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[Abstract] Objective To explore the potential causal relationships between multiple dietary factors and chronic kidney
disease (CKD) using Mendelian randomization (MR) methods based on genome-wide association study (GWAS) data, as well as the
underlying molecular mechanisms. Methods MR methods with inverse variance weighted (IVW) as the primary approach were
employed to evaluate the causal effects of seven dietary composition (coffee, tea, alcohol, fruits, vegetables, red meat, and nuts) on
CKD. GWAS data of seven dietary composition was selected from UK Biobank, IEU Open GWAS, and NHGRI-EBI GWAS database,
while GWAS data of CKD from FinnGen database. Heterogeneity tests, horizontal pleiotropy tests, and sensitivity analyses were
conducted to assess the robustness of the MR results. Functional Mapping and Annotation (FUMA) platform was used to perform
nearby gene annotation and pathway enrichment analysis on significant single nucleotide polymorphisms (SNPs), so as to explore
CKD-related biological pathways. In addition, expression quantitative trait loci (eQTL) data of kidney cortex tissues from the
Genotype-Tissue Expression (GTEx) database were integrated to identify key CKD-related genes, and their expression levels were
validated using the Human Protein Atlas (HPA). Results MR analysis showed that coffee, tea, and fruit intake were significantly
negatively associated with the risk of CKD (P<0.05, ORs<1, and 95%Cls not crossing 1), suggesting that they may be potential
protective factors against CKD. In contrast, no significant causal associations were observed between the intake of alcohol, vegetables,
red meat, or nuts and CKD. Sensitivity analyses indicated no evidence of horizontal pleiotropy or heterogeneity, and the leave-one-out
analysis further confirmed the robustness of the results. Enrichment analysis indicated that coffee-related genes were mainly involved
in CYP450-mediated xenobiotic metabolism, reactive oxygen species response, and tryptophan metabolism; tea-related genes were
enriched in glycosaminoglycan degradation and lysosomal pathways; fruit-related genes were primarily enriched in inositol phosphate
metabolism and phosphatidylinositol signaling system. eQTL analysis identified proline-rich protein Hae Il subfamily 1 (PRHI),
G protein-coupled receptor kinase 4 (GRK4), and Rho guanine nucleotide exchange factor 35 (ARHGEF3S) as potential key genes.
Expression level of ARHGEF3S is intermediate or high, and GRK4 is intermediate in kidney. Conclusion The consumption of
coffee, tea, and fruits may reduce the risk of CKD, and their protective effects may be mediated through biological pathways involving
antioxidative stress, anti-inflammation, metabolic regulation, and autophagy.
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Tab.1 Characteristics of the GWAS data in this research

e A GWAS ID AR FeAR SNP(})
1213 ukb-b-9508 ukb 64949 9851867
R ukb-b-748 ukb 64949 9851867
Ahi I ukb-b-930 ukb 64949 9851867
TFEE DN ebi-a-GCST90096913 ebi 72276 5733788
JI PRI ebi-a-GCST90096908 ebi 62072 5733786
x ukb-b-6066 ukb 447 485 9851867
" LR 2TP S ukb-b-13344 ukb 64949 9851867
2 ukb-b-4078 ukb 64949 9851867
#® ebi-a-GCST90096926 ebi 434171 5733790
B H AT S BEORE ukb-b-13978 ukb 34317 9851867
FREEA L FARR) ieu-b-73 ieu 526 940 11887865
N AR ukb-b-13556 ukb 64949 9851867
em Z0y ukb-b-3751 ukb 64949 9851867
O ukb-b-16124 ukb 64949 9851 867
MY ukb-b-4961 ukb 64949 9851867
TR ukb-b-16576 ukb 421764 9851 867

ek ieu-b-45 ieu 222722 =
KR KR ukb-b-8676 ukb 64942 9851 867
AL ukb-b-10793 ukb 64949 9851867
1 ukb-b-13520 ukb 64949 9851867
L/ HEBRR ukb-b-1996 ukb 435435 9851 867
Fs: ukb-b-12566 ukb 64949 9851867
MR ukb-b-8089 ukb 448 651 9851867

i

RGBS ukb-b-13155 ukb 64949 9851 867
bl ukb-b-812 ukb 64949 9851867
e ukb-b-14145 ukb 64949 9851867
£ ukb-b-2862 ukb 461053 9851867
P A ukb-b-6324 ukb 461981 9851867
e A ukb-b-5640 ukb 460 162 9851867
] ukb-b-12276 ukb 64949 9851867
4 A ebi-a-GCST90096901 ebi 241092 5733790
A ebi-a-GCST90096921 ebi 312220 5733790
IR ukb-b-15960 ukb 64949 9851867
e FImEhieA ukb-b-15555 ukb 64949 9851867
e ukb-b-1099 ukb 64949 9851 867
ESIENSE ukb-b-12217 ukb 64949 9851867
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Fem GWAS ID SNPHH (1) itk OR(95%CI) P
i3 ukb-b-9508 B

W2 AL ——y 0.295(0.119~0.735)  0.009

MR Egger " ; 0.006(0.001~3.855)  0.365
T ¥ 0.391(0.130-1.183)  0.096
B 0.415(0.107~1.608)  0.331
JIASAR B : 0.428(0.118~1.556)  0.326
% ukb-b-6066 24
Wi 2 IMAL —a ; 0.655(0.475~0.735)  0.010
MR Egger 0.709(0.340~1.481)  0.370
T 0.717(0.479~1.073)  0.105
TR P — 0.590(0.293~1.191)  0.15S
JIASAR B —_— 0.681(0.469~0.991)  0.056
% ebi-a-GCST90096926 17
W25 IMAL —— 0.449(0.220-0.915)  0.028
MR Egger ' ! 0.228(0.013~3.886)  0.323
T : 0.363(0.130~1.013)  0.053
TR SR : 0.438(0.080~2.393)  0.35S
IR 0.344(0.086~1370)  0.150
HiiKE  ieub-4s 7 :
Wiy 2 AL ——— 0.572(0.428~0.763)  0.000
MR Egger i 0.478(0.153~1.491) 0259
I GRLIE 0.553(0.379~0.806)  0.002
TR B —— 0.531(0.322~0.876)  0.048
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