; e3et 6001D2R 356 6Tt6 t20 AUG 2004 METHOD OF | DENTI FYI NG G NKGO BI LOBA I N A
PLANT EXTRACT BY GENE PROFI LI NG St at enment Regardi ng Federal ly Sponsored
Research The present invention was sponsored in part by grants ES-07747
NIEHS, from5 the National Institutes of Health and, thus, ths Ab&zo004

gover nment may have certain rights in the present i nvention. Background of

the I nventi g %@Mﬁbl i shing
& ), a

corrponent of the extract of 10 G nkg Iutum Ieaves by obtaining a "gene
regul ation profile". [ K ret hod of
verrfyrngtherdentr F ¢ ' Y i ng the gene
regul ation profhé eresfenam&mtginowén lspdir%o@dt |h6mirt w gtHﬂll@EWU?U’ﬂ?QNEBIBl frombl e

o 9 R B AR P BATE L B0 AR PSS LA o o

extract. i tpeefeeneidvasipect of the present 15 invention is where the G nkgo

bi | oba extract of known origip is 7 roduced and marketed by | PSEN
of Paris, France. More parti mnd ?Ehe[ﬁ 9%n is directed to a nethod

f or bdetE gB m%nilggher Ipeestnt hemhiion sy dibdcted (et ﬁetrtodoesfdemhmemgoad gbentwhr gforlt ing
to be resent. i nvention er directed to a nethod o
est abl i shPHE98 t@@ﬁ I ﬁﬁe@'slﬁgﬁtegr@ﬁt‘qoéd%fé @%Eb(ﬂ |08@pﬁ”er% kataﬁleiq(‘é@CtBo or any

ot herl():lorerTrkgﬁtbrlloB@ll@é\ed by Wbt 5'qEngoregLiaab® peaflie”adhe |ﬁWrﬂ3|8n is a’:\lso
articu a om utic manu ctu | S ase on
ool atiered fo feligi Vsr%mﬂgﬁt MBS ot P Bl P efob) | DgmPains K8t vi ¢ y

profile o@enae mmatmpwﬁm:bftwecﬂgkoﬁtwa Sltaster sHkagivh @R qassios ok loabinityi des
repr oduci &I e materi Ie and consistent tr trrent of

bat ! ent s. PemaeERUBorPrahiicat Siofo BietRSRaR PO Gk d TZSCHBAATY ¢ he

mar ket i ngofin’Cretens & frri donenbicRe Eourpy lbpﬂi’eté)dﬂﬁctt @ prefdncd o4pd&t df&h@ﬁf&éh@l al
t assures patients that they are obtaining/receiving an

ot F by MR PP ELIRR TRHOS RIGPE BKirast BT Gaanp Gicat oI SSE 2DARGIOBNFBHANG o one

of the noghri@tsi BPIPSERES, PR FRaHcE Afiofe bé@i@tﬂbﬂgﬁ th%ﬁﬁé‘e%trhﬁ\t@ JREe&8d lté%d in
traditional medicine for several hundred years. There are nunerous

st udi es dBsioddendetemanipg g prithanticly oéap xisact of rrrabrapvm PRGIA PHSROF NS 18 t@n
patients EGBWG%'@“P"‘T‘HE%&%?MV@ntdegib lf@g%? ’drr&?@ﬁ‘td’ a n?&ﬁﬂ&gﬁeﬁtéh!‘éﬁmﬁ%d Ons

associated with aging and senility, ose Wt
denent i asSXRI@BPreRTaigef Glmh@mé @mkgpitdp B or ampether c¢mp1@rielnylsgtat@lsfs@n§ A

standgy d! &ffaSBSRGAb: APEBRHBLEAP FohPEUBSe LT Med BCB -1 20 AUG 2004

761 has en use i n’' nos Ies hrs extract is al so known
t o have car di ogharmeceitical eﬁhe@tmrlowea&adsnmcdmm@mrgbe lcbinpbsitiex andittte ( EGB

op. Loos. CTSERTRY R i bl adgf) bplrith Y - mihGRRUER SRR, ey

Bi ol . I\/tedstand_atdlzatﬁ)ll- 3n0, ca_rﬁ@ls)proﬁdé?nee;e’odttdrelet maltmae ibethe atetdratdmle eahd at

| east in cak, SC rt|

pr obably ‘gﬂ.{askt[eoﬁtﬂ héearﬂﬁ?'fétsgﬁ éﬁ%k& %lé\a/jo?t%(? o‘lr}g’t"garrggﬁb‘%” gﬁ%n%qnl Sﬁé"h%&ar n the
extrdth Regaémt theymarketingod coumtsiféit e)(tm‘ctscbtersord@grwtse ERBERUs1da bédickabtopene
constituents f ECGB.761 | i,des, and bi f obal i de, . have anti - o0xj dant
properti &tE Se?'P?e 'tSaSSIVE?ﬁQ?{{'%? @ae tBeY &te © E?? '”'%Q{E?CEIYI"@aEV exk/F’Ct ‘ﬁ"th ol .

Cel | . Carphrtidular B8ogidd a?:B\Btyere 1997, Yao ., Boujrad, N, Drieu, K, and
Papadopoul os il ob Ot her . st udi es

129-138, 1
of e ve1 habkaaBlnech e G e SP% Aot @re aEaGE T s fRaves Bateent
of a varilden afecln rtrladmbnailmetﬂrdraeSfor Beverei h@td?édi qleram/amrelr@rar@rr@ne%usoher al

& kgt i TOBES RS e oheyomiecih. o ikatliTota Foests S Ratarss i cal

Agggr cati @slsrrbdae&euﬂv@rlad%e\/menﬁﬂﬁ,, afd seytitele, fuhBibhs adddciblddsivieh agMgdareil
1 '

senility, and on those with all types of dementias, mood changes, and the ability to cope
with daily stressors. A standardized extract of Ginkgo biloba leaves, termed EGB




G nkgo bil oba extract (EGB 7610, Eds. Wesbaden, DeFeudis, F.V. The
extract contains 24% gi nkgo-fl avone gl ycosi des, 6% terpene | actones

(gi nkgol i des and bil obal i de), about 7% proant hocyani di ns and several other
constituents. See Boralle, N, et al., In: Gnkgolides, Chem g§Ayg 254! 09V,
Phar macol ogy and Cinical perspectives, 20 Ed: Braquet, P., J.R Prous

Sci ence Publishers, 1988. Mre frequently, counterfeit fornulations

pur por t i ngs1ta0 hBE bEERBUIRLIRP Nt oPBEBE siRbiRE eFhib @xtFanflsgélé@@rﬁBmﬁT todfager ce. Such
counterfeits do not possess the sane conposition onents t hat

const i t ut@dermiEstyeeifags (Refioudisgt. Veﬁ%g@\h@b@lﬁxﬁﬁﬁ (E&?n H®elremEGB 7610,

believin ent 25 t he
benefi t %‘hteré%wttb%wé)%k%ﬂ f/lgﬁlcbﬁvﬁét% Glg"c”éé{yz‘c‘??wg ygéglgﬂdr?s\féﬁgﬁ t he good

wi Il assdeexteminM h- e .6aw Pas, H%Knd:f%ﬁ gedBiolHblede 74t BE-879.5983heed for a
met hog OfTH’e%%’beé@*ﬁb@@béé’l?atjﬂﬁtf&'té%gbﬂ%%ﬁﬁ hP{'tBXhé’eré reld?ca@écarﬁgﬁ?ﬁ 10, which

can then be used conpare wt iological activity of a
count er f girepElE FIIGEB F64@r pohalluche (tm‘lmﬁtmsfe@ce of ma\@nwurmstmerm pl ace. 30

Met hods Oéongﬁﬁx?ﬂ]% :ift{% %Qtrgc?'ﬁetc%ﬁgr%?ﬁ%' 4na ik (ﬂ?ffo ) Oefsa&deeﬁﬂ(%ﬂ%?r%d tm ﬁg 37817A

descri bes a ne I'nfTuence rent conpounds on
t he gene terpene ssnditLgmtodii E@Bi761@, giekdolidys bedrbifebizlide, 2@vABRI-2RiIG4ntSunmar y of

t he I nvent T Y i s_directed .t of .establishing
a gene r réﬂ‘%‘[}f?yﬁ)% ?W%urgﬁi] g B”ﬁﬁ'lé%’ﬁri'# @H@a‘@x% g’c@" g%ﬂ g%r%%n%%t of the
G nkgﬁ blﬂadeaAZexw?aMag, Eh:Both@cqu)rﬁ)ﬂ@.s K, rmdﬂmaﬁopﬁufl}oéf\/qbﬁcm Ginkgoat | east
one batch,. t reat e a a_first batch o S Wth an
extract (F)E?P%bﬁééo?alizl% %’gaa} @&Wf) #HT'B%IS 6% %ﬁoregpﬁ%c{)@egyp@ ct to

obt ai n a valeadfesk patakt lﬁfhditﬁédtmentfbanéwd?@lnﬁébl@fsfoﬁférs PRiuding expressi on of
one or nore genes of t etreate | ls oobtalna ntity of affected
genes; arf@rAVOESHYEL 7 p%rwge@gﬁqf&\y IS fWé‘@FéES%?ﬂ%‘zWW? ing gantity of

genes .of Alitys Sééte%r%k@@ Bﬂb&é‘EQréHﬁ@PGB'?W@?Pﬁérn@ac%%&%ﬂﬁ&tvutfé& ahbe G nkgo
bi | oba extract tTo obtainthe gene regulation profil he 80 bi | oba

extrdet drinicaboppiisatans QﬁF?%Sé%kESStﬁlﬁw s apd Ullﬂewrhée@@&léa $et hod of

the foregohkgh HRbLARSrAS (E@%rm1®7%@§lmbéﬁéd'eﬁmélf&ﬂ|si5 \EOTRE bR@st 1sol ating
poly A+ RNAiromthe treated batch of I1s to obtain treatedcﬁoly A+ RNA;

i sol at i nOpRING 2 giNkgeiavRne %m%weéf% ﬂﬁm@%& lagtopas (Ankaslides 2t unt r eat ed
poly A+ RNbhalidl), %a@trﬂx,Ip?&nkrfbtwérﬁehngQhﬁ\s@\re%%%hérrcgmﬂtﬂ&n& S Bslafo!l y A+ RNA

to obtain treated | abel e DNA probes; generati ng | abel ed TDNA probes from

t he untr &ht &elph): @IW@OM @@emﬁtm Riolngl r Bhareacelaps ped CHmsal nerssetives,

hybr ibdi zimg Briifet, r,:eaj RAPFIIRS U RB R Iblishef) 19582y having one or nore cDNA to
25 obtain a treated hybridized array of cDNA; hybridizing the untreated

cDNA probes t MR fr&ﬂpa@/ﬂyhawn’s@f%frferrwlamﬁﬂsemmwg@ s GBIT64® arpbeingt ed
hybri di zegh Emﬁ%e%‘tre%% coﬁ#ﬁ‘é]’eé fS’ddHQboﬁﬁt%Ffe@J dd H@t p?d%&@ssotinefsaﬁlet r gat ed

hybridized array of cDNA to obtain quantities of treated c

quant i fyiRgPesERn ef cqm@r@whalfcqnﬁ@tumbﬁ@théﬁﬁlw@. @nﬁrwfag/owmcom to
obtai n quanhicHeR ECH 7611@ RAd G HEMNe c%nﬁteﬁ@.maarutﬁwmt& h&e%ﬁ@tdép'n@éd of each

of the treated cDNA with the quantities of untreated t'o obtain the
gene 2P egiihabensiit pf 6B %61 @gfull range of biological activity. Further the good will

associated with EGB 761® is being eroded. Hence, there is a need for a method of
establishing the biological activity profile of EGB 761®, which can then be used to
compare with the biological activity profile of a counterfeit EGB 761 to screen such
counterfeits from the marketplace.

30 Methods of establishing gene expression profiles are known. WO 9937817A
describes a method for detecting the influence of different compounds on the gene
expression profile in a cell system.




20 AUG 2004 A preferred method of the inmmediately foregoiln 43 Q888 i s where

"the cells are MDA-231 cells; the G nkgo biloba extract is EGB 761 and t he
array is a gene chip having nmultiple genes, A preferred method of the
i medi ately foregoing nethod is where the gene 5 regulation profile of EGB

761 conprises increased expresgion of o-M/c protooncogene, and decreased
_expression of the follow ng geggﬁmﬁgﬂgﬁm CDK2, p55CDC,
myel obl asti n pTl®pprseht iheeatianng diretted el alredthod bt bﬁtﬁﬂrshmﬁ-@ e ¥equiafidgnosi ne

A2A R 2. O ust RXR- tat
St ranst or BeteST 3Gt lora e Shiporint ch e Gnkgo plokarRIGRF, which 103,

10 nacropcmmm'rseelﬂwmepsbﬁul ating factor 1, heparin-binding EG-Iike growth

fact o, hepat oc %Wth factor like protein, inhibin a, CDl19 B-l|ynphocyte
ant i ggn) LchI\ﬁ’ {37t ONR Palshiof uakieAted eelisz, i ntegrin subunit a4

integrin subumréatm@ a first ﬁﬂfch'bf%élll%lwm an aﬁgandé%f’ %ﬂ’[k’gg bgg{fé%’ﬁr 4 f@{ho ¢PE L,

RhoA, c-J Rroth nosi n-a" CDK2) pre erred
met hod oftlla‘Flﬁi—‘,l ébateém?c‘ft@r‘)?&m ﬂgeﬁ@ﬂmtﬁh@’%re the gene regul at| on

fil f  EGEqus 20 APC
profile o éf‘hlrfy:% %r?ﬁﬂ&ct%n%f& exprégsr?o/%oiccm/eutﬂorgere Hes Bﬁﬂg ér&ateé

= -59% PE 42% %rmsr n-a
- 63% P%@'@Fcﬂqaﬂﬂtmfr goledigenemi@ndar Antigen = -68% CDK2 = -83% NET1

=- 55%} ERK2 = 4 - 58%
G b2 =-70% C ust err n = - ﬁyﬁ% Eg alcti:'eg'%/s Wl{h %ghgﬁ&y thg %ﬁ%ﬁ%{ﬂﬁrnﬁe
S-transf efeed thB @9&90 rhﬂ e o4 -CpmEPNEm/Githe Gtﬁlﬂg@/brldhbl%)draet t408Ktaih thel- 2 =
-65% AT % CcD19 B- | ogyt ntigen
= 62% 1 o fedthatiog Pﬂ'?@‘%%f{ @% Ginkbo 5@&3 r“”‘@%“ér‘“ ® SipRRnat 06! ‘g'f@

I ntegrin @Gbéwaﬁs =-55%, Integrin Subunit a4 =-49% 15 Int egrr n Subuni t
a3 =-77% |ntegr stl n Fact or
1 (ceg 1) =- 37 ﬁrla—feparr n- %g?ﬂéh%é@ﬁ"wki "@H@fﬁs (r’—;‘%l’?{% ?HB Slep o,
Hepat cyt@"@f@ﬁﬁh Factor like Protein (HGFLP) =- 81% and 20 |nh| b| na-=
-69% wherein %, rred of any
of the fo‘%ﬁ oriﬁgguﬁﬁ&gs IS%@%%@@%&E%@% ‘ém gc%'?monent
of the G o biloba extract is G nkgolide B; andthe array |s agene chip
havi ng nmul ti pl R th e nventj on provides
a et hod of uese ABHEBoty e KACRAh i beE REhicenses Blis b Shtpinwreaiwodioy
conpri sesAt RWAst eps of : obtaining a gene regul ation profile of the G ngko
bilo extract il e obtaining a gen
regu?gtl on proqér\%r%qé?%&}gﬁgg ptr‘g&? Eﬂ"aﬂ?n#%g%j PRy e’%\@“ﬁ‘lﬁ&éﬁﬁ%ﬁt@%n
profile; lgletpdcDNg groegene regul ation pr ofr | e of the G ngko bil oba extract

with the EGB 7&94‘@9-3%8 Eﬁgréhaébr@ﬁ p?'rbogs' }ror’n tha untreate% poly A9+ RNA to obtain
: untreated labeled ¢cDNA probes:; '

hybridizing the treated cDNA probes to an array having one or more cDNA to
25  obtain a treated hybridized array of cDNA,
hybridizing the unireated cDNA probes to an array having one or more cDNA to
obtain an untreated hybridized array of cDNA;
quantifying each of the cDNA of the treated hybridized array of ¢cDNA to obtain
quantities of treated cDNA; _ ‘ :
30 quantifying each of the cDNA of the untreated hybridized array of cDNA to
obtain quantities of untreated cDNA; and

comparing the quantities of each of the treated cDNA with the quantities of
untreated cDNA to obtain the gene regulation profile.




det er i ni ng whet her the val ues of the gene regul ation proffH@ﬁfGQﬂﬁG nkgo
bil oba extract is within 10% of the values of the EGB 761 gene regul ation
profile to obtain verification of the identity of the G nkgo bil oba
extract. A preferred nethod of the inmmediately foregoing nethod is where

t he met hod 5 of T L5 R l.at i rafile of . the G nkgo biloba
extract. and t heA E%é‘;%ﬂlﬂ\%gﬂ)e regﬁllﬁwgﬁuﬂf gq?ﬁ’%"%&?%‘?‘?%@é”’?% t%%&?f@ He:

i sol at i ng MiBAy23A-caitsither@inkgdbildbeeattratt BAEGE 7616 cdridSthiearRiit Bié‘?éﬁ@é‘ﬁisd
poly A+ Rwﬁvir{g:rgﬁl%'ﬁ@gﬁggly A+ RNA froma batch of untreated cells to

obtain untrea A+ RNA; generating | abel ed cDNA probes fromthe
treated poly A BNfetred ehdthod dfrtn@q,gﬁ-,eu%, : rad i

| abel eg cDNA probes fromthe untreated pol yq%fggmg @%ﬂggﬁgivﬂfé&%ttﬁ%g{%g

| abel ed cORAUIBHY, cRrofiles ofy JEGRI Z61® ( eampriseat datredmed pexpoessiaro ah aMyey
havi ng on DAt 4N byi.dized array of CcDNA
hybri di zi ?r&'?ﬁlgaﬁg%? %’eat ed&bc 'f)’rg eréé%?%ﬁ g’g tﬁ%r{gbg‘ﬁiggi %@eén@rBt}‘yWB?*B'%DNA
to obtain &K&nﬁi@@dﬁ”bﬂaﬂinmﬂﬂr prajiferdting s, nulent arftge g NETY D BRiKA he
CDNA of t ed-hybyi di zed r of o obtain 20 quantities of
treated c %&?‘Bg}ﬁ%n&fﬂy H? ﬁgéégh Fﬁ% @‘?@dc Eﬁ%%ggf bﬁ“ﬁ?"ﬂnt REBa o Ginfathione 2 &4
array of deNsferaseolR, aNrMyp)aMRADDSSSGP-2inNIRAt gd-2C DAbfg:@ngTﬁq)?pasEiTR%déﬂe
quantiﬁ)i e?né?:fro g f. the.t ‘s ted, c with the quantities of 'untreateéd
CDNA tO0 obt &l rﬁfﬁ% %8%?8”‘?8@‘-9 aﬁpg offciroh i heparpebingings EGFikel srowih dactone
Dr awi ngs [Repatoeyté growiTactor-ltd sogdin, § i@ﬁ“, anpfiaf ect
on genes i nvol,v{atd.gi n cell pro[??e.rlhafﬁﬁﬁa;gg}lgts S E‘\%n&ﬁ?%ggge;ﬁérﬁfgwwﬁ
quant i t at iCHEN ANGEANSWUNt [9S, integris subaibod DNIRgER Subst @) inteydy saritsni ng

588 PCR- afifibédd : ech Inc.). 30 nRA i ned
o con 131 SR L FSEEER 8 £50 Bbihmeine RekesSeSell i

nor nal i zi myeloklasti®NA abundance, the densitonetric val ues obtained from

i mageqanal ysi s Lized using the housekeepin enes provided in the
oy 20n1 oot Pisteitd BRINGE Be 15 Pomerlgied KEE0arE metngs o ouecs s sene o
20 AUG 200eguietionidreftle DeEGH T81@i8 abdet t er m " gi nkgo terpenoi d” includes all

of the nat rallx g&curri ng terpenes which are derived fromthe gymosperns
tree G nkﬁ' %ﬁTOB °as wel | as synthetically produced ginkgo terpenoids and
phar maceutilunld 8%t i ve derivatives and salts thereof 5 and m xtures

t her eof . %agp_l §§°Of gi nkgo terpenoids i nGude gi nkgol i des. Exanpl es of

gi nkgo t efYeAGI T %re disclosed in G nkgol i des, Chem stry, Bi ol ogy, )

Phar n2@ol a@C =a8936,C i ni cal Perspectives, J.R Provs. Science Publishers,

Edi ted by %ﬁ Br et (1988); F.V. DeFeudis, G nkgo Biloba Extract (EGB
761); Phafirat 3l °cal Activities and Cinical Applications, Elsevier;

Chapter 1prdthPfiddin-oO.788¢ term "ginkgol i de" as used herein include the
various gi nkgolides discl'osed in the books cited above as well as non-toxic
phar maceuMyelpblastinzr-66%. deri vati ves thereof. Exanpl es of ginkgolide
derivati vgsstpeliidgef et rahydro derivatives, acetyl derivatives, and alkyl
esters_such as t he nonoacetate derivatives and triacetate derivatives

di scl 4B ed P20 Bralifarating-cell Nyclgar Aptigen =S88%, (c), pp. 2201-2206 (1967): 15

G nkgol i dg __sasgge followi ng structure and as used herein, refers to

i sol ated ginkgolidé B. The term "G nkgo bil oba extract" as used herein

i ncl udes HEJAI4-86%,0n of natural nol ecul es, including terpenoids, derived
fromthe Fme_s_4 E/ the G nkgo biloba tree. 20 Preferably; the extract is
the specitic for rru'i’ati on of G nkgo bil oba extract known as EGB 761. A gene

~expr essi oAdgnasgind A2 Rezaptertr40%, of G nkgo bi |l oba or a conponent ther eof
can obtgi )Y hods known in the art. Traditionally such a profile
was g%?ai Eg%ﬁiasjdbﬁl\lﬁ%rthern bl ot anal ysis or ribonucl ease protection assay

.for each GrisR2 wiT%) 25 gene product. However, these assays were tine
consuni ng ge o_o_§4?.bout 2-3 days to anal yze each gene. Currently a gene

expr essi oﬁﬁ"% i1 an be established through the utilization of nucleic

aci d arragxXReghangdngy such as the Atlas human cDNA expression _7_

-4-




20 AUG 2004 array | fromdontech (Palo Alto, CA); GeneFi I?@rg”m%arrays
by Research Cenetics (Huntsville, AL); and the Gene Expression’ arrays
by Genone Systens, Inc. (St. Louis, M). The CGene Filters Mcroarray are
hi gh density DNA arrays produced on 5 cmx 7 cm nmenbranes. At present there
are four nERERHBSS SAvastaBiepizohghiuman S genes and one for rat genes. Each
menbr ane cont ai ns approxi mately 5,000 sequences. Sone of these sequences
are known Wé’s",‘mﬁﬁ.l e nost sequences represent ESTs of unknown function.
Research Gggghhes.sybd | soon make available gene arrays on the Affymetrix
Cene chip platform Wwhere the genes are imobilized on a silicon chip. In
the case d¥IPs! 4@, chips, the hybridization results (with the mRNA of 10.
choi cey ang.detgefed by fluorescence and anal yzed by pattern recognition
conpared to either fluorescence or radioactivity that can be used for the
det ect i on ATF4Re42%bri di zation results in the menbrane arrays. Genome
System s Utdd.) zes the GEM t echnol ogy where a col |l ection of

conpl enengtily%' (?)E)NA) nol ecul es that contain the genetic information
fromthe IBIRIM 08| systens of interest are deposited and bonded on a

glass surf Ko ray. forr Next, large portions fromone half of the
DNA' s doubﬁ%?%@p%%egﬁtﬁ?\?e‘g%b%us activating the individual elenments of
t he afdPay,L10AMa-72%,t hemto react  with their uniquely matched DNA

counter pa:Pt S ti n t_hg cells being tested. GEMtechnology can fit 10,000

uni que- gerts¥BANT ©PMyl e array. GEM.technol ogy al so uses a col or coded 20

t echni que ih@gRx SUbOEt &Lie: di1bf erence in expression between two MRNA sanpl es.
An array of. cDNA will contain .nunmerous animal, such as rat or hunman,

pr ef er abl ynigarnBUbWERBSAPES%I ed cDNA fragnents i mmobilized on a positively
charged n . e, ar glass slide or a silicon chip-or any other
surface tghﬁgnﬂg\[}g{'@g‘éﬁ’vﬁ%@e a DN& matrix interaction is allowed. A cell
type a6 i nnieges Subenit aBat-gpewi t h .and 25 without a G nkgo biloba extract or
a conponent. thereof for about 48 hours. Poly A+ RNAis isolated from
control arltte89R Sybynit ¥ 5-8%fecel | s. ~P-1 abel ed, fl uorescent,

chem | um W@ﬁﬁag@m&%ﬁ?ﬂnﬁﬁéﬁﬂﬁéﬁm‘ﬁ @'gﬁg S _gqeeferably fluorescent or

colorinetric | abeling en usin ass or Silicod chip arrays, are

gener at ed HWW%EW"K¢WW&%WHHB§Q@$ #63%,he array according to the
nmanuf act urEpatodyRCGRBWRA FakioR : 0 is perfornmed by exposing
the blots to?_fi ’m at_about. - %Cp’f%ge}lﬁﬂ{lg%fﬂr.%&ggn Ffi cation of the
hybriapzat'ﬂ'@hlﬂiﬂs=c@%i ed out using an imagi ng system which can detect the

fl uoresce ] 1 e then ture the inage and anal yze the
dat a, suc%gghqg&glg%bné@gggﬁ]me.e%i pl e exposures are used in order
to detect _8 Apreiizfithodatany ekipedsmgoing metiods iSWhbfe thdasild AreasDA-

e used to conpare the

i nt er nal t . ubi quitin,, .G3PDH a 3actin,. a _ i

ol ative oRhely R St (R CTiep Aol egart P BHUSIE B anEiTES 8TRY oI and
t he extr aa gdresctifetaving hfultiplxgehesrent al vari ations are corrected using the
rati 02 of gene SXPI ssion versus the internal controls. The effect of the
extraf? 5 treat ?ﬂf‘ﬁ'ﬁo FPeft Jos Present invention prayidessa dnethodof vestying de

(unt r eat edgertie) 6f GINRgE biGEY mf:tWHehE&h%&NﬁEsﬂﬁe kiepg§ off gene expression
profile is as follows. The Atlas human c expression array 1 from

d ont ech (Pal o RIAYNGA s Teguiatiorsprofie nfihe Singkabiloba exdeact tonebtainggene s of
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rolifera 120e r on in prostate
gdenocarm)ng)?fa&ﬁi&cgﬁiygg eggrc? 63 %u?ﬁp ¥ Ssb'f“h 8P qenfé?dan ng
(Z:SI L\ Ugutzzi)é'ablednsm@elgenfmdffﬁidd cdm@tent@aﬁcsleveﬁfbﬁvgﬁﬁga 6#&{&%{)!18 %e BEB 16

at, is clai od of esta a gene

2 ul ot e MRt in cSmBivp, ToS. 1o Shaws et She dresgnpandlsteased: e
G nkgo bi le&h@sﬁéh réfcthe Wy@"brﬁ@aﬁﬁédg%‘ﬁé éﬁhedé&nﬁaﬁecpihe é@r@égﬁmef 3k st one

bat c unt ed cells; treatin irst batch o s wth an extract

of erzigo m 'rwludg\gsmmsﬁ@?ﬁ (Aﬁgulﬁ%b‘?ha@m-wpbsaﬂ eyele eguiatass (B2 a
treated bpssGDUS m@NJASp';m;a%iqnfaVIt%saurbnaﬁfﬁ.B&m%ré Eﬁf—:ﬂp 09;»6’6 fge or

nore genes of the treated to obtain

fected genes;

and conpaffalgdiAedyeis EPR NP AY reseptets Gehe B biﬁaaemlgrkaﬂs?ﬂmipﬂdeﬂe§ of
cel I's not (jgroe atreds Vit qp{@@ Nl oba
extract to obtain thtmgng*rﬂgﬁpa P‘gtr?q%?tgﬁc dfi? ﬂG?ék%ﬁ%"@Bar ég&e&xtract
or a conp&iRienulas (GO, kabll’b@grmbazaemﬂr@ﬁ;tﬁs Vaca, Bkatwﬂd)Mudmrerddecty to
cl ai V\:ﬂ.ﬁ’l’c' Iatlng poly A+ RNA fromthe
t rea’?%% ba cﬁ)egflﬁ Cel&%ﬁ%ﬂs&&aﬁ%ﬁ&#@&rﬂﬁﬁ M RNA; isol ati ng poly A+ RNA
from a batch ofSamet expression girbfies canbbeaiastablisheelaferdGipRby biloba extracts of

known origin and then can be compared with the gene expression profile of Ginkgo

biloba extracts of unknown origin or extracts that purport to be a certain commercial
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A+ RNA; 20 generating |abel ed cDNA probes fromthe treated gﬁ )A%ZW to

obtain treated | abel ed cDNA probes; generating | abel ed cDNA probes fromthe
untreated poly A+ RNA to obtain untreated | abel ed cDNA probes; hybridi zing
the treated cDNA probes to an array having one or nore cDNA to 25 obtain a

treated hykiragll 7Re : X LAl #l h nt reat ed ¢cDNA probes to
an array havin oneﬁg%ﬁog%p@ﬁ% @%béﬁg?gaﬂ%ﬂ SHARNS nggnsd,tq ay of
cDNA:  quafifhepiicaie te-origih of arexmeh of the treated hybridized array of cDNA
to obtain quantities of treated cDNA; 30 quantifying each of the cDNA of -
the untreated hybridized array of cDNA to obtain quantities of untreated
cDNA; and - 17 20 AUG 2004 conparing the quantities of each of the
treated cDNA with the quantities of untreated cDNA to obtain the gene

regul ation profile. 3. A nmethod according to claim?2, wherein the cells are
MDA- 231 cells; the G nkgo bil oba extract conprises 24% by wei ght

gi nkgo-fl avone gl ycosi des, 6% by weight- 5 terpene | actones, 7% by wei ght
proant hocyani dins; and the array is a gene chip having nultiple genes. 4. A
nmet hod according to claim3 wherein the gene regulation profile of the

G nkgo bil oba extract conprises increased expression of c-Mc
~protoencogene, and decreased expression of the foll ow ng genes:

- prot hynosi n-a, CDK2, p55CDC, 10 nyel oblastin p120 proliferating-cell

nucl ear antigen, NET1, ERK2, Adenosine A2A Receptor, FIt3 ligand, G b2,
Clusterin, RXR-B, dutathi‘one S:transferase P, N-Myc, TRADD, SGP-2, N P-1,

| d-2, ATF-4, ETR101, ETR-103, nacrophage col ony-stinulating factor-1,

hepari n-bi nding EGF1ike growth factor, hepatocyte growth factor-1ike
protein, inhibin a, CD19 B-Iynphocyte.antigen, L1 GCAM.: B-catenin, integrin
subunit a3, integrin 15 subunit a4, integrin subunit a6, integrin subunit
B5, integrin subunit aM APC, PE-1, RhoA, c-Jun, prothynosin-a, CDK2, -
p55CDC and nyel obl astin. 5. A nethod-according to claim4 wherein the gene
regul ation profile of the G nkgo bil oba extract is about c-Mc = +75% 20
c-Jun=-78% RhoA = -93% APC = -59% PE-1 =-42% Prothynosin-a = -79% 25
Myel obl astin = -66% p55CDC = -63% pl20 Proliferating-cell Nuclear Antigen -
= -68% CDK2 = -83% NET1 =-55% 30 ERK2 = -46% Adenosi ne A2A Receptor =
-40% FIt3 ligand = -58% G b2 = -70% Custerin = -54% 35 RXR-p = -55%
-18 20 AUG 2004 dutathione S-tranferase P = -39% N Mc = -74% TRADD =
-51 % NP-1 =-40%
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5 1d-2 = -65% ATF4 = -429% ETRL03 = -65% ETRLOL = -60% @ oAlEs I2bhocyt e
Antigen = -62% 10 L1 CAM=-72% (3-catenin = -58% -Integrin Subunit aM =
-41 % Integrin Subunit (35 = -55% Integrin Subunit a4 = -49% 15 Integrin
Subunit a3 = -77% Integrin Subunit a6 = -53% Macrophage

Col ony- st iT&yleat: ioMecf x23+% ow h
Factor (HB- EGF) ° 6%5%@%@?@5% rgeEE‘%FésgoE é}‘%h@'?equHs‘?% ’f-‘*? 81%
and 20 |nhuman@Nﬂemssumasdesenmmmmsmmmaﬂ be 20%
nmet hod ﬂcgoruw@é to-ct

t

conpone of the Gnkgo bl i baoextract I S G%ﬂm i de B; and the % s a
gene chifp, aV|ng nultlple ene f verlfylng the identity

of a G nkg’J‘(} bi | oba ext rac m@m R | ses the @ eps |of :
obt ai ni g a gene regul atlon prna‘gn ¢ BandX p"ﬁ’ef PRXEFMct of unknown
origin; [hining a gene r'@‘@ulmqfwamﬂmmor@t@umbg@eﬁmwm:a ex®y act | of

known oripg,bm, conparing t g % Li%' G .ngko, bi | oba
extract jof unknown 30 ori gglggr‘i VRhbAnat %%%u%ﬁ ;@{? cte’e{’c iferan?" k%@%\/\m ofigin
gene reddi™ftion profile; -5§% APO QUi B strintmigeretdver  t @) val Yies
of the dene regulation profil eahgb%jﬁﬁa%@&gggﬂo p%g‘ Iﬁﬁtract of ufnown
origin i|PER t hi n 10% of thﬂe%vaxlans&suoﬂ&ctot he nkgo a extract @k known
origin dene regulation profile t cation of the |dent|ty Df
t he G nKd®t¥reidba extract @ Wp@ﬁn@ﬂmupr@uuﬁnon;mﬁrbmdnoa;ﬁgorc;iuﬁg tif

claim7,| wieesi n the neth ofymm m*mfgﬁ%"&%?& ﬁWF@ﬁ‘eﬂqﬂbfl le of f{

G nkgo l:lpbsa:ba extract of nc,x,\p,ﬂlr h&ogg,gbu B | oba of( nown

origin dene regul ati on profil enﬁolﬂe%uons\aﬁel ating poly A+
RNA from hﬂﬁ?ﬁ'ﬁ%ﬁﬁgd batcﬁ%fm rnrbm%!v M{)Bﬁ%ebm RN&7) 10

isolatir%q%)ly A+ RNA from a 932un¥re “’H’e’@%W§ B Bhtain (Mirealed
poly A+ gener ating | #8%| eitinaBkiAlepiyrabedede hadinpeotsieatieg 1ol WA+ RNA t o

obtai n tireated | abel ed cDNA p@m‘%}, el | ed cDNA . probes froLnthe
untreatdd poly A+ RNA t.o0 obt ahlmﬂéelmgﬁg‘fr‘gaa&%fﬁg%g%qwmwﬁardgbes(50)

hybri di i ng the treated cDNA @hwamqg?w&lyohhamqmgpld@*wha)r more cDNA to
obtain g treated hybridized a i @iﬁ%@@rl di zing the untreated cpNA

probes tiqepn array having ag,pe A tain an untreate
hybridi 2ed array of cDNA; ﬁi&%ﬁg " ?f’ o?'the cDNA of the%f)reat bd

hybri di &8%array of cDNA t"é%ow'atrewf Qellulalse@lwétedtpmalbfeséfam@NA qwant i fyi ng
each of |the cDNA of the untredts et ar ray of cDNA to obtain
quant i t i agenefne A8 RALHA CDNAy,, a of .each of the
treated | th the qua@*t%ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁ JS‘QPE‘"QS?S'}‘"? n me gehe

regul atijon _profile. -20 y -induces proliferation of leukemic myeloid cells
n o) \¢
. Ac. AFqq.Afb. ASE. Aq. A) E. AYZh. ARl e Retinipyecenty bagsina fhaseefo ). AFb. ASRg. Agj Aqdl\
D .- X45 { QClusterin -54%  -a giycoprotein associated with cell adhesion and apoptosis
XX( XXX X 'ﬁ&(X?XXX?X8| <| ><?<~?<Blreaged expressBiiivken @ Riztleise > aissady > O X >| y><[55ax<>| K~~~>
Xp 29x% p> -55%  -refiniod-activated transcription factor
v -inthibition e proliferation by retineic acld
?2>?<| 2XAP>XX<| p<xx83’><xp>p’?>| m%“%’la?:”‘ s "X X<<Xgm‘%xl PXX| £>3<X<X XX
glutaihmne S-transferase -a multi-dnug resistance gene that is overexpressed in various human (61, 62)
tumors (63)
~chemical inhibition of GST-P inhibits proliferation of Jurkat T cells
N-Myc 74%  -c-myc family member {64)
-associated with early-onset retinoblastoma
TRADD 1% -TNFR-associated death domain protein (65)
-invalved in TNFR-inducad cell growth and differentiation
NIP-1 -40%  -originally described as a yeast nuclear transport protein €6)
77 -parf of the transtation inftiation factor 3 (elF3) core complex 67
. DNA-Binding/Transcription Factors
Id-2 -85%  -a member of the Id helix-loop-helix family of transcriptional inhibitors (68)
~ihvolved in praliferation of human pancreatic cancer cells
ATF4 -“42%  -a member of the ATF/CREB family of transcription factors {69)
: -reguiates Ras-induced transformation of NIH3T3 cells
ETR103 -65%  -a macrophage-associated immediate early gene 7o)
ETR101 -60% -z lymphocyte-associated immediate early gene (M)
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<?8787?9 8<8<<88<88<<88<<888§ﬁ§§ S XXX
{ upkf " [ UMLeal g%]g%a] ca] ca] %] cal £al Td] Tl 5
cal ca] c]p\eix@mlj?1 caJ ca] ca . fted duteg reinold-infibition o 72
mr@p*. 1 éi#gﬁ##} xsni d*YV] c]?%?a mﬁa]stﬁhﬁq@rda@;u&a']g &hab] [J] cal] cal] ca
U cha]c? ] ca] ca] ca] ca] C ionilmeledie o ca] ca ca] ca #3)
$S$S+S0SDSKSMB[ $$$5% %84 ( ( u**$§%ﬁ§?§? E?LP—F}’W] B’]“X’(?]‘? et a) ca] cajcal c
a]j Ca] cajjéadeim] ca] ca] ca] c -58% -Involved in cadherin-mediated cell-celt interactions
a] ca] ca] cal) ca] cay ca] cal ca] whéa TGFAER teescipiomfdomi teeanotnaing
H a. .t vReo6arad01575@6- 6C3 L8MBS8X88(0: / ;

, O==yt ni c~XSl gb] X] eal] Cam%ﬁt&@#ﬂﬁﬂ%ﬁ%ﬁmﬂ&nﬁm Ead cabl ¢l cal gavlc
a] ca] cajca] ca U] c”a] c$a] cbal] edaiuaalieakisedcamnt)| C
U] cra==J>>>ABBBADDDEDOHC J edmwmgmm] gfmg] Jcal ca] c&¥] ca] ¢al]

~|nvolved in murine retinal ang

U] c”a] ca U] ca]c"a] capéal cza%a]cwwweo war]\nnen]aca]»ﬁi&}aﬁon aj cafg)aU] c]ﬁ] cau

]ca] ca ed in metastasis of melanoma and fymphoma cells
3070QY0s 00 RORRRRRREVEPSy S A am 0 v 74 at AR R AR AN 4 e Lot E’H] chal cal ¢

~ a] cal] ca] caf ca] c&% c%ﬁ%@a}fmhﬂgtt&&mu}mﬂ]m kAU cabcal] cal ca

malignant ghenotype in NIH3T3 célls
) Wiehopage\chidny\ \ \ 111 +LE] Y VKT .4 cal.caUl cal cal) ca] caU] c
5 ftmd 3% Lc-g nmophagesandthelr e E}Lf “Qﬂ e %g]
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&a] cal] caﬁfgﬁm;g@ UV] cal] cal] ca
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1. A method of establishing a gene regulation profile of a Ginkgo biloba
5 extract or a component of the Ginkgo biloba extract, which comprises the steps of:
obtaining at least one batch of unfreated cells;
treating a first batch of cells with an extract of Ginkgo biloba or a component of
the Ginkgo biloba extract to obtain a treated batch of cells;
quantifying an affect on the expression of one or more genes of the treated cells
10 to obtain a quantity of affected genes; and
comparing the quantity of affected genes with a quantity of genes of cells not
treated with Ginkgo biloba or a component of the Ginkgo biloba extract to obtain the
gene regulation profile of the Ginkgo biloba extract or a component of the Ginkgo
biloba extract.
15 2. A method according'to claim 1 wherein the gquantifying comprises:
isolating poly A+ RNA from the treated batch of cells to obtain treated poly A+
RNA;
isolating poly A+ RNA from a batch of untreated cells to obtain untreated poly
A+ RNA;
20 generating labeled cDNA probes from the treated poly A+ RNA to obtain treated
labeled cDNA probes;
generating labeled cDNA probes from the untreated poly A+ RNA to obtain
untreated labeled cDNA probes;
hybridizing the treated cDNA probes to an array having one or more cDNA to
25  obtain a treated hybridized array of cDNA,;
hybridizing the untreated cDNA probes to an array having one or more ¢cDNA to
obtain an untreated hybridized array of cDNA;
quantifying each of the cDNA of the treated hybridized array of cDNA to obtain
quantities of treated cDNA;
30 quantifying each of the cDNA of the untreated hybridized array of cDNA to

obtain quantities of untreated cDNA; and
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'10%& ()-q-L ! JSQ%&I (B)mgfhbd al:gcfn‘é‘ingg)to gl'alm a,l‘whereln the cells are MDA-231 cells; the
Ginkgo biloba extract comprises 24% by weight ginkgo-flavone glycosides, 6% by weight

5 terpene lactones, 7% by weight proanthocyanidins; and the array is a gene chip having
multiple genes.
4, A method according to claim 3 wherein the gene regulation profile of the
Ginkgo biloba extract comprises increased expression of ¢c-Myc protooncogene, and
decreased expression of the following genes: prothymosin-a, CDK2, p55CDC,
10  myeloblastin p120 proliferating-cell nuclear antigen, NET1, ERKZ2, Adenosine A2A
Receptor, Flt3 ligand, Grb2, Clusterin, RXR-f3, Glutathione S-transferase P, N-Myc,
TRADD, SGP-2, NIP-1, 1d-2, ATF-4, ETR101, ETR-103, macrophage colony-stimulating
factor-1, heparin-binding EGF-like growth factor, hepatocyte growth factor-like protein,
inhibin «, CD19 B-lymphocyte antigen, L1CAM, B-catenin, integrin subunit a3, integrin
15 subunit w4, integrin subunit a6, integrin subunit p5, integrin subunit oM, APC, PE-1,
RhoA, c-Jun, prothymosin-«, CDK2, p55CDC and myeloblastin.
5. A method according to claim 4 wherein the gene regulation profile of the
Ginkgo biloba extract is about
c-Myc = +75%,
20 c-Jun=-78%,

RhoA = -93%,
APC = -59%,
PE-1 = -42%,

Prothymosin-o = -79%
25  Myeloblastin = -66%,
p55CDC = -63%,
p120 Proliferating-cell Nuclear Antigen = -68%,
CDK2 = -83%,
NET1 = -55%,
30 ERK2 =-46%,
Adenosine A2A Receptor = -40%,
FIt3 ligand = -58%,
Grb2 = -70%,
Clusterin = -54%,
35 RXR-B =-55%,
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obtain a treated hybridized array of cDNA;
hybridizing the untreated cDNA probes to an array having one or more ¢cDNA to
obtain an untreated hybridized array of cDNA;

20 quantifying each of the cDNA of the treated hybridized array of cDNA to obtain
quantities of treated cDNA;

quantifying each of the cDNA of the untreated hybridized array of cDNA to obtain
quantities of treated cDNA; and

comparing the quantities of each of the treated cDNA with the quantities of
25  untreated cDNA to obtain the gene regulation profile.
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