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Molecule Concentration (M) Buffered |Notes

Calculated from purification
CaMKK_cytosol  [0.5 No data assuming 7x10"7
neurons/g (1).

PP2Ac 0.15 Yes DOQCS

calculated from purification
CaMKIVn 1 No data assuming 7x10"7
neurons/g (2)

CREB-CRE 0.5 No 3)




It was set to obtain significant

Basal_CaMKIVc 0.0005 No Ca2/CaM-independent CaM
kinase IV activity (4).
It was set to obtain significant
Basal_CaMKIVn 0.00005 No Ca2/CaM-independent CaM

kinase IV activity (4).

Binding/Enzymatic

Specification Reaction Rates Notes
1) Binding of Calmodulin- CaMKK_c + CaM-Ca4 <=> Kf=4.05 /sec/uM, ), (6)
Calcium to CaMKIll CaMKK_CaM-Ca4 Kb=0.02 /sec '
2) Binding of Calmodulin- CaMKIV + CaM-Ca4 <=> Kf=0.01332 /sec/uM, ), (6)
Calcium to CaMKIV CaMKIV_CaM-Ca4 Kb=0.01 /sec '
CaMKIV_CaM-Ca4 +
Phosphorylation of CaMKIV CaMKK_CaM-Ca4 -> _ _
3) by CaMKK pCaMKIV._ CaM-Cadc + Km=1.3 uM, kcat=1.1 /sec |[Assumed
CaMKK_CaM-Ca4
The rates was used by
4) Dephosphorylation of FEJSZRA -El\éﬁcl\:ﬂali\f\-/cgglz\/lfCa4 + |Km=8.8 uM, kcat=2 /sec PP2A for other
pCaMKIV PP2A - o UM, substrates (DOQCS) so
we tried the same.
5) I;?;ss(ﬁotg ngZ&KaIXJr&?e pCaMKIV_CaM-Ca4c <=> Kf=0.0009 /sec, It was set to obtain a
versa pCaMKIV_CaM-Ca4n Kb=0.007 /sec slow transport.
Transport of active PKA from _
6) cytosol to nucleus and vice PKA-active <-> PKA-nucleus Kf—_0.000305 fsec, )
Kb=0.00125 /sec
versa
7) Phosphorylation of CaMKK CaMKK + PKA-active -> Km=4.699 puM, BRENDA
by PKA-active CaMKK* kcat=0.6833 /sec
8) Dephosphorylation of CaMKK* + PP2A -> CaMKK /KSrQC:4.99 UM, kcat=0.7 BRENDA

CaMKK* by PKA-active




Basal_CaMKIVc +
Sum total of nuclear and

pCaMKIV_CaM-Ca4c +

This reaction sums the
level of
Basal_CaMKIVc,

9) cytosolic CaMKIV Egg‘;\fK(':\;KACK"’}\'\;'ﬁS““ * pCaMKIV_CaM-Cadc,
Total DCaMKIV pCaMKIV_CaM-Ca4n
P and Basal_CaMKIVn
This reaction sums the
pCaMKIV_CaM-Cadn + level of pCaMKIV_CaM-
10) Sum total of CaMKIVn Basal_CaMKIVn -> Ca4n and
Total_pCaMKIvn Basal_CaMKIVn.
. CREB-CRE + Total_CaMKIVn
11) Phosphorylation of CREB- > pCREB-CRE + Km=5.5 uM, kcat=0.7 /sec |(8)
CRE by Total_pCaMKIV : ' :
Total_pCaMKIVn
12) Dephosphorylation of pCREB-CRE + PP1n -> Km=5 uM, kcat=1 /sec BRENDA

pCREB-CRE by PP1n

pCREB-CRE +PP1n

MAPK signaling
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Molecule Concentration (pM) Buffered |Notes
CRK 1 No 9)
C3G 0.5 No 9)
Cbl 0.5 No 9)
Src 0.02 No Assumed
Rap-1GDP 0.2 No 9)
Rap-1GAP 0.012 No 9)
braf 0.2 No 9)
MAPK 0.36 No DOQCS
MKP-1 0.015 No DOQCS
e . Binding/Enzymatic

Specification Reaction Rates Notes

Phosphorylation of Src by Src + PKA_active -> Src* + Km=0.049 uM, kcat=20
D PKA_active PKA_active /sec BRENDA
2) Converstion of Src* to Src Src* <=> Src Kf=100 /sec , Kb=0.1 /sec |Assumed
3) grgs”hory'a“o” of Cbl by Cbl + Src* -> Cbl* + Src* Km=0.5 uM, kcat=40 /sec |BRENDA
4) Converstion of Cbl* to Cbl Cbl* <=> Cbl Kf=10 /sec, Kb=0.01 /sec |Assumed
5) Binding of CRK to C3G CRK +C3G <=> CRK_C3G [/ /sec/iM, Kb=0.002 1)

CRK_C3G binds to
Lo " CRK_C3G + Cbl* <=> _ _ other substrate with this
6) Binding of CRK_C3G to Cbl CRK_C3G_Cbl* clx Kf=1 /sec/uM, Kb=0.2 /sec affinity so we tried the
same (9).
! Rapl1GDP +

Converstion of Rap1GDP to CRK_C3G_Cbl* clx -> Km=0.0099 uM,
") Rap1GTP by RapiGTP kcat=0.2 / )

CRK_C3G_Cbl*_clx ap cat=0.c isec

— oLl CRK_C3G_Cbl*_clx

8) Converstion of Rap1GDP by Rap1GTP <=>RaplGDP  |Kf=0.0001 /sec, Kb=0  |(9)

Intrinsic GTPase




Hydrolysis of Rap1GTP by

RaplGTP + RaplGAP ->

Km=0.999 uM, kcat=2

9) Rapl1GAP Rapl1GDP + RaplGAP /sec ©)
- RaplGTP + braf <=> Kf=60 /sec/uM, kb=0.5
10) Binding of braf to Rap1GTP braf Rap1GTP Isec 9)
- GTP-Ras + braf <=> Kf=60 /sec/uM, kb=0.5
11) Binding of braf to GTP-Ras braf_GTP-Ras Isec 9)
12) Degradation of braf_RaflGTP + Rap1GAP -> |[Km=0.999 uM, kcat=2 ©)
braf_Rapl1GTP by Rap1GAP braf + Rap1GTP + Rap1GAP |/sec
13) Phosphorylation of MAPKK MAPKK + braf Rap1GTP -> |Km=0.16 pM, kcat=0.3 ©)
by braf_Rapl1GTP MAPKK-ser + braf_Rapl1GTP |/sec
14) Phosphorylation of MAPKK- MAPKK-ser + braf_Rap1GTP |Km=0.16 puM, kcat=0.3 )
ser by braf RaplGTP -> MAPKK* + braf_Rapl1GTP |/sec
15) Phosphorylation of MAPKK MAPKK + braf_ GTP-Ras -> |Km=0.16 pM, kcat=0.2 ©)
by braf_GTP-Ras MAPKK-ser + braf_GTP-Ras |/sec
16) Phosphorylation of MAPKK- MAPKK-ser + braf_GTP-Ras |Km=0.16 pM, kcat=0.2 ©)
ser by braf_ GTP-Ras -> MAPKK* + braf_ GTP-Ras |/sec
17) Dephosphorylation of MAPKK MAPKK-ser + PP2A -> Km=15.657 puM, kcat=6 ©)
by PP2A MAPKK + PP2A /sec
18) Dephosphorylation of MAPKK MAPKK* + PP2A -> MAPKK- |Km=15.657 uM, kcat=6 ©)
by PP2A ser + PP2A /sec
19) Phosphorylation of MAPK by MAPK + MAPKK* -> MAPK-tyr [Km=0.046 pM, kcat=0.3 DOQCS
MAPKK* + MAPKK* /sec
20) Phosphorylation of MAPK-tyr MAPK-tyr + MAPKK* -> Km=0.046 puM, kcat=0.3 DOQCS
by MAPKK* MAPK*C + MAPKK* /sec
21) Dephosphorylation of MAPK- MAPK-tyr + MKP-1 -> MAPK +|Km=0.133 uM, kcat=4 DOQCS
tyr by MKP-1 : MKP-1 /sec
22) Dephosphorylation of MAPK- MAPK*c + MKP-1 -> MAPK-tyr|[Km=0.133 uM, kcat=4 DOQCS

tyr by MKP-1

+ MKP-1

/sec
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Molecule Concentration (uM) Buffered |Notes

RSK 0.2 No Biomodels

PDK1 1 No (10)
Literature reports high

MSK1 0.2 No expression of MSK1 in
hippocampus (20).
In the pasal state CREB is

No e e
(CRE) sites of DNA (21) (3).
Calculated from given N/C

PP2AN 0.1 No ratio (22). The concentarion of
PP2Ac is taken from DOQCS.




Specification

Binding/Enzymatic
Reaction

Rates

Notes

Phosphorylation of RSK by

RSK + MAPK* ¢ -> pRSK +

1) MAPK* ¢ MAPK* ¢ Km=5.3 uM, kcat=1.7 /sec |Biomodels
2) Autophosphorylation of RSK pRSK <=> ppRSK Kf=0.1/sec, Kb=10 /sec |Assumed
PDK1 have assigned
Phosphorylation of ppRSK by ppRSK + PDK1 -> RSK*c + _ _ this Km and kcat for
3) PDK1 PDK1 Km=10 uM, keat=1 /sec different substrates but |
tried for this too (10).
4) E;gg‘ﬁ’hory'a“on Of pRSK PRSK + PP2A -> RSK + PP2A [Km=8.8 uM, kcat=1 /sec  [(10)
5) bD;gf;)ozsAphorylatlon of RSK*c ESZKAC + PP2A -> ppRSK + Km=8.8 uM, kcat=1 /sec |(10)
Transport of MAPK*_c from _
6) cytosol to nucleus and vice MAPK*_c <-> MAPK*n EL__Odooooogl/seC’ (11), (12)
versa e sec
. * oo We used the same Km
7) “PATSKpDOr:yIatlon o MSK1 by E\r/ll\s/m;;*MﬁpK N ->pMSK1 Km=5.3 puM, kcat=0.1 /sec |for MAPK as it is used
- - by MAPK for RSK
8) bD;[;r;ozspp\)horylatlon of pMSK1 gl\él?;(l + PP2A -> MSK1 + Km=8.8 uM, kcat=1 /sec  |(10)
MSK1 phosphorylates
Phosphorylation of CREB- CREB-CRE + pMSK1 -> _ _ CREB with a Km lower
9) CRE by pMSK1 pCREB-CRE + pMSK1 Km=2 uM, keat=0.1/sec [ 'RSK1 and PKA
(Km= 5 uM) (13), (14).
10) Dephosphorylation of pCREB-CRE + PP1n -> Km=5 uM, kcat=1 /sec DOQCS

pCREB-CRE by PP1n

pCREB-CRE +PP1n




Transport of RSK*_c from
11) cytosol to nucleus and vice RSK*c <-> RSK*n

Kf =0.001 /sec, Kb =

The rates are set to

versa 0.005 /sec assign a slow transport.
CREB is a poor
. substrate for RSK in
12) Egoéf)hoéyslaKtl?]n of CREB- C(?IEEB(—:CRIEEZRIESKIZQ: Km=5 pM, kcat=0.1 /sec |compare to MSK. So,
y P we have set the Km
higher (14)
Dephosphorylation of pCREB-CRE + PP1n -> _ _
13) pPCREB-CRE by PP1n PCREB-CRE +PP1n Km=5 uM, keat=1 fsec  DOQCS

MAPK*_basal + MAPK*_c +

14) Sum total of active_ MAPK MAPK* 1 -> MAPK*_tofal

This reaction sums the
level of MAPK*_basal,
MAPK*_c and MAPK*_n

mRNA synthesis model

PKA-active
pSIK2 —> SIK2
pPpTORC1 TORC1c
A
CaM-(Ca)n_CaNAB I Cytosol
pCREB-CRE TORCL Nucleus
1~ cBP n

|

Transcription_clx

MRNA_complex Nucleotides
N~
J Basal_
Transcription

MRNA <—— Degraded_mRNA




Molecule Concentration (pM) Buffered |Notes

SIK2 0.5 No SIK2 is present in abundance
in neurons (15).
TORC1 mRNA and protein is

TORClc 0.1 No highly expressed in
hippocampus (16)
Biomodels (2

CBP 05 No ~BIOMD0000000395)

Nucleotides 0.2 Yes DOQCS

- This is set on account of
Basal_Transcriptio 605 No CREB independent mRNA

n

synthesis.

Binding/Enzymatic

Specification Reaction Rates Notes

1) Phosphorylation of SIK2 by SIK2 + PKA-active -> pSIK2 + |[Km=4.56 uM, kcat=0.1 BRENDA
PKA-active PKA-active /sec

2) Converstion of pSIK2 pSIK2 <=> SIK2 Kf=0.1 /sec, Kb=0 Assumed
Phosphorylation of TORC1c TORC1c + SIK2 -> pTORC1 + _ _

3) by SIK2 SIK2 Km=4 pM, kcat=0.4 /sec |Assumed
Dephosphorylation of pTORCL1 + CaM-

4) pTORC1 by CaM- (Ca)n_CaNAB -> TORC1c + |Km=0.4 pM, kcat=0.1 /sec BRENDA
(Ca)n_CaNAB CaM-(Ca)n_CaNAB
Transport of TORC1c from _ _ Assumed but set in

5) cytosol to nucleus and vice TORC1c <-> TORCln Kf = 0.01 /sec, Kb= such a way to give a

versa

0.001 /sec

slow transport




Binding of pPCREB-CRE and

pCREB-CRE + CBP <=>

Kf = 0.114 /sec/uM, Kb=

constrained on the basis

6) CBP CBP_pCREB-CRE_clIx 0.025 /sec of this publication (17)
- Eiggi“SCOFEEB CRE clx and CBP_pCREB_CRE ci+  [Ki=1/sec/M, kb=0.1 |0
TORC1n - - TORCL1n -> Transcription_clx |/sec
We have estimated the
Nucleotides + _ _ parameters
8) mMRNA synthesis Transcription_clx -> mRNA 2251'08 UM, kcat=0.05 to obtain around 17
complex molecules/copies of
mRNA per cell (19).
We have estimated the
Nucleotides + _ _ parameters
9) Basal mRNA synthesis Basal_Transcription -> mRNA /Ksrgc—l.OS MM, keat=0.05 to obtain around 17
complex molecules/copies of
mRNA per cell (19).
10) mRNA elongation mRNA_complex <=> mRNA /ste?: 1.44 sec, Kb =0.0001 Assumed
We assigned a generic
11) Degradation of mMRNA mRNA <=> Degraded_mRNA [Kf =1 /sec, Kb =0 degradation rate of

1/sec.
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