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The role of fatty acid desaturation in tumorigenesis and progression
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Abstract: The tumor abnormal metabolism is closely related to tumorigenesis and progression. Fatty acid
metabolism has received increasing attention in tumor metabolism research in recent years. Fatty acid
synthesis plays a key role in tumor growth, metastasis and chemotherapy. In addition to being a structural
component of the cell membrane, fatty acids are important secondary messengers and can also serve as a source of
energy for the body. Unsaturated fatty acids are converted from saturated fatty acids through desaturation.
Monounsaturated fatty acids are one of the components necessary for the production of cell membranes. The
pathway of fatty acid desaturation in tumor cells has received much attention in recent years due to the emergence
of new alternative regulation, some cancer cells desaturate palmitate to sapienate via fatty acid desaturase 2
(FADS?2). This review summarizes the research of key enzymes [stearoyl-CoA desaturase (SCD) and FADS2] and
sterol-regulatory element binding protein 1 (SREBP1) in the pathway of fatty acid desaturation in tumor
development. It aims to further explore the therapeutic and regulatory targets based on tumor fatty acid metabolism.
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Wiz M. BARK 2 HOE R 2 S 40 11 ) S8
SRR IR, (BB RE AL 2 SE A T B 5 & RiE i
W LA SR FL P i e IR T IR 11 4 AR 7E iR
AP B AT RORIR T R GBI
YERT, NRWRR I A& A i T B AR R i
BUL AR E R RIE . BRI s AQ i
HRBEFT, JFOLUEsE 1 HEIR . A B 5
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i 1 (monounsaturated fatty acids, MUFA) 1% A~y
FIHEWTER (polyunsaturated fatty acids, PUFAs) : FLA
R R J e v R DT e B A — XU, AR R R
FIMEREE 5 2 ANEANTR DT e D7 Je B & A A &
PLE B, W1 o SERRER . R FUAER . LR
y WRRER . R DU RRRSE 7. SR g 1 R A
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WEZNIEH. 24K, AMT—E W\ J9EMmE i
W, REARELIEE A 2 FIEE (stearoyl-CoA desaturase,
SCD) =& LAV FN I 197 R R ME — SRR . AR IR 4
2 R FH I A v 0 i 7 TR R B e B AN 45 ) 2
3 T IR 200 R A K B 5 %) T I R SRR T
Mk E AR, Hodr SCDI1 &2 AL AN S 7 R 1) AN
TN I 7 B A R O BRE B g, 7 T 1D TR A Sk 5
TR AEE AR P

2019 4F, Vriens % " 4575 T iR 41 i 2> R
ST A 2R PR — o 5 AR A2 R = AR B AN R 7 R
XM B 38 Bk 2 S 0T IR 25 M A g 2 (fatty acid
desaturase 2, FADS2) /) 542 i AN AN AR T 1% sapienate
(K] 2= F & 4% (& 1), FADS2 [¥) 3= B 0y g 2 il i
E g 7 B2 (1) e i o 51 N RS Sk 1 1 22 A1 R0 i s
BRI AR, 72 2 AEAR TR & it 75 o 3 2 1) IR
TR .
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BRI FR AN o MR ER T B AL AR DU B A — Bk
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Fer= M2 5 i M ) B AR A0 R4 g 07 40 i 1 20
tbo SCD fEAFE Y I b fEAE 2 TP A, F 245
SCD1 (FADSS5) A1 SCD5 (FADS4) ', SCD1 & Jig i
TR 25 MR AR R G — AN SRR BT Al £ T 7 1R A Sk
B RUP R EEEAEM (E2) ™. SCD1 1 ERY)
SEREE TR AR MR TR, SCD1 [ 2 7= W 1 8 F1AE A I
PR H M = e IR e T DA 038 R 55 22 Ao 45 44 i
B SR FH Y. SCD1 78 % Fh N\ 29 4H 40 i
Fik, . . BB, FLMOE. ATSIRE. 4
o B FUIR B AR E R 1Y, SCDS & A
At G HEZh ) Hh AKX 25 — 0 SCD WA, W] LA
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FRAEER, SCD1 1E i e 4 M o =y I8 4 T V2
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H 4 (fatty acid binding protein 4, FABP4) 1 5 %, /IR
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Jig 10 H i =g e B (adipose triglyceride lipase, ATGL)
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jﬁ@ [25]0
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BT WA A cis-8-octadecenoate 1] DL 44 A\
FI R 40 B R B I S5, sapienate 3 B E AT A R TG
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i} 401 FADS2 F1 SCD1 7 ] %5 Ay HH J2 b B3 A ik J88
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FE LA o R A B Rk, @R M| SCD1 A1
FADS2 A] LA pgs 2 AR K, mT LS b7 24
VIR Gy T A R AR (= 1
23 HEAT THESEB1 (SREBP])

SR T oS5 & 8 1 (sterol-regulatory element
binding proteins, SREBPs) »& — S 8 B F % 5 K 1,
J& F bHLH-Zip # 5K j%. H#i &6l SREBPs
B 54T 3 F, H) SREBP-la. SREBP-lc. SREBP-2.
SREBP-2 3= 41 7 JIH [ B () AQ ¥ A Fe 4, SREBPI
FAN E BTN KA a Fl e FEA[R 14
IR P, SREBPI 2% 5 g & i
KEEIZ I 3 R 1, ENRRT A A (fatty acid synthase,
FAS) [ Z7577. [FiS, SREBP1 A[ /5 FNiFZ
TR ARG 5 e s, Hoh A4 SCD1 A1 FADS2 (4]
3), H SREBPI ¥k th<: 55 SCD1 #1 FADS2 1)
i G B, 7 UST e B RHR AN e b, Rk
SREBP1 #] LA{i# FADS2 f)#ik, HEM4in sapienate/
FERRIIR LR DL % sapienate /K°F 5 [, tA] DL 5
SCD1 (13215, 3k 17 38 A e il 2 / A e % L 28 0
KER R 7K. tkAh, SREBPI1 #1571 0] LA A
MEF #1 Huh7 41 ffl /1 f) FADS2 il SCDI1 f#) mRNA
MR A BRI, 3E %MK sapienate/ A7 HE 2 Eb 3
sapienate 7K. FRAETHER / KR AR R 1) b 2 DL A AR A
TR B, kiR £ (1 72 UE 52 SREBP1 S
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2.3.1 SREBPIfEMYE A K AL F i 5T

SREBP1 i 15 Jig o1 A b 1 ¢ B B2 A, 4 -
ACLY. ACC. FASN. SCDI 1 ACSs 2. 7£ & J&4f
fir, SREBP-1c [¥J30E 5 £ SCD A1 FASN 1 _Ff.
Elovl6 ¥ i, #&(F% SREBPIc I A LA 2 #l1 i B
FEANM R IGTE . R AR RIS B

76 A Z R, SREBP1 AJ DL g 7 8 A Sk
& L (FASN. SCD. ACSLI) iy ik, SRy
o ER AR KT, R AR, R
TIP30 1] #i% Akt/mTOR {5 5 i % >k L i SREBP1
Fak, M iE S BOE FASN H1 SCD Sk AR 12 i 197 iR
AR TR I Al A A K B SR R 4 (acyl-CoA
synthetase long-chain family member 4, ACSL4) R]i#
it c-Myc 1 SREBP1 2 HL R Uiz g 5 A ple g, I
TEFFE A0 B A 22y =G JE ] R s 30 o 18 75 A
Skl i A B

WFFTIESZ, PI3K-AKT-mTOR 15 5 )i i i Bk

Al @ SREBP1/SCD1 A 5 1 i 7 B8 A= s PR 47 i g
S e T A SRR AE T, R ] PIBK-AKT-
mTOR 15 5k 7] i Jif 88 400 Al %ot 2k S0 7255 5 sk B
SREBP1 7 g fi i 25 2 R0 i i e 4 B & Hh ik 3Rk
T B OA 452 38 i 184 5 SREBP1 232k 2 i3k itk Jo7 4 fif 184
A P00 AR TR A W, O H R RS T LLE
i SREBP1 {2t/ SRR N IR AR K. thah, B
(9 3803% BT LA N 33 SREBP (#1321 5 #0061 40 B 0 T2
DA tt, SREBP1- [ MG TE Sl A 58 175 5 00 i e gk
Ji R oA P

SREBP1 7E3R i M AR e =388 . SREBPIL
1 75 208 5 A0 2 IR R R8T R R AN T
92T WG S RIS R PR 0 R e MR AR A A G . R
1% SREBP1 A L) 52 25 38 fin B DR i Jess 248 i 1) 8 4026
22 RN 2 T B DA R OE RS FIAR 28 RE 0o s o B 40 o
SREBP1 M| B # R IR R . RNA-Seq 73 #13 H,
b 1) B B Ak bR & W A1 CYR61/CTGF 3 ik 2> [
SREBP1 iAW1 A4k . YAP il 55, CYR61
8¢ CTGF ()L T ER T LT B SREBPI i ik (1) 41
2%, X SREBP =Rk Al 1y FCIR e i) 1
JE ¥R, SREBP1 it %A 1 LU Hippo-YAP 1%
i CYR61/CTGF % SjiE(z 28t 1,
2.3.2 SREBPI{E/MYEM 24 o (4 52

8 17] SREBP1 A DA g 35 i JiE 40 A (1) 4k 97 Uk
Mo EFERE AT, IERTE T P SREBPL
52 & i ¢, SREBPI {3t ik 7] LU 3 1
BN R T, i) SREBP1 AT LA
WA R U . ML Z SREBPL @i
T NF-kB 38 (2 3E 7 57 PR 5P 40 6 1 18 B 5 40 o G
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3 RE
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B, Bl N TR RN AR 5 IR 2 ) 1) 0% Rk
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