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AphA EBXMEIAMINE vopT HIFEFRIBIEHR

k' BT M KA ERE R RALE ke
(1. WAbdb B E s — BB WeERE Wik 5K 10 075000)
(2. WL R BE2EBe VI8 SHYT. 212013)
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i ZE.[8 1585 0IKHE AphA 3t vopT #9455 FA4EAH . [ ik JRIRE A AR(WT)A= aphd
R B (daphA)i) & RNA, KA 519380 RIeFRR, vopT 894% KALIAL &, FHARIE e F 5 £
F3W AphA sF R4z X 2. 23145 WT A= daphd 4% RNA #2453 cDNA, F)H L2 &
RT-PCR #t—# #F 5 AphA *f¥e kR a9ifi= X . & vopT 49 820 T X L& pHRP309 it 4149 B-
F B A R L, MIE LacZ TAF K, ¥ EAMAIEN WT Fo daphd F, @iLnz 5F
WA AR P B-FFUNEHBEE M £ F R F|E AphA 5T vopT #9345 X A . PCR ¥ 38 ¥ Jh ) A
BT X DNA A3, J+4:4L His-AphA & &, A S FLidr 5 5 (EMSA)SIE His-AphA *f #eik
AT RALEA HEa oM., (£ 2] vopT AH —A4kFALdeia b A (-86), HE4EFE
&M% AphA 6918 347 4], RT-PCR = EMSA % R 2 7 AphA *t vird 6955 4 B A7 18] 3 69 39 41
A, [4#]) AphA 1A 3:374) vopT 453k, HizEl 34446 A 5 VirA L X,
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Transcriptional regulation of vopT by AphA in
Vibrio parahemolyticus
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Abstract: [Objective] To study the transcriptional regulation of vopT by AphA in Vibrio
parahemolyticus. [Methods] Total RNAs were extracted from the wide-type (WT) strain and the aphA4
mutant (daphA). Primer extension assay was employed to detect the transcription start site and the
promoter activity of vopT in WT, and that in AaphA. Quantitative RT-PCR was also applied to calculate
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the transcriptional variation of target genes between WT and AaphA. The entire promoter region of
vopT was cloned into the pHRP309 containing a promoterless /acZ gene. The recombinant lacZ
reporter plasmid was transformed into WT and AdaphA, respectively, to measure the promoter activity
(the B-Galactosidase activity) of vopT in WT and AdaphA by using the B-Galactosidase Enzyme Assay
System. The over-expressed His-AphA was purified under native conditions with nickel loaded HiTrap
Chelating Sepharose columns (Amersham), and the entire promoter region of the target genes was
amplified by PCR. Then, the electrophoretic mobility shift assay (EMSA) was applied to analyze the
DNA-binding activity of His-AphA to target promoter regions in vitro. [Results] Primer extension
assay detected only one transcriptional start site located at 86 bp upstream of vopT, whose transcript
was negative regulated by AphA in an indirectly manner. Moreover, RT-PCR and EMSA results
showed that the transcription of v&r4 was also indirectly controlled by AphA. [Conclusion] AphA
repressed the transcription of vopT indirectly, and this indirect inhibition was not dependent on VtrA.
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R, K E A BN o 35 A WT Fl daphA o 2
W 1.2 Mk FRIE e, dE I e WT
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P<0.01 Jp5ifE,

x1 AWHRFAIIMCE
Table 1 Primers used in this study

Gene name Sequences (5'—3")

EMSA

vopT AAAAGATGTTTGTCGATTATTC/CTGCTTTTCAGATATGGAGG

vird TACGCTTCCAATAATCACC/CCGATCTTGTGAGCCTAGAC

16S rRNA GACACGGTCCAGACTCCTAC/GGTGCTTCTTCTGTCGCTAAC
RT-PCR

vopT CGGCGGAGCAATTACTGG/TCTGGGTCTCGTGAGGTTG

vird AGTCTAGGCTCACAAGATCG/AAATGGGCTCTGATGTTACG

Primer extension

vopT TCTACAAACCTTCACATCTGC
lacZ fusion
vopT GCGCGTCGACAAAAGATGTTTGTCGATTATTC/GCGCGAATTCCTGCTTTTCAGATATGGAGG
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B EME2E(P<0.01), XULHH AphA BEAMNHE] vopT
(s ; Bl 1C 24 AphA X vopT ¥R B SEIE 5t
RT-PCR 255, LB : daphA 1 vopT ) mRNA
RIS ET WT H, —FMERA 765, X
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2.2 AphA FEEEE| vopT HIEENTFX
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60.0 pmol B, vopT 5 HHBUBH AR 7%, HAERTHA
5T His-AphA 7EARMESE T (15.0 pmol)FLRELS &
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A 81X,
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ESCEE R R AphA HAEIRBENH] vopT Mok
3%, 1 Kodama ZEUS e 45 LKA VA EARE
PTG Vp-PAT NIE R (045 vop T 3K o Hi LA -
AphA T fEJE IR VieA B%E ST ) 432 40 1)
vopT BIF%ik . RT-PCR Z5 (K] 3A) /s vird 5 5%
#5532 AphA HIHH], (HJ2RSMY EMSA 255 (&
3B) 1A His-AphA Xt vird J3 8 T IX A HA% 45
HVER, XU AphA AT VA T B4 il
vopT HIH% 5% .

A Primer extension B LacZ fusion C RT-PCR
cTA G Aa?“A 2000 000 - P<0.01 12 - P<0.01
Ba g
s 150000 ‘m 9P
o
A 8 100000 | 5 6
= )
« = g 5t
58 50 000 - & 8
0 WT AaphA

WT

AaphA

vopT

vopT (-379---+111)

vopT (+287:--+455)

1 AphA F2if#% vopT HI%E 3R
Figure 1 AphA represses the transcription of vopT
H: G, A, T. C: Sanger MF4F; 1E. AUHFRIEERIGHIET LTI REE (B BRI 0 A “+17).
Note: Lanes G, A, T and C represented the Sanger sequencing reactions. The positive and minus numbers in the brackets indicated the
nucleotide sites upstream and downstream of the translation start (+1), respectively.
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Figure 2 EMSA assay of binding of His-AphA to vopT
promoter region
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Note: The positive and minus numbers in the brackets indicated the

nucleotide sites upstream and downstream of the translation start
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A RT-PCR B RT-PCR
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& 0.0 I:l
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Figure 3 AphA represses the transcription of vir4 in an
indirect manner
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Note: The positive and minus numbers in the brackets indicated the
nucleotide sites upstream and downstream of the translation start
(+1), respectively.
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