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Genome wide association analysis of age at menarche, menopause and
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TR OBEEE (330) : Age at menarche (AAM) is a complex trait involving both genetic
and environmental factors. To identify the genetic factors associated with AAM, we
conducted a large scale meta-analysis of genome-wide association studies using more than
15,000 Japanese female samples. Here we identified an association between SNP (single
nucleotide polymorphism) rs364663 at the LIN28Blocus and AAM, with a P-value of 5.49 x
107 and an effect size of 0.089 (year). We also evaluated 33 SNPs that were previously
reported to be associated with AAM in women of European ancestry. Among them, two
SNPs rs4452860 and rs7028916 in TMEMS38B indicated significant association with AAM
in the same directions as reported in previous studies (P = 0.0013 with an effect size of
0.051) even after Bonferroni correction for the 33 SNPs. Our findings elucidated the impact
of genetic variations on AAM in the Japanese population.
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Table 1. Characteristics of study population

Number of Inflation  SNP
Cohorts Samples Source Platform fctor  number Age (S.D.)

Cohortl 11,454  BioBank Japan  lllumina HumanHap 610 ~ 1.052 2,263,308 59.81+-13.25

Cohort2 941 BioBank Japan  lllumina HumanHap 550 ~ 1.001 2,220,799 ~ 47.01+-15.04

Cohort3 1957 BioBank Japan lllumina OrmniExpress 1.045 2,283,889  60.90+-9.47

Cohort4 1,143 BioBank Japan  lllumina HumanHap 550 ~ 1.008 2,220,799  37.86+-8.13

Metaanalysis 15,495 1039 2310762 57.56+-14.15
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The result of previously identified SNPs with age at menarche in Caucasian

allele_ Allele 1

SNP chr Position Gene 5 ieq MBe IWSE VP ref
rs466639 1 163,661,506 RXRG C T 0204 -0.0431  0.0196 0.028 1)
rs633715 1 176,119,203 SEC16B cCT 0779 0.0312 0.0188 0.097 1)
s2947411 2 604,168 TMEM18 A G 0.0% 0.0519 0.0268 0.053 1)

1517268785 2 56,445,587 CCDC85A A G 079 -0.0561  0.0196 0.004 1)

17188434 2 156805022 NR4A2 N.D. 1)

12617311 2 199340810 PLCLL A G 0432 0006 00174 088 1)
rs7617480 3 49,185,736 KLHDC8B N.D. 1)
56762477 3 50,068,213 RBM6 A G 0858 0.0219 0.0250 0.380 1)
rs7642134 3 86,999,572 VGLL3 A G 0463 -0.0167  0.0173 0.334 1)
rs6438424 3 119,057,512 LOC100421670 A C 0370 -0.0455  0.0162 0.005 1)
rs6439371 3 134093442 TMEM108,NPHP3 A G 0.705 -0.0080  0.0178 0.655 1)
52002675 3 187,112,262 TRA2B, ETV5 A G 0862 -0.0128  0.0231 0.581 1)

1513187289 5 133877076 PHF15 C G 0078 0040 0025 017 1)

1s13357301 5 136468981 SPOCK C T 0840 -00248 0021 0262 3
151850345 5 136475319 SPOCK CT o088 0023 0021 03%6 3
rs4840086 6 100315159 PRDM13,MCHR2 A G 0619 -0.0251  0.0161 0.118 1)
51361108 6 126,809,293  C6orf173, TRMT11 N.D. 1)
rs1079866 7 41,436,618 INHBA C G 0298 0.0150 0.0170 0.376 1)
rs7821178 8 78,256,392 PXMP3 A C 0436 -0.0150  0.0170 0.380 1)
rs4452860 9 107,965,210 TMEM38B A G 0545 0.0513 0.0160 0.0013 2)
rs7028916 9 107,966,889 TMEM38B A C 0454 -0.0512  0.0160 0.0013 2)
17861820 9 107976495 TMEM38B C T 0204 0033 001% 0064 2
152000409 9 108006909 TMEM388 N.D. 1)

1S12684013 9 108037935 TMEM388 C T 0525 00265 0060 0009 2

1510980926 9 113333455 ZNF483 A G 0633 0.0441 0.0161 0.006 1)
54929923 1 8,595,776 TRIM66 C T 0624 0.0068 0.0161 0.674 1)
rs900145 u 13,250,481 ARNTL C T 0489 -0.0371  0.0160 0.020 1)

1510899489 1 77,773,021 GAB2 A C 0439 0.0257 0.0160 0.109 1)
rs6589964 11 122375893 BSX A C 0549 -0.0137  0.0183 0.453 1)
16575798 14 100,101970 BEGAIN CT 038 -0029 00179 0119 1)
151659127 16 14295806 MKL2 A G 0483 00085 00161 055 1)
159939609 16 52378028 FTO AT 0188 00191 0019 0328 1)
151364063 16 68146073 NFATS C T o084 0023 0081 0307 1)
59635759 17 46,968,784 CA10 A G 0435 0.0479 0.0172 0.005 1)
rs1398217 18 43,006,236 FUSSEL18 C G 0599 -0.0225  0.0161 0.161 1)

1510423674 19 18.678.903 CRTC1 A C 0705 0.0031 0.0171 0.856 n
15852069 20 17070593 PCSK2 A G 0776 00340 00187 006 1)

Genotyping result of 11454 Japanese subjects were anlayzed in this study. For imputed SNPs with R2 of less than 0.7 were
excluded from this analysis. AL frequency of JPT or CEU were those from release 24 Hapmap JPT or CEU, respectively.
References: 1 Elks et al Nat Genet 2010, 2 He et al Hum Genet 2010, 3 Liu et al Plos Genet 2009
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