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Analysis of whole genome sequence of three coxsackievirus Al6 strains isolated from Yunnan Province, China

FENG Chang-zeng' , LIU Xin-bei* ,ZHANG Ming' , XU Dan-han',XU Chi' , HE Yun-long' , MA Shao-

hui' (1. Key Laboratory for Research and Development of Major Infectious Diseases Vaccine in Yunnan s Institute o f
Medical Biology » Chinese Academy of Medical Sciences. Peking Union Medical College s Yunnan Kunming ,650118,
China ;2. School of Medicine ,Yunnan University) ™™

Objective To isolate Coxsackievirus A16 (CV-A16) strains from fecal samples of patients with hand-foot-
mouth disease (HFMD) in Yunnan in 2019, and analyze their whole genome sequences and phylogenetic characteristics.

Methods Three cell lines, human rhabdomyosarcoma (RD).green monkey kidney (Vero) and human embryonic lung
diploid fibroblasts (KMB17) ,were used for viral isolation. The whole genome sequences were amplified by reverse tran-
scription-polymerase chain reaction (RT-PCR) and sequenced using the Sanger sequencing method. The similarities of nu-
cleotide and amino acid sequences were calculated using Geneious Prime 2020. 1. 2. Phylogenetic analysis was performed u-
sing the Neighbor-Joining method in MEGA 7. 0. Simplot 3. 5. 1 was used to carry out SimPlot and Bootscan analyses.

Results In the present study,3 novel CV-A16 strains were isolated using Vero cells. The phylogenetic analysis based on
the VP1 sequence showed that two of the strains (K106/YN/CHN/2019 and K39/YN/CHN/2019) belonged to Blb
clade of subgenotype Bl, while the K23/YN/CHN/2019 strain belonged to Bla clade of subgenotype Bl. In whole ge-
nome, K106/YN/CHN/2019 and K39/YN/CHN/2019 shared high nucleotide similarities with the CV-A16 strains isola-
ted from China. But,K23/YN/CHN/2019 had high nucleotide similarities with CV-A16 isolates outside of China,especial-
ly the highest identities with Australia strain C138/CHW/AUS/2016 (97. 6%). The phylogenetic analysis based on the
P1,P2 and P3,whole genome homology analysis and recombination analysis suggested that inter-serotypic recombination
events may have occurred between the CV-A16 and some other serotypes of Enterovirus A in 5-UTR P2 and P3. Con-
clusion In this study,3 novel CV-A16 strains were isolated from stool samples of HFMD patients in Yunnan Province,all

of which belonged to the dominant genotypes in mainland China. The results of the analysis of the whole genome sequence
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and phylogenetic characteristics may provide laboratory data for further investigation of the prevalence, transmission and

molecular evolution of CV-A16.
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-3'Ffll AN88: 5-TACTGGACCACCTGGNGGNAYR-
WACAT-3, ¥ H4:55 ‘C 30 min,94 ‘C 5 min;94
C 305,52 °C 305,72 °C 1 min, 3k 35 MEH;72 C 5
min"" . 4R R R WA A AR A FT L
JHTE 2k T B Enterovirus Genotyping Tool Version 0.
1 Chttp://www. rivm. nl/mpf/typingtool /enterovir-
us/) Xt 43S Bk 0 0 T AL EAT S E . B %SGR
IV 53 Bey 3G 4 KL 2 19 4 R B, il ] DNAS-
tar?7. 1 1Yy SeqMan #1754 L X PRI 2 L 3R A5
ERERAFH], FEAY 8 A F5 0 1,

® 1 Cv-Ale 2 ERAFFIFEFAAEF ¥
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Cal65F GCRAAAGGGCTYGAGTGGAT 4120-4139
Cal65R TCCACATTGGTCGRTGTTTCT 5229-5199
Cal66F AGTGTRGATAGCGAGGAGGT 5143-5162
Cal66R CCTCCAGRTATTCAGTGCC 6262-6244
Cal67F CCAARTATGTGGGAAAYACC 6116-6135
Cal67R GGTTATAACAAATTTACCCCC 7410-7392
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Table 2 The sequences and GenBank accession numbers of complete
genome and VP1 of CV-A16 isolators in this study
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Notes:The symbol “A” indicates the novel CV-A16 isolates deter-
mined in this study; the symbol “@” indicates the CV-A16 prototype
strain,
Fig. 1 Phylogenetic tree of 3 novel isolates and reference strains
based on complete VP1 region
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T ARRAF CV-A16 53 2 bk . @F 7R CV-A16 JEEI Kk,

B 2 CV-Al6 ¥ BHESZFH P1.P2.P3 X R
Notes: The symbol “A” indicates the novel CV-A16 isolates deter-
mined in this study; the symbol “@” indicates the CV-A16 prototype

strain.
Fig. 2 Phylogenetic trees based on the P1,P2 and P3 coding
sequences of 3 novel isolates and reference strains
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3 BH®REASW

K23 5 Z % 5 tk 4 B 4 /¥ 5] SimPlot Al
Bootscan AT WLIEl 3. EHUBE R A 41 CV-A2,
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I CV-AL6 B RIRE B2 CV-A2 43 Bk CV-A2[42115
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P3 X FTRES B i A 41 24> HoAth i 38 AU 5 &
HY,

EEE8SE8EREREREEE:

288888 88882933535333¢:88

3 KB ABEKRSSEEKREERARFIE SimPlot
#A Bootscan 43
Fig.3 SimPlot and Bootscan analyses of the K23 with reference
strains based on whole genome sequence
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