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F8E: [EM] &1 FAT/CD36 cDNA 4K 77| 4t FAT/CD36 mRNA B9 & B ME&kik. (73] K JF cDNA
Aoty # ik (RACE) & FAT/CD36 cDNA 892K /75|, #H 22, 29. 42 Fn 56 E ##9 3 A 2 A2 fo & 1
BA0H, BEE TR FERRE, FNE 22 f1 56 B R BALFRAL 8. 28 R ERMAL. BAL.
BT R A BE RE B, R 52 BE 9K K € & RT-PCR J7 300l T FAT/CD36 mRNA ik, [£ 3R] 4 FAT/CD36 cDNA
B 52K 2 243 bp (GenBank: DQ323177), H @ 3E 1 416 bp Fra FAE (ORF). #H A% K T el Fo
Rty U B R B W B B AT A, BRALADRE M FAT/CD36 mRNA By kA KT HZHAE, HE BN EAKTE
Fras ey -2 4 B % B FAT/CD36 mRNA YRR FAEAKTN (22 F029 B ) &%, EAFH (42 F1 56
B RifiA T, [4R] KRR MK T 1 FAT/CD36 cDNA ty2K 7 5], 3 3 A4 ALK Fo fig i 4 2
FAT/CD36 Hy kK MR £ 7.

S%2i7: FAT/CD36; RACE; SLHtE# RT-PCR; ¥ FAA; Aghy

Molecular Cloning and Ontogenetic Expression of Fatty Acid
Translocase cDNA in Yellow-Feathered Broiler
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Abstract: [Objective] This experiment was designed to clone chicken FAT/CD36 complete cDNA sequence and study the
ontogenetic expression pattern of FAT/CD36 mRNA. [Method] Chicken FAT/CD36 complete cDNA was cloned by 5'- and 3'-
RACE. Subcutaneous fat and visceral fat samples from both male and female Yellow-feathered broilers were collected and weighed
ond 22,d 29, d 42 and d 56 (n=10). Fat content of breast and thigh muscles were determined on d 29 and d 56. Real time RT-PCR
was conducted to investigate the tissue specific ontogenetic expression pattern of FAT/CD36 mRNA in breast and thigh muscles as
well as subcutaneous and visceral fat samples collected from both male and female Yellow-feathered broilers. [Result] Chicken
FAT/CD36 complete cDNA sequence of 2 243 bp (GenBank: DQ323177), which included the 1 416 bp ORF was cloned. The
accumulation of subcutaneous and visceral fat levels gradually increased with age. Moreover, the FAT/CD36 mRNA expression
levels in subcutaneous and visceral fat of male broilers also increased gradually, the highest of which proved to be in the visceral fat.
The FAT/CD36 mRNA expression levels of female broilers were relatively higher during the developmental prophase (d 22 and d 29),
whereas a degressive expression pattern was showed during the developmental anaphase (d 42 and d 56). [Conclusion] Chicken
FAT/CD36 complete cDNA sequence was successfully cloned. The expression patterns of muscle and fat in broiler chicken
FAT/CD36 mRNA were different with gender.
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B A i BRI DAL BRI DGR R 35 . BFUER B, &R
JUG 7 L2345 s ek =1 P 5 0 A I R ke 1 JFF R
A RN g8 (AR e IR T PR DA L PR B
WAl i e s A e g i, 406 B 1 IRl o i b il
SRR, S P A IS HURIE N RN, AR
Hah =l [T AWFSTEtE Y IR R G 1  (Fatty
Acid Translocase, FAT/CD36) Z&/5 le iR i st 15
M EEEAAEA, RN 88 kD, BN Lk
wEEW, wrgRm, LWL TR R R AT
70%H 5% FAT/CD36 [M#5IEIZ, Bl FAT/CD36
(R IC O IE . B BN i iy 4L 200 G s R (WL B
40%~80%% . [ABFFTUIA £ LA H i 2 AR
FAT/CD 36 &Mk O B EHRIET), Hx8
FAT/CD 36 B34 Wil 241141, H56%£1¥ cDNA 741
WA WARIE . FAT/CD 36 7 & S NE i 2H 2 R IA R p
J L5 BRI AR DG i ANTE 2 . [ v 1)
)] ARG K 5-F1 3'-RACE ikl T3
FAT/CD 36 4= ¢cDNA J741, [R] IR 1 320 A A
[AZ1 40 FAT/CD36 mRNA {1k B MRk, 54w
Bl FAT/CD 36 Z 5 AR i 2T mT Be AL
i, IR T A L O R R 5T A
DALt 1 ) 1 SR R 6 4 s
1 #RIERZE
1.1 R FARAE

T FH B RIS R SIS, A R ARl K 27 S A
W, 1~21 d RAE 24T 4 21 d BUGR
PGSR BEfl FURA ) 2R 48 8 PO BT AR = A8 gt
kL. 1~21 d E/NSECP=21.5%, FEWi (EE)
EE=3.6%], 22~49 d i F %kl (CP=20.0%,
EE=4.6%) , 50~56 d 1AM Kk (CP=18.0%,
EE=5.5%) . MBEHBRE. YOK, SHEDER, %
PRI 5 A5 ) S R S AT g o R RO SRS E )
RAT YOK BT AE DL o A HHFR R0 T 56 ds

3T 224 29, 42, 56 S I 3k BT - 2444 B
ARG FIREXS % 10 H, BisisER, FRiZEfE 2he 4
BAR R N RIS AR SRR E, CRAEMIIL. BRL.
IR AEAEFE & AR, 80 CLRAE S H .
1.2 AAEHEENE

K2 BRI 5 0 5 22 F1 56 HES 3P A
AT LR R UILIN B TR 25 5o IR LR i JUL BT 7,
75 CHCTAREL 2 g 224 FIFE S ORI 42 0.0002 gD,
5 50 ml Jo/K SFkRhEE 4 h, ARAEHENT 5 EE

ORI T RS 4 (%) = (B aT ER-Hhid)s
) FEMEX100%. FMESIE 2 )k, DIHRE
BIEAE R S LA AR DT
1.3 EFEZERXFIREK

MMLV Jx 550§ ] Promega /A 7; DNase [ +
RNA F401717). SMART™ RACE ¢cDNA Amplification
Kit Al PGM18-T Vector Il H Ki% Takara A ; &E[H]
AR B R TR S S R B 0 1 B B A D
Quant SYBR Green PCR i{F & H TOYOBO (ZRif
Yj) A, DHSo J&S2 400 t e A sh Y EL
S BEORAT o
1.4 5 RNA BY4REX

SR FE RV 13- S PR G- S — 2 VR R R o A
RNA (FEANBYBURERPERN S 6 HX%) , DNase I 4bPE
DIV BRFE 4L DNA V54, JI5E & RNA iK%

(Biophotometer 6131, Eppendorf) . FTA M 1.5%

P A 1 Bt T v fs P VAL D RNA (19 L
1.5 5'-FA 3'-RACE

}4 8 CloneTech Smart Race i 7 & FIERE UL 5,
H Primer 5.0 # A 3£1FF T 5'-F1 3-RACE [¥I5E K4 5
514 (gene specific primer, GSP) #%#%%. 5-RACE
(KI5 45 124053 0 4 . 5'-ACCCTGTATGTGTAAG-
GTCCTCTTTGTTC-3' (GSP1) #1 5-TTTCCACATTA-
AAGATCCAAAACTGCCTG-3' (NGSP1) . 3'-RACE
(5 45 514 7 5143 93 J . 5'-CTGGGAAGGTTACT
GCGATTTGGTTA-3' (GSP2) Hl 5-TGGGGCATCAT
TTCCTCCATTTGTTA-3' (NGSP2) . Fifigl#idt
WA SN ARG R A F A . DUEIEE RNA
B, 2 MO & Ut I P REAT [ 7% 55 F0 PCR 473 . 1)
IR H B, IFREAT TA s, 3% BiEER A
HARABRA R M. MW7eh S H DNAStar Al Vector
NTI Suite 5.5 FAFHEAT 55 BB R0 FIIEPE 47 o
1.6 SEAfEE RT-PCR #21) FAT/CD36 mRNA BYFRik
1.6.1 RIS RNAAZRN 20 ul, AHE S RNA 2 pg,
5 umol-L™! Oligo dT.s), 4 pl 5 X RT Buffer.0.5 mmol-L™
dNTP, 20 U RNA 515151 200 U MMLV [ 5% il .
FEE RNA 1 Oligo dT g 785507 70°CAEME 5
min, K EEA, FIIARREGH, RAET 42CK
N 1h, 80°CKiE 5min. T RFE5=Y)H 1 X TE #i
8 1%, 20CIRAEE .
1.6.2 Sl¥wcil MRS Cow BEM XS FAT/CD36
cDNA 2K ¥4, &t kL. FUi54%, Sense:
5-CTGGGAAGGTTACTGCGATT-3', Antisense: 5'



2338 H A& B E 40 %

GCGAGGAACTGTGAAA CGATA-3'. PCR ;=¥ K&
178 bp. WHRFEK GAPDH (Genbank: NM 204305)
K519 755> % . Sense: 5'-AGAACATCATCCC
AGCGTCC-3', Antisense: 5'-CGGCAGGTCAGGTCA
ACA AC-3', PCR =¥ K% 0 133 bp.

1.6.3 AriEMhi & dl/E 20 M FAT/CD36 Al
GAPDH 11759147 PCR 93, SRAFAHM. H 1) v B,
VI PCR 724, TA b B 3544 DHS o 52 254
B, PRIERH I s B R B . W0 A X BH M B
KBRS G /NI AT, FHAZ IR s A0 e EE 4
SURLIME L, 455 s DK . FH A5 LUARRE 10 £5 1107
N T ORI RS R SRR UE S, DA ARTE S A AR
HHATSERT 9862 5 PCR, BEANMFER AT, R
Ct B LA KA N bR AE it PRI B A B g i 2 o

1.6.4  FFESLISER 5806 i PCRASI 7620 pl 1%
MNAKRRF TS 2XSYBR Green Master Mix10 pl,
cDNA 4 4 ul, 0.2 mmol-L"' b, Fi514, *KE
WFE/KA 20 ple PCR VAE ABI 7500 %856 ¢ i PCR
1% (Applied Biosystems, USA) 1T, RN AN :
95°C THAEHE 1 min; 95°CAEME 15s, 56'CIBK 15s,
T2°CHEAH 30's, 79°CELAR 35s, JLHEAT 40 MEH. &
I 25 o J EAT st i 42 23 7 o AR AL W 1 Ct (B DL S b
e M e v S S R I an s DU, T GAPDH 1EAT )H
— L Aib B,

1.6.5 gk 54 prisdidE R H SPSS (11.5)
g8 vk b PR AR E AT N 2 T 22 2 B ( One-Way
ANOVA) , 14T Duncan £ ELILE . Fira 458 L
BIBhrvEiR (X£SE) Foro

2 HRESH

Ibp  332bp 333bp

v oy

T e ¢
Predicted sequence
RACE " #4751

RACE resulting sequence

1 sorumargnix s'UTR Il ORE 3AIAEGRTL X 3'UTR

2.1 EHIIAIXG FAT/CD36 K9 5'-F1 3'-RACE
X FAT/CD36 ) 5'-F1 3'-RACE I ISR s Ik
w1 PR Ky BoebE . RS, PHESEIK
J5£ 24 2 243 bp 13 FAT/CD36 cDNA 4K JF41 (K 2),
Horb 57 AEBPEIX 332 bp, 3 AERHIEIX 495 bp, JT
JBBEIEEAE 1416 bp, GenBank W5 4 DQ323177. 4
Vector NTI Suite 5.5 3% fF5r#7, ¥ FAT/CD36 5 A
(NM001001548) F1fl (NMO007643) [1] [y 43 5
H 66%F1 66.5%. M 2 nLLEH, RACE Ay H#3
ZIX FAT/CD36 cDNA 34155 & A A 1) Tl Fy 41 41
tt, ORF £ 129 bp, Z4%itd 43 NEIEMR, 3" dER 3
DX AR TN T 41 2 495 bp.

2000
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A. 7 FAT/CD36 5'-RACE PCR £5ft: M. DL2000 marker; 1+ 2. 5'-RACE
7%, B. ¥ FAT/CD36 3'-RACE PCR £i4: M Jy DL2000 marker; 3.
4.3-RACE 7. FHi ks H K4

A. PCR products of 5’ RACE of broiler FAT/CD36. M. Marker (DL2000); 1,
2. 5" RACE product. B: PCR products of 3' RACE of broiler FAT/CD36. M.
Marker (DL2000); 3, 4. 3' RACE. The white arrow indicates interested
bands

1 EIJIAN FAT/CD36 5'-F0 3'-RACE TR AgHE 5B fa ik
Fig. 1 Agarose gel electrophoresis of 5’ and 3'RACE of

FAT/CD36 of yellow-feathered broilers
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2 3B FAT/CD36 HYAZEBL /7 5IHR B
Fig. 2 The sequence profile of chicken FAT/CD36
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2.2 3B FAT/CD36 REELFFIRIRES 56 d) HIUTBUER TR (22~29 d) , A HEH

M) DNAStar #AFEATFUEYE DT, SREWING EAZRIZE R AN o ) H AN R 30 1R 200 AL
FAT/CD36 4ty 471 DNEAFEMRIRIE, 5 ARNNRALE  FIRIREIRRACF- I W2 5. A X8 RS
BRER 110 A7 IR, ARSI ARNVN RIS & 2900 11%, 75 29 M1 56 d Z (822 AN]

W IR 450 61.2%F1 62.7% (] 3) . B MBI &8 (2%~3%) BEL TR, MEH
2.3 EFABNANEHSEMEHELES W BN S A BRAR a3, Horb 56 d 28 %S i i L

i 4-A. B 4-B al40, SRS g ATIE SEEF LT 29d (P<0.05) .
RUCR RIS H R B i T+ =, i H 3 (42~ 2.4 HEIJAIG FAT/CD36 mRNA BY & B 14 FKik

(Nl

¥ Chicken (HEEES
A Human (1)
il Mouse (1)

Consensus  (1)MGCCRN
(115)115

A Chicken  (114)M
)_\ Human (115)1
i Mouse  (115)y

Consensus (1 |‘]L P
(229)228

i Chicken  (228) g

A Human  (229)
il Mouse (229) T
Consensus (229) SYKGKRNLSYWESY
(343) 343
A Chicken  (342) I
)\ Human  (343)
# Mouse (343) | y
Consensus {14}}LPHFLH_~“PLI SEPIEGL F {EEEH '<lII_D JEPITGETLCFAKRLOVNLLVEPS K IE.HL KNLERPYIVFI
(457) 460 472

1 Chicken {456)'[
A\ Human {45?)|
il Mouse (457) 1

Consensus E45?}'-.'-'-F[1I~ CACRSK IK

AVF SDI LKGIPVYRFVLFR AFASPIDNPDNYC L-LJ JISNNCTSYGVLDISKCK
410 430 440

ISRV TS .'.'-;
IR S K1l IE I LSV
KT KIK T

EMFRSCVTGKINLLGLVEM I-lL Iq T [ F

ILNETGTIG

PR RE A AR [ IR

Identlcal amino acids are shown in black shadow

3 W5 AFAR FAT/CD36 & &8 5 5! [E)E 14 b

Fig. 3 The amino acid sequence of chicken FAT/CD36 and the comparison with human and rat

120 B 22d B 29d O 42d W 56d & 22d @ 29d 0O 42d W 56d B 29d W 56d
d
= C
= = i
= -
5 5 &
z 2 -
s ] =
" =
MBM  FBM  MTM  FIM
A B C

A, ANE H AN R A R B, AR DR B  FRRITFERE R &, C. AW R WS ILA BRI & & . SF: KRN VF: .
MBM: AL FBM: BESHIL; MTM: ARSERUL; FBM:RERBR-L. A [ R A [N S 38307 R R 22 5 1 3 (P<<0.05).

A. Weight of subcutaneous and visceral fat of male broilers at different days of age; B. Weight of subcutaneous and visceral fat of female broilers at different
days of age; C. Fat content of muscle of yellow-feathered broilers at different days of age. SF: subcutaneous fat; VF: visceral fat; MBM: Breast muscle of male
broilers; FBM: Breast muscle of female broilers; MTM: Thigh muscle of male broilers;. FTM: Thigh muscle of female broilers. Different letters indicate
significant difference (P<<0.05) at different days of age

B4 TREBEREPAGREHARESMINAETS
Fig. 4 Adipose tissues weight and muscle fat content of Yellow-feathered broilers at different days of age (n=10)
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HE 5-A v, AXS ML FAT/CD36 mRNA 3
IEAKCPAEAN R H 8 R 22 5 AN B3, MR IVLAY Rk b
 HESE g b, BpaRk S T ML WK 5-B
AIEH, AKX R IRNIFLENE FAT/CD36 mRNA %
153 ) B 5 LR R ITUARABL ) ik A 20 3Lt 56
d AR RIE KT W3 T 22 d F 29 d JE NG I
H A E IRV 5 FAT/CD36 mRNA ()46 1k 7K -4
KB —5.

B22d B29d O42d ® 564

BEXS Bz R IR FAT/CD36 mRNA [k ELEA
] F 8 TA) 22 AN G35 (P>0.05), i LRI g 2
KPR 8 3G s tH IR R B, Hdh 424
F156 d i/l FAT/CD36 mRNA f13&ik /K - EME T 29 d.
FAT/CD36 mRNA [FIRIATEAN R 2 [WAFAE 2 5%
[ — P BRI s = TRl (B 5-CO; TR
kTR RN (B 5-D).

22d B29d D42d ®56d

—
(=

b

— =)
S x 8
= Z 6
) =
a < 4
< <
<] E 5
= <
- 59
™ 0
A B
@m22d B29d ©O42d ® 56d ) m22d B29d O 42d ® 564
P"E ab ab s 5
X L 4
oy =
& g 3
= (<™
< & 2
<} <
& B
5 <
[t =
0
(& D

A ATSIUABIL FAT/CD36 K &Ik B. A% RN FAT/CD36 K & tkkik: C. RSHLRIIL FAT/CD36 & f#k&ik; D. fhY
B R RN AN FAT/CD36 A tE#is. BM. Hlil; T™M. B&HL; SF. B FHRWG: VE. HElg. JoM /NG SRR 2 57 4 (P <0.05)

A. Ontogenetic expression of FAT/CD36 mRNA in breast and thigh muscles of male broilers; B. Ontogenetic expression of FAT/CD36 mRNA in subcutaneous
and visceral fat of male broilers; C. Ontogenetic expression of FAT/CD36 mRNA in breast and thigh muscles of female broilers; D. Ontogenetic expression of
FAT/CD36 mRNA in subcutaneous and visceral fat of female broilers. BM. Breast muscle; TM. Thigh muscle; SF. Subcutaneous fat; VF. Visceral fat.
Different letters indicate significant difference on each day (P<<0.05)

5 FEIJIAIAG FAT/CD36 mRNA RixEIR BTk
Fig. 5 Ontogenetic expression of FAT/CD36 mRNA of Yellow-Feathered Broiler (n=6)
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FAT/CD36 J& T B i K24k, LR T
518 K32k B (SR-BD A 30%[H ¥ vE!. A
FAT/CD36 &5 EAEMI A X . 5 IR IX NI AR X =3
5% TR P AR WL C Bl N 3 25 — AL i
IKEFERRIX, XA EK AR ImGE E THi, ¥ CD36
(10 BAE S 1) AR

Har A (NM 001001548) . [ (NM 007643) .
¥ (DQ 192230 ) FlME (AY 600441) Z5[f] FAT/CD36
cDNA 2JFFI A, M FAT/CD36 mRNA ¥ M
DRIZH 43 A1 45 21350 23 P00 3 40, EL o000 738 B 1 A

1287 bp, S EWMAALL, WHEA SRR,
ARICAEXS FAT/CD36 Tl e 51t kit b, KA RACE
B 14, 53K A 2243 bp 143K cDNA [F41,
Horb 5 AERHIEX 332 bp, 3 AEBHIRIX 495 bp, JT
JB B AE 1 416 bp.o AT F ik — D AF 5L
FAT/CD36 [Tilli% R #1129 bp, HoeH
J 55 NFI R RIS PE 23 A4 66%F1 66.5% . {HAEXY
FAT/CD36 cDNA 4t 471 NEFEMR, 5 AFIEAA
b, 76 110 Ak —ANaERR, e MR T
HI RS> 50 61.2%K1 62.7% . %% FAT/CD36 55 110
PR HE TR IR e 0T LA 38 AR I 198 4 D e A o] s e
ARFE— L.
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FAT/CD36 2 b 5 s 1 5 S e ds 1Y) o B 4tk 2
F1, fEMRNG S OB EREVL. i A A g R A
FikB), Drover 2543, FAT/CD36 gt (it 4n it
M= TG 1A A SRT A ) L OBE ARORE (Vi R U SR A
FAT/CD36 4l 771 N-yi e i Q3% 19 MV J# (sulfo-
N-succinimidyl oleate, SSO) 1] DL & B#AE /N BUVLAN
P R TR o, P BUVUBE T RV IR £F 4 7] 1) 28 R 4
BRI BRI ALK 43 T FRA 87% 185%™ AN SCHE B
PR g 7 LR R A 2 2R B A U 21 FAT/CD36 (1975
ACFERIE, PR RIEACT B3 s T ML, R
DT A 500 1 I JULRH R LIVLET 4 2R AR R AT D6 o A9 1)
ML= EE ITB T4 (2 40p, 1Akl 1
RIAFYE CGRALAD A%, A DO R fhae o ¥,
111 i 2 J0) 3 ) P e s P 1) A 4R SR A Marotta 2
ORI, KEIENIREIZ®EMA 1 (fatty acid transport
protein, FATP1) 7Lt HANL CGRALTEF4ENT) 1
TRV (B LRk ) mifst 7, B
PRS2 AL 1] FAT/CD36 mRNA #3835 7KF
AN i B [ LA 200 R W R IR, i ELH UL
PR T ORI A it 5 ml 7= 2R E

AWK, AXIEE FAT/CD36 mRNA [{#£iA
HRE H g LI, Jf HS R UREG K E #
—35, BERYHENE FAT/CD36 mRNA (1263 B H #4119
IR IR B # . 1X 378 FAT/CD36 mRNA [#)3
AR B PE R 22 5 . FAT/CD36 W fefERER ALK
AR I IR e R, A A XS AR K S A
YR AG RN e e (5 I e P S N X P N e ilb
(1 R i OB I R 2 B M B R R A G Ak, ARE
A A K AR M TR AT I 1T FAT/CD36 ik
ERHTRN S RRTE, S A7 1R 7 i bt
BEAZ KR B in FATPSUS ORI I 105 1% 45 & & G

(plasma membrane fatty acid binding protein, mFABP)

SEAERERS S5 IR AR th g D B FAT/CD36 ifi 4%
FEAEHA R — D5

FAT/CD36 mRNA 7 2P R AN A5l AN ] 350
PR B HRIBBEAA =3, PRI =Sk
il FAT/CD36 mRNA ik, k2R &I
EWLYN CYNiEm N I ET R

4 ZEig

K H RACE £ 5 15 214 FAT/CD36 cDNA [t]
5], @F5 1 416 bp ) ORF. AXYBENUFE NG
FAT/CD36 mRNA Fik/KFREE H & F 8 I oA &

R INIZ AT, BRSBTS FAT/CD36 mRNA
REAAEAEKKE R (42 F1 56 Hig) Ak
i Sk
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