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 Introduction

 MP3 - Water deficit-induced expression of AREB
gene in sugarcane

 MP6 - Overexpression of AtDREB2A CA gene in
sugarcane

 MP4 - Metabolite changes in transgenic
sugarcane expressing drought tolerance-related
gene



 658 million ton harvested in 2013/14.
 Brazil’s South-Central region account for 93,1% of all harvested
sugarcane.
 Estimated production increase in 2014/15: up to 2%.

BRAZIL IS THE WORLD’S LARGEST
SUGARCANE PRODUCER



Economic impacts of drought in sugarcane

Amazon Rain Forest

Source: NIPE-Unicamp, IBGE and CTC

Sugarcane

Source: National Institute of Meteorology (INMET)

Gentile A, Dias LI, Mattos RS, Ferreira TH and Menossi M (2015)
MicroRNAs and drought responses in sugarcane. Front. Plant
Sci. 6:58.
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Nakashima et al., 2014 Front Plant Sci.16:1-7.

Transcription factor network involved in response
to abiotic stresses



MP3 - Water deficit-induced
expression of AREB gene in

sugarcane
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Real Time qPCR assays

Net photosynthetic rate (µmol m−2s−1)

events No stress stress

Control 14.15 8.67

Plant 1 24.96 5.41

Soil water potential (MPa)

Control -0.24 -1.93

Plant 1 -0.09 -4.04



MP6- Overexpression of
AtDREB2A CA gene in

sugarcane



ZmUbi AtDREB2A 35sTNos bar Tnos

Overexpression of AtDREB2A CA gene in
sugarcane

Real Time qPCR assays
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Control Ubi:DREB2A

After 26 days

Plant multiplication for physiological
analysis

Sugarcane sprouting in vermiculite

PHENOTYPIC ANALYSIS

Three-month-old plants



MP4 - Metabolite changes in
transgenic sugarcane expressing

drought tolerance-related gene



Metabolite changes in transgenic sugarcane
expressing drought tolerance-related gene
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MISP TF2A UbiTNos bar T-35S

MP4

 Could not show a clear pattern of changes in sugar
between the transgenic and control plants.

 However, sucrose level increased in immature and mature
internodes.

Eight-month-old
transgenic and non-

transgenic plants



Changes in the
content of GABA

↑ mature internodes

↓ immature internodes

TCA
↓ leaves and

immature internodes

 Together, these results indicate a slight decrease on the metabolism of immature
internodes of the transgenic, resulting in accumulation of carbon as sucrose in those
tissues.
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