BT 1R 7 5 2 LI BTt 20 2 b ) 56 PR 20 A i 5 90 R 5

vy, 4 —491—

FRRE
LN T 1R A 7= 2 2 AL O TRT B ot 53 88 R (1 B PR 4L Re AR 5 0 DR 5

AR B EET R AR AR R AR, ERE N, S M, R
(1. AL M TR T 4 o0, 30 M 31002132, BT KR T £ 4 0, # T /M 310051)

H E.HH FEANTIAREEINFRELRALR S B4k B A A SRl ko Bk R~ 4
BESTHAE, Fik RAXRATZROBEAEIXRLENARFEFHIARSF LR GE TN HEF LB LRI,
R AWML T RETL S 555 5B (MLST) A 3. % 101 k& HA e Ko B A W25 7] 3t 2] A F L
B 28 N16961 3R AF E A8 £ 4 5 (SNV), 2 rh T A M@ s, SR oo B LRAKRGER S A H
N, BR FRZBLSEMRARFELFE S H 2 AE L0 ELINE (CNTP),MLST 5 A 4 R % ST1480, 5 4%
M3 XA ATH STT5 2 CNTP B4k B TR — LB, ZH K T4 L3b. 1 4 &, 54t M 2011 506 R4 B
(HZ11-1,HZ11-2) B ER R, R FHEUH 26 A~ SNVs 12 8 £, B8 MNP EARRTF PR B E5RMNBER
76 CNTP S AR RO B MM ER L RO B LR R TR RAERRFT LB T A X, &miET LR 7
B AR BT EAT I A

KR ELIRNE; BLEE; 34558 ARARH

FESES RIS XHERERIRAS A XEHE:1004-8456(2023)04-0491-07

DOI:10. 13590/j. cjfh. 2023. 04. 001

Genomic characteristics and source tracing of a non-toxigenic Vibrio cholerae
food isolate in Hangzhou
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(1. Hangzhou Center for Disease Control and Prevention, Zhejiang Hangzhou 310021, China; 2. Binjiang

District Center for Disease Control and Prevention, Zhejiang Hangzhou 310051, China)

Abstract: Objective To study the relationship and molecular characteristics of a non-toxic ogawa serotype Vibrio
cholerae food isolate with food and clinical isolates at home and abroad. Methods Quantitative polymerase chain reaction
(qPCR) and high-throughput sequencing was applied to obtain virulent genes distribution and genome sequence.
Bioinformatic methods were used to identify their multi-locus sequencing typing (MLST) types. One hundred and one
isolates genomes were mapped to reference genome Vibrio cholerae N16961 to obtain the single nucletiode variant (SNV).
All alignment was applied to construct the evolutionary tree after removing recombination. Comparative genome analysis
was applied to the genes presence and absence in food isolates and close strains. Results The food isolate was a cholera
toxin negative and toxin-coregulated pilus positive (CNTP) strain of Vibrio cholerae. The MLST type was ST1480 which
belonged to the same clonal complex of the ST75 CNTP strain prevalent in Hangzhou. It was in the branch of L3b. 1 in the
phylogenic tree, and highly homologous to clinical isolates in 2011 (HZ11-1, HZ11-2). After removing the
recombination, there were only 26 different SNVs. Conclusion The food isolate was highly close to the clones of the
CNTP Vibrio cholerae L3b. 1 branch in Hangzhou. The source of infection in the sporadic cases in Hangzhou may be
related to the contamination of reptile so that the disinfection of its breeding sites and sales sites should be strengthen.
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Table 1  Meta data, MLST type, ctxA/tcpA gene distribution and genomic information of 101 O1 ogawa Vibrio cholerae local strains and
strains in NCBI public databases
%5 BRGSO EAED i 3 HEAR ST 7 cixA iepA NCBIE il % &R
1 HZ01-32 2001 BN VS B E JLAC 169 - + QZRNO1 1.3b.2
2 HZ03-1 2003 BN JE G B LR 169 - + QZROO1 L3b.2
3 HZ03-4 2003 B 5 LR 169 - + QZRQO1 L3b.2
4 HZ03-5 2003 B (R E JLEE 169 - + QZRRO1 L3b.2
5 HZ03-9 2003 B TG B AT 169 - + QZRS01 L3b.2
6 HZ03-12 2003 B JETE B AT 169 - + QZRPO1 1.3b.2
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Uik BbRGS  rEi4E D S eiihx E 3 FEAR ST & cixA tepA NCBI#id % R
7 HZ04-1 2004 B CRCTEA ALt 172 - + QZVFO1 1.9.1
8 HZ04-6 2004 BN VS B JLAL 169 - + QZRTO1 L3b.2
9 HZ05-12 2005 Ll S LEEN 169 - + QZRUO1 L3b.2
10 HZ05-13 2005 B W5 JLEED 169 - + QZRVO01 L3b.2
11 HZ05-14 2005 B (RGeS LEES 173 - + QZVGO1 L9.2
12 HZ06-6 2006 B JEIE B AT 173 - + QZVI01 19.2
13 HZ06-8 2006 Ll CRCY e AL 75 - + QZRZ01 L3b.4
14 HZ06-11 2006 Ll CRCEES ATA 75 - + QZRWO1 L3b.4
15 HZ06-18 2006 B MES B JiI KA 172 - + QZVHOI1 19.1
16 HZ06-21 2006 Ll 5 B LEEN 75 - + QZRYO1 L3b.4
17 HZ07-3 2007 B W5 JILEED 75 - + QZSF01 L3b.4
18 HZ07-4 2007 B 5 B LEES 75 - + QZSG01 L3b.4
19 HZ07-6 2007 B TG B AT 173 - + QZVKO1 L9.2
20 HZ07-13 2007 Ll ERCE e AT 169 - + QZSBO1 1.3b.2
21 HZ07-16 2007 LIl MV B H IR 75 - + QZSCo1 L3b.4
22 HZ07-18 2007 B WS B JiKA 169 - + QZSDOo1 L3b.2
23 HZ07-19 2007 B W5 B LERY 75 - + QZSEO01 L3b.4
24 HZ08-1 2008 B WS JILEED 173 - + QZVLo1 L9.2
25 HZ08-3 2008 B G B JLEE 75 - + Q7SQ01 L3b.4
26 HZ08-4 2008 B Ry AT 75 - + QZSRO1 L3b.4
27 HZ08-6 2008 Ll CRCE e AL 75 - + (078801 L3b.4
28 HZ08-7 2008 B ERCEES IR 75 - + QZSTO1 L3b.4
29 HZ08-8 2008 B VS B JLAL 169 - + QZSuo1 L3b.2
30 HZ08-10 2008 B 5 B JLEED 75 - + QZSHO1 L3b.4
31 HZ08-15 2008 B WS JILEED 75 - + QZSK01 L3b.4
32 HZ08-16 2008 B G B JLEE 75 - + QZSLO1 L3b.4
33 HZ08-19 2008 B 15 R AT 75 - + QZSMO1 L3b.4
34 HZ08-20 2008 Ll CRCY e AL 75 - + QZSNO1 L3b.4
35 HZ08-21 2008 Ll MV B H IR 75 - + QZS001 L3b.4
36 HZ08-22 2008 B WS B Jilks 75 - + QZSPO1 L3b.4
37 HZ09-6 2009 B 5 B IEED 75 - + QZTTO1 L3b.4
38 HZ09-7 2009 B WS LEES 75 - + QZTUO1 L3b.4
39 HZ09-8 2009 il &5 B AL 75 - + QZTVO01 L3b.4
40 HZ09-9 2009 B Ry AL 75 - + QZTWO1 L3b.4
41 HZ09-13 2009 Ll CRCY e AL 75 - + QZSX01 L3b.4
42 HZ09-14 2009 B MEVS B E JIIEEY 169 - + QZSYO01 L3b.2
43 HZ09-15 2009 B VS B JilkE 75 - + Q78701 L3b.4
44 HZ09-16 2009 B S IEED 75 - + QZTAO1 L3b.4
45 HZ09-17 2009 B WS LEE 75 - + QZTBO1 L3b.4
46 HZ09-18 2009 il G5 B ks 75 - + QZTCO1 L3b.4
47 HZ09-19 2009 B JETE B AL 75 - + QZTDO1 L3b.4
48 HZ09-20 2009 Ll CRCY e AL 75 - + QZTEO1 L3b.4
49 HZ09-21 2009 B MV B H 1K 75 - + QZTFO1 L3b.4
50 HZ09-23 2009 B VS B H JilkE 75 - + QZTGO1 L3b.4
51 HZ09-24 2009 Ll 5 JLEED 75 - + QZTHO1 L3b.4
52 HZ09-25 2009 B S LEES 75 - + QZTI01 L3b.4
53 HZ09-26 2009 B &S B ks 75 - + QZTJo1 L3b.4
54 HZ09-27 2009 BN 15 B AL 75 - + QZTKO1 L3b.4
55 HZ09-28 2009 Ll MV B H AL 75 - + QZTLO1 L3b.4
56 HZ09-29 2009 B MV B H JLAL 169 - + QZTMO1 L.3b.2
57 HZ09-31 2009 B WS B H JilkE 75 - + QZTNO1 L3b.4
58 HZ09-32 2009 B 5 LR 75 - + QZT001 L3b.4
59 HZ09-33 2009 B S LEES 75 - + QZTPO1 L3b.4
60 HZ09-34 2009 B RGP ik 176 - + QZVMO1 L9.1
61 HZ09-36 2009 B TG B AL 176 - + QZVNO1 L9.1
62 HZ09-38 2009 Ll CRCY e AL 75 - + QZTQO1 L3b.4
63 HZ09-39 2009 B MEVS B H 1K 75 - + QZTRO1 L3b.4
64 HZ09-40 2009 B JE S IEED 75 - + QZTS01 L3b.4
65 HZ10-5 2010 B G5 JLEED 169 - + QZUDO1 L3b.2
66 HZ10-6 2010 B TS JLEE 169 - + QZUEO1 L3b.2
67 HZ10-9 2010 B JEIE B ik 169 - + QZUF01 L3b.2
68 HZ10-11 2010 B TG B AT 169 - + QZTX01 L3b.2
69 HZ10-12 2010 B CRCEES Ji1ERN 75 - + QZTYO01 L3b.4
70 HZ10-14 2010 BN WS B H J1KAS 75 - + QZTZ01 1.3b.4
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Uik WSS rEAE D SrEIX KR FEAR ST ctxA tepA NCBI&id %5 e
71 HZ10-15 2010 Bl CRCEES LN 75 - + QZUAOI1 L3b.4
72 HZ10-16 2010 B VS B 1K 75 - + QZUBOI L3b.4
73 HZ10-18 2010 Ll 5 LEEN 169 - + QZUCO1 L3b.2
74 HZ11-1 2011 B M5 JLEED 182 - + QZUGO1 L3b.1
75 HZ11-2 2011 B (RGeS LEES 182 - + QZUHO1 L3b.1
76 HZ11-3 2011 B WS B LR 170 - + QZUI01 L3b.2
77 HZ11-6 2011 B CRCYE S A 75 - + QZUJol1 L3b.4
78 HZ11-7 2011 Ll ERCEES ATA 75 - + QZUKO1 L3b.4
79 HZ12-1 2012 He VS B JLAL 169 - + QZULO1 L3b.2
80 HZ12-2 2012 B 5 LEEN 169 - + QZUMO1 L3b.2
81 HZ12-3 2012 B W5 JILEED 169 - + QZUNO1 L3b.2
82 HZ12-4 2012 B 2 B JLEES 75 - + QZU001 L3b.4
83 HZ12-5 2012 B BTG B AT 75 - + QZUPO1 L3b.4
84 HZ12-6 2012 Ll M85 B AL 169 - + QZUQo1 L3b.2
85 HZ20-124 2020 B T H 1480 - + JAGWDNO1 L3b.1
86 TC22 2006 EE| i 0 NF* - - ERR1485221 L9
87 TC183 2006 ZRHE T LN NF - - ERR1485223 L9
88 MK14 2011 e 7817 K NF - - ERR 1485263 L9
89 4T5 2011 # 1855 IR NF - - ERR1485265 L9
90 TY8 2013 eS| i LN NF - - ERR1485314 L9
91 TY6 2013 [ T LI NF - - ERR1485318 L9
92 Fishl 2017 WEJET i i 69 + + ERR3039943 L1
93 Fish2 2017 HE 2T i 1l 69 + + ERR3039944 L1
94 Fish3 2017 HEJE T T i 69 + + ERR3039945 L1
95 Fish4 2017 HEJE i &l 69 + + ERR3039946 L1
96 Plankton| 2017 W) FoAt TR 69 + + ERR3039947 L1
97 Plankton2 2017 HEJE oAt FIEY 69 + + ERR3039948 L1
98 Plankton3 2017 HEJE T HoAlh A 69 + + ERR3039949 L1
99 Waterl 2017 5 e 78773 KR 69 + + ERR3077564 L1
100 Water2 2017 HEJE T 7817 IR 69 + + ERR3077565 L1
101 Water3 2017 JHZJE b IKEE 69 + + ERR3077566 L1
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Figure 2

101 O1 ogawa Vibrio cholerae strains (16 food and environmental isolates from other country, 84 clinical and 1 foodborne iso-

lates in Hangzhou, China) genomic phylogeny, sample source and virulence genes distribution
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Figure 3 Venn diagram based on genes absence and presence

of three L3b.1 isolates (HZ11-1, HZ11-2 and HZ20-124)
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