
Protocol 1: Isolation of human CD34+ cells or human Hematopoietic 
stem cells (hHSCs) 

 
 
 

Full term human deliveries 

 Umbilical cord Blood

Density gradient centrifugation 

Mononuclear cells (MNCs) 

Immunomagnetic bead system to purify CD34+ cells (95% cells were CD34+)  

Serum-free and stroma dependant (SFSD) culture system for CD34+ cells ex-vivo 
expansion. 

 
 
 5- and 6-carboxyfluorescein diacetate succinimidyl ester (CFSE) labeling of SFSD 

expanded CD34+ cells 

SFSD culture system for CFSE+/CD34+ cells 

 
 
 
 
 
 
 

Flow cytometric Analysis and cell sorting (FACS)  
 
 
 
  

Analyze kinetics of ex-vivo expanded CFSE+/CD34+ cells 

 
 
 
 
 
 
 
 
 



Protocol 2: In-vivo expansion of hHSCs 
 

 
 Ex-vivo expanded CFSE+/CD34+ cells 

(from Protocol 1) 
(Cultured CD34+ cells) 

CFSE+/CD34+ cells that were not 
cultured with SFSD system 
(Uncultured CD34+ cells) 

Total Body Irradiated male or female NOD/Shi-scid (NOD/SCID) mice 
NOD/Shi-scid: Non-Obese diabetic Shi-strain SCID (severe combined 

immunodeficiency) mice. 

 
 
 
 
 
 
 
 
 
 
 
        Tail vein               Cavity of Right Tibia 

     (SRC assay)            (intra-bone marrow transplantation) 
 

Sacrifice after 10 weeks of implantation 
 
 
 
 
 Flush bone marrow cells from Tibia with PBS 
 

Frequencies of SRCs in CD34+ cells 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Protocol 3: Generation of a lentivirus and clonal analysis  
 

 
 

Retrovirus / lentivirus transfection of HSC – transiently cotranfect 4 plasmids – 
selfinactivating  vector construct pCS –CG, Vesicular stomatitis virus G protein 

(VSG-G) expressing construct, reverse transcrptase expressing vetors and 
packaging construct. 

  
 

Viral supernatants concentrated and seeded onto CD34+ cells  

Total Body Irradiated male or female NOD/Shi-scid (NOD/SCID) mice 
NOD/Shi-scid: Non-Obese diabetic Shi-strain SCID (severe combined 

immunodeficiency) mice. 

       Tail vein               Cavity of Right Tibia 
     (SRC assay)            (intra-bone marrow transplantation)

Sacrifice after 10 weeks of implantation 

Flush bone marrow cells from Tibia with PBS 

FACS to determine clonal kinetics  

Identification of clones with unique genomic- proviral junction sequence or 3’-LTR 
integration site analysis using linear amplification mediated PCR (LAM PCR). 

Statistical Analysis using L-Calc software 


