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Nuclear Ago2 regulates hATSCs survival through direct control of miR10b and SEPN1 
expression; Argonaute 2 (Ago2) has a leading function in miRNA-induced RNA silencing, 
which is a conserved gene regulatory mechanism in cells and organisms. miRNAs are critical 
for stem cell self-renewal, development and other functions.  We are reporting here that nuclear 
Ago2 directly controls human adipose tissue-derived stem cell (hATSC) survival in response to 
a critical dose of reactive oxygen species (ROS)-mediated oxidative cell damage or senescence by 
binding to a specifi c region of functional genes. Th e role of nuclear Ago2 has not been reported. 
Here, we show that human ATSCs in which Ago2 was downregulated underwent apoptosis. 
Silencing of Ago2 in hATSCs signifi cantly induces upregulation of miR10b and miR23b 
expression. Th ese mirs directly interfere with ROS scavenging gene expression, such as TXNL1 
and GPX3. Upregulation of miR10b and miR23b is suffi  cient to induce hATSC cell apoptosis 
via p38 MAPK phosphorylation and Caspase 3 activation. In addition, Ago2 overexpression 
or interference of miR10b and miR23b expression in hATSCs partially rescued H2O2/ROS-
mediated apoptotic cell death by upregulating TXNL2 and JUNK, Caspase 3, and cytochrome 
C expression. Nuclear Ago2-mediated miR10b and miR23b downregulation also allows cells to 
escape senescence, which results in TERT activation, stemness overexpression, and improved 
self-renewal and diff erentiation through Wnt5a/β-catenin activation. Ago2 expression is 
critical for stem cells to escape senescence through mir10b and mir23b downregulation. Ago2-
binding gene Selenoprotein N1 (SEPN1) was also eff ectively involved in hATSCs’ survival and 
self-renewal through ROS-mediated p38 MAPK inactivation. 
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