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What distinguishes QBT from other
SBML-compliant tools?

Primarily a tool for non-computational
biologists to construct, annotate and evaluate

models.

Designed to support projects with high-
throughput data sets (microarrays,
seqguencing, GWAS, proteomics)

Intelligent tools to access Ensembl (and
other) annotation data

Workgroup server
API| ot add new data types and helper apps




@ Department of Health and Human Services

&> National Institutes of Health 4

NHLBI Research at the Bethesda Campus

NHLBI Intramural
Research “TART.
50 Principal Investigators . 7/ /..
in 5 centers |

Genomics /
Microarray Core
2500 arrays/yr

ABI 4700 MALDI-TOF/TOF MS

& high-speed, high-sensitivity instrument with a
L sample autoloader that allows high throughput
= sample analysis...

Proteomics Core
40 Projects /
month

Einnigan FT-ICR | C-MSfMS

T® The Finnigan FT-ICR Mass Spectrometer displays
very high mass resolution (100,000 at mfz=500)

N and mass accuracy (<1-2 ppm) and is valuable for
= differentiating structurally similar peptides...
il

Shimadzu Axima MALDI TOF MS

The superior performance of the AXIMA-CFR™plus
with improved resolution and mass accuracy
provides increased confidence in mass fingerprint
for protein ID.

Division of Intram

Clinical Research

MRI flow tracking ofblood traversing the heart chambers

Ettan Gel Spot Handling Workstation

il The workstation carries out automated gel spot-
1 ' picking, in-gel digestion, and samplefmatrix
‘ spatting onto MaLDI-plates ...

P [

K
Finnigan ProteomeX workstation, an LC-MS/MS system

Fﬂ? The system performs 10- or 20-LC/MS analysis
- -'5-_ which consists of a Surveyor Autosampler, two
-i

1 A Surveyor LC pumps, and Deca XP plus ion-trap
HMm® % mass spectrometer. It uses BioWarks for database

e ewm soarch,



Biologically relevant sites of regulation (far from exhaustive)
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Ontology-driven Model Editor

¥ QBT Quantitative Biology Tool 200805300101

File Edit Model Data Analyee Graph Tools SWindow  Help
‘QBT Extplo.. 40 x |:Runtime ‘ mitol x| RMOTCAY4 x| Settings x | Resuls-RNOTCAV4 x| GraphicalResuts x| 4 v [=](T] | palette » x
ﬁ = Biochemistry LS
Data =
o/ Models
[k Small Protein
i [ RatTCAYL Molecule otel
- (424 rno00020
- {424 rno002a0
=
-5 Modes
% Edges Intermembrane Recent lon
S Parameters Space eceptor
-5 Events Channel
=) Simulation
'Z Settings
L[ Results-RNOTCAY4
Analysis
@ Cpen Gene
@ Literabure Edit
- Farmat
@ Web Query Copy 1
@ R Scripts Faste
Delete
Identify this For searching
‘Model I pr l« BTServices Wi Find Related Reactions
‘Madel Insp... x|
P QBTServices Wi Find Related Pathways
D Model Mame Find Felated P
: ind Related Processes
D List of Species Saarch Pubch
D List of Reactions Earen Fub-nem Phenotype Compartment 2
:Log Window ¥ x
Jacaobian not requested A
v




Editor features

Nested models [ validete | [ Cancel ][ Giose
User defined shape, (€ =&

COIOr’ etc. : ? chheenn:i:::ldStructure
SBGN mode D ki Yl
Images as nodes {E Eﬂhtgalal
Ontology-driven i i

model checker 5@ Overal

- @ Sirmulation

w/suggested fixes 5@ Phenotypes



Import data. QBT ontology relates searchable entities
with associated queries. (e.qg. identify enzyme activity)

¥ QBT Quantitative Biology Tool 200801291616

File Edit Model Window Help

‘QBT.. 40 x|:Runtime MAPKO71106 x| Species-MAPKO71106 = | Settings = | Results-MAPKO71106 = | Graphical Results = | MassSpecSurvey0S0620(CSY) x| Flux Balance Analysis: = E]@
| Expetiments TrimProtei,..  NCEIGen... EC Mumber | BraindveM Heartével | Kidneyawvel | Lungével E1 Bz B3 Ei4 BS B

IPIO0Z12015 (24158 . 1.004024575  (1.020056477 |1.030362497 |14.695802 146978786 (14.7024687 |15.2771669  |14.6886411  |14.705067¢ A
IPIO0Z 14665 . 0,990553647 |0,993346553 |1.007497027 (16,2887709  |16.2812512  |16,5480514  [16.2019111 |16.4133545  |16,562373¢
IPIO0327244 . 102667508  |0,981354233 |0.98121744  |14.9708314  [14.5102314  |15.0064436  |15.0836925 (149702434  |15.0477791
IPIO01 92626 . 1.003929842 |0,976593554 |1.00031921  |15.551335 15.4983952 (15684924 15.0524627  (15.2732415  |15.490353
IPIO0331963 olloil s 1073197492 |0,982230097 |1.032765524 |0.911806857 (17.1973011  |16.9717947  |17.1754206  |15.9613536  |17.1188575  |16,716945¢
IPIO0191740 1.019719542 |0,978260191 |0.98155685  |1.020463417 (15.2634272  |14.6083006  |14.8767871 (147823522  |15,5051902  |15,485540z
IPIO0Z09744 . 0,9904335857 |1.032214569 |0.979902542 (14.6125141  |14.9600413  |14.6618314  (14.6313667  |14.2433234  |15,0856835%
IPIODZ10351 . 0.959067726 |1,003985442 |0,97043799  |15.6462495  |15.0053418  |15.8130004  |15,3093943  |[15.6741551  [15.669837C
IPIO0Z30357 . 0956766011 |1.019251022 |1.026513063 (15.0230231  |14.8496158 |15.0091538  (15.0370324  |15.0257972  |14.6592611
IPIODZ12544 . . 1004168271 |1.021345198 (1021007425 |15.8607727 |16.0864136 |15.5660569 |16,7349839 |15.9785923  |16,1066571
IPIO0191737 . 1005834493 |0,968300959 |1.037695255 |15.238693 156019584  (15.6381403 |15.7525551  |15.5114082  |15.5272701
IPIODZ31734 4.1, . 1.011175151 [0.986067007 [0.925480868 (16.6243781 |16.5934152 |16.5725501 |16.2462944  |16.667024 16,9158329¢
IPIO0Z31736 ol . 0,995802361 |0.978990207 |0.962434913 [16,1945639  |16.1196605 |16,3635308  |15.6384476  |16.2274324  |16,2674191
Sirmulations IPIO0327516 . . 1.017929552  |1,003931832 |0,988091852 |15.626611 15,1860606 (152637517 |15.1913041  |15.2763424  |15.4444152
IPIO0133559 . 1.005345095  |0,996517977 |0.996883629 [15.2151344 (15050298 151815518 (149067513 |15.0515273  |15,200947:

[ Data 2
|

-1 RNO_TCA_v4
+-*1} Metabolism-2000P00
+- 31 RNO_TCA_v4_1
=1 MAPKD71106

+ E Reactions
+-[E8 Parameters

Simulation

7. IPIO0Z03552 0996412675 |1.011225913 |0.959000305 (16.2198663  |16.3185754  |16,5992268  |16.0645939  |16.5204017  |15,999108:2
. Settings IPIODZ06600 . 1016038502 |0.978777605 |1.03129739  |13.432148 13.5542673  (13.6982507  |14.0830851  |13.6927983  |13.624503€
e IPI00326305 . 0970810937 |1.027240871 |0.972684127 (16,1556643 (159612729 |15,9771657 (154448736 |16.0635333  |16,133696%
+E Result.s-RNO_TCA_ IPIODZ05693 . 097764751 |0,996586665 |0.97447777  |16.2646672  |16,14281358  |15,9828993  |15.4054038  |16.2587907  |16,1952544
[ Jacobian-RHO_TCA IPIONZ31451 . 0,953270662 |0,9392458167 |0.970256943 (16,3250159  |16.1530423  |16,09858162  (15.5021603  |16.2551271  |16,2699398
—bgl Analysis IPIO0Z03440 . 1,008554069 |1.010455151 [0.975790768 |16,1330154  |15,9953784  |15,9149725  |15,9400044  |16,1679749  |15.6641152
g L Al Ly | _H‘ IPIOD194E75 . 099663349 |0.9908327258 |0.986744435 |15.5197982 |15.3713583  |15.5551115  [15.172165 15.4434661  (15.599497
— o Literature IPIO0231516 . 1.001230147 |0.935507525 |0.986313962 (15.3504723 |15.2151962 |15.31053201 |14.9996963 |15.3035373 |15.3718445
J _e IPIO0365705 . 099666753 |1.008461692 |0.960437362 |16.0656025  |15.8453909 157967669 (15.4235199  |15,9337947  |15.86312
— L web Query IPI00324094 . 0.997651227 |0,993561147 |1.025629265 |13.7803271  |13.5995242  |13.685215 13.8544808  |14.3517447  |13.8601081
_\) IPIO0Z09973 . 1.0489398582 |0,972515321 |0.988224431 |13.0981355  |12.955683 1324396585 (13.2812252  |13.0690473  |12,830594%
— | R Seripts IPIODG6EE5EE . 1.020326223 |0,977231177 |1.0149753107 |15,2557403  |15.3286646  |16.0699028  |15.5968977 |15.0259763  |15.464569¢
- IPIO0Z11711 . 103732309 |0,981754774 |0.969577308 |15,7515201  (15.9923375  |15.3936835  |15.7995254  |15.6093531  |15.461703:2
¢ » IPIO0Z31955 . 0,955327294 |1.000253651 |0.944334032 (16.0944415  |18.0065328 |18,3323665  |16.5260662  |17.9324412  |18,125600%
IPIO0Z11185 A7 . 0,979654083 |0.971055816 |0.978701263 (16.8362829  |16.6214602  |16,7562067 (157963877  |16.6634517  |16,7273957
‘Mod.. 40 = | QBTServi.. IPIO0Z12226 . 0961133595 |0.973923935 |0.931153954 |17.1431241  |16.9407522  |17.1234094  |15.8390957  |16,958035 17.043460%
D Model Mame IPIO0Z31742 A1, . 0963215851 |0,98328492  |1.0912185584 144400256  |14.4225321  |14.5178372  |14.4752521  |14.48397 144857942
- D List of Species IPIO0Z 142599 a0 . 1151200157 |0,930046805 |0.945193539 |14.7964359  (14.5960534 |14.7183893 |16.6121642  |14.8209219  |14,738557¢
Species MAPK IPIOD1E9627 . 1.027369626 [0,978201569 [0.996510953 (164213802  |16.422452 16,1631088  |16.4024207  |16.0660452  [16.0233142
Speies MKK_P IPIO0Z 10280 1.6 . 0,9904055821 |1.006183315 |0.983724092 [15.2795119  |15.1605353  |15.4138478 (148377854  |15.1815384  |15,3462482
X - IPIODGE5E47 . . 1.035128517 |1.000085369 (0.996590936 |14.727652 14.8922257  |[14.6969535 (15.0722933  |14.7068136  |14.61004
Species MkK_FF IPIO0327713 . 1.024593134  |0,972707152 |1.033768907 |14.544964 147260949 (144273232 150473414 |14.6910291  |14.680517¢
Species MKKk_P IPIO01931:51 . 1035646266 (1,006879609 |0,990547142 |19,0358059  [16.6230252 (189732963 |19.9456826  |19.3054504  |19.019408

Species MAFK. PP TRTON1An7 21 N QRRR[PA37 11 ONTEARTARAA N ORARGSRTA 1A RN43NART 1A 1613172 1A B30317 1A 1E211RA 1A R7ANO37 1A ANOETRE



Pathways rank-ordered by representation in data
set (KEGG, GO [then Reactome])

¥ (BT Quantitative Biology Tool 200801291616
File Edt Model Window Help

QBT Expl.. 40 x |‘Runtime MassSpecSurveyDBOS20(CY) x | Rank related pathways-MassSpecSurvey DBDBZ0(CSY) x [
'_ﬂ' Expernens Data Source Rk Related Pathways
+E§ Dl MassSpecsurveyDB0620(C3Y) '
+E D2 " Pathway Source Database | Type Pathiay ID Proteins in Pathway ~ Mapped From., *  Fraction Mapped | prvalue
Waline, leucine and isoleucine degradation KEGG Metabolic mo00Z30 2.0 20 0.810 473606 A
— Tnsuin signaling pathiay KEGG Signalng ma04910 3.0 210 0.640 0.00223
“qg. PPAR sinaling pathway KEGG Signalng ma03320 230 180 0.780 45305
— (Ayealysis | Gluconeagenssis KEGG Metahalic tad0oto 0 170 0,680 0,00151
:k;Simuhtiﬂﬂs Propanaate metabalis KEGG Metabolic o040 19, 16,0 0,340 1 42805
— v Fatty acid metabolism KEGG Metabolic mo0007! 200 16.0 0,800 592605
:ﬂl‘! Analyss Recommended Liking Method (dycine, serine and threoning metabalism KEGG Metabolic mo00260 2.0 160 0,550 0.0403
— , Purine metabolim KEGG Mekaboli o230 410 160 0.390 0.543
:eUtEfathe oz g ) GrRH sgnaling ety (E56 Signaing o312 160 50 0540 5 %0
— EC luher 3 Butanoate metabolism KEGG Metaholi moligs0 20 15.0 0,710 000104
:0 Weh Query MAR, signaling pathinay KEGG Signaling mal4010 150 140 0,930 1. Me-06
— Link column |EC Humber v Pyruvate mekabolsm KEGG Mekaboli 0520 18,0 140 0,780 0,000268
LELE Adipocytoking signaling pathway KEGG Signalng mof4320 154 130 1870 314805
o (Calcium siqnaling pathway KEGG Signalng ma04020 170 130 0,760 0,000559
Species | R, norvegicus ¥ (dyean structures - biosynthesis 1 KEGG Signaling mad1030 0 130 0,290 0,942
{adp junction KEGG Signaling o440 12.0 120 Lo 0.00
‘ Lang-term depression KEGG Signaling mal4730 130 120 0,920 53306
| iy skt | | e (et Sl W0 140 120 | TR
naling pathway ignaling o . ‘ . 3l
- beka-Alaning metabalism KEGR Mekaboli 0410 18,0 120 0,670 0.00701
| owadigEChnbes | Tyrosie metabalan (EaG Metabole | mad0iEO 0 21 0400 005
Teckech b=kl liaed Bok-beli xoo 10790 200 120 0420 0248




Basic simulation / data player

File Edit Model Window Help

‘0BT ... 40 = |:Runtime

—’_,i\ Experiments

—

% Models

+- 31 RNO_TCA_v4
+-*13 Metabolism-2000Po0
+-*13 RMO_TCA V4 _L
=-*13 MAPKOT1106

- [EH species

+E Reactions

E Parameters

-

* Simulations

= Sirnulation
T T
=} _/"' Settings

+E Results-RMNO_T:
+-FBE Jacobian-RNG_

j.‘ Analysis

— @ Literature b
< >
‘Mod... 40 x| QBTServi..

|:‘| fadel Marne

5[ List of Species

[ Species MaPK
Species MEK_FP
Species MEKK_PP
Species MEKE_P
Species MAPK_PP
Species MEK
Species MARK_P
Species MEKE
List of Reactions

COLEEO

‘Log
model, getvariableMame] 3] K1
Jacobian not requested

..ngs

Primary Range

Results-RNO_TCA_W4 =

300

275

250

225

200

175

150

125

100

75

50

254 /

Graphical Results

= | Results-RMO_TCA W4 =

Graphical Results =

Resulks-MAPKOT1106 =

Simulation Summary

Graphical Results

100

150 200 250

300 350 400 450

500 550
Time

=

LB
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— MKKK — MEKKE_P

[LS42S MEK_F
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j=lulu}

250

1.000 1,050

Al

400 X




Simple Flux Analysis across
experimental conditions

* QBT Quantitative Biology Tool 200801291616
File Edit Model Window Help

QBT.. 4 KIERuntime MAPKO?1106 x] Species-MAPKO71106 x | Settings x | Results-MAPKO71106 x | Graphical Results x | MassSpecSurvey080620(CSY) x | Flux Balance Analysis: xl

Experiment —ee
L:ﬂ RenE Mode! Flux Analysis Resuls | Initial Value () | Stoichiometry (5) | Velocity (v) | Fiux (F)| Gradient (G) | Jacobian Cancentrations (Jc) | Jacobian Flux (JF)|

@ Data 1
E |RN0_TC’LV4 b | | Type = i Base FluxfQty Braindweh HeartaveN KidneyaveN LungéveN
Use model kinetics -4,00 1.01 0,995 1.00 0,997
P ) -2.00 1.03 1.01 0.981 0.980
m Madels ==yl i -3.00 0.987 0,997 1.01 1.00
*E:RNO TCA_y4 (%) Add mass action kinetics as needed -4.00 1.01 1.00 0,99 0.993

- *1 Metabalism-2000Pa0 -1.00 0.966 0.952 1.03 1.08

-1.00 0,994 1.02 1.00 0.987
& 3R Ta L Dats Source ' 2.00 1.02 1.00 0.999 8.97
=-*13 MAPKOT 1106 I f j . I

L " MassSpecSurvey080620(CSY) ! 1.00 1.04 1.01 0,993 0.958
[E8 species

. 0.00 1.00 1,00 1.00 1.00
i[5 Reactions |Tr|mPrr.|te|nID

0.00 1.00 1.00 1.00 1,00
e Porameters i 3.00 1.04 0,983 1.00 0,969

! Simulations |:‘1: . ' - 1-hyd... 0.00 1.00 1.00 1,00 1.00
Sendlation i [ ate | Gpoyl...| ] -2.07e+14 6.06e-+14 6.956+13 ~4.69e+14
2, 1.00 1.00 1,00 1,00 1,00
=

Settings [ 0,959 1.01 0,993 1.01
[+ é Resulks-RNO_T! Recommended Linking Method

1.00 1.00 1.00 1.00
. 0.990 0,989 1.01 1.01

_ i Jacoblan-RNO_ (to match your data ta model's enzymes)

< | »

1.02 1.00 0,992 0.986
‘Mod... 40 x :QBTServi.

1.02 0.974 1.09
0.998 1.01 1.00 0.990
[ Model Hame
=[] List of Species

0.997 1.01 1.00 0.994
[ species mark

0,954 0.968 1.03 1.02
1.04 1,01 0.998 0,958
Species MEK_P
Species MKK_PP

1.00 100 100 1,00
5
D Species MEKK_P
-
b

%

§

§

5

|
e

|EC Number
Link Column | EC Nurmber

1.02 0.974 1.09
0.991 0.993 1.01

Species MAPK_PP

Species MK

1.02 1.00 0,987
1.01 0,976 0.973
D Species MAPK_P
Speues MEKE

1.01 0,991 0,964
@ E] List of Reactions

0.952 1.03 1.05
1.01 1.01 0.993
1.01 0,986 0.987
1.00 1.00 1.00

EEE%%%%%%%%%%&%%%%%%E

:Log
Selected model file focation: I:\Documents and Settings|BilingE{My Documents\QETIRNO_TCA_v4.xml




Novel aspects of OBT

Use of ontology to manage new data types
and user interactions

Ability to add new data types and methods
through API (add owl content and jar)

ADbility to associate helper applications

Database access includes aggregator
functions to combine user data with
Ensembl and other sites’ data

Interactive access to R environment
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