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SO, [ R TO B B IR 9% 2 1AL luwS FEDR, K FE Dl 516 bp, J5 51 43 #7 45 R R W), 1% 08 [N 7238 2% %
e T AR ST X 2 BRIE 22 2 (8 4R LuxS 8 1A AG I 45 SR AR W 5 1% TR E 12 W g oP 35 3l A 7 5 X AN [R]
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(S—ribosylhamocysteinase, LuxS) & 5 & il Al 7Y
55 93 7 T A ol () BE AR S o Bassle 25 75 1999 4
UESE LuxS 274 Al 70 7 b il (1, fEVF 2 9 22 (K
P 0 B BT o 81 7 RS () LS 2™
LuxS & 5 SHIf H ¥ i % 1 (S-adenosylmethionine,
SAM) FFEAE 35, LL SAM 4 JiE 9, 2 /0 28 1 =20 g fie
SRR AT . SAM ) DNARNA A% [ )5t
FRY YRR B A, £ YR 2 % I 1) A P R B SR Loy
LB a iR [S-(57 -adenosyl) L-homocysteine, SAH ], J&
i R AR R P B S AR SR R D R
1% 1 il (S—adenasylhomocysteine nucleosidase, Pfs) [1] {
R RO e R SHZ e kBt A R (S-
ribosylhomocysteine, SRH) » LuxS fi#:4f, SRH 4= i i 2 i
IR 4,532 H2,3% /i (DPD) , & LA IR &
&b =0 O AR B SAHL #ECR B2l FA . DPD
K FAL G AR E 5 3 2 (AT2) , AT2 Hisiiit— 2K
59503 1 B0 RORK e AT 8 i L R R AR DPD e A iy
Ko R LuxS AR B U A 3F (Activated
methyl cycle, AMC) fJ[E G 445, 554k, LuxS & T & 5
BEURIRER LUA, 6 2 15 40 g A K A 3l 15 ™Y .
T QS ARG, AT LA 41 1R 75 ) N1 R IE
11y ELAE BTG A BT 2095 77 14 5] I SCAS A 4 7 ™ 2 fif 245
PEY o EARR, AR AT LuxS () QS RGEHEAT T
]z ST I LuxS [ Sh g A e 2 4 .

FUAT > A 5K luaS J DX R GK 95 19 0F 58 H A ad A
IR N, T sRNAs [ Ty B8 38 R 153 2 78 70 14 W,
VR IT luxS Jk DK 3 3% 0 19 Y 1% 15 8% s BB 8 )5 12
7K ¥ 78 53 48 0% 1% K DR (1 R OE ML o R
Fril i 5 LuxS & A ) J5 4% & ik, I ] Western 45 R
XJ IR 2% 5 AR AR TR AN [\) A2 AN ) LuxS 8 H B Rk K
SEREAT TR S 7E d K 9 s 3L B 40 A
AR S DR NHIE 5L 3 A B Bl
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1.1 R F E

TR WE BB B R R AR KSR
(TSB) 411 B % DA 41 42 Bk 7710 &%« 30 Bl 6 ik DNA
R 7 & 0 E B T AW R A A Tag B

dANTP.DNA Marker. T, % $; % Trans-T1.PET28a iy
H A5 4 304 B2 w5 B N DI BamH T R
Hind 114 A 3 [ NEB 24 ] ; PMDA8T # {4 b H K%
FAEY TR (TaKaRa) HIR A A 519 Bl T4
WIEEAR 7 45 i TMB i 3 b 50 R €= R
A AT HRP-DAB €8 385 £ 08 F R AR A= 6 B 5
A B2 A s HRP AR (8 1L E di 4 1gG & BCA B €
E TRV [ A T v B o A N7/ B O Sl /N
HisTrap ™ HP 3¢ 1 )2 BT A0 B GE Helthcare 2% 7l ;
PCR ¥ # (% (BioRad) ; 13k 1% (Bio-Rad) ; %I 1%
Z 4 (BioRad) ; A= 6 #7 IR (FE PR 17 7K 2B S5 50 A 4%
J ) s BEAR AL (Bio-tek ELx800 USA) .

ARSI R AF BB IB 28 Z B AR CD B (E. ¢
CD™) Jy Sk 75 Mk, 4 B BUOR R 9% 9 1 4R T TANX
PR (E. ¢ TANX) g BF A4 99 # bk, 70 i3 B ik IR 58 %
AR X2 Bk (B0 X2 M) Sy WY 4 B bk 5 R 28 18
T 89602 Kk (E. t 89602 ') Jy A U5 43 85 #k ; iR
LR QD 4k (E.0 QD™ ') g F iy, K
JW KT 1 2 15 W bk E. coli BL21 (DE3) 14 [ 4k 57 4 10
SRR .

1.2 E.tCD luxS 2R ERSHT

MG NCBL E A1 E. ¢ AN 43 3k I LuxS 5
R F R 5 X &3 7 — % PCR 514, LiE51 4 L1:
5-AATGTAGGCTGGAGCTGCTTC3", F i 5l 4 12:
5'-CCATATGAATATCCTCCTTAG3", H 1 }r Bt 516
bp, 3% LR TAED) R A W F S 23 AN R 43 B
TR 1) [ 5
1.3 LuxS ERMRIEMETE

W 8l ¥ L3: 5-GCGGATCCATGCCGTTAC
TGGATAGCTTCACTG3" (5] X' T BamH 1 i V) £
M) R Bl 4 14: 5-GCAAGCTTCTAGGGGTGC
AGACGGGCCAGTTGG3" (5| N T Hind I ff V] 47
s BLE. ¢ CD JEPRI A 8RR, PCR 719 H 1% v Bt
¥ 78 T 41 ok PET28a-uxS, W 5 % 5 1F # J5 %4 4k
E. coli BL21 (DE3) , % & IE i J5 R A7 % FH o LA 1:
100 1) Ll 451 42 Bl T8 6 1) LB 5 32 2, 37 CHR %5
BFRAE 0D, is5] 0.6 0.8, hil IPTG ¥ S X ik. &
%S & 18 K X HisTrap TMHP (GE Healthcare)
M EN A A EE, BCA & A E B A f il
ST B R

Fai i EALE AR T 2 RS s 6 AR R
P 224, O 0.5 mg/ H, BERG 2 S 1 IR, M
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FE 3 e ARUCGR SR 1 J8 5 /OISR ML » 43 85 103
TRAES . Dhalifb A & a AP, —Hih il &
) bR e BT » — Btk HRP FRid 1 L= 54 1gG»
ELISA 300052 24 » Western-blot 43 #7 S Bt I % ] 4
i R U
1.4 E.tCD fRREIAEKEH LuxS &8

¥ E.t CD % 1:100 2 F T TSB 41,220 r/min-
28 CH59%. MG 1.3.5.5.13.19. 25.28.31.36.
40.45 h HURE, PBS YE 3 W W E 0Dy, N 1, W
100 pLF W5 LA Buffer 55 578 A, hn #2915 -
20 min, i) £ #) R R PUALTE K —Hi, HRP Fx3d 1 1L
EPif IgG 2 P Western-blot AT G 32 BN 545 I o
1.5 A[EE.t 45 EWA LuxS &HEN

B4 85 [ 4 Bk E. 1 (E. t TANXLE. ¢t QD E. ¢
89602 .E. t X2) 4% 1:100 % fh T TSB th, 28 C.
220 r/min, ¥4 7% 25 h HUEE, PBS ¥t 3 WK il & 0D,
1, 100 L B 5 FIE A Buffer 25 53R 5, Il #4
AW 15 - 20 min, §] 25 1 FR R PTMLIE A — i, HRP
FRAd i =55 TgG o — 9T Western-blot 1 AT i
E1B7Y Rl

1.6 %1 LuxS MEMREZEEREKMTM

¥ E. 1 CD $ 1:100 85 F TSB 1, P340 i 3
LM 0.5% ,1.0% ,2.0% ¥ % Hit LuxS I
> T 28 °C.220 r/min ¥5 3%, &FKG 3 h HUFE I & B
K600 nm W EAE (ODy,) o

2 HiR

2.1 IuxS EFE B E R GRS

M54 L1/12 %f E. ¢ CD 4T PCR 414, 0l /5> 25
RO TR, ZEE R & A — AN 516 bp ¥ T ) 32 4E
(ORF), 4 5 171 /> & &, W 7 ¥ & 4
19.00 kDa,PI % 5.993. %} E. ¢ CD [ luxS 3P 5
NCBI % s ¥ 18 2% 52 7 46 181 S Y5 % DNA J7 31 igE AT
PR (R 1), 25 I EoR E. ¢ CD (1) luxS FEH 7
F 55 E. 1 080813 #K ¥ [R5 L4 99. 8% , b g 1 52 1 A
PR~ Y £ 57 A B ) [R) 5 P B B AE 95% LA I s KL TR
JEA st ah R 7R, E.t CD BE [ LuxS 5 NCBI | %
SKI E. ¢ 080813 B ¥ [A] Y 1 4 100% , 55 fi £ 5% 1 A
PRI~ oA £ 52 ZE A B ) [R) R VR 2 7E 94, 8% LU L.

% 1. E.t CD LuxS B M b5
Table 1. E. ¢ CD LuxS homology comparison

Description GenBank number

Gene homology /% Protein homology /%

Edwardsiella tarda 080813 CP006664
Edwardsiella tarda EIB210 FJ968732
Edwardsiella tarda FL6-60 CP002154
Edwardsiella tarda strain TX1 EU070919
Edwardsiella ictaluri 93146 CP001600
Edwardsiella ictaluri J901 1Q272177
Edwardsiella piscicida CO7-087 CP004141

99.8 100
95.2 96.5
95.2 96.5
95.2 96.5
95.3 95.9
95.0 94.8
95.0 96.5

2.2 LuxS EHMKRIEMETE

SDS-PAGE #% fix H ¥k 2 7~ , IPTG 5 5 )5, # 41
Jiki pET28aduxS 75 22 kDa [ 47 & L — 4 35 (05
TR 2% 5 IUN R IE W) RN R B RIEN
W14 HisTrap " HP 35 F1 2 47 kE 4l 4k, 75 51 v 2l i
) LuxS T E A (B 1-A) , il BCA VE#HT & (A&
BB R 1.5 pg/pl. ELISA KW 45 5 5w, 5 1l
% bt LuxS I3 1 o4&z 76 1:40000 LA | .
FH L 375 6 2 A 10 20 5 1 EAT Western-blot Al »
45 L 1E SDS-PAGE AH [F] 17 & (22 kDa) i BLRE 7 ) Y.
(K 1-B) »

2.3 FREEKEHE E ¢ CD B LuxS EARMKRIX
Rl

MRAE E. ¢ CD g A2 K il 2, 3 HOAS [ AR K o gk
1T Western-blot A, 45 B & 75, &K B LuxS & [ 4
IR (R J5 B 92 00 5 h) 30k 5 55 AR A0 A 2
AT s B AR BRI (3597 6 - 21 h) JF 4R 1Y
s w LS I 2 D B AR S (8 R 22 -
25 h) ik R OE B a5 K, Al R W2 WY A ek
FasE Jo 1 (1535 26 31 h) KR AETE, 104 4 11 B
;g B (K5 98 32 h J5) KA W 2] LuxS &
(K 2) .
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(B)

Bl EHEHLuxS @ REE
Figure 1. The purification and identification of LuxS protein. A: M, Marker; lane 1: 200 mmol/L imidazole purified expression product of LuxS;
lane 2: 400 mmol/L imidazole purified expression product of LuxS; lane 3: the recombination protein of LuxS; lane 4: 500 mmol/L imidazole

purified expression product of LuxS. B: M, Marker; lane 1: the recombination protein of LuxS; lane 2: negative control.
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& 2. Western #&1 E. t CD G E#HME LuxS EHRIEE
Figure 2. Western detection E. t CD LuxS protein expression of different training period. M: Marker; lanel : Culture of E. ¢ CD in 1 h; lane 2:
Culture of E. ¢t CD in 3.5 h; lane 3: Culture of E. ¢t CD in 5 h; lane 4: Culture of E. t CD in 13 h; lane 5: Culture of E. ¢t CD in 19 h; lane 6:
Culture of E. ¢t CD in 25 h; lane 7: Culture of E. t CD in 28 h; lane 8: Culture of E. ¢t CD in 31 h; lane 9: Culture of E. t CD in 36 h; lane 10:
Culture of E. ¢ CD in 40 h; lane 11: Culture of E. ¢t CD in 45 h; lane 12: recombination protein of LuxS. LuxS protein reached the highest level

after cultured 25 h.

2.4 TR E.t5E% LuxS EQH&N 2.5 i LuxS MBEMNBREZEERERKNTMN
X e 4 ¥k E.t (E.t TANXVE. t QDJE. ¢ T 3 A [ &k 1 (0.5% 1.0% 2. 0% 3t K

89602 .E. t X2) [f] LuxS & [k I 45 5 % 7, 3£ 1:40000) [¥) % 31 PET28a-uxS L35 %t E. ¢ CD [ 4=

F) LuxS & AWK, RIR LuxS £ E 4 19 kDa, E4] KM R R ILEHE ] 1% UL E (1% ,2%) (1%

Tk 22 kDa ([ 3) . Pt LuxS MG RE W 2 K E. ¢ CD K&, 4
Je IR (& 4) .

—a— negative control
20 - —=— containing 1% anti PET28a-LuxS serum

18 L —e— containing 1% normal serum
1.6
14
1.2 F
S 10t
Q
0.8 |
0.6
B3 %EHTH/RN LuxS EHERESELERE 04 r
o 02 F
NEERPHNEFEE
Fi 3. West blot test LuxS tein in E. ¢ f different Vv N s NN TR BN TN
igure estern blot test Luxd protein in rom ditferen S NP 95 q:\z‘ R %b' o
isolates. M: Marker;lane 1: E.t CD; lane 2: E. t 89602 ; lane t/h
3: E.t QD; lane 4: E. ¢t TANX; lane 5: E. ¢ X2; lane 6: the 4., %31 LuxS MiEF X E. ¢t CD £ K859

recombination protein of LuxS. Figure 4. Effect of rabbit anti LuxS serum on the growth of E. ¢t CD.
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TR ik B o ok A Je BLIR 28 B 1l AR R
4N AL2 15540 T, iiF 520 9% % 18 16 14 47 7F LuxS/AI-
2 B R N ARG AT T HEARFHE A
[7) Sk VB 28 9% AR B 4y BRI LuxS 28 141, 34 A )
B LuxS & [ R, i s LuxS/AI2 I % g KW R
GEAE IR OB B M P M A 7. St SEME E. o CD
() LuxcS FE R, B luxS FE D 5 H e O 4030 28 9 4 1
T 01 7 960 8 4 95 % LA b, e AR S . it 53t
% b 40 64 119 TR0 05 L X, S B LuxS 2% 114 A FE A 1
7 X 4, HisXaa-Glu-His ®" BL & 4% % 1 84 1 B 1% 1k
£ 5 [Lys/Arg] Xaa2-3—[Asp/Glu] Xaa23-Tyr™ .

LuxS & [0 AT-2 ()4 Al T 38 0 A0 AE T 7T
DLAAR & B AS 54 T AL, 0% T 25 v b 7 4% 4
BR B luxS FERRN Pfs 3R, JF O RIE T LuxS &
FA Pfs B [, i 4k SAH 7= 24 & 0 2k 1) AIR 4y
T AR B RE TS TIERK, 118
F L [ B 7R DPD AR k. E AR B LuxS 2 A
A2 Z W% 5 > ANTBFFC LuxS 19 3235 £ 4 il
b ML AN AT-2 K K S Sk ) 2 40F 52 5% 1 LuxS %
i5 . Neil Doherty 25 % B 4 %1 (0 7 25 BR A 19 AL2 /K
SPETE H Bk B WA, N TR IS 2 h S BEEE
WA 1 60% P o BREAETE TR B E. ¢ (1) AI2 th it
0 $E KA B e Y o SR OE SR Y 4
K i LuxS %3k 58529 B b AT2 B2
SR 3T R s g B 0 7 VR N A
LuxS & AR IE 8. RATE T 5 % Pt LuxS & A 10
RSB  F U T A7) 2R KB ) E. ¢ 1 LuxS B £
FIBAE UL, KB LuxS 8 A 75 IR 28 3 %0 B B it
N 6E B0 KU ST T 46 088 s 6 X 30 9 2 3k i ik #)
R BT S5 WM AR A7 76, 53R WIS K IR #) LuxS
HE. MEMAN AL f i 75 5 808 K 1 oh s
e v E N R 0 T B R RN o LuxS & A
LB B 0 R KSR A7 A S B R Ak AT fRK P

L2820 F I 4 B J5L IR AR 7T fig 2 i T 36 R ) SRH
KB Z, 98 LuxS JF K A8 & ¥ 4 1 1
WAL,

LuxS 2 (14 b i Ak | 57, 75 BLRE A £ b gl e
WA R RS S TR BER R L
DPD [ %2 3144 7 T A 1 0k WG 0 2 405 26 4 v s 435 -
S-FI3E3 RH] kG E (MHF) B A 7% 50 %ol g 2k
Yk eRE I D e "™ . MHF 764k 1 AT i D58 i
B2 HHE (Rul5-P) #6745 1 5k, 3% Fl i Rul-5-P iy MHF
) R AR Sy AT2 [P AR R4 T —Fh LuxS 1k
R, X B T R AR A AT PRI 4
B P . KT LuxS 5875 3 B0 S 46 B o
TR 1A 5 A SR R AN I B AT R 13 1 0
B R TR . JR A 7 R G A 1 B
FRHE P BT LuxS 2 (A HTA T A LuxS (1395 1, &
BUIMA BT LuxS 1% 695 S50 E. « 0T & HE K
TEIR I T (H R A K B R O R AR K
A, IR ALR 7L R B Bk
W A

AW F0IE 1S Western A K A 7] 4 K 6 3] LuxS
B R IR LuxS 25 [ B IR 22 9 446 1 2R K1
eI 7 U A T S B PR S K PR R R SR TR
S IB PR RN BF % R 15 0 B K
{0 T B S 38 7 AT 00 7E T WL 461 A A 4 v
EV N PALNC T ECE e Sl N N - =g 2
76 40 T I LA T T P LuxS 28 £ 76 90 J5L i 45 ML Ak
FUELAE b A T A T K FT B uaS i DR B 25 bk
{19 75 00 e BTG 1 R g 6 G » 00 A 489 K Ji F 1 K12
$E R 1R VK B A g T i 28 0 4% AT B LuxS 7E 7k
I S W35 0 Rk AR R e R A
AR ANBFFE LuxS & (76 b 4500 10 75 AL, A
A 3 408 5 4 A 1 TR e () 5037 B9 5 B V8 L A, T L
0 TF 2 B RAR 5 A 5 TR 2 AR A T

2 2% SR
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Abstract: [Objective] Purpose of this work was to explore the distribution of LuxS/AI2 quorum sensing system in
Edwardsiella, and analyze expression characteristics and biological function of the key gene [uxS accompanying the growth
of Edwardsiella. [Methods] The fulldength of AI2/LuxS of Edwardsiella tarda was cloned by PCR based on the
sequence on NCBI, then characteristics and conservative structure of this protein-coding gene were analyzed using web
database and bioinformatics tools. The anti-rabbits serum was prepared after this protein was purified through prokaryotic
expression. The expression level of luxS gene was analyzed during different growth stages using Western blot and further
the distribution of luxS gene in Edwardsiella tarda was studied by this technique. To explore whether the specific LuxS is
AI2 dependent we used the method of antibody neutralization to analyze the effect of the anti-rabbits serum on the growth
of Edwardsiella tarda. [Results] The luxS gene was obtained by PCR, its length was 516 bp, and the sequence was
highly conserved in Edwardsiella tarda. Results of Western blot analysis showed that LuxS expression level was the lowest
in the lag phase and began increasing when entered index phase. It reached the peak in the late index phase and decreased
in decline phase. Moreover, Antibody neutralization results showed that, it can elongate the growth plateau phase, but it
has no significant effect on bacterial growth. [Conclusion] The key gene of [uxS was highly conserved, and LuxS/AI-2
was widely distributed among Edwardsiella tarda. The expression level of luxS gene was different during every growth
period, expression of LuxS protein reached the highest level in the late index phase.
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