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Overcoming drug-induced interstital lung disease caused by molecular targeted
therapy in lung cancer
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Recent molecular-targeted theraﬁy brought about dramatic improvement in the
outcome of the patients with lung cancer. On the other hand, those molecular-targeted therapy
sometimes causes fatal drug-induced interstitial lung disease (ILD). We focused on the interaction
between lung cancer cells and tumor-associated macrophages (TAMs) which are one of the major
components of tumor microenvironment. Small molecule inhibitors such as epidermal growth factor
receptor tyrosine kinase inhibitor and anaplastic lymphoma kinase inhibitor exert dramatic antitumor
activity and can induce senescence in large number of lung cancer cells. Senescent cells release
abundant senescence-associated secretory phenotype (SASP). These SASP are supposed to be associated
with_activation of TAMs, which cause ILD via inducing both inflammation and fibrosis. We
considered that regulation of transcriptional co-activators YAP and TAZ could reduce the occurrence
of ILD via suppressing the production of SASP.
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Non-small cell lung cancer: NSCLC

FARERRRIE OB LV RRBICm B LTe, S0 FEERRRIRIZN) R T A4 N—8n AR
B EBIN R 2 /Ny BLE A, (2L B AEBLEA], BT = v 7R A MHEAID 3
B, (RS HTEmOEDER, 2O K 2HERDALFERIEDZRIGHR, (N &L D 24EAF

Tumor-associated macrophage: TAM
TAM

Zhang Y. J Haematol Oncol. 2017.
Interstitial pneumonia: IP
Extracellular matrix: ECM

Alternatively activated macrophage: M2-M®

Harari S. Eur Respir Rev. 2015. TAM M2-Md M2d-Mo®
TAM
TAM
key molecule
Disease: ILD IP
EGFR EGFR-TKI

apoptosis

Yang L. &

Bagnato G. &

Interstitial Lung

senescence

Damage-associated molecular patterns (DAMPSs)

Senescence-associated secretory phenotype (SASP)
et al. Oncogene. 2016., Faget DV et al. Nat Rev Cancer. 2019.

proinflammatory mediator TAM
trigger TAM profibrotic mediator
ILD Key
YAP/TAZ
YAP/TAZ

Hernandez C

DAMPs  SASP

I Molecular Targeted Therapy

TEAD

M®
CSF-1 CCL2
cytokine  chemokine
M et al. Int J Cancer. 2018.

YAP/TAZ g
SASP DAMPs
TAM profibrotic mediator | —
€V
1
ECM - 1 '
mechanotransduction YAP/TAZ
positive feedback
ILD IP step YAP/TAZ
YAP/TAZ
>
@
EGFR HCC827 ALK

Profibrotic mediator release

+  CT6F
++ +* X TGF-B

H2252



THP-1  ATCC 10%FBS RPMI11640

&)
EGFR-TKI Osimertinib ALK TKI Alectinib Selleck
YAP/TAZ Santa Cruz westen blot YAP
TAZ GAPDH Cell Signaling Technology (CST) Cytokine array
Abcam
>
@) PCR gRT-PCR
New England Biolab Monarch RNA Purification Columns RNA
cDNA Applied StepOne Real-Time PCR
mRNA SYBR Green
(2) Western Blotting WB
Whole Cell Lysate WCL sample PBS 2 RIPA buffer
30 incubate 13000 15
SDS sample buffer 5-20% gradientgel PVDF
250~500 1 4 incubate HRP conjugate
19G 1gG 2
3) Immunofluorescence: IF
4% PFA 30 0.1% Triton-X-100
100 1 4 incubate Alexa488
2 Keyence BZ-X700
(4) Cytokine Array
HCC827 H2228 DMSO TKI osimertinib
alectinib 48 Cell Lysis Buffer
BCA 200pg
cytokine spot Biotin conjugate
incubate streptavidin
(5) CRISPR/Cas9 YAP TAZ knockout KO
Horizon Discovery Dharmacon All-in-one YAP TAZ
single guide RNA (sgRNA) plasmid packaging lentivirus vector plasmid
HEK?293 transfection SgRNA lentivirus vector H827
transduction YAP TAZ KO WB
4 : HCC827
1. EGFR-TKI YAP/TAZ o 3 sy I
;:% 5 YAP GD o=
TAM o TAZ | D e
Transwell Phorbol 12-myristate 13-acetate £ ! - GAPDH [aE
Mo THP-1 HCC827 0 o &
insert THP-1 one  HeCR2? § §
aRT-PCR 2 CTGF 3YAP “
HCC827 THP-1 HCcs27
profibrotic mediator Connective DMSO EGFR-TKI 72hrs
tissue growth factor CTGF 2
Mo YAP/TAZ
HCC827 EGFR-TKI senescence
4 YAP/TAZ
CTGF CcCL2
YAP/TAZ YAP  Serl27 5 I =
3 YAP/TAZ 4 g i I
YAP/TAZ CTGF CCL2 5° .
5 senescence YAP/TAZ : . s
profibrotic mediator 0 | o -
CTGF CCL2 SASP 5YAD;I;-T_AEZGFRTKI DMSO EGFR-TKI
TAM
2. TKI Mo SASP

TKI TAM TKI



MCI) 700000 -
smwo . HCC827 (EGFR del19)

SASP Cytokine Array e
senescence “ e
cytokine B B T
M® M-CSF PR I
chemokine oo | H2228 (EML4-ALK)
6 SASP key —mm
regulator YAP/TAZ h sozo
CRISPR/Cas9 TH
HCC827 YAP KO, TAZ KO )
7 YAP/TAZ double KO DKO 6 TKI SASP
clone YAP . “
YAP TAZ single KO HCC827 TAZ
osimertinib SASP = =
HCC827 YAP TAZ KO R L
2 clone YAP/TAZ 7 YAP/TAZ KO HCC827
SiRNA KO
transient  knockdown
3.
TKI
main component TAM SASP
Key regulator YAP/TAZ YAP/TAL
DKO
HCC827 osimertinib
YAP/TAZ TEAD disruptor -
verteporfin SASP CCL2 N[ e
YAP/TAZ TAM
key regulator
NIH3T3 EGFR
ALK transform nude
mouse osimeritinib  alectinib -
in vivo s
- COKFP
. . cyclin- 8 CDKi YAP/TAZ
dependent kinase CDKi YAP/TAZ
8 Cho YS et al. Genes Dev. 2020
YAP/TAZ TKI  CDKi

in vivo



2 2 0 1

Tada Akio Minami Toshiyuki Kitai Hidemi Higashiguchi Yoko Tokuda Mayuko Higashiyama 180
Tomoki Negi Yoshiki Horio Daisuke Nakajima Yasuhiro Otsuki Taiichiro Mikami Koji

Takahashi Ryo Nakamura Akifumi Kitajima Kazuhiro Ohmuraya Masaki Kuribayashi Kozo Kijima

Takashi

Combination therapy with anti-programmed cell death 1 antibody plus angiokinase inhibitor 2023

exerts synergistic antitumor effect against malignant mesothelioma via tumor microenvironment
modulation
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Efficacy and safety of nivolumab with ipilimumab for recurrent malignant pleural mesothelioma 2023
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