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Acute lymphoblastic leukemia (ALL) is the most common neoplastic 
disease in children and represents 30% of all childhood cancers. 
Although 80% of ALL patients are long term survivors, there is still a 
percentage of resistant or relapsed  disease. The identification of 
genes and molecular pathways that are involved is crucial for targeted 
therapy design.
The intracellular signaling pathway PI3K/AKT gets induced by growth 
factors and plays an important role in triggering many biological 
processes of the cell such as cell growth, metabolism, proliferation, 
survival, metabolism of insulin, protein synthesis and apoptosis. Upon 
growth factor stimulation, PI3K is recruited to the plasma membrane 
and activated. PI3K phosphorylates phosphatidylinositol-4,5-
bisphosphate to generate phosphatidylinositol-3,4,5-triphosphate. 
Akt binds to phosphatidylinositol-3,4,5-triphosphate on the plasma 
membrane where Akt is activated by phosphorylation at 
threonine308 (T308) and serine473 (S473) residues. 
Recently it has been found that changes in the expression and 
mutations in many molecules of that pathway are involved in tumor 
genesis, which makes them an attractive target for cancer therapy. 

Protein extraction from:
lymphoblasts of 32 children diagnosed with ALL
 lymphomononuclear cells of 21 children in remission
lymphomononuclear cells from 20 children  with solid tumors 
without bone marrow involvement.

200μgr of protein:
 were analyzed with acrylamide gel (Western blot)
transfered to PVDF membrane
detection of P-Αkt, P110β and P110δ with Amersham ECL Prime.

The analysis of the results was done with Image Lab (Figure 2).

P110δ  expression was  estimated  significant between ALL diagnoses and children in remission, but the 
quantity of P-Akt and P110β doesn’t  seem to be  related with ALL.

Figure 2. 
P110δ and 
a-Tubulin on 
PVDF 
membrane 
after 
incubation 
with 
Amersham ECL 
Prime. 

Figure 1. PI3K/AKT pathway

Statistically significant difference was found at 
the  expression of P110δ between children 
diagnosed with ALL and children in remission 
(1.63±0.7 vs 1.73±0.5, p=0.03), although 
between these groups and the controls there 
was no difference. Contrary, there wasn’t any 
statistically significant difference at the 
expression of P-Akt and P110β between the 
three groups  (Table 1 and Figure 3).
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Figure 3. Graph of the medians for P-AKT, P110β and 
P110δ. 

To investigate the ex pression of the proteins P110β, P110δ and P-Akt in leukemic cells of bone marrow from children with 
ALL at diagnosis and lymphomononuclear cells in remission, compared to the expression in lymphomononuclear cells from 
bone marrow of children with solid tumors to identify genes involved and correlated with the prognosis and the design of 
targeted therapy .

Table 1. Statistic analysis results
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