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[ Abstract] Objective To clone the coding sequence of Guangxi Bama mini-pig PGC-la gene, and to analyze the
expression of PGC-la gene in various tissues of mini-pigs using RT-PCR and QRT-PCR techniques. Methods The PGC-
la gene coding sequence (CDS) was amplified by PCR from the ¢cDNA of longissimus muscle of Guangxi Bama mini-pig.
The PCR products were inserted into pEASY-TS vector, transfected E. coli, identified and sequenced. The PGC-1a gene
expression in different tissues of the Bama mini-pigs was detected by RT-PCR and QRT-PCR assays. Results The PGC-
la gene CDS of Guangxi Bama mini-pig was cloned. It was 2391 bp in length. It had 99. 9% homology with the reference
sequence, and had two synonymous mutations that were C-A1105 and G-A1524. The expression level of PGC-1a gene was
higher in the heart and kidney, followed by liver, subcutaneous fat and longissimus muscle, but the expression was not de-
tected in pancreas of Guangxi Bama mini-pig. Conclusions We have successfully cloned the PGC-1a gene of Guangxi
Bama mini-pig, and detected this gene expression in six tissues. The results of this study will provide a basis for studying
the effect of PGC-1a on type 2 diabetes mellitus (T2DM) in Bama mini-pigs.
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AL Y ARG FE TG AL 2K v (PPAR-y) BB SCTERYEIEOS 1 PGC-la EEZ SLNAAY)
1AL F 1a (peroxisome proliferator-activated recep- G R T E N R IRER B AL RS A 4
tor-gama coactivator-1 alpha, PGC-1a) JEVT 42K 32 R, PCC-1a FEFHA H LR B R ek, F 2

[EL£TIE] 77 A AREREA T H (2013GXNSFAA019187) ; [H 5% 1 4R FH# 345 H (81360135)
[EHRAN ] EHi (1988 - ) , %, i+, BFFT )y 18] . Shs AL B Flr,
[EHAEE 1 HEH (1981 - ) 1t Bl , 2 S 3 Wit f% & AR/ NEDRE SO BB IF 9T T E-mail : jiangginyang@ 126. com,



28 T E S26 Eh ) 2F IR 2014 4F 10 H 5522 %555 W] Acta Lab Anim Sci Sin, October 2014, Vol. 22. No. 5

G340 T A (= BE R T oK mlaE B M T A R 2 41
it B RIR B IS R B, N PGC-1a T FE
AR X IR A 8 bR A7 AR B OE R st
PL Ay FIATIR A58 R B, PGC-1 o 2875 1] fiE 550
PRI A S S5 AR o & A A I YRR
7,2 BUREPRIE (T2DM) 85 I IEH A9 PGC-1a 7K
At HoE B RE b o 2 0k 2 5 SO B G
i, U LA A i 2 IR A 2
PRI = B, 2 UM b g D) e R 2 IR i UL
I 5 Z 4K (IR) . PGC-la TEH B WL Rk F
P B L IR B A B R E T, R T 2
FUBE R s BOm AL B9 T,

/N L R R 4 5 B R/ (3 x 10°
bp) B ZREEE AN YL (o A 2l A g — 8 AR,
W et HAE Nl , /NG 5 N\ A e
LA IhEE R A bs E B AR A
TS R A IE 5 (EH -5 A8, i ek g 2 5 A
FIAR—FT Y NIV RO N ZRRE R PRI 0 I
EPRANE FACHIFFE (AR Y shiisin )

4 PGC-1a FER T Y fA iy 8p21 X3k, 7%
13 NAMNBEF 12 ASEF, it 796 SR FE R 1Y
B 7R KO XS B PGC-1a 2H 443 1
TS HIBTE R, PGC-1 o FEPIAE Z R 2 A T
TR AR E R S B SRR AL
FEEER L, 00 J0F R B b ik Bt i H
H A T TV EL S /NS PGC-1 o 3 R T B Al
LUK AT HT 7 T ) SCHRIRGE . Ao S0l 2o v A
AT PE B By /NS PGC-1 o B2 PR 4 i IX JF 31, 5
R SR A /NG O I BB R AR T
RN R R IR O, M5 S5 PGC-1a FE /N
I 2 TOBE PRI AT ] VR B A TR S
1 #MRlEFRZE
1.1 SEIe#H#d

D a I ARSI} 75 = RTitly = SRR
R B 3 P B[ SCXK (H:)2013-0003) . R4 3

R1 EHPCRIIY
Tab.1 Primers of the QRT-PCR

3k 15 % AR 45 kg 247 B0 EM )T P L /)N
RUREB B 20 U (o0 VB R R R IR L
KAL) A KA RAFE TS BVE T WA PR,
i Ji TG 5 A - 80°C VKA & 1

1.2 S|t 5 &

%7 NCBI I GenBank #1195 PGC-1a FEH
A1 (7515 AB106108) , Witttk s 19, 78 b
TSI 5 4 AN Sal 1 A1 BamH 1 FEEVIA A5,
PGC-l1a-F1: 5 ’-GAATTCTGCAGTCGACATGGCGT-
GGGACATGTGC-3" ,PGC-1a-R1:5’ -TAGATCCGGT-
GGATCCTTACCTGCGCAAGCTTCTCT-3"

18S rRNA JEPH 5L 26 ' & it PCR (QRT-PCR)
S 51 2 B8 R A R, PGC-1a FE A
QRT-PCR 5|97 51 5 M bk B AL T & a2 &
SIWEIIINZR 1 i, BRG1Ym A TAEY
TARFANMRS AR FA .

1.3 RNA #ZEUK RT-PCR

SR H Trizol 35 32 B0 P4 B Ih /N R0 1) 2H 2 0
RNA, I LA H AT, PrimeSeript'™ RT reagent kit
with gDNA Eraser i 77| & ( TaKaRa, H A) e #% 5% &
Ji% cDNA

PCR ¥ H491& % (15.0 pL) :¢DNA 1.0 pL,PGC-
1a-F1(10 wmol/L)0. 5 pL,PGC-1a-R1(10 pmol/L)
0. 5pL,Ex Taq H#( TaKaRa, H7A<)7.5 L, ddH,0 %k
JEE15.0 pl, N T :98°C WAL 3 min; 98C
30 s,60°C 30 s.72°C 2 min 30 s, #4735 MEH;
72°C FEAH 10 min ;4°C -7,

1.4 ZERFIINE

PCR 34 7= ) F 1z Tl i 4 A6 351 5 ( BioFlux,
) #1744k, BRSSO pEASY-TS g B %k {4
(TransGen , 11 [H) # 4% , 516 & Trans-T1 832 4 40l
(TransGen, T E) i J RIGFRME, 2508 B BHTE
AWk 2 R AR YRR A RS B AL 3 S
GAERIER R B A BR A R AT, D)7 45
H Lasergene7. 0 3077155 oA B [RI R LX)

FEH GenBank S99 3 FEIRN T/ C
Genes B Primers (5°—3") Size/bp
F:CCCACGGAATCGAGAAAGAG
18SrRNA NR046261 R.TTCACGGAAGGGCACCA 122 60
PGC-la NM213963 F.GTGTCGCCTTCTTGTTCTTCTTTT 90 60

R:CGCATCCTTTGGGGTCTTT

1.5 SERRHEEE PCR R
K JH SYBR green I J4kHZ:, L) 18S rRNA SHN S

BELA, HAYBEDR NSk IR B0 JTORE B o ot AR D BRI XS
W&, ddH, O FE IS IR, ARk DA X 3 R
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27 AR H R S A X E 45 R, 7E Roche
Light Cycler 480 SZHT ¢ #t PCR X [ i#17 PCR
P3G B 3T

SEEF 2¢Ot E f PCR A& & (20.0 pL): SYBR
Premix Ex Taq ( Roche, 3 [ ) 10. 0 L, Prime-F ( 10
pmol/L)0. 5 pL,Prime-R (10 wmol/L)0.5 L, HiHx
5.0 wL,ddH,0 #ME % 20.0 wL, SR :95°C i
ARPE 5 min;95°C 10 s.60°C 10 s.72°C 20 s, #4740
MG

2 HRESW

2.1 EHMWEEPCR ¥ 1%

DLV B H /NS S B LS RNA R 538
YR, PGC-1a FEPH CDS JF%1) PCR 314 77 4 14
BERCHRIK S R A EL 1 o, H i Be R/INVE 2000 ~
3000 bp, 5T FHK B,

M 1 2 3 4

3000 bp
2000 bp

il ~4. HESE PCR ™5 M. DNA AHXS 7 bk 4 i
DL5000

B1 )/ PGC-1a A PCR 45
Note. Lane 1 —4. PCR products; M. Marker DL5000.

Fig.1 PCR results of PGC-1a gene from Guangxi

Bama mini-pig

2.2 pEASY- T5-PGC-la EHRHLE

MHEALA pEASY-TS-PGC-1a FOANE , EAT K
PCR 384 LUK AU DA e S BRUBTRE 3£ 4T Sal T, BamH 1
RFYIEEE A5 R s 2 (B3 s, SR B, W
W PCR =945 B 5 BAE X R 45 S — 3, IR 45 & i)
Ko T ORI U1 7 ) KN o3 il 5 H 1 R Be S
pEASY-T5 # AR/ ST
2.3 PGC-la EAFIIMES S

148 P TR VR 3 )% 7R 8 D 2 i) P O T 3 SR
2, TR E/NYRE PGC-1a HEH CDS 751 4
1 2391 bp, 44 796 = KR, 52 % )7 4
(AB106108) #A7HLHL , [AlEAPEIS 99. 9% , PR Ak 7 Jk
R SRS Ay + 1105 A7 R9BsEE T C—A, +
1524 i 9BHIEH G—A

JUVE B /NS PGC-1a FEH 5 Genbank | &

bp
8000
5000
3000
2000

TE:1. FAEEXTIR 2 ~ 5. B PCR ™™ 47; M. DNA 4H
X4y HARifE DL800O.,

2 B PCR45%
Note. 1. Positive control; 2 — 5. PCR products; M.
Marker DL8000.

Fig.2 PCR results of the bacterial liquid

TE:1 ~4. DUEGEYIF=H) ;M. DNA AHRS 5 T 4s i DL
5000,

B3 ORI UK
Note. Lane 1 —4. Products of enzyme digestion;
M. Marker DL 5000.

Fig.3 Electrophoretic results of double en-

zyme digestion of the plasmid

REZNUFF VAT L, W@ R GRS, dn 15l 4
Fis, /NS PGC-1a FEH 5338 5% ( Sus srofa, No.
AB106108 ) {81 [al Y e ey, S SR A — A, 2
5% (Bos taurus, No. NM177945) F17F ( Ovis aries ,
No. JF449960) 2 b — &, # 5 N ( Homo sapiens ,
No. NM013261) 35 &5 5/ Bl ( Mus musculus ,
No. AF049330 ). K Bl ( Rattus norvegicus, No.
NM031347 ) 2%,

2.4 PGC-la EREAARIESH

K] QRT-PCR A X %E 0977 3, kil 3 3k 15
JFE) PG B /N PGC-1a 3[R mRNA 76 2~41
LU RIR T, SR A, PGC-1 o BEHTE/ NS
O IFIE BT SRR BT BRI S b i A
Fak, Hory TR Co IR i i 2R B s, O
JEJHFIE B2 B 5 AT S5 A UL, T 7 IR v oA A0 3]
HARGL, Sma R 5 s,

i RT-PCR % #1975 %, Jo ik 75 B Eh /)
BU% PGC-1aw HE I mRNA 7EAN [F) 20 21 i) 361
Mo GERANE 6 Frzs, PGC-1a 3 P AE /N RS B .0
JUE PR B IE TS R LA B B T AR 5 AR LR 3R
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L Sus srofa.seq
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4 2

Nucleotide substitution (> 100)
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Fig.4 Phylogenetic tree of PGC-1a
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Tissue-specific expression of PGC-1o
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5 )TN BN RE AR 44 PGC-1a 2
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Fig. 5 Expression of PGC-la in different tis-

sues of Guangxi Bama mini-pigs
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JE[A RT-PCR A

Fig. 6  Expressions of PGC-la gene were
detected in different tissues of the Guangxi Bama

min-pigs
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/NEVSE PGC-Low 5 PR A O I AT v 1 w8 336, I
UG FIE KN BRI AN S R UL, T R At v oA A T 32
HER B, WFEE R 5 ar A 0 SCHk 48 48 1,
Norrbom 257 % Ml PGC-1ae mRNA 7 47 (0I5 i 41
21 LA K i 3Rk M7E H g 2L
i R R 8 0 A e D s P-4 . Larrouy 2517
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ity T A A T B ek | I IE o E R AILIA) 258
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AL R Ho DUFE S 5 A e S 2R AR )
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T i AL, TR R AR o A A 3 LG8
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