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Introduction

BovReg WP4.3 - Introduction

eQTL ( Expression Quantitative Trait Loci ) association study: Identifies the genetic variants 
that affect the gene expression

eQTLs explains about 70% of heritability due to DNA variants changing gene expression and 
RNA splicing via cis and trans effects. Xiang et al., 2023, Cell Genomics

Tian, Lu, et al 2014
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BovReg WP4.3 - Introduction

sQTL: The presence of the variant at the 
locus affects the splicing of gene

aseQTL: The ratio of expression of a gene 
differs from 1:1 from two parental 
haplotypes by the presence of 
heterozygous SNP at a locus

Association between millions of genetic variants and thousands of genes typically 
measured in hundreds of individuals
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BovReg WP4.3 - Introduction

Nextflow is a workflow management software which enables the writing of scalable and reproducible scientific 
workflows developed by seqera labs using Groovy programming language.

Features
- Integrate software packages.

- Environment management systems such as Docker, Singularity, and Conda. 

- Allows existing pipelines written in common scripting languages, such as R and Python, to be seamlessly 
coupled together. 

– The nextflow DSL allows to run workflows on cloud or high-performance computing (HPC) infrastructures.
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BovReg WP4.3 - Workflow

eQTL Bioinformatics workflow
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BovReg WP4.3 - Workflow

eQTL Bioinformatics workflow
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BovReg WP4.3 - Workflow

Source Code Publication
• The eQTL BovReg workflow paper 

was submitted to NAR Genomics and 

Bioinformatics 

• Currently under review

eQTL Bioinformatics workflow

https://github.com/BovReg/BovReg_eQTL



Praveen Krishna Chitneedi, Postdoc BovReg Final Conference - Brussels
(14-15 February 2024) 

BovReg WP4.3 - Workflow

aseQTL Bioinformatics workflow
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BovReg WP4.3 – BovReg data

BovReg data for eQTL analyses

Genotype data imputed to whole genome sequence level 
available for corresponding RNAseq samples
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BovReg WP4.3 - Results

Results : Cis-eQTL 

Expression phenotypes Liver Rumen Jejunum Muscle Adipose Blood Mammary Milk

Genes

in annotation 44638 44638 44638 44638 44638 44638 44638 44638
after filtering out 

10% samples 15497 13795 14324 15226 19280 16391 19681 13032

Pnominal < 0.01 15123 10731 12304 12539 9072 15573 3701 11142

Padjusted < 0.05 6540 1747 2393 1235 2393 6453 949 490

Transcripts

in annotation 278769 278769 278769 278769 278769 278769 278769 278769
after filtering out 

10% samples 56359 48650 52877 53014 72031 82561 50643 53382

Pnominal < 0.01 56129 39975 42393 42767 70971 77358 18232 45887

Padjusted < 0.05 27647 5067 4556 2941 8010 28741 11047 2415

sQTL Padjusted < 0.05 7176 6092 7251 1787 2358 33744 9592 20
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BovReg WP4.3 - Results

Results : Cis-eQTL in liver tissue

Distribution of experiment-wise significant cis gene-level eQTL (padj < 0.05) per chromosome 
for liver
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Results : cis-eQTL comparative study

Example BTA6

– An association signal at BTA 6:88.6 Mb with peak at  200-Kb region (BTA 6:88.5–88.7 Mb) in GC CNV region 
(Young-Lim Lee et al. 2021).

– Similar to our study GC CNV was predominantly regulation expressed in liver tissue. 

BovReg WP4.3 - Results

Chr Start End Strand Blood Liver Mammary Rumen Milk Adipose Jejunum Muscle

6 88543235 88706096 + 0 1 0 0 0 0 0 0
6 88720503 88741984 + 0 1 0 0 0 0 0 0
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BovReg

MSTRG.5012: a novel, yet undescribed lncRNA with strong eQTL signal

cis eQTL signal for MSTRG.5012
Merging genome annotation, transcript classification

Results : Cis-eQTL with BovReg annotation

BovReg WP4.3 - Results
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BovReg WP4.3 - Summary

Summary 

• We created a Bioinformatics pipeline for eQTL detection using Nextflow 
and made available in GitHub

• Performed eQTL association studies with BovReg data sets 

• Integrate the aseQTL analysis with BovReg eQTL pipeline

• With BovReg annotation, we discovered significant eQTLs in previously 
unannotated transcripts

• These eQTL results were fed into subsequent work packages on BovReg 
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Thank you for your attention

www.bovregproject.eu
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