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Cassava is the most productive crop in terms of energy yield per unit area of land in the low 
land tropics.  Higher incomes for marginal areas of the developing world, where the crop is 
generally grown, requires the industrialization of the crop and the development of novel 
industrial products for cassava, with the aid of modern biotechnology.  There are several novel 
products that can be produced from cassava.  These include modified starches, such as 100% 
amylopectin from the down regulation of the granule bound starch synthethase (GBSS) gene.  
The industrial applications of either pure amylopectin or pure amylose starches, such as the 
production of high value biodegradable polymers from pure amylose starches or the use of 
100% amylopectin in thickeners, pastes, and glues, is a market with unlimited growth potential. 

 The amylose/amylopectin composition of starches in plants is controlled by three enzymes.  
The granule bound synthethase (GBSSII), the starch branching enzyme (SBE), and the soluble 
starch synthase (SSS).  Maize, potato, and rice mutants have been found with a defective 
GBSSII genes that gave rise to amylose free (100% amylopectin), or waxy starches.  Anti-sense 
technology has also been employed to create potato transformants with 70-100% amylopectin 
via the down-regulation of the GBSSII gene.  The two principal starch biosynthesis genes have 
been cloned at CIAT from root and leaf cDNA libraries.  The availability of these starch genes 
opens up opportunities for producing cassava starches with different 100% amylopectin via anti-
sense transformation.  

While our project goal is to produce 100% amylopectin starch (waxy starch), in cassava by the 
down regulation of granule-bound starch synthase (GBSS) via “anti-sense mediated” genetic 
transformation, our objectives are four-fold: 

1. Construction of sense and antisense granule-bound starch synthase (GBSS) 
2. Generation of embryogenic callus for an industrial variety of cassava 
3. Transformation of one industrial varietiy of cassava with the above constructs. 
4. Regeneration of transformants and analysis of the roots for waxy starch 
While we have concluded the transformation methodology in cassava, we are currently seeking 
the collaboration of CIAT or any other organization that will be willing to give us the necessary 
genetic construct. 


