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[ Abstract | Breast cancer is the most prevalent malignant tumor that poses a threat to women's health in China, with incidence
and mortality rates persistently increasing. Given this critical situation, there is an urgent need to optimize therapeutic options
through basic translational research to address current treatment challenges. This article provided a comprehensive overview of the
significant advancements in fundamental translational breast cancer research in China over the past five years, aiming to provide a
scientific basis and new directions for precision treatment of breast cancer. This research encompasses a range of subjects, including
molecular typing, biomarker identification, exploration of drug resistance mechanisms, optimization of precision treatment strategies,
and identification of new targets in breast cancer. In the domain of molecular typing, researchers have revealed substantial disparities
in treatment responses among distinct subtypes of breast cancer through in-depth analysis. This has led to the proposal of specific
therapeutic strategies for each subtype, thereby establishing a robust theoretical foundation for individualized treatment approaches.
The identification of biomarkers plays a pivotal role in selecting appropriate treatment options for patients. Recent research
advancements have demonstrated the potential of liquid biopsy and proteomics technologies in uncovering promising biomarkers,
offering novel prospects for the early diagnosis and prognostic assessment of breast cancer. In the investigation of resistance
mechanisms, researchers have elucidated the molecular underpinnings of resistance to endocrine therapy and human epidermal
growth factor receptor 2 (HER2)-targeted therapy and proposed potential strategies to overcome resistance. This has paved the
way for novel approaches to enhance therapeutic efficacy. In the context of immunotherapy and targeted therapies, the discernment
of novel targets and biomarkers has facilitated novel perspectives on breast cancer treatment. Based on advanced comprehension
of tumor heterogeneity, researchers constantly optimize precision treatment strategies through multiomics analysis, thus offering
patients with breast cancer enhanced personalized treatment options. Concurrently, the implementation of novel technologies has
been instrumental in facilitating the advancement of precision treatment for breast cancer. For instance, the application of artificial
intelligence technology has demonstrated considerable potential in the early screening, diagnosis, efficacy assessment and prognosis
prediction of breast cancer. Conversely, the advent of innovative drug delivery systems facilitated by nanotechnology has led to
enhanced targeting and efficacy of pharmaceutical agents. Furthermore, research into hydrogel patch technology and tumor vaccines
has yielded novel strategies for the treatment of breast cancer. Overall, China has accomplished remarkable achievements in the field
of basic translational research on breast cancer. These findings not only enhance our understanding of the molecular mechanisms of
breast cancer, but also provide new directions and hope for the development of future therapeutic strategies. With the advancement
of multidisciplinary integration and the application of new emerging technologies, precision therapy is expected to provide more
benefits to breast cancer patients.

[ Key words | Breast cancer; Fundamental translational research; Drug resistance mechanisms; Precision therapy; Biomarkers;
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BRI FEMIE TR B m ) EH RFg
TR, E 2R kLR 19115 35.7207
P FLIEIET A 27.5007 1 o LIS AT 40 A
Luminal A% | Luminal B&! | ARG K FZ
&2 (‘human epidermal growth factor receptor2,
HER2 ) & FERIA = M 2L MR (triple-
negative breast cancer, TNBC) "2’ . —jt¥t
Luminal A# 53 Z Z & (hormone receptor,
HR) Bt . HER2BIPERY Luminal BEIGEFR A i
A (HR/HER2 ) FLWME, o Ay U
[970% ' % T FL R R RO TS S 9A YT
ILAFAE 2 0 S B, R RRIA T S SR T
Syuiayy . HER2BAVEIEAIZY 5 BT A FUIREAR
Hi25% ' . HIHER2IAYT I HER2 P LA

TRIT I AT B, TNBC i A FLIR I 9 15%~
20% . HHAEEIMI K, TNBCHEH KIS
B2, WMZJRSENBERILT R N40%, HF
BREE, A46%M EE Sk m R
I TTNBCHL = MEBZE 21K (estrogen receptor,
ER) . 222k (progesterone receptor, PR)
FMHER2, HXS A 730367 BiHER 273 148 0] 36
JPAEUR . HATTNBCIRYT 1 H FH 7 A 4E B
eIy = 1Lty L/ A
SR, A BIRTT R AR AT T I 1 22 PE K
H AT BIRTT 5 12538 il A A U E AN RN ) 7 A= Tid
AR, BRTE R SEREEE LR ST L R, B
T JH PN 3 WY 7 R 4 R0 300 2 1 A4 P U ik 4/ 6
(cyclin dependent kinase 4/6, CDK4/6 ) i
CIET=Y AN RN N TSy ey O ey B Y i
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251G FTHER2YAYT n] 45 HER2 BH A FL AR 1)
JER o M v E L HE BCR  B B
[vi) SV 764 () 3 7 O ) B 3 25 5, e Ak A AL
TR YRR R SE AT L i Yl

SE A % AR B 5% A FLRR I TR Y7 U
KEENMG, HEBOAT SO hs &y m %
i W 2AHLH IR R . RSEIRITRES R, A
FORTiE s m S5, BT LR IR T AR T
s R TS o RSV L RR IS AT X R 1)
AR, WX IE R AN R, e A
P78 Hp b i A . ARLEARKE R G PE R RN
a3 B H L S A TR AL e AL A 9T S A ) 2 2
B, DI R LU RS TG T T R IR S 2
WA AN B T ST A
1 EYEREY

TEO T )2 7w, PRI B S T
RUTE TS 5500 A= D s 8 AR T oy & i S5 5
ST /N (TINS5 8 =<2 o7/ i/ D0 B Vi v (U Rt R A ER T
ST RMBHEXRTE . Han " 23—
izt TIAIGIRIFSE, R T E A B0 A1
PD-L 157 DI 593 FF B4 ( TQB2450 ) Flfig 2
T TR 71 791 22 0 R JE B o FH T I TNBC —
LIRITIIRCR, S50, RN S5 L R 2878
SRR L8 P AR 2 A8 B ] AAT RO B0 3R T
7 EBITR. Chens: I WIS L, COL5A1E
1175 5 L AN AR AL AT TGEBAY 20 W5, A 7E i yd
PER LI P 25, 48t COLSA AT LR K Fii
TNBCALI P 25 L AR o AL AN BES 53 Bt
Ve — R AR R AR T AT A, fEFLIR
FERRSIN . S AR AR W R R
J1o XuE VO XL R A IR ER N Y R
H AT T HRAE, ZPTALDO1A] 1l LIk
ICANFERS 0 A kB, 48 I TALDO1 Y 52407
T EA s BB BUS T )

WAL, AR 2B OCHE B — SE P 4 AR
AT 25 IR YT RIS A e — 2 R PRI . Jiang
2t LU S S g ST KRB RS T AT, BE A £
HAFBAF, LA S HAER LS, TRAH
TR T S PR 41 AR S g I A e 17 ) ek 2 O
Bt i, [REAEAETPS35878 5 AURK AYE DKL
P10 BB T X A IR T e AT, T (RIS
FEAETP5 39875 5 MYBYE DUEH 38 (1) 8 5 % iz
TRIF AU, Xk R R R AT 7R S TR AL
BIRIT R, BT G B — i AR SR S A,
WTFRATG JEAS 5 B AR DL — 20 4 sk VR T

Ko
2 FEMARNMRER
2.1 RE@EA LR

P2 IR YT TR BEAR 5E K 30 0 ol 3 s 1T 784 71,
Ji 3R B WS T s R RO . AR, A
A 1R i85 40%~50% 1 B8 B ZZIR T 7 A T
2 ') ZhangZE U WIS, &R/ AR
%M ( serine/threonine kinase, AKT ) i#id1F )2
BRI A FcGAS-STING 5 5 4% il 4 0%, ok
I A2 2 g 3 58 55 9 3 R YT K bL . ixF s AR
, BEA I H STINGI B 7 A AK T ] 57 A B2
BRI INIRIT IR 2y, Sk o3t s i AU L AR g B
FITEIT ROR AL T8 A 22 . SMAD4R A1 7L
IR N IR T BOFE PRI o AN B a . Lidg:
RINSMADA) G2 30 1 1 SR ER FTHER 25 5-5% 3
T [ SO 1R LRI N A AR T BT, R
S FHER I 37 AIER BB 57 T A %50 3
BN NIBNATTIZ . AL, Chens ) & BLK 4t
EZiSRNA (long non-coding RNA, IncRNA )
LINCO25687E PN 43 A6 TR 24 1) 1 T AU 2L s v
Bk, ZHIE AR, LINC02568 7] iz 2 M
VU R /ER i T (1) 5 R SR, e o) ik
PR CA 1 24E F5 iR b5 S i pHAR S o BEA
MM LINCO02568 1 [z LA AT IR 5 W 3 WA T 2
Yy C A 24 300 R o e A, A P A
TBITTIZY

CDK4/64M il KA N 43 WAT6H YT T LA W
Ji T AR L Mg FR A MO — IR TR, (B
EE A HBEZE . Quan®E ' & BLCDK4/6
IR0 i 245 240 ke v 22 BT i R A R G i
[ poly ( ADP-ribose ) polymerase 1, PARPI ] [
LR FGE B FIE. S IPARP LE {2 EDNA
516 5 A4 G /S Be iy 45/ S CDK 4/6
P AV 245 109 & A o A FHPARP LA il 57 5
CDK 4/ 63 ] 7)) 7 i 25 B8 IG 77 U8R . e sh,
CaiZse ') % P IncRNA EILA#E i f il cyclin E1f7
12 Z AR AR AR I8 48 5 CDK 4/ 6400 il 771 ) Tif
24, i, IncRNA EILAF 81K 72 IR CDK4/64]
SR 25 R T AE TR 7 A o
2.2 HER2MaMHSUIRE

EFXTHER2 FHAE ZLARE 254, HER2HE ) 3A
JPHUS T B EMIGIRRSS , (B3 B3 th Txha
FEre R M2 R E & 0, SRR
HER2RZASHEAT I HE 17167 1T BEAS /2 LABE T &
FA G LidE 00 B 2k BT 2 B4 e
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FIRTE R & & INATSL K HA T IN- 2 kR
SR o IR A T A TR A 2R R ST
R Ak BEHTIPIE i, X PERNATSLEHE 5
HER2 FAPEFLUIRES P AL AT R 5 . Xing5 ' &
P, CKLFEEMARVELES 4k #ytk6 ( CKLF-like
MARVEL transmembrane domain-containing 6,
CMTM6 ) Al 5SHER2 HZEM EAEH, #THHER2
HEEMRENE, T il Z 2R it 24 .
I, CMTM6AT 2 W v IR HER 2 FH A4 2L B 98 Tif
ZHVEAE VRIS . DuanZs |2 RFST i — 248
7N, PUHER2IGYT Ak K PR 25 5 F1 B AR BT A
P GRFE, XS SCHESE R o)) 7 IX kA 4l
BB B S 8- 35 58 A AR R U0 AE G .
) 3 A G R AR A B AL PR = AL T T BE AT Bl
TBHIEHTHER2AYT 4k L PR 24

Ak, BRI B R, 20%~50% 9 FL AR
I BB B AFAEPIK3CARE R 97 , Hidh25% HER2
PRV RS . PIK3CA/PTENX: R 28728 30 I PI3K -
AKTAE 5 7 5 2k B s S HER 2B (w36 7 it
WA RAE I, PISKAM I 7E I R
RIS T ORI R EIAE . Zhang® 1 T T4
T PI3K-PROTACHE 7 PIK3CAXE N 975 Y HER2
PEAE IR dr b A VEH, ZIPI3K-PROTACHE
B PR 52 I e 240 LT R A s JE SE HUHER 2 25 4 9
JEIE. Guo ' BFSY T PI3KaZ¢ A EHER 2 FHTE:
i i JR v g AR AL . 78 R THER2 BH P FLAR
Jth, PI3KaS&78 i o 0 R st Ll i HER 2 e H:
A7 A i A PR U ) BB R, NI R AR
DRI 40 ¥ Jeb e A B A B4 5 5 SR, ZERRHER?2
PRVEZLAR D, PI3KaZ3 7% 3 30 E 4 o %o % 22
PUHER2IGYY = AR du e, il o Frae s PI3KY/
AKTAE 5 5% S A2 o b g 0 Je o 1 2 P e 42
A, ERWHER2 AL S B, Aah
[ i 0 ERBB2Y H MIPI3K ;i % T2 E St
HER2IGIT A, BRGHNHIRAZ Y PIK3CAFIY”
K41 HER2 PR A BRJ&— A RUPIIRYT A0S

I A 117 IR R AIF 9 ) 28 IE 52 T e I 5 JE 7
HER2 FE R 167 P i A 2k 127 . 4R, i
Tt 245 R AEAE , MRS JE B 2GR 9T RO A
BR 2L Lings 8 HRGE TR R IS 250
W&, BPMERSEYJEERA AR, JEERN AMEE AL
BUE T 2RI AL T H27GYT . 2Dk,
TZ AR L R PN BT RO T Y AR P RS i
XoF PR A ) AR I — R A S AR
TR AT 5 A F 25 S s A e =

2.3 TNBC

HAiT, PARPHIHIIAUH TBRCAKEK 525 1Y
TNBC ( BRCA™/TNBC ) #4#. 2R, HTEA
PEFIARAFYEM 25947 AE, PARPHIHIFIXFTNBCHY
FFRURA TR . Zhus ') K B BRCA™ /TNBCii
TG Wt {5555 53 A T PARPA I 5 24
X IFAFSE R R4S PARPHD 7] 5 CDK 4/641 1
FI7E A Wntf5 S35 FIRMY C R IK I BRCA™Y
TNBCH P RIATTVE 4R AE TR . R
L GACTF ISR ETNBCAREIRIT RIS A, (HAH Y
— B4 A AT B R R A B, B AR A it
2tk 0 Yao%s PVl TNBC L 2H 400, %
BB I L INKLHL29 . %L 2 21k
WA DDX3XE AR E M, A2 4 i A 19
BHI , S TNBCFR R RS20 AR . 76
EEALRTE, ZAFSEAR L, AT KLHL29MK 55 1)
TNBC, DDX3X#Iil B A 12259 1Ly 7 vl B
— PR AE () 35 AL 7 TR 24 1) SR
3 RERETHHRHE
3.1 A SUMR SR 69 Sk T i R

G PEIR T AE 2 R bR R B B T .
SR, W FRAIFSE 120 6, 332 SR T Y i
T Y 7L i R A L e 2 G2 R ((pathologic
complete response, pCR) B EFHLTTNBC, HA
W AH R R A G2 L Ik, BEiRyr e
Ji T R LA b B R AT A TR R B B, R iE—
BT LB P ORLE . Caids 2 & B
T 750 L MR P B 8 S M S MAP3K I 587 MO
MAP3K1ZEA5 ] T MHC- T A5 19 g bt J5i 5
i, HIES T CDS Ttk L4/ S AT IR Fa s
M HE Sl R e btk o falcd: A RIS s e vl A
RO EEMHC- 1 73R T I, KL, BgiE
R I T 446 s i AR LA X S AR
Li%s YRR R I, B PIK3CAZ S B 1 R 5L
JiR g 1 A8 A DU B A QI 04 SRR P41 i 40
Ji, JERCT MG R . PRI g2 LR ] P
[l GREIRYT, R v e s T ) L AR e
MRIT A
3.2 TNBCH# &7 R

ARG A ] (immune checkpoint
blockade, ICB) 2352038 1 B /N4 ffd filiiaz A1 22
O FEREME B E NS, (HAE23%HTNBC
BEREMICBZG AT kst ) o ik, 8]
T BRIV B A B IR E TNBCHL R 4
PERSCHE . Yuss VO B R MK AT6 ASE i
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LA B AL JE 2 SMAD3 B 2O T RE , 14
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5 KR RS . B KAT6AS I 5 HiPD-L1
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7 A 2R 1% DN 3 s B e B OR PRI T I
fif. WangZs 7RI, ETNBCHY, B
PITMAO 12 i P 5t 9 1oz i il PER K5 3 i
A MAET, IR SRR N CD8 Tk 41 il A/ =
I TNBCHUMIE s o iz Pt 1 A BT
Wil A =2 b IR 9% RE I RRTRL A L R B AR
WP TMAO R REHAT 42 i TNBC AL IR T R Y
PR F7. Xia%F % BOBFSE R, ILIR2E A
S E MEAN A A, TR A R R A i L
PD-L1F)ZEiE, SFECDS Tk AMMAESE ., H
IL 1R2 AL AR 3 B S0 2 V697 A B U TNBC 1Y
RITHTHNG . TNBCHYIMIE AN Btk (intra-tumor
heterogeneity, ITH ) tHJ&HIEAYT ML Y OCHE
MZ—""" . G ! K UG R 1 689G £
HOHTGE LINE- 1G4 B 5% 5k, DT A 2 PRI 21
BIARENE, FEATHR™ . LINE- ]38 a]
b 2R R R X IR T A RBUREA:
4 HBERTAENHE
41 HESARKZGET 5K

g3 43 B LR 12 W SR SRS iR Y
ABEIBIT B RE T, 20194 F20244F, AR
HAR A BAXFTNBC | s R L A A
HER2 FHVEFLIE ) 64T TR AR 53 F 43 T
98, Hor, TNBCHE4H 53 by I T e 3R 32 AR A
( luminal androgen receptor, LAR) . HJify
A (immunomodulatory, IM ) | JEJEEAEG L]
4 ( basal-like immune-suppressed, BLIS) . [d]
Jii#l ( basal-like immune-suppressed, MES) .
S XTHER2AE IR YT . SPEIRYT . DNAIGZY
Py FNSTAT 3 il 7 e o o Ty 28 =2 g D) 4Ry 25
AR (SNFL) | el (SNF2) | 34%H
4 (SNF3) FIZAKEZ PRI (receptor tyrosine
kinase, RTK ) BRzfi%) (SNF4) . SNFI1MLAYA]
RETE A N MMIRYT , T SNF2IV RLTE & G0 R4S A
SBHINAYT . SNF3ME L A] G X CDK4/64 il 57 F1
PARPIHIFI MU, TMISNF4W A iy FRTK A I
W, WUFR2E, R X RTKN i 51 9 fogbE
HER2 FHPEFL R R 4R IE 2 . £ S HER2
WASHTHER2IG YT Al Ak 4 s A I 4 . 2
15 G BNV IR T MRBEIRYT s B R A s T
RUZLURRIE 19 o0 FREAEAR L, B N3 IR 7

CDK4/6HN &V IR YT RS 5 LR/ 1] ke
PRI B I S TR D AT Rk 25

US4y F 338 1 1 B LB R VR T R A
TR AL, (H I T IR 4 2R AU S 2R 00
T AU TCIk R T A B R, Rtk #52
55 HAh A 2= e B i — AR AL A o 1, ZLAR
SR AR S B R IR T T MR . Xiao
aag LR A RIS A T TNBCHIZM S R
gc, IR R3RRIEE AL, A R - -
iR FIIN- £, Tt R A4 2 TR A 2 R 2 VAR BRI AL
S BIAELARFIBLIS I Y b % 44 A /E ] . Gong
a5 S S 2 A R R R T TNBC I3 FRAL
38 B  ( metabolic-pathway based subtype,
MPS ), [ X o e o8 A 8RR A B A AR 3R
SR AT RE . o, MPS L T I8 7 R & i
R0 5 MIPS 2 X A e A 410 o) 590 5 A AU, HL A
) L 3% T 1T 19 5 M P S 27 0 X 470 P D - 1 4 928
RIT IR ; MPS3NA it — %K. TNBC
TEERBE T A0 A B 12 R B0 S o
YangZs ) JE T TNBCHI > 74081 1, LARIE
T (R S S AL B B e £ B AN A e HE AR AR a1
V&, HER GPXAAN ] AP PD- 186 & F 25 L —
FHZY AR, BT B R 2 00 3 i BR2E G A VA
ITHR 5 B T PR ZIREA, W] BER R FE
fii 25 S LSRR ER . I, SuE Y SRITEAG
TR BEFEITH, JF45 S AR 42 A 5%
20T, AR RSB T S T THIM R B e
TRITHE R

L oAl Fon] T8 2L S R
J7 o BRI, TEATFARFRMKIENITH, HE S
FRUARIERIE BAE ., NI, Jiangss M g
SEAL B 77300 v [ LR B IR R A S, R4
Wi T RN | Fesedl . S|Pl 1
W . U 5 DL B B R, Zeiilihae
ARy 1 FRe R HUASE A 37 I AR 4 L g R AT P
BT R e WA EIR T, 3R AR RS
WEIRTT ARG, I WL aRf 2] s A 2R
W, Detb s K XK 52 .
42 #FH¥e st A AR EM B WA EE ST
421 oS SRR TR

R e 43 70 0 £ 7 A B T & BB SR s, F
T 6 7 A BV YT SR WG . DingZg Y T
TNBC “& H3#” Bt gsR, KMBLISH G
WY GDP-Milig A FBRCA2Z Z AL
R 1E [R5 S5 4118 2 B . GDP-MAT i #BLIS
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W RS PARPHII A A 25, it “& By
SRR BAST RN . BRARRTSE KW, S
TR -YROR 3 B 7 IR Sl i A 22 b ARRAE A 2o B Hh &
SCERVER, SR HETNBCH 1y ELARVE B i A BH
. LuZs " & IR /LY HDAC67E TNBCAH il
¥ I TR - TR AR A3 B, X0 TS Y o S 45
AR R B G B, e T B (0 S 8 4 F 9
SEFGRTERAS , A IR AR K RS
PEH —FHDAC6HI 7], wJ#E [ p-HDAC6HIAH
AYES, DT I R A . L 2k SR
( histone deacetylase, HDAC ) il 5 & #% 35 =
B 2 5 PR R v T IR R S i g 1
B B SRTTE SRR AT Th AR A BR . Hu
24 2 B A R 1 25 2 P B 39 38 4
HDACATEYE, IS FAKRI BRIk, SRl
H RS IR] . T FAK S0 650 #] 38 5 0 NEDD9
AR IR R, ISR TR IS T
MECA % 212 RN Az ZA B PG
FRRERYE FVER, BN EIE IR T B TR TR
bR, Linds LB, 252 RALEUSP26iE T
IBAG3E Ay A e VAR ot 2L A8 20 184 7 Fn =
7. IR AR [ USP26 1)/ N AL &
Yy, AR ESI LR R S R, N R
FALBFUSP26 2 FLIREIRTT BT LT
422 R R G Re A

kA ( microwave ablation, MWA ) %%
TR R 328 25 0 FH T S48 14 4 o Ry 38
BITH, (EIGYTE T RE B A K e R R A5 5]
fprk 4 TangZ 0 LT AL MO 2 I B
TMWAJG 4 5 CD8 Titk L 40 i i AL AR, &
M WABK A5 T i 900 70590 PT378 & T 40 B 7y 4 30
PolpRE R, SRR MWA G 9 8 & 7] J
AETH R UL . B T4 ( cancer stem cell,
CSC) ZFHEMIEIRITINZ . B R MR
HEHNEZ—, SRIMCSCHRITHERE A IFME. Liu
ai L30) 8 BEMS Y i 1 2 2 1R 1R 3 5% R 41 28 1
B4, R PECSCHY [ B3 AR & A . 5T
PEH R AR R ZF R T LA 2 R CS il
iR R, A TNBCVEAE B9 IETF SR WS o i oeg
MXREVEZNME ( tumor-associated macrophage,
TAM ) 2 e (A B rh B 2L 1 T e A i 2 78
Liu% 7 & BLTAM 5 235 (49 85 15 2 11 LSECtin
AEN% i 1 BTN3 A3HG 5 LR A I i) 1, i
$& H LSECtin-BTN3A3h 5l b FLIRIE 1R YT BT 17F
BN o B BRSO B IR AT 5T, iR

FHE LT 4E MM ( cancer-associated fibroblast,
CAF) WBW A T H S, Zhengs ! K HE
2 Ml A MEDURHLA-G AT 5 H AR R 40002
{RKIR2DLAZE G, L g 240 e Xo) it 2 2k s i
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Tab.1 Representative fundamental translational research on breast cancer in the past five years in China

Subtype Year Critical identifications Journal
HR'/HER2 2022  Overexpression of cyclin D1 and CDK4 contributes to resistance to CDK4/6 inhibitors and Sci China Life Sci ™"’
breast cancer can be overcome by PI3K/mTOR inhibitors

2023  Established a large-scale multi-omics cohort and identified four molecular subtypes of HR'/  Nat Genet f42]
HER?2' breast cancer

2024  IncRNA EILA binds cyclin E1 to prevent its degradation, promoting CDK4/6i resistance and ~ Sci Adv (s
emerging as a therapeutic target to overcome resistance

TNBC 2019  Comprehensively analyzed clinical, genomic, and transcriptomic data of a cohort of 465 Cancer Cell "’

primary TNBC and identified four molecular subtypes of HR'/HER2 breast cancer

2020  Enhancing immunogenic chemotherapy by inhibiting B7-H4 glycosylation combined with Cancer Discov '™’

PD-L1 blockade improves immune infiltration and tumor growth control in cold tumors

2021  Elevated baseline CXCL13" T cells, associated with macrophage inflammation, predict Cancer Cell /"
responses to combined therapy, and their paclitaxel-induced reduction may impair outcomes
when atezolizumab is used for TNBC treatment

2022  TAMs engage with TNBC cells through the IL-6-TGF-B1 axis, activating HLF to increase J Hematol Oncol '
iron death resistance via GGT1, thus propelling tumor progression and offering a
therapeutic target for TNBC

2023  The study uncovered TNBC ferroptosis heterogeneity, with GPX4 inhibitors enhancing anti-  Cell Metab Lo
tumor immunity in LAR subtypes and showing high efficacy when combined with anti-
PD-1 therapy

2024  LINCO0O0115 acts as a scaffolding IncRNA to enhance chemoresistant breast cancer stem Mol Cancer ™’
cell properties through SETDB1 and PLK3 interactions. A combination therapy strategy
targeting LINC00115 and SETDBI is expected to overcome chemoresistance in TNBC

HER2" breast Upregulated NCAPG reduced the sensitivity of HER2-positive breast cancer cells to Cell Death Dis ™’
cancer 2020 trastuzumab through activation of the SRC/STAT3 signaling pathway. NCAPG could be a
potential therapeutic target to overcome trastuzumab resistance

2022  CircCDYL2 is a potential biomarker of trastuzumab resistance in HER2-positive breast Mol Cancer "’

cancer patients by stabilizing GRB7 and enhancing its interaction with FAK to maintain
AKT and ERK1/2 activity

2023 PDPN' CAFs promote resistance to trastuzumab in HER2' breast cancer patients by secreting Drug Resist Updat (2]

IDO1 and TDO2, which inhibit NK cell-mediated ADCC effects. Targeting PDPN'CAFs
increases sensitivity to trastuzumab in HER2" breast cancer

2024  The molecular characteristics and clinical features of the subtypes were further explored Cancer Res ' #'
across multiple cohorts, and the feasibility of the proposed treatment strategies was
validated in patient-derived organoid and patient-derived tumor fragment models

Trastuzumab-resistant tumors show increased NATSL and NAA, evading immunity through ~ Cancer Cell [0

CNS-like anti-inflammatory mechanisms, making NATSL a potential target to boost
immunotherapy efficacy in HER2' breast cancer

HR: Hormone receptor. HER2: Human epidermal growth factor receptor 2. TNBC: Triple-negative advanced breast cancer. PI3K/mTOR:
Phosphatidylinositol 3-kinase/mammalian target of rapamycin. CDK4: Cyclin dependent kinase; CXCL: Chemokine (C-X-C motif) ligand. IL:
Interleukin. ADCC: Antibody-dependent cell-mediated cytotoxicity. LAR: Luminal androgen receptor. CAF: Cancer-associated fibroblast. AKT:
Protein kinase B. NK: Natural killer. STAT3: Signal transducer and activator of transcription 3. PD-1: Programmed death-1; PD-L1: Programmed
death-ligand 1.
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