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Elva Diaz's research interests include functional genomics of nervous system development.
Her lab's main research interest is to understand molecular mechanisms of neural development
using a rodent model system. In particular, she is interested in two areas: neural proliferation and
synapse development.
The Diaz lab used DNA microarrays as a tool to identify genes that are developmentally regulated
during postnatal cerebellum development. Members identified several candidate molecules that
increase in gene expression during the period of neural proliferation or synapse formation, and are
currently studying the role of two molecules (Mad3 and synDIG1) in these processes.
Synopsis:
Mad3 and neural proliferation:
During development, Sonic hedgehog (Shh) regulates the proliferation of cerebellar granule neuron
precursors (GNPs) in part via expression of Nmyc. My lab has demonstrated a novel role for the
Myc/Max/Mad family member Mad3 in the Shh pathway to regulate Nmyc expression and
cerebellar GNP proliferation. Mad3 mRNA is transiently expressed in GNPs during proliferation.
Cultured GNPs express Mad3 in response to Shh stimulation in a cyclopamine-dependent manner.
Mad3 is necessary for Shh-dependent GNP proliferation as measure by BrdU incorporation and
Nmyc expression. Furthermore, overexpression of Mad3, but not other Mad proteins, is sufficient
to induce GNP proliferation in the absence of Shh. Interestingly, cerebellar tumors and pre-tumor
cells derived from patched (ptc) heterozygous mices express high levels of Mad3 compared with
adjacent normal cerebellar tissue. These studies support a novel role for Mad3 in cerebellar GNP
proliferation, and possibly tumorigenesis, and challenge the current paradigm that Mad3 should
antagonize Nmyc by competition for direct DNA binding via Max dimerization. Our current
research aims are: 1) to identify Mad3 target genes in GNPs and tumor cells using chromatin
immunoprecipitation (ChIP) coupled to DNA microarrays (ChIP-on-chip); 2) to identify Mad3
interacting proteins using biochemical, genetic and proteomic approaches; and 3) to understand
the role of Mad3 in tumor formation using in vivo mouse models.
SynDIG1 and synapse formation:
During development, synapse formation relies on signaling between pre- and postsynaptic neurons
and the expression of specific genes. Synapse Differentiation Induced Gene (SynDIG1) was
identified as a gene upregulated during synapse development whose upregulation failed in a
mutant mouse line with defects in synaptic differentiation. We have shown that SynDIG1 encodes
a novel, postsynaptic transmembrane protein that is a critical regulator of synapse development in
cultured hippocampal neurons. Interestingly, SynDIG defines a family of four genes within the
mouse genome that are expressed in distinct and partially overlapping cell types within nervous
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system tissues. Intriguingly, overexpression or knock-down of synDIG1 in cultured neurons alters
the electrophysiological properties of excitatory synaptic transmission, presumably by the altered
trafficking of AMPA receptors. Our current research aims are: 1) to characterize mice with a
conditional deletion of the SynDIG1 gene; 2) to identify SynDIG1-interacting proteins; and 3) to
test if SynDIG1 is subject to activity-dependent regulation at synapses.
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