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ENherapy in"RASIS empirically based
i [ime constiming-requiring several
months to find the correct combination
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RAMtreatment € JJ' nges

fackeoficlinicallor Iab ']:]r:]c"*'?‘ tiCS that reliably
PIEMICIHEISEase s 9\/9@3 Or phenotype

edict outcome such as age of
I functional status

Ol rovement does not always alter the
course of disease (erosions, deformity)



OPPORMURIAIRNEAE" S5 study?
g

Human'geneme sequence, use of high
throughputgenomic echno ogies identify:
DNA, RNATand' protein level

-irst time easily define molecular markers of
disease susceptibility, progression and Rx
response |

\



BRASSNI0aIS

aPEstablished in )OOJT'J |t|aI collaboration
WithiMillEnnium Pharmaceuticals

ﬁ,_.J To determine and v 'll’idate biomarkers for
- disease act]v ty:and drug toxicity
= Monitor the vtursamstory of disease and

eval ﬁate réal world “effectiveness” of drug
therapy

m Stimulate new research and knowledge in the
field of RA and related inflammatory diseases.
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Prospective RA
study

)0 RA patients per year for
five years (30% new onset
RA)

Physician data (yearly)
Patient reported data (gémon)
Hand Radiographs
DNA (once)

RNA (yearly)

Serum (yearly)

Whole blood (fresh; yearly)

100 RA patients per year who
are starting new therapy with
either MTX or an anti-TNF (two
year study)

Physician data (time zero, six
and 12 weeks)
Specimens (time zero, two, Six,
and 12 weeks): RNA, Serum,
Whole blood (fresh)
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RECHUImMEnt rate and followup

Sistapatient recruited March 2003
921 recrujted to date.
s 98idrepouts, and 95 refusals

u Preliminary 6 month followup rate 90%

\ _ L 0 .
after mailing




Data@ollection
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NRPhYSICIan-Dased |

n RFdISEase duration, RA Med/Surg

Histoeny, extra-articular disease

m Medications, ﬂBJr eval, Core set, VAS,
Blood b



Patient based

iy

wiDisease activity:RADAI, Medications,
employment, MDHAQ, medical history,
SE-36REUr0QOL, FACIT, Resource
Utilization:
= Hand Radiographs
g




Jutcemes o Srest

Dﬁg response- time
i EfoSIVENdiSease ‘ WCR 20,50

= DeclinedninAQoL m osteoporosis, liver,
u joint ré,)l,]camr*nr malignancy, CHF,

= extra-articular | demyelinating

- manifes tations disease
miworkisaUly R = DMARD patterns

m CAM use _ =4
= CV, lung, osteoporosis infection

m BYiortality




1aracteristics

Nurnoer af Sugjacis 846 patients

Ciaricler 82% female

PAGE 57.8+£13.9 years

Duraiilon of Disgelss 14.5£12.4 years

PDASZI-CRP scafe 4.2+1.6

M) FIAC) seare 0.66x0.54

Usa of DVIARDS (36 patients (87%)

VIETheExaies 406 patients (48%)

LN EETARRIPIERSE 311 patients (37%)




DAS SEores
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MW =54Y0
2 Moderate=338%
u HIgn=28%




Physician

2
©
3]
(/)]
O | c
£ | O
= |0
al
x |2
5 &
(8)
."D
()
£
>
pd

o mn o mo un o
M N N v« v

sjuanjed jo juadidd




StiEngns, \/\/e,wlej , and
TradenfiBh........
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Weaknesses and' Tradeoffs

MNDISEasE only. registry.
u Clinicbased- lose generalizability
| EXPENSIVE- spgpse

- 5



S project:manager, Jr project manager
4RAS
Full timeprogramr
Statistician
o Data entry personnel
m Rheumatology fellow
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Wrnat s tr ]e Yallie of this effort?

AWEIl chlrlOf‘cJErjd sanmple bank at Millennium and Partners for
UtURErdISCOVELY.

REJIStHESIOIFtISTS Jflhﬁj ture%%wde epidemiological data

ABIIIEY tOREst DIOIO J]C ypotheses related to disease related
pathwaysianditargeted interventions

Potential to do biomarker discovery and validation activities for

application arrds!

~ Early phase clinical trials (internal decision making around compound
efficacy)

> Late phase clinical trials (efficacy markers, pharmacogenomic
markers)

> Clinical assessment tools for practicing physicians
> Opportunities for development of molecular diagnostics
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ENViin Individualfcomponents of the
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Genotype e Hematology Stimulation
SNPs studies
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/I ¢ gri‘ib RSSO0 Discontinuation of
jm. _|'I‘N|—'3Therapy

anti-TNF

m o Efficacy |
OALE

11[- ,ii_, | H[l‘l il

-3 -9 13-14 19-21 -3 4-5
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ra ASconianoiation of anti-TNF
Toees gy

Stomach Problem, 1 B

Don't Know , 2

Sw elling, 2

Infection, 8
Infusion Reaction, 3

Falling Blood Counts, 2

o

.. l 4
Lack of Efficacy, 39 A

Lung Problem, 1
Skin Rash, 12
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cludlng HLA-DRB1), all
]E] er I IS o or severity of RA in at

*3:‘ udies

eriestorrgenetic markers, both VNTRs and SNPs,
se-,lec; 0 cha acté'hze these genes in a recently-
recruited RA registry
m Analyses made using contingency tables and
multivariate logistic regression techniques
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Phenotype Cohort
Lack of efficacy

TNF

Adverse Events MTX
TNF

Severe Adverse Events MTX
TNF

Drug Regimen

CTLA4
IL1B
TNF
RUNX1
SLC11A1
FCGR2A
IL1RN
ILAR

IL1B
HLA-DRB1
IFNG
1L3
SLC19A1

HLA-DRB1
CCRS5
IL3
TNF
IL4AR
PADI4
SLCI19A1
SLC22A4

P-value

0.0079
0.0217
0.0034
0.0084
0.0176
0.0086
0.0456

0.0140
0.0373
0.0495
0.0405
0.0432

0.0331
0.0077
0.0072
0.0148
0.0228
0.0192
0.0326



soncitision
|

Resultsiindicate assi Jmlﬁt« genetlc
COMPONENT tON hg fficacy and toxicological
profllESIOMANG common RA therapies

| ?h:e mjnﬂ@v@rﬂ: 'pii' gisets of efficacy-

as ated'o ne suggest the potential for
\ the ay specific markers

Our results als‘gmply a central role for
cytokines and their receptors in RA
pharmacogenetics.
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NESHor RA vs. Normal (PAX)
1icli S WPOOF scores

$100 calcium-hinding protein A8 (calgranulin A) (H=.10000)
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Calgranulin A, Calgranulin C and the S-100 calcium binding proteins
were identified by proteomic analysis as marker candidates for non-
erosive RA
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Whole Blood (50

Genomics

Genotype Transcrip£ion
SNPs Profiling

*Cytokines
Chemokines
*Proteases




Immunophenotyping
’he Panel of Tests

m Monoegcytes, i cells; B cells; Grans, NK cells, APCs

| Monocyte activation: mark rs

effector/imemorny:
L CD Naive/Memorny.
m NKT cells

Neutrophils

Monocytes/M¢




Protee@mics

W

)\lde Ssary due to lack of correlation
DELWEENIGENE EX -ss@n at the mRNA
leve I WIChEEhE amc ount of expressed
protein: e
= Protein-protein interaction, post-
translat ..nal., ‘modification

m Can develop an ELISA test.




Panel |

IL-12 p70
IL-12 p40

MIP-1a
MIP-3a
MMP-10
MMP-13

Blomarkers of Dis

Panel ll

MMP-8
MMP-9
TIMP-1
TIMP-2
TNFRS55
TNFR75

sase Activity

- SearchLightTM Proteome Array
(PerBio)




ASSOGIatIoN b DAS-28 and
PHOLEINMEXPHES or

- .'. '

priotein | Ravaltes | Odds Ratio | 95% Cl

MMP3 <0.0001 3.06 2.10-4.45

INGRI " 0.0005 3.61 2.05-6.37
- :

16 0:0015 1.67 1.30-2.15

VIMPL 0.0025 2.28 1.47-3.52
TNFRII® | 0.0155 2.56 1.44-4.56
1L10 © 0.0185 0y 1.17-1.85
114 0.0445 1.25 1,09-1.44

aAdjusted using permutation test (2000 permutations)
bPatients on Enbrel excluded
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PHOLEINS IMest Associated with

CLRP .

uuuuuuuuuuuuuuuuuuuu

RIOLEIN P‘*VJ]JQ - Odds Ratio | 95% CI
L6 <0,0001 | 1.63-3.11
MMPS 20,000 1.88-4.50
TNERT <(0.0001 2.81-12.04
MMPL | <0.0001 2.11-6.18
I 0 ooo.a&m 1.20-1.69
Rantes 0. ﬁ() 1.43-3.28
1L10 Fo 10205 1.19-2.01
IL18 0.0245 1.26-2.67
TNFRIIP | 0.0415 1.40-5.21

aAdjusted using permutation test (2000 permutations)

bPatients on Enbrel excluded




CONGIUSIONS

\Vethave'c Jémﬂ)rnsghmaj hg the expression
IEVEISIOIE MIMPSISTNERT, L6, MMP1, TNFRII,
[ EE0) 2ipje) ([LZ1 wgse ifical u;ly associated with
diseaseactivity/ as dged by DAS 28 scores.

:[l_-.b,, MIMPSINER A MMPL, IL4, RANTES,
- IL10, I[Ll3 and TNER I'l'were the proteins
\ Slfl antly. ,ssociated with CRP.

3. Further: IE-p;§jih' biomarker evaluation study
will require validation with an independent set
of samples.




Multidimensional marker sei
DAS score?
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SIEPWISE rEdreESSIon USIng:

Clinicali genetic, proteomic and expression profiling
| — I I

data:

otypes,

statu



DAS28-CRP

11, HLA-DRB1 genotypes, serum
levels, HLA-DQB1 mRNA abundance, and

Linear Model
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ation studies
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NV HBSTa genome wide scan?

» 9
. Studyawhereny a dense set of SNPs across the genome is

genoyped to:

s sunvey'the most common ggn’etic variation for a role in disease
Or to: o

= [dentify the heritable quantitative traits that are risk factors for
disease.



Whysderargenome wide scan in
BRASSY:

‘nd g@'r eS that influence RA
Alinderstand the disease
2S|S

“data for subphenotypes

'



IEChREIOGY.

wNllumina and Affiymetrix chips (100K)
and SEENNSO0K) to comprehensively
testiadlarge fraction of common genetic
variationi(SNPs)acress the genome

i

'



Eromivision..

Howatie test the role of common variants
INLCOMPIE> ; isease such as RA
.10 rA,JJJr / -

-
Practical with whole genome marker sets

: .IE \ Affymetrix 100K
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HapliepiProject

- . L -
sNpternationaliconsortium to understand
genetieVariation in 269 samples from 4
geodhaphic populations
m Set offclesely m@l markers on a
- chromoesome tend to be inherited as a

group A
m Seeking susceptibility genes
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FJrsz fime..... Frqu ta

wli3rge  patient ¢ D.ns-registries

- a ecnnoloegy- )ﬁﬂ ducts to efficiently test
- Commonig g]églc“ variation for its
o int lenra N disease (Affymetrix and
Illumina chips)
7 Understaﬁ?:llng of genetic variation-
millions of SNPs in public databases,
Hap Map project
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B Doctors willitreat diseases like cancer
andidiabetes before the symptoms even
Using medications that boost or
counteract the effect of individual
proteins... and they will know right from
the start how to select the best medicine
to suit each patient.”

= TIME 1/15/2001





