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Table 1. Oligonucleotide primers used in this study

Target Primers (5'—3’, forward/reverse)

RT-PCR

hepl TCAGTAGGTAACACATGGCAAG/TGGAGAAGAACGGTCTTGAAC
16S rRNA GACACGGTCCAGACTCCTAC/GTGCTTCTTCTGTCGCTAAC

Primer extension

hepl GAGTTTCACCGTTGATAGAC

EMSA

hepl GCTATCGGGTGTAGACGCTG/GAGTTTCACCGTTGATAGAC
16S rtDNA GACACGGTCCAGACTCCTAC/GTGCTTCTTCTGTCGCTAAC

Hepl 261k, Xt 5Dor SalomonZ5 A4t S —a",
WE— 25 F FH 920 28 S RT-PCRAY J7 74 5T H-N S X
hep I EVREC R, HER MK 1-BFIR: 7£
AhnsRE B hep ] mRNAFHXS 2635 F B2 B i 5
FWTH, HoHFBEAREEER, XULHH-
NSHEMfilhep 1095557 . M2, HNSHEEhepl i
ik,

2.2 H-NSIHHlhep B3 T X IEH:

5| Py AR S B S5 J(B12-A) SR hep 14—t
T 62 5 st 7 s TR B 5 +1),

VLI IE R A — A DAT (—62) R 5% S ih v 15 1)
HTIX; BAN, FATTEARns AN R 5| By 4E fif
Fr B FWTH R, XULBHH-NSEEM &I T
62)JR B FIX G, T (-62) LiiF & A -12 (TTGA)
F1-24 (TGGCACG) L4 s % 0 31 1 IX (] 2-
B), WHAT (-62)MFEEZc M, M, T
(—62) 1y 57 - H-NS Fle™ O M 1
2.3 H-NSEEEEZ S hoplWiE3ITFX
H-NSH A RTFHIRBIEFE, HENE &
ATHDNAJT I EABSRZEN ) o hep R BT IX
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1. H-NSH[FhepIHIZRiE

Figure 1. Expression of scpl was repressed by H-NS.
A: Western blot. The Hcpl production was detected in
WT or 4hns using the anti-Hcpl polyclonal antibody.
B: RT-PCR. The mRNA levels of icpl were compared
between 4hns and WT. On the basis of the standard
curves of 16S rRNA expression, the relative mRNA
level was determined by calculating the threshold cycle
(ACt) of the gene using the classic ACt method. The
positive numbers indicated the nucleotide position
downstream of translation start.

DNAFFAI AT & ik 72%, X HE/RH-NSH] fE
Xthep A FIX BAZG1EH . EMSAZER(E3)
WoR: MHis-H-NSHJEiK525.6 pmolft, BIA]H
PRRH A 450, HRHE 8 P B n3s &, B A%
B Wi sE , X P His-H-NSX} hep 13 811 X
DNAJT G 456 2 e B BEMCRE P Y 5 TAE Ay
FIR R T, FATEXT R 16S rDNAS A H B FH
o, XULBH TSI AS R g, B2, H-
NSHEHHEAEH Fhepl R s 11X,

3 Wi
HANSJ— A/ IV = B U GDN AL, £ 2
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A) c T AG

T (-62)

hepl

(B) Transcription start
—24 box -12 box >
TIGGCACGGAGTTTGATTATACCAAGT -+~ 61 bp - ATG
Ly
Translation start

[E]2. H-NS#l#|hepl B FXEM

Figure 2. H-NS represses promoter activity of hcpl. A:
Primer extension. An oligonucleotide primer was
designed to be complementary to the RNA transcript of
hepl. The primer extension products were analyzed
with 8 mol/L urea-6% acrylamide sequencing gel. The
transcription start site of hcpl was indicated by arrow
with nucleotide and position. Lanes C, T, A, and G
represent the Sanger sequencing reactions. The negative
number indicated the nucleotide site upstream of the
translation start (+1). B: Structure of hcpl core
promoter. Based on the primer extension result,
organization core promoter of hcpl was depicted, in
which shown were translation and transcription starts,
—24 and —12 core promoter elements for ¢°* (RpoN)
recognition.

F, B S5 0 TR PR JE DR 21 2% e A s 2L DR e
o VERNEE PR T, H-NSHE A EFbLs &
PN E 3 F X & & ATRIRRIE 51 I s 2
< BRBE 45 H , NI SR R ™ . H-NSJR#
22 FCBAPE B AR S R4 R T, e RIGAT IR K-
2B Bk, 20 4% I ik PR Si 2 32 H-NSH il
(RG22 I O I P A DG FE R H R
FEFRM . H-NSZ BRI 5 ) Tk iy 3222
IR, EETLIRE V. cholerae)Ht, H-NSXf
hapA (9wt 158 2= /B AR FE N | tep (DR TR EHY
Bt T Fleoe (nts a2 ALTE BRI TG SR HoA
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hepl (=504---4+40)
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16S rDNA (+334++512)

6 | 7 |Lane

0 | 160]192]224 [256 288 32.0 His-H-NS (pmol)
s B | DNA-His-H-NS complex

Free target DNA

[E3. H-NSEEE#EZE S E|hepl BEHFX
Figure 3. His-H-NS bound to the promoter-proximal DNA region of 4cpi. The positive and minus numbers in the

brackets indicated the nucleotide sites upstream and downstream of the translation start (+1), respectively. Shown

below was the schematic representation of the EMSA design.

HEMMGEN, B8RRI R EH SN
FHEFU L TR GiIRE (V. vulnificus)h, H-
NSXF RS RTX 5 2 A SE K A rixed THR DT 19 5 5%
B B P RIE T A I e (V.
parahaemolyticus)® , H-NSX} FE {5 1 H ¥
T3SS1. T3SS2. TDHAHIT6SS2HH I H K il 4% s 34
A HAERAMHEA" ", 54, Dor SalomonZs
F| FHWestern blot3Z 5 BHH-NSXFT6SS 1 4H & 3 A
bt B IR PE T, (R ELAR A B A
BB . AScrp, FRATHE SEH F Western blotFISEHT
EFRT-PCREZL(E 1) IE A H-NS 1 JH#ET6SS 144
IR A3 hepl (VP1393) %G 5% BE)S 51 4 4k
ZE R (E2) R W hep 148 —A 0™ WA 5 AL IR 07
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ARSI E, T EAT YRS B 2 R A 20
B AR BT . T6SS1 1k 32 J& Bl AL K R BE 1Y)
P, TERE IR EE 5 (2% NaCl#123-30 °C)
TRBAK - % BBV (Quorum sensing,
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WREAKE, QSRGUNE B T %L FAphA
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R I IR Y H-NS XT3 R 8h 7 X 1 25 &
FPHIH EEARAE100 bplh |, JHlH B o F245 4
(A=W S L2 G Ve VAN VAR R £/ 8 V=
Ja, MR SR AN Rk, FRATHEH-
NSXthep 15 8+ X B 455 A i AR AT BEAR 26— 1271
2470 B SR AL AT (-62)(EI2-A), M
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Transcriptional regulation of hcp1 by H-NS in Vibrio
parahaemolyticus

. 1# . 1# .. 3 1 . 1* . 1,2 %
Jie Wang °, Xinbo Dong ", Lixiao Gao’, Dongsheng Zhou ', Zhe Yin , Yiquan Zhang
' State Key Laboratory of Pathogen and Biosecurity, Institute of Microbiology and Epidemiology, Academy of Military Medical
Sciences, Beijing 100071, China
? School of Medicine, Jiangsu University, Zhenjiang 212013, Jiangsu Province, China

® Outpatient Department, Research Center of Sciences and Technology, PLA General Armament Department, Beijing 100142,
China

Abstract: [Objective] To study the transcriptional regulation of the structural components Hcpl by H-NS in Vibrio
parahaemolyticus. [Methods] Expression of Hepl in the wide-type (WT) strain and sns mutant (4hns) were detected by
Western blot using rabbit anti-Hep1 polyclonal antibodies. Total RNAs were extracted from WT and Ahns strains.
Quantitative RT-PCR was carried out to calculate the transcriptional variation of scpl between WT and Ahns strains, and
then primer extension assay was used to detect the transcription start site and the promoter activity (the amount of primer
extension product) of 2cpl in WT and Ahns. The entire promoter region of scpl was amplified by PCR with ExTag™ DNA
polymerase using WT genomic DNA as the template. The over-expressed His-H-NS was purified under native conditions
with nickel loaded HiTrap Chelating Sepharose columns (Amersham). Electrophoretic mobility shift assay (EMSA) was
applied to analyze the DNA-binding activity of His-H-NS to Acpl promoter region in vitro. [Results] Western blot and
quantitative RT-PCR results showed that expression of Hepl was inhibited by H-NS. The primer extension assay detected
only one transcription start site located at 62 bp upstream of icpl, whose transcription was H-NS and ¢ -dependent.
EMSA result indicated that His-H-NS was able to bind the promoter DNA region of Acp!. [Conclusion] The expression of
hepl was directly repressed by H-NS in V. parahaemolyticus.

Keywords: Vibrio parahaemolyticus, H-NS, hcpl, transcriptional regulation
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