> IMPRE How sugars fuel growth: An integrated understanding of the role of sugar
Unversit AR transport and signaling in growth regulation under climate change

How is growth coordinated with sugar availability at the

Aim: base of the maize leaf?

Sugars, the product of photosynthesis, are both the energy
Why sugars: sourceto drive plant growth, the building blocks to execute it,
and the signal to modulate it.

Sugar transport from mature to growing zones in maize leaves

Hypothesi 5. regulates leaf growth under climate change by balancing
stress defense and controlling cell division and expansion
through a novel molecular mechanism.
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UU: IMERE& Climate change impact
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Novelty: Climate change impact

v Increased photosynthetic rate and transcript expression
P T sugar production in mature tissues.
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uniquely examines how sugar
signaling controls cellular growth
and stress responses specifically in
the leaf growth zone of maize
leaves.
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o IMBRES, Why maize leaf as a model system?
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The young maize leaf has an extensive period of steady-state
growth, in which

* Kinematic growth analysis allows quantification of cell
division and expansion

* The size of its growth zone allows sampling for molecular
and metabolic analyses
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l} IMPRES Key Results: impact of perturbation of sugar availability in the meristem on leaf growth at a high
-REpy temporal regulation ?

Positive l\qgahvel ]
Perturbation T We found that perturbation of sugar transport/supply affects leaf cell
eC0; —» Photosynthesis }— dp/, sh2 division.
Glucose
l Examples include:

ra3

Suc feeding * Sucrose 44

* sutl (defective in sucrose transport), mn1 (cell wall invertase), sh1
(sucrose synthase), sh2 (ADP-glucose pyrophosphorylase), and dp/ (dwarf
Sut1-m4 & pale) mutants, all showing reduced growth zone sugar and cell division.
*A mutant (ra3) with elevated sugar in the growth zone shows increased
meristem size, cell division, and organ growth.

Sucrose §4 *Increased sugar influx into the meristem under eCO, promotes growth;
: shi . .pe e ege _
:Susy — reduced sugar availability slows growth by limiting cell division.

Hexo:ses +t

OA, AA, 11 ?

ARtOX i This highlights the critical role of sugar availability and transport in
- Cf_;‘lfg f‘;‘;‘:js?gn i regulating maize leaf meristem activity and growth under varying
environmental conditions.
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U" IMEREif Identifying the cellular, molecular and biochemical basis of sugar-controlled leaf growth during the
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‘ 1. Sugar level manipulation (sugar feeding and
TOR SnRK < Hormones

sugar mutants)
Suga,,h'ormona, 2. Ternporal growth dynamics of leaf growth
Signaling using leaf length tracker

analyses

Temporal dynamics of leaf growth
metabolic & Biochemical

% 3. Kinematic analyses
o Cell Cycle o 4. Metabolic and biochemical analyses
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3 { ® 5. Transcriptome analyses (RNA-Seq)
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A framework of methodological approaches includes leaf length tracking (for diurnal growth analysis), kinematic analysis (cellular
analysis), RNA-seq and biochemistry analysis to study responses to sugar fluctuations under eCO, and drought conditions.
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Sugar perturbation under climate change Growth dynamics

Supplying the plants with sugars through the
cut tips of the leaves

Biochemical Analysis

Transcriptional Analysis

Mutant affected in sugar metabolism and
transport :

Cell wall invertase (mn1)

sucrose transporterl (sutl)

Leaf length tracker system
measures the leaf length at
a time scale of minutes
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Metabolome & Transcriptome &
Metabolite analyses RNA sequencing (NGS)
ada Sl analses Rt Genes expression analysis
Chromatography Pathway analysis
Sucrose Supply WT sutl WT mnl Spectrometry Bioinformatic
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Where to find us?
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