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MicroRNA : Biosynthesis function and the important role in erythropoiesis

Sithichai Panyasai* ||

Abstract

MicroRNAs are small non-coding RNAs with approximately 18-25 nucleotides in length. The majority
of microRNAs are transcribed from microRNA genes. They play an important role in regulating cellular
functions by controlling gene expression. Thus, cell maturation, differentiation, proliferation, death, metabolism
and development are also regulated by miRNAs. MicroRNAs can bind to specific target sequences in the
3’ UTR (untranslated region) of mRNA, which consequently induces mRNA degradation or suppression of
protein translation. In erythropoiesis, there are more than 20 microRNAs which regulate the normal process
of stem cell differentiation, proliferation and maturation to be erythroid progenitor cells. Expression of each
microRNA is different, depending on stages of cell development. MicroRNA functions appear to be gene and stage
specific in cell maturation and development. Regulation of erythropoiesis by microRNAs is important mechanism
that works in collaboration with transcription factors as a system to prevent ineffective erythropoiesis such as
in thalassemia. In addition, aberrant expression of specific microRNAs may result in abnormal gene function
leading the development of clinical diseases, which have been found in many types of cancers that are likely

to be associated with aberrant expression of microRNAs.
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erythroid maturation tarsets
miR-221 and miR-222 down Human CD34 progenitor cultures KIT Inhibits erythropoiesis
miR-24 down Human CD34 progenitor cultures ALK4 Inhibits erythropoiesis
miR-223 down Human CD34’ progenitor cultures LMO2 Inhibits erythropoiesis
and K562 erythroleukemia cells
mi-150 down Human CD34 progenitor cultures MYB Enhances MEP differentiation into
megakaryocytes
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CD34 progenitor cultures
miR-144 up Zebrafish morpholino knockdown Klfd Inhibits embryonic O-globin production
miR-144 up Primary murine progenitors Unknown Inhibits maturation of CD71 Terl 19
erythroid progenitors
miR-451 up Zebrafish morpholino knockdown gata2 Promotes erythroid maturation and
resistance to oxidative stress
miR-451 up Overexpression and gene ablation ~ Ywhaz/14-3-3C  Promotes erythroid maturation and
in erythroidleukemia cells and mice resistance to oxidative stress
miR-191 down Mouse primary erythroid progenitors Riok3 and Mxil Promote erythroblast chromatin

condensation and enucleation

mir-15a and miR-16-1 down Human cord blood CD34" cells MYB Promotes y-globin expression
miR-96 down Human CD34 progenitor cultures V-globin  Inhibits Y-globin expression
miR-376a down Human CD34 progenitor culturcs CDK2 Promote erythroid differentiation

(Aaulasa1n Zhao G, et al. MicroRNAs in erythropoiesis. Curr Opin Hematol 2010; 17: 155-62.)
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