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Fig. 4. Brain aging profile similarity within humans. Log2 fold changes are plotted for overlapping significant genes in each pairwise study comparison A1–4. Within each
graph, number of genes observed (Obs), post hoc false concordance rate (FCR), and percent agreement are shown.

Pairwise contrasts results from each of the other human stud-
ies are shown (Fig. 4A1–4). One profile, BA47 from Chen et al. [24],
is not graphed because of redundancy with the compared profile
BA11 (Fig. 4A4). Overall, % agreement, phFCRs, and correlations
all suggest agreement across studies/labs/and measurement plat-
forms for human aging. Similar robust agreement was observed
among rat studies (Fig. 5A1–3). Only two mouse brain aging profiles
were available (Fig. 5B) and showed agreement driven exclu-
sively by concordant upregulated genes. The different brain regions
examined and age-points (see Tables 1–2 vs 15 month contrasted
with 5 vs 30 mo)  may  help to explain these differences. Overall,
there appears to be a disproportionate number of genes that are
concordant across studies with generally more prevalent upregu-
lated genes.

3.4. Concordant aging signatures

To evaluate whether brain aging showed agreement across mul-
tiple studies simultaneously, a multiple-study aging signature was

constructed. As a caveat, it is important to note that different
array detection systems detect different numbers of genes (e.g,
the HGU133A detects 4457 annotated genes, while the Gene 1.1ST
detects 12475), so comparing across multiple studies reduces the
total list of genes available for testing. Further, while comparison
across studies increases the likelihood that common results are
truly positive, it also increases the likelihood that truly significant
results will be missed (increased false negative rate). Here, the con-
cordant list is intended as a bellwether of changing gene expression,
rather than a comprehensive list of all gene expression changes.

To build the consensus human brain aging list, four human aging
transcriptional profiles were selected. If a study had profiles from
more than one brain region, then the profile with the lowest FDR
was selected to avoid disproportionate representation from single
subjects. Therefore, the hippocampal profile from Berchtold et al.
[21], the dentate gyrus from Pavlopoulos et al. [23], the frontal cor-
tex from Lu et al. [22] and the prefrontal cortex BA11 from Chen
et al. [24] were selected and filtered in parallel by p-value (relaxed
to p ≤ 0.05 to partially compensate for presumed false negative


