BioNetCAD1.1 tutorial

1. IMPLEMENTATION OF BIOCHEMICAL NETWORKS

A Logic “AND” gate

1. Open file inCellDesigner: theo 3 enzymes_logic_gate.xml

2. Once a model is opened@eDesigner, go to menu Plugin and choose BioNetCAD1.1, and
click on “Run BioNetCAD".
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3. The BioNetCAD interface opens and asks you to chbdesween writing an SQL query and
defining specifications about the network.
Choose “Define specifications”.

i BioNetCAD

weleome to the BloNetCAD Plugin

Select the type of search you want to undertake

Enter S0L Reguest ] [ Define specifications
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4. Click on the schema of “output” in tiellDesigner model in order to select it and then click on
button “Validate” in the BioNetCAD interface to wéte your choice. Then click on button
% BioNetCAD Bl cEERs DECOHEF: K
— JLil il i@ 00Y O¢

Step 1 : select a molecule in the network and Validate

Selected molecule :  cufput Yalidate

[ Help J[ Previous ” Mk I[ Cancel J

5. Next interface allows you to specify constraintsatthe molecule you have selected (“output”
in this case).
Choose “Colorimetry” in the “Detection method” seat
Then click on button “Next”.

% BioNetCAD M=l

Step 2: Selected Molecule Specifications

Selected Molecule Type

Selected molecule ; oukpat
Type of maolecule ;: SIMPLE_MOLECIULE

Selected Molecule Constraints

Localization of the molecule Diffusion accross membrane
(%) Nondescript
"y Mermbrane

{(#) Mondescript

(") Transmernbrane

() Saluble Oro
(ives () Active

Detection methiod

() Mondescript O Passive
() Fluarescence
@ Lolarimetry
{7y Other
(") Is not detectable by these methads
[ Help ] [ Previous ] [ Mexk ] [ Cancel
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6. BioNetCAD proposes you to specify constraints aboalecules directly linked to the selected
molecule by reactions.
Here, no constraints will be specified. Thus, click“Next”.

£ BioNetCAD

Step 4: Close Swrrounding Network Specifications

The selected molecule is implicated in 1 reactiongs).

intermz  substrate(red) [ Specify constraints ]
inputz substratelred) [ Specify constraints ]
enzyme 3 modifier [ Specify constraints ]
[ Help ] [ Previous ] [ Mezxk ] [ Cancel ]

7. Now BioNetCAD performs a research on the databaisad into account the constraints you
specified for the selected molecule, the constsabbut the network’s molecules, and the
topology of the network drawn und€ellDesigner.

After the research, BioNetCAD informs you about tlaenber of molecules found. Click “Ok”.

& 3 molecule{s) has been Found in CompuBioTic DataBase corresponding
\1) to the constraints you specified For oukput
and its close nebwork,

8. The results of the research on CompuBioTicDB aspldiyed. Choose one combination by
CdlDesigner reaction, by selecting a radio button: for insegreelect SM00050 with hydrogen
peroxide as implementation of “interm2”. Once yohoice is made, click on “Update the
network”.
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2 BioNetCAD

Results

3 moleculeds) has been found in CompuBioTic DataBase corresponding bo the constraints you specified For output and its close netwiork,

_SELECT * FROM real molecule, small molecule WHERE idMOL=RM_ idMOLS AND (rmDetection

=
Molecule ID Molecule Mame Close Metwork
SMO0016 C-dianisidine {oxidised) reS-
Reaction 3: Daonar + H{Z)O{ = oxidized donar + 2 H{Z)0
interm?2 input2 new product enzyme 2
Hydrogen peroxide O-dianisidine {reduced)  water Feroxidase $)]
O-dianisidine {reduced) Hwdrogen peroxide weater FPeroxidase i
Sho0oan 2,2-Azino-his(3- raa
EimlbatEliaaling Reaction 53 * ABTS + HiZ0¢2 = nwidized ABTS+ 2 H(2I0
B-sulfonic acid,
ABTS oxidised interm2 input2 new product  enzyme 3
2, 2-Azino-his(3- Hydrogen peroxide weater Peroxidase
ethylbenzthiazoline- ]
B-sulfanic acid, AETS -
Hydrogen peroxide 2 2-Azino-his(3- water Peroxidase
ethylhenzthiazaline- =)
‘B-zulfonic acid, ABTS
Sho00&4 nitrophenol re3
Reaction 5 A phosphate monoester + H{2O = an alcohol + phosphate
intermz2 input2 new praduct enzyme 3
nitrophenylphosphate water Phosphate Alkaline phosphatase | (7
water

nitrophenylphosphate | Phosphate | Alkaline phosphatase |

I Help ][ Previous H Update the network ” Make another research ][ Create a €5V file H Cancel ]

9. The network is implemented with the choice of males you have made.
Click on “Make another research” to search impletagons for the molecule “enzyme 2”.

10.Repeat steps 3 and 4 of the tutorial with seleatifdienzyme 2”. In the “Step 2: Selected

Molecule Specifications” interface, select “Enzyioditinction” in the “Protein’s function”
section. Then click “Next”.
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Z BioMetCAD

Step 2: Selected Molecule Specifications

Selected Maolecule Type

Selected molecule | enzyme 2
Type of molecule ; PROTEIN
Type of prokein : GENERIC

Selected Maolecule Constraints

Localization af the molecule Dif fusion accross membrans
(%) Mondescript
s Membrane

%) Nondescript

{3 Transmernbrane

) Soluble Ot

Cives () Active

Deteckion method

By cargos
(%) hMondescript O Passive
{73 Fluorescence e o
" Calorimetry st
) Other
{73 Is niot detectable by these methods
Prokein's Function EC Class
(&) Mondescript
() ECL - Owydoreductases - () EC4 - Lyases -
{7 Binding function {3 ECZ - Transferases - {73 ECS - Isomerases -
{3 EC3E - Hydrolases - (3 ECA - Ligases -

[ Help H Previous H Mexk H Cancel ]

11. Click on “Specify constraints” for the molecule “tiypgen peroxide”. Click “Validate” on the
next interface.

£ BioNetCAD L =X

Step 4: Close Smrmounding Network Specifications

The selected molecule is implicated in 1 reactions),

inkermil subskrateirez) [ Specify constrainks ]

Hydrogen peroxide  productirez) [ Specify constraints ]

[ Help ][ Previous H Mexk H Cancel ]
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£ BioNetCAD - Network component constraints

Step 3: Linked Molecule Molecule Specifications

Linked Molecule Maolecule Type

Linked Molecule maolecule ; Hydrogen peroxide
Type of molecule § SIMPLE_MOLECULE

(&) Direct entry of the molecule (F yau know itk

Direck entry

Enter one or more of the Following
CheBI Identifier

Linked Molecule Malecule name Hydrogen peroxide

Farrmula

() Specify constraints of the malecule

Linked Molecule Maolecule Conskrainks

Localization af the moleculs Diffusion accross membrane

Detection method

[ Help H Yalidate ][ Close ]

BioNetCAD will search for enzymes having hydrogemgxide as product.

12.Again, results are displayed. Choose “glucose @atiaith D-glucose as implementation of
interm1. Repeat tutorial steps 9 to 11. For thedaarch, choose “enzyme 1” as firstly selected
molecule and specify constraints about the D-gledoghe close network.

13.Finally, an implemented network is obtained.
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2. HSIM SIMULATIONS

1. Opentheo_3_enzymes_logic_gate_implemented.xnhlear {3 _enzymes_logic_gate.xml after
implementation in Section 1 of the present tutorial

2. In the Plugin menu of CellDesigner and choose Bt@M®1.1, and click on “Run Hsim
launcher”.

3. Hsim launcher interface asks for several parameieged for the Hsim configuration file.
As an example, enter the following parameters:
Geometry settings: cell height:200; cell width: 200
Reactions parameters settings:

Re3
kcat=736
Hydrogen peroxide kM=0.005
ABTS kM=0.18
Re2
Kcat=0.3
D-glucose kM=31.8
Re3

Kcat=60
Lactose kM=1.4
Initial quantities settings:

Water 0
Peroxidase 0.3
ABTS 2.5
Oxidized ABTS 0
Gluconic acid 0
Hydrogen peroxide O
Glucose oxidase 0.09
Galactose 0
Lactose 250
D-glucose 0

Beta-galactosidase 0.011

When all the parameters are specified, click orutich Hsim”.
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< BioNetCAD - Hsim launcher

Welcome ko the BioMebCAD HsimLauncher Plugin

Geometty sethings

cell height 200 el width 200

res e

kel = 0.3 |

C-Glucose kM (mM) = | al.e |

rel

ket = | 60 |

lactose ki {mi) = | 1.4 | —
>

Peroxidase 0.3 S

AEBTS 2.9

oxidized ABTS 0

Glucanic acid ]

Hydrogen peroxide 0

Glucose oxidase 0.09

Galactose 1]

lactose 250

D-iElucose 0

Beta-galactosidase 0.011 —
L

[ Help ] [ Cancel ] [ Launch Hsirm
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