
 

Cellular Engineering Technologies Inc. (CET) Episomal Reprogramming Kit 

Kit Contents 

CET’s Episomal Reprogramming Kit contains a proprietary mix of vectors necessary to 
reprogram target cells into induced pluripotent stem cells (IPSC). These vectors include the 
Yamanaka factors (Oct-4, Sox-2, Klf-4) along with p53 Anti-sense, EBNA-1 and Red 
Fluorescent Protein. Vectors are optimized, pre-mixed and ready for transfection. Each kit 
contains sufficient material for conducting 5 reprogramming experiments. 

Product Description and Advantages 
CET has created an episomal plasmid mix where individual reprogramming factors 
(RF’s) are placed on EBNA-1 containing vectors containing a CMV promoter with 
appropriate poly A sequences. This allows for high levels of expression for 
reprogramming factors such as Oct-4, Sox-2 and Klf-4, while avoiding the oncogenic 
potential of genes such as c-Myc.  Along with these Yamanaka factors, the kit contains a 
p53 anti-sense element, which is necessary for preventing apoptosis in cells that are in 
the process of reprogramming, along with a Red Fluorescent Protein Reporter tag to 
determine transfection efficiency and episomal silencing. CET’s episomal kit has 
numerous advantages over using either mRNA or Sendai Virus based reprogramming 
methodologies.  These include: 1) A single transfection step. 2) More rapid clearance of 
exogenous episomal DNA during cell division compared to repeated passaging required 
using Sendai Virus. 3) No introduction of viral DNA and subsequent viral protein 
expression. 4) Cost. No need to repeatedly transfect unlike mRNA or use agents such 
as interferon blockers. 5) Simplicity and versatility. CET’s Reprogramming kit can 
reprogram virtually any nucleated target cell, whether adherent or suspension.   

Shipping and Storage 

The kit is shipped on dry ice and should be stored at -20oC until further use. Before use, briefly 
centrifuge the contents of the tube, as they may have shifted during shipping (DNA 
concentration is 0.5 micrograms/microliter).   

Reagents Required 

1. Target Cells to be reprogrammed. CET recommends actively growing fibroblasts of low 
passage number or the nucleated fraction of whole blood. 

2. Electroporator and Associated Equipment. This protocol is optimized for the Neon 
Electroporation System sold by ThermoFisher Scientific. You will have to optimize 
electroporation parameters for your own electroporator, which maximizes cell 
transfection while minimizing cell death (See sample electroporation guidelines listed in 
section Day 0). 

3. Lipofectamine 3000. Although an electroporator is strongly recommended, especially for 
suspension cells, Lipofectamine 3000 may be used for adherent cells which are 



amenable to transfection. Please refer to manufacturer’s directions and optimize for your 
own applications. 

4. Growth Media. Appropriate growth media specific to the target cell to grow and maintain 
target cell growth.  

5. CET IPS Reprogramming Base Media (sold separately).   
6. CET Reprogramming Supplement (sold separately). Although it is possible to derive 

IPSC using the CET IPS Reprogramming Base Media, adding CET’s Reprogramming 
Supplement significantly increases the number of fully reprogrammed colonies, while 
also allowing for the reprogramming of difficult or nearly senescent cells.  The CET IPS 
Reprogramming Base Media and CET Reprogramming Supplement should be combined 
to produce the final IPS Reprogramming Media that will be use in the following protocol.  
Store prepared Media at 4oC for up to 3 weeks. 

7. CET Complete IPS Growth Media (sold separately) 

Protocol 

 Day -2 

 Adherent Cells 

Examine target cells under microscope. If you are using fibroblasts, make sure cells are 
actively growing in logarithmic phase and are approximately 80% confluent. Do not use 
cells that are over-confluent or slow growing.  

For each target cell to be transfected, coat 2 wells of a 6-well tissue culture dish with 
Geltrex. 

Suspension Cells 

If you are using suspension cells, make sure that cell density is at least 1x106 cells/mL. 

For each suspension cell to be transfected, coat 1 well of a tissue culture dish with 
Matrigel.  

Day 0 

Adherent Cells 

Withdraw media and wash target cells once with Dulbecco’s Phosphate Buffered Saline. 
Add appropriate amount of 0.25% Trypsin-EDTA. Incubate for 3-4 minutes in the 
incubator. When the cells are no longer adherent, add equal volume of serum containing 
growth media. Make sure media contains NO ANTIBIOTICS/ANTIFUNGALS. Count 
cells and adjust density of cells to 1x106 cells/mL. Spin cells to pellet at 200 X G for 5 
minutes in a swing bucket rotor. Resuspend cell pellet in 100 microliters of Neon 
Electroporation Buffer R (Thermo Scientific). Add 6 microliters of CET IPS 
Reprogramming Media. This is approximately 3 micrograms of DNA. Mix gently using a 
micropipettor. 

Using a Neon electroporation Tip-100, introduce cells and DNA. Using Buffer E2 
(Thermo Scientific) for the chamber buffer electroporate cells at 1650 V for 10 
milliseconds for 3 cycles. Immediately after electroporation, place cells in the original 



target cell’s growth media on the coated 6 well dish. It is critical that this media contain 
NO ANTIBIOTICS /ANTIFUNGALS for the first 24 hours. 

Suspension Cells 

Count and spin cells to pellet at 200 X G for 5 minutes in a swing bucket rotor. Cell 
density should be 1 x 106 cells/mL. Resuspend cell pellet in 100 microliters of Neon 
Electroporation Buffer S. Add 6 microliters of CET Reprogramming Mix to this tube. This 
is approximately 3 micrograms of DNA. Mix gently using a micropipettor.  Using a Neon 
electroporation Tip-100, introduce cells and DNA. Using Buffer E2 for the chamber buffer 
electroporate cells at 1650 V for 10 milliseconds for 3 cycles. Immediately after 
electroporation, place cells in your specific target cell’s growth media on the coated 6 
well dish. It is critical that this media contain NO ANTIBIOTICS /ANTIFUNGALS for the 
first 24 hours. 

Day 1 

Adherent Cells 

At the end of 24 hours, withdraw growth media and conduct a complete replacement 
with CET IPS Reprogramming Media. At this time, the use of Antibiotics/Antifungals will 
not affect cell viability. Although exogenous gene expression should start within 12-
hours, robust gene expression can be detected by RFP fluorescence at the end of 48-
hours. Feed cells every 48 hours with CET IPS Reprogramming Media. 

Suspension Cells 

It will take approximately 72 hours post electroporation for suspension cells to settle and 
become adherent. Therefore, it is critical not to aspirate suspension cells while 
conducting a media change. At the end of 24 hours, gently tilt the plate so cells settle to 
the bottom. Using a serological pipette, gently withdraw one half of the volume of the 
antibiotic/antifungal free growth media. Replace with a half volume with CET IPS 
Reprogramming Media. After 3 days, you will be able to conduct a full replacement with 
CET IPS Reprogramming Media. 

Days 3-14 

Adherent/Suspension Cells 

Perform a full CET IPS Reprogramming Media replacement every 48 hours. Suspension 
cells should be adherent by now. All cells should start becoming more cuboidal or 
epithelial in appearance and start forming small putative IPS colonies. 

Day 14 Onwards 

Adherent/Suspension Cells 

Perform a full media replacement with CET Complete IPS Growth Media every 48 hours. 
Although it is difficult to predict when mature IPS colonies will emerge, this process 
should take approximately 17 days post electroporation. Monitor IPS colonies daily. IPS 
colonies are ready to be passaged when they have sharp distinct edges.  



For passaging and growth directions, please refer to CET’s guide on growing and 
maintaining IPS cells. 

LIMITED USE LABEL LICENSE: RESEARCH USE ONLY  

The purchase of this product conveys to the purchaser the limited, non-transferable right 
to use the purchased amount of the product only to perform internal research for the sole 
benefit of the purchaser. No right to resell this product or any of its components is 
conveyed expressly, by implication, or by estoppel. This product is for internal research 
purposes only and is not for use in commercial applications of any kind, including, 
without limitation, quality control and commercial services such as reporting the results 
of purchaser’s activities for a fee or other form of consideration.  

LIMITED PRODUCT WARRANTY  

CET warrant their products as set forth in the CET’s General Terms and Conditions of 
Sale found on CET’s website at http://www.celleng-tech.com/#!terms-and-
conditions/c1qlg. All products are for research use only and not for diagnostic or 
therapeutic use. CET's products are designed and tested to function with only CET 
products.  CET will not guarantee that cells will function as indicated in the product 
brochure if using other third party products. Moreover, such third party use will void 
CET’s obligation to replace product, should they not function as indicated. 

DISCLAIMER:  

CET AND ITS AFFILIATES DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS 
DOCUMENT, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE 
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-
INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL CET 
AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, 
WARRANTY, OR UNDER ANY STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, 
INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN 
CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT 
LIMITED TO THE USE THEREOF.  
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