NON-CONFIDENTIAL SUMMARY

Improved Retrovirus Vector-Based Gene Integration

Inventor: Rene Daniel

Summary and Applications:
The invention is an improved retroviral vector construct for gene restoration applications that specifically targets the gene integration site and offers a promising solution to insertional mutagenesis, the major safety concern of the current HIV-based vectors, in which the unique, but essentially random, integration of virus-expressed genes directly into the host genome disrupts and activates an oncogene.

The inventor has generated HIV-based vectors that exploit host cell co-factors involved in (i) epigenetic modifications or (ii) binding to HIV-integrase to shift gene integration away from active gene regions.  Incorporating synthetic fusion genes comprising these cellular factor domains in the vector construct, the inventor found that the fusion proteins favorably alter the site of gene integration without compromising the frequency or efficiency of integration.  The modifications are critical for optimizing retroviral gene vectors, particularly HIV-based vectors, which have gained in acceptance and usage as gene vectors.  

The invention will overcome the insertional mutagenesis risk and significantly enhance the safety of the retroviral gene delivery systems.  Retrovirus-based vectors compare favorably to other gene replacement vectors for multiple reasons, such as their tissue and cell tropism, their ability to enter dividing or non-dividing cells, and their mechanism of inserting genes into the host genetic material.  However, the possibility of insertional mutagenesis heightens the recipient patient’s risk of developing cancer.  In one reported study, murine leukemia virus (MLV) vector-based DNA integrated in an oncogene.  4 of 11 clinical trial patients developed leukemia.  Gene insertion outside of active coding regions has been achieved in the initial experiments of this promising invention.  Studies are underway for validation in animal models.
Follow-up:

A patent application has been filed on this technology, which is currently available for licensing and sponsored research opportunities.  For further information, please contact Debbie Wang at debbie.wang@jefferson.edu or +1-215-955-6862 in the Office of Technology Transfer and Business Development at Thomas Jefferson University (TJU), citing TJU docket number DAN_REN.003.
