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Abstract

key role in the occurrence and development of cancer. In particular, lipid accumulation caused by abnormal lipid

In recent years, more and more evidences have proved that abnormal lipid metabolism plays a

metabolism promotes the occurrence and development of cancer by providing energy for cancer cells, remodeling
membrane structure, participating in signal transduction, and other ways, providing important advantages for can-
cer. This article mainly introduces the effects and mechanisms of lipid accumulation on cancer development and
drug resistance from the aspects of fatty acid and cholesterol metabolism, as well as how lipids accumulate in can-
cer cells and the analysis of lipid metabolic pathways, providing potential strategies for cancer diagnosis and treat-
ment.
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R LR BRI B TECIRAS o 78 S0 S0RN 81 &) Bl R = 1R A
S, a2 oK Bl T AR 07 R PR A RRE, 56 FH IR D7 1R
A Mk (fatty acid oxidation, FAO)fX & bl e i ok SR HRE

. FAOJE P4 M AAis Ay S8 i S AR M) Re &
AT, PIRUEAE BLIEA A T BIORE A4 260 B R 32 21
AR EST FR) AC U SR  HA0T
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— AR EMIRREANEENGES T, &5
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1-phosphate, S1P)s& —Fh# WIS 5 J5 i, i S1P
524K (sphingosine-1-phosphate receptor, SIPR)[] S1P
55T ORI R 2 FlomRE K R, fER
ZJRH, SIP-SIPR1/S1PR3-YAP{5 5-it ik 2 4 i 41
AR 28 P A K AR AR RIS (1) AK T/GSK -3 B/B-catenin
S IEMSE B R A EEEN, SRR T
A AE F W0E AKTEES , AK T X T 80 7 &
B -3 B(glycogen synthase kinase-38, GSK-3p)
(R B2 IR A P 2R3y, AT AU ) B-32E 24 2 ) (B-catenin)
B fife, 1 LR HR RIS A2 1 1 B-catenin A% E fi7,
B-catenin [ & R 18 1 9 A8 2 Al PR 40 g 1) 1) 1E 5 %
B I a8t e 4 PR ) S AL AN B0 A, RE BT ER AN AR
[i5] i 25 5 i e % L [ 52 00 {1 iR 21 Ex P A AR K A
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E S5 B AR AR 75 Y B0 22 Bl 1R R 2B R e S5 V) AH
Ko TR R BE AL R BT S BN ) R E IR
AR —, KRR R el i 5 o D R vk L
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J ) A B FRUO, SR, X R I N O, )
w, JehE AR F AL TR A -1 (programmed death li-
gand-1, PD-L1) {5 3k gt ik B SRR A0 A %
FRAE AL A& 1 38 1 BH W PD-L1 7072 ALk R e gk
¥, FEP0a A BEARXT PD-L1 AR, M X s 41 i
HEIRE G WAL U, e Abh , S-RERE R AL, A2 4 FF ) 4 hE
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RAERIRANEAZAL

21 D Je L A B AN LR R I TR AR 2R AL
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2 6 g S5 SR L 2R 22 R I A BOAH DG T 1Y) IR
2 i, fFE ATPF I BRI (ATP citrate lyase,
ACLY). HEWiEZ & B (fatty acid synthase, FASN). fif
Fi ok e g A 25 M0 AT (stearoyl-CoA desaturase, SCD)+
JIg 10 R 2= 1L N (fatty acid desaturase, FAD). K
5 JIE 7 B8 4 {1 ¥ (elongase of very long chain fatty
acids, ELOVL)& . X%k BLuEsL 1 1 H 3G 5 (1) i
05 B B 25 TR DA R A K 2 i Jed 1) — A B Ry
FEUST T, MR AR 7 AR B A 1) 2 O
JE T AR B G O R R IR R R =R R, N
S M AR AR AL T b B REVR AN o i . 53—
J7 1T, eI MK R 7 A R A 7 AR R AN TR B B R
o 398 o e 2 M R () R B 1, FE R BRI RE .
KR E A D RE i A SR it T AR AR A
RIORA, AT B T 40 M AE AN R 26 A TN A3 ST
U,

JIEL [T 2 s £ 22 Fhoohi o 2 AR R 10 X — IR
ARV E T e 200 P P L [T R AR AS I BHA , 32 BRI
29 REL [ P ) B O, AR o E T A1
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FLUR, AT 1 ML e g L[] e 5 ) £ 7 O-T
SRS NE 1 2 I = 3Rk, R 1 R R AL
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AE i 50 e T X3k P 00 5 380 O s A s Ok 1, R AR
K, 3-FRdE-3-F L I — BE A A SE SR (3-hydroxy-
3-methylglutaryl-coenzyme A reductase, HMGCR)5
PR S A Pl AL ] e P e A A il 1 SRR K B3 B
VA, BRI, 55 IR s i JIE [ AR ) ATPAS &
HIaR AT RIEHN 2T RHES . X —KIERE
7 REL T P A R AL o) R AR T PR R, AT
2 3 B0 A L P UL e e AR BRI B R R Y
TG R T AR N B AR e i (1 I [T A R e it 1 B
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B N, BRI A o(choline kinase alpha, CHK o)
FEIX AN e OGB48 ) CHK o | 3
JEH5E T PCRIE R, SMMAPCEHEEF = HIER—
;O AN, HEEs e RN, U e e I H 5
It F 4 #2145 1(lysophosphatidylcholine acyltransferase
1, LPCAT 1) 75 Ji 40 i v 304 B3, 3% W e 4 L o
22l 1T Landsf 3 kA T PCI A R, BAKT &, LP-
CAT #4475 M 5% JIE P8E AEL B3 (lysophosphatidylcholine,
LPC)[F) sn-247 s R AE FRIEAL S 87, o 53— Tl g 1D 1
HLPCHA, TEHGHT A PCor T o X —IdFEAL
N T REBERR IR, B FRK T 2 AR TR
IR KT, AT CRAF T 68 41 B 40 52 R i Ak 15 5
(A B3 43 T P 1 BRAE TS 0, (R, e A0 i B A T
1t A = 28 DAy 1 gt Aot 2R A 15 5 1 B 400 4% AR 6 sk
BT ] R A 2 FheiE HPC L I B A
21 B

175 WH 211 P05 41 B 9 (clear cell renal cell carci-
noma, ccRCC) 2 B i WA, 2 5 pr g 5 9
B 75% . HEJTAH 223878 T ccRCCI) H EURHIE /2
B PN 2 R U g R[] e A S R T e ) A R
JUEL ] P2 s T A A R i AN 2 TR) 22 e e K )
JEJ5, £ ccRCCHI M AR B35 B M. FHCHE5E R,
SR-B 11 [ B 7K 1~ 55 v e v ) 2k 7K1 6 2 T
=1 JF H SR-B1 mRNA [ 8 6L F- 55 i 8 40 ffa Ho £ A [
e RAEARSC, D a8 R N A 1 O ] e A HX
AT BE & ccRCCERAT 1oL 58 I ] 1 ) 3= AL ) 20
ccRCCHH ik 22 I H B 22 AN TR T J e 1) ¥ 35 A
2, HiX R, 4t SCDI. ELOVL2.
ELOVL5%%: 22 MR 7 18 AE BAH SC 2 R i Rk &3
WESE TR AH MK AR DT RR & e NEIWTRR 200, i
77 T AR A D AR A7 1A 38 & 184 70, AN [) o A R
FR) A T 0 T AR T I () 8 2R T ek T A R e e o e
BAAHEEZ L. B4, HSIEFHASML, mAR+ 2
ANLPCHEI /D, AN PCFRRIG N . 44l 2% 4R
7K, ccRCCHZHLPCAT 1 FmRNAFI & (17K F i,
LPCAT1 1 fg3d8 1 4 LPCHeAL Jy PCRAZ BE ccRCCHY
KA. HSESREZ, BIREL QR & gk
FRAE ccRCCHI 52 2, 5 40 M 14 58 % DIAH ¢ 2,
XL R IR 7R T ccRCCANAE M AR AR IR, IF
MR T H R PR A .
2.2 ftE

JiF4n i J (hepatocellular carcinoma, HCC)#2& Jit

RAERT I B — Bl WL B 2R AR | AR ) IR R 2 2 4%
P&~ , HCCH Z2 R IR 5t 5 73 tn i AR e H- vl . w6 M
BERRAR . ARRTER . CIRAHEEA. PHENENE. CREM
SR M D YR A 2 Y i R R I R 1 2
BT Y. HCCH & /KT 1 A i e B IR T
5 P38 5 1 S B W A BRO& A2, R A2 A DG 2 TR
WACLY. SCDFM ELOVLK)Z ik &340, et 7 g
BRI B U7 A, KB i i R 5 12 5 1
SLC27 A4k ikt W E A2t 1 S AN FI G 7 IR 1
PRI, HE— DR T HCCYH M i 17 8 AR
KL, HCCLH LA sn-27 A=A I R 5l v R (1) PC ol
I, sn-10L S ERAEBR ILPCIR /D« 5 7 Bl i AR 4
ZURLE, T LPCE L NPCHILPCAT1 FJmRNAF
FAHBRAEHCCHEFE . LPCATIRILE % T PC,
FRHE T HCCYR IG5 . IERE R 2823, JHFRRAX
R R 2 HCCHE AR = 8 1 — N EHZ 51, H
THER R T A ) — Fh B AL &4, eh L[
TERFRE A 2 AR =2 . fEHCCHI T, Ca M5
FURE T BRI FE AH S Ak , ks 2 S IH IR /K P 16 T
e X R R ERAR U 2 R 1T 5 5 T o BE R RS 2 )
FHOC, FPTREXT HCCHHE g r= Az sz B0, 28 bR,
TXLER 5T 45 AR 7~ T HCCHE AR 1 R 52 A FE
PE, N B Af A A B SR TR A
23 HEEBRE

4t B ¥ (colorectal cancer, CRC) 2 ¢ i ILIY
AN 2 —, fEHOR R RR R 2 IR R
B, BRI S, 155 B B4 W 40 o W 31 2
ol i J07 PR 1) 5 2 S S5 1A, R e S S ) A K
Z AR g i BRI AR B IR A, A XL IR A e 40
R R B HE VA I R R AR RN 5 TR AR I 2
Wl , s KT S KRR, HiX%/E
0 2 30 & AT R R B . CRCHNIE P 8¢ i 7K P 1
JE 7 B AN AN LRI A 55 FASN. SCD. FADS2AH
ELOVLS[FRik b A G0, ix e 4h 3L [m] (2 3k 1
ML AR ER A R A BB R, AR
KA FE AL T DRI NE T JERL N B B S HE . AR,
JIg JE %4 %% (peritoneal metastasis, PM)JCRC & # 7R
AN ANTE BB PCEBERG N, TR IE W %% 51 SCD#R A
AKCEREAR, H SCDRIA KBRS A R TS A%
HASEE KR , PM-CRCEH I A 11 SCD ke i it
WS WA g JE A D% R £T 44 40T L 2 PO B SR SR AN, AT
YERF AP A AN S B, R, R R A
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HE 10 T A2 o (P SE A A G 0, e 2 5 Ak
T NE AN H I —ER5E 2 Fh 2 G MR 0T, 75 14 R4t A it 45
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HARBIER S IEHARA AR K2 8EH 9
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TR, AR T Sk & BB TR o T i 400 AN [ -
IEH M, & R WG R A TR PR
BRI 5 oK, i 4 1R v FEE AR T Sk B IR TR (1 1),
TFE R I 17 R 107 R & B AR

et 240 0 e 1 B I TR Ak B B — N Rk B
B P AR I AR DA SRR )T A e S e
FEAVAEAE R QB I 1) R AR08 5 5 T e B A 1)
- PO DA S A g 5 R (1) 2R 0 BB S A IE, 2
THURFE FAIE B, 3 G R (1) 3K 2 Ji DR 2 ok AN [R] (R AL
1) 95 By e 4 e = 9 I T R AR . J e B IR MY CR
55 5 R A 5 o455 B (sterol regulatory ele-
ment binding proteins, SREBPs)# %, SREBPs/Z 5 it
AR A% O FE 3 R T, 32289 JJSREBP-1a. SREBP-
1Al SREBP-2, HEMS I A i A QU AR SC E I FR) 2k

CL ' u=
synthesis /4

Farnesyl pyrophosphate

A
/

/
Mevalonate

fvices] / [EMGCR

Isoprenylation |

Acetyl-CoA

Pyruvate T

Citrate -
\ a-

ketoglutarate

HMG-CoA

Acetyl-CoA

Glutaminolysis

Glutamate

e 2000 1 A 2 5 DL T A ) 5 S A SR ST ACR IR .- SR BEARBE ACC R AT BN —IEAHARA, B85 mT LUE I FASNAEAL ) J LA 2 R4
G, B 6T MBAN IR, < JGAESCDIIIER R ZU0A, JE R A AN IE TR . JE ST (R 5 B 5 F ER R4S, ZBEAHIE A deitid — R4
R VHMG-CoA, 28 G HMGCRIE SN R IR, FR200L— R BB IR R ML F I [ B

The synthesis of fatty acids and cholesterol in cancer cells both utilize acetyl-CoA as a substrate. Acetyl-CoA is carboxylated by ACC1 to form malonyl-

CoA, which subsequently undergoes condensation through several steps catalyzed by FASN to form a 16-carbon saturated fatty acid. This fatty acid is

then desaturated by SCD1 to form a monounsaturated fatty acid. The synthesis of cholesterol relies on the mevalonate pathway, where acetyl-CoA is

first converted into HMG-CoA through a series of steps, and then reduced by HMGCR to mevalonate, which undergoes a series of complex reactions to

synthesize cholesterol.

Bl fRimReh a0 RsBRER S BB E Rz & I 2 (IR1E S 5 SCBK 31122, KB Figdrawiz )

Fig.1 The synthesis processes of fatty acids and cholesterol in cancer cells (modified from reference [3], drawed by Figdraw)
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AR 75 SR B

TERERE R K ISR, 2 FRe B M5 5 Il R 2 pk
SO, X S AR T OB T S, Retg i
KR5TSN, 330 18 4 AR 7 R () A Sk &
BT . RIS i 1 Y EGFR/ERKAS 5% Sl
Y SR B, JF N FASN R IE 1 1) 3 2K )
71, FASNYE R HE TR M Sk & Bt A2 H (1) O By, 3R
1K BE 7T 3G 5 2 B R MR TR (& B, 31X e 40
{14 R B R 00 2B 9 IR U A A HRUR R RV B
AL, B I PISK-AK T-mTORAE 5 38 4 fE % 1 4%
SREBP-11i5 1%, I E (st | LR SCDI)
R . SCDUEAL AR Wi R i 16 B AS T
REWTIR, 1X—d AR T 4P I R 4 AR, 18
T 3 35 T B AN VR R R R T 2B RO e A A T —
JE LR R, A8 L BEASHAR A A BRI R ST TN,

AN i 4T R T R A Sk A et R I 57 )
Z R R Z M . 5140, circCAPRIN1AE N —Ff
IRRNATERS AN 7 Rk Il B4 G5 S
5 S RN S 00 IR - 2(signal transducer and activa-
tor of transcription 2, STAT2) LAJIE ACC1FE R #% 5%
ACCIEmt I T4 g AR LB 1 (acetyl-CoA carbox-
ylase 1, ACC1)&2 I 7R & Rt it 72 H (1Y) BRI i, ACC1
(2 IA FRAE I N 107 IR 1) A AN 2 1 e e B
TR T R, B IR 40 B U A AT mRNA
I C R 1938 i —Fp AR T N6- 1 5: IR I % (m6A)
)77 358 T SREBP-1H) mRNAFR & M. X Fhfase
PERE R SREBP-1 1R IE/KT LT, dms 7 H
T HIEEIER, 40 FASN. SCDI1%% , fe &ALk 1 A i
BRI At B2, 2z, S TRE A e, Z M
IR R 25 8 2 5 T e 240 PR PR I T R AR AR, M
B Ak, Wi, 5.

TRV e 200 R = A 0 40 B 9 Sk B R A2
LT AR W R I i 75 3R, (H — SRR (e iE th 2>l i

K i AMIE I S O AR R SR IUIG TR o s 017 1R 11 5 HY
T I EAH e A TR AT, LA R T R A A6 16 (fatty
acid translocase, FAT/CD36). HEMi IR is & [ (fatty
acid transportation protein, FATP). JgI&R%E &5 H
(fatty acid binding protein, FABP)%% | X $855 (i 7E
il 0 s il B & B O A A ST VG DN
JE PR R SRR TR - AH GBI ST R AL, e g 2>
55 N Iy 48 . e i JO 5 30 0 398 oo 3K 6 IR Joit 1 5%
WOk 2 B & 77K i, A8 H = s 107 i A
FABPSI) L EIG I, A2t 1 e & [ g s 2 i
Hh 0 i o 1) LB A0 R PR A A% B kAN, R ERUE
4 o 38 o S5 R I 1 FATP & (W UAC s Js 4m i i A=
(R G 5T, 3X 6 IR 57 ol g S 3 g A R A AN A K 1 B
BREEORVR . T H, A FIE AR 5 T R4
0 Ji5 2 88 ot A 1 A 5 FR R AL - 92k FASNA
TR K 7 A R ARG, X 3 W 7 AR s A )
NE PSR R AR P AR LRI B,
B T REEM KA UG IR A1, 22 s A 40 it 2 3
Tt R 0 i T TR ) e E R IR A5 T 75 [ i o
3.2 FERES ABERE 5

JH S ARy — PR E AR, ENEA RS
L5 R A B T 2 R 2 R P R B M, A AR
P i 2 Mg, 77 A IR IR DU 2R A4 oA T Jo MR Wi
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