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METHODS ANDCOVPOSI TI ONS FOR USEI NDI AGNCSI NGAND

CHARACTERI ZI NGDI SEASES | NVOLVI NG ABNORMVAL APOPTOSI S
WEROSS0REFERENCE TO RELATED APPLI CATI ONS Pur suR@it/USm08616901

US C 119 (e), this application clains priority to

pat METAHEARplGoNIPORPHGs i T 18 i ciByc.anD
20QHARREC TERIZOAY DISPASHY INVOL VNG AENORSPALAPOLTOSIS
by reference. | NTRODUCTI ON Background of the Invention
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copmi.t  Sui i nfected ceI th is attacked
5 Faenge pESh e FeS TR0 & gt age)
under goes a process of necrosis, mhereas an infected

cell induced to commt suicide undergoes a process of
apoptosi s. Both pat hwayENTROODUCTIOMtely to the death

of the Ee” ﬂnd the rel ease of cellular fragnents into
' t e tyrn, these fragnents induce the
i nfl t 0sg . r
N ¥cr@6r %ﬂusctﬁ 1ﬁ\9@d8§ﬁ1@ bod% h[ﬁe Hﬂ%lypl Cs’@ {gpaicﬁ{%tgé in order
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td fightithé idédtion. Dlosllf bﬁfheﬁﬁnmglecsmtémtpréduce a,vafiéty of chemical
synptons) to overt (i.e npt ons appar ent
meﬁﬁﬁlg@ram cfthighpdizet Hﬁe&sﬁw@s Oﬁmeﬁlagé@ds ipprder to attack and

g'rtef?l;c%\ll% dlxltlc%{)t% C%QPSH &rlﬁ*?g? l%lgjﬁbsuil qViruses and

rom eéar 0¥'s of the

i nf eain infectedell] theisutickdieditaetlly wg@bjaa)éyt@fdi@@&smbﬁﬁﬁlﬁhge)
.e., during the earliest phases of the inmmune

(
up weéarocepﬁafe@@rqswe w@eteew mfec(wd ealicindugsd ¢ pemmit suicide

oSSR B oMbt s T bl 03085 o e

aid the $élksssiod ﬁel@ﬂaﬂ fedo@gentintd t'h@ Elr@uﬁﬁﬁ&ﬂ T QurR8h&L FraghtehisInduce
is a protein present in every cell. The nmononeric form

thefinflasmatosy plogessdapa, the hallinark symptam af pbichriefever. leis at this

f |
b T -
(i%glshmptomiscdppheatiure (referred to as the

Individuals who come in contact with persons or materials infected with microbes

such as viruses and bacteria would benefit from early diagnosis of the infection, well
before the inflammatory process began (i.e., during the earliest phases of the immune
response). Indeed the detection of such abnormal cellular activation would allow earlier
diagnosis, earlier treatment and reduce the likelihood of transmission of infection from
person to person.

Actin is a protein present in every cell. The monomeric form of the protein (called
G-Actin) forms a polymer (i.e., self-complexes) to form long filaments (called F-Actin).
These filaments are a major component of the cell’s architecture (referred to as the

cytoskeleton), and along with other proteins, give the cell a consistent, controllable shape,
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cytoskel eton), and along with other proteins, give the
cell a consistent, controllable shape,and al |l ow

worenwsoendd (notility) that is critical for cel | BCT/US2004/016901

i nvol ved in catching and killing foreign invaders.

Wem ' £, kil crosjis).or induced . .
BB 6\ b M B BT PRS] epotit  tling
foedipuirevad@sot ei ns to undergo degradation is Actin,
Actin_protein is cleaved into fragments by a nunber of

i nf | alpgR aropll énwowaded(os kiled (a¢astinse indwed td tuemait suicide
t into.t ' l.atiqQn, Theref .
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Relevapt bitératvirest ry 42: 1805- 1812 (2003); Prados, J., et
., . i ol :127-130 (1995): Dr ,
a1 Holet s of . S1gEel Bl 19164662 (13bi otdeshmidbiClermont, P,

T e, Ite ienced3g 598! . 142121223 (2003). . .
“SUNARY O FHE Pﬁn%gﬁ%ﬁ %C%%%ﬁg %’f ég%r g‘\gx‘frﬂélo"%"mc Fatigue
Yindigmuess:63-821(20@0); Sihveraen,&R.| BioogertisegA38B0511802 ¥2018); Prados, J.,

| .l evel f | 1 ul toti tivit

CBBET: ot R R0 BhEk Hbdon, ot dopitinel . Mol afai201- 1212
1SR hayd, to h

CICT RN, Tt i AR, Ped T LRy, © v °

apoptosis. The sanple is then assayed for the presence

of ow nol ecul ar vEIIMARYtOR TRIPREVENTIGGMENt S, The
assay results are used to di agnose the presence of

di seddehodnase pravideddandisatosing\ealdéor chareetktizing diseases involving
O actiwvi.ty and/.or characterjze_di sease

BRARI:D Rl 1 B Lo PR R o SR BR PP I e cabiret methods, a

saaplieVs biytaind Fogn ki &% kuspBetBd aang LOL L

oo 2iad i UGk susple nafg%“ﬁ‘g%”ﬁ%lfﬂﬁ'Jedv@hé{’%? itkase

iveiNing anoapeblevels of edtulariapgptosie Tretsemplais thdnessdyad €orahe
to

di sease, ;to.noni.t.qr, di sease progressj on,
ol o 7 Bt Db A B R Pt ke sy Buputseare sed to
dbygnéRenspiek ' i | LRGd G .
e P e oL I LRI E bl R RARERIN L Mof0Sis activit
andlpr dwasteriza dikenssi invotwingiabneroah lavklsaf\didilar dpobtosic activity in the

etecti Actin pr.ot.e;j . .
su _]CC?, €. gqg confirm th% ini 1af (ﬂagnosw of disease involving abnormal levels of

cellular apoptotic activity, to determine the stage of the disease, to monitor disease
progression, to predict disease attacks, and the like. Also provided by the subject

invention are kits for practicing the methods.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 represents a densitometric scan of a Western blot detecting Actin protein

and Actin protein fragments. Native G-Actin is clearly visible at 42 kDa as are the
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and Actin protein fragments. Native G Actin is clearly
visible at 42 kDa as are thefragnents (the native

waeetosnopodt ei n, 27 kDa Actin protein fragment, PErnusi84/016901

kDa Actin protein fragmentare indicated with arrows).

DESCRI PTI OF, THE SPECIEl.C. ENBODI { .
BBGALR® POV AHRCING o R Rl Bre gt £56Rp Actin
- ptdiiR R4k Ren@RN ididaked wiEhEoRE). Cel | ul ar apoptotic

act|V| Fy in a subject, hi the subj ect nethods, a

sanpl e i s obtained from a subj ect suspected of havi ng

o col 1l ar DHSLHIBLN SR b Al REERRIBIREN S o

Sanpt € € assayc

the Meﬁﬁ&ﬁ%& videl ety REHSIng aﬁﬂ/@% @ﬁar@&@rliiflr% ARESe iPW1ving

nmol ecul'ar weight Actin protern fragnents e assay
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i nvol ving abnormal | evels of cellular apoptotic .
sareple s eRiaARd oM Tibiect fepreted l?é%%?eo H@&EJP%VG a disease
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apoptosis, to determ ne the stage of the disease, t
fiagmicntss Thei assarsespiscwe bssdito ﬁlagp@seah%axeé%nca of disggse involving

oPrQrRl FesrPaf el for o Gron ot o BBl SR B lving
abRdal Rivels bf bélMgatdpeptotis acledih iedsublsct,keay. to ténfirs droinitial

be understood that the invention is not limted to the
dipgnosis of diseaserinyalvieelnognal lneels pleshivlas ApeRiews:itp éatermme the

S Rt AL RS Plat BRI L Bl RE PR e
1REPERE BEbvEd A BBthe biibjédt idlehflon Qrelkéts tfmﬁaamﬁgjthe hadthddze

term nol ogy enployed is for the purpose of describing
particul ar enbodi ments, and is not intended to be

{N: |m| 2&8 I ns Jegﬂié]ae%@) DI ggs‘%)%g%g.gg-x gllF RE Be PH(‘I%‘?#B&?&% the
I?Jé%ﬁblfl Gk hﬁﬁteaﬁ‘@tﬂe REMD AhettSE the hﬁveﬁtld%gdlésaﬁbed below,
orms 'a,

"the' include plural reference
as nhnwmns bﬁﬂm@attemtar @n@adinyen(cﬁ mapbemade pred siilkkll wﬁh@é@ scope of

LR S s ST e AR 5 o

ffar efBbMiafeYitsskid I noPinkdiedtd bd Bmiting. Instead,
pw%ﬁgfﬁ&gn?l%\%gﬁﬁcoﬁrbe | ongs. /§s sulrsngar}zedeabove %hng ?

tiseimjope bf tha pesstitdnventionivd 8 de zstablithed by theinpgndssi Qi@}mtSh e
presence of a disease involving abnornmal |evels of

cellular apoptosis in a host hi other words, the

subj §6%hik By HchAn Rﬁ(ﬁh'eQFﬁerﬁleH@Bﬁﬁs fp sﬂi@.ﬂ@f f34AE A “an,’ and
whet her a“host 1s s er froma di seaSe invol ving

‘theh fichmle pheylatferaice aalessitha mompmmlemlysdlctmps bthes\masdjnless defined
i nvol vi ng abnor mal | evgls of cel |l ul ar. apoptosis” is

QHhsiHiseeal Hiedament pmh SRR KR IPEUUD AN th game mearing as

commonly understood to one of ordinary skill in the art to which this invention belongs.
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presence of abnormal, e.g., elevated, |evels of

cel lul ar apoptosis, as conpared to nondi sease
w@oovdioes2an. I n certain enbodi ments, the subj ecPCT/US2004/016901

invention provides a method of determ ning whether a

102 AsSumi o By P bR Dol b B Lgtosing the
plleQéé&EY)bf les%%%qw@b %Eﬁ&x%la@flev%@ driebmilaPaRptdRs i a hWE h other
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Wloﬂiseti'ielsﬁbg@cian&ﬁ?pIOWﬂlﬁéemﬁwrfeBéﬂtmmm whether gibostsis suffering

di seases i ncluyde,, but are no

et ok Abmpal v oF el s b S e ftsats vplving
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dlsﬂ%ﬁe @a@dltlemln&%alﬂ gbofimentsy ﬂ%ﬁ‘osuglfah’@é( putiqacpEovigdes a method of

ﬁel‘zll‘; ﬁé&ﬂ&t ﬁg’éﬁﬁ Fom AR ektl&{ ket BRetidils ‘Ehsease elicited
ano se i nvo ving abnormal |evel$

?fan agddt ‘tﬁafﬁ CazpoP HQS&S& invalviag abeormaieeels oy calhiarapaptogis. Such a
evel s of cellular apoptosis may be the result of

dizeasgpprciselugnbeth chrraig tesl&?ﬁﬁlCEﬁ#lSs@}FQPé?ﬁ: Whgtegepresentative

ch Yy t
RN AT A M T
A@h&@éﬁlthﬁi@oﬂiyﬁdﬁﬁn@bsﬁm letd. eArter @fpece] didasy of interest that

apoptosis, a sanple fromthe host is_assayed for the
iprodess abrorofalipelavateg doveks of cglulapapapinsisos chignic imgyyne disease,

v@%lée&%g{egé}t? Ve%grcglé & rrent %{gesﬁ‘ ftlp{c]—:r&f %tcﬁidrel b € n({t limited to:

'S assaye

c%&ﬁm ME, e Hieﬁnﬁf(ﬁ& QiRrigd) A% pé 1 @iaBetey, eft oanbawy, another
nol ecul ar wei ghf fragments of G Actin proteln By |

"distase iailving Algtermaklevels of exlbilay apppigsignts cprcemeubarchy abnormally

BRI ol e FRESDERUT) B PSS
s%%ggﬁ.g(‘?@mbalaﬁ{snl %ﬁ@%r@ﬁﬁé‘ Earﬂe@r toUso lun¥hedked ﬁﬂfﬁé hagout

nmore usual ly at | east about 50 residues |ong
and iIs detetreinidgowigasher am@t wifferelipoladiessss deolying abnormal levels of

Cgﬁl @ﬁéjplog%os}“sﬁ% a%}éltﬁ E%ttp k%llﬁogtslg la%sggqg] n te qg%ﬁcé‘? %ta é%tén protein
/Joy Bﬁepgﬂ IESrel'léx% rRolBR1 G ikt ﬂ%&gﬂ ks dfhedin ;%oieﬁﬁ M8 aPecifically, a

as neasured b PAGE (see the
semphrofnhmh@lt issestyed figr thﬂnplreaen)ce 8p éieAtmmpﬂoltqm andfer @rmmmore low

TN et T A 1 B LD LS i
HL % A{xéaﬁg% ﬂ@%@pﬁ%@ théd hada E@%\eﬁ&doﬁﬁ{lﬁo HaH %édﬁleg FOIR in full

partic r interest is
1@@@1&1 ictih padteinwhdre Ads serqupnm ieanlefst agmmosumuy agleash @bout 20

fol l owi ng _nol ecul ar wei ghts s determ_ned by S PAGE
allé m@auwyzvleamboweﬁ&ré@éms ppg/en ‘ér?ﬁtle’ég e V@fﬁg

89 %o f2" hAEAhAT whiB thilGs RSB Mole A vATRMBEFull length

Actin protein, i.e. where the polypeptide has a molecular weight that is less than about 42
kDa, as measured by SDS-PAGE (see the experimental section, infia.) Specifically, the
sample is assayed for low molecular weight Actin protein fragments ranging in weight

from about 5 to 37 kDa, usually from about 15 to 30 kDa and more usually from about 24
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of , I ow nol ecul ar wei ght Actin protein fragnents are

described in greater detail infra. The presence or
wab®senerodf the | ow nol ecul ar wei ght Actin pr oREI/DS2004/016901

fragmant(s) is then used to di agnose whet her or not

tq %@éﬁg S(éf pagéflﬁeﬁ 1gfere§gg%% isdlsegﬁﬁ atlon l Vc'tl\rll\gjl;rtgtgmof%@ents having

ﬂi%rf%ﬁsm 161c8lEeREighRTas Asieiingd 0 sm; PAG/ERN 5 kD and 27 kDa.
mol ecul ar weight Actin protein fragment(s) in the

Reprepérdatie sagplbstand desap nsthedsipeideetfying thepresénse pfsind amounts

ff f I b
of dr i dreulfion et AT ok Bedn i AR e pLERRBr Lipl i
ex a"ﬁ'h@ rés@n&"tﬁ‘* 285008 bR low hisledASRASIR AftinQR6teR fragment(s) is
nor e owrm ecul ar weight Actin protein fragnents is

themaded to diegrersaiwhethahet td thet hast baféars ohr adisedse mosmigabnonnal

t her enbodi tif
S it BB R ERYoR y AR L P A
a%%plongFetctﬁLag\xﬁfghm%ﬁﬁ‘ fotéin fneﬁi{fé)flﬁ fige dariR &%Q@fo determine

part o I-lagnosi S, one al’so eval uat e
wiithice 6f nétahe hoso euffay ﬁptrmré1scxafse uﬂn\e)l*dng ebisemaf levels ef eeitular

that is to be dia nos? Bg t he additi onal cI|n|
apgiiptinrischiase rigablal facken fiar ey rmpleeinet 3 presence
gy B e B s o
vitethed tHed{osesuterd fiem EARS Jdkéwige)|in hﬂ@habamwdmheﬂte ehmtifying the
of cellular apoptosis activity, e.g. SARS di sease

1%7@& p%ﬁ}ﬂ PIOtEiR a%%jﬁ% proigig ﬁr@gm@ats élPathfv 1559, to detepmingrvhether a
srﬁ?rgrfrog% g&?cgglsiﬁgs (}ltﬂ%i%%{?&%o Bﬁ@l‘n( g%}és‘é lg%glg%te éhe §ubj ect for

oh@v kytptofs dfmlwmséa@e bﬁvl&,resa tight fep 3R didpnobedi 6.g. tbnadditehal

| evel s of cellular apoptosis and thus anenable tao the
cbmﬁple&ymm@mm derstibethingbe barkgrqupd sectios; fgrady Wedlasdn other parts of
ﬂﬁ q %1 One conveni ent protocol is diagnosis based
AIRHAITA synptoms. A number of different clinical

SY MPtAQES prRided yBeshbiert inention e SnThRIS oS chdiadteriEig the disease
have or ﬁave t he di sease invol ving abnormal |evels of

invsilying abncamab teysls of egllulartapppiosis agiitye egh8ABSahsoppeactivity, in a

S PR RORS e e oD A B i BT A B bl eyels of
cepaht eﬁﬁilpﬁ)ms',:@ ?SSARSP‘S@OJ e QlisPedtE@oha/aDS Br ki@l 10 Hé@'e a disease

‘abnormal’ | eve of cellular apoptosis of interest is
ixsmﬂz@ng ablimmmblevsly wp telhdarapoplesis aad thusaslenakde ¢y thesvbigef, methods

er nea, headache and h xem a The ce,.of .
e B HenipHr o PRGN G E Gy HBEUn O Ry 5L B LG didknosi

bb&%rgd dphicy %%O&SSM%B%EPQf dlffefe‘fif Elﬁﬁéa{l QyhpRMsIARe used to

respecti vel her assays may al so
1mmlfpyldgledtmﬂllamiay1 ga\cceirlhawthe uh@asedet/@amgm@nalmal heveélsed cellular

specifig for th nhectl us agent, eltectllillgn .
apopt051s of interest, where the specific symptoms'employed will'necessarily depend on
the specific disease involving abnormal levels of cellular apoptosis. For example, where
the disease involving abnormal levels of cellular apoptosis of interest is SARS, clinical
symptoms of interest include dry cough, fever, dyspnea, headache and hypoxemia The
presence of one or more of the above symptoms may be used to identify subjects

suspected of suffering from SARS, respectively. Other assays may also be employed,
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nucl ei c acids of a sequence specific for the
i nfectious agent, etc. The first step of the subject
woreiokoa03 s to obtain a suitable sanpl e from tPEr/US2004/016901
subject or patient of interest, i.e. a patient
ect n ngwn to. t he d .sease
e oA b A AN SR dteting
nhakr%raefa% of §: s%ueﬁ@@s%ecfﬁéqbﬁﬁle'@ﬂﬁ@cﬁ&ls@%&ﬁtV@cg THOMsBRYD of the

Initi source that contains native Actin protein and
stﬂij ectinoathovslie cudtainwesuithble Aonple fmo thei smb}ep‘a@nmmest qfiifiterest, i.e. a

esent) a | e sources of |ncI but e
DRGSRk 1ed o BEvIRAA CUT GeHE s BapRare epfimeddSvels of
c@lhﬂar a@%ﬁtosiérdf nlﬁerrer:%tale' V§ARtSe?ﬁe°'san§ﬁl§ SUerHed imbgfany initial source

denmates, and bl'ood or derivatives
tltdn emeta)nhs nhﬂnvermayn puoiEinl bkt dow tﬂ[t}ecsﬂarp)vmghtskaﬂmrprmem fragments

fromcells that conpri se t f t
(5prseRtD regiple ?%?f‘ég’g drterept léglu?1$ ‘b}lﬂ@f’ 9t fimyied o oAy grent
| eri I I
phiifolbfienfsoRien il CHF utte iRE Rafe, aiRl dthilds bRl
hbfegsaing| endiblgoder dl@tx:aﬁee:k thereaf.f 1 Ui ds into vvm ch the

proteins of interest have been rel eased, e.
pr es dnmany gmbagdijnesih i staplesis dgrivesd e cells 4P poapprise the Actin

pgc?t cfgagfm%tl stoqelat@%tst ?igéresse l eSi Ftﬁe gét%%gﬁf)(%?\ﬁﬁlldﬁ bhe deli€ are derived

hﬁﬂ@i@é’dsﬁﬁfﬁoffvmg" aBaRlehdls af &lmw-aﬁepfobie dnsai lembodifents, the
bl ood-deri ved sanple may be derived from whol e_bl ood
sgnp]a hayaest degived tﬁ@neﬂmds antey wh@rthﬁprqtqna% printesess haveppep geleased,

odi ments the
e PRI e 1ty AP B P ByRlS il sSe pr2f PlREgmole i
HldddPAs Yaad tﬁ@saﬁﬁﬁ@é’mplb?ecpﬁfth@‘sﬁjﬁt hskayd OMGescldiebodan@iteis
may be tréated to displace Actin protein fragments

genaailye blmdtdemved wmplari@pdql@oqod@w@d sempletaasebedgyived from whole

AR R P Tt &1 REh LR B Be Tt B spicnpgs he

smiaﬁ;hs hbsyaah %1doa AMoHRA WleesiMBE s&afcparatcdens 39l cted to be
Is generally a fluid-derived sanple. Any conveni ent

uset tmcadsﬂyogycefrtam :pmtjom, Hi sampleun@b' b@tr@at@ctmﬁbsréamwm@roteln

d
ffflgn‘g}ﬁ-‘%gld% Astia ﬁl? rlq ?’ﬁgeeatné’ %o&&e ?1}? ﬁa%t};nent protocol
@)‘&'%mﬁl@%dpe%c&di&lﬁ}:aﬁ&f Btca C' otting or serum

arator” tube, allowmng the blood to clot, and
cent rlh thege p@fmecd exdmsﬂnmawtam Whmhwthet@nqﬂ@tﬁmnbn deitived sample,

s BPRETURE e eamel o Ank SR tea it et o fogs Tor
p?%cﬁg;g{%daa@ﬁgétgﬁ% QJA%@? tgﬁg bR lenfpRRACH rﬁtnyceﬁ@odatm&% &hd R&hod

rotern-fragnents, either
etlipl @stdrywimg vienclis'tdedd by skidnpunaduve (e.g., finger stick, venipuncture) into a

clotting or serum separator tube, allowing the blood to clot, and centrifuging the serum
away from the clotted blood. The serum is then collected and stored until assayed. Once -
the patient derived sample is obtained, it is assayed for the presence or absence of one or
more low molecular weight Actin protein fragments, either directly or indirectly. The low
molecular weight Actin protein fragments of interest are those having a molecular weight

ranging from about 5 to 37 kDa, usually from about 15 to 30 kDa and specifically of
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nol ecul ar wei ght Actin protein fragnments of interest

are those having a nol ecul ar wei ght rangi ng from about
WG 2006/0@20kDa, usual ly from about 15 to 30 kDa BemUS2004/016901

specifically ofabout 24 to 28 kDa, as determ ned under

aBpB AP 5 KDRgTRARETRY PRABT SRS AP RISty A idgtoribed
L0 It A 510 s, e i
vicightd: AW kit emd i 7deDasei ght Actin protein fragrrent S usi ng

any c nveni ent t hodol In many e Odl
oY 1 S AT e 0K B PERSPTS 0t ASe0rt fthe deyy Toccular

Al
W B AR kopR ﬁéff i o e*ﬁc‘??‘ﬁé%‘?%ée’&?%“?’?i%n@n‘?‘gﬁ ond
efrtbe din@dnits/ euaénheﬂhoMIOgﬁlmomeé therfeB@ming teoestgps g@pfihctiomation of

FHCE e N RN T T
e oA SERESH Ny PPk Skt

l@ﬁw?edwarwghtfﬂagﬁieh@rﬁdm eadhnehqaragd frone theratibs drtie padtein ; and
an Actin protein frggmsnt where the detectjon may be
qmﬂworaan jof the lgwmolgeitian Weight fmnesfmsqaéh% $Heﬁtﬁ°\f§a°t18%| 1pgassaying

east sem -

chhitribp 208 e B Bt of BLAER bloxdhn et Shers e
dRRCBSERIAP bl Fhfeatied, BémBAYanEifItve Bt qﬁuntmivlaoﬁml i® @yualﬂﬁaeleast
fracti onati on techni que_enpl oyed may_or not enP
snm—qumtmtlvndne d@ﬁmsmahgatty@hdn theémmbwimen s fractionation may be

ract.i ti.on is carrie nde nat. ur i
skTRSAA b T gL aebieB e bitEE ol WRLABH Ripigue employed
B $15hay t‘éﬁip?(;y fdte b NomrabReutm congitdns. Wh&ﬂﬁieﬁ*ﬁcﬁloﬁétﬁ)n is

detectéd, e.g. whether or not a non-denatured formis
camipdiquéetndep denfserng ororn-demetveing @pnd;@@mﬁt %m)ﬁv@s qfethe pagtishlar

nmet hods are described.in ta|I W,

PCR Y (1rQO NGRS B YR MBI 5 SR & iathehs or ot

rﬁﬂrﬁéhﬁth{%‘asfonﬁk reElﬁfréd’i%r deeadtint WwhBR rb?reE@ﬁ’dﬂve detection methods are
fractionation by a process that substanti al

q@s@ﬂoedvmgreaieedctaﬂfoeluomtrwpmalém @armrlddmlgummgtchedmow are ‘native’
nol ecul ar fragnpe eC|eS|nthe sa

QRGO s P B EDEOR AT RS BREOTRY hRP S pptantally
PRERRRE iR co@%’1 MBlatiSh )inc@fol@iﬁ@ o@ﬁfé%wrmélgclﬁmgh%@%e@fés in the

means are own to those of skil in the art, where
sanelardatige odnditivrsraesthosescagditions Itltalt do mohddnagme proteins. A variety of

performgnce |iqui.d chromat r. ti‘el )
R ASOTSHEE FHQARYIOR BcaRY #ip o %ﬁﬁ ﬁw %Fia%}e‘”here one
&?dntﬂ el ABqurPenidAFodsRd A‘Fﬂe atively,
% Sé’gfﬁgﬁf’# g& yacr)}?lgmrde gef ectrophorégsn S). S Y
frdt@ohatRatrhpntsd ¢a|mgeds<t>1&mndmmlrmmﬂvs,q@ rdahatngng bmd\vtmnsmmh as
| ow nol ecul ar wej ght Actin protein
SDS-PAGE (sodium dodecylsulfate-polyacrylamide gel electrophoresis). As the
fractionating step involves separating the various low molecular weight Actin protein
fragments, fractionation results in the production of one or more fractions that putatively
contain the low molecular Actin protein fragment (i.e. is suspected of containing a low
molecular weight fragment). As discussed above, the sample or fraction(s) thereof are

assayed for the presence or absence of low molecular weight Actin protein fragments,
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fragnments, fractionation results in the production of
one or nore fractions that putatively contain the | ow

woredosoed2ay Actin protein fragnent (i.e. is suspenusmog616901

contai ning a | ow nol ecul ar wei ght fragmant) As
i scussed_a ereof. are
vﬁyis, B 3SPy IO HBELARE oF abipguh@a P B skl s g oot an
gf\&r 1y 1Bf HRbA defcRGSRHE @M@Ie@ulhh&e@ﬁﬁgxumtaﬁ
assay or an indirect assay. By direct assay
ﬁ@rreaane gaan awmyleﬂchdlreqm ifoin@®nfrogardingitheptesahet end pfien amount

B T SR s Sl A
RoEREpe& i aiRSd ?r%‘ PRI td)(fletécﬁ"l\’)v[m{o?é‘cﬂla"i‘ hweft Min protein

Actin protein agnent$ 1n sanple, e.g. an assay ere
feagmatsiin ap appmpnaisbfdcadubnataah sanyalel. yBy mda‘mpil assayds fiant an assay
det ect | ow nol ecul t Actin_protejn fragnment

that dafssisdht Praeeacs of RESSP oM B dhRISFHIOYCiBE AGfiR Prgtein Tragments
tglg)ég% géetﬁcg[@l?g%blaﬁg f@%ﬁﬁg‘}&p aF axﬁ(ﬁﬁezrskécrl]é%g pﬁ@cﬁfen&&mc}grotem and

tbtab g bBMpotdin seHeHs (elgt, @ﬂie'rmrelatﬁze ahioyanmforratuvé atcnun proteif to total
anot her specjies, e.g. native Actin protein and total

Argtin profsioipesigs %aﬁn&ie isedegermingdle framawhigh Shq Rreseage ohlow
1eé‘ué}££ %&gﬁ%&& O&?&Eﬁhg@&% %Hﬁ‘&ﬁ?ﬁ @Ee&hﬁl%ﬁj NARRRS §5e of

a Sa e 1S ne presence o

1h&lYécHE§s@ﬁWbﬂId BaeingRbay B4t ddep hot differehtigg BBfWesn itlfe various sizes of
i ndirectl % determ ned) . Anot her type of indirect assay,.
Agdinl otsin m@%lyutmamlf&ﬁébe ol aglounkelohetinprotaies (heenative

%{]M@{eir@% ' 1Znte ]%S)rf) in QCt L t8 gf preﬁerg[gg?l{e% e? (rllen This value is
tﬁéﬁ édh%)a%‘d forh MEHaﬁg@Bﬂva‘f@ésl of ‘RED VKR p%t@ﬁl@@&lés présent in the
resent in the specinmen. This value is then

Scmtﬁa ge@il}t fduid uﬁ@dr arethe spasiyaen Noymelresgesimay g establishedfor any

e s SRES e AR i A BB ey Sy M it sweh,
tﬁ@ﬁss@jﬂé’m?l@‘}éd Ma % by \Woe418d Thefidlk iaeRi@tkion 3P theAGtdut of native
proteln fragments may be detected. As such, the assay

czfpll teopeth Actyn poteimy. enAt:tnapm@em havingle moletsiasrwiighttof 42 kDa or
of, the amount of native or full length Actin protein,
higher, 13 thq W”kﬂtl ®tein having a nol ecul ar wei ght of 42 kDa

or hi ghesonviMehtR8sa5 0080l AYbLAAMBRE LIRS aysays that may be
protocol nay be enployed. Suitable assays that may be

eanpodyeddnclidrantidbedphesedagsayhass IV etanpint assays, sudsasthase

| ot s, such t hose .descrjbed,in. the
Bt TR oSN Ghrer i B aasitbaty PEsdamaus igyie the use of
aﬁlﬁgbﬂlésesﬂegﬁ?iclf&ethekcﬁﬁtﬂr&gﬁ' BRIt O A ctif BrddGh! The assays

protern-fragnments and native Actin protein. The assays
maybediradt aways, Be sthpss which. empfll dyoareibodlies bpeeifiad oy low molecular

anti bodj es specific for | ow nplecul ar
weight Actin protein fragments. Alternatively, the assays may be indirect assays, i.e.,

those that detect native Actin protein and total amounts of Actin protein species in a
sample, e.g., an assay in which antibodies specific for the C- and N-termini of the native
Actin protein are employed.

Antibodies that specifically bind to the subject Actin protein and low molecular

weight fragfnents thereof can be prepared using a variety of convenient methods known
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wei ght Actin protein fragnments. Alternatively, the
assays may be indirect assays, i.e., those that detect

wo 20050288t i n protein and total anpunts of ActPeI/US2004/016901
protein species in a sanple, e.g., an assay in which

Ao R e Ui baytsipa ikl Qs % wsl1 s Antibodics,
AI?L%Bbeat&? Mafuhli @1 & &Tns el €Bld éﬁﬁﬂglﬁ&rbeﬁ PieRs; q@dsj THe

nol ecul ar wei ght fragnents thereof” can be prepared
antibndieamagibe @chmab@nnm@nal asitiodits drpenditeoon fﬂnes]etum of the
S int See e to Protein Puri

E’}Hfi‘é\d b o fEng o3 XA R Lot STt il S0tein or
frdBhd V& cbpbEinResSt. Col d Spring Harbor Pr ess, 1988).
The anti bodi es may be pol ycl onal or nDnocIonaI
ant i bibah prepateiparcdipolyclomal frgibodiesyrthe Gifst step i3 mremaieation of the host

AURHE B ARLE PR g o %@w%gg%;%ﬁgégr{tﬁgp e fagment derivative

t
TV e ——

ATt priving leﬁﬁham abouah%d comtamigeanti Thd inagomoden maycdoudirizg complete
fragment derivative thereof, where the Actin protein

AsthpRoEgR rTagmentsr degyatbiey thegeqtnle inssRagmithe npimg gesponse of the
HRf MinGP TR ﬁrﬁh&% #‘pﬁ ﬁ?agt rrﬁa%fe‘dt Jd{ ‘ﬂ rWl'ﬂaIre stitile
I Mmunogen nay ri's rot€in

ddj@gneihsluds aldthr danatany aﬂfdté] ¢arg@bolyierit ambﬁgsﬁl & Réater emulsions,
i mmune response of the host aninmal, the inmunogen nmay

$he Trevns=3 edjurpnthFrgrndres Qsm‘mi@te adjm@mé, i the bke Tjimpaimogen may

A €% Gparelio SRR im0 Sy Bt B G, &, vppighgof hosts
HAPHE ﬂm%uﬁ%@io%r@d@élth%’ﬁél&eloﬁél%ﬁb&h&é Kch H848s include rabbits,

I munogen may al so_be conjugated to synthetic carrier
Pringagligs radentsy e ghwidecratsy shegpngoatshand thedily. blie immstlsogmys

bt 6 theheurauonnprpdmllaut B i dsgin Elloweqpy one or
IEbfeeusdaﬁSrﬁt le%%\% adﬁ&fbtnﬁl b3t b& [gl::é lIi‘%llow hitiii240h, the
is adm nistered to the host, usua intra errral

Y,
Mbohfram the host ad cqilbs@g,efoﬂovvbd)b&e depayatmne)f tire seoe from the blood

SR e oI (beR Ut AhfiseRite B Bp AR Sar A daredusing knovn
@g&gbgﬁg fgg% asfa?[}.rh&‘(lﬁ% Qi PeRetRbhODEAR mﬁnasgfagiﬁ}%, 88 he like.

e lg present in the resu
ant i sAs withriyproparhtiorn dfpolyalawd nouilatdéad, theifirg skapawpreparing

e e T
&ﬁtaﬂl‘%'h&é&ﬂ QRae sﬁ@&ﬂé@ﬁ&’ét?ﬁrcl P?atﬁ 'Haﬁ{s}f?é SRct T PHERRE!

monocl onal anti ies specific for Actin protern an
prefegabninice! Mhe Aofin potéia immmbgate which as above may be the entire Actin

protein or a fragment or derivative thereof, is administered to the host in any convenient
manner, where such methods include: subcutaneous injection with adjuvants,
nitrocellulose implants comprising the immunogen, intrasplenic injections, and the like,
where the immunization protocol may be modulated to obtain a desired type of antibody,
e.g. IgG or IgM, where such methods are known in the art. Following immunization,

plasma cells are harvested from the immunized host, where sources of plasma cells
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sui tabl e host, where suitable hosts include rats,
hansters, mce and the like, and are preferably m ce.

wab@smerdy protein i nmunogen, which as above, PElUR®04/016901
the entire Actin protein or a fragnment or derivative

. f 1.0 r 0.4 he . I,N_any conveni.e
ARSI sy SIS R ACHE R shBeRmERRLER e pasma
delli ettheinwhrtal il witith$elomh CEIRCE! JrodRs BybHIbARESLs. A variety of
conpr|5|n9 t he i mmunogen, intrasplenic injections, and
mymdomp gell lipgseare availableramd kingamito thase of gkibin theyarth@he plasma and
mdul at tosobtain a,desired e of. antibody, e.qg. .
FRbleF bk el B Solhii e e e Briohmscte bl a rtio of
abolt umlagné £aN8nb 1 aﬁ;;]e@cnna BeIRSWIRrE flitaBledli§oN ﬁ{eggﬁﬁaﬁﬂcmde a fusion

fromthe i nmmuni zed host, where sources of

agent, 6 gnREGAd800.rrad $he kiken Follgwirtg fusidestha fiied helld drk selected, e.g. by
R b S B Rbr s
O i HOIBal B§bliGomdd 1¥ 86reEiled BF reUBH Bt g'ch% gfcggg uénggtandard

aval | abl e and known to those of skrll in't
ipdbases,antreyehcoeniaf techaigaes insbde B IS A0t blotgminh@oassays and

ells_.in a.fusion nedi usually in a ratio qf about
tﬁ%i%q- J5 4R PO R JFRID i TUPCHAERE 03 apigs Fiwid by

Ly . . _ . _ ' 0

coH e A Tch s A8 b BREP et e B B
issled¢ suhpost, protelry Ageephtarog: and thi\likeredi um  Fol | owi ng
hybridogg cell production, culture supernatant from
i ndi dieg 5pRci d\ctig peeteware kngvgr 1y tha axti andiipclpe those

_. . . r H S .
o584 0Bt B2t 102 AR SRR o PG i
numMbeso 8483BRE; 462 RO I90KRE; 9T Ry tiOhesIRENey. be

purified fromthe supernatants or ascites fluid by

conv&reiabayg Prepaed prefdained agtibodiesiman §e mpdifiad g numher of

o0 BB BB R0 B R P by S e,
USSR BRI, HOENOL b PO WU 85 Bipoce o e

: e ' i ers: 5483 RE; 5462
H%%%%gT% ’Eégiéfﬁy?%%ggg%%i%%g%E?Hg?b. The above

pr epdihedntibodidst fagraentant ddrdditiess tieicobmapaldo be ¢ibeldd ia order to
nupber of different ways .to optim ze their utility for
faralitateflefechan t4 ¥amedy of pialsiB labshye sehemeg gugdipown in thd asband may be
: . , . be. pr [e
PR paiile A an RN Y s P RRAIGF v

ithetedaae of theavalaly, dgeinantndaeshiyeExarplagoBiabels ficlude labels that
derivatives thereof may also be labeled in order to

peret bothdhedigrot ard indiect/neashieatopt of thp prssericn of diseintibgdy.
EXGRBIE S Hbls R Yo ahb& bR BN O Sntibody include radiolabels,

3 12 . . . .
such as *H or %, fluorescers, dyes, beads, chemilumninescers, colloidal particles, and

[}

the like. Examples of labels which permit indirect measurement of the presence of the
antibody include enzymes where a substrate may provide for a colored or fluorescent
product. For example, the antibodies may be labeled with a covalently bound enzyme
capable of providing a detectable product signal after addition of suitable substrate.

Instead of covalently binding the enzyme to the antibody, the antibody may be modified
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enpl oyed, the particular schene and | abel chosen bei ng
the one nost convenient for the intended use of the

wa@eiosioatys e.g. i Mmunoassay. Exanpl es of | abel BCT/Hsto04e16901
| abel s t hat pernit both the direct and indirect

e R L S S U
?r{&hﬂ*?&é?ﬁ{bér %?hg;q?e&ﬁel bﬁidﬁ@eﬂaﬁ"p th§tui§ Rofjghie®to tiazéhzyme . ¢ the

uor escers beads, ‘chem | umi'néscers,
ap)ﬁhsddyohgsbe Gm’dlehﬂg bbuirkdeto Hﬂxtampﬂchhe eﬁzynmmh'g;ugatﬂ tolstreptawdm
ﬁ | ndi rect neasyrenment of the &ence@ the .

@ SHFDIG EyRSS {aTaise thhearauggtes e hoss shhpgoxidase,

aflé?tfm%‘g%&éﬁét‘i& a(li‘gt% gﬂfglﬁé%@ﬂése%@wﬁke @Bf@%@%tﬁnefcﬁﬁly

ant S nmay wth a coval ent ound

aemai&lm sachiabibedpenytevionjupgtea aﬁbab&dll}a;blbéuq@d@uedhmques known to
gnal after addition of suitable substrate. Instead

ﬂ@ffseé]é@lédéhthe)ﬁﬂbl ndi ng t he enzyms to the anti body, t he

ant i f

specili T ncﬁg% %‘Pg}eréu%%i ch Sp ecf?iuﬁ'lell &ﬁ S W 111%&20218%}’
SRR Ske ROWAIn tHe a&trmld&@@cbe‘ erﬁplbyer&j Imgreﬁéﬂtﬁtntefh%ﬁayl formats include

conJ ugﬁ; ed to the enzynme, e.g. the anti body may be

t§ gn PeiviE 2els ABPEFIR ol opiddtegsa e e Afiipaly ds labeled as

st 8| t ayidin I
BRI IRE PriemiBTRIT el BLA R RRGUCRbnl of ¥ Yslhrn ot
a ?mh@& PEcBenddRIf A ctin PRGTYHN DP AR nATHerebEinlal Stple/B&y the

not commercially available, such antibody-enzyne
eKmr}mgaﬂ@QC‘famelnfréadl Iy produced by techniques known to

sub; Sube iRoe SRy ek e B AP O iR Getsgye knovn n
thOFIRY R KRR férAMolld BePhatt b shd sﬁ%%rth@ cOiR] VR Q&ctln protein.

Representative assay formats i ncl Western blots on

Ipbelté antitypelyds then gpwbizied vafhothe patient detieadssamplresuspadiesl to produce

antlbo s |ab as_desgcr. bed
cr gl e RGeS 8 GRABGT S oy BB gompleres to
tis 8gaMed Rith HREIMUPRERMDUAN ANl ﬁi‘otﬁfnoq“ﬁé Bmdfst of labeled
ragnents thereof in a sanple, see’'the experinental

anibedyowhich birgs t@theeplid pmsncyalié)a)pmpqmmadieo thh egwubiaefedictin
on conpetitive, format as .ar e known art. One
ol rERen RO e g Kb B Pl AP el bigkband
ﬁ'&g}rﬁnﬁ%&@om% ﬁfeféfoﬂe%@‘%i'e@:@tea n@tﬂep VmbeittyR BN a8y be
the patient derived sanpl e suspected to produce a
etrepdayteiddnclodexthuseewindre die, safnpld mspengedsoff donirising Actin protein

fga%%{ég%tlé goﬁlpﬁngmtgr o n d a&%&&&g ngiggéag A&%p&)(r)(%{enl&%?gments and then
cg gﬁc%w{ht a thd] ﬁﬂpﬁ £ goa"f'é?f Wi gﬂtl%{y“sﬁe(ﬁﬁy iy Adi’lntﬂ??ein fragments.

phase W e proportiona e anount
SA¢h iassay formats are known in the art and further described in both Guide to Protein

Purification, supra, and Antibodies, A Laboratory Manual, supra. Sandwich-format
assays may also be employed. A sandwich assay is performed by initially attaching a first
of the two types of antibodies to an insoluble surface or support. This first antibody may
be bound to the surface by any convenient means, depending upon the nature of the
surface, either directly or through specific antibodies. The particular manner of binding

is not crucial so long as it is compatible with the reagents and overall methods of the

11
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protein or fragnments thereof in the sanple, and the
presence of Actin protein and fragnents thereof nmay

wo b@sebere be detected. Ot her conpetitive fornedBHUS1¥84/016901
may be enpl oyed include those where the sanple

BB R DS oA RS s on
LB T OELHIEREO B8/ 6600 o i, ot o

ffagagnBrhaeofSualbednand, vidchnstreadilyseparated fiom $dieblamiateriad, and

further described.in hoth Guide to Protein . . L.

vhieh isioghervisg compptible vgﬁbtﬂi\ﬂwraﬁ grethod of megspring Hetjn protein in the
nya. , i f | .

SHRABHES the SHALE of SRR UGS 5T <RI RS of P Gvenint

shipea GXafples dfisudbleinsblnbletsappdrirosvinéh thetredeptbrésbdumnddnclude
i nsol ubl e surface or support. This first antibod maﬁ
beedshe gnaagreticthsads, prearheansy and pueatize plagss: Thessgee typically made of

ependi.ng up h a rf [ S
N e s e
pRREd dr6 BbREialM@RBRVenRint Bedadid Wlat g Midibet bBadsays @@ He@agisdDut

it is conpatible with the reagents and overal | nethods
sofultanepusls msingrsmalirpayountsyofseagenis sad semples Brifereadding patient
coval ent.l yv.or .non-cgeval ent | r af er abl . .
SO 7a ity e e dofiibrattc Rl Sihly thsdnsglype support e
tREYRSB bddufita byGhdMiist Bntiidldly Dae keserlly BlbaIe Piefertddel6tking agents
can be bound, which is readily separated from sol uble

inaluds nan-intexfrdingipirething suat dsdowins senonplhting), sasgin, gelatia, and the

veral | nmethod of asur i Act ] rotein in.the
1 ptemartl vl S Rert oS P HE FRrpisiogpy gehps Toeen
Nf00 4 180 SarfRlf th@Nie £2Y'BE RGN BaBPRESradBd A Afudts thereof are then
sul tabl e 1 nsol uble supports to which the receptor is

adderthid separhielicassaatis, suppayts (fergrempls, berackis wielsrbf amdgrotiter plate)
and. mcrotiter plates. These .are typicall de of. .
cgpizinins piRRQYTovpd i l?fvsff‘;s?b@&é*) selif et Fopbining known
c%)ﬂ:éﬁ&aﬂiirll%ftli&ﬁleﬂr_ PR %ssa%&fn‘-ﬁa&e}lﬁ[ withahe Ml@sf or aliquots thereof

especi al 'y conveni ent because "a | arge nunmber of assays
toaervbes cartrdle fenetally ifivul smuedH81 yo 1 vdiofigarsple) dilwedbemitberwise,

iopufipiaae PO PRERINP] ) AEisR: BB 11 ceobh fRimbG 2B pgudard wil
b%%dﬁ?ftoi Iﬂﬁﬁh‘é@%&éﬁé&ﬁﬁrﬁeajﬂ \FalueF RASEe BRXhineE FotRia8Y T8¢ incubation
the ti body, I d

Irst a are generally bl ocked. Preferre
thhedouttbbeaghitisnt foc Autie provein it endesrto bipdghe imsblublesfirstantibody.

EX R ST ORI TV O——

AR far. Lons 0. « )
SRR Ao ARt S g B e gt mon
idhic @Efét%?ent hetdeeaf ataheppivpriarddt gehaalbe P8 ateky as a wash medium.
assayabl e supports (for exanple, separate wells of a

Frpmrapeite 8i pisheeax baemplayed vippehelenopinalq Bprmughly wash
n%rn?sfpgéiﬁgz—!ﬂ%i b&ind %rnl)tgﬁls SIeséﬁtfi‘ﬁ‘ ﬂ"i%rsgﬁlplec.: AHeF wgﬁlgg,kﬁ%‘fﬂiion

containing the second specific antibody is applied. The second antibody may be labeled,

as described above, to facilitate direct, or indirect detection and/or quantification of
binding. Examples of labels which permit direct measurement of immunocomplexes

include radiolabels, such as 3H or [, fluorescers, dyes, beads, chemilumninescers,
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concentrations of Actin protein is assayed in parall el
wWith the sanples or aliquots thereof to serve as

w@oovsioa283 Cenerally from about 0.001 to 1m oPCHESPL€016901
di luted or otherw se is sufficient, usually about

3 @?ﬁaﬁpﬁ eraRe e b EOP RS OF R YaBe By iirect msgaurement of
d be Ség‘??ﬁ@é #h8R4hd fibsAE thay ?@@vlﬂé‘?&%‘l 8d Bf Hﬁorescent

Icient for Actin protein nol ec
ﬂn'odnmbtt hea prefatadEngddiment, ﬁxmsednmd)anub}ﬁiyas MHeLed Wlﬂoarcovalently

abot 0.1to hr. is.sufficien

R ieRERE © bledtppRid ERGRiccRls oG g 63195 pédition of suitable
%1% 1l EXariEHEEs bl%%zfrﬁék“%r GYMBA "g&tes f‘&ﬂﬁfe%&s)éraﬂ?sh

ut e nonioni c detergen I um at n appropriate
mmdalej alkalirfs, phosphasasd, maslae dnhﬁdrogaﬂsmmd the dike oﬁ\ﬂlet@not

si x washes be enmpl oyed, with sufficient volune to
q%@n@eﬁﬂwwr@w e %@edx-r%wmeww@s Breoeadifgproduced by

LR K RS BETB e AR A0 a8 LA AP gy v

&ﬂﬁ)e&ﬁlc an tluﬁﬁziéeb@ I&%elﬁ&%ed@ﬁd &ﬁi@pio@dpeo&lﬁc e@fpdinddslemployed which
above, to facilitate direct, or indirect detection
bindy terthejsesand antihedy o Suelt a prcaad FRyeDtEsapRsifisscaspquag shm be labeled

1\|1/1mr?:1:1? gg@%raaa ‘%a%nei% H?sﬁé a%f&et sel%étl su@?%ﬁgﬁdg Isgceh that multiple

unBEBIEHS casth@Bicb e Bs&fdegeféoxﬁpﬂeb@t&al ExRaiplésCdf@8eond
and the |ike. Exanples of |abels which permt indirect

ansihedy/saverd r@ﬁptbr-ﬁi@ﬁcrfg: inplsrwld @alémiyhaég antileady/antieantibody and

t f d cent., . .
R AR PR S Bt Sitpfl bulsBRERERA isggetmiane
héy bafBaRg¥dushviers oI la@fiallYanRRMP6f R&H?i%téiﬁl Bﬁﬁh?néﬁt thereof is

provi di ng a det ect abl e product sig ter addi
wEsentii Anlokamplalisthease of Elebelod estlbﬁdY§pcctlﬁb faethe rszgqmésmtlbody- The

for use in conjugates jnclu hor,se er oxi das
viienPenenrgrSR A Bbienhilfon & Sy ar i Du R Pl Rae o
thbdsBrabGh&inP & (HeXBRI fibRid Mre@&ﬁb&ﬁﬁ' 8 th@ﬁﬁ:h antibody. Generally,
anti body-enzyme conjugates are Teadily produced b

the sdmé yolomelas tvat of thetshwpke is kisdd: &dm abouh@.08t ta 1 ml is sufficient,
ati ly, e antj bod nl abel.ed. In this
ut LG e S e ion gl eRer g s siffigienbio saturate

aqmbtﬁyﬁ%temb&tenm uh@ 4 Rt 88ARRAY. antibody. Such a
second receptor-specific conmpound” can be | abeled in

any Ofhd doacatmavien gamsraltyswill be atmup0.436 50 giml, padfaably about 1
such conmpounds such that multiple conpounds bind each

w&ﬁmécljhw&mlmm@l@@g dhrperendeqptiopdy Besnprlly buffered dbihg range of

R 0 B PR b PR Rb b RSN pRBLh B previousty

cfefséxﬂféfcla?héjinﬁﬁl&é@ioﬁttinﬁb sh%hnp&: ﬁlﬂ@m&ﬁ%&‘ tha Mbefdddipahd tSbind
thus anplified, this techni gue may be advant ageous

apadatde mﬂlqcuht:seﬁimaralbnﬁum ahofit A& tt¢ B hp ksotuéfiiciensy usually ddm sufficing.
}\Rer tﬁe second antibody has bound, the insoluble support is generally again washed free

of non-specifically bound second receptor, essentially as described for prior washes.
After non-specifically bound material has been cleared, the signal produced by the bound
conjugate is detected by conventional means. Where an enzyme conjugate is used, an

appropriate enzyme substrate is provided so a detectable product is formed. More
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present. An exanple is the use of a |abeled antibody
specific to the second anti body. The vol une,

W@ 09p0ed203 on and concentration of second anti bPCiEUS2004/016901

solution provides for neasurable binding to the Actin

rotein ajready bound.to the first antibody.
sbeshall FhérE Aty Hreciiucd B opREatan preferred substrat
ati ol SpREdyidrRahiind Whufidigd £88loredSHEd
c?\@%ﬁﬁ%ﬁ%ﬁ%suf f i-gi %éy The clgncent ryglt ion vviof I o oY under
appropriate lrgaction sorditicise Mpproprizd¢ subatrateafdr ofietr ienzymotw@ijngates such
potentj al | ound to first antjhody. .The concentrat.ion
ag Ehose 9(153198%3% OVE AredoHn te.ﬂioseak@@%? art. pﬁe%tﬁ AgAcjion
. S | hesan _
o T e PR R N A LR RERARY i products
ap-hléo bnBvibto those skilledtin die arayF @ltboprodnétaif theasubkstiato ©+0us
pgr otein as previous]y described. The ig ubation tjne
ptenedisaning for icxample, Helpt apsprbaneg gt 420 éﬁlﬁds eenvspiegtly measured
' es. Cenerally, fromabout 0.1 to 3 hr
“ﬁﬁ’aﬁls%f%fb’{lrg?ﬂegr%r,ﬁ&gﬂs'ual ly 1 hr sufficing. After the
s ecomkpendihg 68 yhd mstihi0atititurt bethenatibedy isedipay tmp®yed, it may
general |y agai n washed free of non-specifically bound
bs desirable focapmleoy antbodies tha procanable ef distipgushing begjiveen the various
hes. . After npp-speci fii I un t eki.al .
ATRaF S b oRORAFRGR HshBs ty PR oo 53l : B88Le single
teRL SehaBodIMth &8N RMAIZes AR bf BRARSIouyWeti® pieif fidgfiRnts and the native
conjugate is used, an appropriate enzyme substrate is
Astipproteth itselfanachecamaplpyad, pineelthetvarigus Bagrpents and native protein are

PSRt pked PRl e T s e P Ferg and
nﬁ@@dpl%ﬂﬁln fFeRide BapafRQTbidrith Geteblici) eXsl Bl 188 compOtitdfettd sandwich

product under appropriate reaction conditions.
agqops derciibedabobsit isatesisatfloto wehiepluralithyafantibediesyahiel are capable of

suc t hose.di scl osed, above are known t.o . .thgse. .
SERAPAY TP RSB PRI PSS i gihgubstantially
nWRkdss@eacti AP HithFth S A ARt ro@id PRci¥éabi ﬂ&%néiﬁﬁﬁﬂd’c may be present in

conjugates or their products are also known to t?"]ose
thksampdel in the art. For the product of the substrate

350 JBRPICE B PG A" HIerT e o least Sssayed for the
p?a%%ﬁﬁer d}%%ng%? 8l 10WeRABHI AN A ﬂrbﬁirpﬁé%ﬂl&h'é & spadiks!Tafd often
of t may be

e anti body based assay enployed, i
tnhesithahdtetspecerdsoyela mhieteatie essay ety baralicapsssdyefoolow molecular

di,sti ngui shing between th arious Actin _protein forns,
vigieht {ToRERBICS 4R HSHIEGH SsH0ior [0 ol ul yeLe b SogBERIs sdhdicated

atﬁﬁt?’@.“fn Soritd %k@difrﬁéﬂ@, ali?d?fv%; baghys bRALAEGRINAESnhhy B

e various Actin protein fragnents and the native
ikketeisted i fdeaiifying the pfeseme dvabempé of/thd lows mudeuldreveight Actin

varjous fragnments and natjve protein are
protein fragments as a marker for the disease involving abnormal levels of cellular

apoptosis, e.g. in the diagnostic methods described above. Alternatively, one may be
interested in making a qualitative determination, to measure for instance of the total
amount of Actin protein species present, or to determine the ratio of the low molecular

weight species to the native species. In many embodiments, the assays employed at least
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pre-separated, e.g. by gel electrophoresis. However,
where the various fragnments and native protein are not
wG@epaneesl prior to detection, e.g. in the conper/Usi00€016901

and sandwi ch assays descri bed above, it is desirable
to use a.plurality, of .antibodies which .are c bl.e of .
eBuldF e Bty Pt e RO LR eSO R e A PR e epiptein
s?e@i%g,%ﬁd%t jugﬂcg{aﬁﬁﬁiwe%fe&i&ybst antially no

ross-reactivity wth other Actin protein species or
f r agniardssayirtgafor ey moéecplae seight iActih ipeotsianfrgementsortshecies in the
subj ect t hods, thekfa_rrag or fractiogns thereof are

J9cRethods ORG SpyrIBPk {9Tela) earieBoorT Asens & thsrlopaelecular

d r ) . . .

SRR oAl A5 ) B ol AT, P PhoRRRGt fRighPAlkin proten
hagantaanyd, bptienatly felt tengtisAgtif motdim(winme by phtsern Wemedit the
fragnents or, an indirect assay for |ow n}gl ecul ar .
WesegRe of eash Magment and, ppiipnady edatitsoineount AL eashdragment); (c) the ratio
SR oG S 0 4Blbod'Bole BT 1vFighl Eotithloldh Eieics 1388t ot
@ldgeane eheofull idiepth Avtinptarein) &1d the lig&t(d dkiréla@vedBbint of high
fragnents as a marker, for the disease involving
mplsevlanweighien natiye AcEn ptein ta gl gicsininsotetn speciphinithe sample; etc.
(rjr;aya/g Blglsrl}l il 5 ee?igtgsotlagrggrllt?feofra%(dl 5anS ﬁ’lg %geas\éﬁcliet (Sg‘ltali)\se/eélr(]:g oF ﬁl%lv%riogsnr%olecular

Weihl Abtihrotin spelicBRmduistalfyothe sétai-gitaeitdive tvARies 6btdined for each
amount of Actin protein species present, or to

efdhespecies of inseresit the diseaseriavolyingmbnemnal davelseif gpliular apoptosis

PR SuuRE B e RE SuRD o ER S RET i broad
GedRE} bRMIYdith&ifs URTIdRY $hod® hiwHIcAhdRWIMblefElht Weight Actin protein
protein species, and not just qualitative detection.

Ipacigs ata\dingglyf ansayedwe. gp Huse ngthoge ivdiste: ftthersipipbe priesence or

BT S g Rk Bk 5 VB eSS ) v ri
MbRGHIBEuINBV APt sﬁé&iéﬁtoﬂﬁ?{ ﬁio[kc{lfa?%%lﬁ pecleR)s 6438 to characterize
pattern of the | ow nol ecular wei ght Acti'n protein

the dipraset sndaadithe gatterormalampufitslof twe g mereMifferenp oyt miotecular weight

qSpwhere bg ﬁ)atht ern is _meant t‘%? presence of each
PHGHEAECARFPBSITGR e §5PEF &% ve anount of each

" ATl othbiCombdiimbAtG] Op thodebBs @I TH ilkaysQihibdHelHWikermine

| ow nolecul ar wei ght Actin protein specCies to ea
the peasermedt absence ofhlewf mblechlengeightrd tlimprotain epacies athel rélatve
like; (f\c/% the relative anmount of hi gh nol ec wei g

I t .
- BROURAY PIVBC MU ASOREP I OGS IARE SHMplR e 82 st s the relative
 dlork B SARISE highlifiolebila RAYHEABSEL IR & @&adan%g}ﬁlg B Actin

presence or absence o e-vari ou ecul ar wei
protein) 1.pJ; ahtdtenA stiiegrotesn amhifagimsenIspacidshiRereof, in the sample is used to
sem -quantitative val ues obtained for each . L
characterize the disease involving abnormal levels of cellular apoptosis activity in the
subject.

In yet other embodiments, e.g. those based on the quantification of all Actin
protein species present, the amount of Actin protein species present may be compared to
values obtained from normal (i.e., healthy) individuals in order to characterize the disease

involving abnormal levels of cellular apoptotic activity in the subject.
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of the species of interest, the disease involving
abnormal |evels of cellular apoptosis activity in the

W@ awseet203 r om whi ch the sanpl e was derived i s PCT/US2004/016901
characterized. This broad category of enbodi nents

i ncl {gﬁ?{igt%ﬁ?a%n ot dmés%qn{npsm%%‘%m&? féueﬁrof%fthﬁglt Jﬁ%f){dsﬂ;

pr ot ecles are direc assayed
ad?ﬁf‘it? @Q&)téﬂﬁ? ﬁ@the(sab)] ebﬁﬁetfhbm)ﬂyglcpﬂﬁ ﬁﬁfbhes Odjmp&‘is@ﬁltm reshilts
| ow nol ecular wei ght species is used to characterjze
olthisedicetbls, Or(Obl)ertSh’éfcﬁ af predefermipgd Heluecen tgfereger yRtues which

peRipdgoarnid el el IR TS ARG EF, bl SGHelor
n&IRVEY SoRélalcd RS pra®inge Of the Qlis‘éﬁﬁe lhﬁyllviii@aBﬁbkhﬁdl lewelsgjftcellular

species is used to characterize the disease; etc. In
apopttosix, heertienlao siegeof the disegse invalviagishaemnad &pvabs;éygllular

b bt e e bor el A Gt B RS TS p o PRGN 8 e,
wheledhd téﬁleadaﬁgﬂfsés l%rés&ﬁaﬂ@\va%% 6t Ridh BIIQbW Beleil&Sveight

in the sa to each other, e.g., the relative anount
pteinais fmen(bm pitights rmffemng fromtké glhcasAmwoﬂwlpg @b@rmat ](gvels of
the total unt of in prote
colArePRE AN o P T RS BT OUsY Weesntcd i sERs e fai, pioture

¥ z ltMé B8k ?«ﬁbﬂ@f I{ﬁk ith th
5 OSPRS00 2SR it e
rdfére@t vabich g g oyhodipaeing &, patiery. of koA etithprogin spﬁctdsen the sample to

quantification of al| Actin protein eci es esen
aofareapRRAETHPT PIERFG © @ra%tswﬁt%@ﬁ&d iﬁ%é%%%&w §& tf&nﬁrmaﬁon of

d.f.r
SR e PGB L R Bl by i
rélloSEass or modd uf the differenmtrsptcibearel e fu]ﬂ lenett At proteln is then

apoptotic activity in the _subj racterl ati
coinparad & TeRrency; w@omﬂ@f foegh araé{F@lzg thgrdiseapy tpvafving Hhoftnal levels

QS according to the subject nethods
?Q%R%gﬁpéﬁ?%éo %ﬂconparing the results obtained to a
t abl @ seumeidieed sedves theahibjeciatethedsra ettthoals wf shavacterizing disease
ref erence val ues which provide information about the

nmoé‘ggg @br@gmak,lpygls pﬁcql]%ar [Fpeptosia agiiviyHa @ hests Lpg yﬁ‘éqnfha;acterlzmg

n I
o RORHARL S Lt LB BTG Al ok 688 o
dRasdel 64 dihg ShadmadleveRof delbdasopowBliv irthosh rorsual, the subject
| evel s of cellular apoptosis, and the |ike. For

nestlzodsinesy be llsad)t@@ﬁrmanuéélah@?gwlSdﬁrdéﬁ??%“-‘e‘ﬁ"?lﬁ“{grﬁb§°ﬂnal levels

wh t bl
of R0 15 ABl pSRCRE 3P B8 L el ave e
dﬁé&h‘é’éqnild'lvﬁgtabﬁé'ﬁrfal sevbls@f cBitular a@i&pio@ﬁ ﬁ)l H8ER thawropiessign of the
abnormal [evels of cellular Eop osis of interest. The

disahaeet® predictube peagnced! dnmatiag dhg likey Where ;hqﬁumeg‘qv imvention

is employed to confirm an initial diagnosis, a sample is obtained from subject suspected

of having the disease involving abnormal levels of cellular apoptosis (where the subject
may be identified as described supra). For example, the sample is assayed for the
presence of the high and low molecular weight Actin protein species, a ratio of the two

species is derived and then compared to reference values, where the reference values
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form(e.g. as bands on a gel), and the |like. By
conparing the observed values wth these reference
WO 2008069208. g. by conparing a pattern of the AcCPCTIUS2004/016901
protein species in the sanple to a reference pattern
| ter] We! di.sease activity,
e R B e s Bloe L e RREE PR abmbimal levets
afi cealaeasdptdsés. etc., is readily made. In other
enbodi nents, the ratio of two or nore of the different
speci Ea¢ SRischmethods areclip ampleyddiio detsrmine the stageeof the disease

: e ist of rati©s to aracterize .
ARt S bl o Ik ot e s
digrapt DSONiRCIbngihil leRs SLUBIBLL E85hteRONRIvity MRS Ui S on methods
met hods are net hods of characterizing di sease

gy, b WPI‘QY%WG‘CWIIPQ%W@@CYGI‘IG padientisan aapmjssionistage, a chronic stage

td Vi (10 hgst. T erm,chargcterizing i s used o
BE St LR, B Bk o S BHAGHT FobPoi: o Sokt remision
ofthiderEld @erdlifdtthelshiBe T Bletifhisd iR (s8R S fu@%:f&r\ﬂllen%se or more
abnormal |evels of cellular apoptosis in tﬁe ost.
Agirproteinespseish.cnt ratinsholttse desjrethdn ilseabstyedcample die 8dmpared to
ig}i tial .di algnosi S of1 di iease i nvol ving. abnormal | evel s
TRferenst Vel Mal i Courlated fo 2 gattispla sace pldissase velvinggbnormal
16Ve3ERRIIURr SpdpRdsi € Blg. FRIVE: (Rcdave the di sease
i nvol ving abnormal |"evel's of cellular apoptosis, to
noni tloyetdtkerpmipdensitgchahctetieatibn ot diseaset R tipie ﬂieﬁs ihfdemation
occur.reﬂ%e.of an attack, and the like. Were the

CORETREE USRS BISreSSIanHt by #atiend. werivhatharatisenss prpgession has
' [ |8 S0 j : j ect suspect ed
AT IR S B USRI s S o
high 4ndllaw rageptlasfosmy infthe patidne derivkideainplBolle be employed as a

identified as described supra). For exanple, the _
baseliBe SaluS to, QUL HhIPIUCEIE g o cit somme Fenerfblwingdhe pnitial

t&Bhe Y ar hd | ' i a,ratio of the

FonE it 3 miRh g e ek F B R AL LB seies

decrbasesin subssqmetttestingf tivindRates ha Beiseabeis S108pN@Rssing and may
rati ps to.the presence or absence of the di seasé

be £:e8I ey g*lféﬁwa?fﬁléﬂ ifths, peuns pf loay melegnlan pisjgho Aictin pitiein species
R : . .ta _determ ne the
' st aags? ?%1%2:%%? g%g?leeaﬂhlgé\%savgﬁiﬁ g‘é/r g%}&%lﬁéFV?fEYrm s of

cel | Thachapaatasios daa dbfendl it e subfecPilRBlod¥Rias SisotiSised to
subj ect di sease jinvolving abnormal |evels of cellular

deferiping yihsthsr 2 paiticylag therapevtis fegimends hawing pdsitineg s with respect
e ether, the patient is jn a

R PRUG I o PLRE PR V' 5} piooBine thesourse

oSujteeit, thetsibjdst Mathofemey e poreimea t866@HY f’étgdhigg of ‘éhéaeamount of

clinical remssion of cancer. To deternne
high apd bovamodesylar weight frssrof gt Aetinpotdinspdces obieerest. If the

aliggﬁlﬁ 0’%%6:' 19wA %lte eng%pY% E tlrfg)g@ gﬁ,ﬂ%ré%}nlt ﬁgte\f@i%rigcrga?s?rllgr, ?hdls indicates

he "assa
that the treatment regimen is not having the desired effect. Alternatively, if the amount of

the low molecular weight form of the Actin protein is decreasing, this indicates that the
treatment regimen is working.
In yet other embodiments, the characterization data obtained from the subject

methods is used to predict when a disease involving abnormal levels of cellular apoptosis
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reference values that are correlated to a particul ar
stage of disease involving abnormal |evels of cellular

wW@pwsveRds, e.g. prostate cancer. In yet otherPCT/US2004/016901

enbodi nments, characterization of disease activity
ields informatjon concernin he dj sease progressi.on,
aftacls, K- ava&afmctw@ﬂ@l R %a?thé fﬁ%}gﬁ @geéa cfggigation data
1@&&5%&%@{0%1“ 2incs haned Wﬁ:e?é scﬁﬁﬁgpﬂh@ refEItéﬁcé sﬁéorrel tEf to the
erlza I on daté, e anount of

odOlrestidk af arf tatk. i n t he patlent deri ved sanple coul d
be enpl o yed as a baseline value to eval uate, subseque

t est iPRpsndiag gn ﬂz& pascilan testprotorelothic sgbiesansthods may Hirther include
o‘hg %} 'ﬁr{&g% cfdrgona%a :ﬂ§ocﬁt§d 0B e ‘ﬁ{vollﬂﬂ% gpﬂo?ﬁllék RVels of
o pr ot e n specli es decreases I n su
c%Bﬁ»lbt Hbptdshy o ihteebst Foe Sxetnlirﬁé dneend)i wepReahé Subjedt methods with
progressing and may be resolving. Aternatively, if
as$ays thad meesus? changesipl the lavals afieng At maEe infapmstery gnzymes (e.g.,
%%géles |nc eases, this indicates that the disease is
in severity. The characterization data
obt ai g8l fdifﬁf@dtﬂ?ﬁhé sihjj &g inveRtifO 8% ki Yoralss n barHEEGutithe subject
detern1ne whet her a particular therapeutic reginen is
mhethodsg Thokits atleashtdroprise repgentsmesensaty focartying out the Actin protein

Bt asagn S5 R0 a0 ruS ipua Richnafvrcipetits antibodics
R $RuEBE8R g viRRY cBRpRSih @Hé@%ﬂlet PeBidery dfa%%rﬁ@ﬁtoﬂﬁcing
of the anount” of high and [ow nol ecul ar wei forms

sy$temhsuches iantilprdixse envyspeubsisatest andithediket varloms bhﬁers for use in

g e s cr GLERat ats o e et m Gt ituce one or
Aﬁgl%%%% n%?é%gﬁf forl preptRbti g2 tROpdteai @&Weﬂ%gmﬁfef §‘1§c‘h as heparin,

ternatively the anount of the [ow nol ecuf
RiedlHiypiquentysibg ﬂohﬁelﬁ\ptotcasp idtikitor, arsl te tikeasg. nrgj;eret thie patient

RSEA At LA S e

\Aﬁlg%bgl%gn&fté) BnbldGed %%Bn@%ﬂﬁqﬁe a?n s&tch & zﬂ{ @lgét{:&phoretlc

| sease | hvo V|ng abnor nal eIs of cellular
mAahiphas ipsaiitsatskthereof) e,g dnechprecnersmstof pa]lyacml,annm/ ge:ls;ame or more
In this, enbodi nent, E &m{lz t|on d
lwéf%awéamts(prrcempgﬁ%t Fioberd i ikes T piRst pbadiments, the kits

ol
T
refthdree Hamﬂﬂdhlcl‘mysail lméslutte malyibe lconh@aedén ordem:U diagnose and/or

addi tional assays associated with the diseas

qdhatasievize thesheasdriayolvingabgoppal é%wawféﬁllwsbﬁt%%s gefivity in the
R LT B UL R BB S o
1bleOlgr WEighDA&ir Iﬁlﬁte@rﬂﬁmﬁﬁ ¥iné fble}/tﬁ@&eéﬁ@aes to the presence or

absence of disease involving abnormal levels of cellular apoptosis and/or the activity of

the disease in the host. The information storage and presentation medium may be in any
convenient form, such as a printed information on a package insert, an electronic file
present on an electronic storage medium, e.g. a magnetic disk, CD-ROM, and the like. In
yet other embodiments, the kits may include alternative means for obtaining reference

data, e.g. a website for obtaining the reference data “on-line.” The kits may further
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el astase, caspases). Al so provided by the subject
invention are kits for use in carrying out the subject

woreiokooe03 The kits at | east conprise reagents PEDESHA4/§16901

for carrying out the Actin protein species detection

ass suc its.m cl ude: Acti

iR PSR SO TG BT SRR st R gbjettKits further
B lﬁuﬁﬁ%ﬁﬂ?‘;&?ﬁ. b b R
ihdtketionsambpbis st ena p‘aokageaﬁsertrandblr ltlgﬂ megkaginhg bhthe kit. Finally,

subj ect detection assays; and th The kit
thefit ey fpar diardudsr RN TSP &°aE8HS Lo s blorcla?mlcal assay
r n I )

églg i;’%l u%&i E\ de? c]t Elﬁj)rggehbg a)}{sé]?(% gc‘ﬁ%l%%ﬁgp{h% rdést%g@néélvmg abnormal
lé\FHIE &f delltilar alb‘tq)tédilséoﬂ integest. Fog exmhple ewhdre SARS Bnhe dizegsk énvolving
is PBMC derived, etc. In addition, the subj ect_kjts
abagrnsial levilsrof |Cﬁ]<lllﬂa?d@%>m’§lsd-’rf ipigrest: disiBriamt Brbgpinslpde opg or more
rfgz]g%ﬁ rfgnat | §§sa§ de< d%%"&@ et the ggegel?c% o?ﬁntlbeo(glfles Oer.DgNA fragments

e or precursors
ghﬁgﬁﬁ&ﬁggﬂaﬁﬁﬁsggﬂ@olyacrylan1de gel s, one or nore
fer mediunms or conponents thereof, and the like. In
nDst enbodi nents, the kits further include at |east an
i nformati on storage and presentation nedi umt hat
contains reference data with which assay results nay
be conpared in order to diagnose and/or characterize
the di sease involving abnormal |evels of cellular
apopt B fellawingwixamplas archefferad bty béilhgtratsorsgnadiot by avay of
reference data that includes various values of the
IHEAH%®nd | ow ol ecul ar wei ght Actin protein species
and rel ates these values to the presence or absence of
di sease involving abnormal |evels of cellular
apoptosis and/or the activity of the disease in the

may be in any convenient form such as a printed

i nformati on on a packag%XmEN@g%el ectronic file

present on an el ectroni storage nedium e.d. a
ImagneAndlysis sid QExiROMiorasitdwn end High Mblecylat WdigterActin Protein

~enbodi nents, the kits may include alternative neans

f or o?ﬁ%%eﬁﬂfhﬁew%ﬁi’éﬂ% data, e.g. a website for
obtaining the reference data "on-line." The kits nay
furtherinclude neans for obtaining the patient sanple,

e. g. Swaysikiats widran leddedisaltSerdive dfibe Buygpean Coynmission.
i ncl ude |nstruct|ons for, carrying out the subject
bjestrrweresplepted basedarph sheiavingiscendly thelsd & @hfehaﬁefafrom ‘

<rp9 eg,s}no%% e11r1tAs A %3111%&} %&EE Q:Q&e%% f@%eeﬁfde{egfedlﬁhﬁ the presence of the

e Ki

S&RS%@io%lété@@bx@ﬂa\ﬂﬁﬁl Hak B8 esbibﬁfs‘mmﬁﬁahe ase Y bl/&da)dCShmpHng,
used to detect the presence of and/or characterize the

phtiseeyeptors weiergyahigtedrang recorded.

i. Serum Collection
Venous blood was collected by standard venipuncture methods. The blood was
allowed to clot at room temperature and the serum was collected by centrifugation. Sera

were stored at —70C until assayed.
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| evel s of cellular apoptosis of interest. For exanple,
where SARS is the disease involving abnormal | evels of

w@edosben3 apopt osis of interest, the kits nay PCF/UN®N4/016901

i nclude one or nore reagents froman assay designed to
detect the presence of antibodies or DNA fragnments
specific for the infectious agent. The follow ng
pxan%&%%gel@gé&qégq)agct%y of illustration and not by

m tation. EXPERI MENTAL |I. Analysis and
Q antArialy‘sm ofomctof protsin attﬁAHiirgpromih fraginant phéfeiyistwalqteiformed

B ALY SSer poBingr 1D E e A Sl s P 0 8
TRl %%f PriEnag Ctﬁf%x% sé?rﬁ?ete@ 4938 W&l &a?ﬁ,;éh 38ded2x SDS-PAGE

recen an re from coun

- g@p%ﬁme e et ﬁcldﬂ@&ﬁ@ra g%dy@sma shiape ﬂl@ﬁ@yed@&setﬁélﬂﬁated to 95°C

and the presence of the RS- associ at ed Coronavi rus
fbaﬁvebmamtwb alehatstegtic prosging. Ade denatursl spinplsd maemﬁhbn sgpjected to

[ ne. wer.e eval u and

B R Fend G et R 6 RS (Pl sop Rt el Also
1ﬁaﬂ&éﬂlﬁﬁcﬁéjfifst ke g&:h H‘@Japh AR v@l }ﬁ‘f@eﬁlkéropﬁl-s@éméf to be
room t enper at ur e and the serum was col T ect ed by
visgihleras itugrtrateddursiey the weunse of dedtbphvresis(BO-Bad Lhboratories). The

sayed.ii. Actin Pr tel cie Dete
&l WA%?lF?FTQHthf‘éF Ungihhoyires n£$ 54;%’5 ﬁ"%?%.ﬁhe gel.
was g Héﬁ'tﬁnﬂsi@ggd AV @gdmc\ﬁﬁﬁltaﬁé @Bf?)l Rid Leﬁﬂ)'ratgﬁ&) using
mcro rso serum wer e adde 0 8 mcroliters
ﬁmﬁmﬁtrendfeﬁsfyﬁeEershm PRBSa)aplaIBmeh): A rauafer twas lperformed at an

added2c SDS- PAGE sanpl ye that included a
AVERER Fyigerd wé 0.8Tral %tanﬁprecrﬁeﬁ@ebgﬁ@ 108 g4 Arneandegd {pem > 8 cm

r five mnutes to denature the proteins. The
527t fobod

sarrpl es were then subjected to standard

SDS- Pi¥er thtskfRE was E@lﬂple&%’a@ getbrnsined sy the viglal agrderh@n of the transfer
percent separating so included in the first | ane

fothfta%(dw fgem tbvasreastmde@eleaulax/\mr@ht magkieredp thgmembragieh dep

ed. d
N e S S TR
el ectwa&%rtﬁ%ﬂﬁ%@pbrfbﬁﬁed usipkih® @olumngm glrh@txﬁ@lnb@ne was

the bottom of the gel. The gel was then transferred to
farsPveRvitearbriainemg BolonRad 108 percanionetbanol (adepgging to the

manufacturer’s instruction). Then a solution of five percent non-fat dry milk (5% NFDM)
was used to ‘block’ the membrane (‘blocking buffer’) to eliminate non-specific
background binding of antibody. The membrane was ‘blocked’ for one hour with gentle
shaking on an orbital shaker.

The blocking buffer was discarded and fresh blocking buffer was added in the
amount of approximately 0.1 mL per cm? of membrane, to which was added the primary
antibody (rabbit anti-Actin protein; Sigma Corporation) at a 1:500 dilution according to
the manufacturer’s recommendations. The membrane was allowed to react with the
primary antibody for one hour with gentle shaking on an orbital shaker. The primary
antibody solution was then discarded and the membrane was washed three times with 25

mLs per wash of phosphate buffered saline (PBS, pH = 7.4) plus 0.1% Tween 20
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a sem -dry transfer system (Amersham Phar maci a
Bi ot ech). Transfer was perforned at an average current

w@Roos/0®203 | | i anp per cnR2 of gel (or 100mA for BCT/US2004/016901

standard 15 cmx 8 cmgel) for two hours. After
transfer was canpl ete (as determn ned b(\{ t he wsT1

‘ﬁa't”@’éif?é‘?ﬁle%fsomlntm%%@te igmaQTpeTaHOR), Bach Wash was five minutes
|
i, el CEH AL o 'tgﬂé%r)hﬁgﬁv&agdﬁ&manbrane),

rane roughl'y at room
t enpefirashislecking baffed \Q@Setddé)dlm the wnouﬂﬁﬁt@pfbxﬁth‘elyl MYmL per cm’
was performed usi ng the fol ng fornat: nbr ane

Qfaerpbrang, touaick; was addad Fherﬁﬁ‘f'ﬁ élrym%b@qu (oot fgﬁr@bhltt antibody,

bR o A5EAURA R Rant o ARIRPERG Ko aapeoriss) 1412000
dhyionatdordin Qmmm&ﬁﬂr&mﬂﬂnﬂﬂi@nﬂ Tiee fembfme &vas allowed
(" bl ocking buffer') to elimnate non-specific

t ae,aegwdbrﬁbp &ﬁcamamg alaifboalﬁtfmﬂbw mipes vebgetle sheldng on an orbital

Sy K5 sopilary RHRRY Sollibh S Bisr Bocd A B8 oiy R wagmashed
thee $11ﬂ1é§|vﬂ€}1<251ﬂ11b %@f %smhagiﬂﬂcé buFfer&tEsaNne 'ems qu 7. 4) plus

appr oxi mat el y per cm of menbrane, to which
(ab%élazvetehelopEadawysha\ms fivesdpingtes i iangtin WW@klngM@tthﬁ each time

tﬁg oratlﬁiat a 1:500 dilution according to
fig® H%%W #i5¢8fed | ecommendati ons. The menbrane was

al | oveglof Gevefipfrlentivhd périfsinit 'ugﬁ‘th@Obh@m kit QBlOOREd Laboratories)

hour wth gentle shakl ng on an orbital shaker.

q@cordmgyo Bt mbmafyctsmlr strecmmenslatioen Cdlcscdamiepmamtdwatsméiowed to
ne ne, was was three tines per vas

oA S e PG NERAS Ted i SO O RS pepvater
IGABwRR (PO P B RRRUROTI fe3idROGhGWS B Fig. B T0nembrane
Corporation). Each sh was five mnutes in Iengt

wast thers fvakyzed by alaositonetyant guantéicatien eDAGtin protaimand Actin protein

i scarded., Fresh bl ocki_n uffer was.added in the . .
‘S\%TEF:%P@F@I%B“FB% ¢ i BFLfo 1%“5% ysingsppeiglize Soﬁ%’ @’r@?““ﬁ’@ne; Bio-
j ded the secondary antibody (goat
Ig%itllg- rgl%@:l tsiantl body, conjugated to horseradish
per oxi dase (GAR-HRP); Bio-Rad Laboratories) at a
1: 2000 dilution accordin to t he manuf acturer's

ifie ¢ o Ve HUREOLIM SPecierd dH® was al l owed to react
t h
pont | SRERSEERALRIOERE Lt N Yokt ke ThAE T e Sétum is

pforthedyy 8 obmpetitionmdsaydisipeSuttnde Ridmich R eseimdnica (@R@asneﬂy,
washed three tines with 25 nLs per wash of phosphate

polydienapantihediesdo Apfin projeinLrepognizigg native AsHpEosHn sprecies and
i%%gxlpet Qrelgﬁsa{% !ﬁ%ﬂﬁbﬂ&f%ﬁtﬁ% shlﬂpi R m. Wl this SO AtEh A8 ded a known

e ea
amount of native Actin protein that has been electrostatically attached to colloidal gold

nanoparticles (hereafter Actin-CG).

Any Actin protein species present in serum will compete with the Actin-CG
particles for the anti-Actin antibody. Therefore, increasing levels of Actin protein species
in the serum will in turn decrease the amount of interaction of Actin-CG with the
antibody, resulting in a lower number of antibody molecules to.bind to Actin-CG. Thus

the amount of antibody bound to Actin-CG is inversely proportional to the amount of
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the solution was di scarded. Col or devel opnent was
perfornmed using the Opti4-CN kit (Bi o-Rad
wh adwsned203 i es) according to the manufact urer' sPCT/US2004/016901
recommendati ons. Col or devel opnment was all owed to
roceed. for 15 minutes and fhe menbrane .was e
AdRaRaein egEs BRSO ARG S8Tple. it EThe R b se figpmon
%%oﬁﬁ@%éﬁ?) Bl of ARIbHEY bRl B ActROW A bd inBasuded optically
e nmenbrané was then anal yzed by densitonetry and

af udmdtion od theodecedasdnt the rqfleoted ilightiframAb¢ Altipi(E pamicles upon
fragnent proteins present was_ perfor usi .

béngh'lgg friasBhodof b C?‘@E&rﬁl ¢ %tﬁdé?ghgfsgn‘%ﬁg proportional to the

i 4 {iRcProtein Species

a@%ﬁ%?ﬁ%@?%%%@ﬁ%&?k ation of the total Actin
pr ot eflie upetii@sionoé Petih prateihspecier wim pesfopaed asing dn hytomated
conpetition assay using Surface Plasnon Resonance

cligmr) chepyisteyr aplyZgn (ReRehgI CARAPHEHRes to Actin protein
(recogni zing native Actin protein species and

fragnments thereof) are conbined with a sanpl e of

Ber Unnalsid M Besufis t hen added a known anount of native
Actin protein that has _been electrostatically attached .
to cdiigwedaepigeinds adenspametricisean ofeWesiereblopdetpiing@)ctin protein

‘Any. Act.i rotein _specke i ser j | . s
e Ay bR AR b BB Xve S SRb R lesgly pgible ac o
BokERANYeigHhgT4ef 1@ £as drétldagiirgts! (P2gkDa@hd As kDA, also indicated
protein species in the serumw Il in turn decrease the

- wittoamews PatientéBes iclsarly flefivedi ActioprafeihiragraedntAdsorijng to this

SPBrAEDl R P PGS soIdeT s sRBtR oY "RRPR DU Slsyad leves
drReibd d5opfatichctiviver sel y proportional to the anount

of Actin protein species present in the sanple. Using
t he tEablml defeilothe Quaiitificetith abivtal ARG HGIRBSPESPRYLesanih & serum

apount . of anti body bound.to ti.n- CG be nmeasur

B TP P Ao RO Sk PoOR Y S the Roche

%@ﬁ%@%ﬁg ihst@enfaHi8AsyMéen ARtpaRe DDl &4EH1 A BBbrmally high
I nding the antibody.” Thus the change in reflected

leveihof total iArtie psebin spedgowere datektetl oSubisequentip all spécimens were

antib bound to Actin-CG Th antification of . . .

SRR B B RN DA R I RORILR PGSR A SRR pfections

%ﬁh@! 1nhest ML Sddey g@‘ ahyz&d #ﬂr)b&f&%ﬁ iSO PYhdnd: spBeies was
alysis of Results Figure 1 represents a

dbesesddt hneta patienis 4#6 afd #8))dstoemallblowt ledels of tatal A climtrirotein species

protein ) ) . . .
were detected. No infectious agents were detected in these patients. However, screening

for various tumor markers of broad indication (e.g., carcinoembryonic antigen (CEA))

may be in order.
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protein and Actin protein protein fragnments. Native

G Actin protein is clearly visible at a nol ecul ar
wowiogiono2es 42 kDa as are the fragnents of 27kDaCEHDS2005016901

kDa, also indicated with arrows. Patient #3 has

clearly defined Actin protein fragnents. According to

this analysis, Patient #3 would be said to have a

disease 1 nvolving abnormal I fagkqvat ed I evel's of
cellular apoptotic activity. Table 1 details the

quantification of total Actin protein species present

QWHQM&DW@H?@MW%@@I@WF@H“ Bemwmance as det ect ed

! LIre I'(U(,IIU COBAS IVI I'ad
M gr]uuan%ﬁtpgﬁtéﬁgﬁL%e)?g?agﬁx (?\ﬂ%patl ents #3, #12, and #17,
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NyebgiagmaDiyomdirtish
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\VAAY4 Hut T CIIL
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pectes

detecte

d"'i n_these pat

C \NO%Ie ACTI

—p

Ab rn'ndl'
| en

ents—were
screening for

Aarious

2dnor markers

N@gatlye oad i ndi

MEOn (e.g

&ar ci nogitBryoni c anti @bnm("@h?‘)' nayl NR8ei n order. Tabl e
ol Quamthircati om of [ ReaghivdClT M Pran@np@ Species in
Jgerum USEgg SUT face PiNasamg Resonanaent SPR) Speci men

Amount pgoACti n T 1 nijc@bativAedl cat 1 on Ndgkect1 on of O her
nfecti ppg No. (ug/ mMUabhbmeasiRth Pr e wyebplasnia #indentans
fegati veahone 2 4.5 Newgastivee None 3 Non@ Abnormal Hi gh
1y copl agaBd hyor hi ni s |fMegatike Negati ve Ndoae 5 2.4

Megati ve6.Bone 6 1.7 Abegativel Low Narwng 2.4 Negative
1Bone 8 (126 Abnornal | Néapat i ve None

17 8.1 Abnormal High Mycoplasma fermentans

18 3.2 Negative None

19 . 21 Negative None

20 4.5 Negative None

* Normal Range Cut-Off Values for Total Actin Protein Species: 2.1 ug/mL to 7.2 ug/mL
** The detection of other infectious diseases present represents the determination by the
PCR process of the presence of the following infectious agents: Mycoplasma species,
Chlamydia species, all known Herpesviruses, and SARS-CoV

The above results demonstrate that both the relative amount of Actin protein and
related protein fragments as well as the total amount of Actin protein species may be
objectively determined and may be used to to characterize the disease involving abnormal

levels of cellular apoptbsis activity in a subject.
It is evident from the above results and discussion that relatively simple and rapid

methods are provided for diagnosing and/or characterizing disease involving abnormal levels

of cellular apoptosis activity in a subject are provided. With the subject methods, accurate

23



10

15

10 5.8 Negative None 11 3.0 Negative None 12 7.4

Abnormal Hi gh Mycopl asma fernmentans 13 3.2 Negative
WORWs/009205. 5 Negati ve None 15 6.0 Negati ve NoneCWESD0H016901

Negative None 17 8.1 Abnormal H gh Mycopl asma

ermentans 18 3..2 Negatjve e 19 2 Negati ve ne

PRSI Oﬁﬂlgéeﬁew e gakmfﬂﬁ crelhgeectier topigegpBip, s vell he
: r [ Siof : iy
Rl bR B RSB OB g Gl vl o

detplaespptesid dvadiliohanay bodbtained Wsistieh, BERulpeaaesisods pravide for more
presence of the follow ng {nfectious agents:

aveais dagpastigrand s dreatapnhiRgin enss perar &iaglysihe subjgshivention represents
i, r . - CoV The above results
%é%@ﬁé }gﬁégﬁﬁg@p%gﬁﬁgghe relati ve amount of Actin

protein and related protein fragnents as well as the
total ampunt of Actin protein species may be . .
obj echll pubkcatiensand nasant gpriiceHgnyxdtedden this gpecification are herein
.characteri ze .t he dj e i L. abnormal. | evel. f
PR 3Bl & ERREIrb{V R RO RARD o RBlcucth were

spedifieatly ddanuiiiRaBp mdecateRisd bk Sncmgbralied Gy s&feRRcd. MBlke citation of
relatively sinple and rapid nethods are provided for

iy ayhbedtioganfir ats disglogurearior tnthgifdimgslate and should not be construed as

P BRT R PR 61 e sl QERPRR S bt v
Aaesbehedinegehs of the disease involving abnornal
| evel s of cellular apoptosis condition, as well the

identification of the stage and/or progression of the

di sea i nyoJ ving abnornmal l.evels of cel/l.ul ar .

apopt A ChaRhGhedorebie {RiHise 1 Dt e et e difeil by way of
iBH8L£oh TRY BRASpIB TS FosEO b TRty RF YHEG5BndihfUPRSEASLY apparent to
and/ or treatnent reginens. Accordingly,the subject

thoseanftardinanyespilbimeh st & Bgly oif thectaarthings wf thib utvientnort that destain
rt. Al publications and patent appljcations. cited in

pies o abaatPb a7 b AeB Aicrth o8 HRat batmgyom e spirit or

Srcg%ﬁe&egﬂgg dbd cigggdh individual publication or patent
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specifically and individually indicated to be

i ncorporated by reference. The citation of any
weuisierds on is for its disclosure prior to theCtUkiong016901

date and shoul d not be construed as an adm ssion that

ége Eggéﬁnj :EvEntlon Is not entitled to antedate such
rtue of prl or invention. Although the
f or egohfig, bEARIASHARE, KRR GftC ol SR BRLAh
lby vvag§ dd{‘ﬁ\ﬁﬁ@t ] exanpﬁ[ é? Opur pose% e
abhaundl Yevels ofmdlshlﬂalt @m@to?.g;, sditl meshadesmdigrisirgppar ent t 0

t hose of _ordi nary skill_ in the art in |ight of t{]
t eac HSsRYEEH sl from sept osh farribg pr@éfmcspﬁaféﬁ%ﬁﬁ ges loyypolecular

f t [?@%n esisint ?zﬁr% ut departing
@%&4‘%@1%8@?}} ré}lgtt:o eglo & appended cl ai ns. WHAT
IS C%td&ﬁﬁllh,@wh&theﬁsaﬁﬁbhm duffers fidinagdizsiso gnwitehf@bndrmal levels of
host suffers froma di sease involving abnormal |evels

cotlulgeppaptesis Wﬁ& 3ssay KaiEs tRekiagpascBiphes forpaid disease involving

aid host for the presence of
agpg?%aéi%egsnogacnﬂﬁl mﬂr g’ Fsar wei ght Actin protein
fragnent to obtain assay results; and deternining
whet her said host suffers froma disease involving
2abnorThel me¢thod pesording to) ¢1@lra i, ebeistrossild digedsn ivolyiag a@mylal levels
€ @Its to dla?nos%(% gost for said disease
Y llﬂeli‘ﬂ’é’ptaf’ﬁﬁd foie ]\%fg §#°cel I ul ar apoptosis. 2.
The method according to Claim1, wherein said di sease
i nvol ving abnormal |evels of cellular apoptosis is an
3. nf ecklicauethod swasiing ® Clahe Znwhiwsth st mfettings diseask & SARS.
2, wherein said infectious disease is SARS. 4. The
met hod according to Claiml, wherein said sanple is a
D! oodriahbth8@hdbRENS & Plafn 19whdiRe SR l@%lgb@ QGII @erlved
Caim1, wherein said host is a human. 6. A net hod
ﬂﬂm@kacter|2|ng a di sease invol ving abnornal |evels of
cel lul ar apoptosis activity in a human subject, said
met hod conprising: (a) obtaining a sanple from said
53UbJ effe métRdd SEbRLAS 1 Alith 18 whelefi éaYth@sMﬁnéH
native Actin proteinh to one or nore | ow nol ecul ar
wei ght Actin protein fragnents in said sanple; and (c)

63,5”322% félaql l}%ﬂé&fﬁ%&g{j%gg 1sSea§eom$/o %{n?gca ggrln%eﬁ leve?s of cellular

apoptosis activity in a human subject, said method comprising:

(a) obtaining a sample from said subject;

(b)  determining the relative amounts of native Actin protein to one or more
low molecular weight Actin protein fragments in said sample; and

(c) using said relative amounts to characterize the disease involving abnormal

levels of cellular apoptosis activity in said subject.

7. The method according to Claim 6, wherein said disease involving abnormal levels

of cellular apoptosis is an infectious disease.

8. The method according to Claim 7, wherein said infectious disease is SARS.
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| evel s of cellular apoptosis activity in said subject.

7. The nmethod according to Caim®6, wherein said
walr@saseos nvol vi ng abnormal | evel s of cel |l ul arPCT/US2004/016901

apoptosis is an infectious disease. 8. The nethod

according to aim?7, wherein said infectious di sease

i s SARS. 9. The nmet hod according to Caim&6, wherein

aid oL 8
Fias. o EBbF atloRlink R Ollim it bl GHEL pAHRE bt Actn
EoEiPASEmErR@) haswmolkodiat iveipht oﬂébouim ¢ BFEkDadndaSDSHPAGE
to Claim6, wherein said sanple is a bl ood derived
T§@W%Conﬂﬂlon’i”he net hod according to Claim®6, wherein
said nethod is a nethod of confirm ng whether said
subj ect suffers fromsaid disease invol ving abnor nmal
10ev el Fhedhetti6d hebdodding@ ROOL5I 65 whitekbin xidedisld i94 blood derived sample.
characterizing a disease involving abnornal |evels of
cel I ul ar apopt05|s act|V|ty in a human subject, said

LR Rk B SRR TR BGRforcontemin

WRitBRH satiGubfeciu@le florth rsaﬁlrfﬁmage inRoSagthbnafmdl 8sved 6t defihlar
using said pattern to characterize said di sease

dpaptelsisi ng abnormal |evels of cellular apoptosis
activity in said subject. 13. The nethod according to
Cl aim 12, wherein said disease involving abnormnal

12vel g ndth &Rt dRhRAbteAPRB G bchsd ﬁw@ﬂuﬂ HaeihaUSyl éie&-ﬁﬁlar
14. The method according to Caim1l wherein sa
apnp@smlaotmt)dmgdawm wbEARSdeﬁeth(Td]e)mImdmgi accor d| ng

to d V\hereln ai.d sa is a bl ood derived
;awpﬁg %PW%@‘?EW @nﬁﬁﬁgwgpﬁkterizing a di sease
i nvol ?ng 1@9&8‘& s gaﬁgﬁll St16% rﬁ(ﬁkéﬂéﬁ)ﬁelgﬁ ﬁ’l?r%tem fragments in

activity in said kit conpri
seidesmentles ahdr assayl ng a sarrpl e for the presence of at
| east, one | ow np| ecul.ar ht. Act.i rote| fragnment
to ol n bads %414)?6&6@19 i freize S%@Q&@a%gm Yigg abpgrmal levels of
x{emﬂa‘f‘ c%@l{?ﬁrﬁdu? gherence information relating
OW nD c rrent to di sease invol ving

abnor mal | evel S of cel | uI ar apoptosis activity.

13.  The method according to Claim 12, wherein said disease involving abnormal
levels of cellular apoptosis is an infectious disease.

14.  The method according to Claim 13, wherein said infectious disease is SARS.
15.  The method according to Claim 12, wherein said sample is a blood derived

sample.

16.  AKkit for use in characterizing a disease involving abnormal levels of cellular

apoptosis activity in a subject, said kit comprising:
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17. The kit according to Claim 16, wherein said
di sease involving abnormal |evels of cellular

wap@sverds is an infectious disease. 18. The kPCT/US2004/016901
according to aim17, wherein said i nf ect| ous di sease

i's A@?t ;L%Frtn%}ftg £/ Jss Oe[ I rﬁ%%og ehPreFe(ﬂce ngﬁp?ﬁt Rge low

sai d

malepller feight Aaﬂuﬂpﬁ)t&ii_l %Emeﬂioco obfin Kictin BFRAL HadfhehPassay results;
Claim16, wherein said kit further conprises
a%4st ructi ons for practicing the nmethod of Caiml.

(b) a medium comprising reference information relating low molecular weight

5 fragment to disease involving abnormal levels of cellular apoptosis activity.

17. The kit according to Claim 16, wherein said disease involving abnormal levels of

cellular apoptosis is an infectious disease.
10 18. The kit according to Claim 17, wherein said infectious disease is SARS.

19.  The kit according to Claim 16, wherein said kit further comprises an element for

obtaining a sample from said subject.

15 20.  Thekit according to Claim 16, wherein said kit further comprises instructions for

practicing the method of Claim 1.
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