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1) the adaptationof ArunAB 1 0 me duniguadulture systemto induced pluripotentstem cells (IPSQ to
generatanesenchymadike progenitorcellsin vitro.

2) thesimialritybetweenPSCderivedprogenitorsandhumanembryonistemcell (hES(Joderivedprogenitors

3) the capacityof IPSCfor mesenchymadrilineagedifferentiationn comparisorto hES@derivedmesenchymal
cellsandadultsourcesof mesenchymatemcells,with particulannterestin osteogenidaifferentiation
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(A-D) IPSCOCPcells weredifferentiatedowardan osteogenighenotypeor 28daysin ArunAB i 0 me DifferentiatiodMedium AlizarinRedS staining
showed(A, B) iIPSCOCPcells and (C) hESCderivedmesenchymaprogenitorcells (A r u nSAIOES )
demonstratedhorerobustcalciumdepositionn comparisorio (D)bonemarrowderivednesenchymatemcells(BMMSC)

(E)negativestainingcontrol

IPSCcells culturedin a feede#free system(A) will initiate epithelialmorphology(B) that overtakethe cultureuponexposureto A r u nD&rivatiorMedium
Whencells are passagednto plastictissueculturedishesin A r u nPRopagiatiorMediumthe epithelialcells transitionto a mesenchymagbhenotypgC)
(20X). IPSCOCPcellsresembldhumanembryonicstemcell (hESQ culturesdifferentiatedisingthe sameprotocol(ArunAB i 0 me i T d-aVl Hals
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CD90 > 90% > 90% . dDifferentiai dium
IMR90 human lung fibroblasts wa@nsducedvithlentiviralvectors encoding @uripotencyactors, OCT3/4, NANOG, SOX2, KLF4, LIN28/¥6d c Exposureto ArunAB I o me dhifferentiabosMediumfor 28
CD105 > 90% > 90% daysresultedn formationof sphericaimasseswith distinctAlcian
Blue stainingof acid mucopolysaccharides both iPSCderived
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to adultbonemarrowderivedmesenchymadtemcells(BMMSC)
(A) IMR90 humanlung fibroblastsbeforetransductionwith (A) IPSCOCPcells generatedwith ArunAB I o0 me dcultaraslystemdisplay fibroblastlike morphologytypical of mesenchymatells IPSCOCPcells

lentiviralvectorsencodings pluripotencyactors(100X) resemblehESCderivedmesenchymairogenitorcells(A r u SA6=s ) andadult sourcesof mesenchymal :
(B) Transduced IMR90 cells cultured on mouse embryonic stemcellsdWh a r tlalyurdkslicalcordderivedandbonemarrowderivednesenchymatemcells(UGMSCandBMMSC) ( O n CI u S I O n S
fibroblastd MEFsjormcolonylike structureq200X). (B)IPSCOCRPcellsdemonstrat@a similargrowthrateto andcanbepropagatedvermultiplepassageg>10passagesasadherentmonolayers

&D) iPSC coloni osel blehESCi hol q (C)FlowcytometryresultsdemonstrateP SCOCPcells are >9( positivefor CD73 C®0and CDOLOS indicativeof a MSCmarkersignature IPSCOCPcells
(GD) IPSE colanies closely resemblenESC in morphologyan V' IPSGDERIVED OSTEO/CHONDROGENIC PROGENITORSELCS tells) SHOW ENHANCED
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In vitropreliminary studies.

Ad | 0 O U e n ICD Iffe re ntl atl O n Yy IPSCOCP cells mimic umbilical cord MSC rather than bone marrow MSC In their lineage
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E) In contrast, adult b hymat . e . . . .
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(A)PluripotentPSCcoloniesculturedon MEFsstainpositivefor alkalingphosphatasactivity (100K).

(B)Readtime PCRdemonstratethatNANOGOCB andREX werehighlyup-regulatedn iPSCfollowinglentiviraltransductionmRNAevelsweresignificantly (F)negativestainingeontrol of bemg maintained as robust, adherent monolayer cultures for multlple passages, with distinctive Utl|lty

higherin iPSCthanin nontransducetMR90cells(p<0.095, asindicatedvithanasterisk(*) future orthopedic regenerative medicine applications.
(C)iIPSCstainpositivefor SSEA, Tral-60andTral-81surfacemarkerexpression200X)
(D)IPSCformteratomasn Vvivo.



