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The viral cycle of a lentiviral vector
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Pseudotyping of LVs 

VSV-G-LVs present limitations

 - Cytotoxic → no stable producer cell line

 - Sensitive to human complement → no in vivo use

 - High vector dose

 - Resting hematopoietic cells such as T cells or 

 HSCs: need  cytokine stimulation for efficient transduction

 - human B cells are refractory



URGENT NEED FOR NEW ALTERNATIVE LENTIVIRAL 

VECTOR  PSEUDOTYPES 

Pseudotyping of LVs 



B cells?? H Hemagluttinin

F Fusion gp

LV

B-cell gene therapy:

✓Induction of tolerance to treat autoimmune diseases (B cells = potent APCs)

✓Activation of the immune system by increase of immunogenicity of cancer B cells

✓Immunotherapy = B cells are potent antibody producing cells  (HCV, HIV) 

OBSTACLE 
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Classical VSV-G-LVs do not allow efficient transduction of 

human B cells  

VSV receptor = low density lipid receptor  LDL-R (Finkelstein et al., PNAS  2013)

Lévy et al. Blood 2010
Amirache et al. Blood, 2014
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Comparing measles virus and baboon gp LV pseudotypes

 for B cell transduction  

Schoenhals et al, Leukemia 2012
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B-cells as attractive targets for gene therapy

✓ Induction of tolerance (B cells = potent APCs)
➢ Autoimmune disease: Diabetic

✓ Immunotherapy = B cells = Potent protein-secreting cells that can persist 
life long
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Adoptive transfer of TRANSDUCED human B-cells 

into NOD/SCID/γC-/- (NSG) mice
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BAEV-LVs allow efficient transduction of human 

plasmablast and plasma B cells 
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B-cells producing HCV neutralising antibodies in vivo in 
NOD/SCID γ-/-  (NSG) mice
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Une approche = sécréter le FIX par le foie du patient 
Utilisant  un vecteur AAV 



Gene therapy to treat hemophilia B

➢Monogenic disease

➢Long lasting delivery of transgene

➢ Induction of tolerance ?

➢Therapeutic level with only a low plasma levels (5%) suffisant to reduce 
the risk of mortality and morbidity
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Gene therapy to treat hemophilia B

SFFV
Factor IX- 

R338LLTR eGFP LTRIRES

Plasma B cell line Non plasma  B cell line 



Gene therapy to treat hemophilia B
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Conclusions

✓ Baboon enveloped lentiviral vectors are excellent tools
      for gene delivery into B cells  

✓ Baboon enveloped lentiviral vectors are excellent tools for B 
cell gene therapy in order to express antibodies in vivo

 - infections 
 - immune check point inhibitors  

✓ Baboon enveloped lentiviral vectors are excellent tools for B 
cell gene therapy to express Factor IX to treat hemophelia
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