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EERTZA 20 cDNA X ERHEZ R EERZERETE

ZELEARLTELZELRABY, FER

(LRGEAR =22 Be A AR GEORAERE  ILT R 1106235 2. W R IEEL TR, BAeT MG /REE 1500015 3. FBIETTAK I T A0l

AL LA TR T AL s, BT AR 150070)

. H Gubler-Hoffman VEA4 2 T %IR8 (Cyprinus carpio Linnacus) JliZH 21 cDNA SCJ% , 658 E 4574 5.7 x 10° CFU/mL,
SCPEIY EE 2 R 95% , V- B A BEK BE 20 15 kb, 56 SCPRCRAE R L SC I A R o RIS, AR 55 AR AH DG T st
cDNA SRR T 4R b i B 91, e PCR 5 [WI7E I e DNA SCEHHEA T PCRAS AN FF S E , 15 1] BLAST 1%
HE DT 14 104 cDNA J7 511 [R] GenBank 4504 4 HEA T G, 45 50 7 8 A BE: 5 AT A OG IR R , 2 4 S S Ty BE A 14 2k
VAR T5%; Lh 125 S A S0 T A A ) c DNA SCPR T8, I SRy s o 5 AT T M DR A DG By T R PRy e
BE o RN b — A SRR A DG S DR i 2 A RS R SRR T 3Rk, it — 2D B0 IE A e PR 7 0 I T B BT
FENVE R SR IDLEEEE E T m, [ PR R ,2009,16 (2): 147-155]

SCERIA : T s cDNA SR RIS N ; I IR
FESZES: Q959 SCERARINAG: A

01 2RO R R 07 PR — T SR, 41
Bt R LA 5T 2 2 AR A A A BE A T
OFRZ, AN AR S S A B TR 22 2 g
K e —SBlR] TR AR 22 5 AR R SE T
PR AER R 1 AL 18 20135 A Bt i AN 1 2R
FEAG WAL N T3 T SRR R HT Y S0 £
KRR, AT T 6 SRR MR KA ThRic, B2
TGRSR R, B2 e 2 7
T I AR A FAAA T BRI 22 S R IR ik 2H 200
U cDNA SO, 3145 601~ 4 CHE LN LU SRk sk ik
REsRABEIN (CRE DA R Bo), X e S 3Rk i PR
SERESEAT TR SINGE , 74 2 B IR s R = iR
it 3 25 A IR TR IR ENE G A b R E N
4A 3-F2FEF TR A BE S £ (Denio rerio) I & R
3- A T/ (0 R S-S A S IR 1 B £

s B HA: 2008-05-19; 11T HHEH: 2008-10-07.
HLMAB: FEZFR973 1MW H (2004CB117405) .

XEHS: 1005-8737-(2009) 02-0147-09

PR A B KA AR 1 4 S AR A DG R i
b2 E WFSEIESE W38 T 1P 2 a8 ik 2
Rk, X e AL R A (5 2K SR AR A
TR R BT Wap6s™ HUdRas R "4, x
SERIF 5T 45 S B — R I, B 2SI AR R R
YRR 32 Z 3 B G 7T UL, f K PR 3R A5 5 11K
TR RAR S A B PR, oF 1 — 26 o) B e A AP 38 7
FEHLHIEA BB SEME.

TSy e KL A o R b ORI R R D8 S AT 2R
2 NFEH R B A 4K cDNA P31 SC PR3k
BN KFFIICHE, LA, 2K Sk 2kt
SREEST TRk A B (Epinephelus coioides Hamilton) B
112 o 4 5 55 8% (Eriocheir sinensis H. Milne Edwards)
gL s E 4" R E A (Fenneropenaeus
chinensis) 8", F 1 (Andrias davidianus) JFF"®, 4 )

EE RN 255 (1983 ), 2o, WL Ao A , NG A0 2R R TR E RIS . E-mail : liyan-piq@163.com
IR : BRIRE 0, NGRS YD RE S ISE . Tel: 0451-8486314; E-mail: 1lg-1019@163.com
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(Carassius auratus gibelio Bloch) FIUH (Carassius auratus
color variety) YNl 2R [ ZH AU cDNA SO, IF:
LI F AT T R A DGR AN ERE LA (A
R DL BRAE RN cDNA SCZERG R

AR S0 B UK LA AL A 21 2 Sk B4 L, 1L Gubler-
Hoffman % (Bl Linker Primer %) ¥4 £ 88 1% 75 fii cDNA
SCIE, B RS B3R AS 5 BT IR AR S A i e e 3
P50, Ry itk — 25 A3 F 7KL 4t 7 £ AR
PRt &

1 MR5FHE

1.1 SRR
S 1 R 1 A S o A IR O N A AT 6 R Ak

A A1, SP- 4444 [ 5 400 g3 RNeasy” Lipid Tissue Mini
Kit 4 | QIAGEN /A 7]; ¢cDNA Library Construction Kit .
Oligotex-dT30<Super>mRNA Purification Kit, DL-2000
DNA Maker I [ TaKaRa A v]; DEPC I [ BBLZA Fl; 3

BB H BIOWEST > ; GOLD View Y2k H 5§ (8%
O3y S A A R X S 1 L A A
o HHLRHE O T oo scm s m) " B
1.2 FHik
121 AR ZRNARIKEREWKWN  HOH i i
i £H 20 (4 Fik) 249 600 mg T HF 4 v, 3 A VA
IR SR K, 37 B T4 1 25 B R A E A
2498 mL QIAzol Y45 1, MIZIHR 7, 7851 1R 5T, ™ h 4
I RNeasy” Lipid Tissue Mini Kit 5t B 45 45 4 $2 Bt i
RNA. JiUEH DEPC KA AF. L1 pL S RNAFE
it , JH DEPC A B st (%) K 7 % 100 4% )5 , ] Eppendorf
6131 83 58 143 G BE T 43 39l D 2 A i 7 260 nm il
280 nm P K AW FE(E . RIBFE L pL A i 1.2%
T MR FL KRG DN A RNA A58t . RNA BER T
JE#2 LA A R E : [RNAJ=0D, x D x 40 ng/mL, 2%
K D R RS, RNA (948 B2 I AR 3 OD,6/ODag,
) FUAB R 22
122 mRNAMI D B 544 % B TaKaRa/\ A
Oligotex""-dT30<Super>mRNA Purification Kitiz 7 £
FIA BRI T mRNA 43 28 4lifk . Z48ad Oligo (dT) 5 £F

He ZAE a5, 152 mRNA, FH 1.2% B 5 e 15 e,
PRG35 A mRNA . I3 5 A i OD 6 A1
0D, T mRNA i T2

123 DNASE —$#E B & B [0 JTRNARG 15 44 1Y
200 pL AR B HIIAS x 1 st Strand Synthesis Buffer
40 pL HF AL ANTPIR A4 1.2 pl. RNase Inhibitor (20
U/uL) 1.0 L. 7% Not I EEI 37 55 1 Oligo (dT) 5 Anchor
Primer (1 pg/uL) 2.0 uL, 215 A 10.8 L FAR )
mRNA (25 pg), ZEIRACE 10 minJ5, 11 pl. M-MLV
S 5 (200 U/pL)Z ROV IR ZR T, 42 CIRE 1 hJ5,
OB E T,

124 DNASFE_$RIA M 120 pul cDNA S —4%
B B I 5 x 2 nd Strand Synthesis Buffer 30 ulL.
-3k 2 W ANTP IR & 4 4.5 ul. RNase-free H,0 87.5
pL. E.coli RNase H/E.coli DNA Ligase Mixture 2 pl.
E.coli DNA Polymerase I 2 uL, 12 2] J5 & T 16 C& 2
h; 70 CHIFA 10 min, L E S min; LA 4 uL T, DNA
Polymerase 71227, F 37 C UV 10 min, [V 255540
AR cDNA 3 w11 1.0% B Hse e ra vl
1.2.5 #EKEE EBYIREH cDNAKER AT,
DNA % 1 i % 3% EcoR 1-Sma 13% 3%, 1 Nor T
b, AL 1 cDNA R B 3 SR BE AT )2 AT, B 2%
EL I b 423k W FZINT 400 bp 1 R B W8 R BE
R/INEIE ) cDNARE S FHI /58475 1 5 I (AR R L
25:24: 1) TR AEAL TSR 1 cDNA, T4 )5 H1 15 pL
RNase-free HyO % i, ELAAHEENES B TaKaRa 23 7] 11
¢DNA Library Construction Kit A4 Spin Column
BV 25 A B cDNA 5Bk

1.2.6 cDNA 5pAP3neo HEHZEZSHNL mF
15 uL cDNA AR IS HHIA 2 pl 10 x T, DNA Ligase
Buffer.1 pL. pAP3neoPredigested Vector (EcoR 1/ Not
Y] 5 A KR 22 100 ng/ull) .2 uL T, DNA Ligase(350
U/uL), B3R G 5 12 CRl R o 1] 3R sy i
JIA 80 pl 1 x TE Buffer, 55 & (100 L) 2K / &
07 1 50 (R 25 : 24« DFIE 170, 4R (100
L) B /5N (R EL 24 1) 4R 1Yk 1) Ly
FIA 1/10 4 (10 pL) 3 mol/L Sodium Acetate( pH5.2).
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4 uL Dr. GenTLE Precipitation Carrier 2% & it 100%
LW, T IRA . ZIR15 000 r/min B0 30 min, B 25
. FH70% R UEDINE, THRUITESS, FH20 pL
I X TE Buffer 5 f#UITE. 14 —80 ‘CLRAEY E.coli DHIOB
Electro-Cells T-7K_[flifif, BU1 pL 342 7=k 1 e i
1, A 1.8 kV, HiT I [E] 4 4.6 ms; fITA 1 mL SOC T
37 CHER 1 h

127 cDNAMEMEE H100 pLF% 1k ™% H
SOC EF 32542 1/100 1 1/1 000 Fi B, 43 B 100 plL
B ZE P15 em LB/Amp (100 pg/mL Amp) - H 15 57
B BL37 CHFR RO i T . iR A At
B, SBEEH (CFU) x BEELIR SR
(uL) /7 BETR A IR AR AR R (UL) x Wi B R AL x %4k
T BORL i (pg); SCEAS TR A2 SRR
x AR T BB L R AL AR AR L B AL
P 201 FA T V%, 101> 150 7 PCRAG I, 104> 47
FEFNMAE . #F 10 pL W AR Z BRI IMEKIOIA

pCK-EGFP

EGFP  Agel

sv40 ori

6.9 uL dH,0.1 pL 10 x ExTagBuffer (Mg™ Plus).1 pL
dNTP Mixture (2.5 mmol/L).0.5 pL T, Promoter Primer
(5 pmol/uL).0.5 uL Ty Promoter Primer (5 pmol/uL).0.1
uL TaKaRa Ex Tag HS (0.5 U/uL), PCR S % 4
95 CHIZEHE 1 min,94 °C 30 s,55 °C 30 5,72 °C 3 min,
30MIEFR, 72 CCHEMH 10 min, SV P29 FH 1.2% Bl
K VR J L KRG i I NCBT % BLAST T it (http://
www.nchi.nlm.nih.gov/blast) 4 W J3* /#1049~ J7 %1 [v]
GenBank 45 H40 4 2847 Lb X, 4R 5 B 74 PCR A 371
N (R 25 A EE 4 2R I AR B B R S 3
1.2.8 SEREERE DNA PWEZF AT AR
R 51 S P 25 5, 1A 7% A 2 45 2R cDNA )
FEFRB AR SR (K1), EZLHN: 1) I
AR R FL cDNA I 0 DI 17 4l
2) pCK-EGFP BUkL WUt L) K B UIAGHIN 5 3) 342 S
B yited; 4) SR HI £ 5) PCRAGIN; 6) XX
FitF DRI

EPN-gene
04
l—p pCK-EGFP-EPN
BamHI T, Ligation EPN
Agel
EGFP

Bl RlE 2R DO E N A8 IR R D ORI A i py i A
Fig. 1 Flow chart of construction of pCK—EGFP-EPN eukaryotic expression vector

2 ZERG5HMH

2.1 ZRNARELXEFMRNANSE

28 1.2% BEAEME IR 4522 , AT BT Y 285,188
FISS 45t (1K12); 288 4% 4y W 4k 52 T 18S 2% i, Lk 4
KZHR2: 1, RS RNAWEREE R A, SRNA 1
OD,/ODy5 4 2.02, FBAITHE RNA 4l 5 57 . J3 B 4lifk
1 mRNA 7754 18.9 pe 1534 1.4% (K13),
2.2 WEDNAMIAE

afi 4L 5 T 15 B mRNA 2 %% 5% & 08— B,
251.0% J B W8 FL UK DU 45, cDNA 4541 £ 24 h 78
500 ~ 2 000 bp (K14), 7341 R 4f, H RIS

RNA

28S
185

K2 #EAKZHZUE RNA

Fig. 2 Total RNAs isolated from brain of common carp
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bp

2000

1 000
750
250
500
100

K3 EZHZ mRNA
M: DL2000 Marker; 1: £lif)5 1 mRNA
Fig. 3 mRNA isolated from brain of common carp
M: DNA Marker DL2000; 1: Isolated mRNA

23 XEREWTE

. 5%5 cDNA SCZEFE 1/100 F111/1 000 Fi B FE 1 915
em LB/Amp (100 pg/mL Amp) P35 %35 |, 73 515
| 5804~ 1 56 1~ B T R, HUCHF- J44H, 4l 76 b 3805
FSCR A A IR SR AL AR 5.7 x 10 g
pAP3neo, EAEAMET 5.7 % 10° CFU/mL, EAZAY)
BB 2] 32 15 O mRNA 24 5 A8 W) BT A5 6K 4 15%
2315 T3, Horp AR T 1485 D1/ 40 g i 41K F 2 mRNA
R 2 24 15 309%, P9 I AR 45 Clarke—Carbon 24 211 . v
= In(1-P)/ In (1=n/T) (P Ay 3C P v 63 55 4t v A o]
— TP S BRI W B 99% 5 n K — R A
mRNA 7E S mRNA i o5 09 L 4l N SRR LA Py
AE 23 L0 S A4t L AT A A e 2 B e N ELA Y b
1 2H SO RE R TR 20 rh 23K Y BT A mRNA (9 5
P8 D0 1301, — D BA S i AR MR SO 2 /b i R
H 2.073x 10° LA RS ik, TS50 A5 21 i) ve B4
Yy 5.7 x 107, FEA | BEAS T K 07 8 (1 H5 DI ) 22
Ko BEBLEKIE cDNA SCIE A BHE B vt A 1647 PCR Y™
(&1 5) il e 96 7 i , 5 H0 S PR 1) o 2H 383K 95%,
P Y B B SR T 5 BT R e 3 b, PS4 4
AR B EEZH 1.5 kb,

bp

2 000

1 000
750

250

500
100

K4 BERKZZDNA (9 1.0% SRR Ik
M: DL2000 Marker; 1: 75 U BIRUE cDNA
Fig. 4 ¢DNA agarose gel electrophoresis of common carp brain
M: DNA Marker DI.2000; 1: Double-stranded cDNA

5 i cDNA SCPERR A By PCR %532
M: DL.2000 Marker; 1-10: JBEHLLZERT) 104~ cDNA 5ibE

Fig. 5 PCR analysis of 10 recombinant clones in
¢DNA library of common carp
M: Marker DL.2000; 1-10: Randomly selected cDNA clones

=]

24 MFEERVITHH

AT FHIE AR E] 10 MR ZH S cDNA P51, 22
BRaA TS5 B 791 5 GenBank i PEHEA 7% H R
[ 4% (https//www.nebinlm.nih.gov/blast), Z% FAE
105578 8 Sk A AHOCIRIIRE B, Hirh 6 2K
cDNA [T, 4 K BRI 75%; 45 7 .8 5 BV o A 4%
SN[ 51, 7T RE R D REA HIA B A I, HoAx 84
PRV SRR 91 B AN E IR LA E SR R 1

(3
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Fz1 cDNAFISIFFIRIRELLEER

Tab.1 ¢DNA sequence analysis and results of identities

YRGS R BRI bp [RIVEE H P GenBank %5
Clone number Insert size Homolog (protein) GenBank accession no.
cDNA-1 3765 Bt T 0 AR W 2 B 1 4.00e-166 BC0O76560
¢DNA-2 1820 BELh 0 505 F 1 2B HE A (ITM2B) 0.0 BC044480
¢DNA-3 693 BEDyfl NADH i & 1 56 6.00e—140 BC059674
¢DNA-4 1762 BETh iz 2 3 0.0 XM_001332762
¢DNA-5 1726 Stathmin Z % HEH 0.0 XM_001017850
¢cDNA-6 1107 JEPR R R E B 4.1 CAI04197
¢DNA-9 1618 BELh 0 i R A R MG 0.0 BC071501
¢DNA-10 1553 A R - TEE 0.0 J04986.1
B A A R R - TREA 0.0 X14134.1

2.5 REZTEZEDNAEZREHENHMETILE

T 8 AN B SERAE A 3 41 A3 A I P LA
45 cDNA-10 J7 51] 55 4 £ il 2 487 3R L Py
R, IF HiZ R4 CRA R RS T10C, B
A REAE 0 IR 3 1 b A —E BIVE ] A RT-
PCR AR AR A5 12 55 K 1 56 B TF IS A AE 645 bp, H
G 215 D@ IEMR , H b5 5 Ik 20 BRIk
19512 B

LW pCK-EGFP JFikr, 3 F F BamH IF1 Age T3
ARG 7= A 5 1) S R a5, B2 pl U D) 2l =
PR AS S5 B R A1 K T 71 J 52 25 240 L 4
TE& RN R LB IR 3 1,37 CHi IR
RAUPCHEBEDIECR , T A, Al O] e A 58
4o BENLPRBUT 164 T4 sa b EA T 40 TRl /N i 5 77,
SRS IRUBTRL (18] 6), H4H BRI R /NE 7 000 bp 22475
FIH PCR 5 5% 1- 145 H 20 R E A 7 R 1 i M
RN, 1-6,10 135 ki 434t 5 i 45 (181 7);
X PCRAG I 25 SRR HR 1.5 135 FRL 4T BamH THI
Age TRUBEEIAEIN , Y545 H B9 7= (1 8)s T )

SEMLs

bp M123456 78 910111213141516

e — w SR eS - - -
6557

Ko HREARE AR CPOLE AN AT IR R HA R A A
M: Lambda DNA/Hind Ill marker; 1-16: B4 7o .
Fig.6 Constructed ependymin eukaryotic expression vector
fused green fluorescent protein
M: Lambda DNA/Hind Il marker; 1-16: Recombinant clones.

bp M 1 2 3 45 6 7 8 910 1112 13 14

750—
5007

K7 HELH BRI PCR G
M: DL2000 Marker; 1-14: FE41J50k .
Fig. 7 PCR amplification detection of recombinant plasimids
M: DL2000 Marker; 1-14: Recombinant plasimid.
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8  BamH 1 Fl Age 1 XU AL A1 FL UK S5 5%
M: DL2000 Marker; 1.5.,13: B4k .
Fig.8 Agarose gel electrophoresis for the product
of restriction endonucllease analysis of recombinant plasimids with
BamH I and Age |
M: DL2000 Marker; 1,5 and 13:Recombinant plasimid.

3 itig

3.1 X TFDNAXEREHITEE

cDNA ST 114 5 6 32 2 S WAE SRR AR R M AN
T2 DNA F BERFEA 58 5 2 A5 ™ SORRIAL
FEVERFR S T AL B (1) EE 2 cDNA 43 S B U5
2 b 223k 15 B (B mRNA R 28) fi4 58 B, w1 %8
bkt . ARG Clarke-Carbon 232X, A 2 O 21K
B mRNA LR, SCPE /bR HA 2.073x 10° L) 1
F18) o 25 i T SI2 6 P AR B0 19 S R A2 Ol 5.7 % 107, Jik
AR _F BRI A O RIS DUBE IR 2K

73 A1 2H cDNA J B 1) 56 #E M I S Bt eDNA 3¢
JE A 1 oy — A N R, AR A T mRNA 1
SERERRERE . BRI UR A mRNA Y 5238 M — LA
28S rRNA Fl118S rRNA A i, A< 5 £ HC 174 i
RNA, H:28S rRNA F/118S rRNA )5 B R BE A2 T
2 1P AT UL, AT TG S H: PolyA ™ RNA 43+
7E0. 5~ 3 kb, IHIE cDNA HBErse ek, 1 A B
SERIRANNAS/INTF 1 kb, A SR T34 A7 B i
29749 1.5 kb, 45 5 5K 2 ELIRGE 1 cDNA S0k
SR, (Bt A B A BETE 500 bp A4, i
FIRE ST RS U2 AN mRNA [=F B LA SO
HOTEEHNEREA X,
3.2 cDNAXEHEHERNEE

JORE SC PR 75 2 LA 00 5 Ak DR AR AE R 3

TRAF S E B A8 P AR 926 3R T pAP3neo 5 KA
Sk ¥ B B £ ik cDNA SR AR, B & —Fh ZE i
JBOkL, BE AT DATE ELAZ AN 635 ] DATE A 40 i
H R ik, 75 EcoRL B V)7 55 HT A T, )i 8+, A F
TR AR BU RSN 53t P B F T SRR i i
BN BV FERE R R IB A, A A T i — 2P H Y
FER B FRB RGO, B )z B T ET 5
3.3 #@fNcDNAX EEEKIRIER e EEM R
R AE RN AT %

G £EL 2R T R R A A, I Xl B O A —
FINFER AR5 2R35 0 S AR AT REAEAE Tl 2
U A7 AT R A TR AR AR TR I 1 s 1 ) PR 25 A
WCHEA T 2H SRR SRR R 43— A 2 R
FER IR L H 1 2 — Rl AR S I o e
FHOG IR, 1 —25 T i e S PR /R FH AL B
B, T E B — e RS 1 RE T A BTt A (B
il R )o FLRITFFT 71 R SRR 22 5 358 1TH
U cDNA ST H I BH P B T i 31 e S P 5 |
1,38 3 PCR i A 2 S i 2 27 cDNA S % o i ok
Hh 55 SR U MR D 1 Z2 80 cDNA Biff 2 e H (1)
cDNA T 7E (1) su bt s BRBGZ RS T8 KR, BEALk
B 104 s B4R USTRE , i#E4 T — H PCRASHI AH R
T DRI R Py TAES; 3t S84 pAP3neo
5 %5 |9 T, primer #13° 55149 Ty primer Y HE4E{b Y
JEok Al A5 3 H 3L 42 K cDNA T3, 6 F MUk
SCIE rh v S SR 3 N AH DG SE R 4T A
S TAEHREE T2
34 FIINESERMSH

AHFFE Y, BEHLEEE 104~ BH 1 v Bt A 51
JE, TEC AR P, 252l e DNA—4 1 A 5 3 1 1
9z 25 L R BE R, 12 302 HH Goldstein 55 (1975)
TSGR B — PP e A AR Y A L N e BE DR ST Y 22
K, BAANZ R A3FAL R 76 N2 HERRA B, BB T B
BROY , 5 HA R RS IE T C, A5 76 0 H & Wk
B, Bz R - EAA RS AR E N
o Sk ok A b 4 SR L AR R LR 2 1 B ARl
J7 i AT REEA — P g5l cDNA-S
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[R5 BE 5 111 719 Stathmin S5 5E R = B[R], 2R H
GRS 3 A7 T 40 L N ) — e BE AR S 2 RK,
149 NS IEFRFRILAL I, HorTid i e ke 05 5
WE RS A5 iR, RN (S 518 St 72
W EZAE

%5 K cDNA—-10 it 5L l i GenBank [t X,
SEHIIBE AN R IR LN, BlE e
T XA 2 AN [ T%I%ﬁ% KHSE &
B, EPN (fixi 2 8 525 1) VR0 ik 20 2R S 1 3R A 2R
F,fEH 25 CRERE6 Cal i LML & T 1045,
I BAE IR B T2 25 CRH R 4e 3 5 %05 1k, R
B N 2 b mT P A 2 A R 1 A B T RA
YN K A AR Ak R TEAN TR T HE TR A W h i /K F
P T 245, HR AR, 7E RV 3E N DI R

EPN X # 28 R 40 & 457 E2AE ], BT DARH R
PR R GE S, RIS AT (2 AR, DT A 750
AT LA 32 AR . 38 4o B 5 P 2 A 3 R A
1) JEORL 57 7 il 2 7 2R BE A Y LA Rk, — 2P
T T i R AR R R R R VR PR L 4
SRR B A R AR T 195 D AR IR A
A B 2 WE A A o 0 ) 0 A A R R
IR 5 5 H A 0 £ S 0 0 245 1 R A 7 R YR
PRI (K19), 45 R R, 81N % 4 &R 5 4 8 G-
1 (GenBank % 5% 5 X14134 F1U0043) [R] Y5 M 5 55, 3k
95%, 5 GF- 11 (J304986) [R5 1 24 93%; 5 fik: B} #1288
G 2 5 2R 2 1 RS AT, 4S5 T 85 (Oncorhymchus
mykiss) OM-T (M93697) Fll OM-IT (M93698) [w] i1 47 5]
H42% 40%, 5 K PG - (Salmo salar) SS-11(M93699)

CC-1 MHTVKLLCVVES-CLCAVAWAS--SNR-QPCHSPPLISGTMKVVSTGGHDLASGEEFS 53
GF-1 MHTVKLLCVVES-CLCAVAWAS--SHR-QPCHAPPLTSGTMKVVSTGGHDLKSGEFS 53
GF-11 MHTVKLLCVVES-CLCAVAWAS--SDR-QPCHSPPLISGTMKVVSTGGHDLASGEFS 53
OM-I MQAFAVAALSIWLCLGATTLAE--SNGPQHCTSPNMIGVLTVLALTGGEIKATGHYS 55
OM-II MQDFAFAALSIWLCLGATTLAE--SNGPQHCTSPNMIGVLTVMALTGGEIKATGHYS 55
SS-I1 MQDFAFAALSIWLCLGATTLAE--SNGPQHCTSPNMIGVLTVMALTGGEIKATGHYS 55
CC-1 YDSKANKFRFVEDAAHANKTSHT-DVLVHFEEGTLYEIDSKNESCKKETLQFRKH 107
GF-I YDSKANKFREVEDTAHANKTSHM-DVLIHFEEGVLYEIDSKNESCKKETLQFRKH 107
GF-II YDSKANKFRFVEDAAHANKTSHT-DVLVHFEEGTLYEIDSKNESCKKETLQFRKH 107
OM-I YDSTDKKIRFTESEMHLNKTEYLEDYLMLFEEGTFYDIDMKNQSCKKMSLHSHAH 110
OM-II YDSTNKKLRETESEMHLNKTEYLEDYLMLFEEGTFYDIDMKNQSCKKMSLHSHAH 110
SS-11 YDSTDKKIRFTESEMHLNKTEYLEDYLMLFEEGTFYDIDMKNQSCKKMSLHSHAH 110
CC-I LMEIPPDATHESEIYMGSPSITEQGLRVRVWSGKLPELHAHYSLSITSCGCLPVSGSY 165
GF-1I LMEIPPDATHESEIYMGSPSITEQGLRVRVWNGKFPELHAHYSMSTTSCGCLPVSGSY 165
GF-11 LMETPPDATHESETYMGSPSITEQGLRVRVWSGKLPELHAHYSLSITSCGCLPVSGSY 165
OM-1 ALELPAGAAHQVELFLGSDTVQEEDIKVNIWTGSVPETKGQYFLSITVGECLTLSTFY 165
OM-II | ALELPAGAAHQVELFLGSDTVQEDNIKVNIWMGSVAETKGQYFALITVGECLTLSTFY 165
SS-I1 ALELPAGAAHQVELFLGSDTVQEENIKVNIWMGSVAETKGQYFVLITVGECLTLSTFY 165
CC-I YGDKKDLFFSFFEGVETEVDDPQVFVPPAYCEAVAFEEAPDDES--FFDLFH-D 215
GF-1 HGEKKDLEFSFFEGVETEVDDLQVFVPPAYCEGVAFEEAPDDES --FFDLFH-D 215
GEF-I1 YGDKKDLLFSFFGVETEVDDLQVFVPPAYCEGVAFEEAPDDES--FFDLFH-D 215
OM-I STDSITLLESNSEVVTEVKAPEVENLPSFCEAVELEEAPEGQKNDFEFSLENSV 221
OM-II |STDSITLLESNSEVVTEVKAPEMETLPSFCEAVELEETPKGQKNDEENIENTV 221
SS-I1 STDSITLLFSNSEVVTEVKAPEMFTLPSFCEAVELEETPKGQKNDFENIFNTV 221
1O b4 iy 5 45 N 25 2R A LR 7 91 S 4 4 £ G- 1L GF-I1, 4T 65 OM-1, OM-II,

Fig. 9 Alignment of deduced carp EPN aa sequences with aa sequences deduced from the following sequences

R PR SS—IT S AR I A4 28 JI 28 2 2 AR ﬁﬂl‘ﬂﬂﬂ?ﬁttﬁ
B IX SRR BRI S — B (—) B4 i LU 328

gf—I and gf —II of Carussius auratus, om-1 and om—II of Oncorhynchus mykiss

ss—II of Salmo salar; aa identity is shown by shade and (-) means gap to improve alignment
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Construction and identification of cDNA library from common carp(Cyprinus
carpio Linnaeus) brain

LI Yan', HE Wei', DING Lei', LI Yong', LIANG Li-qun™’, LEI Qing-quan’

(1.College of Aquac-life Science and Technology, Dalian Fisheries University, Dalian 110643, China; 2. Harbin University of Science
and Technology, Harbin 150001, China; 3. Key Laboratory of Bioengineering Breeding of Northern Finfish, Ministry of Agriculture,
Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Encephalic ¢cDNA library of common carp (Cyprinus carpio Linnaeus) was constructed by Gubler-Hoffman
technique. First, total RNA of brain was extracted by QIAzol reagent and determined by agarose electrophoresis and UV
meter. The result showed that the purity and integrity of total RNA were both good. mRNA was isolated with a column
of oligo (dT) 30 cellulose and then was reversely transcripted to the first strand cDNA by using a modified oligo (dT)
primer (contained Not I site). Second, strand ¢cDNA was produced by employing replacement synthesis technique.
After adding EcoR 1 adaptor and digesting with Not I, double strand ¢cDNAs were fractionated with Sepharose CL-
2B gel filtration medium and sample fractions (>400 bp) were collected. Finally, ds cDNAs were ligated directionally
into pAP3neo vectors and the recombinant vectors were electroperated into E.coli DH10B. A plasmid ¢DNA library
with common carp brain was constructed. The capacity of library reaches 5.7 x 10° CFU/mL in which the percentage
of recombinant clones was 95% and the average size of inserts was 1.2 kb approximately. Ten positive clones were
sequenced and aligned on Internet, which showed higher identities among 8 clones and 2 clones maybe unknown genes
and the percentage of complete cDNA sequences was 75%.These results indicated the encephalic ¢cDNA library of
common carp has excellent quality. This library provided a useful resource for the functional genomic research related
to cold tolerant traits of common carp. Meanwhile, eukaryotic expression vector about one of the genes was constructed.
This study will further the benefit verification of the function and mechanism of the gene in the cold acclimation process
of fish. [Journal of Fishery Sciences of China,2009,16 (2): 147-155]

Key words: common carp; brain; ¢cDNA library; cold-tolerant trait; ependymin

Corresponding auther: LIANG Li-qun. E-mail: 11q-1019@163.com



