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NVelanoma
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American Association for Cancer Research

SU2C/MRA BRAFwt Melanoma
NCT02094872
18 Sites
DNAseq (T/N) + RNAseq
7 patients enrolledto date
Enrollment: 96
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NMTRC: Relapsed Pediatric Cancers
NCT02162732
3 phases
>20 Sites
DNAseq (T/N) + RNAseq
81 patients enrolled to date
Current Phase Enroliment: 56
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Integrating Genomic Profiling and Therapeutic
Recommendation

Z | tgen®-i' \

John Carpten David Craig

 Deep exome sequencing to identify low level mutations in heterogeneous
samples

* Longinsert whole genome sequencing to identify structural events and to
accurately measure copy number changes

* Sequencing matched normal DNA from patient can identify important
cancer predisposition genes

* RNA-sequencing
* Confirm mutations
e (Can identify oncogenic fusions
 Differential expression; isoforms, neoantigens Melanoma Q4

Research Alliance




Dell-enabled HPC Infrastructure @ TGen

lllumina HiSeq 2500 — 27 hour run time Production pipeline: 2.5 days

Research pipeline: 1 day

suzc

Genomics
Report

(PDF)

gemm.tgen.org

4. ANALYSIS
GEMM DELL CLOUD

Run Folders
Tumor/Normal

Run Folders
Tumor/Reference

Tumor/Normal
Exomes

BCL Files Whole-Genome mRNA-seq
Fastq Conversion (CASAVA) )
o Sequencing Quality Control Analysis J
" QcMEHS (Fast Alignment for Insert Size, Contamination, etc)
2 = v v 7
= S FAsTQ FasTQ
ﬁ I Tumor/Normal Tumor/Normal Tumor/Normal
2 - Exomes Whole-Genome mRNA-seq
@ a FASTQ files " -
= z Alignment (Hg37) ) Alignment (TopHat) )
= - -
o = Joint Indel Realignment (GATK) J
&
Recalibration (GATK) J
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BAM Align BAM
Tumor/Normal Tumor/Normal Tumor/Normal

Exomes Whole-Genome mRNA-seq

w BAM files
B 2 SNPs/Indels Structural Variants )
= = germline S oriatic Tumor Expression
§ g (GATK) (TGen_SV) (Cufflinks/Cuffdiff)
N 2
E 2 SNVs, Indels Focal Amp/Del .
= =) somatic somatic Jufn}?rlrius.on%)
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SNPS, indels, point mutations, structural
> variants, amplications, deletions expression, fusions

GEMM ANNOTATION ENGINE

‘Annotation Criteria (ENSAMBLE, FUNCTION, SU2C RULES)

2011- 1M CPUhrs/yr
7.2014 1M CPUhrs/mo

GEMM Criteria

SNPS, indels, point mutations, structural
Annotated VCF files ) variants, amplications, deletions

Dell Clinical Cluster
2000 Cores

300 TB Lustre File
tgen-i— system
| 54 Gbps Infiniband

10 Gbps Ethernet




CLINICAL DATA INTEGRATION

In Depth Clinical Fields JSON or XML <-2> RNA/DNA Genome-wide VCFs/BAMs

Clinical: XML/JSON Genomic: VCF/BAM

Patient Entry Form
Molecular Tumor Board: Patient 5 TIT

Patient Information Primary Dx Metastatic Disease Current Presentation

Summary of events

Patient Information o @
*‘s‘ﬂ "y
Form Completed KOS
$

[} Data ready for approval l.t§

Consent Date *

Patient Number *
GENE Contains Point Mutation
GENE  Contains Insertion/Deletion
Translocation
Intrachromosomal S.V.

Copy Number Variant
Amplification
Copy Number

** Deletion

Patient Age ’m_wm

Primary Tumor Report of Bx Ulcerated malignant melanoma, nodular type, showing
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

[1-120]

LesionSiteType:  Cutaneous

Somatic: cBioPorta/ICGC, Germline: dbGap



Clinical Collaboration Applications for Accessing Distributed Data Across Federated Network
All sites use a secure HIPPA compliant, cloud enabled, web accessible dashboard
real-time display of multi-media files (PDF, pictures, video, audio). Users experience the same
configuration of information being presented (before, during, and after the meeting)
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KIT 6%
(amplification+mutation)

28% (mutation)

(mutation) 14% - —I

BRAF) 52% (mutation)
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Research Aliance

o
Melanoma Dream Team -
PI’s Jeffrey Trent, Ph.D. and Patricia LoRusso, D.O. g
o
o
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No Samples

15-39
40-49y
50-59
60-69y
70-79y
80-90y

BRAF hotspot
RAS hotspot

NF1 mutant
TRIPLE Wild Type

BRAF.V600E
BRAF.V600K
BRAF.V60OR
BRAFKG01E

NRAS.Q61
NRAS.G12
NRAS.G13

Hotspot Mut
COSMIC Mut
LOF Mut
Non-hotspot Mut

Primary
Metastatic

Treatment of non-BRAFVS00E Metastatic Melanoma

Cancer Genome Atlas Research Network. Watson IR, Chin L, Gershenwald, J et al. (In Press Cell)



Project Phases for SU2C
Genomics Medicine in Melanoma
(G.E.M.M) Trial

* Clinical Trial Development (with FDA)

* Molecular Platform optimization/validation
* FDA mandated Pilot Clinical Trial (n=5)

* Formal FDA Review

* Approved IND as a Randomized Clinical Trial
Primary Objective:

e Best Overall Response Rate (BORR): targeted
treatment vs. physician’s choice of standard
therapy Melanoma G4

eeeeeeeeeeeeeeee



FDA IND and Pre-Submissions —
2,443 Pages of Documentation

“Pre-Submission” - alternative to the
Investigational New Drug Application Investigational New Device Exemption

Number of pages = 1,517 Number of pages = 926
Project Phases Developed over 3 YEARS!!




FDA IND and Pre-Submissions —
2,443 Pages of Documentation

“Pre-Submission” - alternative to the
Investigational New Drug Application Investigational New Device Exemption

Number of pages = 1,517 Number of pages = 926

TRIAL IS CURRENTLY OPEN AND ENROLLING!
Yale, Mayo (3), UMI, IU Melanoma G




Available Investigational Agents with
Phase Il dosing:

Company Name: | Drug Name: Target: Route
Millennium MLN8237 Aurora A kinase Oral

MLN9708 proteasome protease inhibitor Oral
Pfizer PF-00299804 pan-erbB Oral

PD-0332991 CDK 4/6 inhibitor Oral
Plexxikon PLX3397 FMS, Kit and Fit3-ITD Oral
Exelixis XL184 Mulit-kinase (VEGFR2, Met, Oral

FLT3, Tie2, Kit and Ret)

Novartis/Array MEK162 MEK 1/2 Oral
Novartis BGJ398 Oral
Other Ongoing efforts at securing | Single and combination N/A

additional agents




KIT 6%
M e I anoma TC G A (amplification+mutation)

Cancer Genome Atlas Research Network. M)
Watson IR, Chin L, Gershenwald, J et al. (2014)

» Cutaneous melanomas

* Non-glabrous skin . ‘ll .
. Mainlgz/ regional metastases (mutation) 14% - —l 27% (mutation)

* Total accrual ~300
BRAF)> 539, (mutation)

20000

TRIPLE WILD TYPE

B BRAFV600E
O BRAFVG600R
— @ BRAFV600K
il B BRAFKG01E
NF1 B NRAS.Q61
MAP2KA1 O NRAS.G12
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LW I 1| searmersesc B NEATIVE
250 150 50
No. Mutations

Deep Interrogation of Canine Melanoma as a Comparative Model to

Improve Cancer Therapeutics for Triple Wild Type Human Melanoma

Cancer Genome Atlas Research Network. Watson IR, Chin L, Gershenwald, J et al. TCGA Workshop, 2012
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for Cancer Genomics

L.__JF' CBIOPOFtal |ICGC Data Portal

The Portal contains data for 21441 tumor

Donor Distribution by Primary Site
samples from 91 cancer studies. [Details] \\\“\‘
5N Bs N ]

T I " ﬁ
-.. > 123 Studies » $
> 30,000 Tumors |

--
- Cancer projects 55
i i 18

- Donors 12,807

Simple somatic mutations 12,942,642

Mutated genes 57,517



Genetic basis -

# NGS

Platform and

Notable Findings

ETEHENE

Mast cell tumor

Soft tissue
sarcoma

Lymphoma

Osteosarcoma

Mammary
carcinoma

TCC

CTVT

prior studies

KIT

Various

TP53, MYC,
KIT, RB1, PTEN,
CDKN2A, NRAS

CDKN2A, TP53,
RB, PTEN

BRCA1/BRCA2

Unknown

LINE1 insertion
upstream of,
MYC, TP53

Studies

Samples

n/a

7 Exomes

84 NHL
- 5exome

n/a

- 16 mutations/tumor

- Few CNVs

- NF1, MLL3, PTCH1, MDM4,
ATP7B, AlG1

44% TRAF3

< 10 Studies
< 50 Tumors }

-~ 2 CtDNA

- 20 ddPCR
12 cases

- 3WGS

- 10 RNAseq
- 4 exome

4 RNAseq
62 Sanger

2 WGS, FISH

- 0-907 SNVs/tumor

- Large CNVs

- PTEN, BRAF, PIM1, CCND3,
ZFAND3-MGAM, POLD1, BRCA1,
IGFR2, FOXC2, DLG2, USH2A

80% BRAF V595E

- Clonal, Aneuploid/Diploid
-2118 SVs, 1.9M SNVs
- MYC, CDKN2A, SETD2, ERG

n/a

Roberts et al, 2014

Bushell et al, 2015

n/a

Beck et al, 2013

Liu et al, 2014

Decker et al, 2015

Murchison et al,
2014




The Canine Hereditary Cancer Consortium (CHCC)
An unprecedented alliance of researchers, veterinarians, physicians, and
owners

Establishing a new
paradigm for tackling
complex canine

disease

‘‘‘‘‘
““““

“From Bark to Bedside” UC2 CA148149 NCI/NIH



Beginning with Canine Genome Sequencing
WGS (lllumina)

* ~25 dogs sequenced at TGen (Matt Huentleman)

— The database of variants from unaffected dogs can be subtracted in
silico from the variants of the affected dog to identify putative causal
variants under the association peak or potentially a somatic mutation

Cocker Spaniel with Melanoma



Canine Genome Sequencing Project - Phase I

Sequencing Complete
as of Today

No Breed Phenotype

2 English Pointer Ames Champion

4 Golden Retriever Hip Dysplasia
6 Beagle Chondrodysplasia

8 Pug Necrotizing Meningoencephalitis

10 Lundehund Isogenic
12 Labrador Hip Dysplasia

14 Racing Greyhound Osteosarcoma

16 Australian Shepherd Eye
 Doberman Shepnerd [ Deafelanoma ]
* W Highland White Terr. COPD
- StndardPoode  CAH
? Portuguese Pointer Pointing Breed
(CavKingCharlesSpan  Deaf
E Border Collie (#2) EPSY

MISSOURI
Robert Schnabel
Gary Johnson
Dennis O’Brien

UCLA
Robert Wayne
John Novembre

TEXAS A&M
William Murphy

NHGRI
Elaine Ostrander
Brian David, Post-Doc

These groups these groups +
ours have been sharing
whole genome data to create
a detailed database of breed
specific variants.
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Canine Tissue Microarrays (Dr. Barb Davis)

* Primary, invasive
mucosal melanoma is
seen arising from the
epidermis (E) on the
upper left (arrow)
and filling the dermis
(D) with large
epithelioid melanoma
cells
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Pigment Cell Melanoma Res. 27; 37-47 PERSPECTIVE

Sporadic naturally occurring melanoma in dogs as a
preclinical model for human melanoma

R. Mark Simpson’, Boris C. Bastian??, Helen T. Michael, Joshua D. Webster"'?, Manju L. Prasad®,
Catherine M. Conway“", Victor M. Prieto®, Joy M. Gary', Michael H. Goldschmidt’, D. Glen Esplin®,
Rebecca C. Smedlex , Adriano Piris'*"", Donald J. Meuten'z, Matti Kiupel®™, Chyi-Chia R. Lee®,
Jerrold M. Ward"*'®, Jennifer E. Dwyer', Barbara J. Davis'®, Miriam R. Anver'’, Alfredo A. Molinolo'®,
Shelley B. Hoover', Jaime Rodrlguez{:analos”" and Stephen M. Hewitt®

1Laboratory of Cancer Biology and Genetics, Center for Cancer Research National Cancer Institute, Bethesda, KEYWORDS e study/
MD, USA2 of and P University of California at San Francisco, San Francisco, chml trial dosqrﬁmon analyss/digital -ipmdowl
CA, USA 3 UCSF Helen Diller Family C ive Cancer Center, University of California at San F isco, San

Francisca, CA, USA 4 Department of Pathology, Yale School of Medicine, New Haven, CT, USAS Laboratory of

Pathology, Center for Cancer Research, Natonal Cancer Institute, MD, USA 6 of PUBLICATION DATA Received 13 August 2013,
Pathology and Dermatology, The University of Texas MD Anderson Cancer Cen(l Houston, TX, USA revised and accepted for publicaton 11 Octber
7 Laboratry of Pathology and Toxicology, School of Veterinary Medici y of P 2013, published online 15 October 2013
Philadelphia, P\, USA 8 Animal Reference Pathology Division, ARUP Laboratories, Salt Lake Cny uT, USA 9 The

Diagnostic Center for Population and Animal Health, Michigan State University, East Lansing, MI, USA doi: 10.1111/pem 12185

10 Dermatopathalogy Unit, Pathology Service, Massachusetts General Hospital, Boston, MA, USA 11 Depart-

ment of Pathology, Harvard Medical Schoal, Boston, MA, USA 12 Department of Populason Health and

Pathobiology, Cdsga ofVetum'y Mu(ﬁ:l\e Noml Carnhl Smtu Ltuvu!w Rllelglt NC. usa13 Duplmnun
Di t 5 :

We mnclude that there is significant ovefhp in the dlu:i and histopathological features of
canine and human mucosal melanomas. This represents opportunity to explore canine oral cavity melanomaas a
preclinical model.

CORRESPONDENCE R. Mark Simpson and Stephen M. Hewit, e-mails: ms43b@nih.gov; gensjock@helocnih.gov

Summary
Melanoma reptesents a significant malignancy in humans and dogs. Different from genetically engineered
dels, sporadi I ytic pl share several characteristics with human disease that could
make dogs a more relevant preclinical del. Canine mel rarely arise in sun-exposed sites. Most occur in
the oral cavity, with a subset having intra-epithelial li nt mel ytes mimicking the in situ component of
h | | The spectrum of i I ytic plasia includes benign lesi with some

analogy to nevi, as well as invasive primary melanoma, and widespread metastasis. Growing evidence of distinct
subtypes in humans, differing in tic and predisposing germ-line genetic alterations, cell of origin,

epidemiology, relationship to ultraviolet radiation and progression from benign to gnant t may also
exist in dogs. Canine and h I mel to harbor BRAF, NRAS, and c-kit mutations

PP

I

Y. pared with human cutaneous melanomas, although both species share AKT and MAPK

signaling activation. We conclude that there is significant overlap in the clinical and histopathological features of
and h I mel. This represents opportunity to explore canine oral cavity melanomaas a
preclinical model.
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sporacic natwrall Prior targeted analysis:

preclinical model

R. Mark Simpson', Boris C. B3 u 0
Catherine M. Conway®?°, Victd o I I I u I n
Rebecca C. Smedley®, Adriano 0

Jerrold M. Ward'*'®, Jennifer
Shelley B. Hoover', Jaime Rod

L}
1Laboratory of Cancer Biology and Genetics, Ceny W B I 2 A I I I l l | t I I I
MD, USA 2 Departments of Dermatology and Pathall

CA, USA 3 UCSF Helen Diller Family Comprehensive
Francisca, CA, USA 4 Department of Pathology, Ya

Pathology, Center for Cancer Research, Natonal n

Pathology and Dermatology, The University of Tex: I

7 Laboratory of Pathology and Toxicology, School -— K I I I I l | t I n 1 /6 6
Philadelphia, PA, USA 8 Animal Reference Patholog

Diagnostic Center for Population and Animal Healy
10 Dermatopathalogy Unit, Pathology Service, Mag
ment of Pathology, Harvard Medical Schoal, Bost)
Pathobiology, Callege of Veterinary Medicine, Nort]
of Pathobiok and Diagnoss igation, Mich
Pathology, Inc., Montgomery Village, MD, USA 15
Immunogenesics, National Institute of Allergy and |
Pathology Consulting, Harvard, MA, USA 17 Pathol
Laboratory for Cancer Research, Science Applicat)
USA 18 Oral and Pharyngeal Cancer Branch, Nato

e Pathways via Simpson et al IHC:
- pAKT in 66%
szl pERK N 77%

the oral cavity, with a subset havil]

CORRESPONDENCE R. Mark Simpson and Stephen

human mucosal melanoma. The {

analogy to nevi, as well as invasivy . 0
subtypes in humans, differing in - pA KT + p E R K I n 5 2 /0
epidemiology, relationship to ultr|

exist in dogs. Canine and human

uncommonly, compared with huf [ ] O
signaling activation. We conclude] P I E N I OW I n 4 8 /
canine and human mucosal melan| 0

preclinical model.

Simpson et al, PCMR, 2014 % S0 T _
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of canine mucosal tumors are “quadruple wilc
(BRAFwt, RASwt, KITwt, NF1wt)
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Canine Mucosal Melanoma Mirrors Human Mucosal
Melanoma with CNV’s >>SNV’s and no UV-Signature

Mutation Rate

Average SNVs per Mb
Canine Mucosal 1.1
Human Mucosal* 2.6
Human Cutaneous** 257

UV Signature: C>T Transitions

Canine Mucosal M Nondipyrimidines

M Dipyrimidines

Human Sun-Shielded***

Human Cutaneous***

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
Percentage of genome-wide SNVs that are C>T

61-269
)2-506
stics; 2012; 44:1006-1017

Average Number of alterations in coding genes

1800

1600

1400

1200

1000

800

600

400

200

B CNVs

E Rearrangements

ESNVs

Canine Mucosal Human Mucosal* Human =
»

*adapted from Furney et al. J Pathol » . !-269
**adapted from Berger et al. Nature 2012; 485:502-506




Therapeutic Implications of Genomic
Landscapes

MEK and mTOR Inhibition

Table 4. Sensitivity of human and canine melanoma cells

to AZD6244 and/or rapamycin

AZD6244 Rapamycin C.l. range?®
Cell line ICs50 (NM) ICs50 (NM) EDso
Human
A375 58 12 0.328-0.647
SKmel2 142 0.308 0.093-0.026
SKmel28 183 0.037 0.855-0.890
MeWo 113 0.042 0.552-0.771
Canine
Jones 105 2.6 0.003-0.096
17CM98 5.7 0.118 0.063-0.438
CML-10C2 391 0.184 0.369-3.261
CML-6M 42 0.027 0.051-1.064

Fowles et al, Vet Comp Onc, 2014, Vu et al, ACS Med Chem, 2013

MDM2 Inhibition

RG7112

24% of cases with amplification,
exclusive with TP53 mutation

17% of cases positive for MDM2
by IHC (Barb Davis)

tgen=i-
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Precision Medicine in Human Cancer
Canine Cancer Genomic Landscapes
Emerging Canine PMed Tools
Opportunities in Comparative Oncology
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Continuous Reach-Through to Canine Patients

A life comprehensively recorded
(and somewhat less comprehensively
regulated) should more rapidly allow

integration of genomic and clinical data




Members of the Comparative Oncology Trials Consortium

Auburn University
Auburn, AL

Colorado State University
Ft. Collins, CO

Kansas State University
Manhatten, KS

Michigan State University
East Lansing, Ml

North Carolina State University
Raleigh, NC

Purdue University
West Lafayette, IN

Texas A&M University
College Station, TX

The Ohio State University
Columbus, OH

Tufts University
North Grafton, MA

University of California
Davis, CA

University of Florida
Gainesville, FL

University of Georgia
Athens, GA

University of Guelph
Guelph, ON Canada

University of lllinois
Urbana, IL

University of Minnesota
St. Paul, MN

University of Missouri
Columbia, MO

University of Pennsylvania

Philadelphia, PA

University of Tennessee

Knoxville, TN

University of Wisconsin

Madison,

Washington State University

Pullman, WA

Dr. Amy LeBlanc




OPEN @ ACCESS Freely available online @PLOS | oNE

Prospective Molecular Profiling of Canine Cancers
Provides a Clinically Relevant Comparative Model for
Evaluating Personalized Medicine (PMed) Trials

Melissa Paoloni'®, Craig Webb?®, Christina Mazcko', David Cherba? William Hendricks?, Susan Lana®,
E. J. Ehrhart®, Brad Charles®, Heather Fehling®, Leena Kumar®, David Vail®, Michael Henson?,

Michael Childress®, Barbara Kitchell®, Christopher Kingsley®, Seungchan Kim?, Mark Neff?,

Barbara Davis®, Chand Khanna'*>, Jeffrey Trent>***

1 Comparatve Oncology Program, Center for Cancer Research, Natonal Cancer insttute, Bethesda, Maryland, United States of Amesca, 2Van Andel Reseaxch Institute,
Grand Rapids, Michigan, United States of Amenca, 3 Translational Genomics Research istitute (TGen), Phoenix, Aszona, United States of Amenca, 4Colondo State
Univesty, College of Veterinary Medicne, Fort Colins, Colorada, United States of America, § Clincal Aeference Laboratory, Lenexs, Kansas, United States of America,

COTCO16

6University of Wisconsin-Madison, School of Veterinary Medicne, Madison, Wisconsin, United States of America, 7 University of Minnesots, Callege of Veternary
Medicine, St. Paul Minnesots, United States of Amenca, 8 Purdue Univessity, Schoal of Veterinary Medicne, West Lafayette, indians, United States of America, 9 Michigan

State University, Callege of Vetesnary Medicine, East Lansing, Michigan, United States of Amesca

CRL — RNALater sample
receipt and log. RNA
isolation and QC. RNA
frozen and held for

pathology results from NCI.

CSU - Formalin fixed
sample arrives for
pathology (H&E) QA/QC

Hours 24
I t

CSU - Pathology review
complete within 3
business days. NCl to
notify CRL and VARI of
pathology pass/fail.
CRL - If pathology passes,
proceed with RNA thaw
and cDNA Amplification

72-96 120
$ I

144
|

CRL — Continue with
wash, stain and
analysis. Submit data
to VARI by noon.

168
I

v I

Sites - Samples
collected and
shipped O/N
via FedEx to
CRL and CSU

I v

CRL — Continue
with fragmentation,
labeling and
GeneChip
Hybridization

'

Bioinformatics
analysis output,
submit PMed
report to COTC
sites
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0.1

Hepatocellular carcinoma
Lymphoma

Malignant histiocytosis
Melanoma

Nasal cavity carcinoma
Sarcoma

Splenic hemangiosarcoma
TCC

Beagle(1)

Bernese Mountain Dog(1)
Chesapeke Bay Retriever(1)
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» CanFam 3 exomes in development (Roche, Agilent others)

» Targeted amplicon sequencing developed at TGen via Raindance/lllumina
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TGen developed drug rule
database

Literature-derived

- Actively curated

- Lifted to canine, supplemented

with canine-specific rules

Analyze with
lllumina NGS

1S

Caniné
ABL1 BCL6
AKT1 BRAF
ALK CDH1

APC CDKN2A

ATM CSF1R

BCL2 CTNNB1 FGFR1

SMAD4 VHL
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Canine Cancer Panel Canine Cancer Panel — Genomic Alterations Detail

Gender: Specimen Type: Alteration: FBXW?7 (R367%) Drug Status

DOB: Specimen Site: Alteration Type:  Stop Gain Everolimus (Afinitor) PREDICTED BENEFICIAL
Medical Record #: Tumor Collection Date: Coordinate: chr4:153251907 Temsirolimus (Torisel) PREDICTED BENEFICIAL
Client Accession #: Blood Collection Date:

Ordering Physician: Received Date: Biomarker Summary

. ) R . FBXW7-R367* is an inactivating mutauon FBXW7 encodes the F-box/WD repeat-containing protein 7, Fbxw7, which is a subunit of|

- the SCF ubiquitin ligase complex for of for targeted ion by the (Welcker and.
DlagnOSIS' Lung Cancer (Neuroendoc”ne CarCInoma) Cluman, 2008; PMID 18094723). Loss of Fbxw7 function may result in the ilization of some ins, including mTOR,
Notch1, Myc, Jun, and Cyclin E1, all of which are substrates for Fbxw7-targeted degradation by the proteasome (Mao et al., 2008;
PMID 18787170, Akhoondi et al., 2007, PMID 17909001). Preclinical studies have reported that inactivation of Fbxw7 results in
TUMOR GENOMIC ALTERATIONS 1 stabilization of mTOR, suggesting that mTOR inhibitors may be relevant in a tumor with a loss of Fbxw7 (Mao et al., 2008; PMID
18787170). However, some clinical studies have reported limited success of mTOR inhibitors in me context of FBXW7 mmabons ina
variety of tumor types, perhaps because FBXW7 mutations often occur along with other

the targeting of tumors with FBXW?7 alterations (Jardim et al., 2014; PMID 24586741, Villaruz and Socinski, 2014 PMID 24360397,
ERBB3 FBXW7 JAK2 TP53 Watanabe et o, 2011; PMID 21421716).
1 ] Molecular Function
FDA-APPROVED POTENTIAL The FBXW7 nonsense alteration reported here is expected to result in a truncated Fbxw7 protein that retains the conserved F-box|
GENOMIC DRUGS FDA-APPROVED DRUGS DRUGS PREDICTED NON- w'VLIN\I' AL domain, but lacks all or a portion of the WD40 repeat region (UniProt). The WD40 repeat region is responsible for substrate
ALTERATION? s -for another cancer BENEFICIAL o recognition; therefore, this mutation is predicted to result in a failure to target substrates for degradation, thus enhancing the stability
-for patient's cancer TRIALS of cwn cnocgene substries nchxding Cycin , Nokch, Myc, dum, nd mTOR (Akhoond et i, 2007; PAMAD 17909001, Meo et
2008; PMID 18787170). As a is
4 0 2 0 5
ERBB3 (R475W) V= L’Q%ﬁﬁ&nﬁfﬁn reported in 1/92 lung i cases in COSMIC, and in 1/42 sequenced
Everolimus(Afinitor), small cell lung carcinoma (SCLC) tumors in the Small Cell Lung Cancer Johns Hopkins dataset (cBioPortal for Cancer Genomics,
FBXWT7 (R367%) Temsiroli o No Mar 2015).
emsirolimus(Torisel)
) Role in Disease
JAK2 Amplification Yes FBXW?7 inactivating mutations have been reported in a large variety of tumors, and, combined with the oncogenic potential of several
FBXW7 substrates, led to the conclusion that FBXW?7 is a general tumor suppressor (Akhoondi et al., 2007; PMID 17909001).
TP53 (Y234C) Yes
Canine Cancer Panel — Drug Evidence Detail
! n ! Canine Cancer Panel - Clinical Trials Detail
Drug Gene Therapeutic Implication Drug Evidence
s : Drug(s) on . . .
Evidence Type  Disease Type Gene St Trial ID Trial Title Location(s)
Everolimus (Afinitor) FBXW7(R367%) PREDICTED BENEFICIAL [JPnaselll nal  [Patients dsease udy
[CJotner cinical tral  []Other aisease An Open-label, Phase 2 Study of
Neratinib in Patients With Solid
. ) i L - NCT01953926 Tumors With Somatic Human CA, MA, MI, MO,
Literature Supporting Therapeutic Implication ERBB3 Neratimib Phase 2 Epidermal Growth Factor Receptor  NY, TN, TX
A Phase 3 study (RADIANT-2) of everolimus plus octreotide long-acting repeatable (LAR) in 429 patients with low or (EGT(’;;‘EE zzénziﬁ” Muta_mns or
i » plification
ir grade rine tumours reported a significantly improved median progression-free survival of 16.4 5 An Open-Label Study of a Novel
months in the everolimus plus octreotide LAR arm as compared to 11.3 months in the placebo plus octreotide LAR 'NCB‘_’”TS:’: NCT02265510  JAK-inhibitor, INCB052793, Given to
arm. JAK2 gemcnal_:lne, Phase 1a/1b Patients With Advanced TN.TX
http:/fwww.ncbi.nim.nih.govipubmed/22119496 (Pavel Met al, Lancet, 2011; 9808:2005-12) nab-paclitaxel Malignancies
MLN9708 and Vorinostat in Patients
TP53 ML.NS.,OB’ NCT02042989 With Advanced p53 Mutant X
. . . . Vorinostat Phase 1 Malignancies
Drug Gene Therapeutic Implication Drug Evidence MK-1775 NCTO1748825
F—— Evidence Type D Type TP53 (AZD1775) Phase 1 MK-1775 for Advanced Solid Tumors MD
) FBXW7(R367*) PREDICTED BENEFICIAL [JPhaselinal  [gPatients msease ASSEN Panacokncicand
(Torisel) [F]Other cinical trial [ JOther aisease . . afety, Pharma e
P53 Thioureido- NCTO01664000 Phama_codynal'_rlw Study of Kevgtnn MA
butyronitrile Phase 1 in Patients With Advanced Solid
Literature Supporting Therapeutic Implication LCLEE
In a Phase 2 study of 85 unselected patients, administration of temsirolimus after induction ¢ py for
extensive-stage SCLC did not appear to prolong progression-free survival .
- i i (Pa Kecal Journa of Thoraci official publication of the
http://www.ncbi.nim.nih.gov/pubmed/17975496 indya Pt © m: 2007“1‘1 7”036 ) t g e @- . »
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Precision medicine in the
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Early targeted treatment
and disease evolution in
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Clinical Trial Sample Flowchart for

Canine patient with primary
melanoma or osteosarcoma.
Surgical resection to no evidence

of disease at COTC site

Correlative Biology

Factorial trials of targeted adjuvant treatment,

Tissue from 60 dogs per tumor type prior to adaptive step

SOC (15 dogs), SOC + A (15 dogs), SOC + B (15 dogs), SOC + A + B (15 dogs)

T

Pre-treatment surgical Longitudinal blood

specimen and blood Core B COTC

Core B COTC = PK/PD

- EE}Z‘B‘OgV Projects 1 and 2 SA3
= Longitudinal ctDNA

Core C Genomics analysis

= LI-WGS

= Exome-seq

= mRNA-seq

Projects 1 and 2 SA3
= Longitudinal ctDNA
analysis

Project 3
= PDXs

|
Relapse tissue
Core B COTC

= PK/PD

Core C Genomics
= LI-WGS

= Exome-seq
= mRNA-seq

Projects 1 and 2 SA3
= Longitudinal ctDNA
analysis

Project 3
= PDXs
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Precision Medicine Studies

Rare chilgfhood disorders  Multiple Myeloma Adult Glioblastoma  Breast Cancer Pediatric brain tumor
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CENTER FOR ﬁ MULTIPLE MYELOMA THE BEN & 4 Pacific Pediatric
I MFM‘ Research Founda’[lon CATHERINE IVY SIDE‘t5UT Neuro-OncoIogyL%

oo
CHILDHOOD FOUNDATION EOLNDAXION g Corortim
DISORDERS

Melanoma Neuroblastoma Lung cancer Childhood Cancer Rare Cancers

T STAND MR 5 S,

uP 1, Michael & Susan Dell T SIA% 3 3
OIS b3 2, NATIONAL FO v
CaNcer \Vlelanoma FGUNDATION LAV - F e
ResearchAlliance %e s, M’,@@ ; :
0

Partners & Collaborators

.v. ) i ! emorial Sloan Ketterin,
SCO_T\TSID-ALE W MAYO CLINIC C‘ CHOCChIIdrens, @ M 1 Sloan Kettering

i p Cancer Center..
HEALTHCAREe Children’s Hospital of Orange County (':‘I:%Idgﬁgls b

DANA-FARBER @H @ MDAnderson I " | ¥ e

The Children’s Hospital ‘ @ scwivres

CANCER INSTITUTE ; C UNIVERSITY : .

seddpi ..., ‘GoneerCenter o UTAH | pelindel @ ween RS
Medical Research tesearch institute [} INSTITUTE r

KARMANOS v B shh

MICHIGAN STATE
UNIVERSITY

UCSF Benioff Children’s Hospital
e — & V ik INDIANA ][ s
UNIVERSITY
Cancer
TI( )NAI : Treatment
- > . S e Chlldren's»
. . . P ® .. Centers
Sanford/Burnham | lumina l /%{\TKLH{[ Hospital Of St.}/&\udecmms UCLA piioplters:
Medical Research Institute : We Treat Kids Better Research Hospital winning the fight against cancer, every day”
o, P
| DOERNBECHER e °® z s Rady g UNIVERSITY OF CALIFORNIA
CHILDR/EhN’S HOSPITAL H\%ﬁ%ﬂ Q *UT HEALTH A Childreris SH
&Izl Oregon Health & Science University UNIVERSITY OF UTAH %ggﬁ“gg!]”g[sﬂ;s SClENCE CSANE/!:{IER JOH[\S HOI)K[NS I::;u‘xl:i“ . =-
L)







