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Chromosomal abnormalities

What are they?
• Numerical : change in the number of chromosomes
• Less frequent

Deletion Addition Duplication

Rothschild et al., 2011;Gersen and Keagle, 2013

• Structural : rearrangement of material
• Unbalanced 
• Less reported at chromosomal resolution

• Balanced



Balanced structural chromosomal abnormalities

What are they?
• Most detected in live pigs
• Structural : rearrangement of material
• Balanced : no gain or loss of material

Gersen and Keagle, 2013, Quach et al., 2016; Ducos et al., 2017

• Reciprocal translocation (> ¾)
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Balanced structural chromosomal abnormalities

What are they?
• Most detected in live pigs
• Structural : rearrangement of material  
• Balanced : no gain or loss of material
• Reciprocal translocation (> ¾)
• Inversion
• Robertsonian translocation

Gersen and Keagle, 2013, Quach et al., 2016; Ducos et al., 2017



• Canadian frequency of structural abnormalities: 0.9 to 1.6%
• Impact on fertility and transmission to offspring
• Reciprocal translocation :

Chromosomal abnormalities

Frequency and impacts

-40% litter size
50% carry the abnormality

Ducos et al., 1997; Ducos et al., 2007; Quach et al., 2016; King et al., 2019

-$4,6M per year in Canada



• Mainly done by G-banding
• Hard to detect by untrained staff
• Quality is dependent on pretreatment

Chromosomal abnormalities

Detection



• Develop an affordable, precise and convenient karyotyping tool
• Done locally
• Low prior expertise

Project goal

Request by a Canadian swine genetic company



• Based on OligoPaint Fluorescent in situ hybridization (FISH) 
• Use of small oligonucleotides (99 nucleotides) as probes

Method development

How does it work?

Beliveau et al., 2012; Poisson et al., 2023
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Results

Poisson et al., 2023

• 207 847 oligonucleotides
• 97 bands
• Unique banding patterns 

Idiogram and karyotype development



Results

Poisson et al., 2023

Detection of five chromosomal abnormalities
• Addition on chromosome 10

• Four translocations
• rcp(1;7)(q15;q10)
• rcp(12;14)(q13;q21)
• rcp(3;6)(q25;q21)
• t(3;9)(p13;q26)
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rcp(3;6)(q25;q21)
1) Detection on whole probe set
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rcp(3;6)(q25;q21)
1) Detection on whole probe set
2) Confirmation with specific probes



Results
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SpermFISH on rcp(3;6)(q25;q21)
• Analysis of sperm DNA with FISH technique

• Study unbalanced : balanced sperm ratio


