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Tricky and Terrible T-cell Tumors:
These Are Thrilling Times for Testing
Molecular Pathology of Peripheral T-Cell Lymphomas

Novel chromosomal translocations in PTCLs
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Challenges to progress in T-cell ymphomas

Vose et al. JCO 2008
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Therapeutic crawl
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Hypotheses

1. Better understanding of TCL
genomics can guide the
development of therapies
for populations

2. Sequencing a TCL can guide
therapeutic selection for an
individual patient




Case

58 year old woman with no other medical problems:
 Stage IV PTCL-NOS

* Treated with CHOEP chemotherapy and then an autologous stem cell
transplant

* Relapsed after 12 months with bone marrow and nodal involvement

How likely are you to order next-generation
sequencing analysis?

A Never
Rarely (<25% of the time)

C  Sometimes (26-75%)
Usually (>75%)

E  Always




ARTICLE

Aggressive natural killer-cell leukemia mutational
landscape and drug profiling highlight JAK-STAT
signaling as therapeutic target
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Van Arnam JS, Lim MS, Elenitoba-Johnson KSJ. Blood. 2018;131(21):2320-2330.




...but there are
some
commonalities

Van Arnam JS, Lim MS, Elenitoba-Johnson KSJ. Blood. 2018;131(21):2320-2330.

ALCL genomics were prognostic
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ATLL genomics identified a low-risk group
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Kataoka et al. Blood 2018;131:215-225; Yoshida and Weinstock Blood 2018;131:159-160

Ruxolitinib for T-cell lymphomas with JAK/STAT alterations: maybe?

CR + PR + SD>6 months

Group A: Activating JAK mutation | — ——> | Group A
7/12 (58%)
G EEE ] Group B: pSTAT3+ or pSTAT5 Rux 20mg
Refractory roup £: p torp * — BID . | GroupB
TCL in tumor cells 4/10 (40%)
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Group C: Neither or unknown | 2/12 (17%)




Targeting lymphomas with mutated epigenetic modulators: perhaps?
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Somatic RHOA mutation in angioimmunoblastic T cell
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Recurrent mutations in epigenetic regulators, RHOA and
FYN kinase in peripheral T cell lymphomas

Teresa Palomero' ', Lucile Couronné'!?, Hossein Khiabanian®'?, Mi-Yeon Kim', Alberto Ambesi-Impiombato!,
Arianne Perez-Garcia!, Zachar rpenter?, Franc Abate®4, Maddalena Allegrettal, | Erika Haydu!,
Xiaoyu l&aug"“ Izidore S Lossos’ “oncha Nicolas?, Milagros Balbin®, Christian Bastard®, Govind Bhagat?,
Miguel A Piris'*!!, Elias Campo! er A Bernard'*'®, Raul Rabadan®'” & Adolfo A Ferrando' 1%

Tet2 loss directly contributes to T,,-cell transformation
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IDH2 inhibition for IDH2-mutated lymphoma: useful?
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Targeting epigenetic regulators in AITL

Letters to Blood

TO THE EDITOR:
Treatment with 5-azacytidine induces a sustained response
in patients with angioimmunoblastic T-cell lymphoma
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No association between response and TET2 mutation status

Genomics may predict response to PD-1/PD-L1 blockade
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Aberrant PD-L1 expression through 3/-UTR
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Uninformed use of PD-1/PD-L1 blockade could hurt patients
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Germline HAVCR2 mutations altering TIM-3
characterize subcutaneous panniculitis-

like T cell ymphomas with hemophagocytic
lymphohistiocytic syndrome
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Fusions may be the best targets

* Experience from acute leukemia
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Murakami and Weinstock, Nature 201}

Tumour biopsy

PR

PDX model generated % Tumour cells iiﬁﬁii
frozen

Freely accessible
central repository

Therapeutic
trials

PATIENT

CUTANEOUS NK/T




\

e

@
®

/

&

4

@

5 Randomization
upon engraftment

Townsend et al. Cancer Cell 2016, Ng et al.

Survival (%)

T
0 20

<

Pharmacodynamics
Biomarkers

T I T T L]
40 60 80 100 120
Days of treatment
26 hour rested trested upTrmoribun

CGMOST weated e remed

EE
5 < oc b

T 1 ao gcb

—— T T T ——
-25-20-15 10 05 00 0510 1520 25 30
westom samples= a-g

consored = »
innately resistant to CGMO97="




Gao et al.

T-ALL
AML
B-ALL
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Nature Med 2015; Townsend et al.

Alveolar Soft Part Sarcoma
Inflammatory myofibroblastic tumor
Neurofibroma
Osteosarcoma
Rhabdoid tumor
Solid pseudopapillary tumor
Wilms Tumor
Merkel cell carcinoma
400 Solid Tumors from Novartis

Cancer Cell 2016, Ng et al.
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JAK2 fusion and remarkable sensitivity to ruxolitinib
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Ng et al., Nature Communications 2018
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CTLA4-CD28 and ICOS-CD28 fusions co-opt checkpoint
signaling

CTLA4-CD28 fusion LCK
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Ipilimumab blocks CTLA4-CD28-mediated transformation
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PRE

POST 4 doses ipilimumab

Mol Genet Genomic Med. 2015 Mar; 3(2): 130-136

pre B-ALL
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Structural variants are called by comparing maps to a
reference or to each other (Optical Genome Mapping)

GAIN/LOSS COPY NUMBER CHANGE BALANCED
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In what fraction of cases of relapsed PTCL “should”
you order genetic testing?

‘A None

B 1%25%

C  26-75%

D >75%

E Whenis the break?




Where do we want to be in 5 years?
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Summary

* There are limited opportunities to select therapies for R/R T-cell
lymphomas based on genomics:
* JAK fusions
* SYK fusions
* PDGFR fusions
* CTLAA4 fusions

* CD274 (PD-L1) 3’ UTR alterations
* Diagnostics to identify those opportunities are imperfect but exist
* Empiricism and creativity may hurt patients
* The future is very bright




