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A. Personal Statement

Dr. Dammer has 10 years of biochemistry, molecular biology, and mass spectrometry experience. As a
graduate and since beginning his postdoc in 2008, he has routinely performed mass spectrometry
experiments and validation and interpretation of mass spectrometric data via design and execution of
varied molecular biological and biochemical experiments. As a postdoc at Emory, he has been involved in
a number of projects related to neurodegeneration and neuroproteomics. For example, one project
resulting in a JBC publication describes protein quality control mediated by ubiquitin conjugation and
proteolytic stress relevant to neurodegeneration and developing methods to measuring ubiquitin linkages
by mass spectrometry to determine deficiencies in protein disposal or refolding capacity in Alzheimer
Disease human postmortem brain. Another project involved defining the sites and effects upon aggregation
of the amyotrophic lateral sclerosis and frontotemporal dementia proteinopathic protein TDP-43 and
associated coaggregating proteins, published in PLoS One. The depth of these projects, their employed
methods, and the hypotheses tested, in combination with their comparative breadth and the increasing
momentum towards high-impact publications have established Eric as capable in the field of
neuroproteomics.

In other projects, Dr. Dammer will perform in-gel digests and LC-MSMS analyses of human control,
asymptomatic AD, MCI, and AD cases. He will use bioinformatics approaches to define specialized
proteomic databases and search MS/MS spectra against these databases to identify novel mis-spliced
protein products in AD at the peptide level. He will validate these products at the transcript level by PCR
and quantify at the peptide level using synthetic standards. He will also perform all in situ hybridization
studies for the analysis of U1 snRNA in tissue as well as perform functional knockdown experiments in cell
lines. Finally, he will communicate closely with Phil De Jager to analyze RNA-seq data and generate
custom built protein databases based on these data.



B. Positions and Honors

Positions:
1998-2000 Operations Manager, Moneyline Telerate, New York, NY
2002 Tutor and Teaching Assistant, Organic Chemistry, Florida Gulf Coast Univ., Fort Myers, FL

Academic and Professional Honors

2007 Best Presentation, College of Sciences, 3 Ann. Graduate Student Gvmt. Research Symposium
2006 Travel Award, Keystone Symposia Nuclear Receptors Conference

2003-07 Georgia Tech President’s Fellowship

2002 HHMI Summer Internship at Georgia Tech School of Biology (Dr. Nael A. McCarty, PI)

2002 FGCU Campbell Engineering Scholarship

2002 Golden Key National Honor Society Inductee
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D. Funding
ACTIVE

09/30/2011 - 09/29/2013 Ruth Kirschstein NRSA F-32 AG038259
Defining Mechanisms of TDP-43 Ubiquitination for Quality Control and Aggregation
Neurodegeneration in frontotemporal lobar dementia with ubiquitinated inclusions (FTLD-U),
amyotrophic lateral sclerosis (ALS), and other delayed-onset diseases associated with degeneration of
aging neurons involves a deficit in the degradation of the TAR DNA binding protein (TDP-43). This deficit is
apparent through the characteristic pathology of a cross-section of neurodegenerative diseases, i.e.,
accumulation and aggregation of protein inclusions positive for TDP-43 and ubiquitin (Ub) in ALS, FTLD-U,
and a large fraction of Alzheimer's Disease (AD) and Parkinson’s Disease (PD) cases. Ub is a small
protein conjugated singly or in polymeric chains to substrate proteins like TDP-43 that has the capacity to
alter substrate fate, e.g. degradation, (in)activation, or relocation out of specific cellular compartments or
protein complexes. The proposed research identifies the determinants of TDP-43 degradation, and
determines the role of K63-linked polyubiquitin in rerouting of TDP-43 from degradation pathways to
disease-characteristic aggregates. Half-life studies in cortical neurons and glia and in human cell lines
measure the contributions of cellular alternatives for protein degradation, the proteasome and lysosome, to
the degradation kinetics of endogenously expressed TDP-43. In addition, K63-linked Ub chains on TDP-43
and their association with the cell’s quality control and aggregation-control machinery are identified by
experiments in a cell line engineered to express modified Ub. Components of cellular quality control
machinery have been shown to engage TDP-43 in neurodegenerative tissue and in models of
neurodegeneration, particularly those which test the effects of insufficient proteasome or lysosome activity
on substrates such as TDP-43. This insufficiency may passively develop in neurons during the course of
aging or may develop due to environmental factors that affect sporadic neurodegeneration. Significant
guantitative differences in interactions between TDP-43 and the Ub-dependent proteasome, lysosome, and
qguality control systems of cells in disease tissue will be identified. Interactions relevant to disease
progression (biomarkers) or etiology (therapeutic targets) are to be confirmed by immunohistochemical
staining in postmortem tissue from FTLD-U and ALS neurodegenerative disease. Finally, biochemical
assays will be employed to identify specific therapeutic target(s) that deposit K63-linked Ub chains onto
TDP-43; K63 Ub linkages significantly increase in neurodegenerative disease and published models of
TDP-43 proteinopathy. ALS-specific mutations of TDP-43 will be tested for changes in the propensity of the
protein to interact with identified interaction partners, particularly the Ub ligase that deposits K63-linked Ub
chains onto TDP-43. The proposed measurements of alternative Ub chains and identification of novel
disease-related proteins will rely on mass spectrometry methods and software developed by the Pl and his
mentors at the Emory proteomics facility and Center for Neurodegenerative Disease, where the proposed
research takes place.

COMPLETED

07/01/2010 — 06/30/2011 T-32 NS-007480
Training in Translational Research in Neurology

To further the understanding of protein oligomerization, aggregation, and associated dysregulation of
cellular processes relevant to AD, | proposed to first confirm that the U1 snRNP complex is involved in the
development of AD pathology, including neurofibrillary tangles either containing microtubule associated
protein Tau (MAPT) pathology, or concurrent with this pathology. | hypothesized (1) that U1 snRNP loss of
function is associated with cytoplasmic retention and development of U1 component-containing tangles, as
well as biochemical insolubility in MCI (Table 1) not yet associated with visible pathology. (2) This change
in the function of U1, the first essential spliceosome component complex in the major eukaryotic splicing
pathway (affecting 98% of splicing events), may lead to increased exon inclusion or skipping in alternative
splicing targets including the pre-mRNA for the protein Tau or U1-70k.



