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Statement of the Problem:
Previous studies demonstrated that there is no considerable etiology in the manifestation of leukemia; therefore, the environmental risk factors have still remained elusive. For example, Acute Lymphoblastic Leukemia (ALL) is the most common leukemia in pediatric individuals and mostly B lymphocyte is accounted for this disorder. It has been proved that the treatment of leukemia through chemotherapy or anti-cancer medications has high, irreversible, side effects and also requires heavy financial supports. Gene manipulation could be the only option to fight against these diseases. It has been proposed that aberrant expressions and presence of mutations in some genes are responsible for dysregulation in self-renewal program and proliferation in stem cells and progenitor cells. For instance, single-nucleotide polymorphisms (SNPs) has been observed in eight loci of ALL patients comprising 10q26.13 (LHPP), 14q11.2 (CEBPE), 9p21.3 (CDKN2A), 10p14 (GATA3), 10p12.2 (PIP4K2A), 7p12.2 (IKZF1), 10q21.2 (ARID5B), 12q23.1 (ELK3). On the other hand, the most frequent acute form of leukemia in adults, AML, over-expression of significant genes like CEBPA, CDK6, SRGN, KITLG, ENO1, STMN1, ANGPT1, MCM5, SET, RPLP0, KRAS and MYC were detected. The primary aim of this study is to identify appropriate central genes which its aberrations corresponded for malignancies and, then, address them through CRISPR/Cas9 system in order to restore hematopoietic cells in individuals.   
 
Methodology & Theoretical Orientation:
In the current study two groups, case group and control group, each with 500 individuals will be selected according to exclusion and inclusion criteria. Afterward, Hematopoietic Stem Cells (HSC), Lymphoid Stem Cells (LSC) and progenitor cells will isolate from leukemic individuals and control group; then, using DNA microarrays to pinpoint and determine most of the gene expressions between two different target cells, Hematopoietic Stem Cells (HSC) and Lymphoid Stem Cells (LSC), in order to find out aberrant gene expression among case and control group. Detected abnormal genes will be examined in order to determine the gene sequence and designing appropriate gRNAs and donor DNA template to knock-out or knock-in the central genes through CRISPR/Cas systems respectively. 

Expected Findings: 
Detecting aberrant genes in Hematopoietic Stem Cells (HSC), Lymphoid Stem Cells (LSC)
Restoration of malignant cells into normal one
Studying the central role of genes in hematopoietic system
Using CRISPR/Cas system to knock-out and knock-in the genes
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Through this encyclopedic study we can demonstrate that it is possible to convert malignant cells, leukemic cells, into normal healthy cells. 
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