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Progression-free survival in aggressive NHL:
National High-Priority Lymphoma Study
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DNA Sequencing Laboratory
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Genomic achievements since the Human
Genome Project.
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Why is the proteome so large? Alternative splicing
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Irreversible modifications
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Beyond the Sequence: The ENCODE Project
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Joseph RE et al. Nature 489:52 (2012).



Scientists in the Encyclopedia of DNA Elements Consortium have applied 24 experiment
MAKI N G A GE N 0 M E MAN UAI_ types (across) to more than 150 cell lines (down) to assign functions to as many DNA
regions as possible — but the project is still far from complete.

EXPERIMENTAL TARGETS

DNA methylation: regions
layered with chemical methyl
groups, which regulate gene
expression.

Open chromatin: areas in
which the DNA and proteins
that make up chromatin are
accessible to regulatory pro-
teins.

RNA binding: positions
where regulatory proteins
attach to RNA.

RNA sequences: regions that
are transcribed into RNA.

ChlP-seq: technique that
reveals where proteins bind
to DNA.

Modified histones: histone
proteins, which package DNA
into chromosomes, modified
by chemical marks.

Transcription factors: pro-
teins that bind to DNA and
regulate transcription.

Maher B. Nature 489:46 (2012).
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Goal of Genomic Investigations

Diagnose tumors according to
their molecular abnormalities

Gene expression profiling

Genomic analysis by aCGH
Epigenomic analysis

Mutational analysis

siRNA screen for therapeutic targets

Manage patients using
agents specific for the
molecular abnormalities in
the tumor

Identify novel targets

Develop drugs against
these targets for clinical
testing

Chan WC et al. JNCCN 8:353 (2010).




Basics of microarrays

DNA attached to solid
support
— Glass, plastic, or nylon

RNA is labeled
— Usually indirectly

Bound DNA is the
probe

— Labeled RNA is the
“target”

Benfey and Protopapas, "Genomics" © 2005 Prentice Hall Inc. / A Pearson Education Company / Upper
Saddle River, New Jersey 07458



Two Immune Patterns in Follicular Lymphoma

FOLLICULAR LYMPHOMA
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2625413/figure/f2-0940016/

Gene-Expression Profiles in
Diffuse Large B-Cell Lymphoma
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Rosenwald A et al. NEJM 346:1937 (2002).



Overall Survival According to Subgroup
of Diffuse Large B-Cell Lymphoma
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Three Types of DLCL by Molecular Profiling
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Examplel

ClinicalTrials.gov

A service of the U.S. National Institutes of Health

Search for studies:

Advanc
Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Study Record Detail

A Randomised Evaluation of Molecular Guided Therapy for Diffuse Large B-cell Lymphoma With Bortezomib (REMoDL-B)

This study is currently recruiting participants. ClinicalTrials.gov Identifier:

NCTO01324596

First received: March 25, 2011
Last updated: September 27, 2011
Last verified: July 2011
Collaborator: History of Changes

Janssen-Cilag Ltd.

Verified July 2011 by University Hospital Southampton NHS Foundation Trust.

Sponsor:

University Hospital Southampton NHS Foundation Trust.

Information provided by (Responsible Party):
University Hospital Southampton NHS Foundation Trust.




B Cell Receptor Signalling
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Preclinical Testing of Inhibitors of B Cell Receptor
Signalling Diffuse Large Cell Lymphoma

A 120 120
100 100
Live 80| 80
cells
(% o
control) 49 40
20 20
0 0 125 25 50 100 200 400 800 ° O 312 625 125 25 50 100
Dasatinib (nM) PCI-32765 (nM)
120
DLBCL Chronic active
100 subtype BCR signaling
Live 80 -#% OCI-Ly10 ABC 5
cells - HBL1 ABC +
(% -@-TMD8 ABC +
control) 40 == OCI-Ly3 ABC —
20 -~ BJAB  GCB -
-0~ OCI-Ly19 GCB —
00 186 312 625 125 25
IKKB inhibitor (uM)

Davis RE et al. Nature 463:88 (2010).



Example: "Heart aftack" AND "Los Angeles”

ClinicalTrials.gov Searoh for studis:

A service of the U.S. National Institutes of Health Advanced Search Help  Studies by Topic ~ Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Study Record Detail Text Size ¥
A Study to Evaluate the Safety and Efficacy of Dasatinib (Sprycel) in Subjects With Relapsed or Refractory Diffuse Large B-Cell Lymphoma (DLBCL)

This study is currently recruiting participants. ClinicalTrials.gov Identifier:

NCT00918463

First received: March 10, 2009
Last updated: January 3, 2011
Last verified: January 2011
Collaborator: History of Changes
Bristol-Myers Squibb

Verified January 2011 by Weill Medical College of Cornell University

Sponsor:

Weill Medical College of Cornell University

Information provided by:
Weill Medical College of Cornell University




Table 1 Examples of Clinically Relevant Observations From Gene Expression Profiling Studies

Disease

Insights

Diffuse large B-cell lymphoma

Mantle cell lymphoma

Follicular lymphoma

Burkitt lymphoma

Peripheral T-cell lymphoma

Waldenstrom’s macroglobulinemia

* Recognition of germinal center B, activated B, and mediastinal B subtypes'&
* Importance of host-tumor interaction in predicting treatment outcome2?

* Recognition of the importance of the nuclear factor-kB pathway in activated B-cell
and mediastinal large B-cell subtypes, and performance or design of early pathway-
directed clinical trials=*

* Finding that children usually have the germinal center B subtype'®#

* Demonstration of a biologic difference between diffuse large B-cell lymphoma leg
type and other cutaneous large B-cell lymphomas's

* Finding that cyclin D1-negative and -positive cases express the same genomic
signature®

* Finding that the type of tumor stromal response has a major impact on treatment
outcome?

» [dentification of patients with grade 3b follicular lymphoma whose gene expression
profile is different from that of patients with grades 1, 2, and 3a follicular lymphoma
and whose clinical course is similar to that of patients with diffuse large B-cell
lymphoma®

* Demonstration that molecularly defined Burkitt lymphoma requires very intensive
regimens for optimal treatment outcome?*

» Support for ALK-positive and -negative anaplastic large cell lymphomas being 2
different biologic entities®®*®

* Finding that angicimmunoblastic T-cell lymphoma seems to arise in a follicular helper
T cel4

* Recognition that some peripheral T-cell lymphoma not otherwise specified can be
reclassified into angioimmunoblastic T-cell lymphoma and a spectrum of cytotoxic
T-cell lymphomas*

* Finding that gene expression more closely resembles chronic lymphoma leukemia than
multiple myeloma®®

Chan WC et al. JNCCN 8:353 (2010).
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Personal Genomics

% Google | personal genome commercial

otogenetics homepage

Predefined Disease
or pathway Genes

Cancer, Deafness,
Heart Diseases,

of selected targets
allows high coverage

otogenetics

Human & Mouse
Exome NGS

M1

Lowest Price on the
market for human
exome sequencing.
Guaranteed in writing
\Fr‘om $698/sample. J

Epigenetic
Profiling Services

Genome-wide profil-
ing of epigenetically
modified DNA for

cancer and stem cell

biology, and more.
-

NGS sequencing
bR

I_Ulll_ug'u_.

You provide gene
target lists, we will
capture & sequence up
to 20M bps. Many
:pecies are included.

High-quality RNA-Seq
from $698/sample.At
a cost less than the
microarrays, you can
do much more with

\the RNA-sa data /

400 Pinnacle Way, Ste 435, Norcross, GA30071, USA. sales@otogenetics.com Tel (toll free): 855-otogene (686-4363); Fax: 206-339-8150




Sickle Cell Anemia
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Blood Cell Blood Cell

Note: The Sickle hemoglobin image is drawn at 50% of the size
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Mechanism of Action of Imatinib Mesylate
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Goldman JM, Melo JV. N Engl ] Med. 344:1084-1086.



Summary

* Advances
— Recognition of new clinically relevant subtypes
— Recognition of new “drugable” targets

* Disappointments
— Genome more complicated than imagined
— Less therapeutic insights than hoped for

* Personal Genomics
— Not ready for prime time...but likely in the future



