55 14 %5 4 1] WK REER Vol. 14, No.4
2005 4E 12 H JOURNAL OF SHANGHAI FISHERIES UNIVERSITY Dec.,2005

NERE: 1004 - 7271(2005)04 - 0353 - 06

BT T IE&EBF cDNA X EHHE

M*%E, 8K

(MR R AR 3R A Fh B R IR S SR AR S E PR, B 200090)

i  E:H Statagene FHEANE T H E T R8P B 3 £ ( Oreochromis niloticus , GIFT strain) if ¢DNA SCEE, H A
TRIZOL {532 BU 5. RNA, 25U B BERS B IR 5040 4 OB BRI, RS RNA S S B RIF. A5
B4tk mRNA, S RO EE cDNA 22 J5 , I EcoR T $23k (EcoR [ AR MBEER 1k  Xho I T4k, JF A RWEBERCAL 2
Mror iR oDNA A, 18 2 300 mg cDNA, & @ FEE K, W4HE cDNA 5 Uni — ZAP XR Vector % # /5, A
Gigapack lll Gold Packaging Extract #F AT IMEEESE T cDNA SCE, WBHISCERE AN 1.25 x 107 pfu/mL, SCEE
PR BT A SO AR RN I SE I B 2R . BB 20 -FH M B2 50 BE WS BT BE5/E AT PCR 458 J5 , 15 1 DU
BRI 100% , 33 H B BEE B L 0.5~ 2 kb Z A, FIIHA R BAR KL 1.05 kb, Z5 R UL AL
I FTHIEEIN cDNA SUEB B, B 1 30% 80 pL #ATRIMIE], 48 3.6 x 10° MEMHF, YIE15 phagemid
EH2.0x10°, WEIHERN 79.4% , LHIRFURIIATEOR DNA £ 1.2 mg,
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Construction of ¢cDNA library from liver of
Nile tilapia Oreochromis niloticus

HE Xue-jun, LI Si-fa
( Key laboratory of Aquatic Genetic Resources and Aquaculture Fcosystem Certificated by the Ministry of
Agriculture , Shanghai Fisheries University , Shanghai 200090, China)

Abstract: Hepatic ¢DNA library of GIFT strain Nile tilapia, Oreochromis niloticus , was constructed by Stratagene
cDNA library construction kits. First, total RNA of liver was extracted by TRIZOL reagent and determined by
agarose eletrophoresis and UV meter. The results showed that the purity and integrity of total RNA were both good
and then mRNA was isolated with a column of oligo (dT) cellulose . Second, single-strand ¢cDNA and double-strand
cDNA were synthesized from 5° mRNA using Stratagene ZAP Express cDNA Synthesis Kit, then ligating to EcoR 1
adapters, phosphorylating the EcoR 1 Ends, digesting with Xhol, size fractionating with Sepharose CL-2B gel
filtration medium. Sample fractions were collected and 300 ng ¢cDNA was obtained sufficiently to construct the
library. Finally ds ¢cDNA was ligated into Uni-ZAP XR vector and packaged into phage by Gigapack [l Gold
Packaging Extract. The titer of the obtained hepatic ¢cDNA library of Nile tilapia was 1.25 x 107 pfu/ml which
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agreed to the preservation and screening of the library. 20 positive clones were randomly selected to carry out
polymerase chain reaction and the percentage of recombinant of the library was 100% . The amplified segments were
between 0.5 and 2 kb and averaged at 1.05 kb. It is indicated that the quality of the ¢cDNA library constructed in
the present study was high 80 pL. amplified ¢cDNA library was taken to excision in vitro and contained about 3.6 x
10° recombinants. The quantity of phagemid after excision was 2.0 x 10° and the efficiency of ‘excision is 79.4% .
About 1.2 mg plasmid DNA was obtained after plasmid exiraction. The hepatic ¢DNA library provides basis of EST
sequencing and cloning of metabolic enzymes and some growth factors, and then gives the insights into nutritional
effects on enzyme gene expressions of the subsequent researches.
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cNDA X EHMBERER S THEYEMRNELAFERZ —, BMC & ZATHRAAR X TR B
FRE M, R E R FHERRAWIBEN, m B ARE 7, s E A R E RS T E. fLF
Sk, FE /K A A Wy ST L i 42 22 57 T A4 70 B £ ( Epinephelus coioides Hamilton) B 5511 | 444 77 B £ 7 41
a2 | rh A GBI ( Eriocheir sinensis ) Eﬂ%m R ( Carassius auratus gibelio ) FIEAN ( Carassius auratus color
variety) B £ 20 J114) | B A< 58 8 ( Inimicus japonicus ) 7 B . #% 8T ( Dasyatis akajei ) & HI'®) | 88 ( Cyprinus
carpioL. ) ANE E1ARHELT S0 B 8 ( Branchiostoma belchen ) 3k #818) | H 7% -t 88 48 ( Lampetrs japonica ) WE R J51°) |
&40 ( Scatophagus argus ) TERRUO! | K85 (Andrias davidianus ) iFY') | o [ BA 54 ( Fenneropenaeus chinensis )
8 012] e E XU ( Pengeus chinensis )t . H <X #F ( Penaeus Japonicus yREE AR 0 SR EH A DNA
SR, FREI M RS T RERA R A XM ENFTERE B R ILES B AR B cDNA SUEME R

B, AMARUEBRRED FIRAET Fy 1A H E#EL, F Stratagene B ARME 24 cDNA (&,
HF—2 EST FF 5o it B ARE SRR B A I Y ve R SRR FSEAT T it

IS

1.1 %

THAENEE MRS DIEARTE Fy, 37T LK KK = shPfh Bt oe o B E A 554
R, 8 H AR ER (EARESE N 36% )08 3 K, BIER N 3% ~ 4% ,/KERH(22+£2) C,
TKFREBEL 2 L/ min, BFREERT S mg/L, BRI, LRAKE 200 g, 1EMIE R LN E GEREKE
FEHEFE 24 h, KR 24 CHELLE AN & RNA #3215 TRIZOL 24 Invitrogen 2 &) 4 7, mRNA £k H
QIAGEN & ] Oligotex mRNA Spin-Column Kit 7 &, cDNA 3CE#49 # ] Stratagene 23 7] ] ZAP-cDNA
Synthesis kit A7 & Uni-ZAP XR Zk14,

1.2 HE
1.2.1 BFE RNA KR RER

F MS 222(1:12 500, g/ml.) ¥ FBREE , Biiely Sk IR BUE , TH I BURT I , A DEPC K w221, BR 2 ¢
22, BT A 200 mg EE/J\ije S BIAENNAE 29 100 L TRIZOL ) 1.5 mL Eppendorf B .08 P HFRE, BIIA
900 pL TRIIOL, , ¥ BB A &8 B #lE . Ui DEPC /KIEMRIRTE . BUGE B & RNA B4, Fl DEPC 4bH

KRG, 752 ﬂ%ﬁﬁhﬁz‘;‘ﬁy‘ﬁ)ﬁfr%ﬁlj{mﬁﬁmr 260 nm F1 280 nm KR ICE R, FETE 2
oL B S PR AR TR B I A 50 Ae R DR A B, RNA MOS8 2, RNA BBV LT AT E : [RNA] = 0Dy
x D x 40 ng/mL, /A H D AFHBAEE . RNA B4 ARYE 0D/ 0D, i HLIEHEE

1.2.2 mRNA BS54t

¥z 8 QIAGEN 73 ] Oligotex mRNA Spin-Column Kit %57 & #145 3R#E4T mRNA B4 41k, 25T Oligo
(AD AR AE , 53] mRNA, FAZRBEIEEE A B VIR I B 7388 A4k mRNA, FEIUERE T 0Dyl
ODyg, 71 mRNA HI&  HEAT R,
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1.2.3 cDNA & _

Z:#8 ZAP-cDNA Synthesis kit ( Stratagene 723 7 , Cat. No. 200400) {8 F FH 3 7% 5 5 i ss cDNA 1 ds
cDNA, /55 ss cDNA 28 1% B JE BEEE % B8 Tk ARG T o
1.2.4 cDNA g S 9 RLEH

i ZAP-cDNA Synthesis kit {8 I FM A9 BT cDNA Bk, BSR4 RAIIR IS <DNA N EcRI 4
3k \EcoRI A Uiy BR 16 \Xhol 1§41, F Sepharose CL-2B BEMEALJZHT, B2 2 IH M AU BE:L 98 A/ | B )
cDNA 43, W8 R R K/VETE 1 cDNA £ o
1.2.5 DNAMIES

FEEY /E G R AL T S 94 50 DNA, SR —F EB MBS e, B17E— 90 mm I I,
B [ S WV A 1) cDINA ££ 0. 5 pL i TE 4R, ] B 33 A [R) v B2 9 % B DNA (25 ng/pl, 50 ng/pL, 75
ng/pul., 100 ng/pL) , ABARE cDNA ¥
1.2.6 ¢DNA 5 Uni- ZAP XR #H{FiEiE 5 ai

=2 cDNA BEF & HIIA 0.55 uL 10 x ligase buffer.0.55 pL 10 mM rATP(pH 7.5) .1 pL Uni-ZAP
XR H#K.0.5 uL. T 4 ligase, RAAE R 5.5 pl W E 12 CKE, IR REHE 4 COkFEH, BRELKR.
SR\ - 80 CHKAHHELL 1 47 Gigapack [l Gold EL3&H#H3EY, 5 2 pL cDNA EEFYIR G /5,72 22 CH
%€ 100 min, A 500 MI SM buffer 1 20 pL &7, 1B EHREE L 30 s, B LBERBEZHE, B -4 CH
o BU1 pL MEB{A, FH SM buffer # 1:10 F1 1: 100 4506 B2 #% Rk 25 15 13 A 1 B R (A 95 TRV ) £5 B 1
oL, AR 200 pL B & #) XL 1 - Blue MR’ 45 (ODgp = 0.65) , BEIR S ,37 CIRIE 25 min, 2R)G%H
He7E 1B EARFR L, BEFR,37 CHRFER. R EHBERT O, HHERE (B EHIEEWE
A (mlL)),
1.2.7 DNAXEHEESY

MAFAR_EBRIE 20 S EBE, #ERAE PRC A, S5 F 5103457 : 1 L 10 x buffer.0.5 pL dNTP.0.5 pL 5|
1 T5.0.5 uL 5199 Ty.7.9 pL /K 0.1 uL. Taq B, SRJE FIMER 3 BRER 3 5008 , 72 PCR W 52
2451, $4T PCR KU ,95 CHIAEME: 5 min, $% 94 °C 1 min,57 °C 1 min, 72 C 1.5 min,35 &,
72 CHEA#H 10 min, B 4 pL 3 =4 1.0% IS BEEERC K , T Syngene B UG R 45 FRAH L4347,
1.2.8 XEREIMAENE

F F ExAssist Helper phage XT cDNA 3CJE B 20 W B AR E 47 IR 400 B W U0 &1 JE B9 T8 LAY phagemid 7%
B E. coli XLOLR ¥ 1 , A pAD — GAIA - 2. 1 GBI SO , BRBRVER A B 1T, BAS R 4R R
#I DNA,

2 4

2.1 & RNA JRE % mRNA #9455

2 1% Ra R Ik AEE , T BIVEMT Y 28S.18S 1 5S 457 (& 1),28S & BB = T 18S &7, LBl
K#4H2:1,RP 5 RNA H5EEEH B Ao & RNA B ODyg/ODago ly 1.95, 3R B FT#E RNA 4 =, 4384k
16H mRNA 22 28.4 g, 15N 2.14% . Aifb/5 T8 H mRNA B 2 pg FERE 55, & 1 %I IEHE
FEL K IMZS:, cDNA 45 FEEHE 2 kb KA E(E 2), 0 BT, H A E
2.2 BAEET4i{E cDNA

W SR Sk AL XUEE dseDNA £33 BEAE E AT, & K/ B 73 F7E Sepharose CL — 2B 2[5 i &%
RE IR, B, B AR F R /N B oDNA 3517 &, TR BHE R 4 FEH/D, e lRE . & 1%308
WEEERC DK (B 3),5 ~ 9 BN FT A ES HH DNA J B, i BE KM/ N, 11 ~ 17 BECAB M %F /MR B,
EHERE ok 4~ 7 BWEMGH —F B ER RN, HPE 4 EREMEMNETHADEN AR K
ER,ESEURFBERNEFAH,
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RNA M S

2 000bp

285 1 000p
750bp

18S 500bp
250bp

55/5.8S 100bp

Bl 1 JE% B AT A RNA 19 BIR S B vk 2 mRNA i 55— cDNA FLIK &

Fig.2  Electrophoresis of first sirand cDNA reverse tanslated
0 . from isolated mRNA

Nile tilapia fingerling M: DL2000 marker; S: sscDNA

Fig.1 Electrophoresis of total RNA isolated from the live of

3 Sepharose CL - 2B BEREHT/ 2 cDNA HLEK &l
Fig.3 Electrophoresis of dscDNA size fractionated by Sepharose CL - 2B

2.3 cDNA FE LI alifb 5 B9 e E I 2 100ng/11  75ng/ul  50ng/m 1 95ng/ 1 1
£ FR-200 225177 I 4347 %< B LSS, BE i cDNA | |

W EEAERTERT BE 100 ng/pl 24 (Bl 4) . #5124 100 ng/
pL A, HE18 2] cDNA K2 300 ng, B HAEE S cDNA

METEFEEENEK. ®
2.4 cDNA SUEMIME M 4L E
cDNA FI ZAP Vector 35 , TR AT HEE N cDNA
MafE A BABREMY EEFEMNEE . Wik
¢DNA 5 Uni-ZPA XR Vector &AL S, B 5 FE Bl 4 cDNA ZifhJ5 ik i i i 45
TERE R 1.25 % 107 pfu/mL, X ERNEES S Fig.4 Quantitating the cDNA concentration by spot test
PEARTER I RESC IR B BoR o BEHLIE cDNA SO 9 after being purified

FH I B8 ST R W B BT T PCR K E 5 , 18 HH SUE I B R55 100% , T I R EEE 72 0.5~2 kb
Z I8, BB AR AT R T, AR B E AR 1.05 kb(E 5), EHFIHAF B KD
WS BR R EEARUE , S5 R UL AN S0 AT A MY cDNA SUE BB AR o
2.5 WEREASCEMRINKEDIE

By 3 SO 80 pL TR, 48 3.6 x 10° NEH T, W EE phagemid B4 2.0 x 10°, 1 EI3K
BN T9.4% , ZHPEFTRIRGFRL DNA £ 1.2 mg,



4 15 {225, BB B et T cDNA SCFERIHIE 357

DL2000 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2 000bp

1 000bp
750bp

B 5 MU BENLBEE 20 D TUMERL I cDNA i AR B9 PCR 7™ ) H Ik 485 3R
Fig.5 PCR analysis of the size of ¢cDNA inserts and the percentage of vectors with inserts
DI2000: 73T REARHE; 1~ 20: 23514 BELE 1% JR n SRR 89K [R) B2 WE T BT PCR 3 4 4521

3 Wie

cDNA 3CFE M s B e 5145 B B SE 380 AR L BGR T mRNA (523785, EAZ A YRR T
mRNA H5E 81— L 28S 0 18S rRNA Jeffj & , A WP 5T 2 HLAY JE & & JE (i 5 RNA, K 28S F11 18S rRNA
MISE R LEHE T 201, FETE Ml 0L, W FAIEESCE . RNA A A ds <DNA 2 TEFEI#E 0.5 ~ 10 kb H 3
AL 2 kb DL b, %5 H T ASHIETLE S PolyA* RNA 1940 fi # AR 22— B, (R 785 1B v FHEms 2.
S AAEY) R B, H PolyA* RNA 22 fi7E 0.5~ 3 kbo i — D ERGAHELHNE T BET
SRR 2 AR A BRI /NS T T o T B ) SCJZE R A A S8 22 1 ST R B, X RE A RE TR 2L R
20 cDNA P R—ANFII E0H — A DFAE T EA SCED, HiE2x—B R, CENRBMA/NT
1.7 x 10°/mL ) A 4RYE cDNA B BERYSE 8 40 AR BR B E B RN /N T 1 kb AT T EERY
cDNA SCEEZ AN 1.25 x 107/mL, i AR BEFE K/ 1.05 kb, A HESUEESR . RS kLT
iHAY cDNA LN 270 M gh ARy (B df D HORE A R B 500 bp 22412 X AT R S PR AN2E
4L AR mRNA B EBE A CUEM R T S R B A X

F9%E cDNA 3, B SR BEAMRE B B E MR, B A B ip & cDNA SUE, ST iy H
MERR b & B B AN - WV T B B ES M E, A F AR i H AR 60 FRETe) 4 4%
#1101 gz ( Lapemis hardwicki ) : 16} i) B IR 4H 4R M 7 oDNA SCJ% , RIS R HEB BF 5 FIT A ELR) B R o
AR Z BT LA 2 B MBI F AL R, — R E Ve T Bk B A MR | A Ktk 25
RS PR R K R L S O RN EE SR A, B E BN EIRK R BT A
Z— MHEERART BRI B ERGERT e E KB RN — LU 72, — BE AF RS
YA B SR REER B P 2 E F= Y 0 o0 8 & R S B BRTEFF AR A 64T, Lh Q0 = BRI IR B P
i BERAES, MANERFEZHERERNTHERE, SAFSHENZRNEGEL., WERY
BIE T cDNA SCPE, —J5 8 A AR AARFERE R FEUR , 55— 7 T AT LAFI I ThRES 5 | S 2% 71 1 . Southern
ZRZTHN EST J7 50 e S FAEYFE AR IR E A KRB LW ThRERR , FiTE#E F IS
il , A O Jo SR PRI 5T B 3R LA K B AR e B B AR ARl e B AR B R A KE ¥ - 1(IGF - 1)
FEE R IR R T 3R,

S ik

(1] 5% B,%AIR.ZF K% A3E6IE -DNA UEHEKIEHRESEAREN]. Pl kSR (8 ABEERR) ,2003,42(2): 66
- 69.

(2]  BEEH, S0, 0I5, % A0 B S 4N cDNA SUERIM B[] . /K P=%4 ,2001,25(6) : 538 — 541 .

(3] Sk, AR, BHA, % PR 208 o0 81220 oDNA SCRERYMIEE (1] . 337198 ,2003,24(1) :53 ~ 56.

(4] #EHF, i FE ¥, % RSN cDNA SCFEHEREMIES A B DNA TR 1] /K4 £ %R ,2000,24(6):573
-581.



358 W oK R E R 14 4%

[s]

(6]
(7]
{8]
f9]

[10]

f11]
(12]
[13]
(14]
(15]

[16]
[17]
[18]

[19]
[20]

LEE, R, RN, % AARANEIR cDNA FRIX R MBIS 40T (1], A9 5 A Y % R, 2002,29(3) : 424 -
427.

WHOR, B, EE T % RELRR DNA SUEBMEE(T] . 252244 ,2001,36(12) : 906 — 909.

SORERS 8, S IE R RANE L AR cDNA SCEERIAEELT] . KPR, 2004,28(5) £ 585 - 588.

TR, B KA 4041, % SCB B oDNA SURMAEE[T]. & IR, 2003,22(2) : 131 - 135.

FNE % M. H B,% AAR-EUREB(Lampetrs japonica ) HEBIAR cDNA SCREMIHIZE ()] IL IR A #2545 (A REHEAR) , 2004,
27(1):73-75.

PREN, ZEE R, % 28R AT cDNA RIAUEMME K EST B34, R EE S ZES 57 4EWEEHR, 2004,20(2)
166 - 170.

W35 R ERE, S RIS IEEAE R DNA SCE R R E (1], 3434k ,2004,50(3) : 475 - 478.

EYEH, RBGR, . P E IR NS cDNA SURMELT] G EH RIS, 2004,25(5) 16 - 11

ZERER, BB, FIZRE . P EISTIT DNA SRR )] . Sl i, 1998,44(2) 123 - 24,

T8, K FT . BRI EMIME 2 cDNA SUERMEEL]]. s34, 2003,38(2) :9 - 13.

Sambrook J, Fritsch E F, Maniatis T. Molecular Cloning: A Laboratory Manual(2nd edition) [M]. Ney York: Clod Spring Harbor Laboratory
Press, 1989.399.

BHHIF, T3, BIE 4 T RIIERE AR oDNA FRIESUERMELY] . i R2E2E R (A ARLZEAR ) ,2001,40(3) :66 - 69.
FREFRIN,ZEK, G P FIEQERT ZABIRITNI]. LB KPREHR,2001,10(4) :289 - 292.

LiSF, He X J, Han F J, e al. Third-fifth generation selective evaluation of GIFT strain Nile tilapial C]. Beijing, World Augeulture, 2000.
410.

BMER,FRE MEE, %

5 Fo PEAH ()], EMEAK =R 2547, 2003,12(3) : 201 - 204,
HER,EZBE M¥E, % F

BERART MM
BERARTFFEBMKRT F~ R A KURBRI]. LigKFRE2EIR, 2005, 14(3):327 - 331.

an

P 1,4



