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1. Tissue or cell type-specific gene manipulation

The further study of the role of hippocampal plasticity
in the various subregions will continue. We are currently
utilizing our novel wagon wheel task to simultaneously
monitor both behavioral learning and place cell activity
(via ensemble recording) in the CA1-NR1 KO, CA3-NR1
KO, and DG-NR1 KO mice to better understand how the
hippocampal code for space uses plasticity to guide be-
havior. Also ongoing are a variety of fear conditioning
paradigms that would test the non-spatial pattern com-
pletion and pattern separation capability of these mutant
mice.

For the forebrain-specific dominant negative PAK
transgenic mice, we hope to gain a better understanding
of the genetic and functional interactions between FRM1
and PAK and how the structural plasticity they regulate
underlies learning and memory.

Finally, we will continue to expand our studies on plas-
ticity and learning by studying the role of NR-dependent
plasticity in the dopaminergic neurons of the VTA. Using
Cre lines currently under characterization, we can delete
the NR1 gene specifically in these cells, with the hope of
gaining insight into the role of synaptic plasticity in VTA
neurons in reward-driven learning and in drug addiction.

2. Conditional (spatially restricted and tempo-
rally inducible) gene manipulation

We will attempt to complete the three mouse crossing
technologies described above and identify the function of
specific hippocampal subregions and circuitries, as well as
receptors (e.g., NMDA receptors) and enzymes (e.g., pro-
tein kinases and protein phosphatases) therein, in specific
aspects and types of hippocampus-dependent learning and
memory. The ability to reversibly inactivate specific ex-
citatory circuits in the hippocampus will give us a much
greater understanding of the computational contribution of
each of the hippocampal subregions to learning and mem-
ory.
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