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ELFARE: EEEOHANSEFROHRAAIEEIZ (Nat Commun. 2016;7:12474)
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Googletl: #ERFAMERIREDREFEEZFE,
HANEGE D HERI A ETHEIZ (JAMA. 2016;316(22):2402)
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IBM Collaborates with 14 Cancer Institutes
to Decipher Genomic Data

May 05, 2015 | a GenomeWeb staff reporter MAYO TMEANIVER T O TEXAG
CLINIC mﬁﬂdﬂm{)ﬂ ( Memorial Sloan-Kettering

'%ee_l:c:enter % ;’ Cancer Center

The Best Cancer Care. Anywhere,

Making Cancer History"

Institutions /Cancer Centers with WG

I~ o - g
Ann & Robert H. Lurie Children's Hospital RELVULDToNT:

BC Cancer Agency gl:#étpl%*&;&
City of Hope EED IR

Duke Cancer Institute

Fred & Pamela Buffett Cancer Center in Omaha

McDonnell Genome Institute
Sanford Health

Contents trained at New York Genome Center

* 20 millions of Medline Paper Abstracts
University of Kansas Cancer Center * 15 millions of drug patent data

University of North Carolina Lineberger Cancer * COSMIC (Catalogue of Somatic Mutations in Cancer,

Center UK)

* ClinVar (G ic Variati d Heath /Di . NIH
University of Southern California USI:\)W (Genomic Variation and Heath/Disease
University of Washington Medical Center « National Cancer Institute Pathways (NIH USA), etc.
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Diagnosis: R B MR MKFHF
Samples: BRFEEEE (3FEk 60%) vs F5FEIE DNA

»Input File Summary:
 VCF format

* 144 somatic SNVs/INDELs from WES
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WatsonlZ&kHBHMBEDEHELGHT-EEIZRDIET

o

)\ Y

Watson’ s Inference:
LEGEND v

Evidence ® 6 candidates are shown for driver genes

Strong Moderate

from 144 somatic SNVs/INDELSs.

Strong Driver Score
® ©  Mutation ® Among those, 4 genes have strong
(o} Inactivating Mutation

—

evidences .
oy g

® NPM1, SMAD4(inactivating)

/ ® FLT3, MYC (oncogenic)
1 v
I/ ~ ~~IBM Watson for

Genomics version
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WatsonHhV iR 7R LT-ActionableZE &l (K [E)

JIAGNOSIS:
SU MMARY Acute Myeloid Leukemia
AJEB (2K B PR S B fh e /B [~ A& ER
FDA Approved
2 Actionable for Acute Therapies with roDera‘pe:;roved
Alterations Myeloid Cllmcal Trial(s) Cancer(s)
Leukemia
TSC2 P1737T Phase 3 Temsiroli... Level 4
1 Level 3A
Phase 1
1 Level 3A
FLT3 R595_W603dup Phase 2 Sorafenib Level 4
3 Level 3A Sunitinib Level 4
) Ponatinib Level 4
Phase 1
1 Level 3A

LY
“|1BM Watson for 21
Genomics version



WatsonH 27~k L=Actionable Z & & F||

FLTS  msssweosir | 0 wyeod 4 ChETee 3 lorOver ACTIONABLEZ R EEBRRD Y Y —

Leukemia Cancer(s)

Gene Summary: FLT3 is a tyrosine-protein kinase that acts as cell-surface receptor for the cytokine FLT3LG and

regulates differentiation, proliferation and survival of hematopoietic progenitor cells and of dendritic cells. Somatic

mutations that lead to constitutive activation of FLT3 are present in 27% of AML patients (PubMed: 23634996,

2797419). These mutations fall into two classes, the most common being in-frame internal tandem duplications (ITD — s
of the iux)tamembrane region that disrupt the normal regulation of the kingase activity resulting in oonsti‘t)utive acth(ratio)n E{K?Tﬁ#ﬁs %E t U"E)’j<§§ % ?*Efd: t
(PubMed: 9737679). This mutation is found in 30% of patients (PubMed: 12393388) and is associated with inferior

prognosis and response to chemotherapy. Likewise, point mutations in the activation loop of the kinase domain can

result in a constitutively activated kinase but the prognostic significance is less well defined.

R595_W603dup: This mutation is located in the ITD (PubMed: 12970773, 23878140). Variants in this region are g E D /)-g S/ {7 E (2 3:3 (-}- 54&%1‘%#&

classified as likely pathogenic.

Quizartinib (AC220) - LEVEL 3A TARGET: FLT3

Therapy with Clinical Trial(s)

Mechanism of Action: An orally available small molecule with potential antineoplastic activity. Quizartinib

selectively inhibits class Il receptor tyrosine kinases, including FMS-related tyrosine kinase 3

(FLT3/STK1), colony-stimulating factor 1 receptor (CSF1R/FMS), stem cell factor receptor (SCFR/KIT), % E','; 0)

and platelet derived growth factor receptors (PDGFRs), resulting in inhibition of ligand-independent Mﬁﬁ“ ﬂz%%ﬁi
leukemic cell proliferation and apoptosis. Mutations in FLT3, resulting in constitutive activation, are the

most frequent genetic alterations in acute myeloid leukemia (AML) and occur in approximately one-third of

FHIF=D BEERENET HEFIERMA

AML cases.
NCT # Clinical Trials Phase
NCT01892371 Phase I/ll Study of the Combination of Quizartinib (AC220) With 5- 1or2 | HEXEFIZFHEHT-EEERAER ISR
Azacytidine or Low-Dose Cytarabine for the Treatment of Patients With vy
Acute Myeloid Leukemia (AML) and Myelodysplastic Syndrome (MDS) “(/7\|BM Watson for 22

Genomics version
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(-)segmental duplicate
SEC - (—)synonymous/5UTR/intergenic/(intronic)

filter (=)minimum MAF >= 0.02
(-)germ line

Total 1631 variants
from BM
(Blast=60%)

 VAF >=0.10
144 variants e Quality
* Time series

—————————————————————————————————————————————————————————————————————————————————————

{ N * Database registration
i Watson pipeline In—house pipeline [COSMIC, ICGC etc.]

----------------------------------------------------------------------------- . * Functional impact

Definite driver

Putative driver Uncertain significance
Reporting Actionable Reporting Reporting
Segment 1 by Watson/manual Segment 2 Segment 3
2 variants 2 variants 2 variants 140 variants

1st CS Report

3 variants
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RS>
Gene Date of NPM1 FLT3 TSC2
Mutation ) Sample ,
aachange  Sampling P p.W288fs P RSQS(T_I\_’I\;?OMUP p.P1737T
Mutant Allele BM at relapse 12 38 8
mm/dd/yy
Frequency (%) Buccal Swab

Prediction by Watson Al Ll mTORC1 inhibitor:

Recommended Drug h%‘g;g;‘::ﬁ

Crenolanib etc.

Everolimus
Sirolimus

: "22417247
Evidence (PubMed ID) 10567020" NA
Curation Prognostic Impact Good w/0 FLT3-D Unfavorable Not defined
FIt3 inhibitor:
Recommended Drug NA Quizartinib etc. NA (off label)

Phase I/Il in JPN (=FIRAAFH)
Segment aWatsonording to evidence and/or functional impact

1 definite driver (registered in database)

2 putative driver (not registered in database)

3 uncertain significance (not registered in database)
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