Detection of Burkitt Lymphoma
immunoglobulin rearrangements
in blood may have prognostic
value
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All B cells express a unique B cell receptor (BCR)
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All B cells express a unique B cell receptor (BCR)
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All B cells express a unique B cell receptor (BCR)
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All B cells express a unique B cell receptor (BCR)
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The BCR sends survival, differentiation and
proliferation signals
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The BCR sends survival, differentiation and
proliferation signals

@ 29

N7

RAF PI3K Calcineurin BTK
MEK1/2 mTOR NFAT CBM

MAPK pathway PI3K pathway NFAT pathway NF-kB pathway

Adapted from Young & Staudt. Nature Reviews. 2013
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BCR signaling in B cell ymphomas

Role of BCR Signaling

Malignancy

BCR signaling required for cell
viability

Activating mutations within BCR
signaling pathways

BCR stereotypy

BCRs activated by specific antigens

ABC DLBCL, BL

ABC DLBCL, BL

CLL, SMZL, MALT
lymphoma

CLL, MALT lymphoma,
FL, BL
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BL patient cohort

19 BL tumor samples from Uganda Cancer Institute with 14

diagnostic patient-matched blood samples (13 post-treatment)
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BL patient cohort

19 BL tumor samples from Uganda Cancer Institute with 14

diagnostic patient-matched blood samples (13 post-treatment)
Ugandan BL Patient Cohort
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Characteristic

Gender
Female
Male

Age at enrollment
Median
Range

HIV Status
Negative
Positive

Ziegler Disease Stage

o0 w>

BL Patients (n=19)

37%
63%

7yrs
4-12 yrs

95%
5%

37%
16%
16%
31%
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BL patient cohort

19 BL tumor samples from Uganda Cancer Institute with 14

diagnostic patient-matched blood samples (13 post-treatment)

Ugandan BL Patient Cohort

Characteristic BL Patients (n=19)

Gender
Female 37%
Male 63%
Age at enrollment
Median 7 yrs
Range 4-12 yrs
HIV Status
Negative 95%
Positive 5%

Ziegler Disease Stage

37%
16%
16%
31%

o0 w>

9 BL tumor samples from NCI Ghana BL Study with 6 patient-

matched serum samples and 9 patient-matched CSF samples
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Long-term BL patient survival is 37%

Standard treatment regimen: 6 cycles of cyclophosphamide, vincristine and
methotrexate chemotherapy
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Long-term BL patient survival is 37%

Standard treatment regimen: 6 cycles of cyclophosphamide, vincristine and
methotrexate chemotherapy

Overall BL Patient Survival

100

Percent survival
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o
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Days from Study Entry
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Deep sequencing of BL immunoglobulin genes

e

Amplification of Ig genes

Cryopreserved BL tumor, __5 B
blood, serum or CSF sample
%

_ High-throughput sequencing
Digested and lysed to of the Ig repertoire in the
extract gDNA tumor or blood sample

Adaptive Biotechnologies
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Clonal IGH rearrangements identified in 24/28
BL tumors

Top 50 unique sequences from representative BL
patient tumors

009-0184 009-232
\’}]

Clonal
24/28
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Clonal IGH rearrangements identified in 24/28
BL tumors

Top 50 unique sequences from representative BL
patient tumors

009-0184 009-232
Clonal
24/28
009-0192 H057520
Polyclonal
4/28

~
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BL BCR as a patient-specific biomarker

1. Identify unique IGH
rearrangement

2. Probe for clonal
circulating tumor-DNA
(ct-DNA) sequence
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BL BCR as a patient-specific biomarker

1. Identify unique IGH
rearrangement

2. Probe for clonal
circulating tumor-DNA

(ct-DNA) sequence

Negative for ct-DNA  Positive for ct-DNA

Blood 4/14 patients 10/14 patients
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BL BCR as a patient-specific biomarker

1. Identify unique IGH
rearrangement

2. Probe for clonal
circulating tumor-DNA

(ct-DNA) sequence

Negative for ct-DNA  Positive for ct-DNA

Blood 4/14 patients 10/14 patients

Serum 2/5 patients® 3/5 patients*

*Serum data from 1 patient still pending
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BL BCR as a patient-specific biomarker

1. Identify unique IGH
rearrangement

2. Probe for clonal
circulating tumor-DNA

(ct-DNA) sequence

Negative for ct-DNA  Positive for ct-DNA

Blood 4/14 patients 10/14 patients
Serum 2/5 patients® 3/5 patients*
CSF 7/9 patients 2/9 patients™*

*Serum data from 1 patient still pending
**1 positive CSF sample did not match patient
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BL BCR as a patient-specific biomarker

1. Identify unique IGH
rearrangement

2. Probe for clonal
circulating tumor-DNA
(ct-DNA) sequence
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BL BCR as a patient-specific biomarker

1. Identify unique IGH
rearrangement

2. Probe for clonal
circulating tumor-DNA

(ct-DNA) sequence

Negative for ct-DNA  Positive for ct-DNA

Blood 11/13 patients 2/13 patients
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BL BCR as a prognostic indicator at
diagnosis

Uganda BL Patient Survival by Ziegler Stage
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BL BCR as a prognostic indicator at
diagnosis

Uganda BL Patient Survival by Ziegler Stage
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BL Patient Survival by Tumor-Specific Ig
Detection in Blood at Diagnosis
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BCR as a therapeutic target

RAF @ Calcineurin @
l l i i

MEK1/2 mTOR NFAT CBM

MAPK pathway PI3K pathway NFAT pathway NF-kB pathway

ahe

SSN

~,

19/

#7" FRED HUTCH © Fred Hutchinson Cancer Resea

rch Cen

ter

32



BCR as a therapeutic target

PI3Ké Inhibition by Idelalisib in Patients
with Relapsed Indolent Lymphoma

Ajay K. Gopal, M.D., Brad S. Kahl, M.D., Sven de Vos, M.D., Ph.D.,

Nina D. Wagner-Johnston, M.D., Stephen ). Schuster, M.D.,
Wojciech ). Jurczak, M.D., Ph.D., lan W. Flinn, M.D., Ph.D.,
Christopher R. Flowers, M.D., Peter Martin, M.D., Andreas Viardot, M.D.,
Kristie A. Blum, M.D., Andre H. Goy, M.D., Andrew J. Davies, M.R.C.P., Ph.D.,
Pier Luigi Zinzani, M.D., Ph.D., Martin Dreyling, M.D., Dave Johnson, B.S.,
Langdon L. Miller, M.D., Leanne Holes, M.B.A,, Daniel Li, Ph.D.,

Roger D. Dansey, M.D., Wayne R. Godfrey, M.D., and Gilles A. Salles, M.D., Ph.D.

r v o >

RAF @ Calcineurin @

| | |
Targeting BTK with Ibrutinib in Relapsed or Refractory l/
Mantle-Cell Lymphoma

'\ Michael L. Wang, M.D., Simon Rule, M.D., Peter Martin, M.D., Andre Goy, M.D., Rebecca Auer, M.D., Ph.D., BM
Brad S. Kahl, M.D., Wojciech Jurczak, M.D., Ph.D., Ranjana H. Advani, M.D., Jorge E. Romaguera, M.D.,
Michael E. Williams, M.D., Jacqueline C. Barrientos, M.D., Ewa Chmielowska, M.D., John Radford, M.D.,
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Stephen E. Spurgeon, M.D., Lei Li, Ph.D., Liang Zhang, M.D., Ph.D., Kate Newberry, Ph.D., Zhishuo Ou, M.D.,
Nancy Cheng, M.S., Bingliang Fang, Ph.D., Jesse McGreivy, M.D., Fong Clow, Sc.D., Joseph J. Buggy, Ph.D.,
Betty Y. Chang, Ph.D., Darrin M. Beaupre, M.D., Ph.D., Lori A. Kunkel, M.D., and Kristie A. Blum, M.D.
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Conclusions & future directions

The BCR in BL:

Patient-specific prognostic biomarker
Oncogene

Therapeutic target

Measurement of residual disease to identify
patients for salvage therapy
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Top 50 unique IGH sequences from all BL tumors
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77777 CDR1  CDR2 CDR3 Constant Region
B.
IGH Expression IG #/A Expression

Isotype BL Sample Number Expression BL Sample Number
(N=16) (N=16)

IgM* IgD* 13 IGKk* 12

lgG* 2 IGAY 3

No Expression 1 No Expression 1
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