VCell Tutorial

FRAP with binding

Create a simple biomodel and spatial (PDE) application to
simulate a photobleaching experiment with both diffusion
and binding.



In this tutorial...

Gain a basic introduction to the Virtual Cell interface
Create a simple biomodel with species and reactions

Create a compartmental (ODE) application of the
model to determine steady state binding conditions.

Create a spatial deterministic (PDE) application using
analytic equations to create a simple geometry

Define initial concentrations that are non-uniform
using Boolean expressions

Created a timed event in a spatial simulation.
View and analyze results of a spatial simulation.
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To re-open a model, click on the folder that the
model was saved in and double-click on the model.
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Click on the compartment tool, click the
dotted black lines so they turn green and

click “Add Membrane”.
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Click on the black lines and select “Add
Compartment”.
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Click on the label of the first compartment.
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Click on the label of the second compartment.
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To move a species, click the select
tool and click a drag a species to a
point.
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reaction node “r2” will be created.
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-] Tutorials (5) react! In the forward rate constant row, type “.02” under the Expression
i [ ] Education (33)

oL : kinfl column. Press “Enter” on your keyboard to finalize.
- | Tutorial VCell 6.0 (Rule-bazed) (7) i
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[ | Tutorials (5) Reaction Marme |

- K |
: —I Education (33) Kinetic Type [General [uM/s] vI Convert to [molecules.s-1] ]
[#-__| Tutarial vCell 6.0 (Rule-based) (7) |

MName Description i Units
Iaau:ﬁnn rate ) pM.s-t

4

Click the drop down menu next to Kinetic Type.
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[~ ] Tutorials {5)
[ ] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

7 Geometry Spedifications | Prutocolsl 7~ Simulaﬁonsl | Parameter Estimation

Structure Mapping | Geometry Deﬁniﬁon|

Physiology (structures) Geometry {(subdq

Cyt

Compartment

F

Volurme and Surface Calculator ==
| |

Size

523.33 [pm3 ]
130.8325 [ pm? ]

Object Properties | Problems (0 Errors, 0 Warnings) |

Select only one object (e.q. species, reaction, simulation) to view fedit properties.

In the Size column for “Cyt”, “NM” and “Nuc”,
type in “523.33”, “130.8325” and “26.1665"” respectively.
Press “Enter” on your keyboard to finalize.

CONNECTED (astfh234)




File View Server Tools Help

"1 BioModel4

E1- Physiology

> #* Reaction Diagram
- Reactions (4)

- Structures (3)
>@- Molecules (D)

.. Observables (0)
= Applications (1)

oI e
b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Structure

I|

In the Initial Condition column for “r”, “rf” and
“BS”, type in “5”, “5” and “20” respectively.
Press “Enter” on your keyboard to finalize.

Biological Models
#1-_] My BioModels (astfh234) (4)
#-._ ] Shared BioMadels {0)
#-{__| Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

Object Properties | Problems (0 Errors, 0 Warnings) |

Desaiph

Parameter

initial concentration for BS

initConc

COMMECTED (astth234)




=- Server Tools Help
[ BioModel: i @ Specifications | protocols | #2 Simulations | [ Parameter Estimation |
= Physiology [

¥ Reaction Diagfdw! To save your model, click “File” >
@' Reactions (4) “« ”

. Structures (3) Save As”.

'@- Molecules (D)
... Observables (0)
= Applications (1)

S Mt
i

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Search
‘_ Biological Models
-] My BioModels (astth234) (4)
£ T| Shared BioMadels {0) Object Properties | Problems {0 Errars, 0 Warnings) |
t]-{__| Public BioModels (514)
Description Parameter

-] Tutorials {5)
tl-{_| Education (33) initial concentration for BS|initConc

| _| Tutorial VCell 6.0 (Rule-based) (7)

ECTED (astfh234)




File View Server Tools Help

@ Save document:

"1 BioModel4

E1- Physiology

> #* Reaction Diagram
- Reactions (4)

- Structures (3)
>@- Molecules (D)

.. Observables (0)
= Applications (1)

oI e
b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Biological Models
#1-_] My BioModels (astfh234) (4)
#-._ ] Shared BioMadels {0)
#-{__| Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

—= Search

Advanced ==

Search Shaow All

Biclogical Models

[=BE8 |y BioModels (astth234) (4)
-] FRAPTutorial

-] BioModel4

_| Model2

-] tutorial 3

+)-|__]| Shared BioModels {0)
+)-|_] Public BioModels (514)

+-_ ] Tutorials (5)

5.0
5.0
0.0

| | rr——

-

Click on a folder to select the location
for your model to be saved.

Selected BioModel Summary

for

Type in a name under “Please type in a new name:”
and click “Save”.

COMMECTED (astth234)

Flease type a new name:
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File View Server Tools Help
FRAPBindingTutorial d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation
- Physiology

> #* Reaction Diagram
- Reactions (4) | @ h Bt .
-2 Structures (3)

@_ Species (6) Lriame | End Time
'E} Molecules (D)

.. Observables (0)
= Applications (1)

=% dy 2 Compartmental

Simulations | Qutput Functions | Generated Math |

Click “Simulations” and the
new simulation icon.

Parameter Estimation
Parameters, Functions and Units

oI e
b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | Maﬂ"h'v'lodelsl Geometries|
Search

\_ Biological Models
-] My BioModels (astfh234) (4)
; _| Shared BioModels (0) Object Properties | Problems {0 Errors, 0 Warnings) |
-.__| Public BioMadels (514)
t —| Tutorials () Select only one object {e.g. spedies, reaction, simulation) to view fedit properties,

: | Education (33)

i) Tutorial vcell 6.0 (Rule-based) (7)

ECTED (astfh234)




File View Server Tools Help
FRAPBindingTutorial d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation
- Physiology ——

- $* Reaction Diagram S'mUIEt"”S_ | DU'I:UtFL-I"!CbOI"»SI Generated Maﬂ'1|

- Reactions (4)

- Structures (3)

'@- Molecules (D)

.. Observables (0)
- Applications (1) [Click the edit simulation icon. I

|ﬁ: Parameter Estimation
Parameters, Functions and Units E|

oI e
b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Search
_] Biological Models
-] My BioModels (astth234) (5) .
: _| Shared BioModels (0) Object Properties | Problems (0 Errors, 0 Warnings) |
£l-__| Public BioModels (514)
_| Tutorials (5) S |
-] Education (33)

7] Tutorial vCell 6.0 (Rule-based) (7)

max timestep output Sensitivity Analysis

1.0s keep every 1sample, at most 1000

no

Settings:

—=] Parameters with values changed from defaults
Parameter Name | Default

ECTED (astfh234)




File View Server Tools Help

[ Tutorial_FRAPbinding
&- ths'ologv
- > Reaction Diagram
() Reactions (4)
(2 Structures (3)
O Spedies (6)
() Molecules (0)
{2 observables (0)
&~ Applications (2)
[ dfg : Compartmental
& specifications
~~ _ Protocols
¥ simiations
£ parameter Estimation
i @ /4 Spatial
- Parameters, Functions and Units

AV

VCel DB | BioModels.net | Pathway Comm | Sabio|

BioModels | MathModels | Geometries |

[+ Search

@] test
-] test for marina
.‘_l test2
@) testfrap
] testfraptut
@) TIR_FRAP1
@#-__] TIR_FRAP2
-] Tutorial_FRAP
(=) Tutorial_FRAPbinding
{0 Access[thomasv,VCellSupport, tanyar
-] Tutorial_MultiApp
@) Tutorial_MultiApp_sims
{#-__] Tutorial_PH-GFP
-] Utrophin_01
) vFRAPtest1_APCcell_laser
[#-__) vFRAPtest1_APCcell_nonuc_laser
[#}-__] vFRAPtest1_APCcell_Nuc&ER

i@ 'IWCEFRAP3-09|VICE2FRAP
<t i . r

1

| |
Click “Solver”. |

| Reslts
Choose solver algorithm and fine-tune time conditions:
I Type Ending Time = 30.0 I )
General
Time Step
ime Bounds . Error Tolerance
Minimum | .
Starting |o.¢ > Absolute |1.0E-9
: Default | _ ——
| Endng 30,0 | : " Relative |1.0E9
' Maximum | 1.0 | '
~i=! Output Options
@) Keep Every ll time samples and at most 1000 time samples
©) OutputInterval | | s
©) OutputTmes | al
(Comma or space separated numbers, e.g. 0.5, 0.8, 1.2, 1.7)
| Click “OK”.
Scan

| CONNECTED (ACowan I
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File View Server Tools Help
FRAPBindingTutorial d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation

= Physiology
. #» Reaction Diagram Simulations | Output chhonsl Generated Maﬂ'1|

"D s EL1-g Cl=E0 0
@ species (6) Mame End Time Running Statud P Results

2 Molecules (0) Simulationd 1.0 keep every 1 sample Funge-utta-Fehlberg not saved nao

... Observables (0)
- Applications (1)

I Click the green play icon to run and save the simulation. I

|ﬁ: Parameter Estimation
Parameters, Functions and Units

oI e
b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Search
\_ Biological Models

-] My BioModels (astfh234) (5)

: TI Shared BioModels {U} Db]ECt Froperties | Pr (U Errors, 0 Warni } |

-.__| Public BioMadels (514)

: _| Tutorials (5) Annotation: |

-{_] Education {(33)

i) Tutorial vcell 6.0 (Rule-based) (7) Seth max timestep output

ettings:
ne 0.1s keep every 1sample, at most 1000 no

Sensitivity Analysis

—=] Parameters with values changed from defaults
Parameter Name | Default

ECTED (astfh234)




File View Server Tools Help

FRAPBindingTutorial d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation

- Physiology

> #* Reaction Diagram . .

8 pete & ELTEE A 161
ts

- Structures (3)
) Species (6) Mame End Time Running Status hes
@. Meolecules (0) Simulationd 1.0 keep every 1 sample Funge-utta-Fehlberg completed yEs

... Observables (0)
- Applications (1)

Simulations | Qutput Functions | Generated Math |

I Click the results icon when the simulation is completed. I

|ﬁ: Parameter Estimation
Parameters, Functions and Units

oI e
b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Search
\_ Biological Models

-] My BioModels (astfh234) (5)

: TI Shared BioModels {U} Db]ECt Froperties | Pr (U Errors, 0 Warni } |

-.__| Public BioMadels (514)

: _| Tutorials (5) Annotation: |

-{_] Education {(33)

i) Tutorial vcell 6.0 (Rule-based) (7) Seth max timestep output

ettings:
ne 0.1s keep every 1sample, at most 1000 no

Sensitivity Analysis

—=] Parameters with values changed from defaults
Parameter Name | Default

ECTED (astfh234)




File View Server Tools Help

] Tutorial_FRAPbinding

= I
&8 Results for Simulation Simulation0

I Click to exit.

E} ‘Iag Compartmental

- {” specifications

----- f& Parameter Esti || ¢
@ 4/4f Spatial
- Parameters, Functions ar|

VCell DB | BioModels.net | Pathw
i |
BioModels | MathModels
U Search - :
@ test
(-] test for marina
(-] test2
(-] testfrap
(-] testfraptut
-] TIR_FRAP1
@) TIR_FRAP2
(-] Tutorial_FRAP
B ] Tutorial_FRAPbinding
. (0 Access[thomasv,
| @] Tutorial_MultiApp
| @) Tutorial_MultiApp_sin
i @) Tutorial_PH-GFP
{ @] Utrophin_01
| @] vFRAPtest1_APCcell
-] VFRAPtest1_APCcell]
& ] vFRAPtest1_APCcell
(-1 VICE FRAP 3-08 VICE

0=

3.0 —

2.0 —

1.0+

g

0.0

........

III

Press “ctrl” on your keyboard and
click on different species to view
multiple species graphs at once.

0.0

10.0 20.0 30.0

1>
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File View Server Tools Help
FRAPBindingTutorial d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation

&1 Physiology
.. % Reaction Diagram Simulations | Qutput Functions | Generated Math |

. Reactions (4) EXryi’ > u R O
Mame

- Structures (3)
: End Time Output Option Solver Running Status Results

) Species (6)
- 7 Molecules (0) Simulationd 1.0 keep every 1 sample Runge-Kutta-Fehlberg completed yes

... Observables (0)

Right click “Compartmental”. Click

! || Compartmental " ”
— = Copy”.

v
VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Search
_] Biological Models
-] My BioModels (astth234) (5) .
: _| Shared BioModels (0) Object Properties | Problems (0 Errors, 0 Warnings) |
£l-__| Public BioModels (514)
-] Tutorials (5) Select only one object (2.g. species, reaction, simulation) to view /edit properties.
#-|_] Education (33)

7] Tutorial vCell 6.0 (Rule-based) (7)

ECTED (astfh234)




File View Server Tools Help

FRAPBindingTutorial d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation
- Physiology

i 3¢ Reaction Diagram

. © Reactions (4) EXrY 1 >»u RO
Marme

- Structures (3)

- Spedies (6) End Time Qutput Option Salver Running Status Results
- 7 Molecules (0) Simulation1 1.0 keep every 1 sample Runge-utta-Fehlberg not saved
... Observables (0)
- Applications (2}

.. dfdt 2

Simulations | Qutput Functions | Generated Math |

Right click “Copy of Compartmental”.

- dz 4 Spatal Click “Rename”. Type “Spatial”. Press
ers, Fu “Enter” on your keyboard to finalize.

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | Maﬂ'-u'u'lodelsl Geometries|
Search
_] Biological Models
-] My BioModels (astth234) (5) .

__| Shared BioMadels (0) Object Properties | Problems (0 Errors, 0 Warnings) |
.| Public BioModels (514)

Tl Tutorials () Select only one object {e.g. spedies, reaction, simulation) to view fedit properties,
.| Education (33)
-] Tutorial veell 6.0 (Rule-based) (7)

CONNECTED (astfh234)




File View Server Tools Help

FRAPBindingTutorial ificats Protocols | #2 simulations | | Parameter Estimation |
- Physiology

> #* Reaction Diagram
@' Reactions (4) Dumlll: oo, comparhﬂen& Edit Domain.. | Export... | | Edit Image l[ Add Geometry =
-2 Structures (3)
@ Molecules (0) B Eompartment
.. Observables (0)
- Applications (2) Click “Add Geometry” >

l LImE Cumpartmental — ; - - “New”
Double click “Spatial” and click ' |

“Geometry” > “Geometry Definition”.

Geometry Definition

Back

I

| |
| Add Subdomain * |
| |

__f;{c-’ Simulations
@ Parameter Estimation

Delete

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | Maﬂ'-u'u'lodelsl Geometries|
Search
‘_ Biological Models
#-__] My BioModels {astth234) (5) .

TI Shared BioModels {U} Db]ECt Froperties | Pr (U Errors, 0 Warni } |
-.__| Public BioMadels (514)

t —| Tutorials () Select only one object {e.g. spedies, reaction, simulation) to view fedit properties,

: | Education (33)

i) Tutorial vcell 6.0 (Rule-based) (7)

ECTED (astfh234)




File View Server Tools Help
FRAPBindingTutorial 4, Geometry | ® Specifications | Protocols | #2 Simulations | [ Parameter Estimation |

&) Physiology
} > Reaction Diagram Structure Mapping | Geometry Definition |

@' Reactions (4) Domain: 0D, compartmental |  Edit Domain... | Export... | | Edit Image | [ Add Geometry w
) Structures (3)
- Molecules (0) B Compartment
.. Observables (0)
= Applications (2) N
- dfy, 2 Compartmental ‘I Click “Analytic Equations (2D)". I
EF "'fdté Spatial T

B ccometry

Protocols

Mame

Front

Back

Analytic Equations (20

Analytic Equations (30)

: . Image based (import from file, zip or directory)
Mesh based (import from STL file)

Mew Blank Image Canvas

Constructed Solid Geometry (30)

Delete

| |
| |
| Add Subdomain * |
| |

VCell OB | Eiol"«"lodels.netl Pathway Comm I

BioModels | Maﬂ'-u'u'lodelsl Geometries|
Search

‘_ Biological Models

-] My BioModels (astfh234) (5)

+/-__] Shared BioModels (0) I Click “OK”. I

-] Public BioModels (514)

-] Tutorials (5)

-] Education (33)

- Tutorial vCell 6.0 (Rule-based) (7) oK Cancel

ECTED (astfh234)




2|l 5.0 (build 3

File View Server Tools Help

FRAPBindingTutorial 7, Geometry | " Spedfications | Protocols | 7~ Simulaﬁans|
= Physiclogy
> #* Reaction Diagram
- Reactions (4) Domain: 2D, size=(10.0,10.0), erigin=(0.0,0.0) | Export.. || Editimage || Replace Geometry ~
@ Structures (3)
@ Species (6) Front
‘E} Molecules (D)
'If:l Observables (0) .
= Applications (2) Add Subdomain «
. *"Jj,u Compartmental Delete
E dfth Spatlal - H " a 7 o" ”
Double click “subdomain0” and type “Cyt”.
'ﬁ' Specifications Press “Enter” on your keyboard to finalize. |
Protocols -
__f;{c-’ Simulations

Parameters, Functions and Units I x|
P - A
b

VCell DB | BioModeIs.netI Pathway Comm I Sabio|

Structure Mapping | Geometry Definition |

Back

BioModels | MathModels I Genmetries|
Search

| Bilogical Models

i -] My BioModels (astfh234) (5)

l ] Shared BioModels (0)

-] Public BioModels (514)

; -] Tutorials {5)

-] Education (33)

; -] Tutorial vCell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, 4 '."-s'arnings}l|

Select only one object (e.q. species, reaction, simulation) to view fedit properties.

COMMECTED (astth234) 12.6MB




8.0 (build 3

File View Server Tools Help

FRAPBindingTutorial 7, Geometry | " Spedfications | Protocols | 7~ Simulaﬁans|

& Physiology
} 2 Reaction DKagram Structure Mapping | Geometry Definition |

{2 Reactions (4) Domain: 2D, size=(10.0,10.0), origin=(0.0,0.0) | Export.. || Editimage || Replace Geometry v

-2 Structures (3)

‘E} Molecules (0) Back

... Observables {0) .

- Applcations (2) | Click “Add Subdomain” > “Analytic”.

-- dfdté Compartmental

£1- dzy 8 Spatial

Front

Delete

Slice View | Surface View | Geometric Region De13i|5|

0 3 3 10

__f;{c-’ Simulations
Parameters, Functions and Units

v | LIEVY

VCell DB | BioModeIs.netI Pathway Comm I Sabio|

BioModels | MathModels I Genmetries|
Search
| Bilogical Models
-] My BioModels (astfh234) (5)
#-._ ] Shared BioMadels {0)

] Public BioModels (514)

] Tutorials {5)

] Education (33)
-] Tutorial veell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, 4 '."-.-'arnings}l|

Select only one object (e.q. species, reaction, simulation) to view fedit properties.

CONNECTED (astfh234) 82.2MB [ 112,61




IOMODEL: FRE

File View Server Tools Help

FRAPBindingTutorial
E1- Physiology

> #* Reaction Diagram
- Reactions (4)

- Structures (3)

7, Geometry | & specifications | Prutocolsl 7~ Simulaﬁons|

Structure Mapping | Geometry Definition |
Domain: 2D, size=(10.0,10.0), origin=(0.0,0.0) | Edit Domain... | |_Export,.. | [ Editimage | [ Replace Geometry =

.. © spedies (6) Click the drop down menu next to “Select Subdomain Shape:”.

-2 Molecules (0) Click “Circle”.

@ Observables (0) - — .
£} Applications (2) £2 Define New Subdomain Shape 1 [ 2 | Add Subdomain +
-- dfdté Compartmental

- dfy, [ Spatial =
Slice View [ Select Subdomain Shape: |Gircle

Front

Back

Delete

Protocols
7 Simulations : Center Point (x,y)

Parameters, Functions and Units E
N Radius

veeloe] Under “Radius” type “10”.

BioModels | MathModels | Geometries |
Search
| Bilogical Models
-] My BioModels (astfh234) ()
%| Shared BioModels {0} Object Propel
.| Public BioModels (514)
%l Tutorials {5) Select only o
| Education (33)

Analytic Expression
X2 +yn2 < 10,002

[ Copy Expression ]

-] Tutorial
| Click “Add New Subd

’I Add Mew Subdomain l Cancel ]

CONNECTED (astfh234)
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IOMODEL: FRE

File View Server Tools Help

FRAPBindingTutorial
E1- Physiology

> #* Reaction Diagram
- Reactions (4)

- Structures (3)
*‘.‘:.l Molecules (D)

.. Observables (0)
= Applications (2}

-- dy 2 Compartmental

7, Geometry | & specifications | Prutocolsl 7~ Simulaﬁons|

Structure Mapping | Geometry Definition |

Domain: 2D, size=(10.0, 10.0), origin=(0.0,0.0)

[ o

H Edit Image H Replace Geometry = ]

Value

Muc

Hovt

Front
| Bk
[ Add Subdomain « ]

[ Delete ]

& 442 Spatial

__f;{c-’ Simulations
Parameters, Functions and Units

Press “Enter” on your keyboard to finalize.

S Mt
i

VCell DB | BioModels.netI Pathway Comm I Sabio|

BioModels | MamModelsl Gemetries|

[ Search

Biological Models
-] My BioModels (astfh234) (5)
-] Shared BioModels (0)
[#-_] Public BioMadels (514)
e[| Tutorials (5)
#l-_] Education (33)
1] Tutorial VCell 6.0 (Rule-based) (7)

Double click “subdomain0” and type “Nuc”.

Object Properties | problems (0 Errors, & Warnings) |

Select only one object (e.q. species, reaction, simulation) to view fedit properties.
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: BIOMODEL: FRAPBindingTutorial (Tue Jul 07 15:14:56 EDT 2013) -- VCell 6.0 (build 3)

File View Server Tools Help

) FRAPBindingTutorial 4, Geometry | ® Specifications | Protocols | #2 Simulations|
- Physiology -~
} s Reaction Diagram Structure Mapping | Seometry Definition |

- Reactions (4) Domain: 20, size=(10.0,10.0), origin=(0.0,0.0) | Edit Domain...
2 Structures (3)

2 Species (6) Name —
f:, Molecules (D)
") Observables (0)
&I Applications (2) [ 8% . [ Add Subdomain + ]
.. dy 2 Compartmental [ Delete ]
= 41y Spatial

" | Geometry

Slice View | Surface View | Geometric Region Details

Protocols 5 3 : T
__f;{c-’ Simulations
Parameters, Functions and Units

Mk basr—ar
i

VCell DB | BioModeIs.netI Pathway Comm I Sabio|

BioModels | MathMaodels I Geomeh’ies|
Search

| Bilogical Models

(-] My BioModels (astfh234) (5)
-] Shared BioModels (0)

(-] Public BioModels (514)

-] Tutorials (5)

-] Education (33)

_| Tutorial Vel 6.0 (Rule-based) (7)

Click the black down arrow icon to -
I

adjust the Slice View window.

Select only one object {e.q. spedes, reaction, simulation) to view fedit properties,

[TCOMECTED Gtinzs?) |
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File View Server Tools Help

I_E' FRAPBindingTutorial 6k Geometry | ¢® Specifications | Protocols | & simulations
- Physiology
> #’ Reaction Diagram
- Reactions (4) Domain: 2D, size=(10.0,10.0), origin=(0.0,0.0) | _Edit Domain...
f: Structures (3)
2 Species (6) Name —
f:,, Molecules (D)
... 72 Observables (0) . =1 )
H___App?;atms ) o _ Click “Edit Domain”. [ Add Subdoman +_|
.. dy 2 Compartmental [ Deleta ]
= 41y Spatial
S { Geometry
i specifications Slice View | Surface View | Geometric Region Details

| Structure Mapping| Geometry Definition |

Protocols
E __f;{c-’ Simulations
Parameters, Functions and Units

Mk basr—ar
i

0 2 E 10

VCell DB | BioModeIs.netI Pathway Comm I Sabio|

BioModels | MathModels I Geomeh’ies|
Search
| Bilogical Models
(-] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
7-__| Public BioModels (514)
L] Tutorials (5)
-] Education (33)
_| Tutorial Vel 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, & '~'-a'arnings}|

Select only one object {e.q. spedes, reaction, simulation) to view fedit properties,




File View Server Tools Help

FRAPBindingTutorial 6, Geometry | if® Spedifications | Protocols | _?F Simulaﬁans|
= Physiology

> #* Reaction Diagram
{2 Reactions (4) Domain: 2D, size=(10.0,10.0), origin=(0.0,0.0) | Export.. || Editimage || Replace Geometry v |
-2 Structures (3)
@ Species (6) MName Value :

. Molecules (0) e

.. Observables (0) [ Back ]
&I Applications (2) [ 8% . [ Add Subdomain + ]
-- dy 2 Compartmental [
= 41y Spatial

Structure Mapping | Geometry Definition |

Delete ]

Next to “Size”, type “22” for X and Y. i

Geometry Size I

__f;{c-’ Simulations ‘
Parameters, Functions and Units
_— | size pm |z [10.0
-

Next to “Origin”, type
“-11” for X and Y.

VCell DB | BioModeIs.netI Pathway Comm I Sabio| Iﬂrig'ln

BioModels | MathModels | Geometries |
Search

_ Biological Models
[#-__] My BioModels (astfh234) (5)

[#-__| Shared BioModels (0) ' - .
+1- ] Public BioModels (514) ' : Click “OK”.
-] Tutorials (5) : =

_| Education (33)
i) Tutorial vcell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, & '."-.-'arnings]|

Select only one object (e.q. species, reaction, simulation) to viewfedit properties,

CONNECTED (astfh234) 83.3MB [ 112,61




File View Server Tools Help

FRAPBindingTutorial 4 Geometry | " Spedfications | Protocals | 7~ Simulaﬁans|

- Physiology
} 2 Reaction Diagram Structure Mapping | Geometry Definition |
- Reactions (4) Domain: 2D, size=(22.0,22.0), origin=(-11.0,-11.0) [ Edit Domain... ]

’ Expaort... H Edit Image H Replace Geometry = ]

@ Structures (3)
@ species (6) Mame Value :
@ Molecules (0) Front
) Observables (0) [ Back ]
= Applications (2}
-- dy 2 Compartmental
£1- dzy 8 Spatial
S { Geometry

[ Add Subdomain + ]

Hovt

[ Celete ]

Slice View | Surface View | Geometric Region Details

Protocols
__f;{c-’ Simulations

Parameters, Functions and Units |
Ptk Your “Slice View” should now be a
circle inside of a square.

VCell DB | BioModeIs.netI Pathway Comm I Sabio|

BioModels | MathModels | Geometries |

Search

1 Biological Models

#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)

+1-(__] Public BioModels (514)

7] Tutorials (5)

#l-_] Education (33)

1] Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, & '."-a'arnings]|

Select only one object (e.q. species, reaction, simulation) to viewfedit properties,

CONNECTED (astfh234)




File View Server Tools Help 2

FRAPBindingTutorial lﬁ Go to Structure Mapping |
Ephﬁmm | |

- $* Reaction Diagram

Structure Mapping | Geometry Definition

-..[7) Reactions (4) All structures and subdomains must be mapped to run a simulation.

@ Structures (3) I Lge line tool or drop down menu in the 'subdomain’ column,

@ Species (6) Physiology {structures)

@ Molecules (D)

@ Observables (0)

- Applications (2}

-- dy 2 Compartmental

£ diy Spatial
- E2E) Use the line tool to drag a line from the

structures to their corresponding

# simulatio] Subdomains
Parameters, Functic

S Mt
i

Geometry (subdomains)

VCell DB | BioModeIs.netI Pathway Comm I Sabio|

BioModels | MathModels I Geornetries|

Search
| Bilogical Models
#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
#l-._ ] Public BioModels (514) Cyt
; -] Tutorials {5) Nuc

-] Education (33)
i) Tutorial vcell 6.0 (Rule-based) (7) Cyt_Nuc_membrane

b
Object Properties | Problems (0 Errors, 0 Warnings) |

Select only one object (e.q. species, reaction, simulation) to viewfedit properties,

CONNECTED (astfh234) &6.2MB | PR




File View Server Tools Help

[ FRAPBindingTutorial
E1- Physiology

-- $* Reaction Diagram
-7 Reactions (4)

- Structures (3)
@, Species (6)

-3 Molecules (0)

@- Observables (0)
= Applications

0 - T- T

d| 4, Geometry | ® Specifications | Protocols| #F Simulations | [: Parameter Estimation

Simulations | Qutput Functions | Generated Math |

IEXCEE

End Time

Double click “Compartmental” > “ Simulations” >
results icon.

I.> Parameter Estimation

= 4y Spatial
R +

b

VCell DB | Eiol"«"lodels.netl Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Biological Models
#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
1] Tutorial VCell 6.0 (Rule-based) (7)

-
Object Properties | Problems {0 Errors, 0 Warnings) |

Annotation: |

max timestep output Sensitivity Analysis

Settings:

0.1s keep every 1sample, at most 1000 no

=] Parameters with values changed from defaults

Scan

ECTED (astfh234)

ﬁi H" 122, 1IMB




.
@ BIOMODEL: Tutorial_FRAPbinding (Thu Jul 23 16:23:09 EDT 2015} -- VCell 5.3 (build 9)

=@ ® |

File Wiew S5erver Tools

Tutorial_FRAPbi

% Results for Simulation Simuhﬁcrﬂm
S - — = = — m—

==X

- Physiology
- * Reaction Diag|
) Reactions (4]
- Structures (3

IZ—II---ﬁppIic:aﬁuns (2)
= & Compartme

| ..... i Geomet
. ..... # Speci N
. ..... @ Para | |
- g spatial
|-~ Parameters and Fun||

e W 1

- ) astth234 : n
-] astfh234
-] Public BioModels {
-] Tutorials {5)
+-|_] Education (33)

X Axis:
t v
Y Axis:
—= Display Options:
Reactions
Species

t
BS_nudeus
1_bleachingl
1_bleaching2
1_RAM_binding
1_RAM_FITC_binding
Laser_nudeus
r_nudeus

rB_nudeus

rf_nudeus
rfB_nudeus

5.0 —

4.0 —

Flot Legend:

r_nudleus

mE0 O

rB_nudeus

Lk s ]

3.0 —

£.0 —

1.0 —

tus Results

-

I Click the spreadsheet icon.

0.0 T | T
0.0 10.0

20.0

Finest Level Mesh:
View Level Mesh:

Scan

18-/ 134, 7MB




File View Server Tools ﬁ ResultsforSmulahon Simulation0

m

" Tutorial_
: f““"s ‘ t 8BS 8 rf rf8
£ >/lo 20 0 5 0
Y Axis: 4.7762591E-11 |20 9.5525358E-11 |5 9.55251826-11
- Display Options: (4776736787 [19.999998  [9.5534703-7 [4.999999 9.5534702-7
[C] Other 5.2539328E6  |19.999979 1.0507841E-5  |4.9999895 1.0507841E-5
Bl Reactons 2.3320245E-5 |19.999907  |4.6640077E-5 |4.9999534 |4.6640077E-5
[V] Species
——————————————— 12407 19E-5 |19,999743 1.2847847E4  |4.9998715 1.2847847E4
B ‘i.423373954 19.999431 2.8466048E4  |4.9997153 2.8466048E4
2.8256877E4  |19.99887 5.6508148E-4  |4.9994349 5.6508148E-4
; 29382464  [19.997883 1.0585685E-3  |4.9989414 1.0585685€-3
.6589107E4  |19.996138 1.9311290E-3  |4.9980689 1.9311290€-3
i 801728863  |19.992798 3.6011863E-3 |4.9963988 3.6011863€-3
3.4098637E-3 |19.986377  |6.8115980E-3 |[4.9931884  |6.8115980E-3
5.0179986E-3  |19.979963 1.0018401E-2 |4.9899816 1.001840 1E-2
6.6261336E-3 |19.973557  |0.0132216  |4.9867784  |0.0132216
8.2342685E-3 |19.967158 1.6421201E-2  |4.9835788 1.6421201E-2
@ Search 9.842403%-3 [19.960766  [0.01961721  |4.9803828 0.01961721
A test | Press “Ctrl” on your 1.1651391E-2  |19.953584 2.32081056-2 |4.9767919 2.3208105E-2
@ _testformal keyboard and select “BS”, 1.3960379E-2  |19.946411 2.6794467E-2  |4.9732055 2.679446 7E-2
j ggap “rB” “rf” and “rfB”. 1.5269368E-2 |19.939247  |3.0376305E-2 |4.9696237  |3.0376305E-2
-] testfraptut 0.01817295  [19.927768  |3.6116023-2 |4.963884 3.6116023€-2
-] TIR_FRAP1 210765362 |19.916312  |4.1844135E-2 |4.9581559 |4.1844135E-2
@8- HE_FRAF2 2.39801156-2  |19.904879 4.7560672E-2  |4.9524393 4,7560672E-2
j::ﬁ . ! 2.6883697E-2  |19.893469 5.3265666E-2 |4.9467343 5.3265666E-2
" D Access(thon) 3.1991248E-2 |19.873454  |6.3273121E-2 [4.9367269 |6.3273121E-2
-] Tutorial_MultiAg 3.7098798E-2  |19.85351 7.3245119E2  |4.9267549 7.3245119€-2
(-] Tutorial_MultiAp 4.2206348E2 |19.833636  |8.3181825E-2 |4.9168182  [8.3181825E-2
j Emzl 5.1753439E-2 |19.796677  [0.10166156  |4.8983384  |0.10166156
)] VFRAPtest1_APC
7| 7= = i -

CONNECTED (ACowan) |




le View Server Tools

b s = 5 . " -
; i LHE 1120.147306 12.80908 3.59546 1.40454 3.59546 -
» Reaction Diag t ¥
i is: 4691 .80891 . 1 1. : 1 il
(O Reactions (4) | | y axis 20.469109 12.808917 3.5955417 4044583 3.5955417
- Structures (3)| | - pisplay Options: | [20.790912 12.808773 3.5956133 1.4043867 3.5956133 T
: g s’ede’::)(o) %0""’_ 21.112716 12.808648 3.595676 1.404324 3.595676 " '
= ' "’"’mc"us d e 21.434519 12.808538 3,595731 1,404269 3.595731
- Applications (2) ' 121.756322 12.808442 3.595779 1.404221 3.595779
L d B | S 22.078125 12.808358 3.5958212 1.4041788 3.5958212
= 4/t : Compartmer |
; aser

74 Geometry | || 22.399928 12.808284 3.595858 1.404142 3.595858

- P Specificatid | [ 22.721731 12.808219 3.5958903 1.4041097 3.5958903

------  Protocols | | [}; 23.043534 12.808163 3.5959186 1.4040814 3.5959186

R rfB 23.365337 12.808113 3,5959434 1.4040566 3,5959434
‘; """ £ Parameter 23.68714 12.80807 3.5959651 1.4040349 3.5959651

. dr B Gnatial |

N 4 24.008943 12.808032 3.5959841 1.4040159 3.5959841

ICell DB | BioModels.net | P{. 24.330746 12.807999 3.5960007 1.4039993 35960007

SioModels 24.652549 12.807969 3.5960153 1.4039847 3.5960153

Search g 24.974352 12.807944 3.596028 1.403972 3.596028

B test 25.296156 12.807922 3.5960392 1.4039608 3.5960392
-] test for marina .
600 test2 il Press “Ctrl” on your keyboard and click the
2l 26.278313 : . 7
@j tes::w ey final concentrations for “BS”, “rB”, “rf” and -
&~ testfraptut 1 " ” . . . “ ”
G ) TIR_FRAP1 e rfB”. Right click and click “Copy”.

- -~
g“j I“E::”Z 27.751549 12.807821 3.5960894 .4039106 3,5960894 :I
5-0) Tutorial_FRAPbi 28.242627 12.807811 3.5960946 4039054 3.5960946
) Access][ 28.733706 12.807802 3.5960989 4039011 3.5960989 -

&[] Tutorial_Mult 29.224785 12.807795 3.5961024 1238976 3.5961024
@[] Tutorial_Multi
- = 29.715863 EPR1 Y. N T v E—— W= h v R—
-] Tutorial_PH-GFP .
| &) Utrophin 01 l12807787  [5.5061066
. @[] vFRAPtest1_AP(
<

£ Results for Simulation Simulation0

CONNECTED (ACowan)

BEE 6/ 174608



File View Server Tools Help

— =T TOT =--->->
- Molecules (0) 24, Geometry | @ Spedfications | Prutocolsl 2 simulations

2 Observables (0} Spedes |Reaction | Metwork
- Applications (2)
= 444 Compartmental

Structure

Muc

Muc

Muc

“Spatial” > “Specifications” >
“Species”.

OO THHHE
i (Y

)|

- Pathway
\ 4

VCell DB | BioModels.netI Pathway Comm I Sabm|
BioModels | MathModels | Geometries| Click on the cell in the “r” row and Initial Condition

Search column. Right click “Paste All”.
| Bilogical Models
#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
#l-._ ] Public BioModels (514)
; -] Tutorials {5)
-] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

Search |

\ 4
Object Properties | Problems (0 Errors, 0 Warnings) |
Description Parameter

initial concentration for r for r initConc
diffusion constant for r for r diff
Boundary Condition X- for r for r BC_Xm
Boundary Condition X+ forr forr  [BC_Xp

Boundary Condition Y- for r forr BC Ym

ECTED (astfh234)




@ BIOMODEL: Tutorial FRAPbinding (Thu Jul 23 16:23:09 EDT 2015} -- VCell 5.3 (build 9) | = | & ® |

File View Server Tools Help

[i]---ﬁpplicaﬁuns (2)

_ & Specifications | Protocols | #2 Simulations
= Eﬁ Compartmental

..... i Geometry Species | REacﬁons|

----- x4, [¥] £f_nucl initConc '5.0" -> '1.40329335666
# rE nucleu initConc "0.0" —-» '3,59810664333
----- _# [¥] B5_nucleus initConc '20.0" -> "12.8077867133

----- Parameter rfB nucleus initConc '0.0" - '3.59610664333

[+ Pathway -

l P—

VCell DB | BioMd)

BioModels | mal| Click “Select All” and then click “OK”. I |

Search |
Biological Ma|s
G- ) My BioM{\
El_l Shared g
=1 ACdl - I
ol | | Units
-1 Acdl HM
-] astl) pm2.g-1
—I i 1M
[#-{_] Public Big
e Tutorialdl| | « | I b __
(-] Educatiay | M
|[ oK | | Cancel | M
prm, st
m =loe ar r_nudels =] - pnm, 51

KT &/ 130.5vB |




----- __# Simulations
----- Parameters and Functions
[+-- Pathway

4 [y m | »
b

4

VCell DB | BioModels.net | Path... | «|»

BioModels | Maﬂ'ﬂodelsl Geornetries|

Laser_nud... [nudeus F

%> -2.0) && (x < 2.0) && (y > - 2.0) && (y < 2.0))

]

—

= — —— =
% BIOMODEL: Tutorial_FRAPbinding (Thu Jul 23 16:23:09 EDT 2015) -- VCell 5.3 (build 9) EESEER T
File View Server Tools Help
EI---.l-'q:ppﬁCiiﬁDllS (2) & Protocols | _ﬁq Simulations
= Eﬁ Compartmental
..... 2k Geometry Spedies | Reactions|
""" " Specifications Spedies Structure Clamped Initial Condition Well Mixed Diffusion Constant I
""" Protocols = rnudeus  |nucleus 5.0 10,0
""" g Simulations rf_nudeus  |nudeus 1.4038933566697134
----- Parameter Estimatic
5MZs ;rla erkstma rB_nuceus  |nucleus 3.5961066433302924
= pa
..... BS_nuceus  |nucleus 12.807786713339414
_____ rfé_nudeus  |nudeus 3,595106643330292

Search
| Biological Models

-] My BioModels (tanyamiller 1221) (7
-] Shared BioModels (4)

=] ACowan : Tutorial_FRAPbind
@ Access [WCellSupport, thom
-] ACowan : Tutorial_Multispp_
-] astfh234 : new stuff

[ | astfh234 : Rule Based
(-1 Public BioModels (521)

-] Tutorials {5)

+-|_] Education (33)

In the “Laser” row and “Initial Condition” column, type
“((x>-2.0)&&(x<2.0)&&(y>-2.0)&&(y<2.0))". Press “Enter”
on your keyboard to finalize.

Object Properties

Froblems {0 Errors, O Warnings) | () Database File Inﬁ:|

Descrioti

Parameter

Expression

initial concentration for Laser_nudeus(initConc

[ ix® -20) & (x=20) &8 (y= -20) && (y=2.0) ) |UM

diffusion constant for Laser_nudeus |diff

a.a

[TOMMECTED (tanyamiller 1221]




ICOMODEL: FRAPBInG
A .

File View Server Tools Help

[ — gy

: =

- Mo 1 24, Geometry | @ Spedfications Prutocolsl 2 simulations
""@"""] Click “Reactions”. I- Specieg] Reaction | Network

B A

pplicatio
= 444 Compartmental

MNarme Type
RAN binding Reaction
RAN_FITC binding Reaction
bleaching 1 Reaction

_q{(-’ Simulations bleaching 2 Reaction
|ﬁ: Parameter Estimation
£ 4y Spatial

a

EHEHE
OOm|@

Click on all boxes in the Enabled column so that they
are checked off if they are not already.

- Pathway
\ 4

VCell DB | BioModels.net | Pathway Comm | Sabio |

BioModels | MathModels | Geometries |
Search
| Bilogical Models
[-_] My BioModels {astth234) (5)
[ ] Shared BioModels {0)
[ ] Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)
-] Tutorial veell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, 0 Warnings) |

Select only one object (e.q. species, reaction, simulation) to viewfedit properties,

ECTED (astth234)




ICOMODEL: FRAPBInG
A .

File View Server Tools Help

o Spooies (0]
-3 Molecules (0)
@- Observables (0)
E'II Applicahnns (2)

=% dy 2 Compartmental

_q{(-’ Simulations
|ﬁ: Parameter Estimation
£ 4y Spatial

P cimuition|

Parameters, Functions and Units
- Pathway

d| x4 Geometry | & specifications | Prutocolsl ,_f,i{c" Simulations I

Simulations | Qutput Functions | Generated Maﬂ1| A

EX Hels | » u @[O0
End Time Output Opiio
Smulation . |L.0 keep every 1 mplv.—.-

Running Status Results
Click “Simulations” > edit simulation icon.

not saved nao

Funge-utta-Fehlberg

r@ Error

Application geometry does not match Simulation geometry
Update Math before editing

@

b

VCell DB | BioModels.net | Pathway Comm | Sabio |

BioModels | Maﬂ'ﬂodelsl Gemetries|

[ Search

Biological Models
#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
1] Tutorial VCell 6.0 (Rule-based) (7)

I If an error message appears, click “OK”. I

Object Properties | Problems {0 Errors, 0 Warnings) |

Annotation: |

Sensitivity Analysis

max timestep

output

Settings:

0.1s

keep every 1sample, at most 1000

no

=] Parameters with values changed from defaults

“_Eﬂ:ﬂmlzr.ﬂﬂm’




BIOMODEL: FRAPBindingTutoria
i i

File View Server Tools Help
' o JpeCies (0]

) Molecules (0) d| ek, Geometry | 3 Spedifications Protocols | & Simulations
-2 Observables (0) | Simulations I Output Funcﬁonl| Generated Math

E%---Applicaﬁnns (2) —
& dsy, 2 Compartmental hoose View: @ Math Equations ()Mlath Description Language I [ Refresh Math ] I Create Math Model
g2 T t

;_l math description |

_| constants
-] functions

22 Simulations (-] volume domains To fix the error message, click
[#-___| membrane domains

k< Parameter Estimation “Generated Math” > “Refresh Math”.

Issues encountered during Math Generation:
[+ Pathway Units warning : expected=[uM], observed=[1] for exp = ({x = - 5.0) && (x < 5.0) && (y > - 5.0) && (y =< 5.0})

VCell DB | BigMo

Biological Mog

.| My BioMa
;l Shared Bibrmooers ToT
Public BioModels (514)
-] Tutorials (5)
_| Education {33) I Click “OK”. I
_| Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems (0 Errors, 0 Warnings) |

Select only one object (e.q. species, reaction, simulation) to viewfedit properties,

122, IMB




IOMODEL: FRAPBIndingTut
Y L

File View Server Tools Help

Mlec Eﬂ} d| ", Geometry | & Specifications | Protocols | A& Simulations

-7 Observables (0) Simulations | Qutput Functions | Generated Math |

£ Applications (2) | @ %' @?i@ i | . @ |°

=% dy 2 Compartmental
End Time Qutput Dptic Solver Running Status Results

Simulatic 11 1.0 every 0.05 ec Fully-Implicit not saved nao

_q{(-’ Simulations
[£: Parameter Estimation Go back to simulations, select

- d7e. ] Spatial
ull o2 Simulationl and click the edit
simulation icon.

P cimuition|

Parameters, Functions and Units
[+ Pathway

. J
VCell DB | BioModels.net | Pathway Comm | Sabio |

BioModels | MathModels | Geometries |

Search
1 Biological Models

#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, 0 Warnings) |

Annotation: |

max timestep output
0.1s every 0,05 sec

Settings:

Mesh: 101x101 = 10201 elements Geometry size: (22.0,22.0) microns

=1 Paramatars with valnes channad fenm dafanltc

TR




BIOMODEL: FRAPBindingTutoria
i i

File View Server Tools Help
: e H =\ 7 P .

-2 Molecules (0) £ Edit Simulationl

f:!- Observables (0) r 2

- Apphcations (2) Parameterd Fesh [[sfiver——] Click “Mesh”. |

£ dfy, 2 Compartmental |

~=| Mesh Size

_q{(-’ Simulations
|ﬁ: Parameter Estimation
£ 4y Spatial

Si lati
"ﬁe Geometry Size (um) |{22.U, 22.0) I

Parameters, Functions and Units | . @ QD AR an &
- Pathway Mesh Size (elements) | [7] Lock aspect ratio Click “Lock aspect ratio” if it is not

ug'" — : B checked off already. Type in “51”
=D | BoModels net | athay Gomm | Sabio next to Mesh Size for X.

BioModels | MamModelsl Gemetries| |51

Search Total Size (elements)  |51x 51=2501 |

| Bilogical Models

[-_] My BioModels {astth234) (5)
[ ] Shared BioModels {0) Ly |U.44
[ ] Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)

-] Tutorial veell 6.0 (Rule-based) (7)

Spatial Step (um) Ax |0.44 |

| ok || cancel |

"
Mesh: 101x101 = 10201 elements Geometry size: (22.0,22.0) microns
2 Paramatars with valias rhannad fenm dafanbts

COMNECTED (asthh234) 122, 1MB




File View Server Tools Help
: e H =\ 7 P . x
-~ Molecules (0) £ Edit: Simulationl

@- Observables (0) — [ ]
£ Applications (2) | Parameters | Mesh| Solver Click “Solver”. |
= 444 Compartmental J

_q{(-’ Simulations
|ﬁ: Parameter Estimation Choose solver algorithm and fine-tune time conditions:
£ 4y Spatial

Integrator  Fully-Implicit Finite Volume, Regular Grid (Variable Time Step) v | 2

= General

3 Simulations | Time Step

Parameters, Functions and Units Time Bounds Error Tolerance
[+ Pathway Starting |U.U | [ ]

h h =
s
{o“ ” =
viCell DB | BioModels.netI Pathway Comm I Sabio| Ending |50.U Default - Type 50.0” next to Endlng,
under Time Bounds.

BioModels | MamModelsl Gemetries|

Seard'l L | Sensitivity Analysi
| Bilogical Models ocal>ens by

#1-_] My BioModels (astfh234) (5) ~= Output Options

#-_ ] Shared BioMadels (0 =
; &3 {0} {71 Keep Every I:I time samples and at most I:I time samples

-] Public BioModels (514)

; -] Tutorials {5) B
412 Education (33) @ Output Interval secs I<—I Type “0.5” next to Output Interval. I

; -] Tutorial vCell 6.0 (Rule-based) (7)

Miscellaneous 1

[ o _J4rosmar| Click “OK”.

"
Mesh: 101x101 = 10201 elements Geometry size: (22.0,22.0) microns

=1 Paramatars with valnes channad fenm dafanltc

122, 1IMB




File View Server Tools Help

|-1|ec Eq.} d| 4, Geometry | ® Specifications | Protocols | A& Simulations

@ Observables (0) Simulations | Qutput Functions | Generated Math |

['J - Applications (2) - | |
£ dfy, ¢ Compartmental | @ % @f @ I "I. . @ |o
End Time Output Option Running Status

Simulation1 50.0 every 0.5 sec Fully-Implicit not saved

_q{(-’ Simulations
|ﬁ: Parameter Estimation

5 4l spatiel : : ——
I Click the green play icon to run and save the simulation.

P cimuition|

Parameters, Functions and Units
[+ Pathway

. J
VCell DB | BioModels.netI Pathway Comm I Sabio|

BioModels | Maﬂ'ﬂodelsl Gemetries|

Search
1 Biological Models
#1-_] My BioModels (astfh234) (5)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
1] Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems {0 Errors, 0 Warnings) |

Annotation: |

max timestep output
0.1s every 0,5 sec

Settings:

Mesh: 51x51 = 2601 elements Geometry size: (22.0,22.0) microns

=1 Paramatars with valnes channad fenm dafanltc

[ 5Z5B /122 VER




IOMODEL: FRAPBInding Tut
A -

File View Server Tools Help
= thsmlngv d| % Geometry | & specifications | Prntocols| 2 Simulations
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Next: VCell PIP2
to IP3 Tutorial
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