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https://doi.org/10.1111%2Fevj.13140
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*Incidence of 38%* in Thoroughbreds

* “Compromised structural integrity
leads to dysfunction and locomotive
ramifications.”

e Muscular changes (N =9, SM-D 2015)
e Congenital? (N =1, SM-D 2015)
e Grading system (2023)

Wh ere |S C6’ C7? ) skul.lfcronium)
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May- DaviS 2013,
https://doi.org/10.1
016/].jevs.2014.09.

012, and Vetlexicon

Caudal ventral tubercles Caudal ventral tubercles
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Cranial view Cranial view
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ranial view Cranial view

Ventral crest

Veraa et al 2019 Becatti et al 2020

*377 horses *116 horses

* Radiographic * Radiographic
diagnosis diagnosis

 “ ...detected more «“ ..increase the
frequently in odds of showing
horses without neck pain and, if
clinical signs.” severe, ataxia.”
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https://doi.org/10.1016/j.jevs.2014.09.012
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Veraa et al 2019 Becatti et al 2020

* Observed ECVM in diverse breeds
* Clinical outcomes, not performance

*Did not gather DNA??
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Santinelli et al 2016
* 270 horses

*Significant difference by breed for C7
 Sex? difference for C6-C7 transposition
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CVM in cattle: lethal syndrome, single gene.
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Al Daheri doi: 10.1002[a'mg‘a.616%¢

CVM in people: diverse syndrome, various genes.
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What have we learned about ECVM?

Reported initially in CASE STUDIES

Biomechanical and welfare implications, UNKNOWN
Genetic component, UNKNOWN

Research is needed!



https://doi.org/10.1002%2Fajmg.a.61607
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Research in Veterinary Science 150 (2022) 65-71

T
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Research in Veterinary Science

ELSEVIER journal homepage: www.elsevier.com/locate/rvsc
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Genomic loci associated with performance limiting equine overriding
spinous processes (kissing spines)
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https://doi.org/10.1016/j.rvsc.2022.06.015
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Is two KS
Grades
relevant?

“Know” bones about it?



https://equipedia.ifce.fr/en/equipedia-the-universe-of-the-horse-ifce/riding/olympic-disciplines/training-and-training-schedules/the-horses-back-understanding-how-it-works-so-as-to-better-train-him
https://equipedia.ifce.fr/en/equipedia-the-universe-of-the-horse-ifce/riding/olympic-disciplines/training-and-training-schedules/the-horses-back-understanding-how-it-works-so-as-to-better-train-him
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Gold
Standard:

Visual
Assessment
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Where’s the
Scientist?

019 Instagram post by USEA
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DeepLabCut:

a software package for
animal pose estimation

Smythe et al. Under Review

28
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What we know from Ehlers-Danlos C@
(Human PLOD1 gene)

=Qcular, spinal and vascular disease

=Aortic dissection/rupture, strokes

*Increased height, joint
hypermobility, narrow chest

=Recessive??
=Carrier parents of affected children
have 54%, 86% normal enzyme
activity
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https://www.orthobullets.com/pediatrics/4111/ehlers-danlos-syndrome
https://omim.org/entry/153454
https://www.bluespringwellness.com/blogs/e/ehlers-danlos-syndrome
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OwnerS on Alert for Warmblooc WFFS sweeps the breeding world...
Fragile Foal Syndrome

Sat, 04/14/2018 - 02:59

Health Care
Breeders and stallion owners in the United States have raised major concern

about warmblood stallions passing on the Warmblood Fragile Foal Syndrome

(WFFS). Hilltop Farm in Colora, MD, has recently pulled Sternlicht from their roster
as he is a carrier of the disease. Major American stallion stations have now

begun systematic testing of all their stallions.
What is Warmblood Fragile Foal Syndrome?

Warmblood Fragile Foal Syndrome (WFFS) is an inherited systemic connective
tissue disorder that is found in Warmblood horses. Foals can have extreme skin

fragility that lacks tensile strength and is often characterized by tearing or

ulceration from normal contact with surroundings. Limb joints are extremely lax, Warmblood Fragile Foal Syndrome
affected foals cannot stand normally, and they must be euthanized soon after o Labokkn

World

wide

onald xx, Not Origin Horse
for Warmblood Fragile Foal
Syndrome (WFFS)
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https://gsejournal.biomedcentral.com/articles/10.1186/s12711-021-00693-4
https://eurodressage.com/2017/10/13/classical-training-lesson-canter
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Does one copy of FFS alter gait?

* N=21
* Privately Owned Sport Horses
* 7 locations

Carrier, 8

Thoroughbreds, 9

Warmbloods, 12 Wild Type, 13

Geldings, 15

33
Quadratic Discriminant Analysis
Predicted Genotype
* 15 spaciotemporal Carrier Wild Type
gait measures to "
predict FFS |
genotype . Carrier
E
Wild Type — T .
P = 0.0405
34
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Measurements

Maximum Fore Limb Protraction
Forelimb Angle Range

Maximum Hind Limb Protraction
Average Hind Limb Swing
Average Fore Limb Length
Minimum Fore Limb Length
Maximum Fore Limb [enoth

Average Hind Limb Lenth
Minimum Hind Limb Length
Maximum Hind Limb Length

FCUOCK ANgIC Range
Hind Hoof Speed
Speed

Stride Length

Duty Factor

-100 0 100
Standardized Scoring Coefficents

200
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Duty Factor (Percent of Time in Stance)

Gait parameters strongly predicting FFS

0.40

0.35-

0.30-

0.25-

0.20-

P=0.0433

Carrier Genotype  Non-Carrier

4
n

P=0.0324

=

IS
1
.

=

s
|

.

=
[
N

Average Hind Limb Length (Metatarsal Lengths)

Carrier Non-Carrier

Genotype

36

18



11/6/2023

FFS Carrier

Wild Type

o=

Performa.nce of SWedish Warmblood fragile foal
syndrome carriers and breeding prospects

Michela Ablondi, Martin Johnsson, Susanne Eriksson, Alberto Sabbioni, Asa Gelinder Viklund & Sofia

Mikko

Genetics Selection Evolution 54, Article number: 4 (2022) | Cite this article
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Walk: cadence
Walk: stride length
Walk: suppleness
Trot: length of stride
Trot: elasticity

Trot: hind leg position
——

Canter: rhythm
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Rhodin, 2008, https://pub.epsilon.slu.se/1680/1/Rhodin 2008 1.pdf

* Not all elastic movers
have FFS!

* Soft tissue needs
consideration.

* We must consider new
technologies.

1
C(\\‘ Fig. 7 A horse in “relative elevation” with a released back allowing the muscles to

work properly will be able to easily lower the croup. Thereby, it will be able to

step far forward under its body and the centre of gravity (see arrows). (Adapted
from: Heuschmann, 2007).

Consider a tax-deductible
donation to support our
research!!

. . - ! \ UNIVERSITY OF FLORIDA
Animal GENETICS INSTITUTE
Sciences

40
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https://pub.epsilon.slu.se/1680/1/Rhodin_2008_1.pdf
https://www.uff.ufl.edu/give-now/?fund_id=020217
https://www.uff.ufl.edu/give-now/?fund_id=020217
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QUESTIONS? EQUINEGENETICS@IFAS UFL.EDU

UNIVERSITY OF FLORIDA

Anim al GENETICS INSTITUTE

F UNIVERSITY of AINE S
UF|FLORIDA gaaag

[IFAS |
| College of Agricultural SClenCeS
land Life Sciences
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