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FACILITIES 

 

 

Stem cells culture and expansion was conducted in San Jose BioCube, 5941 Optical Court, San 

Jose, CA 95138. 

 

 

All animal tests were conducted by Jeewon Kim, PhD, Jieying Yang, MS in Transgenic, 

Knockout and Tumor model Center, Stanford Cancer Institute, School of Medicine, Stanford 

University, Stanford CA 94305, USA. 

 

All animal experimentation protocols were approved by the Stanford University Animal Care 

and Use Committee. 

 

PROTOCOLS 

 

I Stem cell cultivation procedure 

Cell Sample 

Adipose-Derived Mesenchymal Stem Cells; Normal, Human (Product Code: PT-5006; Lot 

Number: 0000421627; Manufacture Date: 23-Jun-2014) were obtained from Lonza Walkersville 

Inc. (USA) (Appendix A, B).  

 

General terms 

Culture medium: DMEM-A (Dulbecco's Modified Eagle Medium with Streptomycin/Penicillin, 

containing 10% fetal bovine serum (FBS) 

Additional reagents: phosphate-buffer solution pH = 7.2 (PBS), trypsin:EDTA (1:4)), saline. 

Thaw the cells as described in [1] (if cells were previously cryopreserved). Expand for one week. 

 

Cell culture procedure 

1. Remove DMEM-A from Petri dish with cells gently. Wash cells with 4 ml of PBS. Remove 

the PBS. 

2. Add 2 mL of trypsin:EDTA, place the dish in the incubator at 37
o
C for 3 minutes. Then add 

4mL of DMEM-A (containing 20% of FBS) into the Petri. Pipette cells, put into a centrifuge 

tube. 
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3. Centrifuge at 1500rpm for 10 minutes at room temperature. Remove the supernatant, add 3mL 

of DMEM-A. 

4. Determine cells viability using trypan blue. Take 10μL of cell suspension; mix with 10μL of 

trypan blue. Put 10μL of suspension on the counting chamber. Count cells. 

5. Seed cells on the chip of the NS 6.x system (hAdMSCs-NS) or in Petri dishes (hAdMSCs 

control) in DMEM-A containing 20% of FBS. Place into the CO2-incubator at 37
o
C. 

6. If cells are not used within 24h, change the medium for DMEM-A (10% of FBS). 

Important: Avoid high cells confluences (should be less than 30% - 40%), expand to 5x10
6
 of 

cells, use only for 1 - 4 passages. Freeze if needed. 

7. For the pre-clinical and clinical studies: trypsinize cells, wash with DMEM-A, centrifuge, 

replace DMEM-A medium, resuspend in the pharma-grade sterile saline (or saline with Sodium 

hyaluronate), obtain necessary cells concentration (see below). 

 

Stem cells cryopreservation 

1. Wash cells with 4mL PBS per 100mm Petri dish. Remove PBS gently. 

2. Add 2mL trypsin:EDTA (1:1) to each Petri dish. Place in the CO2 incubator at 37
o
C for 3 

minutes. Add 4mL of DMEM-A (20% FBS) per each P. dish. Resuspend, put the suspension into 

a centrifuge tube. 

3. Centrifuge at 1500rpm, 20C for 10 minutes. Remove supernatant gently, add 6mL DMEM-A 

(20% FBS), resuspend. Count cells (as described above). Centrifuge. 

4. Prepare cells freezing medium: 950μL DMEM-A (20% FBS)+50 μL DMSO per 1x10
6
 of 

cells. 

5. Remove supernatant from the tube, add freezing medium (1x10
6
 of cells per 1mL of freezing 

medium). Resuspend the cells. Put 1mL of freezing medium with cells in a vial for freezing. 

6. Keep at room temperature for 15 minutes. Keep at + 4
o
C for 15 minutes. Keep at -20

o
C for 2 

hours. Afterwards, keep cells at -80
o
C until cells need to be used. 

 

II Electroporation procedure (NeuroSyntek 6.x) 

Sample preparation:  

1. Remove medium from each well of the chip with cells. 

2. Wash cells with 4mL of HEPES buffered saline. 

3. Add 2.5mL of HEPES buffered saline into each well. Work with cells not more than 3h. 

 

Prepare HEPES buffered saline with the following concentrations, filter before use: 

 n [mol/L] M [g/mol] V [L] M [g] 

NaCl 0.140 58.44 0.05 0.400 

KCl 0.004 74.55 0.05 0.015 
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CaCl2×2H2O 0.002 147.02 0.05 0.015 

MgCl2×6H2O 0.001 203.31 0.05 0.010 

HEPES (Na salt) 0.010 260.30 0.05 0.130 

C6H12O6 0.005 180.16 0.05 0.045 

Adjust pH to 7.2 - 7.3 

 

For cells staining media use the following buffer solution: 

HEPES buffered saline + BSA (BSA-MACS) [9.5 ml + 0.5 ml respectively] 

 

Light-induced electroporation procedure  

1. Wash cells with HEPES-BSA. Remove buffer. 

2. In a separate tube mix 1mL HEPES-BSA and 50μL FcR Blocker, add to a well on the chip. 

3. Incubate for 5 minutes at RT.  

4. In a separate tube mix 1mL of HEPES-BSA and 50μL of CD105 PE (or any other marker of 

interest, labeled with PE), add to a well on the chip. 

5. Incubate for 15 minutes at RT in the dark. Remove medium. 

6. Wash with HEPES-BSA for 3 minutes. Remove medium. 

7. Add 2mL - 3mL of HEPES (without BSA). Avoid light exposure. Install the chip in the NS 

6.x system. Switch to the luminescence mode. Choose the area of the electroporation. 

Distinguish the target cells using NS6.x Software. Start the automated light-induced 

electroporation procedure. 

8. After finishing the electroporation procedure, close the program, turn of the device. 

9. Remove the module with cells from the slot. 

10. Remove the media from each well, wash the cells with HEPES, add 4mL of DMEM (10% of 

FBS), place the module in the CO2-incubator for further cells expansion. 

 

III Animal model tumorigenicity test 

Cell sample 

1. Cells provided for all tests were generated in a lab-grade cell processing facility. 

2. Cell lines used in the trial included: 

Mesenchymal Stem Cells 

Lipoaspirate derived from white adipose tissue 

Homo sapiens, human 

Product Code: PT-5006; Lot Number: 0000421627; Manufacture Date: 23-Jun-2014, 

Lonza Walkersville Inc. (USA) (Appendix A, B). 

Quality control records of Mesenchymal Stem Cells included: 

Input control: 
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Sterility Test 

Bacteria and Yeast: Negative 

Mycoplasma: Negative 

Viral Test 

Hepatitis B: Negative 

Hepatitis C: Negative 

HIV: Negative 

Specific Staining 

Positive expression for CD13, CD29, CD44, CD73, CD90, CD105, and 

CD166. 

Negative expression for CD14, CD19, and CD45. 

 

Output control: 

IDEXX IMPACT II: All negative 

 

HeLa cells 

Cervix epithelial adenocarcinoma 

Homo sapiens, human negroid 

Lot Number 14G005, ECACC, purchased from Sigma, USA (Appendix A,B) 

Quality control records of HeLa cells included: 

Input control: 

Sterility Test 

Bacteria and Yeast: Negative 

Mycoplasma: Negative 

Viral Test 

Hepatitis B: Negative 

Hepatitis C: Negative 

HIV: Negative 

 

Output control: 

IDEXX IMPACT II: All negative 

 

General Terms 

1. Six- to eight-week-old female BALB/c nude mice should be used as the animal model 

(obtained from Charles River Laboratories Inc.) All mice should be kept under standard 

temperature, humidity, and timed lighting conditions and were provided with mouse chow and 

water ad libitum.  
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Note: All animal experimentation protocols should be approved by the animal ethics committee 

(Stanford University Animal Care and Use Committee). 

 

2. Mice should be divided into the following groups:  

I. 6 mice - control-dose group (5x10
6
 hAdMSCs-Control/kg B.W) (Approx. 1x10

5
 cells per 

animal) 

II. 5 mice - study-dose group (5x10
6
 hAdMSCs-NS/kg B.W) (Approx. 10

5
 cells per animal) 

III. 4 mice - positive control group (HeLa cells; human cervix adenocarcinoma; 5x10
6
 

cells/kg B.W.), (Approx. 10
5
 cells per animal) 

 

Cells injection procedure 

1. Adjust the concentration of the cell suspension to 5×10
6
/mL viable cells in PBS. 

2. Set cell injection volume to 0.2mL in a low dead-volume syringe with 26G needle. 

3. Deliver cells to 36.6 C prior to the injection. 

4. Inject 0.2mL of the cell suspension subcutaneously unilaterally once with a slow rate 10uL/s 

for the injection volume. 

 

Animals observation 

1. Animals to be observed once a week for their clinical symptoms (vital signs, appearance, 

presence and extent of any abnormal response, etc.) for up to 4 first weeks. 

2. After 4 weeks the observation rate should be set to once per two weeks. 

3. Assess the presence of tumors, if any, once in a two weeks interval between the injection and 

study completion. Measure the tumor dimensions (if there are any tumors) using a caliper in two 

perpendicular dimensions, and calculate the tumor size using the equation 

0.52×Width×Width×Height (mm). 

4. After 12 weeks of observation sacrifice animals. 

 

Reporting results and findings  

1. Reports of macroscopic findings should be given for stem cells. Macroscopic findings include 

the conditions of mice during the test period and macroscopic tumor growth, if any. Visible 

metastases, if any, their location, and frequency should be reported. 
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RESULTS 

 

Adipose-derived mesenchymal stem cells were purchased from Lonza and seeded on the 18
th

 Jan 

2016, HeLa cells (for positive control group of mice) were obtained from Sigma and seeded on 

the 21
st
 Jan 2016 (Appendix A). Cells were cultured according to protocols provided by 

suppliers, in order to minimize adverse effects of unexpected cells transformation, proliferation 

activity modification, etc. 

 

 

Fig. 1 Reflected light microscopy of cells for the injections. A – ADSCs, B – HeLa. 

 

 

  

Fig. 2 Cells preparation with NS StemOptimizer. A – Control cells (Petri dishes) and 

processed stem cells (in NS-chips); B – on-chip cells sorting procedure; C – NS StemOptimizer 

setup 

A B 

C 

A B 
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On the 24
th
 of Jan cells (both cell lines) were partially frozen for further rodent pathogen, 

bacteria and mycoplasma testing and shipped to IDEXX BioResearch on the next day for the 

independent evaluation. 

 

IDEXX report was received in 5 days with all positions tested being negative (Appendix C). One 

half of ADMSCs cells were processed with NS StemOptimizer in accordance with the previously 

developed protocol. Another half was expanded in polystyrene cell-culture treated Petri dishes 

(negative control). Cells viability was determined by trypan blue test. Both cell groups and HeLa 

cells were used for the injection in immunocompromised mice. 

 

Cells injections were provided in two batches: 

 

Table 1. Cells injections schedule 

03 Feb 2016 (1
st
 Part) Number of animals Cells number injected per an. 

(viability) 

MSCs  

control 

2 mice 4.0×10
5
 (96 %) 

4.6×10
5
 (98 %) 

MSCs-operated with 

NeuroSyntek study 

1 mouse 6.0×10
5
 (93 %) 

HeLa w/FBS (10%)  

positive control 

2 mice 1.0×10
6
 (80 %) 

1.0×10
6
 (80 %) 

HeLa w/o FBS  

positive control 

2 mice 1.8×10
6
 (82 %) 

1.8×10
6
 (80 %) 

10 Feb 2016 (2
nd

 Part) Number of animals Cells number injected per an. 

(viability) 

MSCs  

control 

4 mice 8.0×10
5
 (95 %) 

 

MSCs-operated with 

NeuroSyntek study 

4 mice 4.8×10
5
 (98 %) 

 

Three groups of mice were controlled as described above.  
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Fig. 3 Animals after the injections. Description: Control group ADSCs - ## 817, 818, 825; ADSCs 

processed with NS StemOptimizer - ## 813-816, 822-824, 968 

 

 

Fig. 4. Standard mice observation procedure 

 

CONCLUSION 

 

No tumors in the control group of mice and mice, injected with ADSCs, processed with NS 

StemOptimizer, were detected. ADSCs, processed with NS StemOptimizer, showed no the 

tumor-forming potential after transplantation, as they did not form tumors at the site of 

transplantation or at distal sites. 
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