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. PHOTOSYNTHESIS - Synthegie of organic molecules (e.g. 6LUCOSE) from inorganic matter ( and CARBON DIOXIDE).
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PHOTOSYNTHESIS PROCESS

Oceurg in the thylakoid membraneg of the chloroplagts, I Occurg in the etroma of chloroplaste. The /11 and

where light energfg ie abgorbed by chlorophyll, leading to
the production of ATP and - Water mo[eculeg%

generated in the light-dependent reactions are ‘
1,0) ~ used to convert 00, into GLUCOSE. Thig eycle does not

are gplit, releaging oxygen (0,) ag a byproduet. require light and ig aleo known ag the CALVIN CYCLE. ‘
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. Refer to the detailed process in WORD FORM on page 3 by following the numbered step; g KLY
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Watch the video on YouTube to gee the analogy we uged to remember this Calvin cycle!
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Photon is abgorbed and excites one of
the electrons to a higher energy state.

ZHUIULYSLS oceurs to cupply el’d to

chlorophyl a.

Oxygen i generated a¢ wagste product

4 ATD SQynthage

High concentration of protong (H+) in
the thylakoid epace move down their
concentration gradient and drive the
PUUIOZHOS IO LTI of ADP into ATP.
ATP ig gent to the CALVIN CYCLL

PHOTOSYSTEM 1|

2* Plagtoquinone (PQ) j

The firet electron carrier.
Carrieg electron from PSll to
the cytochrome complex.

Y- - A

. Photosystem [ (0700)

Light (photon) i abgorbed and excites one

of the electrong to a higher energy state.
Electron from PSII (low energy) fill the
void in PSI.

*PHOTOSYSTEM 11 JEJ.\/L2) MECHANISM

W LIGHT (photon) i absorbed by pigment molecules
(CHLOROPHYLL) in the light harvesting complex of

photogystem [

V Light ig trangferred to other pigment molecules, until it
reacheg chlorophyll a (P680) in the REACTION CENTER.
V Dhoton energy excites one of the electrong to a higher

energgf gtate

V Thig electron ie captured by the electron acceptor of

reaction center.

V' The excited electron pasgee down the electron trangport

chain (energy logg).

W PHOTOLYSIS oceurs (forming electrong, protong, and

oxygen).

VElectrone eupply chlorophyll a of the reaction center

(replace).

PHOTOSYSTEM |
V Mechaniem ig similar to photosystem ([

V But ite chlorophyll best abgorbe 700nm (thug called
P700) and its electron supply comes from PSII/the

electron trangport chain (NOT photolysie)
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Cytochrome complex

Another electron carrier.

Electron energy driveg 11)%u105 U5
('Profon pumping) into thylakoid epace
rom the stroma (creating concentration

gradient ~ high ingide the thylakoid).

B, Ferredoxin and NADD reductage

Ferredoxin ig an electron carrier from
OS to the NADP reductage.

NADP reductage reduces NADP* into
NADPH uging the energy of the electrong
and a proton (H*) from gtroma.

NADPH ig gent to the CALVIN CYCLE.

Energy from a wider range
of wavelengths can be uged
to excite the electron

Primary electron
acceptor

more efficient photogynthesie

Acceggory pigment molecules

Light harvesting complex
> High energy electron

Special chlorophyll pair
(chlorophyl a - P680)

Low energy electron

-

(LIGHT-INDEPENDENT REACTIONS)

Thig ungtable molecule breake down

into two 3-carbon molecules:
glycerate-3-phogphate (BP).

) Ribuloge biphogphate (RuBP) - a 5-carbon molecule ~
J ) reacte with carbon dioxide in a process called

The procegg ugeg the enzyme Rubicco (mogt abundant Z .
enzyme) to create a G-carbon molecule (unstable) product.

Some of the TO moleculeg leave  ~ +
the cycle to eventually turninto /.
glucoge, most however continue

in the cycle.

The remaining TP moleculeg uge ATP
to reproduce the original molecule;

RuBD. Thig process i called RUBP
REGENERATION,

ATP and NADPH act on GP and form
two other 3-carbon moleculeg; trioce J
phogphate (TP) -

reaction.
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. Comparaigion of light-independent and light-dependent reactiong;

‘ LIGHT-INDEPENDENT REACTIONS -{ LIGHT-DEPENDENT REACTIONS
Doeg not uge light energy Useg light energy
Oceurg in the gtroma Oceurs in thylakoide
USE of of ATO and NADOH FORMATION of AT and NADPH

[nvolueg electron trangport chaing and

[nvolveg the Calvin eycle photosysteme [l and |

Useg carbon dioxide to form glucoge molecules .}\ Splits water and releages oxygen ag wagte

GYCLIC
NON-CYCLIC
Bhotophogphorylation
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. ) eVttt 1y 97N JI/LLKJI/L [Ji I
Photophogphorylation <5 . o Photophogphorylation
Photosystem involved é% % © o 3 @ ¢ DPhotosystem involved
pall & bgl AL © D only
rormpaiues T ”M»M [ ——
Linear flow of electrong ¢ Cyclical flow of electrong
Products <:/b \ﬁp Products
Qenerateg ATP, , &0, A f\ @ G Generateg ATP only
When 1 12117ie NOT the limiting reactant, When the CALVIN CYCLE ig the limiting reactant, cyclic photophosphorylation proceeds
non-cyclic photophogphorylation proceeds ag the electrong cannot be uged to reduce , they are therefore recycled by N
from OSIl and through DSl leading to the the eytochrome complex to pump more H+ into the thylakoid gpace. Overall, AT i
production of OXYGEN, ATP and : produced but neither OXYGEN nor and produced during the cycle.

OTHER PRODUCTS FORMED;
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YOG Triose phosphate (TP)
Ouring the light-independent reactione,
other products can be created from

glucose or other intermediateg of the

Calvin eycle for uge by the cel; o, S Gm ;TleachMe
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[n cectiong G1.2 HL and C1.3 HL you have learned the detailed process of and

PSEIRATIUN

Embedded in the membrane of the cristae ETC location

Energy released when electrong are moved

Enerqy Source
from one carrier to the next %

From the matrix into the intermembrane

gpace (to create proton gradient) Hydrogen ione pump

Hydrogen iong diffuse back into the matrix

fhrough the ATD eynthace Hydrogen ione diffusion

Catalyses the pf}gsphgr lation of ADP to

ATD Synthage

. Both include a crutial etep called “CHEMIOSMOSIS” (or proton pumping) but have their differences;

ZHOTOSYNTHESES
SHEMIOSPIOMS

Embedded in the membrane of the thylakoids
(chloroplagt)

Energy releaged when electrong are moved
from one carrier to the next

From the stroma into the thylakoid space (to
create proton gradient)

Hydrogen ione diffuge back into the gtroma
through the AT eynthage

Catalyges the photophosphorylation of ADP
to form ATO







