PCT/ US00/ %’%ﬁ‘b"éﬁs‘m PHENOTYPE AND Bl OLOG CAL MARKER | DENTT P HZK

WO 00/ 654

SYSTEM SCOPE OF THE I NVENTION 5 _ ~The present invention
provi des a Phg:m PANDBIOLO G A TBVIKHK ESIBEN THRICATION SYSTBM! em and
met hods for 1dentifying and using novel patterns of biological markers

rel ated to di sease, disease progression, response to therapy and

nor mal bi ol b I | 5 di scovery and use of novel patterns

of biologic in nore cost-effective drug

devel oprent, i ncirydhigeritiyentiBh prsidsdta pHenOFpé it bisRIghal maiket ideatificution|
trials and the 10 1dentification of therapeutics with greatly inproved

saf ety and systine andmefiodnfrydentifying and nsipg mavel pattemel obbislogifiab markesyelsfed can
al so be used i.n diagnostic applications, fﬁg”ﬁ

| NVENTI ON & &sease,a&seasepgro%regﬁg%|r?sp8 s¢ o therapy %doﬂ\;@ﬂéons | ?a%g&%s's’g%%er Y,
i ncl udi ng g8REMepy andlise of HBVElpaGERIE o bioldiEed] Marieran] tusalb irt inbreugispeffective
screeni ng, the nunmber of drug candi dates available for, (;1 irgd cal
testing excémgslevelopmint ingtuding mumpmemenw@aamhﬁwiw trials and the

econom &, capacj.kV.. 1n.1998  i.he rldus . E%@%P a

bi ot echhol Oggnggﬁeﬁ@ﬁioé'ihe?apeuﬁ@ss‘g}gﬁ[gjr%‘glﬁéﬁi? ﬁ%’%ﬁg bi Itelkf(.f)‘%l:%'nﬂr;eélg g?ipf ch and
devel opnent infemigiohhad biviegitdlinidkeas cudlsh be used invikagnesizrapplications. y on
clinical developnment. As the result of a nunber of factors, including 20
I ncreased conpetition and pressure from nmanaged care organi zati ons and

ot her payor g, A8ROTND GHREERRRHEPRNI Ndustry is seeking to increase the
quality, incfuarng tie safety and erfrcacy of new drugs brought to

market, and to i agravenltdfeecht irmoeationsih dalg discoatrydmekidingrgsnomics,

Recent drug discovery .innovations, .therefore, have contributed to..
clinicaldt rpqumatonaychggtuitryem:gh reughpyh sereenne, ﬁﬁ&%ﬁf’fé’"ﬁﬁ%&%ﬁsﬂe! ng
i dentified praﬁj]affqur am%ﬂﬁ%gﬁéﬁgﬁ’? pc aﬂﬁé&ﬁ@&@ﬁﬁﬁ,g{yggg&@@,ﬁma@pam ty

of pharmaceutical conpanies t Inical trials as they are
currently peschomiecapabity.t lnek998 athetvimeld’ s thpgthaymangnticah and bigtechpalegsscampanioshe

1 < o ohi sient ors g S50 BUGER o reatE ail ekl prsieh e R Spk iy B fbish,
candi dat es. was spent directly on'dlRida 8&vElSkrt C Als thefeudt 65a hemtheiof Gactars, dacluding

seek equi vafvent technologi cal 30 inprovenents in drug devel opnent.
Ol i ni ca20 t r inatemsedeoranpetition and prsesvre fronumenagsdgare arganizations andsgthergryess, the

deci si ' | s _bas, i ghl bj ecti | . -
of ton | PhARr SR CaoR R prRAE BrEC et AR n SR R ekl ety ©
is most ef f gehdw Brugh Bfought to mAREY, @Rd toingrovstie fficiéncy iof elinidal dgvelopimértte
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Recent drug discovery innovations, therefore, have contributed to a clinical trials

bottleneck. The numbers of therapeutic targets being identified and lead compounds being

25  generated far exceed the capacity of pharmaceutical companies to conduct clinical trials as
they are currently performed. Further, as the industry currently estimates that the average
cost of developing a new drug is approximately $500 million, it is prohibitively expensive
to develop all of the potential drug candidates.

The pharmaceutical industry is being forced to seek equivalent technological

30  improvements in drug development. Clinical trials remain very expensive and very risky,
and often decision making is based on highly subjective analyses. As a result, it is often
difficult to determine the patient population for whom a drug is most effective, the
appropriate dose for a given drug and the potential for side effects associated with its use.

Not only does this lead to more failures in clinical development, it can also lead to



g?tsoorlagdd?%')(%y"% lead to nore failures in clinical devel o%g;}ﬂ}s(m/lntzggan

approved products that nay be inappropriately dosed, prescribed, or cause

dangerous side effects. Wth an incpeasing nunber of drugs in their
pi pel i nes, aﬁi‘@id&%ﬁ@&ﬁd@ﬁa‘at ﬁQﬁB@E}iaﬁﬁropnately doRey 'pE&cﬁE‘&f‘ BPLALE %%e ShusdRRt i fy
obj ecti ve neasurenents of ug candi date' s saf ety and ficacy

profile eafff§cts Wﬁhtanen@p@sgngj@uéb@pﬁémgspmh@és@elmﬁ pharmaceuticalprmpapiesoach

vy 1 om 1Ru bR Bae e HeRRLI SR PG AR AR a8 amien:

AS 2 var | e&fficaly profile caflidh 1@ iRnimE aRekipiseat progkésni cal and i nf or mat  an
handl i gqq t echnol ogi es conti nual {ﬁﬁ/ advance, it be possible to

devel op a pheno©ppaprreachie dealwith theanass of pdprmation apd tew olggiesigdo peekan
d
e eceOeTbaR BB Gt AP aRle USRI B cREPHL Ry of e

char act er i giffecst Qﬁalﬁm&h dlmﬁ:bl/anﬂuﬁforﬂlhn@i handling tech@ilogigs Eontinualty advagcd/fte of
such phenotype infgormation is the identificatjon of biol ogical

mar ker s. M3y be possible to ggvsiap Rhgnotyngs kg 1%9‘?91‘18%169*@8?@??1@1 thesaliagfonsten
measur ed Oﬁnp%/&h&ﬁ&?gysjf@f(ﬁlcé fuGfion of s ?r} iAdud ofj &Ecﬁx 1?{5%%8 $or Q"
correl ation“as an I ndi cator o nor ma ogli Cc pr sses ogeni c
proceskKes giverphndivited iradides,ia tiamng edl measarablemhmeuanstmsmﬂsmhmdmmnal at all
Phar macol o |c res nses to %hera eutic | terv,entiﬁn,d& bude l?gt ar.e _not
limited tgdointsintimes Ohnsise of BPohRBenoiyRs agpn e ispitcation gt blolgical acy) |
dose requag&eltsp the i nterventi on, side effect profiles of the

i ntervention, and pharnacokinetic properties. Response nay be

correl ated wit hBisldgieal nwfrkdrsmioha&cmﬁsmumwegmcgsured oxeva)luatﬁhhayesimer

Bi ol ogi cal tter ns of ..cel cul es that change

ers. 20 ude
O e goe stk SRF Rt lagionitap Bt FebilitsmiAS sa ghdibstor oF s AR SoBie TRRGAR G andl or
prognast i cpatidlgéRic pRb&¥s@Biof pharfRickBER r@ﬁibnéé@% HeeriRvet mt@heiRnl
popul ations and their associ ated nol ecul es, | evels of soluble factors,
| evel s of Rhammacologic responsss td %ﬁsfapg‘élmnmfmﬂpmmimt lpuirare @féd@ll&dﬁ%sm on

Level s, SSUBke FHLE R G greee) SO Bl e, |

contrast ts@déﬁfd&t HofildsCaithemeRodntion, z&ﬁiﬂhﬁﬂ@%ﬁmﬁﬁ@gﬁp&ﬁie@ NRedpohsLmty BACe or
quality | fe measures (which typically take a_long tine to

assess), tfroéllelfé?dc‘éﬂth setharefBeagiops or adverssi(e.gi, dexi@ ohangssy Mlﬁlﬁﬂ@ﬁﬁﬁﬁt itative
|
gﬁ?f g nZ?lrrg rihcszlgg ﬁatgw%éceﬁg bpfn%Fecgllrgg a{ai L}Fmécs dﬁ%&@cmt éxv\gllﬂp 4 ﬁétﬁ?f gﬁlall %QE&E rs

chol est er aind havediaghestispadiof pmga&tticgmue( "BiSlbgical ﬁﬁi&eﬁ m@) insluda tbvelsiofcel RNA.

Unli ke the well
populations and their associated molecules, levels of soluble factors, levels of other

molecules, genotypic information, gene expression levels, genetic mutations, and clinical
parameters that can be correlated with the presence and/or progression of disease.

25 In contrast to such clinical endpoints as disease progression or recurrence or quality
of life measures (which typically take a long time to assess), biological markets may
provide a more rapid and quantitative measurement of a drug’s clinical profile. Single
biological markers currently used in both clinical practice and drug development include
cholesterol, prostate specific antigen (“PSA”), CD4 T cells and viral RNA. Unlike the well

30  known correlation between high cholesterol and heart disease, PSA and prostate cancer,
and decreased CD4 positive T cells and viral RNA in AIDS, the biological markers
correlated with most other diseases have yet to be identified. As a result, although both

government agencies and pharmaceutical companies are increasingly seeking development
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measurements of multiple and diverse biological markers that could accurately profile an

organism's phenotype or a patient’s disease status and response to therapy. Further,

20  because blood is the single most information rich tissue and is easily and readily accessible
for testing, the invention focuses on identifying biological parameters from small samples
of blood. The invention includes a multidisciplinary format comprising three principal

elements: instrumentation, assay development and clinical informatics.

25 BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a schematic representation of the types of information that are
assimilated to obtain one embodiment of a biological marker identification system.
Figure 2 depicts a schematic representation of the improved MLSC instrument of
the invention (term “SurroScan” instrumentation).
30 Figure 3 depicts the integrated information infrastructure for analyzing the data

obtained in the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to the phenotyping of an organism or a class or
25  subclass of organisms. In theory, the phenotyping of an organism includes obtaining all
measurable characteristics of said individual, past and present. While the complete
phenotyping of any organism is not practical or even possible, the phenotyping disclosed
and described herein provides an unprecedented quantity of an unprecedented number of
types of parameters or characteristics so as to provide a resource of information that will
30 allow for the analysis of normal biological functions, disease, disease progression and
changes associated with virtually any perturbation to the organism.
One utility of the phenotyping system taught by the present invention is to the

identification of biological markers for normal biological processes, diseases or medical
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that the appropriate database contain information regarding as many parameters as

possible.
The present invention extends to a phenotype of a given organism, methods for
25  assembling such phenotype and methods for utilizing such phenotype. The phenotype of
an organism or class or subclass or organisms comprises a large compilation of data
relating to the organism or class or subclass of organisms. . The novel aspect of the present
invention lies in the disparate nature of the data and the quantity of data from each of the
various categories of data available on an organism. A phenotype can only reach its full
30 usefulness if the data defining the phenotype is extensive. For example, a phenotype for a
human patient containing a standard blood profile and clinical factors routinely obtained
from a physical examination can not provide enough information to fully exploit such a

phenotype. Although the assays involved and data obtained are within the scientific and
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antigens with identified antibodies. In addition, there are literally thousands of proteins

and other soluble factors and small molecules that can be identified in blood. The problem,
25  therefore, is not in finding enough informational content in the blood, but in efficiently

extracting all of the available information from limited quantities of blood.

Many levels of biological markers may vary widely from individual to individual.

In many cases, such variations may be random, but this may not always be the case. For

example, in some situations baseline levels may be individual specific, and only by taking
30  multiple readings from an individual would it be possible to identify a biological marker.

Although it may not be likely that a baseline would be established for a healthy individual,

there may be valuable information gained from the variations over time in a given

individual that has a disease or medical condition. For example, a patient with rheumatoid
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biological indicators of individuals before they receive treatment with subsequent clinical
observations, it will be possible to identify biological markers associated with those
25  members of a potential patient population that will most benefit from the treatment therapy.
In such a manner, expensive treatments can be limited to the subpopulation of patients
most likely to benefit from the treatment.
Another application of the present invention is the use of biological markers to
identify patients who have very early clinical signs of a disease. This would be extremely
30  valuable for a multitude of disease states where a patient may have “subclinical” signs and
symptoms which are not severe enough to bring them to a doctor’s office. However, ifa
patient had a m;rker which was discovered in their blood and they were advised to seek

medical attention, their “subclinical” signs could be identified as their earliest phenotypic
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data categories may include images such as x-ray, CAT scans of the brain or body, or

MRIs, or information obtained from biopsies, EKGs, stress tests, endoscopies, ultrasound

exams, laparascopic procedure, orthroscopic surgeries, PET scans, or any other
measurement of an individual’s condition.

25 In the preferred embodiment, the clinical parameters included in the database of the
present invention would include, but not be limited to, the individual’s age, gender, weight,
height, body type, medical history (including comorbidities, medication, etc.),
manifestations and categorization of disease or medical condition (if any) and other
standard clinical observations made by a physician. Also included among the clinical

30 parameters would be environmental and family history factors.

Clinical parameters could be further characterized by the source from which the
information which is obtained. Patient obtained clinical parameters may include

information that the patient provides via a questionnaire such as the WOMAC for
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detected by immunoassays such as MLSC, ELISA, etc., mass spectrometry, 2D gel

~ electrophoresis, combinations of mass spectrometry and immunosorption, and chemical
25  assays. In the preferred embodiment, cell populations are detected by MLSC assays and
soluble factors are detected by immunoassays or mass spectrometry.

The invention includes improved instrumentation for the rapid, reproducible and
quantitative evaluation of biological parameters from a small quantity of blood;
miniaturized, high sensitivity assays compatible with improved instrumentation for the

30  detection of hundreds to thousands of biological parameters in blood; a broad clinical
strategy to collect extensive medical information content from patients who are followed
over time; software, databases and data mining tools to correlate patterns of parameters

with normal biological functions, specific diseases, disease progression and response to



nol ecul es | tified by mcrovol une | aser scanning cyt h dat a
can al so t}géﬁmg%lobt ained by flow cytonetry, but the vol u?r’eaé‘{%gr@gg

necessary to performthe flow 1 5 cytonmetry assays places a serious limt
on the nunber of assays that can be perfaonmed on bl ood taken from a
gi ven i ndigydrsial dagdbagiieficiifiRal dafa Adiciiblogital hikesdnpoliabprazioa wwith @ademic
required for performng flow cytometry assays is tinme consum ng, expensive,
and may centersiand ehinisplaressarah inptitutes foywse Hediiig dewlorment; development of The

| evel s of soluble factor ' Dein{?%‘l;% ue. In the’
20 pref éi?afgggggﬁﬁ%glﬁﬂg%ﬁm%ﬁ Eﬁ%@%@%ﬁ%@%ﬁ%@ ggilgfls | rreasgr ed by
standard ieffaieRaosdvg developineatisy enabiing moehinfamiet d8Asibacimthqosisg lekd an

alternative enbodi nent, .m.crovol une | ggq%[mp canni n tonetry is used
to obt &i n crmpenrdsand ddantifyiag pafianisrgore denefit a gRRDLTAPY. " det ect ed
by i nmunoassay {}4@3&3 PR 16 B&idut PRI cibRRAndehpid

el ect rophor esi Zr,h%t:ﬁgl u?%g | onspﬂc%bﬁégggé ggltsrorret ry a#qprsg’rmngsor pti opn, and
chem cal Ziecasuresentyof ldrge mimbers of wblogitabpdremetersiis essertial fordhepreséndins ar e

detected by M.SC assays and ]l ubl.e factors are detected
i Munoas s AY¥ENHPN HaEny SOV FlRIEERS 9?81_0&1031"31 markers _ Sfrﬁﬂéﬁ{npt? °fﬁl\éf’ﬁ'des _
| nproved Statstifl] O%]Hﬁl%ésq diRhat i gh thé BREANUF IR InRmdRE of differefté@Nt i tat i ve

eval uation o ogi cal parameters froma small quantity of bl ood;
m ni atlOr i zebketshirghll pepdations] arg quagigtivecndihaghilprepraducibls. egpnt

instrumentation for. the 30 _detectian of hyndreds..

bi ol ogi cal® ?Q%t‘&"&h P?Fsﬁfr‘égdf’hﬁn%og%ooglain ir%qéllxres liffted ggr?d;]t%g%;p 0801 1 ect
extensi ve sﬂiﬁ'gifeg,q{as 'dﬁtig&%%&ﬁge%%Elediherfdoﬂﬁh@é‘&llﬁ B filabRanéserefeht owed

over time;, software, databases and data mning tools to correlate patterns
of par anmettenhsologies. wi th normal biol ogi cal functions, specific diseases,

di sease progressi on and response to . .. . . .

10 t hor appe Mt BRI eRider prudies afpationt perBlaspRyfelatsd topatisular, |

col | alor atgiRRsed rhesRGAME e based u{)@xﬁﬂﬁ@dﬁ%aladihdly@ésl ofidibsemsiems ahd reymire t ut es
for use in drug devel opnent; devel opnent  of dj.agnostjc teg&is usj ng

propri et atle ¢rdlectiomef lafge mumbersf Binpdisamplesifion gifected i + i addition, the
ffici f drug devel .06 KR i Alosd AR
ehooat no. ek tavehef 1S ARG e henBteral 1dERlEy b bBIITRA BN Aitarkd

benefit frnadagingily/aid folessiEsg in preclinical studies. The uni que ability to phenotype
an organi smand to conduct reproducible and rapid measur enent s of

| arge nunbers of biological paraneters is essential for the present

i nven&bonﬁ ik gt i fy novel patterns of biological markers from snall

sanpl €s of~ofoou. Statistical analyses to date have shown that the
assays for the Asunbéhereinftheltdrindipherotype! lor Ighenotyping® refersito 8 ePmpPPM at i ons,

are quantitative and highly reproduci bl e ., The present .
a comprising a substan%al g/ubsetpof aﬂ measurable ctr}aragtenstlcs of an organism. Such

characteristics or parameters include, but are not limited to, levels of cell populations and
their associated molecules, levels of soluble factors, levels of other molecules, genotype
25  information, gene expression levels, genetic mutations, and clinical parameters. Such
characteristics or parameters include all historical data and present data. For example, an
organism's complete phenotype includes all measurable characteristics at the present time,
as well as all such characteristics at all past points of time. In addition to technically
measurable characteristics, the phenotype can include an organism's feelings or emotions
30 (in the case where the organism is a human, the phenotype includes the individual's mental
state, e.g., depression, pain, agitation, mental illnesses, chemical dependencies); diet and

changes in diet, injuries, relational history, sexual practices, socio-economic status.
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20  to determine what measurable characteristics are altered by the introduction of the genetic
alteration. A further example of the use of phenotyipng information would be to
periodically monitor well-patient status of an individual and to track measures of biological
aging processes. The potential uses for comprehensive phenotypic data for an organism are
almost infinite.

25 The present invention includes phenotypes for an organism or class or subclass of
organisms, methods for obtaining such phenotypes and methods for utilizing such
phenotypes, including for the identification of biological markers.

As used herein the term “biological marker” or “marker” or “biomarker” means a
characteristic or parameter that is measured and evaluated as an indicator of normal and

30 abnormal biologic processes, pathogenic processes or pharmacologic responses to a
therapeutic intervention, Pharmacologic responses to therapeutic intervention include, but
are not limited to, response to the intervention generally (e.g., efficacy), dose response to

the intervention, side effect profiles of the intervention, and pharmacokinetic properties.
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t he ter m gbvenhroentagenaies dndphammacentinak eorhpamies'aod moreakiogly seeking development
characterigtic or paranmeter that. is neasured and eval yated as an indicator
of nor nal ogﬁafog&al G iR PSR 186%%{350@15&%%&1 @H&G’@ﬁﬁ‘érw&&@sses or
phar mpg ol ggefoph®IPRASKRSn 1ifhifed to date, t herapeutic intervention. Pharmacol ogic
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to, response td4samenilimigingeramnpls, bjelogical morkers age oftarf thpught pf as Baydeg r esponse
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popul at i oasefifliiflarkers for a variety of diseases or medical conditions may consist of significantly

more complex patterns. For example, it could be discovered that lowered levels of one or
more specific cell surface antigens on specific cell type(s) when found in conjunction with
elevated levels of one or more soluble factors - - cytokines, perhaps - - is indicative of a
25  particular auto-immune disease. Therefore, for the purposes of this invention, a biological
marker may refer to a pattern of a number of indicators.
As used herein the term “biological marker identification system” means a system
for obtaining information from a patient population and assimilating the information in a
manner that enables the correlation of the data and the identification of biological markers.
30 A biological marker identification system comprises an integrated database comprising a
plurality of data categories, data from a plurality of individuals corresponding to each of
said data categories, and processing means for correlating data within the data categories,

wherein correlation analysis of data categories can be made to identify the data category or
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information in a manner” t hat enabl es the correl ati on of the data and
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condi tion mma
red blood cells, peripheral blood mononuclear cells, plasma, and serum), sputum, urine,

semen, cerebrospinal fluid, bronchial aspirate, sweat, feces, synovial fluid and whole or
manipulated tissue. Biological fluid typically contains cells and their associated molecules,

25  soluble factors, small molecules and other substances. Blood is the preferred biological
fluid in this invention for a number of reasons. First, it is readily available and can be
drawn at multiple times. Blood replenishes, in part, from progenitors in the marrow over
time. Blood is responsive to antigenic challenges and has a memory of antigenic
challenges. Blood is centrally located, recirculates and potentially reports on changes

30 throughout the body. Blood contains numerous cell populations, including surface
molecules, internal molecules, and secreted molecules associated with individual cells.
Blood also contains soluble factors that are both self, such as cytokines, antibodies, acute

phase proteins, etc., and foreign, such as chemicals and products of infectious diseases.
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As used herein the term “soluble factor” means any measurable component of a

25  biological fluid or tissue that is not a cell population or cell associated molecule. Soluble
factor includes, but is not limited to, soluble proteins, carbohydrates, lipids, lipoproteins,
steroids, other small molecules, including metallic, inorganic, ionic and metallorganic
species and complexes of any of the preceding components, €.g., cytokines and soluble
receptor; antibodies and antigens; and a drug complexed to anything. Soluble factors can

30  be both self, such as cytokines, antibodies, acute phase proteins, etc., and foreign, such as
chemicals, products of infectious diseases and intestinal flora and fauna. Soluble factors
may be intrinsic, i.e., produced by the organism, or extrinsic such as a virus, drug or

environmental toxin. Soluble factors can be small molecule compounds such as



14 used herein the term"cell population” neans a set of

cells wit hwc%Wﬁn characteristics. The characteristicECHASWHEPUde
the presence and | evel of one, two, three or nore cell associated
nol ecul es, size, etc. One, two or nore celsl associated nol ecul es can

define a d ogi at ed
nol ecul escp?ggﬁaﬁgrpdfésa& useé @o%gﬁ{ %tesr sg%r&f gaé %Eﬁl‘%ﬁg{iﬁﬁt“’% ﬁm sé@?l
popul at i ordrig miethbbliieki £disedf dxemplepsdlable Proteins is prowided uﬂmbl@@tvvlﬁ'&h jshe
protein level. A cell population can be defined by one, two or nore

mol ecul es. MY %‘éllPStﬁé‘ﬁﬂloéttheo‘fﬁsi rumpbaes of eglublg prateink apd is in no way intended tabe ysed
herein th soci ated nol ecul e" nmeans any nol ecul e associ at ed
with a ceﬁ .%F%hseﬁlgihgllgﬁes but is not limted to: 1) intrinsic cell
surfacé nol ec u I s theiplrposes bPthis pveitRinnsolulgk Yavags atagibeithér kit oramkinown

gl ycol i pi ds; extrinsic cell surface nol ecul es such, as cyt oki nes

bound to t%PPS rf vanety o techpiglaoF akilable Whnsa givsn spegiesdapy be ientigbls, gn
antigen the%@ﬂl%ai iheﬁuﬁﬁd#thé)gpe&eg ) dnkfl@&ﬁpfm? g@é&?nﬁﬂ@&%%ﬁ%@?ﬂén%ﬁ?lbound

to self antigens r nal es such as cytoplasmc
pr ot ei ns, 1dentiuy>b§/ﬁlueabhb1e factpr nleedamdbnﬁwentlgtkdown or known beethe tiptecthe assapisd DNA

(i ncludin nd somatic nucleic acids); and 4) extrinsic 15
i nt er nal ?I’G?fg Tr’rcie? @LFEWI%‘WTFWC?)PH%F% and nucl eic acid. The preferred
cel | ggsoci at edys ysed hefBH &%lférﬁx *s%xaﬁl%ﬂélﬁé}hé Vora'ofg"ahic ASeERECoP sRafiofganftS an

exanpl e, there are hundreds of | eukocyt e el surface proteins or
ant i gens, moleduleli meprsauskbibie facwr bf eqlleassocaatedfacton ﬂlagegg molecular(w gightun Ihvg CD

t] , hi
T ePCar st ot180d 1 DIOD Bihelf e BesiRS nelien SSRaH nar Rl ) proRaRagiRt,
the T cel |V1t&§§rf§9fr@faboht%§’ (sucﬁ'ﬁ@'uﬁﬁ,l sqgarblasﬁlﬁsaaaﬁtew) Whdgé aﬁ@aaig%etafaﬁ& of

t hese cl asses enconpass a vast numbér of r ot elns
exenpl ary cel | Asustdberepy the &rms “digcager gvmetlichl con ”emg_qnsmmthxru}sthmer ely

an illystration cell surface prot nd k-S_ 10 _no

hay. | A0 ondatafg flsokdt? of Bidngg FBEdy Rlorfins it 27 8eind. ExBRpRORr il REr e

the term ‘nsdidapbéndidiisAhclude; dicare Ayt MAsd foalthBuk® DR RinnRtord céiditions,
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asthma. In this application a perturbation may also include differences between an

25  individual or groups of organisms that are being compared. For example, a population of
animals may be considered to be normal, and their phenotype is being compared to the
phenotype of a similar but genetically altered animal. The individual genetically altered
gnimal was perturbed in the sense that its genetic alteration was perturbed from normal. In
many cases the perturbation is not a single event that occurs at a discrete point in time. The

30  perturbation may occur over an extended period of time, and/or may be cyclical or
intermittent.

As used herein the term “clinical parameter” means information that is obtained that

may be relevant to a disease or medical condition. Such information may be supplied by
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or mnedi cadrgadfd tion. Such information nmay be supplied by
As used herein the term “clinical endpoint” means a characteristic or variable that
measures how a patient feels, functions, or survives. There are several mechanism which
25  are commonly used to measure how a patient feels or functions with a specific disease and
they often include validated clinical questionnaires. These may be self administered such
as the Beck’s depression questionnaire or the International Prostate Questionnaire to
determine if changes in urination are due to prostatic hypertrophy v. bladder outlet
obstruction. These tools may be given by a health care provider who is judging features
30  such as facial expression, inability of patient to sit down for more than 10 minutes, level of
agitation etc., while completing the Carrol Questionnaire to determine if a patient is manic.
And finally, in the case of psychiatric illness, typically patient’s Who are admitted for a

hospitalization for an acute exacerbation of their illness will be observed without realizing
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m nut es, flesrescenfly labeled cells in whole blood, processed blood, and other fluids. The present

invention further improves MLSC technology by improving the capacity of the MLSC

instrument to do simultaneous measurement of multiple biological markers from a small

quantity 6f blood. A schematic of the improved SurroScan optical system is shown in
25  Figure 2.

As used herein the term “tag” means any entity or species, including but not limited
to an atom, a molecule, a fragment of molecule or a functional group; a particle or
combination of particles; a single or sequence of electromagnetic pulses; or any other form
of matter associated with, attached to (either covalently or non-covalently), or otherwise

30 connected to a component of a biological system (a molecule or collection of molecules
such as cell, a cation, an anion, an atom, or any supramolecular assembly, including but not

limited to non-covalent complexes between biological molecules) that is used to, identify,
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detection mechanism may or may not involve fluorescence (or even other optical methods).
The same could be said of supramolecular science, and supramolecular tags. We

anticipate that molecular assemblies held together by non-covalent forces could ultimately

25  find use as tags. Furthermore, tags could comprise individual molecules either covalently
or non-covalently associated with biological components. For example, one could imagine
using electrochemically-active redox tags to uniquely identify components. If one had 10
different molecules, each with a different redox potential, and each pre-functionalized to
react with a particular biological component, then one could carry out multiplexed tag I/Q,

30  using the detection of the redox potential as the identifying characteristic. This is identical
to the strategy currently used with fluorescence, with redox “space” used in lieu of

“wavelength” space.
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As used herein the terms “dye”, “fluorophore”, “fluorescent dye” are used

25  interchangeably to mean a molecule capable of fluorescing under excitation by a laser. The
dye is typically directly linked to a detection molecule in the present invention, although
indirect linkage is also encompassed herein. Many dyes are well known in the art and
include, but are not limited to those shown in Table 2. In certain preferred embodiments,
fluorophores are used which can be excited in the red region (> 600 nm) of the spectrum.

30 Two red dyes, Cy5 and CyS5.5, are typically used. They have emission peaks of 665 and
695 nanometers, respectively, and can be readily coupled to antibodies. Both can be
excited at 633 nm with a helium-neon laser. Sets of 3 red dyes that may be used include,

Cy5, Cy5.5 and Cy 7 or Cy5, Cy5.5 and Cy 7 APC. See, Mujumdar et al., Bioconjugate
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invention, alt @h‘l@nﬂy much effort is bemg directed towards the identification and analysis of

biological markers in humans. However, it would be desirable to have a method for
identifying and analyzing biological markers in experimental animal systems. For

25  example, biological markers of the progression of a particular human disease could be
identified in an experimentally-induced animal model of that disease, e.g., the rat adjuvant
model of arthritis (reviewed in Philippe, et al, American Journal of Physiology 273:R1550-
56 (1997)). Using the identified markers, the efficacy of experimental therapeutics could
be detenmined in the animal model. Therapeutics that have a highly specific effect on the

30  expression of biological markers in animals, which markers are prognostic or diagnostic of
the same disease in humans, can therefore be identified without conducting early--and
hence risky--human clinical trials. Alternatively, novel biological markers can be

identified in experimental animal models of human disease, and then experiments can be
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human biological markers, and the preparation of reagents that can bind to them, can be
accomplished through the use of standard molecular biology techniques well known in the
25  art.

In other embodiments of the invention, novel biological markers--for example, a
previously unknown pattern of expression of known blood cell-associated proteins--may be
initially observed in an animal model of a human disease. In this embodiment, the
relevancy of the identified markers to the progression or development of the human disease

30  can be determined by identifying human homologues of the biological markers, and then
studying their expression in humans suffering from the disease of interest. If the identified
animal biological markers appear to be relevant to the human disease, then they can serve:

1) as the basis of new diagnostic and prognostic assays for the disease in humans; and 2)



25 exanple,oolgs@bogi cal nmarkers of the progression of a pgdiGsthaidgunan
di sease coul d be identified in an experinentally-induced ani mal nodel

of that disease, e.g., the rat adjuvant nodel of arthritis (revi ewed
in Philippe, et al, American Journal of PRRysiology 273: Rl 550- 56
(1997)). Usiangednk ori cdahiatifig the spevifkeitysandtelfificaesy of caxlydatd therapeutiasen thel

t herapeutics could .be determned in the ani mal nodel. Therapeutics
that have a&“ﬂﬁd(jﬂq’%ﬁl Eﬁ%idfﬁeéseef fect on the 30 expression of biol ogical
markers in ani nglege ei’x‘@b&xﬂxeﬂ%iﬁtﬁé gw@&ﬁ iRV eRHBR BEW Gn@ ImpHo R AfialfmBliels may the
sanme disease in humans, can therefore be identified w thout conducting

ear | y- - ance developéitbased ph blojogi¢al markers identifdd inhiumags. Portexamate;, velizing oy el
Eh%ﬁgéf?@é ggfée Sarﬁcglgirqbexége'fﬁ;@}i? I %"é {lille%geslen 1%%%?1%51'1%30%%'3 fg@ﬂdr@gt for gel s of
21 REVEndiSEBde bOmESEABhdBoNIRE BRNedd 6f SiRBRsdTIMIK Bictor iR Serufifis lgréudan

honol ogues, are prognostic or diagnostic of the sane di sease or
medi cal cdncteased white thetewebof dertainmell population issisereassido Basgdeen thisar ker s

identified Ln humans. can he, use facil.itate preclinic [kals

wher e ani TRICTRAYA: gngnaaﬁ “ffg_elé\?ﬁ’l’ E%\faglar%f' _lfcﬁeexggpgebé' ;C)tg%ﬁsleno?_ gS%‘%‘Pg]SPS %?ut_s
markers. PreomdlogoR§ BRI -- 110 ¥eHdrisRiulRieNd @issasoni thedsindieerufist r ument at i on
for perform ng such anal yses. In one serjies of enbodi nents of

the i Alenti on, Theeherpypingisysierpf Biearesshiciaventionieaysalso be usef ithedi ed in an
i mal del . geatelt)
ijrranan;m &@%gﬁ%t??{gg%\g/ve&épgﬁ%gé ﬁ’g&z""\a}d&rﬁi g:'lté%/ 'éaga?ﬁﬁd?,f reﬂ%@(@hm qu%é to

i nduce t hef geneticahpakdrkd enifiabpaSidler bitngaehtheassnifestagormiofitixggenatic mar ker s of
interest can be initially identified 10 in preferred _ enbodi e ts_fusi ng
MLSC. The altgmatipns eaa begedesnized aHtitirationiod this kapwigdgrssange useful inydegtiyng

determ ne the r. ni : ' ; r | sause
Vs e ordERAREnhal pIRCR PP b8 EART R RRRLE TS O
f | ui d,15M_Senétic kifockioat sice that allappéazdo Eiarulats e choseahumah disoakelstay sHewsver,
(especially in rat, and nouse) where n|‘¥$| I m of ,fluid can

d t
be obt ai ndty RUEBHYBIRSLATHR oW MBS KR SCPFF & ea}sth“ff&aﬂsf?g??‘}%gﬁa?%?ﬁthfhe 15
use of M Sfrceitd, it JARIHY dosdibl 16 Rlefrify!tHE afifial inoRBiah host Lloslf nfiKREY theRtiah

animal to ne the pharmacokinetics of a candi date therapeutic.
I n sone erdisedsenents of the invention, the ani mal honol ogues of known or

w ideptified h bi I cal K. f ti . di
Studled in an' The preERLBYRRBAAR PG Urldn ey SmeL R SGY BB iGr G BEace. 1 n
MANY 6@SeSya SY511EMHBh 08, the PAEBAQANESIoR Lak HEBRATB I RA Y MdMnklyzal r eady be

known and characterized. F_or exanpl e, t hrough extensive study, a
great dealbiolegicalowerkatson eniprabmedels of many bepieats of sardiovagomlar disease, inclydiigse and

'n humans 'hy}g Ql%enis%%? gritﬁeirgs%Iein?sri]s, gaflrd&rc %\}/'ipgryr%llﬂ)fy, %ﬁll%poogve@es?s? iaH@{hrgﬁgggiQ Mty of
animal models of congestive heart failure and hypertrophy are currently being developed,
and a number are reviewed in: Carmeliet, Artherosclerosis, 144:163-93 (1999); Young et

25  al, Molecular Basis of Cardiovascular Disease, 37-85 (K.R. Chien, Editor) (1999);
Hasenfuss, Cardiovasc. Res. 39:60-76 (1998); Krege et al, Fundam. Clin. Cardiol. 26:271-
92 (1996); Liao et al., Am. J. Therap. 4:149-58 (1997); and Becker et al., Hypertension
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disease:
30 s The JCR:LA-cp rat mode! of human vascular disease can be used to identify and study
biomarkers that correlate with insulin resistance, vasculopathy, and cardiovascular

disease. O'Brien et al. Can. J. Physiol. Pharmacol. 76: 72-76 (1998).
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t hen o stlufgiiomof meise, mbpitearsi monkays witheCidarsydif pneurgordia bas bden udedtease
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el evard to’ dREiERaHEGPEbaRDS roln ity oamou S e and Sorpiovas il hisates
of new di agngshimadd)ds RVAASHI SaiRESa%S, AerdRRrékisS 226 €Sd _1.hly,r@ﬁﬁ§19'md 2)

22 as a neans for evaluating the specificity and efficacy o
candi date t h€i28utics in the ani mal nodel of the disease.
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the present invention it can be found that for a given di seasée or
medi cal0 condibeiused totinvestipate thevisterastiog betavees bighidleod pressure and dyslipidems in

I ' d,. whi l he | f [ | ati [
decrensed. paipvaRRdseist. St Lo prl bt ARG e’ Lo 1 or e
-- for exagmkgomindduSiytteudihg 9p&tlophik r&%'f&ﬂ}oialathy in L%ﬁarfgéﬁ@km% af '?’ﬁte ors

-- to better sinmulate’the diSease in the animal Seru )
phenot ypi ng sysfulanodd] of hardpvessalar dissoserinihumansyChinspalhCandiovasc. Pathelhe

I dentificatignQf,. r inproved ani mal nodels. For exanple, by
phenot ypi ng gqﬁg?ﬁj’gﬁ%ﬁ of genetically altered animals, a fuller picture

of thesmani f €3tRéhPssatlit hbiSteHQRMAY dan be used B ihPdstiit WLSrofPH¥ HEin'=208 @Al Zed.
Utilization of this knowl edge can be useful in identifying new or

i nproved ani netriuratidgleptiddsdBNPandpANP) inthumep dandipiaseilan disqase. cTaoume ehalndnber
of 15 genetd,.c knocks 0 ) t all appear to simulate a chosen human
1 80 10597 figh

di sease st at henot ypi ng each of the various

knock- out sa  &Sp¥Rdsivasanl WiRRszehitaht Sttidstlavé b dsbB® as models $riBes@dy bf thed | |
be possible to identify the animal nodel that nost closely mnmcs the human

di sease. effect of dietaryisalt, pretsiarandilipidsran the pathegenesisi oBhuman eardioxescrlar nodel
8Lnabg‘53§ 2 ddifi%g%%.g &ei y%gﬁla ‘ﬁ%%?rgf%teél.l, m%tfo%taj el fo%’oftd]a?dig\rraesg\?lra]} Disgz\ils%nt on
(Symposium Proceedings) (1984), Published by: Academic Press, Orlando, Fla,
* Rat, guinea pig, rabbit, dog, sheep, and baboon models of preeclampsia have been used
to study the pathophysiology this hypertensive disorder of human pregnancy.
Reviewed in: Hypertension in Pregnancy 12:413-37 (1993).
25 In other embodiments, the present invention is used to identify and analyze biological
markers in animal models of inflammatory diseases such as arthritis and multiple sclerosis.
When used to screen candidate therapeutics, the present invention has a number of
significant advantages over more traditional screening methodologies. Firstly, clinical
testing comes at a relatively late stage in the development of the therapeutic, at which point
30 the therapeutic is known to have a highly specific effect on the expression of analogous
animal biological markers; this minimizes the risks to the clinical participants. Secondly,

using experimental animal models to analyze patterns of biological marker expression
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(1998); Kregm cﬁﬁer%bboﬁi—iﬂéiﬁénthﬁnbﬂhodscﬁfd@yﬁthms 36t plesent inventD4 akd SRk Li ao
et al., Am J. Therap. 149-58 (1997); and Becker et al., Hypertension
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di sease. QO Brien et al. Can. J. Physiol. Pharmacol. 76: 72-76 (1998)

23 livestogk wdipkents-model s of i nsul i n- dependent di abetes have been used
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di abetic popul ation. Reviewed in: Pierce et al., Can. J. Physi ol .
75: 343- 50 Ifst@fiehtation [err] Inf ection of nouse, rabbits and nonkeys with
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S17- 819 ponta eous ypertensive rat (SHR)
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(i ncl udi ng the renin gene) om nor not ensi ve rats HR. can 10
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i nvest i gafR dsbef mabsspeétrdifigtyn ”ﬂﬂﬂ\dﬁSCl tédhnology used in thRtifiventieh,iis a pewtifaies
(BNP and ANP) in human cardiovascul ar disease, Tanura et al.

Cin. | nvasthoddar mositorie fuoyeseyntly labeled ¢edlsiapd solyblerpretains \‘/Iéblaﬁ@t Zhiser ogeni ¢
e
car di 2 as e¢lhddr markers for diagnostic applications. The present invention uses MLSC to facilitate
the identification of biological parameters. In one embodiment, the present invention
improves MLSC technology by improving the capacity of the MLSC instrument to do
simultaneous measurement of multiple biological characteristics or parameters from a
small quantity of blood.
25 Specific enhancements achieved with the instrument of the invention (termed
“SurroScan instrument”) include the following: 1) two additional fluorescence color
channels allow simultaneous detection and measurement of up to four fluorescent colors;
2) higher laser excitation pdwer improves sensitivity and throughput; 3) disposable
capillary arrays allow more assays per patient sample using less blood per assay; 4)
30 improved software and system integration automates sample measurements and data
analysis; 5) the capacity of SurroScan instruments is expanded to handle higher volumes

of patient samples for database creation and biological marker discovery.
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20  excitation light of 633nm is provided by a He-Ne laser 11. This wavelength avoids

problems associated with the autofluorescence of biological materials. The power of the
laser is increased from 3 to 17 mW. Higher laser power has two potential advantages,
increased sensitivity and increased scanning speed. The collimated laser light is deflected
by an excitation dichroic filter 12. Upon reflection, the light is incident on a galvanometer-

driven scan mirror 13. The scan mirror can be rapidly oscillated over a fixed range of

(R
wn

angles by the galvanometer e.g. +/- 2.5 degrees. The scanning mirror reflects the incident
light into two relay lenses 14 and 15 that image the scan mirror onto the entrance pupil of
the microscope objective 16. This optical configuration converts a specific scanned angle
at the mirror to a specific field position at the focus of the microscope objective. The +/-
30  degree angular sweep results in a 1 mm scan width at the objective's focus. The
relationship between the scan angle and the field position is essentially linear in this

configuration and over this range of angles. Furthermore the microscope objective focuses
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aperture 24, the reddest colors are separated from one another by third fluorescence

dichroic 28. The individual red colors are then parsed to photomultipliers 29 and 30. In

this way, four separate fluorescence signals can be simultaneously transmitted from the
sample held in the capillary to individual photomultipliers. This improvement, for the first
25  time, allows four separate analytes to be monitored simultaneously. Each photomultiplier
generates an electronic current in response to the incoming fluorescence photon flux.
These individual currents are converted to separate voltages by one or more preamplifiers
in the detection electronics. The voltages are sampled at regular intervals by an analog to
digital converter in order to determine pixel intensity values for the scanned image. The
30 four channels of the instant invention are named channel 0, 1, 2, and 3.
The new optical layout has four detection channels to allow simultaneous
measurement of up to 4 fluorescently labeled molecules. Ina preferred embodiment,

multiple-color assays are used. Typically 3 or more fluorescent colors are used in each
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further 1@rovisienaldwplisation Namber 0/ RS 76eentitled.cdisposehlaQrsisal Cyratte
fhe | Tor O\ GhrigRe, BIERSINS, 1960; UAHER Slardd WERLIRA ANSRAHSSRufhiRPT | 25 Of

further | ters’to separate St ight into

four doff &0430,9 8] asitled "$ssettsphotometric ArfalysitSylstenPE@ptamoea Dispossble 18

di vides the two bluest fluorescence colors fromthe two . ..
Optical Cuvette Cartridge”, filed April 23, 1999; and United States Provisional Application
Number 60/130,875, entitled "Vacuum Chuck for Thin Film Optical Cuvette Cartridge”,

filed April 23, 1999), and the commonly-owned utility application filed April 20, 2000,

entitled "Disposal Optical Cuvette Cartridge", which are incorporated by reference herein
25  in their entirety. This capillary cartridge is used in Examples 5, 7 and 8. The design
currently in use, called Flex-32, contains 32 capillaries. Fill holes in the FLEX32-plates
have the same 9 mm spacing as 96-well plates and multichannel pipetting devices. Itis
constructed from 2 layers of mylar sandwiched together with a double-sticky adhesive
layer which is die-cut to define the capillary inner dimensions. The resulting cartridge can
30  be manufactured at low cost in high volumes. The cartridge is flexible, which allows it to
be held onto an optically flat baseplate by vacuum pressure, removing the requirements for
flatness in the manufacturing process. The capillary spacing was designed to retain

compatibility with multi-channel microplate pipetters and robotics.
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Photomultiplier tubes are used to detect the fluorescent signal. Image-processing software

is used to analyze the image and identify and enumerate the cells of interest.

25 This MLSC approach allows one to obtain absolute cell counts on hundreds of
different cell populations from a single tube of blood. For a set of antibodies to 100
different antigens, there are about 5000 possible 2-color combinations and about 162,000
possible 3-color combinations. (n combinations r at a time, ,C, = n!/r!(n-r)!) so careful
thought is needed to develop the most appropﬁatc set of 100 or so assays. Multi-color

30  capability allows more cell populations to be identified with a given amount of blood than
the original 2-color system. As an example, by multiplexing reagents all populations
identified in two 2-color assays can be identified in one 3-color assay. For example it is

possible to assay CD3, CD4 and CD8$ in one capillary instead of CD3 and CD4 in one
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20 The immunoassays for soluble factors discussed in Example 5 are all

chemiluminescent — based sandwich ELISA. Microtiter plates are coated with capture
antibodies specific for the analyte of interest and blocked. Biological fluid containing the
analyte is added, incubated and then washed. Biotinylated antibody specific for a second
epitope on the same analyte is added, incubated and washed followed by an avidin-

25  alkaline phosphatase conjugate. The level of analyte is revealed with a chemiluminescent
alkaline phosphatase substrate. Plates are read in a Wallac Victor2 luminometer or similar

instrument,

Design and implementation for a robust panel of cellular assays to aid the discovery of

30 Dbiological markers for diseases or medical conditions
The MLSC system is designed to allow rapid staining of cells using minimal

quantities of blood. Reagents directed against scores of different cell surface antigens are



i ncludi ng, wRioeagh, |1mted to cell surface proteins including markers of
activation and adhesion, intracellular nolecul es, assByFUSBN1129

di stingui sh changes in activation states of cells, 10 assays to
concentrate and identify rare white cellsg ﬁassays for use with whol e bl ood,
and f

bl ood. aa%%%d’ ‘%lﬁg%va%ﬁ tﬁbﬁpgl\%ﬁg }&B{ fuor%gg o?%t?ag)gééelg aoﬁm?.l g?)‘ﬁi es
speci fic f steates! for ssapémaad combmatmﬁ d@&ﬂ@rﬁdrmsuﬁﬁﬂsied betbent i fy, characterize

and enunerate specific popul atigns. reacti on can be done in whole
bl ood. In gener &set %@P@oql@lahentw@éu r%%semw erpRloyeshylich agsgtabledor
quantitati nt
sanpl e pr egg"’regﬁl%%fng& filn Wtﬁe ce }gQgXtem%ﬁ}‘u a%"‘.ht?zw Hgfegéhlt?#%l&ﬁha

opt i cal 3 quattitiodies ajrietted ngainst nkmems vzhoutr&O)ahfferent cell sarfate/aetiggend hdvedeen

| aser - based flu eng nme arder to erate with
whol e bl OOHJCC?%SBBI?ng fied 353 ge Efgéﬂmgh @%‘MLSC&W |ﬁg‘? fraall eeapiEyi on
(> 600 nm gQf jike Cy5 dAT3PLA&E EM1¥F&H{3¢1E&1 bR Qloeﬁsdo%hbéme@asﬁé so be

anal yzed wth the instrdnent. contrast to flow cytometry, the |aser
scans over smglatsmpriﬁﬂﬁ cbeistryrand el established iprecefimos ngferred dveﬁa—antxbm | aser.

G 7 oot i on’ 60 e bees” i ot G5 B o e Basehin 400 o SVl iR, ca

systemg n ﬁang@sp&ﬂe 19 fH&C tHréBin fluorochréied, P APCD lateSlinkel BE the AR P& §Lerbps
detect the fluorescent signal. |nmge- proce55| ng software 1S used to

anal yze t hef mﬂ@fgetebmquyé antibadydna kﬁmwac@m heng telhetepebifuntiondst . 25

This MLSC a ch a abso ute, ce n _hund eds of
T Teront SORITRER PaaeRt SRR Bt BidH StsRReals oafiing o8t fiporaBhbnft

ant i bodi espdsgibiOThe preparmd‘nfcﬁrmwtahaww -APTOIR1iBs & @Rpitata FOOPessi bl e
2-col or conblnatlons and about 162, 000 ossi bl e 3-col or conbi nati ons.

(n conbi nadytemetry apnlicatiensihas beearnreipasly Heserihed.r Thaantibosly-Eyorophare goupling

il 1 - o1 oAl RS20 PE, AREbre RERBRREL Zh Bk e ey RADRRTS

with a gi veeasichtas By gl ﬁmhtfbhaan an Akta FPRE. OFlugrea@dnt Microsphieres ¥ ati a0 béds an
exanpl e, by nultiplexing reagents all _ popul atj jdentified in_ two
2-col or as@¥gsisagd. Hatiperling 3f cewplpdwithe- %ﬁ}b%qrqulﬁg@syhem@wé& sapPeylnted s
possi bl e t&&g@ﬁgre@&% CD4 and CD8 in one capillary instead of CD3 and CD4
I n one 29

capi | | ar y and (S8wamtho€Iofali antibodiedmeagentbare titrayedrondroth wholerh]m:pdeardd}fded red
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including FlowJo cytometry software (Treestar, Inc available as an Internet download at
http://www.treestar.com/ flowjo/). From the titration the optimal amount of each reagent
per assay (typically 0.01 to 2 pg/ml) and preliminary analysis criteria is determined. In the
25  preferred embodiment, all assays are conducted in homogenous (no wash) mode. This
generally requires that each antibody reagent have a titer point of <1 pg/ml so that the
fluorescence background is not too high. A potential difficulty may be that a particular
reagent may not be amenable to conjugation or may have too high of a titer point. Itis
usually possible to substitute a second monoclonal antibody to the same antigen. There is

30  also arisk that some individual antigens may not be measurable during the time course of

the study. Multiple antibodies from each antigen category are typically evaluated.
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devel opre mccurgtecabsqiumu countsigells/ul of blood) are obtamed Furthermore only small

amounts of blood are required per assay so that many assays can be run from a single tube
20  ofblood. However, for some cell populations an alternative assay format, RBC-lysed
blood, will be preferable. These include particular antigen-antibody pairs for which soluble
factors (free Ig, soluble cytokine receptors, etc.) contained in the sera interfere with cell
labeling and populations of cells that are present in very low frequency. This procedure is
useful for activated cells expressing CD25 or CD69 which are essentially undetectable in
25  whole blood from normal individuals but are increased ten-fold in the lysed format and
have been shown to be increased in various autoimmune states. Improved detection of
other minor cell populations such as NK cells has also been demonstrated and should prove
particularly useful in analyses. As an example, for a panel of 96 assays, it is estimated that
64 will be done on whole blood and 32 on lysed blood. Alternative sample processing may.
30  include, preparation of PBMC by Ficoll gradient, ex vivo stimulation with polyclonal or

antigen specific activators.
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devel oped cfo%ider when evaluating dyes include 1) spectral separation of the 3 dyes, 2) signal-to-

noise ratio as a function of laser power, 3) suitability of the available filters, 4) ease of
conjugation, and 5) specificity of the resulting antibody-fluorophore conjugates. Cy5 and
25  APC are appropriate for the first color and Cy5.5 is appropriate for the second color.
Several potential dyes are appropriate for the third color. Cy7-APC is expected to be
suitable for the MLSC system. Preliminary results with the Imagn 2000 system
demonstrate that this dye is detectable in the long wavelength channel (>685 nm) and
distinct from both Cy5 and APC. Emission specira indicate that overlap with Cy5.5 should
30  mot be a problem given appropriate filters for the new instrument. Fluorescent
microspheres offer a wide variety of alternative colors and have been used successfully in
some cytometry applications. Conjugation methods will be used which minimize the non-

specific binding that occasionally occurs with microsphere reagents. Typically, each of the
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32 20  the gel matrix for example. The gel is modified in terms of crosslinking, addition of

detergents, immobilization of enzymes or antibodies (affinity electrophoresis) or substrates
(zymography) and pH gradient. This technique is used for the characterization of proteins
in terms of structural modifications, activities, pl values, and molecular weights.
Another area is the development of multidimensional chromatographic approaches
25  also referred to as hyphenated separation techniques. The advantages include the ability to
more accurately quantify the analyte and better compatibility with online detection
methods like laser induced fluorescence or mass spectrometry. To date usually two
separation systems are chosen such that they are orthogonal and lead to a better peak
capacity (resolution). Major technical hurdles are the integration of the various separation
30 techniques with the detection system in terms of maintaining resolution upon transfer to the
second dimension and the compatibility of the mobile phases with the detection system, for

examples salts and detergents in the eluant are incompatible with electrospray mass
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with ni cr delinieal Dapaanddnformaticssi cal |y, each of the
The identification and correlation of biological markers with clinical measurements

requires the integration of vast amounts of biological and medical data and a search engine

25  that makes such data accessible and usable. The instrumentation and assays developed in
the present invention have the ability to identify hundreds to thousands of independent
markers from a small sample of blood. The present invention includes developing a broad
clinical strategy to collect extensive medical information from patients that are followed
over the time of disease progression and response to therapy. In addition, the present

30  invention includes software, databases and data mining tools to correlate patterns of
markers with specific diseases, disease progression and responses to therapy, including, but
not limited to, databases of assays and clinical information, data conversion and statistical

analysis tools, and medical questionnaire prototypes. The information system of the
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el ect r osprayocimabmolecule, which gives an estimate of the antigen density for a given population,
the mean size of cells, and the expression levels of a particular molecule. Each number
will be analyzed, because, as explained above, both the actual cell numbers as well as
expression levels of a particular molecule may vary in a given disease state. To identify
25  markers (cell counts or staining intensity, levels of soluble factors) associated with
categorical clinical variables (such as diagnosis of disease) a variety of discriminant
techniques are used. To identify markers associated with continuous-valued clinical
variables (such as levels of soluble factors) a variety of regression techniques are used. For
both discriminant and regression analyses, stepwise variable selection and cross-validation
30 are used to identify those markers that are most closely associated with the clinical variable
of interest. Where appropriate, demographic and clinical variables (such as age, gender,

concomitant drugs, etc.) and genetic parameters are included as covariates in the models.
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In addition, the clinical information gathering system also comprises of non-textual means

20  of input. A respondent may interact via visual and graphical displays to provide health
related information by pointing at images of the human anatomy so as to indicate a
problem without having to articulate it. Other means, €.g. a simple measure of vital
capacity and FeV1sec. in asthmatic or emphysematous patients or monitoring devices to
detect and/or correct cardiac arrhythmias, etc. could also be used for input. The fourth

25  source of data is the instrumentation data containing all of the relevant parameter settings
required for the execution of the scientific assays on a combination of different
instruments, such as Imagn, SurroScan and the ELISA plate reader.

Additionally, data can be collected and recorded in lists. In list form, measurement
values for each individual cell are recorded. This facilitates identification and analysis of

30  individual cell populations that express a complex set of different molecules. Alternative
analysis schemes are readily explored, facilitat.ing optimal data analysis. Likewise, the
complete set of patient data (cell populations, soluble factors, medical history, clinical

parameters, etc.) can be stored in lists for each patient sample.

spectra. For exanple sterols 5
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20  provides a set of rules relating a set of conditions to a set of consequences. These rules are

applied over a statistically significant portion of the underlying data and are of the form:
if cond1 and cond2 and ... and condN then consequencel, consequence2, .
For example, when applied to the cellular data source and the clinical data source,
the toolkit can derive relationships between cellular assay and soluble factor measurements
25  that were previously unknown. The results of the analysis by the toolkit are recycled to the
users and to the database reuse in the future. The architecture is intended to improve the
knowledge discovery process by storing the accumulated discovery experience and by
integrating this experience for continued improvement.
Other tools for data mining include methods for clustering in highly dimensional
30  data. These tools are intended to augment and replace the existing method of manual gating
as presently used. Unlike current cytometry software, which considers one assay from one
patient at a time, the cytometry tools of the present invention may examine list mode data

across an assay from multiple patient samples in order to determine the optimal set of
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enumerating scores of different cell populations with only a small amount of whole blood.
Multiparameter cell analysis, in combination with multiple assays for soluble factors, small
molecules and an extensive clinical database, is a powerful tool for future biological
25  marker discovery. Such markers have the potential to lead to new and more effective ways
to predict and monitor disease activity and responses to therapy.

Rheumatoid Arthritis is a chronic inflammatory disorder of the small joints, which
also has pronounced systemic consequences. Although the etiology of the disease is
unknown, its pathology evolves with common characteristics over time. Early events

30  appear to include an inflammatory response initiated by unknown mediators. Activated
CD4™ T cells appear to amplify and perpetuate the inflammation. The presence of
activated T cells can induce polyclonal B-cell activation and production of Rheumatoid

Factor (RF). Tissue damage accrues, releasing autoantigens, and the extent of the T cell
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The present invention is capable of developing a platform for identifying markers of
disease and applying it to RA. In general, each assay combination consists of one or more
reagents to identify the major cellular subsets (left column of Table 1). Some of these

25  antigens, e.g. CD4, are targeted in multiple assays. The major markers are combined with
different subsetting antibodies (right column of Table 1) in order to maximize information
about the sample. Properties of the fluorochomes and the target antigens are considered in
developing each assay combination. For example, brighter fluorochromes are used with
less abundant antigens. For other assays it is important to use reagents with the best '

30  spectral differences for certain targets. In general for each antibody triplet FlowJo software
is used to analyze 1 to 3 different 3-color combinations (e.g., Cy5 CD3, Cy5.5 CD4,
Cy7APC-CD45RA vs. Cy5 CD45RA, Cy5.5 CD4, Cy7APC-CD3) to determine the best

combination for distinguishing the different cell populations.
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Antigen-presenting cells. Antigen-presenting cells are evaluated using markers to
20  the major antigens CD13, CD14, CD15, and CD33. In addition, a variety of adhesion
molecules (CD11a, CD18, CD29, CD44, CD54, CD58, CD62L) and co-stimulatory
molecules (CD80, CD86) on these cells are analyzed. Other relevant receptors including
CD16 (FcyRIII), CD32 (FcyRIl), and CD64 (FcyRI) are assayed.
Other cell types and antigens. Only a few studies have investigated the expression
25  of NK markers and granulocyte markers in RA, and in general these have given
inconsistent results. NK subpopulations using the-markers CD16, CD56, CD57, and NKB1
are analyzed. Granulocytes, including neutrophils and eosinophils, may be phenotyped
using CD13, CD185, and CD16. A panel of adhesion molecules and receptors similar to
that described above is used to further subset these populations.
30 There are many antigens whose expression has been associated with a more
activated or memory phenotype, implicated in adhesion or co-stimulation, or shown to be
the receptor for an important ligand. Examples are outlined in Table 1. Several of these

markers have been examined in several autoimmune conditions and the expression has
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therapi es. ‘Many investigations have been made of cells and sol ubl ie;saa(t:t ors
i n bl ood, synovial fluid of RA patients. These T cells express CD3 and CD4 cell surface mar
a lower antigen density compared to controls, similar to the levels seen m mitogen
activated T cells in vitro (Luyten, F., Suykens, S., Veys, E.M,, Van Lerbeirghe, J.,
25  Ackerman, C., Mielants, H. and Verbruggen, G. (1986) J Rheumatol 13, 864-9). There is
also a slightly decreased number of CD8" cells in most active RA causing an increase in
the CD4/CDS8 ratio. In addition T cells from patients with RA express increased amounts
of the early activation marker CD69 (Pitzalis, C., Kingsley, G., Lan_chbury, J.S., Murphy, J.
and Panayi, G.S. (1987) J Rheumatol 14, 662-6), increased numbers of CD4"CD29" and
30 CD4'CD45RO" memory cells, and increased expression of MHC class II products
(Pitzalis, C., Kingsley, G., Murphy, J. and Panayi, G. (1987) Clin Immunol Immunopathol
45, 252-8). Expression of CD44-dependent primary adhesion strongly correlates with

concurrent symptomatic disease in juvenile RA and systemic lupus erythematosus (Estess,
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and a piin nebh nve §5r b3§- (1}% #hd the rile 6f Ei‘)%l' %aée?ls in the pathogenesis of autoimmunity
in humans is still unclear, perhaps reflecting the presence of activated B cells (Werner-
Favre, C., Vischer, T.L., Wohlwend, D. and Zubler, R.H. (1989) Eur J Immunol 19, 1209-

13). Circulating B cells from RA patients also demonstrate increased expression of HLA

DR molecules, again indicative of an activated B cell phenotype (Eliaon, J.F., Andary, M.,
25  Favier, F., Carayon, P., Poncelet, P., Sany, J., Brochier, J. and Clot, I. (1988)
Autoimmunity 1, 217-22). Three-color assay are able to monitor increased HLA class 11
expression specifically on CD5" CD19” B cells.
Antigen-presenting cells. Several cell types can serve as antigen-presenting cells,
including monocytes, macrophage, dendritic cells, B cells and other cells induced to
30  express class Il antigens. In general these cells show an activated phenotype demonstrated
by increased expression levels of HLA class II antigens in patients with autoimmune
disease (Lipsky, P.E., Davis, L.S., Cush, J.J. and Oppenheimer-Marks, N. (1989) Springer
Semin Immunopathol 11, 123-62). Antigen-presenting cells are abundant in the synovial
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20  any concomitant drugs or therapies. This information is relevant to the evaluation. For
example, it is known that immunosuppressive drugs, such as those often taken by RA
patients, can have a profound effect on the expression of cell surface antigens. Patients
treated with methotrexate show a decrease in CD19” and CD5719” B cells. Patients treated
with cyclophosphamide show a decrease in activated T cells expressing CD25 or HLA DR.
25  Patients treated with prednisone express several changes in cell surface phenotype,
including a decrease in activated CD3*25" T cells, a decrease in CD5719" B cells, and a
decrease in CD16" and CD56" NK cells (Lacki, J.K. and Mackiewicz, S.H. (1997) Pol
Arch Med Wewn 97, 134-43). Other clinical variables such as disease duration may also be
useful.
30 Distinguishing patient populations. A review of the cellular assay literature as it
relates to autoimmune disease reveals that there are apparently conflicting reports. For
example, some reports indicate an increase in levels of CDS B cells (Markeljevic, I,

Batinic, D., Uzarevic, B., Bozikov, J., Cikes, N., Babic-Naglic, D., Horvat, Z. and Marusic,
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Relevant biological markers can be identified using the technology of the present

25  invention.

Example Two
Use of the present invention to identify biological markers for Multiple Sclerosis

The present invention can be used to identify biological markers for Multiple
30  Sclerosis (MS). The biological marker identification system is employed to identify
markers for Multiple Sclerosis. MS is an autoimmune inflammatory disease of the central
nervous system. MS is characterized clinically by relapsing and remitting episodes of

neurologic dysfunction. The etiology of the disease remains unknown, however the
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I n generalstagtﬂa@eilw&, shesthare/ changss iri tha meadequitesraod wplis ethe A andethie blood by
i ncreased_expressi.on. | evel s A class Il antigens in patients with

aut oi mmnehmgvepoé?rglégg’ 8%‘1?37 dise4sC. " pavis, L.S., cush, J.J. and

Oppenhei mer - Marfig prdk'ent(lﬂ\%ﬁbn SR idegtesy dlsease mBRBIsIof |d’iﬁ§a6§t£b9érﬁcﬂroéﬂesn&23 62) .

Antigen-presenting cells are abundant in the synov

43 vahp Sortlvialiply Saleresis. Rpch markeysre mlwméel f‘BtﬂkiSSl@img gifieretforpgof
o oodae ey RErAPRARSE oryinshHEnBERAORRE F LA L ge
J. G, Conm®ibarddmbst, likebeidslevElop tHogs kRon@irEpradiebsNesitsehsy. Furthermore, the 1997)
=xp Cel gga?ke%f Zre vil?;agle)for evaluating the efficacy of intervention and developing eatly, non-
toxic and successful therapies. Many investigations have been made of cells and soluble
factors in blood, cerebrospinal fluid (CSF) and urine that are candidate markers for the
25  disease. In general, one to several markers at a time have been investigated. While some
factors, such as oligoclonal immunoglobulin in the CSF, have been associated with MS,
there is no consensus panel of MS-specific markers. There is a strong need to
simultaneously evaluate multiple candidate markers.
T cells. There are several lines of evidence that implicate T cells in MS. Such
30  evidence includes the association of MS with MHC class II (particularly HLA DR)' alleles
(Hauser, S.L., Fleischnick, E., Weiner, H.L., Marcus, D., Awdeh, Z., Yunis, E.J. and Alper,

C.A. (1989) Neurology 39, 275-7). Since CD4" T cells recognize antigen bound to MHC

class II antigens, the association of MS with expression of specific class II molecules



5 woeydslpe factor assays. Sol uble factor assays pr%}élr%eso@liln%
addi tional battery of potential biological markers. ere are

i nportant soluble factors that have been identified in RA patient s
These include levels of circulating cytokénes such as TNF[err] and

I L-6, cytakplis arrekept CD8L T cIBTRMS\CE addivnBcuics irf @final Modéls df MEsirhtas
| sot ypes, I mmunagl obulin with different forns of glycosylation,
hor nones, M98k %nrah@@éngwafaé a%g@@nce@’a@w%nehwé@w@% PReAMAnHERN ser um

anyl oi d gmﬁﬁ,
rrerr%/al : opro?%p%agggqgéne s@%gﬁﬁh?@n 1?%5?%#1%& ny ig%t feeggdé%ﬁ%bggﬁl@ actors are
known (Cros AH. mrdcRaine, GiS. (1800) hyelreinmheneli28RI7-pAtnd CrassaA. Hl| Chareding

t f d 99 Dr 0, . 15- 25,
B BB SR8, oR) La NG0B 70! i
14, 39744@4%251(:0{@31&@%% Eiaﬁtra@ek? 6‘% @@Hﬂe‘i gﬂlngﬁgcgﬁ)or 1ﬂéﬁfe?ﬂ-%%tfxf’lor €,

assays can ucted to neasu ese. sol ctors an
st ati sti ca¢ll function camrsiics’lrarqgnmmmdfMS he cell popul ations identified.

Medi cal hi storjes. dditiop to soluble factors, inforpation in t
vodi cal b otAkeps mord rgvant ot b SR oo, Joiis Pt apheRo i o

clinical Qélfsa@i%e?Er§thWCExlebfd§ﬁllnHﬂﬁulﬂ%@/‘bf’?&ﬂ}ﬂﬁral blood FMIBRienBERNARed &1 age of
di sease, outSsi de | aboratory tests such as ESR,_ previous therapy and 20

any cb(hcommamerdstmgsﬁndmgshﬂmpnseastedﬂmm ih G0 ncalls in the tleddelMS retenthe
| uat K t
such as e asrsbawinghR RS Cakea diert R s BEE DS B RBLSTHONG, 67 77 L

on the expRsls HOMK ., Thgdifiok, BYNuaeE T2ahd aemaneﬂ?@w 956) Acta NeutdleSthed 8\ t h
met hot rexat e show a decrease in CD 19[e err] and [err]19[err] B cel 1s.

Pati ents 12830 awed Oksarantp@hTexyenesp BodismaniJadosknman.K o Revranse, Mp Pagelivsat ed T
cel I's expgeggy EQIOH x?ngkégfgda'& F&%@% gz?i Egn;[?xel% &%&&%Yﬁo&é&?fn%’&fv%%ﬁer

eXPress severa

decr epse éellsaoehmn@ﬂlectmr@lbzﬁﬁﬁflfe}s ajlirlsy incacte€ MS@®enic/ K., Dona, D.L.
CD5[err]19[err eII ease in CD16herr] and CD56[err] NK
cel s (La®dR J3f; H&%h&féil@&»‘cezt 9952ﬁ|6417199¢§trms K., Hulstagry i N@eney@d i 97,

134-43). B@AQ%H,%.mﬂ'xf@hsef%rb@%rﬁf ré‘iﬁhR%?cthSFaa%]ﬁs‘i'hﬁxé‘té?rt 59%913' so be

useful . ti'hgui shi ng patient popul at1 on's i'ew of the
cel | ul ar Nssmimiuhelredt 1332426 Furthermore, thed rmbjertyt af Tacklsiinthencerehiresparsd fluel/eal s

repor to | il ReSEBERDIoR Pt e B B elhigh Jeedsof GRINES e COB
Eg'; L;Qt(P ZR)’:% n}}f@bg \éh&‘ C]j% T c8PpdftRMiond (Vretheht M., BanteBebirkelNes) ¢ CFoQberg,
44 P l,\/Da(uI:BQ@k), O] aﬂh Eoraudi, F 21999228 Bhrdl Scidd P2l 8203, Tivkil¢ads &t her
studies dg duction in (HM 8D45RA (Strauss, K., Hulstaert, F., Deneys, V., Mazzon, AM,,
Hannet, 1., De Bruyere, M., Reichert, T. and Sindic, C.J. (1995) J Neuroimmunol 63, 133-
42) and CD8'CD27-CD45RA™ (Hintzen, R.Q., Fiszer, U., Fredrikson, S., Rep, M., Polman,
25 CH.,, van Lier, R.A. and Link, H. (1995) J Neuroimmunol 56, 99-105) naive T cells in the
peripheral circulation. A recent study has concluded that CD4", CD4* SLAM”, and
CD4'CD7" cells (preferentially T helper 1 cytokine producing cells) are increased in MS
patients relative to controls (Ferrante, P., Fusi, M.L., Saresella, M., Caputo, D., Biasin, M.,
Trabattoni, D., Salvaggio, A., Clerici, E., de Vries, J.E., Aversa, G., Cazzullo, C.L. and
30  Clerici, M. (1998) J Immunol 160, 1514-21). Furthermore some studies have shown
skewed TCR variable beta usage in the peripheral blood of MS patients indicative of a
restricted TCR repertoire (Gran, B., Gestri, D., Sottini, A., Quiros Roldan, E., Bettinardi,
A., Signorini, S., Primi, D., Ballerini, C., Taiuti, R., Amaducci, L. and Massacesi, L. (1998)



wang, C R F., Li, J.S., Lei, HY. and Chuang, C.Y.

Rheumat ol Yé-d()%dyl 250 3). These publications suggest thaFH.ﬁ%SQH%él be
ot her confoundi ng factors that have i nportant inplications for

cel l ul ar phenotypes, and perhaps cellul agzfunction, in RA 5 patients.

Segr egat i ﬁgqéul?@lnﬂﬁ‘ﬁdo@ RS, @92’} A k&ﬂ%t&?ﬁa@t@ﬁ?&f deflE re%h‘dﬂg/em&ﬁ%ﬁg akpbk&vel s of

sol ubl e factors circulating in the serum stage of di sease, and
t her apy calebatibied nptshetyﬁé&pélhsuhsttf(hhohalowskadﬁpa}eerﬁ} Nps/@kebandWmdph Mespect

to the e 1 vels in RA patients di scussed above.
For exarrpl(i95%)]F ?%&Fﬁ%ﬁ%‘h"ﬁéﬁ ]t re is a significant correl ation between
the levels of g e P'h@ﬁ/é: @%%&1&9& @fﬁ%ﬁ?ﬁasaﬂs% Be@ﬁpgﬁsﬁﬁéﬁlﬁ%s%u% B

cells (Youinou, P., Ma Kat si k P., Merdrignac, G,
| senbesg, BMcdll subjiumlhﬂmnexmbs,smgalmpm’récl max-‘keGGD': ,haPbgen shown tdchecplewated] .
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as wel | - ascyin Exp hﬁ@ﬁﬁ@lr@%(%%e"l‘ﬁ]k Rebset fs]als-E $ated if AoRRINALO A EOWhere they

Jonsson, T., St'ei nsson fusson, A., Jonsson, H., Geirsson, A.,
Thor st ei ndwwabeeh shawd Wabmtmtmbmxpms Imggtp)anuqumdhhrcb«, RAR., Hegakavag 9. 74) .

o AT TS R PR LI SO o 5 B g

Thl S g@NEHowePHAMPSE B ¢diMFormdt fefdrbmially prsduco ¥eBbbdiss (Shizukil Mieakasy) Tt ed for
I denti fying ensenbl es of bi ol ogi cal markers to characterize, diseases.

The M.SC tand Emgleotp, Evhi(¢900) J Clin hl@eﬁnﬁﬁe%%oﬂ)yn@\thﬁerpiﬁ ofifeP? Baaihs @ thel une,
des that
Sanpl o andERECEE TR R ERTONR] Pttt R e R o

can be acqgdfivaed B'EBES (we}n@gmaie @QNK@heﬂ adant WohBadndpD. aydZeabiter; ®0H. (1989)
accommodate a m xtu say types, including whole hlood and

RBC- | ysed Eﬂréé@mwmbh% 189%.3% C%ﬁést@rgé'a this conclugign,diigh keyelsod theomemasf ed
rel eveigt &}céﬁ@D&#ﬁ@' Lfdlﬁ@oﬁ%&)ﬂgﬂl?gﬂ%tep?lbzg\%ﬁs H‘B ﬁ%ﬂ{s\éﬁ Mogy of the

Rel evant bio ers can s ng ete
present 23Yacykh§rmtB pMeddmgs,.T Saffaeski) B. aidBowen-Yadyskym MEh€19560 $up Dis

invention to identify biolo i cal mar kers_f or l\/u‘t i pl.e Sclerasis
The pr eserScl fhdd8i8n ThaRumBer pleireniging R80T P o lms&ésoc'apreﬁﬁﬁmﬁ?wy in

Mil tiple ghgslpgt??léen 1 faﬁn&é\@éeasglﬁﬁt Qi 91'1ﬁ§ abﬁ%g‘i’Gehcgq@tDBhQ*gﬁ LOMPYystem

I's enpl oy mar kers Scl’érosis. M5 is an
aut oi mmun&edef, IAa’ﬁn(HSBT)yJ lhnha&st%f;%&k?b)ent raI nervous system M is

charagher | #ed. L ueall Bl 19,288 00 AN0ES AL A0 BEISR R o,

however t Rfcluding monocytes, macrophage, dendritic cells, B cells and other cells induced to

express class II antigens. In general these cells show an activated phenotype demonstrated
by increased expression levels of HLA class II antigens in patients with active MS (Genc,
K., Dona, D.L. and Reder, A.T. (1997) J Clin Invest 99, 2664-71). A recent study has also
25  shown that CD86 and CD95 (fas) expressing monocytes are increased in MS as compared
with healthy controls (Genc, K., Dona, D.L. and Reder, A.T. (1997) J Clin Invest 99, 2664-
71).
Other cell types. Only a few studies have looked at the expression of NK markers
and granulocyte markers in MS. One study shows a decrease in CD16” NK cells in
30  chronic, progressive MS (Kastrukoff, L.F., Morgan, N.G., Aziz, T.M., Zecchini, D.,
Berkowitz, J. and Paty, D.W. (1988) J Neuroimmunol 20, 15-23).
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cerebrospl nal 826 f“ﬁl d inplies t hat an i mmune attack ag%‘ﬁ@ﬂg%@%el I n
is central to the pathogenesis of M. The hal | mark of the M | esion
is an area of denyelination called a plague that may be found

t hr oughout t heghliBleFadtBrlassBlsN Bolubl factok Bfsh pIPraYRIEMnGAl]tHnal KatRAesr at t he
edges of the 5 pl aque and scattered throughout the white matter. The
mai n i nf | potaetiad biplegcdl snarkers.udbere are maraemm&aetmh;h’fpfmqr@ gt have beshocyt e

ol aque; R IRGORALS gptenn, PR simblc TS AE IR 41 A FuBaREed WE: oo
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e coﬁplene n rou ou t he

activate sy'st eih and’ proifote I nation
vari ot NeurolagyajgessmﬁjlanéaslabletHnese&cﬂneéGmwamyms Gn mbmenﬁMécKiddsDand

i sease, Kentall B, Moself 157 lhommpspmvis Kot Canthbedt HoyFaiee St hor o o

di agnost i Pﬁﬂﬁsoﬂrﬁ n@§9 YSJ Neurol N ﬁb&lﬁ‘%ﬁ’ chM-!Né(pb@ 6YHa0é 9§e‘nssho§HQ@bémr kers

are val ua or c aSSI ying differen or s “of t he di sease, for
exanpl e i merdasa‘dynMS pmMsieﬁ’erexﬁt stemes eﬁdlsemthrmxa]lmowg;ytt@mmhhqg di sease

Furt her nof SFaad TRy, ae Giae R B<Lt ABES YFoa) S R4S THETGFR] cacy of
L er yent Lo 30 SRY ARG S 3HA Yink B11996) T NELKRANS, 3858805l

t her api es ny I nvestigations ['s and so
fact or s i reldvantqoptemsy mohcas pytnhineé ﬁnd@txﬁl(iﬁ‘ﬁecqﬁdrsuchamkd@t matrx candi dat e

mar ker s forﬁi}he 25 L.h enere}l . O to..S ral .nar erslat a tine
e beenRFiIARR R et ARRT hiets, Beopterin b g1 BES, ity FscalBnetn
i mmunog| Ogliblvdnr\o e PH@@nt@Earyh%‘ﬂ@vQ?ﬁfM@%ﬁﬁ@ﬁt@faﬁﬁff&énh styBes of diseasddmdre i s no

consensus panel Ms-specific markers.” There is a strong need to
si mul tanebmhhy contedlu ot kerefore, agsaps wrtm@adectqhtol«ewure these soluble factoys and | s.

There res f.evid e i cat cells in Ms5. Such 30
evi d gag {l?écggéﬁg?rgt‘?@hﬁ’ﬁ W@ﬁoﬁ%ﬁﬁfbgs Il (particularly HLA
DR) al | eI es Medlcﬁl"iﬂb’céﬁés and- d&stm {sBi atio¥ | Ineidditidnlto solvblecus, D.,
Awdeh, Z., Yunis, 1989) Neur ol ogé 39, 275-7).

the databas

Si nce CD4fagtory informetipw i iy ree erquicebhlam g%patnsetﬁ iveillths ingdaded in e.| the
anti gens, 4t He: AR%2S Wil b ¥ in AR Mid oS X §8ReP Mk oFRACALe! SutsladSabokdtory

mol ecul es
evidence (magnetic resonance imaging, cerebrospinal fluid analysis for oligoclonal

25 immunoglobulin and evoked potential recordings), previous therapy and any concomitant
drugs or therapies. This information is relevant for segregating patient populations.

It is evident that treatment effects play a role in the phenotype of the cells. While
untreated MS patients display a greater population of CD3*CD4"CD8" circulating T cells
compared with healthy donors, this population of cells is reduced following corticosteroid

30 treatment [30). In addition, the number of CD71+ and HLA DR+ lymphocytes and
monocytes is increased in active MS. However therapy with IFNB-1b reduces the number
of activated HLADR+, CD71+ and CD25+ cells. Furthermore, although the number of

circulating CD80+ B cells is decreased, the number of CD86+ monocytes is increased
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ani mal nodel's of M such as nouse or rat experinment aI Iergl C
encephal onmyelitis have shown that nyelin antigen specific CD4 T cells
can i nduce di sease when adoptively transfgrred to naive ani mals

(Cross, A fnoamt t'ﬁ@fa’ﬁ@ 14, DthérlQ9Val VarMows Qi A diteagSdurdiloBhafattoGe0s s,

A H Cannel I a, rosnan, C.F. and Raine, C.S. (1990) Lab I nvest

63, 162- 70)sefiffu thexample jt s beéreshoim that in MSvsatisats weith restristed WP t hat

Funat ron® ceReBt it fie o pteg fugpon is snfer B el whodd bupaves °F0' ¢ e
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to 10 SonBignotiel; 85 Piring, Di, Rhllegsl, CTHafu, Rs, Amadutas L and Maswpsfide-r(1998)del | s
in the blo d of MS The subset show ng the nost nmarked
decr ease § ﬁoﬁémﬁ[agrﬁ?t%ilb[ err] subset (llonen, J., Surcel, H- M,
Jagerroos, H., Nurm, T. and Reunanen, M (1990) Acta Neurol Scand 81,

128-30 and O<saranta O, Tarvonen, S., |llonen, J., Poikonen, K., Reunanen,
M, PanellB._sgm_.tﬂ_e_mr_ele and Sal onen, R (1996) Neurol ogy 47, 1542-5). There

is also an {oscb?al'PQ&erﬁ%o&p?l and CD25

mar kers paftie A T oTTa and Reder,
AT (1097) J Chiz[‘ vmty,agane%ﬁete mo-amdr &lmM&Ssawa,as pwpsxteae“mtthe Fmagn
Deneys, V. R/az

zon, A M Hannet , De Br %ere Rei cher T.
and Si ndi c2000 and evalygyl bjood sampqué'mpbﬁﬁm&doggs H of3h esameQ A ¢ he

majority o S'dHIgfg@l bl ood
how & mrentiey BerCRIoRe ARk A R, B %%%f%%?%mg%n 35" both
the CD4 an@nﬁla?slﬂ} The btugpiidb desiged t¢ ¥athdhie and dédveldpdtelyepmPonerikefrthel t, C.
For sber g, P., Daniel sson, O and_ Enerudh, J. ag?i ){%@ct a ng oI Scand
97, 215- 2ol,vlom|ar1fe§ seasgly sngipe of the invention) iRSIUEIFNISH ARV FhAP ?r{

(St rau z Wi Blood,) -, De
Br uyerlzxjs I\/i1K0t %A@E&Lxgngd todéﬂgq &%ébm}ﬁ %(glggis)aﬁflwlﬁgudrogf r?%lruno Elto,o 133-
42) and CD&[tﬁémt]vGEBﬂrgGM&Eﬁ['emnb]ou(xd-lraang Tﬂrt@e;ghﬁoﬁ therassays compashd X5 on,

. , , | ma
SR LT A AT SR A I 0 L

A recent s t r la&ddly 6 &h
CD4[err] CD [e‘r r?‘?@nﬁ?%%éj eéfgbgtt?gylg[fe#dﬁglogg&ﬁéééﬂﬁfkl ne%pﬂ))glsjm ng; ceI | s)

are i ncr eassigehrohfigated to eq@htdye ta makehme twe-color cembination. (Teeay #Saﬁlﬁsénommfe

[ 1
Eﬁf'vag%@ o el aGhEy ith 2 TV TRBHaPng dve TR Cellyat ooy aowed WS ALY | O,
Qeri %pro%a(é??@@ d&féréﬁf‘é@l@boﬂ\ﬁ&mnﬁﬂdimﬁﬂ@ set&of T Bells)Bra2lls,ONK cellsydi es

have shown ewed TCR vari abl e beta usage in the peri pheral bl ood of
M5 pati ent monu@rtcsaand/granﬁloaytes restricted TCR repertoire (Gan, B.,
Gestri, %_(l)ttlnl, A., Quiros Roldan, E., Bettinardi, A,

Si gnorii n| r| m, D, Ballerini, C, Taiuti, R, Amaducci, L. and

Massacesi , Chiulbd98)s
25 The panel of assays is shown in Table 3. Each reagent is tested and titrated before

preparing the reagent combinations in order to optimize assay performance.
Sample preparation
For this study all cellular assays were applied to whole blood, in homogeneous
mode (no post stain washing). Aliquots (20 uL) of fluorescently labeled antibody reagent
30  combinations of DNA dye were distributed with a multi-channe] pipette from prepared
racks into discrete wells of a microtiter plate. Whole blood or diluted whole blood (30 uL)
was added with a multi-channel pipette and the sample mixed. Cells were incubated for 20

minutes followed by the addition of 100 uL of diluent and mixing. A portion of each
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rearrangenent has al so been described in the [err] T é’gef(US&%kzéf

(M chal owska- Wender, G, Nowak, J. and Wender, M (1998) Folia
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Shim zu, M, Yamasaki, K and Kishjnoto, T. (1987) Science 236, 81-3). In
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t he pr esegce g activated B cells (Wrner-Favre, C., Vischer, T.L.,
Wohl wend, bler, R H (1989) Eur J Immunol 19, 1209-13).
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A T. (199mgmwt 99, 2664-71). A recent study has also 25  shown
t hat CD86 and L r MS. as
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(1997) J Wetervohibweedtintd, sitkdédatabase. To Idgntify potential biologicdMniarkes€tdll ¢onnpes .
Only a few studi es have | ooked at the expressi on of NK markers -

and
gr anul ocyP%SHRINEARIENSILY, 195/ CARCERITAUY) ARerAated WER P@as@qahcm@[wﬁlﬂew cells
in 30y CQH&[‘#S‘&%%Q@ 0P aRkE) MParidfP 3 E bk Rhinant tefhmiqdRWRBsedNirCiudid¥ | 2,

T.M, Zec
Fisher linear and quadratic discriminant analysis, logistic regression, and classification

trees. To identify markers associated with continuous-valued clinical variables (such as
erythrocyte sedimentation rate) we use a variety of regression techniques including
multivariate linear regression and regression trees. For both discriminant and regression
25  analyses, stepwise variable selection and cross-validation was used to identify those
markers that are most closely associated with the clinical variable of interest. Where
appropriate, demographic and clinical variables (such as age, gender, and concomitant
drugs) were included as covariates in the models. These techniques were implemented and
applied using the SAS and Statistica statistical analysis software packages.
30 Results
Common analvsis strategies can be used for most patient samples
Although one of the drawbacks of cell population studies is often the variability

among donor samples, identical analysis windows (gates) were used across all donors for
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Excellent correlation among related measurements
Another goal of this initial study was to assess the robustness of the 2-color Imagn

system and develop statistical tools. The study was designed so that several capillaries

25  contained the same antibody reagent conjugated to either the same or the alternative dye.
This allowed the same measurement to be obtained anywhere from 2-6 times from the
same donor for CD3, CD4, CD5, CD7, CD8, CD19, CD20 and CD27 antigens. The same
cell populations were also measured using antibodies to different antigens found on them.
For example, total T cells were enumerated using CD3 as well as CD5. B cells were

30  enumerated using CD19 as well as CD20, etc. In this preliminary study, excellent
consistency was seen both between capillaries containing the identical reagent and
capillaries containing different antibodies staining similar cell populations. Correlation

coefficients for the same antigen across different capillaries averaged 0.94. The correlation
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renove unbBxpeddedBacStidy Thirty-ei ght of the assays conprised 27

different antibody reagents t 3 different surfa g Ei ght een
wer e conj ugat edpP XEXW@ ‘gﬁ e © %R?ﬁ Ulfét‘%ﬁf‘f{g\%ﬁéy En@ach of
these cel |]%Hp%'latﬁﬁ§é¥d &ﬂﬂiﬁlé kR fots B0 rheumatoRNUIERIR (RAYpHG@Ht e thetcomBRiEdtedlye t 0
make up a two-color conbination. Two assays noni tored 20 cell viability

with a DNAZl‘henRArnaabm were pareof air¢ien@§u<l1)u Ireqeiang mpﬁloalekm/@ud edher AR 4V orfay

appr ox{ Jrat dlfferent cII I’ISI n f TcIIs B
cel | SXISM’1 ;glg%/q nents wﬁ{fﬁg?ﬂ}te ngx :9 LﬂVS{;@ % gg MGhtRS %é ﬁ%‘é’n point,
Cel I ul ar apo?uﬁaon data, soluble B&a)rﬂana,eénmlm ffermkdion eatollctd@bl e 3. Each
reagent is tested and titrated before

Cellular assays
Most of the cellular assays are done in whole-blood format as described in Example

three. The minimal manipulation ensures that the most accurate absolute cell counts

20  (cells/ul of blood) are obtained. Furthermore only small amounts of blood are required per
assay (40 ul) so that many assays can be run from a single tube of blood. However, for
some cell populations an alternative assay format, RBC-lysed blood, is preferable. These
include particular antigen-antibody pairs for which soluble factors (free Ig, soluble
cytokine receptors, etc.) contained in the sera interfere with cell labeling and populations of

25 cells that are present in very low frequency. For example the RBC-lysed sample
preparation is useful for activated cells expressing CD25 or CD69 which are essentially
undetectable in whole blood from normal individuals but are increased ten-fold in the lysed
format and are likely to be increased in various autoimmune states. Improved detection of
other minor cell populations such as NK cells has also been demonstrated.

30 For this protocol, the cellular assays included a panel of 60 2-color combinations
comprising 46 whole blood assays and 14 RBC-lysed whole blood. A total of 39 different
antibody reagents (30 conjugated to Cy5 and 9 conjugated to Cy5.5), targeting 35 distinct

cell surface antigens, were used. All assays are done in homogeneous mode (no wash after



preparing woeooresegent conbi nations in order to optim ze assaytRRpd/PHBNCE.
Sanpl e preparation For this study all cellular assays were
applied to whol e bl ood, in honbgeneous node (no post stain washing).
Aliquots (20 ulL) of flI uorescently | abel ed3 anti body reagent 30 -

conbi nat i SWatning). BRis apyey mbermbbsﬂhdadcxmﬁomomoﬁmm than ¢51®d1fﬁrerp|cphette from

pr epar ed di SIe] of.,a m.croti at | e bl ood
or dil ut egoe%}atfdél%b@(%d&g%ﬁtc Joifiaons aﬁé@eéa%gapww éf’ F‘ﬂ’ b‘f?é‘ﬁﬁ\h‘?a‘i?i pette
and the spgrgidedih¥adle el l's were incubated for 20 m nutes foll owed by
t he addition of 100 uL of diluent and m xing. A portion of each

50 MMMSO uL, corresponding to 10 uL of bl ood) was added

10wl BT € ser e B AIiSFocb RA0 Bl haded ! nber e omd g, | e

2000 |nstrurren ans’ wer

i nt er vent inpiltiplPadlableithcsrsamMederinflad el ad opv%ulath% cytokmescsaem@ ERFASRhYor K
and converted to the Flow Cytonetry Standard format. Flo cytonetry

sof t war e \Ha'f? %ﬁ@lﬁnt tecepters;, Piemakangs, qbomhtatd fan’svra(rItF)(ﬂftddferemtusrﬂypasal val ues
for

tive cell and r tive
f1 uor escence | g}nf a&ﬁ?/\,ﬂ!’%sﬁ pir%telgf‘lgmh as Caé?\éﬁlmrgted? a’ﬂ‘ﬁ?"‘&ﬁt“?’ﬁ’iﬂgd’g\r’m ty
for each g ﬁﬂu‘t{lb @d&%@ﬂon&ﬁélkcxﬂ&?ﬂé wtll @0matrix metaﬁﬁ&r‘d@u?asfzs%}f&hér inhibitors.
e

Serumlevels of C-reactive protein were neasur on the Imagn 2000 with a
bead- 140 Themita pmm%a%@gle fartans Sssayed @dhmhn Table-6CRRId0NaD tdgetnvaree used

to captur t at e ti bod
reveal t hgséglg)tvbdreg g%@? ﬁ/ é‘€1 1 asslyh ége{”?eglﬂta sﬁB Qﬁgf‘?ﬁﬁﬁ?ﬁ‘ﬁ g RStk
An abbr evamtibedy paick mainmhfleSlt\d)xfeﬁuuémhbidvm@axﬁgébecﬂﬁﬁsler paraneters of

di sease severit co-norbidities and nedi cations was obtained from
each patlgﬁﬂ—mm 5 bl ood bank samples was limted to age and
gender. t t.put . f he
cel lul ar assays SO ugfsw}? %ho %gse%?e%gl it emfic s%’g t%gnwndud’eg ?le
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cl assi fi ceellular Assays o & stumentr kers associated with

conti nuous- vaI Mgﬂa a%LAy@ &'ﬂh gyeqfe'r ﬂ%‘oﬁﬁan(o%uc%gtef per assay, can be run on the 4-

20  channel SurroScan instrument. Assays are developed using 3 color reagent combinations.
Effective dye combinations include CyS, Cy5.5 and Cy7 and CyS5, Cy5.5 and Cy7-APC

=)

allow simultaneous and independent measurment of three target antigens. Three color
combinations facilitate the acquisition of more information per capillary than 2 color
combinations by 1) eliminating redundancy (e.g. measuring CD3, CD4 and CDS in one

25  capillary instead of measuring CD3 + CD4 and CD3 + CDS8 in two capillaries) and 2)
identifing new populaitons that are defined by the simultaneous expression of 3 antigens
(e.g. naive CD4" T cells that express both CD45RA and CD62L). Given appropriate
fluorescent dyes with distinct emission spectra, it is possible to simultaneously monitor
additional target antigens either in the fourth channel, or in some cases, in the existing

30  channels. Figure 7 provides the results of a 3-color assay on the SurroScan instrument.

Assays on the SurroScan instrument can be executed with capillary arrays which

use about 1/3 less sample than the VC120 capillaries. For whole blood assays it is

possible to process 10 uL or less per 3 color assay, giving the potential for up to 1000
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responsiveness of the airways and a long-term inflammatory process causing obstruction of

airflow, The disease causes extreme discomfort and can at times be fatal in the absence of
appropriate treatment. The clinical manifestations of asthma are thought to result from the
superimposition of a variety of environmental factors on genetic predispositions that

25  increase the likelihood of developing asthma. Atopy, the hypersensitivity to environmental
allergens, is common in asthma, but not all atopic individuals develop asthma. The relative
importance of allergic mechanisms is not completely understood. Corticosteroids (inhaled
and systemic) are efficacious in asthma but have associated with perceived and real side
effects that limit their usefulness. A more complete understanding of response to

30  corticosteroids might allow for the development of drugs with only local effects within the

lungs or drugs that have beneficial effects without side effects.
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2 months. At eg@ghmbied®f BRhibAl data include Haematology: white blood cell count (WBC), red
blood cell count (RBC), hemoglobin (Hb), hematocrit (HCT), mean cell volume (MCV),
20 mean cell haemoglobin (MCH), mean cell haemoglobin concentration (MCHC) platelet

count, neutrophil count lymphocyte count, monocyte count, eosinophil count, basophil
count and ESR - erythrocyte sedimentation rate; blood biochemistry: alkaline phosphatase,
alanine transaminase, aspartate transaminase, gamma-glutamy! transpeptidase, albumin,
total protein, total bilirubin, urea, creatinine, sodium, potassium, glucose; urinalysis:

25  protein, glucose, ketones, bilirubin, blood, leucocytes; Hepatitis and HIV testing: HIV 1
and 11, Hepatitis B surface antigen, Hepatitis C antibody. All clinical history and test
parameters will be included in the master database for statistical analysis, evaluation as
covariates and data mining.

Atopic asthma is an immunologic disease mediated by IgE antibodies. Exposure to

30  allergen causes B cells to synthesize IgE, which binds to the high affinity receptor mast
cells residing in the mucosa of the airways. On re-exposure to the allergen, antigen-
antibody interactions on the surface of the mast cells triggers release of mediators of

anaphylaxis stored in mast cell granules, including: histamine, tryptase, PGD», leukotriene
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Sol ubl e Factor says Sera_are aliquoted and frozen for each

bl ood sarsthanatig wegubs@qaléﬁgwm&ﬂwém vl be greater thamn@r—mdéwgm ubl e
fact qis. gggﬁﬁq} Qﬁ&ﬂ%‘?rdﬁ."?{ﬁ f&fme?'bEﬁéUﬁ n§{ E}f‘&a {%@&J‘NF[ err] and

| L- 6, cytokine " recept® MokI nes di fferent
| sot ypes,significant intravindiofgiuabehanges 1aamﬂrkexpelx§ms1pn ot eins such as Creactive

protein erum anyloid A and sol ubl e adhesi on nol ecul es, as well
as matri ﬁ!@i@éﬁﬁ%& otei nases and their inhibitors. 10 The initial panel
of 22 sol ubl e £ 3&lepbPsRiREY&for GHANS WY Yol Ao imMERl iPRfhmhka9t s are
parameters in the blood, has been prepared and tested for initial atopic asthma. The panel
20  is givenin Table 7.
Soluble Factors
The study will also look at a broad panel of soluble factors, Immunoassays, in the
sandwich-based chemiluminescent ELISA format, are used for the following targets:
Cytokines, chemokines and their soluble receptors: IL-1 alpha, IL-1 beta, IL-1 RA,
25  IL-1sRI,IL-1sRII, IL-2, IL-2sR, IL-31L-4, IL-5, IL-6, IL-6 sR, IL-8, IL-10, IL-12 p40,
IL-12 p70, IL-13, IL-16, IL-17, MIF, MIP-1 alpha, MIP-1 beta, RANTES, sTNFalpha RI
*, sTNFalpha RII *, TGF beta, TNF alpha, alpha, TGF beta2, TGF beta3, Oncostatin M,
M-CSF, GM-CSF, IGF-1, PDGF-BB, FGF-4, FGF-6, FGF-7, Fas, VEGF, MCP-1, PF-4,
EOTAXIN, IFN gamma, Immunoglobulin: IgA1 Kappa, IgAl Lambda, IgAl, 2 Kappa,
30 IgAl, 2 Lambda, IgA2 Kappa, IgA2 Lambda, IgE total, IgG1 Kappa, IgG1 Lambda, IgG1
total, IgG2 Kappa, 1gG2 Lambda, IgG2 total, IgG3 Kappa, IgG3 Lambda, IgG3 total, IgG4
Kappa, IgG4 Lambda, IgG4 total, IgG total , IgG total Kappa, IgG total Lambda, IgM
Kappa, IgM Lambda, IgM total, RFIgA, RFIgG, RFIgM, RF total, Acute phase proteins:
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Example Eight
Use of the present invention to identify biological markers following the administration of
20  aspirin
The present invention can be used to identify biological markers for evaluating the
effects of drug administration on cellular and soluble factors to be performed on small
samples of peripheral blood. It is expected that these assays will make possible analysis of
the effects of different doses of drugs on cellular and soluble markers in human peripheral
25  blood. In this example the widely used over-the-counter drug, aspirin (acetylsalicylic acid),
is administered to human volunteers. Different doses of the drug will be orally
administered; blood is drawn before and at various time points after administration, and
panels of cellular and soluble factor assays are undertaken. The aspirin is expected to
cause changes in the cellular and soluble components of blood.
30 Aspirin is routinely used for two main indications: 1) to reduce the risk of coronary
and cerebral thrombosis and 2) as an analgesic/anti-inflammatory agent. The mechanism
underlying the first indication is believed to be irreversible inhibition of the enzyme PGH-

synthatase in platelets. A prostaglandin product of this enzyme in platelets is converted to
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superi rrp05|t|on of a variety of environmental factors on genetic

pr edi $Bosi t i onE-papr@gglandmssuppressiympheeite Asoution andbthe|pspdustjonof tmor

At opy, the h t t

asthom, | baehgt e el manS Pelr b p e meemRe et EER
t
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Corticosterol and system | cacl ous ast hma but
have assom@ttﬂdnmided pftecapirectreantentemd detedtable in the périphetad bidodtr Thesddret hei r

usef ul ness. conpl ete un standi n respanse to 30
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wi t hout side’ effects.
55 those expeatedt udy has been designed to i dentify biological narkers of

e sor cened f GReEBAY isfeigpebit ianGrhesteks of Rpi i Plgod PR EUST have
tested poghdjbit@areQaridonlly b@$snealtb @fﬂ@rhﬁmlﬁ%t&h&ﬁnﬁ%éwﬁhg €S oNd6X three dosing
' schemes. Group I, 1 dose (325 mg tablet) after breakfast, Group II. 2 doses (650 mg) after
20  breakfast and Group III, 2 doses after breakfast and 2 doses after diner {1300 mg total).
There are 10-12 subjects per cohort. Blood samples are taken before, during and after

aspirin administration. The schedule is given in Table 8. Subjects are healthy individuals
age 18-65 who are not taking other aspirin other non-steroidal anti-inflammatory drugs nor
currently under care, which requires the use of anti-inflammatory (steroidal or non-
25  steroidal) drugs.
Cellular assays
A panel of 42 three-color cellular assays are used for the initial study see Table 9.
The panel includes immune and inflammatory parameters and contains some of the assays
listed in Example 7. It also includes a series of assays for platelet function (1-17). These
30  assays include direct measurements in diluted whole blood (WB, 1-9) as well as thrombin

stimulation assays (TRT, 10-13) and stimulation controls (NTRT, 14-17).
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clinical data include Haenatol ogy: white blood cell count (WBC), red

bl ood cell count (RBC), henoglobin (Hb), hematocrit (HCT), mean cell vol une
(M2v), 20 mean cell haenoglobin (MCH), nean cell haenogl obin
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Atopic asthma is an i munol ogi ¢ di sease nedi ated by I gE anti bodi es.
Exposure to 30 all ergen causes B cells to synthesize IgE, which binds to

the high affinity receptor mast cells residing in the nucosa of the
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interactions on the surface of the mast cells triggers rel ease of nediators
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56 C4 and D4, and platelet activating factor (PAF). These sol ubl e
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Aspirin, by inhibiting prostaglandin synthesis, is expected to decrease MDA
| evel s in peripheral blood platelets. This is one paraneter that is
expect edontboghange €3 | oM NQy5.5 | Peteptislipopakitionsi detectetli bn. Chmmgmts i n| ot her
mar ker 3 of phaja Béellaabsetsdidcomdasile moAscyedsdaspdni D4, NK baseten@hessi on of
CD62P and CDo3 npgD#SRO PCPUSROLU Total CD4 E-type proshagd-aoal, ns suppress
| ynphogyte activat4 on angdjt he prodpgilicas of tunor (5MeR1papd)S
factor{[err] (TNT-a) by the cells obsifrqomamgeyt e- macrjophage |ineage. | | f
there iis some | eve| of |ynphooyie @ogiryati on and TNT-[err] prodjction
in nornal healthy personp, this |cp34®@Moddg | ncreased after aspirin
treat nept and defeot/aRb €l chs/kRe2 Perditgsal bl ood.  Thesen®k&35001, exapmpl es
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subj ect P HSRSFEPRRRE O RhdldpR7adm Ni STer ag@dw apagcor di ngj t o
one of {three dosing schenes.tdgney |, 1 dose (3234npwipephet) after
breakfast, Goup Il. 2 doses (650 @jg)-,@@ @ﬁﬁﬁ) breakfast and Goup |Il, 2
doses after breakfast and 2 doses @hjAy. gitef) (1300 ng total). Ther e
a;e 10412 subj ects per cphort. BlagghERTRLES) are t akerny before, during;and
after asprrg R cneaure e >Jable 8.
Subj ects are hearl %%/'r nd Cﬁ%( F nﬁﬂ%@ﬁge 18- 65 who a\ré(gérgggo]ggkr ng orher
aspirin other non-sterordal ant i -ji &y ﬁwﬁ@@ggg?drugs ngr current y
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assays fgTRY 0187 AT SEHIRRE TR eB7 0T > (NRT 143 €Dy
29 3 Total CD8 (3 new pops)
CD7+8+ (CDS T)
CD7+8- (NK +4)
CD7-8+
7 CD5/SR0O | CD7/S8R13 | Total CD7 New CD7
52 6 Total CD5 (4 new pops)
CD7+5+ (T)
CD7+5- (NK)
CD7-5+
8 aBTCR/S | CD7/SR13 | Total CD7 New afTCR
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CD7+afSTCR- (NK)
CD7-+oBTCR+
Minor T cell subsets (incleded are CD45RA, CD62L, CD69, CD25)
9 CD45RA/ | CD4/SR05 | CD4+4SRA- In Pro-5001
SR181 1 CD4+45RA+ (2 new pops)
10 CD45RA/ { CD8/SR12 | CD8+45RA- In Pro-5001
SR18] 3 i CD8+45RA+ (2 new pops)
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sanpl es [and controp R4 CDAT62L T 60
TABLE 1 — Major ) CDA+62lds ot t - ng—antge (2 new pops).,
Memor y/ Ack4 vat i on @Qéglt’Sml @%’%‘H §162mp, o3 F@Zﬁ" 385 " oo
CD26, CORZ.__CD28 r‘Dg 8+62L+ ’ ’ nevy 1
CD49a- f , @D69 CD?@DéE)"FB CD4/SR0> CD4-+69- I‘tff@o’ 6 ’
Adhesi onf 14CD 11a/ lJF@éP/ﬁﬁeq rql?%%”CDCPé‘LG%DZQ CD19, CE OP’ CD22
CD31, D23, CDhrp099 CE8489* CD54(1 CAM 1), Y POPA) ’
CD62E/ L/ PlSsel ect i hED2Z5/6BI( QDW2 CD3+25- New CD25 " cpy04,
CD138 |Anti gen-pt@%%enting3Cel|: C}Qit"ilimn receptaors: | (GpPapopEDI4  CD15.
CD33 TCR_ [err] TcR__[err] TcPB celiscanidfB eellFuMetsf er 1] panel
Slg: |1 gMCégha#1 gACY5NK celQys.s Potential populationscFcR:  CDOofrinen® | | ) |
CD32(FcylRI 1), CP16, CDb6, CD57, INdkBited by GD6mBtryRion
of stains
16 CD3/SRO | CD19/SR0O : Total CD5+ In Pro-5001
52 50 Total CD19+ (2 new pops)
? CD5+19+ (CD5+ B cells)
17 CD25/SR | CD19/SR0 | CD19+25- New CD235
095 50 CD19+25+ (2 new pops)
18 CD69/SR i CD19/SR0O | CD19+69- In Pro-5001
099 50 CD19+69+ (2 new pops)
19 CD80/SR | CD19/SR0 | CD19+80- New CD80
101 50 CD19+80+ (2 new pops)
20 CD86/SR | CD19/SR0 | CD19+86- New CD86
143 50 CD19+86+ (2 new pops)
21 CD62L/S | CD20/SR1 | Total CD20+ Replace CD19
R098 60 CD20+62L- (3 new pops)
CD20+62L+
22 CD45RA/ | CD20/SR1 | CD20+45RA- Replace CD19
SR181 60 CD20+45RA+ (2 new pops)
. Monocyte subsets (also B, CD4 T)
Cy5 Cv5.5 Potential populations Comments
detected by this combination
of stains
23 HLA CD20/SR1 ;i Total PAN II+ New PAN II
PAN/SR1 {60 Total CD20+ (3 new pops)
51 PAN II+20+ (B)
PAN II+20- (mono)
24 HLA CD20/SR1 | Total DR+ New DR
2DR/SR1 | 60 Total CD20+ (3 new pops)
47 DR+20+ (B)
DR+20- {(mono)
25 HLA CD4/SR05 | Total PAN I+ New PANII
PAN/SR1 |1 Total CD4+ (3 new pops)
51 PAN II+4+ (mono)
PAN II+4- (B)
PAN II-4+(T)




G anul ocyt av0 00/65472

Cyt oki ne receptors:

CD25/ CD 122(pdgtRo0n1296P1 3,

CD15, CD16, CD33 CD95( Fas), CD116 ( GMCSFR),
COWL19(I FN[err] R), CD120( TNFR), 64
CD121a/ b(1L1R), CD123(IL3R), CD 1 24(IL4R),
COW125(1 L5R), CD 126(I1L6R), CD127(IL7R),
ioat 1 rany (1LOR . TABLE 3 (CONGINUERMgo: oo coss. oond
CD45, HLA 26 HLA2 CD4/SR05 | Total DR 555 | | DR DP \J%DQDAN
cOw150( SLAY) * Some DB R s it ace ant if§BhSP4Fe in nore thak WFHEPIPSX egory.
61 7 TRE[E+ gmono) Dyes
(Excitation/ Em ssion maxi qpum Dye T 4-(B) 1[erf] Col or
2[err] Col ¢« 3lern] JI?I or 1) Dyes Cy5: (650/667) y5. 5
(678/703) |27 CD3J/pR | CO4SRIS77dp=HeRf by | er r] New w309 &3¢t X
BODI PY 650/ 665- X PRYtobi | i|gr ot ei ns| Tota@337652/ 660) Tanf®EMDyes[ err]
Cy7- APC (652/ 780) PEB3SrHtimonded| er r] (3 new pops)
La Jol | a Blue__M ¢rospherés Scat CPB3 A6 4CDEEN) k Red (660/680
Far Red 28 CD14/SR | CD4/SR05 | Total CD4+ New CD14( 690/ 720)
| nfrared 179 1 Total CD14+ (2 new pops)15/ 755
Tr ansf | uor CD4+14+ (mono) (633] 720)
[err] Amersha®n [ ef CPUISEcUICRB/IROSbegotal @4-Mul ti pl e vendoesfirmplicardfiGRjen REF
[err]Diatron 179 5 Total CD3+ and CD14 subsets (no
new)
30 CD80/SR { CD33/SR!1 | Total CD33+ (2 new pops)
101 06 CD33+80-
CD33+80+
31 CD86/SR ! CD33/SR1 | Total CD33+ (2 new pops)
143 06 CD33+86-
CD33+86+
32 CD45RA/ | CD33/SR1 | Total CD33+ (2 new pops)
SR181 06 CD33+45RA-
CD33+45RA+
33 CD62L/S | CD33/SR1 | Total CD33+ (2 new pops)
R098 06 CD33+62L-
CD33+62L+
Granulocyte subsets
Combo | Cy5 Cy5.5 Potential populations Comments
# detected by this combination
of stains
34 CD16/SR | CD45/SR1 | Total CD45+ (total wbc) In Pro-5001
065 39 Total CD16+ (6 new pops)
Large, small CD45+16+
Large, small CD45+16-
35 CD16/SR | CD11b/SR | Total CD11b+ In Pro-5001
065 070 Total CD16+ (4 new pops)
Large, small CD16+11b+
Large, small CD16-11b+
36 CDG62L/S | CD45/SR1 | Total CD45 New gran combo
RO98 39 Large, small CD45+62L+ (4 new pops)
Large, small CD45+621 -
37 CD11b/S | CD45/SR1 | Total CD43 New gran combo
R102 39 Large, small CD45+11b+ (4 new pops)
Large, small CD45+11b-
38 CD45RB/ | CD4/SR05 | Total CD4+ New CD45RB
SR144 1 Tota] CD45RB+ (3 new pops?)
CD4+45RB+
CD4-45RB+




62 TABLE 3 PCT/US00/11296
Assay PanéYo 00/@3%0# i

Cy5 Cy5.5 Potenti al popul ati ons detected
Comment s Maj or T cell subsets (se%pndarily nonocyt es based on CD4, NK
based on CD7) 1 CD3/ SRO CD4/%3R05 Total CD4 I n
Pr o- 5001, CD3+4+ (CD4 T)
CD3+4- (CD8_T) CD3-4+  (mono) PABLE 3 (CONFINUEHY) CD8/SR12 _Total CD3
In Pro-5001, 54 3 Others Total CDR (4 new
pops) 39 none none TCOCD3+8+ (CD8 T) 1 new pop —
CD3+8- (CIM4 1) CD3- 8+ 3 CD27/ SR _ChutdRels Tot al CD27
New CD27 |40 none 162 | none 1 DCC Total CH4 1 newpop— (4 |{new
pops) CD27+4+ (CD4 T) dead cells
CD27+4- ( GD§nil)is an example of possible cell populations to mofitd27 - Akerfativacand/r additional
CD27/ SR CD8/ SR12 Total CD27 New CD27 162 3
Tot al CD8 populations could be m?rgtorﬂgw pops) CD27+8+
(CD8 T) CD27+8- (CD4 T)
CD27-8+ 5 CD7/ SR1 CD4/ SRO5 Total CD7 New CD7
29 1 Total CD4 (4 new pops)

CD7+4+ (CD4 T)



CD7+4- ( NKwo 8)/65472 CD7- 4+ ( rmnO)P(_Gr/ggoo/nz%

CD7/ SR1 CD8/SR12 Total CD7 New CD7 3
Total CD8 (3 new pops) CD7+8+
(CD8 T) cO+8- (NK + 4)
CD7-8+ 7 CD5/ SRO CD7/ SR13 Total CD7 New CD7
52 6 Total CD5 TABLK 4 new pops)
CD7+5+ (T) . . CD7+5- (NK) . CD7-5+ 8
[err] TCRI'S  CD7/SR13 Total ot study- linear discriminantiaglysés r ] TCR
R0O89 6 Total [err] TCR (4 new pops)
CD7+[err] TCR+ (T) o
CD7-+[ err] TCR+ Best parameter{grf OI:I'dlgtelF?mSh n§el§%a Iﬁ:ﬁde g]rsg 5 é‘gﬁ}ua&%ﬁ,

CD69, CD25) 9 CD45RA/  CD4/ SRO5 CD4+45RA-
Pro- 5001 SR181 1 SamplysqezaiRBleed banle=26WRAH2F 10
CD45RA/  CD8/ SR12 CD8+45RA— In Pro-5001 SR181 13
CD8+45RA+ —{2—Tew
63 j Incorrect [ TABLED‘%?%WFNUED) 11 coe2L s
CD4/ SR04 CD4+62ff-  sample In Pro-5001 RO98 HL
CD4+62L+. | assignment new pops) 12 Ch621/S  Ch3/ SR1?
CD8+62L- | n_Pro-5001 Single MarkeR098 3
CD8+62L + 12 new pop¥LRLAP T cells as £PHOY 18ikocyfd4/ SRO5| CDA+69-
In Pro-5001 099 T 9 CDAEET kells hea % OMeulRRPRS 14 CD69/ SR
CD8/ SR12 CD8+69- 8 BP0 %or leukocytes

10 - CDS5 cells as a % of leukocytes

CD4 T cells as a % of leukocytes

11 CD8 T cells as a % of leukocytes

12 CD27 T cells as a % of leukocytes

13 CD16 cells as a % of leukocytes

CD45 cells (all leukocytes)
CD8 T cells as a % of leukocytes

14 CD20 intensity on B cells
Marker Pairs
5 CD4 T cells as a % of leukocytes

CD8 T cells as a % of leukocytes
CD20 intensity on B cells

CD7 cells as a % of leukocytes

6 CD45 cells (all leukocytes)

CDg8 T cells as a % of leukocytes
CD20 T cells as a % of leukocytes
CD7 T cells as a % of leukocytes

Most measurements are averages from 2 to 6 assays




099 3wo 00/65472 CD8+69+ (2 new popi) Oégpc-r,vsoé)mgg%/ SR

CD3/ SRO5  CD3+25- | New 0D25
CD3+|2|5 et Corbost (a/gewpops) 7 oot ent i al I tB cells and
B ce subsets. o] - otenti a opul ati ons
Conment s q/—lls‘s‘gé‘ll':e’ct ed by this golrorbi nati on
of stains 16 CD5/ SRO CD19/ SRO Total CD5+ I n
Pro- 5001 ShhformatiobOn reagent combinmakiofinlPanel for Pro-5003 (2 new
pops) CD5+19+ (CD5+ B cells) 17
CD25/ SR ((R@9/[SB95 CD19+ABy5.5 Population¥ew CD25Comments 095
50 6M19+2DP/SR306 | CD4/SR051 (2 ub@iogs 18 CDo9/ SR
CD19/ SRO CD 19+69- In £:£00I 099 50
CD19+69+ (12 new pops) |18y, 4+ CD80/ISR  CD19/ SRO
®19+80- 2 ) 20 CH \L{:VLSE)BO cCM 4-10}‘1'3;10 %EO CD19+E;|2+
2 new popskr—=2 GBS b3 9-SR—-Cb—10+8& w
Coge " POPFO0E GR R 0eg CDEISR212 cpy dhpgpylations (2 new pops) 21
CD62L/S D20/ SR1 Total QD20+ CD2+8+bpghl ace |CD19 [RO98
60 CD20H62L- ( 3 GRW8repl) CD20+62L+ {22
CD45RA/ dD20/ SR1 CD20+45RA- CD2+8+tqRelpl aceGD19 SR181
60 CD20+45RA+ (2 CB-§ops) Monocyt e subsets
(al so B, Gl¥p3T)| CD3/SR054 | @P4/SR051 CY3.Ppopulatiok®t ent i japropsygar! at i ons
Comment s ceigct ed by tihis conbination
of stains |23 HLA CD20/ SRt ~fJotal PAN I+ New; PAN
I BAN SR1 60 Tot alc 20+ (3 new pops)
51 PAN—A-H20+-—L5) —PANH-+20-— gane) - 24—
HLA et SFD3/SROPA| | (GAIB/SR2I2 13 populatigspr o4 ProsS002™ opry sri | 60
Total CD20+ (3 newpops) |CD3+8+ 47 DR+20+
(B) DR+20- (rmono) 25 CIp{R- . CD4/ SRO5  Total PAN{I I+
New PAN | | PANSRL 1 Tot al| GID¥M8+ (3 _new pops
51 005 | CD7/SRA88I I €2D4/6ROAD) | 3 populations Pro-5002
CD7+4+
CD7+4-
CD7-4+
006 | CD7/SR208 | CD8/SR212 3 populations Pro-5002
CD7+8+
CD7+8-
CD7-8+
007 | afTCR/SRO | CD7/SR211 5 populations Pro-5002
89 aff+7+
ap-7+bright
af-7+dull
afi-7+total
of+7-
008 | CD27/SR162 | CD4/SR051 3 populations Pro-5002
CD27+4+
CD27+4-
CD27-4+
009 | CD27/SR162 | CD8/SR212 7 populations Pro-5002
CD27+8+bright
CD27+8-+dull
CD27+8+total
CD27+8-
CD27-8+bright
CD27-8+dull
CD27-8+total




PAN || +4- (D of7dhhd | - 4+(T) Pcrmsooﬁ‘%z%

TABLE 3 (CONTINUED) 26 HLA 2 CD4/ SRO5 Total DR+ New
DR DR/SR14 1 Total CD4+ (3 new pops)
7 DR+4+ (mono) 68 DR+4- (B)
DR-4+ (T) 27 CD33/ SR CD4/ SRO5  Total CD4+ New way
to detect 094 1 TABLER(GONTINLIED) mno_
CD33+4+ (nphk®) | CD6/SR3643 el {SROS) 3 populations CD33- 4+
(C4 T) 28 CD14/ SR D4/ SRO5 ~ Tot|aCDEB#-+ New CD14
179 1 Total CDO 14+ CD6¢&+ new pops) CD4+14+ nono)
29 CD14/ SR CD3/ SRO5 Total CD14[Epgla+ Confirmati en of
CD3 T7 5 5 TOt & and—CDi4
subsets (np | CDO/SRI6H | CDRSRZ 4, asz% SR CDB3/SRL Total CDS3-
(2 new popps) 101 06 )33+8 0"
CD33+80+ 31 CD86/ SR (@D33/SR1 Tot opkea (2 new pops) 31
143 06 CD33+88- Do6+8+Hotal CD33+86+ 32
CD45RA/  (QD33/ SRl  Total D33+ CD61& new pops SR181 06
CD33+45RA- &RG-B4brRalt 33 CD62L/ S
CD33/ SRl |Tot al| CD33+ R68evdulbops) RO98 D6
CD33+62L- [CD 33+62L- CD6-8+total
012 | CD26/SR363 | CD4/SR051 3 populations

CD26+4-

CD26+4+

CD26-4+

013 | CD26/SR363 | CD8/SR212 5 populations
CD26+8-
CD26+8+

CD26-8+bright
CD26-8+dull
CD26-8+total
014 {CD57/SR197 { CD4/SR051 2 populations
CD57+4+
CD57-4+

015 | CD57/SR197 | CD8/SR212 6 populations
CD57+8+bright
CD57+8+dull
CD57+8+total
CDS57-8+bright
CD57-8+dull
CD57+8+total
016 | NKBI1/SR37 | CD6/SR362 2 populations

5 NKB1+6+
NKB1-6+

017 | CD45RA/SR | CD4/SR051 3 populations Pro-5002
346 CD45RA-4+
CD45RA+H4+
CD45RA+4-
018 [ CD45RA/SR | CD8/SR212 3 populations Pro-5002
346 CD45RA-8+
CD45RA+8+
CD45RA+8-
019 | CD62L/SR2 | CD4/SRO51 3 populations Pro-5002
27 CD62L+4+bright
CDG62L-4+bright
, CD621L+4+dull




G anul ocytwosobssers Conbo Cy5 Cy5.5 Pot ent i al popélr,qjsw?ﬁ%
Comrents # detected by this conbination stain
86534 3g:DlG/ SR TC'?4I5/ ggllGTot al CD45 49t\2)t al wbc) ) I n Pro-5001
oot = TABLES (CON iﬁﬁpﬁ"ps
Large, snm “u, SR—Teta)—Cblib+
I n I%r o- 503920 @Gﬁ)‘k}%&“ CD%&PDZP [E% Pro-5002 (4 new |pops)
Large. smal| Cpté+11b+ Lafge, small O 6%‘“&*?&@*36 CD62L/ S CD45/ SR1
Total CD4b New gran conbpCD62L+8+duijpog 39 Lar de,
smal | CD45+62L4# (4 new pops) LargeD62hu$+to@D45+ 62L- 37 CD11b/ S
CD45/ SR1 | Totaf CD45 CDe1x8gbaghic onbo R102 39
Large, small CD45+1 I b[err] (4 new @DP3)-s:duge, spmll CD45+11b 38
CD45RB/ D4/ SRO5 Total CD4[err] CD62L-8+total New CD45RB
SR144 1 ¢ < TIeW POPST; .
CDA+45RBY %%)14 ] 4%88?%@99 PR 051 Z(Z: ]g%;;tilfhd?la POPP ke lyse%gx)
TABLE 3 ( CONTI NUED) Q hers 39 none
none TEC CD&? nnmump t ot al
cells 40 | 922 bFD69/SRQ99|.CD8/SRZ3- | 2 populations Use lysg@(d 93 p-
dead cells * This is an exanpl e of pos@pé?es‘cell popul ations to noni tjor.
Al ternati and/ or addi tilonal popul atli©R€9-8sul d_be m)nl tored.
023 | CD25/SR231 | CD4/SR051 2 populations i Use lysed (5x)
CD25+4~ :
CD25-4+
024 | CD25/SR231 | CD8/SR212 2 populations I Use lysed (10x)
CD25+8~ "
CD25-8+
025 | TCR- CD8/SR212 3 populations Use lysed (10x)
VB3/SR215 TCRVB3+8+
TCRVB3-8+
TCRVB3+8-
026 | TCR- CD8/SR212 3 populations Use lysed (10x)
VB5/SR216 TCRVB5+8+
TCRVBS5-8+
TCRVBS5+8-
027 | TCR- CD8/SR212 3 populations Use lysed (10x)
VB8/SR217 TCRVB8+8+ :
TCRVBS-8+
TCRVBS8+8-
028 | NKBI1/SR37 | CD4/SR051 3 populations i Use lysed (5x)
5 NKB1+4+
NKB1+4-
NKB1-4+ :
029 | NKBI1/SR37 i CD8/SR212 3 populations I Use lysed (10x)
5 NKB1+8+ :
NKB1+8-
NKBI-8+ z
030 | CD5/SR297 | CD19/SR050 | 3 populations i Pro-5002
CDS-19+
CD5+19+
CD5+19-
031 | CD6/SR364 | CD19/SR050 | 3 populations
CD6+19-
CD6+19+
CD6-19+




66 WO 00/65472 TABLE 4 (t,%
| i near discrimnant analysis Best paraneters for distinguishing and
Bl ood Bank sanples in data set Sanpl es, n=51, Bl ood bank =
26, RA = 25 I ncorrect Sl7ﬂgl e Marker sanpl e
assi gnnment - Ngll e Markers 7
TCR-[err] _T cells as a % of | euk§BiFe3 (CONTINUED) CDZ cells as
a % of | eyt @D27/SR162 [ CD19/SR050 | 3 populm®neel | s s a % of | eukocyt es
10 CD5 cells ag a % of | eukdCH2ed9+ CD4 T cells as a
% of | eukiocyt es 11 CoDB+1p+cel I s as a % of | eukocytes
12I I D27 T cells as a % of |jeCBoTyIoes 13 CD16
cells as gp¥% 0 Te 'S ocytes
CD8 T cel a%Jé)as gb%)wﬁéeui%%ls{@% iﬁ&ﬂuldtﬁ)‘rlg Y gtan%ﬁ%gmlmr’lteny ty on B
cells : Ma%sﬁ llé)élrs 5 CchH4
T cells a%aoaof | eukocyit es CD8 T cells as aj% of
| eukocyt e cDh2 an ]c9nc| ty onB cells
CD 7 cel | 503 RCDBSISR238KISHI¥SRO50 | 2 popugations Useded @Kl s (al|
| eukocyt eg) CD8 T cel|lGD&&H1@% of | eukocyt es
CD80-CD19+
035 { CD86/SR236 | CD19/SR050 | 2 populations Use lysed (10x)
CD86+19+
CD86-19+
036 | CD25/SR231 { CD19/SR050 | 2 populations Use lysed (10x)
CD25+19+
CD25-19+
037 | CD69/SR099 | CD19/SR050 | 2 populations Use lysed (10x)
CD69+19+
CD69-19+
038 | CD62L/SR2 | CD20/SR224 | 1 population Pro-5002
27 CD62L+20+
039 | CD45RA/SR | CD20/SR224 | 2 populations Pro-5002
346 CD45RA+20+
CD45RA+20-
040 | HLA CD20/SR224 | 2 populations Pro-5002
PAN/SR229 HLAPAN I[I+20+
HLAPAN II+20-
041 | HLA CD20/SR224 | 2 populations Pro-5002
2DR/SR230 HLADR+20+
HLADR+20-
042 | HLA CD20/SR224 | 2 populations
DP/SR370 HLADP+20+
HLADP+20-
043 | HLA CD4/SR051 3 populations Pro-5002
PAN/SR229 HLAPAN-+4+
HLAPAN+4-
HLAPAN-4+
044 | HLA CD4/SR051 3 populations Pro-5002
2DR/SR230 HLADR+4+
HLADR+4-
HLADR-4+
045 | HLA CD4/SR051 3 populations
DP/SR370 HLADP+4+
HLADP+4-
HLADP-4+




CD20 T cel o mss&2% of | eukocytes CD7 T cells as a % of | eukeyb®%/11296
Most neasurenents are averages from2 to 6 assays

67 TABLE 5 71 I nformation on reagent

conmbi nations in panel for Pro-5003 No. Cy5 Cy5.5

Popul at i ons Comrents 001 . RO51 3 popul ati ons
copa BABLE %Iﬁ@oe Coel sron2

popul at i 0n§46 | CD33/SR232 CD14/SR366 QDE_pSEglfl’p@}ﬂ Goczci crosscheck on
CD2+8+dul CD2+8+t ot al C D 2+8- | 633+1¢b3/ SRo54 CD33cD4/ SRO51 3
popul ati ons Pr 0- 5002 CD33+14+total  Cb®seldoped down

CD3+4- CD3- 4, | Q83dulia3/ SR054 CD14CD8/ SR212 3
popul ati ons: Pr o- 5002 CD33+14- CD3+8+

CD3+8- 03- SECNPSR2D/ CHHAR051 CORA FbPRAtions 3 POPRABDHENS

Pr o- 5002 CD 7+ 33+4+ Second check CD7+4-
CD7-4+ 006  CD7/SR208 D8/ SR212 pAqpyl ations | ~yaq cI!}r 6- 8002
cor+8+ CD33+4-

048 | CD16/SR065 | CD14/SR366 | 5 populations
CD16+14+bright
CD16+14+dull
CD16+14+total

CD16-14+
CD16+14-

045 | CD64/SR182 | CD4/SR051 2 populations
CD64+4+
CD64-4+

050 | CD64/SR182 | CD16/SR072 | 3 populations Stanford study
CD64+16+
CD64+16-
CD64-16+

051 | CD45RA/SR | CD14/SR366 | 2 populations Doped down CD14

346 CD45RA+14+

CD45RA+14-

052 | CD62L/SR2 | CD14/SR366 | 1 population Doped down CD14

27 CD62L+14+

053 | CD86/SR236 | CD14/SR366 | 1 population Doped down CD14
CD86+14+

054 | CD45/SR132 | CD14/SR366 | 4 populations Nice breakdown of
CD435+14-total lymphs, grans, mono
CD45bright14- Stanford study
CD45dull14- Lysed, 1:4 diluted
CD45+14+ (0.5x)

055 | CD45/SR132 | CD16/SR072 | 3 populations + Pro-5002
total CD45+ 1:4 diluted blood

CD45+16+hi_s!
CD45+16+lo_sl
CD435+16-

0536 | CD15/SR195 | CD16/SR072 | 2 populations 1:4 diluted blood
CD15+16+
CD15-16+
057 | CD18/SR374 | CD15/SR372 | 2 populations 1:4 diluted blood
CD18+15+
CD18+15-




v%l&)%és4§+ 007

CD7+8- [err] TCRFSRO CD7/SR211
Pr o- 5002 [err] +7+
[err]-7+bright [err]-7+dul |

[err]-7+total

[err]+ 7- 008

CD27/ SR262 CD4/ SRO51

5 popul ati ons

PCT/US00/11296

3 popul ati ons

Pr 0- 5002 CD27+4+ CD27+4-
CD27- 4+ 009  CD27/ SR162 CD8/ SRRBEE 5 (CODTINUEDPNS Pr 0- 5002
CD27+8+brji @8 | CD45/SR132 | CD14/SR366 ulatfdrgul | \Hcebreakdown of
CD27+8+t ot al 55984-total  COAGREHET draty ,mono
CD27- 8+dul | QD27- 8+t ot al 4 Stanford 68
TABLE 5 (|CONTINUED) 010 | CD6/ SR364 C@;@d’%’ﬁ 3 pg%%g hohs
CD6+4- CD6+44 %0depgs. 4+ 011
OD6/ SR3641-5= CHRAERR A=~ -popit ot -orls LDA5+14+ CD6+8+br i ght
cD6+8+dul l 0591 CD1T6/8R06 | CDT3/8R37 B@p@p a@pgg; 1:4 dituted blood"
CD6+8- 3 CD11b+15+

CD11b+15-

060 | CD32/SR180 | CD15/SR372 ; 2 populations 1:4 diluted blood
CD32+15+
CD32+15-




CD6- 8+br i ghb 00/65472 CD6- 8+dul | C06- 8+pormisoditdss

CD26/ SR363 CD4/ SR0O51 3 popul ati ons CD26+4-
CD26+4+ CD26- 4+ 013 (CD26/ SR363 Cp8/ SR212 5 popul ati ons
CD26+8- CD2644 85 % 6
CD26- 8+bri ght - 8+dul | CD26- 8+total 014
CD57/ SR197 CD4/ SR0O51 2 popul ati ons CD57+4+
CD57- 4+ 015 CD57/ SR197 CD8/ SR32kible Factoo bminaitr cassays
CD57+8+bri ght CD57+8+dul |
CD57+8+t ot al CD57- 8+bri ght
CD57- 8+dul | CD57+8+total 016 NKB1/ SR37 CD6/ SR362 2
popul ati ong ) : NKB1+6+ NKB1- 6+
017 CDASRA/SR |CD4/ SREBSAY 3 pophl ati ops No Pro- SABSAY 346
CDA5RA- 4+ GPA5RA DASRA+4-—018— CDASRA/ SR
CD8/ SR212 3 popul ations br 0- 5002 346
CDA5RA- 8+ 1 IL-1 alpha CDASRA+H8+ 23 IL-2
CD45RA+8- (19, 217 SR2.1 pefd/ SRO5 3 popyl at] ons 1L-Pr 0- 5002 27
CD62L+4+br i g‘ni3 IL-1ra CE'6?L2§+br gttt L,L)Oﬁtj"fi-'l'dui i

4 IL-1sR1I 26 IL-5

5 IL-1sRII 27 MMP-1

6 IL-6 28 MMP-2

7 1L-8 29 MMP13

8 IL-10 30 TIMP-2

9 RF (all isotypes) 31 TBVIP-3

10 RF IgM 32 sCD44

11 RF IgG 33 ScD54 ICAM-1

12 RF IgA 34 sCD62L

13 CRP 35 RANTES

14 SAA 36-51 Immunoglobulin H and L

isotypes (16 assays)

15 MMP-3

16 MMP-9

17 TIMP-1

18 TNF alpha

19 INF gamma

20 TGF beta

21 sCD62E

22 : sCD62P

S = soluble



CD8/ SR212 6 popul ati ons Pr o- 5002 27P bii355s
CD62L+8+br i ght CD62L+8+dul |
CD62L+8+t ot al 74 CD62L- 8+bri ght
CD62L- 8+dul | CD62L- 8+t ot al TABLEOR21 CD69/ SR099 CD4/ SR0O51
2 popul at [\QaSs Use | ysed] (5x) CD69+4+
C D 69- 4+NumberODee IAnGREISRBEODve CGtTRR 1 KR4 Dve2 |notigenaSReME Format | Use
| ysed (10 neral CDp98+ C D 69-8+ 023
CD25/ SR23 TD4{ SRY51 Z populati ons Cy7- {Use |ysed (5wWB
CD25+4+ ASY3-149C95 5- 4sR712 10984 IcD14CO2BRSR2 ipC  |ODB¢ SRBRZ33 0.25x 2
popul ati o pse Tysed ({L0X) Cy7- Lysed CO25+8-
|CD25218+ 10 ASY301%§CyS ERs  isr712 (Cys.s @814SR2 KRks03 japc Jcpopul gRpNs25x | Use
ysed ( Célls (all or both ¥ and 8121 - TCRVB3+8+
TCRVB3- 8+ : TCRVEB3%8- 26 TCR-
CDB/ SRS1214 5v3.003h RBAL | BRS49 cys.5 cibe | 3&?_&9;,&@3)@3 SR43sVERBESR216
TCRVB5+8+ CRV @"'3,791-
|TC' 1“§5+8' asv3-15884s lcnhSk; Cys.5 138/ SRELEs lapc IcBs POPKRMY W Use
T)c/:SR\e/BS( 33-’0 ) VB0 ORZ T T Cy7- TCRVB8F8
i +ASY3-066 Cy5 [TCRaf ISR660 [Cy5.5 TCRyS  SR663 APC CD3 SR435 [WB
Cy7-
ASY3-151{CyS [TCRap iISR660 (Cy5.5 ICD4 SR306 IAPC CDS SR529 WB
CD8 Cells
Cy7-
ASY3-055(Cy5 CD62L [SR227 [Cy5.5 ICD45RA [SR453 IAPC [CDS SR529 WB
Cy7-
IASY3-008/CyS [CD57  ISR342 [Cy5.5 CD6 SR362 |JAPC ICD8 SR529 [WB
Cy7-
ASY3-152iCy5 [CD27  [SR225 [Cy5.5 ICD45RA SR453 APC ICD8 SR529 [WB
Cy7- |-
ASY3-178/Cy5 (CD28 ISR675 ICy3.5 CD62L  [SR454 APC [CD8 SR529 [WB
Cy7-
ASY3-179Cys ICD28  ISR675 (Cy5.5 ICD4SRA SR453 APC [CD8 SR529 (WB
Cy7-
ASY3-079/Cy5 ICD69  ISR235 [Cy5.5 [CD25 SR616 IAPC  [CD8 SR529 [Lysed 5x
Cy7-
ASY3-080Cy5 ICD71 iSR654 Cy5.5 CD57 SR619 IAPC (CD8 SR529 [Lysed 5x
Cy7-
ASY3-089(Cy5 (CD38 ISR671 [Cy3.5 CD72 SR592 IAPC [CD8 SR529 [WB
Cy7-
ASY3-090/Cy5 CD28 ISR675 Cy5.5 ICD26 SR343 IAPC |CDS$ SR529 [WB
Cy7-
ASY3-091:Cy5 [CCR5 ISR502 Cy5.5 ICD8 SR212 JAPC CD3 SR435 WB
Cy7-
IASY3-142(Cy5 ICD4 SR349 (Cv5.5 ICD7 SR211 |APC [CDS8 SR529 [WB
_ Cy7- 'WB-
IASY3-145/CyS5 {CD44  ISR558 |CyS5.5 |[CD7 SR211 |APC (D8 SR529 10.25x




TCRVB8+8- wo 00/65d%  NK31/ SR37  CD4/ SRO51 3 popul apcomsoo1zes Use

lysed (5x) 5 NKB 1+4+
NKB1+4- NKB1- 4+ 029 NTKB1/ SR37
CD8/ SR212 3 popul ati ons Use |ysed (10x) NKB1+8+
NKB1+8- NKB1- 8+ 030 CD5/ SR297 CD19/ SRO50 3 popul ati ons
Pr o- 5002 TABLE 7 (CONIISUED)
CD5+19[ eriaksay  {CD51+19- 031 [CD6/ SR3p4  (CD19/{SR0O50 3 popul at | ons
CD6+19- Numbers ,{Dje Antigen SR### [Dve [Antigen COR##0Dve | ARI¥eH- SR##H Format
70 ICD4 T Cells TABLE 5 ( CONTI NUED) 032 CD27/ SR162 CD19/ SRP50
3popul atifons T ‘ CD2y7- 19+icgP27+19+ P33 ({D2/ SR3D6
CD19/ SRO5@sY3 d5elopsicas0NsR228t ey PIob4sRMABR4S3 |APC [CD4  [SR530 [WB  CD2+19-
CD2- 19[ erJ] CDZ[err[19]err]] CD80/ BR228icy7.C19/ SROBO 2 popul ations
Use |ysedakd@xhajcys icB34 [SR349 lCysRDY9[ eSRl61 JAPC |CD3  |SR435 [WB i
CD80- CD19F 035 CO867 SR436  CDIY/ BRO50 2 pojyhatii ons Use Tysed
(10x) ASY3-153/Cy5 ICD26  [SR363 (Cy5.5 CD4 SR506 IAPC (CD3  |SR435 [WB
Cy7- |
IASY3-154|CyS ICD37 [SR342 Cy5.5 CD4 SR506 APC !CD3 SR435 [WB
Cy7-
ASY 3-155/CyS CD62L ISR227 iCy5.5 ICD4 SRS506 IAPC (CD3 SR435 WB
Cy7- |
IASY3-188/Cy5 ICD27 ISR225 CyS.5 [ICD45RA ISR453 APC !CD4 SR530 WB
Cy7-
ASY3-180(Cy5 ICD28 iSR675 Cy5.5 ICD45RA SR453 IAPC (D4 SR530 [WB
Cy7-
ASY3-063Cy3 ICD7 SR208 ICy5.5 ICD6 SR362 IAPC [CD4 SR530 {WB
Cy7- WB-
IASY3-156/Cy5 ICD44 [SR558 [Cy5.5 ICD4 SR506 |APC (CD3 SR435 0.25x
Cy7- 'WB-
ASY3-157/Cy5 ICD89 1SR447 Cy5.5 CD4 SR506 |APC [CD3 SR435 10.25x
ICD4 T and Mono
Cy7-
ASY3-1371Cy5 kD69 SR235 ICy5.5 ICD14 SR503 IAPC ICD4 SR530 |[Lysed-2x
Cy7-
ASY3-138(Cy5 [CD25 SR231 ICy5.5 [CD14 SR503 IAPC ICD4 SR530 [Lysed-2x
Cy7-
IASY3-158Cy5 ICCRS  |SR502 Cy5.5 ICD4 SR506 APC ICD14 [SR719 {WB
Cy7-
ASY3-159/CysS ICD38 ISR671 [Cys.5 [(CD14 SR503 IAPC (CD4 ISR530 {WB
Cy7-
ASY3-160ICy5 CD86 [SR236 tyS.S CD14 SR503 JAPC [CD4 SR530 {WB
Cy7-
ASY3-139/Cy5 CD71 [SR654 [Cy5.5 CD14 SR503 |APC [CD4 SR530 |Lysed-2x




CD86+19+

Use | ysed (VYL%

%/)65% 19+ 036

CD25/ SR231 CD19/ SR050
CD25+19[ err]

2 populatlons

PCATPS0881206] o 1 |

037 CD69/ SR099 CD19/ SR0O50 2 popul ations | Use | ysed (10x)
CD69+19[ err] CD69- 19[err] 038 CD624/SR2 CD20/ SR224 1 popul ati on
Pr o- 5002 27 CD62L+20+ 039 CD45RA/ SR CD20/ SR224 2
popul ati ons Pr o- 5002 CD45RA+20+
CD45RA+20- XQS%&:.\T HC EG%W%NWEB)T atyons ro-5002
PANJ/ SR229Nump,er§Dye Antigen sgﬁkﬁ:’ Lé @tﬂ, 5 __SR### Dye |Antigen SR### | APAN
I +20- 04 B Cells " (& 74 uatTons Pro=5002
2DR/ SR230 [y HEABR 26+ Yo% rrtﬁmﬁp 042
e, ol B oSals S e seolf R gy Lo
- D ¥ -
ErLXPiRIgézl IYA,,DQEL % _@72 IR0 Cy5.5 CDI?‘ﬁE-, SRS E 7 1 C:?Z%u SRS oW B
i ASYS Tky7-
LD HiSipr ORI/ SR8 155 ERRERIERI0| ATE o crap ot Skys | wp
SY3- i y7- -
SE/A[S)E_BZ?H 163 loys| cpeo |SRISSIGSS] cp71 |sRess| APC | cp2o | sRI2S Dyeedisk) ¢
Cell and Mono
SY3- CyT-
164 CyS{HLADPI{SR370:Cy5.5! CD14 |SR503: APC{ CD20 |SR718| WB
ASY3- . Cy7-
165 Cy5IHLADQ; SR500:Cy5.5{ CD14 [SRS503| APC| CD20 jSR718 ) WB
ASY3- Cyl-
166 Cy5{HLADR{SR230(Cy5.5] CDI4 |{SR503; APC| CD20 {SR718| WB
ASY 3- HLAPA Cy7-
167 Cy5{ N SR229{Cy5.5| CD14 |SR503|{ APC| CD20 | SR718; WB
ASY3- Cy7- |
168 Cy5: CD14 ISR179{Cy5.5| CD45RA {SR453}1 APC| CD20 {SR729 | WB
IASY3- Cy7-
169 Cy5| CD40 |SR634{CyS5.5| CD14 |SRS03| APC| CD20 |SR718; WB
IASY3- Cy7-
170 Cy5| CD62L |SR227|Cys.5| CD14 |SRS503| APC| CD20 | SR729 | WB
onocyte
ASY3- Cy7-
171 Cy5{ CD33 |SR232!Cy5.5] CD14 |SR503| APC| CD4 |SRS530i WB
ASY3- Cy7- WB-
172 Cy5; CD4 {SR349/Cy5.5] CD11b |SR371| APC| CDI14 | SR719 0.25x
ASY3- Cyl- WB-
043 Cy5| CD16b [SR359|Cy5.5] CD66b |SR536| APC | CD16 | SR433 | 0.25x
ASY3- Cy7- WB-
173 Cy5| CD64 {SR365iCy5.5f CD14 (SR503{ APC| CD16 | SR433 | 0.25x
ASY3- Cy7- WB-
049 Cy5{ CD32 {SR379[Cy5.5! CD15 |SR372| APC| CDI16 | SR433 | 0.25x
ASY3- Cy7- WB-
047 Cy5] CDI18 !SR374|Cy5.5! CD11b |SR371]| APC| CDI6 | SR433 | 0.25x
ASY3- g Cy7- WB-
174 Cy5; CD44 |SR558iCy5.5! CDI5 ISR372| APC| CD14 | SR719| 0.25x
ASY3- Cy7- WB-
175 Cy5i CD89 {SR658{Cy5.5; CDI15 |SR372]{ APC| CDl4 | SR719} 0.25x
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TABL

E 5 (CONTINUED) 046 CD33/ S

W 4@?366
4 popul ati o(r?smw5472 Good crosscheck on CD33[ err] 14+B€%%SO&B% 3
CD33+14+t ot al use doped down CD33dul | | 4+
CD14 CD33+14- 047 CD3317SR232 CD4/ SR051 3 popul ati ons
Pr o- 5002 CD33+4+ Second check on
CD33- 4+ CD33 CPABYH7 (CONTINUED] 6/ SRO65  CD14/ SR366 5
popul ati ofSsay I6{errj TIdbright
CD16+14+d ¥ . : . RO L4+ 049
CD64/ SR18% dm&ﬁ?ige ?Tlgen{SRz##B lr))\ﬁer aAlng en [SR¥ ch"e" Antigen SR###‘IFDQHPafL SA+4+
gt gnng; al[ <?£g§(j3§ﬁEU 64/ SR182—COt6/-SRO7R ﬁi ‘gﬁpui atTons Lysed
CD64+16- B2 ity EPOp SRI0GAL, CRIS AR VCJ; CDIS HomiiPad; &ax
gggggAf‘i"é’l"'ﬁ 2 lops iR Israsojons sl cpso | SETREPAPE T HD1s | sRa33 | 025w, ]
A %4_ ; Coozt7—S T4 oSO ) +f: u;r t++6h ) . 14/p§R366
‘fogﬂpﬁ)ﬁf 147~ 46ys| cois fSRase |G SRS 3ELRES ucﬁ% SRS 0B
Pbﬂ' \YAvAA' N O A~ AL = A\ A~ s T T W
CD14/ SRBG%5 s-4pe ulat-i-ons Ni-cebrea g;mn
- < -
DI O lous AR Son P05 0B sl i | oo | saspat oo
Lysed, 1: ASY3r utled 3 Cy7‘
071 CyS| CDS7 |SR342{Cy5.5: CD5 {SR298{ APC| CD7 {SR490{ WB
ASY3- Cy7-
085 Cy5{ CD56 {SR676iCy5.5{ CD2 {SR352| APC! CD3 {SR435]| WB
IASY3- Cy7-
086 Cy5{ CD56 iSR676{Cy5.5{ CD5 |[SR298| APC!{ CD7 |[SR490{ WB
Controls
ASY3- Cy?-
050 Cy5| MOPC |SR344|CyS5.5;1 MOPC |SR350} APC | MOPC ; SR624 | WB
ASY3- Cy7-
176 Cy5| CD5 {SR297{Cy5.5] CD14 |SR503;{ APC| CD20 | SR729 | WB
ASY3- Cy7-
177 Cy5| CDS {SR297{Cy5.5| CD14 |[SR503| APC| CD20 | SR729 [Lysed -1x]
ASY3- Cy7- _ Lysed -
082 Cy5{ CD4 [SR349iCy5.5] CD8 |[SR212|{ APC! CD3 | SR435 1x




Ch45+14 wo doRdse%) 055 CD45/ SR132 CD16/ SR072 3 popul Qfajrﬁ)@o/frz
1:4 °dilu ed1 %ﬁood

Pr o- 5002 total CD45+
CD45+16+hi _sl CD45+16+10_sl
CD45[err] 16- 056  CD15/SR195 CD16/ SRO7®2 2 popul ati ons 1: 4
di | uted bl ood CD15+16+ C D 15-16 + 057
CD181/ SR374 CD15/ SR372 2 popul ations 1:4 diluted bl ood
CD18 [err]15[err] CD 1S+15- TABLE 8 72
TABLE 5 (CONTI NUED) 058 B¢ SRMBLINGIHOSIRESCHE DN at i ons Ni ce
breakdown Ohay  TDPAY |DAY |DAY ___[PAY 1+ ChRy [ DI
grans, no i Mon Tue We(,Lm \J,ﬂlJLl{Isl ont |1':-:-. . ﬁ,ll otd
st udy . sV I . 14 dil 528 4l ood
CD45+14+ (58 0 db11b/ SR36 _ChP5/SR372 142 popul Hiond 1:4
di | uted blio¥sgeening i3 CD11b+154
CD11b[ err]|15- 060 |CORRirSR1SAspiniCD] FYsgiRB72 | A3pupul atli-ons - 1:4
di | uted bl|@®idod Blood Blood BId&R[ er ri] Blbod Blood
CD32[ err] 15- gjoog draw between 8 and 9 am each day
TABLE 9
Cho Ch1 Ch2 |
Assay # (Dye |{Antigen|SR## |Dye |Antige [SR### [Dye |Antigen|SR### Form
# n at
1 |ASY3- JCy5 CD36 |SR67 |Cy5.5iCD9 [SR678 [Cy7 (CD61 |[SR641 |WB
102 9 APC
2 ASY3- [Cy5 [(CD42a [SR68 {Cy5.5{CD4la |SR683 [Cy7 {CD61 {SR641 (WB
103 4 APC
3 [ASY3- iCyS |CD42a |SR68 |{CyS5.5|CD62p|SR590 |Cy7 |CD61 [SR641 |WB
104 4 APC
4 JASY3- |CyS ICD42b |SR68 |Cy5.5|CD4la|SR683 |Cy7 |[CD61 |[SR641 |WB
105 5 APC
5 |ASY3- |Cy5 [CD42b |SR68 |Cy5.5|CD62p|SR590 |Cy7 [CD61 |[SR641|WB
106 ;) APC
6 [ASY3- |[CyS ICD62p |SR68 [CyS.5{CD61 |SR681 {Cy7 |CD4la {SR640 |WB
107 6 APC
7 |ASY3- {Cy5 |CD63 |[SR68 |Cy5.5iCD61 |SR681 |Cy7 [CD4la |[SR640 |WB
108 7 APC
8 [ASY3- [Cy5 |[PAC-1 [SR67 |CyS.5|CD9 |ISR678 |Cy7 |CD61 iSR641 |WB
109 3 APC
9 JASY3- |Cy5 (CD29 [SR15 |Cy5.5|CD9 {SR678 [Cy7 |[CD4la |SR640 |WB
110 0 APC
10 |ASY3- |Cy5 |CD62p |SR68 |Cy5.5|{CD61 |SR681 [Cy7 |CD4la [SR640 |TRT
111 6 APC
11 |ASY3- |Cys {CD63 |SR68 |Cys.5|1CD61 [SR681 |Cy7 |CD4la {SR640 [TRT
112 7 APC
12 |ASY3- |CyS {PAC-1 SR67 [CyS.5|CD9 iSR678 |Cy7 |CD61 |SR641 |[TRT
113 3 APC
13 |ASY3- |Cy5 [CD42b |SR68 |Cy5.5{CD62pSR590 |Cy7 |CD61 {SR641 |TRT
114 5 APC
14 JASY3- CyS |CD62p |SR68 |Cy5.5|CD61 [SR681 [Cy7 [CD4la |SR640 INTRT
115 6 APC




73 W TABLE 6 ,
Sol ubl e Fact%?wﬁs?];}“?unoassavs No ASSAY PCT/US00/11296
No ASSAY 1 | L-1 al pha 23
| L-2 2 | L-1 beta 79 24 | L-3 3
| L-1ra 25 | L-4 4 | L- 1sRI
26 | L-5 5 | L- 1sRI | 27
MVP- 1 6 IL-6  TABLE 9 (CONTINUED3S MVP- 2 7
|L-8 15 JASY3- [Cy5 |CBE3 [SR68 [Cys.5 |CDEYVSRERI [CyP [CD4la [SR640 INERIT
30 116 T1 MP-2 9 !y RE [all |sot YOR$r 31 1
TI MP- 3 3 =~ ™ 44
11 14 %%Y]agGC},a PACYH §R67 Cy5.5 CD393 SR678 if)?és :CD641 | SRﬁllNﬁi 1
RF | gA — i 34 G2 13 p
35 17 flsgzm,gés c%fo §R68 Cy5.5 c&g&ﬁ §0- i;é D61 SR6413 gl_
I mmunogl ob '8i t, S?'3_au t RE6 7@ rsotypes (16
assays) Moss  loys IpdRLy % c#bs lrcredisress WE Ocps  6razs wa
TI MP-1 19(. Ys3- T a1 ’36 1T ars ﬁaﬁ‘ha
TG- beta i’ si Cys Tcﬁﬁuﬁ cys.£kps |srsos [pE PRI SsrSH WA ©
20 [ASY3- - SR22 CD4s5 Cy7A
055 Cy5 |CD62L |7 Cy5.5[RA |SR453 [PC ICD8 |[SR529 [WB
21 JASY3- SR67 Cy7A
178 Cy5 |CD28 |5 Cy5.5 |CD62L|SR454 |[PC  {CD8  |SRS29 {(WB
22 [ASY3- SR50 Cy7A
091 Cy5 ICCRs 12 Cy5.5|CD8 [SR212 |PC |CD3  |SR435 |{WB
23 JASY3- SR34 Cy7A
142 Cvs {CD4 |9 Cy5.5|CD72 {SR211 PC  iCD8 |SRS529 {WB
24 |ASY3- SR22 CD45 Cy7A
056 Cy5 ICD62L |7 Cy5.5|RA |[SR453 [PC_ iCD4 [SR530 |[WB
25 [ASY3- SR67 CD45 Cy7A
180 Cy5 ICD28 |5 Cy5.5|RA  |SR453 |PC  |CD4 |SR530 |WB
26 [ASY3- SR50 Cy7A .
158 Cy5 |CCR5 |2 Cy5.5{CD4 |SR506 {PC |CDI14 ISR719 |WB
27 [ASY3- SR23 Cy7A
160 Cy5 |CD86 |6 Cy5.51CD14 ISR503 |PC  |{CD4 [SR530 |WB
28 |[ASY3- SR29 Cy7A
186 Cys ICDs 7 Cy5.5|CD19 |SR050 [PC  |CD20 |SR729 |WB
29 [ASY3- SR22 Cy7- SR729
181 Cy5 |CD80 |8 Cy5.51CD86 ISR706 |APC |CD20 WB
30 [ASY3- SR37 Cy7A SR729
182 Cy5 [HLADP|0 Cy5.5|CD14 |SR503 [PC  |CD20 WB
31 JASY3- HLAD [SRS0 Cy7A SR729
183 Cys 1Q 0 Cy5.5|CD14 {SR503 {PC  |CD20 WB
32 |ASY3- HLAD [SR23 Cy7A SR729
184 Cys |R 0 Cy5.5iCD14 [SR503 |[PC  |CD20 WB
33 JASY3- | | SR63 Cy7A SR729
185 Cy5 |CD40 4 Cy5.5|CD14 |SR503 |[PC  |CD20 WB
34 [ASY3- SR23 Cy7A
171 Cys |CD33 12 CyS.5|CD14 |SR503 |PC  ICD4  |SR530 (WB
35 JASY3- SR37 Cy7A
038 Cy5 |NKB1 |5 Cy5.5|CDs ISR298 |PC  ICD7  |SR490 [WB




74 TABLE 7 unbers Dve SRH##
Dve Anti dgﬂomséf%é## dye Antigen SRA## Dyep%%ﬁgﬁg%%

Cy7- WB ASY3-149 Cy5 CD45 SR7 12 Cy5.5 CD 14  SR503 APC (D16

| SRA33 0.25x SY3 132 Cy5 CD45 SR712 Cy5.5 CD14 | SR503 APC CD16

SR433 0.25x T Cells (all or both 4 and 8) ASY3-001 Cy5 CD4 SR349 Cy5.5 -
CD8 SR212 APC D3 SR435 WB ASY3-150 Cy5 CD2 SR306 Cy5.5 D4
R506 APC CD8 SR529 ASY3- SR660 CY5.5 TCR e SR

,\ SY3-

rr]
‘ €1 SR666 54
S R @ ol I e e
37 [ASY3- | 3 y : \
ggg cg%g?osgw AN, o cys.s;igéég_%o o IBPCskeZ2ilE Toaso.

- K L TO V_ /4
Cy5.5 CD62BS [ASE5a ARC SRS R'C%‘Z A 5
chvé”_Sregsllefs s Cricrinst g N T 2 s

|
CD69 SR2389 BHB €25 SRER® | APC| CD8 CYIA| SR529 y;&[‘&x
ASY3- 080 5 (08571 C)SRGQ)I61;:95 5 |CD66b|SRS36gB6) o [GBA6 198483 10.25x SR529
Lysed 5x 1[40 ASY3- SR36 Cy7A WB-
173 |cys lcpe4 s |cys.s|cD14 |SR503 |[PC |CD16  |SR433 {0.25x
41 |ASY3- SR28 Cy7- WB
148 lcys lcDi2a lo [cys.5|cD32 [SR704 |APC |CD16 |SR433 [0.25x
42 [ASY3- SR28 Cyl- WB

147 CyS {CDI123 |9 Cy5.5|CD15 {SR372 |APC ICD16 [SR433 0.25x




ASY3- 089
ASY3- 090
ASY3- 091

WB ASY3-
WB ASY3-

R529 0

%0@%8 SR671 Cy5.5 CD72 SR592 APC CD8 SR529 VB
SR675 Cy5.5 CD26 SR343 APC CD8 PCRESY/11388
Cy5 CCR5 SR502 (Cy5.5 CD 8 SR435 APC CD3

142 Cy5 CD4 SR349 Cy5.5 CD7 SR211 APC CD8 SR529
145 Cy5 CD44  SR558 Cy5.5 CD781 SR211 PC CD8
(laims 75

TABLE 7 (CCNT| NUED) S Anti gen SRE## . e Anti gen SRH##
Dye  Antigen ! %S%%F@'tm%%ef “i‘e%gﬁag 0 GEBPE) %a CD62L SR227 Cy5.5
CD45RA  SR453 a) APaQ 1n@gﬂated %Stabase comﬁ%'ﬁ@a WBalAp 68 d%@a@&ues% data SR349

Qy5. 5
SR363

CD27 SR161 APC SR435 ASY3- 153 Cy5 CD26
Cp®Bgories QDIprising, SR506 APC CD3 SR435 VB

ASY3- 154 Oy5 CD57 .SR3 5 SR5 p SR43
PRSI VS Q5 i opdstels %E&%%%"%" ufitions e eof 43S0t i Tolepules; 5
VB ASY3id tﬁM@nca@%ﬁ of an 9RAAkm, @715/051&@%@?%&1 S fABYableGR¥ors in @030

WB ASY3-180 Cy5 CD28 SR675 Cy5.5 CD45

V\B

10

15

20

25

30

SRA53 APC CM SR530
biological fluid of an organism, and

i) information associated with a plurality of clinical parameters of an
organism;
b) data from a plurality of organisms corresponding to said data categories; and
1) processing means for correlating data within the data categories,

wherein correlation analysis of data categories can be made to identify the data category or
categories indicating normal biologic processes, pathogenic processes, or pharmacological
responses to therapeutic intervention,

wherein said identified category or categories are biological markers.

2. The biological marker identification system of claim 1 wherein said data for
levels of cell populations and/or cell associated molecules are obtained by microvolume laser
scanning cytometry.

3. The biological marker identification system of claims 1 and 2 comprising at
least 20 cell population and/or cell associated molecules level data categories.

4. The biological marker identification system of claim 3 comprising at least 30
cell population and/or cell associated molecules level data categories.

5. The biological marker identification system of claim 3 comprising at least 40
cell population and/or cell associated molecules level data categories. _

6. The biological marker identification system of claims 1-3 wherein the soluble
factor is a soluble protein.

7. The biological marker identification system of claim 1 wherein the soluble
factor is a small molecule.

8. The biological marker identification system of claim 1 wherein said data for

levels of soluble factors are obtained by microvolume laser scanning cytometry.
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ASY3- 063 Q{Vg @iﬁn SR208 Cy5.5 CD6 SR362 APC CD4 SR530 VB

ASY3- 156 Cy 0 SR558 Cy5.5 CH4 SR506 APC CD3 PCT/US00/SRA85
0. 25x ASY3-157 Cy5 CD89 SR447 Cy5.5 Cy5.5 CDHA4 SR506 APC CD3
SR435 0.25x CD4 T and Mono ASY3-137 Cy5 CD69 SR235 Cy5.5 CD14
SR503 APC CD4 SR530 Lysed-2x ASY3-138 Cy5 CD25 SR231

Cy5.5 CD14 SR503 APC CD4 SR530 Lysg,d 2x ASY3-158 Cy5 CCRS SR502

%3  ASY3- 156 o5 @gg%q"%%ﬁ%‘l @“%E‘gé 3 system of {dim | wherein seid dafgforpc

VB ASY3-1éwd)s of 3obubléRfors &m&m@’lﬁy immédAdhdsays. SR503 APC  CDA SR530 VB

ASY3-139 Cy5 CD71 SR654 Cy5.5 CD14 SR503 APC CD4 SR530 Lysed 2X
76 10" The biological myyker Wentificatimrsxirmp! clais 4yommmsing as 16agh 20
Ant i gen SR Format B Cells ASY3-

- 143 @éﬁ”&%gf a%ﬁg‘bt 5.5 CDI9 SRO50 APC  CD20 SR718 VB
ASY3 5 ’I‘he b1010g1ca1 marker identification €ystem of 6lhim 10 CymprisiopdPleassB200
Cy5.5 CDl? %{? CD20 SR718 WB ASY3-

Cy7- 16zolubledgstor at%F@Q@f@% 5 CD86 SR706 APC CD20 SR718 WB
ASY3- | The biological marker identification @szem of claim 10 comprising at least 40

soluble factor level data categories.

13.  The biological marker identification system of claim 1 wherein data from at

10 least some of said organisms is included a plurality of times.

14.  The biological marker identification system of claim 1 wherein said data
categories further include:

iiil)  genotype information associated with an organism.

15.  The biological marker identification system of claim 1 wherein said data for

15  levels of soluble factors are obtained by mass spectrometry.

16.  The biological marker identification system of claim 1 wherein said
information associated with said clinical parameters is selected from the group consisting of
age, gender, weight, height, body type, medical history, family history, environmental factors
and manifestation and categorization of disease or medical condition.

20 17.  The biological marker identification system of claim 1 wherein said data is
obtained from organisms prior to and after the administration of a therapeutic treatment.

18.  The biological marker identification system of claim 1 wherein at least some of
said data is obtained from an organism having been previously diagnosed as having a
predetermined disease or medical condition.

25 19.  The biological marker identification system of claim 1 wherein at least some of
said data is obtained at a plurality of times from an organism having been previously
diagnosed as having a predetermined disease or medical condition.

20.  The biological marker identification system of claims 18 and 19 wherein said

predetermined disease or medical condition is rheumatoid arthritis.
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163  COy5wOIDE348R235 Cy5.5 CD71  SR655 APC CD20  SR72 By B
Cell and Mbno ASY3- c%#-”&?’g’i%éq/5
HLADP SR370 Cy5.5 CD14 SR503 APC CD20 SR718 VB ASY3-

Cy7- 165  Cy5 HLADQ SR500 Cy5.5 CDl4 SR503 APC CD20 SR718 | B

ASY3- Coy7- 166  Cy5 HLADR SR230
COy5.5 CDl4 SR503 APC CD20 SR718 8MB ASY3- HLAPA

Cy7- 167 CyR1. NThe bSRB2RalGyskEr ideﬁﬂgﬁtioﬁ@ﬁ@mwaaimm and 1 SRA&Rin 4RI
ASY3- CD14 . SR179

Cy5. 5 cpeadatermingd glisgpse orappdical cepdition 1swglqu§\f§>m %he group gnszstmg of

Cy7- 16 o3 %Q APC CD20 SR718 WB
ASV3- Pheumatdia aﬂ%g as ﬂll&?aéd gaiﬁjple Sis! 170 Oy5 CD62L SR227

Cy5.5 CD14 3R503 mémlologimlonarsmﬂentlﬁdbﬁofvby&wmoé claliv3-wherein said data

g; 371 catego 5 COWBSC le%gég% %jgals tgéD éﬂ egBulat RSg%ﬁg‘%r c%s/sfm mctlfﬁl ST
SR719 %e&ﬁﬁlo&ﬁgﬂmd SOI£3 a151 é)r%y ism and levels of a plurality of soluble f&Mdrs in the blolo§1cal

VB- 045 Cy5~CD16b CD66b SR536 APC CD16 SR433
ASY3 fluid of an orgamsm Cy7- WB- 173

. Tt S Oy T ey P B

CD16 SRG&ﬁimorpc%%ﬁn Cy7-
WB- 047 18 %R374 5 CDl11lb SR371 APC CD16 SR433 0. 25x
ASY310 correlatmg 1nformat10n obtamed from a plurgljty-of organisms, at least somgof sapd

S Dy RS T TR TR B e Sl PR
0.25x  plurality of data categories, and wherein said data categories comprise,
1) levels of a plurality of cell populations and/or cell associated molecules in the
biological fluid of an organism, and/or levels of a plurality of soluble factors in the biological

15  fluid of an organism, and

if) information associated with a plurality of clinical parameters of an organism;
identifying a data category where organisms having said disease or medical condition may be
differentiated from those organisms not having said disease or medical condition, wherein said
identified category is a biological marker for said disease.

20 24.  The method for identifying ébiological marker of claim 23 wherein said data
for levels of cell populations and/or cell associated molecules are obtained by microvolume
laser scanning cytometry.

25.  The method for identifying a biological marker of claim 23 comprising at least
20 cell population and/or cell associated molecules level data categories.

25 26.  The method for identifying a biological marker of claim 25 comprising at least
30 cell population and/or cell associated molecules level data categories.

27.  The method for identifying a biological marker of claim 25 comprising at least
40 cell population and/or cell associated molecules level data categories.
28.  The method for identifying a biological marker of claim 23 wherein said data

30 for levels of soluble factors are obtained by microvolume laser scanning cytometry.
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77 w TABLE 7 (CONTI NUED) Assav Numbers Dye Antigen
SRu##t Dye ANYGATR SRe## Dve  Antigen SR### Format  ASY3PCT/US00/11296

oy7- Lysed 128  Cy5 CD9 SR310 Cy5.5 CD15 SR372 APC
CD16 SR433 0.25x ASY3- oy7-

WB 148  Cy5 CD123 SR289 Cy5.5 CD32 SR704 APC CD16 SR433 0. 25x
ASY3-

Oy7- VB 143 15, CRIPR: ARARR Y S RS ma R SRS PR SR Fheast

0. 25x NK ASY3-

Cy7- 03820 soluple fadtbBlvelSdta/cutédobe® CD5 SR298 APC  CD7 SRA90 VB
ASY3- Cy7- 071 Cy5_ CD57 , SR342 Cy5.5

CD5 SR298 Apc Thpmethogrfon identifyingrassiglogical marker of claim 29 comprising at least

oy7- 085 SR352 APC CD3 SR435 WB ASY3-
oy7- 086°0° %Qé@gﬁe@%@a%@%&mm SR298 APC CD7 SR490 VB C
L L0 Dbt S L st

Qy5. 5 golublepiagiar lepel dataggiegorieR7og B ASY3-

%/S \7/5,- 177 O35 CRRe n%?o%?fo%’énéfyil@%ﬁio]ogyfi??ﬁaa&%%@%% 2%&5%&%&%@%3 - 1x
Oy5 CD4 cBetids GythebindBR: SR212 APC CD3  SR435  1x

ill)  genotype information associated with any organism.

10 33.  The method for identifying a biological marker of claim 23 wherein said data
for levels of soluble factors are obtained by mass spectrometry.
34.  The method for identifying a biological maker of claim 23 wherein said data for
levels of soluble factors are obtained by immunoassays.
35.  The method for identifying a biological marker of claim 23 wherein said
15  information associated with said clinical parameters is selected from the group consisting of
age, gender, weight, height, body type, medical history, famify history, environmental factors
and manifestation and categorization of disease or medical condition.
36.  The method for identifying a biological marker of claim 23 wherein said

disease is theumatoid arthritis.

20 37.  The method for identifying a biological marker of claim 23 wherein said
disease is selected from the group consisting of rheumatoid arthritis, asthma, allergy and
multiple sclerosis.

38. A phenotype of an organism comprising a plurality of biological parameters
comprising:

25 1) the results of at least 20 assays relating to cell populations and/or cell
associated molecules;

i) the results of at least 20 assays relating to soluble factors; and
1i1) clinical parameters.
39. The phenotype of claim 38 comprising the results of at least 40 assays

30 relating to cell populations and/or cell associated molecules.
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78 WO 00/65472 TABLE 8 PCT/US00/11296

BLOOD SAMPLI NG& DOSI NG SCHEDULE DAY DAY DAY DAY
DAY DAY DAY Fri Mon Tue

Ved Thur s Fri Thurs -3 0

1 2 3 10 Scr eeni ng
Aspirin Aspirin Aspirin _Asglrﬁﬁ

Bl ood B#®od  The phenotype of glaypd compnsmgghq)&gults of at l%ptcﬁpcpssays Bl ood
Bl ood dr am each day :
TABLE 9 PREL WERfle B oo 1 cho

Assay # Dye &nti genTWﬁénDp}@e ofiolairg 88 fafisttoPpeisingrgehorgpe mRs#atibo ofisaid
1 ASY3- Cy5 CD36 SR67 Cy5.5 CD9

SR678 qﬂgﬂml SR641 V\B 102
é‘gg p 15 VB 4. 2 A’%ﬁgéotﬁ%féa cl%%ubém%f ofgmistnsatlRis ﬁ:@eﬁﬁurag%?of CD61
3 ASY3 -bloI@Bal fERGReters from a plurality oAB¥aabers @ls'ald «Ia3$2a sulBIRGS; \@9{6615 fop62p

SR590 104
APC Othen said melfier mﬁ%lowépa@m%s CURRESEy 5. 5 CD4la SR683 oy7  CDB1

g%iéY\é\F Q/S.) CD42tt1)w resultg-gfsat lsaSst %O.D%szssyss ﬁlzﬁmg toq/cn%ll poc?DGainong E‘{é‘%ﬁ%
1106 associated molccules APC 1 ASY3- Cys
|6CD61 SR68 APC Ctgg resuﬁs o? e}t leas Z(Aggsgys rea}%nRQ%E%l e fagtprs; % 5 D61 107
e T A Sl a%&tﬁrs PAC-1 SR67 cyéog CD9  SR678 cy7 CD61
SR641 W\B 43. The phenéfype of claim 42 compri8ing the results of at least 40 as§ags
51910 ASY3r-elati% ?o ce?P ggpulan%%gn&\ér ce?l assoc19£§5g§gYescu%.7 (Ddla SR640 VB
44, The phenotype of claim 42 comprising the results of at least 40 assays
15  relating to soluble factors.
45. The phenotype of claim 42 further comprising genotype information of each
said member.
46. A system for creating the phenotype of an organism comprising:
i) obtaining biological parameters from said organism comprising:
20 a) the results of at least 20 assays relating to cell populations and/or cell
associated molecules;
b) the results of at least 20 assays relating to soluble factors; and
¢) clinical parameters; and
1) entering said biological parameters into an integrated data base.
25 47. The system of claim 46 comprising the results of at least 40 assays relating
to cell populations and/or cell associated molecules.
48. The system of claim 46 comprising the results of at least 40 assays relating
to soluble factors.
49, The system of claim 46 wherein said biological parameters further comprise

30  genotype information.
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10 ASY3- W&S’Oﬂ?w@zp SR68 Cy5.5 CD61 SR681 Cy7 CD4la sw,ougm,zg N

111 APC TRT 11 ASY3-
Cy5 CD63  SR68 q/5.5 CD61 SR681 Cy7 CD4la SR640 TRT

112 7 APC 12 ASY3- Cy5 PAC1
SR67 Cy5.5 CD9 SR678 c,y7 CD61 SR641 TRT 113

3 % ASY3- Cy5 CD42b SR68 Cy5.5
CD62p SR590 foy7 @@fthosrﬁemqvahmng the effect of a perturbialign aRgn OrgANARN  CDG2p
SR68 Cy 1. SR681 Cy7 CD4la SR640 NTRT 115

6 %"ﬁ’pgg‘g” 79

TABLE 9 (CONTE) NUED) obhainiAGiiz-phetiytype 6DGRI orghi&iB priGy fo. and GHe1 saiGpaaitbationy
CD4la SR640 NTRT 116 7 APC 16

ASY3- @p PAC-1 SR67 Cy5.5 CD9 SR678 Cy7 CD61 SR641 NTRT 117

SR5 96 o7 nC)JDG 1 Cgﬂgﬂ%ﬂ%ﬁé@fﬁin sax%or %%theﬁ@%otygé?toﬁd%? p

APC 18 chafdd parameters; SR66 Cy7A 066 CyS
TCRab O Cy5.5 TCRgd SR663 PC  CD3 SR435 WB 19 ASY3-

SR66 wherein said phqu;ms are compr{sed ofi151 Qy5 |ITCRab 0 Qy5.5
CD4  SR506  PC C%) theXgedifs HBi msf%Yé)SsagA relatméRt)o cell ploapulz?t@% and/or celpD45
Cy7A 1055 Cys CD62L 17 SR529 B
21 ASY3associated molecules; SR67 Cy7A 178 Cy5 CD28 5

Yo T2 SRt BF i s of Hg% Wi P selsbs ttors and 8 5 g

SR212 PC (D3 §ﬁ4%ﬁmcm§,g§né§g3- SR34
Oy7A 142 Q5 5 CD72 SR211 PC  CD8  SR529 WB

51. The method of claim 50, wherem said phenotypes comprise at least 40
assays relating to cell populations and/or cell associated molecules.
52. The method of claim 50, wherein said phenotypes comprise at least 40
15  assays relating to soluble factors.
53. The method of claim 50, wherein said phenotypes further comprise genotype
information of said organism.
54. A method for evaluating the effect of a perturbation on a class or subclass of
organisms comprising:
20 1) obtaining the phenotype of a plurality of members of said class or subclass of
organisms prior to and after said perturbation;
i) comparing the information in said prior to and after phenotype to identify
changed parameters;
wherein said phenotypes are comprised of:
25 a) the results of at least 20 assays relating to cell populations and/or cell
associated molecules;
b) the results of at least 20 assays relating to soluble factors; and
¢) clinical parameters.

55. A method for evaluating the effect of a perturbation on an organism or class

30  or subcldss or organisms comprising: _—
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24 ASY3- WO 00/65472 SR22 CD45 Cy7A 25 | ABCI/US00/11296

SR67 CD45 Cy7A 180 Cy5 CD28 5 Cy5.5 RA SR453 PC
cH4 SRS30 WB 26 ASY3- SR50 Cy7A 158
Cy5 CCR5 2 Cy5.5 CD4 SR506 PC CD14 SR719 WB 27 ASY3

SR23 Cy7A 160 Qé? CD86 6 Cy5.5 CD14

SR503 PC  CD4  SR530 B 28 ASY3- . . SR29
Oy7A 186 1) Oy5 copfaining thephenofyrenic plagaditoef said organisps who hayg 5ef begig o9

ASY3- . . i . 5
d
cogo  geffected by said pe‘@}ﬁ%&‘“&%’é}‘e Eheglype ghane Qfigre of said orgaitA? wh havly
/I:\EX?[,);D been effected by safBperturbation; and Cy7A SR729 182 Cy5
0 5.5 CD14 S03 . P . . : -
HLAD SR50 i) Q/com{)armg the islgqqggnoncl:n the pcfgag%es of Sf.gisp111131%95%%3 olrgaﬁbfssn'\l{s3 0

Q5. 55 CDo h§§%§(§g§)e§§2ﬁe&%€% sai% perturbaéﬂgl Wik t}%/%;f.%%ot&"ge gf the onblofBoreR23

Cy7A ) 4 SR503 PC CD20
WB 33 AB@nisms who have BR&Beffected by said perturbation to identifiOptangedparameters; 185

Cy5 CD40 4 Q/S.,a':a CD14 SR503 PC . _CD20 VB 34 ASY3

SR23 whereln said phenotypeggrecompriged of ' oy5  cpg3 2 Qy5.5 CD14
SRS03  PC C4 OBk reWibitsDT afRY$20 assays relating to cell Pogilations and/or cell
Cy7A 038 Cy5 NKBI" 5 Cy5.5 CD6 SR298° PC  CDv R490 JV\B

80 associated molecules; TABLE 9 (CONTINUED) 36 ASY3- SR67

/%}é\?/élo 085 oS gggg the6results cg/;g)ggst 2%%%say§$g1§t%ng tlgcsolub%ctorsﬁgé 35 WB 37

c) clinical parameters.
56. A system for the identification of biological markers of a disease or medical
condition in an animal model of said disease or medical condition comprising:
a) an integrated database comprising a plurality of data categories, said data
15  categories comprising,
i) Jevels of a plurality of cell populations and/or cell associated molecules in the
biological fluid of an animal, and/or levels of a plurality of soluble factors in the biological

fluid of an animal, and

i) information associated with a plurality of physical parameters of an animal;
20 b) data from a plurality of animals corresponding to said data categories; and
i) processing means for correlating data within the data categories, wherein

correlation analysis of data categories can be made to identify the data category or categories
indicating normal biclogic processes, pathogenic processes, or pharmacological responses to
candidate therapeutic intervention;

25 wherein said identified category or categories are biological markers.

57.  The biological marker identification system of claim 56 wherein said data for
levels of cell populations and/or cell associated molecules are obtained by microvolume laser
scanning cytometry.

58.  The biological marker identification system of claims 56 and 57 comprising at

30  least 20 cell population and/or cell associated molecules level data categories.
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050  COy5 wolkkar 4 Cy5.5 MOPC SR350 PC  MOPC SR%NSW%ASYS-

SR55 Cy7A 156
Cy5 CDb44 8 Cy5.5 Cb4 SR506 PC CD3 SR435 0.25x 39 ASY3- SR35
Cy7A \B- 045 Cy5 CD16b 9 Cy5.5 CD66b SR536 PC CD16

SR433 0. 25x 40 ASY3- SR36 Cy7A

WB- 173 Cy5 CD64 5 Cy5.5 ICD14 ®8R503 PC CD16 SR433 0.25x 41
ASY3- 59.  TisR#ABlogical marker identiﬁcation Gysfem of claim 58 comprising at least 40 \\B

ééé 8 WS&H pogq]étzlg’n agmd/or%glﬁ%sq%ga?tgd ) cules jA\P at%%i%gggg?)?’ 0. 25)&,;’25'6\83_1 5
SR372 APC (416 %310@10%%ark&ﬁfldzntlﬁca%ﬁ sy@ﬁ dBclafly %éorﬁg\ﬁ%&% Fﬁ%?g APC

CD16 SR433 0. 25x ogl ca
mar ker i ceohtbld factt laval é@tstaagarmnprl si ng: a) an integrated
dat abase conprj.sin raI of dat ategorie

categdri es coné'}rl S?lr’}'&ﬁ)olggma rker 1dent11a ca%lo s)tem o?fs pg C%tpp%Slbg al lggst ftg, of
cel | pop%%q@ﬂgtoawepaatgatggﬁﬁ,goc| ated nol ecul es i n the biol ogical
fluid of an organism and/or levels of a plurality of soluble factors in

t he bi ol@gi cal hefblqlpglcg]‘mankemdgamﬁ@npn aystem of claim 56 wherein said data i i)

I nformati Q assomted wi.th a plurality of clinical paraneters of an

or gani smEAfgenes e ine 1851 data froma plurality of organi sns
correspondi ng gteﬁot?@é threrat 08 Ak RBMEEWIth aMgnimal. i)
processing neans for correlating data within the data _categories,

wher dPn correlfdt i o methogisfosidgntifyinge blatogy@l mesket £ agivapediseasaon raediealfy t he
data cat e%ﬂ&%océsseasmmsﬁ%toﬁ rfécm &Qéec &ﬁca’l‘oéxg&%m?& g Processes,

pat hogem C pro g ca Ohst °t her apeuti c
i ntervention, ptsviding an ammal\MikﬁTeEbflsawﬂldedséGﬂinb&k:actoﬁaitleﬁor y or cat egories
are blologlcal mar ker s. The blologlcal mar k

i dentificati oﬁogybﬂesﬂrﬁvnw@pmblmw%@nﬁpélgahtya%mdméval animals, Iaé1¢é$t§°@f~' ofel |
popul ati QB Ad{dak aq‘%kﬁs?;’?}g@ b%ﬁ?ﬂse@ SGHE AR5 265 O, Frafh MoHafbRYL! ue

| ase scanning c
15 associated with a plurality of data categories, and wherein said data categories comprise,

1) levels of a plurality of cell populations and/or cell associated molecules in the
biological fluid of an individual, and/or levels of a plurality of soluble factors in the biological
fluid of an individual animal; and

i) information associated with a plurality of physical parameters of an individual

20  animal;

identifying a data category where individual animals having said disease or medical
condition may be differentiated from those individual animals not having said disease or
medical condition, wherein said idenﬁﬂed category is a biological marker for said disease in
said animal model.

25 64. A method for identifying a biological marker for a given disease or medical in
humans, comprising;

providing an animal model of said disease or medical condition;

identifying a biological marker for said disease or medical condition in the animal

model of said disease or medical condition according to the method of claim 63; and

[
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3. The biodoagieal marker identification system of clai msB%T&Sg%lzu%

conprising at 20 | east 20 cell popul ation and/or cell ass

nol ecul es'| evel data categories. 4, The bi ol ogi cal marker
i dentification systemof claim3 conprising at |east 30 cel
popul ati on and/or cell associated nol ecul es | evel data categories.

5. The bi ol ogi cal marker identificati&n systemof claim3 conprising at

| east 40 deterefining dfmaldibiolgicabmiiatker dalihgndsiosr pbathsAPbeaid 8Redseve! dat a
cat egori_es,. The bi ol ogi cal marker identification system

S . . 6.
of clai B Q%CWP%I?H‘]F‘HEWOI ubl e factor is a soluble protein.
7. The bi g4s509i C | If | LM 1 wherein the
Soluble O Bcrar L RE el A HAURLET e e CeafiA Bl g o
nar ker iddtsasd érimedicawosgitivethemedlodicomprisingr ei n sai d data for 30 levels

of sQluble factars are obtain .m.crovol une | aser scanning cytonetry.
82 3 providigg an animal %?®?88¥%§1¢5%F RERedgalonditoa i on system of claim

1 wherein saiigefidfidgfableast one bid1EM%EAIn 54! i i fediPy
| mmunoassays. Ve ! 16. _ 2 Themt(ﬁr??g%ipcaeg%a%%@"%@%@é&clgtsl1 n
syst em @nimgdl anaodel by threpmetbod of elaink 63;st 20 sol ubl e factor |evel data
cat egori es. I ol o(gaiéé:@lﬁ{ mar ker 1 dentification system

5.. oo 11, The .
of claim 10 F5AIRG @i grigal p@&gltw%salgcandx _ RHu AR | evel data :
cat egori es. monitoring the respohde of saT&‘@iotHg?JaPHiaﬂéts m?fﬁeérnirhﬁeiﬂédelfl.' cation system
of claim 10 conprising at |east 40 sol ubl e tTactor l'evel data
cat éQories. 66. A method fonmonitoritgstht reshisgyoLatlinieal kiady irdmnhirsiveidt & givesy st em
of clai gqegic\érﬁ%%sgog% i{i&nﬁéﬁﬁﬁﬁs}gg: | east some of said organisns is

i ncl udet _ Ity o e _ - 14, The bi ol ogi cal marker

i denti ficati evalaythigiivlogical Mbikeds iWERNEthaPAre hdRbRgues of biblRERAhAKEr Ur t her
I ncl ude; ] \ . 1) genot ype information associated wth an

or gani sHientified in animal models of saydymedical| disglageor qondition. i denti fi cati on system of

claim1 wherghn saj . l.evel s .of . sql ubl e.factors are obtained
by mass specf8 4g‘orne?rlgi.e 8ol bighthg anlx@provet?,ﬁgmbzﬁ&ocd&f}@&am sease or
i dehi i f inedicalbeondjt®ineswngirisidgai m 1 wherei n sai d

identifying human biological markers relative to said disease or medical condition;
tailoring the animal model to more accurately simulate said disease or medical

condition by elevating or reducing the levels of the animal homologues of said human

biological marker.
20 68. A method for identifying an animal model of a disease or medical condition
comprising:

1) obtaining the phenotype of a plurality of potential animal models of said

disease or medical condition;
ii) obtaining the phenotype of organism having said disease or medical condition;
25 ili)  comparing the potential animal model phenotypes with the phenotype of the
organisms having said disease or medical condition to identify the animal model phenotype

that most closely simulates the phenotype of the organisms having said disease or medical

condition;

wherein said phenotypes are comprised of:
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i nf or mat i onwasmgeirated with said clinical paranmeters is selected fromthe

group consisting of age, gender, weight, height, body f 'BH,SUOHé%ﬁGcaI
history, famly history, environmental factors and mani festation and
categori zati on of disease or nedical condition. 20 17. The

bi ol ogi cal marker identification systemof claim1l wherein said data is
obtai ned fromorganisms prior to and aftego the admnistration of a
therapeutic treatmed)t. the results of at leak820 assdiierelitiab Qgtélpﬂ;ofpﬁva'ﬁl@ﬁé and/or cell
identification systemof claim1l wherein at |east sonme o said data
i s obt ai rsgodigtedhinaiecBlegiani sm havi ng been previously di agnosed as having a
predet erm ned di sease or I L5 . 9., ...IThe

bi ol ogi cal marker ?béenti ?g%%l ﬁ%hfééé;&e%? g#;a\éﬁzrg}a%n%t%oel?bel?%acé rs’l%‘?lst some of
said data is obtaingd atclmidal parahieteys.of tinmes from an organi sm havi ng been
previ qusly di agnosed as havi ng a _predeterm ned di sease _or nedi cal
condi i on. 69.  The phepptype offglaing P8 mwhigreimsaighprgenismy ig selested ami thaiSoPRt em
of cl ains [ 0...Sal erm ned di sease or nedi cal
condi ti oncoﬁgsﬁégﬂéﬁ%%?%ﬂ%? w?rl?dtl,ldas;_nlant, aff £

83 70. 21The phehetypt of clgint 42 wierdiesaid classdrfsubdhds@n opgenisemiof
clains 18 find ]é\9 V\/ﬁgrei n said. predet.erm ned di sease or nedi cal

condi t i orselesteddrom &T‘P‘fﬂ)‘fﬁ"@ﬁﬁn%Pf)@ﬁn%némg’laisn@aﬁqs and VIS heymat oi d
arthritis, astfjm, |, ol hd InStic alterati 1 imal 1he
bi ol ogi cal marker iﬁyﬁﬁwfgg?&é‘?\w@%?er@nﬂ%& eéflrag%% tic ia/\lln%zrl (Ia(%nnons% tdogt%gtlma 5
cat ed6r i esmpaoisingi se | evel s of a plurality of cell popul ati ons and/ or cell
associ ated nol.ecul es i.n t he bi gl ogical flui f ,an_organi sm.an

avel s of a plibr al | BYAiBRe A RPESPEC SR PIaR: oiTBRREJRE Bren Benenoalp afterogy
an or ganizsfthe phenotype of the nodskeneticlFaltBad pldk of &k, hid ng a bi ol ogi cal

mar ker for a given'di sease or nedical condition conprising: 10
correl ati ng i nbor neomparing thei infegmatienindbp gencticallyyaligredangnonsgenetically [alersd

sone of said . 0r i sis . having sai d di sease or nedical condition,
wherein ip%‘f: 7 ?Eodﬂer}tg)agéag’@ﬁig?@@e%rf’h a plurality of data
categgri es, anrchendif ksl pheitghdatdcanpregarnires conpri se, L)
| evel s of a plurality of cell popul ations and/or cell associated nol ecul es
inthe bi ol ogdcal the resultsost af least 2bassawmrelatieg reelloppplations andforgeth) ity
of sol ubl g f ' .he biological 15 fluid of an organism and
i) i nfagsroﬁgaﬁdgrﬁglgg@g%i ated with a plurality of clinical paraneters of an
organi sm b) the results of at least 20 assays relating to soluble factors; and
c) clinical parameters.
20

L,

25



i dentifyi Wp @/edatza cat egory where organi snms havi ng sai d di egsesoonizeedi cal

condi tion nmay be differentiated fromthose organisnms not having said
di sease or nedical condition, wherein said identified category is a
bi ol ogi cal marker for said disease. 20 24. The met hod for
identifying a biological marker of claim/23 wherein said data for

| evel s of cell popul ations and/or cell associated nol ecul es are obtai ned by
m crovol une | aser scanning cytonetry. 25. The net hod

for identifying a biological marker of claim 23 conprising at |east

20 cell popul ation and/or cell associated nol ecul es | evel data categori es.
25 26. The nethod for identifying a biological marker of claim
25 conprising at |east 30 cell popul ation and/or cell associated

nol ecul es | evel data cat i The—ethqd for

i dentifying a biol ogi cal ;;r @ISGOWI&Y@%PBB%AHOA@O& | egdst 40

cell population and/or cgll assog@jal %CNL‘% data qgategori es.
28.  The nmethod for i dentl fyggm@. gﬂi claim 23 wherein
said data 30 for |level g of ggd by {m crovol une

| aser scanni ng cytonetry, EFFICACYSETS OF CELL
84 29. TH i i icgl marker of
claim 23 conprising at | L?@Mﬁ%@?ﬁ$b¥%{£ﬁ%§#@?&%§t a categories.
30. The met hod for identifying a biologidal marker of claim29 conprising
at | east 30 soluble factor level datdg categories. 5 31.
The nmethod for identifying a biological marlkker of claim?29 conprising at

| east 40 soluble factor |evel data categories. 32.

The net hod for identi fyi ng a hi ol nni cal mariker of claim?23 wherein said

da]Ea t cat egori ;asdf ur: Eer i ncl UBPOINFORMATICS P )3 ge_rmtypet Hod ¢

i nformation associ ated W any organ e nethod for
identifying a biological marker of %@K@%‘WIQJX sai d data for

|l evel s of soluble factofs are obtai n&AHY ARCHIEfect ronetry.
34. The net hod for i ds
said data for | evé

35. The nethod for identifying a
sai d

3 wherein
i nmunoassays.
r of claim?23 wherein

:'Eh
73
5
g
9
]
e

ol ogi cal mar
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15 i nf orWawpess7associ ated with said clinical paranmeters ig56dggiRd from
the group consisting of age, gender, weight, height, body type,

medi cal history, famly history, environnmental factors and
mani f estati on and categorization of disease or nedical condition.

36. The nmethod for identifying a biokpgi cal marker of claim 23 wherein

said di sease is rheumatoid arthritis. 20 37. The net hod
for identifying a biological marker of claim23 wherein said di sease
is selected fromthe group consisting of rheumatoid arthritis, asthma,

all ergy and mul tiple sclerosis. 38. A phenotype of an
organi smconprising a plurality of biological paraneters conpri si ng:
25 i) the results of at |east 20 assays relating to cel
popul ati ons and/ or cell associ at ed nol ecul es; i)

the results of at |east 20 assays relating to soluble factors; and

i) clinical paraneters. 39. The phenotype of claim

38 conprising the results of at |east 40 assays 30 relating to cel
popul ati ons and/or cell associ ated nol ecul es.

85 40. The phenotype of claim 38 conprising the results

of at |east 40 assays e factors. 41.
The phenot ype of cl ai m 382¢, iAg genotyd& i nformati on of said
organism 5 42.

organi sms conprising a plurali paranmeters froma
plurality of menberspf said cl béPass; reipzfrom each

sai d nenber sai d biol oy cal par
results of at |east %g assays r
associ at ed nol ecul es]
assays relating to solub
par anet er s.

the results of at 4

he resulyg_of at | east 20

1ii) Clthiﬂ

13

30

29

10

Figure 2



relatlng 6§§L7populat|ons and/ or cell associated nol ecul BST/US00/11296
e phenotype of claim42 conprising the results of at |east 40
assays 15 relating to soluble factors. 45, The

phenot ype of claim 42 further conprising genotype information of each

sai d nmenber.
an organi sm conpri si ng:

paramnmeters from said organi smconprising: 20
| east 20 assays relating to cel

results of at
associ at ed nol ecul es;

assays relating to soluble factors;

paraneters; and

into an integrated data base.
conprising the results of at

popul ati ons and/ or cel

system of claim46 conprising the results of

to soluble factors.
sai d biol ogi ca

86 50.

perturbation on an organi sm
obtai ning the phenotype of said organ

perturbation;
said prior to and after

wherein sai d phenotypes are conpri sed

results of at
associ at ed nol ecul es;

assays relating to soluble f

46.
1)

Ajg9system for creating the phenotype of

obt ai ni ng bi ol ogi cal

par anet ers.
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at | east} 40 assays rel ating
49. The system of cl ai m 48 wherein
paranmeters further conprise{30 genot ype |nfonﬁ§2mn
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51.
40 assays rel
nol ecul es.

phenot ypes conpri se at
The nmethod of claim50, whergign salg phenot ypes further conprise

53.
genot ype i nf g
met hod for eval uati
of or gani sns
phenot ype of a plur
organi sns prior to
conparing the infor
changed paraneters;
25

cell popul ati ons an
b) the results of 4
c) clinical paramet
effect of a perturh
organi snms conpri sin
87 i)
or gani sms who have

~

Weooiehtrod of claim50, wherein said phenotypes ce@nishepbs | east

popul ati ons and/or cell associ ated
The met hod of claim50, wherein said
assays relating to soluble factors.

ating to cel
52.
| east 40 15

54. A
ng the effect of a pertur Etlon on a class or subcl ass
conprising: 20 e% obtai ning the

ality of nmenbers ass or subcl ass of
TR nd aftéﬁ phenotype to identify

and after said pe £ i)
dapheno pes are conprised of:

mation in said pr|df
where

a) the resutts- 0 —Ieastcio assays relating to
d/ or cell associ at gd nol egi) es;
t least 20 assays relating to soluble factors; and
ers. 55. = A nethod for evaluating the
ation on an organismor g¢lass 30 or subclass or
g:

ype of a plurality of said

not been effected by said perturbation and the

phenot ype of one or
sai d perturbation
t he phenot ypes of
effected by said pe
or gani sms who have
par anet er s;

q

b

been effected by

- Saonparing the information in
who have not been

ge of the one or nore

nto identify changed

conprised of :

nore of said organi sns
and i)
aid plurality of organisis
erturbation with t :
been effected by
wher ei n sai

a) the results of at |east 20 assays tel g ng C popul ati ons and/ or
cell associ ated ol ecul es; 10 - ,“; ,99 b) the results of
at | east 20 assaysirelating to soluble fact anéh
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c) clinical araneters 56. A systemfor th atlon
of blologyﬁa 'S4Fkers of a disease or medical condltﬁ§?98ﬁkh§ﬁ£
nodel of said disease or nedical condition conprising: a)

an integrated database conprising a plurality of data categories, said data
15 cat egories conpri sing, 5/9 i) | evel s of a plurality of
cell popul ations and/or cell associated nolecules in the bi ol ogi cal
fluid of an animal, and/or levels of a plurality of soluble factors in the
bi ol ogi cal fluid of an animal, and i) i nformation’
associated with a plural fTy of physical paranet ers|df an ani mal ; 20

b) data froma plural IN-y of anlnals gorrespondipng to said data

cat egories; and o zj\ i) procéssing neans for correlating data
within the data catggories. \u ereln cariel.atlon anal ysis of data
categories can be wade to i dex tlfy t he data category gr categories

i ndi cating nornal bjiglogic pri é%ses pat hogeni ¢ pyoc8sses, or

phar macol ogi cal respofsels to : \(. candldate:therapeUEic i ntervention; 25
wherein said ident iﬁ?i gd lcat-egoryP-8¢ - cat-égori-es—ar-e| “bl-3| 0gi mar ker s.

57. The bi ol ogi cah frarlker |dent4 Qatlon syist em pf Qla|n1 wherein said
data for | evé&Ps§of| cel | : popul jons and/ or cellﬂassocuated nol ecul es
are obtai ned by nid50§olune | aser : BA scanni ng cytoﬁetry

58.  The b|olog|cat BarKer i dentTTicat R systenl‘? 8/ ai nsBH6 and 57

conprising at 30 Qelst| 20 cell popuIaP g, and/ or| ceBl asgeci at ed

mol ecul es | evel dag Qatjegories. : b
The.. bi.ol.ogi.cal... narkef dentf$i@Qati on system of claim

88
58 conprising at |dast 40 % cell popular Qn apd/or cell associ ated
nmol ecul es | evel dat®Q catjegories. O. The bi ol ogi cal marker
identification system of| claim 56 Conpr|5|ng at epst 20 sol ubl e
factor |level data categ 5 o 61 i€ bi ol ogi cal marker
identification system of cIa|n156 conprising at |east 40 sol ubl e
factor level data categones.Q8M IBI0}JouRdIed SBREAD The bi ol ogi cal narker
identification systemof claim56 wherein said data cat egories
further include: genotype infornmati 0[§ associated with an
ani mal . ,;% S
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10 wo 008472 A nethod for identifying a biological npekgisodare@ gi ven

di sease or nedi cal condition in an ani mal nodel of said di sease or
medi cal condition conprising: provi di ng an ani nal nodel of
sai d di sease or nedical condition; correlating information

obtained froma plurality of individga animls, at |east sonme of

sai d individual aninmals having said di sease or nedical condition, wherein
information is 15 associated with a plurality of data categories, and
wherein said-data categories conprise, i) levels . of g _-
plurality of cel4 popul ati ons and/or cell associated nolecules in the
bi ol ogi cal fj ui %T an 1 ndiviaaal, and’or Tevels—of—apluralijy of soluple
factors in t § b'ipﬁl hgi cal fluid of an i®dieiRAal ani mal}  and
o]

i) i nf or niglsy agsociated with a plurality of ' rlaneters of | an
i ndi vi dual 20Q 1ai al ; i dent i fyi n@?’ﬁ’ﬁi%' ry where
i ndi vi dual ajh&m avi ng sai d di sease or nedi cal condifti on may bge

t hose i r¥i vi dual animals not havi ng sai d [di sease or
erein said identified catego#y is a biollogi cal marker
said ani mal node ® 64.] A nmethog

sl _nmarker for a g‘men di sease or mgdical in
~QLroviding aw Wi gy} nodel of| said disepse
e |$yLng.a bi ol ogi cal narker for said

differenti at
medi cal condj i H

bndition in the ani

di sease or i cal : pdel cgb saild di sease pr
medi cal con igi o4 apcording to the net h@dd)

89 = de = gnhostic or
prognostic ofeesaizl Hi seas® orP Qe nNs .

65. A et h}{c@ for pssaying @ c@ndi@ate therapeutic agent dirfected agai pst
a human digehse or nedical condition, the nethod conprl sing: 5

provi di ng an| ani mal . nodel of said disease or, dical‘conditigg;
identifying jat | eas® one bi ] ogi cal 18arker JP° said &Gease of nedi cal

diti : i d o Lai ;
f?ga!t |t Ingns:aindsglni mal m)delaﬁ J%‘@ g%ﬁ?gﬁ@?ﬁaf, ? magg

Figure 6



nmoni t or i ng¥Oe6§4EEponse of said biological nmarkers in sai d eorosso/mpdel

10 66. . A nethod for nonitoring the results of a clinical study
in humans with a given nmedi cal di sease or condition conprising:

eval uati ng biol ogical markers in humans that are honol ogues of bi ol ogi cal
mar ker s identified in animal nddel s of said nedical disease or

condi ti on. 6+~ A—rethed—er—d4si gni ng an i nproved ani nal

nmodel for a humgn disgase or 15 Bedical corlditi on conpri sing:

i dentifying human bi (FEogl cal nmarke®s relativg © said di sease or nedical
condi tion; O tailoringLhe aninal wfdel to nore accurately
sinul ate said dijseasem=or nedical condi tli @R by el evagid ng or reducing
the |l evel s of the anisal honol ogu; of said Human birel ogi cal marker.

20 68.] ARe or i nd’mi mal node) of a di sease or
medi cal conditidn &) ;),orrprl singT [ st © 1) obesi ni ng the

<ot ent | dELdat e ntdel s of saP@ di sease
“;.- e ';|n| ng the phapotype of
or gani sm havi ng |sai d di b “medi § ition; 25 i)
conparing the patenti al ani'mai rmd@l eDWIth t he phenotype of the
organi sns havi nd sai d di sease.or- n‘p”d ca‘; con on to identify the ani nmal
nodel phenot ype | t hat nost: cl o8ely 4t es t he phenotype of the
organi snms havi nq sai d di sease or. rrgdl cal condi tion;
wherei n sai d phgnotypes are conpriged of:
90 | e re
cell popul ations and/ d

phenotype of a plurallt};
or nedi cal condiftion;

a2 easi.20 assays relating to
mol ecul s,

ceI I

Ieastc20 ass§s rela

b) the results of & ngto gglublefactors; and
c) clinical paramefrs. B2 ~—  69. The phg:lotype of claim 38
wherein said organis s setected fromthe group l\' consisting of a
human, an aninmal, a pl a@®, "and a virus. 5.7 0. The phenot ype
of claim42 wherein saiRc¥iss or subclass or organigys is
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sel ect ed fwﬁ%cﬁ , group consi sting of humans, animals, planp&r@assh/MeIsus.
71. A net or evaluating the effects of a genetic alteration on a

pl ant or animl 10 conpri si ng: i) obt ai ning the
phenotype of said plant or aninmal that has been genetically altered
and the phenotype of the non-geneti cgl/by altered plant or animal; and

i) conpari ng the i plerratton—+n—the—genet _@ally altered and
non-genetically altered phenot ype %0 —g&riti fy changed paraneters; 15
wherein said p&n)type\; are conpri sed of?q a) t he
results of at agt 20|assays relating t®j|cel g)opul ations and/or cell
associ ated nol &u : —t byf~ the res@ts of at |east 20
assays relatingsto gpl ubl e factors; andp@ [ o0 C) cl i ni cal
par anet ers. ZOE 1 25 i3 o )
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