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B SRR G R E Y T (regulator of colanic acid capsule synthesis, Res) X K[ 35 75 @i 1 v 4P ¥ 5
JE 1 B R RE  E HAR B T A D RE R ARIE . SRR S IR R X R LGB Res gt A
A res 5 SR B2 AT 5 R FAZ AT IR 17 91 EL X B 28, 1 25 A0 SR 000 45 4 W 1 8 24 5 i A W ER A T 1Y)
Res gt R K5 resBDC , B LT € 2 2 A B4 /2 W (quantitative real-time polymerase chain reaction,qRT-
PCR) s XL AN [ A KB I resB . resD . resC 3R % K 3T 24T, HALAE R [R] pH (B 355756 B B T
éﬁ#?ﬂ’ﬂ%ﬂf%ﬂ(%o ER R R IEWE resBDC TEE; 37 5~6 hOS 3P 301D 4% SR K #5175 ,8~10 h
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Impact of environmental stresses on transcriptional regulation

of Rcs in Shigella flexneri

YE Lina, CAI Xia, LIN Zhiwei, LU Zhihui, WANG Xiaofei, SHANG Yongpeng,
QU Di

Department of Medical Microbiology and Parasitology , Key Laboratory of Medical Molecular Virology of Ministries
of Education and Health ., School of Basic Medical Sciences, Fudan University, Shanghai 200032, China

Abstract: The regulator of colanic acid capsule synthesis (Rcs) is a complicated two-component signal
transduction system. Although details of Res in most Enterobacteria are known, its regulation in Shigella has
not been reported yet. This study aims to explore the influences of environmental stresses on Rcs
transcription in Shigella . Based on biological informatics analysis of ResBDC in Shigella flexneri 2a 301, the
transcriptional levels of rcsB, resD, resC at different growth stages were analyzed by real-time polymerase
chain reaction (PCR), and the changes in the transcriptional levels of the three genes in acid and osmotic
pressure conditions were examined. The transcriptional levels of the three genes were higher in 5 — 6 h
(logarithmic phase) , and lower in 8 — 10 h (stationary phase). The transcriptional levels of rcsB and resD in

acid and osmotic pressure conditions were higher than in normal condition, suggesting environmental stimuli
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promote the transcriptional levels of resB and resD in Shigella flexneri during stationary phase.

Key words: Rcs; Shigella flexneri; Two-component signal transduction system; Environmental stress

XLH 515 5 F & 48 (two component signal
transduction system, TCS) | {Zf7-7E TR EY) . £
1 2H B2 B Chistidine kinase) 115 3 15 2 1 41
I R AN R 8 ) R BEE Y S A BRI T
PR JE T S 2 IR A B JH 1T T (regulator of
colanic acid capsule synthesis, Res) /& —Fh &2 72 1)
TCS, EZ4 ResB U #8715 8 1) . ResC (4 & R
W) ResD (BERR B 1D 3 M40, 1R RIGIR
AW DT TR AE AT AR . Res TR 4 B 4T
[N AT oty o A (E N W o g T RN |
FE DI BE M A WL AR A

AU M N T AR T HE A RS 7 Bz 1
T 40 P A0 A AR AR T 3 A g R R Ak DA
Ak IO . FERE BT Y 4 A AR IR N
2a AR 3% [ AL AR ST SR AR G AR
B 2a 301 £k (Shigella flexneri 2a str. 301,
Sf301) resBDC JE A A= W5 B 5 43 Hr i 5L 4k 1
SIATAN IR TR ) IR KB AT Res ik i
B NG SRR E SR Res B PR 5L R K7 7
BUHRIHT T Befil

1 #R57EE

L1 #F#

1.1.1 SEIRE#  SF301 dh E E2ERl 22k /b at
PRI B 27 Bt s it 2B ) 2 0 5 o B B DR TR [ K
U AR ARSI S R AT

L2 FERF JRECR R0 T
OXIOD 73w » SAAEH  Hh R W T [ 24 4 P Ak 27 125
APRAT.2X Tag DNA A 240 £ K 2 DNA
FEUA ] & . DNA Marker 14 F RAR AL B (A
7)) A BR /A 7], NucleoSpin Gel and PCR Clean-up
Iy T 745 F] MACHEREY-NAGEL /3 7, RNeasy
Mini Kit Iy F 1% & Qiagen /A &), PrimeScript RT
Reagent Kit with gDNA Eraser.SYBR Premix Ex
Taq VT HA TaKaRa A ], 519 ETAEY (L
) TREHORMR S AT FRA RIS

1.2 Ak

1.2.1 BEKERE resBDCERFAERNEWEEZF

it A SEEE LAY AR B d i (National
Center for Biotechnology Information, NCBD) |
WA resB . resD | resC AR F3) AR5 AR
AT 2a 301(NC_004337. 2) | Hofth 7 54 1 W
1) B IR R S 2R B Sd 197 (NC_007606. 1)  fifi [K 7
WH Sh227 (CP000036. 1), A N 5 % B Ss046
(CP000038. 1) 7, A K AT B ik COR i 35 A 1
UMNO26(NC_011751. 1) , A5 € V0 T LT2(NC_
003197.2) M5 ZEH1 11 CT18(NC_003197.2) | Jiti%
FEAATE MGH 78578 (NC_009648. 1) (AL K JZE s
ATCC 49946(NC_013971. 1) . iR 22 & {li4L 4 FL6-
60(NC _017309. 1), B % HE /R £ B CO92 (NC _
003143. 1), &1 5 2 J& 4T I HI4320 (NC _010554.
1J, FIH Vector NTI Advance 11-Alignment 3
FPABALE L XT A it Ae Ry . I SMART #5048
X} §f301 ResB. ResD, ResC 2 [ 1) & 56 Ry 1) ok
FTE5F 17500 Chttp: //smart. embl-heidelberg. de/) .
1.2.2 EREHRE RNANRENMRER I
Sf301 2 1 : 200 42F0F LB § 353,37 CHRG R+
TR PR 11 200 B P F LB B5 3R 368595 6 h, i
U, B0, FH 16 mg/mL R Y TE 8E
&, KH RNeasy Mini Kit #2405 RNA: A
RLT FIJCIK £ P S 4 D W S W 2 e 22 W B A
AT ES.O WL B, JT RW1 1 RPE 3Efii - RNA-free 7K
I RNA, RNA 7£ Bk DNA(gDNA Eraser) )5 »
Sz 5% cDNA(PrimeScript RT Enzyme Mix, 37
‘C 15 min,85 C 5s),
1.2.3 fBIKEZH resBDC &Y FHERSH
PR SF301 JEH AT resB(2) ., resC (3) | resD (4) Y
Bt g iy 50 e BT iE I ompC (1) Fil SF2303
B FPH L FER R Z M5 9 (R D, AR
FE [ 20 DNA(genomic DNA, gDNA) #2175 & 2
i Sf301 gDNA, Lk cDNA itk , RNA iy [§ 1%t
18, eDNA &y PH P xF B, 2F 17 R & B 55 & 1Y
(polymerase chain reaction, PCR) §"34 (2 X Tag
DNA REH) . N 5&1FH:94 'C 5 min;94 C 30
$,59 C 305,72 C 2 min,30 ME¥;72 C 10 min,
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Tab. 1 Primers used in this study

Primers Sequences (5'-3") Location Product length (bp)
Co-transcriptional analysis by PCR

12-F CTACAGACTTGTCGTCAGAG 2334002-2334021 1097

12-R ACGTAACGCCAGGTATCGAC 2335098-2335079

23-F TCCATGCCAGCGGCTATTAT 2337303-2337322 424

23-R CATCCAGTTTCGGCAGGTTG 2337726-2337707

34-F TTACGGTGACAAGCGTCTCT 2338013-2338032 577

34-R TGCCGGTAATCGGAGTAACT 2338589-2338570

45-F CTGAGCCTGATCGGAACTCA 2341099-2341118 627

45-R GGCGCTATCAGGTGTATATC 2341725-2341706

Transcription detection by qRT-PCR

rsmC-F CTGCCCCGGCGGTAGAAGC
rsmC-R ACGGCGGGTTGGAGATGAT
resB-F ATAGTCTTGTTCGGTATTCG
resB-R AGTGCTGTAGAGTCTTCA
resC-F GCATCGTCGTTACAACATA
resC-R TTACTCACTACCTCGTCAG
resD-F AAGTTGAAGAGGAAGAAG
resD-R AGAGGCAGTAAGATTAGA

4573886-4573868 126

4573761-4573779

2337618-2337637 83

2337700-2337683

2339090-2339072 76

2339015-2339033

2336934-2336951 194

2337127-2337110

1.2.4 fBEREBE resB.resD. resC A EHE S Y
HRAKFESHT PO SF301 4 1 ¢ 200 §%
FhF LB 153256, T A [l ] 45 (4.5.6.8.10 h) i
WU . ¥ 1. 2. 2 42 0 RNA Jf e f% 5%, DL 16S
RNA £ K rsmC NS HRYE Sf301 1Y resB. resD .
resC M rsmC R 751, H Beacon Designer 7 ¢
5l (% D, L cDNA X4, A Eppendorf
RealPlex 4({%[F Eppendorf 2\ &) # 17 qRT-RCR
(SYBR Premix Ex Tag), W 54:95 C 2
min;95 C 55,60 C 34 5,40 ME#F, 57 3 FLIG
HH{H (cycle threshold, Ct) By ME. 4K 4 h
T 0 36 PR R P 2 2L R C S Y08 5 0 R C A
Cro » HoAth 45 A5 K Bsf ] 5050 36 P AN S 36 i Ct
SEYE S5 C A Cr s R AR E 1545 i ]

OB KM HE X X =
2- i(é—ér)—(éo—éro)] E/E 3 {i(;l;,ﬁf/ﬁ, FH Graphpad
Prism 5 #4742 A PRI

1.2.5 AEpHFMSEEZHTHERERENAE
KH&MNE EHIAR pH AR LB B35 (pH 2.5,
pH3.5.pH 4.5.,pH 5.0.pH 5.5.pH 6.5.pH 7.5),
VLR A 3% i LB 85 37 5 (NaCl vk B2 43 51
0.05,0.1,0.2,0.4,0.8,1.2,1.6,2.0 mol/L)., HX
iR LB Hi 545 200 pL A 96 LAk, & 3 fLHE
SN 1 RhEE IR AL, WO R SR SF301 4% 1 1 200
R T A5 B R A B Bl AR Kl £ 4 B Y
(Bioscreen, 25 ) % ODgyo» % 0.5 h ] 1 Y%, %
223 24 h, ] GraphPad Prism 5 $I/E4E K i<k,
1.2.6 BUEMSEEZHTEREEE resB.



. 158 - WAEY 5 Journal of Microbes and Infections, June 25, 2018, 13(3): 155-164

resD . resC BB RIKE o B & B 3519 Sf301
F2 10 200 ¥R T-1EH LB ¥55:3%, pH 5.5 H1 pH 6.5
MR TE LB 35332 5L, DL K NaCl ¥k 0.4 F1 0.8
mol/L i9{=& LB 85373, T 6 h 1 10 h WA ,
% 1.2.2 $2H RNA If s 4% 1. 2.4 47 qRT-
RCR, BIFEH LB 3535555 S Al B e Fn iy 2 5k
A CFRME K Co Al Cry s FoMn 45 5 7 26 F 15
F R T PR 0 P9 2 L 9 1 CtOE24 {8 C Al Crs
Fie 1. 2.4 N4 R ) 544 B IR U SRk
AIRHE . T4 3 RSLE, ] Graphpad Prism 5 #Ef7
GeiteE T AER
1.3 #FitZEHiE

fii ] Graphpad Prism 5 #{F#EA 7501275047
TEAS[R) K5 75 Bof 18] &5 09 56 PR 5% S KO 43 B o SR
Two-way ANOVA MUK 2Ty 225081 Goit2r 45 R vk
AR R S R E gt F EAP H. AR
pH {H NS FE 558 T 1 56 R 5% S KO0 B b s ok
A Two-way ANOVA XK %2 2 7 W 45 &
Bonferroni post hoc test 22 5 A& i 75 1, G124 45
TRVEIAS 5 ) 55 1 FIE B S T J5k PR 2 SRk ST 1 7

%2 BEEEE 2a 301 resB.resD. resC BB B 504 U

Ibisi) P, P<<0.05 WESHZIT¥E X,
2 R

2.1 EREHRErsBDCERERZEHNEYEEZ
S

ARG resBDC e R 5% 1 [R1 V514 Fn
A S B, ST AW E B P, Al X
Sf301 5 HAMAR T resB. resC . resD ¥ R F 9 HY
ARRLE . & B SF301 5 H: i 7 #F 3k B 1A (S5046,
Sb227.8d19D) AL s resB . resD | resC R4 1 [R) 544
A58 99.1%~99.4% .98.0% ~100.0% .98.9% ~
99.2% ., Sf301 5 kM4 #H UMNO26 [ resB.
resC L resD [R) M) ik 98.4% UL F. Sf301 5
AT R AW AN B AH L resB L resD | resC 1 [A]UE
45 3 (80.90+4.68)% ., (64.03£12.96)% .
(66.90+9.52)% (£ 2), ALK 4B iw, SF301
55 A A AR B TR K K W 35 A T AE E AL L R S A
T ST TR RS R Z s 105 T R At 4 TR A
Xz (] 1)

Tab.2 The rcsB, resD and resC nucleotide sequence identity of Shigella flexneri 2a 301

resB resD resC
Strains Length  Identity Length Identity Length Identity

(nt) (%) (nt) (%) (nt) (%)
Shigella sonnei Ss046 651 99.4 2673 98.9 2 850 99.2
Shigella boydii Sb227 651 99.2 2673 100.0 2 850 99.2
Shigella dysenteriae Sd197 651 99.1 2673 98.0 2 850 98.9
Escherichia coli UMNO026 651 98.9 2673 98.4 2 850 98.6
Salmonella enterica Typhimurium LT2 666 84.7 2 686 77.3 2 847 77.7
Salmonella enterica Typhi CT18 651 86.3 2 670 77.7 2 847 77.6
Klebsiella pneumoniae MGH 78578 651 84.5 2 658 70.8 2 841 74.3
Erwinia amylovora ATCC 49946 648 80.0 2 658 57.7 2 964 62.2
Edwardsiella tarda FL6-60 654 80.8 2 697 53.2 2 871 61.9
Yersinia pestis CO92 654 76.5 Not found Not found 2 874 60.9
Proteus mirabilis HI4320 657 73.5 2 694 47.5 2 829 53.7

Gene resD was not found in the genome of Yersinia pestis CO92. nt: nucleotide.
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A 1 Shigella flexneri 2a str. 301 (0.002 9)

Edwardsiella tarda FL6-60 (0.098 7)
Erwinia amylovora ATCC 49946 (0.089 7)

Proteus mirabilis strain HI4320 (0.128 6)

— Escherichia coli UMNO026 (0.006 8)
- Shigella dysenteriae Sd197 (0.003 0)
- Shigella boydii Sb227 (0.001 5)
Shigella sonnei Ss046 (0.000 0)

Shigella boydii Sh227 (0.000 0)

B FShigella flexneri 2a str. 301 (0.000 4)
Shigella sonnei Ss046 (0.004 2)

Yersinia pestis CO92 (0.111 5)

Klebsiella pneumoniae MGH 78578 (0.073 8)

L—Salmonella enterica Typhi str. CT18 (0.005 6)
Salmonella enterica Typhimurium str. LT2 (0.003 6)

Edwardsiella tarda FL6-60 (0.242 8)

—

Proteus mirabilis strain HI4320 (0.318 4)

- Escherichia coli UMNO026 (0.006 0)
— Shigella dysenteriae Sd197 (0.008 6)

C r Shigella flexneri 2a str. 301 (0.0050)
Shigella boydii Sb227 (0.001 2)
Shigella sonnei Ss046 (0.001 0)

Erwinia amylovora ATCC 49946 (0.202 9)

Klebsiella pneumoniae MGH 78578 (0.143 1)

[Salmonella enterica Typhi str. CT18 (0.004 0)
Salmonella enterica Typhimurium str. LT2 (0.003 2)

Yersinia pestis CO92 (0.178 8)

—

Proteus mirabilis strain HI4320 (0.259 3)

— Escherichia coli UMN026 (0.006 8)
- Shigella dysenteriae Sd197 (0.005 0)

A: resB. B: resD. C: resC.
E 1 BFERYE resB.resD. resC LR

Edwardsiella tarda FL6-60 (0.201 1)
Erwinia amylovora ATCC 49946 (0.180 8)

Klebsiella pneumoniae MGH 78578 (0.1238)

[Salmonella enterica Typhi str. CT18 (0.005 2)
Salmonella enterica Typhimurium str. LT2 (0.005 0)

Fig. 1 Phylogenetic trees of rcsB, rcsD and resC in Enterobacteriacea

FIFH SMART %48 . #R 45 Sf301 Y ResB,
ResD, ResC 2 5E 12 J7 51 Fl I 48 1 45 14 38, e R
ResC 7 2 M X A PAS(Per-Arnt-Sim) . HisKA
(histidine kinase), HATPase c Chistidine kinase/
HSP90-like ATPase) .REC(receiver)is; ResD 77 1
A8 B IX A HPT Chistidine phosphotransferase) .
HATPase ¢ 1; ResB ¥ REC f1 HTH _LUXR
(LuxR-type DNA binding helix-turn-helix) % ( [&]
2A),

2.2 HRIRERE resBDC BRYFHER D

NAFFE AR R R SF301 /Y resB. resD | resC
ZIA RS B L R 2 A A A e S A 5, Rt
4 X559 (& 3A), Lh Sf301 cDNA b # #g #t 17
PCR,gDNA X, 25 BoR, L gDNA Rtk

AP A 1097 bp(12-F/12-R) . 424 bp(23-F/23-
R) 577 bp(34-F/34-R) Fll 627 bp(45-F/45-R) Yy i
BLL ML cDNA AR A 1 i 424 bp (23-F/23-
R) B (E 3B) ., $#2&/87E Sf301 H, resB Fl resD Ak
F[a]—%5 mRNA %, resB 5 resC 22 |8] M resBDC 5
R Z [N I SR

2.3 1BIKERE resB.resD. resC AN[E] B 8] 2 B4
KIKEDHT

Ry 3 A A TR AR B TR A (] AR B[R] SRS resB
resD  resC kK- o pll$E it Sf301 A: 1< 4.5.6.8
110 h 9 RNA, i & qRT-PCR K&l resB. resC .
resD 555K, G5 R BIR . resB | resD 3 R 5K
AR 5 h(HECR D Bk &, 6 h R W T
B s resC HER AP AEAE K 6 h iif ik g, 8 h )5
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Transmembrane Transmembrane Domain: Domain: Domain: HATPase_c Domain: REC

region region PAS HisKA E-value: 1.57e-38 E-value: 8.11e-38

Position: 20 to 42 Position: E-value: E-value: Position: 581 to 692 Position: 825 to 936
315to 334 8.97e+00  1.02e-19

Position: Position:
357 to 425 469 to 534

RcsD - ase_C>0
Low
Transmembrane gomgle%n%/grg?nogz 4 Domain: HATPase_c Domain: HPT
region osition: 0 E-value: 3.91e-07 E-value: 3.16e-01
Position: 1 to 20 Position: 565 to 678 Position: 799 to 890
HTH
ResB $ LUXR
Domain: REC Domain: HTH_LUXR

E-value: 2.32e-15 E-value: 3.70e-16
Position: 4to 120  Position: 148 to 205

B Periplasm RcsC RcsD

M NGOG SRUS()!
Cytoplasm
PAS HATPase_c
HATPase_c (P)
HPT
HiskKA

® RECﬂ
~—

A: The domains were predicted by SMART database according to the amino acid sequences of RcsC, ResD, ResB in §f301. B: The
phosphotransfer among the domains of RcsBDC was inferred from referencest®1617), Upon PAS sensing signals, HisHA undergoes
autophosphorylation of the histidine with ATP under the catalysis of HATPase_c domain, and transfers the phosphate group to the aspartate
on REC. The phosphate group is then transferred to histidine on HPT and further to aspartate on the terminal REC of RR (His-Asp-His-
Asp). After activation by phosphorylation of REC, HTH_LUXR binds DNA in the major groove and works as a transcriptional regulator.
2 1BIKEBEHE ResC.ResD. ResB 5 B £ #15

Fig. 2 The domains of ResC, ResD and ResB in Shigella flexneri

OG5 ) 32387 S F% (F = 23.97, P<C0.001) (| HTF ARG S pH 7.5 BF—3. F 2 h #E A%

4), 1,8 h HEAFE M ;78 pH 5.5 444 F - 4w A= K B
2.4 BERENEREIREEresB. resD . resCEE % AR, T 4 h #EAXTEGN .10 h #F AR e
7K I B 25 EWIH) ODeo 8 5 T pH 6.5 fipH 7.5 T ER

A BiF 5% R Ik B B X6 A EC S BB resB L resD EWTE pH 5.0 X LUT W58 . 41 A A K
resC ¥ESE K SE B2 0, e R AR TR pH &4 F BEAREAE (E 5A)
SF301 A Kk, 459 %o, 8301 7 pH 6.5 4% HE— A 36 PO b 3 (6 ho) AR e 19 (10 o
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SF2303}—

resC

A
*<ompC|—| rcsD >{ rcsB

—> «— —> <«

12-F 12-R  23-F 23-R
L [

Products 1 097 bp 424 bp

B gDNA

Primers

—>
4-F 34-R 45-F 45-R

577 bp

<«

L1

r \ r

1 2 3 4 5

2 000 bp—

1,000 bp—
750 bp—

500 bp—|

250 bp—|
100 bp—

A: The primers 12-F/12-R., 23-F/23-R, 34-F/34-R, 45-F/45-R were designed. B: Genomic DNA (gDNA) . RNA and ¢cDNA of §f301 were
used as templets. Primers 12-F/12-R were used in columns 1/5/9, 23-F/23-R in columns 2/6/10, 34-F/34-R in columns 3/7/11, and 45-F/

45-R in columns 4/8/12.
3 ERERE S301 Y resBDC IR FHEER 5T
Fig. 3 Co-transcriptional analysis of rcsBDC operon in S f301

B4 h
5h

(M8 h
C110h

o Wélm iy

rcsC resD

-
T

Ratio of transcription

N
[T T

3
1]
o]

Overnight cultures were inoculated at 1 © 200 into LB and harvested
at4 h, 5h, 6 h, 8 h and 10 h of growth. Their total RNAs were
isolated and reversely transcribed into cDNAs, which were used as
templets. The transcriptional levels of resB, resC and resD were
analyzed by qRT-PCR.

4 FRIKEBE resB.resC.resD ANE R E] S B HE R K E
Fig. 4 Transcriptional levels of rcsB, resC and resD at

different time points in Shigella flexneri

AN ] 5, K SF301 7E R 1 1% 55 4 4 T resB.
resD  resC B35 58K, 45 R BoR, M4l @7 pH
6.5 8 pH 5.5 F 3% 6 h i}, resB, resC . resD
55K 7 G B B ok 2E (& 6A) ., 7E pH 6.5 8¢ pH
5.5 ZF R HESE 10 h B 414 resB %5 KB I &
F pH 7.5 &} ((4.30% 0.96) 1%, P < 0.05;
(5.64+1.18) %, P<<0.0011], resD % 5% /K i B
BIHRE(3.83£0.77) 1%, P<<0.05; (4.82+ 1.30)

%, P<<0.01], resC %% 5 K- pH 6.5.pH 5.5
J pH 7.5 A TG .25 5 (P=>0.05) (K] 6B).
2.5 BEEXNBBEEREresB.resD . resCERK
g ap-A)

K585 7% FE X AR IGGE B resB . resD | resC
WSR2, 1 e SF301 fEAFRE &R T MR
Kk, 4558 B, Sf301 7£ 0.2 mol/L NaCl & DA
TBERTNAERMASERBERDT %, T 2
h #E AT .8 h # AFaE W] ;76 0.8 mol/L NaCl
BB AR BAME, F 6 h iE AXTEOH, 14 h i
ARG W, H AR X B0 RS E Y OD oo B A
FIEHAE; 76 1.2 mol/L NaCl & UL BB L, &
BB HE R ASH (8] 5B .

HE— A5 BEBOS BRI (6 h) R sE 191 (10 h) 7
AN [H) A A W SF301 7E v 8 5 9% & 4T resB.
resD . resC W55 SR K. S5 R Bs, ME7E 0.4
mol/L 8% 0.8 mol/L NaCl &i& K% % 6 h i,
resB . resC | resD sk - Jo B B s (] 6C) . AE
0.4 mol/L 5% 0.8 mol/L NaCl &% FEd#%55E 10 h
I 4 & resB % sk K SF W B TR R BB R
((4.60+0.8D) %, P<<0.01;(5.55+1.28) 1%, P<<
0.017, resD HY5E 5K P B i T+ im 0(3.94 £ 0. 74)
5, P<<0.05;(5.34£0.86) 1, P<<0.01), resC %%
F7KFAF 0.4 mol/L.0.8 mol/L NaCl & iE# 5%
JEH G B 22 5 (P>>0.05) (& 6D) .
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A 15F B 1.0r
E 3 e T e oo
© © 0.8 T n =
Q St
S S & e
= 1.0 = Z
P > 06
7] ‘@
< c
3 8 04
S 0.5 § )
° | 0.2F
& .
| | | | | 1 1 1 1 1 1 11
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Growth time (h) Growth time (h)
—25, —35, —45, —50, —55 —0.05 mol/L, —0.1 mol/L, 0.2 mol/L, — 0.4 mol/L, — 0.8 mol/L
6.5, —Normal pH —1.2mol/L, —1.6 mollL, —2.0 mol/L, — Normal osmotic pressure

The growth curves of Shigella flexneri under different pH (A) and osmotic pressure (B). Overnight cultures were inoculated at 1 : 200 into
LB under different conditions. The ODgyy was tested every half an hour. Three replications were tested for each strain grown under each
condition to obtain mean and standard deviation.
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Fig. 5 The growth curves of Shigella flexneri under environmental stresses
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Overnight cultures were inoculated at 1 : 200 into LB under normal condition, pH 6.5, pH 5.5, 0.4 mol/L NaCl and 0.8 mol/L NaCl, and
were harvested at 6 h and 10 h. Total RNAs were extracted and reversely transcribed into cDNAs. The transcriptional levels of resB. resD

and resC were detected by qRT-PCR. * P<Z0.05, * P<Z0.01., ** P<C0.001.
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Fig. 6 The effect of environmental stresses on transcriptional levels of rcsB,rcesD,resC in Shigella flexneri
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