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Supplementary Figure S1. Spearman  correlation  coefficients  for  REE  concentrations.  (A)  Spearman
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among REEs of seminal plasma.
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Supplementary Figure S2. Mixture exposure analysis of WQS model regression models and BKMR models
for  clinical  pregnancy  in  serum.  (A)  Single  REEs  association.  The  plot  compares  the  changes  in  clinical
pregnancy [h(expo)] when the LREE is at its 75th vs 25th percentile and other elements are fixed at their
25th,  50th,  or  75th  percentile,  respectively.  (B)  Univariate  exposure-response  for  the  associations
between each REEs  and clinical  pregnancy.  Univariate  exposure-response function and 95% confidence
intervals  for  the  associations  between  each  REEs  and  clinical  pregnancy,  with  other  elements  fixed  at
their median concentrations. (C) Bivariate exposure–response functions for a kind of REE fixed at either
the 25th, 50th, or 75th percentile and the rest of REEs are fixed at the median. (D) Associations between
the  mixed  exposure  to  REEs  and  clinical  pregnancy.  The  plot  compares  the  estimated  risk  change
[h(expo)]  when  all  the  REEs  are  at  their  specific  quantile  compared  to  those  that  are  all  at  their  50th
percentile.  (E)  The  weights  of  REEs  in  clinical  pregnancy  based  on  WQS  regression  analysis.  Models
adjusted age, BMI, fertilization mode, infertility type, and smoking status.
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for  clinical  pregnancy  in  follicular  fluid.  (A)  Single  REEs  association.  The  plot  compares  the  changes  in
clinical pregnancy [h(expo)] when the LREE is at its 75th vs 25th percentile and other elements are fixed
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percentile.  (E)  The  weights  of  REEs  in  clinical  pregnancy  based  on  WQS  regression  analysis.  Models
adjusted age, BMI, fertilization mode, infertility type, and smoking statu.
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Supplementary Table S1. Relative risk of the LREE concentrations associated with the clinical pregnancy of IVF-
embryo transfer

Elements Sample
Model-1a Model-2b

OR 95% CI P OR 95% CI P

Ce serum 1.11 0.80 1.56 0.53 1.13 0.90 1.43 0.30

follicular fluid 1.02 0.73 1.42 0.92 0.95 0.78 1.14 0.57

seminal plasma 0.93 0.66 1.30 0.66 1.01 0.87 1.17 0.87

La serum 0.92 0.66 1.29 0.63 0.86 0.65 1.14 0.28

follicular fluid 0.96 0.68 1.34 0.81 0.99 0.80 1.22 0.90

seminal plasma 1.09 0.78 1.52 0.63 1.13 0.86 1.47 0.39

Nd serum 0.95 0.68 1.33 0.77 1.02 0.89 1.17 0.79

follicular fluid 0.95 0.68 1.33 0.77 0.93 0.75 1.15 0.52

seminal plasma 1.01 0.72 1.42 0.94 1.09 0.86 1.37 0.48

Pr serum 1.11 0.79 1.56 0.56 1.12 0.89 1.41 0.34

follicular fluid 1.27 0.94 1.72 0.12 1.31 1.00 1.72 0.05

seminal plasma 1.13 0.85 1.52 0.40 1.23 0.92 1.66 0.17

Sm serum 1.17 0.87 1.57 0.29 1.23 0.94 1.61 0.13

　　Note. aModel-1 uses log-binomial regression without adjusting confounders. bModel-2 uses log-binomial
regression with adjusting age, BMI, fertilization mode, infertility type and smoking status.

 

Supplementary Table S2. Posterior inclusion probabilities (PIPs) for semen concentrations of REEs and clinical
pregnancy using BKMR

Elements PIPs

La 0.53

Ce 0.37

Pr 0.49

Nd 0.40
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Supplementary Table S4. The LOD and detection rate of the rest rare earth elements

Elements Sample Median (IQR) LOD Detection ratio

Eu Serum 0.001 (0.001, 0.002) 0.0010 52.5%

Follicular fluid 0.002 (0.000, 0.004) 0.0010 63.8%

Seminal plasma 0.004 (0.000, 0.007) 0.0010 68.8%

Gd Serum 0.004 (0.003, 0.007) 0.0020 75.9%

Follicular fluid 0.013 (0.007, 0.020) 0.0020 61.7%

Seminal plasma 0.024 (0.014, 0.039) 0.0020 66.0%

Tb Serum 0.001 (0.000, 0.001) 0.0004 45.4%

Follicular fluid 0.001 (0.000, 0.002) 0.0004 39.7%

Seminal plasma 0.002 (0.000, 0.005) 0.0004 73.0%

Dy Serum 0.006 (0.001, 0.009) 0.0010 64.5%

Follicular fluid 0.008 (0.002, 0.014) 0.0010 53.2%

Seminal plasma 0.012 (0.004, 0.025) 0.0010 74.5%

Ho Serum 0.002 (0.001, 0.002) 0.0020 55.3%

Follicular fluid 0.002 (0.002, 0.005) 0.0020 65.2%

Seminal plasma 0.003 (0.002, 0.004) 0.0020 68.8%

Er Serum 0.003 (0.001, 0.005) 0.0012 65.2%

Follicular fluid 0.004 (0.001, 0.007) 0.0012 70.9%

Seminal plasma 0.005 (0.000, 0.011) 0.0012 73.8%

Tm Serum 0.000 (0.000, 0.000) 0.0040 33.3%

Follicular fluid −0.002 (−0.003, −0.001) 0.0040 0.0%

Seminal plasma −0.002 (−0.003, −0.001) 0.0040 2.1%

Yb Serum 0.002 (0.001, 0.003) 0.0010 53.9%

Follicular fluid 0.001 (−0.001, 0.005) 0.0010 50.4%

Seminal plasma 0.001 (−0.001, 0.005) 0.0010 51.1%

Lu Serum 0.000 (−0.002, 0.001) 0.0001 30.5%

Follicular fluid −0.004 (−0.004, −0.003) 0.0001 1.4%

Seminal plasma −0.004 (−0.005, −0.003) 0.0001 5.7%
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