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INTRODUCTION

Tox-Compnet is a sciencedriven software specializingin IN VITROz IN VIVOEXTRAPOLATIONf the cardiotoxic effect. The system uses a virtual
population generator to account for inter-ndividual variability. The platform is freely availableunder the GNUGPLIlicenseeither as a local or internet based
system (accessiblevia web browser). Its userfriendly interface allows for easy manipulation, beginning from setting up the parameters, data handling, and
starting the simulation through to outputting the results. All elements of the Tox-Compnet systemare basedon scientifically proven and published concepts
although the manualcontainsonly a how-to part without in depth meritorious explanations All details can be easilyfound at the project web portal (www .tox-

portal.net) andin the publishedpublications(for full list pleaseseehttp ://www .tox-portal.net/page-publications.html).

SYSTEMREQUIREMENTS
A any32 or 64-bits operating system
A aryweb browser
',A JavaVirtual Machine(download for free from http ://www .javacom)

A JavaFXdownload for free from http ://javafx.com)

PLATFORMCTIONSCHEME

TheToxCompnet action schemepresentedbelow showsthe generalideaof the platform structure andfunction.

DOCUMENCTONSTRUCTION

The main assumptionlying behind the manual preparation is to provide information as practical as possible We focused on showing how and what to

clickto obtain requestedsimulationresults.

TEAM& CONTACT
Theresearchwas done by the Computational Toxicology Group (http ://www .tox-portal.net/page-people.html) membersunder the lead of Dr Sebastian

Polak(spolak@cmuj.krakow.pl), Facultyof Pharmacy JagiellonianUniversityMedical College Medyczna9 Street, 30-688 Krakow, Poland(tel. 0048126205517
Projectfinanced bythea PolishNational Centerfor Researchand DevelopmentLIDERproject number LIDERD2/187L-109.
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TEAM
Headof the Group
DrSebastiarPolak
GroupMembers
DrAleksandeMendyk
DrBarbarawiiowska
, KamiIFIjorek
AnnaGlinka
TTAECT OIUBOIAX OEA
Mi®szPolakz Javacodeengineer
Formore information pleasego to

A

http ://tox-portal.net/pagepeoplehtml

REFERENCES

Forfull list of referencespleasego to http ://tox{portal.net/page-publications.html.

LICENSING

Tox-Compnet isdistributed underthe GNU GPLv3 licensewhich meansit goesasit iswithout anywarranty.

HOWTOSTART

Thenewest version of the ToxxCompnet systemis availableon-ine. Thesystemis distributed under the GNUGPLlicenseand is freely availablealthough
for security reasohsan active accountis neededto run the simulations To register pleasego to http ://www .tox-portal.net. After the registration the system
administrator has to activate the account After the activation an e-mail is generated and sent. You can now use your credentialsto login. To start please

navigateto http ://www .tox-portal.net log-in (availableafter registration) and choosethe ToxComgbutton.
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ToxCompnet

WELCOMBCREERNFIRSTSTEPS

Thescreenshot below presentsthe welcome screenof the Tox-Compnet system Themenu buttons are describedin the details.

2 @ ToxComp

file Jparameters help

S,
N

N - .
~.onic channels

N
S
N

drug p\h\ysi\ology

AN
=

drug concentrati(\m\

genetics AN

GAnliomyaoitss \\\ Theprojects saving/openingoption will be offered
- “_here. Currentlyusercanchoosenew project option
populations to delete all changesmade and come backto the
default, starting seetings
settings

All messagegyiven by the platform canbe viewed
and examinedherein the log area

T Youcaneither saveor clearthe log at anytime.

[2012.02.04 11:27:02]: ToxComp started T

manual
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WELCOMECREERQFIRSTSTEPS

Thescreenshot below presentsthe welcome screenof the Tox-Compnet system Themenu buttons are describedin the details.

2 ® ToxComp
fileCparameters)help

N

- » \
ionicchannels
\

\

drug physi(\ﬁggy

\
n

REEAY
drug concentration'
\

genetics N

cardiomyocytes N

populations

settings

[2012.02.04 11:27:02]: ToxComp started

The parameters tab allows you to quickly
navigate through the availablescreensand their
options:

- ionicchannels

- drug z physiology,

- drug concentration,

- genetics

- cardiomyocytes,

- populations,

- settings.

save log

manual

clearlog
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WELCOMECREERQFIRSTSTEPS

Thescreenshot below presentsthe welcome screenof the Tox-Compnet system Themenu buttons are describedin the details.

2 © ToxComp
file paramet

- - \\
ionic channels,
\

drug physiology \\\

. \
drug concentration AN

cardiomyocytes

populations

settings

[2012.02.04 11:27:02]: ToxComp started

genetics N

The help section contains licensing information

"~ and FAQ Manual is available as a link to the

downloadableversion.

save log

manual

clearlog
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IONICCHANNELEDATANPUT
Torun asimulationyou haveto provide someinformation andset up the model's parameters Thefirst group of information covers drug dependentionic

channelsinhibition. Pressthe ionic channelsbutton . By default the systemputs focus on IKr current. Thereare five ionic currents you canmodify basedon your

file parameters help built-in QSARmModel provided which allows for the inhibition

[ ionic channels ] ionic Channe]s prediction based on the chemical structure and in vitro studies'

77777777777777777 settings (predict input).

drug physiology

drug concentration

user input \Predict input
\

Upload your structure (.sdf or .mol files) to
automatically calculate physchem descriptors
\ el needed for IKr and IKs currents inhibition
cardiomyocytes \ prediction.
\ Calculatorsutilze Chemaxontechnologies

populations \

genetics \

settings \

\ Pressthe buttons to switch between the various
ionic current options available

[2012.02.04 11:27:02]: ToxComp started

save log clearlog
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IONICCHANNELEDATANPUTZ I,z USERNPUTZ IG,,
To provide Hill equation parametersdescribinghERGnhibition simplyfollow the path: IKr > userinput -> choosebetween model (HEK/CHO/X@vailable)

and temperature (room/physiological)-> 1050 (default option) and write down IC50¢ Y -aftin in the text boxes. IMPORTANT, to let the systemknow that you

file parameters help The described option button. After that the system draws a graph describing the Hill

e - ; .+ is available for all
[ ionic channels ] IONIC Channe/l/

S~ . equation for givenparameters
.~/ other ionic currents

=
- - /
_ upload structure .-~ -7 { T
drug physiology e s
IKr IKs Ito INa ICa 58
drug concentration =
@ user input predictinput
0.8
genetics model | HEK  ~ temperature | 37°C  ~
0.7
e ICsp Conc-Inh
cardiomyocytes e
// 5 0.5
populations / 112 _ :
1f50 [uM] ~~~___ Hillequation 0.4
/ =
j - [ - parameters o3
/
/
settings i 0.2
_ //
/ 0.1
Rememberto pressthe savedata button. If the -
3 . 0.0
data provided is correct you should see a system O % S E o 7 S T Pl
bt % =3 =L =1, U, Wl . . = 2
message(data saved and plotted graph. :
log Conc
Confirmationis alsogivenin the log area ® HEK / 37°C
[2012.02.04 11:27:02]: ToxComp started
[2012.02.0411:41:19]: HEK / 37°C: 1C50:1.12N: 1K: 1.12
[2012.02.04 11:41:20]: data saved
save log clearlog
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IONICCHANNELEDATANPUTZ I,z USERNPUTZ IG,,
Pleasenote that HEKB7C is a standard in vitro research setting transferred further as the human cardiomyocyte environment. For all other pairs

(HEK/CHO/XGand 37°C, 22C) the systemwill automatically recalculateto the standard setting with use of the inter-system extrapolation factors (for details

2 ® ToxComp pleaseseelist of references)

file parameters help The described option
[ s : ] . . h l .+ is available for all
o / . .
SRS IONIC CNanNNEIS~" other ioniccurrents
////// (N
) upload structure -~~~ /// T
drug physiology S e v / 1.0
1Kr IKs Ito INa | | ICa 5%
drug concentration =
2 5 @ user input predictinput
0.8
genetics model | XO N temperature | 22°C  ~ o
® ICsg . Conc-Inh
cardiomyocytes S5
// T 05 /
populations Igq [uM]  1.12 : :
f50 IuM] ~~—___ Hillequation 0.4
/ =
j - [B - parameters g
/
/
settings I 0.2
//
/ 0.1
Rememberto pressthe savedata button. If the i
0 g L oz
data provided is correct you should see a system
-4.0 -3.0 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0
message(data saved and plotted graph.
log Conc
Confirmationis alsogivenin the log area ® X0 /22°C @ HEK/3T'C
[2012.02.0411:41:19]: HEK / 37°C: IC50: 1.12 N: 1K: 1.12 =
[2012.02.04 11:41:20]: data saved
[2012.02.0411:41:59]: X0 / 22°C: 1C50: 1.12N: 1 K:1.12
[2012.02.04 11:41:59]: HEK / 37°C: IC50: 0.0547 N: 1 K: 0.0547
[2012.02.04 11:41:59] - data saved _ savelog clearlog
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IONICCHANNELEDATANPUTZ I, 2 USERNPUTZ Conelnh
In a situation when Hill equation parametersare not availableone can provide concentration-inhibition results directly by following the path: IKr -> user

input > choose between model (HEK/CHO/X@vailable)and temperature (room/physiological)-> Conclnh and write down your values Pleasenote that the

© @ ToxComp concentration is in micromolesand the inhibition isin range [O; 1].

file parameters help The described option IMPORTANT, to let the systemknow that you are planningto use
. . is available for all . :
ioni =7 . his option you have to pressthe SAVEDATADutton. After that
[ ionic channels ] 1oNIC Chann/e/ /8// other ionic currents ption y P
////// 7 . . .
- — upload structure -~ -~ // y the system fits the data to the Hill equation and draws a graph
ru siolo L /
g Py gY e s ! 1.0 basedon calculatedparameters
IKr IKs Ito INa ICa 58
drug concentration =
@ user input predictinput
0.8
genetics model | HEK  ~ temperature | 37°C  ~ o
IC59 '@ Conc-Inh
cardiomyocytes Vi
upload data [
: : C h o2
populations _save d\?ta . onc-Inh data counted
N 0.4
ConcpM] . Inh][0;1] A
AN 0.3
1 0 Rememberto pressthe savedata button. If
settings . the data provided is correet you should see a ,
= 5 0.19 system message(ConeInOhldata counted) and
. plotted graph. ' !
25 074 ___% 0.0
. ===V" Youcan add/delete data points by elickingthe -1.0 -05 00 05 10 1.5 20 25 3.0 35 4.0
ACC.NeW add new / drop last buttons. lag Conc
hd
Confirmationis alsogivenin the log area. ® HEK/37°C ~ observed
[2012.02.04 11:41:59]: HEK / 37°C: IC50: 0.0547 N: 1 K: 0.0547 -
[2012.02.04 11:41:59]: data saved
[2012.02.04 11:44:13]: Conc-Inh data recountstarted
[2012.02.04 11:44:13]: HEK / 37°C: IC50: 12.4708 RMSE: 0.0449 N: 1.4334 K: 37.2223
[2012.02.04 11:44:14]: Conc-Inh data counted save log clearlog
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IONICCHANNELEDATANPUTZ I, 2 USERNPUTZ Conelnh
Pleasenote that HEKB7C is a standard in vitro research setting transferred further as the human cardiomyocyte environment. For all other pairs

(HEK/CHO/X@nd 37°C,22C)the systemwill automaticallyrecalculateto the standardsetting with useof the inter-systemextrapolation factors (for details

2 ® ToxComp pleaseseelist of references)

file parameters help The described option
[ s : ] . . h l .+ is available for all
o / . .
SRS IONIC CNanNNEIS~" other ioniccurrents
////// K
_ upload structure ~~_~~ /// A
drug physiology ‘ - Y / o
1Kr IKs Ito INa | | ICa 5%
drug concentration =
2 5 @ user input predictinput
0.8
genetics model | XO N temperature | 22°C  ~ o
IC59 '@ Conc-Inh
cardiomyocytes e
yocy upload data 'E
7 C h o
populations save d:\!ta onc-Inh data counted
N 0.4
ConcpM] . Inh][0;1] =
N 0.3
1 0 Rememberto pressthe savedata button. If
settings . the data provided is correet you should see a 4
5 0.19 system message(ConeInOhldata counted) and
. plotted graph. ' !
25 074 ___% 0.0
dd""/ You can add/delete data points by elickingthe -1.0 -05 00 05 10 15 20 25 20 325 4.0
ACCOEW. add new/ drop last buttons. lag Conc
-
Confirmationis alsogivenin the log area @X0/22°C @ HEK/37°C ~ observed
[2012.02.04 11:44:14]: Conc-Inh data counted -
[2012.02.04 11:45:05]: Conc-Inh data recount started
[2012.02.04 11:45:05): X0 / 22°C: IC50: 12.4708 RMSE: 0.0449 N: 1.4334 K: 37.2223
[2012.02.04 11:45:05]: HEK / 37°C: IC50: 0.6087 N: 1.4334 K: 0.4909
[2012.02.04 11:45:05]: Conc-Inh data counted _ savelog clearlog
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IONICCHANNELSDATAINPUTZ I, 2 PREDICINPUTZ IG,

If the userhasno in vitro data describingthe hERGnhibition it is possibleto use one of the two built-in modelsto predict sucheffects basedon the in

vitro researchsettings and physicochemicaldescriptors of the compound. For the 1C50 option follow the path: IKr -> predict input ->1C50 > chooseinterpreter

(RandomForestsANNSs) -> choose model (single option so far) >

file parameters help edit input -> pop-up appears Pleaseprovide necessarydata
[ ionic channels ] ionic cha n ne|s ChemAxon describingin vitro researchstudiessettings, presssaveinput.
. upload structure show molecule uploaded
drug physiology e
‘ Iks | | Ito. | | INa.| | ICa
drug concentration
user input @ predictinput
genetics , ICSO . Conc-Inh ‘i
interpreter ANN model > | cell model _FLE_K v |
cardiomyocytes ———
420 model type pIC50 38in - temperature p_hyMc_al_r
populations tvitiodata |, editinput | input set K+ bath concentration [nM] 5.4
[ 2 L T
7/
upload TCfile /// upload Hpuiselslii|2
e i t2 pulse[s] ©
g I Nl :/yi 3
settings | S holding potential [mVv]  -80
7/
Ve
Press edit input to provide virtual in vitro reasearch depolarization level [mV] |10
settings as listed on the right side. After filling press save measurement potential [mv]  -30
input! Youcanthen closethe pop-up.
_ B . [ save input ]
Pressstart predictionto run interpreter.
start prediction
[2012.02.04 11:45:05): HEK / 37°C: 1C50: 0.6087 N: 1.4334 K: 0.4909 =
[2012.02.04 11:45:05]): Conc-Inh data counted
[2012.02.04 11:46:00]): Chosen model: pIC5038in
[2012.02.04 11:47:35]: Molecule uploading...
[2012.02.04 11:47:52]: Molecule uploading finished, check panel for results save log clearlog
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IONICCHANNELEDATAINPUTZ I, 2z PREDICINPUTZ IG,,

manu

If the user hasno in vitro data describingthe hERGnhibition it is possibleto use one of the two built-in modelsto predict sucheffects basedon the in
vitro researchsettings and physicochemicaldescriptors of the compound. For the IC50 option follow the path: IKr -> predict input ->1C50 -> chooseinterpreter
(RandomForestéANNSs)->choosemodel (single option so far) ->chooseinput data format* ->clickupload data and navigateto the destination folder. After the
data hasbeenread correctly the systemdisplaysinformation markedin green. Pressstart prediction to run the calculator. Cellline and temperature are defined

2 ® ToxComp

file parameters help

[ ionic channels ]

drug physiology

drug concentration

genetics

cardiomyocytes

populations

settings

ilonic channels  ChemAxon
upload structure show molecule uploaded
1.0
Iks | | Ito || INa || ICa
— 0.9
user input @ predictinput
0.8
® ICsg . Conc-Inh
0.7
interpreter ANN model -
= 0
model type pIC50 38in - =
: 0.5
invitrodata edit input input set
———————— 0.4
upload TCfile upload
0.3
0.2
0.1
0.0

start prediction

predict counted correctly

-2.6 -1.6 -0.6
log Conc
@ HEK /37°C

[2012.02.04 11:46:00]: Chosen model: pIC5038in
[2012.02.04 11:47:35]: Molecule uploading...

[2012.02.04 11:47:52]: Molecule uploading finished, check panel for results
[2012.02.04 11:48:18]: HEK / 37°C: 1C50:0.0226 N: 1 K: 0.0226
[2012.02.04 11:48:18]: predict counted correctly

in the input file. For other than standard settings the system walutomatically
recalculateto the HEK/370C option with use of the intesystem extrapolation

factors.

* Detailed description of the file formats are given on the next page

0.4

save log

1.4

clearlog

al

1
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IONICCHANNELSDATANPUTZ I, 7 PREDICINPUTZ Conelnh
If the user hasno in vitro data describingthe hERGnhibition it is possibleto use one of the two built-in modelsto predict sucheffects basedon the in
vitro researchsettings and physicochemicaldescriptors of the compound. For the ConcInh option follow the path: IKr > predict input > Conclnh -> choose
interpreter (RandomForestsANNS)-> choose model > chooseinput data format* ->click upload data and navigateto the destination folder. After the data has
beenreadcorrectly the systemdisplaysinformation markedin green. Pressstart prediction to run the calculator. Thecellularmodel andtemperature are

2 ® ToxComp

file parameters help

[ ionic channels ]

drug physiology
drug concentration 7
genetics
cardiomyocytes

populations

settings

ionic channels

upleoad structure

ke J | IKs

user input

ICs59 '@ Conc-Inh

interpreter
model type
invitrodata
upload TCfile

concentrations

start prediction

[2012.02.0511:11:23]: Chosen model: C-1_RF100
[2012.02.0511:11:31): HEK / 37°C: 1C50:0.1651 RMSE: 0.0716 N: 0.4969 K: 0.4086
[2012.02.0511:11:31]: predict counted correctly
[2012.02.0511:12:13]: HEK / 37°C: 1C50: 0.1651 RMSE: 0.0716 N: 0.4969 K: 0.4086
[2012.02.0511:12:13]: predict counted correctly

|
k2

predict counted correctly

ChemAxon
show molecule uploaded
oMt vio
INa ICa
e — 0.9
@ predictinput
0.8
0.7
RandomForest model
= 0.6
C-1_RF100 =
0.5
edit input input set
——————— 0.4
upload
——— 0.3
add drop save
- - 0.2
0.03 =
0.1
0.3 b0

manual

definedin the input file. For other than standard settings thesystemwill automatically

recalculateto the HEK/370C with use of the intesystem extrapolation factors

* Detaileddescription of the file formats are given on the next page.

-45-40-35-3.0-25-20-15-1,0-05-0,0 0,5 1.0 1,5 2,0 25 3.0 3.5 4.0 45
log Conc
@® HEK /37°C @ predicted

save log

clearlog
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IONICCHANNELEDATAINPUTZ I, 2 PREDICINPUT
modelsdescription
ANN
Artificial neural network is a computational model inspired by the
structure and functional aspectsof the brain. A neural network consistsof an
interconnected group of artificial neurons,and it processesinformation using
a connectionistapproachto computation [Haykin S. (1999 Neural Networks:
A Comprehensive-oundation,Prentice Hall,ISBN0-1327335@]].
RandomForest
A random forest is a classifier consisting of a collection of tree
structured classifierswith independentidentically distributed random vectors
and eachtree castsa unit vote for the most popular classat input [Breiman L.
(2003 RandomForests MachineLearning 45(1):5-32.
All developed models operate on the sameinput vector which consists

of 38 (alternatively 39 for Conclnh mode**) parameters,namelyA

In vitro parameters are delivered by a user interested in simulating specific
conditions while drug dependent parameters can be calculated with use of
Marvin chemical software and its physchem plug-ins [ChemAxon 7
http ://www.chemaxoncom]. The user is supposedto prepare data describing
the substancesbeing investigated. Forthe Conclinh mode the userhasto add
an additional input column describing the logarithmic value of the substance

concentration (microM) for which the inhibition is supposedto be predicted.

cellmodel {XO/ CHO/ HEK}*

manual

Aromatic atom count

temperature [°C]**

Rotatablebond count

K* bath concentration [mM]

Heteroaromaticring count

tlpulsels] Smallestring size
t2 pulse[s] Largestring size
holding potential [mV] a(yy)
depolarizationlevel [mV] ASA
measurementpotential [mV] ASA H

ASA_P
*cell linesare encodedasfollow : Asymmetricatom count
HEK-3 Balabanindex
CHO-2 Chiralcenter count
XO-1 Dreidingenergy

**temperatures are encodedasfollow:

Maximalprojection area

room -1

Maximal projection radius

physiological- 2

Minimal projection area

Minimal projection radius

Stereoizomercount
pH=0.00(logd)
pH=6.00(logd)
pH=9.00(logd)
pH=1000(logd)
pH=1100(logd)
logP

bpKal

bpKa2

donorcount

pH=8.00(msdon)

pH=9.00(msdon)

pH=1400(msdon)

LogC[microM]**
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IONICCHANNELEDATAINPUTZ I, 2 PREDICINPUT

data format description L1 input_bin-pIC50.tmodel ¥
. . model|real;temp|real;kPlusBath|real;t1Puls|real;t2 Puls|real;holdingPot|real;de polPulsTo|
ToxComp)perateson two typeS of Input files q txt or xml basedand the real;mVMeasure|real;aromaticAtomCount|real;rotatableBondCountlreal;heteroaromaticRingCount|
real;smallestRingSize|real;largestRingSize|real;aYy|real;ASAMinus|real;ASAH|real ;ASAP|
extensionsare .tmodel and .xmodel respectively Columnsare separated by real;asymmetricAtomCount|real;balabanindex|real;chiralCenterCount|real;dreidingEnergy|

real;maximalProjectionArealreal;maximalProjectionRadius|real;minimalProjectionArea|
. real;minimalProjectionRadius|real;count|real;pH0Logd|real;pH6Logd|real;pH9Logd|real;pH10Logd|
semicolons real;ph11Logdlreal;logP|real;bpKallreal;bpKazlreal;donorCount|real;pH8Msden|real;pH9Msdon|
. real;pH14Msdon|reall
Alternatively separatesoftware ToxCompOnévww.tox-compnet) can be

| 7 input_conc-inh.tmodel ¥

usedto predicteither the 150 or Conelnh correlation Fourvariousfiles, two for model|real;temp|real;kPlusBath|real;t1Puls|real;t2Puls|real;holdingPotireal;de polPulsTol
real;mVMeasure|real;aromaticAtomCount|real;rotatableBondCount|real;heteroaromaticRingCount|
real;smallestRingSize|real;largestRingSize|real;aYy|real;ASAMinus|real;ASAH|real;ASAP|
real;asymmetricAtomCount|real;balabanindex|real;chiralCenterCount|real;dreidingEnergy|
real;maximalProjectionArealreal;maximalProjectionRadius|real;minimal ProjectionAreal

ToxCompOneOnecanusethe .tmodelfile and SimplypaStethe prepareddata- | real;minimalProjectionRadius|real:count|real:pHOLogd|real;pH6Logd|real;pH9 Logd|real;pH10Logd]|

real;ph11Logd|real;logP|real;bpKa1|real;bpKa2|real;donorCount|real;pH&Msdon|real;pH9Msdon]|
raalnb1AMednanlraslblogClreal

bin/pCB0 and two for Conelnh, containingheadersare deliveredtogether with

| *input_bin-pIC50.tmodel %

model|real;temp|real;kPlusBath|real;t1Puls|real;t2Puls|real;holdingPot|real;depolPulsTo|real;mVMeasure|real;aromaticAtom Count|real;rotatableBond Count|

real;heteroaromaticRingCount|real;smallestRingSize|real;largestRingSize|real;aYy|real;ASAMinus|real;ASAH|real;ASAP|real;asymmetricAtom Count|

real;balabanindex|real;chiralCenterCount|real;dreidingEnergy|real;maximalProjectionArea|real;maximal ProjectionRadius|real;minimal ProjectionAreal

real;minimalProjectionRadius|real;count|real;pHOLogd|real;pH6Logd|real;pH9Logd|real;pH10Logd|real;ph11Logd|real;logP|real;bpKa|real;bpKaz|

real;donorCount|real;pH8Msdon|real;pH9Msdon|real;pH14Msdon|real

3;1:5;2;2;-80;60;-50;0;7,0;5;6;106.67;199.87,656.08;203.43;21;0.73;21;204.11;157.03;13.77,70.35;6.41;4;,2.37;2.37,2.37;2.37;2.36;2.37,-2.98;-3.2,6:6,6;3.32,1

2:1;4;5,5,-80;60;-60;0;2,;0;5;6;36.29;149.63,430;89.74,7;1.37,7;126.36;80.25,7.89,51.64,5.84,27,3.64,3.64,3.64,3.64,3.64,3.64;-4.88;-6.059;0;0;0;0;0

2:1;4;0.4,0.4,-80;20;-40;0;3;0,5;5;22.09;110.02;267.21,83.86;2,2.57,2,76.59;49.34;5.22,32.64;4.17,6;0.73;-1.72;-2.83;-3.03;-3.56;0.73;-4.9;-9.59;2,0.99;0.93,;0,;0

3;1;5.4;2,0;-80;20;-50;6;4,0;6;6,24.6;122.95;459.66;22.67,;0;1.99;0;62.95,52.79,6.47,37.32;5.02,3;-1.05;0.31,;2.4;2.45;2.46;2.46;8.16,-7.27;0;0.59;0.13,;0;0

3;2;5.4;4,2:-80;40;-50;0;0;0;6;6,29.46;64.24;307.32;24.09;4;1.56,6;65.65,52.76;5.76;32.4;4.57;4,-2.57,-2.26;0.19,0.85;1.05;1.07;9.82;-0.42;0;0.99;0.87;0;0

3:1:5.4:2;0;-80:20:-50:12:7:0:6:6:36.62:147.22;514.43:15.12:1:2.33:1;93.21:64.23:6.55;52.14:5.77:2:1.51;1.65;4.04:4.75:4.97:5.01;9.92;-7.77:0;0.99;0.89:0:0

3;2,5;2.5;2.5;-80;40;-50;12;7,0,6;6,36.62;147.22,514.43;15.12;1;2.33;1,93.21,64.23;6.55;52.14;5.77;2;1.51;1.65;4.04;4.75;4.97,5.01,9.92,-7.77,0;0.99;0.85,;0,0

3;1;5;2.5;2.5;-80;40;-50;12;7,0;,6;6,36.62;147.22,514.43;15.12;1;2.33;1,93.21,64.23;6.55;52.14;5.77;2;1.51;1.65;4.04;4.75;4.97,5.01,9.92;-7.77;0;0.99;0.85,;0,0

3;1;4,4,5.7-80;20-50;14;11; 6;60.13;306.57,646.1;122.44;1;1.57;1,96.92;112.38;8.23,64.34,6.86;1,4.56;4.66;6.97,7.73;8.01,8.06;10.05;-3.03;1;1.99;1.52,0.751

1;1;2;4;4;-80;0;-70;14;11;0;6:6:60.13;306.57;646.1;122.44;1;1.57;1;96.92;112.38;8.23;64.34;6.86;1;4.56;4.66;6.97;7.73;8.01;8.06;10.05:3.03;1;1.99;1.92;0.75;1

2;1;4.8;,3.9;10;-80;30-60;14;11;0;6;6,60.13;306.57;646.1;122.44;1;1.57;1,96.92;11 . = .

3;1;4;4.8,5,-80;20;-50;14;11; 60.13;306.57;646.1;,122.44;1;1.57:1;96.92;112.3 L_| *input_concinh.tmodel %

3;2}5.4;4.8;4.8,-80;20;-60;12;1;0;6;7;43.71;139.9;400.05;60.4,0;1.48;0;108.82;80.6| model|real;temp|real;kPlusBath|real;t1Puls|real;t2Puls|real;holdingPot|real;de polPulsTo|real;mVMeasure|real;aromaticAtom Count|real;rotatableBondCount|

1,1;2;4,4-70;-40;-60;12;1;0,6;7;43.71;139.9;400.05;60.4;0;1.48,0;108.82;80.67,7.5  real;heteroaromaticRingCount|real;smallestRingSize|real;largestRingSize|real;aYy|real;ASAMinus|real;ASAH|real:ASAP|real;asymmetricAtom Count|

TAAAA T OO EQAAMETAT TAAIOMAAOOLEO A0 AMOANA- AN ETT LY ragl-balabanindex|real;chiralCenterCount|real;dreidingEnergy|real;maximalProjectionArealreal;maximal ProjectionRadius|real;minimal ProjectionArea|
real;minimalProjectionRadius|real;count|real;pHOLogd|real;pH6Logd|real;pH9Logd|real;pH10Logd|real;ph11Logd|real;logP|real;bpKat|real;bpKaz|
real;donorCount|real;pH8Msdonlreal;pHIMsdonlreal;pH14Msdonlreal;logClreal
3;2;4,1-40;30;-40;1;0;0;1;6;6;11.43;132.91;111.29;57.75;38.91,;0;1.82;0;23.18;12.92;71,22.28,3.31,78,42,5,5,-0.08;8.95;2;1;1;2,;2,28.6;2,0.062
3;2;4,1-40;30;-40;1;0;0;1;6;6;11.43;132.91;111.29;57.75,38.91,;0;,1.82;0;23.18;12.92;71;22.28,3.31,78,42,5,5;-0.08;8.95;2;1;1;2,2;28.6 236
3;2;4,1;-40;30;-40;1;0;0;1,;6;6;11.43;132.91;111.29,57.75,38.91,;0;1.82;0,23.18;12.92;71;22.28;3.31,78;42,5,5;-0.08;8.95;2;1;1;2,2,28.6,;3.69897000433602,0.582
3;2;4,1-40;30;-40;1;0;0;1;6;6;11.43;132.91;111.29;57.75;38.91;0;1.82;0;23.18;12.92;71,22.28,3.31,78,42,5,5,-0.08;8.95;2;1;1;2,;2,28.6;4,0.6 31
3;2;4,1;-40;30;-40;1;0;0;1,;6;6;11.43;132.91;111.29,57.75,38.91;0;1.82;0,23.18;12.92;71;22.28;3.31,78;42,5,5;-0.08;8.95;2;1;1;2,2,28.6;4.47712125471966,0.778
3;2;4,1;-40;30;-40;1;0;0;1,;6;6;11.43;132.91;111.29,57.75,38.91;0;1.82;0,23.18;12.92;71;22.28;3.31,78;42,5,5;-0.08;8.95;2;1;1;2,2,28.6;4.69897000433602,0.813
3;2;4,1-40;30;-40;1;0;0;1;6;6;11.43;132.91;111.29;57.75,38.91,;0;,1.82;0;23.18;12.92;71;22.28,3.31,78,42,5,5;-0.08;8.95;2;1;1;2,2;28.6
1;1;5;0.4;-80;40;-60;1;1;5;0;5;6;35.81,338.88,83.28,60.62;46.94,;9;1.46;10;121.01;101.3;2535;72.54;4.62,2249;1033,60;4;1.85,7.4,4,2,2.57;1.63;0.83,52.57,0;0.01
1:1:5:0.4:-80;40;-60:1;1;5;0;5:6:35.81:338.88:83.28:60.62;46.94:9;1.46:10:121.01:101.3:2939;72.54;4.62:2249:1033:60:4:1.85;7.4;4:2:2.57:1.63:0.83:92.57;1;0.24
1;1;5;0.4;-80;40;-60;1;1;5;0;5;6;35.81,338.88,83.28,60.62;46.94,;5;1.46;10;121.01;101.3;2535,72.54;4.62,2249;1033,60;4;1.85,7.4,4,2,2.57;1.63;0.83,92.57;1.3979400¢(
1;1;5;0.4;-80;40;-60;1;1;5;0;5;6,35.81,338.88,83.28,60.62;46.94;9;1.46;10;121.01;101.3;2535;72.54;4.62;2249;1033,60;4;1.85,7.4,4,2,2.57;1.63,;0.83,92.57,;2;0.765
1;1;5;0.4;-80;40;-60;1;1;5;0;5;6;35.81,338.88,83.28,60.62;46.94,;5;1.46;10;121.01;101.3;2535,72.54;4.62;2249;1033,60;4;1.85,7.4,4,2,2.57;1.63,0.83,92.57,2.4771212!
2;1;4.8,3.9;-80;30;-60;1;3;2;0;6;6;42.82;361.68;130.81;54.46;49.57;2;1.14,;2;95.28;90.74;7001;73.73;5.55;2858;1642;38;11;2.18;9.16;3;1;2;2;2;102.45;-1;0.023

DA 0D O BAE A £ AT DL £0,A30 0AC A AL AN C 754 4 A700 2000 T ATANATI T30 CLA000A £47%:20:4 4,7 400 4£:2:4:7:0:90:40% A0 A CA9A0T0TACAC
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DRUGPHYSIOLOGY
Sheetallowsto definethe drugtriggeredmodificationsof the physiologicaparameters Definethe %of changefor heart rate and plasmaionic concentrations

to decreaséincreasethe parametersvalueswhichare further takento simulation

file parameters help
ionic channels | rug phys|o|ogy
[ drug physiology ] drug triggered stimulation period modification [%] ©
) drug triggered modification [%]
drug concentration
K+{mM) 0 Na+(mM) 0O Ca2+(mM) ©
genetics
| savedata
cardiomyocytes
populations
settings
[2012.02.04 11:48:18]: HEK / 37°C: IC50: 0.0226 N: 1 K: 0.0226 =
[2012.02.04 11:48:18]: predict counted correctly
[2012.02.04 11:49:14]: XO / 22°C: IC50: 1.0862 N: 1 K: 1.0862
[2012.02.04 11:49:14]: HEK / 37°C: 1C50:0.053 N: 1K: 0.053
[2012.02.04 11:49:14]: predict counted correctly = save log clearlog




manual

ToxCompnet

DRUGPHYSIOLOGY
Sheetallowsto definethe drugtriggeredmodificationsof the physiologicaparameters Definethe %of changefor heart rate and plasmaionic concentrations

to decreaséincreasethe parametersvalueswhichare further takento simulation
2 @ ToxComp

file parameters help

ionic channels ‘ drug phys|o|ogy

[ drug physiology ] drug triggered stimulation period modification [%] -8
|

) drug triggered modification [%] i

drug concentration i
: K+#{mM) -10 Na+(mM) 0O Ca2+(mM) D;

N |

. > |

genetms Y ;
= SO |

cardiomyocytes T~ NG i

£ \\\\\\\ o ‘,l

\\\\\\\ :

S0y

EN

populations

Write down the numbersand define the %of the
drug triggered change of the chosen

settings physiologicalparameters

All virtual individuals are influenced to the same
degree. In the given example it is -10%0f the
native plasma K+ concentration and -8%of the

between-stimulusgap.

[2012.02.04 11:48:18]: HEK / 37°C: IC50: 0.0226 N: 1 K: 0.0226

[2012.02.04 11:48:18]: predict counted correctly
[2012.02.0411:49:14): X0 / 22°C; 1C50: 1.0862 N: 1K: 1.0862

[2012.02.04 11:49:14): HEK / 37°C: 1C50:0.053 N: 1K: 0.053
[2012.02.04 11:49:14]: predict counted correctly

save log clearlog
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DRUGCONCENTRATION
Tox-Comp platform was designed to assessdrug influence on the human heart electrophysiology. To define the (reliable, physiological) drug

concentrations choose drug concentration button. One can either write down the appropriate data or deliver it in the text format file (.csv; one column). To

acceptthe provided information pleaseclick the savedata button. A confirmation

file parameters help messagewill appear as well as a visualinspection of the ionic currents inhibition
ionic channels d rug concentration and will be possiblefor alltypes of channels
drug physiology suploaddata @ £
ks “;; _______________ The described option is available for
. 0K R | e, gy - .
[ drug concentration ] [ cave-data ] data saved Lol ——~ 1 TR all other ionic currents.
\ . —08 z
genetics operati on\a\l concentration {pM] 0.1 “Na /0/;
AN Ica =
operational cancentration [pM] 1.5 S
cardiomyocytes N\ Vi
- operational concentration [pM] 4.5 S 0.5
& :
a A\ /
papulations add new dro})\l ast J/ 0.4
\ //
N / 0.3
\ /
\v/
settings - Rememberto pressthe savedata button. If the  ©.2
~ data provided is correct you should see a system g
message(data saved and plotted graph.
0.0
You can add/delete data points by clicking the -2.0 -1.0 0.0 1.0
addnew/ drop last buttons. log Conc

® operational concentration @ HEK /37°C

Confirmationis alsogivenin the log area

[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93
[2012.02.04 11:53:03]): C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98
[2012.02.04 11:53:12]: C [uM]: 0.1 - IKr predicted inhibition [%]: 0.08
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57

[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80 LS8Ne log clearlog
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GENETICS

manual

Geneticsdependent hERGchannel activity can influence the potential drug proarrhythmic potency. Parameterslisted below define the channelgating

activity. Thedeactivation/inactivation aswell asthe activation/recoveryelementscanbe defined with useof the data obtained in the in vitro experiments

D @ ToxComp

file parameters help

ionic channels

genetics

polymorphism / mutation

drug physiology

K897T v

drug concentration current density change [%] 0.0

- deactivation / inactivation
genetics
Xr1_inf X r2_inf
; s 330 50.0
cardiomyocytes Vos /
k 6.0 / 230
populations
activation / recovery
taum taux,z
settings alfa beta alfa,, beta .
A 657.25 x 11.04 { 3.0 x  1.05
Vos 3437 | x 55.11 { 580 x 59.0
result
il k 8.93 x 12.8 | 200 x  22.0
save data restore to default values

[2012.02.03 23:48:01]: Run population generator...
[2012.02.03 23:48:01]: Patients generated
[2012.02.03 23:48:51]: Simulation time: 50 seconds
[2012.02.03 23:48:51]: Simulation finished
[2012.02.03 23:49:00]: results saved to file

[/Tmax

tauy

The graphs present WT/mutation comparison

of the gating activity based on

parameterslisted on the left.

the

deactivation X ryinf //“ inactivationX jnf
1.1 / ‘\0.8
/ |
Do /0T
/ \
0.7 % b.s
S|
0.5 E 9.4
=0
0.3 0.2
0.1 0.1
|
-0.1 -0.1
\
-120.0 -60,0 0.0 60.0 120.0 +120.0 -60.0 0.0 600 1200
V [mV] ‘\ V [mv]
|
activation tau oy i recovery tau y >
1198.2 !
\
958.5 2.4
718.9 1.8
=
m
479.3 Y12
239.6 0.6
0.0 0.0
-120,0 -60.0 0.0 60.0 120.0 -120.0 -60.0 0.0 60.0 1200
V [mv| V [mV]
-
start simulation
save log clearlog
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GENETICS
Geneticsdependent hERGchannel activity can influence the potential drug proarrhythmic potency. Parameterslisted below define the channelgating

activity. Thedeactivation/inactivation aswell asthe activation/recoveryelementscanbe defined with useof the data obtained in the in vitro experiments

2 @ ToxComp
file parameters help Up to five variants are allowed (WT + 4
: polymorphismgmutations). Parametersfor the most
ionic channels | genetlcs commonlyfound polymorphism (K897T) are delivered
-7 deactivationX ryjnf inactivationx inf
v Ks 1o g
drug physiology - o 1.1 ol
polymorphism / mutation v K897T B 0.9 B
; ; 0.7
drug concentration ‘ current density change [%] defined 1 é é 0.5
O S ; 0.5 0.4
[ - ] deactivation / inactivati gefined. 7 = o =
genetics e . defined 3 - 0.2
- 0.1 0.1
: s 330 90.0
cardiomyocytes Vos £ -0.1 -0.1
k 6.0 / |23.0 -120.0 -60.0 0.0 60.0 120.0 -120.0 -60.0 0.0 60.0 120.0
populations ¥im\) ¥y}
activation / recovery activation tau yey recovery tau .
1198.2
tau,,l taux,z
. 958.5 2.4
settings | alfa beta alfa,, beta .
- o~
A 657.25 |x 1104 | / 30 x 105 it 38
Vos 3437 |x 5511 | / 580 |x 590 2128 be2
result 239.6 0.6
il k 8.93 x 128 / 200 x 220
0.0 0.0
-120,0 -60,0 0.0 60.0 1200 -120.0 -60.0 0.0 60.0 120.0
save data restore to default values v [mV) v [mv)
[2012.02.03 23:48:01]: Run population generator... = X X
[2012.02.03 23:48:01): Patients generated start simulation
[2012.02.03 23:48:51]: Simulation time: 50 seconds :
[2012.02.03 23:48:51]: Simulation finished
[2012.02.03 23:49:00]: results saved to file = savelog | | clearlog
| «
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GENETICS
Geneticsdependent hERGchannel activity can influence the potential drug proarrhythmic potency. Parameterslisted below define the channelgating

activity. Thedeactivation/inactivation aswell asthe activation/recoveryelementscanbe defined with useof the data obtained in the in vitro experiments

2 @ ToxComp
file parameters help When no detailed data describing the channel gating parameters is available one can
o t define the polymorphism/mutation dependent functional alteration by providing the
ionic channels genetics current density changedata (expressedas %decrease/increaspascomparedwith WT,
deactivatien 1y inactivationx 3;
- s Lo N A == rlinf r2inf
drug physiology - e T o
polymorphism / mutation defined_1 v /’,/’/ 0.9 0.7
: T 0.7
dmg concentration current density change [%] § § 03
SO SR 0.5 0.4
- deactivation / inactivation = =S
genetics 0.3 0.2
Xr1_inf X r2_inf
0.1 0.1
: s 260 88.0
cardiomyocytes Vos £ -0.1 -0.1
k 7.0 | 240 -120.0 -60.0 0.0 60.0 120.0 -120.0 -60.0 0.0 60.0 120.0
populations ¥} ¥V}
activation / recovery activation tau yey recovery tau y
1198.2
tatyn fauye
: 958.5 2.4
settings alfayry beta alfa,, beta,p
-t o~
A 4500 |x 60 EY ¥ 112 T kel A8
Vos 450 | x 300 / 600 | x 600 2128 be2
results 239.6 0.6
‘ k 10.0 x 115 | 200 x 200
0.0 0.0
save data restore to default values -120,0 -60.0V 0.0 60.0 1200 -120.0 -60.,0 0.0 60.0 120,0
- [mV] v [mV]
[2012.02.03 23:48:01]: Run population generator... \\\\ . = X X
[2012.02.03 23:48:01]: Patients generated -~__ Choosesavedata if any changeswere start simulation
[2012.02.03 23:48:51]: Simulation time: 50 seconds provided. :
[2012.02.03 23:48:51]: Simulation finished
[2012.02.03 23:49:00]: results saved to file = save log clearlog
| «
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CARDIOMYOCYTES
Choosebetween the availablemodels of the single cardiomyocytesubtypes Epiz epicardium,Mid z midmyocardium Endo-endocardium If you want to
simulate string of cells (ID) choose) ( ,cadiomyocytesO O O éptio@.8he default cellsdistribution can be modified. Define the string length to simulate the

left ventricle wall thickness Toadd variability define coefficient of variation.

file parameters help

ionic channels ca rdlomyocytes
drug physiology single HLV cardiomyocyte HLV cardiomyocytes string ¥/ youve chosen pseudo-ECG simulation
model choice cells distribution [%] = please be aware that suchoptioncan
G be resources and time consuming;
drug concentration | tT-Epi 20 /,/’ population settings was automatically
- - changed to 1x5 - to modify it navigate
T-Mid - T30 to the populations tab
genetics S e
- \ =
S =
tl-Endo 7 20
[ cardiomyocytes ] N _
- ( save distribution ) input saved correctly
opulations :
pop Choose between the available string length [cm] . €V [%l
submodels z single cardiomyocytes N
(OD) and string (1D). diffusion coefficient [cm2/ms] 0.0016 | CV[%] 0 >~
settings SN
- || use string length model TSI

- Here one has to define the left ventricule

Sj_ogrenmod(_al correlating human hegrt L\_/W wall thickness and potential diffusion
MIEESS Gl B Gnsis  Enyselagied coefficient. It is possibleto add variability by
variability separately for both sexes For defining the coefficient of variation.

detailspleasesee Sjogrenl97Lhest

[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93
[2012.02.04 11:53:03]): C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98
[2012.02.0411:53:12]: C [uM): 0.1 - IKr predicted inhibition [%]: 0.08
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57

[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80 save log clearlog
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POPULATIONSlemography
ToxCompplatform was designedto extrapolate in vitro data to variousin vivo human populations. Thereis only one population availableso far which is

characterizedby demography,physiologyand size Thefollowing versionsof the systemwill cover more populationswith geneticsvariability. Onthe first tab

(demography) one can define minimal and maximal age of the virtual population members as wethas

file parameters help distribution of this parameter. The latter one can be defined in a three different ways: doying Weibul
ionic channels popu |ation distribution parameters, mean and standard deviation data, and upper and lovegrartiles
drug physiology population type | NEurCaucasian v I demography I _physiology genetics size
- For the NEurCaucasianpopulation datarange for
; minimal age (years) 18 maximal age (years) 75 = _____ :
drug concentration immalage tyears) Ximalage (years) agethe parametervariesbetween 18and 75.
- *North EuropeanCaucasian
; MALE FEMALE
genetics
e weibul distribution alfa 24.7 beta 2.1 weibul distribution alfa 24.7 beta 1.9
Y] AN
cardiomyocytes = AN
[ populations ] \\p\. 1 ~\\\ pa
\\ \\\ 1l aroua r ouartit D¢
settings restore default valugs- \\\\\\\

<. Click to switch between the available
options.

[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93 e

[2012.02.04 11:53:03]): C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98

[2012.02.0411:53:12]: C [uM): 0.1 - IKr predicted inhibition [%]: 0.08

[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57

[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80 . | sawelog clear log
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POPULATIONShysiology
The physiology tab allows you to manipulate the parameters describing human cardiac physiology. It covers cardiomyocyte volume and area,

sarcoplasmicreticulum volume and plasma(extracellular) ionic concentration. Theycan be defined separatelyfor men and women. All default data come from

® @ ToxComp the publishedsources(pleaseseethe list of references)

file parameters help

Testboxes are greyed out by default. To

ionic channels | pOPU|at|0n edit the values please choose the edit
, : _ _ : modelsettingsbutton.
drug physiology population type | NEurCaucasian \ demography ‘ physnoloa l genetics size /é/
o To restore default values please choose
drug concentration MALE FEMALE .~ the restore defaultvaluesbutton.
| // //
cardiomyocyte volume (um?) carg'unﬁyogyté volume (um’)
genetics Bo 7.36346 B1 0.04551 o 0.29602 ~~ Bo 736346 Bl 0.04551 o 0.29602
7 7
/// //
cardiomyocytes ‘ sarcoplasmic reticulum volume (um?) et s/afcoplas mic reticulum volume (um?)
// 7
%of cardiomyocyte volume 6.0 V(%) oL // %of cardiomyocyte volume 6.0 cv(%) 0.0
[ populations ] P S
cardiomyocyte area (um?) et // cardiomyocyte area (um?)
e 2
B0 0.86 B1 0.00293 -~ o o.1g2/ Bo 086 B1 0.00293 o 0102
// //
Saines ‘ ionic concentration ,// // ionic concentration
// /
K+(mM) 5.4 Nas(mp] 140.0 CaZf(m/P'f) 2.0 K+{(mM) 5.4 Na+(mM) 140.0 Caz2+(mM) 2.0
CV(%) 0.0 7 ow®) 0.0 V(%) 0.0 cV(%) 0.0 cV(%) 0.0 CV(%) 0.0
/// //
sz 4

( restore default values ]

[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93 -

[2012.02.04 11:53:03]: C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98

[2012.02.04 11:53:12]: C [uM]: 0.1 - IKr predicted inhibition [%]: 0.08

[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57

[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80 = savelog | | clearlog
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POPULATIONSenetics
Thegeneticstab allows you to manipulate the parameters describing genetic polymorphismgmutations occurencein the simulated population. All five

options are available(WT+4) with K897T data provided.

file parameters help
L | t These boxes are greyed out by default.
ionic channels population WT % of population is calculated
‘ automaticallybaseon the data provided.
drug physiology population type | NEurCaucasian M demography physiology ‘ genetics ] si/ze/////
-~/ Torestore default values please choose
. B/ el i T / the restoredefaultval sbptt
drug concentratlon - //// // e rES Ol'e e a.u Va Ue u On o
- /
MALE ___FEMALE
genetics _ ; - : ‘
WT % of total population : % of total population
cardiomyocytes K897T v % of total population 24.1 % of total population 24.1
[ populations J defined1 | % of total population % of total population
defined2 | | % of total population % of total population
settings : : ;
defined3 | % of total population % of total population
restore default values | data saved
\\\\ Choosesavedata if any changeswere
provided.
[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93 =
[2012.02.04 11:53:03]: C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98
[2012.02.0411:53:12]: C [uM]: 0.1 - IKr predicted inhibition [%]: 0.08
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57
[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80 save log clearlog
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POPULATIONSIze

Definethe number of virtual clinicalstudies,number of individualsin eachstudy and male/femaleratio in eachpopulation.

manual

file parameters help

ionic channels

population

dfug phySlOlogy popu]ation type NEurCaucasian

> demography

physiology

genetics

: number of studies
drug concentration

number of individuals in each study
genetics

female percentage

cardiomyocytes

[ populations ]

settings

[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93
[2012.02.04 11:53:03]: C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98
[2012.02.0411:53:12]: C [uM): 0.1 - IKr predicted inhibition [%]: 0.08
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57
[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80

1
5

D.S] value saved!

Non active (greyed out) Start simulation
button indicates that the minimum amount
of necessaryinformation was not provided
yet.

save log

clearlog
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SETTINGS

manual

Torun asimulationyou haveto define the report step size(in milliseconds),decimalprecisionin the report and the simulation period (range 300 z 30000

ms). Theabsolute andrelative tolerancesdefine the ODEsolver behavior (recommendedfor advancedusersonly). Stimulation perdiod mimicksheart rate. The

file parameters help

ionic channels setti ngs
deug piysiology simulation settings
drug concentration stimulation period [ms] 1000 CV[%] ©
genetics time of simulation (ms)
cardiomyocytes w52V SERHINRS,
populations

[ settings ]

[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93
[2012.02.04 11:53:03]: C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98
[2012.02.0411:53:12]: C [uM]: 0.1 - IKr predicted inhibition [%]: 0.08
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57
[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80

latter one canbe either the same forall individualsor assignedrandomlybased

report settings ODE solver settings
report step size [ms] 1 absolute tolerance le-10
report decimal precision 4 relative tolerance le-10

save settings

on the defined variation.

save settings

Non active (greyed out) Start simulation
button indicates that the minimum amount
of necessaryinformation was not provided
yet.

save log clearlog
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SETTINGS
Torun asimulationyou haveto define the report step size(in milliseconds),decimalprecisionin the report and the simulation period (range 300 z 30000

ms). Theabsolute andrelative tolerancesdefine the ODEsolver behavior (recommendedfor advancedusersonly). Stimulation perdiod mimicksheart rate. The

latter one canbe either the same forall individualsor assignedrandomlybased

file parameters help on the defined variation.
ionic channels Settl ngs
drug physiolo . . . . .
£ ENI008Y simulation settings report settings ODE solver settings
drug concentration stimulation period [ms] 750  CV[%] 10 report step size [ms] 1 absolute tolerance le-10
genetics time of simulation (ms) 10000 report decimal precision 4 relative tolerance le-10
cardiomyocytes _savesettings | settingchanged savesettings | settingchanged setting changed
populations
An active (non-greyed out) Start simulation
button indicates that the minimum amount
[ settings ] of necessaryinformation was collected.
Tostart z simplypressthe button8 .
[2012.02.04 11:53:03]: C [uM]: 15.0 - IKr predicted inhibition [%]: 0.93 = - -
[2012.02.04 11:53:03]: C [uM]: 45.0 - IKr predicted inhibition [%]: 0.98 Start simulation

[2012.02.0411:53:12]: C [uM]: 0.1 - IKr predicted inhibition [%]: 0.08
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57
[2012.02.04 11:53:12]: C [uM]: 4.5 - IKr predicted inhibition [%]: 0.80 = save log clearlog
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STARTBIMULATION
Torun asimulationyou haveto define the report step size(in milliseconds),decimalprecisionin the report and the simulation period (range 300z 30 000

ms). Theabsoluteandrelative tolerancesdefine the ODEsolverbehavior(recommendedfor advancedusersonly).

file parameters help

ionic channels setti ngs
drug physiology simulation settings report settings ODE solver settings
drug concentration stimulation period [ms] 750 | CV[%] 10 report step size [ms] 1 absolute tolerance le-10
genetics time of simulation (ms) 1000 report decimal precision 4 relative tolerance le-10
cardiomyocytes _savesettings | setting changed savesettings | settingchanged savesettings | settingchanged
populations 8 which changesto the greyedout form
(simulation runnning).
L ) J The progress bar shows the simulation
settings progress (please note that for the large

problemsit cantake sometime!).

Progressbar moves after every calculated

invididual
[2012.02.04 11:53:12]: C [uM]: 1.5 - IKr predicted inhibition [%]: 0.57 (/,,~/’// =
[2012.02.0411:53:12]: C [uM]: 4.5 - IKr predicted inhibition [?".L}:,D.EQ/’/
[2012.02.04 12:11:52]: Simulation started P
[2012.02.04 12:11:52]: Run population genefator...
[2012.02.04 12:11i5/2J;P,at1‘fnf5’g/enerated = save log clearlog

=
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RESULTS

Whenthe simulationisfinishedthe systemautomaticallychangesfocus and navigatesto the resultssection.

file parameters help
ionicchannels | simulation result
drug physiology [ populationreport | | population type
\\ o age
drug concentration single HLV. cardiomyooyte /" o gender
| \ /
) // || cardiomyocyte volume
HLV cardio strin / :
genetics — myocYE?‘—? 8 / | cardiomyocyte area
\
\ // | SRvolume
cardiomyocytes \\\ // | ionsconcentration
‘ \\\ ///
7
= N eaagsa . .
populations save result as CSV \ divider: .//
J 7/
\\ //
\ /
\ r4
\\V//
settings ‘ All options are marked by default. Tochoose
the parametersyou are interested in, simply
unclick those in which you are not
interested.
‘ results
Chooseadivider and clickthe saveresults as
CS\(default file format).
[2012.02.04 12:11:52]: Simulation started = ) )
[2012.02.04 12:11:52]: Run population generator... start simulation
[2012.02.04 12:11:52]: Patients generated ‘ '
[2012.02.04 12:32:06]) : Simulation time: 1213 seconds
[2012.02.04 12:32:06] : Simulation finished E save log clearlog
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RESULTS

Whenthe simulationisfinishedthe systemautomaticallychangesfocus and navigatesto the resultssection.

file parameters help

ionic channels

drug physiology

drug concentration

genetics

cardiomyocytes

populations

settings

[ results

simulation result

population report

[ sinjle HLV cardiemyocyte ]
\

\
HLV cardiomyocﬁes string | /
\

\
save result as CSV \ divider: //
7

All options apart from the V (membrane
potential) are APDanalysisare unmarked by
default.

Choosea divider and clickthe saveresults as
CS\Mdefault file format).

[2012.02.04 12:11:52]: Simulation started
[2012.02.04 12:11:52]: Run population generator...
[2012.02.04 12:11:52]: Patients generated
[2012.02.04 12:32:06]) : Simulation time: 1213 seconds
[2012.02.04 12:32:06]: Simulation finished

V - membrane potential [mV]
K - potassium dynamics [mM]
Na_i - sodium dynamics [mM]
Ca_i - calcium-dynamics [mM]

Xrl - rapid time dependent potassium current Xrl gate [dimensionless]

| Xr2 - rapid time dependent potassium current Xr2 gate [dimensionless]

Xs - slow time dependent potassium current Xs gate [dimensionless]
m - fast sodium current m gate [dimensionless]

h - fast sodium current h gate [dimensionless]

| j-fast sodium current j gate [dimensionless]

d - L type Ca current d gate [dimensionless]

| f-Ltype Ca current f gate [dimensionless]

fCa L - type Ca current fCa gate [dimensionless]

s - transient outward current s gate [dimensionless]
r - transient outward current r gate [dimensionless]
Ca_SR - calcium dynamics [millimolar]

g - calcium dynamics [dimensionless]

APDSO

start simulation

manual

save log

clearlog
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RESULTS

Whenthe simulationisfinishedthe systemautomaticallychangesfocus and navigatesto the resultssection.

All options are marked by default. To choose
the parametersyou are interested in, simply
unclick those in which you are not
interested.

Chooseadivider and clickthe saveresults as
CS\default file format).



