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An Example Neuoscience
Microarray Experiment

• Dunckley et al. Gene expression 
correlates of neurofibrillary tangles in 
Alzheimer's disease. Neurobiology of 
Aging 27(10): 1359-1371
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Abstract and Keywords
• Abstract:

Neurofibrillary tangles (NFT) constitute one of the cardinal histopathological features 
of Alzheimer's disease (AD). To explore in vivo molecular processes involved in the 
development of NFTs, we compared gene expression profiles of NFT-bearing 
entorhinal cortex neurons from 19 AD patients, adjacent non-NFT-bearing entorhinal
cortex neurons from the same patients, and non-NFT-bearing entorhinal cortex 
neurons from 14 non-demented, histopathologically normal controls (ND). Of the 
differentially expressed genes, 225 showed progressively increased expression (AD 
NFT neurons > AD non-NFT neurons > ND non-NFT neurons) or progressively 
decreased expression (AD NFT neurons < AD non-NFT neurons < ND non-NFT 
neurons), raising the possibility that they may be related to the early stages of NFT 
formation. Immunohistochemical studies confirmed that many of the implicated 
proteins are dysregulated and preferentially localized to NFTs, including 
apolipoprotein J, interleukin-1 receptor-associated kinase 1, tissue inhibitor of 
metalloproteinase 3, and casein kinase 2, beta. Functional validation studies are 
underway to determine which candidate genes may be causally related to NFT 
neuropathology, thus providing therapeutic targets for the treatment of AD.

• Keywords: Alzheimer's disease; Neurofibrillary tangles; Microarray; Gene 
expression; Dementia; Neurodegeneration; NFT; Laser capture microdissection
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Structured Digital Abstract
• A translation table or “cast of characters” listing all 

named biological entities like genes, proteins, 
metabolites and other objects in the article, and relates 
their human-readable names to precise database 
identifiers. 

• A list of the main results described in simple ontologies
using a controlled vocabulary — for example, 
interactions (“protein A binds to protein B”), 
phenotypes (“mutation C suppresses deletion D”), and 
protein modifications (“protein E is phosphorylated at 
residue F by protein kinase G”). 

• Standard evidence codes for how the results were 
obtained — for example, “affinity purification' or 'mass 
spectrometry”
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Application of SDA

• Pilot application of SDA in FEBS Letter 
(with links to MINT)

• Other applications by other journals? 
– e.g., gene lists with link to databases
– How to represent gene lists in RDF with link to 

existing ontologies (genes, experimental 
context, provenance, samples, neuroscience 
domain knowledge, etc) 
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Non-NFT normal 
vs. Non-NFT-AD 

vs NFT-AD
Significant neuronal gene expression 
changes occur in Alzheimer's disease 
prior to NFT formation. We performed a 
one-way ANOVA to identify statistically 
significant genes that show consistently 
increasing or decreasing expression 
across the data sets of ND non-NFT 
neurons, AD non-NFT neurons, and AD 
NFT neurons. Shown are the top 100 
genes from this analysis. Cluster 
representation was generated by 
GeneCluster software. Prior to figure 
generation, data was mean centered for 
each gene by subtracting the mean gene 
expression from the expression values 
so that the mean expression for each 
gene is 0. Data was subsequently 
normalized on a gene-by-gene basis by 
multiplying each value by a scale factor 
S, such that the sum of the squares of 
the values for each gene is 1.0. Data 
shown include the probe ID, gene 
symbol, ANOVA p-value, the average fold 
change for the comparison of AD non-
NFT neurons vs. control non-NFT 
neurons, the average fold change for AD 
NFT neurons vs. AD non-NFT neurons, 
and the average expression values for 
each gene across all three data sets. 
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