
complex (NFAT:C*) translocates to the nucleus, where
it may bind to promoter regions of DNA and assist in
initiation of gene transcription. A lowering of the
calcium concentration results in deactivation of calci-
neurin and its dissociation from the NFAT-calcineurin
complex. Free nuclear NFAT may then be phosphor-
ylated by ubiquitous kinases, masking nuclear locali-
zation signals and resulting in translocation from the
nucleus to the cytoplasm. Thus rising and falling cal-
cium ion concentrations result in activation and
deactivation of the transcription factor NFAT.

There are several simplifying assumptions made in
the model for NFAT activation: (1) the total cellular
concentration of NFAT remains constant, that is, the
degradation and synthesis rates are balanced; (2)
dephosphorylated NFAT bound to calcineurin in the
nucleus is the transcriptionally active form of NFAT;
(3) calcineurin dephosphorylates NFAT in one com-
posite dephosphorylation site (i.e. all sites are treated
as one); (4) The cytosolic and nuclear free calcium
concentrations are equal and are controlled by a cal-
cium clamp protocol simulating the procedure used by

TABLE 3. PKCa membrane-binding parameters.

Parameter Definition Value Source

KCa Dissociation constant 22.0 lM Nalefski et al.38

h Calcium binding cooperativity 1.5 Nalefski et al.38

n Stoichiometric coefficient 2 mol/mol Nalefski et al.38

KDAG Dissociation constant 10.2 nM Ananthanarayanan et al.3

[DAG] Diacyl glycerol concentration 2000.0 nM Mogami et al.37

tr2a IjB constitutive mRNA synthesis 1.54 � 10)6 lM s)1 Hoffmann et al.25

tr2 IjB inducible mRNA synthesis 1.65 � 10)2l M)1 s)1 Hoffmann et al.25

tr3 IjB mRNA degradation 2.8 � 10)4 s)1 Hoffmann et al.26

TABLE 4. NFjB rate constants.

Rate constant Value Source

k5 0.0019 s)1 Shibasaki et al.52

k6 0.00092 s)1 Shibasaki et al.52

k19 1.0lM)3s)1 Klee et al.32; Kakalis et al.29

k20 1.0 s)1 Klee et al.32, Kakalis et al.29

k21 0.21 s)1 Estimate and adjusted relative to k22 to give

equal calcium ion concentrations in nucleus

and cytoplasm

k22 0.5 s)1 Estimate

k23 0.614 lM)1 s)1 Carlotti et al.14, Huang et al.27

k24 0.00184 s)1 Carlotti et al.14

k25 0.002 s)1 Adjusted to control rate of activation/deactivation

observed by Dolmetsch et al.22

k26 1.0 lM)1 s)1 Adjusted to control rate of activation/deactivation

observed by Dolmetsch et al.22

k27 0.00026 s)1 k28/k27 = 50; Carlotti et al.14

k28 0. 0134 s)1 Estimated from Birbach et al.12

k29 0.010 s)1 k30/k29 = 2, Carlotti et al.14

k30 0.02 s)1 Estimate

k31 0.000034 s)1 Estimate

k32 0.000034 s)1 Estimate

k33 0.02 s)1 Estimate

k34 0.000034 s)1 Estimate

k35 0.000000036 s)1 Adjusted to agree with Trushin et al.56

k36 0.00008 s)1 Adjusted to agree with Trushin et al.56

k37 0.0000016 s)1 Adjusted to agree with Trushin et al.56

k38 0.0008 s)1 Adjusted to agree with Trushin et al.56

k39 0.0016 s)1 Adjusted to agree with Trushin et al.56

k40 0.0006 s)1 Adjusted to agree with Trushin et al.56

k41 0.02 s)1 Adjusted to agree with Yang et al.60

k42 0.000177 s)1 Adjusted to agree with Yang et al.60

k43 0.02 Estimated from Trushin et al.56

k44 0.009 Estimated from Trushin et al.56
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