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The aim of this study was to prepare B-group aflatoxins(BGAFs) antibody with strong specificity and good eurytopicity. Ac-
cording to the molecular structure and active site of aflatoxin B1 (AFB1), the BGAFs artificial antigen AFB1-BSA was prepared by 6
methods such as oxime active ester(OAE),methylation of ammonia(MOA),mixed anhydride(MA),semi acetal(SA),epoxide(EP) and
enol ether derivative(EED) and identified by UV and SDS-PAGE. Polyclonal antibodies against AFB1(AFB1 pAb) were prepared by
immunizing New Zealand rabbits with AFB1-BSA, and the titers of AFB1 pAb was detected by indirect ELISA, the sensitivity of AFB1
pAb was analyzed by indirect competitive ELISA(icELISA) and the specificity and eurytopicity of AFB1 pAb was analyzed by cross-
reactivity(CR) test. The results showed that AFB1-BSA was synthesized successfully and the best one was OAE method among 6
synthesis methods of BGAFs artificial antigen and its conjugation ratio of AFB1 to BSA was about 8.46:1. The immune efficacy of
OAE method was the best, its AFB1 pAb had high titers of 1:1(28x104 )by indirect ELISA, a good sensitivity with the 50% inhibition
concentration(ICso) of 10.32 ug/L to AFB1 by icELISA and a high CR to AFB2 of 75.21%, AFG1 of 44.13%, AFG: of 14.72%, AFM; of
16.36% and AFM: of 1.44%, respectively. In this study, AFB1 pAbs with high titer, sensitivity, specificity and eurytopicity were pre-

pared, which laid a matter and technical foundation for the establishment of BGAFs immunoassay.
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Introduction. Aflatoxins (AFs) are a group of toxic sec-
ondary metabolites containing similar molecular structures
(difuran ring and oxyheteronaphthalidone). They are produced
by Aspergillus flavus and Aspergillus parasiticus through the
polyketone pathway. At present, more than 20 members of the
aflatoxin (AF) family have been found in food pollution. Among
them, AF of group B (B group aflatoxins, BGAFs) have strong
toxicity, wide pollution, and high content. Various toxic effects
such as carcinogenicity, teratogenicity and immunosuppres-
siveness have become the main targets of food AF contamina-
tion detection (Sun D.D et.al., 2015). BGAFs include AFB+ and
AFBg, both of which are closely related to food pollution, and
both exist at the same time, mainly AFB+1, AFB2 pollution is
accompanied by AFB+, and has a toxic additive effect (Luo, X.
et. al., 2018). Therefore, there are two regulations for the max-
imum residue limits (MRLs) of BGAFs in foods. the current
AFB1 MRL standard of foodand agricultural products in China is
“GB 2761-2017 limit of fungal toxins in food” which One is that
some countries including my country adopt AFB1 MRLs, such as
the current AFB1 MRL standard of food and agricultural products
in China is “GB 2761-2017 limit of fungal toxins in food” (CHINA.
National Food Safety Standard Limit of mycotoxins in food.
2017), corn and its products <20 ug-kg, rice and its products
<10 ug-kg-1, wheat and its products <5 pg-kg-1. Second, some
countries use MRLs for the total amount of BGAFs (B1+B2),
such as EU <4 pg-kg, Japan <10 ug-kg', and US FDA <15
pg-kg. There are many current analytical methods for food
BGAFs contamination, mainly using instrumental analysis and
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immunoassay. In particular, inmunoassay has become a tech-
nology because of its strong specificity, high sensitivity, simple
operation, large-scale screening and on-site detection. Indis-
pensable technical means, the key to establishing a BGAFs
immunoassay method is to obtain excellent antibodies, and
hapten design and antigen synthesis are the prerequisites for
preparing excellent antibodies (Gefen T.et. al., 2015). There
have been related reports on the research of BGAFs antigen
synthesis methods at home and abroad (Mongkon, W. et. al.,
2017, Xiao L.W, et. al., 2017), but there are no reports on the
design of different hapten molecules, antigen synthesis and
comparative analysis of antibody characteristics. In this study,
AFB1 was used as the starting material for the reaction. Polyclo-
nal antibodies (pAbs) were prepared through different AFB+
hapten molecular design and antigen synthesis methods, and
their characteristics were analyzed to screen out the best hap-
ten and antigen synthesis methods. It lays the foundation for the
preparation of high-quality monoclonal antibodies of BGAFs with
high sensitivity, broad recognition spectrum and strong specifici-
ty (Zhou, Y. et. al., 2007).

Aim The aim of this study was to prepare B-group afla-
toxins (BGAFs) antibody with strong specificity and good eury-
topicity.

Materials and Methods

Main reagents, solutions and experimental animals

AFB+, AFB,, AFG1, AFG2 standard products, Singapore
Pribolab product; Cationized bovine serum albumin (cBSA),
goat anti-rabbit enzyme-labeled secondary antibody (GaRIgG-
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HRP), American Sigma product. The diluent used in the en-
zyme-linked immunosorbent assay (ELISA) is 0.01 mol-L-!
pH7.4 phosphate buffer solution (PBS); the washing solution is
PBS containing 0.5 g-L-* Tween2 (PBST); the blocking solution
is PBST containing 50 g-L-' porcine serum; the coating solution
is 0.1 mol-L-" carbonate buffer solution (CBS) with pH 9.6. The
experimental animals were 18 male New Zealand white rabbits

at the age of 2 months and weighing 1£0.2 kg. They were pro-
vided by the Experimental Animal Center of Xinxiang Medical
College. They were divided into 6 groups, each with 3 rabbits.
BGAFs artificial antigen synthesis design
According to the active sites on the molecular structure
of AFB1 (Figure 1), the following six methods are proposed to
prepare artificial antigen AFB1-BSA (Table 1).

)

O
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Fig.1 Molecular structure of AFB

Table1

The hapten design and antigens synthesis of AFB1

Antigen synthesis design Antigen synthesis route Reaction principle
| | g
2 3 kS > o]
2 S| E| 5|3
gl 2 S S| 8
S o S <
el Els
The oximation of the 1-position
carbonyl group of the active site
of AFB1 to AFB10, the introduc-
- tion of the carboxyl active
= S = w group, the active ester method
1 8 £ 8 S under the action of the coupling
8 ) 8 agent dicyclohexylcarbodiimide
(DCC), the synthesis of AFB10
and BSA in the form of a single
amide bond AFB+-BSA [78],
Using the 2-position a-active
S _ hydrogen of AFBs, through
S = £ Mannich reaction, the a-active
2 =3 2 £ 3 hydrogen and the amino group
S § 2 = of BSA undergo an aminometh-
= £ ylation reaction, which s
< o _—— coupled in the form of Mannich
base to synthesize AFB1-BSA
[9.10],
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Antigen synthesis design

Antigen synthesis route

Reaction principle

s | B| 2|8
g & £| 3| 8
<< o % =] <
T8 E S
AFB1 is converted to AFBaa
under the action of H2SO4. The
5 2-position hydroxyl of the active
"§ site is used to react with acid
= L = anhydride. The product is a half-
3 3 3 5 < ester compound AFB2a-HS. The
S 5 e | = i is i
= s @ 0 carboxyl active group is intro-
+ E ° A duced, and the coupling agent
2 U isobutyl  chloroformate  (IBC),
< Y R AFB1O and BSA synthesize
b AFB:+-BSA in the form of a
single amide bond [1"12],
I i I 7 The condensation reaction of
ax T Th ma. FE AFB1 under the action of H2S04
K N o f/;m N R produces AFB.a with active
A Y U W sites of aldehyde groups, whose
[} [ [¢] Z 27 077 N\ZF P
o = k=l - e aldehyde groups can form
3| & 5 5| 3 " , ' , unstable Schiff bases with the
=2 @ =2 ? Wi amino groups of BSA. Through
L N LV i the reduction of NaBHs, the
L T A M TN AY antigen AFBza-BSA is synthe-
.\(\b A s \;\\ \V/ o sized [13.14],
BSA —N:r‘_FBZa BSA —N—AFB |
8 (o)
)k Using  dichloromethane  as
0 |. solvent, the double bond of
N 4 Sa, AFB1 bifuran ring is oxidized to
o oidation _CHy form AFB1 epoxide, which
3 S § = ') reacts with the primary amine of
4‘ ] 3 g & BSA to form secondary amine,
g 3 T introduces a hydroxyl group on
the epoxide, and couples with
BSA in the form of monoamide
Into AFB+-BSA [15.16],
The molecular structure of AFB1
contains an active site bifuran
ring, which can react with
+ NH,-BSA glycolic acid to generate AFB+
2 3 = enol ether derivative (AFB1-GA)
3. = S g | o with active carboxyl group,
4 S S £ w which is used to couple the
@ ol °© carboxyl group with BSA to
synthesize AFB1-BSA['7],
+ NH,-BSA
AFBQ—~GA755A
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BGAFs artificial antigen identification

UV Scan

Dissolve AFB1 with methanol, prepare 1 mg-mL-! AFB1
solution; use volume ratio (v/v) 4:6 methanol PBS solution to
dissolve BSA and AFB1-BSA, prepare 1 mg-mL-' BSA and

AFB+- BSA solution; UV scan at a wavelength of 200 ~ 500 nm,
through the calculation formula A = ¢CL (where A is the absorb-
ance value, read by the instrument; € is the molar extinction
coefficient, which is a constant value; C is the solute concentra-
tion in the solution; L is Optical path, determined by the instru-
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ment), calculate the molecular binding ratio of AFB1 and BSA
(Wang Y.N. et. al., 2014).

SDS-PAGE identification

The concentration of the concentrated gel and the sepa-
rating gel are selected to be 5% and 12%, the voltage is 90 v
and 60 v, the sample volume is 10 WL per well, and the protein
content is 10 pg per well. The UV analyzer system software
calculates AFB+1 and BSA the molecular binding ratio.

Preparation of AFB1 pAb

The artificial antigens synthesized by 6 different meth-
ods were used to immunize New Zealand white rabbits. Each
antigen was used to immunize 1 group, a total of 6 groups, 3
rabbits in each group. The immunization dose is calculated
according to the amount of protein BSA in AFB1-BSA, each is
100 pg, the volume is 1 mL, the back is injected subcutaneously
at 4 to 6 points, a total of 5 immunizations, each interval is 3 to 4
weeks, after the fifth immunization for 2 weeks, blood was col-
lected from the ear vein, the polyantiserum was separated by
centrifugation, and the polyantiserum was purified by the satu-
rated ammonium sulfate salting-out method to prepare AFB1
pAb (Ju RH et. al., 2015).

Characteristic analysis of AFB1 pAb

Determination of potency

Indirect ELISA (Zhao HH et. al., 2015).
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Sensitivity identification

Indirect competitive ELISA (icELISA) measures the half
inhibitory concentration (IC50) of AFB1 pAb on AFB1 to deter-
mine sensitivity (Chen T et. al., 2014).

Specific identification

With AFB1, AFB2, AFG1, and AFG2 as inhibitors, the
IC50 of each inhibitor was determined by icELISA, and the
percentage of the IC50 of AFB1 pAb to AFB1 and the IC50 of
other inhibitors was used as the cross-reaction rate (CR%)
(Zhang C et. al., 2016), the calculation method is CR% = IC50
of AFB1 pAb to AFB1/1C50x100 of AFB1 pAb to other inhibi-
tors.

Results

GAFs artificial antigen identification results

UV identification

The results are shown in Figure 2. In the range of
UV2004500 nm, the characteristic peak of BSA is at 278 nm,
and the characteristic peak of AFB1 is at 363 nm. The artificial
antigen AFB1-BSA is synthesized by 6 methods including OAE,
MOA, MA, SA, EP, EED. Both contain the characteristic peaks
of BSA and AFB1, indicating that the above 6 methods can
synthesize artificial antigen AFB1-BSA. The calculated results of
the molecular binding ratio of BSA to AFB1 (Liu, H.X. et. al.,
2014) are shown in Table 2.

——BSA

—— AFB1

—— AFB1-BSA(OAE)

—— AFB1-BSA(MOA)

—=— AFB1-BSA(MA)

—=— AFB1-BSA(SA)
AFB1-BSA(EP)
AFB1-BSA(EED)

" \A ~—
S0 =
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Wavelength/nm
Fig.2 UV spectra of AFB+-BSA
Table2
Molecular binding ratio of AFB+-BSA prepared by six methods
Synthesis methods Initial molar ratio of AFB+ to BSA Molecular binding ratio of AFB+-BSA Usage ratio of AFB+
OAE 50:1 8.64:1 17.28
MOA 50:1 6.88:1 13.76
MA 50:1 10.78:1 21.56
SA 50:1 4.46:1 8.92
EP 50:1 6.38:1 12.76
EED 50:1 2.31:1 4.62

Note: Compared to the molecular weight of BSA and
AFB1, BSA is 66.446, AFB+ is 312, BSA is much larger than
AFB1, so the utilization rate of BSA is 100% when the utilization
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SDS-PAGE identification
The results are shown in Figure 3. It can be seen that
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the bands of the 6 artificial antigens AFB1-BSA lag behind the | BSA is greater than that of BSA, and it can be determined that
bands of BSA, indicating that the molecular weight of AFB1- | the synthesis of AFB+-BSA is successful.

1 2 3 4 ) 6 i

(98]
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s

443KD

290KD

20.1KD
143KD

Fig.3 The SDS-PAGE photo of AFB+-BSA
1. Maker; 2.BSA; 3. AFB1-BSA(OAE); 4. AFB+-BSA(MOA); 5. AFB1-BSA(MA); 6. AFB1-BSA(SA) ; 7. AFB:+-
BSA(EP) ; 8. AFB1-BSA(EED).

AFB1 pAb characteristic analysis group. The indirect ELISA titer of the 6 immunized rabbits all

Determination of potency reached 1: (1x104). It can be seen that the 6 types The AFB1-

The results are shown in Figure 4. It can be seen that | BSA synthesized by the method has good immunogenicity. The
after the immunization, one rabbit with the highest indirect ELI- | OAE group and MA group have the best immune effect, with a
SA titer was selected for comparison and analysis in each | ftiter of 1: (1.28x104).

—— 0AE
2.0 —— MOA
L —— MA
SA
EP
EED

<

0'0-.|.|.|.|.|.|.|.|.|.|.|.|.|.|.|
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Diluted times of AFB1pAb (><103)

Fig.4 The indirect ELISA titer curves of AFB1 pAb
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Sensitivity analysis
The results are shown in Figure 5. It can be seen that
the icELISA inhibition curve of 6 immunized rabbits has a good
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linear relationship. The OAE group has the best sensitivity, with
an ICso of 10.32 pg-kg'. The sensitivity of the other groups is
inferior to that of the OAE group.

1.0

1.5 2.0 2.5

Lg [AFB, concentration J(ng/L)

Fig.5 The sensitivity measurement of AFB1 pAb to AFB1 by icELISA

Table 3
The regression equation, R? and ICso of4 AFB1 pAb to AFB1 by icELISA

group Regression equation R2 value ICs0 (pg-kg? )

OAE y=—32.171x+82.621 0.9916 10.32
MOA y=—31.822x+99.59 0.9943 36.18

MA y= —231.546x+97.263 0.9938 31.49

SA y=—32.875x+92.292 0.9966 19.36

EP y=—25.245x+99.481 0.9932 91.21

Specificity and broad-spectrum analysis

The results are shown in Table 4. It can be seen that the
antibodies prepared by the six methods can recognize AFB1
100%, and the OAE method has the best specificity and broad-
spectrum, with an 1Cso of 10.32 pg-kg-' and a CR with AFB; of
86.46%; The CR with AFGi1 and AFG: were 44.13% and
14.72%, respectively. Antibodies prepared by other methods

have good specificity and can recognize AFB1 100%, but their
sensitivity and broad-spectrum are not as good as those pre-
pared by OAE method. The results show that the best antigen
synthesis method for preparing antibodies against BGAFs with
high sensitivity, strong specificity and good broad spectrum is
the OAE method.

Table 4
The percent cross-reactivity of AFB1 pAb with AFB1, AFB2, AFG1. AFG2
AFB1pAb(OAE) AFB1pAb(MOA) AFB1pAb(MA) AFB1pAb(SA) AFB1pAb(EP) AFB1pAb(EED) |

AF ICso (%) ICso (%) ICs0 (%) ICso (%) ICso (%) ICs0 (%)

(ug-kg) CR (bg-kg) CR (ug-kg) CR (ug-kg) CR | (ugkg”) | CR (Mg-kg) CR

AFB+ 10.32 100 36.18 100 31.49 100 19.36 100 91.21 100 307.81 100
AFB: 13.72 75.21 46.03 78.61 46.85 67.22 23.83 81.26 14414 | 63.28 590.13 52.16
AFG+ 23.39 4413 | >108 <05 >103 <05 35.67 5427 | >10° <05 | >108 <05
AFG, | 7041 | 1472 | >10° <05 | >10° | <05 | 7941 2438 | >108 | <05 | >108 <05
AFM 6308 | 1636 | 74139 | 488 | 61504 | 512 | 54174 | 368 | >100 | <05 | >103 <05
AFM 716.67 1.44 >103 <05 >103 <05 | >108 <05 | >108 <05 | >108 <05

Discussion and Conclusion

About the design of BGAFs antigen synthesis method

The molecular weights of AFBs and AFB; in BGAFs are
312.27 and 314.29, respectively. They belong to small molecule
haptens and have no immunogenicity. According to the theory
of hapten-carrier effect, only by combining with large-molecule
protein carriers to form artificial antigens can they be specific for
haptens. Therefore, the design of antigen synthesis methods is
very important (Zeng, H. et. al., 2014). Since the selection of
different active sites and the introduction of different linking arm
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lengths will have a greater impact on the properties and struc-
ture of small molecules, which in turn will affect the quality of
antibodies produced (Shi HY et. al., 2006). According to the
molecular structure characteristics of BGAFs, this study select-
ed the 1-position carbonyl group, 2-position active hydrogen, 3-
position hydroxyl group and aldehyde group, and the difuran
ring between 3-position and 4-position as the active groups.
Through different chemical reaction methods, respectively intro-
duce available carboxyl, hydroxyl, aminomethyl and other active
groups to realize the coupling with carrier protein to synthesize
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artificial antigens.

About the synthetic route of BGAFs artificial antigen

At present, the research on BGAFs artificial antigen syn-
thesis method is still at the empirical level, and trial and error
methods are mostly used. Although a variety of artificial antigen
identification methods have been established, the immunogenic-
ity of the artificial antigens prepared is ultimately through the
effect of animal immunity. It was confirmed (Guo N. F. et. al.,
2014). Based on a large number of relevant research literature,
this article uses AFB+ as the starting material for the reaction,
and uses 6 methods such as OAE method, MOA method, MA
method, SA method, EP method and EED method to synthesize
artificial antigens, and through UV, SDS-PAGE for antigen
identification and animal immunization for antibody characteris-
tics analysis, the most ideal antigen synthesis method for the
preparation of BGAFs antibody was selected by OAE method.
Its advantages are that the reaction system is easy to construct,
the reaction conditions are mild, the operation steps are simple,
and the product yield is high. However, in terms of the advanced
nature of the technical route adopted in this research, the re-
search and application of molecular simulation technology,
computer-aided technology, etc. Needs to be improved (Morita,
1. 2017).

Analysis on the immune effect of BGAFs artificial anti-
gen.

The purpose of this research is to screen out BGAFs ar-
tificial antigen synthesis methods, and lay the material and
technical foundation for the preparation of high-quality BGAFs
antibodies with high sensitivity, strong specificity and broad
recognition spectrum. This requires that in the design of BGAFs
antigen synthesis, on the one hand, it is necessary to consider
the specificity and sensitivity of the antibody to AFB+1 to meet the
detection technology requirements under the AFB+ limit stand-
ard; On the other hand, it is necessary to consider the sensitivity
and broad-spectrum of the antibody to AFB2 to meet the tech-
nical requirements for detection under the BGAFs limit standard
(Xie Hui et al. 2017) used MA method to synthesize AFB1-BSA,
and screened hybridoma cell 3B9 to obtain AFB1 mab. The
antibody specifically recognizes AFB+1 with a sensitivity of 1.04
ug-kg', CR of AFBz, AFG+, AFGz, and AFM+ are 2.2%, 33.9%,
1.8%, and 5.12%, respectively, which have no CR with AMF

and poor broad-spectrum. Xiao Zhi et al. used SA method to
synthesize AFB1-BSA, and screened hybridoma cell 3A12 to
obtain AFB1 mab. The antibody specifically recognizes AFB1
with a sensitivity of 6.1 pg-kg-, and is compatible with CR of
AFBz, AFG1, AFGz, and AMF1. They are 7.8%, 20.2%, 0.6%,
and 3.68%, respectively. It has no CR with AFM2, and it also
has the problem of poor broad-spectrum.

Conclusion

The results of 6 different antigen synthesis methods and
the characteristics of the antibodies produced showed that the
OAE method was the best, the produced AFB1 pAb antibody
titer was high, and the indirect ELISA titer reached 1:
(1.28x104); the sensitivity to AFB1 was good, ICso is 10.32
ug-kg; it has strong specificity and can recognize AFB1 100%.
The CR with AFBz, AFG1, AFGz, AMF+, and AFM: are 75.21%,
44.13%, 14.72%, 16.36% and 1.44%, respectively. The other
five methods designed by this research have certain defects in
varying degrees. Therefore, the author recommends that they
should not be used except for research work.

In this study, based on the molecular structure charac-
teristics of AFB1 and the existing active sites, six BGAFs antigen
synthesis methods were designed, through UV, SDS-PAGE
identification and analysis of the characteristics of AFB1 pAb
produced by immunized animals, a high-titer, sensitive, specific,
and broad-spectrum AFB¢ pAb was obtained. It shows that
antigen synthesis design is the prerequisite for the preparation
of high-quality antibodies, and the OAE method is an effective
way to realize the preparation of high-quality antibodies for
BGAFs, laying a material and technical foundation for the estab-
lishment of BGAFs immunoassay methods.
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SAnan Bane, acnipanm Cymcbkul HAY, (Cymu, Ykpaina), Konedx Hayk npo meapuH ma semepuHapHy mMeduyuHy, IHemu-
mym Hayku i mexHonoeiti XeHaHb, (CiHbcsiH, Kuma)

lanHa ®omina, dokmop semepuHapHux Hayk, npogpecop, Cymebkut HAY, (Cymu, YkpaiHa)

CuHme3 ma nidzomoeka aHmuzeHie 0511 ompuMaHHs cneyuchiyHUX i eepumonHux asmumie npomu B-group ach-
JlamokcuHie

Memoto yboeo docnidxerHs 6yno supobneHHs aHmumin 0o acpnamokcunie epynu B (BGAF) i3 cunbHOK cneyugidHicmio
ma xopowor egpumoniyxicmio. JocnidxeHHs npogodunu 8 nabopamopii 6esneku ma skocmi npodykmie meapuHHuymea Cymch-
koo HAY, akynbmemy eemepuHapHoi meduyuHu, Cymu, YkpaiHa ma Ha 6a3i Haykogo-mexHidHo20 iHemumymy XeHaHb, CiHbCSH,
Kumati. BidnogioHo 0o monekynsipHoOi cmpykmypu ma akmueHo20 uyeHmpy agpriamokcuHy B1 (AFB1), wmyqHul anmueeH BGAFs
AFB1-BSA eomysanu 6 ma memodamu, makumu sik Memod akmusHo20 eqpipy okcumy (OAE), memunmiosaHHs amiaky (MOA), amiwa-
Hul aHeidpud (MA), Hanishabpukam auemarnb (SA) enokcud (EP) ma noxioHe eHonosozo eqpipy (EED) ma idenmugpikysanu 3a
donomozoro YO ma SDS-PAGE.

[MoniknoHansHi ahmumina npomu AFB1 (AFB1 pAb) comysanu winsaxom iMyHisauji Hogosenardcbkux kponig AFB1-BSA, a
mumpu AFB1 pAb eusiensnu 3a donomozor Henpamozo I®A, yymnusicms AFB1 pAb aHanisyeanu 3a 00NOMO20K0 HENPSMO20
KOHKypeHmHo20 I®A (icELISA), cneuugbiyricmb ma eypimoniynicmb AFB1 pAb aHanizysanu 3a 00noM0O20i0 Mecmy NepexpecHoi
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peakmusHocmi (CR). Pesynbmamu nokasanu, wo AFB1-BSA 6ye ycniwHo cuHmesosaHull, i Halikpaujum bys memod akmueHo20
epipy okcumy (OAE) i3 6 memodig cuHmesy wmyyHoeo aHmueeHy BGAF, a tio2o eidHoweHHs koH'toeauii AFB1 do BSA cmaHosuro
6rusbko 8,46A1. Imynna egpexmusHicms memody OAE 6yna Halikpauioro, tiozo pAb AFB1 mae eucoki mumpu 1: (1,28x104) 3
gukopucmarHaM memody Henpsimozo IQA, wymnugicms 3 50% korueHmpauieto iHeibysanHs (IC50) 10,32 mke / 1 do AFB1 3a
donomoeoto icELISA ma sucokuii CR 0o AFB2 75,21%, AFG1 44,13%, AFG2 14,72%, AFM1 16,36% ma AFM2 1,44% eidnosidHo. Y
ybomy OocnidxeHHi 6ynu nidzomosneHi pAbs AFB1 3 8UCOKUM mUMPOM, Yymiugicmio, cheyugidHicmio ma eypumoniyHicmio, Wo
3aKrarno 8axsnusy ma mexHidHy 0cHosy A1l CMBOPEHHS iMyHOM02iYHo20 aHanizy BGAF.

Knroyoei cnosa: achnamokcuHu epynu B, KOHCMpPyKUis CUHME3y aHMu2eHy, NOMIKoHabHIi aHmumina, aHanis, xapakme-
pUCMUKLU.
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