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Detection of #/h and tdh expression differences in
Vibrio parahaemolyticus by real-time quantitative PCR
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Abstract: Vibrio parahaemolyticus is a foodborne pathogenic bacteria which could be widely found in
coastal areas, salt lakes and seafoods, it could cause large-scale food poisoning. 7/k (Themolabile
hemolysin) and tdh (Thermostable direct hemolyticus) are two of the most important virulence genes of
Vp, we can compare the virulence of strains which in different stress conditions, as well as differences
strains by comparing the expression levels of #/h and tdh indirectly. In this paper, three kinds of Vp
cultured under different conditions, total RNA were extracted from them, 16S rRNA as an internal stan-
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dard gene, using real-time quantitative PCR (RT-PCR) detect Vp’s t/h and tdh gene expression under

different conditions. The results showed that gene t/h and ¢dh expression difference were significant in

different strains and in same strains that under different condition, ¢/ optimal expression conditions

were 5% salinity and 20 °C; tdh optimum expression conditions were 1% salinity and 25 °C. The use of

SPSS software for statistical analysis of experimental results show that: factor that affect the expression

of tlh is strain greater than salinity greater than temperature; factor that affect the expression of tdh is

strain greater than temperature greater than salinity.
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Table 1 Gene type of 3 Vibrio parahaemolyticus strains

E‘rfn tlh tdh trh
ATCC17802 4 - +
ATCC33846 & + -
ATCC33847 & + -

RNA #2HUFI RT-PCR A AH X1 U Trizol i) |
BIRBEIE A Invitrogen 28 Fl; A/ IGEEQ24:1, VIV),
SR JoK Ol A5 . FEIIR — CFR(DEPC), 1
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/N F]; SYBR green mixture 256 H ABI,
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Table 2 Primers used in the experiment
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T CTCAG
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L GAAGCACTG

T GCTACTTTCTAGCATT
TTCTCTGC

tlh
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L TTTTGGAC
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Fig. 1 Bacterial counts histogram of three strains of Vibrio
parahaemolyticus at different salinity
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Fig. 2 Bacterial counts histogram of three strains of Vibrio
parahaemolyticus at different temperature
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EEMREER

H 5 2B 16S rRNA Fil tdh F PRl fige ith & m] D
S BE(E, HERR THERESEY 18, FIHEXT IRy
W2k, LB JE3E X5 5.
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Fig. 3 PCR amplification of t/h gene in total RNA of Vibrio parahaemolyticus
:: M: 100 bp DNA ladder; 1: DNA FHHEX]H; 2-13: $2HUAHY &L RNA.
Note: M: 100 bp DNA ladder; 1: DNA positive control; 2—13: Total RNA.

© FEMZERMEMHRTATIESHELR http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



Wi A% POLRE B PCR LI A MLIKE b 7 (dh S 9% 3% 92 5+ 1081

A Amplification plot B Melt curve
10 r ;
HAl BECHED 1.0 HA' BECHED
Ll HENFEGEH WEMNFEGEH

~ 038
0.1 b
g

0.01 5 06
= =5
"<<1 =
0.001 z

s 0.4
P
0.000 1 ]

0.2

0.00001
Tm: 72.01
0.000 001 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1
2 46 810121416182022242628303234363840 60.0 650 70.0 75.0 80.0 85.0 90.0 950
Cycle Temperature (°C)

El 4 EIAMILE cDNA B 16S rRNA F0 #lh B E B K EE PCR 2T 18 fh £ (A)F R AR #h 22 (B)
Fig. 4 Real-time fluorescence quantitative PCR amplification curves (A) and melting curve (B) of 16S rRNA and #/h gene in
cDNA of Vibrio parahaemolyticus
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Fig. 5 Real-time fluorescence quantitative PCR amplification curves (A) and melting curve (B) of 16S rRNA and #dh gene in
cDNA of Vibrio parahaemolyticus
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3 3KAREIAMINE TLH £FEREEE TR *5 FHKAREAMINE TDH EFEFRERE T
RIEES RIBES
Table 3 Expression differences of tlh gene under different Table 5 Expression differences of tdh gene under
salinity in 3 Vibrio parahaemolyticus strains different salinity in 3 Vibrio parahaemolyticus strains
Eh R N
%ﬁk ,“‘TE AACT 2M(-AACT) %ﬁ% ‘”‘TE AACT 2A(-AACY)
Strain Salinity (%) Strain Salinity (%)
1 1.08+0.01 0.47+0.01 1 0+0.01 1.01+0.01
3 —1.09+0.01 2.14+£0.01 3 2.19+0.01 0.21£0.01
ATCC17802 5 —2.97+0.02 7.85+0.02 ATCC33846 5 2.05+0.02 0.24+0.02
8 —0.66+0.01 1.58+0.01 8 5.95+0.01 0.01£0.01
10 0.77+0.01 0.58+0.01 10 5.68+0.01 0.02+0.01
1 0+0.01 1.01+£0.01 1 —0.51+0.03 1.41£0.03
3 0.52+0.02 0.69+0.02 3 0.01+£0.01 0.98+0.01
ATCC33846 5 —0.83+0.02 3.57+0.02 ATCC33847 5 0.64+0.01 0.64+0.01
8 1.08+0.01 0.47+0.01 8 0.79£0.02 0.57+0.02
10 2.57+0.01 0.16+0.01 10 1.76+0.01 0.29+0.01
1 —2.00+0.02 4.02+0.02
3 ~1.66+0.01 3.16+0.01 %6 FIKRAREEIAMINE TDH & FEFERE T
: =
ATCC33847 5 —2.87+0.01 7.324+0.01 ﬁﬁjﬁ#
Table 6  Expression differences of tdh gene under
8 —0.88+0.03 1.85+0.03 different temperature in 3 Vibrio parahaemolyticus strains
10 0+0.01 1.01+0.01 B JH
itk i f AACr 27 (~AACT)
Strain Temperature (°C)
F4 3HAFEEMINE TLH £ E7ERFIRE T § 2202002 0034002
EHES 10 4.62:0.01  0.04=0.01
Table 4 Expression differences of tlh gene under different 20 2.28+0.01 0.21+0.01
temperature in 3 Vibrio parahaemolyticus strains ATCC33846
— R 25 0£0.01 1.01+0.01
(It )32
AAC 2M—AAC
Strain  Temperature (°C) T ( T) 30 3.64+0.01 0.08+0.01
4 0+0.01 1.0120.01 37 4.35+£0.01 0.05+0.01
10 ~1.69+0.01 3.24+0.01 4 0.52+0.01 0.69+0.01
ATCC17802 20 —2.28+0.02 4.87+0.02 10 0.44+0.01 0.73+0.01
T 7
25 —1.65+0.01 3.14+0.01 ATCC33847 20 —3.41+0.02 10.61+0.02
37 -137£0.01  2.58+0.01 <l S ZEONEEE U
p Y N 37 -1.07+0.01  2.11x0.01
10 1.06+0.02 0.47+0.02 -
TCCa384 20 0001  1.01£0.01 H—SE IR
25 0.58£0.01  0.66+0.01 Zi b, R K G PR EE S SE A otk R0 tdh 1Y
30 1.8740.03  0.27+0.03 FROE RSB, B 5% B Rl A KRR
BT 20001 02001 s ] BRI S T, R
4 0.62+0.02 0.65+0.02 N .
Xof PR R A A S
10 —1.01£0.01 2.01+0.01
20 —2.97+0.01 7.86+0.01 AN )
ATCC33847 3 Wwig
25 —1.82+0.01 3.53+0.01
30 ~2.04£0.01 4112001 W] SPSS GEit o3 M A Xt bR B s 347 3 A,
37 2495002 5624002 BRI S R B A 2 BRI R
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Table 7 Expression diffenences of #/h

Al

PSS Sum of ar Mean F Sig.
Factors squares squares

Eh

mFE 35.614 4 8.904 1.912 0.185
Salinity

L 14.602 5 2.920 0.535 0.746

Temperature

E‘ﬁk 49.629 2 24815  6.606 0.004

Strain
*8 TDHEREMKREER
Table 8 Expression diffenences of tdh

3

K= Sum of df Mean F S
Factors squares squares

Eh

EE 0.394 4 0.099 0.309 0.861
Salinity

yB

it 2 226.522 5 45.304 0.735 0.623

Temperature
ﬁ]ﬁk 91.427 1 91.427 3.245 0.087
Strain

MG 7 M3k 8, Wit thig FIE, "TUASHLT
51 (1) % TLH R RIKHEFZ R R:
FAR>EREE>IREE; (2) 0 TDH R ERBMHFZ
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ZE AT UL, BRI, RIEA RR P A S
FERRINENE PR WIE SSIIE SIS A5 &/ N8/ G571
WHRERR W, FERE . . RES. HA
IFi] 1) P35 2% A X R TR B ) i R 3 3k 1 s i R FEAS —
B/, EMTE T, AT LUE T i EE S Rk
FA) R /N SR [ 432 LU BZ B0 O 75 ) R/, BINZ TR X
ANRSfEERRBE RN X, SR ZEEE AR
B R X AN TR B ) P s, O3 2o el AR R
A SR 7 0 PR e ik, T Ik B iR A
R et NS O ADNG NV AE LS

AR5 A2 FH 26 RE i PCR 3E A I ) 1 ot 9 o AN
IFi) BT Aok 0[] B8 i 7 AN TR) 9 2B S R (R, TRLEE)
T tlh BN tdh 2P mRNA R IE 225, AU ENE
M5 EE 76 A B 2508 T 10 A K 25 5 R e A K 2R,
[R5 1 ¢l 0 tdh 3 R 1 3238 25 57 LRI 23k 2%
fF, IS Bk . R R R N Rk 22 F
PRI RN, XEFFEAM R IREEXS Vp 1Y tlh 1 tdh HE A

AL LR, SRR b A 1dh SEIRL A0
DI AEAISOR T T 3ER . T L B PR 3
S T T 28 99 75 1, S 45 L T4
5 L9 A0S 88 55 0 B 22 D A 3R
B LAY

AR SO 5, B 0 L 9 )
SEP h A tdh 7 H3 K /NETFRBE A P, T IR R
FRBEZ (F RS, AL TR ARt — B 4
A R 2 B, S 2 R TR WS 1

2 % X Wk
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