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Figure 9: Distribution of the largest real part within the spectrum of eigenvalues for5 · 105 random
realizations of the photosynthetic Calvin cycle (solid line). The observed operating point is stable for
the vast majority (≈ 94.3%) of possible kinetic parameters. When assuming a strong saturation of the
triosephosphate isomerase with respect to GAP and a strong saturation of the G3P dehydrogenase on
BPGA the system becomes prone to instability (dashed line:θTPI

GAP = θG3Pdh
BPGA = 0.01, approximately

30% unstable models). Both values are known to be actually only weakly saturated [3], thus avoiding
the instability.

0 0.2 0.4 0.6 0.8 1
0

500

1000

1500

2000

saturation parameter θG3Pdh
BPGA

hi
st

og
ra

m

 unstable models λmax
R

>0
 saturation parameter θG3Pdh

BPGA

0 0.2 0.4 0.6 0.8 1
0

200

400

600

800

saturation parameter θTPI
GAP

hi
st

og
ra

m

 unstable models λmax
R

>0
 saturation parameter θTPI

GAP

Figure 10: The distribution of saturation parameters when only instances of the Jacobian withλmax
R >

0 are selected from the initial ensemble. Both parameters aresampled from a uniform distribution in
the initial ensemble. To verify that both parameters indeedhave a major impact on the stability of the
system, Fig. 9 compares the distribution of eigenvalues when both parameters are restricted to high
saturation to the initial (unrestricted) distribution of eigenvalues.
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