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Ph-like (or BCR/ABL-like) ALL subtype encompasses 
10-15% of BCP-ALL patients, predicts high incidence 

of relapses and defines a candidate subgroup for 
targeted treatment.

PAX5 gene is translocated 
in  12% of Ph-like B-other 

AIEOP patients. 
(ORAL PRESENTATION CO015 )

PAX5 and B-others ALL: the new subgroups Ph-like

Adapted from Mullighan, 2013



Adapted from Fazio G. et al, Haematologica 2015

Translocations of PAX5 in Ph-like 
patients determines the formation 

of fusion genes encoding for 
aberrant proteins.

PAX5 is essential for B lymphoid lineage commitment , indeed it fulfils a 
unique function by controlling the identity of B lymphocytes throughout B cell 

development from the pro-B to the mature B cell stage.

PAX5 in BCP-ALL

Both in pediatric and adults BCP-ALL:

o Point mutations: 5-7%
o Deletions: 25%
o Amplifications: <1% 
o Translocations: 2-3%



Adapted from Cazzaniga V. et al, Oncotarget 2015

LCK=Lymphocyte-specific protein tyrosine

Physiologically repressed by PAX5

Over-expressed in presence of 
PAX5 fusion genes

Rationale: 
over-expression of LCK in PAX5 translocated patients

BIBF1120/Nintedanib
is a novel triple angiokinase inhibitor, 
in clinical trials (phase III study) for

several solid tumors



Pre-clinical functional targeting of PAX5
fusion genes

� To study aberrant signaling pathways

� To test the efficacy of LCK inhibitor Nintedanib/BIBF1120

Aim of the study



BCP-ALL Cohort of patients with PAX5 translocated



Experimental model and methods

VEHICLE BIBF1120 
(o.g.)

DEXAMETHASONE 
(i.p.)

BIBF1120 + 
DEXAMETHASONE

DRUGS tested as single or in combination:
BIBF1120
DEXAMETHASONE
ASPARAGINASE
VINCRISTINE

In vivo

Ex vivo

BM BCP-ALL 
PAX5/AUTS2
PAX5/DACH2
PAX5/SOX5
PAX5/JAK2

���� �������	�
�� 
 �����
���	
����
��������
����������
����
����


� !
"���

PRIMARY 
TRANSPLANT

SECONDARY TRANSPLANT

�����#���

�����#���

$	��	����� 	#

��"��
�����
�����

���
%&' 
���	"�
()	��
���	*����

SIGNALING PATHWAY ANALYSIS

BM BCP-ALL 
PAX5/AUTS2
PAX5/DACH2



• Co-colture ex vivo HBMS-Blast cells (48h)
• Annexin V-PE apoptosis detection

(FACS Canto II)

Results 1/3

Sinergism of BIBF1120 and Dexamethasone in 3 patients of 5
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Bliss score at IC50 pt.n �2
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Bliss score at IC50 pt.n �5

Greco WR et al.,  Pharmacol Rev., 1995

O.E.> A.E.= Sinergy
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Additive Effect

Observed Effect
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Bliss score at IC50 pt.n �1



Experimental model and methods

VEHICLE BIBF1120 
(o.g.)

DEXAMETHASONE 
(i.p.)

BIBF1120 + 
DEXAMETHASONE

DRUGS tested as single or in combination:
BIBF1120
DEXAMETHASONE
ASPARAGINASE
VINCRISTINE

In vivo

Ex vivo

BM BCP-ALL 
PAX5/AUTS2
PAX5/DACH2
PAX5/SOX5
PAX5/JAK2
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d28 d35

(i) vehicle
(ii)BIBF1120
(N=10 each group)

d14 d21d7d0

hCD10+/CD19+
BM 1?; BCP-ALL 

PAX5/AUTS2+ (i.v.)
1.5x106 cells

Engraftment mean: 27%; day21 
(BM asp)

In vivo BIBF1120 efficacy in bulk Disease phase
NSG mouse model of xenotransplantation

Treatment 
Start

Treatment 
Endpoint

27%0.6%

DAY +21DAY +14



Results 2/3
Pt. n � 1 

PAX5/AUTS2

In vivo BIBF1120 efficacy in bulk Disease phase
As a single agent

n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean
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d28 d35d14 d21d7d0

hCD10+/CD19+BM 1?; BCP-ALL 
PAX5/AUTS2+ (i.v.)

1.2x106 cells

In vivo BIBF1120 efficacy in bulk Disease phase
NSG mouse model of xenotransplantation

Engraftment mean: 59%; day21 
(BM asp)

(i) vehicle
(ii)BIBF1120
(iii)DEXAMETHASONE
(iv)BIBF1120+DEXA
N=6 each group

Treatment 
Start

Treatment 
Endpoint

DAY +14

63,4%

DAY +21

5,2%



In vivo BIBF1120 efficacy in bulk Disease phase
in combination with standard chemotherapeutic agents Results 2/3

n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean

-38%
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d28 d35d14 d21d7d0

hCD10+/CD19+BM 1?; BCP-ALL 
PAX5/DACH2+ (i.v.)

1.1x106 cells

In vivo BIBF1120 efficacy in bulk Disease phase
NSG mouse model of xenotransplantation

Engraftment mean: 15%; day21 
(BM asp)

(i) vehicle
(ii)BIBF1120
(iii)DEXAMETHASONE
(iv)BIBF1120+DEXA
N=6 each group

Treatment 
Start

Treatment 
Endpoint

DAY +21

9,8 %12,9 %3,2 %

DAY +14



In vivo BIBF1120 efficacy in bulk Disease phase
in combination with standard chemotherapeutic agents

Pt. n � 2 
PAX5/DACH2

Results 2/3

n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean
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FACS Phosphoflow

Phosphorylation at basal levels N=4

Phosphorylation at basal levels in BM and SP 
after in vivo treatment with BIBF1120 

(Pt.1/PAX5-AUTS2)

Ser473Thr308

Results 3/3

Akt pathway involvement
in leukemic cells carrying PAX5 fusion genes

Vara JA et al, Cancer Treat Rev., 2004

Adapted from www.cellsignaling.com

PDPK1 pAkt (Ser473)pAkt (Thr308)

pS6 4pEBP1

Pt 4
Pt 3

Pt 2
Pt 1

neg

Pt 4
Pt 3

Pt 2
Pt 1

neg



Potential use of BIBF1120 as second 
line treatment of Leukemias positive 

for LCK hyper-activation
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Conclusion and Perspectives

� Study of BIBF1120 on further PAX5 fusions (for example PA X5/C20orf112), 

and on LCK hyp Leukemias (ABL1 fusions)
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• Co-colture ex vivo HBMS-Blast cells (48h)
• Annexin V-PE apoptosis detection

(FACS Canto II)

Results 1/3

Sinergism of BIBF1120 and Dexamethasone in 3 patients of 5
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Results 2/3
Pt. n � 1 

PAX5/AUTS2

In vivo BIBF1120 efficacy in bulk Disease phase
As a single agent

•n� cells x10 6

•mg (spleen weight)
• % engraftment   
CD10+/CD19+

n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean



-60%

-77%

-55%
CNS

Bone 
Marrow

SPLEEN

Results 2/3
Pt. n � 1 

PAX5/AUTS2

In vivo BIBF1120 efficacy in bulk Disease phase
As a single agent

•n� cells x10 6

•mg (spleen weight)
• % engraftment   
CD10+/CD19+

n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean

-60%

-77%-55%



-38%-95%

-95%

-72%-89%
-77%-48%-82%

-43%

-40%
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Marrow
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-86% -69%

SNCPB

Pt. n � 1 
PAX5/AUTS2

In vivo BIBF1120 efficacy in bulk Disease phase
in combination with standard chemotherapeutic agents

•n� cells x10 6

•mg (spleen weight)
• % engraftment   
CD10+/CD19+
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n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean
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In vivo BIBF1120 efficacy in bulk Disease phase
in combination with standard chemotherapeutic agents

•n� cells x10 6

•mg (spleen weight)
• % engraftment   
CD10+/CD19+
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n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean

-95%

-95%
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In vivo BIBF1120 efficacy in bulk Disease phase
in combination with standard chemotherapeutic agents

•n� cells x10 6

•mg (spleen weight)
• % engraftment   
CD10+/CD19+

Pt. n � 2 
PAX5/DACH2

Results 2/3

n mean or
Tumor Burden

% CD10+/CD19+ /
total cells mean


