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11.91% F12.75% .,
1.2.3 XEkFHmRE 168K m
B ERE 1 d. BHNENEZER 1 H 5%
S M R B R L 3R 16 Rk B
SE. SERT 16 h Wikk. 2 ho K, S sk bk 2= 5E
R AEJFHE B A e i R RE KT R i 40 41, A PBS
2% PR bR T DR AR T L R B T AR AL L O
PRiCTERE . B AE . — 80 CHRHRMAT . % H .
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1.4 REHE
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T & P B AL 09 7 I AR BT A R A A 21U RNA
FHAZ R 5t 5t Ve 22 0 7 A0 28 RNA B & ik B X% 4
FE 10 g/ L (A 35 i b 058 B i Uk K U EL RNA BT
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1.4.2 cDNA #94% HU500 ng 28460 i &2 K
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T3 B s R P2 T — 20 CHRAE % H
1.4.3 314kt 546 & MR GenBank $#EH)
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Table 1 Primer sequences
- IS (5 —>3") TP B /bp
(% Primer Product
rene sequence (5'—>3") length
in F:TCTGGCACCACACCTTCTAC 102
Bactin R TCTTCTCACGGTTGGCCTTG
: F:GCCAGTGCTGTAAGGTCTGC )
NELLL R AGGTCCTTCAGCACAAAAGTT 224
. F.CCCCAACATACCTAAAGAGTCC
FMO3 - R ATCACCCAGGAGCCACTTC 207
1.4.4 &kAkZEPCRRAE L4 factin 3

DR 23 L R385k SYBR® Premix Ex
Tag™ 11 W 5 2% 40 U8 b NELLI 3 R FI
FMO3 3 mRNA [ HI 0 3k &, B 3 A4
F A, PCR JZ Bk & H 25 pl: 2 X SYBR®
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Premix Ex Taq Il (N % TaKaRa Ex TaqHS,
dANTP Mixture, Mg*" . TIliRNaseH, SYBR®
Green [)12.5 pL,L?%%[%(lO ‘umol/L)%
1 pL.cDNA #iti 2 pL.WZE/K 8.5 pl, SLHF5¢
JtsE i PCR WSR3 ik W 464 : 95 CHi
5P 1 ming 95 CAEPE 15 5,60 Cik 30 5,72 C
FEA A5 s PEIREL 45 BB 45 1 J5 RO,
8 R I 45 oSS AT R Sk i 2 G BT o MR AR i i
L F Wy PCR S W By F¢ 5 M. N 2% 42 55 ~
95 C,4F 30 s JHi 0.5 C I35 81,

1.4.5 H#EERIT 5 AL RTNSER
Bactin HATARUEMRL EAL B R 2722351
NELLI Fl FMO3 (A Fib . s L7 8
B EhRER TR n=3, L5 9% H Excel 2013
WA R L SPSS 22, 0 Ge T kRt 47
BN P 2 4 M Coneeway ANOVA), LU
Duncan’ s 17 Z & L .
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2.1 AEREZLFEREM P NELLI mRNA #
FMO3 mRNA HRIZER

M 1 AT, NELLI 3% X 78 76 5 3F 2 i
(28 35 F B i (P<<0. 05) 5 76 M 2 F [m] 2 v i 36
KRR B (P<C0. 05) 5 111 75 M 5% 58 2 fP iy 3
KRR (P<<0.05) , K2 & 7RFMO3 mRNA
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Relative abundance of NELLLI mRNA
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KZ W e v (R R  Kazakh sheep(Hip fat-tail) ; TS.

[l (&g )  Tong sheep(short fat-tail) s TAN. # £ (g &)
Tan sheep (short fat-tail); TB. P4 ji& 3¢ (4 B£)  Tibetan
sheep(short thin-tail). B EArEAR R TR ERZEF B EH (P
0.05)  Without the same letters indicate significant difference
between different tissues at P<0.05. F[i The same as below
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Fig. 1 NELLI mRNA expression in tail
fat of four sheep breeds
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Fig.2 FMO3 mRNA expression in tail
fat of four sheep breeds
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TE4S 1 W Be(22~28 kg) » NELLI mRNA 7£
Ehgrh B s L T4 48 e/ (P<<0. 05), T1,
T2.T3 28] 22 7 A W 3 s 76 52 T Be Wi 5 JA g Wi
FIRFRE A, T1. T2, T3, T4 48] 22 55 A b # (P>
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> TR >REARCE AR .

TE45 2 BB (28~35 kg) » NELLI mRNA 7£
AR Fs L T4 48 e i (P<<0. 05), T1,
T2.T3 28] 22 5% A B 2 s 76 I b (9 2 38 & DU
T4 4H M e (P<<0.05) R K T3.T1.T2 4;
T B & 1 I3 R0 5T B 105 v i 5 K1 H 3R Gk
Yo oA W ¥ (P > 0. 05), fF 2 |0 b,
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2y e (P<<0. 05) AR A T2, T3, T1 4 1EJiF
I g ik & DL T 28 fe s (P<<0. 05) KKK
T2.T3. T4 A= Mg h & Ay Rk 7T
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B4 4 3 o 7 JH I o o
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Fig.3 NELLI mRNA expression in tissues of Tan sheep
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Fig. 4 FMO3 mRNA expression in different tissues of Tan-sheep
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T AT RE S LA SRy T A 7 DL BT 7 AR G A P

LW MAESS 1 BB 558 2 B Bend . B E AR 5
KR REN o NELLT B [H 3% 35 A 45 78 72K OF
ZE SIS 3K AT BE H AR B R R e
B LA SF GHESE) i i DURR L R ¥ o = 1 2 3%
g 5 B OB — 5 2 B L 5% i) 4 B B M 9 0 A
%5 Kashan 251 [ BIF 58 45 B A0 — 2. R R AU 1K
Chaal 1 Zandi fh # /N5 4258 /N b Bl Zel #H
Eb o T B 7 R R DOR T R R . B R R W A X
Ao SHREEA K R BRI BN, 9 A
W W BEAE S B (RIS 3 AN B
AR 5 PR 398 o, B 0 30 AR R n B S TR T By
B AR Ng A N RE M h 8 & T4 4k e, i
T PR 2 R R B SRR W R A R A |-
B TCR K 2= 5 IR B AT RE & HL A S BT g
ORI = 26 1 P B AL . FEFIE v, T1 4 2% 5k
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mRNA Expression of NELL1 and FMO3 in
Liver and Adipose Tissue of Sheep

TIAN Chongqi,ZHOU Shiwei, WANG Xiaofang, TIAN Chunli,DAI Lixia,ZENG Jie,
WANG Xiaolong, YANG Yuxin,ZHANG Enping ,CHEN Yulin and KOU Qifang

(College of Animal Science and Technology, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract This experiment was to explore the tissue specific expession of NELLI and FMO3 in fat-
tailed sheep under different nutrition levels and in different growth periods. Firstly, nine-month-aged
Tan sheep, Tong sheep,Kazakh and Tibetan sheep which had the similar body mass were selected for
adipose tissue collection, three individuals were used for each breed. In total,112 healthy Tan sheep
were randomly divided into four groups (according to a completely random experiment design) with
four replicates per group (two males and two females) , each replicate comprises seven animals. This
experiment was divided into three periods according to mass gain target:22—28 kg,28—35 kg,35—40
kg. At the end of each stage, the liver fat, perineal fat, tail fat and subcutaneous fat were collected.
The total RNA was extracted from adipose tissues,and the expression level of FMO3 and NELL1 were
analyzed by quantitative PCR. The results showed as that: the highest expression level of FMO3 was
in the Kazakh breed (fat-tailed) ,followed by Tong, Tan,and Tibetan sheep (short-tail). In addition,
NELLI is highly expressed in the tails of Tibetan sheep,declined in turn with Tan sheep, Tong sheep,
and Kazakh breed. The expression of FMO3 and NELLI in liver and tail fat were significantly affected
by nutrition levels and ages,while there was no detectable influence in perineal and subcutaneous fat.
In conclusion,fat deposition had a positive correlation to FM(O3 expression and negatively correlated to
NELLI expression in sheep. The effects of FMO3 and NELLI on fat deposition may be regulated
through their expression difference in liver and tail fat. Our results provide molecular basis to illus-
trate the mechanism of fat deposition in fat-tailed sheep breeds.
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