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A mendelian randomization study: Causal relationship between immune cell and the risk of social phobia, specific phobias and agoraphobia
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[bookmark: _Toc186557238]Table S1. Causal effects of social phobia on immune cells.
	Traits
	SNPs
	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]F statistics
	Methods
	Beta
	Low
	Up
	P

	CD39 on granulocyte
	

35
	

21.45
	Inverse variance weighted
	9.0347
	4.4802
	13.5891
	0.0001

	
	
	
	MR Egger
	5.5224
	-3.3008
	14.3456
	0.2286

	
	
	
	Weighted median
	6.0698
	-0.5316
	12.6712
	0.0715

	
	
	
	Simple mode
	7.7052
	-4.9269
	20.3373
	0.2401

	
	
	
	Weighted mode
	3.9821
	-6.4034
	14.3677
	0.4575

	CD11c on granulocyte
	
	
	Inverse variance weighted
	7.7976
	3.4616
	12.1336
	0.0004

	
	
	
	MR Egger
	4.9369
	-3.4372
	13.3111
	0.2562

	
	35
	21.45
	Weighted median
	8.9572
	2.6263
	15.2882
	0.0056

	
	
	
	Simple mode
	13.1023
	1.2536
	24.9509
	0.0373

	
	
	
	Weighted mode
	12.3796
	0.7290
	24.0303
	0.0449






























[bookmark: _Toc186557239]Table S2. Causal effects of immune cells on specific phobia.
	Traits
	SNPs
	F statistics
	Methods
	OR
	Low
	Up
	P

	CD4+ CD8dim %leukocyte
	
	
	Inverse variance weighted
	0.9985
	0.9976
	0.9993
	0.0006

	
	
	
	MR Egger
	0.9973
	0.9951
	0.9996
	0.0219

	
	57
	32.28
	Weighted median
	0.9989
	0.9975
	1.0003
	0.1322

	
	
	
	Simple mode
	0.9991
	0.9966
	1.0017
	0.5172

	
	
	
	Weighted mode
	0.9986
	0.9971
	1.0002
	0.093

	CD45 on CD33br HLA DR+ CD14dim
	
	
	Inverse variance weighted
	0.9977
	0.9964
	0.9990
	0.0004

	
	
	
	MR Egger
	0.9987
	0.9961
	1.0014
	0.368

	
	15
	21.25
	Weighted median
	0.9983
	0.9966
	1.0001
	0.0579

	
	
	
	Simple mode
	0.9985
	0.9957
	1.0013
	0.2985

	
	
	
	Weighted mode
	0.9985
	0.9961
	1.0009
	0.235

	CD8 on CD28+ CD45RA+ CD8br
	
	
	Inverse variance weighted
	0.9990
	0.9985
	0.9996
	0.0003

	
	
	
	MR Egger
	0.9989
	0.9977
	1.0000
	0.0623

	
	109
	38.54
	Weighted median
	0.9991
	0.9982
	0.9999
	0.0264

	
	
	
	Simple mode
	0.9987
	0.9969
	1.0004
	0.1359

	
	
	
	Weighted mode
	0.9988
	0.9978
	0.9998
	0.0232












[bookmark: _Toc186557240]Table S3. Causal effects of immune cells on agoraphobia.
	Traits
	SNPs
	F statistics
	Methods
	OR
	Low
	Up
	P

	CD3 on CD39+ resting Treg
	
	
	Inverse variance weighted
	1.0010
	1.0005
	1.0015
	0.0001

	
	
	
	MR Egger
	1.0010
	1.0002
	1.0017
	0.0208

	
	26
	27.83
	Weighted median
	1.0009
	1.0001
	1.0017
	0.0266

	
	
	
	Simple mode
	1.0007
	0.9996
	1.0019
	0.2180

	
	
	
	Weighted mode
	1.0008
	1.0002
	1.0015
	0.0223

	HLA DR on CD33br HLA DR+ CD14dim
	
	
	Inverse variance weighted
	0.9993
	0.9990
	0.9997
	0.0002

	
	
	
	MR Egger
	0.9995
	0.9987
	1.0004
	0.2776

	
	61
	30.53
	Weighted median
	0.9995
	0.9989
	1.0000
	0.0626

	
	
	
	Simple mode
	0.9996
	0.9987
	1.0005
	0.3733

	
	
	
	Weighted mode
	0.9995
	0.9988
	1.0002
	0.1419





























[bookmark: _Toc186557241]Table S4. Sensitivity analysis.
	Phobia
	Traits
	P

	
	
	Heterogeneity
	Pleiotropy
	MR-PRESSO global test

	Social phobia
	CD39 on granulocyte
	0.265
	0.369
	0.296

	
	CD11c on granulocyte
	0.865
	0.439
	0.871

	Specific phobia
	CD4+ CD8dim %leukocyte
	0.607
	0.280
	0.601

	
	CD45 on CD33br HLA DR+ CD14dim
	0.401
	0.387
	0.461

	
	CD8 on CD28+ CD45RA+ CD8br
	0.454
	0.800
	0.517

	Agoraphobia
	CD3 on CD39+ resting Treg
	0.505
	0.902
	0.662

	
	HLA DR on CD33br HLA DR+ CD14dim
	0.963
	0.601
	0.970
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[bookmark: _Toc186557242]Figure S1. Scatter plot for social phobia.
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[bookmark: _Toc186557243]Figure S2. Scatter plot for specific phobia.
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[bookmark: _Toc186557244]Figure S3. Scatter plot for agoraphobia.
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[bookmark: _Toc186557245]Main code for analysis.
library(TwoSampleMR)
library(ieugwasr)


###Forward analysis
exposure_ids <- sprintf("ebi-a-GCST%d", seq(90001391, 90002121, by = 1))
###exposure_ids <-exposure_ids[1:731]
result=data.frame()
for (i in exposure_ids) {
  expo_rt<-extract_instruments(outcome=i,p1 = 1e-5,
                               clump = T,
                               p2 = 1e-5,
                               r2 = 0.1,
                               kb = 500,
                               ) 
  outc_rt <- extract_outcome_data(
    snps = expo_rt$SNP,
    outcomes = 'ukb-d-20544_5'
  ) 
  harm_rt <- harmonise_data(
    exposure_dat =  expo_rt, 
    outcome_dat = outc_rt,action=2)
  mr_result<- mr(harm_rt)
  result_or=generate_odds_ratios(mr_result) 
  result=rbind(result,cbind(id=i,pvalue=result_or$pval[3]))
}
write.table(result,"result.txt",sep = "\t",quote = F,row.names = F)


###sensitivity analysis
### i indicates the id of the immune cell associated with the phobia
expo_rt<-extract_instruments(outcome=i,p1 = 1e-5,
                               clump = T,
                               p2 = 1e-5,
                               r2 = 0.1,
                               kb = 500) 
  outc_rt <- extract_outcome_data(
    snps = expo_rt$SNP,
    outcomes = 'ukb-d-20544_5'
) 
  harm_rt <- harmonise_data(
    exposure_dat =  expo_rt, 
    outcome_dat = outc_rt,action=2)
  mr_result<- mr(harm_rt)
  result_or=generate_odds_ratios(mr_result)
pleiotropy=mr_pleiotropy_test(harm_rt)
pleiotropy
heterogeneity=mr_heterogeneity(harm_rt)
heterogeneity
presso=run_mr_presso(harm_rt,NbDistribution = 1000)
mr_scatter_plot(mr_result,harm_rt)


### Reverse analysis
outcome_ids <- sprintf("ebi-a-GCST%d", seq(90001391, 90002121, by = 1))
###outcome_ids <-outcome_ids[1:731]
result=data.frame()
for (i in outcome_ids) {
  expo_rt<-extract_instruments(outcome='ukb-d-20544_5',p1 = 1e-5,
                               clump = T,
                               p2 = 1e-5,
                               r2 = 0.1,
                               kb = 500,
  ) 
  outc_rt <- extract_outcome_data(
    snps = expo_rt$SNP,
    outcomes = i
  ) 
  harm_rt <- harmonise_data(
    exposure_dat =  expo_rt, 
    outcome_dat = outc_rt,action=2)
  mr_result<- mr(harm_rt)
  result_or=generate_odds_ratios(mr_result) 
  result=rbind(result,cbind(id=i,pvalue=result_or$pval[3]))
}
write.table(result,"result.txt",sep = "\t",quote = F,row.names = F)
###sensitivity analysis
### i indicates the id of the immune cell associated with the phobia
expo_rt<-extract_instruments(outcome='ukb-d-20544_5',p1 = 1e-5,
                               clump = T,
                               p2 = 1e-5,
                               r2 = 0.1,
                               kb = 500) 
  outc_rt <- extract_outcome_data(
    snps = expo_rt$SNP,
    outcomes = i
  ) 
  harm_rt <- harmonise_data(
    exposure_dat =  expo_rt, 
    outcome_dat = outc_rt,action=2)
  mr_result<- mr(harm_rt)
  result_or=generate_odds_ratios(mr_result)
pleiotropy=mr_pleiotropy_test(harm_rt)
pleiotropy
[bookmark: OLE_LINK9]heterogeneity=mr_heterogeneity(harm_rt)
heterogeneity
presso=run_mr_presso(harm_rt,NbDistribution = 1000)
mr_scatter_plot(mr_result,harm_rt)
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