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Bioinformatics analysis of heat shock protein 90 in Echinococcus multilocularis
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Objective  To predict the biochemical characteristics, structure and antigenic epitopes of Echinococcus
multilocularis HSP90 (EmHSP90) . and to provide a theoretical basis for the study of peptide vaccine against alveolar
Echinococcosis.  Methods Log in NCBI database to search and download the amino acid sequence of EmHSP90. The
physical and chemical properties of EmHSP90 were predicted by Expasy onlineprediction website. SOPMA in PRABI
database was used to predict the secondary structure of EmHSP90. SWISS-MODEL online prediction site was used to
predict the tertiary structure of EmHSP90. The online tool NetAcet-1. 0 predicted the acetylation site of EmHSP90,
Netphos3. 1 predicted the phosphorylation site of EmHSP90, and NetNGlycl. 0 predicted the n-glycosylation site of
EmHSP90. Prediction of transmembrane domain of EmHSP90 by online database TMHMM., The Signal peptide sequence
of EmHSP90 was predicted by Signal P-5. 0 Serveronline database. Predicting Antigenic Peptides from an online database
predicts the antigenic determinants of EmHSP90. Prediction of dominant B cell epitopes of EmHSP90 using IEDB
database. Prediction of T cell dominance epitopes of EmHSP90 using SYFPEITHI online database.  Results EmHSP90
was composed of 711 amino acids, its relative molecular weight was 80. 049 24 X 10*, and its instability coefficient was
41.09. Its average hydrophilic coefficient is — 0. 276, which is a hydrophilic protein. In the secondary structure, a-helix
accounted for 50. 91% ,3-Angle accounted for 4. 92% ,extended chain accounted for 13. 92% ,random curling accounted for

30.24%. It contains 1 acetylation site, 64 phosphorylation sites (40 serine (Ser) phosphorylation sites, 16 threonine
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(Thr) phosphorylation sites.8 tyrosine (Tyr) phosphorylation sites) and 4 n-glycosylation sites. It does not contain signal

peptide sequences and transmembrane domains. The mean antigen propensity index of EmHSP90 was 1. 024 4,and there

were 27 epitope regions. There were 10 dominant epitopes in B cells, 13 dominant epitopes in CTL cells and 14 dominant

epitopes in Th cells. Conclusion

Bioinformatics predicted that EmHSP90 was an unstable hydrophilic protein

containing B-cell and T-cell dominant epitopes, which could provide reference for the development of peptide vaccine

against alveolar hydatid disease.
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Table 1 B-cell epitope prediction

Fs & gl
Order Location Sequence
1 5-18 EATTDNATERKVET
2 59-72 RYKSLQPSVLETN
3 118-131 MGALKDGAADMVMA
4 167-182 GESFTIRAWNEETLKR
5 189-202 HMKRQQCVEYLEPH
6 306-318 PPAAYFARNGRPH
7 353-385 LPLNLSRDAIRES
8 380-392 IELMQEMAEDAQA
9 628-635 STEGMPNK
10 653-661 GFVLEEPKT
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5 I K gl i
Order Initial point Sequence Score
1 18 TFAFQADTRQLLNVL 28
2 57 KLRYKSLTQPSVLET 28
3 139 YSAFLVADRVEVVSK 28
4 394 SAFVGNFQRSIKLGV 28
5 41 DVFLRELVSNASDAL 26
6 287 HFSVEGELSFRALLF 26
7 342 NFLIGVVDSEDLPLN 26
8 383 MQEMAEDAQAYSAFY 26
9 415 RQKLANLLRYYSSKS 26
10 485 DEYVVNAMTEYLGKS 26
11 497 GKSLVCVSRLDLQLP 26
12 638 RDMLEILYNTALLDS 26
13 663 TNTIHALIRMFLEIP 26
14 679 CESVKDAEQVTADSD 26

75 IR el Fig e
Order Initial point Sequence Score
1 28 LLNVLVNAL 30
2 555 ILGERVESV 30
3 495 YLGKSLVCV 28
4 336 LIPDYLNFL 27
5 340 YLNFLIGVV 27
6 142 FLVADRVEV 25
7 648 ALLDSGFVL 25
8 668 ALIRMFLEI 25
9 321 RLYVKRVLV 24
10 453 RLYVKRVLV 24
11 457 SMASVSDSV 24
12 469 GLKKRDVEV 24
13 619 IMIGLKKML 24
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