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Yehudit Bergman is a professor at the Hebrew University Medical School in
Jerusalem where she holds the Morley Goldblatt Chair for Cancer Research. She
is an elected representative of the medical school to the Hebrew University
senate and is a member of the University’s standing committee. Dr. Bergman is
also a member of EMBO. She completed her Ph.D. studies in immunology at the
Weizmann Institute of Science in Rehovot, Israel in 1980. She then trained as a
post-doc in immunology at Stanford and as a post-doc in molecular biology at
M.I.T. Dr. Bergman’s current research focuses on the epigenetic mechanisms
controlling immunoglobulin allelic exclusion and the cancer-related activity of the
Oct-3/4 transcription factor.

Research Focus: Epigenetic Mechanisms Controlling Immunoglobulin Allelic
Exclusion

Monoallelic gene expression, or allelic exclusion, is critical to the functioning of
the immune system as it allows each lymphocyte to elaborate a single type of
antigen receptor. Chaos in immune system regulation might ensue if, for example,
a B cell expressed both an antibody that responded to a pathogen and a second
antibody that would cause damage to a certain host system. It has been
proposed that the major pathway for implementing this choice involves a
feedback mechanism, which prevents rearrangement on the remaining germ line
allele. While this mechanism may certainly play a maintenance role in inhibiting
rearrangement on the second allele, our studies provide evidence suggesting that
the process of allelic exclusion may actually begin early in development, at about
the time of implantation, when the antigen receptor genes begin asynchronously
replicating in each cell. This pattern is established randomly in each cell, is
maintained in a clonal manner and may serve as the basis for the initially choice
of one copy that will undergo subsequent epigenetic changes and rearrangement.
Furthermore, we have shown that during B cell development, the Igk locus
undergoes a programmed process, which releases multiple layers of repression in
a step-wise manner and culminates in the increased accessibility of
recombination signal sequences to the rearrangement machinery. Our aim is to
decipher the molecular events that translate the timing of asynchronous
replication into subsequent epigenetic changes that allow rearrangement on one
allele.

Oct-3/4, Embryonal Stem (ES) Cells and Cancer

We are studying the molecular genetic and epigenetic mechanisms that regulate
Oct-3/4 expression. Oct-3/4 is a member of the POU homeodomain family of



transcription factors that are critical to embryonic development. Oct-3/4 is
involved in maintaining the pluripotent state of ES cells. We have shown that the
Oct-3/4 gene undergoes a novel multi-step program of inactivation following
implantation. Transcriptional repression is followed by a dramatic increase in
histone H3 methylation of Lysine 9 that is mediated by the SET-containing
protein, G9a. This step sets the stage for local heterochromatinization through
the binding of HP1 and is required for subsequent de novo methylation at the
promoter by the enzymes Dnmt3a/3b. Genetic studies have shown that these
epigenetic changes actually play an important role by inhibiting Oct-3/4 re-
expression, thereby preventing reprogramming. We have also shown that Oct-
3/4 is expressed in all human testicular germ cell tumors (GCTs) examined, even
in the early pre-malignant component. We have demonstrated that Oct-3/4
dictates ES cells' oncogenic potential in a dose-dependent manner; it is a dose-
dependent oncogene.
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