-t- DNA FRAGVENTATI ON ASSAY BACKGROUND OF THE INVENTION 5 In normally
functioni ng biol ogical systens, cell nunber is regulated by the bal ance
between cell proliferation and apopi osis. An inappropriate bal ance between
cell proliferation and apoptosis has been inplicated in the etiol ogy of
many di seases. For instance, an exacerbation of apeptotic nmechanisns is

t hought to contribute to neurodegeneratirve 10 di seases such as Al zheinmer's
di sease, autcinmune di seases exenplified by Wt pie Sclerosis and

i schem a-associated injuries such as stroke. Conversely, a mtigation. of

appropriate apoptotid pat hwa n under | yi ng nechani sm of
di seases such as cancer. bﬁgﬁ%@ﬁgﬂ%ﬁ@ﬁﬁi erized by several hall mark
features including cell shrl nkage and cyt opl asm c menbrane bl ebbi ng,

chromatin condensation, nuckgar ,Q%@I[Fr aEn nd protein degradation.
There are at |east two di stl'ﬁgw S e@’gpopg ot C pgt hways - the extrinsic

and intrinsic pathways (for review, see Oncogene 23:2861-2874, 2004;
Phot ochern.  PRhof.abiQl ursﬁd"mg?blc? %&((:337%%&:}%0 Qéh)num-[)@?lseéjj é%&% ftn@ bala balance

receptor-nedi ated path 1sin recepto such as
tunor necrg¥iesn P%\*G’Wffe'aﬁpﬁ@“ﬁ éa‘fm‘}ﬁ‘%é@ﬁ%ﬂ@?mp?ﬁ%ﬁ%@mﬁ b@ﬁﬁer GP%?YGU%{“%’he
caspase Cas€astiositl Hab BBrBhplid-asuh ltﬁerwoaoav &Uﬁér@@%@@é‘é Bb:GQ3ddcenby caspase
activated nucleases. The intrinsic t hr ough mit ochondri al
e hanl o pialoie TsaRors SR ot Rl BB o et T ghe
or dr uys, dEbeme ssiivy &F5eRinca siBeape sueainna ttiseassafextmglifiot bpbbppdr i a)

renbr ane RMRA-L R ANGALELRRRS 19l UAPL AT, CocfoB0doRYEL BRSE G

apopt osi s "I'nduci hg Tact o as man i ed.

mol ecul es apFheriatedmpiciepaomysiibiioighh cgfe r:tme:ﬁemrrg msghaniem of Aisedsas siechpat hway
to apopt ogi$adcs; determined by the bal ance between proapoptotic and cel
survival factors. (for review, see Intern. Oed. 258:479-517, 2005). 30
Apopt osi s can be induced through death receptor |igand blndlng, activation

of appptosis A;wit&@.nssmaaerc&ery@d by%bv@ifa‘ ﬁ@iﬁﬁﬁ&@&ur@@%dﬁ*@%ﬂ’ ﬂp%fgeca‘mscel I
survi val cul.es, ough_ oth known and nove nech ni sns.
These. al | TBIETETBRre HERERE P REHIN T KOG Ian SHERTH Yk CHBR T PRGN at | on
assay W | prataeddgrddptia. [Thapapt sises ivndistihfigshabppantdis patn:gs peetekyigsiof node
of action agtpgirﬂgé g&%\k%lrsl {%r ifeQ/%Q}, %éay 0&&@39&%8‘%2%94%Bt?,liﬂn%%n&ql sms. A
Photobiol. 8¢l 3:721-720, 2004). The exrinsic or recepior-mediated pathway is induced by
20 death recspior figands, such as tumor necrosis factor. The death recepior ligands signai
through the caspase cascade, uliimately resulting in nuciear DNA digestion by caspase
activated nucleases. The intrinsic pathway, signaling through mitochondrial mechanisms, is
sensitive to environmental stressors like ultraviolet light or drugs. These stresses cause
permealization of the mitochondrial membrane leading to the release of cylochrome ¢,
25 endonuclease G, apoplosis inducing factor {AlF} as well as many other unidentified
molecides. The rsiative contribution of the extrinsic or intrinsic pathway to apoptosis is
determined by the balance befween proapoptotic and cell survival facfors. {for review, see J
Intermn. Med. 238:479-517, 2C08).

36 Apoptosis can be induced through death recepior figand binding, activation of
apoptosis inducers, activation of caspases, down regulation of cell survival molecuies, or
through other known and unknown novel machanisms. These all lead 1o DNA fragmentation,
thus, a phenotypic DNA fragmeniation assay will identify all apopiosis-inducing compounds

ry

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

(9]
[¥1]

gel-based DNA iadder assay is the goid standard assay for DNA fragmentiation. However, the
tabor-intensive and multi-step nature of the gel-based DNA {adder assay is nof amenable to



35 gel -based DNA | adder assay is the gold standard assay for DNA
fragnmentati on. However, the |abor-intensive and nulti-step nature of the
gel -based DNA | adder assay is not anenabl e to high-throughput screening
efforts. Thus, there is a need for a screening assay that would identify
agents acting through the classical apoptosis pathways and novel nechani sns

as well. Cytotoxic assays could potentially be enpl oyed but these assays
are non-selective ;n that they i dentify conpounds involved in both

apopt osi s al 8k R d neaadgat s %@é& headole

signifi cafﬁ?ﬁmi ?9&9%‘2{?&& es Dp%\ rrfon radlsnsloa%tl ve an ust yassa@) that is

amenabl e e wﬁi’sﬁﬁmﬁﬁ%h e claesitah grarsisPabwayy @TW@H’”@%’R PEREFY, three

di fferent,§0 cp%io&mfaeéé% B&8& pdtkdh: ial Z8eFi6 =8 CLER MG sHfs HOPROUMIS e invol ved
in apoptosis, first one is based on a radionetric fjltration _method,

wher e cel gt hey !éefalfs'ewg}oavwsl Hyolyee P ACRLSEIIITRERFPPIESETEIIE 7¢ separ at ed

from kr agaem s hladsé ﬁgamgi fass piasuzbves A hdntagiopliod end Abadi asSly aeham
242:187-196 the.radionmetric assay is limted by

t he hazar%lT%{?ﬁg é’?@grﬂ‘ﬁ‘ 8@%%&%?39 f¢"®8di oactivity and the

| abori ous nature of the assay The second assay for mat is a TUNEL assay

whi ch based o lﬁefr A forfakhlLes §éernl.§‘ijz%g dp%e

fluorescent-d rAnat er ase enzyme tectl on'n:by fl ow
cytonetr y"xmwaumamqw@amfma@ onarhséqaéerawea rrdipyreTioNitration seipoki viere ¢ifai | abl e

but gkl ofely mlﬁé@.z &@Jg e ér(ataaah%a a@ﬁgs%@baea@dfsr@wfagﬂ@haa Df@AN:she o est ed

per assay. ssay_format 1s_a sand assay usi ng anti - DNA

and anti -ﬁ?“‘ssﬁt?ﬁéf’ﬁeaﬁ?ﬁ%‘éﬁ'e%‘}m?‘ﬁl 280 $94) d5° (sgsgheyt st t@ﬁﬁ%"“eaﬁﬂ the

need for A3y @fiﬁﬁt@@ﬁi} 88 rﬁﬁf@ﬁssb&xataﬁ aﬁmatargeedrymasﬁ kadid=envith bgmtrb hroug hput
conmpound screeni ent and nony adi.oac uld be

f
C o B! oy SERRA e of Baieatay e HaoR Ot G TUUEL ARRR i o g0 1 o
detect f r;aw?agbetd dmxb@e-smemanmmmﬁamﬁm@mmnuw@ snafdnstrgarineyol ecul e

t hat |nterc Nt Q A, P la} en a
oot "t o5 8! Eerilh Bxbe o lBEN B G sMeh T eIV TERE My 2D, B
- 533, ZSaM b@aii ol thémmatenishor MO Give 30d o Z fewp siesBan o (908 egsas3 -
2250; 2008), m#%é%g{%ugag Gith & MSag sgpssmgﬁmﬂgmfa@tm%eorov' des

met hods for ectron o aentst %}r formation of DNAfragrrents
in cells anbodies. s Aeslieal %iam dhiensihecag Hisureed & deneigosienpricedt i ons. . . 30

BRI EF DESGRU¥ER ¥ i 5&&%%@%&@@4@@@%5 ows the change in PicoG een
fluor qscence inr eﬁi ative fluorescence units (RFU) in
An efficient and nonradioactive assay format would be {o employ a DNA intercalalor
such as PicoGreen or propidium iodide to detect fragmented DNA. For example, PicoGreen
is @ small organic molecule that intercalates into the major groove of dsDNA. PicoGreen has
heen a useful oot to siudy DNA levels in blood samples {Scan. J. Immunol. 57:525 - 333,

35 2003; Clin. Immunol. 106:136 -147, 2003; Biood 102{6:2243 - 2250, 2003}. Using DNA
intercalators, the present invention provides methods for the detection of agents that mcdify'
formation of DNA fragmenis in cells and is amendabile to high throughput screening
applications.

tad

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the change in PicoGreen flucrescence in refative fluorescence units (RFUY in
HL-B0 lysates foliowing freatment of cells with campiothecin (campto} or DMSQ {control}.
15 (RFU, relative flucrescence units; BMSO, dimethyi sulfoxide)



HL-60 |ysates following treatnent of cells with canptothecin (canpto) or
DVBO (control). 35 (RFU, relative fluorescence units; DVSO

di met hyl . sul foxi de) Figure 2 shows the PicoG een fluorescence signal (RFU,
relative fluorescence units) :s dependent on the level of DNA in the cell
| ysates following treatnent of HL-60 cel/s with canptothecin (canmeo). (RFU,
relative fluorescence units) 5 Figure 3 shows the effects of selected
conpounds such as canptothecin (canpto), staurosporin and bl eonycin on DNA
f r agment attigore 2 shomis 0P icebksn %s@rmerexetsmauwpi eetveiusrescgrRBURISIE at i ve

fl uoresce tos i I t anpto) or,
DNA 1 1 agment e L L o T B RS R A e e, (ke
rel ati ve FPUBPESERFEE M FEY. Pr%\éﬁ‘@@%ﬁ?ﬁﬁsﬂ‘t‘ﬁe effects of canptothecin
(canpt o), staurosporl n and bl eomycin on DNA fragnmentation in HL-60 cells

as det ct b (Abs sor pance 5 F| ure Shows the effect of an
apopt 05i s F%%F%OE’)"IS K a t?"f'ﬁgﬁ ?‘i ?j‘i’ﬁ: PR CFPRShent ati on as

det ect ed lsyax.i%lspmr@r@e rsbfeo(dREthn Dehaitagmnﬂ‘abmh e&m&s et dietediygtcaSrders hows

t hat RNas I the DNA fragnmentation signal to. background
ratio in M- %Ogé{al%%ﬂ?g"pﬁ §‘§8 't§ detected by PicoGeen. (RFU, relative
fluorescence units) 20 Fi gure 8 shows the tinme course of canptothecin
(canpt0) @i f.ecl §::Q8 Moy L : : 0
[yeates (G TP dert BoPE R aheaN caliploft Ba Mo AR GFALED Bl

sui f o¥i de)lezﬂgeitbbafpé*d@“@%@% (Rté f@*ﬁﬁ‘@GMO@ﬁﬁqﬂEe 8Gtstel | density on DNA
fragnmentation detected by PicoGeen in HL-60 Iysat es. (RFU, relative
fluorescence units; DVSO dinmethyl sulfoxide ure 10 shows the

f ol d- i ndu€lre FIBiERIPEE A" FERRPSRHERTECT 6 J§’i~°’ Bang RIEPBVER L8R NAY 0 HL- 60
cel | denskhymerd&ickiguL-e¢ ddisshaescicbey el frctamef sdabbangoncent rati ons on HL- 60
cells. (RFU, relative fluorescence units; DI VISO dinethyl sulfoxide)
Figure 12 shows the induction of DNA fragnmentation detected by PicoG een

f ol | oWl ngFig8® G sivwb&its iacial atas@lostsshiiisiion Al yvean canmigtodan-ingiiae DSt | ne or
vincristigg, érf%at ﬁ'ag% ﬁ %Pﬂwérete}?%Rkﬂd#éfafnbé’ﬁuo%w&?!%e chkggnmentation

det ect ed by |co een

Figure 7 shows that RNase treatment improves the DNA fragmentation signal to background
ratio in HL-B0 cell lysates as detected by PicoGreen. (RFU, relative flucrescence units}

o]
fasd

Figure 8 shows the fime course of carpiothecin (campto) effecls on DNA fragmeniation
detected by PicoGreen in HL-80 lysates. (RFU, refetive flucrescence units; hr, hour; DMSQC,
dimethyi sulfoxide)}

25 Figure 9 shows the effect of HL-60 celi density on DNA fragmentation detected by PicoGreen
in HL-80 lysates. (RFU, relative flucreéscence units; DMSO, dimethyt sulfoxide)

Figure 10 shows the foid-induction in PicoGreen DNA fragmentation signal in relation to Hi-

80 celf density.
30
Figure 11 shows the effect of DMSO coricentrations on HL-80 cells. (RFU, relative
flusrescence units; DMSO, dimethyt sulfoxide)
Figure 12 shows the induction of DNA fragmentiation delected by PicoGreen following
35 incubation of HL-80 cells with vaiinomycin, vinblastine or vincristine.



i ncubation of HL-60 cells with etoposide, genistein, puronycin or
raparnycin. Figure 14 shows the data distribution of screening a random
chemcal library using 5 PicoG een detection of DNA fragnentation in HL-60
| ysates. (RFU, relative fluorescence wunits) 10 DETAILED DESCRP T | ON OF
THE | NVENTI ON Al l publications cited herein are hereby incorporated by
reference. finless defined otherw se-4all technical and scientific terns
used herein have the sanme nmeaning as conmonly understood to one of

ordinary . réli?‘%%\»}ﬁh ﬁ&ﬂsctBpg%mﬁamrﬁaﬂows@&ze@ey PREGREADowh® The

ermnolo used 1 |ss fication and the appended clainms is for the
pur pose *Wb@é@(ﬂf SR gelravinalenogide IRREIRIMBWCEYER Py 2aAAYS e in t he

speci fication |s not intended to be limting of the invention. The

si ngul ar forns word are intended to include t ural . forms unless

the cont eckﬁur%f“%ﬁ?q"&? ti"?‘\?ﬁtﬁﬁ'@@@“f?ﬁﬁe?‘%?@g "F’(‘J"Fd%&ﬁ?%’f”%"&?rﬁ@ Ui8gul ar forms of
"a "ap" ZMcomnder ihetionsrDinirantethtivn il NcCklieatth éRPl ueiatveffoomecaase wel | .

Furt her, r&ference to an agent may include a mxture of two or nore
agents. the term"an agent” includes a plurality of agents,

i ncluding m xtures and/ or enantionmers thereof. It should al so be noted that
the term "or" is generally enployed in its sense including "and/or" unl ess
t he content clearly dictates otherwise. It will be further understood that
the terns "conprises” and/or "conp;sing,” when 25 used in this

specijhi cation, speci fy e pegseReRIPHORIE B fiealNmes, steps, ~elenents,
and/or conponents, but do not preclude the presence or addition of one or
nore other features, steps, elenments, conmponents, and/or groups thereof.

Furthernore, iy pagicaarcﬁl@@ﬁ@j NéréiﬂaM'Mymmoratéﬁfom& hemsssmafnekde enpl oyed
30 conventl onal ‘E‘ cul ar reconbi nant DNA
d

t echni que%t SUERi g pHEca FISFEE%'gg%/Eﬁ@Sé??dOh%Cﬁg%I t%ﬁ?’?ﬁj@%w %*expl ai ned
fully in ddaendnintieniatstood io Seef osiingry sidntiecoke whkh itisicherodagriaati s,

Mol ecul ar C oning: A Laboratory Manual, Second Edition ("989) Col d Spri ng
Har bof Labor at ory Press, Cold Sprin Har bor, N.Y. (her ein "Sanbrook ei al.
1989"); DNA Cﬂh@rﬁérﬁ@mfcm PG ihdsspem @ﬁi@faé*ﬁ thygbranesd Flaigds for hepurRee Q over
ed. 1985) géscﬂgnbggmd%feé?ﬁﬂogﬁreﬁ&% %S'L inM'fe Qpec@@étfon@éi's& Eh%&éés *d\ﬂléd eic
Aci d Hybridization [B Hai nes J. % ns  eds

Transcri ptios A fﬂ%@’l ane gpoyaioms %h\@éﬁ e Grengied [ a%j&m%é%‘e gde origa) ) :
Ani mal Ceu*hes@a{éwz‘%x{ Bearlly 411”5@%%1&{!%%&'13@(1:01'(9)1&8&& lthe dingubdpfdrinz etaCebd*s And

Enzyr ; (%Iggg%e; mtﬁo(eég% %ig?ie ihe PEH’BE ?cm‘é as we!r runt!ie%arlnfe%]r'og % aﬁaoaégg‘! r%&yul ar

Cl oni
inciude a mixture of fwo or more agents. Thus, the term "an agent” includes a plurality of

agenis, including mixiures and/or enantiomers thereof. it should also be noled that the ferm
"o is generally employed in its sense including "andfor” uniess the content dlearly diclates
otherwise. It will be further undersiood that the terms "comprises" and/or "comprising,” when

used in this specification, specify the presence of stated features, steps, eiements, and/or

S
Lh

components, but do not preclude the presence or addition of one or more ather fesiures,

sieps, elements, componenis, and/or groups therect.

Furthermors, In accordance with the present invention there may be employad
30 conventional molecular biology, microbiology, and recombinant DNA technigues within the
skill of the art. Such techniques are explained fully in the liferature. See, e.g., Sambrook,
Fritsch & Manialis, Molecular Cloning: A Laboratory Manual, Second Edition (1688) Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (harein "Sambrook et al., 18887
DNA Cloning: A Practical Approach, Volumes { and i {D. N. Glover ed. 1885);
Cligonuciestide Synthesis (M. J. Gait ed. 1884); Nucleic Acid Hybridization {B. D. Hames &
8. J. Higgins eds. (1985}, Transcription And Transiation [B. D, Hames & S. 4. Higgins, eds.

Ll
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at al. (eds.), Current Protocols in Mlecular Biology, John Wley & Sons,
inc. (4994). 5 Thus, an enbodi nent of the invention is a nethod of
identifying an agent that nodifies the formation of DNA fragnents, the

met hod conprising: (a) providing cells in an array of receptacles; (b)
adding an agent to at |east one receptacle; (c) incubating the agent wth
the cells for a predeternined period of“tine; (d) lysing the cells; (e)
addi ng a detectable conpound capable of intercalating into DNA fragnments
to sai d atidsegsiniron Eck Colpe Bl greghhpy, el 15858 m#mimﬁéemnmﬁeﬁet ect abl e
conpound : ter

det et abl SRE SHES: el o 3t fERRELIAT  REIRIR: Bbyin? 1okl B ARELS

i denti fyi mtgl (sas }jCag@nﬂotq.@isar ﬁb{ﬁcﬁ*ﬁfﬁgm%gémnwr%frﬁﬁﬁé dibf%f‘@%nce exceeds a
predeterm ned threshold. The assay detects DNA fragrrents The DNA fragnents
may be smal| double- 15 stranded DNA ( dsDNQ%‘ fragments in the cytoplasmc
fracti®on of ceffus|gseiplagingiyodspiientep fghanled Pfe+%‘§§é’§ FRgRT A Bptoti ¢ cells

into the pRdiskmneRtmkieras Mefrd@h&%n{sr ﬁgli’f%lfﬁes cmyrda@ ieﬁlpﬂ:gfld&rgaieneamded DNA

DNA) f t t I DNA
T ogmont & oRay FAt Sl 16 SHE 8RB0 s SUER LB eRe e RS e ot
of the i nienti®ll ot heredssaynadsparitd bi dredl (ct)dysmsgmﬂ:ees S@m@agema@capﬁept 0Si S
such as. Bethodal F%éa@e%%ér%m@g A8 BRAIBL AV Otk a{s%ﬁe%eeca& fie presence

or absencé eren er en urin
Thus, {DNArferaiging fite dronunbafideiecienip cb@pwmwerdaibtpdrmgi cwg"e;}awg iinﬁgmeen ent from

the cul tugg, glgﬁg;aggna% %gbe%oksge{d B Q\o il REIH ARG £ RTROLH Wr{yﬂﬁ the

i nvention utilizes t e assay to measure the absence of apopt05|s
anot her efdGADEAS2 W@F“%ﬁ@ﬁe\ﬁw tae diTeENEEeRSE SaPITINGC SrevRE: absence
or decrease of apoptosis can be neasured 25 during treatnent of cells with

an agent. Ina further enbodjnent of vention, the as utilized
to measure cel fNe&AFERY Qﬁéﬁr’g?%g&’ggﬂaﬁmﬁ? 8I1hhféaj\gltfﬁ9ﬁ" enﬁfrﬁﬁ*"t%eﬁnﬂ%%b%? nent of the
i nvents on sirséndad EMH(MDM} aiadmebﬂsiryﬁmgytapﬂa@gemutmzhaiceElrgiselﬁef:‘ BrGdIRE f or mat i on
of DNAfr aguL t‘@ :’ell di m:ﬁ& hgcg)dﬁg @BE s if rﬁl%m FE&KEP'{FQQ}&C é@%‘éﬂ ‘i:;e?’o

ac a

array of fre o at one reécep tacl onent
sel ected fsr‘gimstrh@eg tﬁﬁ'{a’“p\se%%}l fsagm&gtsm thaﬁytp?iﬂwef ractign Of pHiitRIeE la"id a

modul at or 4 HPloiebed Qﬁn b%’tﬁﬁz@'&e%ér}q e, PR a8 9F e@bodiREntichfabbi tor;

(c) |ncubat| n e conponent the cel for a predeterm ned period of
tine; (d) rfaaenengmeﬁssa@emﬁh%eé te aleaSta? SW%%‘FOWGP‘@E@&%“&%W(‘@) ifs‘*?‘%e dbat i ng
the agent aoodiddy ctdaag e&bligird fﬁ&h@r@é&d@bﬁb@b{f@@f Qlﬁ‘érleﬁﬂbeﬁfypb‘a pedifidént | ysing
t he cells; &gﬁ% Igs g debe@teb e t3f5 ?ngoung 5\%«@ dl i.ntercal ating
nto” Dua: Friaghe Aot duit DXA TOREr eTPBOBs PR RLC ooV &

ingredient fram the culture medium such as fetal bovine serum. Anciher embodiment of the

invention utilizes the assay 1o measure the absernce of apopiosis. in another embodiment, the

presence or increase of apoptosis or the absence or decrease of apopiosis can be measured

Iy
tn

during treatment of celis with an agent. In a further embodiment of the invention, the assay is

utiized 1o measure celi survival or cal proliferation.

A further embodiment of the invention is a method of identifying an agent that
modifies the formation of DNA fragments, the method comprising: {a} providing calls in an
array of receptacles; (b} @dding fo at least one receptacle a component selected from the

Loa
<>

group consisting of an inducer, an inhibitor, a modulator, 2 modulator of the inducer and a
modulaior of the inhibitor; {¢) incubating the component with the celis fora predetermined
period of tima; (&) adding an agent to said at least one recepiacie; (g} incubating the agent

with the celis for a predstermined period of time; {f) lysing the cells; (g) adding a detectabis

o2
v

compound capable of intercalating into DNA fragments to said at least one receptacle; {1
measuring the amount of detectable compounci intercalated; and (i) comparing the amount of



measuring the amount of detectable conpound intercalated; and (i) conparing
the anobunt of -6- intercal ated detectable conpound to a control to
determ ne a difference thereby identifying said agent as a nodifyi ng agent
when the difference exceeds a predeterm ned "threshold. Refinenents such as
addi ng the inducer, the inhibitor or the nodulator with the agent 5 in a
single step are well wthin the know eglge and capability o the skilled
artisan and are considered enbodi nents of the invention. An enbodi nent of

the invention is a conponent that modifi t he f tiqn of .DNA . fragments
by af f ect*?tﬁﬁaiﬁt?gﬁ??ﬁ " ”Sngur’éju?\?i“\ggtfw %’r&geéﬁ‘qlngﬁrogfﬁ%é?%%&.E%@néomonent
i s sel ectsadi agkbt fsrzomudifyieg guouprheo hisi differarge efceads & padeleminedifieahdibi tor, a
nodul at or, a nodul ator of the inducer and a nodul ator of the inhibitor.
Call survival is the ability of a cell to stay alive in favorable or

unf avor abl e cdsdrepsssuch Bpkadies Wb euesne HoRe O A8 RFFFHIENE 39688 | i mi t ed

to the prigaqRge s $ORPHHIR IR hoWkagelmdCaRANEShe SIkH LRBA &RRKe vation, or
| ack of oxy As a non-limting exanple, sonme cancer cells have

gen. . NO L .
i ncr eas e BXPIES 8TBPFIHPNE AFOF PP BP0t ei ns, for exanpl e Bcl 2, which nake the
cells resistant to apoptosis. O hers cancer cells have devel oped

mechani snms whi ch e the cells survive better or.beg |less orong. .o

apopt osi s undé¥* & ‘%Ei”feing?féheo‘fw?"gw ﬁﬂ)’é’é’ﬁoi‘%\?ﬁ}a.‘ TS ST ‘%b’P%‘]oPF’e %’%i on is an
i ncr ease #ayreetsivyriietieg apdisesid, cal duirvings! exaliptoi®ratibn. ik lcomperehi 6 eglatié®dn are

--an ingrease;. kn-cel-l - nt reguet o normals - cell. division an knaduction of -

R e R R e e T R

i nvent i orerids: raogritidrad irefintildient i f yi ng an agent that nodifies the 25

formati on of DNA fragnents by cell undergoing apoptosis. However, the
invention is not limted to any particular formof cell death. The

i nvention can G5& suiyiypi ieirersi ey e setRERY SR BVpEPle eI aR FECHRRS

Lr ag ”En':]aibész&:iréb‘ie Srii8EME Ralideae ai_te-no?'h}ﬁitéd% e ordtahd éf@gila' aﬂﬂ?@-bnm@:sl E es any
rug, chenical, protein or protei ragnent i (}. capable of bl ocking,

i nt erfPupt FYOBPSS SR EPHYRYP e 81 1?%"5?"‘%@@%%"9E%T QARG SP R HIEY

i nvol ved ¢dits apept®sised eqebdsionus winviadi pareice Fdr egarodié BelPatiiommaleuhd b, an

i nhi bitor_m 8oy AR _ : & i kAN DLLOr Yy RNA

(R ¢ rEeeBToaReust e CRa Gl P PR R R e e iR Y

pat hways slirviecidtyr aroeilesdioraetid gpoptosisundii doneitens oy dxgoertievel.mani pul ati on of

culturing conditions such as oxygen augnentation or deprivation or changi ng

35 nedi a conponents in such a manner as to block, interrupt or prevent a
cel | @ar respdrpderoliferation is an increase in cell number. Non-imiting exampies of celt

nrofiferation are an increase in cell number due o normail celt division, an induction of celi

division of an inhibition. of call death.

An embodiment of the invention is g method of identifying an agent that modifies the

o
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formation of DNA fragments by cell undergoing apoptosis. However, the invention is not
limited fo any particular form of cell death. The invention can be appilied to any mechanism of
celi death where DNA fragmentation s a terminat svent.

The term "inhibitor” encompasses any drug, chemical, protein or protein fragment
33 capabie of blocking, interrupting or preventing a cellular response, activity er pathway
involved in apoptosis, cell survival or cell proliferation. Further, an inhibifor may be, 2.4, 8
molecular chaperone, antibody or inhibitory RNA {(RNAD that blocks expression of ceiiular
proteins thereby inhibiting pathways directly or indirectly. An "inhibitor” may be the

manipulation of culiuring conditions such as oxygen augmeniation or deprivation or changing.

(%]
W

media components in such a manner as to block, interrupt or prevert a celivlar regponse.



-7- The term "inducer" enconpasses any drug, chem cal, protein or protein
fragnment capable of initiating or stimulating a cellular response, activity
or pathway involved in apoptosis, cell survival or cell proliferation.
Further, an inducer nmay be a nol ecul ar chaperone, antibody or inhibitory
RNA (RNAi ) that bl ocks expression of cef7tular proteins 5 thereby renoving
inhibition or directly initiating or stinulating a cellular response,
activity or pathway. An "inducer" may be the manipulation of culturing

condi tions suctheAsmoXyHRE" eﬁé&iﬁ%%é@%‘n? Bru@r ci‘%ﬁt%a'l \f)?c;ténq Br ﬂBteﬁh%meﬂg medi a

conponents in such a manner. as to interrupt or prevent a cellular
r esponse. “ePgPieREIntigiing Wrﬁ&'ﬁﬂ'?‘%ﬂ%&tee"é!ﬁbt?ﬁ%%’&cﬂ‘él%‘i’r BRthway iBYRSHdRI | protein
or prot ei apdbteanEsitsuriapaibiepofifemdoniSuing, shiadicet @agbé ¥ mocoger ti on or the

character f | t|V|t Q invol ved in
apopt osi séhsak I%ﬁ %ﬂi’k\%d\%% 'ng'IP %%Fﬁag ?‘ejimeart g F%Snex‘)%u? ?'hgf%e@ﬂ'ypﬁ%‘a'ﬂ? ator nmay
be a ripl elbetehy regteajperinkitionzon irdsdi nitighing erttitmiutating/a RMAIa( RINporset dwdivitylok ocks
expr essi o;sbtmftaycgh biHdREr" miagtb%ltﬁbsmsm&m&m of euriiavwemidmbhsbgltch Q8 oﬂfgeh ndum ng a

cel lul ar response, 15 activit may

ani pul at S BRI UGH P hPT IO BT IPDH B8 8 0B CHmREonEHe) SUAR A Eoie i or

depri vat i ioterropt o besvgntragcehi@al rasppaggponent s in such a manner as to bl ock,
interrupt or prevent a cellular response. In a further embodi ment of the
invention, a nodulator may be used in conjunction with 20 an inducer such
that ‘¥ nodul at e tem ‘pdulaiicencomadesss emedrio dhersicahpioteinetreaiein (regment

resul ti ngcaplalﬁ]e éfhcﬁirﬂﬂﬁ@%%t&%liﬂr Lb‘ré%fortl’oﬁ%?%%ﬁﬁra%néti&@oi AEHIGRF rebShe POT ent
(e.g., res Ié' duced cel lul ar A nmodul ator of an

' nihi bi t or® il BTG ogstisis, FOTRel B 1 PoUIRR St ul ar

I esponse)moduldtdremayiis ombleculanahepgyates pbtidody gr inhibietuREA (RIRAI) thiagisiogkesponse) .
25 1 nhi bi al t hways or
aspects oF Do eh Loy B YLD BBy iR aBulbr ook, M0
embodidnerfictigly of RathVAY énogduatap unay bebe F@”ipﬁ'étm“eoféb'b{ﬁm%?@ﬂwm puch asany| oi d
f ragment Soxyghnmmnt@ﬁcﬂﬁ&tcﬁpmfan&d &N @bA@hg Melib T6ABESNT in LB PHHEFRNELON
absence 0D I{eenrt % Bve at Ers such as inflammatory cytokines. A further
non-limt ?165 RIS (&[ Scanpl'€P°8%-enbodi nent of the invention is to
identify agents that 30 prormte apoptosis in one or multiple aspects of

cancer. Using |sygkurar &%éb%gﬂlof@ae .&@ﬂt&@h%ﬁz@mﬁ@%%é U@éat.ne njlrfdBor RYENT 1 ON

is tg quantify the ability of a test agent ce or nce optosi s
q ‘ié P

in cafcerandpqycer sueh éf?a@gmswafaf @faﬂfis'"dli&ﬁr TRkRsdes indycen Pt R%‘i’ré (&@n"epdingr oad-
acting enmampmmgceimiayreaatnbwmd irdtenigsd potetld.g desiiting iAlatreduead i vel y, an

I nducer Oceiluiar response). A modulator of an inhibitor makes the inhibitor less potent {(e.g., enhanced

cellular response) or the inhibitor more potent {e.g., reduced cellular response).

25 Inhibitors, inducers or modulators can be utilized to mimic pathways or aspects of
disease states. As a non-limiting illustrative example, an embodiment of the invention would
be to induce apoptosis with B-amyloid fragments to mimic aspects of Alzheimer's disease in
the presence or absence of potential modulators such as inflammatory cytokines. A further
non-limiting illustrative example, an embodiment of the invention is to identify agents that

30 promote apoptosis in one or multiple aspects of cancer. Using such a paradigm, a
contemplated embodiment of the invention is to quantify the ability of a test agent to induce or
enhance apoptosis in cancer cells, tissues or organs. An inducer of apoptosis can be broad-
acting encompassing many pathways leading to cell death. Alternatively, an inducer of
apoptosis can be very specific to a single apoptotic pathway or limited to treating a specific

35 disease or pathological condition. Thus, an embodiment of the invention encompasses a
screening method for identifying a test agent that may ameliorate a disease state where



apoptosis can be very specific to a single apoptotic pathway or limted to
treating a specific 35 disease or pathological condition. Thus, an
enbodi ment of the invention enconpasses a screening nethod for identifying
a test agent that may aneliorate a di sease state where -8- apoptosis is
t hought to be inhibited, for exanple, cancer . Such cancers include, but are
not limted to, acute rryel oid | eukema, nultiple nyeloma, non-Hodgkin
| ynphoma, chronic |ynphocytic | eukemia and solid tunors. 5 Another
enbodi nent of the invention is the use of nore than one inducer, inhibitor
or nodulageriesis isdhayghtie e inhititad. dereexamglgceancer. aughianesrs inclugedwt aredpet coul d,
but is nQmitkd 8, b&de hﬂeloud@)&bm& Afdfliblel MRIRES, A61-BloddkaHhsron®, Eashie.
synergistic eff ect i affecting nultiple pathways. An enbodi nent of the
i nvent i OrIVmLRqu‘ftl?i%‘l ‘afﬁ'alarﬁ‘fjé"P'@atP g detectabl e conpound. A non- 10 limting
exanple is an intercal ating fluorescent dye. Intercalators comonly are
het er gar omat i rsina
DA il ox. . POMaLeNEkdfor B! B8 ETich 1Pihe B horREHHTAR e WRELPRL
pol ycycl |"¢0dﬁﬁFfécldﬂ'%m00ﬂﬁbﬁn tnetieduser, BhibrAgr an1ogelatoe ceuihbutinaoidimited iy ni f i cant
f 1 uor escegiing Bl RMBARE, BLnteNéifekis! §YnBIisES bRdtts Qa8 hlitipRibaifiageet er (s) in
the presence of DNA fragments with little or no nonselective 15 binding to
RNA or proteins is contenplated by the present invention. Such
i nt er cal at i ng Adyeodiareat dfitominvérdion biiizes skintdreathting déthatalde torapraindntherde, but
—are-ngt | gbg?é ot her usef ul

i nt e?gal é{{"{ﬂrﬁ‘g%g%'%@% 'St gtgt:(%gﬁn% Lg}r&%erq)ﬁge “ﬂgi%glgﬁ)}s && éorgenbodl ment of
t he |nveﬂvptemarm$t|c|pgy§yqb; E‘G@e@éﬁthaw%@%@nﬁ‘é@ BAgPAre it m@NALHPIEY: of

uns%mgﬁtA ﬂ-loﬁ?veﬂ@nma'ﬂ{v@htﬂﬁ |§b(c§t'ﬂhﬂ@d @M@:&mérbmﬁtﬁ'ﬂd@h{/cﬁic RiofRulBs. nmyng constants
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i nvent i omr esdstiqurmEpandetents) iroiie geserasrdf DA fragoestsiwithditiear ab oorselective capabl e

of bil%di an t:? ﬁ%c rbqé?nsai % Qplé@H%b 'fHe ré&e'lz-lpiﬁvéﬁﬂén Ségh %ge%?a'la]haﬁayeslggm

and 114 embodi nent
of the i r@&%’ﬁﬁ”@ﬁo thgee philleddn @élaﬁ A5 INFRER PUDRIR '19F Wpites! ta, o biskenpirNgedys

(erd eic l—l%@lczjm 3ml A’géthbr @Rl inhicalatny datéct@blb l&brﬂp&tﬁtdﬁé’]ﬁo?@@ﬁ ibdidd. ypae t he

ce s in or t IS t he i nvention
o1 zes HRRmen i Gre Sy B R o P i PRALEE I BF SR ET g dot eot abl e
mol ecul e unsynerogtric meneoraethine cyaniredyes dtoehibitsiyigh bilidiiag eanstants véth DMAarfdiagment
can 9@ qmwffubr%gcéh%wn& ?dmd &%h@Clm.@%ugnmm.fhere&wmhékﬂréa if Soilifbnt he art.

30 The anount of intercalating nol ecules incorporated i nto DNA can
quanti f i éwﬂ]gg,emg%mgnt of the mventlon uses propidium iodide. Further some intercalators are

capable of binding to ssDNA such as TOTO (Nucleic Acids Res. 23:1215-1222, 1995) and
QliGreen (Molecular Probes, Cat. # 07582, Cat. #011492). An embodiment of the invention
utilizes cell-permeant DNA probes such as BENA435 (Nucleic Acids Res. 34:) and thus may

25  eliminate the need to lyse the cells in order to label the DNA. A further embodiment of the
invention utilizes YOPRO, Hoechst 33342, DAP| and DRAQS.

The intercalating detectable molecule is not limited to a fluorescent dye. The amount
of DNA fragment can be quantified using any methodology known to those skilied in the art.
30  The amount of intercalating molecules incorporated into DNA can be quantified by labels
such as, but not limited to, radioisotopes or scintillant-activating compounds. Detection
methods include, but are not limited to, a peptide tag, enzymatic activity, absorbance,
fluorescence, time-resclved fluorescence, polarized fiucrescence, fluorescence resonance
energy transfer, luminescence, bioluminescence resonance energy transfer, radioactive
35  labeling and scintiliation proximity or other methods commonly used in the field. In another

embodiment, indirect labeling methods may be used including, but not limited {o, using



such as, but not limted to, radioisotopes or scintillant-activating

conpounds. Detection nethods include, but are not limted to, a peptide

tag, enzymatic activity, absorbance, fluorescence, tine-resolved

fluorescence, polarized fluorescence, fluorescence resonance energy

transfer, |um nescence, biolumnnescence resonance energy transfer,

radi oactive 35 | abeling and scintillati®n proxi mty or other nethods

commonly used in the field. In another enbodinment, indirect |abeling

met hods négpeled anthedict nslgdiragavigiadiotiointdragipes dhatad chaiing Ghioiy repeisd ®d

anti bodi e Tk Ldi-0- BLOgikda: d s 't dloushgeiakd n
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affinity reagents or lone affinity reagents. Any direct or

i ndi rect [skifiesl in g ave ﬁ’é@@ﬁ@‘ﬁﬁ@% At efddie nvandn| i g fEvet predaTeits ™ ont enpl at ed
as part ofayichig: DRKeRE b8 Quadtifiedby H8 bermienBe df #R0bandd st @s0rarest). of DNA can
be quantified by the determ nation of absorbance at 260nm (A260). A further
enbodifrent of the invention is to separate chronosomal DNA from DNA
fragment s bef opeuteasuiiddigerit biiha moetion of todetaat ablososang Addrdrh@bAhas

intercal ated. Separatiqn.of, ch omal fram DNA L1 sy be
per f or med ‘B "RE? R84S "r%\{/}\%ngt?‘hat Lg{%%'ré&é éril iolnrr'r’i%pgl' ng‘;‘"’e’%&?ﬁ% é%gﬁén'cl ude

cent ri f ug&@epamiion df kbroabbars DédrameRNatkoments 0rag be peT B P gietipds known

Si ze-excl ysjen, ;@Mgl&ﬁa@zexgkkgb% Rk Qéhtﬁﬂgaﬁ_gﬁﬁﬁ}a%ﬁ,%Eéi%@ntat%}é’ met hod  of
separation may be enployed by one skilled in the art to separate or renove
chr onb& omafectPiaresisotira AU afiinky peicatongnd erasedriPE Yot 9T nvent i on

i nvol ves lo¥siibntnle b‘é%ln-{p%)ye@ﬁ* b%e £@Rd René %8 b d¥ratd® dhoRdgdrieBef a
detergent contai ni ng Ify5|s buffer. However, the invention is not limted to
t he use @N'Ad‘é%f%?"@erﬁ% f99MERE- i ysis buffer but may include any nethod that

is appropriate for lysing cells. For exanple, cells may be |ysed by

exposure to hypotonic buffer, sonicatiaon or freezel ' vy G her et hods
of lysing cel I"E” gwgoﬁﬁ??‘oﬁﬁg\kﬁe{%ﬂr‘ti \S’Eévgg’sy%iqﬁlt‘”ecf%ﬁsﬁ Cieﬁsg"aé‘rbte.iys%g%“}urt her
enmbodi frentaddifion ¢ie defergant coveinitg sz befleDNémyeves the MRl it potliowieve tRNASI n - the
cel | 'ysatoeae-é %ntzﬁe%fs%‘ﬁﬁé o mw%ﬁgfg@gn&hmgz it Qpé?@;&?!égaerHQé%?d@iéé.o by

reduci ng bac ound fTuorescent sig e to endogenous cellular RNA. An
embodi mentTopEXaLIRE. PR E1YID6HYSEB Rp RRRAEYTE AN NROKEP Ryffer BREEHALTESSENEE can
receive Zan&ehduoHadBtyaid@llis BRI I@bSh BUstkedRisdhing g1 medi a. An array of
receptacles can be any nunber of receptacles fromat |east one or nore
than one receptacle suitable for holding cells within the scope of the
i nventg on. - Exaapkher émisddimkent bithe aventiooutitzesDiNesk rae RNazeks rencwvk RiAen di shes,
tubes such as.l. 5 0l tubes wel | .ol . -pl.al 4 well plates
and i ni at"?ﬁ?eg évégtes.orghu%%%os% %f i\{lx\gf‘reésarpg s%n%?tb bggkg\ﬂﬁxlnh ,Q(’o ugﬁgduché

background flucrescent signal due o endogencus cellular RNA.

An ambodiment of the invention comprises an array of receptacles that can receive

celis and other materials such as culture media. An array of receptacies can be any number

3
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of receptacies from at least one or more than one receptacle suitable for holding cells within

the scope of the invention. Exampies include but are not limited to flasks, culture dishes_.'

tubes such as 1.5 mi tubes, 12 well plates, 86 well plates, 384 well piates and miniaturized

microtiter piates with perhaps 4005 receptacies {U.S. Patent Application 20080265580). The
30 afray of recepiacles may be amendabie to the addition of & protective covering thus

preventing against enlry of contaminants or evaporation of contents.

A further characteristic of the receptacies is that the recepiacle may alicw for analysis,
non-imiting exampies include, spectrophotometric analysis, scintiliation counting and
33 fiorescence measuraments. However, this is not a imitation fo recepiacies thatl can e used

within the scope of the invention given that samples can be fransferred io a suifable container



mcroliter plates =with perhaps 4000 receptacles (U. S. Patent Application
20050255580). The 30 array of receptacles nmay be anendable to the addition
of a protective covering thus preventing against entry of contam nants or
evaporation of contents. A further characteristic of the receptacles is
that the receptacle may allow for analysis, non-limting exanples include,
spectrophot onetri canal ysis, scintillatipon counting and 35 fl uorescence
measur enent s. However this is not alimtation to receptacles that can be
used within . th e V. y

transf er red" f%b %‘% 3"(aa':’}éé'iclg)ln éﬁgﬁﬁﬁhhggxa%r‘?e& ‘{)%%?%?J@%treté g?daaiﬁgwesi s. A
non |im tmazfgoceﬁca?mlcemmseﬁ@rqmgf%ﬁw Fresy lebcstietes Wisreit e stapef h’é’ﬁgf urt her
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|l ysi ng e cel npri ses separating supernatant fromcell debris
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of i nter Galabhd@cthfe BNAI JeBGHBMES of Rcdtiadisl BAGhiNgRSRRREpEaE| e of said
second array of receptacles containing a sanple of said separated

super nat SifPa2/&T SERYBGHPTent of the invention uses a control. A control is a

tern; of art well understood by skilled art| sans. An appropriate control
may be depend n_.the paranet n WL the peri ment al
guesti on unde%‘ &@ﬂneé’&%%@%%veﬂ Eont T ol e %} OnaJoiztggtil cu gr Wg?e(t of assay

condi ti ornmders‘doheyambdtamﬂ@mreﬂppmpnaep@ﬁrﬁbmaaabq)@ﬁﬂen@ﬂ!ﬁ ar teggpdund to the
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r esponse. P@%ﬂwaéi%h?f)ﬁ@ay Fﬁ’ﬂﬁlfl@ﬁ%o'ég%ﬂfid“@ﬁ(?é?‘W'W@@PT@aﬁ‘%}ﬁa iCMEYFEd ed to

i nduce ap@@%@?dréme@u:PO,&lcédtz\éﬁngp&t é&%ac&@a|a%§m@oo%5os¢pamﬁpu@ds§spom to induce
apoptosis. A non-limting exanp %]pom tive control is_the add!,tl on of

vi nbl ast i ‘Ffé‘ds‘ﬁfl‘sf%tcémmAGWF%F"“‘f?&)}"‘aﬂd% b%‘h%aﬁgﬁ’éfelﬂ\?§986§?t r?flexa‘ﬁpzﬁegatl ve

control  @B¥gdR vAcParbeREliars §>6;ieci@,ﬁ tcﬁs&&ﬁ:)é a@gﬁdssg |afmsm@r cdwtm{ vaﬂela Heizon or
woul d

el imnation of articul ar r >
br i ng abotfMHE ﬁﬁ’t‘ “é‘?’ B’&F?aaplo ggr%%m EIQBWQ eé‘?ﬁ X g“ PPy ’eﬁgmmé Q%% under
i nvest i gakddifonictvishi@esing edfateo Aicholtx erap pidp o sinsgatvb emim!. ﬁe@aa&vv@om icont roI

woul'd be @éfsecg%éfa&g%? a@%ag/ %q&%gto%t:%m ?&r;wg,aaw %ngd svehicl e

control . test ent | ssol ve en the
vehi cl e comtroghd de wib@m@tw b bﬁwﬁiéﬁ%?ﬁ“@?ﬁe@éﬁﬁ}%ﬁe ﬁ%’y si npl y be
the use Ofyddiiad @Eﬂe%temdﬁﬁdér n@&tz@ﬂ&@@e@é&eﬁq& m‘iib@ agam@arklzﬁéh yeas: el | 1ines

t hat are comrerci al aval | abl e. For 25 exanp el | a} b; used are
hicie™ canzfoi of

avai | 4bl ecqrii*’eﬁ‘i’%‘?eb PHRGLTP PP Seyre 2eapiPTS & %Wﬁé’l’ﬁ? b E‘n"’e

example, if the test agent is dissolved in DMSO then the vehicle confrol would be DMSG
without test agent. A conirol may simiply be the usa of historical data.

An embodiment of the Invention uses call fines that are commercially available. For

]
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example, cells that can be used are available from the American Tissue Culture Company. In
one embodiment, HL-60 celis are usad. Cells may be prokaryotic or eukaryotic. The
invention is not fimited by the tvpe of cells used. Primary cultures may also be uiitized. Non-
differentiated celis may be subjecied to varfous agents 1o cause the cells to differentiale infe
a particuiar phenctype. For example, progenitor ceils induced to differentiate info

30 oligodendiosyies would be an embodiment of the invention. The particular cell tvpe used
may be selected by markers specifically expressed by the desired cell type, or alternatively,
by the loss of a particular marker{s). Cells can be separated or sorted by methods such as

flow cytomeiry that are commonly used by skilled artisans.



one enbodi nent, HL-60 cells are used. Cells may be prokaryotic or
eukaryotic. The invention is not limted by the type of cells used.
Primary cultures may al so be utilized. Non- differentiated cells may be
subj ected to various agents to cause the cells to differentiate into a
particul ar phenotype. For exanple, progenitor cells induced to
differentiate into O ol i godendrocytes | d be an enbodi nent of the
invention. The particular cell type used nay be sel ected by markers
specifically eiperebsiueiy! thhérdeBinrses bbihodeppass @k pahutsivnatn akeiyive by the
| oss of a Gl Rk e te hy met hods
such as Pﬂé\é ll(]:n #o%ewegﬁ%t%?%%gﬁoﬁ%%&& %‘%E@{‘& ﬁ?ggsgg{%s%nsy -1.1-
An enbodi ﬁ@ﬁta”@fﬂ Et“h@'@ﬁv’éﬂfq Wﬂﬁ%@eésw@é@%@i}@}mel | popul ation. An
alternative errbodl ment of the inventi on uses a het erogeneous cell

popul atlon cells can be of any pe and in any proportion to conplete
t he assay of t Bl RS PERedsomA ?'gloﬁﬁ%}sﬁféﬁfﬁbﬁgpﬁéfﬂaﬁ?@ eI BAl
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fluids, fCtI ons,. of k s?ﬁugs as_bi %Bgy autg%gsqy{ sanpl es,. and frozen
sections {3RENFSTS K€Y &Y B§1° gb‘t?ﬁﬁ’(ﬁ%% %ﬁV it 00 SYETBISYE:  sput um
tissue, culuraf e, eq. simae. giiyreprexpanty, awdlitabsiesnedexfy, atob: smran@tht,ﬂr ansf or med

cells, st B%Iogscg‘réaﬁi%’e Shte gamg& ?&i@%ie(ﬂ%%gtﬁ@éa%isﬁgnbggngti%s%l ’P%‘[ Sl

eukaryoti ¢ ofgani sm a9 30T
- chi mpdhze@s am@a}‘q&goﬁhzmmﬁe WUW@dmatwwadfmd@n% ’Oden‘tgeg guinaraag. p| g,

rat, nousgy, ,ﬁ@lg,glrgmipgr@b@,;:égm;er@rptghIe or fish. Another enbodi nent of the
invention i's to use cells tran5|ently or stably transformed to overexpress

or not express at |east one protein and determine if such expression or

| ack 15 t her eadciat EReb&SmBNAT fheagRBNAS i0QR: C&&Qf"%&@!’] H@hy Q@&v%néﬂﬂ%ged or
constitu ve. their ability to nmodul at e

;
D et alt R e Pl atess BLa obr Polenrai frdimnediat o Saetteen s5a0be t est ed
for tiei rthalsiof affeptstinabathemtagioDitplessigment @t ihamed or donsnafvecigdisaahbs in the
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expressi on vector of the present invention can include one or nore
r egul ator%"@@ﬁﬁ@rﬁ?@gﬂi sel ected on the basis of the host cells to be used
for exXpression, that is operably 'linked to the

A recombinant expression vector of the invention comprises a nucleic acid molecule
in a form suitable fof expression of the nucleic acid in a host cell. Thus, a recombinant
expression vector of the present invention can include one or more reguiatory sequences,

~ sejecled on the basis of the host celis to be used for expression, that is operably finked to the
25 nudieic acid 1 be expressed. Within a recombinant expression vector, “operably linksc” is
intended o mean that the nucleotide sequence of interest is linked to the regulatory
sequence(s} in & manner that allows for expression of the nudleotide sequence (e.g, inanin
vitro transcriptionftransiation system orin a host cell when the vector is intreduced into the
host celf). The term "regulalory sequence” is intended fo include promoters, enfiancers and

other expression contro! elements (e.g., polyadenyiation signals). Such reguiaiory sequences

Lo
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are described, for example, in Goeddel, Gene Expression Technology: Methods in
Enzymology Vol. 188, Academic Press, San Diego, Calif. (1990). Regulatory sequences
inciude those that direct constitutive expression of the nucieotide sequence in many types of

host cells (e.g., tissue specific regulatory sequences). it will be appreciated by those skiled in

W5

ta

the art that the design of the expression vecior can depend on such factors as the choice of
host cell 10 be ransformed, the level of expression cf protein desired, eis. The sxpression



25 nucleic acid to be expressed. Wthin a reconbi nant expression vector,
"operably linked" ;s intended to nean that the. nucl eotide sequence of
interest is:linked to the regulatory sequence(s) in a nmanner that all ows
for expression of the nucleotide sequence (e.g., inanin vitro
transcription/translation systemor in a host cell when the vector is
introduced into the host cell). The tjerm "regul atory sequence" is intended
to include pronpters, enhancers and 30 other expression control elenents
(e.g., polyadenyl ation signal.s).. Su s at.Qry. . es. ~aut.descri bed,
f or exarrﬁ‘l‘%‘,m% cﬁ)( %‘@8@??‘, Ca%g)ﬁé&@%?egggfsgﬁg%ﬁsﬁﬁg%&é%ﬁ? %%a%@pir"ﬁegEnzyrml ogy
Vo; . 185,srcadianyircciPresiss aSdeschiaigereiCal i . (1990). Regul atory sequences

i nclude those that direct constitutive expression of the nucleotide
sequence in many types of host cells (e.g., tissue specific regulatory
sequences) . | tThaidan "perapmssienasegebietRoslesieing @Presiions’ 3 AEYREPISS: hat "t he
desi gg Ofe.%.h BRRHSFEk BBy ¥E TR ATeCABNSIRRANSH BF surfilg ncbReTPIS bps ciihet choi ce
of host cell to be.transfor, med, tﬁ:e | evel of expressjan_of protein
desired, BYQ MaTReTBIESINOR T BEEIRES R SRR BHE R B be

i nt lr OdUCee@brigaﬁycexbsdéééescz&ébﬂaﬁyﬁﬁgtmwdUaeﬁeﬁpmtdeémt oormpexm'ﬁnaencodeddby

nucl ei ¢ acids as descri be erein...The .term"overe; I Q0 g . WSO

herein, rRPEFRE Y IREER B BESEBR S%theap%%q‘a?g&eep"ﬁy% %bpl{’s%gig%n’a%sﬁﬁl gce Ul e that
may be i ndahREIRG56 SapiopEls] s rerre setdmpstadip vetressoith iepotypelife it wfd-. at e

evel, é)tp t ia%m!z éeiaqga‘?géﬁaﬂ{v E%}eésggtrh%guweépnb&‘{@tar@é. tﬁé?ﬁs‘?‘%fé%@ﬁf ke

pol yp e In expresses e pol ypeptide or in a cell
t hat doespaigepiisrariiidrgst oqyibe SyerpiEesspd| ypepti de. For exanpl e, expression of
t he pol ypeptide may by 10% 20% 30% 40% 50% 60% 70, 80% O00% 100%0,
or nore as conpared to expression of the %iy%?gti de inawld 10 type cell
that normal | y AS45re5REE. DREFOIFHEp IR esHRR FiFSP APPSR € ZX g a%al ogs of
the pol ypeptd s z%se&dzs@}w?ﬁ;—x d?@yedé%t@#@fﬁemﬂﬂ}ﬁﬁc&dmeﬁsf this e, m@re'ésm, ”‘3 term
"trangient” expression refers to expr i on.of exodenous _nucleic aci

nol ecfl e(%’)‘”@%1%8ﬁe?ﬁ@'yé‘%ﬁfﬁ?%?sem??ﬁw‘%@%zgaé’ﬁ?6%@’@%%’081‘09%’—18}( STY° Transi ent
15 expr essaiic gehatdadubseguediyhiesines.s maxi num 2-3 days after introduction of
t he exogenous nucleic acid and subsequently declines. As used here, the
term "stabl e" expression refers to expression of exogenous nucleic acid
nol ecul es; t hads esed hpar e &fmt Heble hrorassontsiera o ageseian pf expEEngEh e

vectors f %ga Shrblis: B £X PLESThOMGHhoBRRE 7 i GLiL Hey:PBR, ReciHRBEE seleeCt i On
mar ker s. Ti culturi ng techni ques for transforned, non-transformed,
pri ma_’.}{%/ c BRAreRsion Shgenes include one or more selection markers.

Cell culturing technigues for fransformed, non-transformed, primary culture and
biclogical samples are well known in the art. Biological samples or cultured osfis can be
stored untif required for use, The media usad for culturing can be specifically designed or

25 aurchased from commercial sources.

The pressnt invention provides methods for identifying {e.g., screening, detecting,
characterizing, anaiyzing and quantifying) agents that moduiate the formation of dsDNA or

ssDNA fragmenis. The term “agent”, "test agent”, "tsst compound”, “drug candidate” or
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“modulator” or grammatical equivalents as used herein describes any molecule, efther
naturally coourring or synthetic, e.g., protein, oligopeptide {e.g.. from about 5 to about 28
amino acids in length, preferably from about 10 to 20 or 12 fo 18 amino acids in length,
preferabiy 12, 15, or 18 amino acids in fength), small organic molecuie, poiysaccharide, lipid

{e.g., a sphingolipid), fatly acid, polynucisctide, oligonucieotide, sic., which is employed in the
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assays of the invention and assaved for its abifity to modulate DNA fragmentation or

apopiosis. There are no particular restrictions as to the compound that can be assayed.




bi ol ogi cal sanples are well known in the art. Biological sanples or
cultured cells can be stored until required for use, The nedia used for
culturing can be specifically designed or 25 purchased from comrerci al
sources. The present invention provides nethods for identifying (e.g.,
screeni ng, detecting, characterizing, @&&Iy2|ng and quanti fying)
agentsthat nodul at e the formation of d% ssDNA fragnents. The term
"agent" "test agent", "test conpound" "drug candi date" or 30 "nodul ator" or
gramat i c&kaeges wallentisglasgantsar ibraries of saes cradhEsordrg) MYP@EIeidNe| t her

nat ural |y QOEHIIAG.RE SRR, RolissioPiBiRISY JhIRRABLI HEHER Gotad Tom
about 5 to abou

mno acids in |ength, referablg from about J{O to 20
or 12 to igawgf. po %%Efﬁfa%B”qutefﬁ@kwma‘ﬁ?t%f‘ﬂé’r%f‘ya'"f‘?mn"fg S FY PECRRFF aci ds in
length), gpRldn Qeaani c mol ecul e, polysaccharide, lipid (e.g., a
sphingolipid), fatty acid, polynucleotide, oligonucleotide, etc., which is
enpl oyed in the 35 assays of the invention and assayed for its ability to
modul at e DNA f paggeintal inelidest zemom oshae sdhise endinsoiuie fzalots, cail ragtrix

t t d I | ud
oL Sk RO ) Db 90 0 B30 e s pEXATD el e
cheni cal weheiresurespurdiiferse njprsteeg i sodéxp. r\eﬁss&&)ﬁ?\zbr Ut et geneft rag@ﬁes
libraries %Q&E@ah Lhé& ;nﬂﬁé)%oln%f a !.tlsrgrg%? {ee%geﬁtgl duckXd é@&%@.né"% SHshitrzed

super nat aht’ enconp nbi nat i on of ferent agents. An
-agent limay fpract th@t@mtdes ééeﬁc'@ﬁéaﬂﬁe Oﬁ‘ét‘«'@s@tﬂ GBMETSEH g Wﬁ‘%ﬂddﬁﬁ‘é"“ﬁ%tct ors, call

matrix C%{m@&ﬁ%ﬁ’eatﬁt%@dﬂtgteh@&ﬁﬁ pEBgcRalCRkdd t@)&tnﬁs?&igﬁamtad sgyergathgact s,

expl ants, pH nodifiers, gasses mpti c essu e D fiers, lonic strength

modi i er s SORPFHIEESSSPRIAOT wd%ﬂff@'eﬁ@f'ancaaﬁe StEbA! ”8g8‘|’?t’°‘t?3ﬁ be in the

form of aakibsambe B nbeets HPeAtes funatiehi mezmscmmteﬁamam adw crensandom zed i

-0 library t a sufficient ran Lversity Qnyersely are
linmted t§" ‘ieﬁt“ﬁér“s%‘t’ RPPTPR &SP P ERA Y &% ge%mo %teS% gémbe 0 % %\rétjal ly 1inked

to a fusi enmpartihers “edy) withsangdesiagle P@@mumgvﬁyr 2gcndi bé!e@rpetwmd@r

di meri zat | o BAIPAUDES ThLAPL-AELAGiSSAMRAGS s s eRakl Buspmannds, and

ot her functional tionally, new chenlcai entities with
usef ul pr cFErcereeugy @@éﬁ@&t@%ﬁ%?elw B4 ARV O §96° MR SRSy a " | ead
15 conpound” or a "lead") wth sone desirable property or activity, e.g.,

i nhi biting activi nmodul at i ng{f act | V|t The ﬁad Lcompound. .i s then used

as a scaffold £ a@%’éa’t&é*ﬁ%‘l‘j?gﬁ?t?e “‘SI g aCHH) F P PRSP
eval ugg e ch@d.tﬁl:l’n@DeéﬂWOMt.at:ﬁdmllrﬁ;mgﬁxamtmsﬁsmra?azleﬁtMSanﬂsv:o giriigaigent may

i nclude treatnment conditions and mani pul ati on of external and internal
An embodiment of the invention is use in high throughput screesing (HT3) meihods.
HTS is the automated, simultaneous testing of thousands of distinct chemical compounds in
assays designed to mode! biological mechanisms of aspects of disease pathoiogies. More

b
e

than one compound, &.¢., & plurality of compounds, can be tested simuitaneously, e.g.. in
one baich. In one embodiment; the term HTS screening methed refers to assays which test

the ability of ene compound or a piurality of compounds to influence the readout of choice.

Liquid handling systems, anatytical equpme'tt such as fluorescance readers oF

[
o

scinfillation counters and robotics for cell culture and sampls manipulation ars well known in
the art. Mechanical systems such as robotic arms or "cherry-picking"” devices are avaliable fo
the skifled artisan. Commercial plate readers are avafiable o anaiyze conventional 86- well or
384-weil plates. Singie sample, multiple sample or plate sampie readers are avafiable that
analyze predeiermined wells and generate raw data reporis. The raw daia can be

(S ]
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transformad and presented in a variety of ways.



20 conditions or environment. A non-limting exanple of such an agent
includes ultraviolet light. An enbodinent of the invention is use in high
t hroughput screening (HTS) nmethods. HTS is the automated, sinultaneous
testing of thousands of distinct chem cal conpounds in assays designed to
nodel biol ogi cal mechani snms or aspects of di sease pathol ogies. More 25

t han one conpound, e.g., a plurality off.conpounds, can be tested

si mul t aneously, e.g., in one batch. In one enbodi nent, the term HIS
screeni ng_ et Nl fislfhoth: bOn@FREYB WGl BSkient; Bﬂﬁ@@wsé L Bknqpg compound
or a plurality of ¢ onpounds nf uence 't He readout I ce qui d
handl i ng @pgﬁéﬁ%mcaﬁaﬁVFVéép?éa@ﬁﬁﬁé%PN§@@5m8§$ﬂf%@%@%ééﬁ%@0%@@&@65 or 30

scintillath Qe@a#@%t;@deﬁ aaaesi (appé?é &&f% <9ra el ab%%&iﬂé&aaé& asanpl e -
mani pul at] on are known 1n Mechani cal uch as robotic

arns or " wnﬂbi”&‘?%ﬁ‘e %@W%@%@ﬁcﬂ)é { Pa¥Pae £y P ﬁé‘”éf]?r’*?'” 88 artisan.
%Tmr.%f:i atormoaéﬁ sgs SAERIOT oAt mle@mplcla:hﬂa@in@ of ta@al_{;amz{e) a-afme@a; mf@apa::to% \évell or
-wel t e i ngle sa ~ iple sanmple or plate sanple readers are
avai | abl egt ﬁg‘f %}3na§:’|° %‘%@5@‘3@?’%‘% wel I's and generate raw data reports.
The raw data can be 35 transforned and presented in a variety of ways. 14
An enbodi nment " ] i ~an agent
t hat nodul at es}Q{uhé&?e (gﬁrﬂrgr’ét%%%jh&g}?é goéﬁ?ﬁgééfx %5%%2%% Sa&%ﬁﬁr@%k %E%eéa ay
syst em cofjsey s¥sgn and iajtrughongronugg. Bius rtee eseppskels of {%ﬁsaayﬂ%e'bma&@a; (c) a
- detecgabl &09@5@%9%{&%%@%mwde@t @g{]e‘t'@r@&dq% i Bk daiblanssrmnsed, DNA - and

(d) at | east one conponent” wherein t onent Is selected fromthe
group con®fSEYT Mgy BY PeReGguhineiugec i Al gesopding @W%EF‘@S Meximized bi t or (s)

of apopt 0§‘1§§»ﬁy 60Ré rraiv(dsé BRgoketd, Suchimbiisddhes fa@mazeebtn@saetpeaa‘on&ma@wentl on
is a kit 5| n%@aI ﬁ%ast one el enent og t he , assa st em and
e o

mstruch%‘ﬁ? ot & O: G BSSRHRFETERES DOV AR 213 Vé‘?‘e% may be 11)
provi ded Wweyditzat ehgdiianaimayhobeenpy o \haceeietrogat disr besi ucibnm&ut;masabikﬁets

nt SaY.. S By n A n? Ki t
acco?irc)ﬁenggctm?‘?‘tmer i g\%ﬁha‘t Xésta ?(]Jm zeeﬁt‘% 04 %%%BE % SQ%QSL%QI%%O ® ual
conponent SSSaSarﬁ%emrtmowf@ ifi &hei forimaef kg *maﬁw@d@@msm@e@@ﬂ qeé@rr‘iffm tehe art.
For exanplgs,, 6el in%rtQtneﬁsh&cﬁ%S%dmn@W X:fi@s Provi ded as a suspension or
| yophi | i zed. " Addi tional : conponent’s of the system may al so be included such
as buffers, 15 contai ners for m xing the assay conponents such as

][n' crol :cter |0|t &:«rﬁ@niﬁd}fﬁeﬁﬁb% h@bem?mo@tpr@aﬁ@?éuﬁdésé@?aoea@ ﬁeisi‘lérn@dhﬁ&ﬁw dtn Ej he
orm a | a cl udes I nstructl ons 0, er Ormn . an
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by the methods of the invention and a phamaceutically acceptable camier.

The term "therapeutically efifeclive amount” refers fo arn amount of an agent effective
to treat a disease or disorder in a subject or mammal. in the case of cancer, the
25 therapeuticaily effective amount of the drug may raduce the number of cancer celis; retiuce
the tumor size; inhibit (L., slow to some exient and preferably stop) cancer cefl infiitration
into peripheral organs; inhibit {L.e., slow to some exient and preferably stop) tumor
metastasis; inhitil, 1o some extent, twmor growth; andlor refleve to some extent ona oF more
of the symploms associated with the cancer. To the extent the drug may prevent growth

-
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andior kil existing cancer cells, it mav be cviostatic and/or cylotoxic. The exampie io cancer
‘is non-imiting since an agent the modulates the formation of dsONA or ssDNA Sagmentis

wotld have applications fo many varied diseases.

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

fragment formation via a receptor protein. Thus, the pharmaceutical composition may



An enbodi mrent of the invention is a pharmaceutical conposition for the
nodul ation of 20 DNA fragnent formation conprising a therapeutically

ef fective anmount of an agent identified by the nmethods of the invention
and a pharnaceutically acceptable carrier. The term "therapeutically
effective amount” refers to an anount 3ﬂaan agent effective to treat a

di sease or disorder in a subject or In the case of cancer, the 25
therapeutically effective amount of the drug may reduce the nunber of
cancer celdapriresigsiagetiieaitannorgonick 8 paitinlddoniet, o4 artagaisow arongws®e extent and
pr ef er abl ﬁgéﬁt&l@#urﬁ@ﬂ %rm%ﬁucet%! Aotﬁpatt;annat SR8 b hBERL 8F @8NRpudknhi DI t

(i.e., slowto sone extent and preferably stop) tunmor Thetastasis: inhibit,
to some ei’Péﬁie TAGTRDIE NP RINARRI FICCRYIP] TBUWCST ISReP SREBHNG Ghea®Y more  of

the synpt QaRpRSSRCURE @brddk, tmutzsk@eﬁ@ea%nsJ%@%mﬁee%&dae@tm may prevent
growth 30 and/or kil exi

| g N}gncer ce ¥ tr}%at ostatl c and/ or
cyt ot oxi c.CoFRES Rt TPY %tétﬁé’ PNA fragei ! ‘P’"’"ﬁ’?‘?‘"i ??G"pé‘ 'Neé PEYERY t he
nodul at es dfftbgive elt‘ﬁmtloﬁme@j‘enﬂﬁéal‘déemransQBWEE:QQWM&CEM chrfraveherein

applicatiqns_to ari ed. ar mceul | cal ion for the
modul at | oo DR AT e TRy B o P e R ARk al |y

ef fecti ve anobunt of an agent wherein the agent nodul at es DNA fragnment
formation via asrecept.or ﬁperetrﬁ'a&om&hteemtchﬁaetter:ggcets%d&ﬁtneeqmgsadt' on may
-15- conprise a test agent hat™'s an agoni st, a tial agonis

‘ant-agdhi stere PSSR aslyate 1@@’6%@@%‘“‘a$9$ﬁ0ﬁﬁ whenHeuph it hﬁﬁ@ﬁ@tﬁfcat endigigsosi ti on
My conpris® sndi@sh rk@@Mnekhat is a peptide, peptide fragments thereof,
cognat es, congeners, mmcs, analogs, or secreting cells and soluble

mol ecul es thereof. A further enbodinent of the invention is a

phar maceut i cal Abussimees, theBmh char*i‘ahegcﬁmﬂlﬂéfaﬁ;if@ﬂto@fle% Touagrrented or mat i on
conprising._a the pegt .C anoun agent and
= phar o g SOC i antere Sin Frase R PEte arci St Pk e

conpo$dti cmssefﬁae@efweryhadeiMe% arerapopEt O tinged Mmenmanmchmwem As
used herei.n,,. o refers to noieties (e.g., but not limted
to. ti gan @g e%%geztl %‘ e%%g%t hat activate the intracellul ar response when
bound to the receptor, or enhance GIP bi nding to nmenbranes. As used

herein, the tepgusddietdi@hn8RNislagohief Ridts IOmBBiRlL 8S 18 1St imikdltg not i nited
to, tlgands and a en g%ﬂthat acb@g@e the intra eI ular re (%onse when

bound to tHEPERERTDS FE GPMPREYS © fesyredidgt WFa?ﬁéhe Fo'EGShi sts, or
enhange GEBudistndiweget, en apinfunis ésest ot activeis sief intrategrigatepohanihithibany the

agoni sts. active form of the receptor and ihereby can inhibit the infraceliular responses by agonisis or
partial agonists. In a related aspect, aniagonists do not diminish the baseline intracallular

response in the absence of an agonist or partial agonist.

25 As ussd herein, the term "nverse agonist” refers to moileties {e.g., but not iimited i,
ligand and agent} that bind ic a constitutively aclive receptor and inhibit the baseline
intraceliular response. The baseline response is initiated by the active form of the receptor
below the normal base level of activity that is observed in the absence of agonisis or partial
agonists, or decrease of GTP binding o membranes.

30
As used herein, the term "ligand" refers to a molely that binds to another molecule,
wherein the moiety includes, but cerlainly is not limited to a hormone or a neurotransmitiar,
and further refers to ligands wherein the molely stereoselectively binds 1o a recapior.
35 The pharmaceutical compositions of the present invention can be used in combination

with other therapeutic agenis. iFor example, in the treatment of cancer, the pharmaceutical



As used herein, the term"antagonist” refers to noieties (e.g., but not
limted to, |ligands and agents? that conpetitively bind to the receptor at
the sane site as does an 20 agoni st. However, an antagoni st does not
activate the intracellular response initiated by the active formof the
receptor and thereby can inhibit the intracellul ar responses by agonists or
partial agonists. In a related aspect,;@ntagoni sts do not di m nish the
basel i ne intracel | ul ar response in the absence of an agonist or parti al
agoni st - I JNEL SE i.stn el 0 noieties
(o0g s buRTRa TRy Bebr i PG T SRR o PR B R B st t it vel y
active remepbonrdsand I nhibit the baseline intracellular response. The
baseline response is initiated by the active formof the receptor bel ow
the normal base |evel of activity that is observed in the absence of

agoni sts or pdr e’ estedimenol terinyragercs senelifodet PRGNSR e8! GT8EBr anes. JG
As used heera%éhmt@&sé&émne}érgﬁsﬂ afief BF ﬁe%@eéeé”ﬂéh@héést‘ik%rrmmﬁ&* pRaanot her
nol ecul e, wherein th em)letgllncues but ce tal éﬂfs not limted to a

hor mone OfRIAeREB NG ReLIRS ROfPESING: i%?r?é""f‘iﬁ&%@?%‘@?'é?@p? NHZHEFE wherein the

noi ety st :@b@ﬁ@ﬁs@@ by@hg/a BéibElasié GorBpouad e@aare of Blerdzhaing has DHE Gutinests
conposi tion oftt e present, inventi on can be . use % n conbhl_paéha? eavmth
ot her thef a‘%@ﬁ% i°6° Sgenes® (ﬁb’i”“%%‘é%i%ﬁ%a"ﬁokﬁ"t‘)h‘ée? Ut W0t "EAREETS the
phar mace udridda) cobariopig asotintah infeegeidied datentabla cooponhd wat ieerenas toh cyt ok| nes

or vag °“§ei§rq{?{£"§ Jé}hé’r c%l‘!tttéd'gbg &%@BQH@Q:Smorﬁo k%&@?réatﬁa@gz%d TRl 01 w%«%

i nverit'i on roni t {r eat ment
di sease V\ﬂheﬁé‘ﬁwﬂaﬁ’ %‘r@ﬁ@r%@‘sdﬁfﬁﬂfﬂﬁéh@ﬁy@-‘hse conprises the formati on of DNA
fragnents, the nethod conprising: (a) providing a biological sanple in an
array of receptacles; (b) adding a detectable conpound capabl e of
i nt er cal at i ng 4 PPEATRIAS £ CAGHEHIEOW] (9 9Re SKlRESF N5rst PECRHFERE BX8TRYS Snpasur i ng
the anmounhsabe &Qﬁ@f&;ﬁ'rﬁbiﬂﬁ}aﬂ«@ﬁmﬁﬁﬁnpé&%h?@ﬁy@bﬁ@.oai ramnééibh@mmlam ng Ehe

a refere i.i, determ ne

anmount, of .intercal ated a Ie r

2" FPer cHEE e By Hn S5O0 G S HRER PR TR SRR Tt d sence
Wnen t hecadli drferienced exoertls a predeterm ned threshold. A biomarker is a
termwell known to one skilled in the art. A non-limting exanple is the
use of the term bi omarker to enconpass any physi ol ogi cal response,
phenotype or |A Bomhdewds tensicetsidaiselibior ddng behaidisghass. moriteting, at@ or

qual i tati yelysdEhede RinSRRRbliddns b8ltReMor ERBease when itis significantly
20 different between the subsets of biclogical samples {esied. Levels of a blomarker are
*significantly different” when the probabilily that the particular biomarker has been identified
by chance is less than a predetermined vaiue. The method of calculating such probability witt
depend on the sxact method utilized o compare the levels between the subsets, such ast
test or similar siafistical analysis. As will be understood by those in the ari, the predetermined

25 threshold will vary depending on the number of samples utilized.

A bivlogical sampie may be organ sampies derived from organs of non-human
animals or humans, lssue samples derived from fissues of non-human animals or humans,
as well as cell samples, derived from cells of non-human animals or humans or from call

34 culiures. For animal experimentation, biological samples comprise target organ tissues
chtainad after necropsy or biopsy and body fluids, such as blood. For clinical use of the
biomarkers, particular preferred samp*es comprise body fluids, iike biood, sera, plasma,
urine, synovial fluid, spinal fluid, cerebrospinal fluid, semen or lymph, as well as body tissues

abtained by biopsy.
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cell, organismand mammal . A bi omarker is considered useful for aiding in
the diagnosis, nonitoring, and prediction of disease or in nonitoring the
treatment of a disease when it is significantly 20 different between the
subsets of biological sanples tested. Levels of a biomarker are
"significantly different" when the prohability that the particular

bi omar ker has been identified by chance is |ess than a predeterm ned

val ue. The nethod of calculating such probability will depend on the exact
met hod uti | i zed relerasomisarndersined Pevs skilpd inieeart thyefoswins 685ncadR RUES Nyt t est
or sim | angstatd §Uoﬁ>§!\,aleé@ﬁ1|pbésﬂo$r a ﬁ&n H&éése@@uﬂyﬁl@ﬁﬁ&éﬁ% fjcbh@a@ohN the an,

t he predeterm ned hreshol d Il vary depen |n on the nunber of

sanpl es utures @aimapeugieBgiEgen §a%'|eécm g Rig %? B GPNVEREF r om
O;Qans ﬁf s'&@;@cthmimﬁvéplarmﬂe&n@é cAH RSy thtelsaﬁau@uig@aabfe& d@ﬂg\aad aftérgmf tissues
of non-human ani or _hunans sa rdye rom

cel I's of AGA %ﬂﬁx’eaﬁ“%@ %er’r%"i’lf?ﬁr‘?’?m(?rs“gfj?g%“g@f"lbe%‘?&ﬁ? SUESE ani mal
exper i mentwegdanammph tedrog cabussanpdaasocerpeese ntegsgre theorigragrker douiegncobt ai ned

after nesI RS Yo QL LIRSV gﬁwfeggyp% &'cg egggﬁge%w@'a%ggm EOk; d§ ;zpt&a' use

of the biOrark ers, partic err e sanpl s conprise bo uids, like
bl ood, seﬁﬁyrﬁhﬁsna urine, synOV|aI fluid, spinal fluid, cerebrosplnal
fluid, senmen or |ynph, as well as body tissues obtained by bi opsy. 35 -1"

A reference is_understood by one skilled in the an. A reference can
incl ud®, but i IEaBveIipRistedier descHbgsi BSPICHINSXAPPES FTHR 4 olTE € eased

subj ect wWhes® 4t iyttt @BErited zratha@rérmswm@:r@nnmi;omfasrwmeescmatémr a
reference can be a biol ogical treate

n
L or ot Rt P Ren e et et DS e bredier a6 u3K GE @ dur i ng and
after 5 trsatepmt, mAifcafiesengemnc@nehetd srmmmmpsm @mbptemt;adﬁng frerathebe a

di ff )
oot o Bt PSR Bb P ReER) B ALY pple BT el R SO °°
bi ol ogp calinsatinl iewbilitdeptn theary ®hinglodjeniivelrng Oh’mmhe effs a@varms

fragment S OJ%Oaé @&%&h&a h%*?ers;n't' Frlhiey, ﬁ%%ﬂ@&a«&%z&%@ Qééﬁxacngm

exanp|es not limt the SCOP t he |nvegt|on describ in the
cl ai ns. V\Vﬁ"‘f@dff'f?éfsmﬁ(}efﬁf?%wi%‘%d pelmag @@ﬁm HeacoRadt hexwRpion ff?@dfwaﬁms

suf fi ci entpslehant otﬁﬁ@*rusb@@iﬁ %c&l&“lté {heek butietiff Be ant THeee poodimtiensnd use it,
various AtSrpallyah BRdh S8 Aihnof B dBLALE T RL SR L B gppar ent
20 Varying subsiitutions and modifications may be made o the invention disclosed herein
without departing from the scope and spirit of the invention.

The invention illustratively described herein may be practiced in the absencs of any
element or elemants, limitation or imitations, which are not specifically disciosed hersin. The

terms and exprassions which have been empioyed are used as terms of description and not

2
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of limitation, and there is no intention that in the use of such terms and expressions of
exciuding any squivalents of the features shown and described or portions thereof, but itis
reéognized that varicus modifications are possible within the scops of the inventien claimed.
Thus, it should be understood that although the present invention has been specificaily
disclosed by embodiments and optional features, modification and variation of the concepts

Lt
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herein disclosed may be made by those skilled in the ar, and that such modifications and
variations ars considered to be within the scope of this invention as defined by the appended

claims.

Example 1



spirit and scope of the invention. One skilled in the art readily

appreci ates that the present 15 invention is well adapted to carry out the
obj ective and obtain the ends and advantages nentioned, as well as those

i nherent therein. The exanples that follow are descriptions of enbodinents
and are not intended as limtations on the scope of the
invention.lodifications therein and otfaer uses wll occur to those skilled
in the art. These nodifications are enconpassed within the spirit of the
invention and are defined by the scope of the clainms. 20 Varying
substitutions and nodifications may be made to the invention disclosed
herein wPekeHn o BP&rT gty BnTiedEedope and spirit of the invention. The
invention illustratively described herein nay be practiced in the absence.
of any element or elements, limtation or limtations, which are not

speci fical |y dPEEreSetRYIsRPEIaRSs ant eonsisisralignsAre SpRF RSt FEWEIHY HATEHEHave

been el @%@%é@rg@f\mdﬁm Iaﬁa?’&or@f eoelea;@felrmd;f@a tae: vaahbief ardiwl t ation, and
there is no intention t ex ressions of

el ol nonS e ae o eearar b R A o B B BE B e B B0T 1 ons

t her eof , bmboditents. recogni zed that various nodifications are possible

W thin the scope of the invention clainmed. Thus, it should be understood
t hat al though the present invention has been speC|f|caIIy 30 di scl osed by
enmbodi nent s andi-6pisiconatentddt ealidise corpuetiatuavetabiclnm $ae T kTR Cot® Ehe

sconcepts 2&‘3’5@' b6 LOBEH. AR RE: TRISBied %ﬁ’ov@sk"d}d ﬁ%éaﬂm&&@ai@& femiand -

that such nodi'fications an variations are considered be within the
scope of PR FeReRCiToin1-HEHERES e - @y*Qﬁ‘épéb'ﬁ@*ﬁ@éfép‘bW&‘f’ ﬁ%’*%%”‘ﬁxéﬁﬁl et

- 18- Det e¢hhiom Wis dM0d by AgMRARSMPYs48irffane @iter @amgwro@&@ame eengikei ons and
considerations are. described. However, for subseﬁuent g})ﬁtjgggl es provided

bel ow, as&S§UEGHHITRORSUARR &8 Ruwh Fiedided irelioarraR ﬁﬁ%?“ﬁh ®3ccommodat e
t he exper K EBQnalasuéResasoibuwd 05 mu:en@mﬁ&rapﬂewmh bk sdibtRn Ry 25 Bkt 0

vai | bl o BRORFATCR O St nekre BRI 56 hE 194 BT ot Yeul tur e

medi um wagiufirépar ed as foll ows: ' 00 n1 heat - i nactl vated fetal bovine
serum 20 nL 1-M HEPES (pH 7.5), 10 nL Penicillin/ Streptonycin stock
solution (see Table 1) was added to a 1-liter RPM-1640 nedium After
m Xi ng t hdreoyiehsy sxpdismeniar pipiasiies was perfarmed with the foliowing protocol. Celis were

cudtured four 1o five days hefore compound freatment. Ceill viabiiity shouid be approximately
26 greater than 92 %. Cell density was counted and viability confirmed using the GUAVA PCA
- with Viacount 2.12 program. Cells were aliquoted and cantrifuged at 300xg for & minutes.
The supermatani was discarded and the cell peliet was resuspended o 0,15 million celisimb
with RPMi '{phes%oi Red-Free) with 5% FBS and 1% Penicilin/Streptomycin. An aliqguct of 40
uL of cell suspension was dispensed to each well of a 384-wefl, Celis were Incubated for the
25  appropriate fime under particuiar experimental conditions. Then, 45 ub of celi lysis buffer
added o the call sampies.

Lysis buffer was prepared as follows: 1o make 1-liter of lysis bufter, 20 mL of 1-M Tris-
Ci {pH 8.0) solution, 40 mi of 0.5-M EDTA (pH 8.0), 10 ml of 20 % Tween-20 solution, 14
mi. of 20 % Triton X-1060 solution are mixed with 820 mL deionized watler. Just before use,

L
o

Sl of an RNase A stock solution (10 mg/mL} was added inio the lysis buffer 16 a final
concentration of 0.05 mg/mi.. After the addition of iysis buifer, the plates are allowed 1o stgnd
at room temperature for 60 minutes. The cell culture plates were centrifuged at 2000 x g for
20 min and 10 b of the supernatant of the celi lysates containing the DNA fragments was

[ 353
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transferred with & CyRic-well 384 into the detection plates (Coming Costar 384-weil
Polystyrens assay plate, black, non-binding surface). An aliguot of 10 ul. of PicoGreen



mediumis filtered through a 0.22-pmsterilized filtration apparatus

Nal gene). Incubation nediumwas prepared as follows: 5 nL
Penicillin/Streptonycin stock solution and 25-nl heat 1.5 inactivated fetal
bovi ne serumwere m xed with 500 -m RPM 1640 (w o phenol -red and L-
giutam ne). The genera' experinental procedure was perfornmed with the
following protocol. Cells were culturéd four to five days before conmpound
treatment. Celt viability should be approxinmately 20 greater than n2 %,

Cel | densigeicmssomtemndadacaind toveambishinply wet inf the detelctios iptagest Fiee BUHNBePCA wi t h
Vi acount r [ L 3 g for 6
m nut es, %‘?%gﬁcpusggj% mg’?!e lﬁasd‘,\ﬁércﬁ% g%%%&g;ﬁrgg ?Eg}hg%&%{a‘%ﬁgtgn 322" {r)%s( us pe nded
to 0.15 mitikd ciamt;@febisﬁenﬂhemﬂewoﬁmwer@sbren@hd Reage®)ming GHT BYIHBSTamd 1 %
Penicilli o} I, s

di spensed % fcﬁ)’%eﬁ%]%%WEﬁ} arfj Q%ngﬁﬁik@fﬁﬂf;ﬁ?o; éuum\f\(/ceér }eug ?lnécvgﬁu%%g &%Ze\l\@

appr opt i affiestvpiyme ghey mpdiuaresgprme EREY Wﬁéﬁ’ﬁ%}i’zeéﬁffﬁlpﬁiﬂ%ﬂefﬁﬁéh@ 45 uL of
cell lysis buffer added to the call sanples. Lysis buffer was prepared as
follows: to make 1-liter of lysis buffer, 20 nL of 1=: Tris- HO (pH 8.0)
solution, 40 nL of 0.5-MEDTA (pH 8.0), 10 nL of 20 % Tween-20 sol ution, 10
30 nmL of 20 % Triton X-100 solution are m xed with 020 nL dei oni zed water.
Just before use, 5m of an RNase A stock solution (10 ng/nlij was added into
the tysis buffer to a final concentration of 0.05 ng/nL. After the

-addi tion-of lysis-buffer, the plates are allowed to stand at room
tenperature for 60 mnutes. The cell culture plates were centrifuged at
2000 x g for 20 min and 10 uL of the supernatant of the cell |ysates
containing the DNA fragnents was 35 transferred with a CyBio-well 384 into
the detection plates (Corning Costar 384-wel Polystyrene assay plate,

bl ack, non-binding surface). An aliquot of 10 uL of PicoGeen -;9 detection
sol ution was added to each sanple well in the detection plates. The

PicoG een detection solution is nade fresh before use by diluting the DVSG
stock solution 1:200 into the detection buffer. The detection buffer is
prepared by m xing 50 nL 10x Tris-HCL buffered saline TBS, pH 8.0) and 2
nmL 0. 5-M EDTA (pH 8.0) stock solutions with deionized water to 5 final

vol une of 500 nL. Fluorescence intensity was anal yzed w th Perki nEi ner
Envisio -20- Table i lists non-limting exenplary reagents and material s,
concentrations, functions and supplier source.



TABLE a e ti

Cel |
madi um

crr

030 v -

e~ + t.:

upgi i

el | dutur

G bcc/ BRL 14040- JConpound dilution bu er

10000/ M penicillin G G bcn/BRL, 15070-:

streptomycin 063 {
15630- buffer
conponent 071.._ P asimn
DVBO 100% Fi SHEPC S Bie
Ref er encearcatippligasmircaCgO0 1 rVi blastine Sulfate

Ref er ence conpound
i nhi bi toryagpean-20 100% !

Scientif

enzyme

Lk

10

"VI M

Oﬁ 1h

anti biotics

sul fate in 0:85i ogal i ne HEPES SCOLUTI ON
080 FBS (Fbat-inactivated G bco/BRL, 16140 CaI

,ttgggg&‘g&i?é Qeéggé g‘an Pﬁ'aééqg

tOt ecl n

909.

Sheddshs

(PI'S, 10000ugir
M G bco/

o@@t'
rlch
1 Slgna Aldrlch,

~atT a tiara RPM 1640 G bco/BRL, 1875
culture nmedium RPM 1640 (phenol-red G bco/BRL, 11835-
tree;
Dul becco' s Phosphat e

e

;1 X buffered saline (DPBS) 133 Penc##il NStreptonycin

[
BRL,

cul ture

rcpt

-ED-TA: 0.5 M(pH 8.0) Fisher Scientific DNase
Scle nti

Fi sher

fc |

Gip
Lpdgoche

; gia

detergent -.._

sher
500

it i on

DNase-free RNase H gh 10 ng/ mi Applled 1 RNA deqradc
CRPMEBET @itdnGRed SC| ences, 1579681 |Gibeo/BRL, 11835-| Celi culture medium
freel 030
Dulbecod’s Phosphate 1x Gibco/BRL 14040 | Compound diiution buffer
huffared saline {(DFPBS) 133

Peniciliin/Sireptomycin 10000U/mi peniciilin G Gibeo/BRL, 15070~ | antiblotics
{PIS) 1000Cug/mi streptomycii {063 ' T
suifate in 0.85% saline
HEPES SOLUTION 1M Gibco/BRL, 15830-} buffer
080 :
FBS {Hesat-inactivated} Gibco/BRL, 16140- | Cell euiture companent
071
Pilasmoein treatment 50 ma/mi Invivogen Antibictics
ant-mpt
DMSO 100% Fisher Scieniific solvant
Campicthetin 348.4 Sigma-Aldrich, Raference compound
£eg11
Vinblastine Suifate 909, 1 Sigma-Aldtigh, Referenice compound
V1377
EDTA 0.5 M {pH 8.0} Fisher Scienfific | DNase inhibitor
Tween-20 100% Fisher Sclentific datergent
ETriten X-100 100% Fisher Scientific | detergent
RNass A Stgma-Aidich, RiNAdsgradation enzyme
RE500
DNase-free RNase High 10 mgfmL Roche Appiied RNA degradation enzyme
concentration. Scierices, 1579681
Tris-buffersd saline 10x BioRad, 170-8438 | buffer
PicolGreen dye 200+ Molecular Probes, | Detection dye
1P7581
RQ1 RNase-Free DNase 4 Unitful  Fisher Scientific. | DNA degradationenzyme
| BP3223-1

Celi Death Detection '
ELISAY it

Roche Appfied
Sciences, 1774425

Nuclegsome DNA
detection

Table 2 lisis non-limiting examples of eguipment, how such equipment can be used

and a supplier.




Tris-buffered saline | ox BioRad, 170-6435 buffer PicoGeen dye - - 200 i -
- Mol ecul ar Probes, Detection dye P7581 RO RNase-Free DNase 1 Unit/ pL

Fi sher Scienf#fic, DNA degradatiarenzyme BP3223-1 Cell Death Detectior
Roche App ied Nuc#eosome DNA EL#S4 s kit Sciences, 1774425 detection Table
2 lists non-iimting exanpl es of equi prrent how such equi pnent can be used
10 and a supplier. -2i- TABLE 2: MAM-“2fM 1,9atrixCefimate with TiterTek

Plating cells Stackers - .- =Y - - -. Conmpound library addition and
sol ution I q/Bl ~* . veil 38411536 Q/Bl o transfers F{exiQop --_. . Perkin
Elrt er aadi Personal Ceti Analysis Guava Technol ogi es Cell

counti ng a Vi gb Envision Miitiplate Reader Perkin Elnmer Fluorescence

det ect or ows:
for exci tizqutgies ahanlien : ; : B 3
em ssi on [Margeeine® B TC 535 ruswgyber of f a@h@&eﬁbequal S 25 exci tatian |ight
is 1% d 18&9{‘ oA gai-n—+s--equal-—to—1—and i olr?"t'f)r fvdg '1d$£§"t.i"8n rrT Each
assay contcaBnSeiposiidve, ngl@aﬁapve and bl apg%p Nt Tols . q‘%e'appropri atie
controls ;:;%Qf{)@eu WeTre qu*lpgnkdhﬁgpégy tte é@@ﬁmgﬂ}@al purposes tor be
achi eved. pEXRIE BT Araiydd 1€ POk aiRchnbofitd PLeVitntint ol kickbgeated With 5
uM vi nbi a@maa« Riliolo Satidi 1 FeldvBlher ThE negabeatence@andisrol was HL- 60 gel s
treated wth 1 % DMSO. The signhal blank was incubation nmedium with 1 %
DVSO (no HL-60 eIIs ta an S n . 1 rrental
_paraneters or gSLB%%I%IH p@??{*h IR ae%%é.rne?%nwggn @gje%gtf&gmg Qo 49(8; a%éz‘p%’gé
§ mirror s FhC excitation filter is FITC 485 esmission filter is FITC 533 number of flashes

equals 25; excitation light is 1%; detection gain is equal o 1 and measurement height is 8

M,

Each assay contains positive, negative and biank controls. The appropriate controls
10 used were delermined by the experimental purposes fo be achisved. Typically, the pasitive
conirol was HL-B0 cells treated with 5 uM vinblastine sulfate in 1% DMSO. The negative
control was HL-80 celis treated with 1% DMSOC. The signai biank was incubation medium
with 1% DMSO {no HL-80 cells).

Data analysis can be adjusted 1o the experimental parameters or the paradigm under

p
th

investigation. Typically, the relative amount of fragmented DNA formed was represented by
the fuorescence infensity (Fi of a sample. The effect of an agent ireatment on DNA
fragmentation in HL-60 celis was calculated based on the change in flucrescence intensity
relative to the DMSO control sampies. Percent effect was determined as:

20

% Effect = 1007 {(Fiagent" mean-{F inegaiive cor:tral})f mean{ﬁnegaﬂ»e ccmroi)}

2
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Exampie 2

PicoGreen Specifically Detects DNA Fragments Released in HL-80 Celis:



investigation. Typically, the relative amount of fragnented DNA forned was
represented by the fluorescence intensity (Fl) of a sanple. The effect of
an agent treatnent on DNA fragnmentation in HL-60 cells was cal cul at ed
based on the change In fluorescence intensity relative to the DVSO control
sanpl es. Percent effect was determ ned as: 20 % Effect = 100* UFf eaen~-
mean( Fi negati vecontroi))/ nmean(Fl ne~uagccntro”)) 25 Exanple 2 PicoG een
Specifically Detects DNA Fragnents Rel eased in HL-60 Cells: -22- Figure 1
shows Pi coG een.f I n ' AR ¥ ' dWIth
canpt of heoi n. oS0 RERTERRELT Rk MERRTRE A MR M

treat ed wiantpighede rHigsd celissrDNB@ et (4 sdlopenis/vk) V@@“W@aﬁ“i‘miﬁt&h%él n for
5.5 hour sy fef ( ! 8.0),
S o S% d\fg‘s_@ﬁg}?% m%ogﬁq{@aoz‘uﬂihgrg&meén fcpHS?%Grs ZzQeé{[Mi%L(ﬁe gﬁt&% ﬁgg o
st andi ng iffer GomY dAperht %G)f%l?mﬁiﬁﬂ?ﬁ%t?tgeé ’W@ﬁ‘ez@é’l’qs 81@9%%?@ Hw$Bubj ect ed

to centri fdugatiremiat sta&mg % rBorh @mpdkhtire ForaBehi o, f”@FbeP@éé‘té @@s afpidche

super nat ant wa content. was antita

L oot ot P ot 1 B o Blido B SrefS ER R ofHE BasbBi iy ls g tin b an
i s the equal D3 xtrisre vab qosttlatelldngriaorecinosrinandit! ipsdan bukiey witkxanpl e 3

Pl coGr eenpELugLesoents. o Inals i Leneadsnt, o LA heush ok (B KL, Lhe Cell

Lysat es: AF? ten G Carrrer or 3.2 uMm
canptothecin for 5.5 hours, an equal volune of the lysis buffer wthout
EDTA (20 "M Tris-HC (pH'8.0) 0.2 % Tween-20 and 3 ugl nl-RNase) -was- added
into the HL-60 total cell cultures. After standing at roomtenperature for
45 mnutes, the cell ysates were centrifuged and the top portion of the 20
supernatant was w t hdrawn and i ncubgigd.uikt h RNase-free DNase at 37 C for
the indicated tine (Figure 2). After 2 hours of treatnent, DNase | was
able to reduce the fluorescence intensity of DMBO control sanple by about

50% The sicobabnFRbregesipe SighaGs Depanaadted tasldvs! of bai ihingltel Lidaikar escence
intensity before DNase | treatment and was reduced effectively to a |evel
similar to that of DVBD control with DNase | treatnent. These results

i ndi cate that Afleetr@BmPhicoBredber X1 BdISE eatiesioiaal or i3s? dbeartmothde: or £6§ence of

fragment ed, [INA 1B, 41 D5 S8 ok b YRRWEFer wifSAERHR o M Tris-HC! (pH 8.0) 0.2 %
Tween-20 and 3 ug/ml. RNase) was added info the HL-80 total cefl culiures. After standing at
room lemperature for 45 minutes, the call tysates ware cenirifuged and the top portion of the

20 supematant was withdrawn and incubated with RNase-free DNase &t 37 °C for the indicated

fime (Figure 2). After 2 howrs of treatment, DNase | was able {o reduce the flucrescence
intensity of DMSO controf sample by abotit 50%. The signal for campiothecin treated cells
had higher fluorescence intensity before DNase | reatment and was reduced effeclively to
ievel simifar fo that of DMSO control with DNase | freatment. These resufis indicate that the

-]
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PicoGreen flucrescent signal is dus to the presence of fragmented DNA in the celi iysates.

Example 4
30
“Comparison of PicoGresen o Propidium lodide or ELISA Tor Detecting dsDNA;

HL-80 ceils in mid-log phase (0.3 miflion cells/mi) were treated with different doses of
campiotheacin, staurosporing or bleomyein for 20 hours. An equai voluime of the iysis buffer
335 {20 mM Tris-HCI (pH 8.0}, 20 mM EDTA, 0.2 % Tween-20 and 5 ug/miL RNase} was added
into the iolal cell cullure. The cell lysate was centrifuged at 2000 x g for 20 minand top



30 Conparison of PlcoGeen to Propidiumlodide or ELSA for Detecting dsDNA:
HL-60 cells in md-log phase (0.3 mllion celisim) were treated with

di fferent doses of canptothecin, staurosporine or bteomycin for 20 hours.
An equal volunme of the lysis buffer 35 (20 marl Tris-HC (pH 8.0), 20 nmM
EDT A, 0.2 % Tween-20 and 5 ug/ nL RNase) was added into the total cell
culture. The cell lysate was centrifugett at 2000 x g for 20 mn and top
-23- portion of the supernatant was w thdrawn and DNA content was

quant i t at edriisSbige figkhatananas WiHdBAvrkirt! NRocdmenipps GehiBiEderpgsihoen

fl uoresce nsi t t I e. The
dose resp%ﬁ%é\ ’ﬁdgv‘é?e pp%edf% e%c%g(%ﬁ&l%cg&gpﬁ@&&? é%ar?B& ceatgg]gtl onI{& |9I gure 3)
was conpapegidiv priopi e uose sdpahes d@v%g?tquﬁfﬁcguﬁ@“@w%meéﬁmﬁ i odi de was

5 diluted, é@‘ﬂg?)"\g% &v@‘é@tﬁk&%ﬁuﬁ 9%98 9&9’%&@:} @éu%ﬂ‘@rn%ﬁd?@r gRltizen in 10 nM

Tris- HCL propi di um i odi de wor ki ng
sol uti®n Méeﬁﬁf%éobﬁ’T%W@m@ﬁU@fﬂm%Wﬂé ‘%F‘ﬁ% pAvfioBet o BVhERStirdREnt of

f1 uor escencg it %@EBYA% LPQ-IflﬁiemEé;rmdzm l%f%a&dfdmrg\tdm ion 46 hﬁ:@hh@:ﬁ mayef engt h:
531 nm em ssion wavel enﬁﬁ%s 635 n Jresponse, cu

canpt ot he6PHP SPHIFCSHE? ‘B?mﬁtgtfw&sﬁ”ﬁ:@t"g@?éﬁo‘ NW‘"H&% %%W &t e shown
i n Fi gur e e3sitalitiendEhigmadatert; emissmnpizotibesh 835ws. 1. 48 uM st aur ospori ne
was 0.41 uM and bi eonycin was greater than 100 uM The EC50 val ues as

~ determ ned by PicoGeen were in good agreenent with the ELI SA detection kit
(Figui® 5). Thie &6B0espahwasinge e caipioticby, LGOI & dEOTYCOMEPER :

canpt ot hegj.n D;cggg;_sl%q'é% %D\Jéfr?ﬁ@ﬁr@%r @Q%@EQQ 2188 B %rﬁﬁt&ﬁgcut Iﬂ'@@" AB0uM for

bi eomnmyci n. Apoptosi s Inhibitor, on.
Canpt ot hestalamspcﬁtme echs DMA Lt agirtéettrmmovmgfﬁmihaﬁﬂ‘ 00eiM. sTheAGES VANES Been known

hi bi d |
™o furt hPEHORBHOL T eH e P aLerh oy RSP Rt BCRRLEmI SO0 o
25 det ect Tan8Cqnanted jettabbdba &l BAas (e ubﬁomﬂk‘d&a“@@mﬁﬂamf»’b‘w in
illi I'1s/m d
apopt osi s, Woég?%’f%b%ﬂé?a{érmag1h&‘%%p%8mg9” mllion cells ) were treate

with 302 6 rnthe presence of different doses of zinc
chloride for 20 hours (Figure 6). DNA fragnents released fromcells were
guantified with PicoG een reagent as described above. For sanples with
canptothecin, w thout zinc chloride_ or at_|ow concentrations, fluorescence
signal was nore than 3 fold of Example 5

26 Effect of ZnCl, an Apoptosis Inhibitor, on Camplothecin-induced DNA Fragméniatécn in HL-
80 Cells:

Zinc has been knowsn {o inhibit apoptosis induced by both chemical and death-
recaptor agonists. To further demonstrate the feasibility of applying the PicoGreen assay o
25 detect and quantify dsDNA as a measure of DNA fragmentation in.apopiosis, HL-80 cells in
mid-iog phase (0.3 million cellsiml.) were treated with 3.2 yM camploihecin in the presence
of different doses of zinc chioride for 20 hours (Figure 6). DNA fragments releasad from cells
were quaniified with PicoGreen reagent as described above. For samples with camplothecin,
without zinc chioride or at low concentrations, fluorescence signai was more than 3 ioid of
30 that from sampies with DMSO treatment. When zine chloride concentrations were increased
to 100 ul or higher, the magnitude of DNA fragmentation, which was reflected by the fevel
fluorescent signal, decreased fo the same level as sampies with DMSC treatment only.

35 Exampie 8



30 that fromsanples with DVBO treatnment. Wen zinc chloride concentrations
were increased to 100 uMor higher, the magni tude of DNA fragnentation,
which was reflected by the level fluorescent signal, decreased to the sane
| evel as sanples with DMSO treatnent only. 35 Exanple 6 Effects of RNase
Treatment on DNA Fragnentation Signal to Background Ratio in H L-60
Lysates: HL-60 cells in md-l1og phase 0.4 mllion cells/m) were treated
with either 0.1 % 5 DVMSO carrier solvent or 3.2 uMcanptothecin for 5.5 .
hours. An_ggual. Luee _of th i S ff ek Jris:HCL (pHS8. 0), 20 mM
tora 0. 2Ot et eafiart B PRAT R bt BB ALREL PSR
(Roche Apipiskiéd Sci ences .579681) were added into the total call culture.
After standing at roomtenperature for 45 m.nutes, the cell tysate was
subected to centrifuge at 2000 x for 20 mn. The top portion of the

super nat ant wads-80csip g demrnase (BhRBEaeeE LS Herder Miatiear by % xing with
Pi coGseenpgige. cofilee ai@inb: 09 uiih@mpelckinlidieas sou, R HLANCGEBGERE Kaki ons of
RNase decreased background fluorescence due to cellular RNA and inproved
the si gnat il RAGI (BT @F2 018 BYUrDYA O7 el 48 GerEhmpt ot hec! n

Ef f ect s otorNAEHagTEMNa8s-FrenRNBsdHRo0E: Libe Scidllce605T8BR 6) vidie Bidddlragirghase

(0.4 milljon cels/m)) were treated with either 0.1 % 20 DVBO carrier
Soi vent PSSR E At Sended AT fnkleray® e iies PRI BMe Pt cat e,
100 uL ofubidseddebdntugpe260Ong Wa 0w, Fde oprporipn i Stewhpdimagpialasvol ume of
the-lyysis 8T i AR Q] TS 2 1,803, A ve Preied e-20) .
Canptiot h ol %f@f%g‘st ac t“?ﬁ%é 3%8 ety g“‘ﬁ%‘é‘?’ﬂ@ g%%,g%& AT E%fﬁ%f

t r eat nent selidepRistve R enegiraiy Oégﬁgﬁtﬁe&@ﬁwwwmd luperease cus I DNA

f ragnment a@;;g@fggﬁaggg,g%@d%q@g@%%wm{ i@kéd7Pensity on DNA Fragnentation in
HL-60 Cells: 30 HL-60 cells in cell culture medi umwere spun down at 300
Xxg for 6 mn. After discarding the nmedium cells were re-suspended into
conmpound i ncubation mediumto indicated concentration. The cell

suspelgsi-ons were then incubated w tg 1! ]]Q?vol ume of either 0.1 % Df MVBC
carri‘ér solvent or 3.2 uM canptot he&H#df 20 hours before lysis and
detection

Time Course of Camplothecin Effects on DNA Fragmentation in HL-80 Cslis:

HL-80 cells in mid-fog phase (0.4 milion cells/ml} were freated with either 6.1 %

20 DMSC carrier soivent or 3.2 uM camptothecin (Figure 8. At each time point indicated, 100 ul
of the cell suspension was withdrawn to mix with equal velume of the lysis buffer (20 mM
Tris-MCl {pH 8.0}, 20 mM EDTA, 0.2 % Tween-20). Campicthecin is a fast acling apoplosis-
inducing ageni. At 4 hours of treatment, camplothecin already caused a significant increase
in DNA fragmeniation.

A
i

Example 8
Effects of Ceil Density on DNA Fragmentation in HL-80 Cells:

HL-60 cells inn cell culture medium were spun down at 300 «g for 6 min, After
discarding the medium, cells were re-suspended into compound incubation medium io
indicated concentration. The cell suspensions were then incubaled with 1718 volume of sither

0.1 % OMSO carrier soivent or 3.2 uM campicthecin for 20 hours before lvsis angd detaction

3 procedurs. Medium blank is the equal mixiure of cell culture medium and lysis buffer. Figure



35 procedure. Medium blank is the equal m xture o cell culture nmedi um and
| ysis buffer. Figure -25- 9 shows the effect of cell density on the signals
wi ndow and Figure 10 graphically represents the fold-induction in signal
relative to cell density. 5 Exanple 9 DMSO Tol erance in HL-60 Cells: HL-60
cells in md-log phase (0.3 mllion cegks/nL} were treated with different
doses of 10 DVBO for 20 hours. An equét” volunme of the iysis buffer (20 mM
Tris-HCO (pH 8.0), 20t vi EDTA 0.2 % Tween-20 and 5 ug/ nL RNasej was
added i nt @ swstisteiiecioigl denitvinghe el wisidpw ahy Sigte Wesarseaty iepriggds at 2000
x g for 20 indhiect ARIAEILLAR WEafdggguper natant was  withdrawn and DNA
content was quantitated using the PicoG’een fluorescent assay. Figure 11
shows that up to 1 % DMSO could be tolerated by HL-60 cells for 20 hr
i ncubation. 15 Exanple 10 Dose Response Curves of a Pane! of Cytotoxic
Agents_wth Different Mechani sms of é%i gen' 20 HL-60 cells in md |og
phase f0.3 mllion cells/nm) were tr EF Wi th different doses of known
apopt osi s i nduci ng conpounds for 20 hours. Figure 12 shows the cytotoxic
activity qfy, d%!.e%%@/%i}fb-sd’bé! jastine and vincristine. Figure 13 shows the
cytotoxic ac%l vity of 'etoposide, genistein, puronycin and rapamycin. 25
Exanpl e 11 Data Distribution of Screening a Random Chem cal Library: 30
The conpound | LIl kWA Snidliog PRESEE atRiisn 3848 Werd iR MR et dromgobum |
to 22. The positive control, vinblastin (5 uM was added to wells in
-col umil 24 DR fos 2 Rogrs] Anpfug /ol @& fipseds Pdler (e dgatCietcoht For™(wi t hout
Z gmﬁound) -Elg-!m-, 6Q °ﬁ j’fkbéwﬁé:ﬁi %Q:’ﬁﬁ?&\?ﬁeﬁv@és&@@éﬁ intechd t&}@é?@'gw@jﬁ&g% Tlf[éhﬂé@t ed for
ours i gure X fragnmen ion_was measured using 35 e

O ocedur o MEROrTSHTGSERARD & 10" Zoamin. THalpboT i SRR i s

withdrawn and DNA content was quantitated using the PicoGreen fluorescent assay. Figurs

11 shows that up fo 1% DMSO couid be tolerated by HL-8C cells for 20 hr incubation,

i5
examgie 10
Dose Response Curves of a Panel of Cylotoxic Agents with Different Mechanisms of Action:
20
HL-B0 cefis in mid-iog phase (0.3 million cells/mi) were treated with differant doses of
known apoplosis inducing compounds for 20 hours. Figure 12 shows the cviotoxic activily of
valinomycin, vinblastine and vincristine. Figure 13 shows the cyioioxic activily of etoposide,
genistein, puromycin and rapamycin.
25
Example 11
Data Distribution of Screening a Random Chemical Library:
3G
The compound library was dispensed o a 384 well into weils from column 110 22,
The positive coritrol, vinbiasiin {5 uM) was added io wells in column 24, Wells in column 23
were used for the negative conirol (without compound). HL-6C celis were sliquoted o sach
weill and were incubated for 40 hours {Figure 14). DNA fragmentation was measured using
35 the procedure described in Exampie 1.



1. A nethod of identifying, an agent that nodifies the formation of DNA
fragnments, the nmethod conprising: 5 a) providing cells in an array of
receptacles; b) adding an agent to at | east one receptacle; c) incubating
the agent with the cells for a predeterm ned period of tine; d) lysing the
cells; e) adding a detectable conpound capable of intercalating into DNA
fragnments to said 10 at | east one receptacle; f) neasuring the anount of
det ect abl e conpound i ntercal ated; and g) conparing the anount of

i ntercal g e | e conmpound. to a control to determne a. difference
t her eby |h@g%??§ﬁ%%%§ald agent as a nodifying agent when the difference
exceeds a 15 predeterm ned. threshold. 2. A nethod of identifying an agent

that nodi{ 'ﬁ@rﬁefi‘B@off @R AR a%tam%ntoe%%@tf&mawﬂ)fwwmea@mé nie:  a)
providing cells in an array of receptacles; 20 b) adding to at |east one

recept acl e ®BiPonent sel ected fromthe group consisting of an inducer,
an inRibitor, aa,ym@uiga;tgmg" aaamwva&gpfac@f; t he i nducer and a nodul ator of
t he i nhi bltor 5%3 |ncubat|n he cog%[e n;t with the cells for a

pr edet er mi ned PEFTEH afb?get“i eafﬁm‘g ﬁ% %h agent to said at |east one
receptacl e; 25:)@)cuhatmyb&tagagﬁ vithehagsin toraiptddstdheineg pdodfobtimel pr edet er m ned
period of tine 1“f giJ]E;/‘%ﬁglg the cells; g) adding a detectable conmpound
capabl e of int éryca at1ing’into DNA fragnents to said at |east one

recept acl e; h)eiredisue dagcebie compamt cafabifed! §ieraiptinsddppiii@orete fesfiat ed;
and 3@ i) conparing.dBe AR 0f intercal ated detectable conpound to a
control to determne a difference thereby identif ng said agent as a
nodi fyi ng agerft Wﬁ“%ﬁ@%@?%ﬁéﬁt@@agﬁé@@%”é ’“*ﬂr@%‘@? &fi ned threshold, 5

g} comparing the amount of intercalated deteciabie compound 1o g conlrol 0
determine a difference
thereby identifving said agent as a modifying agent when the difference éxceeds a
i5 predetermined thraeshoid,

2. A method of ideniifving an agent that modifies the formation of DNA fragments, the methad
comprising:
8} providing cells in an array of receplacies;

24 b} adding to at least one receptacie a componen sefected from the group consisting
of an inducer, an inhibitor, a modulator, a modulator of the inducer and 3
modulator of the inhibitor;

&) incubating the component with the cells for a predetermined period of time;
d} adding an agent io said at least one receplacie;
25 e} incubating the agent with the celis for a predetermined period of time;
1) lysing the cells; | |
g adding a deteciable compound tapable of intercalating into DNA fragments o said
at {east one recepiacie;
i} measuring the amount of detectable compound intercalated; and

34 iy comparing the amount of infercalated detectable compound to a conlrol to

detenming a difference
thereby identifying said agent as a modifying agent when the difference excesds a
predeterminad threshold.

2
whn



-27- 3. The nethod of claim2 wherein step (d) is conbined with step (b)
and step (e) is conbined with step (c). 4. The nethod of claim1l or 2
wherein chronosormal DNA is separated from DNA fragnents 5 before neasuring
t he amount of detectable conmpound intercalated. 5. The nethod of claim4
wherein the chronosomal DNA is separat e>d fromthe double- stranded DNA
fragments by a process sel ected from t#é group consisting of
centrifugation, filtration, sedinmentation, electrophoresis,

si ze- excl usTnmefire ol gainat wiereiasidp &g evimbjned Qvith siep (i jcmti istn .(e)6s cShhignadiet hod
of claiml gf « / 2rein the detectabl e conpound conprises a substance

sel ected fromthe group consisting of a radioactive isotope, a chem cal
that fluoresces, a peptide tag, a scintillant-activating conmpound, an
enzyme and; e RRIHEOBECIEIRCQGR WHREEIDYhrEmosbmaliehiR ¢ abkatedHoPod fradmenlhe

met hod_of claim6 wherein the detectabl e conpound conprises a substances

sel ected Y% frﬁés‘ﬁ’FﬁﬁhﬁW§f{§tdFW§‘“glﬁ PSSR AI8PBR G een, TOTO, YOPRO,
BENA435, Hoechst 33258, Hoechst 33342, DAPI, DRAQG, A i Geen and propidium

iodide. 2Q & _The nmethod of claim]| or 2 ein the cell conprises a

pr okar yot iacﬁ%?qle;{?m”g%daf’ﬁe{; WrPt?trer%g]eo#‘m@TOg?{ﬂ?%dﬂ? ‘Sfe%ﬁﬁ%?%irﬁmf?heeégg‘éfT conpri ses
a eukar yot i strapddd DNRBaghtenisThyez petdredeiofied iran Mhelgrowp @nebingerl netidffesatieh,] i s
transi ent | yg:0k% LLAans Qverexnress. at.. 3 Le) protein. 11.
The net hod & ,ugr?ftasi@%k?én%ﬁéggi%\/\g%dﬁg?rﬁgghse‘&cecﬁé?é’ 7 g‘% \'/Ttéflencefﬁl? Sﬁ'o ing isolation
~from &0 bi cluotFEEr sanple. 30 12. The nethod of claim 11 wherein the.

bi ol ogi cal sanple is froma human. 13. The nethod of claiml or 2 wherein
the cell is_an HL60 cell. '05 14. The nethod of claim 1l or.2 wherein one or
nore st ep$- APRTREPT BYGRVE I cahesbE delgeigrie eompagd £ETLINEE adEb T WROf claim 1
or 2 wher eiseicche iregl thegaiecdissath &N\ radipidicessioss besbedafiraméBses @ Oup
consi sting of el containin et ergent pot oni c, Iyasi S

i S.. . ] h
uter, oorEd PR SRArHERYETRIPoIR, B BELRLURTen oo RO

5 deteciable antibody.

7. The method of claim 6 wherein the detectable compound comprises a subsiance selecied
fromthe group consisting of PicoGreen, SYBR Green, TOTS, YOPRO, BENA4SS,
Hoechst 33258, Hoechst 33342, DAPI, DRAQGS, OliGreen and propidium iodide.

8. The method of claim 1 or 2 wherein the cell comprises a prokaryotic cail,

9. The method of claim 1 or 2 wherein the cell comprises a eukaryotic cali.

[
Lo 1]

10, The method of claim 1 or 2 wherein the celi is transiently or stably transformed fo

averexpress at isast one prolein,

11. The method of olaim 1 or 2 wherein the cell is provided foliowing isolation from a
biciogical sampla.
36

12. The method of claim 11 wherein the biological sample is from & human.

43, The method of claim 1 or 2 wherein the cell is an HL80 cell,

U
L

14. The method of ciaim 1 or 2 wherein one or more steps are performed by & robotic devics.



5 16. The nethod of claim1 wherein RNAse is added during step (d) or step
(a.!'- 17. The nethod of claim2 wherein RNAse is added during step (f) or
step (g). 18. A nethod of identifying an agent that nodifies the formation
of DNA fragnments, the 10 nethod conprising: a) providing cells in an array
of receptacles; b) adding an agent to at | east one receptacle; c)

i ncubating the agent with the cells fofg.a predeterm ned period of tine; d)
addi ng a det ect abl e conpound capabl e of intercalating into DNA fragnents to
sai d eas r.ec t,aq L t.ect abl e
corrpound ht FH? G?Clalgnﬁgfl)w ém?a}?e"lcﬁ s%%eyse{grm{] ? mg%gré%ie?érc g%t{ed

det ect abl e gmn!p@efmb%m@maa gonbuitly cfbrﬁam:d@Béeﬂargaet a hrcfdner igsicuieher eby

i dentifying, age / di fying agent when the difference exceeds a
2(1 predet er%?élag tghcg]%e%&%wgn A met hod of identifying an agent that

nodi fies the formati on of DNA fragnents, the nethod conprising; a)

provi di ng & ehd grckRaBNIRAT BYnSEin FRORR RIS turha skb @ddisRg (40 at | east one
receptacl e a conponent selected fromthe group consisting of an inducer.

an inhibitor, a nodul ator, a nodul ator of the inducer and a nodul ator of
the i nhi bit.ghe m)hoﬁﬁcuﬁmiam@arésh&mama dwmingltdbh® ocskd &3f or a’

predeterm ned period of time; d) adding an agent to said at |east one
receptacle;. 33 e) incubating the agent with the cells for a predetermn ned
period of18. wmethtﬁc} ofadkaiipigg an dgére thaa blodifiehp tumetionap Bbhdraginenattee cal at i ng
into fr t id at |east one receptacle; g) neasuring the-
armun?Ngf de ﬂ%ﬂ Eﬁ“ég @ﬁpound intercal ated; and h) conparing the anmount of
intercal ated cﬁét‘é@t"@@lf-‘élf&:Gﬁp@ﬁﬁ:doftrécwf&@@ﬁtroI to 35 determine a difference
-29- thereby '@%@&{héé(ﬂr%ns%'a‘%‘ze%%% ,@%pgcggndl fying agent when the

di fference exceeds e eter ned t hreshol
c) incubating the agent with the cells fora p“edetermmsd periad of tma;

d} adding & deteciable compound capable of intercalaling into DNA fragmenis fo said
15 af least one receptacie;
e) measuring the amount of detectable compound intercalated; and
f) comparing the amount of intercaiated deteciable compound fo a conirol to
getermine a difference
thereby identifying said agent as a modifying agent when the difference exceeds g
20 nredatermined threshold.

18. A method of identiying an agent that modifies the formation of DNA fragments, the
method comprising:

a} providing cells in an array of receptacles;

[$9)
LA

b} adding fo at least one recepiacie a componant seiecied from the group consisting
of an inducer, an inhibilor, a modulator, a modutator of the inducer and &
modiator of ine inhibitor;

¢} incubaling the compoenent with the celis Tor a predetermined period of fime;

¢} adding an agent fo said at least one receptadie;

36 &) Incubating the agent with the cells for a predetermined periad of time;

) adding a deleciable compound capable of intercalaling into DNA fragmenis {0 said
at jeast one receptacle;

g) measuring the amount of detectabie compound intercalated; and

h} comparing the amount of intercalated detectable compotnd to 2 conirol to

daiarmine & difference

L
(¥ 3



20. The nethod of claim|1 further conprising providing a second array of
receptacles 5 wherein step (d) furthepgconprises separating supernatant
fromcell debris and step (e) further conprises adding a detectable
conpound capabl e of intercalating into DNA fragnents to at |east one
receptacle of said second array of receptacles containing a sanple of said

separ at ed sHeRbYMeMliyinglddiddgent BE aRédIRthggett @hén thefdiffdrofde &@BBE4 &1 Ng

provi ding a second array of receptacles wherein step (f) further conprises
separ at i ng HERIEIRAIPEHITesNAH cel | debris and step (g) further conprises
addi ng a detectabl e conpound capable of intercalating into DNA fragnents
to at | east_one receptacle of said second arra cl es C&%nt ai ni ng

Aar, of recept
a sanpl e28f Theamgthed piclgira d furthRd CREPHRING PIgyIdng Zﬂﬁc%f?s%{gﬂ% Lecapta
i dent fyi ngwigdtein@esy (o RathePBShpiis debarating Bapdrastanf fréfldell bemanaistgep t he
assay system conprising: a) an arraé/ of recegtdﬁlcl e%' b@ﬂ%alaﬁm s buffer; 20
c) a det ect®&bfusthebarBRiings caing adelectabie SPERPERT FRPE 1% & Ryl RIS at | east
one conponeniAWRGHRING bR (EeNBIRNRBEpthsle DELSastorid Ay dTRedptatiles CONsi sti ng
of the agent(s),. an |nducers(@§§, an inhibitor, a nodulator(s), a

nodul at or ( SSPNEINIPG @ SPRMFCRSEID SePRraae SYREBRIEEY of the inhibitor(s),
control (s) and cells. 25 23. A nethod of diagnosing or nonitoring a
treat ment of a di sease wherein a bionmarker  _for the di sease conprises the

for mi¥ i oR T ofheDNBteH & flaHe < furthes CREWHBIAY PERMAING P SECONIAT B VSRR es
- bi ol ogi cal \GRIFBIh&teg(NRRINAET RiYnpHses _@é;fé?é%a?errmarﬂd@mgelmé&m Qfd aldpe
| NtO r

conpound capabl e of I ntercal atin agnen 30 to, at | east one
recept acl e; (gb_ﬁurﬁ'?@é%‘lm?rﬂf&sﬁqgmﬁ gcighle &@P’QEWH%F@%M(&”JFWW%P% MEQl at ed;
and d) conpEmA RgighleftstaRH lasOdnd rekeptaak af edid detert Abdyofcecapeatiss t0 a
reference to determne a difference thereby diagnosing or nonitoring the

[ b
treatment dioHRENGASEERE Gifsid t9reraied FRERRIENt 35 exceeds a predet er mi ned
t hr esdol d.

22. An assay system for identifying an agent that modifies the formation of DNA
fragments, the assay system comprising:
a) an array of receptacles;
b) a lysis buffer;
20 c¢) a detectable compound capable of intercalating into DNA; and
d) at least one component wherein the component is selected from the group
consisting of the agent(s), an inducer(s), an inhibitor, a modulator(s), a
modulator(s) of the inducer(s), a modulator(s) of the inhibitor(s), control(s}
and cells.
25
23. A method of diagnosing or monitoring a treatment of a disease wherein a biomarker
for the disease comprises the formation of DNA fragments, the method comprising:
a) providing a biological sample in an array of receptacles;
b) adding a detectable compound capable of intercalating into PNA fragments
30 to at least one receptacle;
¢) measuring the amount of detectable compound intercalated; and
d) comparing the amount of intercalated detectable compound to a reference to
determine a difference
thereby diagnosing or monitoring the treatment of the disease when the difference

35 exceeds a predetermined threshold.



-30- 24. The nethod of claim 23 wherein the biological sanple conprises a
sanpl e selected fromthe group consisting of cells, tissues, organs, and
bl ood. 25. An assay system for di agno¥hng or nonitoring a treatnent of a
di sease wherein a 5 biomarker for the disease conprises the formation of
DNA fragnents, the assay systemconprising: a) an array of receptacles; b)

a detectabl e conpound capable of intercalating into DNA, and d? at | east
one cont44o|he fppthod of claim 23 wherein the biological sample comprises a sample selected

from the group consisting of cells, tissues, organs, and blood.

25. An assay system for diagnosing or monitoring a treatment of a disease wherein a
5 biomarker for the disease comprises the formation of DNA fragments, the assay
system comprising:
a) an array of receptacies;
b) a detectable compound capable of intercalating into DNA; and
d) at least one control.
10



