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Primigeniusrind Bos taurus primigenius aurochs type Podolian Grey Steppe cattle
lowland dairy breeds
Galloway
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16 species of cattle are found all over the world: cattle can be found everywhere except in the deserts and in the polar regions

https://onlinelibrary.wiley.com/doi/10.1111/age.12974
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Gene flow and the likely adaptations of the introgressed genes between 7 bovine species

https://onlinelibrary.wiley.com/doi/10.1111/age.12974
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Modern classification of European cattle breeds on the basis of DNA (microsatellite) genotyping

https://www.mdpi.com/1424-2818/3/4/660
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Modern classification of European cattle breeds on the basis of Y-chromosomal DNA markers

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0015922
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SNP genotyping data from cattle provide new insights like so-called "selection signature" detection

The most outstanding signature detected among all breeds spans about 18.2 Mb of BTA9 and
1s positively selected in GLW. Even though there is more than one promising candidate gene in
this region, single-minded (Drosophila) homologue 1 (SIM1) is a reasonable target for
selection in a beef breed. SIM1 is thought to regulate body weight and is associated with

obesity in humans and mice (e.g. [53, 54]) and was, therefore, declared to be one of the
candidate genes for meat and carcass quality in cattle [55].

https://bmcgenomics.biomedcentral.com/articles/10.1186/1471-2164-14-908
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Whole-genome sequencing of Galloway cattle might provide new opportunities to find "the" genes behind

https://gallowaycattlesociety.co.uk/why-galloways.asp
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Whole-genome sequencing of Galloway cattle almost not performed

only 4 Galloway among 5116 taurine cattle

https://www.annualreviews.org/doi/abs/10.1146/annurev-animal-020518-115024
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A first example to show what we can do today

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0039477
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As is usually the case "there is no free lunch": eyelash and eyelid phenotypes associated with polledness

https://onlinelibrary.wiley.com/doi/10.1111/age.12915
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Details of the abnormal prepuce withdrawal phenotype displayed by some polled bulls

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063512
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Genome editing in livestock? Proof of principle provided in 2016

https://www.nature.com/articles/nbt.3560
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Genome editing instead of cloning?

https://www.nature.com/articles/s41587-019-0266-0



https://www.nature.com/articles/s41587-019-0266-0

Coat color genetics

http://www.miniature-cattle.com/graphics/Farbschl%C3%A4gePigmentierungenGALLOWAYS-free-share-wikimedia-commons.jpg
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Coat color genetics

Table 3.1 Suggested coat color loci and alleles in cattle.

The alleles are listed in their “predicted” dominance hierarchy. Those in bold have been confirmed at the DNA level.

Basic colors

E (extension) = melanocortin 1 receptor (MCIR)

EP Eumelanin is produced
EY Eumelanin or phaeomelanin can be produced
E “Only” phaeomelanin produced (although a few black hairs possible)

A (agouti) = agouti signalling protein (4SIP)

A Shaded or solid, without stripes

Abr Brindle

Diluted colors

B (brown) = tyrosinase related protein 1 (TYRPI)

B Black eumelanin

B Brown eumelanin

C (colored) = tyrosinase (TYR)

C Full pigmentation

Colored points and white body (allele not found but maps to T¥R)

Complete albinism (allele found for Braunvieh)

D (dilutes eumelanin and/or phaeomelanin) = silver gene (SILV) (codominant)

D Not diluted
d¢ Diluted to white in the homozygote (i.e., Charolais)
dH Diluted to cream in the homozygote (i.e., Highland)

K (black) = beta defensin 103 (DEFBI103)

'y Black

KVR Variant red

‘White markings

R (roan) = KIT ligand (KITLG) (roan is codominant)

R/R White in homozygote

R/r Roan

R/r Colored in homozygote

S (spotting) = KIT? gene (linkage studies suggest this is KIT, but no alleles identified yet)

S Solid colored

sH Hereford pattern

sP Piebald or random spotting (i.e., Holstein and Ayrshire)
s¢s Color sided (i.e., Pinzgauer)

? (belted) = ? (trait maps to BTA3)

bt™ No belt

Bt White belt, complete or incomplete

https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118301739%page=30
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Coat color genetics

https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118301739%page=30
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KIT-associated colour sideness in cattle, a collaborative study of University of Bern and Université de Liege

nature

https://www.nature.com/articles/nature10757
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White Galloway carry the Colour sided KIT-allele (Cs,,)

White Galloway White Park White Galloway White Park

https://onlinelibrary.wiley.com/doi/10.1111/age.12029
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Original Braunvieh and Belted Galloways as well as Dutch Belted (Lakenvelder) share the belt pattern

https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2052.2008.01826.x
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Original Braunvieh and Belted Galloways as welle as Dutch Belted (Lakenvelder) share a dominant TWIST2 allele

The belt-associated variant was a copy number variant
(CNV) involving the quadruplication of a non-coding
sequence located upstream of the TWIST2 gene

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0180170
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What about the obvious differences in Belted Galloways?

To investigate the hypothesis that the size or physical appearance of a belt could be associated
with multiplication events other than a quadruplication, we included five animals that showed
a very unsymmetrical belt, a very thin or very broad belt, a belt that did not circle the body
completely and a belt that contained colored spots. However, qPCR results showed that, for
these animals, copy numbers were comparable to those for animals with a typical belt and,

thusl did not support the hypothesis|(data not shown).

https://doi.org/10.1186/s12711-018-0407-9
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Genetic testing for inherited diseases: first Galloway causative mutation reported in 1997

Eur. J. Biochem. 246, 410—419 (1997)
© FEBS 1997

Purification of bovine lysosomal a-mannosidase, characterization of its gene
and determination of two mutations that cause a-mannosidosis

Ole K. TOLLERSRUD', Thomas BERG?, Peter HEALY?, Gry EVJEN', Umayal RAMACHANDRAN? and @ivind NILSSEN?

" Department of Medical Biochemistry, Institute of Medical Biology, Tromsg University, Norway
> Department of Medical Genetics, I[nstitute of Clinical Medicine, Tromsg University and Regional Hospital, Norway
* Macarthur Agricultural Institute, PMB 8, Camden, Australia

. In affected Galloway cattle, a G662—A transition that causes Arg221—His substitutionl
Iwas identified. ' ‘ o ‘

Similarly, the G662—A transition was found on both
alleles in two affected Galloway calves, seven putative carriers
were heterozygous for this mutation and the mutation was absent
from 29 Galloway calves classified as non-carriers on the basis
of enzyme activity in blood.

https://febs.onlinelibrary.wiley.com/doi/10.1111/j.1432-1033.1997.00410.x
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Online Mendelian Inheritance in Animals (OMIA)

a catalogue of inherited disorders, other traits, and associated genes and variants in 480 animal species including cattle

A search for "Galloway" results in this short list of 5 entries:

recessive

dominant

https://omia.org/home/ https://om ia .org/home



https://omia.org/home/

Congenital anomalies and malformations in Black Galloway calves with tibial hemimelia syndrome

Genotyping of 1,688 Black/Red/Belted/Riggit Galloway (GA) and 289 White Galloway
(WGA) cattle showed that the mutation has allele frequencies of 1% in GA and 6% in WGA.

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0129208
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Congenital anomalies and malformations in Black Galloway calves with tibial hemimelia syndrome

https://omia.org/OMIA001009/9913/
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Congenital hypotrichosis (HY) in a Swiss Belted Galloway cattle caused by a mutation in the HEPHL1 gene

https://www.mdpi.com/2073-4425/12/5/643
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Congenital hypotrichosis (HY) in a Swiss Belted Galloway cattle caused by a mutation in the HEPHL1 gene

Table 1. Association of the nonsense variant in HEPHL1 with the hypotrichosis phenotype in

Belted Galloway cattle.

TT

AT AA

HY-affected calves
Swiss case

US cases

10

Obligate carriers P

Swiss

usS

Unrelated normal Belted Galloway cattle
Swiss

usS

Normal control cattle from various breeds

148

471

4110

18

73

https://www.mdpi.com/2073-4425/12/5/643
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Hepatic lipodystrophy in Galloways: a possibly inherited fatal liver disease with unknown cause

Veterinary Pathology

Volume 54, Issue 3, May 2017, Pages 467-474
© The Author(s) 2017, Article Reuse Guidelines
https://doi.org/10.1177/0300985816684928

Domestic Animals - Original Article

Hepatic Lipodystrophy in Galloway Calves

M. Wieland 2, S. Mann!:2, A. Hafner-Marx3, A. Ignatius“, and M. Metznerl

it is thought to have a
genetic origin, although

this has not been proven https://journals.sagepub.com/doi/10.1177/0300985816684928
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2023 in animals:

More than 1500 causal variants known

https://omia.org/home/
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If you have any questions: Please do not hesitate to contact us!
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