Paracrine engineering of cardiac stem cells O
1Ot Cmm/nse using non-viral somatic gene transfer LV RLATL

I[i”l?{i;]mlflf][-:{“l“ilfm university of ottawa : : DE L'UNIVERSITE D'OTTAWA
Tatsiana Yeuchyk, Darryl R. Davis
Cardiac Translational Research Lab, University of Ottawa Heart Institute, Ottawa, Ontario

N

Introduction . . .
I T - .occcon was quantied using flow Ao s

Heart failure afflicts over 500,000 Canadians cytometry. IGF-1 expression was analyzed -
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cardiovascular care, the 1-year mortality (ELISA) specific to human IGF-1. 2% | 55
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repairing damaged hearts. As such, treatments ot s i e s R N g e g
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ngs gre heing activelv investiaated and have _ o | Figure 6. DNA minicircle transfection promotes Figure 10. Representative images of mouse

ghown) romising abilitiezsl o resgue oat and Figure 2. Flowchart of minicircle experimental GFP expression in CSCs. (A) Flow cytometry QSCs transfected with GFP mRNA using

re-vascEIarize dgmage d cardiac tissu’e P methodology. demonstrating GFP expression 3 days after Lipofectamine MessengerMax veS|cI_es. Images

| Trlink  Biotechnologies GEP mMRNA  was GFP minicircle transfection of mouse CSCs were taken 3 days after transfection. These
Given that the majority of CSC-mediated repair Is - J . . (n=1), compared with control (B). The results cells correspond to the results of Figure 7,
. ;L _ transfected into CSCs at varying doses using . . howi 47% rate of transfect i

mediated through Indirect cytokine/exosome - - . . showed a 64.8% expression of GFP in showing a o rate of transfection efficiency
. . . Lipofectamine MessengerMax vesicles with . ind GEP mRNA

stimulation of endogenous repair, our lab has transfected cells. However, the electroporation using m :

. _ subsequent GFP expression evaluated usin .
shown that overexpression of pro-healing : P J process also resulted in 80% cell death.

. A T flow cytometry. _
cytokines (i.e., insulin-like growth factor 1 (IGF-1) Conclusion

or stromal cell-derived factor (SDF-1a)) by
human CSCs increases transplanted cell survival
and therapeutic regeneration. Genetic alterations
of CSCs have been traditionally accomplished
using lentivirus but the risk of random insertion
mutagenesis obviates straightforward clinical Figure 3. Flowchart of mMRNA experimental
translation. methodology.

Compared to established stable immortalized
cell lines (i.e., HEK cells), CSCs are remarkably
resistant to transfection- thus rationalizing the
use of electroporation. Electroporation
promoted GFP minicircle uptake but at a very
high rate of cell death (~80%).

Therefore, we explored the abilty of DNA Figure 7. Representative images of GFP-| | Surprisingly, IGF-1 DNA minicircles did not

minicircle and direct mRNA transfection to transfected mouse CSCs taken 3 days after promote the IGF-1 expression by CSCs. Using

promote the expression of foreign transcripts to transfection. These Images correspond to the minicircles did not prove to be an effective CSC

enable genetic engineering. results of Figure 4, demonstrating a 64.8% transfection strategy for IGF-1; refuting our
Qg transfection efficiency using minicircles. initial hypothesis.
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expression with little cell death. Future work will
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o Transplantation improved focus on designing IGF-1 mRNA expression
ardiac stem into damaged cardiac function 0.34 _
cells heart tissue ) cassettes. If this method proves to be

successful, it will enable straightforward clinical
translation of genetic engineering to boost the
regenerative potential of CSCs.

Figure 1. Flowchart of CSC-mediated therapy for
heart failure with overexpressed IGF-1.
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Minicircle vectors were prepared containing
either green fluorescent protein (GFP) or human
IGF-1. Minicircle preparation followed the
protocol of the Systems Biosciences MC-Easy
minicircle DNA production kit. Plasmids were
grown In E.coll ZYCY10P3S2T strain bacteria and
Isolated using a Maxiprep Kit.
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