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SECRETORY IGA COMPOSITIONS, 
METHODS OF MAKING AND METHODS OF 

USE THEREOF 

2 
isolated secretory IgA is at least twice the concentration in 
the source material, wherein the source material is dried 
intestinal mucosa, an aqueous preparation of proteins pre
pared from intestinal mucosa, or a dry preparation of pro-

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

5 teins prepared from intestinal mucosa. 

This application is a divisional of U.S. application Ser. 

In yet another aspect, a food composition comprises a 
basal food composition, and an amount of secretory IgA 
effective to increase growth rate, improve feed efficiency, 
reduce gastrointestinal inflammation, reduce a risk of gas-No. 13/734,426 filed on Jan. 4, 2013, which is incorporated 

herein by reference in its entirety. 10 trointestinal infection in the animal, or a combination 
thereof. 

FIELD OF THE DISCLOSURE In a still further aspect, a method of increasing growth 
rate, improving feed efficiency, reducing gastrointestinal 
inflammation, reducing a risk of gastrointestinal infection, or The present disclosure is related to methods of producing 

secretory IgA, purified secretory IgA, compositions com
prising secretory IgA, and methods of use thereof. 

BACKGROUND 

15 a combination thereof in a subject, comprises administering 
to the subject an amount of secretory IgA effective to 
increase growth rate, improve feed efficiency, reduce gas
trointestinal inflanimation, reduce a risk of gastrointestinal 

ImmunoglobulinAis the most abundant of the five classes 20 

of immunoglobulin and is primarily found in the mucosa of 
the gastrointestinal tract and the respiratory tract. There are 
two types of immunoglobulin A, secretory IgA and serum 
IgA. Serum IgA is generally a monomer found in the serum 

infection, or a combination thereof in the subject. 
In another aspect, a method of increasing growth rate, 

improving feed efficiency, reducing gastrointestinal inflam
mation, reducing a risk of gastrointestinal infection, or a 
combination thereof in an animal, comprises administering 
to the animal dried intestinal mucosa from a pig or a cow, 

of many species, where it functions as a second line of 
defense which mediates the elimination of pathogens that 
have breached the mucosa! surface. Secretory IgA (SigA) is 
dimeric or polymeric and contains a secretory component in 
addition to IgA. SigA is a common constituent of breast milk 
for the young and a secreted protein into the gastrointestinal 
system during post-weaned development and adulthood. It 
has been suggested that systemic administration oflgA may 

25 wherein the dried intestinal mucosa is not hydrolyzed, and 
wherein the dried intestinal mucosa contains an amount of 
secretory IgA effective to increase growth rate, improve feed 
efficiency, reduce gastrointestinal inflanimation, reduce a 
risk of gastrointestinal infection, or a combination thereof in 

30 the animal. 

be protective against the progression of inflammation that 
leads to septic shock. Currently there is no method devised 
to correct a deficiency of SigA in the gastrointestinal tract of 35 

animals and humans and no evidence that said administra
tion can correct these disorders. 

SigA has been shown to bind a wide variety of environ
mental proteins and polysaccharides (e.g., bacteria, viruses, 
toxins, food components) preventing their entry into the 40 

body and the activation of host inflammatory immune 
mechanisms. Currently, there is no mechanism known for 
the production of SigA with a diverse range of antigen 
binding activity apart from synthesis in an animal ( e.g., 
SigA with diverse antigen binding activity cannot be pro- 45 

duced using chemistry, recombinant microorganism in fer
mentation or stem cells). Further, the more diverse the 
exposure of an animal to environmental insult the greater the 
repertoire and diversity of SigA activity. To explore the use 

In a further aspect, a process for purifying secretory IgA, 
comprises treating the intestinal luminal fluid of a pig with 
polyethylene glycol having a molecular weight of 3000 to 
30,000 to precipitate the secretory IgA, and isolating the 
precipitated secretory IgA. In another aspect, a method of 
preparing an animal food comprises drying unhydrolyzed 
pig or cow intestinal mucosa, and adding the dried, unhy
drolyzed pig or cow intestinal mucosa to a basal animal food 
composition. 

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

DETAILED DESCRIPTION 

Described herein are compositions comprising SigA and 
methods for the purification of SigA from the intestinal 
luminal fluid or intestinal mucosa of animals such as pigs 
and cows. SigA is an immunoglobulin with diverse antigen 
binding activity. When SigA is released from the mucosa to 
the external environment, it forms immune complexes with 
pathogens, food antigens and allergens, thereby preventing 
them from binding to and penetrating the intestinal mucosa. 

of SigA as a dietary/oral supplement for the treatment of 50 

disease, there must be a source of SigA that can be directly 
collected from an animal. In addition, it is advantageous that 
the amount of material collected is cost effective relative to 
the treatment of the disease malady because many diseases 
treatable with SigA are not life threatening enough to 
warrant costly pharmaceutical therapy. 

55 Thus, purified SigA can be used to supplement SigA defi
ciency and to improve weight gain and/or feed efficiency in 
animals. What is needed is a source of SigA that can be used as a 

supplement to treat SigA related disorders. 

BRIEF SUMMARY 

In one aspect, a composition comprises pure, optionally 
pasteurized secretory IgA isolated from intestinal luminal 
fluid or intestinal mucosa of a pig or a cow. 

In another aspect, included herein is secretory IgA iso
lated from a source that is intestinal mucosa of a pig or a 
cow, wherein the concentration of secretory IgA in the 

Currently, pig and cow intestines are typically used as a 
source of heparin. Heparin is a highly sulfated glycosamino-

60 glycan, widely used as an anticoagulant. Like SigA, heparin 
cannot be produced by modern chemical methods and is 
isolated from biological sources. Heparin is typically puri
fied from whole pig intestine or the endothelial lining 
(mucosa) using a procedure that involves elevated tempera-

65 ture, elevated pressure, and/or proteases to separate the 
heparin from the tissue. Final purification typically involves 
use of a cation exchange resin. The goal of the present 
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application was to isolate SigA from the intestinal luminal 
fluid during the preparation of intestines for heparin extrac
tion as well as from the intestinal mucosa. 

As used herein, intestinal luminal fluid is the fluid found 
within the intestinal lumen of an animal. The lumen is the 
interior cavity of the intestine where digested food passes 
through and nutrients are absorbed. The composition of 
intestinal luminal fluid varies depending on the diet, fed/ 
fasted state and the disease state of the organism. Intestinal 
luminal fluid contains, for example, lipids; proteins includ
ing SigA; bacteria; ions such as sodium, potassium and 
calcium; and solid undigested materials. 

Also as used herein, intestinal mucosa refers to the inner 
wall (luminal lining) of the intestine. The intestine includes 

4 
least 5 times greater than serum IgA lipopolysaccharide 
binding activity. An indirect ELISA can demonstrate the 
LPS binding activity. LPS is coated on a microtiter plate. 
Either intestinal SigA or serum IgA is added at various 

5 dilutions to the LPS bound on the microtiter plate. After 
unbound SigA is removed by washing, the amount of SigA 
that bound to the plate bound LPS is detected using an 
anti-IgA antibody conjugated to an enzyme like horseradish 
peroxidase plus substrate. Increased binding is when a given 

10 amount intestinal SigA has higher binding capacity relative 
to the same amount of serum IgA. 

In one embodiment, the pure, pasteurized SigA is in the 
form of a pharmaceutical composition comprising a phar
maceutically acceptable excipient. 

an outer wall called the serosa, middle muscle layers, and an 15 

interior called the mucosa. 
In one embodiment, a process for purifying a SigA 

composition comprises treating the intestinal luminal fluid 
of a pig or cow with polyethylene glycol having a molecular 
weight of 3000 to 30,000, and isolating the precipitated 
SigA. In one embodiment, the SigA is enriched at least 

In one embodiment, described herein is a composition 
comprising isolated and/or pure SigA. Isolated or pure SigA 
is isolated or purified from the intestinal luminal fluid or the 
intestinal mucosa of a pig or a cow. 

As used herein, the term "isolated" protein includes 
protein molecules that are separated from at least a fraction 
of the other protein or non-protein molecules present in the 
natural source of the protein. An isolated protein is free of 

20 two-fold compared to the concentration of SigA in the 
intestinal luminal fluid. In another embodiment, the method 
further comprises resuspending the precipitated SigA is in a 
solution of polyethylene glycol having a molecular weight 
of 3000 to 30,000 to produce re-precipitated SigA, and 

25 isolating the re-precipitated SigA. Resuspension and pre
cipitation can be repeated until a pure SigA composition as 
described herein is produced. 

a substantial amount of the cellular material or other con
taminating polypeptides from the cell, tissue, or bodily fluid 
source from which the protein is derived. Isolated SigA may 
have a concentration of SigA twice the concentration in the 
source material, that is, twice the concentration of SigA in 
source intestinal mucosa or luminal fluid. In other embodi- 30 

In one embodiment, the precipitated SigA composition is 
pasteurized as described above. 

Precipitated pure SigA can be subjected to additional 
ments, isolated SigA, has a concentration three, four, five, 
ten or more-fold compared to the concentration in the source 
intestinal mucosa. 

In one embodiment, secretory IgA isolated from a source 
that is intestinal mucosa of a pig or a cow, wherein the 
concentration of secretory IgA in the isolated secretory IgA 
is at least twice the concentration in the source material, 
wherein the source material is dried intestinal mucosa, an 
aqueous preparation of intestinal mucosa, or a dry prepara
tion of proteins prepared from intestinal mucosa. 

In one embodiment, an isolated SigA preparation is a dry 
preparation sourced from intestinal mucosa, wherein 5% or 
more of the proteinaceous material in the isolated SigA 
comprises IgA. Without being held to theory, it is believed 
that there are 5-10 g of SigA for every 100 g of mucosa! 
protein. In other embodiments, greater than 10, 20, 30, 40, 
50, 60, 70, 80, 90 or 95% of the proteinaceous material in the 
isolated SigA comprises IgA. 

The term pure with reference to SigA means that SigA is 
isolated and that the SigA components (IgA and secretory 
components) comprise greater than 7 5%, specifically greater 
than 85% and more specifically greater than 95% of the 
protein in the sample. Pure SigA can be prepared from 
intestinal mucosa or intestinal luminal fluid. 

In one embodiment, the pure SigA preparation is pasteur
ized. Pasteurization is a process of heating a liquid to a 
specific temperature for a defined length of time and then 
substantially immediately cooling the liquid. The goal of 
pasteurization is to reduce the number of viable pathogens in 
a liquid. Exemplary conditions for pasteurization are 
50-100° C. for 5-30 seconds or 120-150° C. for 1-8 seconds, 
for shelf stable pasteurization. As shown herein, pasteuriza
tion of the SigA isolated from pig intestinal mucosa can be 
important in the use of the SigA preparations to increase 
feed efficiency in chicks. 

In one embodiment, the pure SigA composition has a 
secretory IgA lipopolysaccharide (LPS) binding activity at 

treatments/purification steps, such as filter sterilization, pre
cipitations using ice cold ethanol (lower than OC to dissolve 
the PEG and leave only the pure protein), desalting. Other 
procedures for purification such as sodium sulfate precipi-

35 tations and ganima carrageenan, and size exclusion chro
matography. 

In one embodiment, pure or isolated SigA is prepared 
from the intestinal mucosa of a pig or a cow. In one 
embodiment, the preparation of pure or isolated SigA 

40 includes lysing the intestinal mucosa, removing debris by 
centrifugation, for example, and then proteins in the super
natant are sequentially precipitated using various concen
trations of polyethylene glycol (3.5-15% w/v) having a 
molecular weight of 3000 to 30,000, such that the SigA will 

45 be isolated from other proteins in the mucosa preparation. 
In another embodiment, SigA is in the form of the dried 

intestinal mucosa of a pig or cow, wherein the intestinal 
mucosa is not hydrolyzed. In a specific embodiment, the 
dried intestinal mucosa contains an amount of SigA effective 

50 to increase growth rate and/or improve feed efficiency in an 
animal. While pig intestinal mucosa has been used previ
ously as a source of amino acids in animal feeds, the 
intestinal mucosa was hydrolyzed to reduce the constituent 
proteins to amino acids. The inventors of the present appli-

55 cation have unexpectedly discovered that unhydrolyzed, 
dried pig or cow intestinal mucosa is a source of SigA. 
Unhydrolyzed, dried pig or cow intestinal mucosa can be 
used, for example, as a supplement in animal feed compo
sitions. As used herein, the term unhydrolyzed means that a 

60 preparation has not been treated with enzymes, heat (greater 
than 90° C.) or chemicals under conditions expected to 
reduce the constituent proteins to amino acids. 

65 

In one embodiment, the dried intestinal mucosa is 
lyophilized, drum dried, or spray dried. 

In one embodiment, a method of increasing growth rate, 
increasing feed efficiency, reducing gastrointestinal inflam
mation, reducing a risk of gastrointestinal infection, or a 
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combination thereof in a subject, comprises administering to 
the subject an amount of SigA effective to increase growth 
rate, improve feed efficiency, reduce gastrointestinal inflam
mation, reduce a risk of gastrointestinal infection in the 
subject, or a combination thereof. Exemplary subjects 5 

include humans, avian, porcine, bovine, ovine, capra, fish, 
reptile, mollusk, invertebrate animal, horse, dog, or cat. The 
SigA can be added as pure or isolated SigA prepared from 
the intestinal luminal fluid or intestinal mucosa of a pig or 
cow as described herein. Alternatively, the SigA is added as 10 

unhydrolyzed, dried intestinal mucosa. In one embodiment, 
the animal is a chicken and the SigA is administered in the 
form of an animal food composition comprising the SigA 
that has improved feed efficiency compared to a basal food 
composition. In one embodiment, the animal is a pig and the 15 

SigA is administered in the form of an animal food com
position comprising the SigA that has improved feed effi
ciency compared to a basal food composition. 

6 
embodiment, the pure, pasteurized secretory IgA composi
tion comprises greater than 0.1 mg/Kg basal food compo
sition. 

In one embodiment, the basal animal food composition is 
for a chicken and wherein the animal food composition has 
improved feed efficiency compared to the basal food com
position. In a further embodiment the chicken feed compo
sition comprises 1 mg to 10 g SigA/Kg chicken feed. 

In one embodiment, the SigA is added to a basal food 
composition is in the form of dried intestinal mucosa from 
a pig or a cow, wherein the dried intestinal mucosa is 
unhydrolyzed. In an embodiment, the concentration is 1 
mg/Kg to 10 grams/Kg of the dried intestinal mucosa to the 
basal animal food composition. In a specific embodiment, 
the basal food composition is for a chicken and wherein the 
animal food composition has improved feed efficiency com
pared to the basal food composition. 

Included herein are pharmaceutical compositions com
prising pure, pasteurized SigA and a pharmaceutically 
acceptable excipient. As used herein, "pharmaceutical com
position" means therapeutically effective amounts of the 
compound together with a pharmaceutically acceptable 
excipient, such as diluents, preservatives, solubilizers, emul
sifiers, and adjuvants. As used herein "pharmaceutically 
acceptable excipients" are well known to those skilled in the 
art. 

Tablets and capsules for oral administration may be in unit 
dose form, and may contain conventional excipients such as 
binding agents, for example syrup, acacia, gelatin, sorbitol, 
tragacanth, or polyvinyl-pyrrolidone; fillers for example 
lactose, sugar, maize-starch, calcium phosphate, sorbitol or 
glycine; tabletting lubricant, for example magnesium stear-

In one embodiment, a method of increasing growth rate, 
improving feed efficiency, reducing gastrointestinal inflam- 20 

mation, reducing a risk of gastrointestinal infection, or a 
combination thereof in an animal comprises administering to 
the animal dried intestinal mucosa from a pig or a cow, 
wherein the dried intestinal mucosa is not hydrolyzed, and 
wherein the dried intestinal mucosa contains an amount of 25 

SigA effective to increase growth rate, improve feed effi
ciency, reduce gastrointestinal inflanmiation, reduce a risk of 
gastrointestinal infection in the animal, or a combination 
thereof. Exemplary animals include avian, porcine, bovine, 
ovine, capra, fish, reptile, mollusk, invertebrate animal, 30 

horse, dog, or cat. In one embodiment, the animal is a 
chicken and the SigA is administered in the form of an 
animal food composition comprising the SigA that has 
improved feed efficiency compared to a basal food compo
sition. 35 ate, talc, polyethylene glycol or silica; disintegrants for 

example potato starch, or acceptable wetting agents such as 
sodium lauryl sulphate. The tablets may be coated according 
to methods well known in normal pharmaceutical practice. 
Oral liquid preparations may be in the form of, for example, 

In another embodiment, a food composition comprises a 
basal food composition, and an amount of SigA effective to 
increase growth rate, improve feed efficiency, reduce gas
trointestinal inflammation, reduce a risk of gastrointestinal 
infection in the animal, or a combination thereof. The 
amount of SigA effective to increase growth rate, improve 
feed efficiency, reduce gastrointestinal inflammation, or 
reduce a risk of gastrointestinal infection in the animal can 

40 aqueous or oily suspensions, solutions, emulsions, syrups or 
elixirs, or may be presented as a dry product for reconsti
tution with water or other suitable vehicle before use. Such 
liquid preparations may contain conventional additives such 

be readily determined by one of ordinary skill in the art. For 
examples, a concentration of greater than 0.1 mg/Kg basal 45 

animal or human food is expected to produce beneficial 
results. 

as suspending agents, for example sorbitol, syrup, methyl 
cellulose, glucose syrup, gelatin hydrogenated edible fats; 
emulsifying agents, for example lecithin, sorbitan 
monooleate, or acacia; non-aqueous vehicles (which may 
include edible oils), for example almond oil, fractionated 
coconut oil, oily esters such as glycerine, propylene glycol, 

The term "basal food composition" refers to a food 
composition combinable with additives such as the SigA 
compositions described herein. Basal food compositions can 
be suitable for ingestion by a human or an animal. Exem
plary food compositions suitable for ingestion by a human 
include a nutritionally complete formula, a dairy product, a 
chilled or shelf stable beverage, a soup, a dietary supplement 
such as a vitamin, a meal replacement, a nutritional bar, 
confectionery, or other food composition. 

The term "basal animal food composition" refers to an 
animal food combinable with additives such as the SigA 
compositions described herein. Basal animal food compo
sitions may include components such as proteins, grains, 
flavor compositions, vitamins, minerals, preservatives, and 
the like. In specific embodiments, the basal animal food 
composition is for an avian, porcine, bovine, ovine, capra, 
fish, reptile, mollusk, invertebrate animal, horse, dog, or cat. 

In one embodiment, the secretory IgA is in the form of a 
pure, optionally pasteurized secretory IgA composition iso
lated from the intestinal luminal fluid of a pig. In a specific 

50 or ethyl alcohol; preservatives, for example methyl or propyl 
p-hydroxybenzoate or sorbic acid, and if desired conven
tional flavoring or coloring agents. 

For topical application to the skin, the drug may be made 
up into a cream, lotion or ointment. Cream or ointment 

55 formulations which may be used for the drug are conven
tional formulations well known in the art. Topical adminis
tration includes transdermal formulations such as patches. 

For topical application to the eye, the inhibitor may be 
made up into a solution or suspension in a suitable sterile 

60 aqueous or non aqueous vehicle. Additives, for instance 
buffers such as sodium metabisulphite or disodium edeate; 
preservatives including bactericidal and fungicidal agents 
such as phenyl mercuric acetate or nitrate, benzalkonium 
chloride or chlorhexidine, and thickening agents such as 

65 hypromellose may also be included. 
The invention is further illustrated by the following 

non-limiting examples. 
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Example 1 

Isolation of SigA from the Luminal Matter of 
Commercially Slaughtered Pigs 

Luminal fluid from commercially slaughtered pigs was 
collected. Luminal fluid was combined with 3 .5% PEG 8000 
w/v (Polyethylene glycol 6000-8000 molecular weight) and 
centrifuged at 14,000xg, 4° C. for 10 minutes. The clarified 
liquid was collected and filtered through glass wool to 
remove any fats that may be left. The clarified liquid was 
then combined with 8.5% PEG 8000 w/v and centrifuged at 
14,000xg, 4° C. for 10 minutes. The supernatant was then 
poured off and the pellet within the tube was resuspended in 
12% PEG 8000 w/v in deionized water. The mixture was 
then centrifuged at 14,000xg, 4° C. for 10 minutes. The 
supernatant was then poured off and the remaining pellet 
was frozen at -80° C. and then lyophilized. The purity of the 
pellet was determined by ELISA. Briefly, 96 well plates 
were coated with goat anti-pig IgA antibody (120 uL) from 
Bethyl Laboratories (Montgomery Tex.) dissolved in coat
ing buffer (1.59 g Na2 CO3 , 2.93 g NaHCO3 , 0.2 g NaN 3, pH 
9.6, 1000 mL total volume) overnight to allow for attach
ment of the antibody to the Nurre Maxisorp® F plate 
(Thermo-Fisher Scientific, Rochester N.Y.). Plates were 
then blocked with protein free blocking buffer (Pierce, 
Rockford Ill.) for 1 hour. Plates were then washed 3 times 
with PBS-0.05% Tween (Fisher-Scientific, Pittsburgh Pa.). 
Samples were then added to the plate in 10-fold dilutions 
from 1: 10-1: 1,000,000,000 to determine the amount oflgA 
present for 1 hour. Pig reference serum was provided as a 
control. Plates were then washed 3 times with PBS-0.05% 
Tween. Goat anti-porcine IgA secondary antibody (Bethyl 
Laboratories, Montgomery Tex.) was then added in blocking 
buffer (5 µL 2° antibody: 12.5 mL blocking buffer) for 30 
minutes. Plates were washed 6 times with washing buffer. 
Substrate was then added in substrate buffer ( diethanolamine 
97 mL, 100 mg MgCl2 , 0.2 g NaN3 , 800 mL ddH2 O, pH 
9.8), incubated for 15 minutes then read at 450 nm. 

TABLE 1 

Amount of JgA isolated from luminal fluid 

Protein 
Dilution OD Amount 

10 1.094 1737.572 
100 1.047 1100.952 

1000 0.994 658.1045 
10000 0.995 664.525 

100000 1.04 1028.615 
1000000 0.868 193.6504 

10000000 0.634 19.96927 193 and 199 mg/200 mg 
100000000 0.442 3.09598 

IgA purity: Luminal fluid (fluid collected from within the 
intestinal tract through a series of rollers that express intes
tinal contents without disruption of the mucosa! lining) was 
used and demonstrated greater than 90% purity from the 
sample. Using 10-fold dilutions there was between 193 and 
199 mg of IgA/200 mg of total product. 

8 
filtered it was lyophilized until needed. The lyophilized 
powder was then rehydrated using sterilized acidified PBS 
(pH 4) at a dilution of 1:10 w/v. This stock was then further 
diluted to 1:1000 and separated on an SDS-PAGE gel and 

5 visualized using commassie blue staining. Commassie blue 
stains all proteins and allows for visualization. 6 unique 
bands were identified on the gel. Without being held to 
theory, it is believed that these bands represent the IgA with 
some contaminants. This gel was sent to the University of 

10 Wisconsin-Madison Biotechnology Center for protein 
sequencing to have yet another way to determine purity of 
the sample. Four of the six bands found had either IgM or 
IgA within the top three proteins found. In some cases, 
within the four bands, IgM and IgA were found in both. This 

15 result confirms that a high abundance of antibodies from the 
lumen of the pig have been isolated. The top two bands were 
amino-peptidases which are non-specific enzymes. Having 
the antibody IgM is also very good; IgM is another first 
responder type antibody. It is the first antibody secreted in 

20 response to infection. 

25 

30 

35 

40 

TABLE 2 

Proteins identified by Protein Sequencing 

Percent 
Proteins Identified Coverage 

Band 1 glutamyl aminopeptidase 50 
Porcine Dipeptidyl Peptidase Iv 56 

Band 2 glutamyl aminopeptidase 49 
meprinA 35 
calcium-activated chloride channel regulator 4 32 

Band 3 ch4 and secrete domains of swine IgM 71 
glutamyl aminopeptidase 46 
aminopeptidase N 36 

Band 4 ch4 and secrete domains of swine IgM 73 
lg alpha chain C region (IgA) 66 
aminopeptidase N 47 

Band 5 ch4 and secrete domains of swine IgM 63 
lg alpha chain C region (IgA) 69 
aminopeptidase N 51 

Band 6 immunoglobulin lambda-chain (lg light chain) 65 
lg alpha chain C region (IgA) 64 
immunoglobulin heavy chain 29 

It was confirmed that IgA was present and in high 
abundance as fully 50% of the bands had a high quantity of 

45 IgA. Interestingly, another important antibody, IgM, was 
identified in high quantity in fully 50% of the bands found 
in our filter sterilized luminal fluid. In 83% of bands either 
IgA or IgM was identified, similar to the assertion of greater 
than 90% purity using capture ELISA. Sequence coverage is 

50 a measure of how much of the protein was sequenced, i.e., 
73% of the amino acids in the protein were present. The 
highest amounts were in IgA and IgM. 

Another way to determine IgA in the isolate and also 
determine if the IgA is active is to use ELISAs to bind IgA 

55 to two different substrates, LPS and isolated soy protein. 
Briefly, 96 well plates were coated with 0.25 g isolated soy 
protein or 2 mg of E. coli 055:B5 lipopolysaccharide dis
solved in coating buffer overnight to allow for attachment of 
the peptide to the Nurre Maxisorp® F plate (Thermo-Fisher 

60 Scientific, Rochester N.Y.). Plates were then blocked with 
protein free blocking buffer (Pierce, Rockford Ill.) for 1 
hour. Plates were then washed 3 times with PBS-0.05% 
Tween (Fisher-Scientific, Pittsburgh Pa.). Samples were then 

In a further attempt to quantify the relative purity of IgA, 
SDS-PAGE was used to determine if there were any con
taminates within the IgA. Filter sterilized luminal contents 
were used, briefly, once the luminal contents finished the 
final centrifugation, the pellets were hydrated using deion- 65 

ized water and filtered through a 0.2 um stericup filter 
(Fisher Scientific Pittsburgh Pa.). Once the material was 

loaded in 10-fold dilutions from 1: 10-1: 1,000,000,000 using 
the freeze dried luminal fluid for 1 hour. Plates were then 
washed 3 timed with PBS-Tween (0.05% ). Goat anti-porcine 
IgA secondary antibody (Bethyl Laboratories, Montgomery 
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Tex.) was then added in blocking buffer (5 µL 2° antibody: 
12.5 mL blocking buffer) for 30 minutes. Plates were 
washed 6 times with washing buffer. Substrate was then 
added in substrate buffer ( diethanolamine 97 mL, 100 mg 
MgC12 , 0.2 g NaN 3, 800 mL ddH2 O, pH 9.8), incubated for 5 

15 minutes then read at 450 nm. Pig serum was used as a 
control. 

Use Committee. One hundred Comish Rock broiler chicks 
were purchased from Welp Hatchery (Bancroft Iowa) and 
divided into groups of at least 50 chicks/group, with chicks 
divided equally between heat killed IgA ( control, IgA heated 
to 80° C. for 30 minutes) and IgA. Chicks were fed 0.02 g 
antibody/Kg of feed (either control or IgA). The 0.02 g 
antibody/Kg feed was fed on top of a complete diet (Sun
fresh® Purina, Gray Summit Mo.). Chick weights and feed 
efficiency were monitored weekly. In this case the IgA was 

10 
100 

1000 
2000 
4000 
8000 

16000 
32000 

TABLE 3 

ELISA results of IgA binding to LPS 

0.185 IgA Control 
1.732 
0.335 Background 
0.182 
0.138 
0.124 
0.102 
0.08 

0.138 

0.088 

Table 3 shows the results for IgA binding to LPS. The 
control used was 1 µg of IgA isolated from pig serum. The 
IgA isolated from the lumen needed to be diluted 4000 times 

10 NOT pasteurized. 

TABLE 5 

Results from chick study one 

15 
Week 1 Week 2 Week3 

IgA Weight 133.32 341.16 678.3 
Feed Efficiency 1.43 1.75 1.75 

Control Weight 129.68 334.16 674.9 

20 
Feed Efficiency 1.43 1.76 1.76 

p < 0.2 

to bind the same as control, i.e., there was 4 mg (4000 
dilutionxl µg [ amount of binding found in the control]) of 25 
LPS binding IgA in the lumen of the pig intestines. 

Table 5 shows that with unpasteurized IgA fed at 0.02 
g/Kg of chicken feed there was no improvement in feed 
efficiency or weight gain. The improvement in weight gain 
in the first week but has a p-value of 0.2 and is not 

10 
100 

1000 
2000 
4000 
8000 

16000 
32000 

TABLE 4 

ELISA results of IgA binding to soy protein 

0.244 IgA Control 
0.823 
0.313 Background 
0.196 
0.142 
0.089 
0.067 
0.023 

0.075 

0.0623 

considered a successful experiment. 
Chick Study #2: One hundred Cornish Rock broiler 

chicks were purchased from Welp Hatchery (Bancroft Iowa) 

30 and divided into groups of at least 50 chicks/group, with 
chicks divided equally between heat killed IgA ( control, IgA 
heated to 80° C. for 30 minutes) and IgA. Chicks were fed 
0.02 g antibody/Kg of feed ( either control or IgA). The 0.02 
g antibody/Kg feed was fed on top of a complete diet 

35 (Sunfresh® Purina, Gray Summit Mo.). Chick weights and 
feed efficiency were monitored weekly. In this case the IgA 
was pasteurized. 

Table 4 shows the results for IgA binding to isolated soy 
protein. The control used was 1 ug of IgA isolated from pig 40 

serum. The IgA isolated from the lumen needed to be diluted 
8000 times to bind the same as control i.e., there was 8 mg 

TABLE 6 

Results from chick study two 

Week 1 Week 2 Week3 

of soy protein binding IgA in the lumen of the pig intestines. 
Without being held to theory, it is believed that the results 

from the LPS and soy protein is reasonable since it would be 
unlikely that there would be more than 5% of the IgA 
available to bind non-specifically to soy protein and LPS. 

Example 2 

Pasteurization of IgA Preparation 

Pasteurization was used to eliminate bacteria from the 
IgA preparations. A commercial grade pasteurizer from the 
University of Wisconsin-Madison Dairy Pilot Plant heated 
the luminal fluid containing IgA to 121 ° F. for 20 seconds, 
and the material was cooled quickly there-after. There was 
nearly no loss in the amount of IgA and no decrease in the 
binding capacity of the IgA after pasteurization. 

Example 3 

SigA Isolated from Pig Intestinal Lumen Shows 
Growth Promotion in Commercial Chickens 

Chick Study #1: All procedures involving animals were 
approved by the University of Wisconsin Animal Care and 

IgA Weight 149.34 392.7 745.61 
Feed Efficiency 1.51 1.71 1.75 

45 Control Weight 143.72 379.56 727.76 
Feed Efficiency 1.62 1.79 1.79 

p < 0.05 p < 0.03 p < 0.08 

Without being held to theory, it is believed that pasteuri-
50 zation was the key to this experiment. Comparing the 

weights from study 1 to study 2, whether you have control 
or test the weights are higher. IgA promoted growth about 
4% and improved feed efficiency about 4.5%. These are 
relevant numbers for the poultry industry and this experi-

55 ment should be considered a success. 

Example 4 

Improvement in Feed Efficiency in Commercial 
60 Chickens Using Only the Freeze Dried Mucosa 

Chick Study with mucosa #1: One hundred Cornish Rock 
broiler chicks were purchased from Welp Hatchery (Ban
croft Iowa) and divided into groups of at least 50 chicks/ 

65 group, with chicks divided equally between heat killed 
mucosa ( control, mucosa heated to 80° C. for 30 minutes) 
and mucosa. Chicks were fed 0.02 g mucosa/Kg of feed 
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(either control or mucosa). The 0.02 g mucosa/Kg feed was 
fed on top of a complete diet (Sunfresh® Purina, Gray 
Summit Mo.). Chick weights and feed efficiency were 
monitored weekly. In this case the mucosa was NOT pas
teurized. 

TABLE 7 

Chick study using freeze dried mucosa 

Week 1 Week 2 Week3 

Mucosa Weight 132.18 380.44 723.95 
Feed Efficiency 1.54 1.52 1.57 

Control Weight 133.65 375.7 715.5 
Feed Efficiency 1.82 1.75 1.81 

p < 0.009 P < 0.01 p < 0.006 

The experiment was a success with a 13-16% improve
ment in feed efficiency. After week one the feed conversion 
in the controls was not as good as we had seen in four 
previous trials. However, week 2 and week 3 were close to 
what was seen in the first two chick trials. Regardless, the 
feed conversion using the mucosa is 10 points better than the 
best of the IgA from all the other experiments. 

The amount of mucosa in a pig that we measured (3.5 lbs 
wet weight) was 219.5 grams after lyophilizing. The rate of 
feeding is equivalent to 20 grams lyophilized mucosa/ton of 
feed. 

Example 5 

Isolated of SigA from Pig Intestinal Mucosa 

12 
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-

5 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-

10 claimed element as essential to the practice of the invention 
as used herein. 

While the invention has been described with reference to 
an exemplary embodiment, it will be understood by those 
skilled in the art that various changes may be made and 

15 equivalents may be substituted for elements thereof without 
departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or 
material to the teachings of the invention without departing 
from the essential scope thereof. Therefore, it is intended 

20 that the invention not be limited to the particular embodi
ment 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 

25 all possible variations thereof is encompassed by the inven
tion unless otherwise indicated herein or otherwise clearly 
contradicted by context. 

The invention claimed is: 
1. A composition comprising 

30 pure, pasteurized secretory IgA isolated from intestinal 
luminal fluid or intestinal mucosa of a pig or a cow, 
wherein the pure, pasteurized SigA composition has an 
E. coli 055:B5 lipopolysaccharide binding activity at 
least 5 times greater than pig or cow serum IgA E. coli 
055:B5 lipopolysaccharide binding activity. 

2. The composition of claim 1, wherein the pure secretory 
IgA is greater than 75% pure. 

Mucosa is homogenized in equal parts (50% lysis buffer: 
50% mucosa) lysis buffer [50 mmol/L HEPES, 150 mmol/L 
NaCl, 10% glycerol, 1 % Triton X-100, 1.5 mmol/L MgC12 , 

35 

10 µg/mL aprotinin, 10 µg/mL leupeptin, 1 mmol/L phenyl
methylsulfonyl fluoride (PMSF), 200 µmol/L Na3 V04 , 200 
µmol/L NaF, and 1 mmol/L EGTA (final pH 7.5)] overnight 3. The composition of claim 1, in the form of a pharma

ceutical composition further comprising a pharmaceutically 
40 acceptable excipient. 

at 4° C. 3.5% w/v PEG 8000 is then added to the lysis 
buffer/mucosa mixture and centrifuged a 14,000xg, 4 ° C. for 
10 minutes. The supernatant is kept then filtered through 
glass wool. The supernatant is then combined with 8.5% w/v 
PEG 8000, dissolved, and then centrifuged at 14,000xg, 4° 
C. for 10 minutes. The supernatant is then discarded and the 
resulting pellet is resuspended in a dioionized water solution 45 

containing 12% PEG 8000 w/v and centrifuged at 14,000xg, 
4° C. for 10 minutes. The supernatant is discarded and the 
resulting pellet is frozen at -80° C. for 1 hour and 
lyophilized. 

4. A composition comprising 
secretory IgA isolated from a source that is intestinal 

mucosa of a pig or a cow, wherein the concentration of 
secretory IgA in the isolated secretory IgA is at least 
twice the concentration in the source material wherein 
the source material is dried intestinal mucosa,' an aque-
ous preparation from intestinal mucosa, or a dry prepa
ration of proteins prepared from intestinal mucosa, 
wherein the secretory IgA is pasteurized, wherein the 
pure, pasteurized SigA composition has an E. coli 
055:B5 lipopolysaccharide binding activity at least 5 
times greater than pig or cow serum IgAE. coli 055:B5 
lipopolysaccharide binding activity. 

5. The composition of claim 4, wherein greater than 5% 
55 of the protein in the isolated secretory IgA comprises IgA. 

6. The method of claim 1, wherein pasteurization is at 
50-100° C. for 30 seconds. 

The use of the terms "a" and "an" and "the" and similar 50 

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 contradicted 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 60 

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 

7. The method of claim 1, wherein pasteurization is at 
120-150° C. for 1-8 seconds. 

8. The method of claim 4, wherein pasteurization is at 
50-100° C. for 30 seconds. 

9. The method of claim 4, wherein pasteurization is at 
120-150° C. for 1-8 seconds. 

* * * * * 


