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B E: (8] AHUERRRLMES>BNIBRAT A S 50T akisEF4H 2
(Autoinducer-2, AI-2)#9 SLEL ] , B iTfRAL E ELBE G Pfs 4935 F XM RINERAE S0 F AL2. [ 5
®1 AR A FLEES AR IBREA F1E 50T Al2 67 F#ATIRE, UG E 50T Al2
FUBRH A B 20 DNA AHAEAR, ¥ 38 2 SRR 3 & F L R BRAZ 3 B4 (S-adenosylhomocysteine nucleosidase,
Pfs) i B, MERAZEEBIR, ) F A E-B-D-FAR A F 48 F(IPTG)HATELE G 8955
ik, BIRARARA. FFEBE. FFAKREE. IPTG REVAESE T A F3] &5 R4
Pfs &6, L5 RMERRLRINSRAZ T T A2, [£R] 10 RILRFH T~z 54T
Al-2, ¥ EMHREA 83 54T A2 " TR T A A, TARANREFTL
1 B SOC (Super optimal broth with catabolite repression)f # #% - & A 3Z 7K, H & ODgoo
# 0.5-0.7 B Ae AR E 4 0.1 mmol/L #9 IPTG, 37 °C %% 12 h; AR RMKFFHHHRFT K
JEHy 4.08 g/L 4944 Pfs & &, RIMSRTAE 50T Al2. [44) BREWIE T 495 569 10 #&
FUBRE ¥ T 7 AAE 5 o A2, BRMIRE 8-3 T @it Pfs KB 694k A & Az 5 4 F Al-2.

KA ILRE, 50T Al-2, SR & FMRAaBmiutisPfs), HvkiL, T4%H

Screening lactic acid bacteria with high production of AI-2 and
cloning and expression of the Pfs gene

GU Yue LIAN Xue-Hua WU Rong TIAN Jian-Jun YANG Jun HE Yin-Feng"

(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot,
Inner Mongolia 010018, China)

Abstract: [Objective] The study in order to screen the strain with high yield of autoinducer-2 (AI-2)
of lactic acid bacteria strains which isolated from koumiss of Ximeng region in Inner Mongolia, and
optimize the condition of recombinant protein to synthesize signal molecule AlI-2 in vitro. [Methods]
Using biological luminescence method to compare the contents of signal molecule AI-2 which
produced by different lactic acid bacteria, with high production of signal molecule AI-2 lactic acid
bacteria genomic DNA as a template, expanded its S-adenosine homocysteine nucleoside enzyme
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(Pfs) gene to build the prokaryotic expression vector. Isopropyl B-D-1-thiogalactopyranoside (IPTG)
was used to induce expression of recombinant proteins. The culture medium, induction temperature,
the density of bacteria, IPTG concentration and inducing time were optimized to get the high
expression of Pfs protein, and finally synthesized signal molecule AI-2 in vitro. [Results] Ten strains
of lactic acid bacteria could produce Al-2, and the relative luminescence intensity of AI-2 secreted by
Enterococcus faecium 8-3 was obviously higher than other strains. The optimal inducing condition of
the recombinant protein was as follows: when the ODgy was 0.5-0.7, using SOC medium as the
induction medium, the induction were initiated with 0.1 mmol/L IPTG at 37 °C for 12 h; The optimal
inducing condition was used to induce the target protein and obtained the purified Pfs protein with
the concentration of 4.08 g/L, and successfully synthesized AI-2 in vitro. [Conclusion] The strains of
ten lactic acid bacteria isolated from Koumiss could produce Al-2 and the signal molecule AI-2 of
Enterococcus faecium 8-3 could be synthesized by Pfs gene.

Keywords: Lactic acid bacteria, Signal molecules Al-2, S-adenosylhomocysteine nucleosidase (Pfs),
Induced expression, Recombinant protein
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2-1 V. harveyi BB170
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Axygen
Marker
SDS-PAGE
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Solarbio Premix
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20130 °C 100 r/min 16 h
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96
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1.3 SFESHFAI2IBE P ERENRE
5%k

1.3.1 BEizRIEFHIKBIEE: 8-3
DNA Pfs PCR

F 5'-ATGAAAATCGGTATTATCGGC-3'
R 5-TTATACGAGATGTTTGACAAATTCG-3'

PCR (25 pb) Premix Tag 12.5 pL
ddH,0 8.5 pL (10 pmol/L) 1 pL

2 uL PCR 95°C4 min 95°C30s
55°C30s 72°Clmin 30 72 °C 7 min
PCR 1%

DNA
Pfs pEASY Blunt E1
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Amp LB 221 370°C
PCR
«C )
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Figure 1 The fluorescence of different incubation time of

samples

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2017, Vol.44, No.5

1160 WA 384K Microbiol. China
60 r
50
e
g *
g =
g 30t ®
2 |
2 . ¥l | ¥
o W |
o
W | ®
10 w | ® Pl I - B P
E'{j w o | W ﬁ w| x| ||
0 TR . B :{ﬁ 1 F:::i 1 :‘l 1 :‘l 1 ?-f 1 ?-f 1 ?-f 1 :{ 1 :'f 1 ]
Positive Negative  1-3 1-1 2-1 8-3 4-3-2  5-1-1 5-2-1 6-1-1 9-2-2 10-3-3

control control

Lactic acid bacteria
B2 ZFLERFEIES 19 h EiERENRARE
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Figure 3 PCR production of Pfs gene
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Figure 4 Colony PCR identification of positive clones

PCR

Note: M: Marker; 1: PCR products of Pfs gene.

Note: M: Marker; 1: PCR products of positive clones.
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2.3 FSFHRML

Pfs

IPTG 5

231 EHELAFSEFENHE:
SDS-PAGE
5 SOC
26 kD - e
El6 FSREMNEHLER Pfs RIZRIZM
30 kD 5 Figure 6  Effect of induction temperature on the
SOC expression of recombinant protein Pfs
M: Marker 1 2-4
25 30 37°C .
SOC Note: M: Marker; 1: Not induced recombinant protein; 2—4:
4 S A==0=d: 107 = Recombinant protein was induced when temperatures was 25, 30
232 BHEAFSEEOWE: and 37 °C; Indicated by the arrows is recombinant protein.
6
25 30 37°C 37°C
25°C 30°C

37 °C
37°C
233 EAERFSIEREENHE:

IPTG 7
Pfs 0D600

E7 FSAEAZEEMNEALAERA Pfs RiZRF M0
Figure 7 Effect of biomass before induction on the
expression of recombinant protein Pfs

M: Marker 1 2-6
ODxoo 03 05 0.7 09 1.1

Note: M: Marker; 1: Not induced recombinant protein; 2—6:
Recombinant protein was induced when ODgoowas 0.3, 0.5, 0.7,
0.9 and 1.1; Indicated by the arrows is recombinant protein.

0.3-0.7

Bl 5 BFEWNEHEEA Pls RIANFMT
Figure 5 Effect of culture medium on the expression of
recombinant protein Pfs
M: Marker 1 8 2-7
ODso

LB 2YT TB M9 SOB SOC
0.5-0.7
Note: M: Marker; 1, 8: Not induced recombinant protein; 2—7:

The culFure medlum of LBA, 2YT, TB, M9, SOB anfi SOC 1nd}1ced 2.3.4 Eéﬂ% E 1%—%’-%'] IPTG ;&E E"]ﬁ% E:
recombinant protein; Indicated by the arrows is recombinant

protein. IPTG 8 IPTG
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4.08 g/L
LuxS 8.13 g/L
SAH LuxS Pfs

Al-2 Al-2

203 pmol/L
203 pmol/L Al-2

184 ( 11)

El 8 IPTGREXMEHEER Pfs RiZHF N

Figure 8 Effect of IPTG concentration on the expression

of recombinant protein Pfs
M: Marker 1-7 IPTG

0.75 1.00 mmol/L

Note: M: Marker; 1-7: Recombinant protein was induced when
IPTG concentration was 0, 0.10, 0.25, 0.50, 0.75 and
1.00 mmol/L; Indicated by the arrows is recombinant protein.

0 0.10 025 0.50
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[29]
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23.6 EHEEHHFEAERABEN:
SDS-PAGE
10 IPTG
Pfs Pfs
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Pfs
Ni Pfs

B9 FSRBENEHLHER Pfs RIEHFM
Figure 9 Effect of induction time on the expression of
recombinant protein Pfs

M: Marker 1 2-6

4 6 8 10 12h

Note: M: Marker; 1: Not induced recombinant protein; 2—6:
Recombinant protein was induced when induction time was 4, 6,
8, 10 and 12 h; Indicated by the arrows is recombinant protein.

E 10 FHER Pfs EFEERR
Figure 10 Detection of the form of recombinant protein
Pfs

M: Marker 1 2

3 4

Note: M: Marker; 1: Not induced recombinant protein; 2: Induced
whole cell protein; 3: The precipitation of induced lysed cell; 4:
The supernatant of induced lysed cell; Indicated by the arrows is
recombinant protein.
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Figure 11 The activity of in vitro synthesis of AI-2
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