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Methods  
 
Colorectal Cancer Methods 
The full methods for the colorectal cancer data have been published previously (supplemental reference R1) 
 
The Methods described below apply to the unpublished data for ovarian cancer, breast cancer, and CD34 positive 
hematopoietic cells. 
 
Patients 
We analyzed CD34 pos. cells isolated from stem cell apheresis collections from nine women. The samples were collected 
during treatment at the Division of Hematology and Oncology, Innsbruck Medical University, Austria. All patients signed 
informed consent prior to apheresis. Ovarian tissues from 40 patients and breast specimens from 30 patients were 
collected during surgery at the Department of Obstetrics and Gynecology of the Innsbruck Medical University, Austria in 
compliance with and approved by the Institutional Review Board.  

 

Sample preparation 

Apheresis samples: Peripheral blood progenitor cells (PBPC) were collected in these patients to perform high-dose 
chemotherapy followed by autologous stem cell transplantation to treat different diseases (n=9; age range: 20.1 to 49.4 
yrs.; mean: 35.6 years; 3 breast cancer patients in a clinical trial setting, 2 patients with acute myeloid leukemia, 1 patient 
with B acute lymphoblastic leukemia, 1 patient with medulloblastoma, 1 patient with T non-HodgkinÕs lymphoma and 1 
patient with idiopathic thrombocytopenic purpura). Mobilization of PBPC was performed by administration of 
chemotherapy followed by G-CSF. The harvest of PBPC was performed as large-volume, continuous-flow collection 
using a COBE Specträ  blood cell separator (Gambro BCT, Colorado, USA) through bilateral peripheral venous accesses. 
During the fi rst apheresis the blood was processed at a rate of 50 to 120 ml/min. A second collection was optional and 
depended on the yield of CD34 pos. progenitors cells obtained during the fi rst procedure. In addition, the CD34 pos. cells 
were isolated with CD34 conjugated magnetic beads (Mi ltenyi Biotec; Bergisch Gladbach, Germany) according the 
manufacturerÕs instructions. CD34 purity was controlled by flow cytometric analysis. Only cell fractions with > 90% 
purity were further analyzed. Tissue samples: We analyzed patients with ovarian cancer (n=22; age range: 30.1 to 80.9 
yrs.; mean: 61.8 yrs.; 7 serous cystadeno, 6 mucinous, 6 endometrioid and 3 clear cell cancers) and patients with normal 
ovaries (n=18; age range: 24.1 to 76.9 yrs.; mean: 61.6 yrs.; 13, 4 and 1 had endometrial and cervical cancer and fibroids, 
respectively). In addition, patients with breast cancer (n=15; age range: 30.3 to 45.7 yrs.; mean: 38.0 yrs.; 13 invasive 
ductal, 1 invasive lobular and 1 tubular cancer) and patients with non-neoplastic breast tissue (n=15; age range: 19.8 to 
46.2 yrs.; mean: 35.0 yrs; all of them had an open biopsy due to a benign breast lesion) have been analyzed. Tissues were 
immediately snap-frozen in liquid nitrogen, pulverized in the frozen state, and stored at Ð80¡C until used. 

 

DNA isolation 
Genomic DNA from cell and tissue samples was isolated using the DNeasy Tissue Kit (Qiagen, Hilden, 
Germany) according to the manufacturerÕs protocol. 
 
Analysis of DNA Methylation 
Sodium bisulfite conversion, MethyLight analysis and nucleotide sequences for most MethyLight primers and 
probes was described recently (R1- R3).  The following primer and probe sequences were used for the ovarian, 
breast, and CD34 positive cell analyses, and differ from published reactions for these loci. CXCR4: Forward: 
CGCTAATTCTCCAAATACGATAACTACTAAA; Reverse: TCGGTC GCGGTTAGAAATTTT, Probe: 
5ÕFAM-TCGACGTCACTTTACTACCTACTACCGCA ACCA-3ÕBHQ1; SFRP1: Forward: 
CAACTCCCGACGAAACGAA; Reverse: CGCGAGG GAGGCGATT, Probe: 5ÕFAM-
CACTCGTTACCACGTCCGTCA CCG-3ÕBHQ1; SFRP2: Forward: AAACCTACCCGCCCGAAA; Reverse: 
GTTGAACGGTGGTTGGAGATTC, Probe: 5ÕFAM-CGCCTCGACGAACTTCGTTTTCCCT-3ÕBHQ1; 
SFRP4: Forward: TCC GCCGTCTAACACACAAA; Reverse: TTCGTAATGGTCGTGGTTGGT, Probe: 
5ÕFAM-CAACGCCAACTCTCAACCTTCGAAACG-3ÕBHQ1; SFRP5: Forward: GAACGCCCC 
GACTAATCCTAA; Reverse: TAGGCGGTCGGAGATTGGT, Probe: 5ÕFAM-CTCCCA 
CCTCGAAACTCCAACCCG-3ÕBHQ1; TP53BP2: Forward: ACCCCCTAACGCGACTTT ATC; Reverse: 
GTTCGATTCGGGATTAGTTGGT; Probe: 5ÕFAM-CGCTCGTAACGAT CGAAACTCCCTCCT-3ÕBHQ1; 



 
Statistical Analysis 
Descriptive analysis of obtained data was performed and median as well as interquartile range was given. 
Differences of PMR values between normal and cancer tissues were analyzed by means of Mann-Whitney U 
test. All statistical analyses were done applying SPSS Software 10.0.  
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Table S1. Colorectal Cancer DNA Methylation Data and PRC2 Occupancy 
 
This Table lists the 177 MethyLight reactions from Weisenberger et al. (2006) for which the PRC2 occupancy 
could be established from the data published in Lee et al. (2006). Of the 177 reactions, 164 (93%) are located 
within 1 kb of the transcription start site. Of the PRC2 targets, 95% are located within 1 kb of the transcription 
start site. See Table S5 for primer and probe details. 
 

HGNC 
SYMBOL

REACTION 
ID
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REACTION 
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MEAN PMR 

(T)
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PMR(T)-
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GATA5 HB-326 YES YES YES 3 35 514 479.00 SMAD3 HB-053 NO NO NO 0 19 21 1.97
SFRP5 HB-282 YES YES YES 3 3 446 443.45 APC HB-153 NO NO NO 0 1 3 1.85

IGF2 HB-319 YES YES NO 2 2 368 366.11 JUP HB-203 NO NO NO 0 0 1 0.97
TWIST1 HB-047 NO YES YES 2 9 294 284.89 RPA3 HB-104 NO NO NO 0 0 1 0.53

EBF3 HB-229 YES NO YES 2 13 287 273.78 GRIN2B HB-250 YES NO NO 1 0 1 0.49
HIC1 HB-168 NO YES YES 2 90 356 266.16 SMAD6 HB-278 YES NO NO 1 0 1 0.34

SFRP2 HB-280 NO NO NO 0 7 187 179.71 RPA2 HB-103 NO NO NO 0 0 0 0.32
SFRP1 HB-201 YES YES YES 3 29 177 148.52 STK11 HB-183 NO NO NO 0 0 0 0.08

NEUROD2 HB-260 YES YES YES 3 26 173 147.11 MSH5 HB-097 NO NO NO 0 0 0 0.02
SCGB3A1 HB-194 NO NO NO 0 7 143 135.44 XPA HB-102 NO NO NO 0 0 0 0.02

RUNX3 HB-181 NO NO NO 0 2 135 133.22 ATM HB-179 NO NO NO 0 0 0 0.02
OPCML HB-209 NO NO NO 0 40 144 103.57 TFF1 HB-145 NO NO NO 0 5 5 0.01
GATA4 HB-323 YES YES YES 3 7 102 94.68 ERCC4 HB-111 NO NO NO 0 0 0 0.01
NR3C1 HB-067 NO NO NO 0 0 94 93.43 CTNNB1 HB-170 NO NO NO 0 0 0 0.01
HRAS1 HB-144 NO NO NO 0 639 731 92.27 MUTYH HB-088 NO NO NO 0 0 0 0.00
GATA3 HB-327 YES YES YES 3 3 93 89.90 ERCC2 HB-105 NO NO NO 0 0 0 0.00

TERT HB-074 NO NO NO 0 0 89 89.06 MSH2 HB-095 NO NO NO 0 0 0 0.00
ITGA4 HB-321 YES YES YES 3 2 86 84.62 DPH1 HB-049 NO NO NO 0 0 0 0.00

KL HB-175 YES YES YES 3 1 86 84.62 DCLRE1C HB-133 NO NO NO 0 0 0 0.00
CACNA1G HB-158 YES YES YES 3 1 80 79.23 TYMS HB-248 NO NO NO 0 0 0 0.00

SFRP4 HB-281 NO YES YES 2 7 78 70.74 STAT1 HB-063 NO NO NO 0 0 0 0.00
BCL2 HB-140 YES YES YES 3 0 65 64.79 CTSD HB-147 NO YES NO 1 0 0 0.00

TMEFF2 HB-274 YES YES YES 3 29 89 60.51 CXADR HB-054 NO NO NO 0 0 0 0.00
MYOD1 HB-154 YES YES YES 3 8 65 57.31 PPARG HB-060 NO NO NO 0 0 0 0.00

GAD1 HB-256 NO YES NO 1 9 64 54.85 CLIC4 HB-062 NO NO NO 0 0 0 0.00
GDNF HB-221 YES YES YES 3 6 58 52.57 NCL HB-077 NO NO NO 0 0 0 0.00

HOXA1 HB-268 NO YES YES 2 0 53 52.54 UNG HB-082 NO NO NO 0 0 0 0.00
CHFR HB-190 NO NO NO 0 1 52 51.41 MBD4 HB-083 NO NO NO 0 0 0 0.00

SEZ6L HB-184 NO NO NO 0 1 52 50.89 OGG1 HB-087 NO NO NO 0 0 0 0.00
MT3 HB-207 NO NO YES 1 0 50 49.60 APEX1 HB-090 NO NO NO 0 0 0 0.00

TIMP3 HB-167 NO NO NO 0 2 51 49.13 XRCC1 HB-092 NO NO NO 0 0 0 0.00
PENK HB-163 YES YES YES 3 48 95 46.68 PARP1 HB-093 NO NO NO 0 0 0 0.00
MT1A HB-205 YES YES YES 3 12 57 45.36 PARP2 HB-094 NO NO NO 0 0 0 0.00

NEUROG1 HB-261 YES YES YES 3 0 45 44.70 PILRB HB-098 NO NO NO 0 0 0 0.00
RBP1 HB-185 NO NO NO 0 1 45 44.16 ERCC8 HB-113 NO NO NO 0 0 0 0.00

CDKN1C HB-329 NO NO NO 0 1 44 43.34 DDB1 HB-116 NO NO NO 0 0 0 0.00
EPM2AIP1 HB-152 NO NO NO 0 0 43 42.93 BRCA2 HB-126 NO NO NO 0 0 0 0.00

COL1A2 HB-193 NO NO NO 0 28 70 42.37 POLD1 HB-139 NO NO NO 0 0 0 0.00
ESR1 HB-164 NO NO YES 1 15 56 41.29 PTEN HB-157 NO NO NO 0 0 0 0.00

CRABP1 HB-197 YES NO NO 1 1 39 38.62 ARPC1B HB-186 NO NO NO 0 0 0 0.00
BDNF HB-258 NO NO NO 0 1 37 36.44 VHL HB-191 NO NO NO 0 0 0 0.00

CDH13 HB-075 YES NO NO 1 3 39 36.35 TGFBR1 HB-192 NO NO NO 0 0 0 0.00
NEUROD1 HB-259 YES YES YES 3 24 56 31.57 PRKAR1A HB-214 NO NO NO 0 0 0 0.00

ABCB1 HB-051 NO NO NO 0 7 38 30.72 TP53 HB-217 NO NO NO 0 0 0 0.00
SOCS1 HB-042 NO NO NO 0 0 30 30.10 UQCRH HB-224 NO NO NO 0 0 0 0.00

GABRA2 HB-254 YES YES YES 3 8 38 29.93 CDK2AP1 HB-226 NO NO NO 0 0 0 0.00
DCC HB-178 YES YES YES 3 14 43 28.99 AXIN1 HB-227 NO NO NO 0 0 0 0.00

CALCA HB-166 YES YES YES 3 4 30 26.53 RB1 HB-245 NO NO NO 0 0 0 0.00
TITF1 HB-213 YES YES YES 3 5 30 25.47 TGFBR2 HB-246 NO NO NO 0 0 0 0.00
ESR2 HB-165 NO NO NO 0 0 25 24.55 PSEN2 HB-264 NO NO NO 0 0 0 0.00

PGR HB-149 YES YES YES 3 0 24 23.90 APP HB-266 NO NO NO 0 0 0 0.00
CYP27B1 HB-223 YES YES YES 3 5 29 23.50 SMAD2 HB-275 NO NO NO 0 0 0 0.00

MLH1 HB-150 NO NO NO 0 0 23 23.24 FAF1 HB-304 NO NO NO 0 0 0 0.00
MLH3 HB-099 NO NO NO 0 0 23 23.00 TNFRSF10B HB-307 NO NO NO 0 0 0 0.00

RARRES1 HB-322 YES NO NO 1 1 24 22.52 SMAD9 HB-315 NO NO NO 0 0 0 0.00
MGMT HB-160 NO NO NO 0 0 19 19.45 XPC HB-100 NO NO NO 0 0 0 0.00
MSH6 HB-084 NO NO NO 0 13 31 18.02 RAD23A HB-101 NO NO NO 0 0 0 0.00

DLEC1 HB-225 NO NO NO 0 0 18 17.65 FBXW7 HB-151 NO NO NO 0 0 0 0.00
DRD2 HB-253 NO NO NO 0 2 16 14.88 XAB2 HB-115 NO NO NO 0 0 0 0.00

GSTP1 HB-172 NO NO NO 0 0 13 13.47 MMS19L HB-117 NO NO NO 0 0 0 0.00
IGSF4 HB-069 NO NO NO 0 4 15 11.70 ATR HB-180 NO NO NO 0 0 0 -0.01

TP73 HB-177 YES YES YES 3 0 11 10.98 PTTG1 HB-052 NO NO NO 0 0 0 -0.01
THBS1 HB-247 NO NO NO 0 0 11 10.94 NTHL1 HB-089 NO NO NO 0 0 0 -0.02

DLC1 HB-218 YES NO NO 1 1 11 9.18 ERCC6 HB-114 NO NO NO 0 0 0 -0.02
THRB HB-216 NO NO NO 0 1 9 8.59 HSD17B4 HB-066 NO NO NO 0 0 0 -0.03

SLC6A20 HB-079 YES NO YES 2 0 9 8.55 MBD2 HB-142 NO NO NO 0 1 1 -0.04
CYP1B1 HB-078 YES YES NO 2 0 8 7.64 VDR HB-068 YES YES YES 3 0 0 -0.05

TSHR HB-141 NO NO NO 0 0 7 7.44 S100A2 HB-061 NO NO NO 0 2 2 -0.07
MT2A HB-206 NO NO NO 0 2 9 6.81 ERCC5 HB-109 NO NO NO 0 0 0 -0.07

ERCC1 HB-110 NO NO NO 0 1 7 5.64 LDLR HB-219 NO NO NO 0 1 1 -0.09
HOXA10 HB-270 NO YES YES 2 44 49 4.26 CLDN1 HB-059 NO NO NO 0 0 0 -0.10

CCND2 HB-040 NO NO NO 0 0 4 3.99 PSEN1 HB-262 NO NO NO 0 2 2 -0.23
TNFRSF10C HB-308 NO NO NO 0 1 5 3.86 PSAT1 HB-231 NO NO NO 0 1 0 -0.27

FHIT HB-041 NO NO NO 0 0 3 2.75 DIRAS3 HB-043 NO NO NO 0 15 14 -0.43
SERPINB5 HB-208 NO NO NO 0 85 88 2.54 CCND1 HB-146 NO NO NO 0 1 0 -1.03

PITX2 HB-235 YES YES YES 3 4 6 2.30 CDKN2B HB-173 NO NO NO 0 2 1 -1.13
PYCARD HB-228 YES NO NO 1 0 2 2.29 DAPK1 HB-046 NO NO NO 0 2 1 -1.40

% OCCUPANCY 44 43 44 31 SYK HB-241 NO NO NO 0 3 1 -1.64
CDH1 HB-050 NO NO NO 0 2 0 -1.99
MT1G HB-204 NO NO NO 0 3 1 -2.09
MSH4 HB-096 NO NO NO 0 21 19 -2.34

TNFRSF10D HB-309 NO NO NO 0 3 0 -2.94
ERBB2 HB-233 NO NO NO 0 22 18 -3.31
PTGS2 HB-065 NO NO NO 0 4 1 -3.51

TNFRSF10A HB-306 NO NO NO 0 5 2 -3.62
PAX8 HB-211 YES YES YES 3 40 36 -4.21

ONECUT2 HB-242 YES YES YES 3 5 0 -4.49
HLA-G HB-215 NO YES NO 1 26 21 -4.88

DNAJC15 HB-048 NO NO NO 0 14 8 -5.87
MTHFR HB-058 NO NO NO 0 43 36 -6.49

IFNG HB-311 NO NO NO 0 11 3 -7.67
LZTS1 HB-200 NO NO NO 0 46 36 -9.60
SASH1 HB-220 NO NO NO 0 11 1 -10.04

SFN HB-174 NO NO NO 0 80 68 -11.08
TNFRSF25 HB-080 NO YES NO 1 303 289 -13.77

NTF3 HB-251 NO NO NO 0 121 101 -20.28
CGA HB-237 NO NO NO 0 142 117 -24.81

RARB HB-176 NO NO NO 0 112 79 -32.98
CDX1 HB-195 NO NO YES 1 106 61 -45.28

PLAGL1 HB-199 NO NO NO 0 387 323 -64.08
% OCCUPANCY 5 6 4 3

CANCER-SPECIFICALLY METHYLATED GENES CONSTITUTIVELY METHYLATED OR UNMETHYLATED GENES

PRC2 OCCUPANCY DNA METHYLATIONPRC2 OCCUPANCY DNA METHYLATION



Table S2. Ovarian cancer  DNA Methylation Data and PRC2 Occupancy 
Methylation values (PMR) of 35 genes analyzed in 18 normal ovaries and 22 ovarian cancers. These genes were 
selected for their potential utility as cancer-specific DNA methylation markers without prior knowledge of their 
PRC2 occupancy status. P-values of genes that demonstrate significant higher methylation levels (Mann 
Whitney U test) in cancer compared to  normal ovaries are shaded and referred as to Òcancer genesÓ. We 
defined ÒStem cell genesÓ as genes which are occupied with at least two of the three components (SUZ12, EED 
and H3K27me3) in human embryonic stem cells. Nine genes demonstrated higher frequencies of densely 
methylated alleles (as reflected in the listed values for PMR) in cancer tissues compared to normal ovaries. 56% 
(5/9) of these Òcancer genesÓ were Òstem cell genesÓ, whereas only 15% (4/26) of the Ònon-cancer genesÓ were 
Òstem cell genesÓ (P=0.03). In addition, genes that are methylated in normal tissue are much more likely to 
show a quantitative increase in methylation frequency in cancer (P=0.002) as opposed to genes that are not 

detectably methylated in normal tissues.  
 
 
 

Median Median 

APC NO NO NO 0.01 0.00 ; 0.13 0.03 0.00 ; 0.43 0.274
CCND2 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.02 0.492
CDH1 NO NO NO 0.00 0.00 ; 0.11 0.11 0.00 ; 0.41 0.042
CXCR4 NO NO NO 0.03 0.02 ; 0.05 0.02 0.01 ; 0.06 0.251
DAPK1 NO NO NO 0.00 0.00 ; 0.05 0.00 0.00 ; 0.10 0.697
ESR2 NO NO NO 0.00 0.00 ; 0.02 0.00 0.00 ; 0.00 0.613
GSTP1 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.638
HSD17B4 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.925
HSPA2 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.58 0.199
MGMT NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.878
MLH1 NO NO NO 0.00 0.00 ; 0.03 0.00 0.00 ; 0.00 0.476
PTGS2 NO NO NO 0.09 0.03 ; 0.20 0.18 0.04 ; 0.50 0.163
REV3L NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000
SFRP2 NO NO NO 0 0 ; 0 3 1 ; 18 0.002
SOCS1 NO NO NO 0.00 0.00 ; 0.01 0.01 0.00 ; 1.31 0.140
SOCS2 NO NO NO 1 0 ; 3 10 4 ; 28 0.000
SYK NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.677
TERT NO NO NO 0.00 0.00 ; 0.09 0.00 0.00 ; 0.06 0.925
TFF1 NO NO NO 98 92 ; 109 79 62 ; 108 0.101
TGFB3 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.778
TIMP3 NO NO NO 0.00 0.00 ; 0.28 0.00 0.00 ; 0.16 0.861
TP53BP2 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000
ESR1 NO NO YES 1 1 ; 3 1 0 ; 1 0.022
MT3 NO NO YES 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.813
CDH13 YES NO NO 0.02 0.00 ; 0.10 0.09 0.00 ; 1.57 0.055
GSTM3 YES NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.677
HIC1 NO YES YES 8 5 ; 10 37 9 ; 60 0.002
SFRP4 NO YES YES 1 1 ; 3 3 1 ; 5 0.106
TWIST1 NO YES YES 0.00 0.00 ; 0.42 0.00 0.00 ; 0.33 0.726
CALCA YES YES YES 0 0 ; 1 1 1 ; 6 0.000
MYOD1 YES YES YES 0.01 0.00 ; 0.10 0.17 0.01 ; 0.53 0.012
PGR YES YES YES 0.13 0.02 ; 0.26 0.74 0.11 ; 1.45 0.010
SFRP1 YES YES YES 0.00 0.00 ; 0.12 0.00 0.00 ; 0.16 0.757
SFRP5 YES YES YES 0 0 ; 1 1 1 ; 6 0.002
TITF1 YES YES YES 0.00 0.00 ; 0.00 0.00 0.00 ; 0.10 0.163
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Table S3. Breast cancer  DNA Methylation Data and PRC2 Occupancy 
 
Methylation values (PMR) of 61 genes (with known PRC2 component occupancy status in human embryonic 
stem cells) analyzed in 15 non-neoplastic breast and 15 breast cancers. P-values of genes that demonstrate 
significant higher 
methylation levels 
(Mann Whitney U 
test) in cancer 
compared to non-
neoplastic breast 
are shaded and 
referred as to 
Òcancer genesÓ. 
We defined ÒStem 
cell genesÓ as 
genes which are 
occupied with at 
least two of the 
three components 
(SUZ12, EED and 
H3K27me3) in 
human embryonic 
stem cells. 
Eighteen genes 
demonstrated 
higher frequencies 
of densely 
methylated alleles 
in breast cancer 
tissues compared 
to non-neoplastic 
breast. 56% 
(10/18) of these 
Òcancer genesÓ 
were Òstem cell 
genesÓ, whereas 
only 23% (10/43) 
of the Ònon-cancer 
were Òstem cell 
genesÓ (P=0.02). 
 
 
 
 
 

Median Median 

ABCB1 NO NO NO 61 50 ; 70 69 58 ; 105 0.089

APC NO NO NO 0.12 0.00 ; 0.26 0.14 0.05 ; 4.64 0.246

BDNF NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.02 0.085

CARD15 NO NO NO 66 56 ; 85 56 48 ; 82 0.412

CCND2 NO NO NO 0.00 0.00 ; 0.08 0.64 0.03 ; 10.94 0.011

CDH1 NO NO NO 0.01 0.00 ; 0.14 0.09 0.00 ; 0.33 0.310

CDKN1C NO NO NO 0.00 0.00 ; 0.07 0.07 0.00 ; 0.14 0.274

CDKN2B NO NO NO 0.13 0.04 ; 0.20 0.23 0.14 ; 0.36 0.061

CXCR4 NO NO NO 0.03 0.01 ; 0.05 0.04 0.02 ; 0.07 0.461

DAPK1 NO NO NO 0.45 0.25 ; 0.83 1.20 0.27 ; 12.83 0.067

ESR2 NO NO NO 0.00 0.00 ; 0.06 0.03 0.00 ; 0.05 0.775

FOXO1A NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000

GSTP1 NO NO NO 0.00 0.00 ; 0.15 0.00 0.00 ; 16.21 0.377

HRAS NO NO NO 202 137 ; 240 199 84 ; 307 1.000

HSD17B4 NO NO NO 0.08 0.01 ; 0.38 0.04 0.00 ; 0.31 0.400

MGMT NO NO NO 0.00 0.00 ; 0.01 0.00 0.00 ; 0.00 0.874

MLH1 NO NO NO 0.01 0.00 ; 0.51 0.00 0.00 ; 0.02 0.376

NR3C1 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000

OPCML NO NO NO 0.67 0.05 ; 3.13 13.46 3.53 ; 59.66 0.000

PTGS2 NO NO NO 0.71 0.35 ; 1.35 1.91 1.09 ; 9.86 0.021

RARB NO NO NO 0.06 0.04 ; 0.12 0.12 0.05 ; 0.14 0.481

SCGB3A1 NO NO NO 0.43 0.16 ; 1.39 1.11 0.44 ; 31.23 0.067

SEZ6L NO NO NO 0.14 0.07 ; 0.21 1.17 0.30 ; 9.53 0.000

SFRP2 NO NO NO 1.03 0.56 ; 2.28 3.39 1.39 ; 27.54 0.006

SMAD3 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000

SOCS1 NO NO NO 0.00 0.00 ; 0.82 0.00 0.00 ; 0.27 0.583

SYK NO NO NO 0.08 0.01 ; 0.31 0.00 0.00 ; 0.07 0.012

TACSTD1 NO NO NO 0.04 0.03 ; 0.05 0.04 0.03 ; 0.07 0.512

TERT NO NO NO 0.00 0.00 ; 0.00 1.56 0.00 ; 4.34 0.046

TFF1 NO NO NO 44 29 ; 84 37 18 ; 64 0.477

TGFB3 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000

TGFBR2 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.967

THBS1 NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000

THRB NO NO NO 0.09 0.00 ; 0.38 0.13 0.04 ; 0.42 0.744

TIMP3 NO NO NO 0.42 0.04 ; 0.72 0.75 0.21 ; 1.60 0.077

TYMS NO NO NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.539

ESR1 NO NO YES 0 0 ; 18 1 0 ; 1 0.899

CDH13 YES NO NO 0.22 0.01 ; 1.05 1.18 0.43 ; 15.04 0.020

GATA5 YES NO NO 1.17 0.39 ; 1.96 5.34 3.92 ; 19.59 0.000

RARRES1 YES NO NO 0.00 0.00 ; 0.04 0.03 0.01 ; 0.12 0.126

TNFRSF25 NO YES NO 115 59 ; 149 94 64 ; 140 0.461

SLC6A20 YES NO YES 0.06 0.00 ; 0.11 0.15 0.00 ; 0.68 0.331

HOXA1 NO YES YES 0.61 0.24 ; 1.10 17.97 0.93 ; 66.22 0.001

HOXA10 NO YES YES 13.11 3.30 ; 18.37 38.17 5.73 ; 87.77 0.033

SFRP4 NO YES YES 1 0 ; 2 3 3 ; 8 0.000

CYP1B1 YES YES NO 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 0.274

TWIST NO YES YES 0.08 0.00 ; 0.47 0.34 0.00 ; 3.55 0.210

BCL2 YES YES YES 0.00 0.00 ; 0.00 0.00 0.00 ; 0.10 0.496

CALCA YES YES YES 1 0 ; 2 2 1 ; 3 0.185

CDKN2C YES YES YES 0.00 0.00 ; 0.00 0.00 0.00 ; 0.00 1.000

DCC YES YES YES 0.08 0.01 ; 0.53 0.46 0.17 ; 1.63 0.102

GDNF YES YES YES 0.14 0.01 ; 1.18 0.35 0.09 ; 0.93 0.325

ITGA4 YES YES YES 0.00 0.00 ; 0.00 0.05 0.00 ; 0.91 0.037

MYOD1 YES YES YES 0.45 0.19 ; 1.37 1.56 0.49 ; 3.80 0.046

NEUROD1 YES YES YES 0.25 0.10 ; 1.34 5.49 3.00 ; 34.05 0.000

NEUROG1 YES YES YES 0.00 0.00 ; 0.00 0.00 0.00 ; 0.38 0.089

PGR YES YES YES 0.32 0.24 ; 0.89 0.69 0.26 ; 1.12 0.539

SFRP1 YES YES YES 0.25 0.00 ; 1.26 0.89 0.31 ; 21.50 0.019

SFRP5 YES YES YES 0.63 0.51 ; 1.36 3.13 1.83 ; 13.09 0.000

SLIT2 YES YES YES 1.11 0.64 ; 1.94 6.18 2.15 ; 26.31 0.000

ZBTB16 YES YES YES 0.07 0.03 ; 0.44 0.57 0.29 ; 1.34 0.007
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Table S4. DNA methylation in CD34 positive hematopoietic progenitor cells from nine subjects. 
Methylation values (PMR) of 35 genes (with known PRC2 component occupancy status in human embryonic 
stem cells) analyzed in CD34 positive hematopoietic progenitor cells from nine patients. We defined ÒStem cell 
genesÓ as genes which are occupied with at least two of the three components (SUZ12, EED and H3K27me3) in 
human embryonic stem cells. Stem-cell repressed genes, containing at least two of the PRC2 marks 
demonstrated detectable DNA methylation in CD34-positive cells in twice the number of subjects compared to 
genes lacking these marks (Mean: 6.1 vs 3.2, respectively, P=0.02). Cancer genes (as identified in ovarian 
cancer; Table S2) are much more likely to be methylated in CD34 pos. cells (P=0.001). 
 
 
 

 
 

1 2 3 4 5 6 7 8 9

APC NO NO NO 0 0 0.1 0 0 0 0 0 0 1
CCND2 NO NO NO 0 0 0 0 8 0 0 0 0 1

CDH1 NO NO NO 0 0.2 1 0.03 25 0.002 0.4 0.1 0.002 8

CXCR4 NO NO NO 0 0.1 0.01 0.004 0.01 0.02 0.004 0 0.01 7
DAPK1 NO NO NO 0.00001 0 0.024 0 16 0 0.2 0 0 3

ESR2 NO NO NO 0 0.00001 0.03 0.001 0 0 0.02 0.001 0 5

GSTP1 NO NO NO 0 0 0 0 0 0 0 0 0 0

HSD17B4 NO NO NO 0 0.02 0 0 0 0 0 0 0 1

HSPA2 NO NO NO 0 0.00001 0.00001 0.00001 8 0 0 0 0.00001 5

MGMT NO NO NO 0 0 0 3 0 1 0.2 0.03 0 4

MLH1 NO NO NO 0 0 0 0 0 0 0 0 0 0

PTGS2 NO NO NO 0.001 0.04 0.5 0.2 2 0.3 1 0.4 0.001 9
REV3L NO NO NO 0 0 0 0 0 0 0 0 0 0
SFRP2 NO NO NO 0.1 0.5 1 0.2 67 0.1 1 1 0.1 9
SOCS1 NO NO NO 0 0 0 0 0 0 0 0 0 0
SOCS2 NO NO NO 0 0 3 3 9 0 1 0 0 4
SYK NO NO NO 0 0 0.02 0 0 0 0 0 0 1
TERT NO NO NO 0 0 0 0 0 0 0 0 0 0
TFF1 NO NO NO 79 50 46 49 31 60 56 84 59 9
TGFB3 NO NO NO 0 0 0 0 0 0 0 0 0 0
TIMP3 NO NO NO 0 0.02 0.1 0 4 0 0.1 0.00001 0 5
TP53BP2 NO NO NO 0 0 0 0 0 0 0 0 0 0
ESR1 NO NO YES 0 0.02 0 0 6 0.01 0.02 0 0 4
MT3 NO NO YES 0 0 0.004 0 0 0 0 0 0 1
CDH13 YES NO NO 0 0 0.2 0 1.5 0 0.01 0 0.00001 4
GSTM3 YES NO NO 0 0 0.1 0 5 0 0 0 0 2
HIC1 NO YES YES 0 1 12 2 0.04 3 10 2 0.02 8
SFRP4 NO YES YES 2 2 2 1 9 0.4 1 1 0.3 9
TWIST1 NO YES YES 0 0 0.2 0 0 1 0 0 0 2
CALCA YES YES YES 0 1 0.1 0.1 8 0 1 0 0 5
MYOD1 YES YES YES 0.02 0.04 0.3 0.013 12 0 0.1 0.3 0 7
PGR YES YES YES 0.1 0.2 0.4 0.3 23 0.1 1 1 0.1 9
SFRP1 YES YES YES 0 0 0.5 0 112 0.4 1 0 0 4
SFRP5 YES YES YES 0.3 1 1 0.3 1 1 1 1 0.2 9
TITF1 YES YES YES 0 0 0.002 0 2 0 0 0 0 2

0<PMR<1
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