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NGS testing workflow (Clinical Genomicist workstation- CGW)
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Critical assessment of variants

Variant analysis and filtration
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Interpretation

In chronic myeloid leukemia, patients treated with Imatinib who harbored the T1236>C;
T2677>G; T2677>A; T3435>C genotype fared .
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Family history of cancer rather than P53 status predicts efficacy of pegylated liposomal doxorubicin and oxaliplatin in relapsed ovarian cancer.

719820363 To Top

Cancer Type : cancer
Clinical Trial, 2009

Int ] Gynecol Cancer 19, 1022-8
Unique Clincal Terms: 10
PubMedID: 19820363

The aim of the study was to assess the efficacy of pegylated liposomal doxorubicin (PLD) and oxaliplatin in affected by relapsed epithelial ovarian cancer with a family history of BRCA and P53 mutations. Seventy-two women received a median of 7.5
courses of PLD at 30 to 35 mg/m2 plus oxaliplatin at 70 mg/m2, and associations hetween **BRCA1**/2 and TP53 status and (0S) were determined. Thirty-eight had a short platinum-free interval (PFI; <12 months), and 34 had a long PFI (> or
=12 months). Nine had **BRCAIL** mutations, and 1 had a BRCA2 mutation. Platinum sensitivity was associated with OS (P = 0.0001). At a median follow-up of 9.3 months, , median ,and OS were 47.3%,
5.8 months, and 12.9 months, respectively, in short PFI compared with the 76.5%, 11.5 months, and 47.7 months in long PFI. P53 status did not correlate to these parameters. The median was 11.5 months for high-risk versus 6.5
months for with sporadic cancer (P = 0.0188), and the median 0S from the start of treatment was 48.7 and 16.2 months (P = 0.0032), respectively. was mostly grade 1 or 2. High rates in the long-PFl indicate that this
treatment is beneficial and well tolerated. Platinum sensitivity and positive family history and/or a **BRCA1**/BRCAZ mutation are a useful predictor of

MeSH Terms ‘ Substances
Adult Organoplatinum Compounds
Aged Polyethylene Glycols
Aged, 80 and over pegylated liposomal doxorubicin
Antineoplastic Combined chemotherapy Protocols |Doxorubicin
use oxaliplatin
carcinoma ;I_
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Variant classification description

Level 1 Predictive or prognostic in tumor type
(includes inherited cancer susceptibility
variants).

Level 2 Predictive or prognostic in other tumor
type(s).

Level 3 Reported in cancer or other disease.
Level 4 Variant of unknown significance.

Level 5 Known polymorphism.



Variant Classification-1

* Incorporate genomic annotation data to
classify variants

— Chromosome, Gene, mRNA, Protein
(NCBI/Ensembl)

— HGVS nomenclature

e Consequence (Non-synonymous, Synonymous, etc.)
e Variant Type/Subtype (Substitution, Indel, etc.)

— Annotation databases- dbSNP, COSMIC, ClinVar,
HGMD, NHLBI ESP, etc.



Variant Classification-1

e C(Classification strategies and rules

— Classify SNPs using rules on dbSNP, 1000 Genomes, and NHLBI
ESP

— Classify clinically important variants using clinical tags in dbSNP
(OM, CLN, MUT, CDA) and/or using databases such as ClinVar
and HGMD

— Classify disease variants and genes using OMIM or HGMD

— Classify possible disease causing variants by identifying non-
synonymous variants or those that affect splicing

— Classify possible disease causing variants using in silico
predictions (e.g. Condel, SIFT, Polyphen)

— Classify clinically relevant variants using patient’s phenotype(s)



Classification rules (automated)

If a VariantCall has no other interpretations, but has
COSMIC source then classification 3

If a VariantCall has no other interpretations, but has dbSNP
source and (clinical assertions (OM MUT CDA) OR
source=ClinVar), then put in class 3

If a VariantCall has no other interpretations, but has dbSNP
source and flags for polymorphism (COMMON=1) but NO
(clinical assertions (OM MUT CDA) OR source=ClinVar) then
putin class 5

If a VariantCall has MAF >= 1 for All in NHLBI ESP database,
then putin class 5

If a VariantCall has no other interpretations then set class 4



Variant Classification-2

Complex decision making using the patient, variant, and
variant call fact model

Variant
— Gene, mRNA, protein coordinates
— g, C, p syntax
— Domains and other functional annotations
— External variant annotation databases
— Variant type

Variant Call

— Quality criteria
Patient

— Disease

— Drug

— Phenotype(s)



Variant Classification to interpretation
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Example of rules-based variant filtering

 Anin frame deletion in exon 11 of KIT in GIST
responds well to imatinib
— If deletion AND
— Consequence is non-synonymous AND
— p syntax NOT frameshift AND
— Start and end coordinates in exon 11 of KIT AND
— Patient clinical indication is GIST THEN

— Infer interpretation




Example of rules-based variant filtering

* Aninframe deletion in exon 11 of KIT in GIST responds well to

imatinib EXCEPT if there are secondary mutations in exons 13,
14,17, or 18

— If deletion AND

— Consequence is non-synonymous AND

— p syntax NOT frameshift AND

— Start and end coordinates in exon 11 of KIT AND

— NOT Any non-synonymous variant in KIT in exons 13, 14, 17, or 18

* FOR each variant called in this specimen:
— Consequence is non-synonymous AND
— Start and end coordinates in exon 13 OR 14 OR 17 OR 18 of KIT

— Patient clinical indication is GIST THEN
— Infer interpretation



Actionability

1. Practice guidelines for the genetic condition exist
2. Professional society practice guidelines recommends
action in
— patient management
— surveillance or screening
— family management
— circumstances to avoid

3. Medical interventions based on new results are
effective

4. Actions are acceptable to individual in terms of
burdens or risks



Cancer Panel Initial Findings

~1500 clinical tests ordered since March, 2012 (does not
include clinical trials)

~45% of sequenced cases have specific ‘actionable’ mutations
in targetable genes including KRAS, EGFR, KIT, and PIK3CA.

All Mutations Gene Mutations “TPS3
S— i NRAS
20% . WClinically Actionable KRAS
. Mutations -
RET
u Any Non-SNP =
Mutation w EGFR
No Mutation i PIK3CA
L KIT

= PTEN



Presentation of the results

£ Washington University Physicians

Washington University School of Medicine in St. Louis

Clinical Genomics
Department of Pathology and Inumunology
Phone: 314-454-8101; Fax: 314-454-5192

http:licytogenomics wustl edu  http./ichinicalgenomics wustl edu
CLIA #26D0698685; CAP# 27556-03

Name: i Culture #
Gender. EDRSN.It'ﬂ # Date Collected:
DOB: piia Date Accessioned:

Tissue: Facility: Date Ordered

Physician(s):

Processi ng.
Indication
Specimen Quality

GENOMIC SEQUENCING

TREATMENT REFRACTORY SET
Summary

A 15bp, in-frame exon 19 deletion was detected in EGFR, and is predicted to be sensitive to
EGFR-inhibitors (Mitsudomi T; J Clin Oncol; 2513-20; 2005 Apr 10) (Kosaka T, Cancer Res;
8919-23; 2004 Dec 15). This deletion was confirmed by Sanger sequencing, and has been
previously reported by indpendent testing (see S11-51638).

A nonsense mutation in exon 1 of the tumor suppressor PTEN (p.Q17*) was identified, which has been
reported in other tumor types; this mutation is of unknown clinical significance. The allele frequency of
this mutation suggests that it may be homozygous in the tumor tissue.

The identified TP53 (p.R116Q) single base substitution has been previously reported in non-small cell
lung carcinoma, and is of unknown clinical significance.

Unique sequence variants of unknown significance are reported below. The sequence analysis and
interpretations were reviewed by Drs. C , who concur.

Pathologist review (performed by ) of an H&E stained section of the tissue block
was used to guide microdissection of areas of viable tumor by the Washington University AMP Core
Labs. DNA was extracted from the areas of viable tumor for sequence analysis. The technical component
of the testing passed all established laboratory QC metrics except exon 2 of DNMT3A, exon 1 of
MAP2K2, exon 1 of MAPK1, exon 1 of KRAS, exon 1 of RET, exon 1 of WT1, where variants may not
have been reliably detected.



Challenges and approaches



Challenges and Opportunities

e |nterpretation of genomic data is difficult and labor
Intensive

— A blend of algorithmic and knowledge-based variant
curation methods necessary for clinical interpretation

— Annotating and keeping up with variant management is
expensive

— Variants need to be linked with clinical outcomes

e Urgent need for implementation of universal standards
and variant resource databases
— Clinical Genome Resource (ClinGen)

— High level inventory of key aberrations in cancer with
clinical correlation does not exist
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