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Adapting Gibco® hiPSCs to StemPro® hESC SFM 
Gibco® Episomal hiPSCs cultured on MEF feeder layers can be adapted to feeder-free conditions in StemPro® hESC SFM.  
This can be done by directly thawing or splitting the iPSCs in MEF-conditioned (MEF-CM) medium and then replacing the culture medium 
daily with medium that contains increasing amounts of StemPro® hESC SFM. Before thawing the hiPSC, prepare MEF-CM and Geltrex™ 
matrix-coated culture dishes (to prepare Geltrex™ matrix-coated culture dishes, refer to the instructions provided with the product). 

Preparing MEF-CM Medium 
1. Prepare MEF culture dishes as described on page 2. 
2. Change the MEF medium to hiPSC culture medium after 24 hours of incubation. 
3. Collect the hiPSC culture medium, now MEF-CM, from the MEF culture dishes every 24 hours and supplement it with bFGF to a final 

concentration of 4 ng/mL before using it for hiPSCs. 

Adaptation Protocol  
1. Remove a vial of cells from the liquid nitrogen storage and immediately thaw the cells by swirling the vial in a 37°C water bath as 

described on page 2. 
Caution: Do not submerge the vial completely in water bath, and do not thaw for longer than 1 minute. 

2. Pipet the cells gently into a sterile 15-mL centrifuge tube using a sterile serological pipette. 
3. Rinse the vial with 1 mL of MEF-CM and drop-wise add to the 15-mL tube. 
4. Slowly add 5 mL of MEF-CM drop-wise to the cells in the 15-mL centrifuge tube. While adding the medium, gently move the tube back and 

forth to mix the cells. Adding the medium slowly helps the cells to avoid osmotic shock. 
5. Determine the viable cell count using your method of choice (e.g., Countess® Automated Cell Counter). 
6. Centrifuge the cells at 200  g for 5 minutes. 
7. Aspirate the supernatant and resuspend the cells in an appropriate volume of MEF-CM.  

Caution: Do not make single-cell suspension by pipetting the cells up and down. iPSCs in single-cell suspension will not adhere to 
Geltrex™ matrix-coated culture dishes. The cells should be plated as small clumps. 

8. Seed cell suspension onto a Geltrex™ matrix-coated culture dish containing MEF-CM. For initial recovery we recommend seeding cells at 
6  104 to 1 x 105 cells/cm2. 
Note: Not following the Geltrex™ matrix-coating procedure properly or plating the hiPSCs in a single-cell suspension instead of small 
clumps may result in poor attachment. 

9. After 24 hours, replace the medium and adapt the cells to StemPro® hESC SFM medium in a sequential manner as described below.  
Day 1: 75% MEF-CM and 25% StemPro hESC SFM  
Day 2: 50% MEF-CM and 50% StemPro hESC SFM  
Day 3: 25% MEF-CM and 75% StemPro hESC SFM  
Day 4: 100% StemPro® hESC SFM. 

10. Feed cells every day until confluent. When semi-confluent (each colony is touching their boundary), the cells are ready for passaging. It is 
preferable to split the cells at a 1:3 ratio. 

Reference 
Burridge, P.W., Thompson, S., Millrod, M.A., et al. 2011. A universal system for highly efficient cardiac differentiation of human induced 
pluripotent stem cells that eliminates interline variability. PLoS One. In press. 

Technical Support 
For additional product and technical information, such as Safety Data Sheets (SDS), Certificates of Analysis, etc., visit our website at 
www.invitrogen.com. For further assistance, email our Technical Support team at techsupport@lifetech.com. 
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Gibco® Episomal hiPSC Line 
Catalog Number: A13777        Quantity: 1  106 cells/vial        Storage: Liquid nitrogen (vapor phase) 
Induced pluripotent stem cells (iPSCs) are genetically reprogrammed adult cells which exhibit a pluripotent stem cell-like state similar to 
human embryonic stem cells. iPSCs can be derived by inducing select gene expression by different methods. The Gibco® Episomal hiPSC line 
is a zero-footprint, viral-integration-free human iPSC line generated using cord blood-derived CD34+ progenitors with seven episomally 
expressed factors (Oct4, Sox2, Klf4, Myc, Nanog, Lin28, and SV40 T). The iPSC line was cultured on mouse feeder cells and subsequently 
adapted to feeder-free, serum-free culture conditions. Under feeder-based and feeder-free culture conditions, the iPSC line shows robust 
proliferation with a normal karyotype and expresses a panel of pluripotency markers as determined by RT-PCR (Oct4, Sox2, and Nanog) and 
by immunocytochemistry (Oct4, SSEA4, TRA-1-60, and TRA-1-81).  
Whole genome expression and epigenetic profiling analyses demonstrates that the Gibco® Episomal hiPSC line is molecularly 
indistinguishable from human embryonic stem cell lines. In directed differentiation and teratoma analyses, the hiPSCs retain their 
differentiation potential for the ectodermal, endodermal, and mesodermal lineages. Grown in an optimized culture system for human iPSCs 
under feeder or feeder-free conditions, the Gibco® Episomal hiPSC line can be used as a positive control in reprogramming procedures for 
iPSC generation. In addition, viral-free vascular, hematopoietic, neural, and cardiac lineages can be derived with robust efficiencies (Burridge 
et al., 2011). 

Intended Use 
For research use only. CAUTION: Not for human or animal therapeutic or diagnostic use. 

Additional Reagents Required but Not Provided 

Preparing Reagents 
10 µg/mL Basic FGF Solution 
1. To prepare 1000 µL of 10-µg/mL Basic FGF solution, aseptically mix the following components:  

Basic FGF     10 µg 
D-PBS without Ca2+ and Mg2+  980 µL 
10% BSA      10 µL 

2. Aliquot and store the Basic FGF solution at –20°C for up to 6 months. 

Collagenase IV Solution  
1. Prepare a 10-mg/mL Collagenase Type IV stock solution in D-MEM/F-12. The stock solution can be aliquoted and frozen at –20°C until 

use. 
2. Prepare a 1-mg/mL Collagenase Type IV working solution in D-MEM/F-12. Always prepare fresh working solution.  

Coating Culture Vessels with Gelatin 
1. To prepare a 0.2% gelatin solution, add 2 g of gelatin to 1000 mL of endotoxin-free water and autoclave it at 121°C for 30 minutes. Allow 

the gelatin solution to cool to ~55°C before coating the culture dishes.  
2. Under aseptic conditions in a cell culture hood, cover the whole surface of each culture dish with the 0.2% gelatin solution (1 mL for a 

35-mm dish, 2 mL for a 60-mm dish). 
3. Incubate the gelatin-coated culture dishes for 1 hour at 37°C. Gelatin-coated dishes can be used immediately or they can be stored at 

room temperature wrapped in Parafilm® sealing film for up to 1 week. 
4. Immediately before plating inactivated MEF, aspirate the gelatin solution from the culture dishes under aseptic conditions. The plates are 

ready for plating MEFs. 

Preparing Media 
Complete MEF Medium  
To prepare 100 mL of complete MEF medium, aseptically mix the following components. Complete MEF medium can be stored at 4°C for up 
to 1 week. 

Component Stock concentration Final concentration For 100 mL 
D-MEM — 1X 89 mL 

FBS, ESC-Qualified — 10% 10 mL 

MEM Non-Essential Amino Acids Solution 10 mM 0.1 mM 1 mL 

-mercaptoethanol 55 mM 0.1 mM 182 µL 
 
Publication part number 100011545                                           MAN0003703                                                        Revision date 22 March 2011 

 Gibco® Mouse Embryonic Fibroblasts (Irradiated)  
(Cat. no. S1520-100) 

 Dulbecco’s Modified Eagle Medium (Cat. no. 11995-065) 
 D-MEM/F-12 (1X) with GlutaMAX™-I (Cat. no. 10565-018) 
 StemPro® hESC SFM (Cat. no. A10007-01) 
 Knockout™ Serum Replacement (KSR) (Cat. no. 10828-028) 
 Fetal Bovine Serum (FBS), ESC-Qualified (Cat. no. 10439-024) 
 MEM Non-Essential Amino Acids Solution (Cat. no. 11140-050) 

 Dulbecco’s PBS (D-PBS) without Ca2+ and Mg2+  
(Cat. no. 14190-144) 

 Basic Fibroblast Growth Factor (bFGF) (Cat. no. 13256-059) 
 Collagenase Type IV (Cat. no. 17104-019)  
 -mercaptoethanol (Cat. no. 21985-023) 
 TrypLE™ Select Cell Dissociation Reagent (Cat. no. 12563-029) 
 Gelatin (Sigma, Cat. no. G9391) 
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8. Remove the culture dish from the incubator, aspirate the Collagenase IV solution, and gently rinse the dish with D-PBS without Ca2+ and Mg2+. 

6. Remove the culture dish from the incubator, aspirate the Collagenase IV solution, and gently rinse the dish with D-PBS without Ca2+ and Mg2+. 

4. Aspirate the medium from the culture dish and rinse the dish twice with D-PBS without Ca2+ and Mg2+ (2 mL per 35-mm or 4 mL per 
60-mm culture dish).  

9. Add 2 mL of hiPSC culture medium or D-MEM/F-12 and gently dislodge the cells off the surface of the culture dish using a sterile pipette 
or a cell scraper. Transfer the cells to a sterile 15-mL centrifuge tube. Rinse the dish with additional iPSC medium or D-MEM/F-12 to 
collect any leftover colonies. 

10. Aliquot 250 µL of the thawed cells into another tube and add 250 µL of TrypLE™ Select reagent to dissociate the cell clumps into a single 
cell suspension. Determine the viable cell count in the single cell suspension using your method of choice (e.g., Countess® Automated 
Cell Counter). 

2. Aspirate the culture medium and rinse the dishes twice with D-PBS without Ca2+ and Mg2+ (2 mL for 35-mm or 4 mL for 60-mm culture 
dishes). 

6. Incubate the dish with the cells for 5–20 minutes in a 37°C incubator with a humidified atmosphere of 5% CO2.  
Note: Incubation times may vary among different batches of collagenase. We recommend that you optimize the appropriate incubation 
time by examining the colonies periodically under microscope during incubation. 

9. Discard the supernatant, gently tap the tube to dislodge the cell pellet from the tube bottom, and resuspend the cells in freezing medium A 
(see page 2). After the cell clumps have been uniformly suspended, add an equal volume of freezing medium B to the cell suspension in a 
drop-wise manner while gently swirling the cell suspension to mix. 
Note: At this point, the cells are in contact with DMSO, and work must be performed efficiently with no or minimum delays. After the cells 
come into contact with DMSO, they should be aliquoted and frozen within 2–3 minutes. 

14. Seed the cluster of cells onto a dish plated with mitotically inactivated MEF at the desired split ratio (1:2 or 1:3) and place the plates in a 
37°C incubator with a humidified atmosphere of 5% CO2. Move the plates gently to evenly spread out the cells.  
Note: The recommended volume of culture medium is 2 mL for a 35-mm dish, 4 mL for a 60-mm dish, and 10 mL for a 100-mm dish. 

7. Add 2 mL of iPSC culture medium or D-MEM/F-12 and gently dislodge the cells off the surface of the culture dish using a sterile pipette or a 
cell scraper. Transfer the cells to a sterile 15-mL centrifuge tube. Rinse the dish with additional iPSC medium or D-MEM/F-12 to collect any 
leftover colonies. 

15. Observe the cells under the microscope everyday and change the medium daily. Passage the cells using the protocol described 
(approximately every 3–4 days for 1:2 split ratio or every 6–7 days for 1:3 split ratio). 

Figure 1 Morphology of Gibco® Episomal hiPSCs. The cells were seeded on a feeder layer of Gibco® Mouse Embryonic Fibroblasts 
(Irradiated) in a 60-mm culture dish and grown as described in the protocol. The images were obtained using a 10X objective on days 2, 4, 
and 6 after seeding. 

 

4. Incubate the dish with cells for 5–20 minutes in a 37°C incubator with a humidified atmosphere of 5% CO2.  
Note: Incubation times may vary among different batches of collagenase. We recommend that you optimize the appropriate incubation time 
by examining the colonies periodically under microscope during incubation. 
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2. Place the culture dish containing hiPSCs at 70–80% confluency on a dissecting microscope in a biosafety cabinet to observe the colonies. 

11. Quickly place the cryovials containing the cells in a cryo-freezing container (e.g., Mr. Frosty) and transfer them to –80°C overnight. 

1. Warm an appropriate amount of 10-mg/mL Collagenase IV solution and hiPSC culture medium to 37°C in a water bath. 

5. Gently add Collagenase IV solution to the culture dish (1 mL per 35-mm culture dish or 2 mL per 60-mm culture dish). 

3. Gently add Collagenase IV solution to the culture dish (1 mL per 35-mm culture dish or 2 mL per 60-mm culture dish). 

12. After overnight storage at –80°C, transfer the cells to a liquid nitrogen tank vapor phase for long term storage. 

12. Discard the supernatant and gently tap the tube to dislodge the cell pellet from the bottom of the tube.  

7. Stop the incubation when the edges of the colonies are starting to pull away from the plate. 

5. Stop the incubation when the edges of the colonies are starting to pull away from the plate. 

1. Prepare the required volume of fresh freezing medium and place it on ice (see page 2). 

13. Resuspend the cells in hiPSC culture medium using a sterile serological pipette.  

3. Cut out and remove any differentiated colonies using a 21½-gauge needle.  

11. Centrifuge the cells at 200  g for 2–4 minutes at room temperature. 

8. Centrifuge the cells at 200  g for 2–4 minutes at room temperature. 

Passaging Gibco® hiPSCs Using Collagenase IV 

10. Aliquot 1 mL of the cell suspension into each cryovial. 

Freezing Gibco® hiPSCs 

        

9. Seed the cells on culture dishes plated with mitotically inactivated MEFs.   
Note: For initial recovery, we recommend seeding the cells at 6  104 to 1  105 cells/cm2. Thawed cells can directly be added to one 
60-mm MEF feeder plate. 

5. Aliquot 250 µL of the thawed cells into a centrifuge tube and add 250 µL of TrypLE™ Select reagent to dissociate the cell clumps into a 
single cell suspension. Determine the viable cell count in the single cell suspension using your method of choice (e.g., Countess® 
Automated Cell Counter).   

12. Split the cells once they reach 70–80% confluency. The first passage after thawing usually takes longer (~7 days); future passages take 
shorter time. It is preferable to split the cells at a ratio 1:3, which represents a seeding density of approximately 50,000–60,000 cells/cm2. 

11. 48 hours after seeding, replace the spent medium with fresh complete hiPSC culture medium. Change medium daily until the cells reach 
70–80% confluency. The day after seeding, undifferentiated cells will be visible as small colonies. As the culture progresses, the colonies 
will become large and compact, covering the majority of the surface area of the culture dish.  

4. Slowly add 5 mL of hiPSC culture medium drop-wise to the cells in the 15-mL centrifuge tube. While adding the medium, gently move the 
tube back and forth to mix the cells. Adding the medium slowly helps the cells to avoid osmotic shock. 

2. Immerse the vial in a 37°C water bath without submerging the cap. Swirl the vial gently. When only a small ice crystal remains in the vial, 
remove the vial from the water bath. Spray the outside of the vial with 70% ethanol and place it in a cell culture hood. 

1. One day before initiating or passaging hiPSC culture, plate Gibco® Mouse Embryonic Fibroblasts (Irradiated) at a density of 30,000/cm2 on 
a gelatin-coated culture dish in MEF medium (see Table 1). 
Table 1 Density of inactivated MEFs for iPSC co-culture 

1. Remove the vial of hiPSCs from liquid nitrogen storage using metal forceps.  
Note: If the vial is exposed for more than 15 seconds between removal and thawing, transfer the vial into a container containing a small 
amount of liquid nitrogen. 

 

3. Place the tube with freezing medium B on ice until use (you can keep freezing medium A at room temperature). Discard any remaining 
freezing medium after use. 

To prepare 100 mL of complete hiPSC culture medium, aseptically mix the following components. Complete medium can be stored at 4°C for 
up to 1 week. 
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hiPSC Culture Medium  

Component Stock concentration Final concentration For 100 mL 
D-MEM/F-12 with GlutaMAX™-I — 1X 79 mL 

Knockout™ Serum Replacement (KSR) — 20% 20 mL 

MEM Non-Essential Amino Acids Solution 10 mM 0.1 mM 1 mL 

-mercaptoethanol 55 mM 0.1 mM 182 µL 

bFGF* — 4 ng/mL 400 ng 
* Add bFGF at a final concentration of 4 ng/mL at the time of use. 

2. Replace the MEF medium with hiPSC culture medium the next day. The MEF plates are now ready for seeding with hiPSCs.  
Note: MEF dishes can be used up to 2 days after seeding. 

8. Resuspend the cell pellet in 2 mL of hiPSC culture medium and gently pipet the cells up and down in the tube 2–3 times. 

2. In another sterile 15-mL tube, mix together the following reagents for every 1 mL of freezing medium B needed: 
Complete hiPSC medium 0.8 mL 
DMSO   0.2 mL 

Freezing Medium 
Prepare the Freezing Media A and B immediately before use. 
1. In a sterile 15-mL tube, mix together the following reagents for every 1 mL of freezing medium A needed: 

Complete hiPSC medium 0.5 mL 
KSR   0.5 mL 

Preparing MEF Culture Dishes 

Culture dish Surface area Number of MEFs to seed Optimum volume 

35-mm 10 cm2 3  105 2 mL 

60-mm 20 cm2 6  105 4 mL 

100-mm 58.1 cm2 1.8  106 10 mL 

Before thawing or harvesting hiPSCs, prepare MEF culture vessels coated with gelatin as described on page 1.   

7. Discard the supernatant and gently tap the tube to dislodge the cell pellet from the bottom of the tube. 

3. Pipet the cells gently into a sterile 15-mL centrifuge tube using a sterile serological pipette.  

10. Incubate the cells in a 37°C incubator with a humidified atmosphere of 5% CO2.  

6. Centrifuge the cells at 200  g for 5 minutes at room temperature.  

Thawing hiPSCs 

 



8. Remove the culture dish from the incubator, aspirate the Collagenase IV solution, and gently rinse the dish with D-PBS without Ca2+ and Mg2+. 

6. Remove the culture dish from the incubator, aspirate the Collagenase IV solution, and gently rinse the dish with D-PBS without Ca2+ and Mg2+. 

4. Aspirate the medium from the culture dish and rinse the dish twice with D-PBS without Ca2+ and Mg2+ (2 mL per 35-mm or 4 mL per 
60-mm culture dish).  

9. Add 2 mL of hiPSC culture medium or D-MEM/F-12 and gently dislodge the cells off the surface of the culture dish using a sterile pipette 
or a cell scraper. Transfer the cells to a sterile 15-mL centrifuge tube. Rinse the dish with additional iPSC medium or D-MEM/F-12 to 
collect any leftover colonies. 

10. Aliquot 250 µL of the thawed cells into another tube and add 250 µL of TrypLE™ Select reagent to dissociate the cell clumps into a single 
cell suspension. Determine the viable cell count in the single cell suspension using your method of choice (e.g., Countess® Automated 
Cell Counter). 

2. Aspirate the culture medium and rinse the dishes twice with D-PBS without Ca2+ and Mg2+ (2 mL for 35-mm or 4 mL for 60-mm culture 
dishes). 

6. Incubate the dish with the cells for 5–20 minutes in a 37°C incubator with a humidified atmosphere of 5% CO2.  
Note: Incubation times may vary among different batches of collagenase. We recommend that you optimize the appropriate incubation 
time by examining the colonies periodically under microscope during incubation. 

9. Discard the supernatant, gently tap the tube to dislodge the cell pellet from the tube bottom, and resuspend the cells in freezing medium A 
(see page 2). After the cell clumps have been uniformly suspended, add an equal volume of freezing medium B to the cell suspension in a 
drop-wise manner while gently swirling the cell suspension to mix. 
Note: At this point, the cells are in contact with DMSO, and work must be performed efficiently with no or minimum delays. After the cells 
come into contact with DMSO, they should be aliquoted and frozen within 2–3 minutes. 

14. Seed the cluster of cells onto a dish plated with mitotically inactivated MEF at the desired split ratio (1:2 or 1:3) and place the plates in a 
37°C incubator with a humidified atmosphere of 5% CO2. Move the plates gently to evenly spread out the cells.  
Note: The recommended volume of culture medium is 2 mL for a 35-mm dish, 4 mL for a 60-mm dish, and 10 mL for a 100-mm dish. 

7. Add 2 mL of iPSC culture medium or D-MEM/F-12 and gently dislodge the cells off the surface of the culture dish using a sterile pipette or a 
cell scraper. Transfer the cells to a sterile 15-mL centrifuge tube. Rinse the dish with additional iPSC medium or D-MEM/F-12 to collect any 
leftover colonies. 

15. Observe the cells under the microscope everyday and change the medium daily. Passage the cells using the protocol described 
(approximately every 3–4 days for 1:2 split ratio or every 6–7 days for 1:3 split ratio). 

Figure 1 Morphology of Gibco® Episomal hiPSCs. The cells were seeded on a feeder layer of Gibco® Mouse Embryonic Fibroblasts 
(Irradiated) in a 60-mm culture dish and grown as described in the protocol. The images were obtained using a 10X objective on days 2, 4, 
and 6 after seeding. 

 

4. Incubate the dish with cells for 5–20 minutes in a 37°C incubator with a humidified atmosphere of 5% CO2.  
Note: Incubation times may vary among different batches of collagenase. We recommend that you optimize the appropriate incubation time 
by examining the colonies periodically under microscope during incubation. 
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2. Place the culture dish containing hiPSCs at 70–80% confluency on a dissecting microscope in a biosafety cabinet to observe the colonies. 

11. Quickly place the cryovials containing the cells in a cryo-freezing container (e.g., Mr. Frosty) and transfer them to –80°C overnight. 

1. Warm an appropriate amount of 10-mg/mL Collagenase IV solution and hiPSC culture medium to 37°C in a water bath. 

5. Gently add Collagenase IV solution to the culture dish (1 mL per 35-mm culture dish or 2 mL per 60-mm culture dish). 

3. Gently add Collagenase IV solution to the culture dish (1 mL per 35-mm culture dish or 2 mL per 60-mm culture dish). 

12. After overnight storage at –80°C, transfer the cells to a liquid nitrogen tank vapor phase for long term storage. 

12. Discard the supernatant and gently tap the tube to dislodge the cell pellet from the bottom of the tube.  

7. Stop the incubation when the edges of the colonies are starting to pull away from the plate. 

5. Stop the incubation when the edges of the colonies are starting to pull away from the plate. 

1. Prepare the required volume of fresh freezing medium and place it on ice (see page 2). 

13. Resuspend the cells in hiPSC culture medium using a sterile serological pipette.  

3. Cut out and remove any differentiated colonies using a 21½-gauge needle.  

11. Centrifuge the cells at 200  g for 2–4 minutes at room temperature. 

8. Centrifuge the cells at 200  g for 2–4 minutes at room temperature. 

Passaging Gibco® hiPSCs Using Collagenase IV 

10. Aliquot 1 mL of the cell suspension into each cryovial. 

Freezing Gibco® hiPSCs 

        

9. Seed the cells on culture dishes plated with mitotically inactivated MEFs.   
Note: For initial recovery, we recommend seeding the cells at 6  104 to 1  105 cells/cm2. Thawed cells can directly be added to one 
60-mm MEF feeder plate. 

5. Aliquot 250 µL of the thawed cells into a centrifuge tube and add 250 µL of TrypLE™ Select reagent to dissociate the cell clumps into a 
single cell suspension. Determine the viable cell count in the single cell suspension using your method of choice (e.g., Countess® 
Automated Cell Counter).   

12. Split the cells once they reach 70–80% confluency. The first passage after thawing usually takes longer (~7 days); future passages take 
shorter time. It is preferable to split the cells at a ratio 1:3, which represents a seeding density of approximately 50,000–60,000 cells/cm2. 

11. 48 hours after seeding, replace the spent medium with fresh complete hiPSC culture medium. Change medium daily until the cells reach 
70–80% confluency. The day after seeding, undifferentiated cells will be visible as small colonies. As the culture progresses, the colonies 
will become large and compact, covering the majority of the surface area of the culture dish.  

4. Slowly add 5 mL of hiPSC culture medium drop-wise to the cells in the 15-mL centrifuge tube. While adding the medium, gently move the 
tube back and forth to mix the cells. Adding the medium slowly helps the cells to avoid osmotic shock. 

2. Immerse the vial in a 37°C water bath without submerging the cap. Swirl the vial gently. When only a small ice crystal remains in the vial, 
remove the vial from the water bath. Spray the outside of the vial with 70% ethanol and place it in a cell culture hood. 

1. One day before initiating or passaging hiPSC culture, plate Gibco® Mouse Embryonic Fibroblasts (Irradiated) at a density of 30,000/cm2 on 
a gelatin-coated culture dish in MEF medium (see Table 1). 
Table 1 Density of inactivated MEFs for iPSC co-culture 

1. Remove the vial of hiPSCs from liquid nitrogen storage using metal forceps.  
Note: If the vial is exposed for more than 15 seconds between removal and thawing, transfer the vial into a container containing a small 
amount of liquid nitrogen. 

 

3. Place the tube with freezing medium B on ice until use (you can keep freezing medium A at room temperature). Discard any remaining 
freezing medium after use. 

To prepare 100 mL of complete hiPSC culture medium, aseptically mix the following components. Complete medium can be stored at 4°C for 
up to 1 week. 
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hiPSC Culture Medium  

Component Stock concentration Final concentration For 100 mL 
D-MEM/F-12 with GlutaMAX™-I — 1X 79 mL 

Knockout™ Serum Replacement (KSR) — 20% 20 mL 

MEM Non-Essential Amino Acids Solution 10 mM 0.1 mM 1 mL 

-mercaptoethanol 55 mM 0.1 mM 182 µL 

bFGF* — 4 ng/mL 400 ng 
* Add bFGF at a final concentration of 4 ng/mL at the time of use. 

2. Replace the MEF medium with hiPSC culture medium the next day. The MEF plates are now ready for seeding with hiPSCs.  
Note: MEF dishes can be used up to 2 days after seeding. 

8. Resuspend the cell pellet in 2 mL of hiPSC culture medium and gently pipet the cells up and down in the tube 2–3 times. 

2. In another sterile 15-mL tube, mix together the following reagents for every 1 mL of freezing medium B needed: 
Complete hiPSC medium 0.8 mL 
DMSO   0.2 mL 

Freezing Medium 
Prepare the Freezing Media A and B immediately before use. 
1. In a sterile 15-mL tube, mix together the following reagents for every 1 mL of freezing medium A needed: 

Complete hiPSC medium 0.5 mL 
KSR   0.5 mL 

Preparing MEF Culture Dishes 

Culture dish Surface area Number of MEFs to seed Optimum volume 

35-mm 10 cm2 3  105 2 mL 

60-mm 20 cm2 6  105 4 mL 

100-mm 58.1 cm2 1.8  106 10 mL 

Before thawing or harvesting hiPSCs, prepare MEF culture vessels coated with gelatin as described on page 1.   

7. Discard the supernatant and gently tap the tube to dislodge the cell pellet from the bottom of the tube. 

3. Pipet the cells gently into a sterile 15-mL centrifuge tube using a sterile serological pipette.  

10. Incubate the cells in a 37°C incubator with a humidified atmosphere of 5% CO2.  

6. Centrifuge the cells at 200  g for 5 minutes at room temperature.  

Thawing hiPSCs 
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Adapting Gibco® hiPSCs to StemPro® hESC SFM 
Gibco® Episomal hiPSCs cultured on MEF feeder layers can be adapted to feeder-free conditions in StemPro® hESC SFM.  
This can be done by directly thawing or splitting the iPSCs in MEF-conditioned (MEF-CM) medium and then replacing the culture medium 
daily with medium that contains increasing amounts of StemPro® hESC SFM. Before thawing the hiPSC, prepare MEF-CM and Geltrex™ 
matrix-coated culture dishes (to prepare Geltrex™ matrix-coated culture dishes, refer to the instructions provided with the product). 

Preparing MEF-CM Medium 
1. Prepare MEF culture dishes as described on page 2. 
2. Change the MEF medium to hiPSC culture medium after 24 hours of incubation. 
3. Collect the hiPSC culture medium, now MEF-CM, from the MEF culture dishes every 24 hours and supplement it with bFGF to a final 

concentration of 4 ng/mL before using it for hiPSCs. 

Adaptation Protocol  
1. Remove a vial of cells from the liquid nitrogen storage and immediately thaw the cells by swirling the vial in a 37°C water bath as 

described on page 2. 
Caution: Do not submerge the vial completely in water bath, and do not thaw for longer than 1 minute. 

2. Pipet the cells gently into a sterile 15-mL centrifuge tube using a sterile serological pipette. 
3. Rinse the vial with 1 mL of MEF-CM and drop-wise add to the 15-mL tube. 
4. Slowly add 5 mL of MEF-CM drop-wise to the cells in the 15-mL centrifuge tube. While adding the medium, gently move the tube back and 

forth to mix the cells. Adding the medium slowly helps the cells to avoid osmotic shock. 
5. Determine the viable cell count using your method of choice (e.g., Countess® Automated Cell Counter). 
6. Centrifuge the cells at 200  g for 5 minutes. 
7. Aspirate the supernatant and resuspend the cells in an appropriate volume of MEF-CM.  

Caution: Do not make single-cell suspension by pipetting the cells up and down. iPSCs in single-cell suspension will not adhere to 
Geltrex™ matrix-coated culture dishes. The cells should be plated as small clumps. 

8. Seed cell suspension onto a Geltrex™ matrix-coated culture dish containing MEF-CM. For initial recovery we recommend seeding cells at 
6  104 to 1 x 105 cells/cm2. 
Note: Not following the Geltrex™ matrix-coating procedure properly or plating the hiPSCs in a single-cell suspension instead of small 
clumps may result in poor attachment. 

9. After 24 hours, replace the medium and adapt the cells to StemPro® hESC SFM medium in a sequential manner as described below.  
Day 1: 75% MEF-CM and 25% StemPro hESC SFM  
Day 2: 50% MEF-CM and 50% StemPro hESC SFM  
Day 3: 25% MEF-CM and 75% StemPro hESC SFM  
Day 4: 100% StemPro® hESC SFM. 

10. Feed cells every day until confluent. When semi-confluent (each colony is touching their boundary), the cells are ready for passaging. It is 
preferable to split the cells at a 1:3 ratio. 

Reference 
Burridge, P.W., Thompson, S., Millrod, M.A., et al. 2011. A universal system for highly efficient cardiac differentiation of human induced 
pluripotent stem cells that eliminates interline variability. PLoS One. In press. 

Technical Support 
For additional product and technical information, such as Safety Data Sheets (SDS), Certificates of Analysis, etc., visit our website at 
www.invitrogen.com. For further assistance, email our Technical Support team at techsupport@lifetech.com. 
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Gibco® Episomal hiPSC Line 
Catalog Number: A13777        Quantity: 1  106 cells/vial        Storage: Liquid nitrogen (vapor phase) 
Induced pluripotent stem cells (iPSCs) are genetically reprogrammed adult cells which exhibit a pluripotent stem cell-like state similar to 
human embryonic stem cells. iPSCs can be derived by inducing select gene expression by different methods. The Gibco® Episomal hiPSC line 
is a zero-footprint, viral-integration-free human iPSC line generated using cord blood-derived CD34+ progenitors with seven episomally 
expressed factors (Oct4, Sox2, Klf4, Myc, Nanog, Lin28, and SV40 T). The iPSC line was cultured on mouse feeder cells and subsequently 
adapted to feeder-free, serum-free culture conditions. Under feeder-based and feeder-free culture conditions, the iPSC line shows robust 
proliferation with a normal karyotype and expresses a panel of pluripotency markers as determined by RT-PCR (Oct4, Sox2, and Nanog) and 
by immunocytochemistry (Oct4, SSEA4, TRA-1-60, and TRA-1-81).  
Whole genome expression and epigenetic profiling analyses demonstrates that the Gibco® Episomal hiPSC line is molecularly 
indistinguishable from human embryonic stem cell lines. In directed differentiation and teratoma analyses, the hiPSCs retain their 
differentiation potential for the ectodermal, endodermal, and mesodermal lineages. Grown in an optimized culture system for human iPSCs 
under feeder or feeder-free conditions, the Gibco® Episomal hiPSC line can be used as a positive control in reprogramming procedures for 
iPSC generation. In addition, viral-free vascular, hematopoietic, neural, and cardiac lineages can be derived with robust efficiencies (Burridge 
et al., 2011). 

Intended Use 
For research use only. CAUTION: Not for human or animal therapeutic or diagnostic use. 

Additional Reagents Required but Not Provided 

Preparing Reagents 
10 µg/mL Basic FGF Solution 
1. To prepare 1000 µL of 10-µg/mL Basic FGF solution, aseptically mix the following components:  

Basic FGF     10 µg 
D-PBS without Ca2+ and Mg2+  980 µL 
10% BSA      10 µL 

2. Aliquot and store the Basic FGF solution at –20°C for up to 6 months. 

Collagenase IV Solution  
1. Prepare a 10-mg/mL Collagenase Type IV stock solution in D-MEM/F-12. The stock solution can be aliquoted and frozen at –20°C until 

use. 
2. Prepare a 1-mg/mL Collagenase Type IV working solution in D-MEM/F-12. Always prepare fresh working solution.  

Coating Culture Vessels with Gelatin 
1. To prepare a 0.2% gelatin solution, add 2 g of gelatin to 1000 mL of endotoxin-free water and autoclave it at 121°C for 30 minutes. Allow 

the gelatin solution to cool to ~55°C before coating the culture dishes.  
2. Under aseptic conditions in a cell culture hood, cover the whole surface of each culture dish with the 0.2% gelatin solution (1 mL for a 

35-mm dish, 2 mL for a 60-mm dish). 
3. Incubate the gelatin-coated culture dishes for 1 hour at 37°C. Gelatin-coated dishes can be used immediately or they can be stored at 

room temperature wrapped in Parafilm® sealing film for up to 1 week. 
4. Immediately before plating inactivated MEF, aspirate the gelatin solution from the culture dishes under aseptic conditions. The plates are 

ready for plating MEFs. 

Preparing Media 
Complete MEF Medium  
To prepare 100 mL of complete MEF medium, aseptically mix the following components. Complete MEF medium can be stored at 4°C for up 
to 1 week. 

Component Stock concentration Final concentration For 100 mL 
D-MEM — 1X 89 mL 

FBS, ESC-Qualified — 10% 10 mL 

MEM Non-Essential Amino Acids Solution 10 mM 0.1 mM 1 mL 

-mercaptoethanol 55 mM 0.1 mM 182 µL 
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 Gibco® Mouse Embryonic Fibroblasts (Irradiated)  
(Cat. no. S1520-100) 

 Dulbecco’s Modified Eagle Medium (Cat. no. 11995-065) 
 D-MEM/F-12 (1X) with GlutaMAX™-I (Cat. no. 10565-018) 
 StemPro® hESC SFM (Cat. no. A10007-01) 
 Knockout™ Serum Replacement (KSR) (Cat. no. 10828-028) 
 Fetal Bovine Serum (FBS), ESC-Qualified (Cat. no. 10439-024) 
 MEM Non-Essential Amino Acids Solution (Cat. no. 11140-050) 

 Dulbecco’s PBS (D-PBS) without Ca2+ and Mg2+  
(Cat. no. 14190-144) 

 Basic Fibroblast Growth Factor (bFGF) (Cat. no. 13256-059) 
 Collagenase Type IV (Cat. no. 17104-019)  
 -mercaptoethanol (Cat. no. 21985-023) 
 TrypLE™ Select Cell Dissociation Reagent (Cat. no. 12563-029) 
 Gelatin (Sigma, Cat. no. G9391) 
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