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Structured Abstract

Background KRASis mutated in ~90% of pancreatic ductal adenooaroas (PDAC), ~35% of
colorectal cancers (CRC) and ~20% of non-smalldeely cancers (NSCLC). There has been
recent progress in targetiff?KRAS specifically, but therapeutic options for athmutant
forms of KRAS are limited, largely because the ctaxiy of downstream signaling and feed-

back mechanisms mean that targeting individualvpayhcomponents is ineffective.

Design The protein kinases RAF and SRC are validated pleeitec targets irkKRAS-mutant
PDAC, CRC and NSCLC and we show that both mushbibited to block growth of these can-
cers. We describe CCT3833, a new drug that inhidmite RAF and SRC which may be effective

in KRAS-mutant cancers.

Results We show that CCT3833 inhibits RAF and SROKIRAS mutant tumorsn vitro andin
vivo, and that it inhibits tumor growth at well-tolezdtdoses in mice. CCT3833 has been evalu-
ated in a Phase | clinical trial (NCT02437227) avelreport here that it significantly prolongs
progression-free survival of a patient witf"a'"KRAS spindle cell sarcoma who did not respond

to a multi kinase inhibitor and therefore had |editreatment options.

Conclusions New drug CCT3833 elicits significant pre-clinidhlerapeutic efficacy ilKRAS

mutant colorectal, lung and pancreatic tumor xeaftgyr demonstrating a treatment option for
several areas of unmet clinical need. Based oretpes-clinical data, and the Phase 1 clinical
unconfirmed response in a patient wKiRAS-mutant spindle cell CCT3833 requires further

evaluation in patients with othBIRAS-mutant cancers.



Highlights

* We synthesized new drug, CCT3833, that inhibith BAF and SRC, and so may be ef-

fective inKRAS-mutant cancers.

» CCT3833 inhibits both signaling pathwaysvitro andin vivo, inhibits tumor growth and

leads to regressions in mice.

« CCT3833 significantly prolonged progression-freeviual of a patient with &*'KRAS

spindle cell sarcoma.

» CCT3833 is a potential treatment option for sevarahs of unmet clinical need.
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Introduction

Lung cancer (~90% of which are NSCLC) is the mashmon cancer worldwide and has a 5-
year overall survival (OS) of only 10% [1]. Colotalccancer (CRC) is the third most common
cancer and has a 5-year OS of 60%, and pancreaatialchdenocarcinoma (PDAC) is the fourth
most common cancer and has the poorest prognogisswiear OS of only 5% [2]. These poor
survival rates are partly due to a lack of treathagrtions. Surgery is the preferable treatment for
NSCLC, PDAC and CRC, but most patients presenwéteinoperable advanced disease and so
receive systemic therapy [3, 4]. Targeted therapredicensed for NSCLEGFR, ALK, ROSL
indications) and CRCKRAS wild-type), butKRAS-mutated cancer remains an area of unmet
clinical need. CriticallyKRAS is mutated in ~20% NSCLC, ~90% PDAC and ~35% CP3C,
These patients receive conventional chemotherapymmunotherapy, often with limited effica-
cy and potential toxicity [4, 6, 7] except fBiRASmutant NSCLC patients who benefit from

check-point inhibitors compared KRAS wild-type patients [8, 9].

Thus, althougRAS (KRAS NRAS HRAS) is mutated in ~25% of all cancers, treatmentetée
patients is challenging [10]. Notably, direct initdbs of KRAS are limited to the p.G12C
KRAS-mutant [11-13], so an alternative is to targetvnstream effectors in the RAF/MEK/ERK
pathway, which has led to the development of RAEKVand ERK drugs [14]. However, in
KRASmutant cells, BRAF-selective drugs suchvasmurafenib (PLX4032) and dabrafenib [15]
cause paradoxical hyperactivation of the RAF-ERKpay through formation of BRAF-CRAF
homo and hetero-dimers [16]. Unfortunately, targgtMEK downstream of RAF with drugs

such as trametinib [17] is ineffective KRAS-mutant cancers because of feedback mechanisms



[18] and adverse side-effects [19], and therefbesé drugs have been unsuccessfl{RAS

mutant PDAC, CRC and NSCLC [20, 21].

With a pressing need for different approachefi@AS-mutant cancers, here we describe a new
drug for this indication. The protein kinase SR@ isiaster regulator of cancer cell proliferation,
metastasis and invasion, and it also potentiatasetgprocesses such as neo-angiogenesis [22].
SRC-family kinases (SFKs) are associated with gghesis of many cancers, particularly late
stage disease, where its increased activity ancesgion are associated with disease progression
and poorer prognosis. Critically, SRC is a validatarget inKRASmutant CRC [23], PDAC
[22] [24] and NSCLC [22, 25] and it is known tH#f“KRAS and SRC inhibitors work synergis-

tically to inhibit ®">*(RAS NSCLC cell proliferation [26].

In this study, we describe CCT3833, a new combpetRAF and SRC inhibitor. We show that
CCT3833 does not drive paradoxical activation ef RAF/MEK/ERK pathway iiKRAS- mutant
cells and that its ability to exert dual inhibitiofi RAF and SRC provides effective therapy in
pre-clinicalKRAS-mutant PDAC, CRC and NSCLC models. We show that 8833 is superior
to single-agent panRAF or SRC inhibitors and coralplarto combination panRAF+SRC inhibi-
tors in standard 2D tissue culture and more sicguifly, in 3D spheroids, which are of interme-

diate complexity between standard monolayer cudturgitro and tumorsn vivo.

Importantly, CCT3833 has been investigated in ash& dose-escalation clinical trial

(NCT02437227) including 31 patients with solid tusyoof whom at least 10 were known to be



KRAS-mutant. We report an unconfirmed partial respaause prolonged clinical benefit from
CCT3833 in one of these patients, diagnosed WKRAS-mutant spindle cell sarcoma. This was
the only patient with an unconfirmed partial respon trial. Spindle cell sarcomas are connec-
tive tissue tumors characterized by spindle shapdld, and are typically treated with anthracy-
clines, but with limited and variable responses|.[2¥re, we describe a patient with a spindle
cell sarcoma presenting a p.G12V KRAS mutation. paigent displayed early disease progres-
sion following surgical resection, was not a caatikdor doxorubicin chemotherapy, and did not
respond to the multi-kinase inhibitor pazopanibsfie being in the dose escalation phase,
CCT3833 achieved a progression-free survival (R¥S)10 months, and we provide compre-
hensive analysis of the mechanism of action of G83B3nKRAS mutant cancers to reveal how

this patient and others could benefit from thisrdge

Materials and M ethods

Cedll culture. Cell lines were cultured under standard conditidtisman PDAC cell lines (ex-
cept for MIA-PaCa2) were a gift from Dr. Claus Jamgen, Calu-1 and H460 cells were a gift
from Dr. Michela Garofalo and H2009 NSCLC cells wex gift from Dr. John Brognard. All
other human cell lines were from the American T¢udture Collection. STR profiles were rou-
tinely compared to known ATCC fingerprints and sellere routinely ensured to be mycoplas-
ma free by PCR. Mouse KPC PDAC cells were a gifPadf. Owen Sansom, or were isolated
and established in house from transgenic mice srithed [24]. Cells were cultured in Dulbec-
co’s modified Eagle’s Medium or RPMI Medium suppkamted with 10% FBS and 1% penicil-

lin/streptomycin. Short-term growth inhibition agsalong-term cell proliferation assays, and



tumor spheroid assays were performed as detail&lpplementary Methods. A list of the cell

lines used and theiKRAS status is detailed in Supplementary Table S2.

Mouse allogr aft/xenogr aft studies. All animal procedures were performed in accordanith

National Home Office regulations under the Animégientific Procedures) Act 1986 under
license PPL-70/7635 and PPL-70/7701 and within ginds set out by The CRUK Manchester
Institute and The Institute of Cancer Research Ahiilelfare and Ethical Review Bodies, and
described in accordance with ARRIVE guidelinksvivo efficacy and pharmacodynamics (PD)

studies were performed as detailed in SupplemeiMatiiods.
Statistics

For graphs, mean values are shown and error baresent SEM (standard error of the mean)
unless stated otherwise, (*)30.05 (student or Welch'’s t-test as indicated).iANitro experi-

ments were performed in triplicate unless othenstaged.

Results

CCT3833isapanRAF plus SRC family kinase inhibitor

CCT3833, (1-[3-tert-butyl-1-[(3-fluoro-phenyl)-1Hypazol-5-yl]3-[2-fluoro-4(3-oxo0-3,4-
dihydro pyrido[2,3-b]pyrazin-8-yloxy)phenyl]ureaidgare 1A) is a panRAF inhibitor that inhib-
its V" BRAF at 34nM and CRAF at 33nM (Figure 1B, SuppletagnTable S1). In selectivity
screens CCT3833 is mostly inactive against otheades, with the important exception of SFKs

(Supplementary Figure S1A) with SRC inhibition &®1 and LCK inhibition at 19nM (Figure

1C, Supplementary Table S1).



Docking studies predict that CCT3833 is a typenHilbitor that binds to the inactive “DFG-out”
conformation of BRAF [28], and to CRAF and SRC tigb similar mechanisms (Figure 1D-F).
Specifically, the pyridopyrazinone moiety is praddt to interact with the kinase hinge, the cen-
tral aromatic ring occupies the ATP binding pocleitd the pyrazole ring elaborates into an allo-
steric site created by the DFG moving into the *@onhformation (Figure 1D-F). Moreover, the
tert-butyl group is predicted to elaborate into yalhophobic pocket and the terminal fluoro-
substituted phenyl ring points towards the actoratioop in all three kinases (Figure 1D-F).
These binding similarities indicate how CCT3833iliitls both RAF and SRC and we confirm
that CCT3833 inhibits both ERK (ppERK; downstreahC®AF) and SFK (ppSFK) phosphory-
lation in a dose-dependent manner in HCT-116 (CRG19 (NSCLC)(Figure 1G) and MIA-
PaCa2 (PDAC) cells (Supplementary Figure S1B). @acking studies predict a steric clash
would occur between the pyridopyrazinone moiet6fT3833 and a T338I (the so-called gate-
keeper residue) substitution in chicken SRC (Supptgary Figure S2A) and accordingly, we
show that CCT3833 inhibits wild-type SRC but A8t'SRC (the human equivalent of T338l) in
either HEK-293 or HCT-116 cells (Supplementary Fgg82B-E), supporting our predictions for

binding mechanism.

CCT3833 inhibits KRAS-mutant cancer cell growth

The data above show that CCT3833 is a panRAF itdnibiat also inhibits SRC. Notably, RAF
and SRC are validated targets in RAS mutant canbersause RAF signals downstream of on-
cogenic KRAS, and SFKs drive cancer cell prolifer@and survival. Accordingly, we show that
CCT3833 is active against a panekKdi?AS-mutant PDAC, CRC and NSCLC cell lines, whereas

it is less potent againd(RASBRAF wild type cells (Figure 2A, Supplementary Table).S2



Moreover, compared to other RAF inhibitors, in gterm growth assays CCT3833 inhibits
HCT-116 growth more potently than the clinicallyatyated panRAF inhibitors TAK-632,
ARQ736 and MLN-2480 (Figure 2B, Supplementary FegBBA). We also show that CCT3833
is more effective than the multikinase inhibitorafenib or the BRAF-mutant selective inhibi-
tors PLX4720 and dabrafenib, and that only the MBEHibitor trametinib is more potent than
CCT3833 at inhibiting HCT-116 cells (Figure 2B, Bigmentary Figure S3A). We observe sim-
ilar responses in SW620 (CRC; Figure 2C, SuppleargnEigure S3B), A549 (Figure 2D),
MIA-PaCa2 (Supplementary Figure S3C,D) and CalellsdNSCLC, Supplementary Figure
S3E), where CCT3833 inhibits growth more effecyvitlan all other RAF inhibitors, with only

trametinib being significantly more potent.

Although the panRAF inhibitor TAK-632, and the BRAhibitors PLX4720 and dabrafenib
inhibit BRAF more potently than CCT3833iinvitro enzyme assays, CCT3833 is more potent
at inhibiting KRAS mutant cancer cell growth, so we examine downstrsggnaling. In HCT-
116, SW620, A549, MIA-PaCa2 and Calu-1 cells, PL2@&Tnduces paradoxical activation of
the ERK pathway and although sorafenib and TAK-#Bbit ppERK, they are less potent than
CCT3833 in their ability to do so (Figure 2E, Suppentary Figure S3F-G). Note also that
PLX4720, sorafenib and TAK-632 do not inhibit ppSKFKthese cells, whereas CCT3833 po-
tently inhibits ppSFK (Figure 2E, Supplementary Ufegg S3F-G). Finally, although trametinib
inhibits ppERK more effectively than CCT3833 ingkhecells, unlike CCT3833 it fails to inhibit

ppSFK (Figure 2E, Supplementary Figure S3F-G).

RAF and SFK must both be inhibited to block KRAS-mutant cancer growth



Thus, CCT3833 inhibits both CRAF and SRKIRAS-mutant cancers and so we investigate the
contribution of these two activities to the inhibit of long-term cell growth. We show that
CCT3833 induces significant caspase3/7 activatidrgereas PLX4720, sorafenib, trametinib and
TAK-632 do not activate caspase3/7 to the sameneffiggure 3A, Supplementary Figure S3H).
Accordingly, in long-term clonogenic proliferatiassays, only CCT3833 fully inhibits HCT-
116, SW620, A549 and MIA-PaCa2 cell growth, whereatonies are still evident with
PLX4720, sorafenib, TAK-632 and also trametinibg(fe 3B, Supplementary Figure S3l, J).
These findings are confirmed in two additional hanRDAC cell lines (Supplementary Figure
S4). Note also that the inhibitors are used at sltseeflect safe plasma exposure achievable
vivo. Thus, trametinib is used at 20-30nM, the maximualerated patient plasma
concentration[17, 29], whereas CCT3833 is useqiist, below the well-tolerated mouse plasma

concentrationn vivo (videinfra).

To assess whether it is necessary to inhibit b&K Bnd SRC pathways IKRAS-mutant cells,
we combine known panRAF and SRC inhibitors. As ghawove, TAK-632 inhibits ppERK but
not ppSFK and conversely, we show that the SRitdni saracatinib inhibits ppSFK but not
pPpPERK (Figure 4A). Moreover, together these aganitsic the effects of CCT3833 (Figure 2E)
and inhibit both ppERK and ppSFK (Figure 4A). Imdeterm clonogenic growth assays, neither
TAK-632 nor saracatinib alone inhibit colony fornaat, whereas together they do inhibit colony
formation, both in HCT-116 cells and in H23 lungeadcarcinoma cells, again mimicking the
effects of CCT3833 alone (Figure 4B, Supplemenkgyre S5A). We also assess another SRC
inhibitor, bosutinib. Alone, bosutinib does notieate caspase3/7, but it co-operates with TAK-

632 to activate these pro-apoptosis enzymes (Fig@e mimicking the effect of CCT3833
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alone. Moreover, TAK-632 and bosutinib co-operatenhibit the short-term growth of HCT-
116, SW620 (Figure 4D-E), A549 and MIA-PaCa2 cé¢8sipplementary Figure S5B), again
mimicking the effect of CCT3833 alone. Notably, twnbinations of saracatinib plus TAK-632
or bosutinib plus TAK-632 both inhibit the growth 8W620 tumor spheroids similarly to

CCT3833 alone, whereas the response to the sigglasis significantly less (Figure 4F).

CCT3833 inhibits KRAS-mutant tumor growth

Next, we assess CCT3888vivo. We show that CCT3833 has good oral bioavailahititmice,
excellent pharmacokinetic (PK) properties (Figufe Supplementary Table S3), achieves plas-
ma and tumor concentrations well above theg, @ir the target cancer cells and does not accu-

mulate following daily oral doses (Supplementarpl€e53, Figure 2A).

We tested CCT3833 in a mouse model of PDAC drivemcogenicKRAS and inactivating
mutation of the tumor suppressor TP53 (KPC cel)[2Ve confirm, commensurate with our
human cell observations, that, CCT3833 is morecgffe than the pathway inhibitors apart from
trametinib at blocking KPC cell growth in shortitemproliferation assays, but only CCT3833
completely abrogates growth of these cells in ltrga assays (Figure 5B-C, Supplementary
Figure S6A-B). Accordingly, CCT3833 is more potantinducing caspase3/7 activation (Sup-
plementary Figure S6C-D). We show CCT3833 block&ERd SFK phosphorylation and sup-
presses tumor growth in KPC cells grown as allagraf mice (Figure 5D-F, Supplementary
Figure S7A). Critically, CCT3833 inhibits a hum&RAS-mutant PDAC patient derived xeno-

graft (PDX)(Figure 5G, Supplementary Figure S7B).
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Importantly, we show that CCT3833 is effective ther humarKRAS-mutant cellsin vivo. It
inhibits ppERK and ppSFK in SW620 xenografts angpsesses the growth of these CRC tu-
mors in immunocompromised mice (Figure 5H-l, Supmatary Figure S7C-D). Finally,
CCT3833 also inhibits ppERK and ppSFK in lung AZ8Is and more importantly, at doses
that are well tolerated in mice (Supplementary Fegh8), CCT3833 inhibits ERK and SRC, and
causes regression of A549 tumors xenografts in (figrire 5J-K), and it mediates a significant
reduction in the size of foci in the A549 pseuddastasis tail vein injection model (Supplemen-

tary Figure S7TE-I).

CCT3833 improves progression free survival in a patient with 2K RAS spindle cell sar-
coma

A previously fit patient in their 70s presentediwét 1 year history of non-specific symptoms and
was diagnosed with a large intra-abdominal masscased with the pancreas and invading into
the liver parenchyma (Figure 6A). This was reseetad histopathological assessment revealed a
lobulated tumor composed of ill-defined fasciclésmpindle cells, with oval to elongated moder-
ately pleomorphic nuclei, pale eosinophilic cytgmaand up to 9 mitoses per 10 high powered
fields, later classified as a spindle cell sarcad@S (not otherwise specified). Immunohisto-
chemistry was diffusely positive for CD34, but nega for other markers including S-100,
SOX10, DOG1, CD117, SMA, desmin, AE1-3, EMA, CD2hd CD23. Moreover, the tumor

was negative for the NAB2-STATG6 fusion transcripts.

12



One year post tumor resection, the patient predenmith a multi-focal intra-abdominal recur-
rence, which was inoperable. Although it was lategnosed as spindle cell sarcoma, due to
some histopathological features, it was treatea amlignant solitary fibrous tumor. The patient
commenced on the multi-kinase inhibitor pazopabiltt, had extensive disease progression at
first radiological assessment after only 12 weeksreatment (Figure 6A-B, Table 1, Supple-
mentary Table S4). The patient was not a candidatgoxorubicin chemotherapy and molecular
testing was performed using Sequenom, which retlealRAS C35G>Tp.Glyl2Val mutation,
so the patient was enrolled on to the phase 1dfi@lCT3833 (NCT02437227) and was allocated
to the lead-in dose CCT3833 (75mg QD, continuowsndy). Scans were taken at baseline and
every 8 weeks during CCT3833 treatment (Figure &Bxtark contrast to the progression seen
with pazopanib, each of the scans after commenCiG@d3833 treatment show stable disease
with achievement of an unconfirmed partial respopsst 8 cycles as defined by RECIST 1.1
(Figure 6B, Table 1, Supplementary Table S4). A®aRECIST progression was seen on im-
aging post cycle 10, the patient underwent intteepaidose escalation to 300mg once daily, but
a scan on cycle 11 (Table 1) confirmed RECIST disgaogression and the patient discontinued

treatment on day 17 of cycle 12.
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Discussion

Herein, we report that the new inhibitor, CCT388®#&diated an unconfirmed partial response in
a patient withaggressivd&KRAS-mutant spindle cell sarcoma who was not eligibledurgery or
chemotherapy, and who did not respond to the rkirlaise inhibitor pazopanib. Despite being in
the dose-escalation phase of the clinical trial TN2437227), at 75mg po qd continuous dosing
of CCT3833, the patient achieved progression-fregigl for 8 months, and did not progress
until the 12" cycle of treatment. Together with our preclinidata, this indicates that CCT3833
has potential for the treatment 8fRASmutant tumors. Specifically, our pre-clinical data
demonstrate that CCT3833 is effectiveiRAS-mutant CRC, NSCLC and PDAC due to its dual
anti-panRAF plus anti-SRC activity. RAF is a vatethtarget directly downstream of oncogenic
RAS, and SRC is also a validated therapeutic tangeERC, NSCLC and PDAC, where it is hy-
per-activated and drives cell proliferation and as#sis [22-25]. Accordingly, SRC inhibitors

cooperate with drugs that target the EGFR/RAS payh&6, 30, 31].

Our finding that CCT3833 inhibits the growth KRAS-driven murine PDAQN vitro, andin
vivo, are aligned to the literature, validating SRCaatherapeutic target in PDAC, where its
overexpression or hyper-activation are markersaafr linical outcome [24]. Moreover, SRC
inhibitors are active in preclinical PDAC modelgdachieve minor clinical responses in PDAC
patients [22]. SRC is similarly overexpressed opdryactivated in CRC [23] and moreover,
BRAF-mutant CRC cells can switch between RAF/MEK/ERKI &TK signaling [32] , so cell
growth is only prevented when both pathways arebitéd. This plasticity may explain the
shorter duration of response to BRAF and MEK infoitsi in CRC [21] and may also underpin

why mutantKRAS opposes the anti-tumor effects of EGFR inhibitorsSCRC [33]. Notably,

14



MEK and EGFR inhibitors cooperate to block EGFRilitbr resistant CRC tumor growth [33],
and we propose therefore that CCT3833 is effectiveRC because it targets the two key path-
ways downstream from mutant RAS and the hyper-aiett RTKs such as EGFR. Similarly,
synergistic efficacy has been shownvivo by inhibiting the MAPK pathway plus SRC in

KRAS/PIK3CA double mutant CRC cells [34].

Finally, SRC and ERK signaling are both criticat the growth ofKRASmutant NSCLC [20,
25]. Clinical trials with trametinib irKRAS mutant NSCLC patients, alone or in combination
with chemotherapy show that single agent MEK irtbitsi achieve no improvement compared to
chemotherapy and that toxicity limits their clinieese in combination [19, 20]. Again, we posit
that CCT3833 is effective in NSCLC because of ity to simultaneously inhibit SRC and
ERK signaling. Critically, CCT3833 mediates tumegression in"**KRAS-mutant NSCLC
xenografts, so it could be considered for treatnienKRAS mutant NSCLC patients who fail

chemotherapy and/or immunotherapy.

In summary, we describe the discovery of CCT3838egw panRAF/SRC inhibitor and show
that it is effective irKRAS-mutant cancer models, because RAF and SRC areatendes in
KRAS-mutant cancers. CCT3833 differs from the RAF diméibitor LY3009120 [35] because
it also inhibits SRC and is effective in PDAC. Wasft that CCT3833 inhibits tumor growth in
RAS-mutant models through on-target inhibition ®&F and CRAF, and additional on-target
inhibition of SRC. Critically, CCT3833 induces tumeell death and elicits therapeutic efficacy
at well-tolerated doses in mice, and it is evaldatepatients in a phase | clinical trial, achiayin

a proof-of-concept unconfirmed clinical responseairpatient with aggressivikRAS mutant

15



spindle cell sarcoma who was not eligible for ottneatments. Taken together, our data support

the further clinical evaluation of CCT3833 in patie withKRAS-mutant cancers.
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Tableand Figurelegends

Table 1. Patient scan marker lesion measurements (RECIST version 1.1) at baseline and on
treatment.

*Baseline measurements, ~nadir.

Figure 1. CCT 3833 isapanRAF/SRC inhibitor activein KRAS-mutant cells.

A, CCT3833 chemical structurB, In vitro enzyme assay fof*>*BRAF or CRAF andC, SRC

or LCK incubated with increasing concentration<C6T3833.D, CCT3833 docked into BRAF
binding site (pdb4JVG). Inset, detailed CCT3833rattions with allosteric site (top), ATP
binding site (bottom) of BRAF (turquoiselt, CCT3833 docked into CRAF binding site (ho-
mology model derived from pdb4JVG) (orchid). Ing@€T3833 interactions with allosteric site
(top), ATP binding site (bottom)F, CCT3833 docked into SRC binding site (pdb4AGW)
(green). Inset, interactions of CCT3833 with akost site (top) and ATP binding site (bottom).
G, Immunoblot for ppERK/ERK and ppSFK/SRC in HCT-1118&daA549 cells after 4h with

DMSO (first lane) or CCT3833 (0.6, 1.2, 2.5, 5, Mespectively).

Figure2. CCT 3833 isactivein KRAS-mutant cells via on target modulation.

A, CCT3833 Gidgs in KRASmutant and D24""KRAS cell lines.B-D, Proliferation of HCT-116
B, SW620C, A549 D cells treated with increasing concentrations ofitligcated drugsk, Im-
munoblot for ppERK/ERK and ppSFK/SRC in HCT-116, @& and A549 cells after 4h with

DMSO (CTL), PLX4720, CCT3833, sorafenib, TAK-632 @ 1uM), and trametinib (20nM).
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Figure 3. CCT 3833 inhibits cell growth and induces apoptosis.

A, Caspase 3/7 activation in HCT-116, SW620 and A%IB post DMSO, CCT3833, TAK-
632, PLX4720, sorafenib (all agll), and trametinib (20nM), * $0.05 student’s t-tesiB,
Long-term proliferation assay on HCT-116, SW620 add9 cells after 9-12 days of treatment
with DMSO, PLX4720, CCT3833, sorafenib, TAK-632I(at 1uM), and trametinib (20nM).

Insets are high magnification images of area irtditd&y square.

Figure 4. RAF and SRC dual inhibition is required to efficiently inhibit KRAS-mutant cell
growth. A, Immunoblot for ppERK/ERK and ppSFK/SRC in HCT-11dls, 24h with DMSO
(CTL), CCT3833 (0.5uM, 1uM), TAK-632 and saracdiirfboth at 1uM), or TAK-632 plus
saracatinib (TAK+Sara; 1 uM eaclB, Long-term proliferation on HCT-116 cells, 10 days,
DMSO (CTL), CCT3833, TAK-632, saracatinib (all attM), or TAK-632 plus saracatinib
(TAK+Sara; 1 uM each)C, Caspase 3/7 activation in HCT-116 cells with DMSOTL),
CCT3833 (1.pM), TAK-632 (1.2uM), bosutinib (1M), or TAK-632 plus bosutinib
(TAK+Bos; 1.2+21M), *p<0.05 student’s t-tesD,E, Short termcell proliferation assays of
HCT-116 D) and SW620K) cells treated with CCT3833 (JuRI), TAK-632 (1.2u4M), bosu-
tinib (2uM) or TAK-632 plus bosutinib (TAK+Box; 1+#2uM, *p<0.05 student’s t-testr,
SW620 spheroids treated with DMSO (CTL), CCT3838K1632 and saracatinib (allpé/),
bosutinib (1.2uM), or TAK-632 plus bosutinib (TAK+Box; 5puM+1.2uMpr TAK-632 plus
saracatinib (TAK+Sara; 5uM each) for 5 days. Vaum[(widttf x length)/2], data shown as

mean +/- SD, *g0.05 student’s t-test. Representative images awrslon the right.
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Figure5. In vivo efficacy of CCT3833in PDAC, CRC and NSCLC.

A, CCT3833 pharmacokinetictudiesperformedin BALB/c mice: plasmdevelsat time point
18 hours show concentration ofitM when administered by oral gavage PO=oral adnmatisin
(10mg/kg); IV=intravenous administration (2mg/kg)5% DMSO, 95% wateB, Proliferation
for KPC mouse cells with different drugS, Long-term proliferation of KPC cells, 9 days with
DMSO, CCT3833, TAK-632 (all atyM), trametinib (20nM).D, Immunoblot quantification of
pPpPERK/ERK in tumors from the biomarker study in KBIbgrafts, by oral gavage (po) 4 days
with vehicle control (5% DMSO/water), PLX4720 90ikg/or CCT3833 (40mg/kg). See Sup-
plementary Figure S7A for the blots,<@.05 student’s t-tesk, IHC and scoring of the ppSFK
intensity in tumors from the biomarker study in KBlbgrafts, *x0.05 student’s t-test. Repre-
sentative images are shown beldw.Tumor growth curves for KPC allografts, with veleicl
control (5% DMSO/water) or CCT3833 (40mg/kg), pd, 83 days, *g0.05 Welch’s t-test on
day 23 of treatmentG, Tumor growth curves for a PDAC PDX, with vehiclentol (5%
DMSO/water) or CCT3833 (40mg/kg), po, qd, 15 days0.05 Welch's t-test on day 15 of
treatment.H, Immunoblot quantification of ppERK/ERK, ppSFK/SRE SW620 xenografts
from biomarker study, po, for 4 days with vehiclentol (5% DMSO/water) or CCT3833
(40mg/kg), *=0.05 student’s t-test. See Supplementary Figure f876lots.1, Cumulativetu-
mor growth curves for SW620 xenografts, with vehicontrol (5% DMSO/water) or CCT3833
(40mg/kg), po, qd, 15 days, £0.05 Welch'’s t-test on day 15 of treatmehtimmunoblot quan-
tification of ppERK/ERK, ppSFK/ERK in A549 xenogtaffrom biomarker study, po, for 4
days, with vehicle control (5% DMSO/water) or CCB3840mg/kg), *r0.05 student’s t-test.

See Supplementary Figure S7E for bld€s. Tumor growth curves for A549 xenografts, with
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vehicle control (5% DMSO/water) or CCT3833 (40mg/kup, qd, 28 days, ¥0.05 Welch’s t-

test on day 28 of treatmen. indicates start of treatment for all tumor growthives.

Figure6. Clinical responsein a patient with KRAS-mutant spindle cell sarcoma NOS.

A, Patient clinical historyB, CT scans of lesion 3 (mass superior to pancréatac, green ar-

row, see also Supplementary Table S4) of the pgatiemecurrence, pre- and post-pazopanib
treatment; pre- and during CCT3833 treatment. (aseline (pre-treatment) before each treat-
ment; percentage of sum of all marker lesionspsmed on the bottom right of each scan as per
RECIST 1.1 criteria (Table 1). Hypodensity withiretlesion seen on scan at cycle 6 and 8 sug-
gests necrosis due to treatment response (yellomwarRed = progressive disease, orange =

stable disease, green = unconfirmed partial regpons
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Weeks Drug Cycle Lesionl Lesion2 Lesion3 Lesiond4 Lesion5 Total(cm) %change
from

diagnosis

62.7 - 0 15 2.2 3.0 1.0 0.5 8.2* 0
75.7 Pazopanib 3 2.2 2.5 4.0 15 0.9 11.1 +35
95.9 - 0 3.3 31 4.7 2.1 1.0 14.2* 0
104.3 CCT3833 2 29 3.7 4.5 2.0 0.9 14.0 -1
112.3 CCT3833 4 29 34 4.2 2.3 0.5 133 -6
118.6 CCT3833 6 2.6 2.7 4.1 2.4 0.5 12.3 -13
128.3 CCT3833 8 1.7 2.2 3.6 2.0 0.5 10.0n -30
138.6 CCT3833 10 1.7 2.7 4.5 2.9 0.0 11.8 +18
143.3 CCT3833 11 1.8 3.0 4.8 3.2 0.0 12.8 +28

Table 1. Patient scan marker lesion measurements (RECIST version 1.1) at baseline and on treatment.
*Baseline measurements, *nadir.
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