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AG= 2879 kJ mol*  reaccidén endergonica






Atmosph'alre COz

/’

s AT ii
Y > o
Fotosynthese Emlssmnen

s

EIOD]ESEL




;Doénde?

Epidemis (evita la desecacion!)

Mesdfilo (fotosintético)] s gz

Haz vascular (transporte de agua,
minerales y azucares)



Epidermis con estomas, vista al microscopio 6p
co y coloreada artificialmente.
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Chloroplast
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Gambar : Kloroplast : lokasi dan struktur. (Sumber : Campbell et al. 1999).



Estroma cloroplastico
Tilacoides
Lumen tilacoidal

Three-Dimensional Architecture of Grana and Stroma
Thylakoids of Higher Plants as Determined by
Electron Tomography!WI[0Al






Fotosintesis

Reacciones luminicas

hu

Light reactions
(Thylakoid membranes) pueooey

Fase “oscura”

Carbon reactions
(Stromal enzymes)

.

CO, CH,0



Tilacoides Fase luminica
Lumen tilacoidal

Estroma cloroplastico................... Fase “oscura”
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Espectros de absorcion

(A) Chlorophylls

Absorption
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Antenay centro de reaccion
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The absorption of light relates to electron excitation states
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Desexcitacion:

calor

fluorescencia

transferencia energeética por resonancia
transferencia de carga
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_ Electron transfer
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Transporte fotosintético de electrones




CF4<

CFo

LUMEN @

FIGURE 7.33  Structure of ATP synthase. This enzyme con-
sists of a large multisubunit complex, CF,, attached on the
stromal side of the membrane to an integral membrane por-
tion, known as CF . CF, consists of five different polypep-
tides, with a stoichiometry of oy, Bs, v. 8, €. CF, contains
probably four different polypeptides, with a stoichiometry
Ofa. b. b’. Cia.



134 Chapter 7

\ In the dark

« -

Equilibration
_—

FIGURE 7.32 Summary of the experiment carried out by dient generated by this manipulation provided a
Jagendorf and coworkers. Isolated chloroplast thylakoids force for ATP synthesis in the absence of light. This experi-
kept previously at pH 8 were equilibrated in an acid ment verified a prediction of the chemiosmotic theory stat-

medium at pH 4. The thylakoids were then transferred to a ing that a chemical potential across a membrane can pro-
buffer at pH 8 that contained ADP and P,. The proton gra- vide energy for ATP synthesis.



Transporte fotosintético de electrones

Transporte ciclico de electrone§”®
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FIGURE 7.21 Detailed Z scheme for O,-evolving photosyn-
thetic organisms. The redox carriers are placed at their mid-

point redox potentials (at pH 7). (1) The vertical arrows rep-

resent photon absorption by the reaction center chloro-
phylls: P&E0 for photosystem 11 (PSII) and P700 for photo-
system [ (PSI). The excited PSII reaction center chlorophyll,
PB80*, transfers an electron to pheophytin (Pheo). (2) On
the oxidizing side of PSII (to the left of the arrow joining
P680 with PG80*), PE80 oxidized by light is re-reduced by
Y,. that has received electrons from oxidation of water. (3)
On the reducing side of PSII (to the right of the arrow join-
ing PG80 with P680%), pheophytin transfers electrons to the

acceptors 0, and Q. which are plastoquinones. (4) The
cytochrome by fcomplex transfers electrons to plastocyanin
(PC). a soluble protein, which in turn reduces P700™ (oxi-
dized P700). (5) The acceptor of electrons from P700* (A) is
thought to be a chlorophyll, and the next acceptor (A,) isa
quinone. A series of membrane-bound iron-sulfur proteins
(FeSy. FeS,, and FeSg) transfers electrons to soluble ferre-
doxin (Fd). (6) The soluble flavoprotein ferredoxin-MNADP
reductase (FNE) reduces NADPT to MADPH, which is used
in the Calvin cycle to reduce CO, (see Chapter 8). The
dashed line indicates cyclic electron flow around PSL (After
Blankenship and Prince 1985.)



La fase luminica como “blanco” de herbicidas:

v Inhibidores del fotosistema ll
v Bipiridilos
v Inhibidores de la sintesis de carotenoides

v Inhibidores de la sintesis del grupo hemo (Chl)



1. INHIBIDORES DEL FOTOSISTEMA 2:

v TRIAZINAS (ATRAZINA, SIMAZINA)
v'UREAS SUBSTITUIDAS (DIURON, CLOROTOLURON)
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Chl + hv Photosynthesis
Chl: Chlorophyll
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Atrazina en caupi




Figura 6. Secuencia del dano causado por el herbicida atrazina en hojas de la maleza cola de alacran
(Heliotropium indicum). La hoja de la izquierda en la linea superior es de una planta que no fue aplicada y no
muestran dano, las siguientes muestran una secuencia del dafo, de izquierda a derecha. Al principio se observa
una clorosis en la punta y el margen de las hojas, la clorosis avanza hacia la base y el interior de la hoja, la
clorosis se torna una necrosis y finalmente toda la hoja esta quemada.



MUTACIONES EN LA PROTEINA D1 CONFIEREN
RESISTENCIAATRIAZINAS Y UREAS SUSTITUIDAS

Stroma )
MH, o]
. 254 253 (
i

Siroana

shle

Ouisile |

Pl b

legiidiy__| 5 |5

Lismin

ARACCMIH IERC0H
[-2 -1

Fig. 1. Diagrammatic representation the I3 /12 protein complex in
photosyvstem I1. I muotation sites conlerning resistance are represeniad
b solid squares. Reproduced from Devine et al. (1993),

Mutaciones de herencia materna (!)
‘Reducen la capacidad fotosintética



BIPIRIDILOS

2CI”

1,1’-dimethyl-4,4'-bipyridinium bis(methyl sulfate)
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Poroto afectado por deriva de paraquat




Inhibit carotenoid biosynthesis
(Pigment inhibitors)

Herbicide Common
Family Name

Isoxazolidinones clomazone
Pyridazinones norflurazon

Isoxazoles 1soxaflutole

Trade
Name
Command

Zorial.
Solicam

Balance
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Inhibidores de la sintesis del grupo hemo:

v.g., acifluorfen, lactofen,



