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Intelligible Models

« Understandable to non-expert modelers
- Easy to write, modify and reuse

- Manage combinatorial complexity of dynamics
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< Obscure syntax _
} Narrative Language

< No bio keywords

< Large size } Minimize required

. modeling information
< Complex mathematics ng| atio
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EGFR Receptor O ccF

EGFR

Cell proliferation
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EGFR Receptor
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EGFR Receptor

transphosphorylation

Cell proliferation
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Monomer
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EGFR Molecule Configurations

2° configuration of EGFR Monomers
(512 different states)
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EGFR Molecule Configurations

218 configuration of EGFR Homodimers
(250,000+ different states)
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EGFR Molecule in COSBI LAB

© EcF
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EGFR Molecule in COSBI LAB
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— site for ligand binding
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EGFR Molecule in COSBI LAB
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EGFR Molecule in COSBI LAB
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EGFR Molecule in COSBI LAB

Interaction between EGFR and EGF
and Homodimerization

File Edit Simulation Help

TR

Binding (Parameter] Binding Rate T | (Parameter) Unbinding Rate T | Condition

Click here to add new item

> || = EGFR@Membrane on s_arm binds EGF@System on s_lig r_EGFR_EGF_bin r_BEGFR_EGF_unb MNone
i =

H EGFR on s_dim binds EGFR. on s_dim r_EGFR_EGFR_bin r_EGFR_EGFR_unb Binding, Unbinding
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EGFR Molecule in COSBI LAB
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EGFR Molecule in COSBI LAB

EGFR

File Edit Help

TR

Simulation

@ i ?

Binding

| Components | Complexes | Global Dynamics | Bimaolecular Dynamics | Binding Dynarni

& | Translocations

Initial 5tate

Compartments | Parameters

(Parameter] Binding Rate T

(Parameter) Unbinding Rate T | Condition

Click here to add new item
> EI EGFR@Memkbrane on s_arm binds EGF@Systemn on s_lig r_EGFR_EGF_bi
= EGER on s_dim binds EGFR on s_dim

"

r EGFR_EGFR_bin

r_BEGFR_EGF_unb MNone

r_EGFR_EGFR_unb Binding, Unbinding
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EGFR Molecule in COSBI LAB

-
. EGFR - COSBI LAE Model 10059 — - - - - %

File Simulation Help

DA A @we e ?

Components | Complexes | Global Dynamics | Bimolecular Dynamics | Binding Dynamics | Translocations | Compartments | Parameters | Iniial State |

mponent Name T | Site Configurations Desci
=% | Click here to add new item
=] EGFR s_arm, s_phl, s_ph2, s_ph3, s_phd, s_ph5, s ph#, s_ph7, s_ph8, s_dim, s_ph9| 1
Component Site Definition | Component Configurations | Monamolecular Dynamics
Action T | (Parameter) Rate T | Condition mpartment| Descriptidp
—F Click here to add new item
# | Phosphorylated on s_phl s_EGFR_phl s_dim is Bound Membrane
N # | Phosphorylated on s_ph2 s_EGFR_ph2 s_dim is Bound Membrane
|| 52| Phosphorylated an = pha 5 EGFR_ph3 s_dim s Bound Membrane S I te ’ S D Nnam I C fo r
] # | Phosphorylated on s_phd s_EGFR_ph4 s_dim is Bound Membrane < y
# | Phosphorylated on s_ph3 s_EGFR_ph3 s_dim is Bound Membrane h
I # | Phosphorylated on s_ph6 s_EGFR_ph6 s_dim is Bound Membrane S t a te C a n g e
N # | Phosphorylated on s_ph7 s_EGFR_ph7 s_dim is Bound Membrane
N # | Phosphorylated on s_ph8 s_EGFR_ph8 s_dim is Bound Membrane
E Phosphorylated on s_ph9 s_EGFR_ph9 s_dim is Bound Membrane } I
~ |
> | &= EGF s_lig 1
: = SHC 1 I
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Space in COSBI LABD
® ccr SYSTEM

Cell proliferation

CYTOSOL
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Space in COSBI LAB

| . EGFR - COSBI LAB Mods .

File Edit Simulation Help

BDHEBL B

H-@ b ?

| Components | Complexes | Global Dynamics I Birolecular Dynamics | Binding Dynamics | Translocations | Compartments | Parameters | Initial State

Options ¥ Endlosed in| Volume Description
> A System Compartment System_Volume
A ﬁ Membrane| Membrane Systemn Membrane_Volume

Cytosal Compartment | Membrane | Cytosol_Velume
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EGFR Molecule in COSBI LAB

EGFR - COSBI LAB
File Edit Simulation Help

PpEBR RG>0 ?

Compaonents |Comp|exes | Global Dynamics | Bimalecular Dynamics | Binding Dynamics | Translocations | Compartments | Parameters | Initial State

sonent Name T Configurations| Description

| Click here to add new item

s_arm, s_dim, s_phl, s_ph2, s_ph3, s_phd, s_ph5, s_ph6, s_ph7, s_ph8, s ph9| 1

| Component Site Definition | Component Configurations | Monomaolecular Dynamics

Action T | (Parameter) Rate T | Condition T | Compariment| Description
% | Click here to add new item (ﬁ
> | Phospharylated on s_phl r_EGFR_phl 5_dim is Bound Membrane
] Phospharylated on s_ph2 r_EGFR_ph2 s_dim is Bound Membrane
> ] Phosphorylated on s_ph3 r_EGFR_ph3 5_dim is Bound Membrane S N t ) D n m N
] Phospharylated on s_phd r_EGFR_phd 5_dim is Bound Membrane I e S y a I C
] Phosphorylated on s_ph5 r_EGFR_ph3 s_dim is Bound Membrane < I . .
] Phosphorylated on s_ph r_ EGFR_ph6& 5_dim is Bound Membrane a p p I e S I n
] Phaspharylated on s_ph7 r_EGFR_ph7 5_dim is Bound Membrane
] Phosphaorylated on s_ph8 r_EGFR_ph& s_dim is Bound Membrane M e m b ra n e
] Phosphorylated on s_ph9 r_EGFR_ph8 5_dim is Bound Membrane
H EGF s_lig 1
| ) SHC s_ph 1

COSBI MODELING PHILOSOPHY



Discrete Stochastic Approach
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Discrete Stochastic Approach

Receive more detailed information

Able to produce more accurate predictions
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COSBI LAB

Offers intelligible models for non expert users
Supports managing model’s complexity

Produces more accurate prediction due to
stochastic simulation
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