Table S1. Overview of current and ongoing clinical trials for therapies targeting IDH1/2 in CCA.

. .. . Recruitment Primary
D T I 1 1 trial
rug arget ndication Clinical tria status / Results endpoint
Isocitrate dehydrogenase 1/2 (IDH 1/2)
- Improved PFS
- Increased OS
Advanced CCA NCT02989857 (when adjusted PES
[150] for crossover)
. - Well safety
Ivosidenib 1y, 4 hibitor and tolerability
(AG-120) Advanced solid
NCT02073994  Active, not Safety/tolerabili
tumors (phase I) recruitin ty, MTD
including CCA P & ¥
Advanced CCA NCT04088188 Recruiting DLT
(phase I)
Solid tumors
Cq. including )
Olutasidenib IDHI inhibitor hepatobiliary NCT03684811 Actlve.z, .not DLT, ORR
(FT-2102) (phase I/II) recruiting
tumors and
iCCA
Advanced solid
Enasidenib . tumors NCT02273739 TEAE, DLT,
(AGp1) ~ [DH2Inhibitor o 0 4ingiCCA  (phase ) Completed £ status
Advanced solid NCT03212274 3
tumors (phase II) Recruiting ORR
including CCA P
Refractory or  NCT03878095
R iti RR
advanced CCA  (phase II) ecruifing o
Metastatic
biliary tract
cancer with ~ NCT04042831 .
Olaparib PARP inhibitor Aberrant DNA (phase II) Recruiting ORR
(AZD2281) repair gene
mutations
Advanced 104098001 y
biliary tract Recruiting DCR
(phase II)
cancer
Advanced CCA NCT04306367 Recruiting ORR
(phase II)
Solid tumors  NCT03991832
R iti RR, DCR
including CCA  (phase II) ecruifing ORR, DC
A T0242
Dasatinib IDH inhibitor ?éi;:ed pr}?ase f§55 Completed ORR

PFS: progression free survival; MTD: maximum tolerated dose; DLT: dose limiting toxicity; ORR:
objective response rate; TEAE: treatment-emergent adverse events; ECOG: Eastern Cooperative
Oncology Group; DCR: disease control rate; TTP: time to progression.



Table S2. Overview of current and ongoing clinical trials for therapies targeting KRAS in CCA.

. .. . Recruitment Primary
D T I 1 1 trial
rug arget ndication Clinical tria status / Results endpoint
KRAS signaling pathway
- Acceptable
NCT00553332 t‘;:s;:;l;;y ORR
(phase II) [153] . &
anti-tumor
A tivit
ey weKip Al e
AZD6244 inhibi
( 6244) inhibitor cancer NCT01242605 efficacy Safety and
(phaseI) [181] - Acceptable tolerability
tolerability
NCT02151084 Actlve.z, .not ORR
(phase II) recruiting
Early
termination due
NCT02042443 to 1o oS
hase II) [152
(phase IT) [152] therapeutic
o Advanced response
Trametinib MEK inhibitor biliary cancer - Well tolerated Non-
NCT01943864 - Primary progressive
(phase IT) [182] endpoint not disease after 12
met weeks
T045661
NCT04566133 Recruiting PFS
(phase II)
-51%
investigator-
assessed ORR
. -47%
I\ﬁmtlplz (N}faTs(e]zI(I)fA[lll;Z] independent ORR
Dabrafenib ~ BRAF inhibitor ah:,;:;ies P reviewer-
. . assessed ORR
including CCA - Good
tolerability
NCT02465060 Recruiting ORR
(phase II)
Advanced solid
GSK1120212 MEK inhibitor ~ tumors, NC(TEZB?SM Completed 112" adt"erse
including cca  (PhaseD events
Advanced
T02346032
Refametinib =~ MEK inhibitor  biliary tract NCT0234603 Completed ORR
cancer phase II)

Advanced NCT01828034

EK162  MEK inhibi
MEK16 nhibitor 4 liary cancer (phase /1)

Completed MTD, PFS, ORR

NCT04764084 Not yet
O DLT
(phase I) recruiting
Advanced CCA NCT04895046
(phase II; Recruiting PFS
recruiting)

PFS: progression free survival; OS: overall survival; MTD: maximum tolerated dose; DLT: dose

limiting toxicity; ORR: objective response rate.



Table S3. Overview of current and ongoing clinical trials for therapies targeting FGFR in CCA.

. .. . Recruitment Primary
D T I 1 1 trial
rug arget ndication Clinical tria status / Results endpoint
Fibroblast growth factor (FGFR)
- Acceptable
NCT02150967 tfieggbg%
Advanced CCA (phase II) [113- o ORR
115] with 75.4%
. .. . disease control
Infigratinib FGFR 1-3 kinase rate
(B mhibter Advanced CCA NCT03773302 Recruitin PFS
(phase III) [116] &
Advanced solid NCT04233567 3
tumors (phase II) Recruiting ORR
including CCA ‘P
Advanced solid NCT01703481
tumors (phase I) [108] Well tolerability MTD
including CCA (phase I)
Erdafitinib  Pan-FGFR Alﬁg’gﬁd
NJ-42756493) ki inhibit !
(NJ ) Kinase inhibitor . ielial  NCT02699606  Active, not ORR
cancer, (phase II) recruiting
esophageal
cancer and CCA
. - Well
Adv?f;eiswhd NCT01752920  tolerability TEAE
Derazantinib FGFR 1-3 kinase includine iCCA (phase I/II) [112] - Anti-tumor
(ARQ 087) inhibitor & activity
Advanced NCT03230318 ..
{CCA (phase I) Recruiting ORR, PFS
- Efficacy in
. iCCA with
Ad"zj‘;esrs"hd NCT02052778 ~ FGFR2 Safety and
Futibatinib FGFR 1-4 kinase including CCA (phase II) [111]  aberrations RPTD, ORR
(TAS120) inhibitor 8 - Acceptable
tolerability
Advanced or NCT04093362 ..
recurrent iCCA (phase Il [117]  ecrUiting PES
. - Acceptable
Ad d solid
CH5183284/DebFGFR 1-3 kinase V?ﬁ;eorsso 'Y NCT01948297  tolerability ~ DLT, TEAE,
io 1347 inhibitor including CCA (phaseI) [103] - Preh.mmary TESAE
efficacy
NCT02924376  Preliminary ORR
[183] (phase II) efficacy
Advanced or NCT03656536 Recruiting PFS
unresectable (phase IIT) [118]
Pemigatinib FGFR 1-3kinase ~ CCA N((:T}?:ffgso ?:zﬁt:’t 055
(INCB054828)  inhibitor P &
NCT04088188 o
Recruiting DLT
(phase I)
A MTD
dvanced  \102393248  Active, ot '
malignancies (phase I/II) recruitin pharmacodyna
including CCA P & mics
FGEFR 1-3 ki T0423871
E7090 = . 3. kinase Advanced CCA NCT04238715 Recruiting ORR
inhibitor (phase II)




NCT01752920 Not yet

e DLT

Advanced CCA (phase I/IT) [112]  recruiting
NCT03230318 Recruitin PES

(phase II) &

PFS: progression free survival; MTD: maximum tolerated dose; DLT: dose limiting toxicity; ORR:
objective response rate; RPTD: recommended phase two dose; TEAE: treatment-emergent adverse
events; TEASE: treatment-emergent serious adverse events. NSCLC: non-small cell lung cancer.

Table S4. Overview of current and ongoing clinical trials for therapies targeting EGFR and VEGF
in CCA.

Recruitment Primary

D T Indicati linical trial
rug arget ndication Clinical tria status / Results endpoint

Epidermal growth factor (EGFR)
- Efficient, good
NCT00350753 disease control

Advanced CCA (phase IT) [127] rate TTP, ORR
- Well tolerable
- Anti-tumor
NCT00356889 activity
A A RR
dvanced CC (phase ) [128] - Good ©
tolerability
- Promising
Advanced anti-tumor
biliary tract NCT00987766 activity MTD, RPTD
(phase I) [184]
cancer - Acceptable
tolerability
Advanced CCA, 100266007
pancreatic Completed MTD
(phase I)
cancer
- Increased PFS
-0Ss
Erlotinib  Selective EGFR  --0VaNd  yorqpsapgqy  COmPparable
T hibit biliary tract hase II) 1185 between PFS
(Tarceva) fhubrtor cancer, HCC (phase IT) [185] erlotinib mono
and erlotinib
with doclitaxel
- No significant
difference in
Advanced NCT01149122 PFS
biliary tract (phase III) - Early tumor PFS
cancer [135,186] shrinkage
correlates with
PFS
Advanced CCA,
gallbladder NCT01093222 Completed PFS
(phase II)
cancer
Ad d CCA
vanced CCA, 100033462 Rate of patients
gallbladder (phase II) Completed with PFS
cancer, HCC P
Metastati
wOASAle T NCT03110484  Not yet
biliary tract g ORR
(phase II) recruiting
cancer
- Well
Inhibitor of
Lapatinib G;gz;zrfler_ Advanced CCA, NCT00101036  tolerability ORR
(GW572016) 2/neu HCC (phase IT) [130] - No clinical

activity




NCT00107536 Terminated due ORR
(phase IT) [131] to futility
N Advanced CCA NCT01679405 Termmat.e.d due TEAE
.. Inhibitor of (phase I) [187] to futility
Afatinib  popR and Her- Advanced solid
(BIBW 2992) 2Jmou Vf:‘;eorsso 'Y NCT02451553  Active,not ~ TEAE, MTD,
hase I iti DLT, RPTD
including CCA (phaseI) recruiting )
Advanced CCA NCT03613168 .P.I'OInlSll’.‘lg. ORR, TEAS
(phase II)[188] clinical activity
Advanced solid NCT02999672
tumors (phase II); Completed ORR
including CCA P !
Advanced solid ;14579380 .
tumors (phase TI) Recruiting ORR
including CCA P
T047221
Her-2/neu  Advanced CCA NCTO 33 Recruiting ORR
(phase II)
Trastuzumab  monoclonal
. DLT, TEAS,
antibody .
Advanced incidence of
gastrointestinal NCT04430738 ... laboratory
Recruiting L
cancers (phase I/II) abnormalities
including CCA and dose
alterations
. - Well
Advanced solid 1102091141 tolerability
HUMOTS - hase 1) [137] - Modest ORR
including CCA phase odes
response rate
Vascular endothelial growth factor (VEGF)
- Efficient, good
NCT00350753 disease control
TTP, ORR
(phase II) [127] rate /O
- Well tolerable
NCTO0356889 ~*ri-tumer
hase II) [128] activity ORR
(P - Well tolerable
NCT00361231
Competed PFS
VEGF (phase II)
. Advanced CCA NCTO01206049
Bevacizumab  monoclonal Completed PFS
) (phase II)
antibody -
No survival
NCTO1007552 et
compared to PFS
(phase II) [141] . .
gemcitabine/cis
platin
NCT04984980 - .
Recruiting ~ Conversion rate
(phase II)
NCT05052099 -,
(phase Ib/II) Recruiting ORR
Advanced
gastric or
gastroesophage - Acceptable
VEGFR2 aljunction =~ NCT02443324  tolerability
Ramucirumab  monoclonal adenocarcinom (phase I) [189] - No DLT
antibody a, NSCLC, improvement in
urothelium oS
carcinoma,

CCA




NCT02520141

Active, not

(phase II) recruiting PFS
Ad d CCA
vance NCT02711553  Active, not
.. PFS
(phase II) recruiting
- Promising
NCT03251443 anti-tumor
(phase II) [190] activity PFS, ORR, DCR
- A 1
Advanced lenabity
iCCA L
- Improved
NCT03521219 ORR DCR
(phase II) [191] - Acceptable
tolerability
NCT03427242 Recruiting PFS
.. VEGFR2 (phase II)
Apatinib s ici
inhibitor - Promising
anti-tumor
T04642664
Advanced CCA NCT0464266 activity PFS, ORR
(phase II) [192]
- Acceptable
tolerability
NCT03609489 Unknown PFS
(phase II)
NCT04834674 Not .y.et ORR, PFS
Advanced (phase II) recruiting
iCCA
i NCT04454905 Recruiting PFS
(phase II)

PFS: progression free survival; OS: overall survival, MTD: maximum tolerated dose; DLT: dose
limiting toxicity; ORR: objective response rate; RPTD: recommended phase two dose; TEAE: treatment-
emergent adverse events; DCR: disease control rate; TTP: time to progression.

Table S5. Overview of current and ongoing clinical trials for targeted therapies including

multikinase inhibitors in CCA.

. .. . Recruitment Primary
Drug Target Indication Clinical trial status /Results _ endpoint
Multikinase inhibitors
. ' Advanced CCA NCT02265341 Promlsmg.arlltl- ORR
Ponatinib Multi-tyrosine (phase II) tumor activity
OMAUMD yinase inhibitor NCT02272998 N
Solid tumors Recruiting ORR
(phase II)
Advanced solid NCT01438554 Terminated due
tumors (phase T) [109] to low response MTD, TAES
. Multi-kinase including CCA p rate
Pazopanib N :
inhibitor Terminated due
NCT01855724
Advanced CCA to low response ORR
(phase II) [193]
rate
No increase in
NCT00919061 efficacy PES
(phase II) [144] compared to
Advanced CCA h15t9r1cal dajca
Multi-kinase No increase in
Sorafenib S NCT00661830 efficacy
inhibitor PFS
(phase II) [145] compared to
historical data
Advanced CCA,
! T01093222
gallbladder NCT01093 Completed PFS
(phase II)

cancer




Advanced
pancreaticand NCT00634751

biliary (phase iy~ Completed ORR
carcinoma
Advanced CCA,
gallbladder NCT00238212 Completed ORR
(phase II)
cancer
Advanced NCT02836847 ..
eCCA, (phase IT) Recruiting PES
1Ibladd
gallbladder = NCTO03768375 Recruiting PFS
cancer (phase II)
o No
Vandetanib M,ulh,_ k.mase Advanced CCA NCT00753675 improvement in PFS
inhibitor (phase II) [194]
PFS
NCT01954745 - Limited
activity
hase II) [121 PES
Cabozantinib Multi-kinase Advanced CCA, (phase IT) [121] - Significant
inhibitor HCC toxicity
NCT02496208 UV MF pprp TEAE
recruiting
NCT02386397  Acceptable DLT
(phase I/IT) [195]  tolerability
NCT02053376 Promising anti-
. PFS
(phase II) [146] tumor activity
L Advanced CCA NCT02115542 Modest clinical
Regorafenib Multi-kinase (phase II) [147] efficac 05
& inhibitor P I Y 1
mprovement in
(N}faTs(e]infflgig] PFS and tumor PFS
P control
Solid tumors NCT03475953 Recruiting RPTD, ORR
(phase I/II)
- Moderate
NCT02966821 clinical efficacy PES
(phase II) [196] - Tolerable
safety profile
. Multi-tyrosine NCT03873532 .
R t
Surufatinib kinase inhibitor Advanced CCA (phase TI/IIT) ecruiting (O
NCT05056116 Recruiting ORR
(phase II)
NCTO5064852  \oryet PFS
recruiting
- Tolerable
NCT02579616  safety profile ORR
[197] (phase II);  -Anti-tumor
activity
Advanced CCA
T0465624
NCT04656249 Completed ORR, PFS
(phase II)
T042111
. . NCTO 68 Recruiting ORR, TEAE
Lenvatinib Multi-tyrosine (phase II)
enva kinase inhibitor NCT03797326  Active, not
. o\ ORR, TEAE
Solid tumors (phase II) recruiting
including CCA NCT04976634 Recruitin DLT, TEAE,
(phase II) wihng ORR
Unresectable NCT04527679 Not yet
: s ORR
iCCA (phase II) recruiting
T04 24
Advanced CCA NCT045506 Recruiting ORR

(phase II)




NCT04361331

Active, not

RR
Advanced (phase II) recruiting o
iCCA NCT03951597  Active, not ORR
(phase II); recruiting
Advanced CCA NCT03895970 Recruiting  ORR, DCR, PFS
(phase II)
Selective tyrosin Solid tumors
i inhibitor includi A T02576431
Larotrectinib kinase in 1b1F0r inc Pdlng CCA NCT0257643 Recruiting ORR
of tropomysin ~ with NTRK (phase II)
receptor kinases gene fusion
Selective tyrosin Solid tumors
Entrectinib kinase 1nh1b1l“.0r 1nclgd1ng CCA NCT02568267 Recruiting ORR
of tropomysin ~ with NTRK (phase II)
receptor kinases gene fusion

PES: progression free survival; OS: overall survival; MTD: maximum tolerated dose; DLT: dose
limiting toxicity; ORR: objective response rate; RPTD: recommended phase two dose; TEAE:
treatment-emergent adverse events; DCR: disease control rate; TTP: time to progression.

Table S6. Overview of current and ongoing clinical trials for therapies targeting the MET, notch,

and chromatin remodeling pathways in CCA.

Drug Target Indication Clinical trial Recruitment Prlma.ry
status / Results  endpoint
MET signaling pathway
Improved
., NCT00874042  response or
Ad d solid
Tivantinib ~ Selective c-MET ¥ o 1¢6¢ 50U (phase I) [120] stable disease in
. tumors L. MTD, RPTD
(ARQ 197) inhibitor . . combination
including CCA .
with
gemcitabine
NCT03027284
Merestinib ~ MET inhibitor Advanced CCA (phase I) [198] Well tolerability DLT
NCT02711553  Active, not
o PFS
(phase II) recruiting
Chromatin remodeling
CCA, renal cell
carcinoma, .
Ny e gy
melanoma, P uitng
mesothelioma
Multiple (0104770151 Not yet
carcmnomas (phase II) recruitin ORR
Niraparib  PARP1 inhibitor including CCA ‘P &
Solid tumors NCT04178460 Recruitin DLT, MTD,
including CCA (phase I) & RPTD, ORR
NCT04764084 Not 'y.et DLT
(phase I) recruiting
Advanced CCA NCT04895046
(phase II; Recruiting PES
recruiting)
Notch signaling pathway
Advanced solid
CB-103 p.ar;l—.ll\j '(t) tch tumors N(CEOMZI?S)W Recruiting DLT, ORR
tibror including CCA phase

PFS: progression free survival; MTD: maximum tolerated dose; DLT: dose limiting toxicity; ORR:

objective response rate; RPTD: recommended phase two dose.



Table S7. Overview of current and ongoing clinical trials for immunotherapies in CCA

. .. . Recruitment Primary
D T I 1 1 trial
rug arget ndication Clinical tria status / Results endpoint
Immunotherapy
NCT02699515 Act1v§, .not DLT, TEAE
(phase I) recruiting
Advanced CCA NCT03833661 Actlve.z, .not ORR
(phase II) recruiting
M7824  Fusion protein INCT0%006291 — Sctive, not DLT, OS
. . (phase II/III) recruiting
(Bintrafusp targeting PD-L1 d q NCT04708067
vance
Alf d TGF- iti
a) an B .CCA (phase I) Recruiting TEAE
Major
Advanced CCA NCT04727541 Recruiting pathologic
(phase II) Response
(MPR)
Atezolizumab PD-L1 antibody Advanced CCA NCT04677504 Actlve.z, .not PFS
(phase II) [199]  recruiting
Nf};ﬂ?jggff)m Completed ORR
Ad d CCA
vanee NCT04003636  Active, not o5
(phase III) recruiting
Pembrolizumab PD-1 antibody -40.9% ORR in
Advanced solid a subset of
Vju;eor:(’ NCT02628067 patients with ORR
. . (phase II) [157] CCA
1 A
including CC - Good
tolerability
Multiple tumors NCT02834013
ivol PD-1 anti R iti RR
Nivolumab antibody including CCA  (phase II) ecruiting (@)
T038752
Durvalumab PD-L1 antibody Advanced CCA NCT03875235 Completed (OF]
(phase III)

PFS: progression free survival; OS: overall survival; DLT: dose limiting toxicity; ORR: objective
response rate; TEAE: treatment-emergent adverse events.



