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5 The m crobial, plant, and animal (e.g. invertebrates) kingdons
constitute ﬁkﬁgnﬂﬁﬁural repositories of active ingredients with varied
physi co- chem™al and medicinal properties. The U S. and ERffp¥#L03 - -~
phar macopei as are replete with exanples of nedicanents 10 derived from

nat ural sources. See U. S. Pharmacopeia 1995 (United States Pharnmacopei al
Gonvention, Inc., 1994) and Martindal e,” Be@ Extra Pharmacopei a 31 (Royal
Phar maceuti cal Society, 1996). Many antim crobial agents (e.g.,
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fuscarinic (e.g., acetyl chollne 50, ' éhilnﬁscar‘h c (e.g., atropine and
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I n plant ext al so retain their biologica

potency. In :Tgﬁ‘iggg%/%%a%%&g’%égﬁbg af?%%g[é%fl?#’ém' feopha?th b gi cal
properties of MahbindadbeurRhewdhxirehRharnacopein 31 KRopalphar macol ogi cal
systems and apfayfaduidal Wedlet§o! 2bb8). Ofudhe tRIRILRELEAP RGNt ur al
source. See, ?é991,1}2£¥¥i1f}ﬁ§, %%%ﬁgﬁbggorléévxﬁid gminoglycosides),
15 antifungals (e.g., amphotericin B and nystatin), anti-
parasitics (e.g., quinine), cardio- and vaso-active
agents (e.g., cardiac glycosides-digoxin, ergot
alkaloids, nicotine, and oxytocin), anti-inflammatory
agents (e.g., aspirin), muscarinic (e.g., acetylcholine)
20 and antimuscarinic (e.g., atropine and scopolamine)
agents, neuroactive agents (e.g., curare, physostigmine,
and opiates), anticoagulants (e.g., heparin),
antineoplastic agents (e.g., vinca alkaloids, taxol, and
podophyllotoxin derivative etoposide), and hormones
25 (e.g., estrogens, androgens, progestins, peptide
hormones, and growth factors) were discovered as natural
products. See, e.g., Goodman & Gilman’s The
Pharmacological Basis of Therapeutics (9th Edition
McGraw-Hill, 1996). These examples suggest that some
30 active components in plant extracts may also be purified
and still retain their biological potency.

In most of the above examples, the salient
ethnopharmacological properties of the compound were
characterized in known pharmacoclogical systems and assays

35 only upon isolation of the compound from the natural
source. See, e.g., Turner, R.A. Screening Methods in
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Phar macol ogy (Acadenic Press, 1965) and Turner, R A, Peter Hebborn
Screeni ng Met hods in Pharnmacol ogy, (Vol. 11, Academ c Press, 1971). Wiile
the process of determ ning or substantiating activities of plant 5 Extracts
may be di scoVRPEPIY t he screening of their individual conBERUEYHR08uNY~ Of
these extracts may have additional pharmacol ogical activities that may not
be evident fromthe extract's known, if any, ethnopharnacological
background of its individual 10 conponents ~(e.g., the extract's ability to
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The characterization of defined active natural

compounds, either derived from natural sources or

15 produced synthetically or semisynthetically, constitutes
the pharmacological basis for much of Western Medicine.
The process of distilling an ethnopharmacologically
active plant extract down to a single active principal,
however, may result in a loss of biological activity for

20 a number of reasons (e.g., a particular compound is
unstable during extraction or in the purified form, the
compound may react with chemical entities in the extract
during purification, the compound is fractioned out
during purification, or, more importantly, the

25 fundamental basis for ethnopharmacology does not always
reside in a single active compound being present in the
extract but rather is a result of the interaction of two
or more active compounds found in the extract). Thus,
the likelihood that more than one compound present in a

30 plant extract could contribute to a net pharmacological
response of the extract, as well as a genomic means to
identify such compounds in a natural product, is a novel
pharmacological concept.

The present invention provides for a genomic
35 screen in which an extract from a plant may be



i dentify such conmpounds in a natural product, is a novel pharnmacol ogi cal
concept. The present invention provides for a genomc 35 screen in which an
extract froma plant may be WO 98/ 20163

PCT/ US97/ 20 gz Characterized for its potential biological properties
whi ch may o?ﬂﬁrrgg?alnﬁgt be related to the known, if any, et hnRHSIW&IA vgi~cal
properties of the extract. The present invention represents a novel
approach to the 5 analysis of the potential mechanisn(s) of action of plant
extracts, as bharanﬁeri;é@gf&mﬁits'h@tehh&aapbﬂﬁidgi&éﬂ<§£aper%ﬂdsa means for
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type, wher £0 nphhemacspoirdl Yseaforf anndxisting plamiaceatiagl, i sol ating
protein or RNA fromthe conpound(s) treated cell type; and identifying
which 25 of the conmpound(s) also result |n t he expreSS|on or suppression of
the protein or RNA which i s neumpasy ddenconcentration in the

untreated cell type. In one aspect, the invention features a method of
identifying a pharmaceutical, the method comprising the
steps of: administering a plant extract to a cell type;
15 isolating protein or RNA (e.g., messenger RNA) from the
plant extract treated cell type; identifying which of the
protein or RNA isolated from the plant extract treated
cell type is not present in the same concentration in the
untreated cell type (e.g., a protein or RNA which is up-
20 regulated, down-regulated, turned on, or turned off in
the cell type by the plant extract); administering
compound(s) to the cell type, wherein the compound(s) are
found in the plant extract; isolating protein or RNA from
the compound(s) treated cell type; and identifying which
25 of the compound(s) also result in the expression or
suppression of the protein or RNA which is not present in
the same concentration in the untreated cell type.
What is meant by "plant extract" is a collection
of different natural compounds which are isolated from a
30 plant (e.g., from the leaves, bark, fruits, flowers,
seeds, or roots). Examples of such an extract is an
extract from the tree ginkgo biloba. What is meant by
“"cell type" is either an isolated cell (e.g., derived
from an organism such as a human or animal) or cells
35 contained within a tissue or an organ from an organism.
The cell type may be a normal cell or a diseased cell




What is nmeant by "plant extract" is a collection of different natural
conpounds which are isolated froma 30 plant (e.g., fromthe | eaves, bark,
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administration of the plant extract or compounds to the

15 animal. The protein may remain within the cell type or

secreted outside the cell type. Examples of such

proteins include receptors, growth factors, enzymes, or

transcription factors.

In another aspect, the invention features a method

20 of determining the genomic response of a cell type to a
plant extract, the method comprising the steps of:
administering the plant extract to the cell type;
isolating protein or RNA (e.g., messenger RNA) from the
plant extract treated cell type; and comparing the

25 protein or RNA isolated from the plant extract treated
cell type to protein or RNA isolated from the untreated
cell type. '

In one embodiment, the method further comprises
the step of identifying which of the protein or RNA

30 lsolated from the plant extract treated cell type is not
present in the same concentration in the untreated cell
type. In a further embodiment, the method further
comprises seguencing the protein, RNA, or protein encoded
by the RNA, identified from the plant extract treated

35 cell type which is not present in the same concentration
in the untreated cell type. In a still further
embodiment, the method further comprises identifying the



pl ant extract treated cell type; and conparing the 25 protein or RNA

I solated fromthe plant extract treated cell type to protein or RNA
isolated fromthe untreated cell type. In one enbodi nent, the method
further r@?'iﬁﬁ? he step of identifying which of the proteln or RNA 30
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Detailed Description of the Invention
is It is believed that one skilled in the art can,

based on the description herein, utilize the present

invention to its fullest extent. The following specific

embodiments are, therefore, to be construed as merely

illustrative, and not limitative of the remainder of the
20 disclosure in any way whatsoever.

Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art
to which this invention belongs. Also, all publications,

2s patent applications, patents, and other references
mentioned herein are incorporated by reference.

P Extracts and_jits Individual Com
Plant extracts may be prepared by standard

chemical extraction techniques (e.g., using water to

30 extract hydrosoluble compounds, alcohols and acetone to
extract liposoluble compounds, or mixtures thereof). The
extract may then be further purified to decrease the
number of compounds in the extract, or even isolate a
single compound or compound class, by using standard

35 techniques such as chromatography and crystallization.
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Phar macol ogy and C i ni cal Perspectlves edlted by P. Braquet (J.R Prous,
Sci ence Publ i saentis Sesteiiron. cSnsilc1P8eNts GaliRo1deitheBt oMM (C) P
2201 (1967); and Nakauishi, Pure & 5 Applied Chenistry 19:89 (1967

| dentification of Genom c Events by Isolating Protein The t ar get ceI I
types, in culture, afFBenhkpryeet pMetdmesandnatuliturepome harveatedt

_cl_(r)]nce(r)lt rati onkeford md)laﬁerenklpasﬁréet@ a sdt %&?&r&éi&h(ﬂ‘ PQPig oba) .
e procedyy £n By, zﬁ% rfnel g yaﬂpgﬂzeg%é oof:egi&% rgg*amarge t1ssue or

organ of an organism béen expose doses, of
a plant exi% aE¥°°ﬂ¥€'%éMYsb<§r§iP%@§1Yaﬂplm foocelds firem swltdxdetzed in

det er geni zed biddws o orggan bfean Sbgamidh tHat\BaudObeen exposed to a
dose, or multiple doses, of a plant extract. The cells
are lysed, and the proteins are solubilized in
detergenized buffers (e.g., Tween 20, SDS, or NP-40

15 available from Sigma Chemicals, St. Louis, MO). The
proteins are separated by two-dimensional gel
electrophoresis, with isoelectric focusing in the first
dimension and a gradient gel electrophoresis in the
second dimension. See, e.g., Ausubel, A.M., et al.,

20 Current Protocols in Molecular Biology, pp 10.3.1~-10.4.5
(John Wiley & Sons, 1987). This is an extremely powerful
method for examining complex mixtures of proteins (e.g.,
as many as 1500 proteins may be resolved in a single 2-D
Gel). See, e.g., 0 Farrell, P.H., J. Biol. Chenm.

25 250:4007-4021 (1975). '

The pattern of protein expression may be
visualized by Coomasie Blue staining (Ausubel, A.M., et
al., Current Protocols in Molecular Biology, pp 10.6.1
(John Wiley & Soms, 1987)) or silver staining (Ausubel,

30 A.M., et al., Current Protocols in Molecular Biclogy, pp
10.6.1-10.6.3 (John Wiley & Sons, 1987)). The cells may
also be pulsed with a radio-labelled amino acids, e.q.
s35-Methionine (Amersham Corp., Arlington Heights, IL),
and the pattern of labelled protein expression on the 2-D

35 Gels is detected by autoradiography. In the case where




15 availabl e from Sigma Chemicals, St. Louis, M). The proteins are _
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in the first dinmension and a gradient gel electrophoresis in the second
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15 Specific genomic events are detected by comparing
the pattern of protein expression in cells before and
after exposure to the plant extract. Specific protein
spots on the 2-D gels that show either an enhancement or
a reduction in expression, as evident from the intensity

20 of the stain on the protein map, represents changes in
genomic activity induced by components in the plant
extract. The method is highly reproducible and can
provide a means of collecting small amounts of extremely
pure proteins for amino acid sequence analysis using

25 standard techniques (i.e., Edmans amino-terminal
degradation chemistry). See, e.g., Graven, et al., J.
Biol. Chelm. 269:24446 (1994).

For proteins that are expressed at low quantities
wherein sufficient amounts of the material may not be

30 obtain for peptide sequencing, the protein spots may be
excised from the 2-D gel and used directly for
immunization in rabbits for antibody production. See
Harlow, E. & Lane, D., Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory, 1988, pp. 61. The

35 availability of an antibody allows the immunoaffinity
purification of larger amounts of the regulated protein
for peptide sequence identification.



anti bodi es upon transfer of the gels to nitrocellul ose. See, e.g., Ausubel,
A M, et al., Current Protocols in Mlecular Biology, pp 10.7.1- 10.8.6
(John Wley & Sons, 1987). 15 Specific genomic events are detected
by conpari n%ﬂt?g gttern of protein expression in cells before and after
exposiure to EB‘D nt extract. Specific protein spots on tFfFFIRYR 5 hat
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fromthe 2 D Gabonatior danialocBopks 3y (ARG FlaEBF%%‘Jf or anti body

production. Sggarkef! Diboratcryt Fressl). 198@) i bodi es. A Labor atory Manual ,
Cold Spring Harbor Laboratory, 1988, pp. 61. The 35 availability of an
anti body allows the imunoaffinity purification of |arger anmpbunts of the
regul ated protein for pept i de sequence identification, WO 98/ 20163
PCT/ US97/ 20103aEheiT i gemRNARY be '

o7 obes o screen a cBY “-?*Q%r ot R Bl ¢ t%ﬁ?ﬂlﬁdfﬁgﬁiéé f Yl Clence
of the gendqspvests, in xregponse i éoPla!}t extragt ﬁ\/B:ier'GP&F°€J oning: A
messenger RNA (mRNA) changes in a cell (Liang, P. &
Pardee, A.B., Sclence 257:967-971 (1992)). The cell will
be exposed to a concentration of the plant extract in
culture, or the cells from a target tissue or organ in an
15 organism can be exposed locally or systemically with a
dose or multiple doses of the plant extract for a defined
period and subsequently extracted.
The mRNA will be prepared by routine total RNA
extraction methods as described in Ausubel, A.M., et al.,
20 Current Protocols in Molecular Biology, pp 4.1.2- 4.3.4
(John Wiley & Sons, 1987). Fronm this preparation,
Poly(At) RNA may be prepared by oligo-dT chromatography
(Aviv, H., & Leder, P., J. Mol. Biol. 134:743 (1972)) as
described in Ausubel, A.M., et al., Current Protocols in
25 Molecular Biology, pPp 4.5.1-4.5.3 (John Wiley & Sons,
1987).

Two pools of mRNA are prepared, i.e., one from
cells before and the other after exposure to the plant
extract. Specific genomic events are represented in both

30 pools depending on whether a suppression of gene activity
or an activation of gene expression is induced by the
plant extract. In the case where a gene is down~
regulated in response to the plant extract, the mRNA will
be present in higher gquantities in the mRNA pool derived

35 from the control cells. In the case where a gene is up-



Laboratory Manual, Book 2, (2nd Edition, Cold Spring Harbor Laboratory
Press, 1989). ldentification of Genom c Events By Isolati ng nRNA Anot her

nmet hod for detecting changes in genomc 10 events in response to a plant
extract |s @k& messenger RNA (nmRNA) changes in a cell (Liang, P. &
Par dee, r'efce 257:967-971 (1992)). The cell will HRCTEHSHME 10 a
concentratlon of the plant extract in cuihture, or the cells froma target
tissue or organ in an 15 organi smcan be exposed locally or systemically
with a dose oregmldten cirlasaponbet bo theplant rextiratel ﬁhdeitlﬁmdzi[qui od and

b | ota
oxtraction werBbEesdtt, I BATHRE dhahelEidE RIS BowhPBLT Cont Sled ™
Protocol s i n MePRcEhe PN, SXFragh treated seils. (thﬁmﬂﬂﬁéy"& Sons, 1987).
FL om t?i S prepachiiques Relyy (o8] emplbymméiﬁmelimmildﬂbg%%&%ﬂﬁxﬂlgn%

r r | as
gesgg?bgg ﬁﬁhgyéé“ﬁﬁ@ q? ﬁﬁﬁu&gqgﬁ °£}ffﬁh {gﬁy %ggd h’ 25 Mol ecul ar
Bi ol ogy, pp ssuptractive hypridization, %r@ffmﬂflaimimbix- of MRNA are

prepared, i.e., one fromcells before and the other after exposure to the

pl ant EX”aCt%)Spﬁfﬂéz‘a%tg.%%o f&f@%&o@{e represented in both 30 pools

dependi ng on Supp re sion of “gene activity or an activation of
gene expression is ifubteackive mbmléﬂ?atipnabgchnmuﬂﬁe (teee 8k¥Wie a gene

is down- regubBt#l i PHRAPMARE. [ Acadse S&ia.ntsaﬂéfsbﬁc"(lsébg) 'HENVE Wden be
present | iyl GGty SR el 83n| Pnb NERTNA 0 Aned 2k YBY &0 \ESi fi COntr o
In ere

cel | s. e case gene |
PCT/ US97/ 2010@n‘9=r‘?96blh°atfé§'s?=ns¥§®p£r@& dmspnam bxtusing the mRNA
wil | oligo-dT primers, attached to either cellulose beads or

free primers, and reverse transcriptase. See, e.g.,
Sambrook, J., et al., Molecular Cloning: A Laboratory

15 Manual, Book 2, pp 10.46 (2nd Edition, Cold Spring Harbor
Laboratory Press, 1989). In the case where the first
strand is attached to cellulose beads, subtractive mRNA
chromatography may be effected by passing the second mRNA
pool through the column. nRNA represented in both pools

20 will hybridize (i.e., mRNA from the second pool will
hybridize to the antisense cDNA on the column and will be
retained on the column). The flow through, which does
not hybridize in the column, will contain mRNA species
arising from an alteration in genomic activity from the

25 effect of the plant extract on the cells. A cDNA
bacteriophage library can then be prepared with mRNA from
the flow-through fraction. See, e.g., Sambrook, J., et
al., Molecular Cloning: A Laboratory Manual, Book 2, pp
8.11-8.45 (2nd Edition, Cold Spring Harbor Laboratory

30 Press, 1989).

Specific clones not represented in the first mRNA
pool are identified as non-hybridizing plaques if the
library is screened with an P32-end-labelled probes
generated from the first pool. Other comparable

35 strategies have also been described (Sambrook, J., et
al., Molecular Cloning: A Laboratory Manual, Book 2, pp



be present in higher quantities in the nRNA pool obtained fromthe plant
extract treated cells. A nunber of techniques nmay be enployed to identify
MRNA popul ations 5 that are up-regul ated or down-regul ated, e.g.,
subtractivevﬂygﬁ%ﬂ%zation or differential display. (a) Subtraction

Hybri di zati on Subtrtactive hybridization techniques (Lee, SPGUWUSIHR0103 :

Proc. Natl. Acad. Sci. 88:2825 (1991))_hgve been 10 devel oped wherein the
MRNA from one of the two pools is converted to first strand cDNA
(an]'Eisense) b30 146l ,ng.0aMi2g20id BALtbeS, wwmnbonafbbgrnn%ﬁ&ﬂaf beads
or free primggSegn erse transcriptase. See, e.g., Sanbrook, J., et

al ., Ml ecul ar Ssgnﬁ'r?grge?\‘,& LaboFratory 15 Manual, Book 2, pp 10.46 (2nd

Edi tion, Cold SpringTRr¥RRes dxwiodvedywipliske idmrhifiad byeD¥Nase where the
fihr st strand sequﬁcgﬂged»ft ehegbbmmﬁwds?e&ubétac;iV@aﬂﬁ%k, Jer Leh
chr omat ogr Y Si N eco ool "t hrough the
col umm. mﬂ%?ésfe%og%%ﬁ%ggo? é/no s AZS‘%\P%F ﬁ%?ﬂﬁ‘n‘?%%(i 0K 20RNA from
the second pd®R MM -3-13yBPi dRpd F@i%#ﬂﬂﬁuﬁﬁlﬁeﬁpéinﬂ»ﬂatbprfﬁahnmh&nnyand will
be retai ned (Preads; aeige)yn). The flow t hrough, which does not hybridize in
t-he columm, will contain nRNA species arising froman alteration in genomc

activity fromthe 25 effect of the plant extract on the cells. A cDNA
bact eri ophage(R) BR¥A, Differapbiak Disdaved with nRNA fromthe flow through

fraction. See, e.q.Thimmmsthod is. wekl ddscri¥de Gy _eu,eq,gai_ Noged) Laborat ory
Prose, 1089 Lokl .o a pdase i ¥lenid e Re I el ool ars
i dentified aLatd@rRybPidi 8Fndl pi Bjrlechnignes| 16¢ 59967610 (@986Y; Wi th an
P[err]-end- | aiiein,ed.pr ebeal gprBictashriigaest 16: 106511068 (1994GT apgPAr abI €
e N o e
Partial CDNA sequences from mRNA prepared from the plant
15 extract or treated and untreated cells are prepared by
reverse transcription. S5See, e.g., Sambrook, J., et al.,
Molecular Cloning: A Laboratory Manual, Book 2, pp 10.46
(2nd Edition, Cold Spring Harbor Laboratory Press, 1989}
and amplified by polymerase-chain reaction, e.g., using a
20 5’ -T;,CA as a 3’ -primer and a short (6-7 base) 5’ ~primer.
The amplification reaction employs an a35S-daTP label. .
The labelled, short PCR-amplified fragments from each
mRNA pool are then fractionated (e.g., displayed) on a
DNA sequencing gels. Bands not represented in equal
25 intensity in one pool or the other are excised from the
gel, reamplified, and used as a probe for screening a
CDNA library, as described above, to identify the genes
that are regulated by the plant extract.
Use .
30 In this manner, a gene profile for a specific cell
type in response to exposure to a particular plant
extract of pharmacological interested may be catalogued
without knowing the actual components in the plant
extract. The utility of the plant extract can then be
35 converted with the reported role of some of these genes
in specific biological processes. In this manner, the




WO 98/ 20163 - PCT/ US97/ 20103 - 10 -
10. 41, 10.42 (2nd Edition, Cold Spring Harbor Laboratory Press, 1989). The
genes involved will be identified by DNA sequencing of the cDNA clones.
See, e.g., v?arrbr ook, J., 5 et al., Mlecular Coning: A Laboratory Manual,
Book 2, pp W8%EYM 50 (2nd Edition, Cold Spring Harbor LaBEPERBRYOP es5s,
1989). (b) nRNA Differential D splay Thlg nmethod is well described in the
art. See, 10 Liang, P., & Pardee, A B. ci ence 257:967-970 (1992);

CB;aI ITarﬂ,_D. ﬂieﬁpeoutﬂ?oiaebﬂtﬂam&ﬂ&hwg&oaﬁes $dPHe ;extiided. , et al .,

i oTechni que olec ques

20: 400- 404 (}ﬁé’%}‘% g%rst gg‘?wgDéﬂﬂ%uencesagpléal %érétiage'd-g%r ?)'lr%t he pl ant
15 extract orknowsgeshnspharnaceledirade IPIr9P&F§Yp¢EBa‘P%cBQ§39M@@é|1§e

.}_rgnscil pti (I\)/;\reﬁlﬁ.ede gmﬁﬁéﬁlﬁfs s]iénlélﬁgé. @l acti@ée:m&iaficﬁa&nl ngb A
aboratory nua n 1 tion e L bar
Labor at ory Prceoé'ipo“fggé iﬂd ?’Pﬁ% P&ﬁ%ﬁ%&zﬁ% ltd](?g'&“H?éi d e.g.
using a 20 5'asT[therppaugics Basﬁl%ﬂf@rl@wrgﬁbw getivityson 8 - prl mer. The

anplificati ongdy@aGh geteBR! g¥fiomic [&Ffenta . dATP | abel . The | abel |l ed, short
PCR-anplified fragnents from each nRNA pool are then fractionated (e.g.,

di spl ayed) on a DNA sequencing gels. Bands not represented in equal 25
intensity in one pool or the oth@ehex odlmentsr om t he gel, reanplified,

and used as a probe $@ris e &adars%Itﬁwrmu@%ﬂasgﬁv&esiiabove to

identify enes t g t,extract e 30
In this mf% g?a §§é’n§e5?5ﬁ)%g %aéogg‘%%%&?ﬁcai tlf?/p aﬁpfgzponse to
exposure to desmriptilonr theneef oxihale tthef fpham&wld@qmmﬁnmenested may be
catal ogued jntended to illustrate and not limit the scope of the

invention, which is defined by the scope ¢of the appended

claims. Other aspects, advantages, and modifications are

1s within the claims.




wi t hout knowing the a in the plant extract. The utility of
the plant extract canTﬂumlmﬁmgmerted with the reported role of sone
of these genes in speci*fi & btol'giscalF processes. In this manner, the WO
98/ 20163 PCT/ US97/ 20103 - 11 -

t her apeuti O BDOYENE al of the product may be extended beyoRGTUBY20MBvn

et hnophar nacol ogi cal properties, or itgs knhown ethnopharnacol ogi cal property
can be genomcally verified. Furthernore, simlarly acting individual 5
conpound(s) in the extract can subsequently be identified as therapeutics
based on the extract, a@ciévéi%& sgertain set of genom c events. O her
Enbodi ments It is to De unidefstood that while the invention 10 has been
described in conjunction with the detail ed description thereof, that the

foregoing descriptiomjs iametted 6 idéntifying anghashaténticdlle scope of

the invention X‘@ilﬁl}cﬂosd %%I‘)“S’?%gégg &Qg gg%osié}f:_ t he appended clains. O her

dspect s, advaﬁ?ages, and I ONS ar Wi thin the clains. WO
98/ 20163 administering a plant extractcteumogedbraype; 12 - What

is claimedgs: 1. Agdeiadtdtigoprbteitidy iRNA Eriohaeaiacplanel extaict net hod
conprising th rg&égﬁ;é%%g_g&g@gispering a plant extract to a cell type; 5
I sol ati ng protern or m'said plant extract treated cell type;
i denti fyi ng whi ch of istantifiving whieh pf sajisl arefein or RNA isolated
from said plant extract treated cell type is not present
in the same concentration in the untreated cell type;
10 adninistering compound(s) to said cell type,
wherein said compound(s) are found in said plant extract;
isolating protein or RNA from said compound(s)
treated cell type; and
identifying which of said compound(s) also result
15 in the expression or suppression of said protein or RNA
which is not present in the same concentration in said
untreated cell type.

2. A method of claim 1, wherein said method
comprises isolating protein from said plant extract
20 treated cell type and said compound(s) treated cell type.

3. A method of claim 1, wherein said method
comprises isolating RNA from said plant extract treated
cell type and said compound(s) treated cell type.

4. A method of claim 3, wherein said RNA is
25 messenger RNA.

5. A method of claim 1, wherein said plant
extract and said compound(s) are administered in vitro.

6. A method of claim 1, wherein said plant
extract and said compound(s) are administered in vivo.



fromsaid plant extra ' ype i s not present in the sane

concentration in the ﬂmuuyﬂumﬂﬁm ”mpe; 10 adm ni stering

conpound(s) to said cel’l fype, er el«l1 sai d conpound(s) are found in said

pl ant ext rag‘;é]%ﬁ%ati ng protein or RNA fromsaid conmpound(s) treated cell
e

type; and i ng whi ch of said.conpound(s) al so resul RCTBSHR010he
expression or suppression of said proteip,or RNA which is not present in
the same concentration in said untreated™céll type. 2. A nmet hod of claim
1, wherein said method.conprastdfod 92 detBmPhDi¢ thd | kdr@kphsext ract

20 treated cel | LY n i d. conpound(s) treated, cell . type. 3., ,A nmethod
of claimi1, wer éi ﬁg%gi t?d%gf ?@ﬁg‘ﬁ égﬁr?gﬁ F3 mekRod, gaperiging o
extract treat&fecstepsypt: and sai d conpound(s) treated cell type. 4. A

method of claim 3, whgaginisekdng\8aia RRaftseRiafic R¥Asala cefymethod of
claim1l, V\:h?l’%l Nesal d plant extract and said conpound(s) are adm ni stered

in vitro. 6: fret hod of claim 1, wherein said plant extract and said
conpound(s) are adm niselabing probedn or RWASHY@)EEEA plant extract
PCT/ US97/ 2010&yeatéda- cdll typd®idyad of determi ning the genom c response of

a cell type to a plant _extract, i d t hod c rigsi the steps of:

admi ni stering said pl ‘éﬁ?p%&ﬁ‘%cﬁaﬁopgggﬁlﬁeﬂ% fﬁ@q‘%t? | QFP’HgS?Jf%t ein or
RNA from sai dPaRntit exkrackttreatedededd| typgpbo ruatedmmoar RN3 said protein
or RNA isohgat edolagad sgkéin PNt unkireatbat 6681 aggell! | type to protein or RNA

8. A method of claim 7, wherein said method
comprises isolating protein from said plant extract
treated cell type.

9. A method of claim 7, wherein said method
15 comprises isolating RNA from said plant extract treated
cell type.

10. A method of claim 9, wherein said RNA is
messenger RNA.

11. A method of claim 8, wherein said method
20 further comprises the step of identifying which of said
protein isolated from said plant extract treated cell
type is not present in the same concentration in the
untreated cell type. '

12. A method of claim 11, wherein said method
25 further comprises seguencing said protein identified from
said plant extract treated cell type which is not present

in the same concentration in said untreated cell type.



10 i.solated fromthe u I . 8. A nmethod of claim?7, wherein
said nethod conpri ses ”ﬂ"ﬂmmsmr”“ym fromsaid plant extract treated
cell type. 9. A met hod® of® clai M 75 erein said nmethod 15 conpri ses

I sol ating said plant extract treated cell type. 10. A nethod of
claim9, m%e%wgi d RNA i s nmessenger RNA. 11. A method JCTASETHE
wherein said nmethod 20 further conprises;fhe step of identifying which of
said protein isolated fromsaid plant extract treated cell type is not
present in the same cbhcerk method of theimni2 cathedredsl lsatitpRetiéa A net hod

of claim1l, whptRER é@ﬁﬁf@m&e%mgme&h&c&m{éﬁ%}olaﬁgyegs'%ﬁg sai d

protein identifigd.frotﬂl Sﬁ% %nt extract_treated ce ich is not
present in t hBEEERED HITR Fomn saif plant é&i"é'&"é’eFFePgﬁé.cenV\D
98/ 20163 type which is not present in the samePGbnd8a¥+38i68 in 14 - 13. A

met hod of ci aggyd2unthedEdd Aild eggkhod further conprises identifying the
gene encoding said protein identified fromsaid plant extract treated cell
type which is not present in the same concentration in 5 said untreated

cell type. 14. A net hbtl ofa clexhod16f ebaiwi1o,sahdreinhhedilukétesa conpri ses
the step of iggpthdyiemppliseh %eséhtéﬁw iééli&tfg,gﬁg F&éﬁi Jo pﬁlaﬁg extract

treated cell ﬁ% e.ls esent .i_n e sane con ation 1n € untreated

ot. p '
10 cel | type. "%Jr%ﬁ?o e gpipnpiant maract txeatsd: Aedl (tymeds
conpri ses secnehchresent: drRithel damei conceritration dnpkhat usttéseda t r eat ed

cel | type yfigéi1i scysed. present

15. A method of claim 14, wherein said method
further comprises sequencing said RNA identified from
said plant extract treated cell type which is not present
in the same concentration in said untreated cell type.

15 16. A method of claim 15, wherein said method
further comprises identifying the gene identified by said
RNA isolated from said plant extract treated cell type
which is not present in the same concentration in said
untreated cell type.

20 17. A method of claim 15, wherein said method
further comprises sequencing the protein encoded by said
RNA identified from said plant extract treated cell type
which is not present in the same concentration in said
untreated cell type.

25 18. A method of claim 7, wherein said plant
extract is administered in vitro.

19. A method of claim 7, wherein said plant
extract is administered in vivo.



in the sane concentratiopgd { ' ed cell type. 15 16. A
nmet hod of claim 15, wher &!ﬁmgi\mwwamurt her conprises identifying the
gene identified by said ol atred sfrom said plant extract treated cell
type which g 93Rh1ep’ €SENt iNn the sane concentration in said untreated cell
type. 20 . A nmethod of claim15, wherein said RETVSN0UBt her
conprises sequencing the protein encoded; oy said RNA identified fromsaid
pl ant extract treated cell type which is not present in the sane
concentration in sai 2t Reakettodebt ¢Y@im 25 wherein safd céylmiyprd of
claim?7, wheregg bk t hakhowrs KR Y r LDeVIErO. . 19. A net hod
of claim7, V\hfpaeﬁé%ﬁ C@IR%%? éxjﬁ%ﬁ I'S a‘%#%%r% s? gfégti Jr:'#v?(;)?/iodl WO

98/ 20163 plant extract. PCT/ US97/ 20103 - 15 - 20. A
met hod of claim7, wherein said cell type is associated with a known

bi ol ogi cal target of said plant extract.




