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Establishment of gene transduction by adeno-associated virus in spermatogonial
stem cells and testes
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Adeno-associated virus (AAV) penetrates the blood-brain barrier but it is
unknown whether AAV penetrates other tight junction. Genetic manipulation of testis has been
hampered by the basement membrane of seminiferous tubules and the blood-testis barrier (BTB) Here we

demonstrate in vivo genetic manipulation of spermatogonial stem cells (SSCs) and their
microenvironemnt via AAV1/9. AAV1/9 microinjected into the seminiferous tubules penetrated both the
basement membrane and BTB, thereby transducing not only Sertoli and SSCs but also peritubular cells
and Leydig cells. Moreover, when congenitally infertile KitISI/KitlSI-d mouse testes with defective
Sertoli cells received Kitl-expressing AAVs, spermatogenesis regenerated and offspring were
produced. Thus AAV1/9 allows efficient germline and niche manipulation by penetrating the BTB and
basement membrane, providing a promising strategy for the development of gene therapies for
reproductive defects.
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