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Newly annotated genomic features for biology-driven genome selection: the BovReg contribution

> 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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Newly annotated genomic features for biology-driven genome selection: the BovReg contribution

> Epigenome maps enable functional follow-up of GWAS hits.! Wikdiype Muliiplicated
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> Recent efforts from the FAANG consortium have contributed to the functional annotation of the bovine
genome but, with a limited number of tissues, individuals and populations analyzed v
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> BovReg utilizes a diverse catalogue of tissues for functional annotation.
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> BovReg expanded the catalog of bovine non-coding RNAs by including non-polyadenylated transcripts.

> 48k genes models including >15k potentially novel transcripts!
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Class Compared with bovine annotation
i Features!
code Ensembl r.105 NCBI r.106
- . . . }
! _ complete transcripts wztl% exact match of intron 42873 (14.75%) 36660 (12.61%) '
e e e e e e S chain _ _ _ ___________________ .2 __ .- .!
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 W 4555 (1.57%) 6321 (2.17%)
transcripts with retained introns (not all introns o o
n matched or retained) 13812 (4.75%) 14760 (5.08%)
§ multi-exon transcrzpt:‘n ;t;zctz at least one junction 142987 (49.19%) 150476 (51.76%)
single exon transcript partially covering an intron o o
© (possible pre-mRNA fragment) 0{0:00%) 170 (0:96%4)
5 other same strand transcripts overlap with 6422 (2.21%) 9458 (3.25%)
reference exons
. transcipts with ‘mtron match‘ on the opposite strand 63 (0.02%) 81 (0.03%)
(likely a mapping error)
exonic transcripts overlap on the opposite strand i 5
X (like o or e but on the opposite strand) 10569 (3:64%0) 8817 (3.03%)
i transcritps fully contained within a reference intron 10961 (3.77%) 12419 (4.27%)
y transcripts with a rq’g;rz;e transcript within its 1871 (0.64%) 999 (0.34%)
p possible polymerase run-on (no actual overlap) 357 (0.12%) 342 (0.12%)
B epeat (al leaseolibbases sofimasked) X 000y 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.
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> BovReg expanded the repertoire of mature miRNAs annotated in bovine.
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Count of TSSs matched by gene symbol (sqrt scaled axis)

> 51,295 transcription start sites (TSS)

> 2,328 TSS-Enhancer regions shared across the three populations
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> We identified thousands of peaks for the different marks in our catalogue of tissues!
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> Around 25% of the genome was covered by different chromatin states (except quiescent)

—> Active enhancer (liver specific) only detected in neonate animals!! 1=+ -
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> We recaptured known enhancers and annotated new ones! ?n
Line 1 Herefords
= \/\
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> Mobile genetic element co-localized with liver-specific regulatory elements!
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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
phenotype mapping in cattle; Leonard, Mapel & Pausch, bioRxiv 2023.
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[ Perspectives & take-home message ]ﬂ:
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. © eQTL in different bovine tissues
Genomlc fe atures " (liver, blood, jejunum, rumen, milk cells, muscle, adipose tissue and mammary gland)
0 LOADING...
L’[ Transcriptome map ] \4 (G )
> 48k genes models including >15k potentially novel transcripts WP7/Task7.2: Validating biology-driven genomic selection

within and across small breeds

1,265 (638 known and 627 novel) miRNAs s . , ,
(French, Nordic, Swiss, Canadian beef and dairy breeds)

—> 51,295 transcription start sites (TSS)

—»2,328 TSS-Enhancer regions shared across the three populations

BovReg

—»[ Regulatory regions ] O e £
> 925,498 ATAC-Seq consensus peaks BovReg Final Conference
> 327,236 H3K4me3 consensus peaks University Foundation
Room “Felicien Cattier”
— 396,828 H3K4mel consensus peaks ?’”’f‘:”esp .
316,262 H3K27me3 consensus peaks [a—fr 14 (afternoon)
& 15 (full day)
> 454,530 H3K27ac consensus peaks sepniory 2024
Watch out our website www.bovreg.eu for
—> 643 ) 1 98 CTCF consensus peaks further details to be announced soon!
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L Mobile genetic elements (727 probes, EuroGenomics array)




BOVR@@%

Thank you for your attention! )
www.bovreg.eu

Y @BovReg m BovReg project
€) @Bovreg.H2020 [f]] BovReg

dicgendﬁ.e CRG"® %3

Centre

/ AARHUS
v UNIVERSITY  'nnovating Epigenetics Solutions sk AU y o
Regulation edinethics

o) HODOh,
<

ETHziirich Vbt m

# LIEGE université L k; “ Université MARTI_LU'T'HER
GIGA UKe “._‘ de Limoges UNIVERSITAT
LUONNONVARAKESKUS HALLE_W'TTENBERG

WALBERTA WV

Universiteit Utrecht

WAGENINGEN

Z e R 7 Ve |ljROSLN INRAZ

LA \\

% . —
e ‘ < . LIEGE université
. . universite

WUR, the Netherlands. Eovﬁeg General Assembly, October 2022. : GIGA ert

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 815668

Disclaimer: the sole responsibility of this presentation lies with the authors. The Research Executive Agency is not responsible for any use that may be made of the information contained therein.




