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Abstract To research the effect of breeds and feeding patterns on chicken meat flavor, and screening of
inosine monophosphate acid (IMP) and intramuscular fat (IMF) candidate genes, Chengkou chicken.
Daninghe chicken. Qingjiaoma chicken were selected as the study populations, to analyze IMP content in
breast muscle by high performance liquid chromatograph, extrac the IMF in breast muscle by soxhlet
extraction. The expressions of 5 candidate genes related to IMP and 9 candidate genes related to IMF were
detected with Real-time quantitative PCR. The results revealed that the IMP content of Chengkou chicken was
higher than that of Daninghe and Qingjiaoma chickens, the IMP content of scatter-feed chicken was higher
than that of henhouse- feed; the IMF content of Chengkou chicken was lower than that of Daninghe and
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Qingjiaoma chickens, the IMF content of scatter-feed chicken was lower than that of henhouse- feed. The
expression levels of IMP candidate genes, aminoimidazole-4-carboxamide ribonucleotide transformylase/IMP
cyclohydrolase (PURH) and adenosine monophosphate deaminasel (AMPD1), and the IMF candidate genes,
heart fatty acid binding protein (H-FABP), leptin receptor (LEPR), fatty acid transport protein 1 (FATPI) and
uncoupling protein 3 (UCP3) were correlated with the contents of IMP and IMF in breast muscle, respectively.
The results showed that both breed and feeding pattern had significant influence on IMP, IMF contents and
expression of their candidate genes. The expression levels of candidate genes were closely related with 1IMP
and IMF content. The results of this research will provide some theoretical basis for high quality poultry

breeding.
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1.3 FHik
131 5t 5a

DAH v 1 - 3- 15k 1R it &= I 2L [X] (glyceral dehyde-
3-phosphate dehydrogenase, GAPDH) N N & , H 4
GenBank &4t 1) AMPD1.ADSL GARS-AIRS-GART
GPAT. LEPR. PURH. LPL- A- FABP. EX- FABP. H-
FABP.FATP1.MGSTI.NTPCR.UCP3 F1 GAPDH %t
1 MRNA J¥ 51 (% 2), FI| ] Primer Premier 5.0 i%
al(EE 2), BilgFR EMEARA R A\ 6 .
1.3.2  HEHUE RNA K cDNA &

Ji JULZHE 23 1) i RNA P 32 BICR: FH 1y - 477 25 3
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Table 1 Basic diet and nutrient levels

$&, BT AT 5 RNA F 58173 5606 BE A 5E TR (Azso
Az=1.8~2.0), Kl & % )5 247 cONA & Bl . [ %
%% F i) 72 Promega 1Y) Promega Go Script 7 £ »
UL 53R, TS cDNA B T-20 CIRAT
1.3.3 WLEEPCR

) F Sz B 5% % % = PCR X (Applied Biosys-
tems 7900HT Real-Time PCR System, 3% [#)%} 14 />
H i 3E R 347 2 840 1. PCR % 4% SYBR® Pre-
mix Ex Tag™ Il (54, KEE) a5 Ul B 45 1647 #
fE. Hh PCR X BifA &y SYBR® Premix Ex Tag™
II 2x)5 pL, k&9 50 9 (10 pmol/L) #% 0.4 pL,
ROX Reference Dye Il (50x) 0.2 uL, cDNA # 4 1
ul, M2 B 7K E 10 b, PCR N S H N :
95 CHiA 14 30 s, 95 CAL 1 5 5, 50~60 °C AL 4L fif
30s, A0 MEH ;M 2 : 95 °C 155,60 C 1
min, 95 °C 15 s,
1.3.4 ‘ETEARIE

K 5 ROBAE RS A5 BT IMP & & (T & 2
&5, 2004), K H & KRIZ LI IMF 75 i (Zerehda-
ran et al., 2004),
135 RS o

IMP &5 5 AT IMF 2 B3 450 LA I At
Z RN . K H SPSS 16.0 4t it K 4 One-way ANO-

J Rk TEI% =L LD BIKF
Raw material Content Nutritional index Nutritional level
T2k Comn 65.00 i BE/(MJ- kg™) Metabolizable energy 13.39
L1 Soybean meal 23.00 H1# F1/% Crude protein 18.00
ik Cottonseed meal 3.50 R IRI% Lysine 0.85

T KREEH Corn gluten meal 3.00 E+)t/% Egg+light 0.60
JHfiE Corn gluten meal 2.00 5 % Ca 0.80
£1#; Limestone 1.00 1%/% P 0.65
EERE4S CaHPO, 1.20

£ NaCl 0.30

TR Premix 1.00

kg THIEREA 7 : VA 5 000 1U/kg; VD3 1 000 1U/kg: VE 10 1U/kg: VK 0.5 mg; iZ 1 10 mg; X% 30 mg; VB1 1.8 mg; VB2 3.5
mg; VB6 3.5 mg; £ &K 0.1 mg; & 0.55 mg; IHA 1.0 g; VB12 0.012 mg; Mn 80 mg; Zn 60 mg; Fe 80 mg; Cu 8 mg; | 0.35

mg; Se 0.15 mg

Per kg premix ingredients: VA 5 000 1U/ kg; VD3 1 000 1U/kg; VE 10 1U/kg; VK 0.5 mg; pantothenic acid 10 mg; Niacin 30 mg;
VB1 1.8 mg; VB2 3.5 mg; VB6 3.5 mg; biotin 0.1 mg; folic acid 0.55 mg; choline 1.0 g; VB12 0.012 mg; Mn 80 mg; Zn 60 mg;

Fe 80 mg; Cu 8 mg; 1 0.35 mg; Se 0.15 mg
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% 2 Real-time RT-PCR O #HTET A5 #1152

Table 2 Information of primers used for Real-time RT-PCR analysis

LK 2R GenBank &5t %5 519751 (5'~3") PRI Nop

Gene name GenBank accession No. Sequences of primers Product length

GAPDH K01458 AGAACATCATCCCAGCGT 182
AGCCTTCACTACCCTCTTG

AMPD1 XM_003642728 ATAGTCATCGACGCCTAAA 223
TCATAAACTACACGGTCAGC

ADSL EU049886 GGAAGCAAATCTGGACAACAT 187
CCCATCTCGGAGGACAATC

GARS-AIRS-GART X54200 GAGATGAAGGCCCTAACAC 160
AACCCAGCATAAAGGACAC

GPAT NM_001004401 TAGGGGACATAAATGGAAAAGGAA 90
ACTCGGCACCAATAGATAAAAAGC

LEPR AF169827 GCATCTCTGCATCTCAGGAAAGA 127
GCAGGCTACAAACTAACAAATCCA

PURH AY787803 TGAGGAGGAGGCACAAGTC 151
AGCAGTAGGCACATCGCAG

LPL NM205282 GCTGGTGGGAAAGGATGTT 219
GGAGAGGCGGATAGGGGCA

A-FABP NM_204290 TGTGGGGTTTGCTA 189
TAGGGAAATGACATTCAAAGT

EX-FABP AY545055 CTCCAACACCGACTTCTTCC 210
TCCAGGACCTCCACCGTTTT

H-FABP AY 648562 ACGGCCAATTTCGATGAGTACA 148
TCTCTGTGTTCTTGAAGGTGCTAT

FATPI XM_415504 GCAGCAATCGCAGATCCTAA 209
CAACCTGGGGTGAAAGACG

MGSTI EU309478 GCATTTGCCAACCCAGAAG 117
TTCAAGGTCATTCAGGTGGC

NTPCR NM_001031523 AGTTGGTTCTGCCTGTGCTGA 102
CCTGGCTGAAGAGTTCCATTTT

UcP3 NM_204107 ATCGCCAGGGAGGAGGGAGT 168
GGCAGCCACGAAGTGACAGG

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; AMPD1: Adenosine monophosphate deaminasel; ADSL: Adenylosuccinate
lyase; GARS-AIRS-GART: Glycinamide ribonucleotide synthetase- glycinamide ribonucleotide transformylase; GPAT: Glutamine-
PRPP amidotransferase; LEPR: Leptin receptor; PURH : Pminoimidazole-4-carboxamide ribonucleotide transformylase/IMP cy-

clohydrolase; LPL: Lipoprotein lipase; A-FABP: Adipocyte fatty acid binding protein; EX-FABP: Extracellular fatty acid binding
protein; H- FABP: Heart fatty acid binding protein; FATPI :Fatty acid transport protein 1; MGST1: Microsomal glutathione S-
transferase 1; NTPCR : Nucleoside-triphosphatase, cancer-related; UCP3 :Uncoupling protein 3

VA R #E47 77 2 50 #7» 35 % F Duncan's VA #H1T %
H L, BLP<<0.05 4 & M 7% 5, P<0.01 At
EMER,

W6 AE i PCR M E ABI 7900HT %% i
PCR X 847, $di 44k SDS2.4 #fFAb ¥ . 1% H
GAPDHCNWNZ , MX RIS R 22 3 M i

2 ZER5SH

21 A[ESEFF0EFFE XS A 3B A AL A IMP F0

IMF & =85

AHIFFE R e OB €0 1 VA RN 2R R 4 72
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R3 @AFAFEHERS IMP F1 IMF & = #3200

Table 3 Effect of breed and feeding pattern on the contents of IMP and IMF

AN WIFHERI(mg- g™ LA i 197 1%
Factor IMP IMF
m Fl < 7R 77455 2 BreedxFeeding pattern
IR T He Y xJE 7= Chengkou chicken x Henhouse-feed 1.97+0.27**° 0.39+0.03*®
I L x L FF Chengkou chicken x Scatter-feed 2.10+0.22* 0.29+0.03™
K% JE 7% Daninghe chicken x Henhouse-feed 1.74+0.27° 0.69+0.07"
KT A8 x 7 Daninghe chicken x Scatter-feed 1.94+0.17"° 0.45+0.05*®
g
TR AG > JE 77 Qingjiaoma chicken x Henhouse-feed 1.73+0.20*® 0.66+0.06"
F RS x5 7% Qingjiaoma chicken x Scatter-feed 1.95+0.21a>¢ 0.55+0.04**
TN E Analysis of major effect
I 1L H %8 Chengkou chicken 2.05+0.24° 0.34+0.03"
T3 Daninghe chicken 1.82+0.21° 0.59+0.06°
FHJHMEAS Qingjiaoma chicken 1.85+0.20° 0.63+0.05°
%E 3% Henhouse-feed 1.81+0.24° 0.62+0.08"
i Scatter-feed 1.98+0.19° 0.35+0.02°
A7 595 Source of variance Pwe P
w Fift Breed 0.014 <0.01
1730 Feeding pattern 0.016 0.021
i xR SR 2 BreedxFeeding pattern 0.921 0.758

R FRARAN R /NG 5 B R os 22 57 5 3 (P<<0.05), ANFIK S 7 B RR 22 57 R PR35 (P<<0.01), 6 B 7 BEM [F) s 22 73 A

£3%(P>0.05)

The different small letters within the same column mean significant difference (P<<0.05), and different capital letters mean ex-
tremly significant difference (P<<0.01), with no letter or the same letter means no significant difference (P>0.05)

SE I 1L X, K VAT R AR D SRR XS 7 7 o ) R A
R IMP AT IMF & £, 23 A AN [ it R 1] 752
XL IMP AT IMEF & B 5200, IR 3. 4 R4
Brag 0, R A A 2 XS B UL IMP & B 1 2
323 e (P<<0.05), Mt Fft ok, 315 171 1L 13 (1)
IMP & & 5 2 5 T K T A 75 JERR XS (P<<0.05);
MEFE T RE, SR RIS 1) IMP & & 5 3 (1 &
FIEFRRAG(P<0.05). TERLFRAENT, = AN FiiE
IMP & & % 3 A B35 (P>0.05); ZEEFZHR T, Ik
1y XS 1) IMP 55 5 3 3 (P<<0.05) I i 1 K 73]
KSR BRRAG o A R ) 3 A58 50T PR S G L IMIF
BB R HOE 3 (P<<0.01)F1LE 25 521 (P<<0.05), M
Bl bSRE 0 L X IMF & B PR 2 AR TR
T JA) U R BLRR XS (P<<0.01); M A FR B3 ok,
BUFR S 1) IMF 5 & 55 35 R T 2B 78 3G (P<
0.05). fEHLFEME T, 0 0 XS IMF 55 & 4% 5
AR T K 3 I X6 0155 A JBR X (P<<0.01); 78 58 7% A X,
T IR TR IMF 5 A 0 S T K e T XS N A

RIS (P<<0.01).
22 ABRERIEREER S

2.2.1  ASIF] bR Al D i LA 2R 8 o0 A

AHIEFE LA 75 AR PR RS R 3 10 1 3
R K 0T R 75 T JRR XS SR BT e A AR L SR FH S ¢
It 78 i PCR )5 ¥ 52 IMP - IMF ik 358 52 [R] iy L4
ZARIA R, R ER, BERA T, 30 1L XS R R
TN 2 8] GPAT LPLMGSTI Fl UCP3 % [X % ik
B RENNREEZR (P<0.058 P<<0.01); 3111
i1 X 1 75 0 BR 38 2 17] ADSL GPAT LPL+ A- FABP-
NTPCR 1 UCP3 AR IA 2 B EHE BN E EER
(P<<0.05 BY P<<0.01); K 7 Vi) X 1 75 JIA JBR XS 2. [A]
GARS-AIRS-GARTLPL.A-FABP .NTPCR ¥ UCP3 3
DR 2 ik 8 Wl 25 b Y2 3 %2 v (P<<0.05 B P<<0.01)
(E1A).

Gy v N AR ETTE:S CF STl N ab G b Pl ]
AMPDI F1 UCP3 R [ Rk & W 3 s il 2 & = &
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Figure 1 Tissue expression of candidate genes in breast muscle of three breeds chicken of scatter-feed(A) and henhouse-

feed(B) patterns

1. AMPDI; 2: ADSL; 3: GARS-AIRS-GART; 4: GPAT; 5: PURH; 6: LPL; 7: LEPR; 8: A-FABP; 9: EX-FABP; 10: H- FABP; 11:
FATPI; 12: MGSTI; 13: NTPCR; 14: UCP3. *: P<<0.05, **: P<<0.01,n=10, GAPDH as reference gene. The same below

(P<<0.05 5% P<<0.01); 315 I 1Ly 3th XIS 1 5 k1 R 4 22 1]
AMPDI . A-FABP. FATP1. MGSTI #1 UCP3 #: X %
KRR B R 25 S (P<<0.05 8% P<<0.01); K
7 ] 3 KN 75 B RR RS 2 18] ADSL LEPR F1 FATP1 %
[Rl 22 32k B I 35 mlipe e 25 72 v (P<<0.05 2l P<<0.01)
(K 1B).

2.2.2  A[RIGRIFRAR S 5 1 2 R i LA 2R R0k =
AT

AT 5T LA R AR P AR R (R4 0 1L
G IR I RS R T BR XS SR BT TR A, SR P S 5%
65 B PCR 17772201 5E IMP IMF fig 148 3 X1 it JUL2H
GARIE T, G5 B TR, PR A FR A A3 1 1Lt XS
i L2023 R ADSLLPL 11 H-FABP 3£ [K ik B B 3%
B 5 2 22 7 (P<<0.05 57 P<<0.01)(IK 2A); i Fli 7
Fr A 1 K 7 I XS i L 2H 23 H-FABP FATPI .
NTPCR M1 UCP3 R R 15 & i % ik B % %2 7

(P<<0.05 B, P<<0.01) (/& 2B); I Ffr il 77 15 2 () 75 10
TR X B L 2H 23 & PURH . H- FABP FATPI.MGST1 «
NTPCR M1 UCP3 N KL & T EHEREZEER

(P<<0.05 5 P<0.01)(K 2C);
3 itig
31 AE&M AFARITIBHIMP S EH M0

IMP J& % P fif i 25 32 1) SR k) 22—, F 7R 3R A
ANTF] T FR ARG ) IMP & B AFAE 22 57, 18 AR B RS LA
IMP & &8 5, B fE i 25 32 S B UL IMP & &
(BRI %, 7K 4, 2001; JE/NGESE, 2010; 5681 5%,
2003), AHIF 5T R B RAL R &5 R, 7] — 1) 7 R AN
7] S P A XS JULP IMP 5 A7 AE 2 57, BRI R,
I T Ll b RS IMP 55 5 52 35 15 T K 7 VAT A AR A RR
A (P<<0.05), Ht 7R 1 s R B H A [F] e 34, (H 22 57
AR AN A A IMP & R A7 2 7 AT RE &
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Figure 2 Tissue expression of candidate genes in breast muscle between the scatter-feed and henhouse-feed of Chengkou

(A), Daninghe(B) and Qingjiaoma(C) chickens

T2 6 o 388 0 SR R B 7 — DS
FGAFE R HIRS LA IMP & AR R 2557, 3050
Fh2E L, BRI BN IMP & 2%
F T 9EFE(P<0.05) . I F 5 R A B A 2 7
FER A R T 22 5, 227 R R 32 3
AN B RN F AL

32 AEmMAFFRIB R IMF & /20T

IMF 3= S5 00 PA] PR R R 22 3 1, A 3R B A
&) st R R IMF & AR RCR 2 57, IR IMF & &
TR, 5 U0 U 2 0 I 35 A O (R 8 4
&, 2002; BR 7k A2 4%, 1996. VU R AN [F] S A4 3 JIL A
JoR I BRI AT 3], R B Ak A, 32(2): 30-31;
A MgAE, 2002 AN [A) T FE 7 AN G P i S A R
MWt 7R & 5 &WIIA, 12: 4-5). AWFFss
TR, IR FERE R, 30 1L A IMF =R
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I A R ) 3, B 3 (P<<0.05) B ik i 35 (P<
0.0L) & T~ K 7 T X5 1 75 J JBR XS , A~ [+] 5t Foft [] IMF
SERAE TRAKZESR. F— iR a A & 6 7745
T, BRI 9 71520 35 (P<<0.05) & T-HitsR
B, 43 B F R R o] B ARG IZ ZhE EE T, 18 3
2R, ETHFEN R Z

33 IMPIREEFEMANELRIIESIMP S =
XSS

AWFFREIL T 54 IMP {51k 5 R (AMPD1 . AD-
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