2018. 12. 8 F 305 EERIRTIR - RERIEF B WS

7/ LEHRICE DL
Fon PR B BR

EMNARRELVEI— SinEREHREI—
FSUARL—23F WA 74 TAO RS E

TR —&



MAT ) LERPNVEDLEESNSER
- AR - BUNBEFEMEL S BRA A
(FFIZF L REFTYIRA NI DR E

E%@rﬁuw T FEMFRERICEHBEERN

. zk HX S —O T X T — ﬂx1tl;$b)§5§ﬂi‘§‘fﬁ?
D RIFFEEIT GE{zF/\RILIERE) AV e REIC

s KEFTEEGEF/\RILEEIIHAEER NS —AZER
J""\?ILL\j(

c EMZZE THRONDERERYT /LIEHRITISEDEAE-
MR FROREET— SIL




MAT ) LERPNVEDLEESNSER
- AR - BUNBEFEMEL S BRA A
(FFIZF L REFTYIRA NI DR E

B2 RIS T EMFOERI=LDRRRRY




g R e WANYAYE S

o HAAMRROIBENNS 1ZIEELLT)—FMEEYZ
R

e EBEEMIMIBEZERL-OBIZERAERF EMWS
F) = fEBHT S

7T FIRRIE

« HAflfE-MRTEELELTWDSIENSFOEE
NE | ZHEBELT)—HMEEMZER

« BN FTEEL-OLESMRINREWERT S



LC-SCRUM-Japan(Z BT 5 AEEN D FDREIE &
DFEHNEDBREIR -

EGFR EGFR+PIK3CA
8% 04%  ERBB2 6% 2%
) _ERBB2+PIK3CA /
0.3%

EGFR+PIK3CA

KRAS 15% 2%
/ _KRAS+PIK3CA
/ 1%
others /
g e+ end _ERBB2
KRAS+NRAS 5%
/ 0.1%
"~ _BRAF 4% MET skip__
‘ 3% ) KRAS
~ - "'BRATz':fbmA NTRK3 fusion A
N ::AR;; z'n:n% N:l.;:bfusion 7 — ,_Kms:xxacu
> 0.6% ] -
! : ‘\-;:::csaof:: ALK fusion 3% | ‘ T - '-Bg:::-qr:orxsct\
MET skip 2% _." ". \ "j::'l:}:P%II(;%UA% RE;;;_'::;::‘Z% / \ N\ . RAF1 n_én;n 0.2%
FGFE_S;:,:SM - '.FGF: .Zzgasion ALK;::iun“ RET;::inr}_ ROS‘I‘ I{:sion AKT °-5%—'m.1:‘znx1 pj:;::n HR;: i;fq,:%
(n=1,688, OCA ver.1, Mar. 2015~Apr. 2017) (n=1,316, OCA ver.3, May. 2017~Apr. 2018)
1.0 moOs
— (months) [95% C.L]
E =—— Driver (+)/Target drug (+) 335 56.6 [41.9-117.3]
.g 0.8+ — Driver (+)/Target drug (-) 714  31.4 [26.4-41.5]
-g — Driver (-) 1159 27.6 [24.0-30.4]
8.06- Logrank, p<0.001
S
©
2
2 04
=
17, ]
S0.2-
o
>
o
0.0
I | | I 1 I
0 10 20 30 40 50 60

Time (months) h A ASGQ,, 2018



BT/ N A
A<—Hh—

ﬁ?ﬁﬂ’]ﬁlﬁ"iﬁﬂ’] ?

ETOHE

S FARME
k< BN

Consider a group of 100 non-small cell lung cancer patients

who have the EGFR mutation
~ ~
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Figure 18: Case study of lung cancer patients with EGFR mutation*"
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Genomic alteration-drug associations
in NSCLC NCCN guidelines

BRAF V600E dabrafenib + trametinib

Base substitutions MEK

EGFR T790M osimertinib

EGFR exon 21 L858R
erlotinib | gefitinib |

. EGFR exon 19 deletions afatinib |dacometinib
Insertions and

deletions

Unknown

Ado-trastuzumab

HER2 insertions .
emtansine

PD-L1
expression/

Copy number
High-level MET amplification TMB

CILEE LT B Il VIET exon 14 skipping mutation crizotinib

RET rearrangements cabozantinib | vandetanib

crizotinib | ceritinib |
alectinib | brigatinib

ALK rearrangements

NSCLC NCCN Guidelines version 1.2019; ¢ NCCN: National Comprehensive Cancer Network;
Image modified from Baumgart, M. (2015) Am J Hematol Oncol
11(6):10-13. e NSCLC: Non-small cell lung cancer.
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Umbrella Design

One histology
Multiple genomic variants
Separate studies for each variant

color = histology
shape = genomic variant

EGFR
mutation

J

One Histology
Sequence tumors and
triage based on
genomic variants

Alk translocation

No actionable
variant

randomize

randomize

Erlotinib

Control

Crizotinib

Control

Simon, (Clin Pharmagql Ther, 2017
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MSK-IMPACT : 100005 (D E& FR B9 FE FR 1%

Non-Hodgkin lymphoma (n = 159)
Skin cancer, non melanoma (n = 144)
Gastrointestinal stromal tumor (n = 126)
Mesothelioma (n = 106)
Hepatocellular carcinoma (n = 105)
Salivary carcinoma (n = 104)

Uterine sarcoma (n = 91)

i— Small-cell lung cancer (n = 88)
Appendiceal cancer (n = 79)
Embryonal tumor (n = 76)
Gastrointestinal neuroendocrine tumor (n = 53)
ll— Cervical cancer (n = 47)
Osteosarcoma (n = 42)

Ewing sarcoma (n = 37)
Chondrosarcoma (n = 36)
Small-bowel cancer (n = 35)

Anal cancer (n = 32)

Meningothelial tumor (n = 32)

i— Adrenocortical carcinoma (n = 26)

{— Ampullary carcinoma (n = 25)
Histiocytosis (n = 20)

|— Sex cord stromal tumor (n = 18)

i — Thymic tumor (n = 18)

i— Ependymomal tumor (n = 16)

a Breast carcinoma (n = 1,237) .

Colorectal cancer (n = 978)
Prostate cancer (n = 623)
Glioma (n = 512)
Pancreatic cancer (n = 490}»

Non-small-cell
lung cancer (n = 1,563)

Soft-tissue sarcoma (n = 438) (
Bladder cancer (n = 406) ™ Other (n=1,627)
Melanoma (n = 350)
Renal cell carcinoma (n = 322) I:gs%ngﬁcrl %[elérllkg;r\gir;ggg%yéq 7=9; 60) Eﬁg‘iﬁﬂf{ﬁ iuﬂ?r (n = 15)

Esophagogastric carcinoma (n = 317) é
Germ cell tumor (n = 268) \OvaEr?ad:gﬁ:rfgg! '(:gncgg%v =211) Breast sarcoma (1 = 12)
ili = A = =-— Gestational trophoblastic di =11
Biliary cancer (n = 242) Thyroid cancer (n = 226) g oﬁeﬂslasor)o phoblastic disease (= 11)

Level 3B (11%) Level 3A (7%) Level 1 FDA-recognized biomarker for an
FDA-approved drug in the same indication
Level 2B (9%)
Level 2A Standard of care biomarker for an
Level 2A (2%) Sve FDA-approved drug in the same indication

Level 1 (7%) |~ = .- Standard of care biomarker for an
S FDA-approved drug in another indication

Compelling clinical evidence supporting the
Level 3A biomarker as being predictive of drug
response in the same indication

Compelling clinical evidence supporting the
biomarker as being predictive of

Other (63%)’ drug response in another indication

SRl NALMed, 2017



Basket Design

Multiple histologies
One genomic variant per treatment

color = histology
shape = genomic variant

‘E > Erlotinib
Multiple Histologies .
Seqguence tumors and select
those with actionable genomic
variants regardless of histology
BRAF
utation
BRAF
utation Vemerafinib

No actionable
mutation

Simon, (Clin Pharmagql Ther, 2017
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No. of Tumors (%)

No. of Any NTRK

Tumor Sample Samples Fusion NTRKI1 Fusion NTRK2 Fusion NTRK3 Fusion

Adult tumors (TCGA)*
Total 9,966 31(0.31) 9 (0.09) 6 (0.06) 16 (0.16)
Thyroid cancer 513 12 (2.34) 5(0.97) 7 (1.36)
Colon adenocarcinoma 310 3(0.97) — — 3 (0.97)
Low-grade glioma 534 5(0.94) 1 (0.19) 3(0.56) 1(0.19)
Sarcoma 263 2 (0.76) 2 (0.76) — —
Glioblastoma multiforme 180 1(0.56) 1 (0.56) — —
Pancreatic adenocarcinoma 179 1(0.56) — 1(0.56)
Head and neck SCC 522 2(0.38) — 1(0.19) 1(0.19)
Cervical cancer 306 1(0.33) — — 1(0.33)
Melanoma 476 1(0.21) — 1(0.21)
Breast cancer 1119 2 (0.18) — 1 (0.09) 1 (0.09)
Lung adenocarcinoma 541 1(0.18) — 1(0.18) —

Pediatric tumors (St Jude PeCan)t
Total 3,501 12 (0.34) 5(0.14) 4(0.11) 3(0.09)
Melanoma 9 1(11.11) 1(11.11) —
High-grade glioma 132 7(5.3) 4(3.03) 2 (1.52) 1(0.76)
Low-grade glioma 120 3(2.5) — 2 (1.67) 1(0.83)
B-cell ALL 716 1(0.14) — 1(0.14)

Okamura, JCO PO, 2018
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Drugs

FDA Accepts Larotrectinib New Drug
Application and Grants Priority Review FDA grants accelerated approval to

Hemstoogyioncoisg pembrolizumab for first tissue/site agnostic
May 29, 2018 Approvals & Safety \lauya.\ons Indlcatlon

Drug Information Soundcast in
Clinical Oncology (D.1.S.C.0.) f siare inUNKEDIN | @ PINIT | BB EMAL | 8 PRNT

Listen to the FDA D1 S.C O. podcast about this approval

- PDUFA date set for November 26, 2018 -
e U.S. Food and Drug Administration granted accelerated approval to pembrolizumab

k & Co.) faradult and nediatric patients with unresectable or metastatic, microsatellite

-H) or mig amors that have progressed following prior

ave no s 's or with MSI-H or dMMR colorectal cancer that
Jwing treg tin, and irinotecan

STAMFORD, Conn., May 29, 2018 (GLOBE NEWSWIRE) - L ne. (Nasdagq:LOXO), a biepharmaceutical
company innovating the development of highly selective medicines for patients with genetically defined cancers, today
announced that the U.S. Food and Drug Administration (FDA) has accepted the company's New Drug Application (NDA)
and granted Priority Review for larotrectinib for the treatment of adult and pediatric patients with locally advanced or

) ) . ) ) 5t tissuels - -
metastatic solid tumors harboring an NTRK gene fusion. The FDA has set a target action date of November 26, 2018, N n
under the Prescription Drug User Fee Act (FDUFA). ased on ¢ MIVIR cancers enrolled across five uncontrolled
I

‘enter, singie ——————e Sad colorectal cancer and 59 patients were
“We are 3coep1ed by FNA _and arantad Prineite Raview status ™ said Josh Bilenker, I OT 14 other cancer types. Panents retew\.ed enher pembrolizumab, 200 mg every 3 weeks, or
M.D.. ch Larctrectinib treati based pembrolizumab, 10 mg/kg every 2 weeks. Treatment continued until unacceptable toxicity, or disease progression

0., d - AFGiTeC ”11 saling cancer based on that was either symptomatic, rapidly progressive, required urgent intervention, or associated with a decline in
the tumofy 3 the de)’- performance status. A maximum of 24 months of treatment was administered
The FDA ins of medicil - - e significant improvements The major efficacy outcome measures were objective response rate (ORR) assessed by blinded independent
. | L review according fo RECIST 1.1, and response duration. ORR was 39.8% (95% Cl: 31.7.
in the sa lagnosis, or | hen compared to standard ssted Six MR aEmasa e Zlenarantatinae who responded to pembrolizumab. There
applicali_ Breakthroud s Sliatric Disease Designation 2sponses a jilar irespective of whether patients were
ard > (38%) or = 14 other cancer types).
. . - - *MSI-H or d o batients (135/149) was prospectively

Loxo Oncology and Bayer are engaged in a collaboration for the development and commercialization of larotrectinib. Bayer «cal laboratd - 5 chain reaction (PCR) tests for MSI-H
plans to submit a Marketing Authorization Application (MAA) in the European Union in 2018, stochemistr 149 patients, MSI-H siatus was determined in

2ssment of entral laboratory-developed PCR fest.
About Lyr.otrgctlnlh ILOX°-101_} . . o : : o . L — adverse reactions to pembrolizumab include fatigue, pruritus, diarrhea, decreased appetite,
Larotrectinib is an oral and highly selective investigational tropomyosin receptor kinase (TRK) inhibitor in clinical rash p} rexia, cough dyspnea, musculoskeletal pain, constipation, and nausea. Pembrolizumab is associated with
development for the treatment of patients with cancers that harbor a neurotrophic tyrosine receptor kinase (NTRK) gene immune-mediated side effects. including pneumonitis, celitis, hepatitis, endocrinopathies, and nephritis.
fusion. GlO‘-'—'IIjg re_search suggests that the NTRK genes, \'—'hlcl.'t encode f?r TRKs, can become apporma!ly fused to OI_h_er The prescribing information for pembrolizumab includes a “Limitation of Use” stating that the safety and
genes, resulting in growth signals that can lead to cancer in many sites of the body. In clinical trials, larotrectinib effectiveness of pembrolizumab in pediatric patients with MSI-H central nervous system cancers have not been
demonstrated anti-tumor activity in patients with tumors harboring NTRK gene fusions, regardless of patient age or tumor estaplished
type. In an analysis of 55 RECIST- evaluable adult and pediatric patients with NTRK gene fusmns Iarotrectm[b The recommended pembrolizumab dose for this mmcancn is 200 mg rcradulls or2 2 mg/ kg (uplo a maximum of

rI— deatedd o oL " 1, FEp—|
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Therapies that Might Affect the Cancer-
Immunity Cycle

Trafficking of
T cells to tumors

Priming and activation

Anti-CTLA4 @
Anti-CD137 (agonist)
Anti-OX40 (agonist)
Anti-CD27 (agonist)
IL-2

IL-12 @ Infiltration of T cells

into tumors

Anti-VEGF
lymph node

Cancer antigen
presentation @
Vaccines

IFN-o.

GM-CSF

Anti-CD40 (agonist)
TLR agonists

Recognition of
@ cancer cells by T cells

CARs

Killing of cancer cells

@ Anti-PD-L1
Release of Anti-PD-1
cancer cell antigens IDO inhibitors
Chemotherapy

Radiation therapy

Targeted therapy

Chen, Immunity, 2013
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TMB is a surrogate for

uhwN e

Tumor Mutational Burden and Neoantigens

Tumor mutational burden (TMB): number of somatic mutations in the tumor genome

Somatic mutations may be expressed at the RNA/protein level, resulting in neoantigens (or
neoepitopes)

Neoantigen recognition Tumor cell
romotes T-cell activation e

p ] , > %@ ap(;alrgtus

clonal expansion, and f/’%

and memory T cells

Nonself
differentiation into effector g f%%

MHC/peptide
complex

e

Q (((((((0 ®
neoa ntlgen 2 TAP protein
Proteasome
1. Somatic 2. Transcription 3. Proteasomal .diated ding of peptides 6. T-cell recognition
mutation into mutated processing nsport to MHC of cell surface
mRNA of mutated protein lumen ss | complex neoantigens
Lawrence MS et al. Nature. 2013;499(7457):213-218.
Schumacher TN, Schreiber RD. Science. 2015;348(6230):69-74.
Chabanon RM et al. Clin Cancer Res. 2016;22(17):4309-4321.
Kim JM, Chen DS. Ann Oncol. 2016;27(8):1492-1504.
Giannakis M et al. Cell Rep. 2016;15:857-865.

https.//www.icrweb.jp



Pan-Tumor Assessment of TMB and Clinical
Benefit with Checkpoint Inhibitors

MSKCC cohort: ~1800
patients across 10 tumor
types received commercial
PD-(L)1 and/or CTLA-4
inhibitor therapy?

TMB was assessed using the
MSKCC-IMPACT™ NGS gene
panell?

Data demonstrated
improved survival /
outcome with greater
mutations across all tumor
types except gliomat

Hazard Ratio—Optimized Cutoff

Cancer Type No. of Patients Cutoff P Value
Pan Cancer (1804 ) H 18 3.39e-08
Bladder Cancer 127 H—] 35 0.032
Breast Cancer 46 F— 4 0.025
Colorectal Cancer 63 — 14 0.067
Esophagogastric
Cancer 53 —— 10 0.059
Glioma 117 | i i 5 0.105
Head and Neck
Cancer 78 — 8 0.028
Melanoma 323 HH 13 3.34e-06
Non-Small Cell
Lung Cancer 472 a—] 22 7.33e-03
Ovarian Cancer 32 H— 3 6.44e-03
Renal Cell
Carcinoma 155 —] 2 0.038
Combo 308 —— 18 0.271
CTLA4 141 —] 18 2.05e-03
PD-1/PD-L1 1354 HH 18 1.44e-05

| | | | | | |
0O 05 1 15 2 25 3

<----Improved Survival for
Greater Mutations

1. Chan TA. Oral presentation at ASCO-SITC 2017. 2. Cheng DT et al. J Mol Diagn. 2015;17:251-264.

https.//www.icrweb.jp



Approaches to Novel Target Validation

Low-Throughput: Single gene, single allele
-

e TR o
Biologic Clinical
validation credentialing

f=m
T

Target =~
dISCOVE.'I'y .s Recurrence
L
ALY Paralogy
WY, Structure
LR Expression 0] |
AN, Dosage nm
R AT slle ~ O
s "-. \ wwwu% ’l ll 4 @]
5 - RO | W |---> “TEq
Target Clinical Biologic
credentialing validation

prequalification

High-Throughput: Multi-gene, multi-allele

httos/ /¥R Cell, 2017
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ﬁ) Comparison of the MSK-IMPACT™
— and FoundationOne CDx™ Panels

- ] MSK-IMPACT?-3 FoundationOne°® CDx37

Median depth of coverage 718x 500x

468 324
part of intended use
FDA granted FDA and CMS approval
marketing authorization as a companion diagnostic

Testing locations Single-site assay performed Single-site assay performed
at MSKCC at Foundation Medicine, Inc.
> 92% in detecting MSI > 94% in detecting
select mutations
Biomarker reporting tier Level 2: Level 1:
Cancer Mutations with Evidence Companion Diagnostic

of Clinical Significance

1. US Food and Drug Administration. https://www.fda.gov/downloads/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/ucm584603.pdf. Accessed
December 05, 2017. 2. Zehir A, et al. Nature Medicine. 2017. 3. US Food and Drug Administration. https://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/ucm585347.htm. Accessed December 05, 2017. 4. US Food and Drug Administration. https://www.fda.gov/
NewsEvents/Newsroom/PressAnnouncements/ ucm587273.htm. Accessed December 05, 2017. 5. Foundation Medicine Inc.
http://investors.foundationmedicine.com/releasedetail.cfm?ReleaselD=1050380. Accessed December 05, 2017. 6. Hoffmann-La Roche.
https://www.roche.com/investors/updates/inv-update-2017-12-04.htm. Accessed December 05, 2017. 7. Frampton GM, et al. Nature Biotechnology.
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P drugs that target lhs sped)
hope of producing long-l! ission and extending their
survival. The basic idea is to use g#hetic testing to link patients with the
drugs that will work best for them, irrespective of the tissue of origin
of their tumour. Enthusiasm has been fuelled by reports of exceptional
or super responders — individuals for whom experimental therapies
seem to work spectacularly well

In one such example, an individual with metastatic bladder cancer
showed a dramatic response to the drug everolimus'. Sequencing later
revealed that the patient had a mutation that affects the mTOR path-
way, which is the mechanism of action of everolimus. Yet despite the
hype surrounding rare cases such as these, most people with cancer
do not benefit from the precision strategy, nor has this approach been
shown to improve outcomes in controlled studies. Precision oncol-
ogy remains a hypothesis in need of verification.

Few patients benefit from precision ancol-
ogy. Data from some 2,600 peaple enrolled in

a sequencing programme at the MD Anderson WHEN

CONSIDERED

OBJECTIVELY,
THE PROSPECTS
AND POTENTIAL

OF PRECISION
ONCOLOGY ARE

SOBERING.

Cancer Center in Houston, Texas, showed that
just 6.4% were paired with a targeted drug for
identified mutations”. Similarly, the Molecular
Analysis for Therapy Choice (NCI-MATCH)
trial at the US National Cancer Institute has
enrolled 795 people who have relapsed solid
tumours and lymphoma, but as of May 2016 it
had only been able to pair 2% of patients with a

targeted therapy’.

NOT SO EXCEPTIONAL

But being assigned such a therapy is not proof
of benefit. When patients with diverse, relapsed
cancers are given drugs based on biological
markers, only around 30% respond at all, and the median progression-
free survival is just 5.7 months®. Multiplying the percentage of patients
receiving targeted therapies by this response rate, I estimate that preci-
sion oncology will benefit around 1.5% of patients with relapsed and
refractory solid tumours.

Itison this tiny proportion of patients that the hopes for precision
oncology have been built. Although many patients have undergone
sequencing in the past decade (Foundation Medicine, a commercial
provider of tumour profiling, has sequenced at least 18,000 patients),
the number of reported cases of exceptional and super responders
over that time are few. In a search of the biomedical literature with a
colleague, we identified only 32 cases’.

Moreover, even when vignettes such as these are reported, they often
have major gaps. The number and duration of responses to previous
therapies, and the number of patients who were treated to identify
the super responder®, are often omitted. Because even the most seri-
ous mali; ies, such a ancer, exist along a continuum,
some patients are already destined to outlive the average. Indeed, we
found several cases in which the ‘exceptional’ responders had already
experienced al responses to ional chemotherapy

P

BT I ourook

is hand to ﬂvmd the unsmlmgmnduslon that such cases do not mﬂect
the success of precision oncology, but rather the selective reporting of
individuals who were always likely to do well.

‘When considered objectively, the prospects and potential of pre-
cision oncology are sobering. At best, we may expect short-lived
responses in a tiny fraction of patients, with the inevitable toxicity

of targeted therapies and inflated cost that this approach guarantees.

PRECISION ONCOLOGY ON TRIAL

In medical science, the ultimate judge of a therapeutic strategy is
the randomized controlled trial. So far, precision oncology has been
tested in only one such published study”. The SHIVA trial assigned
99 patients with cancer to therapies based on an identified mutation
or mutations, and 96 patients to the treatment selected by their physi-
cians. Median progression-free survival, the pri-
mary endpoint, was almost equally poor in both
cases (2.3 and 2.0 months, respectively).

No single trial can prove that a therapy does
not work in any circumstances, and SHIVA is no
exception. It paired patients with drugs for ‘path-
way mutations, not just for mutations that can
be targeted with drugs, allowing those running
the trial to enrol more than a quarter of screened
patients. But further randomized controlled tri-
alsare needed to test alternative hypotheses, and
the use of different medications and alternative
pathways. These trials will have to balance appli-
cability and generalizability (the percentage of
screened patients that can be enrolled) against
the strength of the biological rationale. Several
more trials are needed before we can judge
whether this strategy is viable.

Precision oncology is inspirational. What doctor or patient would
not want to harness genetics to tailor a therapy to an individual? But
travelling back in a time machine s also inspirational. Who would not
want to wind back the clock to remave their cancer before it spreads?
In both cases, however, as of 2016, the proposal is neither feasible,
cost-effective nor assured of future success. Yet in only one of these
cases does the rhetoric so far outpace the reality that we risk fooling
even ourselves. m

Vinay Prasad is @ haematologist—oncologist at the Knight Cancer
Institute, Oregon Health and Science University, Portland, Oregon,
UsA.

e-mail: prasad@ohsu.edu
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Gene List for OCAv3 (161 genes)

Gene Fusions

Hotspot Genes Full-Length Genes Copy Number Genes ;
(Inter and Intragenic)
AKT1 FGFR1 MAP2K1 RAF1 ARID1A NOTCH1 AKT1 IGF1R AKT2 MYB
AKT2 FGFR2 MAP2K2 RET ATM NOTCH2 AKT2 KIT ALK MYBL1
AKT3 FGFR3 MAP2K4 RHEB ATR NOTCH3 AKT3 KRAS AR NF1
ALK FGFR4 MAPK1 RHOA ATRX PALB2 ALK MDM2 AXL NOTCH1
AR FLT3 MAX ROS1 BAP1 PIK3R1 AR MDM4 BRAF NOTCH4
ARAF FOXL2 MDM4 SF3B1 BRCA1 PMS2 AXL MET BRCA1 NRG1
AXL GATA2 MED12 SMAD4 BRCA2 POLE BRAF MYC BRCA2 NTRK1
BRAF GNA11 MET SMO CDK12 PTCH1 CCND1 MYCL CDKN2A NTRK2
BTK GNAQ MTOR SPOP CDKN1B PTEN CCND2 MYCN EGFR NTRK3
CBL GNAS MYC SRC CDKN2A RADS50 CCND3 NTRK1 ERBB2 NUTM1
CCND1 H3F3A MYCN STAT3 CDKN2B RAD51 CCNE1 NTRK2 ERBB4 PDGFRA
CDK4 HISTIH3B  MYD88 TERT CHEK1 RAD51B CDK2 NTRK3 ERG PDGFRB
CDK6 HNF1A NFE2L2 TOP1 CREBBP RAD51C CDK4 PDGFRA ESR1 PIK3CA
CHEK2 HRAS NRAS U2AF1 FANCA RAD51D CDK6 PDGFRB ETV1 PPARG
CSF1R IDH1 NTRK1 XPO1 FANCD2 RB1 EGFR PIK3CA ETV4 PRKACA
CTNNB1 IDH2 NTRK2 FANCI RNF43 ERBB2 PIK3CB ETVS PRKACB
DDR2 JAK1 NTRK3 FBXW?7 SETD2 ESR1 PPARG FGFR1 PTEN
EGFR JAK2 PDGFRA MLH1 SLX4 FGF19 RICTOR FGFR2 RAD51B
ERBB2 JAK3 PDGFRB MRE11A SMARCA4  FGF3 TERT FGFR3 RAF1
ERBB3 KDR PIK3CA MSH2 SMARCB1  FGFR1 FGR RB1
ERBB4 KIT PIK3CB MSH6 STK11 FGFR2 FLT3 RELA
ERCC2 KNSTRN PPP2R1A NBN TP53 FGFR3 JAK2 RET
ESR1 KRAS PTPN11 NF1 TSC1 FGFR4 KRAS ROS1
EZH2 MAGOH RAC1 NF2 TSC2 FLT3 MDM4 RSPO2
MET RSPO3
TERT
mmm
OCAv3 OCAv3 DNA + OCAv3 RNA
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SCRUM-Japan~ D & &K ;

(201552 A - 201846 H)

SCRUM-Japan

Participating Hospitals [l

(Mar. 2018)

LC-SCRUM GI-SCREEN
(Lung cancer) (Gl cancer)

261 O24 core

(i ALhe

CQ) SCRUM-Japan HQ
(National Cancer
* Center Kashiwa)

N A

JE/MRafH AN A 4,346
ERFLEMNA 3,701
RELERMNA 645

JHIESRD A 5,284
BEMNA 370
BNA 1,142
INB DY A 93
KM A 2,329
FFHERE AN A 67
FEEAA 418
fEMA 653
RN L ES 73
GIST 79
ZDth 60

A 9,630
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Umbrella type study Phase I/Basket type study

__IEI ___IEI

fhinsA RETREEHIA I T (BHAK) Bl A METRE &% % HE)
ftiAt A RET RETRR E#I8 I/ T (ERK) BERHA FGFR FGFREEEHla T (NHK)
s A RET RETRRE#lC I % (NE) Bl bt A FGFR FGFREAFH#b % (NHE)
ftiAtA ROS1 ROS1FHEHIA I/ 1= J€)5 -9 Bl H A EGFR/HER2 HER1/2[EE# TE G #E)
fhinsA ROS1 ROS1FHE#IB I % NE) Bl bt A HER2 HER2FEF % (NHE)
ftiAtA ROS1 ROS1FHE#IB EAP 1= J€)5 -9 Bl H A NTRK1/2/3 NTRKFEEHla 1=t ¢4 5-9)
fhinsA ROS1 ROS1FHEF#IC I % (NE) Bl bt A NTRK1/2/3 NTRKFEEF #lb % HE)
fiAtA ROS1/ALK ROS1REEHID I 1= J€)5 -9 Bl H A NTRK1/2/3 NTRKBAE #lc T (NHK)
At A MET METREZHIA I % NE) Bl A ROS1/ALK AR TENHE)
ffiAtA MET METREE#IB I ®E(E) E®hA PI3K/AKT/mTOR AKTRHEHa 1= J0Sh-9)
At A MET METBRE#IC I % NE) BERHA PI3K/AKT/mTOR AKTERE #lb TENHE)
fintA MET METREE#ID I T (L ALAC) E®hA PI3K/AKT/mTOR AKTREEHc TtEGR)
fibtA ALK ALKFEEHIA n TtEGHE) ERH A FGFR FGFREAE #lc ®x(NH)
fiAtA ALK ALKFEZE%IB I T (EASAE) B A FGFR FGFREAE #ld X&)
WAt A ALK ALKBRZE #IC 1/ % (&) ER 5 A FGFR FGFRIAZ Hle ERGHR)
bt A ALK ALKFE=#iD m 2 (RE) BERHA(G) TMB-H pipPD-1Huik I T (EAAR)
ffiAs A HER2 HER2[HFHIA I nT (AW K)
fifiAtA HER2 HER2[HE %8 I T (LX)
fhinsA KRAS RASFEE n TENE) > = =
A A BRAF AR XY 1 £ 5E) %ﬁ% Eﬁ %}ﬁ é E+4ZEKE§ .
MintA  PBK/AKT/mTOR  PI3K/mTORFEEH 1l T (EAAR) ﬁ%fﬁ Eﬁ 30 & Egﬂiiggﬁ Eﬁ 12

KA A MSI-H piPD-1 ik ] TR H)

KEHA HER2 HER2BAZE #lC+D I T (EHAR) umbre"a 26 & baSkEt 16

KEEHA BRAF V600E SRERERZ I NT(BHEHAC) R

KEEHA  BRAF nonV600E AERZEU+V+W I T (AHAK) lnT: E Efﬁ E ﬁ/n

EEAA HER2 HER2FHE FlE I nT (EAAR)

https.//www.icrweb.jp



SCRUM-Japan7 5wk 74 —LF)|

Screened

NSCLC

CRC

%;

ROS1 fusion

RET fusion

ALK fusion

NTRK3 fusion
ERBB2 mut/amp
MET amp/ex14 skip
PIK3CA mut

BRAF mut (V600E)
FGFR1 amp

Total

BRAF mut
ERBB2 amp
FGFR amp
AKT1 mut
MSH6
MSI-H*

117
104
2
210
92
77
48
47
846

165
54
33
15
18
51

Enrolled
No. (%)

51 (34)
53 (45)
7(7)
1(50)
12 (6)
18 (20)
1(1)
3(6)
2 (5)
148 (17)

18 (11)
16 (30)
4(12)
1(7)
1(6)
19 (37)

*GI-SCREEN CRC-MSI

24145 (201846 AIRE)

Screened

EC

BTC

PC
Small Int

NEC

FGFR amp

MET amp

AKT mut

ERBB2 amp
ROS1 fusion
FGFR amp/fusion
FGF amp

PIK3CA mut
EGFR amp

ERBB2 amp

FGFR mut/amp/fusion
ERBB2 mut/amp
ERBB3 amp
PIK3CA mut
IDH1 mut

PTEN mut

MLH1

BRCA2 mut

ROS1 fusion
PIK3CA mut

Total

13
2

699

https.//www.icrweb.jp

ICKDEEREBRANDE RN

Enrolled
No. (%)

3(10)
2 (15)
1(50)
1(1)
1(50)
3(38)
2(3)
3 (14)
1(6)
1(17)
5 (33)
2(8)
1(11)
2(8)
1(9)
1(20)
1(100)
1(9)
1(100)
1(20)
93 (15)
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NSCLC vandetanib [IT (NCCE) 53% In preparation
NSCLC RET lenvatinib Il Eisai 25 16% -
NSCLC BRAF dabrat+trame Il Novartis 57 63% Approved
NSCLC ROS1 crizotinib Il Pfizer 127 77% Approved
NSCLC HER2 T-DM1 Il IIT (Okayama U) 15 7% -
NSCLC KRAS abemaciclib [l Lilly OS: negative

NSCLC ROS1 DS6051b I Daiichi-Sankyo NR

NSCLC ROS1/ALK PF06463922 I Pfizer NR

NSCLC MET AZD6049 I AZD NR

NSCLC HER2 trastuzumab Il IIT (Hokkaido U) NR

NSCLC KRAS abemaciclib [l Lilly NR

Solid tumor HER2 DS8201a | Daiichi-Sankyo 24 43% Phagso‘?n”gon'
Solid tumor MET merestuinib I Lilly NR

Solid tumor FGFR DS1123 I Daiichi-Sankyo NR

Solid tumor MET merestuinib I Lilly NR

Solid tumor PISK/AKT/mTOR BYL719 | Bayer NR

Solid tumor FGFR BGJ398 I Novartis NR

Solid tumor FGFR ASP5878 I Astellas NR

Yoh K, et al. Lancet Respir Med 2017
Velcheti V, et al. ESMO 2016
Planchard D, et al. Lancet Oncology 2016

Goto K, et al. J Clin Oncol, 2018
Hotta K, et al. J Thorac Oncol, 2018
Doi T, et atdsaneet Gneok 2017
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SCRUM-Japan &EEL A MU ZEFAHUIE
RGP EBROARNIBHT — Y ERDI=H DRI X ZlEswH FEHTT
(SCRUM-Japan Registry)

¢ B

EFEELENRAY ) AROVU—=FE% (SCRUM-Japan) [CEF
SNIZREFIDHR T, WRERDEEGEFEREICHT SMEMREXRDEN
ESNTED., BEVWVIEREDMERZHBNIRIAFNIECFEEGES
TORBEWRT —IRERIAETICER/L. HZMEORBETI(CLE
B o] el ia R IBEt DT — S & e T B,

AseEERO [FHMOER] 952 LZBEY
I
BIREE (EHMREL) SNEST—YDNE, IR-IAT B
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EEHTS, Non-sq NSCLC (kbbb sk

D) ZBBESAVRUBELSAVIZBTBLUT MET ex14 skip / amplification
NIEH
> Z3#E (ORR:Objective Response Rate) Sq NSCLC

> =hiEHi AR (DoR:Duration of
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The Hallmarks of a Precision Oncology Study

o Target confirmation e Target engagement

Pretreatment
biopsy

Functional

Organoid imaging

. Patient-derived

Patient-derived o=
o Xenograft (PDX)

xenograft (PDX)

Organoid

Rapid
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L aile Post
biopsy treatment
biopsy

- Target validation
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o Acquired resistance
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