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|Remember what it means to be a
pl ant e

ANeed to produce all organic molecules
necessary for growth

e carbohydrates, lipids

e proteins, nucleic acids
ANeed to store chemical energy

e In stable form

e can be moved around plant

e saved for arainy day
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IAutotrophs

AMaking energy & organic molecules
from light energy

e photosynthesis

c_arb_on + water + energy - glucose + oxygen
dioxide

6CO, + 6H,0 +eHng§y - CeH,0; + 60,
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LLight reactions

AConvert solar energy to chemical
energy

e ATP - energy

e NADPH - reducing power

- = build stuff I!
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How is that helpful?

Awant to make CeH 1,04
e synthesis

e How? From what?
What raw materials are available?

CO,
NADPH

carbon fixation C <educe CO,
NADP

C6H12O6
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LFrom CO, - CH,,0,
ACO2 has very little chemical energy
e fully oxidized
AC6H1206contains a lot of chemical energy

e reduced
e endergonic

AReduction of CO,- CsH,,O4proceeds in
many small uphill steps

e each catalyzed by specific enzyme
e using energy stored in ATP & NADPH
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|From Light reactions to Calvin cycle

AcCalvin cycle
e chloroplast stroma

ANeed products of light reactions to
drive synthesis reactions

e ATP
e NADPH
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Remember glucose
glycolysis Il <2ADP

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

D

iy Il
DHAP ™ PGAL
P-C-C-C C-C-C-pP > NAD*
= 2 NADH
= 4 ADP
~ 4 ATP
pyruvate
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|Calvin cycle

APGAL
e end product of Calvin cycle
e energy rich sugar
e 3 carbon compound
e NC3 photosynthesiso

APGAL - - Important intermediate
PGAL- - glucose- - carbohydrates
- - lipids

- - amino acids
- - nucleic acids
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Ait makes life out of air!
e definitely the most abundant enzyme

e ribulose bisphosphate carboxylase
e the most important enzyme in the world!

atmosphere

v

AEnzyme which fixes carbon from

IRubisco
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LIAccounting

AThe accounting is complicated
e 3turns of Calvin cycle =1 PGAL

¢ 3CO,- 1PGAL (3C)

e 6 turns of Calvin cycle =1 C;H,,0O, (6C)
e 18 ATP + 12 NADPH - 1 C H,,04

e 6 ATP = left over from light reactions for

cell to use elsewhere
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|Photosynthesis summary

AI\/Iaking energy & organic molecules
from light energy

c_arb_on + water + energy - glucose + oxygen
dioxide

6CO, + 6H,0 +e|r:gpgty - CgHi,06 + 60,
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|Photosynthesis summary

ALight reactions
e produced ATP
e produced NADPH
e consumed H,0
e produced O, as byproduct
ACalvin cycle
¢ consumed CO, "N
e produced PGAL
e regenerated ADP
e regenerated NADP
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/Summary of photosynthesis

6CO, + 6H,0 +e'r:gpéy - CeH,0; + 60,
A Where did the CO, come from?
A Where did the CO, go?
A Where did the H,O come from?
A Where did the H,0 go?
A Where did the energy come from?
AWhat 6s the ener gy used for
A What will the C,H,,0, be used for?
A Where did the O, come from?
A Where will the O, go?

A What else is involved that is not listed in this
APBi equation?




ISupporting a biosphere

AOn global scale,
photosynthesis is the
most important process
for the continuation of life on Earth

¢ each year photosynthesis synthesizes
160 billion tons of carbohydrate

e heterotrophs are dependent on plants
as food source for fuel & raw materials
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