
Supplementary Figure S1 Schematic of heat stress treatments during pollen 
development for barley varieties and pollen viability in barley cultivars Optic, 
Moonshine and RGT Planet. (A) Two pots with four plants each of the three varieties were 
submitted to either meiosis heat stress during meiosis I and II of pollen development, or 
mitosis heat stress during mitosis I and II of pollen development. (B) Pollen viability is shown 
from a randomly selected floret right before anthesis from heat stressed plants and control 
plants. Black pollen is viable, while yellow/brown pollen is not viable; low numbers of pollen 
reflect the lack of pollen in the mature anthers.  
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Supplementary Figure S2 Phylogenetic analysis of rice, Arabidopsis and barley HSP17.8 (A) and HSP70 orthologs (B). The alignments 
were constructed using the Geneious alignment method and the Blosum62 cost matrix in Geneious. (C & D) Phylogenetic tree of Arabidopsis 
BLAST analysis HSP17.8 (C) and HSP70 (D). 
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Oryza sativa Japonica Group22.3 kDa class VI heat shock protein [Oryza sativa Japonica Group]

Hordeum vulgare subsp. vulgare16.0 kDa heat shock protein, peroxisomal [Hordeum vulgare subsp. vulgare]
Oryza sativa Japonica Group16.0 kDa heat shock protein, peroxisomal [Oryza sativa Japonica Group]

Hordeum vulgare subsp. vulgareLOW QUALITY PROTEIN: 23.6 kDa heat shock protein, mitochondrial [Hordeum vulgare subsp. vulgare]

Oryza sativa Japonica Group26.2 kDa heat shock protein, mitochondrial [Oryza sativa Japonica Group]
Hordeum vulgare subsp. vulgare26.2 kDa heat shock protein, mitochondrial-like [Hordeum vulgare subsp. vulgare]

Hordeum vulgare subsp. vulgare26.2 kDa heat shock protein, mitochondrial-like [Hordeum vulgare subsp. vulgare]
Hordeum vulgare subsp. vulgare26.2 kDa heat shock protein, mitochondrial-like [Hordeum vulgare subsp. vulgare]

Hordeum vulgare subsp. vulgare26.2 kDa heat shock protein, mitochondrial-like [Hordeum vulgare subsp. vulgare]
Hordeum vulgare subsp. vulgare26.2 kDa heat shock protein, mitochondrial-like [Hordeum vulgare subsp. vulgare]

Hordeum vulgare subsp. vulgare24.1 kDa heat shock protein, mitochondrial-like [Hordeum vulgare subsp. vulgare]

Oryza sativa Japonica Group24.1 kDa heat shock protein, mitochondrial isoform 1 [Oryza sativa Japonica Group]
Oryza sativa Japonica Group24.1 kDa heat shock protein, mitochondrial isoform 2 [Oryza sativa Japonica Group]

Oryza sativa Japonica Group17.8 kDa heat shock protein [Oryza sativa Japonica Group]
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Supplementary Figure S2 Phylogenetic analysis of rice, Arabidopsis and barley HSP17.8 (A) and HSP70 orthologs (B). The 
alignments were constructed using the Geneious alignment method and the Blosum62 cost matrix in Geneious. (C & D) Phylogenetic 
tree of Arabidopsis BLAST analysis HSP17.8 (C) and HSP70 (D). 



CONTROL MEIOSIS 

Supplementary Figure S3 X-ray CT images of anther and carpel development in control and heat stress conditions for 
Moonshine. X-ray images of the anthers and carpels obtained by X-ray CT are compared for control environment and 
heat stress environment (heat stress during meiosis of pollen development) right before anthesis. 
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Supplementary Figure S4 Immunolabelling of cell wall components in anthers and ovules in Optic. Comparison of control and heat stressed anthers and 
ovules in barley florets of the variety RGT Planet. Antibodies include BG1 (1,3;1,4-β-glucan, green) and LM19 (low methylesterified pectin, red). Calcofluor 
White counterstain was used to detect cellulose and mixed-linkage glucan (blue). 

 



BG1	 LM19	 Merged	Calcofluor	

Co
nt
ro
l	

He
at
	

Co
nt
ro
l	

He
at
	

Supplementary Figure S5 Immunolabelling of cell wall components in anthers and ovules in 
Moonshine. Comparison of control and heat stressed anthers and ovules in barley florets of the 
variety RGT Planet. Antibodies include BG1 (1,3;1,4-β-glucan, green) and LM19 (low 
methylesterified pectin, red). Calcofluor White counterstain was used to detect cellulose and 
mixed-linkage glucan (blue). 

 



BG1	 LM19	 Merged	Calcofluor	

Co
nt
ro
l	

He
at
	

Co
nt
ro
l	

He
at
	

Supplementary Figure S6 Immunolabelling of cell wall components in anthers and ovules in 
RGT Planet. Comparison of control and heat stressed anthers and ovules in barley florets of the 
variety RGT Planet. Antibodies include BG1 (1,3;1,4-β-glucan, green) and LM19 (low 
methylesterified pectin, red). Calcofluor White counterstain was used to detect cellulose and 
mixed-linkage glucan (blue). 

 


