
A B

A "Des igned"  High -Throughput  Drug  Screen ing  S t ra tegy  Iden t i f ies  Aurora  Kinase  A Inh ib i to rs

as  Promis ing  Prec l in ica l  Candida tes  for  the  Trea tment  o f  NPM1 -Muta ted  AML
R o b e r t a  R a n i e r i 1 ,  M a r t i n  N e u e n s c h w a n d e r 2 ,  S a b r i n a  K l e i s s l e 2 ,  F e d e r i c a  M e z z a s o m a 1 ,  S e r e n e l l a  S i l v e s t r i 1 ,  A l e s s i o  F e r r a r i 1 ,  S a r a  P i e r a n g e l i 1 ,  S e r e n a  D o n n i n i 1 ,  

F r a n c e s c a  M i l a n o 1 ,  M a r c e l l a  S a b i n o 1 ,  V a l e n t i n a  T i n i 1 ,  G i u l i o  S p i n o z z i 1 ,  B r u n a n g e l o F a l i n i 1 ,  J e n s  P e t e r  v o n  K r i e s 2 ,  I l a r i a  G i o n f r i d d o 1 ,  M a r i a  P a o l a  M a r t e l l i 1

1 H e m a t o l o g y  a n d  C l i n i c a l  I m m u n o l o g y ,  U n i v e r s i t y  o f  P e r u g i a ,  P e r u g i a ,  I t a l y .  2 L e i b n i z - F o r s c h u n g s i n s t i t u t  f ü r  M o l e k u l a r e  P h a r m a k o l o g i e ,  B e r l i n ,  G e r m a n y

Despite its chemo-sensitivity and relatively favorable prognosis, 

NPM1-mutated AML lacks any specific therapies. Because 

NPM1 mutant protein is not druggable, targeting its non-

oncogene addictions and its specific vulnerabilities can 

represent an alternative option for identifying a tailored therapy 

for NPM1-mutated AML. 

To unravel vulnerabilities and possible new targets for therapy 

of NPM1-mutated AML we have developed a two-step 

screening strategy to find compounds specifically active on the 

NPM1-mutated AML entity and thus would represent ideal hits 

to be further developed as drugs.
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NPM1-mutated AML accounts for about one-third of all adult 

AML. Despite recent improvements in treatment, relapses still 

commonly occur highlighting the need for new therapeutic 

approaches. To identify novel targets in AML we performed a 

high throughput screen (HTS) in NPM1-mutated AML models. 

Through a "designed" strategy, we identified the Aurora kinase 

A inhibitors (AURKAi) as an effective anti-leukemic class of 

drugs with an enhanced effect in the NPM1-mutated AML. 

The resulting 704 ‘actives’ molecules were measured in

triplicate at concentrations of 1, 0.1 and 0.01 μM on OCI-

AML3 and IMS-M2 (NPM1mutAML) and OCI-AML2

(NPM1wtAML) in order to search for compounds that

selectively kill NPM1-mutated cells (Fig.1).

62 of these compounds were followed by up IC50 testing from

a top concentration of 20 µM in an 8-point curve.

The assay readout was cellular metabolism/viability by

CellTiter Blue (CTB) assay at 48 hours.

From dose-response assay analysis, we obtained 37 'hit'

compounds chosen both for their selective activity cells and for

the lowest effective dose on the mutated cells.

Here, we demonstrated that our "designed" HTS strategy 

can rapidly lead to the identification of promising lead 

compounds. We also provide preclinical evidence of the 

antileukemic activity of AURKAi, with a particular focus 

on NPM1-mutated AML.

Results

These drugs were confirmed more active against NPM1-mut than 

NPM1-wt AML cells by CellTiter Blue and CyQUANT (a cell 

number-based assay), Fig.2A. These effects were also confirmed 

in terms of apoptosis (AnnexinV/7AAD- positive cells), Fig.2B

A collection of 38,720 compounds belonging to different 

chemical libraries were sourced from Leibniz-FMP Screening 

Unit (Berlin) organized in 384-well plates and screened at 1mM 

on the IMS-M2 cell line (NPM1mutAML).

Fig.1A) Some steps of the selection process for the list of primary actives (Example of 384-

well screening plate and resulting selected compounds plot are shown). B) HTS workflow

allows the identification of 62 compounds that met qHTS threshold criteria and then 37

selected both for their selective activity on the mutated cells. From rescreen, 2 compounds are

considered true hits.

Fig.2A) Dose-response curve for NPM1mut OCI-AML3 and IMS-M2 cells versus NPM1wt OCI-

AML2 and SKM1 cells treated for 48h with serial dilutions of the AURKAi S2770, S7065, S1133

and S1181 (MK-5108, MK-8745, Alisertib, and ENMD-2076, respectively) using CTB and CyQ

assays. B) Apoptosis assay upon 24h and 48h treatment (1 μM). Percentage of apoptotic cells at

each time point is shown (*P<0.05;**P<0.01; ***P<0.005).

Fig.4A) NGS mice engrafted with

luciferized AML patient cells were treated

with Alisertib (10 mg/kg, 5d/w). B)

Kaplan-Meier curves.

By exploring their signaling pathways as belonging to selected 

classes of drugs, we identified the highly represented pathway of 

Aurora kinase A.

Based on target selectivity and clinical status we selected two 

resulting AURKAi (MK-5108, MK-8745) and two additional 

AURKAi (Alisertib and ENMD-2076), not included in the 

screening library. 

We next validated the anti-leukemic effect of these inhibitors in 

vivo. Our results demonstrated that  Alisertib and ENMD-2076 

were effective in reducing tumor burden in NPM1-mutated 

CDX mice (Fig.3). Alisertib confirmed its activity in PDX 

models providing a survival advantage compared with vehicle-

treated mice (60 vs 32 days, P=0.005) (Fig.4).

A

B

Fig.3A) NGS mice were injected with

luciferized OCI-AML3 cells and treated

with Alisertib (10 mg/kg, 5d/w) and

ENMD-2076 (100 mg/kg, 5d/w). B)

Tumor burden was monitored by

bioluminescent imaging.
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