THRRLEKFFH 2011, 12 http://xuebao.jlau.edu.cn
Journal of Jilin Agricultural University E-mail:jIndxb@vip.sina.com

REMMERZCEWEBIERNRE. SRR ELEH
FHR’

W BB g AR B

@ KA &N FA PCR-SSCP 77 ik 3t R COX | £ B 5| X £ AW #AT T Al 5 A, X £ %% £ % € PCR
ERHE—EARAFTEAFFAENREMKGENA, AR COX | XEMRATAHRATT 94, EREA:
REH COX | £FA 77| A MBMME, T4 I8 MEHRRL, T8 S5 MAEBR L £ K M; C260T.G275A F C1253T
RREU B FMEFRERS, Kak. Kak, LaRE. HEWNEZ A FREASEE; A FFERELARE
COX 1 #FAMZXEERBAREMKEAKAEMANL, HEEFTHE (P<0.05), ELENLFFTFHCOXI £
ERILERERAT = EE LB ATP ANAR GG ERFRAL, COXT AFT A - GRHITTLENE DE A KM RL
A

KEE: RE; BAHRERCANLTE; AFS: Z5MELH

PETHES: $828,Q78 MERFRIRG: A MEHS: 1000-5684(2011)

pol: CNKI:22-1100/S.20111222.1045.001

P& d Bk . http://Awww.cnki.net/kems/detail/22.1100.S.20111222.1045.001.html

Study on Cloning and Polymorphism Analysis of COX I Gene in Min Pig
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Abstract: In this research, we analyzed the sequences of COX I gene in min pig by cloning and PCR-SSCP. With the
method of fluorescence quantitative PCR, we analyzed the expression differences of COX [ gene in muscles and liver
between Min pig and Landrace with the same feeding during cold induction. The results showed that, compared to
other pigs, there were 18 nucleotide mutations in Min pig which led to the changes of 5 amino acids. At C260T,
G275A and C1253T site, allele B predominated in min pig and allele A predominated in large white, Landrace, Beijing
black pig and wild boar. Compared to min pig during normal temperature and Landrace during cold induction, the
expressions of COX I gene in min pig during cold induction were lower significantly(P<0.05). We inferred that,
during cold induction the expressions of COX I gene would be lower in order to provide the energy for individuals,
and COX I gene might be one of the candidate genes associated with cold resistance.
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RAIEE MR ER R T bz —, B 7 BAR
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T B PR G 7 926 BB COX T 2R 7 BIHEE K 5
FoAdRE R ) () 22 S AT T BB T, FERGI T %A [
TEA I 3 5T T HERIE AR A LA 4H 2 (1R A
ALAE DL o

1 MR5RE

1.1 X344y

75 HE¢IRME 3 5, BEES 4 k360 12 3k, K s
AMRBEHL S 2 2H BN REG 2 A RE2H, [R] H K 4%
3%k, BOABERYL, W E R AR & AT
JIt o 22 A ARSI RO A BT 48 AR e & At 72 P

EMSREnFEME SR ERFNKAE. KA
B, AL, RAER 30 SLAEE 10 Sk HEHH
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1.2 R4 i2

20094F 12 H 25 HE 20104 1 A 7 HA A3 154,
IS ZH RAE A1 R TE & A1 SO A 7R, IR
N-18~-25°C, MIEEEFIERN-20C, HXTHAR
FETIER&NETE, RELR 10°C . FEA [ 1A
BlE, RiEeRn CrRLER) 1808.4MJ, AbFRZL
WG JESE, BT L2 10g, EHT [R152
U3, -80°CUKFHIAAT -
1.3 5|41&it5 PCR ¥ 14

4 GenBank 24t 1COX T £ K 741
(EU333163) ¥it51%. ALNCOX [ EFH Y 1854,
B1 AReal-time PCRY #4514, C1~C4NPCR-SSCP
ZEMATEIY (RD.

&Rl PCRYHESIMHFSI
Tablel.The sequence of primers for amplifying COX [

S4B R SFE] (50 —3%) BRI/ C I HE X 35/bp
Primer name Sequence of primers Annealing temperature Application

F: GACATTCACCACGGAACT

Al 58 6371-8160
R: GAAAGGGTAAGCCATAGAG
F: CAT GCA GGA GCT TCA GT

Bl 60 410-645
R: TTC AGG TTG CGG TCT GT
F: AACCCTACTTGGCGATG

Cl 51 133-329
R: ATAGGAAGGATGGTGGAA
F: ACCAGGGTTCGGAATAA

C2 51 741-927
R: ATTGTGGCAGATGTA AAG
F: TACATATTATGTAGTCGCACAC

C3 51 1105-1348
R: TCATGCTGTGTATGCGTC
F: GGAATACCTCGACGATAC

Cc4 51 1301-1500
R:: GGAGGAGGACATCCGTGT

. F: GGGACCTGACCGACTACCTC
B-actin 60 182-591

R: GGCCGTGATCTCCTTCTGCA

DL DNA N, 5140 Al ] PCR 4 #9F2FF:94°C
AR 10min; 94°CARTE: 45s, 58°CHE M 45s, 72°CHE
fifi 45s, 30 MEFR; 72°CLEH 10min; 54 C1~C4
1) PCR ¥ #4727 : 94°CTiAZ 1 10min; 94°CAE 1% 30s,
S51°CHEME 30s, 72°CHEfH 30s, 30 MEIR; 72°CHEMH
Smin. PCR F=¥0% 1% W35 e MR FE VRS I, K T
SAFMRE AT FSOUS , EREN T 8k, AN KT
RS SN, B BT AR ORI D) 5 3% iR AE T
1.4 MR

LRE . KA. KEAsE. dbat s, B3t 130 3k
AMAIDNA SRR HEATPCRY 1, X4 14 7= 33k 47 4k
RN IEBE AR, HAAM NI 2 uL PCRME
FPCRE H 0 SuLZE M Buffer/E 2], 98°CAEM: 10min,
WIESRAVK, A2 RFFEIRES . 18% IR
WL K . T E 250 VIR 5 min, fR)5
5V/em, HL¥K 14~16h, 4RI, HIBERRE D
1.5 Real Time PCR & 2

K 5 6 58 S PCR 1) J5 v 72 COX T % R 7E %
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W TFMRIEZES . MHRRMESIYB1, ZHSYBR
Green PCR Master Mix VB4, K245 817 PCRY™
. 95°C10min; 95°C30s. 60°C1lmin, 40/MH¥F;
95°C1min. 55°C30s. 95°C30s. Z:Hllamithd:, id%
RN NG, DAB-actin YN S5 H FIFE R
X . IREG LS R R NAACE (CtH FIEER-Ct
BRER) WI0H- (CtHMIERE-CHERKER) X
41, 2°°HECOX T K mRNAM NS FRIA KT,
1.6 ¥IESH

SR FH o HE AT WA R AP A ST 187 52 A 35 TR T A4S
K96, BLAST ikt AT [RIVE M LLxs, 8 SPSSH A4
HEAT R 58 A 2K 56

2 HREZR

2.1 PCR =HJH k45 R

PCR ¥1)5, 155 COX 1 K/NA 1790bp 4
ST R B, SR —3 (B 1. COX T
TR 44235510 3 thRs e R B TR /A —
#; (E 2.
2.2 BEEFFILEXS R ERTA =5
MFEE RS GenBank R FHIMLL, COX T HH 4
£ 1544bp 4l 514 NEEER, G 18 M K AERAS,
AR FVEVE N 98.83%, SIS 5 NMEEMREE, &
TR FIJENEN 99.02% (£ 2). B8 2 4 heme FE A

1A Cu & 7(Cun)F Az TR -

& 1 COX I £ [& PCR #1845 R
Fig.1. PCR amplification results of COX I gene

2Cly C24 C3. C4 5I14i#t1T PCR 47 HB45R
Fig.2. PCR amplification results of C1. C2. C3. C4 primers

R2 REBESHMEM COX 1 FIIMARTMER REBRRETLR
Table 2. Comparison of homology among COX [ from min pig and other pig breeds
] TiAE AR L 15 /bp RIERRTAL AT
Gene bas-mutation Loci Amino acid mutation Loci
68. 238, 260. 275. 354, 723, 803, 857. 896. 1023,
COX 1 8O(N>S). 119(K—E)s 242(K—E). 268(L—F). 474(G—E)

1034, 1037 1160 1247, 1253, 1420, 1427. 1448

I R COX T R 2 kil ¥ 35 NCBI
(http: //www.ncb.i nlm.nih.gov) &AM E | JERE
INEE L ARIRTE . W E L KA. KA. TEE.
HRACESRE . R BB A LE T L R R, RIETE
260bp. 275bp Fl 1253bp AAFAE 3 MRS AL H R 58

A5, FHrp 260bp. 275bp AbZRASEET
AA AB BB AA BB

2.3 COX | EFEHAJ PCR-SSCP #ijzE R

F1PIC1 C2. CIMICAEFa I 23 Fh FE K A (3D,
ANTRIAST, 51 ) 35 LR R AL DRI AT R L33 (% 3R IR
P>0.05, BPFFE S A-RARHS T A 2k R AL P A
5 P B A Rl 2R R (A0

BB

C3
¥ 3 PCR-SSCP #4555

Fig. 3.. PCR-SSCP results for C1. C2. C3. C4
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S1PICT 1 5 > s Fh b R R BRE AR (R
HARBR RS RA GRS, 70, B,
PR AT G e AR A T e R R AP S B
C2 ARfaill HABIE R R AMA, BFHE. RO, dbad B
B IEIARB I, KA. KABUIZASE
PLEER AR 51C3, KasE . KasE. Jba s

PR A AL DR U B, RO I R B0 2 (]
IR, Bk s st RAESh 3 ANE Rl R,
HFFEEA-RAR- e BV R AP ES: 519
C4, H¥%. RIERAFN IRV HAEER, KA
KA. ERRE BRI RO LA EE R, 75
AR E R AT A

%3 NESMECOXIEE R E AR FIRE

Table 3.Allele frequencies and genotype frequencies of COX I among five swine breeds

Hh g Rk ERItETES BRI 514 77 ERItETES SRR
Breed Primer o Genotype frequencies Allele frequencies ~ Primer for g Genotype frequencies Allele frequencies
r AA BB AB A B r AA BB AB A B
N 0.15 0.200 0.267 0.533 0.333 0.667 30.00 0.167 0.833 0 0.167 0.833
M *K 6) (%) (16) (5 (25) 0
UN=E 18.33 0.900 0.067 0.033 0.933 0.067 30.00 0.867 0.133 0 0.867 0.133
L [XD) 2 QD) (26) 4 0
INERG 12.64 0.933 0.033 0.033 0.950 0.050 30.00 0.700 0.300 0 0.700 0.300
Y cl Q9 D €2 Qb @
JentE 13.31 0.767 0.133 0.100 0.833 0.167 30.00 0.167 0.833 0 0.167 0.833
1 (23) 4 (3 5 (25 0
B
Lagid 2.74 0.600 0.200 0.200 0.700 0.300 30.00 .0400 0.600 0 0.400 0.600
W ok (6) (2) (2) (4) (6) 0)
BN 0.12 0.233 0.300 0.467 0.383 0617 2.39 0.467 0.200 0.333 0.633 0.367
M ** (@) (D) 14) *¥ 14 (6) 10
PNEL 12.58 0.533 0.300 0.167 0.683 0.317 0.22 0.300 0.167 0.533 0.383 0.617
L - (16) (D) (5) ** 9 (5 (16)
INERG 5.43 0.600 0.167 0.233 0.683 0.317 0.13 0.267 0.267 0.467 0.400 0.600
Y C3 ** (18) (5 D C4 ** [€)) (8) 14
JentE 10.20 0.500 0.300 0.200 0.650 0.350 1.16 0.267 0.333 0.400 0.433 0.567
1 (15 )] (6) o ® (10 A
B
Lagid 3.40 0.500 0.300 0.200 0.600 0.400 3.6 0.400 0.400 0.200 0.600 0.400
W ok (5) (3) (2) o (4) (4) (2)
¥E: M. Min pig ; L. Landrace ; Y. Yorkshire ; B.Beijin black pig; W. Wild boar

24 AFESRE COX 1 EEEN. AFBE mRNA B9
BASFRIE

B IR R COX T %[ mRNA RiL & 1BE
N1, PAARN RIE AT 2 F O AL bR, (RIRA
R A1 VR AR AR, TII45 COX T 2 F mRNA 3]
BRILAKE WK 4. 0T AL RER, 2%FES
S RSE AR LS WA R COX T JEPR R IA K
FHEER I (P<0.05); SRERIETAESBK
AL LS B EE (P<0.05).
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Fig.4. Expression level of COX1 mRNA in min pig
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T, LR I B 1) 3 PR g, R AOR 41 i
PTG . AR 73R B E EE D Re A F 3 7
FERR AT 7L & ARSI, AEAN BT 52 B S N
(P2 0 62 25 C SR AR E DRI TE AR gt A I A AR B R A
R AN E ARG R R R IR, gtz
AACBEEEN by, GFERAR, Res FEU™EMNHE
WHHRERBAMABEIL. Btk S EE
A FLCOX & [ T 3 S HmRNAJKFRMEL . 4
PraCiEApLH Cesfaliiatn) 1, S iiEs
WRES WEE . IS IR R P 55 2 P R R X bt
PRCOX I3 FIFRIE P2 AE LM o g LET 4 2 b 1 il
BRI, -12CAE S R4 COX. CK
T SRS T A T AR EE N BRI ALA
PURBISE, FEAEENM, PRI, ZORiREET
TEPEI SR AR RR P COXIRIL R R, &
KB ATP IR SR AL RE i, L FE 5
&=, TR R,

R EAFHIMTR R Tl faE i &, HAR S
HIIE o AHEFTXT-20°C HL AL A R 26 £ T B0l E R
MM KA REEN, KAWL EE PCR Jiik
il COX I 2K mRNA FIRIAER . gRERN, &
S I RAERTIE S WAL cOoX T R R IE
KPAEFE B (P<0.05), iFBH COX I 3R 5514
A PR O o

EFXTCOX T 366 R FE AR w7 Bs S, Skl 13
FIRIECOX [ A FH, Xt &AL 18 ANk Kk A5
B, FES WMEFERMAE R X SNPsh S AT
PCR-SSCPZ &M 44T, Cl (C260T. G275bpA).
C3 (C1253T) RAEUBSEALZER SRR, Ha
TR U] A S R DR (R e 5 vy, DN AT BB S IR 1Y)
Rl AR PER 5. C2 (T804G). C4 (A1420G. T1427C

TR X FF MR

EBRA) KA. KABSRE. bR E. 5
TE RS E HE D REAL T AR S IRPIRAS s AT REAE 5 [ N AN
LS8 18] 22 7 0% o A BRIl I 2 A ERE TR B R 1
PEHIERTIAER, TP TP & TAF5E5E 2.
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