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Sugarcane is the major feedstock used in Brazil for
biofuel production. It corresponds to one of the largest
commodities of the agribusiness in the State of São
Paulo. Bioethanol production is dependent on sucrose
as the major starting material. Brazilian Sugarcane
Industry competitiveness is expected pending the
increase in total yield and avoidance of the use of new
land for farming. Increase in biomass production is
expected through modulation of sucrose metabolism

under beneficial and restrictive growth environments,
such as drought. In addition, efficient utilization of
bagasse as biomass is mandatory to the whole chain
production net yield. This project aims at generating a
draft sequence from two specific sugarcane cultivars
(R570 and SP80-3280) so that tools are generated for
understanding genome polyploidy variation, enable
gene discovery and generate a knowledge base
molecular infrastructure. Basic research will benefit not
only from gene discovery but from the identification of
regulatory sequences involved in sucrose metabolism,
carbon partitioning in the plant and responses to
restrictive water supply. Breeding programs will have
access to the development of new molecular markers.
Sugarcane corresponds to a highly polyploid genome
among grasses. It is a recent hybrid generated by crosses
between Saccharum officinarum and Saccharum
spontaneum and its monoploid genome is estimated
to be about 1Gb comparable in scale to the human and
maize genomes. It is proposed to tackle the sugarcane
genome by a combined approach of 454 pyrosequencing
and Sanger sequencing of 1000 BACs. Available
resources are an EST collection generated by SUCEST,
array hybridization profiles generated from SUCESTFUN and a collection R570 BAC clones. BIOEN program
will generate a SP80-3280 BAC library which will be
screened for homologous R570 BAC sequenced locus to
address allelic variation not only in coding regions but
also on regulatory sequences. Transposable elements
(TEs) mapping onto these sequenced BACs, array based
expression profiles and insertion polymorphism study
will provide information concerning their association to
genetic diversity in sugarcane crop design. The ultimate
goal is to contribute with a large scientific community
effort to improve sugarcane breeding and develop a
systems biology based approach in sugarcane plant
biology.
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Over 50 sugarcane BAC clones have been sequenced
and 42 of these have been thoroughly examined for their TE
content. Classification of the elements was made using broad
lineage classification as DNA transposons, Ty1/Copia and Ty3/
Gypsy, both LTR-retrotransposons and LINE retroelements
as depicted in Figure 1. These BAC clones were selected for
different set of genes and display no particular TE enrichment
except for a larger proportion of LTR-retrotransposons.
Preliminary results suggest a negative correlation of Ty3/
Gypsy elements with gene rich regions.
scALE LTR retrotransposons belong to Ty1/Copia lineage
and were the most abundant transcript in SUCEST. In this
particular case, copy number correltates with higher
expression level suggesting that this element is potentially
active. Also, BAC analysis correlates its presence with gene
rich regions. FISH hybridization pattern presented in Figure
2 supports random distribution of the lineage in sugarcane
chromosomes. Recent transposition activity is supported for
another LTR-retrotransposon based on insertional profiling
also presented in Figure 2.
The insertion pattern of these LTR-retrotransposons
can be converted to molecular makers to be used in breeding
programs as these elements usually do not excise from their
insertion locus. Figure 3 present the analysis of the insertion
of a third Ty1/Copia lineage named SURE (SUgarcane
REtrotransposon 1) in a particular locus from BAC 11K15.
Interesting to note is that some genotypes possesses unique
patterns such as Saccharum spontaneum cv. Coimbatore, and
others have both alleles with and without the occupied locus
supporting the polyploidy genome richness and complexity.
Moreover, the results presented suggest that this particular
insertion shared by both Saccharum spontaneum and
Saccharum officinarum genomes.
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