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Conserved Moieties
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In the above cycle the molar amount of theund
subgroup remains constant.

Subgroups whose molar amounts remain constant during
the evolution of a pathway are calledoieties



Conserved Moieties
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Also called: /

Conserved Cycles <:§>

Or \ A}

Moiety Conserved Cycles
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Conserved Moieties
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Over long timescales the

Slow o
moieties are not conserved.

Synthetic and Degradation
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Conserved Moieties
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Conserved Moieties
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Examples

1. ATP, ADP, AMP

2. NADH, NAD /
3. CoA AcetyiCoA
4. Protein,PhosphorylatedProtein @

5. etc.
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Examples

1. ATP, ADP, AMP

2. NADH, NAD /
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So what?



Examples

1. ATP, ADP, AMP

2. NADH, NAD /

3. CoA AcetylCoA

4. Protein, Phosphorylated Protein CSD
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Cycles add redundancies to the model equations.

2. They introduce a new parameter into the model:
Total moles in the cycle

3. Can cause numerical instability in certain calculations
(Jacobiarbecomes nonnvertible)

4. Can have profound effects on the behavior of models
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Redundancies
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Redundancies
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Redundancies

The sum of S1 and S2
remains constant in time
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Redundancies
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Redundancies
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The number of equations dt
has been reduced by one

Blackboard .



New Parameters in the Model
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New Parameters in the Model
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In a simple cycle, the totaholarity in the cycle acts as a linear scaling factor.




New Parameters in the Model
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New Parameters in the Model
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New Parameters in the Model

Sequestration of K K
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Three Conservation Cycles: The net effect is that increases in A inhibit the

B-> C reaction. Similar arguments apply to C
A/B/C
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New Parameters in the Model
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The end result is a toggle switch that can display two steady states



How many are there?

For large metabolic maps, 5% to 10%
of the species are involved in
moiety conserved cycles.

That is 5% to 10% of the differential
equations are redundant.

http://www.iubmb-nicholson.org/



