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1 XL

LetItB %, AALFSUSRICEBT H/3F A —=Z[FEDTZO DY —/ & LTHRIESNE L, B A—
Y a rTiL, SBML 77 A /v (VAT MEWIZEBIT HALFRISET VOERETLIR 7 +—~ v ) &
A ELTRZIWMY , ZOET /MK LT T OBRIEEZATHANCIATT D5 2 L TEET,

- LSRR O T 1 v 7 OVERK

Va2 l—varDFET

c B2 ONTFERT—F (BT ORERRY]) 2RbBEHIHTED
i/ 8 T A —%2 ORIER L OE OEFEX M O

c B2 ONTERT—ZIK LT, T—FOFBIELET VOEMS %
BIE LT BB 2T VS ORI

Eo. INHORRIL, BHR GUIEIETT F A M7 7 A4 L jpeg X png R EDEGE T 7 A /L& LT
RIFTDZENTEET,

LetItB i, WNHEIHHE = Y #5% C SiE% VW C. Graphic User Interface #77% Qt toolkit %
W SN TWA T, @ll7e T A4 77 UEENRFRIIA A h—/L L THiiL, Windows, Mac OS X,
Linux %2 OS OWTFHD 7T v 7+ — A THIATE I OF I L 7S LN ERETT,
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2 Getting Started

ARFETIEZ, VY TINNT—=H 2PN 7 b =T ORGSR FiEZE#E L TBY £, KEOIEE
IZZ > TEBR LTI, £/, 3 BLRIISHEREOFME RN/ EHINTEBY I, Z2bbb8bE T
TETFEU,

2.1 v/ o LADEE)

ALVAN=NVEDT 4 L7 NYWNIZHDHFEITT 7 A )L LetltB #FEIT L £77,
GUI#MEIC L BlEHE) : A1 A M= EEDT 4 L7 FUNIZHD LettBE X T V7 ) w7
CUL#fEIc X plHE) : #—IFNLEZFHALTA A =T 4 L7 F N LetltB % 47

CUI #4EIC X % i #h il
= FIVENSAL VA N—IVTEDT 4 L7 NVICBEI L%, L FDa~y R&e3EfT
> LetltB &

2.2 SBML %> 77 7 A LD i5Iril Ix

VTR 2T DA =a2—m5 [File] — Open SBML] % 3&R L.
Ty ANEATaZIZCSBML 7 7 A VEEIRL TR,

5l SBML 7 7 A LD FHEIrIA I
TREZH D SBML 7 7 A L& Gt m A T S0,
“AUAR=NVIHDT 4 L7 kU ="sampledata”—”Model01”—"model.xm]”
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'Eile. Tool Help

Open project
. LetltB information
Save project i

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit
TESUILS
timeseries reconstruc

Simulation

1 SBML 7 7 A )LD EEIrIA Ix
2.3 Diagram 7~

V7R 2T DA =a2—Mm0 [Tool] — [Show reaction diagram] %R L THF Iy,
BIR%E, FAT 77NN T 4 FURRRINET,
* AHXIiE model.xml % Fi A A T285A @ Diagram FRfE R T,

m reaction diagn - o x

File Help °
Show reaction diagram IL
titB information

Le |
‘= Model
compartments
species
reactions
parameters
ODEs
- Parameter Estimation
initial concentrations
reaction parameters EJ

reaction

2 Reaction Diagram H H#/EiEE ( o )
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24 VI a2 lb—3 g FET

VT =2TEMOY ) — A =2 —m 5 “Simulation” &R L 7=,
Hi Al "ODE solver option” #lC CA v a v OREEITVET,

%] - ODE solver option X &
end time : 5 (vIzab—va O TRH )
number of time points : 50 ( I =2 b —T a3V DAT v T )
% FRLSNOFT v a T T v FERE

%12, “run simulation” RZ AL T I 2 —ya vV 2FETLET,

LetltB : unknown project

File Tool Help

LetitB Parameters

Simulation (%]

= Model { modelxml )

compartments ODE solver option

species 1

reactions

parameters end time [s]

ODEs = =
= Parameter Estimation I R paliE S0

initial concentrations time interval [s] 0.1

reaction parameters

data sets relative error torelance 1e-08

Monte Carlo executior || 5pqojte torelance le-12

results

timeseries reconstruc

run simulation

results

save data

draw graph |

3V alb—a CEITHET
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25 YIal—yalfER T A VDB —T

Simulation H[H D results MlTfER TR S 7/-t%, savedata RZ &ML T
EBED7 7 A NG TIRIFLET,

B . 7 7 A N4 sim_results.dat
26 VIalb—va U RERT 7 A NDFEARIAFGRITE
V7 RN TEMOY Y — A =2 —5 “data sets” ZEIR L7214,

data sets BHEINO EE AN H D +AR X w2 L, LRI ERIF LR 7 7 4 L : sim_results.dat)
Tt A I ET,

LetltB : unknown project

File Tool Help
LetitB Parameters dataset 00 [x)
= Model ( model.xml )
compartments observation ( sim_results.dat )
specles time A B c =
reactions
parameters 1 time ‘A :" B alC S
ODEs 1 L
- Parameter Estimation 2 0 0.4 03 0.01
initial concentrations 3 01 0.348978  0.248978  0.061022
reaction parameters
I data set= 4 02 0311262 0211262  0.0987378
Monte Carlo executior| | |5 g3 0282289 0182289 0127711
results
timeseries reconstruci 6 (04 0.259367 0.159367 0.150633
Simulation 7 05 0240808  0.140808  0.169192
8 06 0.225496 0.125496 0.184504
9 (0.7 0.212667 0.112667 0.197333

B [ controlinputs

4 FERT 7 A IVRE AR IA T I
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2.7 /NT A —HHEEDFLT

V7 N =T EMOY Y — A =2 —)5 “Monte Carlo execution” Z1%R L7-%. “run Monte Carlo

sampling” R % U Z ML TRV, RIXA—=FHELFATLET,
) T A —=FHEEDOIATRERNL, FIHT o~ VERESICI VR £7,

LetlItB : unknown project

Hle Tool Help
LetitB Parameters Monte Calro setting
= Model ({ modelxml ) ;
compartments set recommend value (defalut)
species
. 1
reactions |
parameters method adaptive Metropc
ODEs o number of total samples 100000
- Parameter Estimation
initial concentrations || alPhao (0 < alpha0) ) ) o 1e-08
reaction parameters * 1st parameter of gamma prior for observation precision.
data sets beta0 (0 < beta0) 1e-08
* 2st parameter of gamma prior for observation precision.
results
timeseries reconstruct WS = ) 0.75
) sen * mixing rate of isotropic and adaptive Gaussian proposals. '
Simulation
kappa (0 < kappa) le-16
* regularization coefficient of proposal covariance matrix.
sd c(0<sd.c) 2.4
* scaling parameter of adaptive proposal. '
eta0 (0 < etald <1) 0.1
* initial step size for updating proposal. '
lambda_a (0 < lambda_a) 0.01
* forgetting factor of previous history. '
(Al T [»
| run Monte Carlo sampling
[4] 1]

5 /T A — ZHEE AT
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2.8 NI A —HHEFEROER

NI A—BWEDOHENKT LIk, Y7 by =T EMOY Y —A=a—75 “results” Zi&RLTTF
SV, HEERROFHRN R RINET,
F 72, [A—HEmN O open 2D stat window 7~ % > X, log marginal likelihood T = v 7 R v 7 A &I
TLHHETIVFEMREREHRT D FNHRET,

) L <IL, 6.5 fHiresults ZZ T IV,

LetltB : unknown project

Ele Tool Help
LetltB Parameters estimation results of initial concentrations
= Model ( model.xml ) initial e T
compartments species sgmale T 3:\;‘3;‘;” unit prior SBM
species B
reactions 1 species_ 0 04 0.4 2.4028e-06 mol/l Gamma(l,0.571058) speci
parameters ) .
ODEs 2 species_1 0.3 0.3 2.26866e-06 mol/l Gamma(l,0.905851) speci
= Parameter Estimation 3|species_2 0.01  0.00999959 1.78371e-06 moll Gamma(l,48.7495) speci
initial concentrations
reaction parameters
data sets
Monte Carlo executior
timeseries reconstruci
Simulation Sl | —"
estimation results of reaction parameters
reaction arameter inital standard unit ri
P sample  estimator deviation P
1 reaction_0 k1 S 5.00003 7.23559e-05 unknown gammal(l,
2 [reaction_0 k2 0.01 0.00999983 1.827e-06 unknown gammall,
4 | 0|
log posterior error function log marginal likelihood
1603.63 [2.42799e-10 [
open 2D stat window
update initial sample | update model
save effective samples save all samples save results
4] Ty )

6 HE G R AR

2.9 7uT =V N7 7 A IILDOIRAE

V7 72T DA=a—m5 [File] — [Save project as...] ZER L, BEDREEZIRIFEL T,
Tr7ANEAT o B SNETOT, FEOT7 7 A VA TIRIELTREIV,
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3 YIFrOIT7TDREERT
3.1 Y7 by =7 DOiEH

AVAN=NIEDT 4 L7 FURNIZHDLEIT7 7 AV LetltB 2 FITL, Y7 hy=T ZEihsdEd,
TR LT3 OS (Operating System ) (2L 0, @07 iiEa 3R F S0,

GUI#fEIC L AlEHE) : A1 VA= EEDT 4 L7 FUWNIZHD LettBE X TV 7 Y w7
CUIl BfEICc L HiEdE) : #—FAZFHALTA A M—=LF 4 L7 b U KNO LetltB % E4T

Y7 = TEB#%E, TR (XKT) OEEABENET,

- LetltB = = 83
Ele Tool Help

LetltS Parameters LetitB information
compartments
species
reactions
parameters
ODEs

-i- Parameter Estimation
initial concentrations
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruct

Simulation

£ 3

7  LetItB & &b
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32 V7 MU T DT

RKY T T 2THETEELEAIE. VY7 b7 2T DA==2—5 [File)] —» [Exit] #@RV7272<
D, HEA FICHD X REEZHLTFI,

O = o)

Eile Tool Help

LetitB Parameters LetitB information

- Model
compartments
species
reactions
parameters
ODEs

-1 Parameter Estimation
initial concentrations
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruci

Simulation

al D

8 LetItB #& T @ (Smaple)
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4 TrAINVAHT]
4.1 7uy = N7 7 A IVDOFEIRIAI
V7 M 2T DA=a—15 [File] — [Open project] #ERL, 77 A NF AT 7l CrTay=

I 877 ANCHEES Jbp )EEIRLTFIV, 77 A ERE, BEIWIZY 7 F =2 THA~BEFEO Y
Nyl NT—H EHRABRET,

'Eile Tool Help

Open project

: LetltB information
Save project _

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit
[ I ]
timeseries reconstruct
Simulation

9 FYuvxl N7 7 A INDFEIIAI
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4.2 7l N7 7 A IVDEX AR

V7 R =T DA =a2—m0 [File] — [Save project] XI&, [Save project as...] ZEZR L TF IV,
[Save project as...] Z®IR L72G01X, 77 ANVKXA T 0 BHNDSNETOT, 77 A4 VDO HIIIE,
T ANLHERELTRFIV,

Save project ( EEX{RLE )  BEICHAAATWASL TV 27 77 A LA BHBIMIC EEX LET,
Save project as... ( A fHTTRAF ) @ FHIT oY =r b7 7 A VEERLET,

'Eile Tool Help

Open project

. LetltB information
Save project _

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit
[ I ]
timeseries reconstruct
Simulation

10 7mv=7 N7 7 A NVDOEZAH

Copyright(c) Okinawa Institute of Science and Technology, 2007 All Rights Reserved
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A7 hv 7%, SBML ( System Biology Markup Language ) Level 1 3 X O Level 2 DX 7 7 1
JNZDWNWT FiriAS | FEIALR 24T O FENAHETT,

F i, BALRIZOWTIEL, SBML 7 7 A /LIN® compartment, species, parameter % 7 #5712, /R
WCHNRZFEHIN TWD5EAERRE, Uy ML (1), Mol (mol), second(s) ZFHL TWET,
( 7272 L. parameter #43(ZB L CiL parameter ¥ 7 NIZHAL R BON 57204 1E unknown %
FoRLET, )

4.3 SBML 7 7 A /v DFiFriA
Y7 by =T ORA=2—nb [File] —» [Open SBML] ##IRL, 77 A /L4 A7 1 /I2CSBML 7

FANVEBIRLTFEIVN, 77 A /L8ERE, BEIFIZY 7 b7 =T N~ SBML 7 7 A VICEHT 55—
X gt IA IR FE T,

'Eile Tool Help

Open project

, LetltB information
Save project _

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit
[ I ]
timeseries reconstruct
Simulation

11 SBML 7 7 A /L D@t FriA
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4.4 SBML 7 7 A4 LV DE X AH

VTR 2T DA =a2—05 [File] — [Save SBML] X/, Save SBMLas...] Z&ERLTFEW,
[Save SBML as...] ZBIRL7ZEAIL. 77 ANEATa I BHNENETOT, 77 A VOHIA.,
SBML 7 7 A WA ZHRE L T F I,

Save SBML ( EFEXLRLE ) : BEIZHAIAA TS SBML 7 7 A /L& HENAJIC FEE LET,
Save SBML as... ( &1 CH#AE ) 0 B SBML 7 7 A V2R L £7,

'Eile Tool Help

Open project
; LetltB information
Save project _

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit
[ I ]
timeseries reconstruct
Simulation

12 SBML 7 7 A /LD E X AL
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4.5 Reaction Diagram H{/)
SBML 7 7 A VNIZFEIR L TWA Y I ab—a VETADEAT 77 AT ETNET,
[ Reaction Diagram 7% |

SBML 7 7 A WV Z5AAT (4388 ) %. V7 F 727 DA =2—75[Tool] - Show reaction
diagram| ZER L CTF IV, BRE, ¥4 777600 FunFranxd, (X13)

File Help
Show reaction diagram
Let

eetitB information

= Model
compartments
species
reactions
parameters
ODEs

- Parameter Estimation
initial concentrations
reaction parameters

13 Reaction Diagram i /1#/Emim ( R )

m reaction diagr - o0 X

+RE BT 7 F 5O Zoom in A
—RHE Y BAT 7T LD Zoom out

AT TZLDOHENT 4 Ry

reaction

*AEKNL, Vo TINT—HEL LI XAT T AES
AT o T2 /T,

™

14 Reaction Diagram Hi /J#t 5
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[ Reaction Diagram DFR1F |

Reaction Diagram Z {7 —# & L CTRIFLE T, SBML 7 7 A V& FAAAT (4.3 B ) #,
V7R =T DA =a2—Mm0 [File] — [Export reaction diagram] R L TF IV, 77 A/LFA
TRIBHANINETOT, 77 AVOEIE, 77 A4, RELTZVEBEXAERL, 77— %

RFELETS

'Eile Tool Help

Open project
Save project

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit

[l ¥ ]
timeseries reconstruci
Simulation

LetltE information

15 Reaction Diagram H{ /1#{EliwE (7 7 A ARTTE )
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4.6 ODE /)

SBML 7 7 A MHNIZFER L TWDH Y 2 b—va U ET OB HER ( Ordinary Differential
Equation : ODE) #1777 LE9, ODE OFERFEIZOWTIE Bli& 5.5 HiaSH I,

[ ODE D14:4% |

ODE 27 F A FF—Z & LTIRIELET, SBML 7 7 A A EFiHIAAT (4.3HBR ) %, Y7 bv
=T DA =a2—05 [File] — Export ODEs] Z#EIRLTFIW, 774X TarlnHihsnE
FTOT, 77 ANOHDE, 77 ANHERIRL, T—FERGFLET,

'Eile Tool Help

Open project
; LetltB information
Save project _

Save project as...

Open SBML
Save SBML
Save SBML as...

Export reaction diagram
Export ODEs

Exit
[ I ]
timeseries reconstruct
Simulation

16 ODE /) ( 7 7 A JMRTE )

Copyright(c) Okinawa Institute of Science and Technology, 2007 All Rights Reserved
19



LettB = — V¥ ~==27 /L

5 Model

Model #3— b T, compartments, species, reactions, parameters, ODEs D 5 DD 7 /3— K~ IHliL,

FEAIAEINTZ SBML 7 7 A LV OYEE O—EHR R, BET — % OfRENFHETT,

KY 7 vy =7 #EEAE “LetltB Parameters” W @ [ compartments | [ species] [ reactions |
[parameters] [ODEs] Oy a 8 RT 25 &, ST HHENOFE®RE —ER R LET,

5.1 compartments

SBML 7 7 A /L@ compartment (2T 2 A2 £~ L E T,

LetltB: Samplel.|bp

File Tool Help

LetitB Parameters compartments

= Model { Samplel xml )

| compariments AU R

species ' 1‘Cytosc:| le-15 | compartment_0
reactions

parameters
ODEs
= Parameter Estimation

initial concentrations
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruci

Simulation

17 compartments [ [fj

Copyright(c) Okinawa Institute of Science and Technology, 2007 All Rights Reserved
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[ compartments [ {## ]
name : compartment % 7 IN® name [ & £/~
*% 77N name DIFHA NG ST, IDfFHREZRILET,
volume : compartment % 7' N ® volume X1 size DIFHH & For
*2 NI volume XU size DI WP EENGEIL, 7740 MA (1) 2y FLET,
unit : compartment DAL EZFK R (T 7405 Uy b (1))
SBML ID : compartment % 7 N® ID O % FKox

[ &F—% DL |
volume HHH OBUET — ¥ ZiRET HHENARETT . ME LI WEALZBINL BT E2 AL TR,
1) volume HHUIA OB ZBIR L, T— X ZfET2FHIHRET A,

5.2 species

SBML 7 7 A /L@ species (Z[4 B HME £ RLET,

LetltB: Samplel.|bp

File Tool Help

LetltB Parameters species
- Model { Samplelxml ) — el :
compartments name e ® Gl | o IO compartment constant SBMLID

! concentration [# molecules]

. speties ul i il I | . B |
reactions 1A 0.4 molfl 2.4088e+08 Cytosol species_0
parameters | ,
ODEs 2 .B 0.3 mol/l 1.8066e+08 Cytosal species_1

- Parameter Estimation 3/C 0.01 molfl 6.022e+06  Cytosol species_2

initial concentrations

reaction parameters

data sets

Monte Carlo executior

results

timeseries reconstruct
Simulation

18 species [H] ]

Copyright(c) Okinawa Institute of Science and Technology, 2007 All Rights Reserved
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[ species [ {E#H ]
name : species % 7' W name [§H#H % For
*% JNIZ name DIFHA NG ST, IDFHREEZRLET,
initial concentration : species % 7 N® initialConcentration @ {F# % Fx
*% 7'NIZ initialConcentration DIEFHNMENGEIL, 77 40 ME (1) %
Ty FLET,
unit : species DHNLZ KR (T 74/ moll )
initial amount : initial concentration O 1F# % ¢ & T initial amount % /R
* initial amount |X
compartments [H[f? volume IH H Xinitial concentration X H X 6.022e+23
THELTHET,
compartment : species ¥ 7 N® compartment D % £ IR
constant : species % 7' IN® constant OFH & For
*% 7 NIZ constant DIEMAIENIGEIL, 7 7 4L FiXE (constant = false) %
ty FLET,
SBMLID : species % ZN®D ID OIf % For

[ 7—% otk |
initial concentration JH H O¥fET — ¥ I3 X Neonstant THH D F = v 7 AR v 7 A & fRET HH N A[HET
7, initial concentration JH H OfREALZ T 25613 lMELTWEALZERIRL, HFE2 AL TR,
7, constant HADOTF = v 7Ry 7 AL, vV AZTEEEALEZ 2 Y v 7355 T On/Off 4]0 %%
2 HHENARETT,

1F) initial concentration 35 X U constant THH LS DL A BRIR L, 7 — X MRtk T 2 FIXHREE A,

Copyright(c) Okinawa Institute of Science and Technology, 2007 All Rights Reserved
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5.3 reactions

SBML 7 7 A /L® reaction {Z T 2 1FHR A FER L E T,

Al Tas Help

LettH Farameters e o
= Miedel [ Samgke] aml )
compartments

GpECHE 1 resschian A B W_o{Cutosall+ el = A= [B] -k2 = [CT (k] = S0 k2 = Q.01 resction_ 0

FlaTTE chamical aguation bk law parsneiers SEMLID

[EE e e
COEs
= Parameter Estimation

nitis concentrations
FEACTion paramaTans
data sets
Horta Canc S8 0urkr
resuits
Oirmserias racon el

Simulstian

19 reactions [Hj ]

[ reactions i ff & |
name : reaction ¥ 7 N® name {F#H % £~

*% JNIZ name DIFHRA NG ST, IDFHREEZ R LET,
chemical equation : reaction |23 2{b 73 (chemical equation ) % #7R
kinetic law : reaction (ZB9 % KUGHI (kinetic law) & #R
parameters : parameter ® ID £7-(X name & %N T HEET — & 2 FR
SBMLID : reaction % Z'IN® ID DI % For

1£) reactions HHNIZBWTIE, T — X ZmET H2FITHEFT T A,
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5.4 parameters

SBML 7 7 A /L@ parameter (ZB T D EHR 2T R L ET,

LalFERE = Soldigilad ] Mig

hle Taot Help

LettR Parameters paramstars
= Miodel [ Samglel amd )
Compartments

GEECHE 1 resifan k1 -] urkrgwn (W_{Cyiesoll * (k1 = A1 * Bl -k2 *[C1 A+ B =L ragction_d
2 reshion k2 DOl unkmowr V_fOveoEall * Okl * LAl *[El- k2 *IC] A+ B=C raaction_Q
COEx
= Parameber Estirmaticn
niia concentrabons
e aCTon [aramWTans
datn sets
MADFTDE 1 O a8 Lk
resuits
Tirs o eria s raconeord
Simudlstian

reaCtion  paremelsr  walie Linit ket law ehemical equation sEAL D

20 parameters [H|[f]

[ parameters [Hj & {5 |
reaction : reaction % 7N name & &~ (5.3 H#id name HHH & [[% )
*2 7INIZ name DIEFHRBPTENGAIL, ID FHRE2FRLET,

parameter : parameter # 7 N® ID f§# % FoR
value : parameter % 7 N ® volume H# % &R~
unit : parameter @ HN7 % KR

*parameter # 7 WIZ unit DIFWIAN NG AL, "unknown” #FE R LE,
kinetic low : parameter |ZB9 5 KUGH] (kinetic law ) % #oR
chemical equation : parameter (283 2 (b2~ (chemical equation ) % /R~
reaction ID : reactions % 7' IN® ID 1§ # & F /R

[ &—% DfFE |
volume M H OfET — ¥ %%ﬁ%ﬁ‘é??ﬁﬁf'ﬁf“?— WELIZWELZRINL, HFEEZATTL TR,
1£) volume A UAND BN ZEIRL, T — X 2 MWET HFITHKEEEA,
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5.5 ODEs

SBML 7 7 A AVHNIZFER L TWDH VI 2 b—va U ETADOFEMS HERX ( Ordinary Differential
Equation : ODE) ##H&/RLET,

File Tool Help

LetltB Parameters

= Model { Samplel xml )
compartments
species
reactions
parameters

| | - ODEs

- Parameter Estimation
initial concentrations
reaction parameters
data sets

results

Monte Carlo executior

timeseries reconstruct

LetltB @ Samplel.|bp

ODEs

dAl/dt = -(V_{Cytosol} * (5 * [A] * [B] - 0.01 * [C]) / V_{Cytosol })
|diBl/dt = (V_{Cytosol} *(5*[A] *[B]-0.01 *[C]) / V_{Cytosol}]

dICl/dt = V_{Cytosol} * (5 *[Al*[B]-0.01 *[C]) / V_{Cytosol }

21 ODEs [j i

& T% ODEs 77— % ZfRAF LoV a1, iR 46 HiZzZRT I,

% 1) ODEs HiEiNIZH Tl

. T Y ERET SRk ER A,

¥ 2) ODE O#FH F1E1Z. SBML ODE Solver DRI » TEBH L TEB Y £1-,
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6 Parameter Estimation

Parameter Estimation ~X— bk TlZ, initial concentrations, reaction parameters, data sets, Monte
Carlo execution, results, timeseries reconstruction @ 6 DD H 73— MMIFL, FiAA £ 72 SBML
T7ANDY I ab—va BT ELBLNT, BUEA O -RIR, BET —Z OfENDL, NT A
—ZHEEDEIT, FROFROMERERT —F DRAFFEZITVET,

K7 by =7 HEHE “LetltB Parameters” W@ [initial concentrations| [reaction parameters]
[data sets] Monte Carlo execution] [results] [timeseries reconstruction] E% %8RI 5 L. %
YT HHHANOEHE —ER R LET,

6.1 1nitial concentrations

I E ( initial concentrations ) OHEEICET A HEHREF R L ET,

LetltB:i Samplel.lbp

Fle Tool Help

Letits Parameters initial concentrations of species

= Model ( Samplel xml ) — : - -
compartments .name I initial value I unit | estimated prior arng arglu SBML ID |
species 1A 0.4 mol/l v \gamma(argo,argl) :‘ 1 le-06 species 0
reactions i :
parameters 2 iB 0.3 mol/l v [gamma(argo,argll :] 1 le-06 species_1
ODEs 3@(: 0.01 mol/l v |gamma(argo,arg1) :] 1 le-06 species 2

- Parameter Estimation
| initial concentrations

reaction parameters

data sets

Monte Carlo executior

results

timeseries reconstruct
Simulation

22 initial concentrations M|
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[ initial concentrations [ {# & |
name : species % 7' W name [ #H % For~
*% JNIZ name DIFHRA NG ST, IDFHREEZRLET,
initial value : species % 7' IN® initialConcentration D & /R~
* % Z'NIZ initialConcentration DIFHRNBMENGAIL, 77 4/ ME (1) %
Ty FLET,
unit : species DHNEZFR (T 74/L b : moll )
estimated : /X7 A —HHEEITWIZWEREZEZR (T 7400 RTCOEFEEXIR )
prior : prior & U CHIHT DALE ORI A0 B A R
arg0 : prior D 1 515l % £
argl : prior DF 2 51 HME % F£oR
SBMLID : species % ZN® ID OIf R % For

[ 7—% DOffitk |

initial value, arg0, argl B H OET — % T 2 FNAIRETT, ML L7 WEALZRIRL, HF%
ATTLTFEWY,

7. estimated HEDF = v 7 Ry 7 A X, vV AIZ TS ELE27 Y v 7325 (On/Off 28] 0 B2
%) FORIA—FWELITOVIWMEEOERZRIRT HFENTEET,

D ERHEAMUANAOELEZRIRL, 77— X 2mET 2 FEIHRETA,

7 2) AN initial value T CHfE L 722Ul 1L species M ~IL B S EH A,

1 3) estimated THH T, T= v 7Ry 7 AN 0On( F= v 7B A-TWND ) BEOLEXNGE LT
NG A= BWEEEITVET,
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6.2 reaction parameters

K Jins3T A—4 ( reaction parameters ) OHEEIZEHT AR EZF R L ET,

LB ILE s Sasmpled

fle Toot Help

LetkB Farameters reaction parameters

= Model [ Samplel amd ) e e : ‘
compatrnants fextian  parameler s walue Wit estimeled priar argh | el o W ¥
spacias 1 reschian kL g LAKROWT ¥ | gamemalargangl] =1 Le-06 | machon_ 0
r=actions -
pErAmaers 2 \resction k2 nal LAETEIWI |y | gammalargdargl]l = (1 L6 reacticen_0
CDOEs

- Parameber Estimation
Nt concentrabons
osfa sets
Morte Cano &80tk
residts
THTe s Erbas raon B

Simuistian

23 reaction parameters [

[ reaction parameters [Hj[&/FH#H ]
reaction : reaction % 7N name {F#z £ (5.3 HiD name HH & [F% )
*2 7’INIZ name OIFWBATNGE 1L, ID EHREZFRLET,
parameter : parameter % 7 N® ID f§# % FoR
* % Z7'INIZ initialConcentration DIEWA NG AL, T 74V ME (1) 2y FLET,
initial value : parameter % 7 N ® volume 1 # & £~
unit : parameter @ HNL % KR
*parameter # 7 WIZ unit OIFWIAN NG AL, "unknown” #F R LE,
estimated : RNTA—ZMELITWWEREFR T (T 7408 BRTOEREEXEL )
prior : prior & U CTHIHT DALE ORI A0 B A Ko
arg0 : prior O 1 5| HE % FoR
argl : prior O 2 5| EfE Z FoR
SBML ID : reactions % 7' N® ID OfF# % KR
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[ & —% Otk ]

initial value, arg0, argl THH OBUAET — ¥ #iRET D ENFRETT, mMELIT-WELZER L, BT %
AFLTFEW,

F72. estimated HEDOF = v 7 Ry 7 AL, v~ AICTEYELE 7 Y v 73 5(On/Off 28] 0 %
%) FBCNTA—GHELATVCVMEEDERLBIRT 5 FNTEET,

HE1D EFHEAUSNOELEZRIRL, 7 2mET 2FIHKRETA,

7 2) A initial value T CHR4E L 722l I3 species M~ XXM S L EH A,

7% 3) estimated THH TlX, F=v 7Ry 7 AN 0n( F=v 7N A-TND ) BEOHRELGE LT
RTA—=HWEEATOET,

6.3 data sets

RITA=HHETHHAESNDEBRT —#, filET —21L. N7 7 A )b Firird ( F2ITHIER )
PITH ZENARETT, £7-. A7 0 VT LDNRT XA —ZHEITBIT — 2 NFHPAENTORNDIES
X, HEEL S 2L —Ya v EBETTHAENTEEY A,

W7 7 ANDOT =L, TxFA ML L, UTFO 5 EOXYIY 2R L7 7 A vz R—
FLTEBY £,

# <X (Comma Separated Values )

% 7 X4V (Tab Separated Values )

A ~_—Z X)) Y ( Space Separated Values )

t I 2 v X4V (Semicolon Separated Values )

% BET—H L LT, A VA M=NET7FVFND SampleData 25T I,
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6.3.1 BT —Z OFHIAL IO Hibk

[ BHT —% O Frir ]

data sets MEMNDO LAEMNCH D +RZ 2T &, 77 ANFAT a7 RNEANETOT, EEOH

WF—2 2R TFIV, 77 AVERRE, BHEIIC observation N ~T — X NRRENET,

* Ty ANE AT v N Files of type 3 Tl 7 7 A AMEXB LX) 2L TF IV,

BT — 2 7 7 A NVEERGAT G AT, B FAABRZ CERLTTREEN,
BERAENT BT — 21X, Z 7 EEIC TR b, BT — 2 KR BEZ R ARETT,

[ BT —% Ok ]
HIBR L7=V> data sets i (& 7 i) 2 2R U, @i EEARICH DR 2L TRFE,
* X TWEPEED DG OH, BT — % OHIBRITIEZTT,

LetltB: Samplel.lbp

BHIRABRL V[T HIBRANZ V'

Letit8 Parameters .7 Jataset 00 @
- Model ( Samplel.xml ) '

compartments observation
species
reactions
parameters
ODEs
- Parameter Estimation

initial concentrations
reaction parameters
Monte Carlo executior
results
timeseries reconstruct

Simulation

B control inputs

1| Ty

24 data sets M — BT — & OFAIAH « HIFR
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6.3.2 HHT —Z OFIIAL IO HIER

[ HIEET— & OFEARIAI ]

data sets BEIEHNOTRILEMICH D + RE T L, TrANFA T IRENETOT, £E
OFEHT — 2 R LTI IV, 77 A V&ER%, HEIIZ control inputs HEN~7T — X NFR S E
D

* 7y ANE AT 17N Files of type H53 I T2 7 7 A WERIB LOXUIY @R TRV,

(1487 — & OHIER ]
HIER L72\ > data sets B ( 27 ) Z3@RL, @iEPRMEMICHD x RZ 2L TS0,

- LetltB: Samplel.lbp - o x

File Tool Help

Letit8 Parameters ataset 00 | =)
- Model ( Samplel.xml ) ' ]

compartments observation

species

reactions

parameters

ODEs
- Parameter Estimation

initial concentrations

reaction parameters

Monte Carlo executior

results

timeseries reconstruct

Simulation

FEARIATRTR K YRR & o

TV v
control inputs

£l ) -

25 data sets Hiff — T — & OFEAIAH - HIFR
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6.3.3 IBANTT—F D~ T

BT — & E3HE T — 2 2GR, SN TOIERELRIRLET,

) SMEATT 7 7 ANV TATEICASy X —fFHE LT, %49 25%% (SBMLID £7-/% name) 25
FN TV LG EIIARHOBIEIAETT,
(BT —H2L LT, £ AN ET 5NV FND SampleData & F X\, )

INER T 7 A IVEE AR IAIA . D observation 3 & Y control inputs #EPNIZ T time 41 % k< & T DOEZEIT%S
LT, %725 SBMLID 721X Name # 2 > AHRA v 7 ANMNHER L E9,

ED arv ARy 7 ATO~y B 72T ORI, BTN T 2 HROINBREZER L TF S,

£ 2) B 53R IZCR—® SBMLID F721% Name %R L72W\ T F XU,

£3) =y BT PHEUNCHRE SN TORWERIINT A= HEZEYNCEITTE £ A,

Let|tB i samplel.lbp

File Tool Help

LetitB Parameters Tdataset 00 (%]
= Model ( Samplelxml) | ——
compartments observation { Samplel_obs.dat )
- species . B
P 4 time column_00 column_01 =
reactions 1l -
parameters 1 |time |B ¢| no_mapping
= o 0.307878 A B
= Parameter Estimation 2 [ i
initial concentrations 3 (01 0.220375 i
reaction parameters | =
e e N
- Monte Carlo executior 5 |03 0207675 0.10968
results |
timeseries reconstruct 6 IO.4 0.158616 0.150254
SiulsHon 7 |05 0.146949 0.1682
'8 :0.6 0.128589 0.184505
f
9 |07 0.109533 0.180273
) control inputs

26 data sets [Hjjfi — A)T7—X D~ 7
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6.4 Monte Carlo execution

NI A—BWEEAT O BROHEREDER, NT7A—2WE( T T Nk )OFATEITOET,
AT T2 TIFETANVAEEHRA LTI A I HEET>TVET, Y7 hu=TONR—T 3
YTy FIHENFEOREEL L TS FETT,

* PIoR—T g %, “adaptive Metropolis “O %4 &8N T& £97,

LetltB : Samplel.lbp

File Tool Help
- Model ( Samplel xml )
compartments set recommend value (defalut)
species 1
reactions
parameters method adaptive Metropolis
ODEs number of total samples 100000
-1 Parameter Estimation
initial concentrations E'ghao (0 <= alpha0) , ] » 1e-08
reaction parameters 1st parameter of gamma prior for observation precision.
data sets beta0 (0 <= beta0) 1e-08
* 2st parameter of gamma prior for observation precision.
1rjesu|ts . truct mrate (0 < mrate< 1) 0.75
~ HmMESEries reconstruc * mixing rate of isotropic and adaptive Gaussian proposals. :
Simulation
kappa (0 < kappa) 1e.16
* regularization coefficient of proposal covariance matrix.
sd_c (0 < sd_c) 2.4
* gcaling parameter of adaptive proposal. :
etal (0 < etal <1) 0.1
* jnitial step size for updating proposal. :
lambda_a (0 < lambda_a) 0.01
* forgetting factor of previous history. ’
| run Monte Carlo sampling
A D)

27 Monte Carlo execution [H[f]
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6.4.1 FUTHNLEDORTE

INT A= HHEEICET DR ER e R LET,

method : AT 2FT L uikdE R (adaptive Metropolis )
[ adaptive metropolis setting 1% # |

number of total samples : V> 7V E FIR

alphaO : prior (ZBIT 25 1 515G HA £r

beta0 : prior (B89 %% 2 51EUE WA F£oR

mrate : &A% (mixing rate )& H & For

kappa : HOHATHIOFEE T A — X IE5RE TR

sd_c: AT —VU 2T DORT A =2 IEREFR

eta0 : MRS OWIHMEICE T 2 1F @ a £oR

lambda_a : SEUREICEE 2 F A #oR

* adaptive metropolis setting B ENIZREICE RSN TWAHIE ( T 74/ ME ) F, v I=2Lb—va v

FATRHCA R HELE & 72 > TRV £,

[ 5 — % DR |

adaptive metropolis setting N ® method #F< 2 CPHHHE (number of total samples, alpha0, beta0,
mrate, kappa, sd_c, eta0, lambda_a ) (%, #MET — ¥ 2 MRET HENAETT, WMELZWVELZ®R

KU, BFrz AL TTRFEW,

F7-, HELHEICEE L-WIEE1E. Him EEicd 57 set recommend value (default) "R % 2 LT T

éb\o
1) fPHZ B2 DBET —2 2 AT 2 FFHREE A,

6.42 FUTHNOIZLDBNRT A—=FHEDET

Monte Carlo execution i@ run Monte Carlo sampling”h % > Z# L T HF IV, /NT A —HXHEE

EIEITLET,

1E) NI A—=ZHEOFITRRNL, AT 5~ 8RS, SBML €5 /b, ¥ 7 /L% (number of total

samples ) FIZ LV K ELLET,
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6.4.3 NTA—FHEFTRIO VT T FR

NTA—BHEEDOFETH, FATROEI TR EZ T 7 a7 LA U v RURKRINET, o, ¥
4 RUNIEH DT = 7Ry 7 A% On IZHE LTZHA, X7 A—2H#EEIZEIT 5 error graph, log
posterior graph 73U 7 V% A4 A 1SN E T,

show error graph / show error graph (log scale ) :

sum of square error &K/~ *3T L RHR v 7 AT THEIDO A r— V2 EH L E7,
log posterior graph :

log posterior density % Z7~

running adaptive Metropolis sampling
VZ7777777777777777i 7%
v |‘show error graph (log scale) :h v| show log posterior graph
sum of square error
le+08
le+06
10000
100
1 -
0.01-
I T T T T T T T T T T T T T T T T T T T 1
0 20000 40000 60000 80000 100000
log posterior density
350
300
250
200
150
100
50
I T T T T T T T T T T T T T T T T T T T 1
0 20000 40000 60000 80000 100000

28 NI A=A MEFTREO T 0 S LAY ¢ Ry
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6.5 results

IRT A—BHEEETHOMRER—EERR, 77 T7RR, HEEOKM, 7 —F DRFEEZITVET,

LetitB: Samplel.lbp

Ele Tool Help
LetitB Parameters estimation results of initial concentrations
= Model ( Samplel.xml ) initial MAP e d
rtment: . ini f .
Zg:ﬁci?:s ents species sample | estimator | deviation unit prior SBMLID  show graph
reactions 1|species 0 0.4 0.427117 0.0413966 mol/l Gamma(l,3.48375) species_0 | show graph
arameters ——
gDE‘S 2 |species_1 0.3 0.298196 0.00445069 mol/l Gammal(l,3.21444) species_l | show graph
= Parameter Estimation 3 species2 0.01 00114264 00032279 moll Gamma(l,59.1913) species_2 | show graph
initial concentrations
reaction parameters
data sets
Monte Carlo executior
timeseries reconstruci
Simulation
estimation results of reaction parameters
7 initial MAP standard 2 :
reaction parameter sample estimator  deviation unit prior SBMLID  show graph
1|reaction_0 k1l 5 4,34402 0546499 unknown gamma(l,0.0389517) reaction_0 | show graph
2 |reaction_0 k2 0.01 0.0136564 0.0075709 unknown gamma(l,8.78928) reaction_0 | show graph
log posterior error function v log marginal likelihood
315.417 |0.193622 323.07
[ open 2D stat window |
[ update initial sample |[ update model
- [ save effective samples H save all samples | save results
[ D : ’

29 results M
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6.5.1 /3T A —XHEEFATRFER D —EFIR

HEROHEEHER & CHICBEET DI e —RHER L ET

[ estimation results of initial concentrations ( results [##i _FE: ) ]
species : species % 7' N® name [F# % £~
*% ZNIZ name DIFHA NG ST, IDFHREEZRLET,

initial sample : /X7 A —Z #{EERTOYIHEZ TR
MAP estimator : /X7 A — X {EEHL DRER & For
standard deviation : f#E{f 7 ( standard deviation ) % 7R
unit : HANZAZF R (initial concentration [Hj[f N unit &~ & [FEE )
prior : /NTA—HFHEFET I 2 L— 3 THIH LT prior 1 2 F R
SBMLID : &ZHEIZHY4 T % SBML 7 7 A Lo ID F#a£R
show graph : 1Rtk A 7T AFRHARZ

W) 1ot A N7 AIBE LTI, MR 6.5.4 HAESHRT S,

- LetltB': Samplel.lbp - 0
File Tool Help
LetitB Parameters estimation results of initial concentrations
- Model ( Samplel.xml ) initial s andard
compartments species el n S unit prior SBMLID  show graph
species sample estimator deviation
reactions 1 species 0 0.4 0.427117 0.0413966 mol/l Gamma(l,3.48375) species_0 ‘ show graph|
arameters |
pODES 2 |species_1 0.3 0.298196 0.00445069 mol/l Gamma(l,3.21444) species_1 ‘ show graph|
= Parameter Estimation 3 species 2 001 00114264 00032279 moll Gamma(159.1913) species_2 | show graph |
initial concentrations —_—
reaction parameters
data sets
Monte Carlo executior|
results
timeseries reconstruci|
Simulation
o010 da e R e o et xR s e
n initial MAP standard N N
reaction parameter sample | estimator | deviation unit prior SBMLID = show graph
1 reaction_0 k1 5 4.34402 0.546499 unknown gamma(l,0.0389517) reaction_0 showgraph|
2 reaction_0 k2 0.01 0.0136564 |0.0075709 unknown gamma(l,8.78928) reaction_0 showgraph|
log posterior error function v log marginal likelihood
315.417 0.193622 323.07
open 2D stat window
update initial sample I update model I
o : save effective samples | save all samples I save results
4 13

30 results i (estimation results of initial concentrations )
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[ estimation results of reaction parameters ( results i#fm B ) ]
reaction : reaction % 7' N® name |E#H % &R
* & 7 NIZ name OF WAV A X, ID

parameter : parameter # 7 N® ID f# % FoR
initial sample : /X7 A —Z #{EERTOYIHE Z TR
MAP estimator : /37 A — X {EEHZ DFER % FoR
standard deviation : fE¥#{FZ (standard deviation ) % 7R
unit : HA7LZFR (reaction parameters [N D unit For & [FEE )
prior : /NTA—HFHFET I 2 L— 3 TR LT prior 1 2 F R
SBMLID : &ZHIZMHY4 T % SBML 7 7 A Lo ID IF# & £R
show graph : 1Rtk XA 7T AFRARZ

) 1ot A 77 AZB LTI, BI& 6.5.4 HASRT IV,

-
File Tool Help

LetitB Parameters

= Model ({ Samplel xml)
compartments
species
reactions
parameters
QDEs

= Parameter Estimation
initial concentrations
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruct

Simulation

@ T

iz R LET,

LetltB': Samplel.lbp o @

estimation results of initial concentrations

e initial MAP

P sample estimator
1 species 0 04 0.427117
2 |species_1 0.3 0.298196

standard
deviation

0.0413966
0.00445069

3 species_2 0.01 0.0114264 |0.0032279

unit prior SBMLID  show graph
moll Gamma(1,3.48375) species_0 | show graph |
mol/l Gamma(1,3.21444) species_1 | show graph |
moll Gamma(1,59.1913) species_2 | show graph |

1 reaction_0 k1l

2 |reaction_0 k2

reaction parameter

initial
sample

5
0.01

estimation results of reaction parameters

MAP
estimator

standard N N
deviation unit prior SBMLID = show graph

434402 0546499 unknown gamma(1,0.0389517) reaction_0 | show graph |
0.0136564 |0.0075709 unknown gamma(l,8.78928) reaction_0 showgraph|

log posterior

315.417

‘ open 2D stat window

error function v log marginal likelihood

0.19362

2 323.07

[ update initial sample

update model

‘ save effective samples

save all sample

S I save results

31 results M (estimation results of reaction parameters )
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[ log posterior ¥ LN error function ( results Hif FE: ) |

INT A —HRETERE Bt DRI 75 log posterior, error function ZET — % TER L £,

Ay

- LetltB': Samplel.lbp - O x
File Tool Help
LetitB Parameters estimation results of initial concentrations
- Model ( Samplel.xml ) initial T andard
compartments species el n S unit prior SBMLID  show graph
species sample estimator deviation
reactions 1 species 0 0.4 0.427117 0.0413966 mol/l Gamma(l,3.48375) species_0 ‘ show graph
arameters 7
E)DES 2 |species_1 0.3 0.298196 0.00445069 mol/l Gamma(l,3.21444) species_1 ‘ show graph
= Parameter Estimation 3|species 2 001 00114264 00032279 moll Gamma(l,59.1913) species 2 | show graph
initial concentrations —_—
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruct
Simulation
estimation results of reaction parameters
n initial MAP standard N N
reaction parameter sample | estimator | deviation unit prior SBMLID = show graph
1 reaction_0 Kkl 5 4.34402 0.546499 unknown gamma(l,0.0389517) reaction_0 showgraph|
2 reaction_0 k2 0.01 0.0136564 0.0075709 unknown gamma(l,8.78928) reaction_0 showgraph|
log posterior error function log marginal likelihood
315.417 0.193622 B23.07
‘ open 2D stat window
[ update initial sample I update model I
o ‘ save effective samples | save all samples I save results
4 13

32 results Ef (log posterior 33 XU error function )

[ 7—% OfFtkE |
estimation results of initial concentrations 35 X T}, estimation results of reaction parameters ™

initial sample HH OIET — % #MmET HFENAHETT, MELTZWVEALZRIRL, T2 AT LT
TEVY,

H1D) EFERHEAUSNOELERIRL, 7 — X &ZmET 2 FTHRETA,

£ 2) MAP estimator M H Of% initial sample T H OfE~—45 L TM L 7= W54 1L, 6.5.3 HA

ZHT S0,
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6.5.2 Log marginal likelihood ? Ff

log A7 — )L COELLE ( marginal likelihood ) ZFFE L E 3, FRFEBENICHD F=v IRy
A ”log marginal likelihood ” % = v 7 T 5 H CitRH 2L 7,

E 1) 7 74/ bk TlL, log marginal likelihood ®F = v 7 7R v 7 A3 Off IZ72 > TV E T,

1 2) log marginal likelihood FHHE KL, FIHT 2~ U BREE, SBML €7 /v, 7L

(number of total samples ) ZFIZ LV K& < ELLET,

- LetltB': Samplel.lbp - O x
File Tool Help
LetitB Parameters estimation results of initial concentrations
- Model ( Samplel.xml ) initial T andard
compartments species el n S unit prior SBMLID  show graph
species sample estimator deviation
reactions 1 species 0 0.4 0.427117 0.0413966 mol/l Gamma(l,3.48375) species_0 ‘ show graph
arameters
pODEs 2 species_1 0.3 0.298196 0.00445069 mol/l Gamma(l,3.21444) species_1 ‘ show graph
= Parameter Estimation 3|species 2 001 00114264 00032279 moll Gamma(l,59.1913) species 2 | show graph
initial concentrations —_—
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruct
Simulation
estimation results of reaction parameters
n initial MAP standard N N
reaction parameter sample | estimator | deviation unit prior SBMLID = show graph
1 reaction_0 k1 5 4.34402 0.546499 unknown gamma(l,0.0389517) reaction_0 showgraph|
2 reaction_0 k2 0.01 0.0136564 0.0075709 unknown gamma(l,8.78928) reaction_0 showgraph|
log posterior error function v log marginal likelihood
315.417 0.193622 323.07
open 2D stat window
[ update initial sample I update model I
o ‘ save effective samples | save all samples I save results
4 13

33 results i (log marginal likelihood )
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6.5.3 HEEMH DL

INT A= ZHEEREROMEIZ, LUT O 2 MO GIETH I Z — a9 5 FR A RETT, LHEITIEC T
BIDoRF o mr )y 7 LTRSSV,

update initial sample :
Map estimator X H OfE % . initial sample M H ~E % Bk S E £,
* Parameter Estimation ~3— KN ® initial concentrations 35 X O reaction parameters ™
HmbEFRSNES,
* SBML €7 /L( Model 73— |k JN~OEHRITEHF SN EH A,

update model :
Map estimator T H O fi% . Model /X— I species ( volume IHH ), parameters( initial
concentration HH) ~lZ Kk S FE T,
* Parameter Estimation /X— FN~OIFRITEE I EH A,

- LetltB': Samplel.lbp - o x
File Tool Help
LetitB Parameters estimation results of initial concentrations
- Model ( Samplel.xml ) initial s andard
compartments species el n S unit prior SBMLID  show graph
species sample estimator deviation
reactions 1 species 0 0.4 0.427117 0.0413966 mol/l Gamma(l,3.48375) species_0 ‘ show graph|
arameters |
E)DES 2 |species_1 0.3 0.298196 0.00445069 mol/l Gamma(l,3.21444) species_1 ‘ show graph|
= Parameter Estimation 3 species 2 001 00114264 00032279 moll Gamma(159.1913) species_2 | show graph |
initial concentrations —_—
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstruct
Simulation
estimation results of reaction parameters
n initial MAP standard N N
reaction parameter sample | estimator | deviation unit prior SBMLID = show graph
1 reaction_0 Kkl 5 4.34402 0.546499 unknown gamma(l,0.0389517) reaction_0 showgraph|
2 reaction_0 k2 0.01 0.0136564 0.0075709 unknown gamma(l,8.78928) reaction_0 showgraph|
log posterior error function v log marginal likelihood
315.417 0.193622 323.07
open 2D stat window
update initial sample I update model
o : save effective samples | save all samples save results
4 13

34 results Wi (update initial sample 3 X O update model )
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654 1WILEARNT T 7R BIW 2tk A N T 7H£R

IRT A —=BZWEFREROEZ 1R B L2t A T A TFERLET,

[1%&kce 2 N7 T kR ]

TR
results H AN D show graph THH DR > %27 Vv 7 $H5HT1IRILT 7 7 NFRINET,
1) show graph R % 2 RIZ, LHTFRLEZVWESZO SBMLID ELra27 Y v 27 LTFEW,

- LetltB': Samplel.lbp - O x
File Tool Help

LetitB Parameters
= Model ({ Samplel xml)

estimation results of initial concentrations

reaction parameters

initial MAP

log posterior

1315.417

[ open 2D stat window

standard

Z:glcﬁ:;tments species sample | estimator deviation unit prior SBMLID| show graph
reactions 1 species 0 0.4 0.427117 0.0413966 mol/l Gamma(l,3.48375) species_0| ‘ show graph
geg;r;eters 2 species_1 0.3 0.298196 0.00445069 mol/l Gamma(l,3.21444) species_] ‘ show graph
2 Pa(aljﬂleterEstimatiqn 3 species_2 0.01 0.0114264 0.0032279 mol/l Gammal(l,59.1913) species_2 \ show graph
initial concentrations —_—

error function

[0.193622

[ update initial sample I

update model I

‘ save effective samples I

save all samples I save results

data sets
Monte Carlo executior
results
timeseries reconstrucl
Simulation
estimation results of reaction parameters
n initial MAP standard ; N
reaction parameter sample | estimator | deviation unit prior SBMLID | show graph
1 reaction_0 k1l 5 4.34402 0.546499 unknown gamma(l,0.0389517) reaction_0] | show graph
2 reaction_0 k2 0.01 0.0136564 0.0075709 unknown gamma(l,8.78928) reaction_0f | show graph

v log marginal likelihood

323.07

35 results i ( show graph )
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75 75H
HEHRIZ L% ( probability density ), RE#IZHEL (bins) Z &L o572 1IRILE A N T LEFRRL
F9, 1Lk A T AFRRYYNE, FHETHBINICREINTEBY £,

777N
ks 77 e A NS T A
IRIFEHR : MAP estimator fi
HAR  BEEE (7740 99%) @ lower bound, upper bound &
D WERFERR © B A N7 T A0 smoothing #&5F: ( 77 4/ & Off )

FRBREICT, VY9 7F RLTBYET, £, AN T T 0 RUOTEICIE., FERHEEICE
THEEEZH I L TWET,

LetitB histogram : species 0

histogram : species_0
] [ I
| |
- |
8 —
| |
T | 1
- | |
> | |
N !
86— i
7] | |
1 i}
iy
= | |
%“__I ......... .......... :
2 ]
o | 1
1
o A |
_I
|
2 R | S—— i
|
i 1
|
1
Q- ' ' '
T - - : . T - - : : T : - : : T
0.4 0.5 0.6 0.7
x-axis min |0.322832 max |0.742317 bins |20 v smoothing | replot
) 99 % confidence interval
MAP estimators
lower bound upper bound
|0.408701 0.349173 0646591

X 36 1otk A 2T LEiH
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BAERHE
O HEOLRAT
LA TLT 4 RUDA=a—5 [File] — [Save graph] ZE#{RL TF XV,
TrANTA TR I PR SNETOT, 77 ANVOHIE, 77 A VA RIF LTI EBERE
BINL, 7— X &2 RGFLET,

@ XL R
O fR/ME "min” , #OKRKIE "max”, @t 2 b7 T )OO “bin” WITEE DT

ZAFIUT=%., replot RZ L ZMLTFEW,

@ smoothing F/~
smoothing = v 7 AR v 7 2% On/Off IZ5XE L721%, replot R ML TRV,

@ EEXMOE
XX % confidence interval WIZ 0~100 £ TOHET%E AJ) L7=%., replot F¥ > ZH L TTF IV,

£ ) MAP estimator, lower bound, upper bound OfEIIFRET 5 Z LXK EHA,
[2%ITTE A N7 T LFER ]

TR HE
results WD “open 2D stat window” "Z %27 U v 7§ H5HT2RILT 7 7 NFRINET,
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77 7o
HEHh, BN AR B OHER A L 5T 2RI A N T LB FRLET 2L A 7T AERRE P,
FENTABRICRESNTEY £,

7T TNIE, 2O0DBERLEEZTRADE AN T LAERHE L, B EAOENTFERLTWET,
Tz, BOEX, 77 7EMO R T == 5B, FE( BN ) - R (RRERZ W
WZEDY 97,

F72, 2RICE A N T AT 4 KU TENICIE, EEEBICET28EE2H 71 LTV ET,

LetltB histogram 2D

Eile
Histogram 2D

0.04

0.03

(=]

1

=
i) o
- (=]
# -
9 0.02 e
£ =
™

=

0.01

—tY—T—7—F7—7 7 77T ] "7 T T T T T 71T
2 2l 4 4.5 5 i)
k1 in reaction_0
x-axis |kl inreaction_0 #| min 2.88144 max |5.59427 grids | 200
replot

y-axis | k2 inreaction_0 #| min |0.000949718 max |0.0410896 grids | 200

X 37 2oLk A 7T LEiH

)
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BETIE

O HEOLRAF
LA TLT 4 RUDA=a—5 [File] — [Save graph] ZERL TF XU,
TrANTA TR I PR SNETOT, 77 ANVOHIE, 77 A VA RIF LI EBEXE
BINL, 77— &2 RGFLET,

@ HhOLEE
X, Yihdlo, RAREIBEVWEEZELBIRLTFEFIV,
*OBEREHR R, B ME, RKMEITBEEMICRESNET,

@ #hoOFRE
B F/ME "min” , B O R KAIE "max”, O RIEO“grids” WICEEOHFE AT LT,
replot RZ L TF I,

) 2otk A N7 T Ao IL, FIHT 2~ VBRE, ROV T verids” RO
REICEI W RESELLET,
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6.5.5 INTA—RHETFEFITHRORG

INT A= ZHEER RO, LT O 3O TIETRAT 2 HNARETT, LEITS L THYETLARS
&7 )y LTRENY,

save effective samples :
T A= HEEDHNRAERDHE AT v TR EIIFRLET, R 2Lk, 774
NEAT AT RHAESNET DT, 77 ANVOHIE, 77 ANVAERELTFI,

save all samples :
WIRA—BWEDRRE AT v TR LB THRRLES, RE 2 LB, 77 ANVEAT
B IBRHNENET DT, ZrANVOEN %, 77 ANVAERELTTEIN,

save results :
results MENOFEHRE T F A MEXTREFELE S, REEZMLEK, 77 A VFAT R IR
HAOSNEFTOT, 774 VOHENE, 77 AWM EZRELTEIV,

1¥) save effective samples 35 & O save all samples fRIFIRFO 2, RIFERIT 6.3 Hi & FEED 7 7 A VI
Kz R—FLTWVET,

- LetltB : Samplel.lbp - 0o x
Eile Tool Help
Lelt8 Parameters estimation results of initial concentrations
- Model { Samplel.xml ) initial e rd
compartments species |nma| " star_‘l A unit prior SBMLID = show graph
species sample estimator  deviation
reactions 1 species_ 0 0.4 0.427117 0.0413%66 mold Gamma(l,3.48375) species_0 | show graph
arameters
gDES 2 species 1 0.3 0298196 0.00445069 moll Gamma(l,3.21444) species_1 | show graph
= Parameter Estimation 3 species_2 0.01 0.0114264 0.0032279 moll Gamma(l,59.1913) species_2 |show graph

initial concentrations
reaction parameters
data sets

Monte Carlo executior

timeseries reconstruct
Simulation
estimation results of reaction parameters

initial MAP standard

reaction parameter sample | estimator | deviation unit prior SBMLID  show graph
1 reaction_0 k1 5 4.34402 0546499 unknown gamma(1,0.0389517) reaction_0 | show graph ‘
2 reaction_0 k2 0.01 0.0136564 0.0075709 unknown gamma(l,8.78928) reaction_0 | show graph ‘
log posterior error function ¥|log marginal likelihood
315.417 0.193622 323.07

open 2D stat window

update initial sample | uedate model
) - save effective samples | save all samples save results |
4 N )

38 results M ( FATRERORT )
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6.6 timeseries reconstruction

Parameter Estimation /X— k@ initial concentrations, reaction parameters O {f# % H\ 7= R R 51
Yialb—=varEFTLEY, ThICED . NI AFHEER-REAOIERSRYIY S 2 b—T g U
REBG BT DENLTEET,

* Bl 7 FD Simulation HEM T IV,

¥ ORT A —HHEEFERORRINV I 2 L—a U EITHIHEIE. FRIIZ 6.5.3 THO update initial
sample %217 L. initial concentrations, reaction parameters OIF#HZ EH L T F I\,

=] LetltB: Samplel.lbp = (B £
Eile Tool Help
LetitB Parameters ODE solver option
- Model ( Samplel xml )
compartments 1
species end time [s] 10
reactions
parameters number of time points 1000
ODEs o time interval [s] 0.01
-1 Parameter Estimation
initial concentrations relative error torelance 1le-08
reaction parameters absolute torelance le-12
data sets
Monte Carlo executior
results
Simulation
select |no dataset = l I run simulation
results
| save data ]
I draw graph ‘
[ D

39 timeseries reconstruction [H &
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[ ODE solver option |
end time : ¥ 2l —3a VO THORZ (F7%/v 5 :10)

* PR OBAAIT 0 &5
number of time points : I 2 L—v a3 VERAO AT v 7 (T 7 40 b 1000 )
size of time intervals : ¥ I = L —3 3 VRO A8

(end time + number of time points = size of time intervals )

relative error tolerance : > = L — 3 3 VHEROFFERZE — AL ( 77408 0 1X108)
absolute tolerance : ' I = L' — 2 U OFEROFFEHP — MXHHEA ( 7740 8 0 1X1012)

* BEZ O HNALIL SBML 7 7 A VNICHHRIJICHEE L CW A A ZFRE . second (s) #HWET,

[ ODE solver option N 7 — % Otk |
end time, number of time points, relative error tolerance, absolute tolerance M H O¥fET — % % i

LT L2HENAETT, MELZWVELZRIRL, HFE2ATLTEIN,

[ BEREIV R 2 b— 3 v DFEAT ]

timeseries reconstruction i 1B D select I H |2 T/EE D data set %1% L 727, "run simulation”
REHEMML T Ialb—ra 2373 ET, £z, select A O dataset XX DA 7 > 7
1%, 6.3 Hidata sets HEINDO X 7 A T v 7 ALHEEL TWET,

TE 1) select THEIZ THEUIZREHZERL T ZRWEAIE, VY alb—rarnNEfTrshEdia,
7 2) data sets B NI W T, Hl#IT — 2 BRFAAENTWARWNWERIT Y I 2 L—1 3 v OFAT,
T — 2 BRFAIAENTWDEAIT, HEHT =4I a2 —v a2 ITLET,

[ HRFI S 2 — a3 UEERDET |
HpRFN S 2 b — 3 VBT L7-34A . timeseries reconstruction Wi FE¢ D results HPNIZ 03
WhEnE7,

[ BERIIS S 2 b— g VHERT — & ORTF ]
BRI R 2 b— 3 UME T U721, timeseries reconstruction & B ® save data 78N % > & F(T
LTRFEW, Z7ANTATa IR NSNETOT, 77 AVDOMNE, 77 AN EZRBELTEHFE
W,

W) BRFERIL 6.3 L FEkD 7 7 A MR ET R — N L THET,
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[ BRHIV S 2L —va ViR T— 2DV 7 78R |

results FENIZFR STV D graph option ( F= v 7Ry 7 A NIT, 7T 7RRETVTWEFRE

N L., draw graph RZ U ZHLTTFEVW, v ab—va UREROEERYZ 7 7 ERENET,
* BRI 7T 7 RORIFIEE, BE T HEASRT S,

77 7N, fitihE T I 2 b— g URER. A BEE & L C. graph option |2 CEER I - EE DR
NI T T RFRLET, T, VI al—ya URFOFEREZFER ., BN I TV D dataset OFLH]
T—HE x HlE L TEREITVET,

- LetItB timeseries graph - o x
File
0.4 -A
-B
0.35 -C
] % xobs(B)
g X
0.3 JF X N o x)s‘ x xobs(C)
= x
: e i B
4 WX xx ® xx
1 %
0.25 WK 0
c J
2 1 x% X *
"."f ]
= 11X
e 0.2
: | V\
Q J
< ] X
=]
o J
0.15 4
] Ax \
0.1
] 9.3
0.05 1 = 3%
1 **
14 X ;“u—,&zL
bl s
T g T T T v T T T T T T : . - - | : r |
0 2 4 6 8 10
time

40 timeseries reconstruction 2 7 7 &

B
O EfgORAF
77794 RUDA=a—Mnb [File] — [Save graph| Z®&IR L TFIV,
Ty ANEATa I BHNINETOT, 77 ANVOEIE, 77 ANV, RIFLIZVEBREXEZ
BIRL, 77— X E2RGFLET,

@ 7T 70FKR | FEER
T 7MEALEOX Yy T a2 ) v I THRERT, ENUTDHT T TORRFERTEITNET,
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7 Simulation

Simulation /X— k Ti%, SBML 7 7 A/ L Citik SN TWBET LD Jife. (ODE) Z MW T, #
A2 b—a v OFET, ERT—F DR - RF. BIOERDOT T 7R REITVET,

V3ialb—yaroFiEE LT, MBAT CHlET —% ) Z2FHETICMo R Z2#ES "I a
L—g e WO DTF—F WS TBRRICE 2 iR E o ha—u1 5 “EIiET — 2 )
VIial—va O 2 EEAPAE SN TOET,

71 VI a2l — g VHBE

Wy 52X (ODE) OBy I 2 b—va VBT 28T A =2 OREEITVET,

- LetltB: Samplel.lbp - 8 x
Fle Tool Help

LetitB Parameters m %)

- Model ( benchmark001 x
compartments ODE solver option
species 1
reactions
parameters end time [s] 10
ODEs . )

- Parameter Estimation number of time points 1000
initiallconcentrations time interval [s] 0.01
reaction parameters
data sets relative error torelance le-08
Monte Carlo executior absolute torelance le-12
results
timeseries reconstruci

results

| savedata

| draw graph

run simulation

41 Simulation [H &
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[ ODE solver option ]
end time : ¥ 2l —3a VO THORZ (F7%/v 5 :10)

* PR OBEIT 0 &5
number of time points : I 2 L— a3 VERAO AT v 7 (T 7 40 b 1000 )
size of time intervals : ¥ I = L —3 3 VRO L A8

(end time + number of time points = size of time intervals )

relative error tolerance : > = L — 3 3 VHEROFFERZE — AL ( 77408 0 1X108)
absolute tolerance : I = L' — 2 V OFEROFFEHP — MxHHEAL ( 7740 8 0 1X1012)

* KRN OBALIT SBML 7 7 A VRICHIRIJICHE L TV DG ZBRE | second (s) Z AWV ET,
[ ODE solver option N 7 — % Ot |
end time, number of time points, relative error tolerance, absolute tolerance M H O¥fET — % % #f

LT HENARETT, mMELTEWVEAZERL, FEATI LTIV,

7£) ODE solver option CTi% € L72fHIZ."v I 2 b—va v BIO “Gl#T— v 21— 3
DELLOFEICHKMINET,

72 I a2 lb—arDFELT

6.1 HilZ T, WY E & 1T > /=% . Simulation Mg ( Z 7@ ) B “run simulation” R % %
LTI 2 b—va 27887, T TRIZE R FTEED results ENIZHE R F RSN ET,

H) a2 lb—va DA, species HHIND constant HEIZT = v 7 23 A>TV HEFHE(|L initial
concentration Off ( —EfE ) &720 £7,
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7.3 M T —Z DRt AL LT HIER

[ HIEET— & OFEArIAI ]

Simulation EENO FEAEMNZEH D+ RZ a4 & T AN AT a7 BB ET OT, AEEOH]

7 —2 2R TS, 77 A /V#RE, BEIICH LW 2 7HEIE~BAT L, 532483 2 2 7 HEiEN

@ control inputs HEN~T — X NERINFE T,

¥ 7y ANE AT v N Files of type 3 Tt 7 7 A AMEXB LX) 2L TF IV,

* T — 2 7 7 A N EEEGRIATS A X BE SARARR L LT RSN,
BRIAENTBRT — 21X, Z 7 HEIC TR O, 72 RROE Y K2 A ARETT,

* T =2 7 7 A NDOFEHIAHTERIL 6.3 Hi L RO T 7 A MEXZ FHR—F L TWET,

[ 47— & ok ]
HIER L7cwn& 7 2 @R U, EiE EEARNC & oXAR 2 2 L TRV,
* 2T HENEED D5 O, HlfET — 2 OHIBRIZAZ T,

LetitB: Samplel.lbp

ALK S [ Bl 5

LetitB Parameters Simulation @
- Model ( benchmark001 .x

compartments ODE solver option

species 1
reactions

parameters end time [s] 10
ODEs : .

- Parameter Estimation number of time points 1000
initial concentrations time interval [s] 0.01
reaction parameters
data sets relative error torelance le-08

Monte Carlo executior
results
timeseries reconstruci

[ Simuiation— |

absolute torelance le-12

run simulation

results

save data ‘

draw graph |

42 Simulation H[f]
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74 HlHT—2 DO~ T

T — 2 2 HRAATE R, FETDERII BT LET,

) AMIAT) 7 7 ANV LATHIZ Sy X —fHlE LT, &4 2%# (SBMLID %£72/% name) 7?3

BENTV DG IIARHEOBRIEIIRETT,
(BET—2L LT, A VA=V ET 3 VFNO SampleData Z5RF EV, )

il 7 — 2
A OfET — 4 & UCHA L7zvy SBMLID #7-21% Name Z38# R L £77,

1D aVARYy I ATOY Yy T EITIRNS, BTHEYTHERONEEZEINL TTFIV,

1 2) BB EHEICTH—0 SBMLID £7-1% Name ZEIR LARANWT T E W,

H3) v v B I PNEUNCRE SIVTOZRWGEITHIET — 22 2 L—3 3 UEEEIC
FITTEEHA,

LetltB: Samplel.lbp

File Tool Help

LetltB Parameters | Simulation | Samplel_controll .ot
- Model { Samplel.xml ) T '

compartments control inputs
species
reactions =
parameters 1 |time no_mapping
ODEs f

- Parameter Estimation 2 iG
initial concentrations 35
reaction parameters !
data sets
Monte Carlo executior|
results
timeseries reconstruci

time column_00

nmi

43 Simulation i —HlfET — % OFir AL « HIFR

FEARIA IR D control inputs FENIZ T time F &2 FR< 2 TOEEZIC L, 2 HRAR Y 7 AN
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75 T —ZF I 2 L— 3 L DFELT
T3S CTHIIT — % 7 7 A VEHDALT R, ST — 2 Ialb—va v aETLET,

EEOYIDFEZIZT, Yab—a VEFITLEWHIEIT — 2 28R L, ®EiEHEo
“run simulation” RZ U ZHL Ty I a2 —va VEETIEET, %??%Tﬁ!i@ﬁ?ﬁx@ results
HENICRE RN TR RS ET,

W) HIEHT — 242 2 b— a3 OBA ., species HEIN O constant H B IZIFHIT A X E 7,

7.6 HlfEIT — 2o I al—La VEEROT — ZRTF

V3ial—varBIOHET 22— a VOREERT — X ORTFIL, results BNIZT —
MERS NI, HiHE FTBOD savedata RF V&L TTF W, 77 A NVEAT a7 BN SNETO
T, Z7ANVDOENE, 77 ANBEEELTEIV,

) AT 6.3HiE RO 7 7 A VERXEY R — R LTHET,

- LetltB : Samplel.lbp - o x
Fle Tool Help

LetitB Parameters

= Model { Samplel.xml )
compartments control inputs
species
reactions
parameters 1 time A s
ODEs

= Parameter Estimation 20 2
initial concentrations 3ls 0
reaction parameters
data sets
Monte Carlo executior
results
timeseries reconstrucl

- Simulation

Simulation | Samplel_controll bt [x]

time column_00

run simulation
results
time A B C =

graph option |¥

2 0 2 03 0.01

3 0.01 2 |0.271454 0.0385464

4 0.02 2 0.245626 0.0643737

5 0.03 2 0.222259 0.0877409

6 0.04 2 0201118 0.108882

7 0.05 2 0.18199 0.12801

8 0.06 2 0.164685 0.145315 &3
draw graph

44 Simulation [ ( FEHRT —% DLRTFE )
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77 VIalb—va U RO 7 7RR

V3al—varyBIUOHIEIT -2 a2 b—ya VRO 7T 7KL, results BENIZERIRE N
TW5 graphoption( F= v 7Ry 7 A )T, VT 7FRETVIZWERZLZER L, draw graph

AL TTRFEY, VI al—ya UiERORRIN T T 7RFRENET,
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Simulation | Samplel_controll.b |

ODE solver option

end time [s]

number of time points
time interval [s]
relative error torelance

absolute torelance
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1000
0.01
le-08
le-12
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results

time

run simulation
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[. save data

[ draw graph

0.3

0.01 0.394104 0.294104
0.02 0.388409 0.288409
0.03 0.382904 0.282904
0.04 0.377579 0.277579
0.05 0.372426 0.272426
0.06 0.367438 0.267438

0.01
0.0158955
0.021591
0.0270965
0.0324211
0.0375736
0.0425621
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