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Differential Expression of Lep and LEPR mRNA in Adipose Tissues of
Sheep with Divergent Fat-tails
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Taigu 030801, China)

Abstract: Real-time PCR technique was used to study the ontogenetic mRNA expression of Lep
and LEPR genes in two sheep breeds with distinct tail types (Guangling Large Tailed and Small
Tailed Han Sheep) . so that to discuss the probable relationship between the Lep and LEPR mRNA
expression and fat metabolism. Adipose tissues from seven parts of the body(great and small omen-
ta, tail, subcutaneous, mesenterium, perirenal and retroperitoneum) were collected from 96 ani-
mals (48 for each breed with equal sex ratios) from 2- to 12- month old at the interval of two
months to study the mRNA expression. The results showed that both Lep and LEPR expressed
spatiotemporally in the two breeds. As the main effects, sex and breed did not basically influ-
enced the expression of Lep and LEPR, but the breed X age interaction affected the expression
of the two genes to different extents. Although the two genes had a synergistic effect on the reg-
ulation of fat deposition and energy metabolism, their expressions were inversely regulated.
These results provide the important scientific bases for further research on the genetic mechanism
of fat metabolism in sheep.
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98 K (Leptin) f& H 98 2 L (Le p) 4%, i 5 44
043 W6 1) 43 F- i A 16 ku R H RS R L X T LA
R D5 AR A AR A ORD e A A A A S B A
FEPATAE A o 2k R SRR IE B 2 P (Obesity
o) I LT /N . Al Perucatti 25 ] Jf A7 4%
SEHARNGLE L1 Lep F W 52 i F OAR4q325 , ¥4
% %K (Leptin receptor, LEPR)J& 1 KM H T %
PRF W o8 R Z RSN (LEPR) %%, 12 40 4 F
PLIA & RS B b 28 R LI AE R B 2 4y
Pt . LEPR %5 R PR 52 A (Diabetes, db) , &
WAE/IN BRI ks AR e R R 2 . 98 R R 2 A B
g2 AE T T Fe i (R 25 98 50 oAk, BB AR 1S
FE RE I 100 41 B J07 DURRUR AR G - . AR —Fh B 4
AR 55 43 WA TR -, 98 2% 3 o S0 A0 M R b 1 2 AR s
WA LA R R R E Y LR )
RE AR L R G . AR R X IE N B W AE
R B R E TP BT A5 2 B PR B ik
HA

Lep 03235 B A N5 5 40 2040 52 1 B (1 € )18 Wi
HAP A B RBIN AR ORI E R E E R R
B IR LR A B AL E A DA R . Lep
mRNA & £k T Witk 2K 3h ¥ 1 N 280 B T IR
it AL S AL L p g Rk R
Wk B B R T IR R L R
F M A T E O N A LEPR B R
kU, Lep f LEPR 8 33k F (R fL R i,
Jo A Sl % 0 R AT e R e 3k e T, X4 2
Lep #il LEPR mRNA ik A W5, WM E
WA SR K P X L2 K 0 R e B 5T H X 3
mRNA [ i 25 2R 0F 78R WARGE .

AW B AEE XK A AT R K R A R R
AN IEFL AR NENI AL H Lep Fl LEPR B[R 1)
mRNA ZKFEHEATRI T i 12 HE R Y 3R 8 B R0

x1 5MFEINBANEER PCR=HKE

A A S R A A DR XTI 2 A S TR R kY
SN S by 20 5 Y BPR DR 1 16 A% ol R BRI B VR Ak 3l

1 #MRlEFE
L1 REER

WM EERA 2 M HARFERIZE RN R
MM NRIELQURETFTADO M RREF
CLPaE KETD . 76 FRE R 4500 T X 2 A 5l Fl i =
TR FA L S BIE 2.4.6.8.10 A1 12 B8 45
mAPESE 8 KL AR, BRI e AR
A E E %K bs fE (GB 13078-2001 1 GB/T 17237-
1998) 1 4 Mk A7 ol b # (NY 5148-2002-NY 5151-
2002) AT JB ST R BT VAR KM /N
T 2 B T i R R A5 7 A RS Y i T 4
MR EEZEE TWA DK, ZFHA —70 CLRAF
#H .
1.2 FERXFRMNE

Trizol 5] &2 SYBR® Premix Ex Taq™ I i 7l
& [ TaKaRa /A ; DEPC, =& H %t . F N EE . G
IK 2o A W H b 5 K AR, Stratagene Mx3000P
ST 3¢ 6 E .= PCR {Y (Stratagene, 3% [E ) ; BCM-
1000 RUHEH TAE G CZ 2 S5 MDD 5 QL-901 Y 3 154 1R
At GRS VLI0) 55
1.3 5I¥igit58/K

WA 48 2E Lep 3 mRNA J¥ 5] (GenBank %
5 HE605296. 1) #1 LEPR % [ mRNA 3 5
(GenBank % 5% 5 :NM_001009763. D) #1151 47, ik
FH 18S rRNA ¥ HNE N EFEXIKHW., * H Primer3
plus C http://www. bioinformatics. nl/cgi-bin/
primer3plus/primer3plus. cgi) 7E L K 4 1% i1 51 ¥
o B LAY TREARGRA A SR 5197
51 B KR B PCR P2 KL 1,

Table 1 Primer sequence, annealing temperature and PCR product size

e 51475 (5'-3" BIGREE/C PR /bp
Gene Primer sequence Annealing temperature Products length
I F. ACAGAGGGTCACTGGTTTGG 60 100

P R: GGCGAGGATCTGTTGGTAGA
LEPR F. TGTTGCTTTTGGAGTGAGGA 60 118

- R: TCCAGTGTGCACCTGTTTGT

18S rRNA F. CAGACAAATCACTCCACCAA 60 159

R: GAAGGGCACCACCAGGAGT

F. BW519: RTS8

F. Forward primers; R. Reverse primers
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1.4 RNA ByRERAN R R

iz Trizol 12 7 & A By J7 ¥ $2 20 2R A
RNAL I G RNA fY kB2 A 46 B, % B Prime-
Seript® RT reagent kit 2 % s ik 7 & #E47 S 4% 5% .
R SRR R 10 pL, 35 1 L B RNA,2 L 5 X
PrimeScript, 0. 5 pL PrimerScript RT Enzyme
Mix,0. 5 pL Oligo dT Primer, 0. 5 u. Random 6
Primers,5. 5 pl. RNase Free dH,O, PCR id W .
37 C 15 min,85 C 55, L™ 4 CLRAFHHI.
1.5 ELMRHAEEE PCR KM

2 SYBR® Premix Ex Taq™ II X #| & #F 47
R PCR, WA R H 10 pL SYBR® Premix
Ex Tap™ [ .0. 8 uL. Forward Primer.0. 8 pL. Re-
verse Primer.0. 4 pL. ROX Reference Dye [l .2 L
DNA Bz 1 6 L K BB K 4Lk, 3 20 ul,
PCR fFER 5642 : 95 CHUZE 30 53595 CHUZLE 5
$+60 CIBK/IEM 34 5,50 DNEIR . K fift ith e 73 -
95 C 105,60 C 1 min,48J5LL 0.5 C/10 s B
M 60 CLEAgTHES] 95 C. MMM 3 MEE.
1.6 BEHITEDH

R 27T B H R N mRNA A X %
k., 1& A SPSS17. 0 #k {4 (SPSS Science, Chica-

R 2 Lep HE mRNA RZFEMHENN

go, 1L, USAHY GLM i # i 17 8848 1 J5 22 73 #r o
YN A IS R R N B I A ) O i
ARERLNT

Virw = p+ B, +S;,+T,+M,+ BS; + BT,
+ BM,; + ST, + SM;, + TMy + €jum

Xy vium N Lep B LEPR ) mRNA £k &,
B, N i ANERFRRON G=1. 2).S, HE j ERNK
BEG=1, 20T, Rk FAG I H LR (k=1 2,
s DM R LA H BN (L=1, 2, -, 6),
BS, .BT, .BM, .ST; .SM,, fl TM,, %/~ HAEZ N ,
ef,,klmjﬂﬁj%%o BdE Fm e X+ Sx 7, & FE AR K
8] 19 22 55 & H Duncan’s 3317 2 8 AL,

2 & R
2.1 g Lep mRNA RiIZPEE

Xf Lep mRNA FRIKM 7 20T KW . Lep TEA
i) i Jiri 2H 29 v 1 2 35 25 5 B 35 (P <C0. 05), JT % 1]
() 22 5 BTE 0. 05 /K BB HAE 0. 1 K L&
FH(P<T0. 1), & A A 51 6 H 3R 38 JC i 3 52,
a A5 R ) AR XS Lep 19 3R IKA T 5200 (P <<
0. 1) fHHAthy A X e 3 58 T B 3 52 (36 2)

Table 2 Analysis of variance for the mRNA abundance of Lep gene

A 23k YE Source of variation SEJ5 A1 Sum of squares A iR df F-{{ F-value i E M Significance
K IE#ET Corrected model 912. 46 66 1.28 NS
I Intercept 3 103. 90 1 286. 98 * % %
i Ff Breed 14,12 1 1.31 NS
P 51 Sex 9.68 1 0. 90 NS
H it MOA 118. 17 5 2.19 NS
22 Tissue 175.51 6 2.71 *
i AR X H #% Breed X MOA 113.15 B) 2.09 NS
P X H % Sex X MOA 49.08 B 0.91 NS
H X H % Tissue X MOA 288. 15 30 0. 89 NS
A X 51 Breed X Sex 2.58 1 0.24 NS
i Al X 2H 21 Breed X Tissue 110. 39 6 1.70 NS
PR X H 2L Sex X Tissue 80. 88 6 1.25 NS
2 Error 5981.10 553
LT Total 11 686. 84 620
¥ 1IE Sl Corrected total 6 893.55 619
NS. Not significant, P>>0.05; *. P<C0.05; % *. P<{0.01; * % %. P<(0.001l. MOA = Month of age. The same as Ta-

ble4
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2.2 Lep mRNA HRIAEE

B RREWTH Lep mRNA Fik i m (3.71),
T AT AL 2 i 3k & (P<C0. 05),
i Z M6 rp i 258 B B AR (1. 95) , HL i@ 3 (P<C0. 05)
KT Ho A ER AR W7 4 23 b i) 2R3k 1 WL 3% 3,

R3 BFE Lep EE mRNARWRIEFE
Table 3 Abundance of ovine Lep mRNA

REERARZE H Lep mRNA KRB E, ]
RKBIQ.IDEF/INRBIEF(2.65); £ (2.96)
BT ANF(2.65) ., WHIRKRE 4 F % ey %k &
R (3.54),6 BT RBE R 2. 10, —FEF
3 (P<C0. 05) , HoAth J % [a] G &k 25 25 5

ISl K mRNA ik + H &R K mRNA F£ik £
Factor Level Abundance of mRNA Factor Level Abundance of mRNA
NI A
2.65+0.23" 2.65+0. 28"
i A Small Tailed Han sheep (STH) 51 Male
Breed ImRKREF ) Sex 153 )
2.97+0. 20" 2.96+0.19°
Guangling Large Tailed sheep (GLT) Female
K™ JiEE
2.5640. 34 2 2.9140. 30"
Great omental fat (GO)
7N
2.4440. 34" 4 3.54+0. 32°
Small omental fat (SO)
KF
3.714£0. 38° A 6 2.1040. 32"
Subcutaneous fat (SC) Ak
Mg i 2 21 Month
. M s N u
Adipose i 3.3440. 41" of age 8 2.7040. 31"
i Retroperitoneal fat (RP)
tissue
I|X}:§J
" 2.66+0. 33" 10 2.64+0.31"
Perirenal fat (PR)
7EY
1.95+0. 32° 12 2.97+0. 71"
Mesenteric fat (MT)
R
! 2. 9840, 347
Tail fat (TA)

AT 5 B 7 [ — PR3 A [l 2K P i) 28 5 (2 2% (P<<0. 05) . % 5 [+

Values with different superscripts within the same factor differ significantly (P<Z0. 05). The same as Table5

Bl 14T Lep A E 2 A& A BH
mRNA K3k F R, DL 5 R 5 T % 09 35 5 AF B
o af L, —HAE FEORE T/ NRIEFK)RKR
FEF 2 B FRA A% (H 8 Fl 12 H BTy 3Rk
S o T I, 2 A R ek i BEA A
25
2.3 MW LEPR RiEWE R

H s FI 4 438 3 (P<<0. 001) 5% Wi LEPR
FEH R IE A G R 5 M 5 0 L SR A T B
s 5 O 1) ) AR 2800 A ik 3 (P<<0. 001) o fH H;
M HEAEH A LEPR B3Rk (E 4,

2.4 LEPR mRNA &R EE
HHRAMIKFT LEPR J:H mRNA fy3kik

4 Ak Age

mRNAFKIE T

mRNA expression abundance
N
)

fmfh Breed

GLT. "RARE¥;STH. NE%EE. F2H

GLT. Guangling Large Tailed sheep; STH.

Tailed Han sheep. The same as Figure2

Bl 1 £ Lep mRNARZEH @M E IR EREIE

Fig. 1 Interaction between breed and months of age in
ovine Lep mRNA expression
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FREEH T £ 5. KMBEAEN &+ LEPR mRNA ik
R (1.022) KO IR (0.53D) , 3/ 2R 8%
(P<C0.05), JEME G AR D5 Hh i) 2R3k 1 B 1% (0. 274)
R R /NBERE I (0.333) , “FE S AR ZE, HAit

%4 LEPRERF mRNARZEEEMHEZDH
Table 4 Analysis of variance for the mRNA abundance of LEPR

3SAERAIAE T LEPR (£ s EE D, M E
2R, NS EEEm L. 12 H i
B 223k B 1 (0. 764) , 2 B R 22 (0. 681), H
il 9 I Y 2 R AR, A B E 22 AN B

RUES S 3 7 A F-d i
Source of variation Sum of squares df F-value Significance
e IE AR 7 Model 102. 87 66 3.09 x % %
#IE Intercept 91.51 1 181.55 ® % %
fh A Breed 0. 00 1 0. 00 NS
PE 5] Sex 1. 34 1 2.66 NS
A MOA 11.75 5 4. 66 * % %
ZH 4 Tissue 30. 86 6 10. 20 % % %
SR X H % Breed X MOA 25.19 5 10. 00 * % *
PER X H # Sex X MOA 2.33 5 0.92 NS
HH X Hiy Tissue X MOA 20. 47 30 1. 35 NS
Sl X P 51 Breed X sex 0.31 1 0.61 NS
B X 20 41 Breed X tissue 4. 04 6 1. 34 NS
P X 4 20 Sex X tissue 3.09 6 1.02 NS
%72 Error 277.74 551
SR Total 505. 49 618
¢ 1E 2 1 Corrected total 380. 62 617
£S5 4¥ LEPREFE mRNAMRIEEE
Table 5 Abundance of ovine LEPR mRNA
(S K mRNA 23k F % K mRNA 2k
Factor Level Abundance of mRNA || Factor Level Abundance of mRNA
T A
0.483=+0. 050" . 542+0. 060"
i Small Tailed Han sheep(STH) 1 51 Male
Breed T RKREF ) Sex B
0.48340. 043" . 424+0. 0407
Guangling Large Tailed sheep(GLT) Female
KM fE
1.02240. 082" 2 .68140. 066
Great omental fat (GO)
7N
0.333740.081°¢ 4 .386+0.070"
Small omental fat (SO)
KR
. ) 0.428=40. 080" H e 6 .33940. 068"
W 07 41 41 Subcutanco'lis fat (SC) Month
i 1R S5 . b
Adipose 0.27440. 080° of age 8 .388+0.067"
] Retroperitoneal fat (RP)
tissue
¥ } l
0.355+0. 080" 10 .339+0.068"
Perirenal fat (PR)
7EY
0.439-+0.081"™ 12 . 76440, 154°
Mesenteric fat (MT)
R
! 0.53140. 080"

Tail fat (TA)
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2 P LEPR Wik AH A . BB B T
A, RAEPERRT LEPR (3635 76 W2 50 . 52
F(0.542) 1 mRNA ik @/ TR0, 424),

24 7 LEPR B:PTE 2 A4 dn Fh & H & 10
mRNA LIk F R, LAY 5 A 5 0 80 5 AR A .
AL SRS T 8 B AR ORI N R
BITRRKEF 2.4.6 J BRI AL H 8,10,
12 R RiE e

1.2 At Age
=2 =8
= 04 a10
1.0 B6 a12

mMRNAZGAFE

mRNA expression abundance

STH GLT
ffh Breed

B 2 %3 LEPR mRNA Rk @5 A 8 M EE
Fig. 2 Interaction between breed and months of age in
ovine LEPR mRNA expression

3 4t i
3.1 3XF Lep mRNA R ix

YE ok B IR D5 H 20 — R AR E 5, 8 R i
ERE TR AL . T. G Ramsay™ #f 58 £ W,
Wi 5 5 TR B I 24 L 7 346 5 0 A I 4 7 TE KL g
Wid il Lep mRNA () FRE W Z Fm . PRt
TEAEY R B A BB F Lep SEPR (19 3235 1K F R
I B REA . A] UL R AR 105 AR RE g B L i 1D 2H 4
FIEMP W R L . XA Lep LR AENR
WA h R B0 & A Clk ik 5. B. S. Muhl-
hauster 222 %3 Lep mRNA EX T EFEWET
A MR Rk s SR E KA K.
M. Altmann % fF 5% 0, 76 25 2628 K5 0, M 44
(4 i I 0 FR R R 3R R KOF S IEAH G, 4R, Lep
HE R TEAS [R]85 g 105 20 R vp 1) 3R 38 02 B AFAE 22 57 »
RIARTE . AT KB Lep TEMF KT RBH.K
R S /D DR IS B i Y R A i AR A I T 2H 2R
#A mRNA B3R5k, HAF R 8 R %5 . KT IR

i Lep mRNA fY 3K & fe i IR J5 ez vl B 1
25 S BT AN IR S A B 0 I W TTUAR BE T

JTRREFEM/ANRIEFXRIER T 504
R ARSI ST R A L2 A 5 Fh
TEABY S AR P PR BE A BE 55 Jy T U A7 7E W
R, TRREFBETRERST RERM. AN
PTERELF s/ NRFEFE TR RS R & s, HH
PTEREL . REZERARE . RRKEF Lep mRNA
Riktm T/NBIEF ., RN EEI R E Y
RERMAERS SEMEAY . H Lep mRNA £
KR R B IR R A A T YRR R R R
XWAE—ERE L] T RN AT RE A 1Y
B AL o

DN NE S /0 AL S A N SR SR
WERFERMEY ., PP kB, M R AR il 2 3R
IR 50 Wb o 5 8 2R K SF R 3 A R A
ABEFELE IR A BARPERIXT Lep mRNA F35 50 AN
BFEHEEE T AT XA RS EEE WA K,

EER S A XN R T N E [P g kP
R WO N R E, R E R S T A
HET . K. Kirsz 500 WF 58 & BLA 98 R 5 KF
BEEWHEZAL. AP 6~10 F hxf 5T 2 K
TN A ARG 0 B WO . BB D T AR AT i g
ZFIRWE L H R 12 G 8 R A W g
H 4 ApmikfmE. RS HZEGE. T E
" A S AR L R AR T2 S ) 5 [ A F
FEPHY 12~4 J 0 X I T A R 00 45 R AL TR R
A R 3E PR E SR AR B AR S
o XY T 5K R B Bl ) 4R 7R R b A R
Tl WEFE AR BR ) B A A T B0 DLk R AT eI
AR AT L A T R OB KO 4R
99 2% 3% 15 Xt LR o 3 Ay U T B0 R KO
PR EEAR . AT Lep Rk i 4 J#E T 3
A JE 2R T, 2 6 JI TR T 5 A4 B ik i
ik, X — KRR S Bk 2 Ff w2 U1 AH
Ko

Z= AR A A AL AL 35 B IR AR A AL L I AL A
H IR S . FEMFL 3 9 v il SRR 19 20 W52 H R
KA A FTE W] R R 20 W0 i ml s
B Z A0 {3 M. 1. Alonso-Vale 2502 % 3, 24 fif
By R APTEMS AR PROR 5 ROk P RIEM K. AN
FE 12~4 J Oy AT B R BRI R
SRS 2, 6 ~10 F i g B AKEE T B KRR AR
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BRI W . AR R 12~4 J Ay if 93
EFRBME T K. 6~10 A By it 4 FAK K-, 5
M. 1. Alonso-Vale SE 45 SR AHAF . [A] BF L LB Lep
FENEKFTRRIEMLEFEFT R ERESHH
HE 5 | 7B Y PR Y o B G

4 RN Sh W B B 20
RS0 A 42 . AN ) 400 5 o o 1) A9 SR JBIAS T) L T
RREBF—MH 6~8 AW KN . /NEFEF KN HTE
5~6 J#%., B. Malpaux 57 % B, Sl B J] 39 38 i
R SRR RS I LR 4 2R B N A0 G B . ABER K
B R R AR R R 2 R O, L R R
oo P A8 R s S AR AN A 8 B ELAE AT RS
AN [e) s ol A o SO0 G L (B AL AT i i — 2B AF SR
3.2 X F LEPR mRNA HjFRKik

R Z ARSI R R LY R R A
T LEPR mRNA 3 #5277 XA [\] L i 220 6 Fif
SR 32 AR A LepRa-f, LepRe R AT P8
% %K (Soluble leptin receptor, SLR) , 28 & 7k
A —FE AL, SLR B 45 & M2 h i R E L
T MLV R Y leptin 5 5, I S B R 32 K3 K]
TEH LU 385 . N. Lahlou %57 % 8, SLR #)
RIXKFPHERERAMC, AR 212 ik
XPREF 1R 1L A s R FEVR T AR AR EREAL,
Hox L 7 iR W] LEPR Rk 0% & T HAL A i .

BRI R Z AR Rk WA Zm, J. L.
Chan™* 2 5F 57 2 B, MR & 5% 0 SLR /K P 1Y 8 %
HERZ —, 2] $2 5 SLR KB W . AR SCHFFE
KB FR LEPR k& TR, ] AE2 th 1
BRIy W TS

n Lep LN Z A BU3L5K, LEPR thikik T %
FheH4 . A, Abavisani ZP7 9 & B, LEPR mR-
NA L35 T4 m N8 W7 020 INE 8 B A . 7
NZERR W40 M b LEPR 3R k5 . ARBE5E
KEL, LEPR 1 B 0 i) 45 B D7 L2 h ¥4 30k B
N ENHA RSB ZE ., B R ZE
HERMERBKFEEAMK. KN, Lep #
LEPR f¢7E 45 [ 1] A 452 ALl . 8 R 77 7 LEPR
BEDR Y 22 38 o X 2 T JEE & A= 98 R IR B rY Bl 2
—US LEPR AT B 432 5038 3 52 i A 07 A 36 7 4 [n] 42
P Lep MR 0 ARBRFE L K A5G 7 41 27
LEPR mRNA £k i WG h (k. X 5 k
W Lep 1) mRNA £k #AM 5, 7T REZ il T R
I8 2R A2 A 04 B 1] 1 ML BT 5 | A A

AR5 WS 8] L AE XS Lep A LEPR &[N 3
REAE W, NRIEFEE) RKEF Lep mR-
NATE 2 7B By R IR A8, 8 A1 12 0% i iy i R 3k
FHOZ BAEXHE R B )RR A T N R E
B RKEE LEPR mRNA 7£ 2.4.6 H b af 32
KAKL8.10.12 A & iy & R ik S 80X BAE AR B
FRF . X R B R B AR S R 22
frift—22 W%

4 & i

Lep M Hisz fk LEPR SR 16T R KR 2 A/
FRIEFENRNI AN PR RBH AN 2 22 55E. X 2
AP ) 2B S R R M AR R e . R
T IS R U R RN 4k R AL A BE 7, (H 2
HR B ARSI T

SE K
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