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Supplementary Figure 1

a.
I Chromosome

m Tissue specificity

\ WN\M\W i

u Methylation variation
[

“ ” Correlation coefficient

-1-050 05 1
Correlation coefficient

3 \
g \\\\\ \wm\\\wm s »m 7
o 0‘\\\ \\ \ Wi g '////4// .
v ) <
RO ™ Uy
. *\ \\
e ~¢ \3 & \\ W f bl ;m,,//
e > | g g
2 g AN N | ///
@ a.i EZSRNEON
"1_.3 2 e R IncRNAs
: . X
S mwan S S
© — = = ) .
€ o=—— —— - T Protein-coding genes
= 2= = = |
=2 o E:
b =
=, 3"’ 3,// \§ )
22 % St .
e 3 ? & S NN
o o, o &8
% 2, ? \\\\ \\\\‘ §
PR / % 7/7/»/“" Wm\\\\ N
“ ’% 2%, m N S
B % LSS
*’ //'ﬁ iy e '\ «\\\\\\\ &Q

7””7’ qumulu uwﬂ““

\N\\

Fraction

100 — —
75

50 o 8% o 98uT%
25

04

pcg random  IncRNA random

[l Genes with exp/methylation correlation

- Others

Fraction

1004 —
754
50 o 96:6% 5 96198
25
04

pcg random  IncRNA random

[l Genes with exp/methylation correlation

- Others

Supplementary Figure 1. a. A Circos plot illustrating the expression variability (green bars) of IncRNA and protein-coding genes, the methylation variability (red bars) at
tissue-specific, differentially methylated CpG sites in the promoters, and the correlation coefficients between expression and methylation levels across chromosomes
(heatmaps). The variability was measured as the ratio of the maximum and mean expression values or methylation levels. The correlation was calculated with Spearman
correlation coefficients, which were demonstrated with a heatmap, scaled from -1 to 1. b. The proportion of genes (protein-coding genes (left) and IncRNAs (right)) with a
significant negative correlation (red) between the methylation level in their promoters and their expression values is shown. the enrichment was tested using Fisher's exact
test (* P <0.05, ** P < 0.01, *** P < 0.001). c. The proportion of genes with a significant positive correlation between the methylation level and their expression values is

shown. Otherwise, as in b.



Supplementary Figure 2

Supplementary Figure 2. Expression patterns of sub-clusters (sub 1 for shank, 2 for comb) in the black tissue

cluster.
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Supplementary Figure 3
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Supplementary Figure 3. 14 TF binding motifs significantly
co-enriched in the promoters of INcRNAs in a tissue-specific
cluster and their co-expressed protein-coding genes are shown
in the heatmap (E-value < 1X10%).
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Supplementary Figure 4
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Supplementary Figure 4. a. Average correlation coefficients of ubiquitously expressed IncRNAs and neighboring
protein-coding genes. Otherwise, as in Fig. 6b. b. The read counts are indicated with color codes (described in
the key) in the sense (left) and antisense (right) strands based on the relative position from the eRNA TSS. Yellow
indicate no read.
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Supplementary Figure 5. a. An example of an Ogye IncRNA (linc-FAM204A) that contains a sequence that is conserved in the exonic region (green box) of human IncRNA
ENST00000435944.5 but not in the corresponding mouse gene. It is also syntenically conserved with sequences in both the mouse and human genome. 7-mer mRNA target sites
in the conserved region are indicated in the sequences (top). b. Expression pattern of linc-FAM204A. c. GO terms that are significantly associated with protein-coding genes that are

co-expressed with linc-FAM204A.



Supplementary Figure 6
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Supplementary Figure 6. a. The numbers of INcRNAs, associated with specific clusters, with characteristics that are explained by the different co-regulation models
are indicated in the stacked bar graphs (red for epigenetic activator (model1); blue for co-transcriptional regulation by TFs (model 2); yellow for epigenetic co-regula-
tion (model 3); green for eRNA-mediated regulation (model 4); grey for no associated model. b. The numbers of INcRNAs from all clusters with characteristics that
are explained by each model. c. The numbers of IncRNAs with characteristics that are supported by more than two model.



