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Supplementary Figure 1. The role of CCND2 in prostate cancer cell
growth. Knockdown of CCND2 in PC3 slightly promotes its cellular
proliferation. The two most efficient siRNAs against CCND2 (see Figure 2b, left)
were selected for cell proliferation assays in PC3 cells to evaluate the role of
CCND?2 in prostate cancer cell growth. A slight increase in cell proliferation of
prostate cancer PC3 cell line upon knockdown of CCND2 was measured by
XTT colorimetric assay (absorbance at 450nm (OD450); mean + s.d. of three
independent experiments. *P < 0.01, ***P < 0.0001. The P values were
examined by the two-tailed Student’s t test.
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Supplementary Figure 2. CCND2 downregulation in human prostate

cancer correlates with tumor progression to advanced stages. (a-)

CCND2 expression levels are strikingly downregulated in primary and

metastatic prostate tumor tissues in ten independent clinical data sets3®4.

Normal, benign prostate gland. Primary, primary human prostate cancer.

Metastasis, metastatic prostate samples. (k,]) CCND2 downregulation
3



correlates with prostate tumor progression to high Gleason score in two
independent cohorts of prostate cancer patients3%4. (m) CCND2
underexpression markedly correlates with elevated serum PSA levels in the
Taylor et al. clinical data set3C. PSA is a diagnostic marker for prostate cancer.
Pre.Diagnosis PSA: PSA level at diagnosis. In a-m, CCND2 expression
intensity is log2 median-centered intensity as described in Oncomine
database?.
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Supplementary Figure 3. BAD upregulation in human prostate cancer
correlates with disease progression and aggressiveness. (a-f) BAD
transcript levels are strikingly upregulated in primary and metastatic human
prostate tumor tissues in several clinical data sets30:343%37-3% Normal, benign
prostate gland. Primary, primary human prostate cancer.
metastatic prostate samples. (g-j) Increased BAD expression correlates with
prostate tumor progression to high Gleason score in multiple cohorts of
patients with prostate cancer3?5951, (k,I) BAD upregulation highly correlates
with elevated serum PSA levels in the Taylor et al. clinical data set®°,
Pre.Diagnosis PSA indicates the PSA level at diagnosis. Pre.Treatment PSA
refers to the PSA level prior to radical prostatectomy. In a-I, BAD expression
intensity is log2 median-centered intensity as presented in Oncomine
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Supplementary Figure 4. Higher expression levels of PDGF-D show
strong tendency in the correlation with human prostate cancer
progression and aggressiveness. (a-d) PDGF-D is highly expressed in
primary and metastatic human prostate tumor tissues compared with normal
prostate gland34494448  Normal, benign prostate gland. Primary, primary
human prostate cancer. Metastasis, metastatic prostate samples. (e-h) Higher
MRNA levels of BAD correlates with prostate tumor progression to high
Gleason score in several cohorts of prostate cancer patients®>4%52 and
elevated serum PSA levels in the Nanni prostate cancer data set*. In a-h,
BAD expression intensity is log2 median-centered intensity as previously
reported?®.



Best Prostate Cancer Vanaja Prostate Cancer
Lo -
co -
= =
(] [72]
c c
O <t - [0}
£ E o~
& 5
2 o - 2
g i
& &
5 5 ;
(_I) o (_I) —_—
w w
g g
A Ng— Q
' T T
\\! of
250 25
G‘(’;ﬁ«z\ 6\(’; 5)
e P 2%
500‘ o 00(8 o 00(8

(o]
Grasso Prostate Cancer

o
=2
o T
c
g —
£ '
c O A
S !
w s — 1
m i
O
A )
g !
()] ! O
O o L .
W .
& .
T o
se““m“gm“ 4-10 10-20 >20
poh (n=5) (n=4) (n=16)

Supplementary Figure 5. PDGF-C expression levels are higher in human
prostate cancer samples with elevated Gleason score (a,b) and serum
PSA levels (c) in several independent data sets®”4049, PDGF-C expression
intensity shown as log2 median-centered intensity as previously described?®.
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6. CCND2 downregulation correlates with increased risk of biochemical recurrence in a cohort of
prostate cancer patients®® (a) and a subgroup of cases with Gleason score of 7°° (b), but in the subgroups of Gleason score <6 (c) or
= 8 (d). The number of patients at risk in each group at every 20-month interval was indicated. P value assessed by a Log-rank test.
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0.954 (0.738-1.233)
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0.965 (0.783-1.188)
1.073 (0.830-1.387)

0.584 (0.350-0.975)

3.598x102
9.093x10*
1.231x10?
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2.582x10*
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2.887x102
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7.342x10*
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rs4966036
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1.342x101
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BCL2

PDGFB

rs1564483

rs9955190
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rs12970840

rs17841946
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Additive
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Recessive
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Dominant
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Dominant

Recessive
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Dominant

Recessive
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Recessive
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0.820 (0.684-0.984)
0.779 (0.606-1.002)
0.763 (0.529-1.102)
1.147 (0.932-1.413)
1.338 (1.040-1.720)
0.668 (0.410-1.120)
1.162 (0.919-1.469)
1.394 (1.043-1.861)
0.682 (0.398-1.167)
1.137 (0.885-1.460)
1.318 (0.994-1.747)
0.384 (0.179-0.826)
0.861 (0.630-1.176)
0.921 (0.653-1.300)
0.293 (0.089-0.968)
0.677 (0.494-0.929)

0.686 (0.493-0.955)

3.326x102
5.222x102
1.491x10?
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2.326x102
1.292x101
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2.458x102
1.625x10?
3.165x10*
5.477x102
1.434x107
3.477x10%
6.393x10*
4.407x102
1.564x107

2.564x102

No_REF¢

rs9955190

rs7243091

rs7243091
No REFd

No_REF¢

No_REF

4.066x101

6.037x10?

3.911x102
No_REF

No_REF

3.061x102

2.218x10%

2.397x10*

3.327x10*

3.761x10?

1.637x107




Recessive 0.247 (0.041-1.485) 1.264x101 - -

Supplement Table 1. The association between aggressive prostate cancer and the loci of the RTK/ERK pathway assessed
by the additive, dominant and recessive models, respectively.

a. The P values are based on logistic regression analysis and adjusted for age

b. The conditional P values are based on logistic regression analysis and adjusted for age and reference SNPs

c. The reference SNPs were applied to be adjusted in the conditional analysis

d. Only one SNP with the P < 0.05 was shown in additive model (for chromosome 3, 5, 6, 12, 18 and 22), dominant model
(chromosome 3 and 22) and recessive model (chromosome 6 and 11)

e. P for Cochran—Armitage trend test



SNP Genotype Gleason Score Aggressive P No- Aggressive P
Aggressive No- Aggressive T, 1) T (I, 1V) T, 1) T (I, 1V)
rs3217869 GG+GA 7.76+1.09 6.38+0.69 61 (17.38%) 86 (17.48%) 76 (21.90%) 0 (0.00%)
AA 7.75%£1.15 6.2310.91 274 (78.06%) 390 (79.27%) >0.0502 249 (71.76%) 0 (0.00%) NA2
NA 16 (4.56%) 16 (3.25%) 0.612° 22 (6.34%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347
pc 0.897¢ 0.191°¢
rs11923427 GG+GC 7.78+1.31 6.11+0.58 9 (2.56%) 15 (3.05%) 18 (5.19%) 0 (0.00%)
CcC 7.55+£1.63 6.28+0.86 340 (96.87%) 471 (95.73%) 0.6832 327 (94.24%) 0 (0.00%) NA2
NA 2 (0.57%) 6 (1.22%) 0.629° 2 (0.58%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347
pc 0.467° 0.427¢
rs6828477 CC+CT 7.62+1.59 6.22+0.82 128 (36.47%) 186 (37.80%) 152 (43.80%) 0 (0.00%)
TT 7.51+1.66 6.31+0.88 223 (63.53%) 306 (62.20%) 0.7182 195 (56.20%) 0 (0.00%) NA2
NA 0 (0.00%) 0 (0.00%) 0.718° 0 (0.00%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347
pc 0.303°¢ 0.362°¢
rs17035367 GG+GA 7.52+1.53 6.21+0.77 44 (12.54%) 66 (13.41%) 63 (18.16%) 0 (0.00%)
AA 7.56+1.65 6.29+0.87 307 (87.46%) 426 (86.59%) 0.7562 284 (81.84%) 0 (0.00%) NA2
NA 0 (0.00%) 0 (0.00%) 0.756° 0 (0.00%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347
pc 0.803° 0.507¢
rs12643184 TT+TC 7.72+1.45 6.23+0.79 68 (19.37%) 108 (21.95%) 56 (16.14%) 0 (0.00%)
CcC 7.43+£1.71 6.26+0.88 201 (57.27%) 268 (54.47%) 0.3702 220 (63.40%) 0 (0.00%) NA2
NA 82 (23.36%) 116 (23.58%) 0.620° 71 (20.46%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347
pc 0.034¢ 0.808¢
rs4705415 AA+AG 7.50+1.67 6.31+0.86 208 (59.26%) 282 (57.32%) 225 (64.84%) 0 (0.00%)
GG 7.59+1.63 6.18+0.86 131 (37.32%) 188 (38.21%) 0.7162 106 (30.55%) 0 (0.00%) NA2
NA 12 (3.42%) 22 (4.47%) 0.692° 16 (4.61%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347
pc 0.428°¢ 0.193¢
rs9487729 AA+AT 7.59+1.64 6.22+0.88 159 (45.30%) 229 (46.54%) 179 (51.59%) 0 (0.00%)
TT 7.49+1.69 6.39+0.68 165 (47.01%) 219 (44.52%) 0.6102 133 (38.33%) 0 (0.00%) NA2
NA 27 (7.69%) 44 (8.94%) 0.709° 35 (10.09%) 0 (0.00%) NAP
Undefined 113 0
Total 956 347




PC
rs1050171

Undefined
Total

P (o3
rs11231741

Undefined
Total

PC
rs603781

Undefined
Total

PC
rs3217892

Undefined
Total

P (o3
rs5757573

Undefined
Total
PC

AA+AG
GG
NA

TT+TC
CcC
NA

TT+TC
CcC
NA

AA+AG
GG
NA

CC+CT
TT
NA

0.342°¢
7.53+1.77
7.57+1.57

0.731°¢
7.55+1.80
7.55+1.60

0.999°¢
7.46+1.69
7.65+1.56

0.073°¢
7.42+1.77
7.60+1.55

0.158¢
7.43+1.64
7.57+1.63

0.385¢

0.060°¢
6.26+0.95
6.27+0.80

0.920¢
6.11+1.12
6.32+0.76

0.059¢
6.29+0.88
6.26+0.83

0.764°¢
6.33+0.90
6.24+0.82

0.441¢
6.38+0.77
6.25+0.87

0.257¢

90 (25.64%)
255 (72.65%)
6 (1.71%)

60 (17.09%)
291 (82.91%)
0 (0.00%)

182 (51.85%)
169 (48.15%)
0 (0.00%)

104 (29.63%)
193 (54.99%)
54 (15.38%)

46 (13.11%)
305 (86.89%)
0 (0.00%)

113
956

113
956

113
956

113
956

113
956

136 (27.64%)
351 (71.34%)
5 (1.02%)

69 (14.02%)
423 (85.98%)
0 (0.00%)

267 (54.27%)
225 (45.73%)
0 (0.00%)

139 (28.25%)
274 (55.69%)
79 (16.06%)

65 (13.21%)
427 (86.79%)
0 (0.00%)

0.5802
0.553°

0.2444
0.244°

0.5292
0.529°

0.7492
0.907°

>0.052
>0.05°

119 (34.29%)
222 (63.98%)
6 (1.73%)

75 (21.61%)
272 (78.39%)
0 (0.00%)

150 (43.23%)
197 (56.77%)
0 (0.00%)

73 (21.04%)
216 (62.25%)
58 (16.71%)

63 (18.16%)
284 (81.84%)
0 (0.00%)

347

347

347

347

347

0 (0.00%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
0 (0.00%)
0 (0.00%)

NA2
NAP

NA2
NAP

NA2
NAP

NA2
NAP

NA2
NAP

Supplementary Table 2. The association between 12 identified loci and aggressive prostate cancer risk on the basis of Gleason Score and clinical stage

a. The P value for two groups (GG+GA and AA) for clinical stage
b. The P value for three groups (GG+GA, AA and NA) for clinical stage

c. P value for the group of GG+GA and AA for Gleason Score



Linear KWH

model test
SNP Gene Statistic | P-value | FDR beta P-value
rs3217869 | CCND2 -3.4618 | 0.00075 | 0.0105 | -0.2953 | 0.00879

rs3217869 | RAD51AP1 | 2.25616 | 0.02592 | 0.18143 | 0.05796 | 0.155
rs3217869 | C12orf5 1.70871 | 0.09016 | 0.34652 | 0.05121 | 0.23
rs3217869 | AKAP3 1.66292 | 0.09901 | 0.34652 | 0.02234 | 0.0922
rs3217869 | DYRK4 1.04467 | 0.29833 | 0.77279 | 0.03423 | 0.111
rs3217869 | PARP11 0.91995 | 0.35949 | 0.77279 | 0.04553 | 0.345
rs3217869 | C12orf4 0.86043 | 0.39131 | 0.77279 | 0.02763 | 0.568

rs3217869 | FGF6 0.66611 | 0.50665 | 0.77279 | 0.00774 | 0.27

rs3217869 | FGF23 0.58241 | 0.56141 | 0.77279 | 0.00722 | 0.449
rs3217869 | KCNA1 -0.5155 | 0.60719 | 0.77279 | -0.0059 | 0.634
rs3217869 | GALNTS8 0.14609 | 0.8841 | 0.96695 | 0.00208 | 0.605
rs3217869 | PRMT8 -0.0511 | 0.9593 | 0.96695 | -0.0006 | 0.675
rs3217869 | KCNA6 -0.0415 | 0.96695 | 0.96695 | -0.0007 | 0.574
rs3217869 | KCNAS -0.7298 | 0.46697 | 0.77279 | -0.0207 | 0.138

Supplementary Table 3. Statistical analysis of the association between
SNP rs3217869 and the genes located within 2 Mb of rs3217869. KWH
test, Kruskal-Wallis H test.
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