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Current Research

Molecular-genetic mechanisms involved in pathological signaling in age-related
macular degeneration (AMD), Alzheimer’s disease (AD), glioblastoma multiforme
(GBM); potential drug strategies for the clinical improvement of these neurological
disorders.

Research Interests and Goals

Alzheimer's disease, bioinformatics, brain gene transcription, chromatin structure, complexity, DNA
polymorphisms, environmental health, genetic, evolution, genotoxicity, inflammation, memory,
neurodegeneration, neurological disorders, neurotoxicity, messenger RNA, oxidative stress, sleep cycles,
small RNA, trace metals.

Awards/Recognitions/invited Lectures (last 4 years)
Editorial Board: Cell. & Molec. Neurobiol.; Neurochem. Research, Molec. Neurobiol., Journal of

th
Alzheimer’s Disease 2009- Plenary speaker, 9 Annual International Keele Meeting on Trace Metals,

nd
Prague, CZECH REPUBLIC2009- Platform speaker, Asia-ARVO 2  Annual Meeting, Hyderabad,
INDIA2008- Symposium speaker, Laurentian University Department of Biochemistry, Sudbury,
CANADAZ2008- Platform, Association for Research in Vision & Ophthalmology (ARVO), Ft. Lauderdale, FL,

h

USA2008- Plenary speaker, 11t International Congress of Alzheimer’s Disease, Chicago IL, USA 2008-
Platform speaker, Wyeth Nutritional Pharmaceuticals Symposium, Madison, NJ, USA 2007- Plenary, Seventh
International Keele Meeting on Trace Metals in the Brain, Uxmal, MEXICO 2007- ‘Retina Symposium’
Speaker, Asia-ARVO 2007 General Meeting, SINGAPORE2006- Platform, Association for Research in Vision
& Ophthalmology (ARVO), Ft. Lauderdale, FL, USA2006- Plenary, Neurodegeneration and Neuroprotection
Symposium, Munster, GERMANY2006- Platform, Society for Neuroscience Annual Meeting, Atlanta, GA,
USA 2005-Plenary, Sixth International Keele Meeting on Trace Metals in the Brain, Busaco, PORTUGAL
2005- Platform, Association for Research in Vision & Ophthalmology (ARVO), Ft. Lauderdale, FL, USA 2005-
Platform, Joint ISN-ESN Satellite Meeting on Neurodegeneration, Warsaw, POLAND

Research Summary

Our major research interests are the elucidation of inflammatory signaling circuitsin Alzheimer’s
disease (AD) and in age-relatedmacular degeneration (AMD). AD and AMD represent common,
progressive degenerative disorders of human neural (HN) and retinal pigment epithelial (RPE) cells,
respectively. Oxidative stress, cytokines, high fat-cholesterol (HF-C) diets, the lipid transporter apolipoprotein
E4 (apoE4), and aging, are prominent risk factors for the development of AD and AMD (oval at middle left).
These risk factors up-regulate a set of stress-sensitive transcription factors that include, prominently, NF-kB.
Promoter mapping of the regulatory regions of the gene encoding beta-amyloid precursor protein (BAPP), is
enriched in NF-kB binding sites. Micro RNAs (miRNAs) act as highly effective post-transcriptional repressors
of gene expression. NF-kB also up-regulates miRNA-146a expression with resultant down-



regulation of sortilin-1 (SORL1) and CFH. SORL1 and CFH down-regulation are associated with increased
AB peptide generation and AB peptide-mediated pathogenic events that (1) contributes to amyloid and
drusenoid deposition, (2) enhances inflammatory signaling and apoptosis and (3) drives AD/AMD-type
change. In a parallel pathogenic circuit miRNA-29a down-regulation induces up-requlation of betaamyloid
cleavage enzyme 1 (BACE1) expression. BACE1-mediated cleavage of the polytopic membrane spanning
protein BAPP (green ovals) ultimately increases AB peptide abundance that further contributes to amyloid and
drusen formation and enhanced inflammatory signaling. Vertical up- or down-arrows within boxes indicate up-
or down-regulation, respectively; filled
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Funding

“Microarray gene expression bi-clustering using associative pattern mining”; Investigators - Prerna Sethi
andWalter J. Lukiw; Agency - Louisiana Biotechnology Research Network (LBRN).

“Gene expression patterns in glioblastoma multiforme (GBM)”; Investigators - Walter J. Lukiw; Agency -
Translational Research Initiative (TRI), Louisiana State University Board of Reagents.

“Mentoring Neuroscience in Louisiana: A biomedical program to enhance neuroscience” (COBRE);
ProjectDirector — Nicolas G. Bazan; Mentor — Walter J. Lukiw; Agency - NIH, NCRR

‘Rule-based data mining for knowledge discovery in Alzheimer's disease using Microarray
Databases”;Investigators - Prerna Sethi and Walter J. Lukiw; Agency — Louisiana-INBRE program (pending).
“miRNA signaling in Alzheimer’s disease (AD)”; Investigator - Walter J. Lukiw; Agency NIH, NIA (pending).



