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Agenda

▪ BCR::ABL1 as TKIs and asciminib target

▪ JAK2 mutated as target of ruxolitinib

▪ PML-RARalpha as target of ATRA therapy

▪ FLT3-ITD and IDH2 mutated as target of target therapy in AML



BCR::ABL1 as target of TKIs therapy and 
asciminib

CHRONIC MYELOID LEUKEMIA



t(9;22)(q34;q11.2) 

BCR::ABL1 :

ABL1: Tyrosyn-kinase with enzimatic activity. 

BCR: serin/treonyn kinase with a key role in the 
signal transduction.



p190 (LAL)

p210 (CML, raramente LAL)

p230 (CML)

Chimeric protein isoforms

t(9;22)(q34;q11.2) 



t(9;22)(q34;q11.2) 



Evolution of the therapy in CML



The TKIs





Different generation of  TKIs

• More potent
• Higher efficacy
• More toxic
• Active also against 

other kinases



Ponatinib



Asciminib
Mechanism of Action

SCEMBLIX (asciminib) WORKS 
DIFFERENTLY THAN ATP-COMPETITIVE 
TKIS1

Asciminib is the first and only inhibitor 
that binds to the ABL myristoyl pocket. 
The myristoyl pocket is a distinct site of 
the kinase domain, normally occupied 
by the myristoylated N-terminal of ABL1 
in people who do not have CML.

In studies conducted in vitro or in 
animal models of CML, SCEMBLIX 
showed activity against wild-type 
BCR::ABL1 and several mutant forms of 
the kinase, including the T315I 
mutation





Mutated JAK2 as target of ruxolitinib

MPNs



JAK2

• Proliferazione 
cellulare

• Blocco della 
morte cellulare

JAK2 mut

JAK2 attivo

JAK2



CALR

• Proliferazione 
cellulare

• Blocco della 
morte cellulare

MPL

CALR

CALR-mut

JAK2 attivo



MPL

• Proliferazione 
cellulare

• Blocco della 
morte cellulare

MPL mut

JAK2 attivo

MPL

TROMBOPOIETINA

MPL attivo



Evolution of the therapy in MPN



Different JAK Inhibitors

James T. England & 
Vikas Gupta (2022)



Ruxolitinib



PML-RARalpha as target of ATRA therapy

PROMYELOCYTIC LEUKEMIA



t(15;17)(q22;q12) 

Focus sulla Leucemia acuta promielocitica

PML-RARalfa

PML: promyelocytic leukemia gene. Ruolo nell’ematopoiesi precoce.

RARalfa: regolatore trascrizionale. Agisce sia come attivatore che come 

repressore.

PROGNOSI: negative…ma con la target therapy è diventata positiva



La traslocazione 

rilevata con il 

bandeggio classico

La traslocazione 
rilevata con la FISH

t(15;17)(q22;q12) 



t(15;17)(q22;q12) 

Ipoacetilation of target genes



Evolution of the therapy in PML







FLT3-ITD and mutated IDH1-2 as target of 
target therapy

ACUTE MYELOID LEUKEMIA



Evolution of the therapy in AML

Anti-CD33

60y of aspecific 
therapy!

2015 ca 
1° target therapy



FLT3



FLT3

Regolazione della differenziazione, sopravvivenza, 

proliferazione e apoptosi

P

P

Preliminary expressed on 

immature hematopoietic 

cells. It is essential for 

the physiological and 

normal function and 

differentiation of 

hematopoietic stem cells.

P

P



FLT3

Internal tandem 

duplication

Cellular proliferation

Structural mutation limited to 

JM

Duplication of about 3-150 bp

Loss of auto-inhibition to 

move from inactive to active 

form based on ligand 

recognition.

Activation Loop 

mutation
P

P P

P

15-35% ˷7%

Point mutation of the TK 

domain. It induces the 

modification of the codon 

835 (Asp835Tyr, but also in 

Val, His, Glu, Asn)

Auto-phosphorilation that 

determins the auto-

activation

Prognosis 

very severe



FLT3

Panajotis D et al. Blood 2001; 98: 1752



FLT3

Panajotis D et al. Blood 2001; 98: 1752



First and next-generation FLT3 inhibitors 

Daver N et al, Leukemia 2019

Midostaurin is used in first line 
and the most used in general

Gilteritinib (Xospata) is approved 
for relapsed/refractory patients



Different mechanisms of action

Daver N et al, Leukemia 2019

Type I FLT3 inhibitors bind the FLT3 receptor in the active conformation, either near the 
activation loop or the ATP-binding pocket and are active against ITD and TKD mutations. 

Type II FLT3 inhibitors bind the FLT3 receptor in the inactive conformation in a region 
adjacent to the ATP-binding domain. As a result of this binding affinity, type II FLT3 

inhibitors prevent activity of ITD mutations but do not target TKD mutations



IDH1-2

- Isocitrate dehydrogenase (IDH) is a critical enzyme of the citric
acid cycle
- IDH mutations occours in a spectrum of solid and hematologic
tumors
- IDH1 mutations in AML were significantly associated with
normal karyotype and NPM1 mutations
- IDH1mut: 6-10% AML, 3%MDS
- IDH2mut: 8-13% AML, 3-6% MDS
- IDH1/2 mutations confer a gain of function: production of 2-
hydroxyglutarate (2-HG)
- 2-HG drives multiple oncogenic processes: increased histone
and DNA methylation, and impaired cellular differentiation
- Clinical proof of concept established in hematologic cancers:
AG-221 (IDH2mut), and AG-120 (IDH1mut)

IDH1 in the 
cytoplasma
IDH2 in the 

mitochondria



IDH1-2



› Oral IDH1 Mutant Enzyme 
Inhibitor for AML

› 250mg/bidie standard dose

› Successfully administered in 
combination with 
azacitidine obtainining 
improved EFS, OS, and a 
good tolleration

Ivosidenib (AG120): IDH1 Inhibitor



› Oral IDH2 
Mutant Enzymes 
Inhibitor for AML

› 100mg/die 
standard dose

› High efficacy (CR 
and ORR) and 
well tollerated 
also in elderly

Enasidenib (AG221): IDH2 Inhibitor



Enasidenib: IDH2 Inhibitor



Recap
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