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Bioinformatics analysis of the Cytochrome P450 CYP4H42v2 protein in Aedes albopictus

HUANG Lin'?*, LIANG Qiuguo', YANGTianhao', YANGXuan', GONGYing', LIU Hui*, MO
Xingze' (1. Qiannan Medical College for Nationalities, Duyun 558000, Guozhou, China; Department of
Parasitology » Zunyi Medical University) * **

Objective To predicted the structure and function of Aedes albopictus Cytochrome CYP4H42v2 proteinby
bioinformatics. Methods The CYP4H42v2 gene was screened from the A. albopictus genome database and subjected
to confirm by using a PCR assay. Expasy was used to analyze the physicochemical properties and hydrophobicity of the
gene encoding the A. albopictus CYP4H42v2 protein. HMMTOP version 2. 0 and SignalP 4. 1 server were used to
predict transmembrane domain and Signal peptide of the A. albopictus CYP4H42v2 protein. NetPhos, NCBI-Conserved
Domains, SOPMA, Swiss-Model and IEDB Online program were used to predict the potential phosphorylation site,
Conserved domain structure, protein structure and antigenic epitopes of the A. albopictus CYPAH42v2 protein. Homology
analysis of the amino acid sequences was performed, and the phylogenetic tree was built by the MEGA X software. In
addition, the protein-protein interaction network was deduced from the STRING database. Results The entire length of
the A. albopictus CYP4H42v2 gene in italics is 1 664 bp,with an open reading frame of 1 508 bp,encoding 502 amino
acids. A. albopictus CYP4H42v2 has no signal peptide but exists transmembranedomain, the protein is hydrophilic and
has potential phosphorylation sites and conserved domain structure,a helix, 8 folding structure and tautomerase activity.
The CYP4H42v2 protein has 18 antigenic epitopes,and a total of 11 related genes and 43 interaction relationships have
been identified in the STRING database. Conclusion  Bioinformatics predicts that the CYP4H42v2 gene of A.
albopictus has potential antigenic epitope regions and multiple phosphorylation sites, providing a theoretical basis for the
role of CYP4 in the resistance mechanism of A. albopictus.
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Fig.1 PCR amplification of CYP4H42v2 gene
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Fig. 2 Hydrophilicity analysis of CYP4H42v2 protein
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Fig. 3 Transmembrane domain prediction
of CYP4H42v2 protein
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Fig. 4 Signal peptide analysis of CYP4H42v2 protein
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Fig. 6 Analysis of Conserved Domains of CYP4H42v2 Protein
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Fig.7 Prediction of the secondary structure of CYP4H42v2 protein
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Fig. 8 Prediction of the tertiary structure of CYP4H42v2 protein
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Table 1 Amino acid sequence of B cell antigen epitope
of A. albopictus CYP4H42v2 protein

B ?}JJ:{E‘lj 551(?5'] Z KK E
Start site Termination Termination Length of
site site peptide(AA)

4 17 LIVIVTVLAYVLGN 14

33 44 PLPLIGNL 8

58 64 GIHLIKK 7

78 85 NILILGDT 8

88 95 VEKVLLAK 8

99 105 KSLLYTF 7

112 117 TGLLLS 6

134 145 HFKILEQFVTVF 12

166 174 DVYSYVTLM 9

176 182 LDSVCET 7

205 217 MSVLFLLRVVSPL 13

223 230 IYTVVHPN

280 287 LDLLLNVT

320 333 TLWHLAKYQDVQQK 14

362 382 LDMVVKESLRLIPPVPIIGRT 21

437 442 DFIPFS 6

459 474 KVTIHIKLIASFKVLPG 16

484 489 TDLVIR 6
mmmmmmm Position I momees Position B

A RWA LB B RS C HiEMESI D R
TR T
10 CYP4H42v2 EAHFE RN
A Surface accessibility prediction B Plasticity prediction C
Antigenicity prediction D Hydrophilicity prediction
Fig. 10 The epitope prediction of CYP4H42v2 protein
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99 Aedes aegypti
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B 11 CYP4H42v2 BEH ARG LK
Fig. 11 Phylogenetic tree of CYP4H42v2 protein
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Note: In the protein-protein interaction network, the number
ofnodes is 11,the number of edges is 43,the mean node degree is 7. 82,
the expected number of edges is 24, the local clustering coefficient is 0.
815,and the PPI enrichment P-value is 3. 76 X 10~ *.

Fig. 12 Predicted protein-protein interaction network
of the CYP4H42v2
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