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Genetic characteristics and recombination analysis of HFMD related Coxsackievirus A9 in Fujian province
from 2011 to 2020

HE Wenxiang',LI Linfeng”,ZHU Ying' . WENG Yuwei'?,CHEN Wei'? (1. Fujian Provincial Center
Jfor Disease Control and Prevention Fujian Provincial Key Laboratory of Zoonosis Research s Fuzhou 350001, China ;2.
School of Public Health sFujian Medical University)

Objective To investigate the genetic characteristics and recombination of hand, foot, and mouth disease
(HFMD) related coxsackievirus A9 (CV-A9) in Fujian province. =~ Methods Screening CV-A9from positive HFMD
samples which collected from all cities in Fujian province from 2011 to 2020, then sequencing VP1 full-length region to
identify genotypes and analyzing. Human rhabdomyosarcoma (RD) and Human laryngeal carcinoma epithelial cells
(HEp-2) were used for virus isolation in CV-A9 positive samples, the whole genome of isolated strains was sequenced to
analyze viral gene recombination.  Results A total of 7 HFMD-associated CV-A9 positive samples were identified in
Fujian province from 2011 to 2020.and obtained 6 genetic sequences of CV-A9 VP1. Base on the VPI sequence, CV-A9
was classified into A-O genotypes, the average nucleotide difference among 15 genotypes was 15. 2% — 26. 1%. G
genotype was further classified G1 and G2 subgenotype,the average nucleotide difference between two sbugenotypes was
13.7%. All CV-A9 in Fujian province belongs to G2 subgenotype which wasdistributed scattered in the phylogenetic tree.
Three complete genome sequences of CV-A9 were isolated and sequenced . Compared with the CV-A9 prototype Griggs,
the homology in P1 region of three sequences was higher (81. 0% — 81. 5%) than that in P2 and P3 region, and was
closest to the homology of complete sequence (80. 1% — 81. 2%). The Simplot analysis results showed there was
recombination between CV-A9 strain 2014FJFZ463 and ECHO30, strains prevalent in Fujian region.  Conclusion G2
subgeotype is the dominant type prevalent in China. The HFMD-associated CV-A9 epidemic in Fujian province from 2011

to 2020 was sporadic. Local transmission chain was not found.but there were gene recombination strain existed.
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Table 1 Sequence homology analysis of three Fujian CV-A9 strains( % )

Fi CV-A9 - - Pl lﬁ]d?# P2 Iﬁ]dﬁﬁ P3 Iﬁlﬁﬁ

Ay b K Griggs Homology in P1 Homology in P2 Homology in P3

X (bp) [R]85 P

CV-A9 Length  Griggs #4r EV-B R b W4y EV-B 5T b W4y EV-B 5 Bk

] strallr}s (bp) Homology Griggs Partial EV-B Griggs Partial EV-B Griggs Partial EV-B

in Fujian prototype strains prototype strains prototype strains
2011FJZZ056 7427 81.2 81.3 65.5~70.2 80.4 77.7~81.8 80. 8 79.0~82.3
2011F]QZ126 7388 80. 1 81.0 65.3~70.2 80.0 78.7~81.5 79.6 79.0~82.4
2014FJFZ463 7430 80. 3 81.5 65.1~70.3 79.7 79.1~81.2 78.4 77.8~82.8

TE: AAARRDTE P S CV-A9 51,
B 1 BT VPI RZEFEFIE CV-A9 R LR
Notes: ACV-A9 sequence of Fujian Province in this study.

Fig. 1 Phylogenetic tree of CV-A9 based on nucleotide

sequence in VP1 region
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Note: A represents the complete genome sequence of 3 CV-A9
strains in Fujian Province; Ml Represents the reference sequence of CV-
A9

Fig. 2 Phylogenetic analysis of nucleotide sequences in the whole

gene (a),P1 (b),P2 (¢),P3 (d) of three CV-A9 strains

from Fujian Province
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Fig.3 Simplot similarity (A) and BootScan scanning (B)
analysis of strain 2014FJFZ463
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