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Comparison of the Carcass and Beef Quality Traits with the Expression
of the Lipid Metabolism Related Genes Between Xinjiang Brown
Cattle and Angus Beef Cattle
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Abstract: [Objective] The aim of this study was to investigate the differences of carcass, meat quality traits, the expression of
their lipid metabolism related genes and the products between Xinjiang brown cattle (XBC) and Angus beef cattle (ABC). [Method]
Twenty-four-month-old XBC and ABC raised under the same condition were used to do the slaughter experiment with the

measurement of carcass traits. Longissimus dorsi and subcutaneous fat tissue samples were collected to evaluate the meat quality
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traits. The expression of the gene’s mRNA of leptin (LEP), fatty acid synthase (FAS), fatty acid-binding protein 4 (FABP4),
hormone-sensitive triglyceride lipase (HSL), lipoprteinlipase (LPL) and their products were detected by real-time fluorescent
quantitative PCR and western blot techniques. [Result] 1. The net meat rate of XBC was significantly higher than that of ABC
(P<0.01), while the backfat thickness was significantly lower than that of ABC (P<0.05), and there was no significant difference in
other carcass traits (P>0.05). 2. XBC beef color L* was significantly lower than ABC (P<0.05); the average muscle fiber diameter
and cross-sectional area of XBC were significantly higher than that of ABC (P<0.05); the number of fat cells per unit area of XBC
was extremely higher than that of ABC (P<0.01), and there was no significant difference in other meat quality traits (P>0.05). 3. No
significant differences in the expression levels of FAS, FABP4, HSL, LPL and LEP in longissimus dorsi and subcutaneous fat were
found between XBC and ABC (P>0.05). However, the protein expression of FAS in longissimus dorsi of XBC was extremely lower
than that of ABC (P<0.01), HSL protein was significantly lower than that of ABC (P<0.05). And the protein expression of HSL in
subcutaneous fat in XBC was significantly lower than that of ABC (P<0.05). [Conclusion] It was suggested that the meat
producibility of XBC was better than that of ABC, but ABC had brighter meat color and finer meat fiber with stronger fat depositing

potential. The differences in the expression of lipid metabolism-related gene products FAS and HSL between the two breeds might

have association with backfat thickness.
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[ 50 Y WA FREEN VS Fra s ol 3 2k,
B LIS R R N A E R —. H
i, OB F A M S AR 220 O 150 53k,
At RlOBT SR AR 2 BB 30% 284 BEAE AATTARTE R
RS, FRENEZEWNELS, . @Rt R
PEARRERE . A A (0 R B . 2
FRBRS i g m & A SR N =R, L
figWi Cintramuscular fat, IMF) , SRR KFEAAELL,
HAr s asgmd Wi RS, @A IMF &
HAR AT A ig & AL & A e, Bk
WA, &g s IMF &5, TR LIA T
W ZvHrES e SRS, Rk, 8 IMF 0
BRI A A R — AN E R AP L ATt e )
J % (leptin, LEP) JE[M 2 28 L& /E o A=K
PAL HIRRRE . WA AR 4R E A
PR e R 1O, SCHENKEL 25! 9% & 3 A 24
PR, HIEE RS LEP SERE E A G, Ul
W] LEP w]AE R VP 5E Wi 5t A USUIG T BCAR IR 4645 o
AR R & Bl (fatty acid synthesase, FAS) 7 Mg/l
AR T2 AR A S AR TR, 1 YR U P g
(hormone-sensitive lipase, HSL) &g I 43-fif 1=
HEIRER"Y . FAS. HSL MPRHEANRES (lipoprotein
lipase, LPL) J&[Xl mRNA ik 5 2 F R IMF PR
LA YIRS, HILLER 215F 5 2 B FAS. LPL
A HSL &K mRNA i85 B bl IMF JiRUFA(E
WYX, JEONG 265 7 wh = 2 16 AN

ARSI, IEW) FAS. LPL A1 HSL K %k 5 IMF
AR 5 A G, e LPL DA b i g 189 o i i 4
JRL BT I T R R B, AT B 0 IMF JiAR . JIg 107 1R
454 M 4 (fatty acid-binding protein 4, FABP4) J¢:
JIE I 400 b 28 0 7 R 45 6 AR 1T, B IR U Al b AR
Hyh =, 390 IMF (1) & .FABP4 £ [5 5 A 4 IMF
DU KELA GUE S DA ST DRI
ALY TR R AR 1 SR AR, O IMF IR RE )
RELATGCE 5 WRE S 5 T 107 A AH DG 1R PR o T
FRCATL B A5 J7 1 = 55 (5 N AN R A i L 3R
Fro  LHLMR P IR DB ] Y A6 38 BORT 88 4 /1 5
LRI AR EAT B s R PR I R I TR AR A DG
BE DS IR LRI 9, AR W SR 21 1 ks T R R
B MR AR T 2 X mRNA F1 8 11 355 160 i 5 4L 20
A ZE SV, DA S S SR A 2 IR PR B IR 2
E BRI

1SS

1.1 R

AW A TR I A B g AL LN 3R
BEAT . 2016 4F 12 HEBUECR B IER . MR, i
FRAEW R OB 845 21 (Xinjiang brown cattle, XBC)
Fnatifh ks 12 (Angus beef cattle, ABC) 3 H K
Wyt 7 3k, HALAFARE, AT GZg
g P R, T 2018 4F 9 JTIA R 24 iR
JE AT B S .
1.2 UHEEE5HF

AR A IS E X (Mylab Touch vet) ; I



4702 H &k B2 53 %

8 (NIKON) 5 HE A it 5% X184 (DHG-9140A)
A Y] HL (LEICA CM3050 S) ; Motic ‘it
4 (Advance 3.5 3 fF) 5 e2# BT BA400 (Motic
SOVAERIABR AR 5 B0 5415D (Eppendrof)
PCR 1% PTC-225 (Bio-Rad) ; %/ Hif% # %5 CBC/UVP
[-D001 (CapitalBio) ; LI 58 ¢ & PCR 1% (Applied
Biosystems) ; 7 40 B A A JY92-2D (T 2
EYRIEIR AR A FD 5 UK ERCK A
LDZX-30KBS ( Fiff HzBeyr bk D o fHERF IR
it TS-2102C (BRI AT HlIE A R AR
it bR DGS031 (LS5 IRA AT .

A TR A Sl AR A R s A
Al TRIARFE . T, PRSI B E AR A
i) mirVana miRNA Isolation Kit. r-Taq /. cDNA
A OAF . SYBR Green PCR Master Mix.
Micro Amp Optical 96-well Reaction Plate. Micro Amp
Optical Adhesive Covers 4311971 ¥y 5 abm (Master
Mix-EL) A7]; RIPA @ BCA &1 &=l
B, EASMEZM . SDS-PAGE BERIXA . 1h
ORGSOV E Thermo Fisher 2] /ML
beta-actin HLIL[EPIE ab6276. /MR PL LPL H 5w DT
4 ab21356 . AL AP FR I L =E ST/ B ab97240
Bt H Abcam A ] KEBT FAS LA 05-351
) H Merck Millipore A 7]; %t HSL 3 EHLIA
NBP1-76735 W H Novus A #); HAR AR bR D
HPEPTK L abs20031 I 1 Absin A 7] ; BRARL ALY
FERRAC L 2E BT 111-305-003 T [ Jackson 24
1.3 Ak
1.3.1 RH#  §iid 24 1 XBC Al ABC & 7 Lik4:
AERESET— R, R T OGS R e 15 I 5 . TR
WUFRILN T S48, AT IS ARRE, d sk HAx
S WM AfFEE 12 h B E)E, BABEEENAD)
g SE, e WA S = IR o IR AR TS B K URT
N AR SR R ERAT G T SE R E AT G SRR
ME .

1.3.2 KM
MAfREE: BRIssk. K. B B W RIRIRE

fEm

i DRVEE s IR 2B I 2 05 TR AR s 1) o
Jig 5 Z =P R E /45 EE X 100%:

T R =15 R /4G EE X 100%;

PR B LE=Jll 4 15 PR B/ 1 . X 100%

FH 7 FE S e UL TR I s 7 P PR L MR LT

1.3.3 W FUEAR R RSO REH S KL
SER, S alds WA SEE (L) i, 208 (%)
AT (b*) {H; IMF ARGE iR AR W I e )
(GB 5009.6—2016) WM5E; KoM (&K1
MiE) (GB2019.3—2016) MisE; KR4 (& i+
TRAYIEY  (GB 5009.4—2016) ll5E; B S
CPBRE I BYY) 305 v%) (NY/T 1180—2006)
W5E o
1.3.4 MAKETRERSFNE WAL TIE
U7 ) 46 % A S D) A, HE B R Motic
Advanced 3.5 TG RGE ML= LA M % T
flij, f&B) FastStone Capture #1540 g B A7 [ AR
1.3.5 Rt XL B nRNA & ik

(1) HZFEA L RNA $2HL

DIEWE AR EL 30—50 mg fie KL A KR
M FEATFEE IR AL, A 1 mL Trizol, Y&2JJEUK L
iHE 5 min 24 I N BT BP

2) I 0.2 mL T4 S, 85 15—30 s,
UK _EEE 2—3 min.

3) 4°CELy, 12000 gX 15 min, 73)2.

4) Wi 400—500 pL JEANA 0.5 mL 5 A EE,
HE AR RIRST, -80°CHfE 30 min.

5) 4°CEL, 12000 gX 15 min.

6) 7+ LiE, A 75% 48 (UK%) 1mL, PREE,
4°CELy, 12000 gX 5 mine

7 R, EEELS, AR L.

8) WM& (20—30 uL) DEPC (Rnase Free)
H,0 % RNA, IR, fi#f7-80C.

(2) JERIATE AR e 5 TR A I B A4
%: 1 pg & RNA, 2 uL 5 X gDNA buffer, 42°C . 3 min.

SR cDNA B — 486 ORI & RO % 1 g
M RNA i cDNA, [ A& % : 2 pL 10 X Fast-RT Buffer,
2 uL FQ-RT Primer Mix, 1uL RT Enzyme Mix, 5 pL
RNase-Free Water, MIAJHA =9 SRR 20 uL, KA
ZAF: 42°C. 15min, 95°C. 3 min, -80°C{#%F.

(3) 5t E R PCR 519 ] DNAMAN #f}i%
HEP, AT AW TR (R BOaRAR A
B fFEWE 1.

(4) # LEP. FAS. FABP4. HSL. LPL J&[A]
M KFEE R Power SYBR Green PCR Master
Mix &7 £ F1 Quant Studio Flex Real Time PCR system
IS HEATARN 2 B VAR R W 2,
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Table 1 Primer information

HL PR R 41 53! IR
Gene name Sequence Product size(bp)
LEP F: CTTCAGTGGATGGTCCCTCG 148
R: AATGGCAGGTTGGTGGGAAA
FAS F: TGAGACAGACCCGAAGTCCT 127
R: CTCCTCGGGCTTGTCTTGTT
FABF4 F: AGATGGTGCTGGAATGTGTCA 103
R: GGAGTTCGATGCAAACGTCA
HSL F: AGAGTGCTTCTATGCCTACTGC 117
R: GACACGGTGAAGCAGAGGTTC
LPL F: CCCGGCTTTGATATTGGGAAG 142
R: TCAGGGACTTGTCATGGCATT
Beta-actin F: CATGTACGTTGCTATCCAGGC 250

R: CTCCTTAATGTCACGCACGAT

F: L5141, RTUF514  F: Forward primer, R: Reverse primer

F 2 WHEERE PCR MR
Table 2 RT-PCR reaction system

K7l Reagent il Dose
Power SYBR Green PCR Master Mix (2X) SuL
cDNA 0.5 1L
1E 11 514 Forward primer 0.25 uL
S 1] 514 Reverse primer 0.25 uL
JClF/K RNase free dH,O 4uL

B Total volume 10 uL

SN At 95 CHIAETE 10 min, 95°C. 155, 95C.
1 min, 40 MEH. GMREAHEE 3 ANER, §
8 25 51 H ABI 7500 Fast #4FWC8E CT B IFEH 27227
M H 2R R R IA KT, TN 23 8] Beta-actin #r
1Fo.

(5) S5 it PCR =) Mo vk 4 1 4 S

18724 4 uL 5 4 uL 2 X Loading buffer J&%],
HLyk 40 120 V, 15 min.
1.3.6 ALA S F TNAER4 2 Western blot &

(1) IS 7L S I RIPA 2430000 1532t
7o

(2) HIBGARACEINE B R, S BCA

e SR B BT

(3) HIAEHEN B, To/K LI TPl
Rr oy B B ] Jo I N IR AR o 45¢ 18] 5 BE LN 40 mg 2K

H, s 80 V, A7 8 1 ik ik 4 s Fa s W Rk 120V,
L EIVR Y 3 45 7S 1B 2 40 B R

(4) Bk oy g5 4y, 21 Marker Y1 F HIF
FERAPN 4007 LB, B, PVDF i, 384K
(I 5322 TR AN REAT it o PR IE SRR 2 1E A
HLH 120 V FFUREE B

(5) ¥ PVDF BN 5%l 0k = i3t 7] 2 ho
35141 )5 PVDF i TBST 232 ¥k 3 I, &K 5 min,
SRR —HUR (B35 1 1000 Fake) BTt
IR 4CHFE R . HEH PVDF ] TBST 280
BUE 5 R, RS min, SIABAGE ALY RS FRC )
PR Y31 1000 BB , BT GEREER
7 H 2 ho

(6) %1% ECL W Ay vt W e ol 2 o, 8
1 min, HSHROGHREIR RGEROG)E, i B i g
He gt RAERE . T Image T AEALFE H 47,
T K EEAE, LA Beta-actin N F IV H B4
[RAEN Ik
1.4 HE4kE

Ko FH I EEFRUESR (MeantSE) FoR. K]
GraphPad Prism 5.0 (GraphPad Software /A ], EH &
O EFD Gk BRAE R R ) HEAT M B AR AT T
i S R e T R (A < I T E R | P N TN SN 7
P<0.05, A[FEKEFEERIR P<0.01.

2 &

2.1 XBC A ABC BRMA AR bLR

& 3 Wi, XBC #RZEHREE ST ABC (P<
0.01) , TMEEEEET ABC (P<0.05) . XBC
5 ABC A, k., HRNE. HE. B¥EE. WY
EE - JULTR] g 07 35 M A4 DR it b 1) G 68 25 22 53 (P>0.05) &
2.2 XBC #A ABC P SRR THIR ELER

M 4 v, XBC WEE L 2#EKT ABC
(P<0.05) , XBC WPy, AN a*. b*iy2
FAREE (P>0.05) . XBC 5 ABC /K4 /K4 IMF.
WS 2 AR EE (P>0.05)
2.3 XBC #A ABC & s <AL & X T BEAALA LA S L AR

5. B 1R, XBC ULAF4E EH R AR LT
YRS AN B3 KT ABC (P<0.05) , M LEF4E
BB 2SS (P>0.05) o« HER 6. K 2 fiur, XBC
BT I W B A T R G DT Al AN Bk B 2 T ABC
(P<0.01) , 171y 5 0 107 4 L 0 BR 9 ot oo 4 2 T 22 S
ANEF (P>0.05) .
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Table 3 Comparison of carcass traits between XBC and ABC

AR Traits AL Unit XBC ABC P A P value
AT Body weight ke 704.0+29.90 798.0+33.60 0.077
fIf 44 E Carcass weight kg 423.0£15.60 459.0+28.60 0.306
14+ A # Net meat weight kg 320.0+11.40 300.0+23.90 0.464
‘B H Bone weight kg 69.7+3.96 75.6+2.73 0.251
J& £ Slaughter rate % 60.3+2.28 59.4+0.41 0.735
1§ A% Net meat rate % 45.6+1.50A 39.9+0.60B 0.010
PAH kb Meat bone ratio % 4.6+0.18 4.0£0.31 0.097
JULIE] B0 Intermuscular fat % 6.98+1.36 8.8+0.84 0.278
5 5L Backfat thickness cm 1.0£0.10a 1.7+0.22b 0.021
MR ALHEF Loin eye muscle area cm’ 92.7+3.09 98.1+3.35 0.261

475 (XBC-ABC) 47 T-kide, F/hEFEERRN, o) P<0.05, AMZEREY; WG FEAR, &8 P<0.01, HZEFREE. FF

Data in the same row was compared by student-T test, the different small letters represent P<0.05, indicating significant difference between XBC and ABC, the
different capital letters represent P<0.01, indicating extremely significant difference between XBC and ABC. The same as below

% 4 XBC FA ABC 84> I S MK EEER

Table 4 Comparison of meat quality traits between XBC and ABC

AR Traits AL Unit XBC ABC P {8 Pvalue
A {4 L*H Meat Color-L* - 28.69+2.06a 31.43+£2.15b 0.032
{7 a*{ Meat Color-a* - 11.99+5.87 15.91£3.29 0.149
W b*{f Meat Color-b* - 3.64+1.86 4.60+1.37 0.296
K4 Ash % 1.56+0.78 1.05+0.27 0.131
7K 43 Muscle moisture % 74.20+2.61 73.2+2.69 0.505
JLA GG Intramuscular fat % 1.80+0.37 1.81+0.17 0.993
W% Tenderness N 5.65+1.52 5.78+1.91 0.922

Bl 1 XBC 5 ABC B &IKALETE, H.ERE (10X20)
Fig. 1 Slice of longissimus dorsi in XBC and ABC, H.E stain
(10x20)

2.4 XBC #A ABC & sx < AILFN R T BEAALA LR Fh RS X i 4
FE[F B mRNA RiE
& 3 5[%1, XBC 5 ABC 5 KAUFIE T g i
5 B mRNA R g ZE R AR (P>0.05) .

El2 XBC 5 ABC Z T AgAATI A, H.E & (10X20)
Fig. 2 Slice of the subcutaneous fats in XBC and ABC, H.E
stain (10%20)

2.5 XBC 1 ABC FAS. HSL. LPL ERAYHIKAMFE
TRERRALPRIRIZER

WKl 4 Fizs, A Western blot £l XBC 5 ABC

B KNUR R N IR 223+ LEP. FABP4, HSL. LPL.
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Table 5 Histological measurement results of longissimus dorsi in XBC and ABC
A7 Unit XBC ABC P{H P value

WIAF4E 42 Muscle fiber diameter pm 41.52+40.42a 32.86+0.24b 0.024
WIET4E% i Muscle fiber density Number/mm? 236.95+45.34 291.21+24.66 0.260
HARLET4ERE#TI A Single muscle fiber cross-sectional area pm? 1495.02+31.92a 921.81+14.14b 0.033
3 6 XBC 1 ABC I TRER4A AR ARFNEL & tLAT
Table 6 Comparison of the cell area and the quantity of adipose tissue between XBC and ABC

FAf Unit XBC ABC PAH P value
AN HEIHAY Adipocyte area um? 2012.15+532.54 2154.29+389.64 0.1520
4144 Adipocyte number Number/mm? 365.42+100.23A 306.48+60.91B 0.0011

10 - [0 XBC 10
W ABC

mRNAAX KT

The relative mRNA expression level
W
T

(=)

LEP  HSL FAS  LPL FABP4

H KWL Longissimus dorsi

=)
T

[=2)
T

IS
T

S5}
T

mRNAHXT K]
The relative mRNA expression level

(=]

LEP HSL FAS LPL FABP4
J% G Subcutaneous fat

3 FEMAERKMSE TSRS LEP. HSL. LPL. FAS. FABP4 EL[E mRNA fEXf Rik 8
Fig. 3 The mRNA expression levels of LEP, HSL, LPL, FAS and FABP4 gene in longissimus dorsi and subcutaneous fat between

XBC and ABC
XBC ABC FAS fRAFRIEAKT, R#EM2E| FAS. HSL. LPL &5H
z  k z  E ik, ST 8. HE S WA, XBC 1R KL
2 2] H 2 ~ (=1 i
=8 =k 58 =k LG FAS IR (R8T 2 KT ABC(P<0.01),
gg =5 Eé el HSL % (17655 BB 351 ABC (P<0.05) 5 TMif% F
7 ir .S & i S N e o= e
- — Jig B 4120 A7 HSL & (1% A B B T ABC
FAS—>» <«— 249 kD
5 | (P<0.05) .
HSL—»'._;. W s «— 38 kD 3 iTJ"I,/E

LPL — > o - «— 55kD

B-actin —> " v W e 5D

El 4 Western blot #ill FAS. HSL. LPL ZERMFIEKTE
Fig. 4 The expression level of FAS, HSL and LPL proteins
detected by Western blot

3.1 XBC %A ABC BRA AR L %Z
TARTEREVEAN PO A= PR BE I 2R bR gkl
PO T v asds CRAeR IR XTI R4 5T
PEIRA 1 N TS IS RS, 45 SR R Va4 - i
RN NGRS B2 TV IR A, I BRI e Ay
A e RPEREAAT o ABIFFURIN XBC 1 AR W35 5
T ABC, MRS KT ABC. UiHIANH] S A
e 22 (AN AR S AP AT 22 57, XBC 7= PR REEL T
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10~ . O XBC
Il ABC

AR RIS B
The relative expression of proteins

FAS HSL LPL

KM Longissimus dorsi

AR Rk

The relative expression of proteins

FAS HSL LPL

J¢ R RN Subcutaneous fat

PSRRI AT T-R0, *3RoR P<0.05, ZERB3E, **%oR P<0.01, ZERWEE
The student T-test was conducted between XBC and ABC, * means P<0.05, indicating significant difference, while ** means P<0.01, indicating extremely

significant difference between XBC and ABC

5 XBC #0 ABC B R 1AL 5 & TBEAA R FAS. HSL. LPL EEMENRIZRLLE
Fig. 5 The differential expression level of FAS, HSL and LPL proteins in longissimus dorsi and subcutaneous fat between XBC

and ABC

THESEXWET 36 Ak ABC. ARy
FEI PT343 A dn Rl AR AR PEIR, 4528 7% ABC
AR 2 7 IS AR 2 v TR P 1B R 2, JF
UL ABC FfEARARs 2N DT pUAR B vl RE L [ pe ]
BEOR Ao . APPSR L XBC 15 IR R WK T
ABC, UiW] ABC [WARITDURARE J) n] B o
3.2 XBC #1 ABC [ SR IHEAK

LTI B AL R TR R i XU IR 25
MR, FEFEEIRPSAE A KRR, KEA RS
L RERE . ZITPERAK pHY FRIKTT. L EF4ESE 1
22 AR PO T AT T A A S P T TES R 2E
XBC Ffrai A=) A, 45 9L s far i 9 23 A
It L3 a1 18 R4 XBC FgTae LRl
= 1) RAEPTIELE: TR A XBC R, KB H
WA E LB/ TAOTR A, Ha Hddm e T
AW AW RBL XBC AEiEl L* 2 &K T
ABC, 1] XBC W4T ABC.

VLA AERE Ve PR RE , WLEF e AR, 2F
YRR REROR, WP Ry 2 DS Y T R
LU RIS P IESIR AL 2l et A
Tl 2= 1 B A VAT Y 20 23 2% 45 He) 1 22 e B 55 R 1) O
R, G WIRLA AL A A A 4 AR, L
KRR, U R . AT R XBC
JVLET 2 B AR SRR UL LT A A AR AR 3 2 35 KT ABC,
#R 5 XBC MLk, ABC BUE 5T

JUE 10 2 2R 1) T AN A AN [ A7 (1) TR T 422 5 1 PR
AR AIPERE, AN NS KEIA e S DI,

ALBRECHT %P5t 11 H 8 LU 2= (1 g 17 40 g
e AR, AR 40 M URR 32 R T e i 40 e
R K. ARG 7R XBC 5 ABC 2 R igi 41
AN IARC B 2=, W XBC B2 N IR 414 s ps
TR AR 7 40 iAot (2% 2 T ABC, #2271k XBC fiE
MR =T ABC, X[ g5 XBC 15121

LT ABC 5%,
3.3 XBC #A ABC 5 #Bs A RIS e R EE R EH =Y
BYRIE

KIWFER, LEP v UMEREH il —led 4k, 0
L T IS B P RS 7 R S A A A0 o R A i
Dram A E, B LEP S HLA BN TR 5.
BONNET 20 T ABC. FIAREE:. HARILEY
I AAE L 3 AN FPULA RN LEP A58 mRNA %
B, SRR 3 NGB R IR 412 LEP S
mRNA FILZEFRALZE . 1l FABP4 W& 004 IR
LD AR G &5 R A e JE D 2 — B B 4R BT 5
FABP4 XRG40 o 3 A 5% W i A B FABP4 1E [m) i
FEfg AR . ALBRECHT 5B E 44631 T 10—22 H
W H A AR 5 gy W 304 B2 R IR W 41 FABP4
mRNA RIEK-, 45 FR X — B BOX A 5l 4
R4 FABP4 RIEHAT LA FAS AE R Hih =
Bt I CHEEN, FAS N 3B KT (1 Aot L
PRI TR &7 A — S IR o R GRS A T
3 AR R i KL FAS mRNA #ik&, KRIALE 3 A
AR RRIA] FAS mRNA 2635 22 5 R B3 o ARG I s 45 4
WoR XBC 5 ABC K NENI S E & KNt LEP
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mRNA. FABP4 mRNA Hl FAS mRNA #5340 5 b
) 5 25 7 e, 3 AT g 55 ARSI 52 1) XBC A ABC L
W TR I T B 3 25 S ke (R FEPILE LR IE 1 3
EFISET A FAS mRNA RIAH R IGE T4 5% w1
FE BT ) 85 RS TR E FIZE A T 45 RA—EL
AT e DA P 22 S T

WA e — AN 1 o iR B A& Pk F2, HSL
FEPRURT LPL FEDRIFE AR WG o i Pl G BE/E ] . REN
SEEOSIHRTE AF fup 07 4H 5 B9 oK 24 I B T 5 R0 IR A
ML LPL mRNA RiA 7%= m AR E, HRBFFIA
HF] LPL mRNA K1k, A48 %KW XBC 5 ABC f¢
NEWi T LPL mRNA RIAZRARE, 5 Lihgi R
AHAL .
3.4 XBC #1 ABC 5 #fAsRASHEITIE X &R FiX

BFRFACF TR IS A WL FAS 3G TEAR T
A o LI 25 BRI 5N A KL FAS RIA &
Em TV 15K, FAS RIAE SN & SA7AEIE
FHG . ARERY FIRFFU L T —8. Al K XBC
T KINAA S FAS EARISENEEICT ABC,
Al el XBC IR WK T ABC 46, oA
BRI — D

HSL J& B0 e WA A i ) oGkl . TR
B HSL 5 LA AR DG & S AFAE IEAR DG, JF HLa 2t L p
JIG T FICRART A 8 R W] XBC 2 R g 448 HSL
EARILERERT ABC, iKW+ HSL &
Pk WE LTk s, Ui ABC JIRIDTUiRR e
JitE T XBCo

LPL 7R 28 (1 (fia Sk FE AN 8 AUy 1 R
FILEH] . BONNET 25U 368 FIIA 45 iz T fig 17
LPL KIA/KP 2 = T 2ehs i, e th LPL SRk nl g
FERpIE 22 St . ERIECS B EGIEE HLA 4143 LPL %
LGP R B IEARDG, HRAORFIL LPL &
VLV BE T 25 A DG FR JEAN ] AR 45 R W] XBC 5 ABC
LPL 755 T R R e KR 22 A 3

FAS Fl HSL 43 5l il 44 i i & e ARt 55 23 AR
W R ) B . AEARIG T ABC AE R T RITFI
KL FAS, HSL &R FIRA S W3 5 T XBCo it
B ABC JIg TR RE I 58k o

4 ZEig
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