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[ Abstract]  Objective To investigate the effects of different doses Alpha-Linolenic acid ( ALA) on the
expressions of fatty acid synthesis-related genes in HepG2 cells. Methods  HepG2 cells were divided into two groups,
normal control group (NC) and high fat group (HF) in which cells were firstly cultured for 36h in the medium contained
0. 5Smmol/L stearic acid. Real-time quantitative PCR was taken to detect mRNA expression of genes SREBP1C, FAS and
ACC which are related to fatty synthesis. While there are significant differences in fatty synthesis, 10% , 20% , 50% ,
70% and 100% ALA took the place of stearic acid, 36h later, real-time quantitative PCR and Western blotting were taken
to detect mRNA and protein expression of genes related to fatty synthesis. Results SREBP1C mRNA expression of ALA
substitution groups were significantly lower than the high-fat group (P < 0.001). The FAS of 0. 5 mmol/L ALA group and
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0. 35 mmol/L ALA group were significantly lower than the high-fat group (P < 0.001). ACC genes mRNA level was not

significantly different from high-fat group. SREBP1C and FAS protein expression were significantly lower than the high-fat

group, but ACC showed no significant difference. Conclusions

Saturated fatty acids promote hepatocyte fatty acid

synthesis, ALA abates fatty acid synthesis by inhibiting FAS and SREBP1C gene expression.
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1.1 SCIGdMpaK 4R
N FEEREAR L HepG2 40 0 i % 55 B2 24 Rh25 B
A TN RS T, AHAE S 2H L AS IR B Xt

Alpha-Linolenic acid; Fatty acid synthesis; Gene expression

HEZH (NC) , i 0.5 mmol/L 5 52 (1 1% 758 W 15 5%
(IR 4L (HF) , AL ALA AR IERR , 108 Eb ) o>
WM 10% 20% 50% 70% .100% F{) ALA ZfR4
L2 {UERIRF

DMEM 7= B 5% 55 3 ( Gibeo, USA ) 5 Jif 25 1l %
(Hyclone, USA) ; i J5 R . ALA ( sigma aldrich, USA) ;
F2 i 4857 £ ( TaKaRa DRRO37A , Japan) ; BIO-RAD
1Q5 real-time PCR 1¥; & 1 i #1 il 7 ( Roche,
Switzerland ) ; /NRHT A B-actin (abcam, UK) f2HiA
SREBP1c(abcam, UK) ./INEBTA FAS HifA (abcam,
UK) ; Bt i S A0 ) g A 12 A9 1L =E B/ BR BT A4 (
#4:Hr, China) I EHLRBUAK (TP A4, China) ;
Western blotting % 64 I 12 1] & (9 4% &L, China) 5
FHEFYE marker( Fermentas) ; X Y6 A 52 .
SE M (Kodak , USA) .

1.3 “HAasbIREA %

HepG2 41 535 T % 10% i 2F 1L 3 ) DMEM
R FREL BT 5% CO2 3TCHFAR R SR, Ik
EEXTEE K HepG2 4, LA 0. 25% MG 105 il
AR, IR RERP T 10 em REFRILAP 5% CO2,
37CHFAAT IR, MIIEEE S IMAF 0.5 mmol/
L AF R AR O 15 R EE 5% 36 h, IR0 i T 36 N %
G, Z IS AR AR B ALA AR A IR 2
K537 36 h Je AR AN 3k PURN B P SRR R
1.4 DEIEHR
1.4.1 S2itsEs: PCR.AEILA0MIAN A 1 mL Trizol Jit
FHARMA™5™ T 400, WC4E T 2 mL B0, S A
10 min, 7853 24 J5 $ W8 Trizol FRAER A A TR 4R BN
LA RNA . SO SR R R 20 L, B IACEL RNA
1 g, ¥ M TaKaRa DRRO37A 2 #% 5K F & ¥ 1,
37°C 7 30 min,85°C 5 s, FEJG 1 cDNA HIF
SERTAE i PCR O, 519 e b s i 78 /4 A,
H  SREBPIC L 3% 5] #. 5'-GTGGCGGCTGC
ATTGAGAGTGAAG-3", F i 5 #): 5'-AGGTACC
CGAGGGCATCCGAGAAT-3" , 7= ¥ K J¥ . 362 bp, iB
KB 66°C 5 FAS Ui 51 4. 5'-CAAGAACTGCA
CGGAGGTGT-3", T Uit 5l #. 5'-AGCTGCCAGAG
TCGGAGAAC-3', 7= ¥ K JiE. 569 bp, i K iff Fi .
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60°C; ACC I ¥ 5] ¥: 5'-GCTGCTCGGATCACTA
GTGAA-3", N i 5] #: 5'-TTCTGCTATCAGTCTGT
CCAG-3", P :339 bp,iE KR JE .56°C ; B-actin
#5149 :5'-TTCTGCTATCAGTCTGTCCAG-3", I iiif
51 ¥ 5'-TTAGTTGCGTTACACCCTTTC-3', 7= ¥ K
J&. 156 bp, iB K& . 56°C, & W& & SYBR
Premix Ex Taq I (2 x) 12.5 pL,cDNA 1 pL, BF
519145 1 pL(10 pmol) , A dH,0 % 25 pl, X
N A5 95°C TARE 30 s, #E47 40 MG, BN EH
F45 95°C A2 30 s, £ 1R KR EEIR K 30 s,72°C I fif
1 min; #RJ5 72°C JJ% 10 min,95°CAER] 30 s,60°C 1
AT min;60°CYER 20 s, i 0 47 70 NMEH, A
FEARE 3 ANEE, RIBZS (6 B 5 f5 R0 A R
AT I B, Bl WP 1 0 107. 6%
(SREBPIC ), 122.7% ( FAS), 98.7% ( ACC),
106.2% ( B-actin, 56°C ), 99.4% ( B-actin, 66°C ),
104. 1% ( B-actin ,60°C ) ,
1.4.2  Western Blotting Rl ; 7371l £ H 45 20 40 Jifd
AL, T 10% SDS-PAGE BEf fL ik , % =
PVDF &, 5% Wi g W5 k3 & A, 4 5 B-actin,
SREBP1C,FAS,ACC Fiik Il 4 1 3kik, Hr B-
actin fENNZ
1.5 SitEAE

FH SAS 9. 0 BRAF X R s #E AT Ge 3t o3 B, W IR
e i R i T /560 0 bl , S is 4l S5
ALA Rb3RZH ] 22 5% R 3R Z20KF- 05 225040

2 #HR

2.1 EREFRE
2.1.1  BEARERE: IR AN AL R Fe ik

xR A L, R IR 41 SREBP1C  FAS \ACC
ML ETE (P < 0.001) (1),

R 1 HepG2 HANINRITIR 5 AL AR XS
Fikid (v £s,n=6)
Tab.1 Relative expression of fatty acid synthesis
related genes in HepG2 cell
FHAXTF 3K (Relative expression)

i H (Ttem)

XFHEZH (NC) G2 (HF) P
SREBP1C 0.936 +0. 032 1. 079 £0. 052 <0.001
FAS 0. 658 +0. 046 0.953 +0. 062° <0.001
ACC 0.813 =0. 052 1.135 0. 074" <0.001

TE: XA, a FR P <0.001,
Note: a means P <0.001 vs NC group.

2.1.2  ALA BCHLFFA
ALA #0441 SREBP1C ik B E(X F s
(P < 0.001), H 5Bk A M, B ALA EAR

EL 91 i =5 X SREBP1C 3% 35 30 il /F FH B 55 0. 5
mmol/LALA £ } 0.35 mmol/L 2 FAS ik i F X
TR (P < 0.001) , HAK AWK T Eig4 (A
TG 2 5,0. 1 mmol/L ALA AU ACC F[H 5=
IR IR A A Al LB {5 ACC Fk
TGt ER(E 1),
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Fig.1 Gene expressions of SREBP1C, FAS and
ACC in ALA cultured HepG2 cell

2.2 EHFE

ALA AR LI Wi 2 & i3 K SREBPLC  FAS
R FRIA PR AR, H 52 30k B RO 1 T, B il 25 2 R
Fe ) bt S R R A B T ACC W T
R 2E5,

3 it

TRLFITIE 5 R 7T S S8R A A DG B R =, OF:
—EFREE 5 A, F 5 S 1 I RR R T
i P0G Caspase-3 Al Caspase9 5| 102 4 Hy I
T2 LR T R e 40 B B DA, I 40 i e
BRI UTIE 2 2 7] fe S SO i . B 5% 3 B4t A g
Ji R 0T 38 1k 410 ] AMPKa-2 mRNA ik, 4% HL
mRNA {135 KA HepG2 40 N AFIS 7 B HL 7%
P U8 40 R 195 3 ik A 08 195 7 HepG2 4
M PIHERLS AR S0 v A i AR AL BE HepG2 21 il )5
FAS ACC J% SREBP1C #:[F mRNA /KT i 3,
A WA R R 1 HepG2 4T ARLIE MR A B IE H 2 1k
PR HepG2 4HALAR IR & BCHE N , i A 17 R 6 1 v
JORT Jon 2 A A AR, S IR B I A

Mater, M. K %" #f 5 &0 PUFA REA% & MTAT
i SREBP1C %: P mRNA 7Kk F, [& i A] #1 fh
SREBPIC 7 1 % ik, Fukumitsu. S £ F] ] ALA
T 3T3-L1 A5 5 40 ML i & B, 300 wmol/L ALA -+
5 SREBP1C & FAS mRNA 235 W 5%, X 5
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Fig.2 Expressions of SREBP1C, FAS and ACC in
ALA cultured HepG2 cells

ARLEGEE R W) A, ARSLR T ALA 4541 SREBP1C 3=
R ER TR AAE R4l (P < 0.001) , A
T B AH ) 10 ¥ SURRAE , PT UL ALA W] LAZE A e
TRLFIRE I R S B B T R & WL K] SREBP1C 3Rk
E¥H, H SREBP1C %t ALA #: AR 17 78 e JE 41 #i
SREBP1 J& [# B 5 Je R 25 6 8 K0, s #%
BESEINT Yahagi. N 280 5@ 5 i #6315 SREBP1 3 [
N BRSBTS SRR AT A R B, ] DR S A R
PR e % 1 B A= 8 /N BRUSAR SREBP gl 2D 1 T4
KILIE > | FAS (ACC FikBEAL, (A 5% 3L /N BN IS
W, 1 B4 0IE 52 L 24 A SREBPL 845 % FAS,
ACC MFKRIE

RRIVTR G B (FAS ) A2 A8 105 R A A R il ity ,
TR AR R IR A Sk A L BT A 25 3 L 0.5 mmol/LL
ALA £ 0.35 mmol/L ALA 4 FAS ik W 2K Tl
FNRHITRZH (P < 0.001) , &8 ALA 44 Rk
I IRV FEARPE B AT, X 150] ALA 7T % fige by 1 R AR
IR 30 FAS T, B A R ven 92 e A FH b
W, AR ALA RERSME & BRI ok & s
JERE X 520K LXR 375 i K U R 5 T RUR %
JEiMH] SREBP1C %35 SREBPIC figfis#% LXR
T, T HIIRENSTATY FAS Ik B ALA T 2Rt

FUAG 05 W2 4 3 16, 6 6% 30 2 R [F] & 42 30
SREBP1C [ FAS ik,

ARSI o HepG2 400 ALA 4% 4 5 2H &5 3R WoR
ACC JEPH A I FRIA RN O] 0 22 57, B ALA X
T2 ISR S 200 ACC HE[H k14 i/ F A
B, Shen. Q. W 25" H] ALA ZbFE C2C12 4R
P ALA "2 AMPKo R TLIR] 2 3405 ACC,
)5 & 2Rk ek, 5 A SRS ST 45 SR AN [F) n] g 5 ik
AR 20 B 280 R b B 5 A 6

25 b BERSER AL PR S HepG2 4H A% 5 R & 5%
SEL mRNA FRIAHER | FEE ALA B ACHE AR R vk 2
Fhim, ALA YRR G OGS SREBP1C J FAS
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