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A self-inactivating lentiviral vector (LV) has been used in an ongoing hematopoietic stem cell (HSC)-

based clinical trial for metachromatic leukodystrophy (MLD) in Milan. In 5 treated patients we 

obtained multi-lineage hematopoietic reconstitution with up to 80% vector marking. To assess the 

safety and efficacy of gene transfer as well as the dynamics of hematopoietic reconstitution we 

studied the integration site profile LAM PCR and high-throughput 454-pyrosequencing in different 

cell lineages and time points after transplantation (1, 3, 6, 9 and 12 months) in the first 3 MLD 

patients.  

Overall, >32000 unique integrations from the 3 analyzed patients were obtained. The LV integration 

profile in this trial is highly similar to the one described in the LV-based adrenoleukodystrophy 

clinical trial. Common Insertion Sites (CIS) were clustered at specific mega-base wide chromosomal 

regions and were enriched in chromatin remodeling and HLA genes, suggesting that these CIS may 

be originating by a viral integration bias rather than genetic selection.  

Analysis of sequencing reads as a surrogate of the abundance of specific cell clones shows a variable 

contribution of multiple clones without evidence of clonal dominance. Importantly, tracking of 

vector integrations across linages and time allow us to confirm HSC marking, the HSC contribution 

levels within committed hematopoietic lineages and to characterize distinctive dynamics 

hematopoietic reconstitution between myeloid and lymphoid lineages after transplantation.  

Overall, our data show that in in MLD treated patients unprecedented high vector marking levels 

were achieved without overt evidence of genotoxicity. 


