
       CytoTune™ - iPS Reprogramming Kit
         FAQs

Product Qty Cat. No.

CytoTune™-iPS Reprogramming Kit 1 pack (1 vial of each gene) A13780-01

CytoTune™-iPS Reprogramming Kit 3 pack (3 vials of each gene) A13780-02

What is the CytoTune™-iPS Reprogramming Kit?1.   The 

CytoTune™-iPS Reprogramming Kit is used to reprogram 

somatic cells into induced pluripotent stem cells (iPSCs). This 

kit utilizes Sendai virus particles containing four genes: Oct3/4, 

Sox2, Klf4, and cMyc. The expression of these transcription fac-

tors in somatic cells has been shown to be a critical factor in the 

successful generation of iPSCs.

What are induced pluripotent stem cells (iPSCs)?2.  iPSCs are 

genetically reprogrammed adult cells which exhibit a pluripo-

tent stem cell–like state like that of human embryonic stem cells. 

iPSCs can be derived  by inducing selected gene expression via 

different methods. 

What is Sendai virus?3.  Sendai virus (SeV) is a respiratory virus 

of mouse and rat classified as mouse parainfluenza virus type I, 

belonging to the Paramyxoviridae family. SeV was first isolated 

in Japan in the early 1950s and is also called Hemagglutinat-

ing Virus of Japan (HVJ). It is an enveloped virus 150–250 nm 

in diameter whose genome is a single chain of (-) sense RNA 

(15,384 bases).  

How does the Sendai virus reprogram somatic cells?4.  The 

Sendai virus vectors contain transgenes that will express each of 

the four Yamanaka factors (Oct3/4, Sox2, Klf4, and cMyc). After 

transduction, the viral vectors will cause the cells to express 

these four genes, resulting in reprogramming.  

How is this virus different from lentivirus?5.   Some viruses, 

like lentiviruses, require integration of viral DNA into the host 

genome. This can be problematic because this integration is 

random and can potentially disrupt the function of important 

genes. Sendai virus requires no integration for viral proteins to 

be made in the host cell. Other DNA-based viruses like adeno-

virus are nonintegrating but must localize inside the nucleus for 

the viral proteins to be made. This means that there can still be 

random integration events, where the viral DNA integrates into 

the host genome. Since Sendai virus is an RNA virus, it does not 

need to enter the nucleus for transcription. This eliminates the 

chance of integration of the transgenes into the host genome.

What does “zero-footprint” mean, and what are the benefits 6. 

of being zero-footprint? “Zero-footprint” is another way of 

saying integration-free; it means that the cells do not contain 

detectable vectors or transgenes. Traditional technologies used 

for reprogramming (e.g., lentivirus, retrovirus) integrate into 

the genome of the target cells. The resulting iPSCs and cells 

differentiated from those iPSCs will contain foreign DNA and 

could be unsafe and problematic to use for cell therapy and 

drug discovery applications. Furthermore, the integration could 

occur in a critical region of the genome, causing problems with 

unrelated developmental processes.

What reprogramming efficiency should I expect with this prod-7. 

uct? The CytoTune™-iPS Reprogramming Kit provides a 100-fold 

increase in efficiency over standard methods to generate iPSCs, 

allowing for reprogramming efficiencies between 0.01% to 1%.

How many cells can I reprogram with one set of viral parti-8. 

cles? One kit of four tubes is enough for 2 wells of a 6-well plate 

(5 x 105 cells/well) at MOI = 3.



What reprogramming factors are in this kit?9.  Oct3/4, Sox2, Klf4, 

and cMyc.

Do I need to use all 4 viral particles?10.  We recommend that all 

four viral particles be used.

How do I determine how much virus to add to my cells?11.  The 

virus titer varies by lot, and as a result, the volume required for 

transduction. Please refer to the Certificate of Analysis (CoA) for 

the titer of your particular lot. The CoA can be found at www.

lifetechnologies.com/cytotune

How long should I expect it to take until I see iPSC colonies?12.  

Colonies will begin to form roughly 3 weeks post-transduction. 

Select iPSC colonies 21–28 days after just one application.

What are the safety concerns for Sendai virus?13.  This product is bio 

safety level 2. Sendai virus (SeV) vectors used in this kit consist of 

viral proteins NP, P, M, F (activated), HN, and L, and the SeV genome 

RNA, from which the F gene is deleted. The vectors maintain full 

infectivity to a wide range of cells; however, they are not capable 

of producing infectious particles from infected cells because the 

genome lacks the F gene.  

How should I store the virus?14.  Upon receipt, the viral particles 

should be stored at –80°C.

Can I thaw and refreeze the virus?15.  In order to guarantee virus titer, 

we recommend keeping freeze-thaw cycles to a minimum. 

What is the virus titer?16.  The virus titer varies by lot. Please refer to 

the Certificate of Analysis (CoA) for the titer for your particular lot. 

The CoA can be found at www.lifetechnologies.com/cytotune 

Can I use the virus more than once?17.  We do not recommend 

using this virus more than once.

What cell sources have been tested with this product?18.  The 

CytoTune™-iPS Reprogramming Kit has been validated for use with 

human foreskin fibroblasts, blood cells, T cells and mouse fibroblasts.

What is the recommended medium to use for my somatic 19. 

cells? This will vary based on the specific somatic cell type being 

used. For fibroblasts, we recommend the following:

What is the recommended medium to use for my repro-20. 

grammed cells? The reprogrammed cells can be grown on feed-

ers in KnockOut™ Serum Replacement complete medium, or 

feeder-free in StemPro® hESC SFM. Note: The complete medium 

may be prepared and stored for one week at 2–4°C.

Component Stock 
Concentration

Final
Concentration Volume

DMEM 
(Cat. No. 10569-010) -- 1X 89 mL

NEAA 
(Cat. No. 1140-050) 100X 1X 1 mL

ESC-Qualified FBS 
(Cat. No. 16141-079) -- 10% 10 mL

Component Stock 
Concentration

Final
Concentration Volume

KnockOut™ DMEM/F-12 
(Cat. No. 12660-012) 1X 1X 78 mL

KSR (Cat. No. 10828-028) -- 20% 20 mL

NEAA 
(Cat. No. 11140-050) 100X 1X (100 µM) 1 mL

GlutaMAX™-I 
(Cat. No. 35050-061) 100X 1X 1 mL

β-mercaptoethanol 
(Cat. No. 21985-023) 1,000X 1X (55 µM) 100 µL

Penicillin-Streptomycin 
(Cat. No. 15140-122) 
optional

100X 1X 1 mL

Basic FGF (10 µg/mL) 
(Cat. No. PHG-0264) -- 4 ng/mL --

Can I grow my iPSCs feeder-free?21.  Yes. iPSCs cultured on MEF 

feeder layers can be adapted to feeder-free conditions in Stem-

Pro® hESC SFM. This can be done by directly thawing or splitting 

the iPSCs in MEF-conditioned medium (MEF-CM) and then 

replacing the culture medium daily with medium that contains 

increasing amounts of StemPro® hESC SFM.  For the complete 

protocol, visit www.invitrogen.com/cytotune 

Can I adjust the concentration of bFGF in my culture medium?22.  

Yes. However, we recommend using 4 ng/mL for KSR complete 

medium.

Are there any publications that reference this product?23.  

Generation of induced pluripotent stem cells from human •	

terminally differentiated circulating T cells. 

Seki T et al. (2010) Cell Stem Cell 7(1):11-14.

Efficient induction of transgene-free human pluripotent stem •	

cells using a vector based on Sendai virus, an RNA virus that 

does not integrate into the host genome. 

Fusaki N et al. (2009) Proc Jpn Acad Ser B Phys Biol Sci 85(8):348-362.

How will my cells look after I use the CytoTune™-iPS Repro-24. 

gramming Kit?  Time-course images of the generation of iPSCs 

using the CytoTune™-iPS Reprogramming Kit show the expected 

morphology of iPSCs: tightly packed colonies with defined 

borders and a high nucleus-to-cytoplasm ratio.



Fibroblasts before transduction (5x) 3 weeks post-transduction (10x)

4 weeks post-transduction (10x) After picking and expansion (10x)

Human neonatal foreskin fibroblast cells (strain BJ) were transformed using 
the CytoTune™-iPS Reprogramming Kit and allowed to proliferate on MEF 
feeder layers in fibroblast medium. On Day 21, the cells were analyzed by 
live staining using an antibody against the cell surface markers Tra1-60 and 
Tra1-81. The images were obtained using a 10x objective.

How do I know when to passage the iPSCs?26.  iPSCs must be 

monitored and growth medium must be replaced daily in order 

to maintain a healthy culture. In general, iPSC colonies should 

be passaged when the cells reach 70–80% confluence or when 

most of the colonies are larger than 700 µm. For the complete 

protocol, visit www.invitrogen.com/cytotune

Can I cryopreserve the iPSCs?27.  Yes, you can cryopreserve iPSCs 

just as you would cryopreserve any pluripotent stem cells. 

Growth medium with 10% DMSO is recommended; for the com-

plete protocol, visit www.invitrogen.com/cytotune 

Where can I find more information?28.  Visit our website at 

www.invitrogen.com/cytotune for more product information, 

data, protocols, and troubleshooting tips. 

How can I visualize the iPSCs?25.  One of the fastest and most reli-

able methods for selecting a reprogrammed colony is live stain-

ing with Tra1-60 or Tra1-81 antibodies that recognize undifferen-

tiated iPSCs and enable the identification of reprogrammed cells 

from a variety of human cell types. For the complete protocol, 

visit www.invitrogen.com/cytotune
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