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Who are The Transfection Experts? 

• Founded in 1995 

• Mirus Bio is in Madison, WI 

• Home of the UW Badgers 

• TransIT® Transfection Reagents 

• Ingenio® electroporation 

• Label IT® technology 
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Mirus Bio TransIT® Technology 

• First serum compatible  TransIT®-LT1 

• First siRNA reagent   TransIT®-TKO 

• Large RNA delivery  TransIT®-mRNA 

• New broad spectrum  TransIT®-2020 

• Protein production   TransIT-PRO® 

• 3D cell culture  

  NEW!  3D Transfection System 

+ 
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Traditional Transfection Applications 

• Viral integration considerations 

• Simple and user friendly TransIT® advantage 

Non-viral alternative 

• Exogenous gene expression 

• Protein production 

• Stable cell line transfectants 

• Virus production 

DNA/RNA transfection 

• Gene knockdown 

• Pathway analysis 

• Gene regulation 

siRNA/miRNA 
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Emerging Applications for Transfection 

• Stem cell research 

 

 

• High Throughput Screening 

 

• Large-scale protein production 

 

• 3D-Culture Systems 

Images Courtesy of  

Cellular Dynamics International 

Transfection of iPS Cells with  Ingenio® and TransIT®-2020 
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Stem Cell Applications 

• Stem cell reprogramming and differentiation 
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Methods for Reprogramming 

• Retroviral transduction 
Takahashi et al. (2006). Cell 126: 663-676. 

Junying et al (2007). Science 318: 1917-1920. 

 

• Novel approaches 
– Plasmid delivery 

– Transposon approaches 

– Protein transfection 

– Sendai virus 

– RNA mediated 

– Episomal plasmids 

– mi-iPSCs 
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Methods for Reprogramming 

Plasmid transfection 
 
 
 
 
 
 
 
 

 
 

Fig. 2. Generation of virus-free iPS cells 

Science (2008) 322: 949- 953 



9 © 2011  Mirus Bio LLC. All rights reserved. 

www.TheTransfectionExperts.com 

Methods for Reprogramming 

• RNA induced pluripotent stem cells (RiPSCs) 

 

 

 

 

 
• TransIT

®

-mRNA used for transfection 

Cell Stem Cell (2010) 7: 618-630 
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Applications for iPSCs 

• Differentiation or stable transfectants of iPSCs 

• TransIT
®

-2020 and Ingenio
®

 for iPSCs 

 

 

 

 

TransIT®-2020 Transfection Reagent used to transfect 

iPS cells with ZsGreen (Clontech). 

Ingenio Electroporation Kit used to electroporate iPS 

cells with ZsGreen (Clontech) in the Amaxa® 

Nucleofector® II Device. 

Images, data courtesy of Cellular Dynamics International 
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Moving Forward in iPSC Reprogramming 

Virus 
transduction 

•  Experiments 
in murine and 
human 
fibroblasts 

•Viral 
integration  

•Regulatory 
issues 

Plasmid 
transfection 

•Non-viral 
reprogramming 

•Genomic 
integration 
issues 

• Inefficient 

Sendai 
Virus 

•Non-integrative 

•3 plasmids, 7 
factors  

•  EBNA1 
expression 

•Viral issues 

RiPSC 

•Non-viral 

•No genomic 
integration 
issues 

•Fast and 
efficient 

•Difficult 

•Daily 
transfections 

Episomal 
vectors 

•Lentiviral 
infection 

•Electroporation 
delivery 

•Genomic 
integration 
issues  

mi-iPCs 

•Viral vectors 

•Electroporation 
delivery 

•Mulitple 
transfections 

 

??? 

•Non-viral 

•No genomic 
integration 
issues 

•Efficient 

•Fast 

•Simple 
protocol 



12 © 2011  Mirus Bio LLC. All rights reserved. 

www.TheTransfectionExperts.com 

Current Applications for Transfection 

• Stem cell research 

 

 

• High Throughput Screening 

 

Images Courtesy of  

Cellular Dynamics International 

Transfection of iPS Cells with  Ingenio® and TransIT®-2020 
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High-throughput Screening 

• Applications 

– Pathway analysis 

– Identify drug targets 

– Compound/inhibitor screening 

– Protein interactions 

– Virus/host interactions 

 

Primary Targets 

Receptors 

Kinases 

Genome 

Novel kinase screen - JBC (2011) 286: 37187-95 

siRNA Library Screens 
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siRNA High-throughput Screens 

• Identification of novel kinases in NF-ĸB pathway 
– Innate epithelial immune response 

– Cancer, inflammatory/autoimmune disease, septic shock, viral infection 

NFκB/IκB complex in 
inactive state 

Activation via stimuli 
(cytokines, stress, etc.) 

Phosphorylation of IκB 
and degradation 

NFκB translocation to 
nucleus 

Regulate gene 
expression 

JBC (2011) 286: 37187-95 
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siRNA High-throughput Screens 

• Identification of novel kinases in NF-ĸB pathway 

JBC (2011) 286: 37187-95 

High throughput siRNA kinome screening strategy 

Kinome screen – 636 kinases 

A549/NFκB-Luc reporter 

TNF induction 

36 primary kinase targets 

6 kinases identified and validated 

1 global kinase regulator identified  

TransIT-siQUEST® used for transfections 
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Additional HTS Applications 

Virus-host 
studies 

• Genes necessary for interaction 

• Genome-wide RNAi (Nature (2010) 463: 818:822) 

Protein-protein 
interactions 

• Protein variants screening 

• Split luciferase assay (JVirol (2011) 176: 108-11) 

Protein 
production 

• Functional studies 

• Expression and purification optimization 
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Current Applications for Transfection 

• Stem cell research 

 

 

• High Throughput Screening 

 

• Large-scale protein production 

 

Images Courtesy of  

Cellular Dynamics International 

Transfection of iPS Cells with  Ingenio® and TransIT®-2020 
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Large Scale Protein Production 

Molecular 
Target 

Screening 

Novel 
Biotherapeutic 

Design 

Cell Line 
Development 

Culture 
Conditions 

Optimization 

Bioreactor 
Process Design 
and Scale-up 

Purification 
Process  

Therapeutic 
Formulation 

Clinical Trial 
Preparation 

Initiation 
Clinical Trials 

• Biotherapeutic development 

– Protein constructs 

– Media formulation 

– Expression studies 

– Scale-up 

– Purification 



19 © 2011  Mirus Bio LLC. All rights reserved. 

www.TheTransfectionExperts.com 

Mammalian Cell Types for Biotherapeutics 

• Suspension CHO and HEK 293 cells 

– High expression levels 

– Scalability 

– Proper post-translational modifications 

– Protein folding, solubility and stability 

– Safety and regulatory approval 
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TransIT-PRO® for Protein Production 
• TransIT-PRO shows high performance in several media formulations 

TransIT-PRO transfects suspension CHO 

cell with luciferase expression plasmid 

across a variety of media 

TransIT-PRO transfects suspension CHO 

cells with Human IgG1 antibody constructs 

across multiple media formulations. 
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High Antibody Titers with TransIT-PRO® 

Transient Transfection with TransIT-PRO® 

Transfection Kit is Linear From 4 to 400 ml. 

• Efficient protein production scale-up with TransIT-PRO® 
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Protein Production Considerations 

• Biopharmaceutical development 

• Bypass upstream process bottleneck 

• Media formulation considerations 

• Scale-up in suspension HEK or CHO 

• Future directions 
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Emerging Applications for Transfection 

• Stem cell research 

 

 

• High Throughput Screening 

 

• Large-scale protein production 

 

• 3D-Culture Systems 

Images Courtesy of  

Cellular Dynamics International 

Transfection of iPS Cells with  Ingenio and TransIT-2020 
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3D Culture Systems 

• What is 3D cell culture? 

– Optimal environment for cell 

growth, differentiation and function 

• Reduce adaptation stress 

• Normal 3D cell morphology 

• Cell-cell interaction/architecture 

 

– Why? 

• Biologically relevant data 

• NIH funding 

• Applications 
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3D Cell Culture Formats 

• Basement membrane extract (e.g. MatrigelTM) 

• Extra-cellular matrix (e.g. collagen, fibronectin, etc.) 

• Porous alginate scaffolds 

• Synthetic polymer scaffold 
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Reinnervate alvetex® scaffolds 

• Why alvetex? 

• Highly porous, cross-linked polystyrene 

– Compatibility and little optimization 

– Architecture conducive to cellular interactions 
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Alvetex® Applications 
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New! 3D Transfection System 

TransIT®-3D Transfection Reagent Alvetex® 12-well scaffold 
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3D Transfection System Protocol 

3D Transfection is simple with the 3D Transfection System 

• Adapt cells to 12 well alvetex® 3D plates 

• Form complexes on day of transfection and incubate 

• Add complexes to scaffolds containing cells.  

• Perform assay 
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TransIT®-3D Transfections 

 

Fibroblast GFP Expression in 3D Cell Culture 3D Transfection of Multiple Cell Types 
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TransIT®-3D Transfections 

 

Efficiency Measure by Flow Cytometry Across Multiple Cell Lines 

HepG2 GFP Expression in 3D Cell Culture 
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3D Summary 

• Biologically relevant conditions 

 

• Validation of 2D  

 

• More questions to answer 

 

• Demand for 3D technologies 
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Summary 

• Stem cell reprogramming and differentiation 

– Plasmid based reprogramming  TransIT®-LT1 

– RiPSCs  TransIT®-mRNA 

– iPSC transfection  TransIT®-2020 and Ingenio® 

• HTS applications 

– TransIT®-TKO and TransIT-siQUEST® 

• Large scale protein production 

– TransIT®-PRO 

• 3D Cell Culture Studies  

– 3D Transfection System 
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A few things to REMEMBER… 

– $250K Mirus Research Award Program 

www.mirusbio.com/MRAP 

 

– Sample TransIT Transfection Reagents and 

Ingenio Electroporation Kits 

 

– End of Year Sale!  
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Where to find us 

• Come meet The Transfection Experts @ Booth 752 

– Transfection 101, Monday at 6:45pm, Rm 111 

– Poster B921,Tuesday 12:30-2:30pm: A Novel System Enabling 

High Efficiency Low Toxicity Transfection of Cells in 3D Culture 

– Win a Kindle Fire! 

 

• Meet Reinnervate @ Booth 153 

– Seminar: Optimization of Scaffold Presentation is Essential for 

Specific 3D Cell Culture Applications; Today @ 6:15pm, Rm 104 

– Poster B940: Optimal Growth of Cells in 3D Culture Relies on 

Appropriate Shape and Form of Supporting Scaffold 

Find Mirus Bio on 


