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RESEARCH SUMMARY

The objective of my group is to develop new therapeutic approaches for liver related diseases. The general therapeutic modality that we selected is gene therapy to be applied for the various target diseases. The target diseases include chronic inflammation, monogenetic diseases and cancer. Our studies include basic research investigations to unfold the molecular and cellular mechanisms of maladies as well as the development of new scientific tools and therapeutic avenues. 

Naked DNA delivery: The most significant obstacle in gene therapy is the development of a simple, efficient, and low cost gene delivery method with minute side-effects. Currently these are unmet objectives. Until now, gene therapy in in vitro and in vivo animal studies have proved its efficacy and in some cases in the most profound way. Furthermore, single clinical studies have also proved that it could reverse a clinical genetic phenotype. However, the major obstacle in all cases is associated with the delivery method. Up until now, most clinical studies treating over 7,000 patients have applied viral vectors. These vehicles encounter numerous disadvantages, including the augmentation of the immune response against the transgene or the activation on oncogenes in transduced cells, resulting in the short-term expression or the development of unwarranted maladies, respectively. 


We are developing a new approach for the delivery of naked DNA directed to the liver. The current studies are conducted in large animals and we are showing promising preliminary results. Furthermore, we are also studying various methods for site specific integration of naked DNA into primary hepatocytes. 


The studies on naked DNA to the liver are performed by Evelyne Zeira with the collaboration of Idit Matot (Department of Anesthesiology), Antoni Varshtending (Department of Radiology) and Gidon Zamir (Department of Surgery).

Feline Immunodeficiency Virus (FIV) Vector for liver directed gene delivery: A major problem in gene therapy delivery vehicles is the short-term gene expression after transduction. One method to overcome this hurdle is to use viral delivery systems that are able to integrate their genetic payload of the viral vector into the host cell genome. The advantage of the lentivirus, e.g. HIV vectors is the ability to transduce non-dividing cells, such as hepatocytes. However, the use of an HIV vector can cause public resentment.  The FIV infects domestic cats in a relatively high percentage of cases.. The disease in cats does not spread to humans. We have adopted the FIV vector to study its gene delivery potential to hepatocytes in vitro and in vivo.


The assessment of the FIV vector for liver directed gene delivery is conducted by Reba Condiotti. These studies are performed in close collaboration with Ela Shai, Amos Panet (Hadassah-Hebrew University Medical School), Yaakov Palmon (Hadassah-Hebrew University School of Dentistry), Michel Curran (Stanford University), Gary Nolan (Stanford University), Hilla Giladi , Mali Ketzinel-Gilad, Eitan Gross (Department of Pediatric Surgery), Itzchak  Marmari (Hadassah-Hebrew University School of Dentistry), Bruce Baum (DINIH) and Idit Segal  (Department of Pediatrics).

Laser beam gene transduction (LGBT): We have developed a special laser beam energy source to enhance the entrance and expression of a transgene into the muscle tissue. The advantage of this method is that it is clinically acceptable; the disadvantage is that, under current conditions, the expression is lower than that following electroporation. This approach was developed for the treatment of chronic anemia which is associated with several conditions such as chronic renal failure, chronic infections and malignancies. This study is conducted by Evelyne Zeira in collaboration with Yitzchak Chemo, MD, Itay Chovers, MD and Aaron Lewis, PhD (Department of Ophthalmology).

Hepatitis vaccination: The first generation of vaccines in transgenic plants reported so far described only the expression of single proteins or short peptides. Our new method of vaccine development (second generation) through the production of viral-like particles in edible crops is being studied. Mali Ketzinel-Gilad and Esra Galun (Weizmann Institute) had developed 70 lines of HAV transgenic tomato plants expressing the HAV transgene, and possibly a viral particle in the tomato fruit.  The results of this study revealed an immunological response of mice to this edible vaccine. Simultaneously, Leslie Mitchell has assessed the potential vaccination against HAV in mice through the rectal route. Interestingly, the mice responses induced local and systemic responses, specifically against HAV. In collaboration with investigators from Biopharmaceuticals Company, we are currently generating transgenic plants expressing HCV-derived proteins for the future assessment of this approach and for the potential development of a preventive and possibly therapeutic vaccine.

Gene therapy to hepatitis B and hepatitis C virus infections: HBV and HCV are both infectious agents with a significant health care burden for humans causing chronic diseases. The current treatments for both are not satisfactory, and for HCV there is no available vaccine and it does not seem that there will be one in the near future. We are developing various gene therapy approaches to tackle these maladies. One of the major barriers in the assessment of any antiviral strategy would be in vitro and in vivo models. In the past, in collaboration with Yaie Raisner (Weizmann Institute of Science) and Shlomo Dagan (XTLbio Ltd), we have developed a small animal model for both viruses, the Trimera system. Currently we are in the process of developing a simpler model in collaboration with XTLbio Ltd. The studies are aimed to develop gene therapy approaches to HBV and HCV and are conducted by Hilla Giladi, Mali Ketzinel-Gilad, Mila Rivkin and Elina Khvalevfky.

