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[ Abstract] Objective To analyze the contamination status of human enteroviruses (HEVs) in untreated municipal
sewage and identify viral serotypes based on the municipal sewage network in Guizhou province. Methods Influent
sewage samples were collected from monitoring sites in Guiyang city (Nanming district), Zunyi city (Xinpu new district),
Liupanshui city (Zhongshan district), and Tongren city (Bijiang district) in Guizhou province from November 2024 to
January 2025. Ten virus-enriched sewage samples were processed by a combined anion-exchange membrane adsorption-
elution and ultrasound-assisted elution method. The concentrated viral particles were then inoculated into human
rhabdomyosarcoma (RD) cells and mouse L20B cells expressing the human poliovirus receptor. RNA was extracted from
virus-positive isolates obtained through cell culture, followed by reverse-transcription polymerase chain reaction
(RT-PCR) to amplify the VP1 gene of enteroviruses. Genetic sequencing and phylogenetic analysis were performed to
characterize the obtained viral strains. Results A total of 26 poliovirus (PV) vaccine-related strains and 11 non-polio
enterovirus (NPEV) strains were isolated from the 10 sewage samples. Of the PV strains, 10 were of serotype I and 16
were of serotype III. All the 26 PV vaccine-related strains exhibited fewer than 10 nucleotide variations in the VP1 region
compared to the Sabin reference strains. The NPEV strains included seven echovirus 11 (E11) strains, one echovirus 6
(E6) strain, and one strain each of coxsackieviruses B2 (CVB2), B3 (CVB3), and B5 (CVBS5). Phylogenetic analysis
revealed that the seven E11 strains belonged to the genetic subcluster D5. Conclusions HEVs were detected in sewage
samples from the municipal sewage system of Guizhou province, while no wild poliovirus or vaccine-derived poliovirus
was identified. Viral surveillance data confirm the potential environmental contamination by HEVs and could inform the

development of wastewater management policy standards.
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J¢, it RT-qPCR #E 47 PV Uy %552, &5 R
AAE A K B 995 5 (wild poliovirus, WPV) A1 VDPV.,
FAEH EVs A 4. B 4 % C 4151 ¥t 17 RT-PCR
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Fig. 1 PCR amplification of EVs in EV-A, EV-B, and EV-C groups
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Fig. 2 Phylogenetic tree of EVs in EV-A, EV-B, and EV-C
groups based on the VP1 region
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MF467300.1 Echovirus E11/ HY/8/16/E11
MK360003.1 Echovirus E11/ HeB-2017-211
KF309380.1 Echovirus E11/ FJLY/2011116¢
FJ868300.1 Human echovirus 11/ 03.228.0493
(GU393759.1 Human echovirus 11/ FIO3/He/DU/05
AY121378.1 Human echovirus 11/ TX/2000-10018
60' GU393742 1 Human echovirus 11/ NLO3/ns/DU/98 i
AY121407 1 Human echovirus 11/ BAN/1999-10049
KY981557.1 Echovirus E11/ 23/ISR/1997
AY121409.1 Human echovirus 11/ PA/1973-10051
AF081326.1 Echovirus E11/ Silva capsid protein
100 (GU393792.1 Human echovirus 11/ RU10/Yk/CL/02
KY981563.1 Echovirus E11/ 13151SR/1999
AJ577590.1 Human echovirus 11/ FIN-0666
(GU393786.1 Human echovirus 11/ ES41/Ba/DD/07
AY121386.1 Human echovirus 11/ GA/1992-10041
| 71 - AY121392.1 Human echovirus 11/ NY/1986-10036
HQ674722 1 Human echovirus 11/ E155.03. TUN2003
(GU393799.1 Human echovirus 11/ ES06/GC/CE/03
KR232708.1 Echovirus E11/ MAD2754-11
GU393801.1 Human echovirus 11/ FI0O1/He/CKI05
AB917081.1 Echovirus E11/ 481-YN-HC-2013
AF295498 1 Echovirus 11/ Gregory
99 | X80059.1 Echo Virus 11
LC120888.1 Echovirus E11/425-YN-CHN-2014JK

JN203764.1 Human echovirus 11/ N-1064
HQ286041.1 Human echovirus 11/ 94301/SD/CHN/1994/E11
JF969460.1 Human echovirus 11/ 96339/SD/CHN/1996
AY121412 1 Human echovirus 11/ PER/1938-10011
; AY121416.1 Human echovirus 11/ COL/1995-10008

84 AY121414.1 Human echovirus 11/ ARG/1992-10006
JX513478.1 Echovirus E11/ AO77DY
(GU393811.1 Human echovirus 11/ UZ08/ns/DG/02
KP090678.1 Echovirus E11/ 42790 RU OMS 2011
HQ674716.1 Human echovirus 11/ Ez175.92. TUN1992
(GU393809.1 Human echovirus 11/ GE06/ns/DHI02
KY433712.1 Echovirus E11/ 14-381
(GU393800.1 Human echovirus 11/ NL27/ns/CD/06
KY433709.1 Echovirus E11/ 14-128
100 | HQ674707 1 Human echovirus 11/ Ejn113-97. TUN1997
AY121422 1 Human echovirus 11/ TUN/1999-10005
(GQ329794.1 Human echovirus 11/ 96387/SD/CHN/1996/E11
HQ286040.1 Human echovirus 11/94321/SD/CHN/1994/E11
HM446207.1 Human echovirus 11/ 00293/SD/CHN/2000/E11
HQ286038.1 Human echovirus 11/07060/SD/CHN/2007/E11
DQ220785.1 Human echovirus 11/ CHN/SD-E11-03-2
AB268188.2 Echovirus E11/ 196-04
LC093980.1 Echovirus E11/ 06-252
LC167434.1 Echovirus E11/ 84-YN-CHN-2016HC
KP2384524.1 Echovirus E11/ 520k/YN/CHN/2010
KC867098.1 Echovirus E11/ JB141230307
MK359999.1 Echovirus E11/ SC-2016-113
MK359992 1 Echovirus E11/ HeN-2013-330

KF747614.1 Echovirus E11/LYSC111015.R1-9

JF969422 1 Human echovirus 11/ JNEW100913.10
33t KF747632.1 Echovirus E11/ JN12274

KJ830694.1 Echovirus E11/ MO7067754
455‘_LKJ830682.1 Echovirus E11/ M08084333
o5 - KJB830683.1 Echovirus E11/ M09053042

AF241363.1 Enterovirus B73/ CA54-4454

4]cc‘— KX197452 1 Enterovirus B83/ SEP025

| —
020
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4 BRI M EARGEK) SIRARE 11 MR EEMSE VP X RS R

Fig. 4 Phylogenetic tree of echovirus 11 (Sewage) isolates and reference strains of various genotypes based on the VP1 region
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