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HASE 1: CARBON FIXATION
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CAM Photosynthesis: Crassulacean Acid Metabolism

In Daylight
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m http://silvana-v12.blogspot.com/2009/12/describe-process-of-photosynthesis-in.



ﬂ.vw wvvvwvwvmv.vv.vvwvwv.vv.vvwvwvvv.vvwvwv.vv.v‘vwvwv.vv.vvwvwvvv.vvwvwvvvwvwwwvvvwvw«w«v
i

-00CCCCOO0-

Bundle Sheath Cell
CCCOO-
pyruvate

ATP and NADPH

iring

o
o
O
O
O

i H]
et
(1]
-
|
T
=
o

-00CCCCOO-
malate

A cycle requ

CCCCOO-
oxaloacetate

Mesophyll Cell
The C, and C, reactions are spatially separated

%

P
CCCOO-
hosphoenol

pyruvate
HCO

2

S i
S0 PR
B o

P

C, Photosynthes
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Alternative C, Photosynthesis: Evolved multiple times!
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Figure 14-39 Essential Cell Biology, 2/e. (& 2004 Garland Science)




Fotorespirace

Reaction catalyzed
by rubisco Plasma membrane

L
Vin ccred?

G lycolate .

Chloroplast Microbody

Fotorespirace nastava tehdy, je-li koncentrace CO2 uvnitr listu nizka. To se
déje v horkych suchych dnech, kdy je rostlina nucena uzavfit své priduchy,
aby tim zabranila nadmérné ztraté vody. Jestlize se list snazi fixovat CO2 i
kdyZz jsou zaviené pruduchy, tedy dosahne-li pokles koncentrace CO2 uvnitf
listu zhruba 50 ppm, Rubisco za¢ne interagovat s O2, RuBP namisto CO2.



Tvorba asimilacniho skrobu

Making Starch for Storage triose transporter for
——___sucrose synthesis

pCCCCCCP
fructose-1,6-bisphosphate

chloroplast C-C-C-P N
stroma PGAL

o CCOCOCP
C-C-C-C-C-C-ADP T starch fructose 6-phosphate
ADP-quc:nse
ATP C-C-C-C-C-C-P

/ glucose-6-phosphate
crceeoccr

glucose-1-phosphate

Chloroplast can become an amyloplast

Zdroj obrazku: http://plantphys.info/plant_physiology/calvincycle.shtml




Tvorba transportnich sacharidu

Making Sucrose for Transport _ C-C-C-P

PGAL N

P-C-C-C-C-C-C-P
fructose-1,6-bisphosphate

chloroplast iccecp
stroma P,

C-C-C-C-C-C-P
fructose-6-phosphate

glucose-fructose-P | J

sucrose phosphate

UDP C-C-C-C-C-C-P

glucose-6-phosphate

PP, /
C-C-C-C-C-C-UDP

UDP-glucose C-C-C-C-C-C-P

glucose-1-phosphate

@ Zdroj: http://plantphys.info/plant_physiology/calvincycle.shtml




Sacharidy : produkty fotosyntéezy

aldehydicka skupina ketonicka skupina

CH,CH

CH,OH

H
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H  HOCH y

HO

sacharoza

| Grafika, zdroj: http://kfrserver.natur.cuni.cz/lide/edmunz/praktika_fr/mb130p13/navody/2_fotosynteza.pdf




Sacharidy

Chemicky jsou sacharidy definovany jako
polyalkoholy s aldehydickou nebo ketonickou
skupinou, ktera je u monosacharidu, ale |
nékterych disacharidu a polysacharldu volna a
znacne reaktivni. Pentozy a hexozy tvori 5- nebo
6-Clenné cyklické molekuly.

NejCaste|Si hexozy jsou u rostlin - glukoza s
aldehydickou skupinou

a fruktoza se skupinou ketonickou.



Disacharidy

@ Z disacharidu je u rostlin nejCastéjsi
sacharoza.

@ Je tvorena molekulou glukozy a fruktozy.
Nema volnou aldehydickou ani ketonickou

skupinu a je nejvyznamnjsim transportnim
cukrem. Muze byt také ukladana ve
vakuolach jako sacharid zasobni

http://kfrserver.natur.cuni.cz/lide/edmunz/praktika_fr/mb130p13/navody/2_fotosynteza.pdf



Plneni plneni lyka

cells are thought to move through plasmodesmata into the
sieve elements. Note that this figure is only schematic. The
actual structure of a source leaf of a C; plant, such as corn, is
guite different from that of a C, plant, such as sugar beet.

_— Cell wall (apoplast)

\ _— Plasma membrane

-~ Plasmodesmata

T Sieve element

_——— Companion cell

~ Sieve element

Companion cell
!

Phloem parenchyma cell

Bundie sheath cell

Mesophyll cells




Ekofyziologicke aspekty plneni lyka

Temperature stress

tropical rain
forest



Typy plneni lyka

Definitions of phloem loading types

PLASMODESMALAL COMPANION CELL LOADING METHOD
ABUNDANCE ULTRASTRUCTURE

Many plasmodesma at all cell | Intermediary cells symplasmic
interfaces between
Mesophyll and cc-se
complex

Few plasmodesma Companion cells may have apoplasmic
extensive vesicular
substructure

cc-se is apparently Companion cells modified with apoplasmic
apoplasmically isolated wall ingrowths (transfer cells)

High frequencies of Companion cells apoplasmic
plasmodesmata to
bundle sheath, few
internal of this and the
cc-se may be isolated

CC: companion cells, SE sieve elements
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http://www.extension.org/pages/10524/cotton-source-sink-relationship
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Translocation is
Bidirectional

o http://plantphys.info/plant_physiology/translocation.shtmi

Phloem Cell Interaction
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Phloem sap composition in castor bean plants

Component Concentration (mg/mL)

Sugars
Amino Acids
Potassium 2-4
Organic Acids 2-3
Protein 1-2
Chloride 0.3-0.7
Phosphate 0.3-0.6
Magnesium 0.1




Source — sink

In an intact plant,
photosynthate moves to
younger leaves immediately
above the source leaf.

When potential source leaves
are removed, photosynthate
moves to younger leaves
above the source leaf but also
to young leaves on the other
side of the plant.

K] http://plantphys.info/plant_physiology/translocation.shtml
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Photosynthesis light response curve
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C3vs C4 Photosynthesis

A

0
d
=
=
]
e,
o
=
(i
e

modiarse fevel




=
=
e
m
-m
[
W]
m

Leaf temperature {°C)




