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health and Human Services Education Subcommittee Hearing on Medical Errors
December 13, 1999). These errors include problems arising from drug
interactions for a particular patient taking more than one drug, problems

20 | concerning the response of an individual to a particular drug and incorrect
medication for a particular condition. Medical errors further arise as a result of
misdiagnosis. This may occur as a result of insensitive diagnostic techniques or
a wide range of interpersonal variability in the manner in which a clinical state
is manifest. At present, there are few tools available for optimizing prognosis,

25 diagnosis and treatment of a medical condition taking into account the
particular phenotypé and genotype of an individual.

There has been increasing interest in herbal drugs or nutraceuticals.

These are often grown in developing countries and undergo little or no quality
control. It is frequently the case that one batch of a nutraceutical may be

30 effective, there is no assurance that a second batch will be effective Moreover,
analysis of nutraceuticals is problematic because these drugs are complex

mixtures in which little is known with respect to the active agent.
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profile data set, the first pr e 30 data set iInc ng a plurality of
menber s, Bhthompmbiein benstjuentjuanpanaof venstiteastsrselated fiettatount of a

distinct RNA or protein constituent jn a panel of )
measirentent of the const%tuents enables dasurement of the biological

condition; and producing a calibrated profile data set for the panel, wherein

20 each member of the calibrated profile data set is a function of a corresponding

| member of the first profile data set and a corresponding member of a baseline
profile data set for the panel, the calibrated profile data set providing a measure
of the biological condition of the subject.
In a preferred embodiment, a method is provided for evaluating a

25 biological condition of a subject, that includes obtaining from the subject a first
sample having at least one of fluid, cells and active agents; applying the first
sample or a portion thereof to a defined population of indicator cells; obtaining
from the indicator cells a second sample containing at least one of RNAs or
proteins; deriving from the second sample a first profile data set, the first profile

30 data set including a plurality of members, each member being a quantitative
measure of the amount of a distinct RNA or protein constituent in a panel of

constituents selected so that measurement of the constituents enables

2



constituents selected so that nmeasurenent of the constituents enabl es
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In a preferred embodiment, a method is provided for evaluating the
20 effect on a biological condition by a first agent in relation to the effect by a
second agent, including: obtaining, from first and second target populations of
cells to which the first and second agehts have been respectively administered,
first and second samples respectively, each sample having at least one of RNAs
and proteins; deriving from the first sample a first profile data set and from the
25 second sample a second profile data set, the profile data sets each including a
plurality of members, each member being a quantitative measure of the amount
of a distinct RNA or protein constituent in a panel of constituents selected so
that measurement of the constituents enables measurement of the biological
condition; and producing for the panel a first calibrated profile data set and a
30 second profile data set, wherein (i} each member of the first calibrated profile
data set is a function of a corresponding member of the first profile data set and

a corresponding member of a first baseline profile data set for the panel, and (ii)



data set is a function of a corresponding nmenber of the first profile data
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In a preferred embodiment, a digital storage medium is provided on
20 which is stored a plurality of records R, relating to a population of subjects, each
| record R, corresponding to a distinct instance P, of a computer readable profile

data set P wherein: each instance P, of the profile data set P relates to a distinct
sample derived from a subject, the sample having at least one of RNAs and
proteins; the profile data P set includes a plurality of members M,, each member

25 M, being a quantitative measure of the amount of a distinct RNA or protein
constituent in a panel of constituents selected so that measurement of the
constituents enables measurement of a biological condition; each record R,
includes, for each member M, of a corresponding distinct instance P, of the
profile data set P, a value corresponding to the value of the member M,; and

30 each record R, also includes a reference to a characteristic of the subject relative
to the record, the characteristic being at least one of age group, gender,

ethnicity, geographic location, diet, medical disorder, clinical indicator,
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data associated with
measurement of the biological condition; and producing a first instance of a

calibrated profile data set for the panel, wherein each member of an instance of

20 the calibrated profile data set is a function of a corresponding member of an
instance of the profile data set and a corresponding member of an instance of a
baseline profile data set for the panel, the calibrated profile data set providing a
measure of the biological condition of the subject; accessing data in a condition
database, the condition database having a plurality of records relating to a

25 population of subjects, each record corresponding to a distinct instance of the
calibrated profile data set; and evaluating the first instance of the calibrated
profile data set in relation to data in the condition database.

In a preferred embodiment of the invention, a method is provided of

displaying quantitative gene expression analysis data associated with

30 measurement of a biological condition, the method including; identifying a first
profile data set pertinent to the gene expression analysis data, the first profile

data set including a plurality of members, each member being a quantitative



30 neasurenent of a biological condition, the nethod including: identifying
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of the abexgressianvelues from multiple populations of cells for each locus in the panel;
and a third set of numbers corresponding to the ratio of the first set of values
20 and the second set of values with respect to each gene locus in the panel, the
third set being a calibrated profile data set; the profile data set and the calibrated
profile data set being descriptive of the first biological condition with respect to
the second biological condition.
In a preferred embodiment, a method for diagnosing a biological
25 condition of a subject is provided that includes: obtaining a sample from a
subject; subjecting a population of cells to the sample and determining the
presence of a first biological condition with respect to a second biological
condition according to any of the above claims.
In a preferred embodiment, a method is provided for diagnosing a
30 susceptibility for a biological condition in a subject, that includes obtaining a
sample from the subject; creating a descriptive record, accofding to the above,

wherein the baseline set of values is an average of second values contained in a
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accor di ngpluralithef etlitwetaestilptihtrnsatsbeiggprotipedateirdad; hngel i ne profile
data set for the _ biological condition. |n a preferred enbodi nent, a nethod

i's provi dBdedIrrmaines hipfeiel rARdHiom endiatermining thejerngresorhthechoi ce of a
pliral! typliobRE] ARGHEDLS vAE el OB Eiord © @ Sublect so as Lo change

a bi ol ogi ca onditronin a subj LTt bi ol ogical condition to a

second bi ol ogi &k #ﬁéﬁ&dfefd @nboditeénidh Bgsthod b EHASd Jor é@éﬁﬂsﬁiﬁ% e the
subject to each of a plurality of therapeutic agents; determning a

déscri pt i biolpgicakartivaly adactpropositiensianpidisgsebutidgrgpopulatipnaff celie above 25
descr) Dot AR P St s R bRl et L0 °
sets bei Nthe BAVRRAALEOA HsHY bRt U-ABRHNALREIRIAL oG£8l s5opdi tion; and
determ ni Qi%logical condition.
In a preferred embodiment, a method is provided for determining which
20 therapeutic agent from a choice of a plurality of therapeutic agents to administer
to a subject so as to change a biological condition in a subject from a first
biological condition to a second biological condition; including: subjecting a
sample from the subject to each of a plurality of therapeutic agents; determining
a descriptive record for each of the samples according to any of the above
25 described methods, comparing each of the calibrated profile data sets to a
library of calibrated profile data sets, the library of calibrated data sets being
grouped according to a predetermined biological condition; and determining
which of the therapeutic agents is capable of changing the first biological
condition in the subject to the second biological condition in the subject.
30 In a preferred embodiment, a method is provided for characterizing the

biological effectiveness of a single batch of a composition produced by a

manufacturing process, comprising: providing a fingerprint or signature profile



whi ch of the therapeutic agents is capable of changing the first biol ogical

condi tion sapiRwybj ect to the second biol ogi cal conditi O?%H%‘;E@Q}QQP&@B
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fingerprinhebsitgnature profile) on each container in the batch. In a
preferred enbodi ment, a nethod is provided for accessing biological 5

i nformati on on & aipiferspd smhadimenbd methed azevidrdifarinsoessinigieiolagicny:
making thecinformation.ayailable to,a user, | referred. enbodinent, a
method i s TG PR Hetlereasti Fofes b dtaicinliiose At R
consuner eMakd@brhRAfiohSvagRBRAs 1P a signature profile, including:
identifying the product using the signature profile. 10 In a preferred
enbodi ment, a donppieéerred egrbaniment uchetlodis@rodited fot corstaheat i ng a

bi ol ogi cal c&r%dj tion of subj ect or for evaluating a bjol oai cal condition
resul ti ng SVRBIRUORO RRrastuckwhgrert the epnsymergvaluasigsuis stepgadaenteon aredi um

havi . he, de;
el udi ngs =G BRARC HRB SR80 Rl N BB PEENER Heflecy® BRERE “or
the agent for A aplefiridd apbediReat, @ compiRsprRrantsrdict Sepioiaed forf i 1 st

data set, the first profile data set including a plurality 'of nenbers, each
nenber  bevalgatinguabiclagicdlwendiigueka sibjetteordopansluating adisldgicl RNA or
protein constituent.in el of .constituents,. selected so that

nmeasur eneht™ WSH]EB\%%PIE’U t@em&ma&n}xx&a@@%ﬁ@faﬁm%uﬁ ogi cal

condi ti onyddrsn kbl BelbaSEh e%l t ' h orand a
program cg}je for opI%.l gﬁgﬁ% yeprg?éc} %Qa%aﬁaggg%% p’)rag{ﬁ%eﬁg?tra set for

t he panel prégmanstadggecludintgha pregoum codadbr desdiing afsairipte fahi et ed

profile data set being a function_ of a corresponding nenber of the first
priofi | e oSHBled@r thgdsantior cadgenifiskle recids aprograma sede frr darbringa frat a  set

T T R
i nvent i onbeifgGOfRIitRESY lc@Rufbf the amount of a distinct RNA or protein
constituent in a panel of constituents selected so that measurement of the
constituents enables measurement of the biological condition; the profile data
20 set being stored in the record; and a program code for optionally producing a
| calibrated profile data set for the panel, for storage in the record, each member
of the calibrated profile data set being a function of a corresponding member of
the first profile data set and a corresponding member of a baseline profile data
set for the panel, the calibrated profile data set providing a measure of the
25 biological condition of the subject.

In a preferred embodiment of the invention, a computer system for
evaluating a biological condition of a subject or for evaluating a biclogical
condition resulting from the use of an agent is provided, the computer system,
including: a classification module for classifying a sample from the subject or

30 the agent in an identifiable record; a derivative module for deriving a first data
set, the first profile data set including a plurality of members, each member

being a quantitative measure of the amount of a distinct RNA or protein
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the constituents enabl es nmeasurenent of the biological condition; and a
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condi ti on affthtbéologhjabesnditionaf the ehigested enbodi ment, a nmethod is provided
for analyzing a patient for a biological condition at a renote site,
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Pref erred enbodi.nents of the iEve tion include the use of calibrated _
profile d&eaﬁi%%' aqCEPSIaE AELRITA ﬁefp fpbgre rayrEEng basrline prefile daessesi te in a

SuLect  ERMAo ARG GRLENL L AARGON LRIRAE ke el ol

condi ti on nmay erap I'c Irnterven feal th

condi t i onipageatdndexeilgiing thekisgicsl dondiguh bS thespatidig. of infection and
heal th status. For exanple, 20 calibrated precision profiles may be used to

meBsure a bi ol dgelearedsnbiedinaerits pf the inyeatiohdrclufle thexsapf ealibrated i ver) by

| | . h bi ect ., byt at dj. f f t sit t,
gener al Uy PR il Rrea o PR rm e Bhe bt St Sadition &l SreaTe iop Sobisinpl o,
per i pher afrobh AREmGRE kikdn Frbfta SR8RdGbrdty %&e.dgﬁgggﬁggigéﬁ&ﬁ{cﬁﬁgn di ment s

of the invention include the use of calibrate il e dat abases for

det er m ni hgludrediseaso gheapentnititerventiohst dging igadiit carlddtioning and
exercise, exposure to toxins, status of infection and health status. For example,
20 calibrated precision profiles may be used to zﬁeasure a biological condition(s) in
one site (for example, the liver) by sampling cells from the same subject, but at a
different site not generally considered a target for the biological condition, for
example, peripheral blood cells in the case of liver disease.
Preferred embodiments of the invention include the use of calibrated
25 profile databases for determining the biological condition of the subject that
includes placing a cell or fluid sample on indicator cells to assess the biological
condition, the biological condition including disease, therapeutic interventions,
aging, health conditioning and exercise, exposure to toxins, status of infection
and health status.
30 Preferred embodiments of the invention include the use of calibrated
profile data bases and profiles to assess, compare and contrast the bioactivities

of therapeutic agents and therapeutic agent candidates including comparison of




includes placing a cell or fluid sanple on indicator cells to assess the
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exposure to toxins, status_of infection and health status. 30 Preferred
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nmanagi ng dapelirsoprifilz ddthant fdr disdrete gepulhaghaiterddididt d&ﬁﬂihgﬁb@&ﬁt@ﬁlt S
i nclude nmethods of running a clinical trial using calibrated profile data
and dat abdRdyduynhdispasesggeagraphytathnisitys ageanthstate pbhealth. vitro and in vivo

t udi f the effect of the.agent at i, f, cel| d ..methods of
bui | dimg a ol BErereem SR RERNGY B RIBABhe R BrPeif snshome Badat a 20
and tradi kheRalviemsl Gk t3aé ahe BsbSincRRERE ISP h eﬁé}_@orgl?z\é’li%aﬁhecare

foregoing features of the invention will "be nore“readi |y understood by
r efSer encepregrama f ol | owi ng detail ed description, taken with reference to

the accorrpanyiArzﬂjl.ggga .er}xqgédfngler\t@ Er?clfﬁde methods of running a clinical trial using
calibrated profile data and databases containing calibrated profile data from in
vitro and in vive studies of the effect of the agent on populations of cells and
methods of building a clinical research network that uses calibrated profile data
20 and traditional medical data.

Brief Description of the Drawings

The foregoing features of the invention will be more readily understood
by reference to the following detailed description, taken with reference to the
accompanying drawings, in which:

25 Figure 1 is a diagram showing the flow of information from data acquired
in molecular pharmacology and toxicology, clinical testing,. and use of the data
for the application to individualized medicine.

Figure 2 is a diagram showing the drug discovery pathway of new
compounds from early leads to likely drug candidates. Although calibrated

30 profile data sets are indicated at the pre-clinical step, gene expression data can
be acquired and is useful at any of the stages shown. IND refers to investigative

new drug and refers to an early stage in regulatory review.



25 Figure 1 is a diagramshowing the flow of information fromdata acquired
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data for the application to individualized nmedicine. Figure agram

showi ng the drug,. di sgcovery pat hway of, new conpounds, fromearly, leads to
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drug and redrtidatetorititgalrdefficagrin dccoegatlwitl skeMiabvnbbaimdal/ fGA¥o 29

DECEMBER 2003 Figure 3'is a diagram presenting a conparison of in vivo and
in vitro preasepcwivention. forming calibrated profile data sets for rapidly

assessing produgt candidate toxicit nd efficacy.in accordance with
Several enbodi nEREE s p REABTBRLS NG PE ARPUISA TSN Bf GERE CAPTESSIANG agr am
showi ng t ol j . i; IV ' o
pre-cl igni alﬁgﬁ{d’%ﬁ%ﬁggﬁBﬁﬁﬁwﬁﬂgﬁﬁggéﬁﬁglﬁ ftnhnﬂg:gn d%r%glc]il?ﬁneair}t of the

present i rambbdimentfofghe @résens iraveditig, am showi ng a net hod i n accordance
w th an enbodinent of the present invention for obtaining profile data in
the absence of Figored&ta dingaamashewingtaaepratihresosdancesyitmanus. Figure 6

is a diagr i e_creation of |iprary of profile ta, associated
wth a praoe G i eRER! [ Etioran oBliihe Brttls ot R iR eY
present i VaRhLAE arfd B vrebdh@ dtaadididds! | ustrating the structure of a
profile data record in 15 accordance with an enbodi ment of the present

i nvention. Figufigu® 6 & addigagmasioiwihgshe atdatignafddilraenof profdeeem f or a

data record of, . the fype shown . .n Figure 7 and typical cqntexts in which
dat a r ecordeoGydyEit écfﬁﬂﬁ By of sUBREB BRI danes Vet R e ft phihepr esent

i nvention EéiQHriﬁv ffipws an enbodi ment of the present invention in which
profile ?6 at ?%n elther the raw or calibrated form is eval uated using

data froma ddtigheseisthdiagianibosielys fecensedrovRs profiletdses kecofd gur e 10
shows a schematic of a phase two clinical trial that utilizes gene
expr essi oAEIERNFS Wath 2D embedimght ohiePrpeamdinye)tiomdi cat es that the sane

Figure 8 is a diagram illustrating a data entry screen for a data record of
the type shown in Figure 7 and typical contexts in which data records may be
compiled in accordance with embodiments of the present invention.

Figure 9 shows an embodiment of the present invention in which profile

20 data, in either the raw or calibrated form, is evaluated using data from a
database that is remotely accessed over a network.

Figure 10 shows a schematic of a phase two clinical trial that utilizes gene
expression profiling (a) The right hand panel (b) indicates that the same
information may be used in Phase IV or post marketing studies to compare the

25 efficacy of already approved and marketed drugs or to guide the marketing of
such therapies; to guide the choice of therapy for an individual subject or
population from within a class of appropriate compounds.

Figure 11 is a bar graph that shows a graphical representation in the form
of a histogram representing calibrated profile data sets based on quantitative

30 expression of RNA in cells of 2 whole blood sample using a panel of 12
constituents where each constituent corresponds to a unique gene locus. (a) The

blood sample is stimulated ex vivo with heat killed staphylococci are further
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and is then furt er expose S%@ganbtgénﬁggﬁt}%g%?g {%Q%B@%#Aﬁhﬁﬂ 1£3LBeS)

as indi catregredentition df2calibrateti grrofitenddtawetstfoa wingdablddudiemakdted thaivoshows a
gr aphi cal repr esent ation of calibrated profile data sets for whol e bl ood

sti mul at edvdR ligopelysacehnrideddsi)yesing ﬁa?af@bofimstltusntsgeacfpmshﬁ@ﬂntg
Gene. pr oaoeriesPREMER s SROHRBIAF reth biediuts Bajotd v bidsa " 1"
anig - i nf | yERE aih ed '@Eﬁﬂ%ﬁﬁ%ﬁ?ﬁatof‘jﬁ%éﬁt@ r}ﬁaﬁ{cﬁr

met hyl pr edni sol one. The baseline profil a set er| ved from LPS
sti nul at edn¢ddafenotrtate mémeihyhnadmt))lcnel The bﬁsejmeqaﬂﬂﬂadatm igdephed Wi th a

| th t hat hi cal tat f calibrated
rof | e afopadast *ﬁvlﬁ@é?@rwﬁél&%&@%p@%ﬁ&ﬂo?e' "15’bl ool (a) 691116
and (b) 991028 %@ﬂe%tdr@%aﬁr}g%ﬁrs%ﬁﬂ' aldea >8§‘ﬂ%ft ghg Cg,%r'é%k@’% ng a

panel of 24 ne each corres o ag

basel i ne pepresh&aciahaufs&lﬁbﬂae@dlpr@fﬂéldA@Qsétgﬁmw\m ﬂﬁ‘ﬁér@ﬁ!t%h Rs of Réhole
callbrateg data sets for cells exposed for six hours to three inflanmation

i nduci ng &) 2211 90t (8 QOLPRE nedlecting the llkliol'l(l’@@als?@adh‘mmwm celland
) A AR e G R £
pr gf 5 gioggas’iﬂﬁ@tprbﬂle éé't@\&‘ét BeiflpREtvedpsPA QD RENE EThARR I MR Ad 991116
sets for cells exposed for six hours to three inflammation inducing agents
(lipopolysaccharide, heat killed staphylococci, and phytohemaglutinin) are
20 compared for each sample. (c) shows a direct comparison of LPS stimulated
991116 with respect to 991028 as the baseline profile data set (d) shows a direct
comparison between unstimulated 991116 and 991028.
Figure 14 is a bar graph with a logarithmic axis that shows a graphical
representation of calibrated profile data sets using a panel of 22 constituents,
25 each constituent corresponding to a gene locus, the baseline profile data set
being derived from untreated cells. Whole blood is exposed for six hours ex vivo
to three inflammation inducing agents (lipopolysaccharide, heat killed
staphylococci, and phytohemaglutinin) which are then treated with a single
anti-inflammatory agent (methy! prednisolone) to reveal similarities and

30 differences in the effect of a single agent on cell populations differing in their

biological condition.
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constituents, each constituent corresponding to a gene [ocus, the
baseline profilg data_set. being derived fromuntreated cells. Wole blood
is exposed for Sigkre 2 B3 G106 With & Mgas g %‘ﬂﬁgﬁqféhomgﬁ'%l%ents
(i popoly i akill . Y. i | utinin)
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predni sol aagibritedrdus st wfds kahisubRet @uBje202ivhba{RNees tidatéd g, sihect of a
single agent on cell populations differing in their biological condition.
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subj ect pisublect Brehfedvin\tevd wWekidBamathgidhel (BabjecsBMIhe 1ds sGgen treated ex
vivo (in vitro) and the third data set refers to a second subject treated

in vivo wdemaetetmie thespredusibijty endipredidiebilisy af sets vinddimvist) at e t he
reproduci bility an redictabil.ity of an ex vivg (i.n vitro) treatnent of
bl ood co 5@6{150%1009&;@11@98@5@&@% Ui treatmens yhh Hiweshme agantadhei gure al so

shgws m n jatd Iﬁefq,(;‘r j { L ects. flecting
init[ber per sggg @\E}gs?’lég%ﬁsﬁf@%% 5ane 0 fﬁﬁ%ﬁ{%{léf{ﬁgﬁ} cslﬁfiéghgtr%l\s/n %Cré%. The
basel i ne peftddting idedrpetsinal sadahiline dAfFa18]1 b4 eqitiuvhgliepbdaaddf mam t he
cognate subject. Figure 16 is a bar graph with a |lo aritﬁm’c y axi s that
shows a gPagilinegrofiledatanes isedrritddofiont unﬁﬁﬁﬂ@damfb@leﬁﬂmd frond hercagnate f or
whol e bl ood, where one calibrated data set refers to (a) 2 subjects who
have been>tP8Sted in vivo with an inactive pl acebo for 3 days and (b)

active predni sglane 1665 a%aggg%%ﬁi%wlorﬁm{tgﬁﬁg y B @hat shoks afgg caPme

vari ati on between sanples f ere jects treated w t he sane
drifig. Theretaeserdetion dénaitvhtet prafileidbta saty fafwRolerdspd mdese aceoss t he sane

Quant 1 oS DFRIEL Ha SE LR A B FHE AR BV e GRtteduR B han
provi ded. i IREDRRIbIGPS AhYL End W PaciRe friafiRblotRbol BURNRLHEGt ed whol e
mg/day. The data set shows some variation between samples from different
subjects treated with the same drug. The data sets demonstrate similarity of
20 responses across the same gene loci, as well as, quantitative variation at other
loci suggesting quantifiable interpersonal variation. A panel of eight members
is provided. The baseline profile data set is derived from untreated whole
blood.
Figure 17 is a bar graph with logarithmic y axis that shows a graphical
25 representation of calibrated precision profile data sets for two Samples taken
from a single subject within a 19 day period using a panel (e.g., inflammation
panel) of 24 members where each member corresponds to a unique gene locus.
The baseline profile data set relates to peripheral blood taken from the subject
prior to treatment.
30 Figure 18 (a-e) are bar graphs with a logarithmic axis that show a
graphical representation of calibrated profile data sets for each of 5 subjects from

which a blood sample has been taken. Each of the blood samples was exposed
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donor. Figure 19giqs a bar gr SE with a gogarith%&%ﬂ{ﬁ?goﬁg{%rgkg%lca
gr aphi cal repesestéivnafi@iiboited gprofikead &td sptsdbi teredatifferwait subjectsHavaey

di fferent bj eci}s havi ng i.fferent biolaogical conditions using a panel
with 24 céﬁgﬁ*% Fﬁlé’gm?ﬂ%orffﬁﬁpﬂﬁ using ypaneleith 24 konstitenini The yrofde or di ng
t h ksl hai: . i .d] . i i tur.e panel .
(330 shovs BT B B B b e el iR ek B A6 R e
for a nondiapkstic sighatafopsnd. ¢9)lshbiateehibrafdd Sradné datedet FQ a §nokEP] ect

W th chronic obstructive. pulnonary di sease agai nst a baseline for a
subj ect | agrinsga basding fosaswn-shekens®) shewp rofiibeatdd raofket ddts seeforaed f rom

15 bj .that,is "nor " with respect ;,to these conditjons. Figure 20
st 1 at SUPERER Al Pt SyUREBaTE dheate henTt A oS R Iona om o
si m | arlystibeat ekiP@RHIsA 5O ke, &h%m@iﬁéﬁfbf% dabesdi8SR §\%:lt ordaSi Ngl e

animal conpared to I'ts experinmental coho (n=5 ani nmal's respect to a
sildgl e | osulgje¢tiGBat B) ricsnml bwiidecksp@ttdoihesd comelilahss set i s the cohort

average. 20 The, figures shows that this anjmal varied significantly from
the daily, po {ﬁ“&giligﬁﬁ‘é%%fﬁbg‘ﬁfﬁntlﬁ vidnal resReNIARyRandTe cﬂﬁténglﬂlahgc,i but

became mopgnsh Brhfrly treated population. A comparison of the response of a single
animal compared to its experimental cohort (n=5 animals) with respect to a
single locus (GST-P) is provided. The baseline data set is the cohort average.

20 The figures shows that this animal varied significantly from the daily,
population average in the first two days of the study, but became more similar
to the cohort average with time after treatment with acetaminophen.

Figure 21 is a bar graph with a logarithmic axis that shows a graphical
_ representation of calibrated profile data sets for samples of blood treated ex vivo

25 with LPS or LPS and one of three anti-inflammatory herbals (Echinacea, Arnica
or Siberian Ginseng) at a concentration of 200 ug/ml. A panel of 24 constituents
is used. The baseline profile data set is derived from LPS stimulated cells absent
a herbal treatment. The figure illustrates the effectiveness of the use of the
calibrated precision profile to investigate the overall effects of complex

30 compounds such as nutraceuticals whose biblogical effect is a summation of
more than one activity. In this case, each of the herbals is consumed as an

immunostimulant, however the calibrated precision profiles reveal a unique
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to the cohort average with tinme after treatnent wi th acetam nophen. Figure

21 is a bassHraghiyyi th a logarithmc axis that shows a gra i'[f%(lf
repr esent at?%r{ of ééMaI ibrated profile data sets for sanpl esﬁg I(E)I(\)n(?ﬁ]?ezg?gd

ex vivo 25 with LPS or LPS a % one of three anti-inflammtory herbals

( Echi naceaPathgmy %@%?agi%@rﬁ&z efthyaryynostimlatory emc anti-rflanmzdoryug/ i . A
panel of 2?41;1:&@ stituents 1is used. The baseline profile data set is derived
fromLPS stimil'ated cells absent a herbal treatnment. The figure

i 11ustrates theFigifeo? ivebessraph Whh ausgafthhieaxis #hdtihatad n%fa‘ga%ﬁc%il on
profile to investigate the overall effects of conplex 30 conpounds such as

nut r aceut irepresentadsm of Gilibyated|profileedataisetssfos sammgt ésonf lbod teaeed bamivone
actjivity. | IS C , each,of the herbals is consuned as an _
i rm‘{mos%/i ﬂﬁﬂghﬁ%§%ﬂg§/@§%@h¥krﬁgp§9§@e&%@§F‘Ba Hneta. | Bae basgline a uni que
14 2331/ 1%%%1‘_2321{2@@{5%% ?rgg%ipc%é rstiJTé’WS a mxture of both

ammat ory

i munostirmulatory and anti-in effects. Figure 22 is a bar graph

with a | ogarit Ifizaredd 5 dhatgraphweitla a b aaiitealc axiePheskowaki GApRical
calibrated profile data sets for sanples of blood treated ex vFvo S wth
LPS or LPSeprrsentiop grcabibraded prefilerdatPsetsddr samplea of THEP-Baslh treatqst of i | e

d is d bl.ood | e.. Ei 23 | bar . h w
ogar ¢ G ULIRS FHES SHOATR g S e rbri P BeiTaft o SR & Fmg) ok 2
prafile dabassintd OrhsimRligs g%fiﬂé'ﬂ%?c&s&ﬁh LS tidafdi “?f’ﬂ’l-i“‘gélﬁz Iéﬂ%oﬁémleps and

Arnica at three different contCentrations using a pane

const i t ueillsstrathea beseritresiopr wEporsedaith regbedt so tind g@as @hrekiod ae@isks. The
figure illustrates a concentration response with respect to the gene

expr essi off%e3beated oot i brated profile. Figure 24 is a bar graph with a

| ogarithm c axi : i cal resentation of calibrated
profile data sg?%[%(?% 1%%%?@%@%%’%{*@?%@@% S%fé”se&g{ﬁR}BC ith four
di f f er ent rqores@mitatiah obralitdatef picghe aafeeﬁewﬁirrﬁn%ﬂ@@aﬁrmﬁ BellQBskblt uent s.
The baseline profile data set is untreated THP-1 cells. Figure 25

i 11ust r at @sviphaviths fowtdifireerd apimencéal byands bEEckingcrmpasieg agiaatel vB8 ef fi cacy
across brands., or different fornulatjons. Calibr profile data sets for
her bal pr%%éf’?%?%tﬁ's T}lﬁg}ﬁf’%ﬂef@ogﬁ? gﬁgrﬁ??é%’t‘ﬂ%‘%tﬁgtsﬁg?ée@hﬁn th respect to an
20 i ndi cat or PR O A1ERtdted S URnd La @b 2 &DBISEIE S RO GALL YelaliliE
basel i ne profil
efficacy across brands, or different formulations. Calibrated profile data sets for
herbal preparations from different manufacturing sources with respect to an
20 - indicator monocytic cell line (THP-1) are shown graphically, the baseline profile
data set being THP-1 cells absent the herbal. (a) three commercial herbal
Echinacea preparations at 250 (ug/ml); (b) three herbal preparations at different
concentrations (250ug/ml, 50ug/ml and 3-10ug/ml) (c) four commercial

Echinacea brands at 250 ug/ml).

25 Detailed Description of Specific Embodiments

As used in this description and the accompanying claims, the following
terms shall have the meanings indicated, unless the context otherwise requires:
A “collection of cells” is a set of cells, wherein the set has at least one

constituent,
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data set being THP-1 cells absent the herbal. (a) three conmmercial herbal

Echi nacea jons at 250 (ug/m); (b) three herbal pr i
di fferent j%ggﬁ?g?i{dr ations (250ug/m, 50ug/m and 3-10ug/ m?@gﬁé*@@;r@hoos

commerci al Echjnacea, br and e?lt”'25? cgg/m). 25 Detail ed Description, of
Speci fi ¢ EmbodifreRPBURIATsicrelln” fnfludereans opmiose celi 4 moPadatinmpangalisg

cL e, SLADH 0 AP0l DFNEAE RSO AEhER! g 208 1e

cont ext of r equ ion is7a cells,

wher ei n t hegsRtuhtfesdir detiagiit@Bewheanadll &ualires nddy Béﬁilﬁﬁ& W cbPitiEEEEYBER
2003 A "popul ation of cells" includes one or noré cells. popul ati on of

cel | s mayel eiiliuresofeailagyotic of prokeryotic ¢allsy iGalblines damrtespritmaryi t r o

cul tures may includ organ cultures or cell %ﬂlﬁftres ¥\/n(§f§ cell cultures
may be pr FHEFYESRY RgeE- 8- 8 acmm%ﬁvg@% 9F §519ad BRCHRIGAY yot i ¢
cells. Ce i i I . : froma
Sonor. {1 CORSyBHIERS R SR o Gl B R IRhARll BRR Eicrhifh TOT A

or can begwairabl i shed cell lines or mcrobial strains. A "region of the
subject” fromwhich proteins _are obtained may be (but is not required to

be) the sane pdrfregion abtheubiect” frosmviicie prdiainsisee ebtstined may ke (g is

|l ecti f cell | at i f cells, Th | d the.protei
mmy. bot hBeffsiastis e TnE B a5tk e B Lo TR abh e SRR | vel v,
fop examplsiectioRtorcRll or IPoRatiH 8f A8H. fierrelt aad tﬁ@%@@ﬁwm%@oﬂ% may be

obtained froma scraping-of tissue or vice versa. S arly, the proteins
may be obbaph&dnéd rmm bioateobthetsibjest)ipeetampler fkamplieclywfereamplbe cel | s

may be obtai ned el sewhere, 5 as, for anpl e, frombplood. A "panel" of
genes is éﬂ lsamajggﬁegtqlﬁ%d%w%gloadﬁ S piieing may beehiined Komar mat | ve"
condi tion, ' : efole ey =3 L 0] ed neans
t he condi%@%%&géﬁi%ﬁ%joéggy&&gﬁgﬁ%wf £4e%c%t%ﬁg %éé\‘}};tr)]el {%ﬁhéeéfrgu ] ect
happens terihe of tid Qibijeg, forexumplé, sehseas 8@ Aflls wapbesbtaned elsehaede

i ncl udes the gene product whet her messenger RNA or protein resulting from

t Aans| at | ¥nforexamepleeEeENBWOdRNA. A "I arge number" of data sets based on a

common panel  of ’%%?1%?’ of ge%es is a set of genes including at least two constituents.

A “normative” condition of a subject to whom a composition is to be
administered means the condition of a subject before administration, even if the
subject happens to be suffering from a disease.

20 An “expression” of a gene includes the gene product whether messenger
RINA or protein resulting from translation of the messenger RNA.

A “large number” of data sets based on a common panel of genes is a
number of data sets sufficiently large to permit a statistically significant
conclusion to be drawn with respect to an instance of a data set based on the

25 same panel.

A "“biological condition” of a subject is the condition of the subject in a
pertinent realm that is under observation, and such realm may include any
aspect of the subject capable of being monitored for change in condition, such as
health, disease including cancer; trauma; aging; infection; tissue degeneration;

30 developmental steps; physical fitness; obesity, or mood. As can be seen, the
conditions may be chronic or acute or simply transient. Moreover, a targeted

biological condition may be manifest throughout the organism or population of



nunber of data sets sufficiently large to permt a statistically

significanits @gision to be drawn with respect to an ins NEC
set based oﬁlt%g 25 sane panel. A "biological condition” %? a SI%I&EBZEJ?QPQ?:

t he conditiﬂn of the subject. in a pertinent realmthat is under

obser vat i GRS ShEPAepresEdrtgliay SPeeiiseEgan (sudhsasalindiearh 6ye abpland)capabl e
of being i ed:for . I 0 gLl o as ; health., di sease

i ncl udi ngq?{aént%gﬁl; q)tlélg) h‘%?gglg‘?iﬁfé’;ﬂ ﬁﬁ@gg %gn,p h? ?@zol%c%lézagﬁg}% iron; 30

devel opnent al Step%lirehydingabtritibiessa selbeetlohe tFa FRRPosiBN GRPIRRbEEEN,
the conditions may be chronic or acute or sinply transient. reover, a
targeted ®REubEictH! a cbnighl iria imeglveeadministesing fheawgipsitioter ptagabd sm or
popul ati o f 16.2331/109 29 CEMBER 2003 cells or.nay be restricted to
D B 1 0 Biegibitcdin oa Bree Wil PRotosg s anb sy hichtihe Stbiest iaskel ogi cal
condi ti onf{pn} C?gee,;, y [ j i b1 Ok o] ¥ Rl stration”
of a sel eié?ggg% ofh %ghéggﬁgggkﬁggﬁéﬁ%ﬁg%g%&;% ?8@%%%%@?0?% ﬁﬂgﬁﬁhi cal
trial invol vesAadfirmgastsent sguriytiéviagrel sheludmhomi@odssstisms, dfntdkeasibj ect

in accor dagce with a protocol pursuant to which the Subject |acks know edge
whet her t Rends; 45t ankealigepaimsenlyda this contedsnmpegimalbhubmay b mcebo.  An

"organisny_J iving cell including.m croorganisis, aninmals and

pl ant s. %ﬂjé%r%g‘%/n#éq%%%%ﬂi ?ﬁ?'ﬁ"?ﬁ@br"%@%ﬁ’&tﬂd Nﬁﬁﬁﬁ%te'@ﬁte'ﬁay be a

vant ebr at €z peNEelecsAs €. 9., a zebra fish, or an invertebrate, as, e.g.
10 Caenorhabditis el egans. An "agent" is a conposition or a stimulus. A
"stinulus" mayAnrfelgedt’ isfacrompositipsh er alstinaviuel #t “shironlus;’ nady Irichide, Ffer apy

for seasonal affective disorder, or treatment of psoriasis with psoralen
or treat @R Lﬁ@?&@?&‘&ﬂrtﬁaoéhﬁgaﬂﬁaPYé‘éﬁ wrasenal afiesbve disorder; or adi at i on

exposure, Y Lti-gn’ | u 1ical_cq un

it raceut T ouner of GRRASE Bl pedr o R e rich A SRR VR Sihectien

"cl i ni calradiudictizbaeéds, Htlayrafintionod:g@isaad, cdat AmcusRbsloMantiuded a
conjunction with other data in eval uating the physiol ogical condition of a
cdt | ect i sheptcaldompindia Haresaysisnl mcomitisatien of rermpodads,mre aimplesal

i ndi Catorrﬁ'xt&xoe A "signature panel" is any panel representing a subclass of
constitudnts Sahere the subcl ass of constituents is selected according to

the relativel ya Wiical indicator” is any physiological datum used alone or in
conjunction with other data in evaluating the physiological condition of a
collection of cells or of an organism. This term includes pre-clinical indicators.
20 A “signature panel” is any panel representing a subclass of constituents
where the subclass of constituents is selected according to the relatively high
level of information concerning a biological condition imparted by each member
of the data set.
“Distinct RNA or protein constituent” in a panel of constituents is a panel
25 that includes at least one of RNA and protein and each constituent of the panel
is distinct.
A preferred embodiment of the invention is the formation of calibrated
data sets that describe a biological condition or an effect of an agent on a
biological condition. A calibrated data set represents a set of values that
30 correspond to variations in gene expression where the variations are
informative. This approach does not require comprehensive analysis of all gene

expression in target cells associated with a particular condition. Nor is any one
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| evel of information concerning a biological condition inparted by each

menber ofzéﬁ?lsdgi@é&aset. "Distinct RNA or protein consti tug?%ﬁ@g@ﬁg%m

of constituen panel 25 that includes at | east one O
protein and elach constituent of the panel is_distinct. A preferred
enbodi nentSiBgletgeneilacesnecsrsary ok parieuHar signifiseneal Rathar epattgem of set s t hat

enbodi rment>'Be!< %2 P2 Bt gt ol set s th
ondi 11 on_ " PPEiRosREbAM AR e Aol £ LGP b 85" °°

condi ti on

cor r espontpdrfick R cahH R, | ThA@RIRaEYRhEIS R MRS Eeddeo AN ALTARAS bat ©
I nformative. This approach does riot require conprehiensive anal ysis of all

gene expretwirancdrrele@egaayckd bgabkdwdd Bt edalvatinga prarel bf cdratiteentdiof i on.

Nor _ i 2331/ 109 9 DE ER 2003 l.e e | § il

of bar t 1 CUPATORSPgirs KaRERAITIM HBRO 00 AORSIHERR) AUtV ENY (B EOHel o) |5
ht th | \ ] . L cyl &

Condi ti on BPRer BHa R e s FRIBHEAE Lh oA T en¥ele SRt b s

a corr el atthemadsinfoemasivabdisbed payti@ilat entdifignandpBekelebtegonst i tuents of 5
reasonabl e size (for exanple up to 100 constituent’s) and iteratively

testing theforgatizesupgreup ohconstitients i erpadiel arydre sededtipdthat or for the

bj f wh he i nf ar. ' |l oci, f I gul
Condi ¢ | on CHil/>BBUK S e PACTCUT i SPATIPD GRe.Ibis s orP BRREtier RsRoa n o

papel may yhesisahREESANED 2k Dalre LRk v‘fﬁ‘%)‘ £ 05 aRidpd fie.cONdi tion
and this sub%lggup rrz%ntnene%%gorre %% tL%l Si nlgt u‘?g%@%&%e r?gﬂ%i ghat ure
panel giving r iséutthewerabgdathents of thé irventibn, &y tilgraebdatarenfs of t he
i nvention, any calibrated data set for an individual that has nore menbers

than ref | B¥tividuadthat hasagpee wiegrhars tharpretlertivegia single sigaatuse paakl br at ed

profiles COF 10 i1 _S] r R .S _t.here

potenti al H}%’L?eoﬁ%?ecgg&%%E?%gg%{%Pe?%#%tséég%éﬁpgntg 4 1%%%15 5 a

bi ol ogi capas&lpdhdreby polterails; PlovidingshevVBassi@ iRy meEh&#13Rg 8 abtlon of
transcribed RNA in a cell as a result of an environnmental change or aging

i San exqubitlegicyl carslitiprionesetelganesoMedsurensepvokdisgeaircehhscribedhni ques
Censi t1vi RO e hEl b PBRURr ¥hERbBrE T hego i AemesSan auiRbent i on
whi ch ar eséﬂisftﬁ@rﬁ@aé&e%%@f&?oﬁge 8Pa eBRNGEH N GABPIEBLYS tddadtSCr i bed RNA,
provi de a neans to focus and interpret
quantify transcribed RINA in a cell add to the sensitivity of the approach. The
preferred embodiments of the invention, which are directed to patterns of
20 change in amounts of transcribed RNA, provide a means to focus and interpret
this rich information. |
In contrast to the above approach, much attention in the prior art has
been directed to the sequencing of the human genome and the identification of
all the genes encoded therein. Accompanying the growing amount of sequence
25 data, microarrays provide a means to survey thousands of gene sequences for
mutations. Microarrays are being used to provide DNA profiles that identify
mutations in an individual and those mutations will be associated with
predictions concerning development of disease in those individuals.
Transcriptomics and proteomics is now the focus of increasing attention. These
30 studies are directed to analyzing the entire body of RNA and protein produced

by living cells. Microarrays provide a method for analyzing many thousands of

different human RNAs as to whether they are expressed and by which cells. For
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this rich information. In contrast to the above approach, nmuch attention in

the prior Béll?ﬁ%obeen directed to the sequencing of the Eé”l’fiﬁb@ﬁl%ﬁzﬂﬁﬂ
a e

the identifrication of all the genes encoded therein. Acconpanyl ng
growi ng anount %L sequence 25 data, mcroar rﬁﬁ\fs provide a nmeans to survey
t housands &¥aRgptfe adugisshuadertaken ky the Notionalf enesadnatjtte padisshery tased t o

provi de DNA i ! I . tions In an {;ndividual ,and those
mut at i ons W%g@e%%ggg?%‘g&% ‘%)E]*/’a%&fe%ﬁ’e“lef&%§a%%%¥§8pﬁﬂk?aegf8%ﬁf18%nent of
di sease i n50,008 gehdrckhvt Atédd Sive it loRRT ThEFOMNESrsAMthe ¥ O SO PR shigdiBQW t he
focus of increaSing attention. These 30 studies are directed to anal yzing
the enti r etdigléntify nexel candempdnigsi thaparedliveated trykhdaking ot bt snhathdng e ays

provi de a net hod. for, anal yzi ng. map housands ﬂl gi fferent hunan RNAs as
to whet herP¥ tlé’i“é)fész)tPEZEE(& id %W NEROBEY Lae apd-enpme Bysingso
DECEMBER . I i 0 er

st tut e a5t nap 4 tmBE O ey DAL b TRk B COhery SR8 R e ancer

cel I's, hawieevtaheateridad, ROY 2000,6553;aén Howad] ¥ Tite BbiARRnMticBTIRdcancers.
The goal of these studies is to’'identify novel cancer drugs that are

di rected tRush&eientidicdimenicardrindidty piafeCarglriizeelt Beyoret thedtmian pr ot ei ns.

(Kat hryn own, The H Genone, Busi.ness, , Toda Scientific American, July
2000, p.5g?’e’h?fPF'a ﬁ@ﬁfﬂ‘?ﬁmﬁhﬁ?%@%%éﬁm&Pﬁﬂ By Ieteicngen. July
2099, P. 5¥aleRAidoMaRdoreT it Bh @ ' : Ry

Aneri can, JS‘% 2000, p.oglée; ﬁé%%%gﬁﬁgﬁo%aﬁg%ﬁ%%ﬁ%%g%@

Sci enti f i dniarelattamshigsib/g@RB0n healifi anal diséase arpbenigasbriuctef @rence) . 10
Maj or efforts in_correlating.genetic variation of individuals and the

funct i onalvariey ef fsriia milndusdhe segle nugleptide melpmerphisanemsarigumei ng

conduct ed i ety . = i th I_Nngtl ucl,eot L. de

pol ynor phia%l % tglgr%or aﬁu%lg%rﬁ%g? @%ﬁﬁ‘é@%@éﬁ%&e@@?ﬁ??ﬁ %&hgt al .
Nat ure Bi ¢T9ghpol1dgy. THe EpiRAOmCAdsbtiunT PRirkRbASADR o0 \Sfdnowia pl ans to
anal yze sets of genone 15 fragments from both heal thy and diSeased

i nthi vi duaf@gmenth&asnboth hedtlsnand Hiseased inckvisksialSinoiherd08 diffennat i onal :
of genes houy Gesiss [P SRR RLART Resrpion 1 1S pideie of tha
condi ti ongedRsaRbERIAE aBEbIde Btdrebdidh of g@ﬂfest DsOBAR R 1BENSaRXRAILSS ON i n
absol ute anounts including by subtractive nethods
condition with the presence of that condition. Examples of prior art that seek to
-measure gene expression in absolute amounts including by subtractive methods
20 or by determining amounts with respect to housekeeping genes or by targeting
a single gene expression system are U.S. 5,643,765; U.S. 5,811,231; U.S. 5,846,720:
U.S. 5,866,330; U.S. 5,968,784; U.S. 5,994,076, WO 97/41261; WO 98/24935; WO
99/11822; WO 99/44063; WO 99 /46403, WO 99/57130; WO00/22172 and
WO00/11208.
25 We have taken a different and novel approach to the above by identifying
reproducible patterns of variation of gene expression that are informative by
virtue of the degfee of variation between a sample and a baseline for example a
subject with the condition and the subject that lacks the condition. The
variations may be correlated with other non- genetic indications such as clinical
30 indicators (for humans) of a traditional nature but are not required per se to be

causative. Accordingly, the amount of gene expression product (for example

RNA transcript) produced by a gene locus in a cell under certain circumstances
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20 or by determ ning amobunts with respect to housekeepi ng genes or by
targeting i gene expression systemare U S. 5,643, Exsyf

5, 811, 231;2%@%16%{]@46 720; U S. 5,866,330; U S. 5,968, 784Z§§ @%28%
WO 97/ 41261; WO 98/ 24%{?@; WO 99/11822; WD 99/44063; WO 99/46403; WO
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effects and dose éffectiveness of
conditions; (b) predictions of tox1colog1ca1 effects and dose effectiveness of a
composition or mixture of compositions for an individual or in a population; (c)
20 determining how two different agents administered in a single treatment might
interact so as to detect any of synergistic, additive, negative, neutral of toxic
activity (d) performing pre-clinical and clinical trials by providing new criteria
for pre-selecting subjects according to informative profile data sets for revealing
disease status and conducting preliminary dosage studies for these patients
25 prior to conducting phase 1 or 2 trials. Gene expression profiling may be used
to reduce the cost of phase 3 clinical trials and may be used beyond phase 3
trials; (e) labeling for approved drugs; (f) selection of suitable medication in a
class of medications for a particular patient that is directed to their unique
physiology; (g) diagnosing or determining a prognosis of a medical condition or
30 an infection which may precede onset of symptoms or alternatively diagnosing

adverse side effects associated with administration of a therapeutic agent; (h)

20
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Panels

20 Steps in selecting constituents in a panel include searching publicly

available medical literature for RNA or proteins or sets of RN As or proteins that
directly or indirectly vary with a particular biological condition. A panel
containing up to 100 constituents may be selected. According to the condition
being examined, just a small subset of the panel constituents may be

25 informative. In determining membership of the pane] of genes, it is not
necessary for the panel to be an exhaustive selection. Rather it is desired to
obtain from the panel an expression profile that discriminates consistently with
respect to the targeted physiological or biological condition. Moreover, a panel
1s not necessarily selected according to an expected profile of gene expression in

30 cells that directly respond to a biological effect. For example, gene expression

associated with liver metabolism may be analyzed in a blood sample. Figures 20
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inflammatory condition, or an infection, etc. can be identified and cumulatively
larger populations can be obtained to refine the correlations. A health profile
20 can then be generated for an individual subject using a low volume blood
sample. The blood sample can be analyzed for expression profile data of about
100 - 500 genes, comprising markers or surrogate markers of a number of
medical conditions (Fig. 1: right panel). Panels of varying sizes may be utilized
as necessary and subsequent refinements in methodology may lead to selection
25 of subsets having panels as large as 15 genes or 12 genes or as small as 6, 5, 4, 3
or 2 genes.

It is envisaged that any single biological condition may be described by a
signature panel having a small number of highly informative constituents
providing a signature calibrated profile (also referred to as a fingerprint). The

30 presence of highly informative loci is demonstrated in several of the
accompanying figures. For example, Figure 11(a) II-2, Il-4 and II-5 appeared to

be highly informative. Highly informative constituents in Figure 21 include the
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cox- 1 and mmp-3) a cell growth and differentiation panel (c-fos, cjun and STAT3), a
toxicity panel (SOD-1, TACE, GR, HSP70, GST, c-fos, c-jun, INOS) and a liver

20 metabolism panel (INOS, cyp-a and u-pa). Other panels include skin response or

prostate cancer or endothelial/cardiovascular response panels or cell growth or
differentiation or liver metabolism panels. Although provided as examples, the
above panels are not intended to be limiting.

Gene Expression

25 For measuring the amount of a particular RNA in a sample, we have used
methods known to one of ordinary skill in the art to extract and quénﬁfy
transcribed RNA from a sample with respect to a constituent of a panel. RNA is
extracted from a sample such as a tissue, body fluid, or culture medium in
which a population of a subject might be growing. For example, cells may be

30 lysed and RNA eluted in a suitable solution in which to conduct a DNAse
reaction. First strand synthesis may then performed using a reverse

transcriptase. Gene amplification, more specifically quantitative PCR assays,

23
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Alternatively or in combination with amplification of the target transcript,

amplification of the reporter signal may also be used. Amplification of the

20 target template may be accomplished by isothermic gene amplification
strategies, or by gene amplification by thermal cycling such as PCR. Itis
desirable to obtain a definable and reproducible correlation between the
amplified target or reporter and the concentration of starting templates.

It is envisaged that techniques in the art using microfluidics for example

25 and highly sensitive markers will enable quantitation of RNA to occur directly
from a single cell or lysed cell. This may rely on amplification of a marker but
may not require amplification of the transcripts themselves. The amount of
transcript measured for any particular locus is a data point or member of the
first profile data set for a particular panel.

30 According to embodiments of the invention, a first profile data set is
derived from the sample, the first profile data set including a plurality of

members, each member being a quantitative measure of the amount of a RNA
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~ biological condition. The concept of biological condition encompasses any state

in which a cell or population of cells might be at any one time. This state might
20 reflect geography of samples, sex of subjects or any other discriminator. Some
of the discriminators may overlap. The libraries might also be accessed for
records associated with a single subject or particular clinical trial. The
classification of baseline profile data sets may further be annotated with medical
information about a particular subject, a medical condition, a particular agent
25 etc.

The choice of a baseline profile data set for creating a calibrated profile
data set is related to the biological condition to be evaluated, monitored, or
predicted, as well as, the intended use of the calibrated panel, e.g., as to monitor
drug development, quality control or other uses. It might be desirable to access

30 baseline profile data sets from the same subject for whom a first profile data set

is obtained or from different subject at varying times, exposures to stimuli,

25
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optionally t Irst pro e data set although the first profile
Selected baseline profile data sets may be also be used as a standard by

which to judge manufacturing lots in terms of efficacy, toxicity, etc. Where the
20 effect of a therapeutic agent is being measured, the baseline data set might
correspond to gene expression profiles taken before administration of the agent.
Where quality control for a newly manufactured product is being determined,
the baseline data set might correspond with a gold standard for that product.
However, any suitable normalization techniques may be employed. For
25 example, an average baseline profile data set is obtained from authentic material
~of a naturally grown herbal nutraceutical and compared over time and over
different lots in order to demonstrate consistency, or lack of consistency, in lots
of compounds prepared for release.

Calibrated Data

30 A calibrated profile data set may be described as a function of a member
of a first profile data set and a corresponding member of a baseline profile data

set for a given gene locus in a panel. For example, calibrated profile data sets
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A preferred use of a calibrated profile data set is to evaluate a biological
condition of a subject. This may be for purposes of diagnosis or prognosis of a
20 clinical disorder. It is desirable to obtain a calibrated data set that describes a
_ state of health or alternatively a state of age or body mass or any condition or
state that an individual subject might find themselves to be in. For example, the
biological condition might relate to physical activity, conditioning or exercise,
mental state, environmental factor such as medication, diet, or geography or
25 exposure to radiation or environmental contamination or infectious agent,
biological or environmental toxin. If health or conversely a clinical disorder is
 being evaluated, calibrated profiles data sets may be used for menitoring change
in health status by periodic or regular comparison of profiles; the disorder may
be a complex disease process possibly involving multiple gene including
o 30 inflammation, autéimmune disease, degenerative disease, allergy, vascular

disease, ischemia, developmental disease, hormonal conditions and infectious

diseases. The clinical disorder may further include arthritis, asthma, multiple

27
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mechanisms of action can also be inferred from calibration profile data sets. For

example, the herbal Echinacea is believed to have both immunostimulatory and

20 anti-inflammatory properties although neither has been measured
systemmatically. We have provided a systematic approach to investigate the
biological activities of these and other herbs. We investigated the alleged
immunostimulatory properties of the herbs by comparing the effect of treating
the indicator cell line THP-1 or peripheral blood cells with the agent to

25 untreated cells. Untreated cells include LPS stimulated untreated cells.
Untreated cells were used as a baseline profile data set to measure the difference
in gene expression between a baseline profile data set and the experimental
treatment with the compound. Baseline profile data sets included a single
sample or an average value from a series of experiments. The resultant

30 calibrated profile data sets could then be compared with a library of calibrated
profile data sets for a particular herb or/and libraries associated with different

agents or conditions.
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rel ative enhancenent of gene
taken from the subject under similar conditions. More particularly, the

members may be reproducible within 50% more particularly reproducible

20 within 20%. Each member of the calibrated profile data set has a biological
significance if it has-a value differing by more than an amount D, where
D=F(1.1)-F(.9) and F is a second function.

It is the pattern of increasing, decreasing and no change in gene

expression from the plurality of gene loci examined in the panel that is used to

25 prepare a calibrated profile set that is informative with regards to a biological
condition, biological efficacy of an agent treatment conditions or for comparison
to populations and which may be used to identify likely candidates for a drug
trial, used in combination with other clinical indicators to be diagnostic or
prognostic with respect to a biological condition or may be used to guide the

30 development of a pharmaceutical or nutraceutical through manufacture, testing

and marketing.
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done with a computer. The data is organized so as to provide an output
optionally corresponding to a graphical representation of a calibrated data set.
For example, a distinct sample derived from a subject being at least one of RNA

20 or protein may be denoted as P,. The first profile data set consists of M, where
Mj is a quantitative measure of a distinct RNA or protein constituent. The
record R, is a ratio of M and P and may be annotated with additional data on the
subject relating to for example, age, diet, ethnicity, gender, geégraphic location,
medical disorder, mental disorder, medication, physical activity, body mass and

25 environmental exposure. Moreover, data handling may further include
accessing data from a second condition database which may contain additional
medical data not presently held with the calibrated profile data sets. In this
context, data access may be via a computer network.

The above described data storage on a computer may provide the

30 information in a form that can be accessed by a user. Accordingly, the user may

load the information onto a second access site including downloading the

information. However, access may be restricted to users having a password or

30
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communications lines) or a medium jmplemented with wireless techniques (for
example, microwave, infrared or other transmission techniques). The series of

20 computer instructions preferably embodies all or part of the functionality
previously described herein with respect to the system. Those skilled in the art
should appreciate that such computer instructions can be written in a number of
programming languages for use with many computer architectures or operating
systems. Furthermore, such instructions may be stored in any memory device,

25 such as semiconductor, magnetic, optical or other memory devices, and may be
transmitted using any communications technology, such as optical, infrared,
microwave, or other transmission technologies. It is expected that such a
computer program product may be distributed as a removable medium with
accompanying printed or electronic documentation (for example, shrink

30 wrapped software), preloaded with a computer system (for example, on system
ROM or fixed disk), or distributed from a server or electronic bulletin board

over the network (for example, the Internet or World Wide Web). In addition, a

31
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that have, for example, complicating factors or conditions can be screened out.
The calibrated profile data will also enhance the “signal to noise” by removing
non-responders from double blind placebo studies. The basic structure of a

20 clinical trial design using gene expression profiling could follow any of several
formats. These include testing body fluid from a candidate patient in the trial ex
vivo against a new therapeutic agent and analyzing the calibrated profiles with
respect to an agent-treated and placebo-treated samples using a predetermined
panel and evaluating whether the candidate patient would be likely to respond

25 without adverse effects to the composition being tested. In selected indications,
profile data obtained from in vitro cell cultures or organ cultures may be desired
where the cell originates from a target subject or from another subject or from an
established cell line, or from a cell samples removed from the target subject
where the cell samples may be obtained from any body fluid including a blood,

30 urine, semen, amniotic, or a cerebrospinal fluid sample, or from a scraping from
mucosal membranes such as from the buccal cavity, the eye, nose, vagina or by

means of a biopsy including epithelial, liver, sternum marrow, testicular, or
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obtained when Echinacea, Arnica and Siberian Ginseng applied to LPS

stimulated blood ex vivo are compared. In this example, all three agents appear

20 to act differently from each other with respect to a sample from a single subject.
Similar analyses can be used to compare compounds with unknown targets or
activities or metabolic patterns to compounds, complex or simple, with known
or pre-determined profiles.

The above methods and procedures can be utilized in the design and

25. running of clinical trials or as a supplemental tool. Moreover, the above
methods and procedures can be used to monitor the patients’ health as well as
the patient’s responsiveness to an agent before during and after the clinical trial.
This includes monitoring whether multiple agents interfere with each other, act
synergistically or additively or are toxic or neural with respect to each other.

30 This type of information is very important as individuals take an increasing

number of medications.

33



provi de useful information prior to initiation of the clinical trial and

can si gnigi:{aﬁgfbtgwq(reduce the cost and tinme of a clinical b¢ipEcErMiEER 2003
en

i ncreasin el i hood of identifying the presence of efi1cra
effect. In particular, the dose can be optimzed on an individualized

basi s to nmaxi mZgilarly,ithe swthods and phecesivees deswibedmmverony beaspd & Fi gure
12 shows how ex vivo blood cells,. respond to e sti | atqry, effect of LPS
and the sUBREfERENEMERL tm}/\i“tdllnmﬁlﬁap ght PPPQQQM@W@%S( hot r exat e,
nmecl of ena isal T of

met hot r ex g% gﬁgﬁ%re%g%%%% %E?r%g%%agg %&gltogsyf\esﬁq %@a@@éﬁ@ﬁ%@% g&%?ﬁke dat a
sets wher ¢hatesdsasbibiated ipsofileSl4ta sefisethdotheadsulting katalonks astondde

met hyl predni sol one has a substantially different effect fromthe other two
confpounds-reseageypr fialgype of anal ysis can be performed with conpl ex

m xtures as ill rated.in.Figure, 21 .in which the | i brated prof.

bt ai ned when EOEERbApRh BOBleatn Selfter fEah G B Rsopatst”

sti mul at edabites Rj%e‘ﬂhé&owﬁhan&ﬁ’%fo%%xtia%téd‘frén%@ﬂm&’coﬁ{r}loaﬁfeﬁ% ent s
appear 20 to act ditferently fromeach other with respect to a sanple from

a singl e sabpestvld tegethidrar sepatatelyfor avabietyefputmosesnfar exaxoplepunds wi t h

unknown tar%t,s or activities g:{r nmet abo i?c atterns to conpqunds, conpl ex
8

or si npl eBT3RRIA IRASRAN2EPNS PECYRTa A hagti r%ﬁmsg@.camn@oamdﬁwm and
g e ; : . C linien
PrRer s or O5E PRodickirl rEitd o LD Sciie) By ey pE Vel HOBHARIHE' L0y

pr ocedur epreduictb\lugadtivelyme sraphidagfdat bﬁﬂ{eséalilb@ﬂbﬁgar@ﬁlé/@étb @ arldhe
patient's responsiveness to an agent before during and after the clinical

trial. Taeoess icbarsdie pynfileodatabaseh eroeidernmenps orayenufciuress fosest wit h
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B S RN BRI T R I
dat abasesq$iQp5QAGYF Lalibrated profile data sets prior to and after treatment of a
particular condition. New data on the subject could be added to the
personalized database at each visit to the doctor. The data could be geherated at
20 remote sites by the use of kits that permit a physician to obtain a first profile
data set on a sample from a patient. For remote users to access the site, it is
envisaged that secured access to the global network containing libraries of
baseline profile data sets and calibrated profile data sets, classified by particular
criteria and representing data from larger populations than a single individual,
25 would be necessary. The access to the global database may be password
protected thereby protecting the database from corrupted records and
safeguarding personal medical data. The graphical form provided by the
calibrated data sets may be used to create catalogs of compounds in a
pharmacopiae complete with toxic effects that might arise for particular
30 individuals as well as other types of drug interactions.
Access to the global data base may include the option to load selected

data onto a second access site. This process could include downloading the
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encoded by the genome of the infectious agent. For example, changes in
expression of an immediate early gene of a virus, e.g. a gene encoding an
20 enzyme of viral replication, and a host gene such as the gene for any or all of IL-

2, I1-4 and IL-5, can comprise markers or surrogate markers for a medical
condition capable of detecting that condition prior to the onset of medical
symptofns. This method affords earlier detection of an infection than is Possible
using current diagnostic techniques. |

25 (b)  Toxicity profiles and mechanistic profiles obtained from an in vitro
assay and in vivo assays. Toxicity and mechanistic information arising from the
administration of a compound to a population of cells can be monitored using
calibrated profile data sets. The following is an example of an experimental
protocol for obtaining this information. Firstly, an experimental groups is

30 established: (1) control cells maintained without therapeutic agent and without
stimulus; (2) cells treated with therapeutic agent but without stimulus; (3) cells

without therapeutic agent but with stimulus, (4) sample with therapeutic agent
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according to a quantitative replicative procedure, (quantitative polymerase

chain reaction procedure (QPCR)) (see, for example, Gibson,U. 1996 Genome
Res.6:995-1001, and references cited therein). Total RNA was assessed using

20 universal primers. Toxicity of the agent for cells can be measured in untreated
cells by vital stain uptake, rate of DNA synthesis (autoradiography of labeled
nucleic compared fo cells stained), stain by DNA-specific eyes (Hoechst), etc.
Mechanistic profiles can be determined by analysis of the identifies of de novo
up- or down-regulated genes. Further, in the presence of a therapeutic agent,

25 some genes are not expressed, indicating potential efficacy of the therapeutic
agent in suppressing the effects of stimulation by the LPS. For example, in
Figure 21, levels of ICE that are somewhat stimulated in the presence of LPS
+Echinacea are substantially depressed by LPS + Arnica relative to LPS
stimulated cells absent agent. Levels of HSP 70 which are depressed in the

30 presence of LPS+Echinacea are substantially stimulated in the presence of LPS
+Arnica, and LPS + Siberian Ginseng relative to LPS stimulated cells absent the

addition of an agent. Levels of IL-12p40 which are slightly increased in the
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20 clinically available so that the subject receives no further administration of
acetaminophen. The success of the database is the ability to detect a correlation
or correlations prior to the onset of traditional medical assessments, such as
increase in bilirubin level or other indication of liver pathology.
(d)  Calibrated profiles from blood cells for prognosis of severity and
25 prediction of adverse reactions in treatment of an autoimmune disease.

The probability and timing of onset of symptoms of an autoimmune
disease, for example, rheumatoid arthritis, may be monitored by appearance of
expression of markers or surrogate markers as determined by the methods of
gene expression profiling of markers or surrogate markers and comparison to a

30 profile database as described above. Thus an indication of imminent onset can

be obtained, and advance management by utilization of preventive measures to

forestall onset, can be taken. Further, the user can choose a set of potential
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for a series of panels selected on the basis of what activity is predicted for the
drug. The population of cells exposed to the agent may be the result of in vivo

20 administration as depicted by the mouse or direct exposure in vitro where the
cells may be an indicator cell line or an ex vivo sample from the subject. The
result of the screen is the identification of more effective drug candidates for
testing in human subjects.

The second scenario in Figure 1 is the use of calibrated profile data sets to

25 identify a suitable clinical population for screening a potential therapeutic agent.
Both demonstration of lack of toxicity and demonstration of clinical efficacy
require certain assumptions about the clinical population. The calibrated profile
data sets provides a means for establishing those assumptions with respect to
the biological condition of the individuals selected for the clinical trials.

30 The third scenario in Figure 1 is the opportunity to practice
individualized medicine which may include creating an archive of calibrate

profile data sets on the individual in a state of health such that changes can be
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20 cells or ex vivo body fluid or tissues against signature panels for in vitro
toxicology or metabolic indicators. The figure illustrates the large number of
compounds that entered in late stages in the development process only to
ultimately be rejected due to adverse biological interactions. It is expected that
early adoption of the use of calibrated profile data sets will more readily identify
25 likely successful candidates and thereby reduce the expense and untoward
effects of animal and human experimentation for compounds that could have
been predicted to fail.
Figure 3 describes multiple screens in which a compound might be
administered to an experimental animal such as a mouse or to an indicator cell
30 line. The in vive or ex vivo or indicator cell sample might further be treated with
a stimulus. The result of both the compound and the stimulus could then be

detected using to signature profiles for toxicity or for mechanism to compare the
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30 The third scenario in Figure | is the opportunity to practice

i ndi vi dual | jcine which may include creating an archi idop
P5L0T 29 DEGENEILR 2003

profile da n the individual in a state of health such t anges
can be 38 23311109wo 29 DECEMBER 2003 identified using signature panels so
as to per ntffegiradgodiug of - gimghessors+ Hdrug apdma stimnatuse dthtii oftro (efteover
stored inforr%]si og .about_ t g\e Eatl'éent in the for of .cali ﬁrat ed profile
data sets BePTH fBAIAPEE(Fight BARel Frudies iy %Fs%g]téjs‘?‘@l‘éatett geHpeinfix agents
nost |i ke f i : i M. Ak rug and
det ecting %do}legrgggaé??ﬁe%@t% g%l h@gﬁﬁ%@?‘g‘?&ﬁ%@g‘@'%%uﬁ%gﬁé??%%s

bef ore synpamsimlay illsetraldzehe epedific enbdimieneopin Cal ibalintap Leil| gadat a
sets is to provide nore efficient and cost effective health care

nmandgenentis, rastmeiviel! cafippbiaitedifront  subjeabovbtreatedayithiratdmpoend(withgi cal
condition _of .a subject . be, applied ta an.ex vivo.or,in vitro assay for
neasuri ng qrh‘gltgpflgétsgnl‘&@méﬁtrﬁg‘gﬁ‘fx BrOAn BT gL Readictshe PPFC(%H%Q?
illustrat I i . : : i Y red
irectly o oauREn: ot e DR RRR! e o RO L f ot
in the patdwptt frbim bofit paneless desgtibed aanekiefty aatlinmechuaysticprodiedse e Whi ch
drug chosen fromw thin a single class of drugs that all may be wused to
treat a p&PrEGHakengpe muy, bevasedote hathtevaluade pplantiadtoxicity \eeq, wsibgect . 15

Al ternati .an_agent nay, be..t ested,on indi cator cell lipe that can
pr ggi de a\{ﬁéﬁ%’ﬂ_ ity ’ac?fielbve?r r%étggpgsngp Ly 3{3@3? fjggeﬁ'é‘?‘f“éloﬁﬁﬂ Hflr]ﬁ‘é%l ass of

I ndi vi duakfechanligh!of adtibh byt driti @3 sBeWiGrabt Qg@ﬁégaﬁél%{) Ithg: i83kfa RELH MY
assist in screening a library of candi date conpounds to di scover candi date
drugs. Staffeiemgiatéstihplecotarenedpingsms 0Dadiord{sdaFizudteugor & bpsdfican be

tested in indi? tor 20 cells or ex vivo body fluid or tissues against
si gnat ur e®pEANES for in vitro toxicol ogy or netabolic indicators. The

figure illustrat L8 ed in,late
stages in the glié eeopmdﬁ?%%r%oﬁggggﬁb W%Q%P?Q%%@@ﬁgﬁe%eg&bﬁé to
adiser se bandagitedlex ivioerhtthendditidn bba exppohad anliadiso gehileradapt i on of the
use of calibratedEﬁrofile data sets will nore readily identify 25 likely

successf ubtigaias- dbheex wivd effpet efigfimeliscad thensltpgrsewhnlt hinodwekah ef f ect s
o o o BB R SXREL TERAN QTR FPAPORRS b 10U ! Move  been
lipopolysaccharide (an inflammatory agent) while the drug is any of
methotrexate, meclofenamate or methylprednisolohe using a signature panel for
20 inflammation. Methylprednisolone, a drug commonly used in the treatment of
acute exacerbations of COPD as well as in the chronic management of this
disease, is considered to be a potent by non-specific anti-inflammatory agent.
However, as demonstrated in Figure 22, its effects on gene expression are
dependent on the stimulus. While there are general qualitative similarities
25 between the effects on gene expression across these three stimuli, there are both
quantitative and qualitative differences that may be important in understanding
when glucocorticoid intervention is warranted.
According to embodiments of the invention, an indicator cell population
is used to measure quantitative gene expression the effect of an agentor a
30 biological sample may influence the choice of which indicator cell line will be

most informative. For example, a cloned cell line such as THP-1 or a primary

cell population (peripheral mononuclear cells) may provide information that is
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Figure 3 describes multiple screens in which a conpound m ght be

adm ni st er experinental animal such as a nouse or L ndl

cell 30 Iﬁﬁyﬁ%ﬂ@in vivo or ex vivo or indicator cell S%Pﬁ#f@%ﬁ&&&
further be treated with a stinulus. The result of both the conpound and the
stimul us coutRRrEhlatoddat getainade@onss hgdy sasipieditecdy feesiFigure Hor Thexicity
or for nmechanismto conpare the 39 2331/ 109wo 29 DECEMBER 2003 effegct of no
drug + - S9rmalgkate el genepxpressien A sTangs iem mue wrifewitranssripteta 10 panel )
and in vi \éjg?l(ertlrgr% fﬁgel) studi es can be used to evaluate the effect of a

conpound rug, aceutical, environnental stimuli, etc.). The right hand
panel al so il @siiRtEs ahRBeiReGl Hetvarbadi 1ehts foe&'br{'ér‘t}r Fb%ﬁﬁtﬁ)h‘dl“ cal
trial", that 5 is, tifreatnent of "cells obtained froma subject and treated

Wi tsh a cowpldsreithenirt bivooax wivd tiointvio sty adinisistdring/theragepoandxtheh vo) in
order to predict the outconme of simlar treatngnt of the subject in vivo
(see Fig. %f?rfrﬁpl% %5@3@??%?@@%?83 S.e"%?’ﬂéth%"'@tcgﬁi updertheselectrthel s i s

descri bed i Cl hani st i i . ELther ri al course
oy b ue S RREST Fto e PRI Sloath REEbkoicd T Fifilres FHARAIPIH 2
toxicity, nguﬂeil\sefﬁrﬂmt phovidestAmiate pAte datdaite fon digfepsntconfirm i kel y

o)

mechani sm action by a critical selection of a gene panel(s) that

i |1 ust r at eencandratigingfof neingla tgenhshoavingahatdehtamsmiption efceilated see Fi gure
12 for a specific, exanple),. Figure 4 _illustrates bi.oassay in which cells
ar'd rermv%‘gm’(f%]rtﬂﬁﬁ‘ftsﬁ’@rg%’jﬂé Se%‘%ﬁj g}ﬁjefcggtfﬁﬁagwlpp@ %ﬁf?%vteﬁ%ssa‘ﬁﬁ tion of a
conpound &l $9h8 skl enas difionSt | mul us. The ex vivo effect of stinulus
and t hen ﬁ%gs on \M%gﬁe g}ood ta (e)ﬂ froma human subject is shown in Figure
12 in which t hghshboué desdriptidr @opabyaadagarbidbgian condiitamet ory agent)

whil e the drug is anégof met hot rexat e, mecl of enamat e or net hyl predni sol one
usi ng a sPpraplired pardiowsr Thoagtifm ahpehroRacewia) Phretarewishis a drug

commonl y ' iong,of COPD as well as
comn Y, H3SH i IR LEAR P ol RS S B RORB P Bl R U L,
Ngp- speci fhieGefint iralyid @MBlidkl 1R387A pankDHCARIstit@ GRAR 6d! Rk @dlaiipli gur e
22, its effects on'gene expression are dependent on the stinuius. Wile
t her e ar exgiflanainatjonlparel, induding, Dareirteiudsen 25lglet (k) drdehdeblesrasis gene
expressi qn acr osls:l these three stinuli, there are both )
Factor alpha (INF-o). The anti-inflammatory effect may first be established by
treating indicator cells or sample cells ex vivo with a known inflammation
inducers (for example, lipopolysaccharide or other mitogens) followed by
20 treatment with the experimental agent or condition expected to suppress or
reduce the expression from the appropriate gene loci. According the baseline
profile data set is the delta change in gene expression for a particular panel of
constituents. The addition of a potential anti-inflammatory agent results in a
second delta change that is superimposed on a first delta change. This is
25 illustrated for example in Figure 12. Methylprednisolone has a substantial
down regulation effect on IL-2 in blood cells stimulated ex vive with LPS where
the baseline data set is LPS stimulated cells. In this case there is a negative delta.
In contrast, IL-2 appears to be upregulated in whole blood not previously
exposed to LPS, where the baseline data set is unstimulated cells. (Figure 16b)
30 This is consistent with the observation that methylprednisolone stimulated IL-2

production.
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quantitative and qualitative differences that may be inportant in

under st andi gl ucocorticoid intervention is warrant el
enbodi nment QQ%VIW& nvention, an indicator cell populati onfgpgﬁ®ﬁ%905g
measure quantitative gene expression the effect of an agent or a 30
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dni ni i . ) d i ni i br at file data set
For those cell o amier nardst BERHe BB S5 Elnglds i rre shor oach
are provi ded itfpbriove tth@gré&cﬁﬁe g?ﬂzé%f thEHAMbEseléhd Widrbsy ﬁwr%éeg%valuF .

calibrated profile data sets f different concentrati‘ons Si ng

agent shovinggreteting indotmatiat rbpti ahicddgisal @eidéidorl Or agersit iTheefigisrevary wi th
dose and t.h(érefor t he réll'gli i pated, effectiyeness wth respect to the

bi ol ogi calMEBALS SN Se Phehe8arRaREderpE 06 HS Predistiye momei joafopiesrmgloal

congli tion _d,.54; [ ti f rnaceutical or
L L e B L

proper ti esnditidusinabidce aemipaddd kba popubftirs bredivien of halkelshRehusikpy a
panel of caonstituent gene loci, for exanple, an inflanmation panel,

i ncl udi ng of metabeléarios molgrylas miechanisyn of adtinrer Aeempselensfacdambadeha
“(TNF-(Xx) . oTheanti-inflammtery. etfect,. first.be established b

treating iﬂﬁ%i %gjt%sr CREPREY Ogﬁﬁiﬂ egﬁqfflg?%Q 0951%1%? Sl@%%@mfaﬂhf%ﬁﬂmti on
i nducers b}@@isi@ﬁaf;}gﬁﬁas_ l'i popol ysaccharide or other mtogens) followed by 20
treatment "with the experinmental agent or condition expected to suppress or
reuce the exprasfermmd dmbodinhentapphopr thatdntgese thay be uded trphiovidédin

basel | ne PRSI SO SRl S AE Sl ghanasc L ene orcesion for @
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the entry is a New Reference; Cell/Tissue/ Species and whether these are new;
Therapeutic agent (compound), Dose, and additional parameters and whether
20 the therapeutic agent is new. Observations are recorded according to the
identity of a Gene (New Gene) and a Protein (New Protein). The Stimulus or
other Treatment, if any, and the Dose aré entered. Gene {and/or Protein)
Expression, Expression Value, Expression Units if appropriate and Expression
Time are shown. The figure specifically illustrates the range of applicable fields
25 of investigation from complex natural products to clinical trails in humans,
linkage to traditional forms of measurement and evaluation such as literature
citations, clinical indicators and traditional pharmacokinetic measurements.
Expert analysis of the precision profile data contained in the database may then
be used to guide product development and marketing, or used to improve the

30 clinical decision making concerning the health of a single individual or

population of individuals.

42



25 illustrated for exanple in Figure 12. Methyl predni sol one has a

substanti a regul ation effect on IL-2 in blood cells j

vivo with 3@9%% the baseline data set is LPS sti‘hul at%%Hﬁ@%%ﬂ?s
case there is a negative delta. |In contrast, |IL-2 appears to be

upregul at ed i n Ithohetitipewd that ope éuino v$ kacoréd xpighe grovide RS{orwhition dbwet

baseline datg .set is unstinulated cells. (Figure 16b) 30 This is consistent
with the dh@&IGEITASeHhRithiasRertioddanii) Hmﬁ(l%atliwpéx awlyding tragditignat i on.
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second location. In fact the database may be in communication with a large
number of locations, each of which is generating profile data that must be

20 evaluated. The retrieval of information from the database is accomplished over
a network 1109, which may include the Internet, in a manner known in the art.
Once information has been obtained from the database 1108, the information is
used in evaluating the quantified profile data in box 1105, with the result in box
1106 that the medical condition of the subject may be assessed. The database

25 1108 is in box 1107 updated over the network 1109 to reflect the profile data that
have been quantified in box 1103. In this manner the database 1108 may be
updated to reflect the profile data obtained over all locations, and each Iocétion
has the benefit of the data obtained from all of the locations.

EXAMPLES

30 Example1. (a)  Use of whole blood for ex vivg assessment of a biological

condition affected by an agent.

Human blood is obtained by venipuncture and prepared for assay by

43



25 of investigation fromconplex natural products to clinical trails in

humans, || traditional forns of neasurenent and eyal | S
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measurenments. Expert analysis of the precision profile data contained in
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exanpl e, tte® coopeads may batavkted afthsrpdintand ekl forrvatPingopmeat i on. The

two-way nature . of 1109 il ust es the iterative process whereby the
dat abase %P@E‘fl?&%t RSt gﬁ‘?@é‘[‘ etigs of dhe tesp rempovadd Abdefiede or

regponse @y, | | a&?i. of,.t he dat . Ina
first |ocat iﬁ?@%&!gﬁfeﬁéo%‘l?%@?}a rlg‘lné!i EICO?L ?gfieuﬁﬁ é%lr?plfleglopvregg%ﬂcggﬁf& box 1101,
there ar eeglgattedbymdiioy fafiirdpeehes pursuant to box 1102, and then in

box 15 1103, profile data are quantified to produce a profile data set that
is pertinent t adngi-dyexEqdm@ssionn order to

&) daguring
eval uate the hl.e _dat t in 1104 informati Is retrieved from
dat abase 1108?5\\?'\;1‘:1 Thatt Sm %’&dioﬁ[gﬁ aeremlf%(‘}g%?%ﬂggf Hssf%tortfﬁﬁ Hat abase
may be i nofeiEtesi S@hhiafomick indich®rdell IiE'l'ééT.bﬁlf\Dins &@%ﬁrﬁgy obe&i QLfWh' chis

generat i ng_ profil'e data that nust be 20 eval uat reval
| ifor mat | oot themedeicdaichas esing avavetyl dfstedlardgrrocedmes o RNIKL09, whi ch

may inclugde.the Lnternet, i n}agge; Enown in the art. Once information
has been 8%%*%%“??81?&?}%553@% thedplo fabertonyGuidedgri n

eval uat i NGl nouanthki 3 i - g W Lh,fhe result in box
1106 t hat an nmedi ca e Eiﬁa‘?_fodrz% g?gt% E\ighésrpjt}?g%t[{ %kgé Fﬁi\gﬂa%;sesﬂtéirs"e " The

dat abase Academic Press); in the present use using a filter-based RNA isolation system

P aiien<y -h\ s f ) fvar

H
==l

from Ambion (RNAqueousm, Phenol-free Total RNA Isolation Kit, Catalog

20 #1912, version 9908; Austin, Texas). Specific RNAs are amplified using message
specific primers or random primers. The specific primers are synthesized from
data obtained from public databases (e.g., Unigene, National Center for
Biotechnology Information, National Library of Medicine, Bethesda, MD),
including information from genomic and ¢DNA libraries obtained from humans

25 and other animals. Primers are chosen to preferentially amplify from specific
RINAs obtained from the test or indicator samples, see, for example, RT PCR,
Chapter 15 in RNA Methodologies, A Laberatory Guide for Isolation and
Characterization, 2nd edition, 1998, Robert E. Farrell, Jr., Ed., Academic Press; or

Chapter 22 pp.143-151, RNA Isolation and Characterization Protocols, Methods
30 in Molecular Biology, Volume 86, 1998, R. Rapley and D. L. Manning Eds.,

Human Press, or 14 in Statistical refinement of primer design parameters,

Chapter 5, pp.55-72, PCR Applications: Protocols for Functional Genomics,
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25 1108 is in box 1107 updated over the network 1109 to reflect the profile
dat a t hat een quantified in box 1103. In this manne
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C02 for 30

h h LS
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| | t_37C for 3 ddi ti onak b
o thi o poRneiptfiest Roe s g dﬁ?@ﬁaﬁbpgﬁéﬁeﬁsﬂwﬁﬁﬁﬂgb&‘%ﬁ e
phar mecokimghb&sa@ot P&lgl%ﬁtAcw%OPE ieaﬂsf‘ds dms }?RRib 3 egly etg ﬁy

col l ected by centrifugation, the rem)ve ract
vari ous staaniderdifieelars] S)(rttheﬁzeqb&mm pmubho]‘y IeNAvh diatd¥eaesiad desciidied for
ExPressm Nucljg]c .acids, RNA and or are purified fromcells, tlssues

% ui ds thepmpldicaien pEpersadn she BFeﬁeHHF%‘-‘&t @mpélélﬁd PNets detpgied gnd

preferent [0 m % Usi n L.ety of
standard %(L'Sd(}ie{lf g?é@ﬂ(’%ﬂmﬁ%ﬁf f)ﬁ solat on%gg §g¢e§%°n§é’s %B% ifrﬁ

Met hodol oFEBiosysthmb GFadter QltSB,ICQiQ fﬁQﬁouhﬁsQ:lf gb@ﬁc@dAQ&@ﬁ%ﬁé‘d[ irZ@{d On, 2nd
edition, 1998, Robert E. Farrell, cadem c Press); in the present
use usi ngtest ﬁampéﬁr Obgﬁ@mﬂﬂ\ﬁoﬁsmeandmt@y@ﬂdm%fmnmemmteah t¢ RAcpliatiees ( t m)

Phenol -fr al . RNA | sol ation Ki.t tal o 912, version 9908;

Austi n, gxasé)%y L&?ﬁef%enﬁﬁlﬂbsgvgdﬁ&ﬁ% |e§?il%ﬁi? Yriies Jo Quapditaiye pri mer s
or1st andoNPRR &kl JRE 5SRREIASE ARGATENSS A%€ i) Ci; F:ﬁﬁ)lué gat a obtai ned
from public databases (e-g., Unige e, Nati onal nter “fo | ot echnol ogy

| nf or mat | Gpiniatindhiatechiblogyy 1978, M4d48, neRapit Thednal (Ma)lmg and PCR
Kinetics, pp. 211-229, chapter 14 in PCR Applications: Protocols for Functional
Genomics, M.A.Innis, D.H. Gelfand and J.J. Sninsky, Eds., 1999, Academic Press.

Example 2. Different inflammatory stimuli give rise to different, baseline

20 profile data sets so that the calibrated precision profiles for different agents in

the same class of anti-inflammatory result in different signature profiles,
Figure 11 documents the usefulness of different inflammatory stimuli to

give rise to different, baseline profile data sets so that the calibrated precision
profile data sets for the three anti-inflammatory agents tested result in different

25 signature profiles. The different profiles reflect the difference in the molecular
targets and mechanisms of action of the three agents derived from a single class
of therapeutics, anti-inflammatory agents. The figure also illustrates the
extraordinary range of detection (y-axis) from less than 10 fold difference from
the calibrated profile to plus or minus 10E13 increase or decrease in gene

30 expression when compared to the calibrator. Comparison to the calibrator
results in gene expression profiles that are increased, decreased, or without

change from the calibrated set.
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including information fromgenom c and cDNA |ibraries obtained from humans

25 and ot hmé‘ Primers are chosen to preferentiall yzﬁrﬁﬁééﬁééﬁ%os

specific ined fromthe test or indicator sanples, see
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identified and s nt hesi ed from ub i.cl nown abases s .descri bed for

o e egp R o ST IR P RS e e o Sh TR S milay RS

det ect ed i i nce Detection System
88 ar UG, Jlfrg‘ﬁ&félrb? I(—'j a4 eﬁ@%ﬂ% Eﬁ%@l@%fg y

obtai ned from PE Bi osystens S of specific RNAs

contained in tFeg. 11@stdisplaps Enﬂys@ﬁfadxtpﬁdssﬁdmﬁfﬂ{éelz gdiegahor cell lines can
be rel at eﬁato the relative quantl% fl uorescence observed (see for

exanpl e, BA9BAYEacGharidedhES)-dreptad SP@RIWé@Wﬁﬁpdgbﬁf Gramjgeigetive Assays,

043 45, - DAl igTEloh o oM ¥llide SRiePIR ke PR 5 68 K0ei e o er
145i n PCRF; mnaaqau"ha@srea{?h@ﬁtomh&hé PhedapRGHE anlgrlggagemeasa st%ﬂ“ﬁlzé nnis,
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gene expression in the differently stimulated cells can be seen for the IL-4 and

the IL-5 genes. Expression of the gene for IFN, in contrast, responded similarly

20 in cells treated by either of the stimuli and any of the therapeutic agents.
By these criteria, expression of the genes for IL-2, IL-4 and IL-5 were

observed to be candidate markers or surrogate markers in cell model systems to
distinguish responses of the cells to Gram-positive and Gram-negative bacterial

infection.

25 Example 3. A single therapeutic agent for treating a particular condition can

be differentiated from a second therapeutic agent that also treats the particular

condition by a signature profile for a given panel of gene loci.

Figure 12 shows a calibrated profile data set for a panel having 8
constituents that are indicative of a biological condition that includes
30 inflammation. The profiles are shown for three different anti-inflammatory
agents-methotrexate, meclofenamate and methylprednisolone. The calibrated

profile data sets for each agent as shown represents a signature profile for that
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entities or chemcals that act simlarly. HKS cells are an in vitro nodel
of G am posiclofgramats weresimiilar edweicalibraied profilef rdetdylanes nisnddysess of
expression . of the 12 genes .| | i popol ysacchari de- (LPS),.-treated, cells, an
invitro ﬂb‘?fé?ntbﬁ]ég rﬁ%fgéjl)ﬂf?éen @@?Egpe-qﬁ@gﬁf h‘? gg#?é@’éaﬁétf&h? ncl ude
several Sifel-Ki t atas | ' t nent
with the {rﬁgiégﬁpigg%% té‘;%ﬁ@ %gi&ggluged aé%rgtﬁﬁﬁlgr ﬂ%ﬁ )gléas%-gi%é?l Ogégﬁessi on of
the |L-2 ipéhenmatdripSompairets. CBHd saselind isthetprokiadataisaeforase in | L-2
expression in HKS-treated cells. q%br.i kingly large differences in gene

expr essi oPPRCERAC ?Fgﬁ mtargiaddifignalagests s can be seen for the IL-4 and
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a single individual over time when the calibrated .precision profile is determined

from the measurement of gene expression across many gene locdi that have been

20 appropriately induced.
| Figure 13(a)(b) and (c) show a graphical representation of calibrated

Aprecision profile data sets for two different samples of whole blood.
Heparinized whole blood from a single normal healthy volunteer was collected
on two separate occasions of more than 2 weeks apart. Figure 13a for sample

25 991116 and Figure 13b,for sample 991028 reflect the biological condition of the
tested cells from the single donor using a panel (i.e., the inflammation panet) of
24 members, in response to stimulation with one of three different agents. The
baseline in this example is derived from untreated cells obtained from the same
individual. The calibrated profiles are shown for cells exposed for 4 to 6 hours

30 to lipopolysaccharide (LPS), heat-killed Stapylococci (HKS), and
phytohemagglutinin (PHA). Figure 13c shows a direct comparison of LPS-
stimulated blood sample 99116 with respect to blood sample 991028, i.e., 991028
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agent. Indeed, 1t is envisaged that conpounds or classes 0 {inds on

t he mar kefl3(@t) is nintidaretod3ie reixceptythhetiehaiaorerirmt dtibyulates @RAIES profile.
The signature profile may be represented in a graphical 5 format, nore
particul arly adhg figgre glospmeats Begeiaively owivgoiebility withrespegtosthe2,  an ex

i . ol f bleod ken.,f t he, bj ect .
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After 30igdéteied RemaiMe méd¥rament 6f eﬁe%g;tregsaoﬁ aéﬂogéhgﬂwg&e%gﬁg to an

aliquot of the sanple of blood and .after about another our s,
expr essi othadthavhdepanpprariaelyiedesed] Thedigura ilystiates (1) thd Olasd-bpdfid5,

| 1-12p40, JL-1 | EN; Gargra. and  TNF- was .determ ned. Al though the

cal i blroat efff%qiﬁfgqngr%ﬁy H@:a%llfﬂfi@?éﬁaé ‘Efm‘l"?é’ﬁlﬂ?ﬁ &Wﬁ&céoﬂé’?@‘%ﬂm@r}f he
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i nfl ammat ory conpounds. The baseline is the profile data set for
| i popol y&ici)rﬁg}cr&ﬁ repeasiicibip gna dhptefencapredifinle effecteresl tesubjiisere i s
rel ati veﬁoﬂlﬂmigﬁ{rj&%l{%&gﬁ@t h respect to the profile within a single

I ndi vi du over calibrated-precision profile is determ ned
Example 5. Similarities and differences in the effect of a single agent on cell

populations differing in their biological condition.

20 Ex-vivo gene expression analysis can be performed by obtaining the blood
of a subject for example by drawing the blood into a vacutainer tube with
- sodium heparin as an anticoagulant. An anti-inflammatory such as 3-methyl-
prednisolone at a ﬁna.l concentration of 10 micromolar was added to blood in a

polypropylene tube, incubated for 30 minutes at 37C. in 5% COy . After 30

25 minutes a stimuli such as LPS at 10 ng/mL or heat killed staphlococcus (HKS) at
1:100 dilution was added to the drug treated whole blood. Incubation continued
at 37C. in 5% COp for 6 hours unless otherwise indicated. Erythrocytes were
lysed in RBC lysis solution (Ambion) and remaining cells were lysed according
to the Ambion RNAqueous-Blood module (catalog # 1913). RNA was eluted in

30 Ambion elution solution. RNA was DNAsed treated with 1 unit of DNAse I
(Ambion #2222) in 1X DNAse buffer at 37C. for 30 minutes. First strand

synthesis was performed using the Perkin-Elmer TagMan Reverse Transcriptase
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fromthe neasurenent of gene expression across many gene |oci that have
been 20 r iately induced. Figure 13(a)(b) and (c) sh i
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weeks apart. Figure 13a for sanple 25 991116_and Figure 13b,for sanple
991028 requ&ff%&é‘o&?&%ﬁipéé‘%fwédﬁf orrapran e R ¢hepishy using the Bif t he

ingle d i ' ' ienepanel) of 24 nenbers,

T T eeponeiny 4 1L e Rl oy Feapck OO RT IR PR B s Rpar e

basel i ne #43108%3EX ROM &ssh wb@r@etﬁﬁrﬁécpamrtbma%e@@s e Fdusr x@?lliéét@%nfthé)m t he
S

same indiyvidual. The cal igrat ed profiles are own for cefls exposed for 4
to % hour $E Bpsystemspaipll Ysdketrays seere pegormedatcckidihgdo Speqifitabmsci  ( HKS)

i mil ot od bR Batvan R 8o ol Relieiigtisriuolineeus st . o
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t o conpar Bulletin|2=(1697%) 2fd elebsenedin Ri¥hyankg s ebdBlosd 92, 199866%) ulirler fect
identity of RNA | evels would be represented by a flat line at unity. These
data cl eaﬂﬁfﬂﬁﬁﬁ%%l?hgﬁﬂw- basel i he gene expression, 5 there can be as much

as;,an 8 fold dif ne -J-un) - [:n nger RNA | evel 5. ..However,, for nost
of % he genes n%?gfsaﬁ\%ﬁfa&r&%aﬁl%%éf gleorﬁﬁigs‘g%’@eaﬁﬁ&%\hﬁ%‘fﬂlggrweéﬂe_ day are
Wi thin 2- ghrkohélddycldd ¢eewEBasss 86d Me geﬂé bf Btk s deitﬁ(GTj#]V\}a tRedn lar to
13(c) except that "‘the cells were not Stinulated with LPS. e tigure
docunent scéiparer] & theadofmawinedaditioh! ¥itMéd fubj&S Pefdre tRatRBAL O Profi | €

within a single individual over tinmne when the calibrated preci'sion profile
i s det er nitiagtlifwishouhdrugiasan eneive asfayyernmeexpeddsidindactios’s nany gene | oci

t hat have_ been ropriately jnduced. The figure_ illystrates (1) the

cl ass-spelbeipf?%en%%?%@}esba(rg%ﬁg%%l &f}gﬁl’iﬂ‘ ]r‘i;ﬁ‘ﬁ?éteg??‘f’é%“&i ve&dapl), BRE ef f ect
Onspro- i NV aRTMRE 9750 14808 dRC3 thef Beford NEa@heta, IL-1 alpha and IL-1 beta),
(2) the agent-specific effects 15 quantitative differences between each of

t he agentixanpletfe shnmvgeng Fxagio {aanples provide)coamsaraBle digpitaekipidiiies and

therefore predjictable effects on the subject
Figure 15 shows the calibrated profile data set for two subjects (Subject 1

and Subject 2) who have been treated over a three day period with a standard
dose of the corticosteroids, dexamethasone. Blood from each subjects was

20 obtained 72 hours later and a quantitative measure of the amount of RNA
corresponding to the panel constituents was determined. Although, the
calibrated profile data set for each subject was similar for most gene loci, some
notable differences were also detected, for example for I1-2, 11-10, I-6 and GM-
CSF. A calibrated profile data set is also shown for comparison for an ex vivo

25 sample of blood from sample 1 prior to treatment with corticosteroid where the
ex vivo sample is subjected to an equivalent amount of corticosteroid in vitro as
calculated to be the plasma level in the subject. The similarity in the calibrated
profile data set for ex vivo samples when compared to in vivo samples provides
support for an i vitro assay that will predict the in vivo action of the compound.

30 We have observed a similar comparable effect between in vivo and ex vivo
samples infected with an infectious agent, more particularly bacterial or viral

agents. We have concluded therefore that the ex vivo samples provide an
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induction” represented in the bar graphs. (Figure 14) For exanple in the
above gr apiig Tesnlted in a calibrated profile data set for an inflammation panel at each
concentration that was qualitatively different from the next Figure 18a
corresponds to donor 1, Figure 18b corresponds to donor 2, Figure 18¢
corresponds to donor 3, Figure 18d corresponds to donor 4 and Figure 18e
20 corresponds to donor 5. Each individual varied from the other and also
provided a variable profile for a different concentration. This set of figures
illustrates the high level of information obtainable by calibrated profile data sets. -

Example 8. A calibrated profile data set may provide a signature profile for a

complex mixture of compounds.

25 Figure 21 illustrates the effect of three different anti-inflammatory herbs
on a panel of constituents including constituents of an inflammatory panel
(TNF-a, Il-1b, ICAM, HI-8, 1I-10, 11-12p40, ICE, cox-2, cox-1 and mmp-3) a cell
growth and differentiation panel (c-fos, c-jun and STAT3), a toxicity panel
(SOD-1, TACE, GR, HSP70, GST, c-fos, c-jun, INOS) and a liver metabolism

30 panel (INOS, cyp-a and u-pa). The cells assayed in Figure 21 are aliquots of
blood from a subject that are exposed ex vivo to lipopolysaccharide and to
Echinacea (SPM9910214) Arnica (SPM9910076) and Siberian Ginseng
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15 levels are 1/50 |l ess on day 3 than before treatnment. Exanple 6. In vivo
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the cali br%‘ﬁg{@?’v&l le data set for two subjects (Subject %& anoﬁg% ﬁﬁg)
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agents V&ﬁ%&&gon HH2dY 408 c"' At $ WA cadbraiast
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consi st engyipehtelf r#x%‘fﬂesosfmﬁﬁ% t8 bl BBthdBa \éhﬁgﬂeé Slef@ﬂ)?@ 0hd WPE 026

approved anti-inflammatory on 5 different donor each tigure repr esentl ng
a lani que alﬂloimgb}a}aeleﬁmldjs@dafs Exchiommen vdmhteeﬂﬂdemismg itheibydermetastiiBed N a

hi ghly reproduci bl e e response i it o] at may be correlated with a
predicta 1gﬁr@,ﬂae§t§§§§ﬁg%gnaw@ga ge%’ff}@\?"’\é?é"etsﬁbs’fﬁé‘é}@]ll’s of

anal ysi s ainifar Y90 BdIRBLMNLEE Ab] §8g01g§gsm5ﬁd@aa§o£eee@m§c%” The bl ood

sanpl es were expose erapeut
samples SPM010 and SPM016 were found to have elevated, highly biologically

active levels of endotoxin while the LPS levels in SP00Y and SP0O03 were

20 undetectable. A stored signature profile for active echinacea obtained from a
panel designed to test efficacy and mode of action, e.g., the inflammation panel,
permits evaluation of new batches of Echinacea, differentiation of existing or
new brands of Echinacea, guide the isolation and development of new
compounds with different or similar activities from a complex compound like

25 Echinacea or may be used in the development of quality assurance in the
production, analysis and sale of new or previously marketed compounds. In
the example cited, two of the brands of Echinacea SP010 and SP016.result in
calibrated profiles that are characteristic of authentic Echinacea.

Example 10. Comparison of three herbal preparations using an indicator cell

30 line.
Figures 25 (a)—{(c) provide calibrated profile data sets for three herbal

preparations with respect to an indicator cell line (THP-1) rather than a blood
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|.e for.,a ,conplex mxture of conpounds. 25 Figure

provide a signature praqfi .a , co IS.
21 311 ust ﬁ&?lg‘saSé%laé qgﬁoleﬁﬁr‘t’#%%ﬂuf pee dhithess demanstagiedhat smiltichs  on a

anel of I iCh udi Si: n L nf | anmat nel

(TN o, 1 e oo B R R Pl Geg Bve Rl RIRRLBIOLRET")
cell gro aifidbld difRr@irek ah cAbRAAEDPrdfed ASingGr dpHdi 3dhe @ toXicity
panel  (SC ? TA_CE,1 GR, HSP70, GST, c{fog, c-?un%pﬁalﬁ%hrg%%?}ﬁ ver

net abol i san3@mpeaiain panddesigneddoattain-ipfyrmarion asiitshasspyessionfFi gure 21
are aliquots of .bloo r a.subject that are exposed ex vivo to

| i popol ys§8€ﬂ£F?‘(ijlé°t§ﬁ%a{eéﬂgé€ﬂisaH818@HOT gp%é@%@??ﬂ') W‘%%E(SJ@F%B@%WG) and
Siherian @ : QFJY&E@ h of the
nu{b‘reaceut%a S glg %gl;(% p%%?%@@ggﬁagﬁb ood gg?r‘pq%gagtg)@#gﬁ%éﬁg%g%centrati on
of 200ug/m . TihégredS(b)naovidesel torapasen vi the callibpatedprefikadtal diflglel n t he
absence OLQ& nutraceutical . Each nutraceuti cal (]forme froma conpl ex

i xt ur e) at thes cencepbratipns spingabeiedisatricell lingsaf HIPdi dTheneasgling ngl e

conpound 1,C [-4 z or ent The, signature profile
may be prggcl?fgggfa ?%E%[ lg%%}g%%‘tec# WQS ﬁ%‘ﬁﬁ% ' Zéh‘? gaﬁacfé%lg!eﬁ? %a her bal
whi | e pr ovbriichgratibhoddftnident 6poaES inthe thaliRtOPRITTieS WwRRkh srh&idi cacy for
a single subject or for an average popul ati on of subjects. Exanple 9. A
quél ity céemopbtratesdyereomagdieiindicetivbodadémilst regpoabe by aithgebts. 10 profile
S?E)? i fgt Zét ZI gi:llrg%rg 65(%518\f\§vi?1e59g%gpr{pcarlrsggroef?gg} ggrhg{]ergi];l ]L:c einggel'al ig"rag}ise, d

* used at the same concentration and tested against a panel of constituents using

a THP-1 cell line as an indicator cell population. Differential expression, as
revealed by differences in the calibrated profiles, allows direct comparisons of
20 - complex compounds to be made. For example, analysis of the differences in the
calibrated profiles could be used to gui;ie compound isolation and
development, product differentiation in the marketplace, or used by the
consumer or health professional to guide the individualized choice of a single
compound from a class of similar compounds that may be suited for a
25 particular biological condition.

Although various embodiments of the invention have been disclosed, it
should be apparent to those skilled in the art that various changes and
modifications can be made which will achjeve some of the advantages of the
invention without departing from the true scope of the invention. These and

30 other obvious modifications are intended to be covered by the appended claims.
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sets for four different commercial brands of Echinacea Brands using an

I nfl anmati on Panel. As expected, SPMD0O7 and SPMD0O3 gave th Hﬁ%‘wﬁ
calibrated profiles simlar to authentic Echi nacea sanpl esE% anEgaggR/?
016, 15 akidwypedy;! abel ed and sol d as Echi nacea when test, | dhe system

. YK as £ . oS4
descr_lg)edwal rtl_.SFllgureg.lﬁ, resulted in signature calibrated pr O?I I'es that

wer e subs 'mlar to the profile obtained with |ipopol ysacchari de
al one- Echi nacea sanples SPMJO O and SPM)16 were found to have el evat ed,
highly biologically active |levels of endotoxin while the LPS levels in
SP007 and SPOOB weremzthash feteyetumbing a bk)lsgi@ﬁladnaitwi%ﬂarsﬁbj&efi le for active
echi naceaccﬂgﬁ&%iﬁéd froma panel designed to test efficacy and node of
action, e.g.} " inflammati on panel, permts evaluation of new batches of

Echi nacea, differeatiat bbRaighy @%hStHeRALRL: chinacea, guide
the isol atjon and devel opmentcof new c}orrpao%n ép\%‘mg?ﬁgéhﬂ%agtro r?t‘%or simlar

activiti eENfﬁﬁ(ﬁ%dé’f@tﬁﬁFﬂ;ex conpound |i ke 25 Echi nacea or may be used in the
devel opnent of quakity ? anal ysi s and sal e of

surance i,n the, pr.oductijon
new or previously marke grdw@gﬁﬁ’dﬁﬂtfﬁm}ﬂ]le Ef‘ﬁ?é PEilgpsiaga satitha firstwo of the-

brands of piedite detaen i:HRAAZ apduBROAE! hESHbLs, éa@hn?&hf;%{)%&%apr ofiles that are
characteristic of authentic Echinacea. Exanple 10. npat 1 son of three
herbal pr @R TS Rearrnef the amening af ddistatt RNB®riproein &rgtinemt 262 (a) - (¢)
provi de Cgdrep : i t ts_for three herbal reparations with
respect t%éﬂanﬁférﬁ?%g{egﬁslgggelcféal"‘?ﬁgﬁ(%yie)m%to the "'toﬁ'éﬂh’égb"]eé’églesl 2331/ 109wo
29 DECENVBEReXYOBertafhebiblagitad conifienitandl n Fi gure 25(a), the baseline is
the profile data set for THP-1 cells absent the herbal while the

hi st ograms repr esefit th%mgéi‘lc?"&raaﬁag rateqt prafiledafaset fosthe paneltwkersiane her bal

f rom t hr emchinfdnebet RF tHPRUbAREY pdHe SRUSEES & b..at 250ug/ m .
Cene expresrsnijon?_{ Skj'l ts are shgwn %n aSI ogageﬁs%&é{ﬁe?fsd%epgénﬁ%gt he
BRBRE ¢4 e

observat i igst profilelatrese and A sorresrondite meimbiet af 4 aseliabel ed
conpoundsp@Blcatdiesht b0 Hab b . have denonstr.abl e and

quanti fi gpbl e differ ences%iangégﬁ%%lg%g%?%%g?‘? %{%g SERRY UG PERGHFHE panel , eg.
the 340 |dthabiolngigdneidities phffedubjeciobt ai n i nf or mati on about the expression
of gene products related to inflanmation and infection. This suggests that

“the 10 conpounds likely have different efficacies when used for specific
pur poses. 2. A method, for evaluating a biological condition of a subject,

comprising:
a. obtaining from the subject a first sample having at least one

25  of fluid, cells and active agents;

b. applying the first sample or a portion thereof to a defined
population of indicator cells;

C. obtaining from the indicator cells a second sample
containing at least one of RNAs or proteins;

30 d. deriving from the second sample a first profile data set, the
first profile data set including a plurality of members, each member being a
quantitative measure of the amount of a distinct RNA or protein constituent in a
panel of constituents selected so that measurement of the constituents enables

measurement of the biological condition; and

35 e. producing a calibrated profile data set for the panel, wherein
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Fi gure 25(b) provides a conparison of the calibrated profile of a single
herb at three concentrations using the indicator cell |ine
baseline profile data set is untreated THP-1 cells. Anal y%?nggEM#eE%_?ﬁg:s

suggests avoewsemntration-dependent response in the indi @airAise@Obds | i nes

whi ch, 5 al gfelqg rated here, may .be indicative of a simlar

response %%ngg?égrt 5. ?%brrgtegff gﬁfepq’aé?ﬁ%é a fcHan of 7 seRepondg  commer ci al

Echi naceariemiredf thesfirst plofilddats 88Eart068sHBhA AR AL STLAY, fl&?ei nst a panel
a THP-1 cel|l |ine a5 an i'ndicator c&l popul ati on.

of consti tue%rita usi n% _ )
Di f f er ent PHIM@RpRSELI0g the Banel,the ealitaatedprafilefdataset providirighemeadirdr at ed

profil eS,oﬁdhb%‘i@ogﬂcﬁle(_%hd LS ec(gf 20 conpl ex conpounds to be nmade. For
exanpl e, analysis of the differences in the «calibrated profiles could be

used to guide conpound isolation and devel opment, product differentiation
in thg, marketpl ace,, or used by the consuner or health professional to

gui deﬁ% he i ndi%i dudt Ffé]bo‘gg?ﬁ%’éh@ftmﬁ ashiglggical eandipiemaltidctashbiaac| ass of
simlar comeUuRdmdihed cdRyrififesuited for a 25 particul ar bi ol ogi cal

condi tion.” Al t hough vari-ous erbodi nents of the invention have been

disclosed, it showd bebppagdnimicatgropepsakiibh 66cdlB 1o Wi@f thet Nat vari ous
changes i fications can be e which will achieve sone of the
advant aggég%ft H?%fééeni ar%ﬁ‘fs?%ﬁgﬂ ﬂ’i‘ﬂfﬁ?g‘ﬂﬁﬁ‘&raﬁ 193gt InecrhRds endiprateiope of t he
invention. These amd 30defiVi@l FRIN kit ol ixfe LAQS intended to be
covegﬁg bért‘ e . appended cl ai ﬁs 52 Zgﬁcél\f/ggﬁ%rég%ﬁa%tt)tﬁgggm 5 What is
cl ai i Of&ﬁ?tﬂmﬂ?ﬁ% aplunalifgiof oakmbegs, eavtaineattienpeiaghi ol ogi cal

conditio @tﬁamg rising..a.5.0btaining fromthe subject a sanple
havi ng a?ql east one ﬁureggﬁgﬁ@"gﬁaf%%‘c? cﬁ%&%&?ﬁ@mﬁf&“ﬁ‘%’tﬁe sanpl e a

first praparieboticnratibents seteetetlisoshat peahirbRetiadf A8€torsARIAN Q@bRsP! Ural ity of
menber s, er..hbeing a uantitative neasure of the anount of a
di sti nct %ﬁ%ﬁé%%gg%?fetﬁ%b?g‘?%ﬁl ??l‘é opppnd  hanel of constituents sel ected so
that nmeasurement ok. t hepre@ingl4\@Mibeat8dPROAS data set for the panel, wherein
20  each member of the calibrated profile data set is a function of a corresponding
member of the first profile data set and a corresponding member of a baseline

profile data set for the panel, the calibrated profile data set providing a measure

of the biological condition as affected by the agent.

25 4. A method according to any of claims 1 through 2, wherein the
baseline profile data set is derived from one or more other samples from the

same subject taken under conditions different from those of the sample.

5. A method according to claim 4, wherein the conditions are selected
30 from the group consisting of (i) the time at which a given sample is taken, (ii) the

site from which a given sample is taken, (iii) the physiological condition of the

subject when a given sample is taken.

6. A method according to claim 4, wherein the one or more other

35  samples are taken over an interval of time that is at least twelve months between
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15 neasurenent of the biological condition; and c. producing a calibrated

profile data set for the panel, wherein each menber of th }
profile data set is a function of a corresponding nenber g?%@?"ﬁ%?m?’

profil e dWO#18HWI3 and a correspondi ng nenber of a basel i necTooiishee dat a set
for the panel, the caligrated profile data set providing a neasure 20 of

t he ol%b’r“(’:téﬁls%mﬁaﬁdd esimplge subject. 2. A nethod, for evaluating a

bi ol ogi cal condition of a subject, conprising: a. obtaining fromthe
subject a first sanple having at |east one 25 of fluid, cells and active

agents; b. applyi Agmetredfaccetiigatonllenot, vhep@ih thoond hiemeed ofigy 2 def i ned
popul ati Q f indicator obtaining fromthe indicator cells a

cells; C )
second ssaar’r%ﬁqgs arsg?}feéli Hichgn H’tteq"éggftm@ﬁéhﬁﬂs FiNpast ere mostlebatsyeed@nd. deri vi ng

fromthehﬁ@g@mpmltﬁe%ﬁ{lr&st profile data set, the first profile data
set including a plurality of menbers, each nenber being a quantitative

neasift e of the amount of a distinct RNA or protein constituent in a panel

of constituents sgl e%%‘eg so that neasurenent of the constituents enables
measur ement of t hé& BFBICSGeHAEtRArYi rslainghd tmpugh 3pwherain tae a cal i br at ed

profil e dhayle tederfved fdebRBAGN It - 2003 WO 01/25473
PCT/ USO 117%4??8§?1§h nmenber of tﬁﬁ@?éﬁh@gﬁ’% 98%%@?&"5%&% s a function

of a cortadsd uid af threubiget athys thianbieodpr of i | e data set and a
correspondi ng nenber of a baseline profile data set for the panel, the
calibrated profile data set providing a nmeasure of the biological

condtion of % he Fuipeit acddig 1B dEENDWhdh 1RV BBLE Pebrie Dbl 201 cal
conditian af.f e(ﬁrgd (g%/e an  agent, the nethod conprising a. obtaining, froma

target BESTE VANPE Gthengamties fem theeame subjedbdekemuienitst er ed, a -

sanpl e ha)bj'e&g'saﬁ'l sibl 1 ndN4s r NS Da-deni vi fromthe
sanpl e a f I’S}[ p?(gfg?l e %ata set . tﬁg&?#sff&ﬁ?%%g}of}lll&éthﬁsz@]%gte‘f’aﬁ ncl udi ng a
pl ur al i t3F tBe tirertbe pampleatds takerb erittespert o at least one of age, diet,

medication, and environmental exposure.
20

10. A method according to claim 3, wherein the baseline profile data set
is derived from one or more other samples from the same population taken

under conditions different from those of the sample,

25 11. A method according to claim 10, wherein the conditions are
selected from the group consisting of (i) the time at which a given sample is taken

and (ii) the physiological condition of the population when a given sample is

taken.

30 12. A method according to claim 10, wherein the one or more other

samples are taken over an interval of time that is at least twelve months between

an initial sample and the sample.

13. A method according to claim 10, wherein the one or more other

35 samples are taken over an interval of time that is at least one month between an
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quantitative neasure of the ampunt of a distinct RNA or protein constituent
in a panel of constituents selected so that neasurenent o H&E BER 2003
constituents enables neasurenent of the biol ogical conditl on M

produci ng VO 84t ated profile data set for the panel, \Mirewmsan/laﬁkseach
menber_of the caljbrated profile data set is a function of a correspondi ng
member’ of“‘ftﬁisﬂnpgﬁ thesaePKat a set and a correspondi ng nenber of a
baseline profile data set for the panel, the calibrated profile data set
provi ding a neasure of the biol ogical condi tion as affected by the agent.
25 4. A net hooﬂ%ccaﬂrdieﬂgadmcmdwg)fo@djﬂircswhetéiﬁmegslan\%)1emférﬁjea the

baseline r of.i.l e, da i.s der d fromone or nore other sanples from
the  sanceiad AR s PRI PTCBIRA AT B11a: B e feom tipuson baskyelofL | he

sanpl e. SGftﬁeggg,Q&q,tﬁa&quIgbmgdto claim4, wherein the conditions are
selected 30 f romt e group consisting of (i) the time at which a given

sampl Wi s taken, (||) the site fromwhich a given sanple is taken, (iii)

t he phyS|oIog| condi.tion of. the subject when a given sanple is taken.
6. A nethod accor dl%ﬁ‘eh?dcarcﬁ?ﬁ% t%ﬂ%@%iorﬂt}ﬁéel’aﬁéewemErQﬂlméﬂaBS sanpl es

are t akensedyederdfedifidRio¥idbr Slork biRr thablel S¢ LAs between
54 29 DECEMBER 2003 WO 01/ 25473 PCT] us%eﬁ %Zleg an LRt glc’cfaq!%)& e and the

sanple. 72 W@%ﬁﬁmkﬂm@aﬂm@@nmhﬁn thbenkjed it rea phgsiologiver € ot her

ot neon cor R BSFRERHER B WG Riordhe yilee il ik e H%%?aé%égﬁmﬁﬁgt{‘o any
of cl i ntaket h.nmlmgeh;pact tm/ﬁereestrbn'ﬁehﬂ?agéS W) RedRalis, laﬁaﬁnwremnl'@h&@d and the
baseline profile data set is derived from tissué or body f of the

subj ect oftE™*han bl ood.” 15 9. A nethod according to claim4, wherein the
baseline profile data set is derived fromone or nore other sanples from
the sane subject, taken when the subject is in a physiological condition
di fferent fromé hath methes askhonding s asjyerficlavas 1anhd Chehbidig tidiessshgel € Was

taken, wi ﬁ%fﬂ?&&gggt IE ﬂeﬁLeA R oG n%re%Qhér samptl‘es from one or more
20  different subjects.

17. A method according to claim 16, wherein the one or more different
subjects have in common with the subject at least one of age group, gender,
ethnicity, geographic location, diet, medical disorder, clinical indicator,

25 medication, physical activity, body mass, and environmental exposure.

18. A method according to claim 3, wherein the baseline profile data set
is derived from one or more other samples from one or more cell populations

associated with different subjects.

30
19. A method according to claim 18, wherein the one or more different
subjects have in common with the subject at least one of age group, gender,
ethnicity, geographic location, diet, medical disorder, clinical indicator,
medication, physical activity, body mass, and environmental exposure.
35
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medi cati on, and environnental exposure. 20 10. A nethod according to claim

3, wherein the baseline profile data set is derived from r
sanpl es fromthe sane popul ati on taken wunder conditions d?‘??’eér&e%@%%bbg

t hose of tweoeszapl e. 25 11. A nethod according to clai m%@mﬂ%ﬁ‘/ﬁk” t he
conditions are selected fromthe group consisting of (i) the tinme at which

a giveh sanpl €%s ti“awéﬁlodmcbr(:liligtotmqjh}a&hghqgiogghgpﬁl@g{erri on of the

popul ati o iven sanple.is  taken. 30 12, nmet hod according to

cl ai m 10, &\ﬂ\ggﬁ g;ellnﬁ ?’keerpf)er?@g © fjibzetsemep iledatmies in thesontekbof ahlesst an i nt er val
of time téuwaothsr dinidagaslicatvel ve nonths between an initial sanple and the
sanple. 13. A nethod according to claim10, wherein the one or nore other
35 sanples are taken over an interval of tine that is at |east one nonth

between an 55 39 03. WD 01125473 PCT/USOQ 17846 S initial sanple
and the sanpl ez.%' lggqﬁ%tgﬁggmé%ﬁp&?%@ Oowi'\eﬁ%ﬁlﬂ,ﬂd%&ﬁ@fﬁ selediesl sample i s
deri vl froonhbgend @ndistiie obslsel cREmRESS 1,4 g hs derived from

ti ssue or bod% f‘%i#‘d' of. t%e subj ect o':ﬂﬁf'er lﬁﬁgﬁg’%fgag}d?hfﬁcﬁ%mmﬂ met hod
accor di ng?FY e P3G Ruidcal iRdingrn the baseline profile data set is derived
fromone or nore other sanples of cell populations associated wwth a
common subj ect, the popul ati ons taken when the subject is in a

physi ol ogi cal 22condi méjrhmddk:sfdrﬁrr%['tbah&%hli}ﬁ&lk&oﬂ@ﬁ&hwﬁ&?éiéﬂg ect was at
eas

the time t.he sanmpl e.was, 15 -. taken, with respect to at one of age,
di et rred‘?‘8§)tgim8¥°’§htb%lﬁ\9icPBmWIa¢ase Exprssy bolving multipietgends,akeor di ng t o
any of5 cl gisése beiy @faqyry@]ﬁ{,glivfh he Lpe rofile dat.a set is derived
fromone or nore gt her” ‘'sanpl es ro?nggﬁgég{]mrf}%&lgmﬂ?nd?‘f eFERt S ubj ects. 17_

A net hod HELEFHeagnarative diseaseaillevdye vesauldriiseans isthey, earttieff €r ent  subj ect's
have in COMRIpMddl dildGss Hgl'rﬁgﬁalacgnclli%%%f ag?gge ar?cfi intections diseases. nder.

23. A method according to claim 22, wherein the biological condition is

20 one of arthritis, asthma, multiple sclerosis, and perimenc-)pausal change.

24. A method according to any of claims 1 and 2, wherein the subject is
- aliving organism.

25 25. A method according to claim 24, wherein the subject is a mammal.

26. A method according to claim 3, wherein the population of cells is
human cells.

30 27. A method according to claim 3, wherein the population of cells is
marrumalian cells.

28.  Amethod according to any of claims 1 through 3, wherein the
sample is derived from one or more of body fluid and tissue.
35
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ethnicity, geographic location, diet, nedical disorder, clinical indicator,

25 medi cation, physical activity, body mass, and environme Wﬁ
18. A method according to claim3, .wherein the baseline p?%?ill':[(gé ata 2893

i's derivedvbopmymne or nore other sanples fromone or noperRRLH7RRKPUI ations
associated with different subjects. 30 19. A nethod according to claim 18,
wherei & the ond.or #onghdd kierding to anppeehindBERohgh §WRRBNMEN the subj ect

at | east qne_of. age u ender, ethnicity, geographic |ocation, diet,
medi cal d%g%\pﬁe@;?ﬂgy?%&gﬁ‘blgﬂﬁi cator, medication, physical activity, body

mass, and environnmental exposure. 35 56 29 DECEMBER 2003 WO 01/ 25473
PCTIUSOO 1 7846 5 20. A nethod according to any of clainms 1 through 3,
further conprP&i ngA Methed preording to hay chtlabrst Bdopstod ivieréaideset in the
cont ext of y . ne other .clinical |ndicator. 21. A nethod according
to claim 581%31 lgrgg%lﬁe‘% ﬁrgnll P E2PPTYs 2 Serde peritateq lavage speeimaroap

consi S ngcnpﬁtg,@mﬂa@h%rﬁﬁg}ﬁéﬁmgﬁ_i nal ysis, X-ray, other chem cal assays,
and physical findings. 22.. A nethod according to any of clainms | through
3, _wherein. the. biological condition. is a conplex di sease process,

i nvol ving mul tgpl e he 15 di sease .being of a type involving at |east
one of infl ang?'i onl,Si aui %q%ﬁg\%%@gq‘aﬁgﬁagﬁ?l%g%ﬁ%‘ﬁ%ﬁ‘?"\Y@‘%P@et%e, al | ergy,
vascul ar desphsie detisedROietiss0a6E Bhid ofaYypk %@E@iﬁ&m@h?ﬁﬁﬁ red}QERNA

j nfectious diseases. 23. A nmethod according to claim

condi tion, .agi andg. B

22, V\/nerei%‘%ﬁg‘%ﬁ%aﬁﬁ’%&ﬂu&%mft‘ﬂ@fﬁstﬁds 20 one of arthritis, asthma,

mul tiglke sclerosis, and peri nenopausal change. 24. A nethod according to
any of clainms 1 and 2, wherein the subject is a living organism 25 25. A
net hod accor di 83 t oA&tethed 2dcordingteany bhdaisnd] #ebud!ss,avimerahe 26. A met hod

according cBRdﬁiloﬁiiﬂ gisem%ﬁitﬂe ga@&pl%%égr?&eido ronc')tftisgt?e (lnrsﬂtiligl of Qutyngg cells.

distinct from that which is a primary target of the disease.

20 33. A method according to any of claims 1 through 3, wherein the

function is other than a simple difference.

34. A method according to claim 33, wherein the function is a second
function of the ratio of the corresponding member of first profile data set to the

25  corresponding member of the baseline profile data set.

35. A method according to claim 34, wherein the function is a
logarithmic function.

30 36. A method according to any of claims 1 through 3, wherein each
member of the calibrated profile data set is reproducible with respect to similar

samples taken from the subject under similar conditions.

37. A method according to any of claims 1 through 3, wherein each

35  member of the calibrated profile data set is reproducible within one order of
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30 35 27. A nethod according to claim3, wherein the population of cells is
mammal i an cells. 28. A nethod according to any of clains 1 é&%

wherein the sanple is derived fromone or nore of body flﬁlégjan mt%%&gos
57 29 DECBWVBER2RTO3 WD 01/ 25473 PCTI US00/ 17846 5 29. A neichageneedr ding to

any ofc cl t.hr h_3,, wherein the sanmple js derived from blood. 30. A
net ho ac@%ﬁ#%dge "E’%ﬁg%? e%fmé@%anraﬁrt%ﬁeW %é‘ﬂ@?cﬁuﬂﬁ@ sigglgpl e i s

derived fdgoouditivme. of a bi opsy, a needle aspirate, a |avage specinmen, a 10
scraping, and a surgical specinmen. 31. A nethod according to any of clains
| through 3, wherein the sanple is derived fromtissue or fluid of a type

di stinct fromaghat swi t i,ch. the condition is clinically

mani f est ed. 153}3'32. Aﬁ‘nﬁgoﬁgag@oggg rtgi"iﬂg{atf glagﬂi,fg}mggfé%ﬁgﬂ?re{rh? h 3, wherein
the condkeinber ofshacalitvemderafid d@tﬁesﬁrfebﬁ»dmb@@wﬁﬁdﬁwg@@&hﬁ%&ﬁ or fluid
of a pe distinct, fromthat which is a primary target’ of the disease. 20
33. %t%ﬁ%cémﬁhﬁamﬂeéwe%fm& Hesybiectundenghnidar cahditioins. t he  functi on
is other than a sinple difference. 34. A nmethod according to claim 33,
wherein the function is a second function of the ratio of the

cor r espondi ng 3frenbarmethotiidtairdpigabiahg cfiakans elibagh bewha&Biteldespondi ng
menber of tr@xﬁ ba}ﬁﬁl i ne. Rr_ filgfel %gta set. 35. A nethod according to claim
34, wher éFMRTPRECT OREYOGRCAPraLle datpaet isFrprodugivde WaHin Boergp perenet hod

accor di NgwitR ré@p¥ct@b sthidrRmbldshh oA %\%\?5- | i el..of  the

cali brated pr%@i | e data seﬁ%héepro ucﬂf1 e]%t;&ﬁ‘agﬁgﬁnélgfc %c{lgi)?ﬁ‘l ar
sarrpljé'-s taken fromthe subject under simlar conditions. 37. A nethod

according to gpy ofy rﬁ!?i%iogsacgbr&mgqg%ﬂtir%’%}l\aﬁggir? ez?c?xcgember of the
calibrated profile data set is reproducible within one order of magnitude with .

respect to similar samples taken from the subject under similar conditions.

20 41, A method according to claim 34, wherein each member of the
calibrated profile data set is.reproducible within fifty percent with respect to

similar samples taken from the subject under similar conditions.

| 42. A method according to claim 34, wherein each member of the
25 - calibrated profile data set is reproducible within twenty percent with Tespect to

similar samples taken from the subject under similar conditions.

43. A method according to claim 34, wherein each member of the
calibrated profile data set has biological significance if it has a value differing by

30  more than an amount D, where D= F(1.1) - F(.9), and F is the second function.

44 Amethod according to any of claims 1 through 3, wherein the
biological condition concerns an organ and the panel of constituents enables
measurement of the condition in relation to the organ.

35
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35 nenber of the calibrated profile data set is reproduci ble within one
order of 58 29 DECEMBER 2003 WD 01/25473 FCTI US00117846 52§“Fﬁ&EM%‘EI¥“2f)B3
respect to simlar sanples taken fromthe subject under simlar

condi ti onWO B&R5478 net hod according to any of clains 1 thpow@Redrssherein
each nenber of the calibrated profile data set is reproducible within
fifty percent 4i-th Atethebacordiogse any of clsiayl 281 2,akeRehnbabidkgicub] ect

under sim ..conditions.. 39. met hod according.to any of clainms | through
3, wherei ﬁ&ggfg i rrenbers %Pge{lhBAéﬁPF@Fafrg&S@fﬁﬁm $eé‘ffﬂ%1af5°’§‘ébe BEYPepr oduci bl e
Wi T hin T weshsistgrof eepiratdyvALERE Glert Sliss Bt dtRfic S AU Seb @Ik £ Om the

subj ect .under simlar conditions. 15 40. A nmethod acctording to ‘cl aim 34,

wher ei n e&EHCHEWAO igimunelogisal systemseaing tof pdre! dixtoassebnisenaeles oduci bl e
Wi thin on i wi.t:h. .respect to simlar sanples taken from
t he subj e%tlegﬁ‘%gé‘regg?(rﬁ%gg‘r)gggﬁaiOt'fitﬂ})%%u.b]efgBhrfiatﬂnﬁgtﬂﬁ%ﬁ’sﬁé%or ding to claim

34, wherein each nenber of the <calibrated profile data set is.

reproducible within fifty percent with respect to simlar sanples taken
from the subj ettt urdBetaodnicardiaselrleimAswhain therepubdicacteeliing to clai m
34, wher eigpieach-FRMGS: - librat.ed profile data set is
reproduci bl & W thi n t\/\éerf?%n%grr?ecéﬁ%o%\%# ﬁor}‘dété%gcfm%‘s asﬁyﬁﬁeph?feti‘érrpl es taken

from t he -sutjpactheuysten sletidddrorn anepidup®nsidBng 4¢ BHRAIHAGEMINg to claim
34, wherein each rreﬂber of the calibrated pr o%i | e data ‘'set has bi ol ogi cal
si gni fi caREE Uf TEtaRolc, Uripary, Zepforneliven giragtusd, anskismmueglogicalanount D, wher e
D= F(151) syst&ﬁg)andan@lpgnas)fe&%m@&ﬁyﬁnéw%%{e&mm%t a/f\tﬁmr{o%%%i&?&fm ding to
any of claims 1 through 3, wherein the i ol ogl cal "conditlon concerns an
organ and theyabjsshis relftiongadhe sstam.s enabl es measurement of the condition
inrelation to the organ. 35 59 29 DECEMBER 2003 WD 01125473

PCTI USOQO' 17846 5 45 A nethod according to any of clains 1 and 2, wherein

t he biol ogi cal47. A method according to claim 46 and the panel includes at least half

of the constituents of the Inflammation Panel.
20

48. A method according to claim 46 and the panel includes at least

eighty percent of the constituents of the Inflammation Panel.

49. A method according to dlaim 46 and the panel includes at least half
25  of the constituents of the Cell Growth and Differentiation Panel.

50. A method according to claim 46 and the panel includes at least
eighty percent of the constituents of the Cell Growth and Differentiation Panel.

30 51. A method according to claim 46 and the panel includes at least half
of the constituents of a Toxicity Panel.

52. A method according to claim 46 and the panel includes at least

eighty percent of the constituents of a Toxicity Panel.
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condition concerns a systemof the subject, the systemselected fromthe
group consisting of respiratory, vascular, nervous, netab i[fECE'MﬂEﬁ&O%
reproductive, structural, and i munol ogi cal systens, and € panel o
constit uemtcsoi@sabl es neasurenment of the condition of thecgufyogedisi N
relation to the system 10 46. A nethod according to claim 3, wherein the
popul & i on of 53el | 4 nethodarsordingfte eny af slabpet thrangh 8 hehdxiedd tdgi cal condi ti on

t : : ' o L t | ect th
R Rl S e U S E R e

reproductive, structural, and inmmunol ogical 15 systens, and the panel of
constituents abl es nmeasurenent of the condition of the subject in
relation to tR& sy&tginod pecordingitnany £6 loims hghnougl Bawhertén thed t he panel

i ncl udes @tmb&agiohadlik ' of :the | nflammation Panel. 20
48. A net hona acco(r)%lﬂngertltg{nctl&‘g%r%ﬁ%g? %gn%gﬁﬁé&p%%é‘fssi ol &)es at least eighty
percerx of the constituents of the Inflammtion Panel. 49. A nethod
according to glpai m,46 ?‘gg the panel includes at least half 25 of the ..
constituents &P t hé BelhodaceRidmedadnpiof Fldimmi ithrorsh 3Pahetein 8@ A et hod
accor di ngylRb&! @ic-hh4fuandid f8 | |.e el percent of

t he consti tuentscof tﬁe Ce tllil1 gagglvt aglﬁ%t%gfe?itsa%ﬁlflgtﬁé%ﬁhﬂgm@. 30 51. A
met hod according to claim46 and the panel includes at |least half of the

constituents @f a Toxigity Panel. 52. A method according to claim46 and
t he panel incl%g'deska eﬁ‘é)g COIBWWM#EQE s fthiogghdowheran it s of a

Toxi c13 y iRafnBér,of 3bnéllud@s DEGENERH i Q0RAWE); Q443 PCTIUSOCD 17846 5 53. A
met hod according to any of clainms | through 3, wherein the nunber of

constituents in the panel is at |least three but |less than 100. 54. A nethod
according to apy ofs SbloiBicdork 3 erein, the  nunbe constituents
in the panel is at |east foar E{&?B IQtta%lsu:s%1 ef’\ﬁgl}]erglﬁgbe agentis e ot

the group consisting of a drug, a mixture of compounds, a functional food, a

nutraceutical, a therapeutic agent, an allergen, and a toxin.

20
58. A method according to any of claims 1 through 3, wherein deriving
the first profile data set from the sample includes hybridizing the sample with a
set of nucleic acid probes.
25 59. A method according to claim 58, wherein the probes are attached to

an insoluble matrix and the sample is applied to the matrix.

60. A method according to claim 3, wherein evaluating the condition
affected by the agent includes evaluating the interaction of the agent with a

30  second agent administered to the population of cells.

61. A method according to claim 60, whetein the interaction is neutral.

62. A method according to claim 60, wherein the interaction is

35  interference.
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10 55. A nethod according to any of claims 1 through 3, wherein the number

of constituents in the panel is at |east at |east five but ﬁc KhﬁE
56. A nethod according to any of clainms 1 through 3, vvherelzg eIE é%@ gr

of constiVOENEHTIn the panel 'is at least is at |east sixCTafkoo/fyseet hod
accorgling to claim3, wherein the agent is selected from the group
consisting of a drug, a m xture of conpounds, a functional food, a

nutraceuti cal63 a tﬁhﬁfeﬂnﬁwdcﬁrcﬁg@fﬂdmﬁ%(ﬁbx}}f‘e&&ﬁ@he ﬁ\@&a@mﬁ? 20 58. A
met hod accor gto any of claims 1 through 3, wherein er|V|ng the first

profile ﬁé‘f‘ﬁ fromthe sanple includes hybridizing the sanple with a

set of nucleic acid probes. 25 59. A nethod according to claimb58, wherein
the probes are attached to an insoluble matrix and the sanple is applied
to the matrix.60.A metidwdontingtilaich 60) vHeabimBe indaFG N eval uating the
condition affected by the agent includes evaluating the interaction of the
agent wi tYBH5- second agent adnministered to the popul ation of cells. 61. A
met hod according to claim®60, wherein the interaction is neutral. 62. A

met hod according to claim®60, wherein the interaction is 35-interference.
61 29 DECEMBER. ZOGBHm@z@ﬂdcﬁﬁnﬁiﬁgﬁ)@ﬁﬂ&ﬂstei&ﬁ%%nt&mt hod according to
claim 60 erei he interaction is cunulative A net hod according to
claim 60 &6 mthe interaction is synergi stic. 65. A method according
to claim60, wherein the agent is a pharnaceutical. 15 66. A nethod, for
eval yating the effect on a biological condition by a first agent in

rel a ?on to thhe efeethasy for eyebiahing slyeeffect bhe bindogiosl coadRdrShyg:

first agent in relation to the effect by a second agent, the method comprising:

a. obtaining, from first and second target populations of cells to
which the first and second agents have been respectively administered, first and
second samples respectively, each sample having at least one of RNAs and

20  proteins;

b. . deriving from the first sample a first profile data set and
from the second sample a second profile data set, the profile data sets each
including a plurality of members, each member being a quantitative measure of
the amount of a distinct RNA or protein constituent in a panel of constituents

25 selected so that measurement of the constituents enables measurement of the
biological condition; and

c. producing for the panel a first calibrated profile data set and
a second profile data set, wherein (i) each member of the first calibrated profile
data set is a function of a corresponding member of the first profile data setand a

30  corresponding member of a first baseline profile data set for the panel, and (ii)
each member of the second calibrated profile data set is a functiofl of a
corresponding member of the second profile data set and a corresponding
member of a second baseline profile data set for the panel, the calibrated profile
data sets providing a measure of the effect by the first agent on the biological

35  condition in relation to the effect by the second agent.
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a. obtaining, fromfirst and second target populations of cells to which

the first and second agents have been respectively adm ni sygrfereid
RS TRCENEER 2863,

second sanpl es respectively, each sanple having at |east one

protei ns; Wo.01de478vi ng fromthe first sanple a first profpdgushotimsset and
fromghe second sanple a second profile data set, the profile data sets
each including a plurality of nenbers, each nenber being a quantitative

measure of té® arbumithed aca:ocuiagit@elhhﬁmwﬁereﬁﬁh@ifi@st%ggﬁttiisfa‘&%ﬂ% in a panel
of constltg%gqts 25,sel ected so that neasurenent of the constittuents enabl es

measur emétt secRd agfrs ioy rmPles sMdiuEon; and c. producing for the panel a
first calibrated profile data set and a second profile data set, wherein
(i) each nenber of the first calibrated profile data set is a function of

a correspondi 63 nefNberthod atdoedifip ts tiafth 66) Wherdi the $95t 4284k i8 a31ygOr r espondi ng
menber of first baseline profile data set for the panel, and”(ii) each
menber ofangﬁﬁ%%@r?ﬂe@awwtaﬁ@tﬂw@ir ofile data set is a function of a
correspondi ng nenber of the second profile data set and a corresponding .
menber of a second baseline profile data set for the panel, the calibrated
profile datab%et sAprahibdircgrangtasny of dfinidereshacs, wysrtie first agent on
the biolggjcal 35 conditign in.relation to the eftect by the second agent.
62 29 E%Emﬁg%o?%%eGﬁﬁﬁﬁﬂﬁmﬁmfﬁ@mtswﬂre perfermiastataccor di ng to
cl ai m 66 firsthiedatibh, ArlEpriddiisineaae Rl ; agent is a
conpl.ex m xture. 68.@& met hgd af:%:horrﬁtie% !ts%l[gc a%tggﬁ%%gl?%%nathe first
agenttVi s "BVARTEJo ageeas ¢ Hatabaseotered gova digiakstorage beeitidak secdh@. A met hod
accordi ng,L,9oany of clains 1 through 3, wherein obtaining the sanple and
quantifying the first profile data set are perforned at a first |ocation,
and producing the calibrated profile data set includes using a 15 network

to access a daf aba‘?e %]glo(ied on a di %i,tal storage nediumin a second
| ocation. 70.” A met REA AL ETPHTIAG t? 62HT &P rilipiher somprigns spaptingthey updat i ng

the database to reflect the first profile data set quantified from the sample.
20

71. A method according to claim 69, wherein using a network includes

accessing a global computer network.

72. A method of conducting a clinical trial of an agent, the method
25 comprising:
a. causing the blind administration of a selected one of a
placebo and the agent to each candidate of a pool of subjects; and

b. using quantitative gene expression to monitor an effect of

such administration.
30

73. A method according to claim 72, wherein the pool of subjects is
selected using quantifative gene expression analysis on a plurality of candidates

to identify those candidates likely to show a response to the agent.

35 74. A method according to claim 72, wherein the administration
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database to reflect the first profile data set quantified fromthe sanple.

20 71. A method according to claim 69, wherein using a nety4ygied q]ﬂg
accessing a gl obal conputer network. 72. A nethod of condu%?idr%d:gmc m?ggf;

trial of Ve0LZfdTt , the nethod 25 conprising: a. causi ngctrivsodrzedsd

adm gi St.r a}ti on.of a selﬁeEt ed one of a placebo and the agent to each
candi’dat B BFeASHINInES 2t leseeneo! anrsane and p dgsageannge by iisggene expr essi on
t o noni t@mﬁ&tﬁgfgeﬁée)q;ressgfpg‘a@ﬁgg_ni stration. 30 73. A nmethod according to
claim 72, wherein the ‘pool of subjects is selected using quantitative gene
expression analysis on a plurality of candidates to identify those

candi dates | ikely,to show a response to the agent. 35 74. A nethod

accordi ng toly,é'l ai %Wiﬁogﬁé?oégwgttﬂéﬁ‘%r?? HPREQBATISBE 29INGECEMBER 2003 WO

01/ 2547 3 RETIHISORAT B4S e i A URLE i Bhidhne 5 7SL Qe,Of a dosage and

a dosage range by using quantitative gene expresgion analyis. 75. A

met hod affacybmbtokvitg blibdageht. f urt her  conprising using quantitative gene
expression analysis to assist in determning at |east one of efficacy and
toxicity of the agent. 76. A nethod according to any of clains 72 through

75, wherein @6 ngA &bl iat@frie 18R i LS..A.-ncl udes using the
met hod of at | east one of clﬁl;%mg 1?%05?19{?%3%3@@%@?@%&8%1& E\E st or age
medi um SRRty geng pyTawicn i includendsibg the mathiddraitetbapr feidfe dat a set
wher ei niciamshihe Galg brated profile data set relates to a sanple having at

| east one of and proteins derived froma target cell population to

whi @@ an 20 agent has been admi nistered; and

77. A digital storage medium on which is stored a computer readable
calibrated profile data set, wherein:
a. the calibrated profile data set relates to a sample having at
least one of RNAs and proteins derived from a target cell population to which an
20 agenthas been administered; and
b. - the calibrated profile data set includes a first plurality of
members, each member being a quantitative measure of a change in an amount
of a distinct RNA or protein constituent in a panel of constituents selected so that
~ measurement of the constituents enables measurement of a biological condition

25  asaffected by administration of the agent.

78. A digital storage medium according to claim 77, wherein: (i) each
member of the calibrated profile data set is a function of a corresponding member
of a post-administration data set and a corresponding member of a baseline data

30 set; (ii) each member of the baseline data setis a quantitative measure of the
amount of a distinct RNA or protein constituent in the panel under a normative
condition; and (iif) each member of the post-administration data set is a
quantitative measure of the amount of a distinct RNA or protein constituent in

the panel under a condition following administration of the agent to the target

35  cell population.
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b. the calibrated profile data set includes a first plurality of nenbers,
each menber being a quantitative nmeasure of a change in an,gHg®

distinct RNA or protein constituent in a panel of consti tu%%ts s% eécgf% ogg
that nedQPEZMIX of the constituents enabl es neasur enercTalow 7460l ogi cal
condi &i on 25 as affected by adm nistration of the agent. 78. A digital
storage nedium according to claim77, wherein: (i) each nenber of the

cal i brated pr$.il esdatdiusicebs; -t ing nmegber of a
post-adm_ni stration*data set an gd%%ﬁ @ﬁ%@ﬂgﬁ‘%ﬁ%{e}?g%ﬁ %C%Ié el ine data
30 set; (rngharaihaiatinn! the carrespbadimigimentlet of tasdlineslat GHyanttet ati ve measur e
of the : ISt 0 rotein constituent in the panel under
a nor mat ?\%%Oﬁﬁgﬁh&egﬁgghfﬁﬁg"aﬁgﬁstﬁ% atgpett he post-administration
data set is a quantitative neasure of the amount of a distinct RNA or
protein constijfuent in, the panel under a condition follow ng

admi ni strati oAVof fHECHYBhICCPRlng o elaigdP, whsreiethe spopnd finiction ikt 29 -
DECEMBER) ﬁh}p@f%ycgggf_m PCT/ USOCQ' 17846 5 79. A medium according to claim
78, wherein the. function is a second function of the ratio of the
correspondi ng nenber of baseline data set to the correspondi ng nmenber of
the post-adm pjstratj.on data set. 80. A nedium according to claim 79,
wherein the s&ton Féalistragemgdium getordingite any ntelrions 77830, wheskigi t al

st or age- tmgé@m@@%mﬂégguﬁ&_any of clains 77-80, wherein the agent is a
pharmaceutical 15 82. A digital storage nedium according to any of clains
77 832 wherein the agent includes a second plurality of conponents. 83. A
digital storage nediin ording,to any of clainms_77-80, wherein 20 the
agent is a nu??ace%t#ggéﬁqu%ﬁg.e lﬂg‘a’i“é‘? F%i%r‘g‘ﬂsﬁ%@@%‘éﬁlmﬁ?c%mer@nto any of
cl ai ms 77h8ggermfretiedes a sebnd plusdlitpobik@hpbierts at | east three but Iess than
1000.

83. A digital storage medium according to any of claims 77-80, wherein
20  the agent is a nutraceutical.

84. A digital storage medium according to any of claims 77-80, wherein
the first plurality is at least three but less than 1000.

25 85. A digital storage medium according to any of claims 77-80, wherein
the first plurality is at least four but less than 1000.

86. A digital storage medium according to any of claims 77-80, wherein
the first plurality is at least five but less than 1000.
30

87.  Adigital storage medium according to any of claims 77-80, wherein
the first plurality is at least six.

88.  Adigital storage medium on which is stored a plurality of records

35 R relating to a population of subjects, each record R, corresponding to a distinct
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25 85. A digital storage nedium according to any of clainms 77-80, wherein

the first plurality is at |east four but |ess than 1000. 8 = Chl
storage nedi um according to any of clainms 77-80, wherein %gﬁ#&éﬂ#m%

pl uralityWo0tg847east five but | ess than 1000. 30 87. A eCmiUs@li7sds or age

medi um agcor 0 C ein the first plurality is at
| east g1S| EQR%%EQQO% 6??%?"? %Eﬁd%b)?%életf%tﬁﬁdﬁﬁ"@ﬁrql% stored a plurality of
records 35 R relaliNGedcR idtRRP P GHthOPréle AU LCD Sl glng%&Pr
corresponding to a distinct 65 29' DECEMBER 2003 WO 011 5% IUSOO| 17846

5 i nst anéample darivedcispma wibjece thistsimplp hatingat tastorsetf RN Ahendi n: a. each
|nstance€E{)t‘3 .the profile data set Prelates to a distinct sanple derived
J

froma s ect’ the sanpl e having at | east one of RNAs and proteins; b.

the profile data Poset ﬂh@@&meaa&mbaﬁﬁ&m&%é)@u@ﬁ%ﬁe%m %each menber
M being a quantltatlve measure of the anmount” of a distinct or protein

constiPt ueprch Hembpaikbeipg 2 quastiative messers| of ¢]It€eajnsm1ttdﬁ atdistiras RNeent . of

t he const asur nt of a bi condition; each
record Ri b ﬁ&{ﬁg% o rgﬁteac War?Sfr%rTfeP%tqu‘tse?egﬁth RfAYreanatt cht -

i nstance Bje @hsﬁﬂﬂﬁnﬁ’@ﬂ‘ab]e@nf&@&@eﬁ@htE’EaBmY id@chftifiggponding 15 to the

val ue of the nmenber M,, and d. each record R also i'ncl udes a reference to

a characteristic of th@cgﬁ??f)%*‘@ Hrcéll(@'é,lfvl‘eeat:bmh@elrfdgofd the char acteristic

b t I t
aret medRaroffifs S RO A o IRE PR BAARLEP o BT PR a1 vi 1y,

body l¥asgp tlamvjaleﬂofﬁtmmnbai Ma_xapﬁsure 20 89. A d| gital storage medi um

according to cl ai m,88, va\/g_grel n.each le is derived froma target cell
popul ation to whi cH has® é"FFoéél ‘"HF%FE s agpfergiento a sharpcteristice! cel |

popul at i QRe betieg relakiiy askbremra s @hﬁ%&mngﬁ’c b&gaﬁq&%hné be e medi um on is
stored a | arge number of conputer readabie profi ata wher ei n:
group, gender, ethnicity, geographic location, diet, medical disorder, chmcal
indicator, medication, physical activity, body mass, and environmental exposure,
20
89. A digital storage medium according to claim 88, wherein each
sample is derived from a target cell population to which has been administered

an agent, such target cell population being derived from a subject.

25 90. A digital storage medium on is stored a large number of computer
readable profile data sets, wherein:

a. each profile data set relates to a sample derived from a target
cell population to which has been administered an agent, the sample having at
least one of RNAs and proteins;

30 b. each profile data set includes a plurality of members, each
member being a quantitative measure of the amount of a distinct RNA or protein
constituent in a panel of constituents selected so that measurement of the
constituents enables measurement of a biological condition; and

c. the panel is the same for all profile data sets.
35

66




a. each profile data set relates to a sanple derived froma target cel |
popul ation to which has been adm ni stered an agent, the sa IBER

| east one of RNAs and proteins; 30 b. each profile data SG?QI nc‘?u es a%os
pl ural i t yWofo1eetther s, each nenber being a quantitative poaasssnensad t he

amoung of a djstingt tein stituent in a panel of constituents
sel ect ed so ;j% rﬁ%as r%‘?‘ré?ﬁe[‘)’(%? aflﬁga%ﬁgﬁa%%ﬁlﬁ@rmf@m@secn@am enent of a

bi ol ogi caha(s@ﬁr@ﬂé from thesdbjéat, thRSaRBRH aviiSe § Il gprofile data
sets. 35 66 29 DECEMBER 2(;03 V\D%l?254a73 %c@?ﬁ@gg%?g@%& 1. A nethod, for

eval uat i REP&IN8: Grsugthad comprsirgon of a subj ect based on a sanple fromthe

subj ect, the sanplg hayj, t. | east one proteins, the nethod
conpri sing: a. deralew ng ﬁrg%l o e %eﬁ‘ ffI?trlg‘ftaP??sqf&rfE@ fifsrdaja petof i | e dat a

set, theeprofild @atdaetanaaamgraqﬂuﬂhmgoﬁn@hm&é bdch RbPBDAR S, Cach member
bei n??a 10 uantltatlve neasure of the amount of a di'stinct RNA or protein

constY t ugHE Ftﬁtlée M5aFEE obthecampant Pﬁ@ didincbRbidt edpetein hatstinmag i enent  of t he

constitu t he bi ologi cal condition; and b.
pr oduci ngggéfoﬁgégﬁ%%tance (%eg%ﬂ%ta B at egr b‘?fotg? FRsitentsenabiess ¢ he panel ,

wher ei n mmmﬁmeofﬂﬁebmiogmeﬂtcmaoﬁfaﬁche calibrated profile data set is 15
a function of a correspondl(P er. of an instance of the profile data set
and a correspondi ng” mendErH ’Ingéti riatiance of e palibraiedprofilealaprsef fore data set

for the ganeinel, WwigemdbDrRESE: @fi’ o fnsw.eclnqgt)?‘t %ecla"llélprgg\él:{%loﬁ% dgqtmsasur e of the

bi ol ogi cal ‘condition of the-subject: and c. 35¢4s 5
condi ioﬁf‘mlé’ﬁa%fé corwap@@mgmmeﬂofmmmeohw g@ﬁl@dﬁt&é@hh&! of records

relating.g.Q ect each rd corresponding to a
di stinct C‘? ns gﬁg?goﬁg{r%e car ﬁrb&‘FF]i“ée ? t setdprgthecpanglyal uat i ng

the fi rsthemahbm‘aerépﬂ:ffﬂé aeta@ed rbwam@@a Rt rRE B 1k on to data
in the cgndi gﬁaat abase. 25 92. A net hod accordlon ctao ccg?!f.#gg wher ei n

accessi ng W&l tion
accessing a data in a condition database, the condition

20 database having a plurality of records relating to a population of subjécts, each
record corresponding to a distinct instance of the calibrated profile data set; and

d. evaluating the first instance of the calibrated profile data set
in relation to data in the condition database. -

25 92. A method according to claim 91, wherein accessing the condition

database includes accessing the condition database over a network.

93. A method according to claim 92, wherein the network is a global
computer network.

30 94. A method according to claim 92, further comprising supp}emenhng
the condition database based on data associated with the first instance of the

calibrated profile data set.

95. A method according to claim 92, wherein the biological condition

35  concerns a system of the subject, the system selected from the group consisting of
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dat abase i ncl udes accessing the condition database over a network. 93. A
nmet hod according to claim92, wherein the network is a gl obgl R
network. 30 94. A method accor di ng to claim92, further CO?T%I’DIES(?E R2003
suppl emenworsg2s7he condi tion database based on data assomitateeimys h t he

firsts i I|brat rofile data 95. A nethod according
to clai nl%g%?&vﬂgfrv&g@&?he BPov &y g% e BHBRM Y B?Pro‘% tVErteiGiarak st em of t he
subj ect , intthanslypgicersysehecirddhé bamRItdi ot Ay CEMBER
2003 V\D 01 5473 C‘T/ .1 SO0 1785 respir a‘f"éﬁ?g@ﬁi‘i‘%ﬁ%mg’gﬁﬁﬁg

met abol | @ %afrtge SH‘IEER%%IH%W%’CO thesyemr al , and i mmunol ogi cal systens
and the panel of constituents enabl es measurement of the condition of the
subject in relation to the system 96. A nethod according to claim92,

wher ei n each %ecordmatisel acték i & @416E92, AiEhahaatiefdcsid £sQf the popul ation

rel a%drve o the rﬁcord the characteristic bei ng at | east one of age group,
gend HRRES AFhagstsgistippf he Hoeek@ttioerrela@ivetto thegdiard) thei sor der, cli ni cal

i ndi cat ofhar bod and envi ronment al
exposur e, 1%@%&§ﬁ%ﬁgﬁ@%%g%§%¢fﬁ%é %{ cgea‘ é‘“ ?Rg'eg%%f Pﬁ‘e characteristic
i ncl udeslocatial, distgabdicaldiisation, cligigal iAd e tdn Ol e @ica ihis PhoytAThcAVRNL | tati ve
gene expf 20 a%?%hysols dﬁa associated with measurenent of 4 biol ogi cal
condi ti on, 3 he met hod CONprt SIGT® 20 a. identifying a first profile data
set pertinent to the gene expreSS| on analysis data, the first profile data
set |ncI udi n%ga plurali - menbers, each menber being a quantitative
meastf e of t andumet C@Ndsrttg hmlam%vduerqamhec}mmasﬁtﬁdmellﬂﬂeé, n a panel
of const ted so that neasurenent of the constituents enabl es
measur errﬁe%l%ﬁg%ﬁn%gétgfol ogi cal 25 condition; b. producing a calibrated

profile data set for the panel wherein each menber of the calibrated
profile data i of a corresponding nmenber of the first
profile data Hleg'loégq gﬁagﬂglanutatwe gene expression analysis data

associated with measurement of a biological condition, the method comprising: -
20 a. identifying a first profile data set pertinent to the gene
expression analysis data, the first profile data set including a plurality of
members, each member being a quantitative measure of the amount of a distinct
RNA or protein constituent in a panel of constituents selected so that
measurement of the constituents enables measurement of the biological

25  condition:

b. 'producing a calibrated profile data set for the panel,

wherein each member of the calibrated profile data set is a function of a

corresponding member of the first profile data set and a corresponding

member of a baseline profile data set for the panel, the calibrated profile data-
30 . setproviding a measure of the biological condition of the subject; and

¢.  displaying the calibrated profile data set in a graphical

format.

99. A method according to claim 98, wherein the function is a second

35  function of the ratio of the corresponding member of first profile data set to the
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menber of a baseline profile data set for the panel, the calibrated profile
data 30 set providing a measure of the 'biological conditig§sEcEMBER 200
subject; and c. displaying the calibrated profile data set in a graphica
format. 9Wo#asetshod according to claim98, wherein the pungédeafsssS a
secon Js Latio.,of the cprrespondi ng nmenber of first

prof i I%e }gf%%d‘{?%%%}%}egﬁf %@tbﬂ%‘(’fﬁ@é?ﬁ]fog‘?% 01/ 25473 PCT/ USOQ) 17846 5
correspondi ng nenber of the baseline profile data set. 100. A nethod
according to (:II@i m 97, wherein the function is a logarithnmc function. 10
101. A net hod 8&cortmistadrcersing rlaiph®t svherdinghgfuaptivrciala format is a  bar
graph for, nﬁ?ﬂﬂﬁgioﬂf the calibrated profile data set. 102. A
descriptive record of a change in a biological condition in a popul ation
of cells, conprising: 15 a. a first set of nunerical gene expression val ues

for panel of _gene |oci,, each value in the set corresponding to a single
1 paAdred sgend

gene Focus in! ing e claim9d, wherept thegraphcdl Gommatgs a profil e

dar . oot BaRprabIeR uhalionel oGl L SR SGRE% LA 1 TSt bl 0l 00 cal

condi tion; a second set of nunerical-gene 5xp 'ssi on values for the 20
panel of gene loci, each value in the set corresponding to a single gene
| ocus, the sq@ of ,v Iuest.forn‘i Hg} a gasel_i ne profile data set for a second
popul ati on of 0% | & ISTRRUNEISEPTE Hf 3 cBargmia Bhiplogirbeanditisnding on, the second

set of vagldiegatpidfeend, kym pig{hgg an average for nultiple gene expression
val ue% frommultiple poquati ons of cells for each locus in the panel; and
a

25 c.¥Pa third set &f nunhkst st obrneepondeng etpresdien valtiesofoh pahel dfi rst  set

of val ue : t wi.th respect .to each gene locus in
the pane e‘,ﬁgt %,Q?ﬁl??%ﬁgg? ﬁ%gﬁﬁ%oriée@%éﬁ?%gé? &g edodrsinapanel afhe profile

dat a set gend ledighe eetldf briake tbrping 4 beofilatataset fd2@iprputiepaldspbiiyve of the
first bi oslug%i t%%I %c%ndtir};t.i 9. V\f'at h.. respect to the second biol ogical
condi ti on. B0 J9 2 TASY ARSI HOBEMAMg to clai m 102, wherein the first
popul ati on of b. a.second set of numerical gene expression values for the
20  panel of gene loci, each value in the set corresponding to a single gene locus, the
set of values forming a baseline profile data set for a second population of cells
subjected to a second biological condition, the second set of values optionally
being an average for multiple gene expression values from multiple populations -
of cells for each locus in the panel; and
25 c. a third set of numbers corresponding to the ratio of the first
set of values and the second set of values with respect to each gene locus in the
panel, the third set being a calibrated proﬁle data set; the profile data set and the
calibrated profile data set being descriptive of the first biological condition with
respect to the second biological condition.
30

103.  Arecord according to claim 102, wherein the first population of

cells and the second or more population of cells are the same population of cells.

104. A record according to claim 102, wherein the first population of

35  cells and the second or more population of cells are different populétions of cells.
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cells and the second or nore popul ation of cells are the sanme popul ati on of
cells. 104. A record according to claim 102, wherein the fi [

of 35 cells and the second or nore popul ation of cells ar eﬁgﬁﬁ@?%@ﬁiﬂ%
popul ati oS %6#54%%el |'s. 69 29 DECEMBER 2003 WD 01/ 25473 PETIES0NI78%846 105. A
descrigtive record, according to claim 102, wherein a sanple is obtained
froma subject, for subjecting the cells to a biological condition, the

cell (BoRUl 2110, b ascnpraviesal rcieh  OOR A Prkd 05,8, 00

expression profile data set, according aim
popul at i o?Ptened djomsa subjed, fer sulipatiog the calisrtbuddolbpieal @ndithire e celi07. A

nmet hod f i [ - bi.ol,ogi cal condition of a subject, conprising : 15
obt ai ni n(g)lgcggganpolﬁe é"?g5%1%d1%aﬁ%‘?@®t309§%6]°&ti ng a popul ation of cells to the
sanple and determ ning the presence of a first biological condition with

respect to a _second biological condition according to any of clainms 1
t hr ou{fffq 3. 10806A fegPsexatsseupnefile datl s, meddiding tordldier1 02 OWRElesik NY:
selectin Last:.fo .clinical ial agcording to the biol ogical
condi t i oﬁ*—-}%ﬁ@’%{?ﬁ%@?ﬁ%}?’“a ,I-S“ISDU&%L%—%CEOHQ?%? %%%%&J% vel y whether the.
subject will respond to a test conmpound if the conpound has a

predet erm ned bi ol ogical activity. 109. A nethod according to claim 108,
wherein the td8f. campetlind fursliagnosife phiatopiebuinditioh ofigeuntiject,110. A net hod
accordi nge 1$digd m T08 where the test conpound-is-a -nutraceutical agent.
111. A method for diagnosing a susceptibility for a biological condition

30 ity ﬁﬁﬁ?i@étgawmmisifmgsgbjectmﬂa&icclﬁhg\g @P&mh?fﬁlélgﬁbttﬁés 'eﬁct; E
creating iptive recor ccording . to any of clains 102 "t hrough 106,
wher ei n t%eij %%&%‘?‘%@3 Iar?ﬁgn?ﬁa‘?f??eésf @O%@@g-é?’aééo%wl@ééwt it ues

cont ai nedsecondibioldgical yoreditibas@bidifg S B bEcidRla ﬁx%n? f{9r the second

bi ol ogi cal 35 condition; the library containing a p vl i ty of baseline

profile data sets grouped 70
' 108. A method according to claim 107, further comprising: selecting the
20 subject for a clinical trial according to the biological condition of the subject, so as
to determine predictively whether the subject will respond to a test compound if

the compound has a predetermined biological activity.

109. A method according to claim 108, wherein the test ;:ompound isa
25 pharmaceutical agent.

110. A method according to claim 108 where the test compound is a
nutraceutical agert.

111. A method for diagnosinga susceptibility for a biological condition
30  ina subject, comprising:
a. obtaining a sample from the subject;
b. creating a descriptive record, according to any of claims 102
- through 106, wherein the set of baseline values is an average of second values
contained in a library of baseline profile data sets for the second biolo gical

35 condition; the library containing a plurality of baseline profile data sets grouped
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29 DECEMBER 2003 WD 01125473 5 according to a predeterm ned bi ol ogi cal
condition; and c. , diagnosing the susceptibility of the s j[f%é

PCT/ USOC]‘%%4 112. A nethod for nonitoring the progress O?Qa |%M)Bg§%a2IOO3
condi ti on, ¥ ising: 10 a. creating a plurality of d&¥dfiSee/i7¢s r ecords,
accorgli ng-5LQRRY, ' 2, t hr ough. 106, wherein each set of first

val ues iscdete n%%ggec%%&gﬁg%% 18&%%95‘%}%“?%%& s with respect to each of
t he ot her gene exp_ressidi)an pr ofti | es; b, _conparing each calibrated profile
data set with a |ibtary SroH8hesustrphibdity o éhe subjetat a sets, the plurality
of calibrated profile data sets being grouped according to a predeterm ned
bi ol ogi cal coggi tion; and c. determning the progress of the biological
condition. 1134 AfvEethad ﬁ%mcélstpeibgitlsmpngressdﬁa(bﬁ&l@%ﬂcad%oﬁﬁﬁ%g for an agent
20 conprdsshisking@. Selecting a population of cells; b. subjecting the cells
to t{}g agent; and c. determning the record according to any of clains 102
t hrolgh 106 usingaa st ardanghs80aPRS8de88; fli ta set for the

bi ol 0gi cglr 1 ARs QML grci 1 4% A f}% hod faéfc%‘%d’?e%‘%d?%ﬁ%‘rrg‘ﬂﬁffféﬁy wherein the
conposi tion 18 a~ nutieac 20 Yhesin cagh s¢hof fir valiens@iciesmizedinng to clai m 113,
wher ei n #/86:1696P98hd 108/ . pharmaceutical . 116. A nmethod according to
claim 11% wherei n the&é’gﬁp‘g‘&‘ ??SB%CQ?%E% ofithe afher geRe Bgarsion71 29. DECEMBER |
2003 Wrwofile5473 PCT/ USOQ 17846 5 117. A nmethod according to claim 113,
wherein the conposition is a

b. comparing each calibrated profile data set with a library of
15 calibrated profile data sets, the plurality of calibrated profile data sets being

grouped according to a predetermined biological condition; and

C. determining the progress of the biological condition.

113. A method for gstablishing'a descriptive record for an agént
20 comprising:

w

selecting a population of cells;
b. subjecting the cells to the agent; and
c. determining the record according te any of claims 102

through 106 using a standardized baseline profile data set for the biological
25 condition.

114. A method according to claim 113, wherein the composition is a
nutraceutical.

30 115. A method according to claim 113, wherein the composition is a

pharmaceutical.

116. A method according to claim 113, wherein the cofnposition is an
infectious agent.
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conplex m xture. 118. A nethod according to claim 113, wherein establishing
the 10 biological activity of the conposition further inclygese®EMBER 2903
mechani sm of action for the conposition. 112. A nethod according to claim
113, wher &YQU&S5#%Abl i shing the biological activity of thecIyosgasssti on
furthey includes providing a nechanismfor 15 netabolismfor the
conposition. 120. A nethod according to claim 113, wherein the conposition

further conpiiBesAantihogtaccndinguodiaind 13, wReRHHkhE HRGHAL AR, t he

bi ol ogi cal aF(gti Vi, t results fromany of synergism interference or neutral
i nt er act i R g’fﬁ}é?gﬁ“f‘he 20 first and second conmpound. 121. A net hod
according to claim 113, wherein the conpound further conprises a plurality
of conpounds such that the biological activity results from any of

‘synergi sm i ntléBf eremetodracomdingab clanhalaoherihetabseRing ige compounds. 25

122. t.hod. accordi ng to claim113, wherein the biological activity of

t he c@npngoﬁ%gfcgf%lc &vgt,giog ﬂ%q‘cfog&osﬁlr?“t]m@h%‘ﬁpé@e.s pioading ampedhadisof oel ecting a
1 herapeutd_ct:ioﬁ@@fllmf:bﬁgsbggﬁghass of 30 therapeutic agents for adm nistering
to a subject so as to change a biological condition in a subject froma
first biological condition to a second biological condition; conprising:

a. subjecting sa fromtge éubg' ec o each of the class of

t herapeutic agen s%%hgd %%W@@Q&MCTI U500/ 17846 b.

det er mi nibiglogicdbativitptof vie: doRgsHichFiriRACHR Ridel PF‘oﬁ@i 'aleiﬁ%ch%pfsﬁd’;( diz;ng to any
alibrate

of cl‘g ms_102 thr ugp 106; C.. canparing each of the profile data

sets FoptaBeligry forgne compesitiensd profile data sets: wherein the library of
calibrated profile data sets are grouped according to a predeterm ned

bi ol ogi cal condition; -and

. 120. A method according to claim 113, wherein the composition further

comprises a first compound and a second compound and the biological activity

results from any of synergism, interference or neutral interaction between the

20 first and second compound.

121. A method according to claim 113, wherein the compound further
comprises a plurality oi.’ compoun&s such that the biological activity results from
any of synergism, interference or neutral interaction between the compounds.

25

122, A method according to claim 113, wherein the biological activity of

the compound is a toxic effect on the subject.

| 123. A method of selecting a therapeutic agent from a class of

30  therapeutic agents for administering to a subject so as to change a biological
condition in a subject from a first biological condition to a second biological
condition; comprising:

a. subjecting a sample from the subject to each of the class of
therapeutic agents;
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d. determ ning which of the therapeutic agents is capable of changing the

first biological condition in the subject to the second bi i
condition in the subject. 124. A method according to cl ai m%;%égk‘grlzeliar‘?opﬁe

first bi oMiPERI7315 condition is a consequence of the adverssoafgiects of

any ofsan infectioys ag . blglogical warfare agent or an environnental
agent and the second bi g?%é?@é?é)&ggsﬁglfgivﬁﬁe‘ioégorreé’g}éfms‘%‘?S@ﬁ‘PiEﬁese adver se
ef fects. a@srding irearipodf deicorldl igotigh ¢d@i m 122, wherein the library of

descriptive 20 records conprise nmedi cal hi storty for a single subject or
singl e condition. f26. AOMBIHLEEREO6H Gibrased profite 820 setsttendibraryhe | i brary

of descri pftda¥Braté LERIFAS ASQNRL:I % {%Edt'h bl Qromtion about, a plurality of
subj ects or conditlﬁons. 55 197, A Met gg%%%c%%ﬁﬁﬁ%&f@ﬁéi%ﬁ%ﬁ wher ei n
the | i bra#fp gepupddpraording toa pfdderraiated loloyi@0AGIEto kgl gnature profile

dat a $Et s froma plurality of .subjects. 128. A nethod for characterizing
t he biol ogical eff et | vEREERIiRS ﬁk‘glrﬁlﬂ?ﬁ thesapautisfegents rmppsbleiobn pr oduced

by a manuftagbiie @ BEOGIBES fd: S Nai . rovidi ng. a calibrated data
profile set _gg:cglo_r ding to t ceaq:ﬁg‘{aﬁ% %%hg%‘g%’%ég?Q}éerl%iegoﬁ“{@l%’é’?qgﬁﬁ?lt he batch of
t he conpo¥nditim imthpkualkjeetg t he calibrated data profile set on each
container in the batch optionally including the signature calibrated
profile data set; (b) conparing the calibrated profiled data set with a

standar di zed 104l i by mieethdu@bidi®; @NASED. wIBrei &Eﬁgw R 2003 WO
3 PCTLUS00117846 5 Shihey SN Do, v raeérc‘:g}gésﬁ%%g 88y cal

01/ 254,
i nf orhit | DRAGIPTHS dicgReeguestan!dheadneagsa sfiestonfraiyrg ahdnfedtiiugag8at, §ONPr i si ng:

maki ng t higolofar wati ' : er. 130, .A nethod according to
clai m 129, 0vc\z_ﬁ_er ein the %é?h%%péﬁl{oﬁ%%ng%rﬁgﬁ‘ T thesee %ﬂﬂég}cﬁ{ or mat i on
avai | abl econgitiands ageveronl aiitlyesofideerneeffamedk, World Wde Web, email, internet

access site or hard copy. 131. A nethod according to claim 128, wherein the
met hod further conprises accessing the information for |oading to a second

access site. 425 A method according to claim 122, wherein the library of descriptive

20 records comprise a medical history for a single subject or single condition.

126. A method according to claim 122, wherein the library of descriptive

records comprise medical information about a plurality of subjects or conditions,

25 127. A method according to claim 122, wherein the library of signature

profile data sets consist of signature profile data sets from a plurality of subjects.

128. A method for characterizing the biological effectiveness of a single
batch of a composition produced by a manufacturing process, comprising: (a)
30 providing a calibrated data profile set according to the method of claim 3; and
labeling the batch of the composition by placing the calibrated data profile set on
each container in the batch optionally including the signature calibrated profile

- data set; (b) comparing the calibrated profiled data set with a standardized
calibrated profile data set.

35°
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132. A nethod according to claim 131, wherein the process for |oading
i'ncludes downl oading the information. 133. A nethod accor dbgHeCERER ,
wher ei n aw@%ﬁsg.g the information 20 is controlled. 134. A rret‘(ﬁgogi R263
according to claim 133, wherein the process of control FREUSHEI84he use of
a pass$word. 23%29.138.mAhsREHOLQcHeHAg Lol ai m 129, erein the user can
annotate the available infor?mti gn?rsl?%églalﬂﬁ%frgﬂoBﬁn@e SHRIRIOB&Et of the

bi ol ogi c&MedipmfasFordinie. claigess, somptiking: ackargitRAni@makish Ty iz wher ei n the
user can ggdd.one or” 30 nore records to the data set, the one or nore
records becom ng part of the biological information. 137. A method for
consuner eval uation of a product, wherein the consuner evaluation is
dependent on igpature profjle conprising: (a) formng 35 a descriptive
record accor d?:?{]; t0 Behpdroropling t9)claimeld, Whereg thhenqthabfietheruSintgises 74 29

pancl of gene 1ot1 e oy Gok oo ke o o BE ik plon Wikte Wabi or at ed

panel of gene loci is a signature panel
prof i | ed"8aldntemet ageess siporhved eape. cal i brated profile data set to provide
an expl anati on of the product. 138. A nethod according to claim 137,
wherein the product is pronoted according to the signature profile. 139. A

conput er proghdm pk onitiod stardiay & dakd 13, %h&%&'tﬁ&h%ﬁﬂod?&ﬂg}“ on of a ‘
subject or for evaluating a biological condition resulting fromthe use of

an  agen€omppisesaticerging the infutaatiasob i@ diReididaNi ResORut er readabl e
progggm 15 code thereon, the conputer program code; conprising: a. a
program code for classifying a sanple fromthe subject or the agent for an

i dentifiabl e 130rAlmdiho@aRbadnam £Q toderiving a first data set, the
first pr includiig a p a%gil‘ftgesg%ﬂf&\ﬁ%ﬁ%cﬁ’ss{ori Srenber bei ng

of il gata set
a quanti £ Heading theinfammmtignount of a di stinct RNA or protein
constituent in a panel of

133. A method according to claim 129, wherein access o the information
20  is controlled.

134. A method according to claim 133, wherein the process of control

includes the use of a password.

25- 135. A method according to claim 129, wherein the user can annotate the
available information, the annotation becoming part of the biological
information.

136. A method according to claim 129, wherein the user can add one or
30 more records to the data set, the one or more records becoming part of the

biological information.

137. A method for consumer evaluation of a product, wherein the
consumer evaluation is dependent on a signature profile comprising: (a) forming

35  adescriptive record according to claim 102; (b) identifying the product using a
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constituents selected so that neasurenment of the constituents enables
nmeasur enment of the biological condition; the profile data 26tDECEMBER®R0D2
inthe r ~and c. a program code for optionally producing a calibrated
profile S’ggﬁalg? ﬁset for the panel, for storage in the %%Wﬁﬂgﬂ"ééﬁch menber

of the caliby:at: f dat.a set,being.a function of a correspondi ng
menbe?5 o?a%sﬁg‘%{iae%tS%I‘gﬁlgfeéﬁgl}fﬁaélegﬁfge&%&o%l%ﬁgmmalh@hfﬂ)er of a

basel i ne profirirg tataisetedieofill @ apaRelvith 4NE Sald bi; file data set
) bt o ] cotndi ti gﬁ%ﬁ@hﬁﬁ%ﬁﬁ?@é&ﬁa 30 140. A

provi di ng neasuf e O‘;?‘Qﬁ he bi ol ogi cal

conput er %‘2\%? Bty e RianetiPR gt thaprotlogi cal condition of a subject or for
evaluating a biological condition resulting fromthe use of an agent, the
conput er system conprising: a. a classification nodule for classifying a

sanpl e from t he38. 35A st ACHccRbink RS ih an identifiable record 75 WD
01/ 25473 20 DECENBER 5005 Coling PcRfe LY, WBefih G Bl it pomoiddul e 1 or

derivi ng &P¢Rg todhs signpdire profide.fi rst  profile data set including a
plurality of menbers, each nmenber being a quantitative measure of the
anount of a distinct RNA or protein constituent in a .panel of constituents

sel ected so t Ha¥. némmtmwprogfambeocﬁﬁmaifiewﬁl%gg%mb Sial és?taﬁ}&lerrent_ of
the bi ol ogf g ahbiegndi f%;lua"?{ﬁ% a]1$1 {'l5.C ﬁ;i%(ilr.oductl on nodul e Tor producing a
calibrated profile data et bforological sanditionfespliing feoro theresebafianof t he
cal i br at edkept, ohdhdingalBndRler Sable cheIGhi 100 8, SQL! espondi ng menber of the
first, profi)e data get and a correspon .lﬁg‘“%e?%%?“ of reéaggﬁgé’lrﬁgﬂémpr ofile
dat a Set ¢ thereon shesomputer programande coptpofsidee data set providing a
o polsirige
measure of the biologi céa]!ém%lgg_ﬁlcgaogro t.ne subj ec}. 141. A method for
anal yzing a patient for of ogi cal” “CoHdIs daraplefromdhp rebjett pe,
conpri si ridge agent for an identifiable record;
b. a program code for deriving a first data set, the first profile
data set including a plurality of members, each member being a quantitative
20 measure of the amount of a distinct RNA or protein constituentin a panel of
constituents selected so that measurement of the constituents enables
measurement of the biological condition; the profile data set being stored in the
record; and

c. a program code for optionally producing a calibrated profile

25  data set for the panel, for storage in the record, each member of the calibrated
profile data set being a function of a corresponding member of the first profile
datasetand a corresponding member of a baseline profile data set for the panel,

the calibrated profile data set providing a measure of the biological condition of
the subject.

30

| 140. A computer systern for evaluating a biological condition of a subject
or for evaluating a biclogical condition resulting from the use of an agent, the

computer system, comprising:

a. a classification module for classifying a sample from the
35 subject or the agent in an identifiable record
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i di i i [ for evaluating a
a. providing a kit for neasuring a profile data base
bi oloogi cal gondi tion, the kit including reagents for quant 2§§EGEMEﬁ'§h 2003

[ b- accessin
anal ysi s r protein for a panel of gene |oci;
cent?lal i z@g ?Ma ase containing baseline profile data SEtiUOH} pond| ng

to the panel; C. det er miderivgtivbemouallé Rir deBdidy Ofid kﬁaﬂ%{e?]@ﬁe[eflil Jor the

bt s AR AR R U BRI S BRA
76 quantitative measure of the amount of a distinct RNA or protein constituent in a
panel of constituents selected so that measurement of the constituents enables
measurement of the biological condition; and
‘10 c. | a production module for producmg a calibrated profile data
set for the panel Wherem each member of the calibrated profﬂe data setisa
function of a correspondmg member of the first profile data setand a

corresponding member of a baseline profile data set for _the panel, the calibrated

profile data set providing a measure of the biological condition of the subject.
15

141. A method for analyzing a patient for a biological condition at a
‘remote site, comprising:

a. providing a kit for measuring a profile data base for
evaluating a biological condition, the kit including reagents for quantitative

20  analysis of RNA or protein for a panel of gene loci;

b. accessing a centralized database containing baseline proﬁle

data sets corresponding to the panel;

C. determining the calibrated profile data set for the patient;
25 d. analyzing the biological condition of the patiént with respect to a
library of calibrated profile data sets.
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