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Abstract—Rabbit and chicken (IgY) polyclonal antibodies were compared with respect to their performance
in competitive enzyme linked immunoassays (ELISA) for the determination of opioid peptide β-casomor-
phin 7 (BCM-7) released from variant A1 of bovine β-casein. To obtain antibodies, the animals (four rabbits
and four hens) were immunized (with similar regimes) with BCM-7 conjugated to bovine serum albumin.
Comparison of the binding curves of biotinylated BCM-7 obtained with affinity-purified mammalian and
avian antibodies immobilized on the surface of polystyrene microtiter immunoplates via passive adsorption
(in optimal conditions) showed that rabbit antibodies captured biotinylated antigen 100 times more efficiently
than hen antibodies within the given antibody panel. The most efficient rabbit antibodies were used to con-
struct a highly sensitive, competitive ELISA for the detection of BCM-7 (the minimal detection limit was
0.2 ng/mL). The chicken antibodies proved unsuitable for such use due to their low affinity. These results
indicate that it is necessary to make comparisons with methods based on mammalian antibodies in the con-
struction of quantitative ELISA based on chicken polyclonal antibodies.
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INTRODUCTION

In recent years, researchers have repeatedly pro-
posed the widespread use of chicken IgY polyclonal
antibodies (PCAs) as components in immunochemical
analytical (diagnostic) assays instead of PCAs and, in
some cases, monoclonal antibodies (MCAs), which are
generated via mammal immunization [1–3]. In this
case, the following potential advantages of such substi-
tution were usually mentioned. IgY does not bind to
rheumatoid factor and Fc receptors; IgY does not
activate the mammalian complement system, and
nonspecific binding in immunodiagnostic systems
is reduced. Other important advantages are the relative
cheapness of the method and the bioethical benefits
related to the high yield of IgY from hen egg yolks [1–3].

In addition, it was speculated that chicken PCAs
may facilitate the creation of immunochemical assays
to determine antigens that elicit a weak immunore-
sponse in mammals or those that do not provoke
a response. It is believed that the large phylogenetic dis-
tance between hens and mammals can cause high
immunoreactivity during the immunization of hens

with mammalian antigens (due to the small homology
of mammalian antigens with hen proteins); hence, it is
possible to generate antibodies with wider epitope spec-
ificity. Furthermore, chicken antibodies have reduced
cross-reactivity with mammalian proteins [1–3].

New opportunities arrive in the production of
recombinant chicken MCAs [4, 5]. Technically, it is a
simpler task than the production of recombinant
mammalian MCAs, since the primary structure of the
IgY molecule possesses certain features. Thus, PCR
amplification of the chicken antibody light and
heavy chain sequences requires a significantly lower
number of primers than in the case of mammalian
antibodies [4]. It is also believed that IgY antibodies
are more efficient for use in the humanization process
(the replacement of chicken sequences with human
sequences), which is a necessary process when anti-
bodies are used in immunotherapy [4]. Therefore, all
of this led to the appearance of biotechnological com-
panies that specialize in the production of monoclonal
recombinant IgY antibodies for the creation of new
efficient immunodiagnostic systems and immuno-
therapeutic products.
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It shoud be noted that the impressive success of
recombinant MCA technologies does not obviate the
need to obtain (when possible) traditional natural
antibodies (with the preserved native structure of IgY)
for immunochemical assays. The production of
chicken MCAs with native structure is possible in the-
ory with the classic hybridoma technology (by
the fusion of an antibody-producing B cell from
immunized chickens with a hen myeloma cell). How-
ever, chicken hybridomas were unstable (in contrast to
mouse and rat hybridomas), which made the wide-
spread use of this approach significantly difficult [4].
Therefore, the most technically affordable and eco-
nomical way to generate native chicken antibodies for
immunochemical assay and immunodiagnosis at
present is hen immunization with subsequent
extraction of PCAs from egg yolks. Over the years,
articles have reported the use of chicken antibodies to
assay a range of antigens: tumor markers [6, 7], hor-
mones [8], viral proteins [9–11], pathogenic bacteria
[12–14], protozoa [15], helminths [16], prions [17], and
other biomolecules [2]. This may give the impression
of simplicity in the replacement of mammalian anti-
bodies with chicken PCAs in many assays. At the same
time, it is known that IgY and IgG molecules differ
significantly in structure, because IgG molecules lack
the hinge region that would provide f lexibility [1–3].
The phylogenetic distance between hens and mam-
mals, which causes differences in the immune system,
can be not only an advantage of technology; it can also
create obstacles to the recognition of some antigens by
the immune system [5]. Therefore, a more nuanced
study of the efficiency of chicken PCAs compared to
mammalian antibodies is essential when IgY is used in
immunochemical assays. We previously studied the
possibility of the replacement of mammalian PCAs
and MCAs with chicken antibodies in solid-phase
enzyme-linked immunosorbent assay (ELISA) of the
hepatitis B virus surface antigen (HBsAg) [18]. We
succeeded in the generation of efficient chicken PCAs
to HBsAg and were able to use them instead of immo-
bilized mouse MCAs in the sandwich assay of HBsAg
and to maintain the high analytical sensitivity of
ELISA (although it was slightly reduced compared to
the original version).

In addition, it was important to assess chicken anti-
bodies in comparison with mammalian antibodies
when used in another variant of ELISA, i.e., in the
competitive assay.

The goal of this work was to compare the efficiency
of chicken antibodies and rabbit PCAs in competitive
ELISA in the determination of β-casomorphin-7
(BCM-7), an opioid peptide (Tyr-Pro-Phe-Pro-Gly-
Pro-Ile) formed from cow β-casein type A1 [19].

MATERIALS AND METHODS
Materials. The materials were the MaxiSorp 96-well

polystyrene ELISA immunoplates of modular strips
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design (Nunc, Denmark), BCM-7 (Sigma, United
States), streptavidin-peroxidase (Biosource, United
States), EZ-Link Sulfo-NHS-LC-LC-Biotin (Thermo
Fisher Scientific, United States), BrCN-sepharose
(Farmacia, Sweden), a solution of tetramethylbenzi-
dine (TMB) (NPO Diagnostic systems, Russia) and
other reagents (Sigma, United States).

Preparation of biotinylated casomorphin. Bioti-
nylated casomorphin was obtained with two methods. 

Method 1. Eight milliliters of LC-LC-biotin
(2 mg/mL) dissolved in buffer 0.1 М NaHCO3,
pH 8.0, was added to 1.6 mL of BCM-7 solution
(2 mg/mL) in 0.1 М NaHCO3, pH 8.0. The reaction
was run for 2 h on an ice bath. Biotinylated peptide was
purified via high-performance liquid hydrophobic-
interaction chromatography (Agilent Technologies,
United States) according to the manufacturer’s rec-
ommendations.

Method 2. Biotinylated casomorphin was produced
by solid-phase synthesis in Shemyakin–Ovchinnikov
Institute of Bioorganic Chemistry (Moscow).

High-performance liquid chromatography analysis.
The products of the biotinylation reaction were puri-
fied via reverse-phase high performance liquid chro-
matography (HPLC). The reaction products diluted
in 1 mL of 25 mM Na-phosphate buffer were injected
into a XBridge C18 BEH column (5 μm particle size,
130 Å, 4.6 × 250 mm, Waters, Ireland) equilibrated
with 5% solvent B (80% CH3CN/0.1% trif luoroacetic
acid). After the elution of unbound compounds from
the column, the bound components were separated in
a linear gradient of an increasing concentration of sol-
vent B from 5 to 50% over 60 min at a f low rate of the
mobile phase 0.9 mL/min. The components were
detected at 214 nm.

Antibody production, affinity purification and anti-
body activity estimation. We used the methods
described previously [18, 19]: (1) the immunization of
animals with BCM-7 conjugated to bovine serum
albumin (BSA), (2) the determination of antibodies in
the immune sera of rabbits and hen egg yolks, (3) the
preparation of affine carriers, (4) the affine purifica-
tion of antibodies from rabbit sera and hen egg yolks,
(5) and the determination of the antigen-binding activ-
ity of affine-purified antibodies with adsorbed antigen,
and (6) the antigen-binding activity of adsorbed anti-
gens with a soluble antigen labeled by biotin. The param-
eter that characterizes the binding of BCM-7-biotin
with immobilized antibodies was the analytical sensitiv-
ity of the method, estimated as the tangent of the angle
of slope of the linear part of the binding curve to the con-
centration axis (the slope coefficient of the curve indi-
cated in this work by the letter symbol k) [20–22].

Optimization of conditions for adsorption of the
tested antibodies. In this paper, the conditions for the
adsorption of affine-purified antibodies, which pro-
vided their maximum binding to the antigen in the
solution, were considered the optimal conditions.
l. 55  No. 6  2019
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Optimization of adsorption pН. Antibodies (100 μL
per a well) were adsorbed onto the surface of immuno
plates for 16–20 h at room temperature with an excess
amount of antibodies (10 μg/mL) at the first step.
Adsorption was performed with the following buffers:
0.1 M glycin-HCl-buffer, рН 2.8; 0.025 M Na-phos-
phate buffer, рН 7.5; and 0.05 M Na-bicarbonate buf-
fer, рН 9.5. The antigen-binding activity of the
adsorbed antibodies was assessed by incubation with
serial dilutions of biotinylated BCM-7 followed by
incubation with streptavidin-peroxidase and staining
with TMB, to construct binding curves, as described
previously [22].

Determination of the optimal quantity of antibodies
adsorbed on the surface of immunoplates. The optimal
quantity of adsorbed antibodies on immunoplates was
assessed as described previously at optimal рН for
adsorption (see the previous section). The optimal
quantity of adsorbed antibodies was 6 μg/mL for rabbit
antibodies and 12 μg/mL for hen antibodies (with insig-
nificant deviations from the indicated values) [18].

Assay of BCM-7 by competitive ELISA. BCM-7
was assayed by competitive ELISA according to a pre-
viously described procedure with modifications [19].
Antibodies were adsorbed onto the surface of immu-
noplates (6 μg/mL of rabbit antibodies and 12 μg/mL
of hen antibodies in optimal buffer) for 16–20 h at
room temperature. After washing, 50 μL of a BCM-7-
biotin solution (2 ng/mL for rabbit and 300 ng/mL for
hen antibodies in ELISA buffer) were loaded into each
well, and 50 μL of BCM-7 solutions were then added
with an increasing quantity from 0 to 1000 μg/mL. The
mixture was incubated over 2 h at 37°C. After washing,
the immunoplates were incubated with streptavidin-
peroxidase and stained with TMB as described previ-
ously [18, 22].

RESULTS AND DISCUSSION
The immune response after the immunization of ani-

mals with BCM-7 conjugated to BSA. We performed a
comparative analysis of the efficiency of affine-puri-
fied rabbit and chicken antibodies in competitive
solid-phase ELISA. The selected antigen was BCM-7,
the peptide which is the fragment of β-casein from
cow’s milk type A1 and has the properties of opioid
peptides [19]. We previously successfully created a
highly sensitive enzyme immunoassay to determine
this ligand with rabbit PCAs [19], and we relied on our
experience in this paper. BCM-7 conjugated to BSA
was used as the immunogen. The immune response
was assessed from the binding of rabbit serum antibod-
ies or hen egg yolk antibodies to immobilized BCM-7.
After five to six rounds of immunization, all animals
(four hens and four rabbits) produced antibodies to
BCM-7. The antibodies were affine-purified with a
column with CNBr-activated sepharose conjugated to
BCM-7. The coefficients for the binding curve of
affine-purified rabbit antibodies to immobilized
APPLIED BIOCHEMI
BCM-7 varied from 0.053 to 0.125, i.e., they differed
by 2.4 times (the curves of the antibody binding to
immobilized antigen are not given). Antibodies of rab-
bit no. 1 (k = 0.1250) were the most efficient in bind-
ing the immobilized antigen. The curve coefficients
expressing the binding of chicken antibodies were sig-
nificantly lower and within the limits of 0.0012–0.004.
However, based on this preliminary assessment, it was
not possible to compare the antigen-binding activity of
chicken and rabbit antibodies, since antihen and anti-
rabbit conjugates, which were used for the detection of
immune complexes, can vary significantly according
to their activity. Nevertheless, it can be concluded that
both rabbit and chicken antibodies elicited an immu-
noresponse after immunization with BCM-7. Affin-
ity-purified antibodies of rabbit no. 1 and affinity-puri-
fied antibodies of hen no. 4 showed the greatest binding
activity to the immobilized antigen.

Determination of the optimal conditions for adsorp-
tion of affine-purified rabbit and chicken antibodies on
the surface of immunoplates. Panels with affine-puri-
fied chicken and rabbit PCAs, which were the most
efficient in binding to the labeled antigen after adsorp-
tion to the solid phase under optimal conditions, were
proposed for the comparison of competitive enzyme
immunoassays to determine BCM-7 with chicken and
mammalian antibodies. The conditions for antibody
adsorption (pH of adsorption and saturating concen-
tration) that provided their maximum antigen-binding
activity were regarded as optimal. The parameter char-
acterizing the efficiency of antibody binding to the
antigen was the analytical sensitivity of the method
estimated as the slope ratio of the linear part of the
binding curve to the concentration line (the slope
coefficient of the curve was indicated with the letter
symbol k) [20–22]. This is one of the methods used to
evaluate and compare the efficiency of ELISA during
optimization of the procedure [20, 23].

The preservation of the high antigen-binding activ-
ity of adsorbed antibodies, along with affinity, rep-
resents a factor that provides the maximal sensitivity of
the analysis in competitive solid-phase ELISA [24].

Therefore, the initial stage of the comparison of the
properties of chicken and rabbit PCAs involved optimi-
zation of the conditions for adsorption onto the surface
of polystyrene immunoplates for each of the eight gener-
ated PCAs. In actual practice, two factors are commonly
varied: the saturating antibody concentration and the
pH of the buffer used for saturation. The optimal satu-
rating concentrations of affine-purified antibodies were
6 μg/mL for rabbit antibodies and 12 μg/mL for egg yolk
antibodies (with insignificant deviations).

At the next stage, the optimal pH for the adsorption
of affine-purified antibodies was identified. Phos-
phate and carbonate buffers at pH 7.5 and 9.5 have tra-
ditionally been regarded as the optimal buffer systems
for antibody adsorption onto the immunoplate sur-
face. At the same time, previous papers described the
STRY AND MICROBIOLOGY  Vol. 55  No. 6  2019
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Table 1. рН values for the adsorption of affine-purified hen
and rabbit antibodies leading to maximal binding with bioti-
nylated β-casomorphin-7

* The coefficients of the binding curves for the two indicated val-
ues of рН coincided.

Animal number
Optimal рН for adsorption

of the tested antibodies

rabbits hens

1 7.5 7.5/9.5*
2 7.5 7.5/9.5*
3 7.5 7.5/9.5*
4 7.5/9.5 * 7.5/2.8*

Fig. 1 Binding of biotinylated β-casomorphin-7 (ng/mL) with affine-purified antibodies of (a) rabbits and (b) hens: a—antibody
adsorption at рН 7.5 (1) у = 0.76х, at рH 9.5 (2) у = 0.14х, at рН 2.8 (3) у = 0.06х; b—antibody adsorption at рН 7.5 (1) у = 0.0042,
at рН 9.5 (2) у = 0.0037, at рН 2.8 (3) y = 0.0026. 
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mammalian and chicken antibodies that possessed the
maximal antigen-binding activity after adsorption
under harsher pH conditions of 2.8 [18, 21, 22]. The
pH values that favored the maximal antigen-binding
activity of the tested antibodies after adsorption were
determined. Buffers with the following pH values were
used for adsorption: 2.8, 7.5, and 9.5 (for the compo-
sition of the buffers, see Materials and Methods). The
binding curves of biotinylated BCM-7 with adsorbed
antibodies were constructed after immunoplate satu-
ration. Table 1 summarizes the data on the optimal
adsorption pH values. It was found that the optimal
adsorption pH of rabbit antibodies no. 1, 2, and 3 was
7.5; for one of the tested antibodies (No. 4), two opti-
mal adsorption pH values (pH 7.5 and 9.5) were
observed. At the same time, the antibodies of three
hens (No. 1, 2, and 3) were equally efficient in binding
biotinylated casomorphin after adsorption at a pH of 7.5
and pH 9.5 (Table 1). The antibodies of one hen (No. 4)
demonstrated the maximal binding of biotinylated
BCM-7 after immobilization at two pH values: 7.5 and
2.8 (Table 1).

The described experiments are illustrated in Fig. 1,
which presents the binding curves of biotinylated
BCM-7 with affine-purified chicken antibodies (Fig. 1b)
adsorbed at mentioned pH values. Similar curves for
rabbit antibodies are shown in Fig. 1а, which illus-
trates the degree to which the antigen-binding activity
depended on the pH of antibody adsorption. Thus,
after adsorption at a pH of 7.5, the coefficient of the
binding curve was 0.76. Upon the binding of BCM-7-
biotin after the adsorption of rabbit antibodies at
pH 2.8, the coefficient of the curve decreased by 13-folds
(k = 0.06).
APPLIED BIOCHEMISTRY AND MICROBIOLOGY  Vo
Binding efficiency of biotinylated BCM-7 with
affine-purified rabbit and chicken antibodies. Table 2
summarizes the coefficients of the binding curves of
BCM-7-biotin with antibodies. The data show that
the binding of biotinylated BCM-7 to chicken anti-
bodies was much less efficient than that with rabbit
antibodies. Thus, the binding of the best chicken anti-
bodies, no. 2 (k = 0.040 ± 0.002, Table 2), to BCM-7-
biotin was 190 times less efficient than that of the best
rabbit antibodies, no. 1 (k = 7.62 ± 0.13). The binding
of the best chicken antibodies, no. 2, was also 13 times
less efficient than the binding activity observed for the
worst rabbit antibodies, no. 3.

In general, the binding efficiency of adsorbed
chicken antibodies to BCM-7-biotin was 100 times
lower than that of rabbit antibodies (based on the
average values of the binding curve coefficients). The
average value of the curve coefficients for binding to
biotinylated BCM-7 was ≈0.024 for chicken antibod-
l. 55  No. 6  2019



708 PECHELYULKO et al.

Fig. 2. Competitive method for the determination of
β-casomorphin-7 with affine-purified antibodies of rab-
bits and hens adsorbed onto the surface of immunoplates
under optimal conditions. 1—rabbit PCAs, 2—hen PCAs.
The equation of the logarithmic curve y = –0.145ln(x) +
0.3944; R2 = 0.9072. 
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ies and ≈2.50 for rabbit antibodies. It should be taken
into account that twice as many chicken antibodies
(12 μg/mL) as rabbit antibodies (6 μg/mL) were
adsorbed onto immunoplates in these experiments.

Comparison of the efficacy of chicken and rabbit
antibodies in competitive ELISA determination of
BCM-7. To construct competitive calibration curves
for the determination of β-casomorphin-7, we chose
the antibodies that had the maximum antigen binding
activity after adsorption under optimal conditions: the
antibodies of hen no. 2, adsorption optimum—pH 7.5
(k = 0.04 ± 0.002), and the antibodies of rabbit no. 1,
adsorption optimum pH 7.5 (k = 7.62 ± 0.13). The
results are shown in Fig. 2. According to Fig. 2, the use
APPLIED BIOCHEMI

Table 2. Coefficients of the binding curves for biotinylated
casomorphin-7 with antibodies adsorbed onto the surface
of immunoplates under optimal conditions

Animal number

Coefficients of the binding curves
for adsorbed antibodies

with biotinylated β-casomorphin-7
(k × 10 ± confidence interval, n = 6)

rabbit antibodies hen antibodies

1 7.62 ± 0.13 0.020 ± 0.001
2 0.61 ± 0.03 0.040 ± 0.002
3 0.53 ± 0.03 0.022 ± 0.001
4 1.25 ± 0.01 0.012 ± 0.001

Average 2.50 0.024
of rabbit PCAs made it possible to obtain a qualitative
calibration curve within a BCM-7 concentration
range of 0.2–12 ng/mL between 90 and 10% inhibi-
tion of biotinylated β-casomorphin-7 binding to
immobilized antibodies. The minimum determined
concentration (the reduction of absorption at the
tested concentration relative to the absorption of zero
standard ±3 standard deviations) of BCM-7 was 0.2 ±
0.016 ng/mL, which approximately corresponded to
the result of a previous work [19]. However, the curve
obtained with chicken antibodies could not be consid-
ered suitable for the determination of the concentra-
tion of the tested antigen due to the low performance
of chicken PCAs immobilized on a solid phase in
binding BCM-7 (even though these antibodies were
also adsorbed under optimal conditions).

The study of the opioid peptide BCM-7 attracted
interest in the 1980s, when it was suggested based on a
range of studies (some of which were performed by
large dairy companies in New Zealand) that this pep-
tide may increase the risk of diabetes, cardiovascular
disease, childhood autism, and other diseases [25].
BCM-7 is released in the gastrointestinal tract after
the cleavage of milk A1 β-casein. The splitting of milk
A2 β-casein does not result in the formation of BCM-7.
A1 and A2 proteins are found in different proportions
in cow’s milk depending on the breed of cattle. In Asia
and Africa, cows lack a form of A1 β-casein, and the
variety of cow milk containing only type A2 β-casein
is referred to as milk A2. However, in other regions,
such as Europe, United States, and New Zealand,
cow’s milk contains both types of casein: A1 and A2
[25]. Due to the hypothesized risk to human health
posed by the BCM-7 peptide, a range of dairy compa-
nies began to actively advertise milk A2 and milk A2–
based products. However, the concerns about BCM-7
were not sufficiently confirmed by subsequent studies.
Nonetheless, it was suggested that BCM-7 may have
an adverse effect on the digestive system, leading to
milk intolerance. A group of experts from Germany
and Hungary working within the framework of
the Cochrane Collaboration recently conducted a new
analysis of the literature data related to the health
effects of the BCM-7 peptide. According to their
review published in 2019, there is a moderate probabil-
ity that BCM-7 formed by the consumption of A1
milk can cause adverse effects on digestion, but the
relationship of this peptide with other diseases is very
unlikely. Nevertheless, the authors of the review con-
cluded that this issue requires further investigation [25].
Hence, there is a need for efficient ELISA methods to
assay BCM-7, which will be based on both mamma-
lian and chicken antibodies (if the latter is possible).

Our search of the literature data yielded only one
work (published in 1998 by researchers from Canada)
in which the authors also obtained chicken PCAs spe-
cific to BCM-7 and described their properties [26]. A
more nuanced content of the study is provided in the
thesis [27] prepared by one of the coauthors (the
STRY AND MICROBIOLOGY  Vol. 55  No. 6  2019
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results of which were used in the preparation of the
mentioned paper) [26]. The study describes a compet-
itive method for the determination of BCM-7 based
on chicken antibodies. The authors did not attempt to
compare the efficiency of hen and mammalian PCAs;
the task was to develop a competitive method for the
determination of this antigen. At the same time, Cana-
dian researchers used a slightly different format (as
compared to our work) of the competitive method: the
antigen (BCM-7) was adsorbed onto solid phase
instead of PCA against BCM-7. This format (which is
commonly perceived as possessing a slightly lower
sensitivity) allowed the authors to eliminate minor
amounts of PCAs to BSA via washing [27] (we did not
encounter such a problem in the method that we
used). The authors succeeded in developing a com-
petitive method for the determination of BCM-7
based on chicken PCAs with a minimal detection
dose of 5 ng/mL; nevertheless, as reported in this
work, the immunoresponse was elicited only in one of
the six immunized hens.

Although all hens in our work developed an immu-
noresponse, the response was much weaker than in
rabbits. In addition, purified chicken PCAs were not
sufficiently efficient for the creation of a competitive
enzyme immunoassay to determine BCM. At the
same time, we easily reproduced the results of our pre-
vious work on rabbits, which described the competi-
tive ELISA for the determination of BCM-7 [19] and
developed another competitive method (based on rab-
bit PCAs) with binding curves that make it possible to
measure the antigen in approximately the same con-
centration range. Such PCAs may be of interest for
research on the physiological effects of BCM-7 in
experiments (e.g., in laboratory animals) and in
humans (it was shown that BCM-7 can not only be
released in the gastrointestinal tract after milk con-
sumption but it can be absorbed into the circulatory
system and other organs and tissues, e.g., in children)
[19, 25]. In addition, some authors made attempts to
use BCM-7 antibodies for the detection (in combina-
tion with peptide purification methods) of minor
amounts of this peptide in dairy products [28].

It was proposed that the phylogenetic distance
between hens and mammals favors the elicitation of a
strong immunoresponse to a range of mammalian
protein antigens due to the absence of similar struc-
tures and molecules in hens. However, according to
our work and, partly, the work of Canadian authors (in
which the immunoresponse was observed in only one
of six hens), this assumption cannot be considered
universal. It is known that hens have a less efficient
antigen presentation system, which can lead to a com-
plete lack of immunoresponse to a number of agents
depending on the haplotype of the main histocom-
patibility complex (MHC) [5, 28]. With regard to an
antigen such as BCM-7, with consideration of the
phenomenon of immunological tolerance, including
to β-casein [29], it is noted that BCM-7 by its primary
APPLIED BIOCHEMISTRY AND MICROBIOLOGY  Vo
structure is also a quite foreign antigen for rabbits.
Even though mammalian β-casein genes have a signif-
icant homology, the site where the BCM-7 peptide is
cleaved shows a significant divergence. For example,
while the β-casein molecule of cow and human milk
contains the characteristic amino acid sequence Tyr-
Pro-Phe [30] in corresponding area, rabbits retain
only two amino acids, Pro-Phe, of the common
sequence [31].

Meanwhile, in a recent work, we generated IgY
antibodies to hen HBsAg, which showed a high effi-
ciency in sandwich assay for the determination of
HBsAg; nonetheless, it was slightly lower (30%) than
that of reference MCAs to this viral protein [18].

CONCLUSIONS

Thus, it seems that the replacement of mammalian
antibodies with IgY antibodies is unlikely to be a gen-
erally applicable approach, as it seemed at the begin-
ning of the implementation of IgY technology. How-
ever, it provides another useful alternative in the cre-
ation of highly efficient antibodies for the development
of a range of immunochemical assays, especially in
combination with modern methods of recombinant
antibody generation that make it possible to increase
their affinity artificially [4, 5].

This paper compares the antigen-binding proper-
ties of antibodies specific to BCM-7 obtained from
four hens and four rabbits immunized with this pep-
tide. The immunoresponse of hens to the antigen was
much weaker than that of rabbits, and the efficacy of
chicken PCAs was too low to create a competitive
method for the determination of BCM-7. At the same
time, it was possible to create a test system (solid-
phase competitive ELISA) with rabbit PCAs for the
determination of BCM-7 with a high analytical sensi-
tivity, which can be useful for the analysis of BCM-7.
In light of the literature data on the generation of hen
PCAs to various antigens and the experience of the
authors [18] in generating highly efficient chicken
PCAs to HBsAg, the results of the work do not cast
doubt on the usefulness of chicken PCAs for the
design of solid-phase ELISA. However, they indicate
the need to compare the efficiency of test systems
based on hen PCAs in the case of each specific antigen
with methods based on the use of mammalian anti-
bodies (rabbits, mice MCAs, etc.).
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