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BB ZBEASHHEXERLIK cDNA W EREREHESMESH

XA FE OERE

# %

BRI

(PEMZEFEKEEWHRI:RAKESSEYHABRRELALLR SR, RN 430072)

WE BIHEERR T HE0.0 B SMART <DNA JF B 3CFE H A SCHE P B WL Bk 28 S RE 10 /7, TR RE 718 B4R D B i 2
WHHEF 3 FAA 2(GTIF3-S2) MBI FIEME F 1 WHA o GEF-l1o) BH LK cDNA, EHBEERERFITHAM2 5
A ¢cDNA £ 1280bp, FFRC I EHEAL T 117—1091bp Z 6] . 4R 10 325 M EHEKR. HENHNEEXRFIFE=T WD
WS, REFREAEXEPHERRE. BEBSFEMHET | LHA alpha 2 H cDNA 2K 1784bp, FF L B iLHEAL T
82—1467bp Z[A] . 445 462 M EEM . RT-PCR EH XA T EHAR AP AR MNER LT ST AR P&
MERTY, ERRAEHONFBHFRER THEELATHEEFH YR, KA PRFLERIBRE I, K
ALMEBER R, MBSV LR, TIF-S2 M EF-l« YR SAIRFESEFENEARTHE, EDFH MR
BEHRE. Bl EE AN XN EARAROHERAELET WIRRE,

X@iA: B EREFEME T XERRE, X AHEMT
3 ¥ S . 1000-3207(2003)05-0512-009

hEZHEE Q173 SCREFRINAD ;A

BEAROHREAREEINEEZELEY ¥ IR, E
R LT  REEYREEREENRE LR,
BEAREY B hRE EMmE =10, &
BB - EPREAZMHHEXEAEFEMHTIER
Wi, BFEARNEYES REEIEHARZEAL
HEmlEshZ— SN E FEY TS
NEAEERRTE, FAIBAYT MR ER LT -
FEREXERTFERNMK LK cDNA TR ENER
BMEABLSBEFULRREHAAWKEFFERE—EEB
AREAEYFEREM R

8 ( Carassius auratus gibelio Bloch) & —fp ]
HITBBEREERMORRBMH/ikEA? BH5H
EMEZEXEYRHHEERINEEMNRFA . —RHEX
KRB PR 5%—20% W EEAN D —RE X
BERESXNRAEANRREFHEMBAERNRR
BTARIMAERMNE TR, i, Rl h
REEBFABEFRMERETEYFEHARMNBR TR
2[8.9]0

W B M R F SR 0.0 Bk SMART cDNA i
7 SCHE , - AEXT SMART cDNA J3 iz SCPE BEAIL 0 56 25 15

78 B 88 :2003-03-18; # 1T H 88 : 2003-04-22

KE DNA 2 KFFIHal b, o7 ke PR a0 B i 1R
HF 3(TIF) LS4 2 AIBFEEME T 1 LHA{ o
(EF-1a)2 K cDNA,EEXT ENIERBEREEF LUK
EREPRL B A R W RIRFRIEAETT T BT 5 LB i
TEMEDFE MR FE. BIRENT.

1 HHEE5FZE

1.1 SR@EHEE MERAFHESRBKERX
Brilie B, FSUBRIRIB M st LR A #T AT
EEHESHEE T, BURNR & & o8 60088
HATER ., SRMAR  LHER GO TR VE IR E
HRERYERE —BA,

1.2 = RNA fJ2EX#0 mRNA f94ifk H=H2I®
ik (CsTFA) B E AR E B B . IR LG RNAHAY
EMICHWER DR MBE RS R ELEN#ERA L
mRNA, & % i¥ W. RNA Extraction Kit ( Pharmacia) #l
PolyATract mRNA Isolation System(Promega)¥& EF-M
1.3 SMART ¢DNA & B % SMART cDNA J& I 3
EER949 % % Clontech SMART PCR Synthesis Kit &
LT 4R 0.0 Bk 3 SMART cDNA. ¥ 43 6.0 Bt 38

ESWH:EHE AR ERESE ST H(30130240) ; F H B B HHR 6 5 TEEE H 0 0 H (KSCX2-SW-303) ; P E B # B /K £ E VB R FT

AL HT TR SUS R O B (220309) ¥F B

EEMA X E(1967—), B WILEEE B LW RA R E AR EHEF

WAL HHF, E-mail: jfgui@ihb.ac.cn , Fax: + 86-27-87875132
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58 XE% REW AN E O G B ER £ K cDNA 1 LK & HL AR F 5 47 513

SMART cDNA % #: 3| pGEM-T #; {4 ( Promega) , 3 ¥
HEETY KB ITE IMI09, 7E X-gal/IPTG 375
Stk BB B, M T 15 B4R 8.0 PE T SMART
cDNA b SCFE

1.4 RT-PCR % T & FE £ A~ FE BE s & & ot 39 F0 &
BHARPKIE H SV Total RNA Isolation System
(Promega ) $2 HU4R 8% A W) IR s & 5 B B3 701 48 [H] 4 44
& RNA, ff Super Seript [1 ¥ ¥ 5% i ( GIBCO ) 1 [ #1
514 (5 NNNNN-C3’', N =G,A, T, C) & il 8 &
cDNA, FZEHEBIE 51 # K 55 ¥ 317 PCR, L

SR80 B o-tubulin ZLB4E 3T R,
2 &%

2.1 SREAEFERET 3 LLH 2 £ cDNA HREE
MR 890 Bk B SMART cDNA JFRE SCFE Bt A1 9k 2%
wEMNT, Kb — P EEMENEERTI S H M
P B B R 06 D T A B S B R IR M, PR O 4R
B RLBE T 3 WL 2(gibel carp translation initia-
tion factor 3 subunit 2,GTIF3-S2),
Al 1 & GTIF3-S2 £ K cDNA X H oy E =B

1

ACGCGGGGTCGTTTATAACCGGGAGCAGTTGAGCACGCGTACGGCGCGCTGTTGTT

57 TTCCTACGGCAGATTTAAATATAATTTCTGTTATATTCTGTCGATACAAAACCGGAGATA
117 ATGAGACCGATTCTGCTCCAGGGCCACGAGAGGTCCATCACCCAGATCAAATACAACAGG
M R P I L L @ 6 H E R S I T @ | K Y N R
177 GAAGGAGATCTCTTEGTTCTCAGTAGCCAAGAATCCAATTGCGAATGTGTGGTACTCGGTC
E 6 D L L F S V A K N P | A NV W Y S V
237 AATGGAGAAAGGCTCGGCACTTACAATGGACACACGGGGGCCGTCTGGTGTGTGGATGTC
N G E R L G T Y N G H T G A V W C V D V
297 GACTGGGACACCAAGAACGTATTGACGGGATCTGCTGATAACAGCTGCAGGCTCTGGGAC
D W D T K N V L T 66 S A D N S C R L WD
357 TGCGAGACAGGAAAGCAGCTGGCTCTGCTGGAGACGAACTCGGCGGTGAGGACGTGTGGC
C E T 6 K @ L A L L E T N S A V R T C @6
317 TTTGACTTCAGTGGGAACATCATCATGTTCTCCACAGACAAGCAGATGGGCTACCAGTGC
F DF 8 G N I |1 M F S T D K Q@ M 66 Y @ ¢
477 TTTCTCAACTATTTTGACCTGCGAGACCCCCAACAGATCGAGGACAACCAGCCGTATCTG
F L NY F D L R D P @ G I E D N @ P Y L
537 TCTGTGCCCTGCAATGAGTCAAAGATCACCAGCGCTGTGTGGGGTCCACTGGGAGAGTTT
S v P C N E S K I T S A V W G P L G E F
597 GTGATTGCCGGACATGAGAATGGAGAAATTAACCAGTTCAGTGCTAAGTCAGGGGAGATT
vV I A G H E N G E | N @ F S A K S G E |1
657 TTGAAGACTGCAAAGGAGCACAGAAAAGCAGATCAATGACATCCAGTCGTCTGTGGATCTC
L K T A K E H T K Q"I N D 1 Q@ S S V D L
M7 ACCATGCTCATCAGTGCCTCCAAGGACTGTACAGCCAAGATGTTCGACTCCACAAGCCTC
T M L | S A S K D € T A K M F D S T S L
117 GAGCACATCAAAACCTTCAAGACGGAGCGACCGGTTAACTCCGCCGCCATCTCGCCCATC
E H I K T F K T E R P V N S8 A A | S P |
837 ATGGACCATGTGGTGATGGGAGGTGGTCAGGAGGCCATGGAAGTCACAACCACCTCTACG
M D HV V M G G 6 @ E A M E VT T T S T
897 AGGATCGGTAAATTCGAGGCCAGGTTCTTCCATGCAGCTTATGAAGAGGAGTTTGGCCGC
R I 6 K F E A R F F H A A Y E E E F G R
957 GTGAAGGGACACTTCGGCCCCATTAACTGGGTGGCCTTCCACCCAGATGGGAAAAGTTAC
V K G H F 6 P | N € V A F H P D G K S Y
1017 AGCAGTGGAGGAGAGGATGGTTACACCCGAATTCATTACTTTGATCCCCAGTATTTTGAT
S § G 6 E D G Y T R I H Y F DP Q@ Y F D
1077 TTTGAGCTCGAGGCGTAATAAGCAGGACAGATCATCATCTGAACACAATAGTAACACCTG
F E L E A STOP
1137 ATCCACTTCACAAGGCTGAACATGGAGGTTGTGTTATACAGTGATCTTCATACAAATATT
1197 GCATTTAAACTGATATATAATGAATGGAACATTATGAATAAACTGGGTTTGAGCCAAAAA
1257 AAAAAAAAAAAAAAAAAAAAAAAA

B 1 CTIF3-S2 £ K cDNA R BN AR FF L RRTBMBFSHAREKFRELY ., S/ WDEAHBATHRGL
Fig.1 GTIF3-S2 full length ¢cDNA and its deduced amino acid sequence. The poly( A + )signal is marked in bold. Three WD domains are underlined

5. B4 1280bp, JF ik BEHEAL T 117—1091bp
ZE), i 325 N ERK, ImELRIBEHRINERE
BMERBRHFRE., 3EHRMBX M, L 189bp. H
WA BTSN ELE =" WD 45418, Blasix &
B, ZENENMEELRFISR AMNBERERHAE

F 3N 2 RIEMERE, 551k 84% F1 83%,

2.2 SREENFEMEF 1 THE a £ <DNA RITEEE
M SMART cDNA J5i i 3C Bl 1 8k 3% 52 e 1 /7

Hep— e Ry HE WS 2 MR Fr 51 5 H b A b ) B8 %

FEMP T 1 WAL o B R & 8RR M, B FR A 4R oY
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514 A £ &£ B ¥ W 21 %
BFEAE A F 1 A of gibel carp translation elonga- ZEHy R ( GTP binding domain ), Py & — 1~ P-loop £E5
tion factor 1 alpha, GEF-1a), 251—327 (U "KL N aa-tRNA 254 X ,333—a42 fiL
B 2 & GEF-1la 4 K cDNA K H k& & HEBA C-HREWIE, ZENIB B S5 aa-(RNA B
BFE . B4 K 1784bp, JF Ji B i HE L T 82— 24 . GEF-la NN EERIFI S5£ 6 YA

1467bp 2 i8], 48 15 462 T~ H E . CD-search R Y, FEAMIERITIIEEED N HIEL 9% M 8%,
EEAS N =X, 5—240 fE KN GTP &5 H S BE K, R 92%

1 ACGCGGGGCTCTTTCTGTTAC
22 CTGGCAAAGGGGAGCAGCAGCTTCTGAGGAGTGATCTTTCGATCTTGAAACCGATCAATC
82 ATGGGAAAGGAAAAGACCCACATCAACATCGTGGTTATTGGCCACGTCGACTCCGGAAAG
M G K E K T H I N I VvV V |1 6 H V D § G K
142 TCCACCACCACCGGCCATTTGATCTACAAATGCGGTGGAATCGACAGGAGAACCATCGAG
s T T T 6 H L I Y K € 6 6 I D R R T | E
202 AAGTTCGAGAAGGAAGCTGCCGAGATGGGCAAGGGCTCCTTCAAGTATGCCTGGGTGTTG
K F E K E A A E M 6 K 6 S F K Y A W V L
262 GACAAACTGAAGGCTGAGCGTGAACGTGGTATCAGCCATCGACATTGCTCTCTGGAAATTT
D K L K A E R E R 6 I T I D I A L W K F
322 GAGACCAGCAAGTACTACGTCACCATCATTGATGCCCCTGGGCACAGAGACTTCATCAAG
E T $§$ K Y Y vV T I I D A P G H R D F 1 K
382 AACATGATCACTGGTACTTCTCAGGCTGACTGTGCCGTGCTGATTGTTGCCGGTGGTGTT
N M | T G T $ @ A D C A V L I VvV A G G V
442 GGTGAGTTTGAGGCTGGTATCTCGAAGAACGGACAGACCCGCGAGCATGCCCTCCTGGCT
G E F E A G I S K N G @ T R E H A L L A
502 TTCACCCTGGGAGTCAAACAGCTTATTGTTGGAGTCAACAAGATGGACTCCACCGAGCCC
F T L 6 V K @ L I v G vV N K M D § T E P
562 CCTTACAGCCAGGCTCGTTTTGAGGAAATCACCAAGGAAGTCAGTGCTTACATCAAGAAG
P Y S @ AR F E E I T K E V s A Y | K K
622 ATCGGCTACAACCCTGCCAGTGTTGCCTTCGTCCCAATTTCTGGATGGCATGGGGACAAC
Il 8 Y N P A S V A F 'V P I S G W H G D N
682 ATGCTGGAGGCCAGCTCAAATATGGGCTGGTTCAAGGGATGGAAGATTGAGCGCAAGGAG
M L E A § S N M G W F K G W K I E R K E
742 GGTAATGCAAGTGGTGTCACTCTTCTTGATGCCCTGGATGCCATTTTGCCCCCTAGCCGT
G N A S 6 V T L L DAL D A I L P P S R
802 CCCACTGACAAGCCCCTCCGTCTGCCACTTCAGGATGTCTACAAAATTGGAGGTATTGGA
P T D K P L R L P L @ D VY K I 66 6 | @&
862 ACTGTGCCCGTGGGCCGTGTGGAGACTGGCGTCCTCAAGCCTGGTATGGTTGTGACCTTT
T v P V 6 R V E T 66 V L K P GG M V V T F
922 GCCCCTGCCAACTTGACCACTGAGGTGAAGTCTGTTGAGATGCACCATGAATCTCTTGCT
AP A N L T TEV K S V E M H H E S L A
982 GAGGCCACTCCTGGTGACAACGTTGGCTTCAACGTTAAGAACGTGTCTGTCAAGGACATC
E A T P G D NV G F NV K NV S V K D I
1042 CGCCGTGGTAACGTGGCTGGAGACAGCAAGAACGACCCCCCTATGGAGGCCGGCAGCTTC

R R 6 N V A G D S K ND P P M E A G S F
1102 AACGCTCAGGTCATCATCCTGAACCACCCTGGTCAGATCTCTCAGGGCTATGCCCCAGTG

N A G V I I L NH P GG Q@ I S @ G Y A P V
1162 CTGGACTGCCACACTGCTCACATCGCCTGCAAGTTTGCTGAGCTCAAGGAGAAGATTGAT
L D C H T A H I A C K F A E L K E K | D

1222 CGTCGTTCTGGCAAGAAGCTTGAGGACAACCCCAAGGCTCTCAAATCTGGAGATGCTGCC
R R S G K K L E D N P K A L K S G D A A
1282 ATTGTTGAAATGATCCCTGGCAAGCCCATGTGTGTGGAGAGCTTCTCTACCTACCCCCCT

Il v E M | P G K P M ¢C V E S F § T Y P P
1342 CTTGGTCGCTTTGCTGTTCGTGACATGAGGCAGAGCGTAGCTGTTGGTGTCATCAAGAGC
L 6 R F AV R D MW R Q@ T V A V 6 V | K S

1402 GTTGAGAAGAAAGTTGGTGGTTCTGGCAAGGTCACGAAGTCCGCACAGAAGGCTGCCAAG
V E K K vV 6 6 $ 6 K vV T K S A @ K A A K
1462 ACCAAGTGAAATTCCCTTCATCACACTGTTCCAAAGGTTGTGGTACGTTCTTCCCAACCT
T K STOP
1522 CGTGGAATTTCTCTAAACCTGGGCACTCTACTTAAGGACTGGCTAATGGCTGATTAAAACC
1582 CATCGAAGAAATTTTCGCAGGAAAGGAAACCAACTTGGATTTAAGTGTGGCTCCACTTAT
1642 TGACTGATAGTGCCTCTTTCAGTTATTAAATTTGTGTTAATGGTTTAGAACTGCACCTGT
1702 TTCCACAGTAAAATTTGGAAAGAAGCTGCTGAATAAGAAACTAATAAAAAGTCCCAAAAA
1762 AAAAAAAAAAAAAAAAAAAAAAA

B2 GEF-la £ cDNA RHBWREERFS LRBREMMRBES HREFEIRG
Fig.2 GEF-1qa full length ¢DNA and its deduced amino acid sequence. The poly (A + ) signal is shown in bold
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534 X% RENF N E O S B 2K cDNA i) T RE e HRRE 47 515

2.3 GTIF3-S2.GEF-lo ESR AL BN A E
[WRESH

RT-PCR £ ,GTIR-2 EL I R EP EHER
Fik . TERLPAOP B 40 M ARG R B R BE AT LR ) 3
LBRERTY,ERK LT SR NEG IR X,
HEEXEHFRBEHGER(E3). RAHAPRE
HRIAEFI, HAALN I RIEIEE(E ).

M I 2 3 4 5 6 7 8 9 10 11 12
2. 0kb

b d
1. 0kb
0. 75kb P
0. 50kb Py Y N F X X _F § W
0. 25kb ¥

B 3 RT-PCR K2 GTIF3-S2.GEF-lI« fERMFHER R R X F
AR RL ., B LVEE o-tubulin B3 ™2 1E 3 B8 . M DNA 45
WS FH DL 2000. a o-tubulin, b GTIF3-S2,¢ GEF-la 1 BH
F.2 ®H 40min,3 EHWM.4 RHEW.S HHEB .6 Wi
M.7 ey .s BEM.o MBM.I0 LB, AT
.12 HEH
Fig.3 RT-PCR analysis of GTIF3-S2 and GEF-Ia expression in gibel carp
eggs and embryos at different stages. Notes: gibel carp a-tubulin is used as
contrast. M DL 2000 molecular weight marker. a a-tubulin, b GTIF3-
S2, ¢ GEF-la; I eggs,2 40 minutes after fertilization, 3  multiple-
cellular stage. 4 morula, 5 blastula, 6 gastrula, 7 neurula. 8 tail
bud, 9 muscle contraction, 10 heart beating, 11 hatching, 12 larvae

M B o] K L T H S

Pl 4 RT-PCR Ky B8 GTIF3-S2.GEF-la fE AR M A H MM K.
H:a H# cwbulin,b GTIF3-S2,c GEF-la M DL2000 molecular
weight marker, B B, O BESL K 'HHE.L AFRET HHE.H O
BE.S MRt

Fig.4 Expression analysis of gibel carp GTIF3-S2 and GEF-1a in differ-
ent tissues by RT-PCR. Notes: a a-tubulin, b  GTIF3-52, ¢ GEF-
Ia M DIL2000 molecular weight marker- RT-PCR was performed using
total RNA from different tissues of brain ( B}, cocytes (Q), kidney (K),

testis (T) , liver (I.), heart(H) .spleen(S)

GEF-la EFE A E PR EEA S GTIF3-52

FHALL, 7E LA BN 5 40 M 0 R G 2 8 B 30 T LA )
L BFRIXRTY,EMAG K B R 5 BT i 5% %
HHEELFTHBEZEHIE(E ), 7ERAHSIBE
iKW ERBBESE(H 4),

3 iR

R R E, GTIF3-S2 F1 GEF-1q 75 4R #
HHREBTIBRPEZRREN, ENIE R4
ARG R & F AR AT LUK 20 B R IR R A 7R
Y ERKREEHENEREIF GRS R FEELAT
HREEENEE, XHRAFESEMNOEEEHAE
— B . EANTEOR R MR B |, B AR A A
BHEL  EEFREEOARBFEERE FREMH
Hrmss5 HmEANFEMERPAEESE
—EMEE nRNA, MERREET . EREWED
BEMRRE R  FEARFNEAREFERKRNE
BHBEMTERRO IR, Nk, mBEEH
HrMmEMEFSF5EAREY S RAHLWEEE
IR I e R Rk, HH, AR RT-PCR £ H,
GTIF3-S2 fll GEF-la TE L AIE S B AR T, X 5 £
FREMNEHRESE-BH  BAIREHEEER T
PEARZH B FHEHARSBEL ., EMEERSS
B DNAI'Y, SHHEN, ERBEET, 5EARK
EEBRBEANRFTERTFTERERE.

[7) Y8 43 B e 3 F B, GTIF3-S2 il GEF-1a 5 H fth
VR BEEERE FREMEFEHCEEESE
IR STHE, 9 & EF-la MRS HEEE, GTIF3-S2
B EERTISEER A R MREREE M
WRAETFIEEM 2 EERF M —BHEDT N A
84% .83% .60% F1 49% (& 5), GEF-la HEWTHY & &
MEFS54a I AEMERKEF EF-la B—K
PE 4 5 @515 99% 1 98% ; GEF-1a 5 FH I E | 5
38 EF-la B HHEHERAIN%; ES5WILIEARM
M EF-la B —B N 0% ; E5 LEHBIMEE B
MR B BT S e EA:ESEMR
FHEPMHREEREDN EF-l« BH 82% 10—
(B 6), FEMAEKHEF EF-1e & B IR -THETE
R MEIREZ R FmMBRENME, CHEFEHIE
KT EF-1o fl TREIEZ LRI R,
Hik EE AR, B EY¥rm, BiERGEF
HMEMHEAFEARYHEERRLET IR R,
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516 7K H § ¥

83
=

27 %

Mouse
Human
GTIF3-52
F-fly
F-yeast
consensus

[l e N

*.* .******..****** * Kk %k kK * * & & * ER AR EEE X * * * * * *

Mouse
Human
GTIF3-S2
F-fly
F-yeast - .
consensus 61 ......... kL. Ll ce LR, *oLLK*

Mouse 121
Human 121
GTIF3-S2 121
F-fly 121
F-yeast 121
consensus 121

Mouse 180 - N
Human 180 - N
GTIF3-S2 180 -HEKT
F-fly 181 DSGT,
F-yeast 181 ESKQVH

consensus 181 B A S FoA okkk ok R KL UF K

Mouse
Human
GTIF3-52
F-fly
F-yeast

consensus 241 *x . x k | kkkk ok kkkx o kkk kk ok kckk *  hk ok ok ok ok ok ok *  kk *

Mouse
Human
GTIF3-S2
F-fly
F-yeast A -
consensus 301 L Fkkdkkk & ol

5 GTIF3-S2 SHAYF A BFEHHE T 3 WHAL 2 iR B 8. % E A boxshade 4 B, Mouse( BC029625.1) . Human (BC003140.1) , GTIF3-

S2,F-fly(002195) F1 F-yeast(Z98602.1) Zr B B A R BB AE SN IBREET 3 LAM 2, FHSFHFERANERRTE Genbank WF RS

Fig.5 Amino acid sequence homology comparison of GTIF3-52 with TIF3-S2 from other species The figure is made by boxshade. Mouse( BC029625.1), Hu-

man (BC003140.1), GTIF3-52,F-fly (002195) and F-yeast (Z98602.1) represent the corresponding translational initiation 3 subunit 2 ( TIF3-52) from human,
mouse, gibel carp and fruit fly respectively. The symbol in bracket represents the corresponding Genbank accession number

- — .
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X AR A RS R 2 K cDNA A9 32 B R FLARRAE Y AT 517

GEF-1 «a
Goldfish
Zebrafish
Human
Mouse
Chicken
C-frog
Cae
Silkworm
Neu
consensus

GEF-1 «a
Goldfish
Zebrafish
Human
Mouse
Chicken
C-frog
Cae
Silkworm
Neu
consensus

GEF-1 «a
Goldfish
Zebrafish
Human
Mouse
Chicken
C-frog
Cae
Silkworm
Neu
consensus

GEF-1a
Goldfish
Zebrafish
Human
Mouse
Chicken
C-frog
Cae
Silkworm
Neu
consensus

GEF-1 «a
Goldfish
Zebrafish
Human
Mouse
Chicken
C-frog
Cae
Silkworm
Neu
consensus

I = Lt el e

R s R 2 2 R E R E R R R R R R A PR R SR RS A A

d Gk ok ok ok R ke Rk

61 IR TR EEEREE LR RS E Fokk ok kk ok ok FEEEEEEEE R SR LR A0 A0 I S LA

R Q. Q O

181 * ke K * ko ke ke ke b e ek e . d ek ..*'* . .*-.*.*_*.**.*

241 T £ AL B R A L How ok L* * e *.************.*.
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71 ¥ (-4 27 &

GEF-1a 301
Goldfish 301
Zebrafish 301

Human 301

Mouse 300

Chicken 301

C-frog 301

Cae 301

Silkworm 301 ;

Neu 299

consensus 301 ‘.‘***************.‘***.
GEF-1«a 361

Goldfish 361
Zebrafish 361

;

%
L

Human 361

Mouse 360

Chicken 361

C-frog 361

Cae 361

Silkworm 361

Neu 359 : J : .
consensus 361 ************.*..**.***‘**._*..**..*****.**‘-.*.**.***.*“..*
GEF-1 «a 421

Goldfish 421
Zebrafish 421

Human 421
Mouse 420
Chicken 421
C-frog 421
Cae 421

Silkworm 421
Neu 419

consensus 421 *******************.*...

B 6 GEF-lo 5HALYFHBFE M H T 1a WH A (EF-10) ) B th 8. % boxshade 4 i o GEF-la, Goldfish (AB056104. 1), zebrafish
(X77689. 1), Human ( BCO18150. 1), Mouse (XI3661.1), Chicken (150226), C-frog ( X55324.1), Cae (T16218), Silkworm (S35513) Hl Neu
(D4s873. ) BIN KRN &6 HMDE A B3 Kb KERHEBEERBEMLK EF-lo, HS P FEFAREEBTE Genbank HE RS
Fig.6 Amino acid sequence homology comparison of GEF-la with EF-la from other species. The figure is made by boxshade. GEF-la, Goldfish
( AB056104.1), Zebrafish (X77689.1), Human ( BCO18150.1), Mouse (X13661.1), Chicken(150226), C-frog(X55324.1), Cae(T16218), Silkworm

(535513) and Neu(D45873.1) represent the corresponding translation elongation factor 1 a (EF-1a) of gibel carp, goldfish, zebrafish, human, mouse, chick-

en., African clawed frog, Caenorhabditis elegans , silkworm and Neurospora crasse respectively. The symbol in bracket represents the corresponding Genbank

accession number

BREZYMIEMERET EF-1a #3172 B
R.EDEMEESHATRRE, BXLEMRAEE
EPHERMERPINEE, B2 5HAEYER I EH,
BIR LM, EF-la BRFZRZREETHEMT,
EFERMOIE M 5HEEREHRNR
WS AEARKERERVZEEREPERE
A SEREASGS,. EMERBRESEIR

2% H, % GEF-la Bt — WM RWLE,
IBAERERMNBERERF, HIOIBEHRTHEED.
BN R NERTF W BEEhddift
W oelF3 2 RIS BRI R R IRE eIF3
WHpR 2EHALK DNAEZLWE, BRRAXKE
HBFERRTFHORE, FAREREBENALTIFE
&M A F, GITF3-S2 H 1§ # — B AR,
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519
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CLONING AND CHARACTERIZATION OF FULL LENGTH cDNAs OF TWO GENES
RELATED TO PROTEIN BIOSYNTHESIS IN GYNOGENETIC GIBEL CARP

LIU Jun, SHI Yao-Hua, YIN Juan and GUI Jian-Fang
( State Key Laboratory of Freshwater Ecology and Biotechnology ; Institute of Hydrobilology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract: The SMART ¢cDNA plasmid library was constructed from heartbeat stage embryos of gibel carp( Carassius aura-
tus gibelio) . Randomly selected clones from the library were sequenced and their homologies were analyzed. The full
length ¢cDNAs of two genes related to protein biosynthesis were obtained from the sequenced clones. One gene, gibel carp
translation initiation factor 3 subunit 2, was named GTIF3-S2. It is 1280 bp in length and has an open reading frame of
975 nucleotide acids for encoding 325 amino acids. The deduced amino acid sequence has three WD domains. The gibel
carp GTIF3-S2 was first reported fish translation initiation factor 3 subunit 2. Another gene, gibel carp translation elonga-
tion factor 1a, was named GEF-1a. It is 1784 bp in length and has an open reading frame of 1386 nucleotide acids en-
coding 462 amino acids. The open reading frame is between 82—1467 bp. RT-PCR analysis showed that the matemnal
mRNAs of the two genes were detected in matured eggs and in early developmental embryos. In embryonic development,
the two genes began to transcribe from gastrula stage, and their expressions became stronger as the embryos developed.
The two genes were detected to express strongly in most of the examined tissues of gibel carp, but weaker expressions were
found in testis. Homology analysis indicated that there exists high evolutionary conservation in gibel carp GTIF3-S2 and
GEF-1a. among different species, from animals to plants. Therefore, we conclude that gibel carp GTIF3-S2 and GEF-

la. are two excellent target genes for studies on evolutionary genetics and systematics among species.

Key words: Gibel carp; Translation initiation factor; Translation elongation factor; Gene cloning; Expressional charac-

terization
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