
Most people say that it is the intellect which 
makes a great scientist. They are wrong: it is 

character.

Albert Einstein



Which vectors for the genes

WHY retro: history of knowledge / integration



(onco)Retrovirus (MuLV)

•Receptors: +aa transporter (ecotropic env), phosphate
transporter (amphotropic env)
•Enveloped virus
•RNA genome (2 copies)
•dsDNA enters into the nucleus and integrates upon mitosis
•Enters the cell by fusion
•LTR: viral transcription, polyad, replication, integration
•3 poly-proteins produced by alternate splicing, further
processed



Retrovirus life cycle



Retroviral vectors
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Retroviral vectors-ameliorations

•heterologous envelope (VSV-G)

•Reduce overlap between packaging and 
vector (in gag and LTR)

•Use different promoters, no LTR

•Substitute the original packaging line 
NIH3T3 which contains endogenous 
MuLV like sequences



Pros and Cons viral vectors



Ex vivo gene therapy

cells

Infected cells



1990 first gene therapy trial approved



What is SCID



ADA SCID, 15-20% of all SCIDs



200 000 euro /year

Conventional treatment of ADA



Gene therapy advantages



Rationale



NIH trial



Protocol



Results



Results, trial with PBLs



Results, trial with HSCs



HSCs, progresses



PEG-ADA discontinuation (PBLs)



Conclusions early ADA trials (1990-1998)

• safety of viral gene transfer
• Persistence
• PEG ADA impairs effective gene/cell therapy



Gene therapy and non-myeloablative conditioning



Gene therapy and non-myeloablative conditioning



Gene therapy and non-myeloablative conditioning

No events indicative of 
myelodysplasia or leukemic 
transformation were reported in 
any patient at any time. 

Long Term Results

Update on the safety and efficacy of retroviral gene therapy for immunodeficiency due to adenosine deaminase 
deficiency. Cicalese et al., Blood, 2016



Gene therapy and non-myeloablative conditioning

Aiuti et al, Embo Molecular Medicine, 2017



QUESTIONS?


