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Introduction 

Chronic myeloid leukemia (CML)    is a clonal 

myeloproliferative disease marked by chromosome 

translocation t(9;22) (q22;q11) that leads to the BCR-ABL1 

fusion Gene. The resulting BCR-ABL1 fusion protein 

(p210), is a constitutively activated tyrosine kinase that 

drives the leukemic transformation of hematopoietic stem 

cells, and induces the progression of the disease from the 

early chronic phase (CP) to the blastic phase (BP) which 

fatally close the course of the disease (2–3) 

TKIs in the 2000s radically changed the fate of CML, 

since Imatinib (IM), before, Nilotinib (NIL), Dasatinib 

(DAS) or bosutinib (BOS), after, showed to be able to 

prevent the disease and Blastic transformation and 

significantly prolong the survival (4). 

CML is often divided into three phases based on 

clinical characteristics and laboratory findings. In the 

absence of intervention, CML typically begins in the 

chronic phase, and over the course of several years 

progresses to an accelerated phase and ultimately to a blast 

crisis. Blast crisis is the terminal phase of CML and 

clinically behaves like an acute leukemia. Drug treatment 

will usually stop this progression if started early. Some 

patients may already be in the accelerated phase or blast 
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crisis by the time they are diagnosed.(5) 

SET domain containing 2 is an enzyme that in humans 

is encoded by the SETD2 gene. The SETD2 gene is located 

on the short arm of chromosome 3 and has been shown to 

play a tumor suppressor role in human. SET domain‐

containing 2 (SETD2) is the major mammalian 

methyltransferase responsible for catalyzing the 

trimethylation of Histone 3 on lysine 3 (H3K36me3). 

Mutations of SETD2 have been found in various types of 

tumors, such as clear cell renal cell carcinoma,(6) breast 

cancer,(7) glioma, 

 Acute leukemia and chronic lymphocytic leukemia.(8). 

mutation of the histone methyl transferase SEDT2 affects 

alternative splicing fates of several key regulatory genes, 

including those involved in Wnt signaling. As a 

consequence, loss of SEDT2 in the intestine aggravated 

Wnt/β-catenin signaling effects, thereby leading to 

colorectal cancer.(9) 

Down regulation of SETD2 facilitates imatinib 

resistance in CML cells, with LSC marker upregula‐tion, 

which could be successfully rescued by SETD2 

overexpression. Additionally, by restoring the H3K36me3 

level through treatment with JIB‐04 (a small‐molecule 

inhibitor of H3K36me3 demethy‐lase, the sensitivity of 
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CML cells towards imatinib was effectively increased, 

providing a potential therapeutic strategy to overcome 

Imatinib‐resistant CM L (10). 
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Aim of the work 

Our aim is to measure serum SETD2 in CML patient and to 

correlate serum SETD2 and outcomes and other prognostic 

factors. 
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Chapter (1): CML 

Overview, incidence, and prevalence 

Chronic myeloid leukemia (CML) is a pluripotent 

hematopoietic stem cell neoplasm characterized by the 

BCR- ABL fusion gene, which is usually derived from a 

balanced translocation between the long arms of 

chromosomes 9 and 22, t(9;22)(q34;q11), resulting in a 

derivative chromosome known as the Philadelphia (Ph) 

chromosome. CML accounts for 15% to 20% of adult 

leukemia cases. The worldwide annual incidence of CML is 

one to two cases per 100,000 persons, with a slight male 

predominance (male- to- female ratio, 1.3:1) (1).  

Because successful targeted therapy has returned life 

expectancy to that of the unaffected general population in 

many, the prevalence of CML continues to increase and is 

projected to reach 150,000 cases in the United States by 

2040. In Eu rope, the median age of diagnosis ranges 

between 60 and 65 years, and in the United States, CML is 

most frequently diagnosed in individuals between the ages 

of 65 and 74. However, in countries where life span is 

shorter, the median age of diagnosis is substantially lower.  

CML in children and young adults is rare, constituting only 

2% of all leukemias in children <15 years of age and 9% of 

all leukemias in adolescents 15 to 19 years of age. 
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Radiation exposure has been implicated as a risk factor; 

however, unlike other myeloid leukemias, there has been no 

evidence for a causal association between CML and 

exposure to organic solvents, industrial chemicals, or 

alkylating agents. (2).      

 

Molecular pathogenesis of t(9;22)(q34;q11) in CML 

(3). 

The main teaching of the countless clinical and 

biological studies conducted over all these years is that the 

cure of CML can only pass through the abrogation of the 
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Ph+ clone, which can be detected and monitored by 

cytogenetics (chromosome banding analysis (CBA), or 

fluorescent in-situ hybridization (FISH)) or by real time 

quantitative reverse transcription polymerase chain reaction 

(RT-qPCR)  (4). 

Sign and symptoms  

The way CML presents depends on the stage of the 

disease at diagnosis as it has been known to skip stages in 

some cases (4). 

Most patients (~90%) are diagnosed during the 

chronic stage which is most often asymptomatic. In these 

cases, it may be diagnosed incidentally with an elevated 

white blood cell count on a routine laboratory test (5). It 

can also present with symptoms indicative of 

hepatosplenomegaly and the resulting left upper quadrant 

pain this causes. The enlarged spleen may put pressure on 

the stomach causing a loss of appetite and resulting weight 

loss. It may also present with mild fever and night sweats 

due to an elevated basal level of metabolism (6). 

Some (<10%) are diagnosed during the accelerated 

stage which most often presents bleeding, petechiae and 

ecchymosis.In these patients fevers are most commonly the 

result of opportunistic infections.Some patients are initially 

diagnosed in the blast phase in which the symptoms are 
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most likely fever, bone pain (7).

 

 

Clinic pathological features of chronic-, accelerated-

,and blast-phase CML (8)

 
Pathophysiology 

CML was the first cancer to be linked to a clear 

genetic abnormality, the chromosomal translocation known 

as the Philadelphia chromosome. This chromosomal 

abnormality is so named because it was first discovered and 

described in 1960 by two scientists from Philadelphia, 

Pennsylvania, USA: Peter Nowell of the University of 

Pennsylvania and David Hungerford of Fox Chase Cancer 

Center (9). 


