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Clinical Dosing Model

Warfarin clinical dosing algorithm Demog raph ic
4.0376
- 0.2546 x Age in decades
+ 0.0118 x Height in cm
+ 0.0134 x Weight in kg
- 0.6752 x Asian race
+ 0.4060 x Black or African American
+ 0.0443 x Missing or Mixed race
+ 1.2799 x Enzyme inducer status
- 0.5695 x Amiodarone status Pharma
= Square root of weekly warfarin dose**

Clinical

From The International Warfarin Pharmacogenetics Consortium. N Engl
J Med 2009;360(8):753-764
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@ 0CS Pharmacogenetic Dosing Model

Warfarin pharmacogenetic dosing algorithm

5.6044
- 0.2614 x || Age in decades .
+ 0.0087 x || Height in cm DemographIC
-+ 0.0128 x || Weight in kg
- 0.8677 X FKORCI A/G
- 1.6974 x FKORCI A/A
- 0.4854 x || FKORCI genotype

unknown

- 0.5211 x || CYP2C9 *1/+2 Genetic

- 0.9357 x CYP2C'9 #]1/%3
- 1.0616 x CYP2C9 :i:z.l,-':i:z

- 1.9206 x CTYP2(C09 #2/%3

- 2.3312 x CYP2C09 #3/%3

- 0.2188 x CYP2(C9 genotype
unknown

- 0.1092 x || Asian race

- 0.2760 x || Black or African

American
- 0.1032 x || Missing or Mixed

Pharma
+ 1.1816 x || Enzyme inducer

status

0.5503 x || Amiodarone status
= Square root of weekly warfarin dose~~

Clinical

From The International Warfarin Pharmacogenetics Consortium. N Engl
J Med 2009;360(8):753-764
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Model Comparison

Table 2. Predicted Warfarin Doses with the Pharmacogenetic Algorithm, Clinical Algorithm, and Fixed-Dose Approach
as Compared with the Actual Stable Dose in the Derivation and Validation Cohorts.*
Prediction Model Derivation Cohort Validation Cohorty
Mean Absolute Error Mean Absolute Error

(95% Cl) R? (95% Cl) R

mg/wk % mg/wk %
Pharmacogenetic algorithmi§ 3.3 (3.1-8.6) 47 8.5 (3.0-9.0) 43
Clinical algorithmj 10.0 (9.7-10.3) 27 9.9 (9.3-10.4) 26
Fixed-dose approach¥] 13.3 (13.0-13.5) 0 13.0 (12.4-13.6) 0

* The 95% confidence intervals (Cls) on the estimates of mean absolute error were computed by bootstrapping with
1000 replications. R* is the coefficient of determination.

1 In the calculation of the mean absolute error in the validation cohort, data from one patient who was taking an unusu-
ally high dose of warfarin were excluded. For details, see Section 11 in Supplementary Appendix 1.

1 P<0.001 for the pharmacogenetic algorithm as compared with the clinical algorithm, as derived with the use of
McNemar's test of paired proportions.

§ P<0.001 for the pharmacogenetic algorithm as compared with the fixed-dose approach and for the clinical algorithm as
compared with the fixed-dose approach, as derived with the use of McNemar's test of paired proportions.

9§ The fixed dose was 35 mg of warfarin per week.

From The International Warfarin Pharmacogenetics Consortium. N Engl
J Med 2009;360(8):753-764

The flexible extension to your IT team © 0CS Consulting



@ 0CS Model Comparison Workflow
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Statistical Workflow of a

Pharmacogenomic Study 1

Phenotype selection Choose a population
— —t

I J
!

Sample collection,
quality control

)
l

Population stratification? —l

Stratify sample or adjust
test statistics (genomic control,
STRUCTURE, Eigenstrat) Y,

Single-SNP analysis % |

(ANOVA, regression)
—
Gene-gene,

gene—-environment interaclion),
' 1 Candidate epistasis
—

#
/
/

No |
S

y
Exhaustive evaluation feasable/ {  No
\

.\\ ’“*
= \
SR \  Evolutionary search
Yes ) \__\\ tor interactions S
—_ R
Traditional statistical Combinational methods

methods (regression) §  (CPM, gMDR) J

From Turner SD, Crawford DC, Ritchie MD. Expert Rev Clin Pharmacol
2009;2(5):559-570
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0C5 Modelling <> EDA

Modelling / Comparisons: Routine
Process

e WF compatible

EDA : Investigative Process
e Smaller (routine) processes

Model Extension
e Modelling + EDA
e WF possibility ?
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Warfarin

warfarin &= Swarain 4 R-wadfarn

. CYP2Co cyrian | crPiaz

WRTE— ioyvpocg) feyezca) | cye

NI Cyeactg) | (CYP2CTE) | (CYP3AS)
[CYP2C19) §  (CYP2C15)
{CYP2AB)

S-OH-warfarin  R-OH-warlarin
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EPHX1 F7
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Figure 1 An overview of warfann interactive pathways. This figure illustrates the genes thought to be inveleed in the action and biotransformation
of warfarin and vitamin K.

From Wadelius M, Pirmohamed M. Pharmacogenomics J 2006;7(2):
99-111.
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Warfarin 2

Table 1 Genes involved in the mechanism of action of warfarin

Protein nome Gene Location Exons  Transcrpt Protein  Function of protein
(bp) (oo}
Biotransformation of warfarin
Transport
Alpha-1-add glycoprotein 1,  ORMT Chr9: 114083 820- & 802 201 A plasma glycoprotein that
Crosomucoid 1 114 087 30%bp functions as a carrier of warfarin in
the blood"'7
Alpha-1-acid glycoprotein 2,  ORM2 Chr9: 114171 703- f 760 201 A plasma glycoprotein that
Crosomucoid 2 114 175086bp functions as a carrier of warfarin in
the blood"®'?
P-glycoprotein, Multidrug ABCET Chr 7: 85 668428 29 4643 1279 A cellular efflux pump for
resistance protein 1 (MDRT) 85877 818bp renobiotics.®® Warfarin is a weak

inhibitor and mavbe a substrate®

Table 1 Continued

Protein name Gene Location Exons  Transcript Protein  Function of protein

(bp) (ea)

Biotransformation of vitamin K
Transport
Apolipoprotein E APOE Chr 19: 50100 879- 4 1179 317 Apolipoprotein E serves as a ligand
50104 488 bp for receptors that mediate the
uptake of vitamin K54

Vitamin K cycle

Vitamin K epoxide reductase  VEKORCT Chr 16: 3100% 677- 3 Elr 163 A hepatic epoxide hydrolase that
31013 777 bp catalyses the reduction of vitamin

K. The target of warfarin®%%*-™

Epoxide hydrolase 1, EPHXT Chr1: 222304 587- k] 1605 455 A hepatic epoxide hydrolase in the

microsomal 222 339995bp endoplasmic reticulum that may be
complexed with VKOR®S 8789

NAD(PIH dehydrogenase, NQOT Chr 16: 68 300 807— ] 2448 274 A detoxifying enzyme that has the

quinone 1 68317 893 bp potential to reduce the quinine
form of vitamin K577

Calumenin CALL Chr 7: 127973 368 7 i3le 315 Binds to the vitamin K epoxide
128005478 bp reductase complex and inhibits the
effect of warfarin®7?
Camma-glutamyl carboxylase GGCX Chr Z: 85 687 865 15 3155 738 Carboxylates vitamin K-dependent
85700 237 bp coagulation factors and proteins in

the vitamin K cycle®—34

From Wadelius M, Pirmohamed M. Pharmacogenomics J 2006;7(2):
99-111.
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Statistical Workflow of a

Pharmacogenomic Study 2

Phenotype selection Choose a population
— —t

I J
!

Sample collection,
quality control

Y,
|
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Single-SNP analysis
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From Turner SD, Crawford DC, Ritchie MD. Expert Rev Clin Pharmacol
2009;2(5):559-570
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@ 0CS Subgroup Analysis

Presumable more unknown factors are involved
that are distributed differently in different
populations, e.g. dietary habits.

Given this state of knowledge the question
remains whether to use one universal dosing
algorithm or to use different dosing
algorithms for different subpopulations.

This subgroup analysis could be extended to
other model factors
e clinical (diseases / disease states)
e pharma (high responder / low responder)

e ) | () | o ) () | (e ]|
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0CS Hapmap, JMP and WWF

Hapmap

JMP

Hapmap JMP Workflow
Windows WF

Windows WF Activities
Activities inside a State
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/3 HapMap Homepage - Microsoft Internet Explorer -8 x|

File Edit VYiew Favorites Tools Help | .','

@Back > B \ﬂ @ ;‘J ‘ /W‘Search \iKFavorites 6:‘?| - ,' = | ﬁ ‘:“

Address lé_’] http:/fhapmap.ncbi.nlm.nih.gov} j Go | Links >
=

International HapMap Project

Home | About the Project | Data | Publications | Tutorial

O | English | Frangais | B35 | Yoruba

The International HapMap Project is a partnership of scientists and funding agencies from Canada, China, Japan, Nigeria, the United Kingdom and the United States to develop a
public resource that will help researchers find genes associated with human disease and response to pharmaceuticals. See "About the International HapMap Project" for more
information.

Project Information . News
About the Project o 2009-12-14: Notice to Haploview users
Haphap Publications

Recently, there are several questions about Haploview data format errors, and these errors were observed when users tried to

Ha Tutorial analyze HapMap release 27 data dumped from HapMap. The current Haploviews version (4.1) does not work with release 27
Haphap Mailing List data. Haploview will generate a software error similar to "Hapmap data format error: NAOB984" when trying to open the data.
Haphap Project Participants

HapMap Mirror Site in Japan The r27 data format will be supported by next Haploview version. There is a beta test version that is supposed to work and it can

be obtained from http:/fw broadinstitute orgfhaploviewthaploview-downloads. But since itis NOT an official release version,

- please use it base on your own judgment.
Project Data

Haphap Genome Browser ( Phase 1, 2 & o 2009-12-10: Corrected HapMap3 phased haplotypes available for chromosome X
3 - merged genotypes & frequencies )

HapMap Genome Browser ( Phase 3 - Phased haplotypes for consensus Haphlap3 release 2 data for chromosome X has been corrected and the new data are now
genotypes, frequencies & LD ) available for bulk download. Sorry for any inconvenience this might have caused.

Haphap Genome Browser ( Phase 1 & 2 -

full dataset ) « 2009-12-02: HapMap3 phased haplotypes available for chromosome X

GWAS Karyogram )
Phased haplotypes for consensus Haphap3 release 2 data has been phased for chromosome X and are now available for bulk

Ha download. [Update: The downloading was disabled because several users have found that there are repeating data in some of
HanMan FTP the rhr¥ nhacinn data filec The data cnnres ic heinan cnntacted and the dnwmlnadina will he enahled ac ennn ac the nrohlem ic L]
i€l C T T e motermet
lt‘StartI | @@ 9 @ ¥ 9 ] WS | &]Fs: Rabert Huis...l @NetworkAccess...l |©) Inbox - Microso... | 33 Shu | |@] Microsoft Powe. .. "@HapMap Hom... [_ILJJQ = I)@ARMD % 1018
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JMP Automation
JMP Script
JMP Workflow Builder

¥ JMP (OCS Categorical Response Analysis
File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools Yiew Window Help
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Windows M 5 e ] fwd ‘BIE ml
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 Columns (20/0) Categorical responses in different situations L
" 's: Select Columns Response Roles Action b
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build assayLSID b
center panelLSID Repeated Measures L
protLsiD QC_code Rater Agreement P
assayLSID refhom-gt T L
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Multiple Delimited
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e ] »
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JMP (OCS CONSUL - TRIAL INST.) - Workflow Builder
File Edit Tables Rows Cols DOE Analyze Graph Clinical Tools View Window Help

N Ad3 Lik|2 2@ P A+ SO O [(NobstaTables)

Windows MR - - Workflow Builder
a8 Workflow Builder

Description

Workflow Builder enables you to select and run groups of analytical processes in sequence.Once created, workflows can be
tested, edited, and reused. All ofthe results from the submitted processes are saved into a JMP journal {jr) file.

General l Options ]
General Settings

*Workflow Folder
| CiDocuments and SettingsirehiLocal Settings\Application Data‘..” chioose l ’ Open ] [

Change Output Folder to Workflow Folder in Settings Moved to Right Panel

Folder of Availahle Settings
| CProgram FiIeSISASUMPIBICIinicaIISenings\|[ chaosa ] [ Open ] [

Available Settings *Workflow to Run

AEIncidenceScreen__Nicardipine DiscriminantAnalysis__GeneticMarkerExamp 4
AESeverityANOVA__ Nicardipine DiscriminantAnalysis__Nicardipine_ARM |
AETimeToEvent__Nicardipine DiscriminantAnalysis__ProstateCancerExam
AETreeMap__Nicardipine DistanceScoring__GeneticMarkerExampleCl:
| CMIncidenceScreen__Nicardipine DistanceScoring__Nicardipine_ARM
CrossCorrelation__GeneticMarkerExample GLMSelect__GeneticMarkerExample
DataAppend__Nicardipine GLMSelect__Nicardipine_ARM

DataContents__Nicardipine GLMSelect__ProstateCancerExample
DataExport__Nicardipine KMearestNeighbors__GeneticMarkerExample
DatalmponEngine__Nicardipine KNearestMeighbors__Nicardipine_ARM
DatalLabel__Nicardipine LogisticRegression__GeneticMarkerExample ¥

*Required Parameter

[ Run ][ Save.., ][ Load... ][UserGuide ][ Cancel ]

Ready

(O —
‘4 start ¥ IMP (OCS CONSULTL..
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@ 0CS Hapmap JMP Workflow

}

FTP/Unzip ——» StanJMP

|
i

Run
JMPScriptt

Run
JMPScripe2

Close JMP /
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Windows WF

@9 VSJIMPsol - Microsoft Visual Studio

File Edit View Project Build Debug Workflow Data Tools Window Community Help

Bl A= N IR NI 2.2 b u @ 55 (=

Il

AR 2R O[N] 7% -

P Workflow1.vb [Design]|
=
5 | Stste Mactine Workflaw =4
¥ statelntisizationdctivityl .ﬁ ;;
(] FTRMPRate » 5
) evertDrivenActivty3 .—L Ltz
3
v
@
&
jj, Error List
Item(s) Saved

— = = C
i Start @9 VSIMPsol - Mirosoft ... | M VKORC1 [ MicosoftPowerPoint ... | ¥ IMP EN & /C”’ 11:27
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Windows WF Activities

File Edit View Project Build Debug Data Tools Window Community Help
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— | =) Windows Workflow ~

R Pointer

.tJ CallExternalMethod

I
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4 IfElse () smmwesam
S == 1
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(&) Invokeworkfiow L .
b Parallel
=; Policy

w5yl Replicator

_% SetState

h| Sequence

] State

] statelnitialization
i

StateFinalization

-

| Suspend

1| SynchronizationScope
Q Terminate

3 Throw

1] TransactionScope

j CompensatableTransactionSc...

BEIEIE

). WebServiceInput v
j:', Error List
Ready

iy Start % VSIMPsol -Miar... | [ work

2 Microsoft OF... MicrosoftExcel ...~ EN Q‘)C”’ 13:42
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Activities inside a State

@9 VSJIMPsol - Microsoft Visual Studio

File Edit View Project Build Debug Workflow Data Tools Window Community Help

BE5- W@ %5 E 9 - 13> 5 @ SE(E GABR 2 iQQ MR] 0 - =0 h
% Workflowl.vb [Design]* - X AEN
3 alw
2 | State Machine Workflow é
] workflow1 : [T] FTPIMPState é
7] FTPIMPState i
0
= Q —i
eventDrivenActivity3 2
] :
4 handleExternalEven
' tActivity3
= ifElseActivityl
)
3y
I h I
Branch1 Branch2
iEl @
3 setStateActivityd 3 setStateActivity8
FTPUnzipState ’ StartIMPState ’
v ¥
S S
4 callExternalMethod | v
“+ Activity3 E
; | . #
@

_}3 Error List
Ready
—= - -
14 Start 8% VSIMPsol -Mir... | M Phuse2010 [ & MicosoftPowe... | Oj sTACAssignme... | @} Phuse2010Pap... | ¥ IMP(OCSCON...  EN &)OL” 1218
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Start JMP Script in Activity

@9 VSJMPsol - Microsoft Visual Studio

File Edit View Project Buld Debug Workflow Data Tools Window Community Help

=R - R EENENNE 9 - 1.2 b n J;ELEEDEEE;C;‘Q‘Q{"")MD%v =
Workflow1.vb [Design]* |
j State Machine Workflow

] workflow1 : 7] run]MPscriptiState

[ runIMPscriptiState

eventDrivenActivity6

]
|

4 handleExternalEven
+ tActivity6

v

4 callExternalMethod |
< Activity2

v

3 setStateActivity7
runJMPscript2State

v

4 callExternalMethod |
“+ Activity5

StateMachineWorkflowActivity
| i Represents a state machine.

SEA=E

_}3 Error List
Ready

:4 Start 9 VSIMPsol -Micr... | M Phuse2010

"\ MicosoftPowe... | Of STACAssignme... | O Phuse2010Pap... | ¥ IMP (OCS CON... ENQ‘)OE”) 12:22
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0CS Hapmap JMP WWF Application

User Input for State Events
User Input for JMP Script
JMP Report

VKORC1 Marker rs9923231
JMP Script Results
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) o8 Hapmap JMP WWF Application 2

[ %8 Phuse2010_Presenta... | 0§ Presentation1.ppt [ #2 vs1MPsol Running) ... .. IMPIn
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User Input for State Events

Continue Host Destination
»ftp:. tp.nebi.nim nih.gov/hapmap.frequencies/2010-05_phaselll, ‘C: Hapmap".
Hapmap Gene Selection Filepart1 Filepart2 N
vgenot‘,'pe_freqs_ | phase3.3_nrb36_fwd.bd.gz TRARN
< ‘-".r';:frﬁ:m > Subgroups Chromosomes
I [] Asw [OJchr1t [JcChr12 [ ChrX
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- ¢ . m Clché [JChri7
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””TF"’IC”D” O] MEX Clchee [ Chris
—R’un— ] MKK [ chrs [Jchr20
JMPScript2 (HRE [Jchr10 [ Chr21

0w Oovtt Oonz

Recyde Bin

L
[ %8 Phuse2010_Pre... | %K Presentationl.ppt | 2% VSIMPsol Runn... | -. IMPInAuto % BN &L 13:50
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Hapmap Gene Selection

Start
< Worlflow >

FTP or >
JMP
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FTP/Unzip —* Start JMP ]
C N

Run
JMPScript1

Run
JMPScript2

P

Next or
Close

b

Close JMP

User Input for JMP Script
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[ B Microsoft Power...
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JMP Report

OCS CONSULTING) - [VKORC1com- Categorical] - [VKORC1com- Categorical]
Ej File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View
BEOmE @& /B R|?2 P Mb P L+ BSSH O | wKorCicom v
¥ = Categorical rs#=rs9934438
¥ ~ Categorical rs#=rs9923231

¥ -count

Window Help - | 5 X

Frequency Columns
¥ Share Chart

Subgrp -count Responses
asw I 57
ceu I 13
cio [ 109
- 279

refhom-count
het-count
otherhom-count

¥ Test Response Homogeneity

Test ChiSquare Prob>ChiSq
Likelihood Ratio 194,528 <,0001*
Pearson 174,251 <,0001*

¥ = Categorical rs#=rs7294

¥ = Categorical rs#=rs7200749
¥ = Categorical rs#=rs2884737
¥ = Categorical rs#=rs2359612
¥ = Categorical rs#=rs17882368
¥ = Categorical rs#=rs17708472
¥ = Categorical rs#=rs13336384
¥ = Categorical rs#=rs11150606

NUM

,,' start ¥ JMP (OCS CONSULTL... o & ) e®OL) 9
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VKORC1 Marker rs9923231

VKORC1_rs9923231

Subgrp -count Responses
ASW 57
CEU 113
CHD 108
-Al- 278

refhom-count
het-count
otherhom-count

Test Response Homogeneity

Test ChiSquare Prob>ChiSq
Likelihood Ratic 184 529 <,0001*
Pearson 174,251 <,0001*
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0(5 Results Restriction using Chi-Square Test

[X] 5. JMP (OCS CONSULTING - TRIAL INST.) - VKORC1com (- [B]X]

P QO + F = ol [vorcicom =10

k240N

Hapmap Gene Selection \

Start
\ Workflow >
rs# chrom |refhom-gt |refhom-count | het-gt | het-count | otherh

- select Graphs [= |[E]fX] 152350612 |chrlB | AIA 3| MG 15]6iG
159934438 |chr16 | GIG 48 |WG B |AA

rs13336384 |chr16 | GIG 54 |AIG ATA
| Columns (10/0) rs17708472 |chr16 | GIG 51 |AIG

3

6 | AJA
b 15# ] rs2884737 |chr16  |AA 52 |AIC 2

6

7

FTP/Unzip
—J ChiSq p < 0.05

L chrom 159923231 |chrlB | CIC 48|CIT
jp refhomn-gt rs11150606 |chr16 |TIT CiT
refhom-count 157294 chri | CiC 45|CiT 54 |TIT
. t :Z::E;um rs7200749 |chri6 | GIG AIG 2| mia
‘ JMPS”C’LDIZ: & otherhom-gt rs2359612 |chri6  |AA 22 |G 46
' o viherom- cour 159934438 |chrlB | GIG 45 | MG 45 | M
' rs13336384 |chr16 | GIG AIG 1| ia
1517708472 |chr16 | GIG 65 | AIG 43| i
152884737 |chriB | AJA B5 | AIC 38
gelaclad 159923231 |chrl6 | CiC 45|Cm 46 |TT
Excluded

Hidden rs11150606 |chrif | TT 6| Cm 35
Lahelled ra7704 rhrif M EURESEE 18

T

|~ Rows
All rows
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JMP Script Results

File Edit View Favorites Tools Help i

'

@Back > | lﬁ /j\" Search ‘u' Folders

Address || C:'\Hapmap'Release\VKORC 1 | . Go
Folders X Name Size | Type Date Modified Date Picture Taken Dimensions
2] EU NN {]"J'KORC 1_rs7294.jpeg 10KB JPEG Image 16-7-2010 11:00 440 x 119
=] } N []'V'KORC 1_rs7294_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
= s [] VKORC1_rs2359612.jpeg 11KB JPEG Image 16-7-2010 11:00 440 x 118
Lﬁ VKORC1_rs2359612_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
@ VKORC1_rs2884737.jpeg SKB JPEG Image 16-7-2010 11:00 440 x 103
( @'-JKORC 1_rs2884737_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
( Lﬂ VKORC1_rs7200749.jpeg 9KB JPEG Image 16-7-2010 11:00 440 x 103
( E]"JKORC 1_rs720074S_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
‘ 11KB JPEG Image 16-7-2010 11:00 440x 119
( 59 vKORC 1_rs3923231_pe.jpeg 6KB IPEG Image 16-7-2010 11:00 236x 76
( L!'] VKORC1_rs9934438.jpeg 11KB JPEG Image 16-7-2010 11:00 440 x 119
( Lﬁ VKORC1_rs9934438_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
( @ VKORC1_rs11150606.jpeg 11KB JPEG Image 16-7-2010 11:00 440 x 119
Lﬂ VKORC1_rs11150606_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
@ VKORC1_rs17708472.jpeg 9KB JPEG Image 16-7-2010 11:00 440 x 103
ﬁ_”] VKORC1_rs17708472_pe.jpeg 6KB JPEG Image 16-7-2010 11:00 236x 76
[] VKORC1_rs17882368.jpeg 6KB JPEG Image 16-7-2010 11:00 440x 71

fi% VKORC1 ["'E Microsoft PowerPoint ...
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0CS Next Steps

Different Model factors
Different Modelling Techniques
Taverna Workflow

Warfarin History

WWF Custom Activity

Tracking

Persistence

Error Handling

Workflow Re-use / Validation
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Different Model Factors

Start
Workflow

[

. P v v p . p v p v .
[ FTP/Unzip —» Start JMP I FTP/ Unzip }—; Start JMP [ FTP /Unzip ] » Start JMP
/ J \ J \ /
Run — Run e Run
JMPScript1 JMPScripti JMPScript1
- v - J . . /
( l A s l B ————
Run Run Run
JMPScript2 JMPScript2 JMPScript2
—
Next or Next or Next or
Close Close Close
/__!_
. Close JMP)
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) 0cs VKORC1 Marker rs9923231

| VKORC1_rs9923231

Subgrp -count Responses

asw NN <7

ceu [ 13 Ethnic

cio NG 109

A [N, 279

| VKORC1_rs9923231

Subarp -count Responses

Clin1 57 .

oling s Clinical

Clin3 109

Al 275

| VKORC1_rs9923231

Subarp -count Responses
Pharm1 . <7
prarm2 I D 13 Pharma
Pharm3 I 109

A [N 279
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@ 0CS Different Modelling Techniques

Start
Workflow
|

) ~ X R a— ——
{ FTP/Unzip —» Start JMP Start JMP Start JMP
v 4 .
S T e S ——
Run — Run — Run
JMPScripti JMPScripti JMPScripti
. y \ ~ . /
T P .
Run Run Run
JMPScript2 JMPScript2 JMPScript2
Next or Next or Next or
Close Close Close
~
< Close JMP /l
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Detecting and Controlling for Population

Phenotype selection
—
I

Choose a population
—
|

!

Sample collection,

uality control
Yes
Population stratificatio? ﬁ

No |
S

Single-SNP analysis
(ANOVA, regression)
———

l

Gene-gene,

gene—-environment interacti

Stratify sample or adjust
test statistics (genomic control,
STRUCTURE, Eigenstrat) Y,

Stratification

]

|

Exhaustive evaluation feasable/ (
\

,,\\\
Yes &
S ~

Traditional statistical
methods (regression)lg\-

on/
Candidate epistasis
/ —_—
'/
/
No .
\ N

\
v Evolutionary search
Y tor interactions S

~
S

Combinational methods
(CPM, gMDR)

From Turner SD, Crawford DC, Ritchie MD. Expert Rev Clin Pharmacol

2009;2(5):559-570
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Taverna Workflow

© Taverna Workbench 2.
Fle Edt Insert View Workflows Advanced Help

CHX > AVE[E L4 1IN |
(6 Design | (] Resuits [ myExperiment
Service panel Workfiow diagram
Fiter oo @E@o (M (B
|23 Available services -
= Service templates

@ Beanshell - A service that allows Beanshell scripts, with depe

§ Nested workfiow - A service that allows you to have one wor
u G Rshel - A service that allows the caling of R scripts on an R ¢
SpreadsheetImport - A service that imports data from spreac
o

4% String constant - A string value that you can set
=) Local services

R Ybases4 | GetUniqueHomolog
m (- biojava - ¥
Beanshell SCI‘IptS = e
Concatenate Files ¥
Execute Command Line App e

Get Environment Variables as XML
List Files by Extension

List Files By Regex
Read Text Fie
= Write Text File
=03 jdbe
48 Execute SQL Query B
< >

Workfiow explorer | Details | Validation report Workf tput por
jorkiii autput poris

% BiomartAndEMBOSSAnalysis ~
] {2 Workflow input ports [[ouputriat ][ Hsapios |[ mmusios |[ Rnorios | W7
n (0] ata OW | oo
W HsaplDs
'V MMusIDs

V outputplot
'V RNorIDs

“Ur” .
Command Line App

@ Taverna Workbench

From http:\\taverna.sourceforge.net
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Warfarin History

Anti-clotting Agent
e 2 high responders
e 2> |low responders
Rodenticide
e - resistance

Rare Familial Diseases
e - coagulation factor deficiencies
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Compare Genes of Species or Families

Hsap Chr. 16 1.00 Mb Forward strand Jme—
30.70 Mb 30.80 Mb 30.90 Mb 31.00 Mb 31.10 Mb 31.20 Mb 31.30 Mb 31.40 Mb 31.50 Mb 31.
pi12

Chromosome bands

Contigs
Ensembl/Havana g...
LiTGam
LAC093520.1
LirGaD
Lc16orfa3 LcTF2P LTRIM72
LznF629 LznFs43
LAC106886.1 LARMCS
| |
ncRNA gene :Acoga.zwsl I LMIR762 ILAcmaoslo.z lLAo:-gzszo.z ILACOQE’-SZD.Z
L AC093249.2 L AC135050.1
LAC093249.1
- SNORA30
30.70 Mb 30.80 Mb 30.90 Mb 31.00 Mb 31.10 Mb 31.20 Mb 31.30 Mb 31.40 Mb 31.50 Mb 31.
Rnor Chr. 1 1.00 Mb Forward strand [Bme—
186.70 Mb 186.80 Mb 186.90 Mb 187.00 Mb 187.10 Mb 18720 Mb 187.30 Mb 187.40 Mb 187.50 Mb 187.60 Mb
Chromosome bands q36
Contigs 1 Nl BB I [ |
Ensembl gene 1 LI | II | -I-I I. II- -I-I- u --.I I-.- N | N ] _I I.l I_I |
LZnf688  “Fbrs “Phkg2 “Be “Q4G026_RAT fMystt | “Pycard Uitgax  “CX6A2 RAT “Rgs10
L Znf689 LSrcap | “LOC691909 Lot Loraid)  Lsted | LBckdk LTrim72 Litgad -9130023H24Rik
Lprr14 “Rnf40 Lotz LHsd3b7 | “BCO39632 L ltgam L Armcs
LENSRNOGO0000018628 LFbxi19 Lznfeca LFus Lrgbtit
L1700120K04Rik Stxib Lsicsaz2
L Znf629 LRGD1310127
L Znf629 / L Eraf
POLS2_RAT
1 1 I I
ncRHA gene L sNORA30 Lss rRHNA Lud
L ENSRNOG00000040387
186.70 Mb 186,80 Mb 186.90 Mb 187.00 Mb 18710 Mb 187.20 Mb 187.30 Mb 187.40 Mb 187.50 Mb 187.60 Mb
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WWF Custom Activity

@2 VSJIMPsol - Microsoft Visual Studio

File Edit View Project Build Debug Workflow Data Tools Window Community Help

R R AR NN 9.0 - F-5 b o0 @ SE(EE | G 2R Q MR s - =2 iy
StatService.vb |* MainForm.vb | Start Page ~ X |5

il

Workflowl.vb [Design]* | Workflow1.vb*

(001001 3¢

I hsapiensGeneEnsembl ]

| runJMPscriptiState

eventDrivenActivity6

2
|

4 handleExternalEven
+ tActivity6

v

' i, callExternalMethod ‘
“+ Activity2

; N
[ % setStateActivity7
runJMPscript2State

' 4 callExternalMethod |
' Activityd

<

>
_B Error List
Ready

1y Start rQTavernaWorkbend'n... [ 8% work

®EE| <

- .
[ Microsoft PowerPoint... @9 VSIMPsol - Mirosoft ... | § TavernaWF.JPG-Paint  EN & ‘)E"J @ 10:22
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0CS Tracking

State 1
State 2
State 3
State 4
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@ I[ Tracking2

ST mem-

Tracking event
written

Tracking
Store

From Chappell D, The Workflow Way. Microsoft. 2009; 1-27.

The flexible extension to your IT team

© OCS Consulting



Persistence

1) Workflow
execution stops
while waiting for

2) Current state
persisted and
workflow shut down

input
4) Workflow restarted .
3) Input and state refoaded Persistence
arrives Store

From Chappell D, The Workflow Way. Microsoft. 2009; 1-27.
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Persistence 2

Start
Workflow

L A

"
[FI'P.I'Unzip —» Start JMP

A

Run Run Run

JMPScripti JMPScripti JMPSeriptd N
L. — b, —y L. -
R I B
Run Run Run
JMPScript2 JMPScript2 JMPScript2
Mext or Hext or Maxt or
Closo Closa Closa

l'/- Close JMP

The flexible extension to your IT team

© OCS Consulting



Error Handling

Workflow Exceptions

D~

faultHandlersActivity 1

0| [®]® ©
\WorkflowTerminatedFault
2
D ................................ |..v:

‘ [ TerminatedFault l

b v

O]
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@ 0CS Workflow Re-use / Validation

/ hsapiensGeneEnsembl \

GetUniqueHomolog

C 1 ¥

I getHSapSequenceI getRNorS equence | getMMusSequence '\

L v J
CreateFasta

seqret

v

emma

|

plot

|

Flattenimagelist

............................

: Worktlpw Qutputs

S | :
\ . | outputPla || HSapiDs || MMusIDs || RNariDs |7

From http:\\taverna.sourceforge.net
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Workflow Validation 2

Validatel — s

FTP/Unzip ¥ Stant JMP
e S
Run
JMPSCcript1
N ———
Run
JMPScripe2

Next or
Close

( Stop }

'L Workflow

The flexible extension to your IT team

© OCS Consulting



@ 0CS Error Handling 2

&
<>

FTP | ome
Unzip —T—

Reconnect
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) o8 Hapmap JMP WWF Application3

@9 VSIMPsol - Microsoft Visual Studio

File Edit View Project Build Debug Workflow Data Tools Window Community Help
e =2 R - AP e D P ou aSE(E"E NSEAR BH-
® Q ™K e1% - & o

Il

Workflow1.vb [Design] v X AEJI
Al
....................................................................................................... =
[l Sate Machine Workfiow ! s
] S
m
(O Fexesae | 2
¥] Zatelnitalizabcascutyl ) CUenDHEAAIULS ety a
oo
¥
e —— =
j VallcdabicnState ) E_‘r
Y crentDriventciut@ e
S— o
] FTPunspsiate S
3 cuentDriventautys <
=
(O sawesae
Y crentDriveniciut2
R —
] rundPsoiptiSate
) crentDriventaut
= L - %) crentDrivenidiut?
Y crentDrivenicuty
"] GosenPrancovsate | ]
£ cventDriventaivtyt E
| )
(& Encsate :
v
€]
Item(s) Saved

—_—— - - :
1y Start [" @ Microsoft PowerPoint: ... @9 YSIMPsol - Microsoft ... L ® ‘)0 L & 2328
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0CS Conclusions

It is possible to combine a data fetch and
JMP scripts in a Windows workflow.

The graphical designer is attractive but
not a Lego-like activity.

With more elaborate modelling or EDA
workflows, the Tracking, Persistence
and Error handling features probably
make it worth considering.
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Questions
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