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[ Abstract ] Lung cancer is the most common malignant tumor and the leading cause of cancer-related mortality. Although the
development of targeted therapy and immunotherapy has significantly improved the efficacy and prognosis of lung cancer patients,
the overall 5-year survival rate is still lower than 20%. Therefore, in-depth exploration of the pathogenesis of lung cancer has
important clinical significance for the development of new diagnosis and treatment strategies and further improvement of patient
survival. Metabolic reprogramming is a crucial way for tumors to maintain malignant biological behavior. Previous studies have
shown that fatty acid metabolism reprogramming has profound effects on tumorigenesis and progression of lung cancer, suggesting
that targeting lung cancer fatty acid metabolism might be an important direction for the development of new anti-tumor regimens.
This paper, focusing on the reprogramming of fatty acid metabolism, reviewed the relationship between fatty acid metabolism and
lung cancer progression from the aspects of the key protein molecules involved in each procedure of fatty acid metabolism (including
uptake, synthesis, storage and decomposition), and discussed the application status and challenges of anti-tumor therapy targeting
fatty acid metabolism, expecting to provide clues and insights for the development of novel treatment regimen for lung cancer.
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Fig. 1 Fatty acid metabolism in lung cancer

Lung cancer cells obtain fatty acids from exogenous uptake and
de novo lipogenesis. Exogenous uptake of fatty acids from the
microenvironment is facilitated by CD36, FATP and FABP. De novo
fatty acid synthesis mainly refers to the generation of palmitate
from citrate under the enzymatic activities of ACLY, ACC and
FASN enzymes, and then can be desaturated and elongated to form
diverse lipidomic species. SREBP1 regulates fatty acid synthesis by
regulating the expression of fatty acid synthesis-related enzymes at
the transcriptional level. When nutrients are sufficient, fatty acids
are stored as lipid droplets.And when energy is stressed, these fatty
acids are released from lipid dropletsthrough lipolysis, and energy
is generated through fatty acid oxidation. In addition to providing
energy, free fatty acids, as important signaling molecules, participate
in intracellular signaling through FFAR, thereby affecting various
physiological processes of cells. FFAR: Free fatty acid receptor; ACLY:
ATP-citrate lyase; ACC: Acetyl-CoA carboxylase; FASN: Fatty acid
synthase; SCD1: Stearyl coenzyme A desaturated enzyme 1; ATGL:
Adipose triglyceride lipase; HSL: Hormone-sensitive lipase; MAGL:
Monoacylglycerol lipase; ACSL: Long-chain acyl-CoA synthetase;
CPT1: Carnitine palmitoyl transferase; EGFR: Epidermal growth factor
receptor; AMPK: AMP-activated protein kinase; SREBP1: Sterol
regulatory element-binding proteins; SRE: Sterol regulatory element.
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PLCD364K 6 1)y IG5 T 55 L A 4R 40 i A e B
TEHE, o RN A BELT C D 3 6 T 01 il g 248 L 1Y)
R, A, AN G D5 R nT LA AMP
WAL H I ( AMP-activated protein kinase,
AMPK ) {5 530 5, 38 5 PR B A% el 195 5 7% il 1
( carnitine palmitoyl transferase 1, CPT1) &k,
PEHERR TR AL, DI $RE S e B o R v B Al
IR A AR 1 L e Ah, CD36MIE A K
ERRYFI 25AH2C, AR e i 245 2L AR 4N A
CD36/ ik B, #mICD36 nf k& Hx i :
JERIEURE . HCD367ETE/ NI ( non-
small cell lung cancer, NSCLC ) HayfEHIA
B, Nide T BRI, CD36M i #ENSCLC
AR AR T RS, Fe G4 CD36 shRNAJ filidi 4l
MK B RE S 2 B0 H] . SR T Sun |
IRIFFE A & 0, CD36 0] A g 30 ges R i fili e 2
JL A A5 T Go/G W, IR 4N i s 5 . AT
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AN, TEMROAE T, BRI A sh,
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CD36 ik LM, SMETEIRIIIRIEAYE 2, Tt
HIEZ ARG TR AL A VU BR AN,
FHCD8" Tibk L 40 N B B S A W HEAR, HESh T2
MAERFET - HERE, AT ECD8” Tbk L 4H A iy e
JAARITRE. Ak, TR AR AR P Treg I
ICD36535 LiH, 8L #i% PPAR-BIE i fi Treg
TE & S FLER A IR oAb op o G A A7, DT 3
SE AR RE IR PR R R 0 L Il C D36 LA
TEASE AL G AR S YR T, 01 Treghl
AR, B AL BT e N, DR
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MA SRR, 5 & — 2 A K BE R 7 g 4
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VE Lk FAREED %G58 27 iEsh, SREBPHE
— SO Y RS, R UL
3-74 M ( phosphoinositide3-kinase, PI3K ) -&H
BB ( protein kinase, AKT ) -MHF.sh¥) & TH%
EHWEAZ AP (mammalian target of rapamycin
complex 1, mTORC1 ) {55 5l f 52 K
W, WS S R, Lipin-17E4HIR P9 AT LA
SREBP#% 1% TEF# (K, MmTORC 1BR fk nl &
FH Lipin-12 36 IF¥i A AE AU T A, DA BH 1F
PEA AR . TR fENSCLCHI KRASZE AR A] L)
A IS I AME SR T RS ( extracellular signal-
regulated kinase, ERK ) 1/2-mTORC L3 %, 14
5RSREBPIG M, 4k ii{2 BEFASNZR L, (HEARNIR
G O MR BRAF I G T R A
SREBP1 f{F£E 0T 5 BRAF V600ESEAE B 1 20

xS AR R HibE B A A 5 Y L RS
SREBP & ¥ il fig B Qi i) = B S [, R L Fb
S0 38 I G R Gtz ) A Sl PR A )
SREBP 1] fitg J 455 9K 5y 3 R i) YA 7 05 0 A s A
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TG P T A ) DRl , A AT 5 PN 2 A A TR
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BV, HIGMERT H i AK TRERR AL IS o ZE Al
TP ACLY G M i 35 5 T IE R IFZH4L, ACLY
FRAFEBIMNSCLCHG A R EEHE,
T ACLY il 4 i A 5l 00 L (iAs s
()42, CsanadiZEifFgy "' B, 7EZAENSCLC
BET, ACLYFRE RS AR, (HIE
R RE T EIMIR, I &R ACLY bt
R IR YT I T 2 N BB . ACLY Ak
A L TR B A DU MR IR 5 B B, 18
THEARBL, THEAEN. BT %
B, 400k N 2 Besi A T LIVE R 2H & 1 2B
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5% "2 K IN, ACLY:E i i B-catenin Z b AL (i
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A AR G S R B RE Rk
K, R [ ACLY W] RE & AT R B IR 16 97 3R
W, (EL 3% 5 ACLY # 5] 25 9 Al fE 5 S 1R
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ACCHEAL C BT AR L NN B EA
JENR TR A R IR IR . e AR 4L ACC
AWFNEE . ACCIEZFENR T ANML . -2 B
Rk, SHBMRA KR, SMEK LA . KEM
K5 ACC2I) 3= ZEAE O I A 8% UL At e 38
A A B A AR T CPT 1SR 30461 I I R B4
R Y ACCHY IR 2 AMPK Y IH Y, 78
B2 R 2 A RE B N OIS T, R A0 e R
IHEIRARZ L, R BUT A B8 T Y AR Pk e i g

W AR R ( reduced nicotinamide adenine
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dinucleotide phosphate, NADPH ) Ji/b>, Tifigh
MR A W AR S JHFENAPDH, LB 25 i %
AMPKGH i B R AL I ACC, DT BELUT A 1y 1R
ME . R ACCHY ™I — IR AR L, X
I 17 B 48 AL B SR B CPT 1A A s . i iy
FRAAAAR TR T B ACCHT LATE R IE 17
FR 5 W TR)F, 3640 i 7 IR S A ARsE DA n
Jo) e 92 &4 e 7 B T R A, R g AR, 18]
U1, SvenssonZs 'V HFSE &, ND-646 ( ACCHY
AFRGINHIF] ) P2 B A R AR TTKRAS/pS3T I
KRAS/STK11"" NSCLC/IN BB AT LA il fifr g £
K, fHJE, Rios GarciaZs " B, S
KA, #m4 2 rh TGF-Bil 3 #f AMPK
fEACCIBEmRALIE I, SBUSHEEIS], i
RN TR EATR 2, dhkmifE k8 H O mt ik,
HrSmad2#5 11 L BT S M9 T R 18] 5t B Ak
( epithelial-mesenchymal transition, EMT ) , fx
LR EMIR LR o VR RR TR G O S,
B[] ACC AT LA 240 il g AR R ngE T, {HH:
W) e G A B R B HIAT LUAE U s 00 54 75 &
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FASNDINADPHAE NI Y &, {1k £ Mt
HMGA SN IR A B S 46 A RN Y BUER R
R, TEALEE e 7 N R 2N rh 2k |
W, Z5BUEARME T, HAh, FASNA
BB ARL R G o i P 3 1 s M 3 s PR TR AT
B L — 6 A7 PAKHE B AR TH 114 431 DA T 75 ¢ i
Zi, B, AL% T BRTEREL, FASNGEE R L
H KA F2Z1K (epidermal growth factor receptor,
EGFR ) M Bt AL 28 T EGFRH 40 )i 73 A o]
fie & EGFRZEENSCLC & A= i 2 W i i 410 1 55
( tyrosine kinase inhibitor, TKI ) Mt 245 FHLH|Z
— o BRI E] At — R [ FASN RS HD ISR, AT LA
i B I EGFRERE®EL , ¥GuR Hyz =4k, #Fm
MHI T2 9 EGFRISZENSCLCAMAE K 7
SR Jiang%F ! BFFE R, 1ETGF-Bif $NSCLC
AMEMTidREH, FASNZFIAACEREAL, IRHRR
AR/, TRk FASNIEN 5, iliJé 20 it 28 A E-

FREREE RIS R, AN RGN, fEE SR
TR, X 1T HE S FASNBIE S 2018 B R & 1T w7
AINADPHIH /> ( NADPHTE S RS g v i d 5
MIBTEEALVERT ) |, DL R P ed o i ) 10
JE W R BUVE R 3R e o ) 2 B R A 5
AT DLFASNTE i i & J& A AS [R) B BE T E & 4% AN ]
FIVERT, DAFASN I 5 03657 J5 i r i FH ) 1
IR el e — 2 B
2.4 SCD1

SCD AL AR IR (1 A R AR A iR )
() A ORI B, A= R AN MR TR (i R
FEERNER ) , {HSCDIFE % /ENADPH ., ASAF
TERISAETT RAEThae '), evig 40 Mo 1 it 4R S5
T2 B R AR 7 R R B G B S SCD 1Y)
Fik UV IERAMEFFER AT, MHISCD1
A AT 6 P T i 7 T -5 AN R R A T D ) L
B, 3 Z B R AR IR T 7= A= i B P A PN Jo
WOR %, 5 SR AnAE R T, ANEYER ISR
MR ] 5% kgl 2 L PRI AERTE P SCD1
f e 22 OB S R S R RAHSE, Fg Y %
W], EGFRA]LUE I #ERILSCD1 Y550 s kta e
SCD1, M b & filides 40 e H MUFA RS & 5%, 2
PEMEEAE K. AN, Huangs Y WFRCE I, 7E
EGFR-TKIT 24 119 fifi i 4 i &2 rh SCD 13835 1M
IR BRI R, dE— DR RSP SE5G v iE
20(S)-protopanaxatriol ( SCD1#Hl5 ) 5%
JEHKH Al i B TR 2 . S48 SCD 138 i 2 4fL Al
Y PR S e At 9 (R R R AL B, A ZEF g
AR TR MRS v R AR, HR
0 [a] SC'D LA ) 350 6T g 1 25 A5 4 L O AN
F, 1T RES iR 0 At mT 3 R [ R R AR RO
IR A ). FIRBIFFEHE R SCD 1M i 71 15
A EGFR-TKI ] G8 2 HAE Ay i B4t b 16 77 7 =X
A HE 2 )
3 FEmERfETE SR

TEANMLE SR F0 LA, 40HE N 243 A AR i R
A AT P A = T H vl SR TR N R I R L4
Er, R BREE, L CHZET i
WSy, TR 0 . ISR N —Fh
FRER AN R N A B, B R A YRR AN P A
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72 WUAR B AN PA i 25 52 ] LAV A S0 s e
BE YRGS R TR

AR N T, 3B A A T R A R
BEAE TR, B =1 b 7E R 1D = w3 e 7
(adipose triglyceride lipase, ATGL ) . #ZE
JEAE T ( hormone-sensitive lipase, HSL ) Al
FEEE H AR IS ( monoacylglycerol lipase,
MAGL ) FY1E TR g i Antam 70, 3t
HMAGLA] DU AL IR KRR 3R & S8 1Y B8l 51
2-AGIK KM IR 9 A2 K, Pryiisers % ff
FERI, MAGLINHIFIIZL 18438 it #112-AGH)
WA, ARFETIMP- 1B RGN, DA I s 11
X% o AR PR B 2R A FIMAGLAL 23 52 0 i
FAERE, Kienzl% ™ BFSE KB, 7E ANSCLCY]
v g 20 1 R ik g TP S5 4 L P MA G LI A7
Rk, TRUTEE 730 H K P AR T A B A= B A
MAGLBFE R/, SR s, MAGLIRIE
R/ ER AR 4 M 2 IAMAGL, Jf A CD8”
350N T 20 B 5 8 T P s 4T i 7 92 i 0 i I o
i, BEBAAE MR O T MAGLAY R A W e 52
M SR8 40 A TR A g . (AL L0 BT &
W, TEAERERR/NET, MAGLIYBR 2 2
EGFRAMERKHE , M M7 A i o 64 4 A=
IHWMAGLTEME & E . &S /e ik = B 2 pf
FEUEHE R A
4 PERREREAL

KA R Wt F A 5 LBE (long-chain acyl-
CoA synthetase, ACSL ) 15 i & fb. 4 s i
BESLAEEA , JR & ECPTIH B F iz BLhi ik
WHEATBAEAL A, A2 Y S BB AR T =R
PGP . AR AL BRATP, A M 20 i £
the ¢ . BEITEREAL (fatty acid oxidation,
FAO ) HHCHGTE ZFh Iy 2 33k B, 1
Ui, 9 4 A 3 5 g SR P KRAS 1 ACSLI 3R
ik 0 FLARE T A0 i Janus B ( Janus
kinase, JAK ) -f5 %5 f% 3 Fl i S 00E 13
('signal transducer and activator of transcription 3,

STAT3 ) {5 5@ % FRICPTI R FE 35, iR

FAOLLZE R HAFEAL S L)

CPT1EIE MR A ALy PR il ), fu
CPTIA. CPTIBHICPTIC 3, H A
CPTIASMEES ') CPTIATER B h K 4%
FEAE, Wangs BRI, R4S Em R
HRRbRA T, SERAMEL, #BLPCPTIA
FIRH S RS I B 45 L 4
i 3k E I CPT 1A TS IG5 R 28 Ak DL %) i e
UM EERS L AP R BT . [RIRE— 0 LA 11
Jili 5 £8 3 0 JR R kR S GRS AR TP CPT 1 AR B I A
57 TR, AT CPTIAZE A [, [RHF
FEBE TN ARG R 1ok i v Jiebg A0 Al 7 7 S Ak Ao o
FEAE R RE R, A R R AR A A i sl nT 9 B
e e

g bk, M e i R A = e AR A2 R
PREE N B0 s Sl B 0 MR VA, Ui g
FRANSL RS il 240 0 1 0 238 17 1k e Ay, 38 1] BB
— o 3 Bl DA A A WA T R A
LIS I, i 0 A B D R A R b i
Wi 25 e s e A, PR R A 20 80 5 g
LSRR BRI I AP TR 22 57, BRI s
RIHERAC I E AR, o Blvid A Al o PN RS 3 A
AT BRI I A 1 AR YT
5 [ ffieE RS AER K I R iETT

I A R B XTI 7 R A 1A A DX g g 00
Rz B O, a2 2 ok AR IR
WY BE, R RAFRINHATR (Y (€1 .
H AP FASNIE: H BTHFIE fie) 32 19 g 105 R A R 1 G
I PRAGIESE 170 W], 4 FA SN ] 76 A 5§ 1
1EH 20 M AR R I A e AR, BT RE R
JPIROE TIRITE O . (HR FLACTS . BRI Al |
cerulenin A {03 Ay 55— HE 1] 25 W A7 AE AR 2 )
BRI BE A5 A B EAN RO, (LI PR
ZHPRE 7 . LITVB2640. TVB3166 M/t 1)
8RR R 2 B R BRI . R
B Z A, HpTVB2640 HETE #EA 1T
WE RIS, VR A 25T KRASFTEZZINSCLC
(NCT03808558) ‘7', {HETHEMINEEAL Ml
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Tab. 1 Inhibitors targeting fatty acid synthesis-related enzymes in lung cancer

Target Agent Mechanism of action Drug development stage
ACC ND-646 ACC inhibitor binding to the BC domain of ACC tas Preclinical
FASN Cerulenin Non-competitive FASN inhibitor (7] Preclinical
FASN Orlistat Irreversible FASN inhibitor; Induction of ferroptosis in lung cancer cells (o] Preclinical
FASN C75 Cytotoxicity; Side effects of anorexia and weight loss (o] Preclinical
FASN TVB-3166 Reversible FASN inhibitor; Inhibition of {3 -catenin signaling and induction Preclinical

of apoptosis sl
FASN TVB-2640  Reversible FASN inhibitor =™ Phase I Clinical Trial
(NCT03808558)
ACLY SB-204990 Specific ACLY inhibitor; Inhibition of proliferation in lung tumor growth (77l Preclinical
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