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Sugarcane responses to the climatic changes

(CO2, temperature and water)

Sugarcane cell wall

(structure, architecture and metabolism)

Sugarcane physiology

(hormonal regulation of carbohydrate metabolism)
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Elevated CO; increases photosynthesis, biomass and
productivity, and modifies gene expression in sugarcane
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30% less trans irationa;.'
160% higher WUE
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i

. Productivity
- Ambient - Elevated

—

g

Fiber (% FW) Sucrose (% FW)

60% fnore Biomass

Ambient 6.62+0.13 2.18+0.20

Elevated 7.13+0.21 2.82+0.14*




How to modify the wall to obtain energy and
other valuable products?

Microorganisms < Change synthesis —> Control of hydrolysis
v Change polymer \ Activati f
ctivation o
Increase sucrose :
hydrolysis
Y Change wall l l
Action on the architecture
bagasse wall
l : SOFTER WALLS
cane with
Increase accessibility modified walls Increase accessibility
/

—

//
Free fermentable sugars Green chemistry
'

Fermentation Controlled enzyme hydrolysis

) !
Oligosccharides, phenolics




Gibberellin-responsive plants have better
early growth S
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wild id. Dwarf mutant warf + GA3
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Giberelinas and cell division
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FIGURA 20.24 AplicacGes de giberelina em plantas na forma de rosetas induzem o alongamento dos
entrends, em parte por aumentar a divisao celular. (A) Secdes longitudinais através do eixo de Samolus
parviflorus mostram um aumento na divisao celular apds a aplicacao de GA (cada ponto representa um evento
mitotico em uma segao de 64 um de espessura). (B) O niimero de eventos mit6ticos com e sem GA em édpices
caulinares de meimendro (Hyoscyamus niger) (Sachs, 1965).
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FIGURA 20.25 Mudancas no ciclo celular de niicleos do meristema
intercalar de entrends de plantas de arroz irrigado tratadas com GAs.
Observe que a escala para niicleos em G; estd a direita do gréfico (Sauter
e Kende, 1992).
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Material and Methods

Seedlings were obtained from seeds (SP 87425 x SP 88813) donated by
CTC — Sugarcane Tecnology Center (Piracicaba, SP)
Grown in MS culture medium in the presence of GA3

The plants were washed with distilled water, dehydrated with progressive
concentrations of ethanol and fixed in Karnovisk.
The slides were stained with toluidine blue and analysed by light microscopy
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GA and seed germination

Germinated seeds(%)

Tratament (-) Paclobutrazol (+) Paclobutrazol
Control 51,4912 e 41,07+0 d

3 uM 38,78+2 b 17,7842 £

30 uM 45,202 ¢ 10,8842 gh

60 uM 45,65+0 a 23,08+0 h




Effect of GA3 on sucrose content of sugarcane seedlings

75 - [ 17dias [ 21 dias [ 28 dias

15 ]

10-: | I
5 -

0 -

SS GA 0,5 GA 10 GA 20
Tratamento




N w ES
| | |

Total Plant Weight (mg)

[EEY
|

Biomass incorporation in sugarcane plants over
time of the presence of gibberellic acid (3uM)

{ a
b
) "hc
i/
c
d
d L3
g/d
d
e
I —a— Control
. —— Ga33p.|\/|
e
I I I I I I I I
0 1 2 3 4 5 6 7

treatment time (days)



o

Vacuoles in meristematic cells

of sugarcane seedlings 6 days
old




Sugarcane cell wall and elongation
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Design: Wanderley dos Santos
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ymposition of sugarcane seedlings
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Changes in cell wall
composition during
Growth of sugarcane
seedlings
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From 1999 to 2001, the SUCEST genome program
produced 238,000 ESTs from various tissues of the
sugar cane plant.
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Since then we found:
1) 469 cell wall related genes in different cane tissues
(Lima et al. 2001, GMB)
1) Determined the chemical composition and structure of the cell wall
polymers of different sugarcane tissues
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CONCLUSIONS

1) GAincreases sucrose

biosynthesis
r hormones?
| for systems approach
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LIGHT REACTIONS A
CO, accelarates light harvesting:
how?

What is the signaling mechanism?

We found that four genes related to
light harvesting increase expression

under elevated CO, and this leads to
Increase of biomass.

Can we artificially express these genes in §
chloroplasts and obtain the biomass effect £5
without need of elevation of ;
CO, concentration?

Copyright & Paarsen Education, Inc., publishing as Benjamin Cummings.



% of shoots In the seedlings of sugarcane

°¥ 1 Control Cont+PCZ Pz 3uM GA  GA

7 |61,25+0,03c  28,75+0,07d -54 83,33x0,17b  +36
14 |60,78+0,07c  33,33+0,17d -45 87,84+0,17b  +44
21(50,17+0,17¢c  40%0,02d 20 8222+0,44h  +64

28 [53,97+0,09b  40+0,02c 26 83,93+0,6 a +55




