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Fig. 11. Comparison of human AD transcriptional profile with individual mouse models and brain regions. Log2 fold changes for genes found significant across human and
individual mouse transgenic AD models and regions (first 4 of 7 comparisons) are shown. A1–2: Hippocampal (Hip) and entorhinal cortex (EC) from the J20 mouse. B1–B2:
Hippocampal and frontal cortex (F. Ctx) from the Tg2576 mouse). 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.

sonable therapeutic targets for human studies [40,41]. The 5xFAD,
and CK-p25 mice generally showed better agreement with human
AD. However, this agreement was centered on upregulated, rather
than down-regulated genes, indicating a failure to model the most
consistent and prominent transcriptional signature of human idio-
pathic AD. This is of considerable note, as these models have
well-reported neurodegenerative effects [42,43]. Although the CK-
p25′s neurodegenerative effects may, at least in part, be mediated
by neurotoxicity of the tetracycline transactivator required to
induce the model [44]. If so, then this neurotoxic transcriptional
signature does not manifest with the same downward deflection of
synaptic and mitochondrial genes seen in human AD. Differences
in numbers of subjects, background strains, age ranges and sex
(Table 1) may  also contribute to lack of agreement across transgenic
AD mouse models.

Interestingly, the human studies used here represent the most
common, idiopathic form of AD, while the animal models (with

the exception of CK-p25) are based on genetic lesions associated
with familial AD. If the mice are modeling familial AD, then this
would also infer that familial AD is distinct from idiopathic AD at the
transcriptional level. It would be preferable to test for this relation-
ship by contrasting the transgenic mouse profiles with the profiles
of subjects in whom the genetic lesion was  originally identified.
However, no such human familial AD brain transcriptional profiles
have become available. Instead, we used a published Down’s syn-
drome transcriptional study (Down’s cases without AD pathology
were used as control) [30] as an approximation. Down’s subjects are
thought to develop AD-like pathology through a genetic effect sim-
ilar to familial AD. The Down’s cases shared moderate concordance
with idiopathic AD, including a large block of downregulated genes,
suggesting that genetic AD in humans shares more similarity with
idiopathic cases than with mouse models. Alternatively, analysis of
more recently developed animal models of late onset Alzheimer’s
disease [45–48] that appreciate chronic age-related changes [49]
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