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Bioinformatics analysis of monkeypox virus A29L protein

ZHANG Yubo,GE Xiao, SHEN Fangyuan,ZHOU Huizi, ZHANG Xiaoyu, LI Heng
Medical Laboratory sWeifang Medical University sWeifang 261053 ,Shandong »China)

(Department of

CNUHIEE) N Objective  To predict the structure and function of the monkeypox virus A29L protein using bioinformatics

analysis software.  Methods The basic information of monkeypox virus A29L gene and encoded A29L protein was
obtained from NCBI website, and the structure and function of monkeypox virus A29L protein were predicted using
bioinformatics tools such as NCBI, OFR Finder, ProtParam, ProtScaleon Expasy, SignalP 4. 1 Sever, TMHMM-2. 0,
NetPhos 3. 1 Sever, SOPMA, SWISS-MODEL, ABCpred, SYFPEITHI, and BLLAST.

Results  A29L protein is a

hydrophilic protein composed of 110 amino acids, containing 19 kinds of amino acids and 2 open reading frames. The
relative molecular mass of A29L protein is 12. 559 24 X 10°, the theoretical isoelectric point is 5. 73.and the instability
coefficient is 32. 28. It is a stable protein. The A29L protein has 10 phosphorylation sites,no transmembrane region and
no signal peptide. The A29L protein has the highest proportion of a-helices (57.27%) and irregular coils (32. 73%) in
the secondary structure. 11 (score>>0. 5) antigenic epitopes were found in B cells, 6 (score==21) in CTL cells and 10
The A29L protein is a stable

(score=20) in Th cells. A29L protein has 8 proteins with high homology.  Conclusion

hydrophilic protein with multiple potential T and B cell antigenic epitopes and could be a candidate protein for monkeypox

treatment and vaccine.
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Table 1 Prediction of B-cell antigenic epitopes of A29L protein

% 7 91 A e
Rank Sequence Start position Score
1 VKAYGDDNEETLKQRL 36 0. 84
1 PETKREAIVKAYGDDN 28 0. 84
2 TKAAKNPETKREAIVK 22 0.78
2 DLAIPATEFFSTKAAK 11 0.78
3 ITNITTKFEQIEKCCK 58 0.77
4 FEQIEKCCKRNDEVLF 65 0.74
5 LRAAMISLAKKIDVQT 89 0.71
6 CCKRNDEVLFRLENHA 71 0.70
7 TLKQRLTNLEKKITNI 46 0.69
8 FRLENHAETLRAAMIS 80 0.66
9 DGTLFPGDDDLAIPAT 2 0.61

B 1 A29L EE FF A AR 42
Fig. 1 Open reading frame of A29L gene
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£ 2 A29L EH HLA-A » 02 : 01 [R#IHE CTL SRR HN
Table 2 Prediction of HLA-A * 02 : 01 restricted CTL epitopes
of A29L protein

He4 751 a8 R A (G
Rank Sequence Start position Score
1 TLFPGDDDL 4 25
2 TLKQRLTNL 46 23
3 NLEKKITNI 53 22
3 TLRAAMISL 88 22
3 AMISLAKKI 92 22
4 RLENHAETL 81 21

% 3 A29L EH HLA-DRBI » 0401 Th #i /& & i F il
Table 3 Prediction of HLA-DRBI * 0401 Th epitopes
of A29L protein

HE4 gl LG L CYix
Rank Sequence Start position Score
1 EVLFRLWNHAETLRA 77 28
2 GTLFPGDDDLAIPAT 3 22
2 VKAYGDDNEETLKQR 36 22
2 TTKFEQIEKCCKRND 62 22
3 REAIVKAYGDDNEET 32 20
3 KQRLTNLEKKITNIT 48 20
3 EKKITNITTKFEQIE 55 20
3 DEVLFRLENHAETLR 76 20
3 AETLRAAMISLAKKT 86 20
3 AAMISLAKKIDVQTG 91 20
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Fig. 8 prediction of A29L protein homology
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Table 4 Mutation sites of monkeypox virus

RAZ A RAL RALLE
Mutation type Mutations Mutation site
SNP G—A 82460
SNP C—>T 84596
SNP G—A 95043
SNP G—A 124139
SNP G—A 124683
SNP C—>T 128707
SNP C—>T 150480
SNP A—C 151472
SNP G—A 155806
SNP C—>T 162342
SNP G—A 170273
SNP G—A 178220
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