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Analysis serum, biotype distribution and molecular characteristics of Yersinia enterocolitic
from different hosts in Jiangsu Province ,2016-2019
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'NHC Key Laboratory of Enteric Pathogenic Microbiology, Jiangsu Provincial Centre for Disease Control and
Prevention , Nanjing 210009; °National Institute for Communicable Disease Control and Prevention , Chinese Center

for Disease Control and Prevention, Beijing 102206 ; *Xuzhou Centre for Disease Control and Prevention , Xuzhou
221002 ;"Dongtai Centre for Disease Control and Prevention , Yancheng 224299, China

[ Abstract | Objective: To reveal the serum, biotype distribution and molecular characteristics of isolates from different hosts in
Jiangsu Province,2016-2019. Methods : Different kinds of specimens were collected for isolation strains, the isolated strains of Yersinia
enterocolitic were evaluated by serotyping and biotyping. The five virulence genes (ail, virF', yadA, ystA and ystB) and multilocus
sequence typing were analysed by using next - generation sequencing technology. Results: In this study, 6 398 specimens were
collected, and 186 strains of Yersinia enterocolitic were isolated. The serotype of 109 sirains could not be identified, the dominant
serotype that can be identified are O: 8 and O: 3. There are 3 biotypes of all isolates, most of which are biotype 1A. Based on
sequencing analysis, type Il and type IV are the mainly virulence gene type in this area. All strains were divided into 81 STs by MLST.
Conclusion: The serotype of Yersinia enterocolitic isolated from different hosts are complex, the biotype is relatively concentrated.
Virulence gene type IV strains can be isolated from diarrhea patients. ST genotypes are distributed divergently. The hosts of pig, chick
and dog should be supervision and surveillance.

[Key words]  Yersinia enterocolitic ; serotype ; next-generation sequencing ; virulence genes ; multilocus sequence typing
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Figure 1 Gram stain microscope image of Yersinia entero-

colitica strain isolated from Jiangsu Province
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Table 1 The table of Yersinia enterocolitic strains isolated from different sources

ARy JEVS R i 4 ¥ b Y] Tl AR AR it
2016 RAEEL 400 169 86 169 87 169 100 200 200 1580
IT B 17 13 1 12 4 14 2 1 2 70
IIEHE(%) 425 7.69 .16 7.10 460 828 2.00 0.50 1.00 4.43

2017 SREEAL 400 164 80 160 140 160 100 200 200 1 604
IT B 9 9 0 1 2 1 2 0 0 24

ITEER(%) 2.25 5.49 0.63 143 0.63 2.00 0 0 1.50

2018 KA 458 164 82 164 124 122 100 200 200 1614
AR 18 10 4 10 3 4 0 0 0 49

B (%) 3.93 6.10 488 610 242 328 0 0 0 3.04

2019 RFEEL 400 160 80 160 140 160 100 200 200 1 600
I3 15 11 9 2 2 3 2 2 1 48

ITER(%) 3.75 6.88 11.25 1.25 1.43 1.88 2.00 1.00 0.50 3.00

At AR 1658 657 328 653 491 611 400 800 800 6398
Ir B 59 43 14 25 11 22 6 3 3 186

IR (%) 3.55 6.54 427 383 224  3.60 1.50 0.38 0.38 2.91
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Table 2 Host-type of Yersinia enterocolitic strains isolated from Jiangsu,2016-2019
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Figure 2 Minimum spanning tree of 179 strains of Yersinia enterocolitica isolated from Jiangsu Province

KEFIMYEERGE R o ABFIE R MLST J5 ik
F A AR TE AT 186 PRI 734 814~ ST A, SR A
SN ST RILL ST3 B Z O, AU i . o
MBI 22117 34~ ST R R 51124 ST429(21 #£) \ST157
(11BE) .ST404 (9 k) , Hirr ST429 BUTR Bk HAE S )
o B 3], ST157 1 ST404 76 N\ 5 Ak T 214 & 3,
N3 85 Bk b B R B 22 1 ST17 F1 ST157 R RK
A HRGE . BB LR ST3N T /O &, I
B 345 AR ST BYAH S 1) 23k O ), 43 510
ST4 . ST137 F1ST166. /M4 R H /K 75 1 5k R 41
o RBEARA S E I, BT L 7 AN R R AR
B, ST Y B A, HA S IR ST 59 55 ST3 7Y
PR B e , (AR HE—2E 00T .

REAEAF 5T 0, /N 45 i 5 BIRJR AR B KB B
RIS Ry IR0 1y G ) A TR] O R 2 H 43 Ais 2R
W ARG RIS IAIBRA T AT T ARAG 1, 5
YT 55 b DX /N i 85 W 9 AR JR R R s W 1 o0 A )
12 o MLST 5 N oR , A 3 25 21 5 A U5 8 AH [F] ST

T Bk Be 22, Ul B 2 25 M/ NI 45 W 6 HI R Bk
HE A ARG U S RIS ALK T, b i 5
NBCES WSS , NI e R g 5: Jin T
LA, AR S ML N B 5 S B ] s e o
S Bl 49 26 Ao 25 R 0 %) AR D R A5 114 9
TAE.

ABEFEHCEE T LI AR IR B T, SE R 4%
KA T E NN S 98 B 7R AR T 0 3 R Y 4
N T AR TN D R B AR S, DA o (R £5 Bly
TRFIR A A SR L T 225K 40
(&% 30k ]

[1] GUPTA V, GULATI P, BHAGATh N, et al. Detection

of Yersinia enterocolitica in food: an overview [J]. Eur J
Clin Microbiol Infect Dis,2015,34(4) :641-650
SEVED M R, EHSAN A, TAYEBEH Z. Global prevalence

of Yersinia enterocolitica in cases of gastroenteritis: a sys-

(2]

tematic review and meta - analysis [J]. Int J Microbiol,

(F#%7451)



4245 5 1) AR , XNtk , ASHELEE . — FHOUSUMIGE 3o 42 0 ol FHR R 7 A RIF S ke [
20224F5 M ERR A R (A AR ERR) ,2022,42(05) : 740~745 - 745 -
R17-R35 al of derived cancer stem cells, and potentiates the effect
[33] WANG H, MA Z, CHENG X, et al. Physiological and of chemotherapeutic agents[J]. J Clin Endocrinol Metab,

[34]

[35]

pathophysiological roles of ion transporter - mediated me-
tabolism in the thyroid gland and in thyroid cancer [J].
Onco Targets Ther, 2020, 13:12427-12441
CANNARELLA R, CONDORELLI R A, BARBAGALLO
F, et al. TSH lowering effects of metformin: a possible
mechanism of action [J]. J Endocrinol Invest, 2021, 44
(7):1547-1550

CHEN G, XU S, RENKO K, et al. Metformin inhibits

growth of thyroid carcinoma cells, suppresses self-renew-

[36]

[37]

2012,97(4): E510-E520
HE L. Metformin and systemic metabolism [J]. Trends
Pharmacol Sci,2020,41(11):868-881
AMIN S,LUX A, O0°CALLAGHAN F. The journey of met-
formin from glycaemic control to mTOR inhibition and
the suppression of tumour growth [J]. Br J Clin Pharma-
col,2019,85(1):37-46

[WFEH] 2021-12-17

(AX%HE:E &)

B S S B e ST e o ST S e i i T e o S e e ot ST e S O e o

(EEH 728 71)

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

(11]

2021,2021:1499869

T RHE. PN 45 1 5 HROR PR IR TR W ST RS LT ]
AR T 248, 2000,21(6) :453-455

PETROS L, GEORGIOS V,STELLA B, et al. Infective en-
docarditis by yersinia species: a systematic review [J].
Trop Med infect Dis,2021,6(1):19

LEON-VELARDE C G, JIN W J, SKURNIK M. Yersinia
phages and food safety[ﬂ. Viruses,2019,11(12):1105
SACCHINI L, GAROFOLO G, DI SERAFINO G, et al.
The prevalence, characterisation, and antimicrobial resis-
tance of Yersinia enterocolitica in pigs from Central Italy
[J]. Vet Ital,2018,54(2) : 115-123

G AR R RIEA 7 XM S
R HRIR AR AR IR AR FE [T ], b BN 3R i o
#2,2021,37(6) ;5.

BBk, ek te, PEkh s, A5 JRIEE U NS I
HE 7R AR TG R 2% A i A7 [0 ] b N B 3 i o 4R s
1987,3(5):2-4

B OB RE AR PEV NG R AR AR
O30 B FIAT AR LT ). rp GBI R 24,
2021,37(7):7

HALL M, CHATTAWAY M A, REUTER S, et al. Use of
whole-genus genome sequence data to develop a multilo-
cus sequence typing tool that accurately identifies yersin-
ia isolates to the species and subspecies levels [J]. ] Clin
Microbiol ,2015,53(1):35-42

S OB R EGEREL, 4F. 20102013 ARYT IR /)
Y45 1 9 M08 2R VA M I 25 3R B L) ). TR BTy 22

[12]

[13]

[14]

[15]

[16]

[17]

(18]

2016,27(1):12-14
WRE, ok R, R, A BRI N ETT R B R &%
a4 R & HS R BRI o S 0F T L) ). v Ry
P5°%,2019,19(10) : 943-946
BB, SR ML, Wi, 25 e NS 2 IR R
TR S A R A3 3 BB () ). PR A= A o
¢ 2,2019,39(3) : 180-184
AGATA B K,MARTA P,PIOTR £, et al. The most impor-
tant virulence markers of Yersinia enterocolitica and their
role during infection] J]. Genes,2018,9(5):235
JOBKLE RS LA LR 2015 4R N s A
SRHUBIR AR AT T 5L H B e (44 16 rRNA J 9 22 254
GrdrL) ] ARt ek, 2018,36(1) :34-37
DUAN R, LIANG ], SHI G, et al. Homology analysis of
pathogenic Yersinia species Yersinia enterocolitica , Yersin-
ia pseudotuberculosis , and Yersinia pestis based on multilo-
cus sequence typing[J]. J Clin Microbiol, 2014, 52 (1) :
20-29
WANG X, GU W, CUI Z, et al. Multiple-locus variable-
number tandem-repeat analysis of pathogenic Yersinia en-
terocolitica in China[J ]. PLoS One,2012,7(5) : 37309
WANG X, CUI ZG, WANG H, et al. Pathogenic strains of
Yersinia enterocolitica isolated from domestic dogs (Canis
familiaris ) belonging to farmers are of the same subtype as
pathogenic Y. enterocolitica strains isolated from humans
and may be a source of human infection in Jiangsu Prov-
ince,Chinal J]. J Clin Microbiol,2010,48(5):1604-1610
[WFEEH] 2022-01-23
(KX HE:FE FE



