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Alternation between ploidy levels: Eukaryotic life cycle
» fertilization

> meiosis
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Development of the diploid phase
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Development of the haploid phase
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Surface to volume ratio larger in haploid
compared to diploid and polyploid cells
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Surface to volume ratio larger in haploid
compared to diploid and polyploid cells

Haploids favored in nutrient-limiting
conditions

Diploids favored in non nutrient-limiting
conditions

Fitness similar in haploids and diploids

Physiological effects of ploidy

Surface to volume ratio

Relative fithess

=>» No clear physiological effect of ploidy level

=» Genetic effects of ploidy?
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Classic genetic models

Fitness effect at a random locus
» in haploids:

1

* Diploid phase favored when the effective
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=» Estimation using mutation accumulation lines
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Mutation accumulation lines in yeast
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=>» Fixation of spontaneous mutations by drift
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Mutation accumulation lines in yeast
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Alternative approaches?

e Mutation accumulation is tedious
e Auto-compatibility impedes the construction of homozygous diploids

* Crosses between haploid strains with increasing genetic distance?

Intraspecific Interspecific

0.154 ° ' ' .

0.10 1 .

0.05 A -

0.00 1-

Mid-parent heterosis

0.00 0.04 0.08 0.12 0.16

Genetic divergence (Bernardes et al 20017)

=» No theoretical framework with effective dominance (FLCS)
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Application to an auto-incompatible fungus
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. | 277 heterokaryons:
| 18 acceptors
(nucleus+cytosplasm)

x 32 donors
(nucleus only)
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=» AICc model selection
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Results

Linear mixed model:

log(growth rate; ;) = average grow rate + growth rate H *
Type growth rate acceptorij+groth rate donorj

genetic distance;; + c, n

growth rate assay;;, + growth rate plate;;,, + error

Average growth rate 0.2999 0.0071

growth rate H 0.0071 0.0021
Cs 1.8 0.16
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=» Effective dominance lower than one
=» Diploid phase is actually observed more often in nature (Joahnneson &
Stenlid 2004)



Fitness in homokaryons: Perspectives

AA 1

a.a (1-0)(l-0)+¢,

Fitness in heterokaryons:
AAAA 1

AdAA 1=hs,

aa,AA 1-s,

AAAa 1-hgs,

Aa Aa (1-hs,)(1-hs)+e,
aa,Aag, (1-s,)(1-hs)+2e,
AA.aa, 1-s5,

Aa.aa, (1-hs)(1-s)+2e,
aa,0a (1-s,)(1-s)+4e,

In(w;) =In(w,) — A; — E;

A; + 4 Cp&
ln(Wij) ~ In(W,) — cg — > L+ d;; (H — n%) — CE(Ei + E; + 2,/EiEj)
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=>» Other fitness traits (wood degradation data)
=2 New experimental tool to study the life cycle of haploid-diploid organisms
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Fungal life cycle

Basidiospore 1 Basidiospore 2

2. Plasmogamy and nuclear exchange Heterokaryon 2(1)

| 3. Heterokaryotic growth (n + n)|
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=» Homokaryon: haploid Basidia (2n
=>» Heterokaryon: diploid

Basidiospores (n)

4. Karyogamy and meiosis in the fruiting body
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H. parviporum mating




Crossings

Nuclei acceptor

Jeuop 1I9PNN

279 Heterokaryons (178 in 89 pairs)



Results
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