


Activation of Proto-oncogenes by Translocation
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Chromosomal translocations into the IG/TCR genes:
The initial step in the development of lymphoid neoplasi
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The Impact of an Artificial Translocation/Recombinat ion System
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2-step Model of Oncogene Activation in T-ALL
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ﬁ Genetics in Leukemia/Lymphoma: %\
Host, tumor and microenvironment o
interactions

Familial disposition
SNPs....

Chromosomal aberrations Cell-cell interaction
Somatic mutations.... Soluble mediators
Immune cells....
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The professional stress of a B-cell........

’ Pesticides/Toxins ‘

5 Lok Costimulator. ;
¥ Molecules (CD80/86)

Cytokines
(IL-2,GM-CSF,IL-12,IFN)

’Antigenic Stimulation ‘

DNA damage
(double-strand break)

DNA repair

V(D)J recombination,
(antibody formation)
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m URVERSiry The role of antigenic stimulation in lymphomagenesis m

¢ Autoimmune diseaseand B-cell ymphoma

¢ MALT and Helicobacter pylori

¢ Ocular adnexallymphoma and Chlamydia psittaci
» Hepatitis C / B andB-cell lymphoma (t(14;18))

« EBV and B-cell ymphoma

¢ HHV8 and B-cell lymphoma

¢ HTLV -1 and T-cell leukemia & lymphoma

* Hodgkin Lymphoma - Infectious agentsuspectedout not defined:
infectious mononucleosis EBV

« Restricteduseof IgVH families/ genes

* Somaticmutations
Jager OKP2011

() emisttrs Chronic stimulation in CLL m

Autoimmune diseases: 11,8 % Chronic infections: 9,1 %

Autoimmune diseases (Al) N Chronic infections (CI) N
Autoimmune/Hashimoto’s thyroiditis 5 Helicobacter pylori gastritis 5
Psoriasis 5 Chronic sinusitis/laryngitis 4
Vasculitis 4 Chronic respiratory tract infections 3
Polyneuropathy (PNP, CIDP) 3 Recurring herpes virus infections* 2
Allergic asthma 2 Chronic colitis 1
Celiac disease 1 Hepatitis C 1
Rheumatoid arthritis 1 Recurring pneumonia 1
Sarcoidosis 1

N=186

*Herpes/Varicella-Zoster/Cytomegalovirus

Jager OKP2011 Vanura K et al. Haematologica 2008; Annals of Hematology 2011




In vitro model
Based on the role of lymphoid microenvironment

B-CLL cells

Bone marrow

Stromal fibroblasts

Shehata et al, JCI 2004

Bone marrow stromal cells provide CLL

cells with pro-survival signals in vitro

(short term culture:

4 days)
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P13-K inhibitors selectively target the
leukemic cells

B-CLL cells
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Activation of genes related to the PI3-Kinase pathway
and resistance od CLL to FC or FCR

Extracellular A
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Inhibition of apoptosis and tumor progression
Jager OKP2011 Shehata M et al. Leukemia 2010




Potential Novel Therapeutic Targets in Resistant CLL

Alemtuzumab ‘\ PI3K inhibitors

FAK/ROCK inhibitors

CD44 . o
>, Anti-CD44 antibodies

Lenalidomide

Fibronectin
VCAM-1

stromal cells -

Shehata M et al., ASH 2008
May SE et al., ASH 2008
Eisterer W et al., Br J Haematol 93:661-9, 1996
Gattei V et al.,Blood 111:865-873, 2008
Jager OKP2011 Shanafelt TD et al., Br J Haematol 140:537-546, 2008

Anti-CD49d _<
antibodies

Hyaluronan

Potential Novel Therapeutic Targets in Resistant CLL

Alemtuzumab ‘\ PI3K inhibitors

FAK/ROCK inhibitors

Lumiliximab CcD23
umiliximal
.< CD44 ; o
. Anti-CD44 antibodies
CXCR4 antagonists FAK/RhoA/ROCK 7
CXCRA\, . Lenalidomide
VLA-4
Fibronectin VLA-5
Anticpaod Y
antibodies Hyaluronan

Stromal cells

Shehata M et al. Leukemia 2010

Jager OKP2011
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ﬁ Genetics in Leukemia/Lymphoma: %\
Host, tumor and microenvironment o
interactions

Familial disposition
SNPs....

Chromosomal aberrations Cell-cell interaction
Somatic mutations.... Soluble mediators
Immune cells....
Jager OKP2011

ALK+Anaplastic large cell ymphoma

m  Anaplastisches, Uberwiegend grof3zelliges T-Zellen Lymphom

Expression von anaplastischer Lymphomkinase (ALK) durch
ALK-Translokation A

Expression von CD 30
Erstbeschreibung 1985: H. Stein

Overall Survival (%)
o 3385833888

e s

=t s aann

Overall Survival (%)~ @

o 3385883888

Overall Survval (%) ©

o 3885823888

Jager OKP2011

Time [years)




ALK+ALCL

Chrom. An ALK partner ALK Férbung % Vorkommen
t(2,5)(p23;35) NPM Kern, Zytopl. 84%
t(1;2)(g25;p23) | TPM3 Zytoplasma 13%

Inv (2)(p23g35) | ATIC Zytoplasma 1%
t(2;3)(p23;921) |TFG Zytoplasma <1%
t(2;17)(p23;923) | CLTC Gran. Zytopl <1%
t(2;X)(p23;q11) | MSN Membran <1%
1(2;19)(p23;p13) | TPM4 Zytoplasma <1%
1(2;22)(p23;911) | MYH9 Zytoplasma <1%
t(2;17)(p23;925) | ALO7 Zytoplasma <1%

Joger-otroo+t

Case report

m 27-jahriger Medizinstudent

m seit 3 Wochen vergroRRerte, schmerzhafte
Lymphknoten links axillar

m Fieber und Nachtschweifl}
m Sonographie: entziindlich reaktiv, QDM von 2,1

cm

m Lymphknotenprogredienz unter antibiotischer
Therapie

m Lymphknotenbiopsie

m Histologie: Lymphknoteninfiltration mit
anaplastischen grof3zelligen ALK+ Lymphom,
gewohnlicher Typ (WHO-Klassifikation)

Jager OKP2011
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ALCL resistant to standard therapy

6x CHOP14

cR -
2 months
march 2010

*—= ¢

|
1 month

september 2010 november 2010

Jager OKP2011

Experimental therapy?

Zielgerichteter Ansatz??

Jager OKP2011
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Ergebnisse aus der Forschung

m Forschungsgruppe der MUW (klinisches Institut
fur Pathologie) untersucht der Rolle der AP-1
Transkriptionsfaktoren cJun und JunB in
Lymphomgenese in NPM-ALK T-Zellen
Lymphomen in M&ausen

m Transgenes Mausmodell

= NPM-ALK L
= NPM-ALKAAJuUNB | —
= NPM-ALK AAcJun = P2 L ST G

Jager OKP2011

ALK induces expression of platelet derived growth
factor receptor 3 (PDGFRI) through the
transcription factor Jun

Survival in %

X ¥ CD4-NPM-ALK-
b 100} CD4-NPN-ALK Cp4Iun WT thymus
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n=9 3 .
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n=8 a.“.
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I
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Laimer, Kenner et al. 2011 P VPi-A
Jager OKP2011
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Spezifitat von STI571 (Imatinib, Glivec)

CH,SO,H

H N
SR

* Vv-ABL

* BCR/ABL (p 210)
* BCR/ABL (p 190)
¢ KIT Rezeptor

 PDGFR
Jéger OKP2011
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. Laimer, Kenner et al., 2011
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ALCL Patient Lymphoma & Stromal cells
express PDGFRR

CD30 PDGFRE DAPI

Immunfluorescence co-staining of CD30 (red) and PDGkdreen) revealed only some
PDGFR@ positive tumor cells (yellow colour-indicated hiyite stars), whereas the stroma
was strongly PDGFRR positive (black arrowhead); whitewahead: CD30 positive tumor

cells; Nuclei were stained with DAPI (blue).
Jager OKP2011
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PDGFRI Blockade by Imatinib in
ALCL resistant to standard therapy

R ]
2 months
march 2010

6x CHOP14 ICE ASCT
— E—
]

1 month
september 2010 november 2010

4

Imatinib

|1 1 1 1 |
5 months

december 2010
]

Jager OKP2011
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PET-CT negative Complete Remission in an
ALCL patient treated with Imatinib

Day 13

pre-treatment post-treatment

Laimer, Kenner, et al.
Jager OKP2011

Postulated Mechanism of action: Inhibition of Stromal
cell to tumor interaction

@ Acttumorcal

x W Fibroblast
T Profiferation t Stromal Fibroblasts lPrcrI'rfemtiun 1 Stromal Fibroblasts
. Blood vessal with
1 Apoptosis I‘ Vascularisation 1APUF*DSiS l Vascularisation porcyins

Jager OKP2C ...
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Host, tumor and microenvironment
interactions

Genetics in CLL: %\

Familial disposition

Chromosomal aberrations Cell-cell interaction
Somatic mutations.... Soluble mediators
Immune cells....

Jager OKP2011

A genome-wide association study identifies six
susceptibility loci for CLL

DiBernardo MC et al.Nat Genet. 2008 Oct;40(10):1204-10

e genome-wide association study of 299,983 tagging SNRs C
* 1,529 cases and 3,115 controls
 identified six previously unreported CLL risk loci at

— 2013 (rs17483466; P = 2.36 x 10(-10))

— 2g37.1 (rs13397985, SP140; P = 5.40 x 10(-10))

— 6p25.3 (rs872071, IRF4; P = 1.91 x 10(-20))

— 11924.1 (rs735665; P = 3.78 x 10(-12))

— 15023 (rs7176508; P = 4.54 x 10(-12))

— 19q13.32 (rs11083846, PRKD2; P = 3.96 x 10(-9)

First evidence for the existence of common, low-penetrance susceptibility

to a hematological malignancy and new insights into disease causation in CLL.

Jager OKP2011
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Whole-genome sequencing identifies recurrent mutations i

CLL
Xose S et al. Nature 475,101-105 (07 July 2011)
doi:10.1038/nature10113

Genes recurrently mutated in chronic lymphocytic leukize

Gene Protein Mutation Mutated cases / Overall Frequency in
total (%) |GHV-unmutated
(%)
NOTCH1 Notch 1 P2515Rfs*4Q2503*F2482Ffs  29/2551/2551/25 12.2 20.4
*2 5
MYD88 Myeloid differentiation primary L265P 9/310 29 0.8
response gene 88
XPO1 Exportin 1 E571KE571G 3/1651/165 2.4 4.6
KLHL6 Kelch-like 6 F49L/L65PLI0FL58P/T64A/ 3/160 18 0
Q81P
Jager OKP2011
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