Supplementary Fig. 1

A B
T
= 0 I
a o T I
S E I
e @ | |
S 2 I
i = I |
— O -
- o o |
o S = I
5 S 3 l
2 8 o I |
E e l
S 5 |
=z 2w
E |
§ 3 |—
~ []
) o | —ad
0 4 8 13 18 23 28 33 38 43 48 0 1 2 3 4
Number of CpG sites Number of CpG sites

Sensitivity of the MIRA technique. Shown is the number of solexa reads containing CpG
sites in their sequence (200bp) (A) and overlapping reads for 50bp genomic intervals

containing 0 ~ 4 CpG sites in their sequence (B).



Supplementary Fig. 2
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The distribution of MESs from MIRA-seq, input and randomized methylome of normal
(permutation of MIRA reads along the chromosome). The original MES values before

correction for sequencing bias were used for comparison.



Supplementary Fig. 3
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Goodness of fit was tested for two basic normalized MESs (MESt and MESI), two
background normalized MESs (MESt-MESbg and MESI-MESbg), and raw readcounts
against the Poisson and Gaussian model. The D statistic is from the Kolmogorov-Smirnov
test. MESt; MES normalized by total readcount, MESI; MES normalized by local readcount,

MESbg; MES of input sequencing
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Average MES pattern of human promoters which were subgrouped into high, intermediate,

and low CpG density promoters (HCP, ICP, and LCP, respectively).



Supplementary Fig. 5
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Chromosome-wide average MESs for normal (black circle) and cancerous (red circle) tissue.



Supplementary Fig. 6
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Chromosomal distribution of the average MES (black (normal) and red (cancer) curve corresponding to the left axis) and the average CpG

observed/expected ratio (gray shade corresponding to the left axis) in 1 Mb sliding windows. The positions of transcribed genes (black bars at

the bottom) and those of long repeats (> 1kb; red bars on the top), CGlIs (blue bars on the top) are compared in the context of DNA

methylation and CpG density.



Supplementary Fig. 7
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Average MES pattern of subgrouped CGls (5'CGls, intergenic CGls and intergenic CGls).

Each CGI was partitioned into 20 bins, and the average MES was obtained for each bin of all

corresponding elements. Blue line; average MES of 5'CGls in normal sample, Gray line;

average CpG density in 5'CGls region.
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read number

read number

tead number

read number

15

10

15 20 25

5 10

0

= Cancer

= Normal
—
T T T T T T T T
27097000 27098000 27099000 27100000 27101000 27102000 27103000 27104000

chromeoseme position(chr7 : NM_00ss22 , HOXA1)
™ Cancer
= Normal

1 P e P e N | ' Pt — 1 I N —
T T T T
27186000 27188000 27190000 27192000

chromoseme position(chr? : NM_005523 , HOXA11)
= Cancer
= Normal

_— |
T T T T T T T
27133000 27134000 27135000 27138000 27137000 27138000 27133000

chromoseme position(chr? : NM_002141 , HOXA4)
= Gancer
= Normal

—
| _—
T T T T T T
176723000 176724000 176725000 176726000 176727000 176728000

chromosome position(chr2 : NM_014621 , HOXD4)




read number

read number

read number

read number

read number

150

100

25

15 20

10

25

15 20

10

20

= Cancer
- Normal

P —LJ——:\:F&L

—
T T T T
226711000 226713000 226714000 226715000
chromeseme position(chr1 : NM_175055 , HIST3H2BE)
| ™ Cancer
= Normal
T T T T T T
103151000 103152000 103153000 103154000 103155000 103156000 103157000
chremosome positionichrX : NM_o001002918 , H2BFWT)
= Cancer
= Normal
—— |
T T T T T
26305000 26306000 26307000 26308000 28309000
chremeoseme peositionichre : NM_o21065 , HIST1H2AD)
= Cancer
= Normal
T T T T T
26306000 26307000 28308000 28309000 26310000
chromosome position(chrs : NM_oo3s22 , HIST1H2BF)
-| ™ Cancer
= Normal
.  — U | r T T 1
T T T T
26380000 26381000 26382000 26383000

chromeseme position(chre : NM_oozsas , HIST1Hz2Bl)



read number

read number

read number

read number

read number

25

15 20

10

25

15 20

10

20

chromeosome position(chrX : NM_o18476 , BEX1)

= Cancer
= Normal
T T T T T T T
26303000 26304000 28305000 26308000 26307000 26308000 26309000
chremosome position(chre : NM_oo3s30 , HIST1HSD)
-| ™ Cancer
= Normal
i Yy ’r:ﬁ‘:_‘l — N_I—I__{:gv—\ PR " Sy S—
T T T T T
26377000 26378000 26379000 26380000 26381000
chremosome position(chre : NM_003534 , HISTIH3G)
- =™ Cancer
= Normal
T T T T T
27946000 27947000 27948000 27949000 27950000
chremeosome position(chre : NM_003533 , HIST1H30)
= Cancer
= Normal
. ——
_ 1
T T T T T
226710000 226711000 226712000 228713000 226714000
chromosome pesition(chr1 : NM_033445 , HIST3H2A)
W Cancer
™ Normal
I
| I ] r 1, ——— ——
T T T T T T
102203000 102204000 102205000 102206000 102207000 102208000

Plots of several genes with 5’CGlIs hypermethylation. Red; cancer, blue; normal, gray; CG island, black; exon



Supplementary Fig. 9
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MDM2 methylation level of normal and cancerous tissue in three individual samples by

pyrosequencing.



Supplementary Fig. 10
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Amplification ratio of several genes (DYRK2, IFNG, I1L26, MDM1, and MDM2) within

chromosome 12q14 LRES region by real-time qPCR.
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Amplification ratio of specific locus in an upstream region of MDM2 by real-time gPCR.

P28



