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sensitive 1o environmental siressors {ike ultraviolet light or drugs. These siresses cause

permealization of the mitochondrial membrane leading to the release of cylochrome ¢,

25 endonuclease G, apopiosis inducing factor {AlF} as well as many other unidentified
moleciilas. The rsiative contribution of the extrinsic or intrinsic pathway {0 apoplosis is
determined by the balance between proapoptotic and cell survival factors. {for review, see J.
intern. Med. 288:478-517, 2005).

36 Apoplosis can be induced through death receplor ligand binding, activation of

apoplosis inducers, activation of caspases, down regulation of cell survival molecuies, or
through other known and unknown novel mechanisms. These all lead to DNA fragmentation,
thus, a phenotypic DNA fragmentation assay will identify all apoptosis-inducing compounds

irrespective of mode of action and potentially identify compounds with novel mechanisms. A

(9%
wn

gel-based DNA iadder assay is the goid standard assay for DNA fragmentation. However, the

tabor-intensive and muiti-step nature of the gel-based DNA ladder assay is not amenable o
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i ntercaiator such as PicoGeen or propidiumiodid
beengesebt oo @g&w@?ﬂ%‘&ﬁ\ fNals *Féiﬁoéﬁafﬁ*ﬁieé (SEinc o Crmeama}- §7 ézﬂ 833,

20@38@@4 L@t 92N &5 ezwz% ghab & REBECR AL 8SshMat h& ing DNA
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w’*erqa@émrs,ttbe stagapt wiioswvseﬁ magrasisdorst a?rﬁﬁ?ésﬂqf% agentg thatmodify

crnbrehe B 8 MO BB A AR,

applications.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the change in PicoGreen flucrescence in relative fluorescence units (RFU} in
HL-80 lysates foliowing treatment of ceils with campiothecin {campio) or DMSC {control)
{RFU, relative fluorescence units; DMSO, dimethyi sulfoxide)



o)
o
st

Joet

s

b
<>

98]
L

intercal ators, the present invention provides nethods
for the detection of agents that nodify formation of
wob7fismgerent s in cells and i s anmendabl e to hiptm/US2007/071619

t hr oughput screening appli C%tl ons. BRI EF DESCRI PTI ON

OF THE DRAWNGS Figure 1 shows the change in PicoG een

fluorescence in relative fluorescence units (RFU) in
Figurbll-sBOw yreatiesGieet Floweagpnte eghadRE Uofeladipe Fisombtdnee uni Q} is

t.heci 0 ok i

cepeRbAVIEEI 4 f SOEDh B 25 RURC LB kg o0 cotewir
campsathdax{odepgur &F2), syigive ﬂbha@séér@e@"é@}n i uor escence

signal (RFU, relative “uorescence n S s dependent or

tie levei of DNA ,n tne cei ! iysates followng treatT
FigurbB ghowt tite-offeG of eeisstewwmammhie es na*(ﬂemheoma):a(ﬁgﬁléy
o Bl uQresce n| ts) e . -
stam%%og tcgr‘ 8#305%('::;8 é) cmsiac §OS §§ %\g%te 1ed Vﬁ/ PicaGreen.

(RFU(mtppho&*esdmmemm pn and ot eorryon on DNA fragms
tation n HL-60 cells as detecte s D (RFU, "eiat've fl
jorescence units) Figure 4 shows the effects of

Fi \;re am@bﬁémmms(a: amb@)rsm (ENARTE a@mm“adgmamm iohtin BO-6C celis as

C S te |d| urr . ioai de (RFU,
Ge}{e?%? k?%i*? %Giﬁinﬁu é% e %‘?}“’%S@Orﬁ HiicE L‘§“§5nov\rs he effects
of canpt ot he&n (carrpt 0) staurosponn ano bl eorryci n o A
f ragnment atl n.>nril- dC cells as detected
Figurg A5eiowa B ?%c%fﬁi’éioﬁ‘egiﬂﬂéa%p@g&\%‘m%@f Bffe POB‘S’%H on DNA
fragnR@eRbe s ssubo Rk d0dated8Chy ELIGA. CRIPESIONEMcEY - nauced
D A fragnentation a aefecteo y PicoGeen (RFl.
relative florescence uts Fsgtre 7 shovv'S that RNase
Fi gur@%aéhﬁﬁah“é SRICONEM éd@gm@ld%%m@@ rmrn,_t an cOMpEAGEcR-RE@ed DNA
.aratio e|I [ es as detected by
ffawf"?ﬁ"‘é% g@ﬁeiepaeg Syrpé?%ﬁ*’?% ﬁ:fo?e E%r HEEERRPIES UNBIE gu e

8 shows the t| nme course of canptothecin (canoto)
effects on A fragrre ptation detected by PscoG ber n
Figurpi?|shews it gg\@§e CREDEN BIAPYapdne pi’)*é‘r”%‘@@ﬁc% O[FIgga) OREckgroy

ratio h%-c@éﬁ %té@é@&eté@é‘d Eeradelecy. *99 -8 a@ve?'%\{@svgw% Ehits}
fect of HL-60 cell density on fragne tation

Det ected by PjcoGee" \r HL-QQ Sysates RFJ , resatsve

Figurb| '8%@36@@ %ﬂaﬁﬁ‘e Ui S of @N@%thé’c.ﬁf@aﬁﬁo)%%&%r A F#&Hé@a&r‘
snows he fotd-in auctfon <n PicoG een DNA

deteqiehgnBiRPAIEEE 1 BhRaySaies: 6fE4 trelali fyorescence units; iy, hour; DMSQ,

dimethvi sulfoxide)

§

Figure 9 shows the effect of HL-80 cell density on DNA fragmentation detected by PicoGreen

in HL-60 lysates. {RFU, relative flucrescence units; DMSO, dimethy! sulfoxide)

Figure 10 shows the fold-induction in PicoGreen DNA fragmentation signa! in relation o HL-
60 cell density.

Figure 11 shows the effect of DMSO concentrations on HL-60 celis. (RFU, relative

fluorescence units; DMSO, dimethyl sulfoxide)

Figure 12 shows the induction of DNA fragmentation detected by PicoGreen following

incubation of HL-80 ceils with valinomycin, vinblastine or vincristine.
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60 cesi density O Figu-e 11 shows tne effect of DVSO
concentrat ons on HL-60 cells (RFb, ~eiat,ve
wo pao/148scerce its , DMSO, ¢ nethyi sul f oxi de) pEr/gsez087/071619
12 shows the nauctran of DNA fragnentation detected ay
folowg 5 of HL-dC ce!>s W't h vai nonyci n, vinblastine
or vincristineFigure 13 shows the induction of DMVA
Figuré nagheat a%sbiémn'ucd@t efdﬁbé@l frbgw*@hietbﬁ dBpcted by Suwpigeen foliowing

mcabsnmgun?%t?“ﬂ%? Vﬁ gﬁv %em%% %8@;0@% gﬁioﬁgggl &t ei n,

di stribution of screenlng a random chem cal Ilbrary
en _detecti.on _of nent.at.i L N
A R e e oo MR
Pico@é@ﬁb@é&:@%@ﬂﬂé@ér@f ohHie HEL NVBNEIEN(RF L, plablé Btatrésmsce
cited herein are hereby incorporated by reference
unlShi ess defi ned ot herwi se, ail technical and scientific
terns used herein have the sane neani ng as conmonly
understood to one of ordinary skill in the art to
which this invention pertains. The term nology used in
this specification and the appended clainms is for the

pur pose of ribi rLL L only and

ise i n the Shadrre st sChuBF A Tatoe

limting of the invention. The singular forns of a
word are intended to include the plural gorns unl ess

t hﬁéf RBhtRiRES geediargn ?F?d”%%%@%?ﬁ‘é‘?% Y S X ARPY %‘9 fined

othedR@, S ReRliad hOEEBNOL erths Usad he@Rthavkhge sahe ricahepded
to I nclude the pl uraI forms as well. Further,

COMPRETIEHEREROTHIOATE A BFNaRAFHIT WANeIER RWRIER i Bveniopgs ians.
nore agents. Thus, the term™an agent” includes a

plurality of agents, including mxtures and/or \
endirtPoierisot Ferdoiis SPSIHGHI HPSE BEPAPRaRTTR FTHae PuPO

of dek&rbm Arficulss a%eswén VoA OYRA i desinSQRSEs hAGhHE AT, be
or" unl ess the content clearly dictates

Himitigt ﬁé?%“@%”of‘t VY POBR TP HerWRlH gEt SHH0RS (higpluipie plural form

un es%%é@ont&@%éh;ﬁ%Stca‘é@%""@nms@oﬁm 4@k, th ﬁg? (BISEEhd &F "5, "an”
this speC| i cation, spec:lfy the presence ot stated

and g4 e B O] BT BREHE, DRSNS o bHEETERISS B sfGgent may

,M&% REGEl HEe, bNBoRIBRBRCELA R4 '%g%?*"%c%@ a@?ﬁr@ lity of
her featur es, st eps, el emsnt S, corrponent S, and

ugeng%r Balysine e, a R r ERatiesiess Terpohdbyityisiie be ?@%8@ H‘@ the term
"ort PEESERL dAMSI00s EHeEe TR Pen8 P! Q¥&RY the content clearly dictates
otherwise. It will be further undersicod that the terms “comprises” and/or “comprising,” when
used in this specification, specify the presence of stated fealures, steps, elements, and/or
components, but do not preciude the presence or addition of one or more ather features,

steps, slements, components, andfor groups thereof.

Furthermare, in accordance with the present invention there may be empiloysd
conventional molecular biclogy, microbiology, and recombinant DNA lechnigues within the
skili of the art. Such technigues are explained fully in the lilerature. See, .g., Sambrook,
Fritach & Maniaiis, Molecular Cloning: A Laboratory Manual, Second Edition {1888} Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NUY. {herein "Sambrook el al., 1888%);
DNA Cioning: A Practical Approach, Volumes {and 1 {D. N. Glover ed. 1988}
Cligonucieotide Syntheasis (M. J. Gait ed. 1884}, Nucleic Acid Hybridization {B. D. Hames &

S. . Higgins eds. {1985)}; Transcription And Translation {B. D, Hames & 8. J. Higgins, eds.
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conventi onal nol ecul ar bi ol ogy, m crobiol ogy, and
reconbi nant DNA techniques within the skill of the
wa@edo7/188eh techni ques are explained fully in ther/us2007/071619
literature. See, e.g., Sanbrook, Fritsch & Maniatis,
Mol ecul ar Cloning: A Laborafory Manual, Second Edition
(1989) Cold Spring Harbor Laboratory Press, Cold
{1 984%0%36@ Har bakure R Y. Ficberei, 8d"($asd)}; dokoblizal CelisTO8F Jzymes

d o Pr i cal roach, Vol unes i, ..-,1.:|=- o
IRL 55, RIS e7 b, ATBSR! PTG onTEIGIET o Sy REbi § ((aosuoe
at al. Jededl Cuesht Pl‘&Séés irNueb&iigr BAciogl, b idez atScos, B, (1884).
Nanes & S. J. Higgins eds. (1985)]; Transcription And
Translation [B. D. Hanes & S. J. Higgins, eds. (1984

! Iihu@arPerabodiablt oCHetivednibh Is d:zﬁe&bﬂeyweﬁtﬁim{,, éeagaer} that

‘,I,rnrmblllze S S n JRL Press, ; ), o
oo B AP P TR s B NBAEIPar e ® Gop gl an
arravg‘ffk lcé@*@dJ &pﬁée@*g é*b@&n) tﬁiﬂé&l‘lbré’f&bpﬁabﬁs ch i nwbbﬁsaulwager

i ol ogy Joh

wih (¢ SHRabT O BHPICHR S ZoE oS oof AR T 57 g St AcagrEsicciaole

x.o*’ﬂpbbaaé wﬂmte SnibRgated fR DNRRra@RNA b Eag e kst orfshecepiacis; ()
s!l'ng (a) pOvsai nr%ﬁcel iSn ar arra

ho of -

measigRb PELETE! of d5SHARE BT PR IEAPY GH GOTORENS the amount
of int&84 gfét* ARlLian®e ASMRRLED & "Sntﬂig Ndetbrmiitdls LR GRL kifer@y Bentifving

predet ermed penod of t c) lysing ihe cei,s, {&
said 2096t A2 A8y ee BaR1 aheD ﬁﬁﬁ)@ﬁ%reﬁ%ﬁp%eéﬁiﬁ PiedpErERRALTRENON.

into DNA fragments to sasc at |east one receptace, f )

H)_neasuring the anmount of detectaoi e conpound

i ntherasamatdects S rprethpar PN, FAEmed MRy bgsmal doubie-
btaa«»h&} 9&,@%%@\ %&@9'% %Q&ﬁé’srﬁg frh QA QB §Bhtel Ond dsDNA

det em ne fererce thereo/ deni sfyng sai aagen: as a
fragmpase « ”ﬁiﬁaﬁgd a@@@@om&w@ﬁéﬂt@nherf@?@ﬁ@ef‘@%@é thg DA fragments may §

,,gsé;%f? 8 W tssbgﬁ\*) ag@eti & zﬁésg%p@%&q a%n% dagamatsg

fragnents y DQ srra ,D e- 15 stray ele\le
ssONPdisRIum S relegwenframiapopiesc esiisopp daninediEmabt drosmbdipeniof the

ﬂven'z%ﬁ%@%% %%s%@fﬁ@%”?@%&oﬁﬁﬁa% D%&ft@é?% 8ROPIOL Gt imited o,

e nmeclum t he f agnerts nma e
apcpmﬁg:@ea@ tr-anitee irDhA p(ﬁgmm?qs&mrﬁf@rﬁmtrn‘ewes or different

whugfgq[ %u%gﬂl Grnfis AGUA ‘?’ragmgﬁt f@s‘?rkatm{w ?@‘c{afeb% sﬁ&% gr SYBBAL S

romapoptotic ceil m m ar .
ingrediwbiaiasy femiitofe mmu@wm@mtawbhwag@aw @@""“fﬁf ginbeimes of the

anver{f'gg [zgaﬁ%o&ts n%g%éaé"hp@%oa%‘éﬁm% ' Gan85:08s LinB0otnbr emb&Bment, the

apo oSl uring co-culture In tne presence or
oreseros enceTehe df afapiasii ordet absaYes codetdserad proasis gphge measured

dwm%y{ea%é;, : QNS R o Wég{*tr gorenhef %W%QRM R&rhBdUGEssay is
Fenovi'ng ar 1 ngr m

ent fro ti tie culture neai
utilizedichnessufetaissubivwal oecaigradiwaiot er e sc s nent of ;ne
invention j;.!izes the assay to neasure the absence of
apoptos.s anot er etjaod nen* the
A further embodiment of the invention is a method of identifying an agent that

madifies the formation of DNA fragments, the method comprising: (&) providing calis in an
array of receptacies; (b) adding to at jeast one receptacie a component selectad from the
group consisting of an inducer, an inhibitor, a modulator, a modulator of the inducer and a
moduiaior of the inhibitor; {¢) incubating the component with the celis for a predetermined
period of iime; (¢} adding an agent o said at least one receptadie; (g} incubating the agent
with the celis for a predetermined period of time; {f) lysing the cells; {g) adding a detectabie
compound capable of intercalating into DNA fragments to said at least one receptacie; (h}

measuring the amount of detectable compound intercalated; and (i} comparing the amount of
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presence or cease of apootosis or the aosence or
decrease o apopi osfs can De rreasu”ed 25 during
woe@atmspd 0 ce |s wh an agent In a farther PCT/US2007/071619
enboci rpent of trie nvertion the assay s utilized to
measure ceh surv vai or c&-% proliferation A *urtre'
enbodi nent of tne invention s a netho of ident,fy ing
snterca@te%gﬂ%ctéﬁ atomnpslink.ies dheoifie B@mtmzoa a@fﬁe@dﬁc&fm@rgn‘pnps fv“‘zg

he_net ho n cels n a

said 3685bth AdRELY By hadrn e e Sudebeire Prdelirdet Brafos
conponert se ected fromtre group cons sting of an
induce', a r h_bi .noc uato " o e,
e s ha e ke Ciht bt g T By SuiaiSe blPine agent

in a sifdeuhal hRgvdingiaoRASRkdYé bid tap@btial drsr;e‘ Qﬁ:&a artisan and are
regeternsred oepod of t me, (a add'ng an agent to

considgried BPPOREREES §riee NeR¥ihacl e, (e) sncjoat r g the

ageii with ihe cells lor a predeterm ned penoa of
tlrre ysing fne ceiis, ng a_ oetecfab
?fd) f*eaﬁ&oﬁ“@ BV%WP@ﬁc%+%§f?%ﬂ§ﬂh¢a BRI ?Sraaﬁ%ﬁ“@sw gf DhA
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det ect abl e conpound i ntercal ated and conoanng
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from Herdein COsiving eladrésrsaarndeiaiy ¢ @8% @ﬁ& TECHFE oMt PR [nduce
and 4 Bo&eler Mneirausthf f erence thereby idenifying said
agent as a nodi fying agent when the difference exceeds
a predeterm ned threshold Refinenents such as adding

t NGl NAREL o ihé Q@ii“‘y'&k‘b Bif @ sté’},’ auke%\ MRgEbRte LB psh@naition

agent nasmgestep are wel V\Athlnthe*KnOV\Aedg
un“aﬁ:ﬁ@p & apabiarptipisie tpharegngt |ﬂ@ae<a70ct§%ﬁ*’6§ﬁacea? ENESHETTR et

comgPTRediMBRLS: 2k 4iRe, bﬂgéﬁéf'o‘%g%eﬂ" ASTDRALIRM g Ohnde some cancer
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celis a&vweﬁwgwrﬁ%iomﬂf afvetirpiginapepesteys Bei g make dre celis

,e&sim:at ﬁ%ﬁma‘ﬁgg' ohefald-en- ce-i@ BaPIRERERY fde%%@%r%@xﬁﬁﬂm&@*he celis

oup consisting of an inaucer an inhibito a
surwmmneapbvpe legs npdataBeRPieRs wier coRIlitass CAm %F‘fﬁ%l ik or
of the inhibitor. Ceil survival is the aoity of a ceil
to stay alive n favorabDi e or unfavorable conditio s.
Uriteivieeiccisrmatinatanesn chlttundeerbien-Améing kampias eete't o

*oi:fégﬁo*pé%%%@rege iq %@l( 1 QF; ?15@! &ieltQ %éﬁné‘ QBPE; U@Qﬁ alMbfid @Al cat

privati on, |'ac oxygen As a non-hmmmg exanpl e,

GS%’SisﬁﬁEam@ﬁmW@éWi&f‘&@ﬁVe i ncreased expression of

survival proteins, for exanpie Bci2, wnicn nake the ce

resistant to apoptos.s Qtners cancer cells nave

devetopedraricha snytahichmetics of ifentigint $nsigeoi Pt modiies the
sarm A Le B Ql ¢ ng‘s;,\k
o Bl R e R PERPBRSE, Uaeler e ?*ﬁ%f%&“sz o
fimitekdrio ey pamiouigoriNohedlliderihi ﬁge exanpinasn de-apeligd o any mechanism ¢

cell death where DNA fragmentation is a terminal event.

The term “inhibiior” encompasses any drug, chemical, protein or protein fragment
capabie of blocking, interrupting or preventing a cellular response, activity or pathway
involved in apoptosis, cell survival or cell proliferation. Further, an inhibitor may be, e.g¢., a
molecular chaperone, antibody or inhibifory RNA (RNAI) that blocks expression of cetiular
proteins thereby snhac;t;ng pathways directly or indirectly. An “inhibiter™ may be the
manipulation of culturing conditions such as oxygen augmentation or deprivation or changing

media components in such a manner as 1o block, interrupt or prevent a celivlar response.
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proliferation are an increase n ceil nunber due to

norma* ceii division, an iduct.on of ceil division or
w@noo7nksbst i on of cell death An enbodi nent of P&EUS2007/071619

invention is a method of |d%nt|fy|ng an agent that

mocifies ire formation of DNA fragnents by cei

under goi ng apopt osss. However, the snventon is not

| iTiretieen teduant cpaYTPIGEARNYT Sivth Gferiesl | prafeitd pTHe fragment

capaigg\gfﬁk% g@%ﬁg{%ﬁ;?gﬁ'ﬁeﬁm@r O BHAY, ARGRAEH S G G8ldived in

ath 4 %gentatlonlsatermna vent.‘The
apoptoeisnsetiisuhingt posel! copideaes Sesheng Brueercisrecampleciar

map@"b?é ea!w@:)i%q RLOLSIR, RRAGARAL t%%ﬁ%?e%@@e&%“ BBsiar proteins
or pr event' ng a ce r esponse
therebe te’m\ft'}g oé‘r:bzp@n hwmecﬁwmaavwon Firafript eswedyiacebponse, activity or

yamx% X‘Bei,'q uéy“" iQSV be P{e%érf S\EEQttdha culitn h@??:te%{% éng 'raQ bk Qfen

ecul e one” anti
augmcnta'tibh boﬁ@mRMbr(cRNAa&g tdhaedisl Wneﬁgw&m@m@fn% és fapiock,

inter fBg %ﬁ%’?ﬁ“ﬁﬁ%’f Téﬁggl}@%tl ng pat hways directly or

may be tne mani pul ati on of
cwtupng condltl ons such as oxygen augnentation of
depri.vation or..chan a . ts ¢ aament
o egramésmfdu gﬁ &n@ e%%l] dr8$ V.;gpﬁe% t,)rgzggelr' %a@r agment
capabie&baﬁ}s& 0 *Ffmm{anertynp'mmm” tneemwma&geso,amgei dieuggsponse,

pr ot Lot i 1 fr rthas
S e S S R A i R
modaatbl wixg ye ermm@duh*amyiapm&fr@é \aatbddy capmpnitosn %\A é@Mx 'hat dlocks
oraAson, va t zrd m g mspens@-
xprsasiphish o5l st e e Hes Moo say e T A TP
acnv@l\dﬁ rafNAy) At hatiu@ﬂo@'ck@/ i&xmeesai mnamﬁ céealﬁtmhgbor}nmnwelmsr as
reb{yﬁﬂmdg on. or_dir ?f%/ thlat ng or .o
DXVU‘%tF%ﬁﬂ”ﬁF § & r“1""u?’aﬁi’“’ ?@&%ﬁ%@@‘%ﬁ” Fyedb St higger as o
ocMiert@ducmvemmeMaﬁrbepmm pul ati on of culturing
condi tions such as oxygen augnentation or deprivation
or changi ng nedi a conponents in such a manner as to
b| z@ @I’x‘urisié’rtea’fbrbu}iﬂen@bf e eventoraacsidutii@rmaespessian cdifenction with
" nodul at or.” enconp ﬁéses amé g‘r@ug.‘chemmcah o resulting
an ¥t SO GF SPOCURR PrADHANT EXBED FURH] 5T PG R resuitng
in anisAh@n@tagliuipr e prise DY *i@é mtib@ cémrpamre(e g1 ressl »soé s'“aa recuced
cei i ui ar response, act | v i nvol ved cced
celli§EissboRry A CBRTSCUP AT VAI b TBAER T B e SRR R (6. enhar
celiulbtfdsbGtse) 8- 1B N0 ofBYoib& (8 gTBeREHE 361LCNARSIOHE,

anti body or Inhibitory RNA (RNAI) that bl ocks
expression of ceiluiar proteins thereby renpving

| nAhibidrk QR Rerd SrdHsduNgore cefbb uﬂts@redﬁ@mn&gma@@ts IcV Bé{)épta of
or pat hvva A" nlgdul ator” z be t he mani pgj % of . .
a;se®§|stq3ﬁ n%a%oﬁ?a-ihﬂ Gt “§WW9§§ mple, an embodiment of the me tion would

be to induce apoptosis with -amyloid fragments to mimic aspects of Alzheimer's dissasein
tha presence or absence of potential modulators such as inflammatory cytokines. A further
non-imiting Hlustrative example, an embaodiment of the invention is {o identity agenis that
promote apopmeis none or muitipie aspects of cancer. Using such g paradégm. a

enhance apoptosis in cancer ceils, tissues or organs. An inducer of apoplosis can be brogg-
acting encompassing many pathways leading fo cell death. Allematively, an inducer of
apoptosis can be very specific to a single apoptotic pathway or imited o treating 3 speciiic
disease or pathoiogical condition.  Thus, an embodiment of the invention encompasses &

screening method for identifying a test agent that may ameliorate a disecase siate where
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oxygen augnentation or deprivation or changi ng nedi a

conponents in such a manner as to block, interrupt or
w@e@vamsd@ ceil uiar response. In a further enbpdi/BIW7/071619

of the invention, a nodulatgr may be used in

conjunction with an inducer®such that a nodul at or of

an inducer makes the inducer nore potent (e.g.

apopibes i hdught fnbainhibhied foedacepid, vémner . rashoaseErs o ut?hebm are not

538{ Jﬁ‘e?%?g gpﬂ%édg&’ﬁ’%l ‘or r‘ra'rg’s"“

| iympHdaesd | ﬁmem;a and beRsupotsent (e. g., enhanced cel |l ul ar

response) or the inhibitor mor e potent (e.g., reduced

ceiluiar response). Inhibitors, inducers or nodul ators

camober atrbbdizedt dsmhamnmmmpa’ﬁt. mms oémoaas?ﬁ)en pee gfducer, inhibitor o

di.sease sta a, non- | i in LVE o oot it

moou BB o M % Rl maf 251 bl el il Y6 rpymea o
having 2dUoe: apaid, esivsemdichist byranystioisffetis ag agattisg roiltimlanpahways.

aspects of Al zheiner's diseasein the presence or

absence of potential nodul ators such as inflamatory

Cﬁﬂrmefﬁoﬁ thetihantioo ntilizeerat intgreatbingstatatiaive compound. A non-

- e N . enp ment of t L nvention Is. to.dentify
it GRS & Ra P eRar® drsacett Se MERUCER dedbeyf 82
heteregBRGE §i>@§c§€:wmefecmb§tﬂ&gms@¢ beivepanasbgim pairs in 2 DNA duplex.
conte at ed errb? ngnt of the inventi
Pt

oWy RAT TYSTIHB SRS B "o BB G BRY AL MRS BS o™
interc@RAG 6RiADLPASSHEWE B sGRANRER fReldsSentlehBStRmear ooigaRsmission
An i nducer of apoptosis can be_broadact i

o exBRYBRPASSIIRI SNy PERTES S PUATRTECTS MBI Hie ggpRonseisctive
bincid LR b! ¥eldhs i3RohiBSUREI 9f thapeRbaShErtan S_b@‘z\lr&ésy;asamg dves

specn‘lctoasmle apopt oti ¢ pat hwa i m g
are KPRl HaEKBE T TEC T Gaas e PRSP RB WaICaP. BoraPer gAice dre

HoechBiUB258N A85Redi RN Int@balkilgy dleﬂé/c%ﬁ & QMWQW@ @ﬁbﬁ)&ﬁuﬁsea ide. An
screening nethod for identify eb@&q g gp "\

embog¥apnioF BtdNvengps eiizes EF&@&@%%& a ngs} “?hﬁﬁéﬁ?‘

unsyrtngweb(% chiindibied cydrite %ﬁ@n@éﬁnm%&{@%md @@bhsﬁa&@ﬁ’ﬁs ZNA and is

i ncl ude, but are not imted t ) Jp .
highiyiferresagnt ‘f«iw PRIBGRP QNﬁy wﬁ%wﬁda?w@&niiﬁ@qu@% ieg i solution. A
furthd rRMERR % A0 §Q1\)eﬁtaf§fﬂ='?@é%§}ro$@%h&rd@ el MBse Werbél@zorq are

Invention is the use of -v.ore than agne |nduc

capapiRief brebe WS% a¥aRt sy TOTRINECHB A& v it %%ezﬁ'ﬁnd%%eﬁ995‘ and
iGr'eBJ? b L 881080 BB @a@tﬁrs@@, ubst Batti4b8), NOt elbddihest &t the inv

having additive effects, counter effects syner, |st|c

umszeﬁ¢eéd:te§m@$mé$%@pbﬁ§suﬁmas|%*é%%‘m%{ﬁ% KIS oSt ARRETUS

imite tendRUE KL % Ak b 288y t@nc«aer%rm& o [ Rgedehessabhes the
compound. A'nonlimti ngﬁexa le is an intercal ating

nvef’ﬁpa@w@ééfﬁipﬁégzéwqch%@v renE SHfrty are
het er oaronmafi ¢ poiycyclic nol ecul es that insert

bet ween two base Pal rs in a DNA dupl ex. o ‘
The intercalating detectable molecule is not limited o a flucrescent dye. The amount

of DNA fragment can be quantified using any methodology known to those skilled in the ant
The amount of infercalating molecuies incorporated into DNA can be quantified by labels
such as, but not iimited to, radicisotopes or scintillant-activating compounds. Detection
methods inciude, but are not imited to, a peptide tag, enzymatic activily, absorbance,
fluorescence, lime-resolved flucrescence, polarized flusrescence, flucrescence resonance
energy fransfer, luminescence, bioluminescence resonance energy transfer, radivactive
labeling and scintiliation proximity or other methods commonly used in the fisld. In ancther

embodiment, indirect Jabeling methods may be used including, but not imited to, using
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However, the invention is not limted to
hbt eraarornati c pol ycyciic nol ecul es. Any
w0 ndoenemb@t i ng nol ecul e that shows a signifi caPtT/US2007/071619
fiuorescent enhancenent or shift in em ssion or
excitation rararneter(s) i 17t he presence of DNA
fragnments with little or no nonsel ective binsing to
labelddNAtiondips, Qise@@eb&vadmm;amhma&ﬂem nteh@ cpe e&epskffi“i*v reagents or

i Such cal atin re known 1o,
oSTYRAT G TP BHESa T Snd AL e e e O b g P
skilled Oy thi Be ibsshenzhes de pdytef Haronstiol3 33 B8 uridneitedinusef i

amou b HEE AR CRALOAT RERt BT ETTATRRL TaR Gt Py B8N (A260).

Pi coGreen. PicoGreen bel ongs to the fam 'y of

uns tric nome hi. ne n| ne d exhi bi t.s .hiahe..
DnU G GBS YIS TV aBREA: Bri P REGHISF G 1o08Y BRAdiET DNA
.mg*ﬂmme@@‘e mﬁbatsgr@@\iﬁe aMﬁiuhﬁo‘\deEetottaalﬁé yornanmt inmhes ee:m:aaa;ee

free in so rther enbodi nent of the. s
SepafpRAL FOR TS b AT I o PR Craghay Metnods know
in the 43t ScBahatrQ SadihRstapal @nafugiiod] fixgtbe, mm@mh as

TOTO (Nucl eic A ds Res. g 1215 1222, 1995)
eleCOPI P U VBTSN a P PROBEECR IR RS PR ST R E@u of
sepa%ﬁg@hav%@ e%fﬁ%%@b R he @kildd R tho e spardid bl fef@8re chromosomal
-permeant DNA probes such as BENA435 (Nudeic Acids
DNAI’?@%“"’%A?"\% EPeis may elininate the nee to lyse the
ceils in order to iabei the DNA. A further enbodi nent
of the invention utilizes YOPRO Hoechst 33342, DAPS
arfh PRECETETIRE Herpeandar vPigs Heredtastis wiscanibe iysec by the
dditdflor bt Qg: ES@inkh URIEAFRAtHNEer, TRENAMUALS ©f 1PN to the use
fragment can be quantlfl ed using any met hodol og g/: known

of éet%gqrﬁ gsige $igis Qudia” it ayangrde ahenaiRet et Srappropaate foriysing celis.
For Q'XQ&S?ecaéz@Wé‘y%eni%e%%y é@oé&é 2 Mo@é'ﬁ@bdf‘m %‘o%@t &*%} {R@zafhaw.

quant| il ed by laoeis such as, but not linmted
Other maireiis ot %@% cefis ase MY KR9winio hess Srder ﬁgt%‘eeﬁ%pou nds
Det ecti on net hods include but are not limted to, a
peptide tag, enzymatic activity, absorbance,
f luBriascemeedimenins thedswnjien ufiizes Dbsse fiee RGP & ferovg RNA In

the % MOLESEE %epm%ééé%f%%%%ﬁ% SESPRANCEBHT Bo bl Aekek,

nescence, bi ol um nescence resonance energy
backgrogn® flerresaeaudionm oy & $ndeertng @idasBN¥Ati | | ati on
proximty or other methods conmonly used in the f ield
i n anot her enbodi nent, indirect |abeling nmethods may
beﬂnue'éaowenwutmﬁgm\f%ﬁmﬁ@fnpr@aﬁ&ﬂear%cp reRepiRgipp, that cah receive

a@%{r%d’z?%zag%qﬂcgés c&'@r@ Qweétar BRLAY d ubhatibfican be any number

|n eractions, nmetal chelating affinity reagents or
of ’S@Tiljﬁsuf%‘f A 167RS 08F D rors/thpe age g plapigypudale & heiding cels within

e sl;s}g G inlangkl Ag ﬂgeémgau&ngm £ 9ot QRS 18 lﬁi«é«ése@h tub dibes,

I's cont enpl ate hi's invention.
tubed srohhesrt t"?embwea@m«vet;ﬁ@es S8 well plates, 384 weli piates a“ecs *‘m aturized

microtiter plates with perhaps 4000 receptacles (U.S. Patent Applicgtion 20050255580). The
arvay of receptacies may be amendabie to the addition of a protective covering thus

preventing against entry of contaminants or evaporation of contents.

A further characteristic of the receptacies is that the receptacle may aliow for analysis,
non-limiting exampies include, specirophotometric analysis, scintilialion couniing and
flucrescence measurements. However, this is not a limitation to recepiacies that can be used

within the scope of the invention given that samples can be transferred {o a suitable container
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amount of DMA can be quantified by the determ nation
of absorbance at 280nm (A260). A further enbodi nent of
WO b@7itmgent i on i s to separate chronmosonal DNA PeDUSIONA071619
fragments before neasuring ]{he amount of detectabie
conpound that has intercal a ted Separ ati on of
chronosomal DNA from DVA fragnents may be perforned by
amenﬂ’eﬁ bﬁﬂ&ﬁ&mwna;igﬁs t Aecatititinjenrahpieiis tmgoﬁﬁyai’m regiod such that the

l.ude centri igation LT at Ct}“'gt of lvsing
meingd edoonoraet &Vl Sierd et arbr R R Hd 8P giveine
the f*@iﬁdurﬁfeeebmbvﬁ@tslseparamsmﬁmtc{rbns@a:eat$ a1 fmayehestep further

coef L S | BB BB homers

least e adipBoE cobail bécd”ﬂ\wmylof) recepiaokey eenteyamwgsetﬂme okddics.
Cells can be iysed by the addition of a detergent

SePAREHH APRTRG Fysi s buffer. However, the invention is not
limted to the use of detergent in the lysis buffer
but By |nclu met hod t hat propriate for .
v Sl & B b e B R aE P Bt By et

Unde RXRASHIRIEO ahyped. eni pphighiberconsemhoaatd @e;@n@em on the as:my
freeze/thaw O her, net ho S Si.n

f
pare G e ST OB FHEAB LT RSTARLE R oot ay be o

oartic@ER &l dTeBdaydontifiend SVRE bE@RorUb dirzesiobhs eazficgier RNasend to
to renove RNA in the cell |ysates for the 0Se of
the e BRSI-Aly ASTCGHA TECOB RIS PR By T S AGL TR

conds Q@f%(@* QHRg c@:%@[je@cﬁg&!&j ing9abod v éﬁsc@@%g@W@e or example,
| ul ar. RNA, embodi ment of the invention conprises

the aﬁ"ﬁ“té’r‘“ Gt @%@éyﬁ FHEESAR HEUERAPGRSE, fPOSENF EoRywouic be &
compPLRE kndB @hhdlce «PHERsiESA B h%ﬁﬁ? RREhGe oAB pakiAYcfirol is the

recept acl es can be any nunber o receet acl es from“at
additos 6 vinpREINGrsUiBEeA CRAF! 61RY F0CEpT BRIBVE GPEIEDI e ERtve contral

may ME@%HQU%%&% VadDi-Andiensxs eREaRfitidnne elieBbd 8N particu
[ es |1 ncl ude ut are not limted to fiasks,

“on“a%rmi BeghsHegedumb st WaeH DHEC 205t He AbRE o FoSRRERt: For
exani 8% R WBdd: rmeé‘&(_t%%en 384 ouekl (Phat@SsRthsis, then a negative

mniaturized mcroti | ates with perhaps 4000 -
contrpgpad e purectad ten POPﬁF%aP&ﬁEﬂSi%éWB‘W2’@)5@2%5’@8@)@ et Fo
anngar i ¥nPhes! £EPPLAHBRIBYDRSCARBNGRD)Bicl:dnhie; weldk b 0SO

protective covering thus preventing against entry
withogt ’eéo@ﬁeﬁm hantieol sraysiapb Patheomest NegRicariass: A furt her
characteristic of the receptacles is that the
receptacle may allow for analy3|s non- I|n1t|n9
exfémp?hé@” el A des inspuien nepherlidines et ammanysirsially available. For

exa ﬁags %;'; 4@% de0GRUAL L@gﬁan&e%%&s;@@;@& TRAMILEARE Bnpan
this is not Imtation to receptacles
ong @atppdme u sBY-80 cells are used. Cells may be prokaryctic or Qdka"}’(}u he
inveniion s not limited by the type of cells used. Primary cultures may also be ulitized. Non-
differentiated cells may be subjected to various agents o cause the cells to differentiais inlo
a particuiar phenotype. For exampie, progenitor celis induced to differentiate info
oligodendrocytes would be an embodiment of the invention. The particular cell type used
may be selecied by markers spedcifically exprassed by the desired cell type, or altematively,
by the loss of a particular marker{s). Cells can be separated or sorted by methods such as

flow cytomeiry that are commoniy used by skilled artisans.
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within the scope of the invention given that sanples
can be transferred to a suitable containerat iendao<e
wo o007fipasphre” ana.ysis Aion |linmst.ng exanp e iBCT/US2007/071619
nod' fy the rnet oa Svxh tnaj ne metho a furtner
conprises orovidng a second!} array of recept ac es
wheren step of ,ys>pg the celis furtne" corro pses
S epad: ﬁidcﬂ@e@@p&%ﬁﬁe@ﬂ@n figemm & ‘aﬁh%glsn\enm$ce&n1d>pt;;béodﬂ extaliemative
r ses aaa.ng a detect und. o oo
Gmboéﬁ‘“p?‘g{b e Giver e e goo e Eww?%ﬂam R G ee oran
type ArRBBENPARLARERS asheice tSahebaget hedrmamayn.or receptacl es
containing a sarrp.e of sa a separated supenat ani  An
enbc asnent of the invention uses a contro A control
i 3’38@5 WRyoefot@fidd M albnsledicd! @@sdpibyAﬁksédm’ @a&rh;i) sm iAnude, but
propriate caontrol may fdepﬁeﬂ%%a % ~roles. an
s “OfﬁiﬁiﬁPr%t"§5? 7 IGS, SRCIORROIRRNTS @a| Oe?ﬁ%s*f e hhﬁe‘?“ mples, and

frozeh BYASHE GRkH @i HAIQ8SIt bOboRiABubes@NPIas tnckdb aroosaatp»mm tissue,
assa%;dcondl tions or the addition m . nat.i on

OB S d. RGBT a5 SRE e A E B R L A, oAt ey A

biolo %i{ea 1 GARSIABHeR AR ol @ LREy o Grhanihat zmh@n@&ﬁs&y’n&ﬁm@‘t such
ons or contro conpoun a aaaed brings about the ant
as 2 BATER. ¢ 65 FUMPEN. BRENBEC PUTa0 VA GERL AU @RS @ 8. Guinea pig
rat, riOVSS[BGAL LOK birS, rSM?@%trﬂQﬂ to nduce apoptosis, a
positive co tro' would be a compound no tc nduce
apoptosis A ncn-imtng exanp.e of a positive contro

SAAG% bR BF th¥ &R §d detld Badki @:@s‘;}tof' QtaBRYransformed

al'so be a negative co tro A negat’\e confq be a
o OVRKPIEBUOHIO SERIEBT 2HBTR PNe BIRRIT 2BHEEEITRAE SHAPRITBIPaL o lack

Lhereesnafi%f s%ﬁ@'fﬁ&%e@t%@% 1 BRbRRG ok Gart B rUSIPELRBHLURD AB&HIs can be
bpng adoot the arstcpate a "espoose For exanpl e,

tested forttireyr %ﬂgaémo apddste DNfEEgRitiaion s hedoestosget 68 gatether, test
aoen?soél%th%stastéa sdr 1Ak *aabn%g%tmé’cﬁjié% W éﬁmé’%@é"lsﬁ PE2 A8 88k in the

nauce apoptosis control nay e veiicie'
preseroafoo aPesnex amphiecers oF inhiditare of apuyiass. sska@@mwmm may
cONs %I,n‘ ‘the vehsce control WO ¢ ae DMSC w t hout
est agen A contro! may Sinply be the use of
hi stori cal aata An enDoan&nt of the .nventioi uses

cej Lec%tﬂnﬁén{ Q%treDs%fo% GRIWES Ge ﬁav)éP‘fg%fcec 085 P g 08X R Baiecuie

ceil rax ca a-e_avalﬂ . romthe Are pcar
in a firs suiwb@UDt exwrasigeat yﬁa nugic 2BOBE st Cpll -T60s. Gescemanet

expré%i%q e "0!" ?fet ;ébéggmﬂ!ﬂ&éﬂ%ﬁ( 0L CinQy, F@bk@ﬁb’ Qb re “H%a§oﬁ%qwﬁaes

type o ceils used ry cu
sezeamr @rstmﬁa@yssa%w et ct's fiy el udesHTaF exteeRsit é‘@‘i @é’rﬁ@’ﬁﬁﬁay“eﬂ tothe

nuuégf?&&'@ ?éfpdegsgc‘ WQ’%EP%%W&%?%E B 8US Bt B8R s?x",@ec” is

erent ate ,nto a part erotyoe FO- exa
infenped genetivihatibeingd ea@@c@ﬁue'@edﬁﬁn @reelis i!’ateéf tate “egu*aiﬂf“y

sequence(s) in & manner that atiows for expression of the nucleotide sequence {8.¢., inanin
vitro transcription/transiation system or in a host cell when the vector is introduced inte the
host celi). The term "regulatory sequence” is intended {o include promoters, enhancers and
other expression control elements (e.9., polyadenyiation signals). Such reguiatory sequences
are described, for example, in Goeddel, Gene Expression Technology: Methads in
Enzymology Vol. 185, Academic Press, San Diego, Calif. (1880}, Regulatory sequances
include those that direct constitutive expression of the nuciectide sequence in many types of
host celis (e.g., tissue specific regulatory sequences). it will be appreciated by those skilled in
ihe art that the design of the expression vector can depend on such faclors as the choles of

host cell 10 be iransformed, the level of expression of prolein desired, elc. The exprassion
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( oigo e arocyies woui e an enoodinent of t e
nvention he part c ar e'|l type use may be sel ected by
Wo nar7lessse spec fically expr esse a by the desiredr/wstonrn71619
tyoe, or aiter”™atveiy, Fe |l oss of a oart'cjiar
marker(s) Ce is can &e seoa ateo o sorted Dy netnocs
such as flow cytonet-y that are commnly used by ,
vectoskid the thvarttosaas telAnrdolubedisteidst oflistinerasnoe pOéin Uy eispides
hono An al te”at ve enbodi ment of
SNCORE TV “h‘t’%%%ﬂsugse‘ge ?ﬁe %egggeneous ce.i populat on The
ceils can be of a \ type and in any proportion to
\,the assay ,ot ent \ braatic
TR Rt P ey e P P R SRS Sl B e ieeries
e.4., aar)o idauesthaemsy bsmmitzed gnfamsioeatom celt sigsiua *mcﬁah,umdsqy acell ata

es su ch .as aut opsy. sanpl.es
;eve;iwaé;srgr%%ghg‘grégqe %Oﬁm"‘ Y(eéﬁ ‘I?'golfg% sto%geg c“%@r%%‘s‘gcgg %
NOrMaRS é)@lrmebtr@qmsypepgsdwmn atces Suedoay ndt npeohil g;erxgb@sse h@

mar cultures |an d rar gyt 508
W‘{%R{%e }é{‘o* il ?&%Pﬁg é@bgg&ﬁ%%gaﬂa & dgdf e ”r’or%m’ e
60%, 700 BRAT UL TO00E gaamm ;2‘: oordpanrgd E@mpTwm@f $neSorg ;d%)\d@@ a wild-

anz naca uman
woe Gt G g e Pl M R B %
solypeBtic e@reﬂérése*ra,@befob@bxm&a&er enbodi nent of the
invention ss to use cells trans.enny or staoty
irarsfoirsec i o overexoress or not express at | east

ONgs Pt anatdetehmidre” dpr&idlh relpy ©xp@stiof b w@e“oub
5 t hereof affects A fragnmentation Expression.can

P B - BT e SE RGeS e TSOT B of BF (Ehet 7rsien

expréBidnl deVteiy FREAtEMBNAR 2grBA &tdroircdutfi® of the exogenous
trarsforned ce i s Futher rest agents can be tested for
nuclgipaey 2ahpEGsEGuRYY 58 56%at e DNA *ragmentat' o p n

transfected eels vt e presence or aosence of aucers
or inhiottors of apogt 0si s Such an bnboosnent _a

cohsHIACIRER A" BHT T BRI 0P R SSIOTBISARIN SR IGsPEE §f Bipgsnous nudeic

acid M0k Othd AR pé?f‘\/&%é SRS e SEIhS cdlUd fFeradRciBs RE siable
er a ?o tssu faoi b for exoressson of he nuci esc acid

eW@’P‘%’"ﬁﬁew ifcigde gne @UBE" *&P?O%Wﬁﬁég?sl on vector of the
present invention can sncu'ce one or nore egusalory
seqguences, selected on the basss of the host cei'S to
e WRbHEE B REPESEIR FaRI0Med gie-EE P e B LTEYY Pgiige and
bicloB&RlatAGl Ho 121 RnSXPiness 86 Mbbbeh: RripREAUITRLAGBE celis can be
express.on vectoi, "ope rabD,y ke s" 8
stored until required for use. The media used for cw turing can be speciiically designed or

nurchased from commercial sources.

The present invention provides methods for identifying {e.g., streening, detecting,
characterizing, analyzing and quantifying) agents that medulate the formation of dsDNA or
ssDNA fragments. The term "agent”, "test agent”, "lest compound®, “drug candidaie” or
“modulator” or grammatical equivalents as used herein describes any moleculs, aither
naturaily occurring or synthetic, e.g., protein, oligopeptide {e.g., from about & to aboul 28
amino acids in length, preferably from about 10 to 20 or 12 to 18 amino acids in length,
preferabiy 12, 18, or 18 amine acids in length), small organic molesuie, polysaccharide, lipid
{e.g., a sphingolipid}, fatty acid, polynucieotide, oligonuciectide, eic., which is employed in the
assays of the invention and assayed for its ability to modulate DNA fragmentaﬁon oF

apopiosis. There are no particular restrictions as {o the comgpound that can be assayed.
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intended o ea that he nucl eoti de sequence of interest
ss linked to tie -eg™atory seq ence s in a nmanner that
w@bdoomsIsbor exoress.on of the nuoeot de seq j ePCEUS®OTOT1619
, havitro transcr pton/transiation systerr or \r a
nost cei 1when the vector s'-Zintroduced ,nto i host
cei.) Trse term"regul atory sequence” is snfenaed to
ExampReiinleiemigirss enbaneenssasc n3@iot hehigexpieskr amight

con ro elenents (e g , polya aenyla. on _signals) Such _ ..
chemaROREry PRGBS B RCE T BT 7 B E VAR &yl pepiize
ibrariGoedesadene frpreespeonidnes ncigagyeidetritaskesrany combination of
.. Enzynmoi ogy Vo. 185 Acaaernic Press, San Diego, Cai'f
differgni §88)'SRegul at ory sequences i ncl ude those tnat airect
constitut ve exp'ess.on o' the nuceotide sequence in

rr.an tyoes cf host cells (e gt sst b specific = . ..
| GORETIT) CeLEALEE) e et BUUSR grE EPEG <y BRgsee! matrs
compoKéntd 8enaitiSRd ediardel bRedcd, iesresivgbisodxlargs, @kpnessd o passes,
vector can depend on such factors as f e %r)p\sce 0 rgqst X
osMOBB BB BEMUIFSY. TR H C BT PRVRIS Of UERHHESs OH: EfIsne fragmenia.
An add¥hOLA] £ RS 88n £hGoERLoRERN aghsis, MR @n@findibi@d or randomized
._1nvention can be introduced into post cells _tg grzo .uce
orarpingt eroridgs 8 eUiEBRVaEIRNCOIET AT RORYEPRY &F EVgE 1O simitar
strucHRIG FRG DARING cHRGel RIBhaIQVIBKRKBIEESLOBa16S, 41§8hrgeting
herein, refers to tre expressior o a pos _Peotl ee, 5 e
compgundsa "L EUERCHA IRETZHEN CRYBPYER: BoRiFo BATROIGRS:
addrdshtic SHRMAMRL JRCHRer 19MSioRY Roi€Rs! Canmantigval, Adadhetnical
_.greater than the norma! sevel of expression {of”t_hemg’o{
entitigipeit LRl rapeEiss arnaenSERRY ISP BN PEasEigeriplcaied a tead
comp%ﬁhé‘%%h'%%dqrw'ﬁ%og%' deskBak pHResy BOACNGY, @er | MriBXRE 888ty or
the pol ypept'i de Fos exarroi e expression of the o
modiuing peptityd ‘*xeii?a@pomg%ndz@%eng@@g a@%scgmg tog@*e,@te Foriants of the
?Qﬁo R0/ 61005, Lk IRME: BRpCRATRAE SlivhPoBXBILER AP nounds.
read %eﬁgﬁofy%gﬁg?ﬁ% naw eB 10 ?Bpe cgiﬁ‘f “that normal| y
expresses the poiypepti ae fvlLtants, variants, or
arngi ¢ Qfay heicRARVRED: BGRB8 e ip B & extemal and intema
overe prgesSed' As tse herein, the tern "transient” =
condiggny erssiveenretieh §OTbMBRp LEITPIEN SUETRIFSLSCHIRRY G geiet ight.
a rnoiecjie(s) wnsch are separate fromthe chronosones
of the ce.! Trars er: 5 express.on generally reaches
i 140 emiRodiment! Sedayerian iseysel oo QORI BeEHes exogdnenods.
HTS BUHe BHOHER "é’%it%ﬁ'éaox%“ﬂ@s%ﬁg of #RLEadeE ;%{LQ:% cAEmYS«Dmpouinds in
nere, tpe teérrr "stable" expresssor refers to o
assapxrsised dn nofieidiuowien) trechans s gratbeciiol disape Ratheipgips. More
than BRE RS o LI € GOLANBSOIES,. Q SldiedsiGRNSIRALsty, o.g., in
wan \e/é%f%gég g're' t’gﬁﬁgég‘ggixpr eéjsésdtcggfbgger%%s&i naudeugﬁ’eeg‘ i
one mtchmdry ensseneatinhent, theriker 8T8 screening method refers (o assays which test

the ability of one compound or a plurality of compounds t© influence the readout of choice.

Liguid handling sysiems, anaiylical equipment such as fludrescence readars or
scinfillation counters and robotics for cell culture and sample manipulation are well known in
the art. Mechanical systems such as robotic arms or "cherry-picking” devices are avallatle to
the skilied artisan. Commercial plate readers are available 1o analyze conventional 86- well or
384-well plates. Singie sample, multiple sample or piate sample readers are avaflable that
analyze predetermined wells and generate raw data reports. The raw data can be

fransformed and presented in a variely of ways.
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CeJ cuitunng techni ques for transforned,
non-transforned, ormary culture anc bsoi ogica.'

WG a0phiesI@r e vveII Known nthe art Bsoi 0g.cai sapi/@s2007/071619
cultured cei'S ca be stored, unti' required or use The
medi a used for cJtu png cani'ge specsfscaay aes gned o"

25 aurcnased frorr commercia sources The present
r \Mené“sm;memdf tresinvetino ésarf arsay desteh fyrdoeptifiengn agent that

sgreel n| AN r r anal dsing:
o SRR O SRR oFLRER AT e APl R8P opions
{(a) aokr rs;sﬁ?l\ﬂécet;famsr gnthsisthefeer(m &' dgecitiic Cﬁ‘l}"ﬁ&ﬁ”‘iﬁ&@ﬁbié of
i R e I
compnyniobeettbe freintthe gicab woasistingad theragengs pmdsyer{shet ampiasis,
i Shrre: protein, 8' '*ﬁ%@ﬁg’%d@ (e g fromabout 5 to about
o \éﬁ{?r%gpaogé?s PE 59F%efe aol y fromabout 10 to 20

or 12 to 18 am no acsds ! ibngfpreferabiy "2, 15 or 18

yggb grd %@gé ngit éﬁe wergogbsn Eg%c?@;%{sggcal{feﬁq ng \eraran* of the
assap @ﬂxs}lﬂd @ge aistrdeticok fgasuctiant ihd@?ﬁﬂ“@bﬁe nts whhehssa y&’}?p@eoryﬁdy be

P.the 35 ass t he nvent on and 0 .

provig HORAE £ ChOMIPAPE SR Y STRALEACE O B CABOBrBEpS Do assey

sysreﬁh Qfa? 08 e AR inGUIRT in edlachbetingns mshdde tidiensxonpothe
t car e assal eoé'é Exarroi es >ncl uce s.n

stabiflyehts fGg s EaPPRE T SHit eV RER S BOR b BRenGE SR e b
the a®l Bbr KBEMIC abiisTHHRCINSEP sy Mt SHEDIrOl@ddNSs 2 eXeasish an
p- oduct s of %ene soranes sy-t petfc o ae |ioranes,
YOPITEq o AP HRTE CHRBOISHH Qe SEHITHPHAD tRrinclgeas St @s% fers,
contéi?@é’§ a§ ndkidg 6RMRay¥ abrhShedtstubn 8 eftroREERNES s AN1cIPRBEs. T
i nclude at |eas* one or nore soiuDl e and factor

255 BYSRIT CEORBSHATES, " EBrIEE PomBtl REaF Ko EP M ERPRAEY 8ooming the

assal bES WRIEXh A SatePlifld Sndinferdro@ién € S gasses,
osnotic pressurs oasfsers, ionic strength nodif. b s,

viruses, D AR A or gene fragrrents Ar agent can oe >n

t hen é@b&‘@fen%f' shedinddtioffis & 88ArRABMIE; SrEibs@sn RorGBeduiation of
nator ai Q ré&ndorr zee i.orary tnat provides a

DNAFEFIRBERITF RGO SIng Pdreapgtisaiy R UrRETSHMAPER] 2eRTE Bgntified

by thkOncthdHs |c§“h§sk§é§§f&#‘ 58S aPhaf@RkUfE %%{ é@&%&aﬁ) @a?d’fn@e
ootionaliy !'snked to a fusion par , ,

target.rg corrpounds escue coTi pou pds d| rre pzat son

COfROoURd Stne%'b@z%dahﬁ?&t FOARBuRNOSiAdd 858G F Qﬂﬁﬂékﬂ@ecm
aid other functional noieties Convetto pa.iy,

to tregha ABEAS LA LB £ 5 SE U TENOTET 1 ‘a8 Cae GEMF 0B d by
therdp@ Sifahf ¥ Rak 88t AGR dru§ FRyLEAIA the 8FFber of cancer cells; reduce

the tumor size; inhibit {Le., slow (o some extent and preferably stop) cancer call infiltration
into peripheral organs; inhibit (Le., slow to some extent and preferably stop) tumor
metastasis; inhibii, {o some extent, tumor growth; and/or retieve {o some extent one or more
of the sympioms assccialed with the cancer. To the extent the drug may prevent growth
and/or kil existing cancer cells, it may be cyiosiatic and/or cyiatoxic. The example o cancer
is non-limiting since an agent the modulates the formation of dsDNA or ssDNA fragments

would have applications to many varied diseases.

A pharmaceutical composition for the modulation of DNA fragment formation may
comprise a therapeuiically effective amount of an agent wherein the agent modulates DNA

fragment formation via a receptor protein. Thus, the pharmaceutical composition may
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conpound” o a ",ead") with sone desirable property or
act v>ty e g nh biting activity o rro diatsng activity
wab@7itemds conpoi _nd is then used as a scaffoi BCT/US2007/071619
cieste vaianis o rhe lead conpound and further
eval uate tne property ana activity' of those vanant
conoou ds An agent Tsay ipc ude treatnent conditio s
compsinaa e Bpediatat (binczmamsé ranzerhd @osnite ananieganisitdr gnsnerse

agoq‘gﬂ rig%ng:g th?rrgao%f i ’ta F rgﬁ?s%rm%;gco%ur%%fﬂagratg%@e@&* is a peplide,
pepti dﬁmif@gmeammi"&rm e:ognatasgjwngmemugnmns swaiegs, pbrgpofelng)cealls and

e e T b
wmgﬂa@ﬁs@nﬁmd oofmsaien 99 aNﬁofgagmért éohatiorsosnisi @ea@eoﬁica iy

I sease t han Qre_compou rerin
crecla Y ) BF SEOMSG) S0, SR DY Peet G o e g gy e
the pRatha¥ena!l datehiibn ctogivelybadiuiesd an fveidtienathviES or “‘xem“msm,
screening netnod refers to assays h ¢ .esi the abihty

of ore conpoun a or a plurality o conmpounds to
I f}iié URACerdin eheralbgainthefee o guietedandl tul goSisteans,, igands

ana scal n as fluorescence eaaers or
and EBTI IreL e SR B e n e nt WEe PG Bl ar ennence
GTP andirsadpleen@fespui at "on are wen k own r the art Mecha

p cai systens such as robotic arnms o "cherry-oicking"

aev ces are ava a e to tne sk ed artisan Comercia

Pl & gsaaRdas Shatemayatb %@,bﬁsst"@ef@!%&o)‘r&ﬁet@@ﬁg§DbLiQfaﬁ1?r“"tec' o,
96- wea or 3S4-weii plalLes | esa

foangais GR ACE i pod FeRk Soa e SaPReaBe g Re foceptor o2
lesscRBagkERRheHEs 86 @@&a@s%'énﬁax@@d@gﬁ ﬁﬁﬁ&b&u BFRIVPAIR (o o lesser
reports Tne raw data can be tra. nsfopTi eaand present ed

degregiegeiaidnets e iSlaysA P enbodi nent of the nvention ,s
an assay systerr for centifying an agent that rnodu

ates the 'orration of do bie-s anded DNA fragments, t
e %%gw hereipghe teé@pa@ta@qsstgre(f%js t%moﬁ@%lsg $Hf bt notiimited o,

agan”§§ﬁp§@é§“§§ thdtRhmby@ivey S Bhne edptar Seteeiab s SOMRRLN
a capaole o intercalating into dcuDte-strarded DNA,

agonghdi BV eaeT SBRIPTISIROSESRPECIAT ETErd Ui aRToREAtEdSY the

active %r%w e rcbOMBL R 1BERYP c&r@ﬁ%ibﬂ%@@tr@&% LRer-206Me6 B agonists o
d cer(s) of apostos.s snhsb.t or a optoss

pafw@@ﬁ’ﬁ BEf ¥)2 BiRpcEreS: fwfﬁaﬁwﬁ%fm@ a’ifmséh*fe §psqlRe intracsiiular

respdRERNE 8RR feddilan %%Bﬁ’isﬁor'}%”%‘i ab®dstl ore e>errent of r
e assay system a instructionS for use Thus, the

components of r e assay system may De provi ded

separalalyaiQrsg ?é{fmb%vﬁfs%\éggﬁagt tagathelsiSus '\e 8S buthcimited to,
Kit Conponents of the assav systerr may prepare a

ligand gad ispetuietoiRd & KEOHEREYS A RAY St BoaRE W@ésﬂ higire baseline
intraddh@%8 HaEndeN®he baseline response is initiated by the active form of the receptor

helow the normal base lavel of activity that is observed in the absence of agonisis or partial
agonists, or decrease of GTP binding o membranes

w3

As used herein, the term "ligand” refers to a moletly that binds to another molecule,
wherein the moiety inciudes, but ceriainly is not imited to a hormone or a neurstransmitt

and further refers to ligands wherein the moiely stereoselectively binds {o a recepior.

The pharmaceutical compositions of the present invention can be used in combination

with other therapeutic agents. For example, in the treatment of cancer, the pharmaceutical
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stabi ity of the ird!vsa_al conponerts Sucn net hods

are farrlia to tpose persons SK (sec v fne art For
wezamphmsis cel | s ot the assay system may oe or ORCT/USBOA071619

s soens or c iyoph i zed Aodit ona lconpone ts of : e

system may al so oe c ed Sucf? as outers, containers

for rrsxing r e assay conponents sucn as nscrotife"
compphbi@ibe s hetgbseh it dIBekindtie wksayokinestoe natass cbepriveiabedtian
Omthe formof a kit that includes ins: uctsons f
© pﬁ’ 8F¢%r mi ng t' e assay and nstructions for date

nandSi ng and interpretation An enbodi nent of tie

srv ngﬁé;%@dngaﬁ%ﬁ%h@ﬁ%dg% %lo n%g{ﬂga? of &agﬁcsf,m okt"H&,%aHﬂa
weairhé\:arcapemﬁelasaawhg*eeﬁ Bictriaver mmlmﬁzse:a‘sea:nmgws d«ammfxc'e@f DA

t he Jnvention h e y
o dear eon P e rove Al TREET L PR e
’%eﬁﬂéiﬁwﬂzm efﬁéf“&rascdﬂam‘ie adﬁmpmndofapabzagémwcé amgl invte Z:tf\m fragments
d sgase qr__di sord oy a su

03t [Rg RGEOF R B TP BT S ro Ve BngUpEleres:

and @ﬁ cdrhigarit s @mmm@dmwcszmd ﬂu‘!@b@b eafmm@nc@m safiersnce o

. auce;ne t unor %e rh. & g 0, Q(h e

delergie AH BT, %5‘0§*f‘8|8" mogieris e kSRmeRt S dgppse when

the difethch SRENLs & preddd@nsned MRshsl, (I e , slow to some
extent a"d preferao.y stop) tjrsor netastasis, innic
to some extent tunor growth, ana/or rei.eve to sone
ex4 8Rn00L iDF Pmlvadfinbile @M@%@fé& r&‘é’r@Qﬁi. atrRe- zwi:"ud% dfepis is
cancer To the exte t the % é Dr even: ng

the ugh gl GF T HOBRIEE Or?g“ve@ﬁ%%%ra &Y FOOG RS %ﬁ“@@?fa?r g

chardtEHsQE 1By b OXuedibQuexaam®lee qlgianBgendi&idgRpbeid 488 o8 the
nee an agent the nodul ates the formation cf CSDNA or

cel, YN AGFRT T8 wod a nave app. cations to many vari ed
di seases A pna irpaceuf ica!l conpos tion for the

nodul ati on of DNA fragment formatsor may corro pse a
t e PRIAET datenpiderata BRIV BT aitiient e diasnegen i oRifeingi

arechbiSh SURREsABAN AEGTINANE 1RAIRI of HERBEIOMM RisRignificantly
receptor orote n Thus, the phar maceut i cal corrpos t on

diffe Rl REGHPSISE SHDIRESPT tigjayia SRRIPICR desier. ABYRIS 8t 2 DRMBHIY PR

n gﬁﬁ%@ﬁ'&%ﬁar@s&“ ARLRGRNSlaniy BBt PY 8a8RLIRONBrSikeFHad bl identified
the conposition may cono pse_a test ggent trat s a

by CheEpR iscess iPape Smeteraire Yeser W BBHod

depehORASNEE St MelHRlCSiizcRN8LOYSare Ak BOSE @EM&“@% &%s@%asucn ast
soi bib noiecui bs tnereof A further enoodi nent of the

test grpiraiay isigistios! anabstr MacElRe enfiersoebMp et inghe poring peedetermined

¢ L efLn A f QR R nposi ng a
mes?%g%!ége% ?cg‘;{;y ef Y{etgté%\glg%gi??o%nt of@?%égol dentified

agent and a pnaTi aceutica y acceptable earner, were,"
A biclogical sampie may be organ samples derived from organs of non-human

it

animals or humans, tissue samples derived from tissues of non-human animals or humans,
as well as cell samples, derived from cells of non-human animais or humans ar fron cell
cuitures. For animal experimentation, biclogical samples comprise target organ tissues
obtained after necropsy or biopsy and body fiuids, such as blood. For clinical use of the
biomarkers, particular preferred samples comprise body fluids, iike blood, sera, plasma,
uring, synovial fiuid, spinal fluid, cerebrospinal fiuid, semen or lymph, as well as body tissues

obtained by bippsy.
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tne phamacett cal conposit.on effectively nodul ates
an apoptotic pathway or "i eenan sm As used herein the

WO edo7ii#989@goni st” re ers to noieties (e g but POL/US2007/071619
Imtbo to sgarcs 10 and agents) | i a activate tne
intracei.uiar response whenbouna :0 the receoto , of
erp ance GIP anong to rsenbranes As used herein, tre
t ex refdrpard kahdagont S 'bne ekidesintite ani fetafasne apn, indidd, but is not

. not nrr o tec to ligaids and agents. t .ai .acf.vate the
s T R S S
humah dnilhess eumaegfhether extrdéndehan bda Egogrsitssmplrfrenhanoereaisd
+..GIP binding to menlranes.to a_esser deg-ee' extem han. .
sublegh AYGOFOLTS ASUREE RRPBIT {REZCErHT St oni Spe o 0 e
treathefieASetb@nobet be fohehgsambutbjantut s teeg diferent tajianiciue or
ano _ageni s) .that conpetstivei n.to the receptor at. . .
organ ﬁzangzg”eans ietzsgge guoigfréd%ﬁvxgv%é%# tgtmef_a&wéevtg? ,msog} TRat. Aargre,e, '
doesait BYRNDh Sk adnesgittisaagit iMaten bé e sabproePLrs artowresoons el DNA
t ated b*f tne active f ormof tne receotor ana

o
"aﬁf?eﬁé?eby can snhib t tne sntracei u!ar responses
. . P
agonssts o pa tsai agonists In a related aspect,
P

ant.agoni sts do_not cimnssh the basei .ne .ntrac biliar

OO T TR Begr RedgBHT e Sr R PP CagBnicE he
scopd of 18 iMBaGo &Ribddie HetiEmsl WRE IR AEORLS has hedretssclifed and

mieties e g, .o_{, o .,inptea tc | .%and* ard agent; that
eXengdiRe *ﬁ&uhﬁc@ah@?’ Sid Wéq? FRIERG N s P &pPBYC & i i ETous
alteridife D ASRIRAL st ERCRlpdcRertLERARSR dherdRsehoR eparting from the

_response is initiated by tne active ormo tne receotc”

spirtger sapred Toinientvasens eVird Bnert [SACHY ARHETS1es BIFs BRyEesent
inverfioR if 81 ARSRNCE ArrREoNhS bSicBfveRMk bR APRRINEE SnEeeiRaRes

of GIP bsndirg to menbranes 30 As usea nerei-> the .
MenYQEeHh 2RI NP BPErePohEer M AR BV THET VBSIERN PP ST eens O

embbdiPERE Unk ardMQ AL RdNR 168Nk on HE S Hlle POEIBS NMYdScations
not rrnted to a nornone or a reurotra smtteand fu her

thergiippiet SeioiegaN AFSUREPESErSHIRE MBP &ty TRIErBYLIIRERTS V& y
encolicBESed\Buh HRGBRE 8 thd inle BN I3 GBlddCA th€ QEmR S tONSIms.
~of the present invention can be se es , cono, natiowsth
varypgsepstivienapedmogifiagine Savore BRdhie e NvANtaRElitFasat e
withd®E dEHEE ok BR RBB: 2RASEHOGIHCAPARSI tio p may be

given in conbiration wth cytokines o r va-io us
cheno; he"ap b t sc conpounds

The invention illustratively described herein may be practiced in the absence of any
slement or elements, iimitation or limitations, which are not specifically disclosed herein. The
terms and expressions which have been empioyed are used as terms of description and not
of fimitation, and there is no intention that in the use of such terms and expressions ¢f
excluding any sguivalents of the features shown and described or portions thereof, but itis
recognized that various modifications are possibie within the scope of the invention claimed.
Thus, i should be understood that although the present invention has been specificaily
disclosed by embodiments and optional features, modification and variation of the concepts
herein disclosed may be made by those skilled in the art, and that such modifications and
variations are considered to be within the scope of this invention as definad by the appended

claims.

Example 1



* >
I

>

L

<

4o

W

A furthei evroodnvert of the invention \s a nethod of
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Lysis buffer was prepared as follows: io make 1-iter of lysis buffer, 20 mb of 1-M Tris-
HCI {pH 8.0) sciution, 40 mb of 0.5-M EDTA (pH 8.0), 10 mL of 20 % Tween-20 solution, 16
mi of 20 % Triton X-100 solution are mixed with 820 mL deionized water. Just before use,
5mi of an RNase A stock solution (10 mg/ml) was added inio the lysis buffer io g final
concentration of C.05 mg/mi. Afier the addition of iysis buffer, the plates are gliowed o stand
at room temperature for 80 minutes. The celi culture plates were centrifuged at 2000 x g for
20 min and 10 ul of the supernatant of the cell lysates containing the DNA fragmenis was
fransferred with a CyBio-well 384 info the detection plates (Corning Costar 384-weil

Polystyrens assay piate, biack, non-binding surface). An aliquot of 10 ul. of PicoGreen
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i nvention has been specifically
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Table 2 Hists non-limiting examples of equipment, how such equipment can be used

and a supplier.
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mL of 20 % Triton X-100 solution are m xed wth 920 nL
dei oni zed water. Just before use, 5m of an RNase A
webtack4mos ution ( 10 ng/ nmL) was added into therdpEE®07/071619
buffer to a final concentraglon of 0.05 ng/nL. After
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PicoGreen Sgecifically Detects DNA Fragments Released in HL-80 Cells:
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fragmentation in HL-60 cells was cal cul ated based on
the change in fluorescence intensity relative to the
wObBD1ewpd r oi sanpi es. Percent effect was det ep@i/nsmo7/071619

as: 20 % Effect 100 [{FUg t,s mean( Fi

Il egatlvecontro,))/ nmean(Fi'“5” e contro.l;)] - Exanple

2 PicoGeen Specifically Detects DNA Fragnents
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cen custure anc lysis fcuffe" \ Exanple 3 PicoG een
F.uo escence S.gna ts Dependent on the Level of DVA
the Ce.i _ysates 5 After treatnent witn either 0 1 %

Dl vSO earner solvent or 8 2 L canptothe r f 5 5 hours,
an equal volune of the |ys€S¥5uffer w thout EDTA (20 M
ps-hC \ph 8 O0 2 % Tween-20 and 3 jg/nL RNase) was
aoded into tr>e HL-60 total cei, cuflLres After_etand
Plcorpea{iyoFRiTePenperaliuPeryas! 9n higtewe! of ﬁ“"rﬁeu hg Jrbitisstes:
were cent pfugec a ¢ tne top port on of trs 20

supernat ant was w t hdrawn and snc oat
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intensity of DMSO control sample by about 50%. The signal for campiothecin irealed csils
had higher fluorescence intensity before DNase | treatment and was reduced effecliveiv o g
fevel similar to that of DMSO control with DNase | treatment. These resufis indicate that the

PicoGreen fluorescent signal is due to the presence of fragmented DNA in the cell iysates.

Example 4
Comparison of PicoGreen o Propidium Iodide or ELISA for Detecting dsDNA;

HL-80 ceils in mid-log phase (0.3 miliion cells/mi) were treated with different doses of
campiothecin, staurosporine or bleomycin for 20 hours. An equal volume of the lysis buffer
{20 mM Tris-HCI {pH 8.0), 20 mM EDTA, 0.2 % Tween-20 and 5 ug/mL RNase) was added

into the iclal cell culture. The cell lysate was centrifuged ai 2000 x g for 20 min and top
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Pi coG een fluorescent signal is due to the presence o
frag'renrec DNA ,n the cei iysates Exanple 4 30
w@Eoompasesson of PscoGleen to Propsd urn iodi de peT/ER1082071619
for Detect r g asDKA HL-60 ¢ is in md-1og phase (0 3
mSr cells/im} were treatéd"wth d,fte e t aoses cf
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propigientioPfid.ged cake 2800n%e girfos! @nmistheridusioppopCrean dfection
. the supernatant was w thdra nd DNA caontent. was ... ..
(Pl A T P AL T R S T GR (kRE S Rogite oL wes
diluteBaicens €3 meni blovl ted oetRsenyMianskihy soetdout ouskigis-HCL (pH
L= PLcoGeen or propidi umjodide The dose.response . .. .. . .
7:5) el U B DAt tt Rt PP e BIec R BRRCHAT EREY DRe wih 20 ot of
sampldbgutioe Borvassearupaned fluoraatapedhte gyl codialienBietee Eniiolon with
L (Figure 4). Propidium.iodid diluted froma 0.5

exbﬁ%ﬁrﬁ%%é% %)1 (0} O?)"’l‘@gOWFP‘r%e\%%g@?%Bmsol ution in 10 mv

Tris-HCL (pH 7.5) with 1 nmiVI EDTA. 20 uL of the

prﬁ%iﬁdi um i odi de vvor#d ng solution was mxed with 20 ul. .

of "EAR5P EWEIER FEHEDEF oF B HEES Ur SAUREPDNeFf BEPEYERRETeeC
with Pios@RSh ke &wReR Figik BEThERTES vale Wrtdampxaidont e 1.43 ul,

wavel ength: 531 nm em ssion wavel ength 835 nm_ 10 The
staurgenseine eiep drkleld apg BlsoRyEn c@mEreRiwdbah B vy 68 Soritneiues as

Qr. bl . C] A |.€ en AL&s SHAWAJ B rEiure 5)
aeter gt S RS T R sl st e TS S S REA M Fraure )
The BIC59 vaé@ésﬂiﬁﬂt@m‘:ﬁi MEEMBA wdrd 1.1 Mwiaia»d c@hmgmcann&mﬁgé fgr

greater than 100 uM.  The EC50 values as determ ne y
Stwg?%@éaﬁ 90@@?%%?% g‘%?fp @g&é‘é’ﬁx‘éﬁ?' with the ELi SA

detection kit (Figure 5). The EC50 val ues determ ned

by ELi SA were 1.11 uM for canptothecin, 0.19 uMfor 5

staurosporine and greater than 10QuM for bl eonycin.

Exanpl e 5 20 Effect of Zihmdie ®n Apoptosis inhibitor,

on Canptoth bcin-induce s DNA Fragnentation in HL- 60
Cells: Zinc has been known to inhibit apoptosis

£Hack bUneRd by cbelbisciemice aln @ndpdeathneeept ONABRYNehStion in HL-

. ~10 further denonstrate the feasibility of applying the

80 CgiscoGr een assay to 25 detect and quantify dsDNA as a
neasure of DVA fragmentation in apoptosis, HL-60 celis

! nZénc has been known o inhibit apoplosis induced by both chemical and death-
receptor agonists. To further demonstrate the feasibility of applying the PicoGreen assay to
detect and quantify dsDNA as a measure of DNA fragmentation in apopiosis, HL-60 cells in
mid-log phase (0.3 million cells/ml} were trealed with 3.2 uM camplothecin in the presence
of different doses of zinc chioride for 20 hours (Figure 6). DNA fragments releasad from ceils
were guaniified with PicoGreen reagent as described above. For samples with campiothecin,
without zinc chioride or at low concentrations, fluorescence signal was more than 3 foid of
that from sampies with DMSO treatment. When zinc chloride concentrations were increased
to 100 uM or higher, the magnitude of DNA fragmentation, which was reflected by the level
fluorescent signal, decreased fo the same level as sampies with DMSO treatment only.

Example ©
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m d-1og phase (0.3 mllion ceiis/m) were treated wth
3.2 mMvtanptothecin in the presence of different doses
woboozitmsochl ori de for 20 hours (Figure 6). DNAPCT/US2007/071619

fragments rel eased fromcelis were quantified with

Pi coGreen reagent as describéd above. For sanpies wth

canpt ot hecin, without zinc chloride or at |ow
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ana nproved tne signal w ndow (Figure 7} 15 Exanpse 7
Ti me Course of Canptoi hecm Effects on DNA

Time%@ﬂé@?ft’%ﬁ&@th@uh‘@fe&@o@@ﬂﬁ F%w@@.ta@i@n ISt -Bo Mells| 09

pnase Sion cesis/nL re t'eate a \.vst
either C1 2(J DVMSO Ca -Tlel solvent or 32 J M

C aﬁ@%@%@%"ﬂ ik QU8 (3.4 Al 1&;&95%5@*1&8@?&4& b 88k Gan 8nlG 1 9
of tne cell suspension was withdrawn to m x Mﬁth equayﬂﬁ .
DMS{otaiire SeVEReorsysud caiifadheci D ionse 8 HEE spgiHinge paint ipdigalgy 100 ul

of ¢ {;\@EZ{ Ausgcz?s o/" FACHR A mtv&%%%ﬁs wldnd 85ke %%ts difer (20 mM

oot ost si ndu ang ours of treatnerit ]
Tris-dBniptct Ho2ARMAEP édgzc/amea-za; Sgiptahecnis 4 et sise apepiosis-

indu VPSR HTBN RN @MredBrent, campiothecin already caused a significant increase

i1 DNA fragmeniation.

Example 8
Effects of Cell Density on DNA Fragmentation in HL-60 Celis:

HL-60 celis in cell culture medium were spun down at 300 «g for & min. After
discarding the medium, celis were re-suspended into compound incubation medium o
indicated concentration. The cell suspensions were then incubaled with 1/10 volume of either
0.1 % DMSO carrier solvent or 3.2 uM camplothecin for 20 hours before lysis and detection

procedure. Medium blank is the equal mixture of csli culture medium and lysis buffer. Figurs
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Exanp'e 8 Effects o Ceil Density on DNA Fragnentation

in hL-80 Cells ) hL-60 cei s "p ceil Culture medum
wowese/ 1893 down at 300 .g for b n After d.scareEmngsioh®071619

med' um eel s were re-suspenged i nto conpound

snejoation neot j mto snci'tdted concentration The

cell suspens ons were tr.en incubate a wfh 1'"0 vo,u

9 shaws>ibe effe® of omll @EntitgeDVBGIgmat wierdow ehy Eigurafl GraRhivilly represents

e £ tothecir for, 2 0 ore lysis ana detectso"” 5

t“e"’gi?" tégﬁ}r”e;”W@B%gu%aﬁ%at%kcléé%?ﬁ%&muas m xture o eel
culLre rreciumanc >ys,s buffer Figure9 slows the
effect of ceil density on ne signal wi ndow and F gu e
10 graph ca! y represents tne fdd-snducton n signal
-eiative to ceil densityHxrapiegie 9 DMSO Toi erarce
HL-dC Cells HL-60 ceiis sr, md-log phase (O3 mll on
ceiis/nm) we'e treate a with afferent aoses of 0 DVBSO

DMSROToleunse Atie@li8blisvoi ume of ire iysis buffer (20 rrM
Tps- G p 8 0} 2C . EDTA, 0 2 % Tween-20 and 5 ug/nL
RKase) was adaed srts t~e totat ce culture The ce '
| isiabe ceiash eeiHag. fhtge (A3 atilliR0Odsinig weor r2betnwTheifomt doses of

‘ ort.on of the Supernatant was withdrawn arc. Dl A .

onsBht ahfodaet it T uteq, eV RHE" PODR BBH Pt AelcRy ™

EDTA, (?.S SaPwESYLE ﬁncla. gginwss\méf,ea}lwatgémdaé% [PAS e ¢ acul @éékmeﬁure. “;’é«e el
tolerates - cei, ol nr_ncubat son 5 Exanpl e

5214 BepoaE  RETHBNGI0LH FE 0T o BAREPTIR 6] COSO% EoAGERES

withd@é\}ésh_a@' Dkﬂf®ﬁie%@§§@$ﬁ§atéﬁ Ahg '&fﬁ:ﬁ@&e&%%&ﬁésc{enMS%yﬁ Figure

, .md-iog pnase mllion ceiis/ml) wer reate a .

11 ST 0 PV PR R S35 S IKS T FRIGE g Baton.
conmpojn as for 20 hours Figure 12 shows the c>i otoxc
actsv Iy c vaiinornyon, vinDias ne and Fig re 13 snows
tne cytotox c act vity o eiopos oe gen ste>n, a a

rapany an Exanote 1 Datagfisfebptior of Screening a
Ranaom Cheni cal Library

Dose Response Curves of a Panel of Cytotoxic Agents with Different Mechanisms of Action:

HL-8C cells in mid-log phase (0.3 million cells/mlL) were treated with different doses of
known apoptosis inducing compounds for 20 hours. Figure 12 shows the oytotoxic achivily of
valinomycin, vinblastine and vincristine. Figure 13 shows the cylotoxic activity of etoposide,

genisiein, puromyein and rapamycin.

Example 11
Data Distribution of Scresning a Random Chemical Library:

The compound library was dispensed fo a 384 well info wells from column 1 1o 22.
The positive conirg, vinbiastin {5 uM) was added (o wells in column 24, Wells in column 23
were used for the negative control (without compound), HL-8C celis were aliqucted {6 each
well gnd were incubated for 40 hours (Figure 14). DNA fragmentation was measured using

the procedurs described in Exampie 1.
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> The coTi pOLnd .lorary was dispensed to a 384 wel |
into weiis frorr coium o 22 Tne posilLve ccn.roi, Vi
whr@si4939¢ 5 uM was added to weils in colum 2BCEES2087/071619
co np 23 were shd for the nggative contro. (wthout
conmpound) HL-60 cei.s were a”’q cteo to each wel ana
were jncuoai ed fo- 40 hours (Figure 14} DNA f rag
Whagatatnahiswas nmeasured US the p-ocedure deserved <n
Exanpl e 1What is clained is: 1. A nmethod of
identifying an agent that nodifies the formation of
1A @Bﬁﬁeoﬁ cageBiilisg oh lhgenebdiocdimspng Simgtora)f I¥folraginargs, the method
s in an array of receptacies; b) adding an agent
COT’%‘%HQ | east one receptacle; c) incubating the agent
vmat,rpwctm;@eéiss, émerrayp&edaﬁmieﬁ ned period of tine; d)
l'ysing the ¢ e)“* g et ect abl e conpound
ca?fafﬁl“ @f‘qgﬁfétf}@éféiﬁ%& Pt fragnents to said at
| eastcupBgng ree epéachie;ihd JelRBasupretgetrhiec@pauntcf ofne;
det ect ﬂ#ﬂ npound intercal ated; and g) conparing the
u¥ﬂ‘nﬁb Selr cai at ed detectable conpound to a
com}tzrcal, ,gtacnaﬂmmﬂm:mep@rdl dapesientadrdwaiebyntt B irdyhags (o said
said g entmas a i fying agent when the difference
exceBUE Y PrEUEPET M ned threshol d. 2. A method of
| dgplbiyingghabragent delatabrgdiiioasd hkecdiewapdridon of

DNA fra rrens t he thod risin roviding .
oIS e b P RaR e S cahr R 6 St to

| easticRRBinEQGERdra8de a conponent sel ected fromthe
group consisting of an |nducer an i nhibitor,

thefRyurentiBing spidhaerin ad 8raskying égﬁﬁw@éﬁh%ﬁtﬁe@f‘ﬁ%amesm@

ore@bichi@ed BhEHidQr; ) incubating the conponent with the
ceils for a predeterm ned period of tine; d) adding an

agent o said at | east one receptacle;
2. A method of identifying an agent that modifies the formation of DNA fragments, e methed
comprising:
a} providing cefis in an array of receptacles;
b} adding to at least one receptacie a component sefecied from the group consisting
of an inducer, an inhibitor, a modulator, a modulator of the inducerand a
modulator of the inhibitor;
o) incubating the component with the cells for a predetermined period of time;
d} adding an agent io said at least one recepiacie;
e} incubating the agent with the cells for a predetermined periad of time;
f} iysing the cells;
g) adding a deleciable compound capable of intercalating into DNA fragments {o sald
at legst ane receplacle;
i1} measuring the amount of delectable compound intercalated; and
i} comparing the amount of intercalated detectable compound tc a control to
determine a difference
thereby identifving said agent as & modifving agent when the difference exceeds a

predetermined threshold.
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e) Incubating the agent with the cells for a
predeterm ned period of tinme; f) lysing the ceils; Q)
wa@oai7ngpsas det ect abl e conpound capabl e of i nt ereel/asiongo71619
into DNA fragnents to said at |east one receptacle; n)
nmeasuri ng the anmount of det eét abl e conpound
intercal ated; and i) conparing the anmount of
3. Thenteihohbat@t Hebeetatie{dc smeoinedvdthesieniit rod sep (e) is combined
Wi?%{egr,‘m ne a difference thereby identifying said agent
X ‘odi fyi ng agent when the difference exceeds a
predeterm ned threshol d.3. The nethod of claim?2
) | £ "y
é«:ﬁé@co Rxn“(e %) Nﬁ%r%%’ﬂ%r&fé%o%aﬁ Bs\%jggﬁéﬁzeg%é ﬁR fragments
be{mf&)maasqmw?m amaoint ohtsertable DivkpbsndSisisaraddted] from DNA
fragnments before neasuring the anount of detectable
conmpound intercalated. 5. The nmethod of ciaim4
5. Thatreeteod of demchwberesdhaich @N&s@&alﬁ]@msa&ead refecdDiomh e double-

St*?’%%ﬁ:@h 5%5%%%3 SMA gréqaeg esgg:?‘tecg ﬁﬁ% B%é aOti“‘ Qeatlst;en%tsei %entréfugaﬁm,

fitrtidit, sadimeniatise di ertm)ere@m,,s &I—@&t‘u&@phmeﬁﬂfﬁg{m ang affinity
exclusion, precipitation and affinity
3“‘5&’?&7 cation. 6. The nethod of ciaim1 or 2 wherein
the detectabl e conpound conprises a substance sel ected

6. THA BT THAL | Pl LBPEeELas J8lopBpP oy tamp oo 8¥bstnce

seigCel fbl ta@t;roa@t"b’dﬁﬁir'@gﬁ eonposnds isabpeNZ Y@ aﬁid‘?ﬁﬁwes‘eshes, a
ep tope rec det ect abl e anti bod 3 va
18 ST 8 G Far HO e S BT ST MBI LT ioaR poanized by
de@@@bkl@ﬁix@‘subst ance sel ected fromthe group

consi sting of PicoGeen, SYBR Geen, TOTOQ YOPRO
BENA435, Hoechst 33258, Hoechst 33342, DAPI, DRAGS,

7. Trd th&R6€ 7 @aith PRaREM Havbedizde. co&poTh@cdsmMyéd acsib@bad:eme
1 or 2 wherein the ceil conprises a karyotic ceil.
Tgm PREHPL ROFSHIS F TN > PRRESS ﬁﬁ tHe ¥ éé“ﬁg B Af*é&‘

HIREP 33258, diceukanyei? ©rel DrAOS, Jher-aREROdr@icigh &dide. 1
or 2 wherein the cell is tranS|entIy or stably

transfornmed to overexpress at ieast one protein.
8. The method of claim 1 or 2 wherein the ceil comprises a prokaryotic cell.

8. The method of claim 1 or 2 wherein the cell comprises g eukaryotic cell.

10, The method of dlaim 1 or 2 wherein the cell is transiently or siably transformed o

overexpress at izast one protein.

11. The method of claim 1 or 2 wherein the cell is provided following isolation from g

biclogical sample.
12. The method of claim 11 wherein the biciogical sampie is from a human.
13. The meihod of claim 1 or 2 wherein the cell is an HL80 call,

14. The methad of claim 1 or 2 wherein one of more steps are performed by a rohotic devics.
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11. The nmethod of ciaim1l or 2 wherein the cell is
provided follow ng isolation froma biol ogi cal sanple.
wda 2007/Tisoeret hod of ciaim 11 wherein the biol ogPCBEIUS2007/071619
sanple is froma human. 13. The met hod of ciaim1l or 2
wherein the ceil is an HL6028eil. 14. The method of
ciairn 1 or 2 wherein one or nore steps are perforned
15, Thy neet ﬁ@bﬁtdiahnde:\tim&&n iHdhesit mtmiqded)aﬁy 3&3&:50%81::6!365@@3 *mn the

wherein the ce g cess selected from
SR R e (e
sdstergenatreaz&ypat onic lysis buffer, sonication and
freeze/thaw. 16. The nethod of claim1l wherein RNAse

is added during step () or step (e). 17. The nethod of

16. Teb @hdihadl ANENA1INVIRNAS RN Sscasl deskbaddirhg gtestepor(digp @, step
(g). 18. A nethod of identifying an agent that
nmodi fies the formation of DVA fragments, the method

17. TR MRthed Hdiaid 2 wilreMirN Qg i€ abdst dutinaBicRrfay seb (g).
receptacles; b) adding a n agent to at ieast one
receptacle; c) incubating the agent with the cells

18. A ®ERcHHEEEE)RY B doPRIhAGhdffich EiorddticrddiDMA Bagments, the
det ect abl e conpound capabl e of intercalating into DNA

f”fqiw?gsipﬁ said at |east one receptacle; e )

g%;t:é\g ;ag@anév @sfree@gz%é@bl e conpound
[ nt er cal a onpari ng the anount of

|n$3ad§é?@a%?e3$eﬁe@@ei@é§1%1@d°§ﬁﬁ“{§%ﬁﬁ%l to a control to

dewdw%ﬁhg Iagé@m@qge &Q%rfgbeyp@@@z@%m B&riadrdi-@gent
as ‘a nodi f'yi ng-agent di fference exceeds a

pr&FECESA FELFHY e@’ﬁ@q}@d %Qab’ﬁcﬁﬁq{i@ﬂa e TigdhiA Fgamgnts o said
an ageftsifatomdidd. es the formati on of DNA fragnents,

the nethod conpri si fg providing cells in an
ar@ag)eaﬁ«fr%&@mﬁmné@ Gaéé)ct@%p@f@m@da@fe@@éqa ahé

e&t}%*% ?? %%9:9&% nﬁer%?%%@o%%#@a"b%&nh&mﬂﬁ@@g comtrol to

conS|st| an i nducer, n 1 nhi bitor, a nodul ator,
a rmd@i‘”é“t‘tﬁ?&?diﬁf&*ﬁ@el nducer and a nodul ator of the

MM PLLQRving said agent as a modifying agent when the difference exceeds &
predetermined threshold.

18. A method of identifying an agent that modifies the formation of DNA fragments, the
method comorising:

a} providing cells in an array of recepiacies

b) adding to atl least one receptacie a component selected from the group consisting
of an inducer, an inhibifor, a modulator, a modulator of the inducer and &
modulator of the inhibitor;

¢} incubating the compoenent with the cells for a predetermingd period of time;

d} adding an agent {o said at least one receptacie;

&} incubating the agent with the celis for a predetermined period of time;

f} adding a detectable compound capabie of intercalating into DNA fragments {o said
at least one receplacie;

g} measuring the amount of detectable compound intercalated; and

h} comparing the amount of intercalated detectable compound fo a control o

determine a difference
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c) incubating the conponent with the ceils for a
predeterm ned period of tinme; d) adding a n agent to

WG a00d/124896 east one receptacle; e ) incubating péEUSENI71619
with the cells for a predet%m ned period of tine; f)
addi ng a detectabl e conpound”capabl e of intercalating
into DNA fragnents to said at | east one receptacle; Q)
teeatsuirémifyinhesidapam es efmaliyiec tgbhieviportpo difdrence excesds &

rcal.ated h) conparing the anount of
P Jr?éege rgg’l“’gt’g{ijyéﬁfi’tFect abl e conpound to a control to

determ ne a differencethereoy identify ,ng sasd agent

20. 73 ? ot W&fcy gf fees‘% ocr,ig@ﬁ.ﬁ é E&vﬁgﬁfgfaﬁ{%@;ﬁg a%ggﬁ%ﬁ?;ﬁeﬁes wherein

gaet erme hr claim 1 fur
swﬁp}ﬁusmrgzspm%sjasemgramg ecmfdafamrfa:yr ofll daicie @he\@te@sﬁeﬁ further

O Q 240% 9§
ﬁ%?eﬁ]étaﬁﬁzg Gfg ?&rf.au% %ng&esr '%ngﬁg%i nies 8%&% pgt_ﬁ\A f:aﬁ'ﬁEHb ©
aciamft qmses\m:@h:bzm@‘ saidetcecd a:mshyeowem;a:@anm capabnoé sampie of sa
exal.at . ng._n g 3i\A fragnents ;0 a: |east cne
S?%%@Et‘a?é’?% Bf"sa. d second array of receptacles
coita.r.sng a sanp.e of saic separat ed super nat ant The
-ei nod of cla further. co ng B
21. TER S Ry oo Pt BT as DU Bt SecBag oy Plshprgas here
smdsqg rﬁ@mr d@h@s@éea@leea@ﬂmgomdmm &brrece@fcebt@amaéséap {NGurther

. . at | east on £ ptac fi,\§§t‘“{dmé -
Bebra ey e dal s a b et I ek tp 6 A Botens o

::25 @a&r@hee@psm@frs@t@ﬁcoﬁm AR &Y S 34D daafa,mﬁter»; tsiafﬁ‘}y&'& of said
gg an %?ent that nod es the formation of D A
SPPSgive FHRe NpREn assay system conpnsng a an array of
receptacles, D) a 'ysis Duffec) a det ect ao 'e conpourd
.. capabl e of |ntercTaI ating into g t\ﬂ?wne "
22. Ap %Sr’fé‘a‘?ﬁe%ﬁ%ﬁf‘ ﬁyngémc%ﬁ%ﬁb%nm‘? ‘Pé de‘a*r P‘ The tpaments,
HEORSLS b ebrbhenggent {s), an inducer(s), an
i nhi bitor arrod urator(s) a o u ato s) of the

i BRSO "eEeRBEEat or (s) of the nhib.tor(s), co tro
S @NLiysis buffer;

¢} a detectable compound capabie of intercalating into DNA; and

d) at least ona component wherein the component is selected from the group
consisting of the agent{s}, an inducer(s), an inhibitor, a modulator{s}, a
moduiator(s) of the inducer(s), a moduiaior{s} of the inhibitor{s}, control{s} and

celis.

23, A kit comprising at izast one element of the assay sysiem of claim 20 -22 and instructions

for use.

24. A method of diagnosing or monitoring a treatment of a disease wherein g biomarker for
the disease comprises the formation of DNA fragments, the method comprising:
a} providing a biclogical sampie in an array of receptacies;
b} adding g detectable compound capable of intercalating into DNA fragments o at
least one receptacie;
¢} measuring the amount of deteciable compound intercalated; and
d} comparing the amount of intercalated detectable compound o g reference to

datermineg a difference



celiS AK <t conp psng at .east ore elenent of tie
assay systemof c.ait 2C -22 a d nstrixito' -s for use
wa\200etses of di agnosi ng or nmon'to png a treat neet/USI002071619
di sease wheren a b.o-nsr kerqéo t he di sease conpnses
the formati on of DNA fragnments, the netnod cononsing
a) prov.a g a Diologicat sanple in ar array of
ﬁe@@:@ﬁﬁwo’sﬁg or onaaithgnge Betlaicettfain eiseammpanandhe difalnes
intercalatin nt o fragnents to at ast one
gf‘?@gpf §F YRR ESURg the anount of detectabl e
corrpound |ntercal at ed and a) conpanrc tne armurt of
lntercalat t ect aol.e .conpo a refe ence e
25, ol gheaLALES UL 5et a0l COBOUND Lo BoLeLe, Se k0o co o
3 tHeh@oly eafoiming obdeiit NRsciss eages whrenviddae difference
exceeds a predeterm ned threshold. 25 The net hod of
ci ai m 24 wherein tne biological sanple conprises a
26. ADUTPL Ls\8R)re Y efkghsang bhﬁo@fo@ﬁ@ a@@@&l‘@ﬁ bhg d@éa%\h*@e na
tissues, organs and %d 26. s %y §ys gw .
PRGOS ?e%‘ﬁ?rﬁo%ﬁf‘??ﬁf T'i’ﬁ’"@éi?rn‘én NofagTals "§ea°30?f Sysiem
chherehdt a bi omar ker for the di sease conprises the
.. formation of DNA fragments tne assay system
LG c oM i RIPN G TSSPPRREr ray of receptacles; b) a

detieciablignic enmeing déaaa@bﬁan@r~a éﬂh@m@alsam Rgqi Nto DNA;

and d? at | east one control
d} atleast one control.



