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Supplementary Figure 1. LINE-1 methylation assay. (Top) Example pyrogram of
LINE-1 methylation assay. (Bottom) Methylation level of LINE-1 CpG sites. Four CpG
sites in the LINE-1 consensus sequence (accession number: X58075) were measured.
Note that no statistical differences in DNA methylation levels between samples were
found. Values are mean * SD.
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Supplementary Figure 2. lllumina Golden Gate assay. (A) Two-way hierarchical
clustering based on the DNA methylation levels of the 1505 CpG sites. (B) Hierarchical
clustering of the CpG sites show large methylation changes between human and
chimpanzee cortex. The CpG sites are also listed in Supplementary Table 3.
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Supplementary Figure 3. Overview of tiling array experiments. (Left) Flowchart of
tiling array experiments. After the amplification of methylated DNA fraction retrieved
by MBD2-beads, the product was fragmented, labeled, and hybridized to the tiling array.
(Right) Definition of the methylated region (MR) in this study. Among the identified
individual MRs (illustrated by three pink and three light blue bars), we extracted
overlapping regions. Red, blue, and green bars indicate neuronal, nonneuronal, and
common MRs, respectively. The neuronal-specific and nonneuronal-specific MRs as
well as common MRs were used for transcription factor binding-site analysis.
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Supplementary Figure 4. Filtering procedure. (A) Summary of the results of MAT
analysis before filtering. Average of the maximum, minimum, top 0.1%, and bottom



0.1% of the MAT scores are given. Values are mean = SD.. (B) Number of MRs before
and after the filtering procedure. (C) Filtering procedure. In each candidate MR,
restriction sites were searched 1 kb upstream and downstream from the identified MR.
After that, an MR longer than 100 bp in length was selected. The number of CpGs
included in the MR was then counted. The MR having four or fewer CpGs (case F1)
was discarded, whereas the MR having five or more CpGs (case F2) was considered to
be methylated of CpGs are plotted. (D) Effect of the filtering procedure.
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Supplementary Figure 5. Example of methylation status of the imprinted genes
and the results of the Nimblegen tiling array. Individual neuronal and nonneuronal
MRs detected in the Affymetrix tiling array are shown with pink and blue bars,
respectively. The location of probes in the Nimblegen tiling array and detected
methylated peaks (Nimble common peaks) are also shown. Note that only the peaks
detected in both NeuN+ and NeuN— samples are shown in the Nimble common peaks.
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Supplementary Figure 6. Expression analysis of the genes associated with common
MRs. The number of probe sets expressed or not expressed in the all control human
brain samples (N = 34) (lwamoto et al. 2005) is given.
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Supplementary Figure7. Bisulfite sequencing analysis of the neuronal
activity-related genes. DNA methylation status examined by tiling array,
bisulfite-sequenced region, and CpG island are illustrated. In the case of NRXN1, we
successfully analyzed only one CpG site due to sequence difficulties.
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Supplementary Figure 8. Transcription factor-binding site analysis in the MRs.
(Top) List of enriched binding sites in the common MRs. Among the input sequences,
the number of sequences containing binding sites (number of seq), the total number of
binding sites (number of matches), expected match numbers in an equally sized sample
of the human promoter background (expected), and Z-scores are calculated. The
underlined sequences show high conservation, and capital letters indicate core
sequences used by the software. (Bottom) List of enriched binding sites and associated
RefSeq genes in the neuronal- and nonneuronal-specific MRs. In the case of VSPAX
and V$HIFF, the number of associated RefSeq genes in neuronal and nonneuronal MRs,
respectively, is shown.

10



A

variable region size (bp)  location gene
chr1:150453576-150456789 M3 intragenic HRNR
chr1:226847199-226848033 834 intragenic ~ DUSP5P c
chr1:244204404-244206823 2419 intragenic SMYD3
chr2:111697342-111699309 1967 intergenic none 71 SMYD3
chr2:241211430-241211582 152 intragenic GPR35
chr4:191229868-191231129 1261 intragenic DUx4 — b *
chr:B6742591-86743708 117 intergenic none 2 5 *
chr8:86753724-86756043 2369 intragenic REXO1L2P @ . -
chr8:86761101-86762931 1830 intragenic ~ REXO1L1 c 4. . ’: hd ot
chr8:86859583-86861642 2059 intergenic none g * . 4 * o .
chr8:86871812-86873833 2021 intergenic none w 31 * +
chra-138133204-138133478 274 5'-promoter NACC2 E 2
chr10:126906741-126907073 332 intergenic none o .
chr10:135330720-135331905 1185 intragenic DUx4 I.ﬁ 1 M
chr10:135347247-135348506 1349 intragenic DUX2 0
chr15:100110225-100111672 1447 intergenic none 0 20 40 60 80 100
chr15:100116020-100122406 6386 intergenic none . -
Chr15:98014145-98916349 201  intergenic  none methylation signal
chri6:84563743-34564930 1187 intergenic none
chr17:617512-618619 107 intragenic GLOD4
chr20-62188921-62180473 552 intragenic OPRL1
B
70 chrd:191229868-191231129 chrB:86742591-86743708 chr1:226847199-226848033
o 60 .
_560 . 50 L. . 60, +
w 50 . 40 ' 50 ’*.4..
5 40 . ‘5.0 20 LI : . 40 s ”‘o
T 30 ey L e 0 * ., .
>20 .. 20 . 20 . 0 "
E 10 + . ¢ 10 + 10
04 * 0+ 0+ , .
18 19 20 21 22 17 18 19 20 21 22 25 26 2T 28 29 30 H
Ct value

Supplementary Figure 9. Variably methylated region (VMRS) in neuronal nuclei.

(A) List of VMRs and associated genes. (B) Validation of arbitrary chosen three VMRs
by Q-PCR. (C) Example of significant relationship between expression and methylation
level at VMRs. Expression level of SMYD3 (218778 s_at) was derived from previous
DNA microarray study, and derived from the same subject used in this study.
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