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Circulating tumor cell plasticity determines
breast cancer therapy resistance via
neuregulin1-HER3 signaling
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Circulating tumor cells (CTCs) drive metastasis, the leading cause of
deathinindividuals with breast cancer. Due to their low abundance in
the circulation, robust CTC expansion protocols are urgently needed to

Published oaline: 03 January 2025

# Check for updates

effectively study dis P ion and therapy Herewe
presentth i of long TC-derived from
female indivi h icbreast cancer. iomics analysis of
CTC-derived long with modeling with

identified neuregulin 1(NRG1)-ERBB2 receptor tyrosine kinase 3 (ERBB3/
HER3) signaling as a key pathway required for CTC survival, growthand

i ination. G: ide CRISPR activatis reens revealed that
fibroblast growth factor receptor 1 (FGFR1) signaling serves acompensatory
function to the NRG1-HER3 axis and rescues NRG1 deficiency in CTCs.
Conver: sely, NRGI-HER3 inducedresi FGFRIinhibiti

hereas inatorial blockade impaired CTC growth. The dynamic
etween NRG1-HER3 and FGFRI1 signaling reveals th lecul

T

ofp H
precision medicine.

Z N (e N
CTCs Jfii/K (pleural effusion) =i fE /K
TR VR IR R A, I DL AR 5 B
CTC-derived xenograft (CDX) k&
effusion-derived xenograft (EDX) &
EFE R S VAT ] AKG B b g A . 3
B (%) J 968 4 T P 22 A A AR R 85 5% I T B



B 3D £ity)2k4s® (CTC-derived
organoids, CDOs), H TG4 fE4ak
K20 CRISPR i it (genome-wide
CRISPR activation screens)%:— &%l
Z 412> B (multiomics analyses).

omi SR s0=%
‘ . 5, . SRR
: 2 DRI
T |
1 g
= 2
o= [ @ BE
a0 ’ | e | |
J D s
o = - §
[ <

RE A
CTC L#) HER2 Xk K HAZ 54 5@
M5 HER2 6|77 &5 I, HA

SURHEH K IHC 2E 5 HER2
FIEF AR CTC EF) HER2 ®ik
B Th i SL T CTC/ i 5 7K i 983 40 i -
CDX/EDX-CDOs (CTC K& F) Bk
% #5KERSY CDX/IEDX F4H M5y 24
A 20 FAKSR 5 T A HH M ) 5% R 2R AR
45— i CDX/EDX 75 41 ffa i %
IR H 10 fi7 7L s 5 1 11 4~ CDOs
5 e B A ) TP53, PIK3CA,
APC. CDH1 =i A 9848 Jo Yot fh 57
AR — 2

NRG1-HER3 & CTC ffif. 4K ME
B e i s Hod, AT D ) o B
AF NRG1 m[{gidt HER3" CTCs Hiifif
AT A ES 5 MR

AR B — B X} anti-HER2/HER3 JF
MG 2G, H CTC R R &F 4 gn i 2k K
K 73 {& -1 (fibroblast growth factor
receptor-1, FGFR1) £ X £l &£ ik,
FGFR1 @ M ¥E L T CTC X anti-
HER2/HERS )3k i% H1ll

FGFR1 Z 5] FGF-FGR1 1% 5@ % H
HXF NRG1-HER3 il B i A% £ 1 1y e
(compensatory function): &£ NRG1 ik
Kif, FGFRL Al X 4E¥r CTC By 245
PAEFSEK, XWEARSIELRH
AR AR AH B A ELAE AN [F] 38 B AR 4 1
K ESEFEM R T CTC KM A IE S
1M 45 CAAF- 355 O 40 P w28 vk

& i) BE & BH T NRG1-HER3 /& FGF-
FGR1 {55 S @ 7T H MK CTC
R T 28 ) AR K 5 E

Tri-element of cellular bio-chain

Nucleic acids Proteins Morphology

—_—

post translational '
transcribe  transient translate precursor  modifications  functional regulate

DNA mRNA proteins proteins .

* FISH * Qualitative RNAish * Protein profiling of * Large and small
*PCR * Quantitative anal. the single cell CTCs (< WBCs)
* NGS (single CTC) * G-proteins and GPCR  * CTM (cluster)

* Immunostaining
(CK, EpCAM...)

Lin 2018 Diagnostics (Basel) 8:26



FEXF T B — W S e fhk . AR
CtDNA. mRNA. stk =%,
Ji R 4 (4% CTC) 1E N T2,
AR T MR LR . R br B4 i A i
EAMIEES =ERm T &, UH—R7
PRE A Y22 R, ARG A E . AT
SI N BIC A i e A g e 5 AR Ak i A%
BRI AR RIE, DL S5 2 A8 5 1) i g i
AN, kA BN
MTH T Z R 0E,  HAE MR
ST Jm R 7T R A A3 AL 1 IR LA
SR AT EEAR A o E R i RE T P
CTC ZiEF B HMM=2FR W AEA EIT
JEIRANTE Y, 925 4 ol AR R 2 28
B, o it — bR R A 1
AR HEVR T S (3T 1A STk ¥R .

SCHR -

1. Lietal.(2018) Evolutionary expression of
HER2 conferred by chromosome aneuploidy

on circulating gastric cancer cells
contributes to developing targeted and
chemotherapeutic resistance. Clin Cancer
Res 24:5261

2. Jordan et al. (2016) HER2 expression
identifies dynamic functional states within
circulating breast cancer cells. Nature
537:102

3. Schettini et al. (2021) Clinical, pathological,
and PAMS50 gene expression features of
HER2-low breast cancer. NPJ Breast Cancer
7:1

4. Modi et al. (2022) Trastuzumab deruxtecan
in previously treated HER2-low advanced
breast cancer. N Engl J Med 387:9

5. Lin (2018) Aneuploid CTC and CEC.
Diagnostics (Basel) 8:26

JESC 3
http://www.cytointelligen.com/zlwz,
76R1 J SRk



