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SETD?2 functions
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SETD?2 functions
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Effects of SETD2 loss of function
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Background

SETD?2 loss of function has been reported in many solid tumors and 1n a variety of
hematologic myeloid and lymphoid malignancies, including:

* acute leukemia

* chronic lymphocytic leukemia
* T-cell lymphoma

* systemic mastocytosis

* chronic myeloid leukemia
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SETD2 loss of function was found in advSM

Validation cohort
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v ProtéhS8maltiibition Was found to rescue SETD2 expression and H3K36me3 and to result in
accumulation of hyper-ubiquitinated SETD2 protein (Manuela Mancini et al., Blood 2018

132:1726; Manuela Mancini et al., Blood 2018 132:1779)

PROGETTO EMATOLOGIA - ROMAGNA Ravenna, 10 ottobre 2020



SETD2 loss of function is due to proteasomal degradation
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MDM2 1nhibition rescues SETD2 expression and function

siRNA-mediated knock-down of MDM?2 Pharmacological inhibition of MDM?2 by SP-
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SP-141 treatment induces cytostatic effects in HMC-1

700000 180000 @ CTRL

"E 600000 'E 160000 amm=SP141 1 microM
~ ~ 140000
= 500000 - @m==SP141 2 microM
g g 120000
E 400000 E 100000
=1 =
c 300000 c 80000
X 200000 L) 23:3
[T} [T}
¢) 100000 O 20000

0 0

0 24h 48h 72h 96h 0 24h 48h 72h 96h
100

LD50 HMC1.2 0.050 microM

LD50 HMC1.1 0.133 microM

504

% SURVIVAL

0.0 0.1 0.2 0.3
SP141 doses (microM)

PROGETTO EMATOLOGIA - ROMAGNA Ravenna, 10 ottobre 2020



SETD?2 interacts with Aurora Kinase A (AKA)
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AKA 1s involved in SETD?2 loss of function

AKA phosphorylates SETD2 and may be involved
in SETD2 proteasomal degradation
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Mdm 2 and Aurora Kinase A reduces SETD?2 stability
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Viidostaurin: 1ts odyssey trom discovery to approval for

advanced systemic mastocvtosis
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? Pivotal studies

First-in-man phase 1| Phase 1/2 studies Phase 1/2 study in Phase 1/2 Phase 3 Phase 2
pharmacology in solid tumors and diabetic studies (CALGB 10603/ studies
studies 8-cell malignancies) \ retinopathy J \ RATIFY)

Stage 2: VEGF/
Stage 1: PKC inhibitor angiogenesis
inhibitor

Preclinical
development

Stage 3: multikinase inhibitor in selected
patients with oncogene-addicted cancers

Patient N Selection for FLT3-mutated AML (occurs in = 30% of patients);

selection Hona Lo none for advanced SM (KIT D816V occurs in > 80% of patients)

Clinical = FDA and EMA approval for FLT3-mutated AML
development No further trials No further trials and advanced SM in 2017
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Midostaurin treatment partially inhibits AKA and AKB
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Midostaurin treatment rescues Setd2 expression and function in SM cell lines
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Midostaurin treatment shows cytostatic effects in SM cell lines

TIME-COURSE AND DOSE-ESCALATION EXPERIMENTS PERFORMED IN LIQUID MEDIUM
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/ Effects of Midostaurin combination with second generation TKIs
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generation

TKIs rescue SETD2 expression in SM cell lines
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SETD2
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Midostaurin only partially inhibits AKA in vivo
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Conclusions

v Impaired function or loss of function of SETD2 is a general
phenomenon in SM

v. MDM2 and AKA-mediated post-translational modifications contribute
to SETD2 non-genomic loss of function in ASM and MCL

v' Inhibition of AKA and c-Kit activity by midostaurin, associated with a
second generation TKI, 1s a promising therapeutic strategy in patients
with low SETD?2 expression levels
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SETD2 in Chronic Myeloid Leukemia

‘. blOOd ISSUES +~ FIRSTEDITION ABSTRACTS »~ COLLECTIONS

o 631. CHRONIC MYELOID LEUKEMIA: BIOLOGY AND PATHOPHYSIOLOGY, EXCLUDING THERAPY: NOVEL TARGETS
C): AND CML STEM CELL BIOLOGY | DECEMBER 7, 2017

SETD2 Loss of Function Is a Recurrent Event in Advanced-Phase Chronic
Myeloid Leukemia

Manuela Mancini, PhD, Sara De Santis, Cecilia Monaldi, Luana Bavaro, Margherita Martelli, Fausto Castagnetti, MD PhD,
Gabriele Gugliotta, MD PhD, Gianantonio Rosti, MD, Alessandra lurlo, MD PhD, Elisabetta Abruzzese, MD, Marzia Salvucci, MD,
Patrizia Pregno, MD, Antonella Gozzini, MD, Monica Crugnola, MD, Francesco Albano, MD, Massimiliano Bonifacio, MD,
Elisabetta Calistri, MD, Mario Tiribelli, MD, Gianni Binotto, MD, Annalisa Imovilli, MD, Elena Trabacchi, MD, Sara Galimberti, PhD MD,
Claudia Baratg, MD PhD, Elena Tenti, PhD, Michele Baccarani, MD, Michele Cavo, MD, Giovanni Martinelli, MD, Simona Soverini, PhD

") Check for updates

Blood (2017) 130 (Supplement 1): 43.

https://doi.org/10.1182/blood V130.Suppl_1.43.43

Aurora Kinase a/MDM2-Mediated SETD2 Loss of Function in Chronic Myeloid Leukemia Patients in
Blast Crisis Induces Genetic Instability and Can be Therapeutically Targeted

Manuela Mancini, Sara De Santis, Cecilia Monaldi, Luana Bavaro, Margherita Martelli, Fausto Castagnetti, Gabriele Cugliotta, Gianantonio Rosti,

Maria Chiara Fontana, Elisa Dan, Barbara Sinigaglia, Alessandra lurlo, Nicola Orofino, Elisabetta Abruzzese, Marzia Salvucci, Patrizia Pregno, Antonella Gozzini,

Monica Crugnola, Francesco Albano, Massimiliano Bonifacio, Elisabetta Calistri, Mario Tiribelli, Gianni Binotto, Annalisa Imovilli, Elena Trabacchi, Sara Galimberti,
Claudia Baraté, Elena Tenti, Michele Baccarani, Giovanni Martinelli, Michele Cavo, and Simona Soverini

Blood 2018 132:1726; doi: https://doi.org/10.1182/blood-2018-99-112908
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Cohort description

96 CML patients:

= accelerated phase (AP; n=21),

* myeloid blast crisis (my-BC; n=35),

= ]ymphoid blast crisis (ly-BC; n=17)

= tyrosine kinase mhibitor (TKI)-resistant chronic phase harbouring 2 or more
BCR-ABL kinase domain mutations (mut-CP; n=9)

Samples collected at diagnosis from chronic phase patients (n=14) were studied
for comparison
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* SETD2 is down-modulated in advanced phases of CML
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20 Neither mutations nor transcriptional down modulation can be

observed in SETD?2 deficient patients

v' Only 1 missense mutation at a splicing site in a CML patient, no truncated forms
were 1dentified by WB

v' SETD?2 transcript levels not significantly lower in patients with no or low SETD2
expression as compared to healthy donors
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Proteasomal inhibition induces SETD2 up-modulation

Proteasomal inhibition was found to rescue SETD2 expression and H3K36Me3
and to result in accumulation of hyper-ubiquitinated SETD2 protein
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Bortezomib induces apoptosis in Setd2 negative patients
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eduction of clonogenic growth atter proteasoma

inhibition 1s indeed SETD2-dependent
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SETD?2 interacts with Aurora Kinase A

@l@

Mancini et al Joumal of Experimental & Glinical Cancer Research ~(2019) 38216
m https2/doi.org/10.1186/513046-019-1197-9 Journal of Experimental &
Clinical Cancer Research vl oncology (2018) 35:26

hitps//dol.org/10.1007/512032-018-1079-6

SOGA1 w RESEARCH ) [ ORIGINAL PAPER
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klnase n h IbItOTS Ana Paula Zambuz! Cardoso Marsola’ - Belinda Pinto Simées? - Leonardo Carvalho Palma?-
@ M Mandni"’, 5. De Santis’, C Mona\d\ L. Ba}/arro",M Mane\h',F Castagnetti', G. Gugliotta', G. Rosti', Marla Gabriela Berzotl-Coelho' - Sandra Mara Burin' - Fablola Attlé de Castro’

M A. Santucd’, G. Martinelli”, M. Ca

www.oncotarget.com Oncotarget, 2018, Vol. 9, (No. 65), pp: 32496-32506
@ @ Research Paper

Therapeutic targeting of Aurora A kinase in Philadelphia
chromosome-positive ABL tyrosine kinase inhibitor-resistant cells

G TP

Seiichi Okabe!, Tetsuzo Tauchi’, Yuko Tanaka' and Kazuma Ohyashiki*
w IDepartment of Hematology, Tokyo Medical University, Tokyo, Japan

@ @ INTERNATIONAL JOURNAL OF ONCOLOGY 46: 2488-2496, 2015
@ W A novel compound against oncogenic Aurora Kinase A overcomes
imatinib resistance in chronic myeloid leukemia cells
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AKA 1nhibition induces reduction of clonogenic growth
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AKA inhibition induces p53 dependent apoptosis
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SETD2 1s down-modulated in CD34+ cells of CP-patients
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KDMA4A 1s overexpressed and de-methylates H3K36me3 in K562
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0 KDM4A 1s overexpressed

in BC-CML
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CONCLUSIONS

Restoring physiological
H3K36me3 levels

Restoring SETD2 activity

Inhibiting
KDM4a activity

MAY IMPROVE THE OUTCOME OF ADVANCED SM AND CML PATIENTS
PROGETTO EMATOLOGIA - ROMAGNA Ravenna, 10 ottobre 2020




SETD2/H3K36me3 loss contribute to genetic instability

LAMA 84 (SETD2/H3K36me3high) cells were studied by western blotting to assess phosphorylated
histone 2A.X (YH2AX) and Rad51 in steady state conditions after silencing SETD2 by siRNA for 14 weeks
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SETD?2 loss affects cell ability to repair to DNA damage
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Take home messages

v' SETD2 down-modulation and H3K36Me3 deficiency are frequently
associated with advanced forms of SM and CML

v' SETD2 loss of function is due to post-translational modification
rather than being the results of genetic/genomic hits or
transcriptional repression

v' Proteasomal inhibition rescues SETD2 expression
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Take home messages

v'AKA and MDM2 induce druggable post-translational modifications

v'CD34+ cells from CP-CML patients display reduced SETD2 and
H3K36Me3 levels

v SETD2 and H3K36Me3 loss might contribute to the genetic
instability that 1s the hallmark of advanced-phase CML
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