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Homology analysis on human- and animal-derived Escherichia coli

ZHAO Ke', XIA Peng-cheng?, ZHANG Zhi-jun®, ZHAO Shu-ping* (1 Taishan Medical Uni-
versity, Tai’an 271016, China; 2 Tai’an Central Hospital, Tai’an 271000, China)

[Abstract] Objective To study the homology of Escherichia coli (E. coli) isolated from a large -scale farm and
patients in a hospital. Methods Four strains of polymyxin-resistant E. coli were isolated from alarge -scale farm in
Tai’an, 12 strains of carbapenem-resistant E. coli were isolated from patients in Tai’an Central Hospital; target
strains were performed resistance gene sequencing, homology detection was performed by multilocus sequence
typing (MLST) and pulsed-field gel electrophoresis (PFGE) , homology between E. coli {rom human and duck were
analyzed. Results There were 16 strains of E. coli, 2 of 4 duck-derived strains were ST5912; 5 of 12 human-
derived strains were ST167, 3 were ST405; 1 duck-derived strain and 1 human-derived strain was of the same ST,
both were ST10, but PFGE showed that their similarity was 64. 7%. Conclusion Homology between human-
derived and duck-derived E. coli strains in Tai’an area is not very high.
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1 #REFE

L1 HAKRE 2015487 H—2016 4F 7 H NF%
b DX R RIS 5 8 37 9 1S ity 2 2SR A 0 18 B ) 4 R T
ZHERIEER R BRAE . 45 D1.D2,D3,D4;
2014 4E 7 J 2015 4F 12 A 7EZ %l 0 BE B i R
BEE TP B 12 BRI Bk T AR SR R R A
5 H1 . H2 H3---- H12, Horp 4 #fok A B AE 97
oy (ICU) [EH B IR 3 BR AR B A B8R (N 4
22k &R ICU &% 1 /O, 2 thok A ICU
BE I, 2 MRk B R E W5 OLA R 5 SR
AR 1O MK A ICU B 1IN H s 25 0%
AR : R BA B ATCC 259225 Jik v 7 B i v vk
SR DT T H9812,

1.2 MELHRKA  [UE: Microscan WalkAway 96
PLUS 14 [ 3l 4 & % & 70 Hr A (FEE 0 1) 5 2
A]) s PCR 23 M7 A% BN Bl 58 I i Ik A B8 e it 5 &
4t \CHEF Mapper Jk #h 37 5 I H 3K 1 . Gel Doc h{
BAX (3 E BIO-Rad 23 A]) . 5] : E-Test 4% (%
e B 452 /3 7] . bioMerieux, France) ; Xbal[ (FR i ¥
W] i) Thermo Scientific 2w ]; 25 4%t A [ (10
p@) 3 [E OXOID 24 7] 13 NCo1 % 5% 2 b (18 [ 74
[T E]) ;SeaKem gold agarose (3£ [E BD A &) ;
PCR 1) C E IR AR AEW A FD o

1.3 mifEih haakn BRI WAHER
BAE LR AT . %€ 9 25 B T PR 4 Microscan
WalkAway 96 PLUS %I 4= H 3l 41 & % & 10 % &
NC50 52 4 M % 25 B0 g0 . I AR 4 58 [ i R 52
5 = ARMEA P2 (CLSD 2 1E 24 i 45

1.4 a AR 415 DNA $REBOR &bk,
WA il 2R (PCRO & 1 ifif 25 3 L 51 977
sunnybio 23 = I R0 P £5 R PR AT LR, PCR
I 25495 C R PEFFZE 1 min—>95 CARPERFEE 45 s
—>57 CiB K PEHLE 45 s>72 CHEff 45 s(F7 52 35
AMEF)—>72 CHEff 10 min 45

1.5 %45 .5 5 %) 4 & (multilocus sequenee typ-
ing, MLST) 4 55k R 5 #5442 PR3 [ 9K FL
TR B JE (http://mlst. warwick. ac. uk /mlst
/dbs /Ecoli) fit #2& fit i) K I % Ay i MLST J5 %

(LR U, EHEE RN ST WAL, PR 5K 1 Bk
4 7 A 5 PRI 8D 5 B A 4 3 35 PR EE ) AE L 75 31
SRR A I FE 51 43 B (ST) 2, PCR 4 86 = gy 4%
PH P 2 42 50 326 R 7 5 00 45 2R 5@ o BLAST #E47
FL X,

F 1 KpeaE MLST 88 K2 H 519751
Table 1 Primer sequences for MLST amplification of house-

keeping genes of E. coli

ii B9 (53 h fi;rg lg(kﬁg

adk ATTCTGCTTGGCGCTCCGGG 583 54
CCGTCAACTTTCGCGTATTT

SumC TCACAGGTCGCCAGCGCTTC 806 54
GTACGCAGCGAAAAAGATTC

gyrB TCGGCGACACGGATGACGGC 911 60
GTCCATGTAGGCGTTCAGGG

icd ATGGAAAGTAAAGTAGTTG 878 54
TTCCGGCACA
GGACGCAGCAGGATCTGTT

mdh ATGAAAGTCGCAGTCCTCG 932 60
GCGCTGCTGGCGG
TTAACGAACTCCTGCCCCAG
AGCGATATCTTTCTT

purA CGCGCTGATGAAAGAGATGA 816 54
CATACGGTAAGCCACGCAGA

recA ACCTTTGTAGCTGTACCACG 780 58
TCGTCGAAATCTACGGACCG
GA

1.6 Bkib 3% 815 d sk (PFGE) #4124 T bk 3 47
M8 h SR R & 4.5~5.0,
1.5 mL .0 A 400 pL B A 20 L &
M K, 2R )55 56 C #i# ) SeaKemGold Agarose
400 pLRGE R KPR A 5 mL 5 25 pL &
FI G KA 20 A 28 A b, 54 COK I RE IR 2@ 2 h.
F /KA TE B#F 50 CAKEHiH.10~15 mL 50 C
B KT PE 2 Ik, 10~15 mL 50 C iy TE 353 3 %, 4
K 10~15 min, PEAFAREHRIZ T TE 4 CRAF, 1)
R He 2 mm, 5 AR Xba [ i 3 pL 1 200 L i)
WE 37 CRIBED 2 h, BHEHEE TRk,
Marker fii F* 1,510, 15 3KH , H AR Uk 18 i i 50 3 #k o
BIAVEIE 50C 12 BEREWE ¥ 4 15 min, A
ALYk . HUKEPE R 6 VL Kb S50 91 16 V)4
W] Ry 2.2 s, g5 2 D) 4 15 (8] O 54, 4 s, HL UK IR
14C m KIS 18 h 2247, ML UK &5 oG B e e,
1110 000/ 1% 1k Z, %8 VA& W Y& 4 20 ~ 30 min, 4l /K
Bi€e 30 min, f Gel Doc g™ .
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B e PR 20 5 ) 12 BRI B 75 2 M S 0 A 3R R %
2 HR i T JLT- 0 BT A B 2 ) T 24 o (EL 2 o 22 R B R A

T4 BRG PR K R A R 22 ) Sk AL R R A
2.1 HHEGRBER WKEEDEN 2 RIEHRY M TR ke AR R R SRR R KK E
MR R IR A E AL SURFE D BRI 4 Bk FKEEPUE 25 Wi 25 . 1000 Bk 7 55 0 2 P AR R U
M2k HRIFELRGIRAGFEO L HOLR L RE &2,

]2 MG URAN AR B A T 0T LA TR 245 ) 1Y 2 s R

Table 2 Susceptibility of duck-derived and human-derived E. coli to common antimicrobial agents

N 993 1S fili 4 28 43 5 T R Il PR J8 35 43 5 T bk
EME L) "
DI D2 D3 D4 H1i H2 H3 H4 H5 H6 H7 HS HY HI0 HIil HIi2

WR 37 TG B/t e 0L 30 <16 <16 <16 <16 64 64 64 64 64 64 64 64 64 64 64 64
Sk 161 il 1E 16 >16 8 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16
KAPET >16 >16 <8 16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16
Sk 5 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16
3k 6 ¢ Ji5 =32 32 <2 >32 =32 32 32 32 32 32 >32 >32 32 >32 >32 >32
W 15 <! <1 <1 <l >8 >8 >8 >8 >8 >8 >8 >8 >8 >8 >8 >8
e R ) <1 o<1 <1 <d >8 >8 >8 >8 >8 >8 >8 >8 >8 >8 >8 >8
JE At 35 e <2 <2 <2 K2 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4
2 i r >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16 >16
By >k - AL <8 <8 16 >32 <8 <8 32 <8 <8 32 <8 >32 >32 <8 >32 >32
N+ <4 <4 >8 =8 >8 <4 >8 =8 >8 >8 <4 >8 >8 >8 >8 >8
ZRH R =2 =2 2 2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
LR >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4
S 75 Tt e IS e >2 =2 =2 =2 =2 =2 2 =2 2 2 2 2 2 2 2 >2

2.2 wAk Akt MAEASI SRR E H10.H11;CTX-M1 B # #k 8 D4, H4, H8, HO,
A7 0 355 % FL UK BH P 0 i 24 R DR AT IR . KRR H10 . H11,H12; CTX-M3 BI¥E# # 4 H2.H3 . H4,
[ 35 Ay i NDM-1 2 BH P 08 95K % 3% A 5 NDM-1 H5.H6.H7.H8 . H9, H11,H12; ARMA [FH 1 # #
PHM; CTT M E# & D1.D2, D3, H3, H10; & H6 ,HS.H9,H11,H12;mer-1 A HF ¥k N D1,
SHV FHE W Sy H7: TEM FHME R #8 H3,H5,  D2.D3.D4, W3 3,

=3 MG UEAN AR R 3 Aiv TR T 25 3 [ BE X

Table 3 Comparison of drug-resistant genes between duck-derived and human-derived E. coli

- o 14 i 2H 2105 B T b M A S5 20 185 T Ak
D1 D2 D3 D4 H1 H2 H3 H4 H5 Ho6 H7 HS8 H9 H10 H11 Hi12
NDM - - - - + + + + + + + + + + + +
CTT + + + - - - + - - - - - - + - -
SHV - - - - - - - - - - + - - - - -
TEM - - - - - - + - + - - - - + + -
CTX-M1 - - - + - - - + - - - + + + + +
CTX-M3 - - - - - + + + + + + + + - + +
ARMA - - - - - - - - - + - + + - + +
mer-1 + + + + - - - - - - - - - - - -
+ B - B

2.3 MLST wext£ R fidfs MLST 4558 &k g Braenderup Ifil 7§ % H9812 {F & % [tk . 4 Xbal
D2 51 D3 5 ST [, 2 5912, 15 1 D1 5 Filllfi K B UIVE R 4 F bR, B Marker, K7 3% 4 18 4 FR
ST ES) H5 45 ST AR, 10, W3k 4, il N U EE Xba | BV G B PFGE K ¥ PFGE &
2.4 PFGE ¥ ST M[FE MBS IE K mIR A W AIEIK 3. %0 A Bionumeric 2R RIS 50 B . 2 R B bR AH LR
BE BRI RA W 2 %5 . #17 PEGE; ¥91] H64.7% ., WHE 1,
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Table 4 Comparison of MLST between duck-derived and human-derived E. coli

S /ST 3 1 il 2 22 53 5 T ik s DA F88 7 85 T ok
D1 D2 D3 D4 H1 H2 H3 H4 H5 Ho6 H7 HS8 H9 H10 H11 Hi12
adk 10 6 6 6 35 14 429 10 10 10 10 35 35 10 10 35
JumC 11 4 4 29 37 14 6 11 11 11 11 37 37 11 11 37
gyrB 4 12 12 32 29 10 5 4 4 4 4 29 29 4 4 29
icd 8 1 1 16 25 200 16 8 8 8 8 25 25 8 8 25
mdh 8 466 466 11 4 17 11 8 8 8 8 4 4 8 8 4
purA 8 7 7 8 5 7 8 13 8 13 13 5 5 13 13
recA 2 7 7 44 73 10 7 2 2 2 2 73 73 2 2 73
ST 10 5912 5912 156 405 1193 5703 167 10 167 167 405 405 167 167 405
PFGE—Xbal PFGE—Xbal
Isolates Pulsotype ST
[}
(=} [} o (=}
~ o =8 —
Il A T O O |
.
l ll 2 B 10
1 D1 fl H5 RIG# A B PFGE Hijk 525 704 &
Figure 1 PFGE electrophoresis cluster analysis of E. coli D1 and H5
B 075 R M 2 K e A B B, el T L R 4
3 g A T oy 7 HE T 25 L T LAl PR 25 BRI 0 24

KM 35 75 T e — ol it A% 22 A 1) o T8 40 R S K
R TE WA ) A O B AL R . R BRI iR
i W e 6 A 1 EAT — 200 AR B JF BT P e
N LA . BBk R S S B VK i I A
A 114 25 R A TN IS BT A P A i A o —
CL R A T o A% R W R A R A T B N
A IR R 0 B R AL 2R YRR IR S
e A AR A 2 . TEE M PR v i S . AT T fiE
BONJIERY . A SCHRY E L L8 SR 3 Rk
QB 1] v o3 B 1 K M 33 A B A AL R R
o B2 A R [ i 32 22 8] AT R A 28 SUJR e . TR
FEAR Y 22 3R I 22 sl 06 75 3 20 A AU 15 9
RN 38 A VT HA) T 245 105 D0 B TR DR . 2 2 2R R
A BRI R AR LN LA ERE Al 2
7 R TP e e SR R VD R SRR R R R R R
PO 25 W Tt 24 T 0 B 7 5 5 S B 25 0 Uk i
PRI BB 12 BRI B 77 85 05 28 1 K W 35 A 1 LT
IR CEINESE I ESRY EPPUES LA I O B
X Fof B G 19 JiE R R R SR 4 22 Ml DX R TR SR B 3 28 Ak
PSR TR 28 U T R M 2R R0 )T & R IR
A BRI T I AR P 32 (0 P W 7 8 0 R PR R

. 2B R 43 85 1 32 B FF 1R R 20 B X 2R T R
Y i 245 TR o 3 A e B LT il T B M S K T 3R A T
R th R . X ART], Z R R B AT SO I R
BT T ik 5 2 4 28 K W 3 A 1 T BORR e ) 2k
P ZRE R AE R — BT A R T RE N 1R 97 Il IR
2 w2 2 B IR ) B S — T B2, AH G
SCHRE R O S 2R R T R Al
FPERENERZ — EZZHERERIBIT SN E D
N 220K T 2R T 24 TR AR ) — AR R TR

MLST # PFGE J& ji 4 & Ji e >k iy 5 T 43
KB o B R . MLST $ R & #7248 KA
T iy b 78 43 BB R L 38 3 43 B 2 4 4 KR R
SRR T 5 A A% 45 v 3 P 4w % Fn ST A, PFGE
FEANTA 43 A A% LA DAL A B O 5 B A PR AT
5 RRE T TARHEAL 5 I 7 TR R A o
A S R R A bR I B2 R T AR
22 AT 50 T AT 2 R A 23 BT TR R O RE DG L
Y 1AL R R AR B BRI 5T & B
NG 5 5 M 15 KGR AW ST M, K
ST10.5 Xu Y 5™ HR 18 i 16 16 75 HB 5 it B 48 4
T B A T Ay B B R R A ® ST A .
WA SCHERY Y R F E I AT R T A1 H ST10
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B G A RAE A X3 B 22 0L, A] ) 25 3iF B it 24
P NE & ARG, HAbRg s b 2 B
ST5912,1 kk ST156., It JK 43 &5 19 K 5 3% 5 6 43 931
1 Bk ST405, 1 #k ST1193, 1 ¥k ST5703, 1
ST167, FRATHE 1 % 24 V5 A [R)(H ST AH [ 1 K 3%
A WHET PEGE, &35 R A [ 3% B, PEGE 5 %L AH
LR LA 64. 7%, LA HiR 38 v B 5 3 R B 42
J R AT BB MILST Jr ik 2 3% 1Y 91 BA i B2 AR SF
PE A8 R AT Y 50 43 A7« 38 8 AT B X (] — 1fi
T8 R ) 4 TR R 1 43 R RE T s L X B R AL B g R
B 6 [R] — I 3 Y 0% 1A Bk . PEGE 43 3 J1 8 &5
MZ L PFGE 943 T f8 J) 1 T MLST, MLST 25
5l v R G R Y . R Y R bR A &
HEAT B 42T A F 5K

AR 5 245 5 6 B 28 22 b X IR 55 15 Y5 K
B A W R IRV IS AR s (HUR . RIR A W A 1R
N SRR T X 28 AR b B A il B . R
PIUEAINNE LN R PN - RPN B
W1 B YR K 3 A T ] N A% 4 10 38 A% 2 38 i
HAY R EY R T HERE = MG,
FATA L Ak N B S R K R A TR B TR I AR
P FLAT RRAE L — 5 1 e U2 1 A A R B
B 2590« DT Bl Ak 26 22 T 25 KW 35 45 1 s o5 — O
AT 25 = AR Bl o U R SR A R, T
Bl R 32 N 3 B T f A N SR B B R R
AR gh LA Sy 32 B TR L HE N 3k AR 1Y fE 5 R E
IR AIG o DAZHT S 5 DA A A (1 B A 3 T {4 ) 2R K
9 N 78 e KB B 42 A Tl B 1
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