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Analysis of muscle quality and the relative expression of PPARy and
PGC-1a in Schizothorax Prenanti Tchang
FENG Jiao, WU Ying-long", XIA Xiao—jie, ZENG Li—ping
(College of Food Science, Sichuan Agricultural University, Ya’an 625014, China)

Abstract:In this paper,the quality of muscle in Schizothorax prenanti Tchang of different weight was analyzed
and the Real-time PCR was applied to explore the relative expression of PGC-1a and PPARy of the fish in
different tissue. The results showed that the content of protein and crude fat in Schizothorax prenanti Tchang of
different weight were significant difference (p<0.05). The content of moisture and ash were revealed to be no
significant difference(p>0.05). The pH value in muscle was no difference. The dehydration rate in big fish was
higher than the medium and small fish. The contents of total amino acids,essential amino acids and the umami
amino acids in small and medium fish were higher than the big one. The quality of muscle in small and medium
fish was better than big one. The relative expression of PPARy in the head kidney,liver and muscle of
Schizothorax prenanti fish of different qualities was existed significant difference(p<0.05). The relative expression
of PGC-1« in the head kidney existed significant difference (p<0.05),and revealed no significant difference
(p>0.05) in liver and muscle.The expression of PPARy and PGC-1a had a certain correlation with the crude

fat in muscle.
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activated receptory) J&PPARs 1) 5 ¥ 4%, P4 15 £ Fi6 AR
TIOR8 B A S AE N AR Il B il S A A il A 1
FE 38005 52 AR Hl B0 T 1o (peroxisome proliferator—
activated receplor —coactivatorloa, PGC—1a) 7& PPARYy
e SRR DO PO A1, Jl L P A PPARy A S 19 T U R
HL D] ) e SR SRR, 2 g 1YY 22 IR 5 AT
AV G A A, (g R EORE A ) R, T
B WLECT 2T 4t 270 e Ao K AT 2 i AT el R, 3 4
CrULBE AR ISE A o MR AR SEITE [ T 5% 11 54
JI A0 T AR A ) A 9 BT 2 Ay (PPARy) 4l B 0
L T 1a (PGC—100 , FFRI Tz SEIAENL A 412
HIRaE . H AT A [T 55 1 2L AL A A
IS AS A AL 2L PGC— Lo, PPARyAH X 05 B I T 5
Bb o TS DRSO KGN, I Y S I 5 1 2
JI 0315 35 A 500g 2 A AN T 348 B FR) o 45 28 93 O3]
A150.300.500g, AR 235 HE £ | MVl L e i = AN
A A=A BT B ) A, 38 I A SR I AN [R5 B 5% 1
AL 5T ZE S FIPGC—1o PPARYTEAN A ZH 27
HAH X R K 2E S, iz AN A AR AR B LA
il TS PGC—1a . PPARY BT SR 6 S 2 B L .
1 #MRERE
1.1 HRE5MEE

SO AR W B DY )1 A HE L R A B A 0,
F I = A F G, TPRR O Rt N, RS R R
T BEALH7H20 2 , 28 U B 19 55 111 248 fi B AR 45 Hcn
R 1PT778; RNAiso Pluss RNA #5605 & 9806 =
W& TaKaRaAw]; BUERE  dbat5 A RHL
AR 7] s A FE RS A Sk .0.2ul PCRE  GCSA
Fl s peE BRI SEE Bio—Rad A 7 o

KL ORBMAERTEAR SRR

Table 1  The body index of large, medium and small-sized fish
iepi] ARTE (2) PR (em) PR (em)
PN 499.27+38.96 31.19+1.40 7.33+0.35
Hh 296.92+28.04 25.74+0.95 6.31+0.25
/N 130.52+35.78 18.85+1.68 4.65+0.58

HITACHI L-8900% 3% B & - HAH
SEON ] s PCRAXES 220108 BB PCRA S B AR FR 4
IRV B KA R LKA SE1E Bio—Rad 2 ) 5 flCR A8 i
# Centrifuge 58 10R mHHAIHR 25.00HL 48 E Eppendorf
N

12 WHE

A T

1.2.1 LRSS BAE DGR SRl Bt g ), M oe &%
I = D e [ & B WA PSR L i N 4 | N L/
B g AL W TR, % A B ES P CERSR TG e D Ky
R, AT, T R I FE AR« SR I
T O F VAN o A A R R K A3 e, DL o AU
FE KL AR B, 2R BChi R v e KL HE B & &, T2k 4k
VSRR 52 2K 5y« 2225 GB/T 5009.124-2003, 3l 5& UL A
HH ) 2 R R 4 ) o

UK #2811 10 P S CRR R B S mg) , i N b 18 2843
7K, TR BRI ST 3K, 378 B /INBEAR Y, NN 5 = 2%
PR VR FNIY AT, T 10min)5 , 32 FIs W, B RS L
M7 pH, B UAT , BCT- 331 -

I A A SR LIA H R D S (FE B 2y my)
F 9B K R 2 Smin, $5 H AR, W F= A0 Y R TR K ),
BRI Ky m, 3 IRPAT, BCPME . RAKRFEIFHE A
W

RIKF (%) =0 100

mg

1.2.2 PPARvy.PGC—1afH X} 5E &
1.2.2.1 HEUFEE PGC—1od= EAEBERACHIIE K
S ULPS & b 2Rk, B W R R 41 25 S s,
Pt 2Rt 12h )5 F7 i, M), B SRS L DLIAL S BE
JAORR A0 R R N —80°CUKES FRARAT
1.2.2.2  JERE ¥ R A I AR R 1 Z2UR T
A v ek VR AT B VR, AR A 28 A 1R RS 4 2
ZANAT W R UT R R N AT R AT T EPAE
I I I I R N —80°CUKAR P ik A7 45 HH -
1.2.2.3  JSARNAFRI M L5 e DNA PP $2 U
) TFEA PR F) RN Aiso Plusi® i) i W 45 $2 B 5% 1
ARG A0 5 LU ERNA, AR A3 6065 T FT 1 % B
TR B e FRL KA B RN A ST R o g BT 1 RN AR A,
JH1 LI A RN A 22 B TaKaRa 2y v 22 77 1) 5 4 55 7))
FALFRIT ) — e DNA.
1224 s BlWRIE 56 k. LIS HR)EMA
B—actinE K F 51 (JQO13000) 2y 4R 4t e T Py 2 KL A
14 s X F Primer Premier 5.0k 14, 2 7% GenBank '}
B AT PPARy 3L K5 41) (Eu847421.1) F1PGC 1ok K
J¥ 21 N195739) [P £/ <3 X 3, e v 1755 11 24 i A
PPARY.PGC—1adk K HE 1 IE S 5149, )7 51 i & 2
FT7R o

S 2 BPCRIAL SN : A FH 1.2.2.325 5% h
45 MIeDNA, #%  TaKaRa 2 ) 245 77 11 2% Y6 2 Bl
FUCIH S, BCH 1O L W AR R F0.2mL N R H , 5
SpL SYBR® Premix Ex Tag™ Qx). L FiHF5[4%

K2 GIEH) BOR K

Table 2 Primer sequences and anneal temperature

LA SIMFEI (5" —3") IR K BE (O I (bp)
B-actin F GATTCGCTGGAGATGATGCT 558 )10
B-actin R CGTTGTAGAAGGTGTGATGCC
PPARy F GCCTCGGGCTTCCATTAC 582 -
PPARy R CTTGTTGCGACTCTTCTTGT
PGC-1aF GAGGCGAGTGGTGTATGTG 5 -
PGC-1aR CAGAGTGGGAATCTAAGTCTGT
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0.25.1L ¢DNA.3.5uL DEPC/K . %¢)6E B PCRIEF
SA95°C 3min; 95°C 10s, IB U B G L RD 30s, 39
ANMEFR; 95°C 10s; PG 58 BE Ja , AU VR B 65°CHEAT
IR 2k AT, ARJE LLO.5°C/s 113 38 M 65°C 32 18 531
95°C, 3= 32 78 A i ¢ G Im E LLSRE I g I 2%

FHXF IR HT: LhB—actin iy N ZFE A, M
Tl 2 45 20 10 CUE (G5 5 18 3115 2 19 B T 42
I IRAE IR HO , R HE S A AT Ik B =220 4
H H AR (PPARY.PGC—100) [RIAH X ik &, MM
THIVEAR XS RIS EH KR, A ACt=Cig e —Clp aeino
1.3 WSt o

o> H P UL IS B bR e 25 K 3R %, SR SPSS 20.0
BRAE PR IR 25 7 22 4y M 4l 1) s, 38 i Duncan’ s 2 1
PL AR oy BT &% SR i) 25 57 S 35 PR L p<0.05 00 s 3 Mk 2=
5, p>0.05 K 0 VEZE T, S0 B LT E R R
2 BRESW
21 ARKREFOHRBEIARRBXIERS
2.1.1  ARFEJEEST DG AR SEAR S 8T K
3 BRI~ B T A 43 2 UL A 1 32 R Bl 53« AN
[F) o 5% A UL M A o L33, R3]
SNASTR) 5T 5 5% 11 24 )15 0 UL Al AoRR B D7 & 5 4 W
2R 9<0.05, KPR & BB AL a5
LA P AR TS 2 SN W (p>0.05) , H IR
R T R R TS s K TP AN LA R K Sy
Ko & m B ETEZE T (p>0.05) .

R3O FF LR A S oy
Table 3 The general nutritional composition of

Schizothorax prenanti Tchang

o MisisE ®|ASE KodE KiodseE
o (%) (%) %) (%)

X 1.63+0.21c¢  14.53+1.94b 82.17+0.63a 0.97+0.15a
i 2.98+0.31a 16.41x1.14a 79.10+£0.56a 1.00+0.37a
AN 2.07£0.24b  17.02+0.52a 79.30+0.91a 1.29+0.18a

7 : X Duncan’s multiple range test /7755387, [6]—FIAS [H] 7

RERTRAT W 72 57 (p<0.05) , #H R - BE R 7R T i 2 P72 5

(p>0.05) » n=6.

BNy, £ A R K A3 R, WU L TR
i ORGP T 2 s AT S IR K O
FRAIG, MR 5 IR T et v AR IS ez
AT R, KA R K o e, (R A B IR T R
L[S R N AN S < % e = o (A =71/ N =G = D e =L
o il ZZFEAEIRE TR W RAR T DU, B f AR ()
WK, FOK Iy R 5 K 0 5 s AT B AR, AECRLR
i BB IR, K IR B S A A R A 1, X
] HEAE S RAY: 2 1R P 5] R S
2.1.2  ANEUFCRESE I 2R LA pH A R IK 5 1 70 B
P 2% LU, JUL DA AR G PN 3 25 o g A b Rk 21
I E 2 A Rm AR . IEWWLAAE SR 2
HIF A2 A P BB S A, S R 2 S B AR SR AR S
PR AR FU pHI X KA. B, AN IR 87 11 )
AW i, T A FE I IR B LIRSS, 5 it pHIE]
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Tt HpHT 6.9 LI, WAL, R4, Ayl
SEA G CE - BEITRL, I 52 pH, AN 5] 5 55 1 2488
N pHIC 2= 5« 2 WA 1) 2 B KOs LA i pH T

S o

R4 SRR AN pH SRR
Table 4 The pH value and dehydration rate in muscle of

Schizothorax prenanti Tchang

ek X L /N
pH 6.50 6.51 6.60
RIKZE (%) 0.23 0.21 0.10

WWUPAI ZH 2R (R 45 7K D0 BLRE B2 WA A A 1) € L 7 <R
ZATVE R RS o KA RN LA 2R 7K 75 BE
TR — A FER bR, SR A, WK B RAR S, ]
WHIEE R o FURAR A 5O 25 453 9%, LAt 2 A2 15
A TC IR, AT A it TR AR . A4 mT /N L
PRI ) 2R 7K 3R B AU, T R i PR R /K 3 e e o
2.1.3  AN[ADFCER S L R A VLA 2d SR IR A Rk o3 A
IR I B A R TG, WIERS P, [ T AE/K
fit SR 0 2 R W IR A, AN R R ) 5 IR A
PR T A7 A SR /D AAUL A T iR e 2 R TR
T A R R R A S R S R R S A T
PR AR A, KA P R U I 5 e B I, & A ik
PR A = Fh AN [R] A 284 0 op (K 53 A AHACL, 23 24 R 1) 75 B
f i, HOOE R E MR VIR » DR 1 & B ik

T TR A LA IR 2R I 3 e T v i g s f, 7T 2R

®5 S LR A SER 7
Table 5 The analysis of amino acid in muscle of

Schizothorax prenanti Tchang

HIER (% T 5D N} Wi KA
RAG I (Asp) * 6.72 6.48 6.20
TR (Thr) # 2.88 2.64 2.52
2 5 IR (Ser) ¥ 2.77 2.54 2.42
B (Glw * 10.62 9.90 9.27
HZR (Gly) * 3.00 2.60 2.37
W (Ala) * 3.73 3.54 3.47
k2R (Cys) 0.63 0.53 0.35
AR (Val) #* 3.41 3.23 2.99
IR Mep) *+ 1.25 1.44 1.32
SRR (e #* 2.89 2.77 2.62
FERIR (Lew) 5.48 5.19 4.88
Tt S R (Tyr) 2.59 2.37 2.13
R R (Phe) ** 2.95 2.89 271
B R (Lys) ** 6.34 6.19 5.86
R (His) ** 2.01 2.04 1.87
&R (Arg) 4.06 3.69 3.53
Jili 2R (Pro) 2.22 1.81 1.83
SMEEER 63.52 59.86 56.36
o IR 27.20 26.40 24.78
iR S LR 24.06 22.53 21.32

T AR IR B TR IR s o "R L T 2 R -
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2.2 PPARyZEARREFOREENAEHARFH
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PPARYZEAN [R5 55 I 2 A0 (AN R L2 b i)
AL E A R w1 B2 s .
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N
El1 Sk PPARy mRNAAHR ik &
Fig.1 PPAR< gene expression level in head kidney
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PPARy mRNAMIX} 1k &
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204 AR
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K2 LA ATHEFPPARY mRNAMX KI5 &

Fig.2 PPARYy gene expression level in muscle and liver

HH B 1) 51 PPARy 7E H A SK B b 1) R4 i 8 3
(p<0.05) =1 TAE K arp R IE &, e /had
FKILE N W (p<0.05 1 K [ 3Rk & K2
A A1 PPARY7E T BE 5 LA P (R AH XS 208 &, 75 K
Hr L R g 3 S T 2E 5 (p<0.05) , AE /N IE S
AL T PPARyAH X 2205 i i 35 (p<0.05) & F k. rh
1h, A8 A IE S U0 A AR X 208 2 (p<0.05)
R h AR R E

S £ UL RFE RS U7 & s R 3R IR 22, g8 248l h
AnnaZ5UNRHIT SR W], PPARY M 3234 5 44 g F UL Y
He & 2 — 5B AT ot . PPARYBEWS 155 5 /N BB S
AN I 1, VR e e B 1 TR I U7 R N I 1 &
F1 SR T A IS 5 1 5 B I 15 I U7 TR e ds s 11 45
R 0A, I 2= (3R 0L . W i A S 56w 5T A L,
PPARY7ER b/ SK I rpAH X R IR 2= v S
ARG D5 B 25 S AR IR o Sk VB A R JR S 1) %

178 oisz%4m

A T

#5 B, PPARy W] g ik 1 1Y S 2 AH OC 10 AR 14T 18 4% ke
PR TACER, AH VR LER H AT M AN A . PPARYTE
A0 5 0 TS5 UL PR R A R0 B S 2 (p<0.05) =y
FAE KA AR FRIA &, X 5 v N A R R T

T A (p<0.05) i TN A R RIS DT B A AR
— 3, RIHPPARYTELH LU (R AR X ik 1 5 R s i
WA AT BEAFAE IE AR DS DS R, iIX 5 Meadus™ Tamori
SERNAE 2 OC T PPARYy 5 IR AT I BIF 58 25 S AHALL .
2.3 PGCoEARREFOREEAREHRAHDRIE
X RIEE ST

0.08
0.071 T
X 0.06 \

1
el \§ \\

0.00 T T
il Gkl U]
B3 SKEHPGC-1a mRNAMIX FA &
Fig.3 PGC-la gene expression level in head kidney
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(B-actin j H )
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Fig4 PGC-la gene expression level in muscle and liver

FH B3R 501, PGC—1a AT K 1 L a3k B A R A
Xof R IEFAT I WLETE2ZE T (p<0.05) , AE K AP A
X A B 2 (p<0.05) T T Hp A RN £ v R A X 2R
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ZE57 (0>0.05) .
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4 25 M 2 S T AE LA S R P R A e RO A
R rEZE R, AN LA HPCC—-1adE = AR 1
HH X KAk B A A PR IR DT 5 BT BE A AE TUAH OC
o PGC—1ar] LA BEA A B 7 TR 338 N £ R AR AT 44
10122, PGC—1 e i o % 3R 38 5 BAATG , 15 i 07 192 1740 4
AT =<y e 2 (A2 3 S N IR Sty el N S 1 g
mi AR ) A o Koo %52 /N B IR PGC— 1o HYE £
B B Wi FR A A BE T R, S EUIR I TR, 1X 5 AT
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