VCell Tutorial

PH-GFP binding to PIP2 and
IP3

Create a biomodel and 3D spatial (PDE) application to
simulate pleckstrin homology domain (PH-GFP) reporter of
PIP, to IP; conversion.



In this tutorial...

Create a biomodel with reactions involving membrane
and volume species.

Create a compartmental (ODE) application that uses
events to include time-dependent triggers.

Create a spatial deterministic (PDE) application of a
model using analytic equations to create a 3D
geometry

Define initial concentrations that are non-uniform in
space and create timed events in spatial models using
Boolean expressions

Create output functions for more complex analysis of
simulation results, e.g. to sum all fluorescent species in
a compartment.
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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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Continue creating compartments and membranes until from left
to right your diagram reads “c0”, “m0”, “c1”, “m1” and “c2”.
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Event Actions: [ Add Action ][ Delets Action ]
| units

Variable to modify |

Expression to evaluate when action triggered
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Tutorial_PH-GFP d| 24 Geometry | # Speﬂﬁﬁml Protocols | __ﬁ? Mml |ﬁ: Parameter Esti-naﬁon|

- Physiology
- #* Reaction Diagram Events | Electrical | Rate Rules |

{7 Reactions (3) Search | | AddNew | | Delete Selected |
- Structures (5)
@, Species (6)
2 Molecules (0) ime of 5.0 ¢ Mo actions defined

- Observables (0)
-~ Applications (2)

-- *"me sphere

VCell DB | BioModels.net | Pathway Comm! [ »

BioModels | MathModels | Geometries |
Search
‘_ Biological Models
_| My BioModels (tanyamiller 1221) {7)
_| Shared BioModels {5)
—I Public BioModels (516) Trigger: SingleTriggerTime [ Edit Trigger... ] [ Plot Trigger... ]
[#-L_] Tutorials (3)
—I Edu;ton (33) Action Delay (sec): |U.U | i@ evaluate at trigger time () evaluate after delay
[~ Tutorial VCell 6.0 (Rule-based) (7) .
Event Actions: I : —

Variable to modify Expression to evaluate when action triggered Units I

Object Properties | Problems (0 Errors, 1 Warnings) |

I Click “Add Action”. I
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File View Server Tools Help

Tutorial_PH-GFP
- Physiology
- #* Reaction Diagram
- Reactions (3)
) Structures (5)
@, Species (6)
2 Molecules (0)
'E:} Observables (0)
- Applications (2)
-- *"me sphere

-

s

| 6 Geometry | £ Specifications| ~ Protocols | 2 simulations | |/C; Parameter Estimation|

VCell DB | BioModels.net | Pathway Comm! [ »

BioModels | MathModels | Geometries |

¥ Search

Events | Electrical | Rate Rules|

| AddNew | | DeleteSelected |

Mo actions defined

Search |

Biological Models
_| My BioModels (tanyamiller 1221) (7)
_| Shared BioModels {5)
-] Public BioModels (516)
-] Tutorials (5)
-] Education (33)
_| Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems (0 Errors, 1 Warnings) |

I i I il

Click the drop down menu and select “Stim” I

|

(7 evaluate after delay

Action Delay (sec): 0.0

Mew Action Event
|| Delete Action |

Units

4|

I Variable to modifiy when action triggered [Stim

| click “ok”. |
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: Tutorial_PH-GFP d| i Geometry | & Speﬂﬁﬁml Frotocols | _ﬁ? wml L Parameter Egt'lﬂaﬁon|
= Physiology
- #* Reaction Diagram Events | Electrical I Rate Rulesl

~© Reactions (3) Search | [ AddNew | [ Delete selected
) Structures (5)
@, Species (6)
2 Molecules (0)
'E:} Observables (0)
- Applications (2)

-- *"me sphere

VCell DB | BioModels.net | Pathway Comm! [ »

BioModels | MathModels | Geometries |
Search

‘_ Biological Models

_| My BioModels (tanyamiller 1221) {7)

_| Shared BioModels {5)

-] Public BioModels (516)

_| Tutorials (5)

—I Edu;ton (33) Action Delay (sec): |U.U i@ evaluate at trigger time () evaluate after delay

[~ Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems (0 Errors, 1 Warnings) |

Event Actions: [ Add Action ][ Delete Action

Variable to modify
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: Tutorial_PH-GFP d| i Geometry | & Speﬂﬁﬁml Frotocols | _ﬁ? wml L Parameter Egt'lﬂaﬁon|
= Physiology

- #* Reaction Diagram
~ 2 Reactions (3) Search |
) Structures (5)
@, Species (6)
2 Molecules (0)
'E:} Observables (0)
- Applications (2)

-- *"me sphere

Events | Electrical | Rate Rules|

VCell DB | BioModels.net | Pathway Comm! [ »

BioModels | MathModels | Geometries |
Search

‘_ Biological Models

_| My BioModels (tanyamiller 1221) {7)

_| Shared BioModels {5)

—I Public BioModels (516) Trigger: SingleTriggerTime [ Edit Trigger... ] [ Plot Trigger... ]

[#-L_] Tutorials (3)

—I Edu;ton (33) Action Delay (sec): |U.U | i@ evaluate at trigger time () evaluate after delay

[~ Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems (0 Errors, 1 Warnings) |

Event Actions: [ Add Action ][ Delete Action

Variable to modify Expression to evaluate when action triggered
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% BIOMODEL: Tutorial_PH-GFP (Tue Jul 28 11:33:04 EDT 2015) -- VCell 6.0 (build &) =

File View Server Tools Help ‘ % event trigger -
Tutorial_PH-GFP . d| 4, Geometry | & Spe‘
- Physiology "l S | Pre-Defined Trigger conditions
+* Reaction Diagram I i@ at a single time E-b
- Reactions (3) search A [ Delete Selected
- Structures (5) () variable exceeds upper limit | b3_Cyt - | | |
) species (6) Event
-~ Molecules (0) 3 I (™) variable below lower limit | P3_Cyt - | | |
f:!- Observables (0) eventl
Hﬁpp:maéjnlﬁ (2) () list of times |DE |
[ 4|5 sphere . ang
By, steady state Choose the desired condition
.2 Geometry | and type in a value. Click “OK".
. ..... &° Specifications () linear :
""" # values |3 |
| i g2 Simulations &
AV Min |10 |
VCell DB | BioModels.net | Pathway Comm! [ »
BioModels | Maﬁﬂﬂodelsl Geometries| © log time range i |1':":"':I |
Search #walues |3 |
Biological Models =

_| My BioModels (tanyamiller 1221) (7)
_| Shared BioModels {5)

-] Public BioModels (516)

_| Tutorials (5)

_I Education (33) Action Delay (sec): 0. | evaluate after delay
-] Tutorial YCell 6,0 (Rule-based) (7) .

Object Properties | pr (71 when condition becomes tr$ | |

Trigger:

| ok ]i::ancei]

Event Actions: | AddActon || Delete Action
Variable to modify Expression to evaluate when action triggered Units
Stim 1.0 KM

TOMMECTED (tanyamiller 1221
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File View Server Tools Help
PIP2IB3Tutorial d| 4, Geometry | 4° Specifications | Protocols | #2 Simulations | [ Parameter Estimation |

Events | Electrical | Rate Rules |

> #* Reaction Diagram
’ﬁ' Reactions (3) Search |
-2 Structures (5)

- Species (6) Trigger Condition Actions
- Molecules (0) Act
... Observables {0) H
= Applications (1) I

[ Add New ][ Delete Selected

(t = 5.0) s after trigger reset Stim

at time of 5.0 5

Double click “event0” and type in “Inact” (Inactivation).

& Simulations Press “Enter” on your keyboard to finalize.
| Parameter Estima —
Parameters, Functions and Units

S Mt
i

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

-

BioModels | Maﬂ'ﬂodelsl Gemetries|

Search
\_ Biological Models
-] My BioModels (astth234) (2) =

__| Shared BioMadels (0) Object Properties | problems (3 Errors, 1Warnings) | Network Generation Status |

.| Public BioModels (514)

L1 Tutorials (5) Trigger: SingleTriggerTime [ Edit Trigger. .. | | PlotTrigger... |

.| Education (33)
(-] Tutorial VCell 6.0 (Rule-based) (7) Action Delay (sec): |U.U

| | (@ evaluate at trigger ime () evaluate after delay |

Event Actions: [ Add Action ][ Delets Action ]
| units

Variable to modify |

Expression to evaluate when action triggered
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Tutorial_PH-GFP d| 24 Geometry | # Speﬂﬁﬁml Protocols | __ﬁ? Mml |ﬁ: Parameter Esti-naﬁon|

- Physiology
- #* Reaction Diagram Events | Electrical | Rate Rules |

2 Reactions (3) Search | | addNew | [ Delete Selected |
) Structures (5)
- ) Species (6) Trigger Condition Actions

‘E:‘ Molecules (0) at time of 5.0 5 on trigger reset Stim

@' Observables (0) at time of 6.0 5 Mo actions defined

- Applications (2)
-- *"me sphere

VCell DB | BioModels.net | Pathway Comm! [ »

BioModels | MathModels | Geometries |
Search

‘_ Biological Models

_| My BioModels (tanyamiller 1221) {7)

_| Shared BioModels {5)

—I Public BioModels (516) Trigger: SingleTriggerTime [ Edit Trigger... ] [ Plot Trigger...

[#-L_] Tutorials (3)

—I Edu;ton (33) Action Delay (sec): |U.U | i@ evaluate at trigger time () evaluate after delay

[~ Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | Problems (0 Errors, 1 Warnings) |

Event Actions:
Variable to modify Expression to evaluate when action triggered

I Click “Add Action”. I
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File View Server Tools Help
Tutorial_PH-GFP d| 4, Geometry | &° Specifications |~ Protocols | g€ simulations | [<; Parameter Estimation |

- Physiology
- #* Reaction Diagram Events | Electrical | Rate Rules |

~© Reactions (3) Search | [ AddNew | [ Deleteselected |

) Structures (5)
- ) Species (6) Trigger Condition Actions

at time of 5.0 5 on trigger reset Stim
2 Molecules (0) ¢
@' Observables (0) at time of 6.0 5 Mo actions defined
- Applications (2)
-- *"me sphere

-

VCell DB | BioModels.net | Pathway Comm! [ »

BioModels | MathModels | Geometries |

Search
" | Biological Modelz

G-] My BioModels (tanyamiller 1221) (7) ) -
i Object Properties '
&1 | Shared BioModels (5) ] pe | Problems {0 Errors, 1 Warnlngs}|

() Public BioModels (516) Trigger: Si1 Click the drop down menu and select “Stim”. I
[#-L_] Tutorials (3) .

—I Edu;ﬁon (33) Action Delay (sec): 0.0 1 - — - i (7 evaluate after delay
[1-{_| Tutorial VCell 6.0 (Rule-based) (7) Mew Action Event
|| Delete Action |

v]I Units

Variable to modifiy when action triggered [Stim

| Click “OK”. |
TOMMECTED (tanyamiller 1221 m ili { 157.3MB
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File View Server Tools Help

B N P —————————————— e —

P;“ﬁtf“:;f"'mp Click “Geometry” > “Structure Mapping”.

o m w
- #* Reaction Diagram Ceometry Definition |
- Reactions (3) *
- Structures (5) Lk‘ tures) Leometry (subdg
@ Molecules (0)
- Observables (0)

C tment
(1 Applications (2) ompartmen

.. dy ME sphere

-- "';r‘m H steady state

----- Parameters, Functions and Units

[+ Pathway hd
4 3

S, Volume and Surface Caloulator ==

VCell OB | BigMedels.net | Pathway Comm ™

| | - t ‘I ‘ Structure Size Surface : Volume Volume : Volume

BIQMQdElS | Maﬁ‘lMudElS | GEGITIEtriES| l:.!r,.t 459.?94 [ |.||'I'I3 ] D. 523 183

|l Nuc 33,389 [ pm? ] 0.06381897
Biological Models

o EC 476.817 3

_| My BioModels (tanyamiller 1221) (7 [1m?]

_| Shared BioMadels (5) MM 49.8 [pmt ] 1215092

_| Public BioModels {515) PM 501.304000000000 14 |E 95913667

_| Tutarials (5)

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

R

w
Object Properties | Prablems (0 Errors, 1 '.fu'arnings]| \

Select only one object (e.g. sf \
In the Size column for “Cyt”, “Nuc”, “EC”, “NM” and “PM”

type in “489.794”, “33.389”, “476.817"”, “49.8” and
“501.804” respectively.
Press “Enter” on your keyboard to finalize.

COMMECTED (tanyamiller 1221
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File View Server Tools Help

<
= d| 4, Geometry | ® Specifications | Protocols | # Simulations | |- parameter Estimation

Simulations | Qutput Functions | Generated Math |

> i+ Reaction Diagram
@ Reactions (3) = Go to the simulations tab and
- Structures (5) . . ..

.. © spedies (6) Name click the new simulation icon.  |e
- Molecules (0) ’
... Observables {0)
- Applications (1)

oI e
b

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

BioModels | Maﬂ'ﬂodelsl Gemetries|

Search
| Bilogical Models
-] My BioModels {astth234) (7) =

] Shared BioModels (0) Object Properties | Problems (0 Errors, 1 Warnings) |
.| Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)
-] Tutorial veell 6.0 (Rule-based) (7)

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




MODEL: BioMod

.
File View Server Tools Help

BioModell

E1- Physiology

> #* Reaction Diagram
- Reactions (3)

- Structures (5)
'@- Molecules (D)

.. Observables (0)
= Applications (1)

|ﬁ: Parameter Estimation
Parameters, Functions and Units

d| 4, Geometry | 4° Specifications | Protocols | #F Simulations | <> parameter Estimation |

Simulations | Qutput Functions | Generated Math |

EX: I #—| Click the edit simulation icon.

 Meme | EndTme | OutputOpton e Runring Status
Simulationd 1.0 keep every 1 sample Combined IDA/CVODE not saved nao

i »u @O

Results

oI T
b

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

BioModels | Maﬂ"l.l'ﬂodelsl Gemetries|

Search
1 Biological Models
#1-_] My BioModels (astfh234) (10)
¥l-_ ] Shared BioModels (0)
#-(__] Public BioModels (514)
71-.] Tutorials (5)
#1-_] Education (33)
11-_] Tutorial VCell 6.0 (Rule-based) (7)

Object Properties | problems (0 Errors, 1 \Warnings) | () Database File Info | Network Generation Status

Annotation: |

max timestep output Sensitivity Analysis

Settings:
1.0s keep every 1sample, at most 1000

no

—{=! Parameters with values changed from defaults
Parameter Mame | Default

ECTED (astth234)
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File View Server Tools Help

£2 Edit: Simulation0

BioModell

E1- Physiology

> #* Reaction Diagram
- Reactions (3)

- Structures (5)
>*‘,:} Molecules (D)

.. Observables (0)
= Applications (1)

- &

|ﬁ: Parameter Estimation
Parameters, Functions and Units

SH I

: ]
mﬁé Click “Solver”. |

Choose solver algorithm and fine-tune time conditions:

v]‘iu

I Integrator [I.DA (Variable Order, Variable Time Step, ODE/DAE)

~= General

Time Step
————

st Click the drop-down menu next to Integrator. Click
“IDA (Variable Order, Variable Time Step, ODE/DAE)”.

Time Bounds Error Tolerance

b

VCell DB | BioModels.netI Pathway Comm I

Local Sensitivity Analysis

BioModels | MamModelsl Gemetries|

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

~= Qutput Options
(@ Keep Every time samples and at most time samples
() Output Interval I:I gecs

©) OutputTimes |

(Comma or space separated numbers, e.g. 0.5, 0.8, 1.2, 1.7)

MECTED (astfh234)




OMODEL: BioMaodell
i

File View Server Tools Help

BioModell

E1- Physiology

> #* Reaction Diagram
- Reactions (3)

- Structures (5)
>f:} Molecules (D)

.. Observables (0)
= Applications (1)

—

~

d| 4, Geometry | 4° Specifications | Protocols | #F Simulations | <> parameter Estmation |

£8 Edit: Simulation0

Parameters| Solver |

Choose solver algorithm and fine-tune time conditions:

Protocols

 speciications| Type “30.0

” for the Ending Time Bound. !”aﬂaﬂemeﬂb&ﬂ:mﬂmﬂ R

Ly Simulations|

|ﬁ: Parameter Estimation
Parameters, Functions and Units

SH I

L

ﬂI Type “0.01” For the maximum v,

=l General |
Ime Bounds Error lolerance

Minimurm

b

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

Starting 0.0 W | Absolute | 1,0E-5

Default

BioModels | Maﬂ'ﬂodelsl Gemetries|

Relative |1.0E-9

IEnding 30.0 |

[ Search

Biological Models
(-] My BioModels {astth234) (8)
[ ] Shared BioModels {0)
[ ] Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)
-] Tutorial veell 6.0 (Rule-based) (7)

Local Sensitivity Analysis

=] Qutput Options

(@) Keep Every

|Iﬁme samples and at most time samples

10

"

I Type “10” for t

h

time Samples- I (Comma or space separated numbers, e.g. 0.5, 0.8, 1.2, 1.7)

I Click “OK”. |

| ok || cancel |




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

Simulations | Output Funcﬁonsl Generated Maﬂ1|

> #* Reaction Diagram
- Reactions (3) |@%@@ I "I. .@H’

2 Structures (5)
End Time ] Running Status Results

- 7 Molecules (0) Simulationd 30.0 keep every 10 samples  |Combined IDA/CVCODE not saved no

@- Observables (0)

=g Applicatinns (1)
= 44 = Steady State I Select the simulation and click the green play button. I

S Mt
i

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

BioModels | Maﬂ'ﬂodelsl Gemetries|

Search
\_ Biological Models

-] My BioModels (astfh234) (10)

t-__] Shared BioModels (0) Object Properties | problems (0 Errors, 1 \Warnings) | () Database File Info | Network Generation Status

-1__| Public BioMadels (514)

: _| Tutorials {5) et |

: | Education (33)

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

Settings:
0.01s keep every 10 samples, at most 1000 | 1. - na

Sensitivity Analysis

—{=! Parameters with values changed from defaults
Parameter Mame | Default

ECTED (astfh234)
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File View Server Tools Help @ Save document:

—= Search

> #’ Reaction Diagram |
) Reactions (3) Advanced =» -
%----gﬁtmtumﬁ} |L| u . @ |°
() Species (6) ——

-2 Molecules (0)
.7 Observables (0)
- Applications (1)

W [My BioModels (asti234) (7) Click a folder to save your model in.

£ | DioMode
-] FRAPBindingTutorial E
-] FRAPTutorial

_| Model2

_| new stuff

-] PathwayCommons

-] tutorial 3

|ﬁ: Parameter Estimation
Parameters, Functions and Units

oI e
b

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

Selected BioModel Summary

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

no

Under “Please type a new name:”,
type a name for your model. fefBxpression
Flease type a new name:
PIP2tolP3Tutorial |

Click “Save”. I




- Physiology

> #* Reaction Diagram
- Reactions (3)

- Structures (5)
'@- Molecules (D)

.. Observables (0)
=g Applicatinns (1)

=% /4t = Steady State

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

Simulations | Qutput Functions | Generated Math |

Ia%@@

End Time i Running 5tatus

cults
Simulationd 30.0 keep every 10 samples completed VES

Click the results icon once
“Simulation0” is completed.

oI e
b

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

BioModels | MathModels | Geometries |

[ Search

Biological Models
#1-_] My BioModels (astfh234) (9)
¥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, 1 Warnings) | Network Generation Status

Annotation: |

max timestep output Sensitivity Analysis
0.01s keep every 10 samples, at most 1000 . . no

Settings:

—=] Parameters with values changed from defaults

Parameter Name | Default
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PIP2IB3Tutorial

E1- Physiology

> #* Reaction Diagram
- Reactions (3)

- Structures (5)
>f:} Molecules (D)

.. Observables (0)
= Applications (1)

|ﬁ: Parameter Estimi
Parameters, Functions and

oI e
b

VCell OB | BioModels.netI Pathwa

BioModels | MamModelsl Geame

Biological Models
#1-_] My BioModels (astfh234) (9]
#-._ ] Shared BioMadels {0)
#-{__| Public BioModels (514)
[~ ] Tutorials {5)

[ ] Education (33)
; -] Tutorial vCell 6.0 (Rule-basg

Check the display options

to see different graphs

i AMIS: ‘

=l Display Options:
Other

Reactions

Spedies

Act.delay

Act, triggerFunction
Inact.delay

Inact. triggerFunction

PIP2_PHGFP_PM
PIFZ_FM

Stim
UnitFactor_uM_um3_molecules_neg_1

Plot Legend:

I Click “X” to close the results. %‘S

Click on various species to view their
concentrations over time. Press “ctrl” on
your keyboard while clicking on species to

compare multiple species at once.
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File View Server Tools Help
PIP2toIP3Tutorial f Name Math Type
2 thim o Steady State compartmental deterministic
> +* Reaction Diagram
) Reactions (3)
-2 Structures (5)
f:} Molecules (D)

... ™™ Observables (0)

E

ications” > “Add New” > “Deterministic”. I

oI e
b

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

BioModels | Maﬂ'ﬂodelsl Gemetries|
Search

‘_ Biological Models | Add New Delete More Copy Actions = Search |
£ My BioModels (astfh234) (8)

T| Shared BioModels (0) Object Properties | Problems {0 Errors, 1 '.fu'arningsj|
-.__| 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)




-
C M{]DE PIP2tclP3Tutorial (Wed Jul 08 16:37:27 EDT 20153) -- VCell 6.0 (build 3)

File View Server Tools Help

PIP2toIP3Tutorial

&1 Physiology

Math Type

rompartmental deterministic

i 3¢ Reaction Diagram

@ Reactions (3)

) Structures (5)
>*E:} Molecules (D)
@- Observables (0)

-- dfdt% Application0
G- 415 Steady State

=R Applications (2)] Double click “Application0” and type “Spatial”.
Press “Enter” on your keyboard to finalize.

Parameters, Functions and Units
+-- Pathway

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

BioModels | Maﬂ'ﬂodelsl Gemetries|
Search

Biological Models

[ Add New ] [ Delete ] [ Mare Copy Actions + ] Search

(-] My BioModels {astth234) (8)

%

[ ] Shared BioModels {0)
[ ] Public BioModels (514)

Object Properties | problems (0 Errors, 1 Warnings) |

[~ ] Tutorials {5) Application Mame
| Education (33) .
-] Tutorial veell 6.0 (Rule-based) (7) e

Summary

|Applimﬁur10

# Deterministic
24, Compartmental
# math not generated
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File View Server Tools Help

PIP2toIP3Tutorial

&) Physiology

- ¢ Reaction Diagram

@' Reactions (3) Domain: 0D, comparhﬂen* | Edit Domair. .. |

- Structures (5) y ——————

- Species (6) |

-3 Molecules (0) . Comnpartment I
| |

@- Observables (0) —
= Applications (2) Double click “Spatial” and click
: “Geometry” > “Geometry Definition”.

| Export... || Edit Image l[ Add Geometry

Mame

Click “Add Geometry” >
”NeW”,

Delete

I
| Back
|
|

|
Add Subdomain * |
|

|ﬁ: Parameter Estimation
i} dyy, s Steady State

VCell DB | BioModels.net | Pathway Comm | Sabio |
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-7 Structures (5) i
@, Species (6)

-2 Molecules (0) X Axds: IP3_Cyt |IP3_PHGF...|PH_GFP_Cyt|PIP2 PHG...| PIPZ_PM
-7 Observables (0) I TR | T e | e | o

- Applications [2) ¢ Ao 4,4919299 |5.851971... |4.148023... |7.041390... |4073.135 115926.87
H LiH

& dz,E Spatial ? _ 4.5919299 |5.854535... |4.145464... |7.039896... [4073.3211 |115926.68
—=| Display Options:
7] Other 46919299 |5.856772... |4.143227... |0.07033593 [4073.4835 |115926.52
[}F] Reactions 47919299 |0.05858725 |0.04141275 |7.037456... [4073.6251 |115926.37
[7] Species 43019299 |5.860428... |4.139571... |7.036465... [4073.7487 |115926.25
49919299 |5.861915... |4.138084... |7.035600... [4073.8566 |115926.14
5
Act.delay
Act. triggerFunction 5 5862026, |4 137973... |7.0B0535. .. |4073.0646 |115926.14
Inact.delay 5.0000001 [0.0586204 |4.137973... |7.0f5535... 4073.8646 [115926.14
Inact. friggerFunction 5.0001387 |5.875901... |4.137972... ?.DI5534... 4073.8698 |115926.14
m 5.0083242 [0.06692137 |4.140281... |7.0f3088... |4073.872 [115926.13
1 IP3PH 5.0438407 |0.10181556 |4.202515... s.glzsss... 4073.778  |115926.22
1 PIP2_PH
BioModels | MathMadels | Geometr|, | [7_r2

VCell OB | BioModels.netI Pathwa

Scroll down the spreadsheet and find where t = 5. Hold down
— KFlux_PM_Cyt “ctrl” while clicking the cells for “IP3_Cyt”, “IP3_PHGFP_Cyt”,
| Biological Models Kr TP 3P “PH_GFP_Ct”, “PIP2_PHGFP_PM?”, and “PIP2_PM".

Kr_PIP2_PH
B ———
- PH_GFP_Cyt ) ) ) o, : :
-] Shared BioModels (0) H_GPCyt B 5070720 |0.51844177 |8.953116... [0.04181103 |3983.0061 |116016.06
-] Public BioModels (514) SRS ERL 5.6079729  [0.60573659] go05  |116055.91
s : PIP2_PM o ”
£ Tutorials (5) — s.079723 |0.saa11s22f Click “Copy cells®.  Esas 11609065
L

> Stim
-] Education (33) )
= UnitFactor_uM_um3_molecul 1 5.8079729 [0.78050 TOTTETTETSTTTTITTTOTINSTO2SY |116146.07
(-] Tutorial VCell 6.0 (Rule-bass nitractor_uf_um._molecules_neg_

59073729 |0.36814%64 |0.1398233 |[3.039064... |3805.6621 (116194.34
& 0.94879624 |0.15120376 |2.893335... [3760.1513 |116239.85
& 0.94873624 |0.15120376 |2.893335... [3700.1513 |116239.35
6.0000039 |0.94879576 |0.15120424 (2.893329... |3760.1493 [116239.85
6.0020171 |0.9485451 |0.1514519 [2.890404... |3739.1449 [116240.86
6.0196671 |0.9404244 |0.1535756 (2.870298... |3750.3298 (116249.67

_| My BioModels (astfh234) (9]




File View Server Tools Help

T s RS e
) Stnmturﬁt[;} & spedifications | Pmtoco&sl ..?F Smlahor‘ts|

-2 Species (6) Spedies | Reaction | Netwark|
2 Molecules (0) =
.. Observables (0) Spedes structure
= Applications (2) IP3_PHGFP_Cyt oyt
PH_GFP_Cyt Cyt
Stim
IP3_Cyt
PIP2_PHGFP_PM
PIP2_PM

5
=
g

OO|@

El

OO

Right click the cell in the “Initial Condition”
column and “IP3_Cyt” row and click “Paste all”.

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

BioModels | MathModels | Geometries |
Search

1 Biological Models

#1-_] My BioModels (astfh234) (9)

¥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, 1 Warnings) | Network Generation Status |

Description Parameter
initial concentration for IP3_Cyt initConc
diffusion constant for IP3_Cyt diff
Boundary Condition X- for IP3_Cyt BC_¥m
Boundary Condition ¥+ for IP3_Cyt BC_¥p
Boundary Condition ¥- for IP3 Cyt BC ¥Ym




OMODEL: PIP2IB3Tutc
i .

File View Server Tools Help

————eTTE T —_—
) Structures (5) 4, Geometry | @° Spedifications | Protocols | 2 simulations

-} Species (6) Spedes | Reaction | Network|
“,:} Molecules (D)

- Observables (0)
- Applications (2)

£ dgy B Spatial

@ Choose Parameters to Paste

initConc '0.04137973561

initConc '0.070355358449

initConc '0.05862026438

FIF2 PHG initConc '4073.86464532

PIFZ M initConc '115926.135354

_q{(-’ Simulations
|ﬁ: Parameter Estimation

Click “Select All” > “OK”. |

VCell DB | BioModels.netI Pathway Comm I Sabi

BioModels | MathModels | Geometries |
Search

1 Biological Models
-] My BioModels (astfh234) (g)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)

L] Tutorials (5)

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

LUl

| ok || cancel |

—
Object Properties | problems (0 Errors, 1 Warnings) | Network Generation Status |
Description Parameter

initial concentration for IP3_Cyt initConc
diffusion constant for IP3_Cyt diff
Boundary Condition X- for IP3_Cyt BC_¥m
Boundary Condition ¥+ for IP3_Cyt BC_¥p
Boundary Condition ¥- for IP3 Cyt BC ¥Ym




File View Server Tools Help
T s AL oNS (0] _ _
- Structures (5) @ spedficatl Check off “Clamped”
g Species (6) Spedies | Reaction | Network | for “Stim”.

Molecules (D) . i ;

- Observables (0) Spedies tial Condition
= Applications (2) IP3_PHGFP_Cyt 0.041379735611579385 10.0
& dz,E Spatial PH_GFP_Cyt . 0703553540 10.0

oriosmato) I
IP3_Cyt . 10.0
PIP2_PHGFP_PM 4073.854645527191

PIP2_PM 115926, 1353546728
Type “((t>5)&&(t<6))" in
7 Simulations the “Initial Condition”

| Parameter Estimation column for “Stim”.

o=

0.1
0.1

OOoQE

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

BioModels | MathModels | Geometries |
Search

1 Biological Models

#1-_] My BioModels (astfh234) (9)

¥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, 1 Warnings) | Network Generation Status |

Description Parameter Expression
initial concentration for Stim initConc FOA+18 ([ fE=50) &% fE=60)) )




-7 Structures (5)
@, Species (6)
'E:} Molecules (0}

- Observables (0)
= Applications (2)

=N d{“E Spatial

_q{(-’ Simulations
|ﬁ: Parameter Estimation

d| 4, Geometry | ® Specifications | Protocols | A& Simulations

Simulations | Qutput Functions | Generated Math |

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

BioModels | MathModels | Geometries |

[ Search

Biological Models
[-_ ] My BioModels {astth234) (9)
[ ] Shared BioModels {0)
[ ] Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)
-] Tutorial veell 6.0 (Rule-based) (7)

Go to simulations and click
the add simulation icon.

il

Object Properties | Problems (0 Errors, 1 Warnings) | Network Generation Status

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




File View Server Tools Help

-7 Structures (5) d| 4, Geometry | & specifications | Pmtoco&s| ,_f,iic-’ Simulations

() Species (6) Simulations | Quiput Functions | Generated Math |
'E:} Molecules (0}

- Observables (0) | @ % @I@

--- Applications (2)

Hod i —_—
& 'r""lg Spatial Simulation . 1.0 every 0.055 Fully-Implicit not saved

Click the edit simulation icon. I

P cimuition|

= diy /s Steady State

_q{(-’ Simulations
|ﬁ: Parameter Estimation

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

BioModels | MathModels | Geometries |

Search
1 Biological Models

#1-_] My BioModels (astfh234) (9)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

e
Object Properties | Problems (0 Errors, 1 Warnings) | Network Generation Status

Annotation: |

max timestep output
0.1s every 0,05 sec

Settings:

Mesh: 51x51x51 = 132651 elements Geometry size: (10.0,10.0,10.0) microns

[ e 2o R

=1 Paramatars with valnes channad fenm dafanltc




File View Server Tools Help

£8 Edit: Simulationl

-7 Structures (5)
@, Species (6)
".E:} Molecules (0}

- Observables (0)
= Applications (2)

=N d{“E Spatial

P cimuition|

= diy /s Steady State

_q{(-’ Simulations
|ﬁ: Parameter Estimation

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

BioModels | Maﬂ'ﬂodelsl Gemetries|

[ Search

Biological Models
#1-_] My BioModels (astfh234) (9)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
1] Tutorial VCell 6.0 (Rule-based) (7)

Paramete Mesh | sglver I C||Ck ”MeSh”. i

—=] Mesh Size

Mesh Size (elements Lock aspect ratio

Geometry Size (um) (10.0, 10.0, 10.0)

X |31

Y |31

£ |31

Total Size (elements) 31w 31x31=29791

Spatial Step (um) Ax |n.3333333333333333

Ay |0.3333333333333333

Az 0.3333333333333333

Leave “Lock aspect ratio”
checked off. Type “31” for X.

Ohject Prope

Annotation:

| oK || Cancel |

Settings:

MEE UMESTED | OOpoT | rertor | dos mr

0.1s every 0,05 sec

Mesh: 51x51x51 = 132651 elements

=1 Paramatars with valnes channad fenm dafanltc

Geometry size: (10.0,10.0,10.0) microns




%ﬁ
OMODEL: PIPZIB3Tut = I_E-I
- i

£8 Edit: Simulationl

File View Server Tools Help
T REaCLons (3]
) Structures (5) | Parameters | Mesl|| Solver Click “Solver”.
@, Species (6)
f:} Molecules (0}

- Observables (0)
= Applications (2)

=N d{“E Spatial

Choose solver algorithm and fine-tune time conditions:

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

P cimuition|

= "'I#E Steady State = General

Time Step

Time Bounds Errar Tolerance
Minirmurm |—|
Starting (0.0
_q{(-’ Simulations Default I Type “20.0” for the

| Parameter Estimation ey 2.0 Ending Time Bound.
|

: 3 Local Sensitivity Analysi
BioModels | MathModels | Geometries | [ Local Sens L

Search Output Options
: (7 Keep Every I:l time samples and at most fime s3mples

Type “0.2” for the
Output Interval.

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

Biological Models
#1-_] My BioModels (astfh234) (9)
#-___| Shared BioModels (0) @ _
#l-_] Public BioModels (514) ® Gupstitenal (02 S
e[| Tutorials (5)
#l-_] Education (33)
1] Tutorial VCell 6.0 (Rule-based) (7)

Miscellaneous

Ohject Prope
Annotation: Click “OK”.

TR OIMESTER TOTPOT
0.1s every 0,05 sec

Settings:

Mesh: 51x51x51 = 132651 elements Geometry size: (10.0,10.0,10.0) microns

=1 Paramatars with valnes channad fenm dafanltc




File View Server Tools Help

T s AL oNS (0] —
-7 Structures (5) ek Geometry | £ Spedifications Frotocols ,_f,iic-’ Simulations

- Species (6) I Output Functions §Generated Math

'E:} Molecules (0} | ;

- Observables (0) | Delete Function |
H...,ﬁppﬁcﬂﬁnns (2) Expressic | ST I
= d{“E Spatial

I Click “Output Functions” > “Add Function”. I

P cimuition|

= diy /s Steady State

_q{(-’ Simulations
|ﬁ: Parameter Estimation

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

BioModels | MathModels | Geometries |

Search
1 Biological Models

#1-_] My BioModels (astfh234) (9)
¥l-_ ] Shared BioModels (0)
#l-_] Public BioModels (514)
e[| Tutorials (5)
#l-_] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

e
Object Properties | Problems (0 Errors, 1 Warnings) | Network Generation Status

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




) Structures (5) d| i, Geometry | #® sSpedifications | Prutocols| 2 Simulations
- () Species (6) Simulations | Output Functions | Generated Maﬂ1|

".E:} Molecules (0}
- Observables (0) Add Function ] | Delete Function |
= Applications (2)
=N d{“E Spatial

| Defined In I

E{ Simulations | I Type “fluorescence” for the Function Name. I

= diy /s Steady State
|

@ Add Qutput Function

__,r*:-’ Simulations Function Mame |fluorescence

|ﬁ: Parameter Estimation Function Expression |IP3_PHGFP_Cyt+PH_GFP_Cyt

VCell OB | BjoModels.netI Pathway Comm I Sabio| 1 I ’ Mext == ]I [ Cancel

Search ]
_| Biological Models Type “IP3_PHGFP_Cyt+PH_GFP_Cyt”

-/ | My BioModels {(astth234) (9 ] ]

;¥ jsgared Eim;:els © 16 for the Function Expression. I Click “Next >>". I
[ ] Public BioModels (514)
[~ ] Tutorials {5)
[ ] Education (33)

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

BioModels | Maﬂ'ﬂodelsl Gemetries| | T

Object Properties | Problems (0 Errors, 1 Warnings) | Network Generation Status

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




File View Server Tools Help

-7 Structures (5) d| 4, Geometry | ® Specifications | Protocols | A& Simulations

- () Species (6) Simulations | Output Functions | Generated Maﬂ'1|

".E:} Molecules (0}

- Observables (0) Add Function ] | Delete Function |
H...A.pprmaﬁnl'ﬁ (2) — |DEI'I'IEd In I
=8 d{“E Spatial

Pl simulations| I Click the drop-down menu and choose “Cyt”. I

= diy /s Steady State I

@ Add Qutput Function 1

_q{(-’ Simulations
. . Defined In: [Cyt
|ﬁ: Parameter Estimation

<cheion ] Lo [ G

BioModels | MathModels | Geometries | i

Search
| Bilogical Models . uEs s L”
#1-_] My BioModels (astfh234) (9) I Click “Finish”. I
¥l-_ ] Shared BioModels (0)
7l-|_ ] Public BioModels (514)

; -] Tutorials {5)
-] Education (33)
; -] Tutorial vCell 6.0 (Rule-based) (7)

VCell DB | BioModels.netI Pathway Comm I Sabm|

Object Properties | Problems (0 Errors, 1 Warnings) | Network Generation Status

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




BIOMODEL: PIP2IB3T

File Wiew Server Tools Help
T s AL oNS (0] e

€ Structures (5) d| x4 Geometry | & specifications | Prntocols| 2 Simulations

() Species (6) Simulations | Qutput Functions | Generated Math |

".E:} Molecules (0}

- Observables (0) I

-|-- Applications (2) Output Option Running Status

Hod i —_—
& 'r""lg Spatial Simulation1 20.0 every 0.2 Fully-Implicit not saved

Back to simulations, Click

g simulations | the green play icon.

= diy /s Steady State

_q{(-’ Simulations
|ﬁ: Parameter Estimation

VCell DB | BioModels.netI Pathway Comm I Sabm|

BioModels | MathModels | Geometries |

Search
1 Biological Models

#1-_] My BioModels (astfh234) (9)
¥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, 1 Warnings) | Network Generation Status

Annotation: |

max timestep output
0.1s every 0,2 sec

Settings:

Mesh: 51x51x51 = 132651 elements Geometry size: (10.0,10.0,10.0) microns

=1 Paramatars with valnes channad fenm dafanltc

ECTED (oo [ e 2o




File View Server Tools Help

=1 Physiology

- 3 Reaction Diagram
- Reactions (3}

- Structures (5)

-~ Species (6)

-3 Molecules (0)
-3 Observables (0)
= Applicaﬁnns (2)

=% "'I#E Spatial

P cimuiations

G- dfy /s Steady State
Parameters, Functions and Units
+-- Pathway

d| 4, Geometry | ® Specifications | Protocols | A& Simulations
Simulations | Qutput Functions | Generated Math |
E % = > u| @ E Q

End Time Output Option Running Status

Simulation1 20.0 every 0.2 Fully-Implicit completed yES

Once completed,
Click the results icon.

W

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

BioModels | MathModels | Geometries |

[ Search

Biological Models
#1-_] My BioModels (astfh234) (9)
¥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, 1 Warnings) | Network Generation Status | () Database File Info

Annotation: |

max timestep output
0.1s every 0,2 sec

Settings:

Mesh: 51x51x51 = 132651 elements Geometry size: (10.0,10.0,10.0) microns

M Maummsadaue waidbh srabene chanoand Funms dafaodlb-

EEEETER




BIOMODEL: PIP2IB3Tutorial (Thu Jul 09 13:29:23 EC

File View Server Tools Help

IE FLLYF L L 0
£ Physiology @ simulation results for Simulationl

o - - -
-+ Reaction Diag | view Data | Export Data | Post Processing Stats Data I Post Processing Image Data
-7 Reactions (3)

- Structures (5]
() Species (6) . ZEEEEEEF 53333333 Data Range (Min-Max)

-3 Molecules (0} | I I Auto (current time)
-3 Observables
= Applications (2)

51 dzq 8 Spatial

Time Slice View |

Max:  0.111735094110221565
0.11173509411022156

Min: 0.11173509411022155
0.11173509411022156

Color

G- Ay 2 Steady Sta
Parameters, Functio| | m AM | MM MD MR,

[+ Pathway ) Gray
- !

VCell DB BioModels.net | . 'é" BlueRed
BioModels All Variables = | (10 Click and drag the Z-Slicer slider

Search ] to adjust your view of the data.

Biological Models [P3_Cyt

-] My BioModels (astfll || ([P3_PHGFP_Cyt 7
-] Shared BioModels (| || |1_IP3PH
¥ ] Public BioModels (5] || [1_PIPZ_PH E

) Tutorials (5) 1r2 . / ™ D/C-

-] Education (33) KFlux_PM_Cyt
[- ] Tutorial vcell 6.0 (f || [<r_IP3PH
kKr_PIPZ_PH
PH_GFP_Cyt Slice [0-30]
PIPZ_PHGFP_PM Z [10] = 3.3333333
PIP2_PM | [
Stim
Stim_init_uM Axis: @ XY X2 DY
UnitFactor_uM_um3_molecul

Flot

|| I] = Paramatars with valieas rhanned feam dafanlts

| CONNECTED (astth234) | | 181.4MB | 222, amE -




IOMODEL: PIPZIB3Tuterial (Thu Jul 09 13:29

File View Server Tools Help

@ simulation results for Simulationl

- Physiology
- % Reaction Diag

View Data | Export Data | Post Processing Statgp

-7 Reactions (3)
- Structures (5]
'-':"'_, Species (6)
;'-":; Molecules (0]

-3 Observables
- Applications (2)
- diy Spatial

Protocols

G- Ay 2 Steady Sta
Parameters, Functio

[+ Pathway
-

vCell DB | BioModels.net I
BioModels | MathModels
Search ¥

Biological Models
-] My BioModels (astfl
r-. ] Shared BioMadels {
+-{__| Public BioModels (5
[~ ] Tutorials {5)
[ ] Education (33)
-] Tutorial VCell 6.0 (3

&l variables -

E fluorescence

IP3 Cyt
IP3_PHGFP_Cyt
1_IP3PH
1_PIPZ_PH

1r2
KFlux_PM_Cyt
kr_IP3PH

kr PIP2_PH
PH_GFP_Cyt
PIP2_PHGFP_PM
PIP2_PM

Stim
Stim_init_uM
UnitFactor_uM_um3_molecul

I To change the time frame being viewed, type in a
value under “Time” or hold down and drag the slider.

Slice View

|| Auto (current ome )

Max: 0.46862212138795756

0.46862212138795755
Min: 0.44476749591527353

0. 4447674959152 7/353

The maximum and minimum
correspond to the colors shown.

ad

T

Use this menu to view the

concentrations of different species 050
e [0-30

Z [10] = 3.3333333

I

Axis: @ XY ()XZ ©)YZ

1| [ r

| COMMECTED (astth234) |

|| I] = Paramatars with valieas rhanned feam dafanlts




BIOMODEL: PIP2IB3Tutorial (Thu Jul 09 13:29:23 EC

File View Server Tools Help

IE FLL) L L O
£ Physiology @ simulation results for Simulationl

o - :
~ " Reaction Diag | view Data | Export Data | Post Processing Stats Data I Post Processing Image Data
-7 Reactions (3)

- Structures (5]
-7 Species (6) . 2EBREEEF 53333333 Data Range (Min-Max)

-3 Molecules (0} I e I Auto (current time)
~© Observables Max:  0.468652212138795756
- Applications (2) 0.46862212138795756

= 47y Spatial

Time Slice View | |

Min: 0.44476749591527353

| | 0.44476749591527/953
Protocols
Color

G- Ay 2 Steady Sta :
Parameters, Functio| | m AM | MM MD MR,

[+ Pathway ® Gray
e 4 !

VCell DB BioModels.net | . "?" BlueRed

BioModels | MathMadels | All Variables v
S -

Biological Models [P3_Cyt
(-] My BioModels (astff || [[P3_PHGFP_Cyt

o] Shared Hotlodels ) 273 Use the dot tool to click on
7] Public BioModels (5] || |[1_PIP2_PH

) Tutorials (5) 1r2 a point within the data.
-] Education (33) KFlux_PM_Cyt
-] Tutorial vcell 6.0 (] || [ _IP3PH
Kr_PIF2_PH
PH_GFP_Cyt Slice [0-30]
PIPZ_PHGFP_PM Z [10] = 3.3333333
PIPZ_PM | ”
Stim
Stim_init_uM Axis: @ XY X2 @ Y2
UnitFactor_uM_um3_molecul

|| I] = Paramatars with valieas rhanned feam dafanlts

| COMMECTED (astth234) |




OMODEL: PIP2IB3Tutc
i .

File View Server Tools Help

| p—r VLR

@ simulation results for Simulationl

View Data | Export Data | Post Processing Stats Data | Post Processing Image Data

Selected Points
Plot Legend:

P[0] {5.566,5.565,3.333)

fluorescence at P[0] []

ick on any species to see its graph.

VCell DB
BioModel|
[ Sear

UnitFactor_uM_um3_molecules_neg_1 Click to view a
vcRegionVolume table of the data.

- | Potv || Rolw |

|| I -] Paramaterc with wvalnes channed frnm dafanlc
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