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[Abstract]  Objective To explore possible associations of 19 coagulation factor phenotypes and three common
neurodegenerative diseases (NDDs) by a bidirectional two-sample Mendelian randomization (MR) approach. Methods ~Genome-

wide association study (GWAS) data for 19 plasma coagulation factor phenotypes were obtained from the GWAS Catalog database,
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and genetic data for Alzheimer's disease (AD), Parkinson's disease (PD), and amyotrophic lateral sclerosis (ALS) were acquired from
the IEU Open GWAS database. The inverse-variance weighted (IVW) method was used for causal inference, and the Cochran Q test
was employed to assess single nucleotide polymorphism (SNP) heterogeneity. To exclude the interference of horizontal pleiotropy,
the MR-Egger intercept test was conducted, combined with "leave-one-out" sensitivity analysis and reverse MR validation, to evaluate
the specific effects of SNP loci and the stability of the causal direction. Colocalization analysis was also performed to validate the
positive SNPs identified in the MR results. Results Plasma coagulation factor XIII (FXIII) level (OR=0.951, 95% CI 0.925~0.978,
P=0.0004), plasma coagulation factor XI (FXI) level (OR=0.972, 95% CI 0.950~0.994, P=0.016), and plasma coagulation factor VII
(FVII) level (OR=1.024, 95% CI 1.001~1.048, P=0.035) were associated with AD; plasma coagulation factor V (FV) level (OR=
1.188, 95% CI 1.013~1.393, P=0.033) was related to PD; plasma vitamin K-dependent protein C level (OR=1.108, 95% CI 1.104~
1.178, P=0.00084), and activated protein C level (OR=1.149, 95% CI 1.034~1.276, P=0.009) were associated with ALS. No
horizontal pleiotropy or heterogeneity was detected in the above positive results. Colocalization analysis revealed two SNPs
(rs11904888, rs8119351) with medium levels of evidence, indicating that they are common genetic factors for the relevant

coagulation factors and NDDs. Reverse MR results showed no significant reverse effects of the three NDDs on the corresponding

coagulation factors. Conclusions FXIII and FXI levels are protective factors for AD, while F VIl is a risk factor for AD occurrence;

FV is arisk factor for PD; plasma vitamin K-dependent protein C and activated protein C are risk factors for ALS.
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Significant correlation of 8 coagulation factor phenotypes and three neurodegenerative diseases as the results of Mendelian

TR GWAS %t 2 5 2k Je) SNP(Y) Mk B SE P OR(95%CI)

IR T X ebi-a-GCST90019403 B 7R 1 B 6 IVW  -0.049 0014 0.0004 0.951(0.925~0.978)
HE I TXa ebi-a-GCST90019430 B 7 PR R 5 vw 0.059 0.030 0.047  1.061(1.000~1.126)
B R TXT prot-c-2190_55 1 BT R T SR 2 IVW  -0.027 0011 0016  0.972(0.950~0.994)
g lNES R prot-c-3184_25 2 B 7R PR R 2 VW 0.024 0011 0035  1.024(1.001~1.048)
LTV ebi-a-GCST90019453 A4 AR 6 vw 0.172 0.081 0.033 1.188(1.013~1.393)
1ML R XTI ebi-a-GCST90019403  WLZE4i M R WH AL AiE 3 IVW  -0.048 0020 0.018 0.952(0.915~0.991)
A R KARBPEE I C ebi-a-GCST90019423  MLZE45 M 2B AL AE 3 VW 0.103 0.030 0.00084 1.108(1.104~1.178)
LB C prot-a-2380 L 4 0N 2% Rl AL RE 2 vw 0.139 0.053 0.009  1.149(1.034~1.276)

GWAS. &I R4 Y ; SNP. ST IR 2 A0 VWL 30y 25 Ikl

2.1.2  JRI MR Il MRIMTZ R SR, AD.
PD. ALS 5 HXF 0 1) 8 i il R 1~ 2 74 2 (] o W 43¢
FI U 5 4 DR SR B . SRR M 2 SR R, AT
RUARAEAE W 0 5 M (P>0.05) BUK SF- 22 %4 (P>
0.03), FERAMFTEEE FAMEE AT 5 B AR (R 2) o

2.1.3 & &I F 75 3 Fh NDDs A9 MR 45 B 1
GWAS Catalog B3 % 1 1) 19 FhE I K T2 A1 5 AD |
PD. ALSHMRZMHTZEIR IR, 4l 2R & i K 5=

AIJKSF- 5 AD AH G« Il 3% F X I K *F- (OR=0.951,
95%CI 0.925~0.978, P=0.0004) F/l Ifil 3% FXI/K ¥ (OR=
0.972, 95%CI0.950~0.994, P=0.016)-5 AD £ A% ;
ML %% FXa 7K F (OR=1.061, 95% CI 1.000~1.126, P=
0.047) A1 Ifil. % F VII 7K *F- (OR=1.024, 95% CI 1.001~
1.048, P=0.035)5 AD EIEAI . %F 102K FXa /K
1) BAETEZ BRI b 5 MAFAE 25 57, DR IE o 1
IR G SR R b, 3 R R g A BE Il [



@ R e

XXXXAEXX H XX H

R SFNBHIESENL A 7RI 3 R ZEBAT VN 14 52 5] MR 3 #r

Tab.2 Reverse MR Analysis of 8 positive coagulation factor phenotypes and three neurodegenerative diseases
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Tab.3  Heterogeneity test and horizontal pleiotropy test on Mendelian randomization results of coagulation factors and neurodegenerative
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Fig.2 Scatter plots showing strong correlation between 6 coagulation factor phenotypes and three neurodegenerative diseases
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Tab.4 Colocalization analysis on Mendelian randomization results of coagulation factors and neurodegenerative diseases
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