
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

  



 

 

 

  



 

 

 

 

  



Note: High temp Day 1=light 
green, High temp Day 3=orange.  
Low temp Day 1= rose, Low temp 
Day 3 = light blue. The relative 
transcript abundance considered 
statistically significant with log 
fold change ± 1.5 and P value of < 
0.05. 



Supplementary Fig. 7.2. qPCR validation of pathogenesis related (PR) genes (PR1, PR2, PR3, 
PR4, PR5 and PR9) and JA genes (JA1, JA3, JA4 and JA6) that are expressed in Pgt infected 
SR6 lines at low temperature. The expression of PR (A) and JA (B) genes was validated with
qPCR. The expression of PR genes follows similar expression pattern at Day1 and Day3 and 
almost all the tested candidates are upregulated. From the four tested JA genes, JA3 is 
upregulated at Day1 but all other genes are downregulated. At Day3 all four JA genes are 
downregulated (RNAseq) and validated with qPCR. The JA genes mostly follow the same 
expression pattern and are downregulated. 
Note: Low temp day 1= Rose, low temp day3=Light blue, CR=low temp rust infected (18-
15°C). Relative transcript abundance is considered statistically significant with log fold change 
± 1.5 and P value of < 0.05. 



Note: Color code: High Day1= light green, High Day3=Orange, HR=High temp (25-23°C). 
The relative transcript abundance considered statistically significant with log fold change ± 1.5 
and P value of < 0.05. 



Supplementary Fig. 7.4. Fold expression of PR (PR1, PR2, PR3, PR4, PR5 and PR9) and JA 
(JA1, JA3, JA4 and JA6) genes expressed in Pgt infected lines with Sr21 at Day 1 and Day 3. 
The expression of PR (A) and JA (B) genes were validated with qPCR. All PR genes except 
PR3 and PR4 are upregulated at Day 1, but all are downregulated at Day 3. JA genes are 
downregulated at both Day 1 and Day3 except JA1 which is upregulated at Day 1. Relative 
transcript abundance is considered statistically significant with log fold change ± 1.5 and P 
value of < 0.05.
Note: Day 1=light green, Day3=orange, HR=High temp rust-inoculated (25-23°C). Relative 
transcript abundance is considered statistically significant with log fold change ± 1.5 and P 
value of < 0.05. 



Note: Cold Day 3=Light blue, High Day 3=Orange. 
CR=Cold temp (18-15°C) rust infected samples, 
HR = High temp (25-23°C) rust infected samples, 
PIP1=Aquaporin PIP1mRNA, OEE-2= Oxygen-
evolving enhancer protein-2, CBP= Chlorophyll 
Binding protein, AAMY= Alpha-amylase/trypsin 
inhibitor-like protein. The differential gene 
expression analysis in RNAseq was performed with 
log fold change >=2 & FDR of < 0.05. In qPCR the 
relative transcript abundance considered 
statistically significant with log fold change ± 1.5 
and P value of < 0.05. 











 

 

 

 

 

Note: CR=Low temp, rust inoculated; HR=High temp, rust inoculated, D1=Day 1, D3=Day 3. 
Each color represents genes associated with cellular functions or pathways. Charts inside the 
red box correspond to the high temperature condition and outside the red box correspond to the 
low temperature condition. 
 
Supplementary Fig. 11. Pie chart distribution of differentially expressed genes in lines 
with Sr genes. 

    

    

    

 

 

 

 



 

Sr13: Response to stimulus genes (yellow) are higher at Day 1 but slightly reduced at Day 3 
under low temperature conditions. Under high temperature these genes are drastically increased 
at Day 3. Biological regulation (light green) genes are reduced at Day 3 in both temperature 
conditions. Cellular (blue) and metabolic (gray) process genes are higher under low 
temperature conditions. Localization (purple 2nd) genes missing under low temperature are 
expressed under high temperature at Day 1; a similar number of genes are expressed at Day 3 
at both conditions.  
Sr21: Response to stimulus genes (yellow) are slightly higher under low temperature 
conditions. Genes associated with signaling (dark blue) are observed only at Day 3 and the 
number is higher under low temperature. Genes associated with biological processes involved 
in interspecies between organisms (purple) are only seen under low temperature and the 
number is higher at Day 1. Biological regulation genes (light green) are observed under all 
conditions and the number is slightly higher under high temperature. The number of 
localization (purple 2nd) genes are higher at Day 1 and lower at Day 3 under both temperature 
conditions but higher in the high temperature compared to low temperature conditions. One-
third of the cellular process genes (blue) are expressed under all conditions. The number of 
metabolic process (grey) genes are almost similar under low temperature but higher at Day 3 
under high temperature. Developmental process (light blue) and multicellular organismal 
process (pink) genes are only observed at Day 3 under high temperature conditions.  
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