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1.2.3 cDNA 2 c¢DNA 1 , , 20

200 , PCR .
PCR : 15 BL, 1 HL, Primer 1 BL, Buffer 10. 8 HL, Taq DNA polymerase
0.2 BL,dH:0 2 BPL.PCR :94 C3min,94TC 30 s, 56, 58, 60 C 30 s 40 ,72 C 1 min,
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1 2.3 PCR
Table 1 Primer Pairs of Genes Associated with Cold Tolerance 42 624 PCR
5~ 3 6 (065, 104, 128, 152, 249, 307)
065 58 C F: aaacaactaccagggtggett DN A . .
R: gcocacaaaagtaaggaacte
104 54 C F:tctgtggcacagtgcggtaat 065, 48 IOG, 104, 156 llB; 128, 108
Rttt aacateggeaactgat te 8A, 8E; 152, 57 8E, 58 7D; 249, 337
B F:acgcgggggatat aagagaat
28 M T Rnategagtigieggg 6C;307,19  4E. 1 307
152 54 C F: gaccacggaggaaagaaaa 1 M . 1
R: gcgttacagatagaaactgac .19 12 4
249 52 C F: tttttttttgcctgttcac )
R:tgtgttttccaat tgtaace , 4 2 19
F: ttittttegecttgecgticagectta 4 8 5 R
307 52°C agatcttgggtt
R:acaggttgacccaaccaaat ’ 19 4E.
2000
1000
750
500
250
100
a 5 150 0 ik 45 R
1 307
Fig. 1 Screening Results of Target Gene 307
2.4 PCR
PCR 2 . 2
:M ; 1~ 5 065, 128,
152, 152, 307 . 2 : 2000
065 2 , 1 1 500 bp 1000
., 1 700bp o
’ 250
. 128 152 ot
650~ 750 bp 307 R 1
700 bp ) PCR
2.5 Fig. 2 PCR Resluts of Target (Qoning Plasmid
T7 Promoter Primer T3 Promoter
Primer , 5 cDNA .
Blast 2 Sequences ) , . 152 834 bp
NCBI Blastn GenBank (nr),
99% , 0.0. NADH 3(NADH
ubiquinone oxidoreductase subuni T 3). Blastx 89% ,
6e— 32.
ORF Finder ORF, 354 bp, 118
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CGOGTAATACGACTCACTATAGGGAATTOCCGGGGGCTAAACGAGGGCTTAACTG TCTCCCCTTTCAAG TCAGTGAAATTGATC
RV I1IRULTIGNS SRS GLNETGTLTV SPFIEKSUVEKLI
TACCCGTGCAGAAGCGGGTATAATACTACAAGACGAGAAGACCCTTTGGAGCTTAAGGTACAAAACTCAACCACG TTAAGCAAC
Y P CRSGYNTTI RIRET DTPTLTETLZE KV VQNSTTTL SN
TCAATAAAAAGCAAAAACCTTGTGGACCATGAGATTTTACCTTCGGTTGGGGCGACCACGGAGGAAAGAAAAGOCTCCAGGTGG
ST KSKNULVDHETILTPSVGATTTETETZ RTE KA AST R W
ACTGGGAAAACCTCOAACCAAGAGAGACATCTCTAAGCCACAGAACATCTGACCAAATATGATCCGGCTAACACATAGCCG

T G K T S =«

ATCAACGAACCAAGTTACCCTAGGGATAACAGCGCAATCCTCTCCCAGAG TCCATATOGACGAGGGGGTTTACGACCTCGATGT
TGGATCAGGACATCCTAATGGTGCAGCCGCTATTAAGGGTTCGTTTGTTCAACGATTAAAGTCCTACGTGATCTGAGTTCAGAC
CGGAGCAATCCAGGTCAGTTTCTATCTGTAACGCTACT TTTCCTAGTACGAAAGGATCGGAAAAGAGGGGCCCATACTTAAAGC

AAAAAAAAAAAAAAAAAGCGGCOGCCCTTTAGTGAGGGTTAATTTAAATCGTACGTCGCGATTAATTAACCG
B3 #& NADH ZEBEXFTEHRTE 3 EEMN DNAFIREANNSERET

Fig. 3 ¢cDNA Sequence and Amino Acids of NADH-Quinone Oxidoreductase 3 Subunit Gene

5.0
4.0
3.04

Hydrophobicity

i

L

-5.0 —
1 30 59 88 117

Position

B4 NADH ZREWEFEBITE 3 RS
Fig. 4 Hydrophobicity Analysis of NADH-Quinone Oxidoreductase 3 Subunit Gene

- [16]
ADP

ATP. , . 2 :NADH

NADH 3

B

NADH 1 —NADH ,

(7 .NADH 3



4 , : NADH 3 81

[1] LYONSJM,GRANHAM D, RASION J K.Low Temperature Stress in Corp Plants: The Role of the Membrane [ M].
New York: Academic Press, 1970: 33— 56.

[2]  ARedly, M. & oo 4rm 0 BR ARG FFR [ J] . KE K ZF RF 4R, 1993,8(1): 9- 13

[3] BROWN W D.Glucose Metabolism in Carp [ J]. Cellular Comp Physiol, 1960, 55: 81— 85.

[4] BAzg, EALAE. k& ARG AL AT L R4 KBAZ [J]. KREEHFEF], 1984,8(3): 290~ 297.

[5] HZW]. LA RS X ARLAE T4 AR T I J& AchE LDH R L& EST B L& [J]. k7424 TR
B & F W AT, 1995,83— 92.

[6) & B, TE.F& 7,5 KEdozsey/L MAETRAL P RXFH 0 []]. R

[7] RAEE, AL, AR, 5. 828 LB MIRAY RAPD 247 [J]. P B K = #5,1997,4(3): 89- 91.

[8] FAZ, INFL, MBKRZE, F. 828 REMIKG RAPD 247 [J]. P B K = #5,1997,4(3): 89- 91.

[9] & %, RAH THL HLHews REMLKMEG M DB []].DRIE Ik KF 5 IR, 2008,40(6): 915- 918.

[10] AL 3%, EALFE. & £ 3IREE A E R FA [J]. K =5 4k, 1984, 8( 1) : 79— 83.

[ 11] BROWN W D. Glucose Metabolism in Carp [J].]. Cellular Comp. Physiol, 1960, 55: 81— 85.

[12] PETER A,FIELDS, GEORGE N, et al. Hot Spots in Cold Adaptation: Localized Increases in Conformational Flexibit

ity in Lactate Dehydrogenase A4 Orthologs of Antarctic Notothenioid Fishes [ J]. Proc. Natl. Acad. Sci. USA.,
1998,95(19) : 11 476- 11 481.

[13] & =4 #, T&F, % s2ma® cDNA LEGME 2T EREA AR LR []]. PEK ZH5,2009, 16(2):

147- 155.
[14] RAH DX, T2 S 3R ELIHARAARE REFLT PSR [1]. F B KEHE, 2006, 13(2): 193
- 199.

[15] J. @4 g, BEF. 924, T. R M 0 F 8504 d [ M]. 5 2 M. 4b5: A4 1 M4k, 1995: 908.
[16] #E &, FA K, ZEA ARESHRE [M]. 52 5. L7 LS HF Tkt fafE, 2008: 2509.
[17] ARuwh Ak, 3648, ARAE /A Fiksee AL [J]. AAKZ, 1993(10): 12— 13.

Cloning and Correlation Analysis of Cold Adaptation of NADH-Quinone

Oxidoreductase 3 Subunit Gene from Common Carp( Cyprinus Carpio)
LIANG Liqun"?, CHANG Yuwmei’,ZOU Qingwei’, LEI Q ing-quan'

(1. College of Eledrical & Electronic Engineering, H arbin University of Science and Technology, H arbin 150080, China;
2. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070,
China; 3. College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract: Genes expressed specifically at low temperature were used to design primers and to screen brain
full- length ¢cDNA library of common carp (Cyprinus carpio) through two rounds of clonal PCR method.
After that, gene 152 was discovered and sequenced, and determined finally as NA DH-quinone oxidoredue-
tase 3 subunit gene using homologous searches. This gene was confirmed to play an important role as the
force generators for fish in a low water environment. In addition, NADH-quinone oxidoreductase 3 sub-
unit gene was associated with cold adaptation of common carp to some extent in oxidation of respiratory

chain electron transport system.
Key words: common carp(Cyprinus carpio); NADH-quinone oxidoreductase 3 subunit gene; cloning; cold

adaptation (TR H LK)



