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Effect of suhB gene on biocontrol ability of Pseudomonas
chlororaphis HT66
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Abstract: [Background] Pseudomonas chlororaphis HT66 is a plant growth-promoting rhizobacterium
(PGPR) with biocontrol safety and high yield of phenazine-1-carboxamide (PCN). It has broad application
prospects in biological control, ecological agriculture and sustainable agriculture. SuhB, a small
non-coding RNA, involved in the metabolic regulation of multiple processes in cells. [Objective] This
study explored the effect of suhB gene on the biocontrol ability of in P. chlororaphis HT66. [Methods] We
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constructed the suhB deletion mutant HT66AsuhB by homologous recombination method and the suhB
complemented mutant HT66AsuhB-pBBR-suhB by plasmid. They were used to explore the effect of suhB
gene on strain growth, biofilm formation, swarming motility and PCN synthesis. [Results] The mutant
HT66AsuhB grew slowly, the plateau period delayed by 12 h and its biomass decreased to 61.6% of the
wild type. The maximum yield of mutant strain in KMB medium can reach 109.5 mg/g (per DCW), which
was 2.1 times that of wild type. The biofilm formation increased significantly, which was 1.8 times that of
the wild type. However, the swarming motility of HT66AsuhB was defective. On the swarm plate, the
movement radius of the wild strain was 21 mm, while the movement radius of the mutant strain was
9.7 mm. The suhB gene complemented mutant is similar to wild type in the above aspects. Compared with
the wild type, there is no difference on the expression of phzl at the overall level in mutant HT66AsuhB.
On the contrary, the expression of phzR increased significantly, which is 3.1 times that of the wild type. In
addition, the expression of phzAp at the transcriptional level is 1.8 times that of the wild type.
[Conclusion] The regulation of suhB gene in P. chlororaphis HT66 participates in the growth, biofilm
formation, swarming motility and PCN synthesis. This research provides a theoretical basis for the
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metabolic transformation and biocontrol applications of P. chlororaphis HT66.

Keywords: Pseudomonas chlororaphis HT66, phenazine-1-carboxamide, suhB

1 W) M2 Br 42 2 & (Plant Growth-Promoting
Rhizobacterium, PGPR)J&J§7EMY A K & & ol 72
TR TR PR B 2R A e ™ s
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PRI, 7640 M Z A B i A R 4 v ke #E SR AR
. 7ERFFH (Escherichia coli)# SuhB 5 Nus
TLEBWIE A AL rRNA BRI 7eis
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Table 1 Main strains and plasmids used and developed in this study
PRIAR ISR FHE P 3/
Strains and plasmids  Relevant characteristics Sources
P. chlororaphis
HT66 Wild type, Amp', Sp' Lab stock
HT66AsuhB In-frame deletion of suhB This study
E. coli
DH5a SUpE44 AlacU169 (@80 lacZAM15) hsdR17 recAl endAl gyrA96 thi-1 relAl Lab stock
S17-1(\ pir) E. coli res- pro mod" integrated copy of RP4, mob™, used for incorporating constructs into Lab stock
P. chlororaphis
Plasmids
pK18mobsacB Broad-host-range gene replacement vector, Kan' Lab stock
pK18-suhB pK18mobsacB containing suhB upstream and downstream; SacB, Km' This study
pBBR1MCS-2 Lac expression vector, Kan' Lab stock
pME6015 pVS1-p15A shuttle vector for constructing the translational lacZ fusions, Tc' Lab stock
pME6522 pVS1-p15A shuttle vector for constructing the transcriptional lacZ fusions, Tc' Lab stock
pBBR-phzR-lacZ pBBR1MCS containing a 460 bp fragment covering —413 bp to +48 bp relative to the phzR TSS This study
and lacZ gene from pME6015, Kan'
pBBR-phzl-lacZ pBBR1MCS containing a 386 bp fragment covering —160 bp to +227 bp relative to the phzl TSS  This study
and lacZ gene from pME6015, Kan'
pBBR-phzAp-lacZz  pBBR1MCS containing a 324 bp fragment upstream of the phzA TSS and lacZ gene from This study

pME6522, Kan'

L i

e Amp': JRH

BEARPUME; Sp': AWM RYIME; Kan': RIRERUME; T PUFRRUME

Note: Amp": Ampicillin resistance; Sp": Spectinomycin resistance; Kan'": Kanamycin resistance; Tc": Tetracycline resistance

R2 FHRASIMER

Table 2 Main primers designed and used in this study

GIL B4 il JiEpcs

Primers name  Sequences (5'—3') Applications

suhB-F1 TGACATGATTACGAATTCGGGCGCTGGTACCAAACACC suhB deletion

suhB-R1 TGCATGGATAGGTCACCTAAGGTTG

suhB-F2 AGGTGACCTATCCATGCAGCTAAGCGCCAGCGACAAAA suhB deletion

suhB-R2 GTCGACTCTAGAGGATCCGTGGTTACGCGGGTAACAAGGT

suhB-pBBR-F  GGTATCGATAAGCTTGGGAGGCGCTCTCGGACAC suhB complementation
suhB-pBBR-R  AGAACTAGTGGATCCGCGTTTGAGCGTCAATCATGAAA

phzl'-F CAAAAGCTTCGAATTCCTGTGTAGCCACCAAGTACCTCAAC B-galactosidase activity determination
phzl'-R CGAAGCTTGGCTGCAGGTGCTCTTCCATGTGCATCGCTGGG

phzR'-F CAAAAGCTTCGAATTCAGGCATGGCGGCATCCTCCTTAGTTG B-galactosidase activity determination
phzR'-R CGAAGCTTGGCTGCAGCTGCTGCCCTAACTCCATTTTGAGC

phzAp-F CAAAAGCTTCGAATTCCTCCATTTTGAGCACCACTAAAGTTG B-galactosidase activity determination
phzAp-R GCTCACAATTCTGCAGGGTGTTGTTTATACACCTGCATTTCTTG

lacZ-F AACAGTTTTTATGCATGAGAATGGCAAAAGCTTCGAATTC B-galactosidase activity determination
lacZ-R TGGCGGCCGCTCTAGAGGGAAACGTCTTGCTCGAGATCAA

1.1.2 FELFIFNEE
Prime STAR Max DNA &% EZ &1 . Infusion
[A) P B 4H W . B P AZ BR N DD S EasyPure

& L R, REEAY (P ED)ARA A
EasyTag Mix DNA &1, Trans2K Plus 1l DNA
Marker, JbateXNEEYEARARAF; IPTG,

Genomic DNA PRERALIAFI &, FAEY TROGE)  X-gal, £ 1AW TRE(EE)BRBARAE; &%
HIRAA S BB #RBGAF & . DNA F Bratifkil] HER., FIB&EZR, LSRR A BRA
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Al H. ZROER. R, BERRERSE il (PBS)
LR, EAERARTABRA R BERER .
A IR, FEER R R B (h A R A ]

PCR 1%, Eppendorf 2A]; ws8iRAH €3 o3 Hr
1. 21 C18 tifiAt: (4.6 mmx150 mm, 5pum), %
TR (h EARR A
1.1.3 EFEMEFEY

LB H53Rdk(g/L): BREEMAMR 10.0, BEEHZEM)
5.0, NaCl 10.0, pH 7.5, LB BEMEI AL 3555
AHERE 150.0 g/l

KMB 155 (g/L): BRETTFR 20.0, KHPO,4
0.5, MgS0,0.7, il 15 mL/L,

PUER: Rl R (Kan)iKEZ N 50 mg/L,
THER(AMP)HE R 100 mg/L, DU (Te)Hk &
15 mo/L (SRET BB B 5 IR o DU RR R Ry
30 mg/L),

WK WA R A 4T 100 mL =
b, FHSE 60 mL B3R dL . KGFFE . 4
FHRBAE A 9T 37 °C. 28 °C $53%, N
200 r/min,

P. chiororaphis HT66 genome

1.2 SKWAZE
121 EREBRRRTHRAGE

TR ) 0 L ) 7 1 T DR ke 2
TAEILA 1. HR4E HT66 Ik K 2 Bd 1% (http:/Avww.
pseudomonas.com/) BLAST H. X} suhB 3£ 741, R
i suhB JFERE MY . FWEFHI, Bt ERRE 1Y
suhB-F1. suhB-R1. suhB-F2 }% suhB-R2. Lk HT66
SR A PCR 4715 3545 suhB JE KA | i
[ Y5 7 81 . PCRJ b M4 £ (50 pL): 2xPrime
STAR Max DNA Polymerase 25 uL, . FiE5|4
(10 pmol/L)4% 1.5 pL, HT66 k[ £ (100 ng)
0.5 pL, ddH,O 21.5 uL., PCR Jzhj&f4: 98 °C
2min; 98°C20s, 60.7°C30s, 72°C30s, 301
PE¥R; 72°C 7 min, ¥3A509 . T ilEEEE PCR
FEBaifk, I In-fusion [ 5 5 40 B A B4 5
EcoR I/BamH | V)5 Y pK18mobsacB #i4A |, #%
{k E. coli DH5a #fiffl. H iR BaFIERA )G, $RE
A TR pK18-suhB, #:4k E. coli S17-1(Apir)4
Jiil, FCAREIRIZH DNA FIFREC, BORHREL . BRI
Wi Ak S 3R S U B A A

V74
77
A (500 bp) B (500 bp)
pK18mobsacB
Vi A(500 bp) B (500 bp) A
EcoR 1 BamH 1
P. chlororaphis HT66 genome %I/ \l\
y/4
4

P. chiororaphis HT66 genome

Va4
V4

1 HT66AsuhB REHRIME EiL
Figure 1 Construction map of HT66AsuhB mutant

I

A (500 bp) B (500 bp)

/7
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W 485717 FORE pK18-suhB i) E. coli S17-1(Apir)Fil
P. chlororaphis HT66 7& LB [Al{/Ak5F55E IR G 1S5
(28 °C, 24-36 h), 5 000 r/min &5.0> 3 min YA
&, WAES Kan, Amp REBTEE SRR E, Hk
USSR Vg, RS TR AT T 15% (F it 050 i
BEI LB P |, B AERCE . S, Kk
R BA [ ATV A0 i R EDGE LB A Kan /9 LB Pl
I, BEBUXEETE LB A H A K i BUss #e BE RR A 7
PCR B AN, HeZAR156K suhB i) HT66 %
AR
1.2.2 ERFEEHEKAIEE

F 4 suhB K 5131514 suhB-pBBR-F Al
suhB-pBBR-R, @ [al#Mgiki. LI HT66 S H
AL PCR ¥ 348455 suhB JE IR 1 I Bl 2 HE
(Open Reading Frame , ORF)FI_E- i (M AZE &1
SRS TP, PCR AR N 2FF 1.2.1.
PCR rF=¥plaliiefifb )5, ilid In-Fusion [R5 = 4H il
4 B BRI D) IS 1Y pBBRIMCS2 2844 |, #54k
E. coli DH5a #iififl, HH By IEWR S, $RHGE
ZH 5k pBBR-suhB, A L4rEHIE AR HT66 21
345 suhB BTk [EIFh R . S EEE, DL HT66 4=
TRUZAH i e A 25 AR S o R
1.2.3 HAKHZEFA PCN =2 E

12 h 1 mL BT 1.5 mL EP &,
12 000 r/min Z.L» 5 min, % Fig, SR
ddH,O ik, & 4B, i ODgoo 24 {E /T 0.2-0.8
ZIal. PLddH,O fEZS (AXTRR, A &AM
THME ODegoo {EL. DA RS Mt Ak bR . LA ODggo fE.
YA AR PR AE I 2R, AR ODgoo 5 P A
T (Dry Cell Weight, DCW) i rE ith <k 32wk
WeJE (1 ODgoo= 0.413 DCW) (g/L)-

K FH i RO £9,33% (Hight Performance Liquid
Chromatography, HPLC)Kll PCN =i, ikt h
AR ] C18 {43541 (4.6 mmx150 mm, 5pum), £
PRS2 A HPLC A3l 41452 Sk
[13]. PCN HYFLREEIIEN 17.3 min, R4 AL
PCN ¢ & il {ERRE £ 1 F2(y=0.010 15x—3.610 98,
R?=0.999 05; y /MM E, Bl ok mo/L; x Al

B, ALK mAU).
124 HEEDH

FiC 3 A I EAR , #%08 Rashid 2507
P T . RN ARTE LB MRS SR i
Ferd B, BRI 1.1.3, K EIBE B E ODgy
0.1, WEHC 2 pb R STERIEAR g, 28 °C
T E R IR SRS BB L
125 SHYRENE

£ O"Toole 25 I FLAR S0 bk A=
i, BURALIREESE 12 h (I, FiffE ODgoo N
0.1, ¥MT 240, PRI E 31F14T, 28 °Cit
BEIEIE 48 h WA, IASE R,
0.01 mol/L PBS ZZfivt L2 myu)a, Hm
I PR SR I 62, ODgoo A -
1.2.6 lacZ R &R & RALHIHE

L pBBRIMCS2 Jy#k ity phzR Fl phzl #i
KV lacz Fi 4 4k 45 Jiu ki pBBR-phzl-lacZ #il
pBBR-phzR-lacZ. 14, L HT66 JLIN4 it
FIAHSIP%} phzl-FlphzI-R F1 phzR-F/phzR-R, 43
5] PCR 4 M44R1540 % phzl JEP 34 AR g X,
J¥%11(368 bp) Al phzl JE A A HT 6 %551 DNA A
B, LK phzR E:P 3R oAt X 7511 (442 bp)
il phzR ZEKATRT 6 35T 19 DNA H Bt SRJ5
In-Fusion [R] 5 541 BiRRs 4iAL 5 A0 2 4 A B )i 4%
| EcoR I/Pst | Y] J5 1) pMEB015 ik I, F51k
E. coli DH50 #fiff. MIFIEMS, $&HE Ak
p6015-phzl F1 p6015-phzR I LA H M #itk , LU
lacZ-F/lacZ-F Jy 514y, PCR ¥ 4415 phzl-lacZ
(phzl 5 lacZ FE A ALG F B)Fl phzR-lacZ (phzR 5
lacZ FEH A& FrBY) . i1t In-Fusion [W] Y5 252 fifg
Falifl 5 09 2 4>l By mll 423 Nsi 1/Xba | 3]
J5 ) pBBRIMCS?2 #4A -, %41k E. coli DH5a 4
o WP IERG S, $REAS B E YL SR pBBR-phzl-
lacZ 1 pBBR-phzR-lacZ (Kl 2A. 2B).

L pBBRIMCS2 S #kf4g # phzA % 5K - 1)
lacZ fli 554l i BUkL pBBR-phzAp-lacz, HAJr 5
iR, pBBR-phzAp-lacZ {37 phzA % ki lh
P R B I B iF 324 bp 1R T IR T A KOk R F
PMEG522 1 lacZ J:[H (18] 2C).,
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A P, chlororaphis HT66 genome

/ﬁ/ Pﬂ—’ phzl phzR +

-160 577

pPME601S ;
— lacZ j\>_4/_
pBBRIMCS2 | :
—# lacZ jl>+

B p chlororaphis HT66 genome

+1 +1
PH P\
phzR phzA
1+48 -413
pME6015 : :
_4_| phzR I——{ lacZ >

pBBRIMCS2

) _,4L_| phzR — facz j‘>+

P. chlororaphis HT66 genome

—-325
MEGSZZ
R phzAp ——| lacZ %

pBBRIMCS2

—%—i phzAp I——| lacZ %

2 lacZ pEHRE RAMEEIE

Figure 2 Construction map of lacZ fusion reporter plasmid

. A: pBBR-phzl-lacZ 4R45 Bk ; B: pBBR-phzR-lacZ k45 Fokin# ;s C: pBBR-phzAp-lacZ & JF ki ()44

Note: A: Construction of pBBR-phzl-lacZ reporter plasmid; B: Construction of pBBR-phzR-lacZ reporter plasmid; C: Construction of
pBBR-phzAp-lacZ reporter plasmid

127 B-HFEEEEENE suhB-R1, suhB-F2. suhB-R2, FFk suhB &M A
- LB MG PRI R Miller T3k, BR mrgeprl 816 bp, b, iR R RS A EK
EAESZCIR[16], Hoh RS ECE 3 A FAT, Ji 4 1 000 bp.,

T SR T A S BELE. XEFEf 958 R R £T POR BE 4L 874
2 GREHH WE AT BUR, I PCR UL T3S
2.1 HT66AsuhB 3% E tk I #3E WEEEI L bk o2 o DU AR R G R O BEAR 4

JHRTT suhB JER X Rk HT66 M2k ohfslr A5 R/hR 1816 bp; 1 LAZRASKE AR, ¥4 5%
S, fJE suhB B E KR HT66AsuhB. MR4E A K/INA 1 000 bp, EMHZAEREAHRSC T suhB 5
suhB FERH Y . TSS9 suhB-F1, H (K 3A),
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kb

Palsarh
o ooo

3 HT66 E#kH suhB EFBIRLFRFNE MY PCR I03E
Figure 3 PCR confirmation of the suhB deletion and
complemented in HT66 strain

. M: Trans2K Plus I DNA Marker; a: #f2E#k HT66; b: suhB

FBRRE HT66AsUNB; c: suhB [FI#MEE & HT66AsuhB-pBBR-suhB

Note: M: Trans2K Plus Il DNA Marker; a: Wild-type HT66; b:
suhB deletion mutant HT66AsuhB; c¢: suhB complemented mutant
HT66AsuhB-pBBR-suhB

2.2 suhB [E*MERRIIEIE

BLAST LX) suhB FEHFS, #it—Xt514)
suhB-pBBR-F/suhB-pBBR-R #4 7 [al kb Jfi Ky, X} 3K
TR AR AT PCR B0 UE . 43501 AT A= U BRIk |
SuhB @EBRERE K suhB [l B, # PCR
77 SR AT B R RS FL K A A o o ] R R PR
PCR Z55 ¥ A RUD bR ST AR IR], 9 3 ARAS K
A 816 bp [ suhB i BL(E] 3B), FEMIMFIERG, #
9 AR R ) [T AR T suhB &K
2.3 suhB k¥t HT66 EHEEMFIhAERI RN

TE KMB 355 5L g7 B AR A HT66., [ fik
I HT66AsuhB Fl [l HT66AsuhB-pBBR-suhB
WKk, B 12 h B, e g A thZe (& 4). 7
28 °C. 200 r/min [YREFRLMFT, 2K suhB B 1Y
BIMRAE R G218, i HAR e 1 KA W i i /b oy Y
AT 61.6%), [B1%h suhB 3 [R5 AR IR &2 A4 K
R, SWPERTCE EM S, R suhB FEREK
JE I HT66 PRk A1, HE suhB 54t A: KA
G, HU36. 48, 60 hik&kmE#, 17 HPLC 4»
MrFmiE PCN j=ig. & 5 55380, FEH A

—a—-HT66 ——HT66-pBBR1
36—_A—HT(}6A91.'hB ——HT66AsuhB-pBBR1-suhB
30F
24t

S 18
Q
12
6 -
0 " G | 1 i 1 " L
0 12 24 36 48 60

1 (h)

4 suhB EE R FRFNEIKM T HT66 B ik < B #20G
Figure 4 Effects of suhB gene’s deletion and complemented
on the growth in HT66 strain

A 1.0
CIJHT66

HT66AsuhB

o S <
= o %o
T

&
o

Concentration of PCN (g/L)

e
o

36 48 60
1 (h)

HT66AsuhB é’

100

\

Yield of PCN (mg/g)
(=2}
oo §

[ =

(=] [==] o
*
*
*

36 48 60

5 suhB EEERX HT66 E#k PCN & K A9
Figure 5 Effects of suhB gene’s deletion on the yield of
PCN in HT66 strain

TE: A BRIIER 3 Yoy 386 . Bl RoR 1 (H£SEM
(n=3), IREBNIMERE ., SEERMLL, **: P<0.01; ***.
P<0.001

Note: All the data represent three independent experiments, and
data are presented as mean+SEM (n=3). Compared with wild type,
**: P<0.01; ***: P<0.001
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HT66AsuhB Pk PCN F=H N EFA AU 71.8%,
B HBAN A0 PCN = HEfE 48 h kKl
109.5 mglg, MEFAERRARY 2.1 5.

h255% suhB R A BRI KT HT66 B Ak A= 9 e
R SENA , B EF A B suhB R 2 AR AR AP T
24 fLEEFEMR, B53RE 48 h illiE ODeo . K 6
EILRE, R suhB JE K J5 HT66 P ik (1) A Py s
LRGN, SMEPA R 1.8 4%, T suhB [ [ #b
PR ) 55 0 A AT B B 25 5, 1A suhB i A
HT66 FtkA PRI TE A

FEIS SRR AR 2 suhB 35 PR (1 fife 2 Xof
HT66 Mk Az shny (K 7). BRI R E
PB4 21 mm, TG T B PR GZ B AR 4R 2
9.7 mm, FEEZSIRESIAE TRE; [EI%h suhB [
Je LR B A P K & A B AR ORI suhB
IR IE RS HT66 [E R E Rk
2.4 SuhB ¥ PCN & AT E=1E A

PRI, WA L% phzABCDEFG
a3 ) g i A AL A R W R AL A Y R T e g . T

IS4
2

Swarmming diameter (mm)

7 suhB EERIRIT HT66 E#kEE & IE 5N RYEZME(P<0.05)
Figure 7 Effects of suhB gene’s deletion and complemented on the swarming motility of HT66 strain (P<0.05)

T A WA EREiRE)s; B: WMkiZs HARRIINEE; WT: BfAEfk HT66; AS: suhB iiBiik HT66AsuhB; PO:

2.5
2.0 é a
b e 7
o .
< 1.0r /
0.5 /
1 A
T e et o
B-
m@bb“m

6 suhB EERIFRA HT66 EikE MAEH BRI S0
Figure 6 Effects of suhB gene’s deletion on the biofilm
formation of HT66 strain

e TR BEEIAER 3 A L . BE RS N HE+SEM
(n=3), REMERIRMEZ, RER LN TFEBRI T ZIMHEE
HOHE I S 2 1 2% 57+ (P< 0.05)

Note: All the data represent three independent experiments. The
data are presented as meantSEM (n=3), and bars represent
standard errors. Different letters above the bars indicate significant

differences based on the basis of on the variance analysis
(ANOVA), followed by the Duncan test (P<0.05)
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TR RIRMERE . RS R RRER T 2500 W R 2 3 U 1) 1 31 2% 57 (P< 0.05)

Note: A: The motility of the strain on the tablet; B: Measurement of bacterial movement diameter; WT: Wild type HT66; AS: suhB deletion
mutant HT66AsuhB; PO: HT66-pBBR1; +S: suhB complemented mutant HT66AsuhB-pBBR-suhB. All the data represent three independent
experiments. The data are presented as mean+SEM (n=3), and bars represent standard errors. Different letters above the bars indicate
significant differences based on the basis of on the variance analysis (ANOVA), followed by the Duncan test (P<0.05)
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Pseudomonas chlororaphis PCL 1391, Pseudomonas
chlororaphis 30-84 X Pseudomonas fluorescens 2-79
Hr, phz Y\ BUHAAAE 2 DRGSR A
phzI/RM, #E P. chlororaphis HT66 1, Wy &4 Y
A I phzABCDEFG 1 i il S 1800
1 PhzR 254 Phzl A AHL 2555 F 4 Bebk
Weim e,

J T HESE SuhB X PCN 4 B A 56 3k ] 2 1k
PREER, JeJa a7 phzR Fl phzl #i37K F
) lacz il & it % B ki pBBR-phzl-lacZ il
PBBR-phzR-lacZ., HH 4T 2 4 lacZ flv 5 4 i it
R AL RS A= T HT66 FIZ¢ Lk HT66AsuhB, 4T -
22U RS A (] 8A). B suhB JE[H ),
phzl KRB ®ABAAKR, 22 h BRIKEFEKT
11%; &l 8B HifsiEsn, 7Lk HT66AsuhB H phzR
MR R E ETE, AR 3.1 £ SLREER
W, SuhB 7ERHIF/AKE FXT phzl RikHIFMIA B
%, MR phzR f93RIK, 5 PCN Rl sh
HHAF

J T HE—H0F5E SuhB % phzABCDEFG A% %
P, AEE T phzA B stk lacZ flva s Boks
pBBR-phzAp-lacZ. pBBR-phzAp-lacZ 1 phzA %
SRR S FIIL B 322 bp AURETFBRIT S BRI
F pME6522 JFiHi i lacZ SR P4, Fi bk ek
WRETE , 25 an% 8C fiyn. kA suhB JEPII,
phzA F& 8KV RIR BN BFAE RN 1.8 5. 456
ARG, fEskEHBCALE HT66 1, SuhB
A DL L ¥ phzR iRk M5 phzABCDEFG
e 5%

3 Witk

PGPR [AHBEMS /- ilb bt A R EGF T R HUIERH
T I TR A T )32 I TR e AR B G
Sisk™, P. chlororaphis HT66 & kAl &34 i
PCN ) PGPR, AIJFR AT N A B ia 70 s A= Mok
BLFAO A
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Figure 8 Effects of SuhB on expression of the PCN
biosynthetic operon in HT66 strain

W rAEERYIAER 3 WAL R, R R R N H{EESEM
(n=3), WEMNIRUER: . SEFAERHL, **: P<0.01; **=*.
P<0.001

Note: All the data represent three independent experiments, and

data are presented as mean+SEM (n=3). Compared with wild type,
**: P<0.01; ***: P<0.001
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HT66AsuhB Fi [a] #b Y [ #k HT66AsuhB-pBBR-
suhB, %% 7T suhB JL[FXf P. chlororaphis HT66 4
BRRE ST . BFFE R, BhC suhB RN, ®
WERAERKZEE, Falms, SiENE
E. coli. Pseudomonas aeruginosa ' suhB & H:[q] %
W) 9% A8 bR 5 B O AR K B K 22 1 45 R A
2 HT66ASUNB S5 bk LA 4 i PCN 7
HOMEPARRM 2.0 £5, (HHARKZ R R0,
H PCN k3R =R RS 7 12 h, HER
RELEAR By A 38 v 58 4 47305 5 & #5457 D BE s i —
ST

Brorib A AN, BB AR R R ak
AR A BN ET, X PGPR e kL4
FAER R 2 e Em P 0 AR AR R
5 5 G5 s Al v A AR OGP L gk I T bk
HT66AsuhB 14 W IEIE i f: b 38, A F T 3
RAEAR BT ONRE ;s HRE S shE TR, XAz st
B8 AT B A2 FH T 2 A5 D ke v i = 356 181 5 ik /> e
EIRELSTE, Rif, ARE P. aeruginosa
H Iz S R B T REAIE T B4 4 B R AR I AR
PP, Mk, TR HT66ASUNB JE 75 AE
HRCEH AR, ARk,

AN, BT iE—PARSY suhB X PCN & 81 i
R, F5E T phzR F1 phzl B K LacZ @l &
Ak ok, K SuhB XiF PCN A Al AR AR R 2
LA phzR il phzl SRk magsem . 45 REKM, FEsk
FHRBAMUTE HT66 1, SuhB 7EEHIF/KE EX phzl
FORMSE A L, (B phzR Uik, SuhB
A LLGE 42 phzR Y R G5 TR
phzABCDEFG (%% 5%, GacAlGacS ZWyHEIAbA
W) 77 T R T RO T R 5P, DR
P. aeruginosa H' SuhB £ GacA/GacS RGN} itk
HE Y IEIE BRI AE B 9 s R, Xy g
P RS GacAlGacS RS, A ff)Gsik
— R .

ARICHIARTE T SRR PR HT66 Hh suhB Jik
HWshee, F£% TIE4S/N RNA SuhB BYIHREIA

M, RWHZH T HEHR SR HT66 &2 441t
JARE, SE— B RA T RSEHE R HT66 1Y
AR hRE AT HEAEH . HIFE, PCN #E4EY)
AR 2 SR ILA B R ARG AN (B RN, T 5, A F
SR I EE PCN 4 B 8 i 0 Ry R & B 43t
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