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Fig. 8. Human AD similarity. Log2 fold changes are plotted for overlapping significant genes in each study, along with numerical comparison results. A1–3: Concordance
evaluations are made for human brain AD profiles. A4- comparison with human Down’s syndrome subjects (control Down’s vs. Down’s with AD-like pathology). Within each
graph, estimated numbers of genes predicted to be found by method 1 (M1), method 2 (M2), number of genes observed (Obs) and false concordance rate (FCR) are shown.

mouse model was contrasted with human AD (Fig. 11 and Fig. 12).
Although most mouse models showed very poor agreement (Fig. 11
and Fig. 12A) with phFCRs >1 and negative (albeit weak) correla-
tions, the 5xFAD and CK-p25 (Fig. 12B,C) models did show good
directional agreement and moderate correlation strength, particu-
larly among upregulated genes.

3.8. Summarized assessment of concordance

For each of the comparisons (across region within subject,
within human aging, within rodent aging, aging across humans
and rodents, within human AD, within mouse model AD, and
AD in human vs mouse) the three concordance measures (%
agreement, fold change correlation, and phFCR) were averaged
and plotted (Fig. 13A–C). Results were contrasted with the pre-
dicted values for random chance using one-sample t-tests and
in all comparisons, with the exception of transgenic mouse and
AD in Human vs Mouse, were significantly better than chance

for all concordance measures. By rank: across region > Rat Brain
Aging > Human Brain Aging > Aging in Human vs Rodent > AD in
Human vs Mouse > Transgenic Mouse.

4. Discussion

To our knowledge, this is the first study to provide a statis-
tical assessment of replicability across multiple published brain
aging and Alzheimer’s disease transcriptional studies in human
and rodent models. Assessment of similarity/reproducibility across
studies is often limited because measures of central tendency and
variance are reported (sometimes only graphically), and often with
limited description of the procedures used to produce those mea-
sures, as well as bias towards reporting significant findings [10,11].
Although transcriptional profiling is sometimes maligned for mul-
tiple testing error propensity, and for measuring an intermediate
molecular species that may  be less relevant to biology than pro-
tein, transcriptional profiling data does offer certain advantages.
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