2% 51 A 5 4 A i3 w44 4l B oAb SRR P 2R AR
M SEE R R IEE A KT

X g, Tk, Zofk, 20N
DU BRI 22 B, k22 625014

WE: Ol TR ST %S 5 G 105 B0 AR 405 S e R G S, R e SRR A2 20 B 0 B g 0y i A i
K450 nmol/LJFE 2. 100 nmol/LH FEKAL ££0.25 mmol/L 3-5¢ | FE-1- I IE T4 {04 B FR90 1 (6 BEZH) A
TESr GBS FR T R IN100 nmol/L 2 K& 41 B 1) 43 A0 55 3R W 1T (SRS 4L 9 B i 3 oAb 5 200 g 0 i Ak 4 J kAT 155
Tk, fEBhSEHE E HERT-PCRFVEARTIN T 40 fi oAb i FR HR R B AR DGR R R IE . 45 R BoR: DG FIE X PPARy-
C/EBPa~ FABP4. FASNFIGPATR R MR B2 LIRVEM, TN PPAReAH —E 1 FIAEA . 541 H PPARG-
PPARy. C/EBPa. FABP4. FASNFIGPATZ:3E[R 47 F-48 hy 48 h, 48 h. 108 hy 60 hfl124 hik F KA s, Bhif
HIRIE RIS FH ST 48, 3.3, 487.5. 5.8M13.61%5, GPATIHPPARaAFASNHE K1k 1 [R) 341 B 1. 35 A 5%
(P<0.05); TMiXffE4 " PPARo. PPARy. C/EBPa. FABP4. FASNFIGPATZH:N 435 T-84 hy 96 h. 48 h. 96 h,
36 hf136 hik Bl IA mlde, B RIE R BB FATHI2.1. 11, 1.6+ 216.5. 3.5512.81%, GPATIRIPPARoFIFASN
9@2li%ﬁalmi’m%u)r&ﬂ%)rﬁa%(ko01> ARSI R B HIEAS 0] LLAR K IR 3k PPA Ry FI C/EBPodit:
RRIE, AL RIA I R, PPARyFIC/EBPor] A R 38 IR i A A0 o0 A I e B 3 IR 775
Haﬂﬁﬁ/ﬁkditfﬂ His2s L & AT e & AR, [ PPARTT g 385 HH b e A& iR
RBE]: DA NEWITE G NEDTIT ARl FERIER

Effects of rosiglitazone on expression patterns of the
genes involved in adipogenesis during porcine

preadipocyte differentiation
LIU Hai-Feng LI Xue-Wei ZHANG Xu LI Ming-Zhou
College of Animal Science and Technology, Sichuan Agricultural University, Ya’an 625014, China

Abstract: To investigate the effects of rosiglitazone on porcine preadipocyte during the induced differentiation process,
we isolated subcutaneous adipose from two days old piglets by using collagenase-digestion method and cultured
preadipocyte cells in the control and experimental medium, respectively. The control group was under the conditons of
10% fetal calf serum in DMEM/F-12 (1:1), insulin (50 nmol/L), dexamethasone (100 nmol/L) and 1-methyl-
3-isobutylxan- thine (0.25 mmol/L), while the experimental medium was added with 100 nmol/L rosiglitazone. The
expression changes of genes associated with adipogenesis between the two different conditons were measured by using
qRT-PCR. The results revealed that, in the experimental group, the expression levels of PPARa, PPARy, C/EBPa,
FABP4, FASN and GPAT were up-regulated to the maximum at 48 h, 48 h, 48 h, 108 h, 60 h and 24 h after induction,
respectively, and the change folds of these genes were 1.7, 48, 3.3, 487.5, 5.8 and 3.6, respectively. While, in the control
group, the expression levels of these six genes were up-regulated to the maximum at different time points (84 h, 96 h,
48 h, 96 h, 36 h and 36 h, respectively) after induction, and the change folds of these genes were also different (2.1, 11,
1.6,216.5, 3.5 and 2.8, respectively). In addition, a good correlation among the expression changes of GPAT and PPARa,
FASN were all observed at P<0.05 in the experimental group and at P<0.01 in control group. These results indicated
that the expression of PPARy, C/EBPo, FABP4, FASN and GPAT were strongly up-regulated, and the expression of
PPARo. was down-regulated under the effects of rosiglitazon. These results suggest that rosiglitazone has a promotive
effect on PPARy and C/EBPa. Here, we present three tentatively conclusions. First, PPARy and C/EBPo might be the
key transcriptional factors for preadipocyte differentiation. Second, the phospholipids biosynthesis might appear more
carlier during the process of adipogenesis. Third, PPARa might play an important role in the regulation of phospholipids
biosynthesis.

Keywords: rosiglitazone; adipogenesis; preadipocyte; mRNA expression; swine
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JIG 07 R 0 P e — S LA I B i I I 4 Y o3 A BE 0 R Ak T TR AR I, B AR AE A
VERFRE T NI —E, SHRE R 1T BB SR AT B Ui oe R dmaeske, MRtk gn i i &
I3 T RN IR 7 A0 P P R B LA 52 B BOR B2 TN LI DG, BEAERETUIER AN 20T, &
Ty 3 7 VE AN 3 R0 IR A Al M AT U5 e SR AT Ry, P R 22 5K B B 3R (Insulin,
In). 3-5¢ ] FE-1- B 5L 35 122 04 (1-methyl-3-isobutylxanthine, IBMX). i 2 K #2 (Dexamethasone,
DEX). fiflt [l 2 1% (Triiodothyronine, T3). 2Z'#% %1/ fi(Rosiglitazone, RSG). By FE LA KK
(Insulinlike growth factor, IGF-T)%% B s IBe A4 1E4 75 50, A7 I I i 2 (Conjugated linoleic
acid, CLA)'%. {2 kAL 2 1 (Acylation stimulating protei, ASP)! 43T .

HAA R 05 40 73 A SRR RIS T 1, s AEREAE A /K MR R A i AR 4k
=AY RS, XA A7 B i A A AR S P10 52 AR o (Peroxisome proliferator-
activated receptor alpha, PPARa) I 8 AL W) g AR S5 5 W) I 52 A4y (Peroxisome proliferator-activated
receptor gamma, PPARy)MICCAATHY 5% 45+t Ha (CCAAT enhancer binding protein alpha,
C/EBPa) %5 JLAN B 53 N 7 (R By 1) 42 710 o, WF 9 & 0 9ol 3 1 Tk 3L % 3% il (Glycerol-
3-phosphate acyltransferase, GPAT) & H I EZE2EW45 i(Glycerolipid biosynthesis)ig 44 [ 2 — g F R
g2,

%K% 41|l (Rosiglitazone, RSG)J& T-WEM LT — i (Thiazolidinedione, TZD), #7513 &l it
S5 T ACPPARy, AT 75 3 i R 17 40 M0 234 O S it MR I SRR, [ s 4 i 4 o ke 5 354
FORBURYE, IRk T 8 A e (B 0 X 7 I 07 40 P 43 3o v SR8 A S 5 DR R A
FSE MR R WARIE ,  SCHRERE 7y B R I8 BT R 07 AU 40 i, R H ARG 0 35 3 75 (B )
A3 T -1 F L DG + 4 ZE KA ) K% 7 V0 A 0 2 4 471 ] g o 75 2 7 X 2 T I i 4 4 i
HEATES, JERIN T 5 R85 40 i 234k JS 5 (PPARa. PPARy I C/EBPa). JIf 1 12 4 Jik (Fatty acid
synthase, FASN). ¥%1z(Adipocyte fatty acid binding protein 4, FABP4)F1H il R4 & (GPAT)
FHOCIE A O ZRIB R, 15 AE T 2 K& IO A R 07 44 40 J o5 3 o0 AR el R b R R iy i, O Wi
WESEUF 5T 75, AR AR R SR D5 ORR K I 2 i AR SR A BRI A s o
1 PRIV
11 AR
L1.1 5z

P2 I K A8 5 o BRI oo s BeAr 4, W B DU ARV R A 0 S 20 M 3
1.1.2 =ZFKA)

DMEM/F12(1: )55 55, Ia4- 135 %) [ Hyclone; URIKSJ5EG . JE R 25(In). HbZE KA (DEX).
3-S5 T HE- - HE HEIE NS (IBMX) AT ks 51§ (RSG)IA [ Sigma; SYBR® PrimeScript” RT-PCR KIT
J F TaKaRa.

1.1. 3 BFRARM RS

SEARE IR : DMEM/F123ERERE FR+10% FBS+100 TU/mMLAPT (HHE+H#EHR) 5 4iFs
iR 58 AR FRI+50 nmol/L In+100 nmol/L DEX; ZMbREFRI [ (WHHE4L) « 4EFFhFRI+0.25
mmol/L IBMX; /M3 1T GREG4D) /- k577 T +100 nmol/L RSG.
1.2 /&
1. 2.1 B Mr ATk el o X33 Fifeifs ool

JERPIRAS T2 H AP35 8% PRI AL4Y, A 10° TU/mLAT K PBSTERYE bRy, 1Bk
IR AT LI 25 AR 2L ZVRNIAS , JF BT A mm® KON RRES,  FH0.1% (wiv) T AU S AL 137 °C
KA AE25 min, JEIL100 pm/E Jeffiid JE, 05 min(1 000 r/min), FTEH 78 2R IRRERE
Ja s FHELAR M 2 S R AT A 10 min URRZLAN, 205 min(1 000 r/min), PTHEH] 58 485 7R
TRVE2~ 3K, B A/ 5 ) 40 i F 38 R e e B R RS, WRAT 15, SR 4l v 40 R i (Scharfe
system)HEATAIMI T (Z256hR7.2, AYEhR11.4) , LA2x1O°ANR 25 5 Bebh 1 40 Mo 55 7 B 15 7 A
HGB7°C, MWARSE, 5% COy)HiFR. A ILUE )5 Je Jebii L (1 2 2 b 8 S0 A0 A BE2~3 R L PRAE R

FEEAR AN P B S L RO, FHO.25%WERE (I3 7 C I AR, 4N H4%0.5x 107 AN/ FL 2 &
FERh 1286 LA BT R0, 43 241, Rpdled. RrdifiK2I80% @Ay, 43 B AR TR 1
53557748 h, 4k I YERFE IR R 2L 1G5, BRI
1.2.2 ABERALR



KA WIAEE SRI12 h(-12 h), 5 FEEEME 12 W4 25120 b, BEANHE] S 4hEGA
LGN ER)FRIUERNA, MRNAFEEURICDNARI A . PCREIYIMIBETE b s ARE S 4,
P 2 R i 28 0 AT I 2 S R RSO O vk 51 th R T A, s LK 1. PCR
VAR Z K25 ul: 12.5 uL SYBR"™ Premix Ex TagTM, 0.4 uL7[#(10 pmol/L), 2 uL cDNAREH .

PCRIFAZHE Ny : FH—FrBr95.0°CTiAF 43 min;
1.2.3 %itotr

M EE95.0°C 10s, 58°C 30s, F:40MEEA.

RHAR 52 BARNT 75, LAACTB (beta actin) ' WE Ny 25, S BRI B BR HE i, 4R
Q™ 5(Bio- Rad) 5 43 AT 4 V14745 3 DR 45 1Rk [1] 51045 UKL, LA (¥ JE IR mRNAT) % U8 (B K
5 UUECBRE 1) 550k R RE i P 2 DRI mRNA PRI 9% DUR (e K% DUECBE O 1) 18 B R 7R JE R mRNA I AT
XIS G P YR S R B IR B R P DK [ s U P 38 T SAS8 28k AFJPROC
GLMFLEJ P AT S /N SR 0 H - 45 2R DAt/ SR b 22 el /N SR+ hrtE IR R
%000 (¥) £ 5 HH Duncanik I 34T HISE /M 0L

1 RAEERT-PCR HHYEE I YHIHEXESR

25| 5191751 FEHIR/N (bp) GenBank /7415
PPARG R GCGGTCTCGGCATCITCTAGG 381 DQU3TSST
PPARY . AGCATGAACTCCATAGTGG 31 NM_214379
CEBPG i CTTGAGATCTGGAGACCCGAAACC 170 AF103944
FABPY b GGTACTITCTGATCTAATGGTG 148 AJ16020
GPAT . ATCGCTGTCTICATCTICCTCATC 189 AV284842
ACTB R GCACCGTGTIGGCGTAGAGG 233 SSU07786

2 R 590

PR 3 20 A 15 RO 4 T 0 A A A T 5 3 0 A e R R AR S PRTAN ] 70 A I (1] 5 mRNA
X RIS R AR RS G/ “IMERERE) , BEWARMGH I WIEIL, W Rh 5 5057 ]
FAERIRIL R ] 1 LA A R LRSS (/s SRy (bR ifERR) o

2 BAMAZFESSLIEFHEXERRNAEEENR N _RUERSEILE

g5 I ) A
(h) PPARa PPARy C/EBPa. FABP4 FASN GPAT
212 0.40+0.03%  0.02+£0.00°°  0.30+0.02° 0.002+0.00P  0.17+0.007°  0.26+0.00°"°
12 0.30+0.02° 0.03+0.00 0.10£0.007  0.002+0.00°¢  0.27+0.015°  0.30+0.03
i B4 24 0.2940.04  0.06+0.00™  0.23+0.02°  0.002+0.00°¢  0.14+£0.00"  0.31:£0.04
36 0.82+0.015%° 0.0240.007°¢  0.42+0.01® 0.001£0.00°¢  0.59+0.05* 0.73+0.18"?
(Fgs 48 05620030 0050007 0.49£0.06"  0.0030.007¢ 0.48£0.07° 055002
R 60 0'27i0'02EZ O,OS:EO.OOC 0.05i0.00Ee 0,047ﬁ:0.008a 0.28i0.00CD 0.09:!:0.01Bb
i) 72 0.40+0.01 0.09+0.01 0.16+0.02%  0.118+0.01 0.360.02"*  0.56+0.04
G 84 0.98+0.03* 0.11£0.008 0.15+0.01%  0.025+0.00°®*  0.37+0.01*  0.65+0.08"B®
B1Ii) 96 0.84+0.03% 0224001  0.12+0.015"  0.433£0.04*  0.38+0.02°*  0.62+0.03AB®
108 0.49+0.04° 0.07+£0.00®*  0.05+£0.00°  0.020+0.00°*  0.30+0.00°%®  0.36+0.02¢¢
120 0.39+0.01%° 0.03+0.00™ 0.03£0.00°°  0.024+0.00°*®  0.15+0.01F¢  0.1440.00°%
R -12 0.40£0.03%°  0.02£0.00°°  0.30£0.02™  0.002+0.00°  0.17£0.00°  0.26£0.00™
12 0.28+0.03°"  0.06+0.01"%¢  0.65+0.06° 0.003+0.00%  0.30£0.00™  0.44+0.00"
(FES5 24 049£0.02°%! 0.12£0.01™  0.75+0.03°  0.005£0.00°  0.56+0.02<"  0.94x0.06""
Wi o 36 0.44ﬂ:0.05ic“e 0. lO:I:O.OlebC 0.45:&0.02i 0.01610.0055 0.36ﬂ:0.03§E° 0.47:&0.0225‘1
4 7 48 0.68+0.01%*  0.96+0.04 0.99+0.02 0.454%0.01 0.85+0.02 0.89+0.02
' 60 0.68+0.08%*  0.08+0.005F¢  0.08+0.01°°  0.168+0.01°  0.99+0.02* 0.52+0.01¢P¢
fil) 72 0.28+0.01°7  0.11%£0.01°%®  0.09£0.01°°  0.236+0.01°°  0.22+0.03" 0.30+0.02F¢
84 0.42+0.01¢° 0.23+0.03°¢ 0.55+0.06° 0.603+0.062 0.34+0.025F¢  0.55+0.02¢¢
96 0.25+0.01°"  0.10£0.01°5*  0.10£0.00°°  0.209+0.01°¢  0.31+0.02F%  0.27+0.00"f



108  0.51+0.05%° 0.43+0.01%  0.31+0.02° 0.975£0.02%  0.40£0.04™  0.53+0.01¢°
120 0.62+0.03%°  0.42+0.02%  0.37+£0.02"™  0.898+0.09"°  0.55+0.01¢*  0.72+0.04%

W RS EN, LR SRR A —EEAR SRS N E R AR, FRAFAERRER
EREHKT (P<0.05) UNEPHRE Bl BE/KTF (P<0.01) CKEFRD,

2.1 MWHEKREREFERF XN

KI1A. B. CHIZR2. K3 R IR, TSI PPARy M C/EBPoSE N I 21545 B2 1) i 1E
FH, X PPARAT —E W) FEAVEM o 525620 PPARa. PPARyFIC/EBPolt) 148 hik 3|3 1k =g,
BN B A T 5 ST 1.7, 4813315 PPARyIEIN S S04k G R IE B AR 2w T ST,
oIS 0] A4y 3E 3 N T-48 Wi Rk C/EBPo:NE oML G Ik R el ETF, M)Ak
KT ;s PPARGIEN T TG MR IE 85 TR, 4kt BT A wshfRIE . 5L PPAR
PPARyFIC/EBPo/y ) 1-84 hy 96 hll48 hik BRI U, ML (W RIE &3 & - S arr2.1. 11/
1.6f%; PPARyHERFE b5 M RIE IR = T FH0s PPARoNI C/EBPat R 5 5 3 G 3R
BRI, gk B AW RIL.
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108 120 -12 12 24 36 48 60 72 84 96 108 120
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<1212 24 36 48 60 72 84 96 108 120

P Hr IR A (h)

#1
Ml:

EREPPARo PPARy. C/EBPa. FABP4. FASNFNGPATHEI&RERRRIIRLARR S LT 12 A9 RI%
XHEAL (B FOBA T ERIIED; M2: 24l GFS LIRS B IIED .

®3 FSAEEERAREENSND_RYERSEILK

A o B2 IR
PPARa 0.523+0.006" 0.460+0.006"
PPARy 0.0670.003" 0.239+0.003*
C/EBPo 0.193+0.005" 0.422+0.005*
FABP4 0.0620.005" 0.324+0.005*

FASN 0.317+0.005" 0.459+0.005*

GPAT 0.415+0.006" 0.535+0.006*

T PREARRRZE FIEREZE KT (P<0.01)

2.2 JFASNFIFABPAE FE FRiAHIS N

KD, EM#E2. R3GREIR, BRAIEIX FABP4FI FASNFE N () 22547 535 i L1
S 2H v FABPART FASNFE R 43 531 T-108 hA160 hik £ 5k mige, Ikt 2658 B 20 il 2 15 SR
487.5F15.81f%; FABP4XERAETS T3 1048 hil Rk i — H UK, 48 hitfiA®|—ASmkiklg, 4k
MR B, Ja X OEEhE; FASNAL RS 500 J5 R 1A B8 LT 3160 hik 2Rk mlg, 4kl
WU — MR e R E s, HREEHRES TS B4 FABP4FIFASNE K 43 7)) F
96 hfl36 hikF|Feik e, b (FIE &5 HE T FHI216.5F13.56%; FABP4XE{E T 301k
60 hiilf [F 3Rk T — H AR EASNIEIR (PR IE R & D& H1 R (1475 T A RE 3R AR AL
2.3 XMGPATEERIZHIZ N

KITFRIER2, R3IZ R BTN, DRI GPATRE N A W& _ERAER . SEe 4l -h GPAT



FERT24 hiAB Rk, SN MREE R B SHN3.665, BT o bE R LTF8I0A m g,
ki [ 4R — MRS E R IA T, HRIARIRA S T 300 GPATIR PPARaFI FASNW A
FIE AN R EL 79 490.68283F110.64233, 34114 3 i 2 /K F-(P<0.05) » Xt HE 2 GPATIE R F-36
hik Bk s, b RIS ST FHIN2.86%, 1560 hfi — N[BT GPATIR PPARoAN
FASNW; L DR 2 35 7] () FH 5% 22 8050 591 49.0.8249610.81231, 14325 BB b & /K ~F-(P<0.01).
34t B

ARSI, S A 3N B 53 DRl PR 308 v W S I ) WU A C/EBPo. PPARoFIPPARy; T 75
k% H W (1) 755 2 AR 55 oh 34N JE IR () B o8 31 9 08 Ry 06, 3 B V0 A0 A A0 mT A K ) £ i
PPARyFIC/EBPa R [ 3RIA 18, IR fE Lk —JE R ) IA B2 0A e o (H 0 ] 246 51 i 25~ i PPARa
SRR, AP

FABP4{E 3y W HE 136 hil)RIE AR, ZFfkRRmEdE Lo, 518 fE
Hi g (AL 25 AT — 530 Wang 5 TLA3T3-L1 IS0 40 i 28 9 %5 52 (T 93 2% ) 20 4% 471 i 4 FA BP 4
R 2kt LURVER, Tk FASNIE R A FIERT, 1A SIZE6: A 2 41 W %o 5 2k DR 340 4
KOG VR, AT RESSh R 8 R4 i SRR AT 6. kR S UK R = e A8 10 S AR
B5 RN M N 5 G T TU R W PPA Ry R FASN JE IR 1) 6 08 w806 70 Joll HE EAE 12 hAl148 h, ¥ 5 ARs8E
KpTfat B, RN TR S S i XK.

GPAT X EZ 5 HMNER A5 i, 18 SEI AN IR 2 1 GPATIR] PPARoA FASN 5 R 221K [H]
(FIAH D% R BUA 2 B2 /KT (P<0.05) B i 27K 1 (P<0.01);  H.GPATHERIAE RIS T 5 v h 3 i
IR R g, XS g IR RAERR W Gt R rh, R R A & T e R AR IR, (A
PPARaV] e ¥ 22 5 H WG AW & U i .

2 CER (Reference) :

[1] Ailhaud G, Amri E, Bardon S, Barcellini-Couget S, Bertrand B, Catalioto RM, Dani C, Doglio A, Forest C ,Gaillard
D. Growth and differentiation of regional adipose tissue molecular and hormonal mechanisms. /nt J Obesity, 1991,
15:87-90.
[2] Smith SR, Gawronska-Kozak B, Janderova L, Nguyen T, Murrell A, Stephens JM, Mynatt RL. Agouti expression in
human adipose tissue: functional consequences and increased expression in type 2 diabetes. Diabetes, 2003, 52:
2914-2922.
[3] Wabitsch M, Brenner RE, Melzner I, Braun M, Mdller P, Heinze E, Debatin KM, Hauner H. Characterization of a
human preadipocyte cell strain with high capacity for adipose differentiation. /nt J Obesity, 2001, 25:8-15.
[4] Zuk PA, Zhu M, Ashjian P, De Ugarte DA, Huang JI, Mizuno H, Alfonso ZC, Fraser JK, Benhaim P, Hedrick MH.
Human adipose tissue is a source of multipotent stem cells. Mol Biol Cell, 2002, 13: 4279-4295.
[5] Hemmrich K, von Heimburg D, Cierpka K, Haydarlioglu S, Pallua N. Optimization of the differentiation of human
preadipocytes in vitro. Differentiation, 2005, 73: 28-35.
[6] Brown JM , Mcintosh MK. Conjugated linoleic acid in humans: regulation of adiposity and insulin sensitivity. J
Nutr, 2003, 133(10): 3041-3046.
[7] FEKF%, T %, Katherine Cianflone, M AE. {214k FI(ASP) 5 F3T3-L1HT AR 40 M o4k, o Bl A= i
55314230, 2004, 20(3):383-386.
[8] Barak Y, Nelson MC, Ong ES, Jones YZ, Ruiz-Lozano P, Chien KR, Koder A , Evans RM. PPAR gamma is
required for placental, cardiac, and adipose tissue development. Mol Cell, 1999, 4:585-595.
[9] Rosen ED, Walkey CJ, Puigserver P, Spiegelman BM. Transcriptional regulation of adipogenesis. Gene DEV, 2000,
14: 1293-1307.
[10] Linhart HG, Ishimura-Oka K, DeMayo F, Kibe T, Repka D, Poindexter B, Bick RJ, Darlington GJ. C/EBPalpha is
required for differentiation of white, but not brown, adipose tissue. PNAS, 2001, 98: 12532-12537.

[11] Kumpl DS, Booth FW. Sustained rise in triacylglycerol synthesis and increased epididymal fat mass when rats
cease voluntary wheel running . J Physiol Biochem, 2005, 565 (3): 911-925.

[12] Lederer B, Hers HG. A kinetic study of glycerophosphate acyltransferase of rat adipocytes in relation to its control
by noradrenaline. Biochem J, 1985, 226:269-274.

[13] Stienstra R, Duval C, Muller M, Kersten S. PPARs, obesity, and inflammation. PPAR Research, 2007,2007: 95974.

[14] Wang P, Renes J, Bouwman F, Bunschoten A, Mariman E, Keijer J. Absence of an adipogenic effect of
rosiglitazone on mature 3T3-L1 adipocytes: increase of lipid catabolism and reduction of adipokine expression.
Diabetologia, 2007, 50:654—665.

[15] 5K, RIBEM, RN, @, EnliEs, sk m, YEFHL, BRBEAE. R8I A0 B 23 A0 R b S IR AH OB [
ISR, sh2Edk, 2007, 53(1):143-150.

[16] 8K, BEER, 222246, K6, WM. IR IGF2 RIGFBP3SENRIL I K & AR B L R 2
St A%, 2008, 30(5): 602—606.

[17] Eisenberg E, Levanon EY. Human housekeeping genes are compact. Trends Genet, 2003, 19(7):362-365.

[18] Erkens T, Van Poucke M, Vandesompele J, Goossens K,Van Zeveren A, Peelman LJ. Development of a new set of

reference genes for normalization of real-time RT-PCR data of porcine backfat and longissimus dorsi muscle, and



evaluation with PPARGCI1A. BMC Biotechnol, 2006, 6: 41.
[19] Nygard AB, Jergensen CB, Cirera S, Fredholm M. Selection of reference genes for gene expression studies in pig
tissues using SYBR green qPCR. BMC Mol Biol, 2007, 8:67.



