WK™ FE

BEN2m V.13 N2
2006 % 3 J] Journal of Fishery Sciences of China o
MEHR AT RAREE S AR R PR

AN EHG FEH . HRE . BFOC, FAR
(1. MHARBRAL LA, BRI MHRDE 150080; 2. PILAS 8 POFIR BUEILAS SRS, BT MAEN 1500, 3. £§
AAKT EARESHATR. LN 200000, 4. XEASFR EARFSHATR.ILT X 116023)

M VU T AR S BT SE  Cpries corpeo ) CMETEAR M X A0 IH, O £ 0 S {QET MELNA R
[ Cyprimus carpeo wapanen Tohang ) FH) M Cyprrmns pellogrmom Tohang) % FAUEITEA LW, ENFNER
FRESHM. HHOWARSTRRANE T - EMTDR NS REGAM ONA TH, 584 2000 T 8. 5K

480 T RS TTRAREWE, AN o0 TR R, BRI 9 RMMNF. ELFNSHIEY, 13 TRE
400 55 P P PO B g BS% — 98 55 AR89 13 T SRR R AR AT 13 T 5 N SR 6 R,
#i brevican #5 AMP-acid /80 COFL 2 SN S KEE . FEHOIRTETEMAC) T pE.FIFRG . EHAKY

M. EPD L M VBN T ROSWE AT RNARAGNTEY. 000 RN LM, Ny RN
Bk, DN R T HFR A R R U RAS T AT LN MR RN, | N RS, 2006 1)

(2):193 - 199

RO UM DN MG 2 ML CONA 0N
PEART:QE  TWERE:A

HEMBEESTFHEARESHFWE.C
LSRR B LR DS TS RS ) £
R, iR e Wb S T RO 2R,
BERMMYEHN . A IMOERS", HE XM
RUENAMNS TRIGERSFH T, EFEAR
VLM TR ALK YRR

SFARY, Wu 85 1 028 00 b O
(AFP) g 58 5% 38 519 4 0 { Orenchromis massambi-
as Petens) {ENRHERN Y EOFLM, BE

REARAHE, RHDYO by TETHN
MR ERBIEE, M T 6 T SHMAAE XM
AFIC,WE THEfE AR £ E WS
I8 SNI14S1e iE— 5 Ml HURFER I K00 51 F
BT E (B ( Cyprimus carpio ) B8 16 75 14 i

Lo B5%, MEFRR, S PHET RRBELN RS
ERAN M LR IS K c WL

W AR PO G ENR e

AWMEMN: 2004 - 07 - 14, WETEM: 2008 - 10- 24
BATR N E 737 W LM |1 RER(2004CH 17404

X MRE : 1005 - 737 - (2006 )02 - 0193 - 07

ERSE RN 1 1" WapssS "I o 0 R
A B A LW ( Teralurus puncrarus )i 17 HLE
S5, A IR BUR M AR R RN
AT T AHT , B, 660 - 5H 8 i D =P 06 o) 0 R
FEEMEN, TP RS TR OEN, D Hy B
B PR T R R A R
B T, RZMWMWE SR ko LR

B, ER ATHMNSEAKY HXBRTLTE
RSO RIET T T RIE L,

1996 9F , Distchenko %88 T —BK#H -
NA TR 25 2 o 0y T T S DR e M2 2 (suppeession
subtractive hybridization, SSH) , 11 F 2 KB+ mR-
NA Frikm 2R AS0%E, &M T DORT-PCR
EMERERER RDA BN CRR8E R

PR . LRl B T Rl R
9 H A BOCTHNE ST IE, R0 28 9 KN
WA DO W ik, KR HH SSH kR

SERAT R0 - ), i, W, R LS R AMNE SRR Tel 0451 - B48A314, E-muil: - 10198163, com
DAEES. LNSM ARS8 SRR VM AE LDH M T EST W AR, &8s Rniriiees

REEHNI. 199580 - 2.0100 - 124,

VR PR MR RS 2R MR (C) KR eR e 2000
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LR AR PE F UM RN R TN
HE TP RSN LAR 79 9. I 6 0 0 T 5 8 DL
HCOOREN , ik b 5 F AT 0 2 b
UM R AR

1 ¥RSh&E

1.1 M.

B L 1 90 T 5 R ( Cyprimus carpio waya -
mensis )7 (£ ) WK M ( Cyprinus pellegnini
Tehang)( ¥ )8 % Fy WM R G RELR, &
Koty — BRI Fo AR %16 C (Rl K4 8

A 10T #04C AN b AN R 3L
A 5 do RN TR RE B A 0] M e ) G 98 i

MMES, G185 R SFETRRP®RN. 2R
o 0 I T TR 10 T A T A i
HE.
1.2 #N

Trimol 8 B Invitrogen £ #), Super SMART
PCR cDNA Synithesis Kin, PCR-Sclect dDNA Sab-
traction Kit . Advaniage cDNA PCR Koo B B Clon-
tech 25 @, pMD 18-T vector B 1 TaKaRa £ ], NC
W ] Amersham Biosciences, E . cofi DHSa B 4%
BFOR R, SO = N o BTN
1.3 B RNA MRS DNA ISR

B M Trizol BURES] 504 10 T & 4 TR
SUUE RNAL 1.2 % ERURT N B0 o 3K 0 9 120 K

MM H RN RNA T2 M. DNA
B8 B M Super SMART PCR DNA Synthesis

Kit, B RNA B R,
1.4 MM DNA TRENR

ArHIEL10°C o4 T AL ONA B3 tester
driver, £ JH PCR-Select cDNA Subtraction Kit B
A ITIEM(EL 4T A rester, 10T 4 driver) BUR 9
(EL10T W tester, 4T X driver) HMAZ. HIER
HEN PCR 9 S E S pMD 18-T vector 57 5
T L N R A N O T
cDNA L.
1.5 MARTMENMONA XN
L5.1 RO o P 0E @ ae (el
4T X wester, 10 T % driver ) #0 52 5] 75 88 &% %€ ( KL
10T X tester, 4 T X driver) 8 PCR ™9 50 L., 8
RN MR EN. Wi

R IIREULS 1 b i, 5 0 0 1 K o P JCTP
irEtHsic,

1.5.2 BEAST A OEPRVLMEE 4680 1R,
WY, FAMESIS RVM B M3 BTRE
PCR M. 8270 )4 B F 300 bp 19 PCR ™4
B NC W ECF0d i der 0 WA ), iR,
BC#Y 100 ng £ 5 5 5] AR cDNA BHEIICNG
SRR Z ) — DNA TR M EMMESIN,
AL BRSNS T ERELREN(D
3 l}illl_

1.6 BERRFNSH

50 R 09005 E M M DONA R R0
R LR 5 EE R TR CDNA B e 2 (S W R T

B 1) TR cDINA S50 SORE 428 5 L0
SRR CHMRLAMNE, #H BLAST XK
GenBank " [ BUE M 17 HLE .

2.1 WRINRNES

ALRPERMETHEWES 0TI
#F SRR ST IESR SR AT

SRRE 5 AL e i 2% v M (Rt 9 AN,
HERER SRENXHEE, IFERTAY.E
BACERAEN PN R, b Ban
Rl FOOo-16T )W ER/FSE, NN
AU MR ENTTHEE A, NEEC, &
if SSH W1 ME G F AT B R Ak e

W Sk REL RoRE LB R ST L
s

2.2 A8 RNA BEN

FUH Trizol B8 78400 150 R £ 651 0% £ RNA,1.2%
SN PORE e v R 28 W 18S R H
285 55 IBS MUMEHE HCAE 2:1~2.5: 1 4RI H
B RNA 9 ODngg Ol 8 (B €€ 1.8 ULE, &WE

P EUNE s e S A9 B RNACIM 1),
2.3 EEAeEgee

7 S T 3 9 W AR RGN
BT AR, M R R R, A
R RERA o rwbobn WEMEHERRITS. U
RNERAE(E2), RMEENSN.T5T S nin;
MT 30,57 30s,72C 1 min(40 oycks); 2T
10 min, M 2 4 0] LIR30 1.3 Bl o-ubulin
TS| 4% PCR primer | 8974740, 3kill 2.4 Lo
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wmam RFEP Y 0 VO G S 2 A (0 B BTN P MO w5

whulin F FHFI MY, Kill 2.4 9 BYE
BATHRE13 HEEEERT 41, RV E RN
.

H1 AHMERLATRARSNNE RNA
Lol THRBLILE RNAZ LD THMESLE KNA
Fig.1 Total RNAs wolsied from bisin of aomeeos carp
under different wempratures
Lame 1 1notal BNA imolaind from besm s 40 5
Lame 2 eotad RNA imolsied froen bemin st 100

M2 PCREMMMELMERBE
MDA S 7 R A DL3000; 1 ,3; 62 P2 W PCH priener |
Frflta2.4: 0 PR NGl
Fig.2 Resubis of the adaptor ligntion efficiency by PCR
MDA, ke 1120005 1, 3: PCH products are peerited by
PR priswr | aoud dessrutsenen peanes P2 of oouluiling 2.4: PCR

peharts are gew d by p Pl wad P2
1.4 AAENSR
H T R MR AP R cONA SR

RO, LA TR B o rubulin 800608145, 8
M T ) it IR 2 MR cDNA
HEHEE, CLRENMN DNA HBK, o twbulin

AR GE 18 ISRk 90 o B A4, 0 R oD
NA BB, o tubulin 3 FH M 28 ~EFLAHA
HESEY, HEH T o-cubulin 3 HEH, ARE
ZH IR T 2 2% 3).

M3 Ll e robulin M0 %I Bl FCR

LE B b St d d

B D 5 F AR 102000, 1 - &, LI VML i (DN HIES

=B ELAR ALY INA B | N5 18 TR D

b UL RE- By UL FRR, L

Fig.3 PCR snalysis of the subtractad hybridoed

elficency by o tubsdin

PCR was porformed on suborscred cINA (lanes 1~ 4) od b

it clINAT baes 5 — 81 Wy D00A Mellacrhes T 200N latem 1 e
S5 U8 cyches: benes 1 ol 61 23 cycios; bees 3 mnd 7; 28 cycie

e o wrd B: 3} cyclen

2.5 WM cDNA XEMNR
I SSH &AL ATH RS Y e, 0T
B OB Y driver, U T & 2000 S HRH E

iR cDNAL R, MG ) cDNA B RH
PMD 18T vector 0, 56 A ERFMN DH 5. MY
R 16 T REN, rPICRNFES I M(RV-M ML

47) § ML 3C3| $9( nested PCR primer 1 1 nested FCR
primer 2) 4TI PCR, LU ® 0%  f REAN
SR 4 MM S5). B4 RS ] LR, PR
b EERPLE 3001000 bp, W LEPHEM
ARIEE 100% .

1.6 MARD
BABE 2 SN R 0L 0E B IR DNA N
FOEM R, LIRS E M cDNA BHAZNY

38 TR AR cDNA S G S, 3t 60 T,
AR G0 12.5% , BN cONA XHF 12.5%
M RREACRE T 4 T M b R RE R
WE, SRRSO EBHE N TR
PRI R KRS R TR TR
fEERE ONA, SURBRHERSE T(M 6),
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Ma CIMrEqithiBts M PCR oW
b DA S TR DE2000: | - AR ERE I TN
Fig.4 PCR soalyss of the positive done by promens
RV-M and M13 4T
M: DNA rarker [H2000; benes | - 935 9 rsdomly pecied chones

M5 CURSHWRT PCR GM
MDA S T A DL2000, | -6 RPN TR
Fig.5 PCR snalysss of the postive done nesiod pramen
By TPA rmaier T 2000 laws | < 81 6 ressbondy picked ceones

. ‘ . '
L | .
it b L
o . ’ ‘. 2 - " #
. . . . .
. LI - L . - -
. . . L] :‘" - ‘ = L]
- e A w e . -\.._
:. 4' » ' - -
[ ] L4 lll-;.q." & PP
L . ~ W . . il e '
[ ’ w i L] ; Xl EET & ———
- W Cmw & W U
. agf- 0™ o s i
L L] . . W . % s @
'I ;I L -:\i::..- o ’ .
* = » " - " '-: 2

M6 RAKZHNEN LR
ALC P GLE SRR A, BN (5D 9 G e I A S

Fig.6 Dot blotting analyss of the postive dones
Ao Probe wes pregared by loresrd S5H PCR | products: 8,00 Probe wes propsed by soverse S5H PORL prodi

.7 EFANAR A EREREYS, B Ea AR KRN

A 29 - VR M B 3 T SRR NOY W
o, sy 26 - TE il it BLAST i#f71C8, /EW

AHEMRF NN RnE 1 R, &1 5
A 13 A HOX I IS Y YRR, 54T 13 T ER
RAMRREFN.

3 itie

AWM HRErENSNs RN oY,
HSFERE NP THHEN O REAR AMD DR,
GHE. RN ELEPHES TR LM AN, it
RERCHEG rEFNBR. FRET AFP KN

MWL TR KT8 AFP A BIERSE
B, AL, 0 W SR B SN AN,

RN MY, B TR XN,
FE MO0 R P A WA
10% ~15% MMM ML, i TR mme i

TSP ST s,
AR RS R BRI NE, AN
R, AW RS R A R e R
DS R0 DR, b e S ) T S
PRk i 2 50 , o] LURETE fR SR BUEFE R MG HLR,
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wmem

RHPS AWM ZAERRAEER PR w

f1 NARNSFEOMETLRAR
Tab. 1 DNA seqeence ansbysks and resulls of identitie

ER&Y SR 2] 3:3:4 L L E Genflank &Y
Ulewwe mmarnlbey [ Fhwmmdongt | gmdrmn ) Species Lermllank Acoemnon Mo
w12 640 B AW del7 ABIZ79%
ad19 24 CFL 2 i Wit  Sedd AYI9RI
ood-1 10 563 PEmREN LR 475 AF32268)
oodt 11 oy b 5 RS 4 CAIS197
ool 15 ] SR 3 R BUM 261 (TR e

S 10 A0 UM 5 {08 1 N

w1 21 544 L TR ¢4 Uy 9.3 BAARRS (S
ool1 22 2% Ex 3L 3.8 Sy F] L 5] Zedd CAABHT6
ool 23 nr bacuin 2 M0 F =1 1 Jo-67 BN sE™
col-t 24 an4 BTG EREEKFESAYE MOM  1e105 s
col-1 27 430 EFD1 RN i le-176 X141

MR E T .o He 58 CAARZIR
ool-1 28 w1 UL T 2 ®ES5M 0.0 AF12791
wl-1 29 is2 HR R OO W i 0.0 X61010
ool-1 30 525 mprt6343 RGM  2eld4 BODSS608

2000 T D A 1Y A e 2 1 R (SSH) M A Wl
HF AL AR Rk LT T A R

o PR FTAR 00N AR T 4 12.5% A0
AYERTHAREAOSRKLEE H9KEY
FREE(D ), GLOERP. 89N b 2,
eol-t 9,00kt 10, col-t 11, c0lt 15,00kt 21, col-r 22.
col-t 23,00kt 24 EERRAY LW, MWME N ot
27 .col-t 28 ,00d-1 29 .00l-1 30 MO MMM M XL, ¥

FREGEREHE, § XHEN 5 TRICVLAES
MM R NE, Ju B M T T ER, W

Eid®h R T -RAME TN RE TS
IS, DR N 00 I 00y LR A TR B
Eamls, R EVETNHE. IRENNR
BB 0, MOk RL
¥,

29 L MR KNS, breviean BN 5%

R E AMME L ThRE. R
R, brevican SR, TR TPHERERA

R MM SEMKREH FRRET, Cofilin 2
(CFL 2) % MR % cofilin el B — 8 dr TS
B4 EA. Cofilin FRMRL R SN nMRE
AWM PAK) IEHIX, RN cofilin )
Bk N A W), fin b T R 0 o B 32 s
MRS MR, AMP-acid EIEMEH] T

B Sis AMAR, EHTRES S TRETETY
B OGBS AT S T SRR 08 A LR
MESEHAE. Bly & W8, R, KA

MM D, MHC B RANRGHY
Al T TRUBHUR SN |, S imn B8t
X BWET RN eR TR RN, U
HERRAECRT , MHC 06 %25 ik o 30 o 77 W00 i
L AHTRRERETHFE. DHUN~RE

[ . bactin 2 3%, TN RO ke FRILL,
PN IR 1 6 £ 100 0 £ R WL R T

ik, BREOFS AR RENEN X, ENRET
LA 0 , 6K IR 5400 ] MERL ok 1 I
SRRE JOUUENEHEIE & N, ANA
ROUEM LT MBS (LI 51 HCIR P REREN
FEEL GIEARTRAEASE, W THUAR
BV W K1

Faob . o TOO0 (6] U, ACTEH BT RO O SR
75 AP M BT o T L AL

AT LM R AU LM SRR AR MR R
AR Nk R R O W LU O i
RILFREEENS .

kLR RNk BRI RLNL
W oGk db,
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Application of suppression subtractive hybridization (SSH) to study of cold toler-
ance in common carp ( Cyprinus carpio)

LIANG Li-gqun'-?, LI Shao-wi??,CHANG Yu-mei® ,GAD Jun-sherg?** ., SUN Xiso wer? , LE] Qing-quan'

(1. Harbin University of Soence snd Technology, Hurban 150080, China; 2. Hellongjisng River Fisheries Research [natine, Chinee
Acaderny of Fishery Sciences, Harbin 150070, Chana; 3. College of Lile Sciences snd Technology, Shanghai Fisheries University,
Shangha 200090, Churw; 4. Coliege of Life Sciences and Technology, [ulian Fisheries College, Dalian 116023, Chin)

Abstract : Suppression subtractive hybeidization (SSH) is a powerful means w identify the differentially ex-
pressed genes including low, rare sbundance transcripts. In this study, SSH was used 10 identify the wld
tolerance related genes in the brain of common carp ( Cyprinus carpio ). The materials were prepared by
cooling the cross F; of purse red carpd Cyprinu carpio wwyemensis Tchang) cold-tolerant strains and Boshi
carpl Cyprinus pellegnini Tchang) to different temperstures. After isolation of total RNA, double strand
cDINAs were synthesized and digested with resinction enzyme Rsa | . The digested tester was then ligaed
10 two different adaptors. Following the subtractive hybridization between the tester and the driver, s sub-
tracted cONA hbrary, where enniched genes were expressed differentially under the lower temperature, wes
then constructed containing 2 000 clones. Among 480 clones detocted by dot blotting, 60 positive dones
were determined 1o differentially express, and 29 clones were sequenced and aligned on Internet, which
showed higher identities among 13 cones. The mujor dilferentially expressed genes included breviean
genes, AMP-acid lignse, muscle cofilin 2 (CFL 2) gene, isotocin gene, MHC class 1l B chain, sinc finger
protein, cytochrome onydase, EPD-1 gene, sup-related nuclear receptor/retinoid signaling modulstor and
=0 on. Nine genes were induced up regulated, indicating the vaniation of regulating genes 1w adapt the lower
temperature. Four genes were down regulsted, indicating the reduced metabolic activities during the oool-
ing process. This study plays an important role in researching the molecular genetic mechanism of fish wld
tolerance at the molecular level. [ Journal of Fishery Scences of China, 2006,13(2):193 - 199]

Key words: cold tolerance mechanism; suppression subtractive hybridization (SSH); subtracted (DNA |-
brary: Cyprinus carpio
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