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Abstract

The Csr/Rsm-family small RNAs (sRNAs) have been established as major post-transcriptional reg-
ulators of gene expression in y-proteobacteria, implicated in a variety of biological process and
social behavior such as cell motility, biofilm formation, especially the biosynthesis pathway of sev-
eral antibiotics such as hydrogen cyanide and phenazines. However, whether they affect produc-
tion of the antibiotic pyrrolnitrin remains unclear. In this work, using the endophytic Serratia
plymuthica wild type G3 and its RsmB mutant as model strains, mutational analysis of pyrrolnitrin
production, antifungal activity and other phenotypes, combined with TLC bioassay of AHL produc-
tion demonstrated for the first time that in S. plymuthica G3, RsmB functions as a pleiotropic reg-
ulator to be involved in controlling the pyrrolnitrin biosynthesis at both transcriptional and
translational levels via affecting the globally transcriptional regulation system such as quorum
sensing at least. In addition, RsmB also upregulated antifungal activity accordingly, along with
protease and biofilm formation. This will help get some insight into the role of the Rsm system in
pyrrolnitrin biosynthesis.
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1. 5|

RMBAL TR, AEHIDIHTE RNA, WF 9/ RNA (SRNA)TE % 41 1 ik K 218 7 TH A% 2 6
PREBEIEH, Hifth 552 55 [1] [2]. 76522 [RBMEYN R o 20 w8 b 5 Z8 A 72 sSRNA. —Fhg T
M Hfq 1) SRNAs, @it RNA 70 T8 Hfg /- S HEEE R mRNA 1 57-3EH1 X (5°-UTR) 5 5 LE sSRNAS
MOBREERC NS, TR R AL mRNA SRR 4G, MimiA+E mRNA FIREsfaett. 53 =2
CsrB % sSRNAs, flifi15 RNA 454 [ CsrA/RsmA, LA sRNA 73X ¥ GGDEF/EAL 3 9 CsrD
SRR Csr/Rsm #5382 R R RS0, AL T4IRE M2 oGy, R Foth 42 R -7 bip [R] 4% 41
WA RS TSR stk LAY R 38 S5 S RN B S A A 3 ) F
1709, M2 G M. o CsrAIRsmA, T8 SR SD [P 5I45 6, FEHEIL R mRNA [1##
244 . 1 CsrB/CsrC sSRNAs K H: [AY5 4 RsmB/RsmC 45, 1,5 %24 CstA/RsmA HI45 & 17 5 A(N)GGA,
£}y CsrA/RsmA 126 BHIE & 1 IS DU R FEVE R - T 5 24> CsrAIRsmA £ 11 45 B B USSR 45 547
fife o LRI [3] [4].

A7 R F- B kb 7 B S. plymuthica, RIFAE Z R B, BAEJLT R B-1,3-H S M A
J B B fe, LA R LERS B 2= (pyrrolnitrin, PRN)FEAIAE KR IGIWE 8 1AA 55, 7E4EE @ T Rk HE
MRAEIRZ . HhpiAdR PRN BAT ISP E . PranmE bt duigt, 1 IR %R 7
(fludioxonil and fenpiclonil) () R SR AT AL S P7E A A 25 B A T i N AT 5. SEE RS, 30
Z AR A (R B FH P A P 2 PE I S] [6]. PRN HHEEIN T prnABCD Zfit, %IRRT 5 i AR sF, (X
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/DR Pseudomonas Burkholderia AT Serratia 257742 . FATRIHIC A w4 e 7 S. plymuthica P 2E T
Pk G3 1 prn #2907, JF HIE B PRN A4 BTE G3 W PRH 52 B P A% R4 o 1 % /K1 N- 20 2
1 22 % IR N i (N-acyl-homoserine lactones, AHLS)/\ 5 [ #E 428 & 45 (quorum sensing, QS) 1% & I
Sigma [X1-1- RpoS [7] [8] [9] [10], LA ¥E %) if4% 1 Hfq [11] X AR BAEHIE R 1 4% PRN [ R2% . At
ﬁfﬁ‘?ﬁﬂ CUHHIRAT G3 Bk RsmB Z848 14 ArsmB [15: 4l [-[12], i8I 2H & 578 04 Al LC-MS i Bk

BEONTEE, HUGERZNE sSRNA RsmB liEd 5 QS HAE, ilfE MBI /KT 354 RiEE G3
Iﬂi PRN A YA BRI . it — 0 il AL B\ Rsm R Gek K AE B B IR0 fika e 32
Bt 7B .

2. RlE A&
2.1 HEEHREEEKENE

A Bk S. plymuthica G3 (RIf) B A= AL 4y B F/NERI N AR B, B A ARFIAEFhutk . 7425 G3 A
BT SIRE 70 C A B 52 B RsmB 28784k ArsmB(GmT), A& AHLs 15 5 B3R 15 B Ak 4 (kT 16
Chromobacterium violaceum CV026 (KmF) [8] [12]%54: KT LB B¢ LBA 15773, BT 28°CIHIRIGI%. Hik
FRHMAREM T FAET (Rif) 30 pg/ml; RABE FE(Km) 50 pg/ml;  FRKEE 2 (Gm) 25 pg/ml.

2.2. WFE

2.2.1. HTER PRN RIS EMMEE ST

PREUET A2 R G3 A RsmB AR 44 ArsmB (¥ 5 B ¥ B FAs i A A T B R & R LB, Id 3% 7% 16 he
ODeoo Y2 0.1, 43 B &5 B B IRAT T3 2% H i) PDA “FAR L, SN #EFEBEDUANE A, 28°CHEF7 5 Ko
B OTR ORI 2 EIF FIEENM, TREAKTRG, HPEER. B2 T8RE, SHEMHT 20 ub
FIlE, BT —20°CUKAd i 25 SRR H

TLC AR 37°Cit B, AR LA 2 pl MIARHERE (2 mo/mL) xd IR, FEEUFE 2% 10 uL bFE, JE
FARIECH: IR Ol = 2:1, #3847 TLC J2HT. 56 BUE 8 H 2%%F — F G B8 H s 55 0 (0 W %%, fF TLC
WS, AR, B, PLEREF S Liu et al., 2018 [)777%[10], KA LC-MS 5 BEFH 7 2 B it
PRN f¥1/=5t, HE—B300F TLC M2 ZENTi4s

2.22. MEBREYSFREI N

7E PDA ~FHH B N EAE N 6 mm R S 7 B (Cryphonectria parasitica) B 22 1F, fEER A 710> 2 cm
b F O R R 2 pl 28 CIt IO 7R 1 AL B G3 BArsmB APk, 25 CIEIRHSIF 4 K, WA
IR/ B4R 5 RsmB JE AR bk 1) & 1 Bl A A AN 7775 2 DL Liu et al.2016 177791 FAN S8 4k
HEERD=AEL,

2.2.3. BERNIES S TR TLC 54

ZRABETE[13], FEH O OB RIZH R QS 155401 AHLs. SRS HL 5 pl $2HGHK
MFET RP18. F254S S AH TLC “FAR (£ [E Merck), EIFFINHEE K (60:40, VIV). 24 h 70 BIF)E,
WCH B T3l e e . R RIRZR RS, T TLC ~FARFHVRA C. violaceum CV026 Al & I ) 42t
JI6(0.6% agar)f . IIREEEG, B THMAMART, T 30°CHEEMTEHIFRER, W RIHmE. o
5 LA B AHLS BRIUERE S N-T k5 i 2 22 A TiE BHL (N-butanoyl-homoserinelactone). N- CUBEHE i 22
NS HHL (N-hexanoyl-homoserinelactone) fll N-3-O- Tt & 42 & B2 A lis OHHL (N-3-oxo-hexanoyl-
homoserine lactone)fEX} [ 7],
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2.3. HIRAbIE
WAV B 3 AR, MR R SPSS BT G4
3. ERE5 9

3.1. RsmB sRNA TR ZFMW4EZE PRN A mKE

156 TLC Kl 5» B PRN $2EU4), 45 51 B ArsmB RAZRIE T TLC J77% LT ASE] PRN FAE %
T AR B G3 AR IA 5 5 R (B A5, S ARUERE S — B A 7 IR 45 A itk , 3F— 25 K FH LC-MS/MS
Ik BN T EIRIEERE . B 1 EH, 554 G3 (2.28 x 10%)4HEL, RsmB 745 53 PRN & ik
S 2 R e, ArsmB FEAR R BT A B PRN P2 &1 0.034 % (7.70 x 10%), LA 5256 8045 36 9, RsmB sSRNA
IEVETE PRN MAEYI G . BFPAE T G3 P~ AR Bt R PRN I 40 i i s e Itk DL 1<) 2.

G3 HA T RsmB ZA5 {4
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Figure 1. HPLC analysis of PRN produced by strain G3 and the RsmB mutant
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Figure 2. MS spectra of PRN produced by S. plymuthica G3
2. ¥14E F PRN B L EENE
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3.2. RsmB sRNA IEiZE G3 Bkt BEmRHRREERENEREY

W EFTR, RsmB RAFSE G3 Wtk & M E R PRN MUAE 702 NI, IR TT v] BE AR B 5 i Hof
BTETE . A TARIZAR UL, I8 I SRR IRE 220 BRI T B AR TR G R FL AR HRArsmB X AR FESENN T C.
parasitica FIFSEHTIG . SLI0LE FRA(K 3), 54 G3 ALk, RsmB FEARfK K101 14 Bl A 2 ek /), JL°F-
HRAN, R KE G3 BRI R AT S PRN & 7K FIEARDG. th4 RsmB 43 5] g i
F B 1 (P 3 A ) R AP i (Pl 4) 9/, i B RsmB S 1 4 Jey 4% 1t 1E 4% S. plymuthica G3
PRI F At A= By A DGR AL

Figure 3. RsmB upregulated antifungal activity and protease (right) in S. plymuthica G3
3. RsmB BT EEEMFEOEEL(A)

Figure 4. Mutation in RsmB was impaired in biofilm formation
4. RsmB S/ Mu 4 4IRR HO . A%

3.3. RsmB sRNA S M#f{E N5 S AHLs BIFRR

AR L JB Pseudomonas MISSTERRHT, Rsm R4 C&HE M AHL 15 S AR R[3]. AWF7H
22 EHT TLC @b, FFA &6 L aMF#E CVv026 /i, s 5 fr, SE4EE G3 MLk, T84k
ArsmB 724 AHL (5570 FHIAKCEFIE TR PIIKBISLE) LC-MS/MS 3 HTiESE T RsmB R48 334 S. ply-
muthica 3% JLF AHL 15 5 (OHHL. BHL F1 HHL £5) 7= A4 2554 B 4 T B (B K Som) .«

S1 s2 1 2
@ ¢

S1: BHL/HHL ¥5Ff; S2: OHHL #rkf; 1. FFAERH G3 FEdh: 2: FAF{KArsmB # 5

Figure 5. TLC bioassay of AHL production overlaid with C\V026
5. TLC FiR#&M AHL 55 5F
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4. ¥Wig

H ARG /N RNA FEAN R4 B FhJE h C2 4 2 50, Wl 2 5 5 5% 5 KT b4 Ry 1 42 2 B = 1A
(215 . Hodr p- AR FEATF B ) Csr/Rsm R4t sSRNAs B 417E A [FIJE 24K RNA 4548 (4 CsrA/RsmA ()4
P, @RI IB ) CsrA/RsmA, AT R X PR mRNA #1040, 6 54 5% 5 5 R RaA 1) 1
PR REE[L] [2]. BEEHF RNA W FHA MR LR, S AHEERI2D 115 Salmonella ty-
phimurium il CLIP-seq £ KIZHM 7, #4875 T Cst/Rsm RGikx 1 1E )y B 20 e ¢ K-l 4%
-, AT DU I S R S R (R R T2 S 5 R T AN T R DR (A Sk [14] . TEREYIAH DA R, Bt
AR TR NASENYE w50, UAESHFEMWNEERSEETERMER. EHEERRE, T
B AU RIPTA F PRN 55 H ST DIME NG5 2 TS L RIRIA . REmagh s A4 BRI T N [10]. REEie
A G R 5 A R O A AR Gas/Rsm 5 S SR REHIZ T, AR, i, K%~
A PULVE R AR AT RIS FH BT AE AR R 2 PRN 2 552 Rsm &R 48 TR AR AR AN FRATT (0 7 SAAHF
FOE W, AHL /-3 QS 4 Rz Rgt b E R PRN P2 A BT FHI[7]. 1 H., WIFMNE AHL,
/H 4 luxABCD R 45 £ K20 B QS 541 prnABCD #1154 3% [10]. AHE 50l IS 5878 70 B RsmB
R, DLRCEMERIE R HTH PRNL QS 15540 1 AHL HI-& KF, TESE T 7E Serratia J& RsmB /s RNA 7]
DLIE IS s AR B R G AHL (5 570 FIAR 8, dE M (B3 AB 2 K B2 SksdniEsilbi A & PRN
EYD G R, ARSI N AT G3 MIPTEL B . 25 BTk, 40 Csr/Rsm F 4t SRNAs Al /) il A § 5%
FEE 7 Je /KT P23 DR ) R & HAR ST IOV R, B 7R T 1% RGeS R 4% 1 A T 4 B8 06 R 4 R
. ETTUEE ST I A R AR B BRI AR R AR T SR AR SR

S|
VB35 IO 2 [ 3% T K22 M. Ca’mara 3% A1 N. Halliday X LC-MS2 A AE 54 M4 A1 11 5 5
HE&WH

X 3 SRR 5410 H (NSFC No. 31240046); i AT ML (R ) BHIFF £ 151(201503110-12) »
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