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FRAGILE FOAL SYNDROME (FFS)
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Strong and organized collagen fibers found
in a diseaese free horse

Genotype N/N

Fragile Foal Syndrome M
mutation circled
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Weak unstructured collagen fibers found in
a diseased horse

(Smythe etal., 2023) Genotype FFS/FFS

= PLODT gene, c.2032G>A (kyphoscolioticEDS in humans)
» | ethal Recessive Genetic Mutation
(Martin et. al, 2021)

(Aurich et al., 2019)




FFS CARRIER
FREQUENCY

(Reiteretal., 2020)

1% in Thoroughbreds 17% in Warmbloods




INCREASED FREQUENCY OF FFS IN SWEDISH HORBES
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(Ablondi, et al., 2022)




CONFORMATION

[IMPORTANT FOR SOUNDNESS,
ATHLETIC ABILITY, AND INTENDED
USE OF THE HORSE

HORSES ARE SELECTED BASED
ON TRAITS FOR PERFORMANCE

(Ablondiet al., 2019)

(Smythe etal., 2023)

(Barrey, et al., 2002)



HYPOTHESIS OBJECTIVES

CARRIERS OF FFS WILL HAVE - USE ARTIFICIALINTELLIGENCE TO
LONGERLIMB AND NECK LENGTHS MAP CONFORMATION AND
THAN NON-CARRIER HORSES. MEASURE ANATOMICAL

CHARACTERISTICS

GENOTYPEHORSES TO DETERMINE
FFS CARRIER STATUS



- Mares: 10

- Geldings: 25

- Warmbloods: 17

- Thoroughbreds: 18

- Carriers: 8

SAMPLE - Non-Carriers: 27
POPULATION

N = 35 horses

Privately owned, sport horses



VIDEO COLLECTION

13-15m from camera

':::

11-13 m from camera

90 degree

camera lens is 0.90 -
1.00m high




VIDEO PROCESSING
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Conformation
Parameters:
Head length
Neck length
Right forelimb length
- Elbow to knee
- Knee to fetlock
Right hind limb
- Stifle to hock
- Hock to fetlock

DeepLabCut:

a software package for
animal pose estimation




LABELED VIDEO FRAME®S

Frame 1 Frame 2 Frame 3
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GENOTYPING

Qiagen Puregene Tissue Kit
Working Dilution = 25 ng/pL
PCR primers

(Ayad et. al 2022)

RFLP > FAUT

Gel Electrophoresis

Confirmed via sequencing



STATISTICAL ANALYSIS

‘ Selected 3 still frames per horse in similar pose

Statistical Discovery.™ From SAS.



RESULTS
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RESULTS

P=0.0425
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Performance of Swedish Warmblood fragile foal
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Non-Showjumping Horses

Body shape
Length of neck
Shape of neck

Withers

Loins

Length of croup
Foreleg

Correctness in movements

Long
Long
Arched
High
Long
Long
Over knee
Winging

LSM (N/N) BLSM (WFFS/N

Short
Short
Straight
Low
Short
Short
Back knee
Paddling

Showjumping Horses

Loins
Shape of croup

Correctness in movements

Long
Sloping

Winging

LSM (N/N) BLSM (WFFS/N)

Short
Straight

Paddling




LIMITATIONS

* |[ncrease overall sample size
Sample Size

* Use more than just limb and neck length

rrameters| @ EX. Back length, shoulder, etc.

e Age, breed, sex, training, discipline

External
Factors




CONCLUSION

= Used Al pipeline to confirm
significant difference between
hind limb and neck length in

carrier vs WT horses.

Disproportionate tall

stature

FUTURE WORK

= Use conformation parameters to
investigate other impacts on

performance and soundness

A tall and slim body build with increased arm span to
height ratio (>1.05) and a reduced upper-to-lower
segment ratio (<0.85), i.e., unusually long arms and
legs. The extremities as well as the hands and feet are
unusually slim.

(Rare Diseases, 2023)
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