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1 

Introduction 

Acute lymphoblastic leukemia (ALL) is a malignant 

disorder of lymphoid progenitor cells characterized by 

diverse cytogenetic and molecular abnormalities. It affects 

both children and adults, with peak prevalence in children 

of 2 to 5 years old and adults older than 50 years (Pui et al., 

2008). Risk-adapted chemotherapy can cure more than 80% 

of childhood cases, but still 20% to 30% of cases relapse, 

with the development of serious complications including 

death (Pui, 2007). Moreover, the outcome of adult ALL 

patients are much poorer than that of children (Garza-Veloz 

et al., 2015). 

Deregulation in gene expression of several key 

cellular pathways has been suggested as a useful tool to 

define prognosis and identify novel therapeutic targets for 

ALL (Yoho et al., 2002). Advances in the understanding of 

the pathobiology of ALL proposed that drugs which 

specifically target the genetic defects of leukemia cells 

could revolutionize the management of this disease (Pui et 

al., 2008).   

Bruton's tyrosine kinase (Btk), a member of the Tec 

family kinases, is a cytoplasmic protein expressed mainly 

in hematopoietic cells, except T cells (Smith et al., 2011). 

Btk is involved in B-cell antigen receptor (BCR) signaling 

(Tao et al., 2016), where gene mutation or loss of function 


