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An Efficient eQTL Detection Method Based on Gene Expression Clustering
WU Hongshan'"*, ZHAO Yaning"?, GU Linlin"*, FANG Ming"*
(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Healthy Mariculture for the Fast China Sea, Ministry of Agriculture and Rural Affairs, Xiamen 361021, China)

Abstract: eQTLs are important tools for revealing the relationship between genetic variation and gene phe-
notypes. Improving eQTL detection efficiency helps in discovering new regulatory elements and target genes,
which is crucial for understanding genetic regulatory mechanisms. This study developed a method based on
gene expression clustering and multivariate analysis. By leveraging the correlations in gene expression levels
within certain genomic regions, genes with high correlations (> >0.5) are grouped together. Subsequently, a
multivariate analysis model is used to identify cis- and trans-eQTLs that regulate the expression of multiple
genes simultaneously. When analyzing the human GTEx public dataset, the new method demonstrated excellent
performance, significantly enhancing eQTL detection efficiency. We examined six tissues from the GTEx. v8
dataset and discovered new eQTLs, with an increase of 15.3% in their numbers. This study proposes a new
eQTL identification method applicable to diploid organisms, providing a foundation for efficient eQTL mapping
in diploid aquaculture species.

Keywords: eQTL; GTEx; gene clustering; multivariate analysis; detection method

0 38§

K 52 Z2 MR ) L T 4 B AF 5T ( genome-wide association study, GWAS) 78, GWAS i 5 F
BZ PR EOC ], T BT EE eQTL i w4 2, RGN AL ) eQTL H AT H 35
I E 2T TR EAM T . 2B, GTEx $UH 4 & 2020 42 8 7 19— Pe KRB %, A fs 54

[WFs EHEI] 2024 -08 - 14
[E€MB] Was ARR ARSI H (2021J02045)
[BEEE] Jrth (1979—), WL, #dz, e, NFaEBEEMPI . E-mail:fangming618@ 126. com

http: //xuebaobangong. jmu. edu. cn/zkb



* 440 - FFRREM (HRBERRD 530 %

FIORIRIZH R 838 AMFEAR 4 280 P 11 B ) e s W Aot A A2 U B IR R i i, hg
— AT AR R, DADETE AU S i BE N A FIR ML, DT R B J A% PR 3R 5 5 2 A
AR 73 THUE], B e A TXF g A A L] ) 2R
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Fig.1 Plot of correlation coefficients of three genes in gene clusters where a new cis—eQTL was found
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