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English statement

Hematopoietic stem cell (HSC)-targeted gene therapy is curative for various genetic diseases, including
primary immunodeficiencies, hemoglobin disorders, and metabolic diseases. A therapeutic gene can be added to
patient HSCs with lentiviral vectors (LVs) during ex vivo culture; however, a cell processing center is required,
limiting gene therapy application. Recently, systemic injection of lipid nanoparticles (LNPs) was reported for in vivo
delivery of genome editing tools, allowing for phenotypic correction in amyloidosis patients. However, the current
LNPs are low-specificity for drug delivery, and thus, the development of an HSC-targeted delivery system is
required for in vivo HSC gene therapy. Therefore, in this study, we sought to incorporate HSC-targeted molecules
into LVs and LNPs, and the HSC-targeted LVs/LNPs can deliver gene therapy tools to HSCs by systemic injection,
allowing for the development of in vivo HSC-targeted gene therapy.

In this study, we optimized HSC-targeting molecules via phage display screening to improve their affinity. The
HSC-targeting molecules were combined with an envelope, which allowed for the preparation of targeted LVs. In
addition, we established cell lines expressing the target antigen, enabling the evaluation of targeted transduction.
The use of targeted LVs with optimized molecules resulted in more efficient transduction in the target antigen-
positive cell line. The targeted LVs allowed for targeted transduction in CD34+ cells in vitro. HSC-targeted LNPs
were designed with the same HSC-targeted molecules.

In summary, in this study, we designed HSC-targeted LVs, and high-efficiency targeted LVs were developed.
Similarly, HSC-targeted LNPs were designed and under development. It would allow for the one-time cure of

various diseases at the DNA level by systemic injection, and it can expand the indications for gene therapies.



