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§ 2.FDNA Extraction Kit SBUEA ( Crenopharyngodon idella ) FFIERI . DNA, AR5 Y, 31T PCR ¥,
PP BRIRE R W, stk SR pGEM-T easy vector system M T ik L, mASAT, RBEN, B
g3, BEHRNFANENSRERTRE T SaMEEARER bla b)EH 1 140 MRARRKMRYFIIE1
254 bp. FE DNA SHF8E Vector NT1 6.0 H38 84 55 GenBank 57 18 B0 2 cye b T, BB SET® ot b
EARH A FRRE RS H 553 18 BE6 o b REFFI R EESTEARLER, SEANIXBLEE

B

KR Ba RN BREE b BERTR
FEAS S (959. 468 IMERIHAD A

FEX, HEBIRABEARBEERE A
HHEF B4 ( Crenopharyngodon idella Y FFH, B
B R R A ETEE R K I HA R W, L RSt
o A LG % s 8 KT A B e LR TR A
HEXMEAMRERHBMED T —& MY,
FRES TERFEENS TR, THARA
HEPRILE,

SRR —FRAYEETHENHERE BAKR
FHATERES . AR EESEY, AREE
b{cytochrome b, FIFF cyt b) {8 T 28 P B BEJE XX
B, B 5N LHEELAR ATP (BB 7
hHEEME, hR2AREA BRTLHIEAEN
R EEZ —, HE RS AR
707, eyt b B EE D, RN
AT TR ARENRELE FHHET
muaBial 7, RENHREY, WILEHBLER
5 eyt b EH FRERHERRARETA XK cyt b
HEM mRNA B BERNEE SIAEREREN
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PR A KB R oyt b B ERAVARH E R LB
HEFHEERER. AU EALBE oy b EE
FATFRERM S T, TR T — S MR RN
BENSTHEAEBRZLSEREBINERER
EHERERITTREM, HARTARRBEE vt b
EEOTRBERPLE- 2 BHEAREE eyt b £
B A BT ok IR, {X7F GenBank # 3] M HE AL
B oyt b ZEBIFFI(AF051860), AXHET H
B BAE oyt b BREM FTRERFFISHER, HE
GenBank AF051860 /%1, #1250 eyt b FFFYLL
BB HE3 oy b REFFAHT T REL.

1 #MHIFHE

1.1 #¥

LREAWAT MABRTEH, DNA Extrac-
tion Kit. PCR Clean Up Kit 1 pGEM-T Easy Vec-
tors System M Promega AFFR. SIREEET
AREE, KBS DHS AELRERE. BH
PEPIIRE . AR B L fh 3 B Promega 20 8)
ALY TEAE .
1.2 E#fFRE DNA FRE

HaEmE, BB A 2 20 mg, $#: DNA Extrac-
tion Kit A2 EUE DNA.
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1.3 DNA ¥V HSFIINE

LR B SAaFHAXRNE DNA R
FYUS U] EEA T oy b RESMURETHEEHE
ittt A ME A LR oyt b EES PCR 5]
¥, L#SI8 P, 5° - CAC CGT TGT TAT TCA
CATAC-3"; FisI40 P,:5° — AGA ATC CTA
GCT TTG GGA- 3", PCR BB & HKEH 100 oL,
WAL 04 C A 2! min: FAFEH{FE 94 T
ik 50 s, 52 TiBK 505,72 CEH 2 min, 330
TER, BJE 1 WRFEHRN 72 CEM 7 min,
™% H PCR Clean Up Kit #i{bEIME, 5 T B
FITHEER M, 4 T ; H4 BT E DHS BT
SR THEEFEBEEN LB PR LA KR,
LT AT AR AR FRE. BERER
BUEHEHNFBMEA, BEFESE San-
brook 4+ F FEREF MU,
1.4 FFWE

T BE 4 B B pGEM-T-gecythé 1 pGEM-T-
geeyth10, ABI PRISM™377 £ B2 F N k
MR,

: #R

2.1 Hifa oy p BRI HAEE

PCR M ¥ =ML FIREERM KB RE | £
R SEATH, #91.3 kb, BETHE =472 dlih 1T ik
5,5 T 8% E, B KBS DHSe, WisEa
T EEER Z EoR | Y, SR ERB T4 3.9
kb WIERIRSL, FH | 4 1.3 kb BB, (REA Bk
ARMERAEHGFEEAEL), 18585482
HIEA R BAEEA B, B 2 N EE RN
FF 35451 Wl 65 8 5 pGEM-T-geeyth 6 Fl pGEM-T-ge-
cytb10.
2.2 BERBHNEF

pGEM-T-geeyth 6 fi pGEM-T-geeytb10 BEH &
BMFMERTESE B, RERBELKH 1 254
bp, A EEER eyt b FEE 1 140 £RE(RE 2),
1 AEBREBET ATG, BLE oyt b ZEH B0
REBH 114 TS, EXFRENERFRC &2
GenBank ¥L{EVE, 5 AF420424,,
2.3 EB cyt b 5 GenBank S5 EEFFIKILE

i DNA 24184 VECTOR NTI 6.0 #8284
cyt b FFIBIER ALBREFI(E3), #HE 11 4
B1I8#MAM eyt b REMFIILY, ZRETHY

Ry F B K5 EBEE KK #(Chon-
drostoma nasus) M ( C. polylepis)\m](()arassius
curatus ) TET A { Leuciscus pyrenaicus ) B R R 2y
#90% Bi L, 055 3 4% 30 7 BT 0 S i H B9
Anguilla bengalensis W H E HR AKX R B
( Mustelus manaze) BB H®) Squalus acanthias K
MM, BT 80% . RIRFRIE LR
HWRSFRER(E 4), 8RR cye b ZEFHIHK
B RERGIERDIREREFTYS(E ),

2 3 bp

23,130
9416
6,557

4,361

9. 395

2,027

L 504

B E& oyt h EENY HFHNEHARN pGEM-T-ge-
cyth 6 H)ER
Fig.1 Cyt b PCR products and identification of pGEM-T-gc-
cyth 6
1. Cyt b PCR F2% PCR products; 2. \NA/ Hind [;3. pGEM-T-go-
cyth 6 BB EcoR [ B pGEM-T-gceyth 6/ EcoR 1

3 ifig

F LI s R R AR B cyc b B EH TSR
MR TH 5 ] A 2 B A SRR
. FAR oyt b EHEIE 1 10 PR SRIBEE
T ATG. #IEFEEZEEE R mRNA BE 3°
Wi T WCE B AA T TAA 2 LR T,
TEH fh— 20 £ 25 {45 ( GenBank NCO01960 )42 1]
WXFHER, X5HEALELRE cpt b B FH(Gen-
Bank AY056056)0'1, b R AR 49 K £ @ H mD-
NAM eyt b REARFT 8, g1 Bk S 5my
cytb R 1 140 MREPSHREBEEF ATG
MEIEFST TAA. BEXRBINFEFS Xio
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44 AF0S1860 FPILLEEE X, 2 TRFIN 1 140
TEEPREINTBENER, S HETH 570,
600 #1080 SEE L, FEHEN99.7%, A TEE
BHFEES TR BRRAEERERERS 190
EHAMBEY), RFFIMNHHER, T Xiao EW
MmN HER, 5 30RERE N H i
T, B8 19 féah s 190 SEERAIFE
M EE 15 B, 45 79%. ZERTHEKN 19 #a
eytb /380 TEER P, HERKIRHNFF BLHM
A, HPH LT BRI REE. 8 48 P 57 ;127

REEE TS oyt b WIHBEE S S DX
Fo LRty 190 SERMF AR EFEW, Wit
BRI RS KRKER, 3 AL ot b &
BT B, R R 5L, AR
15257 M HRAR L ARES—HREHE
&R EMES, FRER, EhRRo
A EEA R T R 6 K BLO L eyt b ZEEE %A1
£, BB eyt b HELECUUIEIER 4= (0 R 48350 Thak
Rl —ERRE, B o b RENERRRSE
SHADIER X R, SHEE R B BRIER X R MR

fr 34 153 {if; 174 L0801 184 fif;263 (i) 297 {7, M FADE,

1 BESHM 18 WE%E oyt b ZEE R EEERF T F RS R
Table 1 Homaology of cyt b gene deduced amino acid sequences of grass carp and other fishes

52 WAL Taxenomy G Species FHE/ % Homology MY Taxonomy 5T Species R #t/ % Homology
A Chondrostoma polylepis 92.6 M B Poeciliapsis menacha 83.2
#EH Leuciscus pryrenaicus 91.8 Wi B Xiphophorus hetleri 82.9
3 H Chondrostoma nasus 1.8 #WiE A Sebastes wmbrosus 82.9
isiAE Carastius auratns 91.3 . 3jA Plecogiossus altivelisi g1.6
B H Cyprinus carpio 90.8 L3 Parglichthys ofivaceus B1.3
#EH Leuciscus curalitertit 8R.7 BB Rhamdia laticauda g1.1
ExH Satmo salar 85.8 M E Anguilla bengalensis 79.6
®Wie Acipenser gueldenstuediii 84.5 HESH Mustelus manazo .7
#BEH Dunio rerio 84.2
i3] Marone sazatilis 83.4

1 atggcaagee tacpaaaaac ccacccacla ataaasatcg ccaacgacge getagtcgat
61 cttcceacac catctaatat ctetgeatpa tgaaactitg gatcecttct aggatiatge
121 ttaattactc aaatcctaac cggactgite ttagecatge attacacttc tgacatetea
181 accgeattet catcagtagt ccacaltige cgggacgtca attacggetg acttatccge
241 aacctacacg ccaacgggge atcattcttt titatctgta tttatataca catigetege
301 ggectatact atggatccta cctttacaaa gaaaccigaa atatiggagt agtectacte
361 ¢tattagtta taataacgge cttcgtigge tacgtectee catgaggaca aatatettit
421 tgaggcgcta cegtaattac aaacctiacta teageagtec cctacatagg agatactetc
48| gtccaatgaa tttgaggtgg ctictcagia gataatgcaa cactaacacg attiticgea
54! ttecatttce tattaccatt catcgiegec gecgeaacce tectacacct actelicetla
601 eacgaaacag gatcaaataa cccaalcgga ctaaaciccg acgeagataa aatttectic
661 cacccatact tttcatacaa agatctitta ggattigtaa taatattatt agctctcaca
721 tcattageac tattttcece saatctacta ggagacceag aaagacitical cccageaaac
78] ccaclagtta cecotecaca catlaaacea gaatgatact toctattige ctacgecatc
84! ctacgalcta ttccaaacaa aclaggagpe gtccttgeac tattatttte catectagta
901 ctaatagtag tgccaatctt acacaccica aaacaacgag gactaacatt ccgeccaate
961 acccaattcc tattotgaac cctagtagea gacatgatia ttctgacatg aatliggaggc

1021 atacccgtag aacatccata tgtcattatt ggacaaattg catcagtcct ttatttegea
{081 ttattceteca ttttaaccec actageagge tgattagaaa ataaagcact aaaatgaget

Bz H& b BEOEETRAES
Fig.2 Complete nucleic acid sequences of grass carp cyt b gene

B LRERA TEEEET, RS 1 OHE T EERNE A MERELERT
Note: Sequences in shadow at the begining are start codon. The last base in shadow is the first base of stop codon in which AA base will be added to

form a stop codon.
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MASLRKTHPLMKIANDALVDLPTPSNISAWRNFGSLLGLCLITQILTGLFLAMRYTSDISTAFSS
YYHICRDVNYGWLIRNLHANGASFFFICTYMHIARGLYYGSYLYKETWNIGVVLLLLVMMTAFVG
YVLPWGOMSFRGATYITNLLSAVPYMGDTLVQWIRGGFSYDNATLTREFAFHFLLPFIVAAATLL
HLLELHETGSNNPIGLNSDADKISFHPYFSYKDLLGFVMMLLALTSLALFSPNLLGDPENFTPAN
PLYTPPHIKPEWYFLFAYAILRSTPNKLGGVLALLFSILVLMVVPILHTSRQRGLTFRPITQFLF
WILVADMIILTWIGGMPVEHPYVIIGQIASVLYFALFLILTPLAGRLENKALKWA

B3 o EENENKERFR
Fig.3 Deduced amino acid sequences of grass carp cyt b gene

Acipenser gueldenstaediii

’_"'I Mustelis manaze
Anguitla bengalensis

Carassius auratu

J_ijprinw carpio
i Chondrostoma nasus
Chondrostoma polylepis
’L: Leuciscus carolitertii
Leuciscus pyrenaicus
Ctenapharyngodon idella

i Danio rerio
Rhamdia latfcauda

Morone saxatilis

Paralichthys ofivaceus

l: FPoeciliopsis monacha

Xiphophorus helleri

Sebastes umbrosus

—l Plecoglossus altivelisi
Saimo salar

B4 MEHELDE GenBank F 18 W oyt b EERTIGLE
PN S T RER
Fig.4 Phylogenetic tree derived from grass carp and other 18
fishes’ cyt b nucleotide sequences
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Clone and characterization of mitochondrial cytechrome b
gene from grass carp Ctenopharyngodon idella

YE Xing, BAI Jun-jie, LAQ Hai-hua, JIAN Qing, LUOQ Jian-ren
(Peart River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Tropical &
Subtropical Fish Breeding & Cultivation, Ministry of Agriculture, Guangzhou 510380, China)

Abstract: The total DNA was extracied from the liver tissue of grass carp with DNA Extraction Kit and pre-
pared as templates. The grass carp mitochondrial cytochrome b (cyt b} gene was amplified by PCR with a pair
of specific primers. After analyzed by agarose gel electrophoresis, the amplified products were purified and
cloned into T vectors of pGEM-T easy vector system and the transformants were selected and confirmed by re-
striction enzyme analysis. To clone and analyze the whaole sequence of mitochondrial cyt b gene of grass carp two
recombinants were chosen to test the sequence of the inserted gene. A sequence with total length of 1 254 bp in-
cluding 1 140 nucleotides of cyt b gene and partial sequences at both sides was cloned and the cyt b gene of grass
carp is proved to have good homology with ather 18 species of fishes recorded in the GenBank that it has over
90% homology with Chondrostoma nasus, C. polylepis, Carassius auratus and Leuciscus pyrenaicus but un-
der 80% homology with Anguilla bengalensis and Mustelus manazo .The phylogenic tree huilt from the homolo-
gy of grass carp cyt b gene and the 18 f{ishes is consistent with the traditional taxcnomic results.

Key words: Crenopharyngodon idella ; mitochondria; cytochrome b; nucleic acid sequence
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