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Integrated evaluation of molecular
abnormalities in hematologic disease

B G2 £

i | |
- H
3 it

e e e
Gene rec:lrrc:mgementsChromosomcll fransiocation Gene mutations )

Epigenome

Altered gene expression\

~ aCGH = NGS

)
[ SNP qrraﬁ \ \1 :

Early Detection  Diagnostics Prognostics New Therapeutics
_ T T T



Personalized Medicine
Impact on Hematopathology

 Multiplexed
technologies such as
NGS and mass
spectrometry in moving
into clinical care

* Expanding arsenal of
targeted and immune
oncology therapies

Assessment of diagnostic,
prognostic and predictive
molecular markers is
becoming more standard in
clinical care

Use of blood specimen
analysis for circulating cell-
free DNA and RNA moving
into clinical medicine



WHO Classification of Tumours of

Objectives

Enhance understanding of the genetic
heterogeneity of lymphoma

Gain information about how genetic
alterations in lymphomas may aid in the
diagnhosis and disease monitoring

Better understanding of the
opportunities for tailored therapies in
patients with lymphomas
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Case 1

A 53 year old man with abdominal
discomfort.

Physical examination and radiologic
studies revealed an enlarged spleen
which was removed.

The spleen weighed 3.55 kg with
dimensions of 25 x 19.5 x11.7 cm.




Differential diagnosis

Reactive

Splenic marginal zone lymphoma
Splenic B-cell ymphoma, unclassifiable
Follicular lymphoma

Mantle cell lymphoma

Chronic lymphocytic leukemia/SLL
Hairy cell leukemia

T cell ymphoma



Immunophenotype

CD5 negative
CDA43 negative
Cyclin D1 negative
CD10 negative




Splenic Marginal Zone Lymphoma

Indolent lymphoma involving splenic
white pulp, blood, and bone marrow

Splenomegaly

Bone marrow and PB exam leads to
splenectomy for diagnosis

Striking clinical variability dependent
on tumoral load and performance
status

First-line therapies

* splenectomy

« anti-B-cell biologicals
Median survival 10yr




Molecular genetics of splenic lymphoma

» del7q, +3/+3q [+18, +12]
* no recurrent translocation
* N0 known genetic etiology (circa 2012)



SMZL Genome Complexity
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Recurrent NOTCHZ2 Nonsense Mutations
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Recurrent NOTCH?2 Mutatlons in SMZL
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Additional 93 SMZL specimens sequenced in validation cohort.
22 additional cases with NOTCHZ2 mutations identified



Percentage of Samples

with NOTCH2 Mutations

Frequency of NOTCH2 Mutations in Various
Lymphoma Subtypes
and Reactive Lymph Nodes
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Recurrently targeted pathways in SMZL

Genes involved in
marginal zone development
Il
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Decreased Relapse-free Survival in NOTCH2-mutated SMZL
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Notch signaling can be inhibited
SMZL by gamma secretase inhibitors

i+_ delta g : Cell survival and
lagged/serrate differentiation
Notch heterodimer ’
Nofch -secretase
74

—Transcription of
target genes:
HES, HEY,
- Z. NF-kB, PPAR



Conclusions

« NOTCH?2 is recurrently mutated in SMZL
* Mutations cluster in C-terminus
causing gain-of-function of NOTCH?2
« NOTCHZ2 mutations are specific to MZL
 NOTCHZ mutations confer an adverse
prognosis

Kiel MJ, .. Elenitoba-Johnson KSJ
J Exp Med. 2012 Aug27;209(9):1553-65.



Genomic landscape of splenic marginal zone
lymphoma

KLF2 mutations

Identified in 40/96 (42%) SMZL

Inteferes with ability of KLF2 to suppress NF-kB
activation by TLR,BCR, BAFFr and TNFR signaling
IGHV1-2 rearrangement and 7q deletions occur
in cases of KLF2 mutation

KLF2 deficiency causes splenic marginal zone
hyperplasia is mice

MYDS88 and TP53 mutations
in SMZL without KLF2 mutations

NOTCH2, TRAF3, TNFAIP3 and CARD11
mutations ----in SMZL with and without KLF2
mutation

Clipson A et al., Leukemia 2015
Piva R et al., Leukemia 2014



Prognostic significance of genetic alterations in
SMZL

* KLF2 mutations are early, clonal events enriched in patient with del(7q)
and IGHV1-2*04 BCR immunoglobulins and associated with short median
time to first treatment.

e NOTCHZ2 mutations and 100% germline IGHV gene identity were
independent markers of short time to first treatment,

 TP53 mutations are an independent marker of short OR.

Parry M et al., Genetics and prognostication in splenic marginal zone lymphoma: Revelations
From deep sequencing. Clin Cancer Res 2015 Haematologica 2017



Proposed molecular mechanisms of SMZL

SMZL with KLF2 mutation
T cell-independent marginal zone B-cells
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SMZL without KLF2 mutation
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Distinct genetic features of splenic lymphoma

Reactive
Splenic marginal zone lymphoma (NOTCH2, KLF2, SPEN, etc)

Splenic B-cell lymphoma, unclassifiable
— Hairy cell leukemia, variant (VIAP2K1)

— Splenic diffuse red pulp small B cell ymphoma (BCOR mutations without KLF2, TNFAIP3,
MYD88 mutations)

Follicular lymphoma (IGH-BCL2, EZH2, CREBBP)
Mantle cell lymphoma (/GH-Cyclin D1, NOTCH1)
Chronic lymphocytic leukemia/SLL (NOTCH1,XPO1)
Hairy cell leukemia (BRAF V600E)

T cell lymphoma

Jallades, L et al., Exome sequencing identifies recurrent BCOR alterations
And absence of KLF2, TNFAIP3 and MYD88 mutations in SDRPBCL Haematologica 2017



Circulating tumor DNA for lymphoma
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Translocation

Point mutations

Rossi D et al., Blood 2017

Scherer F et al., Science Trans Med 2016
Jian Y et al Genome Biology 2014
Roschewski M et al., Blood 2016
Roschewski M., Lancet Oncol 2015

cfDNA for MRD for DLBCL

Retrospective and prospective studies
show accurate genotyping to detect
somatic mutations of allelic abundance
>20%

Non-invasive tool to track treatment-
resistant clones in DLBCL



Circulating tumor DNA for diagnosis/prognosis

of splenic marginal zone lymphoma

Current Clinical Practice
Diagnosis Requires Splenectomy |

Clinical Gap

Splenic Marginal Zone Lymphoma

— el

Ideal Practice
Diagnosis Made From Blood

: @o 5
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High throughput sequencing of
IGH genes (lg repertoire)

solate DNA from bIoo%

v

Perform multiplex PCR“
of
IGHV segments

Determine frequency of
individual B cell

populations

Prepare library and
sequence

ssign reads to sequence
categories
based on edit
distance

Confirm IGH primer \
identities
of individual sequences

%

'Catalog all unique IGH
sequences and
incidences

Relative frequency

Clonal

Number of clones

Relative frequency
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Genes for splenic lymphoma NGS assay

ANKR30B CCND3 CARD11 KLHL6

TNFAIP3 I
KMT2D
MYD8E

i

SPEN
TRAF3
CACNAH1

DNAH10

FAT3
PRKDC

FAT4
ATM

CCND3

NOTCH1

Types of Mutations

[ Missense
[J Truncating
[] Frameshift
Non-frameshift

B Splicing

I e

CARD11

CREBBP
BIRC3
IKBKB
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KLHL1
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MAP3K3
MAP3K14
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BRAF
EZH2
IDH2
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MAP2K1 NFKBIE
NOTCH1 PLCG1

TBL2XR1
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CDKNZ2A
TNFRSF14
TRAF3
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MYD88
POT1
XPO1
JAK3
ATM
ARID1A
BCL2
BCL6
HISTIHE

STAT5B KMT2D

TP53 PLCG2
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CREBBP TCF3
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Genomic biomarkers of splenic lymphoma.__._

SMZL
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Take home messages

Many subtypes of B-cell lymphomas can present in the
spleen

NGS studies identified NOTCHZ2, KLF2, SPEN mutations in
SMZL

Gene mutations in NFKB pathway, chromatin remodeling are
also present in SMZL

Molecular studies may help in subclassification of other B-
cell ymphomas that present in the spleen

Circulating tumor DNA may aid in early diagnosis of splenic
lymphomas
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Differential diagnostic considerations

Hematopoietic Non-hematopoietic

« Non-Hodgkin lymphoma * Melanoma

-diffuse large B-cell ymphomas with * Carcinoma (anaplastic variants)

anaplastic features,

-anaplastic large cell lymphoma (ALK-
positive and ALK-negative)

Peripheral T cell lymphomas, NOS
* Extramedullary myeloid tumors,
 Hodgkin lymphoma
* Anaplastic myeloma
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Other tumors that express ALK protein

 Lymphomas

« Softtissue tumors
« Carcinomas

* Neuroblastomas

Chromosomal
translocations

Gene amplifications

Kinase activating
mutations

Overexpression



ALK in human cancer

ALCL, ALK positive
5q35 B2k ALK 5%

1925 LillE ALK 15%

321 IR ALK

19p13. 1001 ALK

(rfevxy CLICL ALK

235 | U4 ALK " 10%

MYH

MSN

[ ALO17

Non-small-cell lung

Inflammatory cancer

myofibroblastic tumors EMIL4

ALK
KIF5B

[ RanBP2

Diffuse large B-cell

ALK lymphoma

CLTCL ALK

ALK

ALK

:

[ SEC31L1

Neuroblastoma

ALK




Intracellular localization of ALK expression is
dependent on the partner gene




ALK translocations inflammatory myofibroblastic tumor

oncogenic chromosomal translocation partners
encoding chimeric anaplastic lymphoma kinase
fusion proteins. Proc Natl Acad Sci 2006




ALK translocations in non small cell lung cancer

5% of adenocarcinomas

ALK

kPS8 |

Soda et al., 2007, Nature;
448:561-566.
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enudson M et al. Clin Cancer Res 2010:16:1561-1571
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Anaplastic large cell ymphoma, ALK positive

Remains a diagnostic challenge:
Exhibits broad spectrum of morphologic features
Downregulates many T cell antigens
Aberrantly expresses proteins associated with other cancers
(EMA, CTK, SOX2, CD13, CD68, MPO)



Sinusoidal growth pattern

Hallmark cells

Nuclei may be polylobated
with wreath-like pattern

Abundant cytoplasm
Vesicular chromatin

Variably prominent nucleol




Broad spectrum of cytologic and histologic features

Sarcomatoid variant
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Broad spectrum of histologic and cytologic features

Giant cell variant
" = oW

1) %3' - .

‘ad

Kinney MC et al., A small-cell predominant variant of primary Ki-1
(CD30)+ T cell ymphoma. Am J Surg Pathol 1993




Immunophenotype

Antibody Results

Pan cytokeratin Negative ] ] . .
5-100 Negative Differential Diagnosis
cD4> NS CD30 positive neoplasms
CD20 Negative

CD3 Negative

CD2 Negative

CD4 Negative ALK-1 positive neoplasms
CD7 Negative

CD8 Negative

CD30 Positive +++

ALK-1 Positive +++ N/C



NPM-ALK is an oncogenic tyrosine kinase

 Rare orphan disease
ppcptosie | Profferation 22 * Lack of interest from Pharma

* Until 2009
CD30 ALK




ALK is a therapeutic target for ALCL

Phase 1/2 study of PF-2341066, oral small . A g
molecule inhibitor of ALK and C-MET in i y
children with relapsed/refractory solid tumors = T
and anaplastic large cell lymphoma
ADVL0912 Children’s Oncology Group Pre-Cycle 1 Post-Cycle 1 (28 days)

YP Mossé , MS Lim, SD. Voss , K Ruffner , J Laliberte: D Rolland, FM Balis , JM Maris, BJ Weigel , AM Ingle, C Ahern, PC Adamson,
and SM Blaney Lancet Oncology 2013 May;14(6):472-80.

Mossé YP, Voss SD, Lim MS, Rolland D, Minard CG, Fox E, Blaney SM, Weigel BJ. Targeting ALK with Crizotinib in Pediatric Anaplastic
Large Cell Lymphoma: A Children’s Oncology Group Study (ADVL0912). J Clin Oncol 2017 Aug 8 45



Cell free RNA (NPM-ALK) is detectable in blood

Correlation between bone marrow blood Decreases with crizotinb treatment
P 1 0 Correlation between BM and PB Change in NPM-ALK levels after 1 month
-; Il Bone marrow ?
§ 600 7 B Blood <
2 500 + g
E. 400 - ;l
: :
:FI 200 ‘.:
= <

Mossé YP, Voss SD, Lim MS, Rolland D, Minard CG, Fox E, Blaney SM, Weigel BJ. Targeting ALK with Crizotinib in
Pediatric Anaplastic Large Cell Lymphoma: A Children’s Oncology Group Study (ADVL0912). J Clin Oncol 2017
Aug 8



Plasma cell free NPM-ALK is predlctlve of

EFS

Pediatric ALK+ ALCL

Children’s Oncology
Group
ANHL12P1
Brentuximab

Vedotin +
Chemotherapy

Event Free Survival (2-year EFS 79.1%, 95% Cl: 67.2% to 87.1%)
Lowe E et al., Blood In press

nt-Free Survival

Eve

Event-Free Survival

2-year EFS 79.1%, 95% Cl: 67.2% to 87.1%)
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UPDATE ON GENETICS OF ANAPLASTIC
LARGE CELL LYMPHOMA

48



2017 World Health Organization

Mature T-cell neoplasms

I Cutaneous I

Mycosis fungoides (MF)

Sézary syndrome

Primary cutaneous CD30+ T-
cell Disorders

Primary cutaneous ALCL

Primary cutaneous
16 TCL

Primary cutaneous CD8+

aggressive epidermotropic
rvintavier TC -
Primary cutaneous acral
CD8+ TCL-
Primary cutaneous CD4+
small/medium T cell

Ivmphoproliferative disorder*

Hydroa vacciniforme-like

| Extranodal |
NK/TCL nasal type

Enteropathy-
associated TCL
Monomorphic

epitheliotropic intestinal T-
cell lymphoma*
Hepatosplenic TCL

Subcutaneous
Panniculitis-Like TCL

Systemic EBV+ T-cell
lymphoproliferative
disorder of childhood

| Nodal |

Peripheral TCL-NOS

Anaplastic large Cell
lymphoma (ALK +)

Anaplastic Large Cell

lvmphoma (ALK -)
Breast implant-

associated ALCL*

Angioimmunoblastic
TCL
Follicular T cell
lymphoma*
Nodal peripheral T cell
lymphoma with TFH
phenotype*

| Leukemic |

Adult T-cell
leukemia/lymphoma

T-cell prolymphocytic
leukemia

T-cell large granular
lymphocytic leukemia
Chronic
lymphoproliferative
disorder of NK cells*

Aggressive NK-cell
leukemia

*Provisional entity.

Swerdlow SH et al, eds. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues. 4th ed. Lyon,

France: IARC: 2017



Multiple mechanisms of STAT3/5 activation
in ALCLs (ALK+ and ALK-)

T-cell ymphoma with

pleomorphic features and _
strong expression of CD30 Y

t(2;5) NPM-ALK
1994
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ALCL, ALK negative
———ﬁ

Many subtypes?
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DUSP22 rearrangements in ALK- ALCL oo
t(6;7)(p25.3;932.3)

* Nodal ALK- ALCL (10%) * Absence of STAT3
* Primary cutaneous ALCL activation
(25%) and rare cases of LyP * DNA hypomethylation
* Downregulation of DUSP22 leading to enhanced
(dual-specificity immunogencity (low PD-
phosphatase that inhibits L1, high CD58, HLA class 1)

TCR signaling and growth)

Feldman et al Blood 2011
Karai et al Am J Surg Pathol 2013
Luchtel RA et al Blood 2018 51



TP63 rearrangements in ALK- ALCL

TP63 rearrangements
Not specific to histology

P63 IHC identified but not 100%
specific

Immunahistachemistry Score
Bog oy 8

Neg Pos
B ES
p=.0001 ..z . 4-?%.. )
-.;;-._-' e e
Elf:" "f':.“ -...L‘;P:.L;.-_
_.-ﬁ‘*"""-""-t“:-"‘:-';ﬁ'_i
pE3

Vasmatzis G et al Blood 25ng



TYK2 rearrangements in ALK- ALCL

Brief Report

LYMPHOID NEOPLASIA

A novel recurrent NPMI-TYK? gene fusion in cutaneous CD30-positive
Iymphoproliferative disorders

Thirunavukkarasu Velusamy,! Mark J. Kiel,’ Anagh A. Sahasrabuddhe,! Delphine Rolland,! Catherine A. Dixon,
Nathanael G. Bailey,1 Bryan L. Betz,1 Noah A. Brown,' Alexandra C. Hristov,! Ryan A. Wilcox,? Roberto N. Miranda,®
L. Jeffrey Medciros.® Yoon K. Jeon,* Kedar V. Inamdar.® Megan S. Lim," and Kojo S. J. Elenitoba-Johnson’

(Blood. 2014;124(25):3768-3771)

AT A AN T TAMACACC ARAAGGACC T AG T TG AGAGAC AT TAANGCAMAATGARGCAAGTATAGAAAANEAGAR
€ TTCAAGAAAL AGGAAAAARL TCETAAARCALL ARAAGGACL TAG TTC TG T AGAAGACAT TAAAGE AAAAAT GEAAGEAAGTATAGARARABAGAAC

e TCETAARAL. TAGTTCT

AT T TE AN AMAC AGGA AMRC TCC TAMACACCAAMAGGAC CTAL TTC TG TAGAAGAC ATTAMAGE AMAAATCC G ANGTATAGAAARAEAGAAC A
CCTTCAMCAAACAGEA ARAAACTCC CTAGTTCT!
T A BAANE A AAAAAETE LT AN ACC AAAASBAC T AT T T AGANGACATTAAGE ARARAT B AR AAGT AT ACARAAA BABAAEAAGA

T Tec TAGTTCT TAARGC.
T A A AR TEE T A AR GEAC E TAG T TC TGT AGAAGAL AT TAANGE AAARRT GE AAGE ANGTATAGANARRATANC AAGAAC

AN ALGA AAARAE TCCTAAMACACCARAGEACETACT PTG AGAGAC AT TAMAGCAAAATCC ACLANGTATAGAAARAEAGARC AAGARC TG
AGGAAAAAAC TCE THAAACACC AARAGGAC c1og

CAGGAAAAAAC TCE TAARACALE AAAAGEACCT AG TTC TG T AGAAGAC AT TAAAGE AAAAAT GCAAGCAAGTATAGAAAAARAGAAC ARGAALL TGGTTEA
GG AARARC TEE TAAAACALC ARRAG AGAAGACAT oo 3
GAAARAACTCCTAAMACACC AAAAGGACCTAG TTCTGT AGAAGACAT TAAAGC AARAAT GCAAGC AAGTATAGAA AAABAGAAC AAGAAL C TGETTEATGE
GAAARAACTCETAAAACACE AAAAGGACCTAG TTCTGT AGAAGACAT TAAAGE AMAAT GCAAGC AAGT ARAGAAAAN
A T T AAMAC AL AAMAGGAL (T AT CTT AGANGACATTAAAGC AMARATGCAAGE AAGTATAGAA AMAFAGANG ANGARC C TCGTTCATGN
CAARAAACTY CTTcATEG

amnn(nuuu((masm(mswmrmmnmvwammszmMmmnwmsmuummmmm\rmv
AACACTEC

CTTCATGaTA

AAAACTCCTAAMACACL AAAAGGACCTAG TTCTGT AGAAGAC AT TAAAGCAAAAAT GEAAGCAAGAAT AGAA AAABAGAAC AAGAAC C TGG TTEATGGTAR

AAANCACE ARAAGEACCTAG TTC TG T AGAAGACAT TAAAGE AMAAT GEAAGCAAGT AT AGAAARABAGAACAAGAALC TCE TTEATGGTAATG TG TETES
AAAMCACC ARAAGGACCTAG TTCTGT AGAAGACAT TAAAGC AAAA AT GC AAGCAAGTAT AGAAARARAGAAC AAGAAC C TGG TTEATGATAATG TG TG
T AG TTCTGT AGAAGACAT TAARGE AAAAAT GCAAGC AAGT ATAGAAARABAGAAC AAGAAL C TGGTTCATGGTAATG TGTGTGGCCGGAACA

TAGANGACAT 1
nuac.(:r.cw:r T TTARGCAAAAATGE CT0GTTCATGETANTETGTGTGGLCGGAACAT
AEAAACAT TeaT
TETCTAGAACACTT reer
GEACCTAGTTCT TeaT 6
AT A TTC TG TAGCAGACAT TAMAGC ANARATECAACE) oy ToT GCCGRARCATCCTEC

Breakpoint Spanning " AGAACANGAACE 6T

e
R TGy AAN A AT T ARG AAAAAY G AN AAGART A AA AN A A AABAAG € TGO TTE AT OTANTET T O TCRE COBMEATECTECTE
Forward Reads T

crcer recreeceecee

crcaT e TuC TGGcccaoeT
AAGACATTARAGE oc, AAGAACCTGET G TCGLCGGARCATE CTGE TEGCCEOEC TEORG
AGACAT GCARGT T TCATOETANTCTE TE T CAECEEARCATEET B T CoE CEGGE TEaEeT
ACACAT

A AR A AT AN TATAG A AMAEATARE AN AL TG T TCATGG TATE TG TG TG CGAREATE ETUC TGEECTEC
AARCC. ceT

AT GAACATC CTEL TGGE €O
AAAGCARAAAT GCAA TeerTeATes: Tec

o< e GGAC e
TEETRGECCRGE
THGCECGGE TEO0GT TCCGAGATEGEA
cegeeTEGEaT

AAAAATGEAAGEAAGTAT AGAAAAAEAGAAC AGAAC € TCG TTCATGHTAATG TG TG TGEECGGARCATEE
TeaT 6

GARTECTTEARGARACAGIAAAARAC TCC TAAAACACC AAAAGGACCTAG TTCTGTAGAAGACATTARAGC ARAAATGE AAGC AAGTATAGAA AAABAGAAC AAGAACC T66 TTCATGGTARTG TG TGGECAGARCATE ETHE TGRECEDH

GGG TTEGCAGAGEGEACCAT

NM_002520 ¢.7016 NM_003331 c.2554
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TYK2

Nucleophosmin 1
Multiple functions particularly in
nucleolus associating with

Non-receptor tyrosine protein kinase
First member of JAK family
Signal transduction by interferons

ribonucleolar proteins and interleukins
Oligo- Histone- DNA/RNA- SH2 Kinase
merization binding binding FERM STY
ames 11 P =B a
NPM1 TYKZ2
[1]2]3] 4] s[e] 7] 8] 9] 10 [11 | |1 |z Ia I4 Is |c |1 |s Io |1o |11 |12 Iiz|14|1s|1¢|17|13|19|m|m|2z|m|z¢|zs|
|1 |z |3 |4 |sls I7Ia Is ‘|1e|17|1a|1s|zo|21|22|23|z4|zs|
NPM1/TYKZ2

ames 1 1 g = e
Oligo- Histone- DNA/RNA- Kinase
merization binding binding 54



Diagnostic and therapeutic implications
TYK2 translocation

Signaling of immunoregulatory cytokine

IFNAR1/2 |L-13Ral

m IL-12RB1  |L-10R2
c

IL4Ra OSMR 8pr130

TYKZ- 3

NPM1- 5’

TYK2
Breakapart
TYK2-5 TYK2-3

NPM1-TYK2
Fusion

MyLa CD30+ LPD CD30+ LPD
NPM1-TYK2+ NPM1-TYK2+ NPM1-TYK2-




‘Fl N

— o [aV]

e X

%] § >

() ~ ~

|==
-

| - ean D

pSTAT1 pY701

STAT1
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Proliferation Rate

Knockdown of NPM-TYK2 decreases cell proliferatior
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Rearrangements in ALK- ALCL

— 22/73 (30%) DUSP22 translocated

— 6/73 (8%) TP63 translocated

— Mutually exclusive

— 45 were ALK/DUSP22/TP63 triple negative

A Owerall Survival by ALK Status B Owerall Survival by Genetic Subtype = -
100 - w4 K positive 100
S0 — ALK negative Q0
T 80 4 = 80 -
e 70 :E’ 7O
#6604 %+x\L. A mmeee= & 60
£ 50 = 50 -
S 40 8 40
o 30 & 30 A
20 20 - .
10 p=0.0025 — 10 - p=0.0001 H
o T T T T T T T T t 1
0 0 24 48 72 96 120 144 168 192 216 240 0 24 48 72 96 120 144 168 192 216 240
Months After ALCL Diagnosis Months After ALCL Diagnosis

Parillia Castellar ER et al Blood 2014



Gene fusions in ALCL impact clinical
outcome

Gene Fusions in T-cell Lymphoma Impact Clinical Outcome

Gene rearranged

‘ ALK ’ TYK2 | 100 - ALK
1 90 — DSP22
— 80 - TP63
’ ERBB4 ’ ROS1 g 20 Y
ITK-FER % :> = 50 -
’ g 40 i v
’ DUSP22 ’ o 30
P63 20
10 1 p<0.0001 :
VAV ’ JAK2 0

0 24 48 72 96 120 144 168 192 216 240
Months After ALCL Diagnosis

Adapted from Parillia Castellar ER et al Blood 2014
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Provisional entity in 2017 WHO
Very rare

Often associated with a seroma
surrounding implant

Strong CD30 positivity, negative
for ALK

Typically patients have good
outcomes with capsulectomy, but
if invasion of breast or formation
of a tumorous mass, systemic
therapy may be needed

STAT3 mutations

Breast implant-associated v\ @



Prognostic and Therapeutic Importance of
Subclassification of ALK- ALCL

\ ALK- ALCL

'\ STAT3 mutations

‘ DUSP22 \
\ Rearrangement

{

TP63

Rearrangement
. NPM1-TYK2 [} VAV )
| Rearrangement



Evolution of Molecular Diagnostics
in Hematopathology

Gleevec New therapies
approved by «Combination
roA of small

Cytogenetics ‘ PCR FFPE molecules ‘

ftissues REAL classification ‘ WHO classification

1980 1985 1988 1990 1994 2001 2008

Morphologic Introduction of Rapid growth in Multi-panel detection of structural
evaluation immunopathology molecular genetic alterations/mutations with
, flow cytometry application prognostic and therapeutic
immunohistoche implicaii{:ns

Circulating biomarkers

mistry
‘ of disease
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