uzSeviothAdulsefiisammanegann wasdigtinsalasfianlusamalng unSoiothd
Tuvssinalneftadodeaiiinannisindens sluliflusy (0-CCA) Fefiauumnsinaanuzeie
ihAfnululssmaang fuan (Non-O-CCA) dausiugnssuseduTuiana, wesindavedlse, Hade
Fee uar annswandouseunouuss Srdmaliuzoiaosinilnuatiifunndetu Jagtuds

a a = LY

Liferdnwineiisieundnduszdnsam enadvrdadneglylyling druewuugadidumeseiu

pad)}

luana (targeted therapy) Adslulasunissusellysnwiuzisviownd 1asin1sided 39

[y

Tagusvasafiasfnuauainiiomeidusednsamdmsusnulsauziswiaund lnedinguszas

RO

'
= = U 1

Jungnazfnudneninveseadidnmegssluianaves Heparin-Binding Growth Factor (HB-GF)
way M¥uvesiy (HB-GFR) lunisdudsnnasqiulnuazauautinsuninssnevomsfawiothd
Tnglalanaiidusadlal saensulinadugeuiilndiAssiudihe (near-to-patient model)

31NNSANYY NUITNISUARIBBNYDS HB-GFR ¥l c-Met, phospho-c-Met, HGF, HB-EGF,
EGF, VEGFR2, PDGFR-O and PDGFR-B lusedugslungissviothdvianiin 0-CCA uag Non-O-CCA
EJWLLU‘U@J;QLﬂﬁﬁﬁLWﬁwfaImaqa‘Uﬁﬂ Afatinib, Lapatinib, Erlotinib, Crizotinib, Ceritinib, Sunitinib,
Imatinib, PD173034 and BGJ398 annsadudanisiaiapivlauazanausinisunsnszaevesziie
erhinsdeswinldoeneiiuszansam eilseuuuiismiewuunauraivewaiividsiiace
(5-FU, Gemcitabine and Cisplatin) wuLRen Sulfated Galactans (SG) 9 na@ msneduasiinuly
Uszwnalne (Gracilaria fisheri) LLamquéguE'?qmL%‘w'aﬂfwﬁaa'wﬁﬂszﬁm%mw Taee1unalnas
Fryaas EGFR fetiy msdneniluansliiidiudn gwuuInnzyailisia HB-GFR %30 SG 31namsngd
uns annsndfudausaiethiniia O-CCA uag Non-0-CCA TulumadugeuilndiAsefuiag i
Fnonmiiazlednudiasusfeieund waranmsiimandnduli@nusolussdu clinical trial iile
inllssnwdthsusSaviotiluradesdely

v
o a

ANd1ARY: Nt 5aviBUng, Len3u ueRs Inssudlawes Sidwnes, swuugatidumzseauluans,

Fawne naALaLY



Abstract

Cholangiocarcinoma (CCA) is a fatal disease with a very high mortality rate and high
incidence in Thailand. Infection with liver fluke ( Opisthorchis viverrini) is the major risk
factor for CCA in Thailand (O-CCA). Notably, O-CCA is genetically and phenotypically
distinct from the western CCA ( Non- O- CCA) due to differences in aetiology, genetic
background, infection status and the environment. Currently, there is no effective therapy for
CCA; chemotherapy has not proven to be effective and targeted therapy has not been approved
for CCA treatment, yet. Here, we explored the potential of targeted therapeutics against
Heparin Binding Growth Factors (HB-GFs) and their receptors (HB- GFRs) in suppressing
growth and the metastatic properties of CCA using CCA cell lines as well as in complex near-
to-patient models, namely, 2.5D-primary cells grown on feeder layer cells and Patient-Derived
Xenografts (PDXs).

We showed that multiple HB-GF(R)s (c-Met, phospho-c-Met, HGF, HB-EGF, EGF,
VEGFR2, PDGFR-a and PDGFR-) are overexpressed in both O-CCA and Non-O-CCA
tissues. Targeted therapies against HB- GF( R) s such as Afatinib, Lapatinib, Erlotinib,
Crizotinib, Ceritinib, Sunitinib, Imatinib, PD173034 and BGJ398 showed potent cytotoxicity
as a stand-alone and in combination with standard chemotherapeutic drugs such as 5-FU,
Gemcitabine and Cisplatin. Similarly, Sulfated Galactans (SG), from Thai red seaweed
Gracilaria fisheri, showed strong anti- cancer and anti- metastatic activities as mono- or
combination therapy. This inhibition was mediated by EGFR signaling. Together, our study
showed that targeted therapies against HB-GFRs or SG has the potential to be used as a stand-
alone or as combination therapy for both O- CCA and Non- O- CCA, and that clinical trials of

these therapies are warranted.
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