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Background

SETD2 loss of function has been reported in many solid tumors and in a variety of
hematologic myeloid and lymphoid malignancies, including:

• acute leukemia
• chronic lymphocytic leukemia
• T-cell lymphoma
• systemic mastocytosis
• chronic myeloid leukemia



Validation cohort

57 SM pts: 
§ 23 pts with ISM [3 with AHN] 
§ 3 pts with SSM 
§ 20 pts with ASM [3 with AHN] 
§ 11 with MCL [2 with AHN]

SETD2 loss of function was found in advSM

ü Proteasomal inhibition 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)
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SETD2 loss of function is due to proteasomal degradation



siRNA-mediated knock-down of MDM2 
rescues SETD2 expression and activity

Pharmacological inhibition of MDM2 by SP-
141 rescues SETD2 expression and H3K36Me3

MDM2 inhibition rescues SETD2 expression and function

HMC 1.1             HMC 1.2



SP-141 treatment induces cytostatic effects in HMC-1 
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SETD2 interacts with Aurora Kinase A (AKA)

AKA IS OVEREXPRESSED AND 
HYPER-ACTIVATED IN ADVSM



AKA phosphorylates SETD2 and may be involved 
in SETD2 proteasomal degradation

AKA is involved in SETD2 loss of function

siRNA-mediated knock-down of AKA 
rescues SETD2 expression and activity

AKA Inhibition by Danusertib rescues SETD2 
expression and activity



Mdm 2 and Aurora Kinase A reduces SETD2 stability
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Midostaurin: its odyssey from discovery to approval for 
treating advanced systemic mastocytosis



Midostaurin: a multi-kinase inhibitor



Midostaurin treatment partially inhibits AKA and AKB

Midostaurin treatment rescues Setd2 expression and function in SM cell lines



Midostaurin treatment shows cytostatic effects in SM cell lines

TIME-COURSE AND DOSE-ESCALATION EXPERIMENTS PERFORMED IN LIQUID MEDIUM



Effects of Midostaurin combination with second generation TKIs

SYNERGISTIC EFFECTS
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Midostaurin combination with second generation 
TKIs rescue SETD2 expression in SM cell lines



Midostaurin  rescues Setd2 expression and activity in vivo

PT1                                                 PT2                                             PT3    



Midostaurin only partially inhibits AKA in vivo

C-KIT D816V                       26,32%      23,39%     15,60%                                                      25,62 %     18,36%       15,31%  



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

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

ü Inhibition of AKA and c-Kit activity by midostaurin, associated with a
second generation TKI, is a promising therapeutic strategy in patients
with low SETD2 expression levels

Conclusions



SETD2 in Chronic Myeloid Leukemia



Cohort description

96 CML patients:

§ accelerated phase (AP; n=21),
§ myeloid blast crisis (my-BC; n=35),
§ lymphoid blast crisis (ly-BC; n=17)
§ tyrosine kinase inhibitor (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



SETD2 is down-modulated in advanced phases of CML 



Neither mutations nor transcriptional down modulation can be 
observed in SETD2 deficient patients

ü Only 1 missense mutation at a splicing site in a CML patient, no truncated forms
were identified by WB

ü SETD2 transcript levels not significantly lower in patients with no or low SETD2
expression as compared to healthy donors



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



Bortezomib induces apoptosis in Setd2 negative patients



Reduction of clonogenic growth after proteasomal 
inhibition is indeed SETD2-dependent

CML BC1 CML BC3 CML BC4

CML 
BC1

CML 
BC2

CML 
BC3

CML 
BC4

LD50
BORTEZOMIB

0,42 nM 0,51 nM 0,33nM 0,08nM

LD50 
CARFILZOMIB

0, 05 nM 0, 08 
nM

0, 06 
nM

0,02 nM

LD50
IXAZOMIB

0,34 nM 0, 32 
nM

0,42 nM 0,12 nM

LD50 SP141 0,45 nM 0,49 nM 0,19 nM 0,22 nM

CML 
BC1

CML 
BC2

CML  
BC3

CML 
BC4

SETD2 0.545 0.679 0 0

H3K36Me3 0.657 0.722 0 0

CML BC2

HIGH SETD2 LOW SETD2



SETD2 interacts with Aurora Kinase A

https://thebiogrid.org/118845/summary/homo-sapiens/setd2.html



SETD2 co-immunoprecipitates with Aurora kinase A

% APOPTOSIS       5,5       67,8

% APOPTOSIS     5,5      70,8    58,4

SETD2 hyper-phosphorylation by Aurora kinase A induces its proteasomal mediated degradation 



AKA inhibition induces reduction of clonogenic growth 
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K562 (low SETD2) KCL22 (no SETD2)

AKA inhibition induces p53 dependent apoptosis

%
 A

PO
PT

O
SI

S



SETD2 is down-modulated in CD34+ cells of CP-patients



KDM4A is overexpressed and de-methylates H3K36me3 in K562



KDM4A is overexpressed and de-methylates H3K36me3
in BC-CML patients



MAY IMPROVE THE OUTCOME OF ADVANCED SM AND CML PATIENTS

SETD2 KDM4

SETD2

KDM4KDM4

KDM4

Restoring SETD2 activity

Inhibiting
KDM4a activity

Restoring physiological 
H3K36me3 levels

CONCLUSIONS



SETD2/H3K36me3 loss contribute to genetic instability

LAMA84 (SETD2/H3K36ME3 high)

LAMA 84 (SETD2/H3K36me3high) cells were studied by western blotting to assess phosphorylated
histone 2A.X (γH2AX) and Rad51 in steady state conditions after silencing SETD2 by siRNA for 14 weeks



SETD2 loss affects cell ability to repair to DNA damage

HIGH SETD2 NO SETD2 LOW SETD2

v



Take home messages

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

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

ü Proteasomal inhibition rescues SETD2 expression



üAKA and MDM2 induce druggable post-translational modifications

üCD34+ cells from CP-CML patients display reduced SETD2 and
H3K36Me3 levels

üSETD2 and H3K36Me3 loss might contribute to the genetic
instability that is the hallmark of advanced-phase CML

Take home messages
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