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» 4 healthy Thoroughbreds (2 F, 2 M; 3-5 years)

- Full clinical phenotyping
« > 80 tissues, 4 fluid types and 9 microbiome sites
collected




Core FAANG Studies

8 tissues: adipose, cerebral cortex, heart, liver, lung,
laminae, ovary, skeletal muscle

Data complete Sequencing Samples obtained
Uploaded to EMBL-ENL Complete Funding secured
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Efforts to Identify Tissue-Specific
Histone Marks in the Mare

N. B. Kingsley?, Natasha A. Hamilton®, Gabriella Lindgren**, Ludovic Orlando®,
Ernie Bailey’, Samantha Brooks®, Molly McCue®, T. S. Kalbfleisch’, James N. MacLeod’,
Jessica L. Petersen ™, Carrie J. Finno? and Rebecca R. Bellone '**




w
Core FAANG Studies —4 TBs iz

INSTYTUT ZOOTECHNIKI
PANSTWOWY INSTYTUT BADAWCZY
NATIONAL RESEARCH INSTITUTE
OF ANIMAL PRODUCTION

Whole-genome sequencing (20x) n
RNA-seg (MRNA and small RNA) n

ChlP-seq: ﬂ
H3K4mel

H3K4me3
H3K27me3
H3K27ac

RRBS (National Research Institute, Poland ¥4 (W

Mares Stallions




Core FAANG Studies — 4 TBs

Whole-genome sequencing (20x) n
RNA-seg (MRNA and small RNA) n
ChlP-seq: ﬂ

H3K4mel

H3K4me3

H3K27me3

H3K27ac Mares Stallions

RRBS (National Research Institute, Poland ¥4 (W
CTCF-seq ¥4

f b4
|

]

o




Core FAANG Studies — 4 TBs

Whole-genome sequencing (20x) n
RNA-seg (MRNA and small RNA) n
ChlP-seq: ﬂ

H3K4mel

H3K4me3

H3K27me3

H3K27ac Mares Stallions

RRBS (National Research Institute, Poland N4 @
CTCF-seq ¥4
ATAC-seq n

f b4
|

]

o




(Vs
-
O
)
(O
. -
O
O
1
[
@
Q
-
(Vp)
2

T

A

Adopt




o
4,
7

<

Z

o

_
W
-
V)

D

D

<

+
Q
O

S

<

-
o
0
e}
o
@
©
3
I
0_
=
X
o
n
©
2
©
)
©
°
(]
W
L
o
=
5
<3
w

34 tissues from 2 horses
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Adopt-A-Tissue — ChlP-seq

- 4 additional tissues
- Spleen
- Bone (MC lI)
- Bone (sesamoid)
- Skin

diogendﬁe




Heart

Lamina

Core Liver
. Lung
(Tissues ..
Ovary
ParietalCortex
Skin

Testes

AdiposeLoin
AdrenalCortex
Cecum
CerebellumVermis
Cornea

DDFT

DRG

Duodenum
Fibroblasts
FrontalCortex

+ 8 core tissues (mares) n
- Integrated FAANG

Jejunum
Keratinocytes

transcriptome (RefSeq, JonetEss

rynx

Ensembl, FAANG)

MammaryGland
MitralValve
OccipitalCortex
PBMC

Pituitary

Retina
RightAtrium
RightVentricle
SDFT

Tissue

8 core tissues (stallions)

Sacrocaudalis
Sesamoid
SpinalCordL6
SpinalCordT8
Spleen
Suspensory
TemporalCortex
Uterus
LeftVentricle
LongissimusMuscle
SkinDorsum
Adipose
Amygdala
BoneMarrow
Caput

Cauda
Corpus
Hippocampus
LymphNode
UnpigSkin
FetCartilage
NeckSkin

Sample
. F-AH1
F-AH2
e M-AH3
M-AH4

Bone

10 20 30 40 50
Change in properly paired reads %




Additional FAANG Studies

Karyotyping ﬂ
Keratinocyte cell culturen
Fibroblast cell culture H
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Prediction of histone post-translational modification patterns
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Data Availabil

& FinnolLab / FAANGtracks ' Public <X Edit Pins

<> Code (© Issues 2 17 Pullrequests @ Actions [ Projects OO0 Wiki @ Security |~/ Insights &3 Settings

¥ main ~ ¥ 2 branches © 0tags Go to file Add file ¥

* SichongP Update README.md ... 2ce9a36 4 minutes ago Y 64 commits

UCSC genome
b ro WS e r t ra C k h u b fo r‘ hubDirectory turn off auto scaling for RNA tracks 4 days ago

scripts INteraction file 4 days ago

L ]
e q u I n e FAA N ( i tools fix: human readable gene names now showing up last month

LICENSE Initial commit last month

d a ta S et README.md Update README.md 4 minutes ago

README.md V4

FAANGtracks

A collection of UCSC tracks based on data generated by the equine FAANG project

Use this link to view tracks in UCSC genome browser:
https://genome.ucsc.edu/s/cjfinno/equCab3
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Where are we going from here?

- Equine Pan genome
- Equid T2T project

- Continued incremental funding and
contributions

- USDA Animal Genome Blueprint project




Pan Genome Efforts

Arabian Shire Donkey Grevy’s Quarter

\,;9 Y m” mare
1S 3 { {-/ﬁ 5 1% P ¥ 7 it
Yy T 4 ke 4 § B P ]

Zebra sire  horse mare

W
¥

Scaffold N50s Scaffold N50s
Donkey: 92,846,730 Arabian: 80,722,027 Donkey: 96,591,109 Quarter horse: ?
Thoroughbred: 84,665,427 Shire: 83,119,518 Thoroughbred: 87,715,332 Zebra:




T2T Effort

Data In hand:

Mule HiFi: 46.94X
Mule lllumina: 64.12X
Arima HiC: 39.97X
Dam Illlumina: 50.02X
Sire lllumina: 50.28X

Assembly Statistics: Assembly Statistics:

Donkey Haplotype Thoroughbred Haplotype
ContigN50: 31.35MB ContigN50: 40.80MB

Salsa2 ScaffoldN50: 50.633Mb Salsa2 ScaffoldN50: 66.42Mb

Currently In Process

ONT long read data:

Adam Phillippy,

Alice Young,

and Shelise Brooks NHGRI




Data re-use: Containerized
Workflows

- Snakemake workflows in a singularity container
 Can run within slurm

- Short read mapping and variant calling

- RNA-Seq mapping and quantification




Solution: Real time access to
processed data sets

IGV

Many online tools can use links to
indexed genomic data (bam,gtf,vcf,

BigWig files directly
imal Tissue D ; U CS C
AH1 whole tissue (WG
AH2 whole tissue (WG G enome

AH3 whole tissue [WGS i Browser
AH4 whole tissue [WGS i
NCBI

Genome
Browser

Command line
tools like Samtools




Phenotype Data

 Grayson Jockey Club: Thoroughbreds

« American Quarter Horse Association: Quarter Horses

- Disease Phenotypes:
- |diopathic abortions

- Various conditions identified by horse owners,
veterinarians, and breed associations
- Megaesophagus
« Parrot Mouth
« Bone Striation




Hands-on Demo of Containerized
Workflows and a Data Repository
to Support Efficient,
Standardized, Interoperable
Genomic Analysis: An Equine
Example

Pacific H-I (2"9 Floor)
Monday 6:20-8:30
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