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Allogenic hematopoietic stem cell transplantation (HSCT) currently represents the unique
definitive curative treatment of DBA. Gene therapy (GT) arises as an innovative and safer
therapeutic strategy for DBA, based on efficacy of these approaches in several hematopoietic
diseases such as primary immunodeficiencies, f-hemoglobinopathies and bone marrow failure
(BMF) syndromes such as Fanconi anemia (FA)(FANCOLEN-1/ EudraCT No: 2011-006100-
12)

Nevertheless, several questions still require clarification before DBA patients could be treated
by GT, including potential limitations in the number and repopulating properties of
hematopoietic stem cells and progenitor cells (HSPC) that could be collected from these
patients. To answer to these key points we have first characterized the content and
functionality of HSPCs from bone marrow samples of DBA patients. In contrast to the very low
number of CD34+ and colony forming cells observed in the BM from FA patients, we have
observed significantly higher numbers of these progenitor cells in BM samples from DBA
patients. Additionally, we have observed evident hematopoietic engraftment in NSG
immunodeficient mice transplanted with BM cells from DBA patients, even in the absence of
genetic correction.

Aiming at the correcting the phenotype of DBA HSCs, we have constructed two therapeutic
lentiviral vectors (LV) carrying a codon-optimized version of the RPS719 cDNA driven by the
PGK or the EF1alpha promoter. Studies carried out in DBA-like cells (K562 transduced with
anti-RPS19 shRNA-LVs) and in CD34+ cells from DBA patients showed that transduction of
either of these therapeutic LVs, suppressed the pre-rRNA processing phenotype in DBA-like
cells, and restored the expression of RPS19 in BM cells from DBA patients, while preserving
the repopulating potential of these cells. These studies support that gene therapy may
constitute suitable approach for the treatment of the BMF characteristic of DBA patients.
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