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Protein Array Reveals New Biomarker for Lenvatinib in Hepatocellular Carcinoma
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In recent years, the molecular targeted agents sorafenib and lenvatinib,
which are Multi-Target Agents (MTAs), have been widely used as key drugs for the treatment of
advanced liver cancer, but the results of lenvatinib after sorafenib resistance are unknown, and the

development of biomarkers to predict efficacy is required. In this study, protein arrays were
performed using sorafenib-resistant strains and parental strains established by the applicant to
analyze phosphorylation of lenvatinib-related signals to identify factors that may serve as
biomarkers after sorafenib resistance, and lenvatinib The purpose of this study is to analyze the
relationship between the efficacy of lenvatinib and the efficacy of sorafenib using 100 real-life
liver cancer patient samples.



MTA
(SHARP study)

N.Engl.J.Med.2007

2017

Lancet.2017 2018

(Lencet.2018)
PLC/PRF5
IC50 4.6 (PLC-R2)
1 Oncotarget, 7:7206-7215,
2016
PLC-R2
PLC-R2
4.7
2
Cross-resistance
16
3
R2 FGFR FRS2
FRS2
FRS2 RAS/ERK
FRS2

FRS2

Cell viability (%)

110

-
=)
S

Growth(% relative to Control;

w
=

3
S

-
=]

@
=

w
=1

B PLC/PRF5-R2
PLC/PRF5-R1

| PLC/PRF5-R1:9.2uM | (1.8f)

& PLC/PRFS(WT)

| PLC/PRF5-R2:254M | (4.6f%)

- e W
e © & o

=
o+

0 20 o 4 5
Sorafenib concentration (uM)

1 1C50
0 — PLC/PRF5-R2
—o— PLC/PRF5
o WT:6.4uM
0 wr:30pM | (4.71%)
40
0 ¢
0 1 1 1 1 1 1 1
0125025 05 1 2 5 10 20 40 60
Lenvatinib concentration (uM)
2
1C50
1205
PLC-R2
FGFR PLC-
PIBK/mTOR

FRS2 RET



PLC/PRF5_LEN PLC/PRF5-R2_LEN

Pathway Pathway category  Pathway Pathway category
Negative_regulation_of_FGFR3_signaiing B Signaling_by_FGFR  Negative_regulation_of FGFR3_signaling_B Signaiing_by_FGFR
Spry_reguiation_of_FGF Signaling_by_FGFR  Spry_regulation_of FGF Signaling_by_FGFR
£-CBL_GRB2_binds_p-FRS2_activated_FGFR1 Signaling_by_FGFR  Negative_regulation_of FGFR2 Signaing_by_FGFR
Negative_reguiation_of_FGFR1 Signaling_by_FGFR
Activated_FGFR1_p-FRS2_p-PPTN11_binds_GRB2_GAB1_PI3KR1 Signaling_by_FGFR

Activated_FGFR1_p-FRS2_p-PPTN11_GRB2_GAB1_PIK3R1_binds_PIK3CA Signaling_by_FGFR
Activaled_FGFR3_p-FRS2_p-PPTN11_GRB2_GAB1_PIK3R1_binds_PIKACA Signaling_by_FGFR

CBL_ubiquiinates_ FRS2_and_FGFR1 Signang_by_ FGFR
FRS-mediated_FGFR1_signaling Signaling_by_FGFR
MTA CBL_ubiquinates_ FRS2.and_FGFR Signalng_by_FGFR
Actiated FGFR1_p-FRS.bind o PPTN11 Signalng_by_FGFR
Activated_FGFR1_pSHC1 binds_GRA2 SOS1 Signaing by FGFR
B R STAT_binds_to_the_actve.receptor Signaing_by_POGF
invitro SHP2_binds_to_the_aclve_receptor Signaling_by_PDGF
12:Sos1 _complex_binds 1o the_aciive_recsptor Signalng_by_POGF
538 _MAPK_sctvation_by_VEGFR Signaing_by_VEGF
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