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My Background: Plants and Plant Viruses

Barley

Barley stripe 

mosaic virus

150 nm

Moscow State University

Virus infection: Plant fights back, 

virus suppresses plant’s response
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Meiosis Is Complex…

Yelina et al. 2012



… and Extremely Important For Crop Breeding

Thacker et al. 2009
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Alexander staining for pollen viability

Toluidine blue staining for aneuploidy

Yelina et al. unpublished

… and Extremely Important For Crop Breeding





Acropora digitifera Tribolium castaneum

Grapholita molesta

Mus musculusHomo sapiens

Bos taurus Poecilia reticulata 

Sus species

Taeniopygia guttata
Gallus gallus domesticus

Rice Barley

Wheat Tomato

Chickpea Pea Cowpea 
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Rice Barley

Wheat Tomato

Chickpea Pea Cowpea 

Prasad et al. 2016
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Fahad et al. 2017



Intercropping 

Water efficiency 

N2 fixing 

Smaller carbon 

footprint

Genetic diversity

Climate resilience

Dietary benefits

Why Legumes?



Questions:

Why is Fertility Affected By Temperature?

How Can We Reduce Crop Losses Due To 

Heat Stress During The Reproductive Stage?
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Look for mutants that retain 

fertility despite heat stress
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Prof Greg Copenhaver’s lab
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What Can Be Done Using Model Plants

135 Mb genome 

Ideal for forward 

genetic mutagenesis 

screens

BF      G+R      G        R

pollen

Yelina et al. 2012

Identify mutants where 

crossovers are insensitive 

to temperature changes



What Can Be Done Using Model Plants

135 Mb genome 

Ideal for forward 

genetic mutagenesis 

screens

Identify mutants that do not 

have abnormalities in cell 

divisions and ploidy

Storme and Geelen 2020



What Can Be Done Exploiting Natural Variation

Understand molecular

mechanisms of natural

adaptation to heat stress 

during reproduction

Muñoz-Amatriaín et al. 2021



Overarching aim: 

Understand mechanisms

Use this knowledge to engineer resilient crops 

Address food security



Summary

• Fertility is affected by temperature in many species

• Meiosis defects contribute to infertility due to temperature 

stress

• Reduced fertility due to temperature stress has direct 

relevance for agriculture

• Forward genetics and natural variation studies are powerful 

approaches to understand and engineer crop resilience


