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Outline

* Discovery of novel targetable ALK-regulated cytokine
network through integration of N-glycoproteomic and
functional genomics

* Functional validation of novel target (IL31R[3) in ALCL
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e Conclusions and broad applications for identifying
novel CAR-T targets in de novo disease and resistance
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N-glycoproteomic
signhatures of lymphoma




N-Glycoproteins are excellent lymphoma

biomarkers

Glycosylation is a common post translational modification

Glycoproteins are secreted or expressed in the cell surface

Most CD markers recognize glycoproteins
Good tareet far hiomarker discovery

13,000 predicted TM proteins
3100 membrane glycoproteins UniProt

X—=SIT

e

UTRIE

PEERILYL O g E | 5 e
N R

i ooty R

% :.‘ -

Mature, Vol. 373. Feb 16, 1985

7



Hypothesis

Glycoproteins can be used as biomarkers for early
disease detection, diagnosis, monitoring and
harnessed as a therapeutic target in lymphoma
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Rational select'lln of candidates
Biomarkers Therapeutic targets




Aims

 Compendia of glycoproteomic profiles for
distinct lymphoma cell lines using LC-MS/MS

* Functional study of candidate glycoproteins



36 well-characterized human cell lines

WHO entities |_Lineage | Origin [ N_
T-ALL T Precursor T 1
ALCL, ALK + T Mature T 5
ALCL, ALK - T Mature T 2
MF T Mature T 1
Sézary syndrome T Mature T 1
Aggressive NK-cell leukemia NK Mature NK 3
MCL B Pre-GC 3
BL B GC 3
DLBCL B GC 1
PMBL B GC 2
FL B GC 6
Classical HL B GC 3
NLPHL B GC 1
Myeloma B Post-GC o 4

14 subtypes of lymphoid neoplasia

Unbiased N-glycoproteomics of lymphoid neoplasia
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Glycoproteomlc Profiling By Solid Phase Extraction of
Glyoprotems (SPEG)
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LC-MS/MS analysis Alkaline B-elimination : O-glycopeptides



Consensus N-glycosylation motif analysisl
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Consensus N-glvcosvlation motif analvsis ‘

(37.7%)
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N-glycoproteins identified in 36 cell lines
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Classification of lineage
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Height

T/NK cell lymphoma cell lines

log2(normalized spectral counts)

CD30(+) ALCL

! ALK(-) ALK(+)
N-glycoproteomic profiles classify cell lines
according to disease subtype
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NPM-ALK+ ALCL as a biologic tumor model
for functional studies
t(2;5)(p23;935)
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Leverage Integrative Large-Scale Data
Transcriptome and N-Glycoproteome

Genomics
(24,000)

Transcriptomics !
(100,000)
|

Proteomics
(1,000,000)
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Investigation of ALK “regulome” by integrating
N-glycoproteomics and functional genomics
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Cytokine/receptor signaling pathways are
regulated by ALK activity in ALK+ALCL
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A distinct cytokine-mediated protein network
regulated by AL
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IL2Ro.
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e |[L31R[ (Oncostatin M receptor)
Potential novel biomarkers

e IL2Ra, (CD25)



Oncostatin M Receptor (IL31RB) in ALK+ ALCL
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IL31RP is expressed in ALK+ALCL

Cell lines : - -
ALCL, ALK+ 56 primary biopsies of ALCL
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IL31R[3 and OSM expression is ALK-dependent
and mediated via STAT3
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NPM-ALK regulates IL31R[3 in a kinase dependent manner
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CRISPR-Cas9 sgRNA genome-wide vulnerability

Weinstock D, Ngo S, Root, D
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Distribution of

Cytokine receptor pathways are exquisite
vulnerability targets in ALK+ALCL
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IL31R[ contributes to oncogenesis in
ALK+ALCL
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Conclusions and Implications

elphineollad
* Largest compendium of N-glycoproteins in lymphoma

1,115 glycoproteins, including 198 CD markers

* N-glycoprotein signatures classify lymphoid neoplasia according to:

Lineage, Cell of origin, WHO subtypes

* Integrated N-glycoproteomics and transcriptomics are complementary

» Adistinctive cytokine/receptor-JAK-STAT signaling network regulated
by ALK

IL31R[3 are pathogenetically-relevant vulnerable targets

Rolland D et al., Proc Natl Acad Sci, 2017 30



Model of OSM-OSMR signaling in ALCL and acquired resistance

NPM-ALK
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Percentage of control (DMSO)
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Future Directions
Mechanisms and biomarkers of CAR-T therapy
resistance

Phosphoproteome N-Glycoproteome
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Surface carbohydrates on cells serve as points of attachment
for other cellsinfectious bacteria, viruses, toxins, hormones
and many other molecules.
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