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PiH-5EiR K Bk % B M iE 5 BY .
REHL DT HEES®

TER
PAEEHREESIERF L, WHRHAS 252300

2. [HOPAIF RIS 38R R AT RIS 2 . KRG BERFE RN i, Uik iAgeRER 1D
IRES P A NS RER O A F B EEAE 147 4y, R F R S5 5E . EARER A4 16S rDNARPCR
P THEDFHOR , WESSr BN BORTE KRR R, JREE— DX BRI TG R . RGEiEtk sy
FERE SRR, 2047 5 IR T RGN B B AT E 0L . (25 2R 1€ 62 PRRIAEAICIE, 9 FhEk
FRIEM R, Hop, IiRZ8M (EIEC) | WHEuwtt (EPEC) | M7 &tk (ETEC) KR R s R,
SANE17.74% . 24.19% . 19.35%, EHiERR0125 © K70 (B15) FlO124 : K72, 18 ¥RIETARE, 12 #k
JETBUEE, 15 tRIETB2RE, o tRIETDRE, 8 MRoRiE ARG b RE. T 1R ibeB . matRIfimCH) /iR
B, 43100.00% ., 95.16% . 91.94%, AR FhaE A o FhE i ERAEEA. Fh
B 5 RGBT R, 7E4 T EEPibe BT R Y H100% , TEBLEEIRER I 17 FhiE Hy2L
o (458 1LZARE TR X WA= A 2 IR K %A IS T I 73 RO R G BE R 2, i 2
TR, RIS REERL, A

DR WhARARIR; RIARAIRE; gAY, RESHbEE; BEN

NERS . 1671-4393 (2025 ) 06-0080-08 DOI:10.12377/1671-4393.25.06.14

FZ—o KIBRAREZE P22 RHMER, KA

03| AT N i b, & T BRI
KZ BB IR A TS B R PO AR 2 P2 F Bt

ISR AR IR AR Fr A b e W B a1, (RS Bom R, RIS R B I s
L, BRI . AR RS Z M R R, WBURE S EORERIBFTE (Intestinal
S . KIBIBRTASICHE (Escherichia coli, E. coli) |~ Pathogenic E. coli, InPEC) FI#/M0R MK IHH
AT TR AL, RGP IEIE M EZ R (Extraintestinal Pathogenic E. coli, ExPEC) P, #32F

EERIA: oA (1978-) , &, ARG, A, SR, B85 s 51897 .
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FENUA G T NI . RNV IR, KpiR
AN AR SR, AR
AR RS, 55 5 8a S UiRE S5 I A
W, BAERRHEE R, KA, M E A B
B, S DaE AT

RIE R IZIRA IS /S 5 7 {EyiaA . ChuAFIDNA
W FrBATSPE4. C2, KRR M KN R Gtk b 7
5 HAL Bl B2 Ml DY KIGIRA IR DU S5
R, MISAARZ, A —ERMIERAE, A
T TR 2 Nk = 22 AR ORaP e s 1551 5
BENEZ, 2EAHRARS NS, #MftR. =32
VERG . Bk A%, s ZAPUnIEE R EY K
WA EC R BOW M SRR R Gt (b B L i 2
Fieg J LR DIAROC . Kt B TR W] i SRR
AR 25 B RN BE R R AR = AR AR Rt 2, Home
B RE T kL A S AR A A R 2 [A]KF
B TE ELALHE, &R S LR, e
TN AR 25 R I, PRE RS
Oy IS AL L i 2R 3 R A A Sk
A2 R AR AR R X . SR, HETAR
EI AR A M X WA 5 U5 A IS K IR AT R T
PTG/ ARG or e . &5 5L PRI 2451 i
RIARE o ABFFTLAK B LR BB 53 DB Y5 A4
Yl PRIGTS W9 5426800 B8 % 2 I R IR A IR IR
WM S, TSR % e . Rt i, [
RS W) 23 25 B e i 24 D 2 0 R A s e, DAY
HKIGRAS R B R S i RIEE Bt S5 1cH

1¥ME5FE
1.1 fRPISRIE

R R B LR W5 A IR TS SRR
Py SEE147 43, RARIERGR S, ALK
e alll8

1.2 FEREFEMIRXF

FREYEE (MAC) , F4 3615 (EMB) B
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Ig, HRIEHAMBORARAT]; API 20E AT
ENEERS, EToh A TRERARA R 4HW
SLRADNARIGR T &, 2 X Tag PCR MasterMix,
DNA Marker, KIRAEPHRAGIRAF; M5 2HH
g, TR A TR TR A F,

1.3 XIFZRAERENSBIEFSENRE

25 SRR RN 41225 mLE RN HIE
IR, 8 000 r/min, ELOIFI2 min, 37 CIHJHE
776 h, AREIRINI0 w LIBFRIBCR NS AT 30 mLIPil
ISR AT, 42 CHITRHEIR1S he H100 p LIY
N BRI AR BRI AL SCHE (EMB) Bil5, 37 °C
Bi7718 ~ 24 h, WETERHE. PRI & IRYE Rk
B G ER PRI SR SR B R T 22 BE LR

(MAC) , 37 CHiF724 ho PRIREAL (o nlobhar (4
IR, AR, B, MR IR,
HRSTEAT t s 2T (AR A TIAPL 20E JEHT R HOZEAL.
U AGIATAMN S . SRR E. colift)
IR VEBE— LA TPCRY 1) R 168 rRNABES o

1.4 RKIFRFEFRB D FEYMEPCREE

Y 8 40 @ 5 4D N A $2 Bt ) g 1
BRI BRI DNA, DL APCR R
R AIREH . 16S rRNAY MBS N F.
5' ~AGAGTTTGATCCTGGCTCAG-3" , R:
5 ACGGCTACCTTGTTACGACTT-3' , Tiil
P E RS RN 1 466 bpo BIWIHAET AT
i Eil) RO ARA RIS PCREMVAKR 25
wL: Tag PCR Master Mix 12. 5 pwL, F. Fif#5]
&1L wl, S EEEDNARNR2 wl, ddH20 8.5
wL, PCRIZVAEF: 95 CCHIARIE] min; 95 °CAZME
255, 55 CiEk25 s, 72 CHEAF1 min, Ftizf135 4
fER; 72 CAAEHS min, 4 CIRAF. PCRI“HIL
1.0%BR B EE L KR I, BERCHG R, %
TERPBAVEY S A T A TRE (i) IRIA
PELZN SRR e, 3 0 45 SR 5 N CB AU PR A A
f116S rRNAJLA FF A f TBLAS T JRPELE AT, DA
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W T B
1.5 KIpIREREMEFEERE

G5 B RTPR B I I o 7 S ) & (A
iy Rl 7 =S S PN 7728 BN IR RN 7/ N INE PN 772
WLE R I BORYERIDIT R ILE R, stk
JART B IS 2L ) SR Bt e SR sl B K i Ay IR

[EliREELN
1.6 XKipr®m RKERSEHL S B

%2 Clermont ' R 1 ) KSR AT G —HPCR
Tilk, WO BRI T R Gt B . RHEChuA |
YjaA . AADNA B TspE4C2¥ 3 W65 9

(£1) o PCREVKF20 pL: 2 EEIKDNARIH
1 pL, 2xPCR Master Mix 12.5 pL, 3 X 5]¥&1
wL, tNEddH,0%E20 wL, PCRIZWVFEF: 95 °CHil
M5 min, 94 °CAEME30 s, 54 CIR K30 s, 72 CCHE
130 s, 57730 MEER; 72 CCEUEMT7 min, PCR
PP 0% IR R FL UK, BRI A 15 AR e L
SRIE, M ChuARIYjaAZER I PCRY 145 R A Al
DNAF B TSPE4.C2, HiE KAIRAT G B BRI R 50
B

1.7 K& RKEENER RN

SR I GenBank B R A 25 155 A
FEA, Bet17 PR piRa R mw & AR 51, 519
ZTICAETAY TR (1) RARARSEK. 5]
Yig IR RS B ER2, $EH62 MR AIMIRATIK
RDNANZ FEPCR KA 5 I . PCRI
NAKZ25 wL: 2XPCR Master Mix 12.5 L, I,

MESIEL L, SERKDNARINR 2 wL, $hd
ddH,0%25 wL, PCR W &: 95 CHiA 1k
10 min, 94 CAME30 s, & i JHEPHR KR T2
A RV 30's, 72 CCHEMH 30 s, 151730 MIELR;
72 CHEMH 8 min, PCRJ“HILR1.0%ETbE K F vk
S, BERRG R g

2 %R
21 KB ARENSBEFSELRR

S EER AR, P SRR BRI
HIBE ., BE. AaECE CGIaRETSES
PE) WV, TEEREYBNS R IR LT (%
L R B R By RO L AR, 2
bl L LD /NIRRT I A 1 s E
FWHFE A B EE R, FE118 Mk A
62 BRI BB RIARAT G IR

2.2 KIpIRFREN FEWEF PCRERE

62 MR/ ESE 16S tRNA JE{TPCRY I, H5k
PFRIENT 466 bpl Y &, FFEHUIHCE,
AN gt RABLASTHR X 08T, S KMITHS ZH
WRIFTRE Y7E99.72% ~ 100% (1) » it et
B, AL I FIPCRY BN, 45
REWT, 62 PRy B N KIGRAT IR, B HER
52.54%,

23 XIZRAREMBFTEEE

TR A L7 A A Al o 62 MR IR
AR MLE A, SRR, 38 PRSI LS

T KipEARERGHL BRG] Y

FEP A FR A (5 " —3 ") IRKGRE (C) KEE (bp) GenBank %35
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R217#HBEHEREKER

R BRIl (503 ) (*Ef{) I
eacA F: GGAACGGCAGAGGTTAATCTGCAG; R: GGCGCTCATCATAGTCTTTC 346 50
papA F: GGAACGAACGCAGAAACG; R: CGCAATGGGCGAATACTT 297 55
papC F: GCTGATATCACGCAGTCAGT; R: GTCAACAAGAAGACGTGTTCC 768 55
tsh F: TCTGTCAGACGTCTGTGTTTC; R: ATAGGATGACAGGCTACCGAC 598 55
fimC F: GCCGATGGTGTAAAGGATGG; R: GGGTAAGTGCGCCATAATCA 475 62
mat F: CGACCTGGTCAGCAACAGCC; R: TCCACGCCCACATTCAGTGT 238 58
ibeB F: GTTCTCACTCAGCCAGAACG; R: CATCCAGCACTTCCAGATAAC 1172 63
vat F: CCATGCTTCAACGTCTCAGAG; R: CTGTTGTCAGTGTCGTGAACG 939 55
ibeA F: GTATGACGGTGGGAACAAGAG; R: TGGCAATAGCAGCGGCAGTC 321 62
ompA F: AGCTATCGCGATTGCAGTG; R: GGTGTTGCCAGTAACCGG 919 60
neuC F: GGTGGTACATTCCGGGATGTC; R: ATGGTGGTGAAAAGACATTAGC 792 55
cvalevi F: TCCAAGCGGACCCCTTATAG; R: CGCAGCATAGTTCCATGCT 598 66
iss F: ATCACATAGGATTCTGCCG; R: CAGCGGAGTATAGATGCCA 309 62
roN F: CCTCCGACGATGATAATGACG; R: GATACCATTATGCGTAATGCC 866 55
fyuA F: ATGTGAAACTGCGTCTGGCG; R: CGCAGTAGGCACGATGTTGTA 728 55
iucD F: GAAGCATATGACACAATCCTG; R: CAGAGTGAAGTCATCACGCAC 613 60
irp2 F: CTGATGAACTCACTCGCTATCC; R: AGCATCTCCTGGCTCTGCTC 440 62

M 123 456178 9101112131415

bp

2000

1000
750

500
250
100

M, DL2000 DNA Marker; 1~ 14, #45HPELl6 S tRNAKEA; 15, [H 1000

PR

M, DL2000 DNA Marker; 1~ 14: Partial isolate16S rRNA gene; 15, 500

Negative control

| 35S KRS TG 16 S rRNA HLJR LS 5 100

k. WfRaRrE . S RIRA RIS 2, 4
BI524.19% ., 17.74%. 19.35%, AW MR AERAT
FRRIMTSE AL, Lo MEgmRiEmisy, H, o125 : K70
(B15) FlO124 : K72MEHMIH (3) .

2.4 RIpRHERE RG U 2 8
g5 2

[l RGNS R R 2 s £ 2 T S

bp
2000

750

250

5

R 03 PRt HIMTbR e, 620k KR AT EC 1 A Zeak
o Bras R oR, 18 BRIETARE (29.03%) . 12 Bk
JETBIRE (19.35% ) , 15 PRIET B2 (24.19% )

9 FRIETDRE (14.52% ) , 8 Bk (12.90% ) KHfE &R
Gty T o 9 TRIRPCRAG I K A 1% I 1A 2.

M 1 2 3 4

6

bp

279
211
152

M, DNA Marker; 1 ~ 2, ChuA; 3 ~ 4, yjaA; 5 ~ 6,
TspE4C2

V1 2 JMAS I B R =T PR 4L vkl
2.5 KA RKEFHEE kil

17 Mg SR ZPCRAG I T, EIA ] &
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% 362 i AKHRAREMBFRRMUNER

S N Ty A A JliIREgie) RS (BR) S (%)
0125 : K70 (B15) 12.90 (8/62)

I K AT B 086 : K61 (B7) 9.68 (6/62)
0142 : K86 (B) 1.61 (1/62)

0136 : K78 3.23 (2/62)
[ ACE e YN LR 0124 : K72 8 12.90 (8/62)
0143 : K7 1 1.61 (1/62)

06 : K15 5 8.06 (5/62)

Wy 2 KA 08 : K40 (A) /K47 (A) 3 4.84 (3/62)
078 : K80 (B) 4 6.45 (4/62)

0104 0 (0/62)

J :[- <,
T YRR 75 0157 : H7 0 (0/62)

NEER A ZE R R K, 515 HibeB ., matMfimC
B AT R, 45 1 29100.00% (62/62) | 95.16%
(59/62) . 91.94% (57/62) , ¥JHRF90%, [fieE]]
HE[HpapA. papC. irp2, roN, vat, ibeA4S A ZAHNf
ff, 23 32029.03% (18/62) | 22.58% (14/62) |
19.35% (12/62) |, 24.19% (15/62) . 4.84%
(3/62) o HAxg /LN T3 AE46.77% ~ 74.19%,
W3 X KIGRA IR 47 Btk & S 3L R it — 257
Br, RBFTARMRE DoAi4 Prag J1EEA, A9 M
FBAOENAGIEA, B ~9 Fhag 5w
EikE bR Z, 23 518100.00% (62/62) | 91.94%
(57/62) . 83.87% (52/62) . 80.65% (50/62) .
75.81% (47/62) | 67.74% (42/62) , KW EHK
oA IR, RS, BURETTEGR.

120
100

100 95.16

80 74.19
67.74

69.35
62.90
& S806 56.45
40
29.03
2258 2419
1935 1935
20
I I 484
0 |
)/

ibeB | mat | fimC |papA papC irp2 | roN | vat | ibeA eaeA tsh ompA neuC “’ai‘" iss

56.45

46.77 |

fyuA | iucD

HME (%)

m#RF1 100 |95.16 91.94 29.03 |22.58 19.35 24.19 1935 4.84 6935 58.06 74.19 62.90 56.45 67.74 46.77 56.45

P 3 3 LD A R
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26 KIpRHERESNERSREHL B
ZBER BT

TRAE17 FhKIpIR AT R R 8 /15 A R Gk b
SRR A EE R, ST Z AR, SR K
M, A. Bl. B2, DEFEIERR A 2R A
TE4 Fo FERibeBAY AT 34 45100% , £E AFEHRAS I
tHibeA . roN, B2EAAGI HipapC, DIFEAM M H
irp2, {EBIFFHAIRERG I 17 Pheg JJ3EER, AL B1,
B2 DFFFIAAE 53 T 5L KV 985053 B R 8.06
10.00, 10.60, 9.78%15.63, W4,

3 itig

TR A E SR IR MBI N FIER , Bomitk
[ RAT IR W5 F TR MLRE RS T T LA S IR
5. WUAE . PRESIESSE — RSER, ZahiH W
AR 2 — o AFFUN147 3 fiirh oy B % e 15 5
62 MREHMERIGIRAICTE , K HH3042.18%, S0
RAE LR WD RIE W s A TR ™ T, [
SHEFEM. T ZEOPEIMIERNAS, ARFIMLE
TR TR PR AP, ELAS ] DX e PR A 7 LT
TUBIMRANT R AR S SRR, ST
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R4 17T HENERERGZHLSBETHDH

NIAN
=]

=)

17 FhE h R RTE R G i b H

D #
(n=9)

AE D RE
(n=28)

AT Bl B2
2 (n:g#lgS) (n:gli) (n:gli)
eaeA 83.33% (15/18) 83.33% (10/12) 46.67% (7/15)
papA 11.11% (2/18) 41.67% (5/12) 46.67% (7/15)
papC 16.67% (3/18) 50.00% (6/12) 0.00% (0/15)
tsh 66.67% (12/18) 41.67% (5/12) 66.67% (10/15)
fimC 88.89% (16/18) 100.00% (12/12)  86.67% (13/15)
mat 94.44% (17/18) 91.67% (11/12)  100.00% (15/15)
ibeB 100.00% (18/18)  100.00% (12/12)  100.00% (15/15)
vat 5.56% (1/18) 25.00% (3/12) 33.33% (5/15)
ibeA 0.00% (0/18) 8.33% (1/12) 6.67% (1/15)
ompA 83.33% (15/18) 83.33% (10/12) 86.67% (13/15)
neuC 77.78% (14/18) 50.00% (6/12) 80.00% (12/15)
cvalevi  55.56% (10/18) 58.33% (7/12) 86.67% (13/15)
iss 61.11% (11/18) 83.33% (10/12) 60.00% (9/15)
roN 0.00% (0/18) 33.33% (4/12) 53.33% (8/15)
fyuA 11.11% (2/18) 41.67% (5/12) 93.33% (14/15)
iucD 33.33% (6/18) 75.00% (9/12) 86.67% (13/15)
irp2 16.67% (3/18) 33.33% (4/12) 26.67% (4/15)
B3 145 120 159
FrE 8.06 10.00 10.60

66.67% (6/9)
44.44% (4/9)
55.56% (5/9)
66.67% (6/9)
100.00% (9/9)
100.00% (9/9 )
100.00% (9/9 )
22.22% (2/9)
11.11% (1/9)
66.67% (6/9)
66.67% (6/9)
55.56% ( 5/9)
100.00% (9/9 )
33.33% (3/9)
55.56% (5/9)
33.33% (3/9)
0.00% (0/9)

88

9.78

62.50% (5/8)
0.00% (0/8)
0.00% (0/8)
37.50% (3/8)
87.50% (7/8)
87.50% (7/8)
100.00% ( 8/8)
12.50% (1/8)
0.00% (0/8)
25.00% (2/8)
12.50% (1/8)
0.00% (0/8)
37.50% (3/8)
0.00% (0/8)
37.50% (3/8)
50.00% (4/8)
12.50% (1/8)

45

5.63

WA R IGRAT IR 3 862.00% (31/50)
BRI T, WACE DA KR A R R A A
9 P AL, EHIMIEH HO8IMO128, Hgkvaii
F AR W5 IR s B RS HR 2200 51.89%,
TAIMIER O124 - K72F10142 - K86 (B) ",
AWFFEH62 MR B AT YT, 538 HRE
EHO086, 0125, 0142, 0136, 0124, 0143,
06, 08, 0783L9 MEIVERIHIRA A MG,
dikb61.29%, MM HO125 K70 (B15) Fl
0124 : K72, 5 B BRI 12.90%, 45
BRI, INZRA TR B X o e K IR A B R L
W%, WM. KBR&KREB0N NS
MEMA—EXR, WEERITHO142, 0125,
0136, 06, 0143, 0124, O8ZE (AN Hii /1
BRI IMIE ™ LR AR A RIS AT 5
RHMIHFHO125FIO 124 FH VIR, ERISCHETEL
JRTET

FEI N SMHICHIT TR R T, KR B R B0 /)

ORI, RGN, FE TN
HEREIA . BUZ B TIHN BRI AT R IR
AR, B2RIDFERE U 2 EEBORHE, 1HIME
R IRAS T £ 8 T B2REFIDRE, i ARIB 1R
N EAERNE, B2RIDRESRIERSR™ Y, AR A
G BEEE BN, 62 BRAEA . B2 ELARX
. HYGEBUNIDH, X 5EP > H R 8)
WIIR K IR A B TR o B SRR — B, ASTR] 25
ML SA A AT AR B A 1 | S A A A R 25
MoK AR, 256 Y sebr, SeE g
TAFRIN I 0 /1, FEARA . BIRFBARR SR AR
RN, RIS B TR B2 . DRI RZ
WIB GRS R . TS o

f&gi b, AR PR B0 AT R0 I R v R Boms Rk
HIRAT R 5 6 FhEURIE, G151 & R KIHIRA
[CH (ETEC) . Bl PERIBRAICH (EHEC)
BB EHERANBRARE (STEC) . BEREMEKR
WMBRA IR (EAEC) . BBUSME K BIRA K E
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(EPEC) . hiRZFWURIHIRAKA (EIEC) PLMK
IZ R R R A IR, X B KR AT
G 2 248 IR T o K BAIRAS EC B 25 1 5L 1R
KL, UFEPENAL. BhEE. BEE. 5l
. HPIER .. ZHEEBRIE2 RS, — BT 5
KL Bow R A R S o 1Y, X s
TIEFE B GRARGHT . RN EM . AR IIE
Mo Whas R, BEESEMERNE 11, 2SR
SRS I B0 T, AP 7 Rl W K
WA & N, SR LB 62 MK RN
HXE S, H, &1 HibeB. matFfimCHI4>
i, YlRidoo% , 9 AN E 1%,
FIEEAETEADHF . RIFL RIS HIX K
iAW & NI RN R R A 2R A 12
B, 12 MR I R ibe B 12 22 i 111455 PN B2 4H g
P EE AT, BEFIAESCEE A imC . mat/@ 43 A fE A
PRERTEI & I RT-, i Boms e i B B T4 &%
P AR AT A IR Do A4 Rl JIBE
X S EO R AT HX G5 2E3E IR G R A T
RS AEENEERN R, X2 ER, &
TET-aAReE . RHE AT RN AA AR
DU IX 22 S VRN TR Zh S e, e, THE K
YA TG B 5 B R B A B TS HER . [

S L Hk

(1 BRilEde, BEut, W26, % —FIRUSALRE I A7 R OK s Al
BEERTA IR & G 2R UL R R BHE, 2024, 45

(8) : 265-267.

[2] Tao Q, Lu Y, Liu Q, et al.Antibacterial activity of the
antimicrobial peptide PMAP-36 in combination with
tetracycline against porcine extraintestinal pathogenic
Escherichia coli in vitro and in vivo[J].Veterinary Research,
2024, 55 (1) : 35.

[3] Clermont O, Bonacorsi S, Bingen E.Rapid and simple
determination of the Escherichia coli phylogenetic group[J].
Applied and Environmental Microbiology, 2000, 66 (10) :
4555-4558.

[4] iy, WG, E3EH, SRS R T
BB . LT TS T 2GR S AT 1] O B A
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Reproduction & Breeding

calcium<2.2 mmol/L ) resulted in ovarian quiescence ( follicle diameter <10 mm ) and reduced hormone levels
(FSH<5 IU/L ) . Reproductive performance was significantly improved by dietary addition of per rumen fat
(7%~8% ) and GnRH combined with PGF2a treatment. This study provides a theoretical basis for nutritional and

reproductive management of early lactation cows.

Keywords: early lactation; negative energy balance; reproductive hormones; nutritional regulation; ovarian

quiescence
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Abstract: In order to study the serotyping, phylogenetic clustering and virulence gene distribution of Escherichia
coli isolated from dairy cow manure with diarrhea in dairy cows, 147 fresh feces of dairy cows with diarrhea
symptoms were collected from some dairy farms in Shandong Province.The isolated strain was confirmed to be
pathogenic Escherichia coli by routine bacterial isolation and culture, biochemical test and PCR amplification of
bacterial 16S rDNA molecular biology technology.The serotype, phylogenetic clustering and virulence gene of
the isolated strain were further detected, and the distribution of virulence gene in the phylogenetic clustering was
analyzed.The results showed that 62 strains of Escherichia coli were identified and 9 pathogenic serotypes were
identified. Among them, intestinal invasion ( EIEC ) , intestinal pathogenicity ( EPEC ) , and enterotoxigenic

(ETEC ) E.coli serotypes accounted for 17.74%, 24.19%, and 19.35%, respectively.The dominant serotyping
were 0125 : K70 (B15) and O124 : K72.18 strains belonged to group A, 12 strains belonged to group B1, 15
strains belonged to group B2, 9 strains belonged to group D, and 8 strains could not determine the phylogenetic
clustering. The distribution rates of virulence genes ibeB, mat and imC were high, which were 100.00%, 95.16%
and 91.94%, respectively.At least 4 virulence gene and 9 virulence gene combinations were distributed in all strains.
The correlation analysis between virulence gene and phylogenetic clustering showed that the distribution rate of
ibeB in the four groups was 100%, and 17 virulence gene were detected in group B1.The results showed that the
serotyping and phylogenetic clustering of pathogenic Escherichia coli in dairy cow with diarrhea in some areas
of Shandong Province were diverse, carrying a variety of virulence gene, which should be paid attention to and
strengthened monitoring and prevention and control.

Keywords: dairy cow manure; Escherichia coli; serotyping; phylogenetic clustering; virulence gene
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