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Abstract

Objective: The aim of this study was to investigate the causal relationship between the number of
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live births and the incidence of breast cancer in a European population using two-sample Mendelian
randomization analysis. Methods: The exposure factor GWAS ID was obtained from the open GWAS
website, the SNPs associated with exposure were screened and the linkage disequilibrium was
removed, and the SNPs associated with confounders and outcomes were removed as instrumental
variables. The SNPs associated with instrumental variables in the outcome were extracted and the
palindromic sequence was removed. Two-sample Mendelian randomization was performed to
obtain preliminary results. Heterogeneity and outlier values were detected, and outlier SNPs were
eliminated. Compute beta values and standard errors (SE), and convert beta values to OR values,
and compute 95% confidence intervals for beta and OR. Results: The number of live births was
obtained by two-sample Mendelian randomization (OR: 0.778, 95%CI: 0.655~0.925, P = 0.005).
Conclusion: There is a causal relationship between the number of live births and breast cancer,
and there is a negative causal relationship, that is, the higher the number of live births, the lower
the incidence of breast cancer.
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1. 518

R E P9 Ah 2022 AERF AL Seit, iR A BRAE T M E BRI, Wit 2023 fFHEAE T2 A ERIE T
3B A, tH T A AR AR AELAE 125 75 NAETEAE . 2023 4 1 H 36 ElFaiE r 2> (American
Cancer Society, ACS)7EH Ft |- k47 & 55 K MR 22 )l PR I s hi 4 &) (CA: A Cancer Journal for
Clinicians) [ &% T 2023 436 EFE S vH 4 . s R, 2023 4 4 36 A AF I3 & g hE i 91 5
4 1,958,310 1, ik FLIR S JF AL 55,720 ;2023 £ [E 47 609,820 AJEThE, Hh Ltk 8IER
A = A7 B R e . LR AN SS B[] X T LR Ui FLRAK IR A S gt 2,  HOR W& H LA
Bk, A E ORI T PR T R R AR K I TE 45 % A, IR E RIBEE R F# 10 ¥ A4, 35 B LK
FURIE NFE S 8%/ A, B FC HL R AL HI T FUss A1 T LA A RO B, 2018 SRRt
FLRIEE KR R ABET R 2 54 46.3/10° F1 13.0/10°, HI¥ R ILZE T [2]. GLOBOCA-N2018 4%
WS, B A A ok B AL RO R OKT 80.0/10°, T K £ Bk i b I K FL IR & R AR T
40.0/10°, ER AR v [ L P v L R 96 5 (36.1/10°) FIAE T 2 (8.8/10°) I T tH AL o R K AE T2 %K, {H
AR, B ot 2R R N BB N SRt i A, 43 ) ot S L L e R0 A
ST NEL 17.6%F0 15.6% [3] [4]. TR, oM IR MR RIEE LF, BRERaTERNL,
B AR ERE pUA S DA I R . A ST B FEIR I i I 26 e BRI R NN LI s R R &, AL
i e (0 990 7 R L2 LR SR AR B

H AT O¢ T 36 7 B0 5 2L I R R o0 RIR TR IR T W VEm 9T, WS VERI 9 5 VR 2 AR AE R,
BVE 2% DR = A v R R S B A s Rk, SRR FE T4 T R SR 2 RAEAE S BR 1 o T e F R B M LA
(Mendelian Randomization, MR){E Jy— A7 s 22 it 78 b vl s DRI T R0 2808 20 i 4505, e AR RSB B dis
o, AL AR SR N T B AR & (Instrumental Variable, 1V)S At B B0 1) 52 5% K 5 5 P oS 45 = 2 1A 1)
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2. BiB5A*
2.1. BUEXIE

AR 54 R 5 L R LB =R, B SEIE RR 5] T R 6] AR
7], HOrh R R S (A RS R S, RS LR it (2 55 R BRI SR AL
BB EIIRME, HALE R 2 e B AT RIS R, AL EL ML R . AT I
SR 5 RAUR I T IEU OpenGWAS project 7264 e, 40517 $U it (GWAS: ukb-b-1200) 15 7L 1§
7 (GWAS ID: ieu-a-1130), FLAASE ML 1. 99N AHE FER B D7 AR 2431546 0 o 2 %
.

Table 1. Basic information on exposure and outcome data

* 1 RESHZRBEELRER

ORI Wi o N
GWASID 4% M gy CORRIE B e bk sNP
biIR 2| AH#E
ieu-a-1130  oreast Michai- 5,5 BCAC [k 46,785 42,892 89,677 10,680,257
cancer lidou K
ukb-b-1209  umber of - Ben 2018 MRC-IEU  BR - - 250,782 9,851,867

live births  Elsworth

22. TETE

AT B A SN BB B P = 5 x 107 N (UM 5 25 M DR 1 B A% R 22 25 P (single
nucleotide polymorphism, SNP), M EH 22 A 5 B 7= 20 A 7L IR 1 GWAS 1D, B 3 B S B g A O 1)
SNP, #4%]59 4~ SNPs, & R*=0.001, kb = 10,000 2 RIEAT-#75L BRATAEEYAT-#71) SNPs. I8

T F =(N _kk _1}{1 R;z J AR T A48 & (Instrumental Variable, V) F {4, HEF& FAE < 10 1955 T

AAFE[8], it https://www.phenoscanner.medschl.cam.ac.uk/ ¥ ¥5i% — & 25 & AR AE SR A R B4 5 A
JH) SNPs, #1935 59 4~ SNPs /E N T AL & .

23. BIRAE

AW T B 55 485 Je R 96 SR A R4.2.2 3R () TwoSampleMR ZE47 500 40 #r,  Forhds = a5
B, 43519 MR-Egger [9] A #4592 (Weighted Median, VME) [10]. ¥ 75 22 ik i%: (Inverse Variance
Weighted, IVW) [11], {5 IVW [BERE13 21 pval {E7E R 3 BT RAG TR E R B8, 2 pval {H <
0.05 MIFRA R TR 545 7 2 MR R IR, FHARYE b E 1L 7 MRS 45 R 2 184776 1E A 3000 ) R 356
Fo NUUE S5 R 0T FE VRIS T AT BURME o b, B FE 0 MRS MU (Heterogeneity  Test) . 7K P 22 25014 A il
(Horizontal Pleiotropy Test) 184 — 43 #r(Leave-one-out sensitivity Test); I Cochran’s Q A3 1At 44 7+
Bk, 4 pval > 0.05 I ] E 2R B IVW, 2 pval < 0.05, T F BEHL RS AR 28 IVW[12], 7T
SR BT SNPs R ik o K 2 MRS I A A A 2 pval < 0.05 I, 5 BRERAHIE IV &8N 0 5 7E eI
bR RSB R kA, BREER = KRR B—0 i 8EA S5 SNP, FH IVW 72T SRR ¥ SNPs
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IR B, G BaRF 45 JR 2 K Y SNP fE545 18 B nl 5
3. £R
3.1. WEEAZE/RMEIICITER

Wi THARE, BAMTHE FE, 83 FE5>10, AEESHTEAR, 48RP IRIET IV MK
SNP, FHHEAT R 2 IE 2 BRAFAE 2 B SNPS, 15315 45 R AR S  SNPs 53 4, #E47 MR 40 #r -3k
ITHNHIPERTIN, 133 pval = 0.007 < 0.05, FA7EFdiltE, B HEAE, Z1F%HE 5 AR SNPs, HHrit1T
MR 7347 B U 73T, BAREIOHE 7 3 2.

Table 2. Exposure and outcome two sample Mendelian Randomisation Analysis (correction of profit group value)

#* 2. RESHERVHALERMENIFIESEE)

BRI beta SE pval OR OR ff] 95%CI Fomin
MR Egger —0.832 0.385 0.036 0.435 0.204~0.926
Weighted median -0.219 0.126 0.753 1.021 0.896~1.165
Inverse variance weighted -0.251 0.088 0.005 0.778 0.655~0.925 26.384
Simple mode —-0.223 0.291 0.446 0.800 0.452~1.414
Weighted mode —-0.216 0.268 0.424 0.806 0.477~1.362
3.2. BRI

3.2.1. BRRMRE
f#1H Cochran Q f4eH|FH IVW F1 MR-Egger #4755t tEA M, 115 H pval < 0.05, #alll BHEE, HIkk
BIRER 5 > SNPs, HLBTEAT SR MEAGI, pval = 0.653 > 0.05 AEAERFIM:, 45 HAaE, BIEHEN % 3.

Table 3. After correction of profit group value heterogeneity detectio
=3 GIMEHENERRMRESER

WiRis Q Q_pval

MR Egger (5% k& 25 #EERT) 92.294 0.616

Inverse variance weighted (51 % 25 BEAE 1) 94.265 0.588
MR Egger (%1% B #HE)E) 40.251 0.711
Inverse variance weighted (5[5 25 BEAE 7)) 42.652 0.653

3.2.2. IKFLZH RN
FIH mr_pleiotropy_test 6 ¥(#3 Hi pval = 0.128 > 0.05, L4 it#&E X, HIARGLEKTFLZ80E, £H
T HAM TR A% R 31 5 25 R [13] A F0 v i 7= Hcat 5 Ui 2 TR R DR 56 RANSZIR AR I 35, 45 R

3.2.3. B—4#h
B HIFRTHE T AT SNPs (] meta RS (LI 1), 4 EIFTR IF JE s iy SNP A7 R, [FIRERZR 45 3
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Figure 1. Leave-one-out sensitivity analysis results
[& 1. Leave-one-out {4 2 #745

3.3. LR L
3.3.1 HaESRETHL

BOS AT EE L 2, B SARELE A SNP A7, REARKRE SNP StEFEMIN, HALKR
SNP XF 45 SR HIRON, 1) N B4R MR LA 45 3. i EIBEE & P2 e i Th e, LI B 0 XU T B
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Figure 2. Visualization of scatter chart results
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3.3.2. ZNESFEATMKL

PR TGS SR VE LI 3, /KPR 2k ) (12 54 SNP FIFH Wald ratio 77 iEfh TSR &5 5, sk
LRTE 0 Zo MR XA SNP 39 45 L i 3 R BRAR, [ 2 7E O A5 D2 B SNP 38 Jin 56 743 L s /R 0 2 484
B, A SNP SR FFAFERE N, GAESERFALER IVW 7k Fisr= S it &2 BT E &
973 R o

rs2546971

rs78503411

All - MR E%?er -
All - Inverse variance weighted | —_—

MR effect size for
' || id:ukb-b-1209' on 'Breast cancer (iCOGS) || id:ieu-a-1130"

Figure 3. Visualization results of forest plot
E 3. HRHETMHER

4. VWHig

1 2P 5093 R\ ) 35 A 8 P38 5 328 e RS R B A ARG RIS Wi 25, JLeP X 10%~15%
AR TR 2, X TR HA B R AT AR SR R D S R [14], I, . . B
%, B L. BFARRBERMIAFER., ZFREIERTRORE, KHEETHEENER,
(B FAR IFI[15] [16] o A S r i SURE AS 5 AR BEHL A 0 53 BT 7345 35 P B B 15 L e RO 3 22 ) A2
P OCEE, HLR PGS, RIS 22 L MR8 10 2 T e A

R BENLAR BT AL e S22, 5 (4 20 B A 7R IR AR DI 2, (EL )y R A7 —
TEHRIRYE, AT SEaet R 2 5. Sul 4 AR ) S8 DR 250 45 L= A — 52 (O B
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