The CXCR4 Antagonist BL-8040 Synergizes
with the FLT3 Inhibitor AC220 to Induce
Apoptosis and Reduce Minimal Residual
Disease of AML Cells in vivo
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Results

Background
Acute Myeloid Leukemia (AML) is a heterogeneous group of
diseases characterized by the uncontrolled proliferation of
hematopoietic stem cells and progenitors with a reduced
capacity to diﬀerentiate into mature cells. While many patients
with AML achieve a complete remission with traditional
chemotherapy, the majority eventually relapse within a year.
FMS-like tyrosine kinase 3 (FLT3) is a class III receptor tyrosine
kinase that is expressed on early hematopoietic stem
cells/progenitors and is vital for development of normal levels of
mature myeloid and lymphoid cells. FLT3 gene mutations
represent one of the most common molecular perturbations in
AML, accounting for 30–35% of de novo cases. FLT3 internal
tandem duplication (ITD) mutation in AML patients confers poor
response to chemotherapy, high relapse rates and only transient
response to FLT3 inhibitors.
The chemokine CXCL12 and its receptor CXCR4 are key players in
mediating the interactions between the BM microenvironment
and AML cells. CXCL12, which is constitutively secreted from the
BM stroma and AML cells, is critical for the survival and retention
of AML cells within the BM. CXCR4 expression is associated with
poor prognosis in AML patients with or without a mutated FLT3
gene, and inhibition of CXCR4 was shown to sensitize AML blasts
toward chemotherapy. It was found that FLT3-ITD mutation
activate CXCR4 signaling and is associated with increased CXCR4
expression in primary AML cells.
In this work we studied the eﬀect of the high aﬃnity CXCR4
antagonist BL-8040 on the survival of AML cells with FLT3-ITD
mutation alone or in combination with the FLT3 inhibitor AC220
(Quizartinib).

In-vitro, treatment of AML cells with BL-8040 directly inhibited cell
growth by 35% and increased cell death by 40%.
The combination of BL-8040 with AC220 further increased the apoptotic
eﬀect achieving 97% reduction in cell viability and inducing cell death by
93% of the AML cells.
In-vivo, BL-8040 treatment reduced the percentage of AML blasts in the
blood from 13.5% in the control to 1.7%.
Treatment with AC220 with or without BL-8040 reduced this level to
0.1%.
The level of total mouse WBC following AC220 was signiﬁcantly reduced
in 65% compared to the control. This deep reduction in normal WBC was
mitigated when AC220 was combined with BL-8040.
BL-8040 decreased the number of AML cells in the BM to 2.6%
compared to 12.6% in the control mice and AC220 reduced this level to
0.05%. The combination of AC220 with BL-8040 was found to further
decrease this level to 0.004%. In 3/5 mice in this group the combination
treatment completely eliminated the AML cells from the BM.
BL-8040 reduced the level of AML cells in the spleen from 21% in the
control to 0.4% and AC220 reduced this level to 0.1%. The combination
of AC220 with BL-8040 was further decreasing this level to 0.03%.
The reduction in the number of AML cells in the blood, BM and s p l e e n
was accompanied with the induction of AML cells apoptosis.
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In-vitro Aims and Methods
Human AML MV4-11 (FLT3-ITD) cells were incubated in-vitro for
48 hrs in the presence of BL-8040 (20µM), AC220 (50nM) or their
combination. Cells viability and the percentage of apoptotic
events were evaluated by FACS analysis.

In-vivo Aims and Methods
In order to study the in-vivo eﬀect of BL-8040, a mouse model
of human AML cells was established in NSG mice.
Survival of AML cells in the BM following BL-8040
treatment alone or in combination with AC220

NSG mice were transplanted with the human AML-FLT3-ITD
MV4-11 cell line. 24 hr before cell transplantation (day 0),
mice were irradiated with 200cGy, and AML cells were
intravenously (iv) injected (10x106 cells/mouse) into the
mouse (day 1).
Engraftment of AML cells was allowed for 25 days after
transplantation. BL-8040 was sc injected daily for 7 days at a
dose of 400 mg/mouse (days 25-31). 24 hr after the last
injection of BL-8040, mice were sacriﬁced and the blood, BM
and spleen were collected for analysis. The number of human
AML cells was assessed by FACS using anti-human CD45
antibody, and the number of apoptotic cells was assessed by
Annexin/PI staining.

Survival of AML cells in the spleen following BL-8040 treatment
alone or in combination with AC220

In-vitro effect of BL-8040 alone or in combination with
AC220 on cell death of human AML cell line
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In-vitro effect of BL-8040 alone or in combination with
AC220 on viability of human AML cell line

Conclusions
The CXCR4 antagonist BL-8040 rapidly and eﬃciently induces cell
death of AML cells both in-vitro and in-vivo.
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The results suggest potential therapeutic advantage of BL-8040 in
both FLT3-mutated and wild type AML patients by targeting both
AML anchorage in the BM and survival.
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These results provide the rational basis for BL-8040 therapy in
combination with ARA-C and the FLT3 inhibitor AC220.

