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GENERATION OF EQUINE INDUCED PLURIPOTENT STEM CELLS: A KEY STEP 
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ÅOsteoarthritis isa majorcontributor to disabilityin humansandto chroniclamenessin horsesĄ iPSCscanbeusedfor therapybut pre-clinical

knowledgeis limited to smallanimals.

ÅEquinejoints better resemblehumanfeatures(models) + horsescanbenefit from cell therapy(patients) = OneMedicine

ÅIn order to developa OneMedicineapproachfor osteoarthritis,our first goal is to establishequine iPSCsfrom new sourceswith potential

chondrogeneiccommitment:

ÅUmbilicalcordblood MSCs

ÅArticular chondrocytes

ÅEmbryo-derivedMSCs
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Lentiviral reprogramming

Abbreviations: iPSC: inducedpluripotent stemcell; MSC: mesenchymalstromalcell; MOI:
multiplicity of infection; CB: umbilical cord blood; iMEF: inactivated mouse Embryonic
fibroblasts; GSK3b: glycogensynthasekinase-3 beta; ¢DCʲ: transforminggrowth factor-
beta; KORS: knock-out replacementserum; LIF: leukaemiainhibitory factor; bFGF: basic
fibroblastgrowth factor; AP: alkalinephosphatase; EBs: embryoidbodies; a-SMA: smooth
musclealpha-actin; b3-tub: tubulin beta-III; AFP: alpha-fetoprotein.
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Reprogrammingsystem

ÅRetroviralreprogramming(singlefactors)Ą lower transduction,lesscontrol

ÅLentiviralreprogramming(cassette)Ą highertransduction,morecontrol

Cultureconditions

ÅKnock-out media(LIF+ bFGF) + feedercellsĄworksbetter for equineiPSCs

ÅInhibitor cocktaildid not enhancereprogramminganddecreasedproliferation

However,neither the reprogrammingsystemnor the culture conditionsseemed

to be the most importantĄOriginof cells

Å Clearsuperiorityof embryo-derivedcellsoverperinatalandadult cells

Ą Endogenousexpressionof pluripotent factorscanenhancereprogramming

Ą In spite of presentingthe lowest transductionefficiency(intrinsicresistance

to virusinfection?)

This work illustrates the significant challenges associated with the generation of iPSCsin veterinary species

Understanding pluripotency networks in animals is key to provide appropriate conditions for reprogramming 

The varying requirements in different species make it necessary to develop 
iPSC reprogramming protocols for equine cells,

ideally serum-free and feeder-free to facilitate clinical application
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Characterisation of equine iPSCs derived from embryo-MSCs

1. Celular characterisation 2. Molecular characterisation 3. Functional characterisation

Expression of pluripotency markers by reprogrammed cells. In vitro differentiation potential. Typical morphology of iPSCs colonies.

Ą qPCR

Ą Immunofluorescence

Ą Ability to form EBs

Ą Ability of the EBs to differentiate into cells of the three germ 
layers. 

Immunofluorescence: markers of mesoderm (a-SMA), ectoderm (b3-tub) and endoderm (AFP). 

*20% KORS + 1000 U/mL LIF + 10 ng/mL bFGF

*

Goodcharacterisation

ÅCelular

ÅMolecular

ÅFunctional

Reprogrammed cells are

iPSCs.
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