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T A WIS IR FLAT B ORI A A CECT4005 11
AL AT 7L R WA CECT282 45 #if £ 1 5if g iR 7L
FFEE La-5 7= A FLAF 3 2 (Lactacin)B [HE T,
TR N 2 48 (Quorum sensing, QS) J& — Ft
R S R a0 o= A= S o A R R TR N
SN R G 5 55 0 T W A0 TR A ORI A Y
MBAR—E GG, 20 [ B 5 S 403 TR,
AT 75 5 4 B PR (R R 3k, ol BT A 3 3 s AT B
AW I 7 A A T AR AR BT Bl A AR
TR R 2R EF (195 1052 20 Rl o3 RO 3R
Geiy e, B E e WAL R A Bl plnd B
9 i A 1E 5 4 F B i 5 K (Autoinducing
peptide , AIP) ; >4 20 B K 2 X5, F FHf 2% 3 S W 34
IS ATP R AR Rk B BB, ST 2 T 41 A
LW plnB K& 4 A5 ) 21 208 B U, O DA
PR A1) 5 A R A SR A 5 70 1A% 3k 20 R D 1) 2
NPT, XA W50 B plnC R plnD
i s A RO T pInEFT 77 A AH W) FLAF R 3R
EF,Jfid i ABC iz 2 4843 W B O A4 i 78 2
S N N Sl e R L TR 22 VRIS R R AN
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Bk ¥ SR AR B AL SUAT B RX-8 & 2L Ak 28 1 & 69 iR 45 L) 33

SR RS 54T BRI BT & B Y FLAT R
DC400 F1 % [ FLAT B A7 e 3L 55 35 3 b |, LuaS
FEH A F B R BT, A2 20 W BBt A L
FF NMD-17 5 %+ FLAT i NMD-137 #4733
TR, 2 WM AI-2 554> F 6 v, B et
M AT-2/LuxS A5 19 B (8] BE AR BN 3R Ge e Horh &
i — 7 AR R

AR % A W) FLAT B RX -8 55 4 5 2F 41
FEFE 1.8715 L8535 ] LI M A FLAT R & EF 1Y
Fri, BRI R G S r T AL-2 I, 23 B ARA 5
ZEAUFF A 1.8715 X ILIEF AW I W R EF 1975
SR, VLR BRI RS S S R AL R
THEYFLFT R EF 96 7, AR AT DL 145

A, BRER Bl PN R A RN AR G G B AR S T
ATP 14 4 0% HE D plnA | 5 58 78 T Wk A W) 3L T 18
ARX-8., Hp 2 AR FLAT I RX-8 7331 S5 i 5
ZFAT R 1.8715 ILRIR) A5 5 20 1 1 73 i
TR 0L BAR G S N B R Tk, IRIGTHE I R e
PR R A AR AL . 2 T L SRR &
Hh 3R LR AR TR R AR, LSRR AR G
SN A BT AR BRSO FLIR A R A T
b A = R AR SR

1 XA #
1.1 EHRE R
ASHIETE Fir FH 4 T BRI ORI 3R 1

x1 BEHRFRK
Table 1 Bacterial strains and plasmids
AR A A 4 & & R

H

AL LA RX-8 plnA & B AR A F I E P A
A FLAFH ARX-8 %A AR

X WA H DHS« R # b My 3 Fe 5 A FIE A
pMG36e Em", Sk i 47 R A EIE P A
pMG36e-red/cas A CRISPR/Cas9 # 44+ AR
pNZ81438 Cm", P, sgRNA & 30 T Bk A E I E A
pUC57 U AR A LI E P A
pMG36e-red/cas—sgRNA/plnA -LR R A AT

1.2 X

Q5 P/ E DNA G W, 14 T Jbnt ik e il
BHEARAFLGEZNA FoR/NMERF &, WF L
R E B A PR 7] 5 ClonExpress 11 5 B i 5
& T MER A ARG R AR AEER
RN HE % DNA marker . Z I HE DNA 4lifk o] i
R &, W T AL 5k = A R A BR A A 5 BRI
WU, 1T Takara 23 ) .
1.3 XE5iEF

C1000 Touch PCR ¥, 3% [E BIO-RAD2 A
A] ;SPX-150B A fb 33246, IR BT A AL
PR A BN T  BSA224S RUKG 5, 1 ROF | i
Sartorius 23 &) ; % BEPR 7 v , {2 [H IKA 23 &) 5 /Al
AL, 26 [ SIGMA 2 7 5 BioSpectrum #E Ji
B, € UVP A ;UB-7 pH 3T, 3 E DEN-

VER Y #5287 5 B 25 LAY, 72 [F Eppendorf 23 A .
1.4 35|#igit

FIA Primer Premier 5.0 #4751 ¥) 41T, tnsk
2 i

2 WEWHE
21 ERFEBREEKRRMABEREEREREE
BRERNAE
2.1.1  Ji kL pMG36e —red/cas ) ¥4 & M & FH
pCas MK B (Escherichia coli)DH5a H1$i& HX
Bk, FAEL RS HEGH & AT, LABTRL pCas
KB, 514 Cas9-F/R il Red—F/R ¥ 4%
CRISPR/Cas9 2 [N 2 % It 7 1) B B G 1 PA g 2
Cas9 MIH B BEHEN A-Red.,

FIH TaKaRa Quickcut Sacl Kpnl B il #4 4
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Table 2 Primer design
5l W & AR 1435 (5°-3)
Cas9-F GTAGATCTGGGCTCGAGCCTTGTATTACTGTTTATGTAAGC
Cas9-R CAGACTTTGCAAGCTTTCTAGATTAAGAAATAATCTTCATC
Red-F CAGACTTTGCAAGCTTTCTAGATTAAGAAATAATCTTCATC
Red-R GCTCGAGCCCAGATCTACTGGTATTGGCACAAACC
plnA-LF CCTACAATATGAAATTGAACCGCG
plnA-LR GCCCGCCTAATGAGCGGGCTTTTTTTTTTAAAGGTATGAAGCAACTTAG
plnA-RF GCCCGCTCATTAGGCGGGCTGGGAAAATTTGAATTTTCATAATAATCACC
plnA-RR CTTTTCCTTAATAATTGCCCC
AplnA-F CGACATCTGAGCTCGAGCATGTAATACTGTCCATG
AplnA-R GCTGATCTGGGATGAGCGTTGTACTACTGTATGTAAGC

VI V) Bk pMG36e, FFRIE pMG36e KLk AL
JIT A DD 7 40 P DK 36 GE I DA K U I S 1Y
LM BB pMG36e F464L IS Y Cas9 Fl A-Red J
Bt 2 R Be— ki, BRI SR
AR ST K 1 RS POk I A LB 5
FrHk 37 CHITEHIG WA TR R HER
Ptk LB AR 1,37 CHE 37 24 h,
2.1.2 sgRNA ikit  MRAEH Y FLAT I RX-8 Fib
WAE S TSN plnA B FF 50 RHE A 5 53T
JEU] BB A PAM(NGG ) s 9 07 B 35 3 #E 1)
seRNA , it 4 4 plnA —sgRNA , 3 LA i ki pNZ8148
KR IY PNis J7 sl F1EN sgRNA R sh 7,155 3%
ik seRNA,
2.1.3  plnA [R)JERE Fr Bty 3 K 5 Bk ) % 45 5
& 4 3ILL plnA-L F/R Fl plnA-R F/R ~5149),
DA ) FLAT P RX -8 JE A 21 S B4 9 3 plnA S
DR o ) [ 05 48 bk Dl i % ) 5 BB R 2 4k
(14 JSTREL % H2 0F e A A K AT DHS o
2.1.4  @LBR B AL pMG36e —red/cas —sgRNA/plnA -
LR # & ¥ £k 1k i B pMG36e —red/cas .pNis —
sgRNA Fl 7] I R Bt plnA -LR #4172 B Bt — ik
PEVESE ) IR AL AR DHS« 347 1 1)
FiRIUPS 2 oaT
2.1.5 @i BR AR FLAT B RX-8AplnA #y g J5
AR bR RX-8 TEALPIACE  #eRh 28 2% H =i (1)
MRS Hi e i 15 5% X RO K0, A =R
HRR (ARTHEWE N 10 ng/mL) , gk 2e 5 5 2 H
ODgooun 7E 0.4~0.5, BSOWCERIAAINE, FIH0A 1

ML PRV DRI 2 RS, AT 19 500
pl 30% PEG-1500 & B {4, 15 2182 A 4l i .

B E RIS 2 B DNA AR 540 i b
FE WA W W IR 51 I vk 5 min, 75 58 2 S AT HLA 1Y
HLFG AR B B S 8O HLE 2.5 kV, L ikl 25
wF, HBH 200 Q. H# )5 S2 EVH A 2 mmol/L CaCl,
A1 20 mmol/L. MgCl, [ T #% 9 MRS R ¥ # B , I
fE 30 CFEE 3 he MH 200 pl #1418 R MRS
AR M b WA 5 45 9% 24 h, BREUE KAF I R 47
AT, s T REA A Y HE R
H 75 3 K0 LB i 1,37 °C,200 v/min $& 4 H
12 h J& , S U P ZLAF R RX-8 LR 2 DNA, H 51
Y1 AplnA-F/R ¥ 5wl v B, PCR 729 )y 5
S A TR R Y A HEAT X LG
22 HEFPFRTEKRNFTHEZTHIN
22,1 RAWKRAEKIMLRME 8 AWk
RX-8 Fl B i bk ARX-8 £/ 5] MRS £ % 3 |
FEHG R B ZE AT B 1.8715 AR 3845 L 4] 43 51
TN E AL FRIA R R ESLE 57 32 h, R 4 h
BUREI OD g, 22 il A2 HE R
222 GEABGEARID TR TE I E R F B R R 1T
UE % ) A S A BV, SR T B IR RO A T
DU PTG o FEB 35 09 AT M s 2 A H
AW A BE R, I R AR s RO A TR R Y
TR U0 TR R A K T TR SR
23 #HEFERPFMEESHFA2HFWE
12 i

T A TR RX -8 i1 B P bk ARX -8 Ffi
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Bk ¥ SR AR B AL SUAT B RX-8 & 2L Ak 28 1 & 69 iR 45 L) 35

B R0 P B R B 1904 Bl B B R B MRS 15 97
e 37 CHEF% 32 h, B0 UAE LW, M BB170
Tolt 7~ 3% 5 W v B VR A BR 19 5 b i 2 Fh B AB
Bi R Ak 30 CHi 9 2 ODgogn 7E 0.7~1.2, FiEEI 15
F) BB170 #i B, I+ LA BB170 2 YGAE Ry % BE 3
TR A A R R 9 A R R 1) ARV 2 AL

24 HEFHRTEHKEXEENERKEH

e
2.4.1  RAZ RS B A AR S RNA 48 BUR S e

& cDNA il & P AR TR bR RX-8, 5848 1A bk
ARX -8 HE A7 4l 1% 3% Of 43 5 5 ki B ZF 6 FF 16
1.8715 55 FR 4R HUAE B 4 h A9 7 A= 1 bk 5 28 A8
R 9 R VAL, B0 WOAR TR, R RNA 2 B
R & F] B RNA, JFFIH cDNA A il 1) & $2 B
il & c¢DNA

242 RT-qPCR 43 #r X 8% % o B A 5 Ak
RX-8 FIZ A5 i ¥k ARX—-8 1) ABC £ 4 5% iz ik [H
LuxS ., WG MR AT B2 17 Bl D5 pfs . HE A ER N S A
pInBCD AN I plnEF 335 R AT I0 2
FE 4 JE DL ARG FR I ) RX =8 3[R 36 ik i oy JE vf
(BIhy 1) SEAT AR X 3k B 1 1153

3 #RE5xH
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3.1.1 kL pMG36e-red/cas B F . AR W 5% LA
kL pMG36e bR 22, 4fi A CRISPR/Cas9 &
D] i 6 T s B 2L R0 20 A T R BR TR, Al 1
fis, TESR 1 PKIE M 2 JkaE 43P 2] 2 4~
i F 3~5 kp 1 2~3 kp Z M1/ DNA K B, 57t
P8R B /IN (4 107,2 210 bp ) A — 2, 5 H
P25 R BRI A 58 & IE . B AR BURL pMG36e
S5RiBRHA Cas A1 N-Red #2544k, X &8 4H ok
PEAT B Y1 (Xhol . BglIl #1 BamHI Xhol) ¥ 3IF , 55 3
VKB S F AL TR pMG36e-red/cas (K/NZH 8.8
kb), %5 4 VKiEHY cas9 F B Fl pMG36e-A—Red 43
S EEBR K EE 5 820 bp Fl1 4 107 bp, T 255
X IE A, 3% B I AS 2 kL pMG36e—red/cas .
3.1.2  sgRNA it MR ¥ hitps://links.jianshu.
com WS TELLBLT plnA FEPIH) sgRNA o 78 9 3l
T plnA BEPH 5 AT A iU AT RE A HE R AL ik
U o fe i P81, ARG 6 6 1 1 I 3h 1 ATG

HUA 17 B3 A9 07 B T B S 4ir A PAM ¥ 81
sgRNA J¥41, L pNZ8148 A5 1) pNis Ji 8 T4 K
sgRNA a3+, R &KL, HIWER plna
sgRNA JT 7607 B K L P 5 i E 2 s, fFik
THEF ) plnA FEIR ) sgRNA J3 51 F1 pNis J5 )T )7
GIFS ) pNis—seRNA #4176 B, LUK &5 R an 3
JTR o

M 1 M 2 M 3 4

.
Skb— el
3kb— E

3kb—
2kb —
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Skb — St
Kb — —
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—
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¥ :M:DNA Marker DL8000; 1:Cas ) PCR J”#; 2:\-Red (1)
PCR ¥y 3. A AN PCR /¥ ; 4:Cas Fl pMG36-\-Red
1 PCR 7491
1 JR#HL pMG36e-red/cas Y # # H ik B
Fig.1 Construction of plasmid pMG36e-red/cas

CDS
Target PAM

5-ATTATGAAAATTCAAATTAA-3’

PInASERNA 3, T CCTACTTTTAAGTTTAATT-5"

2 plinA EE ) sgRNA i & & F 5
Fig.2 Insertion position of sgRNA and sequences of plnA

M 1

500b
P —
-—

250bp—

1 :M:DL 8000 Marker;1:pNis—sgRNA,

B 3 pNis—sgRNA ] i ik Bl
Fig.3 Agarose gel electrophoresis pattern
of RCR amplification product of pNis—sgRNA
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3.1.3 plnA FRENETT 9388 plhd FEHF A
i i 04 ] R plnA L (493bp) Al plnA -R (526
bp), Bl 4 H B oR HE45 2] 2 AT 500~750
bp Z[E ) DNA B, S5H0Hy 3 F BER /(500
bp ) £ K /INAHAE LI P 25 31 7R 7 81 5¢ 42 1E A
TP R o B K Al Ak I i [ V5 T
L S 4 V) S A SR R A 4 TR AL R
223 Xhol 1 Spel XU VI 5 78 1~2 kb Z 8] A] UL
1 000 bp ZEA4T W45, FLUKEE 5P 45 SR 1 #
W15 WA R

3.1.4 @ BRI KL pMG36e —red/cas —sgRNA/plnA -
LR MM ¥ kL pMG36e—red/Cas 5 7] J5
plnA-L/R pNis—gRNA #4640, WK 5 s, 4
Xhol Il Spel BBV 5 AT WLAE 1~2 kb F1 8 kb Hi 2R
PR SRR S 45, 1 5 U R /N — B, o 4 A e
W TR R D) R Bl Y, 45 51 5 507 81— 3, 43 531
A R B 1019 bp F1 pMG36e-red/cas—sgR-
NA 10680 bp,

3.1.5 RAFW bR ARX-8 AU F) HE OB Al B R
CRISPR/Cas—sgRNA—plnA -L/R HL i #b A3
FFA RX-8 H, dE it 514 AplnA —F/R 915 48 5L [H]
TRV JRRE A2 plnA FERAYREBRIE B, T bR
FBOK R AR UK B ORI 5 B )
J7 5] i ] R e 40 6k L TR R s i B 45 SR 1 6, A
g ] o T LB plnA R TR S HEAT T I BEAE & OF
FIABE A k7P

32 HEFRFRTEKRNWTHEREEL

3.2.1 LR RAERERA KGN AR AELL
Br TR b i N AR 2R G G L N 540 plnd
FE R AR S R FLAT T RX-8 A K AR AR 1k,
ARWFTELH T 855 32 h (0 S ERE AY 4 K &
B WE 7 s TEmR T plnd SR Z )5, Toie 2
ik R SRR R R, RS R A R R
RAFR AR, HAGR IR 0 TR R % 8 = T a8
It o 55 BT AR TR LU, 28 78 TR IR 0% TR AR 285 R R 1k
I R IFTEI i 22 5% IKIH AR R AR AR Kl
#,

3.2.2 SEREFEP R AR R A UG A
PR RX -8 IR 28 25 T4 Mk ARX -8 7 4l 35 3% Fl dk
BFAR R AR R G B WK 8 Fos, gl FRik
Z TR T AplnA |, RAF B RS 27 4 AN B

2kb —
—

500bp —
250bp —

i
- =

g

11 :M:DNA Marker DL8000; 1 : ¢ [f] I8 plnA —L;2 . 47 [A] I
plnA-R;3: [A1EE plnA-L/R,

B4 pinABIEE /R EE# PCR 7= %1 XX &5 1] 5 ik &
Fig4 A garose electrophoresis of PCR products
of plnA-L/R

M 1

A |

v il
2Zkb—i

T

]
i

i

1 :M:DNA Marker DL8000;1: [A] ¥/ Fl pMG36e-red/cas—
seRNA Fii Y] PCR /=4 .
B 5 miBmAIEEY] PCR =4 B ikE
Fig.5 Electrophoretic pattern of knockout plasmid
enzyme digestion PCR products

RLOTUMREE ER R 0, HEILEEFRIR R, KA
B AR Y FLAT B ARX -8 1Y 40 1 & & il B AL B
A B Y FLAF B RX-8 A Fr FIE, B30 w5
Tl B IR R R o BT AR TR R AE W) FLAT T RX-8 4l P&
FIA R, UL R plnA J5 SRR AY A7 A6 A B
ZEAUFTIA 1.8715 M SAEH ., WEEKRE , ME
FAEEA B R W R B e TS TR
o, HEER SRR R 4 TR 3R 0 7 i DA KA B
WEmTaiE ik &,
33 HEEFHARTHEMKBEABNRSZESHT
s R

FBEF S S T plnA 5 BF5E L8 53
o A8 v B AR T bR RX-8 55 28 48 T Mk ARX -8 Filt 1]
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AT G AR A AT T AR AT TTT CCCABCCCEECTAATOABCEGGECT TTTT TTTTTTAAAGGTAT GAAGCAACTTAGTAATAAGGARAT GCAAAAAA TaGTAG 61
Teos ETTTEONCTTTAT
B []\ A W '/Y\ \ .‘/‘\’\,’W \ 1 A n A /w,»\
\ 1\_ ) v } { U A A

ZE3F fRaplna 100
EFE HRx-8 100
ZEZF tRaplnA 200
EFEHRRX-8 200
Z3F fRaplnA 300
SFE -2 300
ZEZF fRaplna 400
& BRx-8 400
3 tRaplna 500
EFERRx-8 500
3 tRaplnA €00
& BRRx-8 €00
ZEZF fRaplna 700
EFE BRRx-8 700
225 tRaplnA 764
EFEHRRX-2 200
ZEZF fRaplnA 264
FFE -2 %00
ZE3F fRaplna 964
FFEHRE-2 1000
ZZE fRaplnA 1064
& fRx-8 1100
3 HRaplnA 1129
FFE -2 1165

TE A Y A B MR AR P FLAT B RX-8 3 B 58 78 B bR AR W FLAT B ARX -8,
6 pinA EEBKRATEHNFEESR

Fig.6 Sequencing results before and after plnA gene knockout

LR FR A EHRARX-8
LR FEFEFE HRRX-8
Al 7 KA H HRARX-8
A% FEE B HRY-8

z
oo
-—
=

T A4 3
Bacterial density (ODgoum)

0B e AR
Inhibition circle diameter/mm

Fi ] i A
Time/h Time/h
B7 FFAEEHk RX-8 MRETEH ARX-8 I K H £ E8 HAEREMELN
Fig.7 Growth curve of wild plant RX-8 and mutation Fig.8 The changes in bacteriocin synthesis

plant ARX-8
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200

H X R GAE

Relative luminous value
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Fig.9 Secretion of interspecies signaling molecule AI-2

E500 1 AI-2 43 i g5 | 9 iR, VL Bl
WA e G AR N AT=2 43 WA 1 1) b 44 41, 7
4~20 h B FE b FE v, iR R AI-2 i

o
=3 LB FR AR HARARK -8
mm 37 B A BABRRX-8

ns

AT 23k B
Relative expression

I S N Y ST S v, SR - S N - -}
T T T T T T T 1

4 8 12 16 20 24 28 32
i [A]
Time/h
(a)

0EAR T I R R R ERAE 20 h 2 )5 6 W &
25 MR E AR IR R, i
JEALRE IR SR Al A SR R S P A T AR AT-2
14 3 Wbtk s 2 AR AR AE ) — 7K
34 HEFRERPRTEHKBEEBRERSEHEX
ERMRIEFER
341 XRENES T A BE R LuxS pfs 15200
X AR EE 540 F A A SE 3L ) LuaS \pfs A AR XS
FIR B T E R 10 R, EEARSR
Mt FE e, HRRE IR IR R 0 28745 B ik 5 T A AR A
LuxS pfs R E L RAEHEZESR, (BS540
B R e Rk A BT LA, BT DU A BR
PS5 0 F oD 2L ] plnA SR EE 5 0 F &
B PR G S TERE L 3K AT-2 43 b ok & AR AR
AT ST

luxS
2 L FR SR BIPRARN-8
mm JEH 7RI A BIRRY -8

- ns ns
= ns sl ns

LEPSES7N
Relative expression
(=} — N =3 S w (=Y ~ =

16 20 24 28 32
I 1]
Time/h
(b)

B 10 E&A LuxS.pfs REELTWK
Fig.10 Changes in expression of LuxS and pfs

3.4.2  LHE I b S AR BRI IR N B 58 LA 4 &R
GiE N RIBE 0L MR A NS 5 0 T plnA
Je, WFgE s A A v B A TR R RX-8 5 R AR
R ARX-8 1Y HE A N 52 458 Hh AU 43 2 4t O it Ak
K pInBCD W% s /K- A R A 11 s o AR R
Tk H R DAl SR A R A W FLFF T RX -8 1 S
Faka o hFE, HILHXTRARERT 1NN
FR L, B 1 AAL TERERR T plnAd 25,3
K pinBCD (AR FIB R KT 1, X KA AR
BT AR 63k HLALF B /KSF,  H it e 78 3L 8

I 0 2ok A8 v AT B AE TR S L 1) 0RO G 1Y 52 IR R
P, DT 9] 4% AE R 56 DR A 63k . 5 B9 A AR AH L
G AR TR AR 1Y) 21 2 TR A G A5 L X plnB R AT
PR, 22 5 32 B v 7R TR RR A K I X 5O SRR
EM, B 12~32 hy WAER T RG-S RN
plnCD, 33k % 50 A Wi Jo B | 46 %, b 7e
16~28 h, MEEAR [ F 3 S 1 HH T e ik AR b
SRR A MR AR, R E
LFE TR,
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B M R AR A SUAF A RX-8 & 24 & a0 B & 09 A 35 HL4) 39

plnB
AL FRRAAERARX-8
B ST A ERRX-8

6r *% * % |—*| *%
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=
5 [
Time/h
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pinC
FEEFR R B IRARX-8
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® 8
'el
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=
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. 7 *%k %%k hd
=
£
a5
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0
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(c)
11 WAHNREER plnBCD RixI1FHR

Fig.11 Changes in expression of two—component

system gene plnBCD
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The Regulation Mechanism of Microbial Co-cultivation to Promote the Efficient Synthesis of

Abstract

Bacteriocin by Lactobacillus plantarum RX-8

Liu Guorong'?*?,

Liu Yangshuo',

Nie Rong'

(‘School of Food and Health, Beijing Technology and Business University, Beijing 100048
*Key Laboratory of Geriatric Nutrition and Health, Ministry of Education,

Beijing Technology and Business University, Beijing 100048

Beijing Engineering and Technology Research Center of Food Additives ,

Beijing Technology and Business University, Beijing 100048)

Objective: Lactobacillus plantarum RX-8 is isolated from traditional Chinese pickles. This strain has the ex-

cellent characteristics of producing IIb bacteriocin Plantaricin EF, but the yield is low. At present, co—cultivation with

exogenous microorganisms is often used to increase the production of bacteriocin, but the specific regulatory mechanism

in the co—cultivation system is still unclear. Therefore, in this study, by knocking out plnA of the intraspecific quorum
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sensing signal molecule, a co—culture system with lack of intraspecific quorum sensing was constructed to explore the
regulation mechanism of the interspecific quorum sensing system on bacteriocin synthesis. Methods: A gene deletion mu-
tant strain Lactobacillus plantarum ARX -8 was constructed, and the difference in growth, the secretion of signaling
molecules and the expression of related genes between the mutant strain and the wild strain with Bacillus subtilis 1.8715
during the co-—cultivation process, and analyzed the regulation of the induction system for bacteriocin synthesis. Results:
After knocking out the key gene plnA, the growth curve of the mutant strain in co—culture was not significantly different
from that of the wild strain, but the production of bacteriocin was decreased. Compared with mono—culture, the secretion
of the quorum sensing signalling molecule AI-2 in the co—culture system was significantly increased in the early stage,
and then converged to the same level, with no significant difference at the strain level. In the mon—culture system, the
expression of plnBCD gene in the two—component system of the mutant strain was slightly lower than that of the wild
strain, and the expression of the bacteriocin synthesis gene plnEF also decreased. The expression levels of the genes
LuxS and pfs, which regulate the synthesis of the interspecific signaling molecule AI-2, were not affected by the knock-
out. Conclusion: In the co-culture system lacking of intraspecific signal molecules, the interspecific quorum sensing sys-
tem can still make effects, and there may be a phenomenon of sharing a two—component system, which jointly regulates
the synthesis of bacteriocin.

Keywords Lactobacillus plantarum; bacteriocin; co—culture; quorum sensing; gene expression



