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MicroRNAs are short, non-coding RNAs, which bind to the 3’UTR of messenger RNAs, thus suppressing the translation 
process. MicroRNAs may be intragenic and positioned more or less adjacent to their targets. However, it has been asserted 

that transcription factors (TFs) and microRNAs engaged in feed-forward/feed-back loops are stabilizing cell phenotypes. 
Many researchers, engaged in osteoblast and bone engineering, have focused on Runx2 and Osterix (SP7), being two TFs 
instrumental in osteoblastogenesis, as well as various microRNA species targeting them. However, when using bioinformatics 
(the Mir@nt@n algorithm), it appears that other osteoblast-”specific” TFs, like SP1, are involved in regulatory loops. The work 
presented here indicates that stabilizing the interactions of SP1 with microRNA species targeting it (e.g. mir-204, mir-211, 
mir-24, -mir-149, and mir-328) may lead to a better differentiation of stem cells to osteoblasts, thus producing a better bone 
tissue more able to withstand an inflammatory environment compared to over-expressing the TFs Runx2 and Osterix (SP7). 
The experiments conducted are based on manipulations of TF or microRNA levels using polycistronic constructs of pre-mirs 
and antago-mirs, up- or down-regulation of TFs using gene-expressing vectors and sh-RNA expressing lentiviral constructs, 
adipose stem cells grown in an osteoblast-differentiating medium ± cytokines from Th-17 cells, co-cultures with osteoclasts 
differentiating from PBMCs, as well as manipulated osteoblasts injected into the tibial muscle of SCID mice. Other important 
transcription factors involved in regulatory loops are SP3, Ets-1, as well as SPI1, JUN, and FOS. Finally, we make an attempt to 
rank SP1 compared to SP3 and Ets-1 featuring their “stabilizing potency”.
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