Supplementary data
The effect of different binning methodology

We have used two binning methods. In both methods we started by ranking the genes
according to their methylation levels and divided them into ten groups. In the first
method (used in Figures 1-4 and S1-S9) the number of genes in each bin was kept
constant, whereas in the second method (used in Figures S10-S12) the methylation span

was constant (1.8 and 2 for CV*pGs and CV"™e

pGs respectively). The results were
essentially the same with minor changes between the binning methods in the actual range
in which the effect of the CM®pGs and CY"™®pGs were seen. For example, the effect of

CUn-Me

CMepGs was seen for pGs levels of 8-18 using the first binning method and 6.5-

18.5 using the second method.
Supplementary figure legends
Figure S1 - Association between CM®pG count and gene expression levels

Shown are the cumulative distributions of the expression levels of genes in ES cells in ten

bins (each containing 420 genes) of the CV"™e

pG, each divided into two equal subsets
according to the number of the C*®pGs. The subsets with lower CY*pGs counts are
plotted with solid lines and those with higher values with dotted lines. The range of
CMpGs in each bin and the P value (Mann-Whitney; one side) comparing the expression

levels of the two subsets are shown for each graph.
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Figure S2 - Association between pG count and gene expression levels



Shown are the cumulative distributions of the expression levels of genes in ES cells in ten

bins (each containing 420 genes) of the CM*pG, each divided into two equal subsets

Un-Me Un-Me
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according to the number of the pGs. The subsets with lower pGs counts are
plotted with solid lines and those with higher values with dotted lines. The range of
CMpGs in each bin and the P value (Mann-Whitney; one side) comparing the expression

levels of the two subsets are shown for each graph.

Figure S3 - Association between CM®pG percentage and gene expression level in ES

cells

Shown are the cumulative distributions of the expression levels of genes in ES cells in ten
bins (each containing 420 genes) of the CY*pG percentage, each divided into two equal
subsets according to the number of the CpGs. The subsets with lower CpG count are
plotted with solid lines and those with higher values with dotted lines. The range of CpG
percentage in each bin and the P value (Mann-Whitney; two sided) estimating the
statistical significance of the difference between the two curves are shown for each

graph.

Figure S4— Association between expression levels and promoter methylation in non

CGlI genes in primary fibroblast cells

All CpG island genes in primary fibroblasts cells were divided into 10 equally sized bins
according to the number of C""™® pGs(A) and CV* pGs (B) ) in their promoter sequence.
Cumulative distributions of the expression data are shown. The bins are numbered

according to the increasing number of C""™¢ pGs (A) and C® pGs (B). The median



expression value is plotted as a function of the median methylation level in each bin for

CcY"Me bGs(C) and C™® pGs (D). Spearman Rho and P values are presented.

Figure S5 — Association between CY"™®pG count and gene expression levels in primary

fibroblast cells

Shown are the cumulative distributions of the expression levels of genes in primary
fibroblast cells in ten bins (each containing 480 genes) of the CYpG, each divided into

CY"MenGs. The subsets with lower CU™

two equal subsets according to the number of the
MenGs counts are plotted with solid lines and those with higher values with dotted lines.
The range of CY*pGs in each bin and the P value (Mann-Whitney; one sided) estimating

the statistical significance of the difference between the two curves are shown for each

graph.

Figure S6 - Association between CM®pG count and gene expression level in primary

fibroblast cells

Shown are the cumulative distributions of the expression levels of genes in ES cells in ten
bins (each containing 480 genes) of the C”"™*pG, each divided into two equal subsets
according to the number of the CVpGs. The subsets with lower CY*pGs counts are
plotted with solid lines and those with higher values with dotted lines. The range of C"™
MenGs in each bin and the P value (Mann-Whitney; one sided) estimating the statistical

significance of the difference between the two curves are shown for each graph.

Figure S7 - Association between CM®pG percentage and gene expression level in

primary fibroblast cells



Shown are the cumulative distributions of the expression levels of genes in primary
fibroblast cells in ten bins (each containing 480 genes) of the CY*pG percentage, each
divided into two equal subsets according to the number of the CpGs. The subsets with
lower CpG count are plotted with solid lines and those with higher values with dotted
lines. The range of CpG percentage in each bin and the P value (Mann-Whitney; two
sided) estimating the statistical significance of the difference between the two curves are

shown for each graph.

Figure S8 — Association between expression levels and promoter methylation in non

CGlI genes in ES-F cells

All CpG island genes in ES-F cells were divided into 10 equally sized bins according to
the number of C""™® pGs(A) and CV pGs (B) ) in their promoter sequence. Cumulative
distributions of the expression data are shown. The bins are numbered according to the
increasing number of CV"™¢ pGs (A) and CM® pGs (B). The median expression value is
plotted as a function of the median methylation level in each bin for C“"™¢ pGs(C) and

C™¢ pGs (D). Spearman Rho and P values are presented.

Figure S9 — Association between C”"™®pG count and gene expression levels in ES-F

cells

Shown are the cumulative distributions of the expression levels of genes in primary
fibroblast cells in ten bins (each containing 460 genes) of the C*pG, each divided into

CY"MenGs. The subsets with lower CU™

two equal subsets according to the number of the
MenGs counts are plotted with solid lines and those with higher values with dotted lines.

The range of CYpGs in each bin and the P value (Mann-Whitney; one sided) estimating



the statistical significance of the difference between the two curves are shown for each

graph.
Figure S10 - Association between CMpG count and gene expression level in ES-F cells

Shown are the cumulative distributions of the expression levels of genes in ES cells in ten
bins (each containing 460 genes) of the CY"™°pG, each divided into two equal subsets
according to the number of the C*®pGs. The subsets with lower CY*pGs counts are
plotted with solid lines and those with higher values with dotted lines. The range of C"™
MenGs in each bin and the P value (Mann-Whitney; one sided) estimating the statistical

significance of the difference between the two curves are shown for each graph.

Figure S11 - Association between CMpG percentage and gene expression level in ES-F

cells

Shown are the cumulative distributions of the expression levels of genes in ES-F cells in
ten bins (each containing 460 genes) of the C*pG percentage, each divided into two
equal subsets according to the number of the CpGs. The subsets with lower CpG count
are plotted with solid lines and those with higher values with dotted lines. The range of
CpG percentage in each bin and the P value (Mann-Whitney; two sided) estimating the
statistical significance of the difference between the two curves are shown for each

graph.

Figure S12 — Association between expression levels and promoter methylation in the

Lister et al., data



Exactly the same analysis represented in Figure 1 were performed on an independent
dataset of human ES (h1) cells published in Lister et al. (2009). Spearman Rho and P
values were not significant in A,B and D (r=-0.5,P=0.1; r=0.6, P=0.07 and r=-0.24,

P=0.5 respectively) and were highly significant (r=0.95,P= 0.00002 ) in C.

Figure S13 — Association between expression levels and promoter methylation status in

non CGI genes in the Lister et al., data

Exactly the same analysis represented in Figure 2 were performed on an independent
dataset of human ES (h1) cells published in Lister et al. (2009). Note that the results are

essentially the same.

Figure S14 — Association between expression levels and promoter methylation in non

CGl genes in ES cells using a different binning method

Same as figure 1c and 1d beside the binning method that used a constant methylation
span (1.8 and 2 for C**pGs and C""™®pGs respectively) instead of a constant number of
genes. The methylation range and the number of genes in each bin are shown in figures

S14 and S13 for A and B respectively.

Figure S15 — Association between CY"™®pG count and gene expression levels in ES

cells using a different binning method

Same as figure S2 beside the binning method that used a constant methylation span (1.8
CM*pGs) instead of a constant number of genes. In each graph we show the number of the

genes in the bin (N) the C**pGs range and the Mann-Whitney P value.



Figure S16 - Association between CM®pG count and gene expression level in ES cells

using a different binning method

Same as figure S1 beside the binning method that used a constant methylation span (2
CcY"MepGs) instead of a constant number of genes. In each graph we show the number of

the genes in the bin (N) the C""™*pGs range and the Mann-Whitney P value.

Figure S17 - Association between CY"™®pG count and gene expression levels in the

WT data of Blackledge et al., 2010

Shown are the cumulative distributions of the expression levels of genes in ES
cells(average of the expression data taken from GSM530254 and GSM530255) in ten
bins (each containing 710 genes) of the CM*pG, each divided into two equal subsets
according to the number of the C""™®pGs. The subsets with lower C""M®pGs counts are
plotted with solid lines and those with higher values with dotted lines. The range of
CMpGs in each bin and the P value (Mann-Whitney; one side) comparing the expression

levels of the two subsets are shown for each graph.
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Figure S18 - Association between pG count and gene expression levels in the

KDM2a KD data of Blackledge et al., 2010

Shown are the cumulative distributions of the expression levels of genes in ES
cells(average of the expression data taken from GSM530256 and GSM530257) in ten
bins (each containing 710 genes) of the CM*pG, each divided into two equal subsets

CUn-Me

according to the number of the pGs. The subsets with lower CY"™®pGs counts are

plotted with solid lines and those with higher values with dotted lines. The range of



C™®pGs in each bin and the P value (Mann-Whitney; one side) comparing the expression

levels of the two subsets are shown for each graph.
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Figure S19 - Interplay between CM*pG and pG levels

Same as figure 3, beside using 20 bins instead of 10.
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Figure S4
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Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

=
=

o
=

o
=

=
=

o
=

o
=

=
=

=
=)

=}
=

o
=)

=
=)

=
=

o
=)

=
=

=
=

Fibroblasts

Me-Percenatge= 0 10 6

| P value=0.18
L L L 1 1 L L L 1
0 200 40 600 800 1000 1200 1400 1800 1800 2000
Expression
Bin3
! L L Thannana A RRRRRRRRNTRRNNNY
L ,u..---u""“"'"“‘"""
Nl Me-Percenatge= 17 10 27
| .‘." P value=3 8e-011
-..
L L L 1 1 L L L 1
0 20 40 600 800 1000 1200 1400 1600 1800 2000
Expression
Bin%
i Me-Percenatge= 36 t0 43
| P value=8 26-008
Il Il Il 1 1 Il Il Il 1
0 20 40 600 800 1000 1200 1400 100 1800 2000

Expression
Bin7

Ie-Percenaige= 50 to 56
P valug=00015

! !
0 a0 400

! 1 1 ! ! ! 1
600 800 1000 1200 1400 1600 1800

2000
Expression
Bing
T . m m
L £+
Ie-Percenatge= £4 to 75
| P value=0.39
Il Il Il 1 1 Il Il Il 1
0 20 400 600 800 1000 1200 1400 100 1800 2000

Fynression

Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

Bin2

T TG
inmdnn e natd
Jutnet

Me-Percenatge= 6 to 17
P value=2.6e-006

1 1 1 1 1
400 600 600 1000 1200
Expression
Bin4

! 1 1
1400 1600 1600 2000

winann
upsd®
[

psng R ERRESERRRREg R R Ranad

lennnnnadannannndennnnnng

Me-Percenatge= 27 to 36
P value=8 4e-014

1 1 1

40 600 B0 000 1200
Expression
Bin6

! 1 1
1400 1600 1600 2000

v SLLLTLLE

Me-Percenatge= 43 to 50
P value=0037

Il Il Il 1 Il
400 500 B0 1000 1200
Expression
Bing

! ! !
1400 1600 1600 2000

Me-Percenalge= 56 to 64
Pvalug=077

Il Il Il 1 Il
400 600 B0 000 1200
Expression
Bin 10

! ! !
1400 1600 1800 2000

Me-Percenalge= 75 to 88
P value=048

| | | 1 |
400 600 800 1000 1200
Fynression

! ! !
1400 1600 1800 2000



Figure S8

o 2o 2 o o
¢ - o (o

Cumulative frequency

=
=

CYMepG count

—10
1000

W W0 0 a0
Expression

o = 2
g2 8 8

Median Expression

Y
=

=~
=2

Rho=0.745
P valug=0.018

—

1

M N & 5% 6 7 &
Median non Me count

ES_F

L3S I = T R = = B =]

Cumulative frequency

o
-~

(=]
()

CMepG count

—10

(=

20 0 60 800
Expression

1000

100

80~

60

Median Expression

20-

40-

Rho=0.406
P value=0.247

M) 20 % 10
Median Me count

50



Figure S9
ES_F

Bin 1

1 T T I I L

Bin2

Me-count=000 to 16 A
P value=2.1e-020

Denvennadunnnnandinnnnnd

Me-count=163 1t 28 A
P value=3e-017

u
e T LT PO YY

T D
sunn

=)
=)

Y L]
ans
il
L

=)
=

04 1 1 1 1 1 1 1 1 1 0.4 1 1 1 1 1 1 1
0 20 400 00 800 1000 1200 1400 1600 1800 2000 600 800 1000 1200 1400 1600 1800 2000
Expression Expression
Bin3 Bin4

1]
TLH
ars?

Me-couni=2.85 1o 40 A 08 Me-count=4.04 0 52
P value=1.4e-007 P vaie=1.3e-011
] 08 ]
L L L 1 L L L L 04 1 L L L 1 L L L
10 600 800 1000 1200 400 100 1800 2000 1m 600 800 1000 1200 400 B0 1800 2000
Expression Expression
Bin5 Bin6
1 T anialE 1 mEEmEn v
08F Me-count=525 to B7 o 08 £ oo K Me-count=667 to 83 o
P valie=3 5¢-008 i P valie=1.8e-005
06H Bl 06 Bl
04 L L L 1 L L L L 04 L 1 L L L 1 L L L
0 20 10 600 800 1000 1200 1400 100 1800 2000 0 20 1m 600 800 1000 1200 1400 160 1800 2000
Exprassion Exprassion
Bin7 Bin8

08F Me-count=833 10103 o 08F Me-count=10.33 t013.0 A
P value=0.0029 P value=1.3e-005
06| B 06 B
04 1 Il Il Il 1 Il Il Il Il 04 Il 1 Il Il Il 1 Il Il Il
0 am 1m 600 800 1000 1200 1400 100 1800 2000 0 20 1m0 600 800 1000 1200 1400 1600 1800 2000
Expression Expression
Bin9 Bin 10

FOTT I T L L LTI i
IR

Me-count=13.04 t017.2
P value=5.5¢-005

T T CEEC L EC L LTI T AR Lk

Me-count=17.16 to 32.7
P value=0.074

T |
ot

=
=
T

1=}
=)
T

=
=

Curulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency
Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

Il Il 1 Il Il Il Il Il 1 Il Il Il 1 Il Il Il
600 00 1000 1200 1400 1600 1600 2000 1] 20 400 600 00 1000 1200 1400 1600 1600 2000
Expression Expression



Figure S10

Bin1

Y e T

Un-Me-count=000 to 1.7 +

800 1000 1200
Expression
Bin3

1400 1600 1800 2000

T T T

T T T

Un-Me-count=282 to 34 4

1 Il Il
g0 1000 1200
Expression
Bin5

! ! !
1400 1600 1800 2000

Un-Me-count=4.39 to 55 4

1 1
800 1000 1200
Expression
Bin7

! 1 !
1400 1600 1800 2000

Un-Me-count=7.04 to 94 +
P value=045

1 1 1
800 1000 1200
Expression
Bing

! 1 !
1400 1600 1800 2000

Un-Me-count=14.21 10 25.2
P value=0.027

1 1 1
800 1000 1200
Expression

Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

! 1 !
1400 1600 1800 2000

ES-F

Bin2

e T T s L TTTTTTTTIY T o e T

Un-Me-count=167 to 26 o

400 600 800 1000 1200 1400 1800 1800 2000
Expression
Bin4

Un-Me-count=340 to 44 +

Il Il Il Il Il Il Il
400 600 800 1000 1200 1400 1800 1800 2000
Expression
Bin6

Un-Me-count=5.48 to 7.0 4

1 1 1 1 1 1 1
400 600 800 1000 1200 1400 1600 1800 2000
Expression
Bin8

T T AT DL ST T T VLTI T A iias s

Un-Me-count=8.45 to14.2 4
P value=0.00093

1 1 1 1 1 1 1 1
400 600 800 1000 1200 1400 1600 1800 2000
Expression
Bin 10

Un-Me-count=25.20 to 85.8
P value=043

Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

1 1 1 1 1 1 1
400 600 800 1000 1200 1400 1600 1300 2000
Expression



Figure S11

Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

Expression

Me-percentage=
P value=057
1 Il Il Il Il Il Il 1 Il
0 200 400 B0 800 1000 1200 1400 1600 1800 2000
Expression
Bin3
! T PP PETTTETT
il b Me-percentage=27 1039
i P value=2 36-014
1 L L L L L L 1 L
0 200 400 B0 800 1000 1200 1400 1600 1800 2000
Expression
Bin5
~ Me-percentage=47 1054
P value=0.0015
1 L L L L L L 1 L
0 200 400 E00 800 000 1200 1400 100 1800 2000
Expression
Bin7
T TITTTTTTTTTTTTOTITTTTTT v
- Me-percentage=60 1068
P value=14e-005
1 Il Il Il Il Il Il 1 Il
0 200 400 600 800 000 1200 1400 1800 1800 000
Expression
Bing
1 T 1
Me-percentage=761t0 85 4
P value=0.014
Il Il Il Il Il Il 1 Il
400 600 800 1000 1200 1400 1800 1800 2000

Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency Cumulative frequency

=
=

o
=)

=
=

=)
=)

=
=)

=
=

=
=)

=
=)

o
=

=
=)

=
=

=}
=

=
=

=
=

=
=

Bin2
T I L
ananttd
F JRCTTTTE L Me-percentage=11to 27 -
ot P value=126-011
| | | | | | | | |
0 200 400 600 800 1000 1200 1400 1600 1300 2000
Expression
Bin4
L . - . S reans? YTTTaaaeaaainssuertrrr
T T
o Me-percentage=39 tod7
P value=2 5e-008
1 1 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600 1300 2000
Expression
Bin6
T ITY
Me-percentage=54 to B0+
P value=0.003
1 1 1 1 1 1 1 1
0 200 400 800 800 1000 1200 1400 1800 1800 2000
Expression
Bin8

S TPTITTTT LT

F Me-percentage=68 to 76+
P value=043
Il Il Il Il Il Il Il Il Il
0 200 Jui] 600 600 1000 1200 1400 1600 1800 2000
Expression
Bin 10
v
F Me-percentage=85to 96 4
P value=0023
| | | | | | | | |
i 200 4m 600 600 1000 1200 1400 1600 1800 2000
Expression



Figure S12

cal

Non
CaGl

CYn-MepG count

309
5
508
g .
o7 § 4
° f i oy : -5
206 [f § B
Sl 5 ~1
EO.S 3 8
2
8 04 ® Vet mmecon. "?0
%% 50 100 150 200
Expression
/ =
30 B
08 -3
g 4
07
] g =5
206 ] -6
& & 5 -7
sl g -3
3 { E
004 % 0, @ % 4 -9
" hon M coun 0

ki
W W e w @ W @ i W
Expression

CMepG count

-1

209 +
g 4 £ :i
&0.7 1
° B a0, 0 J -5
206 3 -6
8 § -7
g 0.5 3 -8
8 04 % § Met}lgnMsconr‘? a 7?0
%% 50 100 150 200
Expression
| —]
§0.9 )
gﬂ.ﬂ— -3
0 4
:07 // §10 _5
206 g —b
E ' -1
004 % 5 2 9

10 15
Median Me count

)
W w e ow 0 120 W B 10 2
Emfmon



Figure S13

>

Median expression

Figure S14

10-

o

vs]

<e>

Median expression

5 10 15 2 0

CUn-MepG count

CUn-MepG count

oEEE S
R

Cumulative frequency

04

i M A0 60 @0 1w

Expression

Rho=0.988
P value=0.000

= = o=
s 2 3

Median Expression

<3
=

05 1M 1B 20 B W B L
Median non Me count

5 10

15

20

CMepG count

ES-different binning method

CMepG count

SR SENS
R

Cumulative frequency

04

0 200 400 600 800

Expression

80

Rho=0333
P value=0.349

Median Expression
e =y
= 2

ra
=

=

5 Mmoo w0 B W
Median Me count

ki



Figure S15
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Figure S18

KD2Ma KD data from Blackledge et al., 2010
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