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Background

-Genomic data allows us to identify regulatory
elements and SNPs in key tissues of different
livestock species, including cow

-How regulatory elements and SNPs influence gene
expression and subseguently modulate phenotype
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Selection of SNPs
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Testing Enhancers and Promoters
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Enhancer 1 has enhancer activity

SNPs Identified method /PErr?kr]gcr)]t:eerr Enhan((:lfl;?ctlwty
Enhancerl 13 SNPs ATAC-enhancer ChIP Enhancer 2.13
Enhancer2 1SNP_t/c ATAC-enhancer ChIP Enhancer 4.06
Enhancer3 1SNP_a/c ATAC-enhancer ChIP Enhancer 2.64
Enhancer4 1SNP_t/c ATAC-enhancer ChIP Enhancer 0.98
MT/WT Activity MT/WT (N6)
Enhancer2 1SNP_t/c ATAC-enhancer ChIP Enhancer 0.81

Enhancer3 1SNP_a/c ATAC-enhancer ChIP Enhancer 0.23



CRISPR-mediate deletion of SNPs cluster element in
Enhancer 1

Strategy of CRISPR-mediated deletion of Enhancerl in MDBK cells

Generation of MDBK cells with deletion
Confirmation of CRISPR-mediated editing
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630 Genesare altered in Enhancer 1 SNPs
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630 Genesare altered in Enhancerl
deletion mutants

DEGs ciuster heatmaps((NostressCRIS / Nostrass))
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WT Clone Clone2 Significantly changed gene expression in two CRISPR
1 (Enhancer1 deletion) clones compared to MDBK WT
(FDR<0.001)
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Validation with gPCR confirmsthe accuracy
of RNAseg
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Cédl growth and cycle pathway are affected by the lack
of 13SNPsin Enhancer1 region
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Cédl growth and cycle pathway are affected by the lack
of 13SNPsin Enhancer1 region
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Cell cycle -

MicroRNAs in cancer -

DNA replication -

Pathways in cancer -

Gastric cancer -

Homologous recombination -

Human T-cell leukemia virus 1 infection -
IL-17 signaling pathway -

Small cell lung cancer -

Hepatocellular carcinoma -

Axon guidance -

Legionellosis <

Aminoacyl-tRNA biosynthesis -

Glycine, serine and threonine metabolism -
Fatty acid elongation -

HIF-1 signaling pathway -

Base excision repair -

Fanconi anemia pathway -

Bladder cancer -

Pancreatic cancer -

Qvalue
® 0
@
® 0.01
@ 0.02
]
@ a 0.03
&
@ 0.04
@
@ Gene Number
® o ®7
Py ® 19

® @ 3
° @

T

8 . @5

0 05 049 A% 0225 03

Rich Ratio

12



HiC and 3C assay revealsthe interaction of the
Enhancerl with BIN1
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HiC and 3C assay revealstheinteraction of the
Enhancer1 with BIN1

Gene Name Reads Interaction Enhnacer Interaction
BIN R1_74 Enhancerl Yes
BIN R1_108 Enhancerl Yes BINT (Primer set1)
c 2.0
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Conclusion

We have generated more than 10 SNPs deletion mutantsin
regulatory elements using CRISPR-mediated gene editing

Beef trait-specific SNPs in Enhancer 1 element deletion showed
630 gene expression alterations including cell cycle and growth

We have identified chromosomal interaction between Enhancerl
and BIN in normal and stressed conditions
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