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QS 557 F, 15570 F ML/ B a5 e 4425 i 1
AR, ik AR RDIR S RS . (2) B
PRI 1 (QS phase): 4 Mi41 QS 554> T EE A
FNHE— M, AT LA A YRR L S AR, S
AR RIA A B A B, AT ARG A=)
2FIRE. (3) BRI J5 1] (Post-QS phase): HE{A
TR AR R, ABEREHFLEIR A
MAEW G S LS, A SR PR
H R R FERRARAS , MR IR AR B L AT AR IR A B
AT —FMRAERBAR A, A REA R A A7 A L
IR0 A Wy A AR A R, S AR A B
RS FHLRI AR R G5, Huiwb ]
AIBIL ] =20 S (1) U e RO I B
FIRFE PR IG , FEMRHARNE S5 () WUk
Wit ok B AT AR 5 6 U R R Rk, b
FERIE RS 5 A A

T TR 2 PR B TR R (Xanthomonas) YR TE
GFR, AEGBIFRZmEHA ARG,
PEait, BRMREA 26 DR 50 2R,
KB4y 1 B AR R AN, AT LR G 400 ZFh

FRMZETAEY, AR /N WE .
AR, R B KE. AR AR
PR AR W i 3 B B i T T i S B0 A
(Xanthomonas campestris pv. campestris , T8 % Xcc)
JE T FACBAE W B 6 BUW B, Xanthomonas
oryzae pv. oryzae (Xoo)J& KRG [ A i BU
P PR o R B 5 R ) A =
BRI, Xee Ml Xoo AR QS 15 540 T EE 4L
DSF. BDSF. CDSF #il IDSF &— 2 th i A 1 1l
NEWiBR, SiFKk A DSE-Z RN A5 5 517
(B 1), &1l 20 Z4E 1R AMFE, Xee F1 Xoo H
DSF-ZKE(G 550 F MG FiEE A& R S IRPEL
il AR 4 B AR 0 D RE A A5 DA e R0

HAE 1997 4F, Barber U WLEZH] Xce
FETERFHIRIBN(F 5 RIS . SR E ] 2014 4
LU , RpfB-R i A HEAIER N 55 S HLIAE Xee
1 Xoo HA 4545 LRI B o A SCERIR T 8 I
U NE IR R e -2 s w1 i I
BURIFIAE P24 3 S, FR IR T AR A R IR 2 i 6
SRR AR

WCOOH cis-11-methy-dodecenoic acid (DSF)

~— “COOH cis-2-dodecenoic acid (BDSF)
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M\F\COOH cis-9-methyl-2-decenoic acid

ST SCO0H  cis-2-undecenoic acid
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Figure 1.

(3]

The DSF-family quorum sensing signals identified from Xanthomonas cultures ™.
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52T DSFAR 540 FURBEAE Xeo Az 4 7 1 2 06 4500
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KACC10331 g #EH, He %P1LH BDSF /K
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AEYKSZ DSF WYY G, W RpfB A2 55 DSF
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T2 /B M T rpfF (9335, Almeida %
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rpfB 7RI 2 iR 1T R 3 , & 9 RpfB 521 DSF
KN WiBR A 434, =M RpfB AIGEZ Y5 DSF 75
SrF Tl Bi A5 RpfB 2 AT S
PEAN A A AL AE AL 23 A, I rpfB AT LR
M B-EALBE P RINE BT A 14 4% 1 (Fatty
acyl Coenzyme A Ligase, FCL)J&[A fadD; Ff H.
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Xee W rpfB 2R S AR RN REAE LU 17 FR AR Ay o —
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HNBEIE PEARG I S2 56 4, RpfB 4k DSF 1 BDSF
{555 FJE i DSF-CoA 1 BDSF-CoA [H{fPER
55, L, fEHEHEM RpfB @14 3541 DSF & hi i
RpfF A6 B8 B 16 P T 7E XCC Bom L o & # &
AR,

N T WS RpfB HIMIE L, Zhou 45!
N TR TR S — BT (LC-MS) B
A DSF. F KM )%, Zhou HPELE T
Bi “5"T M RpfB ARSMNEGIS 86, TFSEAE RS
261 F 4iifk 19 RpfB XF DSF 1 BDSF FiE AR SS
{HREFR Xee 3% Xoo HIH rpfB RENS B #H4 i DSF
F1 BDSF WA B, 78 Xee it RIE rpfB 5(
fadD W) & 2 REARIX PRI 590 F 1 AW 6 8L
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BDSF, 17wl B ik DU JC R it R 1200 i o A0 i
il 76 P 00 T SRR IR L B B A RpfB [& i
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H FCL 1M & DSF 55 B ab i . A1
IR RWEY : Xee 125511 B-A Ak 3L
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03T RIS AN ) M 1 D R e TR — AR RO
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KL | MEEDZ, 2021, 61(1)

71

YEFF DSF fil BDSF T2 H B 7, il a4 |
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Rk

Zhou ZEHI Wang 4RO F AL E 94O
PCR 1 Western Blot /57243540 T Xce Fil Xoo
AR B RFKT, RIHLRIELE
AR B UIAR G  FEXRTEUE K (RS 12 h),
rpfB mRNA KA 20804 K5 3R R
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ME 36 W REER %K, ZJ5 rpfB mRNA
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FEXP ARG R RON I, BRI KR,
BEAACFR B RKME, FEEER. rp/B X FE
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SRR
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ZIAIET, rpfB MRIE AR TRAERUKSE; Y AME
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B2 R SRR B Y LK & B rpfC %
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FIKER B 5385, A6 Aclp ZRASKRIAN rpfB 03
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a5 Rk —UESE Clp REWS HAZASBAE rp/B B
e sl FIX3k, 25607 50 AATGC-Ng-GCATC J
¥ (Xcc: AATGC-tgetge-GCATC, Xoo: AATGC-
tgatct-GCATC)!1320

4 HBERERRFIAMITEY I
MNFeR AR M A R SR K B

LA AL R, Zhou 25BNk Wy I %
AL TR A AT R A D A e g A R R AR IR
RIS 3 AN, B T IR AR (1) B
AN T4 (Pre-QS phase) : # 5Jfd  Fof 1A 58 1 1
Jfi4h DSF ¥ BE ¥R T8 (19 [ {4, DSF 15543+
AR LU HoZ 1k RpfC, RpfC i i H: REC 45#4
1% 5 DSF £ B RpfF 455 T8 i A5 14, BiLIE DSF
G RHTRSEA RpfF, K¢ DSF #9445 B BR il 76
K5 A S K R A5 c-di-GMP 5
ek HF Clp 454 WWEGIR— 453 rpfB
SRS ST I3, W rpfB #5585 B— 5, 4
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(2) BEAIENW(QS phase): AN 14N DSF
W FE 35 3 B {E , DSF 434 RpfC 32 14840 ; RpfC
Je AR BEER AL, P A B R 1k 45 ) ML W R Ak
RpfG, WG HLBEIR —BREGTE 1, BEfF c-di-GMP
5 GMP; #H c-di-GMP 454 1) Clp BB 45518
BUW R engXCA W) 37X 48, 3 shBURH
TFih ik A c-di-GMP 45419 Clp M rpfB &
TR TR, rpfB ¥R LIRS, (3) HEA
J& N J5 ] (Post-QS  phase): 5 LI 14 A 1 25 [A] 47
K734 DSF BHAS LR #iB:, DSF {5 S [Rlat
B RpfB-1ifi R A2 A% , HfL4h DSF %5 BE U T [
FFEELIT, 538 RpfC £k, 5 RpfF H#r
Ghidys EWEMRILI RpfG k2 c-di-GMP #ifR —Fig
B, ML c-di-GMP BAAKE ; 454 T engXCA
RIS Clp Wb, #4) Clp/c-di-GMP &4
WG T rpfB MR+ X, 3 rp/B
engXCA (IR IKF-HR B Z FEAR (A 2).

5 DSFBERMETREWENF

Xce Je—R GRS dOR TR IRE, A
T FAERI W 5 T AR N A PR 0 A3 8] A
o FATRIT AT FE LS RFEH . BDSF /& Xce 12
LR S 3 B v 7 A ) T SRR A
4y, 1EMR4 BDSF 5 DSF 4 T-F Bl H AL A 2%
R EFiA IR, AR, Xee HF
BRI B0 5 Y Xeo BEIARSE B A 2 A s BI(ERT
A o AR N AL A A R S ) B D R A 2
Wi IS RERE MR A AR BUCE 55, 97K Xee
A Apas i), fEE Xee FE4EE RN IIR YL s
W % 5 By Xce HLHUE W) 3% S5 g FHEE FEAE ) 7K
Oy Y Xee SR T RS HYE IR AILE
Keaslh], 52 iR AR BDIR A, f51E A Al
Mo WE R A, ASEEEIRES . DSF AR5

Figure 2.
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Proposed Model for Xcc entering into and exiting from quorum sensing phase
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B X P A 2 T REAT B R G LB A5 B S
R BR Xce /B R “XC 1718004 H Y rpfB Ji , Xce
AREIR AN RS, FEML AR I . TE K
TR 2 22 il 06 v LA SR AN 2 T e a3, %
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Xoo GIAE/K A R 4L AWM, Bk
“PXO99AH rpfB WY IhEES Fik Xee
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FIEL & Ao Tl R L 9 22 AR P 5 B, D55 X K R i
IRBB3 il IR24 WU PE, (HMISNE 1 EG 2 2
2 0 0 M 5 AR R B RR O B W 22 ) Y 7
“PXO99A” A RYH B ER rpfB AN 52 1A T 18 2% Y 2E
Y& i, 1E rpfB M rpfC W 5K iR rpfB
0 P B R e P g L T A i
RpfB A (14 A4 A5 5 S B -5 s it 7T 1)
B Tk PP IE N P2 VIAH DG, DSF 55 R 5% 1Y)
A= W2 D ReAR AT e D T

6 DSFETamGMMERFAET
% R

rpfB. rpfF . rpfC. rpfG FEPFEM clp 7FAET
Ji A 2L 19 8 PR B & (Xanthomonas) B o [7]
IR B R A AE TR IR AR IR (Xylella fastidiosa) |
F IR (Stenotrophomonas maltophilia) . VAT TE
(Lysobacter dokdonensis) DS-58 . (OB 8 BRI
(Pseudoxanthomonas spadix) BDA-59 H, {jiHiX
S| e LI TR R A T T A L R T I R AL A
FIR AR BRLRAS o B, Li % PY7E P F A A
B YEE T 2 A RpfB [AIRE R, 2 5IRNIRA

i, =Y HSAF A . 1ok, ¥
F H IL/INFF TR (Methylobacillus flagellatus)F1i &
Wi AT B (Thiobacillus denitrificans)', 2 15 4 4%
1B 5 it 7 (Pseudomonas  aeruginosa) F 1A v 2 /R
54 (Burkholderia cenocepacia)" Pt £ 1E RpfB
PR (P, ftal I, RpfB AR A BE AR 2N 15
GBI RAFAE T 2R A, BA—Em
PRAy Pt

T REREZE

0 5 Dt e R T A A o R P B 7 AR A
FIFH DSF-Z AN 5 520 B FEA R L
THYEEOR R Rk, BRI AN, RIGA BT
TSR Mz ], ERRIRN S, SCRBGE S )i
S HA B A EHRE R RpfB Rik, K
fift DSF {555, iR HBEIARIER LIRS , WK TR RS
3 3 3 ] P 0 TR R A AL, B
RS TEAE RN DR RGPy, &R E .

ERT, AE 90 D v B AT G ] i A B A4Sy
ARZS B4 F-HUTAE X A B A, H 2 2 B T 4
fAl3B HY DSF- AR 1) HE A B AR S 58 A NI
ho BARC I 1 IRMEAHEE A %40 RpfB 2
BN A5 5 B AR T 75 10 SC B, (R — R 5
Pz A g ATk — 20 [l 2

(1) RpfB MAEALIEPE . AL AL R AN 4544 LAl
7 SR ABEFT o RpfB 25 FATEAR N FA S S 25 1
TX] DSF HEARIR N AF 553+ 2R 0 A (6] i 15 1
FARAS Ji R 2 A 42

(2) RpfB [#f# DSF 038 1 i A 58 4= B .
DSF-ZK GRS N A5 5 8 T a5 ig lif2 , RpfB
SRR B-4E bk 2 H %) FadD {HPEAHMLL, DSF
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Molecular mechanisms and biological significance of the
naturally occurring turnover of DSF-family quorum sensing
signal in the phytopathogen Xanthomonas

Kai Song#, Xiaochun Guo”, Bo Chen, Ya-Wen He'

State Key Laboratory of Microbial Metabolism, Joint International Research Laboratory of Metabolic & Developmental Sciences,
School of Life Sciences & Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Xanthomonas represents a range of bacterial species that cause diseases in a variety of crops. They
produce and use DSF (Diffusible signaling factor)-family quorum sensing (QS) signal to sense cell population to
regulate the expression of virulence genes. At post-logic growth phase, the levels of DSF-family signal decreased
rapidly, indicating a naturally occurring signal turnover phenomenon in Xanthomonas. The expression levels of
rpfB that encodes a putative fatty acyl CoA ligase, significantly increased at logarithmic growth phase. Deletion of
rpfB significantly increased the production of DSF-family signal. Therefore, RpfB is involved in the degradation of
DSF-family signals, including Xcc to exit from the quorum sensing phase at post-QS phase. DSF-family signal
negatively regulates rpfB expression via rpfC/rpfG two-component signaling system, cyclic di-GMP and the global
regulator Clp. The RpfB-dependent naturally DSF turnover system is present in a range of bacterial species,
representing a conserved mechanism for QS signal turnover. However, the RpfB-regulated biological roles differ
from species to species.
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(KXo 4h: FKREET)

Supported by the Research Grants of the National Key R&D Program of China (2018YFA0901901) and by the National Natural
Science Foundation of China (31972231, 31772121)

*These authors contributed equally to this work.

"Corresponding author. Tel/Fax: +86-21-34205709; E-mail: yawenhe@sjtu.edu.cn

Received: 17 September 2020; Revised: 2 November 2020; Published online: 18 November 2020

actamicro@im.ac.cn



