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The Etiology of RAThe Etiology of RA

�� Is RA an infectious disease?Is RA an infectious disease?
�� Is RA a disease of hypersensitivity?Is RA a disease of hypersensitivity?
�� Is RA a nutritional or metabolic disease:Is RA a nutritional or metabolic disease:
�� Is RA an endocrine disease?Is RA an endocrine disease?
�� Is the initial Is the initial synovial synovial lesion of RA a clue to lesion of RA a clue to 

etiology?etiology?
�� Is RA a psychosomatic disease?Is RA a psychosomatic disease?
�� Is RA a hereditary disease?Is RA a hereditary disease?

Robinson, WD, Ch.12 in Arthritis and Allied Conditions, ed.JL Hollander, 7th edition, 1966.





Emerging Trends in Rheumatoid Emerging Trends in Rheumatoid 
ArthritisArthritis

�� Identification of cells in the rheumatoid Identification of cells in the rheumatoid 
jointjoint

�� Characterization of cytokines, molecules Characterization of cytokines, molecules 
that communicate between cellsthat communicate between cells

�� Distinction between inflammation and joint Distinction between inflammation and joint 
destruction destruction 

�� Development of new treatments that Development of new treatments that 
prevent joint destructionprevent joint destruction





Pathophysiology Pathophysiology of RAof RA

Arend & Dayer, Arthritis Rheum 1995



Normal Finger JointNormal Finger Joint



Finger Joint in RAFinger Joint in RA



Rheumatoid Arthritis 2000Rheumatoid Arthritis 2000

�� The initial cause remains unknownThe initial cause remains unknown
�� Multiple genetic factors predispose to Multiple genetic factors predispose to 

developing the disease or to increase developing the disease or to increase 
severityseverity

�� Perpetuation of the chronic joint disease Perpetuation of the chronic joint disease 
may involve different mechanismsmay involve different mechanisms



Rheumatoid Arthritis 2000:  TreatmentRheumatoid Arthritis 2000:  Treatment

�� Inflammation:  Swelling, redness, warmth and painInflammation:  Swelling, redness, warmth and pain
�� NSAIDs NSAIDs (COX(COX--2 inhibitors) traditional treatment2 inhibitors) traditional treatment

�� May improve symptoms but have no effect on longMay improve symptoms but have no effect on long--term term 
outcomeoutcome

�� Tissue Destruction:  Loss of Tissue Destruction:  Loss of articular articular cartilage and cartilage and 
erosion of adjacent boneerosion of adjacent bone

�� DMARDs DMARDs (Disease Modifying Anti(Disease Modifying Anti--Rheumatic Drugs)Rheumatic Drugs)
�� Use early to arrest the disease process and prevent Use early to arrest the disease process and prevent 

further joint destructionfurther joint destruction
�� Lead to improved function and less disabilityLead to improved function and less disability



Arthritis is now a disease that is Arthritis is now a disease that is 
fought with many drugs. On the fought with many drugs. On the 
whole, these drugs treat whole, these drugs treat 
inflammation as a symptom, but do inflammation as a symptom, but do 
not address the actual cause of the not address the actual cause of the 
disease.disease.

Nature Biotechnology, 2000; 18, IT12/IT14



Selected Companies with Arthritis R&D ProgramsSelected Companies with Arthritis R&D Programs

Nature Biotechnology, 2000; 18, IT12/IT14



Increasing understanding of the Increasing understanding of the 
molecular cascades involved are molecular cascades involved are 
already producing significantly already producing significantly 
better drugs than in the past with better drugs than in the past with 
increased selectivity and fewer increased selectivity and fewer 
side effects.side effects.

Nature Biotechnology, 2000; 18, IT12/IT14



New Therapeutic Directions in RANew Therapeutic Directions in RA

�� Cytokine inhibitors or antiCytokine inhibitors or anti--inflammatory inflammatory 
cytokinescytokines

�� Enzyme inhibitorsEnzyme inhibitors
�� Block inflammation pathways inside cellsBlock inflammation pathways inside cells
�� Inhibit fibroblast growthInhibit fibroblast growth



What is What is InterleukinInterleukin--1 and Why is it 1 and Why is it 
Important in RA?Important in RA?

�� Chemical natureChemical nature
�� Small protein, nonSmall protein, non--structural but activestructural but active

�� ClassClass
�� Cytokine, often associated with infection, Cytokine, often associated with infection, 

inflammation and various disease, not healthinflammation and various disease, not health
�� SubclassSubclass

�� ProinflammatoryProinflammatory



IL-8

IL-1ββββ

TNF-αααα

IL-2

Prototypical Structure of SeveralPrototypical Structure of Several
Cytokine ClassesCytokine Classes



ANAKINRAANAKINRA
InterleukinInterleukin--1 Receptor Antagonist (IL1 Receptor Antagonist (IL--1Ra)1Ra)

�� 153 amino acids 153 amino acids 

�� MW 17.3 MW 17.3 kdkd

�� Binding Affinity Binding Affinity KdKd = 205 = 205 pMpM

�� ILIL--1R Type I ~3300 sites/cell* 1R Type I ~3300 sites/cell* 

**DrippsDripps et al, et al, J. Biol. ChemistryJ. Biol. Chemistry 19911991

ILIL--1 Ra1 Ra

ILIL--1 Receptor Type I1 Receptor Type I



ILIL--1Ra Blocks Cellular Activation by 1Ra Blocks Cellular Activation by 
Binding to ILBinding to IL--1 Receptor1 Receptor

ACTIVATIONACTIVATION ACTIVATIONACTIVATION
BLOCKEDBLOCKED

Nucleus Nucleus

SignalingSignaling No SignalingNo Signaling

ILIL--1R11R1 ILIL--1R11R1ILIL--1R1R--AcPAcP ILIL--1R1R--AcPAcP

ILIL--11ββββββββ ILIL--1Ra1Ra

ILIL--11β β β β β β β β Binding to theBinding to the
ILIL--1 Receptor1 Receptor

ILIL--1Ra1Ra Binding to theBinding to the
ILIL--1 Receptor1 Receptor

MacrophageMacrophage



Dinarello. NEJM, 343:728-730. 2000

The Actions of The Actions of InterleukinInterleukin--1 (IL1 (IL--1) and1) and
InterleukinInterleukin--11--Receptor Antagonist (ILReceptor Antagonist (IL--1Ra)1Ra)



Animals Without ILAnimals Without IL--1Ra Get Arthritis1Ra Get Arthritis

BalbBalb//cAcA ILIL--1Ra1Ra--//-- AffectedAffectedBalbBalb//cAcA ILIL--1Ra1Ra+/+ +/+ NormalNormal

HoraiHorai et al., et al., J. Exp. MedJ. Exp. Med. . 2000 3132000 313--320320



MTX Combination Therapy StudyMTX Combination Therapy Study
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European European Monotherapy Monotherapy StudyStudy
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ConfidentialConfidential ©2000 Millennium Predictive Medicine, Inc.2000 Millennium Predictive Medicine, Inc.

PharmacogenomicsPharmacogenomics

EfficacyEfficacy SafetySafety

Biological MarkersBiological Markers

Germ LineGerm Line
(DNA)(DNA)

SomaticSomatic
(DNA/RNA/Protein)(DNA/RNA/Protein)

Drug ResponseDrug Response

Correlating drug response to biological markersCorrelating drug response to biological markers



Why pharmacogenomics, Why pharmacogenomics, 
how can it help us?how can it help us?

Understand Understand 
the biologythe biology ID surrogateID surrogate

endpointsendpoints
(predictive)(predictive)

ID patientID patient
populationspopulations

(diagnostic)(diagnostic)
ID novelID novel

gene targetsgene targets

Support Support 
the the 

franchisefranchise DrugDrug
DiscoveryDiscovery

-- shorten clinicalshorten clinical
trialstrials

-- speed upspeed up
developmentdevelopment

-- increase likelihoodincrease likelihood
of successof success

-- reduce unnecessary reduce unnecessary 
exposureexposure

11

22 33 44



Nature Biotechnology, 2000; 18, IT40/IT42

Selected Companies with Selected Companies with Pharmacogenomics Pharmacogenomics ProgramsPrograms



Nature Biotechnology, 2000; 18, IT43/IT44

Selected Companies with Biochip ProgramsSelected Companies with Biochip Programs



The great challenge faced by the The great challenge faced by the 
pharmacogenomics pharmacogenomics industry at industry at 
this point is the systematic this point is the systematic 
correlation between normal versus correlation between normal versus 
disease patterns of gene disease patterns of gene 
expression in a statistically expression in a statistically 
meaningful way.meaningful way.

Nature Biotechnology, 2000; 18, IT40/IT42



ObjectivesObjectives

�� Identify patient subpopulations that may Identify patient subpopulations that may 
be more responsive to one drug versus be more responsive to one drug versus 
anotheranother
�� PEG sTNFPEG sTNF--RI Clinical ExperienceRI Clinical Experience

�� Identify surrogate markers that can be Identify surrogate markers that can be 
utilized to determine if the drug is utilized to determine if the drug is 
efficaciousefficacious

�� Identify novel gene targets that can be Identify novel gene targets that can be 
utilized for drug discoveryutilized for drug discovery



PharmacogenomicsPharmacogenomics VisionVision
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OpportunitiesOpportunities

Clinical TrialsClinical Trials
�� Reduce clinical trial size (time and cost)Reduce clinical trial size (time and cost)
�� Increase likelihood of positive responseIncrease likelihood of positive response
�� Reduce likelihood of dangerous exposureReduce likelihood of dangerous exposure
�� Discover new surrogate markers for drug action and Discover new surrogate markers for drug action and 

toxicitytoxicity
�� Suggest new targets and strategies for future drug Suggest new targets and strategies for future drug 

developmentdevelopment
Improve Drug ProfileImprove Drug Profile

�� Define drug for Define drug for optimaloptimal populationpopulation
�� Establish new paradigm for drug classEstablish new paradigm for drug class
�� Avoid toxicities / monitoring requirementsAvoid toxicities / monitoring requirements

ConfidentialConfidential ©2000 Millennium Predictive Medicine, Inc.2000 Millennium Predictive Medicine, Inc.



ILIL--1Ra Allelic Polymorphisms 1Ra Allelic Polymorphisms 
and Diseaseand Disease

�� An allelic polymorphism is present in An allelic polymorphism is present in intronintron 2 of the IL2 of the IL--1Ra 1Ra 
gene consisting of two to six copies of an 86gene consisting of two to six copies of an 86--bpbp tandem tandem 
repeat.repeat.

�� ILIL--1Ra allele A2 is associated with various diseases of 1Ra allele A2 is associated with various diseases of 
largely epithelial cell origin, including increased severity of largely epithelial cell origin, including increased severity of 
SLE and SLE and Sjögren�sSjögren�s syndrome.syndrome.

�� The disease associations of ILThe disease associations of IL--1Ra allele A2 may be 1Ra allele A2 may be 
secondary to a combination of decreased production of ILsecondary to a combination of decreased production of IL--
1Ra and increased production of IL1Ra and increased production of IL--11ββββββββ..



Nature 2000, 405, 857-865

Different people can have a
different nucleotide or base at

a given location on a chromosome

Location of SNPs
on human DNA

Human
DNA

.  .  .  G G C A A C T G .  .  .

.  .  .  G G T A A C T G .  .  .

Patients with  efficacy
in clinical trials

Patients without  efficacy
in clinical trials

Predictive of efficacy

Predictive of no efficacy

Section of SNP genotype profile

What is an SNP?

What is an SNP map?

How can an SNP map be used to predict medicine response?

SNPs SNPs and and PharmacogeneticsPharmacogenetics



Which Genes and Which Which Genes and Which SNPsSNPs

�� Genes are biologically plausibleGenes are biologically plausible
�� Genes in the drug pathwayGenes in the drug pathway
�� Genes in disease pathwayGenes in disease pathway
�� Genes in drug metabolismGenes in drug metabolism

�� SNPsSNPs cause some biologically relevant changecause some biologically relevant change
�� Coding region Coding region SNPsSNPs change amino acidschange amino acids
�� Coding region amino acid changes alter protein Coding region amino acid changes alter protein 

structurestructure
�� Promoter region Promoter region SNPsSNPs change gene expressionchange gene expression

ConfidentialConfidential ©2000 Millennium Predictive Medicine, Inc.2000 Millennium Predictive Medicine, Inc.



sTNFsTNF--RI is a Novel, HighRI is a Novel, High--affinity affinity 
Soluble TNF ReceptorSoluble TNF Receptor

TNF-αααα trimer

PEG sTNF-RI

PEGylation
site

Antigenic domains
eliminated
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When sTNFWhen sTNF--RI Was Delivered Weekly, There Was a RI Was Delivered Weekly, There Was a 
Clear Dose Response in ACR 20 ScoresClear Dose Response in ACR 20 Scores

Clinical StatusClinical Status

N=61 N=67 N=66

* P=0.022 vs. placebo [CRP or ESR for response], Dose-response (Jonckheere-Terpstra) p=0.007



Treatment with sTNFTreatment with sTNF--RI Resulted in RI Resulted in 
Significant Improvement in Pain Significant Improvement in Pain 

Clinical StatusClinical Status
sTNF990136

Mean Change from Baseline of Pain Assessment
Evaluable for Week 12 Final Analysis

Treatment Group Placebo (N=61) 400 g/kg  (N=67)
800 g/kg  (N=66)
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AnakinraAnakinra (180)(180) D2E7D2E7 RemicadeRemicade AravaArava

sTNFsTNF-- RI was Tested and Supports Use in Real Life RI was Tested and Supports Use in Real Life 
RA Patient PopulationRA Patient Population

sTNFsTNF--RI (136)RI (136)

38%38%

17%17%
22%22%

23%23% MTX AloneMTX Alone

MTX + Other DMARD(s)MTX + Other DMARD(s)

Other DMARD(s)Other DMARD(s)

No DMARDNo DMARD

EnbrelEnbrel II

100%100%

EnbrelEnbrel IIII

100%100%

100%100% 100%100% 100%100% 100%100%

Clinical StatusClinical Status

% of Patients in Trial% of Patients in Trial



Challenge: Get the Drug to Work Better Challenge: Get the Drug to Work Better 

To proceed with monotherapy, we need to find an To proceed with monotherapy, we need to find an 
optimized dose that is equivalent to ENBRELoptimized dose that is equivalent to ENBREL

To proceed with combination therapy, we need to find a To proceed with combination therapy, we need to find a 
combined dose that is superior to ENBRELcombined dose that is superior to ENBREL..
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ObjectivesObjectives

�� Identify patient subpopulations that may Identify patient subpopulations that may 
be more responsive to one drug versus be more responsive to one drug versus 
anotheranother

�� Identify surrogate markers that can be Identify surrogate markers that can be 
utilized to determine if the drug is utilized to determine if the drug is 
efficaciousefficacious

�� Identify novel gene targets that can be Identify novel gene targets that can be 
utilized for drug discoveryutilized for drug discovery



Treatment with sTNFTreatment with sTNF--RI Resulted in Significant RI Resulted in Significant 
Improvement in Objective Clinical Measurement (ESR)Improvement in Objective Clinical Measurement (ESR)

Clinical StatusClinical Status

sTNF990136
Mean Change from Baseline of Erythrocyte Sedimentation Rate (ESR)

Evaluable for Week 12 Final Analysis

Treatment Group Placebo (N=61) 400 g/kg  (N=67)
800 g/kg  (N=66)

Me
an

 
 S

E

-20

-15

-10

-5

0

5

10

Visit Week
0 2 4 6 8 10 12 14

*

*

*P< 0.01



Acute Phase Reactants and Their Acute Phase Reactants and Their 
General FunctionsGeneral Functions

Acute Phase Proteins Whose Plasma Concentrations IncreaseAcute Phase Proteins Whose Plasma Concentrations Increase
Complement SystemComplement System

C3C3
C4C4
C9C9
Factor BFactor B
C1 inhibitorC1 inhibitor
C4b binding proteinC4b binding protein
Mannose binding protein (MBP)Mannose binding protein (MBP)

Coagulation and Coagulation and Fibrinolytic Fibrinolytic SystemSystem
FibrinogenFibrinogen
PlasminogenPlasminogen
Tissue Tissue plasminogen plasminogen activatoractivator
UrokinaseUrokinase
Protein SProtein S
VitronectinVitronectin
PlasminogenPlasminogen--activator inhibitor 1activator inhibitor 1
AntiproteasesAntiproteases
αααααααα11--Protease inhibitorProtease inhibitor
αααααααα11--AntichymotrypsinAntichymotrypsin
Pancreatic Pancreatic secretory trypsin secretory trypsin inhibitorinhibitor
InterInter--αααααααα--trypsin trypsin inhibitorinhibitor

Plasma Proteins Whose Plasma Concentrations DecreasePlasma Proteins Whose Plasma Concentrations Decrease
AlbuminAlbumin
TransferrinTransferrin
TransthyretinTransthyretin
αααααααα22--HS HS glycoproteinglycoprotein

Transport ProteinsTransport Proteins
CeruloplasminCeruloplasmin
HaptoglobinHaptoglobin
HemopexinHemopexin

Participants in Inflammatory ResponsesParticipants in Inflammatory Responses
Secreted Secreted phospholipase phospholipase AA22 (PLA(PLA22))
Lipopolysaccharide Lipopolysaccharide binding protein (LBP)binding protein (LBP)
InterleukinInterleukin--1 receptor antagonist (IL1 receptor antagonist (IL--1Ra)1Ra)
Granulocyte Granulocyte colonycolony--stimulating factor (Gstimulating factor (G--
CSF)CSF)

OthersOthers
CC--reactive protein (CRP)reactive protein (CRP)
Serum Serum amyloid amyloid AA
αααααααα11--Acid Acid glycoproteinglycoprotein
FibronectinFibronectin
FerritinFerritin
AngiotensinogenAngiotensinogen

AlphaAlpha--fetoproteinfetoprotein
ThyroxineThyroxine--binding globulinbinding globulin
InsulinInsulin--like growth factor 1 (IGFlike growth factor 1 (IGF--1)1)
Factor XIIFactor XII



ObjectivesObjectives

�� Identify patient subpopulations that may Identify patient subpopulations that may 
be more responsive to one drug versus be more responsive to one drug versus 
anotheranother

�� Identify surrogate markers that can be Identify surrogate markers that can be 
utilized to determine if the drug is utilized to determine if the drug is 
efficaciousefficacious
�� Speed to determine this is essential!Speed to determine this is essential!

�� Identify novel gene targets that can be Identify novel gene targets that can be 
utilized for drug discoveryutilized for drug discovery



Synergistic Effect of ILSynergistic Effect of IL--1 Plus TNF1 Plus TNF--αααααααα
on Induction of ILon Induction of IL--8 from COS Cells8 from COS Cells

Unpublished data, Charles A. Dinarello.Unpublished data, Charles A. Dinarello.
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ILIL--1Ra and PEG sTNF1Ra and PEG sTNF--RI Alone and in RI Alone and in 
Combination Effects on Established Type II Combination Effects on Established Type II 

Collagen Arthritis in RatsCollagen Arthritis in Rats

Treatment groupTreatment group
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Normal control Arthritis vehicle-treated control

Arthritic rat treated with IL-1ra (100mg/kg)
and PEG sTNF-RI (3mg/kg)

Arthritic rat treated with IL-1ra (20mg/kg)
and PEG sTNF-RI (0.3mg/kg)



Inhibition of Inflammation in Adjuvant Inhibition of Inflammation in Adjuvant 
Arthritis ILArthritis IL--1ra/PEG1ra/PEG sTNFsTNF--RI CombinationRI Combination

*p≤≤≤≤0.05

Feige U et al. J Mol Biol Life Sci. 2000
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Arthritis & RheumatismArthritis & Rheumatism
Official Journal of the American College of Official Journal of the American College of RheumatologyRheumatology

www.www.arthritisrheumarthritisrheum.org.org

THE PATHOGENESIS AND PREVENTION THE PATHOGENESIS AND PREVENTION 

OF JOINT DAMAGE IN RHEUMATOID ARTHRITISOF JOINT DAMAGE IN RHEUMATOID ARTHRITIS

Advances from Advances from Synovial Synovial Biopsy and Tissue AnalysisBiopsy and Tissue Analysis

PAUL PETER TAK and BARRY BRESNIHANPAUL PETER TAK and BARRY BRESNIHAN



Cell Populations at the CartilageCell Populations at the Cartilage--PannusPannus Junction (CPJ) Junction (CPJ) 
and at nonand at non--CPJ SitesCPJ Sites



ImmunohistologicImmunohistologic Analysis of Analysis of SynovialSynovial Cell Population Cell Population 
at the Cartilageat the Cartilage--PannusPannus JunctionJunction



ImmunohistologicImmunohistologic Analysis of Analysis of SynovialSynovial Cell Population at Cell Population at 
sites remote from the Cartilagesites remote from the Cartilage--PannusPannus JunctionJunction



ArthArth. Rheum. 2000; 43, 1820. Rheum. 2000; 43, 1820--18301830

MODULATION OF INFLAMMATION ANDMODULATION OF INFLAMMATION AND
METALLOPROTEINASE EXPRESSION IN METALLOPROTEINASE EXPRESSION IN 

SYNOVIAL TISSUE BY LEFLUNOMIDE AND SYNOVIAL TISSUE BY LEFLUNOMIDE AND 
METHOTREXATE IN PATIENTS WITH ACTIVE METHOTREXATE IN PATIENTS WITH ACTIVE 

RHEUMATOID ARTHRITISRHEUMATOID ARTHRITIS

Findings in a Prospective, Randomized, DoubleFindings in a Prospective, Randomized, Double--
Blind, ParallelBlind, Parallel--Design Clinical Trial in ThirtyDesign Clinical Trial in Thirty--Nine Nine 

Patients at Two CentersPatients at Two Centers

MAARTEN C. KRAAN, RICHARD J. REECE, ELLA C. BARG, TOM J. M. MAARTEN C. KRAAN, RICHARD J. REECE, ELLA C. BARG, TOM J. M. 
SMEETS, JACQUI FARNELL, RONALD ROSENBURG, DOUG J. VEALE, SMEETS, JACQUI FARNELL, RONALD ROSENBURG, DOUG J. VEALE, 

FERDINAND C. BREEDVELD, PAUL EMERY, and PAUL P. TAKFERDINAND C. BREEDVELD, PAUL EMERY, and PAUL P. TAK



ArthArth. Rheum. 2000; 43, 1820. Rheum. 2000; 43, 1820--18301830

Mean and SEM change in the Mean and SEM change in the ++ matrixmatrix metalloproteinasemetalloproteinase 1 (MMP1 (MMP--1) to tissue 1) to tissue 
inhibitor ofinhibitor of metalloproteinasesmetalloproteinases 1 (TIMP1 (TIMP--1) ratio after 4 months of treatment in 1) ratio after 4 months of treatment in 
relation to the clinical response.relation to the clinical response.



ILIL--1Ra +/1Ra +/-- PEG sTNFPEG sTNF--RI RI 
Synovial Biopsy StudySynovial Biopsy Study

�� Provide mechanistic data on protective effects of Provide mechanistic data on protective effects of 
ILIL--1Ra +/1Ra +/-- PEG PEG sTNFsTNF--RI on bone and cartilage in RI on bone and cartilage in 
RA patientsRA patients
�� Support commercialization efforts of ILSupport commercialization efforts of IL--1Ra, 1Ra, ieie, , 

�bone story��bone story�
�� Identify prognostic markers for future clinical Identify prognostic markers for future clinical 

research (responder research (responder vs vs nonnon--responder)responder)
�� Identify potential new drug targetsIdentify potential new drug targets



ObjectivesObjectives

�� Primary Objective:  Confirm and characterize changes Primary Objective:  Confirm and characterize changes 
in in synovial synovial biopsies to changes in joint architecture in biopsies to changes in joint architecture in 
RA patientsRA patients
�� Biopsies samples => CD+ markers, Cell counting Biopsies samples => CD+ markers, Cell counting 

�� Similar to previous work (560) and recent Similar to previous work (560) and recent AravaArava
publicationpublication

�� XX--ray, bone densitometry changes   ray, bone densitometry changes   
�� Secondary Objectives:  Secondary Objectives:  

�� ACR assessments, cytokines, bone & cartilage ACR assessments, cytokines, bone & cartilage 
markersmarkers

�� serum, serum, synovial synovial fluid, cell culturefluid, cell culture
�� Gene expression via Gene expression via microarray microarray (Amgen)(Amgen)

�� Synovial Synovial tissue, leukocytes and/or tissue, leukocytes and/or buccal buccal smearsmear



Study LogisticsStudy Logistics

�� Single center study Single center study 
�� Up to 3 biopsies per patient (knee) over Up to 3 biopsies per patient (knee) over 

1 yr1 yr
�� Recruit patients with early active Recruit patients with early active 

disease (similar to patient population in disease (similar to patient population in 
0560)0560)



Study DesignStudy Design

�� Two arm, open label studyTwo arm, open label study
�� ILIL--1Ra 1 mg/kg1Ra 1 mg/kg
�� ILIL--1Ra & PEG sTNF1Ra & PEG sTNF--RI combinationRI combination
�� Estimate ~10Estimate ~10--15 patients per arm15 patients per arm

�� Change from baseline study, with changes Change from baseline study, with changes 
assessed at 1, 6, & 12 months.assessed at 1, 6, & 12 months.



SynovialSynovial Macrophage Populations Macrophage Populations 
Following ILFollowing IL--1Ra1Ra
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PlaceboPlacebo

1a   2   31a   2   3

ILIL--1Ra1Ra
30mg/day30mg/day

4   5   6   7   8   94   5   6   7   8   9

ILIL--1Ra1Ra
150mg/day150mg/day

10 11 1b10 11 1b

PlaceboPlacebo

1a  2   31a  2   3

ILIL--1Ra1Ra
30mg/day30mg/day

4   5   6   7   8   94   5   6   7   8   9

ILIL--1Ra1Ra
150mg/day150mg/day

10 11 1b10 11 1b

CunnaneCunnane G et al.G et al. RheumatologyRheumatology 2000. In press 2000. In press 



ILIL--1Ra Effect on 1Ra Effect on SynovialSynovial TissueTissue

CD3CD3

CD68CD68

Week 0Week 0
PrePre--treatmenttreatment

Week 24Week 24
Placebo treatmentPlacebo treatment

Week 48Week 48
ILIL--1ra 150mg x 24 weeks1ra 150mg x 24 weeks

A notable reduction occurred inA notable reduction occurred in intimalintimal layer macrophage accumulation and inlayer macrophage accumulation and in subintimalsubintimal
macrophage and lymphocyte infiltration following 24 weeks of daimacrophage and lymphocyte infiltration following 24 weeks of daily administration of ILly administration of IL--1ra 1ra 
150mg150mg subcutaneouslysubcutaneously..

CunnaneCunnane G et al.G et al. RheumatologyRheumatology 2000. In press 2000. In press 



ObjectivesObjectives

Identification of Novel Targets to Identification of Novel Targets to 
Accelerate Drug DiscoveryAccelerate Drug Discovery



RENU A. HELLER* RENU A. HELLER* �� ,MARK SCHENA*, ANDREW CHAI*, ,MARK SCHENA*, ANDREW CHAI*, 
DARI SHALON DARI SHALON �� ,TOD BEDILION ,TOD BEDILION �� , JAMES GILMORE , JAMES GILMORE �� , , 
DAVID E. WOOLLEY DAVID E. WOOLLEY §§ , AND RONALD W. DAVIS*, AND RONALD W. DAVIS*

Discovery and Analysis of Discovery and Analysis of 
Inflammatory DiseaseInflammatory Disease--related Genesrelated Genes
Using Using cDNA MicroarrayscDNA Microarrays

(inflammation/human genome analysis/gene discovery)

*Department of Biochemistry, Beckman Center, Stanford University*Department of Biochemistry, Beckman Center, Stanford University
Medical Center, Stanford, CA 94305; Medical Center, Stanford, CA 94305; �� SynteniSynteni, Palo Alto, CA 94306; , Palo Alto, CA 94306; 
and and §§ Department of Medicine, Manchester Royal Infirmary, Department of Medicine, Manchester Royal Infirmary, 
Manchester, United KingdomManchester, United Kingdom

Proc. Natl. Acad. Sci., 1997, 94, 2150-2155

Contributed by Ronald W. Davis, December 27, 1996



NinetyNinety--sixsix--element element microarray microarray design.  The target element name and the corresponding design.  The target element name and the corresponding 
gene are shown in the layout.  Some genes have more than one targene are shown in the layout.  Some genes have more than one target element to get element to 
guarantee specificity of signal.  For TNF the targets represent guarantee specificity of signal.  For TNF the targets represent decreasing lengths of decreasing lengths of 
1, 0.8, 0.6, 0.4, and 0.2kb from left to right.1, 0.8, 0.6, 0.4, and 0.2kb from left to right.



Expression profiles for early passage primary Expression profiles for early passage primary synoviocytes synoviocytes 
and and chondrocytes chondrocytes isolated from RA tissueisolated from RA tissue

Proc. Natl. Acad. Sci., 
1997, 94, 2150-2155

A Human synovial fibroblasts B. Human articular chondrocytes

uninduced uninduced

PMA/IL-1β PMA/IL-1β

TNF/IL-1β TGFβ
0         2.0        2.3        3.1        4.7        7.8       14.1     26.6      51.6      100



Expression profiles of RA tissue (Expression profiles of RA tissue (AA) and IBD tissue () and IBD tissue (BB))

Proc. Natl. Acad. Sci., 
1997, 94, 2150-2155

0         2.0        2.3        3.1        4.7        7.8       14.1     26.6      51.6      100

A. Rheumatoid arthritis B. Inflammatory bowel disease

RA 21.5A IBDA

RA 21.5B IBDCI

RA 21.5C IBDCII
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Family of Matrix Family of Matrix MetalloproteasesMetalloproteases

MMP No.MMP No.
11

22

33
44
55
66
77
88

99

1010

Common NameCommon Name
CollagenaseCollagenase--11
Fibroblast Fibroblast collagenasecollagenase
Interstitial Interstitial collagenasecollagenase
Gelatinase Gelatinase AA
72 72 kDa GelatinasekDa Gelatinase
StromelysinStromelysin--11
NoneNone
NoneNone
NoneNone
MatrilysinMatrilysin
CollagenaseCollagenase--22
Neutrophil collagenaseNeutrophil collagenase
Gelatinase Gelatinase BB
92 92 kDa GelatinasekDa Gelatinase
StromelysinStromelysin--22

MMP No.MMP No.
1111
1212
1313

1414

1515

1616

1717

1818
1919
2020

Common NameCommon Name
StromelysinStromelysin--33
Macrophage Macrophage elastaseelastase
CollagenaseCollagenase--33
Rat Rat osteoblast collagenaseosteoblast collagenase
MembraneMembrane--type matrixtype matrix
metalloproteasemetalloprotease--1 (MT11 (MT1--MMP)MMP)
MembraneMembrane--type matrixtype matrix
metaloproteasemetaloprotease--2 (MT22 (MT2--MMP)MMP)
MembraneMembrane--type matrix type matrix 
metalloproteasemetalloprotease--3 (MT33 (MT3--MMP)MMP)
Membrane type matrix Membrane type matrix 
metalloproteasemetalloprotease--4 (MT44 (MT4--MMP)MMP)
CollagenaseCollagenase--44
NoneNone
EnamelysinEnamelysin

Greenwald RA,Greenwald RA, WoessnerWoessner JF Jr. Common names of matrixJF Jr. Common names of matrix metalloproteinasesmetalloproteinases. . Ann NYAnn NY Acad SciAcad Sci..
1999;878:vi.cc1999;878:vi.cc



ConclusionsConclusions

�� These early studies using Amgen clinical These early studies using Amgen clinical 
candidates provide value by:candidates provide value by:
�� establishing �Proofestablishing �Proof--ofof--Concept� rationale for Concept� rationale for 

Pharmacogenomics and PharmacogeneticsPharmacogenomics and Pharmacogenetics
�� demonstrating platform technologies demonstrating platform technologies 

capabilities to the Drug Development processcapabilities to the Drug Development process
�� accelerate drug discovery and target accelerate drug discovery and target 

evaluationevaluation
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