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Causal relationship between low grade serous ovarian cancer

and breast cancer analyzed by Mendelian randomization

YUAN Zonghuai, PAN Guangye, CHI Yuemei, AN Chuanguo, ZHANG Yonggang
( Department of General Surgery, People’s Hospital of Rizhao, Rizhao 276800, Shandong, China)

Abstract: Objective To explore the causal relationship between low grade serous ovarian cancer (LGSOC) and breast
cancer (BC). Methods The study employed a bidirectional two sample Mendelian randomization (MR ) method, and
utilized publicly available genetic data from genome-wide association studies in European populations, with single nucle-
otide polymorphisms (SNPs) as instrumental variables. The forward study used LGSOC as the exposure variable and
BC as the outcome, while the reverse study used BC as the exposure variable and LGSOC as the outcome. In addition,
subgroup analysis was conducted on four molecular subtypes of BC. Inverse variance weighted (IVW ), MR Egger
regression, weighted median, weighted model, and simple model were used to study the causal relationship between
LGSOC and BC. The Cochran’s Q test was used for heterogeneity of instrumental variables. The MR Egger intercept
method was used to test horizontal pleiotropy. Results The positive study included 19 SNPs, and MR analysis showed
a positive causal relationship between LGSOC and increased risk of BC (IVW. OR=1.05, 95%CI; 1.01-1.08, P=
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0.01). Subgroup analysis showed that LGSOC may have a causal relationship with estrogen receptor positive ( ER+)

BC (P=0.07). The reverse study included 95 SNPs, and the MR analysis results showed that there was no causal rela-

tionship between BC and increased risk of LGSOC ( P>0.05). No significant heterogeneity or horizontal pleiotropy was

found in both heterogeneity and pleiotropy tests ( P>0.05). Conclusion There is a positive causal relationship between

LGSOC and increased risk of BC in Europeans, which may increase the risk of ER+BC. The causal relationship between

BC and increased risk of LGSOC is not supported.
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ER R 5 4 0 M BP 898 (low grade serous ovarian
cancer, LGSOC) & — 5= UL 1) |- Kz % B 5 i 92 1)
A 5 BT AT SR B R MR 1Y 6% ~ 10% I
JITAT - B 1 O S R 1 5% ~ 8% 55 Tk (1Y
125 2% ) 2% W PR B £ 988 (high grade serous ovarian
cancer, HGSOC) WA 4H I, LGSOC & i 4 ¥ £ Ky
40~47 % | RAEAF A DL RO B ALY 1 Sy 8
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4 FER 2H G BE A 5% ( genome wide association stud-
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MR WG LA T =A% OB 5 it A5 48 57
5 R FE N 2 A7 AR AR 5 10 A e ; @it (& A8 S
TR RN R 5 Bist L A8 S H R i 2
BN ZE MR S TR A 02, B
YAREAYE R WM AR, M TEU OpenGWAS % ¥
J% ( https ;// gwas. mrcieu. ac. uk/datasets/ ) H1 N 2% T
25 MR 481 T HAS B LGSOC %l % A
2017 4F- DN LR P 2 R WA A 1) GWAS %l , L9
F 43907 # RS 5 # & 2 966 i i LU
40 94144 %F B & . BC 0 dE ok B 2021 4F A A 1)
GWAS ¥4l , 235 & 257 730 Bk S 5% &
17 389 {2 DL K 240 341 & %F fR % & ER I
NZF A KK F 3K 2 (human epidermal growth
factor receptor 2, HER2) FRZS K BC 431l 4 FhilE
#1.ER+ BC ER—- BC .HER2+ BC .HER2- BC, ¥
FIFA 2053 IR I 4L AT IR B S 50
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2N R, BC ENE M &R m 58 2% BC
VE R R H R ,LGSOC VERZE MR R . AT il
HMEIE T AT R R, N EHIMIB I E A,
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Table 1 Details of samples included in MR analysis

et ID %5 AR o 2R A B Xof HRZH A B
ARG IR B B S ieu-a-1229 43907 2966 40 941
BC ebi-a-GCST90018799 257730 17 389 240 341
ER+ BC ieu-a-1132 83 691 38 197 45 494
ER- BC ieu-a-1135 55149 9 655 45 494
HER2- BC finn-b-C3_BREAST_HERNEG_EXALLC 102 359 3092 99 267
HER2+ BC finn-b-C3_BREAST_HERPLUS_EXALLC 103 530 4263 99 267
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ZIBAFTE K 28501, 38 5 ) MR-Egger J7 1 1
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2.1.1 MR 4rtrgh

KL T Lh P<5x107 1 55 2 BE L <
0.001 kb =10 000 AFRAEM LAY SNPs,, 7E R 71 5C
PO AT 19 AT RAS R H FH>10, XL
AT A MR PSR MR, 3259 T H AR & 1)
g/, IVW IR T LGSOC 234 BC /Y%
XS (OR=1.05,95%CI:1.01 ~1.08,P=0.01),
MR-Egger [F[ 7% A7 50 IAUSERD | 7 BAR Y
PRI EE R 22 RIS 24 L (P>0.05) , TLFf
SYMT T RN 1 — 3 (OR > 1), R
LGSOC 5BC A IEM KR K £, LGSOC & BC G
B &R, WA TEs R R, LGSOC 5 ER+ BC 11
PR RA BT L (IVW: OR=1.03,95%CI;
0.99~1.06,P=0.07) ,5 Fh 4375 ik R SR8 J7 18] —
F(OR ¥>1) ,#78 LGSOC 5 ER+ BC )& EA K
FAHCNE, LGSOC 5 H A AR WAL B A7 7F 1 2%
LR (P 1>0.10), WFEK2~3,

%2 LGSOC § T HAS R PRA{E B
Table 2 Details of instrumental variables for LGSOC

SNPs EA OA CHR beta se EAF P F

rs10103314 C A 8 -0.38 0.05 0.13 8.78x107" 63.34
rs117296985 T C 20 -0.43 0.09 0.04 2.78x107°° 19.97
rs141678166 A G 22 0.78 0.17 0.01 2.63x107° 22.06
rs144928390 G C 9 -0.79 0.16 0.02 1.40x107° 23.31
rs1470053 T G 2 -0.18 0.04 0.18 1.71x107° 22.02
rs150293538 T C 8 -0.78 0.14 0.02 2.03x10~° 29.98
rs1562315 A T 2 -0.17 0.03 0.69 3.07x10°* 31.36
1s199656482 C T 18 0.18 0.04 0.21 2.98x107° 22.19
rs34466582 T C 17 0.19 0.03 0.21 2.68x107* 30.57
rs71472643 A G 11 -0.17 0.04 0.19 2.96x107° 22.12
rs7405776 G A 17 -0.14 0.03 0.63 1.42x107 23.64
157705526 A C 5 0.28 0.03 0.33 1.58x107% 87.11
rs77590288 C A 7 0.49 0.11 0.02 3.85x107° 21.35
rs77608084 A G 19 0.56 0.12 0.02 3.50x107° 21.65
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SNPs EA OA CHR beta se EAF P F
rs78237675 G A 16 -0.19 0.04 0.15 4.34x107° 20.99
rs7902587 T C 10 0.26 0.05 0.09 4.01x107° 31.21
rs8098244 G A 18 -0.17 0.03 0.73 3.89x107° 31.50
rs9648723 C A 7 0.18 0.04 0.18 1.78x107° 22.63
rs9870207 G A -0.17 0.03 0.31 4.47x107® 28.44

%3 LGSOC FI BC {5 MR [H R AfEHT45 5
Table 3 Results of the bidirectional MR analysis between LGSOC and BC
R 4 s i ik nSNP beta P OR 95%CI

LGSOC BC MR Egger 19 0.08 0.09 1.08 0.99~1.18

simple mode 19 0.02 0.66 1.02 0.93~1.12

weighted mode 19 0.02 0.69 1.02 0.93~1.12

weighted median 19 0.03 0.20 1.03 0.98~1.08

IVw 19 0.05 0.01 1.05 1.01~1.08

ER+ BC MR Egger 19 -0.04 0.31 0.97 0.90~1.03

simple mode 19 0.04 0.34 1.04 0.96~1.12

weighted mode 19 0.04 0.32 1.04 0.96~1.12

weighted median 19 0.03 0.16 1.03 0.99~1.07

IVw 19 0.03 0.07 1.03 0.99~1.06

ER- BC MR Egger 19 -0.08 0.23 0.92 0.81~1.05

simple mode 19 0.08 0.33 1.08 0.93~1.26

weighted mode 19 0.09 0.20 1.09 0.96~1.26

weighted median 19 0.05 0.11 1.05 0.99~1.13

vw 19 0.02 0.40 1.03 0.97~1.09

HER2+ BC MR Egger 18 -0.01 0.90 0.99 0.85~1.15

simple mode 18 -0.04 0.63 0.96 0.80~1.14

weighted mode 18 -0.02 0.76 0.98 0.84~1.14

weighted median 18 -0.02 0.65 0.98 0.89~1.07

1A 18 -0.01 0.88 0.99 0.93~1.06

HER2- BC MR Egger 18 -0.03 0.78 0.97 0.79~1.19

simple mode 18 0.09 0.49 1.09 0.86~1.39

weighted mode 18 0.08 0.46 1.09 0.87~1.36

weighted median 18 0.03 0.55 1.03 0.92~1.16

Vw 18 0.01 0.86 1.01 0.92~1.10

BC LGSOC MR Egger 95 -0.04 0.57 0.96 0.85~1.09

simple mode 95 -0.01 0.98 0.99 0.75~1.32

weighted mode 95 -0.02 0.82 0.98 0.86~1.12

weighted median 95 0.04 0.55 1.04 0.92~1.17

IVvw 95 0.01 0.84 1.02 0.93~1.09

2.1.2  UBHE T

Cochran Q #3678 0=27.16,P=0.08 , 51
SNPs ANAFAESF it (P>0.05) , MR-Egger #1172
(#PE=-0.01,P=0.42) &KW & M LGSOC T.H
AR B ANTFAE K 230 (P>0.05) , 1£4% & BC

@m‘%o DE;%%L"’@ 1""20

o R R B B ROK S 230 (P>0.05) . B —
P, = H— SNP Jf AR
KA PR . T = SR A X AR 4 R A

i LGSOC 5 BC
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Table 4 Results of heterogeneity test and pleiotropy test for instrumental variables

SRR 2R MRS

255

0 P B

BC 27.16 0.08 -0.01
ER+ BC 22.69 0.20 0.02
ER- BC 31.52 0.06 0.03
HER2+ BC 19.44 0.30 1.34x1073
HER2- BC 26.54 0.09 0.01
LGSOC 97.94 0.37 5.4x107°
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Figure 1 Leave-one-out plot of the causal effects of LGSOC-associated SNPs on BC
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Figure 2 Funnel plot of the causal effects of LGSOC-associated SNPs on BC
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Figure 3 Leave-one-out plot of the causal effects of BC-associated SNPs on LGSOC
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Figure 4 Funnel plot of the causal effects of BC-associated SNPs on LGSOC
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