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effect of a compound on different cellular pathways, where the assay predicts aspects of
25 clinical relevance and potentially of future in vivo performance.

While collecting information about multiple aspects of pharmacologic activity is
useful because it provides a more complete analysis of the compound, it also makes the
data analysis more difficult, because multiple parameters must be considered.
Developments in computing technologies can provide solutions, but must be tied into the

30 matrix of biological information.

In addition, cellular physiology involves multiple pathways, where pathways split and
join, redundancies in performing specific actions and responding to a change in one
pathway by modifying the activity of a different pathway. In order to understand how a
candidate drug is acting and whether it will have the desired effect, it is necessafy to know,

35 not only the target protein with which the drug reacts, but whether the inhibition of the
protein activity will result in the desired response. The development of screening assays
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25 Methods utilizing genetic sequence microarrays allow the detection of changes in
expression patterns in response to stimulus. A few examples include U.S. Patent no.
6,013,437, Luria et al., “Method for identifying translationally regulated genes”; U.S. patent
no. 6,004,755, Wang, “Quantitative microarray hybridization assays”; and U.S. patent no.
5,994,076, Chenchik et al., “Methods of assaying differential expression”. U.S. Patent no.

30 6,146,830, Friend ef al. “Method for determining the presence of a number of primary
targets of a drug”.

Proteomics techniques have potential for application to pharmaceutical drug
screening. These methods require technically complex analysis and comparison of high
resolution two-dimensional gels or other separation methods, often followed by mass

35 spectrometry (for reviews see Hatzimanikatis et al. (1999) Biotechnol Prog 15(3):312-8;
Blackstock et al. (1999) Trends Biotechnol 17(3):121-7. A discussion of the uses of
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25 and expense, as well as compensatory mechanisms, redundancies, pleiotropic genetic

effects, and the lethality of certain mutations.

Another approach for discovering the function of genes utilizes gene chips or
microarrays. DNA sequences representing all the genes in an organism can be placed on
miniature solid supports and used as hybridization substrates to quantitate the expression

30 of all the genes represented in a complex mRNA sample, and assess the effect of a
perturbation on gene expression. Methods utilizing genetic sequence microarrays can be
applied to pharmaceutical target validation. In these methods, genetic modifications are
evaluated for their effects on the expression of particular genes. A few examples include
U.S. Patent no. 6,013,437; Luria ef al., “Method for identifying translationally regulated

35 genes”; U.S. patent no. 6,004,755, Wang, “Quantitative microarray hybridization assays”,
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comparisons between different environments and agents. Databases are provided so that
30 agents and their effects may be compared. Particularly, biomaps are provided allowing for
ready comparison, --visual, mathematical and electronic-- of the results of different assays
involving the same or different agents with assays involving the same or different reagents.

7 BRIEF DESCRIPTION OF THE DRAWINGS
35 Figure 1. Assay combinations for screening inflammatory modulators. A.
Expression of selected readout parameters on selected assay combinations of HUVEC
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Figure 2. Assay combinations for screening inflammatofy modulators. Confluent

30 cultures of HU VEC cells were treated with combinations of TNF-a (5 ng/ml), IFN-y (200
ng/ml) and IL-1 (1 ng/ml) or base media. After 24 hours, cultures were washed and
evaluated for the presence of ICAM-1 (1), VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5),
HLA-DR (6) and MIG (7) by cell-based ELISA performed as described in Figure 1. A. The
relative expression level of each parameter is shown along the y-axis as average value of

35 the OD measured at 450 nm of triplicate samples. B. A color-coded representation of the

data shown in A. For each parameter and assay combination, the square is colored light
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surface expression of ICAM1 (1), VCAM1 (2), E-selectin (3), I1L-8 (4),
CD31 (5), HLA-DR 10 (6) and MG (7) by cell-based ELI SA perforned as
descri beavoni/&ilgure 1. A col or-coded representation of tReT/DSOMIPD
prepared fromthe data is shown. For each parameter and assay conbinati on,
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figure i Inessuremterd lshmoﬂératerpr@dmalsbdl(ﬂ 20%f bp1at<69%|),s btaek uinticatgsf thaitn the

excpor | moneamaefmeradeRet g TiiebieRaf (/5 EleGs S 1R o] bgettef e

si gnal i ndirstpasaweombikatipm.e 5. Effect of neutralizing anti-TNF-a antibody or
NFi B nhi bitors AA861 and 5 nordi hydroguai aretic acid (NHGA) on readout

pattgr ns in multiple assay conbinations. Confluent cultures of HUVEC cells
wer e treated Wigure TAE- a Effechgdfricompodidsy 0(120@ me;fbrdn):e teladodt (piattexyv/ in )thet he

conbi nat i, of JINF-a + 1.0 Rﬂ' e sence of
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expressi on of g@l\/#l (1), 10 VCAM 1 (n%;g E-selectin (32 A L-% (4), ang
(5) by c &afmi) inthe nees epgrqbégﬁ%edoiago ounds or agents as listed in Table 1. After 24
25 hours, cultures were washed and evaluated for the cell surface expression of parameters of
ICAM-1, VCAM-1, E-selectin, IL-8, CD31, HLA-DR and MIG by cell-based ELISA performed
as described in Figure 1. The resulting biomaps were compared (Table 1) and analyzed by
hierarchical clustering. Biomap relationships are visualized by a tree diagram in which a)
each terminal branch point represents the biomap prepared from the indicated assay
30 combination; b) the length of the vertical distance from the upper horizontal line (no change
and control patterns) to the termini are related to the extent of difference in the readout
pattern from the reference pattern (IL-1+TNF-a+ IFN-y); and c) the distance along the
branches from one terminal pattern value to another reflects the extent of difference
between them. Similar patterns are thus clustered together. The figure illustrates the

35 reproducibility of patterns resulting from treatment with a single drug in multiple
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described in Figure 1. A color-coded representation of the biomaps prepared
fromthe data is shown, coded as described in Figure 2B. Figure 6. Effect
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Figure 8. Effect of an activating anti body agai nst TNF-a-receptor p55
(Act-anti-p55) on readout patterns in nultiple assay conbi nations.

Conf | uent cul tigws HfEffdVBC sokblesTNiverrecepten pebHFaifusior IFotain( B5adricivon, the FN- y

(100 zgg/ r@x?)reslsibh ]of 9&2&% ngametta'g irf %prléaéés%) cgrfnbinations. A. Confluent cultures of
HUVEC cells were treated with TNF-a (6 ng/ml) + IFN-y (1 00 ng/ml) + IL-1 (1 ng/ml) in the
presence or absence of p55-Fc (50 ng/ml, Pharmingen). After 24 hours, cultures were
washed and evaluated for the cell surface expression of ICAM-1 (1), VCAM-1 (2), E-selectin
(3), IL-8 (4), CD31 (5), HLA-DR (6) and MIG (7) by cell-based ELISA performed as

30 described in Figure 1. The relative expression of each parameter is shown along the y-axis
as average value of the OD measured at 450 nm of triplicate samples. The mean +/- SD
from triplicate samples are shown. * indicates p < 0.05 comparing results obtained with anti-
TNF-o to the control. B. Confluent cultures of HUVEC cells were treated with TNF-a (6
ng/ml), IFN-y (100 ng/ml), IL-1 (1 ng/ml), the combination of TNF-a. + IFN-y+ IL-1, or media

35 in the presence or absence of p55-Fc (50 ng/ml, Pharmingen). After 24 hours, cultures
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inclyges TNF-a + IFN-y + IL-1. 10 Figure 11. Effect of AGL26 and PPM 18 on
expressi on of readout paranmeters in the optimzed assay conbi nati on of
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ng/m) + 1 gl
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25  After 24 hours, cultures were washed and evaluated for the cell surface expression of
ICAM-1 (1), VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5), HLA-DR (6) and MIG (7) by cell-
based ELISA performed as described in Figure 1. The relative expression of each

parameter is shown along the y-axis as average value of the OD measured at 450 nm of
triplicate samples. The mean +/- SD from triplicate samples are shown. * indicates p <

30 0.05 comparing results obtained with Act-anti-p55 or Act-anti-p55 + p55-Fc to the Control,
n=3.

Figure 10. Effect of neutralizing antibodies against IL-1 or TNF-a on the expression
of readout parameters in the optimized assay combination of Example 1. Confluent cultures
35 of HUVEC cells were treated with TNF-a (5 ng/ml) + IFN-y (100 ng/ml) + IL-1 (1 ng/ml) in
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expression of 1CAM1 (1), VCAM1 (2), E-selectin (3), IL-8 (4), CD31 (5),
HLA-DR (6) and MG (7) by cell-based ELI SA perforned as described in

Fi gure 1w@ovueiios - coded representation of the biomaps prerOEUSE/(71M t he
data is shown, coded as described in 20 Figure 2B. Figure 12. Confl uent

%m:; o P AR el of o IR P fo O
t tems)has | arCadt 1
cu uresgy:el esg\/a &’ei; IE% -téx;itpg (FD/%ﬂ tg%r)é) Syﬁema):g[ ne Iﬁcgfvigﬁ%éd)AftXi M

(5 by Dot Silsebible wamict 80d eyadag fine el S s 5 RV Doged

(rjepr esgnt\kﬂAl\ﬂm @, E#Belekmnr(aple-mr epacead (by, dﬂll/}jtm (H;tahd MlGh((b)be M badeds

escribe ure ar. € assa

Squar & ELEh Bpdiniects agsRipsd FRe 1A, The BEW A Hessim ot 80 ReRAE s

(<20% abcshewnraldmg tive ylrausnwsueregemaluenott tre ODr mbaawed)atm:ﬁmbmmadsﬂ wiplidate- 4 +

TNF-a + H.S) .30 o Ite gr hat ched i ndi ates hat .t he

par anret e SHBI A orDR: o8 i S8 1o IS SEARIoE S0 MR- <E0vh colaticpged

i ndi cat eseprhserjaticonet the bieraaps prepated fsom the datyl in Figareetdeid s(hbﬁﬁi%:oded as

decr oasedeaBas bIAPES8 I o7 nbcenirlhoBEBE e’ TAB-5.5 TN el reasur onent

is stpongly decreased (>50% | ess than the |evel measured in the first assay

ST ek a5t R AR e b P o

% TNF4§ oﬁﬁl@nm@/ &dshy ddﬁﬁibu)'at(oﬁoofna)’(éﬁ&ble 1dL-dor|(fIﬂ.|eﬁlgguﬂ1fu}esaﬁﬂ kmvmamumfaM e
ter ours we e ev ted for the presence o

(1) "1 CadreRtee i e BapOy Yar R (T v Bk &) Romin Becpresaiee or

E- cadher izRsérde B AGADE-(B8SAM &LbSH-18 @e[xwrdr"iﬁie REmBRRE6N. be@olﬁboﬁh@éﬂ/\%ré A

col or - coded re{)resent ation of the bi omagW prepared fromthe data is shown,
y

codedSas terted At thednighestrgupeatration alovhiegreypyaraseluble, and/ongislaipt ressiiin sall i on,
the squargajifes Orﬁﬁfér|24gﬁéur9ra}1tu'rés WBR %Eﬁéﬂabﬁé é\Tlﬁﬁr'é’térdefH?r{ﬁe i3l ‘éﬁﬁ‘aéé‘ged

(<20% above or bel ow t he measurenent in first assay nmbi nation (IL-1
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conbi nati on). 15 Figure 14. Assay conbi nations containing HUVEC and T cell
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performed as described in Figure 1. A color-coded representation of the biomaps prepared
from the data is shown, coded as described in Figure 2B. For each parameter and assay
combination, the square is colored light gray if the parameter measurement is unchanged
(<20% above or below the measurement in the first assay combination (IL-4 + TNF-a + HIS)
30 or p > 0.05 n=3); white/gray hatched indicates that the parameter measurement is
moderately increased (>20% but <50%); white indicates the parameter measurement is
strongly increased (>50%); black/gray hatched indicates that the parameter measurement is
moderated decreased (> 20% but <50%); black indicates that the parameter measurement
is strongly decreased (>50% less than the level measured in the first assay combination).
35
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20 ELI SA performed as described in Figure 1. The relative expression of
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2B. DESCRI PTI ON OF THE SPECI FI C EMBODI MENTS Fl exi bl e rmul ti pl ex screening
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scale). LTR, long terminal repeat; IRES, internal ribosomal entry site.

25
Figure 16. Effect of Bcl-3 gene over-expression on readout patterns in multiple

BioMap systems of inflammation. HUVEC cells were transduced with either Bcl-3-
expressing retroviral vector (Bcl-3) or control empty vector (control). Confluent cultures were
treated with either TNF-a (5 ng/ml), IL-1 (1 ng/ml), TNF-a (5 ng/ml) + IFN-y (100 ng/ml) + IL-

30 1 (1 ng/ml), or media only (no cytokine). After 24 hours, cultures were washed and .
evaluated for the cell surface expression of ICAM-1 (1), VCAM-1 (2), E-selectin (3), IL-8 (4),
CD31 (5), HLA-DR (6) and MIG (7) by cell-based ELISA performed as described in Figure
1. A color-coded representation of the biomaps prepared from }he data is shown, coded as
described in Figure 2B.
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activity classification of biologically active agents and genes. 25 In the
screeni ng assays for the biologically active agents, the effect of altering
the enviwoennend3 of cells in culture is tested with a paneCT/@koigehds and
cellular environments. The effect of the altering of the environment is
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are provided that similate 5 physiological cell states of interest

par t i cul &9mapsrepaeddiosathedata 'SsﬁhQWésCQWd\ﬂWSC[EQSHDIFWHH%?Bg the sanme
type of cells or conbinations of cells. These cell cultures are created by
the addition of a sufficient nunber of different factors to provoke a
response that Figuial 18.eEffeetepi JINErRBRPE | antisgyseoligeruuciaoise & multinle eassaynd
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products he 'nature o stic
pri mary d8Pbxs A aolsiricodipd eapresantation\ofi thedbiohaps preparied f:@nh&\mﬂl@talheh@mmdgé of

t he ?S' I %s'o‘%s&ﬁeﬁ%%ﬂ??g closely approxi mate the response of interest.

The factors are nat y occurring compounds, e.g. known comnpounds that
have surface nenbrane receptors and induce a cellular signal that results

in a nodified phenotype, LS’ésc?eYFerl%#ﬁ-lE%ﬁHfPﬁ & Bhs ob @ Tgn m c the naturally

occurrlng factors. In sone |1 nstances ctors w act
i ntracel | ul ar IRexXigle pagtiplex seiecoingrassays aeel proyided d@reth@esﬁmm and biglegieal ng
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nat ur al | LnQfGithért d¥ chiCih QUkurS'is feSRiawith 4T5arel 8f cdil§ ah8 c8fidiaréhviGhments. The
effect of the altering of the environment is assessed by monitoring multiple output
parameters. The result is an analysis providing “function homology,” where comparison of
two different environments, particularly differing by different compounds present in the
30 environment, can be directly compared as to their similarities and differences. By being .
able to compare the effect on a family of parameters as to the degree of change in the
absence of the compounds, the function of the compounds can be compared, the pathways
affected identified and side effects predicted.
In the screening assays for genetic agents, polynucleotides are added to one or
35 more of the cells in a panel in order to alter the genetic composition of the cell. The output

parameters are monitored to determine whether there is a change in phenotype affecting
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factors, it is understood that it is the activities of the factors that are
of interest and not 25 necessarily a particular naturally occurring factor
itself. Weonetiod e and nunber of paraneters neasured genepalgoweidoects t he
response of a plurality of pathways. The subject appr oach provi des for

r obust en I |y LD e

physi ol ogﬁca isasrtb%}[l’ﬁ |lﬂtat Hfrég\g?y‘ %ﬁgﬁ?%gﬂé{ng&égb@g eﬁ f?éd @r%ggﬂccidé { %ffeoasal
condi t i orexaression @thFQielndl ini pathways loé imemnpmiqﬂardmeatbwayerassoélateldewﬂh
factors, 8.8 onparison to all of the factors used in the
presence ano[ ﬁ{ﬁ ce O%aYgﬂagent The effects of different environnents are
conveni ently pﬁrS@eY d:@mhmatlpnarmwlly vampleyindheell icobures,sarcaprovideddbatesimtuiatal | y

d.
e hega. RIVAEloRaRa Sl g SRlerest Sol AR D5 B8 GRA ool PesATRoRRERT YL o
in a rredutln@nsamerfap@mé cells ogsombingtionscofoediisnalhase qallewdutestare preatedi@yathe
desired %\ﬁltlﬁﬂwgufflaﬁﬁphﬁmﬁ& @%ffé@?ﬂ%&orgfto ?% E(@sat resﬁUrE;é fhat glénulatﬁ VO

physi ol ogi cal environnment 1nvolve be
01/ 67103 ceitastysicbaayoy the stgteof ipgrestend taalloysior thet a;eltuwof hellsme cqajatrempg

rel ated tfy ér%e‘?ﬂhﬁsﬂe&lﬂ&g 53| ch%tngé‘?n %E]eenvm&rﬂr Sfhe é‘(\Q@r& |ﬁttéfesEWIPﬂa'Erﬁarll§

show a pattern i ndicating the u own requl ation
genetlPc drypohve ayltuehiméd)atmvae/ﬁome dine aaﬂm@us regulaie @ ewallmofoparamMear of

the pat h"r‘ﬁé/ s adrfis eﬁ%d\@¥’h8 .&@st%%fa?ém.pfm%@?a&é;& fidegene plays in the

physi ol ogi ca st at dredt as I ne targets for
t her apeuti c apjhiei eenatype m@emmgd Heyvieclyding @P@{ﬁdﬂb@f ffagtons athatvingeice

and/ or egb\ém £ﬁ=e°ct.ﬂ{; the ﬁb&é&tlon FSHRY phdhdy p%ebyqﬁé t@dopgawwcfegwa ioiof hout

t he fact now n arration In ara ers actos
and diff é@r@rﬁtloomfrtﬂﬁenaarameieréfanszatde pmvbmtsam rcamlp@besedwm tifef radureqdf then

agent5on gy %e%'n(f%ﬂats% nr'ﬂ¥ r@%%hﬁﬁeso@{ca'm{e? etfggtbrs'@x‘hgn%@% ?é&%ﬁs@‘b?' y

measured I n 1 ere Say Cco nat| ons serve
agent on the¢gelieinervirode m@re qu:seﬂseammxm@éﬁ #hreetesponsmagf intrrastheThw fackiratasel

with the rﬁhﬁglw%ﬁftﬁfﬂﬁ% ”ﬂ;auhgg & Ctkﬂ nown t fregr{ HRQ\?e s Ffaéea%e%@rah?st he

bi omap dat aset uner ctors uce vva s in ce
that are remnsanﬂelnduce Iaecellﬂlausunal that rasuils i at mpdified phamtmes asisydtheticcel |

surface IBRBBLAISNAIRRO liSly SREAROfaRord SITBnOstd el YAE factiSlivt®

receptors e nucl ear ct'or is able
penetPat @ct graseltularyebynpassinentdroudhribe gall pué@ciev@embraar@t arwbemteam@ﬁ@r@ytmol
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a plurality of pathways. The subject approach provides for robust results having enhanced

predictability in relation to the physiological state of interest. The results may be compared

to the basal condition and/or the condition in the presence of one or more of the factors,

30 particularly in comparison to all of the factors used in the presence and absence of agent.

The effects of different environments are conveniently provided in biomaps, where the
results can be mathematically compared.

For screening assays with genetic agents, the same approach will be used as

above. The genetic agents are added to cells, which are placed in a medium where one or

35 more factors may be present to provide a desired environment, namely an environment of

interest, such as a physiological environment involved with an aberrant, e.g. diseased,
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physiological state or physiologic pathways of interest and allows for reliable responses that
can be correlated with in vivo cellular responses. Alternatively, factors can be employed
that simulate the environment of the cells in vivo (particularly a living animal, but may be
30 cells, tissue, organelles, etc.), so that the cell physiology of the cells in culture more closely
approximates the cell physiology in vivo.

Combinations of factors are employed where pathways involved with a particular
cellular status are active, resulting in the modulation of the formation of various products,
such as RNA, e.g. mRNA, tRNA, etc., proteins, metabolites, functional states of proteins,

35 etc., where different products are associated with different pathways. All of these products

are detectable and can be analyzed by appropriate assays. Specific products are selected
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pat hV\"f’lys'presence of the agent of interest and at least one other state, usually the control state,

which may include the state without agent or with a different agent. The parameters include

cellular products or epitopes thereof, as well as functional states, whose levels vary in the

30 presence of the factors. Desirably, the results are normalized against a standard, usually a
“control value or state,” to provide a normalized data set. Values obtained from test
conditions can be normalized by subtracting the unstimulated control values from the test
values, and dividing the corrected test value by the corrected stimulated control value.
Other methods of normalization can also be used; and the logarithm or other derivative of

35 measured values or ratio of test to stimulated or other contro! values may be used. Data is
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Optionally, a biomap can be annotated to indicate information about the
sources of information for the dataset. Annotations may include, for
exanpl e, waersunber of assay conditions in a panel (n); ponusalwiwsed for
normal i zation (N); paraneters (P), which nmay be designated for the nunber

ddi t1 on Toia oo SoAR AR Gl BesEmS o ERIB RS SH LS uf & olen P
g V)eé:i fcieLIcfogwéoFee (16})rr,1al|zaddatai”ﬂaot rh lohtra twblhoe nauitipie e¢ll tgpesrand ésﬂaymendlﬂqnlatr:] ; I Iy s
o ni nz. iy reaung e paNRREs ThERked has IR gBlashL R RS Rl b 8
_(I:_ﬁgbi nat ilevels sf déiéa;deecke(sF))f paiammuératmhtamediwnbgr differag stsealy C:b"mblnahbnset C.
paovcin Dorptibo Biné 38 P e Bitndd Mg ot ityie T peiod el i g e
fort hI as :eatCh thedfackors Ihnclu%ted@n thg asshy combibti6on liodiviealiystldtadabensittafewer
par anet ettt e Bl SOlE R, FhBRdRE LB REPE R BlopSi Rl '
basal congkluek,foana sifiicientaiuntber aiitaitetnatiae éssayc corhbinationseioealloivecqrapdrisan aff

0 125! el S5 Ml RS b B VSRR Bty iy qgound
é n=1-14; rédistbie/ oft um}wngcdndmm'ﬁremdmnyeksntu;dtlpnF(ihé;mmﬁlﬁe toAlp}ovNedat anise of
can cont ATAPBTge et miokEHer Py Clardnartn eisle, t Bbe S AH Erestoq, S
mul tiple eﬂ']aﬁtsct:iffac eareirdatenminpomrbrhyalsnrtgfmngjbmltuvmmé!seaarbashbstgw oa@ chada
Ser oS Clovafiit HHlefilr iR Mool SRR OERLER bR LELC R pdhAP SRS ©

nol ecul es ase conprise m one
conpound,comipatecdtol milaphed dirhé parantetercelueszae ebgally Mt diedralectatically sindreforedn  be

i m 1511 1 Bt e o SRR PReRbRplsbs S Brar=2e REBRRIE K8 e e
dat ﬁggge(bumnae e anal yzed by patter n recogniti oln al gori t;ms 0{ clustering
st ;t I stical gahoépt?g’haorf §&8Paf"?o %gﬁft(?cdc\:’l%éﬁ%& a@%{rﬁe t”?*"t"&‘ ‘g%aﬁ tfcg}s, color
rel at edngsadailbnkuaﬂhlm&e 'Hdhngﬁiekpa@netanvdieemﬁde t;ragxh i tonvesiegtiy pregented
enpl oyi NIz r@%gﬂoF aﬁ@)b?g a v?c% gﬁi eOIB I'Hf%l’?eb |C|§}er an]; br. Of'l'h@

gi ¢ o994 ona Iﬁ

bi omap to di 5Cri m nat er ent unc
i ndi \Zoduammq:aioarmtayr be C\aamtldaia ayi harizoniat exsoto Itr@mdmm@hnamhesnaadlathyzamyt he

the b onsemelaeh R el By ekl dtdng BRAREBys, bdn ShBEd e Hrfibs 176 evblstor?
assessed,thadiffesant markers fareeaoh mmmimieds and dlpcermpaéermatrﬂmy! tothecagsay| ar

function o SelbAL Qﬁ& Eh%%lffgr‘én@é%%“&g\@ﬂﬁzbmngﬁ%{ Ih EHIS Way, dn8 Ctangaﬁa@ays

of the invention ca an organi sm a
relate different candldate pharmacologlc agents, the pathways they affect and their efflcacy

25  in modulating the individual pathways.

Optionally, a biomap can be annotated to indicate information about the sources of
information for the dataset. Annotations may include, for example, the number of assay
conditions in a panel (n); controls used for normalization (N); parameters (P), which may be
designated for the number and identity of the parameters; environmental changes, such as

30 the addition of factors and/or agents or a change in the physical conditions (V); cell type (C);
and the like. The annotation may further specify specific factors or conditions present in
one of the assay combinations, e.g. n1, n2, n3, efc., where the presence of factors in the
assay combination is designated (F), temperature may be designated (T), pH, efc. The
parameters may also be designated in this as, e.g. P1=ICAM-1, P2=VCAM-1, P3=E-

35 selectin, efc. Written out, the annotation may be set forth as: (v) B {n; N; P; C; F}.
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30 tissue, liver, spleen, heart muscle, brain tissue, etc. The cells will usually be of the same

type as the cells of the physiologic conditions, sharing at least a partially common
phenotype. For example, both the culture and the in vivo physiologic condition could

invoive T-lymphocytes, where the culture would involve a T-lymphocyte cell line or primary
T-lymphocyte. In some instances the cells in the culture or assay combination may be

35 substantially different from the cells of the physiologic state of interest. Where it is known or

can be shown that the pathways of the cells in culture are paradigmatic of the pathways of -
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added as a bolus or continuously, where the factor is degraded by the culture, etc.

lllustrative naturally occurring factors include cytokines, soluble receptors, hormones,

30 prostaglandins, steroids, efc, that may be isolated from natural sources or produced by
recombinant technology or synthesis, compounds that mimic the action of other compounds

or cell types, e.g. an antibody which acts like a factor or mimics a factor, such as synthetic

drugs that act as ligands for target receptors. For example, in the case of the T cell

receptor, the action of an oligopeptide processed from an antigen and presented by an

35 antigen-presenting cell, etc. can be employed. Where a family of related factors are

referred to with a single designation, e.g. IL-1, VEGF, IFN, efc., in referring to the single
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suitable for use with single cell types or cell lines; or combinations thereof. In assays the

cultured cells may maintain the ability to respond to stimuli that elicit a response in their
30 naturally occurring counterparts. Cultured cells may have gone through up to five passages

or more, sometimes 10 passages or more. These may be derived from all sources,

particularly mammalian, and with respect to species, e.g., human, simian, rodent, efc.,

although other sources of cells may be of interest in some instances, such as plant, fungus,
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the Cre-lox system), or other method for directing the target gene alteration. -
The genetic construct may be introduced into tissues or host cells by any number of
30 routes, including calcium phosphate transfection, viral infection, microinjection, or fusion of
vesicles. Jet injection may also be used for intramuscular administration, as described by
Furth et al. (1992), Anal Biochem 205:365-368. The DNA may be coated onto gold
microparticles, and delivered intradermally by a particle bombardment device, or "gene gun"
as described in the literature (see, for example, Tang ef al. (1992), Nature 356:152-154),
35 where gold microprojectiles are coated with the DNA, then bombarded into cells.
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30 The cells may also be transformed or neoplastic cells of different types, e.g.
carcinomas of different cell origins, lymphomas of different cell types, efc. The American
Type Culture Collection (Manassas, VA) has collected and makes available over 4,000 cell
lines from over 150 different species, over 950 cancer cell lines including 700 human cancer
cell lines. The National Cancer Institute has compiled clinical, biochemical and molecular
35 data from a large panel of human tumor cell lines, these are available from ATCC or the
NCI (Phelps et al. (1996) Journal of Cellular Biochemistry Supplement 24:32-91). Included
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PHYSIOLOGICALLY RELEVANT ASSAY COMBINATION
30 Cell culture conditions that reflect multiple aspects of a physiological state are
termed herein a “representation” or “simulation” of the condition of interest, normally the in
vivo condition. There are several important, and inter-related variables to be considered
when setting up the in vitro counterpart conditions. These include the types of cells that are
involved, the media employed, the conditions for the culture, the presence of biologically
35 active factors in the cell’'s physiological milieu; and the phenotype of the cells, which ma;} be
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usually not more than about 10, that have similar response patterns in the in vitro and in
vivo conditions. A larger number of shared parameters indicates a greater relevance of the
30 cultured cells for the disease state and will usually be indicative of a plurality of pathways
associated with the physiologic state in vivo. The parameters selected will permit the
readout of at least 2, more usually, at least about 3 or more cell pathways.
If desired, the parameters of the biomap can be optimized by obtaining biomap
parameters within an assay combination or panel of assay combinations using different sets
35 of readout, and using pattern recognition algorithms and statistical analyses to compare and
contrast different biomaps of different parameter sets. Parameters are selected that provide
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The cell surface expression of various surface and intracellular markers, including
protein, lipid, nucleic acid, e.g. genetic markers, and carbohydrate is known for a large
number of different types of cells, and can be used as a reference for establishing the exact
30 phenotype of cells in vivo; for determining whether that same phenotype is present in the
cultured cells, for determining the effect of an agent, particularly a pharmacologic agent, on
the cells, and the like. The manner in which cells respond to an agent, particularly a
pharmacologic agent, including the timing of responses, is an important reflection of the
physiologic state of the cell.
35 For example, one might determine by histologic and antibody staining the
phenotypes of cells in a biopsy sample from a chronically inflamed tissue. This information
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conbinations in the panel are variants thereof. In other enbodi nents, a
environment of the neoplastic cells in vivo. Depending on the type of cancer, the cancer
cells will be perfused with different factors based on the different cells in the environment of
the tumor, as well as other factors in the blood induced by factors secreted by the
neoplastic cells. Since the physiology of the cells is influenced by these factors, which in
30 turn will influence the regulation of the parameters to be measured, providing these factors
enhancés the approximation of the cells in culture to the cells in vivo, providing for a more
accurate readout of the effect of an agent on the cells. Many of these factors will be the
same factors described above, but additional factors include factors associated with
angiogenesis, such as angiogenin, angiopoietin-1, HGF, PDGF, TNF-a, VEGF, IL-1, IL-4,
35 IL-6, IL-8 and fibronectin.
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multiple different 35 environnmental conditions designed to stinulate

nmul ti pl e webl/6fiohct i ons and pat hways. The nunber of conbP@BRUS@AF19N a

panel may vary with the particul ar use. For exanple, the 26 WO 01/67103

PCT/ US01/ 0719 PR

panel for ini '?)f aﬁ] gc%%e@rﬂl ng ﬁF}g%’rEm\%EeE?é S%%E?%qg}glicgﬂgqrws{h‘ m§l§gé¥v8ara91 téts

conbi nat itlat. are\dlﬁgrmtlallmrodmeeir axpresapdhovdalatesins indirdctlysihfieancsd mﬂequnise to

CF Lol 21 SRR Rlind LORPOADRAS iifldeq i BROBMBnINeht HUARdaraOR hSfodh
AV ¥

plurality of assay conbi nations, usually east

| east abdngluds mglepuleqoéﬁmwormi :mmmncam)tnp CEﬁaHQMM|Qme¢damnt$@tMStamrw as
20 or gnor, s

rocha Srtaieoh o RO reSRTRL DR LLIRE meBs Rl resflnd Bl el Sl belfay

pl ur al i t fheadditiengf 8 phbinmrgolagitagantalthoyglain $aes instances adargetedealtenationlihy at

| east 6, gngﬁﬁg'?’} %%arﬂ;te h%@hnﬁﬁﬁﬁl"na&%aﬁ%l V\nﬁlg rg&l{@‘%or‘ﬂ%%ﬁ) rfhia ég?f seet

uni que a pane eas
assay comdipaaameter tvalies) epmpesing sthea préseses apd neta’cmlanpnwu; |o®|tbg|rmaarkerst\ame of

the cell %lgé@ttﬁé Sﬁ)tma 'tﬁé‘ré@%np@éﬂ@ iR5Fo gﬁé’%s%?%?n%i{?ér%sa sgh?% b?ﬁerate the

partlcular I ona an assay seril es he presence
of tHE foigmnap mayﬁzﬁsfatythphr@én@d tesmgst mosaiuen@mhébﬁubwamomeseuﬁmtwm in the

LﬂYfﬂ? :agrbgggplo RMREeSE iRfdRes?or ﬁmrceaﬁaé%bsgn@ 'féﬁwegfb;gﬁtgﬁést BF Qg&hde Rin

ounterpart to an 1n vivo condition o nt er es
in vivo @dition will be the normal state of a cell of interest, a cell |n

a state assogi, ?t%é"béﬁbrﬁ“o??éa&cﬁ's Iaﬁg a?é t@%sé%'t?%ﬁ&dv‘dvﬁm @r’fbtfc?m:’ ified

response, an infected tate ory St a ne pl as
and t he Icels . whese dlye pasay epnakinationshas tt\@rgﬁnuegwllweodmﬁedmlleasa&suqnable The

conbijgat 'g%ﬂé?&ﬂif[ | onﬁ?é Qe la@vsgéégrfomcﬂgﬁg&nlrpbafgd{) dibrR! &s ﬁ# dﬁ%cl?;to the
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representa envi rohment nges, ~usual Ty not nore

t han abodie eell mdléemémblplogymmelat@néotth?&ﬁ CBBO@RS 4. Such changes are
associated with the additional information that is engendered by the

i ndi cated 30 variations. The variations can include the addition of known
i nhi bitors of specific pathways. VWhePaNEUSe pr esence of the inhibitor and

Covplfna to. oUdF iRyt e BoTANIRR o Sor Pl ol S gl it o
i n the s&embhatinngy The pepelwdlibeyelated to He mrp@ﬁe @frthebmammﬁ @ay énchdegai | |
only the information that has been developed substantially concurrently with the study, but
also information that has been previously developed under comparable conditions. In one
embodiment of the invention, a panel is comprised of at least one assay combination that
30 provides for a representation of an in vivo state of interest, while other assay combinations
in the panel are variants thereof. Frequently a panel will be used that is comprised of at
least one assay combination that provides for simulation of multiple pathways of interest,
while other assay combinations in the panel are variants thereof. In other embodiments, a
panel may be comprised of multiple, different, in vivo representations; or multiple different
35 environmental conditions designed to stimulate multiple cell functions and pathways. The
number of combinations in a panel may vary with the particular use. For example, the
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usually be at or upstreamfromthe site of intervention of the inhibitor in
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25 variants comprising targeted genetic changes, efc.

In another embodiment, the panel comprises culture conditions where multiple
specific changes are made simultaneously to the representative environment, e.g. two or
more changes, usually not more than about 6, more usually not more than about 4. Such
changes are associated with the additional information that is engendered by the indicated

30 variations. The variations can include the addition of known inhibitors of specific pathways.
Where the presence of the inhibitor and the candidate drug result in no change in the
modulation of the markers as compared to the absence of the candidate drug, then the
candidate drug is in the same pathway inhibited by the inhibitor and the candidate drug will
usually be at or upstream from the site of intervention of the inhibitor in the pathway. Where

35 adifferent result is obtained with the presence of the candidate drug, then it is assumed that
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35 paranmeter is not co-regulated wth another paraneter, so as to be
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ext racel | ul ar Matkensyare selected to serve as parameters based on the following criteria, where

any parameter need not have all of the criteria: the parameter is modulated in the
physiological condition that one is simulating with the assay combination; the parameter is
modulated by a factor that is available and known to modulate the parameter in vitro
30 analogous to the manner it is modulated in vivo; the parameter has a robust response that
can be easily detected and differentiated and is not too sensitive to concentration variation,
that is, it will not substantially differ in its response to an over two-fold change; the
parameter is secreted or is a surface membrane protein or other readily measurable
component; the parameter desirably requires not more than two factors to be produced; the
35 parameter is not co-regulated with another parameter, so as to be redundant in the
information provided; and in some instances, changes in the parameter are indicative of
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sections: ugs c
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sulfated oligosaccharide, or such as the carbohydrate structure Sialyl Lewis x, a selectin

ligand. The presence of the active conformation of a receptor may comprise one parameter

while an inactive conformation of a receptor may comprise another, e.g. the active and
30 inactive forms of heterodimeric integrin ompB, or Mac-1.

A parameter may be defined by a specific monoclonal antibody or a ligand or
receptor binding determinant. Parameters may include the presence of cell surface
molecules such as CD antigens (CD1-CD247), cell adhesion molecules including csp7 and
other integrins, selectin ligands, such as CLA and Sialyl Lewis x, and extracellular matrix

35 components. Parameters may also include the presence of secreted products such as
lymphokines, including IL-2, IL-4, IL-6, growth factors, efc. (Leukocyte Typing VI, T.
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are also found among biomolecules, including peptides, polynucleotides, saccharides, fatty
acids, steroids, purines, pyrimidines, derivatives, structural analogs or combinations thereof.
30 Included are pharmacologically active drugs, genetically active molecules, efc.
Compounds of interest include chemotherapeutic agents, anti-inflammatory agents,
hormones or hormone antagonists, ion channel modifiers, and neuroactive agents.
Exemplary of pharmaceutical agents suitable for this invention are those described in, “The
Pharmacological Basis of Therapeutics,” Goodman and Gilman, McGraw-Hill, New York,
35 New York, (1996), Ninth edition, under the sections: Drugs Acting at Synaptic and
Neuroeffector Junctional Sites; Drugs Acting on the Central Nervous System; Autacoids:
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encoded HOFHANS-Ma (RR).I"shemicr rf?f?eA%ﬁ%eﬁﬁide"@jﬁ Pressoblew-Yogke 1882).t he
product. Vari ost cdmp Mrﬂ%‘?ﬁ&u&e QI%‘f #e db%@gs bhAblealRs YR8&HetiHboVE, £Hd Mapi ect

to external regulatlon where in the latter situation, one can turn on or
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full -1 engk rﬁ%ﬁ{?o%&@m@e'f%?ﬁ%atJrén%de&ssuéﬁras%tg h§U&ie" Rshy Sdmples
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| ntroducediy8ROMAYCAsITBY RIGRIAE 8AMPIYs! ofSiRfEFEst ALIFRABARAMRRI 3Bmplisi e3£NSe
ol i gonucl eotide; "encode a dom nant negative mutation, or dom nant or

const i t uIFRMEIG, WL, Spa WaleraMikRG WastenalCi: biolagical samples, @0t lysates pPregarest firry
Seq“QQCG%rop%t Bssudsamfsled, 1, h@n%%ﬁﬁ@ﬁmﬁ%&' o @dtlrf\é @BUsBRIunAg brepaldtion of

speci es, othér sequences of |nterest inc for example, genetic
sequence$hgfmareukieajsnas V\feﬂrase%ﬁﬁ'i!ﬁseOfc@th@Jﬂdéngéﬁ%redigr éf‘a‘W'f’ adnd pectid i al
and pr ot %Q@ﬂﬁ@rem{&md%ﬁddonu@%@.gtdaee&%aeér sHtéred tHeP@ewavémew of

human or other host cells. Sequences from other species may al so
i nt r oduc&tug ogrelidates.here may or may not be a correspondi ng honol ogous

sequence. A | %@etewn?frﬁpueé a‘Pébbln'cEJdEEStﬁé”fﬁuﬁi% aés%nsa@laba@é %o hich §8él'ih§ﬁ’al0f

geneti c sequences, e. for human, other manmalian, and human pat hogen

sequéhc e $OMROBEMS thave ,bgpn FOAed.JAr exaMRle COMRORRIHE thajaffeeidhe ionicsiipneta ®H. and

can be agg@psRekih: b&%&ma%rblét@ Haldalieh She SHAPIATAFEHO BB4ted REEENEES 1ba| ude
the uni-gene set, as well as genom c sequences. For exanple, see Dunham et

al . (199@prtiahfrgetionagion 04890 atigyy. B&lw@é§ar@9'ealmay(qeagteyeds&wﬁd%takfezo

144-746. rgdhiR d‘ég%‘d%‘imﬁ‘b"f&%%&h%uﬁa &.9. UFRIRY nieGBR, FE2BR, orePsuniianahEreof.
avail able fromthe MAGE consortlgum The ?ﬁl'?er nati onal | MAGE Consortium

| abor at OrTh@qujlgU@q;F;;agmhe Hpechip sufficient to allow for measurable detection, usually from
25 about 0.1 ul to 1 ml of a biological sample is sufficient.

Compounds, including candidate agents, are obtained from a wide variety of
sources including libraries of synthetic or natural compounds. For example, numerous
means are available for random and directed synthesis of a wide variety of organic
compounds, including biomolecules, including expression of randomized oligonucleotides

30 and oligopeptides. Alternatively, libraries of natural compounds in the form of bacterial,
fungal, plant and animal extracts are available or readily produced. Additionally, natural or
synthetically produced libraries and compounds are readily modified through conventional
chemical, physical and biochemical means, and may be used to produce combinatorial
libraries. Known pharmacological agents may be subjected to directed or random chemical

35 modifications, such as acylation, alkylation, esterification, amidification, efc. to produce

structural analogs.
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cDNA cl ones for worldw de use. The clones are conmercially available, for
exanple from 32 WO 01/67103 PCT/US01/ 07190 GCenone Systens, Inc., St.

Loui s, MwOMWthasls for cloning sequences by PCR based on PONEBS&&JU®NCe
informati on are also known in the art. In one enbodi nent, the genetic agent
is an antisense sequence that actsgkRefAueRrs €XPression of the

conpl ementary sequence. Antisense nuc‘l:'el c aclids are designed to 5
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hybrids, Mdebr, Whick ég‘e?ltts Ble t%drr?me's%?éénﬁ@ s',"ssys%istﬁeﬁr{v%ﬂﬁ bPLARHLPES the
messenger RNA'translation. Antisense nol écu ene expression

t hr ough \@8heticiagertde arteling hedntgpdustion effhe |gﬁgethamenarﬁ§um Inoﬁn mkm/@ﬁ thabl e
for tsansbl igBRetid Easm\aeana%k \Rd i, oﬁﬁeﬁéﬁ%ss ts Qe R BNA BaNYEANCFr a
Anti sense nucleic acids based on a select ed el C aci Uence can 10

i nt er f er @xRPAMeRtRMy M@ﬁ%ﬁdcﬁhaﬂﬂé inchergespwa@f ﬁge{!;,egweraﬂmthrg herinfepestion

aci ds canyhige sEGRSIRLRS Nchfnibsbhi. C@éﬁeteycﬁahe&%éﬁ BlsbW {raBARANhSGENRE
constructs that contain the antisense strand as the transcr ed strand.
The ant i SXe@eROUSSRGEIANCE Brnad infegratedabistiis maidaiped geﬁn@mmai@selotw@enetlc
particul %rgh}fits %Yl@ﬁ hat éﬁtlsg%‘e Wédlﬂ:le%h@é@ C&h é‘?&“afff‘eﬁta{HeosfprEisﬁ}a] BPEM&@ ns

nucl ei ¢ aci ds, nucleic acid 15 constructs that express t1-sense
mol eddl eéNWE@URﬁan@Qe“@r cell'scgrnotyig: Py interfering w%ﬁseetranﬁcemne@r traqglatien of
admi ni st gRRAA. WhE et SR 8B TB Yo me.@%é %?dé‘%éé %g:reéyid(nfcﬁrdﬁ@tor mare
sequences. Antisense oligonucleotides wll generally | east about 7,
usual |y zﬂenelpé%@{dsalﬁdl]@ cell nore usually at | east about 20 nucl eotides in

| ength, and nQﬁtr&G%Lcﬁoﬁ BEQn eﬁrﬁ‘@kﬁloﬁo&t Iag.hg a%yp@ﬁﬁ@e}&ﬁﬁ}eﬂ 2 % e§PresgDr e

usually not nore than about 35 20 nuc eot engt h
i s gover eeiepgodedinredyudt dycalls lagkingdhe seatenspewiite PMGft%XPreﬁsﬁb? Refdhgt. ARfeHEe of

Cr 0SS5l €afrbh¥icty carfBe Lﬁ@& tht ke c&ﬁﬂﬁ%fdr%uﬁ%& tB'éfornél‘?Q%tﬂQtﬁ)nohoEF@nn the

endogenous sense stran NA sequence 1S osen enmented by the
ant i sensdattargiteation, oggcar turpAner off taganscriptianeefigrne. T"tﬁsetcﬁ@ng sequences

ol i gonucl inEBd8RYI- féﬁ&thadbr\ﬁiml‘% drfchic %P\Q@‘?vag%ﬁfsedé"rﬁe&?ﬁ’erﬁe tdér%frﬁ’eras

sequences 25 are assa for i bition of expression o arget gene. A
conbi nat iteat Qﬂ“@'@]ﬁé‘f?@@é"y aespmIgsTeapenes wilh fugetieral o6 sivetural denaing of pinghe

MRNA sequgfg %@eﬁ@é@Ctﬁferrﬁﬂﬁlel?m’tHé ﬁiﬂ%@ucéoo E’@&L@ﬁ%@trﬁéy %Hcoa%“hh Sé?ﬁi5§ense

ol i gonucl eotrdes can be chem ca synt hesi zed by hods known 1 n the
art. 2r efséﬂkl@'d:%lhegéﬂlﬁﬂt'e‘iﬁnﬁaé%lgaml@%'ém @qu)ﬁ? Mmmam nagshye nwta#m 124

phosphodi®ifint 3P c%hEMGﬁ\}érl)ﬁ actife Ah@@fiods® df NFAtRES SedeRlcts;| Bitdrad Sldgl=ry
stability and binding affinity. A nunber of such nodifications have been

descri befeAHENGRS, fiCt er at ure, which alter the chemstry of the backbone,

sugars or het Qﬁ%ﬂﬁiohotob&?ﬁénce%r@é}ﬂ/euﬂ‘ﬁ;nh”théhaﬁgﬁl éﬂécte@%f?@?%@&uﬂﬁnces of
chenmistry are phosphorothi oates; phosphorodithioates, where b of the

non- bri dg" ﬁl?sbWb@ﬁsfoéﬁéamﬁﬁbg?’?ett'ﬁtséﬂquaﬁ 0§ eﬁmeeenspfﬂf%ﬁw@aﬁﬁdmgtr@swnm kyl
phospot rdf Q/ﬁélebﬁctéﬂéi M @B%Bgﬁ Baﬁéeﬁ%art%ﬁlaﬁ? WHe?é tﬁﬂﬁéﬁgﬁf@cﬂlﬁé'fﬂﬁéﬂoﬁ%‘?
I ncl ude 3'- - S- phosphor ot hi oat e
human or other host cells. Sequences from other speC|es may also be introduced, where
there may or may not be a corresponding homologous sequence.
A large number of public resources are available as a source of genetic sequences,
e.g. for human, other mammalian, and human pathogen sequences. A substantial portion
30 of the human genome is sequenced, and can be accessed through public databases such
as Genbank. Resources include the uni-gene set, as well as genomic sequences. For
example, see Dunham et al. (1999) Nature 402, 489-495; or Deloukas ef al. (1998) Science
282, 744-746.

cDNA clones corresponding to many human gene sequences are available from the

35 IMAGE consortium. The international IMAGE Consortium laboratories develop and array
cDNA clones for worldwide use. The clones are commercially available, for example from
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phosphor ot hi oate, 3'-CH2-5'-0O phosphonate and 3'-NH S - O phosphor oam dat e.
Peptide 33 WD 01/67103 PCT/ US01/ 07190 nucleic acids replace the entire
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i ncl ugi ng, eHH&afﬁX'bWto‘ RNA, RYBiEhg ﬁF@e%r’WétBﬂ of RP-DNATBHFRUAS h)';brfi'is with
catal yti c donai tatiohs in rotern bindi ng domain | mer
form ng, a&f pEEstoof laNAachhoettqrhgrepe@eetrﬁnwnmmg)r ERSANESY ; tuansiatm n

cel l ul ar la o ;
pN A 8 SESGIsERlaleS i ek Eorengn E‘*‘i@@ﬂéﬁﬁgg A

sequence e amonehokMiNA avaialis @fct@ﬂstﬁ*léﬂu ughdastivation of E)Hsevid, & pledeei n
linked regRphte. mserll\éechbé‘lm@o% ﬁéggﬁ)onsﬁ'é%?e@ﬁﬁclgﬂgam&%eéu%@%n

pol ypeptide nmay interact wth wild-type polypeptid (ma fromthe other
al | elle) dmerfersr it expressioncef tBﬁaFOTFﬁ?PPﬂC#E@ .deper én@ﬁeplse nL&@lChé@dBe@ffﬂ be

descri be%eﬁgfat%&i%ﬂ@%e ReRaly Yrﬁné&'l?)ﬁt’iﬁ Sro dniiSerie! Q&Hﬁ%l:tsgfrfé‘f"td%nfeﬁﬁttﬁé

receptor and t enokli ne rece Kashl es, 1991 Bi ol
11: 1454 mbeﬁnsg@&@nﬁﬁadieetrambemmd 96: 3628) . Mit ati ons or del etions of

catal ytic Sub%bta%tpien%ég@éﬁén%aws%% ?ﬁtls%gg'e BlighuefRoBASAICDN), particular]

dom nant - ne%gtlve mut ant s as, for exanp om nant negatlve mitants of ras
and r ho syaihetiy Q@rw@wg(@mmlwumoqmone frop) gativechegieic Zciss 9y nucigis #&do,

Eur Jg | rI‘HHQt cts jhef]tge(%%re Lftﬁogﬁt!—sé?fs@t rﬁbl@cﬁgt‘é%ﬁ IﬁﬁAPhQEQr@téiESmﬂnn tlon of

(Arregw 143: 861) guani ne nucl eot |

exchange anaeerme rwex_zgl(emas( ia rasiministessh where @i @nmblmﬂ mazmmese@)ultlple
Mut at | On%éfge?é‘ﬁt s@hh@ﬁc R@ﬁééﬁs'ec'ailg&moha@é WieRdY II)%éQt |eéeaabsutdp%ua@tat

negatlve or exa protei’n Kl nase dom nant negati ve

mut ant ddeast iabedt b3, ware USP@@Y@h'%aEQQBOUtﬁO w@eotldeﬁermlem ang 1y morgLthal i ons
t hat aI t ioﬁp%@berusﬁéﬂ}chbpﬂqd’f‘é SRart 'HRLE SOdQﬁBr@au'"@ua'ﬂﬁ’gﬁit' MSre”‘EHa%”EEoutaQSf or

exanp m nant tive nutants of the SH2/SH3 adapters

(Gupt29 mgeotlmwen@th wherg1ths)lengil i genaraed By sffifiensy %fmhlistmrene(zlrlplyn a,
1999, B %dlﬁggabs@féé)ofcn%gsPéé‘éhﬂﬁlahMthélhé mut ant pol ypeptide will be

over produced ol nt nutations are nade hat have such an effect. In
addi ti on, fusifoAPeFfigregoias entegigms,qfdpe isndagesious Sense strarch FIRNA sgauanee is

term nus fhséh K @rbrﬂpleﬁ’l%nﬂﬂﬁth@%nﬁéerﬁ@%@huér&ed%dﬁén of 8 sybafidsélfiBnaant
negative mutants. General .strategies are available for nmaking dom nant

negat i ve faiihgrligonudeotidgrmayyseman empm@awgmpﬁzwbqrgeﬁyemﬁw ®gegquancesngd
the ngf era‘?é“é§§ayéhtf%ﬂ|rﬁ1m%ﬁ)of e?épb?éks%’?u 6f€tﬁ@rt‘érgé'le§en%r eA dRbirios 'ofabqudries Of
function nutations, are useful for determ ning
may also be used where several regions of the mRNA sequence are selected for antisense
complementation.
Antisense oligonucleotides can be chemically synthesized by methods known in the
art. Preferred oligonucleotides are chemically modified from the native phosphodiester
30 structure, in order to increase their intracellular stability and binding affinity. A number of
such modifications have been described in the literature, which alter the chemistry of the
backbone, sugars or heterocyclic bases. Among useful changes in the backbone chemistry
are phosphorothioates; phosphorodithioates, where both of the non-bridging oxygens are
substituted with sulfur; phosphoroamidites; alkyl phosphotriesters and boranophosphates.
35 Achiral phosphate derivatives include 3-0-5-S-phosphorothioate, 3'-S-5-O-
phosphorothioate, 3-CH,-5-O-phosphonate and 3’-NH-5-O-phosphoroamidate. Peptide
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protein function. 34 WO 01/67103 PCT/US01/ 07190 Methods that are well
known to those skilled in the art can be used to construct expression

vect ors ow@0VH6TIDNG codi ng sequences and appropriate transeeT/psoiontado and
transl ational control signals for increased expression of an exogenous gene
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and capahldthlyoRosnr985) Sflerideceedeayg. product in infected hosts (see Logan &
Shenk, 1984, Proc, Nat]. cad. Sci. USA 81:3655-3659). ecific jnitiation
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anda aqj acent S uenges. n r Sysl ens or nerati ng adenovir

Doct or s FOMIRATMSGENtR MR Ok e P L E Ot L JRP P 819 U COmAsPe; o
?&urctes, rl;é(_%ptoreﬁ(@RQ' @(atshleg,éqol%@p-w.l\/wlo Mi6$$i1mm5ﬂyﬂb6mﬂg;1&dzﬁﬁ?a&,0m@;fPNAS

ont ecnni gques nuar . . - . n Ccases, ere an entire gene,

et uct n8 88 WARHSS:of SRiebionbir SRiahah;subunts of Sighascuoedies ey f50
intozb lhe CPaE lﬂﬁmiriﬁnﬁgégﬂfveaﬁliét@ﬁts\/&cT&rexamléadﬂhﬁmmabgétt\alnﬁhtahisaﬁa!as aBBf
control sj a e egea,. r, Atn c $ ere n a portion o
The gene eSdamly Ebashe J5otR, nedl L4501, chhmm daT%e 1 EF £tRehEfr Bolhel’

E i gnﬁl s, 1iong| zeﬁisem),_ mtm@msiﬁé;mo%matawhBi(Atré%m, w&ﬁpuh CellBibl. he3860) ia]gled.
urthernpre, the tnitlat|on codon { I W t. e.r | rane
of the ddd§ r%”%di”HB‘eg@fugﬁﬁl?”cgﬁ gﬁi‘ﬁrgspggﬂ@f]gf(lsﬁ'ﬁo%f 1?h€ é‘nﬁqq'e%gbrt.
These exQgarspasey. rMaaltions walter subdallias iogakidationnan alsbicredte dominatibnegatiza be
of a vari Ettﬁgg Bg origins, both r?(aturaédand synt hettlc. The  ef f. o gg%nof

expr &3si P o/ X Y ebyro[ttﬁg inase ominant negative mutant describe
Weeren (1998, J. Biol. Chem. 273:13150). Mutations that alter adapter function also create

dominant negative mutants, as for example dominant negative mutants of the SH2/SH3
adapters Nck and Grb2 (Gupta, 1998, Oncogene, 17:2155) and a deletion mutant of
STAT5A (llaria, 1999, Blood, 93: 4154).

30 Preferably, the mutant polypeptide will be overproduced. Point mutations are made
that have such an effect. In addition, fusion of different polypeptides of various lengths to
the terminus of a protein, or deletion of specific domains can yield dominant negative
mutants. General strategies are available for making dominant negative mutants (see for
example, Herskowitz (1987) Nature 329:219, and the references cited above). Such

35 techniques are used to create loss of function mutations, which are useful for determining
protein function.
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In cases where an entire gene, including its own initiation codon and adjacent

sequences, is inserted into the appropriate expression vector, no additional translational

30 control signals may be needed. However, in cases where only a portion of the gene coding
sequence is inserted, exogenous translational control signals, including, perhaps, the ATG
initiation codon, must be provided. Furthermore, the initiation codon must be in phase with

the reading frame of the desired coding sequence to ensure translation of the entire insert.
These exogenous translational control signals and initiation codons can be of a variety of

35 origins, both natural and synthetic. The efficiency of expression may be enhanced by the
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galactosidase, alkallne phosphatase etc) fluorescent genes (e.g. GFP, RFP, BFP, YFP) or

surface markers (e.g. CD24, NGFr, Lyt-2 etc). A preferred marker gene is biologically
inactive and can be detected by standard immunological methods. Alternatively, an “epitope
tag” could be added to the test gene for detection of protein expression. Examples of such

30 ‘“epitope tags” are c-myc and FLAG (Stratagene). A preferred viral vector will have minimal
or no biological effect on the biomap apart from the genetic agent being tested. An example
of such viral vectors are retroviral vectors derived from the MoMLV or related retroviruses,
as listed above. By gating on the population of genetically modified cells, the unmodified
cells in the culture can be excluded from analysis, or can be compared directly with the

35 genetically modified cells in the same assay combination. For example, see Bowman et al.
(1998)_J. Biol. Chem. 273:28040-28048.
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i ncl udi ngn SifgWRhrothR MetRdd. Conpany (St. Louis MJ) and Ml ecul ar Probes
(Handbook of Fl uorescent Probes and Research Chenicals, Seventh Edition,

Mbl ecul ar Pr ofbsefered gaeent drmuletions dof ngf inciyden AAdiEiaRa) r Companentse eHtice df gned
to repgor tprééénFHtIQéQghﬁﬁha)r‘ﬁé¢éfé Ei‘gﬁﬁlcéﬁt FRY( SrPtheRsverdll folMAMRS Thes HrefBied

cal ci um concentrati on ectrical potenti al proximty to other probes,
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without a solvent, the formulation may consist essentially of the compound itself.
A plurality of assays may be run in parallel with different agent concentrations to
30 obtain a differential response to the various concentrations. As known in the ar,
determining the effective concentration of an agent typically uses a range of concentrations
resulting from 1:10, or other log scale, dilutions. The concentrations may be further refined
with a second series of dilutions, if necessary. Typically, one of these concentrations
serves as a negative control, j.e. at zero concentration or below the level of detection of the
35 agent or at or below the concentration of agent that does not give a detectable change in
the phenotype.
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provides dramatically reduced nonspecific backgrounds, leading to clean signals that are

easily detected. Such extremely high levels of specificity enable the simultaneous use of
several different fluorescent labels, where each preferably emits at a unique color.
Fluorescence technologies have matured to the point where an abundance of useful dyes

30 are now commercially available. These are available from many sources, including Sigma
Chemical Company (St. Louis MO) and Molecular Probes (Handbook of Fluorescent Probes
and Research Chemicals, Seventh Edition, Molecular Probes, Eugene OR). Other
fluorescent sensors have been designed to report on biological activities or environmental
changes, e.g. pH, calcium concentration, electrical potential, proximity to other probes, efc.

35 Methods of interest include calcium flux, nucleotide incorporation, quantitative PAGE
(proteomics), efc.
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Pr ot ocol geadoutdifercproteingiaot ogiyer cell determinants can be obtained using fluorescent or

otherwise tagged reporter molecules. Cell based ELISA or related non-enzymatic or
fluorescence-based methods enable measurement of cell surface parameters and secreted
parameters. Capture ELISA and related non-enzymatic methods usually employ two

30 specific antibodies or reporter molecules and are useful for measuring parameters in
solution. Flow cytometry methods are useful for measuring cell surface and intracellular
parameters, as well as shape change and granularity and for analyses of beads used as
antibody- or probe-linked reagents. Readouts from such assays may be the mean
fluorescence associated with individual fluorescent antibody-detected cell surface

35 molecules or cytokines, or the average fluorescence intensity, the median fluorescence
intensity, the variance in fluorescence intensity, or some relationship among these.
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requitenmen res
throughput screening, Edwards ef al. (1999) Cytometry 37:156-9.

Both single cell multiparameter and multicell multiparameter multiplex assays, where
input cell types are identified and parameters are read by quantitative imaging and
fluorescence and confocal microscopy are used in the art, see Confocal Microscopy

30 Methods and Protocols (Methods in Molecular Biology Vol. 122.) Paddock, Ed., Humana
Press, 1998. These methods are described in U.S. Patent no. 5,989,833 issued Nov. 23,
1999.

The quantitation of nucleic acids, especially messenger RNAs, is also of interest as

a parameter. These can be measured by hybridization techniques that depend on the
35 sequence of nucleic acid nucleotides. Techniques include polymerase chain reaction
methods as well as gene array techniques. See Current Protocols in Molecular Biology,
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target specific pathways, as well as references from the analysis of cells treated under

environmental conditions in which single or multiple environmental conditions or parameters

30 are removed or specifically altered. Reference biomaps may also be generated from panels

containing cells with genetic constructs that selectively target or modulate specific cellular

pathways. In this way, a database is developed that can reveal the contributions of
individual pathways to a complex response.

The effectiveness of pattern search algorithms in classifying biomaps can involve

35 the optimization of the number of parameters and assay combinations. The disclosed

techniques for selection of parameters provide for computational requirements resulting in
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mathematical/statistical methods for discriminating between them can accomplish this.

A database can be compiled by preparing biomaps using different combinations of a
plurality of biologically active factors, in conjunction with biomaps involving the use of known
agents having known effects and/or the use of genetically modified cells, where the genetic

30 modification affects one or more of the pathways affected by one or more of the factors
used to create the phenotype. For example, if the culture conditions selected to produce a
specific in vitro reference pattern contain four biologically active agents, in addition to those
present in the basal conditions of the normal or basal environment, a biomap would be
generated from a panel of cells treated under all possible combinations of the 4 agents (15

35 assay conditions), typically using constant concentrations in each of the combinations. The
extent of the database associated with assay combinations to screen candidates for specific
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particular growmh factors, extracellular matrix conponents etc.) to
reflect differences between physiologic states of interest. 44 WD 01/67103
PCT/ US01/ 07190 For the nobst par PATHWLY RISORIBINATEN on of the factors for

pr OVizgi ng the @QMEEQ lapeghgeful for pathway discrimination where the biomaps associated with
agents that have a common target and mode of action are reproducibly and robustly similar,
where biomaps are associated with agents that stimulate or inhibit different pathways of
interest reproducibly, and with biomaps that discriminate at least two, preferably three, and

more preferably four or more different pathways in a common set of assay combinations.
30 Providing an agent to an assay panel results in a biomap that reflects the cellular
response to that agent, produced by the stimulus acting on a target, or biosite, and through
a signaling pathway, producing a change in the phenotype of the cell. A pathway may be
defined for the purposes of the invention as a set of interacting cellular events that produces
or contributes to a specific phenotype. Pathways are mediated by sets of interacting
35 molecules of the cell. Variables that act on the same cellular pathway result in similar
biomaps. Similarly, variables that act on different cellular pathways result in different
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upon whether one is interested in the effect of an agent prior to the addition or at the time of
the addition of the factors influencing the parameters or after the physiological condition has
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30 condition. The factors may have been present from about 0 to 72h or longer prior to the
addition of the agent, usually from about 0 to 48h, and frequently from about 0 to 24h.
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48h or longer, more usually from about 6 to 24h. Optimization also includes modification of
35 the basal medium (e.g. the addition or removal of particular growth factors, extracellular

matrix components etc.) to reflect differences between physiologic states of interest.
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;ESI; gr .?_Rlntg%gf @Or%ge'%'ﬁ@h Bglnfl‘élﬂfn\ﬁ;dg% rpg%ﬁéﬁng%%eéoqﬂlgté@r&d&gs%|dnﬁhltlﬁl,eédn‘fblﬁ%hoh§ 1

J | munolare ggwopez%togﬁtevzqflecemem@wal@swr é’t?ﬁﬁﬁ?r&%'?‘@ﬁ‘%e'ﬁ‘é&r‘é?@ht@Pt'm@eéf
chroni c 'd%géﬁ%ﬁ%ﬁ{a‘ﬂoﬁé %‘?@%Pe%elob@c? bycbébggﬂlﬁbeme'— plocedur@f {eRrdate@h bibmap,

conbi nati on I n"such di'seases, for exanple, in Cohn's
di se@fe (e«ahigtjma%tlormggnb'vammmwlly42@%@96@@)andﬂarrdlfme@t parameters,

i nf | ammat jgny h@%ﬁ&haﬁ gr@dl@@& rEﬁ'uhle|‘3‘ihecs‘°e|léc't7ed &Qeéééhﬂe@vfaﬁtr erﬂflroIHEnlals St 2

neutral i 2| ng anti al nst rovi des an exanpl e an active
conmpound.d lfﬁmmragecaﬁ@m-thwgtomapcpfyw mwwaggrs%rgotfawsleﬁm C‘é’ﬁd\ﬂa@ ag%awﬁptlmlzed
reduced 'ﬁééf% %géqg}:tgdof | CAM1; VCAM 1; and E- selectin; and increased
expression | eve 46 WO 01/67103 PCT/ US01/ 07190 Assay

conbi nations that include genetically nodified cells are also a preferred
sourcgg of reference patterns. For eganiagy gd\F-a signaling in HUVEC

I nvol ves the NFxB signaling pathway (Collins, 1995, Faseb J, 9:899).

Bl ockade of this pathway can be ENDOTHELIAL CELLS

As exemplary of the subject situation, primary endothelial cells are employed in one
embodiment of the invention, as these cells respond to a large variety of cellular stimuli.
Endothelial cells are highly sensitive to their environment, and they contain a large number

30 of signaling pathways. This provides an opportunity to evaluate the effect of compounds on
many pathways and/or pathway interactions. Endothelial cells participate in many disease
processes. In inflammation, they control the migration and localization of effector
leukocytes and lymphocytes; in cancer, they control the nutrition of ‘tumors and
dissemination of metastases; and their dysregulation is centrally important to cardiovascular

35 disease.
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acconpl i shed by overexpression of |KB-a, for exanple, through adenoviral
gene transfer 5 (Wber, 1999, Bl ood 93: 3685). HUVEC overexpressing | KB-a
express meadovedod evels of |1 CAM1 or E-selectin in responBeTASOTNINBA

However, because ot her cytokines, such as IL- 1, can al so signal through

NFxB, readout {pat {n%rsﬂﬁt fentich HNGsé&uf Eﬂ? |Hért\tifﬂﬂg Q%Btlgﬁ Ig(%\{:?ﬂ%ﬂdﬁ‘iﬂét?d?@ﬂsn I ar

readout patterns that reflect NFxB inhibitio

i terativaupranensiothelakaells agas didiester celh e, Eagpihelial cellsare g in @ﬂﬁmhmfvons
for endo I r % L ol

physi ol ogllg%;és?ttgéygé}e;?%ﬁlg rga !ay Eggc&& Begﬁé&i%ﬁgdmlgr%dltﬂéfg%; Ceﬁt F|’eafsqlrs

r heumat oivNigY tRiimary s cellsr ceRr bei ceadity 2isglatech sande rAvitieAMSHER; @QEH axs eetainmy,
al l ergy v t e
et i ngy B RERERtI RNy e Nt o cac? o3 Spsam iy i A and
hours. | PtheinPreceesesi n @sEdar @anﬁtbelﬁiv‘ierﬂénﬁfén@spre%@ﬁ QaJl é)@@hhgcaqsg they
characte daFt at@ﬁh th@%fﬁhﬁﬁﬁa ifasd :HFoc@ss Fir %12 glthe Bﬂfeulkjlfﬁytésﬁﬁﬁt%’

[ Robi nson, 93 Al'lerg nmuno EC cul ture

hour s w rheried doaikg arod é%pteessThﬁ SResifigiey of secrutraeh isndeipnpined By ear
to the i '%oﬁib}ﬂét&rlatl BRbrk8&loh @mr&%oléa.]ﬁés au‘?@bh’e m A8dtlof Mature sydefRsO! -

12: 4; Rozy , I'mmunol . Lett. | ne- produci ng activated

| ynpHBcy o8 assnmumreiRatians4bati mimic the)respassg Of mﬁ emﬂﬂﬂkeh@ celigfte diffeeand types of

di seases |ﬁflé?rl|r14£'tbﬂgpr8§é’§s'e§$\'a§e bte&?a@maaét ﬁmktbrustdétheﬁtéth&ssofqhéméﬁnon

ul cerative colitis Pen I ng di sease environnent and
ti ssue site, Pa@ltmb%ﬁ@cﬂ%t?fﬁ]ﬁﬁ%bm% %l?ﬂtafépﬁfﬁtﬁd Wlﬂ‘ enssitheliakgelle ssich as &
functi on pedF aphes | iRBUIMD LRS Wykskiridsdch Qstfh%rlnt'{eﬁ@@@ﬁ@rr%luo@rﬁ;oﬂ‘ﬂ tt-@atmn t-gei r

production of var'ious cytokines and other factors

sel ectiveéng B-ddk interpransy tincluding viN-en 1BNPociFAted dirtekings |Trﬁ‘¥=l FnmiéE ot y

di seage d%ért@@dﬁenwah@'ahh%g fbeﬁlla'ﬁﬂé@ﬁﬁ'e?tg (SEP BRfEhe PRRGEIRIN Mmassiegy) at ed
W th the abi Mty to fight ection and neoplaSia 1s a goal O

i nf | ammatSgpsp- drug therapy. SpeC| fic hom ng and adhesion receptors, as well
as_chenoki ne r@%ménéﬁceus%Pmﬁéhh@mﬂséuésIfabrrvpa%bfmla%ﬁétswﬁéa%bIp'aaemet0
ef fector and mem)r%gt I's target the involved regulatory and cytotoxic T
cel | popdiffarifigrsendahelial celigdn Bomﬁl tigsyesdpydnapases PxpressiormasameteriinaLding

Upr egul aticRf- ﬁ@sé@&'ﬁ!‘l AL-BAMIHLALORI [NEKARGRRS, q_rabelh%s@ii‘égé’rsgl?ﬁté@rd@ode% K,

observed when tes are activated in fined m croenvironnents

comprPsi r@asérﬁéﬁief qlegy 20RPHE39- 4ZnMa¥WC§W’é'—eJrﬁ?th6|n1r9§ﬁt 17820 Pl Iraddiiong

recept or R o@thes@%am%té?s G B@&QHémgﬁsttéfé@WEﬁ’orﬁﬂtthQﬁﬁlahﬁg’f&y)dlsease
i nfl anmat ory chenoki ne receptor such as CCR5 CXCR3 and bonzo, etc.

are i ndud¥decessul {GpMek a@ﬁaﬁy@i%’“@fa@a‘éﬂ BﬁhQ%@ﬂ%ﬁW%t"ﬁid@@fr&me 49 %
01/ 67103 15l éét%%rt?ﬂéc%.ty Bﬂhﬂéi’ﬁﬁtﬁfo?y c¥fi .ﬁttuatﬁg Talel® rh@ndwe%%ﬁaeﬁbuttbphush

COI’]j unction with other known or discovered par amet’ ers In reflecti ng .t

cel I ul ar Is84¢@a r@utraehll chamesitractant and Hif=BR raﬁrg@m%tet in thaaehdied pRtalrgic T

conpeyndgcfapdhe? @il stithéd bF‘Sed?é’th%’aFaﬁn@cErﬁﬁeﬂJ&Q ﬁé%&f@&h@t@é RASWARMo bkN @

common m croenvironnent. Such nodul ators of ocyte targeting_can be

power f ul regulated by factors, ‘'such as VCAM-1, which is mduced on endothehal cells by TNF-a or
IFN-v; 1L-10 and MIG which are induced on endothelial cells by IFN-y; or GRO-o or ENA-78
which are induced on endothelial cells by IL-1 and/or TNF-o [Goebeler M, J Invest Dermatol
1997, 108:445-51; Piali L Eur J Immunol. 1998, 28:961-72].

30 For assay combinations representative of chronic inflammatory diseases, the

cytokine IL-1 is often found in combination with TNF-o and IFN-y in such diseases, for
example, in Crohn’s disease (Autschbach, 1995, Virchows Arch. 426:51-60). For this
inflammation model of endothelial cells, an inhibitor of TNF-«, such as a neutralizing
antibody against TNF-o, provides an example of an active compound. Adding anti-TNF-a to

35 the assay combination was shown in reduced expression levels of ICAM-1; VCAM-1; and E-
selectin; and increased expression levels of CD31.
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5 i nmunosuppressives for |ocalized i nmune pathologies, as in inflamuatory
bowel diseases, psoriasis, nultiple sclerosis, arthritis, and the |ike;
nodul at i mgopaéties ns of | ynphocyte hom ng/targeting nol eceCepEstigyonoul d
nodul ate in vivo i mmune responses therapeutically wthout the side effects

associ ated W tAxsge n%h?dlﬁﬁ%ﬂs'tﬁﬁ“iﬂel%g%eﬁﬁﬁééﬁp mEﬁiﬁed)fcggsEQPe bl%\ﬁe%‘giré\%rr‘éan be

applied to screeni s that block selective
activati cﬁeumtquf)egencee@atemﬁarﬁs@exnmplm|TNFyqq§l|gaelytgeg HIVEG mvnkyesytr@ NEkBet s

| sol at ed dqriihg ERia g@@.&r 10085 ¢ 8e 9C Ol goN BIBcRIRNGNHS PRI a(qodérent

protocols Tn or cell Tines Seléecte therr

respond ia¢cemplishiedly ovpiexriessien @fo|KBrmrfﬁhﬁxmwﬁsfhf@i@ho@dﬁélovtaélgeﬁe tfﬂméf%ssay
condi &i o S I | u t

( corr%u ng?\llé;b%g %%@%aﬁlofofa é§36633|f) Fl@v?é) I\}éﬂ%_ s‘%ﬁ'{g atd %r&%ﬂ@ﬁ%b@"%ve&%f
anti - | L- ACAM-hat F-selaqtiyy jn resgpnse te diNfi-«.i Uﬁwemrebgza&déﬁomr cytokines, spelvastiol s

Devel opmntcaqwals/acs.gﬁaﬁ E&Gu{tﬂvmwsrehaoutwﬁétfémé %eBL PHRGYo idifition KeR' BE

Ed., Humana Press é ture co tions t Tepresent 1n vivo
di sease alisfingyishechfrgm r@ad%)oa pingithataefiect NaxBdmpbitan.ze or discrininate
known si gnal i ng pat hways or specific signaling pathways inplicated in

di sease states. 20 Assay conbinations and reference biomaps are identified
for d0variety of diseases, includi dUSSeYTESsis, arthritis, Crohn's

di sease, ul cergyiy esn?lﬂ’ér‘ tlt%e%tlvélsbr%e@ss &dsC thdty déé”&?ubb& eél%\)ev eapﬂ?éﬂ‘%?é Sagsay

descri bed in EXanpl e fining environmental conditions an nitial
par anet ercogwinatipps fier Qﬂd@mﬂbald‘@ﬂé represanting othes dnflagmaipiya disease, ion Physielegic

conpar i ngibe agé‘ ?Fﬂrsﬂed a'?FI é‘cdﬂdﬁfbn@' rf?:‘”ﬁi@lﬁvs ps&RsisMeuRtdid Srtl%"ft%abfr chronic

combi nati on an ection O an op araneter set. di sease
enV| r onnmeh dlﬁewoen\a@nmantfcﬁwegs |a§thmza allﬁmwrawgerme §°|(t"¥av®|°hé?n'° Th3og,

: 'h or g?eStassgﬂc‘SFﬁﬁlﬂéﬂo% é@éé’{|ne6%§tthé1cultlu9§8ﬁ HQVEb'Wﬁ\SfNF-gga’n%Pﬂ_ 1 apd#:-452) .

ore an assa nation for psoriasis W i nclu one Oor nore,
usual |y der 2ehaurst \Anﬂar@maﬂorf INChiERNiG TH2 anviropmentse Suc ag agipia, BrahRERGRIZEAY T

cells in Mé'&ééénc%xwmﬁ ochlug*i' a'n@VIEJ4S bQ{ néthI?NS\P E SOt Hoes, . EAIIergy Clin,
car bohydr at e antl%ﬂn rel at ed Sialyl Lew s 1991,

S5 Impnuein 02 58 H1UVIFS coltiTea faralé horgawio BN o AMbILEE Brikest high Beld set

for psoriasim anyl I\h(bP-GIO @rnaraﬂ tct fhe ,mvﬁo%n&ét%qo%war@bsmemwIﬁégarreeﬁ Mol
Crohn's di sease i ncl udes - | L- 2, IL-18, and !'FNvy

(Dai @0 19Rig: 124y Reank, 1@@@4’“%@&#@“ @9@ P| zarro 1999 Mont el eone, 35
1999), t her ef Qi MBS RIAKHEPIRMAEN HABSRAN(GDABROAS eI, 4Bs! atdeacne

or nore of these factors, general I ncluding at |east two of
factors, h?ymﬁﬁ‘eﬁsl@‘l%’ga‘@fy ?Pﬁ?@ﬁm ngﬂﬁonagsv@m#eiﬂlamrm@ﬁr@sda_ﬂma%

with at 'm&w&n@om& éﬁhh\& %&d Fgﬁc:lln%_ &eihgmt%%%ﬁﬁm%gfgnmme gitsease

gg { reantaég isated gf\éwem%sgf)tesm@d@ﬁeﬁmh@lﬁexprwwcbfmsf&n qf gehesien mplestiss Povel
g 'r tsﬁﬁkl%tefsﬁlﬁﬁrir‘éﬁg%#sabk xveq%t.ﬁ'tﬁ@r Er%duamﬁ Sf v%ﬁé—é@cﬁﬂNhé@Qﬁ@Biher factdisumpkoi d
ability to selectively block lymphocyte actlvatlon assomated with the inflammatory disease
without inhibiting or suppressing lymphocyte activation associated with the ability to fight
infection and neoplasia is a goal of inflammatory drug therapy. '
Specific homing and adhesion receptors, as well as chemokine receptors,

30 expressed by lymphocytes differentiating into effector and memory cells target the involved
regulatory and cytotoxic T cell populations, as well as B cells responsible for humoral
immunity. Upregulation and modulation of homing receptor expression patterns is observed
when lymphocytes are activated in defined microenvironments comprising specific
cytokines; and in some environments multiple homing receptors (e.g., o7, the cutaneous

35 lymphocyte antigen (“CLA”), inflammatory chemokine receptor such as CCR5 and CXCR3
and bonzo, efc.) are induced. Multiplex analysis of each of these homing receptor
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5 15, MP1l, MCP-1, and TGF (Robi nson, 1995, din. Exp. |Inmunol. 101: 398;
Thur kow, 1997, J. Pathol. 181:444; Suzuki, 1999, Int. Inmunol, 11:553),
t her ef or av@ni1/6msny conbi nation for arthritis will includeCousoiar719vore of
these factors, generally including at |least two of the IL factors and at

et SrSgBindbE il M7 ko 5o Betlbly OREBIR eG4 3 BRLGld

Loet scherparametwgsn reflegting 3be: callyjar state @foﬁétlvatlenpeqaan@teeusedat tof cpelect

h t
iy s ik 4B AT R Ry A
(M adonnén a sogmonvigicragnyirargeent, Suple medoletors aﬁlym@yte tavoetingtdaprbef poweiid hna
will gvonﬁrﬁhﬂljo?]ab‘?r@gsnf@grf |93ah%€§§ﬁﬁngﬁé&ﬁﬁ§logﬂ§nfsrlﬁllr#f}’érﬁrﬁ'é‘tbwo“% GEFE%S'[

two of the tors an ce t envi ronnent

condi t i oPsonasy, evukiiengclerosist grthetis, dansk thee lileg; eno@idammpafwns | lympheeyte
treated Wohfhg féfftiﬂ@ (Jgédi%sthbi?\nfonﬂsfﬁo kiR DivE rﬁuﬁé‘F&ébBﬁse%% P@Gncauy
paraneters are neasured. Conparing t | omaps obtained In the presence of
drugs Wi mthouteth@ﬁmf%twpsla@ﬂawtwrterﬂ#ze@énmumwapte@ﬂom drugs that

i nhibit |ynph t t w to
be differenti gﬁéﬁ?%ﬁn ﬁﬁséntdr%gtt%;c Igerﬁ' tg(r)geg% ec %?ruis”ﬂ]a?%fb@k%%ﬁcgg%ns
The It |Iquk@seyte|a¢tm@ﬂqne@,qibnges sGelienan amr@malslymghwmoe&lymaﬁmm isybgsts

Tul ti Pl e iy RohPuf BEb 0P ds AR UBRb Rl toWhabid SR ICIenIGIRBDILAES:
as well as conparison of the e ectsc at drushaeon

act i vat i dnmpnelgern®r et lines iselected foe thelr @mhtw’c@ps%&non dn &f signilaretasbien as d@ t he
living r%ﬂﬁgs&"@ﬁtog{gr%"g i zed. As an exanple, in its sinplest

enbodi ment, nornal human T cells or blood | ynphocytes are 25 incubated in
an acti vat i ng TAedagsaydconditiens: fot thfﬁgeeﬁ%ﬁ}lﬁrloﬁlhlﬁﬁt(ﬁ/dmwacﬁ@td’aﬂm reoaditigpent |,
and qghe {crsg.l@méfgoﬁybp%t.wst $rlE§ $P”iﬁ§rﬁd|PN Vl/rﬁifﬁz ﬁiﬂ%nﬂﬂtﬂ&f&}ﬁu I‘F'RF-\?)' ned

under co ondi tions e COI’TpOUI’] presence of

pr ot ot ypiSigh c&ndlitlonﬁfareaawam ¥y Cebbmpetasels : &ecyelomegt apd é@&\@ﬂpnu(wﬁmdgyn
devel opi feh&fikgt dE'ﬁ ger e 4y RE&IBNES, mtmmswé@y eid?j@%d ﬂzf’@ulidré’gbhﬁiﬁoﬁé“mal’ si's

of cells treate vVironnental conditions onponent s
are renpVeRieseit iy WHRAGS eMUIGEMERtst Of @)g}‘@ﬂd%@@% ﬂfﬁt Emphepiga s discriminate

ALt er nal kst siorsihg(GGaY BTSSR EigRAIRGY ARl d hIRaRICRCMSEac sRet | o

constructs that sel éectivel ta get, Sti or otherw se
nmodul28t e%palqw"mpnwﬁ/ r¢fﬁrqnﬁesblqm9ps a@f@ldﬂ%méﬂéé for a wariety eofc BisBRERFapS

i s devel %m.nféséﬂé%.spéﬁﬁrﬁrsemdm*s @oRskCatbRivdbolkib Caditiig Nite. cw thé& itbrativemune
devi ati on aln 1 nflammatory di seases result or are exacerbated by

pol ar i zaPresessf asasiesailegnimtxayiplead. b defingzl grvipomentd 19coditions anss Hbt!% e
towards Halaféted Seds fiof m%ﬁﬁt@ teﬁﬂ@@s&b@@&nﬁlhéﬁorﬂﬁﬁ’ Wb%&ﬁﬂarfn@%ﬁé’ e go

(e.g. systemc treatnent wt N-y) exacerbate certain diseases such as
mul ti pl e 2861 & y¥p shiomaPs.¢ ﬁ@tlrplz@eetﬂ'er assgyvermiipation apg nﬁ?dﬁﬁ*f@% Q,faﬁn Rptimal
scregged pfaggmétggéét abi i ty to shift biomaps from"Thl" to "Th2", vice

versa, from"Thl" or "Th2" to other phenotypes
The disease environment in psoriasis includes IL-12, IFN-y and TNF-o (Yawalker,

1998, J. Invest. Dermatol. 111:1053; Austin, 1999, J. Invest. Dermatol. 113:752), therefore
an assay combination for psoriasis will include one or more, usually at least two, and
frequently all of these factors. Inflammatory T cells in psoriasis express high levels of the
30 CLA antigen, a carbohydrate antigen related to Sialyl Lewis x (Berg, 1991, J. Exp. Med.
174:1461; Picker, 1990, Am. J. Pathol. 136:1053). Therefore a parameter set for psoriasis

will contain the CLA antigen.
The disease environment in Crohn’s disease includes IL-1, TNF-q, IL-6, IL-8, IL-12,
IL-18, and IFN-y (Daig, 1996; Woywodt, 1994; Kakazu, 1999; Pizarro, 1999; Monteleone,
35 1999), therefore an assay combination for Crohn’s disease will include one or more of these
factors, generally including at least two of the IL factors, by themselves or in combination
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5 The invention is al so useful for screening conpounds for drug

I nteractions. For exanple, nethotrexate is a current therapy for

rheunat oivdoar/6tpdtis and inhibits T cell proliferation. BCT/E8M/GTE0
conpounds in the presence of nethotrexate can reveal unexpected toxicities

or benef i\ginalt 183 %hl'o?ﬁ:N T%th@S&”tTb&}é‘%ﬁgﬁfﬁﬂm‘?ﬂegf%m%?elsbsﬁé reé.{'ﬁlgh e

I dentification o onpounds_that I nduce te activat

appl i cat ilen¢ls af thg EBHW@GMéElﬁWUbéw@&r SeqrslJ f astqu@terol #8149}, ythersfonedthe e
parti cul aararfée Eéﬁ@r |Hﬂ£’rﬁﬁ19§7ry BR& cﬁé%%@@é‘ Fé?e cBAtamsGz ni cal utility

f r\@@t‘rﬁll? CI%
as immune stimlants, for vaccine prot oco her applications. The
present i nventiherdiseasepavispmentdn 'th@uﬂﬁ@lq’ aréhﬂtiSﬂncMeierN @l, l6dmleBnbs1O; Hat

sti nukat e15omlrbm}1@vai1 LY IR BR8N PfRS] éhn /ﬁxﬁafnﬁrﬁﬁtn}’ol Ofp1c3ddt vﬁ@rkswn% 7 ons

are known to i nduce apoptosis in parficular ce ypes. For exanpl e

radi ati on; Pa’m@l d§1d|44o$unéssﬂ9pa Ik émaynelul 553 therafere Wmor@bmﬁa@@mg
agent, CafpthhifidHEnERAP bAS of nflre %@ﬁ%sé%&é&s sérPérSﬁﬁlhelade éi‘i’éésﬂwér B’th% jgan

i nduce apopt osi s under Sp ecific conditions; "a confornational change

| CAM 3, Hatiorstansiyat Inast QrieadfgdiAinand W&RT.pif cqells EneeumBiArtRisIsYo Vil fild
TRCT OPhAGRRAAS RS ki (SKORS QSAE S0 Qe AO98 IBichn vl 1021, L efhlr:

etc. The a of intérvention to I nduce apopt03|s

appl i1@at i 1888, Né?'/-l"@ ﬁ@ﬂ é"ﬁﬂ) dhefﬁmﬁ%ﬁawmreiﬁ%éﬁﬁ deymaigiq @rtpatis ar@foﬁﬁ’ﬁ'ﬁﬁMe

di sease. Jafdidy AORBIAARDBGR$Soci ated with apoptosis are useful for
identifying active conpounds. MACROPHAGE 25 The present invention can be

appl i ed to thelheddiseases erxifopment "’bé#ﬁﬁ@rﬂﬂ@lut’?ﬁail—'?%m—tﬂ tiL-5¢ }L-@ |angr GM-CSF

macr ophaggy fwhé{ ajggyn Wﬁﬁér‘ R964) akhe@é@%i aiﬁoéyésyfcsﬁbmfahéﬁ 38 dmﬁﬁé)mﬁ&ﬁﬁaland
rel ated cel I nes are preferre or screening

phar macolof§iEanarg oaﬁﬁseéact@rén@%rmﬁ@iky/mﬁwwéhlﬁa%iﬁwwﬁ@etlb f@%@”ﬁ rana@MﬁSgF to
di scrigm nat e R?ﬁd@zoméyét)ﬂhél%%nnﬁmél rdana?ﬁaﬁss r ngQMMQQﬁéf@Fgrergé ar8

di fferent physiological setti ngm have al tered responses. |L-4 reduces
product i sietesmingd, ¢glls aretrested Wit candidatp dps indhirse arvsonnents gndithe selgaisdi al

nmonocyt e/ pErarhéte méRUREIET CérhpEg th@‘ﬂﬂ?ﬁﬁps oairePin tHE p(éb%ﬂ@é of drugs RaM-

| munol . "18: 485 In addition to being h responsive to their

envi r onngaferencedniemapeanakies thsrideptification ‘Pfd-‘lr B@ﬁ that Wh!i"t\hémpié‘?‘-‘yt%‘feseﬁ)%@ést@

pr ocessesogmémaé BAViFhmenid, 'm&was tﬁédartesw 1d|ff€?éhﬂé%&“ﬁoh19€fdg@9tha¥ o wah
t heir uction of mediators, 8ro 35 factors, ?oc ytosis and anti gen
C

pres @ﬁt atSelastiveipathivgi SOMpeReHts. H'élP'P-tS Hyng @S@onﬁswﬁ eraﬁa"qyﬁﬂmwtineous

factors, aMaf%g’E’oth %t@ﬁ-%sb@cﬁ‘éleb Ba%ﬁ@!é@%h&ﬁh%é@u@#ﬁf‘ f/p@sf a8t her
50 WO 01/ 67103 PCT/USO01/07190 factors associated with SI ol ogi ¢ or

di sease avRli aoepraparisopofithe effecs candidate sadas havgﬁhﬁg@l@ﬁcty@pgn BFQQF%"@F Sithed
that all QHélF“ei‘fE@lrseéﬁ p%p'étrﬁ’e% b oftRr @efid iMHd Wreéﬁ%ﬁg@‘éysteﬂautﬂl%& erfs an

i ncl ude integrins, hesi on nol ecul es, and the Compounds are added to

sel ect ed SX85WE, dﬁn"ﬁﬁ ﬁ'ﬁtﬁ'&?ﬁ§mq%\’ﬂ'&%t @Prénadr@mﬁi'a;u?%la %rﬂ%%@"‘ﬂ@@ﬂ"@ﬁnﬂet est
patt eisns |ﬁ‘<5l.ﬁ)a%oclﬁrﬂ?ﬁécﬁi9aﬁr% a6 ERERN I PEERRSirodReérR! EoHtsctOdite BAagehelaihdi N a

know edge dat abase i nclud
the readout output patterns compared with reference patterns obtained under control
conditions (without the compound) and in the presence of prototypical anti-inflammatory
compounds etc.
This is accomplished by developing a database of reference biomaps developed
30 from the analysis of cells treated under environmental conditions in which single
components are removed, or with known drugs that target specific pathways. Alternatively,
reference biomaps are generated in the presence of genetic constructs that selectively
target, stimulate, inhibit or otherwise modulate specific pathways. In this way, a database of
reference biomaps is developed.
35 One preferential application of the invention is in immune deviation. Certain

inflammatory diseases result or are exacerbated by polarization of an inflammatory
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t hose devel oped fromthe analysis of cells treated under environnmental

conditions in which single conponents are renoved, or with known drugs
that targedoospaei fi c pat hways. Alternatively, reference PCDUE@H7CEN be
generated in the presence of genetic constructs that sel ectively target,

sti mul at ‘?esﬂdﬁ@é%\kal‘aﬁ m1rkﬁr1‘ﬂzsef:6m5hﬂee cérﬁ’cﬁﬁdrfs' tgatpp%}?\W?é"FM rd se egog Way,

a dat abase of reference biomaps is devel d, ound

their atsystemjc treatprentwita BN §xa%bﬁemﬁan Wewcm %@Ublpbs?cﬂlﬁr%lﬁv&ﬂt i on
can be appd pRstelird Gigen ggwé fcbﬁﬁabhﬁ@s eén s&%e@unga férhﬁé. gahtyhgtsmfité.oﬂ;ap@' ter

mast cel | aC‘t‘IVQtI‘(l)n onpounds have utili
al | er gy 4 "t kel h2nvigeevaieas or dem “Thi oorid b3 tﬁ@(ﬂ?ﬁtpéem%@%%e pat hol ogy

(Gall's, 2000, 1dl fveltinnis alké TREMR for@c?t?@mn%@&ﬁp%ﬁidgsfofjhﬁﬁl ﬁiér@étfoﬁf‘.eckor

responses dependi ng on their environment mast ce
produce |exanmples qnetiptresate ds 4 gHirentchigtapy fon chewratgid; ﬁrtfﬂrﬁlé gk indinits T orell

fi br onectjrif&atiynh.t S&BERIhY @oﬁnlsw%rm HASBEEHER Df mbH rexh@TEaA PRV unedPeded) -

Mast cells in 20 allergen-induced | ate-phase cutaneous reactions I n atopic
patients @ﬂ‘ﬁ?%@hﬁf@ﬁc'ﬁﬁb@l‘e&'%‘ the high affinity 1gE receptor conpared

with mast cel Imelmegérmrrv@hn&k@h &é@med*&%ﬁe idehfiFBaN6h 888orAcoUABS that ARRRY
conbi nations includin | east one fibronectin and vitronectin are

devel18pedb’mwmcypeﬁ$té’@? IOy hyfr&F mlég’lpé’"‘éﬁtloﬂ:l dialg SOMRAUNAS MANPS sgisgnee defoileir
par anet erabﬂigﬁ & inbiiéd patiBGapieférBAsd bit% ; {Dgf Sukn %om%ﬁai': wo@ﬂ@‘ﬁla{/él Errﬁé'eﬂ Rhig"

are selected that 25 allow differen ates to be distinguished. Conpounds
are adde@StPMYERSHTRIRNS JefVacehApTHIace!vARd ofher aprlicationsar e measured and t he

resul ting testrapfRbRe ifeRticPERAT 5 doplied % h& GShtREATRPSF cgﬁb%r‘i‘&c%at
patterns, held in a know edge database i1 nclude those developed fromthe

anal ysi s S§mulate (o5 inhigis dwephasyier 2R9RIPSIH N e Maraty %mltwmoq@dftﬁnmr% KNeVAdPe

corrpqgent,ﬁdﬁéeagogm‘{@ﬁl. pticuldrt dblIkp ﬁéﬂ’&én{di@traalﬁf cﬂ@ﬁn&m&i bt Pasi?r_am%ys
Al ternatively, ref erence bi omaps can be generated in the [Béesence of

geneti c cYider aatierapoptasiy '@@‘ﬂq'%@gﬁntvtcéﬂg@uce@PPP@F'&P@F ash (99 expressing

ot herwi ser gQIdUTRES ERPRBIEE apSitbNaYifider slbebllﬂb %oﬁ@ﬂonsaa%h%gt%.ﬁi chdrifethence
bi omaps i s devel oped, and conpounds are sel ected l{jé@t eir ability to

produce dCAMe3iregdting Brghangs in ligany prefeaenes(fionifsd ¢ @maophagraereptor)

APPLI CATi{ B Riatdey @vﬁl‘x %bbﬁbﬁ!ﬁr%ét@tate@l TROSBAThd RSl b Gu§ QPR ERIBH to
bet ween panel s of types ds the potential to provideé

t her ZBeutidugel ?PQH’&%$ tfmt awmfpefﬂm fosriherzry ofl yewhame cang igukemia @srvelbas

drugs ancgugshgfinkRidease. %ﬂnlh? RidAdpsReGIASH With @BbptoBis rd ﬁ?éf@ltfbpiaentﬁklhﬁr
t he |mTuno enicity, or nodulate other critical features for cancer therapy.

A panel GCUBDCHBRAHNEStic cell |ines at the NCI has been used to exam ne
the effects of hundreds of anti-cancer and ot her conpounds on neopl astic
cell proliferation (Winstein, 1997, Science 275:343). \Wile the responses
of any individual cell MACROPHAGE

25 The present invention can be applied to the identification of compounds that inhibit
or alter macrophage activation. Peripheral blood monocytes, tissue macrophages and
related cell lines are a preferred cell type for screening for pharmacologically active
compounds/interventions due to their ability to discriminate pathophysiological
environments. Monocytes/macrophages in different physiological settings have altered

30 responses. IL-4 reduces production of IL-10 in LPS stimulated blood monocytes but not in
synovial monocyte/macrophages (Bonder (1999) Immunol. 96:529; Ju (1999) Int. Rev.
Immunol. 18:485). In addition to being highly responsive to their environment,
monocytes/macrophages participate in a variety of disease processes, including
inflammation, fibrosis, and wound healing, through their production of mediators, growth

35 factors, phagocytosis and antigen presentation functions. Assay combinations, e.g. IL-4
and other IL factors, M-CSF, and GM-CSF are used in combination with each other or other
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line carried little information about the nechani smof inhibition of
proliferation, the patterns 10 of responses anong the 60 cells of the panel
denonst r av@di/eripdbust ability to distinguish between conponudel/d7asoget i ng
di fferent nechani sns, and thus to characterize the nechanisns of action of
novel dr yggoRs tedOWith I i

patterns. Tﬁe %érlgg)gign% | hvent ?Q%ﬁ&@gl\ﬁ"&%ée%@% eﬁ%@?{bﬁ}g fgﬁtg Stsg!ég%g?&ﬁﬁe 60
NI H cel | PRarseeter gats aresseleeied thal allqw ﬁé@remiaatat@artoma)disﬂmmsi@dst Readout

di scri mi ;b%?é?ﬁé(teﬁoi%lﬁdé Q{teérﬁﬁnhﬂﬁé’égd?gmaiéguléw ﬁég.}(éy 3 Cp%nﬁas sr%%%* d to
agents. The responses surface proteins and/ or secreted duct s
such as d&rlesiad aﬁégy&ﬁ@bmaﬁems Pprametasara measkHed dndghe |rgwdiusngée$hna§arn§r&ner
envi r aNMehiplard B dbfeldHie bR, (Retérefbe b&f‘erf% PRl bik ﬁowmeﬂéé Eﬁfa?ééé’ "ﬁclude

phenotype r east cancer environnments 1 nvolve certaln gr actors, e.g.

angi ogeni @%@QV@@G&&@%M% ofmlls tieated sinder eryironperiattangitions o whigh
355). Al tegfqnd Ic%nfpohentghsreseéne&;eed o?%ﬁ{r;zh&m o §%%Pg t dpekfiE SihlySysM th
anti -cancer agents is used t eflne rererence IOHB S é%a#%cterlstlc and
di agnost iAdtegtatively; (afergare émwsmnn% pengraied 'Ofth%.équﬁﬁce pheengiis eonstracts
surface Rﬁétaé’éi‘écﬁ(/élg thiget, dﬁmuﬁw iﬁMFbﬁtd?)é‘tWerﬁBg rﬁaam&%pbe.f.égnera ieray8l lI9s 2

panel of cells e eval uated para . Bl omaps are rom

knowd OantWaye arftaéabasg o referense @mmﬁysmegg}quegn@ CPmnpwwlsOarg se@stadlmn tagisi de

anal 0gs, dofliRPloSRIRIRSE dediftidtidRgs, m crotubule function inhibitors etc.
Such conpounds are given in Winstein, 1997, and The Pharnmacol ogi ¢ Basi s
of Therapeutics. Reference patterns that di stingui sh conpounds that are
cytostatic or cytolytic versus apopj@steginducing are devel oped using a
panel of primary tunors and tunor cell lines with and w thout functioning
p53 pat hways. THEePTpFeIt deMantion car pmappligfelobe idantifi¢gation of aampawnds3batgphirér mal

and GanNCeyr A8} habi H&ISadivhEMs QU&PEbrﬂb&ﬂHs%v@futlﬁlgqmﬁe fEAtRTht sﬁaﬁé?gy eﬁacer

cells The invention is also useful for screening conpounds for

i nt er act iastunanuhergymastyeells producly mediateadiseanespathalogy ¢l ﬂ%r@wﬁt me
cancer t hesaay. 75395, m&m.mw @lteréa Persabﬁs%s%%ﬁaah bh%&ﬂé‘r{moﬁrh@ﬁt PREUT S

with glioma, they also interfere wt her ap |ca¢a/ Cytotoxi c
drugs ar @bilithef Mastcels te Afoduee llcéﬁaéﬁl\ér&ﬁﬁ Iﬁtsegmf@aeﬂw@cmaﬁ inrbe peesence

chenot heroamuro%&ﬁrpwtrmmgmg&nk% Lgaéee 194 imRlih&I6 5y, ¥B: 7). ARRLRE e8lisSn
i nducer. On the PCT/ /07190 ot her Yand. 5 ynergy between

i ndi 2Pduallergendadugsd) laterRhase grfapepus szacieng in %@plﬁ&age@tmemq&ig Higheuels @f
doses of tkdeigMdHigURIE ‘P'édé%or%ﬁé?@él‘%ﬂﬂ nidR® coilslen eéofn%r %klnb(Ylﬂd"'hﬂéﬁg- ors

of netastatic phenofype 5 The present invention can appl toth
i denti fi dAMUSAIOEY BTBAPDundiSSaY camiratipantinglHding haft 'eaﬁit éene n@t E@PB‘F‘F"E‘ and

phenot y perdibci Bfedetlbbed thAttRAEALAHYsBRIBRESE dildaNs eﬁw’n?dﬁh%tsagh@$éé(&tﬁnd
i nvasi ve functions. Metastatic cancers are associated wth certa

f eat ur es ARFRINGIAT PRISSRBHEIBG a5 lpast oRepfi 1bs G%@@ﬁeﬁngsr@ewtas aFe selected that

i ncr Q@Se‘éllb\ﬁvﬁfféreﬁi staeO e Wey/ Hisﬁn@ﬁlﬁé&s,cﬁﬁb‘&ﬂm% aTE’AaddeusﬁJUQeIQétéé nésl%@ﬁen
activator), production of osteopontin, 10 and altered adhesi on nol ecul

expr essi (S:H"E’Hlft'f’ﬂﬁo‘?ﬁrﬁfﬁet%?r%g‘&ﬁﬂl"éd A Be evHiting test patterns are compared 1o

reference biomaps. Reference patterns, held in a knowledge database include those
developed from the analysis of cells treated under environmental conditions in which single
components are removed, or with known drugs that target specific pathways. Alternatively,

30 reference biomaps can be generated in the presence of genetic constructs that selectively
target, stimulate, inhibit or otherwise modulate specific pathways. In this way, a database of
reference biomaps is developed, and compounds are selected by their ability to produce a
desired biomap.

35
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preferentially express 0(611 and | ess a0i, a3R and a0l (Chanbers 1993,
Crit. Rev. Oncol. 4:95; Dedhar, 1995, Cancer Metastasis Rev. 14:165; Tuck,
1999, Onowgener1dsB: 4237). Simul taneous mul ti pl ex anal ysespof/usareredo and
cancer cell lines allows discrimnation of agents that selectively

nodul ate the netastatic phenotypg,dsk &p ‘9’? ers of differentiative
phenotypes. There is a general inverse reLI at1 onshi p between the degree of
cel | ul ar &l @ytelytigieytastatimcorapauindie rate of cell proliferation in tunors.
Several anti-¢ ROESH '

proliferation ﬁ@mcﬂ nan‘?arﬁé{]{ndé %B}pgﬁels o Ir’%ﬁ&ﬁ%gl P&&&é @%rﬁdg%éfa% %o I nes
and anal d@@famutmausamnpﬂan( mrrr@gon 1@@4allow Sl@@lalsslmailohecrﬁ dregs aldpenm thatr ans
retingl ¢ Alithibif fledfigtlic ddMirolrBdR it HeARUNGBERRHY, ogwc%;ﬁ? *ah%*a ofified ©f
conpl ete clini ca rem ssi I'n t reat nent

| eukeni a featgrasfancanceptherapynirpaneheftad neopiasticoglbines at BE)NCNWh®ntUS@U to

sti mul at ydinfdeeiHendfetid 8P h@ﬁ@reagof %ﬂﬁ béﬂce?%@?tﬁ%p&b?ﬁﬁ&ndy ﬁqﬁéd#o%ﬂlz celf
vitro assays of anticancer g activit 0SIS O

endot hel iPspliferatiors(Wethstejt, é@%ﬁt QIenﬂér&75&43ba)Nhtb%tfersp$n%ﬁes of artydndividual cell

| dent I 1 Giak caftieaittROiRAMAAON b6l the)HRERaNiR 8P ARt alr prolfiBrarc ARl Bkt
cells. For this application, environnment conditions 't unor
endotlfel ichIresponses AEQDY e 6B selupt theqanehdrinonsiiatad @ eobiust ability de [distingdish 30
Typi cal | yehiisse e ,

growt h f)a(t)gt ors, ce@\#gﬁﬁggsr%; tlgé d@%@ﬁg%&gﬁglsg]sl:@ocg@% a]aés@%t%ll? ﬁurmr
or ot her neeghaNiges; efertipnaf movel drpe e walleby compatzon with refereug@dum@r parnel
assay conbidinké Baserhdr endotheliumdiffers from other endothelium by
increased expression of UA3. A set of conditions that induce apoptosis of

t hese cel |l s | ghewiesgntdtveation is applied by jsentifyingesubsetsaf thre®® Nis call inesnapd 35
di agngst i f MeQs | d | 0 n I ed
s {hase iy oPP Qrie=iiiet, Sph (BiSvitk  Fbust RER A ctaly Rebl ¥Op Gefuifg bhd
These i néMbelassifyingl anticaancer agesisnding tasponss afyoeth spidaceopoteTy asiay sErieed t hat

contain WRfs BDER dsACHM SkindiO%Rd tognér %@&%O RA AR ke € ?édgkﬂ%ﬁhlh%dﬁﬁ;

apoptosis in vitro, such as cerem B hat} on o a an
shock or esyimnmenialseendittonsTsyppogive <I>thb€‘yne@{%l@epr@llfﬁatWNFP@nptvahe Bm@éence

of cycl OQﬁﬁé%f‘é?ﬁtroﬁhEnts(ﬁﬁ)ﬁ/emgw ér&%ﬁﬁacﬁ?@t '\ﬁ'@logénléﬁgétorspﬁda{}%l&{e% t hat

may be incl d In the selected se arlet
i nvo|29ed sugh agiHet? BViergndinp 1808418, 362). (Adteraiienaiinghe ﬁﬁlﬁéimd pREanelees yfcontact

apopt ot i Gy tlf‘é‘&'é?l"s%{ri ﬂtl-%chﬁabétﬁ m.isre "t& |d%ﬁﬁ@réfén%ﬁbé B%E%%Eré%n ?IG akA ose

t hat- can be nodul at i vid actors, suc | ectin
VCAM and S49ROSHE ofaﬂ@iwﬁﬁalectfug%@r raechaa@mqﬁaﬁm sTheeseofiaellisurfasaiparametersi t h

?ﬂg%gf' ﬁ%gdgglh yacﬁ/t%e%lé aBE\éth:gg tlc% all%?/glga%g{egre?é'éﬁé% Be%%lﬁé@d EIEO Ilglgy

9:1337; lﬁi"?fﬁﬁéﬁ reqaEneryed 9”9'3102‘9‘%"“ CRREPRageniiogding DNﬁrﬁYtheSlﬂ@ﬂJibgﬂ?%
25 nucleoside analogs, topoisomerase inhibitors, microtubule function inhibitors efc. Such

compounds are given in Weinstein, 1997, and The Pharmacologic Basis of Therapeutics.
Reference patterns that distinguish compounds that are cytostatic or cytolytic versus
apoptosis-inducing are developed using a panel of primary tumors and tumor cell lines with
and without functioning p53 pathways. The procedure of simultaneous multiplex analyses

30 of normal and cancer cell lines allows discrimination of agents selective for cancer cells.
The invention is also useful for screening compounds for drug interactions and
synergies. Drug interactions are highly important in cancer therapy. For example, while
steroids control the edema that occurs with glioma, they also interfere with chemotherapy
efficacy. Cytotoxic drugs are a main treatment for cancer and interference with the
35 chemotherapy efficacy may offset the anti-tumor effect of an apoptosis inducer. On the
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Ma (1998) Eur. J. Hematol. 61:27; Pober (1998) Pathol. Biol. (Paris)

46: 159). Once a reference biomap for endothelial cell apoptosis is

i denti fi &dQ ovemmpdunds are screened for their ability to pPoDUS&/E1® m | ar
bi omap fromtunor, but not normal, endothelial cells. Test patterns are
conpar ed t : | . 1

obt ai ned °?*%62’13ﬂ ﬁ’egg%?a yg‘%hg{ag%ﬁ‘(r:ell SI? #uggt%{abg‘ I%ﬁ%hlph&ﬁdve:ﬁggﬁ%E?@?b%:g[@;ﬁp fons
i n whi ch reduoegideses apihedndivdual drugsmandodducing thietdidekeffeats.dr ugs t hat tar get
specific pathways. Alternatively, reference biomaps are generated in the
presence of %enetic constructs that selectively target specific pathways.
I n this waylnhibitges oftragtestatic pegnatynece bi omaps is devel oped that can reveal

th tributi b G : ]

ANGI CRENES! S 1R BSPEE TS AT oot bE e oS ercdl AP, SPmeofiiles or

i dent i fi dfeiventiosrs dheipliemmetastaiic phenphypes obrcanerfutelis.e Mefgsiatie seatess have
Phar macol ggleq Jmde)vats in%si@é‘ﬁirf%ﬂ?ﬁ‘s?sNl%té%?a?ica&é?l:c%:%aéﬁe%oéigtedt\ﬂﬂw ELdeath ment

of cancer, vvher_e va_scu ar i Z_at Ion O unors contr utes to _cancer gro ;
for 25 i feataresdnduding onarassionsofsyarioua Pngegenest suclwae rbrase incisangdaevelatdf o

supports gﬁléélg{%ﬁ%s S5chlas fﬁﬁLﬁééué’BHQﬁipﬁ@@r{ L&8ato ?gmngP@tﬁfn%f .oéteBHgﬁ’(ﬁ{ of

bi ol ogi c agents are own to uce or € angi ogehesi s
i ncl U8i ngnVEaiere¢GrRihesiongmalqcule, expriesgior and funrelibh.ul &ior exampiex careipomest s,

etc., whergeodlhibifAS rgﬁ] eﬁghg}’es@[ [%&1531?5&1 a%d%fﬁ?} @%ﬁd@gﬁg@ﬁ RGP dh%sf-jei(n

an assay combi nat’i on. icalTy relev tes 1n vi'vo are conpl ex,
cont ai ni ¥PBMDedhabi H243, cef Metaatasis Revd 1411681 Todnadl 299 kincogene dBvi2Bénnent

of e urmasg,fl Rk 8Thlslex iy U 6ndiRh 9HS Raficd AR s BB A indilin bt

proi nfl ammat ory environnent, st 1 ngul she omtunor environnents
t hat may agentsibatseiastively magylate thegaetasirijig phenotype. t he presence of vari ous
growypg factors in conbination with a pro-angi ogenic environnent. Culture
environments for endothelial cells that reflect these disease or

physi ol o@i deducess efrdifferentiativephanetypes/el oped t hrough an iterative process of

(a) identifyi t ; Pl

Site. For exangpis e\ dlehdl veiicreidiBtil boviegn RPNERRE o1 S S RuaTRIE o,
envi r onn@ndstheorateniofi agiisprelifeEtionn tvmers. | rSeyatd! tandrcancerTagents stimulate the g,

| L- 10, | ; 1 | - 9 %!Il'ém e A . ; .

| munol . ld?Lf 3?“%@: %’ﬁgﬁmb'ﬁ?ﬁgﬁc‘?@” 1‘359@’,% h | né%ép%ﬁlﬁ%%cﬁﬁ%i%%q%gu :
Thur RBw, cy®éines andrgnaiogs of yitamiyD Eedagi 19941 Jo Gell| BiochammBBiar?). 1All4se} .
The di se Ll O all Lar i t i i a,
VEGF 1 ooy deto et e Ei‘%‘g%% cHERGIafor s TR e o ot e
Shwei ki , ramigsionjigtherteeatsnt ofamyte pramyeloeytistieukentia Calimant h294, Semin Hemetdli es
a set of q4p teR I t I NEH: are.kn :
differ ent%%ﬁﬁe%&@it !eagé?ﬁ @ﬁg%g&u%?f%? ﬁé%@ﬁf%%t g)ﬁg{g e}'agleyﬁt@ c|atfei(;teeg i’lsﬁm? a),
or par andtagitionalde viig asgaysipfentisangep de@ Aty r ecept ors, chenoki nes, etc.,
that ,gre known to be differentially expressed by angi ogenic endothelium 10

at the disease sites. These may include the expression of functional forns
of adhesiderfpoptosis of tumor endothelial cells.

The present invention can be applied to the identification of compounds that induce
apoptosis of tumor endothelial cells. For this application, environmental conditions that
induce a tumor endothelial cell phenotype on cultured endothelial cells are selected.

30 Typically these environments are proangiogenic and contain a variety of growth factors,
such as TGFB, VEGF and basic FGF, as well as other tumor or other cell derived factors,
where these factors can be used in the assay combination. Tumor endothelium differs from
other endothelium by increased expression of oy83. A set of conditions that induce
apoptosis of these cells is evaluated and a set of parameters that defines a biomap

35 diagnostic of apoptosis is identified. Apoptotic conditions are identified as those that induce
DNA laddering, and other well described features. These include simple culture conditions
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nol ecul es such as C03, VCAM proteases, such as matri x netall oproteinases,
or other substances. The process then c) evaluates the effects of

envi ronnmewo 81/671mt ai ni ng conbi nati ons of factors on the eRET/@S&I/OM00Of
paraneters on endothelial cells in vitro; and d) selects conditions

5" patt enfigpnis Bl of nife b3 Gnof NG RS dr BRombdnbighnafion def3pobiost 1"
Vi \éo phemitoy pech -aspéremide theorontfinatioa df iThiEo ard hedt shook orosmdim atsenics) dINF-ons
an r ' t. ' I I :

the Bt o b N HP SRR TPk b e S b SPBEERRE Br e oPR B ERR LISk ac o
can di sc MNati Med.m:m)mammmmahmag berimllndnmianhs selseted sehinclude emvatisty of

o oceslur R IryongBIR A Y pralOnRr Rtk SRR el o boptotisa
selject ed qmdrmwaleceﬂs dauthdie releasef fromete wessal alalipt thoge tinet aaa;npbesrxidulatém byi vo
un . . ' t] Th '

Menti 11 CAYigRIIAERE A e SESect TOARR, (uChut 450 FABRP A6 dfdiptdes W o,
provi des determinesits keawode beandduldted withgandptosiesatl as DSy ICAME! C44ofandach
on " opt | meA iy GBRE’ ddsaihindts Pefbef PEOT 1 °Cel ViRD BT 29b e ARkl 18y, °"°
co Pdimi orGImulbicﬂogia@:&B&Ed—iiua;nor(éQ%)eBicm 63:289%) SThomasd¢9e8) Jp mmuridiet@1 : 2 1@9; ude
referen ' [

el o e yé | RRERuL TR RId Sl 0d LO%ELr Y, BRLTERAR 4B e e o
ania![ ys: s of cdrce 4 refereade biodwp fenendotitaimhtad| apoptedistis miestified, abmpburgdsrayke or
mul tiple

Fepr coentiiRgandd fer 2afth iedfdles iy Gt AERO G iy, R At el SRe Rl
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gener3: cerpBisbE e oMl el BT RF HoalsH B S e B RE ForRoRir oish et
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: Exleglt |t orsete!ctwelyi;esrg:ablsppciﬁﬁ @rathWayi yal Iseﬂw'esctvaio,na afatatrasg afonefryemms biolheps isA ¥
be 1 dent CPPRRPR) 1ok G PP el o BRI o MG KE MGy RUF o BRRfpHbhse

I nhi 20tion of an angi ogeni ¢ phenotype in the presence of a conpl ex

envi ronnment. Conpounds that 5 s ' he response to a single
factor or conponent of the conp Q‘)e?%tedri%&%%ﬁ@é%t?& e.g. FGF receptor

si gnal i ng, et cThe preaént imventien can bd applied toi thadgentiticatioptad somppurdst that inhibit
response i hee y : ; .
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i ¢ ZEnor bl Epcicne MRHhs BiinR Saier nebichelali APy SuBhSlntimhithe P ©
t her api esellinfius; wourd healimgcandwihierse e nember efibjologically active agents are known to
induce or promote angiogenesis including VEGF, FGF, IL-8, IL-4, various extracellular
matrix components, efc., where at least 2, usually at least 3 of these factors may be used in
an assay combination. Physiologically relevant states in vivo are complex, containing
30 combinations of factors and other conditions. The environment of rheumatoid arthritis, in
which angiogenic factors are present in a proinflammatory environment, can be
distinguished from tumor environments that may be characterized by reduced oxygen and
the presence of various growth factors in combination with a pro-angiogenic environment.
Culture environments for endothelial cells that reflect these disease or physiological
35 environments are developed through an iterative process of (a) identifying faptors that are
known to be expressed at the disease site. For example, vascularizing arthritis
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efficacy may offset any anti-tunor effects of angi ogenesis inhibitors. Mst
cytotoxic drugs effect both normal and neopl astic cells, although at
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i dent i f y selsietasi, celiss arsf treated ocntlerseadiecariddionsnd adafabase bbreferante bnEpsgsunds
are | dent&e(/élsge@.y These include reference biomaps from cells treated under environments that
include known drugs that target specific pathways, as well as reference biomaps from the
analysis of cells treated under environmental conditions in which single or multiple
30 components are removed. For example, for an assay combination representing endothelial
cells in a vascularizing arthritis environment, reference biomaps are developed from assay
combinations in which single components (e.g. VEGF) might be removed. Reference
biomaps are also generated from cells containing genetic constructs that selectively target
specific pathways. In this way, a database of reference biomaps is developed that can

35 reveal the contributions of individual pathways to a complex response.
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their ability to inhibit osteoblast devel opnent in the rel evant disease
envi ronnment. 15 NEUROBI OLOGY APPLI CATI ONS ALZHEI MER S DI SEASE A promi nent
feature ofOM/ghes ner' s di sease patients is activated gli aPCREB#100YI0es and
mcroglia) in close proximty to anyloid plaques. These cells express
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ability to produce biomaps characteristic of that popul ation. 30 KITS For
conveni ence, tIhe iByastiopds afsotysefd fgyj eareening spmpenn 9r gruigpintsvacliots.i Mrdgt s.
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woul d pr &ificgey mey offset vy enti- t&mqufpcis/wsmmenw infibipise Mesh gytotoxisydirags

That oo BHfeBt bl Adtfal Al HRRsILTLIO bindligh bR Ciriiont “pbniiioRs Mhnkhathfe, | "
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TNF-a, afreepigyconprungsye the mrseage ££ catoﬁmmdrugrsoca@ebwag‘gm aind ramalt i on
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VCAM- 1 and [ectin, 1 n conjuncti second capture es or
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The sOf t WRénkb bt bERGRLYCIENEliRRbIRrRin SEEREofedd omap and can incl ude

data from ot her assay conbi nations for conparison e software can al so
normalize the results with the results froma basal culture and/or the

basal culture including thl@loﬁ@&ﬁ@%oﬂ&m@ﬁ%’%@[&ﬁhfﬁ'— EXAMPLE 1.
REGULATORS OF ENDOTHELI AL CELL RESPONSES TO | NFLAMMATI ON The present

i nveRPion i s dMstulation®f bpge Aevelgpmentrangueaocselingdias anligstian frowhedberegy of
osteoporosis, atherosclerosis, and rheumatoid arthritis, all situations where undesired bone
destruction, bone formation or morphogenesis occurs. Bone-forming osteoblasts are
derived from a common precursor in bone marrow that differentiates into osteoblasts or
adipocytes depending on the differentiation environment. Factors associated with

25 osteoblast development include estrogen, bone morphogenic proteins and TGF-g.
Differentiation of osteoblasts is associated with the production of alkaline phosphatase, type
| collagen, osteopontin and the ability to mineralize calcium. Factors associated with
adipocyte development include FGF and glucocorticoids. Differentiation of adipocytes is
associated with their production of PPARy2, lipoprotein lipase and leptin. Optimized culture

30 environments are defined for the relevant disease or physiologic states as described above
and a set of parameters that distinguish adipocyte and osteoblast differentiation are
selected. For screening compounds for inhibitors of osteoporosis, test compounds are
screened for their ability to promote osteoblast development in the relevant disease
environment. For example, in the case of older women, that would include low estrogen

35 levels; in the case of autoimmune disease patients on long term glucocorticoid therapy, the
environment may contain dexamethasone, and so on.
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15 human endothelial cells as an indicator cell type. A set of assay
conbi nations that reproduces aspects of the response of the endotheli al
cells towdbf/enent types of inflanmatory processes i s dep€el/opad7ivw vitro.
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Parenter Enteral Nutr 23: S20; 999, flam Bowel Dis. 5:44). 58 WD
01/ 6%03 PCT/ USO1/ 07190 Opt i rﬁ@@%’%‘é@%%”{?kﬁﬁf\ﬁg@? ons will contain at |east
two, and preferably three, four kLzrmemer'sDIsEABESE bi ol ogically active
agents. Concentrati.ons.of a are,st.andard,according to.the,  literature,
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set of par ters for including in a biomap are sel ected. Sel ection of
paranmeters i's based on the following factors: 1) paraneters that are

nodul ated in vivo in the disease environnent or condition; 2) paraneters
that are . gne of the conponents in the assay conbi nati on;
3) par amﬁeéﬁ%a@rﬁékﬂgﬁgto%gﬁﬁat ed by nore than one of the conponents in the
assay conbi natVesenchymylastemeceallr sulturésaicaarke poxidedt with Envirbemerdsiieadiog dot i on
of t ol DRI & ..cO | . i | 9N,
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parameters that identifies various lineages of hematopoietic cells (e.g. erythroid, myeloid, T

versus B, NK, etc.) are selected. Compounds that alter the differentiation of selected cell
types are selected by their ability to produce biomaps characteristic of that population.
30
KiTs
For convenience, the systems of the subject invention may be provided in kits. The
kits could include the appropriate additives for providing the simulation, optionally include
the cells to be used, which may be frozen, refrigerated or treated in some other manner to
35 maintain viability, reagents for measuring the parameters, and software for preparing the
biomap. The factors will be selected that in conjunction with the cells would provide the
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15 functional and are downstreamw t hin signaling pathways, so as to
provide information on effects of nmultiple pathways. For assay
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of 5 par . Ear rapeter set optimzati.on additiqgnal paranmeters may
be added 15 EREce FTVEGH (% Sraehibodds pipAd b adBs 5 Rafitans
t hat 20es@rteriolar emddthélat cells- arddnelsthelial cell tires siich ay EAhYS26 ard6-BY 4y5-2G cells
M croscop] er, i C Ldentify. cellular de-adhesi.on, il.e rel ease
ot “Cyt op et idBrefbe’ Alelit RablholeRbrtoRisne, SERTRE" ool (Hmiri o o
as an i hmimuaol,on482670xiB62;1 RhirkoCaecirogenesis CIB&73,s 1998; e¥idag, héBickl Ohek.
adhesi on | e t,10 rii clpat i ellzcell .a ' and coapl ete
fose of | GRToIAbr W8GR X" RRh B B &yt Gotnfifice B ECRER fofMisst Hive?
pl ate. Thesdid dhat nmEY3 teplacea BEM-LUinchalea B&Me r(Clonetics) naridoHangs @Kl mealium
de- adpesi I pen FQVl L 0, B 1A-1LC i | trate the
usef %Fnessgjg%lfe l{éﬁtee%gg‘gtbe% ﬁq{&éﬁﬁp%ﬁgl %'%cgn%%gﬁ’é @g(@eﬁpﬁéﬁg |‘fe&|a9{°3\ﬁ'§_
Fi gur e lAupplement (ECG8ndondt1OpaFB8y asmediom M199 (Life Technologies, Inc.) containing
20% fetal bovine serum and 2 ng/ml basic fibroblast growth factor (Jaffe, J. Clin. Invest.
52:2745, 1973; Hoshi, PNAS 81:6413, 1984). The disease environment present in chronic
inflammatory diseases, such as Crohn’s disease, differs from the normal condition by
30 increased presence of multiple biologically active agents including IL-1, TNF-a,, and IFN-y
(Woywodt, 1994; Kakazu, 1999). Other biologically active agents that may be increased in
chronic inflammatory disease environments include IL-4, IL-6, IL-8, IL-12, IL-13, IL-18,
TGFbeta, and histamine, as well as activated leukocytes and their products (Daig, 1996,
Gut 38:216; Woywodt, 1994, Eur. cytokine Netw. 5:387; Kakazu, 1999 Am J. Gastroenterol.
35  94:2149; Pizarro, 1999, J. Immunol. 162:6829; Monteleone, 1999, J. Immunol. 163:143;
McClane, 1999 J Parenter Enteral Nutr 23:S20; Beck, 1999, Inflam. Bowel Dis. 5:44).
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15 confluent cultures of HUVEC incubated with either of TNF-a (5 ng/m),
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apoptosis. Parameters of interest also include parameters indicative of cell damage and
apoptosis including released cytoplasmic lactate dehydrogenase (LDH) or mitochondrial
30 cytochrome c, appearance of APO2.7 epitope or active caspase-3 (Zhang, J. Immunol.,
157:3980, 1996; Bussing, Cytometry 37:133, 1999). Parameters indicative of cell
proliferation are also of interest and include Ki-67 and PCNA (Landberg, Cytometry, 13:230,

1992).
Strategies for optimizing the pérameter set include: selecting only one of any group
35 of parameters that are co-regulated under all assay combinations; preferentially selecting

parameters that are functionally relevant to the disease process; preferentially selecting
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15 increased expression of |CAM1, VCAM 1, E-selectin as well as HLA-DR and
MG. However, a particularly useful feature of the invention is that the
conmbi ned wheneilype is observed over a wide range of concerar/natvonm® of the
i ndi vi dual biologically active factors. The results in Figure 1 B
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the OD at 450 nm shown along the y-axis. The mean +/- SD from triplicate samples is

shown. The assay combinations shown in Figure 1 are useful in screening compounds that
modulate TNF-a, IL-1 and IFN-y signaling pathways, however, compounds must be
evaluated separately in all three assay combinations to identify compounds that selectively
30 modulate one or more of these pathways. In addition, compounds that selectively modulate

combinatorial effects of these pathways cannot be distinguished.
An assay combination with improved usefulness is described in Figure 1B. Figure
1B shows the readout patterns from confluent cultures of HUVEC cells treated with TNF-a
(5 ng/ml), IFN-y (100 ng/ml), TNF-a (5 ng/ml) + IFN-y (100 ng/ml) or base media. After 24
35 hours, cultures are washed and evaluated for the presence of the parameters ICAM-1 (1),
VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5), HLA-DR (6) and MIG (7) by cell-based
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25 devel oped fromthe data are conpared. Figure 2A shows how neasuring the
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25 increased expression |levels of CD31(Figure 3A). Confluent cultures of
HUVEC cells are treated with TNF-a (5 ng/m) + IFNy (100 ng/m) + IL-1 (1
ng/ m) i wohsepresence or absence of neutralizing anti- FNFUS01071®0Nt 1 Ol
anti body (Goat anti-1gQ. After 24 hours, cultures are washed and
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parameters ICAM-1 (1), VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5), HLA-DR (6), and

MIG (7), by cell-based ELISA under each of these assay combinations, results in different

reference biomaps for each assay combination. The set of parameter measurements under

each of these conditions comprises a reference biomap to which test patterns can be

30 compared. Figure 2B shows a visual representation. of this data, where the measurement

obtained for each parameter is classified according to its relative change from the value

obtained in the optimized assay combination (containing IL-1 + TNF-a + IFN-y), and

represented by shaded squares. For each parameter and assay combination, the square is

colored light gray if the parameter measurement is unchanged (<20% above or below the

35 measurement in the first assay combination (IL-1+ TNF-a + IFN-y)) or p > 0.05, n=3;

white/gray hatched indicates that the parameter measurement is moderately increased
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In the present exanple, Figure 4A shows how addition of the NFKB inhibitors
nor di hydroguai aretic acid (NHGA) (Brennen, Biochem Pharnmacol., 55: 965,
1998) or woyt/61b3 di ne dithi ocarbamate (PDTC) (Boyle, G rcetausam71®3, (19
Suppl ): 11282, 1998) to the optimzed assay conbination results in altered

bi omaps M‘&#@d% ap s ds@%) nﬁﬁuté ﬁrﬂﬂ&été@ tﬁ’é tp‘? I\fﬁetép n‘ihla% n‘Ptié aétﬂaﬁgny"‘fng{}?’s% 165

pa42/ 44 P ki nase 1 nhibitor, ani ni,
1998) AT5R); cRiagidenay shatehad mcam thag t@enmrametﬁécmawgﬁm@nt cmoaslerated NHGA

and PDTC qatldasél x/seza%bm %@WJ)hﬁécwﬁﬂlcQ%sqhéttthé‘g!;‘%&’r eS8l émvg sﬁeaqwunds

that act wwth a simlar mechanismof action a 8059. anlngbomaps
fr om dr ugleewaged RPO% less dprathe dpvel @Ieéﬁ!fe@dﬂ@’lﬁwﬂrﬁbﬂﬁsé}’l@@b@étwf% expands t he

usefukness of Vnglﬁ e Ot MRR@n dit @rntalﬂfeo PGS FiPre SorREIONSF tHdWER bR e\é!ggma% 0

visually 64 01/ 67103 PCT/USO1/ 07190 'bi omaps when teste
and 125 MhesbysiRdiiduahparaggtes reaglouts @rﬁmgwareébbseb@raﬁmcaiﬁwsseg |a§aiyﬁla4 c&fes

they are %Pbés&%h%ﬁgsi@@ﬂiérﬁirﬁl‘éﬂ @R r&I%F‘éfrfcb‘B'i map% & dovrefhtibh QG'éfhﬁgnthérémr y

dat a range ween . Reference from assa I nat1 ons
t hat i nclugae lnme@auglyﬁénﬁbﬁrm@term Eﬁjaiwnghlp@rcaw e rmrﬁ&nt@q)e@aualhc for

modi f i CafekQﬁ\%learaQ adﬁé(@ﬁrPW/ﬁthrQl%tédrlﬁbMﬁbQQré &h @oﬂﬁ{oﬂbéﬁﬁchesBé d|§tra98é

t hese assa nbi nati ons are devel o SO0 as to exp and usef ul ness

tho dAt ababreenpaiiems o8 Komen refasts %@%ﬁpé diferensesin the BiOUPPH JHONEC
eval uat e@hg\ggﬁbwqhgglon%ﬁcdaetn%&?’rﬁﬁl%s@ y (:grﬁf)lHﬁﬁan dOairin I?R#%l er1ch0|2|7_3 (efe Pt

2): H817 e corticosterord examet hasone an redn I sol one,
echi nac e&,asMBuStlnquL&heﬂ foonh timsecderivéd &onBdsshy codir)atiodd camtameny IRNHGarrthe sen,

A J. Path 147 d t d

Bi”‘ochem CiiBiriut or TPy, oamTgn RRUGY 800 RRAES WaidinB SRESTY I, L

d | rmummkaméi@r riéiaaautslaﬂ&ﬂé thefbioman anhlyaés i stlggmmy dtmdgesH pAiclar(sRmadling
rcylLatio

Soo JB3. PRBUAYR of [Bibre- TR IUTHERE 2RSSt of ot ANeRta I LS ERER, 25 2i56h 95+ on,

SB 20358(;@ard?ﬁl€fg&05|9d (awgdiesyznomglggﬂonfglgit carﬂmpﬂmambdﬁﬂ@mﬂﬂﬁﬂltip!wﬁﬂ)&\gayﬁb%

No r nce nd _neutral.i zi ant.1 - -a,.
L) Do gkt A fofBinsb e asts bn e ReSE sk it 2y, 6 At ks itngn
Conf | ue/ntrllo;dmdm whfa mtlquﬂ/ECaceéléetfﬁrassay e.ambd\am:m hbSLkHﬁ alte(r5t|drrghmty)mcuudEN- y

100 n + - n e or absenc agen
bt ters Rt b lukls, SO0 br Wbt PEuisiER IO fudr 1B BoRe HasROCtidiodh o6 ned
f r omz0 omothetwiske aﬂeﬂm@ﬂte caandlapreepamsed pamwlé!ﬁ/ whert suvhealterdtibrs refleat drangbase
nmedi a, Dg/os H% noII qrsgqo After 24 hours, cultures are washed and
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sel ectin (3), AninBib{té) of TRBL: (iShn ddwe BRnb&)ncBmth@tlmBedtassayélcbmbﬁttaﬁdn
ELI SA perforned as described in A col or-coded, representation of

the resuldestPediadnNBs Ad’é*lﬁ@f‘c%é‘&”“?'izm %ﬂﬁ'eT%ﬁeﬁﬂt'Eo@ﬁ%Wnth'ﬁiﬁﬁsaé&ewbﬁ‘éﬁ'%mt er

and assayesifghh a8y ekgiBsSeH RVBIs 6F ICAMY emaw EXtlectih )-8 f add BB 2BAGEL er
nmeasurenent i s unchanged (<20% above or bel o nmeasur enent

cont 28| é&%%&ﬁe@cﬁmr‘?ﬁétqulﬁv%lﬁ lof PDSﬁ@gweﬁA)Fr@wwea# c tU@%ofdéUVﬁbnye"s are
treated with TNF-a (5 ng/ml) + IFN-y (100 ng/ml) + IL-1 (1 ng/ml) in the presence or
absence of neutralizing anti- TNF-a or control antibody (Goat anti-lgG). After 24 hours,
cultures are washed and evaluated for the cell surface expression of ICAM-1 (1), VCAM-1
(2), E-selectin (3), IL-8 (4), CD31 (5), HLA-DR (6) and MIG (7) by cell-based ELISA
30 performed as described in Figure 1. In Figure 3A, the relative expression of each
parameter is shown along the y-axis as average value of the OD measured at 450 nm of
triplicate samples. The mean +/- SD from triplicate samples are shown. * indicates p <

0.05 comparing results obtained with anti- TNF-a to the control.
Figure 3B, is a color-coded representation of the biomaps developed from the data
35 showninA. Foreach parémeter and assay combination, the square is colored light gray if
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white/ gray hatched indicates that the paraneter neasurenent is noderately
I ncreased (>20% but <50% ; white indicates the paraneter neasurenent is
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###s 18D @pregsion of ICAM-1 (1), VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5), HLA-DR (6) and
MIG (7) by cell-based ELISA performed as described in Figure 1. A color-coded
representation of the biomaps developed from the data is shown. For each parameter and
assay combination, the square is colored light gray if the parameter measurement is
unchanged (<20% above or below the measurement in the first assay combination (IL-1+
20 TNF-a + IFN-y)) or p > 0.05, n=3; white/gray hatched indicates that the parameter
measurement is moderately increased (>20% but <50%); white indicates the parameter
measurement is strongly increased (>50%); black/gray hatched indicates that the parameter
measurement is moderately decreased (> 20% but <50%); black indicates that the
parameter measurement is strongly decreased (>50% less than the level measured in the
25 first assay combination).

In the present example, Figure 4A shows how addition of the NFxB inhibitors
nordihydroguaiaretic acid (NHGA) (Brennen, Biochem. Pharmacol., 55:965, 1998) or
pyrrolidine dithiocarbamate (PDTC) (Boyle, Circulation, 98, (19 Suppl):11282, 1998) to the
optimized assay combination results in altered biomaps that are distinct from the altered

30 biomaps obtained with the p42/44 MAP kinase inhibitor, PD098059 (Milanini, J. Biol. Chem.
273:18165, 1998). Active compounds that act with a similar mechanism of action as NHGA
and PDTC will give a biomap that can be distinguished from active compounds that act with
a similar mechanism of action as PD098059.

Obtaining biomaps from drug compounds tested at different concentrations also

35 expands the usefulness of the database. In the present example, ibuprofen gives visually
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NFKB 204 Nordih dro uaiaretic acid (NHGA) 10.00 NFKB 719

Nor di hydroguai aretic acid (NHGA) 6.00 M #fz# ??# NFKB 205

Nor di hydmvoguoaéaneti c acid (NHGA) 5.00 NFKB 718 Nordi h dr orORU&s 719 aci d
(NHGA) 0.63 NFKB 720 PAO 50.00 M NFKB 231 PDTC 200.00 M NFKB 233 PDTC

200.00 M ' T L A PRI s
ND  NFKB b;‘g@ééso“\"&yigg’ﬁ%dgaﬁa'a?%ﬁg&éqggMﬁﬁ"%ﬁb’%@e,ﬁﬁ“,l6@‘0@9%%115
232 PDTC 2palys’ iMlisatgssheyNme hifiHBraiaiéd REdre!aont®efficDtiNDered tfiosn theNbritBarg 36
PDTC 50. : B 728 PPM 18 2.50 M ' T%s is,''.>~., NFKB
727 PPM Q%t%’}%@efg’éﬁgeﬂi%s?gy PM 18 2.00 Mf#r> >#<'s's' ' i# # " { NSAID
131 | bupr of en Radérepoe biarjaps fram abis enmigizatione pinatfissiudeOnddd diugcempsunds,p38
MAPK £30 0 4 . ) .0 =1, $ M
R0 AL P B e Bl s R SRR L0 5
9. 30 M #Bismapstirem theseNBssaysdmbinatioPK ac2de vieloped 5% sdo 2Rpahdthe{usefulddss of
p42/ 44 2 4 7.
PB008050 1% HEHRS JoRE 312%%“%%%%@%&5@%%@%% g, Bdugpenp
rye; 4m-adetmya{em22(F9mBom 2. PHywIYRI3(X Pt 2):H847,. 1947) Sthee ccpﬂédsﬂeroi\'IAPK
721 PD09 Ki 7 0
°1 PO R beatold i oG e NBRY C88 RRB R 0ol PSR,
A6126025 aplyenint (Geiritset, \Am #dwPaiyol. i HAC787 11098)ht morﬂINEd@goaafe’nrb acidstHGAD ND
Ant i body t @r@% = <## ND
ND ## . (éget%”Aﬂaéw% ip '%qméﬁé 5%57 fggfg) Wy% @%{O)?DRQWQWE i
Immunol. 27 2172, 1997), pyrrolidine dithiocarbamate (PDTC) (Boyle, Circulation, 98, (19
Suppl):11282, 1998), PPM-18 (Yu, Biochem. J., 328:363, 1997), the non-steroidal anti-
inflammatory drug (NSAID) buprofen, SB 203580, PD098059 (Milanini, J. Biol. Chem.
15  273:18165, 1998), AG126 (Novogrodsky, Science 264, 1319, 1994), and neutralizing anti-
TNF-o. antibody. Color-coded representations of the resulting biomaps are shown.
~ Confluent cultures of HUVEC cells are treated with TNF-a (5 ng/ml) + IFN-y (100 ng/ml) +
IL-1 (1 ng/ml) in the presence or absence of agents or buffers at the concentrations
indicated in Table 1. Compounds are obtained from commercial sources and prepared in a
20 suitable buffer (water, base media, DMSO, methanol or ethanol). After 24 hours, cultures
are washed and evaluated for the cell surface expression of ICAM-1 (1), VCAM-1 (2), E-
selectin (3), IL-8 (4), CD31 (5), HLA-DR (6) and MIG (7) by cell-based ELISA performed as
described in Figure 1. A color-coded representation of the resulting biomaps developed
from the data is shown. For each parameter and assay combination, the square is colored
25 light gray if the parameter measurement is unchanged (<20% above or below the
measurement in the control assay combination (IL-1+ TNF-a + IFN-y)) or p > 0.05, n=3;
white/gray hatched indicates that the parameter measurement is moderately increased
(>20% but <50%); white indicates the parameter measurement is strongly increased
(>50%); black/gray hatched indicates that the parameter measurement is moderately
30 decreased (> 20% but <50%j); black indicates that the parameter measurement is strongly
decreased (>50% less than the level measured in the first. Control assay combinations for
each agent include an appropriate concentration of the diluent buffer.
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WO 01/67103 PCT/ US01/ 07190 Antibody 709 Anti-TNF 0.55 /m s ir#s'ir" : ND
ND Antibody 708 Anti-TNF 0.40 /m #n####s s s"s# ND ND fi  Anti body 707
Anti - TNFVWO00d67103 sss ##] #### ND ND Antibody 714 Anti - TRNEF/RBS@AC190 5. 00
/m # s< #11.11 # ND NN A 520 Control #'',s 3 ###s' % $#' s## z N A 521

Control N A 522 Control ;s._ : : < N A 523 Control ##w#
Nt <sir, 4w ST k# ;] N ngre’fﬁfﬁ%’ﬂ%psmntrm N'A 525 No | L1 $#

## #s s $$ ##.; #f# N A 526 No |1L1$;, N A 527 No ILlﬁejﬁ_ﬂLﬂLﬁm_N/A 531

No TN F \nﬁ\m%s NHD# , #SS Y WVW‘ it 515
Nol LI | FNg—#%-—3—H# ss# 1+ s N A 516 Noj LTTEN #"sg” N/ | | FN #{
N A 515 tamodanty [ 81 1L, o Nagebloystpiie " - {, ~5.00 . _ =N
, NRHtiddadnt 1N P 182 S{F 1V M.asthieystokdl C1T FNT 250 1 (WP Ng
N A 511 T NFidxkND A3 517 NO NNEelykfSigne N A b T 312510 TINKIvE FI FNg ND
N A 505 Antioxigigol A8508 No INfdeyiysteine/ A 507 1N | | | o i) L1 TNF
N A 509 No-cPIrside b7 fv-n-500-REMEAeNEL FNg—HER-5D16M0 g\ A 502
No | LI TNEHeB A 508 N S b e Rt A 50439 TANFL B Mémn;\\\\ gure
4C shows| a Cuiicssteld r Ep3oesent at iDeamakzofeOW t heSe2.00 ef Er @NCE 135NN N be
conpar ed|_bgotisagterody n| 3075 | ar i t \Peapaezste st or | anfdfPy | guM '%W\ /% 't &\ns are
anal vzed b%mfﬁteﬁm” 303 | . . Dexamethazgne,” _ - 1 A ok NV o as a
y ) orticosterold® ! PTR4r G “T Uoppadnisdibe - T YeeB0 P : %ﬁm%;ﬁg@n%
tree di agr @Flidodterodl CIpadl) | €aCIT Prednisolone 160.00 uM
Corticosteroid 243 Prednisolone 80.00 puM
Corticosteroid 244 Prednisolone 40.00 uM
Natural Product 91 Echinacea 227 %
Natural Product 94 Echinacea 227 %
Natural Product 92 Echinacea 1.13 %
Natural Product 93 Echinacea 0.57 %
NFxB 4 AA861 20.00 uM
NFxB 5 AABG1 20.00 uM
NFxB 6 AABB1 20.00 uM
NF«xB 701 AA861 20.00 uM
NFxB 19 | Apigenen 8.10 uM
NFxB 20 Apigenen 6.00 uM
NFxB 21 Apigenen 5.00 uM
NFxB 202 Nordihydroguaiaretic acid (NHGA) 10.00 uM
NFxB 203 Nordihydroguaiaretic acid (NHGA) 10.00 uM
NFxB 204 Nordihydroguaiaretic acid (NHGA) 10.00 uM
NF«B 719 Nordihydroguaiaretic acid (NHGA) 6.00 uM
NFxB 205 Nordihydroguaiaretic acid (NHGA) 5.00 uM
NF«xB 718 Nordihydroguaiaretic acid (NHGA) 0.63 pM
NF«B 720 PAO 50.00 uM
NF«kB 231 PDTC 200.00 uM
NF«xB 233 PDTC 200.00 uM
NFxB 234 PDTC 200.00 uM
NFxB 725 PDTC 100.00 pM
NF«xB 726 PDTC 100.00 uM
NF«xB 235 PDTC 100.00 uM
NF«B 232 PDTC 50.00 uM
NFkB 724 PDTC 50,00 UM
NF«B 236 PDTC 50.00 uM
NFxB 728 PPM-18 2.50 uM
NFxB 727 PPM-18 2.00 uM
NF«B 735 PPM-18 2.00 uM L
NSAID 131 Ibuprofen 500.00 R
NSAID 132 lbuprofen 500.00 uM 77/
p38 MAPK 730 SB 203580 80.00 uM " I \o|
p38 MAPK 729 SB 203580 40.00 uM
p42/44 MAPK 221 PD098059 18.70 uM
p42/44 MAPK 222 PD098059 9.30 uM |
pd2/44 MAPK 223 PD098059 9.30 uM -%mﬂ
p42/44 MAPK 224 PD098059 9.00 uM ggg\\%%@g//g@g
p42/44 MAPK 723 PD098059 9.00 uM m&\%ﬁ ND 2]
p42/44 MAPK 225 PD098059 4.60 uM
p42/44 MAPK 722 PD098059 2.25 uM
p42/44 MAPK 721 PD098059 0.56 pM
Tyr Kinase 733 AG126 25.00 uM
Tyr Kinase 702 AG126 25.00 uM
Tyr Kinase 734 AG126 - 25.00 uM
Antibody 712 Anti-TNF 5.00 ug/mi
Antibady 713 Anti-TNF 5.00 pg/mi
Antibady 711 Anti-TNF 4.00 pg/ml
Antibody 710 Anti-TNF 167 ug/mi
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pattern from the control environment pattern; and ¢) the distance along the branches from

one terminal pattern value to another reflects the extent of difference between them.

Similar patterns are thus clustered together.

Compounds that inhibit the NFxB pathway, such as the 5-lipoxygenase inhibitors

AA861 and nordihydroguaiaretic acid (NHGA) (Lee, J.Immunol.

158, 3401, 1997),

pyrrolidine dithiocarbamate (PDTC) (Boyle, Circulation 98:(19 Suppl):11282, 1998), PPM-18,
a chemically synthesized naphthoquinone derivative (Yu, Biochem. J., 328:363, 1997) and

the flavenoid apigenin (Gerritsen, Am. J. Pathol. 147:278, 1995), have similar reference

biomaps and cluster together. The corticosteroids, dexamethasone and prednisolone also

yield a set of related reference biomaps that are distinct from those of NFxB pathway

inhibitors.
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25 conditions, and so forth.

EXAMPLE 2.
MULTIPLEX ASSAY COMBINATIONS FOR DISTINGUISHING MECHANISM OF ACTION

The following example demonstrates the utility of the invention in identification of the

30 mechanism of action of a test compound or intervention identified in the optimized assay
combination of Example 1. This assay combination is included in a panel that contains
specific and targeted alterations. A neutralizing antibody to TNF-a was selected as a test
agent, as it is active when tested in the optimized primary assay combination of Example 1
(Figure 3A). When the test agent is evaluated in the panel of assay combinations, it can be

35 determined if the active compound is acting on a component(s) unique to one receptor-
stimulated pathway, or on a common pathway component or pathway activity. The
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cells are treated with TNF-a (5 ng/ml), IL-1 (20 ng/ml), an activating antibody against the
TNF-o receptor p55, or media. After 24 hours, cultures are washed and evaluated for the
25 cell surface expression of ICAM-1 (1), VCAM-1 (2), E-selectin (3), CD31 (4), and MIG (5) by
cell-based ELISA performed as described in Figure 1. A color-coded representation of the
resulting biomap, prepared from the data is shown in Figure 6, coded as described in Figure
2B.
Figure 6 shows that among the physiologic and alternative activators of the TNF-a
30 pathway, the biomaps resulting from cultures containing either IL-1 or an activating antibody
to p55 are not sensitive to the test agent, whereas the biomap resulting from cultures
containing TNF-a is sensitive. As TNF-a is the most upstream component of the TNF-a
pathway that is sensitive to the test agent, it is involved in the target pathway step of the test
agent.
35
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VCAM1 (2), E-selectin (3), CD31 (4), and MG (5) by cell-based ELISA
performed as described in Figure 1. A color-coded representation of the
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that the test RGN 4Pt eanflupeuliieseh SUYEG %eé'aafﬁff%%t%y"fbah*ﬁr% NG, IL-
1 (20 ng/ml), an activating antibody against the TNF-a receptor p55, or media. After 24

25 hours, cultures are washed and evaluated for the cell surface expression of ICAM-1 (1),
VCAM-1 (2), E-selectin (3), CD31 (4), and MIG (5) by cell-based ELISA performed as
described in Figure 1. A color-coded representation of the resulting biomaps prepared from
the data is shown in Figure 7C, coded as described in Figure 2B.

The p55-Fc fusion protein as a test agent evaluated in these assay combinations,

30 alters the biomap, as shown in Figure 7B. The biomap in the assay combination containing
TNF-a alone is altered, but not the biomap in the assay combinations that contain IL-1 or
IFN-y alone. This result demonstrates that the test agent acts on the TNF-a pathway but
not on the IL-1 or IFN-y pathways.

Figure 7C shows that among the physiologic and alternative activators of the TNF-a

35 pathway, the biomap from IL-1 is not sensitive to the test agent, whereas the biomap from
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containing IL-1 or IFNy, but not the biomaps resulting from assay
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depends ®sed ELISA performed as described in Figure 1. A color-coded representation of the

25  resulting biomaps prepared from the data is shown in Figure 8, coded as described in
Figure 2B.

Figure 8 shows that the test agent alters the biomaps derived of assay combinations
containing IL-1 or IFN-y, but not the biomaps resulting from assay combinations containing
TNF-a. This result indicates that the test compound acts through a pathway that is distinct

30 from the IL-1 and IFN-y pathways but that cannot be distinguished from the TNF-a pathway
in these assay combinations. To confirm that the test compound acts through the TNF-a
péthway, and to identify the pathway step targeted by the test agent, the test agent is
evaluated in assay combinations that contain known inhibitors of the TNF-a. pathway. The
recombinant fusion protein, p55-Fc, is an example of a known inhibitor of the TNF-o

35 pathway.
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the context. For exanple, a drug conbination that results in increased
toxicity conpared to 30 either drug al one may be undesirable for an

anti - i nf IveOra6T0y t her apeutic, but desirable for a cancepCT/soagewti c. The
present invention is highly useful for distinguishing conbinatorial drug
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the level of intracellular pathways. Interaction may be beneficial if resulting combined

activity is desirable; alternatively, interaction may be detrimental if the resulting combined

activity is undesirable. The desirability of a particular drug interaction activity depends on

the context. For example, a drug combination that results in increased toxicity compared to

30 either drug alone may be undesirable for an anti-inflammatory therapeutic, but desirable for

a cancer therapeutic. The present invention is highly useful for distinguishing combinatorial

drug activities since the assay combinations described are designed to measure the
outcome of multiple signaling pathways and their interactions.

A neutralizing antibody to TNF-a. and a neutralizing antibody to IL-1 are both active

35 compounds when screened in the optimized assay combination of Example 1 (Figure 10A).

Confluent cultures of HUVEC cells are treated with TNF-a (5 ng/ml) + IFN-y (100 ng/ml) +
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30 shown in Figure 11A as average value of the OD neasured at 450 nm of
triplicate sanples. The nean +/- SD fromtriplicate sanples are shown.
Fi gure 1M sehems3 a col or-coded representation of the resPCT/URY/BIWTAPS
prepared fromthe data, coded as described in Figure 2B. In this exanple,
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and 2 ng/m basic fibroblast growh factor (Jaffe, J. din. Invest.

52: 2745, 1973; Hoshi, PNAS 81:6413,1984). The follow ng are then applied
for 24 hours: I1L-4 (20 ng/mM), HS (dvMAe®dd TNF-a (5 ng/m). In

subsequent panels one or nore of 1 ng/m), IFNy, (100 ng/m) 1L-13
(20 25 ng/m), mast cell tryaRé@éNTE&AgT'PH%%@%‘t”Nﬁ are added to the initial
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Eot axi n- markers of interest for adding to the biomap include:
Eot axi n- 1Nqu_gs\oq;lgy Reiencerdf4 1319, 1994) are both active compounds when screened in the

assay combination of Example 1 (Figure 11A). Confluent cultures of HUVEC cells are
25 treated with TNF-a (6 ng/mil) + IFN-y (100 ng/ml) + IL-1 (20 ng/ml) in the presence or
absence of the tyrphostin AG126 (25 uM), PPM-18 (2uM) or the combination. After 24
hours, cultures are washed and evaluated for the cell surface expression of ICAM-1 (1),
VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5), HLA-DR (6) and MIG (7) by cell-based
ELISA performed as described in Figure 1. The relative expression of each parameter is

30 shown in Figure 11A as average value of the OD measured at 450 nm of triplicate samples.
The mean +/- SD from ftriplicate samples are shown. Figure 11B shows a color-coded
representation of the resulting biomaps prepared from the data, coded as described in
Figure 2B.

In this example, higher concentrations of either drug (2-fold) when tested alone

35 result in cellular toxicity. Together, however, the combination of PPM-18 and AG126 at

non-toxic concentrations produces a combined cellular phenotype that is additive for the
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30 MCP-1, and IL-8. Figure 12 shows bi omaps resulting from confl uent
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supp

ment ?ml) mast cell tryptase, or fibronectin are added to the initial three factors or may replace
one of the factors. Standard concentrations of agents are employed as described in the
literature. Based on the parameters altered by the indicated factors, biomaps are generated

for the parameters ICAM-1, VCAM-1, E-sele_ctin, IL-8, CD31, P-selectin and Eotaxin-3.
Other markers of interest for adding to the biomap include: Eotaxin-1, HLA-DR, MIG, Tarc,

30 MCP-1, and IL-8. Figure 12 shows biomaps resulting from confluent cultures of HUVEC
cells treated with IL-4 (20 ng/ml), HIS (10 uM), TNF-a (5 ng/ml), and/or media. After 24
hours, cultures are washed and evaluated for the presence of the parameters ICAM-1 (1),
VCAM-1 (2), E-selectin (3), IL-8 (4), CD31 (5), P-selectin (6) and eotaxin-3 (7) by cell-based
ELISA performed as described in Figure 1. Figure 12 shows a visual representation of the

35 resulting biomaps prepared from the data, where the measurement obtained for each

parameter is classified accbrding to its relative change from the value obtained in the assay
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Ther apeut’T CS. NoOWn agents are used to conpare to
candi date agents. This allows the recognition of the pathway(s) the
candizgate agent acts on, by conpari @(AE\ABEE %hanges in the level of the
specitic markers for known drugs affecting known pat hways and the changes
observed with 30 tREGHATIREFERITERIAL OEN. RERFONSBEH TO INFLAVNATGON add to t he

utility of thq'hgi B%EQnt f?mogntmyisi gﬁlligg%or the screening of compounds that regulate
epithelial cell responses to inflammation.

Normal human epithelial keratinocytes (NHEK) (5x10* cells/ml) are cultured to 80%

30 confluence in serum free Keratinocyte Basal Medium-2 (Clonetics CC3103) supplemented

with BPE (30ug/mi), hEGF (100 ng/ml), insulin (5 pg/ml), transferrin (10pg/ml), and

epinephrine (500ng/ml).  Other cells that may substitute for NHEK include the

spontaneously immortalized keratinocyte cell line, HaCaT(Boukamp, J. Cell Biol. 106:761,

1988), normal human lung epithelial cells (NHLE), renal, mammary and intestinal epithelial

35 cells. One or more of the following are applied for 48 hours: IFN-y (50 ng/ml), TNF-a (50

ng/ml) and IL-1 (20 ng/ml). Based on the parameters altered by the indicated factors,
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25 biomaps generated that show the changes in the markers with the different agents. Many
agents are given in The Pharmacologic Basis of Therapeutics. The biomaps with the known
agents are used to compare to candidate agents. This allows the recognition of the
pathway(s) the candidate agent acts on, by comparing the changes in the level of the
specific markers for known drugs affecting known pathways and the changes observed with
30 the candidate agent. In addition to further add to the utility of the biomap, one may include
in the database reference biomaps generated from assay panels containing cells with
genetic constructs that selectively target or modulate specific cellular pathways (e.g. NFkB,

MAP kinase, etc), or cells that contain known genetic mutations.
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agents are used to conpare to candi date i mmunonodul atory agents. This
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TNF-a, IFN-y, IL-2, IL-4, alphadbeta?, alphaEbeta7, and L-selectin. Analytical methods that
distinguish T cells from endothelial cells, such as flow cytometry or image analytical

techniques can be employed. A database of biomaps is generated from a panel of assay
combinations that include anti-inflammatory drug compounds including inhibitors of T cell
30 activation and/or T cell proliferation, calcineurin inhibitors, etc. are screened and biomaps
are generated that reflect the changes in the markers with the different agents. Such
agents are given in The Pharmacologic Basis of Therapeutics. The biomaps with the known
agents are used to compare to candidate immunomodulatory agents. This allows the
recognition of the pathway(s) the candidate test agent acts on, by comparing the changes in
35 the level of the specific markers for known agents affecting known pathways and the
changes observed with the candidate test agent. In addition to further add to the utility of
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dextran (conc 10 35 g/m) is added to facilitate vector transduction. After
5-8 hour waoulAabds on the viral supernatant is renoved andPCBUR&/@Wot ur ed
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Example 1. Figure 16 shows how over-expression of Bcl-3 results in altered
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25 Test genes are inserted downstream of the MoMLV LTR. The marker gene is the

truncated form of the human nerve growth factor receptor (NGFR) ) (Mavilio, Blood
83:1988, 1994) separated from the test gene by an independent ribosomal entry site
sequence (IRES). The IRES is 100bp fragment from human elF4G IRES sequence (Gan,
J. Biol. Chem. 273:5006, 1988). In the example shown in Figure 16, the test gene used is
30 human | kappa B-related Bcl-3 (Dechend, ‘Oncogene, 18:3316, 1999). Retroviral vector
plasmid DNA is transfected into AmphoPack-293 cells (Clonetech) by modified calcium
phosphate method according to manufacturer’s protocol (MBS transfection kit, Stratagene).
Cell supernatants are harvested 48 hours post-transfection, filtered to remove cell debris
(0.45 pm) and transferred onto exponentially growing HUVEC cells. DEAE dextran (conc 10
35 ug/ml) is added to facilitate vector transduction. After 5-8 hour incubation the viral
supernatant is removed and cells cultured for an additional 40 hours. Gene transfer
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EXAMPLE 11.
DISCRIMINATION OF PATHWAYS: REGULATION OF APOPTOSIS

The present invention is useful for discriminating biologically active agents and
genes that act on different pathways. Pthways involved in cellular apoptosis can be

30 distinguished from those involved in regulation of adhesion molecules and cytokines in
inflammation, and agents that modify these pathways can be identified.

A panel of assay combinations that reproduces aspects of the response of the
endothelial cells to inflammatory processes and stimuli enhancing apoptosis is used. TNFa
and ceramide are factors known to enhance cell apoptosis in endothelial cells (Slowik, Lab

35 Invest. 77:257, 1997). Endothelial cells cultured under basal conditions display a low level

of cell damage as measured by release of cytoplasmic lactate dehydrogenase from cells
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nedl and hncub

ha transfect| t
37c 16 Selnes SERGRore b Vachlyailadeply fiar et 8t iBpint e
Medi a WI well2atestfat bioalab armiysis, Codfloert HOWECI csellamla}efkeaﬂed wieH émeﬁtldeﬁe_mide_t o}

S W nor I'S
it or o G SN 18 Rafil K oumlf TE% i it RorRre: Enamper IFEg
ty Fihcal IT3(1F O®AG/MAN + fl- Y1 AGGnIpF errdiia ?ﬁr&w&real Hoilrﬂltreg*sdmﬂédltd’eﬁ@fa@& evalgﬁtﬁd
el er r on ours,
cells ar °rhf§'F\Fé§f?8%%éH'if>S§'98IIGAbeﬁG%%‘%‘%" é%h an d%‘ﬂ&‘f@i@ m’@ %‘J %L'Sﬁ for
IFCAMzm (1 %))omé{f&ﬂélﬂslf 2—'_|)c_>|r\l lt:HirR?@bﬁdéd nlofr&b, ceﬂlrumpefa%ie;r(téét %&drgm cibmb?taptahu
I gure S a Ives an a ere I oma S

o oot 2aaheed i R s Rnce i BB B e eSS el oY e eRarSIRe o T2 8
tr Sat NMentBarkt hesiE-irRaltdredl biowtap parameters eiatedtiechar Bffédtoh.thd Apoddlic Pathway
antl sens

specifically bl on qof | CAM 1 nd \/CA by TNF-a,
Shi 1 o1t g Fare f 7 crdaRtar dabi o fubiok Heme pramdiR dtyp iedt 2hesian 58k dent
cel | surfogm:n@eeegnmronf pathiWayd . (pahgndtesul! 2 idndust NeAm-1,hgCaM-h i &iyd afila, he
mveg;ﬁl on_in | %atifyi ng the function of genes in 35 different assay
conbi“Rat i"BHREC YF n assay panel. This exanple clearly shows the utility of

This example clearly shows the utility of biomap analysis for distinguishing gene
effects on multiple cell functions and pathways, and in the present example, for identifying
genes modulating apoptosis pathways.

30 EXAMPLE 12.
FUNCTION OF GENES IN CELLULAR RESPONSES IN INFLAMMATION: ANTISENSE APPROACH
The present invention is useful for identifying functions of genes and their expressed
gene products using antisense approaches. For example, genes whose products regulate
inflammation can be identified in an inflammation model using human endothelial cells as
35 an indicator cell type. A panel of assay combinations that reproduce aspects of the
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bi omap anal ysis for distinguishing gene effects on nultiple cell functions
and pat hways, and 81 WD 01/67103 PCT/US01/ 07190 in the present exanple,
for identwéyi/semoyenes involved in signaling by a proinfl ar€BUSIyo719yt oki ne.
EXAMPLE 13. 5 CANCER APPLI CATI ONS - COLON CARCI NOVA The present invention

is appli Qgsﬂd?fsetdi‘@hé%éétﬂélw c8lis W&ﬁ@%ﬂfﬁp}e? Hﬁﬁnfggét&geﬁ&%gegsﬁer as

carci nona. human col on carci noma ce use
carci nor‘n&i’%é’l‘k?eéj iniExaewple hat may repl ace HT-29 in the screen include CaCo-2,

Col 0201, DLD- 1Pnnﬁ'i§§; h%ﬂw%% umBifedriedin Kadotiid Qi%ellé—@-}z@\!(Eé)Sa Lfbedswnﬁé‘ cendhikiO,

SW 620, SW83 or T-84; primary tunor cel 104
cul t ur ed M@V 1RPESH' 'iU\é%C mmemﬁ%%wa%lv% RgMarysmigiovascular engdathalial sats, aooﬂpms

O her gne )/
oy T LR AEAES AN 50 NRE M S 5

defined MECHMMIN dRlOREFFA fQV@éS%éranﬁﬁﬂpca@iefeemmmoewﬂ@@lal m&s )(SISTUDM%nrbnt ed
with 20 IamReolr] 14Beli nood. meifl ddr@nsderiesisNi9:874 1@9@9#511 eﬂ'mrﬁsequem

growth factor. Other conditions of interest that may be used in s
assay cordArd1#dnt99%cl ude assaying cultures with during |og phase growth.

Fol | ow ng overm.ghbn.n%eﬁn@%.%mwa (MF?aE@iér@@‘d]Sor?fc?eo%H@@ n{éﬂ‘@&éd epyipr 48

h |
s 332 Eaue rﬂ“emﬁ?ﬁa |°?S§ﬁ% of ranﬁwtseo%gpnuqeqtms rfhaihegn be Lsubsmt;z?&dnf@r rmqrph¢lm0§3
(30 ”9/ mlaclud%ut(é”re%t(h?r@teﬂ% rﬁhbspﬁd: Hlioktd 3%bn%l%ﬁdeseW3dP5%o qdtact or

(10 ng ) ; [or neutrall zi n%;antl bodies to autocr actors,

| GF- || |q_lgmé5ale°’r'éﬁé J(%PbiOCK%nwéeIé@p@r(LN a&qmethaxxet@d@yaletc@qdq@n@iﬁ) 2i-al
three fa(fh@F&a:%bnn%ﬁMcléﬁ@cWAﬂlﬂ? ﬁgpti&@ﬁuélﬂggg‘lg% Eﬁﬂd@r ?evu éi‘{\ﬁ%glme Nature

concentrations of %ent s are enplo Iterature

(Frei er, Bigiech 49767 2001090 thegxapivle iodiguse 1ﬁze@tlssraﬁezmlsenqug@les ftrTaF-Rer .

% oL 818?@% é7#-76(0é@@ﬂeé&A@@GTG@\%ﬂéGé@)(éEéf?ﬁa N@gﬁi aﬁér{h'e' blgﬁa-%@&n

Cancer R&§Ntralgoligg(5- @@?CTMP%@MTTA%ATTTAT&%K@E%@ 6@12) (@95 Topls tne.)
Cancer  Zs Ld&8 Thé WPkreckasREkiGR id pR PQI%H%&IF\ 5ahitef rs%kl?ﬁ/orb |nb R@C,%\Wﬁd

factors, biomaps arerldgeneratedfor @arame ers integrin .
Cc44, carqunﬁ‘érﬂﬁ@bn@ dnil 20yl ERRY (Ri5oxvdatgd Ryl y|ﬁﬁ|m{'é$)s veftexed,

inter est |ﬁ&}ba€§$dét%oﬁﬂeh{§r£hmp 2b '?ﬁhul‘ég & thgn rﬁik@d V\ﬁ?(l'\aés§ n'{l 1of %Qrdﬁlr-fﬁeQR
pol y-1g-receptor, |L-8 -9, E-cadherin, CD95, a2(3

a6R4 20y media e give & fingk 86i i Jecrohelimoptansantratigan Hb)(,VtEG/Q@@rafﬁd&%tpd dhe @aPAR) ,
M P- 3a a%f&éﬂzﬁ i4-wél|<§| hels aﬁﬁ%x%OeﬁWeﬁb@)e]l et ar@@? Shied nﬂﬁ%g\ﬁrth MBlUn@kree! N -

J. Cancer, 57:371 Par anet ers I nterest a arameters

i ndi cat | veedia aa@!ncuaaﬁ?dg@thaﬂxﬂl Y 196 regeerpholinedrangfaston adaedsd 3¢3Q M BnwWs
o aRasR 8ol kol Ml BpRAcar oSy MBS Wi B g RAF AR

Clonetics) is added and cells aIIowed to recover overnight. The efﬂcnency of Ioadlng of cells

25  with morphino is monitored in cells incubated with a fluorescent morpholino, and is typically

essentially 100 percent. HUVEC cells are then treated with either TNF-a (0.5 ng/mi), or IL-1

(1 ng/mi), or media only. After 4 hours, cells are harvested and evaluated for the cell

surface expression of ICAM-1 (1), VCAM-1 (2), E-selectin (3), and CD31 (4) by flow

cytometry. Figure 18 shows that TNF-R1 antisense gives an altered biomap that is distinct

30 from the control oligo biomap (with control morpholino) upon treatment with TNF-a,, but not

upon treatment with {L-1. The TNF-R1 antisense specifically blocks induction of ICAM-1 and

VCAM-1 by TNF-o,, while it has no effect on induction of the same markers by the

independent cell surface receptor for IL-1.
The results illustrate the utility of the invention in identifying the function of genes in
35 different assay combinations in an assay panel. This example clearly shows the utility of

biomap analysis for distinguishing gene effects on multiple cell functions and pathways, and
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WO 01/ 67103 PCT/ US01/ 07190 Bussing, Cytonetry 37:133, 1999). Paraneters
I ndicative of cell proliferation are also of interest and include Ki-67
and PCNAWa@andhes g, Cytonetry, 13:230, 1992). A database PETHSOMEP® i S
generated from a panel of assay conbinations that include the

di fferenty atd BFbs'erjHQérﬂﬂeaﬂﬁrI&ermﬁhﬁ(d g s ﬁﬂglv @ﬂYVQl ﬁQIH a@gg élnﬁgrﬁma%ry

synt hesi s i nhi bi tors, hucl eosi op 0| ors,”and
m crotule@ f"@nction inhibitors are screened and a b| .omap generated that
shows the changes in the markers with the different anti-cancer agents.
Such conpounds are given in Winstein, 1997, and The Pharnmacol ogic Basis
of Therapeutics. The biomaps with tEéAMﬂcEwﬂﬁagents are used to conpare to

candi date anti-cancer dru@ﬁNCF-HKP?DLﬁ‘JAln%W@ CE&JNQ?MN& Lon of the pathway(s)
ts

the 10 candi date anticancer conparing the changes in the

| evel of the dhedqresent Iwkmmnnheqtfm\me aergg@ngfof eempeundsifonmseatttestips and
the changgpnalas&hoed With the candidate drug. In addition, to further add
to the utility of the biomap, one may include in the dat abase ref erence

bi omaps gener dthedhumhCcalen HArGHaMRa §elz|dﬂ$t T 29rig used.| Othgrtaelaeearcingma cells

const r uctjges 'ﬂ?att rﬁéé) egac\sqiméaﬁ afd s&éemwhat@aap CEoibSo£ Dilnth aHcRAb SRy S

(e.g. ras Ki nase t hat 'cont al n "known’

genet1pc rHﬁ'E‘t"ﬁorI@Vl -12. §oVeTLEd 740 BM:-48 . BMY-480) %Wp@%p Va3 on T-84 cor)prinEANVPLE
14.  CANClmAPERsCAZ 1ONS celeréT&It%HQng@o d8q Rﬁ&ﬁ&ﬂtcohfé‘(rﬁ '1C!§1 nh\ﬁ L-

applied for the screenin e Intreati ng
cancer. Thdamineaand 1 é}tbéPrnmﬁﬂlac’@Ei mayneplaredicGey'y ed\/lectwmemclude

t at B
05t 21 AL Gl Bl Wy B SRl AREs GRS il

cel | s or defineMeCoyisobA serunefrep mediam (bie (Technolegies, 16c.k gupplenented with 20

Dul bggco e I | W di a
t hat qrgnay “r%e%g%:@hbﬁl g’glégangféw}ﬁrgl 9 ag %ﬁ%}k}gdﬁ?ﬁﬁ fElagf/ude &E’ﬁmm F12,
DVEM contlrétrefﬁst@aémv@@amegﬂm smf@aue@ra;ﬁamore@natmnsﬂwmwu@pwmwm

wi th 0. 5%y iB$Avg PhBss g‘??\nﬂ*' t Felrb?wﬁ’% o'ertnﬁh?%érJn}?%Tt%r{?%hbnbﬁeul%ﬁamhﬁ a}gt}ﬁglquent

assay conbi nat | ons I ncl ude assa ures wt urin ase I’OWt

Fol | owi ngprolies |ﬁ¢fgﬂ$ W%lrﬂ%“s(ﬂarm\é)n i GPF-Bh Of ng/mbwiang 'ﬁNE-O!t h‘@@ agmi). ednf or

ngr - ouBEEBHEbaNS bES BFIRRE (Lt WinglT-2 b3 ieh B8 fidn, Ter2g
Umnmpp TER rag/ml)Q IHglyrﬂ(zoo eyhﬂeremdergab\grdswtﬁafztcmr (100 nggnil)ﬂa)'\danﬂsl @hdlor (10

n and/ or neutr |zln anti bodies to ne_factors, GF,
"5 or " Replralia pring e to e, atotm et i 6% TETdh Al teePal ISERbd o

the initizé a'dbé@@o e irtizh e TBotofsEdY MER ré’;ﬁadywn@hf tHeethidy %tcfr@c@éMard
St andard concentratlgns of agents are enp as described in

i t er at urc@NEBIEHPRS P agepts &re #rkygd asl@ggrlgqg ip theljegatyes daeiar, c’l@@é”%l ao,
JBC 83 V008108 ahedr/ REID 50:A438,01990; Kanai, Br. J. Cancer 82:1717, 2000; Wright, JBC

25  274:17193, 1999; Zarrilli, JBC 271:8108, 1996; Murata, JBC 270:30829, 1996; Cardillo, J.
Exp. Clin. Cancer Res. 16:281, 997; Rajagopal, Int. J. Cancer 62:661, 1995; Barth, Cancer
78:1168, 1996). Based on the parameters altered by the indicated factors, biomaps are ‘
generated for the parameters integrin o,, ICAM-1, CD44, carcinoembryonic antigen (CEA)
and as f 1. Other markers of interest for adding to the biomap include EGF-R, HLA- Class |,

30 HLA-DR , poly-lg-receptor, IL-8, CA-19-9, E-cadherin, CD95, oBq, oaf1, oef1, osBa, oy,
laminin 5, urokinase-type plasminogen activator receptor (UPAR), MIP-3a. and TNFR-I
(Kelly, Am. J. Physiol. 263, G864-70, 1992; Moller, Int. J. Cancer, 57:371, 1994).
Parameters of interest also include parameters indicative of cell damage and apoptosis
including released cytoplasmic lactate dehydrogenase (LDH) or mitochondrial cytochrome

35 ¢, appearance of APO2.7 epitope or active caspase-3 (Zhang, J. Immunol., 157:3980, 1996;
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274: 22373, 1999). Based on the paraneters altered by the indicated factors,
bi omaps are generated for the paraneters prostate specific antigen (PSA),
E- cadher iwiQ 01/67183 epi dernmal growh factor receptor and vReT/wWB@r07190

endothelial growmh factor (VEGF). OQther markers of interest for adding to

HLA- ol ao sl QYRR L3, 0081 FeraibBts MEREARIPE: odlifromeRfith 2 koS,
Par anet errfesst and wckide @I@@nﬂrﬁ,@'ﬂygg—wb@mpﬁweﬁfﬁm%%QN‘@Q& cel | damage
and apopt osi s A aehatll SrbidrRARAS endidican oﬂasabgné@géééa@ BRRHHBRCARPRCLEH)

or mtochondri al tochrone , appearance 0 | tope or Ive
caspase- 3n %Eﬁf&l‘ﬁj\f'a on- meﬁﬁﬁlnmagentlwyra%@nd koowsn anmgmei@gewtdmmsynmems_ss

1999 Payk RS t
1999) 5 F L ety S%"G'%"ée"%@?”ﬁ#ﬁ"*’fi?955’*"5@%“’“ Gufyiorahiafig; 22

of bi omafEe iSeregened @adeq) biangAn gepriater that showsytheosisingas ibthe mesers mthutbe
the diff efiepbhtabAtRCaricBr egEAE. aQGéH Sofpb éﬁtﬁre G i Wé?hstﬁ.ﬁn%éff'o The

anti - cancer agent s that | ncI ude anti -an rogens, Syn esiIs In Itors,
nucl eosi ddagRasAURGC Etaéﬁopfsaih%raa%@ca The lbianaaps, with therkrawn apents are mssd da

i nhi bi t orgm 'ghgﬁ,ecgrﬁﬂa?é anflEencef Gﬁ.@geq'h%rﬁllo@vsQh@@g%ﬁoﬂ@ﬁﬁ%ﬁ@éﬂ%&gﬁhOWS

t he changes |n the markers with the different anti-Cancer
conpd@nd$apdidaig dicancer i sctsi o, byospmpasing the ehamgesradios &S{!{EbOfBblgl spegific

Ther apeutyfRers iBe kﬁé\f?ﬁ@ﬂ?gs"‘éﬁ&tlhe‘%nKWﬁ‘é%tlﬂ@gt&da{h@ dﬁ%ﬁgeé 5 W?chttﬂe

candi date anti- cancer drugs hTs a recogni ti pat hway( s)
t he candicaadidatgrdrigar éﬂdlaermgto frthes agid to lye ulitp af thﬁgbwmep cqmmgexs micwdeh@

level of ydgaapssd fdr&reABs Bﬁﬁépégtgnéggggﬁaﬁ ggs?ry%%n@ fc%ﬁgfiémﬁ?ongwtrp o ys

and the changes observed wth urt
add to t§enstfyats thatovelegiuelyitaragh or aredulats spﬁélﬂecr@"wﬁr PREWENS a(gsséas,epfé’r ence

bi onggs I Y, I

const Puct & Y e NresP bR e ER ol Ehlny Gefigle Multhbll REBFAT20 cale o
(e.g. rasonigisa phFnBitatigaPelci)nase, etc), or cells that contain known
genetic nutations (e.g. LNCaP cells contain a K-ras nutation, etc.). 25

EXAMPLE 15. CANCER APPLI CATI ONS - BREAST CANCER The present invention is
applied for the screening of conpouEHeMFPL(Er%lse in treating breast cancer.

30 The human breast cell s ast cancer cell lines
hQEeAVIARLE gs
that may replace MCF-2 |b ﬁEe scPre@lrrllganc l'u ec?i E%HCCBB MCF- 7,

VDA- 98- 231, MTBemeserlswvesncrn isTappiied fordits sareeninpobcompoERISTar use lprtreayng
manmar y %ﬁ&@'c‘aﬁ& cells or primary tunor cells. 2 x 104 cells/m are
cultured’in RPM nedi um 10% FBS. O her nedia that may replace RPM include
Dul becco' s Mdiheiainampiostate pargingmacest tine hiNGgPle usemSOtimripsesta® qansiaemaons

of interegfs ?H&tth%afﬁeﬂi&%q_r{l@?lﬁ Hrbtﬁﬁ%n%% ﬁc?tﬁﬁ@’Dgol%' PRELLBE-5 b

assayi ng tures w during ase growt ol 1"'ow ng overn| gﬁt serum
starvati &b ted-1,o0nrodl mestaa wglﬁl @Eﬂ@@f poMRDShmM@7cele. 2 x 10° cells/ml are

25 cultured in Dulbecco's Modified Eagle's Medium (DMEM) containing 10% FBS. Other
media that may replace Dulbecco's Modified Eagle's Medium include RPMI, HAMS F12,
DMEM containing charcoal-stripped serum or serum-free DMEM supplemented with 0.5%
BSA. Other conditions of interest that may be used in subsequent assay combinations
include assaying cultures with during log phase growth. Following overnight serum

30 starvation the following are then applied for 24 hours: 5-dihydrotestosterone (10 nM), TNF-a.
(200 U/ml) and IL-6 (50 ng/ml). In subsequent panels one or more of IL-1 (10 ng/ml), IFN-y
(500 U/ml), TGF-a (10 ng/ml), epidermal growth factor (10 ng/ml) and IGF-Il (10 nM);
and/or neutralizing antibodies to autocrine factors, IGF-ll, EGF, IL-6 or TGF-p or their
receptors; and/or hypoxic conditions are added to the initial three factors or may replace

35 one of the three factors. Standard concentrations of agents are employed as described in

the literature (Sokoloff, Cancer 77:1862, 1996; Qiu, PNAS 95:3644, 1998; Hsiao, JBC
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are then applied for 24 hours: estrogen (10-i M, IL-4 (50 ng/m ), antibody
to Her-2/neu, IL- 1(3 (10 ng/m ). In subsequent panels one or nore of |G|
(5 nM, WHo"6T10D0 ng/m ), IFNy (200 Um), IL-13 (30 npcmupgr/or@e- (3 (10
ng/m), epidermal gromh factor (10 ng/m) and IL- 6; and/or neutralizing
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( Landger g, Cyt% O&aﬂ?b?sre olf% %@?}% 'igé%rg{e§§@ 3@%%0 mg;énaﬁgﬁjs %‘%Aglf"gﬁ
froma pamunfuem@swnmmumanmbuwm uamlihqldand tklnewn anti-cancer agents that

di 1 er entl ldonn 88%93 ﬁ‘{hgé% @R%)Itor@n%u%@?g@%%Alcﬁgﬁgéﬁg?@rﬂgﬁgé'
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t opoi soninhiyters, rﬁmdomﬁcmtgbularidncmo richibitous.e These factors iand strieeped and @ kiomapned

and 35 bi %@ﬁ@ra%dqﬁ{a?tsﬂgwg qg{% SC’Q‘Q@%%]"@@%I) Qﬁ%ﬁ%‘és\mw tﬁeh Slffﬁ%?] %—?ﬁé\éégrarﬁe%sl 997,

di fferent anti-cancer a ar e
and The Rushnegopaygids leslgsvem‘ inTHAeinptein, | $397, Tard bTrmTrPﬂ)‘@rmbadiDglm&aetmwﬁ

T th
agents . Mgrebfld TpEUARES b SROMISIR Sl LieSRRTH Hhiihy o Thald e (e
c ]9 ][rpa{ i ngantar drigmgElsis iatiows thel regegnitisin oftthe paiwuaiy(s) theneariidate amcahnemlfugr ugs
ecting.kn ru
T R T et oy e
in
|l ' ’ , t.] A f
cel 1 ul ar TR e 6 I BAIRL AL Bidigh, oRE R ihoe e Bfandte [REUHEL BlRRE, || ©
cont ai n lgeoenategiiemiassay panels agntgining. cellomwith IvsnetB-icczr@tru@s cﬂwtsalentl\@lyrlarrgmt
Pm Bl T(C:]%mﬂ%%|a géeréfﬁ('y%%@"e{ﬁ Aﬁg&% %él'%gé'ﬁg\dﬁctﬁe scr een| ng yﬁ Stl,ceﬁ%rba& nds

that i nh|cbnﬂa|mknowmghnmrcmlﬂalg:mgegelsN@alPanells cardaimark-ras mutationlete.).zed
neoplgsns rheumatoid arthritis and 5 other disorders, or for conditions
Wnere vascul ar renodeling is beneficial.

EXAMPLE 15.

CANCER APPLICATIONS — BREAST CANCER

The present invention is applied for the screening of compounds for use in treating

breast cancer.
30 The human breast cell line MCF-7 is used. Other breast cancer cell lines that may
replace MCF-2 in the screen include AU-565, HCC38, MCF-7, MDA-MB-231, MIB 157, SW-
527, T47D, UACC-812, UACC- or ZR-75-1; primary mammary epithelial cells or primary
tumor cells. 2 x 10* cells/ml are cultured in RPMI medium 10% FBS. Other media that may
replace RPMI include Dulbecco's Modified Eagle's Medium containing 20% FBS. Other
35 conditions of interest that may be used in subsequent assay combinations include assaying
cultures with during log phase growth. Following overnight serum starvation the following
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Primary human unbilical vein endothelial cells are used. O her cells that
may replace HUVEC in the screen include primary m crovascul ar endot hel i al
cells, awobve7iehdothelial cells. 2 x 104 cells! m are cRCTURED7IW®
confluence in EGM2 (Conetics). Oher nedia that rray repl ace EGV 2
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enpl oyed escr Rngl n the Ilterature Thakker, 20 JBC 274:10002, 1999;
Ki kuchi, ripg} B o Seh44nsrichasmbrenisantigsnCia, Clfe), MiP-3a apg asps.

275: 5896, OtHQpM)arkeEﬁéﬁlﬁtéP@sttf&eam{@{@Qhébﬁmﬂiptxﬁél@de EBFtﬁeHLM'p"o@F Clref:é?ﬂbpr s,

bi omaps are generated for the paraneters al phavbeta3 von
W | | ebr atle8f &A-39-9, D95 Bt i P, f 4B o%eBot '%ﬁ'ﬂ'mﬁAR@(maiséﬂ!P&nﬂﬁﬁmlf@@E@nce

270: 1500 54385y re%@Bﬁ;rt(ﬂPAhWandJ TNF%”F@ fart erszgflmteﬁggoélso gélﬁfe_r??rrah\‘ae'ie?s of

i nt er est for addi ng the' b @é) I nc 25 t hr onbonodul
Fact or, nmwazuveMvP ge" aearpggq apd agposicongdingxceisasat ©twplasist lactatei x,

Sci ence %%ﬂ agviass%g (E)H)chr' rﬁ@%cﬁ@ﬂ@r’” daa ng)gﬁl%% 3;15’%55%%%1&9@05‘? dtoPe or

Ant i cancer es 21, 1998 se of S I's generat roma

panell5of agtvegasngrsidKorsies Giemetnh SBiRR4. 199% ZbABon. dNgiungleiETi3980n 1996t or s
and agentgyssig, é?tro?r?é?@dsﬁ‘@s 3 90b P ML SRBRF A aliliRbs ce?loprérfg?% oh Bfe SEBWGS

in the markers ' with t different anti - ang |o?ene5|s a anti

angi ogenl'@e%hﬁwm@dﬁd@%ﬁ'dﬁm Kangberss Cyfagmain ﬁ@z%ﬂm%ﬂ ors and are
given in The Eaaéaa@m%rﬁa&% béné}ateﬁhﬁfnaasaﬁémassﬂg%ombmsﬁs it .hclhas

known agents are used onpare to candi date anti-angl ogeni c drugs. hi s

al | ows t Hie ﬂé@é@jﬁﬁ'%ﬁ%@”@@eﬁb?ﬁ%@( sa)nd Kwnc%[ﬁmaﬂwg%amm -%Hgﬁséfgﬁﬁn%
dr ug 28Ct HNM syRheSIQTRADHAS, hlGedstRNERA0dS) té&ﬁsdrﬁé’rﬁke ‘ﬂ‘fhlﬁlf@)?s %dsrﬂﬁ:%tilblﬂe

markers for khown drugs affecting known pathways and the ch anges observed
with t hdurdieniiahibitorgaig scraengd @ndisphiomap gencrated thajchowstthe changestip the t he

bi omap, Qﬁ'&k&f@%mtmmé@ﬁ‘ere%@ amcgﬁééﬁaﬂg@atsP@ééﬂﬁeérh&J&%@, dr8 g‘i\}éﬁ |H%€1H§-§eﬁ1

ref erence biomaps generated from assaé panel s contai ni ng cel
geneti c d8R¢: andThe Pharmaiegie Bass ¢f Thergeeutics. ﬁ%bpma@sy\@fédm k6°V&'éFQ%ﬂ‘t§r

pat hways € 8edtéTompahiPto E&;hcﬁdatéﬂ%ﬂtllﬁbﬁééedruﬁi C)Thls(ﬁiogrs thwg&grnﬁkhqgf' thal 'y

transforned to qQverexpress en I mmunol 164: 466
cel | #5t haRtwe(githe k‘ﬁra%ata@ﬁé?ar@e Natchﬁ%" by comparing the changes in the level of

the specific markers for known drugs affecting known pathways and the changes observed
with the candidate drug. In addition to further add to the utility of the biomap, one may
include in the database reference biomaps generated from assay panels containing cells
with genetic constructs that selectively target or modulate specific cellular pathways (e.g.

30 ras, p53, NF«xB, MAP kinase, etc), or cells thét contain known genetic mutations (e.g. MDA-
MB-231 cells contain a mutant p53, etc.).
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EXAMPLE 17. CARDI OVASCULAR DI SEASE The present invention is applied for
the screening of conpounds for use in treating vascular dysfunction
associ at adowi/6oxar di ovascul ar di sease, hypertensi on, di abeT/®so17do0 10
aut oi nmune di sease. Human aortic endothelial cells are used. O her cells
that may replace hunan aortic endoekebid 16el ['s include: human unbilical
vein endothelial cells and human m crovascul ar endothelial cells. 2 x 104
cells/m are cultured to confl ugH@'QGFHE%ﬁHNWE‘PR%I cell growth nedium 2

g E((jEM 2, ? onet‘ﬂh@ip@@él@t mVémmnansrvame£gb?efelrr§¢r?@iuﬁg\ﬂvdwﬂ ﬁﬁgfpbtghds( ﬂ%g iNglbElor, 15
rocortils U S naot nel. 1 a act or n

o br ob adtoRiin ahotiieneds ol Feamany T VASCHIAtAR neopTARERer TR ArES D4
nM asd %ééﬂ%ordﬁggecﬁr fﬁ@brﬁhtb?ﬁ&vhe%s&&l?l’ %mdaﬁg 5% berl'{\/ggasi.e IJ\L/SSI um 199

cont al nl ng . u I epar | ; Lum

suppl ement edcﬂzl"ﬁ? d%%ﬁéSL"%q' %‘n\ﬁ‘%’i‘ ﬁé\gpé]ep%'e‘l’qtﬁglﬁo{gﬂseﬁedpmﬁr cells dhrit ay
Corp.) coaplacaiHIGVESH inomenec@enuﬁuaué)q:mmaryTrhi@fdwta@marsanmmua?2:%:|§2§ort|&983
20 Jaffe, 2745, 1 275: 5096

2000) . Tﬁé‘df’%ﬂ'ﬂ\&eﬂﬁné Ao, ﬁﬁ{ ) 5 Rty 'P%F° ‘z‘%fﬁ’SUF% in %%Q’ rdiGlpRgtes). | Otheno

M), TNFneedid thaI{ ma),: ﬁewadehElebz nn¢ldde WaW) (Cldrietits), afh Ham' Sast2kCaiadih 09y
93 Syppl2: 101 20, 1997 Jafri, Semn.

t )
Thro ﬁg%lgfnen 8"4'5 m%"i%%m |'}?P§ﬁ'ﬁsﬁaﬂ&ﬁ3 Bﬁgewl'ﬂlnéng?thﬂiﬂ' e afqwth

E 18 ng; mS)JPpléH&nV fjg?ﬁs? agd rlib% 538401( Aedingl M P9 (ute Techndldgnrg/ mg) coﬁ@in[l)ﬁg'z ioo

n 0 ndot hel i n- n e ize
CorntS) b, fetal B Seyi fi 2 op Besic HiBlS ot Faciin (12 1 B, 1raBEty, &
gg g% rsrztzézmsdaegs Olf-loérhePNhSﬁ@’I 6413, 0"98‘71’4&"{’8‘3‘89‘]%’9%9"“ @mka@tameiuod\/ﬁhab
e (0) er |
oosy, Saliopingsreyben;asplied: A A oLy e K1 o9l N o SO/ BRGE 20 as

d b t | 4l
sz g g ng(ﬂ\gyrﬁl) Mesdblsé@tfe:‘m gﬂ%é@l% ﬁ?ﬁ%’ﬁ olfélé 4 gmﬁg%l&hﬁ&sgﬁg%g(rﬁ@%c;#d@é man,

274: 3036?99 Bobydraeerisone (@ Fg{"lﬁndawﬂ%l ONetWHB). hypoygeconsfions . OftaseBC on
the paranebeusss) O?%Moﬁﬂb@utrb%&ﬁt%dfe@% Qldcritd %&% s%[:ﬁas%?ﬁ%akeﬁ' for

the paraneters | CAM E-selectin, P-selectin, |IL-8,

angi ot ens¥ -6 aie, addedh do dhe ynitial thwee, faciorsi oy may éﬁpéﬂ@t Of@%Pf\ﬂlﬁjﬂyﬁ@vf@HOfSact or

ﬁ/tFa)tDSt:)) g?iarmo rd Jeon&%?ﬁﬁégigﬁse PE‘dgentE"’a’f‘é P’éﬂogé@ a’ég&sgléggdg gotlgéslﬁér ure ﬁl@aﬁlﬁén‘as

| mrui8l . J;B§827544§!§)0219%@9 KikuchicNRMBK623:3R. 2099; WpitgrannBigeg 95@61%%&%&%& s of

i nterest jgeroAdghde) sbeof. h@a&'d%ﬁﬂe'd&?érﬁ'&@{s élfégéo%;ﬁ{?é'lﬁdléaté&%r@rmoméﬁ
01/ 67103 PCT/ US01/ 07190 ur okl nase- asm nog n activator recepto

(UPAR ~CBBYpenefaerst frsithe parareetefst dphavbetaR AL B NEPOH1, v ¥¥ijebrand factor, E-

fibri nOg%@rthﬁ‘dﬁtﬂ‘Gné&H %hé YupAd %m& nSmeﬁ&Q 2993!"306 P%QETDZargtta Yed.g.J-
291: 573, 198 Fukuhar a, (&ertenm on

Arteri os@aé‘ﬁefrﬁﬁor%" \2R50). " @iher mqserswf I‘@%’%St @é’ deﬂﬁ t° jhe @mmﬁrwwede
Phar %Co'throm%%rr%k!gm# %u&helﬁact@g@np-ﬁa»? g OlRBs, Ebﬁegbckﬁ‘ﬁ%ﬂd ¢B3182,

1996; Mac din.' I'nvest 1041,
(St Cr0|x Science 2891197 2000; Friedlander Science 270:1500, 1995; Bodey,

Anticancer Res. 18:3621, 1998).
A database of biomaps is generated from a panel of assay combinations that include
the known angiogenesis inhibitors and agents are screened and a biomap generated that
30 shows the changes in the markers with the different anti-angiogenesis agents. Such anti-
angiogenic compounds include growth factor signaling inhibitors and are given in The
Pharmacologic Basis of Therapeutics. The biomaps with the known agents are used to
compare to candidate anti-angiogenic drugs. This allows the recognition of the pathway(s)
the candidate anti-angiogenic drug acts on, by comparing the changes in the level of the
35 specific markers for known drugs affecting known pathways and the changes observed with
the candidate drug. In addition, to further add to the utility of the biomap, one may include
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Ni chol son, Ann. N. Y. Acad. Sci., 902:128, 2000). A database of biomaps is
generated from a panel of assay conbinations that include known

cardi opr weot/ome3 agents i ncluding beta blockers and ot hepChypart7ensi ve
drugs, ACE inhibitors, ATl antagonists, and anti- al dosterones; statins;

and ot herg ,th@ro%tam@e%ﬁéﬂemédb@whpeWeﬂa@é@rf@heaséaabaﬁélwﬁniahﬁnglgeﬁéﬂmaes

in the markers with the different anti-cancer agents. Such conpounds are

gi ven i n 9SPREC pARStYEISOIhah selediyelydtarget o gosiate ﬁE%C'f'cl'ﬁ%!lu!ﬂr(H@ﬂ'&aMﬁn (e19. 2
known agend sNeks MAPOkih&se, @?éfp?é ? HQVE@”Q&@@F&WQPJn@fd?rHéQttS%tvér‘é&‘PngHQb%l %Th' S

aIIowstherecognltlono s) the Candidate dru S on
conpar i ndZheng. dniaHgwol |1ﬁ4{4§§5fl &9@) oipgells fat spaigirt knowneganetis muﬁéﬁtonﬁnown drugs
af f ecgi ng known pat hways and the changes observed with the candi date 15
drug. In addition to further add to _the ut|I|ty of the biomap, one may
include in the database reference BX6Mafs1Generated from assay panel s

containing cells with genetic ceRg bW AR B@b@@l ectively target or
nodul ate specific cellular pathwa ag gﬁ tge, NFi cB, MAP ki nase, etc), or
M §C!

cel I's that corfthgiRieReMSWRVeGEoR{S 3P reenigy ofcempawidsiortes/in tieatian,

Am J =B Bﬁgﬂ:}‘r
CI?LL FUI\N/%%ISCOU{IQE&%N%n\?ggﬂr%gcg?_cﬂ&%ggvlg&%ﬁ%bg%%glpr esent5 EI l??\%(?rqt I on ﬁ%ﬁeﬁp&rf or

i dent!Pf yidHiPiMEWDPMsea8eof T cell nediated inflammation and inmunity. A set
of assay combighaPasHit RAHCHER CENCER ReACOIHRr hIld A8t mAY réaRONFRar? hottiBe

naive T cells are used. The inmmune cell stinulatory environnent 1n vivo
during p@nAetelial cellsingivde; humandyabilical uein asdothelialirelinand Buman sricravasaulsre
bi ol ogi C@nhﬁth@ﬁél'déﬁs agQWE 90t Béllsﬂﬂl' 5'@ él.h{uﬂed {d-cehflueddd lnaEn@&ﬁ'eliaF %l}’ grovJ/tHA'

| L12, 1L10, TGF IL6, IL 15 and ot hers (Picker, ) | mrunol

150: 1122 Medigy-2 #\E@M«# @lonpmﬁ@m) femam%Epmyaal omaufactwuhw&nﬁam 30
| mungl Owdro%bhlsgﬁle (11899/&0 Vh@&ilé}@{dbtﬁéméﬂ@r%% Fadib éﬁb%/rﬁﬂhﬁbr@%&ﬁérth

Cptl m zed assa nbi nat’i ons_for naive responses w Wi ll contaln at

et Fokationd (FoIEmAbInsUim ke oW Faciar- 10N S 3% B0 Piaer 208016 bt | ve
agent s i MnAdlpid RNEMLD ifeiRie meamnﬁﬁgérubh@mﬁr{y eser (isbeungl)Céﬂd' hégfRRtes and

secondary sti rrul I through co-stinmul atory rec:a§)tors Concentrations o

agents am§/mRaMesiun dE8pepRigMered Huth |1Pe(‘r B eor endribelial gell asahiediingo be

det erm ”?Qlon@ﬁcﬁ@@r@?'d&f&:ﬁhé Y %260 Vihte seiRUAlby rhfﬁo(trhbﬁﬁoﬁ %c%?ﬂké”zéb%zbh@g%
rel evant recggtor 67103 PCT/ USO01/ 07190 Pri mar)éi humam cord bl'ood

nonorffc| ¢affeceqlis. lgvest 2xd74ax1fés: Wai J Biol. denhey 5:5886.22990). h Ebe follewing are
i ncl ude iyggH ghsidanorsyd ﬁéur@“a%gﬁéteﬁ@h Y] 166 Amn), 2. ag? ) In&ﬁircrﬁbuhs(% %Ih‘ﬁ

from adul t human peri pher al T cells. 'Cord ood nhononucl ear cel s are

i sol at ed (PietanBasicoRes. lﬁﬂrﬁlpl@@bll%@maléoﬂé@%t Logmadfusntieadnt ABF18381 199Y: as
descri be%aérPglgﬁH ThlrEMb5H%ﬁ%sg‘b%7 4319967y. ﬁeéu e e‘ﬁt@ ﬁa%%Héto%ﬁﬁe o éLl? 2e8)

cells/m containing 1 and tap coc nt erot oxi n
(1 ug/ m X710 ang/mb),CIAGY ((100 ing/ml) )Il-4a (@) na/mip lp513n(ﬁ0rmg;/rnlj nTGF-beta (10 ng/ml),

25  endothelin-1 (100 nM), aldosterone (1 uM), oxidized LDL (100 ug/ml), or minimally modified
LDL are added to the initial three factors or may replace one of the three factors (Brown, J
Clin Endocrinol Metab, 85:336, 2000; de Boer, J. Pathol. 188:174, 1999; Berliner, J. Clin.
Invest. 85:1260, 1990). Standard concentrations of agents are employed as described in
the literature (Kaplanski, J. Immunol 158:5435, 1997; Hofman, Blood 92:3064, 1998; Li,
30 Circulation 102:1970, 2000; Essler, JBC 274:30361, 1999; Brown, J Clin Endocrinol Metab,
85:336, 2000). Based on the parameters altered by the indicated factors, biomaps are
generated for the parameters ICAM-1, vWF, E-selectin, P-selectin, IL-8, PAI-1, angiotensin
converting enzyme (ACE, CD143), platelet-derived growth factor (PDGF) and MCP-1
(Devaux, Eur. Heart J. 18:470, 1997; Kessler, Diabetes Metab. 24:327, 1998; Becker, Z.
35 Kardiol. 89:160, 2000; Kaplanski, J. Immunol. 158:5435, 1997; Li, Circulation 102:1970,
2000). Other markers of interest for adding to the biomap include, angiotensin-1 receptor,
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subsequent panels one or nore Staphyl ococcal Enterotoxin E (SEE), or toxic
shock syndrone toxin (TSST), or antibody to CD3 (I ug/m) can replace or
be i ncl udedowstihds SEB to provide T cell receptor stinul at POVUSTIGR190
stinmulation through conventional antigens or 10 alloantigen, as in the

1 xed | | f -1 ..(1
gl ) 1EOSE By platdel) SRUPREEES R APART CERD) Fpallibfindjecepiorsigsi (1
ng/ m), dactpr (QII4RY, fibrinogen-binding activity5MIG thargokine dhd ICOg8URasdma,i BrgMed. J.

ti bodi t ' t o= 2o e oleNF . . i niti
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and CD28 \{#sevBigk 4,1 199h atle Pyost  izardiovaiich Ehamhacet. n2% BupplR@&itldnti926; van
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sti mul us NigltPlganoAogi N A. Agad.d3div802:428,R000). 2k datahase efiliivrnaps i gendratatbinors:

Q her i e, nol %sQ%y E&Eﬁiﬁgt?énsi A&t Hgﬁdg khgwp zza{d?gprgf%g{l\ga rrg erits ifdfi¥ihg Baged

on the parameters altered by the Indicate ctors, S are generated

for 20 thieckges gndt ether Aneerteasiysh airbes, aXCECIhdigiors, | AT 1 2aitagqniide 1 2ngd @méoL

CD154), 14 N . - | I d
O it b ATHGBAE, iy AT ofhery, Mrb AeReerdiind! & bl odrd iRg R puhe
cut arl@oushenagsio dye maners with theGlifigrenGatistance Gagesusy. , SBKA®N{PODHAs!re dreeslin

CD178), - - N :
Cxcrs, | (h A9 B35l CRBfeliosy TRE blomer it e iy 568 afe it
i nt r acel lcgipare lo-canddstscardiocp®teigRRATUgSCRAjs FYAWTHS: rdebenitiomet the pabwgy(s)
CD223, | : I ' b
low oyt apeandil fu BB IE T corPHridg B crirbBs i eitlel U HertsRcBmaris o,
and CD4- far knawnsdrugs diffiectingrknravin pathways and theeghanges lobsereéd vith thep aardidater s

(o IRTY I o g IR Y o e I - . t T

Ul t upod G nrBAh kg ai, MR oo R BAfPol 86 1Bl bage
dat abase referefnicerkipmaps ggaeratest Bomfassay papels alontsining sells witmgenetic econstructat
i nclud - i ' i f ' d
anti -1 nf (hAeef Al a8 ARG 2B Bolbir R SR bINEES MR IR o
and/ or T areklls fvad|dohtairaknomn igenéticdmotptions (e gn€DB6weficiendy, tYanai, ARKSD6ed.

cycl ospord w [ cid, nethotrexate; as well as 35 inmune

stimul at oc%{/heé'geh S ?Qg{)uéé? ig pat hogens or pathogen conponents, etc. are
scre@fed and bi omaps generated that show the changes in the markers with
the different 89 WO 01/67103 PCT/ U%‘(AQJEIQQ agents. Such agents are given
i n The Pharnmacol ogi ¢ Basis of Therapeutics. The biomaps wth the known

agents are used to ResgpareRs OF JLrliFaneTIONdHBIVEThCELLARESP@BISES e recogni ti on

of the pat hvvay,(lé) qr]]q;j e.d agt.s. ; (2(51:‘1@5 n h Imgﬂ I n
the |l evel of the pg%%g?f i cn(rargrﬁ k'grgég%lr ‘{{n'g%ﬁﬂf&#ﬁégge a er(g:tlgfntg-]r E%lgwn p%? ways
and t he dnflamyestiasbgrd ineiunityt. hASset loé assaydiatiehiratidna dhatirapraddéesi aspects éfutheher

add tg th@ﬁ&ﬁs@o?%geé’rﬁa’i&@? chls}O%?é’useCqu may include in the database

ref erence nmaps nerat e rom assay panels containing cells wth genetic
The immune cell stimulatory environment in vivo during pathogenic immunity is

characterized by the presence of multiple biologically active agents including IL-1, IL-2,
TNF-a, and IFN-y , IL4, IL12, IL10, TGF beta, IL6, IL7 and IL15 and others (Picker, J.
Immunol. 150:1122, 1993; Picker J. Immunol :150:1105, 1993; W. Paul, Fundamental
30 Immunology, 4th Ed, 1998. Lippincott Williams & Wilkins Publishers). Optimized assay
combinations for naive T cell responses will contain at least two, and preferably three, four
or more of these biologically active agents in addition with a primary stimulus through the T
cell receptor and secondary stimuli through co-stimulatory receptors. Concentrations of
agents are standard according to the literature. Concentrations may also be determined
35 experimentally as the amount required to saturate the relevant receptor.
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constructs that selectively target or nodul ate specific cellular pathways
(e.g. NFAT, calcineurin, NFKB, MAP kinase, etc), or cells that contain
known gerveoimmm ations, e.g. Jurkat cell lines that | acRCT/@R)1/CZDH5, etc.
(Yamasaki, J. Biol. Chem 272 14787, 1997). 10 EXAMPLE 19. REGULATORS OF T

CELL FUNCTI O\I I

for identifyin "?ngﬁ’ tor s of ch%&egggﬂ ?%‘?P%%%?Q;/%érandﬁﬁﬁhﬁ\ay

A set of repleestheseisekmintlode isplated mmaf@usefsnas@@aﬂs aofi/or 6@8+j]5celkss$mateél of
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Peri phera ar cells are iso
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183: 2437 -h
cont ai ni ng%%%@'/gelglg? piylﬁgrceocgéga[fwggg%ﬁ)t%g?rﬁfogd ?S@%E)( f&D M'F i BOCK
anti - CDzsy(lqmmﬁgtown)(TSM&i ar gnhtibodyso k() ug/mh) earbesplpceror bpam:&ldedawm BEB
LS St ARSI oo SFER B bR Sn AR Btk e
to pri@vi calogntigen| as art@ptmlp(e%/mhonyneequltwn InTtRsequent ipanéls one for onagé of 1L-1
I t
B Sy K. e
10, IL-4 =7 LW rneu rlnaaal snig/ adtperingn
d

Factors. I oot tp M nCioRds AE 8 ing) RAIORTLE Aokl 8EfdABs o
or may refplt @b49d ard CD282>I0\ME cdstichiudorg isignatya itberf AlterrCE8 dostintLil&EDRB sighals
P OVLIGE, SRl Sk by BB oL BB S S B R AR
ant i bodi digands to @aﬁdantt ICEGr antitd-1BB.AES, TOR stimulus&nt dBogiddlly achire f]actcrral us

d bi ol l. iy (X [
poi nit s ofote S il a4 A0S Db BRgRRR Rt Beygs Sl Za mer 5 T
concent r tdyens of agents and. factors are enployed as described in the 35

literature. T gelhgnife PQ%W%% %%ft@r@d e[@iggllc %8 Yadtyrs' t% néé/ Er%ﬁéeéaéegﬁo?‘ed

on the paraneters alte e |n actors rated
for te phe apaameter£DZ0E9, QﬂphmmWGXG:D?sO:BCﬂLUSRBQOMDMZ)( an4oey) ,(COn69),

00 (L o FRE ALK, N ol 2 48RSy LSBRIE)s 8RB
par amet ertie bidmapireieiet |@ml1u rﬁla)séta7Caﬁsmusaymbﬁwétantlgﬁnp(rm_ébbecmZOL
SR, QB0 BRI B REHs TR bIGE D) BHA ST | BRSO CEAS,
CD30, CDILREUEBRTOCXARAIENCRS eIL-4RYCDEM)( SD2b, @rds! DB, atRibalutiraiFN-y,
25 intracellular IL-4, CD25, CCR9, CCR2, CCR4, RANTES, MIP-1beta, CD71, CD2283, ICOS,
CDw137.

Parameters on T cells in the culture are analyzed by flow cytometry. Anti-CD3 and
anti-CD4 antibodies are used to identify CD4+ and CD4- T cells, and non T cells.
Antibodies to the selected parameters are used with two additional colors. Readout

30 patterns for T cells cultured with and without SEB or costimulators can be distinguished.

A database of biomaps is generated from a panel of assay combinations that include
the presence and absence of each biologically active factor; and anti-inflammatory drug
compounds including inhibitors of T cell activation and/or T cell proliferation including
calcineurin inhibitors, FK506, cyclosporin, mycophenolic acid, methotrexate; as well as

35 immune stimulatory agents including pathogens or pathogen components, etc. are

screened and biomaps generated that show the changes in the markers with the different
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Paranmeters on T cells in the culture are anal yzed by flow cytonetry.
Anti-CD3 and anti-CD4 antibodies are used to identify CD4+ and CD4- T
cells, amdonuer1d3 cell s. CD95, CD45RO and/ or CD45RA are uBeDUs@/(7d®nt i fy
menory T cells. Antibodies to the selected 10 paranmeters are used with 2-4
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gener at edhe datebasrorefensace higmges generatasl fram Resay panels containlng tellsevith gangtiat s.
Such co ﬁﬁ:@ﬁ I ' i r | S| T eyt |.c e
bi omaps W\;R\.'A%ﬁ t t% tﬁantg\%\%l@gta)gﬁt g}g?ljggﬁse t 58%@%@?&@3%& n%‘ﬁ\g ekgag'eml:éb‘. "Thi s
al | ows t lralc@uriecgrB: MR kihasehetpadheells(thipt cordain dmdivdsgenetigenttatioriss e@n, by
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agentl!0 In addition to further add to the utility of the biomap, one nmay
i nclude in the database reference b%%[ ﬁgner ated from assay panels
containing cells with genetic constriucts at selectively target or

nodul at e speci fi c ResuLarers QB TEzRLhWEINSTIOR - §DUINFAND MembRY ME@BLLS), NFKB, MAP

cel 11 nes. 1 haer Efeeft iMRgR b i O oAb feollhS' 01 o Sieaitiss,
1997) . BExdpiriatRn. arBDinREGUYAT GRSt OF agsapEtdmbim#ticns @hat-redridducE=sSRPRNEESSfThe
presept | | |.S | ] he screeni ng of conpounds that inhibit

t he qgct ir\@/%ﬁﬁ%%%ﬂﬁeﬁ@mﬁ;%%ﬁo%%gg Human peri pheral blood CD4+ T cells are
enpl oyed. O heéxdulidiunant peripherat bleod emuiooyeear cells uae uded. TOthet tellsithat may

KIT-225, gm0 Bl PRehaberll BR0) PRELC Sl e AR B8EMauR B BRd.T sl s

etc. Cells are I'so rom human perip nmononuc
utilizi ng ORgamima/Hglte qand/demeinby Treets; dntelldioas sudhuagatuirkat, Kt 7d@e QFEMpbard! T -

(Fonat cAford, PR BIL1A03: RO RAI0 G AABLHTR SR FEAARGDE
cel | £0usideysity gradient cenddfugation dsedatcribad (Ropeth, BEM 1832431 990). Cebs a@Ihen

conmr ci SPHEEAH 08 sl in REL BB Mty RS ehd S AREAGS Berb@n |
cul tured (SEB)LOB pg/ehl), antiCD28 CI0ENG/BIl)c and di-n2 1i§ ng0sl. FBSubsehjuent parE@Dh8 ofd or
91 3 SRl Eherrd 6B bbbl BBk SRt one
or nor e aofibé&dyro(ADY A Truy/miLcan r&flacednibe inclubded with|SEB toerividd T zelhgecaptor body
to | I2'54’ sﬁrrnﬁla?igﬁi.efichostimulation through conventional antigens or alloantigen, as in the mixed
lymphocyte culture. In subsequent panels one or more of IL-1 (10 ng/ml), IL-2 (1 ng/ml), 1L~
10, IL-4 (20 ng/ml), I1L-13 (30 ng/ml), TGF-beta (10 ng/ml), anti-CD49d, IL-6, IL-7, IL-15, IL-
18; and/or neutralizing antibodies to autocrine factors, IL-4, IFN-y, IL-2, TNF-a, are added to
the initial three factors or may replace the IL-12. Antibodies or ligands for CD49d and CD28
30 provide costimulatory signals. Other alternative costimulatory signals of interest that may
be substituted for anti-CD28 and anti-CD49d include antibodies or ligands to CD5, anti-
ICOS, or anti-4-1BB. The TCR stimulus and biologically active factors are then applied for
24 hours: Other time points of interest include 6 hours, 72 hours or 5 days.
Standard concentrations of agents and. factors are employed as described in the
35 literature. T cells in the cultures are analyzed by flow cytometry. Based on the parameters
altered by the indicated factors, biomaps are generated for the parameters CD40L
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t he dat abase reference bi omaps generated fromassay panel contai ni n
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cel l'ul ar pRmARALDiNRIR Krdwe: a gdgﬁ&Tarte%EG‘t@QMﬁ dre tDekRiidMBRgehRasEyis Sldws the'
cells that contain known 67103 PCT/USO1/ 07190~ genetic nutations,

e. g. 2§ur Kggognition of theRathway(s) thecandidate @gent acts en, Ry\vegmpasing theichappes in thgem
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RESPONSES The present invention is applied for the screening of conpounds
t hat |nh|08§?r\'?ﬁévﬂhé8?|°@atilﬂaw agenthin Ry fugter pdvintheditiiifyrfrthe blﬂf’@ﬁ:Ral

CDA+ T ceinlesmyememabome%e @aﬂa%"asé%l‘e‘ier‘iééa‘bldﬁ?ébsbﬁen&mdo?ir@ﬁ'x bSsdyUphandrgman
peri pheral blood CD3+ cells. l1s are isolated from human
containing cells with genetic constructs that selectively target or modulate specific cellular
25 pathways (e.g. NFAT, calcineurin, NFxB, MAP kinase, etc), or cells that contain known
genetic mutations, e.g. Jurkat cell lines that lack Ick, CD45, etc. (Yamasaki, J. Biol. Chem.

272:14787, 1997).

EXAMPLE 20.
30 REGULATORS OF T CELL FUNCTION - TH1 RESPONSES
The present invention is applied for the screening of compounds that inhibit the
activation of Th1 lymphocytes.
Human peripheral blood CD4+ T cells are employed. Other celis that may be
employed include the T cell line KIT-225, human peripheral biood CD3+ cells, human cord
35 Dblood T cells, etc. Cells are isolated from human peripheral blood mononuclear cells
utilizing Ficoll-hypaque‘ density gradient centrifugation as described (Ponath, JEM
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10 peripheral bl ood nononuclear cells utilizing Ficoll-hypaque density
gradi ent centrifugation as descri bed (Ponath, JEM 183: 2437, 1996).
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i dat e_agepts s allo e _recognition o e pathway(s) the
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Biol. Ch%@eened and biomaps generated that show the changes in the markers with the different
agents. Such compounds are given in The Pharmacologic Basis of Therapeutics. The
biomaps with the known agents are used to compare to candidate agents. This allows the
30 recognition of the pathway(s) the candidate agent acts on, by comparing the changes in the
level of the specific markers for known drugs affecting known pathways and the changes
observed with the candidate agent. In addition to further add to the utility of the biomap,
one may include in the database reference biomaps generated from assay panels
containing cells with genetic constructs that selectively target or modulate specific cellular

35 pathways (e.g. NFAT, calcineurin, NFkB, MAP kinase, etc), or cells that contain known
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10 272: 14787, 1997). EXAMPLE 22. REGULATORS OF MONOCYTE FUNCTI ONS The
present invention is applied for the screening of conpounds for nodul ating
15 nmonocwebmempdphage functions. Human peri pheral bl ood pOVOSYESI0ar €
used. Qther cells that may replace human peripheral bl ood nonocytes

i ncl ude: depsgc Mutdtons 086 YaRatiBN A6YS Bt IFBRMKCILDAS, 60 akiDy. BioH Chiedt.1 On
or negat I(;%% netic bead isolation, and nonocyte cell Tines THP-1 or U937.
Four x 1 f h’@%) bl ood nononucl ear cells/m are cultured in RPM

cont ai ni ng 10%fet al 20 bovine serumfor 2 hours. Non-adherent |ynphocytes
are renoved by gentle washing. The _follow ng are then applied for 24
hours: IL-1 (1 ng/m), IFN-y (50 ngFfYPEnd!-TGF-beta (10 ng/nm) (Dietz,

Basi csRes. Car di ol oBEGA AYORELOFHOGELL BORICTIONNITHoERESPOR®ES J. 18! 1620,
1997; Jafri, mn. Thronb. Henost. 23:543, 1997 ?I n subsequent Eanel S one
e@g{g al

or rmore of |ipEpeieyeRiciaKentionds @pplied)fer the 'sea fePmRpURdS thatphipit the
ng/ m), ldetidatioR®f 7h2M@hpRocytesl- 13 (30 ng/m ), osteopontin (10 ng/m),
thronbin (10 d LDL (100 mninally m)dlfled

e /m
LDL are addedL'J'ﬁ‘ﬁ“%m@ef'ﬂh??bpf‘(’f’ﬂré%"'*f dcEeissarsr erngpyg%m%gr colisethgt Mayebenr ee

factors (dRiguyed »ﬂmcﬁhemmgénwrau\@ba@cm &, @@mﬁare%blé@éd fr§ﬁf|' ﬁman
287: 860, 2000: de Boer at hol 188: 174, 1999; Berliner

I nvedP.  ®sTaheygl blegd myononuelsarcslly %‘%Q%ﬁ@&ﬁvmeoq'ef&@éﬁf%d'%é’%ﬁ"r‘fﬂ@@ﬂ as

descri be%sldés&hﬁad (Popatl YER (zalsamﬂsan:aégae Pollo%ind adREiehceldi @B plastid dFD4+
Hof man, ?od 92: 3064, 1998; Lj, C rcul atjon 102: 1970, 2000; Essler, JBC

274: 3036 FCls §6 isagtadfromy nepwadhereamb cells gpingYilignyi gaagrissic breds)as descshedn

t he par anghéew, 3l 168 €08, tzooﬂhe Pliieadd B gﬁ@heéﬁes ereQH@rﬁ)&ulﬁIré‘d afewr@u%lf or
t he paraneters |1CAM 1, Mac-1 (CD11b/ and

a,
L (DA dhifuesonianiparo e s ONUCSU |1 keled) a2 EbbO Ol -2 <4
il 3 ;
158: 5435 ha. ) Eqﬂsq{gym'?caﬂgz’t% ftdlzin :197%{ t°§g'§%{99‘&'ﬁgﬁar%@ﬁe'r”;s”o% TR
for addi mgnels anecrimareens AHAC(TudsmiBza (2Pnag/ml), 1118, dki7n Hs ¢S, tngpitraliziy andibody

01/ 67103 8’ %4éjsa‘?é/a%&?goctthg'ri@ﬁ%‘tmg‘?él:t&% K?agf%%lég &R 8 Ehé?ﬁ’:@?@c?ﬁﬁ%&her

| L-10, I Ssuée I N0 en ac I he,
TARC, ND@manﬁ’fESfilm&inm5a@Dgajay€D40 and CD36 (Param) Br. Med. J.

Arteriosclor Froadongheparelftit Qabasy tijracatod Feflors, M6RabELRheporated for
Phar 2icolthe paanietSspaplRaddetal, ad@kbetzdn caanSoud tymphﬁmterahtigﬁe(ﬁdsﬂt), CRRB32,
1995 NSashral . NG 8%, 10418 B S B B MRS
assay cordddingt foothe bibmtpiinclde dCAMSWNCBAOL, - @KA@(0De84)C Faage(GDSWBhC(ITu.di-mg
changes (HOMRY) nieRePl (EEREENCCaRR! Sk TR cEREE: Lt SRR
conpoundgCBne4yCcoae, Ch380CDBe, Phaémlcgaaglaetnﬁ@sarﬂ igtracEhgiaeiFert i cs. The
bi omags with tlg]a(?arlr%gt%\l"\g1 o% Qéll% ir‘131 {he cu ?ture are analyzed by flow cytometry. Anti-CD3 and
anti-CD4 antibodies are used to identify CD4+ and CD4- T cells, and non T cells.
CD45R0O and/or CD45RA are used to identify memory T cells (Teraki, J. Immunol
159:6018, 1997; Waldrop, J. Immunol. 161:5284, 1998; Picker, Blood, 86:1408, 1995).
Antibodies to the selected parameters are used with 2-4 additional colors. Readout
30 patterns for T cells cultured with and without SEB or costimulators can be distinguished.

A database of biomaps is generated from a panel of assay combinations that include
the presence and absence of each biologically active factor; and anti-inflammatory drug
compounds including inhibitors of T cell activation and/or T cell proliferation including
calcineurin inhibitors, FK506, cyclosporin, mycophenolic acid, methotrexate; as well as

35 immune stimulatory agents including pathogens or pathogen components, etc. are

screened and biomaps generated that show the changes in the markers with the different
93



conpare to candi date agents. This allows the recognition of the pathway(s)
the candidate drug acts on, by conparing the changes in the |evel of the
speci fi c wankenss f or known drugs affecting known pat hwayBCEUM/dT&90changes
observed with the candidate drug. In addition to further add to the
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P o et opaheseeatron(19 e, SEEESE oS/ TN |G Bt (G0
25  ng/ml), IL-13 (30 ng/ml), osteopontin ( 10 ng/ml), thrombin (10 U/mi), CD40L, oxidized LDL

(100 ug/ml), or minimally modified LDL are added to the initial three factors or may replace
one of the three factors (Brown, J Clin Endocrinol Metab, 85:336, 2000; Ashkar, Science
287:860, 2000; de Boer, J. Pathol. 188:174, 1999; Berliner, J. Clin. Invest. 85:1260, 1990).
Standard concentrations of agents are employed as described in the literature (Kaplanski, J.
30 Immunol 158:5435, 1997; Hofman, Blood 92:3064, 1998; Li, Circulation 102:1970, 2000;
Essler, JBC 274:30361, 1999; Brown, J Clin Endocrinol Metab, 85:336, 2000). Based on
the parameters altered by the indicated factors, biomaps are generated for the parameters
ICAM-1, Mac-1 (CD11b/CD18), IL-8, HLA-DR, TNF-a, IL-12 and MCP-1 (Devaux, Eur.
Heart J. 18:470, 1997; Kessler, Diabetes Metab. 24:327, 1998; Becker, Z. Kardiol. 89:160,
35 2000; Kaplanski, J. Immunol. 158:5435, 1997; Li, Circulation 102:1970, 2000). Other
markers of interest for adding to the biomap include CD14, PAI-1, urokinase-type
94
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2. The method according to Claim1, wherein one of said assay conbi nations
15 sinmulates an in vivo physiological state. 3. The nethod according to
Caiml owodQy/etiins 2, wherein one of said cell cultures isprarweetarodo cel l
culture selected fromthe group consisting of: a basal cell culture in the

?bstence Cﬁlasmhcbefraé‘dtl%ﬁ)r r@ebmmpmldoml L LoeiL-18 tt@@qe’a\#a&wﬁ%nﬁégérﬂblﬂdln
actors an

e n ent no i cal act|V|ty
sai d cel |2ty yt Mg ?'??"t‘ e@@%@r &’Dgr fé@g%réﬁs& @éﬁngémar&pPé@e in
the pr ESE(PGI%an Braividdf aczemrs?m@sa F@(Gh@lcéﬂd-l;@%rtéﬁww351353320609910@§1Hemy,

activity odf the effect of a biologically active
agent on Agte@gﬁqler %gmé“tﬂ gloﬁrjru% ?n& 9% AR Sretodi Qéfd'%‘{aégepﬁﬁméﬁﬂol §2Pn
;/. Vo, 5¥m$L¢J|DlQ :S¢i4) 1|gbsswaﬂ axgscombe STthedrab men@bgw a2t d@}s REBh, leotnat inh8sts a{nﬁ
e o ure, ne as.in saj siologjcal state, in e
p)rlgsence g‘r‘@"‘ aééhnhﬁa??ﬁsﬁ”nﬁﬁﬁ%yn f\6ed §‘i P%tﬂ?gquoms A ase Qfblomarst at e
envi ronnﬁmtgehérat)éd)wbdﬁ aaphraﬁmyas@amomna@ans atﬁui .ﬁauaér%ewra ﬁftﬁathéi%@éﬁlbed
that result ral it at hways a h sai d physi ol ogi cal
State - enlsiRohDoR stpDs alidherd SradaieRgod 20 A NioMa] SeaP LR SWBRt to
sai d assayangediniied markerdith fr@xhﬂér‘eﬁgarﬁﬁctaﬂiceﬁégbmfs COAEP ddPipoRAd$ e glven in
sufficie measuring a suffjcient

for said a to affe aid cells
b offhg RRmaRoipgE s dhetagrticss dbe PRIawsHiihe Ko BUg s Sreeciin
condi t i Oltoh@aﬁélﬁudfefhdidwé agéntk £ This dllows RS FRIGBYISItIGH 6f the\pakies (4)ihd Béhdldate
regul ati o 35 the rodughlon of saj dégara ters; _and conparing the

ool "ot Bud arts 08, & uliarnadhs Fhariees it e © SRPGIMCHEHErHIor Knah 48990
01/ 67 103 dﬁ%fﬁgﬂ&b&@?damamﬁdtaé chRafRY obea’oe@ @ith &t canariaedirug h th additsiito of
sai d agent on id cel] % fnt glturels ccieve Ofﬁiége effect of, said
agent on Ui Qg 1 giteg the pigman Hn9 |ngu in#hg dataPRSRIreiERrR PGPS
d ai ne4, gdnefememfrsmlaisawsm@h @amteminngeas ewth@ametﬁmm&bcts‘mrse&eﬁvewwbet
bi ol ogi cal I ct i ve agent and said contro i nati

sai d ager?tr ulate sPreflf seIUR Rt €9 @Fmﬂif\i‘\aFYMéﬁ%ﬁﬂ@sar Be'l§et|"f=‘t %Qﬂt?'l]r e

conpri sekndwn Jg(énawﬁ@ltatroyss Q. gdcbfssrd%n&.eﬁ@ ly ahiip Afn. IS el @bﬁ@t 951995 20ED,
physi ol ogi cal state. 7. A method for preparing a biomap for a pl urali ty of

pat hways eiGkoci at ed W|th a physiological state of interest of cells in a

cel I culture, sigit§l pERINABEISIAINREL thisNBverkiOh T8 hatlliniiad 3o tRSparf&liar rﬁéthbaksnsg ssay
conbi nation in said physiological state of interest as a resul dlng

to s&Pd PEptPcels qalldiees Fimpl3necips o orReT PRI r9RISAISHRSEHREh RS SUE'BTT]aNc,‘@%t i ng

for a ti rHBis%!Hoftb(ldeqmdei’éioéd‘méﬁﬁhestétnﬁﬁnﬂbwUQéd)lgérér’M|s frhp@pdsdoftctiBingcel |
cul ture dlfferl g n at |east one copponent fromsaid test cell culture,

wher ei n PEftf gmerg%lﬁnlyb%nchlsfrﬁ)&tr@ndeg tg Il'B‘Ft(S'@ﬁ’ geaneyof dhe presentjayAntign
ot her eniHiehwH 'Uearfmlt@G%N tyothe appended claims.

As used herein the singular forms "a", "and", and "the" include plural referents
25 unless the context clearly dictates otherwise. Ali technical and scientific terms used herein
have the same meaning as commonly understood to one of ordinary skill in the art to which
this invention belongs unless clearly indicated otherwise.
The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the subject invention,
30 and are not intended to limit the scope of what is regarded as the invention. Efforts have
been made to ensure accuracy with respect to the numbers used (e.g. amounts,
temperature, concentrations, efc.) but some experimental errors and deviations should be
allowed for. Unless otherwise indicated, parts are parts by weight, molecular weight is
average molecular weight, temperature is in degrees centigrade; and pressure is at or near
35 atmospheric.
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measuring at |east four paraneters associated with said plurality of

pat hways and conparing the neasurenent of said at |east four paraneters
wi th the weasemeirent froma 20 control cell culture, andrepUsodiTNy sai d
measurenents of said test cell culture and said control cell culture to
produce a biomap. 7. A method for preparing a biomap dataset for a

pl urali t at hways 25 associated with a plurality of physiological

st ates of hﬁft'g%meefs cells in cell culture, said nethod conprising:

formul ating a Ranela At for BHAIYAIRE thRSETRY §péTBiolb’gidaW§cﬂv@ aﬁﬁhf’on a ceII ina
physi ol ogi states of interest as a resul Ing to said cultures in

sai d assa{*‘fﬁ CHHYenUgnD AL leash g Self cyitige asF%)bF%‘F’Q'inﬁt'%ﬂ? {2 a4 /rpst gpe gell

period ofcuttum&nﬁrfseelaﬁﬂaséaq ¢dmhmloﬁamdw BhMakOhROideRrs StifffcRnPto BRvide a
i nt er est, at | east one said assay conbination is a_test assay

conbi nat |p6‘MS'8 alcabﬁ@teapfd'aiﬁf%mve'&ns aélﬂaﬁht?”é’ Ratawaysi IR gaidieellin saidicell @ifare;

Cormonentantﬂrama%ab@b t@ﬁéul@ﬁé Is Ladlitcultere |amﬁld1fa%wr§| SaRRetheacofPhsiRg: @
other environnental condition

factor, ablolo actlveaen%e(j

measuring at '?Q) pe BéWQF?e?eﬁaé‘} lcabtpres vth faidhbiglopigally astiye @agnip
pat hways; 35 qﬁxmbafmglgaxam@u Bﬁﬁﬁéﬁmrﬁéiﬂregéec&@é@nﬁ?odnﬁﬁé ahg@ur paraneters
wth the measurenent froma control culture, and 97 WD 01/67103

PCT/ 1801/ 07190NS3S5ERY ARFATatens Mass deyelsferrnadp said RRWAYS: cel | cul ture and

said control Ci/ﬂ{érewlihb%ﬂerbﬁce@ﬁ\%%v@lsbé Qn'aﬁ:ﬁtlvegof theeeffeet BOshid BRRIgH-Ng
Claim?7, further conprising the step of conpiling a 5 plurality of sald

bi omaps iative agRriPRS@id ¢!l Ciltyies hod for characterization of a biologically
active agent according to its effect on cellular signaling pathways, the
nmet hod conprisjng: contactin ﬁ% panel of cell culture assay conbinations

with said ager; 10NedPeihafAscemdifiggeClaim i wihergin: onenefsaif psayombiRations ar

par angt ers,m@a@@lgnsnam,othg,galébtcapgtatel ntroduction of said agent; deriving a
bi omap dataset fromsaid changes in paraneter readouts, wherein said

bi omap conprises data nornmalized to control data on the same cel | type

under control 3 condiHe ﬁi‘éﬂaooaagcdwiﬁg&bm@lﬂﬁ PBUbr IR GhSrei @n8Rifl $Hid &I1ISO
that the set of data in the %PI s suffici entI¥$| nfornmative that it

can di scrirRaiea Pﬂ'étr%ﬁ\é"‘cﬂf”r%é?l%tﬁd M HRGFPUEANSIstRg gt @ Rasalell cyltvie,in

conpar i Nghé absertesTagaidl plckHSla basdl ceRamas e thd ghepce af agiatfaétorsi@icemnthee
t he resence of variation, wherein the preslggce of variatjon indicates a

di f f éPendEesaCe 10k 38r 3qant of spowm phygieingicalAckvide Seid ¢al tyrRaIn the REesanRay 20

said factors, or said cell culture in the presence of said factors and a compound of known
physiological activity.

4. A method for evaluating the effect of a biologically active agent on a cell
25  culture simulating a physiological state of cells in vivo, whereby said physiological state is
simulated by employing the same type of cells in the culture medium as in said
physiological state, in the presence of a medium containing factors simulating the
physiological state environment to provide an assay combination, and parameters are
measured that result from a plurality of pathways associated with said physiological state,
30 said method comprising:
adding said biologically active agent to said assay combination and incubating said
assay combination for sufficient time for said agent to affect said cells;
measuring a sufficient number of a plurality of parameters associated with said
physiological condition to ensure that at least two pathways are involved in the regulation of
35 the production of said parameters; and
comparing the level of parameters observed in the presence of said agent with a
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10. The method according to Caim@9, wherein said panel of cells conprises
at | east one assay conbination conprising two or nore factors acting on
sai d cel IwO 01/d7103The et hod according to C ai m 10, wherei nPeRUSIPEM® Of
cells conprises at 25 | east one assay conbination sinmulating an in vivo
physi ol ogofftdl k8§ BomBidatiole nmethod according to C aim 10, wherein said
conparing step conprises; . conparing said biomap dataset for a single

bi ol ogi cal |y dereky hgshtect of %‘%?Qﬁ”gpf‘tsﬁ'do‘?e"sﬁl fe g redictive qf theyeliestfhase
t o det er arEagdhe bh aidSHysioloaidapétbin bches a pattern in 30 said database,
t hereby characterizing said agent according to its effect on a cellular
signaling pathway. 13. A nethod according to any of clains 1, 4, 7 and 9,

wheregn sai d @l | s Tt mdthddreddtofdid o Shaifi8 4V KEFEIA7 8813 BRYLibiSGitA0 5iR0 14.

A nmet hod according to any of clains 1, 4, 7 and 9, wherein said cells are
sel ect ed SVERTERY SQrpiiges 834 PiAlqdicplly peiiveRaenbpnd paid SpntEol asgr)enmRiaation is
neopl ast ifeCIsbi t epithelial cells. 5 15. A nethod according to any of
claims 1, 4, 7 and 9, wherein said cells are genomcally nodified cells.
16. A nethod according to any of clains 1, 4, 7 and 9, wherein said

bi ol ogi cal |y eacti vieagRtHod Sccdfdify S UISimCHAALRM sdifl cbll- cufiuretbBBrises a
according, to anggof claips 1 wherein said biologically active

, : , 4, 7 and 9, . 21 N
agent!0j s Prglity ot diffecant pell types agsogisteshuittheie PRYSiRodical#tafeof claims 1, 4, 7

and 9, wherei In gititod €l Brepasng é%i@r‘ﬂﬂ?tfbﬁbi Slirafi§! bf_srpaﬁdayé ab&5idted® WithOh
sai d ass%qonbj nations conprises at least two of TNF- a, | FNy, [L-4,
| L- 13, hiPSysipiogicabsiate qf interest ofgefls isa cellpylturs, gaigdnethed eP8PUPri se at | east

two of | CAM 1 fotefiddng B- @6l @6l icOiturE- £3k§ donbindtibn8n i physibRbRYI Biatd-g8 1,
HLA-DR, |P-10 and MG 20 oA nmet hod accor di n%] to any of clains 1, 4, 7

19. ,
and 9, wHdPEShasA gpstilt|q9f 2dding toetRith R Fuilre Anpfurplityedf f&ciors in abamovnt énénd

at | agst iii@afihg forihiraé safficeAt® iRaldePsEd PAPIIGILGIES stk dn@apEoritdP caIf cditdre (X,
| FN-y, 1L-4 i stam ne and -1 activities; sai d paraneters

,. 1L-13, h IL-1, and s
conpri se Sifferingdr at legst Qe samaanent fremsaid testscallquiturg, whereis) $aid pomponeng can
MCP- 1, Eeleaxfddtor, £BBbgiddiyatiive dgBnilét ciél dvionméntdibonditigRt hod according to
any of clains 1, 4, 7 apnd 9, wherein said cells are epithelial cells and
fige 2€ 1825t tayps

at | east one J&fe%H Fﬁé@ﬁtﬁﬁsaséﬁ%tﬁpé’@@ $aid piiaiity Pf/\BatBYV_aYNFU%,
| FN-y, | lcofhpatihg ihe mB8surbménesitsald ati16gst fatpafathsteRNiANBE ShsasORMYt SR
| east_two O ICﬁM%,
20  control cell culture, and
recording said measurements of said test cell culture and said control cell culture to

produce a biomap.

7. A method for preparing a biomap dataset for a plurality of pathways
25 associated with a plurality of physiological states of interest of cells in cell culture, said
method comprising:
formulating a panel of cell culture assay combinations in said physiological states of
interest as a result of adding o said cultures in said assay combinations a plurality of
factorsin an amount and for a period of time sufficient to induce said physiological state of
30 interest, wherein at least one of said assay combination is a test assay combination and
one a control cell culture differing in at least one component from said test celi cuiture;
wherein said component can be a factor, a biologically active agent or other environmental
condition
measuring at least four parameters associated with said plurality of pathways;
35 comparing the measurement of said at least four parameters with the measurement
from a control cell culture, and
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I L-8, M p-3al pha, MCP-1, E-cadherin, HLA-DR, IP-10 and MG 30 21. A nethod
according to any of clains 1, 4, 7 and 9, wherein said cells are colon
cancer cavdsl/6mos at | east one of said assay conbi nati on cpapUssley1@t | east

two of I1G~ I, TNF-a, IFNy, IL-1, TG--R EG- and IL-6 activities; and
sai d paranet errécd?@nﬁgrsb&l&néésurérﬂéﬁth oF ¥8idaést(cebhiiure Bhdshid, coftroell culture to
carci noenbryoni c_.anti gen (CEA), EG--receptor, E- 35 cadherin, CD87 and a5 R

1. 99 WORK @@0’[19@?/ USOl/ 07190 22. A nethod according to any of claims 1,
4, 7 and 9, wherein said cells are prostate cancer cells and at | east one
of said assay conbinati ons conprises | east two O

5- di hydr ot es%l@st erd'nﬁ‘@ meied gccqrging to ﬁ;i_la"i’ ff@%w@eﬁsm%mﬁ steg-of pompiling a
acti vet i @hraitpaf s#id Bionfeysanatdatsbagenpri se at | east two of prostate specific
antigen (PSA), E-cadherin, 1L-8, 5 vascular endothelial growth factor
(VEGF), epidermal growth factor receptor, and Her- 2/neu. 23. A nethod

according to @y ofa ﬁiemdmfoichéracténﬂé‘ﬂbn%f ablogidally attileCRen® addRding e Ast
cancer Cef@JS and % east %ﬁ? y conbi nati ons conprises at | east
two of eeken e rSHQDaH‘g FY"B%%@‘%'B csmeeanm L-1, TNF-a, IFN-y, IL-4,
IL-13, TG 3,005@“@@6 pbhelfof a6l I:L‘fltdré a§sayéﬁbd1mtldn§64ﬁﬁl§ﬁﬁ n@OWD“ se at
Ieast two of | CAM,1 E- cadherin

car cilRoenbr yorifOrdiRgic b@?rge(sdﬁﬂ Ieag@urr@@%rﬁpbqellulﬁ{)p?,rap*&iqrégw% as g ppgyit of
(CD87) anﬁtr@@eﬁﬁn ofidaidgeny Met hod according to any of clains 1, 4, 7 and 9,
wherein said cells arge endd%;%ﬁel i al cel I s and at | east one of sai d assay

conbi nat i ons E§AYPY SRiomap tirQE gid chgnges ip@aransier repdputs, wherein sqng 13,

hi st ani ne:uonhép Bomphsdsddtaatdriméiizdde, c@lﬂﬂ)l wi@iatlon 6 %ambeéem %%Wnﬁéﬁc@ﬁtrdleas'f
two of al gi/bet ag3, el ectin, KDR, uP

P-sel ect i m%mrsﬂhﬂﬁmwwggﬁ@ &5 @ire oplipized w:haé th%éefRo? dafa ipghe’ 20

CD1055an®|ﬁ§31|s shticiéntiyEihivodlafrcoiat it R@nt dschifinlé tifd Mode of acflon 6r AMetihal
wherein nglﬁd cells are endothelial cells and at | east one of said assay

conbi nat *ORE YARAISIES at | east two of angiotensin-11, TNF-a, t hr onbi n,
|FN-y, 1L-4, ldomparingisaicebiohrp ditedet 164 eléfé@dcélahorﬁé;ddélasat gbdéetrhinitthes;

d d t I t t V 1 E-sel
el cot | n PIEAES LIS VAS B e BEFAeDet OpFSIARN iieles § Beroeyl e Pty

angi ot ensif the &gumt h ta dejulangignalingAGwayr oki nase-type pl asm nogen acti vator
receptor (uPAR), tissue factor, and CD36. 30 26. A nethod according to any

of clkainms 1, 4, 7 and 9, V\/nereln said cells are T |ynphocytes and at | east

one of said asmay qmmhembdmeommmblcsaam at wherapit sdidvpamdl of Seidturhpisescal
enteroto | L-4,

|L-1, 11-2,
| L- 6, )Ii eapt °1‘fai%ay ‘?%’%amf‘l_w%’”s‘gﬂ3‘”%@?@9’%%{4% ﬁ&@g;ona.md %?];{éd par anet er s

conprise at |east two of

11.  The method according to Claim 10, wherein said panei of cells comprises at
25 least one assay combination simulating an in vivo physiological state.

12. The method according to Claim 10, wherein said comparing step comprises:

comparing said biomap dataset for a single biologically active agent to a plurality of

biomap datasets in a database to determine whether said variation matches a pattern in

30 said database, thereby characterizing said agent according to its effect on a cellular
signaling pathway.

13. A method according to any of claims 1, 4, 7 and 9, wherein said cells are
primary cells.
35
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CD69, al phakEbeta7 (CD103), al phadbeta7, IL-12R132 (CD212), CD178 (Fast),
CD40L 35 100 WO 01/67103 PCT/USO1/ 07190 (CD154), intracellular TNF-a,
intracel woare61ih3 2, intracellular IFNy, intracellul ar |LrdT/USBRE190and
CXCR3. 27. A screening systemfor determning the effect of a biologically

active agent 4. on A njdysd a&mlﬁ@ko %hﬁfoe cléim§ﬁ| h PainaV# pheRbini s CEQ/Laresai d
system CO%%JO ganel rrgrl Si ng | east two cell culture assay

conbi nat i§ ﬁgﬁ“l@ r@ok!%ICPES e gt 'P‘%%’}E?"aﬂ \ﬁﬁ"s fRHHOBYIES ARFQRIAStiA Felie ar'éast
four pat kepasiiai eéllsi nduci ng sai d physi ol ogi cal state of interest on said

cells, wherein at | east one of said assay conbinati ons conprises said
biologically active agent; assay reagents for neasuring at |east two

parangt ers assci atﬁe%éthdd"laﬁc’@irdini}@o BAY Brelkims and, 2 AR WHRERSHT cdiR'are
ogical culture in relation to at |east

anal yzi ng_the, tafro idbio
one cont?-’ﬁ ‘@ﬁ 5]09519 ﬁ? ure of known activity. 28. The system according
to Caim27, wherein said data processor conprises a plurality of biomap

datasets in a database er ei i omap datasets are prepared 15
according to t1% rTéAtm?H"aéAC Hﬁrt‘%% ?Fy@feﬁ|?+ﬁ$‘?1 497 ap I?aWBF'p If biglegically
| east tweched hgeritlid &t Brgamdonipdnat i ons conprising endothelial cells,
wherein at | east one of said assay conbi nations conprises a sufficient

amoudf of TNF-a, I|FN-y and I'L-1 to induce an inflammtory response from

sai d endothel i@l  20metddSaccariingitd &t ofalimt 1PUEEQRY 9 Whateid §28 bidkscal
sai d assar%lconbl nations. 30. A panel conprising at least two cell culture

assay coO Y%?@%H&%aﬁﬁ?q%%%t neopl astic breast cancer cells, wherein at

| east one of said assay corrbl nations conprises a sufficient anount of at
| east three of, estro . anti body to Her-2/peu, and IL-1b 25
activities thadi n(ﬁjgﬁq%%d ﬂ°9°é@f‘9 5 éﬁ%tof cigiresr, der 120 vehergin said eells.are

cancesp C@nHSthbﬁal\dews)andiéﬂeaﬁ oheoF s&if faeﬁay%m:ﬁanoha cOinpli€sdt | REmR ofsmrd
assay conbi nations. nmet hod according to any one of Clains, 1, 7 and

9, wher ei% e bré. n‘bﬂé h&ttafﬁ'aﬁoﬁné'sféa&a@tyﬁﬁﬁnam 6@@ R?@mtﬁsse%owrﬁe@td@@%m |y
active agRybf ANMAOWEARLY H-S418&iInC Plseledn ALIY, WidRL1, Botdxia, EBST, MOLDR, 1IF94

and MIG.

20 19. A method according to any of claims 1, 4, 7 and 9, wherein said cells are
endothelial and T cells in a coculture and at least one of said assay combinations comprises
at least two of TNF-q, IFN-~y, iL-4, IL-13, histamine and IL-1 activities; and said parameters
comprise at least two of ICAM-1, VCAM-1 E-selectin, P-selectin, IL-8, MCP-1, Eotaxin,
CD31, HLA-DR, IP-10 and MIG.

25
20. A method according to any of claims 1, 4, 7 and 9, wherein said cells are
epithelial cells and at least one of said assay combinations comprises at least two of TNF-a,
IFN-y, IL-9, IL-17 and IL-1 activities; and said parameters comprise at least two of ICAM-1,
IL-8, Mip-3alpha, MCP-1, E-cadherin, HLA-DR, IP-10 and MIG.
30

21. A method according to any of claims 1, 4, 7 and 9, wherein said cells are
colon cancer cells and at least one of said assay combination comprises at least two of IGF-
Il, TNF-a, IFN-y, IL-1, TGF-B, EGF, and IL-6 activities; and said parameters comprise at
least two of ICAM-1, HLA-ll, CD44, carcinoembryonic antigen (CEA), EGF-receptor, E-
35 cadherin, CD87 and o5 f3 1.
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22. A method according to any of claims 1, 4, 7 and 9, wherein said cells are
prostate cancer cells and at least one of said assay combinations comprises at least two of
5-dihydrotestosterone, TNF-a, IL-6, IL-1, TGF-B, EGF, and IGF-Ill activities; and said
parameters comprise at least two of prostate specific antigen (PSA), E-cadherin, IL-8,
vascular endothelial growth factor (VEGF), epidermal growth factor receptor, and Her-
2/neu.

23. A method according to any of claims 1, 4, 7 and 9, wherein said cells are
breast cancer cells and at least one of said assay combinations comprises at least two of
estrogen, IL-4, antibody to Her-2/neu, IL-1, TNF-a, IFN-y, IL-4, IL-13, TGF-B, EGF and IL-6
activities; and said parameters comprise at least two of ICAM-1, IL-8, MCP-1, E-cadherin,
HLA-Il, CD44, carcinoembryonic antigen (CEA), EGF-receptor, poly-lg receptor, uPAR
(CD87) and asp.

24, A method according to any of claims 1, 4, 7 and 9, wherein said cells are
endothelial cells and at least one of said assay combinations comprises at least two of
VEGF, FGF, EGF, TNF-a, IL-4, IL-13, histamine, IL-8 and IL-1 activities; and said
parameters comprise at least two of alphavbeta3, iL-8, VCAM-1, E-selectin, KDR, uPAR
(CD87), ICAM-1, P-selectin, thrombomodulin, Tissue Factor, MMP-2, MMP-3, as 1, oy Bs,
CD105 and CD31.

25, A method according to any of claims 1, 4, 7 and 9, wherein said cells are
endothelial cells and at least one of said assay combinations comprises at least two of
angiotensin-ll, TNF-a, thrombin, IFN-y, IL-4, IL-13, histamine, PDGF, oxidized LDL. and IL-1
activities; and said parameters comprise at least two of ICAM-1, VCAM-1 E-selectin, P-
selectin, IL-8, MCP-1, platelet-derived growth factor (PDGF), MIG, PAl-1, angiotensin
converting enzyme (ACE), urokinase-type plasminogen activator receptor (UPAR), tissue
factor, and CD36.

26. A method according to any of claims 1, 4, 7 and 9, wherein said cells are T
lymphocytes and at least one of said assay combinations comprises at least two of
Staphylococcal enterotoxin B, anti-CD28, anti-CD3, anti-CD49d, IL-12, IL-1, 1I-2, iL-4, IL-6,
IL-7, IL-13, IL-15, IL-18, and TGFp activities; and said parameters comprise at least two of
CDe69, alphaEbeta7 (CD103), alphad4beta?, IL-12RB2 (CD212), CD178 (FasL), CD40L
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(CD154), intracellular TNF-a, intracellular IL-2, intracellular IFN-y, intracellular IL-4, CCR3
and CXCRS.

27. A screening system for determining the effect of a biologically active agent
on a physiological state or cell pathways of interest, said system comprising a panel
comprising at least two cell culture assay combinations comprising cells and at least two
factors affecting at least four pathways for inducing said physiological state of interest on
said cells, wherein at least one of said assay combinations comprises said biologically
active agent; assay reagents for measuring at least two parameters associated with said
pathways; and a data processor for analyzing the data from said biological culture in
relation to at least one control biological culture of known activity.

28. The system according to Claim 27, wherein said data processor comprises a
plurality of biomap datasets in a database, wherein said biomap datasets are prepared
according to the method set forth in Claim 7.

29. A panel comprising at least two cell culture assay combinations comprising
endothelial cells, wherein at least one of said assay combinations comprises a sufficient
amount of TNF-a, IFN-y and IL-1 to induce an inflammatory response from said endothelial
cells; and a test agent present in at least one of said assay combinations.

30. A panel comprising at least two cell cuiture assay combinations comprising
neoplastic breast cancer cells, wherein at least one of said assay combinations comprises a
sufficient amount of at least three of estrogen, IL-4, antibody to Her-2/neu, and IL-1b
activities that induce said test breast cancer cells to simulate breast cancer cells in vivo; and
a test agent present in at least one of said assay combinations.

31. A method according to any one of Claims 1, 4, 7 and 9, wherein one or more

of said assay combinations comprises a biologically active agent of known physiological
activity, and a test agent.
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