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BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

> BovReg consortium brings together scientists from twenty leading laboratories from different countries (EU,
Switzerland, international organizations, Canada and Australia)

> Aims to improve our understanding of the cattle genome; also provide a comprehensive map of functionally
active genomic features in cattle

> Critical for biological discovery and in linking genotype to phenotype; key knowledge for biology-driven
genomic prediction needed by scientific and industry livestock communities.
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BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

> BovReg utilizes a diverse catalogue of tissues for functional annotation.
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Transcriptome atlas ]U




BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

> BovReg expanded the catalog of bovine non-coding RNAs by including non-polyadenylated transcripts.

> BovReg improved the transcriptome annotation based on gene models.
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Compared with bovine annotation

= Features!
code Ensembl r.105 NCBI r.106
- . . . }
! _ complete transcripts wztif exact match of intron 42873 (14.75%) 36660 (12.61%) '
Y chain___________________ T _ T LTI
= transcripts contained in fhe reference (intron 4(0.00%) 3082 (1.06%)
compatible)
k containment of reference (reverse containment) 25403 (8.74%) 24814 (8.54%)
transcripts with retained introns (all introns o o
m sditEhed b rerined) 4555 (1.57%) 6321 (2.17%)
transcripts with retained introns (not all introns o o
n matched o retained) 13812 (4.75%) 14760 (5.08%)
5 multi-exon transcrzpt:‘n Z;léz at least one junction 142987 (49.19%) 150476 (51.76%)
single exon transcript partially covering an intron o 5
© (possible pre-mRNA fragment) 0{0:00%) 170 (0:06%)
5 other same strand transcripts overlap with 6422 (2.21%) 9458 (3.25%)
reference exons
. transcipts with ‘zntron match' on the opposite strand 63 (0.02%) 81 (0.03%)
(likely a mapping error)
exonic transcripts overlap on the opposite strand 3 5
X (like o or e but on the opposite strand) 10080 (64 7) 8817 (3:05%)
i transcritps fully contained within a reference intron 10961 (3.77%) 12419 (4.27%)
% transcripts with a rq’ie’:terr:)f transcript within its 1871 (0.64%) 999 (0.34%)
p possible polymerase run-on (no actual overlap) 357 (0.12%) 342 (0.12%)
LB epeat (el leaspi@bbasessofemasked) A0 00.00%)
] u none of the above (unknown, intergenic) 30830 (10.61%) 22308 (7.67%) :
Total number of transcripts 290,707

! Transcript classification code from gffcompare v.0.12.210,

>



Tissue-specific miRNA
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> BovReg expanded the repertoire of mature miRNAs annotated in bovine.
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Regulatory regions ]U




BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

> We identified thousands of peaks for the different marks in our catalogue of tissues!
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BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

Adult Liver vs Juvenile Liver

Volcano plot FDR <= 0.01

Juvenile Liver vs Neonate Liver

Volcano plot FDR <= 0.01

Adult Liver vs Neonate Liver

Volcano plot FDR <= 0.01

> Expanding the repertoire of regulatory regions in the different stages/ages. Diversity is key!
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BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

> Around 25% of the genome was covered by different chromatin states (except quiescent).

>The vast majority of TSS annotated on RNA-Seq were validated by chromatin states.

ATAC-Seq

LOADING...
(G D)

State (Emission order)
1) ATAC island

2) Enhancer & ATAC

3) Active enhancer & ATAC
4) Active Enhancer

5 ) Enhancer

6) Bivalent enhancer

7) Polycomb repressed

8) Polycomb repressed & CTCF| I
9) CTCF island

10) Enhancer & CTCF

11) Poised enhancer .

12) Active Element

13) Active TSS/promoter
14) Quiescent/low signal

ChIP-Seq ]

Genome Cov. (%)
Average + SD

Across all individuals

0.90 £ 1.11
0.54 + 0.44
0.66 £ 0.54
1.26 £ 0.83
6.43 +2.73
1.72+1.71
8.31£5.82
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142+ 0.38
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> Mobile genetic element co-localized with liver-specific regulatory elements!

# LIEGE université
GIGA institute
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genotyping array (public)
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Genomics
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“Given the SV size distribution spike around the size of LTR elements, it is likely such
transposable elements will increasingly be identified as a driving force behind bovine
phenotypic diversity” - Pangenome genotyped structural variation improves molecular 12
phenotype mapping in cattle; Leonard, Mapel & Pausch, bioRxiv 2023.
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[ Perspectives & take-home message ]ﬂ:
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BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

> Preliminary data: new isoforms validated.

Perspectives!

> Long-read cDNA sequencing (ONT-Seq)

> First trial: one flow cell - 6 samples S
- Ensembl
- K
b - ——
W Adrenal gland cortex BovReg
aq Liver MSTRG.31538.1 (Illumina)

A
Thyroid gland 9" Liver

K Skeletal muscle Testls

[ 96,623 transcripts assembled ] BOVR@O

Understanding cattle genor nt:~
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L

We still need
to increase :
coverage! LS

91,445 transcripts assembled Illumina
(same samples)

gft-compare é
v

58.68% of the transcripts assembled by Illumina exhibits a :L
perfect match with ONT transcripts!
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BovReg Exploring tissue-specificity in the regulatory landscape of bovine genome

R @,
\i_:\ Perspectives & take-home message!

> BovReg expanded the repertoire of regulatory elements annotated in cattle.

> BovReg identified (unannotated) tissues-specific regulatory elements across different developmental stages.
> Mobile genetic element co-localized with tissue-specific regulatory elements.

> Panel of tests for unfixed MGE insertions in cattle: a legacy of BovReg!

- --
Genes | Genomes | Genetics

OXFORD

BovReg

Understanding cattle genomes

Improving the annotation of the cattle genome by Bovkeg kil CuSegs

annotating transcription start sites in a diverse set of
tissues and populations using Cap Analysis Gene
Expression sequencing

University Foundation
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(virtual participation available)
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