
 

 

Figure S1. Molecular weight (kDa) vs. isoelectric point plots of TaPIN genes. 

 

 

 

 

 

 

 

 

 



 

 

 

 

Figure S2. Distribution of TaPINs in different group of phylogenetic tree. 

 

 

 

 



 

 



Figure S3: Phylogenetic analysis of TaPIN genes. A phylogenetic tree was constructed 

using MEGAX with the neighbor-joining (NJ) method and 1000 bootstrap replications. 

Black asterisk indicate the duplicated genes. 

 

 

 

Figure S4: Chromosomal distribution and duplicated PIN gene pairs in wheat. 

Duplicated PIN gene pairs are connected with lines with distinct colors. The figure was 

generated using TBtools. 

 



 

 

Figure S5. Distribution of number of introns of TaPINs genes in different group of 

phylogenetic tree. 

 

 

 

 

 

 

 



 



 

 



 



 



 



 

Figure S6. The Predicted Transmembrane Helices of the TaPIN Proteins. The 

transmembrane domains were identified using TMHMM2: 

(www.cbs.dtu.dk/services/TMHMM/) and SOSUI software tools (http://www.cbs.dtu.dk, 

http://harrier.nagahama-i-bio.ac.jp). The red peaks representing the predicted 

transmembrane domain and blue color line indicate the central hydrophobic loop of 

proteins.  
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Figure S7. Alignment of the TaPINs protein sequences. The highly conserved regions 

of the TaPIN proteins were underlined with black color. Colored and shaded amino 

acids are chemically similar residues. Dashes indicate gaps introduced to maximize the 

alignment of homologous region.  

 

 



 

 

 

 

 

 

 

 

 



 

Figure S8. Gene ontology term distribution TaPIN gene family predicted using AgriGO 

A. Biological Process. B. Cellular component. C. Molecular function. 

 

 



 

Figure S9: PCA plots displaying grouping of different (A) Developmental stages (B) 

Biotic and abiotic stress conditions based on the TaPIN expression pattern. 



 

 

 

 

Figure S10: Heatmaps representing the expression pattern of TaPIN genes in different 

stress conditions. TPM values were directly used to construct the heatmaps. FPKM 

values were directly used to create the heatmaps. DS: Drought stress, HS: Heat stress, 

h: hour, d: days. PM: Powdery mildew. 



Figure S11. A possible function of TaPIN gene family in various plant developmental 

processes and diverse stress conditions. ABA: Abscisic acid; MeJA: Methyl jasmonate; 

SA: Salicylic acid; JA: Jasmonic acid; MAP: Mitogen-activated protein kinase; 

ARF: Auxin response factors; MYB: Myeloblastosis; NAC: No apical meristem; ZF: Zinc 

Finger and HSF: Heat shock factors. 


