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SUMMARY

Amyloid-B (AB) and tau pathologies are associated with inflammatory responses in the Alzheimer’s disease (AD) brain, whereas genome-wide association studies
(GWAS) identified inflammation and immune response genes as key genetic risk factors in AD. How AP and tau pathologies affect the levels of these inflammatory
genes leading to microglial and astrocyte activation in AD is still unclear. This study was aimed to investigate the effect of AB, tau and AB/tau pathologies In
Inflammatory responses and their link with inflammation-related AD risk genes in the brain of APP, Tau and double APP/Tau transgenic mice.

Experimental design and Astrocytosis and microgliosis in 9 month-old J Increased AD-risk inflammatory genes in Tau and APP/Tau

generation of AD mice

mice at 9 months

Tau and APP/Tau mice

B

Mucke, etal. J
Neurosci. 2000

APP

2 Yoshiyama, etal. Elisenda Sanz
Neuron. 2007

Tau

etal. 2009 .
RiboTag

APP/Tau; CaMKlla®r

C1qa

*kk%k

® 15+
Q}Capilla-mpez et g aakad *kkk
B al. 2025 I * . kDa WT APP Tau A/T ek )
APP/Tau APP/Tau; CaMKIla®™; RiboTag 2101 ¢ . *okkk
. kkkk *
. . . o I
== HPC microdissection RNA-seq Z . " . Csrr
s Antibody Samp!e + ! b p—
\ ¥ | i — % 5 " GFAP o 67 o 6- o
\ ¢ 3 2 ° : - :
e d °o 0 O d i _ (o)
L ; | e WT AP Teu APPIT ' c 4 c 4 <
=21 B f interest ‘ au au ’
~=  BLApunch -y i X T S | [ba g =2 ‘_g 8 g
. . \gaoneticbead e * - — 2 — 2 —
- ¢ Immunohistochemistry o s . e S 0 S S
] AN s 37 - . 8 . $
DAB 24 000 77" | WS m e wm | Gapdh) | g 073 g S
J - e (o) (o) (o)
Fluorescence | @ 4, -4, -
l T T T T T
* RNAscope 3 -3 & R N & K N
 Biochemical assays o & GFAP KA G ¥ R P 2
2 v \ v \
Immunoprecipitation qRT-PCR R ) ) & &
WT APP Tau APP/Tau v v
@ 31
Upregulated £ ‘ o 4
3. ° £ 5o . Clu Cx3cr1
- ]
9 months @» 6 months g ; % E 2 *kkk *kkk I 1 I !
© G ¢
: SBINNE + 19 €1 $7 ¢ : ' *hkk I
S e % | @ wge | 5l shnk | - ! ' | ' o
V. D e o 0- I 1 *kkk *%
N oM o o ? 17 il i | e Tauser R . . . . -
. 20 A ositive regulation of response to - *k%k% *%
S : : P g external s?nmuluss 1 O WT APP Tau APP[Ta Iba1 ' ! : *kkk 0 *% | |—|****  — I
t lation of *kk% - - - -
Sk 0 ) —— 0 3 —_— 0 4 o 5 0 4 o 6 .
leukocyte migration - (@) :-'f - g’ g 3- g 4 g 3- g
% © - n
leukocyte proliferation | © D 2- o © 4 © 2- L L L e 4 °
p.adjust > (4 : 3 o o
regulation of response to SHORS Tg (o] § Tg 34 QO O 2_ U 2_
biotic stimulous | ® — - ¢ X EE o) © T 2 © T 2
egulation of leukocyte | £ 2- -, — ) — -— i —_—
ST ,,/“'-1“ : l:nelhated imumur:lny ' o ‘“" ° % 1 OO %2 LE 1 LE 1 LE 1 LE 1 LE o
St mIYARey leukocyte activation involved | ° OO 2 ° ﬁéb ~ ~ N N 04
$g: 9M in immjune response § E a S o 0- - o)) 0 O 0 o))
e 4 T " Hoechst g WT APP Tau APPIT " WT APP Tau APP/Tau 9 07 3 3 3 3
regulation ofinterleukin-G P - w - -1 -1 '1 T '2 T
PR i i i & & &R N
*% Genaato Q V?Q <2 (qb" Q g 0«
& &

Flgure 1 Experlmental deS|gn in AD transgenic mice. A, | | Figure 2. Enhanced inflammatory responses in 9 month-old APP/Tau transgenic
Generation of double APP/Tau and APP/Tau; CaMKIIoc mice. A, Confocal microscopy images and quantification of and staining
Cre;RiboTag transgenic mice. B, Protein and RNA analyses in CAT hippocampus and basolateral amygdala (BLA) of AD mice. B, Biochemical
workflow in AD mice samples. C, Presence of AB and pTau analysis of GFAP and Iba1 proteins normalized to GAPDH in hippocampal lysates of 9
pathologies (left) and increased inflammatory | | month-old female WT, APP, Tau, and APP/Tau mice (mean + SEM). Statistical analysis
genes/pathways in the hippocampus of female APP/Tau mice | | was performed using one-way ANOVA followed.by Tukey’s pOSt hoc test. *P < 0.05, #P
(right). =0.06, **P<0.01, ***P <0.001 vs non-transgenic control mice.

Figure 3. Levels of inflammation-related genes in the hippocampus of AD mice. gPCR analysis shows
upregulation of inflammation-associated genes in hippocampus of Tau and APP/Tau mice at 9 months.
Statistics were determined by one-way ANOVA or Kruskal-Wallis tests followed by Tukey’s or Dunn’s
multiple comparisons tests according to the normality test, respectively. *P <0.05, **P < 0.01, AP <
0.001 vs non-transgenic control group.
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Figure 4. Increased C71qga and C1qgb levels in hippocampal glutamatergic neurons of APP/Tau mice. A, gRT-PCR analysis shows upregulation of CT7ga and C71gb genes in total hippocampus Q
(input) and glutamatergic neurons (IP) of 9 month-old APP/Tau mice. Statistics were determined by one-way ANOVA or Kruskal-Wallis tests followed by Tukey’s or Dunn’s multiple comparisons
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tests according to the normality test, respectively or by unpaired Student’s t-test. *P < 0.05, **P < 0.01, ***P < 0.001 vs non-transgenic control group. B, RNAscope combined with ; ' 2 () e
immunohistochemistry showing: Top: Slc17a7 transcripts (white dots) in glutamatergic neurons (red; HA; arrow), but not in microglia (green; |Iba1; arrowhead). Bottom: In contrast, C7ga (white 5 *i-. e oA ]PND ﬂAjutst
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dots) is present in both microglia (green; |ba’l; arrowhead) and glutamatergic neurons (red; HA; arrow). 082
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