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Abstract

NANOG maintains the activity of TGF pathway through binding to TGFf

Collagen type 11l (Col3) is one of the three major collagens in the body and loss of expression or mutations in the Col3 key regulators-SMAD2/3

gene have been associated with the onset of vascular diseases such the Ehlers-Danlos syndrome. Previous work reported Senescence associated enzyme, growth arrest and DNA damage of aged cells are reversed TGFp1

significant reduction of Col3 in tissues such as skin and vessels with aging. In agreement, we found that Col3 was bv NANOG A on . o o B S TGEPL Cngmb)
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with Hutchinson’s Guilford Progeria Syndrome (HGPS), a premature aging syndrome. Most notably, we discovered that )iy e | v [ v EEW e | [ N ® NANOG & -+ -+ - F -

ectopic expression of the embryonic transcription factor, NANOG restored Col3 expression in the cells and tissue e , = R = pSMAD?2 GRS D cw— — SMAD2} = SR =~ ~ & T 7 @
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pathway were upregulated, while negative regulators of the pathway were downregulated upon NANOG expression.
ChiP-Seq and immunoprecipitation experiments revealed that NANOG bound to the SMAD2 and SMAD3 promoters, in
agreement with increased expression and phosphorylation levels of both proteins. Using chemical inhibition, shRNA
knockdown and gain of function approaches, we established that both Smad2 and Smad3 were necessary to mediate the
effects of NANOG but only Smad3 was also sufficient for Col3 production. In conclusion, NANOG restored production
of Col3, which was impaired by cellular aging, suggesting novel strategies to restore the impaired ECM production and
biomechanical function of aged tissues, with potential implications for regenerative medicine and anti-aging treatments.
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Figure 8: (B) Collagen type 3 levels upon treatment with TGFp inhibitor - SB431542 in LP and LPN hMSC. (B) Collagen type 3 levels
after SMAD2 or SMAD3 knockdown in LP and LPN hMSC. (C) Collagen type 3 levels after SMAD2 or SMAD3 overexpress in LP and
LPN hMSC. Late passage (13-/6), LPN: Late passage plus 1ug/ml Dox. (*): p<0.05 compared to LP (n=3). Data are presented as
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medium continuously. p<0.05, |Log2(LPN over LPZ)| >1.5 (n=3 independent experiments).




