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Introduction 

Recently, medicine has been made great progress in the 
treatment of many types of cancer. On the other hand, MDS 
and AML remains one of the most unfavorable hematological 
malignancies with poor prognosis. Consequently, elderly MDS 
patients continue to present a great number of issues, which 
aging is one of the major prognostic factor [1,2]. 

Most patients is diagnosed by the age of 60, which the 
highest incidence is around 70 to 75 years old. Age is one 
of the main factors in the development of many types of 
cancer, as occur in MDS. Nonetheless, other risk factors may 
be evaluated with age, such as environmental, cellular and 
genetic factors [3].    

MDS diagnosis includes quantitative and qualitative analysis 
of peripheral blood and bone marrow. Bone marrow biopsy, 

cytogenetics, molecular analysis and immunophenotyping by 
low cytometry are used to con irm the diagnosis. However, 

usually it is dif icult to elucidate MDS diagnosis even to the 
most expert professionals [4]. 

There are several molecular markers associated with 
different biological functions of this disease, but very few 
are effectively proteins. In fact, plasma proteomes of several 
different MDS subgroups have been investigated and 
compared with those of healthy donors, but the resulting data 
has not be yet clear enough to be useful for the selection and 
proposal of diagnostic biomarker candidates [5]. 

Material and Methods 
The Human Ethics Committee of the Federal University 

of Sergipe study approved protocol: 3.225.938. A total of 24 
subjects, all females, were separated into three groups: 08 
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Summary: Myelodysplastic Syndrome (MDS) is a heterogeneous group of clonal 
hematopoietic malignancies characterized by progressive cytopenias, ineffective hematopoiesis, 
bone marrow hypercellularity and transformation to acute myeloid leukemia (AML). 

Objectives: Identify plasma proteins from MDS patients and from two healthy controls 
groups (young and elderly) by SDS-Page. 

Methods: Plasma from 08 healthy young, 08 healthy elderly and 08 MDS patients were used 
for this study. Proteins were fractionated, precipitated, used for SDS-PAGE gel analysis, stained 
with comassie brilliant blue, scanned and bands were analyzed. 

Results: It was possible to identify in both, 20% fraction and supernatant, proteins that were 
differentially expressed in each group. The ones that have showed some clinical relevance. 
Fibronectin was highly expressed only in the young control group. α2-Macroglobulin was also 
expressed in both control groups, but it was not expressed in the MDS group. Haptoglobin was 
highly expressed only in the elderly control and SMD groups. 

Conclusion: Protein expression in plasma can be a biomarker for MDS, and may play a key 
role in the process of aging and hematologic malignancies development.
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healthy young, age ranged from 20 to 30 years old named the 
Young Group; 08 healthy elderly, age ranged from 60 to 80 
years old, named the Elderly Group and 08 SMD patients, age 
ranged from 19 to 86 years old, named the SMD Group.  

From all subjects and controls, it was collected 10 mL of 
blood in EDTA tube. Plasma was separated and frozen at -80°C 
until analysis. Proteins were fractionated and precipitated. The 
20% fraction and the supernatant were used for SDS-PAGE gel 
analysis. Samples were quanti ied [6], (Bradford method) and 
a 30 ng were applied to a 10% polyacrylamide gel. Gel run for 
1,5h at 100v, and later, was stained with Comassie brilliant 
blue G-250 a 0,2%, scanned and bands were analyzed. 

Results 
Protein screening by SDS-PAGE presented relevant results, 

showing that it was possible the identi ication of proteins 
expressed in different ways in plasma of the 03 groups analyzed. 

It was possible to identify in both, 20% fraction and 
supernatant, proteins that were differentially expressed 
in each group. The ones that have showed some clinical 
relevance. Fibronectin was highly expressed only in the young 
control group. α2-Macroglobulin was also expressed in both 
control groups, but not in the MDS group. Haptoglobin was 
highly expressed only in the elderly control and MDS groups, 
according to igure 1.  

Discussion 
Fibronectin is a plasma protein normally related in 

several different biological functions, including cell adhesion, 
growth, migration and differentiation, which justify its high 
expression in young adults compared to elderly. In cancer and 
other pathological situations, ibronectin shows a decrease in 
expression, as well as an increase in the degradation, this is 
also shown in these results. Besides its multiple function, α2-
macroglobulin is one of the major plasma antiproteinases. It 

plays also important role in in lammatory process by binding 
to several cytokines and/or receptors, and it has also been 
associated with aging and cancer. This may explain the results 
showed in this study. Haptoglobin is a tetrameric plasma 
protein that binds to hemoglobin with high af inity. It has a 
clinical importance and can be used both as a diagnostic and 
prognostic marker since the levels of haptoglobin increases/
decreases in various pathological conditions. Recently, a 
positive relationship was reported between the increase in 
haptoglobin and aging, compared to the reference value for 
adults, the haptoglobin concentration was found as low in the 
young. Results that are similar to what we have found here. 

Conclusion
SGS-PAGE gel electrophoresis can be a cheap and powerful 

tool to discriminate protein expression in plasma fractions and 
precipitate from healthy and MDS patients; there are proteins 
that may play a key role in the process of aging and cancer, 
and thus may be possibly associated with MDS development. 
However, further studies must be done in order to conclude 
this. 
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Figure 1: Coomassie brilliant blue stained SDS-PAGE gel.
Young Precipitate: Plasma pool of young individuals, 20% precipitated (NH4) 2SO4; 
Young Supernatant: Plasma pool of young individuals, supernatant left after 20% 
precipitation (NH4) 2SO4; MDS Precipitate: Plasma pool of patients with suspected 
MDS, 20% precipitated (NH4) 2SO4; MDS Supernatant: Plasma pool of patients with 
suspected MDS, supernatant left after 20% precipitation (NH4)O4; Elderly Precipitate: 
Plasma pool of elderly individuals, 20% precipitate (NH4) 2SO4; Elderly Supernatant: 
Plasma pool of elderly subjects, supernatant left after 20% precipitation (NH4) 2SO4; 
Young Pure Plasma: Plasma pool of young individuals without (NH4) 2SO4 addition.


