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I. Abstract Body 
Adipose tissue derived Stem cells (ADSCs) are emerging as a promising source of autologous stem cells suitable for cell-based therapy. Over couple of decades numerous studies have demonstrated the differentiation potential and widened plasticity of ADSCs.  Here, we studied ADSCs isolated from the Infrapatellar fat pad (IFP) resected during knee Arthroplasties (IFP-ADSCs). With multi-lineage mesodermal, possible neuro-ectodermal and definitive endodermal potentials also, the IFP- ADSCs could conceivably be an alternate to pluripotent Embryonic Stem cells in both the lab and in the clinic. Unlike Embryonic Stem Cells (ESC) ADSCs have limited population doublings. In addition, ADSCs while undergoing differentiation lose their stemness, gain specific gene expression and become specialized cells. The present in vitro study investigates the implicit significance of passages (P) on the stemness of IFP-ADSCs, and the possibility of predicting the same using expressed markers. In well-defined differentiation protocol, the intrinsic and the extrinsic factors along with epigenetic modulators play a very crucial role. Serial passaging of IFP-ADSCs from Stromal Vascular Fraction (SVF) to P>6 would exert more impact on the above-mentioned parameters. By characterizing IFP-ADSCs with potential markers along the sequential passages would help us to predict which passage would suits for an appropriate differentiation protocol or cell-based therapies, where both depends on the stemness.  Nucleostemin, a GTPase shuttles between nucleolus and nucleoplasm, involved in Stem cell proliferation and vanishes prior to terminal differentiation.  Stem cells from P2-P4 with it homogenous monolayer of mononuclear fibroblast retains nucleostemin’s exact sub- cellular compartment and indicates the rich stemness of ADSCs.  Later passages, the IFP-ADSCs tends to move towards neural-lineage cells.
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