Supplementary Information

Figure S1. Dot plots of DKK/ expression values in medulloblastoma samples (MB) and
normal cerebellum (NC) from four independent datasets by gene expression analysis:
(A) 19 MB tumors and two pools of NC (present dataset); (B) 188 MBs and 11 NC
data [4]; (C) 62 MB data [2] and nine NC [20]; (D) 64 MB data [5]. Differences between
two groups were studied using the two-tailed Student’s #-test (MB samples versus NC and
WNT subgroup versus NC in dataset A, B, C, respectively). p values < 0.01 were
considered to be statistically significant (**). The X-axis indicates the samples grouped
into the four molecular subgroups {[7]; WNT, SHH, Group 3 (GRP3) and Group 4
(GRP4)}. The dataset A was not divided in these subgroups, due to a reduced number of
samples. Abbreviations: NC, normal merebellum; MB, medulloblastoma; GRP3, Group 3;

GRP4, Group 4.
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DKK2 mRMNA expression

Figure S2. Dot plots of DKK2 expression values in medulloblastoma samples (MB) and
normal cerebellum (NC) from four independent datasets by gene expression analysis:
(A) 19 MB tumors and two pools of NC (present dataset); (B) 188 MBs and 11 NC
data [4]; (C) 62 MB data [2] and nine NC [20]. Differences between two groups (MB
samples versus NC and WNT subgroup versus NC) were studied using the two-tailed
Student’s #-test. p values < 0.01 were considered to be statistically significant (**). The
X-axis indicates the samples grouped into the four molecular subgroups {[7]; WNT, SHH,
Group 3 (GRP3) and Group 4 (GRP4)}. The dataset A was not divided in these subgroups,
due to a reduced number of samples. The dataset D is not present because DKK2 probes
were removed after data normalization since more than 80% values across all samples are
missed. Abbreviations: NC, normal merebellum; MB, medulloblastoma; GRP3, Group 3;
GRP4, Group 4.
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Figure S3. Dot plots of DKK4 expression values in medulloblastoma samples (MB) and
normal cerebellum (NC) from four independent datasets by gene expression analysis:
(A) 19 MB tumors and 2 pools of NC (present dataset); (B) 188 MBs and 11 NC data [4];
(C) 62 MB data [2] and 9 NC [20]. Differences between two groups (MB samples versus
NC and WNT subgroup versus NC) were studied using the two-tailed Student’s #-test.
p values < 0.01 were considered to be statistically significant (**). The X-axis indicates the
samples grouped into the four molecular subgroups {[7]; WNT, SHH, Group 3 (GRP3) and
Group 4 (GRP4)}. The dataset A was not divided in these subgroups, due to a reduced
number of samples. The dataset D is not present because DKK4 probes were removed
after data normalization since more than 80% values across all samples are missed.
Abbreviations: NC, normal merebellum; MB, medulloblastoma; GRP3, Group 3;
GRP4, Group 4.
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Figure S4. Representative pyrograms of the methylation level of the three DKK3’s
promoter regions (promoter 1, 2 and 3) of three MB tumor samples.
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Table S1. Predictive microRNAs on DKK3 3' UTR region by 5 predictive tools. Predictive
microRNAs on DKK3 3' UTR region was identified using five miRNA target prediction
programs: miRWalk, Diana-microT; miRanda, miRDB and TargetScan. We selected 147
miRNAs present in at least 3 out of 5 five predictive tools; 77 out of 147 the expression
values were present. The analysis was performed using the miRNA/mRNA expression data
available from 25 tumors of dataset D. Statistical analysis was performed calculating the
respective Pearson’s rank correlation coefficient and a significant negative correlation was
defined for r2 < —0.5. 1: miRNA present in the prediction program; 0: absent.
In the column SUM is reported how many time each miRNA is present in the
prediction programs.

MicroRNA DIANAmMT miRanda miRDB miRWalk Targetscan SUM Pearson’s

inverse

correlation
coefficient
hsa-miR-371-5p 1 1 1 1 1 5 —0.285075443
hsa-miR-488 1 1 1 1 1 5 —0.095653899
hsa-miR-450b-5p 1 | 1 1 1 5 not present
hsa-miR-579 1 1 1 1 1 5 not present
hsa-miR-657 1 | 1 1 1 5 not present
hsa-miR-891b 1 1 1 1 1 5 not present
hsa-miR-939 1 | 1 1 1 5 not present
hsa-miR-518a-5p 1 1 0 1 1 4 —0.468876521
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hsa-miR-507
hsa-miR-92a
hsa-miR-92b
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hsa-miR-452
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hsa-miR-29¢
hsa-miR-19b
hsa-miR-582-3p
hsa-miR-29a
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hsa-miR-574-3p
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Table S2. Pyrosequencing analysis and qPCR validation of MB samples. Pyrosequencing
analysis was performed on 32 MB tumor samples and 5 MB cell lines for DKK3 (1, 2 and
3 promoter). The results are shown as percentage of methylation of each site. DKK3
expression values by qPCR are reported for MB samples and MB cell lines in common
with pyrosequencing analysis. DKK3 expression values relative to NC, lower than 0.5

were defined down-regulated.

DKK3 Methylation results (%)

ID Sample
37472
37974
153342
154904
181900
182059
188181
193263
195589
195615
195627
196684

#29
#32
#33
#45
104-539B
104-774
160-1-00
180-1-00
2991-03

3023-1-03
D283
D341
D425
D458
DAOY

*D.

105 - 2491
MBO005
MBO007
MBO008
MBO009
MBO11

S.

Promoter 1

*

3.32
2.18
3.04
2.22
2.92
1.32
0.79
3.44
1.92
3.16
3.38
5.29
2.94
6.51
2.64
3.10
3.05
3.34
5.36
1.79
3.37
3.31
2.69
3.43
3.57
2.06
3.83

11.98

1.98
5.06
7.78
6.02
2.77

*

Promoter 2
4.08
4.29
3.15
4.83
3.80
4.69
4.07
4.04
6.02
3.99
4.20
4.08
541
6.89
6.86
5.59
11.24
4.79
6.57

%
5.89
6.97
3.04
2.12
4.20
6.16
1.69
5.76

25.75
6.41

*

*

3.89
6.02
4.10

Promoter 3

%

6.62
5.78
5.10
4.13
5.12
2.18
4.33
3.39
4.88
245
3.85
11.64
5.47
7.12
3.33
10.48
4.24
*
5.07
2.96
3.23
4.69
6.62
5.01
6.81
4.73
6.72
5.12
3.09
*
22.00
23.63
3.50

sk

qPCR
n.d.
n.d.
0.1678
0.2978
0.4173
0.0480
0.0635
1.0603
n.d.
0.1774
n.d.

n.d.
n.d.
n.d.
n.d.
n.d.

n.d.
n.d.
n.d.
n.d.
2.2068
0.0001
0.0012
0.0001
0.7596
n.d.
n.d.

0.0003

2.0735

0.4276
n.d.
n.d.

*: failed; n.d.: not done.
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Table S3. Summary of clinical information of patients enrolled in the study. Histological subtype was defined according to the current
WHO [35]; Metastasis stage was defined following the Chang Classification [36]. Array-CGH data were performed by Coco et al. [31].
Gene Expression data were uploaded in GEO (GSE39182).

Sex Age Metastasis Surgical tumor Event Death Follow-up Outcome Pyrosequencing qPCR analysis array-CGH Gene
Residual Expression data
F = Female months 0=MO0O 0 = mikroscop. no 0=no 0=no months ANED: Alive, no 0=no 0=no 0=no 0=no
M = Male 1=Ml tumo 1=yes 1 =yes evidence disease 1 =yes 1 =yes 1 =yes 1 =yes
2=M2 1 = tumor residual AWD: Alive with
3=M3 <1.5 e’ disease DOD
4 =M4 2 = tumor residual Dead with disease
>1.5 em?
M 95 0 1 1 1 30 DOD 1 0 0 0
F 97 0 0 0 0 95 ANED 1 0 0 0
F 60 0 0 1 0 89 ANED 0 1 0 0
M 29 0 2 1 1 9 DOD 0 1 0 0
M 20 0 0 0 0 83 ANED 0 1 0 0
F 17 0 0 0 0 67 ANED 0 1 0 0
M 92 0 0 0 0 1329 ANED 0 1 0 0
M 20 0 0 0 0 78 ANED 0 1 0 0
M 28 0 0 1 1 18 DOD 0 1 0 0
M 109 0 0 1 1 5 DOD 0 1 0 0
M 69 0 0 1 1 14 DOD 0 1 0 0
F 31 0 2 1 1 12 DOD 0 1 0 0
M 142 0 0 1 1 46 DOD 0 1 0 0
M 48 3 0 1 1 6 DOD 0 1 0 0
M 24 3 0 1 1 7 DOD 1 0 0 0
F 24 0 0 1 1 n.d. DOD 0 1 0 0
M 90 0 0 0 0 37 ANED 1 0 0 0
F 56 0 0 0 0 40 ANED 1 0 0 0
F 140 0 0 0 0 117 ANED 0 1 0 0
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ANED

85

130
143
50
37
76

DOD
DOD
DOD
DOD
DOD
DOD
ANED

23

18

10
14
21

176

52
66
94
87
2
155

129
40

ANED

ANED

66
90
98

ANED

DOD

ANED

39

ANED

137
135
69
88

n.d
76
74
32

20

142
135
82

ANED

DOD
DOD
DOD

100

104
59

45

ANED

DOD
DOD
DOD
DOD
DOD

51

49

19
28

129
141
39
49

ANED

155
79
69
75

ANED

ANED

50
50
63

ANED

ANED

97

115

ANED

83

ANED

134

114
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M 71 0 0 1 0 87 AWD 1 1 1
M 155 0 0 0 0 169 ANED 1 1 1
F 117 0 0 0 0 127 ANED 1 1 1
M 27 0 0 1 0 31 AWD 1 1 1
F 129 0 0 0 0 137 ANED 0 1 1

n.d.: not done.
Table S4. Oligonucleotides primers and PCR conditions used in the methylation study. Pyrosequencing and in Chromatin
ImmunoPrecipitation (ChIP) was performed for DKK3 gene (1, 2 and 3 promoter) using specific primers.
Pyrosequencing Sense Primer 5'-3' TA (°C) Amplicon lenght (bp)

Forward: CCCACCAAACTCCCTCTC

DKK3 Pro 1 Reverse: BIO-AGGGGTAGGTAGTGAAGGAGATG 56.5 188
Sequencing: CACCAAACTCCCTCTC

Forward: GGGAGGGGAYGATTTTGTTGA

DKK3 Pro 2 Reverse:BIO-TTCCACCTCAAACCTCTCTCA 56 141
Sequencing: TTTTTTGGTGGATGTG
Forward: CCRCCRCCAACAACAAAC

DKK3 Pro 3 Reverse: BIO-GGYGGGTGYGGGAAAGAGG 62 196

Sequencing: CAACAAAATAACCCCAA
CHIP Sense Primer 5'-3' TA (°C) PCR Cycles
Forward: CCACTTCCACCTCAAGCCTCTCTC
DKKS Pro | Reverse: GAGCTCAGCCTCTCTTGGTGGATG 60 40
Forward: AAGCCTGGAGGCCAGAGAA
DKKS Pro 2 Reverse: AGCGACCAGCTCTACCGAAG 60 40
Forward: GCTCAGCTTGTGCTCGAGGATG
DKK3 Pro 3 60 40

Reverse: AGACGGGAGGAAACCGAGG

PRO, promoter; TA (°C), Temperature of Annealing; UM, UnMethylated; M, Methylated.
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