
These cholesterol rich domains can be visualized by using NBD-6 Cholestrol or 
NBP-12 Cholesterol amongst others (Avanti Polar Lipids).  

Fluorescent Speckle Microscopy images of actin and microtubules in the lamel-
lae of living epithelial cells were able to observe microtubules and the binding of 
microvesicles to the membrane (labeled with X-rhodamine tubulin). The spatial and 
temporary resolution in immunofluorescence is used for studying of dynamics of 
aсtin and the aсtin connected proteins near a plasma membrane in many researches 
of an endocytosis. Taxol conjugates are used for endpoint assays of cytoskeletal be-
havior in live cells to provide intense staining of polymerized tubulin. Also, immu-
nofluorescence is applied to track the movement of individual vesicles and 
exocytosis, which turned out to be a bit more complicated than previously thought. 
With the help of this method investigate the transmission of signals through the 
membrane. Immunofluorescence method is also used to study the dynamics of ad-
hesion molecules. It is possible to localize specific DNA sequences in chromo-
somes or determine spatial-temporal characteristics of gene expression in cells or 
tissues.  

Due to the wide range immunofluorescence dyes, high-affinity monoclonal an-
tibodies used for the immunohistochemical analysis, there appeared the possibility 
of identifying pathological changes in cells more efficiently. 
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ANALYSIS OF RECOMBINANT HUMAN ERYTHROPOIETIN 
BY LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY 

Erythropoietin is a glycoprotein hormone that stimulates erythropoiesis through 
controlling the proliferation and differentiation of the erythroid progenitors. EPO 
carries out the most important biological functions, concerning it was the first 
cloned factor of hemogenesis. Human recombinant erythropoietin rhEPO is widely 
used to treat different types of anemia. Also, it is well-known as a drug enhancing 
endurance in athletes. In this connection, erythropoietin was banned in some sports 
by WADA since 1989.   

Thus, great importance is development of a method to differentiate between en-
dogenous and exogenous EPO origin. This is due to the fact that about 40% of hu-
man erythropoietin molecule weight is compiled by oligosaccharide chains attached 
to the polypeptide in three N-glycosylation sites (Asn 24, 38 and 83) and one 
O-glycosylation site (Ser 126). Composition and structure of oligosaccharides 
chains play critical role in biological activity of EPO. While polypeptide chain is 
genetically controlled, oligosaccharides chains are result of post-translational modi-
fications which differ in various species and tissues.  
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In this study the methodological approach of recombinant human erythropoietin 
detection by high resolution mass spectrometry based on their prior tryptic hydroly-
sis (“bottom-up method”) was developed. Peptides obtained from tryptic hydrolysis 
was separated by HPLC method on reversed-phase column and analyzed using high 
resolution mass spectrometer Agilent 6550 iFunnel Q-TOF. Designed approach al-
lowed to detect all non-glycosylated rhEPO peptides (figure 1). Compound and 
structure of found peptides were proved by tandem mass spectrometry. 

Figure 1. – Chromatogram of peptide mapping of recombinant human erythropoietin 
(tryptic digestion) 

Simultaneously, chromatography – mass spectrometry allowed to identify wide 
range of mixture compounds which were determined as various types of glycopep-
tides. It is caused by heterogeneity of oligosaccharide components in erythropoietin. 
Utilization of LC-MS method in conjunction with computer modeling makes it pos-
sible to assume oligosaccharide chains structure of present glycopeptides. 
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CYTOLOGIC FEATURES BREAST CANCER 
AFTER RADIOTHERAPY 

Breast cancer occupies the first place in the structure of oncological diseases of 
the female population, its rate is rising, especially among the elderly. Mortality 
from breast cancer remains high, despite the progress in treatment and improving 
the quality of the diagnosis of this pathology. 

Criteria for cytological diagnosis of malignant tumors based primarily on cell 
morphology and especially nucleus, and the presence of abnormalities in chromo-
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