Chapter 1: Leaf Cells Consist of Several Metabolic Compartments
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The Architecture of a Leaf Cell: Metabolic Compartmentalization

Organelle % _Total Volume Central Vacuole (80% Volume) Specialized Metabolic Hubs Plasmodesmata: Cellular Bridges
Vacuole 79% 79% Fills most of the cell to peroxisomes eliminate toxic Thousands of tube-like openings connect
Chloroplasts 16% 33% ma'v’;‘aas'{‘e‘g:gn‘l’]';:’igg‘:f"’e metabolic intermediates like H,0, neighboring cells for direct metabolite diffusion.
Cytosol 3% 0% Mitochondria

Cytosol: 3%

General metabolism
and sucrose
biosynthesis

Mitochondria handle
respiration

N\

Vacuole: 79% ‘

Total Cell Volume

Connectivity and Exchange

Plasmodesmata

Symplast:
Continuous inner Apoplast:
network Extracellular space : :
Active and Passive Transport
Specific translocators use uniport, antiport,
or symport mechanisms to move molecules
across membranes.
[
o
(>
Symplast: Apoplast: Chloroplasts:
Continuous Extracellular The Energy Factory “ &
inner network space The second-largest compartment, Mitochondria Cylosolz 3% Q
ible for hesi i dria handle General metabolism and A &
and starch biosynthesis. respiration sucrose biosynthesis. Uniport Antiport Symport

A NotebookLM

Manipulation of artificial light environment improves plant biomass and fruit

nutritional quality in tomato
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