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Parameter Determination

Obtaining L and c Values. Equations to minimize to obtain esti-
mates for L, ¢, e; (for skMLCK), e, (for PhKS5), and e; (for
CaATPase) were obtained by inserting data from Peersen et al.
(5) into the expression for fractional occupancy in the presence
of an allosteric activator from Rubin and Changeux (9). Ky for
calcium binding can be obtained from the reported K, value
using the relation Kg = K, (1 + Lc)/(1 + L). The resulting system
of equations reads as follows:
No ligand present:

F F F F
;ﬂ(H;ﬂ) L;/z(H 1/2)

1 Kg Kx Kg Kr
& =5 7 7 ) [1]
2 F1/2 F1/2
1+K7 + L 1+CK7
R R

where Fip = 7.5 X 107% and Kz = 1.4 X 107,
skMLCK:
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KR
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( KR) L LA ( CKR)
T kiR

[2]

where Fip, = 3.4 X 1078, 4, = 1 X 1075, and K* = 1 X 1079
PhK5:
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[31]

where Fip, = 6 X 1077, 4, = 1 X 1075, and K% = 2 X 1078
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CaATPase:

™

N

|
N =

[4]

where Fip, = 1.2 X 1077, 435 = 1 X 1075, and K5 = 1 X 107°

We minimized ¢4, &2, €3, €4 by using the leastsquare function
provided in Scilab (www.scilab.org). To avoid local minima, we
ran 10° minimizations, each one with different initial values.
Initial values were drawn at random: The grand function pro-
vided in Scilab was used to determine the exponent of each
parameter, with initial values in the following range: 103< L <
10°,10 4 = ¢ < 0.1,and 10715 < ¢; < 0.5. Of 10° runs, 13 resulted
in the same minimum, which we believe to be global. It is reached
at L = 20,670, ¢c = 3.96 X 1073, ¢; = 10715, ¢, = 0.5, and e3 =
1.57 X1073. ¢; being very small means that skMLCK binds
predominantly to the R state. We can therefore assume that, in
the presence of sufficient amounts of skMLCK, calmodulin
exists predominantly in the R state.

Obtaining Kg Values. The system of equations used to determine Kz
values was as follows:

Wild Type. Calcium concentrations at ¥ = 0.5 and Y = 0.25 were
taken from ref. 1.

*1 0.25
=5 .

Sl el o)

Fl/2 F1/2
]_[,.<1+KR1> +LH<1+ X )

Ri

[5]

where i,j € {4, B, C,D}, andj # i, F1p = 4.4 X 107%, and Fy4
= 1.4 X 107°.

C-Terminal Mutant. Calcium concentrations at ¥ = 0.5 and Y =

0.25 for mutant calmodulin with intact N-terminal binding sites
were taken from ref. 10.
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[8]
where l,] (S {A, B}, andj # 1, FN]/2 =33 X 1075, and FN1/4 =
1.3 X 1075.

N-Terminal Mutant. Calcium concentrations at Y = 0.5 and ¥ =
0.25 for mutant calmodulin with intact C-terminal binding sites
were taken from ref. 10.

= ! 0.5
N5 = Y
FCyp ( FCl/z)) ( Cip ( FC1/2>>
. [1+ +L
E'( Kri l_L Kg; E Kr;
]_L(l R ) +L ]_[i(l tog
[9]
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[10]
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where i,j € {C, D}, andj # i, FC1; = 3.5 X 107, and FCy4 =
1.4 X 1075,

R State Only. Calcium concentrations at Y = 0.5 and Y = 0.25 in
the presence of sSkMLCK were taken from ref. 5.

FR1/2 FR1/2
2"( Kai H,-(1+ Key ))

J
[11]
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H’(l e )

L 0as
()

[12]

where l,] S {A, B, C, D} andj # i, FR1/2 =34X 1078, and FR1/4
=15x 1078

We first sampled all possible combinations of K%; values in a
broad range (107%= Kg; < 1074, using a logarithmic scan with 50
sample points per dlmenswn) Of these, We selected the param-
eter configuration that minimizes >% | m2 The result was then
used as an initial vector for a refined search using a smaller
intervals (of 2 orders of magnitude) around the initial results and
66 sample points per dimension.

Robustness of kgr. To determine whether the choice of the Rto T
transition rate, kgr, affects the outcome of the simulation, we
performed a robustness analysis on this parameter. We looked
at calcium binding to calmodulin as a function of calcium
concentration for kgy values between 10° and 10° and found no
difference in output (see Fig. S1).

Comparison of Calcium-Binding Curve to Experimental Results

In addition to comparing our simulation results to experimental
data reported by Crouch and Klee (3), we also compared them
to experimental data reported by Peersen et al. (5) (see Fig. 2)
and Porumb (7) (see Fig. 3).

List of Reactions Included in the Simulation
Reactions included in the simulation are listed in Table S1.

List of Parameters for Simulation
Parameters used in the simulation are listed in Table S2.
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Fig. S1. Robustness of the parameter kgr: Moles of calcium bound per mole of calmodulin are shown as a function of calcium concentration. Each curve

represents a different value of kgr. Calmodulin concentration used was 2 X 10~7 M.
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Fig. S2. Comparison between simulation results and experimental results reported by Peersen et al. (5). Moles of calcium bound per mole of calmodulin are
shown as a function of calcium concentration. Diamonds: data points measured by Peersen et al.; solid line: steady-state results of simulations at different initial
calcium concentrations. Calmodulin concentration used was 2 X 1077 M.
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Fig. $3. Comparison between simulation results and experimental results reported by Porumb (7). Moles of calcium bound per mole of calmodulin are shown
as a function of calcium concentration. Diamonds: data points measured by Porumb; solid line: steady state results of simulations at different initial calcium
concentrations. Calmodulin concentration used was 2 X 1077 M.
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camT +

camT + ca -
camT + ca -
camT +

camT_cal_A
camT_cal_A
camT_cal_A
camT_cal_B
camT_cal_B
camT_cal_B
camT_cal_C
camT_cal_C
camT_cal_C
camT_cal_D
camT_cal_D
camT_cal_D
camT_ca2_AB
camT_ca2_AB
camT_ca2_AC
camT_ca2_AC
camT_ca2_AD
camT_ca2_AD
camT_ca2_BC
camT_ca2_BC
camT_ca2_BD
camT_ca2_BD
camT_ca2_CD
camT_ca2_CD

ca -

camT_ca3_ABC + ca -> camT_ca4_ABCD
camT_ca3_ABD + ca -> camT_ca4_ABCD
camT_ca3_ACD + ca -> camT_ca4_ABCD
camT_ca3_BCD + ca -> camT_ca4_ABCD

+ + + + + + + + + + + o+

camT_cal_A

Table S1. List of reactions included in our simulation with their respective reaction rates

camT_cal_B
camT_cal_C
camT_cal_D
ca -> camT_ca2_AB
ca —> camT_ca2_AC
ca —> camT_ca2_AD
ca —-> camT_ca2_AB
ca —-> camT_ca2_BC
ca -> camT_ca2_BD
ca —> camT_ca2_AC
ca -> camT_ca2_BC
ca —-> camT_ca2_CD
ca —-> camT_ca2_AD
ca -> camT_ca2_BD
ca -> camT_ca2_CD
+ ca —> camT_ca3_ABC
+ ca —-> camT_ca3_ABD
+ ca —> camT_ca3_ABC
+ ca —> camT_ca3_ACD
+ ca —> camT_ca3_ABD
+ ca —> camT_ca3_ACD
+ ca —> camT_ca3_ABC
+ ca -> camT_ca3_BCD
+ ca —-> camT_ca3_ABD
+ ca —> camT_ca3_BCD
+ ca —> camT_ca3_ACD
+ ca —> camT_ca3_BCD

O © 0 0O 0O 0 O © O O O 0o o o ©o
5 B B B B B B B B B B B B B B

o
B

O 0 0 0O 0O 0o 0o © o0 o o 0o o
5 B B B B B B B B B B B B

o
=

k‘??w‘P?‘??‘WR‘NW@N‘NWWW?@NWW@F@NW?WW%NW@
=1

on
camT_cal_A -> camT + ca e
camT_cal_B -> camT + ca bl
camT_cal_C -> camT + ca bl
camT_cal_D -> camT + ca .
camT_ca2_AB -> camT_cal_A + ca B
camT_ca2_AB -> camT_cal_B + ca Bl
camT_ca2_AC -> camT_cal_A + ca bl
camT_ca2_AC -> camT_cal_C + ca bl
camT_ca2_AD -> camT_cal_A + ca Bl
camT_ca2_AD -> camT_cal_D + ca ks
camT_ca2_BC -> camT_cal B + ca bl
camT_ca2_BC -> camT_cal_C + ca bl
camT_ca2_BD -> camT_cal_B + ca .
camT_ca2_BD -> camT_cal D + ca .
camT_ca2_CD -> camT_cal_C + ca Elon
camT_ca2_CD -> camT_cal_ D + ca bl
camT_ca3_ABC -> camT_ca2_AB + ca Lo
camT_ca3_ABC -> camT_ca2_AC + ca B
camT_ca3_ABC -> camT_ca2_BC + ca Elea
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Table S1. Continued

camT_ca3_ABD -> camT_ca2_AB + ca
camT_ca3_ABD -> camT_ca2_AD + ca
camT_ca3_ABD -> camT_ca2_BD + ca
camT_ca3_ACD -> camT_ca2_AC + ca
camT_ca3_ACD -> camT_ca2_AD + ca
camT_ca3_ACD -> camT_ca2_CD + ca
camT_ca3_BCD -> camT_ca2_BC + ca
camT_ca3_BCD -> camT_ca2_BD + ca
camT_ca3_BCD -> camT_ca2_CD + ca
camT_ca4_ABCD -> camT_ca3_ABC +
camT_ca4_ABCD -> camT_ca3_ABD +
camT_ca4_ABCD -> camT_ca3_ACD +
camT_ca4_ABCD -> camT_ca3_BCD +
camR + ca -> camR_cal_A

camR + ca -> camR_cal_B

camR + ca -> camR_cal_C

camR + ca -> camR_cal_D
camR_cal_A + ca -> camR_ca2_AB
camR_cal_A + ca -> camR_ca2_AC
camR_cal_A + ca -> camR_ca2_AD
camR_cal_B + ca -> camR_ca2_AB
camR_cal_B + ca -> camR_ca2_BC
camR_cal_B + ca -> camR_ca2_BD
camR_cal_C + ca -> camR_ca2_AC
camR_cal_C + ca -> camR_ca2_BC
camR_cal_C + ca -> camR_ca2_CD
camR_cal_D + ca -> camR_ca2_AD
camR_cal_D + ca -> camR_ca2_BD
camR_cal_D + ca -> camR_ca2_CD
camR_ca2_AB + ca -> camR_ca3_ABC
camR_ca2_AB + ca —-> camR_ca3_ABD
camR_ca2_AC + ca -> camR_ca3_ABC
camR_ca2_AC + ca -> camR_ca3_ACD
camR_ca2_AD + ca -> camR_ca3_ABD
camR_ca2_AD + ca -> camR_ca3_ACD
camR_ca2_BC + ca —-> camR_ca3_ABC
camR_ca2_BC + ca -> camR_ca3_BCD
camR_ca2_BD + ca -> camR_ca3_ABD
camR_ca2_BD + ca -> camR_ca3_BCD
camR_ca2_CD + ca -> camR_ca3_ACD
camR_ca2_CD + ca —-> camR_ca3_BCD

camR_ca3_ABC + ¢
camR_ca3_ABD + c
camR_ca3_ACD + c
camR_ca3_BCD + c

ca
ca
ca
ca

a -> camR_ca4_ABCD
a -> camR_ca4_ABCD
a —> camR_ca4_ABCD
a —> camR_ca4_ABCD

on

O O 0O 0O 0O 0 0 0 0o o O o o
5 B B B B B B B B B B B B

=}
=}

S 0 0 0 0 O 0O O o o o o
B B B B B B B B B B B B

[}
=

E'TWP?‘??‘?T‘N‘NR‘WN@WWWW?WW@@W@@@FW@N@@N?T
=]

camR_cal_A -> camR + ca kg%A
camR_cal_B -> camR + ca kg%B
camR_cal_C -> camR + ca kg%c
camR_cal_D -> camR + ca kﬁ%D
camR_ca2_AB -> camR_cal_A + ca bl
camR_ca2_AB -> camR_cal_B + ca i
camR_ca2_AC -> camR_cal_A + ca bk
camR_ca2_AC -> camR_cal_C + ca kg%A
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Table S1. Continued

camR_ca2_AC -> camR_cal_C + ca kg%A
camR_ca2_AD -> camR_cal_A + ca kg%D
camR_ca2_AD -> camR_cal_D + ca kg%A
camR_ca2_BC -> camR_cal_B + ca kg%c
camR_ca2_BC -> camR_cal_C + ca kg%B
camR_ca2_BD -> camR_cal_B + ca kR
camR_ca2_BD -> camR_cal D + ca bl
camR_ca2_CD -> camR_cal_C + ca kg%D
camR_ca2_CD -> camR_cal_D + ca kg%c
camR_ca3_ABC -> camR_ca2_AB + ca kg%c
camR_ca3_ABC -> camR_ca2_AC + ca kg%B
camR_ca3_ABC -> camR_ca2_BC + ca kg%A
camR_ca3_ABD -> camR_ca2_AB + ca ko
camR_ca3_ABD -> camR_ca2_AD + ca kh
camR_ca3_ABD -> camR_ca2_BD + ca kg%A
camR_ca3_ACD -> camR_ca2_AC + ca kg%D
camR_ca3_ACD -> camR_ca2_AD + ca kg%c
camR_ca3_ACD -> camR_ca2_CD + ca kg%A
camR_ca3_BCD -> camR_ca2_BC + ca kg%D
camR_ca3_BCD -> camR_ca2_BD + ca ki%c
camR_ca3_BCD -> camR_ca2_CD + ca kit
camR_ca4_ABCD -> camR_ca3_ABC + ca k&
camR_cad4_ABCD -> camR_ca3_ABD + ca kg%c
camR_cad4_ABCD -> camR_ca3_ACD + ca kg%B
camR_cad4_ABCD -> camR_ca3_BCD + ca kg%A
camR -> camT ki
camR_cal_A -> camT_cal_A ket e o
camR_cal_B -> camT_cal_B ke ® +
camR_cal_C -> camT_cal_C kfts & o6
camR_cal_D -> camT_cal_D kgr* c
camR_ca2_AB -> camT_ca2_AB Kt % yfex 4/c

camR_ca2_AC -> camT_ca2_AC kiir % v/c* +/c
camR_ca2_AD -> camT_ca2_AD kg % /e x \/c
camR_ca2_BC -> camT_ca2_BC ke % +/G% 5 /B
camR_ca2_BD -> camT_ca2_BD kgr * v/cx /e
camR_ca2_CD -> camT_ca2_CD kgr * v/cx \/c

camR_ca3_ABC -> camT_ca3_ABC ity % o/6% <@ % yfe
camR_ca3_ABD -> camT_ca3_ABD Flls % nf @k /€ % e
camR_ca3_ACD -> camT_ca3_ACD k& x Jex \Jex /e
camR_ca3_BCD -> camT_ca3_BCD Kb s ok e % e
camR_ca4_ABCD -> camT_ca4_ABD ki % Afe% A/c % yfe¥ /e
camT -> camR kit

camT_cal_A -> camR_cal_A kR [</e
camT_cal_B -> camR_cal_B ks /e
camT_cal_C —-> camR_cal_C ke
camT_cal_D -> camR_cal_D k5 e
camT_ca2_AB -> camR_ca2_AB k& /(Vex \/e)
camT_ca2_AC -> camR_ca2_AC ki [ (\e* 4/e)
camT_ca2_AD -> camR_ca2_AD k. [ (+/ex +/c)
camT_ca2_BC -> camR_ca2_BC kR [ (+/e% +/e)
camT_ca2_BD -> camR_ca2_BD k& [ (Ve x \/c)
camT_ca2_CD -> camR_ca2_CD k& (/e ife)
camT_ca3_ABC -> camR_ca3_ABC ki vfox «fe % /c)
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camT_ca3_ABD -> camR_ca3_ABD kB (/e fle + ofc)
camT_ca3_ACD -> camR_ca3_ACD k2 /(v /e % fc)
camT_ca3_BCD -> camR_ca3_BCD KL 13/ % « @ # v/E)
camT_ca4_ABCD -> camR_ca4_ABD kR / (Ve x \Jex \Jex \/c)
camR + CaMKII -> camR_CaMKII k2 caMir
camR_cal_A + CaMKII -> camR_cal_A_CaMKII k(ﬁlCaMKH
camR_cal_B + CaMKII -> camR_cal_B_CaMKII kCﬁCaMKH
camR_cal_C + CaMKII -> camR_cal_C_CaMKII kfncaMKH
camR_cal_D + CaMKII -> camR_cal_D_CaMKII kfncaMKH
camR_ca2_AB + CaMKII -> camR_ca2_AB_CaMKII k2 e
camR_ca2_AC + CaMKII -> camR_ca2_AC_CaMKII k(ﬁlCaMKH
camR_ca2_AD + CaMKII -> camR_ca2_AD_CaMKII kfncaMKH
camR_ca2_BC + CaMKII -> camR_ca2_BC_CaMKII kcﬁcaMKH
camR_ca2_BD + CaMKII -> camR_ca2_BD_CaMKII kfncaMKH
camR_ca2_CD + CaMKII -> camR_ca2_CD_CaMKII R o
camR_ca3_ABC + CaMKII -> camR_ca3_ABC_CaMKII kB cniwt
camR_ca3_ABD + CaMKII -> camR_ca3_ABD_CaMKII kR conmrr
camR_ca3_ACD + CaMKII -> camR_ca3_ACD_CaMKII T
camR_ca3_BCD + CaMKII -> camR_ca3_BCD_CaMKII k(?nCaMKH
camR_ca4_ABCD + CaMKII -> camR_ca4_ABCD_CaMKII kfnCaMKH
camR_CaMKII -> camR + CaMKII ks camx
camR_cal_A_CaMKII -> camR_cal_A + CaMKII kfffCaMKH
camR_cal_B_CaMKII -> camR_cal_B + CaMKII b bz
camR_cal_C_CaMKII -> camR_cal_C + CaMKII kfﬁCaMKII
camR_cal_D_CaMKII -> camR_cal_D + CaMKII [ —
camR_ca2_AB_CaMKII -> camR_ca2_AB + CaMKII kfﬁcaMKH
camR_ca2_AC_CaMKII -> camR_ca2_AC + CaMKII kfﬂccaMKH
camR_ca2_AD_CaMKII -> camR_ca2_AD + CaMKII kaCaMKH
camR_ca2_BC_CaMKII -> camR_ca2_BC + CaMKII kaCaMKH
camR_ca2_BD_CaMKII -> camR_ca2_BD + CaMKII k?ﬁCaMKH
camR_ca2_CD_CaMKII -> camR_ca2_CD + CaMKII o —
camR_ca3_ABC_CaMKII -> camR_ca3_ABC + CaMKII kot
camR_ca3_ABD_CaMKII -> camR_ca3_ABD + CaMKII L A—
camR_ca3_ACD_CaMKII -> camR_ca3_ACD + CaMKII kfﬁcaMKH
camR_ca3_BCD_CaMKII -> camR_ca3_BCD + CaMKII kc]):iHCaMKII
camR_ca4_ABCD_CaMKII -> camR_ca4_ABCD + CaMKII kaCaMKH
camR + PP2B -> camR_PP2B k2 ppon
camR_cal_A + PP2B -> camR_cal_A_PP2B -
camR_cal_B + PP2B -> camR_cal_B_PP2B kcﬁlppr
camR_cal_C + PP2B -> camR_cal_C_PP2B .
camR_cal_D + PP2B -> camR_cal_D_PP2B k’(ﬁppgg
camR_ca2_AB + PP2B -> camR_ca2_AB_PP2B k‘fnppgg
camR_ca2_AC + PP2B -> camR_ca2_AC_PP2B k’gjppr
camR_ca2_AD + PP2B -> camR_ca2_AD_PP2B kglppg]g
camR_ca2_BC + PP2B -> camR_ca2_BC_PP2B ke spon
camR_ca2_BD + PP2B -> camR_ca2_BD_PP2B kX osp
camR_ca2_CD + PP2B -> camR_ca2_CD_PP2B kX opon
camR_ca3_ABC + PP2B -> camR_ca3_ABC_PP2B k(ﬁlppr
camR_ca3_ABD + PP2B -> camR_ca3_ABD_PP2B k/’({ippr
camR_ca3_ACD + PP2B -> camR_ca3_ACD_PP2B k‘fnppr
camR_ca3_BCD + PP2B -> camR_ca3_BCD_PP2B ki spon
camR_ca4_ABCD + PP2B -> camR_ca4_ABCD_PP2B k(ﬁppr
camR_PP2B -> camR + PP2B L —
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Table S1. Continued

camR_cal_B_PP2B -> camR_cal_B + PP2B 2 —
camR_cal_C_PP2B -> camR_cal_C + PP2B | —
camR_cal_D_PP2B -> camR_cal_D + PP2B kﬁ%PPQB
camR_ca2_AB_PP2B -> camR_ca2_AB + PP2B kﬁ%Pp2B
camR_ca2_AC_PP2B -> camR_ca2_AC + PP2B kg%PPQB
camR_ca2_AD_PP2B -> camR_ca2_AD + PP2B kﬁ%PPQB
camR_ca2_BC_PP2B -> camR_ca2_BC + PP2B -
camR_ca2_BD_PP2B -> camR_ca2_BD + PP2B o -
camR_ca2_CD_PP2B -> camR_ca2_CD + PP2B o -
camR_ca3_ABC_PP2B -> camR_ca3_ABC + PP2B kﬁ%PPQB
camR_ca3_ABD_PP2B -> camR_ca3_ABD + PP2B kﬁ%PPQB
camR_ca3_ACD_PP2B -> camR_ca3_ACD + PP2B kﬁ%PP2B
camR_ca3_BCD_PP2B -> camR_ca3_BCD + PP2B kﬁ%PPQB
camR_ca4_ABCD_PP2B -> camR_ca4_ABCD + PP2B klappon
camR_CaMKII + ca —-> camR_cal_A_CaMKII kR
camR_CaMKII + ca -> camR_cal_B_CaMKII kR
camR_CaMKII + ca -> camR_cal_C_CaMKII EE
camR_CaMKII + ca -> camR_cal_D_CaMKII EE
camR_cal_A_CaMKII + ca -> camR_ca2_AB_CaMKII kR
camR_cal_A_CaMKII + ca -> camR_ca2_AC_CaMKII kﬁi
camR_cal_A_CaMKII + ca -> camR_ca2_AD_CaMKII B
camR_cal_B_CaMKII + ca -> camR_ca2_AB_CaMKII EE
camR_cal_B_CaMKII + ca -> camR_ca2_BC_CaMKII kR
camR_cal_B_CaMKII + ca -> camR_ca2_BD_CaMKII kﬁi
camR_cal_C_CaMKII + ca -> camR_ca2_AC_CaMKII B
camR_cal_C_CaMKII + ca -> camR_ca2_BC_CaMKII kR
camR_cal_C_CaMKII + ca -> camR_ca2_CD_CaMKII kﬁi
camR_cal_D_CaMKII + ca -> camR_ca2_AD_CaMKII el
camR_cal_D_CaMKII + ca —-> camR_ca2_BD_CaMKII kB
camR_cal_D_CaMKII + ca -> camR_ca2_CD_CaMKII kX
camR_ca2_AB_CaMKII + ca —> camR_ca3_ABC_CaMKII kﬁg
camR_ca2_AB_CaMKII + ca -> camR_ca3_ABD_CaMKII kR
camR_ca2_AC_CaMKII + ca -> camR_ca3_ABC_CalMKII B
camR_ca2_AC_CaMKII + ca —> camR_ca3_ACD_CaMKII kﬁ%
camR_ca2_AD_CaMKII + ca -> camR_ca3_ABD_CaMKII k
camR_ca2_AD_CaMKII + ca -> camR_ca3_ACD_CaMKII kR
camR_ca2_BC_CaMKII + ca -> camR_ca3_ABC_CaMKII i
camR_ca2_BC_CaMKII + ca —-> camR_ca3_BCD_CaMKII 2
camR_ca2_BD_CaMKII + ca —> camR_ca3_ABD_CaMKII kR
camR_ca2_BD_CaMKII + ca —-> camR_ca3_BCD_CalMKII kE
camR_ca2_CD_CaMKII + ca -> camR_ca3_ACD_CaMKII kﬁi
camR_ca2_CD_CaMKII + ca -> camR_ca3_BCD_CaMKII EE
camR_ca3_ABC_CaMKII + ca -> camR_ca4_ABCD_CaMKII kB2
camR_ca3_ABD_CaMKII + ca -> camR_ca4_ABCD_CaMKII kﬁi
camR_ca3_ACD_CaMKII + ca -> camR_ca4_ABCD_CaMKII kﬁi
camR_ca3_BCD_CaMKII + ca -> camR_ca4_ABCD_CaMKII [543
camR_cal_A_CaMKII -> camR_CalMKII + ca kg%A
camR_cal_B_CaMKII -> camR_CalMKII + ca kﬁ%B
camR_cal_C_CaMKII -> camR_CaMKII + ca ke
camR_cal_D_CaMKII -> camR_CaMKII + ca ks
camR_ca2_AB_CaMKII -> camR_cal_A_CaMKII + ca En
camR_ca2_AB_CaMKII -> camR_cal_B_CaMKII + ca kﬁ%A
camR_ca2_AC_CaMKII -> camR_cal_A_CaMKII + ca ké%c
Stefan et al.lwww.pnas.org/cgi/content/short/0804672105| 10 of 13
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Table S1. Continued

camR_ca2_AC_CaMKII
camR_ca2_AD_CaMKII
camR_ca2_AD_CaMKII
camR_ca2_BC_CaMKII
camR_ca2_BC_CaMKII
camR_ca2_BD_CaMKII
camR_ca2_BD_CaMKII
camR_ca2_CD_CaMKII
camR_ca2_CD_CaMKII

camR_cal_C_CaMKII
camR_cal_A_CaMKII
camR_cal_D_CaMKII
camR_cal_B_CaMKII
camR_cal_C_CaMKII
camR_cal_B_CaMKII
camR_cal_D_CaMKII
camR_cal_C_CaMKII
camR_cal_D_CaMKII

+ 4+ F 4+ o+ o+ o+ o+

camR_ca3_ABC_CaMKII -> camR_ca2_AB_CaMKII
camR_ca3_ABC_CaMKII -
camR_ca3_ABC_CaMKII -
camR_ca3_ABD_CaMKII -
camR_ca3_ABD_CaMKII -
camR_ca3_ABD_CaMKII -
camR_ca3_ACD_CaMKII -
camR_ca3_ACD_CaMKII -
camR_ca3_ACD_CaMKII -
camR_ca3_BCD_CaMKII -
camR_ca3_BCD_CaMKII -
camR_ca3_BCD_CaMKII -
camR_ca4_ABCD_CaMKII ->
camR_ca4_ABCD_CaMKII ->
camR_ca4_ABCD_CaMKII ->
camR_ca4_ABCD_CaMKII ->

camR_PP2B + ca -

>

camR_ca2_AC_CaMKI
camR_ca2_BC_CaMKI
camR_ca2_AB_CaMKI
camR_ca2_AD_CaMKI
camR_ca2_BD_CaMKI
camR_ca2_AC_CaMKI
camR_ca2_AD_CaMKI
camR_ca2_CD_CaMKI
camR_ca2_BC_CaMKI
camR_ca2_BD_CaMKI
camR_ca2_CD_CaMKI

I
I
I
I
I
I
1
I
I
I
I

ca
ca
ca
ca
ca
ca
ca
ca
ca

+
&
+
+
+
+
+
+
+
+
+
+

camR_ca3_ABC_CaMKII
camR_ca3_ABD_CaMKII
camR_ca3_ACD_CaMKII
camR_ca3_BCD_CaMKII
camR_cal_A_PP2B

camR_PP2B + ca -> camR_cal_B_PP2B
camR_PP2B + ca -> camR_cal_C_PP2B
camR_PP2B + ca -> camR_cal_D_PP2B
camR_cal_A_PP2B + ca -> camR_ca2_AB_PP2B
camR_cal_A_PP2B + ca -> camR_ca2_AC_PP2B
camR_cal_A_PP2B + ca -> camR_ca2_AD_PP2B
camR_cal_B_PP2B + ca -> camR_ca2_AB_PP2B
camR_cal_B_PP2B + ca -> camR_ca2_BC_PP2B
camR_cal_B_PP2B + ca -> camR_ca2_BD_PP2B
camR_cal_C_PP2B + ca -> camR_ca2_AC_PP2B
camR_cal_C_PP2B + ca -> camR_ca2_BC_PP2B
camR_cal_C_PP2B + ca -> camR_ca2_CD_PP2B
camR_cal_D_PP2B + ca -> camR_ca2_AD_PP2B
camR_cal_D_PP2B + ca -> camR_ca2_BD_PP2B
camR_cal_D_PP2B + ca -> camR_ca2_CD_PP2B
camR_ca2_AB_PP2B + ca -> camR_ca3_ABC_PP2B
camR_ca2_AB_PP2B + ca -> camR_ca3_ABD_PP2B
camR_ca2_AC_PP2B + ca -> camR_ca3_ABC_PP2B
camR_ca2_AC_PP2B + ca -> camR_ca3_ACD_PP2B
camR_ca2_AD_PP2B + ca -> camR_ca3_ABD_PP2B
camR_ca2_AD_PP2B + ca —-> camR_ca3_ACD_PP2B
camR_ca2_BC_PP2B + ca —-> camR_ca3_ABC_PP2B
camR_ca2_BC_PP2B + ca -> camR_ca3_BCD_PP2B
camR_ca2_BD_PP2B + ca -> camR_ca3_ABD_PP2B
camR_ca2_BD_PP2B + ca -> camR_ca3_BCD_PP2B
camR_ca2_CD_PP2B + ca —-> camR_ca3_ACD_PP2B
camR_ca2_CD_PP2B + ca -> camR_ca3_BCD_PP2B

ca
ca
ca
ca
ca
ca
ca
ca

ca
ca
ca
ca
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Table S1. Continued

camR_ca3_ABC_PP2B + ca -> camR_ca4_ABCD_PP2B kR

camR_ca3_ABD_PP2B + ca -> camR_ca4_ABCD_PP2B kR

camR_ca3_ACD_PP2B + ca -> camR_ca4_ABCD_PP2B B

camR_ca3_BCD_PP2B + ca —-> camR_ca4_ABCD_PP2B kﬁi

camR_cal_A_PP2B -> camR_PP2B + ca bty
camR_cal_B_PP2B -> camR_PP2B + ca kit
camR_cal_C_PP2B -> camR_PP2B + ca kit
camR_cal_D_PP2B -> camR_PP2B + ca L
camR_ca2_AB_PP2B -> camR_cal_A_PP2B + ca kit
camR_ca2_AB_PP2B -> camR_cal_B_PP2B + ca kg%A
camR_ca2_AC_PP2B -> camR_cal_A_PP2B + ca kﬁ%c
camR_ca2_AC_PP2B -> camR_cal_C_PP2B + ca kg%A
camR_ca2_AD_PP2B -> camR_cal_A_PP2B + ca kg%D
camR_ca2_AD_PP2B -> camR_cal_D_PP2B + ca bl
camR_ca2_BC_PP2B -> camR_cal_B_PP2B + ca ke
camR_ca2_BC_PP2B -> camR_cal_C_PP2B + ca ki
camR_ca2_BD_PP2B -> camR_cal_B_PP2B + ca kg%D
camR_ca2_BD_PP2B -> camR_cal_D_PP2B + ca kﬁ%B
camR_ca2_CD_PP2B -> camR_cal_C_PP2B + ca kg%D
camR_ca2_CD_PP2B -> camR_cal_D_PP2B + ca ors
camR_ca3_ABC_PP2B -> camR_ca2_AB_PP2B + ca g%c
camR_ca3_ABC_PP2B -> camR_ca2_AC_PP2B + ca b
camR_ca3_ABC_PP2B -> camR_ca2_BC_PP2B + ca kg%A
camR_ca3_ABD_PP2B -> camR_ca2_AB_PP2B + ca Bt
camR_ca3_ABD_PP2B -> camR_ca2_AD_PP2B + ca b
camR_ca3_ABD_PP2B -> camR_ca2_BD_PP2B + ca N
camR_ca3_ACD_PP2B -> camR_ca2_AC_PP2B + ca kﬁ%D
camR_ca3_ACD_PP2B -> camR_ca2_AD_PP2B + ca kﬁ%c
camR_ca3_ACD_PP2B -> camR_ca2_CD_PP2B + ca kg%A
camR_ca3_BCD_PP2B -> camR_ca2_BC_PP2B + ca kﬁ%D
camR_ca3_BCD_PP2B -> camR_ca2_BD_PP2B + ca ki
camR_ca3_BCD_PP2B -> camR_ca2_CD_PP2B + ca ko
camR_ca4_ABCD_PP2B -> camR_ca3_ABC_PP2B + ca Bl
camR_ca4_ABCD_PP2B -> camR_ca3_ABD_PP2B + ca kﬁ%c
camR_ca4_ABCD_PP2B -> camR_ca3_ACD_PP2B + ca kﬁ%B
camR_ca4_ABCD_PP2B -> camR_ca3_BCD_PP2B + ca kg%A
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Table S2. List of parameters used for simulation

KR 832x 100°M
K& 1.66x 10~ 8 M
K& 1.74x 1005 M
K& 1.45% 108 M
KX 2.10x 1003 M
Kg 4.19% 1076 M
K{ 4.39%x 1073 M
KQ 3.66x 1005 M
kon 100M~ 151
[ 8.325 !
kRes 1.66%x 10”25
kR 17.451
kR 1.45% 10725
Kl 2.10x 103s™!
kies 41951
ke 4.39% 1035
ki 3.665 !

20670
kgt 1x 106
kTr 48.38
c 0.00396
Koncamir 3.2x 106 M~ 1!
Koffcamil 0.34357 !
Konpp28 4.6%x 10/ M~ 151
Kotfepos 0.0013s™!
[Tol 2x 1007 M=-3x 10"°M
[calcium] 10°8M-10""M
[PP2B] 1.6x 107°M
[CaMKII] 7 x1070°M

spine volume 10" L

this article
this article
this article
this article
KR/c
K&/
K&/
K&/
assumption
KR * Kkon
K& * ko
K& * ko

K & * kon
K 1 * Kon
K I % Kon
K-Cr * kon

K 5 * kon
this article
assumption
kRT/L

this article
[l

(1]

(8]

[8]
depending on simulation run
multiple simulations with various concentrations
cf [4]

cf [6]

cf [2]
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