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ABSTRACT

Harnessing the Power of Cells™

Induced pluripotent stem cells (iPS) enable pluripotentiality through the
reprogramming of adult cells thus avoiding use of embryonic cells and
the associated ethical dilemmas. IPS technology has considerable
clinical potential in the generation of personalized, autologous cells with
pluripotent differentiation capacity and thus numerous medical
applications. Original methods of iPS generation involved transfection
with: POU5-F1 (Oct 3-4), Kplf4, Sox2 and c-Myc (Wernig, M, et. al, Nature
448:318-24, 2007). However, clinical application of iPS technology will
require methods of iPS generation without transfection of target cells
with foreign genes to ensure safety. Here, we describe a well-
characterized human MSC line expressing POU5-F1, considered a
master regulatory element or gatekeeper of pluripotentiality (Pan, GJ, et.
al, Cell Res.12: 321-9, 2002), and its application to studies of de-
differentiation and differentiation of these modified human MSC. Native
MSC serve as control cells with known multipotent differentiation
capacity and self-renewal properties. POU5-F1 expressing MSC are
compared with regard to self-renewal and differentiation capacity and
the effects of additional factors known to modify or induce
differentiation are determined. The effects of promoters, enhancers and
epigenetic regulators of Kplf family genes, Sox2, etc may also be
studied. This cell line may be an important tool in the investigation and
development of robust commercial methods for the generation of iPS
cells without the necessity of transfection with foreign genes.

PROJECT OVERVIEW: Process Steps

Lentiviral Expression Vector: CMV promoter, human POU5-F1 insert , mamalian
puromycin resistance gene (EX-Z0092-Lv 105; GeneCopia, Inc.)

Step 6: Perform limited dilution cloning and expand single colonies

Step 1. Transduce competent E. Coli (Strain GCI-L3) & Isolate single colony

Step 7: Isolate single colony clones and expand; cryopresserve or expand and characterize.

Step 2: Expand transduced clone in LB broth + Ampicillin;
15 ml to 50 ml & glycerol stock

Step 8: Determine self-renewal properties of select clones.

Step 3: Purify plasmid (Qiagen HiSpeed Plasmid MidiPrep) and characterize by UV absorptior
spectrum

Step 9: Determine chondrogenic, adipogenic and osteogenic differentiation capacity of select
clones.

Step 4: Generate Pseudovirus particles: Expand & co-transfect 293Ta cells; harvest
pseudovirus and determine titer using EX-EGFP-Lv105 vector.

Step 10: Determine potency of native MSC, POUS-F1 exprssing MSC and human fibroblast cell
line in LumistemTM Assay.

Step 5: Culture human MSC in growth medium and transfect with POU5-F1 Pseudovirus
particles .
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METHODS

RESULTS

Selection of Transfectants:Initial studies showed that native human MSC were
sensitive to puromycin and desesponse experiments showed that >{wg8nl
puromycin in the medium effectively killed native MSC. Since we routinely used 1
ug/ml puromycin for expansion of clones, it is highly likely that only those cells
expressing puromycin resistance grew in this medium.

Figure 1 shows the selection of transfectants by lethal dosage of puromyein. Pre
transfection shows classic MSC morphologd éhis was maintained until about day
when differentiated structures were apparent similar in morphology to adipocytes.

RESULTS

Figure 1: Selection of Transfectants
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Isolation and Expansion of Single Transfected Cédlisnited dilution cloning was usec
to isolate and expand single colonies. We were able to isolate and expand about
Individual cloneswith this method. Figure 2 shows phase contrast micrograph® aff
these colonies, Clone H12. While there were classic mesenchymal type cells witr
cultures, there were also apparently differentiated structures, especially resemblin
chondrocytic lineage. These structures were dependent on the envitasee for
expansion as the lower two panels of figure 2 show passage 6 cells at 3 deaykiseb
within a T-flask (left) or within a single well of a 4&ell plate (right), both cultured in
otherwise identical conditions.

Figure 2: Expansion of Clone H12: Passage 4-day 7 (upper panels) &
passage 6-day 3 (lower panels)

RESULTS

Figure 3: Differentiation Capacity of Transfectants and Native MSC
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CONCLUSIONS

Transfection of human MSC with a lentiviral expression vector containing the POU%1 gene
resulted in expandable, attachmentdependent cells with multipotent differentiation
capacity comparable to native MSC, slower growth rate, increased size and increased
stem cell potency suggesting expanded differentiation capacity including possible
adipogenesis without presence of classic differentiating agents. These cell lines may be
useful in expanding our knowledge of the key events of IPS reprogramming and in the
production of terminally differentiated cellular systems for use in drug discovery and
development.
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