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Background

*Pelvic Organ Prolapse (POP) is characterized by {\I'glf‘r;|

loss of connective tissue support,
leading to displacement of pelvic organs.

Environ
*POP can present itself in various forms, ”gﬁgt Physical
l.e., vaginal, rectal, or uterine prolapse. others Pelvic

Organ

*POP is a significant welfare and production issue Prolapse

due to its rising incidence.

e Multifactorial in nature;

. . Genetic
root cause of POP is still not known



Motivation and Objectives

Pelvic
Organ
Prolapse

Heritability estimates for sow prolapse
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Genetic
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OBJECTIVES
Investigate the role of genetics in ldentify genomics regions associated
susceptibility to POP using high-density with susceptibility to POP and
SNP genotypes. perform candidate gene analyses




Materials and Methods

e Data on 30,429 Figure 2: Incidence of POP (% of culled sows) over time

Topigs Norsvin
purebred sows from
two US multiplier
farms, collected from
2012 to 2022.

* Only records on
genotyped sows

10

7.1% of culls were for POP

% of sows culled due to POP
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Materials and Methods: Statistical Analyses

* Alogit model was used to analyze each binary trait using
AsReml 4.1 (Gilmour et al., 2015)

Logit (POP) = u + Parity + HYS Insemination + Animal Genetics + e
fixed effects random effects

* Genetic Correlations were estimated using bivariate linear
models using Bayes-CO in JWAS (Hao et al., 2018)



Results: Estimates of Heritability (logit scale)
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Estimates of Genetic Correlations

Parity 2 050-0.85 -0.01-0.83 0.15-0.83 -0.05-0.85

Mean \ HPD
(Lower — Upper)

Parity 3 0.71 0.37-085 ~ 014-082  -0.36-0.70

Parity 4 0.54 0.65 0.48-0.87  -0.23-0.78
Parity 5 0.50 l 0.56 0.69 .0.31—0.76
Parity 6 0.45 0.20 0.35 0.28




GWAS using Bayes-B Threshold model in JWAS

Across parity analysis

Across parity
analysis
Mb % of genetic
SSC!  window variance
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Across

parities

Parity 2

Parity 3

Parity 4

Parity 5

Parity 6

GWAS across and by-parity analyses
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A. Univariate GWAS for across parity (Parity 2-6)
L] ! |

T '8 4 5 % 7! 8 9 101142 13 14 15 161718
i ! Chrpmosome E H
B. Univariate GWAIS for by-parity (Parity ?)

——————————————————————————————————————————

2 13 4 5 6 7, 8 9 4011 I2
H Chromosome i

C. Uhivariate GWA:S for by-parity (Parityi3)
1 ¥ |

15 16 1718

' 1 2. 13 4 5 6 7, 8 9 10 1142
1 Chrpmosome H

D. U{Inivariate GWAIB for by-parity (Parity 54)

_________________________________________

I | 2 13 4 5 6 7. 8 9 Wil
:
i

! ' Chroémosome E
E. Uhivariate GWA:S for by-parity (ParityES)
Ll T |

——————————————————————————————————————————
I
' 1 2.3 4 5 6 7: 8 9 :10 11 :12 13 ! 14 15 161718
! i Chrpmosome | i
5y 3 e
F. Uhivariate GWAIS for by-parity (Parity 6)
' 4 |
i
i
i
i
i
e e e e e e e e e e s LS e
$
1 2 '3 4 5 6 7" 8 9 101112 13 14 15 161718

Chromosome

Most genomics regions identified in the across parity

analysis also explained explained >0.5% of genetic
variance in multiple by-parity analyses.

SSC window
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Functional analyses of identified regions using PCADD

GWAS
(Trait + genotypes)

™

Population WGS data
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(Derks et al., 2021)
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Gene Set Enrichment AnalySIS (GSEA) (subramanian et al., 2005)

B. Univariate GWAS for by-parity (Parity 2)

* 1 Mb windows from the by-parity GWAS
combined and ranked on % genetic variance.

» Enriched features identified using pre-ranked T = L

. . ) C. Univariate GWAS for by-parity (Parity 3)
GSEA based on 2 libraries: | ;
Parity 3

» Pig Transcriptome Database (FDr < 0.05) bk i b ke i
D. Univariate GWAS for by-parity (Parity 4)

« Upregulation of ovarian tissue e e e e e Fre
In high vs low prolific sows. Parity 4 R

- Downregulation of dedifferentiation B s i S
In mature adipocytes.

E. Univariate GWAS for by-parity (Parity 5)
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 Estrogen Receptor Activity |

F. Univariate GWAS for by-parity (Parity 6)
* IL-1 Receptor Binding Parity 6 21 |
* Involvement of Mammary Gland Branching 2 S RS ST

|n Pregnancy 1 2 3 mm



Conclusions

Susceptibility to POP is moderately heritable in these data

Moderate to high genetic correlations between parities indicate a
similar genetic basis of POP between parities

GWAS revealed several genomic regions to be associated with susceptibility
to POP

By-parity GWAS provided further validation for these genomic regions

Several candidate genes and various biological processes and

pathways were identified that may contribute to the genetics of susceptibility
to POP
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