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Yamanaka Method
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Human Dermal Fibroblasts Induced Pluripotent Stem Cells



Immunofluorescence Test

Oct 4-transduced Fibroblasts

ES Cells (+ control)

Blue (DAPI): nuclear membrane of all cells

Red : Cells containing the Oct 4 protein (expressing
the Oct 4 gene)

Untransduced Fibroblasts (- control)




These AP positive IPSC colonies are expressing surface antigens characteristic
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Problems with the Yamanaka Method

* Carcinogenic reprogramming factors

* Viral integration into the genome

* Interferes with endogenous gene expression
* Can lead to tumors

* Large number of viral integrations per cell



Approaches to iPSC Generation

Integrating Vectors

Excisable Vectors

‘Retro/lentiviruses
* ox-CRE mediated excisions

*[ransposons

Non-Integrating Vectors

‘Direct Delivery of Proteins

*'MicroRNA
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* Using fewer reprogramming factors
* Specifically avoiding Klt4 and c-Myc
* Using a single expression “cassette”

rather than multiple vectors



Excisable Vectors

*pDiggyBac transposons

*Capable of carrying |0 kilobases of DNA
*Can be excised seamlessly using piggyBac transposase
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http://www.transposagenbio.com/page.php?!page=our-technology



http://www.biocat.com/cgi-bin/page/sub2.pl?sub1=stem_cell_related_products&sub2=pluripotency_genes:_expression_constructs&main_group=cell_biology

Protein Delivery

* Purified reprogramming proteins are
attached to a cell-penetrating peptide

* No integration Into the genome
* No nucleic acids involved

* More time consuming and less efficient
than viral integration

* Multiple rounds of protein treatment
may be required for full reprogramming
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http://www.3dchem.com/molecules.asp?!ID=53



http://www.biocat.com/cgi-bin/page/sub2.pl?sub1=stem_cell_related_products&sub2=pluripotency_genes:_expression_constructs&main_group=cell_biology
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* Can replace the reprogramming
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