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Light Harvesting Molekules
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Light Harvesting Molekules

Chlorophyll Species
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Photosynthesis:
Primary Reactions: Light Harvesting
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Enzyme Kinetics
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CO, Compensation Point
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C3 Anatomy: A.t.
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C4 Anatomy: Maize

Their vascular bundles are surrounded by two rings of cells; the inner ring,

called bundle sheath cells, contains starch-rich_chloroplasts lacking grana
WhiCh,giﬁVel‘ ffom thoge inrmesophyll cells present as the outer ring.
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CO2 Gas Exchange Measurement
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C4 Chloroplast Adaptations
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MESOPHYLLZELLE
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C3 C4:0"C

https://de.wikipedia.org/wiki/%CE%9413C
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Single Cell C4- Photosynthesis

Single-Cell C, Photosynthesis in Chenopodiaceae Species

The family Chenopodiaceae contains ~1300
species, including vegetable crops such as
spinach and beets, and desert plants such
as Atriplex (saltbush). Many chenopod spe-
cies have C,; photosynthesis. Chenopods
Bienertia cycloptera, Bienertia sinuspersici,
and Suaeda aralocaspica recently were
found to possess novel mechanisms for C,4
photosynthesis by compartmentalization of
organelles and photosynthetic enzymes into
distinct regions within chlorenchyma cells.
This compartmentalization achieves the
equivalent of the spatial separation of cells
called Kranz anatomy typically found in C4
species but within a single cell. Bienertia has
peripheral and central compartments, while

www.plantcell.org/cgi/doi/10.1105/tpc.106.180911

S. aralocaspica has distal and proximal
compartments.

Chuong et al. (pages 2207-2223) inves-
tigated the mechanisms of organelle com-
partmentalization and the distribution of
major organelles relative to the cytoskele-
ton in these three species using immuno-
fluorescence and transient expression of
green fluorescent protein-tagged cytoskel-
eton markers. The results revealed distinct
cytoskeletal compartments consisting of a
highly organized network of actin filaments
and microtubules associated with the chlo-
roplasts. Experiments using cytoskeleton-
disrupting drugs further showed that
microtubules are critical for the polarized
positioning of chloroplasts and other or-
ganelles into distinct compartments within
the chlorenchyma cells.

Confocal microscopy images show the distal
and proximal compartments in S. aralocaspica
(left) and peripheral and central compartments
in B. sinuspersici (right). Nuclei (N) are green, and
chloroplasts are red.

Nancy A. Eckardt
News and Reviews Editor
neckardt@aspb.org



CAM: crassulatian acid metabolism
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CAM:

diurnal
change
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Single Cell C4- Photosynthesis in CAM ?

Clusia rosea Cross Section

Upper Epid. Evaporation Shield

Water Tis
e 7 LuTicie
fii - _~%— Upper epidermis
Palysade -
mesophyll cell
4.7 Bundle sheath cell
Jr, ' ) P
4 1B Xylem
.\)) —— Phloem Vein-i pihe’— Phloem
£ .
£ Spongy Mesophyll Lower epidermis
Lo
Xvlem Spongy mesophyll
! Guard €lls
cell
5 Stoma
Cuntirla
2 Low Density Sponge
Dense Parenchymum

Lower Epid. with Stomatal Cells

© Gert Bachmann 2018



Malate + Citrate
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C3 C4 CAM
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C4 plants cannot grow in dark and cold places as they need much more light
to survive

Ca. 1 g dry mass 250 ml water

C3: 1 g dry mass

C3 plants cannot grow in hot / dry areas because RuBisCO incorporates
more oxygen into RUBP as temperatures increase....

MoSys ®
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C3 C4 CAM

Photosynth Res
DOI 10.1007/s11120-013-9874-6

REVIEW

Temperature response of photosynthesis in C;, C4, and CAM
plants: temperature acclimation and temperature adaptation

Wataru Yamori - Kouki Hikosaka -
Danielle A. Way
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C3 C4 CA M Why be efficient? A question for C4 plants

“Some of the characteristics of C4 are a bit mythological. For example,
although C4’s can have higher photosynthetic nitrogen use efficiency, many
C4'’s have high tissue N concentrations and many C3'’s have as low an N
concentration as the lowest C4. Not everything about plants is destined from
photosynthetic properties”. (and not all can be learned from A.t)
http://wildplantspost.blogspot.co.at/2009/11/why-be-efficient-question-for-c4-plants.html

— Efficiency at high light and temperature is not a complete advantage

for C4 Plants, if it comes with much higher nutrition (H20, N and light
intensity) requirements. _ _

“survival of the imperfect”

(coined by Jorg Ott in the nineties)
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