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Risk assessment through genome-wide association studies of familial and sporadic pro
state cancerin the Japanese population

Matsui, Hiroshi

3,800,000 1,140,000
30 SNPs SPC
FPC 30 SNPs SPC FPC 16 SNPs Risk genotype
16 SNPs 10 Risk genotype SPC OR 2.61 FPC
4.23 16 SNPs ROC

SPC AUC 0.679 FPC 0.758

We examined the association between 30 SNPs identified by Genome-wide associatio
n study (GWAS) for prostate cancer (PC) and PC. We selected 16 SNPs for analysis except for 14 SNPs that
were not useful. First, we determined a risk allele of each SNPs, and we analyzed the data based on an au
tosomal dominant model, next.

In the univariate analysis, having ten or more risk genotypes in 16 SNPs significantly increased risk of
PC. The odds ratio was 2.61 with sporadic cases, and 4.23 with familial cases. And in the ROC analysis,
the areas under curves (AUCs% of these risk assessment models were 0.683 with SPC and 0.758 with FPC, res

pectively. This model could have a potential to diagnose PC, when it is applied to patients with family h
istory of PC or not.
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Table 1. Clinical characteristics of case and control subjects

FPC SPC Cantrals

Number of subjects 146 202 122
Age (mean) 68.3 69.3 mna
Age range (yr) 48-88 47-84 51-88
Clinical stage A 3 2

B 66 4

c 51 78

o 24 T8

wnknown 2 1

Pathological grade
Cleagon score <7 34 20

27 112 181

FPC: familial prostete cancer, SPC: sporadic prostate cancer

30 SNPs SPC
FPC
SPC FPC 16
SNPs Risk allele 14 SNPs

SPC FPC Risk allele

16 SNPs
Risk
allele carrier vs non-carrier Risk

genotype (Table 2)
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SPC 3
SNPs  FPC 5 SNPs
0dds ratio(ORs)
2.30 6.18 (Table 3) 16 SNPs
10 Risk genotype
SPC ORs 2.61 (95% Cl: 1.64-4.14, P
value: 3.83E-5) FPC ORs 4.23
(2.52-7.09, 2.00E-8)

(Table 4,5, Figure 1)
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Table 4
Number of the risk allela carrier in 16 SNPs___ Gontrol sPG FPC
5 a [ o
[ 4 3 2
7 12 17 4
B 19 23 8
9 38 32 25
10 28 59 ar
n 14 35 38
12 [ 20 19
13 0 1 10
14 0 1 k]
15 0 1 0
_Average 208 268 10.39
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Figure 1. Distribution of case and control subjects

Table 5

£10 (%) 10< (%) OR (95% CI, P value)
BPH 74 (80.7) 48 (383) 1,00 (ref)
SPC 75 (37.1) 127 (62.8)  2.61 (1.84-4.14, <0.0001)
FPC 38 (26.7) 107 (73.3)  4.23 (2.52-7.09, <0.0000001

SPC 1
SNP  FPC 5 SNPs
(Table 6,7) ROC SPC
AUCs 0.679 (95% CI: 0.621-0.737) FPC
7.58 (0.701-0.816) 16 SNPs

(Figure 2)

Table 6. 16 SNPs with SPC incorporated in the risk prediction model and their regression coefficients in the model

Regrassion
Chr Locus SNPID P-valuo OR (95% CD) coeficient (B )
2 224 13385191 05648 116 (0.70-192) 01486
2 221 1511693801 01122 186 (0.86-4.00) 056207
2 215 rs721048 0.7300 121 (041-3.55) 0.1898
[] 622 rs338331 06204 119 (0.60-2.38) 01750
7 15 510486567 0.7969 1.08 (0.59-1.99) 00794
[} 821 rs1512268 03827 125 (075-207) 02213
[] 8024 510086908 05514 129 (0.56-2.95) 02524
[} 8024 rs1456315 02800 165 (0.67-4.08) 05000
8 Ba2¢ 216901979 o000t 265 (1.61-457) 09744
[} 8a24. ral447205 09200 0.9 (0.45-2.05) 00388
[] 8024 157837688 03074 150 (0.69-2.25) 0.4031
10 10q11 510993894 02311 1.38 (0.81-2.35) 03247
11 T1a13 1510896449 02206 1.95 (0.66-5.79) 06675
13 13022 ra0600079 02714 1.2 (0.80-2.18) 02809
17 17q12 154430798 09123 083 (0.25-342) -00732
17 17q12 ra7501939 03281 2.18 (0.48-10.45) 07811

Intercept = ~2.347

Table 7. 16 SNPs with i i i I i sion coefficients in the model
Regrassion

Chr Locus SNP 1D Pvalue OR (85% CI coeffigient ()
2 2924 rs13385191 03079 138 (075-248) 03070
H 2021 11693801 00204 220 (1.20-857) L1624
2 215 ra721048 00704 274 (082-8.15) 10069
[ 6q22 +339331 08479 120 (054-267) 0.1856
7 15 110480567 02058 153 (0.78-295) 04248
[ gp21 ra1512268 0.1633 153 (084-2.79) 04267
[] sa24 10086908 01245 320 (73-14.16) 1.1645
8 fa24 11456315 00085 6.93 (1.64-28.29) 18362
8 Sa2d rs16901979 00047 235 (1.50-4.26) 08562
[] 8a24 rel447285 03847 148 (062-3.39) 03754
8 fa24 127807688 00370 254 (1.06-6.08) 09308
10 10q11 10993004 02124 147 (080-271) 03873
n Iiar3 1510896448 00363 284(107-752) 10420
13 13022 79600078 00953 1.68 (0.92-3.00) 05052
17 17a12 rs4430796 05328 160 (036-7.07 04723
17 11q12 r7501838 05469 173 (0.28-10:24) 05488

Intercept = -4618
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Figure 2. ROC curves for Sporadic and Familial PC.
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