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Gene

Histone tail

Histone Methyl group

DNA inaccessible, gene inactive

‘HiAstone tail

Acetyl group

DNA accessible, gene active

* Methylation histone & DNA
causes nucleosome to be
tightly pack

* Transcription factors cannot
bind DNA & genes are NOT
expressed

* Histone acetylation results in
loose packaging

* Transcription factor CAN
bind DNA & genes can be
expressed
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Obijectives

1. Develop a deep and robust dataset of transcribed
elements in the sheep genome.

2. Develop a deep and robust dataset of transcription
regulatory features in the sheep genome.

3. Annotation of the ovine genome reference assembly.

4. Provide ovine FAANG data and support to the public.




Materials and Methods

= We generated a new high quality reference genome
sequence de novo assembled using (PacBio) sequence and
Hi-C data.

= The 2.87 Gb assembly (Oar_rambouillet v1.0, GCA 002742125.1)

= 100 tissues collected (snap & slow frozen) from Benz 2616
in April, 2016 at USU

= BioProject PRINA414087

= FAANG Annotations from the same
animal - Oar_rambouillet v1.0
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Objectives

1. Develop a deep and robust dataset of transcribed
elements in the sheep genome.

= Three types of transcriptome data on tissues

1) Using poly-A+ mRNAs transcript sequence
2) Small noncoding microRNAs sequence

3) Full transcript (1ISO) sequence PacBio

Pre-mRNA mRNA Protein Coding Region
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Sheep FAANG Assays
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Obijectives

1. Develop a deep and robust dataset of transcribed
elements in the sheep genome.

= RNA sequencing and transcriptome analyses is in progress.

Tissues Tissues
: Total
Transcript run by run by T
Kim Worley | Tim Smith SSEES
29 31 60

MRNA
miRNA 30 - 30
Iso-Seq 3 15

Bor Colegeof Nedice USDA aa




Obijectives

1. Develop a deep and robust dataset of transcribed
elements in the sheep genome.

2. Develop a deep and robust dataset of transcription
regulatory features in the sheep genome.

1) Cap Analysis of Gene Expression: CAGE — Sequencing

N

Chromatin accessibility: ATAC — Sequencing

W

)
) Histone modification: Chromatin Immunoprecipitation — Sequencing
)

DNA methylation: Reduced Representation Bisulfite and Whole Genome
Bisulfite Sequencing

N




Sheep FAANG Assays
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Regulatory Feature Assays

= CAGE assay & analyses, lead by Emily Clark and Alan
Archibald is currently in progress.

In total 58 samples of MRNA were shipped to Scotland

CAGE assay sequenced on the HiSeq 2500 platform

To date 40 different tissues have been analyzed
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CAGE - Sequence

CYP1B1- Cytochrome P450 family subfamily b1

Adrenal
cortex

Cerebral
cortex

Kidney
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Vagina
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5,950,600 bp
|

85,950,800 bp

1,104 bp
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Type: transcript

gene_id: ENSOARG00000009090
gene_version: 1

transcript_id: ENSOART0000000989:
transcript_version: 1

gene_name: CYP1B1

gene_source: ensembl

gene_biotype: protein_coding
transcript_name: CYP1B1-201
transcript_source: ensembl
transcript_biotype: protein_coding
Type: exon

gene_id: ENSOARG00000009090
gene_version: 1

transcript_id: ENSOART0000000989:
transcript_version: 1

exon_number: 1

gene_name: CYP1B1

gene_source: ensembl

| gene_biotype: protein_coding

transcript name: CYP1B1-201

v

TSS = Transcription Start Site




Regulatory Feature Assays

= ChIP-Seq & ATAC-Seq, are in progress in collaboration with
Brenda Murdoch, Stephen White and Michelle Mousel.

= Separate pilot projects are underway to ensure protocols are
working for sheep tissues.

= [|nitial pilot experiment to develop protocols are being analyzed
= 3 tissues from 2 female and 2 males
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ChIP — Sequence for H3K27ac

Albumin (ALB): expected to be expressed in the liver and available for transcription
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Regulatory Feature Assays

= DNA methylation, is being lead by Shannon Clarke and Rudiger
Brauning.

= Reduced Representation Bisulfite Sequencing
= on the same 60 tissues as the RNA sequence

= Whole Genome Bisulfite Sequencing
= for 22 core FAANG tissues
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m reSe a rC h - Metvier, R.et al. Cycial ONA methylation of a transcriptionally active . Nature 852, 45-50 {2008).




Summary

1. Transcriptome data for 60 tissues.

2. Transcription regulatory features in the sheep genome.
= CAGE for 40 tissues completed
3. Annotation of the ovine genome reference assembly.

4. Provide ovine FAANG data and support to the public.
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40 adult tissues from L1 Hereford line
5 stages of mammary gland development
8 fetal tissues from L1 Hereford line

8 primary cell lines
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Summary

= Transcriptome for 40 adult tissues from L1 Hereford
Ine is close to completion

= Fetal tissues (3 male, 1 female) from L1 Hereford line

nave been collected

= Assay for primary cell lines are underway




Conclusions

1. Develop a deep and robust dataset of transcribed elements in
the genome.

= Sheep (60 tissues) & Cattle (40 tissues, mammary & fetal,
cells)

2. Develop a deep and robust dataset of transcription regulatory
features in the genome.

= Sheep & Cattle
3. Annotation of the genome reference assembly.

4. Provide FAANG data and support to the public.
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