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Fig. 1 Fatty acid, triglyceride and cholesterol metabolic pathways in breast cancer
Bl ZBREiERnEs. Him=0. PEEBEKEHRE
G0S2: GO/G1##: 5 F2 (GO/G1 switch gene 2); DAG: B3 H i (diacylglyceroD ; ATGL: H i =FERJIE Wi A (adipose triglyceride
lipase, ATGL): LPIN1: —Fh@f/lE B2 W5 BXH (Lipinl): PA: B/SER (phosphatidic acid): LPA: &Ml 58 (lysophosphatidic acid) ;
GPAM: Hil-3-BEBR Bk IL #5 F4F (glycerol-3-phosphate acyltransferase); G3P: 3-BERH il (glycerol-3-phosphate); Acly-CoA: FEFL4HMAFA ;
CPT1: WIBEEAAEEER BB (carnitine palmitoyltransferase 1); ACOX2: 34 AS L EF2 (acyl-CoA oxidase 2); FAO: fRTIRBE L
(fatty acid -oxidation); Acetyl-CoA: ZEt##HlFA; FASN: JEiEZAEF (fatty acid synthase); SCDI1: fifIEE-CoAZ:BAEF] (stearoyl-CoA
desaturase-1); MUFA: S AMEAIEIER (Monounsaturated fatty acid); Malonyl-CoA: A —BE4#ilFA (Malonyl-CoA); HMG-CoA: 3-F&3E-
3-FIE R R LA A  (3-hydroxy-3-methyl glutaryl coenzyme A); HMGCR: 3-3#25E-3-F 36 Ik R L4t BE AR )5l (3-hydroxy-3-
methyl glutaryl coenzyme A reductase); ACLY: F7#5F& ATPH§ (ATP citrate lyase); NSDHL: NAD (P) A i 14 2% [ B i S Bg #F L & 90
(NAD(P)dependent steroid dehydrogenase-like); SQLE: ffj & J#i ¥f A 1L ¥ (squalene epoxidase); SREBP: i iff 15 K 1 &5 & F % K 11

(sterol regulatory element binding transcription factor 1) .
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Fig. 2 Regulation of lipid metabolism by Notch, Hippo, Hedgehog, Wnt, and mTOR signaling pathways
E2 Notch, Hippo. Hedgehog. Wnt, mTOR/E =& M XTBE R 5T A E=
SCD1: 7l 5 Bt -CoA LM I 1 (stearoyl-CoA desaturase-1); SREBP: & i i 15 [Kl 7 45 & % 3 [ F 1 C(sterol regulatory element binding
transcription); GCs: W% il (glucocorticoid); TEAD4: TEAZE K8 5% K74 (TEA domain transcription factor 4); NF2: fMZ&E£F4EER
2 (neurofibromin 2); FAO: fgTRP4EAL (fatty acid B-oxidation); LPINI1: Lipinl (PR FRIEIRES) -
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FUIRBR R A K, IF H R BRI 44U h TAZ ZE 1
(14 1 22 3k 0 5 = B PR ZLIR 96 BB AN B 78S AH
X% W R EL, SCD1 25 T ilifi Hippo i 42 iy
VA, RIS I R LR 1 A a2 s T 4 B fr—
AN BTN & B, SREBP MY MR R4 nl
DA Hippo {5 518 06, %o T B 96 40 B 114y £
TEATE AR

6.3 Hedgehogfs SiE

Hedgehog {7 5if i (HH) ##W RS HiES
HH 454 1 1+ K B5 I 85 H Patching (PTC) 15
JiT B5% 5% 5 HH {5 5 09 & W 5 I & 11 Smoothened
(SMO) FIE41K . Hedgehog {55 %' PTCHI
GLI K448 1 (GLI family zinc finger 1, Glil) .
GLI Z %48 2 (GLI family zinc finger 2, Gli2)
TENFLIR T 240M s B0k, HH A0 BEHG s 3L
JidEs T am A B FRTE B e ) . =B FLRRE T Y
TS0 P9 44 D 3 % 38 3 55 43 0 HHL 3 10 SR i g
FHOC LT e A0 M G B R, DT RASS 53U
2l b 978 40 L 2B T Am Ak, 1 T O A b R
25 0 8 RIS T LYY Hedgehog 1553 5
JH [ B e e A & 1 Hedgehog M H: i 19 SMO
F 9, SRR B AT DA SMO AT HH AR
S
6.4 Wntf5Si@ERHK

Wit {5518 12 FH Wt Bt {5 85 B2 (T2 BT
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PN 2 O PR AR B T AR, R 4 Wnt/B-
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FEAEH Y, Wt 5538 B S S 5 8UIR
FRLE ),
6.5 mTOR{E SiE

WL 2 ) B A R LR 11 (mammalian target
of rapamycin, mTOR) J&—Ff{F LRI 1% 22 Z( R/ 75
FIRIL , mTOR {5 538 S AE 2R Hh i 5 &
s, ATLMEE R, S 5T A
L mTORJE A 45 A g L AR 1) 2 7R
H&E A%, mTORCI FlmTORC2, B AN} T #%
AMES L TR EE 4. A M mTOR # &
Pk, 2ot 2R T mTOR(E 54 S
BRI, DLAFRAE M P S TR AR U 3, A
M7= A= ATP LA B A B R 43 F 14 v ] = g =0
mTOR 15 SREBP FUH A B A58 15 28 F i,
mTOR il 751 P L BELIATT -5 i i 24 ) A S A 56 PR 11 2
ik, JfBHIE SREBP %A ©'. mTORCI Al i
i LPINT 4 f 45 K 9415 SREBP, 7445 15 A%
BB SR N 2R 5 L, IR
B mTORC1 #EfRfL, 4usmafbit, LPIN17EZ0MIE
AR I i) SREBP AR # Y L PR % 3% 15V, H i
il mTOR 3442 f) SR M R T LA B A 255t L DRI O A i
TR RN AR A (55 0 F IR BIRYT . BEA
J TR G R mTOR i 7045 28 ol £ 4 4t 2%
Ak o FLIRE - mTORC #4351 75 2% 2 Fl FASN 1)
300 I PR AT IR 6 s H PRI ORE 52

EL 0 A Ji i T Al AH 5615 53848, 4 Noteh,
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AR AR DA T U TR B S — e A NED R IEZIRY
PEE

7 BERABREERERHER

A 701 S B P 4 T L i -t AR -
PRI R = FLR R AL Z R A R (10 43 7 A
ZKPBHY:  (receptor-positivebreast cancers, RPBC)
= B PE LR 22 6] ) mRNA 3k LM B,
XN AL 2 [ FEAR BT SR A A7 AN B AL T T A7
A58 922 5% ©% . TNBC 1 ACSLA4 Wy i 3Rk 51k
A VOARTRAC S SR A O, AEA WUARTR I M R L
fiti 2 (cyclo-oxygenase 2, COX2) WY H T Hi%
MR G, 5 RPBCHIM, NERPMAS BUERIER
HIF 2R AT B S i >k 53 TNBC H sk W52 31 i) BT
R RA =Y G ISR A R A 8 % 55
RU R SRR IR = BRI 50 Ry 3 FPAS ]
AR AL, BFFRERERE, BT HAbE Y, JI5
Jo 5 IR = P LA X T i J TR 5 S 410 ) 7] A
X REURR,  TITTARE AR 28 == [ 7L P DU X AR e
PEAMEN RGOS IR, AR TR —
BV LR B FLRR I S TS PR e, X — 2R =
FLIR IR AT LAXS S8 007 7 A — o A BBURR A 1 R
RN, 5 R R B4 % VR A0 Ay 9 200 L ) —
fiE, AN T XA TR ZH SURTREAS i
FAMINETT 5, XS BRI JZ A
Bt LT 2 5 i A ) e e ) A
AR o

X FLIR i L RN 20 I A R T o R B T LA
R G A BT AE AL, ORI TR IR |
SRRV . A 2 o3 R BT A= ) 6 R
TR, SRR O MR A L R R RN 43 9T
ANTR], ) A B ke L s 4 B e e TR 5 A
TERYAERME SE B4R AE (AN pET4E4mAt . A D 2 |
PN A R — S S e A A ) 2 [R] B AR ELAE T B
SPL g 20 P AR e G PR A 33 20 TR 5 7K
VAT RN AE G R, XN I A AR AR

S0 R e S WP, T2 5 R i

MEERE 5, X e s s T FLIE R oA S
B Z I OC R, AT e vh A A AE A
FHA AT BEfR R BT IR T TR TR 24 B A

MR . H- I =R A IE [ ik 3 s LR R 7E
S AN M R b 2 RIS I AR AR Y E R, (B
ML B CEITEAR R AR EE EATRSRSE AR, AR
BEANWRER o Ne B Qs H 4 A A9 52 2455 I 2% A
W, AR AR EHEARNE SRR, SEAR
[F] S5 A5 T A [ A B ot 43 7T LA™ AR R [l A A4 o
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= 3X 3 Fp g B, LA M Notch, Hippo. Wnt,
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F . B B E LR I AL, IR
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The Progress of Lipid Metabolism in Breast Cancer”

WANG Miao, WANG Xin-Yu, LI Hong-Ming, ZHANG Hong-Sheng™

(Faculty of Environment and Life, Beijing University of Technology, Beijing 100124, China)

Abstract Breast cancer has become the first rank cancer in the world, and the exploration of the pathogenesis
and treatment of breast cancer deserves more and more attention. Lipid metabolism dysfunction is one of the most
prominent metabolic changes in cancer cells. It is very important to explore the changes of lipid metabolism in
breast cancer cells in order to find new diagnostic indicators and therapeutic targets. This paper introduces the
research progress of lipid metabolism dysfunction in breast cancer from 4 aspects: (1) the expression of abnormal
fatty acid metabolism in breast cancer from three aspects of fatty acid synthesis, oxidation and uptake and the
related research progress; (2) introduction to the abnormal expression of triglyceride metabolism in breast cancer
from the aspects of triglyceride synthesis and degradation and the related research progress; (3) to introduce the
abnormal expression of cholesterol synthase in breast cancer and the related research progress; (4) to introduce
the abnormal expression of lipid metabolism signaling pathways in breast cancer from five signaling pathways,
namely Notch, Hippo, Hedgehog, Wnt and mTOR, and the related research progress. The aim is to provide new
ideas and methods for targeting lipid metabolism in the treatment of breast cancer.

Key words lipid metabolism, breast cancer, fatty acid metabolism, triglyceride metabolism, cholesterol
metabolism
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