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Non-Hodgkin Lymphoma: A Beginner’s Guide

« What are NHLs?
— A diverse group of cancers that develop in the

lymphatic system (a network of tissue which Lym p h omas

includes the lymph nodes, bone marrow,
spleen and thymus)

— The majority arise from a type of white blood 5 HL
cell called B cells NHL (s (15%)

— NHLs can be classified according to how
quickly they progress:

B-cell NHL (85%)

— DLBCL and FL account for the majority of all
NHLs

Indolent Aggressive

Follicular lymphoma DLBCL
Marginal zone lymphoma Mantle cell
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Non-Hodgkin Lymphoma: An Overview

74,200 cases a year in the USA
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Patients who fail 1L (relapsed/refractory) have the worst outcomes, regardless of gene expression.
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Diffuse Large B-Cell Lymphoma

- What factors influence prognosis? Rk Riskcategory  ayrost o oocon
. Age > 60 years
— Prognostic scores: _ i
. 0-1  Low % Raised LDH
- IPI (pre-thux era) 2 Low-intermediate  81% S
. R_I P| ( OSt—RitUX era) - . Performance status = 2
p 3 High-intermediate 65% P —
« NCCN-IPI 4-5  High 59%

Two or more extranodal

— Biomarkers sites of disease

« MYC and BCL2 and/or BCL6 gene rearrangements
(“doubleftriple hit lymphoma®)

« MYC and BCLZ2 overexpression (“dual expressors”) et witialy available in diinical
« Cell of origin (COQ) according to gene expression profiling pgetice
— Germinal centre B-cell type (GCB) - 3yr PFS 75% . LTemﬁsne%pggloﬁirg%:tlgf’ trrifgl'};sh
— Activated B-cell type (ABC) - 3yr PFS 40% e e
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https://www.ncbi.nlm.nih.gov/pubmed/20385988
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Efforts in 2019 Are Leading Toward Definitions of Novel
Prognostic Subgroup Classifications Utilizing Genomics

The NEW ENGLAND JOURNAL of

MEDICINE

nature,, .
medicine

Molecular subtypes of diffuse large B cell
lymphoma are associated with distinct pathogenic
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Novel Molecular Methods Require Statisticians and

Computational Biologists

Chapuy et al (N = ~300)
— Unsupervised approach utilizing Non- negatlve Matrix Factorlzatlon (NMF)

« Approximate A ~ W H with a cost function: - HA WH||? = ZZ ij —
« Define clusters using basis
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) Genentech has run a few 1L DLBCL clinical trials...

Question: Can we reproduce the results from these methods and
inform new clinical trial development?

| Trial _|Phase indication| N _
m Il 1L DLBCL 787

have RNA-Seq or Genomic
Il 1L DLBCL 1418 data on. ..

o aEnl B/l 1L DLBCL 211

A few of the larger trials we



Whole Exome Sequencing vs. FOne Heme

- WES: Assays virtually every protein coding gene
— Downstream analysis pipelines can capture genomic events other
than small mutations (translocations, amplifications)
) FOne Heme: ~465 genes
— Non-mutation origin genomic events are captured for the same
genes, but vary in quality (BCL2 amplifications)

Eugene Kim



i Recapitulation of NMF clusters by using FOne Heme in GOYA
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=l.RecapituIation of Survival Profiles (PFS) by NMF Clusters in GOYA
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Recapitulation of molecularly defined subgroups

Utility of targeted mutational data
from F1H in recapitulating molecular
clusters, previously identified using
WES, that further subclassify
established prognostic groups such
as COO and IPI, but not likely to be
used in a trial today

Potential for utilizing novel genetic
signatures as a means of identifying
patients suitable for targeted
therapies in the era of personalized
health care

A trend towards improved survival
outcomes for patients in the
BCL2/EZH2 cluster upon treatment
with the BCL2 inhibitor Venetoclax

Figure 1. A. NMF defined clusters in GOYA B. NMF prognostic groups in GOYA
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NeXt Steps "e- Recapitulation of Prognostic Mutational Subtyping Utilizing F1H in Goya and Cavalli
and the Potential to Highlight Benefit of Targeted Therapy in De Novo DLBCL
Eugene C Kim, PhD'", Jinzhen Fan, PhD"", Christopher R Bolen, PhD"", Alexandra Bazeos, MD, PhD, FRCPath?’, Yanwen

Jiang, PhD'", Sandhya Balasubramanian, MS'", Rama Balakrishnan, PhD'", Andrea Knapp, PhD?’, Kathryn Humphrey, BSc?,
Tina G Nielsen, MD, PhD?Z", Jeffrey M Venstrom, MD, PhD'", Genevive Hemandez, PhD'" and Joseph N Paulson, PhD"*

- Finalize evaluation of
prognostic benefit for
genomic clusters on top of
established prognostic
clinical and biomarker
features

1Genentech, Inc., South San Francisco, CA: 2F. Hoffmann-La Roche Ltd, Basel, Switzerland

- Apply the NMF algorithm on
the clinico-genomic database

on 1L DLBCL patients for
further validation...

"'70 Prehensiye
our proﬁling



Thankfully — new internal initiatives help with problems of old

Finding data and associated context (e.g. documentation)

Accessing data from different systems

Data sharing culture — “my” data, not “our” data

Inconsistent storage approach for managing data

Challenge to find documentation

Lack of identifiers for re-linking (patient/sample) and properly

‘ ) 0‘06
|

tracking data (dataset)
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. Identify prognostic ‘ Inform pipeline +
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Datamart

Correlation of safety
outcomes with

Create a NHL data

mart of legacy clinical Find subgroups of Test the hypotheses Evaluate patient oaseling fastors

trials in a way that will patients who have High brought forward by that reported outcomes from Stent charasteristics

be easily analyzable Unmet Medical Need will inform strategic or i : P _ ’
multiple studies and efficacy

Capacity building with (UMN) with available trial design decisions '

historical studies and therapies Patient-centric

approach with potential
to incorporate
genomic data

genomic data

Identify actionable patient subset(s)

Organized a team of statisticians, (computational)
biologists, clinicians, curators, integrators, etc...
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Statisticians can be the stewards
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1L DLBCL 787

Data is an asset

GOYA Il 1L DLBCL 1418

GALLIUM I 1L FL 1400

> 6,000 patients
~1K RNA-Seq samples

~1K FIHeme samples
~2k Imaging PET CT
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Whole
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Sequencing
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CONTRALTO gl RR FL 163

PET CT
Imaging

1l ILFL 1217
SABRINA 1l ILFL 410

RNA-.
Sequencing GADOLIN 1 RRFL 396
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“The best thing about standards is that there are so many to choose from”

HOW STANDARDS PROLFERATE:
(6 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, £TC)

M7 RiDICULOULS! SOON:
WE NEED To DEVELOP
OITUATION: ?‘Hhﬁrugovsr{s E\IZTQYONES SITUATION:
THERE ARE USE CASES.  vepy THERE ARE
|4 COMPETING \ O i 15 COMPETING
STANDPRDS. STANDPRDS.
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Doing now what patients need next



