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SENOLYTIC CRISPR CAR T CELLS
PRODUCED BY CRISPR-CAS9 GENOME
EDITING

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Application 63/327,189 filed on Apr. 4, 2022, which is
incorporated herein by reference in its entirety.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH & DEVELOPMENT

[0002] This invention was made with government support
under GM119644 awarded by the National Institutes of
Health. The government has certain rights in the invention.

SEQUENCE LISTING

[0003] The Instant Application contains a Sequence List-
ing which has been submitted electronically in XML format
and is hereby incorporated by reference in its entirety. Said
XML copy, created on Jul. 19, 2023 is named
“WIS0068US2” and is 124,266 bytes in size. The Sequence
Listing does not go beyond the disclosure in the application
as filed.

BACKGROUND

[0004] Senescence is a multifaceted cellular response to
endogenous and exogenous stress signals that involves the
induction of cell cycle arrest to eliminate unwanted cells. A
fundamental feature of cell senescence is the senescence-
associated secretory phenotype (SASP), which involves the
secretion of tissue specific inflammatory, oxidative, and
matrix-degrading factors that can attract immune cells and
promote matrix rearrangement to eliminate senescent cell
populations. However, in persistently damaged or aged
tissues, senescent cell clearance can be compromised due to
a lack immune cell recruitment, ultimately resulting in tissue
dysfunction. To overcome these challenges researchers have
looked to eliminate accumulated senescent cell populations
that evade immune cell responses by developing antisenes-
cent therapies also known as “senolytic” treatments. While
these therapies yield promising therapeutic potential, new
approaches for eliminating senescence cells are critically
needed for the further understanding and prevention of
tissue dysfunction in senescence associated disease patholo-
gies.

[0005] Chimeric Antigen Receptor (CAR) T cell therapies
redirect T cell specificity and effector potential functions to
attack a desired target in an MHC-1 independent manner,
bypassing requirements for peptide presentation. In this way,
T cells can be engineered to activate against cell surface
antigens for several different pathologies such as cancer,
HIV, and fibrosis. Amor and colleagues (Nature, 583(7814),
pp. 127-132, 2020) recently demonstrated the ability to
reprogram CAR T cell effector function to target senescence
associated pathologies by targeting the cell surface antigen
urokinase Plasminogen Activator Receptor (uPAR). These T
cells were manufactured with y-retroviruses to target uPAR+
cells to eliminate senescent cell in vivo to reduce inflam-
mation in lung and liver fibrosis. These genomes of these
cells were not edited by CRISPR-Cas9, which provides new
opportunities to increase the potency, specificity, and per-
sistence of T cell therapies.
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[0006] What is needed are alternative CAR T cell thera-
pies, incorporating CRISPR-Cas9 genome editing, as potent
senolytic agents.

BRIEF SUMMARY

[0007] In an aspect, an DNA HDR template for a trans-
gene comprising a chimeric antigen receptor (CAR) gene for
inserting the transgene into a T cell expressed gene to
generate CAR T cells having the composition:

[0008] (left HA)-(SA)-(first self-cleaving peptide poly-
nucleotide or IRES)-(optional inducible control
sequence)-(UPAR binding fragment polynucleotide)-
(hinge  domain  polynucleotide)-(transmembrane
domain polynucleotide)-(intracellular domain poly-
nucleotide)-(second self-cleaving peptide polynucle-
otide or IRES)-(first secreted factor or first selection
marker polynucleotide)-(optional third self-cleaving
peptide polynucleotide or IRES)-(optional second
secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);

[0009] or

[0010] (left HA)-(SA)-(first self-cleaving peptide poly-
nucleotide or IRES) (uPAR binding fragment poly-
nucleotide)-(hinge domain polynucleotide)-(transmem-
brane domain polynucleotide)-(intracellular domain
polynucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional inducible control
sequence)-(optional first secreted factor or first selec-
tion marker polynucleotide)-(optional third self-cleav-
ing peptide polynucleotide or IRES)-(optional second
secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);

[0011] or

[0012] (left HA)-(SA)-(first self-cleaving peptide poly-
nucleotide or IRES) (uPAR binding fragment poly-
nucleotide)-(hinge domain polynucleotide)-(transmem-
brane domain polynucleotide)-(intracellular domain
polynucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional first secreted factor
or first selection marker polynucleotide)-(optional third
self-cleaving peptide polynucleotide or IRES)-(op-
tional inducible control sequence)-(optional second
secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);

[0013] wherein the left HA and the right HA are homol-
ogy arms complementary to sequences on both sides of
a cleavage site in the T cell expressed gene;

[0014] wherein SA is a splice acceptor site;

[0015] wherein the first, second and third self-cleaving
peptide polynucleotide or IRES are polynucleotides
encoding a first, second and third self-cleaving peptide
or an internal ribosome entry site (IRES), respectively;

[0016] wherein the optional inducible control sequence
is a regulatory sequence which provides control of
protein expression in response to a small molecule
inducer;

[0017] wherein the uPAR binding fragment polynucle-
otide is a polynucleotide encoding a polypeptide that
specifically binds uPAR;

[0018] wherein the hinge domain polynucleotide
encodes a CD28 or CD8a hinge domain;

[0019] wherein the transmembrane domain polynucle-
otide encodes a transmembrane domain;
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[0020] wherein the intracellular domain polynucleotide
encodes one or more intracellular domains;

[0021] wherein the first and second secreted factor
polynucleotides are coding sequences for a neuro-
trophic factor, growth factor, or cytokine;

[0022] wherein the first and second selection marker
polynucleotides are coding sequences for a detectable
protein; and
[0023] wherein the polyA terminator is a sequence-

based element that defines the end of a transcrip-
tional unit.
[0024] In another aspect, included are plasmids compris-
ing the HDR template described above.
[0025] In another aspect, an ex vivo, virus-free method of
site-specifically inserting a transgene containing a chimeric
antigen receptor (CAR) gene into a T cell expressed gene to
generate CAR T cells comprises

[0026] preparing the homology-directed repair (HDR)
template described above,

[0027] introducing into a population of unmodified T
cells a Cas9 ribonucleoprotein (RNP) and the HDR
template to provide the CAR T cells,

[0028] wherein the Cas9 RNP comprises a Cas9
protein and a guide RNA that directs double stranded
DNA cleavage of a cleavage site in the T cell
expressed gene, and

[0029] wherein the transgene is specifically inte-
grated into the cleavage site of the T cell expressed
gene locus created by the Cas9 RNP in the cells, and

[0030] culturing the CAR T cells in xeno-free medium
to provide a cultured population of CAR T cells having
the transgene specifically integrated in the T cell
expressed gene,

[0031] wherein, in the cultured population of CAR T
cells, an endogenous promoter of the T cell expressed
gene drives expression of the transgene, or wherein the
transgene includes a promoter that drives expression of
the transgene, and

[0032] wherein the CAR gene encodes a fusion protein
comprising the translated anti-uPAR binding motif,
hinge domain, transmembrane domain, and intracellu-
lar domain.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIGS. 1A-F show generation, characterization, and
potency of virus-free CRISPR (VFC) anti-muPAR-tNGFR T
cells. (1A) Schematic of anti-muPAR-2A-tNGFR CAR con-
struct targeting using the first encoding exon of the human
TRAC gene (grey). SA: splice acceptor, T2A: self-cleaving
peptide, mouse uPAR (muPAR) scFv: single chain variable
fragment targeting murine uPAR, P2A: self-cleaving pep-
tide, INGFR: truncated nerve growth factor receptor, pA:
rabbit -globin polyA terminator. (1B) In-out PCR indicates
proper on-target genomic integration of the CAR transgene
in VFC-muPAR-tNGFR CAR cells. Control, untransfected
donor-matched T cells. (1C) Incucyte Live-Cell Analysis
system in vitro potency assay with murine fibroblasts at 5:1
and 1:1 effector:target ratio, averaged across two donors.
The consistent increase in apoptotic cells after T cells were
added at 0 hours indicates high potency of VFC-muPAR-
INGFR T cells. VFC-muPAR-tNGFR 5:1 (black circle)
N=3; VFC-muPAR-tNGFR 1:1 (open circle) N=3; VFC-
mCherry 1:1 (black square) N=3; mouse senescent fibroblast
control (grey square) N=3. (1D) Summary of Inucyte Live-
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Cell Analysis over 48 hours. (1E) Schematic depicting in
vivo mouse experiment timeline over a 28 day period. (1F)
suPAR ELISA (R&D systems) assay results of blood serum
collected from mice after 28 days post VFC-muPAR-
INGFR, VFC-mCherry, or no T cell infusion. Flow cytom-
etry plots for transgene and TCR surface protein levels on
the manufactured cell products. Y-axis shows mCherry
levels and x-axis shows TCR levels on day 7 post-isolation.
(1D) UTF, untransfected donor-matched T cells. (1E) DNA
isolated from VFC-huPAR-mCh edited CAR T cells was
subjected to “in-out” PCR and sequenced to evaluate TRAC
locus integration. *p<0.05, one-way ANOVA. *p<0.01, one-
way ANOVA.

[0034] FIGS. 2A-D show the generation, characterization,
and potency of anti-huPAR-mCherry VFC-CART cells.
(2A) Schematic of anti-huPAR-2A-mCherry CAR construct
targeting using the first encoding exon of the human TRAC
gene (grey). SA: splice acceptor, T2A: self-cleaving peptide,
human uPAR (huPAR) scFv: single chain variable fragment
targeting human uPAR, P2A: self-cleaving peptide,
mCherry: fluorescent protein. pA: rabbit p-globin polyA
terminator. (2B) Flow cytometry plots for transgene and
TCR surface protein levels on the manufactured cell prod-
ucts. Y-axis shows mCherry levels and x-axis shows TCR
levels on day 7 post-isolation. (2C) Incucyte Live-Cell
Analysis system in vitro potency assay with human dermal
fibroblasts (HDFa) at 5:1 and 1:1 effector:target ratio, aver-
aged across two donors. The consistent increase in apoptotic
cells after T cells were added at O hours indicates high
potency of VFC-huPAR-mCherry T cells. VFC-huPAR-
mCherry 5:1 (black circle) N=3; VFC-huPAR-mCherry 1:1
(open circle) N=3; VFC-mCherry 1:1 (black square) N=3;
mouse senescent fibroblast control (grey square) N=3. (2D)
Summary of Inucyte Live-Cell Analysis over 48 hours.
*p<0.05, one-way ANOVA. *p<0.01, one-way ANOVA.

[0035] FIG. 3A-D show the generation, characterization,
and potency of anti-muPAR-mCherry VFC-CART cells.
(BA) Schematic of anti-muPAR-2A-mCherry CAR con-
struct targeting using the first encoding exon of the human
TRAC gene (grey). SA: splice acceptor, T2A: self-cleaving
peptide, murine UPAR (huPAR) scFv: single chain variable
fragment targeting murine uPAR, P2A: self-cleaving pep-
tide, mCherry: fluorescent protein. pA: rabbit p-globin
polyA terminator. (3B) Flow cytometry plots for transgene
and TCR surface protein levels on the manufactured cell
products. Y-axis shows mCherry levels and x-axis shows
TCR levels on day 7 post-isolation. (3C) Incucyte Live-Cell
Analysis system in vitro potency assay with murine senes-
cent fibroblasts at 5:1 and 1:1 effector:target ratio, averaged
across two donors. The consistent increase in apoptotic cells
after T cells were added at 0 hours indicates high potency of
VFC-muPAR-mCherry T cells. VFC-muPAR-mCherry 5:1
(black circle) N=3; VFC-muPAR-mCherry 1:1 (open circle)
N=3; VFC-mCherry 1:1 (black square) N=3; mouse sencs-
cent fibroblast control (grey square) N=3. (3D) Summary of
Inucyte Live-Cell Analysis over 48 hours. *p<0.05, one-way
ANOVA. *p<0.01, one-way ANOVA.

[0036] FIGS. 4A-D show the generation, characterization,
and potency of a fourth generation anti-muPAR-APOE2
VFC-CART cells. (4A) Schematic of anti-muPAR-2A-
APOE2 CAR construct targeting using the first encoding
exon of the human TRAC gene (grey). SA: splice acceptor,
T2A: self-cleaving peptide, murine uPAR (huPAR) scFv:
single chain variable fragment targeting murine uPAR, P2A:
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self-cleaving peptide, APOE2: Apolioprotein E 2 protein
that forms lipoprotein particles and regulates lipid transport
in both the central and peripheral nervous systems. pA:
rabbit -globin polyA terminator. (4B) In-out PCR indicates
proper on-target genomic integration of the CAR transgene
in VFC-muPAR-APOE2 CAR cells. Control, untransfected
donor-matched T cells. (4C) Incucyte Live-Cell Analysis
system in vitro potency assay with murine senescent fibro-
blasts at 5:1 and 1:1 effector:target ratio, averaged across
two donors. The consistent increase in apoptotic cells after
T cells were added at O hours indicates high potency of
VFC-muPAR-APOE2 T cells. VFC-muPAR-APOE2 5:1
(black circle) N=3; VFC-muPAR-APOE2 1:1 (open circle)
N=3; VFC-mCherry 1:1 (black square) N=3; mouse senes-
cent fibroblast control (grey square) N=3. (4D) Summary of
Inucyte Live-Cell Analysis over 48 hours. *p<0.05, one-way
ANOVA. *p<0.01, one-way ANOVA.

[0037] The above-described and other features will be
appreciated and understood by those skilled in the art from
the following detailed description, drawings, and appended
claims.

DETAILED DESCRIPTION

[0038] The present disclosure builds on the production of
anti-senescence CAR T cell therapies and adapts this tech-
nology with CRISPR/Cas9 and homology directed repair
(HDR) to integrate a 4.5 kb second-generation anti-uPAR
CAR transgene at the human TRAC locus. We describe
uPAR CAR T cell product, e.g., a completely virus-free
product, featuring precise genomic integration of our CAR
and elimination of senescent cells in vitro. Of particular
note, there is an increased presence of senescent cells in
neurodegenerative diseases and the CAR T therapies
described herein are particularly useful to treat neurodegen-
erative diseases such as Alzheimer’s Disease, Down Syn-
drome, and Parkinson’s Disease.

[0039] In an aspect, a DNA HDR template for a transgene
comprising a chimeric antigen receptor (CAR) gene for
inserting the transgene into a T cell expressed gene to
generate CAR T cells having the composition:

[0040] (left HA)-(SA)-(first self-cleaving peptide poly-
nucleotide or IRES)-(optional inducible control
sequence)-(UPAR binding fragment polynucleotide)-
(hinge  domain  polynucleotide)-(transmembrane
domain polynucleotide)-(intracellular domain poly-
nucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional first secreted factor
or first selection marker polynucleotide)-(optional third
self-cleaving peptide polynucleotide or IRES)-(op-
tional second secreted factor or second selection
marker polynucleotide)-(poly A terminator)-(right HA);

[0041] or

[0042] (left HA)-(SA)-(first self-cleaving peptide poly-
nucleotide or IRES) (uPAR binding fragment poly-
nucleotide)-(hinge domain polynucleotide)-(transmem-
brane domain polynucleotide)-(intracellular domain
polynucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional inducible control
sequence)-(optional first secreted factor or first selec-
tion marker polynucleotide)-(optional third self-cleav-
ing peptide polynucleotide or IRES)-(optional second
secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);
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[0043] or

[0044] (left HA)-(SA)-(first self-cleaving peptide poly-
nucleotide or IRES) (uPAR binding fragment poly-
nucleotide)-(hinge domain polynucleotide)-(transmem-
brane domain polynucleotide)-(intracellular domain
polynucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional first secreted factor
or first selection marker polynucleotide)-(optional third
self-cleaving peptide polynucleotide or IRES)-(op-
tional inducible control sequence)-(optional second
secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);

[0045] wherein the left HA and the right HA are homol-
ogy arms complementary to sequences on both sides of
a cleavage site in the T cell expressed gene;

[0046] wherein SA is a splice acceptor site;

[0047] wherein the first, second and third self-cleaving
peptide polynucleotide or IRES are polynucleotides
encoding a first, second and third self-cleaving peptide
or an internal ribosome entry site (IRES), respectively;

[0048] wherein the optional inducible control sequence
is a regulatory sequence which provides control of
protein expression in response to a small molecule
inducer;

[0049] wherein the uPAR binding fragment polynucle-
otide is a polynucleotide encoding a polypeptide that
specifically binds uPAR;

[0050] wherein the hinge domain polynucleotide
encodes a CD28 or CD8a hinge domain;

[0051] wherein the transmembrane domain polynucle-
otide encodes a transmembrane domain;

[0052] wherein the intracellular domain polynucleotide
encodes one or more intracellular domain(s);

[0053] wherein the first and second secreted factor
polynucleotides are coding sequences for a neuro-
trophic factor, growth factor, or cytokine;

[0054] wherein the first and second selection marker
polynucleotides are coding sequences for a detectable
protein; and

[0055] wherein the polyA terminator is a sequence-
based element that defines the end of a transcriptional
unit. In an aspect, the DNA HDR template is virus-free.
In another aspect, the virus-free DNA HDR template is
double-stranded.

HA

[0056] As used herein, homology arms (HA) are homol-
ogy arms are complementary to sequences on both sides of
the cleavage site in the T cell expressed gene. The homology
arms guide insertion of a synthetic DNA sequence into the
T cell expressed gene by endogenous DNA repair of the
double-stranded DNA cleavage induced by Cas9 RNP. The
homology arms are 50 to 3000 nucleotides in length and are
complementary to sequences on either side of the cut site in
the T cell expressed gene to facilitate incorporation of the
synthetic DNA sequence into the genome of the T cell. Small
sequence variations (<100 bases) from complementary
sequences could be included to enable barcoding or tracking
of various cell types or to increase efficiencies of insertion
of the synthetic DNA sequence.

[0057] In an aspect, the length of the homology arms
influences the efficiency of synthetic DNA sequence inte-
gration. In an aspect, the homology arms are 400 to 1000
base pairs, specifically 450 to 750 base pairs long.
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[0058] In an aspect, the left homology arm includes 383 to
588 bp of the TRAC locus directly upstream of the cutsite,
and the right homology arm includes 391 to 499 bp of the
TRAC locus directly downstream of the cutsite.

Splice Acceptor

[0059] The splice acceptor site (SA) assists in the splicing
of the synthetic DNA sequence into the transcript generated
from the endogenous T cell expressed gene. The site at the
3' end of an intron typically contains an SA. Therefore, after
homology directed repair, the SA in the integrated sequence
before the synthetic CAR gene assists in splicing in the CAR
and downstream sequences into the endogenous transcript
driven by the T cell expressed gene promoter (e.g., TRAC
promoter).

Self-Cleaving Peptides or Ires

[0060] A self-cleaving peptide sequence, e.g., T2A, assists
in the separation or cleavage of the translated peptide of the
protein product encoded by the synthetic DNA sequence
from the protein product of the native T cell expressed gene.
Exemplary self-cleaving peptides sequences include viral
2A peptides such as a porcine teschovirus-1 (P2A) peptide,
a Thosea asigna virus (T2A) peptide, an equine rhinitis A
virus (E2A) peptide, or a foot-and-mouth disease virus
(F2A) peptide.

[0061] An internal ribosome entry site (IRES) is a site that
provides initiation of translation from an internal region of
the mRNA. An IRES provides co-expression of two proteins
from the same mRNA.

Inducible Control Sequence

[0062] As used herein an inducible control sequence is a
regulatory sequence which takes advantage of alternative
RNA splicing to provide control of protein expression in
response to a small molecule inducer. An exemplary induc-
ible control sequence is Xon which is described in Monteys
et al., “Regulated control of gene therapies by drug-induced
splicing”, Nature, 596, pp. 291-95 (2021). By using the Xon
element upstream of our CAR sequence, transcription and
subsequent translation of the uPAR binding fragment can be
controlled using an oral dosing of the inducer drug treatment
LMI070.

Upar Binding Fragment

[0063] uPAR is the receptor for urokinase-type plasmino-
gen activator (UPA), which promotes the degradation of the
extracellular matrix components. UPAR expression is
increased in many human cancers. As described in Amor et
al., “Senolytic CAR T cells reverse senescence-associated
pathologies™, Nature, 583, pp. 127-132 (2020), uPAR is
induced on the surface of senescent cells. Amor also
described uPAR specific CAR T cells prepared using retro-
viral vectors for the treatment of senescence-associated
diseases. These cells drove expression of uPAR by retroviral
promoters and did not modify the TRAC gene, resulting in
intact TCR protein on the surface and intact signaling by the
receptor.

[0064] As used herein, a uPAR binding fragment is a
polynucleotide encoding a polypeptide that specifically
binds uPAR. WO 2020/0160518, incorporated by reference
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herein for its description of uPAR binding fragments and
polypeptides, describes uPAR antigen binding fragments
(e.g., scFv).

[0065] In an embodiment, the uPAR binding fragment is
an extracellular antigen-binding domain (e.g., human scFv)
comprising a heavy chain variable (VH) region and a light
chain variable (VL) region, optionally linked with a linker
sequence, for example a linker peptide, between the heavy
chain variable (VH) region and the light chain variable (VL)
region. In certain embodiments, the extracellular antigen-
binding domain is a human scFv-Fc fusion protein or full
length human IgG with VH and VL regions.

[0066] In certain non-limiting embodiments, the uPAR
binding fragment of the presently disclosed CAR can com-
prise a linker connecting the heavy chain variable (VH)
region and light chain variable (VL) region of the extracel-
Iular antigen-binding domain.

[0067] Inan aspect, the uPAR binding fragment comprises
a VHCDRI sequence, a VHCDR2 sequence, and a VHCDR3
sequence of GFTFSNY (SEQ ID NO: 27), STGGGN (SEQ
ID NO: 28), and QGGGYSDSFDY (SEQ ID NO: 29); or
GFSLSTSGM (SEQ ID NO: 30), WWDDD (SEQ ID NO:
31), and IGGSSGYMDY (SEQ ID NO: 32) respectively.
Additionally or alternatively, in some embodiments, the
uPAR binding fragment (e.g., scFv) comprises a VLCDRI
sequence, a VLCDR2 sequence, and a VLCDR3 sequence of
KASKSISKYLA (SEQ ID NO: 33), SGSTLQS (SEQ ID
NO: 34), and QQHNEYPLT (SEQ ID NO: 35); RAS-
ESVDSYGNSFMH (SEQ ID NO: 36), RASNLKS (SEQ ID
NO: 37), and QQSNEDPWT (SEQ ID NO: 38); or
KASENVVTYVS (SEQ ID NO: 39), GASNRYT (SEQ ID
NO: 40), and GQGYSYPYT (SEQ ID NO: 41), respectively.

[0068] Additionally or alternatively, in some embodi-
ments, the amino acid sequence of the VH of the uPAR
binding fragment (e.g., scFv) is:

(SEQ ID NO: 42)
EVQLVESGGGLVQPGRSLKLSCAASGF TFSNYAMAWVRQA

PTKGLEWVASISTGGG NT YYRD S VKGRFTISRDNAK
NTL YLOMD SLRSEDT AT YYCARQGGGYSD SFD YW

G QGVMVTVSS,
or

(SEQ ID NO: 43)
Q VTLKE S GPGILQP SQTLSLTCSFSGESLSTS GMG

V GWIRQP S GKGLE WLAHI WWDD DKRYNPALKSRL
TISKDPSSNQVFLKIASVDTADIATYYCVRIGGSSGYMDY

WGQGT SVTVSS.

[0069] Additionally or alternatively, in some embodi-
ments, the amino acid sequence of the VL. of the uPAR
binding fragment (e.g., scFv) is:

(SEQ ID NO: 44)
DVQMTQSPSNLAASPGESVSINCKASKSISKYLAWYQQKP

GKANKLLIYSGSTLQSG TPSRFSGSGS GTDFTLTIRNL

EPEDF GL YY CQ QHNE YPLTF GS GTKLEIKR,
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_continued [0071] In an aspect, the uPAR binding fragment (e.g.,
scFv) is encoded by a nucleic acid sequence such as:
(SEQ ID NO: 45)
DI VLT Q SP ASL AV SLGQRATI S CRASE S VD
(SEQ ID NO: 50)
GAAGTCCAACTCGTTGAAAGCGGCGGTGGTCTTGTCCAGE
S Y GN SFMHW YQQKPGQPPKLLI YRASNL KSGIP
CAGGCAGATCACTG AAACTGTCATGCGCCGCCAGTGGCT
ARFSGSGSGTDETLTINPVEADDVATY CCQOSNEDPWTEG TCACTTTCTCCAATTACGCAATGGCGTGGG TT AGAC A
GGTKLEIKR, GGCCCCC ACGAAAGGCTTGGAGT GGGTCGC ATC AAT
or
CAGT AC AGGAG GT GGAAAC ACTT ACT ATCGCGA
(SEQ ID NO: 46) T AGT GTTAAGGGGAGATTC ACGATTAGCCGGG AC A
NIVMT Q SPKSMSMS VGERVTLT CKASENVVTYV SW
ACGCGAAAAAC ACGTTGTATCTGC AGATGGACTC ACT
Y QQKPEQ SPKLLIYGASNRYT GVPDRFTGSGSATDFT T AGATCCGAGGAC A C AGCGACTT ACT ACTGTGCG
AGGC AGGGCGGAGGGT AT AGT GAT AGCTTT GATT
LTISSVQAEDLADYHCGQGYSYPYTFGGGTKLEIKR.
ACTGGGGCCAGGGCGTAATGGTAACTGTTAGTTCTGGTGE
[0070] f&ddﬂ]ongﬂy.or alternatively, in some e93b0d1' AGGTGGATCAGGTG GAGGTGGATCTGGTGGAGGTGGATC
ments, the uPAR binding fragment (e.g., scFv) comprises an
amino acid sequence selected from the group consisting of: TGATGTGCAGATGACACAGAGTCCTTCARATTTGGCCGCT
TCACCCGGAGAATCAGTAAGTATCAACTGTAAAGCGTCCA
(SEQ ID NO: 47) AGTCC ATTTC AAAGT ATTTGGC ATGGTAT C AACA

EVQLVESGGGLVQPGRSLKLSCAASGF TFSNYAMAWVRQA

GAAGCCGGGAAAGGCGAAC AAACTCCTGATTTATAGCGG
PTKGLEWVASISTGGG NT YYRD S VKGRFTISRDNAK

GAGTACCTTGCAGTCCGGCACGCCTAGTAGATTTTCAGGC
NTL YLOMD SLRSEDT AT YYCARQGGGYSD SFD YW

TCCGGTTCTGGGACCGACTTCACTTTGACGATTCGCAATT
G QGVMVTVSSGGGGSGGGGSGGGGSDVOMTQSPSNLAAS

TGGAACCAGAGGATTTTGGGCTGTACTATTGTCAGCAGCA
PGESVSINCKASKSISKYL AWYQQKPGK ANKLLIY S

CAACGAATACCCGTTGACTTTTGGTAGTGGTACAAAGCTG
GS TLQS GTP SRF S GS GS GTDFTLTIRNLEPEDF

GAAATCAAGAGAGCGGCC;
GL YY C QQH NE YPLTF GSGTKLEIKR;

(SEQ ID NO: 51)

(SEQ ID NO: 48) CAGGTGACCCTGAAGGAGTCCGGCCCCGGCATCCTGCAGE
Q VTLKE S GPGILQP SQTLSLTCSFSGFSLSTS GMG

CCAGCCAGACCCTGAGCCTGACCTGCTCCTTCAGCGGCTT
V GWIRQP S GKGLE WLAHI WWDD DKRYNPALKSRL

CTCCCTGTCCACCTCCGGCATGGGCGTGGGCTGGATCAGA
TISKDPSSNQVFLKIASVDTADIATYYCVRIGGSSGYMDY

CAGCCCAGCGGCAAGGGCCTGGAGTGGCTGGCCCACATCT
WGQGT SVTVSSGGGGSGGGGSGGGGSDIVLTQSPASLAV

GGT GGGACGATGACAAGAGATACAACCCCGCTCTGAAGA
SLGQRATISCR ASESVDSYGNSF MHWYQQKPGQPPKLL

GCCGGCTGACAATCAGCAAGGACCCTAGCAGTAACCAGGT
IYRASNLKSGIPARFSGSGSGTDFTLTINPVEADDVATYC

GTTCCTGAAGATCGCTTCCGTGGACACAGCAGACATCGCA
CQ Q SNEDP WTFGGGTKLEIKR;

and ACATACTATTGCGTGCGGATCGGCGGAAGCAGTGGATACA

(SEQ ID NO: 49) TGGACTACTGGGGAC AGGGAACC AGCGTGACCGT GAG
Q VTLKE S GPGILQP SQTLSLTCSFSGFSLSTS GMG

CAGT GGT GGAGGT GGAT CAGGTGGAGGTGGATCTGG
V GWIRQP S GKGLE WLAHI WWDD DKRYNP ALKSR

TGGAGGTGGATCTGACATCGTGCTGACCCAGAGCCCAGCT
LTI SKDP S SN Q VFLKI AS VDT ADI AT YY C

AGCTTGGCAGTGAGCCTGGGACAGAGGGCTACCATCAGCT
VRIGGS S GYMD YWGQGT S VT V S S GGGGS GG

GCAGAGCTTCAGAGAGCGTGGACAGCTACGGAAACAGCTT
GGS GGGGSNI VMT QSPKSMSMS VGERVTLT CK AS

CATGCACTGGTACCAGCAGAAGCCAGGACAGCC ACCT A
ENVVT YV S W YQQKPEQSPKLLIYGASNRYTGVPDRF

AGCT GCTGATCT ACCGGGCT AGC AACCT GAAGTCC
TGSGSATDFTLTISSVQAEDLADYHCGQGY S YP YTF

GGGTKLEIKR. GGAATCCCTGCTCGGTTTAGCGGAAGCGGTAGCGGCACCG
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-continued
ACTTCACCCTGACAAT CAACCCAGTGGAGGCCGACGATGT

GGC AACCT ACTGCTGT C AGC AGAGC AACGAGGA
CCC AT GGACCTTCGGCGGT GGAACC AAACT GGAGA

T CAAGAGA;
and

(SEQ ID NO: 52)
CAGGTGACCCTGAAGGAGTCCGGCCCCGGCATCCTGCAGE

CCAGCCAGACCCTGAGCCTEACCTGCTCCTTCAGCGECTT
CTCCCTATCCACCTCCGGCATGGACGTCEGCTGGATCAGA
CAGCCCAGCGECAAGEGCCTGERAGTGECTGGCCCACATCT
GGTGGGACGATGACAAGAGATACAACCCCACTCTGAAGAG
CCGGCTGACAATCAGCAAGEACCCTAGCAGTAACCAGETE
TTCCTGAAGATCGCTTCCGTGGACACAGCAGACATCACAA
CATACTATTGCGTGCGGATCGGCAGAAGCAGTGGATACAT
GGACTACTGGGGACAGEGAACCAGCGTGACCGTGAGCAGT
GGTGGAGCTGGATCAGETGGAGGTACATCTGGTGGAGETE
GATCTAACATCGTGATGACCCAGTCCCCTAAGAGCATEAG
CATGAGCGTGAGCGAGAGAGTGACCCTGACCTGCARAGCC
TCCGAGAACGTGGTGACC TACGTGAGC TGGTACCAGCAGA
AGCCTGAGCAGAGCCCTARGCTACTGATC TACGGCECTTC
CAACAGATACACCGCAGTGCCTGACAGATTCACCGGCAGE
GGAAGCGCAACCEACTTCACCTTGACCATCAGCAGCGTGC
AGGCTGAGEACCTGGCCEACTACCACTGCGGCCAGGGCTA
CAGCTACCCTTACACCTTCEGTGCAGGCACCAAGCTGGAG
ATCAAGCGE.

[0072] Additionally or alternatively, in some embodi-

ments, the uPAR binding fragment (e.g., scFv) is encoded by

a nucleic acid sequence that has at least 80%, 85%, 90%,

95%, 96%, 97%, 98%, or 99% sequence identity to any one

of SEQ ID NOs: 36-38. In some embodiments, the uPAR

binding fragment (e.g., scFv) is encoded by a nucleic acid

that is about 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,

88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% identical to SEQ ID NOs: 50-52.

[0073] In some embodiments, the chimeric antigen recep-
tor comprises a uUPAR binding fragment (e.g., a uPA frag-
ment) comprising the amino acid sequence:

(SEQ ID NO: 53)
MRALL ARLLLC VLVV SD SKGSNELHQ VP SN CDC

LN GGT C V SNKYFSNIHW CN CPKKFGGQHCEIDKS
KTCYEGNGHFYRGKASTDTMGRPCLPWNSATVLQQTYHAH
RSDA LQLGLGKHNY CRNPDNRRRP W C YV Q V GL

KPL V QECMVHDCADGKKP ;
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-continued
or

(SEQ ID NO: 54)
MRALL ARLLLC VLVV SD SKGSNELHQ VP SN CDC

LN GGT C V SNKYFSNIHW CN CPKKFGGQHCEIDKS
KTCYEGNGHFYRGKASTDTMGRPCLPWNSATVLQQTYHAH
RSDA LQLGLGKHNY CRNPDNRRRP W.

[0074] Additionally or alternatively, in some embodi-
ments, the uPAR binding fragment (e.g., uPa fragment)
comprises an amino acid sequence that has at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, or 99% sequence identity
to SEQ ID NO: 53 or SEQ ID NO: 54. In some embodi-
ments, the uPAR binding fragment (e.g., uPa fragment)
comprises an amino acid sequence that is about 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to
SEQ ID NO: 53 or SEQ ID NO: 54.

[0075] Additionally or alternatively, in some embodi-
ments, the uPAR binding fragment (e.g., a uPAR fragment)
is encoded by a nucleic acid sequence:

(SEQ ID NO: 55)
ATGAGAGCCCTGCTGGCGCGCCTGCTTCTCTGCGTCCTGG

TCGTGAGCGACTCCA AAGGC AGC AAT GAACTTC AT
C AAGTTCC ATCGAACTGT GACTGTCTAAATGGAGGAA
CATGTGTGTCCAACAAGTACTTCTCCAACATTCACTGGTG
CAACTGCCCAAA GAAATTCGGAGGGC AGC ACTGT GA
AAT AG AT AAGTCAAAAACCTGCT ATGAGGGGAATGG
TCACTTTTACCGAGGAAAGGCCAGCACTGACACCATGGGC
CGGCCCTGCCTGCCCTGGAACTCTGCCACTGTCCTTCAGC
AAACGTACCATGCCCACAGATCT GAT GCTCTTC AGCT
GGGCCTGGGGAAAC AT AATT ACTGC AGGAACCC AG
AC AAC CGGAGGCGACCCTGGTGCTAT GT GC AGGT

GGGCCT AAAGCCGCTTGTCC AAGAG T GC AT GGT

GC ATGACTGCGC AGAT GGAAAAAAGCCC;
or

(SEQ ID NO: 56)
ATGAGAGCCCTGCTGGCGCGCCTGCTTCTCTGCGTCCTGG

TCGTGAGCGACTCCA AAGGC AGC AAT GAACTTC AT
C AAGTTCC ATCGAACTGT GACTGTCTAAATGGAGGAA
CATGTGTGTCCAACAAGTACTTCTCCAACATTCACTGGTG
CAACTGCCCAAA GAAATTCGGAGGGC AGC ACTGT GA
AAT AGAT AAGTCAAAAACCTGCT AT GAGGGGAATGG
TCACTTTTACCGAGGAAAGGCCAGCACTGACACCATGGGC
CGGCCCTGCCTGCCCTGGAACTCTGCCACTGTCCTTCAGC
AAACGTACCATGCCCACAGATCT GAT GCTCTTC AGCT
GGGCCTGGGGAAAC AT AATT ACTGC AGGAACCC A

GAC AAC CGGAGGCGACCCTGG
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[0076] Additionally or alternatively, in some embodi-
ments, the uPAR binding fragment is encoded by a nucleic
acid sequence that has at least 80%, 85%, 90%, 95%, 96%,
97%, 98%, or 99% sequence identity to any one of SEQ ID
NOs: 55 or 56. In some embodiments, the uPAR binding
fragment is encoded by a nucleic acid that is about 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
identical to SEQ ID NOs: 55 or 56.

[0077] In an aspect, the uPAR binding fragment is an
antibody fragment. As used herein, the term “single-chain
variable fragment” ~ or “scFv” is a fusion protein of the
variable regions of the heavy (VH) and light chains (VL) of
an immunoglobulin (e.g., mouse or human) covalently
linked to form a VH:VL heterodimer. The heavy (VH) and
light chains (VL) are either joined directly or joined by a
peptide-encoded linker (e.g., about 10, 15, 20, 25 amino
acids), which connects the N-terminus of the VH with the
C-terminus of the VL, or the C-terminus of the VH with the
N-terminus of the VL. The linker is may be rich in glycine
for flexibility, as well as serine or threonine for solubility.
The linker can link the heavy chain variable region and the
light chain variable region of the extracellular antigen bind-
ing domain. In certain embodiments, the linker comprises
amino acids having the sequence GGGGS GGGGS GGGGS
(SEQ ID NO: 57).

[0078] A specific uPAR binding fragment includes a heavy
chain variable fragment and a light chain variable fragment,
optionally connected by a linker (SEQ IDs 40-41).

Car Domains

[0079] Typically, the antigen-specific extracellular domain
(uPAR binding fragment) is linked to the intracellular
domain of the CAR by a transmembrane domain, e.g.,
derived from a CD4, CD8a, CD28, IgG and/or or CD3zeta
transmembrane domain. The transmembrane domain tra-
verses the cell membrane, anchors the CAR to the T cell
surface, and connects the extracellular domain to the intra-
cellular signaling domain, thus impacting expression of the
CAR on the T cell surface. The uPAR binding fragment is
linked to the intracellular domain by a hinge domain such as
a CD28 or CD8a hinge domain. The hinge domain provides
flexibility to the uPAR binding fragment and improves
efficacy. CARs may also further comprise one or more
costimulatory domain and/or one or more spacer. A costimu-
latory domain is derived from the intracellular signaling
domains of costimulatory proteins that enhance cytokine
production, proliferation, cytotoxicity, and/or persistence in
vivo. A spacer or hinge connects (i) the antigen-specific
extracellular domain to the transmembrane domain, (ii) the
transmembrane domain to a costimulatory domain, (Hi) a
costimulatory domain to the intracellular domain, and/or (iv)
the transmembrane domain to the intracellular domain. For
example, inclusion of a spacer domain (e.g., IgG1, 1gG2,
1gG4, CD28, CD8) between the antigen-specific extracellu-
lar domain and the transmembrane domain may affect
flexibility of the antigen-binding domain and thereby CAR
function. Transmembrane domains, costimulatory domains,
and spacers are known in the art. Exemplary costimulatory
domains include 0X40, 41BB, ICOS, CD27, CD40, CD40L
or a TLR.

Secreted Factors

[0080] The first and second secreted factors are a coding
sequence for a neurotrophic factor or cytokine. Secreted
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factors can include neuroprotective, pro-regenerative
secreted factors such as APOE2, sAPPa; pro-memory
secreted factors such as 1L.-4, 1L.-10; growth factors like
BDNF, NGF; factors that attract pro-regenerative immune
cells such as IL.-1, IL-6, TNF-alpha, IFN-gamma; and the
like. Exemplary secreted factors include a pro-regenerative
secreted factor, a pro-memory secreted factor, growth factor,
or a factor that attracts pro-regenerative immune cells
SELECTION MARKERS

[0081] In an aspect, the synthetic DNA sequence com-
prises a coding sequence for a selection marker which can be
selectable cell surface receptors such as truncated NGFR
(INGFR) or a fluorescent protein such as mCherry, mKate,
GFP, BFP, RFP, CFP, YFP, mCyan, mOrange, tdTomato,
mBanana, mPlum, mRaspberry, mStrawberry, and mTanger-
ine.

Polya Terminator

[0082] The polyadenylation (polyA) terminator is a
sequence-based element that defines the end of a transcrip-
tional unit within the synthetic DNA sequence and initiate
the process of releasing the newly synthesized RNA from
the transcription machinery. Exemplary polyA terminators
are rabbit beta-globin polyA and a bovine growth hormone
polyA.

[0083] FIG. 1A is a schematic of an anti-huPAR-CAR-
2A-mCh targeting strategy. FIG. 3 is a schematic of an
anti-muPAR-CAR-2A-NGFR targeting strategy. muPAR is
the scFV VH and VL of mouse anti-uPAR binding fragment
with a CD8 linker. The CD28 hinge and transmembrane
domain were used. The zeta chain is a CD3 zeta chain.
NGFR is a truncated nerve growth factor affinity receptor.
mCh is the mCherry fluorescent protein.

[0084] Exemplary sequences of the present disclosure
include the following:

[0085] SEQ ID NO: 1-—DNA: muPAR h28z tNGFR
[0086] SEQ ID NO: 2—protein: muPAR.h28z tINGFR
[0087] SEQ ID NO: 3—DNA: huPAR h28z tNGFR
[0088] SEQ ID NO: 4—protein: huPAR.h28z tNGFR
[0089] SEQ ID NO: 5 DNA: huPAR h28z mCherry
[0090] SEQ ID NO: 6 protein: huPAR.h28z mCherry
[0091] SEQ ID NO: 7 DNA: muPAR.m28z tNGFR
[0092] SEQ ID NO: 8 protein: muPAR.m28z tINGFR
[0093] SEQ ID NO: 9 DNA: muPAR h28z mCherry
[0094] SEQ ID NO: 10 protein: muPAR.h28z mCherry
[0095] SEQ ID NO: 11 DNA: muPAR.m28z mCherry
[0096] SEQ ID NO: 12 protein: muPAR.m28z mCherry
[0097] SEQ ID NO: 13 DNA: muPAR.m28z APOE2
[0098] SEQ ID NO: 14 protein: muPAR.m28z APOE2
[0099] SEQ ID NO: 15 DNA: huPAR.h28z APOE2
[0100] SEQ ID NO: 16 protein: huPAR .h28z APOE2
[0101] SEQ ID NO: 17 DNA: miniXon huPAR.h28z
mCherry
[0102] SEQ ID NO: 18 protein: miniXon huPAR h28z
mCherry
[0103] SEQ ID NO: 19 DNA: miniXon muPAR.m28z
mCherry
[0104] SEQ ID NO: 20 protein: miniXon muPAR.m28z
mCherry
[0105] SEQ ID NO. 21 DNA: miniXon muPAR.m28z
APOE2
[0106] SEQ ID NO. 22 protein: miniXon muPAR.m28z
APOE2
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[0107] SEQ ID NO: 23 DNA: miniXon huPAR h28z
APOE2
[0108] SEQ ID NO: 24 protein: miniXon huPAR h28z
APOE2
[0109] SEQ ID NO: 25 DNA: muPAR .h28z APOE2
[0110] SEQ ID NO: 26 protein: muPAR.h28z APOE2
Plasmids
[0111] Also included herein is a plasmid comprising the

virus-free double-stranded HDR template described herein.
Exemplary plasmids are non-viral expression vectors such
as pUC57 and pUCS57-Mini.

Genomic Integration of the Car Expressing the Upar
Binding Fragment Polynucleotide

[0112] In a gene editing method, guide RNAs direct Cas9
nuclease to create a double stranded DNA break at the target
locus. DNA repair involving the DNA template containing
the synthetic CAR sequence then allows the integration of
the CAR described herein into T cells to provide genome-
edited T-cells.

[0113] In an aspect, an ex vivo, virus-free method of
site-specifically inserting a transgene containing a chimeric
antigen receptor (CAR) gene into a T cell expressed gene to
generate CAR T cells comprises

[0114] preparing the virus-free homology-directed
repair (HDR) template described above,

[0115] introducing into a population of unmodified T
cells a Cas9 ribonucleoprotein (RNP) and the HDR
template to provide the CAR T cells,

[0116] wherein the Cas9 RNP comprises a Cas9
protein and a guide RNA that directs double stranded
DNA cleavage of a cleavage site in the T cell
expressed gene, and

[0117] wherein the transgene is specifically inte-
grated into the cleavage site of the T cell expressed
gene locus created by the Cas9 RNP in the cells, and

[0118] culturing the CAR T cells in xeno-free medium
to provide a cultured population of CAR T cells having
the transgene specifically integrated in the T cell
expressed gene,

[0119] wherein, in the cultured population of CAR T
cells, an endogenous promoter of the T cell expressed
gene drives expression of the transgene, or wherein the
transgene includes a promoter that drives expression of
the transgene, and

[0120] wherein the CAR gene encodes a fusion protein
comprising the translated anti-uPAR binding motif,

hinge, transmembrane domain, and intracellular
domain.
[0121] As used herein, “introducing” means refers to the

translocation of the Cas9 ribonucleoprotein and a DNA
template from outside a cell to inside the cell, such as inside
the nucleus of the cell. Introducing can include transfection,
electroporation, contact with nanowires or nanotubes, recep-
tor mediated internalization, translocation via cell penetrat-
ing peptides, liposome mediated translocation, transduction
with putative non-integrating viruses (e.g., adeno-associated
virus, AAV), viral-like particles (VLPs), and the like.

[0122] Unmodified T cells include autologous T cells that
are collected from a patient, such as a cancer patient, by
peripheral blood draw or leukapheresis. Unmodified T cells
can also include T cells from allogeneic healthy donors or
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induced pluripotent stem cells which can be used to produce
universal T cells for administration to a patient. T cells are
generally modified ex vivo, that is outside of the patient, and
then the modified T cells such as CAR T cells are returned
to the patient, such as by intravenous infusion, subcutane-
ous, intratumoral, intraperitoneal or intravenous or intrac-
erebroventricular infusion or intracerebral injection.

[0123] Genome editing of the T cells as described herein
uses a CRISPR system, or Cas9 ribonucleoprotein. CRISPR
refers to the Clustered Regularly Interspaced Short Palin-
dromic Repeats type 1I system used by bacteria and archaea
for adaptive defense. This system enables bacteria and
archaea to detect and silence foreign nucleic acids, e.g., from
viruses or plasmids, in a sequence-specific manner. In type
II systems, guide RNA interacts with Cas9 and directs the
nuclease activity of Cas9 to target DNA sequences comple-
mentary to those present in the guide RNA. Guide RNA base
pairs with complementary sequences in target DNA. Cas9
nuclease activity then generates a double-stranded break in
the target DNA.

[0124] CRISPR/Cas9 is a ribonucleoprotein (RNP) com-
plex. CRISPR RNA (crRNA) includes a 20 base protospacer
element that is complementary to a genomic DNA sequence
as well as additional elements that are complementary to the
transactivating RNA (tracrRNA). The tracrRNA hybridizes
to the crRNA and binds to the Cas9 protein, to provide an
active RNP complex. Thus, in nature, the CRISPR/Cas9
complex contains two RNA species.

[0125] Guide RNA, or gRNA, can be in the form of a
crRNA/tracrRNA two guide system, or an sgRNA single
guide RNA. The guide RNA is capable of directing Cas9-
mediated cleavage of target DNA. A guide RNA thus
contains the sequences necessary for Cas9 binding and
nuclease activity and a target sequence complementary to a
target DNA of interest (protospacer sequence).

[0126] As used herein, a guide RNA protospacer sequence
refers to the nucleotide sequence of a guide RNA that binds
to a target genomic DNA sequence and directs Cas9 nucle-
ase activity to a target DNA locus in the genome of the T cell
such the TRAC gene, a T cell receptor beta subunit constant
gene (TRBC), AAVSI (i.e., PPPIR12C), TET2, FAS, BID,
CTLA4, PDCD1, CBLB, PTPN6, CIITA and B2M genes. In
some embodiments, the guide RNA protospacer sequence is
complementary to the target DNA sequence. “Complemen-
tary” or “complementarity” refers to specific base pairing
between nucleotides or nucleic acids. Base pairing between
a guide RNA and a target region in exon 1 of the TRAC gene
can be via a DNA targeting sequence that is perfectly
complementary or substantially complementary to the guide
RNA. As described herein, the protospacer sequence of a
single guide RN A may be customized, allowing the targeting
of Cas9 activity to a target DNA of interest.

[0127] Any desired target DNA sequence of interest may
be targeted by a guide RNA target sequence. Any length of
target sequence that permits CRISPR-Cas9 specific nuclease
activity may be used in a guide RNA. In some embodiments,
a guide RNA contains a 20 nucleotide protospacer sequence.
[0128] In addition to the protospacer sequence, the tar-
geted sequence includes a protospacer adjacent motif (PAM)
adjacent to the protospacer region which is a sequence
recognized by the CRISPR RNP as a cutting site. Without
wishing to be bound to theory, it is thought that the only
requirement for a target DNA sequence is the presence of a
protospacer-adjacent motif (PAM) adjacent to the sequence
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complementary to the guide RNA target sequence. Different
Cas9 complexes are known to have different PAM motifs.
For example, Cas9 from Streptococcus pyogenes has a NGG
trinucleotide PAM motif; the PAM motif of N. meningitidis
Cas9 is NNNNGATT; the PAM motif of S. thermophilus
Cas9 is NNAGAAW; and the PAM motif of 7. denticola
Cas9 is NAAAAC.

[0129] A “Cas9” polypeptide is a polypeptide that func-
tions as a nuclease when complexed to a guide RNA, e.g.,
an sgRNA or modified sgRNA. That is, Cas9 is an RNA-
mediated nuclease. The Cas9 (CRISPR-associated 9, also
known as Csnl) family of polypeptides, for example, when
bound to a crRNA:tracrRNA guide or single guide RNA, are
able to cleave target DNA at a sequence complementary to
the sgRNA target sequence and adjacent to a PAM motif as
described above. Cas9 polypeptides are characteristic of
type II CRISPR-Cas systems. The broad term “Cas9” Cas9
polypeptides include natural sequences as well as engi-
neered Cas9 functioning polypeptides. The term “Cas9
polypeptide” also includes the analogous Clustered Regu-
larly Interspaced Short Palindromic Repeats from Prevotella
and Francisella 1 or CRISPR/Cpf1 which is a DNA-editing
technology analogous to the CRISPR/Cas9 system. Cpfl is
an RNA-guided endonuclease of a class II CRISPR/Cas
system. This acquired immune mechanism is found in
Prevotella and Francisella bacteria. Additional Class I Cas
proteins include Cas3, Cas8a, Cas5, Cas8b, Cas8c, Cas 10d,
Casel, Cse 2, Csy 1, Csy 2, Csy 3, GSU0054, Cas 10, Csm
2, Cmr 5, Casl10, Csx11, Csx10, and Csf 1. Additional Class
2 Cas9 polypeptides include Csn 2, Cas4, C2¢l, C2¢3 and
Casl3a.

[0130] Exemplary Cas9 polypeptides include Cas9 poly-
peptide derived from Streptococcus pyogenes, e.g., a poly-
peptide having the sequence of the Swiss-Prot accession
Q997ZW2 (SEQ ID NO: 58); Cas9 polypeptide derived from
Streptococcus thermophilus, e.g., a polypeptide having the
sequence of the Swiss-Prot accession G3ECR1 (SEQ ID
NO: 59); a Cas9 polypeptide derived from a bacterial
species within the genus Streprococcus; a Cas9 polypeptide
derived from a bacterial species in the genus Neisseria
meningitidis  (e.g., GenBank accession number
YP_003082577; WP_015815286.1 (SEQ ID NO: 60)); a
Cas9 polypeptide derived from a bacterial species within the
genus Treponema denticola (e.g., GenBank accession num-
ber EMB41078 (SEQ ID NO: 61)); and a polypeptide with
Cas9 activity derived from a bacterial or archaeal species.
Methods of identifying a Cas9 protein are known in the art.
For example, a putative Cas9 protein may be complexed
with crRNA and tracrRNA or sgRNA and incubated with
DNA bearing a target DNA sequence and a PAM motif.

[0131] The term “Cas9” or “Cas9 nuclease” refers to an
RNA-guided nuclease comprising a Cas9 protein, or a
fragment thereof (e.g., a protein comprising an active,
inactive, or partially active DNA cleavage domain of Cas9,
and/or the gRNA binding domain of Cas9). In some embodi-
ments, a Cas9 nuclease has an inactive (e.g., an inactivated)
DNA cleavage domain, that is, the Cas9 is a nickase. Other
embodiments of Cas9, both DNA cleavage domains are
inactivated. This is referred to as catalytically-inactive Cas9,
dead Cas9, or dCas9.

[0132] Functional Cas9 mutants are described, for
example, in US20170081650 and US20170152508, incor-
porated herein by reference for its disclosure of Cas9
mutants.
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[0133] As used herein, the term editing refers to a change
in the sequence of the genome at a targeted genomic
location. Editing can include inducing either a double
stranded break or a pair of single stranded breaks in the
genome, such as in a T cell expressed gene. Editing can also
include inserting a synthetic DNA sequence into the genome
of the T cell at the site of the break(s).

[0134] As used herein, a Cas9 RNP that targets a T cell
expressed gene comprises a Cas9 protein and a guide RNA
that directs double stranded DNA cleavage of the T cell
expressed gene. The guide RNA thus includes a crRNA
comprising a single-stranded protospacer sequence and a
first complementary strand of a binding region for the Cas9
polypeptide, and a tractrRNA comprising a second comple-
mentary strand of the binding region for the Cas9 polypep-
tide, wherein the crRNA and the tracrRNA hybridize
through the first and second complementary strands of the
binding region for the Cas9 polypeptide. The single-
stranded protospacer region of the guide RNA hybridizes to
a sequence in the T cell expressed gene, directing cleavage
of the T-cell expressed gene to a specific locus of the T cell
expressed gene.

[0135] Exemplary T cell expressed genes which can be
cleaved by the methods described herein include the AAVS1
(i.e., PPPIR12C), TET2, FAS, BID, CTLA4, PDCDI,
CBLB, PTPNG6, CIITA, B2M, TRAC and TRBC genes,
specifically TRAC. The T cell expressed gene-targeted by
Cas9 ribonucleoprotein may result in a reduction or elimi-
nation of expression of functional TRAC gene product (e.g.,
knockout of expression of functional TRAC gene product).
[0136] In an aspect, the T cell expressed gene is TRAC
and wherein the guide RNA targets the 5' end of the first
exon of TRAC. An exemplary guide RNA useful to target
the first encoding exon of TRAC comprises SEQ 1D NO: 62;
CAGGGTTCTGGATATCTGT or SEQ ID NO: 63;
GGGAGTCAAAGTCGGTGAAC

[0137] In addition to the Cas9 RNP, the virus-free double-
stranded HDR template comprising the synthetic DNA
sequence is introduced into the T cells.

[0138] The genome-edited T cells are then cultured in in
xeno-free medium to provide a cultured population of T cells
having the synthetic DNA sequence specifically integrated
in the T-cell expressed gene locus. The term “xeno” comes
from the Greek “xemos” meaning strange. Xeno-free (or
xenogeneic-free) therefore means free from “strange” com-
ponents, or components from a “strange” species (strange
being relative to the native species you’re working with). In
terms of cell culture, this would mean human cell lines can
be cultured using human-derived components (like human
serum), and it is considered xeno-free, since there is no
difference between species.

[0139] As used herein culturing the genome-edited T cells
in xeno-free medium can include recovery from integration
of the synthetic DNA sequence and/or expansion of the
edited T cell population.

[0140] In an aspect, the CAR T cells produced by the
methods described herein have activity against a neurode-
generative disease, stroke, craniocerebral trauma and/or
accident, or an elderly patient in need of treatment for aging,
for example. Thus, the methods further comprise adminis-
tering the cultured population of CAR T cells to a patient in
need of treatment for a neurodegenerative disease, stroke,
craniocerebral trauma and/or accident, or an elderly patient
in need of treatment for aging. Exemplary neurodegenera-
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tive diseases include Alzheimer’s disease, dementia, Parkin-
son’s disease, Lewy body disease, ataxia, Huntington’s
disease, amyotrophic lateral sclerosis, Down syndrome, and
spinal muscular atrophy.

[0141] In an aspect, administering the CAR T cells is by
intravenous or intracerebroventricular infusion of intracere-
bral injection.

[0142] The invention is further illustrated by the following
non-limiting examples.

EXAMPLES

Methods

[0143] Cell lines: Primary Human Dermal Fibroblasts
adult (HDFa) were purchased from ATCC and maintained in
Dulbecco’s Modified Eagle Medium high glucose (Gibco)
supplemented with 10% Fetal Bovine Serum (Gibco) and
1% penicillin-streptomycin. For drug-induced senescence
experiments, trametinib (S2673) and palbociclib (S1116)
were purchased from Selleck Chemicals and dissolved in
DMSO to yield 10 mM stock solutions, which were stored
at —80° C. Cells were treated with MEK inhibitor (25 nM)
and CDKA4/6 inhibitor (500 nM). The cells were induced for
48 hours, the growth medium was then changed every two
days. Cortical Glutamatergic GFP+ Neurons were purchased
from BrainXell. These cells were maintained in 50% Dul-
becco’s Modified Eagle Medium Nutrient Fixture F-12
(Gibco) and 50% Neurobasal Medium (Gibco) supple-
mented with 2% B27 Supplement (Thermofischer), 1% N2
Supplement (Thermofischer), 0.5 mM Glutamax™ (Gibco),
BDNF 10 ng/mL (Peprotech), 10 ng/mI. GDNF (Peprotech),
1 ng/mL. TGF-p1 (Peprotech), Geltrex® 15 pg/ml (Ther-
mofischer), Neuron Seeding Supplement Day 1 1x
(BrainXell), Supplement K 1x (BrainXell). For drug-in-
duced senescence experiments 300 uM Hydrogen Peroxide
(Sigma Aldrich) was added to the neuron cultures for 2 hours
to induce oxidative stress. After incubation, media was taken
off of the cells and replaced with normal glutamatergic
neuron culture. Cell lines were maintained in culture at 37°
C. in 5% CO2 and tested negative for mycoplasma.

[0144] Isolation of primary T cells from healthy donors:
This study was approved by the Institutional Review Board
of the University of Wisconsin-Madison (#2018-0103), and
informed consent was obtained from all donors. Peripheral
blood was drawn from healthy donors into sterile syringes
containing heparin and transferred to sterile 50 mL conical
tubes. Primary human T cells were isolated using Roset-
teSep™ Human T Cell Enrichment Cocktail (STEMCELL
Technologies). T cells were counted using a Countess™ 11
FL Automated Cell Counter (Thermo Fisher Scientific) with
0.4% Trypan Blue viability stain (Thermo Fisher Scientific)
at a 1:1 dilution. T cells were cultured at a final density of
1 million cells/mL in ImmunoCult™—XF T cell Expansion
Medium (STEMCELL) supplemented with 200 U/mL IL-2
(Peprotech) and stimulated with ImmunoCult™ Human
CD3/CD28/CD2 T cell Activator (STEMCELL) immedi-
ately after isolation, per the manufacturer’s instructions.
[0145] T cell culture: T cells were cultured in ImmunoC-
ult™—XF T cell Expansion Medium at a density of 1
million cells/mL and stimulated with ImmunoCult™ Human
CD3/CD28/CD2 T cell Activator (STEMCELL) for 48
hours prior to electroporation. After 24 hours post-electropo-
ration, VFC T cells were transferred without centrifugation
to 1 mL of fresh culture medium with 500 U/mL IL-2. T cells
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were passaged, counted, and adjusted to 1 million/mL in
fresh medium+IL-2 on days 5, 7, 9, 11, and 14 after
isolation.

[0146] Double-stranded DNA HDR template production:
Plasmids were generated by Genscript by inserting CAR
constructs into a pUCS57 vector. VFC-huPAR.287z-2A-
mCherry (also termed VFC-huPAR-mCh) and VFC-
mCherry (also termed VFC-mCh) plasmids were trans-
formed in 5-alpha competent E. coli (NEB) and purified
using the PureYield™ MiniPrep system (Promega). PCR
amplicons were generated from plasmid templates using
Q5® Hot Start Polymerase (NEB) and pooled into 600 pl
reactions for Solid Phase Reversible Immobilization (SPRI)
cleanup (6x) using AMPure XP beads according to the
manufacturer’s instructions (Beckman Coulter). Each of the
600 pl starting products was eluted into 30 pul of water. Bead
incubation and separation times were increased to 5 minutes,
and elution time was increased to 15 minutes at 37° C. to
improve overall yield. PCR products from round 1 cleanup
were pooled and subjected to an ethanol precipitation to
increase total concentration. Template concentration and
purity was quantified using a IMPLEN NanoPhotemeter®
N50. Concentrated template products were diluted in Ultra-
Pure H20 at a concentration of 2.5 pg/ul according to
Nanodrop™ measurements.

[0147] SpCas9 RNP preparation: RNPs were produced by
complexing a two-component gRNA to SpCas9. In brief,
tracrRNA and crRNA were ordered from IDT, suspended in
nuclease-free duplex buffer at 100 uM, and stored in single-
use aliquots at —80° C. tracrRNA and crRNA were thawed,
and 4.15 ul of each component was mixed 1:1 by volume
and annealed by incubation at 37° C. for 30 minutes to form
a 50 uM gRNA solution in individual aliquots for each
electroporation replicate. Recombinant sNLS-SpCas9-sNLS
Cas9 (Aldevron, 10 mg/ml, total 3.33 pl) was added to the
complexed gRNA at a 1.2:1 molar ratio and incubated for 15
minutes at 37° C. to form an RNP. Individual aliquots of
RNPs were incubated for at least 30 seconds at room
temperature with HDR templates for each sample prior to
electroporation.

[0148] T cell nucleofection: Following guidance from the
protocols in the art, RNPs and HDR templates were elec-
troporated 2 days after T cell isolation and stimulation.
During ctrRNA and tractrRNA incubation, T cells were
centrifuged for 3 minutes at 200 g and counted using a
Countess™ II FL. Automated Cell Counter with 0.4% Try-
pan Blue viability stain (Thermo Fisher). 4.13 million T cells
were aliquoted and centrifuged for 10 min at 90 g. During
cell spin, 8.33 ul of HDR template (total 16.66 pg) per
condition were aliquoted to PCR tubes, followed by RNPs
(11.66 pl per well) and were incubated for at least 5 minutes.
After cell centrifugation, supernatants were removed by
vacuum, and cells were resuspended in 80 pl P3 buffer
(Lonza), then transferred to PCR tubes containing RNPs and
HDR templates, bringing the total volume per sample to 100
pl. Each sample was transferred directly to a 100 ul
Nucleocuvette™ Vessel. T cells were electroporated with a
Lonza 4D Nucleofector™ with X Unit using pulse code
EH115. Immediately after nucleofection, 100 pl of pre-
warmed recovery medium with 500 U/mL IL-2 and 25
w/mL ImmunoCult™ CD3/CD28/CD2 activator was added
to each cuvette. Cuvettes were rested at 37° C. in the cell
culture incubator for 15 minutes. After 15 minutes, cells
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were moved to 200 pl total volume of recovery media and
equally distributed to 4 wells round bottom 96 well plate.
[0149] Flow cytometry Analysis: T cells were stained and
analyzed on day 7 of manufacture for mCherry and TCR
expression. Ghost Dye™ Red780 was used as a live dead
stain to access cell viability. TCR a/b antibody clone P26
was used to detect TCR knockout in BD Brilliant Stain
Buffer (BD Biosciences). All stained samples were run on an
Attune™ NxT Flow cytometer (Thermo Fisher Scientific). T
cells were stained and analyzed on day 7 of manufacture for
mCherry and TCR expression, and day 10 of manufacture
for the full Aurora immunophenotyping panel, using fresh
cells. Downstream analyses of all spectral cytometry data
were performed in FCS Express 7 Software.

[0150] In-out PCR: Following guidance from the art,
genomic DNA was extracted from 100,000 cells per condi-
tion using DNA QuickExtract™ (Lucigen), and incubated at
65° C. for 15 min, 68° C. for 15 min, and 98° C. for 10 min.
Genomic integration of the CAR was confirmed by in-out
PCR using a forward primer upstream of the TRAC left
homology arm, and a reverse primer binding within the CAR
sequence. (ATCTTGTGCGCATGTGAGGGGC (SEQ ID
NO: 64) and GCAAGCCAGGACTCCACCAACC (SEQID
NO: 65). PCR was performed according to the manufactur-
er’s instructions using Q5™ Hot Start Polymerase (NEB)
using the following program: 98° C. (30 s), 35 cycles of 98°
C. (105s), 67° C. (205), 72° C. (2 min), and a final extension
at 72° C. (2 min).

[0151] In Vitro Cytotoxicity Assays: For FIG. 2: 10,000
HDFa fibroblasts at varying passage numbers cells were
seeded in triplicate per condition in a CytoView-Z 96 Well
plate (Axion Biosytems) and maintained in the Maestro Z
(Axion Biosystems) stored at 37° C., 5% CO2. Cell viability
and impedance was tracked continuously for 24 hours and
then treated with CDK4/6 and MEK media additives for 48
hours. VFC T cells were added to each well with varying
effector: target ratios based to reach 100%, 50%, 25% CAR
positivity. Cytotoxicity was measured every hour for 48 hrs
and data output was imported and analyzed with AxIS
software.

[0152] SA-f-Gal Staining: SA-f-gal staining was per-
formed using CHEMICON® Cellular Senescence Assay Kit
(cat. KAAOO2 Millipore Sigma) at a pH 6.0 for human cells.
Adherent cells plated in a 12 well plate and fixed with 500
ul Fixing solution (Millipore Sigma) and incubated at room
temperature for 10 minutes, washed twice with 1xPBS and
stained with freshly prepared 1xSA-f-gal Detection Solu-
tion (Millipore Sigma) at 37° C., without CO2 and protected
from the light and left overnight. The SA-f-gal Detection
Solution was removed and the cells were washed with twice
with 1xPBS. Blue stained cells were imaged on a Leica light
microscope and three high power fields per well were
counted and averaged to quantify the percentage of SA-f-
gal+ cells per population.

Example 1: Vfc-Hupar-Mcherry T Cells Eliminate
Senescent Cell Populations in In Vitro Coculture
Assay

[0153] To avoid the use of viral vectors in our manufac-
turing process we began by cloning a second generation
huPAR CAR sequence with an appended mCherry fluores-
cent protein with homology arms at the desired cut site for
the start of the first encoding exon, exon 6, of the TRAC
locus (FIG. 2A). We next generated double-stranded DNA
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(dsDNA) HDR templates via PCR amplification and per-
formed a two-step purification process first with a Solid
Phase Reversible Immobilization (SPRI) with AMPureXP
beads followed by an ethanol precipitation to purify and
concentrate the templates.

[0154] Primary human T cells from healthy donors were
electroporated with the purified HDR templates and Spy-
Cas9 ribonucleoproteins (RNPs) targeting the human TRAC
locus. Cells were recovered for 24 hours at a 1 million/mL
density in round-bottom 96-well plates and were expanded
in Immunocult™ xeno-free human T cell expansion
medium. The cell viability and proliferation of VFC-huPAR-
mCh was monitored over 9 days throughout the manufac-
turing process. Cells were then assayed on day 7 post-
isolation to confirm the integration of the VFC-huPAR-mCh
CAR T cell products as well as a virus-free CRISPR
mCherry only control (VFC-mCh), in place of the huPAR-
mCherry CAR sequence. We achieved consistently high
genome editing with the dsDNA templates across 2 donors
and demonstrated up to 70% knock-in efficiency, with an
average of 20% uPAR+ and >90% total TCR-cells, as
measured by flow cytometry (FIG. 2B).

[0155] To evaluate the efficiency of the uPAR-mCh CAR
T cells in eliminating uPAR+ cells we measured the in vitro
potency against senescent induced fibroblasts. Human der-
mal fibroblasts (HDFa) were plated at 30% confluency and
allowed to adhere for 24 hrs, after incubation cells were
induced with CDK4/6 and MEK inhibitors. The cells were
then stained with SA-p-galactosidase to access for the
presence of the senescence associated secretory phenotype
(SASP). We performed an impedance assay measuring loss
of resistance from induced and non-induced fibroblast popu-
lations over a 48 hour period. We observed potent killing 5:1
effector:target ratios. These results demonstrate potent target
cell killing of uPAR+ senescent cells through multiple
stimuli (FIG. 2C-D).

Example 2: Vic-Mupar-Ngfr T Cells Eliminate
Murine Senescent Cell Populations in In Vitro
Coculture Assay

[0156] To avoid the use of viral vectors in our manufac-
turing process we began by cloning a second generation
muPAR CAR sequence with an appended a tNGFR select-
able marker with homology arms at the desired cut site for
the start of the first encoding exon, exon 6, of the TRAC
locus (FIG. 1A). We next generated double-stranded DNA
(dsDNA) HDR templates via PCR amplification and per-
formed a two-step purification process first with a Solid
Phase Reversible Immobilization (SPRI) with AMPureXP
beads followed by an ethanol precipitation to purify and
concentrate the templates.

[0157] Primary human T cells from healthy donors were
electroporated with the purified HDR templates and Spy-
Cas9 ribonucleoproteins (RNPs) targeting the human TRAC
locus. Cells were recovered for 24 hours at a 1 million/mL
density in round-bottom 96-well plates and were expanded
in Immunocult™ xeno-free human T cell expansion
medium. Cells were then assayed on day 7 post-isolation to
confirm the integration of the VFC-muPAR-NGFR CAR T
cell products. Genomic integration of muPAR-NGFR CAR
was confirmed via “in-out” PCR amplification assay on
genomic DNA extracted from 100,000 cells from both
VFC-muPAR-NGFR and untransfected control cells with
primers specific to the TRAC locus and CAR transgene
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(FIG. 1B). The cell viability and proliferation of VFC-
muPAR-NGFR was monitored over 9 days throughout the
manufacturing process.

[0158] To evaluate the efficiency of the muPAR-NGFR
CAR T cells in eliminating uPAR+ cells we measured the in
vitro potency against mouse senescent induced fibroblasts.
Mouse dermal fibroblasts from Ail4 transgenic mice were
plated at 30% confluency and allowed to adhere for 24 h,
after incubation cells were induced with CDK4/6 and MEK
inhibitors. The cells were then stained with SA-f-galacto-
sidase to access for the presence of the senescence associ-
ated secretory phenotype (SASP). We observed potent kill-
ing of senescent cells at 5:1 effector:target ratio (FIG. 1C-D).
These results demonstrate potent target cell killing of
uPAR+ murine senescent cells through multiple stimuli.

[0159] Exemplary templates include:

[0160] SEQ ID NO: 1-DNA: muPAR.h28z tNGFR

[0161] SEQ ID NO: 2-protein: muPAR h28z tNGFR

[0162] SEQ ID NO: 3-DNA: huPAR.h28z INGFR

[0163] SEQ ID NO: 4-protein: huPAR . h28z tNGFR

[0164] SEQ ID NO: 5 DNA: huPAR.h28z mCherry

[0165] SEQ ID NO: 6 protein: huPAR h28z mCherry

[0166] SEQ ID NO: 7 DNA: muPAR.m28z tINGFR

[0167] SEQ ID NO: 8 protein: muPAR.m28z tNGFR

[0168] SEQ ID NO: 9 DNA: muPAR h28z mCherry

[0169] SEQ ID NO: 10 protein: muPAR.h28z mCherry

[0170] SEQ ID NO: 11 DNA: muPAR.m28z mCherry

[0171] SEQ ID NO: 12 protein: muPAR.m28z mCherry

[0172] SEQ ID NO: 13 DNA: muPAR.m28z APOE2

[0173] SEQ ID NO: 14 protein: muPAR.m28z APOE2

[0174] SEQ ID NO: 15 DNA: huPAR h28z APOE2

[0175] SEQ ID NO: 16 protein: huPAR h28z APOE2

[0176] SEQ ID NO: 17 DNA: miniXon huPAR h28z
mCherry

[0177] SEQ ID NO: 18 protein: miniXon huPAR . h28z
mCherry

[0178] SEQ ID NO: 19 DNA: miniXon muPAR.m28z
mCherry

[0179] SEQ ID NO: 20 protein: miniXon muPAR.m28z
mCherry

[0180] SEQ ID NO. 21 DNA: miniXon muPAR.m28z
APOE2

[0181] SEQ ID NO. 22 protein: miniXon muPAR.m28z
APOE2

[0182] SEQ ID NO: 23 DNA: miniXon huPAR h28z
APOE2
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[0183] SEQ ID NO: 24 protein: miniXon huPAR h28z
APOE2

[0184] SEQ ID NO: 25 DNA: muPAR.h28z APOE2

[0185] SEQ ID NO: 26 protein: muPAR.h28z APOE2
[0186] The use of the terms “a” and “an” and “the” and
similar referents (especially in the context of the following
claims) are to be construed to cover both the singular and the
plural, unless otherwise indicated herein or clearly contra-
dicted by context. The terms first, second etc. as used herein
are not meant to denote any particular ordering, but simply
for convenience to denote a plurality of, for example, layers.
The terms “comprising”, “having”, “including”, and “con-
taining” are to be construed as open-ended terms (i.e.,
meaning “including, but not limited to”) unless otherwise
noted. Recitation of ranges of values are merely intended to
serve as a shorthand method of referring individually to each
separate value falling within the range, unless otherwise
indicated herein, and each separate value is incorporated into
the specification as if it were individually recited herein. The
endpoints of all ranges are included within the range and
independently combinable. All methods described herein
can be performed in a suitable order unless otherwise
indicated herein or otherwise clearly contradicted by con-
text. The use of any and all examples, or exemplary lan-
guage (e.g., “such as”™), is intended merely to better illustrate
the invention and does not pose a limitation on the scope of
the invention unless otherwise claimed. No language in the
specification should be construed as indicating any non-
claimed element as essential to the practice of the invention
as used herein.
[0187] While the invention has been described with ref-
erence to an exemplary embodiment, it will be understood
by those skilled in the art that various changes may be made
and equivalents may be substituted for elements thereof
without departing from the scope of the invention. In addi-
tion, many modifications may be made to adapt a particular
situation or material to the teachings of the invention with-
out departing from the essential scope thereof. Therefore, it
is intended that the invention not be limited to the particular
embodiment disclosed as the best mode contemplated for
carrying out this invention, but that the invention will
include all embodiments falling within the scope of the
appended claims. Any combination of the above-described
elements in all possible variations thereof is encompassed by
the invention unless otherwise indicated herein or otherwise
clearly contradicted by context.

SEQUENCE LISTING

Sequence total quantity: 65
SEQ ID NO: 1 moltype = DNA length = 2362
FEATURE Location/Qualifiers
source 1..2362
mol_type = other DNA
note = muPAR.h28z tNGFR

organism = synthetic construct

SEQUENCE: 1

atggecectge cagtaacgge tetgetgetg ccacttgete tgctcecteca tgcagecagg 60
cctgaagtge agetggtgga aageggegge ggectggtge agecgggecg cagcectgaaa 120
ctgagetgeg cggegagegg ctttaccttt agcaactatg cgatggegtyg ggtgegecag 180
gcgecgacca aaggcectgga atgggtggeg ageattagea ceggeggegg caacacctat 240
tatcgegata gegtgaaagg ccgetttace attagecgeg ataacgcgaa aaacaccctg 300
tatctgcaga tggatagect gegcagcgaa gataccgcga cctattattg cgegegecag 360
ggcggegget atagcegatag ctttgattat tggggecagg gegtgatggt gaccgtgage 420
ageggeggeyg geggatetgg aggtggtgge tcaggtggeg gaggctccega tgtgcagatg 480
acccagagece cgagcaacct ggeggegage ccgggcgaaa gegtgagcat taactgcaaa 540
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-continued

gcgagcaaaa gcattagcaa atatctggceg tggtatcage agaaaccggg caaagcgaac 600
aaactgctga tttatagcgg cagcaccctg cagagcggea ccccgagecyg ctttagegge 660
agcggcageg gcaccgattt taccctgacce attcgcaacce tggaaccgga agattttgge 720
ctgtattatt gccagcagca taacgaatat ccgctgacct ttggcagegyg caccaaactg 780
gaaattaaac gcattgaagt tatgtatcct cctcecttacce tagacaatga gaagagcaat 840
ggaaccatta tccatgtgaa agggaaacac ctttgtccaa gtcccctatt tecccggacct 900
tctaagcccet tttgggtgct ggtggtggtt ggtggagtee tggettgeta tagettgcta 960
gtaacagtgg cctttattat tttetgggtg aggagtaaga ggagcaggct cctgcacagt 1020
gactacatga acatgactcc ccgecgecce gggceccacce gcaagcatta ccagccctat 1080
geeccaccac gegacttcege agectatcge tccagagtga agttcagcag gagcgcagac 1140
geeeccegegt accagcaggg ccagaaccag ctctataacyg agctcaatct aggacgaaga 1200
gaggagtacyg atgttttgga caagagacgt ggccgggacce ctgagatggg gggaaagccg 1260
agaaggaaga accctcagga aggcctgtac aatgaactge agaaagataa gatggcggag 1320
gectacagty agattgggat gaaaggcgag cgccggaggg gcaaggggca cgatggectt 1380
taccagggtce tcagtacagc caccaaggac acctacgacyg cccttcacat gcaggecctyg 1440
cceectegeg cgaccaactt tagcectgetg aaacaggegg gcgatgtgga agaaaacccg 1500
ggcccgatygyg gggcaggtge cactggecge gecatggacg ggccgegect getgetgttg 1560
ctgcttetgg gggtgtcect tggaggtgcce aaggaggcat gccccacagg cctgtacaca 1620
cacagcggtg agtgctgcaa agcctgcaac ctgggcgagg gtgtggccca gecttgtgga 1680
gccaaccaga ccgtgtgtga gcectgectg gacagegtga cgttcteccga cgtggtgage 1740
gegaccgage cgtgcaagece gtgcaccgag tgcegtgggge tcecagagecat gteggcegeca 1800
tgegtggagg ccgacgacgce cgtgtgecge tgegectacyg gctactacca ggatgagacg 1860
actgggcgcet gcgaggcegtg ccgcegtgtge gaggcgggct cgggcctegt gttctectge 1920
caggacaagc agaacaccgt gtgcgaggag tgccccgacyg gcacgtatte cgacgaggece 1980
aaccacgtgg acccgtgect gecctgeace gtgtgcgagyg acaccgageyg ccagcetccge 2040
gagtgcacac gctgggccga cgccgagtgce gaggagatce ctggeegttg gattacacgg 2100
tccacaccee cagagggctce ggacagcaca geccccagea cccaggagece tgaggcacct 2160
ccagaacaag acctcatagc cagcacggtg gcaggtgtgg tgaccacagt gatgggcage 2220
tcecageceg tggtgacceg aggcaccacce gacaacctca tccctgtceta ttgctecate 2280
ctggctgetg tggttgtggg tettgtggece tacatagect tcaagaggtg gaacagccge 2340
gccaagcgcet cgggtteggg ta 2362
SEQ ID NO: 2 moltype = AA length = 788
FEATURE Location/Qualifiers
source 1..788

mol_ type protein

note = muPAR.h28z tNGFR

organism synthetic construct
SEQUENCE :
MALPVTALLL PLALLLHAAR PEVQLVESGG GLVQPGRSLK LSCAASGFTF SNYAMAWVRQ 60
APTKGLEWVA SISTGGGNTY YRDSVKGRFT ISRDNAKNTL YLQOMDSLRSE DTATYYCARQ 120
GGGYSDSFDY WGQGVMVTVS SGGGGSGGGG SGGGGSDVQOM TQSPSNLAAS PGESVSINCK 180
ASKSISKYLA WYQQKPGKAN KLLIYSGSTL QSGTPSRFSG SGSGTDFTLT IRNLEPEDFG 240
LYYCQQHNEY PLTFGSGTKL EIKRIEVMYP PPYLDNEKSN GTIIHVKGKH LCPSPLFPGP 300
SKPFWVLVVV GGVLACYSLL VTVAFIIFWV RSKRSRLLHS DYMNMTPRRP GPTRKHYQPY 360
APPRDFAAYR SRVKFSRSAD APAYQQGONQ LYNELNLGRR EEYDVLDKRR GRDPEMGGKP 420
RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD TYDALHMQAL 480
PPRATNFSLL KQAGDVEENP GPMGAGATGR AMDGPRLLLL LLLGVSLGGA KEACPTGLYT 540
HSGECCKACN LGEGVAQPCG ANQTVCEPCL DSVTFSDVVS ATEPCKPCTE CVGLQSMSAP 600
CVEADDAVCR CAYGYYQDET TGRCEACRVC EAGSGLVFSC QDKQNTVCEE CPDGTYSDEA 660
NHVDPCLPCT VCEDTERQLR ECTRWADAEC EEIPGRWITR STPPEGSDST APSTQEPEAP 720
PEQDLIASTV AGVVTTVMGS SQPVVTRGTT DNLIPVYCSI LAAVVVGLVA YIAFKRWNSR 780
AKRSGSGX 788
SEQ ID NO: 3 moltype = DNA length = 2373
FEATURE Location/Qualifiers
source 1..2373

mol_type other DNA

note = huPAR.h28z tNGFR

organism synthetic construct
SEQUENCE :
atggcectge cagtaacggce tctgctgetg cecacttgete tgctecteca tgcagecagg 60
cctcaggtga ccctgaagga gtccggeccee ggcatcctge ageccagceca gaccctgage 120
ctgacctget ccttcagegg ctteteectyg tecaccteeyg gecatgggegt gggetggate 180
agacagccca gcggcaaggg cctggagtgg ctggeccaca tcetggtggga cgatgacaag 240
agatacaacc ccgctctgaa gagccggetg acaatcagea aggaccctag cagtaaccag 300
gtgttcctga agatcgctte cgtggacaca gcagacatcg caacatacta ttgegtgegg 360
atcggeggaa gcagtggata catggactac tggggacagg gaaccagcegt gaccgtgage 420
agtggtggag gtggatcagg tggaggtgga tctggtggag gtggatctga catcgtgetyg 480
acccagagcece cagctagett ggcagtgage ctgggacaga gggctaccat cagctgcaga 540
gcttcagaga gegtggacag ctacggaaac agcttcatge actggtacca gcagaagcca 600
ggacagccac ctaagctgct gatctaccgg gectagcaacce tgaagtccgg aatccctget 660
cggtttageg gaageggtag cggcaccgac ttcaccctga caatcaacce agtggaggee 720
gacgatgtgyg caacctactg ctgtcagcag agcaacgagg acccatggac cttecggeggt 780
ggaaccaaac tggagatcaa gagaattgaa gttatgtatc ctecctectta cctagacaat 840
gagaagagca atggaaccat tatccatgtg aaagggaaac acctttgtcc aagtccccta 900
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tttceecggac cttctaagece cttttgggtyg ctggtggtgyg ttggtggagt cctggettge 960
tatagcttge tagtaacagt ggcctttatt attttctggg tgaggagtaa gaggagcagg 1020
ctectgecaca gtgactacat gaacatgact ceecgecgece cegggeccac ccgcaagcat 1080
taccagccct atgccccacce acgcgacttce gcagcectate gctcecagagt gaagttcage 1140
aggagcgcag acgcccccge gtaccagcag ggccagaacce agctctataa cgagcetcaat 1200
ctaggacgaa gagaggagta cgatgttttg gacaagagac gtggccggga ccctgagatg 1260
gggggaaagce cgagaaggaa gaaccctcag gaaggcctgt acaatgaact gcagaaagat 1320
aagatggcgg aggcctacag tgagattggg atgaaaggeg agcegecggayg gggcaagggg 1380
cacgatggcce tttaccaggg tctcagtaca gccaccaagg acacctacga cgcccttcac 1440
atgcaggccce tgccecccteg cgcgaccaac tttagcctge tgaaacaggce gggcgatgtg 1500
gaagaaaacc cgggcccgat gggggcaggt gecactggece gegecatgga cgggecgege 1560
ctgctgetgt tgctgcttet gggggtgtcee cttggaggtyg ccaaggaggce atgccccaca 1620
ggcctgtaca cacacagcegg tgagtgctge aaagcectgca acctgggega gggtgtggee 1680
cagccttgtg gagccaacca gaccgtgtgt gageccctgee tggacagcegt gacgttctee 1740
gacgtggtga gcgcgaccga gccgtgcaag ccgtgcacceyg agtgegtggg getccagage 1800
atgtcggecge catgcgtgga ggccgacgac gccgtgtgee gcectgegecta cggctactac 1860
caggatgaga cgactgggcg ctgcgaggeg tgecgegtgt gegaggceggyg ctcegggecte 1920
gtgttctect gccaggacaa gcagaacacc gtgtgcgagg agtgccccga cggcacgtat 1980
tcecgacgagg ccaaccacgt ggaccegtge ctgecctgea cegtgtgega ggacaccgag 2040
cgccagetee gegagtgcac acgctgggece gacgcecgagt gegaggagat ccctggecgt 2100
tggattacac ggtccacacc cccagaggge teggacagea cageccccag cacccaggag 2160
cctgaggcac ctccagaaca agacctcata gecagcacgg tggcaggtgt ggtgaccaca 2220
gtgatgggca gctcccagee cgtggtgace cgaggcacca ccgacaacct catccctgte 2280
tattgctcca tecctggctge tgtggttgtg ggtecttgtgg cctacatage cttcaagagg 2340
tggaacagcce gcgccaageg ctegggttceg ggt 2373
SEQ ID NO: 4 moltype = AA length = 791
FEATURE Location/Qualifiers
source 1..791

mol_ type protein

note = huPAR.h28z tNGFR

organism synthetic construct
SEQUENCE :
MALPVTALLL PLALLLHAAR PQVTLKESGP GILQPSQTLS LTCSFSGFSL STSGMGVGWI 60
ROPSGKGLEW LAHIWWDDDK RYNPALKSRL TISKDPSSNQ VFLKIASVDT ADIATYYCVR 120
IGGSSGYMDY WGQGTSVTVS SGGGGSGGGG SGGGGSDIVL TQSPASLAVS LGQRATISCR 180
ASESVDSYGN SFMHWYQQKP GQPPKLLIYR ASNLKSGIPA RFSGSGSGTD FTLTINPVEA 240
DDVATYCCQQ SNEDPWTFGG GTKLEIKRIE VMYPPPYLDN EKSNGTIIHV KGKHLCPSPL 300
FPGPSKPFWV LVVVGGVLAC YSLLVTVAFI IFWVRSKRSR LLHSDYMNMT PRRPGPTRKH 360
YQPYAPPRDF AAYRSRVKFS RSADAPAYQQ GONQLYNELN LGRREEYDVL DKRRGRDPEM 420
GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG HDGLYQGLST ATKDTYDALH 480
MOALPPRATN FSLLKQAGDV EENPGPMGAG ATGRAMDGPR LLLLLLLGVS LGGAKEACPT 540
GLYTHSGECC KACNLGEGVA QPCGANQTVC EPCLDSVTFS DVVSATEPCK PCTECVGLQS 600
MSAPCVEADD AVCRCAYGYY QDETTGRCEA CRVCEAGSGL VFSCQDKONT VCEECPDGTY 660
SDEANHVDPC LPCTVCEDTE RQLRECTRWA DAECEEIPGR WITRSTPPEG SDSTAPSTQE 720
PEAPPEQDLI ASTVAGVVTT VMGSSQPVVT RGTTDNLIPV YCSILAAVVV GLVAYIAFKR 780
WNSRAKRSGS G 791
SEQ ID NO: 5 moltype = DNA length = 2625
FEATURE Location/Qualifiers
source 1..2625

mol_type = other DNA

note = huPAR.h28z mCherry

organism = synthetic construct
SEQUENCE: 5
atggcectge cagtaacggce tctgctgetg cecacttgete tgctecteca tgcagecagg 60
cctcaggtga ccctgaagga gtccggeccee ggcatcctge ageccagceca gaccctgage 120
ctgacctget ccttcagegg ctteteectyg tecaccteeyg gecatgggegt gggetggate 180
agacagccca gcggcaaggg cctggagtgg ctggeccaca tcetggtggga cgatgacaag 240
agatacaacc ccgctctgaa gagccggetg acaatcagea aggaccctag cagtaaccag 300
gtgttcctga agatcgctte cgtggacaca gcagacatcg caacatacta ttgegtgegg 360
atcggeggaa gcagtggata catggactac tggggacagg gaaccagcegt gaccgtgage 420
agtggtggag gtggatcagg tggaggtgga tctggtggag gtggatctga catcgtgetyg 480
acccagagcece cagctagett ggcagtgage ctgggacaga gggctaccat cagctgcaga 540
gcttcagaga gegtggacag ctacggaaac agcttcatge actggtacca gcagaagcca 600
ggacagccac ctaagctgct gatctaccgg gectagcaacce tgaagtccgg aatccctget 660
cggtttageg gaageggtag cggcaccgac ttcaccctga caatcaacce agtggaggee 720
gacgatgtgyg caacctactg ctgtcagcag agcaacgagg acccatggac cttecggeggt 780
ggaaccaaac tggagatcaa gagaattgaa gttatgtatc ctecctectta cctagacaat 840
gagaagagca atggaaccat tatccatgtg aaagggaaac acctttgtcc aagtccccta 900
tttceecggac cttctaagece cttttgggtyg ctggtggtgyg ttggtggagt cctggettge 960
tatagcttge tagtaacagt ggcctttatt attttctggg tgaggagtaa gaggagcagg 1020
ctectgecaca gtgactacat gaacatgact ceecgecgece cegggeccac ccgcaagcat 1080
taccagccct atgccccacce acgcgacttce gcagcectate gctcecagagt gaagttcage 1140
aggagcgcag acgcccccge gtaccagcag ggccagaacce agctctataa cgagcetcaat 1200
ctaggacgaa gagaggagta cgatgttttg gacaagagac gtggccggga ccctgagatg 1260
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gggggaaagce cgagaaggaa gaaccctcag gaaggcctgt acaatgaact gcagaaagat 1320
aagatggcgg aggcctacag tgagattggg atgaaaggeg agcegecggayg gggcaagggg 1380
cacgatggcce tttaccaggg tctcagtaca gccaccaagg acacctacga cgcccttcac 1440
atgcaggccce tgccecccteg cgcgaccaac tttagcctge tgaaacaggce gggcgatgtg 1500
gaagaaaacc cgggcccgat gcctgaacce tctaagtcetg ctecageccce taaaaagggt 1560
tctaagaagg ctatcactaa ggcgcagaag aaggatggta agaagcgtaa gcgcagccge 1620
aaggagagct attctatcta tgtgtacaag gttctgaagce aggtccaccce cgacaccgge 1680
atctcatcca aggccatggg gatcatgaac tccttcegtca acgacatctt cgagecgcate 1740
gcgggcgagyg cttcectegect ggetcactac aataagcget cgaccatcac ctceccagggag 1800
attcagacgg ctgtgcgecct gectgctgect ggggagcectgg ctaagcatge tgtgtceccgag 1860
ggcactaagg cagttaccaa gtacactagc tctaaggatc caccggtcgce caccatggtg 1920
agcaagggcg aggaggataa catggccatc atcaaggagt tcatgcgcett caaggtgcac 1980
atggagggcet ccgtgaacgg ccacgagttce gagatcgagyg gcgagggcega gggecgecce 2040
tacgagggca cccagaccgce caagctgaag gtgaccaagg gtggccccect gecccttegee 2100
tgggacatcc tgtcccctca gttcatgtac ggctccaagg cctacgtgaa gcaccccgee 2160
gacatcceeg actacttgaa gctgtectte cccgagggcet tcaagtggga gcgegtgatg 2220
aacttcgagg acggeggegt ggtgaccgtg acccaggact ccteectgea ggacggcgag 2280
ttcatctaca aggtgaagct gcgcggcacce aacttccect ccgacggccce cgtaatgcag 2340
aagaagacca tgggctggga ggcctectee gageggatgt accecgagga cggegecctyg 2400
aagggcgaga tcaagcagag gctgaagetg aaggacggeg gccactacga cgctgaggte 2460
aagaccacct acaaggccaa gaagcccegtg cagetgceceeg gegectacaa cgtcaacate 2520
aagttggaca tcacctccca caacgaggac tacaccatcg tggaacagta cgaacgcgcce 2580
gagggccgec actccaccgg cggcatggac gagctgtaca agtaa 2625
SEQ ID NO: 6 moltype = AA length = 874
FEATURE Location/Qualifiers
source 1..874

mol_ type protein

note = huPAR.h28z mCherry

organism synthetic construct
SEQUENCE :
MALPVTALLL PLALLLHAAR PQVTLKESGP GILQPSQTLS LTCSFSGFSL STSGMGVGWI 60
ROPSGKGLEW LAHIWWDDDK RYNPALKSRL TISKDPSSNQ VFLKIASVDT ADIATYYCVR 120
IGGSSGYMDY WGQGTSVTVS SGGGGSGGGG SGGGGSDIVL TQSPASLAVS LGQRATISCR 180
ASESVDSYGN SFMHWYQQKP GQPPKLLIYR ASNLKSGIPA RFSGSGSGTD FTLTINPVEA 240
DDVATYCCQQ SNEDPWTFGG GTKLEIKRIE VMYPPPYLDN EKSNGTIIHV KGKHLCPSPL 300
FPGPSKPFWV LVVVGGVLAC YSLLVTVAFI IFWVRSKRSR LLHSDYMNMT PRRPGPTRKH 360
YQPYAPPRDF AAYRSRVKFS RSADAPAYQQ GONQLYNELN LGRREEYDVL DKRRGRDPEM 420
GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG HDGLYQGLST ATKDTYDALH 480
MOALPPRATN FSLLKQAGDV EENPGPMPEP SKSAPAPKKG SKKAITKAQK KDGKKRKRSR 540
KESYSIYVYK VLKQVHPDTG ISSKAMGIMN SFVNDIFERI AGEASRLAHY NKRSTITSRE 600
IQTAVRLLLP GELAKHAVSE GTKAVTKYTS SKDPPVATMV SKGEEDNMAI IKEFMRFKVH 660
MEGSVNGHEF EIEGEGEGRP YEGTQTAKLK VTKGGPLPFA WDILSPQFMY GSKAYVKHPA 720
DIPDYLKLSF PEGFKWERVM NFEDGGVVTV TQDSSLQDGE FIYKVKLRGT NFPSDGPVMQ 780
KKTMGWEASS ERMYPEDGAL KGEIKQRLKL KDGGHYDAEV KTTYKAKKPV QLPGAYNVNI 840
KLDITSHNED YTIVEQYERA EGRHSTGGMD ELYK 874
SEQ ID NO: 7 moltype = DNA length = 2382
FEATURE Location/Qualifiers
source 1..2382

mol_type other DNA

note = muPAR.m28z tNGFR

organism synthetic construct
SEQUENCE :
atggccagece ccctgaccag gttcectgage ctgaacctge tgetgetggyg cgagagcate 60
atcgaagtgce agctggtgga aagcggegge ggectggtge agecgggecyg cagectgaaa 120
ctgagetgeg cggcgagegg ctttaccttt agcaactatyg cgatggegtyg ggtgegecag 180
gegecgacca aaggcctgga atgggtggceg agcattagca ceggceggegg caacacctat 240
tatcgecgata gcgtgaaagg ccgctttace attagccgeg ataacgcgaa aaacaccctg 300
tatctgcaga tggatagcct gecgcagegaa gataccgega cctattattyg cgcgegecag 360
ggcggegget atagcgatag ctttgattat tggggecagg gegtgatggt gaccgtgage 420
agcggeggeg geggatcetgg aggtggtgge tcaggtggeg gaggctcecga tgtgcagatg 480
acccagagcece cgagcaacct ggcggcgage cegggcgaaa gegtgagcat taactgcaaa 540
gcgagcaaaa gcattagcaa atatctggceg tggtatcage agaaaccggg caaagcgaac 600
aaactgctga tttatagcgg cagcaccctg cagagcggea ccccgagecyg ctttagegge 660
agcggcageg gcaccgattt taccctgacce attcgcaacce tggaaccgga agattttgge 720
ctgtattatt gccagcagca taacgaatat ccgctgacct ttggcagegyg caccaaactg 780
gaaattaaac gcgaacagaa actgattagc gaagaagatc tgattgaatt tatgtatccg 840
ccgeegtate tggataacga acgcagcaac ggcaccatta ttcatattaa agaaaaacat 900
ctgtgecata cccagagcag cccgaaactg ttttgggege tggtggtggt ggegggegtyg 960
ctgttttget atggcctget ggtgaccgtg gcecgetgtgeg tgatttggac caacagccge 1020
cgcaaccgee tgctgcagag cgattatatg aacatgacce cgegecgece gggectgace 1080
cgcaaaccgt atcagccgta tgcgecggceg cgcgattttg cggegtatcg cccgagagtg 1140
aagttcagca ggagcgcaga gccccecgeg taccagcagyg gccagaacca gctctataac 1200
gagctcaatc taggacgaag agaggagtac gatgttttgg acaagagacg tggccgggac 1260
cctgagatgg ggggaaagcce gagaaggaag aaccctcagyg aaggectgta caatgaactg 1320
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cagaaagata agatggcgga ggcctacagt gagattggga tgaaaggcga gcgecggagg 1380
ggcaagggygce acgatggcect ttaccagggt ctcagtacag ccaccaagga cacctacgac 1440
gccecttcaca tgcaggccct gcecceccctege gecgaccaact ttagectgcet gaaacaggeg 1500
ggcgatgtygyg aagaaaaccce gggceccgatg ggggcaggtg ccactggecg cgecatggac 1560
gggcecgcegece tgctgetgtt gectgettetg ggggtgtcee ttggaggtgce caaggaggca 1620
tgccecacag gectgtacac acacageggt gagtgctgea aagectgcaa cctgggcgag 1680
ggtgtggccec agecttgtgg agccaaccag accgtgtgtg agcecctgect ggacagegtg 1740
acgttctceeg acgtggtgag cgcgaccgag cegtgcaage cgtgcaccga gtgegtgggg 1800
cteccagagea tgteggegece atgcegtggag gecgacgacyg cegtgtgeceyg ctgegectac 1860
ggctactacce aggatgagac gactgggcge tgcgaggegt gecgegtgtg cgaggcggge 1920
tcgggecteg tgttectectyg ccaggacaag cagaacaccg tgtgcgagga gtgccccgac 1980
ggcacgtatt ccgacgagge caaccacgtg gacccegtgece tgecctgcac cgtgtgcgag 2040
gacaccgage gccagetceceg cgagtgcaca cgetgggecg acgcecgagtg cgaggagatce 2100
cctggecgtt ggattacacg gtccacacce ccagagggcet cggacagcac agcccccage 2160
acccaggagce ctgaggcacc tccagaacaa gacctcatag ccagcacggt ggcaggtgtg 2220
gtgaccacag tgatgggcag ctcccagecce gtggtgacce gaggcaccac cgacaacctce 2280
atccctgtet attgctcecat cctggetget gtggttgtgg gtettgtgge ctacatagece 2340
ttcaagaggt ggaacagccg cgccaagcgce tcgggttegg gt 2382
SEQ ID NO: 8 moltype = AA length = 794
FEATURE Location/Qualifiers
source 1..794

mol_ type protein

note = muPAR.m28z tNGFR

organism synthetic construct
SEQUENCE :
MASPLTRFLS LNLLLLGESI IEVQLVESGG GLVQPGRSLK LSCAASGFTF SNYAMAWVRQ 60
APTKGLEWVA SISTGGGNTY YRDSVKGRFT ISRDNAKNTL YLQOMDSLRSE DTATYYCARQ 120
GGGYSDSFDY WGQGVMVTVS SGGGGSGGGG SGGGGSDVQOM TQSPSNLAAS PGESVSINCK 180
ASKSISKYLA WYQQKPGKAN KLLIYSGSTL QSGTPSRFSG SGSGTDFTLT IRNLEPEDFG 240
LYYCQQHNEY PLTFGSGTKL EIKREQKLIS EEDLIEFMYP PPYLDNERSN GTIIHIKEKH 300
LCHTQSSPKL FWALVVVAGV LFCYGLLVTV ALCVIWTNSR RNRLLQSDYM NMTPRRPGLT 360
RKPYQPYAPA RDFAAYRPRV KFSRSAEPPA YQQGONQLYN ELNLGRREEY DVLDKRRGRD 420
PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 480
ALHMQALPPR ATNFSLLKQA GDVEENPGPM GAGATGRAMD GPRLLLLLLL GVSLGGAKEA 540
CPTGLYTHSG ECCKACNLGE GVAQPCGANQ TVCEPCLDSV TFSDVVSATE PCKPCTECVG 600
LQSMSAPCVE ADDAVCRCAY GYYQDETTGR CEACRVCEAG SGLVFSCQDK QNTVCEECPD 660
GTYSDEANHV DPCLPCTVCE DTERQLRECT RWADAECEEI PGRWITRSTP PEGSDSTAPS 720
TQEPEAPPEQ DLIASTVAGV VTTVMGSSQP VVTRGTTDNL IPVYCSILAA VVVGLVAYIA 780
FKRWNSRAKR SGSG 794
SEQ ID NO: 9 moltype = DNA length = 2613
FEATURE Location/Qualifiers
source 1..2613

mol_type other DNA

note = muPAR.h28z mCherry

organism synthetic construct
SEQUENCE :
atggcectge cagtaacggce tctgctgetg cecacttgete tgctecteca tgcagecagg 60
cctgaagtge agcetggtgga aagcggegge ggectggtge agecgggecyg cagectgaaa 120
ctgagetgeg cggcgagegg ctttaccttt agcaactatyg cgatggegtyg ggtgegecag 180
gegecgacca aaggcctgga atgggtggceg agcattagca ceggceggegg caacacctat 240
tatcgecgata gcgtgaaagg ccgctttace attagccgeg ataacgcgaa aaacaccctg 300
tatctgcaga tggatagcct gecgcagegaa gataccgega cctattattyg cgcgegecag 360
ggcggegget atagcgatag ctttgattat tggggecagg gegtgatggt gaccgtgage 420
agcggeggeg geggatcetgg aggtggtgge tcaggtggeg gaggctcecga tgtgcagatg 480
acccagagcece cgagcaacct ggcggcgage cegggcgaaa gegtgagcat taactgcaaa 540
gcgagcaaaa gcattagcaa atatctggceg tggtatcage agaaaccggg caaagcgaac 600
aaactgctga tttatagcgg cagcaccctg cagagcggea ccccgagecyg ctttagegge 660
agcggcageg gcaccgattt taccctgacce attcgcaacce tggaaccgga agattttgge 720
ctgtattatt gccagcagca taacgaatat ccgctgacct ttggcagegyg caccaaactg 780
gaaattaaac gcattgaagt tatgtatcct cctcecttacce tagacaatga gaagagcaat 840
ggaaccatta tccatgtgaa agggaaacac ctttgtccaa gtcccctatt tecccggacct 900
tctaagcccet tttgggtgct ggtggtggtt ggtggagtee tggettgeta tagettgcta 960
gtaacagtgg cctttattat tttetgggtg aggagtaaga ggagcaggct cctgcacagt 1020
gactacatga acatgactcc ccgecgecce gggceccacce gcaagcatta ccagccctat 1080
geeccaccac gegacttcege agectatcge tccagagtga agttcagcag gagcgcagac 1140
geeeccegegt accagcaggg ccagaaccag ctctataacyg agctcaatct aggacgaaga 1200
gaggagtacyg atgttttgga caagagacgt ggccgggacce ctgagatggg gggaaagccg 1260
agaaggaaga accctcagga aggcctgtac aatgaactge agaaagataa gatggcggag 1320
gectacagty agattgggat gaaaggcgag cgccggaggg gcaaggggca cgatggectt 1380
taccagggtce tcagtacagc caccaaggac acctacgacyg cccttcacat gcaggecctyg 1440
cceectegeg cgaccaactt tagcectgetg aaacaggegg gcgatgtgga agaaaacccg 1500
ggccecgatge ctgaacccte taagtctget ccagccccta aaaagggttc taagaaggct 1560
atcactaagg cgcagaagaa ggatggtaag aagcgtaage gcagccgcaa ggagagctat 1620
tctatctatg tgtacaaggt tctgaagcag gtccaccceccg acaccggcat ctcatccaag 1680
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gccatgggga tcatgaactce cttegtcaac gacatctteg agcgcatcgce gggcgaggcet 1740
tctegectgg ctcactacaa taagcgctceg accatcacct ccagggagat tcagacgget 1800
gtgcgectge tgctgectgg ggagectgget aagcatgctg tgtccgaggg cactaaggca 1860
gttaccaagt acactagctc taaggatcca ccggtcgcca ccatggtgag caagggcgag 1920
gaggataaca tggccatcat caaggagttc atgcgcttca aggtgcacat ggagggctcce 1980
gtgaacggcee acgagttcga gatcgagggce gagggcgagg gecgcecccta cgagggcace 2040
cagaccgcca agctgaaggt gaccaagggt ggecccctge ccttegectyg ggacatcctg 2100
tcecectecagt tcatgtacgg ctccaaggcece tacgtgaage accccgcecga catccccgac 2160
tacttgaagc tgtccttecec cgagggctte aagtgggage gcgtgatgaa cttcgaggac 2220
ggcggcgtgyg tgaccgtgac ccaggactcec tccctgcagg acggcgagtt catctacaag 2280
gtgaagctge geggcaccaa cttecectece gacggecceg taatgcagaa gaagaccatg 2340
ggctgggagyg cctectcecga geggatgtac cccgaggacyg gegcecctgaa gggcgagate 2400
aagcagaggc tgaagctgaa ggacggegge cactacgacyg ctgaggtcaa gaccacctac 2460
aaggccaaga agcccgtgca getgccegge gectacaacyg tcaacatcaa gttggacate 2520
acctecccaca acgaggacta caccatcgtg gaacagtacyg aacgcgccga gggecgecac 2580
tccaccggeg gcatggacga getgtacaag taa 2613
SEQ ID NO: 10 moltype = AA length = 870
FEATURE Location/Qualifiers
source 1..870

mol_ type protein

note = muPAR.h28z mCherry

organism synthetic construct
SEQUENCE: 10
MALPVTALLL PLALLLHAAR PEVQLVESGG GLVQPGRSLK LSCAASGFTF SNYAMAWVRQ 60
APTKGLEWVA SISTGGGNTY YRDSVKGRFT ISRDNAKNTL YLQOMDSLRSE DTATYYCARQ 120
GGGYSDSFDY WGQGVMVTVS SGGGGSGGGG SGGGGSDVQOM TQSPSNLAAS PGESVSINCK 180
ASKSISKYLA WYQQKPGKAN KLLIYSGSTL QSGTPSRFSG SGSGTDFTLT IRNLEPEDFG 240
LYYCQQHNEY PLTFGSGTKL EIKRIEVMYP PPYLDNEKSN GTIIHVKGKH LCPSPLFPGP 300
SKPFWVLVVV GGVLACYSLL VTVAFIIFWV RSKRSRLLHS DYMNMTPRRP GPTRKHYQPY 360
APPRDFAAYR SRVKFSRSAD APAYQQGONQ LYNELNLGRR EEYDVLDKRR GRDPEMGGKP 420
RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD TYDALHMQAL 480
PPRATNFSLL KQAGDVEENP GPMPEPSKSA PAPKKGSKKA ITKAQKKDGK KRKRSRKESY 540
SIYVYKVLKQ VHPDTGISSK AMGIMNSFVN DIFERIAGEA SRLAHYNKRS TITSREIQTA 600
VRLLLPGELA KHAVSEGTKA VTKYTSSKDP PVATMVSKGE EDNMAIIKEF MRFKVHMEGS 660
VNGHEFEIEG EGEGRPYEGT QTAKLKVTKG GPLPFAWDIL SPQFMYGSKA YVKHPADIPD 720
YLKLSFPEGF KWERVMNFED GGVVTVTQDS SLODGEFIYK VKLRGTNFPS DGPVMQKKTM 780
GWEASSERMY PEDGALKGEI KQRLKLKDGG HYDAEVKTTY KAKKPVQLPG AYNVNIKLDI 840
TSHNEDYTIV EQYERAEGRH STGGMDELYK 870
SEQ ID NO: 11 moltype = DNA length = 2238
FEATURE Location/Qualifiers
source 1..2238

mol_type other DNA

note = muPAR.m28z mCherry

organism synthetic construct
SEQUENCE: 11
atggccagece ccctgaccag gttcectgage ctgaacctge tgetgetggyg cgagagcate 60
atcgaagtgce agctggtgga aagcggegge ggectggtge agecgggecyg cagectgaaa 120
ctgagetgeg cggcgagegg ctttaccttt agcaactatyg cgatggegtyg ggtgegecag 180
gegecgacca aaggcctgga atgggtggceg agcattagca ceggceggegg caacacctat 240
tatcgecgata gcgtgaaagg ccgctttace attagccgeg ataacgcgaa aaacaccctg 300
tatctgcaga tggatagcct gecgcagegaa gataccgega cctattattyg cgcgegecag 360
ggcggegget atagcgatag ctttgattat tggggecagg gegtgatggt gaccgtgage 420
agcggeggeg geggatcetgg aggtggtgge tcaggtggeg gaggctcecga tgtgcagatg 480
acccagagcece cgagcaacct ggcggcgage cegggcgaaa gegtgagcat taactgcaaa 540
gcgagcaaaa gcattagcaa atatctggceg tggtatcage agaaaccggg caaagcgaac 600
aaactgctga tttatagcgg cagcaccctg cagagcggea ccccgagecyg ctttagegge 660
agcggcageg gcaccgattt taccctgacce attcgcaacce tggaaccgga agattttgge 720
ctgtattatt gccagcagca taacgaatat ccgctgacct ttggcagegyg caccaaactg 780
gaaattaaac gcgaacagaa actgattagc gaagaagatc tgattgagtt catgtaccct 840
ccgecttace tagacaacga gaggagcaat ggaactatta ttcacataaa agagaaacat 900
ctttgtcata ctcagtcatc tcctaagetg ttttgggcac tggtegtggt tgctggagte 960
ctgttttgtt atggcttgct agtgacagtg gctcectttgtg ttatctggac aaatagtaga 1020
aggaacagac tccttcaaag tgactacatg aacatgactc cccggaggcce tgggctcact 1080
cgaaagcctt accagcccta cgcccctgece agagactttyg cagegtaccyg ccccagagca 1140
aaattcagca ggagtgcaga gactgctgec aacctgcagg accccaacca gctctacaat 1200
gagctcaatc tagggcgaag agaggaatat gacgtcttgg agaagaagcg ggctcgggat 1260
ccagagatgg gaggcaaaca gcagaggagg aggaaccccece aggaaggcegt atacaatgca 1320
ctgcagaaag acaagatggc agaagcctac agtgagatceg gcacaaaagyg cgagaggcgg 1380
agaggcaagg ggcacgatgg cctttaccag ggtctcagea ctgccaccaa ggacacctat 1440
gatgccctge atatgcagac cctggccecct cgcgcgacca actttagect gctgaaacag 1500
gegggcegatyg tggaagaaaa cccgggeccg gtgagcaagg gcgaggagga taacatggece 1560
atcatcaagg agttcatgcg cttcaaggtg cacatggagg gctccgtgaa cggccacgag 1620
ttecgagateg agggegaggg cgagggecge cectacgagg gcacccagac cgccaagetg 1680
aaggtgacca agggtggccc cctgcectte gcecctgggaca tcectgtceccece tcagttcatg 1740
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tacggctcca aggcctacgt gaagcacccce gccgacatce ccgactactt gaagetgtcee 1800
tteccececgagg gettcaagtyg ggagegegtg atgaacttceg aggacggcegg cgtggtgacce 1860
gtgacccagg actcctceccct gcaggacggce gagttcatcet acaaggtgaa gctgcgegge 1920
accaacttce cctecgacgg ccccgtaatg cagaagaaga ccatgggetyg ggaggectcee 1980
tcecgagegga tgtaccceccga ggacggegece ctgaagggeg agatcaagca gaggctgaag 2040
ctgaaggacg gcggcecacta cgacgctgag gtcaagacca cctacaaggce caagaagccce 2100
gtgcagcetyge cecggegecta caacgtcaac atcaagttgg acatcacctce ccacaacgag 2160
gactacacca tcgtggaaca gtacgaacgc gccgagggece gecactccac cggeggcatg 2220

gacgagctgt acaagtaa 2238
SEQ ID NO: 12 moltype = AA length = 745

FEATURE Location/Qualifiers

source 1..745

mol type = protein

note = muPAR.m28z mCherry

organism = synthetic construct
SEQUENCE: 12
MASPLTRFLS LNLLLLGESI IEVQLVESGG GLVQPGRSLK LSCAASGFTF SNYAMAWVRQ 60
APTKGLEWVA SISTGGGNTY YRDSVKGRFT ISRDNAKNTL YLQOMDSLRSE DTATYYCARQ 120
GGGYSDSFDY WGQGVMVTVS SGGGGSGGGG SGGGGSDVQOM TQSPSNLAAS PGESVSINCK 180
ASKSISKYLA WYQQKPGKAN KLLIYSGSTL QSGTPSRFSG SGSGTDFTLT IRNLEPEDFG 240
LYYCQQHNEY PLTFGSGTKL EIKREQKLIS EEDLIEFMYP PPYLDNERSN GTIIHIKEKH 300
LCHTQSSPKL FWALVVVAGV LFCYGLLVTV ALCVIWTNSR RNRLLQSDYM NMTPRRPGLT 360
RKPYQPYAPA RDFAAYRPRA KFSRSAETAA NLQDPNQLYN ELNLGRREEY DVLEKKRARD 420
PEMGGKQQRR RNPQEGVYNA LQKDKMAEAY SEIGTKGERR RGKGHDGLYQ GLSTATKDTY 480
DALHMQTLAP RATNFSLLKQ AGDVEENPGP VSKGEEDNMA IIKEFMRFKV HMEGSVNGHE 540
FEIEGEGEGR PYEGTQTAKL KVTKGGPLPF AWDILSPQFM YGSKAYVKHP ADIPDYLKLS 600
FPEGFKWERV MNFEDGGVVT VTQDSSLQDG EFIYKVKLRG TNFPSDGPVM QKKTMGWEAS 660
SERMYPEDGA LKGEIKQRLK LKDGGHYDAE VKTTYKAKKP VQLPGAYNVN IKLDITSHNE 720

DYTIVEQYER AEGRHSTGGM DELYK 745
SEQ ID NO: 13 moltype = DNA length = 2484

FEATURE Location/Qualifiers

source 1..2484

mol_type = other DNA

note = muPAR.m28z APOE2

organism = synthetic construct
SEQUENCE: 13
atggccagece ccctgaccag gttcectgage ctgaacctge tgetgetggyg cgagagcate 60
atcgaagtgce agctggtgga aagcggegge ggectggtge agecgggecyg cagectgaaa 120
ctgagetgeg cggcgagegg ctttaccttt agcaactatyg cgatggegtyg ggtgegecag 180
gegecgacca aaggcctgga atgggtggceg agcattagca ceggceggegg caacacctat 240
tatcgecgata gcgtgaaagg ccgctttace attagccgeg ataacgcgaa aaacaccctg 300
tatctgcaga tggatagcct gecgcagegaa gataccgega cctattattyg cgcgegecag 360
ggcggegget atagcgatag ctttgattat tggggecagg gegtgatggt gaccgtgage 420
agcggeggeg geggatcetgg aggtggtgge tcaggtggeg gaggctcecga tgtgcagatg 480
acccagagcece cgagcaacct ggcggcgage cegggcgaaa gegtgagcat taactgcaaa 540
gcgagcaaaa gcattagcaa atatctggceg tggtatcage agaaaccggg caaagcgaac 600
aaactgctga tttatagcgg cagcaccctg cagagcggea ccccgagecyg ctttagegge 660
agcggcageg gcaccgattt taccctgacce attcgcaacce tggaaccgga agattttgge 720
ctgtattatt gccagcagca taacgaatat ccgctgacct ttggcagegyg caccaaactg 780
gaaattaaac gcgaacagaa actgattagc gaagaagatc tgattgagtt catgtaccct 840
ccgecttace tagacaacga gaggagcaat ggaactatta ttcacataaa agagaaacat 900
ctttgtcata ctcagtcatc tcctaagetg ttttgggcac tggtegtggt tgctggagte 960
ctgttttgtt atggcttgct agtgacagtg gctcectttgtg ttatctggac aaatagtaga 1020
aggaacagac tccttcaaag tgactacatg aacatgactc cccggaggcce tgggctcact 1080
cgaaagcctt accagcccta cgcccctgece agagactttyg cagegtaccyg ccccagagca 1140
aaattcagca ggagtgcaga gactgctgec aacctgcagg accccaacca gctctacaat 1200
gagctcaatc tagggcgaag agaggaatat gacgtcttgg agaagaagcg ggctcgggat 1260
ccagagatgg gaggcaaaca gcagaggagg aggaaccccece aggaaggcegt atacaatgca 1320
ctgcagaaag acaagatggc agaagcctac agtgagatceg gcacaaaagyg cgagaggcgg 1380
agaggcaagg ggcacgatgg cctttaccag ggtctcagea ctgccaccaa ggacacctat 1440
gatgccctge atatgcagac cctggccecct cgcgcgacca actttagect gctgaaacag 1500
gcgggcgatyg tggaagaaaa cccgggceccg atgaaagttt tgtgggccgce tttgttggta 1560
acgttettgg caggctgtca ggcgaaggtt gaacaagcag tcgaaacgga gccagagcca 1620
gagctccgac agcagaccga atggcaatct ggtcaaaggt gggaacttgce gttgggceccga 1680
ttttgggatt accttagatg ggtgcagaca ctttcagaac aggttcagga ggaattgctt 1740
agctcacagg taactcagga gttgcgcgca cttatggacg agacgatgaa agaactcaag 1800
gegtacaaga gcgagctgga agagcagetce acacctgtag ctgaagaaac acgcgcacgg 1860
ttgtctaaag aactccaggc tgctcaggcce cgcttgggag cagatatgga ggacgtctgt 1920
ggaagactcyg tccagtatcg gggcgaggtg caggccatgt tgggacaaag tacggaagag 1980
cttegggtaa gattggcaag ccacctcagg aaactgagaa agagactcect gagagacgceg 2040
gatgacctgc agaaatgtct tgcagtgtac caagctggag ctcgcgaagg cgctgaacgg 2100
ggactgagtyg cgattagaga acgattgggc cctcttgttg aacaggggag ggttagagceg 2160
gcgactgteg gttectetgge agggcagcect ctgcaagagce gcgctcaagce ttggggtgaa 2220
cgecttagag cccgaatgga agagatgggce tctcecggacce gagatcgact tgatgaggtg 2280
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aaggagcaag tggcggaagt tcgagctaag ctggaggaac aggcccaaca aatccgactce 2340
caagccgagg cttttcaagce aaggctgaaa agctggtttg aacccttggt cgaagacatg 2400
cagcgecagt gggcegggatt ggttgaaaaa gtccaagecyg cggttggcac gtcegecgee 2460

ccegtgecaa gtgacaatca ctaa 2484
SEQ ID NO: 14 moltype = AA length = 827

FEATURE Location/Qualifiers

source 1..827

mol type = protein

note = muPAR.m28z APOE2

organism = synthetic construct
SEQUENCE: 14
MASPLTRFLS LNLLLLGESI IEVQLVESGG GLVQPGRSLK LSCAASGFTF SNYAMAWVRQ 60
APTKGLEWVA SISTGGGNTY YRDSVKGRFT ISRDNAKNTL YLQOMDSLRSE DTATYYCARQ 120
GGGYSDSFDY WGQGVMVTVS SGGGGSGGGG SGGGGSDVQOM TQSPSNLAAS PGESVSINCK 180
ASKSISKYLA WYQQKPGKAN KLLIYSGSTL QSGTPSRFSG SGSGTDFTLT IRNLEPEDFG 240
LYYCQQHNEY PLTFGSGTKL EIKREQKLIS EEDLIEFMYP PPYLDNERSN GTIIHIKEKH 300
LCHTQSSPKL FWALVVVAGV LFCYGLLVTV ALCVIWTNSR RNRLLQSDYM NMTPRRPGLT 360
RKPYQPYAPA RDFAAYRPRA KFSRSAETAA NLQDPNQLYN ELNLGRREEY DVLEKKRARD 420
PEMGGKQQRR RNPQEGVYNA LQKDKMAEAY SEIGTKGERR RGKGHDGLYQ GLSTATKDTY 480
DALHMQTLAP RATNFSLLKQ AGDVEENPGP MKVLWAALLV TFLAGCQAKV EQAVETEPEP 540
ELRQQTEWQS GORWELALGR FWDYLRWVQT LSEQVQEELL SSQVTQELRA LMDETMKELK 600
AYKSELEEQL TPVAEETRAR LSKELQAAQA RLGADMEDVC GRLVQYRGEV QAMLGQSTEE 660
LRVRLASHLR KLRKRLLRDA DDLQKCLAVY QAGAREGAER GLSAIRERLG PLVEQGRVRA 720
ATVGSLAGQP LQERAQAWGE RLRARMEEMG SRTRDRLDEV KEQVAEVRAK LEEQAQQIRL 780

QAEAFQARLK SWFEPLVEDM QRQWAGLVEK VQAAVGTSAA PVPSDNH 827
SEQ ID NO: 15 moltype = DNA length = 2502

FEATURE Location/Qualifiers

source 1..2502

mol_type = other DNA

note = huPAR.h28z APOE2

organism = synthetic construct
SEQUENCE: 15
atggcectge cagtaacggce tctgctgetg cecacttgete tgctecteca tgcagecagg 60
cctcaggtga ccctgaagga gtccggeccee ggcatcctge ageccagceca gaccctgage 120
ctgacctget ccttcagegg ctteteectyg tecaccteeyg gecatgggegt gggetggate 180
agacagccca gcggcaaggg cctggagtgg ctggeccaca tcetggtggga cgatgacaag 240
agatacaacc ccgctctgaa gagccggetg acaatcagea aggaccctag cagtaaccag 300
gtgttcctga agatcgctte cgtggacaca gcagacatcg caacatacta ttgegtgegg 360
atcggeggaa gcagtggata catggactac tggggacagg gaaccagcegt gaccgtgage 420
agtggtggag gtggatcagg tggaggtgga tctggtggag gtggatctga catcgtgetyg 480
acccagagcece cagctagett ggcagtgage ctgggacaga gggctaccat cagctgcaga 540
gcttcagaga gegtggacag ctacggaaac agcttcatge actggtacca gcagaagcca 600
ggacagccac ctaagctgct gatctaccgg gectagcaacce tgaagtccgg aatccctget 660
cggtttageg gaageggtag cggcaccgac ttcaccctga caatcaacce agtggaggee 720
gacgatgtgyg caacctactg ctgtcagcag agcaacgagg acccatggac cttecggeggt 780
ggaaccaaac tggagatcaa gagaattgaa gttatgtatc ctecctectta cctagacaat 840
gagaagagca atggaaccat tatccatgtg aaagggaaac acctttgtcc aagtccccta 900
tttceecggac cttctaagece cttttgggtyg ctggtggtgyg ttggtggagt cctggettge 960
tatagcttge tagtaacagt ggcctttatt attttctggg tgaggagtaa gaggagcagg 1020
ctectgecaca gtgactacat gaacatgact ceecgecgece cegggeccac ccgcaagcat 1080
taccagccct atgccccacce acgcgacttce gcagcectate gctcecagagt gaagttcage 1140
aggagcgcag acgcccccge gtaccagcag ggccagaacce agctctataa cgagcetcaat 1200
ctaggacgaa gagaggagta cgatgttttg gacaagagac gtggccggga ccctgagatg 1260
gggggaaagce cgagaaggaa gaaccctcag gaaggcctgt acaatgaact gcagaaagat 1320
aagatggcgg aggcctacag tgagattggg atgaaaggeg agcegecggayg gggcaagggg 1380
cacgatggcce tttaccaggg tctcagtaca gccaccaagg acacctacga cgcccttcac 1440
atgcaggccce tgccecccteg cgcgaccaac tttagcctge tgaaacaggce gggcgatgtg 1500
gaagaaaacc cgggcccgga acagaaactg attagcgaag aagatctgat gaaagttttg 1560
tgggccegett tgttggtaac gttcttggca ggctgtcagg cgaaggttga acaagcagte 1620
gaaacggagce cagagccaga gctccgacag cagaccgaat ggcaatctgg tcaaaggtgg 1680
gaacttgcegt tgggccgatt ttgggattac cttagatggg tgcagacact ttcagaacag 1740
gttcaggagg aattgcttag ctcacaggta actcaggagt tgcgcgcact tatggacgag 1800
acgatgaaag aactcaaggc gtacaagagc gagctggaag agcagctcac acctgtaget 1860
gaagaaacac gcgcacggtt gtctaaagaa ctccaggcetyg ctcaggeccg cttgggageca 1920
gatatggagg acgtctgtgg aagactcgtc cagtatcggg gcgaggtgca ggccatgttg 1980
ggacaaagta cggaagagct tcgggtaaga ttggcaagcc acctcaggaa actgagaaag 2040
agactcctga gagacgcgga tgacctgcag aaatgtcttg cagtgtacca agctggaget 2100
cgcgaaggcg ctgaacgggg actgagtgcg attagagaac gattgggccce tcecttgttgaa 2160
caggggaggg ttagagcggc gactgtcggt tctectggcag ggcagectcect gcaagagcge 2220
gctcaagett ggggtgaacg ccttagagec cgaatggaag agatgggctce tcggacccga 2280
gatcgacttyg atgaggtgaa ggagcaagtg gcggaagttc gagctaagct ggaggaacag 2340
gcccaacaaa tccgactcca agecgagget tttcaagcaa ggctgaaaag ctggtttgaa 2400
ccettggteg aagacatgca gegccagtgg gcgggattgg ttgaaaaagt ccaagecgeg 2460
gttggcacgt ccgccgecce cgtgccaagt gacaatcact aa 2502
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SEQ ID NO: 16 moltype = AA length = 833
FEATURE Location/Qualifiers
source 1..833

mol type = protein

note = huPAR.h28z APOE2

organism = synthetic construct
SEQUENCE: 16
MALPVTALLL PLALLLHAAR PQVTLKESGP GILQPSQTLS LTCSFSGFSL STSGMGVGWI
ROPSGKGLEW LAHIWWDDDK RYNPALKSRL TISKDPSSNQ VFLKIASVDT ADIATYYCVR
IGGSSGYMDY WGQGTSVTVS SGGGGSGGGG SGGGGSDIVL TQSPASLAVS LGQRATISCR
ASESVDSYGN SFMHWYQQKP GQPPKLLIYR ASNLKSGIPA RFSGSGSGTD FTLTINPVEA
DDVATYCCQQ SNEDPWTFGG GTKLEIKRIE VMYPPPYLDN EKSNGTIIHV KGKHLCPSPL
FPGPSKPFWV LVVVGGVLAC YSLLVTVAFI IFWVRSKRSR LLHSDYMNMT PRRPGPTRKH
YQPYAPPRDF AAYRSRVKFS RSADAPAYQQ GONQLYNELN LGRREEYDVL DKRRGRDPEM
GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG HDGLYQGLST ATKDTYDALH
MOALPPRATN FSLLKQAGDV EENPGPEQKL ISEEDLMKVL WAALLVTFLA GCQAKVEQAV
ETEPEPELRQ QTEWQSGQRW ELALGRFWDY LRWVQTLSEQ VQEELLSSQV TQELRALMDE
TMKELKAYKS ELEEQLTPVA EETRARLSKE LQAAQARLGA DMEDVCGRLV QYRGEVQAML
GQSTEELRVR LASHLRKLRK RLLRDADDLQ KCLAVYQAGA REGAERGLSA IRERLGPLVE
QGRVRAATVG SLAGQPLQER AQAWGERLRA RMEEMGSRTR DRLDEVKEQV AEVRAKLEEQ
AQQIRLOAEA FQARLKSWFE PLVEDMQRQW AGLVEKVQAA VGTSAAPVPS DNH

SEQ ID NO: 17 moltype = DNA length = 3279
FEATURE Location/Qualifiers
source 1..3279

mol_type = other DNA

note = miniXon huPAR.h28z mCherry

organism = synthetic construct
SEQUENCE: 17
tttctgtaca acttaacctt gcagagagcec actggcatca getttgccat tcttggaaac
ttttectggta agttctecteg ttaccatctt ttgaaatttt aagtgaatta atacatatct
tgcttagtet cttgtgcagg aaatgttttce catttatgac aaaacaggaa ttgtgtgaaa
tttcaaatat tggattagga aatacaaagt tactgaaagt gaggtactaa tgtttataaa
ataaaaactt tttcttgcca tttgcagatt taacattttt gagtcaatcc aagtgccacce
atgcaggagg ttcatgattg tgtagagtaa gacataattt tgttgaggtt taactctgaa
tacttaatgt ggtactgaat acttaatgtg gtactgagag gcagcctaac tgaccacaca
gcattcacge ctggctaatt tttgtatttt tagtagagac ggggtttcac catggtggec
aggctgggtt ctggttgttt atgatcttta ttttttggtg atctaggaac caaacaacaa
gaaattgttyg tttccegtgg gtaagaggat cccgagagat ctggcagegg agagggcaga
ggaagtctte taacatgcgg tgacgtggag gagaatccceg gecctagget cgagatggece
ctgccagtaa cggctetget getgccactt getcetgetee tecatgcage caggectcag
gtgaccctga aggagtccgg ccceggcate ctgcagecca gecagaccct gagectgace
tgctecttea geggettete cctgtecace teecggcatgg gegtgggetyg gatcagacag
cccageggea agggectgga gtggetggece cacatctggt gggacgatga caagagatac
aaccecegete tgaagagccg getgacaatce agcaaggacce ctagcagtaa ccaggtgtte
ctgaagatcg ctteegtgga cacagcagac atcgcaacat actattgegt geggatcgge
ggaagcagtyg gatacatgga ctactgggga cagggaacca gcgtgaccgt gagcagtggt
ggaggtggat caggtggagg tggatctggt ggaggtggat ctgacatcgt getgacccag
agcccageta gettggecagt gagcctggga cagagggcta ccatcagetyg cagagettca
gagagcgtygyg acagctacgg aaacagcttc atgcactggt accagcagaa gccaggacag
ccacctaage tgctgatcta ccgggctage aacctgaagt ceggaatccee tgcteggttt
agcggaageg gtageggcac cgacttcacce ctgacaatca acccagtgga ggccgacgat
gtggcaacct actgctgtca gcagagcaac gaggacccat ggaccttegg cggtggaacce
aaactggaga tcaagagaat tgaagttatg tatcctccte cttacctaga caatgagaag
agcaatggaa ccattatcca tgtgaaaggg aaacaccttt gtccaagtcce cctatttcce
ggaccttcta ageccttttg ggtgetggtg gtggttggtyg gagtcectgge ttgctatage
ttgctagtaa cagtggcectt tattattttce tgggtgagga gtaagaggag caggctectg
cacagtgact acatgaacat gactcceccge cgeccceggge ccacccgcaa gcattaccag
ccctatgece caccacgcga cttcegecagece tatcgcteca gagtgaagtt cagcaggage
gcagacgcee ccgegtacca gcagggccag aaccagetcet ataacgaget caatctagga
cgaagagagg agtacgatgt tttggacaag agacgtggec gggaccctga gatgggggga
aagccgagaa ggaagaaccce tcaggaaggce ctgtacaatg aactgcagaa agataagatg
gecggaggect acagtgagat tgggatgaaa ggcgagegec ggaggggcaa ggggcacgat
ggectttace agggtctcag tacagccacce aaggacacct acgacgccect tcacatgcag
geectgecee ctegegcegac caactttage ctgctgaaac aggcgggcega tgtggaagaa
aaccegggece cgatgectga accctctaag tcetgctcecag ccecectaaaaa gggttctaag
aaggctatca ctaaggcgca gaagaaggat ggtaagaagce gtaagcgcag ccgcaaggag
agctattcta tctatgtgta caaggttctg aagcaggtece accccgacac cggcatctca
tccaaggcca tggggatcat gaactcectte gtcaacgaca tcettecgageg catcgeggge
gaggcttete gectggctca ctacaataag cgctcgacca tcacctecag ggagattcag
acggctgtge gectgetget gectggggag ctggctaage atgetgtgte cgagggcact
aaggcagtta ccaagtacac tagctctaag gatccaccgg tcegecaccat ggtgagcaag
ggcgaggagyg ataacatgge catcatcaag gagttcatge gettcaaggt gcacatggag
ggctcegtga acggccacga gttcgagatce gagggcgagg gegagggecg ccecectacgag
ggcacccaga ccgecaagcet gaaggtgacce aagggtggec cectgecctt cgectgggac

60

120
180
240
300
360
420
480
540
600
660
720
780
833

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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atcctgtecce ctcagttcat gtacggctcece aaggcctacg tgaagcaccce cgccgacatce 2820
ccecgactact tgaagctgte ctteccccgag ggcttcaagt gggagegcegt gatgaactte 2880
gaggacggceyg gegtggtgac cgtgacccag gactcctece tgcaggacgg cgagttcate 2940
tacaaggtga agctgcgegg caccaacttce cectccgacyg gecccgtaat gcagaagaag 3000
accatgggcet gggaggectce cteccgagegg atgtacceeg aggacggege cctgaaggge 3060
gagatcaagce agaggctgaa gctgaaggac ggcggccact acgacgctga ggtcaagacce 3120
acctacaagg ccaagaagcc cgtgcagetg ceeggcegect acaacgtcaa catcaagttg 3180
gacatcacct cccacaacga ggactacacc atcgtggaac agtacgaacg cgccgaggge 3240
cgccactcecca cecggecggcat ggacgagctg tacaagtaa 3279
SEQ ID NO: 18 moltype = AA length = 1077
FEATURE Location/Qualifiers
source 1..1077

mol type = protein

note = miniXon huPAR.h28z mCherry

organism = synthetic construct
SEQUENCE: 18
FLYNLTLQRA TGISFAILGN FSGKFSRYHL LKFVNYISCL VSCAGNVFHL QNRNCVKFQI 60
LDEIQSYKGT NVYKIKTFSC HLQIHFVNPS ATMQEVHDCV EDIILLRFNS EYLMWYILNV 120
VLRGSLTDHT AFTPGFLYFR RGFTMVARLG SGCLSLFFGD LGTKQQEIVV SRGEDPERSG 180
SGEGRGSLLT CGDVEENPGP RLEMALPVTA LLLPLALLLH AARPQVTLKE SGPGILQPSQ 240
TLSLTCSFSG FSLSTSGMGV GWIRQPSGKG LEWLAHIWWD DDKRYNPALK SRLTISKDPS 300
SNQVFLKIAS VDTADIATYY CVRIGGSSGY MDYWGQGTSV TVSSGGGGSG GGGSGGGGSD 360
IVLTQSPASL AVSLGQRATI SCRASESVDS YGNSFMHWYQ QKPGQPPKLL IYRASNLKSG 420
IPARFSGSGS GTDFTLTINP VEADDVATYC CQQSNEDPWT FGGGTKLEIK RIEVMYPPPY 480
LDNEKSNGTI IHVKGKHLCP SPLFPGPSKP FWVLVVVGGV LACYSLLVTV AFIIFWVRSK 540
RSRLLHSDYM NMTPRRPGPT RKHYQPYAPP RDFAAYRSRV KFSRSADAPA YQQGQONQLYN 600
ELNLGRREEY DVLDKRRGRD PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR 660
GKGHDGLYQG LSTATKDTYD ALHMQALPPR ATNFSLLKQA GDVEENPGPM PEPSKSAPAP 720
KKGSKKAITK AQKKDGKKRK RSRKESYSIY VYKVLKQVHP DTGISSKAMG IMNSFVNDIF 780
ERIAGEASRL AHYNKRSTIT SREIQTAVRL LLPGELAKHA VSEGTKAVTK YTSSKDPPVA 840
TMVSKGEEDN MAIIKEFMRF KVHMEGSVNG HEFEIEGEGE GRPYEGTQTA KLKVTKGGPL 900
PFAWDILSPQ FMYGSKAYVK HPADIPDYLK LSFPEGFKWE RVMNFEDGGV VTVTQDSSLQ 960
DGEFIYKVKL RGTNFPSDGP VMQKKTMGWE ASSERMYPED GALKGEIKQR LKLKDGGHYD 1020
AEVKTTYKAK KPVQLPGAYN VNIKLDITSH NEDYTIVEQY ERAEGRHSTG GMDELYK 1077
SEQ ID NO: 19 moltype = DNA length = 2889
FEATURE Location/Qualifiers
source 1..2889

mol_type = other DNA

note = miniXon muPAR.m28z mCherry

organism = synthetic construct
SEQUENCE: 19
tttctgtaca acttaacctt gcagagagcec actggcatca getttgccat tcttggaaac 60
ttttctggta agttctcteg ttaccatctt ttgaaatttt aagtgaatta atacatatct 120
tgcttagtet cttgtgcagg aaatgttttce catttatgac aaaacaggaa ttgtgtgaaa 180
tttcaaatat tggattagga aatacaaagt tactgaaagt gaggtactaa tgtttataaa 240
ataaaaactt tttcttgcca tttgcagatt taacattttt gagtcaatcc aagtgccace 300
atgcaggagg ttcatgattg tgtagagtaa gacataattt tgttgaggtt taactctgaa 360
tacttaatgt ggtactgaat acttaatgtg gtactgagag gcagcctaac tgaccacaca 420
gcattcacge ctggctaatt tttgtatttt tagtagagac ggggtttcac catggtggec 480
aggctgggtt ctggttgttt atgatcttta ttttttggtg atctaggaac caaacaacaa 540
gaaattgttyg tttccegtgg gtaagaggat cccgagagat ctggcagegg agagggcaga 600
ggaagtctte taacatgcgg tgacgtggag gagaatcccg gecctagget cgagatggece 660
agcceectga ccaggttect gagcctgaac ctgetgetge tgggcgagag catcatcgaa 720
gtgcagetygyg tggaaagcegg cggeggectg gtgcagecgg gecgcagect gaaactgage 780
tgcgeggega geggetttac ctttagecaac tatgcgatgg cgtgggtgeyg ccaggegcecg 840
accaaaggcce tggaatgggt ggcgagecatt agcaccggeg gceggcaacac ctattatcge 900
gatagcgtga aaggccgcett taccattage cgcgataacg cgaaaaacac cctgtatctg 960
cagatggata gcctgegcag cgaagatacc gegacctatt attgegegeyg ccagggegge 1020
ggctatageg atagctttga ttattggggce cagggcgtga tggtgaccgt gagcagcecgge 1080
ggcggcggat ctggaggtgg tggctcaggt ggcggaggcet ccgatgtgca gatgacccag 1140
agccegagcea acctggegge gagccceggge gaaagcegtga gcattaactyg caaagcgage 1200
aaaagcatta gcaaatatct ggcgtggtat cagcagaaac cgggcaaagc gaacaaactg 1260
ctgatttata gcggcagcac cctgcagage ggcacccega gecgetttag cggcagegge 1320
agcggcaccg attttaccct gaccattcge aacctggaac cggaagattt tggcctgtat 1380
tattgccagce agcataacga atatccgctg acctttggca gcggcaccaa actggaaatt 1440
aaacgcgaac agaaactgat tagcgaagaa gatctgattg agttcatgta ccctecegect 1500
tacctagaca acgagaggag caatggaact attattcaca taaaagagaa acatctttgt 1560
catactcagt catctcctaa gectgttttgg gcactggtcg tggttgctgg agtcctgttt 1620
tgttatggct tgctagtgac agtggctctt tgtgttatct ggacaaatag tagaaggaac 1680
agactccttce aaagtgacta catgaacatg actccccgga ggectgggct cactcgaaag 1740
ccttaccage cctacgccecece tgccagagac tttgcagegt accgccccag agcaaaattce 1800
agcaggagtg cagagactgc tgccaacctg caggacccca accagctcta caatgagcte 1860
aatctagggce gaagagagga atatgacgtce ttggagaaga agcgggctceyg ggatccagag 1920
atgggaggca aacagcagag gaggaggaac ccccaggaag gcgtatacaa tgcactgcag 1980
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aaagacaaga tggcagaagc ctacagtgag atcggcacaa aaggcgagag gcggagagge 2040
aaggggcacg atggccttta ccagggtctc agcactgcca ccaaggacac ctatgatgec 2100
ctgcatatgc agaccctggce ccecctegegeg accaacttta gectgectgaa acaggceggge 2160
gatgtggaag aaaacccggg cccggtgage aagggcgagg aggataacat ggccatcatce 2220
aaggagttca tgcgcttcaa ggtgcacatg gagggctccg tgaacggcca cgagttcgag 2280
atcgagggeg agggegaggg ccgccectac gagggcaccee agaccgccaa gctgaaggtyg 2340
accaagggtg gcccectgece cttegectgg gacatcetgt cccectcagtt catgtacgge 2400
tccaaggect acgtgaagca ccccgecgac atccccgact acttgaaget gtceccttceccece 2460
gagggcttca agtgggagcg cgtgatgaac ttcgaggacg gcggcgtggt gaccgtgacce 2520
caggactcct ccctgcagga cggcgagttce atctacaagyg tgaagctgeyg cggcaccaac 2580
tteccecteeg acggeccegt aatgcagaag aagaccatgg gcetgggagge ctcectccgag 2640
cggatgtace ccgaggacgg cgccctgaag ggcgagatca agcagaggcet gaagctgaag 2700
gacggcggee actacgacgce tgaggtcaag accacctaca aggccaagaa gcccgtgcag 2760
ctgceeggeg cctacaacgt caacatcaag ttggacatca ccteccacaa cgaggactac 2820
accatcgtgg aacagtacga acgcgccgag ggccgccact ccaccggegyg catggacgag 2880

ctgtacaag 2889
SEQ ID NO: 20 moltype = AA length = 948

FEATURE Location/Qualifiers

source 1..948

mol type = protein

note = miniXon muPAR.m28z mCherry

organism = synthetic construct
SEQUENCE: 20
FLYNLTLQRA TGISFAILGN FSGKFSRYHL LKFVNYISCL VSCAGNVFHL QNRNCVKFQI 60
LDEIQSYKGT NVYKIKTFSC HLQIHFVNPS ATMQEVHDCV EDIILLRFNS EYLMWYILNV 120
VLRGSLTDHT AFTPGFLYFR RGFTMVARLG SGCLSLFFGD LGTKQQEIVV SRGEDPERSG 180
SGEGRGSLLT CGDVEENPGP RLEMASPLTR FLSLNLLLLG ESIIEVQLVE SGGGLVQPGR 240
SLKLSCAASG FTFSNYAMAW VRQAPTKGLE WVASISTGGG NTYYRDSVKG RFTISRDNAK 300
NTLYLQOMDSL RSEDTATYYC ARQGGGYSDS FDYWGQGVMV TVSSGGGGSG GGGSGGGGSD 360
VOMTQSPSNL AASPGESVSI NCKASKSISK YLAWYQQKPG KANKLLIYSG STLQSGTPSR 420
FSGSGSGTDF TLTIRNLEPE DFGLYYCQQH NEYPLTFGSG TKLEIKREQK LISEEDLIEF 480
MYPPPYLDNE RSNGTIIHIK EKHLCHTQSS PKLFWALVVV AGVLFCYGLL VTVALCVIWT 540
NSRRNRLLQS DYMNMTPRRP GLTRKPYQPY APARDFAAYR PRAKFSRSAE TAANLQDPNQ 600
LYNELNLGRR EEYDVLEKKR ARDPEMGGKQ QRRRNPQEGV YNALQKDKMA EAYSEIGTKG 660
ERRRGKGHDG LYQGLSTATK DTYDALHMQT LAPRATNFSL LKQAGDVEEN PGPVSKGEED 720
NMAIIKEFMR FKVHMEGSVN GHEFEIEGEG EGRPYEGTQT AKLKVTKGGP LPFAWDILSP 780
QFMYGSKAYV KHPADIPDYL KLSFPEGFKW ERVMNFEDGG VVTVTQDSSL QDGEFIYKVK 840
LRGTNFPSDG PVMQKKTMGW EASSERMYPE DGALKGEIKQ RLKLKDGGHY DAEVKTTYKA 900

KKPVQLPGAY NVNIKLDITS HNEDYTIVEQ YERAEGRHST GGMDELYK 948
SEQ ID NO: 21 moltype = DNA length = 3138

FEATURE Location/Qualifiers

source 1..3138

mol_type = other DNA

note = miniXon muPAR.m28z APOE2

organism = synthetic construct
SEQUENCE: 21
tttctgtaca acttaacctt gcagagagcec actggcatca getttgccat tcttggaaac 60
ttttctggta agttctcteg ttaccatctt ttgaaatttt aagtgaatta atacatatct 120
tgcttagtet cttgtgcagg aaatgttttce catttatgac aaaacaggaa ttgtgtgaaa 180
tttcaaatat tggattagga aatacaaagt tactgaaagt gaggtactaa tgtttataaa 240
ataaaaactt tttcttgcca tttgcagatt taacattttt gagtcaatcc aagtgccace 300
atgcaggagg ttcatgattg tgtagagtaa gacataattt tgttgaggtt taactctgaa 360
tacttaatgt ggtactgaat acttaatgtg gtactgagag gcagcctaac tgaccacaca 420
gcattcacge ctggctaatt tttgtatttt tagtagagac ggggtttcac catggtggec 480
aggctgggtt ctggttgttt atgatcttta ttttttggtg atctaggaac caaacaacaa 540
gaaattgttyg tttccegtgg gtaagaggat cccgagagat ctggcagegg agagggcaga 600
ggaagtctte taacatgcgg tgacgtggag gagaatcccg gecctagget cgagatggece 660
agcceectga ccaggttect gagcctgaac ctgetgetge tgggcgagag catcatcgaa 720
gtgcagetygyg tggaaagcegg cggeggectg gtgcagecgg gecgcagect gaaactgage 780
tgcgeggega geggetttac ctttagecaac tatgcgatgg cgtgggtgeyg ccaggegcecg 840
accaaaggcce tggaatgggt ggcgagecatt agcaccggeg gceggcaacac ctattatcge 900
gatagcgtga aaggccgcett taccattage cgcgataacg cgaaaaacac cctgtatctg 960
cagatggata gcctgegcag cgaagatacc gegacctatt attgegegeyg ccagggegge 1020
ggctatageg atagctttga ttattggggce cagggcgtga tggtgaccgt gagcagcecgge 1080
ggcggcggat ctggaggtgg tggctcaggt ggcggaggcet ccgatgtgca gatgacccag 1140
agccegagcea acctggegge gagccceggge gaaagcegtga gcattaactyg caaagcgage 1200
aaaagcatta gcaaatatct ggcgtggtat cagcagaaac cgggcaaagc gaacaaactg 1260
ctgatttata gcggcagcac cctgcagage ggcacccega gecgetttag cggcagegge 1320
agcggcaccg attttaccct gaccattcge aacctggaac cggaagattt tggcctgtat 1380
tattgccagce agcataacga atatccgctg acctttggca gcggcaccaa actggaaatt 1440
aaacgcgaac agaaactgat tagcgaagaa gatctgattg agttcatgta ccctecegect 1500
tacctagaca acgagaggag caatggaact attattcaca taaaagagaa acatctttgt 1560
catactcagt catctcctaa gectgttttgg gcactggtcg tggttgctgg agtcctgttt 1620
tgttatggct tgctagtgac agtggctctt tgtgttatct ggacaaatag tagaaggaac 1680
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agactccttce aaagtgacta catgaacatg actccccgga ggectgggct cactcgaaag 1740
ccttaccage cctacgccecece tgccagagac tttgcagegt accgccccag agcaaaattce 1800
agcaggagtg cagagactgc tgccaacctg caggacccca accagctcta caatgagcte 1860
aatctagggce gaagagagga atatgacgtce ttggagaaga agcgggctceyg ggatccagag 1920
atgggaggca aacagcagag gaggaggaac ccccaggaag gcgtatacaa tgcactgcag 1980
aaagacaaga tggcagaagc ctacagtgag atcggcacaa aaggcgagag gcggagagge 2040
aaggggcacg atggccttta ccagggtctc agcactgcca ccaaggacac ctatgatgec 2100
ctgcatatgc agaccctggce ccecctegegeg accaacttta gectgectgaa acaggceggge 2160
gatgtggaag aaaacccggg cccgatgaaa gttttgtggg ccegetttgtt ggtaacgtte 2220
ttggcaggct gtcaggcgaa ggttgaacaa gcagtcgaaa cggagccaga gccagagcte 2280
cgacagcaga ccgaatggca atctggtcaa aggtgggaac ttgcgttggg ccgattttgg 2340
gattacctta gatgggtgca gacactttca gaacaggttc aggaggaatt gcttagctca 2400
caggtaactc aggagttgcg cgcacttatg gacgagacga tgaaagaact caaggcgtac 2460
aagagcgagce tggaagagca gctcacacct gtagctgaag aaacacgcge acggttgtcet 2520
aaagaactcc aggctgctca ggcccgettg ggagcagata tggaggacgt ctgtggaaga 2580
ctegtecagt atcggggcga ggtgcaggcece atgttgggac aaagtacgga agagcttcgg 2640
gtaagattgyg caagccacct caggaaactg agaaagagac tcctgagaga cgcggatgac 2700
ctgcagaaat gtcttgcagt gtaccaagct ggagctcgcg aaggcgctga acggggactg 2760
agtgcgatta gagaacgatt gggccctctt gttgaacagg ggagggttag agcggcgact 2820
gtcggttete tggcagggca gcctcectgcaa gagcgegcte aagettgggg tgaacgectt 2880
agagcccgaa tggaagagat gggctctegg acccgagate gacttgatga ggtgaaggag 2940
caagtggcgg aagttcgage taagctggag gaacaggccce aacaaatccyg actccaagcec 3000
gaggcttttec aagcaaggct gaaaagctgg tttgaacccet tggtcgaaga catgcagcecge 3060
cagtgggcgg gattggttga aaaagtccaa gccgcggttg gcacgtccege cgccececgtg 3120

ccaagtgaca atcactaa 3138
SEQ ID NO: 22 moltype = AA length = 1030

FEATURE Location/Qualifiers

source 1..1030

mol type = protein

note = miniXon muPAR.m28z APOE2

organism = synthetic construct
SEQUENCE: 22
FLYNLTLQRA TGISFAILGN FSGKFSRYHL LKFVNYISCL VSCAGNVFHL QNRNCVKFQI 60
LDEIQSYKGT NVYKIKTFSC HLQIHFVNPS ATMQEVHDCV EDIILLRFNS EYLMWYILNV 120
VLRGSLTDHT AFTPGFLYFR RGFTMVARLG SGCLSLFFGD LGTKQQEIVV SRGEDPERSG 180
SGEGRGSLLT CGDVEENPGP RLEMASPLTR FLSLNLLLLG ESIIEVQLVE SGGGLVQPGR 240
SLKLSCAASG FTFSNYAMAW VRQAPTKGLE WVASISTGGG NTYYRDSVKG RFTISRDNAK 300
NTLYLQOMDSL RSEDTATYYC ARQGGGYSDS FDYWGQGVMV TVSSGGGGSG GGGSGGGGSD 360
VOMTQSPSNL AASPGESVSI NCKASKSISK YLAWYQQKPG KANKLLIYSG STLQSGTPSR 420
FSGSGSGTDF TLTIRNLEPE DFGLYYCQQH NEYPLTFGSG TKLEIKREQK LISEEDLIEF 480
MYPPPYLDNE RSNGTIIHIK EKHLCHTQSS PKLFWALVVV AGVLFCYGLL VTVALCVIWT 540
NSRRNRLLQS DYMNMTPRRP GLTRKPYQPY APARDFAAYR PRAKFSRSAE TAANLQDPNQ 600
LYNELNLGRR EEYDVLEKKR ARDPEMGGKQ QRRRNPQEGV YNALQKDKMA EAYSEIGTKG 660
ERRRGKGHDG LYQGLSTATK DTYDALHMQT LAPRATNFSL LKQAGDVEEN PGPMKVLWAA 720
LLVTFLAGCQ AKVEQAVETE PEPELRQQTE WQSGQRWELA LGRFWDYLRW VQTLSEQVQE 780
ELLSSQVTQE LRALMDETMK ELKAYKSELE EQLTPVAEET RARLSKELQA AQARLGADME 840
DVCGRLVQYR GEVQAMLGQS TEELRVRLAS HLRKLRKRLL RDADDLQKCL AVYQAGAREG 900
AERGLSAIRE RLGPLVEQGR VRAATVGSLA GQPLQERAQA WGERLRARME EMGSRTRDRL 960
DEVKEQVAEV RAKLEEQAQQ IRLQAEAFQA RLKSWFEPLV EDMQRQOWAGL VEKVQAAVGT 1020

SAAPVPSDNH 1030
SEQ ID NO: 23 moltype = DNA length = 3156

FEATURE Location/Qualifiers

source 1..3156

mol type = other DNA

note = miniXon huPAR.h28z APOE2

organism = synthetic construct
SEQUENCE: 23
tttctgtaca acttaacctt gcagagagcec actggcatca getttgccat tcttggaaac 60
ttttctggta agttctcteg ttaccatctt ttgaaatttt aagtgaatta atacatatct 120
tgcttagtet cttgtgcagg aaatgttttce catttatgac aaaacaggaa ttgtgtgaaa 180
tttcaaatat tggattagga aatacaaagt tactgaaagt gaggtactaa tgtttataaa 240
ataaaaactt tttcttgcca tttgcagatt taacattttt gagtcaatcc aagtgccace 300
atgcaggagg ttcatgattg tgtagagtaa gacataattt tgttgaggtt taactctgaa 360
tacttaatgt ggtactgaat acttaatgtg gtactgagag gcagcctaac tgaccacaca 420
gcattcacge ctggctaatt tttgtatttt tagtagagac ggggtttcac catggtggec 480
aggctgggtt ctggttgttt atgatcttta ttttttggtg atctaggaac caaacaacaa 540
gaaattgttyg tttccegtgg gtaagaggat cccgagagat ctggcagegg agagggcaga 600
ggaagtctte taacatgcgg tgacgtggag gagaatcccg gecctagget cgagatggece 660
ctgccagtaa cggctetget getgccactt getcectgetee tcecatgcage caggectcag 720
gtgaccctga aggagtccgg ccceggcatce ctgcagecca gecagaccct gagectgace 780
tgctecttea geggettete cctgtecace teecggcatgg gegtgggetyg gatcagacag 840
cccageggea agggectgga gtggetggece cacatctggt gggacgatga caagagatac 900
aaccecegete tgaagagccg getgacaatce agcaaggacce ctagcagtaa ccaggtgtte 960
ctgaagatcg cttcecgtgga cacagcagac atcgcaacat actattgcegt gecggatcgge 1020
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ggaagcagtyg gatacatgga ctactgggga cagggaacca gcgtgaccgt gagcagtggt 1080
ggaggtggat caggtggagg tggatctggt ggaggtggat ctgacatcgt gctgacccag 1140
agcccagcta gecttggcagt gagcecctggga cagagggcta ccatcagcetg cagagcecttca 1200
gagagcgtygyg acagctacgg aaacagcttc atgcactggt accagcagaa gccaggacag 1260
ccacctaagce tgctgatcta ccgggctage aacctgaagt ccggaatccce tgcteggttt 1320
agcggaageg gtageggcac cgacttcacce ctgacaatca acccagtgga ggccgacgat 1380
gtggcaacct actgctgtca gcagagcaac gaggacccat ggaccttegg cggtggaacce 1440
aaactggaga tcaagagaat tgaagttatg tatccteccte cttacctaga caatgagaag 1500
agcaatggaa ccattatcca tgtgaaaggg aaacaccttt gtccaagtcc cctatttccece 1560
ggaccttcta agececcttttg ggtgectggtg gtggttggtg gagtcctgge ttgctatage 1620
ttgctagtaa cagtggcctt tattattttc tgggtgagga gtaagaggag caggctcctg 1680
cacagtgact acatgaacat gactccececge cgeccceggge ccacccgcaa gcattaccag 1740
ccetatgece caccacgcga cttcecgcagece tatcgctcecca gagtgaagtt cagcaggage 1800
gcagacgcee ccgegtacca gcagggecag aaccagetcet ataacgaget caatctagga 1860
cgaagagagg agtacgatgt tttggacaag agacgtggece gggaccctga gatgggggga 1920
aagccgagaa ggaagaaccce tcaggaaggce ctgtacaatyg aactgcagaa agataagatg 1980
gecggaggect acagtgagat tgggatgaaa ggcgagegec ggaggggcaa ggggcacgat 2040
ggcctttace agggtctcag tacagccacc aaggacacct acgacgccct tcacatgcag 2100
geectgecee ctegegegac caactttage ctgctgaaac aggcgggega tgtggaagaa 2160
aacccgggcece cggaacagaa actgattagce gaagaagatce tgatgaaagt tttgtgggece 2220
gctttgttgg taacgttctt ggcaggetgt caggcgaagyg ttgaacaagc agtcgaaacg 2280
gagccagage cagagctcceg acagcagacce gaatggcaat ctggtcaaag gtgggaactt 2340
gcgttgggece gattttggga ttaccttaga tgggtgcaga cactttcaga acaggttcag 2400
gaggaattgc ttagctcaca ggtaactcag gagttgcgeg cacttatgga cgagacgatg 2460
aaagaactca aggcgtacaa gagcgagcetg gaagagcage tcacacctgt agctgaagaa 2520
acacgcgcac ggttgtctaa agaactccag gctgctcagg cccgettggg agcagatatg 2580
gaggacgtct gtggaagact cgtccagtat cggggcgagg tgcaggccat gttgggacaa 2640
agtacggaag agcttcgggt aagattggca agecacctca ggaaactgag aaagagactce 2700
ctgagagacg cggatgacct gcagaaatgt cttgcagtgt accaagctgg agctcgcgaa 2760
ggcgctgaac ggggactgag tgcgattaga gaacgattgg gccctcettgt tgaacagggg 2820
agggttagag cggcgactgt cggttctctg gcagggcage ctctgcaaga gcgcgctcaa 2880
gcttggggtyg aacgcecttag agceccgaatg gaagagatgg gctcectceggac ccgagatcga 2940
cttgatgagg tgaaggagca agtggcggaa gttcgageta agetggagga acaggcccaa 3000
caaatccgac tccaagccga ggcttttcaa gcaaggctga aaagctggtt tgaacccttg 3060
gtcgaagaca tgcagcgcca gtgggcggga ttggttgaaa aagtccaagc cgceggttgge 3120

acgtccgeeg cecccegtgee aagtgacaat cactaa 3156
SEQ ID NO: 24 moltype = AA length = 1036

FEATURE Location/Qualifiers

source 1..1036

mol type = protein

note = miniXon huPAR.h28z APOE2

organism = synthetic construct
SEQUENCE: 24
FLYNLTLQRA TGISFAILGN FSGKFSRYHL LKFVNYISCL VSCAGNVFHL QNRNCVKFQI 60
LDEIQSYKGT NVYKIKTFSC HLQIHFVNPS ATMQEVHDCV EDIILLRFNS EYLMWYILNV 120
VLRGSLTDHT AFTPGFLYFR RGFTMVARLG SGCLSLFFGD LGTKQQEIVV SRGEDPERSG 180
SGEGRGSLLT CGDVEENPGP RLEMALPVTA LLLPLALLLH AARPQVTLKE SGPGILQPSQ 240
TLSLTCSFSG FSLSTSGMGV GWIRQPSGKG LEWLAHIWWD DDKRYNPALK SRLTISKDPS 300
SNQVFLKIAS VDTADIATYY CVRIGGSSGY MDYWGQGTSV TVSSGGGGSG GGGSGGGGSD 360
IVLTQSPASL AVSLGQRATI SCRASESVDS YGNSFMHWYQ QKPGQPPKLL IYRASNLKSG 420
IPARFSGSGS GTDFTLTINP VEADDVATYC CQQSNEDPWT FGGGTKLEIK RIEVMYPPPY 480
LDNEKSNGTI IHVKGKHLCP SPLFPGPSKP FWVLVVVGGV LACYSLLVTV AFIIFWVRSK 540
RSRLLHSDYM NMTPRRPGPT RKHYQPYAPP RDFAAYRSRV KFSRSADAPA YQQGQONQLYN 600
ELNLGRREEY DVLDKRRGRD PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR 660
GKGHDGLYQG LSTATKDTYD ALHMQALPPR ATNFSLLKQA GDVEENPGPE QKLISEEDLM 720
KVLWAALLVT FLAGCQAKVE QAVETEPEPE LRQQTEWQSG QRWELALGRF WDYLRWVQTL 780
SEQVQEELLS SQVTQELRAL MDETMKELKA YKSELEEQLT PVAEETRARL SKELQAAQAR 840
LGADMEDVCG RLVQYRGEVQ AMLGQSTEEL RVRLASHLRK LRKRLLRDAD DLQKCLAVYQ 900
AGAREGAERG LSAIRERLGP LVEQGRVRAA TVGSLAGQPL QERAQAWGER LRARMEEMGS 960
RTRDRLDEVK EQVAEVRAKL EEQAQQIRLQ AEAFQARLKS WFEPLVEDMQ RQWAGLVEKV 1020

QAAVGTSAAP VPSDNH 1036
SEQ ID NO: 25 moltype = DNA length = 2484

FEATURE Location/Qualifiers

source 1..2484

mol_type = other DNA

note = muPAR.h28z APOE2

organism = synthetic construct
SEQUENCE: 25
atggcectge cagtaacggce tctgctgetg cecacttgete tgctecteca tgcagecagg 60
cctgaagtge agcetggtgga aagcggegge ggectggtge agecgggecyg cagectgaaa 120
ctgagetgeg cggcgagegg ctttaccttt agcaactatyg cgatggegtyg ggtgegecag 180
gegecgacca aaggcctgga atgggtggceg agcattagca ceggceggegg caacacctat 240
tatcgecgata gcgtgaaagg ccgctttace attagccgeg ataacgcgaa aaacaccctg 300
tatctgcaga tggatagcct gecgcagegaa gataccgega cctattattyg cgcgegecag 360
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ggcggegget atagcgatag ctttgattat tggggecagg gegtgatggt gaccgtgage 420
agcggeggeg geggatcetgg aggtggtgge tcaggtggeg gaggctcecga tgtgcagatg 480
acccagagcece cgagcaacct ggcggcgage cegggcgaaa gegtgagcat taactgcaaa 540
gcgagcaaaa gcattagcaa atatctggceg tggtatcage agaaaccggg caaagcgaac 600
aaactgctga tttatagcgg cagcaccctg cagagcggea ccccgagecyg ctttagegge 660
agcggcageg gcaccgattt taccctgacce attcgcaacce tggaaccgga agattttgge 720
ctgtattatt gccagcagca taacgaatat ccgctgacct ttggcagegyg caccaaactg 780
gaaattaaac gcattgaagt tatgtatcct cctcecttacce tagacaatga gaagagcaat 840
ggaaccatta tccatgtgaa agggaaacac ctttgtccaa gtcccctatt tecccggacct 900
tctaagcccet tttgggtgct ggtggtggtt ggtggagtee tggettgeta tagettgcta 960
gtaacagtgg cctttattat tttetgggtg aggagtaaga ggagcaggct cctgcacagt 1020
gactacatga acatgactcc ccgecgecce gggceccacce gcaagcatta ccagccctat 1080
geeccaccac gegacttcege agectatcge tccagagtga agttcagcag gagcgcagac 1140
geeeccegegt accagcaggg ccagaaccag ctctataacyg agctcaatct aggacgaaga 1200
gaggagtacyg atgttttgga caagagacgt ggccgggacce ctgagatggg gggaaagccg 1260
agaaggaaga accctcagga aggcctgtac aatgaactge agaaagataa gatggcggag 1320
gectacagty agattgggat gaaaggcgag cgccggaggg gcaaggggca cgatggectt 1380
taccagggtce tcagtacagc caccaaggac acctacgacyg cccttcacat gcaggecctyg 1440
cceectegeg cgaccaactt tagcectgetg aaacaggegg gcgatgtgga agaaaacccg 1500
ggccecggact acaaagacga tgacgacaag atgaaagttt tgtgggccgce tttgttggta 1560
acgttettgg caggctgtca ggcgaaggtt gaacaagcag tcgaaacgga gccagagcca 1620
gagctccgac agcagaccga atggcaatct ggtcaaaggt gggaacttgce gttgggceccga 1680
ttttgggatt accttagatg ggtgcagaca ctttcagaac aggttcagga ggaattgctt 1740
agctcacagg taactcagga gttgcgcgca cttatggacg agacgatgaa agaactcaag 1800
gegtacaaga gcgagctgga agagcagetce acacctgtag ctgaagaaac acgcgcacgg 1860
ttgtctaaag aactccaggc tgctcaggcce cgcttgggag cagatatgga ggacgtctgt 1920
ggaagactcyg tccagtatcg gggcgaggtg caggccatgt tgggacaaag tacggaagag 1980
cttegggtaa gattggcaag ccacctcagg aaactgagaa agagactcect gagagacgceg 2040
gatgacctgc agaaatgtct tgcagtgtac caagctggag ctcgcgaagg cgctgaacgg 2100
ggactgagtyg cgattagaga acgattgggc cctcttgttg aacaggggag ggttagagceg 2160
gcgactgteg gttectetgge agggcagcect ctgcaagagce gcgctcaagce ttggggtgaa 2220
cgecttagag cccgaatgga agagatgggce tctcecggacce gagatcgact tgatgaggtg 2280
aaggagcaag tggcggaagt tcgagctaag ctggaggaac aggcccaaca aatccgactce 2340
caagccgagg cttttcaagce aaggctgaaa agctggtttg aacccttggt cgaagacatg 2400
cagcgecagt gggcegggatt ggttgaaaaa gtccaagecyg cggttggcac gtcegecgee 2460
ccegtgecaa gtgacaatca ctaa 2484
SEQ ID NO: 26 moltype = AA length = 827
FEATURE Location/Qualifiers
source 1..827

mol_ type protein

note = muPAR.h28z APOE2

organism synthetic construct
SEQUENCE: 26
MALPVTALLL PLALLLHAAR PEVQLVESGG GLVQPGRSLK LSCAASGFTF SNYAMAWVRQ 60
APTKGLEWVA SISTGGGNTY YRDSVKGRFT ISRDNAKNTL YLQOMDSLRSE DTATYYCARQ 120
GGGYSDSFDY WGQGVMVTVS SGGGGSGGGG SGGGGSDVQOM TQSPSNLAAS PGESVSINCK 180
ASKSISKYLA WYQQKPGKAN KLLIYSGSTL QSGTPSRFSG SGSGTDFTLT IRNLEPEDFG 240
LYYCQQHNEY PLTFGSGTKL EIKRIEVMYP PPYLDNEKSN GTIIHVKGKH LCPSPLFPGP 300
SKPFWVLVVV GGVLACYSLL VTVAFIIFWV RSKRSRLLHS DYMNMTPRRP GPTRKHYQPY 360
APPRDFAAYR SRVKFSRSAD APAYQQGONQ LYNELNLGRR EEYDVLDKRR GRDPEMGGKP 420
RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD TYDALHMQAL 480
PPRATNFSLL KQAGDVEENP GPDYKDDDDK MKVLWAALLV TFLAGCQAKV EQAVETEPEP 540
ELRQQTEWQS GORWELALGR FWDYLRWVQT LSEQVQEELL SSQVTQELRA LMDETMKELK 600
AYKSELEEQL TPVAEETRAR LSKELQAAQA RLGADMEDVC GRLVQYRGEV QAMLGQSTEE 660
LRVRLASHLR KLRKRLLRDA DDLQKCLAVY QAGAREGAER GLSAIRERLG PLVEQGRVRA 720
ATVGSLAGQP LQERAQAWGE RLRARMEEMG SRTRDRLDEV KEQVAEVRAK LEEQAQQIRL 780
QAEAFQARLK SWFEPLVEDM QRQWAGLVEK VQAAVGTSAA PVPSDNH 827
SEQ ID NO: 27 moltype = AA length = 7
FEATURE Location/Qualifiers
source 1..7

mol_ type protein

note = VHCDRI sequence

organism synthetic construct
SEQUENCE: 27
GFTFSNY 7
SEQ ID NO: 28 moltype = AA length = 6
FEATURE Location/Qualifiers
source 1..6

mol_ type protein

note = VHCDR2 sequence

organism synthetic construct
SEQUENCE: 28

STGGGN
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SEQ ID NO: 29
FEATURE
source

SEQUENCE: 29
QGGGYSDSFD Y

SEQ ID NO: 30
FEATURE
source

SEQUENCE: 30
GFSLSTSGM

SEQ ID NO: 31
FEATURE
source

SEQUENCE: 31
WWDDD

SEQ ID NO: 32
FEATURE
source

SEQUENCE: 32
IGGSSGYMDY

SEQ ID NO: 33
FEATURE
source

SEQUENCE: 33
KASKSISKYL A

SEQ ID NO: 34
FEATURE
source

SEQUENCE: 34
SGSTLQS

SEQ ID NO: 35
FEATURE
source

SEQUENCE: 35
QOHNEYPLT

SEQ ID NO: 36
FEATURE
source

SEQUENCE: 36
RASESVDSYG NSFMH

SEQ ID NO: 37
FEATURE
source

moltype = AA length = 11
Location/Qualifiers

1..11

mol type = protein

note = VHCDR3 sequence
organism = synthetic construct

moltype = AA length = 9
Location/Qualifiers

1..9

mol type = protein

note = VHCDRI sequence
organism = synthetic construct

moltype = AA length = 5
Location/Qualifiers

1..5

mol type = protein

note = VHCDR2 sequence
organism = synthetic construct

moltype = AA length = 10
Location/Qualifiers

1..10

mol type = protein

note = VHCDR3 sequence
organism = synthetic construct

moltype = AA length = 11
Location/Qualifiers

1..11

mol type = protein

note = VHCDRI sequence
organism = synthetic construct

moltype = AA length = 7
Location/Qualifiers

1..7

mol type = protein

note = VHCDR2 sequence
organism = synthetic construct

moltype = AA length = 9
Location/Qualifiers

1..9

mol type = protein

note = VHCDR3 sequence
organism = synthetic construct

moltype = AA length = 15
Location/Qualifiers

1..15

mol type = protein

note = VHCDRI sequence
organism = synthetic construct

moltype = AA length = 7
Location/Qualifiers
1..7

11

10

11

15
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SEQUENCE: 37
RASNLKS

SEQ ID NO: 38
FEATURE
source

SEQUENCE: 38
QOSNEDPWT

SEQ ID NO: 39
FEATURE
source

SEQUENCE: 39
KASENVVTYV S

SEQ ID NO: 40
FEATURE
source

SEQUENCE: 40
GASNRYT

SEQ ID NO: 41
FEATURE
source

SEQUENCE: 41
GQGYSYPYT

SEQ ID NO: 42

FEATURE
source

SEQUENCE: 42

mol type = protein
note = VHCDR2 sequence
organism = synthetic construct

moltype = AA length = 9
Location/Qualifiers

1..9

mol type = protein

note = VHCDR3 sequence
organism = synthetic construct

moltype = AA length = 11
Location/Qualifiers

1..11

mol type = protein

note = VHCDRI sequence
organism = synthetic construct

moltype = AA length = 7
Location/Qualifiers

1..7

mol type = protein

note = VHCDR2 sequence
organism = synthetic construct

moltype = AA length = 9
Location/Qualifiers

1..9

mol type = protein

note = VHCDR3 sequence
organism = synthetic construct

moltype = AA length = 120
Location/Qualifiers

1..120

mol type = protein

note = VH of the uPAR binding fragment
organism = synthetic construct

EVQLVESGGG LVQPGRSLKL SCAASGFTFS NYAMAWVRQA PTKGLEWVAS ISTGGGNTYY
RDSVKGRFTI SRDNAKNTLY LQMDSLRSED TATYYCARQG GGYSDSFDYW GQGVMVTVSS

SEQ ID NO: 43
FEATURE
source

SEQUENCE: 43

moltype = AA length = 120
Location/Qualifiers

1..120

mol type = protein

note = VH of the uPAR binding fragment
organism = synthetic construct

QVTLKESGPG ILQPSQTLSL TCSFSGFSLS TSGMGVGWIR QPSGKGLEWL AHIWWDDDKR
YNPALKSRLT ISKDPSSNQV FLKIASVDTA DIATYYCVRI GGSSGYMDYW GQGTSVTVSS

SEQ ID NO: 44
FEATURE
source

SEQUENCE: 44

moltype = AA length = 108
Location/Qualifiers

1..108

mol type = protein

note = VL of the uPAR binding fragment
organism = synthetic construct

DVOMTQSPSN LAASPGESVS INCKASKSIS KYLAWYQQKP GKANKLLIYS GSTLQSGTPS
RFSGSGSGTD FTLTIRNLEP EDFGLYYCQQ HNEYPLTFGS GTKLEIKR

SEQ ID NO: 45
FEATURE
source

moltype = AA length = 112
Location/Qualifiers

1..112

mol type = protein

11

60
120

60
120

60
108
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SEQUENCE: 45
DIVLTQSPAS LAVSLGQRAT
GIPARFSGSG SGTDFTLTIN

SEQ ID NO: 46
FEATURE
source

SEQUENCE: 46
NIVMTQSPKS MSMSVGERVT
RFTGSGSATD FTLTISSVQA

SEQ ID NO: 47
FEATURE
source

SEQUENCE: 47
EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKNTLY
GGGGSGGGGS GGGGSDVQOMT
LLIYSGSTLQ SGTPSRFSGS
IKR

SEQ ID NO: 48
FEATURE
source

SEQUENCE: 48
QVTLKESGPG ILQPSQTLSL
YNPALKSRLT ISKDPSSNQV
GGGGSGGGGS GGGGSDIVLT
QPPKLLIYRA SNLKSGIPAR
TKLEIKR

SEQ ID NO: 49
FEATURE
source

SEQUENCE: 49
QVTLKESGPG ILQPSQTLSL
YNPALKSRLT ISKDPSSNQV
GGGGSGGGGS GGGGSNIVMT
LLIYGASNRY TGVPDRFTGS
IKR

SEQ ID NO: 50
FEATURE
source

SEQUENCE: 50
gaagtccaac tcgttgaaag
tcatgegeeyg ccagtggett
cccacgaaag gcttggagtyg
cgcgatagty ttaaggggag
ctgcagatgyg actcacttag
ggagggtata gtgatagcett
ggtggaggtg gatcaggtgg
cagagtcctt caaatttgge
tccaagtcca tttcaaagta
ctcetgattt atagegggag
ggttctggga ccgacttcac
tactattgtc agcagcacaa
atcaagagag cggcc

note = VL of the uPAR binding fragment
organism = synthetic construct

ISCRASESVD SYGNSFMHWY QQKPGQPPKL LIYRASNLKS
PVEADDVATY CCQQSNEDPW TFGGGTKLEI KR

moltype = AA length = 108
Location/Qualifiers

1..108

mol type = protein

note = VL of the uPAR binding fragment
organism = synthetic construct

LTCKASENVV TYVSWYQQKP EQSPKLLIYG ASNRYTGVPD
EDLADYHCGQ GYSYPYTFGG GTKLEIKR

moltype = AA length = 243
Location/Qualifiers

1..243

mol type = protein

note = uPAR binding fragment
organism = synthetic construct

SCAASGFTFS NYAMAWVRQA PTKGLEWVAS ISTGGGNTYY
LOMDSLRSED TATYYCARQG GGYSDSFDYW GQGVMVTVSS
QSPSNLAASP GESVSINCKA SKSISKYLAW YQQKPGKANK
GSGTDFTLTI RNLEPEDFGL YYCQQHNEYP LTFGSGTKLE

moltype = AA length = 247
Location/Qualifiers

1..247

mol type = protein

note = uPAR binding fragment
organism = synthetic construct

TCSFSGFSLS TSGMGVGWIR QPSGKGLEWL AHIWWDDDKR
FLKIASVDTA DIATYYCVRI GGSSGYMDYW GQGTSVTVSS
QSPASLAVSL GQRATISCRA SESVDSYGNS FMHWYQQKPG
FSGSGSGTDF TLTINPVEAD DVATYCCQQS NEDPWTFGGG

moltype = AA length = 243
Location/Qualifiers

1..243

mol type = protein

note = uPAR binding fragment
organism = synthetic construct

TCSFSGFSLS TSGMGVGWIR QPSGKGLEWL AHIWWDDDKR
FLKIASVDTA DIATYYCVRI GGSSGYMDYW GQGTSVTVSS
QSPKSMSMSV GERVTLTCKA SENVVTYVSW YQQKPEQSPK
GSATDFTLTI SSVQAEDLAD YHCGQGYSYP YTFGGGTKLE

moltype = DNA length = 735
Location/Qualifiers

1..735

mol_type = other DNA

note = encoding sequence of uPAR binding fragment

organism = synthetic construct

cggeggtggt cttgtccage caggcagatc actgaaactg
cactttctece aattacgcaa tggegtgggt tagacaggec
ggtegeatca atcagtacag gaggtggaaa cacttactat
attcacgatt agccgggaca acgcgaaaaa cacgttgtat
atccgaggac acagcgactt actactgtge gaggcagggce
tgattactgg ggccagggceg taatggtaac tgttagttet
aggtggatct ggtggaggtg gatctgatgt gcagatgaca
cgcttecacce ggagaatcag taagtatcaa ctgtaaageg
tttggcatgg tatcaacaga agccgggaaa ggcgaacaaa
taccttgcag tceggcacge ctagtagatt ttecaggetec
tttgacgatt cgcaatttgg aaccagagga ttttgggetg
cgaatacceg ttgacttttg gtagtggtac aaagetggaa

60
112

60
108

60

120
180
240
243

60

120
180
240
247

60

120
180
240
243

60

120
180
240
300
360
420
480
540
600
660
720
735
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SEQ ID NO: 51 moltype = DNA length = 741
FEATURE Location/Qualifiers
source 1..741

mol_type = other DNA

note = encoding sequence of uPAR binding fragment

organism = synthetic construct
SEQUENCE: 51
caggtgacce tgaaggagtc cggcccegge atectgcage ccagcecagac cctgagectg 60
acctgetect tcageggett cteccctgtec acctecggea tgggegtggyg ctggatcaga 120
cagcecageg gcaagggect ggagtggetg geccacatet ggtgggacga tgacaagaga 180
tacaaccceg ctctgaagag ccggctgaca atcagcaagyg accctagcag taaccaggtyg 240
ttecctgaaga tcegetteegt ggacacagca gacatcgcaa catactattyg cgtgeggate 300
ggcggaagca gtggatacat ggactactgg ggacagggaa ccagcgtgac cgtgagcagt 360
ggtggaggty gatcaggtgg aggtggatct ggtggaggtg gatctgacat cgtgctgacce 420
cagagcccag ctagettgge agtgagectg ggacagaggg ctaccatcag ctgcagaget 480
tcagagagceg tggacagcta cggaaacagce ttcatgcact ggtaccagca gaagccagga 540
cagccaccta agctgetgat ctaccggget agcaacctga agtccggaat ccctgetcegg 600
tttagecggaa gcggtagegg caccgactte accctgacaa tcaacccagt ggaggccgac 660
gatgtggcaa cctactgctg tcagcagagc aacgaggacc catggacctt cggeggtgga 720

accaaactgg agatcaagag a 741
SEQ ID NO: 52 moltype = DNA length = 729

FEATURE Location/Qualifiers

source 1..729

mol_type = other DNA

note = encoding sequence of uPAR binding fragment

organism = synthetic construct
SEQUENCE: 52
caggtgacce tgaaggagtc cggcccegge atectgcage ccagcecagac cctgagectg 60
acctgetect tcageggett cteccctgtec acctecggea tgggegtggyg ctggatcaga 120
cagcecageg gcaagggect ggagtggetg geccacatet ggtgggacga tgacaagaga 180
tacaaccceg ctctgaagag ccggctgaca atcagcaagyg accctagcag taaccaggtyg 240
ttecctgaaga tcegetteegt ggacacagca gacatcgcaa catactattyg cgtgeggate 300
ggcggaagca gtggatacat ggactactgg ggacagggaa ccagcgtgac cgtgagcagt 360
ggtggaggty gatcaggtgg aggtggatct ggtggaggtg gatctaacat cgtgatgacc 420
cagtccccta agagcatgag catgagegtg ggcgagagag tgaccctgac ctgcaaagcec 480
tcecgagaacyg tggtgaccta cgtgagetgg taccagcaga agectgagca gagccctaag 540
ctgctgatet acggegettce caacagatac accggagtge ctgacagatt caccggcage 600
ggaagcgcaa ccgacttcac cttgaccatc agcagegtge aggctgagga cctggccgac 660
taccactgeg gccagggcta cagctacccet tacacctteg gtggaggcac caagcetggag 720

atcaagcgg 729
SEQ ID NO: 53 moltype = AA length = 157

FEATURE Location/Qualifiers

source 1..157

mol type = protein

note = uPAR binding fragment

organism = synthetic construct
SEQUENCE: 53
MRALLARLLL CVLVVSDSKG SNELHQVPSN CDCLNGGTCV SNKYFSNIHW CNCPKKFGGQ 60
HCEIDKSKTC YEGNGHFYRG KASTDTMGRP CLPWNSATVL QQTYHAHRSD ALQLGLGKHN 120

YCRNPDNRRR PWCYVQVGLK PLVQECMVHD CADGKKP 157
SEQ ID NO: 54 moltype = AA length = 132

FEATURE Location/Qualifiers

source 1..132

mol type = protein

note = uPAR binding fragment

organism = synthetic construct
SEQUENCE: 54
MRALLARLLL CVLVVSDSKG SNELHQVPSN CDCLNGGTCV SNKYFSNIHW CNCPKKFGGQ 60
HCEIDKSKTC YEGNGHFYRG KASTDTMGRP CLPWNSATVL QQTYHAHRSD ALQLGLGKHN 120

YCRNPDNRRR PW 132
SEQ ID NO: 55 moltype = DNA length = 471

FEATURE Location/Qualifiers

source 1..471

mol_type = other DNA

note = uPAR binding fragment coding sequence

organism = synthetic construct
SEQUENCE: 55
atgagagcce tgctggegeg cctgcttete tgegtectgyg tegtgagega ctccaaagge 60
agcaatgaac ttcatcaagt tccatcgaac tgtgactgte taaatggagyg aacatgtgtg 120
tccaacaagt acttctccaa cattcactgg tgcaactgec caaagaaatt cggagggcag 180
cactgtgaaa tagataagtc aaaaacctgc tatgagggga atggtcactt ttaccgagga 240
aaggccagca ctgacaccat gggccggecce tgectgeect ggaactctge cactgtectt 300
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cagcaaacgt accatgccca cagatctgat getcttcage tgggectggg gaaacataat 360
tactgcagga acccagacaa ccggaggcega cectggtget atgtgcaggt gggcctaaag 420

cegettgtec aagagtgcat ggtgcatgac tgcgcagatg gaaaaaagcc ¢ 471
SEQ ID NO: 56 moltype = DNA length = 396

FEATURE Location/Qualifiers

source 1..396

mol_type = other DNA

note = uPAR binding fragment coding sequence

organism = synthetic construct
SEQUENCE: 56
atgagagcce tgctggegeg cctgcttete tgegtectgyg tegtgagega ctccaaagge 60
agcaatgaac ttcatcaagt tccatcgaac tgtgactgte taaatggagyg aacatgtgtg 120
tccaacaagt acttctccaa cattcactgg tgcaactgec caaagaaatt cggagggcag 180
cactgtgaaa tagataagtc aaaaacctgc tatgagggga atggtcactt ttaccgagga 240
aaggccagca ctgacaccat gggccggecce tgectgeect ggaactctge cactgtectt 300
cagcaaacgt accatgccca cagatctgat getcttcage tgggectggyg gaaacataat 360

tactgcagga acccagacaa ccggaggcga ccctgg 396
SEQ ID NO: 57 moltype = AA length = 15
FEATURE Location/Qualifiers
source 1..15
mol type = protein
note = linker

organism = synthetic construct
SEQUENCE: 57

GGGGSGGGGS GGGGS 15
SEQ ID NO: 58 moltype = AA length = 1368

FEATURE Location/Qualifiers

source 1..1368

mol type = protein
organism = Streptococcus pyogenes

SEQUENCE: 58

MDKKYSIGLD IGTNSVGWAV ITDEYKVPSK KFKVLGNTDR HSIKKNLIGA LLFDSGETAE 60
ATRLKRTARR RYTRRKNRIC YLQEIFSNEM AKVDDSFFHR LEESFLVEED KKHERHPIFG 120
NIVDEVAYHE KYPTIYHLRK KLVDSTDKAD LRLIYLALAH MIKFRGHFLI EGDLNPDNSD 180
VDKLFIQLVQ TYNQLFEENP INASGVDAKA ILSARLSKSR RLENLIAQLP GEKKNGLFGN 240
LIALSLGLTP NFKSNFDLAE DAKLQLSKDT YDDDLDNLLA QIGDQYADLF LAAKNLSDAI 300
LLSDILRVNT EITKAPLSAS MIKRYDEHHQ DLTLLKALVR QQLPEKYKEI FFDQSKNGYA 360
GYIDGGASQE EFYKFIKPIL EKMDGTEELL VKLNREDLLR KQRTFDNGSI PHQIHLGELH 420
ATILRRQEDFY PFLKDNREKI EKILTFRIPY YVGPLARGNS RFAWMTRKSE ETITPWNFEE 480
VVDKGASAQS FIERMTNFDK NLPNEKVLPK HSLLYEYFTV YNELTKVKYV TEGMRKPAFL 540
SGEQKKAIVD LLFKTNRKVT VKQLKEDYFK KIECFDSVEI SGVEDRFNAS LGTYHDLLKI 600
IKDKDFLDNE ENEDILEDIV LTLTLFEDRE MIEERLKTYA HLFDDKVMKQ LKRRRYTGWG 660
RLSRKLINGI RDKQSGKTIL DFLKSDGFAN RNFMQLIHDD SLTFKEDIQK AQVSGQGDSL 720
HEHIANLAGS PAIKKGILQT VKVVDELVKV MGRHKPENIV IEMARENQTT QKGQKNSRER 780
MKRIEEGIKE LGSQILKEHP VENTQLONEK LYLYYLQONGR DMYVDQELDI NRLSDYDVDH 840
IVPQSFLKDD SIDNKVLTRS DKNRGKSDNV PSEEVVKKMK NYWRQLLNAK LITQRKFDNL 900
TKAERGGLSE LDKAGFIKRQ LVETRQITKH VAQILDSRMN TKYDENDKLI REVKVITLKS 960
KLVSDFRKDF QFYKVREINN YHHAHDAYLN AVVGTALIKK YPKLESEFVY GDYKVYDVRK 1020
MIAKSEQEIG KATAKYFFYS NIMNFFKTEI TLANGEIRKR PLIETNGETG EIVWDKGRDF 1080
ATVRKVLSMP QVNIVKKTEV QTGGFSKESI LPKRNSDKLI ARKKDWDPKK YGGFDSPTVA 1140
YSVLVVAKVE KGKSKKLKSV KELLGITIME RSSFEKNPID FLEAKGYKEV KKDLIIKLPK 1200
YSLFELENGR KRMLASAGEL QKGNELALPS KYVNFLYLAS HYEKLKGSPE DNEQKQLFVE 1260
QHKHYLDEII EQISEFSKRV ILADANLDKV LSAYNKHRDK PIREQAENII HLFTLTNLGA 1320

PAAFKYFDTT IDRKRYTSTK EVLDATLIHQ SITGLYETRI DLSQLGGD 1368
SEQ ID NO: 59 moltype = AA length = 1409

FEATURE Location/Qualifiers

source 1..1409

mol type = protein

organism = Streptococcus thermophilus
SEQUENCE: 59
MLFNKCIIIS INLDFSNKEK CMTKPYSIGL DIGTNSVGWA VITDNYKVPS KKMKVLGNTS 60
KKYIKKNLLG VLLFDSGITA EGRRLKRTAR RRYTRRRNRI LYLQEIFSTE MATLDDAFFQ 120
RLDDSFLVPD DKRDSKYPIF GNLVEEKVYH DEFPTIYHLR KYLADSTKKA DLRLVYLALA 180
HMIKYRGHFL IEGEFNSKNN DIQKNFQDFL DTYNAIFESD LSLENSKQLE EIVKDKISKL 240
EKKDRILKLF PGEKNSGIFS EFLKLIVGNQ ADFRKCFNLD EKASLHFSKE SYDEDLETLL 300
GYIGDDYSDV FLKAKKLYDA ILLSGFLTVT DNETEAPLSS AMIKRYNEHK EDLALLKEYI 360
RNISLKTYNE VFKDDTKNGY AGYIDGKTNQ EDFYVYLKNL LAEFEGADYF LEKIDREDFL 420
RKQRTFDNGS IPYQIHLQEM RAILDKQAKF YPFLAKNKER IEKILTFRIP YYVGPLARGN 480
SDFAWSIRKR NEKITPWNFE DVIDKESSAE AFINRMTSFD LYLPEEKVLP KHSLLYETFN 540
VYNELTKVRF IAESMRDYQF LDSKQKKDIV RLYFKDKRKV TDKDIIEYLH AIYGYDGIEL 600
KGIEKQFNSS LSTYHDLLNI INDKEFLDDS SNEAIIEEII HTLTIFEDRE MIKQRLSKFE 660
NIFDKSVLKK LSRRHYTGWG KLSAKLINGI RDEKSGNTIL DYLIDDGISN RNFMQLIHDD 720
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ALSFKKKIQK AQIIGDEDKG NIKEVVKSLP GSPAIKKGIL QSIKIVDELV KVMGGRKPES 780
IVVEMARENQ YTNQGKSNSQ QRLKRLEKSL KELGSKILKE NIPAKLSKID NNALQNDRLY 840
LYYLQNGKDM YTGDDLDIDR LSNYDIDHII PQAFLKDNSI DNKVLVSSAS NRGKSDDFPS 900
LEVVKKRKTF WYQLLKSKLI SQRKFDNLTK AERGGLLPED KAGFIQRQLV ETRQITKHVA 960
RLLDEKFNNK KDENNRAVRT VKIITLKSTL VSQFRKDFEL YKVREINDFH HAHDAYLNAV 1020
IASALLKKYP KLEPEFVYGD YPKYNSFRER KSATEKVYFY SNIMNIFKKS ISLADGRVIE 1080
RPLIEVNEET GESVWNKESD LATVRRVLSY PQVNVVKKVE EQNHGLDRGK PKGLFNANLS 1140
SKPKPNSNEN LVGAKEYLDP KKYGGYAGIS NSFAVLVKGT IEKGAKKKIT NVLEFQGISI 1200
LDRINYRKDK LNFLLEKGYK DIELIIELPK YSLFELSDGS RRMLASILST NNKRGEIHKG 1260
NQIFLSQKFV KLLYHAKRIS NTINENHRKY VENHKKEFEE LFYYILEFNE NYVGAKKNGK 1320
LLNSAFQSWQ NHSIDELCSS FIGPTGSERK GLFELTSRGS AADFEFLGVK IPRYRDYTPS 1380
SLLKDATLIH QSVTGLYETR IDLAKLGEG 1409
SEQ ID NO: 60 moltype = AA length = 1082
FEATURE Location/Qualifiers
source 1..1082

mol type = protein

organism = Neisseria meningitidis
SEQUENCE: 60
MAAFKPNPIN YILGLDIGIA SVGWAMVEID EEENPIRLID LGVRVFERAE VPKTGDSLAM 60
VRRLARSVRR LTRRRAHRLL RARRLLKREG VLQAADFDEN GLIKSLPNTP WQLRAAALDR 120
KLTPLEWSAV LLHLIKHRGY LSQRKNEGET ADKELGALLK GVADNAHALQ TGDFRTPAEL 180
ALNKFEKESG HIRNQRGDYS HTFSRKDLQA ELILLFEKQK EFGNPHISGG LKEGIETLLM 240
TQRPALSGDA VQKMLGHCTF EPAEPKAAKN TYTAERFIWL TKLNNLRILE QGSERPLTDT 300
ERATLMDEPY RKSKLTYAQA RKLLGLEDTA FFKGLRYGKD NAEASTLMEM KAYHAISRAL 360
EKEGLKDKKS PLNLSPELQD EIGTAFSLFK TDEDITGRLK DRIQPEILEA LLKHISFDKF 420
VQISLKALRR IVPLMEQGKR YDEACAEIYG DHYGKKNTEE KIYLPPIPAD EIRNPVVLRA 480
LSQARKVING VVRRYGSPAR IHIETAREVG KSFKDRKEIE KRQEENRKDR EKAAAKFREY 540
FPNFVGEPKS KDILKLRLYE QQHGKCLYSG KEINLGRLNE KGYVEIDHAL PFSRTWDDSF 600
NNKVLVLGSE NQNKGNQTPY EYFNGKDNSR EWQEFKARVE TSRFPRSKKQ RILLQKFDED 660
GFKERNLNDT RYVNRFLCQF VADRMRLTGK GKKRVFASNG QITNLLRGFW GLRKVRAEND 720
RHHALDAVVV ACSTVAMQQK ITRFVRYKEM NAFDGKTIDK ETGEVLHQKT HFPQPWEFFA 780
QEVMIRVFGK PDGKPEFEEA DTPEKLRTLL AEKLSSRPEA VHEYVTPLFV SRAPNRKMSG 840
QGHMETVKSA KRLDEGVSVL RVPLTQLKLK DLEKMVNRER EPKLYEALKA RLEAHKDDPA 900
KAFAEPFYKY DKAGNRTQQV KAVRVEQVQK TGVWVRNHNG IADNATMVRV DVFEKGDKYY 960
LVPIYSWQVA KGILPDRAVV QGKDEEDWQL IDDSFNFKFS LHPNDLVEVI TKKARMFGYF 1020
ASCHRGTGNI NIRIHDLDHK IGKNGILEGI GVKTALSFQK YQIDELGKEI RPCRLKKRPP 1080
VR 1082
SEQ ID NO: 61 moltype = AA length = 1395
FEATURE Location/Qualifiers
source 1..1395

mol type = protein

organism = Treponema denticola
SEQUENCE: 61
MKKEIKDYFL GLDVGTGSVG WAVTDTDYKL LKANRKDLWG MRCFETAETA EVRRLHRGAR 60
RRIERRKKRI KLLQELFSQE IAKTDEGFFQ RMKESPFYAE DKTILQENTL FNDKDFADKT 120
YHKAYPTINH LIKAWIENKV KPDPRLLYLA CHNIIKKRGH FLFEGDFDSE NQFDTSIQAL 180
FEYLREDMEV DIDADSQKVK EILKDSSLKN SEKQSRLNKI LGLKPSDKQK KAITNLISGN 240
KINFADLYDN PDLKDAEKNS ISFSKDDFDA LSDDLASILG DSFELLLKAK AVYNCSVLSK 300
VIGDEQYLSF AKVKIYEKHK TDLTKLKNVI KKHFPKDYKK VFGYNKNEKN NNNYSGYVGV 360
CKTKSKKLII NNSVNQEDFY KFLKTILSAK SEIKEVNDIL TEIETGTFLP KQISKSNAEI 420
PYQLRKMELE KILSNAEKHF SFLKQKDEKG LSHSEKIIML LTFKIPYYIG PINDNHKKFF 480
PDRCWVVKKE KSPSGKTTPW NFFDHIDKEK TAEAFITSRT NFCTYLVGES VLPKSSLLYS 540
EYTVLNEINN LQIIIDGKNI CDIKLKQKIY EDLFKKYKKI TQKQISTFIK HEGICNKTDE 600
VIILGIDKEC TSSLKSYIEL KNIFGKQVDE ISTKNMLEEI IRWATIYDEG EGKTILKTKI 660
KAEYGKYCSD EQIKKILNLK FSGWGRLSRK FLETVTSEMP GFSEPVNIIT AMRETQNNLM 720
ELLSSEFTFT ENIKKINSGF EDAEKQFSYD GLVKPLFLSP SVKKMLWQTL KLVKEISHIT 780
QAPPKKIFIE MAKGAELEPA RTKTRLKILQ DLYNNCKNDA DAFSSEIKDL SGKIENEDNL 840
RLRSDKLYLY YTQLGKCMYC GKPIEIGHVF DTSNYDIDHI YPQSKIKDDS ISNRVLVCSS 900
CNKNKEDKYP LKSEIQSKQR GFWNFLORNN FISLEKLNRL TRATPISDDE TAKFIARQLV 960
ETRQATKVAA KVLEKMFPET KIVYSKAETV SMFRNKFDIV KCREINDFHH AHDAYLNIVV 1020
GNVYNTKFTN NPWNFIKEKR DNPKIADTYN YYKVFDYDVK RNNITAWEKG KTIITVKDML 1080
KRNTPIYTRQ AACKKGELFN QTIMKKGLGQ HPLKKEGPFS NISKYGGYNK VSAAYYTLIE 1140
YEEKGNKIRS LETIPLYLVK DIQKDQDVLK SYLTDLLGKK EFKILVPKIK INSLLKINGF 1200
PCHITGKTND SFLLRPAVQF CCSNNEVLYF KKIIRFSEIR SQREKIGKTI SPYEDLSFRS 1260
YIKENLWKKT KNDEIGEKEF YDLLQKKNLE IYDMLLTKHK DTIYKKRPNS ATIDILVKGK 1320
EKFKSLIIEN QFEVILEILK LFSATRNVSD LQHIGGSKYS GVAKIGNKIS SLDNCILIYQ 1380
SITGIFEKRI DLLKV 1395
SEQ ID NO: 62 moltype = DNA length = 19
FEATURE Location/Qualifiers
source 1..19

mol_type = other DNA

note = guide sequence

organism = synthetic construct
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SEQUENCE: 62
cagggttetyg gatatetgt

SEQ ID NO: 63 moltype = DNA length = 20
FEATURE Location/Qualifiers
source 1..20

mol_type = other DNA

note = guide sequence

organism = synthetic construct
SEQUENCE: 63
gggagtcaaa gtcggtgaac
SEQ ID NO: 64 moltype = DNA length = 22
FEATURE Location/Qualifiers
source 1..22

mol_type = other DNA

note = primer

organism = synthetic construct
SEQUENCE: 64

atcttgtgeg catgtgaggg gc

SEQ ID NO: 65 moltype = DNA length = 22
FEATURE Location/Qualifiers
source 1..22

mol_type = other DNA

note = primer

organism = synthetic construct
SEQUENCE: 65

gcaagccagg actccaccaa cc

19

20

22

22

1. A DNA HDR template for a transgene comprising a
chimeric antigen receptor (CAR) gene for inserting the
transgene into a T cell expressed gene to generate CAR T
cells having the composition:

(left HA)-(SA)-(first self-cleaving peptide polynucleotide
or IRES)-(optional inducible control sequence)-(uPAR
binding fragment polynucleotide)-(hinge domain poly-
nucleotide)-(transmembrane domain polynucleotide)-
(intracellular domain polynucleotide)-(optional second
self-cleaving peptide polynucleotide or IRES)-(op-
tional first secreted factor or first selection marker
polynucleotide)-(optional third self-cleaving peptide
polynucleotide or IRES)-(optional second secreted fac-
tor or second selection marker polynucleotide)-(polyA
terminator)-(right HA);

or

(left HA)-(SA)-(first self-cleaving peptide polynucleotide
or IRES) (uPAR binding fragment polynucleotide)-
(hinge  domain  polynucleotide)-(transmembrane
domain polynucleotide)-(intracellular domain poly-
nucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional inducible control
sequence)-(optional first secreted factor or first selec-
tion marker polynucleotide)-(optional third self-cleav-
ing peptide polynucleotide or IRES)-(optional second
secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);

or

(left HA)-(SA)-(first self-cleaving peptide polynucleotide
or IRES) (uPAR binding fragment polynucleotide)-
(hinge  domain  polynucleotide)-(transmembrane
domain polynucleotide)-(intracellular domain poly-
nucleotide)-(optional second self-cleaving peptide
polynucleotide or IRES)-(optional first secreted factor
or first selection marker polynucleotide)-(optional third
self-cleaving peptide polynucleotide or IRES)-(op-
tional inducible control sequence)-(optional second

secreted factor or second selection marker polynucle-
otide)-(polyA terminator)-(right HA);

wherein the left HA and the right HA are homology arms
complementary to sequences on both sides of a cleav-
age site in the T cell expressed gene;

wherein SA is a splice acceptor site;

wherein the first, second and third self-cleaving peptide
polynucleotide or IRES are polynucleotides encoding a
first, second and third self-cleaving peptide or an inter-
nal ribosome entry site (IRES), respectively;

wherein the optional inducible control sequence is a
regulatory sequence which provides control of protein
expression in response to a small molecule inducer;

wherein the uPAR binding fragment polynucleotide is a
polynucleotide encoding a polypeptide that specifically
binds uPAR;

wherein the hinge domain polynucleotide encodes a
CD28 or CD8a hinge domain;

wherein the transmembrane domain polynucleotide
encodes a transmembrane domain;

wherein the intracellular domain polynucleotide encodes
one or more intracellular domains;

wherein the first and second secreted factor polynucle-
otides are coding sequences for a neurotrophic factor,
growth factor, or cytokine;

wherein the first and second selection marker polynucle-
otides are coding sequences for a detectable protein;
and

wherein the polyA terminator is a sequence-based element

that defines the end of a transcriptional unit.

2. The template of claim 1, wherein the left homology arm
comprises 383 to 588 bp of the TRAC locus directly
upstream of the cutsite, and the right homology arm includes
391 to 499 bp of the TRAC locus directly downstream of the
cutsite.
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3. The template of claim 1, wherein the first, second and
third self-cleaving peptides independently comprise a por-
cine teschovirus-1 (P2A) peptide, a Thosea asigna virus
(T2A) peptide, an equine rhinitis A virus (E2A) peptide, or
a foot-and-mouth disease virus (F2A) peptide.
4. The template of claim 1, wherein the uPAR binding
fragment is an antibody fragment.
5. The template of claim 1, wherein the uPAR binding
fragment is a single-chain variable fragment comprising a
heavy variable fragment and a light chain variable fragment.
6. The template of claim 1, wherein the transmembrane
domain is from CD28 and the intracellular domain is a
portion of CD3-zeta.
7. The template of claim 1, further comprising a poly-
nucleotide encoding a costimulatory domain between the
transmembrane domain polynucleotide and the intracellular
domain polynucleotide.
8. The template of claim 7, wherein the costimulatory
domain is 0X40, 41BB, ICOS, CD27, CD40, CD40L or a
TLR.
9. The template of claim 1, wherein the first and second
secreted factors are each independently a pro-regenerative
secreted factor, a pro-memory secreted factor, growth factor,
or a factor that attracts pro-regenerative immune cells.
10. The template of claim 1, wherein the first selection
marker, second selection marker or both are a coding
sequence for a fluorescent protein.
11. A plasmid containing a sequence coding for the HDR
template of claim 1.
12. The plasmid of claim 11 comprising a virus-free
plasmid.
13. An ex vivo, virus-free method of site-specifically
inserting a transgene containing a chimeric antigen receptor
(CAR) gene into a T cell expressed gene to generate CAR
T cells, comprising
preparing the homology-directed repair (HDR) DNA tem-
plate of claim 1,

introducing into a population of unmodified T cells a Cas9
ribonucleoprotein (RNP) and the HDR template to
provide the CAR T cells,
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wherein the Cas9 RNP comprises a Cas9 protein and a
guide RNA that directs double stranded DNA cleav-
age of a cleavage site in the T cell expressed gene,
and

wherein the transgene is specifically integrated into the
cleavage site of the T cell expressed gene locus
created by the Cas9 RNP in the cells, and

culturing the CAR T cells in xeno-free medium to provide
a cultured population of CAR T cells having the
transgene specifically integrated in the T cell expressed
gene,

wherein, in the cultured population of CAR T cells, an
endogenous promoter of the T cell expressed gene
drives expression of the transgene, or wherein the
transgene includes a promoter that drives expression of
the transgene, and

wherein the CAR gene encodes a fusion protein compris-
ing the translated anti-uPAR binding motif, hinge,
transmembrane domain, and one or more intracellular
domain(s).
14. The method of claim 13, wherein the unmodified T
cells are autologous T cells isolated from a patient, or T cells
from an allogeneic healthy donor.

15. The method of claim 13, further comprising admin-
istering the cultured population of CAR T cells to a patient
in need of treatment for a neurodegenerative disease, stroke,
craniocerebral trauma and/or accident, or an elderly patient
in need of treatment for aging.

16. The method of claim 15, wherein the neurodegenera-
tive disease is Alzheimer’s disease, dementia, Parkinson’s
disease, Lewy body disease, ataxia, Huntington’s disease,
amyotrophic lateral sclerosis, Down syndrome, or spinal
muscular atrophy.

17. The method of claim 13, wherein administering is by
intravenous or intracerebroventricular infusion or intracere-
bral injection.



