Let’s Compare...

Photosystem Il  Photosystem |
Production - -

They can work alone, but work so much better together

How do they know that??
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Do some Science!

What did they measure?
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From the book...
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Calvin Cycle

All reactions located in the stroma
Light independent
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Calvin Cycle

ATP + NADPH + CO - CH,0

T ]

3 phases

1. Fixation
2. Reduction
3. Regeneration

Calvin Cycle
Fixation

Fixes CO, from atmosphere to form a 6-carbon
molecule

Not CO, + CO, + CO, + CO, + CO, + CO,

CO, connected to a 5-carbon molecule called
Ribulose bisphosphate (RuBP) ©

Final Product: 3-phosphoglycerate




Calvin Cycle
() The reaction occurs in a cycle.
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Calvin Cycle
Reduction

* 3-phosphoglycerate reduced to G3P
— Glyceraldehyde-3-phosphate

e Uses 6 ATP and oxidizes 6 NADPH

¢ The payoff step!
— G3Pis used to make glucose and fructose
(sucrose)

Calvin Cycle

() The reaction occurs in a cycle.
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Calvin Cycle
Regeneration
¢ Adds 2 more carbon atoms to become RuBP again
* Uses 3 ATP
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(&) The reaction occurs in a cycle.
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Calvin Cycle
() The reaction occurs in a cycle.
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Question

* Where is the Calvin cycle located in the
Eukaryotic cell?

* Which product of the Calvin cycle is used to
create sugars?
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Calvin Cycle

e T

o with RuBP to make 3-phosphglycerate

2. Reduction*
— 3-phosphoglycerate reduces to G3P
— G3P used to make sugars

3. Regeneration*
— G3P recombined to make RuBP

Calvin Cycle
Rubisco: an enzyme’s tale
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Rubisco

 Ribulose-1,5-bisphosphate carboxylase/oxygenase
¢ Enzyme responsible for CO fixation
¢ Cube shaped (8 active sites)

RuBisCO e
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green prokaryote
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Rubisco

¢ Slow, inefficient
— Only 3 reactions/sec
— O competes with CO

¢ Reactions with O
results in a reaction that
undoes photosynthesis

co — Splits carbon and uses
o ATP
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hito://en.wikipedia.org/wik/RuBISCO

Rubisco

¢ Maladaptive!
— Reduces fitness

¢ How could this be?

— Hypothesis: it was present before massive amounts of O
were present in the atmosphere

— Prediction: If rubisco had evoloved after O was present,
then it would have developed a more specific binding site
for CO to avoid competition with O

hito://en.wikipedia.org/wik/RuBISCO




What adaptations have come about to
increase the efficiency or rubisco?

C Photosynthesis

¢ Product of fixation
— 4-carbon molecule
¢ CO fixed in mesophyll
¢ Rubisco only in bundle
sheath cells
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C, Photosynthesis

FI. 10.23 PG. 217




What adaptations have come about to
increase the efficiency or rubisco?

CAM photosynthesis

e Carbon fixed only at
night
— 4-C organic acid
— Released as CO during
the day
* Adaptation to dry
conditions

hitp://www bestlandscapeideas net/cactus/
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CAM photosynthesis

Stoma must remain closed during the day to prevent
water loss

Ly

What adaptations have come about to
increase the efficiency or rubisco?

C Photosynthesis CAM photosynthesis
*  Product of fixation * Carbon fixed only at night
— 4-carbon molecule — 4-Corganic acid
* CO fixed in mesophyll — Released as CO, during the day
«  Rubisco only in bundle sheath cells * Adaptation to dry conditions

Both work to increase concentration of CO for a more
efficient Rubisco




Questions

e C and CAM photosynthesis are two ways to
circumvent the inefficiencies of what enzyme?

¢ What makes Rubisco inefficient?
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