Online Supplemental data for Song et al., “Differential Integration of Ca-Calmodulin Signal in
Intact Ventricular Myocytes at Low and High Affinity Ca-Calmodulin Targets”.

Each of the below reactions were included in both dyadic cleft and cytosolic compartments, with
compartment-specific total concentrations as specified in Table 3.

Ca binding to CaM and CaM buffering

The models of CaM and CaM buffering used here, which are integrated into the dyadic cleft and cytosolic
compartments of the Shannon-Bers EC coupling model Ref (1), were developed and validated in Ref (2).
Reaction fluxes were in units of [uM sec™], for reactions of Ca binding to CaM (as shown in Figure 6A)

and described below. Parameter values are listed in Table 1.

Reaction,, = k,,[Ca]’[CaM ]-k,,[Ca,CaM ] (Eq. 1)
Reaction,, = k,,[Ca]’[Ca,CaM]-k,,[Ca,CaM] (Eq. 2)
Reaction,, = K,5[Ca]’[CaMB] - k,,;[Ca,CaMB] (Eq. 3)
Reaction,,, = k,,;[Ca]’[Ca,CaMB]-Kk,,,[Ca,CaMB] (Eq. 4)
Reaction,; = K,g,,[CaM ][B] - K,z [CaMB] (Eq. 5)
Reaction,, =K,;,,[Ca,CaM][B] -k, [Ca,CaMB] (Eq. 6)
Reaction,; =K,;,,[Ca,CaM][B] -k, [Ca,CaMB] (Eq.7)

Differential equations (units in [uM msec™]) for concentrations of free CaM, Ca,CaM, and Ca,CaM,

computed separately for each compartment (dyadic cleft and cytosol).

[CaM]=[CaM,,;]-[Ca,CaM ]-[Ca,CaM ]-[CaMB]-[Ca,CaMB]

Eq. 8

—[Ca,CaMB]-[CaMBsCaM ]-[Ca,CaMBsCaM ] -[Ca,CaMBsCaM ] (Fa.8)
[B] =[B;,;]-[CaMB]-[Ca,CaMB]-[Ca,CaMB] (Eq. 9)
w =10"° {Reaction,, — Reaction,, — Reaction,, — Reaction,s.,,, }  (Eq. 10)
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d[Ca,CaM]

” =107° {Reaction,, — Reaction,,,, — Reaction, } (Eq.
W =107°(Reaction,, — Reaction,,; ) (Eq.
M =10"°(Reaction,,, + Reaction,, — Reaction,,;) (Eq.
w =10"*(Reaction,,; + Reaction,;) (Eq.

BsCaM-2 and BsCaM-45 activation

11)

12)

13)

14)

Model of CaM binding to BsCaM-2 or BsCaM-45. Parameters listed in Table 2. Differential equation in

units of [uM msec™].

[BsCaM ] =[BsCaM,,; ]-[CaMBsCaM]-[Ca,CaMBsCaM ]-[Ca,CaMBsCaM] (Eqg.
Reaction,,g.cau = Kosescaw [CAT[CAMBSCaM 1—Kyppca [C2,CaMBsCaM]  (Eq.
Reaction,, ;... = Kpssecaw [CAT [Ca,CaMBsCaM |- K 5. [C2,CaMBsCaM]  (Eq.
Reaction,gcam = Kascamoon [CAM ][BSCaM ] = Kpocan 0o [CAMBSCaM | (Eq.
Reaction,z.c.v = Kascam 200l C8,CAM ][BSCaM ]— K cav 20 [CB,CaMBsCaM]  (Eq.
Reaction,z.c.v = Kascam 4o CRCAM ][BSCaM ]— Ky com 4o [C8,CaMBsCaM]  (Eq.
d[CaM(;BtsCaM] =10 (Reaction, .,y — Reactiony,g .. ) (Eq.
d[CaZCagiIBsCaM] =10 (Reaction, g, + Reactiony, g,y — Reaction,,g. . ) (Eq.
d[Ca,CaMBsCaM] _ 107° (Reaction, g, + Reaction,g. . ) (Eq.

dt

15)

16)

17)

18)

19)

20)

21)

22)

23)
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Table 1. Ca/CaM binding and CaM buffering parameters.

Parameter Value Units Description References

Kzo 10 sec’ 2 Ca dissociation f. CaM (3)

Koz K20/9.67 UM?sec’ 2 Caassociation w. CaM (4, 5)

Kay 500 sect 2 Ca dissociation f. CaM (3)

Ko K42/575 UM?sec? 2 Caassociation w. CaM (4, 5)

Kogoft 0.0014 sect CaM dissociation f. Buff (6)

Kogon Kogor/0.202  puM™ sec™ CaM association w. Buff (6)

Kagoft Kogoft/ 100 sect Ca,CaM dissociation f. Buff (6)

Kogon KoBon uM* sec? Ca,CaM association w. Buff -

Kagoft Kogof/ 100 sec™ CasCaM dissociation f. Buff (6)

Y Kogon uM?tsec?  Ca,CaM association w. Buff -

Kaog Kao sect 2 Ca dissociation f. CaMBuff detailed balance
Yo K24 uM?sec® 2 Caassociation w. CaMBuff -

Kaos k20/100 sect 2 Ca dissociation f. CaMBuff detailed balance
Koz Koz uM?sec® 2 Caassociation w. CaMBuff -
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Table 2. BsCaM-2 and BsCaM-45 reaction parameters.

Parameter  Value Units Description References
Kescamzdorf  0.05 sect Ca,CaM dissoc. f. (7

BsCaM2
Kescamasaorf ~ 0.05*45/1.5 sect Ca,CaM dissoc. f. (7, 8)

BsCaM45
Kgscamion Kgscamaof/1.56-3 uM?tsec?  CasCaM assoc. w. BsCaM  (7)
Kgscamzoff 1.62e4*Kgscamaoft sect Ca,CaM dissoc. f. BsCaM  MLCK: (9, 10)
Kescamzon Kgscamaon uM*sec!  Ca,CaM assoc. w. BsCaM -
st 1.62e4*Kgscamaott ~ SEC™ CaM dissoc. f. BsCaM MLCK: (9, 10)
Ksscamoon Kgscamzon uM*sec!  CaM assoc. w. BsCaM -
Kooscam 1.6 sect 2 Ca dissoc. f. BsCaM MLCK: (11-13)
Koogscam Kooscam™1.62€4/57  pM?sec® 2 Caassoc. w. BsCaM detailed balance

5

Kaogscam 1.6 sect 2 Cadissoc. f. BsCaM MLCK: (12, 13)
Koagscam Kaogscam™1.62€4/9. uM'2 sec! 2 Caassoc. w. BsCaM detailed balance

75
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Table 3. Dyadic cleft and cytosolic total concentrations.

Parameter Value Units References
CaM~or-cyt 5.65 HM (14, 15)
CaMrot.ovap 418 UM (16, 17)

Brorcvyr 24.2 UM (6)

BroT-pvAD 0 ny -

BsCaMtot.cvT 3e-3 UM -

BsCaM+ot.0vAD 3.62 UM (3e-3*Vmyo/Vdyad)
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