C2, C3, C2.1, C3.2, C3.4

Fixing Carbon Dioxide:  The Light-Independent Reactions (4.2)
· “Fix” CO2 into CHO (CO2 assimilation)
· Occurs in stroma

· Cyclical

· Similar to Krebs cycle

· Some of the starting material is regenerated in the process

· Pathway identified by Melvin Calvin in the 1950’s
3 Phases:

1. Carbon Fixation

2. Reduction Reactions

3. Ribulose 1,5-biphosphate (RuBP) regeneration

1. Carbon Fixation:

Occurs in the stroma where a pre-existing 5C molecule (ribulose-1,5-bisphosphate or RuBP) combines with CO2.  As soon as RuBP is made it breaks apart into two 3C molecules of 3-phosphoglycerate (PGA).  Since this is the first stable molecule made-referred to as C3 photosynthesis.  
Requires the Ez Rubisco (Ribulose biphoshate carboxylase:  large Ez, works slowly, processes 3 substance molecules/sec.  Therefore many Ez are needed for efficiency.  ~1/2 of all protein in a typical leaf is this Ez.  Most abundant protein on Earth.  Exergonic Reactions.


CO2 + existing RuBP  
6 C intermediate
2 PGA

(unstable)                                                                                                       


Equation occurs 3 times:  therefore:    3 CO2 +  3 RuBP  (  6 PGA


(3C)      3 (5C)           6 (3C)
2.  Reduction Reactions:

The 6 newly formed PGA’s are in a low energy and are activated by ATP and then reduced by NADPH.  This produces 6 molecules of glyceraldehyde 3-phosphate (G3P).  
5 molecules of G3P continue on to

1 molecule exits + a second when

step #3


the cycle reoccurs( together



makes a 6 C sugar  (GLUCOSE)

3.  RuBP Regeneration:
5 molecules of G3P are used to regenerate RuBP.  Energy is supplied by ATP to break and reform bonds to produce 3 molecules of the 5C molecule RuBP.

Net Equation for the Calvin Cycle:
6CO2 + 18 ATP + 12 NADPH + H2O (  2 G3P + 16 Pi + 18 ADP + 12 NADP+
G3P can be used for many products within the plants-sucrose, starch, cellulose, etc.

HMK: 
P171 #1-3,6 (8-11,13,14)

What is Photorespiration

What are C4 plants?

What are CAM plants?
Read p170
Rubisco








