
Supplementary TableS1 Results of power calculation. 
Exposure Outcome Minimum effect size (odds ratio/ beta) with at least 80% power at 5% α to detect  
ApoE IHD  1.068 
 LDL  0.028 
 HDL 0.029 
 TG 0.028 
 ApoB 0.102 
   

 
Supplementary Table S2 Summary statistics and allele information of the independent genetic instruments predicting 
apolipoprotein E from KORA study in the univariable analyses. 

 
 
Supplementary Table S3 Summary statistics and allele information of the genetic instruments predicting 
apolipoprotein E from KORA study in the multivariable analyses. 



Supplementary Table S4 Summary statistics and allele information of the independent genetic instruments predicting 
apolipoprotein E from INTERVAL study. 

 
 
Supplementary Table S5 Correlation matrix of the genetic instruments predicting apolipoprotein E from KORA study 
in the multivariable analyses. 

 
 

Supplementary Table S6 Estimates of the effect of plasma apolipoprotein E (apoE) isoforms on ischemic heart 
disease (IHD) using genetic predictors from KORA study in univariable Mendelian Randomization analysis. 
Exposure Outcome SNPs Method OR 95%CI P 

value 
Q statistic (p 
value) 

MR-Egger 

Intercept p 
value 

I2Gx 

ApoE2 IHD 5 IVW 1.05 0.99, 1.12 0.11 16.0 (<0.01)   

MR-Egger 1.16 0.95, 1.42 0.15  0.32 0% 

WM 1.05 1.01 ,1.10 0.02    

ApoE3 8 IVW 1.01 0.97, 1.05 0.54 14.3 (0.05)   

MR-Egger 1.08 0.98, 1.18 0.11  0.15 0% 

WM 0.99 0.96 ,1.03 0.71    

MR-PRESSO  0.99 0.96, 1.03 0.63    

ApoE4 6 IVW 1.05 1.01, 1.09 0.01 7.9 (0.16)   

MR-Egger 1.02 0.93, 1.12 0.69  0.54 0% 

WM 1.05 1.00, 1.09 0.04    

 
  



Supplementary Table S7 Estimates of the effect of plasma apolipoprotein E (apoE) isoforms on ischemic heart disease using 
genetic predictors from KORA study in multivariable Mendelian Randomization analysis. 
Exposure SNPs Method OR  95%CI P value Q statistic (p value) MR-Egger 

Intercept p 
value 

ApoE2 14 IVW 1.16 0.98, 1.38 0.08 11.23 (0.34) 0.50 
 MR-Egger 1.17 0.98, 1.40 0.08   

ApoE3  IVW 0.98 0.68, 1.42 0.91   

 MR-Egger 0.98 0.67, 1.43 0.92   

ApoE4  IVW 0.90 0.55, 1.48 0.68   

  MR-Egger 0.92 0.55, 1.53 0.74    

 
 

Supplementary Table S8 Estimates of the direct effect of plasma apolipoprotein E (apoE) isoforms on ischemic heart disease 
adjusted for apolipoprotein B using genetic predictors from KORA study in multivariable Mendelian Randomization analysis. 
Exposure SNPs Method OR  95%CI P value Q statistic (p 

value) 
MR-Egger 

Intercept p value 

ApoE2 5 IVW 1.00 0.95, 1.04 0.86 1.36 (0.51) 0.26 

 MR-Egger 1.06 0.94, 1.18 0.33   
ApoE3 8 IVW 0.99 0.97, 1.02 0.72 5.03 (0.41) 0.52 

 MR-Egger 1.02 0.94, 1.11 0.63   
ApoE4 6 IVW 1.02 0.94, 1.10 0.66 13.76 (0.003) 0.45 

  MR-Egger 0.97 0.83, 1.13 0.68     

 
Supplementary Table S9 Estimates of the effect of plasma apolipoprotein E (apoE) isoforms on ischemic heart disease (IHD) 
using genetic predictors from INTERVAL study in univariable Mendelian Randomization analysis. 
Exposure Outcome SNPs Method OR 95%CI P value Q statistic (p 

value) 
MR-Egger 

Intercept p 
value 

I2Gx 

ApoE2 IHD 21 IVW 1.38 1.29, 1.47 <0.001 10.3 ((<0.01) - - 

ApoE3 51 IVW 1.20 1.12, 1.28 <0.001 14.0 (0.01)   

MR-Egger 1.25 1.12, 1.40 <0.001  0.36 95% 

WM 1.22 1.17, 1.28 <0.001      
1 The outcome information of rs814573 was replaced by that of rs4420638 (r2=0.88), and the outcome information of 
rs1065853 was replaced by that of rs7412 (r2=1.0) 

 
 
 
  



 
Supplementary Table S10 Estimates of the effect of plasma apolipoprotein E (apoE) isoforms on low-density lipoprotein 
(LDL), high-density lipoprotein (HDL) cholesterol, triglycerides (TG) and apolipoprotein B (apoB) using genetic predictors from 
KORA study in univariable Mendelian Randomization analysis. 
Exposure Outcome SNPs Method Beta 95%CI P value Q statistic (p 

value) 
MR-Egger 
Intercept p value I2 Gx 

ApoE2 LDL 5 IVW 0.17 -0.01, 0.35 0.06 1762.3 (<0.01)   
MR-Egger 0.32 -0.31, 0.94 0.32  0.63 39% 
WM 0.10 0.04, 0.15 <0.01    
MR-PRESSO 0.14 - -    

ApoE3 8 IVW 0.02 -0.02, 0.05 0.38 122.8 (<0.01)   
MR-Egger 0.06 -0.05, 0.16 0.30  0.42 0% 
WM 0.00 -0.01, 0.01 0.81    
MR-PRESSO 0.00 -0.01, 0.02 0.35    

ApoE4 6 IVW 0.08 -0.04, 0.21 0.20 925.4 (<0.01)   
MR-Egger -0.04 -0.40, 0.32 0.82  0.47 0% 
WM 0.02 0.00, 0.03 0.10    

ApoE2 HDL 5 IVW -0.09 -0.19, 0.01 0.08 584.7 (<0.01)   
MR-Egger -0.18 -0.53, 0.16 0.30  0.58 38% 
WM -0.06 -0.08, -0.03 <0.01    

ApoE3 8 IVW -0.03 -0.10, 0.03 0.32 531.9 (<0.01)   
MR-Egger -0.10 -0.31, 0.11 0.35  0.51 0% 
WM 0.01 0.00, 0.02 0.18    
MR-PRESSO -0.03 -0.42, 0.36 0.52    

ApoE4 6 IVW -0.06 -0.15, 0.03 0.21 494.9 (<0.01)   
MR-Egger -0.05 -0.32, 0.22 0.70  0.97 0% 
WM -0.01 -0.02 ,0.01 0.25    
MR-PRESSO -0.07 -0.36, 0.23 0.22    

ApoE2 TG 5 IVW 0.14 -0.08, 0.35 0.21 2595.0 (<0.01)   
MR-Egger 0.24 -0.53, 1.00 0.55  0.79 38% 
WM 0.05 0.03, 0.07 <0.01    
MR-PRESSO 0.13 - -    

ApoE3 8 IVW 0.08 -0.08, 0.25 0.31 2873.6 (<0.01)   
MR-Egger 0.28 -0.21, 0.77 0.26  0.40 0% 
WM 0.00 -0.02, 0.01 0.51    
MR-PRESSO 0.05 - -    

ApoE4 6 IVW 0.10 -0.11, 0.32 0.34 2775.0 (<0.01)   
MR-Egger 0.22 -0.41, 0.86 0.49  0.70 0% 
WM 0.01 -0.01, 0.02 0.31      

ApoE2 ApoB 5 IVW 0.22 0.03, 0.42 0.02 100.8 (<0.01)   
   MR-Egger 0.39 -0.29, 1.08 0.26  0.61 60% 
   WM 0.24 0.11 ,0.36 <0.01    
ApoE3  8 IVW 0.06 -0.05, 0.18 0.27 76.1 (<0.01)   
   MR-Egger 0.23 -0.06, 0.52 0.12  0.22 0% 
   WM 0.00 -0.05 ,0.05 0.97    
   MR-PRESSO  0.00 -0.05, 0.05 0.91    
ApoE4  6 IVW 0.15 0.02, 0.29 0.03 61.6 (<0.01)   
   MR-Egger 0.12 -0.24, 0.48 0.51  0.85 0% 
   WM 0.08 0.01, 0.15 0.02    
   MR-PRESSO  0.12 -0.05, 0.28 0.11      

 
 
 
 



Supplementary Table S11 Estimates of the effect of plasma apolipoprotein E (apoE) isoforms on low-density 
lipoprotein (LDL), high-density lipoprotein (HDL) cholesterol, triglycerides (TG) and apolipoprotein B (apoB) 
using genetic predictors from KORA study in multivariable Mendelian Randomization analysis. 
Exposure Outcome SNPs Method Beta 95%CI P 

value 
Q statistic (p 
value) 
 

MR-Egger 
Intercept p 
value 

ApoE2 LDL 14 IVW 0.43 0.13, 0.73 <0.01 5.62 (0.85) 0.45 

MR-Egger 0.42 0.11, 0.72 0.01   

ApoE3  IVW -0.42 -1.11, 0.27 0.23   

MR-Egger -0.41 -1.12, 0.29 0.25   

ApoE4  IVW 0.05 -0.88, 0.97 0.92   

MR-Egger -0.01 -0.97, 0.94 0.98   

ApoE2 HDL 14 IVW -0.28 -0.53, -0.03 0.03 5.02 (0.89) 0.95 

MR-Egger -0.28 -0.54, -0.02 0.03   

ApoE3  IVW -0.21 -0.78, 0.37 0.48   

MR-Egger -0.21 -0.81, 0.40 0.51   

ApoE4  IVW 0.44 -0.33, 1.22 0.26   

MR-Egger 0.44 -0.38, 1.26 0.30   

ApoE2 TG 14 IVW 0.46 -0.08, 1.01 0.10 3.64 (0.96) 0.53 

MR-Egger 0.48 -0.09, 1.04 0.10   

ApoE3  IVW 0.80 -0.46, 2.07 0.21   

MR-Egger 0.79 -0.52, 2.10 0.24   

ApoE4  IVW -1.19 -2.89, 0.51 0.17   

MR-Egger -1.09 -2.87, 0.68 0.23     

ApoE2 ApoB 14 IVW 0.42 -0.03, 0.88 0.07 18.35 (0.05) 0.72 

   MR-Egger 0.44 -0.05, 0.92 0.08   

ApoE3   IVW -0.19 -1.28, 0.91 0.74   

   MR-Egger -0.19 -1.33, 0.95 0.74   

ApoE4   IVW -0.14 -1.60, 1.32 0.85   

   MR-Egger -0.10 -1.63, 1.42 0.89    

  



 
Supplementary Table S12 Estimates of the effect of plasma apolipoprotein E (apoE) isoforms on low-density lipoprotein 
(LDL), high-density lipoprotein (HDL) cholesterol, triglycerides (TG) and apolipoprotein B (apoB) using genetic predictors from 
INTERVAL study in univariable Mendelian Randomization analysis 
Exposure Outcome SNPs Method Beta 95%CI P value Q statistic (p 

value) 
MR-Egger 

Intercept 
p value 

I2Gx 

ApoE2 LDL 21 IVW 1.02 1.00,1.04 <0.001 1682.9 (<0.01) - - 

ApoE3 51 IVW 0.62 0.52, 0.72 <0.001 497.7 (<0.01)   

MR-Egger 0.71 0.54, 0.87 <0.001  0.21 95% 

WM 0.65 0.58 ,0.73 <0.001    

   MR-PRESSO 0.65 0.56, 0.74     

ApoE2 HDL 21 IVW -0.23 -0.24, -0.21 <0.001 10.4 (<0.01) - - 

ApoE3 51 IVW -0.10 -0.18, -0.03 0.01 291.5 (<0.01)   

MR-Egger -0.11 -0.26, 0.05 0.18  0.99 95% 
WM -0.10 -0.11 ,-0.08 <0.001    

   MR-PRESSO -0.10 -0.12, -0.08 
 

<0.001    

ApoE2 TG 21 IVW -0.04 -0.06, -0.02 <0.001 960.3 (<0.01) - - 

ApoE3 51 IVW -0.08 -0.20, 0.05 0.24 790.9 (<0.01)   

MR-Egger -0.18 -0.39, 0.03 0.10  0.25 95% 

WM -0.12 -0.15, -0.10 <0.001      

   MR-PRESSO -0.10 -0.13, -0.08 0.01    

ApoE2 ApoB 22 IVW 0.80 0.72, 0.88 <0.001 51.5 (<0.01)   

ApoE3  52 IVW 0.50 0.34, 0.66 <0.001 46.0 (<0.01)   

   MR-Egger 0.70 0.44, 0.96 <0.001  0.08 90% 

   WM 0.56 0.47, 0.66 <0.001    

   MR-PRESSO  0.56 0.36, 0.78 0.003      
1 The outcome information of rs814573 was replaced by that of rs4420638 (r2=0.88). 
2 The outcome information of rs814573 was replaced by that of rs4420638 (r2=0.88), and the outcome information of 
rs1065853 was replaced by that of rs7412 (r2=1.0) 

 
 
 
 
 
 
  



 
Supplementary table S13 Genetic instruments predicting apoE2, apoE3 or apoE4 and potentially pleiotropic effects from 
Phenoscanner 
Exposure SNP Phenotypes 
ApoE2 rs10129240 - 
 rs16861605 - 
 rs17794309 - 
 rs4420638 Platelet count, Plateletcrit, Red cell distribution width, Coronary artery disease, Myocardial 

infarction, Type II diabetes, Body mass index, High density lipoprotein, Low density lipoprotein, 
Total cholesterol, Triglycerides, apolipoprotein B, Alzheimers disease, C reactive protein, HDL 
cholesterol, LDL cholesterol, LDL cholesterol response to statins, Lipoprotein associated 
phospholipase A2 activity Lp2, Metabolic syndrome domains Atherogenic Dyslipidemia, 
Metabolic syndrome domains Vascular Inflammation, Rate of age related cognitive decline, 
Arm fat mass left, Arm fat mass right, Arm fat percentage left, Arm fat percentage right, Body 
fat percentage, Forced expiratory volume in 1-second, Forced vital capacity, Illnesses of 
father: alzheimers disease or dementia, Illnesses of mother: alzheimers disease or dementia, 
Illnesses of mother: diabetes, Illnesses of siblings: alzheimers disease or dementia, Leg fat 
mass left, Leg fat mass right, Leg fat percentage left, Leg fat percentage right, Medication for 
cholesterol, blood pressure or diabetes: cholesterol lowering medication, Pulse rate, Treatment 
with atorvastatin, Treatment with ezetimibe, Treatment with lipitor 10mg tablet, Treatment with 
rosuvastatin, Treatment with simvastatin, Trunk fat mass, Trunk fat percentage, Waist 
circumference, Weight, Whole body fat mass, Posterior cortical atrophy, 1 alkyl 2 
acetylglycerophosphocholine esterase, Alzheimer disease, Psychomotor performance 

 rs6589565 Mean corpuscular hemoglobin concentration, Platelet count, Platelet distribution width, High 
density lipoprotein, Total cholesterol, Triglycerides, apolipoprotein B, HDL cholesterol, LDL 
cholesterol, Medication for cholesterol, blood pressure or diabetes: cholesterol lowering 
medication, Self-reported high cholesterol, Treatment with atorvastatin, Treatment with 
cholesterol lowering medication, Treatment with fenofibrate, Treatment with rosuvastatin, 
Treatment with simvastatin 

ApoE3 rs10400332 - 
 rs12123018 - 
 rs12906588 - 
 rs16861605 - 
 rs2680860 - 
 rs614035 - 
 rs6589565 Mean corpuscular hemoglobin concentration, Platelet count, Platelet distribution width, High 

density lipoprotein, Total cholesterol, Triglycerides, apolipoprotein B, HDL cholesterol, LDL 
cholesterol, Medication for cholesterol, blood pressure or diabetes: cholesterol lowering 
medication, Self-reported high cholesterol, Treatment with atorvastatin, Treatment with 
cholesterol lowering medication, Treatment with fenofibrate, Treatment with rosuvastatin, 
Treatment with simvastatin 

 rs7443900 - 
ApoE4 rs10402271 High density lipoprotein, Low density lipoprotein, Total cholesterol, apolipoprotein B, 

Alzheimers disease, LDL cholesterol, Illnesses of father: alzheimers disease or dementia, 
Illnesses of mother: alzheimers disease or dementia, Medication for cholesterol, blood 
pressure or diabetes: cholesterol lowering medication, Self-reported high cholesterol, 
Treatment with simvastatin 

 rs16861605 - 
 rs16950728 - 
 rs576405 - 
 rs6589565 Mean corpuscular hemoglobin concentration, Platelet count, Platelet distribution width, High 

density lipoprotein, Total cholesterol, Triglycerides, apolipoprotein B, HDL cholesterol, LDL 
cholesterol, Medication for cholesterol, blood pressure or diabetes: cholesterol lowering 
medication, Self-reported high cholesterol, Treatment with atorvastatin, Treatment with 
cholesterol lowering medication, Treatment with fenofibrate, Treatment with rosuvastatin, 
Treatment with simvastatin 

  rs7443900 - 

 



 
Supplementary figure 1: SNP- specific estimates of the associations of plasma apolipoprotein E2 (apoE2), 
apolipoprotein E3 (apoE3) and apolipoprotein E4 (apoE4) with ischemic heart disease (IHD) using genetic 
predictors from the KORA study. 
  



 
Supplementary figure 2 Scatter plot of the associations (beta coefficient) of the SNPs with plasma 
apolipoprotein E2 (ApoE2) and ischemic heart disease (IHD) using Mendelian Randomization with different 
methods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Supplementary figure 3 Scatter plot of the associations (beta coefficient) of the SNPs with plasma 
apolipoprotein E3 (ApoE3) and ischemic heart disease (IHD) using Mendelian Randomization with different 
methods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Supplementary figure 4 Scatter plot of the associations (beta coefficient) of the SNPs with plasma 
apolipoprotein E4 (ApoE4) and ischemic heart disease (IHD) using Mendelian Randomization with different 
methods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


