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Epitopes on bovine B-lactoglobulin and its potential application
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ABSTRACT: Epitopes is the binding sits between allergen and the relevant antibody, and it is the triggering

element of immune reaction. Bovine B-lactoglobulin belongs to lipocalin family and is one of the model pro-

teins. It was found that 7 IgE binding and 6 IgE binding linear epitopes, 3 IgE binding conformational epitopes

and 7 T cells binding epitopes existed in milk allergy patients, and the binding epitopes of other animal re-

source were also reported. The epitopes information plays a very important role in the application based on

epitopes, and the application includes the prediction of food allergen allergenicity, cross-reactivity of food al-

lergen, diagnosis of food allergy, immunotherapy of food allergy and analysis of food allergen.
KEY WORDS: milk allergy; epitope;B-lactoglobulin

1 =
3l B 1B
, IgE
, 0.3%~7.5% ,
(1] R IgE
- =H (31171716); (2011BAK10B03, 2012BAK17B02);

(SKLF-MB-201002, SKLF-TS-201109)
*BIEE: ., s R : E-mail: chbgjy@hotmail.com



4 , B- 251
IgE . AA51-64, AA67-78, AA85-96, AA129-144  AAI139-
156 AAl1-16  AA58-96 ,
“ i B- 8 IgG
, p- , B- IgG
lipocalin , 2 IgG , AA134-
. 82% B- B, 143 AAI150-159"%; ,
B- , 14 ) 7
3] , B- B- IgG 3
, ) p- IgG ,
B- 3 IgE [8.9]
, B- T ,
T
T Totsuka
2 I B-AKEATHERMMAR B- T o]
b ’ BALB/c 3 T AA67-75,
B AA71-79  AAB80-88, 4 T AA8-16,
’ Selo AA30-38, AA39-47  AA107-117 4 T
‘ AA12-26, AA44-56, AA49-63  AA110-124;
Jarvinen Sélo “ i
C57BL/6 T
’ p- leb AA115-136, AA11-30  AA107-122;
’ C3H/He 2 T AA131-154
’ ’ AA86-105, 1 T AA73-93 2
8 H AA102- T AA98-113  AAI127-143 Inoue
124, AA41-60  AA149-162, 97% 92% , 7 B-
89% ; T AA1-21, AA14-29,
AAL1-8  AA25-40, 58% AA36-47, AA4T-67, AATT-97, AA97-117  AA142-
72% ; 162111 AA77-97 BALB/c C3H/He
AA9-14, AA84-91  AA92-100, ,
40% Jarvinen
B- p- ,
IgE , AAl-16, )
AA31-48, AA47-60, AA67-78, AAT5-86, AA127-144
AA141-152, 7 (4] , (-1 ,
’ 3 IHEFRMBERNF
3.1 fNEEsREa B
B , IgE

IgG 6 B3I AAl-16,



252 \
’ 0- 3 IgE
B- IgE , ,
IgE [5,13,20]
’ (WHO) 34 AT
(FAO)
I ,E 6 100 > R
g . o
’ 6 ’ T ) IgE
5 s , T
80 >35% ,
[15]
[21]
3.2 BMEEMR X R ’ T IeE
[22]
’ © 35 IEURHVEN
Betv 1
[16] ,
> IgE R .
ELISA
(SDAP) 5 (45/829) [17] ELISA ’
3 > )
3 Karawova ELISA
(7l a- B- (A B )
¥ S 1 13 pg/L 27 pg/L(A) 20 pg/L(B)
3.3 BIERIS R Hg Hg ng
IgE ’
IgE ’
[25]
1
; ()

, IgE

Ja rvinen

;(3)

[19]

[18]

225 3k

[1] El-Agamy EI. The challenge of cow milk protein allergy [J].
Small Ruminant Res, 2007, 68(1-2): 64—72.
[2] Aoki T, Iskandar S, Yoshida T, et al. Reduced immunogenicity of



> : B-

253

(31

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

beta-lactoglobulin by conjugating with chitosan [J]. Biosci Bio-
technol Biochem, 2006, 70(10): 2349-2356.
Belloque J, Chicon R, Lopez-Fandifio R. Unfolding and refolding
of beta-lactoglobulin subjected to high hydrostatic pressure at
different pH values and temperatures and its influence on prote-
olysis [J]. J Agric Food Chem, 2007, 55(13): 5282—5288.
Sélo 1, Clément G, Bernard H, et al. Allergy to bovine beta-lac-
toglobulin: specificity of human IgE to tryptic peptides [J]. Clin
Exp Allergy, 1999, 29(8):1055-1063.
Jarvinen KM, Chatchatee P, Bardina L, et al. IgE and IgG bind-
ing epitopes on alpha-lactalbumin and beta-lactoglobulin in cow’s
milk allergy [J]. Int Arch Allergy Immunol, 2001, 126(2): 111-118.
Xin Li, Hongbing Chen, Tong Ping, et al. Epitope mapping of
buffalo beta-lactoglobulin against rabbit polyclonal antibody fol-
lowing phage display technique [J]. J Food Biochem, 2012, 36 (1):
56-65.
Xin Li, Hongbing Chen, Jinyan Gao, et al. Epitope mapping and
identification of amino acids critical for rabbits IgG-binding to
linear epitopes on buffalo beta-lactoglobulin [J]. Protein Pept
Lett(Epub ahead of print, PPL-EPUB-20120601-4)
p- IgG (

), 2008,
- B- (

), 2012, .
Totsuka M, Ametani A, Kaminogawa S. Fine mapping of T-cell
determinants of bovine beta-lactoglobulin [J]. Cytotechnology,
1997, 25(1-3):101-113.

Inoue R, Matsushita S, Kaneko H, et al. Identification of beta-
lactoglobulin-derived peptides and class II HLA molecules rec-
ognized by T cells from patients with milk allergy [J]. Clin Exp
Allergy, 2001, 31(7): 1126-1134.

Mizumachi K, Kurisaki J. Induction of oral tolerance in mice by
continuous feeding with beta-lactoglobulin and milk [J]. Biosci
Biotechnol Biochem, 2002, 66(6): 1287—1294.

Jarvinen KM, Beyer K, Vila L, et al. B-cell epitopes as a screen-
ing instrument for persistent cow’s milk allergy [J]. J Allergy
Clin Immunol, 2002, 110(2): 293-297.

Fritsché R, Adel-Patient K, Bernard H, et al. IgE-mediated rat
mast cell triggering with tryptic and synthetic peptides of bovine
beta-lactoglobulin [J]. Int Arch Allergy Immunol, 2005, 138(4):
291-297.

Taylor SL. Review of the development of methodology for eva-
luating the human allergenic potential of novel proteins [J]. Mol

Nutr Food Res, 2006, 50(7): 604—609.

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

Vieths S, Scheurer S, Ballmer-Weber B. Current understanding of
cross-reactivity of food allergens and pollen [J]. Ann N'Y Acad
Sci, 2002, 964: 47-68.

Oezguen N, Zhou B, Negi SS. Comprehensive 3D-modeling of
allergenic proteins and amino acid composition of potential con-
formational IgE epitopes [J]. Mol Immunol, 2008, 45(14):
3740-3747.

Steckelbroeck S, Ballmer-Weber BK, Vieths S. Potential, pitfalls,
and prospects of food allergy diagnostics with recombinant al-
lergens or synthetic sequential epitopes [J].J Allergy Clin Im-
munol, 2008, 121(6): 1323-1330.

Albrecht M, Kiihne Y, Ballmer-Weber BK, et al. Relevance of
IgE binding to short peptides for the allergenic activity of food
allergens [J]. J Allergy Clin Immunol, 2009, 124(2): 328-336.
Beyer K, Jarvinen KM, Bardina L, et al. IgE-binding peptides
coupled to a commercial matrix as a diagnostic instrument for
persistent cow’s milk allergy [J]. J Allergy Clin Immunol, 2005,
116(3): 704-705.

Bohle B. T-cell epitopes of food allergens [J]. Clin Rev Allergy
Immunol, 2006, 30 (2): 97-108.

Burks W, Kulis M, Pons L. Food allergies and hypersensitivity: A
review of pharmacotherapy and therapeutic strategies [J]. Expert
OpinPharmacother, 2008, 9 (7): 1145-1152.

Van Hengel AJ. Food allergen detection methods and the chal-
lenge to protect food-allergic consumers [J]. Anal Bioanal Chem,
2007, 389(1): 111-118.

Karamanova L, Fukal L, Kodicek M, et al. Immunoprobes for
thermally-induced alternaton in whey protein structure and their
application to the analysis of thermally-treated milks [J]. Food
Agric Immunol, 2003,15: 77-91.

Linda Monaci, Virginie Tregoat, Arjon J et al. Milk allergens,
their characteristics and their detection in food: A review [J]. Eur

Food Res Technol, 2006, 223(2): 149-179.

CGUiE% 4 KRR R)

fEZ &I

ek, , ,

E-mail: chbgjy@hotmail.com



