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Isolation and identification of pathogenic Escherichia coli and
Bacillus cereus
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Abstract: [Background] Pig digestive tract disease is one of the most important diseases in the pig
industry and brings certain economic losses to the swine industry. Escherichia coli is a common pathogen
causing diarrhea of pigs at different ages, but mainly in young pigs. [Objective] The purpose of this study
was to isolate and identify pathogens causing large-scale diarrhea in pigs on a large-scale pig farm in
Meishan City, Sichuan Province. [Methods] Bacteria were isolated and identified from the infected pig
liver, stomach and contaminated feed using conventional bacterial isolation methods combined with 16S
rRNA gene sequence analysis. The isolates were tested for pathogenicity in mice, 16S rRNA gene
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phylogenetic analysis, virulence genes, and drug sensitivity testing. [Results] One pathogenic Escherichia
coli was isolated from the liver of diarrhea pigs, one strain of Bacillus cereus was isolated from the
stomach, and the source of infection was traced back to the feed on the farm. By detecting the
corresponding virulence genes of these two strains, it was found that Escherichia coli is not extra-intestinal
pathogenic type. Bacillus cereus was detected to have five virulence genes: nheA, nheB, nheC, bceT,
entFM; Aminoglycosides and cephalosporins have good antibacterial effects on Escherichia coli.
Erythromycin, florfenicol, cephalexin, cefoperazone have good antibacterial effect on Bacillus cereus, but
the bacteria were not sensitive to conventional antibiotics such as penicillin and amoxicillin. [Conclusion]
Feed is contaminated by Escherichia coli and Bacillus cereus.

Keywords: Escherichia coli, Bacillus cereus, Feed contamination, Virulence genes, Drug sensitive test

T, $& 00 R 18 W8S 5 02 1o R 08 1) —
REEGN, ATLAHME . e, TERERE
g M, 2018 4E 3 A4S 8 1l i — MUk
WFREG AT RIEEEIETE, T 57N
. tHE . RESE a0, RN
M. WIS . KIEHR AN, 1SR T K E A
T, FEEFTF=HEEMEEH, Wikl 75
BEREAET o 2R A9 8 0 A 2 B8 T Ak 1 ™ o
o, R A ) SRRk . S5 223 ATTHE
YRASIN T A AN B B R AR R R N R L, 4
TR BHAEICE . (R BER XS R VS 005 5 M I
PGB RS RERR 9 . AT YIRS R . IR
FRBE . G DRAT RE BE LA R 22 P50 4 s H 2 0
W R T TR, 25 R aF R HME, IEsEit
YRR I e R AR BR T el 5 | A 1

AT 28 4o A TR LS B 45 A 16S rRNA JE A
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Table 1 Primers sequence used in experiments
EELH 5B 51975 B KA I it
Gene name Primers Primer sequence (5'—3’) Annealing temperature (°C)  Product size (bp)
F-16STRNA  AGAGTTTGATCMTGGCTCAG
16S rRNA 55 1 465
R-16STRNA TACGGYTACCTTGTTACGACTT
F-hblA AAGCAATGGAATACAATGGG
hblA 56 1154
R-hblA AGAATCTAAATCATGCCACTGC
F-hbIC GATACTCAATGTGGCAACTGC
hblC 58 740
R-hbIC TTGAGACTGCTCGTCTAGTTG
F-hblD ACCGGTAACACTATTCATGC
hbID 58 829
R-hbID GAGTCCATATGCTTAGATGC
F-nheA GTTAGGATCACAATCACCGC
nheA 56 755
R-nheA ACGAATGTAATTTGAGTCG
F-nheB TTTAGTAGTGGATCTGTACGC
nheB 54 743
R-nheB TTAATGTTCGTTAATCCTGC
F-nheC TGGATTCCAAGATGTAACG
nheC 58 683
R-nheC ATTACGACTTCTGCTTGTGC
F-entFM AAAGAAATTAATGGACAAACTCAAACTCA
entFM 60 596
R-entFM GTATGTAGCTGGGCCTGTACGT
F-bceT TTACATTACCAGGACGTGCTT
bceT 52 428
R-bceT TGTTTGTGATTGTAATTCAGG
F-ces GGTGACACATTATCATATAAGGTG
ces 58 1271
R-ces GTAAGCGAACCTGTCTGTAACAACA
— F-EM1 GACAAGAGAAATTTCTACGAGCAAGTACAAT s e
R-EM1 GCAGCCTTCCAATTACTCCTTCTGCCACAGT

Master Mix 15 pL, ddH,0 12 pL, S 4cf4: 95 °C
5min; 95°C30s, 55°C30s, 72°C45s, 30 M
¥/; 72°C 7 min,
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SR, TR A A A K ETTE
SE/NRASFIE TGN, SIRAET /NI B4 .
1.7 S BEE 7 EF BN BN

MR35 SCHR4 % hbIA L hbIC . hbID, nheA . nheB .
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Figure 1 Gram stain of isolates (1 000x)
e A: BERUSEHEZAURTR; B: BEIKGITHA.
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FEH G (VP) R B, maIMER I AR Ak SR 06
P, X SefF G Ae 2RO R et . MS-1 /] L
RIEFLBERANL AL, w5 AT L2050 (MR Y
PHPE, 20k R 2 R i (VP) R A% R A1) A6
FATE, FALEERE MBI SR EBAYE, FF5 K
FIFER
2.3 B 16S rRNA ERE 184 R &Lkt
ST

16S rRNA JEH 5 [ P43 HiAHN; 1 465 bp (1A
BL(# 2), ¥4 i B i pMD-19T #ik i b K
FF TR DH50 PR PR SR . DNASTAR #f4ik
FFE P, SR G 7E NCBI 317 HXT, % ] MEGA
6.0 #4165 IRNA JE [N R G0 & B, 45 /s MS-2
EERE TR AT I KU179332.1 AR 4L 5 (99%) , 7
F—A0 % F(FE 3A); W MS-1 5 KB E
KU870317.1 AR PER =1 (99%) , v F— 43 2 k(&
3B). LA M B W TR A RHAE . PRALEREFD 16S
rRNA LRI ARG R B IR, IS5 25K
FAFE R AT 28 IO P 25— o

Note: A: Suspected Bacillus cereus isolates; B: Suspected Escherichia coli isolates.
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Figure 2 The PCR amplication of 16S rRNA gene FE IR T PCR K|, 4734 %1 nheA (755 bp).
tE: A: M: DL2000 DNA marker; 1: SEIBTHEFMIFTININ  nheB (743 bp), nheC (683 bp) . beeT (428 bp) . entFM
Ry 20 BERIKIAFFR B E; — PHMEXTIR; +. BHMEXTHE,

Note: A: M: DL2000 DNA marker; 1: Suspected Bacillus cereus (596 bp), JI—LIAEI 4 {EQQQ@EP}E*@{W@ hblA . hbIC .,

isolates; 2: Suspected Escherichia coli isolates; —: Negative control; 24 ]
+: Positive control. hbID . ces. EM1 S5 3E[H,

200

A Baciifus cereus strain (KJ524505.1)
—|: Bacillus cereus strain {JX077092.1)
{ Bacilius cereus strain (K'1818816.1)
Bacillus cereus strain (KF300919.1)
— Bacillus cereus strain (KU179332.1)
L AMS2 (MK660104)
Baciltus cereus sirain (EU857430.1)
Bacillus cereus sirain (KU179339.1)
Bacillus cereus strain (F1763651.1)
Buacillus cereus strain (KPR72944.1)
Bacillus cergus sirain (F]1613536.1)

—
0.000 2

Escherichia coli strain (KU870317.1)
AMS-1 (MK660107)

{ Escherichia coli strain (K'T260461.1)

Escherichia coli strain (KF918342.1)
—— Escherichiaceli strain (KJ477008.1)

L Escherichia coli strain (HM371196.1)
—— FEscherichi coli strain (KJ03888.1)
L Escherichia cofi strain (KJ477001.1)
Fscherichia coli strain (KP789329.1)
| Escherichia coli strain (KU032660.1)

|—‘: Escherichia coli strain (KP789326.1)
0.000 2 Escherichia coli strain (KY780351.1)

B3 ETF 16S rRNA £EF5 8 RSt (b
Figure 3 The phylogenetic analysis tree based on 16S rRNA gene sequence
e A BEREZFIUAT ARG B: RIBFF RS,

Note: A: Phylogenetic analysis tree of Bacillus cereus; B: Phylogenetic analysis tree of Escherichia coli.
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Figure 4 PCR amplification of virulence factors of Bacillus cereus

. A. nheA; B: nheB; C: nheC; D: bceT; E: entFM. M: DL2000 DNA marker; 1. WEEEZEMUFFR; —. BAMEXTIR.
Note: A: nheA; B: nheB; C: nheC; D: bceT; E: entFM. M: DL2000 DNA marker; 1: Bacillus cereus; —: Negative control.
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Table 2 The results of Bacillus cereus drug sensitive tests

ST Dﬁiiﬁie Sy B
Drug names inhibition zone (mm) Sensitivity of the isolate
Ha#% PEN 9 R
21 %K ERY 28 S
2R PR AMP 8 R
P SEFEAR AMX R
ZVIE DOX 15 I
SkAhifa CRO 10 R
S AufihiE CAZ 9 R
LA CFR 20 S
LA WRER CFP 20 S
LAtk fi5 FEP 8 R
L ftEf5 CTX 1 R
S Aumpk CZO 16 I
PgFRE TCY 16 I
FAJEHE FFC 30 S

e S: Hud; 1 hEEBUE R:HE.
Note: S: Sensitivity; I: Intermediately sensitivity; R: Resistance.

x3 AT EDHYER

Table 3 The results of Escherichia coli drug sensitive tests

455 A Sy iU
Drug names inh?t:ﬁ?;itrzzzz t(?ﬁm) Sensitivity of the isolate
KWAEZR STP 19 S
MATEZR LIN 6 R
K K% % GEN 15 S
Risvb B ENR 16 S
RHREEE KAN 18 S
TR AMK 18 S
A STR 6 R
KHER CFR 20 S
L FEWR AR CFP 20 S
S Fpntk 5 FEP 28 S
SLFHmENG CTX 23 S
LfeImERk CZO 22 S
Sk fuftanE CAZ 22 S
Kfuhbs CRO 21 S

T S: Mg 1 U R T
Note: S: Sensitivity; I: Intermediately sensitity; R: Resistance.
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