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1 General Overview

This is a document in SBML Level 2 Version 4 format. This model was created by the follow-
ing two authors: Vijayalakshmi Chelliah! and Andrew J Millar> at November nineth 2015 at
5:10 p. m. and last time modified at April 15® 2016 at 4:57 p. m. Table | shows an overview of
the quantities of all components of this model.

Table 1: Number of components in this model, which are described in the following sections.

Element ‘ Quantity ‘ Element ‘ Quantity
compartment types 0 || compartments 1
species types 0 || species 28
events 1 || constraints 0
reactions 56 || function definitions 56
global parameters 121 || unit definitions 3
rules 3 || initial assignments 0

Model Notes

Flis2015 - Plant clock gene circuit(P2011.1.2 PLM_71 ver 1)
This model is described in the article:Defining the robust behaviour of the plant clock gene
circuit with absolute RNA timeseries and open infrastructure.Flis A, Fernndez AP, Zielinski T,

'EMBL-EBI, viji@ebi.ac.uk
Institute of Molecular Plant Sciences, University of Edinburgh, andrew.millar@ed.ac.uk
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Mengin V, Sulpice R, Stratford K, Hume A, Pokhilko A, Southern MM, Seaton DD, McWatters
HG, Stitt M, Halliday KJ, Millar AJ.Open Biol 2015 Oct; 5(10):

Abstract:

Our understanding of the complex, transcriptional feedback loops in the circadian clock mech-
anism has depended upon quantitative, timeseries data from disparate sources. We measure
clock gene RNA profiles in Arabidopsis thaliana seedlings, grown with or without exogenous
sucrose, or in soil-grown plants and in wild-type and mutant backgrounds. The RNA profiles
were strikingly robust across the experimental conditions, so current mathematical models are
likely to be broadly applicable in leaf tissue. In addition to providing reference data, unexpected
behaviours included co-expression of PRR9 and ELF4, and regulation of PRR5 by GI. Absolute
RNA quantification revealed low levels of PRR9 transcripts (peak approx. 50 copies cell(-1))
compared with other clock genes, and threefold higher levels of LHY RNA (more than 1500
copies cell(-1)) than of its close relative CCA1. The data are disseminated from BioDare, an
online repository for focused timeseries data, which is expected to benefit mechanistic mod-
elling. One data subset successfully constrained clock gene expression in a complex model,
using publicly available software on parallel computers, without expert tuning or programming.
We outline the empirical and mathematical justification for data aggregation in understanding
highly interconnected, dynamic networks such as the clock, and the observed design constraints
on the resources required to make this approach widely accessible.

cL_m_degr, param ml, modified to ensure light rate $>$ dark rate.

This model is hosted on BioModels Database and identified by: MODEL1510190000.

To cite BioModels Database, please use: BioModels Database: An enhanced, curated and
annotated resource for published quantitative kinetic models.

To the extent possible under law, all copyright and related or neighbouring rights to this en-
coded model have been dedicated to the public domain worldwide. Please refer to CCO Public
Domain Dedication for more information.

2 Unit Definitions

This is an overview of five unit definitions of which two are predefined by SBML and not men-
tioned in the model.

2.1 Unit volume

Name volume

Definition pl
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2.2 Unit time

Name time

Definition 3600 s

2.3 Unit substance
Name substance

Definition nmol

2.4 Unit area
Notes Square metre is the predefined SBML unit for area since SBML Level 2 Version 1.

Definition m?

2.5 Unit length
Notes Metre is the predefined SBML unit for length since SBML Level 2 Version 1.

Definition m

3 Compartment

This model contains one compartment.

Table 2: Properties of all compartments.
Id Name SBO Spatial Size Unit Constant Outside
Dimensions

def def 3 1 litre v

3.1 Compartment def

This is a three dimensional compartment with a constant size of one ul.

Name def
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YAITNGS Aq peonpoig

4 Species

This model contains 28 species. Section 10 provides further details and the derived rates of change of each species.

Table 3: Properties of each species.

Id Name Compartment Derived Unit Constant  Boundary
Condi-
tion
cCOP1c cCOPlc def nmol - pl_l ] ]
cCOP1d cCOP1d def nmol - p.l*1 ] ]
cCOP1n cCOP1n def nmol - pl_l = =
cE3 cE3 def nmol - ulfl | B
cE3.m cE3_m def nmol - pl_l ] ]
cE3n cE3n def nmol - pd*l = =
cE4 cE4 def nmol - ul_l B B
cE4m cE4_m def nmol - ulfl =] =
cEC cEC def nmol - pl_l B B
cEG cEG def nmol - pl~! = =
cG cG def nmol - p.l*1 B B
cG_m cG_m def nmol - pl_l ] ]
cL cL def nmol - p.l*1 B B
cLUX cLUX def nmol - pl_l = =
cLUX_m cLUX_m def nmol - ulfl = =
cL.m cL_m def nmol - pl_l ] ]
cLm cLm def nmol - pd*l = =
cNI cNI def nmol - ul_l B B
cNI_m cNI_m def nmol - ulfl =] =
cP cP def nmol - pl_l B B
cP7 cP7 def nmol - pl~! = =
cP7_m cP7_m def nmol - p.l*1 B B



YAITNGS Aq peonpoig

Id Name Compartment Derived Unit Constant  Boundary

Condi-
tion
cP9 cP9 def nmol - ulfl ] ]
cP9.m cP9_m def nmol - pl_l = =
cT cT def nmol - ulfl = =
cTm cT_-m def nmol - p.l_1 B B
cZG cZG def nmol - pl~! = =
cZTL cZTL def nmol - p.l*1 B B




5 Parameters

This model contains 121 global parameters.

Table 4: Properties of each parameter.

Id Name SBO Value Unit Constant
ni nl 2.600 v
n2 n2 0.640 v
n3 n3 0.290 v
n4d n4 0.070 v
nb nd 0.230 v
né n6 20.000 v
n7 n7 0.200 v
n8 n8 0.500 v
n9 n9 0.200 v
nl0 nl0 0.400 v
nii nll 0.600 v
ni2 nl2 12.500 v
ni3 nl3 1.300 v
ni4 nl4 0.100 v
gl gl 0.100 v
g2 g2 0.010 7
g3 g3 0.600 v
g4 g4 0.010 v
gb g5 0.150 v
g6 g6 0.300 v
g7 g7 0.600 v
g8 28 0.010 v
g9 29 0.300 4
gl10 gl10 0.500 v
gll gll 0.700 v
gl2 gl2 0.200 4
gl3 gl3 1.000 v
gld gl4 0.004 v
glb gl5 0.400 v
gl6 gl6 0.300 v
mi ml 0.300 v
m2 m2 0.240 v
m3 m3 0.200 v
mé m4 0.200 v
m5 m5 0.300 v
m6 m6 0.300 v
m7 m7 0.700 v
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Id Name SBO Value Constant
m8 m8 0.400 v
m9 m9 1.100 v
mi0 ml0 1.000 v
mi1 mll 1.000 v
m12 ml2 1.000 v
mi3 ml3 0.320 v
ml4 ml4 0.400 v
m15 ml5 0.700 v
mi6 mlo6 0.500 v
ml7 ml7 0.500 v
mi8 ml8 3.400 v
m19 ml9 0.200 4
m20 m20 0.600 v
m21 m21 0.080 v
m22 m22 0.100 v
m23 m23 1.800 v
m24 m24 0.100 v
m25 m25 1.800 v
m26 m26 0.500 v
m27 m27 0.100 v
m28 m28 20.000 v
m29 m29 5.000 v
m30 m30 3.000 v
m31 m31 0.300 v
m32 m32 0.200 v
m33 m33 13.000 v
m34 m34 0.600 v
m35 m35 0.300 v
m36 m36 0.100 v
m37 m37 0.800 v
m38 m38 0.500 v
m39 m39 0.300 v
a a 2.000 v
b b 2.000 v
c C 2.000 v
d d 2.000 4
e e 2.000 v
f f 2.000 v
pl pl 0.130 v
p2 p2 0.270 v
p3 p3 0.100 v
p4 p4 0.560 v
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Id Name SBO Value Unit Constant

p5 pS 4.000 v
p6 p6 0.600 v
p7 p7 0.300 v
p8 p8 0.600 v
p9 p9 0.800 v
p10 pl0 0.540 v
pll pll 0.510 v
pl2 pl2 3.400 v
p13 pl3 0.100 v
pl4 pl4 0.140 v
pl5 pl5 3.000 v
pl6 pl6 0.620 v
pl7 pl7 4.800 v
p18 pl8 4.000 v
p19 p19 1.000 v
p20 p20 0.100 v
p21 p21 1.000 v
p22 p22 0.500 v
p23 p23 0.370 v
p24 p24 10.000 v
p25 p25 8.000 v
p26 p26 0.300 v
p27 p27 0.800 v
p28 p28 2.000 v
p29 p29 0.100 v
p30 p30 0.900 v
p31 p31 0.100 v
ql ql 1.200 v
q2 q2 1.560 v
q3 q3 2.800 v
L L 0.500 =
D D 0.500 =
E34 E34 1.000 v
Gn Gn 1.000 v
EGn EGn 1.000 v
stepl Lightstep 0.500 =
offsetStepl offsetStepl 0.000 =
amplitudeStepl amplitudeStepl 1.000 ==
phaseStepl phaseStep1 0.000 v
pulseDurationStmepdeDurationStepl 12.000 v
cyclePeriodStegyclePeriodStepl 24.000 v
rampDurationStepmpDurationStepl 0.050 v
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Id Name SBO Value Unit Constant

6 Function definitions
This is an overview of 56 function definitions.
6.1 Function definition function 4 _cLUX m trscr
Name function_4_cL.UX_m_trscr
Arguments [cEC], [cL], vol(def), e, g2, g6, n13
Mathematical Expression

% (1)
6.2 Function definition function 4 cL_degr_1
Name function 4_cL_degr_1
Arguments c, [cL], vol (def), g3, m3, p3
Mathematical Expression

m3 - [cL] + % @

vol (def)
6.3 Function definition function 4 cL modif 1
Name function 4 _cL._modif_1
Arguments c, [cL], vol (def), g3, p3
Mathematical Expression

p3-c[cL]°C

vol (e ®
6.4 Function definition function 4 cLm degr_1
Name function 4_cLm_degr_1
Arguments [cLm], vol (def), m4
Mathematical Expression

W )
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6.5 Function definition function 4 cP9 m degr 1
Name function_4_cP9_m_degr_1
Arguments [cP9_m], vol (def), m12

Mathematical Expression
ml12 - [cP9_m]

vol (def) ®)
6.6 Function definition function 4 cP9 _trsl_1
Name function 4 _cP9 trsl_1
Arguments [cP9_m], vol (def), p8
Mathematical Expression
p8 - [cP9_m] ©)
vol (def)
6.7 Function definition function 4 cP7 m_trscr_1
Name function 4 _cP7_m _trscr_1
Arguments [cL], [cLm], [cP9], vol(def), e, f, g10, g11, n8, n9
Mathematical Expression
n8~([ch]+£cL])e i n9-:[cP9]f
([cLm]+[cL])*+g10° " [cP9]f+g11F 7
vol (def)
6.8 Function definition function 4 _cP7.m degr_1
Name function_ 4_cP7_m_degr_1
Arguments [cP7_m], vol (def), m14
Mathematical Expression
o
6.9 Function definition function 4 cP7 _trsl_1
Name function 4 _cP7 _trsl_1
Arguments [cP7_m], vol (def), p9
Mathematical Expression
e
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6.10 Function definition function 4 cNI m trscr_1

Name function_4_cNI_m_trscr_1
Arguments b, [cLm], [cP7], vol (def), e, g12, g13, n10, nl1

Mathematical Expression

n10-[cLm]® + nll-[cP7]°
[cLm]®+g12® " [cP7]P4g13P

vol (def)

6.11 Function definition function 4 cNI m degr_1

Name function_4_cNI_m_degr_1
Arguments [cNI_m], vol (def), m16

Mathematical Expression

m16 - [cNI_m]
vol (def)

6.12 Function definition function 4 cNI trsl_1

Name function_4_cNI_trsl_1
Arguments [cNI_m], vol (def), p10

Mathematical Expression

pl0 - [cNI.m]
vol (def)

6.13 Function definition function 4 cT m trscr

Name function_4_cT_m_trscr
Arguments [cEC], [cL], vol (def), e, g4, g5, n2

Mathematical Expression

n2-g4
[cEC]+g4 -85
[cL]*+g5°

vol (def)
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6.14 Function definition function 4 cT m degr_1

Name function 4_cT_m_degr_1
Arguments [cT_m], vol (def), m5

Mathematical Expression
m5 - [cT_m]

14
vol (def) (14
6.15 Function definition function 4 cT trsl 1
Name function 4 cT _trsl_1
Arguments [cT_m], vol (def), p4
Mathematical Expression
p4 - [cT_m]
—_— 15
vol (def) (1)
6.16 Function definition function 4 cE4 m degr_1
Name function 4_cE4_m_degr_1
Arguments [cE4_m], vol (def), m34
Mathematical Expression
m34 - [cE4_m]
_— 16
vol (def) (16)
6.17 Function definition function 4 cE4 trsl_1
Name function_4_cE4 _trsl_1
Arguments [cE4_m], vol (def), p23
Mathematical Expression
p23 - [cE4_m]
—_ 17
vol (def) 17

6.18 Function definition function 4 cE4 degr_1

Name function_4_cE4 degr_1

Arguments [cCOP1d], [cCOPIn], [cE3n], [cE4], [cLUX], vol (def), m35, m36, m37, p21, p25,
p26
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Mathematical Expression

21.p25-[cE4] [cE3n]
m35 - [cE4] 4 p25 - [cE4] - [cE3n] — p26-[cLUX}+pr2)1+fnS7-TcCO}§1d]1m36-[cCOPln] (18)
\

vol (def)

6.19 Function definition function 4 cE3.m trscr_1

Name function_4_cE3_m_trscr_1
Arguments [cL], vol (def), e, g16, n3

Mathematical Expression

n3-g16°
[cL]*+g16°
_— 19
vol (def) (19)
6.20 Function definition function 4 _cE3.m degr_1
Name function 4 cE3_m_degr_1
Arguments [cE3_m], vol (def), m26
Mathematical Expression
m26 - [cE3_m|
_— 20
vol (def) 20)
6.21 Function definition function 4 cE3_trsl_1
Name function_4_cE3_trsl_1
Arguments [cE3_m], vol (def), p16
Mathematical Expression
pl6 - [cE3_m]
—_— 21
vol (def) @
6.22 Function definition function 4 cE3_degr_1
Name function_4_cE3_degr_1
Arguments [cCOPIc], [cE3], vol (def), m9
Mathematical Expression
m9 - [cE3] - [cCOPIc] 22)

vol (def)
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6.23 Function definition function 4 cE3n_import_1

Name function_4_cE3n_import_1
Arguments [cE3], [cE3n], vol (def), p19, p20

Mathematical Expression

pl19 - [cE3] — p20 - [cE3n]
vol (def)

(23)

6.24 Function definition function 4 cE3n_degr_1

Name function 4 _cE3n_degr_1

Arguments [cCOP1d], [cCOPI1n], [cE3n], [cE4], [cG], [cLUX], vol (def), m19, m29, m30, m36,
m37, pl7, p21, p25, p26, p28, p29

Mathematical Expression

m29 - [cE3n] - [cCCOP1n] + m30 - [cE3n] - [cCOP1d] + p25 - [cE4] - [cE3n] — p21-p23 [cEA) [cE3n]

p26:[cLUX[+p21+m37-[cCOP1d]+m36-[cCOPIn]
=77
vol (def)

6.25 Function definition function 4 cLUX m degr_1

Name function 4 cLUX_m_degr_1
Arguments [cLUX m], vol (def), m34

Mathematical Expression

m34 - [cLUX_m]
25
vol (def) 25)
6.26 Function definition function 4 cLUX trsl_1
Name function 4_cL.UX trsl_1
Arguments [cLUX_m], vol(def), p27
Mathematical Expression
p27 - [cLUX _m]
_—— 26
vol (def) (26)
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6.27 Function definition function 4 cLUX degr_1

Name function 4_cL.UX degr_1

Arguments [cCOP1d], [cCOPIn], [cE3n], [cE4], [cLUX], vol (def), m36, m37, m39, p21, p25,
p26

Mathematical Expression

26-[cLUX]-p25-[cE4]-[cE3
m39 - [cLUX] + p26-[cLUX]])+p£(:1+m3’]7p-)[cC[(§Pl]ci][jrm;]6-[cCOPln]
27
vol (def)
6.28 Function definition function 4 cCOP1c trsl 1
Name function_4_cCOPIlc_trsl_1
Arguments vol (def), n5
Mathematical Expression
nS
28
vol (def) (28)
6.29 Function definition function 4 cCOP1n _import_1
Name function 4_cCOPI1n_import_1
Arguments [cCOPIc], vol(def), p6
Mathematical Expression
p6 - [cCOPIc]
29
vol (def) 29
6.30 Function definition function 4 cG.m degr_1
Name function 4_cG_m_degr_1
Arguments [cG_m], vol (def), m18
Mathematical Expression
ml8 - [cG_m]
_ 30
vol (def) 0)
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6.31 Function definition function 4 cL m degr L
Name function 4_cL_m _degr L
Arguments ml, L, m2, [cL_m], vol (def)

Mathematical Expression
(ml-L+ m2) - [cL._m]
vol (def)

6.32 Function definition function 4 cG_trsl_1
Name function 4_cG_trsl_1
Arguments [cG_m], vol (def), pl1
Mathematical Expression

pll - [cG_m]

vol (def)

6.33 Function definition function 4 cG_degr_1
Name function_4_cG_degr_1
Arguments [cE3n], [cG], vol (def), m19, p17, p28, p29

Mathematical Expression

29-p28-[cG
m19 - [cG] + p28 - [cG] — 55 PPl

vol (def)

6.34 Function definition function 4 cZTL_ trsl_1
Name function_4_cZTL _trsl_1
Arguments vol (def), p14

Mathematical Expression
pl4
vol (def)

6.35 Function definition function 4 _cZTL degr_1
Name function 4 cZTL degr_1
Arguments [cZTL], vol (def), m20

Mathematical Expression
m20 - [cZTL]
vol (def)
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6.36 Function definition function 4 cZG degr_1

Name function 4_cZG_degr_1
Arguments [cZG], vol (def), m21

Mathematical Expression

IM (36)
6.37 Function definition function 4 cG cE3 assoc_1
Name function_4_cG_cE3_assoc_1
Arguments [cE3], [cG], vol (def), p17
Mathematical Expression
pl7 - [cE3] - [cG] 37)
vol (def)

6.38 Function definition function 4 cEG_degr_1

Name function_4_cEG_degr_1

Arguments [cCOPIc|, [cCOP1d], [cCOPIn], [cE3n], [cEG], [cG], vol (def), m10, m19, m9,
pl7, p18, p28, p29, p31

Mathematical Expression

17-[cE3n]-p28-[cG]
p31-<p18-[cEG]+WM)

m9-[cCOPIn]+m10-[cCOP1d]+p31

m9 - [cEG] - [cCOPIc] + p18 - [cEG]| —
vol (def)

(38)

6.39 Function definition function 4 cEC form_1

Name function 4 cEC_form_1
Arguments [cCOP1d], [cCOPI1n], [cE3n], [cE4], [cLUX], vol (def), m36, m37, p21, p25, p26

Mathematical Expression

p26-[cLUX]-p25-[cE4]-[cE3n]
p26-[cLUX]+p21+m37-[cCOPId|+m36-[cCOPIn]

vol (def)

(39)
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6.40 Function definition stepFunction

Name tanh() step function
Arguments t, offset, amplitude, phase, pulseDuration, cyclePeriod, rampDuration

Mathematical Expression

offset 4 0.5 - amplitude
cyclePeriod - ( t+phase L t+phase J)

cyclePeriod ~ | cyclePeriod
1 + tanh :
rampDuration
— 0.5 - amplitude - | 1
(40)
. t+phase t+phase .
cyclePeriod - (cyclePerio 3 — Lyclepmo dJ) — pulseDuration
+tanh -
rampDuration

+ 0.5 - amplitude - | 1

cyclePeriod ~ | cyclePeriod

cyclePeriod - ( trphase { tphase J) — cyclePeriod
+ tanh

rampDuration

6.41 Function definition function 4 cL m trscr

Name function_4_cL_m_trscr
Arguments L, a, [cNI], [cP], [cP7], [cPY], [cT], vol (def), g1, nl, q1

Mathematical Expression

L-ql-[cP] + ([cP9]+[cf>7]:][§\llla]+[cT])“+g1a @
vol (def)
6.42 Function definition function 4 cL _trsl
Name function_ 4 cL _trsl
Arguments L, [cL_m], vol (def), p1, p2
Mathematical Expression
[cL.m] - (p1 - L + p2) 42)

vol (def)
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6.43 Function definition function 4 cP_trsl

Name function_4_cP_trsl
Arguments D, [cP], vol (def), p7

Mathematical Expression

p7-D- (1 - [cP])
vol (def)

6.44 Function definition function 4_cP_degr

Name function_4_cP_degr
Arguments L, [cP], vol (def), m11

Mathematical Expression

mll-[cP]-L
vol (def)

6.45 Function definition function 4 cP9.m trscr_1

Name function_4_cP9_m_trscr_1
Arguments L, [cEC], [cL], [cP], vol (def), e, g8, g9, n4, n7, g3

Mathematical Expression

(n4+M)-g8
[cL]®+g9¢
L- q3 . [CP] + W

vol (def)

6.46 Function definition function 4_cP9_degr

Name function_ 4 _cP9_degr
Arguments D, [cP9], vol (def), m13, m22

Mathematical Expression

(m13 + m22 - D) - [cPY]
vol (def)
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6.47 Function definition function 4 cP7 degr

Name function_ 4 _cP7_degr
Arguments D, [cP7], vol (def), m15, m23

Mathematical Expression

(m15 + m23 - D) - [cP7]
vol (def)

(47)

6.48 Function definition function 4 _cNI_degr

Name function_4_cNI_degr
Arguments D, [cNI], vol (def), m17, m24

Mathematical Expression

(m17 +m24 - D) - [cNI]
vol (def)

(48)

6.49 Function definition function 4 _cT_degr

Name function 4_cT_degr
Arguments D, [cT], [¢ZG], [¢ZTL], vol (def), m6, m7, m8, p5

Mathematical Expression

(m6 +m7-D) - [cT] - (p5 - [¢(ZTL] + [¢ZG]) + m8 - [cT]
vol (def)

(49)

6.50 Function definition function 4 _cCOP1lc_degr

Name function 4 cCOP1c_degr
Arguments L, [cCOPIc], vol (def), m27, p15

Mathematical Expression

m27 - [cCOPIc] - (1 +pl5-L)
vol (def)

(50)
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6.51 Function definition function 4 cCOP1n degr

Name function_4_cCOPIn_degr
Arguments L, [cCOP1n], vol (def), m27, p15

Mathematical Expression

m27 - [cCOPIn] - (1 +p15-L)
vol (def)

6.52 Function definition function 4 cCOP1d_activ

Name function_4_cCOP1d_activ
Arguments L, [cCOPIn], [cP], vol (def), n14, n6

Mathematical Expression

n6-L - [cP] - [cCOPln] 4+ nl4 - [cCOPIn]

vol (def)

6.53 Function definition function 4 cCOP1d degr
Name function 4_cCOP1d_degr

Arguments D, [cCOP1d], vol (def), m31, m33

Mathematical Expression

m31 - (1 +m33- D) - [cCOP1d]
vol (def)

6.54 Function definition function 4 cG.m_trscr_1
Name function_4_cG_m_trscr_1
Arguments L, [cEC], [cL], [cP], vol (def), e, g14, g15,n12, q2

Mathematical Expression

nl2-gl4 ~g155

L-q2-[eP] + “iTgs—

vol (def)
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6.55 Function definition function_ 4 _cG_cZTL_assoc
Name function_4_cG_cZTL_assoc

Arguments D, L, [cG], [cZG], [c¢ZTL], vol (def), p12, p13
Mathematical Expression

pl2-L- [¢ZTL] - [cG] — p13 - D - [¢ZG]
vol (def)

(55)

6.56 Function definition function 4 _cEC_degr
Name function_4_cEC_degr

Arguments L, [cCOP1d], [cCOP1n], [cE3n], [cEC], [cEG], [cG], d, vol(def), g7, m10, m19,
m32, m36, m37, m9, pl7, p18, p24, p28, p29, p31

Mathematical Expression

p17-[cE3n]-p28-[cG]

” p28.[cG] PI8(BG o mT9 T pI7[cBan]
P24-L- | 30mi0 5 p17-cE3n] T m9-[cCOPTA]-+m10-[cCOPTA] 1 p31
m36 - [cCOPIn] - [cEC] + m37 - [cCOP1d] - [cEC] + m32 - [cEC] - | 1 + ra—
p28:[cG] P18 [cEG]+ pg;1£§$gﬂpﬁ%8[£(é§11] ;
p29+m19-+pl17-[cE3n] ' m9-[cCOPIn]+m10-[cCOP1d]+p31 +8
(561
vol (def)
7 Rules
This is an overview of three rules.
7.1 Rule step1l
Rule stepl is an assignment rule for parameter step1:
stepl = stepFunction (time, offsetStep1, amplitudeStep1, phaseStepl1, (57)

pulseDurationStep1, cyclePeriodStep1, rampDurationStep1)

7.2 Rule L

Rule L is an assignment rule for parameter L:

L = stepl (58)

7.3 RuleD

Rule D is an assignment rule for parameter D:

D=1-L (59)
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8 Event

This is an overview of one event. Each event is initiated whenever its trigger condition switches
from false to true. A delay function postpones the effects of an event to a later time point.
At the time of execution, an event can assign values to species, parameters or compartments if
these are not set to constant.

8.1 Event event_1

Name event_0

Trigger condition

time > 314 (60)

Assignments
offsetStepl =1 (61)
amplitudeStepl =0 (62)
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9 Reactions

This model contains 56 reactions. All reactions are listed in the following table and are subsequently described in detail. If a reaction is
affected by a modifier, the identifier of this species is written above the reaction arrow.

Table 5: Overview of all reactions

Ne Id Name Reaction Equation SBO
| cL.m trscr oL m.trscr 0 cNI, cP, cP7, cP9, cT, cNI, cP, cP7, cP9, cT L.m
2 cL.m.degr cL_m_degr cL.m cL_,m) 0
3 cL_trsl cL_trsl 0 cL,m,—cLJn> cL
4 cL_degr cL_degr cL cL, 0
5 cL.modif cL_modif 0 M cLm
6 cLm degr cLm_degr cLm cL_m} 0
7 cP_trsl cP_trsl 0 ﬁ cP
8 cP_degr cP_degr cP cP 0
9 cP9.m trscr cP9_m_trscr 0 ¢EC, cL, cP, cEC, cL, cF cP9_m

10 cP9._m_degr cP9_m_degr cP9_m M 0

11 cP9 trsl cP9_trs] o P-m. cP9m by

12 cP9_degr cP9_degr cP9 P ]

13 cP7m_ trscr cP7_m_trscr 0 cL, cLm, cP9, cL, cLm, cP9 cP7_m

14 cP7_m_degr cP7_m_degr cP7_m M 0

15 cP7_trsl cP7 _trsl 0 m cP7

16 cP7_degr cP7_degr cP7 C—P—7> 0
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¢C

Ne Id Name Reaction Equation SBO
17 cNIm_ trscr cNI_m_trscr 0 cLm, cP7, cLm, cP7 cNI_m
cNI_m
18 cNI.m degr cNI_m_degr cNI.Lm —— 0
19 cNI_trsl cNLtrsl o SNLm. NI
20 cNI degr cNI degr SV EALY)
21 cTm_trscr c¢T_m_trscr 0 CEC, cL, cEC, ck cT_m
22 cT.m_degr cT_m_degr cT_m c_)T,m 0
23 cT_trsl cT_trsl pT-mcT-m oy
24 cT degr oT degr oT cZG, cZTL, cT, ¢cZG, cZTL 0
25 cE4m_trscr cE4_m_trscr 0 CEC, cL, cEC, cL, cE4_m
cE4_m
26 cE4.m degr cE4_m_degr cE4.m ——0
27 CcE4_trsl cE4_trsl o E4-m. cBAm by
28 cE4 degr CE4._degr Ed cCOP1d, cCOPl1n, cE3n, cLUX, cCOP1d, cCOP1n, cE3n, cE4, cLUX 0
cL, cL
29 cE3_m_trscr cE3_m_trscr 0 ——— cE3_m
30 cE3.m_degr cE3_m_degr cE3_m CEAI% 0
31 cE3_trsl cE3_trsl 0 m cE3
32 CcE3.degr cE3_degr cp3 SCOPIe, cCOPle, ¢E3
33 cE3n_import cE3n_import cE3 (M cE3n
34 cE3n degr cE3n_degr cE3n cCOP1d, cCOPIn, cE4, cG, cLUX, cCOP1d, cCOP1n, cE3n, cE4, cG, cLUX
35 cLUX.m_trscr cLUX _m_trscr 0 CEC, cL, cEC, ck, cLUX_m
36 cLUX.m_degr cLUX_m_degr cLUX m EUXI

0
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Ne Id Name Reaction Equation
37 cLUX_trsl cLUX trsl p SLUX-m, cLUXm ;¢
38 cLUX degr cLUX _degr CLUX cCOP1d, cCOPI1n, cE3n, cE4, cCOP1d, cCOP1n, cE3n, cE4, cLUX
39 cCOPlc_trsl cCOPIlc_trsl ® — cCOPlc
40 cCOPlc_degr cCOPlc_degr ccopic SEOPIC
41 cCOPin import  cCOPIn import ccopic COPIS copin
42 cCOPin_degr cCOP1n_degr ccopin SCOPIL 4
. . cP, cCOPlIn, cP
43 cCOPld_activ cCOPld_activ cCOPln ————— cCOPI1d
44 cCOP1d degr cCOP1d_degr ccopid COP1Id
45 cG.m_trscr cG_m_trscr 0 CEC, cL., cP, cEC, cL, P cG._m
46 cG.m_degr c¢G_m_degr cG.m cG_,m) 0
47 cG_trsl cG_trsl pC-mcCm o
48 cG._degr cG_degr cG M 0
cG, cZG, cZTL

49 cG_cZTL_assoc ¢G_cZTL _assoc cG+ cZTL ————=c7ZG
50 cZTL_trsl c¢ZTL _trsl 0 — cZTL
51 cZTL_degr cZTL _degr cZTL (ﬂ? 0
52 cZG_degr cZG_degr cZG CZ—G> 0

cE3, cG
53 cG_cE3_assoc c¢G_cE3_assoc cE3+cG —— cEG
54 CEG degr CEG._degr EG cCOPl1c, cCOP1d, cCOP1n, cE3n, cG, cCOPlc, cCOP1d, cCOP1n, cE3n, cEG, «
55 GEC. form EC form 0 cCOP1d, cCOPIn, cE3n, cE4, cLUX, cCOP1d, cCOPIn, cE3n, cE4, cLUX
56 GEC degr CEC._degr CEC cCOP1d, cCOPI1n, cE3n, cEG, cG, cCOP1d, cCOPIn, cE3n, cEC, cEG, cG 0




9.1 Reaction cL_m trscr

This is an irreversible reaction of no reactant forming one product influenced by ten modifiers.

Name cL_m_trscr

Reaction equation

cNI, cP, cP7, cP9, cT, cNI, cP, cP7, cP9, cT c

0 L.m (63)
Modifiers
Table 6: Properties of each modifier.
Id Name SBO
cNI cNI
cP P
cP7 cP7
cP9 cP9
cT T
cNI cNI
cP P
cP7 cP7
cP9  cP9
cT T
Product
Table 7: Properties of each product.
Id Name SBO
cLm cL.m
Kinetic Law

Derived unit contains undeclared units

vi = vol(def) - function_4_cL_m_trscr (L, a, [cNI], [cP], [cP7], [cP9],[cT], vol (def) ,g1,n1,q1)

(64)
function_4_cL_m_trscr (L, a, [cNI], [cP], [cP7], [cP9], [cT], vol (def) ,g1,n1,ql)
1gl®
_L-ql- [cP] + ([cp9]+[cp7]i[c%u]+[m)a+g1a (65)
N vol (def)
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function_4_cL_m_trscr (L, a, [cNI], [cP], [cP7], [cP9], [cT], vol (def) ,g1,n1,ql)
nl-gl?
_ L - ql - [cP) + (o oy N e e
vol (def)

9.2 Reaction cL_m degr

(66)

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cL_m_degr

Reaction equation

cL_m CL—Jn> 0

Reactant
Table 8: Properties of each reactant.
Id Name SBO
cLm cL.m
Modifier
Table 9: Properties of each modifier.
Id Name SBO
cLm cL.m
Kinetic Law

Derived unit contains undeclared units

vy = vol (def) - function 4_cL_m _degr L (m1,L, m2, [cL_m], vol (def))

(ml-L +m2) - [cL_m]

function 4_cL_m_degr L (m1,L,m2, [cL_m], vol (def)) = (def)
vol (de

1-L 2) - |cL_
function_4_cL_m_degr_L (m1,L,m2, [cL_m], vol (def)) = (m +m2) - [cl.-m]

vol (def)
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9.3 Reaction cL _trsl
This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cL _trsl

Reaction equation

cL.m, cL.m
_—

0 cL (71)
Modifiers
Table 10: Properties of each modifier.
Id Name SBO
cLm cL.m
cLm cL.m
Product
Table 11: Properties of each product.
Id Name SBO
cL cL
Kinetic Law

Derived unit contains undeclared units

v3 = vol (def) - function_4_cL_trsl (L, [cL_m],vol (def) ,p1,p2) (72)

[cL.m] - (p1 - L + p2)

function_ 4 _cL _trsl (L, [cL_m], vol (def) ,p1,p2) = I (def)
vol (de

(73)

[cL.m] - (p1 - L + p2)

function_4_cL_trsl (L, [cL_m], vol (def) ,p1,p2) = 1(deh)
vol (de

(74)

9.4 Reaction cL_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cL _degr
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Reaction equation

Lo (75)
Reactant
Table 12: Properties of each reactant.
Id Name SBO
cL cL
Modifier
Table 13: Properties of each modifier.
Id Name SBO
cL cL
Kinetic Law

Derived unit contains undeclared units

v4 = vol (def) - function_4_cL_degr_1 (c, [cL],vol (def) , g3, m3,p3) (76)

m3 - [cL] + %

function_4_cL_degr_1 (c, [cL], vol (def) , g3, m3,p3) = Vol (def)

(77)

3.[cL°
m3 - [cL] + [fL]C[j_Lg]SC

vol (def)

function_4_cL_degr_1 (c, [cL], vol (def),g3,m3,p3) = (78)

9.5 Reaction cL_modif
This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cL_modif

Reaction equation

cL, cL
E——

0 cLm (79)

Modifiers
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Table 14: Properties of each modifier.
Id Name SBO

cL cL
cL cL
Product
Table 15: Properties of each product.
Id Name SBO
clm cLm
Kinetic Law

Derived unit contains undeclared units
vs = vol (def) - function_4_cL_modif_1 (c, [cL], vol (def) , g3,p3) (80)

p3-[cL]¢
[cL]°+g3°¢

vol (def)

function_4_cL_modif_1 (c, [cL], vol (def) ,g3,p3) = (81)

p3-[cL]®
[cL]°+g3°¢

vol (def)

function_4_cL_modif_1 (c, [cL], vol (def) , g3,p3) = (82)

9.6 Reaction cLm_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cLm_degr

Reaction equation

cLm <™ g (83)

Reactant

Table 16: Properties of each reactant.
Id Name SBO

clm cLm
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Modifier

Table 17: Properties of each modifier.
Id Name SBO

clm cLm

Kinetic Law

Derived unit contains undeclared units

ve = vol (def) - function 4_cLm_degr_1 ([cLm], vol (def) ,m4) (84)
4 [cL

function_4_cLm_degr_1 ([cLm],vol (def) ,m4) = Hi/ol([(jefr;] (85)
4. |cL

function_4_cLm_degr_1 ([cLm],vol (def) ,m4) = nm (86)

9.7 Reaction cP_trsl
This is an irreversible reaction of no reactant forming one product influenced by one modifier.

Name cP_trsl

Reaction equation

0P cp (87)
Modifier
Table 18: Properties of each modifier.
Id Name SBO
cP cP
Product
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Table 19: Properties of each product.
Id Name SBO

cP cP

Kinetic Law

Derived unit contains undeclared units
v7 = vol (def) - function_4_cP_trsl (D, [cP], vol (def) ,p7) (88)

D-(1—[cP
function_4_cP_trsl (D, [cP], vol (def) , p7) = p7 vol(( = f)[c ) (89)

7-D-(1—|[cP
function_4_cP_trsl (D, [cP], vol (def) , p7) = P Vol(( def)[c ) (90)

9.8 Reaction cP_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cP_degr

Reaction equation

Lo ©1)
Reactant
Table 20: Properties of each reactant.
Id Name SBO
cP cP
Modifier

Table 21: Properties of each modifier.
Id Name SBO

cP cP
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Kinetic Law

Derived unit contains undeclared units

vg = vol (def) - function_4_cP_degr (L, [cP], vol (def) ,m11) (92)
11 |cP]-L

function_4_cP_degr (L, [cP],vol (def) ,m11) = mvol([(cieg) (93)
11 |cP]-L

function_4_cP_degr (L, [cP],vol (def) ,m11) = mvol([flel) (94)

9.9 Reaction cP9.m _trscr
This is an irreversible reaction of no reactant forming one product influenced by six modifiers.

Name cP9_m_trscr

Reaction equation

cEC, cL, cP, cEC, cL, cP .

0 P9_m (95)
Modifiers
Table 22: Properties of each modifier.

Id Name SBO

cEC CcEC

cL cL

cP P

cEC cEC

cL cL

cP P
Product

Table 23: Properties of each product.
Id Name SBO

cP9m cP9.m
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Kinetic Law

Derived unit contains undeclared units

vg = vol (def) - function_4_cP9_m _trscr_1 (L, [cEC], [cL], [cP],vol (def) ,e,g8,29,n4,n7,q3)

(96)
function_4_cP9_m_trscr_1 (L, [cEC], [cL], [cP],vol (def) ,e,g8,29,n4,n7,q3)
(i i ) 8 97)
L3 [P+ rncpes —
B vol (def)
function_4_cP9_m_trscr_1 (L, [cEC], [cL], [cP],vol (def) ,e,g8,29,n4,n7,q3)
(e e ) o8 (98)
_ L-a3- [P+ s —

vol (def)

9.10 Reaction cP9 m degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cP9_m_degr

Reaction equation

cP9_m

cP9m —— 0 (99)
Reactant
Table 24: Properties of each reactant.
Id Name SBO
cP9m cP9.m
Modifier

Table 25: Properties of each modifier.
Id Name SBO

cP9m cP9.m
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Kinetic Law

Derived unit contains undeclared units

vip = vol (def) - function_4_cP9_m_degr_1 ([cP9_m],vol (def) ,m12)

12 - [cP9
function 4_cP9_m_degr_1 ([cP9_ml], vol (def) ,m12) = InvolECdf;f)Jn]

12 - |[cP9
function_4_cP9_m_degr_1 ([cP9_m], vol (def) ,m12) = W

9.11 Reaction cP9_trsl

(100)

(101)

(102)

This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cP9_trsl

Reaction equation

cP9_m, cP9_m
e

0 cP9
Modifiers
Table 26: Properties of each modifier.
Id Name SBO
cP9m cP9.m
cP9m cP9.m
Product
Table 27: Properties of each product.
Id Name SBO
cP9 cP9
Kinetic Law

Derived unit contains undeclared units

vi1 = vol (def) - function_4_cP9_trsl_1 ([cP9_m], vol (def) ,p8)
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_ p8 - [cP9_m|

function_4_cP9_trsl_1 ([cP9_m], vol (def) ,p8) = Vol (def) (105)
) ~ p8 - [cP9_m|
function_4_cP9_trsl_1 ([cP9_m], vol (def) , p8) = “vol(def) (106)

9.12 Reaction cP9_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cP9_degr

Reaction equation

B (107)

Reactant

Table 28: Properties of each reactant.
Id Name SBO

cP9 cP9

Modifier

Table 29: Properties of each modifier.
Id Name SBO

cP9 P9

Kinetic Law

Derived unit contains undeclared units
vi2 = vol (def) - function_4_cP9_degr (D, [cP9],vol (def) ,m13,m22) (108)

(m13 4+ m22-D) - [cP9]

function_4_cP9_degr (D, [cP9],vol (def) ,m13,m22) = (def)
vol (de

(109)

(m13 + m22 - D) - [cPY]

function_4_cP9_degr (D, [cP9],vol (def) ,m13,m22) = vol (def)

(110)
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9.13 Reaction cP7 m trscr
This is an irreversible reaction of no reactant forming one product influenced by six modifiers.

Name cP7_m_trscr

Reaction equation

cL, cLm, cP9, cL, cLm, cP9 .

0 P7_m (111)
Modifiers
Table 30: Properties of each modifier.
Id Name SBO
cL cL
clm cLm
cP9 cP9
cL cL
clm cLm
cP9 cP9
Product
Table 31: Properties of each product.
Id Name SBO
cP7m cP7_m
Kinetic Law

Derived unit contains undeclared units

vi3 = vol (def) - function_4_cP7_m_trscr_1 ([cL], [cLm], [cP9], vol (def) ,e,f,210,211,n8,n9)
(112)

function_4_cP7_m_trscr_1 ([cL], [cLm], [cP9],vol (def) ,e,f,210,g11,n8,n9)

n8-([cLm]+[cL))° + n9-[cP9]f (113)
_ (eLmFeL)fel0° T o]t rgl "

B vol (def)
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function_4_cP7_m_trscr_1 ([cL], [cLm], [cP9], vol (def) ,e,f, g10,g11,n8,n9)

n8-([cLm]+[cL])° n9-[cP9]
_ ([cLm]+[cL))*+g10° T [cP9)T+g11" (114)

B vol (def)

9.14 Reaction cP7_m degr

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cP7_m_degr

Reaction equation

P7.m M g (115)
Reactant
Table 32: Properties of each reactant.
Id Name SBO
cP7m cP7.m
Modifier
Table 33: Properties of each modifier.
Id Name SBO
cP7m cP7_m
Kinetic Law

Derived unit contains undeclared units

vi4 = vol (def) - function_4_cP7_m_degr_1 ([cP7_m], vol (def) ,m14) (116)
14 - [cP7

function_4_cP7_m_degr_1 ([cP7_m], vol (def) ,m14) = W (117)
14 - [cP7_

function_4_cP7_m_degr_1 ([cP7_m], vol (def) ,m14) = mVOlECdef)m] (118)

Produced by BMIAATEX 39



9.15 Reaction cP7_trsl

This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cP7_trsl

Reaction equation

cP7_m, cP7_-m

0 cP7
Modifiers
Table 34: Properties of each modifier.
Id Name SBO
cP7m cP7-m
cP7m cP7.m
Product
Table 35: Properties of each product.
Id Name SBO
cP7 cP7
Kinetic Law

Derived unit contains undeclared units

vis = vol (def) - function_4_cP7_trsl_1 ([cP7_m], vol (def) ,p9)

9. [cP7_
function_4_cP7 _trsl_1 ([cP7_m], vol (def) ,p9) = PVOl[Czdef;‘Il]

9. |cP7_
function_4_cP7_trsl_1 ([cP7_m], vol (def) ,p9) = PVOl[C(def)m]

9.16 Reaction cP7_degr

(119)

(120)

(121)

(122)

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cP7_degr
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Reaction equation

7% (123)

Reactant

Table 36: Properties of each reactant.
Id Name SBO

cP7 cP7

Modifier

Table 37: Properties of each modifier.
Id Name SBO

cP7 cP7

Kinetic Law

Derived unit contains undeclared units
vi6 = vol (def) - function_4_cP7_degr (D, [cP7], vol (def) ,m15,m23) (124)

(m15 +m23 - D) - [cP7]

function_4_cP7_degr (D, [cP7],vol (def) ,m15,m23) = Vol (def)

(125)

(m15 +m23 - D) - [cP7]
vol (def)

function_4_cP7_degr (D, [cP7],vol (def) ,m15,m23) = (126)

9.17 Reaction cNI m trscr
This is an irreversible reaction of no reactant forming one product influenced by four modifiers.

Name cNI_m_trscr

Reaction equation

cLm, cP7, cLm, cP7
0 C

NI_m (127)

Modifiers
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Table 38: Properties of each modifier.
Id Name SBO

clm cLm
cP7 cP7
clm cLm
cP7 cP7
Product
Table 39: Properties of each product.
Id Name SBO
cNI.m cNI.m
Kinetic Law

Derived unit contains undeclared units

vi7 = vol (def) - function_4_cNI_m_trscr_1 (b, [cLm], [cP7], vol (def) ,e,g12,g13,n10,n11)
(128)

function_4_cNI_m_trscr_1 (b, [cLm], [cP7],vol (def) ,e,g12,213,n10,n11)
n10-[cLm]® nll:[cP7)
eLmlergiz® T [cP7]P+g13P (129)

vol (def)

function_4_cNI_m_trscr_1 (b, [cLm], [cP7],vol (def) ,e,g12,213,n10,n11)
n10-[cLm]°® nll-[cP7]
[cLmlergiz® T [cP7]P+g13P (130)

vol (def)

9.18 Reaction cNI_m_degr

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cNI_m_degr

Reaction equation

oNLm NLm (131)

Reactant

42 Produced by BMIAATEX



Table 40: Properties of each reactant.
Id Name SBO

cNI.m cNI.m

Modifier
Table 41: Properties of each modifier.
Id Name SBO
cNIm cNI.m
Kinetic Law

Derived unit contains undeclared units

vig = vol (def) - function_4_cNI_m_degr_1 ([cNI_m],vol (def) ,m16) (132)
16 - [cNI

function_4_cNI_m_degr_1 ([cNI_m], vol (def) ,m16) = mvolECdef)ln] (133)
16 - |cNI

function_4_cNI_m_degr_1 ([cNI_m], vol (def) ,m16) = mVOlEcdef)Jn] (134)

9.19 Reaction cNI trsl
This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cNI _trsl

Reaction equation

cNI_m, cNI_.m
_—

0 cNI (135)

Modifiers

Table 42: Properties of each modifier.

Id Name SBO
cNI.m cNI.m
cNI.m cNILm
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Product

Table 43: Properties of each product.
Id Name SBO

cNI cNI

Kinetic Law

Derived unit contains undeclared units

vig = vol (def) - function_4_cNI _trsl_1 ([cNI_m], vol (def) ,p10) (136)
10 - [eNI

function_4_cNLtrsl_1 ([cNIm], vol (def) ,p10) = pvol[(cdef)m] (137)
10 - [eNL

function_4_cNI trsl_1 ([cNI_m], vol (def) , p10) = W (138)

9.20 Reaction cNI degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cNI_degr

Reaction equation

NI N g (139)
Reactant
Table 44: Properties of each reactant.
Id Name SBO
cNI cNI
Modifier
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Table 45: Properties of each modifier.
Id Name SBO

cNI cNI

Kinetic Law

Derived unit contains undeclared units
vao = vol (def) - function_4_cNI_degr (D, [cNI],vol (def) ,m17,m24) (140)

(m17 +m24 - D) - [cNI]

function_4_cNI_degr (D, [cNI], vol (def) ,m17,m24) = 1(deh)
vol (de

(141)

(m17 + m24 - D) - [cN]]

function_4_cNI_degr (D, [cNI],vol (def) ,m17,m24) = I(deh)
vol (de

(142)

9.21 Reaction cT m trscr
This is an irreversible reaction of no reactant forming one product influenced by four modifiers.

Name cT_m_trscr

Reaction equation

cEC, cL, cEC, cL c

0 T_m (143)
Modifiers
Table 46: Properties of each modifier.

Id Name SBO

cEC cEC

cL cL

cEC CcEC

cL cL
Product
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Table 47: Properties of each product.
Id Name SBO

cTm cT.m

Kinetic Law

Derived unit contains undeclared units

va1 = vol (def) - function_4_cT_m_trscr ([cEC], [cL], vol (def) ,e, g4, g5,n2) (144)

2.g4
FEc g 85
CLF g5

function_4_cT_m_trscr ([cEC], [cL], vol (def) ,e, g4,g5,n2) = vol (def)

(145)

2.g4
[clgc]ig4 -85°
L]+ 5

function_4_cT_m_trscr ([cEC], [cL], vol (def) ,e, g4,g5,n2) = ol (def).
vol (de

(146)

9.22 Reaction cT_m_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cT_m_degr

Reaction equation

T.m M g (147)
Reactant
Table 48: Properties of each reactant.
Id Name SBO
cTm cT-m
Modifier

Table 49: Properties of each modifier.
Id Name SBO

cTm cT_m
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1d Name SBO

Kinetic Law

Derived unit contains undeclared units

vy = vol (def) - function 4_cT_m_degr_1 ([cT_m], vol (def) ,m5) (148)

m5 - [cT_m]

function_ 4 _cT_m_ _ = 149

unction_4_cT_m_degr_1 ([cT_m],vol (def) ,m5) vol (def) (149)
5-[cT-

function_4_cT_m_degr_1 ([cT_m]|, vol (def) ,m5) = mVOl[(cdcf;n] (150)

9.23 Reaction cT_trsl
This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cT_trsl

Reaction equation

cT_m, cT_m
e

0 cT (151)
Modifiers
Table 50: Properties of each modifier.
Id Name SBO
cTm cT-m
cTm cT-m
Product

Table 51: Properties of each product.
Id Name SBO

cT cT
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Kinetic Law

Derived unit contains undeclared units

va3 = vol (def) - function 4 _cT_trsl_1 ([cT_m], vol (def) , p4) (152)
4. ]cT

function_4_cT_trsl_1 ([cT_m], vol (def) , p4) = pw)l[(ccbfl;l] (153)
4. [cT

function_4_cT_trsl_1 ([cT_m], vol (def) ,p4) = pvol[E:(chJ)H] (154)

9.24 Reaction cT_degr
This is an irreversible reaction of one reactant forming no product influenced by five modifiers.

Name cT_degr

Reaction equation
cZG, cZTL, cT, ¢cZG, cZTL

cT 0 (155)
Reactant
Table 52: Properties of each reactant.
Id Name SBO
cT T
Modifiers

Table 53: Properties of each modifier.
Id Name SBO

cZG cZG
cZTL cZTL
cT cT
cZG cZG
cZTL cZTL
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Kinetic Law

Derived unit contains undeclared units

va4 = vol (def) - function_4_cT_degr (D, [cT], [¢ZG], [cZTL], vol (def) ,m6, m7, m8,p5) (156)

function_4_cT_degr (D, [cT], [cZG], [c¢ZTL],vol (def) ,m6,m7,m8, p5)
_ (m6+m7-D)-[cT] - (p5 - [¢ZTL] + [c¢ZG]) + m8 - [cT] (157)
N vol (def)

function_4_cT_degr (D, [cT], [cZG], [c¢ZTL],vol (def) ,m6,m7,m8, p5)
_ (m6+m7-D)-[cT] - (p5 - [¢ZTL] + [¢ZG]) + m8 - [cT] (158)
N vol (def)

9.25 Reaction cE4 m_trscr
This is an irreversible reaction of no reactant forming one product influenced by four modifiers.

Name cE4_m_trscr

Reaction equation

cEC, cL, cEC, cL .

0 E4_m (159)
Modifiers
Table 54: Properties of each modifier.

Id Name SBO

cEC cEC

cL cL

cEC cEC

cL cL
Product

Table 55: Properties of each product.
1d Name SBO

cE4dm cE4.m
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Kinetic Law

Derived unit contains undeclared units
vas = vol (def) - function_4_cLUX _m_trscr ([cEC], [cL], vol (def) ,e, g2, g6,n13)

nl3-g2 Lo6e
a2 0

[cLFF g6

function_4_cLUX_m_trscr ([cEC], [cL], vol (def) ,e,g2,26,n13) = “vol (def)

nl3-g2 e
[cECT+g2
[cL]°+g6°

function_4_cLUX_m_trscr ([cEC], [cL], vol (def) ,e,g2,g6,n13) = ol (def).
vol (de

9.26 Reaction cE4 m degr

(160)

(161)

(162)

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cE4_m_degr

Reaction equation

cE4.m 41 g

Reactant
Table 56: Properties of each reactant.
Id Name SBO
cE4m cE4.m
Modifier
Table 57: Properties of each modifier.
1d Name SBO
cE4m cE4.m
Kinetic Law

Derived unit contains undeclared units

va6 = vol (def) - function_4_cE4_m_degr_1 ([cE4_m], vol (def) ,m34)
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m34 - [cE4_m|

function_4_cE4_m_degr_1 ([cE4_m], vol (def) ,m34) = vol (def) (165)
4. [cE4.
function_4_cE4_m_degr_1 ([cE4-m], vol (def) ,m34) = W (166)

9.27 Reaction cE4_trsl
This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cE4 _trsl

Reaction equation
0 w cE4 (167)

Modifiers

Table 58: Properties of each modifier.
1d Name SBO

cE4dm cE4.m
cE4m cE4.m

Product

Table 59: Properties of each product.
Id Name SBO

cE4 cE4

Kinetic Law

Derived unit contains undeclared units

vy7 = vol (def) - function_4 _cE4 _trsl_1 ([cE4_m], vol (def) , p23) (168)
23 - |cE4

function_4_cE4 _trsl_1 ([cE4_m], vol (def) ,p23) = pvol[(Cdef)Jn] (169)
23 - |[cE4_

function_4_cE4_trsl_1 ([cE4_m], vol (def) , p23) = W (170)
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9.28 Reaction cE4 degr

This is an irreversible reaction of one reactant forming no product influenced by nine modifiers.

Name cE4_degr

Reaction equation
B4 cCOP1d, cCOPI1n, cE3n, cLUX, cCOP1d, cCOP1n, cE3n, cE4, cLUX

0 171)

Reactant
Table 60: Properties of each reactant.
Id Name SBO
ckE4 cE4
Modifiers
Table 61: Properties of each modifier.
1d Name SBO
cCOP1d cCOPI1d
cCOP1in cCOPln
cE3n cE3n
cLUX cLUX
cCOP1d cCOP1d
cCOP1in cCOPln
cE3n cE3n
cE4 cE4
cLUX cLUX
Kinetic Law

Derived unit contains undeclared units

v2g = vol (def) - function_4_cE4_degr_1 ([cCOP1d], [cCOP1n], [cE3n], [cE4], [cLUX], (172)
vol (def) ,m35,m36,m37,p21,p25,p26)
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function_4_cE4_degr_1 ([cCOP1d], [cCOP1n], [cE3n],
[cE4], [cLUX], vol (def) ,m35,m36,m37,p21, p25,

21.p25- [cEA] [cE3n)] (173)
%) = m35 - [cE4] + p25 - [cE4] - [cE3n] — p26»[cLUX]+pI2)1+Ir)n37»TcCOI§1d]n+m36»[CCOPln]
P = vol (def)
function_4_cE4 _degr_1 ([cCOP1d], [cCOP1n], [cE3n],
[cE4], [cLUX], vol (def) ,m35,m36,m37,p21,p25, (174)

21-p25-[cE4]-[cE3
m35 - [cE4] + p25 - [cE4] - [cE3n] — p26-[cLUX]+pgl+Ir)n37[([:cC(])[Ffld]I-lﬁ]-m36~[cCOP1n]

vol (def)

p26) =

9.29 Reaction cE3_m trscr

This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cE3_m_trscr

Reaction equation

0L B3 m (175)
Modifiers
Table 62: Properties of each modifier.
Id Name SBO
cL cL
cL cL
Product
Table 63: Properties of each product.
1d Name SBO
cE3m cE3.m
Kinetic Law

Derived unit contains undeclared units

va9 = vol (def) - function_4_cE3_m_trscr_1 ([cL], vol (def) ,e,g16,n3) (176)
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n3-g16°
[cL]°+g16°

function_4_cE3_m_trscr_1 ([cL], vol (def) ,e,g16,n3) = Vol (def) (177)
n3-g16°
function_4_cE3_m_trscr_1 ([cL], vol (def) ,e,g16,n3) = Ll rele? (178)
’ e vol (def)

9.30 Reaction cE3.m_degr

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cE3_m_degr

Reaction equation

cE3.m

cE3.m —— 0 (179)
Reactant
Table 64: Properties of each reactant.
Id Name SBO
cE3.m cE3.m
Modifier
Table 65: Properties of each modifier.
1d Name SBO
cE3m cE3.m
Kinetic Law

Derived unit contains undeclared units

v30 = vol (def) - function_4_cE3_m_degr_1 ([cE3_m], vol (def) ,m26) (180)
26 - [cE3_

function_4_cE3_m_degr_1 ([cE3_m], vol (def) ,m26) = mvol[(cdef)m] (181)
26 - [cE3_

function_4_cE3_m_degr_1 ([cE3_m], vol (def) ,m26) = mvol[(cdef)m] (182)
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9.31 Reaction cE3_trsl

This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cE3_trsl

Reaction equation

cE3_m, cE3.m

0 cE3
Modifiers
Table 66: Properties of each modifier.
Id Name SBO
cE3m cE3.m
cE3m cE3.m
Product
Table 67: Properties of each product.
Id Name SBO
cE3 CcE3
Kinetic Law

Derived unit contains undeclared units

v31 = vol (def) - function_4_cE3_trsl_1 ([cE3_m], vol (def) ,p16)

16 - |cE
function 4_cE3_trsl_1 ([cE3_m], vol (def) ,p16) = piol[fd:f)ln]

16 - [cE3
function_4_cE3_trsl_1 ([cE3_m],vol (def) ,p16) = PVOI[(Cdef)Jn]

9.32 Reaction cE3_degr

(183)

(184)

(185)

(186)

This is an irreversible reaction of one reactant forming no product influenced by three modifiers.

Name cE3_degr

Produced by BMIAATEX

55



Reaction equation

cCOPlc, cCOPlc, cE3

cE3 0 (187)
Reactant
Table 68: Properties of each reactant.
Id Name SBO
cE3 CcE3
Modifiers
Table 69: Properties of each modifier.
Id Name SBO
cCOP1c cCOPlc
cCOP1c cCOPlc
cE3 cE3
Kinetic Law

Derived unit contains undeclared units
v32 = vol (def) - function_4_cE3_degr_1 ([cCOPIc], [cE3],vol (def) ,m9) (188)

m9 - [cE3] - [cCOPIc]
vol (def)

function_4_cE3_degr_1 ([cCOPIc], [cE3], vol (def) ,m9) = (189)

m9 - [cE3] - [cCOPIc]
vol (def)

function_4_cE3_degr_1 ([cCOPIc], [cE3], vol (def) ,m9) = (190)

9.33 Reaction cE3n_import

This is an irreversible reaction of one reactant forming one product influenced by two modifiers.

Name cE3n_import
Reaction equation

cE3, cE3n
—_— C

cE3 E3n (191)

Reactant
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Table 70: Properties of each reactant.
Id Name SBO

cE3 CcE3
Modifiers
Table 71: Properties of each modifier.
Id Name SBO
cE3 cE3
cE3n cE3n
Product
Table 72: Properties of each product.
Id Name SBO
cE3n cE3n
Kinetic Law

Derived unit contains undeclared units

v33 = vol (def) - function_4_cE3n_import_1 ([cE3], [cE3n], vol (def) ,p19,p20)  (192)

19 - [cE3] — p20 - [cE
function_4_cE3n_import_1 ([cE3], [cE3n],vol (def) ,p19,p20) = pI9-[c \3/(])1 ( dIZ: f? [cE3n]

(193)

19 - [cE3| — p20 - [cE
function_4_cE3n_import_1 ([cE3], [cE3n],vol (def) ,p19,p20) = pI9-[c 3(])1 ( di f§) [cE3n]

(194)

9.34 Reaction cE3n_degr

This is an irreversible reaction of one reactant forming no product influenced by eleven modi-
fiers.

Name cE3n_degr
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Reaction equation
n cCOP1d, cCOPIn, cE4, cG, cLUX, cCOP1d, cCOP1n, cE3n, cE4, cG, cLUX

cE3 0 (195
Reactant
Table 73: Properties of each reactant.
Id Name SBO
cE3n cE3n
Modifiers
Table 74: Properties of each modifier.
1d Name SBO
cCOP1d cCOPl1d
cCOP1n cCOPln
cE4 cE4
cG cG
cLUX cLUX
cCOP1d cCOPl1d
cCOP1n cCOPln
cE3n cE3n
cE4 cE4
cG cG
cLUX cLUX
Kinetic Law

Derived unit contains undeclared units

v34 = vol (def) - function_4_cE3n_degr_1 ([cCOP1d], [cCOP1n], [cE3n], [cE4], [cG], (196)
[cLUX], vol (def) ,m19,m29, m30,m36,m37,p17,p21,p25,p26,p28,p29)

function_4_cE3n_degr_1 ([cCOP1d], [cCOPI1n], [cE3n], [cE4], [cG], (197)
[cLUX], vol (def) ,m19,m29, m30,m36,m37,p17,p21,p25,p26,p28,p29)
m29 - [cE3n] - [cCOP1n] + m30 - [cE3n] - [cCOP1d] + p25 - [cE4] - [cE3n] — p21:p23 [cEA) [cE3n]

p26-[cLUX]+p21+m37-[cCOP1d]+m36-[cCOP]

vol (def)
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function_4_cE3n_degr_1 ([cCOP1d],[cCOP1n], [cE3n], [cE4], [cG], (198)
[cLUX], vol (def) ,m19,m29, m30,m36,m37,p17,p21,p25,p26,p28,p29)

21-p25-[cE4]-[cE3
~ m29- [cE3n] - [cCOPIn] +m30 - [cE3n] - [cCOP1d] + p25 - [cE4] - [cE3n] — RO e oS 36 70T
N vol (def)

9.35 Reaction cLUX m_trscr
This is an irreversible reaction of no reactant forming one product influenced by four modifiers.

Name cLUX_m._trscr

Reaction equation
cEC, cL, cEC, cL

0 cLUX_m (199)
Modifiers
Table 75: Properties of each modifier.
Id Name SBO
cEC cEC
cL cL
cEC CcEC
cL cL
Product
Table 76: Properties of each product.
Id Name SBO
cLUX.m cLUX.m
Kinetic Law

Derived unit contains undeclared units

v3s = vol (def) - function_4_cLUX_m_trscr ([cEC], [cL], vol (def) ,e, g2,26,n13)  (200)

nl3-g2 e
[cEC]+g2 g6

function_4_cLUX_m_trscr ([cEC], [cL], vol (def) ,e, g2,g6,n13) = % (201)
%
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function_4_cLUX_m_trscr ([cEC], [cL], vol (def) ,e, g2, g6,n13) =

13.2
[créc]+g2 -g6°
L]+ 6%

9.36 Reaction cLUX_m_degr

vol (def)

(202)

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cLUX_m_degr

Reaction equation

Reactant

Modifier

Kinetic Law

cLUX_m “UX-m

Table 77: Properties of each reactant.
Id Name SBO

cLUX.m cLUX_m

Table 78: Properties of each modifier.
Id Name SBO

cLUXm cLUX_.m

Derived unit contains undeclared units

v36 = vol (def) - function_4_cLUX_m_degr_1 ([cLUX_m], vol (def) ,m34)

34 . [cLUX

function_4_cLUX_m_degr_1 ([cLUX_m], vol (def) ,m34) = m34- [c sl
vol (def)
34 . [cLUX

function_4_cLUX_m_degr_1 ([cLUX_m], vol (def) ,m34) = m34 - [c -m|
vol (def)

9.37 Reaction cLUX trsl

(203)

(204)

(205)

(206)

This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cLUX _trsl
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Reaction equation

0 cLUX_m, cLUX_m cLUX (207)

Modifiers

Table 79: Properties of each modifier.
Id Name SBO

cLUX.m cLUX_.m
cLUX.m cLUX.m

Product

Table 80: Properties of each product.
Id Name SBO

cLUX cLUX

Kinetic Law

Derived unit contains undeclared units

v37 = vol (def) - function_4_cLUX _trsl_1 ([cLUX_m], vol (def) ,p27) (208)
27 - [cLUX_

function_ 4_cLUX _trsl_1 ([cLUX_m],vol (def) ,p27) = pvo[lc(def)m] (209)
27 - [cLUX_

function_4_cLUX _trsl_1 ([cLUX_m],vol (def) ,p27) = pvo[f(def)m] (210)

9.38 Reaction cLUX degr

This is an irreversible reaction of one reactant forming no product influenced by nine modifiers.

Name cLUX degr

Reaction equation

cLUX cCOP1d, cCOPIn, cE3n, cE4, cCOP1d, cCOPI1n, cE3n, cE4, cLUX 0 211)

Reactant

Produced by BMIAATEX 61



Table 81: Properties of each reactant.
1d Name SBO

cLUX cLUX
Modifiers
Table 82: Properties of each modifier.
1d Name SBO
cCOP1d cCOPI1d
cCOP1in cCOPln
cE3n cE3n
cE4 cE4
cCOP1d cCOP1d
cCOP1in cCOPln
cE3n cE3n
cE4 cE4
cLUX cLUX
Kinetic Law

Derived unit contains undeclared units

v3g = vol (def) - function_4_cLUX _degr_1 ([cCOP1d], [cCOP1n], [cE3n], [cE4], [cLUX], 212)
vol (def) ,m36,m37,m39, p21,p25,p26)

function_4_cLUX degr_1 ([cCOP1d], [cCOP1n], [cE3n], [cE4], [cLUX], vol (def) ,m36,

26-[cLUX]-p25-[cE4]-[cE3n]
m39 - [cLUX] + p26-[cLUXI])+p2C1 +m37I~)[CC(§P1d]j—m;l&[cCOPln] (213)

vol (def)

m37,m39,p21,p25,p26) =

function_4_cLUX_degr_1 ([cCOP1d], [cCOP1n], [cE3n], [cE4], [cLUX], vol (def) ,m36,

p26-[cLUX]-p25-[cE4]-[cE3n]
m39 - [cLUX] + P26-[cLUX]+p21+m37-[cCOP1d]+m36-[cCOPIn] (214)

vol (def)

m37,m39,p21,p25,p26) =

9.39 Reaction cCOP1c_trsl

This is an irreversible reaction of no reactant forming one product.

Name cCOPlc_trsl
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Reaction equation

® — cCOPlc
Product
Table 83: Properties of each product.
Id Name SBO
cCOP1c cCOPlc
Kinetic Law

Derived unit contains undeclared units

v39 = vol (def) - function 4_cCOPlc_trsl_1 (vol (def) ,n5)

5
function_4_cCOPIlc_trsl_1 (vol (def) ,n5) = 7V01rzdef)
function 4 cCOPlc_trsl_1 (vol (def) ,n5) = —

nction 4 ¢ c_trsl_1 (vol (def) ,n5) =
" Y ’ vol (def)

9.40 Reaction cCOP1c_degr

(215)

(216)

(217)

(218)

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cCOPlc_degr

Reaction equation

ccopic SCOPIC
Reactant
Table 84: Properties of each reactant.
Id Name SBO
cCOP1ic cCOPlc
Modifier
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Table 85: Properties of each modifier.
Id Name SBO

cCOP1c cCOPlc

Kinetic Law

Derived unit contains undeclared units

vap = vol (def) - function_4_cCOPIc_degr (L, [cCOPIc], vol (def) ,m27,p15)  (220)

m27 - [cCOPIc] - (1 +pl5-L)

function_4_cCOPIc_degr (L, [cCOPIc],vol (def) ,m27,pl5) = ol (def)
Vi

(221)

m27 - [cCOPIc] - (1 +pl5-L)
vol (def)

function_4_cCOPIc_degr (L, [cCOPIc],vol (def) ,m27,pl5) =
(222)

9.41 Reaction cCOP1n_import

This is an irreversible reaction of one reactant forming one product influenced by one modifier.

Name cCOPIn_import

Reaction equation

ccopic “OPIS .copin (223)
Reactant
Table 86: Properties of each reactant.
Id Name SBO
cCOP1c cCOPlc
Modifier
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Table 87: Properties of each modifier.
Id Name SBO

cCOP1c cCOPlc

Product
Table 88: Properties of each product.
Id Name SBO
cCOP1n cCOPIn
Kinetic Law

Derived unit contains undeclared units

v41 = vol(def) - function_4_cCOP1n_import_I ([cCOPIc], vol (def) , p6) (224)
6 [cCOPI

function_4_cCOP1n_import_1 ([cCOP1c], vol (def) , p6) = W (225)
6 - [cCOP1

function 4 cCOP1n import_1 ([cCOP1c],vol (def),p6) = P& ICCOPIL o)
vol (def)

9.42 Reaction cCOP1n_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cCOPI1n_degr

Reaction equation

cCOP1n ¢COPIn 227)

Reactant

Table 89: Properties of each reactant.
Id Name SBO

cCOP1in cCOPln
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Modifier

Table 90: Properties of each modifier.
Id Name SBO

cCOP1n cCOPln

Kinetic Law

Derived unit contains undeclared units

vap = vol (def) - function_4_cCOP1n_degr (L, [cCOP1n], vol (def) ,m27,p15)  (228)

m27 - [cCOPIn| - (1 +pl5-L)
vol (def)

function_4_cCOPI1n_degr (L, [cCOP1n],vol (def) ,m27,pl5) =
(229)

m27 - [cCOPIn| - (1 +pl5-L)

function_4_cCOP1n_degr (L, [cCOP1n],vol (def) ,m27,p15) = I(def)
vol (de

(230)

9.43 Reaction cCOP1d_activ

This is an irreversible reaction of one reactant forming one product influenced by three modifiers.

Name cCOPIld_activ

Reaction equation
cP, cCOPln, cP
oL S B

cCOPl1n cCOP1d (231)
Reactant
Table 91: Properties of each reactant.
Id Name SBO
cCOP1n cCOPIn
Modifiers
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Table 92: Properties of each modifier.

1d Name SBO
cP cP
cCOP1n cCOPln
cP cP
Product
Table 93: Properties of each product.
1d Name SBO
cCOP1d cCOP1d
Kinetic Law

Derived unit contains undeclared units

v43 = vol (def) - function 4_cCOP1d_activ (L, [cCOP1n], [cP], vol (def) ,n14,n6) (232)

function_4_cCOP1d_activ (L, [cCOP1n], [cP], vol (def) ,n14,n6)
~ n6-L-[cP]- [cCOPIn] +nl4 - [cCOP1n] (233)
N vol (def)

function_4_cCOP1d_activ (L, [cCOP1n], [cP], vol (def) ,n14,n6)
~ n6-L-[cP] - [cCOPIn] + nl4 - [cCOPIn] (234)
N vol (def)

9.44 Reaction cCOP1d_degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cCOP1d_degr

Reaction equation

ccop1q °COPLd (235)

Reactant
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Table 94: Properties of each reactant.
Id Name SBO

cCOP1d cCOPId

Modifier
Table 95: Properties of each modifier.
1d Name SBO
cCOP1d cCOPI1d
Kinetic Law

Derived unit contains undeclared units

vaq = vol (def) - function_4_cCOP1d_degr (D, [cCOP1d], vol (def) ,m31,m33)  (236)

function_4_cCOP1d_degr (D, [cCOP1d], vol (def) ,m31,m33)
~ m31 - (1+m33-D)-[cCOPI1d] (237)
N vol (def)

function_4_cCOP1d_degr (D, [cCOP1d],vol (def) ,m31,m33)
~ m31 - (1+m33-D)-[cCOPI1d] (238)
N vol (def)

9.45 Reaction cG.m_trscr
This is an irreversible reaction of no reactant forming one product influenced by six modifiers.

Name cG_m._trscr

Reaction equation

0 cEC, cL, cP, cEC, cL, cP c

G.m (239)

Modifiers
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Table 96: Properties of each modifier.
Id Name SBO

cEC cEC

cL cL

cP cP

cEC cEC

cL cL

cP cP
Product

Table 97: Properties of each product.

Id Name SBO

cGm cG.m
Kinetic Law

Derived unit contains undeclared units

va4s = vol (def) - function 4_cG_m_trscr_1 (L, [cEC], [cL], [cP], vol (def) ,e,g14,g15,n12,q2)
(240)

function_4_cG_m_trscr_1 (L, [cEC], [cL], [cP], vol (def) ,e, g14,g15,n12,q2)
nl2-gl4 ~g155

 Loq2 [ePl+ s

vol (def)

(241)

function_4_cG_m_trscr_1 (L, [cEC], [cL], [cP], vol (def) ,e, g14,g15,n12,q2)
nl2-gl4 e

PRt
B L-q2-[cP]+ % (242)

vol (def)

9.46 Reaction cG.m_degr

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cG_m_degr

Reaction equation

cG.m G0 ¢ (243)
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Reactant

Table 98: Properties of each reactant.
Id Name SBO

cGm cG.m

Modifier
Table 99: Properties of each modifier.
Id Name SBO
cGm cG.m
Kinetic Law

Derived unit contains undeclared units
vae = vol (def) - function 4_cG_m_degr_1 ([cG_m], vol (def) ,m18) (244)

ml18 - [cG_m]

function_4_cG_m_degr_1 ([cG_m], vol (def) ,m18) = vol (def) (245)
18 -
function_4_cG_m_degr_1 ([cG_m], vol (def) ,m18) = mvgol([flei)ln] (246)

9.47 Reaction cG_trsl

This is an irreversible reaction of no reactant forming one product influenced by two modifiers.

Name cG_trsl

Reaction equation

cG_m, cG_m
—_—

0 cG (247)

Modifiers
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Table 100: Properties of each modifier.
Id Name SBO

cGm cG.m
cGm cG.m

Product
Table 101: Properties of each product.
Id Name SBO
cG cG
Kinetic Law

Derived unit contains undeclared units

v47 = vol (def) - function_4_cG_trsl_1 ([cG_m], vol (def) ,p11) (248)
11 [cG_

function_4_cG_trsL_1 ([cG_m], vol (def) ,p11) = W (249)
11 [cG_

function_4_cG_trsl_1 ([cG_m], vol (def) ,p11) = w (250)

9.48 Reaction cG_degr
This is an irreversible reaction of one reactant forming no product influenced by three modifiers.

Name cG_degr

Reaction equation

cE3n, cE3n, cG

cG 0 (251)

Reactant

Table 102: Properties of each reactant.
Id Name SBO

cG cG
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Modifiers

Table 103: Properties of each modifier.
Id Name SBO

cE3n cE3n
cE3n cE3n
cG cG

Kinetic Law

Derived unit contains undeclared units

vag = vol (def) - function_4_cG_degr_1 ([cE3n], [cG], vol (def) ,m19,p17,p28,p29) (252)

function_4_cG_degr_1 ([cE3n], [cG], vol (def) ,m19,p17,p28,p29)
m19 - [cG] + p28 - [cG] — —o£22P28[cCl (253)

p29+m19+p17-[cE3n]
vol (def)

function_4_cG_degr_1 ([cE3n], [cG], vol (def) ,m19,p17,p28,p29)

29-p28-[cC]
. ml9 - [CG] +p28- [CG] o p29+pml9p+p1;»[cE3n] (254)

vol (def)

9.49 Reaction cG_cZTL _assoc
This is a reversible reaction of two reactants forming one product influenced by three modifiers.

Name cG_cZTL _assoc

Reaction equation

cG, cZG, cZTL

cG+cZTL cZG (255)

Reactants

Table 104: Properties of each reactant.
Id Name SBO

cG cG
cZTL cZTL
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Modifiers

Table 105: Properties of each modifier.
Id Name SBO
cG cG

cZG cZG
cZTL c¢ZTL

Product

Table 106: Properties of each product.
Id Name SBO

cZG cZG

Kinetic Law

Derived unit contains undeclared units

va9 = vol (def) - function_4_cG_cZTL _assoc (D,L, [cG], [¢ZG], [cZTL], vol (def) ,p12,p13)

(256)
function_4_cG_cZTL _assoc (D,L, [cG], [¢ZG], [¢ZTL], vol (def) ,p12,p13)
_ pl2-L-[¢ZTL] - [¢G] — p13-D - [¢ZG] (257)
B vol (def)
function_4_cG_cZTL _assoc (D,L, [cG], [¢ZG], [¢ZTL], vol (def) ,p12,p13)
_ pl2-L-[¢ZTL] - [¢G] — p13-D - [¢ZG] (258)
B vol (def)
9.50 Reaction cZTL trsl
This is an irreversible reaction of no reactant forming one product.
Name cZTL trsl
Reaction equation
0 — cZTL (259)

Product
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Table 107: Properties of each product.
Id Name SBO

cZTL cZTL

Kinetic Law

Derived unit contains undeclared units

vso = vol (def) - function_4_cZTL _trs]_1 (vol (def) ,p14) (260)
function 4 cZTL trsl_1 (vol (def),p14) = —P1r (261)
N _ _1(V =
4 P vol (def)
function 4 cZTL trsl_1 (vol (def),p14) = —Por (262)
u S | _1(V =
P vol (def)

9.51 Reaction cZTL degr
This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cZTL _degr

Reaction equation

czTL 41k (263)
Reactant
Table 108: Properties of each reactant.
Id Name SBO
cZTL cZTL
Modifier

Table 109: Properties of each modifier.
Id Name SBO

cZTL cZTL
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Kinetic Law

Derived unit contains undeclared units

vs; = vol (def) - function_4_cZTL _degr_1 ([cZTL], vol (def) ,m20)

20 - [cZTL
function 4 cZTL degr_1 ([cZTL], vol (def) ,m20) = W
20 - [cZTL
function 4 c¢ZTL degr_1 ([cZTL], vol (def),m20) = mvcﬂ([;ef)]

9.52 Reaction cZG_degr

(264)

(265)

(266)

This is an irreversible reaction of one reactant forming no product influenced by one modifier.

Name cZG_degr

Reaction equation

cZG—10

Reactant

Table 110: Properties of each reactant.
Id Name SBO

cZG cZG

Modifier

Table 111: Properties of each modifier.
Id Name SBO

cZG cZG

Kinetic Law

Derived unit contains undeclared units

vsy = vol (def) - function_4_cZG_degr_1 ([cZG], vol (def) ,m21)
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m21 - [¢ZG]

function_4_cZG _degr_1 ([cZG], vol (def) ,m21) = vol (def) (269)
21 - |cZ
function_4_cZG_degr_1 ([cZG], vol (def) ,m21) = mvol(c[lizf)G] (270)

9.53 Reaction cG_cE3_assoc
This is an irreversible reaction of two reactants forming one product influenced by two modifiers.

Name cG_cE3_assoc

Reaction equation

cE3+¢G B2 6 kg 271)
Reactants
Table 112: Properties of each reactant.
Id Name SBO
cE3 CcE3
cG cG
Modifiers
Table 113: Properties of each modifier.
Id Name SBO
cE3 CcE3
cG cG
Product

Table 114: Properties of each product.
Id Name SBO

cEG cEG
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Kinetic Law

Derived unit contains undeclared units

vs3 = vol (def) - function_4_cG_cE3 _assoc_1 ([cE3], [cG], vol (def) ,p17) (272)
17 - [cE3] -
function_4_cG_cE3_assoc_1 ([cE3], [¢G], vol (def) ,p17) = P V([)‘; (ji 7 Gl 273
17 - [cE3] - [cG
function_4_cG_cE3_assoc_1 ([cE3],[cG], vol (def) ,p17) = P V([)cl (di f)[C ] (274)

9.54 Reaction cEG_degr

This is an irreversible reaction of one reactant forming no product influenced by eleven modi-

fiers.

Name cEG_degr

Reaction equation

cEG

cCOPlc, cCOP1d, cCOPIn, cE3n, cG, cCOPIc, cCOP1d, cCOPIn, cE3n, cEG, cG

Reactant

Table 115: Properties of each reactant.

Id

Name

SBO

cEG

cEG

Modifiers

Table 116: Properties of each modifier.

Id

Name

SBO

cCOP1c
cCOP1d
cCOP1n
cE3n
cG
cCOP1c

cCOPlc
cCOP1d
cCOPIn
cE3n
cG
cCOPlIc
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Id Name SBO

cCOP1d cCOPI1d
cCOP1n cCOPln
cE3n cE3n
cEG cEG

cG cG

Kinetic Law

Derived unit contains undeclared units

vs4 = vol (def) - function_4_cEG_degr_1 ([cCOPIc], [cCOP1d], [cCOP1n], [cE3n], [cEG],

(276)
[cG], vol (def) ,m10,m19,m9,p17,p18,p28,p29,p31)

function_4_cEG_degr_1 ([cCOP1c]|, [cCOP1d], [cCOP1n], [cE3n],
[cEG], [cG], vol (def) ,m10,m19,m9,p17,p18,p28,p29,
-lekon)- - 277)
31 (p18 cBG + fyribmecl ) - (
p31) = m9 - [cEG] - [cCOP1c] + pl8 - [cEG] — m9'[cCOP]n]-‘,—mTO'J[::COJ;DId]-i-pﬂ

vol (def)

function_4_cEG_degr_1 ([cCOPIc], [cCOP1d], [cCOP1n], [cE3n],
[cEG], [cG], vol (def) ,m10,m19,m9,p17,p18,p28,p29,
s 278)
p31.(p18-[cEG]+%) (
m9 - [cEG] - [cCOPIc] + p18 - [cEG] — m9.[ccopln]+m;)o.[+cco+1>pld}+p31
p3l) =
vol (def)

9.55 Reaction cEC_form
This is an irreversible reaction of no reactant forming one product influenced by ten modifiers.

Name cEC_form

Reaction equation

0 cCOP1d, cCOPIn, cE3n, cE4, cLUX, cCOP1d, cCOPIn, cE3n, cE4, cLUX CEC  (279)

Modifiers
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Table 117: Properties of each modifier.
Id Name SBO

cCOP1d cCOPI1d
cCOP1n cCOPln
cE3n cE3n
cE4 cE4
cLUX cLUX
cCOP1d cCOP1d
cCOPin cCOPln

cE3n cE3n
cE4 cE4
cLUX cLUX
Product
Table 118: Properties of each product.
Id Name SBO
cEC cEC
Kinetic Law

Derived unit contains undeclared units

vss = vol (def) - function_4_cEC _form_1 ([cCOP1d], [cCOP1n], [cE3n], [cE4], [cLUX], (280)
vol (def) ,m36,m37,p21,p25,p26)

function_4_cEC_form_1 ([cCOP1d], [cCOP1n]|, [cE3n], [cE4], [cLUX], vol (def),
p26-[cLUX]-p25-[cE4]-[cE3n] (281)
p26-[cLUX]+p21+m37-[cCOP1d]-+m36-[cCOPIn]

vol (def)

m36,m37,p21,p25,p26) =

function_4_cEC_form_1 ([cCOP1d], [cCOP1n]|, [cE3n], [cE4], [cLUX], vol (def),
p26-[cLUX]-p25-[cE4]-[cE3n] (282)
p26-[cLUX]+p21+m37-[cCOP1d] + m36-[cCOPIn]

vol (def)

m36,m37,p21,p25,p26) =

9.56 Reaction cEC_degr

This is an irreversible reaction of one reactant forming no product influenced by eleven modi-
fiers.

Name cEC_degr
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Reaction equation
cCOP1d, cCOPIn, cE3n, cEG, cG, cCOP1d, cCOPIn, cE3n, cEC, cEG, cG

cEC 0
Reactant
Table 119: Properties of each reactant.
Id Name SBO
cEC cEC
Modifiers
Table 120: Properties of each modifier.
Id Name SBO
cCOP1d cCOPl1d
cCOP1n cCOPln
cE3n cE3n
cEG cEG
cG cG
cCOP1d cCOPl1d
cCOP1n cCOPln
cE3n cE3n
cEC cEC
cEG cEG
cG cG
Kinetic Law

Derived unit contains undeclared units

vse = vol (def) - function_4_cEC_degr (L, [cCOP1d], [cCOP1n], [cE3n], [cEC], [cEG],
[cG],d, vol (def),g7,m10,m19,m32,m36,m37,m9, p17,p18,p24,p28,p29,

p31)
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function_4_cEC_degr (L, [cCOP1d], [cCOP1n], [cE3n], [cEC], [cEG], [cG], (285)
d,vol(def),g7,m10,m19,m32,m36,m37,m9,p17,p18,p24,p28,p29,p31)
p17-[cE3n]-p28:[cC

28.[cG] " P18 [BGH o mIo pIT[cE:
p29+m19+p17-[cE3n] " m9-[cCOP1n]+m10-[cCOP1d]+

p24-L~<
m36 - [cCOPIn]| - [cEC] + m37 - [cCOP1d] - [cEC] + m32 - [¢cEC] - | 1 + T

. p17:[cE3n]-p28:[cG]
( p28-[cG] pis [CEG]+p29+ml9+pl7-[cE3n] > 7

p29+m19+p17-[cE3n] + m9-[cCOPIn[+m10-[cCOP1d]+p31

vol (def)

function_4_cEC_degr (L, [cCOP1d],[cCOP1n], [cE3n], [cEC], [cEG], [cG], (286)
d,vol (def),g7,m10,m19,m32, m36,m37,m9,p17,p18,p24,p28,p29,p31)

. p17-[cE3n]-p28-[cC
p28.[cG] PI[BG g mTo 1 pIT[cE:

P29 Fmi9+pI7[cE3n] T m9-cCOPIn| - mI0cCOPId] 1

p24-L-(
m36 - [cCOPIn] - [cEC] + m37 - [cCOP1d] - [cEC] + m32 - [cEC] - | 1 +

a
= p17:[cE3n]-p28-[cG]
28.[cG] '“18[°EGHp29+m19+p17~[cE3n]) _

<p29+m19+p17-[cE3n] + m9-[cCOPIn]+m10-[cCOP1d]+p31

vol (def)

10 Derived Rate Equations

When interpreted as an ordinary differential equation framework, this model implies the follow-
ing set of equations for the rates of change of each species.

Identifiers for kinetic laws highlighted in gray cannot be verified to evaluate to units of
SBML substance per time. As a result, some SBML interpreters may not be able to verify the
consistency of the units on quantities in the model. Please check if

* parameters without an unit definition are involved or

* volume correction is necessary because the hasOnlySubstanceUnits flag may be set to
false and spacialDimensions> 0 for certain species.

10.1 Species cCOP1c

Name cCOPlc

Initial concentration 0.3269 nmol - ul~!

This species takes part in nine reactions (as a reactant in cCOP1c_degr, cCOP1n_import and as
a product in cCOP1c_trsl and as a modifier in cE3_degr, cE3_degr, cCOP1c_degr, cCOP1n-
_import, cEG_degr, cEG_degr).

d
&CCOPlc: V39 — V40 — V41 (287)
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10.2 Species cCOP1d
Name cCOPI1d
Initial concentration 0.2566 nmol - pl~!

This species takes part in 15 reactions (as a reactant in cCOP1d_degr and as a product in
cCOP1d activ and as a modifier in cE4 degr, cE4 degr, cE3n_degr, cE3n degr, cLUX-
_degr, cLUX_degr, cCOP1ld_degr, cEG_degr, cEG_degr, cEC_form, cEC_form, cEC_degr,
cEC_degr).

d

dtCCOPld: V43 — V44 (288)

10.3 Species cCOP1n
Name cCOPIn
Initial concentration 0.65 nmol - pl~!

This species takes part in 17 reactions (as a reactant in cCOP1n_degr, cCOP1d_activ and as
a product in cCOP1n_import and as a modifier in cE4_degr, cE4 degr, cE3n_degr, cE3n-
—degr, cLUX_degr, cLUX_degr, cCOP1n_degr, cCOPld_activ, cEG_degr, cEG_degr, cEC-
_form, cEC_form, cEC_degr, cEC_degr).

d
gcCOPln: V41 — V42 — V43 (289)

10.4 Species cE3
Name cE3
Initial concentration 0.1503 nmol - pl~!

This species takes part in seven reactions (as a reactant in cE3_degr, cE3n_import, cG_cE3-
_assoc and as a product in cE3_trsl and as a modifier in cE3_degr, cE3n_import, cG_cE3-
_assoc).

aCE3 = V3] — V32 — V33 — V53 (290)

10.5 Species cE3.m
Name cE3.m
Initial concentration 0.2991 nmol - ul~!

This species takes part in five reactions (as a reactant in cE3_m_degr and as a product in cE3_m—
_trscr and as a modifier in cE3_m_degr, cE3_trsl, cE3_trsl).

d
§CE3JT1: V29 — V30 (291)
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10.6 Species cE3n
Name cE3n
Initial concentration 0.0286 nmol - pl~!

This species takes part in 16 reactions (as a reactant in cE3n_degr and as a product in cE3n-
_import and as a modifier in cE4 _degr, cE4 _degr, cE3n_import, cE3n_degr, cLUX degr,
cLUX_degr, cG_degr, cG_degr, cEG_degr, cEG_degr, cEC_form, cEC_form, cEC_degr, cEC-
_degr).

d
$CE3HZ V3z — Vi34 (292)

10.7 Species cE4
Name cE4

Initial concentration 0.207 nmol - ul~!

This species takes part in nine reactions (as a reactant in cE4_degr and as a product in cE4_trsl
and as a modifier in cE4_degr, cE3n_degr, cE3n_degr, cLUX degr, cLUX degr, cEC_form,
cEC_form).

d
ECE4: Vo7 — V28 (293)

10.8 Species cE4.m
Name cE4_m

Initial concentration 0.1012 nmol - ul~!

This species takes part in five reactions (as a reactant in cE4_ m_degr and as a product in cE4_m—
_trscr and as a modifier in cE4 m_degr, cE4 _trsl, cE4_trsl).

d
ECE4JHZ V25 — Vo6 (294)

10.9 Species cEC
Name cEC
Initial concentration 0.0709 nmol - ul~!

This species takes part in 13 reactions (as a reactant in cEC_degr and as a product in cEC_form
and as a modifier in cP9_m_trscr, cP9m_trscr, cT_m_trscr, cT_m_trscr, cE4_m_trscr,
cE4 m trscr, cLUX m_trscr, cLUX m_trscr, cGm_trscr, cGm trscr, cEC_degr).

d
aCEC = V55 — Vs6 (295)
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10.10 Species cEG
Name cEG

Initial concentration 0.0041 nmol - pl~!

This species takes part in five reactions (as a reactant in cEG_degr and as a product in cG_cE3-
_assoc and as a modifier in cEG_degr, cEC_degr, cEC_degr).

d
5CEG: V53 — V54 (296)

10.11 Species cG
Name cG

Initial concentration 0.0196 nmol - ul~!

This species takes part in 13 reactions (as a reactant in cG_degr, cG_cZTL_assoc, cG_cE3-
_assoc and as a product in cG_trsl and as a modifier in cE3n_degr, cE3n_degr, cG_degr,
cG_cZTL_assoc, cG_cE3_assoc, cEG_degr, cEG_degr, cEC_degr, cEC_degr).

d
acG: V41 — V48 — V49 — V53 (297)

10.12 Species cG.m
Name cG_m

Initial concentration 0.1017 nmol - pl~!

This species takes part in five reactions (as a reactant in cG_.m_degr and as a product in cG_m-
_trscr and as a modifier in cG_.m_degr, cG_trsl, cG_trsl).

d
50Gm: V45 — V46 (298)

10.13 Species cL
Name cL

Initial concentration 0.506 nmol - pl~!

This species takes part in 19 reactions (as a reactant in cL_degr and as a product in cL_trsl and
as a modifier in cL_degr, cL_modif, cL modif, cP9.m trscr, cP9.m trscr, cP7 m_trscr,
cP7_m_trscr, cT_m_trscr, cT_m_trscr, cE4_m_trscr, cE4_ m_trscr, cE3_m_trscr, cE3_m-
_trscr, cLUX.m_trscr, cLUX_m_trscr, cGm_trscr, cGm_trscr).

d
aCL: V3 — V4 (299)
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10.14 Species cLUX
Name cLUX

Initial concentration 0.576 nmol - ul~!

This species takes part in nine reactions (as a reactant in cLUX_degr and as a product in cLUX-
_trsl and as a modifier in cE4_degr, cE4 _degr, cE3n_degr, cE3n_degr, cLUX_degr, cEC-
_form, cEC_form).

d
$CLUX= V37 — V38 (300)

10.15 Species cLUX_m
Name cLUX_m

Initial concentration 0.1012 nmol - ul~!

This species takes part in five reactions (as a reactant in cLUX_m_degr and as a product in cLUX-
m_trscr and as a modifier in cLUX_m_degr, cLUX _trsl, cLUX_trsl).

d
$CLUXJ’HZ V35 — Vig (301)

10.16 Species cL.m
Name cL_m

Initial concentration 1.0151 nmol - pul~!

This species takes part in five reactions (as a reactant in cL._m_degr and as a product in cL_m-
_trscr and as a modifier in cL_m_degr, cL_trsl, cL_trsl).

d
ach: Vi — » (302)

10.17 Species cLm

Name cLm

Initial concentration 0.0788 nmol - ul~!

This species takes part in seven reactions (as a reactant in cLm_degr and as a product in cL-
modif and as a modifier in cLm_degr, cP7 m trscr, cP7 m trscr, cNI_m trscr, cNI m-
_trscr).

d
&ch: Vs — Vg (303)
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10.18 Species cNI

Name cNI

Initial concentration 0.0697 nmol - ul~!

This species takes part in five reactions (as a reactant in cNI_degr and as a product in cNI_trsl
and as a modifier in cL_m_trscr, cL.m_trscr, cNI_degr).

d
$CNI: Vio — V20 (304)

10.19 Species cNI m

Name cNI.m

Initial concentration 0.0731 nmol - ul~!

This species takes part in five reactions (as a reactant in cNI_m_degr and as a product in cNI_m—
_trscr and as a modifier in cNI_m_degr, cNI_trsl, cNI_trsl).

d
&CNLIH: V17 — V18 (305)

10.20 Species cP

Name cP

Initial concentration 0.956 nmol - ul~!

This species takes part in twelve reactions (as a reactant in cP_degr and as a product in cP-
_trsl and as a modifier in cL_.m_trscr, cL.m_trscr, cP_trsl, cP_degr, cP9.m trscr, cP9-
_m_trscr, cCOP1d_activ, cCOP1d_activ, cGm_trscr, cG_m_trscr).

d
ECP: V7 — Vg (306)

10.21 Species cP7

Name cP7

Initial concentration 0.1167 nmol - pl~!

This species takes part in seven reactions (as a reactant in cP7_degr and as a product in cP7-
_trsl and as a modifier in cL_m_trscr, cL . m_trscr, cP7_degr, cNI_m_trscr, cNI_m_trscr).

d
aCP7 = Vi5 — Vie (307)
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10.22 Species cP7_m

Name cP7_m

Initial concentration 0.4016 nmol - ul~!

This species takes part in five reactions (as a reactant in cP7_m_degr and as a product in cP7_m-
_trscr and as a modifier in cP7_m_degr, cP7_trsl, cP7_trsl).

d
$CP7,IIIZ Vi3 — Vi4 (308)

10.23 Species cP9
Name cP9

Initial concentration 0.0238 nmol - ul~!

This species takes part in seven reactions (as a reactant in cP9_degr and as a product in cP9-
_trsl and as a modifier in cL_m_trscr, cL m_trscr, cP9_degr, cP7 m_trscr, cP7 m trscr).

%CP9: Vil — V12 (309)

10.24 Species cP9.m

Name cP9_m

Initial concentration 0.0658 nmol - ul~!

This species takes part in five reactions (as a reactant in cP9_m_degr and as a product in cP9_m-
_trscr and as a modifier in cP9_m_degr, cP9_trsl, cP9_trsl).

d
$CP9J1’1: Vo — V10 (310)

10.25 Species cT

Name cT

Initial concentration 0.0435 nmol - pul~!

This species takes part in five reactions (as a reactant in cT_degr and as a product in cT_trsl
and as a modifier in cL_ m_trscr, cL m_trscr, cT_degr).

d
$CT: V23 — V24 (311)
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10.26 Species cT_m

Name cT_m

Initial concentration 0.0977 nmol - ul~!

This species takes part in five reactions (as a reactant in cT_m_degr and as a product in cT_m—
_trscr and as a modifier in ¢cT_m_degr, cT_trsl, cT_trsl).

d
§CT,II]: V21 — V22 (312)

10.27 Species cZG
Name cZG

Initial concentration 0.0755 nmol - pl~!

This species takes part in six reactions (as a reactant in cZG_degr and as a product in cG_cZTL-
_assoc and as a modifier in cT_degr, cT_degr, cG_cZTL_assoc, cZG_degr).

d
aCZG: V49 — V52 (313)

10.28 Species cZTL
Name cZTL

Initial concentration 0.2505 nmol - ul~!

This species takes part in seven reactions (as a reactant in cG_cZTL_assoc, cZTL_degr and as a
product in cZTL_trsl and as a modifier in cT_degr, cT_degr, cG_cZTL_assoc, cZTL_degr).

d
aCZTL: V50 — V49 — V51 (314)

BMIAATEX was developed by Andreas Driger?, Hannes Planatscher?, Dieudonné M Wouamba“, Adrian
Schrioder?, Michael Hucka”, Lukas Endler®, Martin Golebiewski¢ and Andreas Zell. Please see http:
//www.ra.cs.uni-tuebingen.de/software/SBML2LaTeX for more information.
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