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Research, Teaching, and Clinical Contributions

In line with the autoimmune hypothesis of schizophrenia I have studied whether the commonly used
neuroleptics can also act as systemic immunosuppressants. Conventional in vitro mitogenic stimulation of
peripheral blood lymphocytes (PBL) from schizophrenic patients treated with either clozapine or
haloperidol indicated a clear suppression of responsiveness of approximately 50% in all patients.
Haloperidol and clozapine are also shown to inhibit stimulation of lymphocytes in vitro. Heat shock
protein-60 (HSP60) is implicated in several autoimmune diseases as a triggering antigen. | have examined
cellular and humoral responses against HSP60 and a series of its peptide fragments with PBL of
schizophrenic patients and healthy subjects. With HSP60 and one of its peptide the average stimulation
index of PBL from schizophrenic patients was significantly higher than that obtained for control subjects.

Bone marrow transplantation (BMT) from diabetes-resistant strains with complete replacement of the
recipient immune system by the allogeneic donor has led to tolerance to donor islets and cure of diabetes
in a mouse model of type 1 diabetes. | have demonstrated that nonmyeloablative conditioning achieves
mixed hematopoietic chimerism across MHC barriers in spontaneously diabetic NOD mice. This
conditioning preserves alloreactive and autoreactive diabetogenic host NOD T-cells, but when mixed
chimerism was established, diabetic NOD mice accepted donor-type allogeneic islet grafts and were cured
of diabetes, despite a significant recipient T-cell contribution. Furthermore, induction of mixed chimerism
permitted acceptance of NOD islet grafts, demonstrating reversal of autoimmunity. Allogeneic BMT was
critical for tolerization of diabetogenic and alloreactive host T-cells. Thus, mixed hematopoietic
chimerism induces tolerance to donor islets and reverses established autoimmunity in diabetic NOD mice.

A common and fundamental problem in promoter analysis is determination of transcription start sites. In
my approach, | have defined the transcription start sites of human and mouse genes based on the Ensembl
EST GeneBuilder, which maps ESTs to the genome and then processes by merging the redundant ESTs. |
have selected a subset of 5’-reliable resulting transcripts using stringent criteria for more accurate
transcription start site predictions and then extracted upstream sequence for such transcripts. Using such a
subset | have constructed databases of promoter sequences useful for understanding the transcriptional
regulation of genes. | have developed software for analysis of corresponding promoter regions of co-
regulated genes. For numerous projects | have identified significant binding sites (and their combinations)
using the weight matrices of known transcription factors.

The identification of disease-associated genes using single nucleotide polymorphisms (SNPs) has been
reported. In particular, Affymetrix Mapping 10K oligonucleotide SNP microarray (10K SNP array)
platform uses one PCR primer to determine the genotype of more than 11,000 SNPs in the human
genome. | have developed the accessory software for automated formatting 10K SNP array data and
calling multi-point linkage analysis software Merlin, GeneHunter and Allegro, and visualizing the results
in dChip in the context of genes and cytobands. | have analyzed several families with focal segmental
glomerulosclerosis where | have confirmed one of the previously identified loci in chromosome 1 and
identified a novel locus on chromosome 3.

Current Research Activities:

Microarray Data Analysis Project Leader
Promoter Analysis of Co-Regulated Genes Project Leader
Software Developing for Multi-Point Linkage Analysis Project Leader
Teaching:

2000 — 2004  Supervisor for graduate students and fellows Harvard School of Public Health
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Invited Presentations:

1998 Seminar Yale University School of Medicine

1998 Seminar Albert Einstein College of Medicine

1998 Seminar Massachusetts General Hospital/ Harvard Medical School
2001 Invited Lecture Specialized Program of Research Excellence in Breast Cancer
2002 Seminar Torrey Mesa Research Institute (Syngenta Biotechnology Inc.)
2002 Invited Lecture Millennium Pharmaceuticals, Inc.

2003 Invited Lecture Repromedix Corporation

Clinical Activities:

1991-1992 Clinical Resident in Psychiatry at Mental Health Center "Beer - Ya'akov", Israel.
Introduced new biochemical-based diagnostic methods for schizophrenia and obsessive-compulsive
disorder.
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