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Molecular mechanisms of sugarcane response to abiotic stress

Sugarcane (Saccharum spp.) as an important source of sugar and ethanol became the third most produced commodities in 
the world (1.4G). In this context, Brazil figure as a major sugarcane producer (500M tons) followed by India (300M), China, 

Thailand and others. The projections, based on the worldwide increasing demand for food and energy, are that sugarcane 
global production will increase by 21% until 2024. Among the main factors that can affect agricultural productivity, soil has 
fundamental importance since it offers not only physical support but also water and the necessary nutrients for plant growth. 
Aluminum (Al) together with silicon and oxygen are the three most abundant elements in earth crust. Although metallic 
elements are required for plant growth, aluminum ions (Al+3) can be considered one of the major abiotic factors affecting 
agriculture productivity. Al is a non-essential element found naturally in the soil but it is toxic and its bioavailability is highest 
on acidic soils (pH of 5.5 or lower), resulting in inhibition of root growth, architecture alteration and elongation disruption. 
Plants under stress conditions can undergo gene expression changes or post-transcriptional gene regulation that can led to 
resistance. Our goal is to understand the molecular mechanisms of abiotic stress tolerance in sugarcane and the role of miRNA’s 
in this response to aluminum stress. To identify the miRNAs involved in the aluminum stress response four-miRNA libraries, 
generated from the sugarcane roots of two contrasting sugarcane cultivars CTC-2 (Tolerant Aluminum Stress) and RB-855453 
(Sensitive Aluminum Stress), under aluminum stress for seven days, were sequenced using Illumina technology. By comparing 
miRNA libraries sequences from the two contrasting cultivars, we were able to identify 394 differentially expressed miRNAs. 
The contrast of the cultivars seen in the field is reflected in the microtranscriptome with opposing expression profile. For the 
tolerant cultivar (TAS) we observed that while 64% of microRNAs are been induced in the sensitive the majority of microRNAs 
(85%) are been repressed under aluminum stress condition.
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