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Ploidy level

• Basic chromosome number: the number of different chromosomes 
that make up a single complete set. Humans, x = 23 

Ploidy level: Number of basic chromosome sets. Humans p = 2 

https://creativecommons.org/licenses/by/4.0?ref=chooser-v1


Meiotic pairing and gamete formation in diploids

• Meiotic process is quite stable

• It resolves in four products with N = x = basic number 
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Polyploid: definition and characteristics 

• Organisms with more than two complete sets of chromosomes per cell 
nucleus 

• Incidence: estimations range from 30 to 35 % (Stebbins 1971) to 70 
%(Masterson 1994) for flowering plants.

• Origin: somatic doubling and unreduced gametes. 

• Two process to form unreduced gametes (production of 2N gametes):
• first division restitution (FDR): errors during meiosis I → same levels of 

heterozygosity as the parents 

• second division restitution (SDR): sister chromatids do not segregate in 
anaphase II → lower levels of heterozygosity when compared to the 
parents 
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How are polyploids formed? 
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Polyploid species: Allo vs. Autopolyploids 

• Multiple sets have the same origin • Multiple sets have different origins

• Homologous pairing and inheritance pattern play an important role in this 
definition. 

• Segmental allopolyploids: concept proposed by Stebbins in 1950. Occurs when a 
polyploid is originated from related species leading to intermediate modes of 
inheritance. 
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Polyploidy consequences 

(Sattler et al. 2015) 
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Ploidy and Size 
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Allopolyploid example
Wheat - Tritucum aestivum
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Autopolyploid examples
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Meiotic pairing in autopolyploids 
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Meiotic Pairing in polyploids
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Autopolyploids: some important papers - 1914 to 1954 
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Assessing allelic variation in diploids
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Gamete formation and allelic variation in polyploids*

*random pairing and no double reduction
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Segregation in polyploids: autotetraploid example*

*random pairing and no double reduction
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Segregation in polyploids: autohexaploid example*

*random pairing and no double reduction
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Assessing allelic variation in diploids
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Assessing allelic variation in autopolyploids
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Biparental Population - BT

• Beauregard x Tanzania

• 315 individuals

• GBS – GBSpoly protocol (Bode 
Olukolu – U Tennessee)

• Two reference genomes I. trifida and 
I. triloba  (Zhangjun Fei’s group – BTI 
Cornell) 
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Linkage analysis in BT population

• Genotype calling and filter

• Pairwise estimation of recombination fractions

• Filtering based on pairwise analysis

• Clustering SNPs in linkage groups

• Ordering markers within each linkage group

• Phasing and map re-estimation

• Haplotype analysis

• Meiotic analysis
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Sweetpotato genetic map
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MAPpoly – R package to construct multipoint 
genetic maps in polyploids 

stable: https://CRAN.R-project.org/package=mappoly

development: https://github.com/mmollina/MAPpoly
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Haplotype reconstruction in the offspring

https://gt4sp-genetic-map.shinyapps.io/offspring_haplotype_BT_population/2/25/2025 24
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Number of homologs involved in recombination 
chains
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Homologs in recombination chains – potato

Pereira et al. (2020) - Recombination landscape in a Solanum tuberosum cv.  

Choudhary et al. (2020) – Using fluorescence in situ hybridization (FISH) 
5S rDNA probe (red) and 45S rDNA probe (green) 

Choudhary 
et al. (2020) 

Pereira et al. 
(2020)

bivalents predominant 62.3 %

multivalents 7~48% 2.2~39.2% 
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Preferential pairing profiles: Sweetpotato is 
vastly autohexaploid
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