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TEE BRI BRI A RGBS HUE AT R G 2 AR R, mRAT R R IR YT R . BRI
G (fatty acid synthase, FASN) JZM& 7 H Ak B i SCHERG, HFeik 5intE 2 stiisE . 221k, B2 Ees
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(phosphatidylinositol 3-kinase, PI3K) /K [/ B (protein kinase B, AKT) MHiFLsh¥ AR ZE M (mammalian target
of rapamycin, mTOR) . JoRI MMTV 347 S R 5L (wingless-type MMTYV integration site family member, Wnt) /B Ik
E (B-catenin) . 15 55 S 555G N T3 (signal transducer and activator of transcription 3, STAT3) /J:fFi 43 & & A i
(matrix metalloproteinase, MMP) %52 5 BRI 501 J)— i, Sk JR45 So % 4t B e e 2 e R 2 908 i e 92
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1 FASNSFHEiA

FASN 1 725938048 1, B33 31 N Im&h 1)
B4 Comaitail. 3 Numas ik fb 2= VEH -
BHIE A (beta-ketoacyl synthase, KS) fiigefiifl
AN, TN/ 5% % B (malonyl/acetyl
transferase, MAT) 757N fE5L/ 2 B IL 5455 A
JKHif§ (dehydrase, DH) ALK ; 44 C hidh
A2 E H . I IR R (enoyl reductase,
ER) 1 53 M fb e 2430 i S 07 . B T I i A Ji it
(beta-ketoacyl reductase, KR) 57 fHEALif J5 N |
Wik (thiosterase, TE) BEHAMAYNRITRZ, LA
R ERE AR VR 1A S5 A% 1 S S EE R Sl A
FASN KPR E 25 G 00, i Zae S IRy
7 (cofactors) AH EAEHT, 7E Ak 2 72
FASN DL Z k5l A FITN — BEAHEG A A RORHZ A0 i
B AERE R R R S DR o

RS TT, FASN = 2LAE IFAE AR i 4 40
ik . FASN [ 38 R M 37 28 5 2 U A5 538
RS, g SRR YE . BRIz 4k
B i, IR SHMEARMMHETEN (B,
U E3 72 K i 5 T AL F FASN 2 AL P A, 52

JIEAEE A 4

rt0000000

TR 1 12 Z AR 8 FASN B P it it
FHX: ZREEMBWDBEAMACHIEEN?2
(membrane associated RING-CH 2, MARCH2) #J
i 7 4 K48 (K48-linked) #iff 177 F AL b id
FASN, feffi HpeaE AmHARREE ; M, Z 5 5R
P # A B§ 20 (ubiquitin-specific peptidase 20,
USP20) WI3E it {84 FASN, ZERK 38, 2 i
FASN A, i 5K ol o e ik Jig 7 b oh—Fh 2
A SR AR T MR IR Mk T E R F R
(phosphatase and tensin homolog, PTEN), 7F /& ##
FIOA AT, H Cumnl RAM AT A4 ZRiA
& B F )8 # M 8 (neural precursor cell-expressed
developmentally downregulated 8, Nedd8) & /i,
JE 1 PTEN-Nedd8 il & H , &1 )5 7Y PTEN BEA
A%, X FASN & 1 iF A7 o m ek, wT A
FASN TEZR A% N B IS = IR e, ZEMIFHAS B3 12
% % % [ TRIM21 (tripartite motif containing 21)
5 FASN BIAH B A ] B R SRRy 21z = A,
ZHIE FASN A UK BB TR . P | 3%
PEIASE . R PRGN, AR BAE TR A R A
4 B XS FEHY . WE MR mE ML B 3 UM G
(phosphoinositide 3-kinase, PI3K) /& H # fi§ B
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Fig. 1 FASN-associated signaling pathways and signaling molecules
Ell EFASNEXHESEBRREESSF
Nedd8: FHZAFIARAMIZIE LT FIAE S (neural precursor cell-expressed developmentally downregulated 8) ; HER2: ARz 4E KA T2
&2 (human epidermal growth factor receptor 2); FSAN: Hgilid & (fatty acid synthase); PI3K: @EfEEENLEE3# A (phosphoinositide 3-
kinase); AKT: FEF#4MB (protein kinase B); mTOR: WHFLshH MM XE T (mammalian target of rapamycin); SREBP-1c: [#FiE#E
JufF4E A H H e (sterol regulatory element-binding protein 1c); PTEN: #ifRMEE &5k 18 H A1 &% (phosphatase and tensin homolog) ; OGT:

O-L I FEA PR (O-GleNAc transferase)
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(protein kinase B, AKT) 3 [ Y 3 6 o /2 8 45 3%
ISFASN B SRIEZ —, ANRREAKKETZ142
(human epidermal growth factor receptor 2, HER2)
K0S 5, TR PBK/AK T/ FL S R N a5
4% FH  (mammalian target of rapamycin, mTOR)
iR TS AL, T AR mTOR _L I #% 5% PR 5~ [ B
oL 45 & % M 1c (sterol regulatory element-
binding protein 1c, SREBP-1c), [f5#& # A%
255 B FASN 5E RS 2 5 XI5 02 3 FASN (19
FEPRE 5k . FASNAEAL A B FRARR AT X PI3K 454
FUSHEAT R e AL 0, n] 35k PI3K AE R i
SENL, 2K PIBK/AKT/mTOR il 6 P4 . [H]
I}, FASN 5 O- £ W & & # % ¥ % B i (O-
GlcNAc transferase, OGT) %54, OGT i AE# i
el R MRS 1 7 = il B TG P, AT HIE i FASN
eIk 7, FASN & BRI R AT 2 5 AR
R, deRE PIBK/AKT {5538 6 1) 200 i P45 44
FEZ PP IR A b, 8 B IROE OAT fiE #F FASN 7%
SREIPE, N U -5 5 1 Sy o

2 FASNTERMER & HRIERHLH

2.1 FASNSMEAE £MEXHE

FASNAE Jy g A i g BE A% O AT,
IREA AR L H i =R e frig i, £ 515
S S R B R . A AR IR D R AL
HRF , TEH 20 MR, IR I
KA, PRtk FASN BE il 2 ik f Al ik 0, 17y e g &4t
JRLH PRI AR, XPAR IR R B, AN
To oK, R R DR N A R AR 1
H5E, M HE— A UK S FASN 2k THE, RS 4n i
YIRS W) YT Y S i =5t I e S b X Y U
HAEZ Mg b BB 2 ks, (HARE g
HRBB DIReILSe g Sl R 3 SUFF A (i 5 22
S, LT FASNAE IR IR SUomit: (1),

TE %45 H %% (colorectal cancer, CRC) 1,
FASN i i /i 5 SREBP1 {5 S ' . AfESME 5
P 9 ¥ B (extracellular signal-regulated kinase,
ERK) 1/27d@#% " Sk | (222 rEhg e 8
EA RBEVIFHOC ' FigIARE (prostate cancer,
PCa) . Bl "7 ARSI, FASNAE R B —f5hR
AT PCaizWiinf R RO Rtk (95.83%) FIrhag
U (65.52%), SHTHI R PP EIEA A
J5 12 W R F A S R 0l 4 T 2 84.48%

90.28%, XU FASNREJE PCa (I AEZ WA Yrbr
W, XRERWLI R A 2R M A REFEE 5 Cao
S5 VSl A 22 F B BARIESE, FASNAEDU PCa
B PR g R, HERE S M I (P=
0.048) . Gleason ¥F-4; (P=0.004) . Ki#EiziE (P=
0.011) RFIEASS, X—FFIEnl B85 PCa (M
PR VRN B A 8L S OC—— B R Ta
i3 3#7% SREBP-1c | FASN ik, il 2 i 3 4K
PEIGTH K Giorgia 45 1 & 3L FASN Al i ot i
PB3K/AKT/HFL s W) FH R R EAE G 1
(mammalian target of rapamycin complex 1,
mTORC1) @, 25 vd HITT - B PR e i i i ik
[7] J8 ¥ (Kirsten rat sarcoma viral oncogene
homolog, k-RAS). JCi# A MMTV G i 1 5 %
51 1 (wingless-type MMTYV integration site family
member 1, Wnt-1) SFE0mIEF B, 3R
ik — J5 I 32 E BE A0 N e R R R A R R
(cellular-myelocytomatosis viral oncogene homolog,
c-MYC) WIE[ L, J5—Jr ik B4 SREBPs
AT AR R 2 A SRR HE R R A Je o TS e
Ji% (bladder cancer, BC) #F5X T A, HBE MG
FASN /K- i % & T HE XS FREH (P=0.03), H.I
B -V BERRY (L) -2 Tk
(P=0.006) ™, L4k, FASN ik ik 55 K
(osteosarcoma, OS) JfJEd 4 Mg FE ARG, XIARAL
85 21 %E 60 1] OS LHAUWHE ST HE—2L 7k, FASNTE
OS hRIE R FE TR, HHmFRE (FHF24185.7%
vs TTHERG 2H 52.2%) HIm b # B EAH G (P<
0.05), M7 THSELSM H 5 p97 s FIBREIVEH], X
Al AE 5 OS [a] 5T 241 M 3= 5 A Al Jo X 35 o 9 A OC .
Wang %5 2 8 tH FASN 7& ' £ 40 i J%  (Wilms
tumor, WT) ZHZIrh 3Rk 1, HEKIkZ
miR-27a-3p 0 [ 06, T AKT 38 #3005 AT 1 5
FASN ARBPENE 75 1, S MR- . KRS,
AR S BV ZE USROG, Sk 1 L i Ry
IR BRI K SR, ZEFLIERY 2ERE D, HER2-
FASN B AL Ak 5 2 /F ], HER2 i3 ik 24
FASN AR AL AT M 2, 17 FASN 3Gl i3 77 R 5 5
P& F B 5 (ubiquitin-specific protease 5, USP5)
F R T b R I 4 A e K o AR A ) i 4
(glutathione peroxidase 4, GPX4) iz &k, #iil
FUBE TP ISt 2,
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2.2 FASNZERWFEHHI/E AL
221 BOGREAE S

FASNYERME S T, IfdEE Iy . JEFES
PEI7 G 2 B0 G 5, MRKFEHAR R
G U PIRFRIR S SRR G L, SO 20 A
B ‘ifﬁiﬁéma‘*ﬁ% B, FASEIFMIE I R AR
K+ 5z
EGFR) .

Ras (rat sarcoma) .

Z 1&  (epidermal growth factor receptor,
HER2 4, B #8511 FR A I Ak A8 i
AKT S5 540 1, #F MRS

JH 200 i e A 25 e H PRI AL
FASN & [Hii b FASN KTk
c-Met HER2

PI3K/AKT/mTOR {5 i (&2) 7', Wnt/BIK
I (B-catenin) {7 (K13) BG5S
RRBEALARDC 0 oAb, 555 5% s A3
(signal transducer and activator of transcription 3,
STAT3) /% i & J& & H i
metalloproteinase, MMP) . Sarcoma (Src) /AKT/
ZhE PEI S (focal adhesion kinase, FAK) Z&i@ B
DR — S E SR (1814) TEHRESEREE e 10 &
AR SR AR T O EH]

(matrix

CD147
InsR

ISR !Olll PRy llltllll

\* ’/

L NI e Y

R e S
A0 it R A L T AKT (p, Palm) A
Rtk R M .
1 | GSK3p

® =Eu_ s TS

TR Bk SR .= IR £ PSR “

PKM2 - X
@ B 240 R Y
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Fig.2 Schematic diagram of the interaction between FASN and the AKT/mTOR signaling pathway in malignant tumors

B2 EEMEMEHRFASNSAKT/mTOR 55

BERERTEE

c-Met: [A]ffi- | 254k HF (mesenchymal-epithelial transition factor receptor) ; HER2: A&z 4K K F 3242 (human epidermal growth

factor receptor 2) ; InsR: [ ZE Z /K (insulin receptor); CDI147:
AKT: ZE A ¥ B (protein kinase B) ;

(phosphoinositide 3-kinase) ;

A6 147 (cluster of differentiation 147) ; PI3K: 5 I5 ME JUL 5 3 164 i
GSK3B: W& #3340 Bl 38 (glycogen synthase kinase 3 beta) ;

mTORCI: WFL Y HFINEZLELE S (mammalian target of rapamycin complex 1); SREBP-lc: [E %Y uF45&HE M 1c (sterol
regulatory element-binding protein 1c); FASN: JEIFfR& il (fatty acid synthase); ACCIl: ZBE4HAEFAR LAEFL (acetyl-CoA carboxylase 1)

PKM2: WEHERIEFM2%! (pyruvate kinase M2) .
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Fig.3 Schematic diagram of the interaction between FASN and the Wnt/B—catenin pathway in malignant tumors

E3 e ME P FASNS Wnt/B—catenin & {E A REE
: TRMMTVIEE A S R B (wingless-type MMTYV integration site family) ; FASN: JEER A B (fatty acid synthase) ; FABPS:
H'Euf‘ﬂﬁ MR%54 S (fatty acid binding protein 5) .

PKM2
HiEs Ik m==—==> USP2 e
@f&;«sm&ﬁ e { g
AKT/mTORIE % 23
HER2
’\ SREBPs
PI3K/AKT {55 ﬂ TTSREBP-IC
[ FASN ]
] AR/SREBP-1cfi
@ v c-MYCH: [FfEH
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Fig. 4 Schematic diagram of the interaction between FASN and specific signaling pathways in malignant tumors
E4 EEMEMEHRFASNSHRESBRIEARER
PI3K: % i Bk LA 3 3 filf (phosphoinositide 3-kinase) ; AKT: #E 174 fi# B (protein kinase B) ; mTOR: I FL 3% & & R W HE A
(mechanistic target of rapamycin) ; SREBP-1c: BB ST/45GE H 1c (sterol regulatory element-binding protein 1c); HER2: AZSF A4
K M F2Z4k2 (human epidermal growth factor receptor 2) ; Wnt: JC#EIMMTVH & {7 35 K E M b1 (wingless-type MMTYV integration site
family) . USP2: 72 Z455PEE K2 (ubiquitin-specific protease 2); FASN: JRMIiFR & fiF (fatty acid synthase); PKM2: P Rk fitFM2 744
(pyruvate kinase M2) .
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PI3K/AKT/mTOR i i 15 4 ffa s 5 . AR
I/ . FRAEAZ 8, 5 FASN Z [ /74E1E
FAGTIA o g I 4t B IR 5% 2R 32 (R0 iR 3 /Y PI3KY
AKT {55 55 5, ] 38 3 0 7 0 I A s it 35 6y 3

(glycogen synthase kinase 3 beta, GSK3B) #l
mTORC1 f& #EG I R & i ), AKT/mTOR {5 53

% 0 AT O#E B B OBE R 1 CD147  (cluster of
differentiation 147) % , W b 5% 5% K 1
SREBPIlc W3Rk, IS EL4E FASN FI SRR A B2
fLi 1 (acetyl-CoA carboxylase, ACC1) FENAYE
SRR A L R s, (R UERR LA B 7. FASNAY
AERIRFERIR , 2 A AR I T A S5l i -
AR 1 AKT A I 50 FBR R AL 0TS . T3 i
Sk F SREBP-1 151 I FASN mRNA %35 ; 1M
XF PI3K 45 85 [ BT E A TRt e A s i, ml i — 20
K PBBK/AKT/mTOR i# #%i% ¥ **/. FASN[Rik 5
AKT WEGEAHE ORIt FASN RRELA4ERFTE 5
FikKF. TaosF ¥ Hitili, BCH3RiAM FASN,
H A 55 52 LA N B 2 84 B ] TO 1 2 (pyruvate
kinase isozyme type M2, PKM2) -SREBP-Ic fi
. PKM2 id 1454 SREBP-1¢ I 41l AKT/mTOR
W, TR SRRk, JEI ] FASN
LR S ABH W g &A= . JFH., FASN W fEiE o
P15 Wnt/B-catenin i& 12 4 #F BC 41l }g 1) 1% 5 A1 5%
£ 21, 0S ., fpfi HER2/PI3BK/AKT {5 53 4 1%
PET I, FASN DB T AR OS 4 Ml i) iE %
522864 B, UESZ FASN 38 i P8 15 3% 45 5 il UK
SRR ZEMERAL . ILAh, FASNHI AKT i
A DR HF W g A IF il T . Che 5§
FIH g /N USRS L % B FASN B 2 0] 5 4= 41 o]
AKT J AKT/H] BT - b B %% 4tk B+ 32 1K
(mesenchymal-epithelial transition factor receptor,
c-Met) IXB/NEURE &AL, (H6 BHKER F/c-Met
BEAUTCARN, 2 B IR A 1 X DA S R I A B i AR
B TR L R ISR . Jin %6 2 W5 & B, CRC
H1 FASN 38 11/ 5 SREBP {55518 A1 1 I [ s F1
2, HhE5E CRC 404 Sk

Wt PERR BRI 2R WA . S84 TR Y Wt
MDA, AR 2 B 5 7E Wnt %) 22
g W7 iR, i OIS R e T S AR
BEKAE T, M B4, TEIREELA T4

L PR 7 R 5 W 2 s DXL, O I80S Wnt B R PR Y 35
ik 1, Wnt/B-catenin i % 0 9K S R BTG S
5 S A AU AR, 4 FASN Al 0 i) Wt/
B-catenin, c-Myc ¢ {&d (5 5l % . 7ENR B S
Wt {55 (952 B, IRIIRES A HEH S (fatty
acid binding protein 5, FABP5) A T HEMWN T
YEHI. FABPS LRI H438 FASN ik, #F— b fe ik
IR FIASE SR, FrEEUE Wnt/B-catenin il
%A o /M= N 31 SN W = 2 ST S Y DA
WagE | ITR SIRZERETT

HAAF 538 1 S AR BLT A S AN W 8T
B, EB A3 R IR bR A M B . Huang 55 ©Y
IEW], FASN f 2 1K i i 5 STAT3/MMP i i#% J
W B 1A Bt ¥ b (epithelial-mesenchymal
transition, EMT), 5@ fiF4npapii i fene Jr, H
RS2 e e i RAEAE R 74558 H (insulin-like
growth factor binding protein, IGFBP) 1-fk%& S
[A¥-la (hypoxia-inducible factor 1-alpha, HIF-1a)
B, BELAS A4S A B OB AE W . Du 5 P
iB, FASN fE B S bk L 25 55 7% 1 S U Y
-, 7 THD 3 Ak [ P o 4 AR RO i A -Sre/AK T/
FAK {5 5 5l LU o i 76 20 L i R (2 28 06 0, o5 —
J7 T AT DA 3k g3 s i s A R PR 2R G AA
(platelet-derived growth factor-AA, PDGF-AA) /
IGFBP3 5 ik LA AE . Liu %5 7E L Dfg -
JEE I, FASNilii3x5h SP1/PLA2G4B 5 Sl fE it
FRANMIAYIETE | 108 | (R ZE SOCHERENR BB
P A B8, (phosphatidylcholine, PC) H4J4: i . Wu
55 ST BEE 3B, FASN J# 1% ERK1/2 3 4K 8l
R THEPT, E3F CRCIHFER .. B T B3O
e 5 T, —L2 3P RNA (miRNA)
2 5 FASN B4 L, PrEl i 33k FASN
I PG AR (S Sl . Jiang 5 Y WFIE R B,
FASN [ % 53 300 w45 88 3F 4 i3 RNA  (long non-
coding RNA, IncRNA) POU 6 % ji% [A] I #E 2
(POUG6 family homeobox 2, POU6 F2) -AS1/Y &
254811 (Y-box binding protein 1, YBX1) B &
P S, N-HILIRE (m6A) B4 ik Y
POUGF2-AS1 A fE 2 73 7 348, S5 5t 7
YBX1 % FASN Jii 8l F[X, [ 3158 FASN fi9 4% 5
Fik, HEARE IR AR DB R . Wang 5F 2T
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T kX WT 5 i 55 21 21 5L DS ) 9 i 22 S5 R A
miRNA (differentially expressed miRNA, DEM) ,
4454 starBase B4 2 U FASN #E) (1) miRNA, 2
28 SCHE X Bl AE 3 4~ 5 FASN ¢ (1% 56 4 miRNA
(miR-107. miR-27a-3p. miR-335-5p), il LA
A& (Gene Ontology, GO) HIREE £ Hr . SEmf
FE i S R A EE U N (quantitative real-time
reverse transcription polymerase chain reaction,
qRT-PCR) K:FESE, miRNA A]GEf i 545 FASN
Z 5RREACHT, #EmsEm WT &4 &, HrfmiR-
27a-3p 8 il A LBk FASN 5 WT 2l . Tl iRy
B9 BB O, Zhang %5 BY & B, #
(cervical cancer, CC) 1 FASN i & ik 0K 3l 2 M g
J', HFRIKZ T miR-497-5p AT ), TR
PRSI D e UEF B HE 7] FASN AT 04| CC & e
2.2.2  FASNTEGEds 4 A1 AL

FASN 7[R e 42 rp i R # B 2R, T
RE (e JE IR A ) — DN R

TE T 40 i 77 16, FASN @l i g 10 i & 41
-CD155 #i5 _1A-T 40 S ERR R AT ITIM 45 R4y
A (T cell immunoreceptor with immunoglobulin
and ITIM domain, TIGIT) /4r{b#% 155 (cluster of
differentiation 155, CD155) flifltE(E5" 4, H
FAM ] CD8T 4 (1475 Ak 5 H)6E . Huang %
WS R B, H0H FASN A] A - JH-9i 4 At 3= 220
LM A M E A K12 (major histocompatibility
complex class I, MHC-1) #zHH gt 4k Al 2> MHC-1
VS EFRRR AR, NI MHC-1 3835 . R i 5
CD8 T 4iififl (cytotoxic T lymphocyte) FEt, FH7E
J AL R A A vh (R 2 £ 2 iR 211 CD8” T 41 i 1Y
YU A EH . FASN il f b A B0 f e R AR
HIEY), N FREFERET Z KRR 1 (programmed
death-ligand 1, PD-L1) BYFFHAMEILIEME, ZEdsd
TEP R AN b RRS e P, ARG 5 6T T 4 Ff ) 4
JER AL S A . A FASN iA 3 3 Janus i il
(Janus kinase, JAK) -STAT3 {55 i #&4e F 4 Bh itk
T4f117 (Th17) #9534k, JFilad PI3K-AKT i@
VWA PE T Y0 (regulatory T cell, Treg cell) AY)
BB, DTTE F B S Mg AR R 5 vh o)
I RAELER B ARPEIHIRLN . FASN B FZIa R} 58

RANEANRETE WS PUR SR RE S, Ml rh k2
Jf i etk 5 7705 , I8 f SREBP-FASN il fie i A=
Rt B AN S BTN Y TidE ] FASN
0t 750 B A T L3 S R R SR 4 A R
HI CD8” T itk B2 4fl i A1 A AR A% £ 48 B (natural
killer cell, NK cell) HZMIREMEbR P A9FIE LK
Uil Treg 405 | BT RE See It . B R 4n i
I3 A M1 EVFIM2 8, M1 R e i 0 AT IR/
M, M2 BB RIEEHEMVER . FASN K
o 2 I e I I TP 5 ] T A AR R AR A I
ISR AR I AN N -, A M1 B AR
A o AT M2 LRI AE A 22 FASN FY IR TR & il
HeRFANA N BE, I H FASN W] Jiin s 0 v 41 A i 72
B, 3 5 E W A M 00 . FASN W] LLGE o
SREBP-1¢/FASN/A3 1 % AL fll &2 mTOR-SREBP-1c-
FASN A1, i 7F . W 40 [ 2 8 1) M1 Bl Ak, 38
5 AKT-MAPK {55 FIfE R 5Bk, IS5
TRES & S I % e BN B2 P 1R 5 A 1 454
i % {& 3 (nucleotide-binding domain leucine-rich
repeat and pyrin domain-containing receptor 3,
NLRP3) RPE/MERYHEE ' TE B8 BRI A0
WHoEh R, SR KT N- S BESL L 7
it} 10 ]38 3 55 FASN mRNA _F 1 ZBEAL O S 45 A,
e i B AR AR, B K 30 L 2 L M2 A
e S EEOTIEh R . FASN idE i BRI IH
B QI ) NK 40 AR5 BE T, T R ER FASN A]
WL F ], B SRS ETE REOR

R 7 A T e A, FASN i 1o s
i 96 TP B v AR Jeg [R5 1 355 SR 2% 5]
n, B AN A e R A AT M2 EL AR . Treg 4
P A H FASN GE i, T B3 v g R 1A A st S 4%
A 255 W) B 22 200 B Y R Al ) TR B 5
ATEMRE T, FASN By RiRIL SR A2 . A3l
3kJ% 9% 5 (human papilloma virus, HPV) &Y% &
NESESE PR BR] , 2D S i MR S 1
JERE =

HZLEAFFTIEH , FASN 1E7E B A MR i 2R
B e e ARG « oA T RE AR 1 O LK By
R, FASN A A] DI Ay Jied S e 16 7 30 R g E A TR
K, AT ity 7 R B T A= o br i
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Table 1 The role of FASN in the tumorigenesis of various cancers
*1 FASNTEZEMEEZETHMIEA
JirRT 25 7Y FASN{EH] TR R T BT X FASN 42 4L 1 FASNAN 5 1 R 8 AL 1 ZHE R
SiHpE WEhEiki%;  POUGF2-AS1/YBX1. POUG6GF2-AS1 (m6AM&Hi) —3f ERiBifGELIEmL (PC) —4m]  [14-16, 32,
JE ST HRT SREBP1 S YBX1 £ FASN J& 3l T — 38 50 NKAHME (i H [ g A 2 36]
L — BT IR WUEERK—
SREBP LS — FMFASNERIL /v SRR TR
JE5 Pt e B HiGEHk4l;  PKM2-SREBP-Ickli  PKM2 F i —AKT/mTORE 2% ##3% Wnt/B -catenin il i —BC 41l [28-29]
etz 28 T — 1 SREBP-1c— £ IKFASN KI5 5 5 7%
L
MEA R R A e il AR. SREBPs. AR B 45 5 FASNJA B T — {2k AR/SREBP-1c il file-MYC 3 [F [17, 19]
& LWiks &Y c-MYC FASNm= &1L i FASN— {2 # CRPC 41 iy
AR 4% SREBPs— 1 5 FASN #  14
SRIE T
HRR R ER kI VCP/USP2. HER2/) VCPH4EUSP2— X2 H AL 1EMi FASNSVCPY EEH—5e  [7, 21, 30]
JH T PI3K/AKT — F& % FASN & [T HER2 Wi — PR 4 L 7% AAE A7 e 1 — AR
PI3K/AKT{E 5 — LiHFASNERIE bRz b5 75
B REMAE RSN miR-27a-3p. miR-27a-3p ik & i& — f# B X WS MR BT B e e [22, 37]
WG &Y AKTil % FASNIF)# i) 4] A M T
AKT B — {2 3E FASNAK 5t M B
05 £ A
A IRBIRITAE A c-MYC. STAT3  c-MYCH H—HiFmTORCIE S A7 1 Bt Ak MHC-1— 1% B A [ i [31, 34, 40]
i) e e L —IXZHFASNEL SRR IK — &I CDS T MG IR
STAT3 ¥ i — 4% 3R FASN 2 i ¥ MMP-2/MMP-93% 15— it T i
ThEe SHARITFS
=t IR R miR-497-5p. MHERE miR-497-5p 1K & & — f# B % BOE I8 48 -Sre/ AKT/FAK— 3 58 [23, 35]
(LNM) YR FASN %% ¢ f) 400 ] JIF o] P2 7 24 £5 1% 2% : 43 W PDGF-AA/IGFBP3—
—BHFASNAR A 15 5 il P R
AR MRHER2EMER HER2 HER2id 1A —FASNES Z R IR USPS #% A k1L —GPX4 %72 % [23-24]
AL, R 4 A AR TR Ei) N i3 G A LIEN Tt e A
AN

FASN: JEWi 24 i (fatty acid synthase) ; POUGF2-AS1: POUZS #4486 % ji% i 51 2 )& X RNA1 (POU domain class 6 family member 2
antisense RNA 1) ; YBX1: Y& A E 1 (Y-box binding protein 1); SREBP1: [& 45 JC/F45 A & A1 (sterol regulatory element-
binding protein 1); PC: BiEMEAHAL (phosphatidylcholine); NKANAE: HIAANUIANAE (natural killer cell) ; ERK: 2 I 45 25 i il
(extracellular regulated protein kinase); PKM2: NERARIKAEM2 (pyruvate kinase M2); AKT: FEHi###B (protein kinase B); mTOR: i
AP HEMFEZMEN (mammalian target of rapamycin) ; Wnt: JEHAIMMTVEE A7 s R K (wingless-type MMTYV integration site
family); B-catenin: BIZE[T; BCHNM: BEHEIEANM (bladder cancer cell); AR: MEiZ Z{& (androgen receptor); c-MYC: H a4l ise
9 995 17 95 2 LRI JR 4 (cellular-myelocytomatosis viral oncogene homolog) ; CRPC: 23 HE BT M 1 51 i %5 (castration-resistant prostate
cancer); VCP: ik 4 (valosin-containing protein); USP2: {Z ZFrFIEH T2 (ubiquitin-specific protease 2); HER2: AFEEAK
[AF3Z{&2 (human epidermal growth factor receptor 2); PI3K: ®JREEILEE37#4 M (phosphatidylinositol 3-kinase); STAT3: {5 5445 Kbk
% 15 B 73 (signal transducer and activator of transcription 3) ; mTORC1: IMiF P H M HE XL EHE A1 (mammalian target of
rapamycin complex 1); MHC-1: EZHAMAEIEE A 1R12E (major histocompatibility complex class 1); CDS TN : 20 75k Ttk B 41 ity
(cytotoxic T lymphocyte); MMP: FEF 4@ 1§ (matrix metalloproteinase); Src: [RJEEHLA (sarcoma oncogene); FAK: Zhi% KEILTE
(focal adhesion kinase); PDGF-AA: Ifil/MATAEA K FAA (platelet-derived growth factor AA); IGFBP3: i A KA F45EHE M3
(insulin-like growth factor binding protein 3); LNM: k%445 (lymph node metastasis) ; USPS: iz K4r53 P S (ubiquitin-specific
protease 5); GPX4: Mt H KIS HE LWHE4 (glutathione peroxidase 4) .

A, FASN SN 1 it /2 28 LI 24 W) AR v O 3 AR -
B, ER—MEE, TR/ TR 2y
Yk 307 Hak, SIEW MM, Er7eiEa

3 $B[E FASN HIBME A T SR A%
Bt 5 X FASN 75 i Jed A JE AL 1] ) 0F 5 AN W
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L 2R 5 EH AN, EA R R A )
RIS ST 55 =, PRERREERREEE M e 4 At
AR FAEIE T AT 1Y, R L FASN S # 5 m Ly
AR EROR . 1E S FASN 7E 1E 8 4l SURVEIE 22 18] ()
XFh 2% A, ARAH FASN SR H0R 254 1 4 30 5
AR o
3.1 FASN##II

FL I FASN 006l 770 4 455 I 88 7= 0 Qv o 7
(cerulenin) ., FHMi A E (platensimycin) Fl C75 3L
Hrami ) Y, C75 5 FASN 4 3 Fl R [F BB (£
i TE. KSHIER) LIReAHEAEM =, MRERE R
FASN I KS b iy e K G5, Al LA 5 A FLAR
FE AR P A T T 2, X i ) A 2 Al
PR F X #8Z FASN B92E W27 e AR A L (H
IR R 16 M, NGB IGIRIT R 2 EAEEA
I A 101 38 56 1) 8 2% 45 14 FASN il 336 4 100 il 551)
TVB-2640 Ay [a) i, DL M FASN {55 4 i & A IR A
(R R A K HE 3l T FASN 155 8 42 190 4% 1) 9T 5 44
o XI5 o Z AL A VE AL & AR DL b eg
SN, AL R 0 FASN BEE M . R A
FASN FRIAIKF- | T HUAH DA 3 i 5 HoAth 43140
SPMEIE R, b 22 B R B 4 HE TVB-2640
TVB-3166 fil TVB-3664, #f{F H T FASN /i) KR 2%
Fa3 15, TVB-2640 1] DL Z 87T —BEA AR, (%
I = A I H I e AN K I H I — 8 B — TS
fi2 (sapienic acid), J&3H H =2 FASN il 91 il &
J1, EEAEE X KRASWT JE/NH A i . LA IR
PG Y TVB-3166 8 3 AT LARFAIR 11 i bk
LR v AKT OB , A R0 HE 20 L GO/G 1 241 il
JEIA SR A AP T 5. TVB-3664 BEFE KA
RETR G A B, D80 M An e g 5 B, AN [R) R
JEE KT TVB 2 FASN il 71 () S50tk A7 A B dd 25 57
X Al AE 5 5 5 B AR M RO A G . Y PIBK-
mTORC1 {5538 [ 55 {58 23 i Bk MEK-ERK 2Z [H] 11
AN, M 51 & BRK G #0E ©7 . K-Ras 9K
B 1095 20 MU 7 RAS/Raf/MEK/ERK 1 PI3K/AKT i
BRI HAT A, (8 B FASN 406 505 A7 RE LI 3%
BB, DR T — I A s — 2 TRk, b
SR EF 00 0 S B A By, A BB R A A
ZR7E K-Ras [ 200 5,

Btz A, o 2 A% =X 590 1 i S T
% o Tamarindo %5 ™! WFsY B, -+ WK TR
(DHA) 5 %( SREBP #% 5% & )7 i /b, i1 5 2
FASN A&, DHA 8 i B g A A & 35 4

il PCa YA . Wang 55 1 53— R iR AL 4 IR A AL
HE 22 (aluminum based metal organic frameworks,
AL-MOF) , il FASN &bl D g iR 1) £
JIG, DTV A JB5 IO P 4 L PO 2

3 24 P 53 WA R L FASN IR
FH, Ban e % 3 vh 0y 30 P/ N R 1 T
ACC/FASN {5 ‘Sl ik, FHIK 25 i i 200 JE g o 5
J, DA ) 5 e, FEOR B AT LA s 4 )
SREBP-1/FASN/EGFR il M iy %iE 2% |- /]~ 240 fid Jii 955
i
3.2 FASN #l&EF SH M MEZLMEREER

TEHUMIR IR T ERE, fd ] FASN I 15 &
HoAb 2 Wy eSS0 Z2 Fh IR 15 Sad i, 5 HA
2GVE DT I R AN, DT K 45 B A e R 24
Ho YRS IERVERIFLEI T L3R 3 R

S —SIE W) B TR, T FASN ]
FITERSZH Gy, Refg i U W ives 20 I 17 12 DA
KA R, HFEAMIEAIRRES, SESIITH
Y I W H AN o W TVB-2640, TVB-3166 il TVB-
3664 W] LA VE FH T 5 FASN W , 400 il b 988 1
HagH e

5 SRR A 25 B VR T RCR I P R T
PE. FASN IR 5% 25 Wk & A iy, ml Az
1+1>2 BRCR . Heuer 5 1 5T RIT, 5 5t ffi
TR —FP 25030 7 L, FASNSHIBR A5 A2 he iR
7 3G SR TR A A i R 4 A AR S B A . Giro
-Perafita % ' LB, i FH FASN#IHiI I LAS R &
B F MM (epigallocatechin-3-gallate, EGCG)
C75 I HERA VY 22 H B U@ R Ak i 245 1 — B
PEFLIRIEE  (triple-negative breast cancer, TNBC) J&
7 5 Fh RS A S A S O R AR SR g PR TS M . Li
5 1) BRI 45 5L 5 FASN A i 350 BRI W) i 5 2R
PLARJETE N AP AT (5 TR 00 -0 s - 2R
9k JE M 25 (hepatocellular carcinoma-sorafenib
resistance, HCC-SR) 4 Jifg (1) 38 58 HLAT B[R] %00
HEAb, FASN 5 45 G2 A A sl il 156 H ] A
$i e I MHC-17K Y-, DT 5 i Jif e 1) 492 6 it
A g DR 7k (A W o 3R A PRI

S = RIS e o oAt 245 Wy SR E Y 245 )
Wang %5 ' B 55 8 78 T i F 2 #0457 (proton
pump inhibitor, PPI) AJ LLFEAIR FASN 78 FL AR 8 41
Jitl 2 MCF7 1 MDA-MB-231 %5 ff iy 6 3%, i 40 iy
XF 245 ) ) OB B T, TR I LR O
Cheng % 7' &8, #ifIk FASN &3k i PI3K/AKT
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17 538 5 T REe AV JDEL 9 9 200 IR 194 555 Wl 5 T 245
Ma %5 BRI, ISV TR, i FASN fig
i . 25 42 T iR A 5 A2 1 2 ) B SO o
Xiong % ' KB, i A AW RIS SIS 52 1Ay
(peroxisome proliferator-activated receptor gamma,
PPARG) i % ik 2 W % ¥ i PI3K/AKT/mTOR
(PAM) {55l %, 1A { FASN 2k nl LI i 3 %
I AR AEAF T 5, RIS HER2 4L 10136 Y7 254
AR S n

FASN i 57) ol A5 AT AR 25 W5k 1
PLIRE 3 MR RCR , MO ARMIE B . BT
N G SR AR DM 250 R Mk g o

4 FARPJEESRRRE

FASN F1Jifgs BB 5 AT 98 TRHAR Z2 Pk, annfih
JeR AN AR T YA [, s A0 A R FH FASN ASBE
G CH SRR T s B ORI IR Pk s, il
un = 7R 3 K SREBF 3 % # 35 [ F 1 (SREBF
pathway regulator in Golgi 1, SPRINGI) 553EK %
HWOASE i Bg BT 7, S0 A% TS RAS/Raf/MEK/
ERK 1 PI3K/AKT i@ % 7, e o o A8 T 98 14
(1) B 1 Jieb e 201 B Fi8 P8 35 107 FASN 1l 7135 3 1)
PR, DT R B 250 7 45 RN FIAR Y [R]
iR SRR () AN ) b9 2 1] FASN J8T (1)
(Gl AFAEZE 5, UAH ) FASN J100 o6 550 38 3 0
il PI3K-AKT i % . SREBP-1/FASN/EGFR %l 45 7
FLARSE . DN SR IR /N S 28 A TR RS AR A 1Y
e PR AR, H H Al (%) 15 538 3 0 1 RCR AT S8 AN 1]
B, & T9E8 AU KT FASN 300l 551 OB 1) 40 F- D
IR ZED HAEPLRU A RREY, X
TRIT I B FE A UYL R S () R, R
A B ELAT SRR . R D5 o3 A R AL SR
AR 3 AL AY AP A B R TR AR
PEFIRTAS [0 I il 500 o SRt WA 2
L XA O i 0 1 R R, 17T FALSIN 10 31 3510 XoF 3 2 240
VAT RE R 72 DRI G e 6 e A [ g ST
B R ELAT B g 0 0 1 MR 245 00 R AR R K
FASN il 351 i SC 5

#[n] FASN FVRYT SRS C USRS W i, B
TR R B0 o B, BT R 4 S AR
[, W] LA 23 ) 7 S5 4 2 1 T oS o A U

FASNAKH R, GO 4238 . WigIHI4E, ki
U240 L %) 5 PR R R 7K T A S R R A E 8L 1) 25 [ 7
EARE, AT DRI iR i St | O RN g
L HIR, EPXT R AR B M (] T, Zaytseva
SR B, ELUSR pAKT FI pAMPK A 6 4 1R £ 98
W, (HAGIRBEAL TR BRI A 47 (tail-
interacting protein 47, TIP47) /K, X i &
WFFEAL I 25 T 2P E BRI 0. BT FASN A Hf Y
B P RIHE 367y SRR T, IRy T 5]
DATEVE BAGHES TGy T i [R] i SE i rp 24 4 B 23015
PHER, BRI R REIVE R 7 SRS 2511
TERTITZE, AT LM 24m PREE AL IR ERY [R]85, 4n
H i 1E 76 JF & 19 FASN- 25 [ /K fift §8 17 itk & 1
(proteolysis targeting chimera, PROTAC) [&f#5,
DA 258 A RRLL R N E2Z 5y, I PROTAC H0R
R A 22 . AR AR . BERE PR 2
SEli e

5 & &

=A

FASNYE N —Fh Z Dy la 1 — RIKEGEH, 2
TR B KA B W6 B Ak R R 7 1 e 5 1 2 il
TN A e R e v i g A, SRy I
JEANREYIME, SIEF MMM, FASN7E/TF40
Mg . FLARIE . 45 B R A 2P g h s R e 3R
ik, HAaTlhEnt 25 2 480 E 5E . (i AKT/
mTOR ., Wnt/B-catenin) . fe2F/IfyRE 38 58 8 7 12 P9 5
R 385 A% o 9 PR S R B S 2 E L] (&1 S),
PEUERPRE MG TS . TR . RIFESERkR, WS
IEE A FE S A AR I AN, DR A
B0z Wibr S ANGY it s, By, 2
FASN #1115 41 TVB-2640, TVB-3166. TVB-3664
FEOHIFEUE A B MRIAY T ROR, AT
PLE R A K AR AR, BT A
b JifrIE 245 W A 8 R S e e ot 2 W A R,
A T2 IR . SR, FASN#R IR YT Il
PR ACATY T X/ 22 [l A, H Hp G 455 i3 40 ffa T 9
P SRR ES SRS, Kk, K22
IRZ 1 ZH0 S B A BF9E FASN SR VAT 5 %, LA
910 g A QI PR AR Y 2 5, e v R
H AL RETUEHCR . R AR 4
BT AR
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Fig. 5 Schematic diagram of the upstream regulatory mechanisms of FASN and its oncogenic mechanisms
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STAT3/MMP: {5544 5 K I s il iG IR 73/ )i 4 JR ZE (i (signal transducer and activator of transcription 3/matrix metalloproteinases); Wnt/B
-catenin: JCIAIMMTV L A 1 ZE00 0 51 /BHRAE 1115 S % (wingless-type MMTYV integration site family/B-catenin); EMT: | -] 55 %%
1t (epithelial-mesenchymal transition) ; FASN: J§[5fZ & (fatty acid synthase) ; SREBPlc: [EELH T CIF45 &8 e (sterol regulatory
element-binding protein-1c) ; PI3K/Akt/mTOR: g Mk JULEE3 34 /2 M 3 B/ FLsh M) R i R ¥ 1 (phosphoinositide 3-kinase/protein
kinase B/mammalian Target of Rapamycin); IncRNA/YBX1: KiEIESiFIRNA/Y &455 1 (long non-coding RNA/Y-box binding protein 1) ;
PTEN: Wiz &5k 718 H R 24 (phosphatase and tensin homolog) ; Nedd8: £ a4l i1k % & F I 8 (neural precursor cell-
expressed developmentally downregulated 8); MARCH2: JHA{CRING-CHZE 92 (membrane-associated RING-CH 2); USP20. 727 Z4FREE
F1/§20 (ubiquitin-specific protease 20); MHC-I: EEHLM AN E GRS T (major histocompatibility complex class 1); CD147: 5Mbik
147 (cluster of differentiation 147); HER2: AZSFE A KK F 52142 (human epidermal growth factor receptor 2); NAT10: N-Z Bt FEF10
(N-acetyltransferase 10) ; PC: I it IH ik (phosphatidylcholine) ; CD8 T 41 Jifd . 4 fb# 8 Tk L 41 it (cluster of differentiation 8 T
lymphocyte); NKZIMI: HARAGANE (natural killer cell) ; M2#Ak: M2RIF WE4RMIM%fk (macrophage type 2 polarization) .
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Its Role in Tumors and Therapeutic Targeting
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FASN inhibitors can be used in
combination with other anticancer
drugs to achieve enhanced therapeutic
effects

20 -
Targeting FASN opens a novel therapeutic avenue for improving the quality of life, enhancing
prognosis, and prolonging survival in cancer patients

Abstract Malignant tumors represent a major threat to global health. Conventional anti-tumor pharmacotherapy
often encounters challenges such as drug resistance, highlighting an urgent need for the development of novel
therapeutic strategies. Fatty acid synthase (FASN), the key enzyme catalyzing de novo fatty acid synthesis, is
subject to precise regulation at multiple levels, including transcriptional control, various post-translational
modifications such as ubiquitination and phosphorylation, as well as modulation by diverse signaling pathways.
Recent studies have revealed that FASN is aberrantly overexpressed in various malignant tumors and is closely

associated with tumor progression and poor patient prognosis. FASN is a homodimer composed of seven
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functional domains that catalyzes the NADPH-dependent condensation of acetyl-CoA and malonyl-CoA to
generate saturated fatty acids, primarily palmitic acid. Its stability is regulated by multiple ubiquitin ligases and
deubiquitinating enzymes. Additionally, FASN is subject to upstream regulation via neural precursor cell-
expressed developmentally downregulated 8 (Nedd8) modification and the phosphatidylinositol 3-kinase (PI3K)/
protein kinase B (AKT)/mammalian target of rapamycin (mTOR) pathway, thereby establishing a metabolic-
signaling positive feedback loop. As a core executor of metabolic reprogramming, FASN promotes tumorigenesis
through dual mechanisms. First, its fatty acid synthesis product, palmitate, participates in membrane phospholipid
synthesis, lipid raft formation, and protein palmitoylation, thereby activating several key oncogenic signaling
pathways, including PI3K/AKT/mTOR, wingless-type MMTYV integration site family member (Wnt)/B-catenin,
and signal transducer and activator of transcription 3 (STAT3)/matrix metalloproteinase (MMP), leading to tumor
development and progression. Second, FASN plays a pivotal role in modulating the anti-tumor functions of
immune cells and remodeling the tumor immune microenvironment. Specifically, FASN enhances immune
checkpoint inhibition by inducing programmed death-ligand 1 (PD-L1) palmitoylation, suppresses the activation
of cytotoxic T lymphocytes and natural killer cells, and promotes the polarization of M2-type macrophages,
consequently facilitating tumor immune evasion and malignant progression. Precisely due to its significant
overexpression in tumor cells, its critical functional role, and its differential expression compared to normal cells,
FASN has emerged as a highly promising target for anti-tumor drug development. Highly selective small-
molecule inhibitors, notably represented by TVB-2640, have advanced to clinical trial stages and demonstrated
favorable anti-tumor activity. Furthermore, the combination of FASN inhibitors with other chemotherapeutic
agents or targeted drugs can overcome the limitations of monotherapy through synergistic effects or by
resensitizing tumor cells to conventional drugs, achieving a “1+1>2" therapeutic outcome. With the advancement
of modern traditional Chinese medicine (TCM), numerous active ingredients derived from TCM have been
confirmed to exert anti-tumor effects by modulating FASN-related pathways. This integrated approach leverages
the precision of Western medicine while simultaneously harnessing the holistic regulatory benefits of TCM to
alleviate the side effects of radiotherapy and chemotherapy. Despite the promising prospects of FASN-targeted
therapies, challenges remain, including tumor cell metabolic plasticity, tumor context-dependent responses, and
heterogeneity. This review systematically summarizes the molecular structure, physiological functions, and
mechanisms of FASN in tumorigenesis, as well as recent advances in targeted therapies. Future directions—
including the precise identification of responsive patient populations using spatial transcriptomics, the
development of novel combination regimens, and the active exploration of integrative strategies combining
traditional Chinese and Western medicine—will facilitate the clinical translation of FASN-targeted therapies and

open new avenues for improving the quality of life and prognosis of cancer patients.
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