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Abstract: Objective To investigate the causal association between 91 kinds of circulating inflammatory
proteins and different subtypes of breast cancer (estrogen receptor-positive and -negative breast cancer) using
a two-sample Mendelian randomization (MR) method. Methods Corresponding exposure and outcome data
were extracted from the genome-wide association study database. The data were analyzed by two-sample MR
with inverse-variance weighting (IVW) as the primary study method, and MR-Egger, weighted median,
simple mode, and weighted mode were used to complement the results. The results were complemented by
sensitivity analysis to verify the reliability of the data. Results The IVW results showed that SULT1A1
(P=0.0007) was associated with an increased risk of total BC, whereas IL-5 (P=0.0011) was associated with a
decreased risk of total BC. SULT1A1 (P=0.0011) and CX3CL1 (P=0.0005) were associated with an increased
risk of ER+BC, whereas beta-NGF (P=0.0001) was associated with an increased risk of ER-BC. Supplem-
entary analysis methods validated that the findings were consistent in direction and magnitude. The results of
the sensitivity analysis showed that the data were reliable and unbiased. Conclusion Using the MR method,
this study confirms that SULT1AL is a risk factor for overall breast cancer, whereas IL-5 is a protective factor
for overall breast cancer. SULT1A1 and CX3CLI1 are risk factors for estrogen receptor-positive breast cancer,
and beta-NGF is a risk factor for estrogen receptor-negative breast cancer.
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Assumption 2

Confounders: alcohol intake frequency, body mass index, smoking

Assumption 1 . =
@'@—"circulaﬁng inflammatory proteinsI I Breast cancer: overall, ER+, ER—

E Assumption 3 f
Selection criteria: . Primary analysis (122,977
. MR analysis: iy Yy g
Association threshold P<1x10°° . . .
. . MR E ht I cases and 105,974 controls
LD 1<0.1 within a S00kb distance gger, Weighted median, Inverse variance, )

weighted, Weighted mode and Simple mode

Sensitivity analysis:

Cochran-Q test, MR Egger Intercept, MR pleiotropy
residual sum, outlier (MR-PRESSO) and LOO analysis.

F-statistics>10

The MR approach was based on three assumptions: (1) the genetic variation used for instrumental variable (IV) analysis was associated with the
exposure variable; (2) genetic variation was assumed to be independent of any confounding factors; (3) genetic variation was assumed to affect the
outcome variable solely through its impact on the exposure variable and not through any other pathways.

B1 WNERAZERBEINCBEAREAREZESSARTEIRE ( B4, ER+ #1 ER-BC) REZEXRZHHAR
it

Figure 1 Study design for investigating the association between circulating inflammatory proteins and risk of different
subtypes of breast cancer (overall, ER+, and ER— BC) based on two-sample Mendelian randomization assumptions
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Figure 2 Mendelian randomization analysis on sulfotransferase 1A1, interleukin-5, and overall breast cancer risk
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Figure 3 Mendelian randomization analysis on sulfotransferase 1A1, CX3CL1 (fractalkine), and ER+ breast cancer risk
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Exposure Outcome Methods OR (95%CI) P Prpr
beta-nerve growth factor ER— Breast cancer MR Egger 1.18 (0.69-2.00) 0.58332
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Figure 4 Mendelian randomization analysis on beta-nerve growth factor and ER— breast cancer risk
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Figure 5 Scatter plots of Mendelian randomization analyses for sulfotransferase 1A1 (A), interleukin-5 (B) in overall BC,

sulfotransferase 1A1 (C), fractalkine (D) in ER+ BC, and beta-nerve growth factor (E) in ER— BC
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