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SYCAMORE

“SYstems biology’s Computational Analysis and
MOdeling Research Environment*

Motivation

- to facilitate the set-up, simulation and analysis of new
biochemical models, particularly by non-expert users

- facilitates building and modification of biochemical
models

- view, analysis and refinement of models

- allows quick simulations

- interaction with other tools



SYCAMORE

Implementation features

- no installation required: web application

- database supported modelling: SABIO-RK

- one platform for different programs, including
- Copasi for simulation & sensitivity analysis
- JWS online for simulation & visualization
- gPIPSA for parameter estimation



Sycamore Homepage

http://sycamore.eml.org/
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SYCAMORE

2YCAMORE is a system that provides you with a faciliated access to a number of tools and
methads in order to build models of biochemical systems, view, analyse and refine them, as
well as perorm guick simulations. SYCAMORE is not intended to substitute for expert
simulation and modeling software packages, but might interact with those. It is rather
intended to support and guide systermn biologists when doing computational research.

COne impartant function of Y CAMORE is to allow you to build a draft model of your system
of interest in such a way that kinetic expressions and parameters are as close to reality as
possible. WWe want to emphasize that the resulting model still has a draft character and
should not be taken as "the final model". However, setting up your model in such a way that
parameters etc. are as close to reality as possible on the basis of literature data and
computational parameter estimation methods should faciliate any parameter fitting methods
that you want to employ later an.




Sycamore start screen

SUGH SYCAMORE
MOREe

SYCAMORE allows you to build, wview and edit models, to analyze and refine them, to perform simulations,
SYCAMORE sensitivity analysis and parameter estimations. To do 50, you may start with one of the following options:

¥ SYCAMORE

Dy e Build a new model starting from scratch by defining reactions, metabolites,  build new rmode|
nme kinetic equations and parameters.
O Startpage
D Registration * Build a new maodel with the support of SABICRK, a database that stores build SABIDRERK mode|
O waorkflow reactions and their corresponding kKinetic parameters.
O User guide
O Use case * [ oad a SBML model from your hard disk. load model from disk
¥ Load existing model ® | pad a SBML model from projects. SYCAMORE offers the possibility to load model from projects
O Model from disk stare complete and incomplete models in an internal database as your

O Model from projects personal ‘orojects’.

O
Example models e Load an example model for testing of SYCAMORE . Inad example model

¥ Build new model » ) ) ) ) ) !
¥ SYCAMORE L Aﬁdltlﬂnall‘y’, WOU may per'rurm parameter estimations in order to determine  parameter estimation

O ew model unknown parameter values.
¥ SABIORK

O Reaction Search

O Documentation




Sycamore start screen

Example models provided for testing

syea
mofe

SYCAMORE

¥ SYCAMORE
O Home
O Startpage
Registration
O waorkflow
O User guide
Use case

¥ Load existing model
0 Model from disk
O bdodel fram projects
| Example models

¥ Build new model
¥ SYCAMORE

O mew model
¥ SABIORK

O Reaction Search
O Documentation

kinetic eguations and parameters.

personal 'projects'.

unknown parameter values.

SYCAMORE

SYCAMORE allows you to build, wview and edit models, to analyze and refine them, to perform simulations,
sensitivity analysis and parameter estimations. To do 50, you may start with one of the following options:

e Build a new model starting from scratch by defining reactions, metabolites,  build new madel

* Build a new model with the support of SABIORK, a database that stores build SABIORK mode|
reactions and their corresponding kKinetic parameters.

* [ oad a SBML model from your hard disk. load model from disk

® | pad a SBML model from projects. SYCAMORE offers the possibility to load model from projects
stare complete and incomplete models in an internal database as your

& | pad an example model for testing of SYCAMORE. load exarmple model

o Additionally, you rmay perform parameter estimations in order to determing  pararmeter estirmation




Model import

Upload of models (SBML format)

SYCAMORE

¥ SYCAMORE
O Home
O Startpage
O Registration
O warkflow
| User guide
Use case

¥ Load existing model
01 Madal from disk
O wodel from projects
O Example models

¥ Build new model
¥ SYCAMORE

O Mew model
¥ SABIORK

O Reaction Search
O Documentation

Load SEBML file

Open file: [2] BIOMDO00000001 3xml

Datei hochladen

Suchen in: | I3 example_rodels

E’ & BICMDO000000013, =ml

Zuletzt
werwendete D

&)

Deszktop

)

Eigene D ateien




Model import

Model validation: http://sbml.org/validator/ (F. Bergmann)

syen
MORE

Processing file

SYCAMORE File transfer...
¥ SYCAMORE File loaded.
O Horme
O Startpage Model extracted.
Registration . _
01 workflow Model consists of 21 reactions.
O User guide

O Use case

¥ Load existing model
O Model from disk
O Model from projects
O Example models No errors detected.

¥ Build new model
¥ SYCAMORE
O Mew model
¥ SABIORK
O Reaction Search
O Docurmentation

There are 98 warnings for this model: vigw warnings




Model editing

Display of all model data

SYGR
Mene

SYCAMORE

¥ SYCAMORE
O Horre
O Startpage
O Registration
O wivarkflow
O User guide
O Use case

¥ Load existing model
D) Model fram disk
O Model from projects
O Exarnple models

¥ Build new model
¥ SYCAMORE

O Mew maodel
¥ SABIORK

O Reaction Search
O Documentation

Model Poolman2004_CalvinCycle

Reactions

# |Name [Reaction Reversible |Edit
o o|Jo RUBP_ch +x_C0OZ == 2 PGA_ch, FBP_ch , 5BF_ch , Pi_ch , ¥x_NADPH_tch false edit
1 | GAP ch === DHAP th true edit
2 |J2 GAP_ch + DHAP_th <== FBP_ch true edit
3 |43 GAP_th + FEP_ch === X8P_ch + E4P_ch true edit
a4 (44 DHAP_ch + E4P_ch <== 5BP_ch true edit
g |J5 STP_th + GAP_ch <=» REP_ch + %8P _ch true edit
6 |JB REP_ch «=> RU3P_ch true edit
77 #BP_ch === RusP_ch true edit
g3 |8 ¥_Pi_oyt + PGA_ch == % PGA_ oyt + Pi_ch, DHAP _ch , GAF_th false edit
a |43 H_Pi_oyt + GAP_ch == x_GAP_cyt + Pi_ch ; PGA_ch , DHAP _th false edit
101410 FBP_ch <== GEP_ch true edit
141 GEP_ch <=> G1P_ch true edit
12012 [Pi_ch + ADF_ch == ATP_ch false edit
13(J13 RUSP_ch + ATP_ch == RUBP_ch + ADP_ch ; PGA_ch, Pi_ch false edit
14114 |P3A_ch + ATP_ch == BPGA_ch + ADP_th false edit




Model editing

Reactions including compounds, kinetic law and parameters

¥ Reactions
All reactions

020
¥ Refine & analyze model

O Completeness
Sensitivity analysis
Metannogen annotation

¥ rﬂ?del simulation

Edit reaction J2

guidance / manual

Reaction [?] (*required informstion)

Mame Jz2

EE[‘;‘]a“D” GAP_ch + DHAP_ch <> FBP_ch Reversible [tus v

Compound

fsatcotiocrz' MName Raole® Init. amount [Init. concentr. [Unit  [2] Compart. E;#S.dary Delete
1) || GAF_ch substrate 0.01334 w |[|uvol % ||| false +||delete
1 || OH&F_ch substrate 0.29345 | |luvol v ||| false + || delete
1| ||FEP_ch product % 0.02776 | || uvol || false » || delete

[ add new compound | or add existing compound: v

Kinetic law E] [* required irformation]

Farmula

b e instead

(2]

(Enter formula with space like 'a +

of 'a+bid)

F aldo v % (DHAP ch # GAP ch - FBP_ch / oS




User support: example

Predefined kinetic law equations
(selection dependent on reaction equation

A Reacli6ns
Ol il reactions
Bugp
Dvpglm
D\rpgi
Dvpﬂ<
Olvald
D\rtpi
Dvgapdh

wpgk
ypgm

Dvatpase
D\rfout
¥ Refine & analyze model
O Completeness
Sensitivity analysis
Metannogen annatation
¥ Model simulation
DCopasi
QWS online

CISoftware launcher
¥ Parameter estimation

D stan
Oluser guide

Kinetic law [2] [* required infar mation)

Formula  [2]
(Enter formula with zpace like'a + b/ ¢
instead of'athic)

kout * LAC

Parameter

Marme

Role [7]

“alue®

Unit

[2]

Global

2]

kout

constant

0.z

W

false ¥

or add global parameter. | no global parameter defined (v

add new kinetic law:

Henri-tichaglis-Menten (ireversible)

Mass action (irreversible)
Mass action (reversible)
Feversible Hill

Feversible Michaelis-Menten
Substrate activation (i)
Substrate inhikition (ir)
Substrate inhibition (rev)

ni Uni

Hill CDDEerativitii




User support: example

Predefined kinetic law equations

A Rea-:tigns
O All reactions
DVQP
Dvpglm

wpgi
Dvpﬂ<
Olyalg
D\flpi
Dvgapdh
Dypgk

wpgm

wen
D\rpk
Olvidh
Olyek
Olyadk
Dvatpase

Olyfaut
¥ Refine & analyze model

i Completeness
O Sensitivity analysis
Metannogen annotation
¥ Model simulation
DCopasi
O1wWs online
O Software launcher
¥ Parameter estimation
O Stan
Oluser uide
Olise case

¥ Save model

Assign formula and parameter variables for reaction vfout

The names and values of the paramester variables can be changed onthe next page.

Iso Uni Uni (reversible)

Formula

Wf * (substrate - product / Keg) / (substrate ¥ (1 + product
/ Eii) + Eme * (1 + product / Kmp))

Compound

Compound name

Compound role

Mame in formula

LAC v

substrate

substrate

product

product

Mote that the name in the formula will be automatically replacad by the compound name

Parameter

Mame Mame in formula Yalue Unit

Kms Krns 1 mrnolfml
Kmp Kmp 1 mmalfml
Kii Kii 1 mrnolfml




User support: example 11

Annotation support (MIRIAM compliant)

¥ Model
O Madel description
O Cornpounds
Global parameter
O Rules RDF annotation for reaction J0
O Function def.
O Unit definitions

compartments  reactions compounds  kKinetic laws  rules funclion definitions  units

O annotations (D The annotations were updated although the following error(s) were observed:

0O Pathway map The id '00024" is not vaild for KEGG Reaction (expected: "Rud+F).

¥ Compartments
Dla compartments
O uvol

¥ Reactions

Ol all reactions

H

Ol Relationship Resource ID

Ol

[}

iswersion of + ||| Enzyrme MNomenclature +141.1.39

D _ ;
Oz 1| is v ||| KEGG Reaction w|||00024

04

[l

-select- ||| -select- v

Olus
Clg

[x}

-select- ||| -select- v

EJ?
JB
Clg add annotation rows ] [ delete anntotation values
Do
D
D12
Dtz
NP
Me

update & sawe annotations




Online storage of models

(registration required)

WE
Diig
D20
¥ Refine & analyze model
Completeness
] Sensitivity analysis
| MWetannogen annotation
¥ Model simulation
DCopasi
D.IWS online
O Software launcher
¥ Parameter estimation
Ol stant
DlUser guide
Dluse case

¥ Save model
Oliew ML code
OiSave on disk
Save as project

» Resources
Registration
User guide
Use casze
Contact

Imprint

Projects

m . . Edit Load Delete
#|Project name Version|Created |Comment comment |project project
0|BIOMDO000000013 xml {1 2013-09-03 dit load delete

Save model as project:

Project name

Version

Comment

BIOMDO00000007 3.xml

Sawve model as project




Pathway visualisation

(SBGN import/export/display in next release)

LT Hegistration ~
D warkflow i

D) User guide Pathway display

Use case

¥ Load existing model

O Madel from disk File Mouse Mode Layout

O) Madel from projects
Example models

¥ Build new model
¥ SYCAMORE

O Mew madel
¥ SABIORK

O Reaction Search
D) Documentation

¥ View & edit model
¥ Model

O hodel description

O Corpounds

O Global pararmeter
Rules

O Function def

O Unit defiritions

O Pathway map
¥ Compartments

Ol compartments

compartment
¥ Reactions

O 4l reactions
DVQP
D\rpglm

I




Model simulation

Time course simulation of metabolite concentrations

=TT

(COPASI)

s = - - -
O1a Deterministic simulation
Du1g .
D (Ferformed by COPAS] build 35)
J20
¥ Refine & analyze model Result:
O Completeness
O Sensitivity analysis
hWetannogen annotation
¥ Model simulation
: 367991974
Qi copasi c —_— 02 5
Dws anline 33119278 4 = RuEP_ch R
: = PGA_ch R
O Software launcher i
. . — _th ¥
¥ Fl'jarameter estimation 29439359 | e 2
Start —— %_NADPH_ch q
DlUser guide 2.575944 —— GAP_ch X
g
Cluse case L e o Pi_ch *
2207952 4 Tromeaaiay v ~— DHAP_ch A
¥ Save model ;'I e N o E:E—E: X
s | B — _C i
Ol iew XML code 1.8329539 4} = i EAP q
3 1 P
O Sawve on disk | A R - —— ¥SP_ch ¥
D Save as prgject 14719679 4 'I e O — SBP_th
ek i
* Resources 11039764 |
Registration ]-?359339?'(\\'} — — —_——
User guide 136799198 +-
(8
Uze case 0.0 = . ; : . T : T : T T
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.4 1.0




JWS online integration

(J. Snoep

)

—.JTT

Ol
Ciig
020

¥ Refine & analyze model

O Completeness
Sensitivity analysi

Metannogen annotation
¥ Model simulation [§

DCnpasi
Ol WS anline

O Software launchdg
¥ Parameter estima

O Start
Ol user guide
Cluse case

¥ Save model
Ohview ML code
O save on disk
Oisave as project

» Resources
Registration
User guide
Use case

Contact

JWS online model simulation

s Wiew and sinulate model at T'WS Online: Model

¥ parameters

Schema

|

Mame

Lighton £
JORbcovm T
J0Rbcokm 1
J0RbCoKIPGA

J0RbCoKiFBR §
JORhcaKiSER e .
JORbEOKIP
JORbCokiNADPH

Jig4

17Faldn Wt
< | »

» external variables

b initial conditions

J1TPIv - AR

| £

Simn

State MCa,

Scan

Enter time period for plotting

Evaluate model

Save as SED-ML script

Search|Upload|About|Help

2

Select category to be plotted

Species Rates

Cther

Select species to be plotted

all none

| £



http://jjj.biochem.sun.ac.za/

Sensitivity analysis

Find those parameters to which the concentrations of interest

are most sensitive. These parameters are expected to be
crucial for the models behaviour. (COPASI backend)

=JTT

D1z
D13
Dt
D15
Dt
Dz
Du1a
DJi1g
Dzo
¥ Refine & analyze model
O Completeness
O Sensitivity analysis
O Metannogen annaotation
¥ Model simulation
DCnpasi
DUws online

Ol Software launcher
¥ Parameter estimation

O Start
Oliuser guide
Use casze

¥ Save model
Ol'iew XML code
ClSave on disk
O 5ave as project

» Resources

P
Scaled sensitivity analysis
alue (J0).Rbco_KiFBP|(J0).Rbco_KiNADPH|(J0).Rbco_KiPGA |{J0).Rbco_KiPi|(J0).Rbco_KiSBP |(J0).Rbco_km |{J
530 -1000.290 -1021.640 -979.557 -1000.230 348.432 1152 640
530 -1000.310 -1021.660 -979.552 -1000.230 348.470 1150510
e-09 -1.0508-09 -1.373e-10 2.838e-10 3.919e-10 -1.524e-09 8.860e-10
530 -1000.290 -1021 660 -979.557 -1000.230 345219 1150410
550 -1000.440 -1023.000 -1047 480 -1000.250 469,181 1436.820
490 6975570 1413.600 -1166.910 -1019.490 -1354 480 358.339
550 -1000.440 -1023.000 -1047 480 -1000.250 469,182 1436.520
.00 -1004.770 -996.931 -1361.620 -1000.000 -2362.470 11866.800
166 2.862e-05 -0.003 -2.4528-06 -0.000 1.814e-05 0.004
502 2.499e-05 -0.012 -9.960e-07 -0.000 1.018e-05 0.017
550 -1000.440 -1023.000 -1047.500 -1000.250 469.200 1436.830
550 -1000.440 -1023.000 -1047 480 -1000.250 469.184 1436.870
499 2.540e-05 -0.013 -3.919e-07 -0.000 1.104e-05 0.018
550 -1000.440 -1023.000 -1047.500 -1000.250 469.207 1436.850
550 -1000.440 -1023.000 -1047.500 -1000.250 469.204 1436.540
166 2 862e-05 -0.003 -2 4528-06 -0.000 1.8148-05 0.004
080 -1990.560 -250.342 5§34.103 737.461 -2868.630 1667.370
166 2.562e-05 -0.003 -2.452e-06 -0.000 1.8148-05 0.004




Database supported modelling 1
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SYCAMORE

> SYCAMORE

¥ Load existing model
D) Model fram disk

O model from projects
Example models

¥ Build new model
¥ SYCAMORE

O new madel
¥ SABIORK

[ Reaction Search

O Documentation
» Miscellaneous tools

¥ View & edit model
¥ Model

O model description
O Compounds

O Global pararneter
O Rules

SABIO-RK: search for data

NV N SABIO-RK

Home Search Wieh Services Tes
Search
nadph
> Advanced Search

enter search termis) as free text (ke Google)

press ‘magnification glass' ko skart search

search results will be displayved below {scroll down |3
select entries {mark checkboxes)

the symbal in the upper right corner to procesd
click button *Send entries to SYCAMORE'

Diocumentation

if wou want ko export data, click the checkbox for each entry and finally click on

Reaction Yiew || Wisual Search (beta)

Publications Statistics Links About

e Enzyme

Wildtvpe Mutant [ Recombinant
Kinetic Data

D Rate Equation

Reaction

D Transpart Reackion

Environmental Conditions

pH: Termperakbure:

Source

Direct Submission [ Entries inserted since:
Publication witorzoos | [T
BioModel

Total number of kinetic law @ntries found.

Login




Database supported modelling 1

SABIO-RK: data export

SYGH
mefe

SYCAMORE

» SYCAMORE

¥ Load existing model
D) Model from disk
O Madel fram projects
O Example models

¥ Build new model
¥ SYCAMORE

O New model
¥ SABIORK

O Reaction Search
O Documentation
> Miscellaneous tools

¥ View & edit model
¥ Model

O Model description
| Compounds

O Global pararmeter
O Rules

01 Function def

9 Unit definitions

12343678910, 347 Mext

display | 1

5 v |entries per page

Kinetic
data

Reaction

Enzyme

ECNumber

Protein

Variant

Tissue

Crganism

Parameter,
(beside
concentration

| add |

Entries to Export:

[T

]

1

>

5,6,7,8-
Tetrahydrofolate
+ MADF+ = H+
+ Dibydrofolate
+ MNADFH

1,5, 1L, &

FOABGE T

wildtype

Escherichia
coli

Kcat
Km

—
i
o

7.0

L-Argining +
MADPH + H+ +
02 = L-Citrulline
+ MNADP+ +
Mitric oxide

1.14.13.39

wildtype

epider rmal
cel T

Aiptasia
pallida

Kom
WA

MADP + +
lsocitrate =
C02 + NADPH
+
2-Oxoglutarate
+ H+

1.1.1.42

F33l9g 1

wildtype

SLs scrofa

Kom
W a3

7.4

>

add data to model

MADE+ +
Isocitrate =
COZ + MNADPH

1.1.1.42

F33198 7

mutant

heart

SuUs scrofa

kom

23,0

7.4

L]

SBearch for reactions (scroll down to see the results), select kinetic data, click on'entries to export' (upper right corner), than click
button 'send data to SYCAMORE' and finally add the data to the model by clicking this button:

\V




Database supported modelling 11

g

Ol

Oz

s

Ol

o
O
Oz
Oz
B4
Ois
e
Q7
LNE
Q19
120

O reaction_0
ine & analyze m

O Completeness
Sensitivity analysis
Metannogen annotation

¥ Model simulation
O Copasi
O ws anline

Ol Software launcher
¥ Parameter estimation

Oistan
Ol uger guide
Dluse case

¥ Sawo madal

SABIO-RK: data import into SYCAMORE

1141 GEP_ch <=» G1P_ch true edit
12(J12 Pi_ch + ADP_ch == ATP_ch false edit
13|13 RusP_ch + ATP_ch == RuBP_ch + ADP_ch ; PGA_ch , Pi_ch false edit
14|J14 PGA_ch +ATP_ch == BPGA_ch + ADP_ch false edit
15]J15 ATP ch + G1P_ch == _Starch_ch + ADP_ch +Pi_ch; PGA ch , FEP_ch , FEF_ch false edit
16|16 ¥_Starch_ch + Fi_ch =» G1P_ch false edit
17|17 FEP_ch == FEP_ch + Pi_ch false edit
18(J18 ¥_Pi_cyt + DHAP_ch == ¥_DHAP_ oyt + Pi_ch; PGA_ch , GAP_ch false edit
191019 ¥ _MADPH_ch + BPGA_ch +x_Proton_ch =»»_MNADP_ch + GAP_ch + Pi_ch false edit
200420 SEP_ch =» Pi_ch +57P_ch false edit
L 21| reaction_0 UDUiilrg}t(S[;gf%lHF +MNADPH + H+ === NADP+ + 5 6,7 8-Tetrahydrofolate | difvydrofolate reductase(Enzyme) true edit
IS~
Compounds
Name amount |Concentration |UNt |compartment ST Y Edi
 COo2 1.0]. default vl | true edit
RuBF_ch 0.33644]. default uvil| false edit
PGA_ch 3.38479]. default uval|false edit
ATP_ch 0.49806]. default vl false edit
BPGA_ch 0.14825]. default vl false edit
¥ _MNADPH_ch 0.21]. default vl | true edit
GAP_ch 0.01334]. default vl false edit




Integration into VLN SEEK

Analysis of models stored in SEEK

B Provide Feedback

New or upload

Data file

[ sa Qi nses QI forums |

Model was successfully uploaded and saved.

@ Deaktivierenr 4 Cookies # Keine CS5-Fehlerr

| || SYCAMORE HITS gGmbH [+

Announcements

5]

Please check access rights for
your documents
Mariin Golebiews!

[ Unsubsaibe | | () Upload new version *_

f Manage Model

Favourites

& Simulate Model on Sycamore

This item is Shared, but not with all visi

Biomodels 13

Created at: 26/

08/2011 @ 08:5

Tags [show all]
Biochemistry
Bioinformatics Biological
Network Analysis Call
biology CellNetAnalyzer
Computational and
theoretical biology
Computational Biology
Data Management
Data-based modeling of signaling

path... Databases

narimantal

Views: 0 Downloads: 0

Version 1 (of 1)

Version created on: 26/08/2011 @ 08:53:28 by: David Shockley

Title: Biomodels 13

File name: BIOMDO000000013 xml
Format: XML document
Organism: Not specified

Model type: Nof specified

Madel format: Nof speciied

Q |_. | http://sycamore.eml.org/sycamore/submission.jsp

=

»

7 -] [ coogic

Formularer [ Grafiken (¥ Informationen- [ Verschiedeness 4 Hervorheben- (13 GroBer 37 Extrass == Quellt

3.6799187
x_C02
3 RuBF_th
33119278 PGAch
ATP_ch
2.9439359
BPGA_ch
| SYCAMORE 4 | _NADPH_c
2575944 GAP_th
|| ¥ SYCAMORE Pi_ch
Home 2.207952 FDBH:\P;(h
0O Startpage FEP_Eh
0O Registration 1.8399599 EAP_ch
D Workflow ¥SP_ch
D User guide HAELIERY SBP_th
Use case 1103976
¥ Load existing model N— '\
0O Model from disk S _—
[ Maodel from projects 136799188 JL_
0 Example models :
5 0.0 . :
¥ Build new model 0.0 0.1 0.2 0.3 04 0.8 0.6 0.7 0.8 0.9 10
¥ SYCAMORE
03 New madel
¥ SABIORK &
D) Reaction Search i 1] . 5




Parameter estimation: PIPSA

- Often, kinetic parameters for enzymes such as Km or kcat/Km are not
available from the desired species but have been measured for
enzymes from other species

- The electrostatic potential is one of the key determinants of enzymatic
catalysis

- PIPSA, Protein Interaction Property Similarity Analysis, can be used to
aid the estimation of kinetic parameters, based on known parameters
of similar species

- gPIPSA: UniProt ID of enzyme as starting point (SYCAMORE)
- webPIPSA: PDB files as starting point (Protein Data Bank structure file;
pipsa.eml.org/pipsa/)

- gPIPSA: BMC Bioinformatics 2007, 8: 373
- webPIPSA: Nucleic Acid Research, doi:10.1093/nar/gkn181



Parameter estimation: PIPSA

Rabbit Human Chicken Yeast E. coli
. . e ' sy Rcvt Wiy
Schematic overview of the %ﬁf@ %@ %ﬁ% ‘i%@ %?3
workflow employed in g ¥ :
webPIPSA. The protein . A
structures are a subset of yhogens @@; : i

the Triosephosphate *%ﬁ?

\ ‘:.‘I
|SOmeraSG calculate > L
bl s o
Output: heatmap, no LA

numeric values

Rabbit

compare,
and calculate
electrostatic E. col
distance matrix, for
: P (@] @ g A =< m

regions inside the yellow = B 2

3 = 23 n B
sphere > 5 g 2 g

~ ]




Parameter estimation: qPIPSA

Output: heatmap (no numerical values)

| ¥

Density

o085 1158

2a3e | -

L

A1Tons_1GLES
Example models

CeCEZs_1GLEA
¥ Build new model

Q53vzs_IGLEA
SYCAMORE T r{ -
Fzssm_1G LKA
¥ SYCAMORE Fazrez_IG LKA
O Hame 1G LKA
O Startpage P77 12_IG LKA
Registration - OsYAMT_IGLES
D Warkfl Q4 RET_IGLEA
O ' -
User gquide *I: JR—.
O Use case
PoAd E1_1GLEA
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Summary features

- Model editing

- Loading, saving, storage of models

- Database supported modelling (SABIO-RK)

- Sensitivity analysis

- Pathway visualization

- Model simulation (COPASI, JWS online)

- Structure based parameter estimation (qQPIPSA)
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