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Background

» Cisplatin-based combination neoadjuvant
chemotherapy is the standard of care in eligible
patient with muscle-invasive, localized disease

- Both Gemcitabine + Cisplatin (GC) and dose-dense
MVAC (dd-MVAC: Methotrexate, Vinblastine, Doxorubicin
+ Cisplatin) are acceptable regimens

e The use of this therapy, despite category 1 support,
remains suboptimal

e There are no predictive biomarkers in use for
cytotoxic chemotherapy in this setting
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Downstaging as a surrogate for survival

e Radical cystectomy — removes primary tumor and
lymph nodes (extent: S1011)

e Downstaging to <pT2 (i.e., no muscle-invasive
disease) Is associated with excellent outcomes

e In this setting, chemosensitivity of the primary tumor
IS considered a surrogate for the sensitivity of sub-
clinical metastatic disease

» However, the correlation is not perfect (i.e.,
disconnect with ctDNA, Dyrskjot, JCO 2019)

Leading cancer research. Together. SWOG



Neoadjuvant chemotherapy in bladder

cancer

SWOG 8710:

* Rate of pTO was 38%
with chemotherapy and
15% without

» 8 year survival

e pTO~75%
e >pTO0~30%
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Survival (38)

— M-WAC and cystectomy, pTO (14 deaths; median survival, NR)
——— Cystectomy, pTO (6 deaths; median survival, 11.3 yr)

——-— M-WAC and cystectomy, RD (76 deaths; median survival, 3.8 yr)
--------- Cystectomy, RD (94 deaths; median survival, 2.4 yr)
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NCI| WORKSHOP
NOVEL NEOADJUVANT THERAPY FOR BLADDER CANCER
AGENDA

MONDAY, SEPTEMBER 19" FROM 8:00 AM — 6:45 PM ET
TUESDAY, SEPTEMBER 20™ FROM 7:30 AM—-1:15PMET

GAITHERSBURG MARRIOTT WASHINGTONIAN CENTER
9751 WASHINGTONIAN BLVD
GAITHERSBURG, MD

Room: SALONS EFG (FOR MAIN SESSION)

Session 1: Candidate biomarkers (McConkey and Theodorescu)

S1314 TM was the product of the meeting.
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The CoXEN algorithm
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Randomize

Stage cT2-
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Urothelial
carcinoma
Planned cystectomy
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Arm 1:

Gemcitabine + Cisplatin

(GC)
Growth factor support
(as deemed
appropriate)

methotrexate, vinblastine,

Arm 2:
Dose-dense

doxorubicin & cisplatin

(ddMVAC)
Mandatory growth
factor support

Cystectomy with
lymph node
dissection —

Tissue collection
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Integrated translational medicine

« CoXEN (Theodorescu, Flaig): primary objective

» mIRNA-based molecular subtypes (Dinney, Chol,
McConkey)

e Molecular subtypes (Lerner, Choi, others)
 DDR mutations (Rosenberg, lyer, Plimack)
e SNPs associated with drug metabolism (O’'Donnell)
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BISQFP funding

 RNA isolation and Affymetrix gene expression
profiling (Flaig, Theodorescu)

« RNA and DNA isolation and Nanostring miRNA
expression profiling (Dinney, Choi and McConkey)

 Blood germline and tumor MSK IMPACT panel
exome sequencing (Rosenberg)
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Issue collection and processing

 Collected 20 unstained slides per patient

e 10x went to ALMAC for RNA isolation and
Affymetrix gene expression profiling (HU133 chips)

» 5x went to MDACC for RNA and DNA extraction
and miRNA profiling (NanoString)

e 5x remain in the SWOG tissue bank (Nationwide)
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CONSORT Total ILa:Zd?’c;mized;
Diagram »

Ineligible:

N=9

Eligible:
N=228

Received < 3 cycles
chemo:
N=23

Did not receive
cystectomy within
100 days: N=38

Evaluable:
N=167
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Pathologic response by treatment arm in
evaluable subjects

N=167 | GC (N=82) ddMVAC (N=85)
Chemotherapy
Response
CR (pTO) 28 (35%) 27 (32%)

PR (downstaged to 12 (15%) 20 (24%)
<T1)

Non-responders 42 (50%) 38 (44%)
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Correlation of repeat samples between Batch 1 and 2
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Cluster 1 Cluster 2 Cluster 3

Red :Batch 2
Green: Batch 1
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S1314: Primary Analysis

Coxen Odds 95% CI** P-value**
Score Ratio**
pTO

2.63  (0.82,8.36) 0.10
_<pT1 GC 82 1.75  (0.60,5.34) 0.30
FEO7ES pTo ddMVAC 85 112 (0.42,2.95) 0.82
<pT1  ddMVAC 85 092  (0.37,2.27) 0.86

<pT1  Both 167 2.33  (1.11,4.89) 0.02
RELAZYll <oT1  Both 167 0.90  (0.46,1.75) 0.76

Moderate Spearman correlation between GC and MVAC Coxen scores: 0.39

* favorable based on prespecified algorithm and dichotomous cut point
** adjusted for two stratification factors — clinical stage at baseline (T2 vs T3, T4a), PS (0O vs 1)
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CGA final analyses: k=5
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Leading cancer resear:

18 MIBC cohorts
10 profiing techniques
1750 mRNA profiles
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o
Class Name Luminal Non- Luminal SreTTEe P Neuroendocrine-
Specified (LumNS) § Unstable (LumU) like (NE-like)

I | Essal | Newoendocrie

Differentiation
Oncogenic FGFR3 + i PPARG + i PPARG + i i EGFR + . TP53-,RB1-,
mechanisms PPARG + E2F3 +, ERBB2 + Cellcycle +
CDKN2A- ! | Genomicinstability | | |
' ! Cellcycle + ' ! !
Mutations FGFR3 (40%), '  ELF3(35%) '  TP53(76%), ! | TP53(61%), |  TP53(94%)
KDM6A (38%) ' ERCC2(22%) ' RBI(25%) ' RBI(39%)*
: ' TMB +, APOBEC + ! ! !
| | ! Smooth muscle | |
Stromal infiltrate | Fibroblasts | | Fibroblasts | Fibroblasts |
| i . Myofibroblasts . Myofibroblasts |
Immune infiltrate " i " B cells ] CDS8T cells '
: : : : NK cells :
Histology Papillary | Micropapillary | i 1 Squamous | Neuroendocrine
morphology (59%) | variant(36%) | - . differentiation (42%) | differentiation
: i : : i (72%)
Clinical T2 stage + | Older patients+ | ; : Women + :
! (80+) ! ! ' T3/T4 stage + !
Madiian overall 4 ! 18 ’ 29 ! 38 ! 1.2 ! 1

survival (years)
* 949 of the% tléré‘-lirs
present either
mutation or deletion
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Relationship between subtype membership
and NAC response
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Molecular subtypes: prognostic for survival
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Basal tumors and NAC benefit
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MD Anderson subtypes in S1314

oneNN subtype assignments
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Relationship with downstaging

Pooled data
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MVAC-sensitive basal tumors were
Infiltrated with lymphocytes
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Future plans

e Train a CoXEN classifier on cisplatin alone, and
reapply to the S1314 dataset

e Apply the other molecular subtyping algorithms to
the Affy dataset and correlate with downstaging

e Use the leftover RNA at MDACC to perform
RNAseq (Theodorescu)

e Correlate molecular subtype membership with
survival (18-24 months from now)

o CtDNA?

Leading cancer research. Together. SWOG
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Figure. Overall Survival With and Without Somatic ERCC2 Mutations

|I| Owverall survival: FCCC (validation) cohort Overall survival: DFCI/MSKCC {discovery) cohort
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A, Overall survival with and without somatic ERCC2 mutations in the current reported' (Dana Farber Cancer Institute and Memorial Sloan Kettering Cancer

(Fox Chase Cancer Center [FCCC]) validation cohort. Kaplan-Meier analysis of Center [DFCI/MSKCC] combined) discovery cohort. Kaplan-Meier analysis of
overall survival by the presence or absence of a somatic ERCC2 mutation. There overall survival by the presence or absence of a somatic ERCC2 mutation. There
is a statistically significant difference in survival (log-rank test; P = .03). is a statistically significant difference in survival, log-rank test (P = .049).

B. Overall survival with and without somatic ERCC2 mutations in a previously

David Liu, MD, MPH, MS
Elizabeth R. Plimack, MD, MS
Jean Hoffman-Censits, MD
Levi A. Garraway, MD, PhD
Joaquim Bellmunt, MD, PhD
Eliezer Van Allen, MD

Jonathan E. Rosenberg, MD JAMA Oncology August2016 Volume2, Number8 1095
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Ongoing studies

« Amendment to allow panel DNA exome sequencing
(MSK IMPACT and Caris) was approved

e BISQFP funding is in place for MSK IMPACT
e DNA from MDACC will be sent to MSK

e Germline DNA will be isolated at MSKCC and
shared with Peter O’'Donnell

e Correlate ctDNA and CTCs with path responses
and outcomes (Goldkorn, RO1)
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For the future

e Public Affy and lllumina RNAseq datasets
e Residual ALMAC RNA

e 5x unstained slides

e Urine

o Post-treatment tumors
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