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Supplementary Tables 

 

Supplementary Table 1: Sources 

 

 References 

Stokes radius and diffusion coefficients  

DARPP-32 5 

GFP 6-8 

PKA catalytic subunit 9,10 

Reverse relationship of diffusion coefficients with 
protein Stokes radius ratios 11 

Enzymatic reactions and binding  

PDE10A 12 

PKA 3 

PKA interaction with kemptide 13 

EPAC2 interaction with cAMP 14 

Importin alpha interaction with its substrates 15 

Nuclear properties  

Importin alpha concentration 16 

Nuclear pore radius 17 

Number of pores per nucleus 18 

Transportation rate of GFP fused with NLS 15 

 

 

  



 

 

 

Supplementary Table 2: Morphological characteristics of striatal neurons in culture 

 

 n Mean (µm) Std. Deviation Model neuron 

Soma large axis (diameter) 27 17.58 2.544 20 

Soma small axis (diameter) 27 10.35 2.294 10 

Nucleus diameter 27 8.734 1.765 9 

Primary dendrite diameter 27 2.682 0.5953 2.25 

Secondary dendrite diameter 26 1.574 0.3034 1.75 

Tertiary dendrite diameter 21 1.125 0.2128 1.25 

Primary dendrite length 24 27.61 11.51 25 

Secondary dendrite length 21 50.92 15.80 50 

Tertiary dendrite length 6 58.50 9.793 60 

 

 

  



 

 

 

 

Supplementary Table 3: Initial concentrations and diffusion coefficients 

 

Species Compartment 
Initial 

Concentration 
(µM) 

Diffusion 
Coefficient 

(µm2/s) 
References 

cAMP Cytosol 0 100 19,20 

CK2 Nucleus 1 5 Estimated from 4 

D97 Cytosol 50 7 
Estimated from 4,21  

D97 Nucleus 30 7 

PDE10A Cytosol 1 5 22 

PP1 Cytosol 5 4.6 
23 

PP1 Nucleus 5 4.6 

PP2A Cytosol 2 3.6 
24 

PP2A Nucleus 2 3.6 

PP2B Cytosol 1.6 4.7 
25 

PP2B Nucleus 1.6 4.7 

R2C2 (PKA 
holoenzyme) 

Cytosol 1 2.7 
26 

 

  



 

 

 

Supplementary Table 4: Diffusion coefficients for other protein and complexes 

 

Species 
Diffusion 

Coefficients (µm2/s)
Species 

Diffusion 
Coefficients (µm2/s) 

cAMP_R2C2 2.7 D34_CK2 4.6 

cAMP2_R2C2 2.7 D97 7 

cAMP3_R2C2 2.7 D97_PKA 3.8 

cAMP4_R2C2 2.7 D97_PP2Ap 3.4 

cAMP4_R2 3.3 D 7 

R2 3.3 D_PKA 3.8 

R2C 3 D_CK2 5 

cAMP4_R2C 3 PKA (catalytic 
subunit) 

4.4 

cAMP_PDE10A 5 PP1_D3497 4.3 

D3497 7 PP1_D3497_PP2B 3.5 

D3497_PP2A 3.4 PP1_D34 4.3 

D3497_PP2B 4.3 PP1_D34_PP2B 3.5 

D34 7 PP2A_PKA 2.5 

D34_PP2B 4.3 PP2Ap 3.6 

 

 

  



 

 

 

Supplementary Table 5: Reactions and parameters 

 

Reaction Compartment Para-
meter 

Value Reference 

cAMP+PDE10A<=>cAMP_PDE10A Cytosol Kon 80 µM-1.s-1  
Estimated from 12 

 Cytosol Koff 16.8 µM-1.s-1 

cAMP_PDE10A-> AMP+PDE10A Cytosol Kcat 0.5 s-1

cAMP+R2C2<=>cAMP_R2C2 Cytosol Kon 54 µM-1.s-1 Estimated from 3 

 Cytosol Koff 3 s-1

cAMP+cAMP_R2C2<=>cAMP2_R2C2 Cytosol Kon 54 µM-1.s-1 

 Cytosol Koff 3 s-1

cAMP+cAMP2_R2C2<=>cAMP3_R2C2 Cytosol Kon 75 µM-1.s-1 

 Cytosol Koff 110 s-1

cAMP+cAMP3_R2C2<=>cAMP4_R2C2 Cytosol Kon 75 µM-1.s-1 

 Cytosol Koff 110 s-1 

cAMP4_R2C2<=>cAMP4_R2C+PKA Cytosol Koff 0.1 s-1 

 Cytosol Kon 18 µM-1.s-1 

cAMP4_R2C<=>cAMP4_R2+PKA Cytosol Koff 0.1 s-1

 Cytosol Kon 18 µM-1.s-1 

cAMP4_R2->R2+4 cAMP Cytosol Koff 0.0012 s-1 

R2C+PKA->R2C2 Cytosol Kon 18 µM-1.s-1 

R2+PKA->R2C Cytosol Kon 18 µM-1.s-1 

PP2A+PKA<=>PP2A_PKA Cytosol/Nucleus Kon 2.4 µM-1.s-1 27 

 Cytosol/Nucleus Koff 0.1 s-1

PP2A_PKA->PP2Ap+PKA Cytosol/Nucleus Kcat 0.3 s-1

PP2Ap->PP2A Cytosol/Nucleus Kf 0.1 s-1 Estimated 

PKA+D<=>D_PKA Cytosol/Nucleus Kon 5.6 µM-1.s-1 28 

 Cytosol/Nucleus Koff 10.8 s-1

D_PKA->D34+PKA Cytosol/Nucleus Kcat 2.7 s-1

D+CK2<=>D_CK2 Nucleus Kon 3.0 µM-1.s-1 29 
 

 Nucleus Koff 10.0 s-1

D_CK2->D97+CK2 Nucleus Kcat 0.32 s-1

D34+CK2<=>D34_CK2 Nucleus Kon 3.0 µM-1s-1 

 Nucleus Koff 10.0 s-1

D34_CK2->D3497+CK2 Nucleus Kcat 0.32 s-1

D34+PP2B<=>D34_PP2B Cytosol/Nucleus Kon 4.1 µM-1.s-1 30 

 Cytosol/Nucleus Koff 6.4 s-1

D34_PP2B->D+PP2B Cytosol/Nucldue Kcat 0.1 s-1



 

 

 

PP1+D34<=>PP1_D34 Cytosol/Nucleus Kon 40 µM-1.s-1 31 

 Cytosol/Nucleus Koff 0.4 s-1

PP2B+PP1_D34<=>PP1_D34_PP2B Cytosol/Nucleus Kon 4.1 µM-1.s-1 30 

 Cytosol/Nucleus Koff 6.4 s-1

PP1_D34_PP2B->PP1+D+PP2B Cytosol/Nucleus Kcat 0.1 s-1

D97+PKA<=>D97_PKA Cytosol/Nucleus Kon 5.6 µM-1.s-1 28 

 Cytosol/Nucleus Koff 10.8 s-1

D97_PKA->D3497+PKA Cytosol/Nucleus Kcat 2.7 s-1

D97+PP2Ap<=>D97_PP2Ap Cytosol/Nucleus Kon 2.7 µM-1.s-1 Estimated from 4,32 

 Cytosol/Nucleus Koff 4.45 s-1

D97_PP2Ap->D+PP2Ap Cytosol/Nucleus Kcat 0.2 s-1

PP2B+D3497<=>D3497_PP2B Cytosol/Nucleus Kon 4.1 µM-1.s-1 30 

 Cytosol/Nucleus Koff 6.4 s-1

D3497_PP2B->D97+PP2B Cytosol/Nucleus Kcat 0.1 s-1

D3497+PP2Ap<=>D3497_PP2Ap Cytosol/Nucleus Kon 2.7 µM-1.s-1 Estimated from 4,32 

 Cytosol/Nucleus Koff 4.45 s-1

D3497_PP2Ap->D34+PP2Ap Cytosol/Nucleus Kcat 0.2 s-1

PP1+D3497<=>PP1 Cytosol/Nucleus Kon 40 µM-1.s-1 31 

 Cytosol/Nucleus Koff 0.4 s-1

PP2B+PP1_D3497<=> 
PP1_D3497_PP2B 

Cytosol/Nucleus Kon 4.1 µM-1.s-1 30 

 Cytosol/Nucleus Koff 6.4 s-1

PP1_D3497_PP2B->PP1+D97+PP2B Cytosol/Nucleus Kcat 0.1 s-1

 

 

  



 

 

 

Supplementary Table 6: Nuclear translocation rates 

 

 Species Direction Value (molecules.µm-2.µM-1.s-1)

Passive diffusion D Both  1.62 

 D34 Both  1.62 

 D97 Both  1.62 

 D3497 Both  1.62 

 PKA (catalytic subunit) Both  2.73 

Active 
transportation 

D Cytosol To Nucleus 80 

 D34 Cytosol To Nucleus 80 

 D97  Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 D3497 Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 D_PKA  Cytosol To Nucleus 80 

 D34_PP2B Cytosol To Nucleus 80 

 PP1_D34 Cytosol To Nucleus 80 

 PP1_D34_PP2B Cytosol To Nucleus 80 

 D97_PKA Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 D97_PP2Ap Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 D3497_PP2B Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 D3497_PP2Ap Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 PP1_D3497 Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 

 PP1_D3497_PP2B Cytosol To Nucleus 80 

  Nucleus To Cytosol 134.43 
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