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Prediction and construction of Epstein-Barr virus BZLF1 gene epitope vaccine

DING Yi', LI Kun-fang', XUE Qing-jie', QU Yan-lin® (1. School of Basic Medicine, Jining Medical
College , J ining , Shandong 272067 ;China ;2. Morphology laboratory ,Jining Medical College) * ™

Objective The bioinformatics method was used to predict the structure and epitope of the protein encoded
by the Epstein-Barr virus BZLF1 gene and the preliminary construction of the vaccine, so as to provide the basis for the
development of the vaccine of Epstein-Barr virus related diseases. Methods The nucleotide and amino acid sequences of
EB virus BZLF1 protein were obtained by NCBI. ORF Finder, Protparam , SOPMA,DTU Health Tech, TMHM-2. 0, Cell-
PloC 2. 0, NetPhos 3. 1 Servera, NetNGlyc, SWISS MODE, Immunomedicine Bioinformatics software such as Group,
IEDB, BLAST and Uniprot analyzed the physicochemical properties, hydrophilicity and hydrophobicity, domain, signal
peptide, transmembrane region, subcellular localization, phosphorylation and glycoylation sites, secondary structure,
tertiary structure, antigen epitopes of B cell and T cell, protein homology and interaction of EB virus BZLF1 protein
Predictive analysis with protein. T4 DNA ligase was used to connect BZLF1 gene to shuttle expression vector pMV261,
and PCR and double enzyme digestion were used to identify BZLF1 gene.  Results BZLF1 protein is a hydrophilic
protein composed of 245 amino acids, the molecular formula is C,;5s Higs0 Nisp O566Sg 5 the relative molecular weight is
26. 860X 10", the theoretical isoelectric point is 5. 25, the aliphatic amino acid index is 71. 35, the average hydrophilic
coefficient is -0. 529. The majority of the secondary structure of the protein was random coil,accounting for 51. 84 % ,no
signal peptide and transmembrane region, there were 18 phosphorylation sites, 2 glycoylation sites, and 1 basic leucine
zipper structure. It was predicted that the protein had 9 epitopes,8 B-cell dominant epitopes, 9 CTL dominant epitopes

and 8 Th cell epitopes. The similarity to human cyclic amp reaction element binding protein was 6. 12% , indicating low
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homology. The pMV261 vector containing BZLF1 gene was correctly constructed by PCR and double enzyme digestion.

Conclusion Bioinformatics predicted that BZLF1 was a hydrophilic protein with good thermal stability. The protein

contains multiple phosphorylation sites and is involved in related signaling pathways, which play an important role in the

development of the disease. BZLF1 contains multiple B and T cell antigen epitopes,and has low homology with human

proteins,so it is not easy to have immune cross-reaction, and can be used as a candidate Epstein-Barr virus vaccine

epitopes.
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Fig. 4 The Secondary structure of BZLF1 protein
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1 2 MDPNSTS 8

2 12 KFTPDPY 18

3 53 PEPLPQG 59

4 105 QTNQAGG 111

5 143 DIGVPQP 149

6 158 RTRKPQQ 164

7 208 SSENDRL 214

8 222 CPSLDVD 228
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Fig. 10 Prediction of BZLF1 protein epitopes
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Fig. 13 BZLF1 interaction protein prediction
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K1y 235 s BZLFL o B TNFR1 2 F S 80§ 1
T PRI L ik NI BHLIBT TNF {558 g1,

ARG L NCBI %40 P2 3k B BZLF1 5[5 )5 5]
F I G B S SR Y 5 R A WA B2 o B B
X B 1 0 B Ak P T RS i KR E AT W0 . BZLFL &
1A 2R K P 2 B I e R 1R i R ey 1 ] LA AR
FEPER B TR N A RS . R E 175
226 ZH R T B AE AL R 5 2 R B AE 45 4 L W] 5 0 R
DNA 45542 i 3 0] 24 e Ak AR A A {5 5 IR % 5
BREIX ., WO & 18 BRI s, F BN 225
R IR R R I R R R I L % BZLF1 1] gl i i iR 1k
MEBHERIN FAHLESERE. TZEAEE 24
W HAL AL A R W] BZLFL 8 H A AE 2 W EB 95 3 Af
RPN TS TERR 5 W) . IR F 208 00 T8 F 4%
RYEVER 5 3CHR[ 118 — 8. H o gai oM
MBS Ee s, o 5184 % . Shi ki A . A5 Y
BOSTEYL IR R 7. >k H TEDB 7 4k W 3 43 7 BZLF1
FEE B YR AL G 18 AT SR AE B R R L A
MR Z W RAAE UL B A0 R AL . s 15 R e S 1)
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B 41 A 5 04 MR T G0 5 R T Bk el H S 2o 0 9 2 B AN
Jif R T BEL A A e L 4% R i R BZLFL 47 8
AT L AT S R S SR R 1A S B4 &
A G I B R A K 0 S g 9, b TEDB
TE 2% W 3l 0 € BZLF1 i CTL 40 f it ¥ Ffih 9
A Th WA RAAH 8 AL 476 4 54-64,172-
183,190-198.,208-214 F A7 /75 v 5 &5k (1 T 40 iy
RN, BZLF1 8 EH 5 ANKE A W IR ERAR . AR5 Kk
A G REAS SN AT VR TR VR E B A

ZHTER X EB 9 5 5 W 1A 5E B R F gp350
FRREE 1 MR BE A AL TR EBV 8y, IR I 1 ok
LN | RN NY O/ S i i3 A7) R =10 S I o
BZLF1 HH&H 24 T.B 40, fe 58 itk K47,
H5 A& A FIEEAR A 5 & 9% 38 XN .
PMV261 Jfikr & —Fh TR W —— K 3% A i 19 9 R
R A 22~ BRI N U0 DD 007 A BE AR E 5 O 3R
ik H A SE D 2 — b AR Y Sk P R R R, AR HE SR
2T pMV261 JFi ki fl BZLFL 0 8 4 1F . I s oh 4
@ BZLFL & 41 pMV261 Jfiki. Jy 4t % EB 4% 2
BZLF1 BN 5E W B & 365 T 256 L7l
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