Disclaimer

The information in this presentation has been reviewed and
approved for public dissemination in accordance with U.S.
Environmental Protection Agency (EPA). The views expressed
in this presentation are those of the author(s) and do not
necessarily represent the views or policies of the Agency.
Any mention of trade names or commercial products does
not constitute EPA endorsement or recommendation for use.
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Population vs. Individual Response
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Presenter
Presentation Notes
We know that one person’s genome cannot represent the genetics present in an entire population, so we wouldn’t we use just one strain of mice to represent the entire mouse genome. The Collaborative Cross genetic reference population consists 8 founder strains and “funnel” breeding to mix the genomes.(next slide) The founders capture ~90% of the known allelic diversity across the mouse genome 



Collaborative Cross iPSC
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Presenter
Presentation Notes
The Collaborative Cross genetic reference population consists 8 founder strains and “funnel” breeding to mix the genomes. The founders capture ~90% of the known allelic diversity across the mouse genome 

The CC is ideally suited for investigating genetic differences in response to environmental exposures; it has genome-wide variation and is infinitely reproducible. We also know that iPSC-derived cardiomyocytes can replicate inherited cardiac disorders, which suggests that genotype-dependent phenotypes can be recapitulated in a toxicity screen with the organotypic model in the context of an embryoid body and validated in genetically matched mice.
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Induced Pluripotent Stem Cells (iPSCs)

Sendai virus vector
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Presenter
Presentation Notes
Before organotypic embryoid bodies can be generated, induced Pluripotent Stem Cells or iPSCs must be derived from somatic cells. We have been using mouse embryonic fibroblasts or MEFs. We started with adenoviruses, but they were integrating. We have tried various induction techiniques, with mRNA, miRNA, small molecule inhibitors, and several different types of transfection reagents, all of which were cytotoxic to the cells. At the last meeting Jamie Thompson (derived the first human ES cells) from Wisconsin suggested a nonintegrating virus, because with the integrating virus we were not getting differentiation so we switched to the SeV Vector. It is a nonintegrating, transient vector that replicates in the cytoplasm. It takes about 12 weeks to fully reprogram these cells and clear the Sendai virus. As you can see here…(next slide)

Changed media every day now with PD98059 (MEK1/2 inhibitor) and CHIR99021 (GSK3 inhibitor and WNT activator). 




Clearing Sendai Virus
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Presenter
Presentation Notes
We are able to confirm elimination of the Sendai Virus Vector (point to the slide) with specific transgene primers and also verify pluripotency with murine-specific endogenous stem cell markers.


Fndogenous Expression of Stem Cell

© © © ©
| - | - | - | -
= = = =
o) L o L o o
o, o TTREN ) w O o
T + > o+ >+ +

2000—
1650—

1000—
650—

400—
300—

200—
100—

mmOct3/4 mmKIf4 mmC-Myc mmSOX2


Presenter
Presentation Notes
and also verify pluripotency with murine-specific endogenous stem cell markers.
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Embryoid Body Formation
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Presentation Notes
Embryoid bodies are three dimensional aggregates of stem cells, and they differentiate into cardiomyocytes with the omission of leukemia inhibitory factor from stem cell media. There are several methods for making embryoid bodies, suspension culture is the most simple, but creates embryoid bodies in a variety of sizes, which would not be suitable for cardiotoxicity testing. Hanging drop creates Ebs of consistent size, but is extremely labor intensive and does not yield many Ebs. To achieve Ebs of consistent size and high throughput….The Aggrewell system consists of microwells that when a cell suspension is centrifuged, distributes cells evenly among the wells. Several conditions were attemped based on the current literature, and we found that 20% FBS on a rocker was optimal. (Rinsing solution, ascorbic acid, MTG in media, 24-72 hours for formation before suspension culture cells/EB). 

When we finalized the first iPSC transduction and cleared the vector, we immediately put those into the aggrewell plate with more frequent media exchange than originally recommended was necessary, and increased serum (20% FBS), and on a plate rocker. 11 days in suspension culture the EBs started beating. Since then we have been expanding equipment to meet the demand for generating high amounts of the embryoid bodies (room for all the shakers in the incubators). Going to try 


Contracting Embryoid Bodies
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Presentation Notes
A few weeks ago we were able to generate beating embryoid bodies with the Aggrewell system. We have optimized the conditions to generate the highest yield, and will expose the embryoid bodies to three doses of toxins to assess cardiomyocyte beating functions such as calcium flux (next slide) and viabillity.

beat rate, peak amplitude, peak width (at 10% amplitude), peak spacing, peak rise (time from 10% to 90%), peak decay (time from 90% to 10%), and peak irregularity 






Calcium flux
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Presentation Notes
When exposed to the various toxins, this dye should indicate changes in calcium flux in the embryoid body



Current Progress

iIPSCs
o 48 CC lines

o 23 lines transduced

Embryoid Bodies
o Toxicity Screening

In vivo Studies (Project 1 toxins)
o Sematilide

o Chloroquine

> Sotalol

o Disopyramide phosphate
o N-acetylprocainamide
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Presentation Notes
These chemicals were shown to have heterogenous responses across genetic backgrounds. Conditions for cardiomyocytes-inhibitors, serum, hypoxia

Selecting chemicals based on Project 1, which is what Fabian discussed earlier
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Presentation Notes
These chemicals were shown to have heterogenous responses across genetic backgrounds. Conditions for cardiomyocytes-inhibitors, serum, hypoxia

Selecting chemicals based on Project 1, which is what Fabian discussed earlier, we are now initiating exposing the CC mice to these chemica

Since project 1 has already identified chemicals that appear to have differential carditoxicity, we are initiating exposoing the CC mice to these toxins as well as the embryoid bodies.


Questions?
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