Expression quantitative trait loci
in whole blood influence putative
immune genes in sheep
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Genomic Selection = improved
genetic gain

Some traits are difficult to influence

Gene expression can help unpick
difficult phenotypes e.g. immune
traits

Can focus on immune relevant
tissues and cell types

|ldentify genomic regions controlling
traits of interest

SNPs can be incorporated into GS
algorithms



Context & aims




Study populations

e 1 group of animals
* Lambs ~9 months old

* Blood samples
* RNA-sequencing
* Matched genotypes
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Methods

Wet Lab: Computational:
* RNA-sequencing of whole blood * Transcript quantification (Kallisto)

* White blood cells * Count matrix for downstream analysis
* SNP genotyping e Gene Ontology (EnrichR)

* |llumina Ovine 50k chip * Detection of functional pathways

* eQTL analysis (MatrixQTL)
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Matrix eQTL: ultra fast eQTL analysis via large matrix operations

Andrey A. Shabalin

Image courtesy of ISGC - sheephapmap.org



eQTL analysis
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eQTL analysis - covariates

PCA of study population genotypes
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eQTL analysis finds significant associations

chrX

H‘n I\ ‘M .‘"‘j‘

e 611 eQTL found
(FDR <0.05)

235 —

31

.
.

- .

N

- "

.
et
LRI LY

e Distributed across
the genome

e pA Oty
.
-

(2]
g
£



Gene ontology pathways

Biological Processes top 10 GO terms

SRP-dependent cotranslational ... 4

cytoplasmic translation (GO:00... q
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E protein targeting to ER (GO:00... | 0.00050
°® { H O u Se ke e p i n g’ é cellularrrlacrnmnlec.ule hinsynt...: 0.00075
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Gene count

Mammalian Phenotype top 10 GO terms

MP:0013795 abnormal colon goblet cell mo... q
MP:0003657 abnormal erythrocyte osmotic ...

® Pathways related to MP:0030670 increased circulating phenyla... 1

P value

MP:0013418 increased memaoary-marker gamma... 0.0025

i m m u n e fu n Ct i O n S % MP:0002640 reticulocytosis 0.0050
5 MP:0000062 increased bone mineral densit... 0.0075

E MP:0012114 absent inner cell mass pralif... 0.0100

MP:0002447 abnormal enthrocyte morpholo... 0.0125

- MP:0008565 decreased interferon-beta sec... 1

MP:0001547 abnormal lipid level 7

Gene count



Annotated eQTLS
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Potential regions of interest

ENO1 in Sheep Gene Expression Atlas
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STING1 in Sheep Gene Expression Atlas
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Conclusions

Expression quantitative trait loci in sheep liver and
muscle contribute to variations in meat traits

o O n e Of t h e fi rSt e QT L St u d ie S i n S h e e p Zehu Yuan, Bolormaa Sunduimijid, Ruidong Xiang, Ralph Behrendt, Matthew I. Knight, Brett A. Mason

Coralie M. Reich, Claire Prowse-Wilkins, Christy J. Vander Jagt, Amanda J. Chamberlain, lona M. Macleod,

Fadi Li, Xiangpeng Yue &9 & Hans D. Daetwyler &

* Immune traits are complex, eQTL can help

* Further investigation of these markers to validate role in immune
function

* Integration with GWAS datasets to determine genomic regions underlying
phenotypes

* Potential use in genomic selection in the future



Ovine PBMCs isolated from

whole blood (x20 magnification)

* 3 adult sheep

* Ficoll sorting of whole blood

* Nuclei fixation

* Parse Evercode assay

* Multiplexing barcode protocol

 RNA-sequencing (Nextseq)

Fixed nuclei

Parse
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Single-nuclei RNA-sequencing

* Demultiplexing

* Analysis using
Seurat

e Cluster
identification
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Thank you!
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