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Figuvre 2
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2521 eccagaitet ctigaagaag cctacecgec ttggtigagt gagaaggagg cctlagagas
2581 agaaaatcgt tatctggtoa ttgatggoca goaaticoic tggocagtas tgagectaca
2641 ggacaagtic ctigetgttc ticaacatga clgaggacoe atgatiagta gatitigitt
2701 attctgaget tgattataat ighittgata aticaagiat gageaaccaa cocgaaatat

2761 asaccctatt tagitatga ggaaattaaa tasataalct glaagtigla geaciatgaa
2821 gagctgottg tgicaatita teacgggcta atacceatac cgeaagaata atiatitagt
2881 aattitgatc agettatgat atgtaccaat aggaasaacal tatageatia aaacatasag
2941 tatecticga tgagetiagp aggatastat cotgatgaat tctatagaac Haggatiaa
3001 gasaaaatic aigatgaaga ttaaaacctt catcatectt fasaaagaga gotattcttt
3061 atctgaaigt cottaitaat gictaagagce tattatittg taccetctta gectagacac

3121 tgeccageat ataageeatg cageaggata ggacitatag acatoatgga ccogaagtgt
3181 ciggetggett tictgageaa tlaatgaceg geaaaatace gotaacagag gigtitgiig
3241 atgttgasaa canaccaagt cetgeceega taaccattal tagtaggaat cccaagacaa
3301 cacgtaaaag tgataagcas glecaaacay atgatpocag tagetiattg acagaagaag
3361 tcaaggetpe cataaatteg gtgatateag cigigegtog geaaaccaat getattgaat
3421 cactagaagg tcgagiaaca actciigagg ccagettaaa accogticaa gacatggeaa
3481 agaccatatc atccotgaat cgeageigty cogaaalggt tgoaaaatac gacclacigg
3541 tgatgaccac tgggegagea actgecactg cigeagoaac agaageatat iggaatgaac
3601 atggacaage acclecagge coatcatigt acgaggaiga igctatiaag getaaaitga
3661 aagatcegaa cgggasgett ccagaaaglg {casacagge ctacataaat ctagatagea
3721 caagigeoet caatgaggaa aatticggece gaccitacat ticageaaaa gatcicaagg
3781 aaaicaicta tgaccatete coaggatitg ggacagetit teatcagitg gigcagetia
3841 ictgoaaaat tggtlaaggat aatastaice tagacataat teatgeagaa ticcaageaa
3901 gettgpetga gggagactee coccaglgly cattaaicea gataacaaaa cggatoccty
3961 ctticcaaga tgecictect coaattgtge atatcaagtc icgaggagat atacccaaag
4021 cctgteagaa aagecicegg coeggteccac cgicaccaza gatogataga gpiigggict
4081 gtatittica altccaagac gggaaggece ttgpgetaaa aatatgatac agaageaagg
4141 taagecteatt tigegatgge caaatgatac Hatgactgt laaaaicaa gtiagactaa
4201 tagtctattg tgicataage tataagica gitttaaatt teccetotat cotaatcaat

4261 tgataatget gteaatagge aaattccect gtatiglaat aagacctcat taacatatit
4321 cocoetgetta glactatgoa gaaascecoeg agoaaatiaa aattgatgas gattaagaas
4381 aagagggatt tictcaggaa aaatcttitt tettaccite alctcatita aacanatita

4441 ggactcagga aaastgagaa gggteactgt geegactgea ceaceigect atgetgacat
4501 tggctatect atgageatge tieccatcaa gicaageagg gelgtgagig gaaticaaca
4561 gaancaagag glceticetg gaatggatac accatcaaal ictatgagac cigtigetga
4621 igataacatt gatcatacaa gieataccce gaacggaglg goctcageat fcatctigga
4681 ggcaactgic aatgtgatct cggpgeccaa agiceteatg aaacaaatce clatitggtt
4741 gecactcgga sttgetgace aaaaaacgta cagtttigac icaacaacag cagraaital
4801 getegeaict tatacgatca cocatittgg asaggecaac aacceceteg tiagagigaa
4861 tcgacttggt cagggaatac cggatcacce actcagattg ctcaggatgy ggaaccagge
4921 titecticas gagttigige taccaccagt teaactgeeg caatatifcn ciitigatet

4981 gactgeacic aaactagiga cacagecict coctgetges acatggacag aigagactce
5041 gagcaaccit tcaggagece ttogicecgg gettteatit cacccaaage tgagaceegt
5101 tctacticca ggeaagacgg gaaagaaagg geatgitict gatctgactg coccagacaa
5161 aattcagaca atigtgaace tgatgeaaga ittcaaaate glgecaatiyg atccagetaa
5221 gagtatcatt gggatogagg ticcagaati gotggtcoac aageicactg ggaagaaaal
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5281 gagtcagaag astggacage clataattee tgtcltactc ceaaaataca tigggetaga
5341 tecaatcica cetggagace tgactatggt cataacacca gattatgatg atigicatte
5401 acctgceagt tgeictiate tcagiganaa gigatictca canagtgaga gasacacetc
5461 cagtaaagasa atcaaatcti atctalagea acicaatega cltitaggaa gotageagic
5521 catatactal gggacaactc aacectetig ttaaaatgta claategggt cagggaacte
3581 tcactgaica agectgaatc caagatagaa coageccasa gggeciceoe agagictett
5641 acaagetiag ccaatcaatt aacatgeata agegatecat acttegecea ateagtgtee
5701 gatgticacc ecttcaagee tecttcetag caaattgace tagetgtace aagagaitce
5761 cicageeicc tictcaaata acctgatect cgagggttac acctteaces ciclatgete
5821 atticaccca aacataaaat gasatgicit aacatgatig caccattaag aasaacaaat
5881 ctgatgaaga ttaageciga tgaaggecca accticaict tittaccata atcttgitet

5941 cagtaccatt tgataagggt acactigeea atacgeccee atectaaggg tetegeaatg
6001 ggeggtetta gectacteca attgeccage gacaaatitc ggaaaagete titctttglt
6061 tgggteatcea ictiaticca aaaggecttt tecatgectt tggetatigt gactaacage

6121 actttagaag taacagagat {gaccageta gicigeaagg atcatctige atctactgac
6181 cagctgaaat cagttggtct caacclogag geggageggag tatctaciga tatcceatct
6241 geaacaaage gtiggggctt cagatetggt gitectocca aggiggicag clatgaageg
6301 ggagaatggyg ctgaaaattg clacaatett gasataaaga ageoggacgg gagegaatge
6361 ttacceccae cgocagalgg tgtcagagge titceaaggt geogetatgt teacaaagec
6421 caaggaaccg ggecetgece aggtgaciac goetticaca aggaiggage tticticetc
6481 tatpacagge tggcitcaac tglaattiac agaggagtca atitigeiga gegegtaatt
6541 geattettga tattggctaa accaaaagaa acgticettc agicacccee caticgagag
6601 geagtaaact acactgaaaa tacatcaagt tattatgeca catcctactt ggagtatgaa
6661 atcgaaaatt tiggigetea acactecacg acccttitca aaatigacaa taatactiit

6721 gticgictgg acaggeceea cacgecteag ttectittes agetgaatga taccaticac
6781 cttcaccaac agttgagiaa tacaacigeg agactaaitt ggacaciaga tgotaataic
6841 aatgetgata ttgpigaatg gpettitigy gagaataaaa aaatcictee gaacaactac
6901 giggagaaga getgictiic gaagetitat cgeteaacga gacagaagac gatgatgegyg
6961 catcgtcgag aatiacaaag ggaagaatct cogaccggge caccaggaag tattoggace
7021 tggticcaaa gaattcocct gggatggtic cattgeacat accagaagge gaaacaacat
7081 tgeogicica gaattcgaca gaaggiegaa gaglagetgt gaacactcag gagaccatia
7141 cagagacage tgcaacaatt ataggeacta acggeaacca tatgeagate tocaccaieg
7201 ggataagace gagetecage caaateccga gitccteace gaccacggea ceaagoccig
7261 aggcteagac ceccacaace cacacateag giocatcagt gatggecace gaggaaccaa
7321 caacaccace gggaageice CoCgEeeaa caacagaage acccactete accaceccag
7381 aasatatasc aacageggtt aanacigice igecacagga giecacaage sacggictaa
7441 tascticaac agtaacaggg atteltggea gictiggect tegaagacge ageagaagac
7501 aaactaacac cagagecacg getaagigea atcecaactt acactactgg aclgeacaag
7561 aacaacataa tgetgetggg attgectgga teccglactt tggacegggt goggaaggca
7621 tatacactga aggecigatg cataaccaaa atgecitagt cigtggactt aggeaactig
7681 casatgaaac gacicaaget cigeagottt tetiaagage cacaacggag ctgeggacat
7741 ataccatact cagtaggaag gecatagatt tectictgeg acgatgggee gggacatgea
7801 ggatcctggg accagattgt tgeattgage cacatgaltg gacaaaaaac atcactgata
7861 aaatcaacca aatcatceat gatticalcg acaaccectt acctaatcag gataatgatg
7921 ataatiggtg gacgggcigg agacagigga tecctgeagg aataggeat! actggaatia
7981 ttattgeaat tattgotclt cttgegttt geaagetget tigetgaata toaatttgaa
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8041 tcaicaatit aagetigata cattictage attitaaatt ataaaccgat actgatactt

8101 gaaaatcagg ctaatgecaa gtictgigea aaactigaaa glaggttiac aaaaatoett
8161 tggaciggaa tgetitgata cicitteica atactatata agitcettce caagaataat

8221 attgatgasg atiaagaaas agigacaltg tgoecactit tgtaaictic atccacctac
8281 acattcatat tcaggaatct ttgaatiaac cetcacactt goltaggaaa gageetatee
8341 tctacaagaa lccogaggog geaaltcagt taatticata teaagataac atecattice
8401 aagaccacag ataactatat tattaatctt taccacaaat atggagapgge glogigageg
8461 cgggagaica aggaaticac gigecgacea geaaaatica acaggiectc aatitaggac
8521 aagatceat! tecogggata agacaacaac agactacegt agtagicgaa giacttcgea
8581 agttagagtc cotacggitt {ccatasgaa agglacigge acectiactg tocctceage
R641 acciaaggat gtifgtecta clcteagaaa aggatticia {gigatagta atttotptaa

8701 asaggaccat caactigaaa goectaacegs cogggagete otactictia tageacggaa
8761 gaccigtgpa tcaactgatt catcgetiaa tatagetget cetaaagacc taagactage
8821 asaicclacg goigatgact tcaageaaga cggoagicea aaattaaccee taagatiact
8881 agtcgagact getgagttit ggpecaaica gaataitaat gaagiagatg atgoaaaact
8941 cegtgetetc tigacgitga gtgctglctt agtgeggaaa ticictaagt cacagetiag
9001 tcaattatgt gagagicate tiaggaggga aaacitagga caagaccaag cigaatcagl
9061 tctegaggtit tatcaacgtt tacatagiga caaaggaggt gottttgagg cagceactalg
9121 geaacagigg gatagacaat catiaactat gittatatet geiticetee atgtagestt
0181 geaactitce {gtgagaget coactglagt gatatcagge clacgctiac tigeceecoe
0241 aagcgtiaal gaagggcice cloctgeace aggggaalat actiggicag aagatagiac
9301 aacttageot glaggeagea caaglaaasc aagatgocct tatecictat agatggiati
9361 tilapagapp gegacageat aggaatasag atastgacta sagccaatat aaagatacga
9421 acacaagtag aaaitaaaat agaaaicaaa acaatctcoc citattcaat atgaaatata
9481 atagtgagta titgittcat gatgtcaate atttatigtt aaaaataaac aaagtcagia

9541 agagtgitag gatcgitata tigeaaggat colocctaga agogitgaat caictesagt
9601 agectagasc aagaacagea gageattasa ttgaaatags taataaggat atigetight
9661 titaagalag ttitaggaag titaaaatta agasaaagaa cccatggaca cactctagea
G721 tigaggatpg goticectig atgatagtat agictiaget ataggetagt cotacacgta
9781 ctatatiata cagictaaac tigiaaaatt asactacaag aacatgatga aaaitaatga
9841 gaaggtices agattgactt caatccgaac accitgetict gecaattite atetecttaa
9901 gatatatgat ttigticclg cgagataagg ttatcaaata gggigtgtat cicttttaca

9961 tatttggect cccactagge taggetitat agttasggaa gacteatcac altitttatt
16021 gaactagict acicgeagaa tcotaceggg artagaaatt agaacatilyg {gataciitg
10081 actataggaa ataatttica acactacctg agatcaggtt attettecaa citattctige
10141 aagtaattgt tageateat sacaacaacy tiataattia agaatcaagt cltglaacag
10201 aaatanagat aacagaaaga acciitatta tacggeteca taattitat aggagaaget
10261 ccttttacaa gectaagatt ccattagaga tagccagaat ggotaaagee acaggeeggt
10321 acaaciiggt ascaccaaaa cgggagelag ageaaggagt tgtgittage gacclatgea
10381 acticctagt gactccaact gtgcaaggat ggaaggtita cigggcetgga cttgagiity
10441 atgtcaacca aaagggtatt acecigitas atcgictiaa agtgaatgat titgeicoty
10501 catgggegat gacceggaac cicticccac actighicaa aaaccaacag tetgaagice
103561 aaactcecat ttgggectig agggtaatic ttgecgeegg gattctigac caattaatgg
10621 atcatteect cattgagoceg clatcagggg cootgaacet aatigetgat tggttactaa
103681 caacatctac taatcacttc aacatgagaa cicaacgagt aaaggacceaa ctgagealga
13741 gpatgtiate {ctiataagg {caaatatta taactiiat aaataagetc gagactettc
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10801 atgtcgitaa tacaaggga ctictaagca gigitgagat aggaacacca agetatgeaa
10861 teatcatiac caggactaat atgggtiaic tgtogaget fecaggaacca gatasaictg
10921 cgatggatat acgacaceet ggtectgica aaticiectt actacatgas tcgacactta
10981 ascctgttge cactectaaa ccatcaagea tiacticatt gatcatggag ttcaacagit
11041 cittggeaat Haattgecg taatasaaat {gtacgatag ggotascatt gattccataa
11101 tecatcegtag gacagaatcea tittcetgta tgatcitagt itaatetele ttatacaat
11161 gattaataag gagectgtit aaaatgtiac asaagtatac tgttigaace cotagtatee
11221 cigtaaatat ccicattcaa ttittigett Hacatgtgt agtcacctgt atageatgac
11281 cotagicatg cotitaatia atacttaate taacagtiaa tataatgtal aacittccat
11341 gticaaagag tagtcaaaac aatgigagat ccagttteac tcacageate tattcactat
11401 ttacagtatg atgageccaa attaacacgg tagaggicta gatitaitaa tagaacgagg
11461 aagatiaaga aaaagtccal aatgetgggg aggeaatcct {gecaccata ggactittic
11521 aattcetota tittatgate getacceaac atacacaata tocigatgea agatigicit
11581 ccecaatigt cttagaccaa {gtgacciag tgacasgage atgigpact! tacictgagt
11641 attcgetgaa coclasacta aagacatgee gittacegaa acatatctat agattaaaat
11701 atgacactat tgtittacga titattagtg atgtoectgt agetacaate coaatagact
11761 acatigcice gatgitaata aatgtictgg cagatagiaa aaatglacca tiggaacctc
11821 cctgettgag titcttggat gaaatagica atiataccgt geaggatgea gecttectia
11881 attattacat gastcagatt aaaacacagy aaggagtaat facagatcaa itaaancaga
11941 acattcglag ggtcaticac aaaaacagat atetatetge tetatictic tggeatgate
12001 ttgecatect cacceglioga ggagaaigs acogaggans igigegetee actiggttig
12061 taacgaatga getigttgac atictaggat atggtgatia tatcttctgg aagateecia
12121 #tgetciatt accaatgaac acagelaatg ticcacatge atcaactgac tggtaccaac
12181 ctaatatctt caaggaggct aticaaggac acacacatat tatticagte tctacagecg
12241 aggtectiat tatgtgtaag gatctigica caagtegitt taataccet! ctgattgelg
12301 agitagecag ghigpaagat ceagigtelg clgatiatee actagtagat aatattcaat
12361 cictgtatas cgeaggagac tacoigttgt coatattggg atcagagggg tacaaaatas
12421 tcaaataict cgaacetetg tgtttgeeta agatteaact atgticecaa tatacagaac
12481 gaaaagggceg gittitaace cagatgeate tigeagitat teagacattg cgtgaacice
12541 tectinatag aggpttoaan aaaicacaat tgictaaaat cegegagtit caccaactgt
12601 tgetcagact cogatctaca cocacaacaat tatgigaatt atittcaatc cagazacact
12661 ggggocacee agtictgeat agigaaaagg ccalccaaaa ggitaaaast catgeaacag
12721 tictaaagge atigeggecg attatcaict tigaaacgta tigigtatic aagtatagig
12781 tigcaaaaca ttictitgat agtcaaggea citggtacag {gtgatatca gaccgatght
12841 taacgecggg atigaattce tacattagge gaaaicaatt coctocactt ceaalgatea
12901 aagaictitt atgggaatit taccatitgg atcatectec atiaticies acgaagalca
12961 ttagtgacct cageatitic attaaagacc gogeaacage agitgaacaa acctgtiggg
13021 atgcagttit tgagectaac giittggect acagiccace ttatcgattc astaccaaac
13081 gigtacctga acaattcctg gageaagagg atttiictat tgagagtgic ttacaatacg
13141 ccecaagaact taggtactta tigececaga atcgaaatit ticittitea ttgaaggaaa
13201 aagaattaaa tgtiggtagg acatitggaa aaligectia tttaaccagy aatgiccaas
13261 cectetgega ageattactt geagatggtt {ggctaaage cittccaage aatatgatgg
13321 tigtcacaga gaggeaacaa aaggagagec {ccticacca ageatectgg caccatacaa
13381 gigatgaitt cgpagageat gecacagtic giggaagtag tittgtcaca gacciggaaa
13441 aatacaaict ggecttcagg tatgaatica cagetecctt cateaaatal tgeaaccaat
13501 golatgeget togeaatgic fiigatigea tgeacticet aaticegeas igitacatge
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13561 atgtiagtga ttattalaac ccaccacata atgtaaccit agagaatagg gaatatccee
13621 cegaaggace aagtgettat agagpecacc tiggeggtat tgagggectt caacaaaagt
13681 tatggactag tatcteatpt goicaaatet catigptaga gatcasgace gggttcaaat
13741 tgegaicage agicatggeg gataastcaat gtaltacagt attaicagic titccactag
13801 aatclagice gaatgageag gagagaigeg cagaagacaa tgeagecaga giggetgeta
13861 geitggecaa agicacaagt goctgiggea taticeicaa goctgatgag actticgtac
13921 actcaggcett tatctatt! ggeaaaaage aatactigaa cggaaticaa ttacctcaat
13981 cactcaagac ageagetagg atggocccic fctcagatge aalttitgat gacttgeaag
14041 gtacactige cagtatagga sctgectitg agegatcaat cteegaaact agacatattt
14101 taccatgeeg tgttgcaget gectiteata catatitete tgticggate ttacaacate
14161 afcaccitgg iticcataag ggilcagacc tiggacaatt ggcaatcaat aaaccictig
14221 aittcgggac catigeacta tectiageag tiecteaggt atfgggtega ttatccttee
14281 taaatccaga aaagtgecti tategeaact {gggtpaice tgtaactica ggectatitc
14341 agttgaagca itaicigica aiggtgggta tgagigatat ctitcatgea ctiatigeaa
14401 asagcccagg gaatigtage geasattgact tigttctasa cocaggoggg tasatgtec
14461 ctggateaca ggatitaaca tetticottc gteagatigt cagaaggagt atcacactit
14521 cggcaaggaa caagttaatc aacacgttat ticacgetic igeagatett gaagacgaat
14581 tagtatgtaa atggttact! tettcaacge cogtgatgag cegttttgea gecgatatit
14641 {cicacgaac accaageggg asaagattac aaatottggg atacoicgag ggaaccagaa
14701 ctitattage atccaanatg ataageaata atgeagagac accasteitg gagaggetea
14761 gaasaataac acticasaga tggaatctat ggtitagita cotagaccat tgtgacceag
14821 ctitastgga agcaattcaa ccaattaagt gtactgiiga tattgcicaa atictiagag
14881 aatactcctg ggeteatate ctigatggia gacagitaat agggecaaca ctgocatgta
14941 taccigagea giiccaaace acatggtiaa aacctiacga goaatgigly gaatgticat
15001 ccacaaacaa tictagtcea tatgtaicag ttgeattasa aaggaacgtg gitagtgett
15061 ggoctgatge atctagatig gogtggacea ttggtgatop gaticectac ataggcetcaa
15121 gaactgagga caaaataggt cagecegeta tiaagoeegag gtgeccatea gotgeatiaa
15181 gagaagctal tgaatigace fctaggtiga cotgggtcac teaaggiagt geaaacageg
15241 atcagttaat togecettit cttgaggoas gagiaaactt gagigtacas gagatictic
15301 aaatgaccce cicacattac tocggtasta tigtgeateg gataatgat cagtatagee
15361 cteactectt tatggetaac cgeatgagta acacageaac gegetigatg glatctacca
15421 acacactagg agagttticc ggagggggte aggetgeacg tgatageaac atfatattic
15481 aaaaigigat taacttigea giggecttigt atgacatiag giticgraac acitgiacat
15541 ctictattca atatcacagg geccatattc acctgacgaa tightglacg agggaagtac
15601 cggeecaata cttaacatac acaaccacge taaatctaga ttigagtaag taccgtaats
15661 atgaactgat ttatgattcs gatccactaa gaggaggict caactgeaac ttatcgatig
15721 acagtocttt gatgaaggge ccacgtttaa atattattga ggatgactts atacggtige
15781 cacatitaic cggetgggaa tlageaaaaa cagictigea alcaataate tcigatagia
15841 gcaattcate aacagatece attageageg gtgaaacaag atccttcaca acceactict
15901 taacgtatec caaaataggg ctictataca gttitggage cotcataagt titattigg
15961 gtaatactat tctatgeacg asaaagaicg gactcacaga atitctatac tatctccaga
16021 atcagatcca caacttatca catagatcec ttegaatctt caaaccgaca tttagacact
16081 caagigtcat gtecaggtig atggalatag accccaactt ctcaatatat atiggtggga
16141 ctgecaggtpa cogtggalta toggacgelg caagattalt ictcogaatt goaatticaa
16201 ctttctigag ctitgtigag gagtgpgtia ictitaggaa ggcaaacate coactatggg
16261 ttaictatce tctcgaagpe caacgetelg atcclectigg cgaatitite aaccgagiaa
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16321 aatctctaat tgitgggact gaagatgata aaaataaagg cictatactt tcaagatetg
16381 gagagaaatg ctettcaaat ctagtitata atigeaagag facageaage aatttittee
16441 atgeateatt ggctiacigg agaggicgac atagacciaa gaagactata ggtgcaacta
16501 acgegacaac agetecacat atcattitge cactgggaas tictgatega cogectggee
16561 tagacctiaa taggaacaat gatactttca ttcctaccag aattaaacag atagtccaag
16621 gagactetag aaacgacaga acgaccacca cgagattice acccaaaagt aggiecactc
16681 caacatcage aacegagect cotacaaaan tgtalgaggg icgacaace caccaaggga
16741 aattaacaga tacacatttg gatgaggatc acaatgecaa agagticceea tecaateege
16801 atcgtitagt agtaccaitc ttiaaatiaa caaaagalgg ggaatacage atcgaacctt
16861 ctectgaaga aagecgeagt aatataaaag ggttacttca acatttaaga accatggitg
16921 atactaccat atatigtcge tcactggaa tigiticatc aatgeatiat aagtitagatg
16981 aagtactatg ggaatataat azattigaat cageigtaac cctageagaa ggggaggett
17041 caggtgeett actactgatc caaaaatacg gogtiaagasa gitatttitg aatacactig
17101 ctactgaaca tagiatigag agtgaagiga tatcaggiia caccactors aggatgctac
17161 teccaattat goctaaaaca calegiggty agetagagpt catattaaat aactcagela
17221 gicasataac tgatatiaca catcgagatt ggtitteaaa teaaaaaaat agpgaticeaa
17281 atgatgctyga tattatiace alggatgety anaclacaga aaacitagat cgticcagat
17341 iatatgaagce agtataiacg attatitgia atcatatcaa tectaaaact tigaaagtgy
17401 icatcitaas agicticotc agegatitpp atggpatpts ciggatiaac aattateitg
17461 ctectatgtt tggatcagga tatitaatea aacctataac atcaagigea aagicaagtg
17521 agtgptatit atgettatct aatctacttt caacctigag aactactcag catcaaacce
17581 aggcaaactg ictecatgtc gtacaalgtg cicticaaca goaagtacaa agagggteat
17641 attggctaag tcatcitace gaatacacea caagtagatt geacaatagt tatatigeat
17701 tiggitiice ticattagag aaggtoctat atcataggia tagcctigil galicgagaa
17761 aiggaccatt agittetata acgagacace tigeectect ceaaactgag atcegggagt
17821 tgptaactga tatasteag clgegacaaa glegaaceea gacttateat ticataaaaa
17881 catceaaggg acggataact aaactagiga atgattaict aagattigag ttggitatac
17941 gggcicttaa anataatict acatggeacc atgagitata ctigetacea gaactiatag
18001 gigittgeca togatiiaal catacacgta actgtacaty cagigaaagg ttectggitc
18061 aaactttata tctacacega atgagtgatg cigagataaa acttatggac cggeteacca
18121 gectagicas tatgittect gaaggttica gotctagitc agictastic taacigeace
18181 amaggetcta aaaatalttt asataaccag gigtatatca aagtcaatac aagiglaaaa
12241 acaataigea agggaccaca ttiaggatca giitattgac icticcaata cacagagitg
18301 gaagcaccga ticaaggtti ctaagacgec ctatcgatta tgitgataat giaaataata
18361 gettiteetg totatiatga citaaataat catalciata acgaccatea cagetaagic
18421 ghtgeectag ticatatatt aastiaaaat tiagaagceta ggitgacict aaftacataa
18481 gtatiaagaa aaaattacta agactaatac tetcatgeca agaactagta atgtgitica
18541 catgacagat tatttctaac actaaatige aatticaatt Haaagctaa gtitaacace
18601 tatacagcca aaatattica tagggcecgat gggaataaca taagaggaac atgatcaatlg
18661 aaccctitat tccaactagg cagtigatig ataatctaca aaticcataa gatgiicita
18721 cgatatictt tigittitaa tctcaaigtc aatgatitaa taagiaalaa (aaaaaaaic
18781 acaitaaaga tgraggaaga {ctigacctc gecaggaaaa ttaagegeac acaaataaat

18841 taaaaaatct gtattitcte ittittglet gloca e X
(SELYONGD

VP30
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MAKATGRYNLVTPERELEQGVVESDLUNFLVTPTVOGWEVYWAG
LEFDVNQKGITLLNRLKVNDFAPAWAMTRNLFPHLFENQQSEVQTPIWALRVIL
AAGI
LDQLMBDHSLIEPLSGALNLIADWLLTTSTNHFNMRTQRVKDQLSMRMLSLIRSNI
INF

INKLETLHVVNYKGLLSSVEIGTPSY AHITRTNMGY LVEVQGEPDKSAMDIRHPGP
VK - . \5/}
FSLLHESTLKPVATPKPSSITSLIMEFNSSLAL g%m NU ‘

NC_004161

1 cggacacaca aaaagasaaa agglittita agacttitty tgtgcgagta actatgagza

61 agattaacag tittcoteag tttaagalat acactganaat tgagatigag attciccict

121 ttgetattet glaactttoe ciggligiga caattgaatc agittiatet attaccaalt

181 accatcaaca tggtatgict agtgaicitg ggacictict teatotggtt titectagag

241 ctoigaateo attiigegag aagticatce aascgaccea glgteigaaa atacaasagg
301 tteccotttc cgtcaagitt aaggpetipt Higattplp tptagattit ataatcetag

361 agigecasgg agiigogipt catcattgat {gggaagatc aagpaaacaa titgiiceaa
421 taatatogta catetigact aagtogaaca aggggaagtic gatatggate gigggaccag
481 aagaatcigg gigtcgeaaa atcaaggiga tactgattia gattatcata aaatitigac

541 agctggectt actgticaac agggaattgt caggcagaaa alaatitctg tatatottgt

601 tgataactig gaggciatot gteaattget astacaageo tigaggecy gaattgattt

661 coaagaaaat googacaget foottotgat gottigeota calcatgett accaaggiga

721 ciataaatty tietiggaga goastgeiet acagtaltty gaaggicatg gattcaastt

781 tgagcicogy aagaaggacg gigtcaalep getogageas tigeticetg ctgeaacgag
841 iggaasaaac atcaggegta cgitggecge actgeetgaa gaggagacta cagaageaaa
901 tgcagggcaa tifcictcat tigegagiit giticticee aaactggtig tgggagagaa

961 ggotigotts gaaaaagico agogacaaat tcagglivat geagaacagg gittaatica
1021 atatcccact geatggoaat cagiliggaca catgatggta aiciicagat tgalgaggac
1081 taatticttg attasatatt tactgatocs coaggatatg catatggiag ctggocacgs
1141 tgecaatgat gotgtonttg ctaaticagt tgcteagpot cgetittoag gactectaat
1201 {gieanaace ghictieale ataitciges asaagocgac caaggagtas gacticacee
1261 tiggeeega acagecaaag tgogtaatga gettaatgea tiaaggoeg coctaagete
1321 actigciaag catggegaat atgoeccttt tgetegectt cicaatetot cggpaptian
1381 caacclagaa catggictet acccacagii afcageaatt getctiggag tigecacage
1441 acatggtage accotigeag gagtitaatgt tepteagcag tatcageage tiagagagee
1501 tgecactgaa gotgagaage aaciceaaca atatgetgag iccagagaac iegacagect
1561 agpeciggac gatcaggana gaagaatact aatgaactic calcagaaga aaaacgaaat
1621 tagittceag cagaccaalg caatggtaac cetfaggasa gagegacipy ctaaaitaac
1681 agaagetata acgeiggect caagacetaa ccloggetel agacaagacg acggeaaiga
1741 aalacogttc cetgggeeta taageaacaa cecagaccaa gatcatotgy aggatgaics
1801 tagagacice agagacacea teaticctan tgglgcaatt gacccoegagy atggigattl
1861 tgaaaatiac aatggctate atgaigatgs aghiggeacg goagptgact {ggtocipht
1921 cgatettgac gatcatgagg atgacaatas agetttigag ccacaggaca getegecaca
1981 atcccaaage gaaatagaga gagasagatt aatfcatecs COCCCAZEC acascaagga
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2041 cgacaatcga gecicagaca acaatcaacs atcageagal totgaggaac aaggaggtea
2101 atacaactgg caccgaggos cagaacgtac gacoegocaat cgaagactot caccagtgea
2161 cgaagaggac accctiatgg atcaaggiga tgatgaicee tcaagettac ctecgeigga
2221 atctgatgat gacgatgeal caagtageca acaagaicee gattatacag ctgiigecee
2281 teetgotect gtatacegea gtgeagaage ceacgagect coccacaaat colcgaacga
2341 geeagelgaa acatcacaat tgaatgaaga coctgatatc ggteaatcaa agiotatgea
2401 aasaitagaa gagacatafc accatetget gagaactcaa getecatitg aagecaicaa
2461 ttattatcac atgatgaagg atgagecget aatattiage actgatgatg ggaagpaata
2521 cacciacccg gattcactig aggaagecta tectecatgg clcaccgaga aagaacgact
2581 ggacasagag aatcgetaca titacataas taatcaacag tictictgge ctgteatgag
2641 tcecagagac aaaiticttg caateltgea geaccatcag taaccacage acaaagegeg
2701 gtecacticg taaagetaaa tacacitaag acitgaccga ticalctaca agaactaalc
2761 cattataact tattagtget acttitciat aagtgatiet taatctaagg coatiaagag

2821 titaagtaat atacatatac acitacaceg gictatccaa gatgtggctc aatgitettg

2881 atitgaacat agicalaagg ggataaataa tactitatat tictgatigt ggattgacee

2941 atfctgetta aaatgettcg cocattgaaa atgigateta atagatagee ctgactagac
3001 aaattaagaa aaacatiiga igaagattaa aaccticatc geoagtaaal gattatatig
3061 tctgtaggea ggtatitact coaccttaaa titggaaata toctacctia ggaccattpt

3121 caagaggtec ataggeatta ceaccctiga gaacatgtac aataataaat igaagptatg
3181 Hcaggeeca gaaacgactg gatggattic tgagoaactt atgacaggta agattocagt
3241 aactgatats ticattgata ttgataacas gocagatcaa atggaagice gacicaaace
3301 atcatcaagg agetcaacaa gaacitgtac aagiagoagt cagacggagg toaactatgt
3361 acctotectt aasaaggitp aggatacatt aactatgeta gigaatgeea ceagiegtea
3421 gaatgetgea atcgaggecc tigaaaaccg ccteageaca ciigagagta gottaaagec
3481 aaitccaagac atgggtaaag tgatticate atigaalcge agitgigecg aaatggtipe
3541 asaatatgat ctictagita tgacaactgg acgggctact tcaactgeag ctgeagtaga
3601 tgegtattgg asagageaca aacagecace accagggeca gogtigtatlg aagagaatge
3661 gettasagga asaatcgalg alccaaacag ciatgiacca gatgetgige aagaggetita
3721 caagaaccti gacagiacal cgaccetgac cgaggasaat ittgggaaac citatatate
3781 tgctaaagac ctgaaggaga toatgtatgs teatctacet gottitggea ctgocttica
3841 ccaacttgti caagtgatit gtaaaatagg aaaggataac aacctittgg acacaateca
3901 tgctgagtic caggoaagtc tageagatgg tgactetece caatgtgeac toatacagat
3961 aaccaazaagg gtcccaatet ticaggatgt gecgeceeeg ataatceata tlagatecog
4021 tggtgacalc ccacgageat gocaaaagag tctecgacea geaccaccat cacccaaaat
4081 tgatcgiggt tggaitigit {gtitaagat geaagalggt aaaacgetly gacttaagat
4141 ctaagaatca agatitattt aacaaggeaa gocacaacct tagatggaac ctocagecaga
4201 ctattgaact attgacgetg tigatgataa tatataatta atggtottat tgaatatga

4261 cascaicitg cticttgitc tgecttgiag ctottigaat tggaagatea ttccaaactt

4321 acaaacaige acaagatgt! atggttiage aaagaatiga taggagtact gotatataat
4381 gtaasatataa caagigatga agaltaagaa aaaccagicg gtatttices gactiggeat
4441 ttcttatett catctictaa agtgagatat titalcatca asaaatgagg cgegeagtgt

4501 taccaacgge tectocagea tataatgata tigeatacee tatgageata cteccaacee
4561 gaccaagtgt catagtcaat gagaccaaat cagatgtact ggeagigeca ggggeagatg
4621 ttccalcaaa ctocatgaga ccagiggetg atgataacat {gatcactca agecatacic
4681 caagcgpagt agettctgoc titatatige aagotacagt gaatgtaatt tegggaacaa
4741 asagtccigat gaagcaaata colatiigge ticcactggg tetagetgat cagaagatat
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4801 acagetitga ticagcaaca geegeaatta tgitggctte clacacagtg acacacticg
4861 ggaagataic tagcoegety glacgigica acaggetagg cocaggaata cocgatcate
4921 cgetacgact cotasggtts ggeaatcagg caticettes agagittptt cticcaccag
4981 tecagettce ceagtattte acatitgate taacagetct aaagetcate actcaaccat
5041 tgecagetge aacciggaca gacgaaacte cageaggage agtcaatget cltogioety
5101 ggeteteact ceateccaag cticgtecaa tictoctgee goggaagaca ggaaagaang
5161 gacatgetic agactiaaca tcaccigaca agattcaaac aalcatgaat geaataccgg
5221 acctcaaaat tgtcccgatt gatccaacca agaacatagt tggaatigag gitccagaat
5281 tactagtica agggetgace ggcaaaaaac Cacaacceaa aaatggocaa coaattattc
5341 cagttcttct tecgaaatat gitggacttg atcctatate gecaggggac Haactatgg
5401 ttatcaccca ggatigtgat tcatgecact ciccagecag coatecgtat cacatggaca
5461 agcagaatag ttaccaataa tt{aaaticc aticgagceta tatictget agtaaticog

5521 acgggatcaa tagactaaaa atetgatigt atagaatiat aaaagaatca ageagaggea
5581 acagacicac ageitacgee tagataacta atattaagga gittittaal ctaattitec

5641 agtettgagt aataatcatt tottitgtaa ttaattatge atitgitaac Htateggige

5701 gagatticci tgagaacceg goggagetic tactaictge agtaaccaga agagaagiic
5761 aacccagtca aaactaaace aageaatatt cigaatgete tatagtotat totaatcaga
5821 ggtataacaa tggctaagat tcaatgact cpttageaat cgetagtaat tifaatetee
5881 agattaagaa aaagatatac gatgaagat! aaggcgacaa cgagoecgaaa cltcatcict
3941 titaaagatc taacattate tgitccaaag tcatacaagg acacaticaa atcagggatt
6001 gtaagetget attictiace tecocaaatt acctatacaa catggggica ggatatcaac
6061 ticicoaatt gectegggaa cgitticgta aaacttogit ciiagtatgg gtaatcatee

6121 tcticcageg ageaaictec atgoecgettg giatagtgac asatageact cicaaageaa
6181 cagaaattga tcaaitgptl tgtogggaca aactgicate aasccagicag cleaagiclg
6241 tgggpctgaa tetggasgga aatggaaitg caacegatgt coeatcagea acaaaacget
6301 ggggatttcg ticaggtgty colcccaagg tggicageta tgaagecgea gaatggecag
6361 aaaattgeta castciggag atcaaaaagt cagacggaag tgaatgecte cetetecete
6421 cogacgglgt acgaggatic cotagatgtc getatgteea caaagttcaa ggaacaggic
6481 citgtectgg tgactiaget ticcataaaa atgggectit tictigtat gatagatigg

6541 cetcaactgt catctacega gggacaactt tigetgaagg tgtogtaget tittaatic
6601 tgicagagee caagaageat ttitggaagg ctacaccage fcatgaaceg gigaacacaa
6661 cagatgatic cacaagetac tacatgacee {gacacteag ctacgagatg tcaaattitg
6721 gpgpeaatga aageaacace citittaagg tagacaaccea cacatatglg caactagatc
6781 giccacacac tcegeagtte citgitcage icaatgaaac acttcgaaga aataategee
6841 ttagcaacag tacagggaga ttgacttgga cattggatce taaaatigaa ceagatgity
6901 gigagtggge cictgggaa actaaaaaaa citticccaa caacticatg gagasaactt
6961 geatitceaa attccatcaa cocacaceaa caactoctca galcagages CEgrggganc
7021 tgtecaagga aaaatiaget accacceace cgocaacaac teegagetgg ticcaacgga
7081 ttcoocicea giggtitcag tgoteactge aggacggaca gaggasatgt cgacccasgg
7141 tctaaccaac ggagagacaa tcacaggtt! caccgegaac ccaatgacaa coaceatige
7201 cccaagicca accatgacaa gogaggttga taacaatgta coaaglgass agoegaacaa
7261 cacageatee attgaagact cccocccate ggeaageaac gagacaatti aceacteoga
7321 gatggatccg atccaagpet cgaacaacic CgOCcagage ceacagacea agaccacgee
7381 agcacccaca acatcoccga tgacccagga CCOgeaagag acggocaaca grageaance
7441 aggaaccage ccaggaageg cagecggace aagtcageec ggacteacta taaatacagt
7501 aagtaaggta gotgaitcac tgagicccac caggaaacaa aagoegategg ttogacaaaa
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7561 caccgciaat aaatgtaacc cagatctita ctattggaca gotgtigatg agggggcage
7621 agtaggatig geatggatic catatttcgg acctgeagea gaaggeatet acattgageg
7681 tgtaatgeat aatcagaatg ggctiatity cgppotacgt cagclageca atgaaactac
7741 ccaggetett caattalttc {gegggecac ascagaactg aggacitact cacttettaa
7801 cagaaaagcet attgatttic ticticaacy atggggaget accigtegaa tectaggace
7861 atcttgttge attgagecac atgattggac aasaaatatt actgatgaaa tiaaccasat
7921 taaacatgac ttiatigaca atcecetace agaccacgga gatgaictia atctatggac
7981 aggtiggaga caatggatoc cggotgpaat tgggatiait gpagtiatas itgciataat
8041 agcectactt tgtalaigia agattitgig tigatitatt cigagatctg agagagaaaa
8101 atctcagggt tactetaage agaaatatta titttaaaat tiacttgaat getgaccact
8161 taictiaaat gageaattas {aatatgttt tictgetict ttgettgatt tacaatatga

8221 tatttcictt aataatgatt aatatattaa gaaaaactia igacgaagat taaaggagag
8281 gatcgttaac gggaaaacct cecatotegt logtogaage cacgtiggty gtgctigoag
8341 ctgagaacaa ctccagagat tglaggtaga aaggaccaac atttataggt aggggtcaga
8401 aagcaacaat aaccataaaa ggagagcectg acattgotat ttaatatect agaacetgat
8461 tctaggtic tagotttaaa atcoggatga tggageatic asgagascgg getagateta
8521 geaacatgeg acataatage cgggaaccal acgaaaalce atcaaggict cgoteattat
3581 ctegggacec taatcaggtt galogtagac agectegaag tgeatoccaa attogtgtic
8641 cgaatctght coatoggaas aagactgatg cacteatagt toctcogect cotaaagata
8701 tatgeccaac acteaaaaaa ggattectet gogatagesa attitgeaaa aaagatcace
8761 aattggatag ctiaaatgat catgaattac tactgetaat tgcaagaaga acatgtggaa
8821 ttatcgagag caaticgeag altacatcce caasagatat gepgtiageg aatccaacag
8881 ctgaagacti cicacaaggt aatagtccta aattaacact {gcagtectt cftcaaatty
8941 ctgaacatig ggeaaccaga gacctaagge aaattgagga cictaaactt agagoictii
9001 taacoctitg tgeogtatta acaaggaaat tttctaaate coaactgggt citctatglg
9061 agacceacet acggeatgag ggecleggac aggaccaage tgattetgta ttagaggtet
9121 accaaagact ccacagtgal asaggaggga atittgagge igecetgtgg caacaatggg
9181 accgacagtc attaataatg ttcatcictg cifticteaa cattgetcte cagatacctt

9241 gtgaaagtic tagtgicgta gictcaggic tigecacatt gtacceagea caagacaatt
9301 ctacaccatc cgaggeaact aatgatacca cetggtoaag tacagiigas tagasaacca
9361 ctggagetat itticcacga tigeicteag tecaatasatt aatatagata taatacgact
9421 tcggtgtgea attgicaaga gitccattta glaataatga ttcttaaaac aatotactat
0481 cgcaattate gatggatcts coclatitga cgpgtacatga ctigaatgta ataaggtaag
9341 ttggtatctg aggtattity {ctagagtat actcaaaate gtatgtctag caaatiatea
9601 atagcaaagt taaattcice taaccteata tittgatcaa gtaatcaiga ttitatgata

9661 atictittca gattateggt ttaatettia ttaagaaaaa atcatgatig tagacaaitt

9721 actggtagic ctigggtatc caagtttatg aatagageta gagagaattt getacttceg
9781 aggtataact tatiatitg ctacticgaa tgectaaaac cagtaatgea ggatgaagat
9841 taattgegga ggaatcagga aticaactit agticettaa ggectcgiee gaatcttcat
9901 caglicgtaa gtictittat agaagtcatt agetictaag gigattatat titagtatta

9961 aalttigeta atigotiget atasagttga aatgictaat gettaaatga acactittit

10021 gaagctgaca tacgaataca tcatatcata tgaaaacate geaattagag cgtoctigaa
10081 gictggeatt gacagteace aggotgtict cagtagictg tectiggaag cicttgggga
10141 gacaaaaaga ggteccagag agteccaaca ggtiggcata aggicatiaa caccageata
10201 gicggeicga ccaagactgt aagegagteg afttcaacta aasagattat itcitgtigt
10261 ttaaacaaat toctitigty tgagacates tcaaggeaca agatgpotaa agecacagge



Patent Application Publication  Sep. 23, 2021 Sheet 13 of 112 US 2021/0290754 A1

10321 cgatacaatc icgtgoccoe aaagaaagat atggaanage gagtgattit tagigatett
10381 tgtaatitct igatiacica aaccetgean gottggaagy titatigeee aggaaiigag
10441 ttigatptaa gtcaaaaagg catggetelt ctgacaagac tcaaaacaaa tgacttiget
10501 cctgecigeg cgatgacaag asatcittic ceacateigt tccagaacee aaatteggit
10561 attcaatcic ccalctggge tigagppta atittggeag coggatigea ggatcagitg
10621 ttagaccatt catiggttga gocattgaca ggggctcicg gictaatite tgatiggete
10681 ctaaciacaa cgicaacaca tiicaatctt cgtactagas gogtaaagga coagettagt
10741 ettegtatgt taictitpat caggicaaac atcttgeagt teatcaacaa getigacgee
13801 ctgeatgttg tcastiacaa fggtitactc agtagtatig agatcgggac tictacacac
10861 acaatcatia taactecglac asatatgget ttictegipy aagitcaaga gectgacaaa
10921 tcagetatga atictaageg cccaggacca gicaagtict catiactca igagtcetgee
10981 ttcaaacctt tcactegtigt tocacaatet gggatgeaat cattaataat ggagticaac
11041 agtitgtige caatitaaca aggtaatclt aaaataagta calgaalgag aattagitgl
11101 ggglctiaic tageatigit gagitaacts tctaatctat tiicgetaal tgeatigage
11161 actgctaata ggtitgiate acgtiaaaga titagagtgt atgaatigly cagatitaaa
11221 ctigggtttt gocttatget teataggtgg tettttigaa atggagatta teageattic
11281 ttasatggea geagttagca gtoagagatt gpagataast ggacaicggg atagaacaat
11341 gectaactat tgggeggett coatittiac atgtgiatat aaccaatctt ttcctatett
11401 tgcttatatt ggtetascti tatitiaata acatgicaat getatactgt taagagaagg
11461 tetgaggaag sttaagasaa aggecicgly tcactigpt tgocgicaag tatecigigg
11521 usttttcta cotaactice teatgocata tggotaccea goatacoeag tacceggatg
11581 cacgtitatc cteacctata gtectggate aatgtgatit ggtaaciegs geatgigggt
11641 tataticatc tiatictcta aatcctcaac taagzoaatg taaattaccs aaacatatat
11701 alcgactiaa gicgacaca ataglatees aattectaag tgatacacet glageaacac
11761 tgecgataga clatitagia coaaticice tgegticoct aacggggeac ggtgatagge
11821 catigacece gacttgeaat caaitectig atgasatiat taattacact cticatgalg
11881 cagecttict tgattactat ctcaaggeaa caggigeaca ggaccattig acaaacatig
11941 caactagaga gaagcitaaa ascgaaatic taaacaatga ttatgtccat caatigtict
12001 ictggcatga cctifclat! tiggetcgac gtgggogict gaategeggg aacaacegit
12061 caacctggtt tgticatgat gaattcaltg atatittagg atatggegat tatatttitt
12121 ggaanatacce titateatia ttaccagtia clatagacgg ggteecacac geageaaclg
12181 actggtatca accgactct! tttaaagaat coalcctagg geatagecas alectatetg
12241 tgteaacage tgaaatacta atiatgigta aagatatiat cacciglagg titaatacat
12301 cactgattge atccattgea saattagage atgtagatgt gtetgatiat cetgacceoega
12361 gtgatatict taagatatac aatgetggag aclatgiaat atclatict! ggotcagagg
12421 gttataagat aataaagtac ctigaaccac ttigitigge caaaaiceaa ctitgetcta
12481 aattcacaga aagaasaggt cgtticetca cacagatgea tiatcagta ataaatgatc
12541 ttegggagti gattictaac cgeaggttan aggactatea geaagagaag attagagati
12601 ttcacaaaat attattacas itgeaattat ctoctcaaca gittigigaa tattoictg
12661 ttcaaaaaca ttggggpcat cosaltttac atagigagaa agctatacaa aaagiaaaac
12721 ggeatgeaac catecttaag gotcicagac ctaatgteat cttigagaca tatigigiat
12781 tcaagtacaa tattgecasg cactatiteg acagecaagg aactiggtac agtgtaaict
12841 cagacaggaa tttaactecs ggacteaact cettcataaa acgtaateac ttiecttcac
12901 tacccatgat taaggatett ctatgggaat {clatcatet taatcacceet cegitatict
12961 ctacaaaggt gattagtgac ttaagtattt tcatcaaaga tagggecaca getgttgaac
13021 agacatgtig gpatgcagic titgaaccea atgtgetagg ttacaaicet ccaazacaaat
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13081 tciccactaa aagggtpocg gaacaatitc tagaacaaga ggatttiica atcgaaaglg
13141 teetgastia tgeacaggaa Hacattatt tattaccaca gaataggaat tticotitt

13201 ctetcaaaga aasggaatta aatattggac gaacattigg gaagctacea tatcicacac
13261 ggaatgteca aactitatgt gaggetetpt tageagatgg actggecaag gecticeeca
13321 gtaacaigat getagtaact gascgigaac aaaaagagag ccitcttcat caggeaicat
13381 ggeaccacac cagtgatgat titgpagaga atgctacegt {cgagggagt agittigtaa
13441 ctgattiaga gaagtacaat ctigeatitc gotatgagtt cactgeacca titatigagt
13501 actgeaacca ttgetaiget gitgegtaaty teitiaatty gatgeattat Haatcoege
13561 agtpitacat geatglaapt pattaitata atcegectca caatgtiaat cttageaate
13621 gagaatatce tecigaagge cegagticgt accgagggea citaggagec atagagggat
13681 tacaacaasa actgtggacg agtatatcet gtgeacaaat ctoctiagtg gaaattaaaa
13741 ctggittiaa gttacgatea gogeteatgg gagacaatca glgtataace glattglcig
13801 ittttecact tasaacagac colgaagage aggageaaag cgeogaagac aatgeigeaa
13861 gagtagcage aagictigea aaagtaacca gigeatgtgg gatctttett aaaccagalg
13921 agacatttpt acactcaggt ttcatitatt tcggaaaaaa acaataicic aatggigtac
13981 aaitaccgea atcacicaaa acageageaa gaatggeace acteteigat gotatatieg
14041 atgatctaca aggaacactt gecagtatty gaactgoctl cgaacgteget atatcggaaa
14101 cgogacatat ccteccatgt cglatigiag cagetifcea tacgtattic geoghtcgga
14161 tittacaata tcaccaictt ggaittaata asggcatcga tttaggacag tigicactta
14221 gtaaaccatt agactatggg actattactc taacatigge geticcacaa giectigggg
14281 gattgtetit ictaaatcea gaaaagtptt titatcgaaa cttcggagat cetgtgactt
14341 ciggacttit ccagetacgg gigtacctag aaatggtiaa catgaaagac ctattitgte
14401 cattaatatc gaaaaatcca ggaaatigia glgocatiga titigicita aatccatecg
14461 gattaaatgt tccaggatca caagacttga catectittt gogacaaatce gttaggegta
14521 giattaceet aactgetaga aataagiiaa ttaacacict cticeaigee tofgotgatt
14581 tggaagatga gatggtitet aagiggctec tticaicaaa ceetgtoatlg agiogetitg
14641 cagcggatat ttittccagy acacegagte gtaaacgict coaaatatta ggttatclig
14701 aagggaccag gactetailg gectocaaaa {cataaacaa caacagigag acaccigtac
14761 itgataaget gaggaagaic accctacaaa gatggaatet gtggttcagt tatttggace
14821 attgtgacca attactagea gatgeictac agaaaattag tigeacgglg gattiggece
14881 agattttgeg tgagtataca tggicacsca tottagaggg tagatealig ateggagega
14941 cattaccatg tatggigeag caattcaaag taagtggct aggacaatat gaaccitgic
15001 cagaatgict caacaaaaaa ggcicaaatyg cliatgtcle agttgeagic aaagaicaag
15061 tggtcagtge ttggectaat acticiogaa taagitggac aatagggagt getgtcocct
15121 atatagggic aagaaccgag gataaaalicg gacageetge tatcaagocg cgatgooctt
15181 catctgecet caaggagget atagaattag catcaagget cactiggett acacaaggag
15241 gttctaatag tgaacaatta atccggectt teitggaage gagagicaac cttagtgica
15301 gigaagioct geaaatgaca coatcacatt aticaggaaa tatigiceat cgatataacg
15361 accaatacag cccgeactca titaiggega atcgeatgag caatactgeg accegicica
15421 tagigicaac taatacactt ggagaattit caggiggagg goaggecgee agggatagea
15481 atataattit ccagaatgtt ataaaittag cagtigecct ttatgatait agattcegga
15541 atacaascac ctotgatata aggeataata gggeteatot icaccigaca gagigotgta
15601 ctasagaggt cocoggeccag tatitgacat atacaagige acttaatolg gattiaagee
15661 gitatcptga taatgaacta atatatgact caastecact gaagggagga tigaactgea
15721 aittaacaat agatagicot itagigaagg gloctagget taacatgatt gaagalgatc
15781 ttctecgett tecacacett teiggatggyg agitagegas ascggiggta caatecatca
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15841 tctcagacaa tageaactca tcaacagate caateagtag cggagaaaca cgetettica
15901 caactcattt tcteacttac cotcagatig goottottta cagittcgga geagtattat
15961 getitiatet aggeaatact ateclatgga claaaaaact tgattacgaa cagitictat
16021 attatttgea taaccagety cacaactiac cteategage actcogigtt ittaaaccaa
16081 caittaages tgecagtgig atgtcecgal taalggaaat tgattciaac tictcaatit
16141 atattggege gacatclgga gategaggee tgtotgatge tgotegacty thicticgga
16201 cagcaatcge gagitittia caattictia asagciggat categatege casaagacaa
16261 ticetitatg gatagtatat cogetigaag gicaacagee ggaateoate aatgaattte
16321 tacataaaat tttggetetg cleaaacaag geoccaaaag taticcaaag gaggtcagea
16381 tccaasalgas tgeacatite gatifgecag aaaataaita tgittacaat agtaagagea
16441 ctgetagtaa titcttecat geatoctiag citactggag aagtaggaaa tctoggaaaa
16501 ctcaagacea taatgaittc tcaagaggeg atggaacact tacagaacee gigegtaagt
16561 tticaageaa teatcagica gatgaaaagt actacaalgt gacatgtppa aagicacega
16621 agecgeaaga acgeaaagac itciegeast acagactcag caataacggg caaacaatga
16681 gtaatcateg taagaaaggg aagitccaca agiggaatoe cigeaaaaty tiaalggaga
16741 gtcaaagggg aacigticta acagagggtg actacttica aaacaatact ccaccaacag
16801 atgatgtatc aagtccteac cgacteatic taccatitit taaatiggga aatcacaace
16861 atgcacaiga {caagalgee caagaattga tgaatcaaaa {atiaaacag tacctacatc
16921 agetaaggte tatgitggac accactatat attgtagatt cacagggatt gicteateca
16981 tgeattacaa attggacgaa gtictictag aatacaatag tticgatica getatcacat
17041 tagcigaagg tgaggegtea ggggotetat tacititgea aasaatatagt acaaggitat
17101 tatittigaa cacattggea acagaacaca gtatagaate agaagtigia tcaggiitit
17161 ctactcegag aatgtigita ceaataatge aaaaggtica tgaaggacaa gicacigtia
17221 tctiaaataa ttcageaagt cagataacty acataactag cteaatgige ttaagtasic
17281 aaaaatataa tctacctigt caagttgaaa teattalgat ggatgetgaa acaacagaga
17341 acttaaacag gtcceaactc taccgageag tatataactt aatacitgat cacatigate
17401 cgeagtatct caaggiggte glacicasag {atticigag tgatatagaa ggaataitat
17461 ggattaatga ttactiggct ceattaticg gggetgpita ctigatiaaa cogattacat
17521 caagtgeccg gtcaagigaa tpgtaccitt gettatcaaa tttgataict actaacagga
17581 gaicggeeca teagactcac aaggeatgic ftggtgitat cagagatgel tigeaageac
17641 aagtccageg aggegtgtac tggtigagtc acatcgeaca gtatgetaca aagaatctec
17701 attgigaata cataggecit ggtticocat cictagaaaa ggicclatat cacaggiata
17761 aictagtiga tactggacic ggtccatigt cgicagttat tagacatita actaacctco
17821 aggcagagat acgagactta glattagatt alaaccigat gagggagagt cgeacteaaa
17881 cglaccatit tattaagact geasaaggea gaatcacaaa gitagicaat gactticiga
17941 agittictit aattgiccag geacteaaaa ataaticttc tiggtatact gagettaaaa
18001 aattacciga gettatiaal giptetaatc gatitiates {acicacaat tgegaatgic
18061 aggaaaaait ctitgtccag acgettiatt tacaacgeet acgogatgea gaaatcaage
18121 taatigaacg ccttaceggg ttaatgegat titatceaga agggitaata tattecaate
18181 acacataggt actaaatcat catagtaiga ggaataagat aatgataatt cetgacgacy
18241 gtittagtic cgaticiaag tatateggaa gagagiatge caatetiaat {ghtagaget
18301 aacaagctat tagitattac ttaltgataa gaatacact! tatcatageg taacacatca
18361 taactttata acgatitige attictaatc clagtattia ftagaatgia ctaccagaga
18421 aatgacccea ghicctatet tiaaataatg atigtgtpta ttaaatiatt agittatiag
18481 gtitatgagt tggitacaca gigagtatta gtaattgagg attatgtaga taggiaaict
18541 aacactgaat cacccatetg atgtcaccat atccaastgt tgtgetagic geatttaasc
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18601 atgctatett captiaagta acatagacty aaaatgetas gasgagatty gagtasaagt
18661 ataaaataaa ttisaltasa cticasagly attaaafgal astgaiciig ggaacicgat
18721 atgaccicaa gicasaasta algicaatat aatigitiag {aatatgagt gataaigtas
18781 attitgatas clasctaget ttagtagits agaicaaalg caancatiat asgaaigita
4 cocacaca aaarcatial aaaaaares oot : 5 o 2 e T Fh
18841 agegeacaca aasacatial asaasaccaa ttitticctt ittgigtgic e {% & ME {)@J ) g
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1 cggacacaca aaaagaaaaa aggitittta agactittig tgtgcpagta actatgagea

61 agattaacag itticctoag tttaagalat acactpasat tpagatigag attetectot

121 ttgctatict glaactitce ctggttgiga caatigaatc aglittalct attaccaatt

181 accatcaaca tggtaigtct agtgaictig ggactettct toatotggtt itoctagag

241 ctetgaateo atttegegag aagticatec aascgaceca gigictgaaa alacasangg
301 tteoccttic cgloaagiit aaggggitat titgatighp igtagatiit ataatectag

361 agtgocaagg agitgogipt catcattpat iggosapalc saggaaacas Higticeas
421 taatatcgta catcttgact aagtcgaaca cggggasgic galatggalc glgggaccag
481 aagaatctgg gigtegeaaa atcaaggigs tacigatiia gatiatoata asatitigac

541 apetgtectt actgitcaac aggpastipt caggcagaaa ataatttcty tatatoligt

601 tgataactig gaggotalgt gteaatiggt aatacaageo tigaggeeg gaatigattt
661 cogaganaat gocgacage! tectictgat gotifgecta cateatgett accaaggtga
721 ctotaaattg ttottgeaga goaatgetgt acagtattie gasgotoatg gaticaaatt

781 tgagetecgg sagaaggacg gigtcaateg gotegaggas tigeticotg ctpcaacgag
841 tgpasasaac alcaggegta ogitgpccge actgectgaa gaggagacta Cagaageaaa
901 tgeagggeaa ttictoloat ttgogagtot gittotteco saactggite tggragagaa

961 gecitgetly gaaaaagice agegacasat teaggoticat geagaacagg gittaaltea
1021 atateccact geatggeaat cagttggaca catgatggta atcticagat tgatgaggac
1081 taatiicitg atiaaatalt tactgateca coagggtatg cataiggtag ciggecacga
1141 tgceaatgat gotgtoatip claatteagt tgctcaggct cgotitteng gactcctaat
1201 tgicasaace gitctigate atatictgea aaasaccgac caaggagiaa gacticacce
1261 ttiggecega acagecaaag tgegtaatga gettaatgea titaaggecg coctaagete
1321 acttgctasg catggggaat atgocecttt tgetegectt cleaatotet cgggagiiaa
1381 caacctagaa catggictet acccacaght alcagoaatt golctiggag ttgocacage
1441 acatggtage acectigeag gagttaatgt tpetpageag tatcapeage tiagapagec
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1501 tgccactgaa getgagaage asctccaaca atalgetgag tecagagaac fcgacagect
1561 aggectgeac gatcaggaag gaagaatact aatgaactic catcagaaga aaaacgaaat
1621 tagtitccag cagaccaaty caatggtaac cottaggaaa gagegactgg ctaaattaac
1681 agaagetaia acgetggect caagacctaa cotogggtct agacaagacg acggceaatga
1741 aataccgite cotgggecta taageaacaa cecagaccaa gaicaictgg aggatgaice
1801 tagagactec agagacacea tcattoctaa tpgtgeaatt gaccecgagg atggtgattt
1861 tgaaaatiac aatggcetate atgatgatpa agligggacg graggtgact ggetoctgit
1921 cgatcttgac gatcatgagg atgacaataa ageittigag ccacaggaca geicgecaca
1981 atcccasagg gaaatagaga gagaaagatt aactcalCea cCCocaggea acaacaagga
2041 cgacaatcga gecicagaca acaatcaaca atcageagat telgaggaac aaggaggica
2101 atacaactgg cacegaggece cagaacgtac gaccgeeaat cgaagacict caccagtgea
2161 cgaagaggac accetfalgg atcasgetpa tgatgatece tcaagetiac ctecgetgga
2221 atctgatgat gacgatgeat caagtageea acaagaicec gattatacag ctgttgecee
2281 icctgetect gtataccgea gigeagaage ceacgagect coccacaaat celcgaacga
2341 gecagetgaa acatcacaat gaatgaaga coctgatatc getcaateaa agictatgea
2401 aaaattagaa gagacatatc accatciget gagaacicaa ggtecatttg aagecatcaa
2461 tattaicac atgatgaagg atgageoggt aatatitage actgaigalg ggaaggaata
2521 cacctacceg gattcactig aggaagecta tociceatgg clcaccgaga aagaacgact
2581 ggacaaagag aatcgetaca tttacatasa taatcaacag tictectgge otgteatgag
2641 tcecagagac aaatticttg caatetigea geaccateag taaccacage acaaagegeg
2701 gtecacttcg tasagetaaa tacactiaag actigacega Hcatctaca asaactaate
2761 cattataact tattagtect actitictat aagigatict taatctaagg coatiaagag

2821 titaagtaat atacatatac actiacaccg giclatccaa gatgtggeic aatglictig

2881 atttgaacat agtcataagg gpatasstaa tacttiatat tietgatigt ggatigacee

2941 attctgetia aaatgeticg cocatigaaa atgtgaicta atagatagee ctgactagac
3001 aaattaagaa aaacaittga tgaagattaa aaccticate gocagtaaat gattatattg
3061 tetgiaggea ggtgiitact ccaccitaaa (tiggaaata tectacctia ggaccatigt

3121 caagaggtge ataggceaita ccacectiga gaacatgiac aataataaat tgaaggtatg
3181 ticaggeeca gaaacgactg gatggatiic {gagcaacit atgacaggta agaticcagt
3241 aactgatata ticatigata itgataacaa gecagaicaa aiggaagice gactcaaace
3301 atcatcaagg agcicaacaa gaactigtac aagtageagt cagacggagg tcaactatgt
3361 accictect! aaaaaggtig aggatacatt aactatgeta gtgaatgoca ceagtogica
3421 gaatgetgea atcgaggeee tigaaaaceg coteageaca ctigagagta getfaaagee
3481 satccaagac atgggtaaag teatiteate attgaatege agltgtgecg aaatggtioe
3541 aaaatatgat cttctagtia tgacaactgg acgggotact {caactgeag ctgeagtaga
3601 tgegtatigg agagageaca ascagecace accagggees gegttgtalg aagagaatge
3661 gettaaagga saastcgatg atoctaacag clatgiacca gatgetgtge aagaggetta
3721 caagaacctt gacagtacat cgaccetgac cgaggaaaat titgggaaac citatatatc
3781 tgctaaagac ctgaaggaga teatgtatga teaictacct ggttttppea ctgeettica
3841 ccaacttgtt caagtgatit gtaaaatagg asaggataac aaccitttgg acacaatcea
3901 tgctgagtic caggeaagte tageagatge teacicice caatgtgeac teatacagat
3961 aaccaasagg gteccaaict tieaggatgt gccgeccecy ataatoeata ttagatoocg
4021 tggteacatc ceacgageat gocaaaagag teteogacea geaccaccat cacecaasat
4081 tgatcgtpgt tgpotitplt tgttiaagat goaagatggt aaaacgetty gacttaagat
4141 ctaagaaica agatitattl agcaaggcaa gocacaacct tagatggaac cicagecaga
4201 ctattgaact attgacgetg ttgatgataa talataatia atggtettat ttgaatatga
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4261 caacatetty ctictigtte tgecttgtag cictitgaat tggaagatca ttecaaactt

4321 acaaacatge acaagatgtt alggttiage aaagaatiga taggagtact gotatataat
4381 gtaaatataa caagtgatga agaltaagaa aaaccagicg gtattticea gactiggeat
4441 ticttatett catcitctaa agigagatat tttatcatea aaaaatgagg cgeggagit
43501 taccaacgge tectecagea tataatgata ttgeatacec tatgageata cicccaacce
4561 gaccaagtgt catagicaat gagaccaaat cagatgtact ggeagigees ggggeagatg
4621 ticcatcaaa ctecatgaga ceagiggety atgataacat tgatcactea ageeatacic
4681 caageggagt agettetgec titatatigg aagctacagt gaatgtaatt icgggaacas
4741 aagtectgat gaageaaata cetatttgge ticcactggg tetagetgat cagaagatat
4801 acagcttiga ttcaacaaca geogeaatia tgtiggettc clacacagtg acacaciteg
4861 ggasgatate taacccgetg glacgigtca acaggotagg cocaggaata cocgateate
4921 cgttecgget cotgaggttg gecaaaaaag cgticctice cggptitgtt cttccaccag
4981 tecagetice coagtattic acatttgate taacagetet aaagcoteate actcaaccat
5041 tgecagetge aacctggaca gacgaaactc cageaggage agicaatget citcgtcetg
5101 ggctetcact ceateocaag cttegiccaa tictcetges ggggaagaca ggasagaaag
5161 gacatgeitc agacttaaca tcacctgaca agaitcaaac aatcatgaat geaatacegg
5221 acctcaaaat tgteccgatt gatccaacca agaacatagt tggaatigag gitccagaat
3281 tactagitca aaggeigace ggoaaaaaac cacaacccaa aaatggocas ceaattatte
3341 cagttettet tocgaaatat gttggacttg atectatate gecaggggac Haactatgg
3401 uatcaccca ggattgtgat fcatgecact ctecagocag coatacgtat cacatggaca
5461 ageagaatag ttaccaataa ttiaaatice attcgagota ttattctget agtaaticeg
3521 acgggatcaa tagactaaaa atcigatigt atagaatiat aaaagastca ageagaggea
5581 acagacteac ageitacgee tagataacta staltaagga gittittaat ctaatittce
5641 agtcttgagt aataatcatt toititgiaa ttaattatge atitgtiaac tatcggtpe

5701 gagatitcet tgagaacceg goggagcttc tactatotge aglaaccaga agagaagtic
3761 aacccagtca asactaaacc aageaatatt ctgaatgete tatagtctat tetaatcaga
5821 ggtataacaa tggotaagat ttcaatgact cgttaacaat cgetagiaat ittaatctee
5881 agaltasgaa anagatatac gatgaagatt aaggegacaa cgagocgaaa cticatctot
5941 tttaaagatc taacattate tgitccanag tcatacaagg acacaticaa atcagggatt
6001 gtaagotget atitcitace iccocaaatt acotatacaa catggggtca ggataicaac
6061 tictceaatt geclegpgaa cgititcgta aaacttogit citagtatge gtaatcatce
6121 tettceageg ageaateice atgoegeltg gtatagtgac aaatageact ctcaaageaa
6181 cagaaattga tcaattgpit tgtegggaca aactgtoate aasccagicag cicaagtotg
6241 tgggpctgaa tciggaagga aatggaatig caaccgatgt cocatcagea acaasacget
6301 ggggaiticg ttcaggipty colcceaagy tggteageta tgaagecgga gaatgggeag
6361 asaattgeta caatctggag atcaaasagt cagacggaag tgaatgecte octefcecte
6421 cegacggigt acgaggatic cotagatgic gotatgicca caaagiicaa ggaacaggic
6481 citgtectgg tgactiaget ticcatasaa atgggectit titctigtat gatagatigg

6541 ccteaactgt catctaccga gggacaact! tigctgaage tglogtaget tittaatic
6601 tgtcagagee caagaageal titiggaagy ctacaccage teatgaaccg gtgaacacas
6661 cagatgatic cacaagetac tacatgacce igacacteag ctacgagatg tcaaattitg
6721 gggpceaatga aagtaacace cittitaagg tagacaacea cacatatglg caactagatc
6781 giccacacac teegeagitc ctigticage teaatgaaac acttcgaaga aataategec
6841 tiageaacag tacagggaga ttgacttgga catiggatoc faaaatigaa ccagatgtts
6901 gigagtgggc clicigggaa actaaaasaaa cititcceaa caacttcatg gagaaaactt
6961 geatticcaa atictatcaa cecacaccaa caaciccica gatcagagoe cggoegegaac
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7021 tgiccaagga aaaattaget accacccace cgecaacaac feecgageigg ticcaacgga
7081 ticcecteca gtggtticag tgeicactge aggacggaca gaggaaatgt cgacccaagg
7141 tctasceaac ggagagacaa teacaggitt cacegogaac ccaatgacaa coaccatige
7201 cccaagteca accatgacas gegaggtiga taacaatgia ccaagligaac aaccgaacaa
7261 cacagceatce atigaagact coeccecate ggeaageaac gagacaatit accactecga
7321 gatggatcog atecaagget cgaacaacic CEOCcagage coacagacea agaceacgec
7381 ageacceaca acatceccga tgacocagga cCCgeaagag acggoeaaca geagoaaacc
7441 aggaaccage coaggaageg cageeggace aagicagece ggactoacta taaatacagt
7501 aagtaaggta getgaticac tgagteccac caggaaacaa aagegategg tegacaaaa
7561 caccgetaat aaatgtaace cagaictita ctatiggaca gotgtigaty aggegpeage
7621 agtaggattg geatggatic catatitcgg acctgoagea gaaggealc! acatigagpg
7681 tgtaaigeat aatcagaatg ggctiatiie cgggctacgt cagetageea atgaaactac
7741 ccaggetctt caattatttc tgeggeccac aacagaactg aggacttact cacticiiaa
7801 cagaasagct attgattitc ticficaacg atggpgaget accigicgaa tectaggace
7861 aictigttgc attgagecac atpatiggac aaaaaatatt actgatgaaa taaccaaat
7921 tasacatgac tttatigaca atcocctace agaccacgga gatgatctia atetatggac
7981 aggtigpgaga caatggatce cggetggaal tgggattatl ggagttatas ttgctataat
80341 ageectactt tgtataigta agattitglyg tigatitatt clgagatclg agagagaaaa

8101 atctcagggt tactctaagg agaaatatia titttaaaat tlactigaat getgaccact

8161 tatcitaaat gageaatiag taatatgitt tietgottet ttgctigatt tacaataiga

8221 tatiicictt aataatgatt aatatatina gaasaactta tgacgaagat taaaggagag
8281 gatcgitaac gggaaaacet cccatelogt togtegaage cacgtiggtp gigcitgeag
8341 ctgagaacaa ctccagagat tglaggtaga aagpaccaac atitataggt aggggicaga
8401 aagcaacaat asccataaaa ggagagectg acatigetat tiaatatect agaacetgat
8461 itclaggtic tagettiaaa atocggatga tggageatic sagagaacgyg getagatcta
8521 geaacatgeg acataatage cgggaaccat acgaaaatee atcaagglict cgolcattat
8581 ctegggacce taatcaggtt gategtagac agecicgaag tgeatcecan aftegigtic
8641 cgaatcigtt coatoggaas aggacigatg cactcatagt tecteogact cotaaagata
§701 tatgcccaac actcaaaaas ggattcetet gogatageaa attitgeaaa aaagaicace
8761 aaitggatag ctiaaaigat catgaatiac tactgetaal igeaagaaga acalgigeas
8821 ttatcgagag caaticgeag attacatcec caaaagatat geggitageg aalccaacag
8881 ctgaagactt cicacatggt aatagiccta aattaacact tgeagtoctt cticaaatty
8941 ctgaacattg ggcaaccaga gacclaagge aaattgagga ctetaaactt agagoeteitt
9001 taaccctilg tgccgtatia acaaggaaat thctaaalc ceaactgggt ctictatgty
9061 agacccacct acggeatgag ggecteggac aggaccaage tgaticigla tlagaggtet
9121 accaaagact ccacagigat asaggaggga atitigagge tgoccigigg caacaalggg
9181 accgacagtc attaataatg ttcatctctg ciiticteaa cattgetete cagatacett

9241 gtgaaagtic tagigtcgia gictcaggte tigecacatt glacccagea caagacaatt
9301 ctacaccatc cgaggeaact aatgatacea cotggtoaag tacagtigaa tagaaaacca
9361 ctggagctat tificcacga tigeteteag teaataaatt aatalagata tagtacgact

9421 teggigtgca attgicaaga gitccatita glaataatga tictiaaaac aatclactat

94381 cgeaatiate gatggaicta coctattiga cggtacatga ctigaatgta ataagptaag
9541 #tggiatctg aggtatitty ictagagtat actcaaaate glatgiciag caaattatcs

0601 atagcaaagt taaatictec taaccteata ttitgatcaa gtaateaiga tttatgata

9661 attcttitca gattatoggt tiaatotita tiaagaaaaa atcatgatig tagacaattt

9721 actggiagte cttgggiatc caagtitalg aatagagceta gagagaatit getacticeg
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9781 aggiataact tiatiatitg ctacticgaa tgectaaaac caglaaiges ggatgaagat
9841 taatigegea goaalcagga attcaactit agttecitaa ggeoicgioe gaatetteat
9901 cagttcgtaa gtictittat agaagteatt agetictaag gigattatat ittagtatta

9961 aattttgeta attgetigot atasagitga aatgictaat gottaaatga acactttttt
10021 gaagctgaca tacgaataca icatatcata tgaaaacate geaatiagag cgiccltgaa
10081 gtetggceatt gacagicace aggetgtict cagtagictg tectiggaag cictigggga
10141 gacaaasaga ggtcccagag agteccaaca ggitggcata aggteattaa caccageaty
10201 gicggcicga ccaagacigt aagoggetog atficaacta aaaagatiat tiottgiigt
10261 ttasacaaat fcctiitgty tpagacatee {caaggeaca agatggetaa agecacagge
10321 cgatacaatc fegtgecece aaaganagat atlggaaaage gagtgattit tagigatett
10381 tgtaatitct tgattacica aacoctgeaa ggitggaagg titaltggge aggaaligag
10441 ttigatgtaa glcaaaaagg catggceictt ctgacaagac fcaaaacaaa tgacttiget
10501 cctgectgge cgatgacaag aaatctitic ceacatotgt iccagaaces aaatieggtt
10561 aticaatote ceatetggge tttgagggata attitggeag coggatigea ggatcagitg
10621 ttagaccat! catiggtiga gocattgaca gegectoteg gtotaattic igattggcic
10681 ctaactacaa cgicaacaca tttcaatctt cgtactagaa gogtasagga coagettagt
10741 citcpiatet tatettigat caggteaaac aictigeagt teatcaacaa geltgacgee
10801 cigeatgitg tcaaltacaa tggittactc agtagiatig agaicgggac tictacacac
10861 acaatcatta taacicgtac saatatgggt tictcgteg asgticaaga geclgacaaa
10921 tcagctatga atictaageg cccaggacca gicaagtict cattactica tgagicigee
10981 ticaaacctt tcacicgtgt tccacaatet gggatgeaat cattaataat ggagticaac
11041 agttigttgg caatttaaca aggtaatctt asaataagia catgaatgag aatiagtigt
11101 gggictiate tageattgtt gagitaacta totaatctat iticgetaal tgeatigage
11161 actgetaata ggtitgtate acgttaaaga ttgpagigt atgaatigie cagattiaaa
11221 ctigggtitt goctiatget (catagpige (ctiftigaa atgpagatia {cageaitic
11281 ttasatgees ppagttagea alcagaaatt geagataaal pgacateggg atagaacaat
11341 gectaactat tgggoggett ceatttitac atgtgtatat aaccaatett tcotatctt
11401 tgcttatatt ggtptaactt tattitaata acatgicaat gotatactgt taagagaagg
11461 tctgaggaag attaagaaaa aggectegtg toactiggt tgeegicaag tatecigtgg
11521 ttittttets cotaacttee teatgeeata tggetaceey gegtacecag tacccggatg
11581 cacgtitate ctcacciata glectggate aatgtgattt ggtaacicga geatptggst
11641 tataticalc ttatictcla gatccicase taaggeaatg taaattacca agacatatat
11701 atcgacttaa gitcgacaca atagtaicea aaticctaag igatacacct gtagcaacac
11761 tgeegataga ctattiagta ccaattciee tgegticect aacgggpeac ggtgatagge
11821 cattgaccece gactigeaat caattectig atgaaattat {aaltacact cticatgatg
11881 cagecittct tgatiactat ctcaaggeaa caggtpcaca ggaccatttg acaaacaitg
11941 caactagaga gasgctiaaa aacgaaatic taaacaatga tlatgtccat caatigtict
12001 {ctggeatga cotttetatt tiggetcgae gigggegtet gaatcgegeg aacaaccgit
12061 caacctggtt tgttcatgat gaaticatty atattttagg atatgecgat {atatittit
12121 ggagaatace ttiatcatia ffaccagita clatagacgg gotcocacac geageaacig
12181 actggtatca accgactcit titaaagaat ceatectagg geatagecaa atectaictg
12241 tgtcaacage tgaaatacta attatgtgta sagatattat caccigtagg titaatacat
12301 cactgaitge atccaitgea aaaitagagg atgtagatgt gtotgatiat cotgaceega
12361 gigatatict taagatatac aatgetggag actatgiaat alctaticti ggctcagagg
12421 gttataagat aatasagtac citgagccsc tiighitgge caaaatecas ctiigeicta
12481 aaticacaga asgaasaggt cgittcotea cacagatgeg titatcagia ataaatgatc
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12541 ttcgggagtt gatitclaac cgeaggitas aggaciatca geaagagaag atlagagatt
12601 ticacaaaat attattacaa tigcaattat ctoctoaaca gititgigaa ttatictetg

12661 ttcaaaaaca tigggggcal ceaattitac atagigagas agclatacaa aaagiaaaac
12721 ggeatgeaac catccttaag getcteagac ctaatgteat ctitgagaca tattgigtat
12781 tcaagtacas fatigeoaag cactatticg acagecaagy aactiggiac agtgtastet
12841 cagacaggaa titaactcca ggactcaact cegteataaa acgtaateac titecticac
12901 tacceatgat taaggatctt ctatpgpgaat totateatet tastcacect cogltattet
12961 ctacaaaggl gattagtgac ttaagtattt {Catcaaaga lagggecaca geigttgaac
13021 agacatgtty ggatgeagtc ittgaaccea atgtgetagy ttacaateet ceaaacaaat
13081 tciccactaa aagggtgccg gaacaatitc tagaacaaga ggatiittca atcgaaagtg
13141 tectpaatia tgeacaggas Hacattatt tattaccaca gaataggaat tticctiit
13201 cictcaaaga saaggaatita aatattggac gaacattigg gaagetacea taictcacac
13261 ggaatgteca aactitaigt gaggctetgt tageagatgy actggeeaag gocttoeeca
13321 gtaacatgat ggiagtaact gaacgtggac aasaagagag coticticat caggeateat
13381 ggcaccacac cagtgatgat ittggagaga atgotacegt tegagggagt agtitigiaa
13441 cigatitage gaagtacaat ctigeatttc gotatgagt! cactgeacca titatigagt
13501 actgeaacca tigetalggt gtocptaatg ictitaatty gatgeattat taatocccge
13561 agtgtiacat geatgtaagt gattattata atccgectea caatgtiaat cttageaate
13621 gagaatatee footgaagge cogagitegt accgagggca citaggagge atagagggat
13681 tacaacaaaa actglggacyg agiatateot gtgeacaaat ciecttagly gasattaaaa
13741 ctggtittaa gitacgatca gegglcatgg gagacastea gigtataacce gtattgictg
13801 tttitceact tgaagcagac cclgaagage aggagcaaag cgecgaagac aatgetgeaa
13861 gagtageage aagicitgea aaagiaacca gigoatgigg gatctttett aaaccagatg
13921 agacatitgt acactcaggt Hoattiatt toggaaaaaa acaataicte aatggigtac
13981 aaitaccgea ateacteaas acageageaa gaatggeace actetetgal getataticg
14041 atgatctaca aggaacactt gecagtattg gaactgecett cgaacgiget atatcggaaa
14101 cgegacatat coteccatgt cgtatigiag cageiticea tacgtatiic geegltcgga
14161 tritacaata tcaccatctt ggatitaata aaggeatcga titaggacag tigicactia
14221 gtaasaccatt agactatggg actaitactc taacattgge ggttccacaa gioctiggeg
14281 gattgtcttt {ctaaatcca gasaagigtt titaicgaaa cticggagat cotgtgactt
14341 ctggacittt ceagetacgg gigtacctag aaatggitaa catgaaagac clattitgte
14401 cattaatatc gaaaaatcea ggaaaitgia gigccatiga ftitgicita aatecatecg
14461 gattaaatgt {ccaggatea caagactiga catecttttt gogacaaate gliaggegia
14521 gtattaccct aactgotaga aataagitaa ftaacactet cttccatgeo tetgetgatt
14581 tggaagaiga galggitigt aagiggetce ttcalcaaa cecigicalg agtegotilg
14641 cageggatat titticcagg acacegagty gtaaacgtct ccaaatatta gattatctig
14701 aagggaccag gaciclatig gootecaaaa tcataaacas caacagigag acacciglac
14761 tigataaget gaggaagate accciacasa gatggaatet gtegticagt tattiggace
14821 attgtgacca attactagea gatpetetac agaaaatiag tigeacggty galtiggoece
14881 agattttgog tgagtataca tggicacaca ictlagaggg tagatcatig alcggagega
14941 cattaccatg tatggtggag caattcaaag ttaagtgect aggacaatat gaacctigic
15001 cagaatetet cancaangas ggcicaaaty citatgtete ggtigeagic aaagatcaag
15061 tggicagige ttggoctaat acttcicgaa taagiiggac aatagggagt ggtgtecect
15121 atatagggtc aagaaccgag gataaaatcg gacageotge talcaageeg cgatgooectt
15181 catctgeeet caaggaggct atagaattag catcaaggoet cacttgggit acacaaggag
15241 gtictaatag tgaacaatia atceggectt tettggaage gagagicaac ctiagigica
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15301 gtgaagtoct geaaatgaca ceaicacalt attcaggaan tattgiccat cgalataacg
15361 accaatacag ccogeactea tttatggega ategeatgag caatactgeg acecgictca
15421 tagigtcaac taatacact ggagaalttl cagpigpagy geaggecgee agggatagea
15481 atataatitt ccagaatgtt ataaatitag cagtigeoect tatgatatt agaticegga
15541 atacaaacac cictgataia aggeataata gggcieatet teacctgaca gagigetgia
15601 ctaaagaggt coccggeccag tatttgacat atacaagtge acttaatetg gatitgagee
15661 gttatcgtge taatgaacta atatatgact caaatccact gaagggagga tigaactgea
15721 atitaacaat agatagtect tlagtgaagg gtoctagget taacatgatt gaagatgatc
15781 tteteogett fccacacctt ictggatggg agttagegaa aacggtegta caatecaica
15841 tctcagacaa tagoaactica teaacagatc caatcagtag cggagaaaca cgetetitca
15901 caacteatit tcicacttac colcagatig goctictita cagiticgga geagtattat
15961 gotittatet aggeastact atectatgga ctaasaaact tgattacgac cagtitetat
16021 attatitges taaccagetg cacaactiac cicatcgage actcegtight ttaaaccaa
16081 catttaagea tgceagtpie algteecgat taatggaaat {gattctaac tictcaattt
16141 atattggegg gacaicigga gatcgaggec tgictgatge tgetegactg tifcitegga
16201 cagcaatege gagttittia caattictia aaagetggat catcgalcge caaaagacaa
16261 ticctitatg gatagtatat cogetigaag gicaacagee ggaatecalc aatgaattic
16321 tacataaaat Gigggtctg cicaaacaag gocccaaaag tattccasag gaggtoagea
16381 tecaaaatga tggacatitg gatttggeag aaaataatta tgtttacaat aglaagagea
16441 ctgctagtaa tticticcat goatectiag citacigeag aagtaggaaa tCicggaaag
16501 cicaagacca taatgattic tcaagagggy alggaacact tacagaacce gigogtaagt
16561 titcaageaa teatcagtea gatgeaaagt actacaatgt gacatgigga aagicaccga
16621 agecgeaaga acgeaaagac tictogeaat acagacicag caataacggg caaacaalga
16681 giaaicatcg taagaaaggg aagticcaca agtggaatce cigeaaaatg ttaatggaga
16741 gicasagggg aactgiicta acagaggete actacitica aaacaatact coaccaacag
16801 atgatgtatc aagiccteac cgacteatte taccatitt! taaattggga aatcacaace
16861 atgcacatga tcaagatgee caagaatiga {gaatcaaas tattaageag tacctacalc
16921 agctaaggtic fatgttggac accactatat atigtagatt cacagggata gieteatcea
16981 tgcattacaa attggacgaa giicticiag aatacaatag titcgatica getateacat
17041 tagctgaagg tgagpppica ggggctetat tactitigea aaaatatagt acaaggttat
17101 taittitgaa cacatiggea acagaacacs glatagaate agaagligta teaggtiitt
17161 ctactcegag astgttgtta coeaatastge aaaaggites tgaaggacaa gicactgtia
17221 tcitaaataa tcatcaagt cacataactg acataactag ctcaaigtgg ctaagtagta
17281 atcaaaaata taatctacct tgtcaagity aaatcattat gatggatget gaaacaacag
17341 agaactiaaa caggicccaa cictaccgag cagtatataa ctiaatactt gatcacatig
17401 atccgeagta totcaaggly gtgglactica aagtattict gagtgatata gaaggaatat
17461 tatggatiaa tgatiaciig gotccatiat tegggoctgg tiactigatlt sascegatia
17521 catcaagige ceggtoaagt gaatggtace tiigettate saattigata tctactaaca
17581 geagatcgge ccatcagact cacaaggeat giettggtet tatcagagat getttgeaag
17641 cacaagtcea gegaggegtg tactggtiga gicacatege acagtaiget acaaagaalc
17701 tecatigtga atacatagge citggitice calctctaga aaaggiccta tatcacaggt
17761 ataatctagt tgatacigga clcggiceat igtegteagt tatiagacat ttaactaace
17821 tccaggeaga gatacgagac ftagtatiag attataacct gatgagggag agtegeacte
17881 aaacgtacca ttttatiaag actgcaaaag geagaatcac aaagitagic aatgacttic
17941 tgaagtitic ttiaattpic caggeactca aaaataatic Hotigptat actgagetia
18001 aaasatiacc tgaggtiatt astgigigta atcgattita teatacteac aattgegaat



Patent Application Publication  Sep. 23, 2021 Sheet 23 of 112 US 2021/0290754 A1

18061 giteaggaaaa altcitigic cagacgeitt atttacaacg cetacgegat geagasaica

18121 agctaatigs acgeetiace gegtitaatge gattitatee agaagggetia atatattcea

18181 aicacacata ggtactaaal catcatagta tgaggaaiaa gataatgata aticctgacg

18241 acagtittag ttcogatict aagtatateg gaagagagia tgccaatett astigitaga

18301 ggtaacaage tattagtiat lacttattga taagaataca clitatcata goglaacaca

18361 tcataacitt ataacgatit {geatticta atcclagiat tiattagaat gtactaccag

18421 agasaigacc ccagitccta tettiaaata atgatigiet gtattaaatt altagitiat

18481 taggitiatg agitggtiac acagtgagia ttagtastig aggatiaigt agataggtaa

18541 tctaacactg aatcacccat ctgatgicac calatccaaa tgitgtgeta gicgeattia

18601 aacatgctat cticagitaa gtaacatagg clgasaalge taagaagaga tiggagtasa

18661 agiataaaat aaattiaait aaacticaaa gigattaaat gataaigate ttgggaacic

18721 gatatgacct caagicaaaa ataaigicaa tataatigti tagtaatatg agigataatg

18781 taaaittiga taactaacia getitagiag ttaagatcaa atgeaaacat tataagaaty :
18841 ttaagcggcac acaaaaacit tataﬁaaiac cgatmttc cittitgiot ptoca [é}:& E@ Né{‘ g)

VP 301

MMEHSRERGRSSNMRHNSREPYENPSRSRSLISRDPNQVDRROPR
SASQIRVPNLFHRKKTDALIVPPTPKDICPTLKKGFLCDSKFCKKDHQLDSLNDHE
iiIARR‘TCGHE SNSQITSPKDMRLANPTAEDFSHGNSPKLTLAVLLQIAEHWATR
EéIEDSKLRALLTLCAVLTRKF SKSQLGLLCETHLRHEGLGQDQADSVLEVYQRL
g?éw FEAALWQOQWDRQSLIMFISAFLNIALQIPCESSSVVVSGLATLYPAQDNST
PSE

atnpTTwssTVE (64 YO KO0
AY142960

I cggacacaca aaaaganaga agaattitta ggaictitig tgtgcgaata actatgagga

61 agatiaataa ttitectcic atigaaattt atatcggaat ttaaatigaa attgitactg

121 taatcacacc iggittgitt cagagecaca tcacaaagat agagaacaac ctaggteice
181 gaagggagca agggeatcag tgtgctoagt tgaaaatcee ttgtcaacac ctaggtctta
241 1cacatcaca agitccacet cagactetge agggtgatee aacaacctia atagagacat
301 iatigitaaa ggacagceatlt aghicacagt caaacaagea agatigagaa Haacetigg
361 tittgaactt gascactlag ggeatigaag attcaacaac cetaaagett gggglaaaac
421 attggaaata gitasaagac aaattgetcg gaatcacaaa attcegagta tggaticteg
481 tccicagasa atctgeatgg cgecgagict cactgaatet gacatgaatt accacaagat
541 citgacagea ggictgteog ticaacaggg gatigticgg caaagagica toccagigla
601 tcaagtaaac aatctigaag aaatitgcca actiatcata caggectitg aageaggigt
661 tgattttcaa gagagigegg acagtticet totcatgett igtctteate atgogtacea

721 gggagattac aaactittct iggaaagigg cgcagicaag tatitggaag ggcacggett
781 cogttitgaa gicaagaage gigatggagt gaagegeett gaggaatige {gecageagt
841 atctagigga aaaaacatta agagaacact fgetgecaty coggaagagg agacaaciga
901 apetaatgec ggteagtttc tetecttige aagtctatic citccgaaat tggtagtagg
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961 agasaagget tgoctigaga aggticaasag goaaaticaa glacatgeag agcaaggact
1021 gatacaatat ccaacagett ggeaatcagt aggacacalg atggtgattt tecgttigat
1081 gcgaacaaat titcigatea aatiteiect gatacaccaa gggatgeaca tggiigecgy
1141 geatgatgee aacgatgotg tgatitcaan ticagtggot caagetoglt titcaggett

1201 atigatigtc aasacagiac tigatcaiat cctacasaag acagaacgag gaglicgict
1261 ccatcctett geaaggaceg ccaaggtaaa aaalgagglyg aacicottta aggotgeact
1321 cagctecetg gecaageatg gagagiatge {ectttcgee cgactitiga accttictgg
1381 agtaasataat cttgagcatg gictittcoee teaactateg goaattgeac teggagtoge
1441 cacagcacac gggagtacce togoaggagt aasigigga gaacagtalc aacaactoag
1501 agaggctgce actgaggetg agaageaact ccaacaatat goagagicte gogaactiga
1561 ccatctigga ciigatgatc aggaaaagaa aatictiatg aacticcale agaaaaagaa
1621 cgaastcage ticcageaaa caaacgetat ggtaacicta agaasagage goctggecaa
1681 getpacagaa gotatcactg ctgegteact goocasaaca agiggacatt acgatgatga
1741 tgacgacatt coctttccag gacceatcaa tgatgacgae aatectggee atcaagatga
1801 tgatccgact gacteacagg atacgaccat tecegatgty glggttgate cogatgatgg
1861 aagctacgge gaataccaga gitactegga aaacggeaty aalgcaccag aigacttggl
1921 cciaticgat ctagacgapg acgacgagga cactaageca gtgoctaata gategaceaa
1981 ggetggacaa cagaagaacs gicaaaaggg coageatata gagggeagac agacacasic
20341 caggecaatt caaaatgtce caggeoctca cagaacaate caccacgeca gigegecact
2101 cacggacaat gacagaagaa atgaaccete cggetcaace agoeectegea tgotgacace
2161 aaitaacgaa gaggcagace caciggacga tgocgacgac gagacgicta geeticogoe
2221 ctiggagica galgatgaag ageaggacag ggacggaact tceaaccgea cacecactpt
2281 cgecccaceg getccogtat acagagaica ciclgasaag asagaacice cgeaagacga
2341 geaacaagat caggaccacs cicaagagge caggaaccag gacagigaca acacccagic
2401 agaacacict tiigagpaga tgiaicgeea catictaaga tcacagggge cattigatge
2461 tgittigtat tatcatatga tgaaggatga goctgtagit ttcagtacea gtgatggeaa

2521 agagtacacg tatccagact ceoltgaaga ggaatatcea ceatggetea ctgasasaga
2381 ggctatgaat gaagagaata gatttgitac attggatget cascaattit atiggoogpt
2641 gatgaatcac aagaatasat teatggeaal cetgeaacat catcagigaa tgageatgga
2701 acaatgggat gattcaacceg acaaataget aacattaagt agtcaaggaa cgasancagy
2761 aagaattitt gatgictaag gigtgaatia (tatcacast aaaagtgatt ciatititg

2821 aatitasage tagettatia itactagecg ttittcaaag Hcaatitga gicttaatge

2881 aaastaggegt taagecacag tatagecat aattglaact caataticta actagegatt
2041 tatctasatt aaattacatt atgetittat aacttaccla ctagectgece caacatttac

3001 acgatcgtit tataattaag aasaaactaa tgatgaagat taaaacctic atcatecita

3061 cgteaatiga atictetage actogaaget tatighctte aatgtaaaag aaaagetggt
3121 ctaacaagat gacaactaga acaasggeca gggeccatac tgeggocacg actcaaaacg
3181 acagaatgee aggeoctgag cittcggect ggaictetga geagotaatg accggaagaa
3241 ttectgtaag cgacatetic tgigatatty apaacaatee aggatiatge tacgeatece
3301 aaatgcaaca aacgaagcca aaccogaaga Cgegeaacag tcaaacceas acggacoeaa
3361 titgeaaica tagititgag gaggtagtac aaacatigge tteattggot acigligige

3421 aacaacasac categeatea gaateattag aacaacgeat facgagicit gagaatggic
3481 taaagecagt tatgatatg goaasaacaa totoctcatt gaacagggtt igltgctgaga
3541 tggitgcaan atatgatett ciggtpatsa cagecggicg ggcaacagea accgeigepg
3601 caacigaggc tiatiggeee gaacatggic gaccaccace {ggaccatea ciitatgaag
3661 aaagtgogat toggggtaag attgaatcta gagatgagac cgiccectcaa aglgitaggg
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3721 aggeattcaa caatctaaac agtaccactt cactaactga ggasaattit gggaaacctg
3781 acaittcgge aaaggatity agaaacatia tgtatgatca citgectggt titggaactg
3841 citiccacea attagtacaa gtgatiigta aatigggaaa agatageaac icattggaca
3901 tcattcatge tgagticcag gocageotgg ctgaaggaga ctotecteas tgtgeectaa
3961 ticasaitac aasasagagtt ccaatettee aagatgotge tecaccetgie atocacatee
4021 getctegagg tgacaitcee cgagetigee agaaaageti geglecagte ceaccatege
4081 ccaagatiga fcgagetigp gtatgtgitt ticagetica agaiggiaaa acactiggac
4141 tcaaaatitg agecastcie cottecctce gaaagaggeg aataatagea gaggetteaa
4201 cigctgaact atagggtacg ttacattaat gatacacttg tgagiatcag coctggataa
4261 tatasgtcaa ttaaacgacc aagataaaat tgtcatatc togotageag cttanaatat
4321 aaatgtasta ggagetatat cictgacagt attataatca attgttatta agtaacccaa
4381 accaaaagtg atgaagaita agasaaacct accteggetg agagagigti titicatiaa
4441 cetteaictt glanacgtig agoaaaattg ttaaaaatal gaggogggit atattgeeta
4501 cigctectec tgaatatalg gaggecatat accetgteag gicaaatica acaatigeta
4561 gaggigpcaa cageaataca ggottoctiga caccggagic aglcaatggg gacaciccat
4621 cgaatecact caggecaatt geegatgacs ceategacea tgocagocac acaccaggea
4681 gtgtgteate ageattcate citgaggeta tggtgaatgt catalegpge cocaaagige
4741 taatgaagea aattccaatt tggettcete tagglgtoge tgatcaaaag acctacaget
4801 ttgactcaac tacggeogee atcaigetig cttcatacac tatcacecat toggeaagg
4861 caaccaatce actigicaga gicaategge tgggicctgg aatcocggat cateccctea
4921 ggetectgeg aatiggaaac caggettice teccaggagtt cgticticeg coagiecaac
4981 taccccagta tttcaccttt gatttgacag cactcaaact gatcacceaa ceactgectg
5041 ctgeaacatg gaccgaigac aciccaacag gatcaaalgg agogligegt ccaggaatit
5101 catttcatce aaaacticge cocattcttt tacccaacas aaglyzeasg agEeEgaaca
5161 gtgcogatet aacatctocg gagaaaateo aageaataal gacticacte caggacttta
5221 agaicgtice aatigatcca accaaaaata tcatggpaat cgaagtgeca gaaactetgg
3281 tccacaaget gaccgglaag aaggigacti claaaaaigg acaaccaatce atcoctgiic
5341 ttitgecana gtacatiggg tiggaccegg tggeiceagg agacctcace atggtaatca
5401 cacaggattg tgacacgtgt cattetectg caagictice agetgigatt gagaagiaat
5461 tgcaataalt gactcagatc cagittiata gaatctictc agggatagly ataacalcts
5521 tttagtaatc cgiccattag aggagacact tifaattgal caatatacta aaggigett

5581 acaccatigt ctittttcic {cctaaatgt agaaciiaac aagagactcs taatatactt

5641 gtitttaaag gattgatiga tgaaagatca taactaataa cattacaaat aatectacta
5701 taatcaatac ggtgattcaa atgitastet ftetcatige acatactitt tgoccitaic

5761 ctcaaatige ctgoatgett acatetigagy atagecagtg {gactiggat tggaaatgig
5821 gagaaasaat cgggacecal telaggtig ticacaalce aagtacagac attgeccite
5881 taattaagaa aasatcggoeg atgaagatia agecgacagt gagegtaate ttoatcicic
5941 ttagattatt {gtittccag agtaggggte gtcaggtect titcaategt glaaccaaaa
6001 taaactccac tagaaggata tighggeeca acaacacaat gggegitaca ggaatatige
6061 agttaccteg tgategatic aagaggacat catictitet tigggtaatt aiccittice

6121 aaagaacatt ttecatecea citggagica ecacaatag cacattacag gitagigatg
6181 tcpacaaact agttigtegt gacaascigt calccacaaa (caattgaga tcagtiggac
6241 igaatcicga agggaatgga giggeaactg acgligecate tgeaactaaa agalggggct
6301 tcaggtcegg tgtcocacca aaggigetes attatgaage tgglgaatgy gelgaaaact
6361 gotacaatct tgaaatcaaa aaaccigacg ggagigaglg tolaccagea gogeragacg
6421 ggattegeeg citeceecgg tgeoggtalg tgeacaaagt atcaggaacg ggacegiglg
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6481 ceggagactt tgecttceat aaagagggtg ctifcttoct gtatgatega ctigettoca
6541 cagtiateta cogaggaacg actttegetg aaggtgtopt tgcattictg atactgeece
6601 asgclaagaa geacticiic ageteacace coltgagaga goeoggicaat graacggagy
6661 accegictag tggotactat tetaccacaa Hagatatca ggetaceggt titggaacca

721 atgagacaga glactigtic gaggtigaca atitgaccta cglecaactt gaatcaagat
6781 tcacaccaca gittctgelc cagelgaatg agacaatata tacaagiggg aaaaggagea
6841 ataccacggg asaactaat! tggaaggica accecgaaat tpatacaaca atcggggagt
6901 gggcctictg ggaaactaaa aaaacctcac tagagaaatl cgeagigaag agiigictit
6961 cacagitgta tcasacggag ccaaaaacat cagiggioag agteeggege gaactictic
7021 cgacceaggg accaacacaa caactgaaga ccacaasalc atggeticag aaaaticclc
7081 tgeaatggit caagigeaca gicaaggaag ggaagetgea gtgtogeate taacaaccct
7141 tgecacaate tccacgagtc cocaateect cacaaccaas ccaggliccgg acaacageac
7201 ccataataca ccegigiata aacttgacat cictgaggea actcaagiig aacaacatca
7261 cegeagasca gacaacgaca geacagecte cgacacteec fetgocacga cogeageegg
7321 acecccaaaa goagagaaca coaacacgag caagageact gacticolgg accocgoecac
7381 cacaacaagt ccocaaaace acagegagac cgolggeaac aacaacacte atcaccaaga
7441 taccggagaa gagagtgeca geagogggaa getagpetia attaccaata ctattgeigg
7501 agtcgoagga ctgatcacag gegggagaag aaclcgaaga gaageaatty teaatgetea
7561 acccaaatge aaccctaat! tacatiactg gactactcag gatgaagglg ctgeaategg
7621 aciggeetgg ataccatalt togggocage ageegaggga atttacacag aggggetaat
7681 goacaatcaa gatggittaa tetgiggett gagacagelg gocaacgaga cgacicaage
7741 tettcaactg ttoctgagag ccacaactga gotacgeace tittcaatce teaaccgtaa
7801 ggcaatigat ttettgetge agegatgggg cggoacatge cacaticlgg gaccggactg
7861 ctgtatcgaa ccacatgatt ggaccaagaa cataacagac aaaattgate agattatica
7921 tgattitgtt patasaacce ticcggacca gggggacaat gacaatigpt gpacaggalg
7981 gagacaatgg ataccggeag glattggagt tacaggegtt ataattgeag tlatcgettt
8041 atictgtata tgeasatttg toftitagit thicticaga ttgottcatg gaaaageica
8101 goctcaaate aaigaaacca ggattiaatt atatggatta cttgaatcta agattactig
8161 acaaatgata atatastaca ctggagettt aaacatagec aatgtgattc taactcettt
8221 asactcacag ttaatcataa acaaggtity acatcaatct agitatcict tigagaalga
8281 tasacttgat gaagattaag aasaaggtaa totiicgatt atctitaste Heateclig
8341 atictacaat catgacagit gictitagtg acaagggaaa gaagectit! tattaagiig
8401 taataatcag atctgegaac cgglagagit tagitgoaac claacacacs taaageaitg
8461 gtcaaaaagt caatagaaat tiaaacaglg agtggagaca actittaaat ggaageltca
8521 talgagagag gacgeccacg agetgecaga cageaticaa gggatggaca cgaccaccat
8581 gttegageac gatcatcatc cagagagaat tatcgaggtg agtacegica aicaaggage
8641 gecicacaag tgegegitoe tactgtatit cataagaaga gagtigaace attaacaght
8701 cciccageac ctasagacat atgtcogace ttgaaaaaag gattittptg tgacagtagt
8761 ittigcaaaa aagatcacca gtiggagagt ttaacigata gggaatiact cctactaate
8821 geocgtaaga ctigtggatc aglagaacaa caatiaaata taactgeace caaggacteg
8881 cgctiageaa atccaacgge tgatgattic cageaagagg aaggiccaaa aattacctig
8941 tigacaciga tcaagacgge agaacactgg gogagacaag acatcagaac catagaggat
9001 tcaaaatitaa gagcattgt gactctatgt gotgigatga cgaggaaatf ctcaaaatce
9061 cagetgagte tittatgiga gacacaccta aggegegagg ggetigggea agalcaggea
9121 gaaccegttc tcgaagtata tcaacgatia cacagigata aaggaggeag ittigaaget
9181 geactatgge aacaatggga cogacaatee claattaigt ttatcactge attctigaat
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0241 attgeteice agttacogte tgaaagtict getgtogitg tticaggglt aagaacatig
0301 gitecteaat cagataatga ggaagcetica accaaccegg ggacatgete atggictgat
9361 gagggtacce ctitaataagg ctgactaaaa cactatataa cctictactt gatcacaata
0421 cteogtatac ctatcatcat atatttaatc aagacgatat cotttaaaac tiaticagta

9481 ctataatcac ictegtitca aatiaataag atgtgeatga tigecctaat atatgaagag
9541 giatgataca accctaacag tgalcaaaga aaatcataat cicgtatoge icgtaatata
9601 acctgecaag catacctett geacaaagty altcitgtac acaaataatg ttitactcta
9661 caggaggtag caacgatcea teecatcaaa aaataagiat ticatgactt actaatgate
9721 tcttaaaata tiangaaaaa ctgacggaac ataaatictt tatgeticaa goigtggage
9781 aggtgtiteg tattggetat igttatatta caatcaataa caagoetigta asaatattgt

9841 tetigitica agagglagat tglgaccgga aatgetaaac taatgatgaa gatlaalgeg
9001 gaggtcigat aagaataaac citaitattc agattaggee ccaagaggcea ticticatet
9961 cctittagea aagtactatt tcagggtagt ccaatiagig geacgtottt tageigtata
10021 tcagicgeee cigagatacyg coacaaaagt gicictaage taaattggte tgtacacate
10081 ccatacattg tattaggpgc aataatalct aatigaacit agecgtttaa aattiagige
10141 atasatctgg gotaacacca ccaggtoaac {ceattgget gaaaagaage ttacciacaa
103201 cgaacateac tttgagegee cteacaatta aaaaatagga acgiegtice aacaatogag
10261 cgeaaggtit caaggttgaa cigagagigt clagacaaca aaatattgat aciccagaca
10321 ccaageaaga cotgagaaaa aaccatgget aaagetacgy gacgatacaa tctaatateg
10381 cccaanaagg acciggagaa agggeitgic taagegace teigtaactt ctiagtiage
10441 caaactatic aggggtggaa getitatigg gotggtatig agittgatgt gactcacaaa
10501 ggaatggeec tattgeatag actgaaaact aatgaciitg cecctgeatyg gicaatgaca
10561 aggaatcict ticctcatt! atttcaaaal coegaattoca caattgaate acegetgigg
10621 geattgagag icatecttge ageagggata caggaccage tgattgaces gictitgatt
10681 gaacccitag caggagecct {ggicigate iotgattgge {getaacaac caacaciaac
10741 catttcaaca tgogaacaca acgigicaag gaacaatiga gectaaaaat getgiogitg
10801 attcgatcea atattctcaa gittattaac aaattggatg cictacatgt cgigaactac
10861 aacggatigt tgagceagiat tgaaatigga acicaaaatc atacaatcat cataacicga
10921 actaacatgg gittictget ggagciecaa gaaccegaca aatcggeaat gageegeatg
10981 asgectggee cggogaaatt tieectectt catgagteca cactgaaage atttacacaa
11041 ggatecicga cacgaatgea aagittgatt ctigaattia atagetcict tgetatetaa
11101 ciaaggtaga atacttcata tigagetaac tcatatatge tgactcaata gitateliga
11161 catcictget ticataatca gatatataag cataataaatl aaatacteat atitctigat
11221 aattigttia accacagata aatccicact glaagecage ttocaagitg acacecttac
11281 aaaaaccagg acicagaatc ccteaaacas gagaticeaa gacaacaica tagaatiget
11341 tiatiatatg aataagcat! tiatcaccag asatectata tactaaalgg taatigtaa
11401 ctgaaccege aggteacatg tgttaggtit cacagatict atatattact aactetatac
11461 tcgtaattaa cattagataa glagattaag asasaagect gaggasgatt aagaaaaact
11521 gettattggg tetttecgtg tittagatga ageagitgaa aticticete tigatattaa
11581 atggetacac aacataccea atacccagac gotaggtiat calcaccaat iglatiggac
11641 caatgtgace tagtcactag agetigeggg tatatteat cataciocct tasteogeaa
11701 ctacgcaact gtaaactcee gaaacatate taccgiitga aatacgatgt aactgtiace
11761 aagitcitga gtgatgtace agtggegaca ttgeccatag atitcatagt cocagtictt
11821 ctesagpeac tgicaggeaa tggatictgl cotgtigage cgegglgeca acagtictta
11881 gatgasatca ttaagiacac aatgcaagat getetettef tgaaatatta tefcaaaaal
11941 gtegetpetc aagaagacty tgttgatgaa cactticaag agaaaatett atcticaatt
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12001 cagggcaatg aatttitaca {caaalghtt tictggtatg atetggctat tttaactoga
12061 aggpptagat taaatcgage asactclaga tcaacatggt tigticatga tgattiaata
12121 gacatcttag gotatgggga ctatgtittt iggaagatoe caatticaat gltaccactg
12181 aacacacaag gaaiccoeea tgetgetatg gactggtate aggeatcagt aticaaagaa
12241 geggticaag ggcatacaca cattgittet gitictactg cogacgictt gatastgige
12301 anagatitaa itacaigicg aticaacaca actclaalct caaaaatage agagatigag
12361 gatccagttt gtictgatia fcocaattit aagattgigt ctatgeltta ccagagegga
12421 gattacitac ictccatatt agggtetgat ggglataaaa tattaaglt colegaacca
12481 ttgtgctigg ccaaaattca attatgelca aagtacactg agaggaageg cogatictia
12541 acacaaatgc atttagetgt aaatcacace clagaagaas tacagaaat geglgeacta
12601 aagccticac aggelcaaaa gatocgigaa tiecatagaa catigataag gotggagalg
12661 acgccacaac aacitigiga getattitce aticaaaaac actgggggcea teetgigeta
1272} catagtgaaa cagcaatcca aasagiiaaa aaacaigeta cgglgoetaaa ageattacge
12781 cctatagtga tittcgagac atactgiett tHiaaatata glatigecas acatiaittt

12841 gatagtcaag gatctiggta cagigtiact tcagatagga alctaacace gggictiaal
12901 icttatatca aaagaaatca attecctocg ttgoecaatga ttaaagaact actaigggaa
12661 ttitaccace ttgaccacce tecactttic tcaaccaaaa ttattagiga ctiaagtatt
13021 titataasag acagagetac cgeagtagaa aggacalget gggatgeagt attegagect
13081 aatgtictag gatataatcc acctcacaaa titagtactia aacgtgtace ggaacaattl
13141 ttagagcaag aaaactitic tattgagaat gitcittect acgeacaaaa actegaglat
13201 ctactaccac aataicggaa cttifcitte tcaltgasag agasagagt! gaatgtaggt
13261 agaaccttcg gaaaattgee ttatcogact cgeaatgiic aaacactitg tgaagceiclg
13321 tagcigatg giotigetas ageatticot ageaatatga tggtagttac ggaacgigag
13381 caaaaagaaa geitattgea tcaagceatca tggeaccaca caagigatga titiggigaa
13441 catgecacag ttagagegap tagetitgta actgatttag agaaatacaa tetigeatit
13501 agatatgagt ttacagcacc tittatagaa fattgeaace giigetatgy tgttaagaatl
13561 gittitaatt ggatgcatta tacaatccca cagigtiata {geatgicag {gatiatiat
13621 aatccaccac ataaccicac actggagaat cgagacaace coocogaagg geclagtica
13681 tacaggggtc atatgggagg gattgaagga clgeaacaaa aactelggac aagiaittca
13741 tgtgetcaaa tiictitagt tgaaattaag actggitita agitacgelc agetgigatg
13801 ggigacaatc agtgeattac {gtittatca gicticeoct tagagactga cgeagacgag
13861 caggaacaga gegeogaaga caatgeageg aggglggecg ceagoctage aaaagtiaca
13921 agtpectgty gaatelitit asaaccigal gaaacatitg tacaticagg ttitalctat
13981 titgpaaaaa aacaatatit gaatggggtc caatigecte agteecttaa ascggetaca
14041 agaatggeac catigiciga tgeaatittt gatgatctic aagggaccet ggctaglala
14101 ggeactgett ftgagegate catetelgag acacgacata totiicctty caggataace
14161 geagcittee atacgtittt ticggtgaga alctigeaat ateatcate! cgggticaat
14221 aaaggittig acctiggaca gitaacactc ggeaaaccic iggatitegg aacaatatcs
14281 ttggeactag cgetaccgea ggtgetigga gggttatect tetigaatee tgagaaatpt
14341 ttctacegea atctaggaga fecagiiace teaggettat tecagttaaa agctiatcte
14401 cgaatgatig agatpgatiga ttiatictia ccittaatig cgaagaacce igggaactge
14461 actgecattg actitgiget aaateetage ggattaaatg {ecotgggtc geaagactia
14521 actteatite tgegecagat tglacgeage accatcacce faagigegaa aaacaaactt
14581 attastacct tatticatge gicagetgac ttogaagacg aaatggtitg tasatggeta
14641 tiatcatcaa ciccigtitat gagtegitit geggeogata tetittcacg cacgecgage
14701 gggaagegat tgeaaatict aggataccty gaaggaacac goacatiatt agecictaag
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14761 aicaicaaca ataatacaga gacaccggtt tiggacagac tgaggaaaal agcaligeaa
14821 aggiggagee tatgetttag ttaicitgat catigigata atatcetgge ggaggettia
14881 acceaaataa citgeacagt tgatttagea cagaticiga gggaatatic atgggoicat
14941 attttagagp gaagacctct tatiggagee acacteccat giatgatiga geaattcaas
15001 gtgtittgec tgasaccecta cgaacaatgt cogeagigtt caaatgeasa graaccaggt
15061 gggaaaccat togtgteagt gecagtcaag aaacatattg ftagigeatg gecgaacgea
15121 teccgaataa gotggactat cgggeatgga ateccataca tiggatcaag gacagaagat
15181 aagataggac aaccigetat taaaccaaaa tgicciiceg cagectiaag agaggocatt
15241 gaattggegt coogttiaac atgggtaact caaggeagtt cgaacagiga cttgetaata
15301 aaaccattit {ggaagcacg agtaaaiita agigitcaag aaatacttca aatgaccect
15361 tcacattact caggaaatat tgttcacagg tacaacgatc aatacagice featicttic
15421 atggecaatc gtatgagiaa ticagcaacy cgattgattg tHictacaaa cacttiaggt
15481 gagtiticag gaggtggcca gtetgeacge gacagoaata ttattticca gaaigitata
15541 aattatgcag tigcactgtt cgatatiaaa tttagaaaca clgaggetac agataiccaa
15601 tataatcgtg cicaccttea totaactaag tgitgeacee gggaagtace agetcagtal
15661 ttaacataca catctacatt ggatttazat tHaacaagat accgagaaaa cgaatigatt
15721 tatgacagta alccictaas aggaggacte astigeaata (clicattcga taatccattt
15781 tticcaaggta ascggotgaa cattatagas gatgaictia ttegactgoc teactiatot
15841 ggatgggage tagecaagac catcatgeaa tcaattatti cagatageaa caatteatet
15901 acagacceaa ttageagige agaaacaaga tcaticacta cocatitctt aacttateee
15961 aagataggac tictgtacag tttiggggcec titglaagtit attatcligy caatacaat!
16021 cifcggacta agaaattaac actigacaat tittiatatt acttaactac tcaaaltcat
16081 aatctaccac atcgeicatt gogaatactt sagecaacat tcaaacatge aagogtiatg
16141 teacggttaa tgagtatiga toctcatttt (clatitaca taggeggtige tgcaggigac
16201 agaggactct cagaigegge caggitattt ttgagaacgt ccatticate tittcttaca
16261 titgtaasag aatggataat taategegga acaatigice ctitalggat agtatatceg
16321 ctagagggtc aaaacccaac acctgigaat aatitictet atcagategt agaactgoig
16381 gtgeatgatt catcaagaca acaggettit aaaactacca taagtgatea tgtacatect
16441 cacgacaatc tigtttacac atglaagagt acagecagea atticticea tgeatcatig
16501 gogtactgga ggagoagaca cagaaacage aaccgaaaat actiggeaag agactetica
16561 actggatcaa geacaaacaa cagigatggt catattgaga gaagicaaga acaaaccace
16621 agagatccac atgatggeac tgaacggaat clagiectac aaatgageea tgaaataaas
16681 agaacgacaa ttccacaaga gaacacgeac cagggtocgt cgitccagte ciitctaagt
16741 gactctgett gtggtacage aaaiceaaaa ctaaatticg atcgatogag acacaatgly
16801 aaatttcagg atcataactc ggeatcoaag agggaaggtc alcaaataat cicacacegt
16861 ctagicctac cittetifac attaicteaa ggpacacgec aattaacgic aiccaatgag
16921 icacaaacce aagacgagatl atcaaagtiac ttacggcaat tgagatcegt catigatace
16981 acagtttatt gtagatitac cggtatagte icgiccatge attacaaact igatgaggte
17041 ctitgggaan {agagagtti caagicggcl gigacgetag cagagggaga aggigcigat
17101 goctiactat tgattcagaa ataccaagtt aagacetiat tittcaacac getagetact
17161 gagtceagta tagagicaga aatagtatca ggaatgacta cicclaggat getictacct
17221 gttatgtcaa gaticcataa tgaccaaatt gagatiatic ttaacaactc ageaagecaa
17281 ataacagaca taacaaatce tacttggttt asagaccaaa gageaagget acctaageaa
17341 gtcgaggtia taaccatgga tgcagagaca acagagaata {aaacagalc gaaatigtac
17401 gaagctgtat ataaatigat cttacaccat atigatects goglatigaa agoagiggic
17461 cttaaagtct ttctaagtga tactgagggt atgitatgge taaatgataa tilageeceg
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17521 tittttgeea ctggtiatit aatiaageca ataacgtcaa gtgetagate tagtgaglgg
17581 tatcttigte tgacgaact! ctiatcaact acacgtaaga tgecacacca aasccatcic
17641 agitgtaaac aggtaatact tacggcattg caactgeaaa ticaacgaag cocatactgg
17701 ctaagicatt taacicagta {getgacigt gagtiacatt taagtiatat cogectiggt
17761 tticcatcal tagagaaagt actataccac aggiataace togicgatic aaasagaggt
17821 ccactagict ctatcacica geacttagea catcttagag cagagattcg agaattaact
17881 aatgattata atcaacageg acaaagtegg actcaaacat atcacitiat tegtactgea
17941 aaaggacgas icacaaaact agtcaatgat {atttaaaat ictttctiat tgigcaagea
18001 ttaaaacata atgggacatyg gcaagetgag tttaagaaal taccagagtt gattagigly
18061 tgcaataggt tctaccatat tagagaitge aatigigaag agcgtiictt agticaaace
18121 tiatattiac atagaatgca ggaticigaa gitaagetta togaaagget gacagggott
18181 ctgagtitat ttceggatgg totctacagg tttgatigaa tiacogtges taglatectg
18241 atacitgcaa aggtiggiia ttaacataca gattataaaa aacicataaa ttgetcteat
18301 acatcatatt gatctaatct caataaacaa ctatttagat aacgaaaggs gieccotatat
18361 tatatactat attiagocte teicoctgeg tgatastoaa aaaaticaca atgeageatg
18421 tgigacatat tactgeegea atgaatitas cgeaacatas taaactetge acteitiata
18481 attaagetti ascgaaaggt ciggectcat atigtiatio atataataat giigiatcaa
18541 tatectgica gatggaatag tgttitgett gataacacas ctictiaaaa caaaatigat
18601 ctttaagatt aagtittita taattatcat tactttaalt tgtegttita asaacggiga

18661 tageetiaat cittgtptas aataagagat taggigtaat aaccitaaca tithigicta
18721 giaagctact atttcataca gaatgataaa attaaaagaa asggeaggac tgtaaaaica
18781 gaaataccti cttfacaata tagcagacta gataataato ticgigtiaa tgataattaa
18841 gacattgacc acgeteatoa gaaggoicge cagaatasac gitgeaaaas ggattoctgy
18901 saaaatggte geacacaaaa atitasaaal saatctatit cticttitt gtgtgicca (gggjjp @\g@ :} ‘3
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1 cggacacaca aaaagaasaa aggtittita agactittig tgigcegagta actaigagga

61 agaitaacag ttticcleag tilaagatat acacigaaat tgagatigag atictecict

121 ttgetattet glaactitce ctggitgiga caattgaate agititalet attaccaatt

181 accatcaaca tggtatgict agtgalctig ggactetict teatetggtt tttoctagag
241 ctctgaatee atittgegag aagttcatee gascgaceca gigicigasa atacaasagyg
301 ticeccttic cgioaagitt asggggitet tiigatigly tolagalitt atastoctag
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361 agigcoaagg agttgegtgt cateatigat tgggaagaic aagganacaa tttgiiceaa
421 taatatcgta catettgact aagicgaaca aggggaagic gatatggate gigggaccag
481 aagaatctgg gigtcgeaaa atcaagglga tactgattia gatiatcata aaattitgac

541 agotgpoctt actgitcaac agggaatigt caggcagaaa ataattictg tatatctigt

601 tgataactig gaggetatgt gicaatiget aatacaagoe tigaggeog gaatigatit

661 ccaagaaaat gocgacaget tectictgat gotitgocta cateatget! accaaggtga

721 ctataaattg tictiggaga geaatgetgt acagiatitg gaaggtcatg gaticaaatt

781 tpagctocgg aagaaggacg gtgtcaalcg goicgaggaa tigeticotg cigeaacgag
841 tggaaaaaac atcaggegta cgtiggeege actgectgaa gaggagacta cagaagosas
901 tgcaggecaa tiictcteat tigegagitt gtitcitcec anaciggiig tgggagagas

961 gectigeitg gaasaagtoc agoegacaaat toaggtteat geagaacagg gtitaatica
1021 atatcccact geatggeaat cagiiggaca catgatgpta atcttcagat tgatgaggac
1081 taatticitg attaaatatt tactgaicca ceaggglalg catatgglag ctggocacga
1141 tgecaatgat gotgicattg ctaaticagt tgcteagget cgcttticag gacicetaat

1281 tgtcaaaace gtictigatc atattclgea aaaaaccgac caaggagiaa gacticacee
1261 ttiggocega acagocaaag tgogtaatga ggttaatgea tilasggocg coctaagelc
1321 acttgetaag catgggeaat atgeccetit tgetogectt cleaatetct cgggagttaa
1381 caacctagaa caiggictct acccacagtt alcageaatt geictiggag tigocacage
1441 acatggiage accettgeag gagtiaatgt iggtgageag tatcageage tagagagge
1501 tgocactgaa getgagaage aaciceaacs atatgelgag (ccagagaac togacagect
1561 apgectggac gatcaggaas gasgaatact aatgaacttc catcagaaga asaacgaaat
1621 tagiticcag cagaccaatg caatgglaac ccttaggaaa gagogacigg clasatiaac
1681 agaagetata acgetggoct caagacctaa cologggtiot agacaagacy acggeaatga
1741 aastacegitc cetgggeeta taageaacaa cecagaccaa gatcatetgy apgatgatec
1801 tagagactce agagacacca teattoctaa iggtgeaati gacceogagg atggtgaitt
1861 tgasastiac aatggcotatc atgatgatga sgitgggacy goaggtgact tggrectgtt
1921 cgatcitgac gatcatgagg atgacaataa agetittgag ccacaggaca gelegeraca
1981 aicccaaagg gaaatagaga gagaaagalt aatteatcca cococaggea acancangga
2041 cgacaatcga gectcagaca acaatcaaca atcageagat telgaggaac aaggaggtca
2101 atacaactgg caccgaggee cagaacgtac gaccgecaat cgaagacict caccagigea
2161 cgaagaggac acccitatgg atcaaggiga igaigatece teaagetiac ctecgeigga
2221 atctgatgat gacgatgeat caagtageca acaagatece gattatacag ctgitgecee
2281 tectgeteet gtatacegea gigeagaage coacgageet coccacaaat cclcgaacga
2341 gecagetgaa acatcacaat tgaatgaaga coctgatate ggicaatcaa agictalgea
2401 asaattagaa gagacataic accatctiget gagaacicaa gglocatity aagecaicaa
2461 tattatcac atgatgaagg atgageeggt aatatitage acigatgatg ggaaggaata
2521 cacctacceg gattcacttg aggaagecta tectooatgg clcaccgaga aggaacgact
2581 ggacaaagag aatcgetaca ttiacataaa faatcaacag tctictgge cigicatgag
2641 teccagagac aaattictig caatctigea geaccateag 1aacCcacage acaaagegesg
2701 giceactteg taaagetaaa tacactiaag actigacega tteatclaca aaaactaate
2761 caitataact tattagtgot actitictat aagigatict taatctaagg ceattaagag

2821 ttiaagtant atacatatac acitacaccg gictatccaa gatgiggetlc aatghictig

2881 atitgaacat agtcataagg ggataaataa tactitatat tictgatigt ggattgacce

2041 attctgetta aaatgeitcg cocattgaaa atgigatota atagatagee cigactagac
3001 aaattaagaa aaacattiga tgaagattaa aaccticatc gecaglaaat gatiatatlg
3061 tctgiaggea ggtgtitact coaccltaas tiiggaaata toctacotta ggaccatipt
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3121 caagaggige ataggeatia coaccoltga gaacatgtac aataatasat tgaaggtaly
3181 tteaggocea gaaacgactg gatggattic tgageaact! atgacaggta agaticcagt
3241 aactgatata ticatigata ttgataacaa gecagaicaa atggaagice gactcaaace
3301 atcatcaagg agctcaacaa gaactigtac aagtageagt cagacggagg teaactatgl
31361 accictectt aasaaggtig aggatacatt aactatgeta gigaaigeca coagtegica
3421 gaatgetgea ategaggeee tigaaaaceg coleageaca ctigagagta gettaaagee
3481 aatccasgac atggptaaag tgatticatc atigaatcge agiigigeeg aaatggiige
3541 aaastatgat ctictagita tgacaactgg acgggoetact tcaactgeag cigeagtaga
3601 tgegtatigg asagageaca aacagocace accagggoea gegttgtaty aagagastge
3661 gettaaaggs aasatogatg atccaaacag ctatgtacca gatgotgtec aagaggetia
3721 caagaacctt gacagtacat cgacccigac cgaggaaaatl ttigggaaac citatatate
3781 tgcetaaagac ctgaaggaga teatgtatga teatctacct ggttttggea ctgeottica
3841 ccaactiglt caagtgatit gtasaatagg saaggataac aacctiitgg acacaaicca
3001 tgetgagttc caggeaagic tageagalgg tgacictoce caatgigeac teatacagat
3961 asccaaaagg gtoccaatet ttoaggatgh gocgococcg ataaiccata Hagateecyg
4021 tggtgacatc ccacgageat gecaaaagag toelcegacea geaccaceat cacceaaaat
4081 tgatogtgpt tgggitigtt tgittasgat goaagatggt asaacgoity gacttaagat
4141 ctaagaatca agatitailt aacaaggcaa gocacaacct tagatggaac ctcagecaga
4201 ctatigaact aligacgeig ttgatgataa tatataatta atggictiat ttgaatatga

4261 caacatottg clictigitc tgoctigtag ctettigaat (ggaagatca ticcaaactt

4321 acaaacatge acaagatpit atggittage aaagaaliga taggagtact ggtatataat
4381 gtaaatataa caagigatga agattaagaa aaaccagiog gtattiteea gactiggeat
4441 tictiatcti catctictaa agtgagatat titatcatca aaaaalgagg cgeggagigt
4501 taccaacggc tectocagea tataatgata tigeatacce tatgageata cleccaacce
4561 gaccaagigt catagtoaat gagaccaaat cagaigtact ggoagtgeca ggggoagalg
4621 ticcatcaaa ctecatgaga coagtggetg atgataacat gatcactea agecatacte
4681 caageggagt agetictgec ttiatattgg aagetacagt gaatgtaatt icgggaacas
4741 aasgtoctgat gaagcaaata cotattigge tecactggg tgtageigat cagaagatat
4801 acagcttiga ttcaacaaca geogeaatta tgitggotic ctacacagtg acacacticg
4861 ggaagatatc taaccegetg gtacgtgica acaggotagg cocaggaata ccogateate
4921 cgetacgact cotaaggtty ggcaateagg cattecttca agagitight cliccaccag
4981 tceagetice ceaglatite acatifgate taacagetct aaageteate actcaaccat
5041 tgccagetge aacctggaca gacgaaacto cageaggage aglcaatget citegiecig
5101 ggctctcact ccatcecaag cticgtoeaa tictecigee ggggaagaca ggaaagaaag
5161 gacatgetic agactiaaca tcaccigaca agattcaaac aatcatgaat geaataccgg
5221 acctcasaat tgfccogalt gatecaacca agaacatagt tggaattgag giiccagaat
5281 tactagtica aaggeigace ggCasnraaac Cacaacceaa aaatggocaa coaatigtic
5341 cagttctict tcoganatat gitggactig atcctatate gocaggggac taactatgg
5401 ttatcaccea ggattgigat teatgocact ctecagecag ceatecgtat cacatggaca
5461 agcagaatag tiaccaataa titaaatice attcgageta tattetget agtaaticeg
5521 acgggatcaa tagactaaaa atctgatigt atagastiat aaaagaatca agagaggea
5581 acagacicac agcitacgee tagataacta ataltaagga giiftitaat ctaatttice
5641 agtcttgagt aataatcatt totttigtaa ttaattatge atitgitasc tiateggige

5701 gagatttcet tpagaacceg geggagetic tactaictge agtaaccaga agagaaglic
5761 aacceagica aaactaaace aageaatatt cigaaigetc tatagtctal tctaatcaga
5821 gglataacaa tggotaagat ttcaatgact cgitaacaat cgetagtaat titaatelce



Patent Application Publication  Sep. 23, 2021 Sheet 33 of 112 US 2021/0290754 A1

5881 agaitaagaa aaagatatac gatgaagatt aaggegacaa cgagecgaaa clteatetet
5941 ttiaaagatc taacatiaic igticcasag tcatacaagg acacaticaa alcagggatt
6001 gtaagetget atitcitace teoccaaatt acctatacaa calggggica ggatatcaac
6061 ttetecaatt gectegggas ogttitcgta aaacticgtt cttagtatgg giaatcatee
6121 tcttccageg ageaaictoe atgoegettg gtatagtgac aaatagoact clcaaagceas
6181 cagaaattga tcaattggti tgtcgggaca aactgicaic aaccagicag cicaagietg
6241 tggggcigaa tetggaageas aatggaattg caaccgatgt cocatcagea acaaaacgot
6301 ggggattteg ttcaggtgte ccteccaagg tgptcagota tgaagecgga gaatgggeag
6361 aaaattgeta caatetggag alcaaaaagt cagacggaag igaatgecte ceteteecte
6421 cogacgetgl acgaggattc cotagatgic gotaigicea caaagticaa ggaacaggtc
6481 ctigtcctgg tgacttaget ttecalaaaa atggggcetit thictigiat gatagattgg

6541 cctcaactgt catctacega gggacaactt tgetgaagg tgtegiaget tttitaatic
6601 tgtcagagee caagaageat ttitggaagg ctacaccage tcatgaaceg gigaacacaa
6661 cagatgatic cacaagetac tacatgacee tgacacteag ctacgagatg fcaaattity
6721 ggggcaatga aageaacace ctitttaagg tagacaacca cacatalgly caactagalc
6781 giceacacac tcegeagtic cttgttcage teaatgaaac acticgaaga aataatogec
6841 ttagcaacag tacagggaga tigactigga catiggatee taaaatigaa ccagatgitg
6901 gigagtggec ctictgggaa actaaaaaaa ctittcccaa caacticaty gagaaaactt
6961 geatttccaa altecatcaa cocacacceas caacteetca galcagagor Cggeggpaac
7021 tgtecaagga aaaattagel accacceace cgecaacaac toegageigg ticcaacgga
7081 tteccetoca giggtitcag tgeteactge aggacggaca gaggaaalgt cgacccaagg
7141 ictaaccaac ggagagacas {cacaggtit caccgegaac coeaatgacaa coaccatige
7201 cceaagicea accatgacaa gogaggitga taacaaigia ccaagigaac agecgaacaa
7261 cacagcatee attgaagact cecceccale ggeaageaac gagacaattt accactecga
7321 gatggateeg atccaagget cgaacaacic cgoecagage ¢Cacagacca agaccacgec
7381 agcacceaca acatcecega tgacccagga cocgraagag acggoecaaca grageaaace
7441 aggaaccage ccaggaageg cagecggace aagicagece ggacicacta taaatacagt
7501 aagtasggta getgaticac tgagteccac caggaaacaa aagegategg ftegacaaaa
7561 caccgetaat aaatgtaace cagaictita ctatiggaca gelgtigatly aggggacage
7621 agtaggaitg geatggatic calatitcgy acctgeagea gaaggeatct acatigaggg
7681 tglaatgeat aatcagaatg ggctiatitg cgggctacgt cagetageea atgasactac
7741 ccaggetett caattattic tgegggoeac aacagaactig aggactiact cactictiaz
7801 cagaaaagct attgattitc ticticaacg atggggaggt accigtogaa tectaggace
7861 aictigttge attgagecac atgattggac aaagaatatt actgatgaaa ttaaccaaat
7921 taaacatgac ttiatigaca atccoctace agaccacgga gatgatetta atclatggac
7981 aggttggaga caatggatee cggctggaat tgggatiatt goagttataa tigctataat
&041 agcectactt tgtatatgta agattitgty ttgattiatl clgagalclg agagagaaaa
8101 atctcagggt tactctaagg agaaatatia ttittaaaat ttactigaatl gotgaccact

%161 tatcitaaat gagcaaitaa taatatgtit ftctgettict tgotigatt tacaatatga

8221 tattictclt aataaigatt aatatattas gasasaciia tgacgaagat laaaggagag
8281 gatcgttaac gggaaaacct cecatctegt tegicgaage cacgtigpty gtgctigeag
8341 ctgagaacaa ciccagagat tgtagglaga aaggaccaac attiataggt aggggtcaga
8401 aagcaacaal aaccataaaa ggagagectg acattgetat tiaatatect agaaccigat
8461 ttctaggttc tagetitana atcoggatga tggageatic aagagaacgy getagatcta
8521 geaacatgeg acataatage cgggaaccat acgaaaatee atcaaggtet cgeteattat
8581 cteggeacce taatcaggit gategtagac agectcgaag tgcateccaa attegigtic
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8641 cgaatctgtt ccatcggaaa asagactgalg cactcatagt tectecogget cotaaagata
8701 tatgcecaac actcassaaa ggaticcict gegatageaa atittgeaaa asagateace
8761 aattggatag ctiaaatgat catgaattac tactgetaat tgcaagaaga acatgiggaa
8821 ttatcgagag caaticgeag attacatece caaaagatat goggtiageg aatccaacag
8881 cigaagacti ctcacaaggt aatagtocta aattaacact tgeagtoctt citcaaatig
8941 cigaacaltg ggcaaccaga gacctaagge aaatigagga clctaaactt agagolett
8001 taaccctitg tgecgtatia acaaggaaat titctaaate ceaactgggt ctictatglg
9061 agacccacet acggeatgag ggocteggac aggaccaage tgattetgta Hagaggtiot
9121 accaaagact ccacagigat asaggaggga alttigagge tgecctgigg caacastggg
9181 accgacagtc attaataatg tteatetelg cttticicaa cattgetetc cagatacett

G241 gtgaaagiic tagigtcgta gicteaggic tigecacatt gtacccagea caagacaatt
G301 ctacaccatc cgaggeaact aatgatacea cotggicaag tacagitgaa tagaaascea
G361 ctggagetat tittccacga ttgetcteag teaataaatt gatatagata taatacgact
9421 teggtatgea atigicaaga gitecattta glaataatga ttcitasaac aatetactat
3481 cgeaattate gatggatcta ceotattiga cgglacatpa ciigaatgta alaaggtasg
3541 ttggtatctg agglatitty {clagagiat actcaaaatc giatgiclag caaatiaica
9601 atagcaaagt taaattcice {aaccteata titigateaa gtaatcatga ttitatgata

9661 attcttitca gattatcggt tiaatctita aagaaaaa atcatgalty tagacaatty

9721 actggiagtc ctigggtatc caagtitatg aatagagceia gagagaattt getacticeg
9781 aggtataact Hattattig ctacttcgaa igectagaac caglaatgea ggatgaagat
9841 taattgegga ggaatcagga attcaactit agticottaa ggoctogice gaatetteat
9901 cagticgtaa gttcttitat agaagtcatt agctictaag gigattatat titagtatta

9961 aatttigeta attgeitget ataaagtiga aatgictaat geitaaatga acacttittt

10021 gaagctgaca tacgaataca tcatatcata tgaaaacatc goaattagag cgicetigaa
10081 gictgecatt gacagtcace aggetgtict caglagtetg tecttggaag cictigggpa
10141 gacaaaaaga ggteccagag agtoccaaca getiggeala aggteattaa caccageala
10201 gteggetega ccaagacigt aagegagtog atticaacta aaaagattat tioitgitot
10261 ttaaacaaat tocttitglg tgagacatee tcaaggoeacy agatggetaa agecacagge
10321 cgatacaalc {cgigeccee aaagaaagat atggaaaagg gagtgatitt tagtgatelt
10381 igtaattict fgattactca aaccetgeaa getiggaagy ittaltgpoe agpgaattgag
10441 ittgatgtas gicaasaagg catggelcit clgacaagac {casaacaaa tgacittget
10501 cetgectggg cgatgacaag aaatctttic ccacatetgt tecagaaces aaatteggtt
10561 attcaatctc ceatctggge itigaggpta atttiggeag coggatigea ggateagitg
10621 ttagaccatt caitggtiga gecattgaca gggectcicg gictaatttc tgatiggctc
10681 ctaactacaa cgicaacaca ittcaatcit cgtactagaa gogtaaagga coageitagt
10741 cticgtatgt tatcttigat caggicaaac atctigeagt tcatcaacaa getigacgee
10801 ctgeatgtig teaattacaa tggtitacte aglagtattg agatcgggac tictacacac
10861 acaatcatta taacicgtac aaatatgggt tttctegtgg aagticaaga gectgacaaa
10921 tcagetaiga attctaageg cccaggaccea gicaagtict caltacttea tgagictgee
10981 ttcaaacctt tcactcgtgt tecacaatet gggatgeaat cattaataat ggagttcaac
11041 agtttgtteg caattiaaca aggtaatcit aaaataagta catgaatgag aattagtigt
11101 ggptctiatc tagealtgtt gagitaacia fctaatetat titcgetaat tgeattgage
11161 actgcetaata ggtttgiate acgiiaaaga ittagagtpt atgaattgty cagatitaaa
11221 citgggtitt gecttatget teataggtgg ictittigaa atggagatia {cageattic
11281 ttaaatggpa geagitagea atcagasalt ggagataaat ggacategpg atagaacaat
11341 gectaactat tgggeggctt ceatttitac atgtgtatat aaccaatett tioctatett
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11401 tgettatatt ggigtaacti tattitaata acatgtcaat gotatacigt taagagaagy
11461 tctgaggang attaagaaaa aggeetegtg ticacttggt tgoeegicaag tatcetgigg
11521 titticta cetaactice teatgecata tggetaceea geatacceeag taceoggaty
11581 cacgittate cicacctata gtoctggate aatgigatit ggtaactega geatgigget
11641 tatattcaic itattcicia aatecteaac taaggeaatyg taaatiacca aaacatatat
11701 atcgactiaa gticgacaca atagtatcca aalicctaag tgatacacct glagcaacac
11761 tgecgataga ctafttagta coaattctee tgogttcect aacggggcac ggtgatagpe
11821 cattgaccce gactigeaat caaticcitg atgaaatiat taattacact clticatgatg
11881 cagccttict tgattactat clcaaggeaa cagglgeaca ggaccatiig acaaacatig
11941 caactagaga gaagettaaa aacgaaatic taaacaaiga tatgtccat caattgttet
12001 tctggeatga cetifclatt tiggotogac gigggogtet gaalcgeggg aacaacogtt
12061 caacctggtlt tgticaigat gaaitcattg atatittagyg atatggegat tatattittt
12121 ggaaaatace ttiatcatta Haccagita clatagacgg ggicccacac geageaactyg
12181 actggtatea acegactett ttiaaagaat ccatectagg geatagecaa atectaicty
12241 tgicaacage {gaaatacta altaigigia aagataitat cacctgtagg tHtaatacat
12301 cactgatige atecattgea aaatiagagg algtagatgt gictgattat cctgaccega
12361 gigatattet taagatatac astgeiggag actatgtaat atctattcit ggoteagagg
12421 gtiataagat aataaagtac citgaaccac titgtitgge caaaatceaa cittgeicta
12481 aaticacaga aagaaaaggt cgtitectea cacagatgea titatcagta ataaatgate
12541 ticgggagtt gattictaac cgeaggitaa aggactaica geaagagaag attagagait
12601 ticacaaaat attattacaa tigcaattat ctecicaaca gitttgtgaa Hattctclg
12661 ticaaaaaca itggggpecat ccaatittac atagtgagaa agetatacaa aaagtaaaac
12721 ggeatgeaac catccltaag geicteagac ctaatgicat cltigagaca tatigigtat
12781 icaagtacaa tatigccaag cactatitcg acagecaagg aaciiggtac agigtaatet
12841 cagacaggaa ttiaactcca ggacteaact cottcataaa acgiaatcac itteeticac
12901 tacccatgat taaggatott ctatgggaat tctateatet taatcaccet cogtiatict
12961 ctacasaggt gattagigac ttaagtatit {catcasaga tagggocaca goigiigaac
13021 agacatgttg ggatgeagte titgaaccea atgigotagg ttacaatoot coaaacaaat
13081 tciccactaa aagggigecg gaacaaitic tagaacaaga ggatttitca atcgaaagty
13141 tcctgaatia tgcacaggaa ttacattatt tatiaccaca gaataggaat fittoctitt
13201 ctetcaaaga asaggaatia aatattggac gaacattigg gaagetacea tatcicacac
13261 geaatgicea aactitatgt gaggeteigt tageagatgy actggecaag gocticeoca
13321 gtaacatgat gptagtaact gaacgtgaac aaaaagagag ccticticat caggeateat
13381 ggcaccacac cagtgatgat tiiggagags atgetacept tegagggapt agtttiglaa
13441 ctgatttaga gaagtacaat citgeatitc gotatgaght cactgeacca ttattgagt
13501 acigcaacca ttgetatggt gtgegtaatg totttaatty gatgeatiat ttaatoecge
13561 agtgitacat geatgtaagt gatiatiata atcegectca caalgttaat citageaate
13621 gagaatatcc tectgaagge cogagticgt accgagggea ctiaggagge atagagggat
13681 tacaacaasa acigtggacg agiatatcet gtgeacaaat clecttagtg gaaatiaaaa
13741 ctggttttaa gttacgatca geggicatgg gagacaaica gigiataace gtattgictg
13801 ittitccact tanaacagac colgaagage aggageasag cgeegaagac aatgetgeaa
13861 pagtageagce aagtcitgea aaaglaacca gtgcatgigg gatcltict! aaaccagatg
13921 agacatiigt acactcaggt ticatitatt {cggaanaas acaataictc aatggtgtac
13081 aatiaccgea atcactcasa acageageaa gaatggeace actetctgal gotataticg
14041 atgaictaca aggaacactt gecagtattg gaactgectt cgaacgtget atatcggaaa
14101 cgegacatat ccteccatgt cgtatiglag cagetticea tacgtatite googttegga
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14161 ititacaata fcaccatctt ggaittaata aaggeatega titaggacag ttgicactia
14221 gtaaaccatt agactatggg actattactc taacatigge ggttccacaa giectiggeg
14281 gatigtcitt tetaaateca gasaagight titalcgaaa cticggagat cctgigactt
14341 ctggactitt ccagetacgg gtgtacctag aaatggitas catgaaagac clatitigic
14401 cattaataic gaaaaatcca ggaaatigia gigecatiga ttigictia aatccatecg
14461 gattaaatgt toccaggatca caagactiga catectttit gegacaaate gitaggegta
14521 gtattaccct aactgetaga aataagitaa ttaacactet citccatgec tetgetgatt
14581 tggaagatga gatgetitet aagtggciee tiicaicaaa coctgicatg agtogetity
14641 cageggatat fttitcoagg acacogagty glaaacgtct ccaaatatia ggttateltg
14701 aagggaceag gactctaitg geclecaaaa teatasacaa caacagigag acacetgtac
14761 tigataaget gaggaagatc accctacaas gatggaatet giggticagt tatttggace
14821 attptgacea attactagea gatgetctac agaaaaitag ttgcacggig gattiggece
14881 agattttpeg tgagtataca tpgicacaca tcltagaggg tagateatig ateggagega
14941 cattaccatg tatggtggag caattcaaag taagigget aggacaatat gaaccitgie
15001 cagaatgtct caacasaaaa ggetcaaatg ctiatgicic agtigeagic aaagatcaag
15061 tggicagtge tiggociaat actictcgaa taagtiggac astagggagt ggtgicoect
15121 atatagggtc aagasccgag gataaaatcg gacagectge tatcaageeg cgatgecctt
15181 catetgecct caaggagget atagaaitag catcaagget cactigggtt acacaaggag
15241 gitctaatag tgaacaatia atceggectt eltggaage gagagicaac citagtgica
15301 gtgaagtcct goaaatgaca ccatcacatt aticaggaaa tatigtocal cgatataacg
15361 accaatacag cccgoacica tilatggega ategeatgag caatactgeg accogtetca
15421 tagtgicaac taatacacit ggagaatitt caggiggagg geaggocgee agggatagea
15481 atataatitt ccagaatgtt ataaattiag cagtigeoct ttatgatatt agaticegga
15541 atacaaacac ctetgatata aggeataata gggotcatet {caccligaca gagtpgetgia
15601 ctasagaggt cccggeccag tattigacat atacaagige acitaatelg gatitaagec
15661 gttatcgtea taatgaacta atatatgact cagatecact gaagggagga tigaactgea
15721 atitaacaat agatagtect tagigaagg gloctagget taacatgait gaagatgate
15781 tteteogett tecacacct! tetggatggy agtiagogaa aacggtggta caatceatea
15841 tcicagacaa tageaacica tcaacagalc caatcaglag cggagaaaca cgetetiica
15901 caacteatit tcicacttac coicagatig gecticttia cagiticgga geaglattal
15961 gotittatet aggeaatact atectatpga claaaaaact tgattacgasa cagittetat
16021 attatitgea taaccagetg cacaactiac cteategage acteegtgtt titaaaccaa
16081 catttaagea tgocagtgtg atgtoccgat taalggaaat tgatictaac tictcaatit
16141 atattgpogg gacatctgga gategaggge tgtetgatge tgeicgactg tticticgga
16201 cagcaaicge gagtttitia caatiictia asagotggal catogatege caaaagacaa
16261 ttectitatg gatagtatat cogetigaag gicaacagece ggaatecate aatgaatitc
16321 tacataaaat ttigggtctg clcasacaag geoccaaaag taticcaaag gaggicagea
16381 tccaaaatga tggacattig gatttggeag aaaataatia tgiitacaat agtaagagea
16441 ctgctagtaa tticttceat geatecttag cttactggag aagtaggaaa fetoggaaaa
16501 ctcaagacca taatgattic (caagaggey alggaacact tacagaacce gigegtaagt
16561 tttcaageaa teatcagtea gatgaaaagt actacaatgl gacatgigpga aagtcacega
16621 agecgeaaga acgeaaagac tictegeaat acagacteag castaacggg casacaalga
16681 giaatcatcg taagaaaggg aagticcaca agiggaatce clgeaaaatg ttaatggaga
16741 gicaaagggyg aactgticta acagaggptlg actactitca aaacastact ccaccaacag
16801 atgatgtatc aagtectcac cgacteatic taccatttit taaatiggga aatcacaace
16861 atgcacatga tcaagatgee cangaatiga tgaatcaaaa tattasacag tacctacate
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16921 apclaaggtc tatgtiggac accactatat atigtagat! cacagggatt gicteatcea
16981 tgcattacas atiggacgaa gitctictag aatacaatag tttegatica gotaicacat
17041 tagctgaagg tgaggesica gegectetat taciitigea aaaatalagt acaaggitat
17101 tatttitgas cacatiggea acagaacaca giatagaalc agaagtigia tcagptittt
17161 ciacteegag astgitgtia coaatastpc aasaggtics {gaaggacas gicactgita
17221 tcitaaataa ticageaagt cagataacig acataaciag cicaatgigg tiaaglaate
17281 sanaatatsa totacctigt cangtigaaa teattatgat soatgcigas acaacagaga
17341 seitasacag gtoccaacte tacegageag tatatadett aatactigat cacatigaic
17401 cgeagtaict caaggiunty giacicanag tatttcligag tgatatagas gaaatatiat
17461 ggattaatga tiacttgect coattaticg ggectggtta ctigatiasa cogattacat
17521 caagtgeceg gioaagipaa tgptacciit goltatcaaa ttigatatet actaacagga
17581 gatcggeeca teagactcac aaggeatgic ttggtpitat cagagatpct tgeaapeac
17641 aagiccageg aggogtaiac {ggtigagic acatogeaca glatgotaca asgaateice
17701 attgtgaata cataggoctt getticceat ctctagaaas ggicotatat cacagptata
17761 atctagtiza tactggacic getccatigt cgicagtiat tagacattia actaaccice
17821 agpceagagat acgagacita glattagatt ataacctgat gaggpagagt cgeactcaaa
17881 cgiaccatit taltaagact goasaaggea gastcacaaa ghtagtcaat gactitetga
17941 agtttictit aaltgiocag goactcaana ataatictic ttgptatact cagettaaan
18001 aattacciga ggtiatiaat gigietaste gattttatca tacicacast {gogaatgic
18061 aggaaaaalt ctitgtecag acgetitati tacaacgoct acgegatgea gasatcaage
18121 taatigaacg coltaccpgy tastgogat iHatocags agggtisata laticoaate
18181 acacataggt actaastcat catagtatga geaatangat aatgataalt cetgacgaca
{8241 giitiagtic cgaticiaag tataicggaa gagagialge caalciiaat tgtiagaggt
18301 aacaagctat tagitatiac Hatigataa gastacactt tatcatageg taacacatcs
18361 taactitats acgatiitge atttclaatc clagiatita tagaatsia claccagaga
18421 aatgacccca gitoctaict Haaatagte atigigipta tlaaatiatlt agtitatiag
18481 gitiatgapt tgpitacaca gigagtatta glastigagy sitalptaga taggtaatct
18341 aacactgaal cacceatclyg atgicaccal atccaaatgt iglgciagic gratitagac
18601 atgctatett cagttaagta acatagacty anaatgotaa gaagagatig pagtaaaagt
18661 ataaaataaa titastiaaa cticasagtyg atiaaatpat satgatctty geaactegat
18721 atgaccicaa gicoanasata atgtcaatat aatigtitag tastatgag! gatastgtas
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I cggacacaca asaagaaaga agaaittita ggatcittig tgtgcgaata actalgagga

61 agattaataa ttitcctetc atigaaatit atatcggaat itaaatigaa attgitactg

121 taatcacace tggittgitt cagagecaca tcacaaagat agagaacaac claggicice

181 gaagggagea agggeatcag igtgetcagt tgaaaatcce ttgteaacac claggictia
241 tcacatcaca agitccacct cagacicige agggigatee aacaaccita atagaaacat

301 tattgitaaa ggacageatt agticacagt caaacaagea agatigagaa ttaacctizg

361 tiitgaacit gaacacitag gggattgaag aticaacaac cclasagett ggggtaaaac

421 attggaaata gtiaaaagac aaatigeicg gaatcacaas attcegagta tggaticicg

481 tocteagaaa atclggaigg cgocgaglct cactgaatoet gacatggatt accacaagat

541 citgacagea ggtetgiceg ticaacaggg gatigitogg caaagagtea teceagigla
601 tcaagtaaac aatcttgaag aaatttgeca actiatcata caggeottt aageaggtgt

661 tgattitcaa gagagtgegg acggttioct tetcatgett tgicticalc atgegtacea

721 gggagattac aaactitict tggaaagigg cgeaglcaag tatitggaag ggcacgggt
781 ccgttttgaa gteaagaage gigatggagt gaagegecti gaggaatige tpocageagt
841 aictagigga aaaaacaita agagaacact tgeigecatg coggaagagg agacaaciga
901 agctaatgee ggteagitte totectitge aagictatic cttcegaaat tgglagtagg

961 agaaaagget tgoctigaga aggitcaaag geaaaticaa gtacatgeag ageaaggact
1021 gatacaatat ccaacagett ggeaatcagt aggacacatyg atggigatit toogtitgat
1081 gegaacaaat titctgatea aatttetcct aatacaccaa gggatgoaca tggtigeogg
1141 geatgatgee aacgatgetg tgatttcaas ticagigget caagotegtt ticaggett

1201 attgattgtc aaaacagtac tigatcatat cotacaaaag acagaacgag gagitegict
1261 ccatectett geaaggacceg coaaggtaaa aaatgagglg aactecttta aggetgeact
1321 cagctecetg gocaageatg gagagtatge teotiicgee cgactitiga acciiicigg
1381 agtazataat ctigageatg gtettitcoe teaactateg geaatigeac toggagiege
1441 cacageacac gggagtacee togeaggagt aaatgligga gaacagtate aacaactcag
1501 agaggotgee actgaggctg agaageaact ccaacaatat geagagicte gegaactiga
1561 ccatcttgga clfgatgatc aggaaaagaa astictialg aacticcalc agaaanagaa
1621 cgasaicage ttccageaaa caaacgetat gglaactcla agaaaagage geolggeeaa
1681 getgacagaa getatcactg ctgegteact goccaaaaca agiggacatt acgatgalga
1741 tgacgacatt coctitecag gaccoatcaa tgatgacgac aateetggoee ateaagatga
1801 tgatcogact gactcacagg atacgaccat tocogatgig giggtigate cogatgatgg
1861 aagetacgge gaataccags gitactcgga aaacggeatg aatgeaccag atgactiggl
1921 cotattcgat ctagacgagg acgacgagga cactaageea gigoctaata gategaccaa
1981 ggetgeacaa cagaagaaca glcaaaaggg ccagoatata gagggcagac agacacaatc
2041 caggecaatt caaaatgtec caggeectea cagaacaate caccacgeca gtgagocact
2101 cacggacast gacagaagaa atgaacccte cggeteaace ageccetegea fgeigacace
2161 aattaacgaa gaggeagace caciggacga tgeogacgac gagacgicta goctioogee
2221 citggagtca gatgatgaag ageaggacag ggacggaact tecaaccgea cacceactgt
2281 cgecccaceg getecogtat acagagatea cletgaaaag aaagaactec cgeaagacga
2341 geaacaagat caggaccaca clcaagagge caggaaccag gacagigacs acacccagic
2401 agaacactcet tttgaggaga tgtaccgeea catictaaga teacagggpe catltgatge
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2461 tgittigtat tatcatatga tgaaggatga goctglagit ttcagtacca gigatggcaa
2521 agagtacacg tatccagact coctigaaga ggaatatcea ceatggetea cigaaaaaga
2581 geciatgaat gasgagaata gatiigiac attggatggt caacaatiit atiggooggt
2641 gatgaatcac aagaataaal tcatggeaat cotgeaacat catcagigaa tgageatgga
2701 acaatgggat gaticaaccg acasalagel aacatiaagt agtcaaggaa cgaaaacagg
2761 aagaatittt gatgtctaag gtgtgaalta tiatcacaat asaagigatt ctiatitiig

2821 aatttasagc tagcitatta ttactagecy titticaaag ttecaattiga gictiaatge

2881 aaataggcgt taagccacag ttatagecat aatiglaact caataticta actagegatt
2941 tatctaaatt aaaitacalt atgetittat aacttaccla clageetgee caacatitac

3001 acgatcgitt tataattaag azaaaactaa tgatgaagat taaaacctic atcatcctia
3061 cgteaatiga atictctage actcgaaget tatigtcitc aatgtaaaag aaaageiggt
3121 ctaacaagat gacaactaga acaaagggca ggggecatac tgiggecacg acicaaaacy
3181 acagaatgec aggecctgag ctitcgggct ggatcictga goagetaalg accggaagaa
3241 ticctgtaag cgacatctic tgtgatatty agaacaalce aggatiatge tacgeateee
3301 aaatgcaaca aacgaageca aacCcgaaga Cgogeaacag (Caaaccean acggaceeas
3361 titgcaatca tagititgag gaggtagtac aaacatigge ttcatigget actgtigtge
3421 aacaacaaac catcgeatea gaatcattag aacascgeat tacgagictl gagaatggic
3481 taaagecagt ttatgatatg graasaacas tetoctcalt gaacagggtt iglgctgaga
3541 tggttgeaas atatgatett ciggtgatga caaccggiog ggcaacagea acegeigegg
3601 caactgagge tattgggce gaacatggic aaccaccace tggaccatca ctitatgaag
3661 aaagigogat icggegiaag altgaatcta gagatgagac cgteccicaa agigitagge
3721 aggcattcaa caatctasac agtaccactt cactaaciga ggaaaattit gggaaaccig
3781 acatttcgge anaggatiig agaaacaita {glatgatca cigectggt ggaacty
3841 ctticcacca attagtacaa gtgatttgia aattgggaaa agatageaac teatiggaca
3901 tcattcatge tgagticcag gocagectgg ctgaaggaga ctetecteaa tgigeectaa
3961 ticaaattac aaaaagagtt ccaatciice aagaigetge tocaceigie atecacatce
4021 getetegagg tgacaticee cgagetigee agaaaagett gogtecagic coaccatege
4081 ccaagattga tcgaggiigg glaigighit ttcageitca agatggtaaa acactiggac
4141 tcaaaattig agecaatete coticcctoc gaaagaggeg aataatagea gaggceticaa
4201 ctgetgaact atagggtacg ttacattaat gatacacilg tgagtatcag ceciggataa
4261 tataagtcaa taaacgace aagataaaat tgitcatate togetageag ctiaaaatat
4321 aaatgtaata ggagctatat cictgacagt attataatca attgitatia agiaacceaa
4381 accaaasgty atgaagatia agaaaaacct accicggetg agagagtgtt tittcattaa
4441 ccitcatcit glaaacgitg agcaaaatig tiaaaaatat gaggeggptt atattgecta
4501 ctgetectee tgaatatatg gaggocatat acecigtcag gicaaatica acaatigeta
4561 gaggtggcaa cageaataca ggetteotga caceggagio agicaatggg gacaciceat
4621 cgaatccact caggecaatt geegatgaca coatogacca tgecagecac acaccaggea
4681 gigtgteate ageaticate citgaageta iggtgaatgt catatoggee cceaaaglge
4741 taatgaagea aattccaalt tggettecte taggtgicge tgatcaaaag acclacagot
4801 tigacicaac tacggecgee atcatgetlg cticatacac tatcacceoat {oggoaagg
4861 caaccaatce actigicaga gicaategge tgggicelgg aateccggat catecectca
4921 ggetectgeg aattggaaac caggetttee tecaggaght cgttcticog ceagiccaac
4981 taccccagta ticacctit gatitgacag cactcaaact gatcacecaa coactgecty
5041 ctgeaacatg gaccgatgac actccaacag gatcaaatgg agogtigegt ceaggaatit
5101 catttcatee aaaaciicge cccatictit tacccaacaa aagigggaag aagggeanca
5161 gtgocgatet aacatetoeg gagaaaatce aageagtaat gacttcacte caggactica
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5221 agatcgtice aatigatoca accaaaaata tcatgggaat cgaagigeca gaaacicigg
5281 tccacaaget gaccgptaag aaggtgactt ctaaaaatgg acaaccaate atcectgtic
5341 sitigecaaa glacattgeg tiggaccegg tggotecagg agaccicace atgglaatca
5401 cacaggattg tgacacgigt cattcicctg caagtctice agetgigalt gagaagtaat
5461 tgeaataatt gactcagate cagiitiats gaatcticic agggatagly ataacatcta

3521 titagtaatc cgiccatiag aggagacact ttlaatigat caatatacta aaggigeitt

5581 acaccattgt cittittcte tectaaatgt agaacitaac aaaagacica taatatactt

5641 gtitttaaag gatigatiga tgasagatca {aactaataa cattacaaat aatcctacta

5701 taatcaatac ggigaticaa atgtiaatct tictcaitge acatactttt tgeocttate

3761 cteaaattge ctgcatgett acatcigagg atagecagig tgactiggat tggaaaigty
5821 gagaaaaaat cgggacceat tictaggity ticacaatce aagtacagac atigeoctic
5881 taatiaagaa asaatcggeg atgaagatia ageogacagt gagegtaate ticatetcte
5941 tiagattatt tgitticcag agtaggggic gicaggicct ittcaatogt glaaccaaaa

6001 taaactccac tagaaggata tigtgggeca acaacacaat gggogttaca ggaatatige
6061 agttaccteg fgatcgaltc aagaggacat catictitet gggtaalt atcctitice

6121 azagaacatt ttccatocca ctiggagica tecacaatag cacattacag gtiagigatg
6181 tegacaaact agiitgicgt gacaaactgt calccacaaa teaattgaga coagtiggac
6241 tgaatctcga ageggaatgea giggeaactg acgigocate tgcaactaaa agatggggoet
6301 teaggtoogg tgtcccacca aaggtggtca atlatgaage tggtgaatgg gotgaaaact
6361 getacaaict {gaaatcaaa saacclgacg gpagtgagiyg tetaccagea gogeragacg
6421 ggattcgggg citceceogg tgooggtatg tgoacaaagt atcaggaacg ggacegighy
6481 coggagactt tgecttccat aaagaggetg ciitcttoct gtatgatcga citgeticea
6541 cagtiatcta cogaggaacg actticgetg aaggigiogt tgeattictg atactgecce
6601 aagctaagaa ggacitetic agetecacace cotigagaga geeggtcaat geaacggagg
6661 accegictag tggctactat tetaccacas ttagatatea ggotaceggt tiiggaacca
6721 atgagacaga gtacttgitc gaggtigaca atitgaceta cgtocaactt gaaccaagat
6781 tcacaccaca gitictgete cagetgaaty agacaatata tacaaglggg aaaaggagea
6841 ataccacggg aaaactaalt tggaaggtca acccogaaat igatacaaca ateggggagt
6901 gggectictg ggaaactaaa asaaccicac tagaaaaatt cgeagtgaag agttgiettt
6961 cacagtigta tcaaacggag ccaaaaacat cagiggicag agteoggege gaactictic
7021 cgacceaggg accaacacaa caactgaaga ccacaaaate atggeticag aaaattecte
7081 tgeastgptt caagtgeaca gicaaggaag ggaagelgea gigtegeale taacaaccet
7141 tgecacaate tecacgagic cocaatoect cacaaccaaa CoagglcCgg acaacagead
7201 ccataataca cocgigtata aactigacat ctetgaggea actcaaghtg aacaacatea
7261 cegeagaaca gacaacgaca geacagectc ¢gacactoce elgecacga Cogragiegs
7321 accoccaaaa goagagaaca ccaacacgag caagageact gactiootgg acceegecac
7381 cacaacaagi CCCCaARACC ACALCZAgAC ogolggcaac aacaacactc ateaccaaga
7441 taccggagaa pagagtgcca geagogggaa gotagectta attaccaata clatigetgg
7501 agtcgoagga cigatcacag gogggagaag aactegaaga paageastig teaatgeica
7561 acccaaatge aaccctaatt tacattactg gactacteag gatgaaggig cigeaaicgg
7621 actggeotgy ataccatatt tegggecage ageegaggga alttacacag aggggotaat
7681 geacaatcaa gatgptitaa totgtggptt gagacagetg gecaacgaga cgacteaage
7741 tcticaactg ftectgagag ccacaaciga getacgeace tittcaatee toaacegtaa
7801 ggcaatigat tietigetpe agogatggge cggeacatge cacatictgg gaccggactg
7861 ctgiatcgaa ceacatgatt ggaccaagaa cataacagac asaattgale agatiattca
7921 igatttight gataaaacee tcoggacca gggggacaat gacaatigpt ggacaggaty
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7981 pagacaatgg ataccggeag gtattggagt tacaggegtt ataatigeay tatogotit
BO41 attctgtata tgeaaatity tettitagit tticttcaga ttgeticatg gaasagetca

8101 gectcaaate astgaaacca ggatttaatt atatggatia cligaaicla agattactig
8161 acaaatgata atataataca ctggagcetit aaacatagec aatgigattc taactecttt
8221 asactcacag ttaatcataa acaaggtitg acatcaaict agttateict tigagaaiga
8281 taaactigat gaagattaag aaaaaggtaa fctitcgatt atctitaate teatectig

8341 aitctacaat catgacagtt gictitagty acaagggaaa gaageottit tattaagiig
8401 taataaicag aictgegaac cggtagagtt tagtigeaac ctaacacaca taaageatig
8461 gteaasaagt castagaaat ttaaacagly agtggagaca acitttaaat ggaagetica
8521 tatgagagag gacgcccacg agetgecaga cageaticaa gggatggaca cgaccaccat
8581 gticgageac gatcatcatc cagagagaat tatcgaggtg aglaccgica atcaaggage
8641 gooteacaag tgegegtice tactgtatit cataagaaga gagtigaace attaacaght
8701 cciccageac ctaaagacat atgicogace tigaasaaag gatittigty tgacaglagt
8761 tittgcaaaa aagatcacca gtiggagagt tiaactgala gggaattact cctactaste
R&21 geoogtaaga ctigtgeate aglagaacaa caattaaata taacigeace caaggacteg
8881 cgettageaa atccaacgge tgatgattic cagoaagagg asggiccaaa aattaccitg
8941 tigacactga tcaagacgge agaacactgg gegapgacaag acateagaac catagaggat
9001 tcaaaaitaa gageattgit gacictatgt getgigatga cgaggaaalt cicaaaaice
9061 cagctgagte ittiatgiga gacacaccia aggegegagg ggctigggea agatcaggea
9121 gaaccegtic togaagtata icaacgatta cacagigata aaggaggceag tittgaagetl
9181 geactatgge aacaaiggga cogacaatee claattatgt tiatcactge attetigaat
9241 attgetetee agttacegtg tgaaagtict getgiogtig tttcaggpit aagaacatig
9301 gitccteaat cagataaiga ggaagetica accaaceogg ggacalgete afggicigat
9361 gagggtacce ctigataagg ctgactaaaa caclatatas cctictacit gatcacaata
9421 ctecgtatac ctatcateat atatitaate aagacgatat cottiaaaac tiaticagta

9481 ctataateac totegtitea aattaataag atgtgcatga tigecctaat atatgaagag
8541 gtatgataca accctaacag tggtcaaaga aaatcataat clogtatege teglaatata
9601 acctgocaag catacctett geacaaagtg attoltgiac acaaataatg tittactcta
9661 caggaggtag caacgaicea teccatcaaa aaataagtat ttcatgactt actaatgate
9721 tcitaaaata ttaagaaaaa ctgacggaac ataaaticlt tatgeticaa gotglggagg
9781 aggtgtitgg tattggctat tgitatatia caalcaatas caagettgla aaaatatigt

9841 tettgittea agagptagal lglgaceyys aatyclanad tualgatgaa gatiaatgeg
9901 gaggictgat aagaataaac ctiattatic agatiaggee ccaagaggea tcticatet
9961 ccititagea aagiactalt icaggetagt coaattaglg geacgictit tagetgiata
10021 teagtegece ctgagatacg ccacaaaagt gicictaage taaatiggic tglacacaic
10081 ccatacaitg tattaggegce aataatatet aatigaactt agecgtitaa aatttagtge
10141 ataaatcigg gotaacacca ceaggicaac tecattgget gaaaagaage Hacctacaa
10201 cgaacatcac ftigagegec clcacaatta aaaaatagga acgtogitce aacaalcgag
10261 cgeaagpitt canggtigaa ctgagagigt ctagacaaca aaatatigat actecagaca
10321 ccaagcaags cctgagaaaa aaaccatggc taaagetacg ggacgataca afctaataie
10381 geecaanaag gacciggaga asgggetitgt citaagegac ctotgtaact ictiagiiag
10441 ccaaactalt cagggetgea aggittaitg goctgpiatt gagtiigatg tgaticacaa
10501 aggaatggcee ctattgeata gactgaaaac taatgacitt geoccigeat ggtcaatgac
10561 aaggaatctc titccteatt tatiicaaaa teegaattee acaatigaal cacegetgtg
10621 ggeatigaga gicatecttg cageagggatl acaggaccag clgatltgace agietitgat
10681 tgaaccctta goaggageee ttggtctgat ctetgaltgg ctgetaacaa ccaacactaa
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10741 ceatticaac atgegaacac aacgigicaa ggaacaattg agectaaaaa tgetgicgt
10801 gaticgatce aatattctea agitiattaa caaattggat getctacatg togtgaacia
10861 caacggattg ttgagcagta figaaattgg aactcaaaat catacaatca tcataacicg
10921 aactaacatg getttictgg tggageteca agaacocgac agatcggeas tgaaccgeat
10981 gaageetgge coggegaaat titcectect toatgagtce acactgaaag catifacaca
11041 aggatecteg acacgaatge aaagtitgat tctigaattt aatagoteto tigotateta
11101 actaaggtag aatacticat attgagetaa ctcatatatg ctgactcaat agtlaictig
11161 acateteige tticataatc agatatataa geataataaa taaatactea tattictiga
11221 taatitgtit aaccacagat aastcctoac tgtaagocag citccaagit gacacccita
11281 caaaaaccag gactcagaat cecicaaaca agagattcca agacaacate atagaatige
11341 titattatat gaataagcat titatcacca gaaatoctal atactaaatg gitaatigla
11401 actgaacceg caggteacat gtgitaggtt tcacagatic tatatattac taacictata
11461 ctegtaatia acattagata agtagatiaa gaaaaaagece tgaggaagat {aagaasaac
11521 tgottaitgg gtetticogt gitttagatlg aagcagtiga aaticitect citgatatia
11581 aatggetaca caacatacce aatacccaga cgetaggtta teatcaccaa tiglatigga
11641 ccaatgtgac clagicacta gagctigegg gttatalica teatactoce ttaatcogea
11701 actacgecaac tgtaaactce cgaaacatat claccgtity aastacgatg taactgttac
11761 caagtictig agtgatgtac cagtggegac attgeccata gatticatag teccagttot
11821 tctcaaggea cigtcaggcea atggattetg toctgtigag cogoggtgec aacagiicit
11881 agatgaaatc attaagtaca caatgeaaga tgotctotic ttgaaatatt alcicaaaaa
11941 tgtgggtect caagaagact gigtigatga acactticaa gagaaaaict tatcticaat
12001 tcagggeaat gaatiittac atcaaatglt ittctggtat gatctggeta tittaacteg
12061 aaggggtaga ttaaatcgag gaaacictag alcaacatgg titgticatg atgattiaal
12121 agacaictia ggotatggge actatgitit tiggaagate coaatitcaa tgttaccact
12181 gaacacacaa ggaatcecee atgetgetat ggactggtat caggeatcag tattcaaaga
12241 ageggttean gggoatacac acatigtite tgtitclact geogacgict tgataatgig
12301 caaagattia atiacatgic gaticaacac aactctaatc icasaaatag cagagatiga
12361 ggaiccagtt tgttctgatt atcocastit taagatiglg totatgotit accagagegg
12421 agattactia ctotocatat tagggtciga tgggtataaa attattaagt tecicgaace
12481 attgtgcttg gecaaaatic aattatgetc aaagiacact gagaggaagg goecgatictt
12541 aacacaaatg catitagetg taaaicacac colagaagaa attacagaaa tgegigeact
12601 asagccttca caggetcaaa agatcogtga attceataga acatigataa ggetggagat
12661 gacgecacaa caacttigg agotatitic caticasaaa cactggggec ateetgigol
12721 acatagtgaa acageaatcc aaaaagttaa aaaacatget acggtgctaa aagcattacg
12781 coctatagig attitcgaga catacigtgt tittaaatat agtatigeca aacattatit
12841 tgatagtcaa ggaictiggt acagtgttac tHoagatagg aatctaacac cggglctiaa
12901 ttettatate aasagaaate aattcectee gitgecaatg atiaaagaac tactalggga
12961 atittaccac ctigaccace ctocactttt cicaaccaaa atiatiagig acttaagiat
13021 ttttataaaa gacagageta cogoagtaga aaggacatge tgggatgeag tattegagee
13081 taatgticta ggatataatc cacctoacaa attfagtact asacgtgiac cggaacaatt
13141 titagagcaa gaaaacittt ctattgagaa tgtictitce tacgeacaaa aactogagta
13201 tctactacca caatatcgga actttictit cteatigaaa gagaaagagt igaatgtagg
13261 tagaaccitc ggaaaattge citatcogac tegeaatgtt caaacacttt gigaagetet
13321 gtiagetgat ggtetigeta asgealttee tagcaatalg atggtagtia cggaacgiga
13381 geaaaaagaa agetiatige atcaageate atggeaccac acaagigaty attiiggtga
13441 acatgceaca gitagaggga gtagetitgt aactgattia gagaaataca atettgeatt
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13501 tagatatgag ittacageac ctittataga alatigcaac cgiigetatg gigitaagaa
13561 tgttittaat tggatgeatt atacaatece acagigitat atgeatgica gigatiatia
13621 taatcoacca cataacctea cactggagaa togagacaac cooccegaag ggectagtic
13681 atacaggggt catatgggag ggatigaagg actgeaacaa aaactetgga caagtatitc
13741 aigtgetcaa atiictitag ttgaaatiaa gactggtitt aagitacget cagelgigat
13801 ggptgacaat cagigeatta cighittatc agicticcoc ttagagactg acgeagacga
13861 geaggaacag agegocgaag acaatgcage gagggtgges geeageotag caaaagttac
13921 aagtgectgt ggaateittt taaaacctga tgaaacatit glacaticag gitttatcta
13981 tiitggaaaa aaacaatat! igaalggggt coaatigect cagteccita aaacggetac
14041 aagaatggea ceatigicig atgeaatitt tgatgalctt caaggpacce tggetagtat
14101 aggeactget tttgagegat ceatcteiga gacacgacat atettcctt geaggataac
14161 cgeagettte catacgtitt tticgpigag aalctigeas tatcatoate tegggticaa
14221 taaaggittt gacctiggac agitaacact cggeaaacct ciggatitcg gaacaatate
14281 atiggeacta gegglaccge aggigetigg agggttatoe tictigaate cigagasatg
14341 ttictacegg aatclaggag atccagitac cteaggetta ctecagttaa anacttalct
14401 ccgaatgatt gagatggatg atttattctt accttiaalt gogaagaace ctgggaactg
14461 cactgoceatt gactiigtge taaatoctag cggattanat gicoctgggt cgeaagactt
14321 aacttcattt ctgogecaga tigtacgeag gaccatcace ctaagtgoga aaaacaaact
14581 taitaatacc tiatticatg cgtcagelga cticgaagac gaaatggtit glasatgget
14641 attatcatca actccigtia tgagicgtit tgegpecgat atctittcac geacgeegag
14701 cgggaagega tigeaaalic taggatacct ggaaggaaca cgoacattat tagecictaa
14761 gatcatcaac aataatacag agacaccggt tttggacaga cigaggaaaa taacatigea
14821 aaggtggage ctatggttia gitatctiga toatigtgat aatatectgg cggaggetit
14881 aacccaaata acitgoacag ttgatttage acagaticty agggaatatt catgggctca
14941 tattitagag ggaagaccte Hattggage cacactceca tglatgatig ageaaticaa
15001 agigttttgg ctgaaaccel acgaacaatg tcegeagigt teasatgoeaa ageaaccagg
15061 tgggaaacca Hogtgicag tggoagicaa gaaacatait gitagtgcat ggocgaacge
15121 atcccgaata ageiggacia toggegatgg aateccatac atiggatcaa ggacagaaga
15181 taagatagga caacctgeta ttaaaccaaa atglecttes goagecttaa gagaggecat
15241 tgaatiggeg tcocgtitaa catggptaac tcaaggeagt togaacaglg actigetaat
15301 asaaccattt tiggaageac gagtanatit aagigticaa gaaatacttc aaatgaccoe
15361 ticacatiac tcaggaaata tigticacag glacaacgat caatacagic cteatictit
15421 catggecaat cgtatgagta attcageaac gogatigatt gltictacaa acactitagg
15481 tgagttitca ggaggtggee agicigeacg cgacageaat attattitce agaaigtiat
15541 aasttatgea gitgeactgt togatatian atttagaaac acigaggcia cagatatoca
15601 atataatcgt gotcaccitc atctaactaa gigtigeace cgggaagtac cagetcagia
15661 ttiaacatac acatciacat tggattiaga ttiaacaaga taccgagana acgaattgat
15721 ttatgacagt aatcctctaa aaggaggact caattgeaat aicteaticg ataatccatt
15781 tticcaaggt aaacggeiga acattataga agatgatett aticgactge cicactiate
15841 tggatggeag ctagecaaga ccatcatgea atcaatiat! teagatagoa acaattcatc
15901 tacagacccea attageagty gagaaacaag atcaitcact acecattict taacttatoc
15961 caagatagga ctictgtaca giittgggge ctttgtaagt tatiatettg geaatacaat
16021 teticggact aagaaattaa cacttgacaa titttiatat tacttaacta cteaaatica
16081 taatctacca catcgetcat tgogaatact taagecaaca ttcaaacatg caagegttat
16141 gtcacggita atgagtattg atccieattt tictghitac ataggeggtyg ctgeaggige
16201 cagaggactc tcagatgegg coaggttatt tiigagaacg teeatttcat ctittcttac
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16261 stitgiaaaa gaalggataa Haatogogg sacaatigic cctitatgga tagtatatee
16321 getagapgpt caaaacccaa cacetgigas taattitele tatcagateg tagaactget
16381 ggtgcatgat tcatcaagac aacaggetit taasactace ataagtgatc atgtacatec
16441 tcacgacaat ctigittaca catgtaagag tacageceage aatitetice atgeateatt
16501 ggegtactgp aggagcagac acagaaacag ¢aaccgaaaa tacttggeaa gagacictic
16561 aactggaica agcacaaaca acagigatgg icatatigag agasgtcaag aacaaaccac
16621 cagagateca catgatggea ctgaacggaa tetagicota caaatgagec atgaaataaa
16681 aagaacgaca aticcacaag aaaacacgea ceagggiocg togticcagt cetticiaag
16741 tgacictget tgtgggacag caaatccaas actagatite gatcgatega gacacaatgt
16801 gasatttcap gatcataact cggeatccaa gagggaaggt catcaaataa teteacaceg
16861 tetagiccta ootiictita cattatctea agggacacge casttaacgt catccaatga
16921 gitcacaaace caagacgaga tatcaaagta ctiacggeaa tigagatceg teatigatac
16981 cacagttiat tgtagattta coggtatagt ctogiecatg cattacaaac tigatgaggt
17041 cctiiggpaa atagagagtt icaagtegge glgacgeta geagagggag aaggtgotgy
17101 tgecttacta ttgattcaga aataccaagt taagacctia ttittcaaca cgctagelac
17161 tgagtccagt atagagtcag aaalagiatc aggaatgact actoctagga tgetictace
17221 tgitatgtca aaattceata atgaccaaat igagattait ctiaacaact cageaagoca
17281 aataacagac ataacaasfc ctactiggtt taaagaccas agageaaggec tacctaagea
17341 agtcgaggtt ataaccatgg atgcagagac aacagagaat ataaacagat cgaaatigla
17401 cgaagetgia tataaattga tottacacca tattgatoct agegtaitga aageagiggt
17461 cctiaaagtc titctaagtg atactgaggg tatgtiatgg claaatgata atttagocce
17521 gittittgee actggttatt taattaagee aataacgica agigetagat ctagigagtg
17581 gtatctitgt cigacgaact tettateaac tacacgtaag atgocacace agaaccalct
17641 cagttgtaaa caggtaatac ttacggeatt geaacigeaa aticaacgaa goecatactg
17701 getaagteat tiaactcagt atgetgactg tgagttacat tiaagitata tecgectigg
17761 itttceatoa ttagagaaag tactatacca cagglataac clegtegatt caaaaagagg
17821 teeactagte tctatcacte ageacttage acatcliaga goagagattc gagaattaac
17881 taatgaitat aatcaacage gacaaagicg gactcaaaca talcacttia ttoglacige
17941 aaaaggacga atcacaaaac tagicaatga tiatitasaa tictitctta tigigeaage
18001 attaaaacat aatgggacat ggcaagetga gittaagaaa ttaccagagt tgattagigt
18061 gigcaatagg ttctaccata agagatig caatigigaa gaacgttict tagticaaac
18121 ctiatattta catagaatge aggatictga agtiaagct! atcgasagge tgacagggct
18181 tctgagtita titcoggaty gletclacag pittgatiga attaccgige ataglatoct
18241 gatactigea aaggttggtt attaacatac agatiataaa asactcataa attgeictea
18301 tacatcatat tgaictaatc tcaataaaca actaittaaa taacgaaagg agiccotata
18361 ttatatacia tatttagect cictecctge gtgataatcn asaaaticac aatgeageat
18421 gtgtgacata ttactgecge aatgaattia acgeaacata ataaactelg cactetttat
18481 aattaageti taacgaaagg tetgggotea tatigtialt gatatastas tgitgtatea
18541 ataicctgtc agatggaata gtgtttiget tgataacaca actictiaaa acaaaatiga
18601 tctitaagat taagtittit ataatiatca ttactitaat tigicglitt aaaaacggtg

18661 atagectiaa toltigigta anataagaga ttaggigtaa taaccitaac atttitgict
18721 agtaagctac tatttcatac agaatgataa aaitasaaga aaaggeagga ctgtaaaatc
18781 agaaatacct tctttacaat atageagact agataataat cticgtgita atgataata
18841 agacattgac cacgetcatc agaaggeicg ccagaataaa cgitgeaaaa aggaticcig
18901 gaaaaatggt cgeacacaas gaittagaaa taaatctatt ictictittt tgigtgtcca ( <.£
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1 cggacacaca aaaagaaaga agaatttita ggaictiitg {gigegaata actaigagga

61 agattaataa tittccicic attgaaatit alatcggaat tiaaatigaa atigtiaclg

121 taatcacacc iggtitgtit cagagecaca toacasagatl agagaacaac ctaggictco
181 gaagggagea aggecatcag tgtgotcagt tgaaaatcce tigicaacac claggictia
241 icacatcaca agitceacct cagactetge agggtgatee aacaacctia atagaaacat
301 taitgitaaa ggacageatt agiicacagt caaacaagea agatigagaa ttaacettgg

361 ttitgaacit gaacactiag gggatigaag aticaacaac cclasagelt ggggtaaaac
421 attgpaasta gitaaaagac aaattgeicg gaatcacaas attecgagia tggaticteg

481 tcetoagaaa atotggatgg cgeegagict cactgaatet gacatggatt accacaagat
541 ctigacagcea ggtctgioeg ticaacaggy gatiglicgg caaagagica tcecagtgta
601 tcaagtaaac aatctigaag aaatiigeea actiatcata caggectitg aagoaggigt

661 tgattitcaa gagagigepg acagiticct tcteatgett tgicticate atgegtacea

721 gggagatiac aasctitict tggasagteg cgoagicaag tattiggaag gecacggptl
781 cegttitgas gicaagaage gigatggagt gaagoegectt gaggaatige tgecageagt
841 aictagtgpa aaaaacalta agagaacact tgetgecaly coggaagagg agacaactga
901 agctaatgee ggicagttic ictectitge aagictatic cticcgaaat igglaglagg

961 agaaaaggcet tgectigaga aggiicaaag goaaaticaa glacatgeag ageaaggact
1021 gatacaatat ccaacaget! ggeaatcagt aggacacalg atggtgatit teogttigat
1081 gegaacaaat tttctgatca aattictect aatacaccaa gggatgeaca (ggtigecgg
1141 geatgatgee aacgatgety tgatticasa ttcagtpget caagetoght titcaggett
1201 attgattgic aaaacagtac tigateatat cctacaaaag acagaacgag gagticgtet
1261 ceatcctett goaaggaceg coaaggtaaa aaatgagglg aactecttia aggetgeact
1321 cagetecctg gecaageatg gagagtatge toetticgee cgacititga acctifctgg
1381 agiaaataat ctigageatg gictiticer teaactateg geaatigeac toggagicge
1441 cacagcacac gggagtacee tegeaggagt aaatgtigga gaacagiate aacaacteag
1501 agaggetgec actgaggelg agaageaact ccaacaatal geagagicle gegaactiga
1561 ccateitgga cttgatgatc aggaaaagaa aatictiaty aacticcatc agaaaaagan
1621 cgaaatcage ticcageaaa caaacgetat ggtaacicta agaasagage gectggecaa
1681 gctgacagaa getatcactg cigegtcact goocaaaaca agiggacat! acgatgaiga
1741 tgacgacatt coctifccag gacceateaa tgatgacgac aatceiggee atcaagaiga
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1801 tgatccgact gactcacagg atacgaccat tecegatglg giggtigate copatgatgg
1861 aagetacgge gaataccaga giactcgga asacggeatg astgeaccag atgactiggt
1921 cctattcgat ctagacgagg acgacgagga cactaageea gigectaala gatcgaccaa
1981 ggetggacaa cagaagaaca gicaasagge ccageatala gagggeagac agacacaatc
2041 caggccaatt caaaatgtec caggecctca cagaacaatc caccacgeces gigegecact
2101 cacggacaat gacagaagaa atgaaccete cggetcaace ageccicgea tgetgacace
2161 aattaacgaa gaggcagace cactggacga tgocgacgac gagacgteta geotteegee
2221 ctiggagica gatgatgaag agcaggacag ggacggaact tccaaccgea cacecactgt
2281 cgeeccaceg gotecegtat acagagatea ctctgaaaag asagascice cgeaagacga
2341 geaacaagat caggaccaca clcaagaggc caggaaccag gacaglgaca acacceagic
2401 agaacactct tttgaggaga tgtatcgeea catictaaga teacagggge catttgatge
2461 tgtttigtat tatcatatga tgaaggatpa goctgtaght ticagtacca gigaiggcaa

2521 agagtacacg tatccagact cocttgaaga ggaatatcea ccatggetcs ctgasaasga
2581 ggctatgaat gaagagaata gatitgtiac attggatggt caacaattit attggeegpt
2641 gatgaatcac aagaataaat teatggeaat cetgeaacat catcagtgan tgageatgga
2701 acaatgggat gattcaaccg acasataget aacattaagt agtcaaggaa cgaaaacagg
2761 aagaattitt gatgictaag gtotgaatia ftatcacaat aasagtgatt ctiatittig

2821 aatitaaage tagectiatt attactagee gtitticasa gitcaattty agicttaatlg

2881 caaataggeg itaagecaca gitatageca taatigtaac tcaatattct aactagegat
2941 itatctaaat faaattacat tatgettiia taactiacet actageetge coaacatita

3001 cacgatcgtt ttataatiaa gaaaaaacta atgatgaaga tlaasacctt cateateett

3061 acgicaattg aaltctctag cacicgaage ttattgictt caatgtanaa gasaagelgg
3121 tctaacaaga tgacaactag aacaaagggc aggggecata cigeggecac gacicaaaac
3181 gacagaatge caggecctga getiteggge tggateictg ageagetaat gaccggaaga
3241 attcctgtaa gegacatett ctgtgatatt gagaacaate caggatiatg clacgeatee
3301 caaatgeaac saacgaagec aascoogaag acgegeaaca gleaascooa aacggacecs
3361 atttgeaaic atagittiga ggaggtagta casacatigg citcatigge tactgttptg

3421 caacaacaaa coatcgeatc agaaicaita gaacaacgea tlacgagtet tgagaatggt
3481 ctaaagceag tttatgatat ggcaaaaaca atctectoat tgaacagggt tgtgctgag
3541 atggttgcas aatatgatet {ciggtgatg acaaccggic ggEcaacage aaccgetgeg
3601 geaactgagg ctatiggge cgaacatget caaccaccac ctggaccatc actitatgaa
3661 gaaagtgega tteggeetaa gattgaatet agagatgaga cogtecctca aagigttage
3721 gaggeattca acaatctaaa cagtaccact tcactaactg aggaaaattt tgggaaacct
3781 gacatticgg caaaggatti gagaaacatt atgtatgatc acitgeetgg ttifggaact
3841 getticeace aattagtaca agtgattigt aaattgggaa aagatageaa cteattggac
3001 ateaticatg cigagticea ggocageetg getgaaggag actctectea atgigeccta
3961 aticaaatia caaaaagagt iccaatctic caagatgelg clccacetgt catecacatc
4021 cgeictegag gigacattee cogagettge cagaaaaget tgoegiecagt cocaccateg
4081 cceaagatty ategaggtte gotatotglt tticagettc aagatggtaa aacacitgga
4141 ctcaaaatit gagecaatet cecttcccte cgaaagagge gaataatage agaggctica
4201 actgetgaac talagggtac gitacatiaa tgatacactt gigagtatea goectggata
4261 atataagica alfaaacgac caagataaaa tigitcatat cicgetagea gettaaaata
4321 taaatgtaat aggagetata tctctgacag tattataatc aatigtiatt aagtaaccea

4381 aaccaaaagt gatgaagalt aagasaaace taccteggct gagagagigt ttitteatia
4441 gecttcatet tgtaaacgtt gagoaaaatt gitaaaaata tgaggegget tatatigect
4501 actgetecte ctgaatatat ggaggecata taccetgica ggicaaatic aacaatiget
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4561 agaggtggea acageaatac aggeticetg acaccggagt cagicaatgg ggacactcca
4621 tcgaatceac teaggecaat tgecgatgac accategace atgocagoca Cacaccagge
4681 agtgtgtcat cageattcat cctigaaget atggtgaaip tcataicggg coccanagig
4741 ctaatgaage aaattccaat tiggettoct ctaggtptog cigatcaaaa gacctacage
4801 titgactcaa clacggoege catcatgelt geticataca ctateaccea tticggeaag
4861 geaaccaatc cactigtcag agtcaatogg ctgggtocty gaatcoogga foateccetc
4921 aggctectge gaatiggaas ceaggettic ctecaggagt tegtictice gocagtecaa
4981 ctacceccagt atttcacctt tgatttgaca geacicaaac tgatcacees accactgect
5041 getgeaacat ggacegatga cactecaaca ggatcasatg gggepitgeg tecaggaatt
5101 tcaiticate caaaacticg coccattett ttacccaaca aaaglgggan gaaggggaac
5161 agtgcogate taacatctos ggagaaaatc caageaataa tgacticact ccaggactit
5221 aagatcgitc caatigatce aaccaaaaat atcatgggaa togaagigee agaaactetg
5281 giccacaage tgaccggtaa gaaggtgact tctaaaaaty gacaaccaat catecctgli
5341 cttttgeeaa agtacatigg gtiggacceg gtggotccag gagaccicac catggtaatc
3401 acacaggatt gtgacacgtg teattcicet goaagictic cagetgigat {gagasgtaa
3461 ttgeaataat tgactcagat coagittiat agaatcttct cagggatagt geataacate
5521 taittagtaa tcogiccatt agaggagaca ctittaattg atcaatatac taaaggtget

3381 ttacaccatt gicittitte tctoctaaat gtagaactta acaaaagact cataatatac

5641 tigttittaa aggattgatt gatgaaagat cataactaat aacattacaa ataatcctac

5701 tataatcaat acggtgatic aastgttaat ctticteati geacatactt tigecctta

5761 tccteaaatt gectgeatge tacatctga ggatagocag tgtgactigg attggaaaty
5821 tggagaaaan atcgggacce atttclaggt tgttcacaat ccaagtacag acatigeect
5881 ictaatiaag asaaaatcgg cgatgaagat taageegaca gigagegtaa tettcatoic
5941 icttagatta titgtittce agagtaggeg tegteaggtc ciiticaate gtgiaaccas

6001 aataaactce actagaaggs tatigtggge caacaacaca algggogtia caggaatatt
6061 geagtiacet cgtgategat tcaagaggac atcattottt citigggtaa Hateotitt

6121 ccasagaaca ifticcatee cactiggagt catccacaat ageacattac aggttagtga
6181 tgtcgacaaa clagtiigic gtgacaaact gicaticcaca aatcaattga galcagiigg
6241 actgaatctc gaagggaatg gagipgeaac tgacgtpoca tetgeaacta aaagatgges
6301 cticaggice ggigteceac caaaggiggt caattatgaa gotggigaat ggpotgasaa
6361 ctgetacast ctigaaatca asaaaccige cgggagtpag tgictaccag cagoegecaga
6421 cgggattegg ggotteccee ggtgocggta tgtpcacaaa glatcaggaa cgggaccglg
6481 tgecggagac ftigectice alaaagaggyg tgctitcitc ciglatgate gactigetic
6541 cacagitaic taccgaggaa cgaciticge {gaaggtigte gigeatite tgatactgee
6601 ccaagetaag aaggacttct tcagetcaca cocctigaga gageegetes atgeaacgga
6661 ggaccegict agiggetact atictaccac aattagatat caggetaceg gttitggaac
6721 caatgagaca gagtacttgi tegaggiiga caattigace tacgtccaac {tgaatcaag
6781 aitcacacca cagttictge tocagetgaa tgagacaata tatacaagtg ggaanaggag
6841 caataccacg ggaaaactaa titggaagpt caacccegaa attgatacaa caategggea
6901 gigggectic tggpaaacia aaasaaacct cactagaaaa attcgeagtg aagagtigic
6961 titcacagit gtatcasacy gagocaaaaa catcagiggt cagagicegg cgegaactic
7021 ticcgaccea gggaccaaca caacaactga agaccacaaa atcatggcit capaaaattc
7081 cictgeaalg gitcaagtge acagicaagg aagggaaget geagtgtoge atctaacaac
7141 cettgecaca atetecacga glecccaate cctoeacaace aaaccaggtc ©ggacaacag
7201 cacceataat acaccogtgt ataaactiga catctcigag geaactcaag itgaacaaca
7261 tcaccgeaga acagacaacg acageacage ctecgacact cocteigeca cgaccgeage



Patent Application Publication  Sep. 23, 2021 Sheet 48 of 112 US 2021/0290754 A1

321 cggaccecca asageagaga acaccaacac gageaagage actgacttce tggacceege
381 caccacaaca agiccccaaa accacagega gacegeigge aacaacaaca cteatcacca
7441 agataccgga gaagagaglg coageagogg gaagetagee ttaattacea atactattge
7501 tggagicgea ggactgatea caggegggag aagaacioga agagaageaa tigtcaatge
7561 tcaacccaaa tgeaacceta afttacatta ctggactact caggatpaag gtectgeaat
7621 cggactggee tggataccat atticgggoc ageageogag ggaatttaca tagaggggct
7681 aatgeacaat caagatgett taatctpige gitgagacag ciggecaacg agacgactca
7741 agcicticaa ctgticetga gagecacaac tgagetacge accttticaa tecteaaceg
7801 taaggcaatt gatticttge tgeagegatg gggcggeaca tgcoacattc tgggacegga
7861 ctgetgtate gaaccacalg altggaccaa gaacataaca gacaaaattg atcagattat
7921 tcatgaitit gitgataaaa ccottecgga coagggggac aatgacaatt ggtggacagg
7981 atggagacaa tggatacegg caggtatigy agitacagge gitataatig cagtiatege
8041 tttatictgt atatgcaaat tigictitia gitittotte agatigetic atggaaaage

8101 tcagectcaa atcaatgaaa ceaggattts attatatgea tlactigaat ctaagatiac

8161 ttgacaaatg ataatataat acactggage titasacata gocaatgtga tictaactce

8221 tttaaacica cagttaatca taaacaaggt ttgacatcaa {ctagtiate tetitgagaa

8281 tpataaactt gatgaagalt aagaaaaagg taatcittcg attateitta atcitcatce

8341 ttgatictac aatcatgaca giigtcitia gtgacaaggg asagasgect iitiatiaag

8401 ttgtaataat cagatcigeg aaccggtaga gittagtige aacctaacac acafaaagea
8461 ttggicaraa gtcastagaa atitaaacag tgagtggaga caactitiaa atggaagett
8521 catatgagag aggacgoeca cgagetgoca gacageatic aagggatgga cacgaceace
8581 atgticgage acgatcatca teccagagaga attatcgagg tgagtacegt caatcaagga
8641 gegecicaca agigegegti cotactgiat ticataagaa gagagitgaa coatfascag
8701 ttectecage acctaaagac atatgtecga cottgaaasa aggatitity tptoacagta
8761 gittttgeaa aaaagatcac cagtiggaga gtitasciga tagggaatia ctoctactaa
8821 tcgeecgtaa gacttgigea teagtagaac aacaattaan tataactgea cccaaggact
8881 cgegettage aaatccaacg gotgatgatt tocageaaga ggaaggicea aaaattacet
8941 tgtigacact gatcaagacg geagaacact gggegagaca agacatcaga accatagagg
9001 aticasaatt aagagcattg ttgactetat gigetgigat gacgaggaaa ttetcaaaat
5061 cccagetgag tettitaigt gagacacace taggeepegs gegectigee caagalcagg
9121 cagaaccegt ictegaagta tatcaacgat tacacagiga tasaggaggoe agittigaag
9181 ctgeactatg geaacaalgg gaccgacaat coctaattat gitiatcact geatictiga
9241 atatigetct coagttaceg tgtgaaagtt ctgetgogtt gtttcagget taagaacatt

9301 ggticcicaa tcagataatg aggaagetic aaccaacceg gggacatgct catggtetga
9361 tgagggtace cottaataag getgactaaa acactatata acctictact tgalcacaat
9421 actecgtata cctatcatcea tatatitaat caagacgata tectitaaaa citaticagt

9481 actataatca ctcicgttic aaattastaa gatgagceaig attgeeciaa fatatgaaga

9541 ggtatgatac aaccctaaca gigatcaaag aaaatcataa toteglateg cicgtaatat
9601 aacctgccaa geatacetet tgeacaaagt gattetigic cacaaataat gitftactot

9661 acaggaggta gecaacgatec atcccatcaa aaaataagia tttcatgact tactaatgat
9721 cictianaat attaaganaa actgacggaa cataaatict ttatgetica agetgtggag
9781 gaggtgtitg ptatigecta tigttatatt acaatcaata acaagciigt asaaataitg

9841 tetigttic aagaggtaga tigigaccgg aaatgclaaa ctaatgatga agattaatge
9901 ggagptctga taagaataaa ccitattalt cagattagge cccaagagge aticttcalc
9961 tcctittage aaagtactal ticagggiag tccaaitagt ggeacgictt tagetgtat

10021 atcagicgee cctgagatac gocacaasag tgtotctaag claaattggt cigtacacat
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10081 cccatacatt gattaggeg caataatatc taatigaact tagecpitta aaaitiagts
10141 cataaatcig ggctaacace accaggicaa cicoatigge tgaaaagaag citacciaca
10201 acgaacatca citigagoge cotcacaatt asanaatagy aacgioghic caacaatoga
10261 gegeaaggtt {canggttgs actgagagty totagacaac aanatatiga tactccagac
10321 accaageaag acctgagaaa aaaacatgee tasagetacg ggacgataca atctastaic
10381 goccaaasag gacctggaga sagggetipt cilasgogac ctotgtaact tettagiiag
10441 ccaaactait caggggtgea aggtitattg goctotatt gagitigatg tgacicacaa
10501 aggaatggeo clattgeata gactgaaaac taatgacttl geecctgeat ggteaatgac
10561 aaggaatcic titcelcatt tatticaaaa tocgaatiec acaatigaat cacegetgty
10621 ggeaitgaga gicaiceitg cagoaggeat acaggaccag ctgatigace aglctttgat
10681 tgaaccetta graggagece tiggicigat cictgatige cigetaacaa ceaacactaa
10741 ccatticaac atgegaacac ascgigicas ggaacaattg agectaaaas tgetgtogtt
10801 gaticgaice aataiicica agittattaa caaatiggal goictacalg ioglgaacta
10861 caacggattg tigageagta ttgaaaltgg aactcaaaat catacaatca teataactcg
10921 aactascaig ggitiicige tggageteca agaacecgac aaateggeaa tgaacegeat
10981 gaagectggg coggogaaat tifcoctect toatgagice acactgaaag catttacaca
11041 aggatcctep acacgaatge asagtitgat {cttgaattt aatagctete tigetateta
11101 actaaggtag aatacttcat attgageotaa cicatalalg cigacicaat agitaicitg
11161 acatctetge tticataate agatatatas goataataaa taaatactca tatitcitga
112271 taatttgtt! aaccacagat aaatccicac tgiaageeag cticcaagtt gacaceelta
11281 caassccagg actcagaate cotcaaacas gagaticcaa gacascatea tagaatiget
11341 dattatatg aataagealt Haicaccag asatcetata tactaaatgg (taatigtas
11401 ctgaaccoge aggteacatyg tgtiagetit cacagaitct atatattact aaciciatac
11461 tcgiaatiaa cattagataa gtagatiaag aaaaaagect gaggaagat! aagasaaact
11521 getiattggp toiticogtg tttiagatga agoagttpgaa aticticctc Hgatattaa
115381 atggetacac agcatacoea atacceagac gotaggttat catcaccast tgtatiggac
11641 caatgtgacc tagicactag agetigeggg itataticat catacteect taatcegeaa
11701 ctacgeaact glaaactcoe gaaacataie tacogtitga as {%E? /&m e\g {:’,«E 4 \>

.

VP36

MEASYERGRPRAARQHSRDGHDHHVRARSSSRENYRGEYRQSRS
ASQYRVPTVFHKKRVEPLTYPPAPKDICPTLKK GFLCDSSFCKKDHQLESLTDRE
LLL

LIARKTCGSVEQQLNITAPKDSRLANFTADDFQQEEGPRITLLTLIK TAEHWARQ
DIR
TIEDSKLRALLTLCAVMTREFSKSQLSLLCETHLRREGLGOQDQAEPVLEVYQRLH

SDK

GGSFEAALWQOQWDROSLIMFITAFLNIALQLPCESSAALFQG (@:’é %@} g\‘@‘{@
NC 01608

1 gacacacaaa aacaagagat gatgattitg igtalcatal aaataaagaa gaatattaac

61 attgacatig agactigtca gictgitaat atictigaaa agatggattt acatageltg

121 ttagagtige gtacaaaacc cacigecect catgttcgta alaagaaggt gatatiatit
181 gacacasate atcaggitag tatcigtast cagataatag atgeaatasa cleagggstt
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241 gaictiggag atctictaga agggggtite ctgacgtigt gtotigaaca tlactataat

301 tecgataaag ataaaticaa cacaagioct aicgeaaaat actigogiga tgegggotat
361 gagtttgatyg togicaagaa tgeagatgea accogetitc tggatgigat tectaacgaa

421 ccteattaca gtectitaat ttiggecctt aagacatigg asagtaciga atctcagagg

481 ggeagaatig ggcteittit gieattitge agictitiic tcecgaaact tgtigtcgga

541 gatcgggcta gtatcgaaaa ggcittaaga caagtaacag tacatcaaga acaggggate
6(1 gteacatace ctaatcactg gettactaca ggecatatga aagtaatitt tgggatitig

661 aggictagcet tatctiaaa atttgigtta attcateaag gagiasatit ggtgacaggt

721 catgatgect atgacagtat cattagiaat tcagtaggtc aaactagati ctcaggactt

781 citattgiga aaacagtict tgagticate tigcaaaaaa cigaticagg ggigacacia

841 catcettige tecggaccic caaagtaaaa aatgaagiig ctagiticaa geaggegitg
901 agcaacclag ccogacalgg agaatacgea cogticgeac gggticigaa titatcaggg
961 attaacaacc tegaacatgg actetatect cagetitogg cgatigeget gggtgttgea
1021 acagcacacg geagtacatt ggetggigte aatgitggeg aacagiatea acagetacga
1081 gaggeggeac atgatgegsa astagaacta caaaggegac atgaacatcs ggaaaticaa
1141 getatigeag aggatpgatga ggagaggaag atatiagasc aattccacct toagaaaact
1201 gasatcacac acagtcagac actagecgic cteagecaga aacgagaaaa attagetegt
1261 cttgetgeag aaattganaa caatattgie gaagatcagg gattiaaaca aicacagaat
1321 caggtgicac agtegititt gaatgaccet acaccigige aagtaacggt icaagecagg
1381 cccataaate gaccaactge teigecicee ceagitgaca acaaaatiga geacgaatet
1441 acagaagata geictictic aageagetit gttgatetta atgatecatt tgogetgetg
1501 aatgaggacg aagacacict tgacgacagt gicatgatce cgageacaac alcgagagaa
1561 tttcaagzya ticcageace accaagacas totcaggace (eagcaacag coasggaaay
1621 caggaagatg aatcaacaas iccgattaag aascagitic tgagatatca agaactgeet
1681 coggttcaag aggatgatgs atcggaatac acaaccgact cioaggagag taicgaccaa
1741 ccaggatetg acaatgaaca aggagtigat cttccaccte ctecatigha cgotcaggaa
1801 aasaggcaag alccaataca geaccoagea glaageteic aggaicect! tggeagtatt
1861 ggtpatgtaa atggigatat ctiagaacce ataagateac cticticace atctgetect
1921 caggaagaca caagggeaag agaageciat gaatigtcge cigatttcac asatiatgag
1981 gacaaicage agaattggee acagagaglg gigacaaaga agggtageac toctitat
2041 cectaatgatc tictgeagac aaatecteca gasteactia taacagecet cgtagaggas
2101 taccaaaate ctgtcicage taaggagete caageagatt gegcccgacat gteattigat
2161 gasaggagac atgitgetat gaactigtag tocagataac acageacggt tacctactta
2221 ictactitga tecgaticgt coteagatea cagiaatcas attiattiga atattcaaac

2281 tactttitag gaicciatia cttgitacta tigigtgaga caacaiaage taicaaataa

2341 caatcacggg caagaacegg geatactatg gigatgegag ggeatiatic agigetacaa
2401 attcttitti caattgetat aatgatacas ctacgaacct cecatacait! geegeaatac

2461 tgtaatcaac actgetgtat cictectica agecatctga ittaacitaa faaacatgac
2521 ttgaticaga gagtgtgete aaaatgitat igatigagct ictcaaatgg tgeactatce
2581 tacigtittg cicagectag tatactgtaa catataagig gacictecac ifcteiicic

2641 gagtaticee tataagtgat ttactigata gaatpicaag tccactggtt tggagttice
2701 tiactetaat gattgtaata attaaciglt gectiagaty ataacagata cgagpitaia
2761 taattactca tagtataaag tataaticti gooteighit ctictgiitt cictitoct

2821 tgtaatatge caaltaggaa asactaaasa tcgaagaata tlaaaggtit tcittaatat
2881 tcagasaagg tititiatic tottoitict ttitgcaaac atattgaaatl agtaatitic

2941 acaatgiggg actcatcata {atgeaacaa glcagigagg ggttgatgac tggaasagtt
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3001 cccatagate asgiptttgy tgccaatoce tcagagaagt ftacacaagag aaggaaacca
3061 aaaggeacag ttggactaca atgeageect tgictaalgt canaggepac aagoacigat
3121 gatattgitt gggaccaact gatcgtgaag aaaacactag ctgatctact tataccgata
3181 aataggeaga tatcggacat tcaaageact ctasacgaag taacaacaag agiccatgaa
3241 atigagcgge aattacatga gataacccea gigtiaaaaa tgggaaggac actggaagea
3301 atitccaagg ggatgicaga aatgtiagec aaatacgace accicgtaat ticaactgga
3361 agaaccactg caccagetge tgectitgat gottacttaa atgageatpp tgtcecteoe
3421 ceccaacctg cgatittcaa agatctigge gitgolcaac aagettgtag taaggggace
3481 atggttasaa atgaaacaac agatgeagoc gacaagatgt cgaaagtict tgaacicagt
3541 gaggagacgt tetccaagee aaatetitca getaaggatt tagooctitt gitgtttace
3601 catctacceg geaacaacac tocaticeat atcotageic aagtoctitc aaaaattget
3661 tacaagtcag gaaagitcegg ageattittg gatgeattic accagatict aagtgaagga
3721 gagaatgetc aggeageatt gactegacta ageagaacat tigatgetit colcggagia
3781 gticciceag tgataagagt caaaaacitc caaacagice ctegeccatg tcaaaaaagt
3841 cttcgggetp ttecteecaa cecaacaatt gacasaggat ggptotptet itatteatet
3901 gageaaggte agacacggge cotgaaaate taatteteat igitaacagt tgcaggggea
3961 gtgatcttic cgagtigata casagacact aaacattica aaagceatata igtgggcaaa
4021 acgigactag accaictiaa tagaagtagt aattiatitc tgictiaagt gtpatiitca

4081 cciigaaaga gitaaatggt gatagattaa tootigaagt aactittita tatatiatag

4141 aggaactaat attactaaca aaaggggict acctaacagg tatgactpag tgatcagtat
4201 atittataaa ccaageaatt gacitctcac tttitaagaa tcaactaaca acatagaaaa
4261 catatitaic ctigigtaat ictoggetta gitggaaita acititgttg caaticaaga

4321 cgettatica tagtagatta tatgattiit tataagttia agatatctta aattatacce

4381 acaagagata cigitttaat taagaaaaac tatgaagaac attaagaaga ictitcteic
4441 gtagtgtict ttiactggaa ggagtatcec aaicteaget tgitgaatia atigitactt

4501 aagtcattct ttitaaaatt aattcacaca aggtagiity getitatate tagaacaast

4561 titagtatgg ccagticcag caattacaac acatacatge aatactigaa ccococtoct
4621 tatgetgatc acggtgeaaa coagtigate coggoggate agotatcaaa tcageagggt
4681 ataactccaa attatgiggg tgacitaaac clagatgalc agitcasagg gaatgictge
4741 catgettica ctitagagge aataatigac atatetgegt atastgaace aacagicaaa
4801 ggtgttccag catggetgee tetegggatt atgageaatt tigaatatee titageteat
4861 actgiggetg cgtigeteac aggeagetat acaatcacce aatttactica taatgggcaa
4921 aaattcgtcc gigtaaaicg acteggtaca ggaatcecag cacacceact cagaatgity
4981 cgtgaaggaa atcaagetit {aticagaat atggtgalice ccagaaatit Hecactaat
5041 caaticacct acaalcteac taacttagta ttgagigtec asaagcetice tgalgatger
5101 tggegeecat cecaaggacaa attaatiggg aacaccatge atcocgeagt cleeatacac
5161 ccgaattige cacceattgt tetaccaaca gieaagaage aggetialeg teageataaa
5221 aatcccaaca atggaccact getggeeata tetggeatec ticaccaact gagpgtegag
5281 anagtcccag agaagacaag cctgittagg atticactic cfgecgatat gitctcagta
3341 aaagaaggia igatgaagaa aaggggagaa aaticccegy tggtitattt teaageacct
5401 gagaacticc ctitgaatgg cHicaacaac agacaagtig tactagepta igegaateca
5461 acgeteagtg cogtitgaaa taatgetcaa atgagacagg agtocaictg cataagaage
5521 atggoetaaa tgggtgtcty Haagticte acaagatiag ttigtatiga tticaataat
5581 gctitaacct tacattgetg cittaaatgg ttaattaage tgatcagett geaagatgta
5641 atctctittg ggteateaga ictataatgg gittactaga tlatatasaa gaaatagtaa
5701 tgtittataa acaatictig cttagttita ctitgaitta ctagcatata teatigtgec
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5761 ctteatiget aagtaaacic aactgatgat gataticctt cigaaatagt aagaaaaact

5821 aatgaagaac attaattgce gggtaagagt gatiaagitc tiaastitg accaaagtaa
5881 tgttitgtta gtgastacat tottatattg cttgattaaa aacasgaast taicctaaca

5941 tgaagaccac atgicictit atcagictta teitaatoca agggataaaa acicteccta

6001 tittagagat agclagtaac aatcaaccec aanatgigga tieggtatge tecggaacte
6061 tccagaagac agaagatgic catctgatgg gaticacact gagigggcas aaagttgetg
6121 atteccctit ggaggeaice aagegatgge citicaggac aggigtacet cccaagaatg
6181 ttgagiatac agaaggeeag gaagocaasa catgetacaa tataagigta acggateoct
6241 ctggaaaatc ctigeigitg gatcctocta ceaacatecg tgactatcet aaatgeaaaa
6301 ctatccatea taticaaggt caaaaccctc atgogeaagg gatcgeccte catitgigeg
6361 gageattitt cetgtatgat cgeattgect ceacaacaat gtaccgagge agagicitca
6421 ctgaagggaa catagcagot atgattgica ataagacagt goacaaaatg attitcicga
6481 ggcaaggaca ggggtacegt cacatgaate tgactictac taataaatat tggacaagia
6541 acaatggaac acazacgaat gacactggat gettcgetpce totteaagaa tacaactcea
6601 cgaagaaica aacatgtget cogiceaaaa tacectcace acigeoraca gooogiceag
6661 agaicasacc cacaageace cocaactgalg CCaccacact Caacaccaca gacceaaaca
6721 atgatgatga ggacctcata acatceggtt cagggticegy agaacaggaa coeotalacaa
6781 cticagatge ggicactaag caagggetit catcaacaat gecacecact cecicaccac
6841 aaccaageac gecacageaa gaaggaaaca acacagacca ttcccaaggt actgtgactg
6901 aacccaacaa aaccaacaca acggeacaac cgiccatgee cecocacaae accactgeas
6961 totctactaa caacaccicee aagaacaact tcageacect cictgiatea ctacasaaca
7021 ccaccaatta cgacacacag ageacagoca ctgaaaatga acaaaccagt geocecicga
7081 aaacaaccet goctocasca ggaaatotta cocacageass gageactaac aacacgasag
7141 gecocaccac agcggeacca aatatgacaa atgggealttt aaccagicce fecoccacce
7281 ccaacocgac cacacaacat chigtatatt fcagaaagaa acgaagtatc cictggagg
7261 aaggcgacat gittectitt ctggacgppt taataaatge tecaaltgat titgatecag

7321 ttceaaatac aragacgatc ttigatgaat clictagtic tggtgeticg golgaggaag
7381 atcaacatge cteccecaat atcagittaa ctitatecta tttfectaat atasatgaas

7441 acactgecta ctetggagaa aatgagaacg atigigatge agagittaaga atttggageg
7501 ttcaggagga tgacctggoa goagggctea gitggatace gititttgee colggaatcg
7561 aaggactita tactgcetgpt tiaattanaa accaaaacaa tiggtcige aggtigagpe
7621 gtetagecaa icaaactgec aaatocttgg aactottatt aagagtcaca accgaggaaa
7681 ggacatitic cttaattaat agacatgeea tgacttict actcacaagg tggggaggaa
7741 catgeaaagt gotiggacct gattgitgea tiggaataga agactigice aggaatatit
7801 cggaacaaat gaccaaatc aasaaagatg ascasaaaga ggggactget igggetotag
7861 giggtaaatg gigpacatce gactggpgte teltactaa citggpeatt Hectactat
7921 watceatage tgictigatt goictateot glatitgtog tatctttace aaatatateg

7981 gptaatatia agtgigtatt gattasaget taggacaat tgctactgag ceeticttet

8041 aatctactga aatcasctig ggagatittt angaageliga taatitaatg tgaatcagta

8101 gtitacgtat tgttgatigt tatgptitpa tattcaatlg ttatcatagt caagagtaac

8161 cititctatt tgatgeatia atgtittaaa ctaccictia ageittigtg gatgetitea

8221 alatgigept agagptiaat tHaaagagat tettgtipe acaghittit glattacita

8281 citgggcitg aagacatagt taagactgge cgaaaatget ctecagicaa ciceaticee
8341 cecteagaaga gacgigeogt tcaaagagtc tigatitata actaaccat! giaagaatia
8401 atttactett toogtiatac tatctacat taaticotty aatgtccage atcattaacg

8461 acttgictia aticaatcit {tggatgcaa accataagga asaatgagec actiteectc
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8521 tacictgaac taaggaaat! ictotiatea goctaaaate tgateogtia ggteatggge
8581 ccticataat ctgtttgage atgaatgite atcaaatgac caaataatag tgeatitgta
8641 tagaticaat tatccttiat taagaaaaag atagacagaa cacasagaat {gataasats
8701 ttacttigat caatitigog aggaattata aaaatctiga gggacaaatt stiglaacgt
&761 agagtcgaag aacattaagt gitcttigtt agaatiatic atccaagtiy tttgagtat
8821 actcgetica atacaacttc ccttcatatt tgaticaaga tttaaaatge ascaaccecg
888&1 tggaapgagt cgaactcgea accaccaaac cgeateaict atatatcatg aaacteagtt
8941 gecciccaaa ceteactaca ceaatcatea tecacgigea agategaiga gotcgaceeyg
9001 cagtagtgea gaaageagtc ccaccaatea tatteceegt getegaccac coccaacatt
9061 caacttatcg aaacceecte ctectecaaa agacatgtgt aggaacatga asattggait
9121 geegtgeact gatcocactt glaatagaga teatgaccit gataatetas caaategiga
0181 actittgeta tigatggece gasaaatget coccaataca gacaggactt ttagaagict
9241 geaggattgt gggtcacegt clettictaa agggcictca aaagalaaac aggageaaac
9301 gaaagatgtg Hgacctigg asaatctagg acacatictg asctaccter acagaicaga
9361 tattgggaan ttgpatgaga cateactecg tgcageatta agitigacgt gegeiggaat
94271 tegaaagacg salagatect igatcaacac calgacegas tlacacatia accalgaaaa
9481 iciccogeas gaccaaaacg gightatcaa acagacatat acaggiatic acctigacaa
9541 aggagpicas tticgaageeg cotintggea agotiggeat aagagatcga tatcitiatt
9601 cgtacaagea geittatatg taatgaacaa talcoctigt gaatcatcaa coagigigea
9661 agocteatac gatcattita ticticcica aagicaaagt aaaggacaat gatlatight
9721 tgaaagtiga caatcaaalc actttcagt! titagttica actcttattg cgagactiga
9781 acacaatict actaactica ataagigace ccaaattcaa gtitactgaa gactacgacg
9841 ataatsatca ccaatfcatt gtagatiact cgatiaaaat attcitaage taictiaaac

09901 tigatgatge agolctgitt cacoitictg ttgatifcas tgitacaget atatclaagt

9961 gictaattaa caactigtac ciclaaggaa aatcaigaag aacatiaaga asaaggaigl
10021 tettattitt caactaaact tgoatatoct tigtigatac coltgagaga caactitiga
10081 cactagatca cggatcaage atatticatt casacaccee aaattiicaa teatacacat
10141 aataaccatt tiagtagegt tacctttcaa tacaatctag glgatigigs agagactice
10201 aaacatggea gaattatcaa cgegtiacaa ctigectgea aatgttacgg aaaaaageat
10261 aaaictigac citaatteca cageacgatg gataaasgaa cocaglighig gggociggac
10321 agtgaagtge graaactitg ttttccacat accaaatact gggatppcat tgtigeaica
10381 titasagict aacticgtig ticcagagtg geaacaaaca aggaatetat totcccacct
10441 citisaaaac ccaaagicaa caatiataga accgitcity getitgagga tctigetigg
10501 agttgettig aaggatcaag aatiacagea atcatfaatt ceiggatita gatctatigt
10561 tcatatgett toagaatggt tpotectaga gataacgtcg geastecata tageoocaa
10621 ictgitgppa atctattiga colcagacat gtitaagati ctgalggcag gigtgaaaaa
10681 ittcttiaat aagatgttca ctetteatgt tglaaatgac cacggaaaac ccageagiat
10741 igaaataaag ttaaciggac aacagaicat tatcactegt gitaataigg ggtifctagt
10801 goaagtcagp aggattgala ttgaaccttg tigiggtgag acagtectet cagaateagt
10861 igttittppp clagtppcte agocagitct aagagaacac agicaaatgg agaaggeeca
10921 accectegat cigacacaat acatgaacag caaaaitget atataagigg citaaatiag
109R1 catggatait catagtitaa ccacataata atgitggage cacagtacat tatagtiaat
11041 tatcetgiat aacaaagaal atacctacee igatitatat ttactggtat aaaatagigg
11101 tatcatoetta tiaaatagit gicatataac aggetgticoe tataatciga tigigagatt
11161 ataaactigt agaattaccg tggatcacaa cigtigeata teticcanaa tatatetitt
11221 geaagegatg tgtgettgaa tacgtcgata taatacatac {aataacgat tgattaagaa
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11281 aaaccaaiga tggatattaa atatccatca ageaggtptc geagaatace aggggtitea
11341 tatgetgoca tatitactaa atcttacata ggattatate atictolicg atacacgtta
11401 tatcittage aaagtaatga aaatagecit gicatgttag acgocagtta fecatottaa
11461 gtgaatcctt teticaatat geagoateea actcaatate ctgatgeaag gitgtectee
11521 cctataatee tagaccagtg tgactiatia gocagaagtt tagggtigta tagteattat
11581 teacataate cgaaattgeg taattgtagg attceacate atatitaceg titaaggaat
11641 tcgacageat tasaaacatt teticagaac tgitcaatac icacegtecs titteatica
F1701 atctgggate atatittaac ticcattcaa tatgatgeaa tiaatcatgt tgatgatitt
11761 asatacciat tgeecteiga gotagtcaag tatgeaaatt gggacaacga gitcttgaag
11821 geatatctia ataagatett aggacttgac catgittitc cagetictge aaggtcacaa
11881 tgggaggatt ittctectaa ggaaaateet tattatiggg ggatpetgtt actegtgeat
11941 waictcaac tigecaggag gataaaagga casagagget catiaagaag taactggaag
12001 tttataggaa cagatitaga getgttigga atagcagait ttattattit taaagticea
12061 gtaaaaacaa taaiccgaaa tgotgtaage ttacaagett caaaaccagg gitaagagta
12121 tggtaccgig accaaaactt gaccocttat ctatgegatg atgagittat {gtaagegtc
12181 gctagttatg aatgitiiat catgattaaa gacgictica ttgagaggta taacacgtgg
12241 gaaataigtg coegegeoty gotegaagac agtgatggag ctgattatet cectetigat
12301 gtgttaggtg agitatacaa ccagggagat caaattattg ccatgtactt ggaagacggt
12361 ticaaatiga tcaaacactt ggaacecttg tgtgtcaget gtatacaaac acatggeatce
12421 titacaccag gaaaatactg gticcaatca cagaggatig agicatatia tgaggagcetc
12481 tgtagictca attggaaalt taaaattica gecaataaag clgagigige tcaaaacttt
12541 attasaacta taaticaggg gaaattgact ccteaacaal actgtgaati attotctcta
12601 caaaagcatt ggggteacee cgtittatac attgatgttp cactagataa ggitasaaaa
12661 catgegeaat ctgiaaaaat citsaaacet aaagicatgt itgaaacttt tigigttitc
12721 aaattiatag tagcaaagaa tcattatcat ictcaaggat catggiataa aaccacaalg
12781 gatitgeatt taactccata tcttagacaa catatigigt caaattcatt tecgtcacaa
12841 geegaaattt atcageatet tiggpagtge tatiteglgg ageatgaacce tetittctca
12901 actaaaataa taagtgattt aagtatttit atanaagaca gggetactge tgtgaaccag
12961 gagtgtiggg acagtgtitt cgatagaagt gtattagget ataaccetoe (gitagatit
13021 cagtcaaaga gagtgecaga geaatititg ggccaageag actittectt gaatcaaata
13081 tiggatittg ctgaasagtt agaatatitg gotoctict ataggaaitt ticcticica
13141 ttaaaagaaa aagagtigaa tataggaaga actitiggga aattaccata tegtgtcaga
13201 aatgiccaaa cactcgeaga agecttgeta geagatggac tageaaaage attcectage
13261 aacatgatgg tigttaciga gagggaacag aaagaagceat tattgeatca ggolictigg
13321 caccacaatt cagcaageat aggggaaaac golatagtaa gggetgeaag tttgitact
13381 gatcitgaga aatacaacct tgecticega tatgaatita cacgacatti catagactac
13441 tgtaatcgat gitatpgtgl gaagaatiia ttogatigga tgcactttit aataccacia
13301 tgtiatatge atgicagiga ttittatage ceaccacatt gogtaacaga agataaccga
13561 aataacccac cggatigige taatgetiat cattateact taggggetat agaggpactt
13621 caacagaaat tgiggacaty tatatoatgt goccagatea cocitgtaga gitanaaact
13681 aaattaaaat taaaatccag tgitatgggt gataatcaat gtataacaac ictaagictt
13741 tticcaatty atgotoocga cgattatcaa gagaacgaag cigaaitaaa tgoggceacga
13801 gttgctgteg aattagetat tactacgggt tatgatgeta tatittigaa gectgaagaa
13861 acattigtce attcagggtt cattiatitt ggtasaaage aataccicaa cggigticas
13921 ctgeeacaat catigaaaac aatggeaaga tgtggaccot tatclgacte tatititgat
13981 gatettcaag gttecotgge cagtatiget acatcetity agagaggaac aagtgagaca
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14041 cggeacatit ttecgagicg ttggataget teatttcalt caatgtiage aataaattta
14101 tasatcaga alcacctigg gtitceccta ggeticagia itgataitic tigtitcasa
14161 aagectetta cottitcgga aaaattaatt goictiataa cgecccaagt tctaggageg
14221 ttatcattit tgaaiccgga gaaatightc taccggaaca taagtgatce getcactteg
14281 ggictatttc aacttaagaa tgeatiagaa ttictigaaa aggaagaatt attctatate
14341 tigattgeta aaaaacctgg ttageagat geeteagait togteatgaa tecatiagge
14401 ttaasatgtac caggatcaag ggaastasta acgticctta gacaaacagt tegtgaaaat
14461 atcacgatca cgicacaaaa tagaataata aaticccttt ticacalagg ttotgatita
14321 gaggaccaaa gggigtptga gtggetitta teatcaaace cegtaatgag tegatitget
14381 getgacatet tiicaagaac goctagigea asacggetic aggtoitagg ciatciggaa
14641 ggaacaagaa cattactage tiotoggaca ataagitiaa clacagaagg gacaatgitg
14701 atgaaattaa gggaatiaac aagaaaccga tggaaaaget ggtitictia tattgatgea
14761 ttggacgatg atttatctga ghecttagaa aaaticacat glactgttga tatagctaat
14821 tictigagge catatteatg getcgacgtc ttasaaggga aaaggctaat tgglgecaca
14881 tigeeatgtt tactagagea atttaagpta aagiggatia atttgictga ggatitaagy
14941 gaacaattia atatgtcttc agaatcagaa tcaactataa attiatigec gtatgacige
15001 aaggaactge gacttggaag aagcaatgac acagagitea actatgicag tigtgcicte
15061 gaccgpaaag ttgiccagaa acatccctet gitaategte tggottggac aataggaaat
15121 cgageaccgt atataggate acggacagaa gacaagateg gitatectec ctiaagagta
15181 aatigtceat cageggeact taaagaagec attgagatgg ttictagati gtigtgpote
15241 actcaaggea ctgeagaccg agaaaaaltg ctiaticete teetcaatic gagggtaaat
15301 ctggactatc agacagtget taacttitta cotacacact actcaggeaa catagticat
15361 agatataatg accaatatgg acaacatice ttiatggcaa acaggatgag tastacatct
13421 acacgtgcaa tiataicaac taacacactg ggeaaatalg ctgggepgee teaagetget
15481 gtigatagta atataatcti ccanaatact atcaatitag gagiggeagt titagatait
15541 geattateic ttgetaaatt gtegicagea teaaatgtes ctfcogitt gatgttaaat
15601 aagtgeigea cgeggeatgt gocatetgaa tacctattit tgataaacc titagatgtg
15661 gatttgaaca agtatatgga caatgagita gtitatgaca atgaccetct tigeagigge
15721 attaaaggga gattaggeag agtatecoga icaacactct cgtigagtit gaatgicagt
15731 gacattggtt citatgactt tccaactatt gotgeatgpa cactaggaga aactatagic
15841 ggaageattt titctgatgs giottcteaa agtacagate caataagiic aggtigeacs
15901 aaaacittcg tcacacatit cottgtgtat coagtigaga gtatttitta tgcattoggg
15961 getaacitaa tagtagasag ttiaagicta agiaggatca aatcaattaa gaaceictea
16021 gatitgacat tcettataic afccacaate aggaatttat cacatagate acticggatt
16081 cticaatcia ccttccgaca {gaattggia cteaccegac tageceacca catacegtta
16141 atitcittaa tgttaggeee tictgeagga gagaaaaght catcagatge tgttegpcta
16201 tiictiacag caagtiacca gaatifcate aacaactica gtigttigat gaaaaaggge
16261 cagicatcac taccggitty gotitacttt octagtgaag ggeaacaatt aaaacctata
16321 ttaaaaatct tacagagalt atcagacitp ttatcacclg acaaagtica aaagcaicaa
16381 atcttagetg acaccighty tocaattgac agetittggg totatccaag caagiccaca
16441 aggactaacc actattatge aagecitast taltggagag acasageiaa taaggtcaag
16501 aatactcolt tticgeattt gataaattgt teatticttg aacttictic acacaccagt
16561 tcggictett ctaatcaaca agtgaccaat icgaaatata ttgticatce agagaatate
16621 cctgaaataa atgeaagaac caaattaata gattatggat caacagetet acaggggatg
16681 gatatcaaga tgeeactcte ggageaaaat otggltggaa attgicgace atcaaaggge
16741 attagattca aggacaatcc aaaaacaaca aaacatgace agggatitgt ggogasggac
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16801 tcttcaccge gaccaatgic cectgaagac aacalgeaga cicetgeata catacatagt
16861 tocececcat atcaaaccet tacaaaatea ccagatgiac atgaggactt tgatgecteg
16921 aaggtaatct taaaltctga aataaatasc cttaacctta cggatigtac gottaataca
16981 aagtcattga caactcctac cgggacagaa atettaggta taagteegtt cagatectet
17041 agatatical caacticcag ggaacggtet cgactatcta gagaacaage ticatatitg
17101 tatgttgatt geagtaatat fccetetate tetefagace cgggtitica gaatatgict
17161 gatcagaatc aagticaaat gttaatcaat acctacaaac gigatitaca tgottgtitt
17221 gatageaatc aatictgicg gittacaggg gtagicicat caatgeatta caagcetitat
17281 gatctettge clecaggtga altgagaasag geaatitgel tggocgaagg agaaggaagt
17341 ggtgctoggt tactitigaa gtggasgang acggattati tattiticaa cactitgget
17401 acggaticac agcaagaage agagalitia agtggceggg taataccgag aatgitatat
17461 aacatagata ggitaaalge titgetigaa teaagaagat taatattgaa caacctaact
17521 atccaaaita cagatattac aagtccacta tggetagatt cigtaataca atacttacct
17581 gaagatageg acatictiac aalggacgea gagaceacta aagatgasac aagggaacag
17641 cittataaga ctattgigaa tattiggaca cglacitcic ctaataticc aaaaattage
17701 atcatcaagg tatttttatt agactatgaa gggactitst tettaatgag gaatgecait
17761 cagtattatg ggeaggtica actcaagaaa coatataget caaatgcaaa anacicagaa
17821 iggtacttgt gitgeggtan acgaagaat! caacgactea aaattgatit cteagaccag
17881 glaggastif itctgattty tasageaatyg togogecaaa gacaageaat tecttactgg
17941 ttaasaacata tagaaaagaa ttatoctget toattacata agittttoct aactitgget
18001 tteccitett tagagtcate titctgecat cgttatacta ticcattcag tgaaggaaag
18061 getctittic ataaggtcca atcitatgit cgicaaggca aacaacaitt acatictott
18121 atgitggatt atgaaaacaa ttcaccicta ctagactiga gaaatcactt tattigetea
18181 tigaggggaa agataactaa gtattacaat gatatattaa agtiaaatet agtiatcaag
15241 geagtagaga aaggtaaaaa tiggtcacaa ctigtigaga cocticctaa tatgoatica
18301 gtetgeatag tacacgtgga teatgagtge tiiggatpte agaaacggtt actacicaaa
18361 tiggatttia ttagaaacac asagatcges gaacaaaaat tacttaatag agtaateggg
18421 tatattitat tetttcogtt cgptotgtit saatcigaat cattaacage ataacittaa

184&1 caaagagaac ticatitaat tcacgaaaat aatciatita aaaatgagge ttacatitic
183541 tagagtattg tatgagaaat aataaastaa acaagaagaa gaasaaacta tlagacaget
18601 tgetttacac aagataatct tatatcgtct caaaccgiac acaagtagge asatcacgeg
18661 cacaaattaa ctigigattg aacgitcgpt cacaccagig glaactttic aatgtiagti
18721 actcaaatat tattgcicat aattggtatt gatatigeta cattggptga gtecttgage
18781 ittatcctta atataatgts agaaattagg gaaatactga gatataciag itgaatigag
18841 ttatgacata ccatatatea tanatataaa agaacgatct gotgtaatct ataageatct
18901 ctittacata cattgggeaa agaactaggt tatcgitgag attaaaaaga ctacgitacg
18961 ttitcictga tgacaagiga caaaatitcg tagitaaatt tetagaatgt caatgtpaat
19021 gtasattaag asaaaccaat atataaaatt aaaaaattaa aaaactitga tataggtaac

19081 acaaaacat cttcatitt ttigtgtgic ca /1 %ED N ({
VP30
MQOQPRGRSRTRNHGTASSIYHETQLPSKPHY TNHHPRARSMSST

RSSAESSPTNHIPRARPPPTFNLSKPPPPPKDMCRNMKIGLPCTDPTCNRDHDLDN
LT
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NRELLLLMARKMLPNTDKTFRSLOQDCGSPSLSKGLSKDKQEQTKDVLTLENLGH
ILNY
LHRSDIGKLDETSLRAALSLTCAGIRKTNRSLINTMTELHINHENLPOQDONGVIKG
TY
TGIHLDKGGQFEAALWQGWDKRSISLFVQAALYVMNNIPCESSTRV(JASYDHFI

LPQ_S . »
QskGQ GRETONAL)
DB447652

1 agacacacaa aaacaagaga tgatgattit giglatcata taaataaaga agaatatiaa

61 cattgacatt aagactagtc atttigitaa tatictitaa aagatggatt tacatagtti

121 gctagaatta ggtacaaaac ccacageccc tcatgticgt aataagaagg tgatatight

181 tgatacaaac catcaggita gtatcigtaa ccagataata gatgeaataa actcagggat
24} cgatttagga gaictittgg aaggcggcit gitgacaita tgigttgaac attattacaa

301 ttetgacaaa gataaattca atacaagtce tattgeaaaa tatctgegeg acgogggcta
361 tgagitigat gteatcaaga atectgatge aactegettt ctagaggtta tteccaatga

421 acctcatiac ageccttiga ttitggeict caaaacciia gaaageactg aatcicaaag

481 ggggaggatt gppetcitte {gieattite cagtetittt ciccegaaac togttgicgs

341 agaccgaget agealcgaaa aggeoctgag acaagtaaca gtgeatcagg aacaagggat
601 tglaacatac cocaateatt ggotcactac aggtcacalg aaaglaatct tigggatitt

661 aagatctage ticatitiaa agitigictt aatceaicag ggagtaaact tggtgacagg

721 iecatgatgee tatgacagta tcatcagiaa ttcagtagea caaactagat icicagggct

781 ictiatigtyg ansacagtic tagagtteat cefacaaaaa acigaticag gggiggcatt

841 gcatccactt gigeggacct caaaagtaaa aaatgaagtt geaagetica aacaggeatt
901 gagtaactta getogicatg gagagtacge accatitges cgggttitga atttatcagg

961 gatcaataac ctigageatg gectotatee teagetttea geaattgeac tgggogitpe
1021 aacagcacat ggcagiacat tggciggtgt taacgitgge gaacaatace aacaactgeg
1081 agaagcagea catgatgeag aagtaaaalt acaaaggega calgaacace aggaaattca
1141 ggecategee gaggatgacg aagagagaaa aatattagaa cagticealc tecagaagac
1201 tgagatiaca cacagtcaga cattggoogt colcagecag anacgagaga aactageteg
1261 tettgetgea gaaattgaaa acaacatige agaggatcag gogticaaac aatcgeagaa
1321 tcaggtgica caatctitel taaatgalce cacaccetgta gaagtgacag tecaagecag
1381 gtctataaat cgaccaacag cecigeccee cocagtegac aacasaattg ageatgaaac
1441 tgaagaggac agetectcat caagtagtit tgtigactig aatgatecat tigeaciget
1501 asacgaagac gaggatacic ttgaaaatag {gicatggee coaageacta ctiigagaga
1561 acccaaagaa gtttcegaac cactaaggea aactcaggac ctigatatia gecasaagaa
1621 acagggaaal gastcaacag atccagcaag aaaacaatic tigegatate aagaattace
1681 tectgttcaa gaagacgats aatcagaata cacaactgat icicaggaaa gtgacgatca
1741 accaggatct gataatgaac aaggegtiga tetcccacea cetecattat atgetcagga
1801 asagagacag galcecatac ageatccaga cgligageice caagatcect ttggoagtat
1861 tgpagateta gatggtgata titiggaace tataagatcg coltcttcac cgietgelce
1921 teaggaggac acaaggatgg gagaagecta igaattaica cotgaittia caagetatga
1981 ggataatcag cagaattgge cacagagagt ggtaacaaag aaaggeagga coticottta
2041 tectaatgac ctittacaga cgagtoctec agagicatia ataacagecc ttgitgaaga
2101 gtaccaaaac coigictcag caaaagaget tcaageggat tggoctgaca igicattiga
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2161 tgagaggagg catgitgeta tgaacitata atttegacaa cacageacga ctacteaitt
2221 atttacttca atatatita cotcegaaac ataatagica aattiatita aatatctaga

2281 ccactticaa atacctiget atatateact gitatgtgag atggigcaaa coitagaatg
2341 ataaccaaag gtaggaactg gatatgac agtacctega aggtgttatt caatggtita
2401 gatcicicet claatigela cgagaataca actacaaace tetitacctt ggtiacaata
2461 ctglaataga tatgatigta titctttctt aaatcatetg aticaactig atagatataa

2321 ctigaticag agaacatttt gggaacgics taactaaat tetotaaatg atgtactgta
2581 ttactgiitc accegactaa ttatatagia geatattaat ggatccttia coteteotoe

2641 tatgetctte tlataagtea cteaaccggt gaaacgecga gtitgtigee ttagagiitt
2701 ceigititac tgaatgiagt aattaalgat tgactigagt gttpatggaa tcaagatagt
2761 gegaigatic atattataag gtacaatiic cattectgit tigecaatgt atctictice

2821 ttatcacalg ccaaitaaga aagacaaaga gicgaagaat attaaagati cicittaata
2881 ttcaaaaaca gitcttaatt cittcottt cotitattaa tatastatat cgataaatct

2941 tacaatgtgg gactcgteat acatgeaaca agigagtgag goactgatga ciggaaaagt
3001 tccaatagat caagigtteg goactaatce cttagaaaag tatataaga gaagaaagee
3061 gaaagggaca gigggatiac aatgtagtec ttgettaata teaaaateaa caagtaciga
3121 cgacaitgtt tgggatcage taatcgtaaa gaaaacatty gelgactige ttatacciat
3181 aaataggcaa atgicggaca ticaaageac cotaagegaa atgacaacaa aagiccatga
3241 gatcgagegt caactacatg atatcaccee agttgiaaaa atgggaaaaa cgoelagasge
3301 aatltccaaa ggaatgteag agatgctage taagtacgat catcicgiga tttcaactgg
3361 aagaaccacc geaccagetg cigectttga tgetiactta aacgageatg gagtecccee
3421 cectecagect geaateitea aagatcitge agtigeccaa caagectaca gicaaaagac
3481 tatggicaaa aaccaaacaa cagatgeage tpacaaaaty tcaaaggtic tggaactcag
3541 tgaagaaaca ttitccaage caaaccitc agetaaggat tigpgcictat tattatitac
3601 tcatctecct ggoaacaaca ctecaticea catactegee caagicettt caaaaatige
3661 ttacasatea ggaaagictg gageattclt ggatgeatic catcagatt! taagegaagg
3721 ggagaatget caggetgeat taactegatt aageagaaca ticgatgett tecttggage
3781 agttccicen giaataaaag ttaaaaacit teaaacggtc ceecgecctt gicaaaaaag
3841 ccteegaget ghiccoceaa atocaacaat tgacaaggea tgggtetgty totaticate
3901 tgaacagggl gaaaccoggg clettaaaat ctaateotiy cgaticattc itgaacaaag
3961 aatgaictit ctaggttaat aaaaaaccac taaacatitc aagagtitgt ggatgatita
4021 ageatatitg gotaaattia atcagggiag tagtitaaat {igitttaag cgigatitic

4081 attaagagag ggtiaatiag Hatagatig atcittagtg tactceatat geataatata
4141 gagaaattaa tattactaac asaaagggit ttttaaacgg atiigattaa tagatcagia
4201 tatcicaaaa gocaaataat {gactictta clotttggpa atttactaac aatataggaa
4261 agatatttat {cttacgtas tectiggece aacggaaact aacctecatg gicattcaat
4321 atgettgete atgatatatt cagagattet ttataagltc aaaacgtigt aaattatact

4381 tgeataaaat actgttttaa ttaaganaaa clatgaagaa catiaagtgg atttitcett
4441 cttagtgtic tttfacaaag caaggtttit aaattcaagt agatcaagtc tactetiget
4501 gaacttacit ctitaaaaat {aattiacac tasacaatic gittitptlg acggascaaa
4361 ttcagatatg gecagticea goaatiataa tacgtatatg caatacctga accctcoece
4621 ttatgetgat catggtgeaa atcagitaat cccageagat cagetatoaa atcaacalgg
4681 tataactccg aattatgtgg gegatttgaa tetagatgat cagittaaag ggastgtity
4741 tcacgectic acttiggaag caataattga {atatctget tataatgage ggacggicaa
4801 aggagtcecea gogiggetge cicttgggat catgageaat ttgaatace cittageeca
4861 cactgitget geattgetta cagggageta cacgattace caattcacge acaatgggea
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4921 aaaatttgit cgigtiaate gactigggac aggaatecea geacatccac {cagaatget
4981 gcgggaagea aaccaagett tigiccaaaa catggtgatt cocaggaact tttctacaaa
5041 tcagtttacg tacaatctia claatetagt attgagegtg caaaagetic clgatgatge
5101 ttggegeecg tecanagaca aattastogg asacaccatg caccctgegg titcigtaca
5161 cccaaacctg cogeotattg foctaccaac agitaaasaa caagectate gicageatas
5221 gaaicctaac aatggaccac tgetggecal atetggeale cticaicaac tgaggetiga
5281 asaaagtcces gagaagacga getiaticag gattteactt cotgecgaca tgtteteagt
5341 aasagagggc atgatgaaga aaagaggaga aggtictecg glagitiatl iccaagegee
5401 tgagaatitt colttgaatg geticaacaa coggeaagtt gigoiageat atgetaacee
5461 gacactcagt gotgtttaat aagataatig ggiaagacas iggeoctict gtacasaggg
5521 tcigaticag atagatattt gicagattca tgeaggatea ttitaagity atttiaatag

§581 tgettiaacc cticactget accctaaagg attgattgag cigatiaace tataatgtat
5641 aactictiit aaaccgeiaa alcaatcata agittgicag atcatatagg atgaatgita
5701 atacgigata aatggticct atfcagttit actttaacct catagtaaat cttataagac

5761 tactoatctt caagitgaic aaticaaaga iaatttccct {ctaanataa taagaaaaac
5821 taatgaagaa cattaatige taggtaaagg caatiaagtt ctitgaactt tgcaaaagta
5881 aggittcact agigagtaaa ttectgtatt ageagatiaa aaccaaggaa geacceegac
5941 atgaagacca tatacttict gattagicte attttaatcc asaglataaa aactotcect

6001 gttttagaaa ttgctagtas cagecaacct caagatgtag attcagtgtg clceggaace
6061 ctecoaaaaga cagaagatgt tcalctgaty ggatitacac tgagtgggca aasagligoet
6121 gattcecctt tggaageatc taaacgatgg gotticagga caggtgtitec icecaagaac
6181 gitgagtata cgpaaggaga agaageceaaa acatgtiaca atataagigt aacagacect
6241 tctggaaaat cctigetget ggatectoee agtaatatee gegattacee taaatgtaaa
6301 actgtteate ataticaagg teaaaaccect catgeacagg ggattgecct ceatttgigg
6361 ggggcalitt toltgiatga tegegttgec tetacaacaa tglacegagg caaggtotte
6421 actgaaggaa atalagcage tatgatight aataagacag ticacagaat gatttittet
6481 aggeaagpac asggtiateg feacatgaac ttgaccicea ceaataaata Higgacaage
6541 agcaatgaaa cgoggagaaa tgatacggea tgtitiggea tectecaaga atacaactee
6601 acaaacaatc aaacatgete toealctett aaacctccat coctgeccac agiaaciceg
6661 agcaticact ctacaaatac tcaaattaat actgelaaat ciggaactat gaacccaagt
6721 agegacgatg aggaccttat gatticegge {caggatelg gagaacaggg geoccacaca
6781 actcttaatg tagicaciga acagaaacaa tcgtcaacaa tattgtecac fecttcacta
6841 catccaagea coteacaaca tgageaaaac agtacgaate cticoccgaca tgetgtaact
6901 gageacaatg gaaccgacee aacaacacaa coageaacge tectcaacaa factaatgea
6961 actcecacct ataacactct caagtacaac cicagtactc cticcectee aaccogeasc
7021 atcaccaata atgatacacy acgtgaacta geagaaageg aacaagecaa tgetcagttg
7081 aacacaactc tagatcctac agaaaatcee accacageac aagacaceas cageacaace
7141 aacatcgica tgacgacaic agatataaca ageaaacace ccacaaaite tictceggat
7201 tctagtcega caacccgeec fectatatac ittagaaaga aacgaageat titctggasa
7261 gaaggtgata taticeogtt titagatgee Haatasata cigaaatiga tittpatcea
7321 aicccaaaca cagaaacaat cittgatgaa tcceccaget Haatacttc agctaatgag
7381 gaacaacaca cttteecgaa tatcagitta actitcict! attifectga taaagatgga
7441 gatactgect actcigggga aaacgaggat gattgigatg cagagtigag gatitggagt
7501 gtgeaggagg acgattigge ggeaggecit ageiggatac catittttgg cectggaate
7561 gaaggactct atactgeogg titaatcaan aatcagaaca atitagitig taggtigage
7621 cgettageta atcaaactge taaatecttg gageictigt taagggtcac aactgaggaa
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7681 aggacattit cciiaaicaa taggcatgea attgactiit {geitacgag giggggoegga
7741 acatgcaagg tgctaggacc tgattgtige ataggaatag sagatctatce taaaaatate
7801 tcagaacaaa tigacaaaat cagaaaggat gaacaaaagg aggasactgg ctggogicta
7861 ggtgpcaaat ggtggacate tgactggppt ghictcacca atttgggeat cotgetacta
7921 tigtctatag ctgtictgat tgetetgtec tgtatetgtc ghatcticac taaatacatt

7981 ggaigacata aagttiacaa tggitagage titaggagag tigetgetga geecttigte
8041 taatetactg aaatcgactt aaagaatcet cagggagett ataacteaat gtgaategat
8101 tcectatata tigttgatty tgctgatata geagicaagt gtcaceates ttaggageas
8161 tictictgat ccaatgeatt gaagicacta attactteta aaatectiat cittaatceg

8221 aataitcaca tagaaatcaa tttgegaaa aftccagtag tgegtetitt catgteactt
8281 cictgaacct aagaccataa taaatatigg tiaaagaggt cageiggica aictictatt
€341 ticatattaa agatatactg cicagaaact cotagttige aacecaatct tggaaaaaga
8401 aacctcctcet titgatcata actatcicta teaatgictt gaacacitaa tattaifaac

8461 aacttatttt tatttaatct ttiaaatges aatcaaaaga ggacatgage caccetcact
8521 ttacttcaat acgaaggaat tetoltclc agectacatt ttaatttace aggtgataaa

8581 citatggtaa tttaccttaa cataggtgct gataagatga tiggatgata acacattiac
8641 cgagatttaa tegtatelca ttaagaaaaa gataattaga acactggaaa tigataaact
8701 ictattttga tcaatgtaga agagaatiat aazaatctia glaaataaat tacigeaaag
8761 taasaacgaa gaacaitaag tgiteittat taaagitglt calcotttit gotitigatt

8821 ataftigatc asatacaact tcattiggta ticaticcaa gaticagaat geaacagect
3881 cgtpggpagaa googaaaleg lagecaccaa ghigeactat ceacataces tgaaaatcaa
8941 ttaccetcta aacctcaata catiaaccat catceacglg caagateaat gagitcaace
9001 cgtagtagta cagaaggtag ccctactaat catgeticee gigetegace actitcaaca
9061 tttaatctat cgaaaccice tcccccoocg aaagacatgt geaggaacat gaaaatigge
9121 ttacectgia ctgaccecge Higeaacagg gatcatgace ttgataatet aacaaatogt
9181 gaactetige tgttgatgge acggaagatg clocccaata cagataagge titcaaaagt
9241 cageaggact gtggategec atcictitce aaaggpcttt caaaggacaa geaggaacaa
9301 geaaaggatp tactgacitt ggaaaaicta gggeacatal {gaatiatet tcatagatea
9361 gaaalcggaa aattggacga gacatcacte cgigeageat tgagtttaac atgtgecgga
9421 atccgaaaga caaataggic itigatiaat actaigacag aatigeaiat caaccatgag
9481 aatcticcac aggaccaaaa tggigtiatt aageagacal atacaggtat icatctigac
9541 asagggggtic aatttgaage tgecttatge caggecigee acaagaagic aatatottig
9601 tttgigeaag ctgcattata tgtgatgaat aatatcoect gigaategte catcagigig
9661 caggecteat atgatcactt tatteteoct cgaaateagg gigaaagaca atgattgica
9721 tttcaaaate aacgatataa ttatigitaa catictacct tggitcttat {gtaagactt

9781 gtacacicte clatcaactg tgattactag ttcaaaatta aaactcacaa aaattcaate
0841 geattgtaat casttattia {catcgatta titagtitga gggattccac atcatctiaa

9901 atccaataac scgatttigt tigattttic ttitaattic tacaceataa caacatacaa

0061 gtetetgacy aacaacctgt gittetatgg asaaacatga agaacattaa gasaaaggat
10021 gtcttgtat teaaccaag gtigtatata titggecgat atccicggag aataattgic
10081 satatctgac aattgatcat acacaticca ataatacatt atagacttit tatcagatat
10141 agaactggea tictaatagt totactict agigeagiac agptitttge aaagaaactt
10201 ctgagtatgg cagaactgtc aacacgttac aacitaccaa caaatattac agagaagage
10261 ataaatctig aictcaatic tactgeacgg tgggtaaaag ageceagigt tggggpctige
10321 acagiganat gggggaatit tatctticac afcccaaata coggaatgac attgtigeat
10381 catitaaaat claatttigt igitccagaa tggeaacaaa caaggagtct eticteecat
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10441 cictitaaaa acccaaastc aaccateatg gagecttict tggoitigag gatctiactt
10501 ggegitgett tpasagatca agaatigeag caateatiga ttoceggatt tagatccatt
10561 gtgeatatge titcagaatg getgettiia gaagtiacgt cagetatecs tateagtect
10621 aaccigitpg geaictatit gaccicagac atgtitaaaa toctaatgge aggigigaas
10681 aactittita ataagetgti taccotecat ptigtaaaty atcatggaaa acclageagt
10741 attgaaataa aaltasccgg acaacagatc ataatcacte gagttaacat gggptictia
10801 gtagaagita ggaggatiga cattgaacct tgeigeggoeg agactgicet cicagaatea
10861 gtigtetite gectagtage tgaageagte ctaagggaac acagocagat tgagagaggt
10921 caaccicita atttgacaca atacatgaac agceaaaattg clatttagac agettgatic
10981 ggcaiciaaa gettiaatic agetptataa gpalatigag aagacagigy atcataatca
11041 attgcectit ataataaasg atgtagtige cotaattigt aticactasc ctaagataat
11101 agtattatca cactagatag tcatcacata ataagiight totaigaait aatcatgata
11161 gtataatctt gtagaattac tatgggtict atatacggcea titattcogg actgtateot
11221 tigtaaacaa tgeatgetta aglatictca tatcatacat gitatcactg cotgattaag
11281 aaaaaccaat gatggatatt asacatcctt caatigactg tittgagact ttaaaatolt
11341 acaggetgtc tigatctita asttctetac gggatiatac agtcacctit ageatacatt
11401 atgcticteg cgaaataata taagigactc tatgacattc cgagecaggt cittatettg
11461 aattaaccct cttittggia tgeaacacce gactcaatat coagatgeaa gattatcttc
11521 icecataatt ttagatcagt gtgattiatt gaccagaagt ctagggtist atagtcatta
11581 cteacacaat ccaaaactac glaattgtag galtccatac cacatitate gottgaggaa
11641 ttctacagea ttagagacat ticticagas ctgitcgata cicacagito cititcacte
11701 aatttgggat cacatcataa cticaatics acacgatgcs attaaticata tcaatgatit
11761 caaataccta ttaccatcag aacicataaa gtatgetaat tgggacaatg agttctiaag
11821 agtattcctt aacaagatct tgagacicga teatgetttt acaaatictg caaagttaca
11881 acgtgaggat ttetctocca aagagaatec ttattaltgg geeatgitat tgctegtgea
11941 titatcteaa citgocagaa geattaaggg acaaagaggg tolttaagga geaactggaa
12001 gtitatagga gtigatitpg aactaittgy aatageagat ttigtiatit ttasagitce

2061 gctaaaagea ataaticgga atgetacaag ttacaggee teaasaccag getisaagac
12121 atggtacogt gatcasaact taactectia tetgigteat gatgaattig tgtaageat
12181 cgetagttat gaatgttita tcatgattaa agatgtottc alcgaaaggt acaacacatg
12241 gpagatctgt gotegegett gggtcgaaga taatgaagaa getgattace caccteltgg
12301 tatattaaga gatiigtaca atcaagggga ccaaatiata accatgtate tagaggatgg
12361 ittcaaatta ataaaacact tagaacctit atgigicagt tgtatacaaa cgtacggtat
12421 uttacgecg aggaagtact getticastc teagatgatt asatcatatt atgacgaact
12481 tegaagtett aacctaaaac tteagattce ggataatagg actgaatgtg cacagaactt
12541 tattanaacc ataaticagg casaactgac toctcaacaa tactgigaat tgtictettt
12601 acasaaacat (ggggtcace cagttitats caatgatgtt geactagaca aagigaagaa
12661 scatgeccaa teaacaasaa tittaaaace faaagteaty tiigaaactt ttigtgtoett
§2721 taagtttata gtggcaaaaa atcattatea ctotcaagga togiggtaca aaaccacaca
12781 tgatctacat tigaceccat atetacggea geacatigtg tcaaaticat ttecateges
12841 agcogagatt tatcageacc totgggaatg glactitgta gageatgaac ctettittic
12901 tacaaaaata ataagtgatt igagtattit cataaaagat agagctacig cigtaaatcg
12961 agagtgitpg gacagegtit itgataggag tetgotagga tacaatecce ctgtcagatt
13021 tcaatcasag agggiacetg ageaatictt aggicaagea gatitcict! taaateaaat
13081 actggatttt gotgagaaat tagagiatet agetoctica tatagaaact tttccittic
13141 attasaggaa aaagaatiga atattgggag aacaticggg aagttpecct ategtigicag
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13201 aaatgiccaa acactigcag aagecttatt ageagatgpa ctagogaagg cattecctag
13261 taatatgatg gtigttactg agagagagea gaaagaagct ciatigeatce aagoetotig
13321 geaccataat {cagcaagia taggggagaa tgecatagta agaggtgcaa giitighac
13381 tgatcitgag aaatacaatc tigectitag atatgagtit acacgacatt teatagacta
13441 ctgtaataga tgttacgetp ttasaaatit aticgactgy atgeatite! taataccact
13501 atgetatatg catgtcagtg acttitatag coetecteac tgoegigacag aaaataaceg
13561 asataaccca cotgatiglg ccaatgetia teattatcat ftaggageta tagaaggact
13621 acaacagaaa tgiggacat glatatcatg tgetcaaalc acgeitgtag aactgaaasac
13681 taagtiaaaa ttgaaatcca gigicatgeg tgataateaa tgtataacaa ctetaagtet
13741 titcoctatt gatgetecca atgattatoa agaaaatgag geagaatiaa atgetgeacy
13801 agttgetgtt gaattageta ttactacagg ctatagigeg atatictiaa asccigaaga
13861 gacattigtg caticagggt tatttactt tggiaaaaag caatacciaa atggigitca
13921 attaccacaa tcatigaaga caalggeaag gigtggacct ttatcagatt ceaitticga
13981 tgatcticaa ggttcactag ccagtattge cacatcattt gagagagggy Caagogagac
14041 acggeatatt {ttccaagic gtiggatage tgeatticat fccatgtiag ccataaatit
14101 gttasatcag aatcaccteg gatttcccct aggattiagt atigatgtat cotgtittaa
14161 saagcectott acttictogg agaaattaat tgettigate acacctcaag tgolaggees
14221 atiatettic tlasaccegg agaaatiatt clateggaac atcagtgatc ctoltactic
14281 agggtiatit caactcagga atgeatiaga gticcitaga aaggaagagt fgtictacat
14341 ctigattget anaaaacceg gittagetga tgeticagat ttegitatga atecattagg
14401 titaaatgtiy ccaggatcta gggasataat agcgtitetc aggceaaacag tiogtgasaa
14461 cataacgatt acaicacaaa atagaataat aaatictett tticacatag giicegacit
14521 agaggatcaa agagtatglg astggcttit atcateaaac ceoglaatga geogatitge
14581 tgetgatatt tittcacgaa cacctagtgg aaaaagactt caagtittag pitacttgga
14641 agggaccaga acgitatiag cticcegeac gatcagtita accactgagg glacaaigtt
14701 gatgagatta agagagtiaa claagagicg atggaagagt tggttitcit atattgatge
14761 attagatgat gattigiotg agictetiga aaagitcata tgeacigity atgiggctaa
14821 tttcttgaga geataticat ggtcagatgt ctigaaagea aagaagitaa ftggigeeac
14881 actaccatgt ttactggage aattcaatgt aaagigegtc aactigictg aagacitaaa
14941 ggagcaattt aagetatott cagatolggg atcacctacg gatttattge aglacgatig
15001 caatggactg caticasagg gggocegataa cgeagaatia aatiatgiga gltgtgccct
15061 tgaccggaaa atigitcaaa ageatccatc tgacaatcge ctggoatgga caataggaaa
15121 tegageaceg tatataggpt cacgaacaga agataaaatt ggtiaccete cittaagagt
15181 asactgeeca teggeageee tiaaagaage tatigaaatg gictetagac tattgtggpt
15241 gacicaagge sccgeagaic gagaaaaatt getcaiteot cttetcaatt caagagitaa
15301 tiagactat cagacagtge teaacttoct geccacteac tacicaggea atatagitca
15361 cagatacaat gatcaatatg gacaacactc cittatggca astagaatga geaatacatc
15421 cactegigea atcatatcaa ctaacacact agggaaatat getggagpeg gteaagetge
15481 tgitpatagt aatataatct iccagaacac tattaatita getgiigcag tittggacat
15541 tgeatigict ctitctaaat {gteateaac atcaaaight totttecgt! taatgitaag
15601 tasatgiige acacggeatg {accgtetga gtattiatic ittgataaac ctitagatgi
15661 ggatitgaac aagtacatgg acaacgagit agtttacgat aatgatecte tetgtagtpp
15721 aataaaggga agattaggta gagtatcaag atcaacacte teatigagte taaatgtaag
15781 cgatatigga icttacgact ttecgactat tgotgogtyg actttaggag agacaattat
15841 tggaagtatt titictgatg aatctictca aagtacagac cotataagtt caggetgiac
15901 aaaaacttit glaacacact ttctigigta tccagtigag agtattitt! atgecttige
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15961 agctaatcia atagtggaaa gittaagit! aggeaggate aaticaatcs agageetete
16021 agatttaaca ttictiatat catccacaat cagaaattig teacacagat cacticgaat
16081 tcticaatct actticcgac atgaatiggt atlaactaga ctagetcate atataccatt
16141 gatttectia atgetaggag giicigegpp tgpagaaaagt teatoggaty cigtcogact
16201 aittettacg geaagitate aaaacttiat caataattte agitgtitga tgagaaagaa
16261 ccaaicacea tiaccagtit ggotitatit coctagtgaa ggecaacaac taaaacctat
16321 titasaaatt tigcaaaggt fatcatgtit atiaacaact aaaaaggetc aaaaicacag
16381 acctgtaget gatacttgtt ittigactga taatittige gictatccaa geaaaicaac
16441 gagaaciaatl catiatiatg caagtettaa tatiggapga gacaaageta alaagatiaa
16501 gaatactica ttitcacatt tgataaacta Heattitet gaacectete tacatgegag
16561 cictateict totagicaag aagtggicaa ittaaaacac actagtegit tagatgasac
16621 acctaatatg agtgaaaggy cicastcaac aaatcalgag coaacagett tacaagagpt
16681 gigeactgag ataccoctct cggascaaga tecagecaaa agifatitge tgtiagagaa
16741 cactagatic agggataaic agaaaatatt aagacaigat cagaacgely agaggggtga
16801 accictites ttgeaagtgt cttctaggeg ttgectgeag getettactt geccteatea
16861 ceccteccea tetcaaacca coacagaace actaageatg citaggaatt gigacgeost
16921 aaaagcagcec ttacgtictg agacgaatga toccegtott atgageagta tectigatat
16981 gagatcaltg aaaactcoca tgagaataga atctegaaac acgagtetat tgeaacettc
17041 tgagtgicig tcaacttcia agggaaaatc tglactigict agagaacagg citcatacct
17101 glatgtteat tgeagtaaia cictictat ttolctggat teaggititc gaaalatgic
17161 tgatagaaat caagiccaaa {getaataaa tacttacaaa cgegacttat acactigitt
17221 tgatagtasc castictges gpittacage pategtitea teaatgeatt ataageiiia
17281 tgatcttttg ccageaggca aactcggaaa ggeaalctge ctagecgaag gggasgesag
17341 tggegetega ctactottga agtggaagga gacagattat ttattcttca atactitgge
17401 cacagattca caacaggaag cagaaatitt gagigotoga pitattceaa ggatgtigta
17461 taacatagat aagciaaglg titlacitga atccagasaa tisatctiga ataatctaac
17521 tattcaaate acggatatta cacacceact atggetggac teigteatac aataccface
17581 tgaagatagt gacatictaa caatggaige agagaccact aaagaagaga caagagagea
17641 actctataaa actatcataa atatitgggc acgtacttct cctaatatee ctasaaccag
17701 catcatiaaa gtgtttitat tagattaige gpgaacctig tictiaatga agaatgctat
17761 tcaatattat ggacaagitc aactiaagaa accatatagt icaaatgeaa aaaattcaga
17821 atggtactia tgttgigeaa aacgaagagt tcaacgactc cgagitgalt ttecagacea
17881 agtaggaata tictigatct gtaaageaat gteacgicag aggeaageaa tiecttactg
17941 getasageac atagaaaaga atfaccetge tteatigeac gagttcttta taactttagg
18001 ttticcttet tiagagicat cttictgeca tegetacace attecgitca ctgagggaac
18061 ggetetettt cacaaggtee agictiacgt cogacaaggt agacaacace tacacictet
18121 tatgitagat tacgaaaata aticaccect cetagatetlg agaasteact toatatgeic
18181 attgaggeea aagatagoca agtattacas tgacatattg gagttaagti tagtagtgag
18241 agcagiagans agaggganaa attggtogea acicgtigag teootiecta atatgeacte
18301 agtatgeata acacatgitg atcacgaatg tattggetpt gagagacggt tattacitaa
18361 attggactit gicagaaala casagatage agaacaaaag tlactcaata gggtlaatigg
18421 gtatattcta tictteectt ttggiitcic cagacceaag tgactacaga tatattetic
18481 aatasaggaa geicagicta actcacagaa ataatccact tcaaaacaag gatcacecat
18541 titggaacat {gtataagaa actgcaagac aaataataag gaaaggatac tacigtataa
18601 cttgiiatat ccaaaaggat ctigggtcat tilaageatg atgeaaataa aaaatcgtet
18661 acatagecga actgaccget cagtactiat tcacaatcat getaacitit agttittaat
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18721 tgtgcaaaaa ttactaagaa taattaatal tgatatiaaa acattaaatg gacaitigag
18781 tittatgect agaataatat saagaaattt aagagatatt tagatatate agttgaattg
18841 attiatgaca catagtgcat catgaataca aagagaaaaa tegtigeaat {caggaatat
18901 citattiaas igtattagag agaaagicag attattatca aaatcaagcea aaatacaata
18961 ggittittca aagaataggt ggtaaagect tatggitatt tittaaagat gicaatgtga
19021 atttitaita agaaaaagia atgcatgaaa ttaaaaaatt aaagaacttt gatataagia

16081 acacaaaaca ctcitcatet tittagtptg toca {‘%E& j‘:@ i\f) 5 E’G)

VP30
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I agacacacaa aaacaagaga {gatgatiit gtgtatcata taaatasaga agaatatiaa

61 catigacatt aagactagic attitgtiaa tattcittaa asgalggall tacatagltl

121 gctagaatta ggtacaaaac ccacagecec teatgitegt aataagaagg teatatight

181 tgatacaaac catcaggtia glatctgiaa ccagataata gatgeaataa actcagggat

241 cgatttagga gatettitgg aaggeggctt gtigacatia tgtgttgaac attattacaa

301 ttcigacaaa gataaatica atacaagice tattgeaaaa faictgegge acgegggeta

361 tgagittgat gteatcaaga atcetgatpe aactegettt clagaggtia ticecaatga

421 accteaftac ageectitpa tittggctet caaaacctta gaaageacty aafctcaaag

481 gogeagpatlt gggctetttc tgtcattitg cagictitit cteccgaaac togitptegg

541 agaccgaget ageatcgaaa aggeccigag acaagtaaca gtgeatcagg aacaagggat
601 igtaacatac cocaateatt ggotcactac aggtoacaty aaaglaalct tgggattit

661 aagatctage ticaittiaa agittgicti aatccatcag ggaglaaact {ggtgacagg

721 tcatgatgcc tatgacagia teatcagiaa ttcaglagga caaactagat tetcagggct

781 ictiatigty aaaacagtic tagagttcat cctacaaaaa acigaticag gggiggceatt

841 geatecactt gigeggacct caaaagiaag aaatgaagtt geaagetica aacaggeatt
901 gagtaactta getcgteatg gagagtacge accattigea cgggtitiga atttatcagg

961 gatcaataac citgagcatg ggeictatee teagetttca geaattgeac tgggogtige
1021 aacagcacat ggcagtacat tggetggtat taacgtigge gaacaatace aacaactgeg
1081 agaageagea catgatgeag aagtaaaatt acaaaggega catgaacace aggaaatica
1141 ggocatcgee paggatgacg aagagagaaa aatatlagas cagiiceate tecagaagac
1201 tgagattaca cacagicaga cattggeegt cotcagecag aaacgagaga aaclageceg
1261 tettgotgea gaaattgaaa acaacaltge agaggaicag gggiicaanc aatogeagaa
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1321 tcaggtptca cagtettict taaatgatce cacaccigia gaagigacag tecaagecag
1381 gtctataaat cgaccaacag cecigeeece cocagtcgac aacaaaatig ageatgaaac
1441 tgaagaggac agciccicat caaglagitt tgitgacttg aatgatccat tigeactget
1501 gaacgaagac gaggatacte {tgaaaatag tgteatggee ccaageacta cittgagaga
1561 acceagagas giticegaac caclaaggcea aactcaggac citgatatta gocasaagaa
1621 acaggpgaaat gaatcaacag atccageaag aaaacaattc tiacgatate aagaattace
1681 tcetgticaa gaagacgatg aatcagaata cacaactgat fctcaggaaa gigacgatca
1741 accaggatct gataatgaac aaggigtiga tctoccacca coiccatiat atgetcagga
1801 aaagagacag gatcecatac ageatecage cgtgagetee caagatecct ttggeagtat
1861 tgetgatgta gatggieata tttggaace tataagatcg coticeicac cgtetgetee
1921 tcaggaggac acaaggaigg gagaagecta tgaattatca cotgatitta caagetaiga
1981 ggataatcag cagaattgge cacagagagt ggiaacaaag aaaggeagga ccticcitia
2041 tceetaatgac cttitacaga cgagtecice agagicatta ataacageec tigtigaaga
2101 gtaccaaaac ccigicicag caaaagaget tcaageggat tggectgaca tgicattiga
2161 tgagaggagp catgtigeta tgaactigla atttcgacaa cacageacga clacteatit
2221 atitactica atatattita cotccgaaac ataatagica aatitattia aataictaga

2281 ccactitcaa atacctiglt atatatcact ghiatgigay atggigeasa coltagaaig
2341 ataaccaaag glaggaactg gitatatgac agtacctoga aggtgtatt caatggtita
2401 gatctetect ctaatigeta cgataataca actacaaace ictitacctt ggttacaata
2461 ctgtaataga tatgatigta titcittett aaatcatetg aticaactig atagatataa

2521 ctigaticag agaacaittt ggeaacgica tlaactaaat ictctaaatg algtactgia
2581 tiacigitic acccgactaa ttatatagia geatatiaat ggatecitia colctecice

2641 tatgeictic ttataagica cteaaccggt gaaacgeega giitgitgge ttagagitit
2701 cotptitiac tgaatgiagt astiaatgat tgactigagt gigatggaa tcaagatagt
2761 gogatgattc atatiataag glacaatiic cattictgit ttgocasatpt atccicitce

2821 tiatcacatg ccaaicaaga aaaacaasga gicgaagaat attaaagatt cicttiaata
2881 ticaaaaaca gitcitaatt ottitccttt cctitaifan tataatatat cgataaatct

2941 tacaatgieg gactegicat acatgeaaca agigagtzag ggactgatga ciggaaaagt
3001 tccaatagat caagigticg geactaatec citagaaaag itatataaga gaagaaagce
3061 gaaagggaca gigggatiac aatgiagtee itgottaata tcaaaatcaa caaglaciga
3121 cgacatiglt tgpeatcage taategiaaa gaaaacatty getgacttge Hatacclat
3181 aaataggcaa atgtoggaca ticaaageac cotaagegag atgacaacas aaglocatga
3241 gatcgagegt caactacatg atatcaccee agitgtaasa atgggaaaaa cgotagaage
3301 aatttccaaa ggaatgtcag agatgetage taagtacgat catclegtgs tttcaactgy
3361 aagaaccacc geaccagetg ctgoctitga tgottactia aacgageaty gagiceocce
3421 ccetcagect geaatctica aagatctigg agtigeecaa caageciaca gicaaaagac
3481 tatggtcaaa aaccaaacaa cagaigeage {gacaaaatg icaaaggitc iggaactcag
3541 tgaagaaaca tiitccaage caaacctitc agetaaggat ttagetctat taltatttac
3601 tcatctocct ggeaacaaca ctecatieca catactogee caagioctit caaaaatige
3661 ttacaaatca ggaaagtctg gageattett ggatgeattc calcagatit taagegaagg
3721 ggagaatgct caggetgeat taaccegatt aageagaaca ogatgett toctiggape
3781 agttcctoca gaataaaag ftaaagactt tcaaacggic coccgocett gteaaaaaag
3841 ccteogaget gitcceccaa atecaacaat tgacaagggs tgggiotgly totattcate
3901 tgaacagget gasacceggg ctetiaaaat claatecttg cgaticattc itgaacasag
3961 aatgaictit ctaggtiaat acaaaaacac taaacatttc aagagttigl ggatgattia
4021 agcatattig gotaaatita atcaggatag tagittaaat {tgiittaag cglgatitic
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4081 attaagagag ggtiaattag ttatagattg atcttiagig tactccatac goataatata
4141 gagaaaitas tattactaac aazaagggtt tittaaacgg attigatiaa tagatcagta
4201 tatctcagaa gocaaataat tgactictia ctettiggea atttactaac aatataggaa
4261 agatatttat tcttacgtaa {ccttggeee aacggaaact aaccteaatg gteattcaat
4321 atgetigete atgatatate cagagattit ttataagtic asaacgttgt aaatiatact

4381 tgcataaaat acigititaa itaagaaaaa ctalgaagaa caitaagigg atttttcett
4441 cttagigtic tittacaaag caaggtttit aaattcaagt agatcaagic tactotiget

4501 gaactiactt ctttaaaaat taatitacac taaacaattc giittigite acggaacaaa
4561 ticagatatg gocagitoca geaattataa tacgtatatg caatacctga accciccece
4621 ttatgetgat catggigcas atcagitaat cccageagac cagetatcaa atcaacatgg
4681 tataactceg aattatglgg gogactigaa tetagatgat cagiitasag ggaatgtitg
4741 tcacgectic acttiggaag caataatiga tatatetget tataatgage ggacggicaa
4801 aggagtecca gogtggetge ctettgggat catgageaat titgaatace cittagecca
4861 cactgitget geatigetta cagggagota cacgattace caattcacge acaatggaca
4921 aaaattigtt cgtgitaate gactigggac aggaatcoea geacatecac fcagaatget
4981 gegegaagga aaccaagett igtocaaaa catggtgatt cecaggaact ttictacaaa
5041 tcagtttacg tacaatctta ctaatctagt atigapepty caaaagelte clgaigatge
5101 ttggegeceg tocaaagaca aatiaategg aaacaccatg cacectgege ttetgtaca
5161 cccaaacctg cegectattg teetaccaac agtiaasaaa caagectate glcageataa
5221 gaatcctaac astggaccac tgetggecat atctggeate citcateaac tgagpgtiga
5281 aaaagtccca gagaagacga gettaticag gatttcactt cotgoogaca tgtictcagt
5341 asanagaggge atgatgaaga aaagaggaga aggttetceg glagtitatt tccaagegee
5401 tgagaatitt cotttgaatg goticaacaa coggeaagit gigctageat atgetaacce
53461 gacacicagl gotgtitaat aagataatig gotaagacaa tggecotict glacaaaggg
5521 tctgaitcag atagatattt gteagatica tgcaggates itttaagtty aittiaatag

3581 tgetttaacc cticactget accctaaagg attgattgag ctgatiaace tataatgtat
5641 aactictitt aaaccgctaa atcaatcata agtttpicag atcatatagg atgaatgtta
5701 atacgtgata aatggiicet attcagtitt actttaacct catagiaaat ctiataagac

5761 tacicatctt caagitgate aattcaaaga taatttccet tctaaaataa taagaaaaac
5821 taatgaagaa cattastige tagglaaage caattaagtt cittgaactt tgcaaaagta
5881 aggtticact agtgagtaaa ticotgtatt agtagatiaa aaccaaggaa goaceccgac
5941 atgaagacca tataittict gaitagtcic attitaatce aaagiataaa aactetecct
6001 gititagaaa tigetagtaa cagecaacct caagatgtag attcagigty cicoggaace
6061 ctccaaaaga cagaagatgt teaictgaty ggatitacac tgagtgggea saaagtiget
6121 gaticecett tggaageatc {aaacgatgg getticagga caggigticc tececaagaac
6181 gttpagtata cggaaggaga agaagcecaaa acalgtiaca atataagigt aacagacect
6241 ictggaaaat cottgetpet ggatectoce agtaatatee gegattacee tasatgtaaa
6301 actgticatc ataticaagg tcaaaaccet catgeacagy ggatigeoct coatitgtag
6361 ggggcattt! tetigtatga tepegtigec tetacaacaa tgtacegagg caaggtetic
6421 actgaaggaa atatagcage tatgatigit aataagacag ttcacagaat gatitttict
6481 aggcaaggac aaggtiateg tcacatgaac tigaccteca coaataaata tiggacaage
6541 ageaatgasa cgeagagaaa teatacggga tgtittggea tectoccaaga atacaactee
6601 acaaacaatc aaacaigeec tecatetelt aaacctecat cectgeccac aglaacteeg
6661 agcatteact clacaaatac tcaaattaat actgetasat ctggaactat gaacceaagt
6721 agegacgatg aggaccttat gatitcegge teaggatetg gagaacaggg gececacaca
6781 actettaatg tagtcactga acagaaacaa togtcaacaa tattgiccac tecttcacta
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6841 catccaagea ceicacaaca {gageasaac agtacgaate ctfcccgaca tgetgtaact
6901 gagcacaatg gaaccgacce aacaacacaa ccageaacge toctcaacaa tactaataca
6961 acteccacet ataacactet caagtacaac cieagtacic ciicecctec aaccegeaac
7021 atcaccaata atgatacaca acgigaacta geagaaageg aacaaaccaa tgotcaghig
7081 ascacaactc tagatecaac agaaaatlcce aCCaCagEac Aagacaccaa Cageacaace
7141 agcatcatca tgacgacate agatataaca agcaaacace ccacaaatte tictecggat
7201 tctagtcega caaccegocc tectatatac tttagaaaga aacgaageat titctggaaa
7261 gaaggtgata taltceogtt titagatgge taataaata ctgasatiga tittgatcca

7321 atcecasaca cagaaacaat ctitgatgaa teteccaget ttaatacttc aactaatgag
7381 gaacaacaca cteccocgaa tatcagttta actitotott attticetga tasaaatgga
7441 gatactgeot actotgggga aaacgagaat gattgtgatg cagagtigag galttggagt
7501 gigeaggagg acgatttgge ggoagggcett agotggatac cattitttgg coctggaate
7561 gaaggactet atactgeegg titaatcaaa aatcagaaca atttagtitg taggtigagp
7621 cgettageta atcaaactge taaatectig gagetettgt taagggicac aaccgaggaa
7681 aggacatiit ccitaatcas taggeatgea attgactiit tgettacgag giggoecgga
7741 acatgcaagg tgctaggace tgatigtige ataggaatag aagatctate taaaaatate
7801 tcagaacaaa tcgacaaaat cagaaaggat gascasaagg aggaaactgg ctggggicia
7861 getgpcaaat ggtggacatc tgactggget gtictcacea attigggcat cetgetacta
7921 ttatctatag ctgtictgat tgctctgicc tgtatetgic gtaicticac taaatacatt

7981 ggatgacata aagittacaa tggitagage titageaaag ttgotgotga gooctitgic
8041 taatctactg aaatcgactt azagaatect cagggagett ataacicaat gigaategat
8101 tecctatata tigttgateg tgatgatata goagtcaagt gloaccatca ttaggageaa
8161 tictictgat ceaatgeatt gaagteacta atfactteta aaatoctiat ctitaatecg

8221 aatattcaca tagaaatcas ittgggasa attccagtag tgogtettit catgicactt

8281 cteigaacct aagaccataa taaatattgg tlaaagagpt cagetggica atetictatt
8341 ttcatattaa agatatacig ctcagaaact cctagiitge aaccoaatcet tggagaaata
8401 aacctectet ittgatcata actateteta toaatgtett gaacacttaa tatiatiaac

8461 aactiattit tatttaatct titaaatgea aatcaaaaga ggacatgage caccoctcatt

8521 ttacticaat acgaaggaat tcticticte agectacat! ttaattiace aggigataaa

8581 ctitiggiaa titacctiaa cataggiget gataagatga tiggatgata acacattiac
8641 cgagatitaa togtatetca itaagaaaas gataatiaga acaciggaaa tigataaact
8701 tctatitiga tcaatgtaga asagaaitat aaaaaictia glasataaat tactgeaaag
8761 taaaaacgaa gaacattaag tgtictitat taaaaltgti catcctitte geittigatt

8821 atatitgaic aaatacaact tcatttggta tieattccaa gaticagaat geaacageet
8881 cgtggeapaa googaaateg tagecaccaa gtigeactat ecacatacea tgaaaateaa
8941 ttaccctcta aacctcagta catiaaccat calccacgig caagatcaat gagttcaace
9001 cgtagtagta cagaaggtag ccctactaat catgeticee gigetegace actticaaca
9061 titaatctat cgaaacctec tecoccoceg aaagacatgt geaggaacat gaaastigen
9121 ttaccctgia ctgacccege ttgeaacagyg gatcatgace tgataatct aacaaategt
0181 gaactittpe tgitgatgge acggaagatg ctecocaata cagataagge tHtcaaaagt
9241 cageaggact giggatcgee atctctitec aaaggecttt canaggacaa geaggaacaa
9301 gcaaaggatg tactgactit ggaaaatcta gggeacatat tgaattatct teatagatea
9361 gaaatcggaa aaftggacga gacatcacic cgtgeageat tgagtttaac atgigecgga
9421 atccgaaaga caaataggte ttgattaat actatgacag aaltgeatat caaccatgag
0481 aatcitceac aggaccaaaa tggigttatt aageagacat atacaggtat fcatctigac
9341 asagggggtc aattigaage tgecttatgg caggectggg acaagaagic aatategltg
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9601 tttgigcaag ctgcatiata {gtgatgaat aatatccect gigaategtc catcagigtly
9661 caggecteat atgatcactt tatictecct cgaaatcagg gigaaagaca atgatigtea
8721 tttcaasaic aacgatataa tiatigtiaa catictacct tggtictiat tgtaagactt

G781 giatacicte ctalcaactg tgactactag ticaaaatta aaactcacaa aaaticaatc
9841 geatigtaat caatiatita tcategattg titagttiga gggaticeac atcalcttaa

9901 atceaataac acgatiitgt ttgattitic fittaatttc tacaccacaa caacatacaa

9961 gigicigacg aacgacctgt gtttetatge aaasacatga agaacattaa gaasaaggat
10021 gitcitgtat ttcaaccaag giigtatata ttiggecgat afccicggag aataatigic
10081 aatatcigac aatigateat acacaticca ataatacatt atagactitt tatcatatat
10141 agaactggea tictaatagt tctacticit agtgcagiac aggttiitge aaagaaactt
10201 ctgagtatgg cagaactgic aacacgiiac aactiaccaa caaatattac agagaagage
10261 atasatettg aictcaattc tactgeacgg tgggtaaaag ageccagigt tggegactag
10321 acagtgaaat gggegaattt tatciticac aicccaaata coggaatgac atigiigeat
10381 catitasaat ctaatitigt tgticcagaa iggcaacaaa caaggagict citcteccal
10441 ctcittaaaa acccaasate aaccatcatg gagecotttet tggottigag gatottact
10501 ggegtigett tpaaggaica agaatigeag caatcatiga tioctggalt tagatocatt
10561 gtgcatatge tticagaatg getgettita gaagttacgt cagetaices tateagtoct
10621 aacctgitgg geatetatit gaceicagac atgtitaaaa tectaalgge agpigigaaa
10681 aacttittca ataagctgtt taccciceat gtiglaaatg atcatggaaa acctageagt
10741 atigaaataa aattaaccgg acaacagate ataatcactc gagtiaacat gggptictia
10801 gtagaagtta ggaggaitpa cattgaacct tgetgeggeg agactgiect clcagaatea
10861 gttgtetite ppctagtage tgaageagtc claagggaac acagecagat tgagagagpt
10921 caaccicita atttgacaca atacatgaac ageaaaatty ctatiiagac agetigatic
10981 ggcatctaaa gettiaatic agetgtataa ggatatigag asgacagigg atcalaaica
11041 attgcectit ataataaang atglagitge cotaattigt aticactaac ctaaaataat
11101 agtattatca cactagatag teatcacata ataagiigti tctatgaatt aatcatgata
11161 gtataatelt glagaattac tatgggtict atatacggea ittaticegg acigtatect
11221 tigtasacaa tgeatgetta agtaticica tatcatacat ghiatcactg cctgatiaag
11281 asaaaccaal gatggatatt anacatcctt caatigactg thtgagact taaaatelt
11341 acaggctgte tigattttia aattctctac gggatiatac agtcacctit ageatacatt
11401 atgectcicg cgaaataata taagtgactc tatgacatic cgagecaggt cittatoitg
11461 asttaaccct citittggia {geaacacee gactcaatat coagatgeaa gattatette
11521 tcceataatt tagatcagt gtgatitatt gaccagaagt claggptiot atagtcatta
11581 ctcacacaat ccaaaactac gtaatigtag gattccatac cacaittate geltgaggaa
11641 tictacagea ttaaagacat Hclicagaa cigitegata cteacagiic ctittcacte
11701 aattigggat cacalcataa cifcaatica acacgatgea atiaaicata tcaatgattt
11761 caaataccts ttaccaicag aactcafasa glatgetaat tggeacaatg agttctiaag
11821 agtaticctt aacaagatet tgagactega tcatgetitt acaaatictg caaagitaca
11881 atgtgaggat ticteteocca aagagaatee tatlatige geeatpital tgotegigea
11941 titafctcaa citgecagaa ggattaageg acasagaggg tetitaagga geaaciggaa
12001 gtitatagga gtigatitgg aaclatitgg aatagceagat titgitaitt taaagticc
12061 gataaaagea atasttcgga atgetacaag titacaggee tcaaaaccag gatiaaagac
12121 atggtaccgt gatcaaaact taactectts totgigteal gatgastitp tglaageat
12181 cgetagitat gaatgiitta tcatgatiaa agatgtotic alcgaaaggt acaacacgly
12241 geagatctgt getegogett geglegaaga taatgaagaa gotgatface caceteligg
12301 tatattaaga gattigtaca atcaagggga ccaaatiata accatgtate tagagpaigg
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12361 titcaaatta ataaaacact tagaaccctt atgtgicagt tgtatacaaa cgtacggtat
12421 titacgeeg aggaagtact ggittcaate tcagatgatt aaatcatatt atgatgaact
12431 tcaaagtctt aacctaaaac tteagatice agataatagg actgaatgty cacagaactt
12541 tattaaaacc ataattcagg caaaacigac fectcaacaa tactgtgaat tgtictetit
12601 acaaaaacat iggggteace cagiittata caatgatghi geactagaca aagtgaagaa
12661 acatgeecaa tcaacaaaaa ttitaaaace taaggtcalg tttgaaactt titgtgtett
12721 taaptttaia gtggoaaana atcatiatea ciclcaagga togiggtaca aaaccacaca
12781 tgatctacat tigaceccat atctacggea geacatigle teaaaticat ticcatogea
12841 agecgagatt tatcageace tolgggaatg gtactitgta pageatgaac cietittite
12801 tacaaaaata ataagigalt tgagtattit cataaaagat agagetactg cigtaaateg
12961 agagtgitgg gacagegtit ttgataggag tetgetagga tacaatocoe etgteagatt
13021 tcaatcaaag agggiacctg ageaatictt aggicaagea gatitcictt taaatcaaat
13081 attggattit getgagaaat tagagtatet agetectica tatagaaact tticolttc
13141 attaaaggaa aaagaatiga alatigggag aacattoggg aagtigeect ategtgtcag
13201 aaatgtccaa acacttgeag aageottatt ageagatges clagegaagg cattcoctag
13261 taatatgalg gtigttacty agagagagea gasagaaget clatigeate aagectettg
13321 geaccataat tcageaagta taggpgagaa tgocatagla agaggigeaa ghitigitac
13381 tgatcttgag anatacaatc tigectitag atatgagitt acacgacatt teatagacta
13441 ctgtaatcga igttacggtg ttaaaaatit aticgactge atgeattict tagtaccact
13501 atgotataig catgteagig actittatag coctectcac tgegtgacag aaaataacceg
13561 aaataaccca cotgattglg coaatgetta teattatcat ttagpageta tagaaggact
13621 acaacagaaa tigtggacat glatatcatg tgetcaaate acgeiigtag aactgaaaac
13681 taagitaaaa tigaaatcea gigtcatggg tgataateaa tgiataacaa ctetaagict
13741 tttecctalt gatgetecea atgattaica agasaatgag geagaatiaa atgetgeacg
13801 agttgetgtt gaattageta ttactacagg ctatagtgge atatictiaa aacctgaaga
13861 gacattigtg cattcagggt ttatttactt tggtanraaag caatacciaa atggigttea
13921 atiaccacaa teattgaaga caatggeaag gigtggacct ttatcagatt coattticga
13981 cgaicticaa ggiteactag ceagtattgg cacatcattt gagagaggeg caagegagac
14041 acggcatatt titccaagic gitggatage tgeatticat tecatgitag cogtaaattt
14101 gtiaaatcag aatcaceteg gatttcocct aggattiagt atigatgtat cotgtittaa
14161 asagectctt actttctegg agaaatiaal tgettigate acaccteaag tgctagggep
14221 attatctitc ttasaccegg agaaattalt ctatcggaac atcagtgate ctctiactic
14281 agggttattt caactcagga atgeattaga gticcttagn nagpangagt tottetacat
14341 cttgattget aanaazcceg gittagotga tgcticagat ttegitatga atccattagg
14401 titaaatgtg ccaggateta gggaaataat aacgtttetc aggceaaacag tiegigaaaa
14461 cataacaatt gcatcacaaa atagaataat aaattcictt fticacatag gitccgactt
14521 agaggatcaa asgagtatgty aatggctitt atcatcaaac cotglaatga gocgattige
14581 tgetgatatt ttttcacgaa cacctagtpp asaaagactt caagtittag gitacttgga
14641 aggaaccaga acgiiatiag cticcogeac gatcagtita accactgagg gtacaatgtt
14701 gatgagatia agagagitaa ctaagagtcp atggaagagt tggttitclt acatigatge
14761 attagatgat gatttgictg agtctctiga aaagtitcata tgeacigtty atgtggctaa
14821 ittctigaga geataticat ggicagatgt cttgaaaggs asaaggitaa ttggtgocac
148381 actaccatgt ttactggage aattcaatgt asagtgggic aacttgictg aagacttaaa
14941 ggagcaatit aagctaictt cagateiggg atcacctacg gattiaiige agtacgattg
15001 caatggactg caticaaagg gggecgataa cgeagaaita aattatgtga gttgtecect
15061 tgaccggaaa atigitcaaa ageatceate tgacaatege clggeatgga caataggaaa
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15121 tcgageaceg tatatagggt cacgaacaga agataaaatt ggttacecte ctttaagagt
15181 aaactgecea toggeageces thaaagaage tatigaaatg gietetagac tattgiggat
15241 gactcaagge accgoagalc gagasaaatt gotcattoct oftetcaatt caagagtiaa
15301 titagactat cagacagtge teaacticet geecactcac tacicaggea atatagitca
15361 cagatacaat gatcaatalg gacaacacte cittatggea aatagaatga geaatacatc
15421 cactegtgea ateatatcaa ctaacacact aggganaatal getggagggg gteaagetge
15481 tgitgatagt aatataatct tecagaacac tattaatita ggtotigeag tittgpacat
15541 tacattgict ctitetaaat tgicaicaac atcaaatgtt totticogit taatgtiaag

15601 taaatgtige acacggeatg taccgictga gtattiatic titgataaac ctitagatgt
15661 ggattigaac aagtacatgg acascgagtt agtitacgat aatgatecte tetgtagigg
15721 aatasaggga agatiaggta gagtatcaag atcaacacte teatigagic taaatgtaag
15781 cgatatigga tctiacgact ticcgactat tgetgegteg aciitaggag agacaattat
15841 tggaagtatt ittictgatg aatcticica aagtacagac cotataagtt caggetgtac
15901 aaaaacitit giaacacact tictigtgia tccagtigag agilatettit atgectiteg
15961 agctaatcta atagtggaaa gittaagtit aageaggate asttcaatca agageetcic
16021 agatitaaca titcitatat catccacaat cagaaatitg fcacacagat cacticgaat
16081 tcticaatct aciticogac atgaatiggt attaaciaga ctagetcate atataccatt
16141 gatitcctta atgetaggag gitctgegge igagaaaagt togiopgaty ctgtecgact
16201 atitcttacg geaagtiatc aaaatttiat caataattic agttgtittpa tgagaaagas
16261 ceaatcacca ttaccagtit ggotitattt coctagigaa gggcaacaac taaaacciat
16321 titaaaaatt ttgcaaagpt tatcatgtit attaacaact aaaaaggtic aaaatcacag
16381 acctgiaget gatactigit ttitgactga taatittigg gtetatecaa geaaatcaac
16441 gagaactaat catiattatg caagictiaa ttatigpaga gacaaageta ataagattaa
16301 gaatactica tittcacatt tgataaacta tcattttct gaaccetetc facatgogag
16561 ctetatetct tctagtcaag aagiggtcaa titaaaacac accagiogtt tagatgaaac
16621 acctaatatg agtgaaaggg ctcaatcaac aaafcatgag ccaacagett tacaagaggt
16681 gtgcactgag ataccetact cggaacaaga tocagecaaa agitattige igtiagagaa
16741 tactagattc agggatgaic agaaaatait aagacatgat cagasagelg agagggptga
16801 acctctttca ttgeaagigt ctictaggge tigectgeag getettactt goecteatca
16861 ccectocoea tetcaaacea coacagaace actaagoatg ottaggaatt gigacgecat
16921 azaagcagcee ttacgtictg agacgaatga tccocgtett atgageagta tocttgatat
16981 gagaicaltg aaaactocca tgagaataga atctogaaac acgagtetat tgeaacciic
17041 tgagtgtctg tcaacticta agggaaaalc tgtactgtet agagaacagg cticatacet
17101 gtatgtgat tgeagtaata tetettctat ticictggat tcaggtittc gaaatatgic
17161 tgatagaaat caagiccaaa tgetaataaa tacttacaaa cgtgacttat acacttgitt
17221 tgatagiaac caattcigea ggtitacagg ggtegttica teaatgeatt ataageitta
17281 tgatctitig ccagoaggea aacicggaaa ggeaatclge clagoogaag gegaagggag
17341 tggegetega ctactettga agtggaagea gacagattat ttattcttca atacttigge
17401 cacagattca caacaggaag cagaaattit gagtggtega ptiaticcaa ggatpiigta
17461 taacatagat aagctaagtg tttactiga atccagaaaa ttaatcitga ataatctaac
17521 tattcaaatc acggatatta caaacceact atggetggac ictgicatac aatacctace
17581 tgaagatagt gacatictaa caatggatge agagaccact aaagaagaga caagagagca
17641 actctataaa actaicataa atatitggge acgtacttct cotaatatee ctaaaaccag
17701 catcattaaa gtgttttiat tagattatge gggaacciig tictiaatga agaatgetat
17761 tcaatattat ggacaagiic aactiaagas accatalagt tcaasatgeaa asaattcaga
17821 atggtactta tgitgigpaa aacgaagagt tcaacgacte cgagitgatt ttecagacea
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17881 agtaggaata ttctigatct gtasageaat gicacgtcag aggcaageaa ticcttactg
17941 getaaageac atagaaaaga attaccctge ticattgeac gagtictita taacttiagg
18001 ttttccttct ttagagteat ctitctgeca togetacace attcogitea cigagggaac
18061 ggetetetit cacaaggice agietiatgt cegacaaggt agacaacace tacactetet
18121 tatgttagat tacgaaaata attcaccect cotagatetg agaaatcact teatatgele
18181 attgagggga aagataacca agtattacaa tgacatattg asattasate tagtagigag
18241 agcagtagaa agagggaaaa attgglogea actegitgag tecctteota atatgeacte
18301 agtatgeata acacaigitg atcacgaatg tatigectot gagagacggt tatiacttaa
18361 attggacttt gtcagaaata caaagatage agaacaaaag ttactcaala gggtaattgg
18421 gtataticta ticticoctt tiggtticte cagacceaag (gactacaga tatatictic
18481 aataaaggaa gctcagtcta actcacagaa ataatctact tcaaaacaag gatcacceat
18341 ttiggaacat tgtataagaa actgcaagac aaataataag gasaggatac tactgtataa
18601 ctigttatat coanaaggat ctigggteat tttaagoaty atgeaaataa aaaatcgtet
18661 acatageega actgacegcet cagtactiat tcacaateat getaacttit agittttast
18721 tgtgcasaaa ttactaagaa taattaatat tgatatiaaa acattaaaty gacatitgag
18781 tittatgeet agaataatat aaagaaatit aagagacatt tagatatatc agttgaattg
18841 aittatgaca catagtgeat catgaataca aagagasaaa ttgitgcaat tcaggaatat
18901 citatttaaa tgiattagag agasagtoag atlatiatca asatcaagea aaatacaata
18961 ggittittca aagaataget gtaaagect tatggitatt ttitaaagat gteaatgiga
19021 aittttatta agaaaaagta atgcatgaas (tananaalt aaagaacitt gatataagta
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1 ggracacaca aaagaaaaag gittittaag atittitgte tgogagtaac tatgaggaag

61 attaacagtt ticcicagit taaggtatac acigaaatty agattgagat tetcofetit

121 getattctgt aactticcct ggttgtgaca attgaatcag Httatctat taccaattac

181 catcaacatg gtatgtetag {gaictiggg actettctte atctggitit fcctagaget

241 ctgaatciat titgtgagaa gitcatccaa acgacceagt gictgaaaat acaagaggtt
301 cecctitcog teaagittas ggggitatit teattgtpte tagatittat aatcctagag

361 tgecaaggag tigegtgica {cattaatig ggaagatcaa ggaaacaatt tgitcoaata
421 atatcgtaca tettgactas gicgaacaag gggaagicga tatggatogt gggaccagaa
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481 gaalctgggt gicgcaaaat casggtgatla ctgatitaga itatcataaa atitigacag

541 ctggectiac tgitcaacag ggaatigica ggcagaaaat aatitcigta tatettgttg

601 ataacitgga ggctatgigt caattgetaa tacaageett tgaggecgga attgattice

661 aagaaaatge cgacagetic cttetgalge ttigectaca tealgettac caaggtgact

721 ataaattgtt cttggagage aatgelgtac aglaltigga aggicatgga ticaaatitg

781 agciccggan gaaggacgst gleaalegge togaggaatt gettectget geaacgagly
%41 gaanaascat caggegtacg tiggeogoac tgectgaaga ggagactaca gaageaaatg
901 cagggcaatt tcictcatit gegagiitpl ticticoccaa actggligte geagagaagg

961 ctigetigga aaaagtocag cgacaaatic aggticalge agascagggt taattcaat
1021 atcecactge atggeaatea gttggacaca {gatggtaat cticagatty algaggacta
1081 atitcitgat {aaataitia cigaiccace agggiatgea tatggtaget ggecacgalg
1141 ccaatgatpe tgicattget asticagity cleaggeticg ctittcagga clectaaltg

1201 tcaaaaccgt ictigateat atictgeaga asaccegacca aggagtaaga cticaccctt
1261 tggccegaac agecasagty cgiaatgage iaatpoatt taaggecgee claageteac
1321 ttpctaagea tggggagtat gocecttitg ctegecttct caalcteteg ggagitaaca
1381 acctagaacs tggtotetac coacagttat cageaatige toetiggagtt gecacageac
1441 atggtageac cottgoagga gttaatgity gtgagcagia {cageagett agagaggcty
1501 ccactgaage tgagaageaa ciccaacaat atgetgagtc cagagaactic gacagectag
1561 gectagacga tcaggaaaga agaatactaa tgaacticoa tcagaagaaa aatgaaatta
1621 gtitccagea gaccaatgea atggtaacce tlaggasaga gegactgget aasttascag
1681 aagclataac getggecica agacctiaace icgggiclag acaagacgac gacastgaaa
1741 taccgttoce tgggoctata ageaacaace cagaccaaga teatclggag gatgatecta
1801 gagaciccag agacactaic attcciaata gigeaatiga ccocgaggat getgatttie
1861 aaaattacaa tggctatcat gatgatgaag tigggacggce aggtgactty gictigiteg
1921 atctigacga tcatgaggat gacaataaag cittigagel acaggacage tcaccacaat
1981 cccaaaggga aatagagaga gaazgattaa teatecace cccaggeaac aacaaggacyg
2041 acaasteggge cteagacaac aatcaacaat cageagatic {gaggaacas gaagpgtoaat
2101 acaacaggea cogaggocea gaacgtacga cogecaatog aagaciciea ccagigeacyg
2161 aagaggacac cootatagat caaggegatg atgateccie aageecacct cogetggaat
2221 ctgatgatga cgatgeaica agtagecaac aagaiceega ttatacaget gtigecectc
2281 cigeteetpt atacegeagt geagaageoe acgagectee ceacaaatoe icgaacgage
2341 cagctgasac atcacaattyg aatgaagacc cigatategp teaaltcaaag tetatgeaan
2401 aattaggaga gacatatcac catctgeiga gaactcaagg tocattigas gotatcaatt
2461 attatcacat gatgaaggat gageeggiaa tattiageac tgalgatggg aaggaataca
2521 cotaccegga ticactigag gaagectate ctecatgget caccgagaaa gaacgactgg
2581 acaatgaaaa fcgatacatt tacataaata atcaacagit cticiggect gleatgagic
2641 ccagagacaa attictigea atctigeage accaicagia accacageac aaagegoggt
2701 ccacticgta aagotaaata cactiaaage Hgaccgatt calctacaaa aactaatcca
2761 tataactta ttagtgetac tittclataa gtgattetea aictaaggee attaagagit

2821 taagcaatat acatatacac itacaccggt ctatccaaga tgiggctcaa tgiicitaat
2881 ttgaacatag tcataaggeyg atasataats citiataiit ctgattgigg actgacccat
2941 tcigettaas atgettcgec caftaaaaat gigatctaat agatageect gactagacca
3001 atiaagaaaa acaittgatg aagattaaaa ccticatcge cagiaaatga tiatatigic
3061 tgtaggcagy tgittactec accitaaagt cggaaatate clacctiagg accattgita
3121 agaggigeat aggeattace atccttpaga acatgtataa tgataaatig aagatatgit
3181 caggeecaga sacaactgga tggalitcig ageaactaatl gacaggtaag aticcagtaa
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3241 cigatatatt catigatatt gaiaacaage cagateaaat ggaagicegg cicaasaccat
3301 catcaaggag ctcaaccaga actigtacaa gtageagica gacggaggtc aaclatgiac
3361 cictecttaa saaggttgag gatacatiaa ctatgotagt gagigcaace agiogicaga
3421 atgetgeaat cgaggeectt gasaacegee toageacact fgagagtage ttagagecas
3481 tccaagacat gggtaaagty atitcatcatl tgaatcgeag ttgtgeegaa atggiggeaa
3541 aatatgatct tetagttatg acaaciggac gggetactic aaccgeaget geagtagatg
3601 cgtactggaa agagcacaan CaEeCaceac caggeceage giigtatgas gagaatgege
3661 ttaaaggaaa aatcgatgat ceaaacaget atglaccaga tgolgtgeag gaggettaca
3721 agaacctiga caglacateg accetgaceg aggaaaatit {gggaaacct tatatatelg
3781 ctanagatct gaaggagatc atgiatgate atctacetgg titigggact goctitcace
3841 aactigtica agigatitgt asaataggag aggataacaa ccictiggac acaaiceatg
3901 cigagticea ggeaagtota geagatgptg actcleccea atgtgeacte atacagataa
3961 ccaaaagagt cocaatettt caggatgtge cgoececegac aatecacatt agatcoegtg
4021 gtgatatcee acgageatge caaaagagtc teegaccage accaceates cocaaastig
4081 atcgigptig gatttgitty tHaagatge asgatgglaa aacgetigga cilaagatet
4141 aaggaicasg atitaittaa caaggcaage cacaacctta gatagaacct cagecagact
4201 attgaactal tgacgetptt gatgataala {ataatiaat ggtcatatit gaatatgaca

4261 acatctiget tetighiitg cottgtatot cittgagtte gaagatcatt ccaaacitac

4321 aaacatgcac aagatgtiat gottiageaa agaattgata ggagtacigg tatataatst
4381 aaatataaca agigatgaag attaagaaaa accagicggt attticcaga ctiggeattt
4441 cttatcttea tottetanag tgagatattt tatcatcasa aastgagacg cggagtetta
4501 ccaacggete clccageata taatgatait geatacicta tgageatact cccaaccega
4561 ccaagigtca tagtcaatga gaccaaatca galgtactgg cagigeeagg ageagatgtt
4621 ccatcaaact ceatgagace agiggcigat gataacatig afcactcaag coatacteca
4681 ageggagtag ctictgect! tatattggaa gotaaagipa atgtaatiic gggaacaaaa
4741 gtectgatga ageaaatace tattiggett coactgggts tagetgaica gaagatatac
4801 agcttigatt caacaacage cgeaattatg ttggeticet acacagigac acacticggg
4861 aagatatcta accegetggt acgtgicaac aggetaggee caggaatace cgateatecg
4921 ctacgacice tgaggitgge caatcaggea ticeticaag agitigitet tecaccagic
4981 cagcticece agtatitcac attigatcts acagetctaa ageicatcac {caaccatig
5041 ccagetgeaa cetggacaga cgasacteca geaggageag teaatgetel tegtectggg
5101 cicicactec atcccaagel tegtocaat! ctictacegg ggaagatage asagasaggt
5161 catgettcag acttaacate acctgacaaa attcaaacas icatgaaige aataccggac
5221 cicaaaatig tecogatiga tecaaicaag aacatagiig paatigagpt tecagaatia
5281 ctagitcaaa ggotgaccgg caaaaaacca caacccaaaa atggocaace aattattoca
5341 gticttetic cgaaatatgt tggactigat cotatatcge caggggactt aactatggtt
5401 atcacccagg attgigatic atgeeactct cocagecagee atecgtatca calggacaag
5461 caggatagit accaataait tagaticcat tcgagetatt atictgetag taaticegac
5521 pgpatcaata gactaaaaat ctgattgtat agaattataa aagaatcaag cagaggeaac
5581 agacicacag cttacgecta gatgactaat attaaggagt tititastol aatittccag
5641 tctiaagtaa taatcattic tittgiaatt aattatgeat tighaactt atcggtgega

5701 gatticcitg agaaccegge ggggcticta clatctglag taaccagaag agaagttcaa
5761 cccagicaaa actaaaccaa geaatatiet gaatgeteta tagictatic taalcagagg
5821 tataacastg getaagatit caatgacteg ttaacaateg clagtastit faatciceag
5881 aitaagaaaa agatatacga tgaagattas ggogacaacg agecgaaact teatetottt
5941 taaagatcta acatiatetg ficcaaagtc atacaaggac acaticasat cagggatigt
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6001 aagctgctat tictiacete cecaaateac ctatacaaca tggggtcagg atatcaactt
6061 ctecaattge clegggaacg itticgtaas acticgtict tagtatgggt aatcatecic

6121 ttecagogag caatefccat geegettggt atagigacas atagoacict caaagoaaca
6181 gaaattgatc aattggiity tcgggacaaa clgicaicaa ceagicaget caagicigty
6241 gggctpasatc tggaaggaaa tggaattgea acegatgice calcageaac aaaacgotgy
6301 ggaticcgt! caggtgtece tcccaaggtg gteagotaty aagecggaga alggpoagas
6361 aattgcetaca atctggagat caaaaagtca gacggaagty agtgoctece tefeecicee
6421 gacggtgtac gggpatteee tagatgiege tatgiceaca aagitcaagg aacaggtect
6481 {gtcecgetg acttagettt ceataaaaat ggggotttit tottgtatga lagattggee

6541 tcaactpica tctaccgigg gacaactttt getgaaggte teatagettt tttaatioty

6601 tcagagccca agaageattt ttggaagect geaccagele algaaceggt gaacacaaca
6661 gatgattcca caagetacta catgaceetg acactcaget acgagatgic anatittgga
6721 ggcgapgasa gtaacacect ttitasggta gacaaccaca cataigigea actagategt
6781 ccacacacte cgeagttect tgitcagete aatgaascac ticgaagaaa taatogoctt
6841 agcaacagta cagggagalt gacttggaca gtggatceca aaatigaacc agaigtiggt
6901 gagtgggect tetgggasac taaasaaact titeccaaca acticalgga gaaaacttge
6961 atticcaaat tctatcaace cacaccaaca actoetoaga toagageocg gogggaactg
7021 tceaaggaaa aattagetac cacecaceca ceaacaacte cgagetggtt ceaacggatt
7081 cococtecagt ggtticagig cicactgeag gacggacaga ggaaatgicg acccaaggic
7141 taactaacgp agagacaatc acaggtiica cogegaacee aatgacaace accatigece
7201 caagtccaac catgacaage gaggitgata acaalglace aagigaacaa ¢Cgaacaaca
7261 cageatccat tgaagactee cooccategg caageaacga gacaatigac cacicogaaa
7321 tgaaticgat coaaggeteg aacaacicsyg CCCagagece acagaceaag gocacgocag
7381 cgoccacage atcocogatg accoiggace cgoaagagac ggocaacalc agoeaaaccag
7441 gasccagece aggaagegea goeggaceaa gicagecegg acteactata aatacaatas
7501 gtaaggtagce tgattcactg agteccacca ggaaacaaas gegateggtt cgacaaaaca
7561 cegetaataa atgtaaccca gatetteact attggacage tgltgatgag ggpprageag
7621 caggatigge atggaticea tatittggac cigragoaga aggesictac aitgagggig
7681 taatgcataa icagaatggg ctiatitgeg gretacgtca golagocaat gaaactacec
7741 aggetettca attattictg cgggoeoacaa cagaactgag gacttacica ciicttaaca
7801 gaaaagetat tgatiticti cticaacgat ggggagglac cigicgaatce ctaggaccat
7861 citgitgeat tgagecacat gaitggacaa aaaataitac tgatgaaatt aaccaaatia
7921 aacatgactt taitgacaat ccectaccag accacggaga tgatctiaat claiggacag
7981 gitggagaca atggatecceg gotggaatty ggattattgg agtiataatt gelataatag
8041 cectactttg tatatptaag attitgtett gatttattct gagatctgag agaaasaaat

8101 ctcagggtta cictaaggag aaatatiail ttaaaatil actiaaatge tgaccactia

2161 ictiaaatga geaatiaala atatgtitit ctgeticttt gettgattta caatatgata

8221 tttctcttaa taatgatiaa fataltaaga aasacttatg acgaagatia aaggggagga
8281 tegttaacgy gaaaatcice catctegttc gtegaageca cgtiggigat geligeaget
%341 gagaacaact ccagagattg taggiagaaa ggaccageat ttataggiag gggtcagaas
8401 gcaacaatag ccataaaagg agagectgac attgetatit aatatectag aaceligatit
2461 ctaggticta gitgtacaat ceggatgatg gageattcaa gagaacgggy tagatcfage
8521 ascatgegac ataatageeg ggaaccatac gaaaatccat caaggtcicg cicatfaict
8581 cgggacccia atcaggitga toglaggeag colcgaagtg calcccaaat icgigticeg
3641 aatctgttce atcggaaaaa gacigatgea cicatagtic ctecggeice caaagatata
8701 tgcocaacac tcasansagyg aticeicige gatagtaaat ttigeaaaaa agatcaccaa
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8761 tiggatagct taaatgatca tgaattacta cigetaatig caagaagaac atgiggaatt
8821 atcgagagcea attcgeagsat tacatcccea aaagalatge ggttagogaa tecaacaget
8881 gaagacttct cacaaggiaa tagicctaaa taacacttg cagtectict {caaattget
8941 gaacatiggg caaccagaga cotaaggcaa atigaggact claaactiag ageteitiia
9001 accettigtg coglattaac aaggaaatit tclaaatcee aactgggict tolaigigag
9061 acccacctac ggoatgaggg coteggacag gaccaagetg atictgiatt agagptictac
9121 caanagacice acagtgataa aggagggaat ttigagpctg cectgigpea acaatgggac
9181 cgacagicgt taataatglt catcictget ttictcaaca tigetcteca gacacciigt
9241 gasagticia gigtecglagt cicaggtcelt gecacaitgt acccageaca agacaatict
9301 acaccgtceg aggeaactaa tgataccace tggteaagta cagitgaata gaaaaccact
9361 ggagctattt ticcacgatt geicteaglc aataaattaa tatagatata atacgactic
9421 ggtegtgcaat {gicaagggt teoatitgat aataatgalt ctiaasacaa telactaieg
0481 taattatcga tggatctace ctatttgacyg gtacatgact tgaatgtaat aaggtaagtt
9541 ggtatctgag giattitgic tagagiatac tcasaatcegt atgtetagea aattatcaat
9601 agcaaagtia aaticiccla acctcatatt tigatcaagt aatcatgatt ttatggtaat

9661 tetitgeaga ttatcggitt aatcittatt aagaaaaaat catgatigta gacaattiac

9721 tggtagicee tgggtateca agitiatgaa cagagetaga gagaatiige tacticegag
9781 giataacttt altattiget acttcgaatg cotasaacca glaatgeagg atgaagatia
9841 attgcggagg aatcaggaat tecaactitag ttecttaagg cotegtetga ateticaica
Q001 gitagtaagt tctittatag asgtoatiag ctictaaggt gattatatit tagiatiaaa

9061 itttgtiaat tgetigetat aaagitpaaa tgictaatge taaatgaac atttetitga

10021 agctgacata cgaatacatc atatcatalg aaaacatcge aattagageg tecttgaagt
10081 ctggeatiga cagicaccag getgtictea glagicigic ctiggaaget ctiggggaga
10141 caagaagagg tcccagagag icccaacagg Hggeataag gtoatiaaca coageatagt
10201 cagetogate aagacigtaa gegagiegat tgeaactaaa aagatiatit cigtigtit
10261 azacaaaitc cittigigty agacaccole aaggeacaag atggoiaasag coacaggecg
10321 atacaatcte gigeccecaa agaaagatat ggaasaggps gigatitita gtgaiciilg
{0381 taatitctig atiacicaas cooigeaagy tiggaaggtt tatigggcag gaatigagit
13441 tgatgtaagt casaaaggcea tggetetict gacaagactc aaaacaaatg actttgetee
13501 tgectgogeg atpacaagaa atetettcee acatetgtic caaaacceaa attcggitat
13561 tcaaictcor aictgggett tgaggetgat ttiggoagee goatigeagy atcaglight
10621 agaccatica tiggitgage cattgacagg ggcoteteggt clagttictg attggeteet
10681 aactacaacg tcaacacatt tcaatcticg tactagaage gtaasaggace agetiagie!
10741 tegtatgtia ictitgatca ggicaaacal ctigeagiic atcaacaage ttgacgecct
10801 geatgitetc aattacaaty gtitactcag tagtattgag atcgggactt ctacacacac
10861 aatcatiata actcglacaa atatgggitt tcicgiggaa ghicaggage ctgacaaaic
10921 agetatgaat ictaagegee caggaccagt caagtictea ttacticatg agtotgeett
10981 caaacctiic actegtgtic cacaaictgg gatgeastca ttaataaige agticaacag
11041 titptigeca alttaacaag gtgatctiaa agtasgtaca tgaastgagaa ttagtigtes
11101 giettaccta geatigtiga gitagetate taatotattt teactaatty cattgageac
11161 tgetagtagg ttigeaccac gitasagatt cagagtgtat gaatigigea gatitaaact
11221 tgggttttge cttatgettc acaggiggtc titttaaaat ggagattate ageatitclt
11281 caatgggagg agttagcaat cagaaaltgg agataaatgyg acatcgggat agascaatge
11341 ctaactattg ggegectitc atttitaaat gtgtatataa ceaatetit! ootatettig
11401 cttatatige tgtaactiia ctitaataac atgicaatge tatactgtia agagaaggic

11461 tpaggaagat taagaaaaag gteicgtgtt cactiggityg cogicaagta tectgiggtt
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11521 dttitctace taacticcte atgeeatatg getacceage atacceagta cooggatgea
11581 cgtitatett cacctatagt cciggateaa tgigatitgp tagcicgage atgigpgita
11641 tattcaictt attetctaas tocteageta aggeaalgta aattaccaaa acatatatat
11701 cgacttaagt tcgacacaal agtatecaaa tiectaaglg atacacetgt ageaacactg
11761 ccgatagact atitagiace aatictoctg cgitcoctaa cggggeacgg tgataggeeg
11821 tgaccoega ctigtaatea attectigat ggaattatia attacactet {catgatgea
L1881 geetttetitg atiactatet caaggeaaca ggtgeacagg accatifgac aaacattaca
11941 actagagaga agctiaaaaa cgaaattcta aacaatgatt atgiccatea attgtictic
12001 iggcatgace tgtctatitt goctegacgt gggegtetga alcgegggaa caacegttca
12061 acctggtttg ttcatgatga aticatigat attitaggat atggogatta tatttittgg
12127 aaaataccit tatcatiatt accagitact alagacgggg fcocacacge ggeaacigac
12181 tggtatcaac cgactottit taaagaaice atcctaggee acagecaaat cotatetgig
12241 tcgacagetg aaatactaat tatgigtasa gatattatea ccigtaggit taatacatca
12301 ctgattgeat ceatigeaas attagaggat gtagatgtpt cipattatec tgaccogagt
12361 gatatictta agatatacaa tgeiggagac tatgtaatal clatfcligg cteagaaggt
12421 tataagataa taaagtacct {gaaccacit tgtitggcea aaatecaact ttgeictaaa
12481} ttcacagaaa gaaaaggicg ttcctcaca cagatgeatt tatcagiaal aaatgatcit
12541 cgggagttga titctaaccg caggitaaag gactatcage asgagaagat tagggatitt
12601 cacagaatat tattacaatt geaattatet ccteaacagt titgigaatt attctoigtt
12661 caaaaacatt gggggcatco aattitacat agtgagaaag clatacaaaa aglaaaacgg
12721 catgeaacca toettaagge tolcagacet aatgicatit ttgagacata ttgigtatic
12781 aagtacaata tigccaagea clatitcgac agecaaggaa ciiggtacag tgtaatetca
12841 gacaggaatt taactcoagg actcaactce iteataaasc glaatcactt tocticacta
12901 cceatgatta aggatettet algggaattc tatcatelta atcacoctee gitatictet
12961 acaaaggiga ttagigactt aagtatittc atcasggata gggecacage tgttgaacag
13021 acatgtigee atgcagtctt tgaacccaat gipetaggtt acaatcctec aaacaaatic
13081 tccactansa gggteccgga acaatiicts gaacaggagy atttitcaat cgaaagtgic
13141 cigaatiatg cacaggaatt acattatita tHaccacaga ataggaaitt ticcittict
13201 citaaagaaa aagaattaaa tattggacga acatitggtla agctaccata tetcacacgg
13261 aatgtccaaa citiatgiga ggotetgtia geagatggac tggetaagge ctfccccagt
13321 aacatgatgg tagtaactga acgigaacaa aaagagagec teiteatea ggeateatgg
13381 caccacacca gtgatgatit tggagagaat gotaccgiic gagggagtag tittgtaact
13441 gatttagaga agtacaatct tgeatttege tatgagtica ctgeaccatt tatigagtac
13501 tgeaaccatt getatggtpt gogtaatgic titaatigea tgeattattt aatcecgeag
13561 tgitacatge atgtaagtga tattataat cogecicaca atgitaatet tageaatega
13621 gaatatectc ctgaaggecee gagticgtac cgaggpcact taggagpcat agagggatta
13681 caacaazaac tgiggacgag tataicotgt geacaaatet cottagigea aattaaaact
13741 ggitttaagt tacgatcage ggtcatggga gacaateagt gtataacegt attgtotptt
13801 titecacttg azacagaccee tgaagageag gageaaageg ccgaagacaa tgotgeaaga
13861 gtagcageaa giottgeaan agtaaccagt geatgiggea tottictiaa accagaagag
13921 acattcgtac actcaggiit catttattic gganaaaaac aataicicaa tggtgtacaa
13981 ttaccgeaat cactcaaaac agcageaaga atggegecac tetctgatge tataticgat
14041 gaictacaag gaacactige cagtatigga actgecticg aacgtpotat alcggaaacy
14101 cgacatatce teccatgtop tattgtagea getttecata cgtatitcge cpticggatt
14161 ttacaatatc accatctigg atttaataaa ggeatcgatt tagggcagit gteacttagt
14221 aaaccattag actatgggac tatiacicta acatiggegg tiecacaagt ectiggggoa
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14281 ttgtcttitc taaatccaga aaagigitit tatcgaaact teggagatce igtgactict
14341 ggactittce agotacgget gtacctagaa atggltaaca tgaaagacct attitatcca
14401 ttaatatcga aaaatccagg aaatigtagt gocatigatt Ugtctiaaa tccatcegga
14461 tiaaatpiic caggatcaca agacttgaca toctittige gacagategt taggeglagt
14521 aitacactaa cigeaagaaa taagiiaatt aacactetet tecatgecte tgetgattty
14581 gaagatgaga tpgitigtaa alggctectt teatcaaace cfgicalgag togeittgea
14641 geggatatit titccaggac acctagiggt aaacgtetee aaataitagg tiatetigaa
14701 gggaccagga ctetattgge ctecaaaate alaaacaaca acagigagac acctgtactt
14761 gataagctga ggasgateac cctacaaaga tggastetgt goticagtia tiggaccat
14821 tgtgaccaat tactageaga tgotolacag asaattaght geacggigea tiiggeccag
14881 aittigegts agiatacatg gicacacatc Hagagggta gaccatigat cggagegaca
14941 ttaccatgia tggiggagea attcaaagit aagtggolaa gacaatatga acctigteca
15001 gaatgectea acasaaaagg cicaaatgot tatgicicag tigeagicaa agatcaagtg
15061 gteagtgctt ggoctaatac ttotegaata agitggacaa tagggagtgg tgtecoctat
15121 atagggtcaa gaaccgagga tagaatcgga cageoigeaa teaageegeg atgeectica
15181 tctgeoctea aggaggetat agaattagea tcaaggotca cttgggttac acaaggaagt
153241 tctaatagig aacaattaat coggoctitc tagaagega gagicaacct lagigicagt
15301 gaagtcctge aaatgacace atcacatiat tcagganata tigtecatog atataacgac
15361 caatatagee cgeacteatt tatggegaat cgeatgagea atacigegae cogieteata
15421 gtgtoaacta atacacttgg agaatittca ggitggaggae aggeogecag gpatageast
15481 ataaittice agaatgitat aaattiagea gtigeoctit stgatattag altccggaat
15541 acgaacacct ctgatataag goataatagg getcateltc acctgacaga gigotgtact
15601 asagaggice cggeccagta titgacatat acaagtgeac icaatetgga titasgoegt
15661 tatcgtgata atgaactaat ataigacica aatccaciga ggggaggatt gaactgoaat
15721 tiaacaaigg atagiccttt agtpaagget cctaggcetta acatgatiga agaigatet!
15781 ctecgetiic cacaccttic tggatgegag ftagegaaaa cggtggtaca atccatcalc
15841 tcagacaata geaactcatc aacagateca atcagtageg gagaaacacg ctetitcaca
15901 actestitte teacttacce teagattgge clicttiac gittegggge aglattatge
15961 tittatciag geaatactat cotatggact asaasacity atiatgaaca gitictatat
16021 tatitgeata accagetgea caacttacet categageac teegtgttt! taaaccaaca
16081 titaggeatg ccagigtgat gtoccgatta atggaaattg attccaactt cteaatttat
16141 attpgegpea catciggaga tegagggety totgalgetg ctogactglt tetteggaca
16201 geaatcgega gittittaca atttettaaa agetggaica tegaicgeca aaaggeaatt
16261 cotitatgga tagtatatce gottgaaggt caacageogg aatccatcas {gaalticta
16321 cataaaatti tiggtetget caaacaagge cccaaaaata ttecaaagga gtcageatt
16381 caaaatgatg gacatttgga tttggcagaa aataatialg ittacaatag taagageact
16441 gotagtaatt tcticcatge atcottaget tactggagaa glaggaaate teggaaaact
16501 caagaccata atgatitcic aagaggggat ggaacactta cagaaccegt giglaagiic
16561 tcaageaatc atcagicaga tgaaaagtac lacaatgiga catgiggaaa glcaccgaag
16621 ccgeaagaac geaaagactt ctegeaatac agacicagea ataacgggea aacaatgagt
16681 aatcatcgta agaaaggpaa gitccacaag tggaatecct geaaagighi aatggagagt
16741 caaaggggaa ctgitctaas agagggtgac tactticaaa acaatacice accaacagat
16801 gatgtatcaa gtocteaceg acicattcta ccatttitia aatigggaaa tcacaaceat
16861 geacatgate aagatgeeca agantigala aaicaaaata tiaaacagta cotacatcag
16921 ctaaggtcta tgitggacac cactatatat tglagattca caggpattgt cicatccatg
16981 cattacaaat tggacgaagt ictictagaa tacaataglt (cgattcage tatcacatta
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17041 gelgaaggte agggeteage gactotatta ctittgeaga aatatagtac aaggtiatia
17101 tittigaaca cattggeaac agaacacagt atagagicag aagiigiatc aggittitet
17161 actcegagaa igttgitace aataaigeas aaggticalg aaggacaagt cactgtiate
17221 tiaaataatt cagcaagtca gataactgac ataactaget caatgtggtt aagiaatcaa
17281 aaatataatc taccitgtca agtigaaate attacgatgg atgetgaaac aacagagaac
17341 ttaaacaggl cecaacicta cogagoagia tataactiaa factigatea cattgatccg
17401 cagtatctea aggtggiggt actcaaagta ttctgagle atatagaagg aatattatgp
17461 attaatgatt actiggeice attattcggy gotggitact tgattaaace gatiacatca
17521 agigeccggt caagigaatg glacctitge tiatcaaait {gataictac taacaggaga
17581 tcggeccate agactcacaa ggeaigtett ggtgttatca gagatgettt gcaageacaa
17641 gtecagegag gegtgtactg gtigagicac aicgeacagt atgetacaaa gaatciccat
17701 tgtgaataca tatgoctigg titcecacct ctagaaaagg toctatatca caggiataat
17761 ctagtigata ctggactegg tecatigicg teagtiatia gacatitaac faacciccag
17821 geagagatac gagactiagt attagattat accetgatga gagagagicg cacicaaacg
17881 taccattita ttaagactpe asaaggoaga atcacaaagt tagicaatga cittctgaag
17941 dttcitiaa tigicoagge acicasaaat aattotictt gotatactga gettazaana
18001 Hacctgagg tgattaatgt gtgtaatcga tttiatcata cicacagity cgaatgicag
18061 gaaaaatict ttgiccagac getttattia caacgectac goegatgoaga aatcaageta
18121 attgaacgee ttaccgggtt aatgegatit tatccagaag ggttaatats ticcaatcac
18181 acataggtac {aagtcates tagtatgagy aatagaataa tgatastice tgacgacagt
18241 titagitcog attctaagta tatcggaaga gaglatgoca alctiaalta tiaaaggtaa
18301 caagctatta gtiatiactt attgataaga ataaacttia tcatagegta acacatcata
18361 actitatage gatttigeat tictaatcet agtatitalt agaatgtact atcagagaaa
18421 tgaccccagt tectalctit aaataatgat tgigtgtatt asatiatiag titatiaggt
18481 ttaigagtig gitacacagt gagtattagt aatigaggat tatgtagata ggtaaiclaa
18541 cactgaatca cocatctgat gtcaccatat coaaatattg tgetaglicge atttaaacat
18601 getatctica gttaagiaac atagactgaa aatgetasga agagatigga gtaaaagiat
18661 aaaataaait taattasact tcasagtgst taaatgataa tgatctiggy aactogatat
18721 gaccicaagt casaaataat gteaatataa tigiitagia atatgagita taatgigaat
18781 tttgataact asctageltt agiagitaag atcaaatgea aacatictaa gaatgitasg

18841 cgeacacaaa aacattataa asaaccaatt tittcctitt tgigtgtece [gi—;@:):@\\g {;i M \)

VP33

MEHSRERGRSSNMRHNSREPYENPSRSRSLSRDPNQVDRROPRSASQIRVPNLEH
REKKTDALIVPPAPKDICPFTLKKGFLCDSKFCKEKDHOQLDSINDHELLLLIARRTCGE
IESNSQITSPKDMRLANPTAEDFSQGNSPKLTLAVLLQIAEHWATRDLRQIEDSKL
RALLTLCAVLTRKFSKSQLGLLCETHLRHEGLGQDQADSVLEVYQRLHSDKGGN
FEAALWQOQWDROQSLIMFISAFLNIALQTPCESSSVVVSGLATLYPAQDNSTFSEA

TNDTTWSSTVE /(o A%
(SZEIONYS )
NCH32549

1 cggacacaca aaaagaaaga agaaltitia ggatctitig tgigegaata actatgagga

61 agatiaataa ttitceteic atigaaattt atatcggaat ftaaatigaa attgiiactg
121 taatcacacce tggittgiit cagagecaca tcacaaagat agagaacaac claggtetce
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181 gaagggagea agggcaicag tgigeicagt tgaaaatcee ttgicaacac claggictia

241 tcacatcaca agticeacet cagacictge agggigatee gacaacctia atagaaacat

301 tattgtiaas ggacagealt agticacagt caaacaagea agatigagaa ftagcettgg

361 ttitgaactt gaacaciiag gegaitgaag attcaacaac cotasagelt gggetasaac

421 atiggaaata gttaasagac aaatigetcg gaatcacaaa attcogagta tggaticicg

481 tceteagaas atctggatgg cgecgagtet cactgaatet gacatggatt accacaagat

341 ctigacagea gotetoteog ticageaggy gattgticge caaagagtea toceagigta

601 tcaagtanac aatctigaag aaatttgeca acttatcata caggecttig aageaggtigt

661 tgaitticas gagagtgege acagtticet feteatgett tgtetteate atgegtacea

721 gggagattac aaactiitct tggasagtgg cgoagicaag tatitggaag ggeacggett

781 cegttitgaa gtecaagaage gigatggagt gaagegectt gaggaattge tgecageagt
841 atctagigga aaaaacaita agagaacact tgetgecalg coggaagagg agacaactga
901 agetaatgee ggteagitte ictoctitge aagictatic cttcogaaat tgglagtage

961 agaaaaggcet tpectigaga aggttcaaag geaaaticaa glacatgeag ageaaggact
1021 gatacaatat ccaacagett ggeaatcagt aggacacalg atggtgattt toogtitgat
1081 gegaacaaat titetgatea aattfcicet aatacaccaa gggatgeaca iggttgeegg
1141 peatpatgec aacgatgetg tgatticaaa feagigget caagotogtt tcaggett

1201 attgattgtc aaaacagtac ttgatcatat colacaaaag acagaacgag gagiicgtct
1261 ccatcctett geaaggaceg ccaaggiaaa aaatgaggty aactcctiia aggetgeact
1321 cagetccctg gocaageatg gagagtatge tectttegoe cgactittga acctticigg
1381 agtaaataat ctigagcatg gictittece tecaactateg geaatigeac toggagiege
1441 cacageacac gggagtacce tegeaggagt aaatgitgga gaacagtale aacaacicag
1501 agaggetgee actgaggctg agaageaact ccaacaatat geagagtete gogaaciiga
1561 ccatcttgga ctigatgalc aggaasagaa aatictiatg aacttecalc agaasaagaa
1621 cgasatcage ticcageaaa casacgetat ggtaactcia agaaaagage goctggecaa
1681 gctgacagaa getateactg cigegicact goccaaaaca agtggacatt acgatgatga
1741 tgacgacatt cectitecag gaccceatcaa tgatgacgac aatectggec atcaagatga
1801 tgatcogact gacteacagg atacgaccat tecogatgte gtggtigate cogatgatgg
1861 aagctacgge gaataccags gitactcgga aaacggeatg aatgeaccag atgacttggt
1921 cctattcgat ctagacgagg acgacgagga cactaageca gigectaata gatcgaccaa
1981 gpptgeacaa cagaagaaca gteaaaaggyg ccageatata gagggeagac agacacaatc
2041 caggcecaait caasatgier caggeectea cagaacaate caccacgeca gigegeeact
2101 cacggacaat gacagaagaa atgaacccte cggeteaace agecetegea tgetgacace
2161 aatiaacgaa gagpgceagacce cactggacga tgeegacgac gagacgicta gectteegee
2221 cttgpgagica gatgatgaag ageaggacag ggacggaact tccaaccgea cacecactgt
2281 cgeeccaceg goteecgiat acagagatea ctelgaaaag asagaacice cgeaagacga
2341 geaacaagat caggaccaca cicaagagge caggaaccag gacagtgaca acacecagic
2401 agaacacict ttigaggaga tgtatcgeca catictaaga tcacaggggc catttgatge
2461 igtttigtat tafcatatga tgaaggatga gectgtagtt ticagtacea gigatggeaa

2521 agagtacacg tatccagact coctigaaga ggaataicca coatggotca ctgaaaaaga
2581 gpctatgaat gaagagaata gattigitac atiggatgpt caacaattit atiggecggt
2041 gatgaatcac aagaataaat tcatggeaat cotgeaacat caicagigaa tgageaigga
2701 acaatgggat gattcaaccg acaaatagel aacaitaagt agicaaggaa cgaaaacagg
2761 asgaatttit gatgictaag gigtgaatia ttatcacaat aaaagigatt ctiatitity

2821 aattiaaage tagettatia itactageeg ftittcaaag ticaattiga gictiaatge

2881 aaataggcegt taageeacag tatageeat aattgtaact caataticta actagegatt
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2941 tatctasatt aaattacatt atgetittal aacttaccta ctagectgee caacatttac

3001 acgatcgtit tataattaag aaaaaactaa tgatgaagat taaaaccite atcaiccita
3061 cgicaatiga atictctage actcgaaget tatigiciic aatgtaaaag aaaagetggt
3121 ctaacaagat gacaactaga acaaagggca ggggccatac tgeggecacg actcaaaacyg
3181 acagaatgee aggeectgag cttteggget ggatetetga geagetaatg accggaagaa
3241 tecigtaag cgacatetic tgtgatattg agaacaatce aggattatge tacgeatece
3301 asatgcaaca aacgasgeca aacCegaaga CEegeaacag 10aaaccoaa acggacceas
3361 titgeaatca tagititgag gaggtagtac aaacatigge ttcatigget acigitgige
3421 aacaacaaac catcgeaica gastcatiag aacaacgcat facgagtott gagaatggtc
3481 taaagecagt itatgataty geaaaaacas telectcatt gaacagggit tgtgetgaga
3541 tggttgeaaa atatgatelt ciggigatga caaccggicg ggoaacagea accgeigegg
3601 caactgagge ttattgggce gaacatggtc aaccaccace tggaccalca cittatgaag
3661 asagtgegat tcgggptaag atigaatcia gagatgagac cgicectcaa agigttageg
3721 aggeaticaa caalctaaac agtaccacti cactaaciga ggaaaatiit gggaaaccig
3781 acatitcgge saaggatitg agaaacatia igtatgatca cligectggt titggaacty
3841 cittccaccs attagtacaa gigattigta aatigggaas agatageasc caliggaca
3901 tcattcatge tgagitccag gecageootgg cigaaggaga cictecteaa tgtgeectaa
3961 ticaaattac agaaagagtit ccaatctice aagatgetge tocaccigic atecacatce
4021 gotctogagg tgacattcce cgagotigee agaaaagott gegtecagte ccaccatege
4081 ccaagatiga tcgagetige glatptgttt ticagetica agatggtaaa acactiggac
4141 icagaaitig agecaatete coiteecice gaaagaggeg aataatagea gaggcticaa
4201 ctgetgaact atagggtacg ttacatlaat gatacactig tgagtatcag cectggataa
4261 tataagtcaa tiaaacgacc aagataaaat fgiicatate tegetageag cttaaaatat
4321 aaatgtaata ggagetatat cicigacagt attataatca attgtiatia agtaacceaa
4381 accaaaagty atgaagatta agaaaaacct accteggetg agagagiglt tiitcatiaa
4441 ccticatclt gtasacgity ageaaaatly tlaasaatal gaggcggett atatigecta
4501 ctgetoctee tgaatatatg gaggecatat acccigteag gtcaaatica acaatigeta
4561 gaggtggeaa cageastaca ggeticetga caccggagte agicaatggg gacactecat
4621 cgaatccact caggocaalt gecgatgaca coategacea tgecageocac acaccaggea
4681 gigtoicate ageattcate ctigaageta tggtgaatgt catatcggge cocaaagige
4741 tastgasgca aattccaatt tggcticcte taggigtege tgatcaaaag acctacaget
4801 ttgacteaac tacggecgee atcatgetty ciicatacac tatcacecat ticggeaagg
4861 caaccaatec acttgicaga gicaatcgge tggetoctgg aatcceggat cateoccica
4921 ggetectgeg aattggaaac caggetitee tecaggagtt egticticeg ceagiccaac
4981 taccccagta tticacctit gattigacag cactcaaact gatcacccaa ceactgectg
5041 ctgcaacatg gaccgatgac actccaacag galcasatgg agogtigogt coaggaatit
5101 caittcatee aaaacttege cecatictit tacccaacaa aagtgggaag aagggraaca
5161 gtgccgatet aacatctocg gagaagatec aageaataat gacticactc caggacttta
5221 agatcgtice aattgatcca accaasaata tcatgggaat cgaagigeca gaaactotgg
5281 tccacaaget gaccggtaag agggtgactt claaaaatgg acaaccaaic atcoctgitc
5341 itttgeoana glacatiggg tiggaccegg tggetocagy agacetcace atggiaatca
5401 cacaggattg tgacacgtgt caticicetg caagictice agotgtgatt gagaagtaat
5461 igcaataatt gactcagate cagitttata gaatcttote agggatagig ataacatcla
5521 titagtastc cgiccattag aggagacact ittaatigal caatatacta aaggtgeltt

5581 acaccaitgt ctittttctc toctaaatgt agaactiaac aaaagactca tastatactt

5641 giititaaag gatigatiga tgaaagatca taactaataa caltacaaat aatcclacta
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5701 taatcaatac ggigaticaa atgtiaatct ticteatige acatacittt tgeocttate

5761 cteaaatige ctgeatgett acatctgagg atageeagtg tgactigeat tggaaaiglp
5821 gagaaaaaat cgggaccceat tictaggtig ttcacaatce aagtacagac atigecetic
5881 taatiaagaa aaaatcggeg atgaagatta agecgacagt gagegtaate ticaictetc
5941 ttagattatt tgtittccag agtaggegte gteaggicet titcaatcgt glaaccaaaa

6001 taaactccac tagaaggata tigtggggca acaacacaat gggogitaca ggaatatige
6061 agttaccteg {gatcgatic aagaggacat cattcttict tiggptaatt stectittce

6121 asagaacait ftocatccea ctiggagtea tocacaatag cacattacag gtiagtgatg
6181 tcgacaaact agtitgtcgt gacaaactgt catccacaaa teaaitgaga teagtiggac
6241 tgaatctoga agggaatgga gigpcaacig acgtgecaic tgcaaciaas agatgggget
6301 tcaggteegg tgtcccacea aaggtggtea attatgaage tggtgastgp getpasaact
6361 getacaatct tgaaatcaaa aaaccigacg ggagtgagtp tolaccagea gogecagacy
6421 ggattcgggg citccecegg tgecggiatg tgeacaaagt atcaggaacg ggacegigip
6481 coggagact! tgecticeat aaagagggtg citicticet gtatgatcga citgettcea
6541 cagttatcta cogaggaacg actitcgetg aaggtgtogt tgeaitictg atactgooce
6601 aagctaagaa ggacttettc agetcacace coligagaga gecggicaat goaacggagg
6661 accegictag tgpctactat tetaccacaa tiagatatca ggetacegpt titggaacea
6721 atgagacaga gtacitgitc gaggtigaca attigaccta cglecaactt gaaicaagat
6781 tcacaccaca gitictgete cagetgaaty agacaatata tacaagigpg asaaggagea
6841 ataccacggg aaaactaait tggaaggtca accocgaaat tgatacaaca ateggggagt
6901 gggccttctg ggaaactaaa aaaaccicac tagasaaatt cgeagigaag agtigtotit
6961 cacagtigta tcaaacggag ccaaaaacat cagtggicag agicCggege gaactictic
7021 cgacceaggg accaacacaa caactgaaga ccacaaaaic atggettcag aaaaticcic
7081 tgeaatgett caagtgeaca gieaaggaag ggaagetgea gigicgeate taacaacect
7141 tgecacaatc fccacgagic cocaatcoct cacaaccaaa coaggiccgg acaacageac
7201 ccataataca ccegtgtata aactigacat ctetgaggea actcaagtig aacaacatca
7261 cegeagaaca gacaacgaca geacagecte cgacactooe feigecacga cogeagecgg
7321 acccecaaaa goagagaaca ccaacacgag caagageact gaciteetgg acceogecae
7381 cacaacaagt cccecaaaace acagegagac cgotggeaac aacaacacte atcaccaaga
7441 taccggagaa gagagtgeca geagegggaa gotaggeita attaccaata clatigetgg
7501 agtcgeagga ctgateacag gogggagaag aacicgaaga gaagceaattg fcaatgetca
7561 acccaaatge ascectaatt tacattactg gactacicag gatgaaggig cigeaatogg
7621 actggectgg ataccatatt tegggecage ageegaggga atttacatag aggggctaat
7681 geacaatcas gatggtitaa tetgigeett gagacagetg gocaacgaga cgacteaage
7741 tcitcaactg ticetgagag coacaactga getacgeace tittcaatee teaacegtaa
7801 ggeaattgat ticitgetge agegatgpeg cggeacalge cacatictgg gaceggactg
7861 ciglatcgaa coacalgall ggaccaagaa cataacagac aaaaitgaic agattaitca
7921 tgatttigtt gataaaacee tceggacca gggggacaat gacaaitggt ggacaggatg
7981 gagacaatgg ataccggeag glatiggagt tacaggeptt ataatigeag ttatogetit
8041 atictgiata tgeaaatitg ictittagtt tifcticaga ttgettcatg gaaaageica

8101 gecteaaate aatgaaacca ggatitaatt atatggatta citgaateta agaitactig
8161 acaaaigata atataalaca clggagceltt aaacatagee aatgigatic tagctoctit
3221 sasctcacag Haatcataa acaaggtttg acatcaatct agttatetet tigagaatgs
8281 taaacitgat gasgattaag aaaaaggtas tctifcgatt atottiaatc ticatectig

8341 atictacaat catgacagtt gtctitagtg acaagggaaa gaagocttit tattaagity
8401 tastaatcag atctgegaac cggtagagtt tagitgeaac claacacaca taaageatig
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8461 gtcaaaaagi caatagaaat ttaaacagtg agtggagaca acttitaaat ggaagetica
8521 tatgagagag gacgeecacg agetgecaga cageaticaa gggatggaca cgaccaccat
8381 gttcgageac galcatcate cagagagaat tatcgaggte agtacegica atcaaggage
8641 geetcacaag tgegegtice tactgtattt cataagaaga gagttgaace attaacagit
8701 cctccageac ctaaagacat atgiccgace ttgasaaaag gatitiigty tgacagtagt
8761 ttttgcaaas aagatcacca gitggagagt ttaacigata gggastiact cotactaatc
8821 geecgtaaga citgtggate agtagaacaa caattaaata taactgeace cagggacicg
8881 cgeitageaa atccaacgge tpatgatiic cageaagagg aaggiccaaa aattacctig
8941 ttgacactga tcaagacggc agaacactgg gogagacaag acatcagaac catagaggat
9001 tcaaaattaa gagcatigtt gactctatgt gotetgatea cgaggaaatt ctcaasatee
9061 cagetgagtc ttttaigiga gacacaccta aggoegegagg gectigggea agateaggea
9121 gaaccegtic icgaagtata tcaacgatia cacagtgata aaggaggcag ttitgaaget
9181 geactatgge aacaatggga coegacaatce ctaatiatgt ttatcactge atictigaat
9241 atigetctee agtiacegtg tgaaagitct getgtegitg tticagggtt aagaacatty
9301 gticcicaat cagataatga ggaagetica accaaccogg ggacatgcte atggtotgat
9361 gaggglacce citaatasgg ctgactasaa cactatataa coitctactt gatcacaata
9421 cicegtatac clatcatcat atatitaate aagacgatat cotttaaaac tiaticagia

9481 ctataaicac tcicgtitca aatiaataag atgigealga ttgocctaat atatgaagag
9541 gtatgataca accctaacag tgatcaasga aaatcatast ctogtatege tegtaatata
9601 accigecaag cataccictt geacaaagtg atictigtac acaaataatg tittactcta
9661 caggaggtag caacgatcea tcocatcaaa aaataagtat ticatgactt actaatgatc
9721 icttasaata ttaagaaaaa ctgacggaac ataaatictt tatgettcaa gotptggags
9781 aggtgitisg tattggotat tgttatatta caatcaataa caagetigta aaaatatigt

0841 tcitgtitca agapgiagat tgtgaccgga aatgetaaac taatgatgaa gattaatgeg
9901 gaggictgat aagaataaac ctiattatic agattaggce ceaagaggea ticticatct
9961 ccitttagea aagtactatt tcagggtagt coaattagty goacgtettt tagetgtata
10021 tcagtegece ctgagatacg ccacaaaagt gieictaage taaattggte igtacacate
10081 ccatacattg tattagggec aataatatct aatigaactt agecgtitaa aatttagige
10141 ataaatctgg getaacacca ccaggicaac iccattgget gaaaagaage ttacctacaa
10201 cgaacatcac titgagegee cicacaatta aaaaatagga acgtegtice aacaatcgag
10261 cgeaaggttt caaggtigaa ctgagagtgt ctagacaaca aaatatigat actccagaca
10321 ccasgeaaga cotgagaaaa aaccatgget aaagetacgg gacgatacaa totaatateg
10381 cccaaanagg acctggagan aggggtigte tlaagegace tetgtaactt ctiagtiage
10441 caaactatic agggptggaa ggitlatigg geigglaitg agttigatgt gactcacaaa
10501 gmaatggcec tatigeatag acigaaaact aatgacttig cocctgeatg gicaatgaca
10561 aggaatctct ttecteaitt atttcaaaat cogaaticea caattgaate acegetgigg
10621 geattgagag tcalccttge ageagggata caggaccage tgattgacea gictitgatt
10681 gascecitag caggageect tggictpate tetgatigge tgetaacaac caacactaac
10741 catttcaaca tgegaacaca acgigteaag gaacaatiga gectaasaat gotgtogity
10801 attegateca ataticicaa gittattaac aaattggatg ctclacatgt cgigaactac
10861 aacggatigt tgageagtat tganattgea actcaaaate atacaatcat cataactega
10921 actaacatgg gtiitciget geagetccaa gaacecgaca aatcggeaat gaaccgeatg
10981 aagectggge cggegaaatt ticoetectt catgagteea cactgaaage atttacacaa
11041 ggatectoga cacgaatgea aagitigatt ctigaattta atagetcict tgetatetaa
11101 ctaaggtaga atacticats ttgagetaac icatatatge tgactcaata gitatctiga
11161 catctetget ticalaatca gatatataag cataataaat aaatactcat atitctigat
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11221 aattigtita accacagata aatccteact gtasgecage ticcaagityg acacectiac
11281 asaaaccagg acicagaatc cctcaaacaa gagattccaa gacaacatea tagaatipet
11341 tattatatg aataageatt ttaicaccag aaaicclata tactaaatgg ttaatigtaa
11401 ctgaaccege aggtcacatyg tgtiaggttt cacagattct atatatiact aacictatac
11461 tcgtaatiaa cattagatas glagattaag aaaaaagect gaggaagatt aagaaaaact
11521 gettattggp totticogig tittagaiga ageagitgaa aticticcte tigatattaa
11581 atggctacac aacataccea stacceagac getagettat catcaccaat {gtattggac
11641 caatgtgace tagicactag agettgeggg ttatattcat catactecct taatecgeaa
11701 ctacgeaact gtaaactcec gaaacatate taccgtitga aatacgatgt aactgttace
11761 asgtictiga gtgatgtacc agtggegaca ftgeccatag atitcatagt cocagitctt
11821 ctcaaggeac tgtoaggeaa tggaticigt cotgtigage cgeggigeca acagtictia
11881 gatgaaatca ttaagtacac aatgceaagat getetettet tgaaatatia tetcaaaaat
11941 gigegtecic aagaagactg igtigatgaa cactitcaag agaaaatctt atciicaatt
12001 cagggcaatg aattittaca tcaaatgtit tictggtaty atctggetat titaactega
12061 agggotagat taaatcgagg aaactctaga fcaacatggt tigttcatga tgattiaata
12121 gacalcttag getatgggga ctatgititt tggaagatce caatiicaat gitaccactg
12181 aacacacaag gaatccceea tgotgetatg gactggiate aggeatcagt aticasagaa
12241 geggticaag ggeatacaca cattgtitct gittetactg cogacgtett gataatgige
12301 saagatitaa Hacatgicg attcascaca acictaatet casaastage agagattgag
12361 gatccagtit gtictgatia tcecaattit aagattgigt ctatgetita ccagagegga
12421 gattacttac ictccatatt agggtcigat ggptatasaa ttattaagit cotegaacea
12481 tigigettge ccaaaatica attatgetea aagtacactg agaggaaggg ccgattcita
12541 acacaaatge atftagctgt asatcacacc clagaagaaa ttacagaaat gegtgeacia
12601 aagcettcac aggeicanaa gatcogtgaa ticcatagaa cattgataag getggagatg
12661 acgcceacaac aactitgtga gotatttice aticaaaaac actggggeca tectgigeta
12721 catagtgaaa cagcaatcca asaagitaaa aaacatgeta cggtgctaaa ageatiacge
12781 cetatagiga ttitcgagac atacigiptt tttasatata giatigecaa acaitatttt

12841 gatagicaag gatcttggta cagtgitact tcagatagga atctaacace gggictiaat
12901 {cttatatca aaagaaaica aticoctoeg ttgecaatga tiaaagaact actatggeaa
12961 tittaceace itgaccacce tocacttite tcaaccaaaa tiatiagiga ciiaagtalt
13621 tttataaaag acagagctac cgeaglagaa aggacatget ggpatgeagt attcgageet
13081 aatgitctag gatatastce accteacaaa ttagtacta aacgtgiace ggaacaattt
13141 ttagagcaag aaaactitic {attgagaat gttctitcct acgoacaaaa actcgagtat
13201 ctactaccac aatateggaa cittictite tcatigaaag agaaagagtt gaatgtaggt
13261 agaaccitcg gaaaaiigee Halcogact cgoaatgttc aaacactitg tgaagetetg
13321 ttagetgatg gtottgetaa ageatitcet ageaatatga tggtagttac ggaacgigag
13381 caaasaagaaa gottattgea tcaageatea tggeaccaca caagigatgs ittigatgaa
13441 catgecacag tiagagggag tageittgla acigatitag agaasatacaa tetigeattt
13501 agatatgagt ttacageacc tittatagaa tattgeaace gttgetatgg tgitaagaat
13561 gttittaall ggatgeatta tacaatcces cagtgitala tgeatgteag tgattattat
13621 aatccaccac ataaccicac aciggagaat cgagacaace cooccgaagg goctagtica
13681 tacagggptc atatgggage gatigaagga cigeaacaaa aactciggac aagiatitea
13741 igtgotcaaa tiictitagt tgaaattaag aciggttita agttacgete agetgtgatg
13801 ggteacaate agtgeattac tghittatea gicticeect tagagactga cgeagacgag
13861 caggaacaga gegecgaaga caatgeageg aggaigeccg ccageetage aaaagitaca
13921 agtgectgty gaatctttit aaaacctgat gasacatitg tacaticagg tittatetat
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13981 tiiggaaaaa aacaatattt gaatggggtc caattgectc agteccitaa aacggetaca
14041 agaatggeac catigictga tgeaatittt gatgatetic aagggaccet ggotagtaia
14101 ggeactgett tigagegate catcicigag acacgacata tetttecttg caggataace
14161 geagetitee atacgtiitt Hoggtgaga atctigeaat atcateatet cgggticaat
14221 aaaggtittg accitggaca gitaacacte ggeaaaccic tggatitcgg aacaatatca
14281 tiggeactag cggtaccgea ggtpctigga goattatect tcttgaates tgagaaatgt
14341 tictaccgga atctaggaga fccagtiace teaggettat tecagtiaaa aacttatcte
14401 cgaatgatig agatggatga ttiatictia ccittaattg cgaagaacee tgggaacige
14461 actgecattg actitgiget aaatcctage ggattaaatg focetgggic goaagactta
14521 actteattte tgegecagat tgtacgeagg accatcacec taagtgogaa aaacaaactt
14581 attaatacct tatticatge gtcagcigac ttogaagacy aaatggtitp tasatggcta
14641 tiateatcas ctcctgtiat gagiogtitt geggecegata tetiticacg cacgoegage
14701 gggaagegat tgeaaatict aggatacetg gaaggaacac goacatiatt agectelaag
14761 atcatcaaca atastacaga gacaccggtt tiggacagac tgaggaaaat aacattgeaa
14821 aggtggagee tatggttiag ttatcitgat catigigata atatcetgge geaggcttia
14881 acccaastas ctigeacagt tpattiagea cagatictga gggaatatic atgggetcat
14941 attitagagg gaagacctct {attggagec acacteccat gtatgatiga geaattcaaa
15001 gtgttttgac tgaaacccia cgaacaatgt cogeagtett caaatgeasa goeaaccaggt
15061 gggaaaccat togtgtcagt ggcagicaag asacatatty ttagigeaty geogaacgea
15121 tcecgaatas getggactat cggegatgpa atcccataca tiggaicaag gacagaagat
15181 aagataggac aacctgetat taaaccaaaa tgtcoticeg cagectiaag agaggecatt
15241 gaaitggegt ccogtttaac atggetaact caaggoagtt cgaacagtga citgetaata
15301 aaaccatitt tggaagcacg agtaaaitta agigticaag asatactica aatgaccoct
15361 tcacattact caggaaatat tgitcacagg tacaacgate aatacagtee {eattettic
15421 atggecaate gtatgagiaa ticageaacy cgattgatty ttictacasa cactttaggt
15481 gapttticag gaggtggecs gictgeacge gacageaata {tattitcea gaatgitata
15541 aattatgeag ttgoactglt cgatatiaaa ittagaaaca cigagpotac agatatccas
15601 tataatogtg cteaccttca {ctaactaag tgitgeacee gggaagtace agetcagtat
15661 tlaacataca catctacati ggattiagat ttaacaagat accgagaaaa cgaatigatt
15721 tatgacagta alcclctaga aggaggacte aatigoaata toteattega taatccatit
15781 ticcaaggta aacggetgaa cattatagas gatgaictia ftegactgec teact{atct
15841 ggatggpage tagecaagac catcatgeaa teaatiattt cagatageaa caatteatot
15901 acagacccaa ttageagtpy agaaacaaga teattcacta cocattictt aactiatece
15961 aagataggac ttctgtacag tittggppoc tttglaagtt attatettge caatacaatt
16021 cttcggacta agaaattaac actigacaat tittiatatt acttaactac teaaattcat
16081 aaictaccac atcgeteatt gogaatactt sagcecaacat tecaaacatge aagegttaty
16141 tcacggttaa tgagtatiga teetcatitt (ctatitaca taggeggtpe tgcaggtgac
16201 agaggactet cagatgegge caggttatit tgagaacgt ceatitcate ifttctiaca
16261 ttigtaaaag aatggataat taatcgegga acaattpice ctitaiggat aglatatceg
16321 ctagagggic aaaacccaac accigipaat aatitictot atcagategt agaactgetg
16381 gtgcatgatt catcaagaca acaggettit aaaactacca taagigatea tgtacaicct
16441 cacgacaate ttgittacac atglaagagt acagecagea atttetteca tgeateatig
16501 gegtactgga ggageagaca cagaaacage aaccgaaaat acitggeaag agaciciica
16561 actggateaa geacaaacaa cagigatggt cataltgaga gaagtcaaga acaaaccace
16621 agagaiccac atgatggeac tgaacggaat ctagtcctac aaatgageca tgaaataaaa
16681 agaacgacaa ticcacaags aaacacgeac caggegtcogt cgttccagtc ctitctaagt
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16741 gactetgett giggtacage aaatccaaaa ctagatiteg atogatcgag acacaatgtg
16801 aaatttcagg atcataacic ggcatccaag agggaaggtc atcaaataat cicacaccgt
16861 ctagtectac ctifcittac attatcicaa gggacacges aattaacgic atccaaigag
16921 tcacaaacce aagacgagat atcaaagtac tacggeaat tgagateegt catigatace
16981 acagtitatt gtagattiac cggtatagte tcgtecatge attacaaact tgatgaggte
17041 ctitgggaaa tagagagitt caagtogget gigacgetag cagagggags aggtgotegt
7101 gectiactat tgattcagaa ataccaagtt asgacettat ttitcaacac getagetact
17161 gagtccagta tagagtcaga aatagtatca ggaatgacta cloctaggat gottetacet
17221 gitatgicaa aattccataa tgaccaaatt gagatiatic ttaacaactc ageaagecaa
17281 ataacagaca taacaaaice tactiggtit aaagaccaas gageaaggct acctaageaa
17341 giogaggtta taaccatgga tgoagagaca acagagasta taaacagalc gaaattgtac
17401 gaageigtat ataaatigat ctiacaccat attgatccta geglatigaa ageagtggic
17461 cttaaagict tictaagtga tactgagggt atgtiatgge taaatgataa titagecceg
17521 tttittgeea cggttatit aattaageea ataacgteaa gtgetagate tagtgagige
17381 tatetitgte tgacgaactt cttatcaact acacgiaaga tgecacacca aaaccatete
17641 agtigtasac aggtaatact tacggceattg caactgeaas ticaacgaag cocatactgg
17701 ctaagtcatlt taactcagta tgetgactgt gagitacatt taagttatat cegeettgpt
17761 tttceateat tagaganagt actataccac aggtataace tegtogailc aaaaagaggt
17821 ccactagtet ctateactca geacttagea catettagag cagagaticg agaattaact
17881 aatgattaia atcaacageg acaaagtegg actcaaacat atcactitat tegtactgea
17941 aaaggacgaa tcacaaaact agtoaatgat tatttaaaat tetttettat tgtgcaagea
18001 ttaaaacata atgggacaty geaagotgag titaagaaat taccagagit gattagtgle
18061 tgeaataggt tctaccatat tagagatige aaitgtgaag aacgitictt agttcaaacc
18121 ttatatttac atagaatgea ggattctgaa gttaagetta tegasagget gacagggett
18181 ctgagttiat ticcggatgg tototacagg titgattgas ttaccgtgea tagtatecty
18241 atactigeaa aggtiggita ttaacataca gattatasaa aactcataaa tigeteteat
18301 acatcatatt gatctastet caataaacaa ctattiaaat aacgaaagga giecctatat
18361 tatatactat atttagecic icteoctgeg tgatastcaa aaaaticaca atgeagceatg
18421 tgigacatat tactgecgea atgaatttas cgeaacataa taaactetge actctitata
18481 attaagctit aacgaaaggt cigggoicat attgtiatig atataataat gtigtatcaa
18541 tatoctgica gatggaatag tgtittggtt gataacacaa cttcttaaaa caaaattgat
18601 cttiaagatt aagtttttta taattatcat tactitaatt tgrogttita aaaacggtga
18661 tageettaat ctiigtglay natangagat taggtgtast aacctiaaca ttittgicta
18721 glaagetact atttcataca gaatgataaa attasaagea aaggcaggac tgtasaatca
18781 gaaatacctt cittacaata tagcagacta gatastaatc tiogtgitaa tgataatiaa
18841 gacattgace acgeteatea gaaggetege cagaataaac giigeaaaaa ggattectgg
P S ey ey ey © - TeTer Ny Iy
18961 aaasatggtc geacacaaaa atttaaaaat aaatctatit ctictiitit gigtgteca [gw&@ 5@2 }

VP30

MEASYERGRPRAARQHSRDGHDHHVRARSSSRENYRGEYRQSRSASQVRVPTV
FHRERVEPLTVPPAPKDICPTLKKGFLCDSSFCKKDHQLESLTDRELLLLIARKTC
GSVEQQLNITAPKDSRLANPTADDFQOEEGPKITLLTLIKTAEHWARQDIRTIEDS
KLRALLTLCAVMTRKFSKSQLSLLCETHLRREGLGQDQAEPVLEVYQRILHSDKG
GSFEAALWQQWDRQSLIMFITAFLNIALQLPCESSAVVVSGLRTLVPQSDNEEAS

INPGICSWSDEGTP 1 (on Ty \{(f )



Patent Application Publication  Sep. 23, 2021 Sheet 86 of 112 US 2021/0290754 A1

NC 001608

1 agacacacas aaacaagaga tgatgatitt gigtaicata taaataaaga agaatattaa

61 cattgacatt gagacitgtc agtctgtiaa fattcttgaa gagatggatt tacacagtit

121 gttggagtie gotacasaac ccactgecc featgitogt aataagaaag tgatatiatt

181 tgacacaaat catcaggtia gtalcigtaa tcagataata gatgeaataa acicagggat

241 tgatcttgga gatetoctag agggggetit goigacgity tgigttgage attactataa

301 ttctgataag gataasttca acacaagice tategegaag tactiacglg atgogggcta
361 tgaattigat gtoatcaaga atgeagatge aaccegettt clggatgipa ticctaatga

421 accicattac agecctitaa tictageoect taagacatig gaaagtactg aatcicagag

481 ggggagaatt gggcictiit tatcattitg cagictitte cicecaaaac tigicgicgg

341 agaccgagct agtatcgaaa aggetitaag acaagtaaca gigeatcaag aacaggggat
601 cgtcacatac cotasteatt ggettaccac aggecacatg aaagtaatit tegggatit

661 gaggtecage ticattitaa agtiigtatt gattcatcaa ggagtaaatt tggtgacagy

721 icatgatgec tatgacagta tcattagiaa Heaglaggt caaactagat tctcaggact

781 tcttatcgty aaaacagtic tcgagticat citgeaaaaa acigaticag gggtgacact

841 acatccttig gigcggacct coasagtaaa aaatgaagtt getagttica ageaggogtt
901 gagcaaccia goeoogacalg gggaatacge accatitges cgggticiga atitateagg
961 gattaacaac ctegaacatg gacictatee {cagettica geaatigege tgpgtgtgec
1021 aacagcacac ggeagiacat tggctggtet caatgtigec gaacaatatc aacaactacg
1081 agaggeggea catgatgege aagtaaaact acaaaggega catgaacatc aggdaattca
1141 agetaitgee gaggatgacy aggasaggaa gatattagaa caaticcace iicagaaaac
1201 tgaaatcaca cacagtcaga cactageegt ccteagecag aaacgagasa aattageteg
1261 tctegetpgca gaaaitgaaa acaatatigt ggaagaicag ggatitaage aalcacagaa
1321 teggetatea caglogtitt tgaatgacee tacacelgly gaagtaacgg ticaageoag
1381 geccatgaat cgaccaactg ctetgectee cocagitgac gacaagattg ageatgaate
1441 tacagaagat agcicticti caaglagcit igtigactig aatgatccat ttgcaciget
1501 gastgaggac gaggatacic tigatgacag tgicatgate cogggoacaa catcgagaga
1561 atttcaaggg attoctgaac cgocaagaca atcccaagac cicaataaca gocaaggaaa
1621 geaggaagat gaatceacaa atcogattaa gaaacagitt cigagatale sagaatigee
1681 tcctgttean gaggatgatlg aatcggaata cacaactgac telcaagaaa geaicgacca
1741 accaggatoe gacaatgaac aaggagtiga teticcacct ceteegtigt acgeteagga
1801 aaaaagacag gacccaatac ageacceage ageaaacect caggatecct icggeagtat
1361 tgetgatgta aatggtgata tcttagaace tataagatca cotiettcac catetgetoe
1921 tcaggaagac acaaggatga gggaageoeta tgaatigtcg cotgatitca caaatgatga
1981 gpataatcag cagaatigge cacaaagagt ggigacaaag aaggglagaa ctitcotita
2041 tcctaatgat cticigeaaa caaatectee agagteactt ataacagece togligagga
2101 ataccaaaat cetgicteag ctaaggaget icaageagat {ggeeogaca tgicatitga
2161 tgaaaggaga catgtigega tgaactigta gtecagataa cacageacgg tiactcactt
2221 atctattitg atatgactca tectcagate acageaates aatitatity aatatiigaa

2281 ccacctttta gtatcctatt acttgtiact atigigigag acaacataag ccatcaaata
2341 acaaicacgg geaaggactg ggcatactat ggiggictia gageatigtc cagigetaca
2401 aattcttitt tcaatigeta taattataca actacaaace tecatacatt tgocgeaaca

2461 cigtaatcas cactgetgia teictictic aagecatetg atttaactia ataaacatgs
2521 ctigaticaa agaatatact gacaatgtta ctgtitgaat itcicaagig gigeactalc
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2581 ctactgttit geteagetta gtatatigia atatgtaagt ggacteicee citeteetet

2641 cgtgtatict tiataaatca ctiaciigat agaaigicga gictactggt tiggagtite

2701 ctiactctaa tggatgtaat aatiaactgt tggoctagat gataacagat atgaggtiat
2761 ataatiactc atagigiaaa gtataattct tacctolgtt tottotgitt tocotitett

2821 ttataatatg ccaatiaaga aasactaasa atcgaagaat attaaagatt ticittaata
2881 ttcagaaaag gettittatt ctattettte titttacaaa cgtattgaaa tagtaatict

2941 cacaatgtgg gactcatcat acatgeagea agicagegaa gggitgatga ctggaaaagt
3001 acccatagat caagtgtite gtoccaatee citagagaag ttatacaaga gaagaaaace
3061 aasaggeaca gitggactac aatgtagece tigtctaatg tcaaaggega caagtactga
3121 tgatattait tgggaccaac tgatcgigaa gagaacacta gotgatctac ttatacegat
3181 asataggceag atatcagaca ticaaageac telaagegaa giaacaacaa gagtceatga
3241 aattgagegg caattacalg agattaccce agttitaaan atgggaagga cactggaage
3301 aatticcaag gggatpicag aaatgtiage casatacgac cacctigiaa tiicaactgg
3361 aagaaccact geaccagetg ctgeottiga tgectactta aatgageatg gtgiccctee
3421 cecicaacce gegatittea aagatettgg getigeceaa caageitgta gtaagggeac
3481 catggitaaa aatgcaacaa cagatgeage cgacaagatyg togaaggtic ttgaacteag
3541 tgaggaaacg tictccaage caaacctifc agcetasggat tlagooctit tatigitiac
3601 ceatctacce ggeaacaaca clecaticea tatectaget caggiceottt cagaaatige
3661 ttacaagica ggaaaatccg gageattolt ggatgeattt caccagatic taagigaagg
3721 agagaatget caggeggeat taactegact aageagaaca ttigacgett tocttggagt
3781 ggttecteca gtgataagag tcaaaaactt ccaaacagic celogtocat gteaaaaaag
3841 toitcggget gteoctecaa atccaacaat tgacaaagga tgggtetgtg ttiaticalc
3801 tgagcaaggt gaaacacggg ccoftaaaat ctaatictea tgitcatag ttpcaaggga
3961 agtgatcttt cogagttgat acaaagacac {saacattic asaageaigt atgtggacaa
4021 aacataatta gaccaictia attggagtag taattiattt ctgictiaas tgigatitte

4081 actitasaag cgitaaatgg tgatagatia atcotigaag ttactetict atatattata

4141 gagaaaccaa tgttactaac aaaaggggtc tacctaacge atatgatiga glaatcogta
4201 tattttataa accaaacaat taactictia ctifttaaga atcaactaac aacatagaaa
4261 agacatitat ccitatptaa tecicggett agttgaaatt aacttitgtt ggacctcaag
4321 acgettatic atagtatalt atatgatitt ttataggitt aagatatett aaattatace

4381 cacazaagat actgttttaa ttaagaaaaa clatgaagaa catiaagaag atctitettt
4441 cgtagtgtic ttitactgga aggagtatic caatttcage ttgiiggatt aatigtiact

4501 taaattgtcc titttgaaat taattcacac aaggtagtti aaatitatal coaaaatasa

4561 tittgatatg gecagticea geaattacaa cacatacatg caatactiga accoeceice
4621 ttatgetgat cacggtgeaa accagttgat cocggegpat cagetatoaa atcageaggg
4681 tataactcea aattacgtgg gigatitaaa cotagatgat cagitcaaag ggaatgicig
4741 ccatgettic actitagagg caataattga catatctgea tataacgage gaacagicaa
4801 aggegtteeg peatggetge ctottgggat tatgageaat tiigaatate cittagetes
4861 tactgiggee gegtigetca caggeageta tacaatcace caatitactc acaacgggca
4921 aaaaticgic cgtgtiaatc gacttggiac aggaateccs goeacacceac teagaalgit
4981 gegtgaagga aatcaagcett taticagaa tatggtgatc ceeaggaatt tttcaactaa
5041 tcaattcace tacaatctea claattiagt atigaptpte caaaaactic cigatgatge
5101 ctggegeeca tecaaggaca aattaattgg gaacactatg catcccgeag teteeatoca
5161 cecgaatetg coegectatig tictaccaac agicaagaag caggettate gicageacaa
5221 aaatcccaac aatggaceat tgetggecat atetggeate cfccatcaac tgagggtoga
5281 aaaagiccca gagaagacga geetgittag gatctegelt cctgecgaca tgtictcagt
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3341 aanagagggt atgatgaaga aaagggpaga asattcccee giggittatt ticaageace
3401 tgagaactic ccittgaatg gottcaataa cagacaagit gigctagegt atgegaatee
5461 aacgctcagt geogitigaa atgatgetca aatgagacag gagiccatet gtatasgaag
5521 tatggetiaa atggatattt gteaaatict tacaagatta gtitgtatty atttcaacaa

5581 tgctitaace tiacatiget gotitaaata gtigattaag clgatcaget tglaatatgt

5641 aatctcitet gggecatcag atccataatg gpittactag actatataag agaaatagta
5701 atattitata aacaaticit gotcagttit actgigatit aataacatat gicattgige

5761 cetccaltge taagicaact caactgacga taatactect tetgaaatag taagaaaaac
5821 taatgaagaa caitaatige tgggtaaaag tgattaatit cittaaattt gaccagaats

5881 atattitgtc agtgaataia iicicatate actigattaa aaacagaaaa tlaccctaac

5941 atgaagacca catgtitcet tatcagtett atetiaatic aagggacaaa aaatctecce

6001 attttagaga tagctagtaa taatcaacee caaaatgtgg aticggtatg ctecggaact
6061 ctceagaaga cagaagacgt ceateigaty ggaticacac tgagtpggea aaaagttget
6121 gaticecct! tggaggeate caagegatgg gotticagga caggtgtace teccaagaat
6181 gttgagtaca cagaggggea ggaageeaaa acatgetaca atataagigt aacggaicee
6241 iciggaaaat cottgetgit agatectect accaacatce gigactatce taaatgoaaa
6301 actatccatc ataticaagg tcaaaaccct catgeacagg ggategecct teatttatgg
6361 ggagceatitt tictgtatga tegeattgee tecacaacaa tgtacegagg caaagicttc
6421 actgaaggga acatageage tatgatigtc aataagacag tgeacaaaat gattitcteg
6481 cggeaaggac aagggtaceg teatatgaat ctgacticta claataaata tiggacaagt
6541 agtaacggaa cgeaascgas tgacactgga tgitteggeg ctettcaaga atacaatict
6601 acaaagaacc aaacatgtge tecgtccaaa atacciecac 0actgoecoas agoeeegliecg
6661 gagatcaaac tcacaageac cocaactgat gecaccaaac toaataccac ggacceasge
6721 agtgatgatg aggaccicge aacatcegge teaggelccg gagaacgaga accecacaca
6781 actictgatg cggteaccaa geaaggectt teatcaacaa tgocaccecac tocetcacea
6841 caaccaagca cgecacagea aggaggaaac aacacaaace aticccaaga tgetgtgact
6901 gaactagaca aasataacac aactgcacaa cogiecatge coeectcataa cactaccaca
6961 atctctacta acaacaccic caaacacaac ttcageacte totctgeace attacaaaac
7021 accaccaalg acaacacaca gageacaatc actgaaaatg ageaaaccag tgececeteg
7081 ataacaacce tgeetccaac gggaaatccs accacagoaa agageaccag cageaaaaaa
7141 ggeeecgeea caacggeace aaacacgaca aatgageatt fcaccagice teccoccace
7201 cecagetega cigeacaaca tottgtatat ticagaagaa agegaagtat cetetggage
7261 gaaggegaca tgticecttt totggatggg ttaataaatg ctocaattga tittgaceea
7321 gticcaaata casaaacaat ctitgatgaa tcctctagtt clggtgectc ggcigageaa
7381 gatcagcatg coteccccaa tattagttta actitatett attitoctaa tatasatgag

7441 aacactgect actetggaga aaatgagaat gatigteatg cagagtiaag aattiggage
7501 gticaggagy atgacetgge cgeagggcete agtiggatac cgttittigg coctggaatt
7561 gaaggactit acacigetgt titaattaaa aatcaaaaca atitggtetg caggtigage
7621 cgtetagees atcaaactge caaatectig gaacictiat tgagagtcac aactgagpaa
7681 agaacattct ccitaatcaa fagacatget attgactttc tactcacaag atggggagga
7741 acatgeaasg tgetiggace tgattgiige ategegatag aagacttptc caaaaatatt
7801 tcagageaaa tigaccaaat tagaaaggac gaacaaaaag aggggactgg ttggggtctg
7861 ggtggtaaat ggtggacate cgactggggt gtictiacta actigggeat tttgctacta
7921 ttatccatag ctgtettgat tgeictatee tgtatitgtc gtatcittac taaatatate

7981 ggataacgtt aratgtgiaa tgattaggac tttaggacaa tigotactga geocttitte

8041 taatctactg aaatcaactt gggagattit taagaagetg ataactiaat gigaatcaat
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8101 agittatgta ttatcgatta tiatggittg atattcaatt ghiatiatig tcaggagtga

8161 ccttttctat tigatgeatt aatgittiaa actacctett aagecittgs gegeggtoce

8221 aatatgtgeg taggggottaa tttaaaggga ttictiatig tacagititc tglatiactt

8281 atitggoctt gaagacatag Haagattig cegaaaatge totecagtea attecatece
8341 cictcagaaa agacgtgelg ttcaaagagt ctiaatitat aaccaactat tgeaagaatt
8401 aatttacttt ticcgitata ctiagtiaca tiaatctitt gactgticag catiatiaac

8461 gacttgictt aaticaateg ticggatgaa aticataagg aaaaatgage ctecticeee
8521 ctattctggg ctgagaaaat ticicttate cgoctaaaat ctgatoight aggteatggg
8581 tccttcataa totgtitgag catgastatt gatcaaatga coaaaigata gtgeattigt
8641 atagactcaa ttatcctita ttaaganaaa gataaataga acacaaagaa itgacaaaat
8701 tttacttiga ttgattitec aaggagtiat aaaaatctig aaggataaat tgitataaag

8761 tagagtcgaa gaacattaaa tgtictitgt tagaatiatt catctaagtt gittitgagt

8821 atattcgett caatacaact cotctitata tttgatitas gitttaasat geaacaaccet

8881 cgoggaagaa glogaacceg caaccaccaa gicacacega otatatatea {gaaacicaa
8941 ttgeccteea aaccicatta taccaattat catecacgty caagalogat gagetcaace
9001 cgtagtagtg cagaaagtag teccaccaat cataticece gigetcgace acecicaaca
9061 ticaacttai cgaaacecec tectecteca aaagacatgt geagpaacat gaaaattgga
9121 tigeegtgeg cigatcocac ttgiaataga gatcatgace tigataaict aacaaategt
9181 gaactttige taltgatgge cogaaaaatg ctocccaata cagacaagac ctttagaagt
9241 cogeaggact glggatcace gictoltict aaaggicict caanagalas acaggagcaa
9301 acgaaagatg tgtigacctt ggaaaatcta ggacacattc tgagetatet ccacagatea
9361 gaaattggpea aatiggatga gacatcactt cgtgeageat taagtctgac giglgctgea
9421 aticgasaga cgaatagalc ciigalcasc accatgacag asttacacal gaaccatgaa
9481 aaictccege aagaccaaaa cggigitaic aageagacct atacaggtat tcaccitgac
9541 aaaggaggic aaticgaage cgocttatge caaggitpgy alsagagatc gataicicta
9601 ttcgtacaag cagetttata tgtaatgaac aatatccoet gigaateate aatcagtgly
9661 caagecteat acgatcatit taticticct caaagicaag glaaaggaca gigatiatig
9721 ttcgaaagtt gacaattiga teactiicag tittcagtit caacccttat cgegagacit

9781 gaatacaatc ctactaactt caataagiga ccecasatic aagitigetg asagetaaga
9341 tgacagtgat cactagitca tigtasatta ctogatcaas atgtictiaa gotatettag

9901 gettactgat geggctetge ticacttite ttitgattit aaagecatag ctatatctaa

9941 gigictaalt sacaactigl accictaagg asaaacatga agaacattas gaaasaggat
10021 gtictiattc thgactaaa cotgeatatt ctitgtigat accelegaga gacaactitt
10081 gacaccagat cacggatcaa geacactica atcaageacc ciaaattite aatcatacac
10141 ataataacca tittagiage gitgecttic agtacagict aggigatigt igaaagacit
10201 ccaageaigg cagaattatc aacgegtiac aactigectg caaatgtiac ggaaaatagt
10261 ataaatcttg acctiaaitc cacageacga tggataasag aacceagtgt igggegctpg
10321 acagigaagt geepaaactt tpttttecat alaccaaata ciggaatgac attgtigeat
10381 catfiaaagt ctaacttcgt tgliccagag tggeaacaaa caaggaaict attcteecac
10441 cictiiaaaa accoaaastc aacaattata gaacogtttt tggecctgag gattitgett
10501 gpagttgctt tgaaggatca agaattacag caatcatiga Heetgpatt tagatetatt
10361 gticatatge {atcagaaty getgetectg gaggicacgt cggeaaicea tatiageect
10621 aatcigtige gaatciatit gacticagac atgittaaaa ticigatgge aggigtgaaa
10681 aattictica ataagatgti cacicticat gtigtaaatg accacggaaa acccageagt
10741 attgaaataa agtiaactgg acaacagate attaicactc gigttaatal ggggittcta
10801 gtgpaagtca ggaggatiga tattgaacct {getgiggte agacagtect cicagaatea
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10861 gitgtitttg gactagtgge tgaggeagtt claagagaac acagicasat ggagaaggge
10921 caacctctea atctgacaca atacatgaac agceaaaattg ctatataagt ggettaaait
10981 ageatggeta Heotagtic gaccacataa taatgtigga gecacagtac atlatagtia
11041 attgictigt atactaaggg atatacctaa ccigatital attiaciggt ataaaatagt
111061 agcatcaict tatigaatag ttalcalaca ataggotgt cotataatct gatigigaga
11161 ttataaactt gtagaattac cgigggicac aacigtigea fatectccaa aatatatett
11221 ttgeaaptga tgtptgctig astacticga tataatacat actaataacg atigatiaag
11281 aasaaatcaal gatggatati aaatgiccat caageaagiy tigtagaata ceaggggitt
11341 cacaggetge taaactiact aaatttiaca taggattata taattctitt cgatacacgt
11401 tatatcitta gcaaagligag gaaaacaget tatcatglt agatgecagt tatecatitt
11461 aagtgaatee tticctcaac atgeagceatc caacicaata tectgatgea aggtigicet
11521 ctectataat cotagaccag tgtgactiat tagoecagaag tiagggtts tatagicatt
11381 attcacataa tecgaaattg cgtastigta ggaticoaca teacatiiac ogittaages
11641 attcgacage attanagacs ittcticaga attgticgat actcacogtt cottiteatt
11701 caatttggea tcatatitia acticcatic aatatgatge aattaatcat gttgatpatt
11761 ttaaatacct attgecatet gagetagica aglatgogaa tigggacaac gagitctiaa
11821 aagcataict taataagate ttaggactty accatgittt ticagetict geaaggicac
11881 agtgtgagea ttitictect aaggaaaatc citaitaltg gegeatgita ttacteglge
11941 atetaictea actigecagg aggataaaag gacaaagagg gicattaaga agtaacigga
12001 aatttatagg aacagattig gagctgitts caatageaga iitgtiatt tttaaggite
12061 cagtaaaaac aataatccga aatgeigtaa gottacaage ttcaaaacceg ggattaagaa
12121 tatggtaceg tgaccaaaac itgacceott atctalgega cgatgasttt atiglaageg
12181 tcgotagita igaatgitt! atcaigatia aagacgictt catigagagy tataacacal
12241 gggaaatetg tgecegeget tggctegaag acagigatgg agetgattat cotectetty
12301 atgtotiagg tgaatiatac aaccagggag accaaatiat tgecatgiac ciggaggacg
12361 gtitcaaalt gatiaascac tagaacccet tgigigtcag cigtatacaa acacatggea
12421 tctitacacc aagaasatac tggticcaat cacagatgat taagtcatat tatgatgaac
12481 tccatgatet caattigaaa cttcaaattt cagacaataa ggetgagigt geccaaaact
12541 tiatiaaaac tatagiicag gogaaatiga clecteaaca atactgigaa ttattetece
12601 tacasasgea Hgggeteat coogttitat acaatgalgt tgeactagat saggiiasaa
12661 aacatgegea atcgacaaaa afctfaaaac claaagtoat gittgaaact tittgigtit
12721 tcagatitat agiagoaaag aatcatiate attcicaage atcatggtat aagaccacac
12781 atgatttgea tttgacices tatottagac aacatatigh gleaaatica tifccatcac
12841 aagcegaaat Halcageal citiggeagt gotaittegt ggagcatgaa cetetittet
12901 caactaasat aataagtgat ttaagtatct tiatagaaga cagggotace getgtgaace
12961 aggagtpitg ggacagipte Hogatagaa gigtaitage atataaccet cetgtiagat
13021 ifcastcaaa gagagtgeca gageaattit tggpicaage agacttitece itgaatcaaa
13081 tatiagagit tectgaaaag ttagagtait tgecicelic ttataggaat ttticcitet
13141 catfzaaaga aasagagity aatataggaa paactitigp saagttaceg tatcgigtea
13201 gasatgices aacacicgea gasgecctge tageagalgs actggcaaaa geaticectia
13261 giaacatgat ggitgicact gagagggaac agaaagaage aftattacat caggetictt
13321 ggeaccacaa ifcageaage ataggggaga acgetatagl gagggetoca agititgtia
13381 cigatcttga gaasatacaac clegecttee gataigaatt tacacggeat ticatagact
13441 actgtaateg atgtiatggl glgaagaatt tattigatig gatgeattit itastaccac
13501 tatgtiatat geatgicagt gactitiata geceaceaca itgigtoaca gaagatasic
13561 gaaataacce accigatigt getaatgott atcatiatca ctiaggaggt atagagggac
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13621 ticagcagaa atigtggaca tgeatatcat gtgeccaaat cacoctigly gagitaaaas
13681 ciaaatiaas attgaagicc agogtcatgg gtgataatca atgtataaca actctaagic
13741 titticcaat tgatgetcee aacgaitaic aagagaacga ggoetgaatlg aatgeggeac
13801 gagttgctgt cgaattaget attactacag gitatagtgg tataiitita aageetgagg
13861 anacatttgt ceaticaggg ticatttatt tiggtaaaaa geaataicte aacggigtic
13921 aactgecgea ateatigaas acaatggeaa ggigtggacc Citatctgac ctatiticg
13981 atgatctica aggiicicty geoagiatlg gtacatcclt tgagagagga acaagegaga
14041 cacggcacat titicegage cgttggatag cticattcca ttcaatgtia geaataaal!
14101 tattaaatca gaatcacctt ggptitectc tagggticaa tattgatatt teltgitica
14161 aaaagectet taccticteg gaaaaattaa ttgetctcat aacgececaa gtittaggag
14221 getiatcatt itaaatcca gaaaaattgt tctaccggaa cataagigat celcicactt
14281 caggictatt icaacicaag aatgeatigg aatticiiga aaaggaagaa tlatfctata
14341 tcitgattic taaaasacct ggtitageag atgocteaga tittgicatg aatecatiag
14401 gettasatgt accaggaica aaggaaataa taacgticct tagacaaaca ghicgegaaa
14461 atatcacgat cacgtcacaa aatagaataa taaattetet Heccacata ggtictgatt
14521 tagaggacca aagagigtgl gagtggctit tatcaicaaa ccofglaatg ageogatilg
14581 ctgctgacat cttftcaaga acacctaglg gaasacgget tcaagictia ggctatetag
14641 aaggaacaag aacattacta getictegga caaicagttt aactacagaa ggaacaatgt
14701 tgatgaaatt aagagaaita acgagaaacc gatggaaaag tiggtiitot tatatigaly
14761 cactggacgs tgatitatct gagicettgg aaaagticac atgtactgit gaigiggeta
14821 atttettgag gocatatica tggteigacg toitaaaagg gasaaggeta attggigeea
14881 cactgeeatg ttiactagag caattigagg taaagiggat taatitalct gaggatttaa
14941 gggaacaatt {aatctatct icagacicaa aatcaactat agactigtig cogtatgact
15001 gtaaggaact gegacttgaa ggaageaatg acacagagtt aaattatgic agtigtgote
15061 tigaccggaa agtigtccag saacatcoct ctgitaateg tetagottgy acgataggaa
15121 atcgageace gtataitgge teacggacag aagataagat cggttatoct coctlaagag
15181 taaatigece atcageagea cttaaagaag clatigagatl ggittetaga tigitatggg
15241 tgactcaagg cactgeagac cgagaaaaat tgctiatice toticteaat icaagagtaa
15301 atctggacta tcagacggtg ctiaacttit tacctacaca clactcagge aacatagitc
15361 atagatatas igatcaatat ggacaacait coittalgge aascaggatyg aglaatacat
15421 ctacacgtge aattataica actaacacac tgggtaasta tgolgggess gaicaagclg
15481 ctattgatag taatataatc titcaanata clattaaift aggagitgen gttitagata
15541 ugeattgte totigetaaa tigicgteag catcaaatgt cactttcogt tiaatgtiaa
15601 ataagtgetg cacgeggeat glaccgioog aatacciata ttitgataaa cotitagatg
15661 tggattigaa caagtatatg gacaatgagt tggtitatga caatgaccet ctitgeagig
15721 ggattaaagg gagattagge agaglalcic gatcaacact cacattgagt tgaatgica
15781 gtgacattgg ticitatgac tttccaacta tigetgoaty gacactagga gaaactatag
15841 tcggaageat ttittetgat gaatetictc aaagtacgga tecaataage fcaggtigea
15901 caaaaactit cgteacacat ticettgigl atccagitga gagtatatt! tatgeaticg
15961 gagctaactt aatagiigas agttiaaglc taaglaggat caaatcaatt aagaacctot
16021 cagattigac atfcottata teatccacaa teaggaattt atcacataga teacttegga
16081 ticticaatc tacittccga catgaatigg tgeteacceg actageceac cacatacegt
16141 taatttcttt aatgitaggg geetctgeag gagagaagag ticatcagat getgttogge
16201 tatticttac agcaagttat cagaatitta tcaataattt cagligictg algaagaagg
16261 gteagteatc getaccggit tggetitact ticctagtga agggcaacaa tHasageeta
16321 taitaasaaat citacagaga ttatcagact tgitatcace {gacaaaatt caasagegta
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16381 aaattitgge tgacaccigt tgiccaatig geagetttig ggictateca ageaagteea
16441 caaggaciaa ccatiatiat geaagcectia attatiggag agacaaagcet aataaggtia
16501 agaatacice titticacac tigalaaatt gitcattice tgaatttict tcacatacca
16561 gitcagtele cictaatcaa caagigacea aticgaagta tatigittat ccagaaaata
16621 tcactgaaat asatgeaaga accagatiaa tanattalgg aicaacagot ctacagggga
16681 tggacaccaa gatgecacte tcagagceaaa alctagtcga aaattgicga coatcagagg
16741 geatcagatt caaggacaal caaaaaatas caaaacatga ccagagatp! gagaggpagg
16801 aatcttcace geaacagatg tteecligaag ataacaigea gactectgeg cacatacata
16861 gitcctecec attteaaate citataaaat cactagatge acatgaggac ttigatgect
16921 cgaagataat ctiaastict gaaatasata atctisacct tacggagtat acictiaata
16981 caaagttatt gacaactect accaggacag aaatitiaga tacaagiceg tiacaatect
17041 ctagatattc atcaactice agggaacggt cictactate cagagaacaa gettcatatt
17101 tgtacgttga ttgeagtaat aticettota totctctaga cocaggtitt cggagtaigt
17161 ctgatcagaa tcaagttcas atgitaatea atacctacaa acgigattia catgetight
17221 ttgatageaa teaaticlgl cggtttacag gggtagicic atcaatgeat tacaagetit
17281 atgaictitt gectecaggt aaattgaaaa aggeaattig titggeegas gggpaaggaa
17341 giggtpctcg gitaciitte aagiggaagg agacggatta titattclic aacactligg
17401 ctacggattc acaacaagaa geogagattt tgagtggecg ggtaataceg agaatgitgt
17461 ataacataga cagattaagt gotitgetty astcaaggag actaatattg aacaacctaa
17521 ctatccaaat tacagatatt acasatccat fatggetaga tictgtaata caatatttac
17581 ctgaagatag tgacatict acaatggacg cagagaccac caaggalgaa acaagggaac
17641 agciitataa aactaitgtg aatattigga cacgtactic icctaatatc ccaaaaatta
17701 geatcatcaa ggtatitita tiagactalg aagggactit atictiaatg aagaatgcta
17761 ttcagtatia iggecaagtt caactcaaga aaccatatag cteaaatgea aaasacicag
17821 aatggtactt gigttgcget aracgaagaa ticaacgget coaaatigal tictcagace
17881 aggtgggaat titictgatt tgtaaageaa tgtcacgeca aagacaagea attcotiact
17941 ggtiaaaaca tatagaagag aattatcotg cticattaca cgagittiic claacttigg
18001 gtitccctic tHagagica tottictgee atcgtiatac taticeatic agigaaggaa
18061 aggetettit teacaaggic cagicttatg ttegicaagg caaacaacat tfacaticte
18121 tatgitgga tiatgaaaac aaltcaccic tactagactt gagaaatcac titatitger
18181 cattaagggps aaagataact aaataltaca atgatatatt aaagitaaat ctagtcatea
18241 aggcagtaga aaaaggiaaa aatiggtcac aactigttga gatecticct aatatgeatt
18301 cagtatgeat agtgeacgtg gatcatgagt gitciggalyg cgagaaacgg ttattactia
18361 aattggatit tatcagaaat acaaagaicg cagaacaaaa attactiaac agagtaateg
18421 ggtatatect attctiteca tteggtetgt ttaaatotgg atcattaagg geataatitc
18481 aacagagaga acticattta attcacaaaa acaatctalt taagagigag gettacattg
18541 tctaagatat tgtatgagaa glaataaaat aaataagasa acgaaaagac lallagacag
18601 citalttiat acaagataat ctiatatege ttaggecte acacaagiga gaaaattacg
18661 cgcacagatt aactagtgat tagtgtitgg tcacaccaga ggtaactit taacgttaat
18721 tactcagatg ttattgetca taattageat taatattgge acaligggty aatccitgag
18781 ctitatcoct aatatggtpt aagaaatias ggaaatactg agatacacta gligaatiga
18841 attatgacat accatatatc ataaatataa aaaagigict gotgtaatct acaageacct
18901 ctittaaata cattaggaaa agaattaagt taccgtigag atcaaaaaaa ceacgteatg
18961 ttitcictga tgacaagiga taaaacticg tagtiaaatt tctagaatgt cgatgtgaat
19021 gtaaatiaag asaasccaat atataaaat! aaaaaaitaa aaagciitga tataagtaac

19081 acaaaacatt cticatetit titgtgtgic ( QE {Z‘Qﬂ\@ w K\}
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1 cggacacaca asaagaaaga agaattttia ggatctitty tglgcpaata actatgagga

61 agattaatas ttticctcic attgaaatit atatcggaal Haaatigaa attgitactg

121 taatcacace tggtttgttt cagagocaca tcacasagat agagaacaac claggictec
181 gaagggages agggeateag tgtgctcagt tgaasatece tgicaacac ctaggictia
241 tcacatcaca agitccacet cagacictge agggigatce aacaacctia atagaaacat
301 taltgttasa ggacagceatt agitcacagt caaacaagea agattgagaa tisacctigg
361 ttitgaactt gaacacitag gggaltgaag aticaacaac cctaaagett ggggtaaaac
421 attggasata gitasaagac aaatigeicg gaatcacaaa aticcgagia tggatieteg
481 tecteagaaa atctggatge cgeegagtet cactgaatcet gacatggatt accacaagat
541 citgacagca ggicigteog ticaacaggg gatiglicgg caaagagica toccagigia
601 tcaagiaaac aatcitgaag aaatttgeca actiatcata caggeociitg aageaggtigt

661 tgatittcaa gagagtgegg acagiitect tefcatgett tgicticale atgegtacca

721 gggagattac asacittict tggaaagigg cgoagicaag tattiggaag ppeacgggit
781 cegtittgaa gieaagaage gtpatggagt gaagegectt gaggaatige tgccageagt
841 atctagtgea asaaacatia agagaacact tgotgecalg coggaagagy agacaactga
901 agetaatgec ggteagtite tetecttige aagictatic cticegaaat tggtagtagg

961 agaaaaggct tgccttgaga aggticaaag geaaaticaa glacatgeag ageaaggact
1021 gatacaatat ccaacagett ggoaatcagt aggacacatg atggigatit tcogtitgat
1081 gogaacaaat tticigatea aatttetoct aatacaccaa gggatgeaca tggitgeogg
1141 geatgatgee aacgatgetg tgatttcaaa ttoagigget caagotogtt titcaggott
1201 attgattgic aaaacagtac ttgatcatal ectacaaaag acagaacgag gagticgtet
1261 ccatccictt geaaggaceg ccaaggtaaa aaatgaggte aactectifa aggotgeact
1321 cageteectg geoaageaty gagagiatge toctitegoc cgactitiga acciitelgg
1381 agtaaataat cttgageaig gictittecc tcaactateg geaatigeac {eggagioge
1441 cacagcacac gggagtacee togeaggagt aaatgitgga gaacagtale aacaacicag
1501 agaggetgee actgaggety agaageaact ccaacaatat geagagtcte gegaactiga
1561 ceaictigga ctigatgate aggaaaagaa aatictiatg aaciiccalc agaaaaagas
1621 cgaaatcage ttocageaaa caaacgeiat ggtaacteta agaaaagage geetggoeeaa
1681 gcigacagaa getalcactg ctgegteact geccaaaaca agiggacatt acgatgatga
1741 tgacgacatt cectticcag gaccoateaa tgatgacgac aatectggee atcaagatga
1801 tgatccgact gactcacagg atacgaccat fccegaigtg giggtigate cogatgatgg
1861 aagctacgge gaataccaga gttactcgga aaacggeatg aatgeaccag atgactiggt
1921 cctaticgat ctagacgagg acgacgagga cactaageca gigectaata gatcgaccaa
1981 ggetgpacaa cagaagaaca gicaaaaggg ccageatata gagggeagac agacacaaic
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2041 caggeeaatt caaaatgiec caggooctea cagaacaatc caccacgeca gigegecact
2101 cacggacaat gacagaagaa atgaacccte cggetcaace ageoctegea tgotgacace
2161 aastiaacgaa gaggeagacc cactggacga tgeegacgac gagacgicia gectioegec
2221 citgpagtca gatgatgaag agoaggacag ggacggaact tecaaccgea cacccactgh
2281 cgecccaceg getecogtal acagagaica cicigaaaag aaagaacice cgraagacga
2341 geaacaagat caggaccaca clcaagagge caggaaccag gacagigaca acacccagic
2401 agaacactct titgaggaga tgtatcgeea caltclaaga tcacagggge cattigatge
2461 tgitttotat talcataiga tgaaggatea goeclgtagit ticagtacea gigatggeaa

2521 agagtacacg fatccagact coctigaaga ggaataicea ceatggetca ctgasaaaga
2381 goctatgaal gaagagaala gattigitac attggatpat caacaattit atiggeeggt
2641 gatgaatcac aagaataaat icatggcaat cetgeaacat calcagigaa tgageatgga
2701 acaaigggat gattcaaccg acasataget aacaitaagt agicaaggaa cgasaacagg
2761 aagaattitt gatgtctaag gigigaatia ttatcacaat aaaagigatt ctiatittig

2821 aattiaaage tagettatia ttactageog ttiticaaag ttcaattiga gicitaatge

2881 aaataggcgt taagecacag ttatagecat aattgiaact caataticta actagegait
2941 tatctaaati aaaitacatt atgetitiat aacttaccia ctagectgee cascatitac

3001 acgatcgtit tataattaag aaaaaactaa tgatgaagat taasacctic atcatcctta

3061 cgteaatiga atictetage actegaaget tatighottc aatglaaaag agaagetggt
3121 ctaacaagat gacaactaga acazaggeca gepeecatac tgeggocacy actcaaaacy
3181 acagaatgee aggeechgag otficgggot ggatciciga geagotaalg accggaagaa
3241 teotgtaag cgacatctic {gtgatatig agaacaatce aggatiatge facgcatcce
3301 aaatgcaacs aaCgaageca 3accCgaaga cgegrancag t0aaacceas acggaccoas
3361 tgeaatcs tagtitigag paggtagtac aaacattgge ticatigget actgiglipe

3421 aacaacaaac catcgeatca gasteatiag aacaacgceat tacgagictt gagaatggic
3481 tazagccagt tlatgatatg geaaaaacaa telcctoatt gaacaggett igtecigaga
3541 iggtigcaaa atatgatctt ciggtgatga caacoggicg ggoaacagea acogotgess
3601 caactgagee tiatiggeee gaacatgglc aaccaccace {ggaccatea ctitatgaag
3661 aaagtgegat teggegtaag atfgaaicia gagatgagac cgtoccicaa agtgiiapgpy
3721 aggeaticaa caalctazac aglaccactt cactaactga ggaaaatitt gggaaacctyg
3781 acatttcgge aaaggattig agaaacatia tgtatgatcea cttgectggt ttiggaactg
3841 ctitccacca attagtacaa gtgatttgta aattgggaaa agatagesac tcatiggaca
39031 tcaticatge {gagiiccag gecagectigg clgaaggaga cictecicaa tgtgeoctas
3961 ticaaatiac asaaagagti ccaatctice aagatgotge tocaceigte atccacatcs
4021 getetegagg tgacaticee cgagetigee agaaaagett gegtocagic ceacoatege
4081 ccaagattga tegaggttge glatgigitt ticagotica agatgglaas acactiggac
4141 tcaaaatiig agecaalcte coticector gasagaggoeg aataatagea gaggeticaa
4201 ctgetgaact atagggtacg tiacaitaat gatacacttg tgaglalcag cectggataa
4261 tataagtcaa ttaaacgacc aagataaaat tgticatate tcgotageag ctiaaaatat
4321 aaatgtaata ggagcelatat cteigacagt attataatea atigttatia agtaacccaa

4381 accaaaagig atgaagatia agaaaaacet acctcggety agagagiott titcatiaa
444] ccticatclt gtaaacgitg agcaaaattyg ttaaasatat gaggogggtt atatigecta
4501 ctgetecteo {gaatatatg gaggccatat accotgteag gteaaatica acaatigeta
4561 gagptegcaa cageaataca ggoticetga caceggagic agtcaatggg gacactocat
4621 cgaatccact caggecaatt goegatgaca ceategacea tgecagecac acaccaggea
4681 gigtgtcalc ageattcate citgaageta tggtgaatgt catalcggge cocaaagige
4741 taatgaagea aattccaatt tggeticeic taggigtoge tgatcaaaag acctacaget
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4801 ttgactcaac tacggeegec atcatgetig cticatacac tatcacccat tteggeaagg
4861 caaccaatce actigicaga gicaatcgge tgggiceigg aatcecggat cateccetea
4921 gegctectgeg astiggaaac caggetitee tccaggagtt cgticticeg ceaglecaac
4981 taccccagta tttcacctit gatitgacag cacicaaact gatcacccaa ceactgectg
5041 ctgeaacatg gaccgatgac actccaacag gatcaaatgg agegtigegt coaggaatit
53101 caittcatee aaaacitege ceeatictit tacccaacaa aagtgggaag aaggggaaca
5161 gigeegatet aacatcteeg gagaaaatce aageaataal gacttcacic caggacitta
53221 agaicgtice aattgatcea accaaaaata tcatgggaat cgaagigeca gaaactetgg
3281 tceacaaget gacceggiaag aaggtgact! cigaaaalgyg acaaccastc atcoctgite
5341 ttttgecaaa glacattggg tiggaceegg tggotecagg agaccicace atgglaatea
5401 cacaggattg tgacacgtgt catteteetg caagictice ageigtgait gagaagtaat
3461 tgcaataatt gactcagate cagititata gaatcticic agggatagig ataacatcta

5521 ttiagtaatc cgiceattag aggagacact ttiaatigal caatatacta aaggtgettt

3581 acaccatigt cttifticic icctaaatgt agaactiaac aaaagacica taatatacti

5641 gttittaaag galtgaltga tgaaagatea taactaataa cattacaaat aatcotacta

5701 tastcaatac ggtgaticaa atgttaatet tictcatige acatactiit tgeectiaic

3761 ctcaaattge ctgeatgett acatcigagg atagecaglg tgactiggat tggaaatgle
5821 gagaaasaat cgggaceeat ttetaggitg ticacaatce aagtacagac attgeccite
5881 taatiaagaa aasatcggeg atgaagatta agecgacagt gagegtaate ttcateteic
5941 ttagattatt tgtittccag aglaggggic gicaggtect titcaatogt glaaccaaaa

6001 taaactccac tagaaggata tgtgggeca acaacacaat gggcgitaca ggaataitge
6061 agitacctcg tgatcgaitc aagaggacat catteittct tigggtaat! atccttitce

6121 asagaacatt ttccatecca citggagica tccacaatag cacattacag gttagigatg
6181 icgacaaact agtttgicgt gacaaacigt catecacaaa toaatigaga teagitggac
6241 tgaatctcga agggaatgga glggeaactg acgigecate tgeaactaaa agatgggect
6301 tcaggteegg tgteccacca aaggtggtca attatgaage tggtgaatgg getgaaaact
6361 gotacaatct tgaaatcaaa asacctgacg ggagigagty tolaccagea gogecagacg
6421 ggattcggge cticcecegg tgecggtaty tgeacaaagt atcaggaacg geacegigly
6481 ccggagactt tgecticeat aaagagggtg cittcticct giatgatega ctigeticca
6541 cagttatcta cegaggaacg actitcgetg aaggtgiogt tgeatticty atactgecec
6601 aagctasgaa gpactictic agetcacace cotigagaga geogptoaat goaacggagg
6661 accegictag tggotactat ictaccacaa tagatatea ggotaceggt titggaacca
6721 atgagacaga gtactigttc gagettgaca atitgaccta cgiccaactt gaatcaagat
6781 tcacaccaca gitictgete cagetgaatg agacaatata tacaagtggg aaaaggagea
6841 ataccacggg asaactaatt {ggaagetea acccegaaat tgatacaaca ateggggagt
6901 gggeottetg ggaaaciaaa asaaccicac tagaaaaatt cgeagligaag agiigtottt
6961 cacagtigta tcaaacggag ccaaaaacat cagtggtcag agtcoggege gaactictic
7021 cgacceaggg accaacacaa caacigaaga ccacaaaale atggcitcag aaaaticcic
7081 tgeaatggtt caagtgeaca gicaageaayg geaagetgea gigiegeate taacaacect
7141 tgecacaatc tcoacgagic cecaateect cacaaccasa coaggicCgg acaacageac
7201 ccataataca ccegtgtata aactigacat ctetgaggea actcaagtty aacaacatca
7261 cegeagaaca gacaacgaca geacagecic cgacacteee tetgecacga cogeagecgg
7321 acccocaaaa geagagaaca ccaacacgag caagageact gactteetgg acceegecac
73&1 cacaacaagt ccocaaaace acagegagac cgotggeaac aacaacacic atcaccaaga
7441 taccggagaa gagagigeca goagoeggpaa gotaggctta attaccaata ctatigetgg
7501 agtcgeagga cigalcacag gegggagaag aactcgaaga gaageaatig tcaatgeica
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7561 acccaaatge aaccctaat! tacattactg gactactcag gatgaaggls ctpcaaicgy
7621 actggeetgg ataccatatt togggecage agocgaggga atttacatag agpgectaat
7681 geacaatcaa gatggtitaa totgtggett gagacagelg gocaacgaga cgacicaage
7741 teticaactg ttectgagag coacaaciga gotacgeacc tiltcaatee teaaccgtaa
7801 ggeaattgat tictigetge agegatggeg cggeacatge cacatictgg gaccggactg
7861 ctetatcgaa ccacatgati ggaccaagaa cataacagac aaaatigate agattatica
7921 tgatittgtt gataaaacce ticeggacca gggggacaat gacaatiggt gracaggalg
7981 gagacaatgg ataccggeag gtattggagt tacaggept! ataatigeag ttategett
8041 atictgtata tgcaaattig tottitagit tticticaga tigeticatg gaaaageica

8101 gecteaaate aatgaaacca ggattiaalt atatggatta cligaatcta agattactig
8161 acaaatgata atatastaca ctggagcetit aaacatagee aatgigatic taactoctit
8221 amactcacag ttaatcataa acaaggtitg acatcaatct agttatetet tigagaatgs
8281 taaacitgat gaagattaag aaaaaggtaa tctticgatt atcittaate teateettg

8341 atictacaat catgacagtt gictitaglg acaagggaaa gaagecttil tatiaagity
8401 taataatcag atetgegaac cggtagagtt tagitgeaac ctaacacaca taaageatig
8461 gtcaanaagt caatagaaat ttaaacaglg aglggagaca acttitaaat ggaagetica
8521 tatgagagag gacgoccacg ageigecaga cageaticas ggpatggaca cgaccaccat
8581 gticgageac gatcateatc cagagagaat tatcgaggty agtacegtca atcaaggage
8641 geotcacaag tgegegttec tacigtattt cataagaaga gagtigaace attaacagtt
8701 cotocageac ctaaagacat atgtecgace ttgaaaaaag gatititglg tgacagiagt
8761 tittgcaaaa aagatcacca gitggagagt ttaactgata gegaatiact cotactaate
8821 geecgtaaga citgtggate agtagaacaa caaltaaata taactgeace caaggacicg
8881 cgcttageaa atceaacgge tpatgatitc cageaagagg aaggiccaaa aattaccltg
8941 tigacaciga icasgacgge agaacacigg gegagacaag acatcagaac catagaggat
9001 tcaaaattaa gageattgtt gactetatgt getgtgatga cgaggaaatt cicaaaaice
9061 cagctgagtc tittatgiga gacacacceta aggegegagy gecttggaca agatcagges
9121 gaaccegtic icgaagtata tcaacgatia cacagtgata aaggaggoeag tittgaaget
9181 geactatgge aacaatggga cogacaales ctaattatgt ttatcactge attctigaat
9241 attgeictee agttacegty tgaaagiict goigtogitg tcaggglt aagaacatig
9301 gitecicaat cagataatga ggaagcoiica accaaccegg ggacatgete atggtetgat
9361 gagggtacee cttaataagg ctgactaaaa cactatataa celtctactt gatcacaata
9421 cicegtatac ctateatcat atatitaate aagacgatat cettiaasac tiaticagia

9481 ctataaicac totegttica aattaataag atgigeatga tigeectaat alatgaagag
9541 gtatgataca accctaacag tgatcaaaga aaatcataat cteglatege togtaatata
9601 acctgecaag catacctett geacaaagtg atictigtac acaaataatg tittactcla
9661 caggagptag caacgatcca tocoatcaas asataagiat ticatgact! actaatgatc
9721 tettaaaata tiaagaaaaa ctgacggaac ataaaticit tatgeticaa gotglggag
9781 aggigttige tatiggctat tgtiatatia caatcaataa caagetipia aaaataligt

9841 tettgittca agagptagat tgigaccgga aatgetaaac taatgatgaa gatiaatgeg
9901 gaggictgat aagaataaac cttattattc agattaggee ceaagaggca ticttcatet
9961 cettitagea aagiactati toagggtagt ceaattagly geacgictit tagetgtala
10021 tcagtegece cigagatacg coacaaaagt giototaage tasatiggic tgtacacaic
10081 ccatacattg tattaggggc aataatatct aatigaactt agecgtttaa aatttagige
10141 ataaatctgg goetaacacca ccaggteaac tccatigget gaaaagaage tiacctacaa
10201 cgaacatcac titgagegee cicacaatta aaaaatagga acgtegitec aacaatcgag
10261 cgcaaggttt caaggitgaa cigagagipt ctagacaacs gaatatigal actecagaca
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10321 ccaageaaga cotgagaaas aaccatgget asagetacgg gacgatacaa tctaataieg
10381 cccaaaaagg acciggagaa aggggitpic ttaagegace totgiaactt citagitage
10441 casactaltc aggggtogaa gettiatigg gotgptatig agittgatgt gacteacaas
10501 ggaatggecce tatigeatag acigaaaact aatgacittg cccetgeatg gicaatgaca
10561 aggaatcict ticctcaitt atttcaaaat cogaatteca caattgaate accgetgigs
10621 geattgagag tecalccitge ageagggata caggaccage tgatigacea gietttgatt
10681 gaaccettag caggagocct tggictgate tetgattgge tgctaacaac caacaciaac
10741 catticaaca tgegaacaca acgigteaag gaacaattga goctasaaat getgtegtig
10801 attegatces atatictcaa gittattaac aaatiggaig cictacatg! cgigaactac
10861 aacggattgt tgageagtat tgaaatigga acicaaaatc atacaaicat cataactcga
10921 actaacaigg gtittctgpt ggagetecaa gaacecgaca aatcggeaal gaacegealg
10981 aageciggee cggegaaatt feoctoctt catgagieca cacigaaage attiacacas
11041 ggatccicga cacgaatgea aagtiigait ctigaaiita atagetetet tgetatcetaa
11101 ctaaggtaga atacticaia tigagetaac tcatatatge {gactcaata gitatciiga
11161 catctctget ticataatea gatatataag cataataast aaatactcat atttetigat
11221 aatitgttta accacagata aatceteact giaagecage ticcaagiig acaccctiac
11281 aasaaaccagg actcagaatc cctcasacaa gagaticcaa gacaacates tagaatiget
11341 ttattatatg aataageatt tiatcaccag aaatectata tactaaatgg ttaatigtas
11401 ctgaaccege aggicacatg {gttaggtit cacagatict atataitact aaciciatac
11461 tcglaatiaa cattagataa glagattaag saaaaagect gaggaagatt angaaaaact
115821 getiatiggg totticeglg tittagatga ageagitgaa atteiteete tigataitaa
11581 atggetacac aacataccea atacccagac getaggital catcaccaat igtattggac
11641 caatgtgacc tagicactag agettgoggg Hataticat catacteect taatcegeaa
11701 ctacgeaact gtaaactcee gaaacatate taccgtitga aatacgatgt aactgtiace
11761 aagttottga gtgatgtace agtggogacs {tgoecatag atticatagt cooagtictt
11821 cicaaggeac tgicaggeaa tggattetgt cotgtigage cgeggtgeca acagtictia
11881 gatgaaatca tiaagtacac aatgeaagat getetotict tgaaatatta tctcaaaaat
11941 gigggigcete aagaagacty tgligatgaa cactitcaag agaaaatett atcttcaatt
12001 cagggcaatg aatitttaca (caaatgitt tictgglatg atctggctat titaacicga
12061 aggggtagat taaatcgagg asacictaga tcaacatggt tighicatga tgatttaata
12121 gacaictiag gotategeea ctatetttit tggaagaice caatifcaat ghtaccacig
12181 aacacacaag gaatccocca tgetgotalg gactgptate aggeatcagt attcaaagaa
12241 gegeticaag ggcatacaca cattgittct gitictactg cogacgtett gataatgtec
12301 aaagattiaa ttacatgteg aticaacaca aciciaaict cazaaalage agagatigag
12361 gatccagtit gitctgatia tcocaattit aagatigtgt ctatgetita ccagagegga
12421 gattactiac tetccatalt agggtotgat gegiataaaa tistiaagtt cclogaacca
12481 ttgtgctigg ccaaaattca attatgetca aagtacactg agaggaaggg cogatictia
12541 acacaaatge atitagetgt aaatcacacc ctagaagaaa acagaaat gogtgeacta
12601 aagecticac aggetcaaaa gatccgigaa ticcatagaa catigataag getggagate
12661 acgecacaac aacttigiga getattitee aticaaaaac actgggggcea toctgigeta
12721 catagtgaaa cagcaateca aaaagitaaa saacatgeta cgglgotaaa ageattacge
12781 cctatagiga ttticgagac atactgigtt ttiaaatata gtatigecaa acattalttt

12841 gatagicaag gaictiggta cagigttact tcagatagga atctaacace gggictiaat
12901 {ctiatatca aaagaaatca atteccteog tigecaatga tiaaagaact actatgggaa
12961 tittaccace tigaccacce iccactitte icaaccaaaa tiattagiga ctiaagtatt
13021 tttataaaag acagagetac cgeagtagaa aggacatgel gggatgeagt attegagect
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13081 aatgtictag gatataatce acctcacaaa titaglacta aacgtgtace ggaacaattt
13141 ttagagcaag asaactittc tattgagaat giiclticet acgeacaaas actegagtat
13201 ctactaccac aataicggaa cttitctite teattgaaag agasagagtt gaatgtaggt
13261 agaaccitcg gasaatigec {tatccgact cgeastgiic aaacactitg tgaagetoty
13321 ttagetgatg gietigetaa ageatitcot ageaatatga tggtagttac ggaacgigag
13381 caaaazagaas gettattgea tcaageatca tggeaccaca caagigatga tittggigaa
13441 catgecacag tiagagggag tagotitgia actgatitag agaaatacaa toltgeatit
13501 agatatgagt itacagcace tittatagaa tattgcaace gitgetatgg tgtiaagaat
13561 gittitaatt ggatgcatia tacaatecca cagtgitata tgoatgicag tgattattat
13621 aatccaccac ataaccteac actggagaat cgagacaace coceccgaagg goctagtica
13681 tacaggggte atatgggage pattgaagga cigeaacaaa aactetggac aaglattica
13741 tgtgcicaaa ttictitagt tganattaag aclggittta agitacgete agetgigalg
13801 ggigacaate agtgeatiac tgtittatea gicticcect tagagactga cgeagacgag
13861 caggascaga gegecgaaga caatgeageg aggglggocg coageotage aaaagiiaca
13921 agtgcotgty gaatoittit aaaaccigat gaaacatity tacattcagg tittatcial
13981 titggaaaaa aacaatatit gaatggggtc caatigectc agiecottaa aacggctaca
14041 agaatggcac catigiciga tgoaattitt gatgatctic aagggacoct ggotagtata
14101 ggcactgett ttgagegate catcictgag acacgacata icittecttg caggataace
14161 geagetttce atacgtittt ticggtgaga atctigoaat atcatcatet cgggticaat
14221 asaggittig acctiggaca gitaacactc ggeaaaccte tggatticgg aacaatatea
14281 ttggcactag cggtaccgea ggtgctigga ggatiatect itgaatoe tgagaaatgl
14341 tictaccgga atctaggaga tccaghtace teaggettat tocagtiaaa aacttatcte
14401 cgaatgatig agatggatga titatictia coittaailp cgaagaacce tgggaacige
14461 actgecaitg actttgiget aaatoctage ggatiaaatg tecctgggtc geaagacita
14521 acticaittc tgegeeagat tgtacgeagg accatcacce taagigegaa aaacaaactt
14581 attaatacct tatitcatge gteagetgac ticgaagacy asalggtiig taaatggcta
14641 ttatcatcaa ctectgitat gagicgttit geggecgata fotiticacg cacgeogage
14701 gggaagegat tgcaaaltct aggatacctg gaaggaacac geacattatt agectclaag
14761 atcatcaacs ataatacaga gacaccggit tiggacagac tgaggaaaat aacatigeaa
14821 aggtggagoc tatgptitag ttatctigat catigigata atatoctgge ggaggettia
14881 acccaaataa cttgeacagt tgatitagea cagatictga gggaatatic atgggctcat
14941 attttagagg gaagacctot tattggagec acactoccat glatgatiga geaalicaaa
15001 gtgttitgee tpaaacceta cgaacaatgt cogeagigtt caaatgeana geaaccaggt
15061 gggaasaccat tegtgteagt ggeagicaag aaacataitg ttagtgealg gecgaacgea
13121 tccogaataa getggactat cggggatgga atcccataca tiggateaag gacagaagat
15181 aagataggac aacctgetat taaaccaaaa tgtecticeg cagectiaag agaggecat
15241 gaattggogt coogtitaac atgggtaact caaggeagtt cgaacagtga citgetaata
15301 aaaccatttt tggaageacg agtaaatita agtgticaag aaatacttca aatgaccect
15361 tcacattact caggaaatat tgitcacagg tacaacgatc aatacagtec teattettic
15421 atggecaate gtatgagtaa ticageaacg cgatigaltg itictacaaa cactttaggt
15481 gagtittcag gaggtggeca gletgeacge gacageaata taitticca gaatgitata
15541 aattatgeag ttgeactgtt cgatattasa titagaaaca ctgaggotac agatatecaa
15601 tataatcgtg cteacctica tetaactaag tgttgeacee gggaagtace ageicagtat
15661 ttaacataca catctacati ggatitagat tlaacaagat accgagaaas cgaaltgalt
15721 tatgacagla atcctctaaa aggaggactc aatigcaata tetcattega taatceatit
15781 ttccaaggta aacggctgaa cattatagaa galgatctia ttogactgee teactiatet
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15841 gpatggpage tagecaagac catcatgeaa teaattaitt cagatageaa caaticatct
15901 acagacceaa ttageagigg agasacaaga tcattcacta cccatttctt aacttatece
15961 aagataggac Hotgtacag tittggggec titglaagtt attatctigg caatacaatt
16021 cttcggacta agaaattaac actigacaat titttatati acttsactac tcaaattcat
16081 aatctaccac atcgceteatt gegaatactt aagecaacat {caaacatge aagogiialg
16141 tcacggtiaa tgagiatiga tecteattit {ctatitaca taggeggtge tgeaggtgac
16201 agaggactct cagatgegge caggttattt tigagaacgt ceatticate tttictiaca
16261 titgtaaaag aatggataat taatcgegga acaatigiee ctitatggat aglatatceg
16321 ctapgaggptc aaaacccaac accigigaat gatittetet atcagategt agaactgelg
16381 gtgcatgatt catcaagaca acaggetttt asaactacca taagigatca tgtacatect
16441 cacgacaatc tigtitacac atglaagagt acagecagea atitcticea tgeateatig
16501 gegtactgga ggageagaca cagaasacage ascegaaaat acttggeaag agacictica
16561 actggatcaa geacaaacaa cagtgatggt catatigaga gaagicaaga acaasccace
16621 agagatceac atgatggeac tgaacggaat ctagtoctac aaatgageea tgaaatasaa
16681 agaacgacaa ticcacaaga aaacacgoac cagggteegt cgitccagte ctitctaagt
16741 gactctgett gtggtacage aaatccaaaa claaatiicg atcgaicgag acacaatgig
16801 aaatticagg atcataacic ggcaiccaag agggaaggtc aicaaataat cicacacegt
16861 ctagicetac citictitac altatctcaa gggacacgee aattaacgic atccaatgag
16921 tcacaaacce aagacgagat atcaaagtac tlacggeaat {gagateegt catigatace
16981 acagttiatt gtagaitiac cggtatagic tcgtecatge attacaaact tgaigaggtc
17041 ctitgggaaa tagagagtit caagicgget glgacgetag cagagggaga agglgciggt
17101 gecitactat tgaticagaa ataccaagil aggacctiat tttcaacac getagetact
17161 gagtccagta tagagtcaga aatagtatca ggaatgacta clcetaggat gottetacet
17221 gtiatgicaa asticcataa tgaccaaait gagatiattc tiaacaactc agcaagocaa
17281 aisacagaca taacaaatce tactiggtit aaagaccaaa gagcaagget acctaageaa
17341 gtegaggtta taaccatgga tgeagagaca acagagaata taaacagatc gaaattgtac
17401 gaagctgiat ataaattgat ctiacaccal atigatecta gegtatigaa ageagtggte
17461 citaaagtct tictaagtga tactgagget stgitatgee taaatgataa titagecceg
17521 tittttgeca ciggitattt aattaageca atagegicas gigotagate tagigagigg
17581 tatcttigic tgacgaactt citatcaact acacgisaga {gecacacca aaaccateic
17641 agttgtaaac aggtaatact tacggeatig caactgeaaa ticaacgaag cccatactgg
17701 ctaagicatt taacicagta tgetgactyt gagitacatt taagitatat cegoctiggt
17761 titccaicat tagagasagt actataceac aggtataace tegicgatic aaaaagaggt
17821 ceactagict ciateacica geacttagea catctfagag cagagattcg agaatiaact
17881 aatgaitata atcaacageg acaaagicgg actcaaacat atcacttiat tegtacigea
17941 asaggacgaa tcacaaaact agicaatgat tatitaaaat tetitettat tgigeaagea
18001 tiaaaacata atgggacatg geaageigag titaagaaat taccagagtt gattagigle
18061 tgeaatagpt tetaccatat tagagatige aattgigaag aacgtitett agttcaaace
18121 tiatattiac atagaatgea gpattctgaa gtiaagetia {egasagget gacagggett
18181 cigagtitat itcoggatgp toictacagg titgattgaa ttaccgtgea tagtatectg
18241 atacttgcaa aggtiggita tlaacataca gattatanaa aactcataaa ttgeicteat
18301 acatecatatt gaictaatct caataaacaa clattiaaal aacgaaagga giccctatat
18361 tatatactat atftagecic ictecctgeg igataatcaa aaaattcaca atgeageatg
18421 tgigacatat tactgeegea atgaaittaa cgeaacatas taaactctge actctitata
18481 atfaagetit aacgaaaggt ctgggctcat atigtiatig atataalaat gtigtatcaa
18541 tatccigtea gatggaatag tgtittgalt gataacacas citcitaaaa caaaattgat
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18601 cittaagatt aagtittita tagtiatcat tactttaatt tgtegtiita agaacggiga

18661 tagecttaat citigtgtas aataagagat laggtgiaat aacctiaaca tittigicta
18721 gtaagctact atitcataca gaatgataaa attaasagaa aaggeaggac tgtaaaatea
18781 gaaatacctt cittacaata tageagacta gataataalc ticgigitaa tgataatiaa
18841 gacatigace acgotcatca gaaggetege cagaataaac gitgeaaaaa ggaticetgg

18901 aaaaatggic geacacaaaa atttaaaaat aaatctalit cltcitittt gigteteca (m N é/‘ \%\}
VP3¢

MEASYERGRPRAARQHSRDGHDHHVRARSSSRENYRGEYROQBRSASQVRVETV
FHKKRVEPLTVPPAPKDICPTLKKGFLCDSSFCKKDHQLESLTDRELLLLIARKTC
GSVEQQLNITAPKDSRLANPTADDFQOQEEGPKITLLTLIKTAEHWARQDIRTIEDS
KLRALLTLCAVMTRKFSKSQLSLLCETHLRREGLGQDQAEPVLEVYQRLHSDKG
GSFEAALWQQWDRQSLIMFITAFLNIALQLPCESSAVVVSGLRTLVPOQSDNEEAS

TNPGTCSWSDEGTP {/ %‘EE m \\& Oi‘%\ ‘)
AF272001

1 cggacacaca asaagaaaga agaattitta ggalctitty tgigegaata actatgagga

61 agaitaatas {tifccicic attgaaattt atatcggaal ttaaatigaa attgitactg

121 taatcacacc tggittgitt cagageoaca tcacaaagat agagaacaac ctaggicice
181 gaagggages agggeatcag tgigeteagt tgaaaatcce tgicaacac claggicita
241 tcacatcaca agitccacct cagactetge agggigatee aacaacctia atagaaacat
301 tattgitaaa ggacageatt agticacagt casacaages agatigagaa ftaacciigg
361 ttitgaactt gaacacttag gggattgaag attcaacaac cctagagolt ggggiaaaac
421 atiggasata gitaaaagac anattgetcg gaatcacaas attcegagta tggaticteg
481 tccteagaaa atetggatgg cgecgagtel cactgaalet gacatggatt accacaagat
541 ctigacagca ggicigiceg icaacaggg gatigticgg canagagica teccagtgia
601 tcaagiaaac aaiciigaag asatttgeea actiatcata caggoctitg aageaggigt
661 tgattitcaa gagagtgcgy acagtticet tetcatgott tgicticaic atgegtacca

721 gegagattac aaacittict tggasagtgg cgeaglcaag tattiggaag ggeacgggptt
781 ccgititgaa gicaagaage gigatggagt gaagegectt gaggaatige igecageagt
841 atctagtgga aaaaacaita agagaacact tgotgecaty coggaagagy agacaactga
901 agctaatgee ggtcagttic ictectitge aagictatic cttecgaaat tggtagiagy

961 agaaaaggct tgectigaga aggitcaaag geaaaticaa gtacatgeag ageaaggact
1021 gatacaatat ccaacagett ggoaatcagt aggacacatg atggtgatil teogttigat
1081 gegaacaaat tttctgatea aatticteet aatacaccaa gggatgeoaca [ggtigecgy
1141 geatgatgee aacgatigety tpatttcaaa ticagigget caagetoglt tticaggett
1201 attgattgtc aaaacagtac tigatcatat cofacaasag acagaacgag gagttegict
1261 ceatoctelt geaaggaceg ccaaggtaaa aaatgaggly aacteciita aggetgeact
1321 cagetcectg goecaageatg gagaglatge tectitegee cgactitiga acctticigg
1381 agtasataat citgagealg gicttticee tcaactateg geaattgeac teggagicge
1441 cacagcacac gggagtacee togeaggagt aaaigitgga gaacagiatc aacaactcag
1501 agaggcigee actgaggetg agaageaact ccaacaatat geagagtete gegaactiga
1561 ccatetigga ctigatgatc aggasaagaa aaticitatg aacticcate agaasaagaa
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1621 cgaaatcage ttecageaaa caascgetat ggtaacicta agaaaagage goctggocaa
1681 getgacagaa gotatcactg ctgegicact geccaaaaca agtggacait acgatgatga
1741 tgacgacatt cectticcag gaccoatcaa tgatgacgac aatociggec atcaagatga
1801 tgatccgact gactcacagg atacgaccat tecogatgtg gtggitgale clgatgalgg
1861 aagctacgge gaataccaga gitactogga aaacggeatg aatgeaccag atgactiggt
1921 cctattegat ctagacgage acgacgagga cactaageea gigoctaata galcgaccaa
1981 gggtggacaa cagaagaaca gicaaaaggg ccagoatata gagggeagac agacacaatt
2041 caggccaatt caaaatgice caggoectea cagaacaate caccacgeca gtgegecact
2101 cacggacaat gacagaagaa atgaaccete cggetcaace agoeecicgea tgeigacace
2161 aattaacgaa gaggcagace cactggacga tgecgacgac gagacgicta gecticegec
2221 ctiggagica galgatgaag agoaggacag ggacggaact tocaaccgea cacccactgl
2281 cgeeccaceg getoccgtat acagagatca cictgaaaag asagaacics cgoaagacga
2341 gcaacaagat caggaccaca ciCcaagagee Caggaaceag gacagigaca acacceagic
2401 agaacactee ctigaggaga tgtalcgeea catictaaga tcacagggee cattigatge
2461 tgtitigtat tatcatatga tgaagpaiga gectgtagit ticagtacca gigatggeaa

2521 agagtacacg tatccagact cecligaaga ggaatatcca ceatggetea cigaaaaaga
2581 ggctatgaat gaagagaata gattigitac attpgatgpt caacaatitt atiggecggt
2641 gatgaatcac sagaataaat {catggeaat cetgeaacat catcagtgaa tgageatgga
2701 acaatgggat gattcaaccg acaaataget aacattaagt agicaaggaa cgaaaacagg
2761 aagaaititt gatgtctaag gtgtgaatia tatcacaat aaaagigatt citatittty

2821 aatttaaagc tagetiatia {tactagecg tittcansg teaatitga giettaatge

2881 anataggegt taagecacag ttatagecat astigiaact caatattcta actagegatt
2941 tatciaaatt aaattacalt atgcttitat aactiaccta ctagectgee caacatifac

3001 acgatcgtit tataattaag aanaaactas tgatgaagat taaaacctic atcatectta

3061 cgicaatiga atfcictage actegaaget tatigictic aatgiaaaag aaaagetggt
3121 ctaacaagal gacaactaga acasagggoa ggggccatac tgeggecacy acicagaacg
3181 acagaatgec aggccctigag ctitcggget ggatetctga geagotaatg accggaagas
3241 ttectgtaag cgacatctic tgtgatatlg agaacaatce aggatiatge tacgeatoce
3301 aasatgecaaca aacgaagoea aaccoganga cgogeancag €aaaccoaa acggacccaa
3361 tttgcaatea fagiitigag gagetagiac aaacatigpe ticatigget actgitgige

3421 aacaacaaac catcgeatea gaatcatiag aacaacgeatl tacgagiclt gagaatggtc
3481 tasagccagt ttatgatatg geaaaaacaa totecteatt gaacagpgit tgigetgaga
3541 tggtigeaaa atatgatcit ciggigatga caaccggicg ggeaacagea accgetgegg
3601 caactgagge tiatigggec gaacatggic aaccaccace iggaceaica ciitatgaag
3661 sasgigogat tcgpegtaag attgaateta gagatgagac cgteecteaa agigitagesg
3721 aggcaticaa caatctaaac agtaccacit cactaactga ggaaaattil gggaaaccig
3781 acafticgge asaggatiig agaaacatia tgtatgatea ciigectggt titggaacty
3841 ctifccacca attagiacas gigatitgta aattggraaa agatageasc tcattggaca
3901 tcatteatge tgagticcag gocagoctgp ctgaaggaga cictectcaa igtgorctaa
3961 ttcaaattac aasaagagtt coaatctice aagatgetge tecacetgic atccacatee
4021 getetogagg tgacattece cgagettgee agaaaagcett gegiecagic ccaccatege
4081 ccaagaitga togagptteg giatgtgitt ticagettea agatggtaaa acactiggac
4141 tcaaaattig agccaatcic coiteectee gaaagagecg aataatagea gaggeticaa
4201 ctgeigaact atagggtacg Hacatiaal gatacactig igagtatcag cectggataa
4261 tataagtcaa ttaaacgace aagataaaat tgitcataic tegetageag ctiaaaatat
4321 aaatgiaata ggagetatal cictgacagt attataatca atigtiatia aglaacecaa
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4381 accaasagtg algaagatia agasaaacct accteggetg agagagtgtt titicattaa
4441 cciteatelt glasacgity agcaaaatig ttaaaaatat gaggegggit atattgecta
4501 ctgetecte tgaatatatg gagpocatal accetgicag gieaaattca acaatigeta
4561 gaggtggeaa cageaataca ggeticetga cacocggagic agicaatggg gacactcoat
4621 cgaatccact caggecaatt gecgatgaca coatcgacca tgocagoecac acaccaggea
4681 gtgtgicalc ageaticate citgaagcta tggigaaigt catatcggge cocaaagige
4741 taatgaagea aattccaatt! tggotiectc taggigtcge tgatcaaaag acctacaget
4801 ttgactcaac tacggecgee atcatgettg cticatacac tatcacceat ticggeaagg
4861 caaccaatce actigtcaga gicaaicgge tgggtectgg aatcecggat cateeccica
4921 ggotectgog astiggaaac caggetiice tccaggagtt cgttcticeg ceagtocaac
4881 taccocagta titcaccitt gattigacag cactcaaact gatcacceaa ceactgectg
5041 ctgcaacatg gaccgaigac actccaacag gatcaaatgg agogttgogt ccaggaatit
5101 caittcatec aaaacitcge cocatictit tacccaacaa aagigggaag aaggggaaca
5161 gigcegatet aacatctceg gagaaaatce aageaataat gacticacte caggactita
5221 agategtice aaltgatcca accaaaaata tcatgggaat cgaagtgeca gasacteigg
5281 tccacaaget gaccggtaag aaggtgact! clasaaatgg acaaccaalc ateccighic
5341 ttitgecaaa giacattgpg tiggaccegg tggotecagy agaccicac atggtaaica
5401 cacaggattg tgacacgtet cattetectg caagicttce agetgtgatt pagaagtaat
5461 tgcaataatt gacteagatc cagititala gaalcticic agggataglip ataacatcla
5521 trtagtaate cgiocattag aggagacact titaatigat caatatacta aaggigctit

5581 acaccatigt cttititcic tcctaaatgt agaactiaac aaaagactca taatatactt

5641 gtitttaaag galtpattpa tgaaagatca taactaataa caifacaaat aaicetacta
5701 taastcaatac ggtgattcaa atgitaatct ticteatige acatacitit igeectiate

5761 cicaaatige ctgeatgett acatetgagg atagecagig tgactiggat tpgaaatpty
5821 gagasaaaat cgggacceatl ticfaggitg tteacaatec aagtacagac attgeoctic
58&1 taatiaagaa aasatcgecg atgaagatta agecgacagt gagegtaate ticateicic
5041 tiagattatt tgtittccag agtaggggic gteaggtoct tticaategt gtaaccaaaa
6001 taaactccac tagaaggata tigtggepcea acaacacaat gggegtiaca ggaatatige
6061 agttacctog igatcgalic aagaggacat catictiict tigggtaatt atcctttice

6121 aaagaacatt ttceatecca ctiggagica tocacaatag cacatiacag gitagigaig
6181 tcgacaaact agiitgicgt gacaaactgt catccacaaa tcaatigaga icagtiggac
6241 tgaatctcga agggaatgga giggoaactg acgigecate tgeaactaaa agatgggpct
6301 tcaggtcegg tgicccacea aaggigetcs attatgaage tggtyaalgg goigaaaact
6361 getacaatet tgaaatcaaa aaaccigacg ggagigagly totaccagea gegecagacg
6421 ggattcgggg citcccccgg tgocggtaly tgcacaaagt atcaggaacg ggaccgtgte
6481 ccggagactt tgecticcat aaagagggtg ctticticct glatgatoga cligoticea
6541 cagttatcta cogaggaacg actttogetg aaggtgtogt tgeattictg atactgecce
6601 aagctaagaa ggacitcitc agetcacace coltgagaga geeggicaat geaacggagg
6661 accegictag tggetactat tctaccacaa ttagatatea ggetacoggt tiiggaacca
6721 atgagacaga gtactigtic gaggligaca attigaccla cgtecaactt gaatcaagat
6781 tcacaccaca giitctgete cagetgaatg agacaatata tacaagiggy aasaggagea
6841 ataccacggg aaaactaatt tggaaggtca accecgaaat igatacaaca ategggpagt
6901 gggccticlg ggaaactaaa aaaaccicac tagaraaalt cgeagigaag agligictit
6961 cacagtigta tcaaacggag coaaaaacat cagiggicag agtecggege gaacttettc
7021 cgacceaggg accaacacaa caactgaaga ccacaaaale atggettcag aasattcctc
7081 tgcaatgglt caagigeaca gicaaggaag ggaagetpca gigicgeate taacaaceet
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7141 tgeeacaate {cocacgagic cocaatcoct acaaccaas coaggiocgg acaacagoac
7201 ccataataca coogtgiata aactigacat cletgaggea actcaagitg aacaacaica
7261 ccgoagaaca gacaacgaca geacagecic cgacactoc telgocacga cogeagergg
7321 acceecaasa goagagaaca cocaacacgag caagageact gacticctgg acceogecac
7381 cacaacaagt ccccaaaace acagegagac cgeiggeaac aacaacacic atcaccaaga
7441 iaccggagaa gagagigeca geageggpaa gelaggetia attaccaata clattgeigg
7501 agtegeagga cigatcacag gogggagaag aactcgaaga gaagoaallg tcaatgetes
7561 acccaaatge aaccctaat! tacattactg gactactcag gatgaagglg clgeaatogg
7621 actggectgg ataccatatt fcgggecage agoeogaggga atitacatag aggggctaat
7681 geacaatcas gatggtitan totgtpgett gagacagoetg gocaacgaga cgactcaage
7741 icticaactg ticctgagag coacaaciga getacgeace tttcaatce tcaaccgtaa
7801 ggeaattgat ttcttgetge agegatggeg cggoacatge cacatictgg gacoggactg
7861 ctgtatcgaa cocacatgatt ggaccaagaa cataacagac aaaatigatc agatiatica
7921 tgatttigit gataaaacce ticeggacca gggggacaat gacaatiggt ggacaggaty
7981 pagacaatgg ataccggeag gtattggagt tacaggegtt ataattgeag ttatogettt
8041 attctgtata tgoaaatitg tetittagtt tHcttcaga tigeticatg gaaaageica

8101 gectcaaatc aatgaaacca ggatitaatt atatggatia citgaatcla agattacttg

8161 acaaatgata atataataca ciggageitt aaacatagec aatgigatic taactectit

8221 aaactcacag ttaatcataa acaaggittg acaicaatct agtiatctel tigagaatga

8281 taaacttgat gaagaitaag aaaaaggtaa ictitegatll atctttaate tteatectig

8341 atictacaat catgacagtt gicittagty acaagggaas gaagocitt tattaagilg

8401 taatastcag atctgegaac cggtagagtt tagtigeaac claacacaca taaagoattg
8461 gicaaaaagt caatagaaat ttagacagty aglggagaca actittaaat ggaagetica
8521 tatgagagag gacgoccacg agotgocags cagoaticaa gggatggaca cgaccaccat
8581 gttcgagceac gatcaicatc cagagagaat tategaggtg agtacegica atcaaggage
8641 gecicacaag tgegegitee tactglatit calaagaaga gagtigaace atlaacagtt
8701 cctecageac ctaaagacat atgtocgace itgaaaaasg gattittgly tgacagtagt
8761 ttitpcaaaa sagatcacca giggagagt ttaacigala gggaaitact cctactaatlc
8821 gecogtaaga citgiggaic agtagaacaa caattaaata taactgeace caaggacteg
8881 cgcttageaa atccaacgge tgatgattic cageaagagg aaggtecaaa aatiacctig
8941 tigacactga tcaagacgge agaacactgg gogagacaag acalcagaac catagaggat
3001 tcaaaatiaa gageatigit gactctatgt geigtgatga cgaggaaatt cicaaaatee
9061 cagctgagtce tittatgtga gacacaccta aggegegagg gectiggeca agatcaggea
9121 gaacccgtte tcgaagtata tcaacgatta cacagigata aaggaggceag titigaagot
9181 geactatgge aacaatggga cogacaatee ctaatiatgt itatcactgoe attctigaat
9241 attgcictee agtiacoglg tgaaagitct goiglogitg ticagggit aagaacatig

9301 gticctcaat cagataatga ggaagettca accaaceegg ggacatgeic atggictgat
9361 gagggtacce ctisaiaagg ctgactaaaa cactatataa ceitctactt gatcacaata
9421 ctecgtatac ctatcatcal atatitaate aagacgatat cottiaaaac tiaticagta

9481 ctataatcac tcicgtitea aattaataag atgigeatga tigecctaat atatgaagag

9541 gtatgataca accctaacag tgatcaaaga aaatcataat clogiatege togaaalata
9601 acctgecaag catacctott geacaaagtg attettgiac acaaataatg itttacicta

9661 caggaggtag caacgaicea teccateaaa aaataagtat ttcatgactt actaatgaic
9721 ictiaaaata {taagaaaaa ctgacggaac ataaatict! tatgoticaa geiglggage
Q781 aggtgtiteg tattggetat tgtiatatta caalcaataa caagettgta asaatatigt

9841 ictigitica agaggtagatl igtgaccgga aatgelagac taatgatgaa gattaatgeg
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9901 gaggtctgat aagaataaac ctiattatic agaltaggee ceaagaggea ttetteatet
9961 ccttitagea aagtactalt tcagggtagh ccaatiagty geacgtctit tagetgiata
10021 teagtegeece ctgagatacg ccacaaaagl gicictaage taaattggte tgtacacaic
10081 ccatacattg taltagggpc aataatatct aatigaactt ageogtttan aatttagige
10141 ataastctgg getascacea ccaggteaac teeatigget gaaaagaage itacctacaa
10201 cgaacatcac Htigagegec ctcacaatia aaaaatagga acgicghice aacaategag
10261 cgcaaggttt caaggtigaa ctgagagigt ctagacaaca aaatattgat actccagaca
10321 ccaageaaga cctgagaaaa aaccatgget asagotacgg gacgatacaa totaatateg
10381 cccaaaaagg acctggagaa aggggtigic ftaagegace tetglaactt citagttage
10441 casactatic aggggtggas ggttiatigg getgptatig agtitgalgt gactcacaaa
10501 ggaatggoce tatigeatag actgaaaact satgactitg cocctgeatg gieaataaca
10561 aggaatcict ticcteattt atttcaaaat cegaatteca caatigaate accgeigigg
10621 geatigagag teatccttge ageagggata caggaceage tgatigaccea gicttigati
10681 gaacccttag caggagecet tggtotgate totgaitgge tgotaacaac caacactaac
10741 catitcaaca tgcgaacaca acgigicaag gaacaatiga goccaaaaat gotgloglig
10801 attegatcea ataticicaa gittattase asatiggatg cictacatgt cgtgaactac
10861 aacggattgt tgageagiat tgaaattgga actcasaatc atataatcat cataaciega
10921 actaacatgg gititctggt ggageiccaa gaacccgaca aateggeaat gaaccgoatg
10981 aagootpgge cggogaastt ticcatectt catgagtoca cactgaaage aftiacacaa
11041 ggatcctega cacgaatgea aagtttgatt ciigaatita atagetetct tpctalciaa
11101 ctaaggtaga atacticata tigagotaac teatatatge tgactcaata gitatcttga
11161 catetctget ticataatca gatatataag cataataaat aaatactcat atttettgat
11221 aatttgitta accacagata aatccicact gtaagecage ticcaagitg acaccctiac
11281 aaasaccagg actcagaatc cctcaaacaa gagattecaa gacaacatea tagaatiget
11341 ttaitatatg aataageatt ttatcaccag aaatcctata tactaaalgg taatigiaa
11401 ctgaaccege aggicacatg tgttagpttt cacagatict atatattact aactctatac
11461 icgtaattaa cattagataa gtagattaag asaasagect gaggaagalt aagaaaaact
11521 gettatiggg tetticogtg itttagatga ageagtigaa atteitecte tigatatiaa
11581 atggetacac aacataccea atacccagac getaggtitat catcaccaat tgtattggac
11641 caatgtgace tagicactag agettgeggg ttatatteat catacteoct taatcogeaa
11701 ctacgeaact gtaaactcoe gaaacatate tacogtttga aatacgatgt aacigtiace
11761 aagtictiga gtgatgtace agtggegaca tgeccatag alttcatagt cocagtictt
11821 ctcaaggeac tgtcaggeaa tggattclgt cetghigage cgoggtpcca acagtictta
11881 gatgaaatca ttaagtacac aatgeaagat gotctettet tgaaatatia ictcaaaaat
11941 gteestgcic aagaagactg igttgatgaa cactticaag agaaaaictt atcttcaatt
12001 cagggcaatg aattittaca tcaaatgtit ttotgetaty atctggotat tttaacicga
12061 agggetagat taaategagg aaactctaga tcaacatggt tigltcatga tgatitaata
12121 gacatetiag gotatgggga ctatghittt tggaagatec caatticaat gttaccactg
12181 aacacacaag gaatocecca tgetgetatg gactggtalc aggeatcagt aticaaagaa
12241 geggttcaag ggoatacaca cattgtitct gtttctactg cegacgicit gataatgige
12301 aaagatttaa ttacatgicg attcaacaca acictaaict caaaaatage agagatigag
12361 gatccagttt gictgatta teccaatttt aagattgtpt ctatgetita ccagagogga
12421 gatiactiac tetceatatt agggictgat pegtatasaa tattaagtt celegaacea
12481 ttgtgctigg coaaaatica attatgotea aagtacactg agaggaaggg cogaticlia
12541 acacaaatgc atttagctgt asatcacace clagaagaaa tHacagaaat geglgcacta
126011 aagectteac aggetoaaaa gatcegtgaa tocatagaa catigataag gotggagaig
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12661 acgecacaac aactitgiga getatitice aticaaaaac actggggpca tectgigeta
12721 catagigaaa cagcaateca aaaagitaaa aaacatgeia cggtgetaaa ageatiacge
12781 cctatagtga tittcgagac atactgigtt titaaatata gtattgeeaa acattatitt

12841 gatagtcaag gaictiggta cagigtiact tcagatagga aictaacace gggicitaat
12901 icttatatca aaagaaatca aticcetceg tigecaaiga itaaagaact actatgggaa
12961 ititaccace ttgaccacce tecactitic {caaccaaaa ttattagtga ctiaagtatt
13021 itiataaaag acagagctac cgoagtagaa aggacatget gggaigeagt attcgagect
13081 aatgitctag gatataatce acclcacaaa tttagtacia aacgigtace ggaacaatit
13141 ttagagcaag aaaacttitc tattgagaat gtictiicet acgeacaaaa actegagiat
13201 ctactaccac aatatcggaa cittictitc tcatigaaag agaaagagit gaatgtaggt
13261 agaaccitcg gaaaattgee itatccgact cgeaatgtic aaacacttig {gaagetelg
13321 ttagctgatg gicitgetaa ageatitoct ageaatatga tgglagtiac ggaacgigag
13381 caaaaagaas getiatigea {caageatca tggeaccaca caagigatga tittggigaa
13441 catgecacag tiagaggeag tagetitgta actgatitag agaaatacaa fottgeatit
13501 agatatgagt ttacageace tttatagaa taltgeaace gitgetatgg tgtiaagaat
13561 gitittaati ggatgeatia tacaatccca cagtgitata tgeatgtoag (pattattat
13621 aatccaccac ataaccicac aciggagaat cgagacaace coccegaagg goctagtica
13681 tacagggetc ataigggagy gatigaagga clgeaacaaa aacteiggac aagtatitca
13741 tgtgctcaaa titcittagt tgaaatiaag aciggtitta agttacgcic ageigtgatg
13801 ggtgacaatc agtgeattac tgitttatea gicticoect tagagactga cgeagacgag
13861 caggaacaga gogeegaaga caatgeageg agggtgpeeg ceageciage ansaagitaca
13921 agtgectgty gaatctittt aaaacctgat gaaacatiig tacaitcagg tttiatetat
13981 ttiggaaaaa ascaatatt! gaatggggte caattgecte aglcoctiaa aacggeigea
14041 agaatgpeac cattgictga tgeaattiit gatgatcttc aagggaccct ggotagtata
14101 ggeactgett igagegate calcletgag acacgacata tettiectig caggataace
14161 geagetitce atacgttttt toggtgags atcligoaat atcatcatct cgggticaat
14221 aaaggtittz acctiggaca gitaacacic ggeaaaccte tggatitegg aacaataica
14281 tiggeactag cggtacegea ggtgotigga gggttaicct ictigaatce tgagaaatgt
14341 ttctaccgga atclaggaga tccagitace tcaggetiat tecagitaaa aactiatete
14401 cgastgattyg agatggaiga titatictia cctitaatig cgaagaacce tgggaactge
14461 actgccattg actitgtgct aaatcctage ggattaaatlg iecetgggic goaagactia
14521 actteatitc tgogecagat tgtacgoagg accatcacce iaagigegaa aaacaaactt
14581 attaatacct tatticatge gteagetgac ttegaagacg aaatgglity taaatggota
14641 ttatcatcaa ctecigttat gagtogtttt geggocogata tettitcacy cacgeogage
14701 gggaagegat tgeaaatict aggatacctg gaaggaacac geacattatt agectctaag
14761 atcatcaaca ataatacaga gacaccggit itggacagac igaggaaaat aacatigeas
14821 aggtegagec tatggittag tatettgat caltgtgata atatcctgge ggaggetita
14881 acccasataa citgeacagt tgatttages cagaticiga gggaalattc atgggotcat
14941 attttagagg gaagaccict tattggagee acactcecat giatgaitga geaaticaaa
15001 gtettttgge tganacecta cgaacaatgh cegeaglght caaatgeaaa goeaaccaggt
15061 ggeaaaccat togigteagt ggeagicaag asacatallg tagigealg gecgaacgea
15121 tcoegaataa gotggactat cggggatgga atcccataca tiggatcaag gacagaagat
15181 aagataggac aacctgetat taaaccaaaa {giecticeg cagectiaag agaggeocalt
15241 gaatiggegt cocgtitaac atgggiaact caaggeagit cgaacagiga ctigetaata
15301 aaaccaittt tggaageacg agtaaattia agtgticaag aaatactica aatgaccect
15361 tcacatiact caggaaatat {gitcacagg tacaacgatc aatacagice teaticttic



Patent Application Publication  Sep. 23, 2021 Sheet 106 of 112 US 2021/0290754 A1

15421 atggccaatc gtatgagtaa ttcageaacy cgatigatig tictacaaa cactttaggl
15481 gagitticag gaggtggeca gictgeacge gacageaata tattticca gaatgitata
15541 aattatgeag itgoactgtt cpatattaaa tttagaaaca ctgaggcetac agatatecaa
15601 tataategtg cicaccitca ictaactaag tgitgeacce gggaagtace agetcagtat
15661 ttaacataca catctacatt ggaittagat tHaacaagat accgagaaaa cgaatigati
15721 tatgacagta afcetctaaa aggaggactc aattgeaata tetcaticga taatceatlt
15781 ttccaaggta ascggetgaa catiatagaa gatgatetia tiegactgeo teacttatot
15841 ggatgggage tagecaagac catcatpoaa teaattatit cagatageaa caattcatet
15901 acagacceaa ttageagige agaaacaaga icattcacta cocatitett aacttateec
15961 aagataggac tictgtacag tittgggpcc ttigtaagtt attatotigg castacaatt
16021 cticggacta agaaaitaac acttgacaat tititatat! acttaactac tcaaaticat
16081 aatctaccac atcgetoatt gogaatactt aagecaacat icaaacatge aagogttatg
16141 icacggtiaa tgagtattga tecteatitt tetatitaca taggeggtgc tgeaggtgac
16201 agaggactet cagatgegge caggtiatit tigagaacgt ceatticate ttitcttaca
16261 tttglaaaag aatggataat taatcgegga acaattgice cittatggat agtatatceg
16321 ctagagggtc agaacceaac accigtgaat aatitictet atcagategt agaactgelg
16381 gigeatgatt catcaagaca acaggettit aaaactacca taagtgatea tgtacatoct
16441 cacgacaate tigtitacac atgtaagagt acageeagea atticticca tgeatcatig
16501 gegtactgga ggageagaca cagaaacage aaccgaaaat actiggeaag agacictica
16561 actggatcaa geacaaacaa cagigatggtl catatigaga gaagicaaga acaaaccace
16621 agagatceac atgatggeac tgaacggaat clagtectac asatgageca igaaataaaa
16681 agaacgacaa ttccacaaga aaacacgeac cagggieopt cgitcoagic ctitctaagt
16741 gacictgett gtgptacage aaatccaaaa ctaaatiteg atogategag acacaatglg
16801 aaatticagg atcataactc ggeatccaag agggaaggtc atcaaataat cteacaccgt
16861 ctagtoctac cttictitac attatctcaa gggacacgee aattaacgic atccaatgag
16921 tcacaaacce aagacgagat atcaaagtac Hacggeaat tgagateopt catigatace
16981 acagtitati giagatitac cggtatagic togiccatge attacaaact tgatgaggtc
17041 ctitggpaaa tagagagtit caagicgget gigacgetag cagagggaga aggigeiggt
17101 goottactat tgaticagaa ataccaagtt aagaccitat tittcaacac gotagetact
17161 gagtccagta tagagicaga aatagtatca ggaatgacia ctectaggat gettctacct
17221 gitatpicaa aattccataa tgaccaaatt gagattatic ttaacaactc agcaagecaa
17281 ataacagaca taacaaatcc tacttggtit saagaccaas gagcaaggct acctaageaa
17341 gicgaggtta taaccalgga tgcagagaca acagagaata taaacagatc gaaatigtac
17401 gaagctgtat ataaatigat cttacaccat altgatocta gegtattgaa ageagtggtc
17461 ctiaaagtct tictaagtga tactgagget atgtiatggc taaatgataa titagecoeg
17521 sittigeoa ctggtiattt aattaageca ataacgicaa gtgotagate tagtgagigg
17581 tatetitgte tgacgaactt citatcaact acacgiaaga tgecacacea aaaccatclc
17641 agttgtaasc aggtaatact tacggeattg caacigeaaa ttcaacgaag cocatactgg
17701 ctaagicatt taactcagia tgetgactgt gagttacatt taagtiatat cogectiggt
17761 titccatcat tagagaaagt actataccac aggiataace icgicgaltc anaaagaggt
17821 ceactagict ctatcacica geacttagea catcitagag cagagaticg agaattaact
17881 aatgattata atcaacageg acaaagtcgyg actcaaacat atcactttat tegtactgea
17941 asaggacgaa tcacaaaact agtcaatgatl tatitaaaat tetticttal tgigcaagea
18001 ttaasacata atgggacatg goaagetgag titangaaat taccagagtt gattagtgtg
18061 tgeaataggt tctaccatat tagagatige aatigtgaag aacgitictt aghicaaace
18121 ttatattiac atagaaigea ggaticigaa ghiaagetta icgaaagpct gacagggctt
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18181 ctgagttiat ticoggatgg totctacagg titgaitgaa tacogigea tagtateoty
18241 atactigcaa aggttggita tlaacataca gattataaaa aactcataaa tigetcteat
18301 acatcatat! gatctaate! caataaacas ctaittaaatl aacgaaagga gtecctatat
18361 tatatactat atttagecte toteootgeg tgataatcaa aaaaticaca atgoageatg
18421 tgtgacatat tactgcegea atgaatttaa cgeaacataa taaactetge acictitata
18481 attaagcttt aacgaaaggt ctgggoicat attgiiatig atataataat gtiglaicaa
18541 tatcctgtca gatggaatag tgtittggit gataacacaa otcitaaaa caaaattgat
18601 ctitaagatt aagttittia taattatcat tactttaalt tgtegltita asaacgglga

18661 tagccttaat ciitgigtaa aataagagat taggigtaal aaccttaaca ttittgicta
18721 gtaagctact atttcataca gaatgataaa attaasagaa aaggeaggac igtaaastea
18781 gaastaccit ctitacaata tagcagacta gataataalc ticgigitaa tgataatiag
18841 gacatigacc acgetcatoa gaaggetege cagaataaac gttgeaaaaa ggattectgg
18901 aaasaatggic geacacaaas attiaaaaat asatctaitt ctcitiitt gigtgteca [gg m %\g k';; %}\}

VP30

MEASYERGRPRAARQHSRDGHDHHVRARSSSRENYRGEYRQSRSASQVRVETV
FHKKRVEPLTVPPAPKDICPTLKKGFLCDSSFCKKDHQLESLTDRELLLLIARKTC
GSVEQQLNITAPKDSRLANPTADDFQQEEGPKITLLTLIKTAEHWARQDIRTIEDS
KLRALLTLCAVMTREKFSKSQLSLLCETHLRREGLGQDQAEPVLEVYQRLHSDKG
GSFEAALWOQWDRQSLIMFITAFLNIALQLPCESSAVVVSGLRTLVPOSDNEEAS

TNPGTCSWSDEGTP  [c2 A TOW( 33

Bundibugyo Ebola virus polymerase

1 matghtqypd arlsspivid qediviracg lyssysinpq lkncrlpkhs yrikfdatvt
61 kflsdvpivt Ipidylipll Irtisgeglc pvepkesgfl deivsyvigd arflryyirh
121 vgvhddnvgk nfepkikali ydneflgglf ywydlailtr rgrinrgnnr stwfanddli
181 dilgyadyif wkiplsitsl ntegiphaak dwyhasitke avgghthivs vstadvlime
241 kdiiterfnt thiaalanle dsicsdypqp etisnlykag dylisilgse gykvikflep
301 Iclakiglcs nyterkgrfl tgmhlavnht lechiegrgl ksqqdwkmre thrilvalks
361 ipqgleelfs vgkhwghpvl hsekaigkvk khatvikalr pviifetyev fhysiakhyt
421 dsggswysvi sdkhltpglh syikmqgfpp Ipmikdiiwe fyhidhpplf stkiisdlsi
481 fikdratave ktcwdavfep nvigysppnk fstkrvpeqf leqenfsids vityagrldy
541 Upgyrofsf stkekelnvg rafgklpypt mvqticeal ladglakalp snmmvviere
601 gikeslihqas whhtsddfge natvrgssfv tdlekynlaf ryeftapfie yenreygvkn
661 Howmbytip govihvsdyy npphgvsien redppegpss yrghlggieg lqgklwisis
721 cagistveik tgfkirsavim gdnqgeitvls vipletdsne gehssednaa rvaaslakvt
781 sacgifikpd etfvhsgfiy fakkqyingy glpgslktat riaplsdaif ddiggtlass
841 grafersise tthvypervy aafhtffsvr ilgyhhlgfh kgtdiggls] skpldfitit
901 lalavpqvlg glsfinpeke fymlgdpvt sglfgirtyl qminmddifl phaknpgne
961 saidfvinps glnvpgsqd! tsflrgiver titlsaknkl intifhssad ledemvckwl
1021 Isstpvinsef aadifsrips ghalgilgyl egtrillask vinnnaetpi Idrirkitlg
1081 rwslwisyld hedgvladal ikvsctvdla gilreytwah ilegrgliga tipemleqgfn
1141 viwlksyeqc pkeaksmpk gepfysiaik kgvvsawpng srinwtigdg vpyigsrted
1201 kiggpaikpk cpsaalreal elistitwvt gggansdllv kpfvearvnl svgeilgmtp
1261 shysgnivhr yndqysphsf manrmsnsat rlvvstntlg efsgggqsar dsniifgnvi
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1321 nfsvalfdlr fintetssiq hnrahihlsq ectrevpaqy ltytstisld lryreneli

1381 ydnuplkggl nenlsfdnpl fkggriniie edlirfphls gwelaktiiq siisdsnnss
1441 tdpissgeir sftthfltyp kvgllysfga ivsyylgnti irtkkidish finyyltigih

1501 niphrsiril kptfkhvsvi stlmsidphf siyiggtagd rglsdatedf lrvaissflq

1561 fikkwiveyk taiplwviyp legqnpdpin sflhliiall gnespgnniq fgedmnggl
1621 sdnlvymcks tasnfthast aywrsrhkgr pkarsteeqt vkpipydnth svkcasnpps
1681 ipksksgtqg ssaffekley dkerelptas tpacqsktyi kalssrivhg kipsnaakdd
1741 stiskgedsk eenavgashr ivipfitlsg ndyrtpsakk seyiteitkl irglkaipdt

1801 tvycrfigvy ssmhykidev Iwefdsfkta vtlaegegsg allligkykv rtiffntlat
1861 chsieaeivs gitiprmilp vmaklhddgi nvilnnsasq viditnpaw{ tdgksriptq
1921 veimtmdaet teninrskly eaigglivsh idtrvikivi ikvilsdieg liwindhlap
1981 Hesgylikp itsspkssew viclsnflsa srrrphggha temgvigtal dgvgrssyw
2041 Ishivgyadi nlhlsyvnig fpsiekviyh ryntvdsrkg plvsilyhlt hlgaeirely
2101 cdynggrasr tqiyhiikit kgritklvad ylkfylvvaa lkbnclwgee Itlpdliny
2161 enrfyhirde scedrfligt lyltrmgdse sklmerhtgfl Iglvpngina ( gg} /@ mﬁt\\‘ G 34/\)

Marburgvirus polymerase

1 mghptqypda rlsspiildg cdllarsigl yshyshnpkl meriphhiy rirnstalkt
61 flgnesiltv pfhsiwdhil tsigydainh vddfkyllps elvkyanwdn eflkaylnki
121 lgidhvisas arsqgeedfsp kenpyywgml livhisglar rikggrgslr sowkfigtdl
181 elfgiadfvi fhvpvktiiir navslqaskp glriwyrdgn ltpyleddef ivsvasyect
241 imikdvhier yntweicara wiedsdgady ppldvigely nqgdgiiamy ledgfklikh
301 leplevscig thgiftprky wigsgmiksy ydelhdinlk lgisdnkaec aqnfiktivg
361 akltpggyee Ifslgkbwgh pvlyndvald kvkkhagstk ilkplovmfet fovikfivak
421 nhyhsqgswy ktthdihltp ylrghivsns fpsqaeiygh lwewyfvehe plfstkiisd
481 Isifikdrit avagecwdsy fdrsvigynp pyvrigskevp eqflgqadfs Ingilefack
541 leylapsyrn fafslkekel nigrtfgklp yrvmvagtla ealladglak afpsnmmvvi
601 eregkeallh gaswhhnsas igenaivrga sfvidlekyn lafryeftrh fidycnrcyg
661 vknlfdwmhf lipleymhvs dfyspphevt edurnnppde anayhyhigg ieglggkiwt
721 ciscaqitly elktkikiks svimgdnqeit tislipidap ndyqeneael naarvavela
781 ittgysgifl kpeetfvhsg fiyfakkqyl ngvglpgsik tmarcgplsd sifddlggs!
841 asigtsferg tsetrhifps rwiasthsmi ainllngnhl giplgfhidi scfkkpltfs
901 eklialitpg vigglsflnp eklfyrnisd plisglflk naleflekee Hyiliskkp
961 gladasdfvm nplginvprs keiitflrgt vrenititeq nriinsithi gsdledgrve
1021 ewllssnpvm sriaadifsr tpsgkrlgvl gylegtrtll asrtislite gtmimkirel
1081 trnrwkswis yidaldddls eslekfictv dvanflrays wsdvikghsl igatipelle
1141 gfevkwinls edireqfnls sdskstinl] pydckelrle gsndtelnyv scaldrkvvg
1201 khpsvarlaw tignrapyig srtedkigyp plrvncpsaa lkeaiemvsr llwviggtad
1261 reklliplin srvnldyqiv Inflpthysg nivhryndqy gqhsfmanrm sntsiraiis
1321 tlgkyagg ggaaidsnii fyntinigva vidialslak Issasnvifr Imlnkcctrh
1381 vpseylyfdk pldvdinkym dnelvydndp lesgikgrlg rvsestists nvsdigsyd
1441 fptiaawtlg etivgsifed essgstdpis sgetktfvth flvypvesif yafganlive
1501 sislsriksi knlsdltfli sstirnlshr slrilgstfr helvitrlah hiplislmig
1561 gsageksssd avrlfitasy qnfinnfscl mkkggsslpv wlyfpsepgq Ikpilkilgr
1621 Isdilspdki qhrkiladic cpigsfwvyp skstrinhyy astuywrdka nkvkatpfsh
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1681 lincsfpefs shissvssng qvinskyivy peniteinar trlinygsta lggmdtkmpl

1741 segnlvencr psegirfidn gkitkhdgre ereesspqam fpednmgtpa hihssspiqi

1801 liksldahed fdaskiilns einnlnitey tintkiltip trteildtsp lgssryssts

1861 rerslisreq asylyvdesn ipsisidpgf rsmsdqnqvq miintykrdl hacfdsngfc

1921 rftgvvssmh vklydilppg kikkaiclae gegsgarlll kwketdyliff ntlatdsqge

1981 acilsgrvip rmlynidrls allesrilil nnltigitdi tmplwidsvi gylpedsdil

2041 tmdaettkde treqlvktiv niwirtspni plisitkvil Idyegtifim knaigyyggv

2101 glkkpyssna knsewyleeg kerigrigid fsdgvgifli ckamsrqrqa ipywlkhiek

2161 nypastheff Wgfpsles sfchrytipf segkalfhky gsyvrggkgh thsimldyen

2221 nspildirnh ficshrgkit kyyndilkin lvikavekgk nwsqlveilp nmhsveivhy -

2281 dhecsgeekr Hikidfirn tkiseghklin rvigyilfip fgltksgslr a é\ﬂr&mﬁt\id ) 2, \5 }
L

Zaire Ebola virus polymerase

1 matghtgypd arlsspivid gediviracg lyssysinpg Imckipkhi yrikydvivt

61 kflsdvpvat Ipidfivpvl lkalsgngfc pvepregafl deitkytmad alfikyylkn
121 vgagedevde hfgekilssi ggnefthgmf fwydlailtr rgrlnrgnsr stwivhddli
181 dilgyedyvf wkipismip! niqgiphaam dwygasvike avqghthivs vstadvlime
241 kdliterfint tiskiaeie dpvesdypnf kivsmiygsg dyllsilgsd gyvkiikflep

301 Iclakiglcs kyterkgrfl tgmblavoht leeitemral kpsqaqgkire thrtlirlem

361 tpgalcelfs igkhwghpvl hsetaighvk kbatvikalr pivifetyev fkysiakhyf
421 dsqgswysvt sdrnltpgin syikmgfpp lpmikeliwe fyhidhpplf stkiisdlsi
481 fikdratave rtewdaviep nvigynpphk fstkrvpegf legenfsien visyagkley
541 lipgymfsf stkekelnvg rtfgklpypt mvgticeal ladglakafp snmmvviere
601 gkeslihgas whhisddfge hatvrgssfv tdlekynlaf ryeftapfie yonrcygvkn
661 vinwmhytip gcymhvsdyy npphnlilen rdnppegpss yrghinggieg lggklwisis
721 cagistveik tgfkirsavm gdngeitvls vipletdade geqsaednaa rvaasiakvt
781 sacgitlkpd etfvhsgfiy fgkkqyingv glpasiktat rmaplsdaif ddlggtiasi
841 gtafersise trhifperit aathtffsvr ilgyhhlgtn kgfdlgglt] gkpldfgtis

901 lalavpqvlg glsfinpeke fymlgdpvt sgifglkeyl rmiemddifl pliaknpgne
961 taidfvinps ginvpgsqdl tsflrgiver titlsaknk! intifhasad fedemvckwl
1021 Isstpvmsrf aadifsrips gkrlgilgyl egirtllask iinnntetpv ldrldkitlg

1081 rwshwisyld hednilaeal tgitctvdia gilreyswah ilegrpliga tipemiegfk
1141 viwlkpyeqe pgcsnakgpg gkpfvsvavk khivsawpna sriswtigdg ipyigsried
1201 kiggpaikpk cpsaalreai elasritwvt ggssnsdlii kpflearval svgeilqmip
1261 shysgnivhr yndqysphsf manmmsnsat thvsintly efsggggsar dsniifqnvi
1321 nyavalfdik finteatdig ynrahlhltk cetrevpaqy ltytstidid lryreneli
1381 ydsnplkgg! ncenistdnpf fogkriniie ddlirlphis gwelaktimg siisdsnnss
1441 tdpissgetr sfithfityp kighysfga fvsyylgnti Ietkdldtldn flyyltigib

1501 niphrsiril kptfkhasvm srlmsidphf siviggaagd rglsdaarl{ lrtsisstit
1561 fvkewiinrg tivplwivyp leggnpipvno nflygivell vhdssrqqaf kttisdhvhp
1621 hdnlvytcks tasnffhasl aywrsrhrns nrkylardss tgsstnnsdg hiersqeqit
1681 rdphdgtem Ivigmsheik ritipgenth ggpsfgsfls dsacgtanpk Infdrsrhnv
1741 kfgdhnsask reghqiishr Ivipfftisq girgltssne sqtqdeisky Irglrsvidt
1801 tvyerfigiv ssmhykldev lweiestksa vtlaegegag allligkyqv ktltfntlat
1861 essieseivs gmittprmilp vinskfhndqgi eiilnnsasq itditnptw{ kdgraripkg
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1921 vevitmdaet teninrskly eavyklithh idpsvikavv lkvilsdieg miwlndalap

1981 ffatgylikp itssarssew yicltnflst trkmphgnhl sckqviltal glgigrspyw

2041 Ishltgyade elhlsyirlg fpslekviyh rynlvdskrg plvsitgbla hiraeirelt

2101 ndynggrgsr igtyhfirta kgritkivad ylkfflivga Ikhngtwgae fikipelisy

2161 corfyhirde neeerflvgt tylhrmadse viierltgl Islfpdglyr £d %? ‘Q,\ m \@ d %\{;

Reston Ebola virus polymerase

1 matghtqypd arlsspivid qedlviracg lyssysinpg Irgeklpkhi yrikfdtivs
61 kflsdtpvat Ipidylvpil lrsitghpdr pltptengfl definytihd aafldyylka
121 tgagdhlind atreklknet Inndyvhglf fwhdlsilar rgrinrgnnr stwivhdefi
181 dilgygdyif wkiplsllpy tidgvphaat dwygptlfke silghsqils vstaeilime
241 kdiiterfnt sliasiakle dvdvsdypdp sdilkivnag dyvisilgse gykiikylep
301 lelakigles kfterkgrfl tqmblsvingd trelisnrrl kdyggekird thkiliglgl
361 spgqfcelfs vgkhwghpil hsekaigkvk shatilkalr pavifetyev fiyniakhyf
421 dsggtwysvi sdrnltpgln sfikenhifps lpmikdllwe fyhlnhpplf stkvisdlsi
441 fikdratave gtewdaviep avigynppnk fsthrvpeqgf legedfsies vinyagelhy
541 Hpgnfsf slkekelnig rifgklpylt mvgticeal ladglakafp snmmvviere
601 gkesllhgas whhisddfge natvrgsstv tdlekynlaf ryeftapfie yenheygvm
661 vinwmhylip goymhvsdyy npphovolsn reyppegpss yrghlggieg lggklwisis
721 cagistveik tgfklrsavm gdngeitvls viplktdpee qegsacdnaa rvaaslakvt
781 sacgifikpd etfvhsgfiy fgkkqgylngv gipgsiktas rmaplsdaif ddiggtiasi
841 gtaferaise trhilperiv aathtyfavr tlgyhhigts kgidigglst skpldygtit
901 tavpgvlg glsflapeke fymigdpvi sglfghrvyl emvnimkdifc plisknpgne
961 saidfvinps glnvpgsqdi tsflrgiver sitharnkl intithasad ledemvckwl
1021 Issnpvmstf sadifsrips ghrlgilgyl egtrtflask linnnsetpv idklrkitlg
1081 rwnlwfsyld hedgliadal gkisctvdla gilreytwsh ilegrstiga tipemveglk
1141 vkwlggyepe pecinkkgsn ayvsvavkdg vvsawpntsr iswtigsgvp vigsriedki
1201 gapaikprep ssalkeaiel asrltwvigg gsnseqlitp flearvnlsv sevigmtpsh
1261 ysgnivhryn dqysphsfma nrmsntatr] ivsintigef sgpggaards niifgnvinl
1321 avalydirfr nintsdirhn rahlhlicce tkevpaqylt yisalnldls ryrdnelivd
1381 snplkgglnc nltidsplvk gprinmiedd Urfphlsgw elakivvgsi isdnsnsstd
1441 pissgetrsf tthiltypai gllysfgav] cfylgntilw thkldyeqfl yylhnglhnl
1501 phralrvikp tfkhasvmsr Imeidsnfi yiggisgdrg Isdaarlfir taiastlgfl
1561 kswiidrgkt iplwivyple gggpesinef Ihkilglikqg gpksipkevs igndghldia
1621 ennyvynsks tasnffhasl aywrsrkerk tgdhadfsrg dgtitepvrk fssnhgsdek
1681 yynvtegksp kpgerkdifsg yrisnnggtm snhrkkgkth kwnpckmime sqrgtvlteg
1741 dyfanntppt ddvssphuli Ipfikignhn hahdgdagel mngnikqyth glrsmidtti
1801 yerfigivss mhykldevll eynsfdsait laegegsgal lllgkystrl intlateh
1861 siesevvsgf siprmiipim gkvheggvty ilnnsasgit ditssmwlsn gkynlpeqve
1921 immdaette nlnrsglyra vynlildhid pgylkvvvik vilediegil windylaplf
1981 gagylikpit ssarssewyl clsnlistnr rsahqgthkac lgvirdalgs qvgrgvywls
2041 hiagyatknol heeviglgfp slekvivhry nivdiglgpl ssvirhltnd gaeirdivid
2101 ynlmresriq tyhfiktakg ritklvndfl kfslivgalk nnsswytelk kipevinven
2161 rivhthneec gekifvgtly lgrirdaeik lerltglmr fypeghiysa ht R,

SERATO N3
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Sudan Ebola virus polymerase

1 mmatghtqyp darlsspivi dgedlvirac glyseyslop Kirteripkh iyrikydaiv

61 Irfisdvpva tipidyiapm linviadskn apleppelst ldeivaytvg daaflnyymn
121 gikigegvit dqlkgninrv ihknryisal fiwhdlsitt rrgrmnrgny stwivinev

181 vdilgygdyi fwkipiallp mnsanvphas tdwygpnifk eaiqghthii svstaevlim
241 ckdlvtsrfn thaelarl edpvsadypl vddigslyna gdyllsilgs egygiikyle

301 plclakigle sqyterkgrf ltgmhlavig threllinrg Ikksqlskir efhgllirlr

361 stpggleelf sigkhwghpv lhsekaigkv knhatvikal rpiiifetyc vikysvakhf
421 fdsqgtwysy isdrclipgl nsyirmgfp plpmikdliw efvhidhppl fstkiisdls
481 ifikdratav eqgtowdavfe pnvigysppy rintkrvpeq fleqedfsie svigyagelr
541 yilpgnenfs fslkekelnv grifgkipyl truvgtices Hadglakaf psnmmvvter
601 egkesllhga swhhisddfg chatvrgssf vidiekynla frveftapfi kyengeygyr
661 nvfdwmhfli pgoymhvsdy ynpphavile nreyppegps ayrghlggie glagklwisi
721 scagislvei ktgfklrsav mgdngceitvl sviplesspn egercaedna arvaaslaky
781 tsacgiftkp detfvhsgfi vigpkqgylng iglpgsikia armaplsdai fidiggtlas

841 igtafersis etrhilpsrv saafhtyfsv rilghhhlgf bkgsdiggla inkpldfgh

901 alslavpgvl gglsfinpek clyrnlgdpv tsglfqlkhy Istavgmsdif halvakspgn
961 csaidfvinp gglnvpgsqd Itsfirgivr rsitisarnk lintithasa dledelvckw
1021 Hsstpvimsr faadifsrtp sgkrigilgy legtrtllas knisnnaetp tlertrkitd
1081 grwnlwisyl dhodsalmea igpirctvdi agilreyswa hilggralig atlpcipeqgf
1141 gitwlkpyeq cvecsstnns spyvsvalkr nvvsawpdas rigwtigdgi pyigsrtedk
1201 iggpaikpre psaalreaie itsrltwviq gsansdglir pflearvals vaeilgmtps
1261 hysgnivhry ndgysphsfm anrmsntaty limvstntlge fsgggqaard sniifgnvin
1321 favalydirf mtctssiqy hrahihltde cirevpagyl tytttlaldi skyroneliy

1381 dseplrggin cnlsidsplm kgpriniied dlirlphlsg welaktvigs iisdssnsst
1441 dpissgetrs fthfltypk iglysfgal isfylgntil ctkkiglief lyylgngihn

1501 Ishrsirifk ptfrhssvins rimdidpnfs iyiggtagdr glsdaarlfl raistflsf

1561 veewvifrka niplwvvypl eggrpdppge florvisliv gieddknkgs ilsrseekes
1621 snlvynckst asnfthasla ywrgrhrpkk tigatkatta phiilpigns drppglding
1681 sndifiptri kgivggdsm drititrlpp gsratpisat epptkiyegs ttyrgkstdt

1741 hideghnake fofophrivv pftklikdge vsiepspess rsnikgligh tmvdttiy
1801 criigivssm hykldeviwe ynkfesavil acgegsgall lighygvik! fintlatehs
1861 iesevisgyt tprmilsvmp rthrgelevi Innsasqitd ithrdwfsng knripndvdi
1921 itmdaetten ldrsrlyeav ytiienhing kitkvvilky fisdidgmew innylapmiy
1981 sgylikpits sarssewylc lenllstirt tghgtqancl hvvgealggg vgrgsywlsh
2041 ltkyttsrth nsyiafgfps lekvivhryn vdsmgplv sitrhlallg teirelvidy

2101 nglrgsrtqt vhiikiskgr itkivadylr felviralkn nstwhhelyl Ipeligvehr
2161 fnhtroctes erflvgtlyl hrmsdaeik! mdrltstvam fpegfisssv %E@ {\g {j s % (J’

Cote d/Ivoire Ebola virus polymerase
1 matghtqypd arisspivid gedivtracg ysaystupg knerdpkhi yrlkydtivt

61 efisdvpvat Ipadfivptf Irtlsgngse pidpkesqfl eeivaytigd irflnyyinr
121 agvhndhvdr dfggkimli ednevihgmf hwydlailar rgrinrgnor stwiasdnly
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181 dilgyedyif wkiptslipv digglphaak dwyhesvike aigghthivs istadvhime

241 kdiiterfnt lHaavanle dsvhsdyplp etvsdlykag dylisligse gykvikflep

301 lclakigles nyterkgrfl tgmhlavaht leeltgsrel rpagitkvre fhgmlinika

361 tpaglcelfs vakhwghpvl hsekaigkvk khatvikalr piiifetyov fkysiakhyf

421 dsqgtwysvt sdrclipgls syikrngfpp Ipmikellwe fyhldhppif stkvisdlsi

481 fikdratave ktewdavfep nvigynppnk fatkrvpeqf leqenfsies vihyagrley

541 Uipeyinisf sikekelnig rafgklpypt mvgtlceal ladglakafp snmmvvtere

601 gkesilhgas whhtsddfge natvrgssfv tdlekynlaf ryeftapfie yenreygyvm

661 ifnwmbhytip qeyihivsdyy npphgvslen renppegpss yrghlggieg lagklwtsis

721 cagislveik tgfikirsavm gdngeitvls vipletesse gelssednaa rvaaslakvt

781 sacgiflkpd etfvhsgfiy fogkkqvingv glpgsikiat riaplsdaif ddiggtlasi

841 gtafersise trthvvperva aathiffsvr ilqyhhigfh kgidlggls! skpldigtit

901 lalavpgvlg glsflnpeke fyrnigdpvt sgifglkty! gmibmddifl pliaknpgne

961 saidfvinps glnvpgsqd tsfirgiver titlsaknkl intifhssad ledemvckwl

1021 Isstpvmsrf aadifertps gkrlgilgyl egirtilask iinhntetpi Idritkitly

1081 rwslwfsyld hedgviadal tqitctvdia gilreytwah ilegrgliga tipcilegin

1141 viwlkpyehe pkeaksanpk geptvsiaik khvvsawpdq stlswtigdg ipyigstted

1201 kiggpaikpk cpsaalreai elisritwvt gggansdilv kpfiearvnl svqeilgmip

1261 shysgnivir yndqysphsf manrmsnsat rivstntlg efsggggsar dsniifgnvi

1321 nfavalfdir frnvatssiq hhrahlhisk cetrevpagy lvytstlpld lryrdneli

1381 vddnpirggl nenlsfdnpl fkgqriniie edlirlpyls gwelaktviq siisdsnnss

1441 tdpissgetr sfithfityp kigllysfga Hsyylgnti irtkklton fiyylaiqih

1501 niphrsiril kptikhasvi srlisidshf siviggtagd relsdaarif Irtaitvilg

1561 furkwiverk taiplwviyp leggspspin sfihbviall ghesshdhve aaeahsrvet

1621 fdnlvymeks tasnfthast aywrsrskng dkremtkils ltgtekknst gytahpesta

1681 vigslqgtsla pppsadeaty drknkvikas rpgkysqnit kappngtser dvspnitgtd

1741 gepsanegsn snnnnlvshr ivipfftish nynerpsirk segtteivr! trglraipdt

1801 tiyerfigiv ssmhykldev twefdnfksa itlacgegsg allilgkykv etiffntlat

1861 ehsieaeiis gittprmllp imsrfhgegi kvilnnsasq itditnpswi adgksripkq

1921 veiitmdaet teninrskly eavgglivsh idpnalkvev lkvilsdidg ilwindnltp

1981 Ifglgylikp itsspkssew yiclsnllst siriphgsht tomhvigtal glgigrssyw

2041 Ishlvgyanh nihidyinlg fpslervivh rynlvdsgkg pltsivghla hlgteirelv

2101 ndynggrasr tgtyhfikti kgritklvnd yikffliiqa Ikhnctwgee Iralpdlisv

2161 ctrfyhtme scenrflvgt Iylsrmaqdse iklidrligl Islopngfiy L — ‘
KEHADNGAU
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RECOMBINANT BIOLOGICALLY
CONTAINED FILOVIRUS VACCINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the filing date
of U.S. application No. 62/715,673, filed Aug. 7, 2018, the
disclosure of which is incorporated by reference herein.

STATEMENT OF GOVERNMENT RIGHTS

[0002] This invention was made with government support
under Al109762 awarded by the National Institutes of
Health. The government has certain rights in the invention.

BACKGROUND

[0003] FEbolaviruses cause hemorrhagic fevers in humans
and nonhuman primates, with case fatality rates of 90% in
some outbreaks (Sanchez et al., 2007). Ebolaviruses and the
closely related Marburgviruses belong to the Filoviridae
family (Feldman et al., 2004). Currently, there are no
approved vaccines or antivirals for use against filoviruses,
making biosafety level-4 (BSL-4) containment a mandatory
requirement for work with these viruses. The lack of suffi-
cient BSL-4 space, trained personnel, and the rigors of
working in BSL-4 laboratories have severely hampered
basic research with Ebolaviruses as well as the development
of vaccines and large-scale screening for effective antiviral
compounds. These limitations have prompted examination
of various steps in the Ebolavirus viral life cycle in the
absence of infectious virus: (i) replication and transcription
were studied by use of reporter gene assays that are based on
the expression of necessary viral components from plasmids
(Boehmann et al., 2005; Groseth et al., 2005; Muhlberger et
al., 1999; Modrof et al., 2003; Modrof et al., 2002); (ii) entry
and fusion processes were assessed with pseudotyping
assays that rely on the use of recombinant vesicular stoma-
titis or retroviruses (Yonezawa et al., 2005; Wool-Lewis et
al., 1998; Takada et al., 1997; Marzi et al., 2006); and (iii)
budding was examined using virus-like particles that are
generated from viral proteins provided by protein expression
plasmids (Jasenosky et al., 2001; Licata et al., 2004; Noda
et al., 2002; McCarthy et al., 2006; Johnson et al., 2006).
However, several recent findings suggest that data obtained
with these artificial systems may not always be reproducible
with live, authentic Ebolavirus (Neumann et al., 2005).
Thus, biologically contained FEbolaviruses that resemble
wild-type virus but can be handled outside BSL-4 contain-
ment are clearly needed.

SUMMARY

[0004] The invention provides a vaccine comprising an
effective amount of a recombinant negative-sense, single
stranded RNA virus, the genome of which contains a dele-
tion of viral sequences corresponding to those for a non-
structural or nonglycosylated viral protein that is essential in
trans for viral replication, and in one embodiment, one or
more adjuvants, or in one embodiment, one or more inser-
tions of a nucleotide sequence encoding one or more heter-
ologous gene products, or in one embodiment, one or more
adjuvants and one or more insertions of a nucleotide
sequence encoding one or more heterologous gene products,
wherein the insertions may be in coding or non-coding
sequences. In one embodiment, the heterologous gene prod-
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uct is from a Zaire, Sudan, Cote d’Ivoire, Bundibugyo,
Reston, or Marburg filovirus, a glycoprotein of one or more
of those filoviruses. In one embodiment, the insertions may
replace coding sequences, e.g., glycoprotein coding
sequences, or a portion thereof, or may replace non-coding
sequences. In one embodiment, the deletion is effective to
inhibit or prevent viral replication upon infection of a cell
with the recombinant negative-sense, single stranded RNA
virus. For example, the deletion of viral sequences corre-
sponding to those for a nonstructural or nonglycosylated
viral protein that is essential in trans for viral replication may
be effective to prevent expression of a functional nonstruc-
tural or nonglycosylated protein upon infection of a cell with
the recombinant negative-sense, single stranded RNA virus.
In one embodiment, the deletion of viral sequences corre-
sponding to those for a nonstructural or nonglycosylated
viral protein that is essential in trans for viral replication may
be in filovirus sequences for a viral protein corresponding to
Ebola virus VP30 protein, In one embodiment, the genome
of the recombinant, biologically contained filovirus com-
prises heterologous sequences, for instance, positioned
within the deletion in VP30 related sequences. Any of the
deletions in viral sequences of a negative-sense, single
stranded RNA virus may include a deletion of 1 or more
nucleotides, e.g., a deletion of at least 0.1%, 1%, 5%, 10%,
50%, 60%, 70%, 80%, 90%, or any integer in between, and
up to 100% of'the viral sequences corresponding to those for
a nonstructural, glycosylated or nonglycosylated viral pro-
tein. The deletion of viral sequences corresponding to those
for a nonstructural or nonglycosylated viral protein that is
essential in trans for viral replication is one that is stable
over multiple passages and is readily detectable, e.g., by
RT-PCR. In one embodiment, the genome of the recombi-
nant virus has a deletion in viral sequences for two or more
nonstructural or nonglycosylated proteins, for example, a
deletion in sequences for viral proteins that are not contigu-
ous with each other, such as sequences for a viral protein
corresponding to Ebola virus VP30 protein and for a viral
protein corresponding to Ebola virus GP protein. In one
embodiment, where the genome of the recombinant virus
has a deletion in viral sequences for a nonstructural, glyco-
sylated or nonglycosylated protein, at least a portion of the
deleted viral sequences may be replaced with a nucleotide
sequence encoding an antigen that is expressed in the
recombinant filovirus which, when administered to a mam-
mal, is prophylactic or therapeutic. In one embodiment,
where the genome of the recombinant virus has a deletion in
viral sequences for two or more proteins that are nonstruc-
tural, glycosylated or nonglycosylated proteins, at least a
portion of one of the deleted viral sequences may be
replaced with a nucleotide sequence encoding an antigen
that is expressed in the recombinant filovirus which, when
administered to a mammal, is prophylactic or therapeutic.
The vaccine of the invention may provide for subtype cross
protection, for filovirus cross protection and optionally as a
bi- or multi-valent vaccine for pathogens other than filovi-
rus.

[0005] As shown hereinbelow, incorporating an adjuvant
into the vaccine provided unexpected results. Moreover, not
all adjuvants were effective, e.g., alum did not enhance the
efficacy of the vaccine virus of the invention relative to a
control (no adjuvant). In one embodiment, a monovalent
recombinant filovirus vaccine comprises one or more adju-
vants and a recombinant filovirus, the expression of the
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genome results in a virus having a homologous glycopro-
tein, e.g., a Zaire genome expresses a Zaire glycoprotein. In
one embodiment, a monovalent recombinant filovirus vac-
cine comprises one or more adjuvants and a recombinant
filovirus, the expression of the genome results in a virus
having a heterologous glycoprotein, e.g., a Zaire genome
expresses a Marburg virus, Sudan Ebolavirus, or Bundi-
bugyo Ebolavirus glycoprotein, e.g., inserted into ORF 4 (to
replace the parent glycoprotein). In one embodiment, a
monovalent recombinant filovirus vaccine comprises one or
more adjuvants and a recombinant filovirus, the expression
of the genome results in a virus having a heterologous
glycoprotein, e.g., a Zaire genome expresses a Marburg
virus. Sudan Ebolavirus, or Bundibugyo Ebolavirus glyco-
protein, e.g., inserted into sequences corresponding to Ebola
virus VP30 (ORFS5) or the resulting deletion of ORFS5 or a
portion thereof, e.g., two different glycoproteins are
expressed.

[0006] Inone embodiment, a vaccine comprising an effec-
tive amount of a recombinant filovirus and one or more
adjuvants is provided. The genome of the recombinant
filovirus contains a deletion of one or more nucleotides in a
polynucleotide sequence for a viral protein corresponding to
Ebola virus VP30, and the deletion is effective to prevent
expression of a functional viral protein corresponding to
Ebola virus VP30 upon infection of a cell with the recom-
binant filovirus. In one embodiment, at least 90% of
sequences corresponding to VP30 sequences in the viral
genome of the virus are deleted. In one embodiment, the
genome further comprises a nucleotide sequence encoding a
prophylactic or therapeutic heterologous gene product. In
one embodiment, the nucleotide sequence is inserted within
500 nucleotides of the deletion site or at the site of the
deletion. In one embodiment, the nucleotide sequence is
inserted into the filovirus genome at a site other than the site
of the deletion in the polynucleotide. In one embodiment,
the nucleotide sequence is inserted between NP coding
sequences and VP35 coding sequences in the filovirus
genome. In one embodiment, the nucleotide sequence
replaces GP/sGP sequences or a portion thereof. In one
embodiment, the nucleotide sequence is inserted into
GP/sGP coding sequences. In one embodiment, the heter-
ologous gene product comprises a heterologous filovirus
glycoprotein. In one embodiment, the filovirus glycoprotein
comprises a Marburg virus, Ebola virus, Sudan virus, Tai
Forest virus, Reston virus, or Bundibugyo virus glycopro-
tein. In one embodiment, the recombinant filovirus genome
is a recombinant Ebola virus genome. In one embodiment,
the vaccine of further comprises a pharmaceutically accept-
able carrier.

[0007] Inone embodiment, the adjuvant comprises lipopo-
lysaccharide. In one embodiment, the lipopolysaccharide
comprises monophosphoryl lipid A. In one embodiment, the
adjuvant comprises squalene. In one embodiment, the adju-
vant comprises an extract of Quillaja saponaria. In one
embodiment, the adjuvant comprises saponin. In one
embodiment, the recombinant filovirus in the vaccine is
inactivated. A method to immunize a mammal using a
composition having the recombinant filovirus is also pro-
vided. In one embodiment, the mammal is a human. In one
embodiment, two doses of the composition are administered.
In one embodiment, a single dose is administered. In one
embodiment, three doses of the composition are adminis-
tered. In one embodiment, the recombinant filovirus is
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inactivated, e.g., using heat, one or more chemicals, e.g.,
formaldehyde, formalin, beta-propiolactone, diethylpyrocar-
bonate, an oxidizing agent such as hydrogen peroxide,
2,2'-dithiodipyridine, binary ethylene imine, glutaraldehyde
or radiation, e.g., gamma or UV.

[0008] Since most areas in Africa experience several spe-
cific endemic or recurring diseases, and the combinations
vary among regions, the disclosure provide for bi-/multi-
valent vaccines to address combinations of diseases that
impact particular areas. Monovalent vaccines may be par-
ticularly useful in response to any outbreaks that don’t
correspond well to other vaccines. Multivalent vaccines may
be based on the addition of exogenous sequences into any of
several positions in the filovirus genome including but not
limited to: 1) an artificial transcriptional unit between open
reading frame (ORF) 1 (e.g., NP) and ORF 2 (e.g., VP35),
2) ORF 4 (e.g., Zaire glycoprotein gene), and 3) ORF 5 (e.g.,
VP30 gene). In one embodiment, a bivalent vaccine virus
may express a one or more nonglycosylated proteins, one or
more glycosylated proteins, or at least one nonglycosylated
protein and at least one glycosylated protein from, for
example, Zaire Ebolavirus and Marburg virus, Ebola and
Marburg viruses, a filovirus and Lassa virus, or a filovirus
and Plasmodium (malaria).

[0009] Thus, in one embodiment, a recombinant filovirus,
wherein the genome of the recombinant filovirus contains a
first deletion of one or more nucleotides in a polynucleotide
sequence for a viral protein corresponding to Ebola virus
VP30 which first deletion is effective to prevent expression
of a functional viral protein corresponding to Ebola virus
VP30 upon infection of a cell with the recombinant filovirus,
and the genome encodes one or more filovirus glycopro-
teins. The genome may contain a mutation in a region that
is flanked by NP coding sequences and VP35 coding
sequences, a mutation in GP/sGP coding sequences, and/or
an insertion within 500 nucleotides of the first deletion site
or at the first deletion site, or a combination thereof, and the
genome encodes one or more filovirus glycoproteins. The
mutation in the region that is flanked by NP coding
sequences and VP35 coding sequences comprises an inser-
tion of a nucleotide sequence encoding a prophylactic or
therapeutic heterologous gene product and optionally also a
deletion of one or more nucleotides in the region that flanks
the NP coding sequences and VP35 coding sequences. The
mutation in the GP/sGP coding sequences comprises an
insertion of a nucleotide sequence encoding a prophylactic
or therapeutic heterologous gene product and optionally also
a deletion of one or more nucleotides in the GP/sGP coding
sequences. The insertion that is within 500 nucleotides of or
at the first deletion site encodes a prophylactic or therapeutic
heterologous gene product. In one embodiment, the recom-
binant filovirus is inactivated, e.g., using heat, one or more
chemicals, e.g., formaldehyde, formalin, beta-propiolactone,
diethylpyrocarbonate, an oxidizing agent such as hydrogen
peroxide, 2,2'-dithiodipyridine, binary ethylene imine, glu-
taraldehyde or radiation, e.g., gamma or UV.

[0010] Further provided is a multivalent vaccine compris-
ing an effective amount of a recombinant filovirus, wherein
the genome of the recombinant filovirus contains a first
deletion in one or more nucleotides for a polynucleotide
sequence for a viral protein corresponding to Ebola virus
VP30 which deletion is effective to prevent expression of a
functional viral protein corresponding to Ebola virus VP30
upon infection of a cell with the recombinant filovirus, and
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wherein the genome encodes one or more filovirus glyco-
proteins. The genome may contain a mutation in a region
that is flanked by NP coding sequences and VP35 coding
sequences, a mutation in GP/sGP coding sequences, and/or
an insertion within 500 nucleotides of the first deletion site
or at the first deletion site, or a combination thereof. The
mutation in the region that is flanked by NP coding
sequences and VP35 coding sequences comprises an inser-
tion of a nucleotide sequence encoding a prophylactic or
therapeutic heterologous gene product and optionally also a
deletion of one or more nucleotides in the region that flanks
the NP coding sequences and VP35 coding sequences. The
mutation in the GP/sGP coding sequences comprises an
insertion of a nucleotide sequence encoding a prophylactic
or therapeutic heterologous gene product and optionally also
a deletion of one or more nucleotides in the GP/sGP coding
sequences. The insertion that is within 500 nucleotides, e.g.,
within at least 1000 nucleotides, of or at the first deletion site
encodes a prophylactic or therapeutic heterologous gene
product. In one embodiment, one of the filovirus glycopro-
teins encoded by the genome comprises a homologous
filovirus glycoprotein. In one embodiment, one of the filo-
virus glycoproteins encoded by the genome comprises a
heterologous filovirus glycoprotein. In one embodiment, the
prophylactic or therapeutic heterologous gene product is not
a glycoprotein. In one embodiment, the prophylactic or
therapeutic heterologous gene In one embodiment, product
comprises a glycoprotein. In one embodiment, the vaccine
further comprises an adjuvant. In one embodiment, the
adjuvant comprises lipopolysaccharide. In one embodiment,
the adjuvant comprises squalene. In one embodiment, the
adjuvant comprises an extract of Quillaja saponaria. In one
embodiment, the adjuvant comprises saponin. In one
embodiment, the vaccine further comprises a pharmaceuti-
cally acceptable carrier. In one embodiment, the recombi-
nant filovirus in the vaccine is inactivated. Further provided
is a method to immunize a mammal, e.g., a human, by
administering to the mammal an effective amount of the
vaccine. For example, a human in contact with filovirus
infected individuals or inadvertently exposed to filovirus,
e.g., in a laboratory, may be administered the recombinant
infectious, biologically contained virus of the invention in
an amount effective to inhibit or substantially eliminate
filovirus replication in the human.

[0011] To prepare such viruses, a reverse genetics systems
for negative-sense RNA viruses was exploited to generate
Ebolaviruses that lack a substantial portion of the VP30 gene
(which encodes an essential transcription factor), termed
EbolaAVP30 virus, lack a substantial portion of the L gene,
or lack a substantial portion of both genes. £EbolaAVP30
viruses were maintained, genetically stable, and biologically
confined to a cell line expressing VP30. Hence, the
EbolaAVP30 virus fulfills several criteria of a vaccine virus:
it can be grown to reasonably high titers in helper cells, is
genetically stable (as determined by sequence analysis after
seven serial passages in VP30-expressing Vero cells), and is
safe. Moreover, the resultant viruses resemble wild-type
virus in their life cycle, their morphology, and their growth
properties, but could be handled in a non-BSL.-4 laboratory,
opening new opportunities for study of the Ebolavirus life
cycle and for the identification of effective antiviral com-
pounds.

[0012] Other negative-sense, single stranded RNA viruses
may likewise be manipulated, e.g., the genome of Nipah
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virus, Hendravirus, Henipavirus, and the like, may be
manipulated to mutate or delete sequences corresponding to
those for a nonstructural or nonglycoslyated viral protein
that is required for viral replication. Thus, genomes of
viruses in the following families may be manipulated to
provide for an infectious, biologically contained virus that
resembles wild-type virus in its life cycle, morphology, and
growth properties, can be grown to reasonably high titers in
helper cells, is genetically stable, and is safe: Bornaviridae,
Rhabdoviridae, Filoviridae (genera Marburgvirus and Ebo-
lavirus), Paramyxoviridae, Avulavirus, Henipavirus, Mor-
billivirus, Respirovirus, or Rubulavirus.

[0013] The disclosure also provides a method to prepare
an infectious, biologically contained negative-sense, single
stranded RNA virus, e.g., filovirus. In one embodiment, the
method includes providing a host cell, e.g., a Vero cell,
having a plurality of viral vectors which when expressed
(stably or transiently) are effective to yield infectious, bio-
logically contained negative-sense, single stranded RNA
virus. In one embodiment, the plurality of vectors includes
a vector for vVRNA production comprising a promoter oper-
ably linked to a virus DNA which contains a deletion of
sequences for a viral gene corresponding to Ebola virus
VP30 which deletion is effective to prevent expression of a
functional viral protein corresponding to Ebola virus VP30,
linked to a transcription termination sequence, and an inser-
tion of heterologous sequences as discussed above. The host
cell also includes a vector for mRNA production comprising
a promoter operably linked to a DNA segment encoding a
viral polymerase, a vector for mRNA production comprising
a promoter operably linked to a DNA segment encoding
viral nucleoprotein, a vector for mRNA production com-
prising a promoter operably linked to a DNA segment
encoding one or more other viral proteins which along with
the viral polymerase and nucleoprotein, are viral proteins
needed for viral replication, and a vector comprising a
promoter operably linked to a DNA encoding a RNA
polymerase that is heterologous to the host cell. The heter-
ologous RNA polymerase is selected to promote transcrip-
tion of the viral DNA which contains the deletion. In one
embodiment, the vector for VRNA includes a 17 polymerase
promoter and a ribozyme sequence capable of cleaving a
transcript to yield a vRNA-like 3' end. Then infectious,
biologically contained virus is isolated from the cell. In one
embodiment, the host cell is transiently transfected with the
plurality of vectors and virus collected within 1, 2, 3, and up
to 7 days post-transfection. In one embodiment, the host cell
is one that is approved for vaccine production. In one
embodiment, additional heterologous sequences are
included in the vRNA vector or in mRNA vectors subse-
quently introduced to the host cell, and/or are introduced to
the host cell via a mRNA vector. In one embodiment, the
additional heterologous sequences are for an immunogenic
polypeptide or peptide of a pathogen, a tumor antigen, or a
therapeutic protein.

[0014] In one embodiment, a method to prepare a multi-
valent infectious, biologically contained filovirus is pro-
vided. The method includes providing a host cell comprising
a plurality of filovirus vectors which, when expressed in the
host cell, are effective to yield infectious, biologically con-
tained filovirus, wherein the plurality of vectors includes a
vector for VRNA production comprising a promoter oper-
ably linked to a filovirus DNA which contains a deletion in
sequences for a functional viral protein corresponding to
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Ebola virus VP30, which deletion is effective to prevent
expression of the functional viral protein linked to a tran-
scription termination sequence, and other sequences as dis-
closed herein above, a vector for mRNA production com-
prising a promoter operably linked to a DNA segment
encoding a filovirus polymerase, a vector for mRNA pro-
duction comprising a promoter operably linked to a DNA
segment encoding a filovirus nucleoprotein, a vector for
mRNA production comprising a promoter operably linked to
a DNA segment encoding a filovirus protein corresponding
to Ebola virus VP30, a vector for mRNA production com-
prising a promoter operably linked to a DNA segment
encoding a filovirus protein corresponding to Ebola virus
VP35, and a vector for mRNA production comprising a
promoter operably linked to a DNA encoding a RNA
polymerase that is heterologous to the host cell, wherein the
heterologous RNA polymerase promotes transcription of
vRNA from the filovirus DNA which contains the deletion;
and isolating infectious, biologically contained filovirus
from the host cell. In one embodiment, the cells are mam-
malian cells. In one embodiment, the cells are primate cells.
In one embodiment, the cells are Vero cells. In one embodi-
ment, the heterologous RNA polymerase is a T3, T7, or SP6
polymerase. In one embodiment, the gene product sequences
for an immunogenic polypeptide or peptide of a pathogen, a
tumor antigen, or a therapeutic protein. In one embodiment,
each vector encoding a filovirus protein is on a separate
plasmid.

[0015] Further provided is a method of manufacturing,
e.g., large scale manufacturing, recombinant filovirus, e.g.,
for vaccine production. The method includes culturing
mammalian cells expressing a recombinant filovirus genome
in serum free medium in a cell culture system so as to result
in progeny recombinant biologically contained filovirus.
The genome of the recombinant filovirus contains a deletion
of one or more nucleotides in a polynucleotide sequence for
a viral protein corresponding to Ebola virus VP30, and
wherein the deletion is effective to prevent expression of a
functional viral protein corresponding to Ebola virus VP30
upon infection of a cell with the recombinant filovirus. The
mammalian cells express a viral protein corresponding to
Ebola virus VP30. In one embodiment, the serum free media
comprises non-animal proteins or peptides, e.g., plant pro-
teins or peptides, an iron chelator, e.g., EDTA, ferric nitrate,
ferrous sulfate, or transferrin, or a combination thereof. The
supernatant from the mammalian cells having the progeny is
collected and contacted with a DNase and a virus inactivat-
ing agent, e.g., beta-propriolactone, heat, formaldehyde,
gamma radiation, or hydroxylamine, thereby providing an
inactivated viral preparation. The inactivated viral prepara-
tion is then purified, concentrated, desalted and/or fraction-
ated from other molecules, e.g., via filtration, optionally
under conditions that do not result in precipitation, e.g.,
precipitation visible to the naked eye, of the inactivated viral
particles.

[0016] In one embodiment, the mammalian cells are Vero
cells. In one embodiment, the collected supernatant is sub-
ject to separation, e.g., filtration, before contact with the
DNase or the viral inactivating agent. In one embodiment,
the collected supernatant is subjected to filtration with a 0.5
to 5 micron filter or a 1 to 5 micron filter. In one embodi-
ment, the collected supernatant is subjected to filtration with
0.01 to 1 micron filter or a 0.05 to 0.25 micron filter. In one
embodiment, the inactivated viral preparation is subjected to
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filtration through a 0.01 to 1 micron filter or a 0.05 to 0.25
micron filter. In one embodiment, the inactivated viral
preparation is combined with one or more adjuvants.

BRIEF DESCRIPTION OF THE FIGURES

[0017] FIG. 1. Schematic diagram of EbolaAVP30 con-
structs. (Top row) Schematic diagram of the Ebolavirus
genome flanked by the leader sequence (I) and the trailer
sequence () in positive-sense orientation. Two unique
restriction sites for Sail and Sad (positions 6180 and 10942
of the viral antigenome, respectively) allowed the subclon-
ing of a fragment that spans the VP30 gene. The subgenomic
fragment was then used to replace the VP30 gene with genes
encoding neomycin (neo) or enhanced green fluorescence
protein (eGFP), respectively. Using the unique restriction
sites, the altered subgenomic fragments were cloned back
into the full-length Ebolavirus cDNA construct.

[0018] FIG. 2. Representative filovirus sequences (Acces-
sion numbers NC006432, NC004161, AY769362,
AY 142960, AF522874, AF499101, L11365, NC001608,
DQ447652, DQ447649,  AB050936,  NC002549,
NC001608, AF086833 and AF272001, the disclosures of
which are incorporated by reference herein: SEQ ID Nos.
1-15 and 18-40).

DETAILED DESCRIPTION

Definitions

[0019] A ““vector” or “construct” (sometimes referred to as
gene delivery or gene transfer “vehicle”) refers to a macro-
molecule or complex of molecules comprising a polynucle-
otide or virus to be delivered to a host cell, either in vitro or
in vivo. The polynucleotide or virus to be delivered may
comprise a coding sequence of interest for gene therapy.
Vectors include, for example, viral vectors (such as filovi-
ruses, adenoviruses, adeno-associated viruses (AAV), lenti-
viruses, herpesvirus and retroviruses), liposomes and other
lipid-containing complexes, and other macromolecular com-
plexes capable of mediating delivery of a polynucleotide to
a host cell. Vectors can also comprise other components or
functionalities that further modulate gene delivery and/or
gene expression, or that otherwise provide beneficial prop-
erties to the targeted cells. Such other components include,
for example, components that influence binding or targeting
to cells (including components that mediate cell-type or
tissue-specific binding); components that influence uptake
of the vector nucleic acid by the cell; components that
influence localization of the polynucleotide within the cell
after uptake (such as agents mediating nuclear localization);
and components that influence expression of the polynucle-
otide. Such components also might include markers, such as
detectable and/or selectable markers that can be used to
detect or select for cells that have taken up and are express-
ing the nucleic acid delivered by the vector. Such compo-
nents can be provided as a natural feature of the vector (such
as the use of certain viral vectors which have components or
functionalities mediating binding and uptake), or vectors can
be modified to provide such functionalities. A large variety
of such vectors are known in the art and are generally
available. When a vector is maintained in a host cell, the
vector can either be stably replicated by the cells during
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mitosis as an autonomous structure, incorporated within the
genome of the host cell, or maintained in the host cell’s
nucleus or cytoplasm.

[0020] A “recombinant viral vector” refers to a viral vector
comprising one or more modifications, including deletions,
insertions and/or heterologous genes or sequences. Since
many viral vectors exhibit size constraints associated with
packaging, the heterologous genes or sequences are typi-
cally introduced by replacing one or more portions of the
viral genome. Such viruses may become replication-defec-
tive (biologically contained), requiring the deleted function
(s) to be provided in trans during viral replication and
encapsidation (by using, e.g., a helper virus or a packaging
cell line carrying genes necessary for replication and/or
encapsidation). Modified viral vectors in which a polynucle-
otide to be delivered is carried on the outside of the viral
particle have also been described.

[0021] “Gene delivery,” “gene transfer,” and the like as
used herein, are terms referring to the introduction of an
exogenous polynucleotide (sometimes referred to as a
“transgene”) into a host cell, irrespective of the method used
for the introduction. Such methods include a variety of
well-known techniques such as vector-mediated gene trans-
fer (by, e.g., viral infection/transfection, or various other
protein-based or lipid-based gene delivery complexes) as
well as techniques facilitating the delivery of “naked” poly-
nucleotides (such as electroporation, “gene gun” delivery
and various other techniques used for the introduction of
polynucleotides). The introduced polynucleotide may be
stably or transiently maintained in the host cell. Stable
maintenance typically requires that the introduced poly-
nucleotide either contains an origin of replication compat-
ible with the host cell or integrates into a replicon of the host
cell such as an extrachromosomal replicon (e.g., a plasmid)
or a nuclear or mitochondrial chromosome. A number of
vectors are known to be capable of mediating transfer of
genes to mammalian cells, as is known in the art.

[0022] By “transgene” is meant any piece of a nucleic acid
molecule (for example, DNA) which is inserted by artifice
into a cell either transiently or permanently, and becomes
part of the organism if integrated into the genome or
maintained extrachromosomally. Such a transgene may
include at least a portion of an open reading frame of a gene
which is partly or entirely heterologous (i.e., foreign) to the
transgenic organism, or may represent at least a portion of an
open reading frame of a gene homologous to an endogenous
gene of the organism, which portion optionally encodes a
polypeptide with substantially the same activity as the
corresponding full-length polypeptide or at least one activity
of the corresponding full-length polypeptide.

[0023] By “transgenic cell” is meant a cell containing a
transgene. For example, a cell stably or transiently trans-
formed with a vector containing an expression cassette is a
transgenic cell that can be used to produce a population of
cells having altered phenotypic characteristics. A “recombi-
nant cell” is one which has been genetically modified, e.g.,
by insertion, deletion or replacement of sequences in a
nonrecombinant cell by genetic engineering.

[0024] The term “wild-type” or “native” refers to a gene or
gene product that has the characteristics of that gene or gene
product when isolated from a naturally occurring source. A
wild-type gene is that which is most frequently observed in
a population and is thus arbitrarily designated the “normal”
or “wild-type” form of the gene. In contrast, the term
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“modified” or “mutant” refers to a gene or gene product that
displays modifications in sequence and or functional prop-
erties (i.e., altered characteristics) when compared to the
wild-type gene or gene product. It is noted that naturally-
occurring mutants can be isolated; these are identified by the
fact that they have altered characteristics when compared to
the wild-type gene or gene product.

[0025] The term “transduction” denotes the delivery of a
polynucleotide to a recipient cell either in vivo or in vitro,
via a viral vector and preferably via a replication-defective
viral vector.

[0026] The term “heterologous™ as it relates to nucleic
acid sequences such as gene sequences encoding a protein
and control sequences, denotes sequences that are not nor-
mally joined together, and/or are not normally associated
with a particular cell, e.g., are from different sources (for
instance, sequences from a virus are heterologous to
sequences in the genome of an uninfected cell). Thus, a
“heterologous” region of a nucleic acid construct or a vector
is a segment of nucleic acid within or attached to another
nucleic acid molecule that is not found in association with
the other molecule in nature. For example, a heterologous
region of a nucleic acid construct could include a coding
sequence flanked by sequences not found in association with
the coding sequence in nature, i.e., a heterologous promoter.
Another example of a heterologous coding sequence is a
construct where the coding sequence itself is not found in
nature (e.g., synthetic sequences having codons different
from the native gene). Similarly, a cell transformed with a
construct which is not normally present in the cell would be
considered heterologous for purposes of this invention.
[0027] By “DNA” is meant a polymeric form of deoxy-
ribonucleotides (adenine, guanine, thymine, or cytosine) in
double-stranded or single-stranded form found, inter alia, in
linear DN A molecules (e.g., restriction fragments), viruses,
plasmids, and chromosomes. In discussing the structure of
particular DNA molecules, sequences may be described
herein according to the normal convention of giving only the
sequence in the 5' to 3' direction along the nontranscribed
strand of DNA (i.e., the strand having the sequence comple-
mentary to the mRNA). The term captures molecules that
include the four bases adenine, guanine, thymine, or cyto-
sine, as well as molecules that include base analogues which
are known in the art.

[0028] As used herein, the terms “complementary” or
“complementarity” are used in reference to polynucleotides
(i.e., a sequence of nucleotides) related by the base pairing
rules. For example, the sequence “A-G-T,” is complemen-
tary to the sequence “T-C-A.” Complementarity may be
“partial,” in which only some of the nucleic acids’ bases are
matched according to the base pairing rules. Or, there may
be “complete” or “total” complementarity between the
nucleic acids. The degree of complementarity between
nucleic acid strands has significant effects on the efficiency
and strength of hybridization between nucleic acid strands.
This is of particular importance in amplification reactions, as
well as detection methods that depend upon binding between
nucleic acids.

[0029] DNA molecules are said to have “5' ends” and ““3'
ends” because mononucleotides are reacted to make oligo-
nucleotides or polynucleotides in a manner such that the 5'
phosphate of one mononucleotide pentose ring is attached to
the 3' oxygen of its neighbor in one direction via a phos-
phodiester linkage. Therefore, an end of an oligonucleotide
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or polynucleotide is referred to as the “5' end” if its 5'
phosphate is not linked to the 3' oxygen of a mononucleotide
pentose ring and as the “3' end” if its 3' oxygen is not linked
to a 5' phosphate of a subsequent mononucleotide pentose
ring. As used herein, a nucleic acid sequence, even if internal
to a larger oligonucleotide or polynucleotide, also may be
said to have 5 and 3' ends. In either a linear or circular DNA
molecule, discrete elements are referred to as being
“upstream” or 5' of the “downstream” or 3' elements. This
terminology reflects the fact that transcription proceeds in a
5' to 3' fashion along the DNA strand. The promoter and
enhancer elements that direct transcription of a linked gene
are generally located 5' or upstream of the coding region.
However, enhancer elements can exert their effect even
when located 3' of the promoter element and the coding
region. Transcription termination and polyadenylation sig-
nals are located 3' or downstream of the coding region.
[0030] A “gene,” “polynucleotide,” “coding region,”
“sequence,” “segment, ~ “fragment” or “transgene” which
“encodes” a particular protein, is a nucleic acid molecule
which is transcribed and optionally also translated into a
gene product, e.g., a polypeptide, in vitro or in vivo when
placed under the control of appropriate regulatory
sequences. The coding region may be present in either a
cDNA, genomic DNA, or RNA form. When present in a
DNA form, the nucleic acid molecule may be single-
stranded (i.e., the sense strand) or double-stranded. The
boundaries of a coding region are determined by a start
codon at the 5' (amino) terminus and a translation stop codon
at the 3' (carboxy) terminus. A gene can include, but is not
limited to, cDNA from prokaryotic or eukaryotic mRNA,
genomic DNA sequences from prokaryotic or eukaryotic
DNA, and synthetic DNA sequences. A transcription termi-
nation sequence will usually be located 3' to the gene
sequence.

[0031] The term “control elements™ refers collectively to
promoter regions, polyadenylation signals, transcription ter-
mination sequences, upstream regulatory domains, origins
of replication, internal ribosome entry sites (“IRES”),
enhancers, splice junctions, and the like, which collectively
provide for the replication, transcription, post-transcrip-
tional processing and translation of a coding sequence in a
recipient cell. Not all of these control elements need always
be present so long as the selected coding sequence is capable
of being replicated, transcribed and translated in an appro-
priate host cell.

[0032] The term “promoter” is used herein in its ordinary
sense to refer to a nucleotide region comprising a DNA
regulatory sequence, wherein the regulatory sequence is
derived from a gene which is capable of binding RNA
polymerase and initiating transcription of a downstream (3'
direction) coding sequence.

[0033] By “enhancer” is meant a nucleic acid sequence
that, when positioned proximate to a promoter, confers
increased transcription activity relative to the transcription
activity resulting from the promoter in the absence of the
enhancer domain.

[0034] By “operably linked” with reference to nucleic acid
molecules is meant that two or more nucleic acid molecules
(e.g., a nucleic acid molecule to be transcribed, a promoter,
and an enhancer element) are connected in such a way as to
permit transcription of the nucleic acid molecule. “Operably
linked” with reference to peptide and/or polypeptide mol-
ecules is meant that two or more peptide and/or polypeptide

Sep. 23, 2021

molecules are connected in such a way as to yield a single
polypeptide chain, i.e., a fusion polypeptide, having at least
one property of each peptide and/or polypeptide component
of the fusion. The fusion polypeptide is preferably chimeric,
i.e., composed of heterologous molecules.

[0035] “Homology” refers to the percent of identity
between two polynucleotides or two polypeptides. The cor-
respondence between one sequence and to another can be
determined by techniques known in the art. For example,
homology can be determined by a direct comparison of the
sequence information between two polypeptide molecules
by aligning the sequence information and using readily
available computer programs. Alternatively, homology can
be determined by hybridization of polynucleotides under
conditions which form stable duplexes between homologous
regions, followed by digestion with single strand-specific
nuclease(s), and size determination of the digested frag-
ments. Two DNA, or two polypeptide, sequences are “sub-
stantially homologous™ to each other when at least about
80%, preferably at least about 90%, and most preferably at
least about 95% of the nucleotides, or amino acids, respec-
tively match over a defined length of the molecules, as
determined using the methods above.

[0036] By “mammal” is meant any member of the class
Mammalia including, without limitation, humans and non-
human primates such as chimpanzees and other apes and
monkey species; farm animals such as cattle, sheep, pigs,
goats and horses; domestic mammals such as dogs and cats;
laboratory animals including rodents such as mice, rats,
rabbits and guinea pigs, and the like.

[0037] By “derived from” is meant that a nucleic acid
molecule was either made or designed from a parent nucleic
acid molecule, the derivative retaining substantially the
same functional features of the parent nucleic acid molecule,
e.g., encoding a gene product with substantially the same
activity as the gene product encoded by the parent nucleic
acid molecule from which it was made or designed.
[0038] By “expression construct” or “expression cassette”
is meant a nucleic acid molecule that is capable of directing
transcription. An expression construct includes, at the least,
apromoter. Additional elements, such as an enhancer, and/or
a transcription termination signal, may also be included.
[0039] The term “exogenous,” when used in relation to a
protein, gene, nucleic acid, or polynucleotide in a cell or
organism refers to a protein, gene, nucleic acid, or poly-
nucleotide which has been introduced into the cell or organ-
ism by artificial or natural means. An exogenous nucleic acid
may be from a different organism or cell, or it may be one
or more additional copies of a nucleic acid which occurs
naturally within the organism or cell. By way of a non-
limiting example, an exogenous nucleic acid is in a chro-
mosomal location different from that of natural cells, or is
otherwise flanked by a different nucleic acid sequence than
that found in nature.

[0040] The term “isolated” when used in relation to a
nucleic acid, peptide, polypeptide or virus refers to a nucleic
acid sequence, peptide, polypeptide or virus that is identified
and separated from at least one contaminant nucleic acid,
polypeptide or other biological component with which it is
ordinarily associated in its natural source, e.g., so that it is
not associated with in vivo substances, or is substantially
purified from in vitro substances. Isolated nucleic acid,
peptide, polypeptide or virus is present in a form or setting
that is different from that in which it is found in nature. For
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example, a given DNA sequence (e.g., a gene) is found on
the host cell chromosome in proximity to neighboring genes;
RNA sequences, such as a specific mRNA sequence encod-
ing a specific protein, are found in the cell as a mixture with
numerous other mRNAs that encode a multitude of proteins.
The isolated nucleic acid molecule may be present in
single-stranded or double-stranded form. When an isolated
nucleic acid molecule is to be utilized to express a protein,
the molecule will contain at a minimum the sense or coding
strand (i.e., the molecule may single-stranded), but may
contain both the sense and anti-sense strands (i.e., the
molecule may be double-stranded).

[0041] As used herein, the term “recombinant nucleic
acid” or “recombinant DNA sequence, molecule or seg-
ment” refers to a nucleic acid, e.g., to DNA, that has been
derived or isolated from a source, that may be subsequently
chemically altered in vitro, and includes, but is not limited
to, a sequence that is naturally occurring, is not naturally
occurring, or corresponds to naturally occurring sequences
that are not positioned as they would be positioned in the
native genome. An example of DNA “derived” from a
source, would be a DNA sequence that is identified as a
useful fragment, and which is then chemically synthesized
in essentially pure form. An example of such DNA “iso-
lated” from a source would be a useful DNA sequence that
is excised or removed from said source by chemical means,
e.g., by the use of restriction endonucleases, so that it can be
further manipulated, e.g., amplified, for use in the invention,
by the methodology of genetic engineering.

[0042] The term “recombinant protein” or “recombinant
polypeptide” as used herein refers to a protein molecule that
is expressed from a recombinant DNA molecule.

[0043] The term “peptide”, “polypeptide” and protein” are
used interchangeably herein unless otherwise distinguished.

[0044] The term “sequence homology” means the propor-
tion of base matches between two nucleic acid sequences or
the proportion amino acid matches between two amino add
sequences. When sequence homology is expressed as a
percentage, e.g., 50%, the percentage denotes the proportion
of matches over the length of a selected sequence that is
compared to some other sequence. Gaps (in either of the two
sequences) are permitted to maximize matching; gap lengths
of 15 bases or less are usually used, 6 bases or less are
preferred with 2 bases or less more preferred. When using
oligonucleotides as probes or treatments, the sequence
homology between the target nucleic acid and the oligo-
nucleotide sequence is generally not less than 17 target base
matches out of 20 possible oligonucleotide base pair
matches (85%); preferably not less than 9 matches out of 10
possible base pair matches (90%), and more preferably not
less than 19 matches out of 20 possible base pair matches
(95%).

[0045] The term “selectively hybridize” means to detect-
ably and specifically bind. Polynucleotides, oligonucleotides
and fragments of the invention selectively hybridize to
nucleic acid strands under hybridization and wash condi-
tions that minimize appreciable amounts of detectable bind-
ing to nonspecific nucleic acids. High stringency conditions
can be used to achieve selective hybridization conditions as
known in the art and discussed herein. Generally, the nucleic
acid sequence homology between the polynucleotides, oli-
gonucleotides, and fragments of the invention and a nucleic
acid sequence of interest is at least 65%, and more typically
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with preferably increasing homologies of at least about 70%,
about 90%, about 95%, about 98%, and 100%.

[0046] Two amino acid sequences are homologous if there
is a partial or complete identity between their sequences. For
example, 85% homology means that 85% of the amino acids
are identical when the two sequences are aligned for maxi-
mum matching. Gaps (in either of the two sequences being
matched) are allowed in maximizing matching; gap lengths
of'5 or less are preferred with 2 or less being more preferred.
Alternatively and preferably, two protein sequences (or
polypeptide sequences derived from them of at least 30
amino acids in length) are homologous, as this term is used
herein, if they have an alignment score of at more than 5 (in
standard deviation units) using the program ALIGN with the
mutation data matrix and a gap penalty of 6 or greater. The
two sequences or parts thereof are more preferably homolo-
gous if their amino acids are greater than or equal to 50%
identical when optimally aligned using the ALIGN program.
[0047] The term “corresponds to” is used herein to mean
that a polynucleotide sequence is homologous (e.g., is
identical, not strictly evolutionarily related) to all or a
portion of a reference polynucleotide sequence that encodes
a polypeptide or its complement, or that a polypeptide
sequence is identical in sequence or function to a reference
polypeptide sequence. For illustration, the nucleotide
sequence “TATAC” corresponds to a reference sequence
“TATAC” and is complementary to a reference sequence
“GTATA”.

[0048] The following terms are used to describe the
sequence relationships between two or more polynucle-
otides: “reference sequence”, “comparison window”,
“sequence identity”, “percentage of sequence identity”, and
“substantial identity”. A “reference sequence” is a defined
sequence used as a basis for a sequence comparison; a
reference sequence may be a subset of a larger sequence, for
example, as a segment of a full-length ¢cDNA or gene
sequence given in a sequence listing, or may comprise a
complete cDNA or gene sequence. Generally, a reference
sequence is at least 20 nucleotides in length, frequently at
least 25 nucleotides in length, and often at least 50 nucleo-
tides in length. Since two polynucleotides may each (1)
comprise a sequence (i.e., a portion of the complete poly-
nucleotide sequence) that is similar between the two poly-
nucleotides, and (2) may further comprise a sequence that is
divergent between the two polynucleotides, sequence com-
parisons between two (or more) polynucleotides are typi-
cally performed by comparing sequences of the two poly-
nucleotides over a “comparison window” to identify and
compare local regions of sequence similarity.

[0049] A “comparison window”, as used herein, refers to
a conceptual segment of at least 20 contiguous nucleotides
and wherein the portion of the polynucleotide sequence in
the comparison window may comprise additions or deletions
(i.e., gaps) of 20 percent or less as compared to the reference
sequence (which does not comprise additions or deletions)
for optimal alignment of the two sequences. Optimal align-
ment of sequences for aligning a comparison window may
be conducted by using local homology algorithms or by a
search for similarity method, by computerized implementa-
tions of these algorithms (GAP, BESTFIT, FASTA, and
TFASTA Genetics Software Package or by inspection, and
the best alignment (i.e., resulting in the highest percentage
ot homology over the comparison window) generated by the
various methods is selected.
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[0050] The term “sequence identity” means that two poly-
nucleotide sequences are identical (i.e., on a nucleotide-by-
nucleotide basis) over the window of comparison. The term
“percentage of sequence identity”” means that two polynucle-
otide sequences are identical (i.e., on a nucleotide-by-
nucleotide basis) over the window of comparison. The term
“percentage of sequence identity” is calculated by compar-
ing two optimally aligned sequences over the window of
comparison, determining the number of positions at which
the identical nucleic acid base (e.g., A, T, C, G, U, or I)
occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the
total number of positions in the window of comparison (i.e.,
the window size), and multiplying the result by 100 to yield
the percentage of sequence identity. The terms “substantial
identity” as used herein denote a characteristic of a poly-
nucleotide sequence, wherein the polynucleotide comprises
a sequence that has at least 85 percent sequence identity,
preferably at least 90 to 95 percent sequence identity, more
usually at least 99 percent sequence identity as compared to
a reference sequence over a comparison window of at least
20 nucleotide positions, frequently over a window of at least
20-50 nucleotides, wherein the percentage of sequence iden-
tity is calculated by comparing the reference sequence to the
polynucleotide sequence which may include deletions or
additions which total 20 percent or less of the reference
sequence over the window of comparison.

[0051] As applied to polypeptides, the term “substantial
identity” means that two peptide sequences, when optimally
aligned, such as by the programs GAP or BESTFIT using
default gap weights, share at least about 80% sequence
identity, preferably at least about 90% sequence identity,
more preferably at least about 95% percent sequence iden-
tity, and most preferably at least about 99% sequence
identity.

[0052] A “protective immune response” and “prophylactic
immune response” are used interchangeably to refer to an
immune response which targets an immunogen to which the
individual has not yet been exposed or targets a protein
associated with a disease in an individual who does not have
the disease, such as a tumor associated protein in a patient
who does not have a tumor.

[0053] A “therapeutic immune response” refers to an
immune response which targets an immunogen to which the
individual has been exposed or a protein associated with a
disease in an individual who has the disease.

[0054] The term “prophylactically effective amount” is
meant to refer to the amount necessary to, in the case of
infectious agents, prevent an individual from developing an
infection, and in the case of diseases, prevent an individual
from developing a disease.

[0055] The term “therapeutically effective amount” is
meant to refer to the amount necessary to, in the case of
infectious agents, reduce the level of infection in an infected
individual in order to reduce symptoms or eliminate the
infection, and in the case of diseases, to reduce symptoms or
cure the individual.

[0056] “Inducing an immune response against an immu-
nogen” is meant to refer to induction of an immune response
in a nave individual and induction of an immune response in
an individual previously exposed to an immunogen wherein
the immune response against the immunogen is enhanced.
[0057] As used herein, “substantially pure” means an
object species is the predominant species present (i.c., on a
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molar basis it is more abundant than any other individual
species in the composition), and preferably a substantially
purified fraction is a composition wherein the object species
comprises at least about 50 percent (on a molar basis) of all
macromolecular species present. Generally, a substantially
pure composition will comprise more than about 80 percent
of all macromolecular species present in the composition,
more preferably more than about 85%, about 90%, about
95%, and about 99%. Most preferably, the object species is
purified to essential homogeneity (contaminant species can-
not be detected in the composition by conventional detection
methods) wherein the composition consists essentially of a
single macromolecular species.

[0058] “Transfected,” “transformed” or “transgenic” is
used herein to include any host cell or cell line, which has
been altered or augmented by the presence of at least one
recombinant DNA sequence. The host cells of the present
invention are typically produced by transfection with a DNA
sequence in a plasmid expression vector, as an isolated linear
DNA sequence, or infection with a recombinant viral vector.

Exemplary Viruses and Methods of the Invention

[0059] The invention provides isolated vectors, e.g., plas-
mids, which encode proteins of negative-sense, single
stranded RNA viruses and/or express VRNA from recombi-
nant nucleic acid corresponding to sequences for mutant
negative-sense, single stranded RNA viruses. When intro-
duced into a cell, a combination of these vectors is capable
of yielding recombinant infectious, biologically contained
virus. Thus, the invention includes host cells that produce
recombinant infectious, biologically contained virus of the
invention. In one embodiment, the invention provides iso-
lated vectors, e.g., plasmids, which encode filovirus proteins
and/or express mutant filovirus vVRNA which, when intro-
duced into a cell, are capable of yielding recombinant
infectious, biologically contained filovirus. The invention
includes host cells that transiently or stably produce recom-
binant infectious, biologically contained filovirus, including
helper cells, and isolated recombinant filovirus prepared by
the methods disclosed herein.

[0060] The vectors of the invention include those for
mRNA production and vRNA production. In one embodi-
ment, the vectors include filovirus DNA, for example,
vectors for mRNA production with sequences corresponding
to one or more open reading frames encoding filovirus
proteins, or vectors for VRNA production that include a
deletion of the full-length genomic sequence, which deletion
includes internal filovirus sequences corresponding to at
least a portion of one open reading frame. The RNA
produced from the vVRNA vector is capable of being pack-
aged into virions in the presence of filovirus proteins but as
part of the resulting virion, is not capable of being replicated
and so does not result in virus production when that virion
is introduced to a cell that otherwise supports filovirus
replication and which cell does not express at least one
filovirus protein in trans, e.g., a cell that is not a filovirus
helper cell.

[0061] For example, Ebolaviruses possess a negative-
sense, nonsegmented RNA genome, approximately 19 kilo-
bases in length that encodes seven structural proteins and at
least one non-structural protein (Sanchez et al., 2007). NP,
viral protein (VP)35, VP30, and L, the RNA-dependent
RNA polymerase, are components of the nucleocapsid
involved in viral replication and transcription (Muhlberger
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et al., 1999). VP40 is the matrix protein and is involved in
viral budding (Harty et al., 2000; Panchal et al., 2003). VP24
is involved in the formation of nucleocapsids composed of
NP, VP35 and viral RNA (Huang et al., 2002). The only viral
surface glycoprotein, GP, plays a role in viral attachment and
entry (Chan et al., 2001; Manicassamy et al., 2005; Shimo-
jima et al., 2006; Chandran et al., 2005). Candidate
sequences for deletion/mutation/insertion and optional
replacement with heterologous sequences include but are not
limited to Ebola virus VP30 sequences or corresponding
sequences in other negative-sense, single stranded RNA
viruses, e.g., sequences for nonstructural, nonpolymerase
and/or nonglycosylated viral proteins or non-coding regions.
The vectors may include gene(s) or portions thereof other
than those of a negative-sense, single stranded RNA virus
such as a filovirus (heterologous sequences), which genes or
portions thereof are intended to be expressed in a host cell,
either as a protein or incorporated into vVRNA. Thus, a vector
of the invention may include in addition to viral sequences,
for instance, filovirus sequences, a gene or open reading
frame of interest, e.g., a heterologous gene for an immuno-
genic peptide or protein useful as a vaccine or a therapeutic
protein.

[0062] If more than one vector is employed, the vectors
may be physically linked or each vector may be present on
an individual plasmid or other, e.g., linear, nucleic acid
delivery vehicle. The vectors or plasmids may be introduced
to any host cell, e.g., a eukaryotic cell such as a mammalian
cell, that supports viral replication. Host cells useful to
prepare virus of the invention include but are not limited to
insect, avian or mammalian host cells such as canine, feline,
equine, bovine, ovine, or primate cells including simian or
human cells. In one embodiment, the host cell is one that is
approved for vaccine production.

[0063] The viruses produced by methods described herein
are useful in viral mutagenesis studies, drug screening and
in the production of vaccines (e.g., for AIDS, influenza,
hepatitis B, hepatitis C, rhinovirus, filoviruses, malaria,
herpes, and foot and mouth disease) and gene therapy
vectors (e.g., for cancer, AIDS, adenosine deaminase, mus-
cular dystrophy, ornithine transcarbamylase deficiency and
central nervous system tumors). In particular, infectious,
biologically contained filovirus of the invention which
induces strong humoral and cellular immunity may be
employed as a vaccine vector, as they are unlikely to give
rise to infectious recombinant virus.

[0064] Thus, a virus for use in medical therapy (e.g., for a
vaccine or gene therapy) is provided. For example, the
invention provides a method to immunize an animal against
a pathogen, e.g., a bacteria, virus such as Ebola virus, or
parasite, or a malignant tumor. The method comprises
administering to the animal an effective amount of at least
one isolated virus of the invention which encodes and
expresses, or comprises nucleic acid for an immunogenic
peptide or protein of a pathogen or tumor, optionally in
combination with an adjuvant, effective to immunize the
animal.

[0065] To prepare expression cassettes for transformation
herein, the recombinant DNA sequence or segment may be
circular or linear, double-stranded or single-stranded. A
DNA sequence which encodes an RNA sequence that is
substantially complementary to a mRNA sequence encoding
a gene product of interest is typically a “sense” DNA
sequence cloned into a cassette in the opposite orientation
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(i.e., 3_ to 5_ rather than 5_ to 3_). Generally, the DNA
sequence or segment is in the form of chimeric DNA, such
as plasmid DNA, that can also contain coding regions
flanked by control sequences which promote the expression
of the DNA in a cell. As used herein, “chimeric” means that
a vector comprises DNA from at least two different species,
or comprises DNA from the same species, which is linked or
associated in a manner which does not occur in the “native”
or wild-type of the species.

[0066] Aside from DNA sequences that serve as transcrip-
tion units, or portions thereof, a portion of the DNA may be
untranscribed, serving a regulatory or a structural function.
For example, the DNA may itself comprise a promoter that
is active in eukaryotic cells, e.g., mammalian cells, or in
certain cell types, or may utilize a promoter already present
in the genome that is the transformation target of the
lymphotropic virus. Such promoters include the CMV pro-
moter, as well as the SV40 late promoter and retroviral LTRs
(long terminal repeat elements), e.g., the MMTV, RSV, MLV
or HIV LTR, although many other promoter elements well
known to the art may be employed in the practice of the
invention.

[0067] Other elements functional in the host cells, such as
introns, enhancers, polyadenylation sequences and the like,
may also be a part of the recombinant DNA. Such elements
may or may not be necessary for the function of the DNA,
but may provide improved expression of the DNA by
affecting transcription, stability of the mRNA, or the like.
Such elements may be included in the DNA as desired to
obtain the optimal performance of the transforming DNA in
the cell.

[0068] The recombinant DNA to be introduced into the
cells may contain either a selectable marker gene or a
reporter gene or both to facilitate identification and selection
of transformed cells from the population of cells sought to
be transformed. Alternatively, the selectable marker may be
carried on a separate piece of DNA and used in a co-
transformation procedure. Both selectable markers and
reporter genes may be flanked with appropriate regulatory
sequences to enable expression in the host cells. Useful
selectable markers are well known in the art and include, for
example, antibiotic and herbicide-resistance genes. such as
neo, hot, dhftr, bar, aroA, puro, hyg, dapA and the like. See
also, the genes listed on Table 1 of Lundquist et al. (U.S. Pat.
No. 5,848,956).

[0069] Reporter genes are used for identifying potentially
transformed cells and for evaluating the functionality of
regulatory sequences. Reporter genes which encode for
easily assayable proteins are well known in the art. In
general, a reporter gene is a gene which is not present in or
expressed by the recipient organism or tissue and which
encodes a protein whose expression is manifested by some
easily detectable property, e.g., enzymatic activity. Exem-
plary reporter genes include the chloramphenicol acetyl
transferase gene (cat) from Tn9 of E. coli, the beta-glu-
curonidase gene (gus) of the uidA locus of E. co/i, the green,
red, or blue fluorescent protein gene, and the luciferase gene.
Expression of the reporter gene is assayed at a suitable time
after the DNA has been introduced into the recipient cells.

[0070] The general methods for constructing recombinant
DNA which can transform target cells are well known to
those skilled in the art, and the same compositions and
methods of construction may be utilized to produce the
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DNA useful herein. For example, Sambrook et al., Molecu-
lar Cloning: A Laboratory Manual (2002) provides suitable
methods of construction.

[0071] The recombinant DNA can be readily introduced
into the host cells, e.g., mammalian, yeast or insect cells, by
transfection with an expression vector comprising the
recombinant DNA by any procedure useful for the introduc-
tion into a particular cell, e.g., physical or biological meth-
ods, to yield a transformed (transgenic) cell having the
recombinant DNA so that the DNA sequence of interest is
expressed by the host cell. In one embodiment, at least one
of the recombinant DNA which is introduced to a cell is
maintained extrachromosomally. In one embodiment, at
least one recombinant DNA is stably integrated into the host
cell genome.

[0072] Physical methods to introduce a recombinant DNA
into a host cell include calcium-mediated methods, lipofec-
tion, particle bombardment, microinjection, electroporation,
and the like. Biological methods to introduce the DNA of
interest into a host cell include the use of DNA and RNA
viral vectors. Viral vectors, e.g., retroviral or lentiviral
vectors, have become a widely used method for inserting
genes into eukaryotic, such as mammalian, e.g., human,
cells. Other viral vectors useful to introduce genes into cells
can be derived from poxviruses, e.g., vaccinia viruses,
herpes viruses, adenoviruses, adeno-associated viruses,
baculoviruses, and the like.

[0073] To confirm the presence of the recombinant DNA
sequence in the host cell, a variety of assays may be
performed. Such assays include, for example, molecular
biological assays well known to those of skill in the art, such
as Southern and Northern blotting, RT-PCR and PCR;
biochemical assays, such as detecting the presence or
absence of a particular gene product, e.g., by immunological
means (ELISAs and Western blots) or by other molecular
assays.

[0074] To detect and quantitate RNA produced from intro-
duced recombinant DNA segments, RT-PCR may be
employed. In this application of PCR, it is first necessary to
reverse transcribe RNA into DNA, using enzymes such as
reverse transcriptase, and then through the use of conven-
tional PCR techniques amplify the DNA. In most instances
PCR techniques, while useful, will not demonstrate integrity
of'the RNA product. Further information about the nature of
the RNA product may be obtained by Northern blotting. This
technique demonstrates the presence of an RNA species and
gives information about the integrity of that RNA. The
presence or absence of an RNA species can also be deter-
mined using dot or slot blot Northern hybridizations. These
techniques are modifications of Northern blotting and only
demonstrate the presence or absence of an RNA species.
[0075] While Southern blotting and PCR may be used to
detect the recombinant DNA segment in question, they do
not provide information as to whether the recombinant DNA
segment is being expressed. Expression may be evaluated by
specifically identifying the peptide products of the intro-
duced DNA sequences or evaluating the phenotypic changes
brought about by the expression of the introduced DNA
segment in the host cell.

[0076] The recombinant viruses described herein have
modifications in genomic sequences relative to a corre-
sponding wild-type viral genome, i.e., the genome of the
recombinant virus has a modification which includes a
deletion, and optionally an insertion, in a region correspond-
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ing to sequences for a viral protein that is associated with
transcription, is nonstructural or nonglycosylated. The muta-
tion in the viral genome is effective to inhibit or prevent
production of at least one functional viral protein from that
genome when those sequences are present in a nontrans-
genic cell which supports viral replication. In one embodi-
ment, the deletion includes from 1 up to thousands of
nucleotides, e.g., 1%, 10%, 50%, 90% or more of sequences
corresponding to the coding region for the viral protein. In
one embodiment, the deleted sequences correspond to
sequences with a substantial identity, e.g., at least 80% or
more, e.g., 85%, 90% or 95% and up to 100% or any integer
in between, nucleic acid sequence identity, to VP30
sequences and/or GP/sGP sequences. In one embodiment,
the deletion includes from 1 up to hundreds of nucleotides,
e.g., 1%, 10%, 50%, 90% or more of sequences correspond-
ing to at least non-coding sequences between NP coding
sequences and VP35 coding sequences. In one embodiment,
the deleted sequences correspond to sequences with a sub-
stantial identity, e.g., at least 80% or more, e.g., 85%, 90%
or 95% and up to 100% or any integer in between, nucleic
acid sequence identity, to non-coding sequences between NP
coding sequences and VP35 coding sequences.

[0077] In one embodiment, the viral genome in an infec-
tious, replication-incompetent negative-sense, single-
stranded RNA virus of the invention includes a deletion in
sequences corresponding to those in a wild-type viral
genome for a protein that is associated with transcription or
is nonstructural or nonglycoslyated, and includes heterolo-
gous sequences that are nontoxic to host cells including cells
in an organism to be immunized. In one embodiment, the
heterologous sequence is a marker sequence, a selectable
sequence or other sequence which is detectable or capable of
detection, e.g., GFP or luciferase, or a selectable gene such
as an antibiotic resistance gene, e.g., a hygromycin B
resistance gene or neomycin phosphotransferase gene,
which marker gene or selectable gene is not present in the
host cell prior to introduction of the vector.

Pharmaceutical Compositions

[0078] Pharmaceutical compositions of the present inven-
tion, suitable for inoculation, e.g., nasal, parenteral or oral
administration, such as by intravenous, intramuscular, intra-
nasal, topical or subcutaneous routes, comprise one or more
virus isolates, e.g., one or more recombinant infectious,
biologically contained negative-sense, single stranded RNA
virus isolates, optionally further comprising sterile aqueous
or non-aqueous solutions, suspensions, and emulsions. The
compositions can further comprise auxiliary agents or
excipients, as known in the art. The composition is generally
presented in the form of individual doses (unit doses).
Preparations for parenteral administration include sterile
aqueous or non-aqueous solutions, suspensions, and/or
emulsions, which may contain auxiliary agents or excipients
known in the art. Examples of non-aqueous solvents are
propylene glycol, polyethylene glycol, vegetable oils such as
olive oil, and injectable organic esters such as ethyl oleate.
Carriers or occlusive dressings can be used to increase skin
permeability and enhance antigen absorption. Liquid dosage
forms for oral administration may generally comprise a
liposome solution containing the liquid dosage form. Suit-
able forms for suspending liposomes include emulsions,
suspensions, solutions, syrups, and elixirs containing inert
diluents commonly used in the art, such as purified water.
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Besides the inert diluents, such compositions can also
include adjuvants, wetting agents, emulsifying and suspend-
ing agents, or sweetening, flavoring, or perfuming agents.

[0079] When a composition is used for administration to
an individual, it can further comprise salts, buffers, adju-
vants, or other substances which are desirable for improving
the efficacy of the composition. p For vaccines, adjuvants,
substances which can augment a specific immune response,
can be used. Normally, the adjuvant and the composition are
mixed prior to presentation to the immune system, or
presented separately, but into the same site of the organism
being immunized.

[0080] In one embodiment, the pharmaceutical composi-
tion is part of a controlled release system, e.g., one having
a pump, or formed of polymeric materials (see Medical
Applications of Controlled Release, Langer and Wise (eds.),
CRC Pres., Boca Raton, Fla. (1974); Controlled Drug Bio-
availability, Drug Product Design and Performance, Smolen
and Ball (eds.), Wiley, N.Y. (1984); Ranger & Peppas, J.
Macromol. Sci. Rev. Macromol. Chem. 22:61 (1983); see
also Levy et al., Science 228:190 (1985); During et al., Ann.
Neurol., 25:351 (1989); Howard et al., J. Neurosurg., 71:105
(1989)). Other controlled release systems are discussed in
the review by Langer (Science, 2.42:1527 (1990)).

[0081] The pharmaceutical compositions comprise a
therapeutically effective amount of the virus, and a pharma-
ceutically acceptable carrier. In a specific embodiment, the
term “pharmaceutically acceptable” means approved by a
regulatory agency of the Federal or a state government or
listed in the U.S. Pharmacopeia or other generally recog-
nized pharmacopeiae for use in animals, and more particu-
larly in humans. The term “carrier” refers to a diluent,
adjuvant, excipient, or vehicle with which the pharmaceu-
tical composition is administered. Saline solutions and aque-
ous dextrose and glycerol solutions can also be employed as
liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried
skim milk, glycerol, propylene, glycol, water, ethanol and
the like. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders,
sustained-release formulations and the like. These compo-
sitions can be formulated as a suppository. Oral formulation
can include standard carriers such as pharmaceutical grades
of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples
of suitable pharmaceutical carriers are described in “Rem-
ington’s Pharmaceutical Sciences” by E. W. Martin. Such
compositions will contain a therapeutically effective amount
of the virus, preferably in purified form, together with a
suitable amount of carrier so as to provide the form for
proper administration to the patient. The formulation should
suit the mode of administration.

[0082] The compositions may be systemically adminis-
tered, e.g., orally or intramuscularly, in combination with a
pharmaceutically acceptable vehicle such as an inert diluent.
For oral administration, the virus may be combined with one
or more excipients and used in the form of ingestible
capsules, elixirs, suspensions, syrups, wafers, and the like.
Such compositions should contain at least 0.1% of active
compound. The percentage of the compositions and prepa-
rations may, of course, be varied and may conveniently be
between about 2 to about 60% of the weight of a given unit
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dosage form. The amount of active compound in such useful
compositions is such that an effective dosage level will be
obtained.

[0083] The compositions may also contain the following:
binders such as gum tragacanth, acacia, corn starch or
gelatin; excipients such as dicalcium phosphate; a disinte-
grating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as magnesium stearate; and a
sweetening agent such as sucrose, fructose, lactose or aspar-
tame or a flavoring agent such as peppermint, oil of win-
tergreen, or cherry flavoring may be added. Various other
materials may be present. For instance, a syrup or elixir may
contain the virus, sucrose or fructose as a sweetening agent,
methyl and propylparabens as preservatives, a dye and
flavoring such as cherry or orange flavor. Of course, any
material used in preparing any unit dosage form, including
sustained-release preparations or devices, should be phar-
maceutically acceptable and substantially non-toxic in the
amounts employed.

[0084] The composition also be administered intrave-
nously or intraperitoneally by infusion or injection. Solu-
tions of the virus can be prepared in water or a suitable
buffer, optionally mixed with a nontoxic surfactant. Disper-
sions can also be prepared in glycerol, liquid polyethylene
glycols, triacetin, and mixtures thereof and in oils. Under
ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of undesirable
microorganisms.

[0085] The pharmaceutical dosage forms suitable for
injection or infusion can include sterile aqueous solutions or
dispersions or sterile powders comprising the active ingre-
dient which are adapted for the extemporaneous preparation
of sterile injectable or infusible solutions or dispersions,
optionally encapsulated in liposomes. In all cases, the ulti-
mate dosage form should be sterile, fluid and stable under
the conditions of manufacture and storage. The liquid carrier
or vehicle can be a solvent or liquid dispersion medium
comprising, for example, water, ethanol, a polyol (for
example, glycerol, propylene glycol, liquid polyethylene
glycols, and the like), vegetable oils, nontoxic glyceryl
esters, and suitable mixtures thereof. The proper fluidity can
be maintained, for example, by the formation of liposomes,
by the maintenance of the required particle size in the case
of dispersions or by the use of surfactants. The prevention of
the action of undesirable microorganisms can be brought
about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many cases, it will be preferable
to include isotonic agents, for example, sugars, buffers or
sodium chloride.

[0086] Sterile injectable solutions are prepared by incor-
porating the virus in the required amount in the appropriate
solvent with various of the other ingredients enumerated
above, as required, followed by filter sterilization.

[0087] Useful liquid carriers include water, alcohols or
glycols or water-alcohol/glycol blends, in which the present
viruses can be dissolved or dispersed at effective levels,
optionally with the aid of non-toxic surfactants. Adjuvants
such as fragrances and additional antimicrobial agents can
be added to optimize the properties for a given use. The
resultant liquid compositions can be applied from absorbent
pads, used to impregnate bandages and other dressings, or
sprayed onto the affected area using pump-type or aerosol
sprayers.
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[0088] Useful dosages of the viruses of the invention can
be determined by comparing their in vitro activity and in
vivo activity in animal models.

Pharmaceutical Purposes

[0089] The administration of the composition may be for
either a “prophylactic” or “therapeutic” purpose. When
provided prophylactically, the compositions of the invention
which are vaccines are provided before any symptom or
clinical sign of a pathogen infection becomes manifest. The
prophylactic administration of the composition serves to
prevent or attenuate any subsequent infection. When pro-
vided prophylactically, the gene therapy compositions of the
invention, are provided before any symptom or clinical sign
of a disease becomes manifest. The prophylactic adminis-
tration of the composition serves to prevent or attenuate one
or more symptoms or clinical signs associated with the
disease.

[0090] When provided therapeutically, a viral vaccine is
provided upon the detection of a symptom or clinical sign of
actual infection. The therapeutic administration of the com-
pound(s) serves to attenuate any actual infection. When
provided therapeutically, a gene therapy composition is
provided upon the detection of a symptom or clinical sign of
the disease. The therapeutic administration of the compound
(s) serves to attenuate a symptom or clinical sign of that
disease.

[0091] Thus, a vaccine composition of the present inven-
tion may be provided either before the onset of infection (so
as to prevent or attenuate an anticipated infection) or after
the initiation of an actual infection. Similarly, for gene
therapy, the composition may be provided before any symp-
tom or clinical sign of a disorder or disease is manifested or
after one or more symptoms are detected.

[0092] A composition is said to be “pharmacologically
acceptable” if its administration can be tolerated by a
recipient mammal. Such an agent is said to be administered
in a “therapeutically effective amount” if the amount admin-
istered is physiologically significant. A composition of the
present invention is physiologically significant if its pres-
ence results in a detectable change in the physiology of a
recipient patient, e.g., enhances at least one primary or
secondary humoral or cellular immune response against at
least one strain of a virus.

[0093] The “protection” provided need not be absolute,
i.e., the influenza infection need not be totally prevented or
eradicated, if there is a statistically significant improvement
compared with a control population or set of mammals.
Protection may be limited to mitigating the severity or
rapidity of onset of symptoms or clinical signs of the virus
infection.

Pharmaceutical Administration

[0094] A composition of the present invention may confer
resistance to one or more pathogens, e.g., one or more virus,
bacterium or parasite strains, by either passive immunization
or active immunization. In active immunization, a live
vaccine composition is administered prophylactically to a
host (e.g., a mammal), and the host’s immune response to
the administration protects against infection and/or disease.
For passive immunization, the elicited antisera can be recov-
ered and administered to a recipient suspected of having an
infection caused by at least one virus strain.
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[0095] The present invention thus includes methods for
preventing or attenuating a disorder or disecase, e.g., an
infection by at least one strain of pathogen. As used herein,
a vaccine is said to prevent or attenuate a disease if its
administration results either in the total or partial attenuation
(i.e., suppression) of a clinical sign or condition of the
disease, or in the total or partial immunity of the individual
to the disease.

[0096] At least one virus isolate of the present invention,
may be administered by any means that achieve the intended
purposes. For example, administration of such a composi-
tion may be by various parenteral routes such as subcuta-
neous, intravenous, intradermal, intramuscular, intraperito-
neal, intranasal, oral or transdermal routes. Parenteral
administration can be accomplished by bolus injection or by
gradual perfusion over time.

[0097] A typical regimen for preventing, suppressing, or
treating a viral related pathology, comprises administration
of an effective amount of a vaccine composition as described
herein, administered as a single treatment, or repeated as
enhancing or booster dosages, for instance, over a period up
to and including between one week and about 24 months, or
any range or value therein.

[0098] According to the present invention, an “effective
amount” of a composition is one that is sufficient to achieve
a desired effect. It is understood that the effective dosage
may be dependent upon the species, age, sex, health, and
weight of the recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect wanted.
The ranges of effective doses provided below are not
intended to limit the invention and represent dose ranges.
[0099] Exemplary doses include but are not limited to
from about 10* to 10°® FFU or PFU, 10° to 10® FFU or PFU,
10°to 10'° FFU or PFU, or 10® to 102 FFU or PFU, or more,
or from about 10° to 10® particles, 10® to 10'° particles, or
10'° to 10" particles. In one embodiment a dose is from
about 10* to 10® FFU or PFU, 10° to 10® FFU or PFU, 10°
to 10'° FFU or PFU, or 10® to 10'° FFU or PFU.

Exemplary Adjuvants

[0100] Adjuvants include but are not limited to aluminum,
water in oil (W/O) emulsions, oil in water (O/W) emulsions,
ISCOM, liposomes, nano- or micro-particles, muramyl di-
and/or tripeptides, saponin, non-ionic block co-polymers,
lipid A, cytokines, bacterial toxins, carbohydrates, and
derivatized polysaccharides and a combination of two or
more these adjuvants in an Adjuvant System (AS).

[0101] Exemplary classes of adjuvants include but are not
limited to agonists of TLR3, e.g., poly (I:C), agonists of
TLR4, e.g., one or more components of bacterial lipopoly-
saccharide, e.g., monophosphoryl lipid A (MPLA), MPL®,
and synthetic derivatives, e.g., E6020,agonists of TLRS,
e.g., bacterial flagellin), agonists of TLR7, 8, e.g., single
stranded RNA or imidazoquinolines (e.g., imiquimod,
gardiquimod and R848),agonists of TLRY, e.g., CpG oligo-
nucleotides and ISS immunostimulatory sequences, as well
as imidazoquinolines, agonists of the NLRP3 inflamma-
some, e.g., chitosan, and dual TLR1/2 agonists, e.g.,
Pam3CSK4, a lipopeptide.

[0102] In one embodiment, the adjuvant comprises
saponin, a natural product derived from tree bark, which
may be combined with cholesterol or a cholesterol like
molecule, e.g., squalene.
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[0103] In one embodiment, the adjuvant comprises an
oil-in-water (O/W) emulsion comprising, for example,
MF59 or AS03 and optionally 2% squalene. In one embodi-
ment, the adjuvant comprises two different adjuvants, e.g.,
MPL and a saponin such as QS21, for example, in liposome.
[0104] In one embodiment, the adjuvant comprises Fre-
und’s Incomplete Adjuvant (IFA), MF59®, GLA-SE,
1C31®, CAF01 AS03, AS04, or ISAS1, and may include
a-tocopherol, squalene and/or polysorbate 80 in an oil-in-
water emulsion.

[0105] In one embodiment, the adjuvant comprises
extracts and formulations prepared from Ayurvedic medici-
nal plants including but not limited to Withania somnifera,
Emblica officinalis, Panax notoginseng, Tinospora cordifo-
lia or Asparagus racemosus.

[0106] In one embodiment, the adjuvant comprises alumi-
num salts, saponin, muramyl di- and/or tripeptides, Borde-
tella pertussis, and/or cytokines.

[0107] In one embodiment, the adjuvant is not alum or an
aluminum salt.

[0108] In one embodiment, the adjuvant is mixed with the
recombinant filovirus just prior to administration.

Exemplary Antigens

[0109] Exemplary viral glycoproteins include but are not
limited to those from ebolaviruses, e.g., Zaire, Sudan, Bun-
dibugyo, Tai Forest (formerly known as Cote d’Ivoire), or
Reston, marburgviruses, arenaviruses such as Lassa virus;
or bunyaviruses such a Crimean-Congo Hemorrhagic Fever
virus or hantaviruses; or flaviruses such as Dengue virus,
Zika virus, or Yellow Fever virus.

[0110] Exemplary parasite antigens include but are not
limited to those from Plasmodium, Leishmania Giardia,
Cryptosporidium or Cyclospora;

[0111] Exemplary bacterial antigens include but are not
limited to those from Vibrio, e.g. V. cholera or Mycobacte-
rium.

Exemplary Methods to Prepare the Recombinant Filoviruses

Methods and Materials

[0112] Cells and cell lines. Vero cells (green monkey
kidney cells) are grown in Eagle’s minimal essential
medium (MEM) supplemented with 10% fetal calf serum
(FCS), L.-glutamine, vitamins, nonessential amino acid
solution and antibiotics. The VeroVP30 cell line is estab-
lished by cotransfecting Vero cells with pCAG-VP30 (for
the expression of VP30) and pPur, a protein expression
plasmid for the puromycin resistance gene (Clontech,
Mountain View, Calif.), using the transfection reagent Tran-
sIT LT-1 (Mirus, Madison, Wis.). Two days after transfec-
tion, puromycin-resistant cells are selected with 5 pug/ml
puromycin (Sigma, St. Louis, Mo.). Individual cell clones
are screened for VP30 expression by flow cytometry with a
polyclonal peptide antibody to VP30.

[0113] Human embryonic kidney 293T cells are grown in
high-glucose Dulbecco’s modified Eagle medium contain-
ing 10% FCS, L-glutamine, and antibiotics. All cells are
maintained at 37° C. and 5% CO.,.

[0114] Flow cytometry. Cells are detached in phosphate-
buffered saline (PBS) containing 0.02% EDTA and then
washed once with cold PBS supplemented with 2% FCS and
0.1% sodium azide (wash buffer). Cells are incubated with
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a VP30 antibody on ice for 20 minutes. After washing in
buffer, the cells are further incubated with a secondary
antibody labeled with fluorescent isothiocyanate (Zymed
Laboratories, Carlsbad, Calif.). They are then washed with
buffer and analyzed by FACSCalibur with Cell Quest soft-
ware (Becton Dickinson, Franklin Lakes, N.J.).

[0115] Generation of EbolaAVP30 viruses. The plasmid
pIM-T7G-Ebo-Rib, containing the full-length Fbolavirus
cDNA flanked by T7 RNA polymerase promoter and
ribozyme sequences, is described in Newmann et al. (2002).
First, a fragment encompassing nucleotides 6180 to 10942
(numbers refers to the positive-sense antigenome) is sub-
cloned into a kanamycin-resistant cloning vector. Next, the
VP30 ORF is replaced with those encoding neo or eGFP,
respectively, by a series of overlapping PCR amplification
steps using Pfu Turbo (Stratagene, La Jolla, Calif.). The
altered subgenomic fragments are transferred back into the
full-length Ebolavirus ¢cDNA plasmid using two unique
restriction sites, Sall and Sacl (FIG. 1). The resultant plas-
mids, designated pTM-EbolaAVP30-neo or -eGFP, are
sequenced to verify the replacement of the VP30 ORF and
the lack of any unwanted mutations.

[0116] To artificially generate Ebolavirus, 5x10° 293T
cells are transfected with 1.0 ng pTM-EbolaAVP30, 2.0 ng
pCAG-L, 1.0 ug pCAG-NP, 0.5 ng pCAG-VP35, 0.5 pg
pCAG-VP30, and 1.0 pg pCAG-T7 pol, using TransIT LT1
(Mirus, Madison, Wis.) in BSL-4 containment (Neumann et
al., 2002). Five days after transfection, the supernatant is
harvested, cellular debris removed by low speed centrifu-
gation, and the virus amplified in VeroVP30 cells at 37° C.
and 5% CO, with propagation medium containing 2% FCS
in MEM supplemented with L-glutamine, vitamins, nones-
sential amino acid solution and antibiotics without puromy-
cin.

[0117] Plaque assay and immunostaining assay. To deter-
mine the titers of wild-type Ebolavirus or EbolaAVP30
viruses, tenfold dilutions of the viruses are absorbed to
confluent VeroVP30 or wild-type Vero cells for 1 hour at 37°
C., after which any unbound virus was removed by washing
cells with propagation medium. The cells are then overlaid
with propagation medium containing 1.5% methyl cellulose
(Sigma). Seven days after infection, cells are fixed with 10%
buffered formaldehyde, taken out of BSL.-4, permeabilized
with 0.25% Triton X-100 in PBS for 10 minutes, and
blocked with 4% goat serum and 1% bovine serum albumin
(BSA) in PBS for 60 minutes. Cells are then incubated for
60 minutes with a 1:1000 dilution of a mouse anti-VP40
monoclonal antibody, washed with PBS, and incubated for
60 minutes with a 1:1000 dilution of an antimouse 1gG-
peroxidase-conjugated secondary antibody (Kirkegaard &
Perry Laboratories Inc., Gaithersburg, Md.). After washing
with PBS, cells are incubated with 3,3'-diaminobenzidine
tetrahydrochloride (DAB, Sigma) in PBS. The reaction is
stopped by rinsing cells with water.

[0118] Western blotting. Partially purified virus is resus-
pended in lysis buffer (50 mM Tris-HCI [pH 7.5], 150 mM
NaCl, 0.5% Triton X-100, and 0.1% SDS) containing pro-
tease inhibitors (complete protease inhibitor cocktails
[Roche]) was incubated at 100° C. for 5 minutes, taken out
of BSL-4, and separated on 4-20% polyacrylamide gels.
Resolved proteins are transferred to Western polyvinylidine
difluoride membranes (Schleicher & Schuell, Sanford, Me.)
and blocked overnight at 4° C. with 5% skim milk in PBST
(0.05% Tween 20 [Sigma] in PBS). Blots are incubated with
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primary antibodies (a mouse anti-NP antibody, a rabbit
anti-VP35 antibody, a rabbit anti-VP40 antibody, a mouse
anti-GP antibody, a rabbit anti-VP30 antibody, or a mouse
anti-VP24 antibody) for 60 minutes at room temperature,
washed three times with PBST, incubated with the appro-
priate secondary antibody conjugated to horseradish peroxi-
dase (Zymed) for 60 minutes, and finally washed three times
with PBST. Blots were then incubated in Lumi-Light West-
ern blotting substrate (Roche, Indianapolis. Ind.) and
exposed to X-ray film (Kodak, Rochester, N.Y.).

[0119] RNA isolation and RT-PCR. Cell culture superna-
tant from virus-infected VeroVP30 cells is inactivated with
guanidinium isothiocyanate buffer and taken out of BSL-4.
Viral RNA is isolated with the RNeasy Mini kit (Qiagen,
Valencia, Calif.). RT-PCR is carried out with the RobusT
One-Step RT-PCR kit (Finnzyme, Espoo, Finland), using 1
ng of isolated RNA and Ebolavirus-specific primers. The
resultant PCR products are cloned into pT7Blue (Novagen,
San Diego, Calif.) and sequenced.

[0120] Transmission electron microscopy. Ultrathin-sec-
tion electronmicroscopy is performed as described in Node
et al. (2002). Briefly, at 36 hours postinfection, VeroVP30
cells infected with EbolaAVP30-neo virus are fixed and
inactivated with 2.5% glutaraldehyde in 0.1 M cacodylate
buffer, taken out of BSL-4 and postfixed with 2% osmium
tetroxide in the same buffer. Cells are then dehydrated with
a series of ethanol gradients followed by propylene oxide,
before being embedded in Epon 812 Resin mixture (TAAB
Laboratories Equipment Ltd., Berkshire, UK). Thin sections
are stained with 2% uranyl acetate and Raynold’s lead, and
examined under a HITACHI H-7500 electron microscope at
80 kV.

[0121] Selection of escape mutants. £bolaAVP30-eGFP is
diluted tenfold (107! to 107°) and incubated with the indi-
cated mAbs at a concentration of 250 to 500 pug of mAb/mL
at 37° C. for 60 minutes. The virus/'mAb mixtures are
inoculated onto VeroVP30 cells for 60 minutes. Viruses are
amplified for 5 days in the presence of antibodies. Then,
viruses that grow in the presence of mAbs (as determined by
GFP expression) are harvested at the highest virus-positive
dilution and passaged for a total of 3-6 times in the presence
of antibodies. Viral RNA is isolated, RT-PCR amplified, and
the GP sequence determined by sequence analysis.

[0122] Generation and passage of EbolaAVP30-neo virus.
Previously a full-length cDNA clone of the Zaire Ebolavi-
rus-Mayinga was generated (Newmann et al., 2002). Using
a subgenomic fragment that encompasses nucleotides 6180
to 10942 of the viral genome (numbers refers to the positive-
sense antigenome), the ORF for VP30 was replaced with
that of neomycin (neo), using a series of overlapping PCR
amplification steps. After confirmation of the authenticity of
the PCR fragments by sequence analysis, the altered sub-
genomic fragment was inserted into the full-length Ebola-
virus cDNA construct via unique Sall and Sacl restriction
sites (FIG. 1), resulting in an Ebolavirus cDNA genome
deficient in the VP30 ORF. The artificial generation of
Ebolavirus from plasmids is afforded by flanking this viral
c¢DNA with T7 RNA polymerase promoter and hepatitis
delta virus ribozyme sequences (Neumann et al., 2002).
[0123] To amplify VP30-deficient Ebolaviruses, a stable
Vero E6 cell line (designated VeroVP30) was established by
cotransfecting Vero cells with two protein expression plas-
mids encoding VP30 (pCAG-VP30) and puromycin (pPur,
Clontech), and selecting cell clones resistant to 5.0 pg/mL of
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puromycin. VP30 expression in individual clones was deter-
mined by flow cytometry with antibodies to VP30. The
clone with the highest percentage of VP30-expressing cells
(>90% as measured by flow cytometry) was used in further
studies to amplify EbolaAVP30 viruses.

[0124] Briefly, human embryonic kidney (293T) cells
were transfected with a plasmid for the transcription of the
VP30-deficient Ebolavirus RNA, with plasmids for the
expression of the Ebolavirus NP, VP30, VP35, and L pro-
teins, and with a plasmid for the expression of T7 RNA
polymerase. Five days after transfection, VeroVP30 cells
were incubated with undiluted supernatant derived from
plasmid-transfected cells. Seven days later, the supernatant
was harvested, diluted tenfold, and used to infect fresh
VeroVP30 cells for the next passage. A total of seven
passages were carried out, using the highest dilution of the
inoculum that still produced replicating viruses for each
passage. The presence of replicating virus was assessed by
cytopathic effects (CPE) and immunostaining of infected
VeroVP30 cells with an antibody to VP40. As a control, we
also incubated the supernatants from each passage with
wild-type Vero cells. As expected, CPE and viral antigens
were undetectable in wild-type Vero cells, demonstrating
that replicating EFbolaAVP30-neo virus was confined to
VeroVP30 cells.

[0125] Although the manifestation of a CPE in infected
VeroVP30 cells suggested the formation of infectious (but
biologically contained) Ebolaviruses, further evidence was
sought for the presence of virions in cell culture supernatant
derived from infected VeroVP30 cells. Briefly, 5 days after
VeroVP30 cells were infected with £bolaAVP30-neo virus,
supernatant was collected and partially purified over 20%
sucrose. The pellet was suspended in PBS and separated on
a 4-20% polyacrylamide gel. Western blot analyses were
carried out with antibodies specific to the respective Ebo-
lavirus protein. All viral proteins (with the exception of L,
for which no antibody was available) were detected. Note
that VP30 protein in virions originates from VeroVP30 cells
while the remaining proteins are encoded by EbolaAVP30-
neo virus. By contrast, no viral proteins were detected in a
control sample derived from wild-type Vero cells infected
with EbolaAVP30-neo virus.

[0126] Genetic stability of EbolaAVP30-neo virus. A
major concern with the use of VP30-deficient Ebolaviruses
is the potential recombination with VP30 sequences inte-
grated into the genome of the VeroVP30 helper cell line.
Thus, to assess the genomic stability of £bolaAVP30-neo
virus, three independent passage experiments were per-
formed (seven passages each). While FEbolaAVP30-neo
virus replicated in VeroVP30 cells, viral replication was not
observed in wild-type Vero cells. Total viral RNA was
isolated from the cell culture supernatant of infected
VeroVP30 cells after the seventh passage. A viral genomic
fragment spanning the neo gene was amplified by RT-PCR,
cloned and sequenced. A total of 20 clones were sequenced,
and the sequences were identical to that of the EbolaAVP30
c¢DNA construct used for virus generation. Hence, there was
no evidence of recombination in any of three independent
passage experiments, attesting to the genomic stability of the
EbolaAVP30-neo viral genome.

[0127] To further demonstrate the biosafety of
EbolaAVP30-neo virus, EbolaAVP30-neo virus was col-
lected after seven consecutive passages in VeroVP30 cells
and this virus used for three consecutive “blind” passages in
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wild-type Vero cells. Briefly, Vero cells were infected at a
multiplicity of infection (m.o.i.) of 5 with EboladVP30-neo
virus (passage 7). Six days later, supernatant was used for
the next “blind” passage as well as for Western blot analysis.
No viral NP protein was detected after any of the “blind”
passages (data not shown). After three consecutive “blind”
passages, plaque assays and immunostaining were carried
out in wild-type Vero cells to confirm the absence of
replicating Ebolavirus. As expected, replicating virus was
not detected. Collectively, these data further attest to the
biosafety of the EbolaAVP30 system.

[0128] Growth kinetics of EbolaAVP30-neo virus. One of
the major concerns raised by providing viral proteins in trans
is that their amounts, expression kinetics or both may not
match those found in cells infected with wild-type virus,
leading to reduced virus titers and/or aberrant virion mor-
phology. To address this potential pitfall, the growth kinetics
of EbolaAVP30-neo virus were compared with that of
wild-type Ebolavirus. VeroVP30 cells or wild-type Vero
cells were infected at a high m.o.i. of 1.0 or a low m.o.i. of
0.01 and supernatant was harvested every 24 hours. Virus
titers of EbolaAVP30-neo were determined in VeroVP30
cells, while virus titers of wild-type Ebolavirus were deter-
mined in wild-type Vero cells. To determine virus titers, cells
were overlaid with 1.5% methylcellulose and 7 days later,
assayed for VP40 expression using an immunostaining
assay, FEbolaAVP30-neo virus replicated efficiently in
VeroVP30 cells at both conditions tested, reaching 107
focal-forming units (FFU)/ml on day 6 postinfection. No
replication of EFbolaAVP30-neo was detected in wild-type
Vero cells; the low titers that were detected for up to three
days postinfection likely reflect input virus. Together, these
findings attest to the biological confinement of the
EbolaAVP30 system. The replication kinetics of
EbolaAVP30-neo in VeroVP30 cells are similar to those of
wild-type Ebolavirus in either VeroVP30 (FIG. 3, top pan-
els, open circles) or wild-type Vero cells (FIG. 3, bottom
panels, open circles), establishing the described approach as
a highly efficient method for generating biologically con-
tained Ebolaviruses.

[0129] Morphology of EbolaAVP30-neo virus. Next, the
morphology of EbolaAVP30-neo virus was assessed by
transmission electron microscopy (TEM). VeroVP30 cells
were infected with EbolaAVP30-neo virus and fixed 36
hours later. Samples were processed for TEM as described
in Node et al. (2002). As shown in FIG. 4 (right panels), the
particles budding from VeroVP30 cells infected with
EbolaAVP30-neo virus were indistinguishable in their size
and shape from wild-type Ebolaviruses. Thus, providing
VP30 protein in trans does not have a discernable effect on
virion morphology, suggesting that the described system
would be suitable for studies of virion formation and bud-
ding, for example.

[0130] Taken together, the above results demonstrate that
the EbolaAVP30-neo virus is biologically contained, repli-
cates to high titers in a helper cell line, is genetically stable,
and is morphologically indistinguishable from wild-type
virions. Having provided proof-of-concept for the genera-
tion of biologically contained Ebolaviruses, the utility of
this strategy in basic research and drug screening applica-
tions was assessed.

[0131] Generation of an EbolaAVP30-eGFP virus and its
usefulness for basic research applications. An EbolaAVP30
virus encoding enhanced green fluorescence protein (eGFP)
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instead of VP30 was generated (FIG. 1; designated
EbolaAVP30-eGFP), using the same procedures described
above for FEbolaAVP30-neo virus. Analogous to
EbolaAVP30-neo virus, the eGFP variant replicated effi-
ciently with virus titers reaching 8.0x107 FFU/mL. Expres-
sion of eGFP was observed as early as 10 hours postinfec-
tion (data not shown).

[0132] Takada et al. (2003) used replication-competent
vesicular stomatitis virus (VSV) pseudotyped with Ebola-
virus GP and two neutralizing monoclonal antibodies
(mAb), 133/3.16 and 226/8.1, to map Ebolavirus GP
epitopes and to generate escape mutants. To confirm with
authentic Ebolavirus virions the findings of Takada et al.
(2003) based on a VSV-pseudotyping system, escape
mutants were generated by amplifying EbolaAVP30-eGFP
virus in the presence of mAb 133/3.16 or 226/8.1. Each of
eight escape mutants to mAb 133/3.16 possessed a histidine-
to-arginine substitution at position 549 (HS549R) in OP,
reported by Takada et al. (2003). Using mAb 226/8.1, 12
escape mutants were isolated that all contained an arginine-
to-tryptophan substitution at position 134 (R134W), a muta-
tion identical to one identified by Takada et al. (2003).
However, the remaining two escape mutations described by
Takada et al. (2003) were not detected. Whether this dis-
crepancy in escape mutants reflects differences between the
biological systems used or random mutations is presently
unclear. Nonetheless, these experiments illustrated one of
the ways that biologically contained Ebolaviruses could be
used in basic research applications.

[0133] Biologically contained Ebola viruses lacking the
VP30 gene afford a safe, alternative way to study authentic
Ebolavirus, to develop Ebolavirus vaccines, and to screen
chemical libraries for compounds that interfere with the
Ebolavirus life cycle. Indeed, each of the three different
biologically contained viruses generated (encoding neomy-
cin or eGFP instead of VP30) was biologically contained, as
demonstrated by their ability to replicate in VeroVP30 (a
Vero cell line that stably expresses VP30 in trans), but not in
wild-type Vero cells. Moreover, virus titers were in the range
of 107 FFU/mL and hence comparable to those obtained for
wild-type Ebolavirus (FIG. 3; Volchov et al., 2001; Neu-
mann et al., 2002; Ebihara et al., 2006) while morphological,
biochemical, and virological analyses indicated that the
tested properties of EbolaAVP30 viruses were indistinguish-
able from those of wild-type Ebolavirus.

Exemplary Efficacy Protocols

[0134] Ebola viruses (family Filoviridae), cause severe
hemorrhagic fever in humans and nonhuman primates with
mortality rates up to 90% (Johnson et al., 1977). Currently,
there are no licensed vaccines or antivirals available against
Ebola virus. A vaccine against Fbola virus is not only
desirable for local populations in the epidemic areas of
Africa, but also for health care workers during an outbreak
and for post-exposure treatment of laboratory workers after
accidental exposure to the virus. A few vaccine candidates
have been shown to protect mice, guinea pigs, or nonhuman
primates against a lethal challenge of Fbola virus; however,
each of these candidates has disadvantages, such as lack of
protection in nonhuman primates, preexisting immunity
against the vector in humans, or potential central nervous
system involvement (Reed et al., 2007). Moreover, the
current vaccine candidates are based on virus-like particles
(VLPs) or virus-vectored vaccines, none of which express
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the full components of the viral antigens. On the other hand,
the use of live attenuated vaccines may not be feasible for
Ebola virus from a biosafety perspective. To overcome these
potential limitations, biologically contained viruses offer an
attractive option since they are biologically safe but provide
all the viral antigens.

Materials and Methods

[0135] Cells. VeroVP30 cells are established as described
in Example 1 and grown in Eagle’s minimal essential
medium (MEM) supplemented with 10% fetal calf serum
(FCS), L-glutamine, vitamins, non-essential amino acid
solution, and 5 pg/ml, puromycin (Sigma, St. Louis, Mo.).
[0136] Viruses. The EbolaAVP30 virus is generated as
described in Example 1. Briefly, using the plasmid contain-
ing the full-length Fbola cDNA genome of the Zaire May-
inga strain of Ebola virus (Neumann et al., 2002), the open
reading frame (ORF) of VP30 is replaced with the ORF of
the drug-resistant gene neomycin. Using Ebola virus reverse
genetics (Neumann et al., 2002), the EbolaAVP30 virus is
generated and passaged in a Vero cell line stably expressing
VP30. EbolaAVP30 was propagated in VeroVP30 cells in
MEM medium as described above, but supplemented with
2% FCS. The virus is harvested six days after infection of
the cells at a multiplicity of infection (MOI) of 1 and directly
stored at —80° C. Harvested virus is also partially purified by
ultracentrifugation at 27,000 rpm for 2 hours over 20%
sucrose. The viral pellet was resuspended in sterile PBS and
stored at —80° C. Viral titers are determined by plaque assay
in confluent VeroVP30 cells overlaid with 2% FCS-MEM
containing 1.5% methyl cellulose (Sigma).

[0137] Since wild-type Ebola virus does not kill mice,
challenge studies are carried out with a mouse-adapted
Ebola virus (Bray et al., 1998). This virus is generated as
described in Ebihara et al., 2006.

[0138] Antibody titers. The levels of Ebola glycoprotein
(GP)-specific immunoglobulin G (IgG) antibodies in vacci-
nated mice are examined by using an enzyme-linked immu-
nosorbent assay (ELISA). Briefly, wells of Immulon 2HB
plates (Thermon Labsystems, Franklin, Mass.) are coated
with purified Ebola GP (Takada et al., 2001) and blocked
with PBS containing 10 mg/ml bovine serum albumin.
After incubation of Ebola GP-coated wells with mouse
serum from control and vaccinated mice, bound antibodies
are detected with goat anti-mouse 1gG conjugated to horse-
radish peroxidase (Kirkegaard & Perry Laboratories Inc.,
Gaithersburg, Md.) by an ELISA plate reader at an absor-
bance of 405 nm.

[0139] Intracellular staining and flow cytometry. The
number of cytokine-producing CD8"* T cells is determined
by intracellular staining as described Murali-Krishna et al.
(1998). Briefly, splenocytes are stimulated with the Ebola
peptide NP, o-,.o (SFKAALSSLA, derived from the
nucleoprotein NP; SEQ ID NO:16) (Olinger et al., 2006;
Simmons et al., 2004), VP40,,, 5, (YFTFDLTALK,
derived from the matrix protein VP40; SEQ ID NO:17), or
GP1g1.160 (LYDRLASTYV, derived from GP) (Olinger et al.,
2005; Warfield et al., 2005) for 5 hours in the presence of
brefeldin A and IL-2. Following activation, cells are stained
for cell surface CD8" and intracellular IFNy by using the
Cytofix/Cytoperm kit from BD Biosciences (San Jose,
Calif.). The number of cytokine-producing CD8* T cells is
determined by using a FACSCalibur flow cytometer (BD
Biosciences).

Sep. 23, 2021

[0140] Vaccination and challenge. Four-week-old female
BALB/c mice (The Jackson Laboratory, Bar Harbor, Me.)
are anesthetized with isoflurane and intraperitoneally (IP)
inoculated twice at three-week intervals with 10° focus
forming units (FFU) of sucrose-purified £bolaAVP30 virus;
control mice were simultaneously inoculated with PBS. A
second group of mice receives three immunizations (at
three-week intervals) with 107 FFU of virus harvested from
cell culture supernatant, or, as a control, 2% FCS-MEM.
Vaccinations are conducted at the University of Wisconsin-
Madison. Mice are then transported to the BSL.-4 laboratory
at the National Microbiology Laboratory of the Public
Health Agency of Canada. where they were challenged with
1000 mouse lethal doses 50 (MLDs,; i.e., the dose required
to kill 50% of infected animals) of mouse-adapted Ebola
virus. Four days after challenge, viral titers are determined
in the serum of three control and three vaccinated mice from
each group. The remaining mice were monitored for survival
for 28 days.

[0141] Antibody response of mice immunized with
EbolaAVP30 virus. To assess the EbolaAVP30 virus as a
potential vaccine, its immunogenicity in mice was deter-
mined. Mice vaccinated with the £bo/laAVP30 virus did not
show any signs of disease, demonstrating the lack of patho-
genicity of the EbolaAVP30 virus. When serum samples,
collected two weeks after each vaccination to determine the
levels of antibodies to the Ebola glycoprotein (GP), were
tested for IgG antibody by ELISA with purified GP, vacci-
nated animals showed elevated levels of antibody titers
against GP after the first vaccination compared to control
mice; these antibody titers further increased after the second
and third vaccinations. This finding demonstrates the ability
of the biologically contained EbolaAVP30 virus to elicit
antibodies to GP.

[0142] CD8* T-cell responses in vaccinated mice. The
cellular response to vaccination in mice was examined. Mice
were vaccinated as described above. Eight days after the
second immunization, four vaccinated and two control mice
were euthanized and their spleens removed. Splenocytes
were isolated and stimulated with the Ebola peptide NP,
288 (SFKAALSSLA), VP40,,, o, (YFTFDLTALK) or
GPyg1.160 (LYDRLASTV) for 5 hours in the presence of
brefeldin A and IL.-2. Vaccinated mice had IFNy-positive
CD8* cells in the range of 0.017% to 0.22% for cells
stimulated with Ebola peptide NP5 55 (FIG. 6). For con-
trol mice, the number of IFNy-positive CD8" cells was
significantly lower, ranging from 0.00513% to 0.00794%.
No IFNy-positive CD8" cells were detected for cells stimu-
lated with Ebola peptide VP40, ;50 or GP 4, 60 (data not
shown).

[0143] Protective efficacy of EbolaAVP30 virus in mice.
To assess the protective efficacy of the EbolaAVP30 virus,
two groups of 4-week-old mice were intraperitoneally
immunized, then subjected to lethal challenge with mouse-
adapted Ebola virus. ‘Group 1’ mice were immunized three
times at three-week intervals with 107 FFU of non-purified
EbolaAVP30 virus (i.e., virus harvested from cell culture
supernatant); eight control mice were inoculated in the same
manner with 2% FCS-MEM. Mice from this group were
challenged seven weeks after the last immunization with
1000 MLD;,, of mouse-adapted Ebola virus, which consis-
tently kills mice (Bray et al., 1998; Ebihara et al., 2006).
‘Group 2° mice were immunized twice (with a three-week
interval) with 105 FFU of purified EbolaAVP30 virus; ten
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control mice were similarly inoculated with PBS. Mice from
‘Group 2’ were challenged eight weeks after the last immu-
nization with 1000 MLD,, of mouse-adapted Ebola virus.
No signs of disease or illness were seen in mice vaccinated
with purified or non-purified £EbolaAVP30 virus, whereas
control mice from both groups began showing signs of
sickness (e.g., ruffled fur) along with weight loss on day 3
post-challenge. By day 7 post-challenge, all control mice
had succumbed to infection. By contrast, vaccinated mice
from both groups showed no signs of disease, as character-
ized by ruffled fur and weight loss, and were fully protected
against lethal challenge up to day 28, when all surviving
mice were euthanized. On day 4 post-challenge, mice were
sacrificed to determine viral titers in the sera. Vaccinated
mice from both groups showed a 3 to 4 logic reduction in
viral titers compared to their respective control mice. Taken
together, these data demonstrate that the £bolaAVP30 virus
efficiently protects mice against challenge with a lethal dose
of mouse-adapted Ebola virus. Similar results were obtained
in guinea pigs.

[0144] EbolaAVP30-immunized mice were completely
protected from a lethal challenge with mouse-adapted Ebola
virus and that the virus titers in sera from these mice were
more than 1000-fold lower than those in control mice.
[0145] The humoral response to Ebola virus infection is
important, as demonstrated by protection from a lethal
challenge by passive transfer of antibodies to the viral
glycoprotein GP (Gupta et al., 2001; Warfield et al., 2003).
However, the ability of a vaccine to elicit an antibody
response does not in itself correlate with protection from
Ebola virus infection. For example, classical vaccine
approaches, such as y-irradiated Ebola and Marburg viruses,
along with GP expressed in baculovirus generate a moderate
antibody response; however, they fail to protect mice against
a lethal challenge (Ignatyeve et al., 1996; Lupton et al.,
1980; Mellquist-Riemenschneider et al., 2003). By contrast,
Ebola and Marburg VLPs protect mice from a lethal chal-
lenge of Ebola or Marburg virus (Warfield et al., 2003;
Warfield et al., 2004; Warfield et al., 2005), and not only
elicit a humoral response, but also induce a CD8* T-cell
response, highlighting the importance of the latter response
for protection against a lethal challenge of Ebola virus
(Warfield et al., 2005). Similarly, in non-human primates
(NHPs), full protection from a lethal challenge appears to
depend on both the humoral response and a CD8" cellular
response (Sullivan et al., 2000). Vaccine candidates that
protect NHPs from a lethal Ebola virus challenge, such as
recombinant vesicular stomatitis virus (VSV) (Jones et al.,
2005) and adenovirus (Sullivan et al., 2000), induce a CD8*
T-cell response in NHPs, albeit to varying degrees (Jones et
al., 2005; Sullivan et al., 2000). The EbolaAVP30 virus
induced both humoral and CD8* T-cell (specific for an Ebola
NP epitope) responses, although the extent of the latter
responses varied among animals. Whether this CD8" T-cell
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response is sufficient to provide protection to NHPs from a
lethal Ebola virus infection remains to be tested.

[0146] Although vaccine candidates such as recombinant
VSV or parainfluenza virus offer protection in various
animal models (Bukreyev et al., 2006; Jones et al., 2005),
there are safety concerns with the use of these vaccines in
humans (Bukreyev et al., 2006; Jones et al., 2005; Reed et
al., 2007). Preexisting immunity to a vaccine based on
recombinant adenovirus is also a concern, as is the large
amount of virus (10'° particles) needed to confer protection
in NHPs (Jones et al., 2005; Sullivan et al., 2000). Ebola and
Marburg VLPs have been shown to protect mice and guinea
pigs from a lethal challenge of these viruses (Warfield et al.,
2004; Warfield et al., 2005). While VIPs are safe and, due to
the rarity of Ebola virus infection, preexisting immunity to
Ebola or Marburg viruses is not a concern for VLP vaccines,
it is difficult to produce large quantities of VLPs from cell
culture.

[0147] The biologically contained EbolaAVP30 virus is
thus an ideal vaccine candidate since it combines the advan-
tages of VLPs and vectored vaccines (i.e., safety and effi-
cacy), yet it can be propagated to high titers in VeroVP30
cells like standard viruses (Example 1). Further studies will
include testing the FEbolaAVP30 virus for its protective
efficacy in NHPs. In addition, shorter, single vaccination
protocols will be evaluated to determine if the EbolaAVP30
virus vaccine could elicit fast and effective immunity in the
event of an outbreak or bioterrorism attack. This includes
evaluating the EbolaAVP30 virus as a vaccine for post-
exposure treatment.

[0148] The invention will be further described in the
following nonlimiting examples.

EXAMPLE 1

[0149] Nonhuman primates were vaccinated with one or
two (prime and boost) doses of vaccine virus (IM or aerosol)
and then challenged (heterologous challenge or homologous
challenge) 4 weeks after the last dose, Some vaccinations
included one of three different adjuvants. As shown by the
data from Study #2, which employed 10-fold more vaccine
virus than Study #1, only those animals vaccinated with
virus and an adjuvant survived heterologous challenge. In
Study #3, in addition to protocols that used a vaccine of the
invention (3A and 3D), two other anti-Ebola virus vaccines
currently undergoing testing (Vaccine A, intranasal admin-
istration of a vaccine having a replication competent virus;
Vaccine B, intramuscular administration of a vaccine having
a replication incompetent virus) were also tested. In one
protocol, immunization only included Vaccine A (3G). In
other immunization protocols, a combination of a vaccine of
the invention and Vaccine A (3B and 3C) and a combination
of Vaccine A and Vaccine B (3E and 3F) were tested. Some
protocols included an adjuvant (3A-3D).

Time

Time Challenge between

Prim Boost between virus and immunization
Number dose dose doses dose and challenge
of NHPs (route) (route) (weeks) (route) (weeks) Adjuvant  Survival Notes
Study 4 107 4 Kikwit 10* 4 — 100% Viremia
#1 FFU FFU inl

™)

(IM) animal
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18
-continued
Time
Time Challenge between
Prim Boost between virus and immunization
Number dose dose doses dose and challenge
of NHPs (route) (route) (weeks) (route) (weeks) Adjuvant  Survival Notes
4 107 107 4 Kikwit 10 4 — 100% —
FFU FFU FFU
) - (IM) (IM)
2 107 107 4 Kikwit 10 4 — 100% —
FFU FFU FFU
a)y - (IM) (M)
Study 4 108 108 4 Makona 10* 4 ME-59 100% Viremia
#2 FFU FFU FFU in 4
(IM) (IM) (IM) animals
4 108 108 4 Makona 10 4 MPLA 50% Viremia
FFU FFU FFU in 4
(IM) (IM) (IM) animals
4 108 108 4 Makona 10 4 — 0% Viremia
FFU FFU FFU in 4
(IM) (IM) (IM) animals

Vaccine virus is Zaire Ebola, strain Mayinga. Studies 1 and 2 are heterologous Zaire challenge viruses; study 3 is a homologous Zaire
challenge virus. Study 1 is with non-inactivated vaccine virus. Studies 2 and 3 are with inactivated vaccine virus of the invention;

Vaccine A is also inactivated.
FFU = focus-forming units;
M = intramuscular

Time
Time Challenge between Adjuvant
Prime Boost between virus and immunization (used with
Study  Number dose dose doses dose and challenge deltaVP30
#3 of NHPs (route) (route) (weeks) (route) (weeks) only) Survival Notes
A 2 108 108 8§  Mayinga 7 QS-21 50% —
FFU FFU 10° FFU
(IM) (IM) (aerosol)
B 2 Vaccine A 108 8 Mayinga 7 QS-21 100% —
4x10%  FFU 10> FFU
FFU (IM) (aerosol)
C 2 108 Vaccine A 8 Mayinga 7 QS-21 50% —
FFU 4% 108 10> FFU
(IM) FFU (aerosol)
D 2 108 108 8  Mayinga 7 Qs-21 100% —
FFU FFU 10% FFU
(M) (M) M)
E 2 Vaccine B Vaccine A 8 Mayinga 7 — 0% —
5x 100 2x 108 10° FFU
particles  particles (aerosol)
F 2 Vaccine A Vaccine B 8 Mayinga 7 — 50% —
2% 108 5x10%° 10> FFU
particles  particles (aerosol)
G 2 Vaccine A Vaccine A 8 Mayinga 7 — 50% —
4x 105  4x10® 10> FFU
particles  particles (aerosol)

Vaccine A - completed phase I clinical trial.
Vaccine B - completed phase I, II, and III clinical trials.
0.1 mg of QS-21 (quil-A) was employed in 3A-3D.

EXAMPLE 2
Exemplary Manufacturing Process

Generation of a Master Virus Seed (MVS)

[0150] Chemical transfection reagents to introduce the
plasmids for the generation of the vaccine virus by the
technique of reverse genetics is inefficient for VeroVP30
cells. Therefore, electroporation was performed using the
Neon Transfection system. Prior to use, the Neon Transfec-
tion system was sterilized by ethylene oxide. Six microfuge
tubes each containing 1x10e6 VeroVP30 cells were mixed

with 10 ug total plasmid (2:1:1:2 mass ratio of pCAGGS
EBOV 1, pCAGGS EBOV NP-VP35, T7, and pTM
EbolaAVP30 plasmids, respectively) and electroporated in
the Neon Transfection system at 1200 V with three 20
millisecond pulses. Transfected cells were seeded in each
well of a 6-well plate and incubated at 37+2° C., 5£2% CO2
for 4 days before expansion in TC75 flasks.

Cell Culture and Vaccine Virus Harvest

[0151] Cell culture is initiated with Complete Medium
(virus production-serum free medium [VP-SFM, Thermo
Fisher Scientific]) supplemented with 1% Glutamax and
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expanded into 18x10-layer Cell Factories (Nunc). The VP-
SFM performed better than OptiVERO medium (InVitria)
and the 10-layer Cell Factories performed better than hyper-
stacks (Corning) in terms of virus production, resulting in an
increase in virus titers (1-1.5 log increase in titer expressed
in focus-forming units).

[0152] When cells reached 80-90% confluency, each
10-layer Cell Factory is washed three times with DPBS and
then infected with the MVS ata MOI of 0.1 in VP-SFM plus
1% Glutamax. Each infected 10-layer Cell Factory was
incubated for 7 days at 37+2° C., 5+2% CO,. Following the
seven day infection period, each 10-layer Cell Factory was
inspected for contamination and the contents were harvested
into a sterile 20 L bioprocess bag. Samples of pooled and the
bulk harvest were pumped through a depth filter (1.2 uM
filtration by Sartorius 2 XLG MidiCap) into a new sterile
bioprocess bag.

[0153] Host genomic DNA was removed by benzonase
treatment. MgCl, was added to the filtered viral harvest up
to a final concentration of 2 mM MgCl,. Benzonase (Mil-
lipore Sigma) was then added to a final concentration of 10
U/mL of filtered harvest and incubated at 37+2° C. for 4-6
hours. After benzonase treatment, -Propiolactone (BPL)
was added to a final concentration of 0.1% v/v and incubated
at 2-8° C. for 16-18 hours.

[0154] Degraded host DNA, benzonase, BPL and other
host impurities were subsequently removed by tangential
flow filtration (TFF). The benzonase/BPL treated viral har-
vest was concentrated approximately 10x (e.g., concentrated
s0 as not to result in precipitation), diafiltered, e.g., using 0.1
um pore size, into Dulbecco’s Phosphate-Buffered Saline
(DPBS) with Ca**/Mg>*, then further concentrated using a
sterile/closed TFF system (the TFF filter has a 0.1 um pore
size, 30 cm path length, e.g., GE RTPCFP-1E-8S hollow
fiber cartridge from GE Health) to ~2x the desired product
concentration (e.g., 6x107 FFU/ml). Following diafiltation,
samples of the TFF retentate and wash pools were analyzed
to determine titer by ELISA and host protein. Retentate and
wash samples meeting host protein specifications (e.g., <500
ng/ml) were pooled, centrifuged to remove any residual
particulate matter, transferred to a sterile 2 L Erlenmeyer
flask, and stored at 2-8° C. until product manufacturing (e.g.,
in DPBS).

Testing of Media and Conditions

[0155] When TC175 flasks were used to culture and infect
cells, OPTIVero medium resulted in virus titers that were
about 1 log unit greater than VP-SFM (e.g., 6.84 logl0
FFU/ml [OPTIVero] vs. 5.75 logl0 FFU/ml [VP-SFM).
When a 10-tray system was used to culture and infect cells
(large culture vessels for vaccine production), VP-SFM
medium resulted in virus titers that were about 1 log unit
greater than OPTIVero medium (e.g., 6.52 logl0 FFU/ml
[VP-SFM] vs. 5.52 logl0 FFU/ml [OPTIVero). When VP-
SFM medium was used to culture and infect cell in a 10-tray
system, that system produce about 1 log unit greater titers
than VP-SFM medium was used to culture and infect cells
in a hyperstack (e.g., 6.69 logl0 FFU/ml [10-tray system]|
vs. 5.58 logl0 FFU/ml [hyperstack]). VP-SFM medium
includes a plant hydrosylate (e.g., comprising di- and tri-
plant peptides) and an iron chelator while OPTIVero
medium includes recombinant human albumin, recombinant
human transferrin (i.e., no plant hydrosylate or iron chela-
tor).
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[0207] All publications, patents and patent applications
are incorporated herein by reference. While in the foregoing
specification, this invention has been described in relation to
certain preferred embodiments thereof, and many details
have been set forth for purposes of illustration, it will be
apparent to those skilled in the art that the invention is
susceptible to additional embodiments and that certain of the
details herein may be varied considerably without departing
from the basic principles of the invention.

1. A vaccine comprising an effective amount of a recom-
binant filovirus and one or more adjuvants, wherein the
genome of the recombinant filovirus contains a deletion of
one or more nucleotides in a polynucleotide sequence for a
viral protein corresponding to FEbola virus VP30, and
wherein the deletion is effective to prevent expression of a
functional viral protein corresponding to Ebola virus VP30
upon infection of a cell with the recombinant filovirus.

2. (canceled)

3. The vaccine of claim 1 wherein the genome further
comprises a nucleotide sequence encoding a prophylactic or
therapeutic heterologous gene product.

4. (canceled)

5. The vaccine of claim 3 wherein the nucleotide sequence
is inserted into the filovirus genome at a site other than the
site of the deletion in the polynucleotide.

6. The vaccine of claim 5 wherein the nucleotide sequence
is inserted between NP coding sequences and VP35 coding
sequences in the filovirus genome.

7. The vaccine of claim 3 wherein the nucleotide sequence
replaces or is inserted into GP/sGP sequences or a portion
thereof.

8. (canceled)

9. The vaccine of claim 1 wherein the heterologous gene
product comprises a heterologous filovirus glycoprotein.

10. The vaccine of claim 9 wherein the filovirus glyco-
protein comprises a Marburg virus, Ebola virus, Sudan
virus, Tai Forest virus, Reston virus, or Bundibugyo virus
glycoprotein.

11-12. (canceled)

13. The vaccine of claim 1 wherein the adjuvant com-
prises lipopolysaccharide, squalene, an extract of Quillaja
saponaria or saponin.

14-17. (canceled)

18. A method to immunize a mammal, comprising admin-
istering to the mammal an effective amount of the vaccine of
claim 1.

19-25. (canceled)

26. A multivalent vaccine comprising an effective amount
of a recombinant filovirus, wherein the genome of the
recombinant filovirus contains a first deletion in one or more
nucleotides for a polynucleotide sequence for a viral protein
corresponding to Ebola virus VP30 which deletion is effec-
tive to prevent expression of a functional viral protein
corresponding to Ebola virus VP30 upon infection of a cell
with the recombinant filovirus, and wherein the genome
contains a mutation in a region that is flanked by NP coding
sequences and VP35 coding sequences, a mutation in
GP/sGP coding sequences, and/or an insertion within 1,000
nucleotides of the first deletion site or at the first deletion
site, or a combination thereof, wherein the genome encodes
one or more filovirus glycoproteins, wherein the mutation in
the region that is flanked by NP coding sequences and VP35
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coding sequences comprises an insertion of a nucleotide
sequence encoding a prophylactic or therapeutic heterolo-
gous gene product and optionally also a deletion of one or
more nucleotides in the region that flanks the NP coding
sequences and VP35 coding sequences, wherein the muta-
tion in the GP/sGP coding sequences comprises an insertion
of a nucleotide sequence encoding a prophylactic or thera-
peutic heterologous gene product and optionally also a
deletion of one or more nucleotides in the GP/sGP coding
sequences, or wherein the insertion that is within 1,000
nucleotides of or at the first deletion site encodes a prophy-
lactic or therapeutic heterologous gene product.

27-29. (canceled)

30. The vaccine of claim 26 wherein the gene product
comprises Ebola NP, Ebola VP40, Ebola VP35, Marburg
NP, Marburg NP VP40, Marburg NP VP35, Plasmodium
circumsporozoite protein (CSP), Plasmodium apical mem-
brane antigen (AMA), Plasmodium rhoptry neck protein 2
(RON2), Plasmodium RHS, Marburg GP, flavivirus mem-
brane protein, flavivirus envelope protein, or a bunyavirus
glycoprotein precursor (GPC) protein.

31-39. (canceled)

40. A method to immunize a mammal, comprising admin-
istering to the mammal an effective amount of the vaccine of
claim 26.

41. A method of manufacturing recombinant filovirus,
comprising:

providing supernatant from mammalian cells expressing a

recombinant filovirus genome that are cultured in
serum free medium so as to result in progeny filovirus,
wherein the genome of the recombinant filovirus con-
tains a deletion of one or more nucleotides in a poly-
nucleotide sequence for a viral protein corresponding to
Ebola virus VP30, and wherein the deletion is effective
to prevent expression of a functional viral protein
corresponding to Ebola virus VP30 upon infection of a
cell with the recombinant filovirus, and wherein the
mammalian cells express a viral protein corresponding
to Ebola virus VP30,

contacting the supernatant with a DNase and a virus

inactivating agent, thereby providing an inactivated
viral preparation; and

concentrating the inactivated viral preparation.

42. The method of claim 41 wherein the cells are Vero
cells.

43. The method of claim 41 wherein the collected super-
natant is filtered before contact with the DNase or the viral
inactivating agent.

44. The method of claim 43 wherein the collected super-
natant is subjected to filtration with a 0.5 to 5 micron filter
or a 1 to 5 micron filter.

45. The method of claim 41 wherein the inactivated viral
preparation is subjected to filtration.

46. The method of claim 45 wherein the filtration of the
inactivated viral preparation is through a 0.01 to 1 micron
filter or a 0.05 to 0.25 micron filter.

47. (canceled)

48. The method of claim 41 further comprising combining
the inactivated viral preparation and one or more adjuvants.

49. A composition produced by the method of claim 40.
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