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R& PGC-1g AR ER S S R A X ERIEH M

FRE, # %, RHEE,

HHE, RAW,

mWE, MNXE, REXT

TR M R ™ 2 B, g H7 & 453007)

WE: VRTIEA M EERE AN AE IRy BB FET- I AR EL e ERMTNER,
AHRET Ea PGC-1B L EMZ & F 7|, 3t H#HAT T £ W15 B F 24 ; #l A Real-time
PCR £ AM M T PGC-13 X F 41 A P Wy R R BB HF 5% T YR UK B8 R 3 0 (
LEBASD)EE (e E8% ) A B M E & Ik PGC-1B Xk ¥, ZRE R, i BEHE
# PGC-1p # H # 4 cDNA F £ ¥ % 885 bp(GenBank % 5 £ : KM580493. 1) , 4t 4 7 293 4
AAR, 5L ENEARREN8I%; RAENENTN XL ERG, WAFIEAZ; EEFHE
MM, L (7 d) $ 5 PGC-1B P+ By mRNA X PR ZE 5 , Mk BHEELEKE
MEANKAKTF, ARBHEUEEERBRAR6S5 d) 5, 53 B AL, & ffjEF PGC-
1B mRNA X PR EHA T, ARLERKN ,PGC-IB HEAX e b ERMEBRN AL T H X
AR IE AR EE R KT ST RRNEFEHH PGC-1g mRNA #y ki, M ER
T,PGC-IB A A ERMARF T REIAETEER.,

KigE: ¥4, PGC-1B8; 48 ki & RFE;

hESZES. Q785; S 965

i 4 W R G B ST ARy O

¥ - 1B ( peroxisome proliferator-activated receptor-

v coactivator-1 beta, PGC-1B) J& T PGC-1 #% 3t
B AR R 7 2 00, B A LA S I 1 7 A kL
AR B BT AR O I - T B 2 e as O
PSR A S e Th A T Sk RS e
AL, X2 PGC-18 BB FEIE H B D AU AE BE
11 ( Danio rerio) .4: i ( Carassius auratus) 4 %
B WFIE R ARR T SR 4 LA T PGC-1B 1Y
ik B, YUER RE 5 & H O IE b PGC-1B 3Rk
ThE

¥t ( Ctenopharyngodon idella) 72 3% E ¥ A
AR M2 R T R E " 2 — A Kk A
i, BB BT E . LA R, BEH 77 5E
AT I, 2B 7 vh 28 8 B0 JFF I A 105 A 15 e
Tk I OE g e 25 BRI 0 AR R

%5 B #8:2015-01-26 &8 H #§:2015-06-17

B
XEPRERD A

Jl RT-PCR 47 A 3 [ % 1 PGC-1B J 4 1 & 7>
cDNA J¥ 3], F 58 HeAE 5 A 7] 20 41 AP 1) 3k R
D, TRT AN [R]85 37 26 10 %) B A8 T JIE PGC-18 Sk A
RIKM W, 045 R O it — 2R PGC-1B fE
A R AU P R D BE 5 R AR B A R G R
LA AL P2 AR 4

1 MRSk

1.1 SEIH#

RNA £ Ui 1] RNAiso Plus, Jz %% 55 i 1 &
PrimeScript 1st Strand cDNA Synthesis Kit,
PrimeScript RT Kit ( Perfect Real Time) Fl7¢ Y% &
it % & SYBR® Premix Ex Taq™ ( Tli RNase
Plus) ¥4 F| TaKaRa; Quick Gel Extraction Kit 5
Fabat e a2 B W AL A IR A W s PGEM-T
Vector Il H Promega /\ ] .

FENTE (1K [ A FH 3 4 (31372545 ,31402311) 5 i) 74 5 K B G137 I BA 3 59l (14IRTSTHNOI3 ) 5 0 i 44 B 4 6 4 7 o
B ST (154100510009 ) 5 37 i 4 3 B 5 T 3 46 R BF 95 (142300410158 ) 5 3 49 45 2 7 IT B 2 2 A BF 9 % 7

(14A240002)
BIS1EE . 51 %, E-mail ; niegx @ htu. cn
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1.2 Ef& PGC-1g EFEER4r cDNA F 3R [E

it B B £, K 5T 5 2y 100 g, R ) g O 9 K
2POK SR G L b, AR S8 5 & i K SR FE AW (200 L)
v R, K S i 1 L/ ming MR R A AR, R
ML 3 Yk ,8:30,13: 00 Fl 17: 30, 2 K i (25 =
1) T,DO >5 mg/L, A& A <0.01 mg/L, YR
JAMI 12 L2 12 D, Jow 45 10 T O JIE, LA
A BT, FE R R AL 2B B R R R, i B
RNAiso Plus 15 ] 5 $2 U 4l 6 & RNA . Big Bl
P o L Uk 3 A 00 G 5 P R AR A o Ot EE
G0 e N Al

R4 GenBank HHHEhf1 PGC-1B8 cDNA [
ST 9 LA R UR A A A £ 5 S 21 I s
2% FI A Primer 5.0 A Y50 1 X4 5 5
Y, T PGC-1B Hra) Jv Be i sl |, I & W B-actin
FEPCR §7 34 519y (3% 1) o LA4& HORY B 0 1
B RNA it , #% 18 PrimeScript 1st Strand cDNA
Synthesis Kit J2 % 5% 3% 7] & 09 BT, & 058 — i
cDNA, #47 PCR §" 1§ [ i , 58 B %5 1 PGC-1B
FEH#R 43 CDS J¥ 41, PCR =424 1.0 % BEfEHk
BERCHLUK G B H I 4558 U1 [l ii, 5% A Quick
Gel Extraction Kit ¥F47 44k, 8% J5 ¥ 4li b 7= ¥ 7%
% PGEM-T #fk, 4 16 Ci#E#: 6 ~8 h )5, 4
IM109 &2 8400, JE47 15 F BEf %6 . 37 CHIE
Fi# 10 ~ 14 h j5, Pk 6 ~8 AW, 0T
PCR 35iE 6 4 BH Pk o B 0F 47 0 5 (0 e Bk I
A ARAW) .

PCR X W 1A% :25 pL iR & &4 2.5
wL 10 x PCR buffer( & Mg>* ) ,1.5 uL MgCl, (25
mmol/L),1 uL cDNA ##zg, F FiFE5I %4 0.5
wL,2 L ANTP (10 mmol/L),0.2 pL Taq DNA
ROW, MICH K 2K 25 pL, PCR JZ i 5%
.94 C 4 min; 94 C 305,57.8 C 305,72 C 45
s.34 E; 72 € 7 min, F| ] PTC-200 DNA

engine (MJ Research, BIO-RAD ,Inc) #E474 3,
1.3 FAgHm

PP 4R 45 1) PGC-1B 1K 4; cDNA J¥41], i
4 ExPASy ( http://www. expasy. ch/tools/) [f]
TranslateTool /47 H 2 3L /R F%51; F Mega 5.0
A8 #4842 ( Neighbour-Joining , NJ ) g4 #4,1 000
X [ % (Bootstrap ) #52 K 5 FE AL Y ELAR .
1.4 E& PGC-18 ARAKRIEDH

K SE I 2t € # PCR(RT-PCR) R, £
W PGC-1B B:H 75 % £ 8 > 4 21 v iy AH X & 38
o HHE TR PGC-1B HYERS) cDNA JF
SN IE 8 514 PGC-1B-F #il PGC-1B-R, N %
51912 B-actin-F Fl B-actin-R (£ 1) , K B i 17
ofs E R R, ARG A e R R PN 2 R TR A 4 0%
HA B85 50 R 98% M1 97% o WL 3 ki, 3
TR 1.2 WORERTAR £ 12 h, B A8 RIS
TCH AT A3 o3 B I LU L L DL
P DRI R AL Z . WA RS - 80 CRFF &
fil. 4% 18 RNAiso Plus §i B 45 #2 HUE RNA, Fi|
PrimeScript RT Kit ( Perfect Real Time) J %% 5% 3k
1455 — 5 cDNA, R ABI 7500 %) 5 0 i 4t
PCR {¥ ,%: & SYBR® Premix Ex Taq™ ( Tli RNase
Plus) B W] 43, #E47 S 7€ it PCR, PCR I & &
20 pL:SYBR® Premix Ex Taq™ (2X) 10 pL,
PCR Forward Primer (10 uM) 0.4 uL, PCR
Reverse Primer (10 uM) 0.4 uL,ROX Reference
Dye I (50 X) 0.4 wL,cDNA #i#7 1 L, i &k
KB 20 WL, PCR R FF % T 45 35195 C
30 5; 95 C 5 5.60 C 34 5,440 NMEH . T4
WS AT Al 2o B, DLSSIE P R e . T
ANFESD 3 APAT B4 S #EATRUE 53 #r o

I 1 il 2R A5 A5 RE i qRT-PCR §7 3% |y Ct
L FHXGF 28 1A 1 B R Livark 2507 42 A9 272 300k
TR T PGC-18 B mRNA MIXFRILFJE

®1 PGC-1p ERRERLHNEERNS ¥

Tab.1 Primers used for clone and quantitative real-time PCR

5194 B 5 (5'—3") i 741 K 15 / bp B E C

primer name sequences(5'—3") usage product length T,
PGC-18-F1 CGCCTTCCGCTGACACAGAGGA ) | B 485 .
PGC-1B-R1 TGGCATACTGCGTGTCTCC Hfa] B b
PGC-1B8-F AGAGGAAGAGGAGGATGAAGAG qRT-PCR o 60
PGC-1B-R CTGAGGAGAACTGAGGCTTTG qRT-PCR
B-actin F CGTGACATCAAGGAGAAG qRT-PCR
B-actin R GAGTTGAAGGTGGTCTCAT qRT-PCR 288 0

http : / www. scxuebao. cn
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L5 PUEBRIRXYEESHE PGC-18 RiXF T
el 81 P A5 B O (52.35 £0.61) g 1Y
A FRFE AR 120 BEBLY 3 4 IR BUR
H VR VU SORA, FAH 3 A EE B E
O R, o IEWEMRA RS T d SRR
Tk, R R 8:30,12:30 H116:30 4 1 K, IEH K
MRZLAES 7T KA 4 h (12:30) J5 Huke; YLK
ABMAT A A LR 7 d )5 R REAE 12030 HUKE
DU SR IR 6 d, (255 7 KF (8:30) fli &
T4 h g (12:30) ke, 419 s fa, 58
56 FH #2118 Sk AR PR IS T CHE U A2, TR R
J& -80 T A7 # Mo KJH qRT-PCR FA , 4l
TSR AN PGC-1B Y HH X 2 35 4, 4 )

JrikE 1.4,
1.6 AEAEFREXNEELME PGC-18 RiEFNT
JEHL 360 B IR B 4 (39.98 £0.84) ¢
(R, BEAL g 4 21 < KRB RE £ 6B I 198 3R T
SRAR BT 2 | R A R R B s s
A3 AEE, BAEL 30 B M, IF5H A&
1.2, A % S0 i 0 BRZE AR 9 3 1, G e
IR 65 d, BEMEIE 15 o S 5 T R 4 KOs e
AT AR 20 AR IR S U 4 R R LI 9 R AL
JRRIE 5 T R 2% 1R R 20 BT I R R )5 - 80 °C
A7 o K qRT-PCR AR K I 4 A 52 50 41
PGC-13 (AR Rk K U5 ik [ 1. 4.

®2 KBABARRERS S

Tab.2 Formulation and proximate composition of the experimental diets %

.43 ingredients Xt R 2H control ll?_ﬁif(i) i?ﬁiﬂ Hiﬁfg{’f_ﬁ})
Bic 75 formulation
1i% 75 [ casein 31 31 31 31
B JiE gelatin 7 7 7 7
i il fish oil 2.03 2.03 4 4
K i soybean oil 2.02 2.03 4 4
DL-H #ii & iR DL-Met 0.2 0.2 0.2 0.2
Wk dextrin 30 44.36 29.98 44.35
B4 5 Wi iR % mineral mix" 1 1 1 1
Y4k Z TR R vitamin mix") 0.1 0.1 0.1 0.1
A FE MK ethoxy quinoline 0.05 0.05 0.05 0.05
S 25 4k % microcrystalline cellulose 22.6 8.23 18. 67 4.3
iR — 445 Ca(H,PO,), 2 2 2 2
¥ 3L 2T 4 2 4128 CMC-Na 2 2 2 2
H U5 43 BF proximate analysis
L4 H crude protein 32.36 32.36 32.36 32.36
FHLHE W crude lipid 4. 19 4. 19 8. 06 8. 06
/K AL& %) carbohydrates 30. 8 45.17 30. 8 45.18

U IR phy BRI B R N A kA BRS BB , TT R A T s AR 4 Cu 2.8 mg, Fe 35 mg,Mn 15 mg,Zn 35 mg, VA 5 500 IU, VB, 6 IU,
VB, 8 TU, 32 2/ 20 TU, 4l 16 TU, VD, 1 050 TU,VE 20 IU, VK, 3 TU, &L fH i 500 TU

) The premix was from Shenzhen Kangdaer(Mengzhou) Feed Co. ,

, which can provide the following diets of per kg: Cu 2.8 mg, Fe

35 mg, Mn 15 mg, Zn 35 mg, VA 5 500 IU, VB, 6 IU, VB, 8 IU, calcium pantothenate 20 IU, niacin 16 IU, VD, 1 050 IU, VE 20 IU,

VK, 3 IU, choline chloride 500 U

L7 HitHHh

% F SPSS Statistics 17.0 #f 47 One-Way
ANOVA /3 #7fl LSD 5 Ducan [ HL %, 45 5 L)
Y « tr7EZ2 (mean + SD) En, 7 P <0.05, %
A WEEER

2 HER50

2.1 &£ PGC-18 & cDNA %1 F S [E
T A 0 5 SR A AT R e A 2 1) . PGC-

18 JEH R0 Bt 885 bp(GenBank H 4% 545y

KM580493. 1) , 4t 293 N B (E 1)

http : / www. scxuebao. cn
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Fig. 1

CGCCTTCCGCTGACACAGAGGA AG AGGAAGAGGAGGATGAAGAGGA CAGTGACTCGGAGG
P S A DTETETEETEETDETETDSTDSE
AGGAGGAGGAGGAGGAGTCATCCAGCAGOGAGAGTGAGAGCATGGT GTGOGTTGAGCCAG
EEEEEET SSSSESEZSMNYVYCVEFP
CABAGCCTCAGTTCTCCTCAGA GA AGGAACTGCACTCTGTAGTGGA ACTCATCAAATACA
A KPQFSSEZKELUHGSYYVYETLTIEKTY
TGCACACGTACTGCCTGCCGAT ACGCAAACAGGCCAGCTGGGATCG CA AAGAGCGTGAGG
M HTYCLPTIURIEKTIGQSATSVY¥DRIEKTETRE
CTTTGGCGCGAAAGACCAAGCC TG AGAGOCCGCAAGTOCCOCGTGGOCTTCCTCAGAACT
4 L ARKTIE KPES SPQVPURGILUPOGQTHN
CTCAGAAACCGCCCCCTCAGACCAGCAGTGGGACCAGGCCAAGGGTGCCCTTCACTCGCOC
S QK PPPQTSSGTIRPIRVYZPFTR
GCAGGGAAATCAAAGCCCACTCOCTGCTCAAGGAGCTGTTAGAGGC AGTCAGTTCCTTTG
R R ETIEKAHSIULTLIEKTETLTLEW AV S SF
ACGTAAGCAAGCCTTACAGAATGC ACAGOCCCCCTTATATOCACTG CAGAGGGGCTGTGA
DY SKPYRMNHSPPTYTIUHTCT RGO ATV
CTCGGCCCGGCACTGATGTTTCTT CCTCOCCTGCACGTCAGCCCAA AGCTGAAGCTAAAG
T RPGTDV S S SP A RQPIEKALAE A K
ACTCAGACTGTGAGAGCTCGCA A4 AGGCOGCAAAGCGOCCCAAAAG OCCTGAGCCAGAGG
D SDCESSQZE K AALAIEKTRPIEKTSUPEFPE
AAGGCTCCTTTTCGGTCAGGCG TT CTCGOCGGCTAGCCTCCTTCCCCAGCCGATTOGCTA
E G SF S VRURSURZEREKTLWASTFUPSURF A
AGAAAGTOCGTGAGAACTGTGG OCGGTTGGAGCCCATTGCTGGGCA ATCCAGGGAAGAGG
K K ¥V RENTCGRILEUPTIAWAGA QST REE
AGAACATAGTCAAACATCCTCCCACTGAGCCTCCTTCTGATAGCAG OC AGAAGACCAACT
E NI VY KHPPTEUPPS SDS SSQEKTHN
CCTACAAGGCTTCTGAAGCCAATA ACCCATGTTGCAAGGACGAGAA ACGCTCCTGOCTCT
S YK A SEANU NPT CTCI KDETZ KT RTSTCTL
GTCTGCCGCTGGCGTCCAAATCCA ACGGAGACACGCAGTATGCCA
CLPLASI K SUNGDTOGQTY

E & PGC-1p EE cDNA LRI SiEMNH S ERFF 5
BELERE TR AT R F 51, % R A 5 B Fr 91 A A () A RS 7 B R 3R o A S BT 23 0 R BT R R B R 81
=

cDNA and deduced protein sequences of the grass carp PGC-1§

The nucleotide sequence is represented by the continuous capital letters, and the interval capital letters followed under the nucleic acid

sequence represent the corresponding amino acid sequence. The serial numbers of the nucleotide and amino acid sequences are indicated by

the figures in left

VY H A PGC-1B 4t 1) 2 L R 5 B o #4. ( D.

rerio, XP _009289336 ) , =& P4 Hf 5 1 (Astyanax  HABY R A [ IR LR

mexicanus, XP _ 007246474 ), [ B M) f ( Esox
lucius , XP _010897892 ) , ¥ ¥ & 3 ( Cynoglossus
semilaevis, XP _ 008325391 ) il L 48 f ( Poecilia
reticulata , XP_008419081) 1% 41 I JF %1 43 #F kb &%
KU, H A PGC-13 5Bk 4 | A% P4 Af J5 1 | (o B
RN SR = V2 < el 1 WO /o 71 )

81% ,62% ,55% ,43% Hl 46% . 4% 5 35 B A 52 06 P X 45 R
A5 W B f cDNA J5 43 15 91 B 4 b 19 22 K 5 B 5

2.2 SEBFINESZHELHMSHT

B RGKE 5 H K MEGAS. 0, #4 & NJ
BB 2) o 7E2 5 B W LAl B A EER) PGC-18
ARG RBEW RTINS Iy — 3, el
h— 3, Hodh AR 5 Bt AR — e, i R
1 [6] Jy 81 F} ( Cyprinidae ) 128, £ & 24 ik B2 [7] I

i) PGC-1B Jk [N ) & 5% 1R W] P50 3 9 vy, 5

http : // www. scxuebao. cn
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FigEAE A it PGC-1B LN ik

T W v B e o L R A R T 1287

100

K#f Larimichthys crocea (XP 010745331.1)

WRBNEYE AR Stegastes partitus (XP 008275266.1)
WG FR Csemilaevis (XP 008325391.1)

F5HRACME Poecilia formosa (XP 007555091.1)

i}

At Xiphophorus maculatus (XP 005808683.1) >ﬁsl’fs

LHELR Il Takifugu rubripes (XP 003978277.1)
BPGEIREE A mexicanus (XP 007246474.1)
4%'_7?1%@ C.idella (A1250772.1) A }ﬁfﬂﬂﬁ%&
99— Bl D.rerio (XP 009289336.1) cyprinids
1007 EE YIS Alligator mississippiensis (XP_006278294) eAFEh
L4742 A. sinensis (XP_006021160) reptiles

Hi1l14€ Pseudopodoces humilis (XP_005523846)
TEARE Aptenodytes forsteri (XP_009284264)

BRI Melopsittacus undulatus (XP_005145085) -.73?
G444 Serinus canaria (XP_009089951) birds

88—k Tueniopygia guttata (XP_002192758)

0.1

B2 #EPCCIBHBHEERFISHMEEINY PGC-18 R G LR

s PGC-1B Fi A B

Fig.2 Phylogenetic tree based on the amino acid sequence of PGC-13,showing the relationship

between the fishes and other known vertebrates

The solid triangle marks the grass carp PGC-13

2.3 Efa PGC-IB ARERFKE

¥ qRT-PCR £ AR5l PGC-1B K& 78 JH
JUE BB E BB R U R R UL PR ZE e
AX B (K 3) , KMAEN A I PGC-18 1
Foak Ak, DI AE B4R 1, HoA 4 21 B oR 1 2
AHXTF LA 1 PGC-13 mRNA [ 3Rk 155k 45
IR, B PGC-1B K& K 1 i Al iz b ) 38 3k 1
B EIE R 0 AN O 2, R R ML A UL A
RN v gl A v A

14 -
612
= 2
K E10 a
®
ze 81 b
ZZ 6f b
Q5 b
e 4+
[ORS
[Clay
Lo 2r ﬂ (Y c c
S UL L A,
‘@&‘@ QQ%‘/ %ﬁ\ o%\\‘%@‘&%&%b@%@o@ﬁ&
L A

B3 PGC-13 mRNA WEHLABNRIEFE
T 8O R B £ bR ME2E (n =3) AN A 7 BF KO8 22 5+
BF(P<0.05), FH
Fig. 3 The relative abundance of PGC-13 mRNA
expression in different tissues of grass carp
Error bars indicate the mean and standard deviation (n =3),
different letters indicate statistical difference ( P < 0.05), the

same as below

2.4 NEBEBEEREHGTEAMEALRA PGC-1B
KM qRT-PCR ${ AR, L B-actin B K 2 P Fx
Z BRI UL A OR SR A A PGC-1B
FL mRNA AXF £ 8 F . 5 IE & S
M, EALEYLR 7 d J5, HF R4 PGC-18
1) mRNA 35K 5 & FH i (P <0.05) 1 78 H
BN S, H ARG TF B, JFIR A 2 0 R K
L, SRR e 2E R (P <0.05) (& 4),

41
= b
g 2
HE 3 I
® 5
ke
= LI .
=% T 1
=
<
Q.' O 1 1 ]
IEHBRRA YLk LR TR A
fed fasted refed

4 NESNBEBRRELFE PGC-18
RIZKFERIFIM
Fig. 4 Effect of fasting and refeeding on the
expressions of PGC-1§

2.5 BREKA

=]
% FH qRT-PCR #; A&, LA B-actin

% B BFRE PGC-1p {3 %

BN AR

http : // www. scxuebao. cn
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¥ i 39 %

S MR VAR T B | W AL o i AR o B e
41 PGC-1B JEH A X ik it . R B/R: &g
A B R R4 PGC-1B Kb it 3 = T4 IR
(P<0.05) , X MAMEPBEHERARE (P>
0.05)(I#'5),

Esr

% 7| ¢
7&‘5.6.

= Y b
_‘115%4.

=3 3

v 2r a a

i

2 N

S >
§ S
'\300 X 53 Qb
AN Y P

ES BHESKEERINIEEE PGC-1g mRNA
FIE KT
Fig.5 PGC-1B mRNA expression level in liver of grass
carp affected by high carbohydrate and high fat

3 3

AR E RS T A PGC-18 13 47
cDNA ¥4 il it REKE R o0, Rt 5 5 £
BN —3, Bon PGC-18 M ARG IAL K R 55
Iy R RAEM P SC A — 3. FE e A B A
PGC-1B S [ 4> cDNA Jy By S b -, % 3L
HEATHLE 43 A7 5 M 0 92 02 T R F 5% 1Y) L T
P, ARSI TR 8 ANLH (LI N FEE
BE R B D7 RRRIE ) o PGC-18 mRNA
ERIEF R 45 R KW, PGC-18 S 7E 8 Fhdl £
G KA TE RE B K e I ZH LI D
Wi R rh Rk 7 m AP AR = M, 7ER B
Y HIBEFE  BOR , PGC-18 TE T JIE | 0 JIE FER €8
N7 45 4 g ek N AR D
Y BE S R B, PGC-1B8 ZE WL 421 IFIE L O
U 58 01 s A iy 2L 8 v YA 33k TR B b i 3k
FERE AN R, &fh PGC-1B 1
Ol EERREET . EARBEE BoR a2 PGC-18
AR FRRFERA G a5, AA
TE 6 B oK e A 2 P ek B T R A R

FE UK T4 RS2 00 o, 55 0 B AT AH B A, DILR
(7 d) 5l A fFiEh PGC-13 mRNA /K12 3%
FhEm; MR T PGC-1B 0%k, 3 LT

WA % % B 41K F. Lin %0 3% K B (Rarus
norvegicus ) W 5% & B, I JIEHH PGC-1B 7K ¥ 1Y)
Ft, o LA 1% PPARa ( peroxisome proliferator-
activated receptor alpha , 1< & {1k ) Bl 1A 384 58 4 34 0%
ZAR o) [ Fi5 , PPARa P38 13 15 5 i 107 R A 1k
H) 2L MCAD ( medium - chain acyl-coenzyme A
dehydrogenase , H1 £ it S 4 il A B U ) 1 CPT1
(carnitine palmitoyltransferase 1, PN 25 B 13 A8 Bk 5%
FolE 1) M5, B s AL 1Y s 5 IR S8 AL RE T,
LR 76 J5 B ) 9 42 406 fiE B Gacias 251 16/
(Mus musculus) B H PP K0, 28/ 24 h
5.2 58Nk B A ML 12 1) CACT ( carnitine/
acylcarnitine translocase , 22 i€ P B/ Tk & P ok 5% {37
JEHE) B E kA LI PGC-18 M1 ERR a
(estrogen-related receptor o, M 1 2 A 6 % 1k ) 4t
W

PATE R IF 58 25 2R R B, PGC-1B8 5 8 g 115
FYIMI S, Lin 25 78 K BUIF % 40 My b 2% 5k
PGC-1B JLF % A5 3% W PEPCK ( phosphoenol-
pyruvate carboxykinase , i i@ 47 5 P9 B B2 9% I )
Fil G6Pase ( glucose-6-phosphatase , 7 %5 #¥ 6 i ik
ity ) i) mRNA 7K 5 AEAE /D BURE o 9 BF 58 275
PGC-18 v i@ iF #§ 4t ChREBP ( carbohydrate
response element binding protein , fik /K AL & ¥ 5L v
TCIFE S E ) R MR E IR A G R R R s RS
B, 8 3 75 % GK (glucokinase , 7 4 B ¥ ) |
GAPDH ( glyceraldehyde-3-phosphate  dehydro-
genase ,3 — M iR H i B i &= B ) , PFK phospho-
fructokinase , i i F ¥ i B ) 1 LPK ( liver-type
pyruvate kinase , Ji- 78 P ] J2 8 8 ) 1) e st K OF-
T 4 B W W o R AT AL, R B L sh o
PGC-1B X B AIAE A AR Z Ak, 7ERfah
FRBIE 9 285 Rl 7S, e AR 2 O AT 2 1
JlErp PGC-18 py k&, HEM BN A 3 4>, — 2
T S P #8128 R 3L 3l 4 0 W 4 A T BE ) AR TR
W AN s 2 R R Y R g AN S =02
B A JE LAT5 S 0 S 3] 28 3o e v ) EE S
W PGC-1B KA R E AL H g L ml s
JIE R BT PGC-1B 1Y 52 Wil R 55 % B 41 3% B
WS (P <0.05) 31 Lin & /) BUIF
JUE P B AT 5 45 2R 28 0L, W 5T S 7o o v B I T R mT
A I35 SN BT IE . PGC-1B 1535, PGC-1B
38 o W75 SREBPs (sterol regulatory element-

http : / www. scxuebao. cn
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binding proteins, [# & )8 oo 45 5 & ) . LXR
(liver X-activated receptor, AT X 3214 ) #1 Foxa2
(forkhead boxa2, X Sk HEHE S [H T A2) Z54E St [H
LA}z SREBP () T {4 5L A 40 5 FAS ( fatty acid
synthase , Ig iff B8 & il i ) . SCD-1 ( stearoyl-CoA
desaturase 1, IS BL4li i A = AHEE - 1) . HMG-
CoA #® Ji [F ( hydroxymethylglutaryl-CoA
reductase , £ Fl 3 I 7 R 519 i A 8 IR ) |
DGAT ( Diacylglycerol acyltransferase, — g Wt H
TR L B B2 B ) F1 GPAT ( glycerol-3-phosphate
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Molecular cloning of PGC-13 gene and effects of high carbohydrate
and high fat feed on its expression in liver of grass carp
Ctenopharyngodon idella

LU Ronghua, YANG Feng, SUN Junjun, XIE Dizhi, QIN Chaobin,
YANG Liping, ZHENG Wenjia, NIE Guoxing®
(College of Fisheries,Henan Normal University ,Xinxiang 453007 ,China)

Abstract; To investigate the mechanism of peroxisome proliferator-activated receptor-y coactivator-1 beta
(PGC-1B)in the energy metabolism of grass carp Ctenopharyngodon idella,the partial cDNA of PGC-1B
was cloned,and tissue expression and nutritional regulation were investigated. The partial cDNA was 885 bp
( GenBank number: KM580493. 1) , encoding a polypeptide of 293 amino acids, compared to zebra fish, it
showed 81% homology. Quantitative real-time PCR showed that highest PGC-13 mRNA expression was
detected in brain, followed by intestine and liver. PGC-13 gene expression levels in liver were significantly
increased during 7 days of fasting and decreased to normal level after refeeding. The expression of PGC-1(3
was significantly affected by dietary lipid and carbohydrate, significantly higher in liver of fish fed the diet
with high carbohydrate and high lipid. The results indicate that PGC-13 is regulated by the energy
expenditure status,which implies it plays an important role in energy metabolism in grass carp.

Key words: Ctenopharyngodon idella; PGC-1B; tissue distribution; nutritional regulation; energy
metabolism
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