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F F DD-PCR % & &5\ [ R 48 2 1Y FF EE £ = ¢cDNA X RiA

e ET " HRgrgE L e i R E L ke B!
(L VR IR A A B I AR it e B M B A S =, LU AR F 5 266003 ; 2. 1 K =Rl 5 Be 71K ™=
WFFEHT, 8L 30 434000)

FEE . AW R H mRNA 2% 5 R4 R (mRNA differentid display, DD-PCR) 43 851583 20 NM8YK 1 (Vibrio anguillarum)
V5 HI IS 22 57 3R IR 6F (Paralichthys olivaceus) cDNA Fy B, 38 % 22 57 i B4 7 I 41 ke D 781 et
VAR SRS TS A5 30 9 AN BAYE B, Horb 24N i Be S VR IR o B TR, — A 5 20 6 C3 AR e BE D [R] 5 98 % , 75
— AP EE TEGT ( S2 UM TR R S )BEDR g BE IR, IR R 98 963 HAX TAN B cDNA R B LRI IR TR,
X 942 5 BOSHEACFRAL of B A AN T T RS ) B 25 S5 ik T L2850 B 22 8 I 015 S A 7E P AU 5 U AU
S0 e A AR B D B IRZRIK WD A TR RN S G S 5 sl I TR AR DG BE D o X ik S DR i — 2L I DI RE AT

GO A SRR B R MR AR S [ EKERE,2010,17 (3): 431-438]

KRR FOT; BEINH; SEPIFGK; mRAN 225 7R 5 2 5E i RT-PCR

hES#ES: Q781 ZERFRINAD: A

F8F (Paralichthys olivaceus) J&= P & ¥ | {81165 Hb
DRI FRFRF A B b 2 — , B 8 B 3R e A
R AR R B SR A SRR N T e
TR W R G RV 2 R W BL 2, I B H )™
L, IR ok T E ORI MG T o 889N E R
Je— A B EPEBOR A R MESON , B E 2R
P GEAE AR, SETRAE S0 % L 1 A R
AR LA i R A8 2 A8 A TP L (B 2 7 A 4
AR PR TS G LA K5 R 2R i 24 M A, T
O3 T AR B R AT DLE 6] 8 H O T R L TR
0T Pl B T R ORI X T
58 I TR g RO BIF 5 S A PP i T BT B9 20 B MR E TR
AT IR LL R i £ AR RE AR 348 2H 20 B~y WL 4 55
J5 180 5, E S UT 68 (Oncorhynchus mykiss) 5E b £
(Brachydanio rerio) 8 (Cyprinus carpio L.) %% (Clarias
gariepinus), K PG ¥ fif (Salmo salar 1.), K V4 7 5
(Gadus morhua L.) S50 SRR HEAT T HE 40 1B

s BE: 2009-10-08; 1&1T HER: 2009-11-16.

XEHS: 1005-8737-(2010) 03-0431-08

G258 B R AT T S R AN
MHCHER Z 350 91T BIHOR A DG 1) MHC H ]
7l X1 25 [ 45 10 SR B AFLP 2 AR W25 75 16 3] 7F 64t
WA 4> FhRic, (E BT Yo o S8 I B o A O
FEDRI) o 5 R EAI 5% 1 A WLARE

mRNA 225 B/RF AR (mRNA differential display,
DD-PCR) J& Liang Fll Pardee 1992 QST AR ZH
BURE RGN FE R AT 43 B — R P IR 4T Z A AL
(5 M, AHIFSE R DD-PCR 5 AR 4325 52 68 3 B
V55 25K 110 F 61 25 5 cDNA F B, LI 4 F 7K F
FAG I Gy Y 8 S R AR DG I B [, Ry 24T
B B K SRS A

1 ##5EFE

1.1 #
SIS FH AR S 2 6 HR T 3R R 3, SRR/
FEAR—F SE R K29 em, KR 10 g 247, BEHL

HE&WHR: FF 863 M RWTs 5 & B H ( 2006AA10A404); EFK HRRF-IE4 T H (30671624 ,30600455) %) .
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Sy, BEAL 40 R B SR 1 R JCAEfr S s fil A
1363 0 055 55 5 B Chen 251 (07 1, SR RN P 554,
8 T 468 90 AT B 0.1 miL, o R 2 U 55 ) 45 51)
K AR K, FEESSFM6h 12h .24 hFl
48 h 3 591l $1 BT HE A Rk A A A L R
B8 N O IE LA S B R, BB AR A T
RAE ORI RS 3] -80 “C MR IR VKA 2
1.2 R

Trizol Reagent, M-MLV U455 . RNasin, DEPC.,
ANTP #JI4 F Promega /A 75 Tag DNA 24 i . DNase
1. pMDI8-T I 7] & W [ Takara 23 75 AR F 5K
B = ot 4t
1.3 Z RNARJREL

F4 Trizol 14 I 5 $ HUAS 41 21 B RNA, ] DNase 1
% RNA 5% B4 19 DNA , 2R J5 F Amersham Ultrospec
2100 Pro 143 ¥ BE 11 7 RNA 9 &% £, IR 481 %
TR WA G R DR JH 5 P 5 R R ARl A
w1 RNA e BEAHA], SR F5 —80 “CARAFE H o
14 cDNAHIEH

PAAlAb 5 RNAAVE R S5 sRASim, 15 1 cDNA [R5
—4 , VAR ZR (20 pL) SAEHEUTR : 1)2.0 pg i RNA,
HiE 519 (20 pmol/L) 5 L, JR-& )5 70 *C/KIE 5 min, 37,
BIEVK 15 2) W) R A & R 5 M-MLV buffer
5 ulL, ANTP (2.5 mmol/L) 5 uL, RNasin (40 U/uL) 0.7 pL,
M-MLV (200 U/uL) 1 pL, #b JIDEPC 7K i & {4 £
20 uL, 43R4 ,42 °C, 1 h; 3)95°C, 5 min S50 5
il , 2 11 S8, 20 CARAFAG
1.5 S|¥i&it. PCR ¥ 18R ik

e33R v i 7€ 519 (HT11A/C/G) A8~
5" KImBEHLE 19 (APn, n=9 ~ 16) #£17 DD-PCR [ )i},
S B TR A F AR RS RS IR 1,

20 LA PCRAK R A 45: 1.4 cDNA 1 pL, 4
FE 519 (2 pmol/L) FFE AL 51 97 (2 pmol/L) 452 pL,
MgCl, (25 mmol/L) 1.6 pL, dNTP (2.5 mmol/L) 1.6 uL,
10xPCR buffer 2 uL., Tag B (5 U/uL) 0.2 pL, ddH,0
9.6 ul. ¥ Z&F U F: 94 °C 3 min; 94 °C 1 min,
41 °C 2 min, 72 °C 1.5 min, 3 30ME#R; 72 °C 10 min,

%£1 PCR3|¥F7I
Tab.1 The sequences of PCR primers

SR SIS (5 -3")
Primer name Primer sequence (5’ -3")
HTI11A AAGCTTTTTTTTTTTA
HTI11C AAGCTTTTTTTTTTTC
HT11G AAGCTTTTTTTTTTTG
AP9 AAGCTTCATTCCG
AP10 AAGCTTCCACGTA
API1 AAGCTTCGGGTAA
API12 AAGCTTGAGTGCT
AP13 AAGCTTCGGCATA
AP14 AAGCTTGGAGCTT
AP15 AAGCTTACGCAAC
AP16 AAGCTTTAGAGCG

PGSR , 76 PCR W) o A SRR AL 22 v
1,94 CAZ M5 min, 7K L3R LS pL EFE, T 6 %
F18) 25 1 SR8 TR T P 6 Jg L b 3k A 85, G S PR e 1k
B,
1.6 =RFBEREW. EERF

FHIT R NEERE U0 22 55 00 8 T B0
T, 20 pLALZE K, 4 °C I 5 B0 J5 B ul |
TR B EAT UK PCR, 2 41 7] 1.5, 1.5 % Bt
FEWE R VKA . B R 1 J5 B — 4547 1Y PCR 7™
Y15 pL E A% A pMDI8-T % 4% (S IR0 &l F il
B),5 nL % 32 P2 M) 55 AL DH 5o %2 25 40, I A
100 mg/mL 2 7 B & 19 LB B IR 1% 78 Hit (%5 X-gal
FIPTG), i % K5 77 PRI BEHEAT I 7% PCR; Mse 1%
Taq 1EFVI TRV PCR P24 L) SR8 T BE A — 20 SRR
TE— B0 i B TR V& 6 T TR 2 W) Rl e 4G
5 GenBank HOAH N P81 HEA T [T LA
17 ERFBNEIERABLRIESH

I 25 B 2R FH 2 5 B RT-PCR (Semi-quantitative
RT-PCR) #EAT, EAARAS0EE Sy BOXE RE 20 K7 68 511 74 175
S o] I B AS R 40 S L RNA 452 g, Al I BEHL 5|
Yy I % 5 W20 WL cDNA & T, #2916 4% 22
S b B I e 45 3R g S e T B RURe S 1, LA
Bactin N2, PCR 22 J5 2 Ty g W68 J6C Hi Sk A )
% 22 5 i BEAE o B RGO Al b g SRR I B,
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K22 S BUERIA R 8 1E 5 PAGE I b R 25 R —
A A R, s 2 D) A Al B s 2 i P o
it RT-PCR X R A5 #Y BH L A Be A A W) ZH 2L g5 =

I IE] R 2R 1S A TIFSE . 25 ul RT-PC WA %

10 x PCR buffer 2.5 pL, dNTPs (2.5 mmol/L) 2.0 pL,
MgCl, (25 mmol/L) 1.5 pL, Primer (5 mmol/L) 0.5 pL,
Taq Wi ( 5U/uL) 0.2 uL, cDNA 1 uL, ddH,0 %+ &=
25 ulo R A M: 94 C7AE P43 ming 94 °C 30 s,
55 °C 305,72 °C 505,30/ 15 72 °C ZE {1 10 min,
4 CHRI . 1 1.5% WS R EEE e FL VKR I , 4t )
o LA Iy 3 R B\ M B R B, w2

B-actin 14 254G IR, it H 5140 7 51 4 B-actin F,
5" -GAGATGAAGCCCAGAGCAAGAG-3"; f-actin R,
5'-CAGCTGTGGTGGTGAAGGAGTAG-3" ,

2 ZERE55MH

21 mRNA EZREBTROW

R 3AHEE 51 8 A HEALG | P 3 2445
YA, A3 ) F 988 I B Ak TE 2 R ) R 2EL I L 3
PEEAEANIAI B (6 h 12 h 24 hF148 h) T AR &
RNA #47 DD-PCR 4341, Il 1 R 53 25 5 Fr Bt mRNA
225 R S AL R

M1 2 3 456 7 8 M1 234567 8

1 X e b FHZH AR R A BF mRNA 22 53 Wm0 73 45
Az iFsB: 1. M: OX174; 1-4: XFHRA16 h 12 h 24 h 48 h¥ih; 5-8: KFLAL6 h 12 h 24 h 48 Wil ik P 225 Rk B
Fig. 1 Partial results of mRNA differential display on flounder of Vibrio anguillarum treated group and control group
A': liver; B: kidney. M : marker @X174; 1-4: sample of control group at 6 h,12 h,24 h,48 h; 5-8: samples of treated group
at 6 h,12 h,24 h,48 h. Differentially expressed fragments are shown by arrows.

LR RN 20 AR E RIB 22 57 7 Br (3R 2), 4%
LA ] HEZH A A ] P i 3R 3k 25 SIS LT 4l 4
Je: 1) TEXTRRA s A A 2 4% (10%); 2) TEALFRA]
TR 955 (45%); 3) HAEXT IR h Rk 255
(10%); 4) RAFAFEL h3REAT 7 5% (35%),

22 ERFEBEME.ERERNF
X PAGE 58 b i) 25 57 v BelfA T k) 3

1.5% (RS IR M BE I L DRAS N , 4975 3 81— 2%, i L
Fr B4R SE HIAE 200 ~ 300 bp Z ], X kA1
PRI TERE T, 79 HE X 2 SRR WY, 201> 22
SEBER A 24 B CI43 R CIS3 43 51 5 6T C3 4
& (Complement component 3), TEGT (Testis-enhanced
gene transcript) J K] 5 £ [R5, )5 51 AR RUPE YA 98%
HA 18 Fr Bl R ) 5 Z A IR = O FE A
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Tab. 2 Differentially expressed fragments in flounders of Vibrio anguillarum treated group and control group
i PR 51 aE Xif HE 2 Qb
No. Fragment name Primer Organ Control group  Treated group
1 Al51 HT, A-AP,; BB M Liver, kidney, spleen ++ +
2 GI22 HT, G-AP,, JF Liver ++ +
3 ci23 HT,,C-AP,, BB G Liver, kidney, spleen + ++
4 Ci32 HT,,C-AP,, JIF Liver + ++
5 Cl43 HT,,C-AP,, AT Liver + ++
6 Cl53 HT,,C-AP,s JF VB Liver, kidney + ++
7 C154 HT,,C-AP,, AT Liver + ++
8 CI61 HT,,C-AP,, T Liver + ++
9 CI65 HT,,C-AP,, JF Liver + ++
10 G931 HT,,G-AP, I Liver + ++
11 G932 HT,,G-AP, B Liver + ++
12 ci21 HT,,C-AP,, ¥ Kidney + -
13 CcI162 HT,,C-AP, AT Liver + -
14 A101 HT,,A-AP,, B % Kidney, spleen - +
15 Alll HT, A-AP,, AT Liver - +
16 Al42 HT, A-AP,, T Liver - +
17 C133 HT,,C-AP,, 5 B Kidney, spleen - +
18 Cl134 HT,,C-AP,, B ¥ Kidney, spleen - +
19 Cl66 HT,,C-AP 5 Kidney - +
20 Gi23 HT,,G-AP,, Jlit Spleen - +

e — B RIE; +: RIB ++: RIS A T RIZM R B BRYE B

Note: —: no express; +: express; ++: high express; Fragments with underlines are positive ones.

23 E=ERFERMRT-PCRIIE

7€ i RT-PCR 1Y 0 M 45 R R W1, 201> 25 53¢

EATAEAL FREFIXF B A AT B M e A ] e g 2

B o i BrGR2) NIHME A B, BHIE R i 45%;  —30, 812 o 22 5 i B e oA

bp
250
100
250
100

500
250

=
)
w
I
W
a

Ci23

Ci23

[f-actin

K2 #2250 i B RT-PCR Bk 4 2R
M: Marker @X174; 1-3: Xt HELHAFAE B ME UL ; 4-6: AbBRAFIE B AE BEUIE .
Fig. 2 Identification of partial differential fragments using RT-PCR

M: marker @X174; 1-3: liver, kidney and spleen of control group; 4-6: liver, kidney and spleen of treated group.
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24 ERFTIEDHER
R T 22 55 A BEE AN [R) 2H 2R s ) BE Y
FEIREDBL, FI 2 B RT-PCR X 9/ A : A B e ab 3

bp M CLIL2L314
250
100

250
100

C K1 K2K3 K4 C S182 8354

500
250

250
100

500
250

C G1G2G3G4

S5 4B ] BE (6 h 12 h 24 h 48 h) .7 R 20 41 (1
I AU 8 N GOE LR WS T T
WA, B 3 &0 22 57 Bk R Sk S sy J i

C 111121314 C HIH2H3H4 C MIM2M3M4

Ci23
Ci132
Cl43
C153

P-actin

E3 o225 i B R Rk EE
M: Marker @X174; C: XF B2 L1-14; A0 P41 6 h 12 h.24 h 48 h IFAEARE s KI-K4: ZbBHZH 6 h 12 h 24 h 48 h 5 BEAE 5 S1-S4: AbHHZl6h,
12 h 24 h 48 h T FER s G1=G4: AbFRZH 6 h 12 h 24 h 48 h#IFES; T1-14: AbFEZH 6 h 12 h 24 h 48 hIEkES:; H1-H4: AbFEZH6 h 12 h.24 h 48

hoCWEARE S ; MI-M4: ZbFEZH 6 h 12 h.24 h .48 h LN FES, .

Fig. 3 Gene expression profile of partial differential fragments
M: marker @X174; C: control group; L1-14; liver of treatment group at 6 h,12 h,24 h,48 h; K1-K4: kidney of treatment group at 6 h,12 h,24 h,48 h;
S1-S4: spleen of treatment group at 6 h, 12 h,24 h,48 h; G1-G4: gill of treatment group at 6 h,12 h,24 h,48 h; [1-14: intestine of treatment group at 6 h,
12 h,24 h,48 h; HI-H4: heart of treatment group at 6 h,12 h,24 h,48 h; M1-M4: muscle of treatment group at 6 h,12 h,24 h,48 h.

LIS BEAEAS TR A [a) AN 41 40 b iy e 5k 2
TR A S AR RS A, W25 5 BE CI23 e X HR A
(I B L N O IR LT 18 FRk sl eah mEAR
N, PRSP 2 5 LRk i B B, V55 48 h
[ 2235 e K, 7RI VB MR I A0 D B i 22
S B CI32 EALBRAT B L Ok i ek B i
S5, T ELBE I R A4, SRR s i i, 78 S
B PR R I 5 15 T C3 M B TR VR %) B
C143 R AEAL PR TS B 2H rp (%) BFAE AN g 3k
FE AL 2P RGNS 2 635 7 ELR RS (] 1K, 74k
PR FWE b 0 25 S W . 5 TEGT HE M & B
R 0 B CIS3AETE B L /N O E LY
LT Rk BN AL B 6 h )5, e L
AP FRIA R BT AN, 75 B IIE b SRR R, i
Jei BERS TP RE R | LR Tk SR T B A

3 itig

i e 22 S A FL R 7 AR £, DD-PCR 1 T
LA RNA F 8 /D SRRy ] st | m [ e

H AL A RE S SRS MAS B T R Sz N,
HAE TR 5 9 A DG HE PR Jy T & #246 S T A
VEF . BV RS2 EIE I %8 AR A7 AE— 2 Bk
B: 1) BPHE R 70 %5 2) 15311 22 5 F BURBR T
3", K EERU , RZAE 100 ~ 500 bp { N, H A 3
Ui A A X5 3) it HITBCSR PR [0 2R, B s i o e
T5 e b e, AS S U T T e 1)
1 AgNO SR AL BE A L GE iy [F) 6 3R W £, 7E IR
TIE 1 R R ) TR, HEBR TR V5 e 2) 20
DNase [T 7R A IO DNA Y5 44 3) %2 ~ 3k E &,
VERR T S PR R RIA N 22 4500 4) 51kt
J5 T, S DAL, G0 S | B, T4 s 4 1
Frsetee et DL bk A5 30 T ROE W AR e Rk
(022 S 25, B R BT o B LU A1 A 459% A R S
55% , M HCRT ASRGE 1Y 70 % BIE BHE , A S2 67—
FRBE LA TR BH PR L B
A 5% 38 5 DD-PCR 15 21 1 9 4> FH 4 /- B,
B 5 R B (55.56%) 7 XF B2 IR 5, 7EAb B A
Hs 238 3 BOE A IRAL P AN Rk, R AL B
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FRERIR; 1 BEAE XS B h s 3k Ab PG ik & HLHLL, 5 XFRTH AR EAE R MO A T

REEATS, DAL I T 3R A (0 BE A e B v L A T o 38 U5 2
RIS A R 32, AR 245 B R
() R BEH, R B C 143 5 2 B C3 4 MA I PR AR (U
98% , C3 JeAMA R GE Y Hh L oY, *MAR R Gt 2 G B
T AR R 5T, FE B R AR B PR BT
AW A5 2P0 TR I L REVE T 90 E R AT
PRI, A B R R . A PR, 1
Bt 2 b HMARR T HA R R AANE R
iR A s O BB A A 3 R R
A7 WA A W TG P A S DRV A, B BT IR B
AR SR C3 A 658 5K B Ak BT J5 AN [R) 2 ZURI
2RI, C3RMA L AE AL FRA R X B2
(8 RE AN/ N A e 3k, T ELTE X HR 2 2 ff
IR, SR 2 J5 , BfAs (R B, 7 C3 #MAA B2
TR R AR T TG N, AE S A R O8I
Lamas % "BIF 57 ¢ B, 588 9 7 B0 7 o 60 54 JET A
LD F 18 5 | X B 2 SR AR T A, B e
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A C3 R R IE, I TE IR G A K A 6% (Sinergasilus
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AT B b — R R PR T A R
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S A PR T Ho R ek S MR ) S LR S BT
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RIS TR AR, 1117 B L 2 b B I s 3
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Isolation and expression of differentially expressed cDNA in
Paralichthys olivaceus induced by Vibrio anguillarum with DD-PCR

FAN Yuding'*, CHEN Yanjie', ZHONG Qiwang', QI Jie', ZHANG Quangi'

(1.Key Laboratory of Marine Genetics and Breeding, Ministry of Education; Department of Marine Biology, Ocean University of China,
Qingdao 266003, China; 2.Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China )

Abstract: Due to the good taste and nutritional value, Japanese flounder, Paralichthys olivaceus is one of the
most important marine aquaculture species and is widely cultured along northern coastal areas in China. Vibrio
anguillarum is the main causative agent of vibriosis which is a highly significant disease for cultured and wild marine
fish, including Japanese flounder. Vibriosis has resulted in severe economic losses, which hindered the development
of aquaculture. The use of antibiotics could partially solve the problem, but bring risks of antibiotic residues in fish,
environmental pollution, and antibiotic resistance development. To obtain genes associated with Vibrio anguillarum
disease and provide references for molecular marker-assisted selective breeding of Japanese flounder, the mRNA
differential display technique (DD-PCR ) was performed to identify and isolate differentially expressed ¢cDNAs
representing transcripts from Paralichthys olivaceus challenged by Vibrio anguillarum. Total 20 cDNA fragments were
recoveried, cloned and sequenced, of which nine were confirmed to be positive fragments, after elimination of false-
positives by Semi-quantitative RT-PCR (reverse transcription polymerase chain reaction ) expression studies. Among
these nine positive fragments, BLAST analysis indicated that two of them shared high homology with known genes.
One was homologous with complement component 3 gene (98% identity ), the other showed 98% identity with TEGT
(testis-enhanced gene transcript) gene, while the others were new ¢cDNA fragments and had no high homologous
genes in GenBank database. RT-PCR analysis showed that these nine positive fragments differentially expressed in
different organisms and times between Vibrio anguillarum treated group and control group, and expressions of most
fragments increased in main fish immune organs such as liver, kidney and spleen after infection, so these fragments
maybe Vibrio anguillarum-resistance associated genes of Paralichthys olivaceus. Further research on the functions of
these genes will provide important reference for molecular marker-assisted selective breeding of Japanese flounder.
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