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Prediction and verification of the linear B-cell epitopes of staphylococcal enterotoxin G protein

Liang Ming-yan, QI Li-fang, LiJin-nian, ZHANG Ting-ting
(School of Animal Science and Technology, Anhui Agricultural University, Hefei 230036)

Abstract: In order to locate the B-cell linear epitopes of SEG protein, epitope prediction was performed us-
ing the amino acid sequence of SEG protein from Staphylococcus aureus standard strain ATCC25923. The secon-
dary structure, flexible regions, hydrophilicity, surface accessibility and antigenic index of the protein were ana-
lyzed using the DNAStar Protean program, and five potential epitopes were screened, which were located at
amino acid positions 24 to 31, 37 to 46, 80 to 84,120 to 127 and 141 to 149. Among them, the epitopes at amino
acid positions 37 to 46, 120 to 127 and 141 to 149 were entirely exposed on the surface of the 3D structure model
of SEG protein. To verify the prediction, three potential epitope peptides exposed on the surface of the 3D struc-
ture were artificially synthesized and detected by peptide-ELISA. The results showed that the three potential epi-
topes exposed on the surface of the 3D structure had a specific binding to purified antibodies against SEG protein.
They were indeed B-cell linear epitopes of the SEG protein.
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Table 1 The peptide sequence of predicted B-cell linear epitopes from SEG protein
T AL Feohi e IR P R ANGEEE
Predicted epitope No. Sequence position Amino acid sequence Average Al
1 24aa~31laa NSQPDPKI 2.01
2 37aa~46aa VSDYKSNKGT 2.01
3 80aa~84aa EYKSY 1.89
4 120aa~127aa KSEPDINQ 2.38
5 14laa~149aa NSSENRDK 1.92
r T ¥ T T T T T ¥ v v v v 1 0 Scale
-0 40 L] &0 100 120 140 W0 1 00 20 240
A B—H—E + - B8 Alpha. Regions - Garner-Robson
A - B hemsmy | ] - = w-Fasmar
6 —EES—8 | D NS S S8} BB WBets. Regons - Garmer-Robion
B — L] ] o - - - e B Beta Regions g ¥ r
T i i) & HED ¥ o—i 8 B Turn, Regions - Garnier-Robson
T in an mm = -msas e an aa [ ¥ ] - "
C 0 L 4 H—"O0—a-0 +0 O Cod. Regons - Garnier-Robson

+
-
o —&WW 8 Hydrophiboity Plot - Kyte-Cooktle

B Flexible Regons - Karplus-Schulz

ol B Astigenic Index - Jameson-Wall

‘:| 7 L~ b‘j M@%ﬁq O Swiface Probabilay Pial - Emini

1 SEG EHMZREHMEETSHMMNLER

Figure 1
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Figure 2 Positions of predicted epitopes in 3D structure of the
SEG protein
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Table 2 Immunoreactivity of the predicted epitope peptides detected by peptide-ELISA

TNk 5 A ISR SR ) ODgog 18 (X £ S )
Average ODyq value of double wells caused by the
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P/IN HAE

P/N value ( sample OD value/
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Predictive epitope No.

MBP-SEG MBP Negative MBP-SEG antibody =~ MBP antibody
Antibody Antibody Serum /negative serum /negative serum
2 1.099+0.839 0.384+0.125 0 0.324+0.041 5 3.392 1.204
4 1.069+0.095 0.215+0.049 0 0.242+0.052 0 4.417 0.888
5 0.914+0.086 0.172+0.053 2 0.180+0.013 2 5.078 0.956
%2 JIk Reference peptide 0.295+0.065 0.115+0.020 6 0.178+0.025 0 1.657 0.646
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