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INTRODUCTION 

Essential thrombocythemia (ET) is an acquired clonal 

myeloproliferative neoplasm (MPNs) characterized by 

increased proliferation and maturation of megakaryocyte 

in bone marrow and sustains elevation in platelet number 

in circulation, with risk for transformation to acute 

leukemia and myelofibrosis.[1] The disease can occur at 

any age, median age of diagnosis is 65 - 70 years, female 

to male ratio is about 2:1.[2] Clinically patients with ET 

presented by Vascular occlusive can lead to Headache, 
Vision disturbances, silent migraines, dizziness, redness 

and pain in the hands and feet,the bleeding manifestation 

also was present as easy bruising, nosebleeds or heavy 

periods and Gastrointestinal bleeding. The most serious 

complication is thrombosis in large arteries and veins 

like neurological, cardiac arteries and deep vein 

thrombosis.[3] ET overlaps with other clonal MPNs 

especially Polycythemia Vera (PV) and Myelofibrosis 

(MF), in their molecular pathogenesis they share inJAK2 

V617F mutation, approximately in 50 % in those with 

essential thrombocythemia, somatic mutations in the 
myeloproliferative MPL (W515) gene were found in 

patients with ET negative for JAK2 mutations.[4] 

Myeloproliferative leukemia virus oncogene MPL 

(W515L) found at chromosome 1p34, resulting from 

substitution of tryptophane to leucine amino acids at 

codon 515.[5]  

MPL (W515L) is encoding for Thrombopoietin (TPO) 

receptor, (TPO) is the principal hematopoietic cytokine 

that regulates platelet production. MPL expression on 

megakaryocytes and platelets is essential to prevent 

megakaryocytosis and myeloproliferation by restricting 

the amount of TPO available to stimulate the production 

of megakaryocytes from progenitor cell pool. Mutation 

in MPL (W515L) leading to receptor activation in the 

absence of thrombopoietin binding.[6] The majority of the 

MPL mutations are found in exon 10 codon 515, W515L 
is the most frequent allele  and it is frequency  founded  

to be up to 5%[7], and have a distinct clinical phenotype, 

patients tend to be more anaemic and  have a higher 

platelet count and isolated megakaryocytic proliferation 

compared to JAK2 V617F positive ET patients,.[8,9] ET 

has clinical and biological aspect that hinders their 

diagnosis and thus cytogenetic and molecular studies are 

important tools to clarify the pathophysiology and 

clinical features in these diseases. Thus MPL (W515L) 

can aid in diagnosis and is the one of WHO diagnostic 

criteria.[4] Recently somatic mutation in calreticulin gene 
detected in patients with ET negative for JAK2 or MPL 

mutation.[10] This study aimed to detect the frequency of 

MPL mutation Among Sudanese patients with Essential 

Thrombocythemia, and correlate with their platelet 

count, hemoglobin levels (Hb) and total leukocytes count 

(TWBC). 
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ABASTRACT  
Background; Recently Myeloproliferative leukemia virus Oncogene MPL (W515L) mutations were described in 

patients with Myeloproliferative disorders including Essential Thrombocythemia (ET) in which there is elevation 

in the numbers of megakaryocytic progenitor cells.The present study aimed to detect the frequency of MPL 

(W515L) mutation gene among Sudanese patients with ET.Materials and Methods; A cross sectional study was 

included 56 Sudanese patients diagnosed by Essential Thrombocythemia, 24 (42.9%) were males and 32 (57.1%) 

were females;their mean age was 53 years. DNA was extracted from peripheral blood leukocytes by using salting 

out methods and the presence of MPL (W515L) mutations were analyzed by using allele specific polymerase 

chain reaction.Data was analyzed by using statistical packing for social sciences program (SPSS), version 2014. 

Results and Conclusion;The prevalence of MPL (W515L) mutation in Sudanese patient with essential 

thrombocythemia was 7.1%.The frequency of MPL (W515L) mutation in Sudanese patients is similar to that 
published in literature. To our knowledge, this was the first study has been done to detect the frequency of MPL 

(W515L) mutation in Sudanese patients.  
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MATERIALS AND METHODS 

A cross sectional study conducted during October 2014 

to March 2015 and performed at Alneelain University 

and Radiation Isotope Center, Khartoum, Sudan. A Total 

of 56 Sudanese patients known diagnosed to have ET 

according to World Health Organization (WHO) 
diagnostic criteria were included in this study, non 

Sudanese Patients were excluded. The actually percent of 

the gender in this study were 42.9% for males and 57.1% 

for females. Three milliliter of venous blood sample was 

collected in Ethylene diamine tetra acetic acid (EDTA) 

container to investigate the MPL (W515L) mutations.  

 

DNA Extraction and PCR testing 

DNA was extracted from peripheral blood leukocyte  by 

using   salting out protocol and stored at -20 cº; the 

mutant allele were assessed later by using allele specific 

PCR reaction,for detect the MPL(W515L)geneusing the 
following primers sequence. 

 

Forward (5'-GCCGAAGTCTGACCCTTTTT-3')  

Reverse (5'-

ACAGAGCGAACCAAGAATGCCTGTTTACA-3')  

Mutation specific forward primer 

(5'GGCCTGCTGCTGCGAAGTt -3')   

 

Detection and amplification of MPL (W515L). 
DNA was amplified in 20 µL PCR reaction volumes, for 

each reaction the following reagents were used: 12.5 uL 
of Taqman Universal PCR Master Mix, 0.5 forward, 1 

uL reverse, and 1uL mutation specific primers and 4 uL 

of DNA. The reaction conditions (95cº for 10 minute 

followed by 40 cycles at 95cº for 30 sec, annealing at 

65cº for 30 sec, at 72cº for 30 sec for extension and 

finishing at 72 cº for 10minute amplification was 

checked by 2% Agarose gel electrophoresis stained with 

Ethidium bromide.  

 

The result of JAK2V617F mutation, platelet 

count,Leukocyte count and hemoglobin concentration 
were taken from the patient's records.  

 

RESULTS 

A total of 56 Sudanese patients diagnosed with Essential 

Thrombocythemia according to the WHO criteria, were 

enrolled in this study; 24 (42.9%) of them were males 

and 32 (57.1%) were females; their mean age were 53 

years. 

The present study showed that the frequency of MPL 

(W515L) mutation in Sudanese patients with Essential 

Thrombocythemia was 7.1%. Moreover, the results 

showed that the frequency MPL (W515L) mutation was 
higher in females 75% than males 25%with statistically 

insignificantly correlation (P.value 0.45). 

 

This study also found that, the coexistence (JAK2 V617F 

and MPLW515L) mutations was present in 25% of MPL 

W515L mutated patients.  

 

The statistical analysis of this study revealed that there 

was no significant differences between the mean and SD 

of haemoglobin concentration, white blood cell count 

and platelets count among mutated MPL W515L 
compared to those non mutated (P.value, 0.117, 0.291 

and 0.990) respectively. Table 1 

 

Table1. Association between MPL W515L mutation and Hb concentration, Platelets counts andTWBC. 

 

 

 

 

 

 

 

 

DISCUSSION 

Essential thrombocythemia (ET) begins with more 

acquired changes in DNA of a single blood forming cell, 

this result in the overproduction of platelets from the 

bone marrow and show functional abnormality. ET does 

not generally shorten life expectancy but still medical 

supervision of individuals with ET is important to 

prevent and treat complications.[11] 

About 60% of patients with Essential Thrombocythemia 

carry a JAK2 mutation, and about 5% to 10% mutations 

in the MPL and About 70% of the patients without JAK2 

or MPL carry a somatic mutation of the calreticulin 

gene.[12]  

 

To our knowledge this was first study detected the 

frequency of MPL (W515L) gene mutation in Sudanese 

patients.   

 

The current study showed that the frequency of MPL 

(W515L) in Sudanese patients with Essential 

Thrombocyhemia was 7.1%.This finding in agreement 

with Klampfl et al (2013) who reported that the 
frequency of MPL (W515L) mutation ranged from 5 to 

10% of the patients with ET.[10] Moreover ,Our result  

was accordance with studies done by  TadejPajič et al 

(2013) ,Pardanani et al (2006) in mayo clinic in USA and 

Kalamegam Gauthaman and Fatin M. Al-Sayes (2015) in 

Saudi Arabia  who showed  the frequency of MPL 

(W515L)mutation in patients with ET were 4 % , 1% and 

10% respectively.[12,13,14] 

Parameters 

MPL W515L 

P.value Positive 

Mean ± SD 

Negative 

Mean ± SD 

Hb g/dl 10.7 (± 3.8) 12.9 (± 2.6) 0.117 

Platelet×109/L 801(± 305) 1111 (±571) 0.291 

TWBCs× 109/L 12.7(±10.7) 12.8 (±9.0) 0.990 
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In contrast with Lieu et al in (2010), who evaluated 88 

Taiwanese patients with Myloprolevative neoplasm and 

could not found any MPL mutations. This might be 

attributed to different ethnic background of Sudanese 

patients with Essential Thrombocythemia.[15] 

 
The analysis of the current  study found that one patient 

(25%) also displayed the JAK2V671F mutation, this 

findings was consistent with Vannucchi AM et al (2008) 

in Italy, who reported that among 30 patients carrying 

the MPL mutation were identified 8(26%) also displayed 

the JAK2V671F mutation[16], our findings  also with in 

conformance with the study done by  Beer et al, Who 

analyzed a cohort screened for MPL mutations in 776 

patients and found that MPL mutations about (4.1%), 

one of these patients also had JAK-2 V617F mutation.[8] 

 

The interesting result of this study found that the mean of 
hemoglobin level in patients with MPL (W515L) 

mutations were statistical insignificant lower than those 

without mutation (Mean ± SD: 10.7± 3.8 g/d- 

12.9±2.5g/dl). This findings were in agree with study in 

(2008) done by Vannucchi AM et al who reported that 

the hemoglobin level slightly lower in mutated MPL 

(W515L) than those wild type.[8]  MPL(W515L) is 

encoding for Thrombopoietin (TPO) receptor that 

regulates platelet production. The present study showed 

that the platelet count was statistically insignificant lower 

in mutated than non mutated patients (p.value 0.291). 
This finding was disagreeing with Vannucchi AM et al in 

Italy, who reported the patients with MPL (W515L) 

higher platelet counts than non-mutated patients and this 

may due to differences in ethnic background.[8] The 

current study showed that the mean of platelet count 

among MPL (W515L) positive and negative mutation 

respectively were (mean ± SD:801 ± 305×109/L and 

1111 ± 527 x 109/L), patient with MPL (W515L) had a 

platelet count is lower than non mutated MPL(W515L) 

with no statistically significant differences, this disagreed 

with result of Vannucchi AM et al patients with MPL 

(W515L)higher platelet counts than wild non mutated 
MPL.[8]  this differences may be due to low frequency of 

MPL mutations in this study and small sample size. 

 

ET patients with MPL (W515L) mutations in this study 

showed that there was no any statistically significant 

difference in relation between leukocyte count in MPL 

(W515L) positive and wild type (mean ± SD: 12.7±10.7 

×109/L and 12.8 ± 9.0 × 109/L) respectively. 

 

Based on gender, this study showed that the females 

were more affected than males patients with ET 
frequencies (52.1%) and (42.9%) respectively, their 

mean age 53 years. this findings were in concordance 

with Leonardo Caires dos Santos et al in (2011)who 

reported that females (76.5%) more affected than 

males(23.5%) with mean age 59 years.[17] 

 

 

 

CONCLUSIONS 

This study concluded that MPL W515L mutation in 

Sudanese patients with Essential Thrombocythemia will 

not be oblivious. Moreover, our results were similar to 

that in literature. 
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