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Complete gene sequence analysis of 8 echovirus 6 strain isolates in Yunnan Province,China
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Objective In order to provide references for the related research on Ecovirus 6 (E6) genome variation and
recombination, the genomic genetic characteristics of 8 E6 strains isolated from the feces of children with hand-foot-mouth
disease (HMFD) in Yunnan Province were analyzed. ©Methods Human rhabdomyosarcoma cells (human rhabdomyo-
sarcoma cells, RD),human embryonic lung diploid fibroblasts (human embryonic lung diploid fibroblasts, KMB17) and
African green monkey kidney cells (Vero) were used to proliferate and culture 8 strains of E6 isolated from feces of HM-
FD patients. Viral RNA was extracted from the virus cultures. The partial VP1 sequence was amplified by RT-PCR,and
the serotype was identified. The whole genome sequences of the 8 isolates were amplified and sequenced using primers de-
signed for E6. The whole genome sequence was analyzed by Mega Mega 7. 0, Geneious 9. 1. 4 and Simplot 3.5.1. Re-
sults Eight E6 isolates were obtained, including 6 isolates from RD, 2 isolates from KMB17,and no virus was isolated
from Vero. The full-length genomes of the eight E6 isolates were 7440-7450 nucleotides in length,encoding 2191 amino
acids. The nucleotide and amino acid sequence similarities of the whole genome among the 8 novel isolates were 99. 6 %-
99. 8% and 99.4%-99. 9% ,respectively. VP1 sequence analysis showed that the 8 E6 isolates belonged to the genotype
F. Phylogenetic and recombination analysis based on P1,P2 and P3 showed that in the P1 region,the 8 E6 isolates in this
study were clustered with the E6 prototype strain D’Amori, which was consistent with the VP1 typing results. However,

they were clustered with Coxsackievirus B5 (CVB5) ,Echovirus 16 (E16) and two Chinese E6 strains rather than the E6
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prototype strain in the P2 region. Similar to P2,in the P3 region, instead of forming a cluster with the E6 prototype

strain,the 8 Yunnan isolates grouped together with Coxsackievirus A9 (CVA9),E16 and other Chinese E6 strains. These

results show that there may be recombination between the 8 E6 isolates and other serotypes of EV-B.

Conclusion Eight

E6 isolates in this study belong to genotype F,which is the dominant genotype in China,and recombination events may oc-

cur between the eight E6 isolates and other serotype isolates of EV-B,
CEAGD B Echovirus 6;Complete genome sequence; Phylogenetic analysis
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Table 1 Primers for whole gene amplification and sequencing of E6
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Table 2 Comparison of nucleotide and amino acid homology between
the genomic regions of K220/10K3 isolates and E6 prototype strain
D’Amori and other E6 strain isolates in China
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Nucleotide ~ Amino acid Nucleotide Amino acid
Identity identity Identity identity
5'UTR 84.0 84.1-96. 4
VP4 80. 1 94. 2 79.1-96. 6 97.1-100
VP2 78.7 96. 2 78.6-93.6 88.9-99.2
VP3 77.2 97.1 79.8-94.7 94,5-99. 2
VP1 76.8 92.8 80.0-94.9 95.9-100
2A 78.5 94. 6 80.3-92.5 89.1-97.3
2B 78.1 94.9 75.1-92.6 92.9-98.0
2C 81.8 97.9 80.9-84. 6 95.4-97.6
3A 80.1 95.5 80.1-84.6 91.0-97.8
3B 77.3 95.5 74.2-90.9 95. 5-100
3C 77.6 96. 2 77.8-89.6 88.0-98.4
3D 79.1 95.2 78.6-89.0 95.0-97.2
3'UTR 75.5 72.3-89.3
genome 79.3 95.7 82.1-89.8 93.7-97.9
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Table 3 Comparison of homology of all different genomic regions between other EV-B strain isolates of K220 / 10K3 isolates
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Genomic region Type Strain N_ucleo.ude (;fanank Disease
identity accession number
5'UTR E6 E6/22/7]/CHN/2018 96. 62 MN145871 acute respiratory infection
VP4 E6 CLI-B1-11-E6 98.07 MT641361 aseptic meningitis
VP2 E6 CLI-B1-11-E6 96. 42 MT641361 aseptic meningitis
VP3 E6 CLI-B1-11-E6 97. 20 MT641361 aseptic meningitis
VP1 E6 C523/SD/CHN/AM/ 14 97. 35 KY048068 aseptic meningitis
2A E6 CLI-B1-11-E6 96. 44 MT641361 aseptic meningitis
2B E6 CLI-B1-11-E6 95. 29 MT641361 aseptic meningitis
2C E106 148/YN/CHN/12 85.63 KF990476 acute flaccid paralysis patient
3A E30 Bastianni 86.42 KY888275 aseptic meningitis
3B E18 HeB15-54462/HeB/CHN/2015 93. 94 MG720260 Hand, foot and mouth disease
3C CVA9 CVA9_Alberta_2010 91. 80 JQ837914 aseptic meningitis
3D CVB5 P727/2013/China 90. 55 KP289438 Hand.foot and mouth disease
3'UTR El6 E16/P85/2013/China 92.31 KP289436 Hand, foot and mouth disease
P1 E6 CLI-B1-11-E6 97.02 MT641361 aseptic meningitis
P2 E6 E6/22/7]/CHN/2018 88. 06 MN145871 acute respiratory infection
P3 CVB5 P727/2013/China 89. 70 KP289438 Hand, foot and mouth disease
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Fig. 1 Phylogenetic tree of eight E6 isolates and 71 E6 strains
in GenBank database based on the overall VP1 gene sequence generated
by the neighbor-joining algorithm implemented in MEGA version 6. 06
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sequence alignment (the neighbor-joining algorithm) in MEGA 6
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Fig.3 Simplo and Bootscan analyses of the K220/10K3 with other
EV-B strain isolates based on whole genome sequence
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