Abstract

cDNA microarrays is a powerfull analytical tool for study, monitoring and comparison transcription activity of more than thousands genes on the instant and gived a large scale view on gene expression machinery from different cell lines. We used this method for study and define some epigenetic regulation mechanisms in neutrophilic nuclei, that changed its shape during process known as granulopoiesis. The HL-60 cell line, derived from a patient with myeloid leukemia, are used for in vitro granulopoiesis process demonstration. 

In cDNA microarrays experiments we compared gene transcription activity of HL-60 cell line, granulocytes differentiated from HL-60 by chemical inducing agent (DMSO) and granulocytes obtained from peripheral blood of human (leukemic patient??). Pursuant to graphical results (transcriptions maps) of cDNA microarrays experiments we choosed gene area with low alteration in gene expression during myeloid differentiation to granulocytes. Chosen gene area is placed on gene-rich chromosome 19 known its ability to preferentiate certain locality in interphase nuclei. Fluorescent marked DNA probe was prepared and used for fluorecent in situ hybridization (FISH) experiments that study spatial arrangement of genetic loci throught granulopoiesis. Heterochromatic (genetic silent) domains and foci of transcription factories (genetic active) domain was observed by immunostaining experiments used antibodies against heterochromatic protein 1 (HP1 and RNA polymerase II (RNAP2).

We confirm that cDNA microarrays, especially ranscription map, is very usefull for select genetic loci  for study epigenetic regulations of gene expresion. We found that genetic loci with low alteration in gene expressions on gene-rich and certain positioned chromosome 19 didn't significant change its position in local radius of nuclei throught granulopoiesis. 

Foci of HP1are collocated with some nucleoli and nuclear pheriphery in HL-60 cell line and nearly all shrunken nucleoli in DMSO differentiated neutrophile. However peripheral blood neutrophile didn't contain this protein in nuclei, HP1fociare extended in nucleoplasm. Transcription factories are highly representated throughout HL-60 nuclei in smal foci. We found that RNAP2 foci are localized far from nucleoli in HL-60 and differntiated neutrophiles. A few greater foci are observed nearly RNAP2-appearance border from nucleoli and nuclear pheriphery. In pheriphery granulocytes was discovered great RNAP2 foci thorought nucleus, whence its follow that neutrophilic chromatin isn't constanty silenced. Throught granulopoesis also came to pour out both proteins from nucleus to cytoplasm.

 These results indicated that cDNA microarrays is applicable for assortment genetic loci for diverse experiments studied epigentic regulation of gene expression. As a whole, the data provide an new information of spatial arrangement and nuclear higher order organization through granulopoiesis.

