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Appendix 5

The effective Michaelis-Menten parameters from
simulations of the model

Figure A illustrate the dependence of the Michaelis-Menter parameters on the
regulatory signal and substrate concentration. The simulations were performed for the
same concentrations of the substrate that was held constant in the experiments, as
indicated in the legends of Fig. 4. The Michaelis-Menten equation was used to obtain
kScat and KS

m for the variable substrate.
The values of σ were not measured in the experiments. For this reason, it is not

possible to compare the experimental results directly with Fig. A(a-d). To allow this
comparison, we combined the points with the same σ from the curves of kP1

cat and KP1
m

to create the curve of kP1
cat ×KP1

m of Fig. A(e). The same procedure was used to create
Fig. A(f).

PLOS 1



A dual regulation mechanism of CheA revealed by modeling Appendix 5

10−4 10−3 10−2 10−1 100

σ

10−3

10−2

10−1

100

101

kP1 ca
t

(s
−

1 )

1

2

3

4

5

6

7

8

9

10

[ATP] (µM), ∆t (s)
d1000, 15
v1000, 15
v1000, 60

(a)

10−4 10−3 10−2 10−1 100

σ

10−3

10−2

10−1

100

101

kA
TP

ca
t

(s
−

1 )

1

2

3

4

5

6

7

8

9

10 [P1] (µM), ∆t (s)
d200, 15
v50, 15
v100, 15
v200, 60
v400, 60

(b)

10−4 10−3 10−2 10−1 100

σ

100

70

80
90

200

300

K
P1 m

(µ
M

)

1

2

3

4
5

6

78

9

10

[ATP] (µM), ∆t (s)
d1000, 15
v1000, 15
v1000, 60

(c)

10−4 10−3 10−2 10−1 100

σ

1

2

3

4

K
A

TP
m

(µ
M

)

×103

1

23

4

5

6
7

8

9
10

[P1] (µM), ∆t (s)
d200, 15
v50, 15
v100, 15
v200, 60
v400, 60

(d)

10−3 10−2 10−1 100

kP1
cat (s−1)

100

70

80
90

200

300

K
P1 m

(µ
M

)

1

2

3

4
5

6

78

9

10

[ATP] (µM), ∆t (s)
d1000, 15
v1000, 15
v1000, 60

(e)

10−3 10−2 10−1 100

kATP
cat (s−1)

1

2

3

4

K
A

TP
m

(µ
M

)

×103

1

23

4

5

6
7

8

9
10

[P1] (µM), ∆t (s)
d200, 15
v50, 15
v100, 15
v200, 60
v400, 60

(f)

1: dQEQE 0 2: dQEQE 5 3: dQEQE 20 4: vEEEE 0 5: vEEEE 10
6: vQEQE 0 7: vQEQE 5 8: vQEQE 100 9: vQQQQ 0 10: vQQQQ1000

1: dQEQE 0 2: dQEQE 5 3: dQEQE 20 4: vEEEE 0 5: vEEEE 10
6: vQEQE 0 7: vQEQE 5 8: vQEQE 100 9: vQQQQ 0 10: vQQQQ1000

Fig A. Dependence of KS
d and kScat on σ. The curves show kScat and KS

m of the
Michaelis-Menten equation, Eq. (1), for the phosphorylated rate predicted by the
enzymatic reaction model. The parameters are calculated by fitting to curves similar to
the continuous lines of Fig. 4. The simulations with ∆t =∞ (steady states) are the
continuous lines. Simulations for the regulatory signal σ ranging from 10−3 to 102 were
used to generate the curves of KS

m and kScat as functions of σ of plots (a), (b), (c), and
(d).
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