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Abstract: [Objective] To verify that Escherichia coli Nissle 1917 also exists in swine as a natural
isolate and could be isolated from swine faeces. The method for identifying the Escherichia coli Nissle
1917 using in situ hybridization was established. [Methods] All 135 pieces of fresh faeces from
healthy weaned piglets were collected to prepare DNA template samples. And the DNA template
samples were screened and tested by PCR with five pairs of specific primers targeting the chromosomal
genes encoding the major fimbrial subunit FimA (type 1 fimbriae) and FocA (F1C fimbriae), and the
two cryptic plasmids pMUT1 and pMUT2, and mean while the human E. coli Nissle 1917 was chosen
as the positive control. The 427 bp-long plasmid fragment named pMUT2(a) was purified from the gel
and made into DNA probe using digoxigenin random primer labeling. [Results] The PCR result
showed that the expected fragments of the five specific primers target were amplified from the two of
135 DNA template samples and the potential presence of Nissle 1917 in pigs was initially confirmed.
Using the method of in situ hybridization with prepared pMUT2(a) probe, two positive strains were
screened from the two positive faecal samples. Two positive clones were finally confirmed as positive
strains of Nissle 1917 through further experiments of serological test, PCR and sequencing.
[Conclusion] The isolation and identification of swine-originated probiotics Nissle 1917 laid a
foundation for further study and application of excellent animal originated probiotic.

Keywords: Escherichia coli Nissle 1917, Isolation and identification, Digoxigenin-labeled nucleic acid
probe, Colony in situ hybridization
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3 Table 1 Primers used for PCR amplification
EcN " Kleta " Primers Sequences (5'—3") Sizes (bp)
PCR DNA PCR SfimA+ ATACTACGACGGTAAATGGT 20
EcN EcN fimA— TACATCAGTATCGGTAGCAT 20
PCR focA+ CCACGGTTAGGTGTGGTACA 20
EeN focA— CGTCGGCGTTGGCAATACCA 20
pMUTI1+ AACTGTGAAGCGATGAACCC 20
EcN EcN PMUTI-  GGACTGTTCAGAGAGCTATC 20
pMUT2(a)+ GACCAAGCGATAACCGGATG 20
MUT2(a)- GTGAGATGATGGCCACGATT 20
1 ﬁﬂg ﬁ& EMUTZEb§+ GCGAGGTAACCTCGAACATG 20
1.1 ## pMUT2(b)~ CGGCGTATCGATAATTCACG 20
EcN (06:K5:H1) + -
DH50 Note: +: Forward primer; —: Reverse primer.
1.2 FEifFFnyse 10 min 1h 10
(Tryptone) (Yeast (107'-107) 100 pL LB
extract) Oxoid Tag DNA 37°C 16 h
( ) pMDI18-T PCR
simple vector DNA DL2000 DNA 500—-5 000 LB 10 mL PBS
marker ( ) I mL
Sal1  BamH 1 New England Biolabs (NEB) 2 100 puL
Expand Long 100 °C 5 min 4 700xg
Template PCR System Roche T4 DNA 10 min —20°C
Promega 1.5 PCRYESKEEmBEMFE
DYY605 1 5
DNA 50 uL PCR 384 uL 10xPCR
Bio-Rad buffer 5 uL  dNTP mix (2.5 mmol/L) 2 pL
1.3 PCR 3| (20 umol/L) 1 pL 2l Tag
Blum-Oehler % (5 U/uL) 0.6 uL PCR 95 °C 5 min
EcN 1 FimA FIC FocA 94°C30s 54°C40s 72°C30s 25 72 °C
pMUT1 pMUT2 5 8 min PCR 1%
PCR (1) 1.6 #R§TBYAL KR
1.4 FEEHRAILLIE PCR pMUT2(a)
pMD18-T DH5a
1-3 135 (
EcN) DHS50/pM-MUT2(a)
lg pM-MUT2(a) Sal 1 BamH 1
10 mL 200 r/min pMUT2(a)
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10-3 000 ng
pMUT2(a) 15 pL
10min DNA
dNTP 2 uL
2 uL Klenow 1 puL
DNA
37°C 12h 65°C 10 min

1.7 BEEEMEZEENERF

(NC )
1 min
NC NC
(0.5 mol/L NaOH 1.5 mol/L NacCl)
15 min (1.5 mol/L
NaCl 1.0 mol/L pH 7.4 Tris-HCI) 15 min
NC 2xSSC 10 min
80 °C 30 min NC 37°C K
( 1422 g/L K 2xSSC 1:10
) l1h NC
62 °C 30 min
( )
2xSSC  0.1% SDS
2 15 min/ 0.1xSSC
0.1% SDS  65-68 °C 2 15 min/
5 min
30 min 30 min
30 min 5 min
10 mL
5 min TE 5 min
1.8 I
EPEC KS88ac
K88ab EcN
NC 1.7
1.9 SR
5 1 pL

2 000 400 80 16 32 0.64 pg
DNA 1 uL NC 1.7
1.10 FiEfAEE %
LB NC
1.11 [EMEEFHF—T U
[17]
O K H
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1.0%
(G
bp
2 000
1 000
750
500
250
100

% 1 FHM4FEEFEHRIER DNA £ PCR 1858
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Figure 1 Agarose gel electrophoresis of PCR products
from positive porcine faeces samples

M DL2000 1 3579 EcN 2
4 6 8 10

Note: M: DL2000 DNA marker; 1, 3, 5, 7, 9: Human-originated
EcN; 2, 4, 6, 8, 10: Positive facces samples.
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Figure 2 Agarose gel electrophoresis of pMUT2(a) fragment
M DL2000 1 pMUT2(a)

Note: M: DL2000 DNA marker; 1: pMUT2(a) fragment.
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Figure 3 Identification of recombinant pM-MUT2(a) by
restriction enzymes digestion
M ADNA/Hind 11l marker 1
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Note: M: ADNA/Hind 111 marker; 1: The product of recombinant
pM-MUT?2(a) double-digested with Sa/ I and BamH 1.

PM-MUT2  Sall

1 2 3 4

B4 HSERCRFFERBER
Figure 4 The result of specificity assay of digoxigenin-
labeled nucleic acid probe

1 EcN 2 EPEC 3 K&88ac 4 K&8ab.

Note: 1: Human-originated EcN; 2: EPEC; 3: K88ac; 4: K88ab.

1 2 3 4 5 6

B 5 #EFEmcRE g ERn SR

Figure 5 The result of sensitivity assay of digoxigenin-
labeled nucleic acid probe

Note: 1: 2 000 pg; 2: 400 pg; 3: 80 pg; 4: 16 pg; 5: 3.2 pg;
6: 0.64 pg.
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Figure 6 The result of colony in situ hybridization with
digoxigenin-labeled nucleic acid probe

1 EcN 2 3 EcN.

Note: 1: Human-originated EcN; 2, 3: Porcine-originated EcN.

2.4 PHMEHHE—TWIEER

EcN
PCR
(0] K
H 06 K5 H1 EcN
5 PCR
C 7
GenBank  EcN 100%
EcN
3 e
EcN [18-19] PCR
[20]
253 441 361 427 313

bp M1 2 3 4567 8 9101112131415

2000

1000
750

500
250
100

El7 WHRIEIR EcN EHRAY PCR 4 18 Bk [E
Figure 7 Agarose gel electrophoresis of PCR products
from two porcine-originated EcN samples

M DL2000 1 4 7 10 13 EcN
2 5 8 11 14 EcN1 3 6 9 12 15 EcN2.
Note: M: DL2000 DNA marker; 1, 4, 7, 10, 13: Human-originated
EcN; 2, 5, 8, 11, 14: Porcine-originated EcN1; 3, 6, 9, 12, 15:
Porcine-originated EcN2.
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