
Supporting Information Text S2 for "The arbonassimilation network in Esherihia oli is denselyonneted and largely sign-determined by diretionsof metaboli �uxes"Valentina Baldazzi, Delphine Ropers, Yves Markowiz, Daniel Kahn,Johannes Geiselmann, Hidde de Jong1 Analysis of the simpli�ed glyolysis modelWe present the omplete analysis of the example in Fig. 3 of the main text, following themethod introdued previously. The model is a simpli�ed representation of the glyolysispathway, during growth on gluose, inluding regulation on both the metaboli and genetilevels. It is de�ned by the following system of ODEs, written in the form of Eqs. 3 and 4 ofthe main text, that is, with the separation of fast and slow variables:
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ẋF ruR·free

3

7

7

7

7

5

=

2

6

6

6

6

4

1 −1 0 0 0 −1
0 2 −1 −1 0 0
0 0 1 1 −1 0
−1 0 0 1 0 0
0 0 0 0 0 −1

3

7

7

7

7

5

2

6

6

6

6

6

6

4

v5(xGlc, xPTSp)
v6(xH6P , xPEP , xF baA)
v7(xPyr, xPEP , xPykF )
v8(xPEP , xPyr, xPTSp)

v9(xPyr)
v10(xH6P , xF ruR·free)

3

7

7

7

7

7

7

5

(2)where xs = [xFbaA, xPykF ]′ and xf = [xH6P , xPEP , xPyr, xPTSp, xFruR·free]
′.The objetive is to estimate the signs of the element of the Jaobian matrix of the slowsystem by means of Eqs. 6 and 8 of the main text. Fig. 1 summarizes the approah in ashemati way, while Fig. 2 illustrates the omputation on the example network.1. Compute the Jaobian matrix M for the fast system and its inverse M−1.For the model in Fig. 3 of the main text, we ompute
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5(3)where the partial derivatives have the sign indiated in Table 1, aording to the on-vention of positive �uxes in the glyolyti diretion. Using the Symboli Math Toolboxof MATLAB (MathWorks), we ompute1
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∂xs for eah slow variable. As an example, we show the ase of
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(33)3. Compute ∂g(xs)
∂xs using Eq. 8 in the main text. As above, we illustrate this bymeans of xPykF .
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∂xFruR·free/∂xPykF , the last element of the omputed vetor of symboli expressions,has a �xed positive sign, regardless of the parameters values and the mathematial formof rate laws (Fig. 2).4. Compute N s ∂vs
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In the model example, there are no diret transriptional regulations between the twogenes fbaA and pykF, so that for all xs
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ẋ
s

= N
s

v
s

ẋ
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Figure 1: Flowhart of the derivation of diret and indiret interations, from thekineti model in Eq. 1 to the Jaobian matrix in Eq. 6 of the main text. The numbers nextto the boxes orrespond to the steps in Text S2. Notie that the example system in Fig. 3Bis already written in the redued form, with separated fast and slow variables.5
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