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Supplementary Figure S1. Gene expression profiles in human temporal cortices of AD 
patients. (a) Hierarchical clustering. Lists of transcript clusters, which exhibit significant 
alteration between temporal cortices from AD patients and non-AD subjects obtained from 
microarray data (ANOVA: P < 0.05, fold change ≥	1.2 or ≤ –1.2), were subjected to 
hierarchical clustering analysis. Red columns indicate data from AD patients (n = 10), blue 
columns represent data from non-AD subjects (n = 19). Levels of gene expression are shown 
in green (low) to red (high). The number at the top of each column indicates the subject ID 
used for the Hisayama study9. (b, c) Principal component analysis (PCA). CHP files created 
from CEL files were subjected to PCA using Affymetrix Expression Console software; 
graphs with the top three variables (PCA1, PCA2, PCA3) are shown. AD, red; non-AD, blue; 
cubes, males; spheres, females; number indicates the ID of overlapping subjects shown in (a). 
Overlapping subjects were excluded and the remaining subjects show good segregation (c, 
for PCA; see Fig. 1a, for hierarchical clustering) and were used for further analysis.  



 
Supplementary Figure S2. Gene expression profiles in human frontal cortices of AD 
patients. (a) Hierarchical clustering. Lists of transcript clusters, which exhibit significant 
alteration between frontal cortices from AD patients and non-AD subjects obtained from 
microarray data (ANOVA: P < 0.05, fold change ≥	1.2 or ≤ –1.2), were subjected to 
hierarchical clustering analysis. Red columns indicate data from AD patients (n = 15), blue 
columns represent data from non-AD subjects (n = 18). Levels of gene expression are shown 
in green (low) to red (high). Number at the top of each column indicates the subject ID used 
for the Hisayama study9. (b, c) Principal component analysis (PCA). CHP files created from 
CEL files were subjected to PCA using Affymetrix Expression Console software; graphs 
with the top three variables (PCA1, PCA2, PCA3) are shown. AD, red; non-AD, blue; cubes, 
male; spheres, females; number indicates the ID of overlapping subjects shown in (a). 
Overlapping subjects were excluded and remaining subjects show good segregation (c, for 
PCA; see Fig. 1b, for hierarchical clustering) and were used for further analysis. 
 



 
Supplementary Figure S3. Correlation of microarray data with qRT-PCR data. A total 
of 10 genes, the expression of which was commonly altered in both human temporal cortex 
(AD vs non-AD) and mouse cortex (AppNL-G-F/NL-G-F vs WT) as shown in Fig. 4a and c, were 
selected for validation analysis of human and mouse samples: C4A, C4B, CD74, CTSS, 
GFAP, PHYHD1, S100B, TF, TGFBR2 and VIM. For human samples, microarray data was 
individually obtained, and C4A and C4B fold-change values in qRT-PCR were combined to 
match microarray data. Analysis of variance: (a) human temporal cortex (R2 = 0.79465, P-
value < 0.0001), (b) human frontal cortex (R2 = 0.87941, P-value < 0.0001), (c) AppNL-G-F/NL-

G-F mouse cortex (R2 = 0.78709, P-value = 0.0006) and (d) 3xTg-AD-H mouse cortex (R2 = 
0.47731, P-value = 0.0270). 
 
  



 
Supplementary Figure S4. Biological functions of commonly altered genes in cortices of 
human AD subjects and AppNL-G-F/NL-G-F mouse models. Lists of commonly altered genes 
between AppNL-G-F/NL-G-F and human cortices (frontal and temporal), shown in Supplementary 
Table S8, were input in the IPA software and Core Analysis was performed. Graphs show the 
biological functions significantly modulated by shared genes between human temporal cortex 
and AppNL-G-F/NL-G-F mouse cortex (a), and between human frontal cortex and AppNL-G-F/NL-G-F 

mouse cortex (b). Black bars indicate the P-value (–log(P-value)); blue lines indicate the 
number of molecules categorized in each biological function. Red dashed line indicates the 
threshold for P-value (–log(P-value) = 1.3).  
 
 
  



 
Supplementary Figure S5. Biological functions of commonly altered genes in cortices of 
human AD subjects and 3xTg-AD-H mouse models. Lists of commonly altered genes 
between 3xTg-AD-H and human cortices (frontal and temporal), shown in Supplementary 
Table S9, were input in the IPA software and Core Analysis was performed. Graphs show the 
biological functions significantly modulated by shared genes between human temporal cortex 
and 3xTg-AD-H mouse cortex (a), and between human frontal cortex and 3xTg-AD-H mouse 
cortex (b). Black bars indicate the P-value (–log(P-value)); blue lines indicate the number of 
molecules categorised in each biological function. Red dashed line indicates the threshold for 
p-value (–log(P-value) = 1.3).  
 
 
  



 
Supplementary Figure S6. Results of effect test of 3-way ANOVA for data shown in 
Figure 5. The results of effect tests of 3-way ANOVA performed for qRT-PCR data of the 
10 genes presented in Fig. 5 are shown. Significant P-value for Prob > F are indicated in red 
(a = 0.05). DF: Degree of Freedom. SS: Sum of Squares. Sex: male, female. Age: 5, 7 and 12 
months of age. Genotype: AppNL-G-F/NL-G-F and wild-type. 
 
 



Supplementary Figure S7. Results of post-hoc Turkey HSD test for data shown in 
Figure 5. The results of post-hoc Turkey HSD tests performed for qRT-PCR data of the 10 
genes presented in Fig. 5 are shown. Levels not connected by the same letter are significantly 
different (P-value < 0.05). 



	
Supplementary	Figure S8. Double-immunofluorescence microscopy for Ab and GFAP 
in the 3xTg-AD-H mouse model. Coronal sections containing frontal (Bregma: –1.255 to –
1.455) and temporal (Bregma: +1.845 to +2.045) cortices prepared from 7- and 12-month-old, 
male and female 3xTg-AD-H and non-Tg mice, were subjected to double-
immunofluorescence microscopy using mouse anti-human Aβ (green) and rabbit anti-GFAP 
antibodies (red). (a) Multiple z-stack images of 15 fields were tiled and stacked together 
using ZEN imaging software. Scale bar = 500 µm. (b) Magnified images from 12-month-old 
samples. Scale bar = 50 µm. 
 
	 	



	
Supplementary	Figure S9. Double-immunofluorescence microscopy for Ab and IBA1 
in the 3xTg-AD-H mouse model. Coronal sections containing frontal (Bregma: –1.255 to –
1.455) and temporal (Bregma: +1.845 to +2.045) cortices prepared from 7- and 12-month-old, 
male and female 3xTg-AD-H and non-Tg mice, were subjected to double-
immunofluorescence microscopy using mouse anti-human Aβ (green) and rabbit anti-IBA1 
antibodies (red). (a) Multiple z-stack images of 15 fields were tiled and stacked together 
using ZEN imaging software. Scale bar = 500 µm. (b) Magnified images from 12-month-old 
samples. Scale bar = 50 µm. 



 
Supplementary	Figure S10. Laser scanning immunofluorescence microscopy with 
differential interference contrast for Ab in the 3xTg-AD-H mouse model. Coronal 
sections containing temporal cortices prepared from 12-month-old male 3xTg-AD-H (a) and 
non-Tg (b) mice were subjected to laser scanning immunofluorescence microscopy with 
differential interference contrast (DIC) using mouse anti-human Aβ (green) antibody. Nuclei 
were counterstained with DAPI (blue) Scale bar = 10 µm.  
 
 
 



 
Supplementary Figure S11. Gapdh mRNA levels do not change between AppNL-G-F/NL-G-F 
and WT, or 3xTg-AD-H and non-Tg cortices. Expression levels of Gapdh mRNA in AppNL-G-

F/NL-G-F, WT, 3xTg-AD-H and non-Tg cortex obtained from microarray data are shown as the 
Bi-weight average signal [log2].  P-values are from one-way between subject ANOVA (TAC 
software). 
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