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Abstract: [Background] Mbrio parahaemolyticus is a seafood-borne pathogen. CalR is a global
transcriptional regulator in V. parahaemolyticus. Type 3 secretion systems 2 (T3SS2) is one of the major
virulence determinants of V. parahaemolyticus. VopB2 is a key effector protein of T3SS2. [Objective] To
study the transcriptional regulation of vopB2 by CalR in Vibrio parahaemolyticus. [Methods] Primer
extension assay was employed to detect the transcription start sites and the amount of primer extension
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porroducts of target genes in AcalR and WT. Quantitative RT-PCR was then carried out to calculate the
transcriptional variation of target genes between AcalR and WT. LacZ assay was used to verify regulation
relationship by measuring the B-galactosidase activities in cellular extracts using a B-Galactosidase
Enzyme Assay System (Promega). Finally the electrophoretic mobility shift assay (EMSA) was applied to
analyze the DNA-binding activity of His-CalR to target promoters in vitro. [Results] We detected one
transcription start site for vopB2, which was located at 130 bp and 28 bp upstream of vopB2 and its
transcribed activity was under the negative control of the CalR. We also found that His-CalR was bind to
the promoter region of vopB2 directly. Besides, our data showed that CalR had no regulatory effect on vtrA
transcription, a known regulator for vopB2. [Conclusion] V. parahaemolyticus CalR represses the
transcription of vopB2 directly, which is not associated to virA.

Keywords: Vibrio parahaemolyticus, Transcriptional regulation, CalR, vopB2, vtrA
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TaKaRa /A #] ; PCR F=#4lifb i &, Qiagen Al ;
Primer Extension System #1 Fmol® DNA Cycle
Sequencing System, Promega /2 7] ; TRIzol Reagent,
Invitrogen /2 5] ; DNA-free™ Kit, Amibion 23],

PCR 1%, Eppendor A F]; SCHTZEEE & PCR
1%, Bio-Rad 2 ] ; ND-100 & &A% , NanoDrop
ol BERERUR BT R S8, Syngene /AT .
113 1EHE

HI A% (2.5% Bacto heart infusion)iy 5 BD
Biosciences /A ] .
12 FH&E
121 EES

B 5 pl H i AP RN 2 5 mL 5 HI A (3
BEIXAY), 37 °C. 200 r/min ¥ 3 B -4 01(12-14 h),
i 1:50 4 % 15 mL BT HI A% (50 mL /) —
fbei) s, 37 °C. 200 r/min 153 % ODgyo M
0.4-0.6 (X451 1), A A
1.22 5|4

ARG L 1.
1.2.3 S|4

F[y-3P]-ATP (10 mCi/mL )# [ % 5L F (vopB2
HvtrA) Y mRNA B AMOFESFHES P 1) 5'-A b
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RNA At , FIHABARIC eSS | 90 I [
) MRNA 5% 558 cDNA, 25 6%5 1 Ik e 25 Pk
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Table1l Special primer sequencesfor this study

JF 25 S Hh A TR A 2 SRR R 7 s (+1), I HLA3
Br WT Fll AcalR 1 JE R 5 S ik 22 5+
1.2.4 LacZ SEI%

I3 K vopB2 Ko wtrA B4 S 31 T IX SO R
PHRP309 ki) B-F FLUHTT B AL b, #4 %
LacZ S ks, FFornligEAmR A WT Fl
AcalR K WT Al AcalRTE— & 19 244 (I 1.2.1)
BRI, il A B2 UM I P Y 22 ok
1M1 CalR X HEIE R R e R o
125 SLATEE RT-PCR (QRT-PCR)

FH TRIzol 42 WT Fil AcalR 7.5 RNA, fifi
JH DNA-free™ Kit LFrEEKZH DNA 15545, #5
RNA j¥i%% 5% & cDNA , JH Bio-Rad f) C1000 Thermal
Cycler /£ qRT-PCR 4317 L 16SrRNA JE[F ik
AN Z(F 1), 1 Bio-Rad CFX_Manger F1 T-test
St AT B 3L R i 5% K-

1.2.6 EERZPHE# SELE (Electr ophoretic mobility shift
assay, EM SA)

PCR "3 vopB2 1 8h T IX (£ 1), F[y-P]-

ATP #ric DNA F Bl 5= ot R il £ 45 S Pk 1)
DNA # 4. B RFE W E K HisCadR 524H
50 ng/pL i DNA #REF7E 10 pL 254 OV AR R E
TIFE 20 min, BEJS ] A%l AR 1 5 N M ot I
BRI L VKRG I 45747, —20 °C Tkt A B85, 4>
ek

HEH 44 el

Genes name Primers sequence (5'—3’)
eIt B RT-PCR 5L qRT-PCR
vopB ACCAGCCTCAGCAACAAGC/CTTTCACGAATACTACGC
LacZ 5255 LacZ fusion assay
vopB GCGTACTAAGTGATGAAGAG/CAACAGAACCACTTTCAGC
VIrA TACGCTTCCAATAATCACC/CCGATCTTGTGAGCCTAGAC
5 YILE 5L Primer extension assay
vopB TAGCTTGCCCCCACAGAG
VIrA GAGATTCGTAGCGTATAAGTGC
BERBEIE 5238 Electrophoretic mobility shift assay (EMSA)
16S rRNA gene GACACGGTCCAGACTCCTAC/GGTGCTTCTTCTGTCGCTAAC
vopB GCGTACTAAGTGATGAAGAG/CAACAGAACCACTTTCAGC

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



sk 4 RV ILPEIRE CalR J##5 vopB2 43 +-HLiil

1675

2 ZRHG540Mh
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WT, 1 H2 0 1A 50 F2% 8 L (P<0.01), Xif—
HULH CaR il vopB2 A%t . IR ZEAIE
HH CalR 1% vopB2 Hy4% 5% .
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FAE 2 Bk 4 His-CalR By A% 2.78 pmol
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B CalR BE B #2454 3 vopB2 )8 s FIX. .
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LT virA (3% SRR T3SS2 LKA .
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IR C R, S5 R s (8] 3A) virA fHE sk iR
Nk A, BTG #S T ATG [iF 283 bp, H.
WT Fl AcalR H vtrA ZE[H i) mRNA ik %A %
St E— A AER AN T Y LacZ 4k 3 R gl A S2 06
S5 3R (B 3B): AcalR HilliR p-2FFL 0T
S WT AR ME, LREFEZS, XFEAED
Bl CaR AyE¥s virA JERHE %, 2G4 REW
CalR ANREH L JAHE virA B 5k i3 T3SS2 1Y

Xf vopB2 J3 8 F-IX DNA HAA HIEMAEGIER, 45 3Rk,
A Primer extension assay B gPCR C LacZ fusion
C T A G WTAcalR CTA G WT AcalR 2400 - P<0.01 3000 P<0.01
§ |
‘218001 I  2400F -
L |
A z g
<T30 A 3 1200F =’5 1 600+
R 2 s ;
= 600 | 800+
o I—l—l
0
- WT AcalR WT AcalR
vopB2 vopB2 vopB2 (+83---+187) vopB2 (—471-+-+118)

1 CalR %} vopB2 5 |4J3E{R. qPCR A LacZ SLizER

Figurel Theresultsof primer extension assay, gPCR and LacZ fusion of CalR on vopB2

e A e Hd C T, AL G RIT RBLAA ;s 8 ks 192 vopB2 JE[H 194 Stk Ia fi s BRI %I F“ATG I A”
FRig R +17, ="K ATG LUFITEZEEL. B: POE it RT-PCR: L 16S rRNA H: K ik BEE AN S, Kl WT Al AcalR H vopB2
MRNA [FJAIX 54 58K, C: LacZ 52588 o vopB2 £ [K 5 21 X Z Frki pHRP309 Hi, 5 4 F 4 ki) WT il AcalR H B-
S0 iy Ok 3oy TS

Note: A: Primer extension assay: LanesC, T, A, and G represent the Sanger sequencing reactions. The transcriptional start sites of vopB2
were indicated by arrows with nucleotides and positions; The minus and positive numbers indicated the nucleotide positions upstream
and downstream of indicated genes. B: gRT-PCR: The relative mRNA level of vopB2 was compared between AcalR and WT strains based
on the standard curve of 16S rRNA gene expression for each RNA preparation. C: LacZ fusion: The vopB2 promoter-proximal DNA

region was cloned into the LacZ transcriptional fusion vector pHRP309 and then transformed into WT or AcalR to determine the
B-galactosidase activities (miller units).
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EMSA design
0 | 278 556 | 833 11.1 | 13.8 |His-CalR (pmol)
\1‘2‘3}4}5{6Lane
e — s s | DNA-CalR complex
I E— Free target DNA

vopB2 (471

[l 2 His-CalR &4 vopB2 B FXAY EMSA £ R

Figure2 EMSA of the promoter region of vopB2 with His-CalR protein

¥ : PCR "3 vopB2 1) 3 11X 11 B, S’Xiﬂﬁﬂﬁﬁﬁﬁ PERRIC ., SRJR SR B 1 His-CalR TS SRR e
AT A%R NGB NG AR S e i ik . 1-6: BN His-CalR & W, 4%~ 0. 2.78, 556, 8.33, 11.1, 13.8 pmol.
Note: The DNA sequences in the promoter region of the vopB2 were amplified by PCR. The radioactively labeled DNA fragments were

incubated with increasing amounts of purified His-CalR protein and then subjected to 4% (W/V) polyacrylamide gel electrophoresis; 1-6:
Increased amounts of His-CalR protein, 0 pmol; 2.78 pmol; 5.56 pmol; 8.33 pmol; 11.1 pmol; 13.8 pmol.

+118)

59

A Primer extension B LacZ fusion

C T A G WT AcalR
= T 8400 T
5= SN
-2 _ - 2 6300

- ;- E 2
e 5 42000
-—— -—- - A E
. - “2—33 2100+
— : —
| -

0
virA virA

3 CalR ¥f vtrA IS4 LR LacZ SEIREER

Figure3 Theresultsof primer extension assay and LacZ fusion of CalR on vtrA

Fe A BIIESR: C. T AL G TN 25t , ik T4 IR virA SEFRI G SERIGALE, BRRGHEIN T ATG I A" fRid
K ATG RIFROBREEE. B: LacZ 528 ¥4 virA BB 871X, I swbE R BUR pHRP309 H, ARG I & A7 415

L WT Fil AcalR 1 B-2FZUBEE A1 R IA 25 5.

Note: A: Primer extension assay: lanes C, T, A and G represent the Sanger sequencing reactions. The transcriptional start sites of vtrA

were indicated by arrows with nucleotides and positions; The minus and positive numbers indicated the nucleotide positions upstream

and downstream of indicated genes. B: LacZ fusion: The vtrA promoter-proximal DNA region was cloned into the lacZ transcriptional

fusion vector pHRP309 and then transformed into WT or AcalR to determine the B-gal actosidase activities (miller units).
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