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# Z: [BEH] %% EnvZ/OmpR X4 43845 R 48 1Y 5500 2 11 OmpR XJ K 5t 0 8 [ 1 FZSF02 R I 41 2 & A M oAb
AW RN, (3R] R E AR ompR SRR, BUIR T AR™ €105 il gPCR A2 OmpR X B ik R 7
AR A R, 25 58 Y 1 A B T AR 1k S5 A 9 35k IR Wl 53k T ok A 0 B I B R T, 3 Bl Mk AR X A [) B 458 Jlp 2t P
R 2. [ER]1 77514581 878 OmpR A7 5 m EEARSF N A o PCR B IEIEW] ompR HE R R BR i 3 ; 5 EFAE
FRRAH He AompR K 1 RO F A W AE S, qPCRIEE BR RO KA ML R 3 4 CHEIL A pigd . pigF F pigN ¥
SR P43 B BTG S B AR B T RR 11 3.8%., 2.0% il 2.1%;  AompR T bk A= 404 1 A5 1 B8 7 8¢ B 4 B[R AI 37.5% (37 C)
F115.1% (27 °C); OmpR XX B A K BE ST . 32 B RE 7 Al i 135 B ac A BB 1 E W g . (4518 ompR N —3H
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Biological Functions of Transcription Factor OmpR in Serratia marcescens FZSF02
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Sciences, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350001, China)
Abstract: [ Objective] Biological functions of the regulatory protein ompR in the two component EnvZ/OmpR system,
including prodigiosin-producing ability and other biological characteristics, of Serratia marcescens FZSF02 were studied.
[ Methods] Homologous recombination was used to construct ompR-knockout S. marcescens FZSF02. Effect of OmpR on
the prodigiosin-producing ability was examined by LB agar plate incubation and qPCR. Methods of crystal violet staining, agar
plate incubation, and others were applied to determine the biofilm-forming, mobility, and stress adaptation abilities of the
transcription factor protein under various environmental stresses. [Results] OmpR was a protein with high conserved amino
acid sequences. An ompR- deleted strain, FZSF02 AompR, was successfully obtained by homologous recombination and
confirmed by PCR. As a result, FZSF02 AompR lost prodigiosin-producing ability that possessed by the wild strain. The
transcriptional levels of pigA, pigF, and pigN of the prodigiosin biosynthesis gene cluster in FZSF02 AompR were respectively
3.8%, 2.0% and 2.1% of the wild type strain. The biofilm formation of FZSF02 AompR declined 37.5% (at 37 ‘C) and 15.1%
(at27 C) from its wild counterpart. On the other hand, OmpR exhibited no significant effect on the growth, mobility, or
response to the environmental stress. [ Conclusion] ~OmpR was a newly reported gene that specifically regulated the
prodigiosin biosynthesis in S. marcescens. It also significantly affected the biofilm formation but not on the growth, mobility,
or stress response.
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[WF 5 & XY K v & IKE (Serratia
marcescens ) & FF BB B — 2885 2% [C B M AR
ME, ZEE LI KRR A K
VR TG R BT 1819 4%, 20 t 4l 70 4E AL HfH N i il
RS B RO S RO ST ARRR e R B, KT
IR AT DA™ A 2 FoA 8 1 R A A i, dn ik
KR, YRR serrawettin W1 1R 40
O SR A N AR ) 7 N-C B 2
G AN T A R e T
I, KTV TR TG © O A E T SR Tk A
BRI, B9 L 7 2 ol R4 A DG S R D4 s
Y& LA B F 248 2B = . K A5 ik
&Y RELLEIY i T B A B R R A
T PR R AR T B, RS VD R IR e
R R EEE AT B E, BRI
WA R WL K Z 2R WA, 3G R
FSEE DR, UL 43 2R 40 A O 5 PR G b e e R 1Y,
WV RGE T 2 A T AR, 5%
MEHAS ., B, HESMEREHRNEY,
YR XL 53 72 5 i VR Ry A2 TR 11 125 B 20 2 I U g R
Y MR R 201 g — A A i B LR B e
W40 53 2 58 PigQ/PigW . PhoB/PhoR Fil EepR/EepS iF
PR b R R R Zm A, s &
4 RssB/RssA ' Xt R B 41 % (4 iR B 71 8 45 18
Mo B2 RELEA B IR 55 R 1 #5 7= A Bh
P 2 2 TR Bk B 2 TR 41 B 1A ML) RN A
[ ARWFFE YA £ 1 EnvZ/OmpR J&— 4~ ML 5 i) XLZH 43
PR G, AR IR BT vD B TG R 22 A U
oAt A= 2 RE M s ma 22 D o DL DR 1 G
m] 0 1 DA — Hk i 7 B LT3R T IR
FZSF02 i #k "7 1) Tn5 % Ji 1 58 48 1 B v 3 15— ik
ompR ZEZERR , K ompR R X AR AR W A R
S, W45 7% EnvZ/OmpR AU 23 8 45 22 55 %R
W RETER
1 #H#HE57*

1.1 R

111 ##Ak  KIGFFE DHSa H A S5 55 %}
£, R VD& A FZSFO2 AR S2 it 38 [ 4 3 vp 4y
B, KGRV R R FZSF020mpR:: Tn5 i H A S22
i FZSFO02 #42 [) TnS %% B T 8 ALK .

112 &l A fe B KR EE AR A
ETAY TR (1) BROHAERAR, mIEE DNA R

A il PrimeSTAR® Max DNA Polymerase ( Takara,
RO45A ), 32 ik 7 & Zero Background pTOPO-Blunt
Simple Cloning Kit 4 [ 4t 5% 31831 A= Wy Rl 5 A BR 2
Al ., B F %% 78 ik A & EZ-TnS™ <KAN-2>Tnp
Transposome™ Kit (TSM99K2, Epicentre), 4 B &
RNA 2 ] & (TIANGEN, DP430) Il [ RARA: 1k
Bher (dbad ) AR 2w, ZEHAE#H (BD: Becton,
Dickinson and Company ), -5 80 ([FE 2547 ), it
fig W5 ¥ (BD: Becton, Dickinson and Company ), il
BGRB8 FEAE 9 ), 96 fL 41 it 35 5% i
(Greiner Bio-One, No.655180), 3 [E MD
SpectraMax190 4= & B R4, HL 5% 161X Gene Pulser
Xcell (Bio-Rad ).
12 REHE
12,1 BEERGFZ oA WICH B R A g bt 2
P51, i3 NCBI ( National Center for Biotechnology
Information ) M3k blastp DIRE L X &8 5 B E A
[F] 5 ) 2 3 91 S0 A 1 g D ae, Pkt sk e A ()
)& 1 [ 95 2 P51, 0 MEGAS.0 3 Neighbor-
joining M HEZEHANRAELER .
122 wh#ELATS@ENH & LB TR L
PRI FZSFO2 T Bk 1 A BB 7% B T 50 mL {4k LB K4
FeH, 37 €. 180 rmin | % 12 hE NN T,
PL1% (viv) BO3ERRR 4 2 50 mL Wi iR LB 5 57 4%
H137 °C, 180 rmin ' }3E % ODggy 24 1.0 BB IA 1
W VKA 30 min, VIR S WS #H 2 50 mL 2
LT 4 °C B0 HLH 5000 rrmin ' 5.0 10 ming FE b
5 J5 11 40 mL H0% f JC K BE 5 4 °C B0 10 min,
R HIHE KU E O 1 H 40 mL K 04 1Y
10% HiMPES G 4% %0 10 min, FHEH 10% Hlsk
BEO—IK; H05mL, 10% HimZ&FEEIiE, L
100 uL AFE 4324 1.5 mL B0 R IRFAE-80 °C 5.
123 TEH/RRMRGERGRKT  ompR BN
Ha Sl 7 ] 5 JRE - 9% 78 450 &% EZ-Tn5™ <KAN-2>Tnp
Transposome™ Kit (TSM99K?2, Epicentre), %% & T A
{7 B 19 % 5 v F High TAIL-PCR "™ ompR 51 1)
R N IR s, §73 & A R 3h - RIB Bk
FH, N ompR 1 % 51 %) OmpRFF A1 OmpRFR #”
34 ompR LYFFEEREE, 1 H OmpRBF il OmpRBR 34
ompR P T e [F] U, #% 3 Bofp 4l & PCR
(Overlap PCR ) $4% )5 # % Zero Background pTOPO-
Blunt JFif7, 724~ 7 55 2= AR IR R WA LB 35
BP0  BR s E DABA P B R R AR
#e . A 51 % OmpRFF Al OmpRBR 4" 3 3k 15 &% 1
ompR i[RI . RIREE R PUTE LD F ompR T i
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TR F: KR E KA FZSF02 ¥ 4% F 45 W F OmpR 49 £ 40 F ) #E 1493

[V (1) DNA R B, BegalifbJa FH KB 8 4l 7K
B L3R PCRY B ETHBI W el 55 W4 1., @it
L o 7% 108 138 DNA K B %% {1k FZSF02 ' 7 % B
M, HEZHCH . 25 uF, 200 ohm, 1 800 V., 7ERIF%E
F T 7 100 mg- L B9 LB Brfig AR b PRI T
B BIE

124 mAAKGENE  PAFEEE 50 mL KA
RFde, 37 °C. 180 rmin | K53 FZSFO2 B4k HI T
Bk WT F15E X B B AR AompR 3 BUAE R R 73,
R TIS B2 ODgyy N 1.0, 50511k 0.5% ()FE R
4% WT Ml AompR % 50 mL ¥ LB Wi 4 85 35 L pr |
A¥BIF 27 C M1 37 °C, 180 rmin | KiFE, R 3 h X
BRI RE TR ODgoo 1, 22 1B 2R

125 ZREaFaeheodm  FHHER IR 5 Pk H
WP A R AR WT, 5% )8 ¥ %8 78 i ¥k FZSF02 ompR::
Tn5 15 (5 #5 B B Bk FZSF02A0mpR R 46 F 43 =
XA LB A EAE -4 b, SFEAE & T 27°C B iR
KR TP S 9% 36 h o WL B AR 19 7= €5

x=1 A5

Table 1 Primers used in this study

5|4 Primer 7% Sequence (5'-3")

OmpRFF ATGCAAGAGAATCATAAGATCCTG

OmpRFR CATCGATGATGGTTGAGAGTCGGCGCCGATTTCC
AGCCCCA

OmpRBF CTCGATGAGTTTTTCTAAGGCAAATTCAAACTGA
ACCTCGGC

OmpRBR TCATGCCTTGCTGCCGTCCGGTAC

KanF TCTCAACCATCATCGATGAATTGT

KanR TTAGAAAAACTCATCGAGCATCAA

pigAF CGCCATCTTCCACGATTCAA

pigAR CATTAGCCGACACTGTTCCA

pigFF CACGGTATTCGGCGATGAC

pigFR CACGGTGTTGCGAGAAGT

pigNF CGGTTACCCTGGTCTATTG

pigNR TGTCAGCACGATGTTCAT

16SF CGTTACTCGCAGAAGAAGCA

16SR TCACCGCTACACCTGGAA

1.2.6 gPCR X% FI4HE RNA HEEGAH & (TIANGEN,
DP430) 4 B ¥k (19 & RNA, J | FastKing gDNA
Dispelling RT SuperMix ( TIANGEN, KR118) #4755
8 S AR BB Mk cDNA, i F TransStart” Green qPCR
SuperMix ( TransGen, AQ101) #f7qPCR "4, qgPCR
LA 16SIDNA 1E NS LK (5% 16SF Fl 16SR ),
4% 5 S 1 51 4 pigAF/pigAR, pigFF/pigFR Fl pigNF/
pigNR il R B L1 R G L pigd, pigF Fl pigN
BN B 5 kK E 284k . qPCR 519 R 815 B L 36 1.
127 @@ £ W AER e M2 R WT

il ompR HEFRFAETE 2 50 mL AR FRIEF, T 37 C,
180 r-min ' 15 35 1 RO R AP T, AR 2 Bl TR
T E ODgyo 64 1.0 J5 LL 0.5% 1) 32 Fl 8 s 35 &=
50 mL 19 LB yRAREEFEEE , AHRN 5 i 5 5 R v IR
200 pL % 96 LA M % 5 M rh 43500 T 27 °C Fi1 37 <C
B3R, WEZANEAMERNES . B 36 h @ &1L
ODyg J5 ¥ 5 F2 A T 1) B W 3, PBSS 28 Pl i
PEASAL Sk, BB EUEAC L 10 min DIWIIR B K AL T
() PBS, [A145FLANA 200 pL 1% H945 b gukl, Jefn
30 min J5 W 45 5, A PBS IE RS L Sk, HIE
JRCE 3 SRR 10 min 5k £ 5% B 1) PBS, H] 200 pL Jo/K
LFER AL R 45 M5, 2 45 FL ODsos 5. B
R 7= B RE 1 45 TR R ODsos/ODygo TH IR
1.2.8 miEah il e ELH BRI 0.3%
(m/V) F10.7% (m/V) #) LB BEFH, 5350 H 2
UL ODgq 15 1 2.0 5 WT Fl AompR W ik % 45 F
LB, BT 27°C KR IR, MR HUE & &
H0.3% (m/V) B EREYIESS (swimming ) A8
J1, 0.7% BHESEM L E MR AT 80 (swarming ) BE I .
129 @ F8Efe ) me il & BIE Tk & ol
1% (m/V') B LB B 5 F A LA I 28 il = A= g
J1, iR 80 F N 1% (V/V) ) LB Bifig A LA
G000 G o 8 7= A BE T, IO P i B B ST B ARG T A A
VEIMLZE P2 A B8 T o 4 2 pL ODggo K 1.0 B TH W T
BEIR AR b, BT 27 °C K53 48 hil il WA R (A
& AR P ) AT DGR K/ NS R RR A = i RE 15 27 °C
K98 24 h A7 d BRI 2 5.
1.2.10 B ARMra At e 2 BRI 0 TR A2 5
¥ 5 3% Brzostek 2% 1 Gao 25" py hr i 4T . B
4y 9 £ pH 3.04F B 10 min, 55 CAb # 5 min,
15 mmol-L ™" 35 & fL S Ab HH 10 min A1 2 mol-L ™' (5 1k
BALEE 1 h S R B TR A LB BEAR AR AT R 5 A
AN 23 Jip 36 Ak FHL %) BT AR 114 B KPSy Xt B, a0 SO
2245 i3t PR 25 400 B T PR (A7 R

2 ZRE55H

2.1 OmpR F35|9#r

R V0 T G FZSFO2 B Bk ompR FEHAH 720 4~
B 3% (NCBIF4I 5. QIU42212.1), #f%H 239 4
R IR A AL OmpR B H o 741 He Xt 43 #r s H
FER T AN AE A WA R DR SF 5 AT 100 4~ H
FrJF %) (Max target sequences ) H T 4% 2 AN 5] J& F
(9 20 Bk B AR LEE M 99.16%~100.00%, RHEKRE
PR USSR (B 1) Hid, 533 EK
T J TR Y R S0 A R 100.00%, 5 K AT 45
BN AH L R 99.16%~99.58%
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FHIKER

e B2 7 IR Yokenella regensburgei (WP 006817564.1)
B Shigella boydii (WP 001157744.1)

K% A K Escherichia coli (WP 169752013.1)
KB Shigella sonnei (EFY4948422.1)

45| FvP 118 Salmonella enterica SC-B67 (AAX67340.1)

——————— W& K F 1 B Klebsiella grimontii (WP 148852777.1)
W SC AT Erwinia sp. QL-Z3 (WP 141653744.1)

46 — KAIR% RATH Escherichia coli 0106 (EFO2122323.1)

12 42 B J& Pantoea rodasii (ORM62651.1)

Rl (AT 8 Enterobacter asburiae (WP 182382783.1)
FE IRV IR Serratia marcescens FZSF02

77 BV E T Serratia bockelmannii (MBL0904769.1)

b KW Serratia sp. (HCV64319.1)

Vb7 K1 Serratia sp. Tan611 (CAE1151174.1)

LR /R AR KRB Yersinia pseudotuberculosis (WP 002208914.1)

S IRAR /R AR Yersinia kristensenii (OWF86476.1)
52" Bl [RER/K AR Yersinia aldovae (WP 004702194.1)
49| 1 B KT )& Rahnella sp. SAP-1 (WP 169404145.1)
4| BRMESCIRIE Ewingella americana (WP 140474278.1)
i Y205 I JE i Hafnia psychrotolerans (WP 188474202.1)

IE‘— JKAE 4 B B Rahnella aquatilis (WP 119261115.1)

0.001

TE: HE5 R AR R A GenBank 17 81 % 5
Note: Numbers in brackets are GenBank sequence accession for respective proteins.
E 1 #BRWEKE FZSFO2 Bk OmpR ETRERFIINRELE SN

Fig. 1 Phylogenetic analysis on OmpR from S. marcescens FZSF02 with its homologous proteins

22 EFERBRERNWEREE

i FH ) 5 B 2H A 38 ompR SRS R, PRELE R
AR 55 3 P Mk 04 BE L BT 9% N 514 OmpRFF
OmpRBR ¥ E, 435 LA FZSF02 B 4= ¥k Fl Tn5 %%
T-5878kk FZSF02 ompR:: Tn5 VE AT HR . 455 (|8 2)
R, DUEFAE R FZSFO2 J5 K 4 A AAR 4 14 45 21 A/

bpp M 1 2 3

2000

1000
750

500

250
100

V. B 514 OmpRFF Al OmpRBR # 17 PCR. Jki& M: DNA %
TREMAE: WKiE 1. FZSFO2 TP A2 JKiH 2: ompR %E [ Tns #
JiE ¥ 3 N 9248 &k FZSF02 ompR:: TnS; ¥KIE 3: ompR & [K 7 Rl %
120 bp [ &tk FZSF02A0mpR .

Note: PCR were carried out with primers OmpRFF and OmpRBR. Lane
M: DNA marker; Lane 1: wild type FZSF02; Lane 2: FZSF02 ompR::
Tn5 with ompR inserted by Tn5 transposon; Lane 3: FZSFO2AompR
with 120 bp ompR-knockout.

2 A5 E R E FZSF02 E#k ompR £ R &R 16 i
Fig.2 Agarose gel electrophoresis identification of ompR-
knockout S. marcescens FZSF02

h 720 bp HIBA—55H7, A ompR SEFEFS; LU FZSF02
ompR:: Tn5 KK A A HEAR 4515 31 1920 bp YL — 2%
M, IZFES 1200 bp BY Tns %5 155 Fgl Hoam A
i) 720 bp B ompR J¥ IV 1L ; LA FZSF02AompR A
YN AT B/ R 1540 bp 195571, T4
H ompR L1 300 bp, Tl 300 bp FIH1[E] 940 bp HY
BRACPE L PR 20 B B AR W 56 e Pl DRI N) J 45 SR 34 3%
HH H R T 1 i PR B 451 120 bp ompR FE P T 51 (1)
ompR B H ¥k FZSF02A0ompR ¥R 3
23 HEKEEHEN

A K il £k 878 FZSF02 #1 FZSF0240mpR 1 27 °C

(& 3-A) #137°C (& 3-B) %4 F 7€ LB W i 5 57

Sy e K AE ST MIL . FZSFO2 7F 27 C ¥ 35 4 1F F
24 h ODgy 1835 %) 5 KAH 6.60, 48 h [ 6.13; Btk
AompR 24 h Fx i {E N 6.44, 48h [ % 6.27, 37 C 5%
ZAE R, FZSF02 7E 55 21 h ODgg 18 35 B % K 5.74,
5 3% A AR 2 48 h 4.1; AompR 21 h ik 2] & K4
5.80, 48 h FEIRZ 4.0, L IREE UL ompR JE K Ay ikt
JRXFIZ A 1) A K TG A S R
2.4 OmpR TRExt FZSFO2 = RELI ERIE M0

LB [E R AR 56 7R, ompR 5% T A 98748
WA ¥k FZSF02 ompR::TnS Fl &t 2k 7 ¥k FZSF02AompR
BRI R R WA R RS (K 4-A) . Pig BN
20 kb, W 14 FE B pigd-pigN ¥ W7 HE S 5 pigd,
pigF 1 pigN 73 AL FES 14> 55 6 DNAISE 14 4>
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TR F: # R E KA FZSFO2 ¥ 4 42 W F OmpR 49 £ 4 5 T fE 1495
Ag o B g
o O s O
R R
E.%Q% 4 - WT27C %Q% 4
g 3 —&— AompR 27°C g S - WT37C
o =) —&— AdompR 37°C
j=J (=2
e a2t e a2t
o —— o ... o4—— .
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
I 1A I 1A
Time/h Time/h

W A BPA RV AR WT RIS Rl @ B B Mk FZSF02A0mpR 1E 27 C A MAEK ik . B: B7 45 BB bk WT 1R K] B 56 Ak FZSF02A0mpR 1L
37 °C &M ALK,
Note: A: Growth curves of WT and FZSF02AompR at 27 “C. B: Growth curves of WT and FZSFO2AompR at 37 C.
E 3 FZSF02 B4 E#%S ompR mPRE#E FZSF02AompR M < i 2%
Fig. 3 Growth curves of WT and AompR of FZSF02

L, R = AN FE PR Y 2638 KO AT LA W2 3k [ K 7K - 43 ) B AR Sk B AR TR TR B Y 3.8%,  2.0% Al
MAKF KK, qPCR 7R, FZSF02AompR T bk b 2.1% (& 4-B), B OmpR Xf 2 14 41 25 4 i 1Y 5%
RFLLE A WIEH T P pigd, pigF M pigN 3 ) R T A R TR 2T 2 I PR 11 SR S A

A FZSF02 ompR:. Tp5 — +.FZSF02 AompR B

5L
4 L
3L
oL
1L
0

PigA PigF PigN

JE Bt PCR i K]
Genes chosen for gPCR

Log, B A%
Lof, fold change

FZSF02

W A BF A BB PR FZSFO2, ompR e P T R 78 T8 Mk A ompR W 9 TR bR 72 LB I “F 4R b i A= K 1 W . FZSF02, FZSF02 ompR:: Tn5 and
FZSF02AompR 73 il f0 32 B AE T B Mk, TnS 48 N\ R 28 18 bR AT ompR W% B Mk o B: ompR 5 8 B B 0 %5 B 40 R & ik 5 (9 52 o pigd,
pigF Rl pigN N % B 203 A R R % B K 3 AN JEIR o Log, ff #88 A (AR b3 = A2 PR 75 26 TR BB B8 ok FZSF02A0mpR HH A0S BT 242 70 T
E Sy ey i

Note: A: Prodigiosin-producing abilities of FZSF02, ompR mutant strain, and ompR-knockout strain on LB agar at 27 C. FZSF02, FZSF02 ompR:: Tn5,
and FZSF02AompR were WT strain, Tn5 transposon insertion strain, and ompR-knockout strain, respectively. B: Deletion of ompR on expression of
prodigiosin biosynthesis genes. pigA, pigF, and pigN were 3 genes in prodigiosin biosynthesis gene cluster. Log 2-fold change values represent expression
levels of these genes in FZSF02AompR as compared to WT FZSF02.

Bl 4 OmpR X Serratia marcescens FZSF02 =R EI R IR RBELZEREFEFTIEHZ M

Fig. 4 Effects of OmpR on prodigiosin-producing ability and expressions of prodigiosin biosynthesis genes of S. marcescens
FZSF02

2.5 ompR BREENE FZSF02 “E ¥4 BE 2 AR BE

A MR IEIN S 45 R R ompR R B K S A W Bk
T B RE ST BEAR . 37 °C 35 3% 5514 T FZSF02AompR
() A W) B 5 FZSFO2 B A= A B bk B K 37.5%
(P<0.01), 27 C KiFR &M T AW Bt FEAIK 15.1%
(P<<0.01), &KW OmpR 25 T % WA WH I 6 W
(E5),

2.6 OmpR %t FZSF02 Z&h#1/ZEE &t 1189520
B A R B Bk A3k AR BR B MR FZSFO2
AompR 1EBiNG & BN 0.3% B9 LB “EH - 5937 s fig
(swimming ), T ¥ FZSF02 Fl AompR 4 14 7% H 12
4350k 7.32 cm F1 7.18 ecm; 7E 0.7% FEJE & & #Y LB
WA R EhfE ) (swarming ) {56 B % FZSF02 il
AompR W & ¥ A% 5 328 5.51 cm #1 5.67 em, $U{H



1496 o R F AR %36 &
Lo r " (1 7-A) FRWTEERE 1 (Tl R ELAR 20 50 1.6 cm
- . 1.7 em) (& 7-B), MGG R ELASDEA — & 7 i
s 08 1 fe 1 TCWI X 5. WT Al FZSFO2A0mpR Vi I fE 11 4
&Q% Bl fE R FR 45 24 hik 3 0 W) W b (K 7-C),
28 7 -+ - B3R 24 7 RIS A B9 HOY I ([ 7-D ).
ERE:
S 04t B
i
i,é 02 r
0

WT27°C dompR 27°C WT 37°C dompR 37°C
BHATH TR
Strains and incubation temperature
W 27 °C A1 37 °COWLARIE IR 5% AF T B A Y B RR WT R TR i ok o
Bk AompR [¥17= "L RE N BE TR o
Note: Biofilm-producing ability of WT andAompR were assayed after
incubation in liquid LB at 27 “C and 37 °C for 36 h.
5 OmpR Xt Serratia marcescens FZSF02 4 49 j& & X &€
=ppAL)
Fig. 5 Effect of OmpR on biofilm-producing ability of S.
marcescens FZSF02

T EMER (K 6), BLH] OmpR X% W 14z g1
TCHI . BF A AU MR WT Fll FZSF02A0mpR ¥4
FEEAMERE ) (RSB ERS 5N 2.1 em #12.2 cm )

,’fZ

WV B
Colony diameter/cm

bR

Strains and medium

7R 03% (wiv) F10.7% (wiv) 356 (f) LB [ 44 7 4 1 4
Serratia marcescens FZSF02 F1 3 [l i bk 1 #% FZSF02AompR 12 50 1]
[RCAERAE

Note: Mobility diameters of S. marcescens FZSF02 and FZSF02AompR
were assayed on solid LB plates containing 0.3% (w/v) and 0.7% (w/v)
agar, respectively.
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Fig. 6 Mobility of S. marcescens FZSF02 and FZSF02AompR

: WT F AompR 43 AR & Serratia marcescens FZSF02 ¥ A= B4 1 k Fl
ompR ERRE MR . A: TET 1% (w/v) B W5k ) LB ] 44 35 I 5 77 2 b
B B AR T B: TEE 1%(v/v) tween 80 [ [F 14 52 fig %5 7% 3k 11
G s B AL fE 1. C M D: FEMBRARHE IR EE 1 27 °C AR TR 97 24 /b
A1 7 RS ML = AR T .
Note: WT andAompR represent WT and ompR-knockout S. marcescens
FZSF02, respectively. A: Protease-producing ability on LB agar plates
containing 1% (w/v) of skim milk. B: Lipase-producing ability on LB agar
plates containing 1% (v/v) of tween 80. C and D: Hemolysin-producing
abilities on blood agar base medium after incubation at 27 “C for 24 h (C) and
7 days (D), respectively.
7 Serratia marcescens FZSF02 #1 FZSF02AompR HI77E84E
Fig. 7 Enzyme-producing abilities of S. marcescens FZSF02
and FZSF02AompR
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W A7 15 B8 J1 o 55 °C e i Ak B S W A R T Bk A
AompR BIAF I ZA3 51K 0.15% F1 0.11%; pH3.0 544
A B AEE 245 5k 22.72% Fi1 28.35%; 2 mol 'L
NaCl &b 3 J5 19 77 16 22 53 1 2 92.45% 1 90.65%; A
£ 0.22 mol- L™ H,0, Ak B S A 773 243 51 22.40%
1 23.84%. U6 R E S50 A AIE R T
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T2 HBEHET WT S5AompR HFER
Table 2 Survival rates of WT and AompR under stress

AL %)
i 21 WT fAid % AompR 17 5%
Stress factor Survival rate of WT  Survival rate of AompR
pH=3 22.72+340a 28.35£4.10a
55°C 0.15£0.01 a 0.11£0.05a
2 mol-L™' NaCl 92.45+2.60 a 90.65+3.80 a
0.22 mol-L”™ H,0, 2240+130a 23.84+1.10a
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baumannii Strain AB5075 A= ¥k B5IE il fig fy To ez B,
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I R A 37.5%, BEAKARE Y5 Yersinia enterocolitica I
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OmpR FZ M4 18 22 M Y12 Rk, BARTEA IR
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