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Conserved Moieties
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Over a small enough time scale, the amount
of round subgroup will remain constant.

Subgroups that remain constant during the
evolution of a pathway are calledoieties
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Examples

1. ATP, ADP, AMP

2. NADH, NAD /

3. CoA AcetyiCoA
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1. Cycles add redundancies to the model equations.

2. They introduce a new parameter into the model:

Total mass in the cycle
3. Can cause numerical instability in certain calculations

(Jacobiarbecomes nonnvertible)
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Simple Example

The sum of S1 and S2
remains constant in time
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Simple Example
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How many

For large metabolic maps, 5% to
10% of the differential equations
are redundant due to conservation
cycles.

http://www.iubmb -nicholson.org/
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How are conserved cycle identified?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.
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Linearly Dependent Rows

A linearly dependent set of vectors is one whereg at
least one of the vectors can be written as a linear
combination of the other vectors.

{1,-1,2}
{3,0,—1}
{9,-3,4}

{9,-3,4} =3 x {1,-1,2} + 2 x {3,0, -1}

This means there is redundant information in the vector set.
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The Rank

The Rank of a set of vectors arranged in a matfrix
IS the number ofinearly independentvectors in

the matrix.
{1,-1,2} "1 —1 27
{3303_1} 3 0 ]_
{9, —3,4} | 9 -3 4 |

The Rank for this matrix is two
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How many conserved cycles are there?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.

v1 vy U3
1 0 —17] Sy 2 KFGQa GKS w
N — 0 —1 1 IS of this matrix?

—1 1 0 S1 Type rank(N) in
0 1 -1 | E Matlab or Jarnac.
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How many conserved cycles are there?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.

N = 0 -1 1| ES  Rank(N)=2
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How many conserved cycles are there?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.
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How many conserved cycles are there?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.

V1 V9 U3
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The Rank for this matrix is two
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How many conserved cycles are there?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.
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How many conserved cycles are there?

Conserved cycles in a pathway appear as linearly
dependent rows in the stoichiometry matrix.
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