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Sucrose synthesis
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Sucrose degradation
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Sucrose degradation
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Starch, a polymer of
glucose, Is synthesized
and stored in plastids.

Starch synthesis protects
plastids from osmotic
disruption.

Starch is organized into
grains that grow by
adding layers.
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Starch synthesis
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Starch degradation

®
\ Starch
phosphorylase
Glucose
1-phosphate
,," Highly branched
_— amylopectin
/4N
Hexose ‘ Debranching
phosphate enzyme
pool .
LY
| Amylose |
". ‘\‘ .l_\ Starch
'.‘ "‘ phosphorylase Glucosyltransferase
. Glucose (D-enzyme)
: 1-phosphate
: \
: Short-chain

amylose

»  CGlucose

'a ADP SATP:
Glucose

6-phosphate e \ j

Hexokinase




FACULTY
OF SCIENCE
Masaryk University

Pentose phosphate pathway — oxidative reactions
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Pentose phosphate pathway — reversible reactions
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Glucose

|

3-Phosphoglycerate —— Serine family

|

<+— Phosphoenolpyruvate

|

Pyruvate ——

!

Acetyl-CoA — >

Aspartate family ,_l\‘
T ®

Aromatic
amino acids

Alanine and related
amino acids

Fatty acids and
isoprene derivatives

Aspartate «——— Oxaloacetate Citrate
Nucleic acids / \
Malate Isocitrate
Fumarate a-Ketoglutarate —— Glutamate

\ !

Succinate Glutamate family

\ Succinyl-CoA

Porphyrins Nucleic acids



FACULTY
OF SCIENCE
Masaryk University

Glycolysis

Functions:
« ATP production
« Supply of

reducing power
Funneling carbon
for oxidative
phosphorylation
Production of
biosynthetic
precursors

Bypass reactions give
plants metabolic
flexibility
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Respiration
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Lipids
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Lipid functions

Mambrane structural componants

Function Lipid types involvad®

Glycarolipids
Sphingolipids
Starols

Storage compounds

Triacylglycerols
Waxas

Compounds activa in electron transfer
reactions

Chlorophyll and othar pigments
Ubiquinone, plastogquinons

Photoprotection

Carctenoids (xanthophyll cycls)

Protection of mambranes against damage
from frea radicals

Tocopharols

Watarproofing and surface protection

Long-chain and vary-long-chain fatty acids and thair

derivatives (cutin, subarin, surface waxes)
Triterpanas

Protein modification

Addition of mambrana anchors

Acylation

Mainly 140 and 16:0 fatty acids

Prenylation

Famasyl and geranylgaranyl pyrophosphate

Other membrana anchor componants

Phosphatidylinositol, ceramide

Glycosylation Dalichol
Signaling
Intemal Abscisic acid, gibberalling, brassinosteroids
18:2 Fatty acid pracursors of jasmonate
Inositol phosphatas
Diacylglycarols
Extamal Jasmonata

“Volatile insect attractants

Defensa and antifeading compounds

Essantial cils
Latax componants (ubber, etc.)
Resin components (terpensas)
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The central role of acetyl-CoA in metabolism
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Fatty acid synthesis
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ACP |—18:0

@ Most of the 18:0-ACP
is desaturated to
18:1 *-ACP by
stearyl-ACP desaturase|.

ACP|—181%°
© The 18:1 *-ACPis
used for lipid
synthesis by one
of several
acyltransferases|.

18:149

(&)

==

O Some lipid-linked
18:1 Y is desaturated
to 18:2 %12 by
oleate desaturase|.

il

@)

e Some of the
lipid-linked 18:2 %12
is further desaturated
to 18:3 71215 by
linoleate desaturase|.

CE—

©)

Fatty acid synthesis

€@ Some of the 18:0-ACP
that results from fatty acid
synthesis is used directly
for lipid synthesis by one of
several acyltransferases |and

1823A9’12’15

is not further desaturated.

18:0

H3C[CHa];,CH = C== CH[CH,],COOH

Laballenic acid, an allenic acid

H4C[CH,],C = C[CH,],COOH

Stearolic acid, a monoacetylenic acid

HC == C[CH,],C == C[CH,]sCOOH
CH,

Sterculynic acid, a cyclopropene-containing acid

@»[CHZMCOOH

Chaulmoogric acid, a cyclopentenyl acid

CH3[CH,]sC — CH,CH== CH[CH,],COOH

OH
Ricinoleic acid, a hydroxy fatty acid

Z N
CH3[CH,],CH — CHCH, — CH== CH[CH,],COOH

Vernolic acid, an epoxy fatty acid

H H

H3C[CHyJg / \ [CH,],COOH
O

A furan-containing fatty acid
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Glucose

Glycolysis i

Membrane lipids
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Adaxial

Abaxial
epidermis_[
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Trichome .~

Structural lipids

—Epicuticular waxes

— Cuticle

— Cuticular layer

—Middle lamella

—Primary cell wall

. Plasma membrane
|~ Cytosol

—Vacuole

Stomate

Cutin structure I

RC'O‘N\/Y\/\/WC-O
The monomers are mostly 0

linked by primary ester 0\‘ 0 Secondary ester linkages have
X

!
bonds /\/VWWVVC\\O also been identified
RC-O
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Storage lipids




~ Carbohydrateand lipid metabolism
Storage lipid mobilization
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~ Carbohydrateand lipid metabolism
Genetic engineering of lipids
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