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Outline

* DNA Repair & Immunotherapy
* Microsatellite Instability

e POLE mutations

e BRCA1 and BRCA2 mutations

(Homologous Recombination Repair Deficiency)
#LearnACl
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DNA Damage is Constant and Varied

Single- Double- Base mismatches,
strand strand Bulky insertions
break break adducts and deletnons Base alkylation
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#learnACI e oNA damage response and cancer therapy
© 2021-2022 Society for Inmunotherapy of Cancer Nature. 2012 Jan 18;48 287-94. PMID: 22258607
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DNA Damage is Constant and Varied

X-rays lonizing UV Radiation o Tobf;\cco
Alkylating Agents  Radiation Hydrocarbons Replication Errors Environmental
Single- Double- Base mismatches,
strand strand Bulky insertions
break break adducts and deletions Base alkylation

#Lea rnACI The DNA damage response and cancer therapy
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DNA Damage — Multiple Repair Mechanisms

Single- Double- Base mismatches,
strand strand Bulky insertions
break break adducts and deletions Base alkylation
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Double- |
strand
break repair
M & N ¢ ¢
BER Homologous  NHEJ NER Mismatch Direct reversal
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The DNA damage response and cancer therapy
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DNA Damage — Multiple Repair Mechanisms

Single- Double- Base mismatches,
strand strand Bulky insertions
break break adducts and deletions Base alkylation

Double- |

strand
break repair
Y & N\ ¢ ¢
BER Homologous  NHEJ NER Mismatch Direct reversal
l recombination l l repair l
Proteins PARP1 BRCA1 KU70/80 ERCC4 MSH2 MGMT
The DNA damage response and cancer therapy
#Lea r XRCCI BRCA2 DNA'PK ERCC]’ MLH 1 Nature. 2012 Jan 18;481(7381):287-94. PMID:
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DNA Damage — Therapeutic Targets

Single- Double- Base mismatches,
strand strand Bulky insertions
break break adducts and deletions Base alkylation

Double- |
strand
break repair
M < “ ¢
BER Homologous NHEJ NER Mismatch Direct reversal
l recombination repair

PARP inhibitors, platinum salts Platinum salts Methotrexate =~ Temozolomide
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Hereditary Cancer risk & Mutation Rate
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DNA-Repair Defects & Immunotherapy

* Mutation profiles of cells with DNA repair defects?

* Rationale for potential efficacy of immunotherapy?

e Supporting Data?

#LearnACI
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Immunotherapy: It’s all about the TCR:Ag:MHC

T cell contact
residue of

peptide

T cell receptor

Polymorphic
residue
of MHC

Anchor
residue
of peptide

"Pocket”
of MHC

© Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology 5e www.studentconsult.com|
HlLearnAUI
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Mismatch Repair Deficiency/
Microsatellite Instability
(dMMR/MSI-High)

#learnACl
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dMMR Pathophysiology

Microsatellite Replication

Normal

Abnormal (Mismatch repair defect)

GCACACACACACCT

/ CGTGTGTGTGTGGA
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CGTGTGTGTGTGGA
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CGTGTGTGTGTGGA
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http://www.ncbi.nlm.nih.gov/books/NBK1211/

Result: Substitution & frameshift mutations
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MSI-H Mutational Load
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Genome Med. 2017 Apr 19;9(1):34. PMID: 28420421
Analysis of 100,000 human cancer genomes reveals the landscape of tumor mutational burden
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Laboratory Methods

MMR |HC
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NeXt Generation Sequencing :ReferenceGenomeSequence
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dMMR Therapy Response

#LearnACI
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Science. 2017 Jul 28;357(6349):409-413. PMID: 28596308

Mismatch repair deficiency predicts response of solid tumors to PD-1 blockade.
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Society for Immunotherapy of Cancer A Progression-free Survival in Cohorts with Colorectal Cancer B Overall Survival in Cohorts with Colorectal Cancer
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POLE Mutations

#LearnACI

© 2021-2022 Society tor Inmunotherapy of Cancer



Gp Advances in Cancer Immunotherapy™

Society for Immunotherapy of Cancer

POLE Exonuclease Domain Mutations

/" A. POLe Proficient

. /
POLs replicates Leading Strand & > c A c A
Base Pair Substitution POLe Exonuclease Proofreading _
| Mutation G:C - T:A No Mutations
POLa creates RNA Primers
\ POLS replicates Lagging Strand /
#Lea rnACI DNA Polymerase € Deficiency Leading to an Ultramutator Phenotype: A Novel Clinically Relevant Entity.

© 2021-2022 Society for Immunotherapy of Cancer The Oncologist, 02 May 2017, 22(5):497-502 PMID: 28465371
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POLE Exonuclease Domain Mutations

K POLe Deficient

‘ No POLe Exonuclease

‘ POLe Proofreading
Complex

Conventional MMR High Tumor Mutation Burden

#LearnACI
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DNA Polymerase € Deficiency Leading to an Ultramutator Phenotype: A Novel Clinically Relevant Entity.
The Oncologist, 02 May 2017, 22(5):497-502 PMID: 28465371
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#Lea rnACl Hum Mol Genet. 2013 Jul 15;22(14):2820-8. PMID: 23528559

© 2021-2022 Society for Immunotherapy of Cancer DNA polymerase € and 6 exonuclease domain mutations in endometrial cancer
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POLE -Mutational Load

Mismatch repair genes
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#lea rnACI Genome Med. 2017 Apr 19;9(1):34. PMID: 28420421

© 2021-2022 Sociely for Inmunotherapy of Cancer Analysis of 100,000 human cancer genomes reveals the landscape of tumor mutational burden



B Overall Survival, by DNA-Repair Status

" 1.00

o -d

S 0.75-4 pa +—t

o e

< . G

A B

< | MMRd

0.504

z

-

2

£ 025- MMRp TMB

<10 mutations/Mb
MMRp TMB - +
=10 mutations/Mb
0.00-1 T ! 1
0 20 40 60
Months s

po}d I , y " . ’ No. of Defths/ Survival
o | . o - ; DNA-Repair Status No. of Patients (95:600)
MMRp TMB 10 mutations/Mb 13 E 0 0 pord SN Lt

#LearnACI

© 2021-2022 Society for Inmunotherapy of Cancer

N Engl J Med. 2021 Mar 25;384(12):1168-1170. PMID: 33761214
The Spectrum of Benefit from Checkpoint Blockade in Hypermutated Tumors
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BRCA1/BRCAZ2
(Homologous recombination
Repair Deficiency - HRD)

#learnACl
© 2021-2022 Society tor Inmunotherapy of Cancer
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HRD Mutations

* Small indels and genome rearrangements
e Base substitutions (signature 3)
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HRD and Immunotherapy

@ Overall survival in MSKCC cohort of patients with Overall survival in MSKCC cohort of patients with @ Overall survival in MSKCC cohort of patients stratified

or without BRCAI alteration or without BRCAZ2 alteration by TMB and BRCA2 status
High TMB 41 mo
BRCAI WT 19 mo BRCA2 WT 18 mo Low TMB + BRCA2 altered 44 mo
BRCA1 altered 28 mo BRCA2 altered 31 mo Low TMB + BRCA2 WT 16 mo
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Overall survival, mo Overall survival, mo Overall survival, mo
No. at risk No. at risk No. at risk
BRCA1 WT 1604 416 82 15 2 BRCA2 WT 1565 393 74 12 1 High TMB 170 59 9 2 2
BRCA1 altered 57 13 2 0 0 BRCA?2 altered 96 36 10 3 1 Low TMB + BRCA2 58 24 7 2 0
altered
Low TMB + BRCA2 WT 1433 346 68 11 0

#LearnACI
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JAMA Netw Open. 2021 May 3;4(5):217728. PMID: 33961040

Evaluation of BRCA1 and BRCA2 as Indicators of Response to Immune Checkpoint Inhibitors
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Overlap of Signatures

321

HR deficiency

J Ca#el'%g'i‘%g!ﬂ Sep 12. PMID: 34510272

The prévalereé’of-homiologoustecombination deficiency (HRD) in various solid tumors and the role of HRD as a single biomarker to immune checkpoint inhibitors
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Summary

* Different DNA-repair defects have different mutational impacts

 MSI & POLE mutations appear to predict checkpoint inhibitor
response

* BRCA1/BRCA2 (HRD) may predict checkpoint inhibitor response
* Mutations and mutation sighatures are overlapping

#learnAC
© 2021-2022 Sox iety for Immt
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Microsatellite Instability Detection by
Next Generation Sequencing

Stephen J. Salipante,’ Sheena M. Scroggins,' Heather L. Hampel,? Emily H. Turner," and Colin C. Pritchard"”

Representative MSI-PCR Electropherograms Representative NGS Virtual Electropherograms
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Microsatellite Instability Detection by
Next Generation Sequencing

Molecular Diagnostics and Genetics

Stephen J. Salipante,’ Sheena M. Scroggins,' Heather L. Hampel,? Emily H. Turner," and Colin C. Pritchard"”
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N3 VePCRY(PrSErEte Cancer)

0.  MSIplus (18-marker NGS) .s. Large Panel NGS w0,  MSI-PCR (5-marker)
§ 081 " alse 804 Y 2 False ;f 034 ®ee®*
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Sensitivity [95% Cl] Specificity[95% CI]

MSIplus (amplicon) 96.6% [80.4%-99.8%] 100% [92.7%-100%]

UW-OncoPlex 93.1% [75.8%-98.8] 98.4% [90.2%-99.9]

MSI PCR 72.4% [52.5%-86.3%] 100% [92.7-100%)]

Mic#sl_agdjmﬁézollity in prostate cancer by PCR or next-generation sequencing.
J ImpanotherCancer:2018.Apr.17;6(1):29. PMID: 29665853
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Thursday, March 24, 2022 | 4-7:50 p.m. PDT
Hosted Virtually on Zoom Webinar

SITC’s ACls are FREE for all healthcare professionals in the
clinical setting, students and patient advocates!

Highlighted Sessions Include:

An Overview of PD-L1
Allen Gown, MD — University of British Columbia

An Overview of TMB
Andrew Coveler, MD — University of Washington/Fred

Hutchinson Cancer Research Center

An Overview of MMR, MSI, POLE mutations,
BRCA mutations
Eric Konnick, MD, MS — University of Washington

TIL as a Biomarker
Shailender Bhatia, MD — University of Washington

Emerging Immune Biomarkers

Mary L. (Nora) Disis, MD, FACP — University of Washington
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