
k f
 A

T
P 0

A
M

P
K

k r
 A

T
P 0

A
M

P
K

k f
 A

D
P 0

A
M

P
K

k r
 A

D
P 0

A
M

P
K

k f
 A

M
P 0

A
M

P
K

k r
 A

M
P 0

A
M

P
K

k f
 A

T
P p

A
M

P
K

k r
 A

T
P p

A
M

P
K

k f
 A

D
P p

A
M

P
K

k r
 A

D
P p

A
M

P
K

k f
 A

M
P p

A
M

P
K

k r
 A

M
P p

A
M

P
K

-10

-5

0

5

10
lo

g
1

0
 (

P
a
ra

m
e
te

r)

1 2 1 1.1x (Dissociation Constants)

i

K D
 A

T
P 0

A
M

P
K

K D
 A

D
P 0

A
M

P
K

K D
 A

M
P 0

A
M

P
K

K D
 A

T
P P

A
M

P
K

K D
 A

D
P P

A
M

P
K

K D
 A

M
P P

A
M

P
K

-20

-15

-10

-5

0

5

lo
g

1
0
 (

K
D

)

ii

A
T
P 0

 /
 A

D
P 0

A
T
P 0

 /
 A

M
P 0

A
T
P 0

 /
 A

T
P p

A
T
P 0

 /
 A

D
P p

A
T
P 0

 /
 A

M
P p

A
D

P 0
 /
 A

M
P 0

A
D

P 0
 /
 A

T
P p

A
D

P 0
 /
 A

D
P p

A
D

P 0
 /
 A

M
P p

A
M

P 0
 /
 A

T
P p

A
M

P 0
 /
 A

D
P p

A
M

P 0
 /
 A

M
P p

A
T
P p

 /
 A

D
P p

A
T
P p

 /
 A

M
P p

A
D

P p
 /
 A

M
P p

-20

-10

0

10

20

lo
g

1
0
 (

K
D

 C
o
m

b
in

a
ti
o
n
s
)

iii



K M
1
2
 -
 K

in
a
se

0

K M
1
3
 -
 P

P
a
se

p

K M
1
4
 -
 K

in
a
se

0
A

T
P

K M
1
5
 -
 P

P
a
se

p
A

T
P

K M
1
6
 -
 K

in
a
se

0
A

D
P

K M
1
7
 -
 P

P
a
se

p
A

D
P

K M
1
8
 -
 K

in
a
se

0
A

M
P

K M
1
9
 -
 P

P
a
se

p
A

M
P

V m
a
x

 K
in

a
se

0

V m
a
x

K
in

a
se

0
A

T
P

V m
a
x

K
in

a
se

0
A

D
P

V m
a
x

K
in

a
se

0
A

M
P

V m
a
x

 P
P

a
se

p

V m
a
x

 P
P

a
se

p
A

T
P

V m
a
x

 P
P

a
se

p
A

D
P

V m
a
x

 P
P

a
se

p
A

M
P

-8

-6

-4

-2

0

2

lo
g

1
0
 (

P
a
ra

m
e
te

r)

1 2 1 1.1x (Phosphorylation Kinetics)

i

V m
a
x

/K
M

K
in

a
se

0

V m
a
x

/K
M

K
in

a
se

0
A

T
P

V m
a
x

/K
M

K
in

a
se

0
A

D
P

V m
a
x

/K
M

K
in

a
se

0
A

M
P

V m
a
x

/K
M

P
P

a
se

p

V m
a
x

/K
M

P
P

a
se

p
A

T
P

V m
a
x

/K
M

P
P

a
se

p
A

D
P

V m
a
x

/K
M

P
P

a
se

p
A

M
P

-5

0

5

lo
g

1
0
 (

 V
m

a
x
 /

 K
M

 )ii
K

in
a
se

0
 /
 K

in
a
se

0
A

T
P

K
in

a
se

0
 /
 K

in
a
se

0
A

D
P

K
in

a
se

0
 /
 K

in
a
se

0
A

M
P

K
in

a
se

0
 /
 P

P
a
se

p

K
in

a
se

0
 /
 P

P
a
se

p
A

T
P

K
in

a
se

0
 /
 P

P
a
se

p
A

D
P

K
in

a
se

0
 /
 P

P
a
se

p
A

M
P

K
in

a
se

0
A

T
P

 /
 K

in
a
se

0
A

D
P

K
in

a
se

0
A

T
P

 /
 K

in
a
se

0
A

M
P

K
in

a
se

0
A

T
P

 /
 P

P
a
se

p

K
in

a
se

0
A

T
P

 /
 P

P
a
se

p
A

T
P

K
in

a
se

0
A

T
P

 /
 P

P
a
se

p
A

D
P

K
in

a
se

0
A

T
P

 /
 P

P
a
se

p
A

M
P

K
in

a
se

0
A

D
P

 /
 K

in
a
se

0
A

M
P

K
in

a
se

0
A

D
P

 /
 P

P
a
se

p

K
in

a
se

0
A

D
P

 /
 P

P
a
se

p
A

T
P

K
in

a
se

0
A

D
P

 /
 P

P
a
se

p
A

D
P

K
in

a
se

0
A

D
P

 /
 P

P
a
se

p
A

M
P

K
in

a
se

0
A

M
P

 /
 P

P
a
se

p

K
in

a
se

0
A

M
P

 /
 P

P
a
se

p
A

T
P

K
in

a
se

0
A

M
P

 /
 P

P
a
se

p
A

D
P

K
in

a
se

0
A

M
P

 /
 P

P
a
se

p
A

M
P

P
P

a
se

p
 /
 P

P
a
se

p
A

T
P

P
P

a
se

p
 /
 P

P
a
se

p
A

D
P

P
P

a
se

p
 /
 P

P
a
se

p
A

M
P

P
P

a
se

p
A

T
P

 /
 P

P
a
se

p
A

D
P

P
P

a
se

p
A

T
P

 /
 P

P
a
se

p
A

M
P

P
P

a
se

p
A

D
P

 /
 P

P
a
se

p
A

M
P

-10

-5

0

5

10

15

lo
g

1
0
 (

 V
m

a
x
 /
 K

M
 )

 R
a
ti
o

iii



A
D

P

A
M

P

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

L
o
g

1
0
 K

e
q
A

D
K

i

A
D

P

A
M

P

65

70

75

80

85

90

95

100

105

110

M
a
x
 A

D
P

 C
o
n
c
e
n
tr

a
ti
o
n
 [

M
]

ii

A
D

P

A
M

P
0

2

4

6

8

10

12

14

16

M
a
x
 A

M
P

 C
o
n
c
e
n
tr

a
ti
o
n
 [

M
]

1 2 1 1.1x (Signal Concentration and Allosteric Activation)

iii

A
D

P

A
M

P

0

50

100

150

200

R
a
ti
o
 A

D
P

/A
M

P
 C

o
n
c
e
n
tr

a
ti
o
n

iv

A
D

P

A
M

P

2

4

6

8

10

12

A
M

P
 A

llo
s
te

ri
c
 M

u
lt
ip

lie
r

v


	FigS2A
	FigS2B
	FigS2C

