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Abstract (300 word limit) 

Statement of the Problem: 

Starch provides more than 70% daily caloric intake 

worldwide. This starch is readily digested to glucose 

leading to rapid increase in glycaemic index (GI), 

rendering an individual susceptible to type-2 diabetes. 

In contrast, resistant starch (RS), exhibits naturally or 

artificially modified structure. Increased RS uptake in 

daily food can significantly help in preventing colon 

cancer, early occurrence of type-2 diabetes and 

improves cardiovascular health.  

Methodology and Theoretical Orientation: 

Synthesis of RS is genetically controlled. Therefore, 

present study was designed to determine the genetic 

diversity in 250 elite wheat lines originated from 

CIMMYT and USDA to understand the mechanism 

of RS synthesis to identify suitable variants for the 

development of RS enriched wheat lines. SNPs 

targeting starch synthesizing enzymes were used to 

determine the genetic diversity among genotypes. 

Findings and Conclusion: 

Results indicated that genotypes exhibited variations 

for suitability to breeding program aimed at 

increasing RS content. However, this genetic 

diversity was narrow due to more emphasis on 

selection for yield. Increased, RS content was 

associated with altered physico-chemical starch 

properties. It was found that proportion of B-granules 

and altered granule morphology was highly correlated 

with increased RS. Our results also indicated that 

granule bound starch synthase (GBSS) and starch 

branching enzymes (SBEs) play major role in 

increasing RS content but genetic diversity targeting 

SBEs was found more effective. Alteration in protein 

complexes compared to wild type also added in 

increased RS content. This study first of its kind, 

shows that CIMMYT-originated Pakistani wheat 

germplasm exhibits genetic diversity which can be 

significantly used to develop wheat material with 

increased RS content.               
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