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Alteration in expression and function of transcription factors (TF) has been 
frequently associated with neoplastic transformation and hence represent important 
target for cancer therapy. We have reported aberrant of transcription factor Sp1 activation 
in Waldenstrom’s macroglobulinemia cells when compared with normal B cells. By gain 
of - and loss of Sp1 function studies we demonstrated that Sp1 signaling is supportive of 
WM growth and survival. Moreover targeting Sp1 activity with the small molecule TMP 
significantly inhibited cell proliferation and induced cytotoxicity in a dose- and time-
dependent manner in WM cells, suggesting that specific inhibition of Sp1 activity may be 
an interesting potential therapeutic. The effect of Sp1 inhibition on WM cell growth and 
survival was partly achieved through interference with NF-κB and STAT3 signaling 
pathways. Importantly, combined use of TMP with BTK or IRAK1/4 inhibitors resulted in 
significant and synergistic dose-dependent anti-proliferative effect in MYD88 L265P–
expressing WM cells, suggesting that WM patients may benefit from therapies targeting 
Sp1 alone or in combination with agents targeting MYD88 pathway or its downstream 
targets (Fulciniti et al., 2014). At the molecular level, we have identified miR-23b as 
repressor of Sp1 in both WM and multiple myeloma (MM) cells. We have found miR-23b 
to be down-regulated in WM, MM and plasma cell leukemia (PCL) patient cells, 
compared to normal counterpart. Interestingly, interaction of BMSC with tumor cells 
resulted in further decrease in miR-23b expression. Expression of miR-23b decreased Sp1 
mRNA levels via 3’UTR binding, as assessed in luciferase reporter assays. On the other 
hand, genetic and/or pharmacological inhibition of Sp1 led to miR-23b up-regulation, 
thus highlighting the occurrence of a feedback loop between miR-23b and its target. Of 
note, miR-23b transfection significantly reduced Sp1-driven NF-κB activity in MM and 
WM cells and decreased cell proliferation and survival, along with induction of caspase 
3/7 activity. Taken together, these data support a model in which the microenvironment 
reduces miR-23b expression in tumor cells, which increases Sp1 activity to promote NF-κB 
signaling and mediate tumor cell growth and survival.  
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