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Supplementary Fig. 1 Expression level of MeCP2 in hippocampus and habenula showed no differences. (A, B)
MeCP2 IHC staining of coronal sections including the striatal region of 6-mo WT and 6-mo APP/PS1 mice. IHC
showed increased levels of MeCP2 expression in the dorsal striatum and the nucleus accumbens. Similar levels of
MeCP2 signals found in comparing hippocampus and thalamus of WT and APP/PS1 mice. Scale bar: 800 um (C, D)
IHC analysis of the MeCP2 expression level in coronal sections showing 3 subregions of the hippocampus; CA1, CA2
and DG. For lower panels, MeCP2 IHC images of medial habenula (mHb) and lateral habenula (IHb) in the
epithalamic regions of WT and APP/PS1 mice are shown. Rectangles with dotted line indicate confocal microscopy

magnified regions. Red scale bars: 200 pum, white scale bars: 100 pum, yellow scale bars: 40 um.
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Supplementary Fig. 2 MeCP2-ChlIP-seq analysis revealed various biological pathways which were altered by
dysregulated binding of MeCP2. (A) Table of the 704 target genes of which promoter regions were heavily occupied
by MeCP2 in the APP/PS1 mice compared with the WT group. (B) Divided bar charts of individual samples showing
the coverage of MeCP2 bound regions of the WT and APP/PS1 groups (WT n = 3; APP/PS1 n = 3). Colored boxes
indicate corresponding binding regions on the bar chart. (C) Representative binding pattern images of IGV analysis
showing de-novo binding patterns of the accumulated read count peaks of the ChlPed-DNA fragments from selected
regions. Green bars indicate the CpG island regions detected in the UCSC genome browser. (D) Via DAVID functional
annotation bioinformatics analysis, KEGG pathways and GO terms of group2 genes turned out to be involved in
multiple biological pathways associated with neurodegenerative diseases. (E) ChIP-gPCR analysis of selected target
regions using MeCP2-ChlPed genomic DNA. Experimental control of ChIP reaction was labelled as IP- and results
were presented in percentage of total input amount (IP- n = 3; MeCP2-IP n = 3; unpaired t-test, *P < 0.05, **P < 0.01,
***pP < (0.001). (F-G) RT-qPCR analysis of selected target genes from RNA sample of striatum of 6-month and 12-
month old mice (for each WT n = 6; APP/PS1 n = 6; unpaired t-test, *P < 0.05, **P < 0.01). (H) Reported function of

the selected target genes in relation to AD and other functions in the brain.
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Supplementary Fig. 3 ICVA mouse showed impaired behaviors in the social novelty seeking. (A) Total distance
moved during Session 1 and Session 2 of 3CT. (B) Velocity of movement during 3CT (for (A) and (B), mean + SEM,
WT+GFP n = 6; APP/PS1+GFP n = 3; APP/PS1+shMeCP2 n = 8, ns: not significant). (C) Latency to fall in the RTT
of APP/PS1 and WT mice. (D) RPM to fall from the accelerating rotarod (for (C) and (D), mean = SEM, (6-mo WT
n =9; 6-mo APP/PS1 n = 8; 10-mo WT n = 3; 10-mo APP/PS1 n = 6, ns: not significant). (E) Illustration of brain
coronal sections representing the target location of ICV injection of APi.42, and silver staining of Api.42 solution
prepared for ICV injection showed two bands of MMW (middle molecular weight) oligomers and LMW (low
molecular weight) oligomers. (F) Virus-injected tissue showed widespread expression of GFP from the injection site
throughout the entire striatum. (G) PA test of ICVA mice and vehicle control. The time elapsed to escape the dark
chamber is shown as latency in seconds (CTL n = 10; ICVA n = 12; unpaired t-test, ****P < 0.0001). (H) MeCP2
THC (green) and DAPI (blue) staining of the striatum in ICVA mice. Scale bars: 100 um. Signal intensity of MeCP2
immunoreactivity was quantified and displayed as fold change in MeCP2 immunoreactivity (CTL n=4; ICVAn =4;
unpaired t-test, ****P < 0.0001) (I) Preference index of the second session of the 3CT, as the difference in total time
spent in the S2 chamber as to the S1 chamber for CTRL, ICVA, and ICVA+shMeCP2 mice (CTL n=4; ICVA n =6;
ICVA+shMeCP2 n =8, ns: not significant). (J) Experimental schedule of behavioral tests after the stereotaxic injection
of shMeCP2 virus. Behavioral tests were conducted 3 weeks after the surgery and 3 days after the ICVA treatment. (K)
Time spent in chambers shown as a measure of sociability in the first session of the 3CT for CTL, ICVA, and
ICVA+shMeCP2 groups (CTL n =4; ICVA n = 6; ICVA+shMeCP2 n = 8; unpaired t-test, **P < 0.01, ***P < 0.001).
(L) Time spent in chambers as a measure of novelty-seeking in the second session of 3CT for CTL, ICVA, and
ICVA+shMeCP2 groups (CTL n =4; ICVA n =6; ICVA+shMeCP2 n = 8; unpaired t-test, **P < 0.01, ***P < 0.001).
(M) Increased MeCP2 levels in the postmortem forebrain regions of AD patients. MeCP2 protein levels in the
postmortem forebrain region of the brain from AD patients compared to the brains from healthy controls (Normal).

Western blot analysis and the following densitometry calculation (Normal n = 6; AD n = 6; unpaired t-test, *P < 0.05).



Supplementary Table 1. Information of postmortem brain tissue samples from normal subjects and AD

patients.

Number Diagnosis/Case Age Sex Braak stage
1 Normal 87 Female |
2 Normal 88 Male |
3 Normal 86 Male I
4 Normal 87 Female I
5 Normal 82 Male |
6 Normal 82 Male |
1 AD 85 Male V
2 AD 87 Female V
3 AD 82 Male V
4 AD 80 Female V
5 AD 83 Male VI
6 AD 89 Male \Y




