
System Biosciences (SBI)System Biosciences (SBI)

Jacob Lesnik
Assoc. Product Manager
System Biosciences

Tools to Study Tools to Study 

Stem Cell BiologyStem Cell Biology



Tools for Stem Cell BiologyTools for Stem Cell Biology

SBISBI’’s Suite of Tools fors Suite of Tools for

Studying Stem CellsStudying Stem Cells

Lincon Stamp, Monash Institute for Medical Research
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Types of Stem Cells

Cluster of epithelial progenitor cells grown from hES cells.
Ernst Wolvetang, Monash Institute for Medical Research
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Stem Cell Differentiation Reporters
- Cell-specific promoters drive GFP and Zeocin 
selection in differentiated cells – monitor differentiation 
in real time

- Rapidly create transgenic lines and ES reporter cells

Figure: New generation of dual 
reporter vector uses both GFP 
and ZeoR reporters
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Stem Cell Differentiation Reporters

Sorting & Selection

Figure: New generation of dual 
reporter vector uses both GFP 
and ZeoR reporters
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Stem Cell Differentiation Reporters
- Data from collaborator:
Dr. Rouel Roque and TJ 
Bartosh

- Testing the effect of retinoic 
acid (RA) on cardiomyocyte 
differentiation.

- Infected cells with human 
and murine TNNT2 reporter 
virus and differentiated with 
RA

Figure: Cardiac myoblasts 
infected with TNNT2 reporter  in 
presence or absence of ATRA



Astrocytes derived from neural stem cells co-express endogenous GFAP 
and GFP from a lentiviral mGFAP promoter.  Clockwise from top left; DAPI 
(blue), mGFAP_GFP (green), merge, GFAP (red).  Data provided courtesy of 
Dan Hoeppner, McKay Lab, NINDS.
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Stem Cell Differentiation Reporters
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Stem Cell Differentiation Reporters

- Available as 
prepackaged 
virus or plasmid 
off the shelf

- Custom 
construction for 
any Reporter 
Gene also offered
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Stem Cell Differentiation Reporters

Beta cell
Reporter

Astrocyte
Reporter
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mGFAP Reporter used to trace Astrocyte Differentiation
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Stem Cell Pluripotency Reporters

Figure: New generation of dual 
reporter vector uses both GFP 
and ZeoR reporters

- Reporters for Human and Mouse
Nanog & Oct4 allow easy monitoring of 

undifferentiated ES cells
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Stem Cell Pluripotency Reporters
Nanog & Oct4
Reporters 
available in 3 
different 
backbones:

pGreenZeo

pRedZeo

pRedTK
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Stem Cell Pluripotency Reporters
- Data from collaborator: Dr. Tim Kamp and Chad Koonce

Figure: Transduced H9 hES cells showing Oct4 and Nanog expression

pGreenZeo-mOct4

pGreenZeo-mNanog
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H9 hES cells

pGreenZeo-CMV
Transduced
H9 hES cells

pGreenZeo-mOct4
Transduced
H9 hES cells

pGreenZeo-mNanog
Transduced
H9 hES cells

GFP

Phase
Contrast

H9 hES cells were transduced with pGreenZeo reporter constructs containing specific 
promoters for CMV, mOCT4, or mNANOG. Cells were cultured for 8 weeks on Matrigel 
coated plates with MEF conditioned medium containing 1 ug/ml Zeocin. Cells 
photographed here were split and grown on MEF feeders layer for four days.  Data 
courtesy of Dr. Timothy Kamp and Chad H. Koonce, UW-Madison Medical School & 
WiCell Research Institute.
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Stem Cell Pluripotency Reporters
- Data from collaborator: Dr. Tim Kamp

Figure: GFP-Reporter and Oct4-Immunostained Double Positive Cells

pGreenZeo-CMV transduced cells

pGreenZeo-mOct4 transduced cells
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Stem Cell Pluripotency Reporters
- Data from collaborator: Dr. Tim Kamp

Figure: Embryoid bodies 
transduced with lentivirus

pGreenZeo-CMV
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Stem Cell Reporters
- Also can use positive control (CMV promoter) to 
create Tracer Lines for tracing cell lineage

Figure: Human Mesenchymal 
Stem Cell Reporter Line

pGZ-CMV
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Induce 
Pluripotency 

with iPSC 
Factors

Image: Christina Ullman
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Induce Pluripotency with iPSC Factors
Reprogram adult cells to create iPS cells with 
SBI’s pluripotency factor constructs
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Induce Pluripotency with iPSC Factors
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Induce Pluripotency with iPSC Factors
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pGreenFire Pathway Reporters
- Accurately monitor activity of transcriptional factors natively

- Easily construct stable reporter cell lines

- pGreenFire: New generation of dual reporter vector uses both 
GFP and Luciferase reporters

Figure: New generation of dual 
reporter vector uses both GFP 
and Luciferase reporters
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pGreenFire Pathway Reporters

Figure: New generation of dual 
reporter vector uses both GFP 
and Luciferase reporters

Sorting & Quantitation
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pGreenFire Pathway Reporters

Example of NFkB Reporter Structure 
used to create Stable Cell Lines:
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pGreenFire Pathway Reporters

Figure: 
Jurkat/NFkB/GFP 
reporter cells 
sorted after 
treatment with 
TNF-alpha

Easily Sort cells based on Transcriptional Activation:
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pGreenFire-LXRE
Sample Data
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GeneNet™ Genome-wide shRNA Libraries

Figure: Example of 
high-throughput 
screen using an 
siRNA library 
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MicroRNA Profiling

qPCR Array for 95 miRNAs involved in 
self-renewal and development.
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SBI Launches New Website!


