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%% (S-adenosylhomocysteine, SAH) . SAH X} 40 i
HEFEM, QW Pfs R FFfF SAH, =4 S-%
B[] 784 2 JpE 24 B8 (S—ribosylhomocysteine, SRH) . [ifi
Ji » LuxS {4k SRH J3fif ok 4, 55252, 39 i (4,
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L1.1 #HAE . EHEREEESF: &80 N E

DE12 #& (DE12). DE17 #k (DE17). DE54 %k
(DE54) .CE56 fk (CE54) il CE66 Fk (CE66) , 354
ARSI 35 2008 AE 4y B [ 4 851, L b DE12,
DE17 H1 DE54 43 5 [ H5 %, CE54, CE66 4 B [ &
fixs W . K575 G DHSa, BL21 (DE3) , A%}
15 W4k U0 BB170, W4 4k 9N & BB152 (vibrio
harveyi BB152) , W [ 36 B 8 3 85 7% W 4 47
(American Type Culture Collection, ATCC) . AB }%7%
SEMACE TS Ok 21T .

245 4 BBIT0 19 5 32 : 200 BBI70 14 3 12 Fl
SmL AB 355530, 28 CHEFRI A B0 EUAE K H
112 EZEiR{FH A pMDAST 44k, W A
TaKaRa 24 &) (H A&) . R & AN U] B EcoRI,
HindIIl, DNA Tag 384 T4 DNA 42§ DNA

T2 ] ) & TR 4 BRI A B AR Y O K
TaKaRa 7[R 20 &) 7= 5, JA% 3R I8 844 pET28a b |
Novagen /A ) ; & K 7> § mAx #E &y Fermentas v
AP HE AR AR Al R e B 56 1 Sigma 22 H]
1.2 BBESESHT AR BFl&E

AL2 1) 4% 2 B ek B AT, BHPE X IR
BB152 197 By 761 %5 mL AB 15385 + Jin 200
wL Fiiks 7% BB152 [ Wi, 28°C B 7% % . 12000 x g,
4CE L 10 min3 35 H 0.22 um ) g 2% ok g
(Millipore) , —80°C A7, FIFAE A AL AT2 3% 1% 1)
IoH 7 6

ZESCHR 5] (775, ORI A i DHS o 85 557
E R BRI BRI DHS o K557 Lg% 05
mL LB £5 7511 200 wL i85 7% DHS o B4, 28 °C 1%
FEnk . 12000 x g, 4°C &0 10 min, |35 H 0.22
pm [FyEsstug (Millipore) » —80°C VR AE, FH TAEH
Rl AT2 3 P R 1) B

BEURYER A TR BIEH% o a4 m s
BowtE KT AR 7y AR 2] LB A1, 37°C 5 9% 2
XTHOH 43 i O B 4% 53 B ARG 77405 12000 x g,4°C
B 10 min, VS A 0.22 um My 25 1oF Jg
(Millipore) , —80°C A7, KLl AI2 7% 1 .
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PR 45N B BB170 21587 BC I (1) AB 1% 77 &
o, 28°C IR IR FFTECHI ) AB £5 55755 DL 1:5000
Fike BB170 27249, 3 i 10% $ 1.2 J5 %4
B ORI KA B R SR B35, AR BL BB152 1
5 i K FHPEXT I DHS o 525 F 3 B M X B, 30°C
g%, 2 Diae B b ) AE P kR, 72 4 %) 6 h
WA S TR RO . A ER 3 Ko
1.4 AI2 BIRENE

AT [ 52 75, 2 S0k (6] (77 vkt
1To {ELL SAH R4, #E4T AI2 ()& e sE i, v]
DAZE 35 51K DPD Al - e 2 R 3l ik DTNB 5
e e 2 B8 e R ) RS I, mT DA e AT 1R .
DTNB 24 Ellman &7, 5% 17K, v H T Lo 63kl e
YRS R E WA TS, L
DTNB ¥ #% % A% 1% o (5 1F) 530 3L 24 35 08 IR,
SERIE2 A AL A IR AE 412 nm Ab AT s K.

200 wLo AN 6] ok B2 [ BY oF it 2 1R
(Homocysteine) (J1] 10 mmol/L pH 7.5 fi§ iz &b 22 1
WFREF] 1 wmol /L — 100 pmol /L) , S 100 wL [
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5 mmol/L Ellman’s {51 (DTNB, % T 100 mmol /L fi
1% %%,0. 1 mmol /L EDTA, pH 7. 2 ZEpP3%) »37°C /EH
15 min, 71 412 nm [REACTT TOEHRE -
1.5 LuxS F pfs 52 pg . Rk

4l APEC 1) luxS A1 pfs ()5 R 351, F) H
Primer (Version 5. 0) FE KM 844, B2 %5145
S HE luxS F pfs 423 R, B8 43 3l 516 bp F
690 bp, ¥ 3iii 43 40,2 EcoR1 % HindIII i Y] 67 54,
PR 1.

F1 AHARPFAASY

Table 1  Primers used in this study

Primers  Sequence (5°—3") i{iteeslnctmn E;Zc /
luxS+  CCGGAATTCATGCCGTTGTTAGATAGC  EcoRI
luxSR  CCCAAGCTTCTAGATGTGCAGTTCCTGC HindIII 516
pfs¥ CCGGAATTCATGAAAATCGGCATCATT  EcoRI

pfs-R  CCCAAGCTTTTAGCCATGTGCAAGTTT  Hindlll 690

PCR ¥ 1 254 24 :94°C 4 min; 94°C 40 s, 52°C
40 5,72°C 1 min30 s,30 MEIF;72°C LA 10 min.
PCR 7= )22 1. 0% Bt NG A 0 I R VA AGT 00 47 1 45 R
PCR #7147 F TaKaRa 2> ] DNA 4l 44 3 71 £ [
o

F EcoR1 F1 HindIIl [ 1J) PCR /=4 fI pET28a
ok, HK- [ H R B 1R 4G BL21 (DE3) J&
AU . WP R E B VR B BORL 2 ) 4R
pET28a-uxS Fl pET28a-pfs.

K 07 228 L PR B P A TR R T LB ARG AR
(Kan 100 pg/mL) 1, £ 37°C & % 4 ODgy, {H 1A £
0.6 — 1.0 WA 0. 1 mmol/L f] IPTG i 53345 h,
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M EAEARA S B4 H P2zl
Merk 2\ 5] ] HisBind Kits 24k 5 4T
1.7  AI2 BI{RSNE BB TE AR

AL [RSNGB S ISR (3,61 @ 57 i 7 vk
1751 mg/mL 4fifk i) Pfs F1 LuxS #£H5 1 mmol /L
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pH 7.5) ZZppyi b, 37°CAER 1 h, e Vg Millpore
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THEBE. IEREAT -80C,
RO I AL2 S PERIN 21 1. 3 D5 ki AT .
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Fig. 1 A2 activity in the supernatant of culture was measured using

the V. harveyi bioluminescence assay.
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WE 412 nm PP IEOBCE 4 e 1 5L
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Fig. 2 The standard curve of AI2 concentration.
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BB R B DE17 BRIEAT PCR &1, ik 45
AR D19 th 2 455 U K/ — 30y DNA Jy
Bo

X FE2H ORL UG FL K ) BT DNA
B W 45 R W B2 FORL pET28aduxS Al pET28a-
pfs 73 0 L5 S8 RE ) luxS H pfs BEAE o
2.4 LuxS #0 PfS gy5Rik S R LIRS

SDS-PAGE 73 #7 .7~ : &8 IPTG 5 3 J5, ALk
Ri pET28a-uxS F1 pET28a-pfs £8FHIYIA7 & HH B 1 13
WIR/NI R B ik 2, R W) H IR BoAe Kt
BL21 FR£38) T ik (| 3) « X E 41L& A 1wtk
AT 537 25 R W Y Fib 20 B 1 S DA s
T BiERIE . X RIEN LG R H 4 HisTrap 2
1K H Bradford J7 7505 LuxS 1 Pfs & 1K 45
A2 F1.5 mg/mLs

kDa M 1 2 3 4 5 6 7 8 9
95—
72—
55—~
43— ———
34— — T
26— . Pfs
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. e —
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E3 =4 LuxS 5 Pfs fik dift

Fig. 3 SDS - PAGE analysis of the expression and purification of LuxS
and Pfs. M. Protein molecular weight marker; 1. Negative control; 2.
Total cellular proteins of E. coli BL21 transformed with pET28a-duxS;
3. The inclusion body expression of LuxS; 4. The soluble expression of
LuxS; 5. Purified expression product of LuxS; 6. Total cellular proteins
of E. coli BI21 transformed with pET28a-pfs; 7. The inclusion body
expression of Pfs; 8. The soluble expression of Pfs; 9. Purified

expression product of Pfs.

2.5 FSHF AI2 BIIKRINE B TE TR

AT2 PRAME LI 45 SRR B, M2l =41 A
LuxS Al Pfs 5 SAH [F] 0 1E F Ja» 2L e Wy 48 1k 98
Jii» 32 F BB170 wf & I 3L ATI2 3% 1 42 BH 1 o) B
(DH5a) ) 700 5 (3% 1) , RIAG K T HA EW 240G
PER) AL 78 AI2 [ RSN A s 56 s AL LuxS Bk
Pfs S/ F T4 SAH INF, HG s S 77 49 98 A K
BT AL 35 1E (R 1), £ A2 [9RINE T
3 LuxS Ml Pfs AR5,

%2 EHER LuxS # Pfs BIThEE S 47°
Table 2 Functional analyses of recombinant luxS and

pfs enzymes®

In vitro reaction combination Al2activity Concentration of

. h ysteine
(fold induction) omocystelne

Substrate Enzyme (pumol /1)
SAH - 1 0

SAH Pt 1 0

SAH LuxS 1 0

SAH LuxS +Pfs 700 300

“Note that the catalyzed reactions produce equimolar concentrations of
bothDPD and homocysteine.

3 itig

LuxS /735 B A12 2 502 405 (1) 5
1 : Sperandio 25 ™ i F 3 LS 4 BRI 5% L i 1 K
J T B F 52 AT 5 S DN Han 25 ™ 3038 16 0%
BRI 2 M, AT Y A e 1 ) A ORI R D 3R
k. Chung %™ 4§ 38 76 oF &nb ok B %
(Porphyromonas gingivalis) 77, A1-2 15 55 0 k45 X
FIGGE I A FI A 5% 3 R £ a8 1 5 A 7= /3 S8 JBE AT 1
(Clostridiumper fringens) W', luxS F: [N A S 3 £
BHE W a0 HHELREBRE" . BHTE
BEPRIREIE A, AT2 BT i 55 41 B A2 0 5 JBE TR Jl Al oK
Merritt 25 "2 ¥ VIR IE luxS 58735 5 W00 A8 S 4k BR 4 7
Yy w JBE B &, MceNab 45 4l 8 X IXOBE BK W
(Streptococcus gordonii) luxS FE KI5 A% 1] 5410 1% 20 ]
15 luoeS S IE B 24 PR 20 0 1 T BT & AR )
i) fiE

I e e IR 6 1) 5 12 > Bassler 4518 3 Tn5
BEE TR T R DA AL (3R 5 1R Rk 4 5
BB170, A2 W] ¥ 3 A2 5 Wi A 2 7 1 K08, il i
PR R BB170 (¥ 5 0t K ik S kG I w1 o A7 A1
FIF AL2 45 By luxeS JE D™, KB 14 DHS o
oo 5 LuxS P 1) 5k DR & A2 48 05 58 4%, 1 AN g = A
AT2 {55701 W HIRAE Ny luxS FE DA . AD SE5G 1)
TR R AT A I BT R A
S v AN ) 8 B0 I K W AT T B AR R
BB170 H ot HAE 4l 25 v T M1 0) HE 3% W) 85 250
PR IAFF AR AI2 A5 500 7 AE1E 5 i AT2
(1) LuxS/AI2 R LK N R S8 X AR APEC 7 12
PRI AT2 A5 W28 W, AN [m) B AR ™ A2 A2 [ 7K -1 22
FAR K, HEN AT B8 S AN R BRI RR ) AT2 & i B da )
WA 25 7 P 380 FEALRIAT A A itk — 20 T 9
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Bk 7 AR R B AR L BT (AR AR SAH
TEFR A, B I Pls A1 LuxS TR SN F= 2k
JIRNEEA | [i5) 784 2 JpE 24 %2 A1 DPD, DPD 28 3R 4k, K 7 fEs
R T S-DHMFE 2 R-DHMF, T £ KA J5 > 43 3 A ik
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W AI2) , S-THMF 3 — 25 5 0l g S B 2R B T S-
THMF-IR &5 RInG 4ESICER ¥ A2 ; 5 #3d ik SAH 7K
fii i (SAH hydrolase, SahH) — 25 347 # 4k, @i
SAH /Kl IX — A% A AL 7242, B AWl R
(Archaea) « a=4%& (a-proteobacteria ) ~ i £
(Actinobacteria) F1 5 40 % ( Cyanobacteria) " 3% i 17 {1
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Cloning and expression of luxS and pfs and in vitro
biosynthesis autoinducer 2 of avian pathogenic Escherichia

coli from Anhui Province
Xiangan Han', Hao Bai''?, Lei Liu ', Wenjing Chen', Chan Ding ',

. . ) . #
Qinghai Hu', Kezong Qi >, Shengqing Yu'
' Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences (CAAS) , Shanghai 200241, China
? College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China

Abstract: [Objective] The LuxS/AI2 quorum sensing (QS) system shared by Gram-positive and Gram-negative bacteria
involves the production of autoinducer2 (AI2). In this study, the method of biosynthesis of AI-2 was established using
recombinant LuxS and Pfs of avian pathogenic Escherichia coli (APEC) , which will be benefit for future study of the role
of AI2 in APEC. [Methods] We investigated AI2 production in APEC by wvibrio harveyi BB170 (BB170).
Furthermore, APEC LuxS and Pfs were expressed, purified and used to investigate the production of AI2 in vitro. LuxS
and Pfs were incubated with S-ribosylhomocysteine (SAH) , the reaction was detected for the production of luminescence
of BB170. [Results] APEC can produce AI2 by BB170 bioassay. Purified LuxS and Pfs enzymes incubated with SAH
and produced 300mol /L. AI-2 in the reaction products. [Conclusion] The results demonstrated that recombinant Pfs and
LuxS synthesize AI=2 in vitro from SAH. These findings will be of benefit to future studies of the role of AI2 in APEC.

Keywords: Avian Pathogenic Escherichia coli, quorum sensing, autoindure2, LuxS
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