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Pediatric BCP-ALL: 

A leading cause of cancer-related death in children and young adults
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The altered bone marrow niche shelters leukemic cells and 

provides essential cues for survival and therapy resistance
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Activin A a new targetable pro-leukemic factor increased in the leukemic BM niche
•Over-expressed in the BM of BCP-ALL patients and

strongly induced in BM-MSC upon leukemic cell

stimulation.

•In vitro, increased migratory and invasive properties

of BCP-ALL cells over healthy CD34+ cells.

•In a BCP-ALL xenografts enhanced BM engraftment

and the metastatic potential of leukemic cells.



AIM: Targeting the altered B-ALL microenvironment by Activin A trapping

Dr. Alessandra 
Fallati, 
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•Malignant bone disease and osteopororsis to increase

mineral density (Phase I/ II studies, discontinued).

•Anemia treatment (chemotherapy-induced anemia, β-

thalassemia, MDS, CMML, etc.) to promote late-stage

erythropoiesis (later superseded by Luspatercept after Phase II

studies).

•First-in-class drug for pulmonary arterial hypertension

(PAH) to improve cardiac and vessel function and oxygen

distribution (approved and marketed in USA and Europe) .

Sotatercept

(ACE-011, human counterpart of RAP-011)
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Activin A trapping delays disease progression and improves the survival 

of B-ALL xenografts

*Log-rank Mantel-Cox 

test (n=12, 6 mice/group)
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*One-way ANOVA with Tukey correction *Mann-Whitney



Activin A trapping reshapes the leukemic BM microenvironment: scRNA sequencing

Restoration of normal 

TGF-β signalling 

Reversion of leukemia-induced 

CAF signature in MSCs

GSVA, Wilcoxon Rank Sum test with 

Bonferroni correction.



Activin A trapping reshapes the leukemic BM microenvironment: scRNA sequencing

Extracellular matrix 

remodeling
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Pathway over-representation analysis 

treated vs not treated

Neutrophil function 

modulation



Activin A trapping modulates B-ALL cell functions: scRNA sequencing

Downmodulation of NALM-6 migratory properties

GSEA on Nalm-6 

treated vs untreated with RAP-011

Padj=Wilcoxon Rank Sum test
with Bonferroni correction
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Activin A trapping enhances dexamethasone-based chemotherapy in Nalm-6 xenografts

*Log-rank Mantel-Cox test 

(n= 6 mice/group)
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model, n=12 mice/group *One-way ANOVA with 

Tukey correction
Brown= hHLA-A, *normal hematopoiesis



Activin A trapping enhances dexamethasone-based chemotherapy in Nalm-6 xenografts
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*One-way ANOVA with 

Tukey correction

Brown= hHLA-A



Activin A trapping increases the pro-apoptotic effect of chemotherapy

Bone marrow

APOPTOSIS
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Scale bar: 50 μm

*One-way ANOVA with 

Tukey correction
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Tukey correction



Activin A trapping enhances dexamethasone-based chemotherapy in PDX

Combination index

Bliss Independence 

model, n=4 mice/group
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*One-way ANOVA with 

Tukey correction



Activin A trapping potentiates dexamethasone-based chemotherapy in Nalm-6 xenografts 

also when administered on established disease
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Conclusions
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