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An alternative strategy is to use immunotoxins, which deliver a protein toxin
preferentially to pathological cells thus selectively killing them. However, both high
toxicity and high immunogenecity have limited the clinical use of immunotoxins. In
these situations, high toxicity is due to the use of an entire toxin linked to the
delivering antibody, hence the toxin may also target, though less efficiently, healthy
cells as well. High immunogencicity is due to the regeneration of antibodies against
the toxin, which circulates unprotected in the bloodstream before it is delivered to

target cells by the delivering antibody.
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pathogenic nucleic acid sequence or pathogenic protein, brings the effector fragments
together to facilitate the reassembly, also referred to in the art as “protein
complementation” of the effector molecule. Depending on the effector molecule, the
protein complementation results in a cellular effect. The methods of this invention are
based on therapeutic protein complementation methods.
In some embodiments, the target nucleic acid is DNA or RNA, and in some

embodiments it is a nucleic acid sequence encoding a gene comprising a mutation
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the probe is a polypeptide. Both the nucleic acid and polypeptide probes are capable
of binding and recognizing nucleic acid and polypeptide targets.
In some embodiments, a split-biomolecular conjugate as disclosed herein is capable of
inducing cell death, and comprises an effector molecule that enables this

functionality. In such embodiments, a split-biomolecular conjugate can be used in the
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pharmaceutical composition comprising the split-biomolecular conjugates. In one
such embodiment, the pharmaceutical is a novel delivery method for administrating
the split-biomolecular conjugates, for example via preloaded polymeric nanoparticles
and/or cationic liposomes.
One aspect of the present invention relates to a split biomolecular conjugate,

comprising a split-effector molecule, wherein the split-effector polypeptide fragments

are conjugated to one of at least two probes specific for a target nucleic acid or target
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Examples of plant toxins useful in the methods as disclosed herein include, but are not

limited to, anthrax toxin; diphtheria toxin (DT); pseudomonal endotoxin (PE);
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enifeyatb@rot@rsem py;mﬁss, prodbsdsXproRhadds| pptadiased $&min; BEPSinvF variants
pronases; Froteases protei nases; rennin; trypsin or
v &F fragmenty thergokgnent s t her eof .

Another aspect of the present invention relates to a split bimolecular conjugate
comprising split effector molecules that are capable of inducing a cell death pathway
in the cell. In such embodiments, effector molecules useful in the methods as
disclosed herein include a pro-apoptotic molecules, such as but not limited to Hsp90;
TNFa; DIABLO; BAX; inhibitors of Bcl-2; Bad; poly ADP ribose polymerase-1
(PARP-1): Second Mitochondrial-derived Activator or Caspases (SMAC); apoptosis



[ 25] Anot her aspect of the present invention relates
to a split binolecular conjugate conprising split

w@tdosasn9 nol ecul es that are capabl e of i nduci PQr/asSmerh8266s

[26]

127]

128]

[29]

[30]

death pathway in the cell. In such enbodinents,
effector nol ecul es useful in the methods as di scl osed

hérdichg faetPuedFY fias dalapbpavor acApeill o (IRY); Basdrigand (Basl) or

NQL, ;1 j. 1] » TNFa; DI ABLO BAX; inhibitors of

Bg ?%#yéé§%§%%V§Eﬁ‘ f'ribose pol ymerase- 1 (PARP-1):

Selaorittr Mpcocdtahe preadnt dieventietl rehattd toat Pllit BimdTasPasosjugate
(SMAC).;. apopt Eisind cing factor (AIF); Fas (also

k SERRATSIES 5@)‘&-5‘2 egor les thyd arg crankie oFadubiting a gelf death gathway
Ol [RGB ALRI %W\%?E?th{«\%g]in ﬁ\@(&:ﬁelﬁ'l sﬁag[glﬁﬁ?cﬂfneflg,reeffector

present rnvention relates to a split nol ecu
c omjlenydtsaiseohrthe methoslplas tiselbfeiciopein imdledeudnestit dpaptodic e

capabl f inhibiting a cell h r. j nduci ng
o BT AP At {0 BB i TSR inhioros of
e ﬂgbgpnpggpgﬁ&ggtor nol ecul es useful in the nmethods
as di scl osed herein include an anti-apoptotic

manether espepioef th prepéns imventipoteldtentotasplit bimddedul 2 conjugate

B - XL... 7.l nhibitors . of apoptgsi | AP rot.ei ns.
CSoTPsiat R b @Rl % pBEERESE o sorb PRl SR o
t ice SbhdarPiap@lte b kbath GBS, FRAWKE nflQlcs Rkl in the

ef fector nol ecul es that are capabl e of sensitizing a

c @rdthads ap disclepedilirein seddedrd Rrtara gettimited to fsghilatonidase;

enbodi nents, .effector | ecul es useful. in the nethads
BB  FipE PP HET B B et P caorg exerase
bt RIG heRixASE enAMRKAVEAARS 0B ANEME thereof. In some embodiments, a
phosphori bosynl tfansferase; b-|actanase;

c apdoosdyry agentrisig antHOmA! dryge sdsdtethemengryne camplisiag; icaeltenivir;

or, glﬁggfnts thereof. In sone enbodi nents, a secondary
allop Y. nel ;

age I's'a antiviral drug; selected froma group

C Q\iptHes bij@it (SR piRBnt ifvenfib fdutEd 10Ql splif Bidlol&uir REkKjugate
aspect, of the present invention relates to a split .
bicApPEsng an ctesipuigalesuls sapibieotiaeging ataraeitnotypentidecior protein

c ﬁ@%ﬁ%ﬁioﬂf i 98 ieﬁ]lgoﬁitﬁeﬁ%sg gﬁe&&J %8@9\%1%9\? eﬁﬂﬂ fin e%&im@ds as
degradation. In such enbédi nents, e ector holecul &s
usletloked Iertihendhedd) bdisarasodlimitédoe dbigeitatl Smial & higidtin-belhted

R AR B R e BT AL B el
Hee mﬂwdaxahgﬂts%%xgﬁe&tb&ae@nd variants or _
fragnents thereof. [29] Tn sone enbodi nents, the split

bilésiree ehbedimenisugaselitdhsmdleselansmyiugate & disdlesed hefeir is useful for

for the treatnent of a disease or disorder.due o a.

o Hebt gt X R petiRerde 3B CbabipRLeRbinaele faa
diEsempRs of swbhs@kERE 6r diR6deEanclBEd, biybyeo Way adimitation, cancer;
l'imtation, cancer; neurological disease;, degenerative

dnswakgicahdisease degprardfiye diiosan ga inflanprastangdiease; a pathogen

infection.

In some embodiments, cancer that can be treated with the split biomolecular
conjugate as disclosed herein include, for example but are not limited to,
mescenchymal in origin (sarcomas);ﬁbrosarcomasi myxosarcomas; liposarcomas;
chondrosarcomas; osteogenic sarcomas; angiosarcomas; endotheliosarcomas;
lymphangiosarcomas; synoviosarcomas; mesotheliosarcomas; Ewing’s tumors;

myelogenous leukemias; monocytic leukemias; malignant leukemias; lymphocytic



infection. [30] In sone enbodi nents, cancer that can
be treated with the split bionolecular conjugate as

wale@siizesed herein include, for exanple but areP@DUS2007/082665

[31]

[32]

33] | :

[34]

[35]

limted to, nmescenchymal in origin (sarcomas);
fibrosarcomas; nyxosarconms; |iposarcomnas;
c rokemins aplesnaeytonasst lgug@msercgenawnéshabdnglw@mmasncers

endat hel i osarc i 0sa
BT B R G et B BB SR PP Rl carcingppchasal cet
Wﬁ’c@@ﬁﬁ@@vdaﬁg%mg&&noﬂﬁﬁ @ebydceud gie@tkmmaﬁomﬁm hilgide#rcinomas;

| eukem as; | ynphocyticl eukem as; asmacyt onas;
| emﬂwmrmm; pmﬁléawaamwmaémtade@%@p@mas medullary

e@érgﬁ\%]nfa undﬁfe%ﬁtgilt&i &g&ﬁ%&o@ﬁ?ﬂlex §£&§gglg§ 81% ch%ogremc

carci nomes, carclnoma

g baﬁﬁhoﬁﬁﬁ ;roeeiia ca&ﬁtmmepmslagb@mdn@am rénah®d] carcinomas;
enocar.ci homas i.llary carcinomas; papillary
@?%%cg{ aﬁ%@fﬁ@omeyﬁx ilg S AORRET BYARHENS] Wl!afafcmomas

%&h{lﬁ%éﬂ céf@ﬁjlbrnf ﬁggghb@(ﬁ&go&% %érﬁmgir ge?nf(l:tﬁ?!)tfcff carcinomas;

CInOﬁHS bronc ni ¢ carci nomas

c mmmombmmd(tanm cmmmmasr &rlibmie héute hmephooytisieukemia
ar..carci no rc no

¢ RERSRES it St e st Bl S R G M Somonoetic:

c AonbBRIB AR &HDrbICEIRNEh) CARRic ISRBNMRDniEHRIYSAR!
car Cl nonas,; nallgnant t erat onas; and terato

c bgrenvioeis) lelué@m@nplaomadnnehcqup Ilmrdfymwc pPlyaktbating venel

|
pryaﬁn@nqw%:[-f) éfﬂn 5 Alsea ‘g%ﬁ o}%:oy Flém Segc%c;%multlplg n&/cloma
ewalmr@tremkem@))globmﬁ@ml@ Heauy elidi disBdseNinGomeenhodinénts, the
(granul ocytic) |eukem a; chr on| c | ynphocytic | eukem a;

pé@%&/ﬁﬂ@ﬁp@av’@\%ﬁmmyﬁfﬁ&m deRoamyki #ndgn gpwe sgbodiments, the
DefEPaelihaApsliasRIE A ARt e Tvel o

stroms cr ogl o heavy chai n di sease.
| n smnmemhdnhninenﬂsrﬂe&rolbglealaﬁmmori (ﬁsdr(jmpﬂiaac;ad lmlk@tddavith the

sarcqQm, a and jin, so enbo cancer

P o FH T el LTk BerERUEy b 1 rpp g are o
ey B M ISheiRBHE DiQRAS Phri¢hssRAMsedle; BuRRRLBHS d§§é§§e

can be treated with thé spiit bionol écul ar- conj ugat é

a@oldgb@mgedm@&eeAmorrepmaéatelfabm@mﬁmle’s)but are not
| IIn ome f))(bdl nts a@l?ogens R?ts %een{eﬁlg d d}’lg%tglg éghtq)lomorcécﬂlar

Hun ase;

Aﬂmhga@ b$ dilsd:laéeﬁﬂﬁl'elﬁ ﬁicﬁfd@sfo‘i eXa#h§ik bul &ehot IlmBed®, influenza,
enbodi nent s, pat hogens that can be treated with the

sﬁlf}lﬂl‘:a ba?téwféwwaré%ﬁjmga% as di scl osed herein
%l@ﬁatlvfe%b%ﬁ akallgea&r tﬁ N9k ble 'txlghtte& qsﬁ'lg theoslpl1§/ léié)gatolecular

uenza, Virus, éc teria, ungus par asi
[ 38&jjugate ad discloaddiheecie rstmghnn&mp&dlsgosiumemsedltdmaé can be

S PhBAsH, SR b TRSEL ST o5 cone
digfeR8&! herein is a mammal, for example a human. In some embodiments, a split

biomolecular conjugate is administered to a cell, for example a cell in vivo. In

alternative embodiments, a cell is obtained from the subject and administered the

pharmaceutical composition ex vivo, and can be, for example, transplanted back into

the subject such as a human subject.

In some embodiments, the split-biomolecular conjugate is produced by inclusion

bodies, and alternative embodiments, the cell is split-biomolecular conjugate is



[34] In sonme enbodi nents, a subject to be adm ni stered
a split bionolecular conjugate as disclosed herein is

wa@2ovamsaEb9 for exanple a human. I n sone enbodi PENUS200A082665

[36]

137]

[38]

[39]

[40]
[41]

split bionolecular conjugate is admnistered to a

cell, for exanple a cell in vivo. In alternative
eptydudadent el 1-facecoysiem e byt bacheil Expressidnesysteiy) tbattminidizes the
aﬁm nJ;.st ered the gar maceuti cal conposition ex vivo,

a

TmEdR” 8fe1’ncl'ug]9ng§ ¥l e, transplanted back into the

S UD§oRed ertbidimasts, 2 SWIEBLSIRIEGtconfudh id MrsiaNRered to a cell by a
enbodi nents, the split-bionolecular conjugate is

pEOYD CeMPH§INERIME idingctiaisiisen; terepl applégatign; ageninistration to a

e ' [ plit-bi onol I cQnj uagat, e .
CEGE TR og S, Rolh el s B DB oA
epraassoh osyshmikdulatadminismatons Altbgafi os1ppd dpdie-bfmolecular

i ncl.usi on bodi es. . 136 In sone enbodi nents, a )
spIELals eardtesdministership dstloni nselgaadpokyrasteig narpparticdgs)and/or
b¥at§‘ioﬂfe9ﬁ>@s&8€§’” sing; punp; direct injection; topical
applicatron; administration to a subject via

i bt somtieemimidimsnth cudphinetfaspr inntecaleenojugated a nucleic acid binding

i ntral hatic; intranodal; intramycosal,K or :

| HOP BRI BUbS Tt (EEPI0R BrtorD Cuf Al VT theyvector i

S Ritboldukidanm! t8E bIRky EHcHEGH B nfedfl. REsARMMbSdiRkRd, I&RtA also
cel | on prel oaded ‘pol ynetri c nanoparticles and/ or

c serapioyes ¢hd éifpeomedeculd7] I n sone enbodi nents, a
split-effector nolecule conjugated a cleic acid .
o HE e Ren T L G BudG bR BPeR e b B eftsing e
saideic atid,seydtRt € fohexauptd Bt noSliinited @IDNRI RNW Qudha pathogenic
cell by conventional neans. In sonme enbodi nents, )
vENPT pathegenisiN As Bssonpecrabadiaenss, the pethelogic [PX34)comprises at
S i . nu i i d,- i . .
o R S8 SR ror Do AAPHie ] Sl ABIAONIDE (RER i acid
exayuphee danicomptisd pathdged DA DNRN ARNACIS HCpathsgepddNAge MNA of

AT L0 BRGRC EShpTeals, syatideict TOMOSRIIPRYA B gy can be

PO YR S Thethdls 39 ARCRIBPRLERN S 1de FR F8InpRUsk & ot limited to,
aci d sequence can conprise pathogen DNA or RNA, such

adIpatthygeniamila; 5ARNNepdtitisitypd AoHepptitis type Bidiepatitis Type C;

e diment s, .exappl es of h DNA, or A that can .
DTS ele e Aeref e 2 AU et iy iS: &BRovinus

| RRhWAR; feOpir@XFERhe/tRAUVIrhsS pAsitlomh Wiri§Ghapva WhIaStbMegalovirus;
avi an flu; SARS; Hepatitis type A, Hepatitis type B;
HEURQWIRUS; abpuThaptayirgfe AoTsackio airis angagles sies GRIMRASYirus;
HR\eRa vffji?s_\,/buié ylrhd) (iﬁr\/ple, $rvif) QQi]\éh LWHF/or ﬁl?(ﬁ‘ BBX’FI{IHS&)OI& virus;
rotavirus; ‘respiradatory’syncytial virus; papillom
vbthasyirygsapova Vi rus; cytomegal ovirus; echinovirus;

abovi rus;. hantavirus; coxsackie vi ; measl es virus,;
rrﬁlﬁ?é"“v‘?’? AMERf W%P?lojg?ptés Fargetgd piidie sigbomolecular
Hedfjhdate 83t Rse8RPAR0gdHiE Bollbbtiie! 4sh 28 Rt Yiditdd to, a
pathogenic polypeptide that has an abnormal conformation relative to normal non-
pathogenic polypeptide.
In some embodiments, a cell is in vitro or in vivo.
In some embodiments, the split-biomolecular conjugate as disclosed herein comprises
a probe that is a nucleic acid binding motif, for example but not limited to a nucleic
acid binding motif such as DNA, RNA, PNA, LNA, pcPNA, DNA-binding protein,
RNA-binding protein or analogues or fragments thereof.



other viruses. [39] In sone enbodi nents, a target
pol ypepti de targeted by the split-bionolecul ar

W@ oBasEId®e conpri ses a pat hogeni c pol ypepti de, PETYUR208%082665

[42]

[43]

[44] ¢

[45]

but not limted to, a pathogenic pol ypeptide that has

an abnormal conformation relative to nornal non _

pln Htﬁg@emvc epdvloylp@qnts, . splittbiontiilesitarsonjnbadiasdistiesedsherein
enbodi nent s

¢ Remerifes e isbRaS e rbef skt ne e I s S s, o

c Qﬂlﬁ)?élﬁﬁl% detefo? PevotéiNdhin bé split M6 la€lcastafodrdghidisN@herein each
for exanple but not [imted to a nucleic acid

b ﬁamﬁ@t lﬁrﬁ‘?mﬂgaé‘?ﬁ:‘lﬁ’ 24 §W DNAMO FNAR ZDPRS oﬁhmeffgé@m;)tem and
o DA Rt £8P BB R PREbELR s TRLORER: acid or

t haega @blybeﬁhdﬁmbcﬁﬁtihﬁdfs thod¢tegart frofsn Shidsthib asdd JTRE®K Brotein. In
rlses a probe that is a pol ypeptide detector

her gmbegimegisea e%fe%ﬂt%ﬁiﬁgectoapwlp pepiuEdeapiagobypeptide
IS Oy iy LILR A e R TR it
f detgerenprstand istdoe)jughfed ¢t atrtwor@tngird fragmentalo€ iei effetfoe protein, and

bi nd th t ol tide fragnents to the
t Ig&at&ﬁ@%{ﬂngp% oge@eug%gglpg?tg%g ggtsé:tybgrﬁfqugg) the %arget nuclelc acid or
r %Qéi? biypepiek &E@lsgﬁft&QBgaetQ& ﬁgﬂ:lrﬁm thb ﬁct%téf%@tor protein.

effec pr ot ei n. further e di nents,
pdlnyleﬁ@p@sp@et af éhfememnt pTV@tl'@PIhPIIOSldaS metllde@tbmahtﬁblomolecular

pgoﬁ/ R%a[%et: #;grﬁ%%s?%%%si% 18%{%& %lleg}gg px?l?eag (ﬁléet s&@?—sﬁfe&or polypeptide

pﬁ@gmem c6mPALY A gedseevd §olAbepting fragmems &/hidhageeshoffugated to
the effector protein, and erein on binding of the

dBﬁ%Ph@O@fPrPWéS whetsut B splitcrtiicior pelyppriidedFagaents pombiine to form
oS AL R KGR R hEE B Pl S AL o
applgptptilk thdrés peblent initisantd ail @am\made;sayanalﬁad telldeat h

lit-bio ec con ate co
B TR B e SRt TANBHGR RIS Safsthodste egtgancer with a

Pedly &Rt {fiR-bidrRAERMSconfERlel £ nthd E@3prisi: con}fctmg a tumor
pmﬁ'/me tide fragnents ich are each conJ ugated to two

oeelhwit tlpﬁr@&ie-@a ét-effwt@molsphletwwéledt)dilne mpdit-gffeggor de

f r agnent forman a ul )
| RO LM Sorp S RrRet it it Parblag e pucteic

t acig ot tapgdt YpBREDER thital adsSciarpadthethetarddet dikadeR dn@wherein (ii)

cell death pathway in the cell. [44] In sone

etissalifreiecsor pohwpeptide Bagmeniy eambiag (pfosmiagastive effackdeolecule
t I
o SRS ol il R s RRALRY b PUSPEAEHSETs
c edsbciadet] withhtae aahdr. deat h split-effector nol ecul e;
th I t-effect I tide fragnents
R Ealrbbbe 0 oo o POV B S GEER rogen

t Hre&lon R £E41 @é&ﬂfjqu’l'i bhfi‘ﬁ(ggéuld}%}fﬁg&'é' tg . do ns ng,

associ ated with the cancer disorder, ere n
contacting a pathogen infected cell with the cell death spht-effector molecule

wherein (i) the split-effector polypeptide fragments are conjugated to probes specific
for a particular target nucleic acid or target polypeptide that is associated with the
pathogen infection; and wherein (ii) the split-effector polypeptide fragments combine
to form an active effector molecule in the presence of a particular target nucleic acid

or target polypeptide that is associated with the pathogen infection.

10



the split-effector polypeptide fragnents conbine to
forman active effector nolecule in the presence of a

w@aoosi1aithar target nucleic acid or target pol ypepusme7/082665

[46]

[47]

[48]

[49]

[50]

that is associated with the tunor. [45] In sone
enbodi ments, the present invention provides a nethods
t én sm@mbocb@mt@ a celhdeash F}dﬁ -bignplegulartanjugatet ik useful to kill

ig%‘ S co p eg&[ﬂﬁorl(é%gﬁ{nn c aic all'}l%((?qet H}oﬂo% EBSQPF&%C for
deﬂztrhlpls It)drg&t netleRCicads dmérgéttﬁo@ypey&t]@d‘sewlﬂclﬂ thanigBéh the cell as an

spl.it-effector polypeptide fragments are conjugated to
pra%(é@ g&é@'ﬂmlw & soanep%mwwﬁaﬁs 3 @rggb nueleislesiddone pell death

]t)lﬁltarfl&ﬁt)le eCt ! @.Eg g@% alnsbn@g' e?fé 'o?%ﬁ)qoxwotgghet L]l?ch as, but not

ogen 1 n ereln

Sﬂllmltedeé fpéﬁt i3, lgp‘ﬂ@/(leﬁm)ﬂﬁllf (mgmt(s rﬂsmr)bpﬁﬁe(gh@ﬁﬁxor pPo0 (v-
ct|¥ ect or | ecul e in the presence of

bR rgEPAnt ?Sé?refagemaﬂaﬁreqfa%@pa 613 el drath splic-
tBﬁﬁndl&:Lﬂ’a?%Q J'U?ﬁt@@arwbé Gsehh@ d%EJ%%%ero%&t‘em J)faglrogérﬂc

sone enbodi nen the cell death split-biono
conjlaigacid, wsrthMgen@s, Lf«pﬂ dxappld, bucmrbimitidng irdluenza, virus,
cal nucl ei ¢ actd and/ or pat hol ogi ca

p@?@%&b PSS, GG PR NEHSE t ar get nucl ei ¢ aci ds or

t & @b @AbYRRIRAIAAS vithd BRekbRAFRN ﬂ%fo‘ihﬁ c@ﬁx{phsﬁg AIDS/HIV;
ef fect. of the athology. In sonme e di men a target

naekeily; SARE: Hepatdisdmd Addenditis tirietB:Hiepetlis Epeat: 1nﬂuenz1a

nglji%éﬂ?t g'f %eﬁggn% %@Qggr}ﬁld%e& i ng %gsg nh.l‘SOVfc’ﬂgg fotav1rus
( m@bratonfiéiméwam&)ls pﬁﬁﬁloﬁ@agmjsupmbov@p@ﬁ)s cywfpalovirus;

bl ; .v-erb; v-fos or. variants_ thereof.
AF? P%Véﬂsvaéaoylm%ﬁ@@iaw% SO¥Sa6lHE Virys: dnewskee yirhy; mumps virus;

C o9 31r8s; pRNo lQ’?ru 1See)| Q‘ngﬁe%{’laﬂ aﬁ%pﬁﬂg Al SRk %ianvn'us

or pat hogeni c nuc ‘el ¢ acl Were a pathogen is,
extheplieysebut not limted to influenza, virus,

CRESETS B MES o BB Sl kp a5 i ob o s
C B1Rid1 Sdult icofuDE b Mefid Ybrabrgbli n@‘lﬁ@amb@@ﬁtﬂi’é& polsMB@etides
A; Hepatitis type B; Fbpatltls ype C, influenzia]

vé‘thc@él |bat G4 diaritsdlite.us fmHSVNPe; WS y-Rbl; weﬂuefrgés,tv-fos Ml
H’E& hk%%}aﬂlowsév??d%r ot aYI rus; r eSpI r a.t ory

ncy 1& vVIir ma virus, papova VIrus,

cwnomeg adpout dtlss presdnt B¢htidis theadpliv biok®lechRPtaVL S is a
coxsacki e V|rus neasl es virus; munps virus; rubella
vAFgading splitdiginplegular apiygate opnrisingsspkifrcHaeipomolseylg, wherein

flys o ghf E‘Pfect@r%llyipp}ﬁll{léjﬁa%ﬂérﬁ@so %%??east[t% oi@uéﬁ@framents

enbodi nment s ecul ar conjugat
c sihllchdﬂat:ztchsqohjugmd hoivecer Iaoreqmoiyasg'ahaelnsthej geftelffettor

B e o % 3 555 SELYIVEL LS SR o

Vagﬁﬁcul\ér R RA nuMefeQid dyltarfgétoﬁcﬁfﬂfﬂéptlﬂé fHdBislch 1 P8F ddeF S or
1nduc1ng the degradation of the target nucleic acid or target polypeptide in the cell.
In some embodiments, a degrading split-biomolecular conjugate is useful for the
treatment of cancer, for example, the method comprising contacting a tumor cell with
the cell death split-effector molecule; wherein (i) the split-effector polypeptide
fragments are conjugated to probes specific for a particular target nucleic acid or
target polypeptide that is associated with the cancer disorder; and wherein (ii) the

split-effector polypeptide fragments combine to form an active effector molecule in
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[49] Anot her aspect of the present invention, the
split bionolecular conjugate is a degrading

W@ piosti3yponol ecul ar conj ugate conprising a PCT/US2007/082665

[51]

[52]

[53]

[54]

split-effector nolecule, wherein the split-effector

pol ypepti de fragments conprise at |east two

pleypessneadel o paagerdantareghiusteiapad entingas on)ypgeiidedhatas asaociated
or .oy e robes, wherein the split-effector pol ypeptide

orI. . .
fragments conbine to forman active effector nol ecule

I h ff@ePERbRIGentof a degh@itig St diorhGe@Bir ddfilgBictis AGCTHSE herein
target polypeptide that is capable of degrading or

i Halseiuhgh mRdodelpr Sirdrsagnensiof prpathogeryireqtign) the eethadogtprising;

t - pal j ' . Iy )
RS o % ARRR ot LOPVA e ool b P A sor el
| svhueaf @) theeplitdtéectoratypeptideofragasmtedre chgjugaedmirebes specific
the net hod conprising contacting a tunor cell with the
c T2 Ragtigt éﬁgﬁ&n@eﬂ(‘e&l pr meéeallyes:ptd%ghaéimawa% with the
Sphinb sl - Of. I b I ' t :
o PbeE R ILREHO, SR RRRL Lind A TRRLS: BOSpGRL AR Bmbine
oto foamgetacpod ¢fepirindeetiiain the passmei cdgdrtisutan tarhe nucleic acid
cancer . disorder;, and wherein.(ij) the split-effector

B e P B e el SRR Ratibe pesPiecinletich, o
Y
efd Reiher e EmEhS, 4 MPRIiRE §ARMENAbcBalR@hfugatél @M disclosed herein
target nucleic acid or target polypeptide that is

asssefuhirearetiodhfor tee treatoent of 8 uiscpge gridisondgr, the method comprising;
e ' t s, a de in it - bi,0 ec onj ugat.e
CTOREL TRy s B AL LS BOORRASRUL Hpphstente

t ndateire() thefsplt-¢gradchrgen pepti dclri@hentd &€ comupAed to probes specific
cqonpri sing; contacting.a pathogen infected cell wth

t HE %@F‘Pﬂg@éé%fﬂefsfhlchlﬁ &4 ettopsct Rplveentids; thatfiessspdiated yith the

t i 2 . i - f .

. Egthé n 1}15:%{1&?, Gh wHRY Q?IHH: %ﬁ}t-eﬁ%%li‘ gél?})%{gﬁg rfratgments combine

nj ugat ed to probes sp or ap ar get
nticfoemanaciie efect@angatcypoinbe ptaseecetdfatpartsubss sogétaeldic acid

with the pathogen infection; .an erein (ii) the

obi frdeb po BBt Tty bisstrinet prdhe e E ongiHetE o T or m

ath §hd MBbALiMBRE Of dARABEHSRItIborh B8 NE8teQk dsclosed herein
particular target nucleiC acid or target polypeptide

t kragets thealogradatzaneef aditgdet nirdeip acidotyeh ap pathelogioal nyckdq acid or a

In fyrther epbodinents degradi ng. split-bi onol ecul.ar .

O PP S A e B PE pRiR Db PSP EG G §F acid or

t begdt peBipoptide i0ideatifled 8ABRIAE acliSO [RYpeptiti& tARLIAREt of the

corrgri sing; contacting a pathogen infected cell wth

t Rethelogy. Igsamg capropingts, adyrget nysleacanid forglegridmgsplit-

t I - r I '

o o DB E en @Rl B Bl e ST SechE Ruch s but ot

n_h':liie&ti ﬁo,@@B xtJIpUr gpHr (}?ﬁnﬂ?m%@m;idpﬁé (vhmagc)] %ﬂ%ﬁ%ﬁirﬁi b0 (v-

W at hogen infection; a erein (i e _

s &C?ﬁ Ve bk &t 'r"qﬁfgﬁyﬁé‘ﬁtqrdé‘nﬁ?té&?é%ls‘&]é%ﬂﬁi‘ﬁi}%taod%fi‘%lg split-

aBicardiéciir ebhjagitetal b 866 dbt@ctu}fatlﬂfg%ﬁl%'}?&eﬂfor%atho enic

particul ar target nucleic acid or target polypepti dé

t hatleic gcids worsi aapaghap gen i 4 ferhaxanipbe hetenot fimdied de thdhuenzas Sirus,
egradi ng split-bionol ecul ar

I g Sone enbodi rreqt S, a Sﬂ

c ORIl WS PRTSLF 8 ¥tSher ei n
In some embodiments, the virus is selected from a group comprising; AIDS/HIV;
avian flu; SARS; Hepatitis type A; Hepatitis type B; Hepatitis Type C; influenzia;
varicella; adenovirus, HSV-2; HSV-II; rinderpest rhinovirus; echnovirus; rotavirus;
respiratory syncytial virus; papilloma virus; papova virus; cytomegalovirus;

echinovirus; abovirus; hantavirus; coxsackie virus; measles virus; mumps virus;
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targets the degradation of a target nucleic acid, such
as pathological nucleic acid or a target pol ypeptide,

W@ oh/136502 pat hol ogi cal pol ypepti de, where t hePCHU§EN7/082665

[55]

[56]

[571

58] !

[591

nucleic acid or target polypeptide is identified as

nucl ei c_aci ds or polﬁgeptldes that effect of the

pathedi yiys; poHo ggmes bdilYeHt 9viaa andfogbird flyclimpcebats rus;
radlng splitbi onol ecul ar conj ugate encodes an

o%@%@éﬁ@gbr pr o- oncogene, such as, but not limted to,

p@@smﬁﬁ Snbadidntsya §p‘[ﬁ)b.xorﬁ&&m(léir&%hjugﬁé5sdch —aﬁﬁ@éradxﬂ? plit-
%ag jun); pp60 (vsrc);, v-abl; v-erb; v-erba; v

iapalpaiarcontvents oy usehyl fier aeseting nycleis agidy Par gRg polynucetides
SQL#J%' PIPh&GithiRdd 6 Ov’UﬁHQa}-x% ganghe, Hﬁle@ T ﬂ%’o&‘:&-fo%, M1
pat hogéni ¢ protein or t ho gen I C huc dacid, were’a
p@tdtelgewmsshkefpamcfhesa(wmm but not limted to

fl uenza i rus, eri fungus, parasite or yeast.
[ & fom%mghﬂ%m@%owrﬂ\é amoleilanpiieaessishins degading sh

9 UHRL 16 cbitiu ggte iR 'T“)Mhe Fehenf btk m%@@or aRAAL! i&Sciated
type A, Hepatitis type B; Hepatitis Type C

i mfithube zxmessmofcaeialtfwloga% molyipeptgie, Hisk-a2a rmsazedi hnd/or

ri.nder echnovi rus;. r.ot.a

ARG BE AR AeplRe SR SR sk PR LR it b
Vinewt®loghdl 8RBGR; RYdrey Hise@eh RARKDYA4EulaP QL Ess Bepatic diseases;
hant avi r us; coxsacki e virus; neasles virus; munps

virflpnmatpe] discages: qusticbroses; wpwradegenprytive disgages; linflaavthatary
ag%eg €s; tﬂn‘hﬂl ldlrlj]%)\{%ﬁrry §nc{ t%g ?Ikg IKISBltﬁ% em% Ic'lwf‘nenY X lé%grading split-

ecu

c bmmtg&ttﬂiar cSt!ph@atﬁSs akegul Efdﬂ thg tﬁahlehbd)iofmwcﬂﬁglbﬁ fdiseases such as,
' for targeting nucleic acids or

con ate is useful
§P§%qq lifegrin tletemess Qweweaﬁlunwom&fhspasﬁa kaslgingqn’s disease;
b -erba; v-fos; M
pr I tyet?opﬁic R&ral s\éIe%éfs (avLﬁ %plne}{ f Or¢ tniuty.

ein, virus l'1ke partic 56] In sone
e Hboticnespest, ofahspﬂesd:m fvenodre ¢he split bonjolgatae cogugdte sa

© R sl P D Sai i EOMp SR E oo BBl il prberein
t e PRReFsEbObINepfdOBhakag b&ﬁ*msﬂ:oit Y&%Wo%l)gy%ﬁﬁﬁb ffgments

a nmutated and/or incorrectly fol ded pol ypepti Such
d mdeehsars epdhicdoningater de tee er mote Mrpbest & enem the eplitaiftsgioc al
h %@??@?ﬂgl ggr%%}/s c%l estaifg %rrl gclat?v\é/egeg Segtlgra gnoijecyfeansl e presence of

f alpaoRiubir target rnadlegsener @tthﬁget pblﬁmes that ﬁfdapmabmeylsmzmg the
diq%lgase ; i mmune disorders and the like. In sone
i tpsfsscondapiedgicaldi ng spl i t bi omol ecul ar conj ugat e

st Ecﬁﬁé %B&aneh@ EJﬁﬁEgl‘g%gth’fnoﬁa%%cﬁia? g&%@é thé&@&&s%d herein

not” Timte mer' s
Hoart bavgtedno sreaticaras cthe Resthodneomprising] sewsting amymtnr aglhwith the
(ALS) ,

A BB BB S kB rmns
bia%&lnﬁf‘g‘d{eﬁ lto pRIBEHGRERIC f§r @partlcular target nucleic acid or target
polypeptide that is associated with the cancer disorder; and wherein (ii) the split-
effector polypeptide fragments combine to form an active effector molecule in the
presence of a particular target nucleic acid or target polypeptide that is associated with
the tumor.
In some embodiments, a sensitizing split-biomolecular conjugate as disclosed herein

can be used to a pathogen infection, the method comprising; contacting a pathogen

infected cell with the cell death split-effector molecule; wherein (i) the split-effector
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sensitizing split-bionol ecular conjugate conprising a
split-effector nolecule, wherein the split-effector

w@odoppalond de fragnents conprise at | east two PCT/US2007/082665

[60]

[61]

[62]

[63]

[64]

pol ypepti de fragnents which are each conjugated to two
or nore probes, wherein the split-effector polypeptide
f palyepitds foagmsintseire corfjugatedatio pachds\speafi¢ &utagrartinullaz carizet nucleic

in_the. presence o articul|ar target nuclei.c acid or, .

¢ A0 BeATELEEr He PalR oottt 8PS BrS1R dSiherein
C@ili) th eplatdfrRttos pEPERI fRGRTHNE cohble oM@ AR active effector
enbodi ments, a sensitizing split-bionolecul ar ' .
c Hijlesyln ia thesprgpenck o5 patiievler reeanugleicasidritarget wdypeptide that is
c 'y h 0 l.sl.ng; contacting a tunor cell
vm%%ataﬁgt‘%g‘ ﬁ%é’ggltgﬁgns%ﬁ{c@gf fector nol ecul e; wherein

(ilp sdheermpdditnendsf esdnoitizingl spliebilohtbechlad goR0fse a¢ @isclosed herein
conjugated to probes specific for a particular target
nirEBes hegegrpdation ofafareehprgsie geidgrich papathglogicabrychgieacid or a

i a i r K i [ v .
e BOEPREC SO oA VOREAIE, Lt 0 pis

atdrgstpobipepiideas identiGed henualeit hadpoesansptidés that effect of the

parti cul targe ucleic acid or .target pol ypeptide

{ RAPOREY oo dhadlivenie oHe ceMBIeie fasdforaseayrane spi-

e BRAGH1BRIMr Tonfag 8B RAEdded b Ondukehd oPhBIRACESME M uch as, but not
conj ugate as disclosed herein can be used to a

prtisgén HOAf BTY, ispH) (w-fres)ned haab) cpifplvisy Oypo T@agae)i prpo (v-
2 FSJ{%?’: I?—OEE 2’6 'rg{\g%?d v~ ?esleér Vw\ﬁﬁé? g:;t}hhe??ol%)e Alt?{ggt%etfy, a sensitizing split-

e ecu
s pidniol edul @ cbajupak pe b Lstd th da@BRNp ShadeicGRMeTRRthokehic
probes specific for a particular target nucleic acid
ofu¢lgicgerd. peraprashogse it hor exasples sucnaidisitegite fnflugaza, virus,
p ' 1.ap; wherein (ii) the
sg%#ggg??%%%gﬁﬁ%@ﬁyﬁgggfde fragnents conbine to form
ain smié sebafimentsothe vhesusklected fiohea proapeos@risihgAAIDS/HIV;

ticul t nucl ej id or t t .pol t] .
P Aien F5! SARSE R iranh L HEPauke Rorsch Hommels Fhe O odpenzia
| RasQIB; KIRSHHEAS:-2;31$eNE irfddgipad bl irad ga%lvg'gy,!r@{avirus;

conjugate as disclosed herein targets the degradation
ofesairptarygemeyiiad v papilldmasviss; pepopaving; ogioowkalovictei ¢
aci.d_or._a target .pol ypeptide,..such as at hol ogi cal.
SRR A e RS, Pt HiR ir s mealsh e rppseyirs:
palbefiepirugolis virdgHIV-T, eliVaH; Avah @h&/oaBird HuQkrus; ebola virus;
pol ypepti des that effect of the pathology. In sone
eRHYWEREs, a target nucleic acid for a sensitizing

Sl kdd r 0] c n Lar

P OB R AR B RSRETN B

gptndlecul arednjupi ;)sl( usafil ;forgﬁ@e(iﬂlg gi}tﬂéi'c afiﬁ501( @a@t polfhucletides

pp60 (vsrc);,. V- , W-erb;, v-erba; v-fos or variants

P Resnty U%@%téaﬂﬁggitvpeﬂvwsaé(-@aéﬁgﬁ-%rm-ﬁ'g}, v-erb; v-erba; v-fos; M1

SptdidiRi ARI&e Paiicl&qViPEgat e can be used to detect a

pat hogeni c protein or pathogenic nucleic acid, were a

p&t $rogreembaiiments, aspditablcenolbararwotjulgatei uell ag eensitizing split-

igflu nza, vVirus, . : o

1omolecular conjugate comprises an effector protein such as, but not limited to, B-

gluctonidase; hypoxanthine-guianine phosphoribosynltransferase; $-lactamase;
carboxylesterase HCE1; peroxidase enzyme or variants or fragments thereof.
Another aspect of the present invention, the split biomolecular conjugate is a survival

split-biomolecular conjugate comprising; a split-effector molecule, wherein the split-
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bacteria, fungus, parasite or yeast. [61] In sone
enbodi nents, the virus is selected froma group

we@eopnsxing; Al DS/ H 'V, avian flu; SARS; HepatiPCEHUBS300T082665

[65]

[66]

[67]

[68]

A, Hepatitis type B, Hepatitis Type C influenzia;
vari cel l a; adenovirus, HSV-2; HSV-11; rinderpest
r kffaesor palspeptidh fognents comprise/itrdenst twcemiyp@tldtr fragments which are

S r.u api |

S pRlegtbnit o BERLILGTR: Whtin MR Coticlot phpmgpriae
c@agmekﬂs @omblinédo foransl asiveiefivdor ﬂiumaﬁle\m tHéSpredeHEEt Pparticular
virus; polio virus; H V-1, HFV-11; avian and/or bir

f faggstinugleic asishprafarget prlypeptide thay iy qapalie of Btjating agghhsurvival
| ar conjugate, such as
Sg?@i ay s Phgmblﬁ?g 9% Eeala‘} &WR{: gat!

I onol ecular "conjugate is useful for

t du grahé agbaoditlenisca acrvdrsl @ﬂlt-barngﬂécunmlcysmughtetas dslosédChierein can
but not limted v-src; v-abl;

a%'s mped to teeatdisase gk dlSWldeb rﬂaﬁ Iéﬁthod W#lagsmg KeNi3sHing & fuseor cell
( VR the Léﬁ&aeakmspm ere SOP G TR Rherir? t'hE ,p Cégfég{r%& WbBbeptide

conj ugate, such as sensitizing split
c (ﬁmgmgats @ra:mmxgasadsio ambef spctfor fopa pmeeuculastacget asgcleidoutid or

et bR e aSp Bl AR katth AS e AT Wi e

C SpIRCFIECRS By RES R pm Ry QRIHRSS BA% Xﬁrﬁctﬁfe e‘fﬁEﬂo@H{(ﬁecule in
or fragnents thereof [64] Anot her aspect of the

piesptenFaolehpartenlan th@esqutlc B¢id oo fagel Ipakypcmqeugatle agsgciated

a r.yj it - gate C risin

SRR U REE TR LSS bAoA S BERE BT o
polonpepduldeohjuggerp iBcloedlidrsie iabsehg dst trdatent of disease or
pal ypepti de fradgments whi ch are_ each conjugated to two

oflishiepisgseasened wiB cell kpst pepaphef the éﬂﬁlel@gnrorwlgﬂaéqo@n digorder is
f L aQPBRRUSYiBPHReRErelQor OF J@%lg@%ﬁl}% dgyteg chrgglagﬁ%fagp and/or

in the presence of a part nué elc a
t mcgetctbofommﬂmpu&t—am dus te &[Eadxbf}asmbn pfia pathdlopg@alanucleic acid.

¢ Zrlr fon%%'l %r\éﬁ) V(fl Wegtg;%g\a p:l’,é E{ogrll r%&ll]&}geﬂg gg leé:lgsetdmereln can

S B skl iPIHe R G Rk oﬁ@i@éddgs%u%h as n@lir@l%k%ﬁﬂs&@é %Jhe?%ﬁ‘sease
be used to treat a di sease or disordéer, the net

c errgrovesanlpr disspreabenatig discasemontlammitony discashe cysid ﬁbI'OSlS

d ctor | ec wher e th

S SR 5 S, P Eh LRGeS b g ¢
phaheﬁ)gﬁﬁla@llséasés duoh ag Abaelrh &t Bisedsa) P@itinpusil €di6ea36; Bhrkinson’s
or tar getggmgpept ide that is associated with the

cdisese: 4n f< latgrd SW/ﬁ@ﬁ’éKﬁL@D ispingheord jingy- ef f ect or
e T I 1 AL g

t aplgdnomukebldalcccmgngdteo:rorﬁ;msggt a palitypeptor ﬁ&)léd&&i wihsrein the split-
In.s

o BRIP4 Bt Fo pesecy Ao RSP et which are
c @ﬁh%ﬂ}u%a@& tSIPEHORBRE &I PhérdintRE5l-FREto} pEFHEFRTRE

fragrlngligigmglrne to form an active effector molecule in the presence of a particular
target nucleic acid or target polypeptide that is capable of replacing a dysfunctional or
lost polypeptide in the cell.

In some embodiments, a proxy split-biomolecular conjugate as disclosed herein is
useful in methods for the treatment of a disease or disorder, comprising; contacting a

tumor cell with the cell death split-effector molecule; wherein (i) the split-effector

polypeptide fragments are conjugated to probes specific for a particular target nucleic
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di sorder is associated with cell loss as part of the
pat hol ogy, or a disease or disorder is associated wth

w0 b@saxpessi on of a pathol ogi cal pol ypepti de, PETIUR208%082665

[69]

[70]

[71]

[72]

a mutated and/or incorrectly fol ded pol ypeptide or due
to the expression of a pathological nucleic acid. [66]
| acid onerg@trbolypemideshatas asgoaiited withghe cansendredrden had wherein (ii)

C PRGN Tt o aEnCRC i it ot Bttt Setdfor motecute

KintRe Predért@a% @ pakRUMl A¥a& GuLidlc AiS&aaket ;%ﬁg@éﬁn@e that is
di seases; inflammtory di seases; cystic rosis;

n@ﬂﬁﬁ@@i@@ sntrthe fiseasgios é!ég@gr spelf mm@mpleoh dsaseer disorder is
i SQr n | ogi se such
TR 8 P Sur B RIS Br oM TR RERA 3PRRE T
dpaggqﬁmeangmtm@mbnc Iateral scl erosis (ALS), spinal
cord injury t her aspect of the present

Hvsomg %ﬁb‘)dﬁ’ﬁ@m%’pﬂ“l qffes'ioes ﬁ@hyeamdérorem&)/gs&@lébw%e%%xy

s I

S Bibe; AR R o P U oI RS of apment fhercot.
pa)dsycpleq@tl wdth o disgpeestich mﬂprelxsmpmta rieaaﬁbglt:amhsease kldney disease;

E% fra ment s i ch ar e each c ated t

bty CB iseisd prply b g*bﬁ HRTEerLEs HH6yis s
f hAHORIYeRer SPVEY i G5 iR ABry ¥R, ﬁlfn{ﬁﬁé &Eorﬁ@xls%'éin%les of
in the presence of a particular target nucleic acid
t arogehsepsﬂsylpélpiel, the exhaplei buteapnds|lanisdd tpetphmuilanglyatmphy, cystic
dﬁﬁ%yn |g? or | ost pol ypeptide in the cell. [68] In

8 a proxy split-bionolecul ar conjugate

a&nﬁth%ﬁés@éﬁd)f Getent FvuRfritelated t68 phasachRidaN@mposition
treatnent of a disease or disorder, conprisin
c ety least oreoet the splitiqmolpeidarcenjugdisa andisclosed herein,
s r
< abieiEnp BffeRlactR| B s BrosiOf Blhrilodifferic pnoparticles,
pprhaded pethiat leastfone bionpaedularidoajughtes.get nucl ei caci d or
target polypeptide that is associated with the cancer
di sorder; and wherein (ii) the split-effector
pol ypeptide T regiEfbEStaiiTIoN OF PIGURRSACt i ve
effector nolecule in the presence of a particul ar
t Ergyeet 1 sheovsei ?@haoatdc ofrtatgated &illipg by pgthologisalt dells wiith a Split toxin,

ot B ECi el b R BBl oL BRf e Bl AL et

| o$% paéteﬂle@lr@aﬁaaot%woﬁamc@mw@ﬁ tdRyis haluést lifkieako the RNA-
expression of a pol%feptlde within the cell. [69] In

s tavegnipo aiintfe hich bind pathegentr RNOL grsedstivered oo gelfsrfoney the
SB loo hstpéa gﬁj rFo ul ur?o ﬁlg%%%lro%?gﬁ%éhiq%? @H@Pjé gﬁtna%pamcles,

Punct ol ype ragihen

asaamlcammﬂomst |&toa) dathegsis RBUCRndsgenbwy o gerit RN\ or RNA of
neurologlcal di s ase gldne di sease; cardjovascul ar
dV el Eigin) pEFsSRY Q0 m%%s isgasefl s i f1ys TS dhacse abnormal

X Fs And s bREOS éscaﬁ@}ﬂrﬁg@@dﬁQEQ '01\691 LSERABRSof a split toxin. To
anpl &s of.

anmat ory di seases; | mune I sorders.
s avxhd powﬂ:&s degradution by 1ntfa9t|ell\dxamm:ll® -lyboenameesnoipstable
H ofngonucleotlde anafo(iglé nglg bg %{sedr ophy, cystic
Figure 2 shows a ribbon presentation of ricin A structure. Two major subdomains in
the ricin A toxin (RTA) can clearly be recognized here: domain I formed by several 3-

sheets (arrows) and a-helical domain I1.
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fibrosis and the |ike. [70] Another aspect of the
present invention relates to a pharnacol ogi ca

w@oip03i7oe on conprising at | east one of the spPCT/US2007/082665

(73]

[74]

175 ¢

[76]
[771

bi onol ecul ar conj ugates as di scl osed herein, wherein
t he pharmaceuti cal conposition conprises polynerlc
nampﬁair shastsebe piredtergdéd Thl-AMit 1 gemdusiondab$dwolatic diagram of

T A L LT R

cehé Sent\tiomr@%o‘éﬁj arid teRXidie (tel)dribhtgtioh) ek & furdbdrthgbase@levant
reassenbly of a toxin for targeted Killing of

btelalspomtwsgls%er@umdlmtﬁ(béhl&%@tarlaéla@ms@f éffﬁhmkMLl fusion
AR, eSS fnd & R RERRRLERC PR B M D)

bhmﬂetﬁtde@a IlﬂehylvdﬂQHd exony ex)@pnwherdthu gaslt 3 edcleetidecd fake upstream
(pol yneric nanoparticles, cationic |iposones,

P&ETY é}ﬁliatﬁrdNMq%a%&ém%ﬂW@@ﬁ .hevq#ml%germmsmgt because of
Y b bl Db THMEA SHESE 1B dhehhel DS B PR G bind b AMLI
aeswal.fleddihg tortwe AL prodects prqdmdtalm scenesp:ﬁrdntsy Irod manority of
Ricnif oap Rrsdl S E5etedS e £ BruLiFagRS shorter wanserip

owlme&u&mqtéxeﬁ 2amRd %&N§§1@1c@§: tHS %zlam[Jp%]ml%h QEER e primers;
shows a ribbon presentation of ricin A'structure. Two

nitjeorumhebdsfraitn thei 59 nugteotifle pesition ehdaph prRmMA) (\carDongen et al,
CH |y be recogni zed here: domain | forned by severa
b- "Sheets (arrows) and a-helical domain I1.[73] Figure

SFiduens slidves the etohdarg safictarelfrkdibédds foeme A eisiosf féh (Predict
Schemati ¢ di agram of the exon/intron structure of the

TELOtﬁﬁdHﬁM}I"’ @n@?eﬁ hvioppletnd; syegeptedzitpg i prejoipysplitting (arrows).
%l &?@ﬁcﬁy&% nﬁ:ﬂ?& 6@e§?§é§géﬁt§kﬂm&r 'aﬁ&?%gérng%uﬁmlth

ering, vant ol nt region
[ tmigcﬂapecdﬁ( bmgcﬁmhken‘adesdndidefgadafmmbutbluhs ¢l ZKMSD Hauneli Dnshows
tr scrlpts e nunbers under the fusion

JREEpE B R G ?gseortsw h S oRngls B Fhopdhe

I ew&hlwc{;tﬁmfb ofaKE GRIi RIS gbhEc1bArie “(lé}%se{ﬂ&t%y%@ém dethe5’ end.

t he upstream gene is indicated. Mst t( 21)-positive

pBﬁmfé ﬁ@hhwve chergistrarog epunlingred ¢rd qein Iﬁ@gmastemdfm@dlﬁed
al.ter t I|c

e Tt e N S e L

pﬁ@@m@m$cgmndmﬁhsukmhgnnﬁanﬂat|ents In a n1nor|ty of
patients the AM.I breakpoint is located in intron 2,
r E6yre ¢ AP gruchie pethethregkpeint sraugneeHoutLAMLI exon 2.

TR By LGRS LB A CR R o

pesiid andsp bndesicd of initi@rspliMarintRoMigen?’ £th@ks th@39)it points (shown
as “)of the RNA tested. The following considerations were taken into account to
determine RTA split-points: (i) split point should separate the activity-important
amino acids between the two protein halves; (ii) split point should be located within
the unstructered region (to introduce a minimal structural disturbance to the split
protein halves); (ii1) split protein halves correspond to compact folding unit within the
full-size RTA. Letters in BOLD ITALIC: active site (Y81, V82, G122, Y124, E178,
R181,E209, N210 W212); BOLD UNDERLINED letters: amino acids crucial for
RTA activity (R49, N79, N123, R214, R259); BOLD letters: amino acids with key

structural role (D76, R135). Panel 7B shows shows the ribbon representation of the
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[74] Figure 4 shows the secondary structure
predictions for the A chain of ricin (Predict Protein,

woRW8I183799 E-f| - sheet, L-1o0o0p) and suggested siPEEUSINT/082665

1781

1791

[80]

[81]

protein splitting (arrows). [75] Figure 5 shows as
schematic of ricin fragments cloning and protein
c B strugtuag.tTve magmsulsqgsvemma o rosfin ddnwiel(BIN) desshown: domain |

S e byl et o RS e st [Pt 70).
' N kd BShovReddRh léﬁerﬁﬂ%\’ﬁagﬂéﬁtsm& @Enescgﬁtéiﬁ&d‘ﬁyeP@f{ én'a%urlﬁed

1 fied oli gonucl eotide wWth pseudo-cystein at the
ehyi PCPadefhn Bocahons malmrtbﬁi\lsmnym@f fuswnpbf m]ltfRTA pmtems to

e VBRI b SRR Rt fs S R T st i sves of

I ek frh SRS BdrreshBidt @Bm td the l@kﬁé&éagor@@rmml 84 HSINFn W, N3n
6 shows a structure of the breakpoi nt sequence for

ABLO bp, 770 G5 1 €21 4§ﬁbm§3@ %@Mﬁaﬂ@mﬁ pritners &mrmgalm d

S n ds

S?ﬁggﬁc@% S?%i i{cp S]lb Q(Hen 8 1%1 B{adr%fg? c‘%%ﬁ%ﬂfo? r)al Leys ein,

S plhiet npaissairg). Asteowioniag n) Ef cdthLRNéellﬂSIo@d)g Hﬂﬂﬁ, the identity of all
faoll owi ng consi derati ons were taken into account to
det-ErmpgiaiANdplraamaesdy wesadditionallp confirsrind yralieciby
sg&%ggg the activity-inportant am no acids between

the two protein halves; (ii) split point should be

| degured shawshS DS P HIpstein et pestbn picons if the drode-adiygrepaations

ey BB S pret it BEL RS ok R stig Rl RE A enes fused
cenpaghi. fcRlidiweg: Maiidedwi§ B fbt ifRicty z“ffmemw frTd-8t difeent
in BOLD I TALIC active site (Y81, Gl22, Y124,

Efehgherfai@s fE20g, (3RIDO3 We (BRF¢) 8@_13 IUNDE‘FEDl NEBI! teanperatsres,

SRS A FRUELA L, FTASEL L (kY NS
SRITUCHrdtcihs. DRLAE 6EYBqudRl 8erinRaRE the 1By hRRVRi SO thhe

ri bbon representati on of theRTA structure. Two maj or
s utsgoter a300E iy inostrapproposierfol RThEr eptanigtownf pdotail exptession.

T LG e SR SRy e5sed ERby BR e b sotubl
C 9P rRomRbe ff&tlt)ﬁsawmu@ueﬁoﬂés p&RSnRAYE mdat@moé’%ow 0.05

and purified by PCR-clean procedure to nmake
Nana.rinldl cohcgitiatisnsodf iggidet (Nl Gtredrn s»ntycshpmlemtﬂ 0.1 mM

CDPRGR B aels 1okt 1 008 ZEB o KM Al s TR R Lefllar protein
C(ﬂ’faétﬁﬁﬁ %}éﬁ&msm‘i&@of ﬁ@mﬁgﬁa&@ﬁl@m ones) k- EBSIEDa: Neth ~38
396 n 510 bp, Cln 681 C2n 474bp, C3n 360 bp

( Mé?él & P lePp. hB}esia@aciqnym@atﬁh@at e PR N Arfragments fffmuently
eﬂ%@l‘é SOl e 1§$e%§)or§: %{penf%Unf 81919 Ts I;CCC Er%frto assess multiple

en necess oni n

Xl:lif@rﬁﬁ |sbl$t site$ @nirder thobtajn tvstdl@)rmﬂ&ﬁénthr)y hatvea bfa spht protein that
PER lified DNA fragnments was additionally confirned
nQehormipduon Q@H% ﬂbp%cular it may be necessary to test more than 4, or

more than 5, or more than 6, or more than 7, or more than 8, or more than 9 or more
than 10 different split points in a protein to find two complementary halves that are
active when protein complemented together and inactive when they are alone.

Figure 11 shows N1n-RTA obtained by refolding from inclusion bodies of N1n-RTA
fusion with inteinl and subsequent self-splitting of the chitin column-bound intein.

Single band of expected protein size ~5.5 kDa is shown in the first lane, with total
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[79] Figure 9 shows SDS/ PAGE protein expression
patterns in the crude-cell preparations of E. coli

wWBLBE1BEB expr essi on host transformed with t hePCT/US2007/082665

[82]

[83] °

[84]

[85]

m d-split RTA genes fused to inteinl. Cells were
i nduced (+) or not induced (-) wth 1nM | PTG at _
diampentaritN ltnekiﬁérmfm @sncfemratingwpp(r@V@ mg3Nie-R1I3008rmamdlly

1%?1%6 té ed#s e ?lg% Pgta n@ ?‘éﬁ% g{?z ei%’ﬁp g? : ﬁlg n- - ;l'l'lAS and

CRRpurd 2 stiw st RiIApRERBI8 isfaeh 10BBEd REASHRRAAMERIde for testing
experinments, the inventors discovered that induction

a@@@@l ireaspesahly op PRIk T Aadrevifror Afuir vivertegsystemzigyéloped to

or BB e BIRLASEPpssksitlen JL S houle TUREC AP SRR

a@phttabseodmbu@oﬁ RBI(AI cﬂe@ﬂ;‘ned Iuﬁ’m(aA ﬁﬂh@ﬂdc@r}eg‘!@ﬁ per for med
for 3 hr at 300

c&&%M%G%QU&AQH&G@rd/ﬁﬁ%ﬁﬁ@@@G%@%ﬂw (SFRWA NO:1),

‘é“(\)htrh:ﬂcehgarg%%lg}i\c{lttég SQ{T& Ele-(])tlg"}rl] gy %}g\.ﬂ 111 8{:‘&% s&e@i@ig nacleobase with

f satseqoms RN peatagd bgiangme corfeatfmmt)oﬁarmi d)lZBlsh@Ws ﬂHIe rRN/S(i)s ofa
C2n -40 kDa. The data

N2 - k
dé%ﬁ‘%cb‘?“&fheg ?@E WEY%Sdet SFikent s frequent !y
f ‘Figﬁré g EWsoﬁscB%hﬁéoftﬁk%tédﬁélﬁﬂ%%@ﬁatﬂ@ glcgpéeﬂg “tllhaat split toxin,

I S necessary to assess mul ti f erent Sp
s Mthe@ qagh eplieatiector Glagmient nmlmmdmoemted Wtﬂ‘liai;pm-s)obzﬂae]atlde

rotein t.hat do not, for. on bodi es
o Brdek o 2 bR iR wiflPa R0k S p RS KRB Rl . Two
ObptaRiess BiR@td the pStho f&Ni @RINPAT the célls, AMFWEng BaMing ofdhe split-
nore than 8, or nore than 9 or nmore than 10 different

s ppiveenstsiernrabes ﬁvlacfpffrétcemﬁg@ted 4 the sphicettestop fagmentar gllowing
h
PSR 0 S0 OGO L0 SR IRSTRG i,
1 j)resémws)f hthe EhHic tibgaanneldichiyidr ﬁféh) bdpa’tbo e BRINACTOSv6Id possible

d| es of Ni.n usi th |nte| and subse uent
F?aiﬂgswtbﬁ. lﬂﬁa%sf {ah ngfﬁ mﬂﬁ cEEYTIFm PigBaAIS JlipayGleotide analogs
Slcg}gi)@ug%and of expected protein size -5.5 kDa is shown
in the first lane, with total anount of N n-RTA before
chrgent4 sltqvn;gasaplpmmtlwf Tomthe splltee—fféilfmr Gapment fosdd ty a split-

S L A AR LR 31 s

okd gBIgked®bi AR € AErmtifAtR T ﬁfagﬁ@ﬁﬂs b t6 eEBEERAGLY Of
split RTAin vitro. Anin vitro test system devel oped

to anal yze the act i Vi ty of split/reassenbl ed RTA
protei ns. Panel %]ﬁ@“ e stem | oop RNA
deS| gned W|th dA [ n'ltS Vﬁ%op regl%ir;
B6 IGIIEARAGCEIn AL 61 W&Gﬁﬂwd foBbfdduBion and
NO. % ﬁhi) ccel erates the RTA action
A8 SRAPiomadseutan cemuges O e ks SR8 pdiscases, disorders

S H@@ﬁlﬁﬁﬁ%cg%&gé?l@%fﬁgg Nedfre éélﬁ&iﬂ tﬂl@ \}Eﬁﬁ&) EA é%qt%lmethods to

12B shows the RNA a co rect engt
atrahtydsesseandis@¥BR asd aiahignancies using a split-biomolecular conjugate

comprising a split effector polypeptide, where each effector fragment is conjugated to
a probe. Interaction of both probes with a target nucleic acid or target polypeptide,
such as a pathogenic nucleic acid sequence or pathogenic protein, brings the effector
fragments together to facilitate the reassembly, also referred to in the art as “protein
complementation” of the effector molecule. Depending on the effector molecule, the

protein complementation results in a cellular effect. The methods of this invention are
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[83] Figure 13 shows a schematic of targeted killing
of pathological cells with a split toxin, where each

wapiosiizzhd ect or fragment protein and conj ugat ePCTMIBIN0Z082665

split-pol ypeptide probe that can associate with a
nucl eic acid probe, for exanple an aptanmer. Two
apamsh@hmtipanmthm qoatpﬂmlgfﬂmzitmnmhd)ds trfmeoeeﬂlb(ﬁhment one can

| bi ndi h t tid b
LR BBl o SRR RGeS ARGt o Bampe
alilegiengors &@géc@ byitAraQdpRt-BiohRAGS R RLYjughe af @lrsae&éd%r&ﬁ

the active ect or pr otein in the pr ésence of

Deﬁnﬁwmhogenlc target nucleic acid such as pathogenlc RNA.

[86]

[87]

[88]

bl d
T%éﬁvsg IdF x{i)e%sosdé eﬁ%&k rueaﬂ ttlf:gw gY 8?41 %cgcﬁugllc é%{msdlged herein have
any N Iﬁ@dﬂlr{g&uswﬁ)ﬁﬂnor{lﬁéﬂldﬁt@éﬂ By dde @ﬂ&@ﬁla@sskﬂ!? hedBhitGo

of for the split-effector fragnment fused a

s p‘rhl%*bwawwa delongpSingieien.sppl. atD@FI@MeRYfQ%M{@R@IOLOGY

o NNGLELRTA WFPSJ{’@E% ED] YSEEWRy FSbRL Kl Pbrk (1994),

Diadd\Ha k[X mpmmmammnm&m@r IEON)ARMI(BF FB’IG)EBBJGY

|nvent|on ha i scovered. a net hod for roductlon and
sy Pepnptal, 3}1 gﬂﬂ B UPRVidessE @S é‘flgé”‘f*b% genreal digtigaery @t many

t b$ ?r{erf@x%s REd ﬁﬁ’sﬁﬁ@&tmﬁ' Pﬁ&%ﬁsan? kTS 198 %e%r?a?s ﬁﬁ’lﬁar or

screening. Mre specifically, the invention relates
metimasnt to those aesadibsé herem, cadibs asetbinghapoctiad érgesingiod $he

o BreE Gty B SR Mo g S Rlebiat. Sumeric ranges

f hAGRERSive 5 ﬂl@mumiss&féfhﬁlgah@faggs U8R ivise in@Eat@Btlicleic
probes with a target nucleic acid or target

perifp arstwidiéen lefidmright ia Spet N ogentiitom gl @léeqq?ences are written
t f {
??%ﬁ)e%rﬁ%é 91{ eggf%ttoqg ggt%'o)%f g{l: : r}tt% gt ree%{) Ctlggl Jﬂﬁe n%a'die/n?gs giowded

her to asse

r ékein &9 nbolimitatidis odithe asiolpipeets or émgmlﬁf?ﬁtoﬂhdlﬁvexﬁfon
t he fector nDIecuIe pendi hg on the effector
@wa@ behad by refersnge @?ﬁﬁfs@mﬂag?m aha pbelst Ascqrilingly, the terms

C %Etas e H?ﬁt({lﬁﬁlg ‘beloW a1 i1 e)p(iefﬁllgh By rURAEL @Mhe specification as

are on therapeutic protein conp ement at I on
In one enbodi nent, one can | abel the t ar get

. t.h or. and effe tlvene
tﬁggﬁr?ﬁ%fsgfl%%Pf%e%ﬁﬁ@r N R S
S Rbinprifih® R kAGHb o leOMk AL Latd® toH ;ﬁ&)b@ Setrd8fe@iffactor molecule
Definitions [86] Unless defined otherwi se herein, all

t semprisesifragmentsoriieh peiivactize as fragpenthand are daastde phesassembly

d.b
o s R
Siafigdhed probeeintérhet, wibhl GEir SPARYC rgd tEREBI YA f¥eYei AME or
MOLECULAR BI OLOGY, 2D ED., John Wl ey and Sons, New

YPRPERIBS49Tectand Hal e & Marham THE HARPER COLLI NS
Dﬁ%k%‘%}gmj@éa@l L3 herein refers to the attachment of two or more proteins

joined together to form one entity. The proteins may attached together by linkers,
chemical modification, peptide linkers, chemical linkers, covalent or non-covalent
bonds, or protein fusion or by any means known to one skilled in the art. The joining
may be permanent or reversible. In some embodiments, several linkers may be
included in order to take advantage of desired properties of each linker and each
protein in the conjugate. Flexible linkers and linkers that increase the solubility of the

conjugates are contemplated for use alone or with other linkers are incorporated
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Har per Perennial, N. Y. (1991) provide one of skill
wWith a general dictionary of many of the terns used in

wWao koog/18319€Nnt i on. Al t hough any net hods and nat ePCHIUS2007/082665

[89]

[90]

[91]

simlar or equivalent to those described herein can be
used in the practice or testing of the present

i hersmt. Poptidetldepredeby lbkeddtyagessing DA endoding the h'nker to one
descrlbed Nu ric ran e inc u5|¥e of hehn Der $ e and
af PR o P B RS LTSRS FlaRtapl L gnOtoceiiablc an

nu&h@&%nﬁQHd&e@re witten left to right in5 to 3
orientation; amno acid sequences are witten left to

r iThAtermy fagipmprotein’ Cfr sk ers r@’r‘ﬂratq a)wcombmp@mrptm q/ftwo or
T orggl%génqsg FufbR Vtoqg h G Ltgel()‘?fo uce nf%r ]@xz%rﬂpele ag l/gxﬂl?cl%% acid

I OUsS aspe

th:c@bn@&fhcb@ng ade prot¢igfisjoaiedeo th@ rtubl%lcSzﬂﬁC brido@ gl a@Bth@ﬁprotem
a whol e. Accordingly, the terns defined i medi ate

bévwgrthew'éﬂwm } Vn@épp%aeaéwgrfé#‘%? ateanthy tmélated in the cells
S Bﬁ& g?elt ﬂc@?pe%ﬁd@h%@hﬁés ﬁjs%] elgt-gﬁ&dt e&Bf@insS p[Ih order of

bi onDIe ar nj ugat e u refers 1
pafrymptelndef the pprneias can any e § zendsrehmimimah@l&; iy m@aiueahd

a probe, where_.the effector conpri ses
© SoB B U R T AT e P PR O Bfale drefein s
CapaRldarsh HEARRRRRE YeREndy &teﬁbéﬂlfi@gﬂé @ﬁﬁ@ Eﬁ’&ét&nfréﬁnents fused

forma functional active effector | ecul e
atn Gahetp pr obksitherttles Hoar the 3 hendhef a g@pempcbdmg a aplgthlypeptlde

RS S5 P Bl R R el 5y sy

atk@edsedaid Afsed Wothe N-f8ahmaP6oC 8émEindl @nd 0 tHeGRBHR ﬁdé obe In
form one entlté The proteins nmay attached toget
a

| Cefican mbedigien morénfwawb@ﬁ the Rolypepsidediobd i that the
c mlgfﬂlg% bPHE rp%}yp%@‘{@el r}ﬁgf)e Rlnal nsuB&X@oa?lg/;uélglg}Eclq?q %%Fulshon to

protern fusion nmeans nomn I
th&nﬁﬁtunﬁhﬁmp0|nlng may be permanent or reversible.

sone ﬁngo di ment several |inkers may be included
Snteé’é‘r E6CE gRES FP &gETSIP aaweﬁ%%wpwaﬁwﬂr gwrgproteins by

e?rfelﬁnsl bthkehaP i pRaRRBA BF £ ERidnhrbfafh. (Aomu&é% be a covalent linker

Fl exi bl e linkers and linkers that I ncrease
sof abdi-coyalaf linke. Evajipigavtevalest bueremplude edva‘le;m bosds or a

r. Wi th .other ers are incprp tedhere
U R sB0ipl oS e ashel e rprE BB REHGS Bbe Tiked. The
enaReicag aksh®e linok &ovilentByad O, g M @ giiotl@ilNS bbill thRRigh a metal
conj ugate. Linkers may be acid cl eavabl e,

pReitecER paPRENER gtame dior seyrlent jipkages nvesioys fingtignatities can be
L GL sk A& [ ALEb in AR EHORL & s&a deRLANTS (b esters,

reconbl nant
plxﬁﬂt&ilmgSOI(gannc laﬁd propghndesekters, @mlﬁogamhalg ’Obeaanﬂ]tlﬁi lﬂdeC To provide

d t dt
P R et T FSD U e AR MG P BT R BY ORption.
C 99&(}5{%5{1&1 %u@txﬁglo% &Bﬁ&l(fneé%j O BrdVi R Bsile 18I cABMLEIt will be

translated in the ce
appreciated that modlﬁcatlon Wthh do not significantly decrease the function of the

effector protein and/or the probe are preferred.

The term “effector molecule” as used herein refers to a polypeptide or a nucleic acid
encoding a polypeptide, which when two fragments of an effector molecule come
together, is functional, and has the capacity for the desired functional effect. As non-
limiting examples, the effector molecules functional effect of the effector molecule

can be to induce cell death, induce a cytotoxic effect, sensitize cells, degrade nucleic
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into a single polypeptide harboring all the intended
proteins. The order of arrangenent of the proteins can

WQ 200$/13389 a non-limting exanple, the nuclei c BCT/US2007/082665

[92]

[93]

[94]

sequence encodi ng one fragnent of the

split-bionol ecular conjugate protein is derived from

t hadsocpappdptides puyuastc eclbfureivalh di tigreplaee afost frel/or dysfunctional
efflectc% fragnents fused in frane to an end, either

t RAVBPIle dhe 31 end, of a gene encoding a split

POhY ReRLIpdshed ru@&f—‘herélﬁ rkfelsSto MRBRPone RofNRAES & AR fi@kment of the
the gene, the effector fragnent is functronally

eﬁff?‘é@fs@dlealﬂid of theet!it-bionedecmlar epmibgaie WthFCh@e@C@Tlmeﬂ ahd binds to

e bR PR S DRAR a5 & SRS bR e

f yratih eombldmenaitioh e rqaedeyt@P b i G cPhjabfed STRiefRctor molecules. In
subst antl ally unaffected by fusion to the effector

pEghe pRbodigwtsTHe preemnay derwrise gucleis agidper polppentides. s
O?Réelf%Fh Qérﬂ.fc?eoltlgé Aol ﬂ@edq{e]gém &‘?errs’ @ hﬁfn@xsé atﬁx ﬁ)g(?o%n%f the present

roduction o rote
| imieetiorc and hsedeﬁnedmzah andleic |amldenole¢ulacmphsed\oﬁhe@br more ribo- or
| i.nker s of cgvalent I|nker%glnclude coval ent

le
bSﬁWBP“%?%’ﬁlﬁ%rpr#B‘ia bymenshinathrqey The exehiger ¢idhene or
rrengmﬁhebh&e QEIPH@;JeHé oh Qak6ud thBKEImd baghd {’A}FF‘? a @@Hg&ﬁfa and

non- coval ent d €. g. an organoneta
t nﬁmfghe ahgremaleonémt Bre tst fiprabe’ jdsatsed beremtrofers ﬂécan

U oS B B L HORAENA SERED e ai
d@ﬁawgtely@alypepth@"&,pr@ﬁ QhSsthet &t Gh IR ifﬁ aatﬁﬁﬁed

i norgani c esters, amno, urethane, urea and th
TEPSBTC@@P gezyeg digesilor pepdusdsksyattiedeallys wiisthae gmbhmf/anneahng

hQ)rr gﬁ‘{% %ﬁaﬂy%&%ﬁ@%h{g t§ q n%Xlchxe{cgaa\&/ i gequlgxgers ep%des

substlt rovi
c ovrpplengntaty tovhé brdbe. apmrchdc adie @rdbbalﬁaymwdlﬂlbﬂﬁhgleﬂtranded or

¢ Rl p@utigH. BB srodrendih oFihe ppmsIsep e i Remapfactors,
[ﬂljelud teﬁﬁ@fﬁ‘tur@fsfoﬁﬁ!egbg PoYenH i m@tﬁo&‘ﬁfegl hek QJ( le afor

refers to a pol ypepti or a nuclelc acid enco
pdlagpespiciagplicaihng ldepdndmgt anthé cagpierityg oHthe arrgetfsémoe, the

nmol.ecul me together, is.f i onal a e :
Rl Gofa Broh@ MRl sanfins do ks S up plEotdRs. athSugh it may
NOGH thifl e Erh R KRIREL The Ef&e@ﬁ&@ﬁta@é sdIRH&QLHIR Substantially
functional effect of the effector nolecule can be to

i pRIBlemeetary Wetangst nychie aed aewnmsmwg@fpbb@mldes This means

S %? {htte é)% ?Iluls'?be Qﬁﬁ?@g’%{ Q(#ﬁoélrg}n%ﬁ%b I os lylﬁg(?t'srpem%bally

Survi va

dh§lfrldim"lcm laﬁ;heap olitjipkgt fedgectivve taré&s?}Tth@orE eth8prdbe dbed not reflect
ed herein refers to a conponent conjugated to the
Skggq:féﬁtcog}p qpeutary seUeRse rgloaiqgmation ok the target nucleic acid or

Sl LB, 0 A A, 5ORD 055 S
anuiclamda fragseht moy bb nttabhad) td theisl ot Atwbof the probe, w1th the
remainder of the probe sequence being complementary to the target strand.
Alternatively, non-complementary bases or longer sequences can be interspersed into
the probe, provided that the probe sequence has sufficient complementarity with the
sequence of the target nucleic acid to anneal therewith specifically.

The term "specifically hybridize" as used herein refers to the association between two

single-stranded nucleic acid molecules of sufficiently complementary sequence to
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protein conplenentation or reassenbly of the
conjugated split-effector nolecules. In sone

wepiedsitent s, the probes may conpr i se nucleic m'r/dszoo‘f/082665
pol ypeptides. [93] The term "oligonucl eotide,” as used
herein refers to priners and probes of the present
| petant $ush hybndizateondaidenp-deterainedcloaditions gahernbllyesed & the art

d of two
ERRHPES Rinellof el comatdinporso) 4 ot e hp menthe term
eXefeils t& hftidifatioN®f eh bBgsHICIBal¢ GahWisubstafpAPdoRPlementary
various factors and on the particular application and
usushcerdeatagadgoitue péﬁngim%traanﬁbDM A RAgrebe athg smgntion, to
hﬁ%ﬁgp%tgrg&? }%clﬁsq?rﬁgf f%lﬁﬂ%\%{{g e 8‘ﬁg%r8ué:’e\6ggd gt%tgﬁndg?é stranded
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c hnptleé,rtbm teamwnbmnp:tseemmtmc acdddneontaniag koown pnadbgs sfatural

|ther e-str ed.or doubl e-stranded, with the
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| el Hethingizb@ ﬁpz?frﬁﬁﬁ’ér%lmﬁﬁ% ﬁ@tuf%ﬁly@c@t‘%ﬁn@ RdclbbfiABURRE
used. For exanple, for diagnosticC applications,
d éﬁ‘@ﬂ@ﬁ%g’dmteldh@ p@t@mﬂhenuqlqw ofid sepieneg get lrs}ﬂqmé)n@‘ezompasses

R R S RN
NusihpletnefAsy seﬁh@ld@ﬁ alb @xfellhﬁ tigd feqaéife %ﬁbl@&ﬂf%d‘idﬁté@e Specifically,
substantial |y | ementary to target nucleic acid

s degrepatescogpn ﬁ‘d? sgattiopy mpy éstaplaéged bhrgenerpting sequgagestimahich the
p t C
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PPl-yHReRLd108% (1604)) emlrﬁnuélacta&% i§ A 191ferdEH fiBbS i gene,
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a@Db@he@ﬁﬂﬁuih@n@MbébYS4¢eﬂd of the probe, with the

61 ¢ R eeaf e R Mo Rl R Rt hEReL R Ber Srons

bﬁfe@ﬁm@ hssoGAGErwiISEH UEAGRBIrE AIt1EE atil RS eRes 8¢, lapt 0 t he
pr gbe, ﬁgrowded that the probe sequence has sufficient

c 911@%1 Atide thekcapiyhridize ta e pelenedeaside teraplatgragdct as a point of
itigloh f@ﬂhg | i aﬁaz; r&rﬁ%{ e?(‘égntsgn%&ﬁfc g?%lc}gmlp[e%@ntary to the

T e term spe as use
r esherlste swartdh dang 9 dieatli gOﬁucbedtmEE descvibedhdrginarsddsamde o be
nucl ei ¢ aci d nol ecul es of sufficiently conplement

ar
s SYORIFRENPBHE ST tRINSRRFP b PThgT oliganyplefiidssor nucleic acid? such that
PEEbId @Y Eridd &ﬁ%e%@ﬁédtﬂe@vo&ngﬁﬁﬁr ghk ¥taﬂﬁﬁ’§iof tﬂeéet}ﬁfbﬁﬁ% can be

(sonmetines termed "substantially conpl enentary™)
soateulatnd gdngknwn ntetteds endh aseheseslesaibey br LekinkktandFrebr,

aﬁio%lhiergl% el%%bg ?O%M& H985 Kfc%rgvr\}teit gll.,lﬁllotechqpquen%ngﬁr g78

(1990), and Rychlik et al., Nucleic Acids Res. 18:6409-6412 (1990).

1951

[97]  The term "conjugate” or "conjugated" as used herein refers to the joining of two or
more entities. The joining can be fusion of the entities, for example fusion of

polypeptides. Conjugation can also be performed by other means known in the art, for
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sequence contained within a single-stranded DNA or RNA
probe of the invention, to the substantial exclusion

wo@RookyBa70di zati on of the oligonucl eotide w th PCT/US2007/082665

[98]

[99]

[100]

[101]

si ngl e-stranded nucl ei c acids of non-conpl enentary
sequence. [95] The term "nucleic acid" used herein
r efamge bot mie bixyiteid bo nercll @t iboliesordrydrophobigc htecictioe s henetly the

i e

gonpasses nuclelc aci. ds contalnln known anal ogs of

3 B P Pt PHEBOURHS Bp H%\?(é?hé?gﬁaplé(rheb@ﬁdﬁf?gs t0 a molecule;

p . .

DSREC LB A L BUARGAA £, SRCAP iy s prclr
ﬁuiceom ﬂﬂeﬁerrrumrmslsiocﬁchbbmdmg mmdn&sabemucheupmid bodirgrmotif”

eic acid se ICI enco
BTGB ARV Ao F oI BTl paf o Begie manner.
degener at e codaon substltutlgns and conpl ement ary
g‘ga ke pathggenje pyclgig agide 0g e@a&%‘?&e@lc&lﬁﬁ d3 seg 1nterchangeably

|
IERARY RSSO oy o

i Rymptioois, folnexdnple mmglk:turaimndffurmnenairchmgee iisedleoteds and
dons, i titut Xxed- base and/ or

1), . b
| Bhceft M iR (o e Rl sordir o TR ERET o ¢ e o

Refe teb® @8Rt PR & QIyQQPﬁ}H:{?ﬁ", aseﬁseéhepem]refe% Ra ck@&éﬂn the
260: 2605- 2608 (1985), and Rossolini, et al

Céu¢lelc RridsegueBcoof B8 lgiq 9@4) \)vhlcl’m@n pegamnot effedt ¢hea@<|pdes519n of

eednulc tlcee{m{] @e@?grigel Lhete éz%gynhdrpﬁlﬁlél 1? gﬁﬂgieg?o nclu ﬂed

pbllyg@mlﬁ&tﬁﬂﬁmdﬂﬁhn@ﬂﬂemﬁfsl sastitukions idsbRioRO AR hlét acid
meani ng associated with it in standard nucl ei ¢ _aci d

pPOYBEWIRaEMS (SNPs) etenFey gxgmwmlts Pudations andpelymarphisms may
h}f&{thgﬁt%? o fHg d?seQ&l &{ ﬁéreoqtrﬁeﬂg} t)xacjilf:m?a{ﬁ e%%?gg‘on%bute to the
or ri r

Initiration ésis o
exdspmsnmnesmrqf duaobjetthatcell so & drepdm;/rmnﬁt paryicdlor pHaeémaceutical agents

[ l\/b. f th | eoti.d
BB b HhRe PrarEes ey U A Y ¢ o
C 86 Ao GRS ééﬁriaerﬁff% Qi 6dts 8¢ ¢R Wﬁéiﬁﬁﬁ* q@tsfuﬁétldﬁ%ln%bﬂ:y due to

aci ds such that stabl e hybrids can be Torned between
t Pepressitimeotst dyisfunictignad prot¢in sehidhyis toxde tocthe cilb tinesl identiiee dubject

th ch, as, t descrj.bed |n L ni ck

o B S e Rk S B3 S0 RBE Pl RS iciey Grine
etelm or sulfethRERNTe SRS vE 0P #drb n§it@80I trezﬁﬂx@nﬁ&?@n‘lé‘ et
Nucl ei c Acids Res, 18:6409-6412 (1990). [97] The

t émh?dlwﬁ Su@%@t‘@aCQﬁem’I@t‘Pﬁ jcamyalse Be uses in pharmpsewtioal fesgasehsto
t stugﬁlejcﬂh hé\%l Y\’anp el 108 p (?:teés Lﬁﬁder elg glf J(@Q[:}hlt%mcal

can be fus on e en
p Chyipaptyi 4&3§540d|arsh@lih(]9@ﬁ) G\&iﬂuﬁlEﬁ@teﬂﬁwp@y{ 03, red9 biviternational

e RS h S obBh sBedin Rr R arR oot St a9

w@ﬁﬁ@@guhgﬁmggg9tkp§)of a nDIecuIe are held toget her
and preserved in prOX|n1ty

The term “regulatory sequences” and “regulatory elements” are used interchangeably
herein, and refers element to a segment of nucleic acid, typically but not limited to
DNA or RNA or analogues thereof, that modulates the transcription of the nucleic
acid sequence to which it is operatively linked, and thus act as transcriptional
modulators. Regulatory sequences modulate the expression of gene and/or nucleic

acid sequence to which they are operatively linked. Regulatory sequence can
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[98] The term"noieties" or "notif is used

i nterchangeably herein, refers to a nolecule; nucleic
w@eood/18370pr ot ei n or pol ypepti de or ot herw se, PEpabL087/082665

of performng a particular function. The terns

"nucleic acid binding noieties" or "nucleic acid

bicnmprig: ‘h'ggtilator)eeﬂgnsnts whichwleolac sapabivenas thitadi ng

» Bt EalT bR ar o i RIsahr ebaRkat i ag domains
| BF BREAPGGRPbotAIRY fdlor thRE@Iptioh Fadth8, RPRkRIrs odGihdncers etc.
sequence that contributes, wholly or Iin part, to the

syl bfptcelm@gulﬁ@ry @@qaﬁlpﬂeé inohudes bytiace wotdimitaddos anseripsivakl

t g?(?ngoggré; £S]neo Slém%ll 0 e%a d e u?@cde tor gﬁro ’tra\ﬁ@ﬁglajq O#%?:g{l%rgctpﬁpcodmg
l?ﬂmta’blé mRNNﬁbo@m{aY Hﬁfdﬁ’fg 318, af8 setirbcdias ebrirdl Bieeefiningtion of
change in the nucleic aci d sequence of nuclelc aci d,

maewn@aﬁn etad/eratﬁarﬁk@floaflﬂéemetemboéwmné% &yt seqences can be

NUGL&LE £ AGhH g&ﬁﬁl tﬁgﬁﬁp&%&% BP Saiﬂ%ﬁ %Eﬂdblsconjugate ina

nt ende to |n |nc
d ebld}typcens whmhbfscq)rd:smbn ummtendeds élregukanﬁy smuagdee ch bd: ebkihgle
aci d hi sns Ps) etc. For exanp tatjons
R R P kBt o e o 1t e B s eulatory

disSRIAGS 0P TraBRkh@ MRREN: nonf dnffodBthéntE |n¥odmé’d regllato sequences
contribute to the responsiveness of a subject or cé¥

t @rﬁaISﬁﬁléMélpS,h aRe tﬁtgubmlb’|chuea¢esmimr¢rdmemt:leuadcuh@qne®e has been
f d h
DA Re RS BT PR e e RCR. by Bhplion.

Ohnﬂghﬁﬁmwﬁtch may not function correctly due to
expression of a dysfunctional protein which is toxic

2% (e

[102] dstused besein, a { prggiotarénpramelsr waionéet “rngote elementizare used

h ﬁ%@rcgﬂgegt%? %tg% in, Cglf shQ QQeé‘L f %\f? Ingalm%glcﬁl s% 132 etgg{c)erllly but

di sor s or Jec erng responsrv
natt lireg@EbrSDMA driR A tor eadlogues thereofsehieh eoirass tentanscription of

ar ma m cs can al.so. be used har maceuti ca
pggﬂewﬁ%cg% seaveRge tp H@“ﬁ’rlﬁdf QAL sfpfﬁg«%@ d.ohgroseterdesion can

PSS Wiy 0 il ARSI 8 AR ion,

1btr@mg aﬂdetrmatmmlnallmﬁam@n and\ipd partion oNthAPrOTStdORERN is referred

a Bi 0 a and Sch fer et al Nat u
oo FeERRBIS I g SpRGARes rgRheRing ot b which
s ﬁwdamee@us refskniti @ YinalnRrand eta8EmRiption idfifidhSRHvity of RNA
I nterchangeably herein, and refers elenment to a

s eghErrasgs mspaneerabegdimgntst heiesaquepcesumayibg cibaptingser may be

?gb;}ﬁsﬁs@% A Blns %p@%gﬁ%?s T s&sgém Sd1akn h@%ln[ote?weﬁg in fhe

SCT | nuclerc aC| seque

i snethels af dmelloyedl liendig dnd depbntiingsipas theaﬁmiré angerrégilativnadan be
nmodul at or s %gtory se uences nodul ate the
eﬁﬁW%@gpﬁﬁrﬁﬁWg% OF Hiflugid ﬂ@PEWESaCid sequence to

[103] W1 Rerk @ afiel OMALEL of Chfert P Lo AR B Qs ARAUEAGEably
canconpri regu atory e enents’ are nucleic
abeminsetiuetoabs furletibna reationship of the nucleic acid sequences with

regulatory sequences of nucleotides, such as promoters, enhancers, transcriptional and
translational stop sites, and other signal sequences. For example, a nucleic acid
sequence, typically DNA, operatively linked to a regulatory sequence or promoter
region, refers to the physical and functional relationship between the DNA and the
regulatory sequence or promoter, such that the transcription of the linked DNA is

initiated from the regulatory sequence or promoter, by a RNA polymerase that
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transcription binding domains and are recogni zed by

t he nucl ei ¢ aci d-bi ndi ng domai ns of transcriptiona
W@e@BAB3189 and/ or transcription factors, represBOI/ESINT/082665

enhancers etc. Typical regulatory sequences incl ude,

but are not Iimted to, transcriptional pronoters, an

o plqu:frially m@galtza Sags end gansoriborthe mgulmgwscquqnte olm, soae

ence ng, ui.t ab } omal _bi
< FPBENR R SRR Qe ST ioB ing RE Y P sl gt may be
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A 81 xieestqip pEdsicelh ke fepwhich i is pxpregsad aThecdmjr@lghtye)f or
' et S W RBELRNL SR AST Sl il erded.
atory sequences gulatory
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regul atory sequences or  fragnments thereof. In sone

e RBGEIC Reit Y ,PO}WSPtf‘ieé“éP?té@ af salestiyelydvnding isa pyddeig geifl spquence.
[105] WL E B @%&g%UQE ol ﬁg“mﬁﬁ% e ra?e ﬁ%ﬁ 1&91%&15{ a‘tﬁg'h@rem to

seguence een c d or
f mfeletmalmﬂmerblftamm adld nastdads. tThe temtsaipptyrtp armﬁ@ydlapbkynmrs in
2 used herein, propoter,"” "pronote

C SHBImOST Bt SRGGH LS £ S G D A Geb1 y

h@éﬁésﬂomhﬁ% ﬁﬁtﬁra‘ll &c&ﬁﬂgﬁﬂﬁn@zﬁm@ ag W%'lleds %o ﬁ&t'uldallﬁ occurrmg amino

sequence yplca y but “not limted DNA or

aﬁgngb@yﬁihereof mhlch controls the transcrlptlon of

uclei ¢ acid Qe L it i vel -

11061 1R B R0 SC niTRATRE o Zatoktns bep B SF Frdhodtticbrotein

S eURBE Bert Natigedd ¢ herdfr!, kéﬂ:@ 1 tlfeQi’ol}@gﬁﬂMh}ﬂr@hﬁﬁﬁues wholly or
recogni tion, bind ng and transcription initiation, and

t HI BaTh & & PSRAPteM @fithe giserspdisordes gt maligranerferred to as
[107]. t I?ﬁf: &mm&%bu e Slﬂ%\/\/ﬁdnhhﬁﬂolaqﬁ]@%&% GF “(ﬁlge%sg Qh%%)%]er or

de sequences I's recogn

b nmdigmcy’n’l dsedriense ris pieaml’to iréfeit foat pathivlagitdl wuticafcidsNAd/or

merase. In s od| nts t hese, sequenc
g FinyRsptiney vy BBt Yene & Witk %@tq?%wgs and/or

f 8@PpSypd dé@mh@m@e&;br@ h useful in the
nmet h oﬁsygéﬁhlsclosed here?%ﬁgﬁgngggéﬁgﬁhg upon the

[108] ndhe teernoﬂlsptd@r raggdisease orsed amerghangealyy henel, vefersrto any alteration
uci bl ronnt ers

d 103] The.t
* P R OF pod¥ct e oF 1 PR Gy s it B peyformance
useghd dbed fhengeak! yaubey &bih dRfhaicsiohParldng cﬁﬁ{ﬂﬁ%h @tAhtom such

relationship of the nuclerc acid sequences wt
r é@@ﬂsmr@w dwsdenstiensdigrespuns lexen deptisto swbiechaftlicted with the

. g%&%%om%mﬁﬁﬁéﬂ% @Bt%ﬁ{& SB{)IFHQ&“&ECOW dysfunctlon dlstress

ational stop si er Si > sequence’s

FOf eexakphean acouitd eibjecdCindtosRgURE ehe Sﬁlbﬁbmith yheMase A
eratlvg#é inked to, a rﬁgulatory sequence or

’c§ﬁ%§?é’F ehin Hg hade foPistsampshyvdlingapilmer. maldyy dspader,
r %lcﬂésg"iﬁﬁ@s@, RRIPVERN o Lon, 3R A dIE

[109] The term ‘malignancy’ and ‘cancer’ are used interchangeably herein, refers to
diseases that are characterized by uncontrolled, abnormal growth of cells. Cancer cells
can spread locally or through the bloodstream and lymphatic system to other parts of
the body. Cancer diseases within the scope of the definition comprise benign
neoplasms, dysplasias, hyperplasias as well as neoplasms showing metastatic growth

or any other transformations like e.g. leukoplakias which often precede a breakout of

cancer.
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regul atory sequence or pronoter, such that the
transcription of the linked DNA is initiated fromthe
WO e@al1ad70y y sequence or pronoter, by a RNA pol ROBUSRE7/082665
thatspecifically recogni zes, binds and transcribes the
ul atory sequence. In sone enbodi nents, order to
[110]o ﬂ%ﬁ e’ texsdpr asysieongd ambigrom i mterided ¢o encangess iy antity, It)tplcally a
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The desirability of, or need of, such nodification may

bés ergstediteal |y det er mi ned. [104] The tern1 nucl ei c
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[112] arTihe téroi “aluckehsrtioc éibnda)natlezgsebbr ‘&xooucrlezsp’bmdiuﬂgj interchangeably
nat ur al | ccurr anlno .
ndesih ?%“38 gml?quff% Aptioot: lg}imfi% w? i%‘ﬁ“ﬁ%énm small
t anmelcraaméqwﬂc@s mlﬂ@@aﬁélg&degr 'pat hogeni ¢ peptide”

"pat hogeni c protein" are used interchangeably

[113] héﬁhé (4 ‘joapegenet as vsed hprsiinyeéps fadenudieit acidnequdpat exoding, or

tom the sease
arsplafleob s Afflen 47 HTRMATA el SR PRbagdhacin o
s dbsiirant faahlby can reldake tHeaell @0im Abrmall k& ames orférd A €ncBfenes
nallgnanc used herein is neant to refer to a

p&PhEPBHPCIAICORERET Witk offer dhangrtipiosenpa chRridgicdap cells
t
AkHaRnLSSE  SPORLEN o SRR IR ST pss -

d m}@}xsxéﬁ ( gagpmaiq:rpéﬁ I(V-BB;D,I, gmhh oyerb] &bk, VHfes dterArt‘proto-

"disorder' .or 'disease' .used. inter han eab her
- SPARENE Lora R alGBPRT I 1t BOTGHAL R s ifeid

0Reprefsid the Ab&R Seellultk 846 VAEANT af rong(ﬁ g%hé‘ rbbiRQ1y f€se genes are
perfornance of and organ function (i.e. causes orga

dysuadmgecﬁ)nvah@ﬂon thezpigriahigg ar wgniatiompSeathgrawth.

[114] Ll*gg ?&[{nqr %: ﬁltlg% tSfé’g lrJ%,:Vle:tnl 19%35%':%@%@ Srcgf{xr}gee\églgélgre% retIers to making
eM!lmﬁ@ve BY SIBLENID]StdWDthed Sebin8 &9 H oMtk , foflM&PIE bihePpro-
di stress, or even death can occur to subjects in

c GrEaOF othiet snviteemsny effectyuch as Fadiatioseise. A di sease
[115] o'ThEl kR dEh &aﬁbe@bél%n{ %Iféﬁ 3 cglsérglgﬁ?{;ﬁc & Aulkglgybtw including

['ment, mal ady I sor der
c p]"ap_t aneatﬂt,, womdg msspctgnﬂirmmnmalﬁzfre dMantmalidnld@ 9§ m'EhﬁleI without

"mal.j gnanc) cancer' i nt er changeabl y

i On’rpﬁ%ﬁi% lls. fganeds ap atcelfa?f@mcwrw@rq z%tsre@ty including

URGDBHE lﬁhitsﬁﬂ)’n E‘Héﬁ&r H@x‘nstgf ML, Qbg, E1| SRR BhalS ceflul:l?as equine,

can spread | ocal 'y or through’th& strean1an

| Pophatmeringy gvigen dapinet febine mat transgénic anlmals etc. The cells may be a
wide variety of tissue types without limitation such as; hematopoietic, neural,
mesenchymal, cutaneous, mucosal, stromal, muscle spleen, reticuloendothelial,
epithelial, endothelial, hepatic, kidney, gastrointestinal, pulmonary, T-cells etc. Stem
cells, embryonic stem (ES) cells, ES- derived cells and stem cell progenitors are also

included, including without limitation, hematopoeitic, neural, stromal, muscle,

cardiovascular, hepatic, pulmonary, gastrointestinal stem cells, etc. Yeast cells may
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t he body. Cancer diseases within the scope of the

definition conprise benign neoplasns, dyspl asi as,
whyenpi7asi as as well as neopl asnms showi ng et BET/E81007/082665

grow h or any other transformations |ike e.qg.

| eukopl aki as whi ch often precede a breakout of

calse b¢ ufetllB]celihim thisrinyentioni ¢¢llsadsorrefee notexd atparthetazisnbjiest cell

[ ed to enconpass, an
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ofxanpple.<sll5 pulBiredhisn éea i celbts Dgdiue, y%i z}atlvﬁler EFVivo
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i nt er changea erein ers t
d exyl/euci m‘quem:u effen't«:ﬁ wthd quswe ritedls camboolstaimled, asuoiomlﬁmtmg

acid e nces or sin ucle i des. 13 he term
’f?&ﬂé%ﬁ’é 1ORSY X fheR & fé}cﬁ mggnskaopoh ‘L‘ E‘i‘? ipthegrt. Cells

S QISR B RDGRDNER pRIseRGh ¥ @ﬁﬂ&étd@ g. AR, F‘y[t @k Gl ARM 8 use on

over expressed version of a nornmal "gene that in a

danvinaegllst hsleeld parcbmisfelnsbise subgcicand displaynehaoactastics of the

h. On I
cRebh R R e R Gene, “contr i bute to a

[117] CQS|uSed hFBIn] e tyibjebX aTRk@dedio iADRAGRHRAEN hﬂmh&ﬂmman
v-fme); p21 (ras); pS5 (vnyc); p65 (gag-jun);
pE‘GUl Sy B}edyr,rr,l Wmmm@mels w&dﬁaall verﬁ@sat@t,@ g mammals, non-

' RLAHORD %Q&ie%%n% RiRREOIRNS. d Sggfcs&s lha(ehb %rr%{ah%ﬁms

expression of & nuch elc acrd ex

c edplilds arodextsl etcalnerertainf erﬁifbdﬂnaﬁgemesutﬁqcp isaakhyal, RES.e primate,
genes .are usually a gene involved in the S|gnaI|ng or
rgéuﬂgPF@ﬁ of cell growth. [114] The term"sensitize"

[118] OPXS u§&f‘l§ér&hzt@1§ terff %aﬂﬁ%gn” RE2¢ ENANGEAILY oPRIRIDIe tflat causes a
ref erstomalngt he cell sensitive, or Susceptl eto

otlisegse sedisondar in %a@@mcs fOIf @crawkap'pﬂhegms hecduqtﬁhmt dreugys liorited to

ot her ﬁﬂVlrgnnent % 2 25 iation etﬁ ]

[ YHByes B 654 Sud s RS PiendbnS Py Fules

C eHekafradi. l 3630 tnboimeAtK ARk tan bd fldoudi fiem Rl @diip of viruses
yeast th i nsect and manmal i an. Mammal i an cel

| ﬁ@m@%ng PrOaT Siphaxt Arus dype- b ampesesimplek girug, tmaf?,
o?nd%ggvﬂuf %(g)latte r{ B%@ﬂ'}ﬂs Wﬂ@ha-%stér%gls elghaman h rBe% virus 6,

Imtation; hamnst er

d Blgman zhbrped oires?, uram apss, vitid (Sh Vaﬁolaq&mu@ eV eW&r@Eﬂmatltls

murin ovi ne, . cani ne fellne and transgenic ani nals
eVigus, %?gat&téq [?xéll% e@éﬁtés virus, Hepatitis C virus, Hepatitis D virus,

Hepeatitis E virus, Rhinovirus, Coronavirus, Influenza virus A, Influenza virus B.
Measles virus, Polyomavirus, Human Papilomavirus, Respiratory syncytial virus,
Adenovirus, Coxsackie virus, Dengue virus, Mumps virus, Poliovirus, Rabies virus,
Rous sarcoma virus, Yellow fever virus, Ebola virus, Marburg virus, Lassa fever
virus, Eastern Equine Encephalitis virus, Japanese Encephalitis virus, St. Louis
Encephalitis virus, Murray Valley fever virus, West Nile virus, Rift Valley fever
virus, Rotavirus A, Rotavirus B. Rotavirus C, Sindbis virus, Simian

hnmunodeficiency cirus, Human T-cell Leukemia virus type-1, Hantavirus, Rubella
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wi de variety of tissue types wthout limtation such

as; hematopoi etic, neural, nmesenchymal, cutaneous,
wor@edad7p9 st romal , muscl e spl een, reticul oendoP®EUBZN7/082665

epithelial, endothelial, hepatic, kidney,

gastrointestinal, pulnonary, T-cells etc. Stemcells,

emiynsy Shnians&mmnpaﬁjci@@lyl varus HBsmale mmedodedicl epcyamsustyperl, and

ﬁhﬁl n|to s are. al§ ihcluded, including wthout
I E Hﬂ?ﬁ%bé“? P neural, stromal, nuscle,

[119] Cahd oMamEMhAAlL iNARAtEE &ubﬂpmraysm@@a?t"ﬁﬁhnﬁasaﬂm@hm
§ten1ce||s etc. Yeast cells mayal so be used as

fmammels, mandringlodes, Ballip sotdimised lofhamansit prinsates such as apes,

p e eII but taqg the
o BBkl Pt i b Sl BB p wppgys et sue
maglidtd, ¢idhs, @A8 tigers SN dsHU0R B BbrsésNHdMRRS &8d zE96s, %@Tﬁhﬁlals
dlfferentlatlon such that the pro eny mat not,
f slegh BEOWadNES @By shespt weufueseeh asfeer apd giratics; sqdlenus such as

C
o e RS a e Ay R aas AR LV T L e cnbinehli®a mamma i
cehisn. e.g. in vitro or ex vivo. For exanple, cells
cultured in vitro in a culture medium Alternatively,

[120] f Ohe e¥mVigeetPredismEitioal hs usedletdin edters be theipenbtnadaleup®s a
a subject, for exanple a healthy subject and/or a

s apr%Cé pr g¢lh deat @pken pisdetermigesibe sutgestos celisiksdihood of being
ORKEIAE shEafla AL USRSy ORI o ppponain
Cniésemsmdtﬁmaﬁhewmnh&m&n&nn&mgnmﬁgsent |n a subj ect,

the_ inve on on use o
11211 ¢l s Bl By S G 1 S o b ool suicide

dbsRlay of PRkAmiREd Sdii Gt roéﬁﬁu FHEPR R0 kﬂb\%ﬁ’ﬁgﬂopﬁhs which is
nall ancy pathol ogy. [11 As used herein, the t

ﬁ(@@Wﬁ by petsonesiddet! nghé mlttl teti-hpnmdosisindd r‘mzm dplpnasns as used

e 0 n mal s". inc

o B Ey e LSl oE R e R el

N3 awﬁ@gzprinates sheep, dog, cow, chickens,

Elblans reptiles, rodents etc. In certain

a
[122] e dhe e hpmanizpd wiel jherein feserprimarucleie agid sequepes pmpadypeptide
e 8
" i s Bt P U R B iRy g form of
c aude:s aalddlrspel%@eptﬁfe tiatdms deen opingizelifor egpressi@r and function in
exanpl pat hogens include but are not limted to
vPngﬁﬁl angCERYi , bacteria, parasites and ot her
[123] ' 'ﬁl@ ?etrﬂno"elﬁlpHEQQIHns PRinRs #0168 Hél%ﬁl R rf(?f)l‘i cleBti &R Wmprising
nmbodi nents, viruses can be selected f a group o
v ﬁﬁm@gtucaimpan@oglgudcoud@s ﬂ@s Cag) snrp\ree»s tkr¢ bzu;ss foy the-amyplification of
i rus t tone | ovir
B SRR rRefiR S gl R s e TR Hajngaction primers
hefidBgasy ichalf réctibh BRgbrielepESesV i r us 7, Human her pes
virus 8, Variola virus, Vesicular stomatitis virus,
[124] r@baffm "secampinang’, Whespiedl i1 ef@endertasfor prgsanle.ta cellor nucleic

v la&ﬁ, or Jé%l%ﬁtlh(ﬁlkﬁeghX{ the %ell, or nucleic acid, or vector, has been modified by

the introduction of a heterologous nucleic acid or the alteration of a native nucleic

€ ggll aelzzith pathway

acid, or that the cell is derived from a cell so modified. Thus, for example,
recombinant cells express genes that are not found within the native (non-
recombinant) form of the cell or express native genes that are otherwise abnormally

expressed, under expressed or not expressed at all.
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Hepatitis E virus, Rhinovirus, Coronavirus, Influenza
virus A, Influenza virus B. Measl es virus,

w@i0p08E0¢ r us, Human Papi | omavi rus, Respi rat or RCT/US2007/082665

[125]

[126]

[127]

[128]

syncytial virus, Adenovirus, Coxsackie virus, Dengue

virus, Munps virus, Poliovirus, Rabies virus, Rous

sdhe tma "eontastingYeb lussd Heesiv refeisrtoshe haihantinrdis:ct physical

Mar bur g vi , Lassa fever virus, Eastern Equine .

EAepnteT VR el 10 i iearon s pARS e do galfgay-agfigen

LeiHdsmeENCephal itis virus, Miurray Valley fever virus,

West Nile virus, Rift Valley fever virus, Rotavirus A,

RTarmusyRloxReg tydyasrused Gerew, trpinadly vefietsso dBieetdimhibition of

l )g]cg}'lé@ ?:e II%rlt %@?t?’odlgcl’)fr a%%begrclﬁgo%?z}rgégg lgt!Flh]-lfe ;el%%rr;l]pﬁ: i\rllls.{)rlillse instances

Eoypdroastefyl refeenoythd inhitstion binfbtelnIvanRdief $ edhalikitidoh rolﬂ?rotein

type-1, and Human | nmunodefi ci ency virus type-2. [1 9%

ThEthesisranbggeyed ishymandueed cells, ege dHPASE (ATECTYo BFB 126)

" " P " " [ C IS .

nSRTE R eIt Red TRIFRL 1 0 SR B3 Pih Al Syoronie

oraagontt angseddieckic bamipee aaelative S0t dshibisaly cascedagsonylds,) at least
|ves; felids sych as cats, lions, and tigers; equids .

23@% tE%t o &P§&%®O§%¥m§lf O’t%fika PolyBrRide. Foweneanstarges, therghative

ASCHANPbe B 165t 6@Abr T0OLRar HNAUDALESHRILCS R RadeRoand

gir%ffes? rodents gucﬁﬁgg nice# ?ggg, haﬁ%térs and

gln sere phbadimantd, ibeades fol mpatmdardladierprissthe aratgEinn@icoded by

[ h . [2120] ,Th N tl i.sposition” as
Do PR S PR e el P el P O gty

O ne@®)dl contrhdly RE&SS bp pedehed rdiasryt Al HURE 8¢ IMBtho8&ol ifitroduce
l'i kel i hood of being suscegtlble to a particular

d DR g0 cefissipelude. byt angaior Gmatad {o trawsiarimképn hp e apgropriate vector.
r I [ e t..Io [ se. disorde [
PP o ey S L TRk SRR otonc
upelgnbdedide or ahieler dehl eatdivayr hghb tB@Edf i6tel Chddecell, using any
pat hway aor programmed cell| death program (PCD), also .

kKB Bsthaddpiissars forgipemle. ulgat linkisgwmdisget yetagerignstection or
skhhddgskidd) 14 g’cﬁn@&{lbodiﬁghﬁ: 2P B{étﬂ?&'fhﬁ:'tioﬁ‘ Rflthe split-biomolecular
"pro-apoptosi s’ as used herein refer to nolecules or
enenjugas asdisdbsedhevamta aetl camtie crendfhenalekith gidedshone nucleic acid
pat h respectively. [122] .The term "huymani zed" used
REVBIRY, FERET i Gl B bt ane Sgeise dogn 1o one Fagment of
PeHeypBEbioH] M8 Bofjagatd 8 HisOBSHd Hefddn, Whdr& 8l cell then expresses the
genetically or post-transcriptionally to form of

niesleic acideingoding sl sppepiomidecubia cotjngaty weprodipreithe spdid-

AR SRR Gl SO By TTRL LS b

erm-a priners us

t mudiplg areddd laniimie peronPsiiledig the dighclogihy v adtoR) viral vectors,

anal og nucl eoti des that can serve as the basis for the

aﬁ’ﬁﬂ ngn-wigglimgangfsuch as, but not limited to non-viral means such as fusion,
electroporation, biolistics, transfection, lipofection, protoplast fusion, calcium
phosphate transfection, microinjection, pressure-forced entry, naked DNA etc., or any
other means known any persons of ordinary skilled in the art.
The term “vectors” and “plasmid” are used interchangeably herein, refers to a nucleic
acid molecule capable of transporting another nucleic acid to which it has been linked.
Vectors capable of directing the expression of genes and/or nucleic acid sequence to

which they are operatively linked are referred to herein as “expression vectors”. In

general, expression vectors of utility in the methods as disclosed herein include
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a select nucleic acid sequence. They include, e.g.,
pol ynerase chain reaction prinmers and |igase chain

WO e@8i1339m9 ol i gonucl eoti des. [124] The term PCT/US2007/082665

"reconbi nant” when used in reference to, for exanple,
a cell, or nucleic acid, or vector, indicates that the
ceetCIombmanthJIAetechJaqmas usoig ‘pesinads,” whash teéeo niclilés dehbley

the i.n a het er ol ogous nucl.ei c,acid or the

| Pl PR ood it St S DR e PR B b P home:

| Dkt ek yRekidd ABrcts 68 be $Rd M Hiffek & embbdignentsor € )&ﬁ'(ifﬂé ®ut are

reconmbi nant cells express genes that are not foun

whetlimitechie, plasids, qpiromresclnetsicionhages borimlofctorse andasuchoaectors

exnt t. s that are se_abno r

BB EREelR hnP RIS defidhe SF Ferfliite alioR SnBY i e brticuar cel

althdr ¥&P]s offtepiegdion vedss RESWABY tidse WEiBlEd hetheiaft WiREIeEve the

to the placenent in direct Ehy5|cal associ ation. Wth

r eguivdentfungtiong camalambe vied. ExEessimyeciorseamprése expression vectors

a iy J&%g aterm
(%ts(%%%?@%lf#ﬁpexg%&%eggﬂ%r el Jh tB)/N(If;l cally refers to

directed inhibition of normal cellular function of a

errEl RCRONEBR YL BR 0% City refers to the. i bi ti on of

Cynn&%@é IcPhrs¥iithgsi s. Such inhibition of protein

[129]

[130]

esis can be assayed in human tunor cells, e.qg.,
HBBST&TG ¢oAlr@dmisiats, ddTeltet @ makeiutgmay be p cptotoad, fdleexamﬁkeai

 Bant fo€ by Busserial P i B0 PR Pl hax R 8 Rnown o

| plrsbist RA1YedGR RHeadH fo@fek&ﬂ?}é bt &Q)hnﬂied' t8 afthrRA¥& fhdiph@feria toxin
an_equi nol ar anount of eptide. In sone

i AT hmiEcEsA toxia (Rféﬁamsv@iqrmwrl otqa@ éﬁE)l @molmwo paporin;
%éfbltng%tr n? regﬂfeoc ?ME%EM? or ne&hcah)g % é@r
| sSone e oarnents, "I n or der or a ar I ar ce

eXppassts tHveeqlr Biceérind tedmesote dyplgallpuot gliyeo@yzutai but glycosylated
sequences, the nucleic acid can be introduced into the
Ef“ft OIS alse CRLIRASSRIIAT YSeRRSRHINBSNt98r Songxasple, DT has

OBQénng'%'thl&a'ﬂb/lnlxodlﬁe& t'&%ﬁ‘»'f&ve et g&?ﬁir%ﬁt? gg@ %1{%19 QH&%%mg to

into cells include, but are not
t nomaAl oclimtforcmarbpledm apprepdibat@nvetng feu 3Pant Serfi25 each to

R PR Ghnedt T Ly b fe Sl tieh Sut b Tosieag 1. or DT

aghdiPESaURAHE PHA0] KAGHREY triMRfRQFrdnblsto 8 N0819708bh124165-
usi ng any known nethod in the art, for exanpl e, but

nét14% fondelet a, H8B®B: %ﬁ@aWelhams ghalf EXYT; 14981498). For variations
Ll
g?%ﬁ%ﬁéﬁ i@r{&_ rgbﬁfﬁi?tm?ls %TR%Q r?%JrP Ls (fl)agt{% ggms used see

I onol ecul ar co
héteatniewalmmlhotogins fe Ttargaﬁaf ©mmeﬂTh\¢rh;By Mreitinas R.JODB06; APPS
nucl ei.c_aci d_constr.uct, i n one construct

c OIS RS)ERY? §éabéﬁ%p<fra&eda@ it griyetydiEeiR fIgREFRNCOf
t h?axﬁ)%értenﬁbﬁ’lmn? feBor ﬁl%wcHﬁ%ﬁ b8 Lg)ﬁ’e}n% £d,95 84, d‘“%)ﬁhglare well
e nucl er ¢ acli

where the c t Hen expresses t

ekoodi figoersvas skilled irbthe aulaed vhabe & phptigddtexinwmreiss liathosome
the spli tblom)lecuh
mactlvatmg protein, or a hemitoxin or class I ribosome inactivating protein. A plant
halotoxin can be for example, but not limited to saporin (SAP); pokeweed antiviral
protein (PAP); bryodin 1; bouganin and gelonin or naturally occurring variants, or
genetically engineered variants or fragments thereof. A plant hemitoxin can be, for
example ricin A chain (RTA); ricin B (RTB); abrin; mistletoe, lectin and modeccin or

naturally occurring variants, or genetically engineered variants or fragments thereof.
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conjugate protein. The construct can be introduced
into the cell by nmultiple nmeans known to persons

wa@RioBl1axf09 n the art, including vectors, viral REDUS2087/082665

[131]

[132]

[133]

and non-viral neans, such as, but not limted to
non-viral means such as fusion, electroporation,
bPbint wiinssye typaaly gbtcbdpated,ibpohecglyonsylgsedplopt tasins are also

fusi on cgl i um. B_gesghat e transfection,
RSP IR "g JOVFEOPor ced entry, naked DNA etc.,
Oln ARYnRiveRMmbUBRhtK 't’lﬂ:\ép’larﬂﬁ&xiﬁﬁéeﬁpﬂﬁﬁctﬁfn RIRitRAdeY, for example,
skilled in the art. [128] The term "vectors" and
" prtatiignted te sargiagrestitictrchangeabl y herein, refers to a
nucl.ej [ | I | e of transporting another.
HEREr R B FERREM R ' RRRR RN GPFoRFrice e
c pplgptidefor diapment dTq dyf@o L pidesil O6r 2btefe 0BE cAMEHIRIOf a
nucl ei ¢ acid sequence to which they are operati Velbl%{

aye been

| FHRWY IGanalep e éy ¢ydekipg NaybinHingexamplos o6 sytokingeihe

I ' VRCI.OR S Lk &y R & hes. }
o P b e Bl AL oL R B T  Bjglperteron

t elphai tquies netsoIigracpir-aiiiadSNFadri 1Eh6; reedrilodyte-@iacrophae colony
doubl e stranded DNA | oops which, in their vector form
aPETHgtnG Sig (PY-8E):nlotto d rreytolmeepandygmragiirgpecurring

\V; 2 i . din f L

e B Sof s 87 Bty b Eg ch Bk S [ Manss thereof, o
bagtbkineopimgesnga heterobd gove séquesce dnccosnidiant egtokinss. may

integrate into.the host's_.genone or. replicate :

alh 6‘%?}?&5'&@1‘39 il abhs FEdRmare .c@p FRERPT G pgagzed
eXRMBASHLRMs B BIHrisORWOmBY of RaREnad#h 86 fbPetddfhi@bit not
whi ch serve the equivalent functions can al so be used.

Ekprited $¢ BNays oraseminedMpAi sl BapFes siverw vbetopdesfodhumanized
bl t. ient ' [ D
bR TeR T R By o SIS et BF aovbadi e 19h s

| thehpBRatedThadinTR it entikty ©f fef&bme. MOl ecul e may be a

cytotoxin, for exanple a bacterial toxin or bacterial
cytotoxin. Bacterial toxins or cytotoxins are well

Nuclegggg\éﬁegtgr,gg[egl%ss skilled in the art for exanple but
not

[134]

[135]

Imted to anthrax toxin; diphtheria toxin (DT);
r ircanvtifer teorbodin{dRT,Ah; effestou doba@nkl caamdod mxdlensé¢ BEgridonucleolytic

streptolysin Q. saporin; | ani n nat ur al |
oL WO S e‘Hrtﬂf'g'é‘?fiﬁS% 24 @kér@fcﬁeéé% éﬁ%&ﬂﬂ%&em or
ODNA agdtRilcasd TRE BREleasBREA B¢ b Rhtub 4 )@hlri‘élt,q{q?ncﬂé(@e%lal génetically

not glycoslyated, but glycosylated bacterial Toxins
ameddiedoagattdhgrast Edamples o kndwn DhA emdpentleasas aeovell known to

exanmpl e, ..DI .has been,genetical ly. nodi.fied to.inprove
C RSl B R AR Bt pEO iR o B s sce
c&l 6174008, vaxanp iﬁc@ﬁoﬂa&dfﬂéie@ﬁ ﬁﬂitsbahtiea?w réfeRbcd, QHd aRfde
and Ser525 each to enyl al anine, resulting in CRMLO7

( Exasres, speh astboyine [gsel (pog W orpdlgang Sgunnly) 1996 J. Biolafbem.
2%55 ;g Wg& E»%&%_eat{b%ﬁa&? %’ée tSHi'ly gtagl,efb96 !: PRAINEE %cea‘d. Sci.
USA., 87;9188-9192 and Hubbard et al, 1992; New Eng. J. Med., 326:812-815). In
some embodiments, the DNase nuclease is a mammaliand deoxyribonuclease I, and in
others it is a human deoxyribonuclease 1.
In an alternative embodiment of the invention, the nuclease is a RNA nuclease, RNA
endonuclease or RNA exonuclease. RNA nucleases are well known to persons skilled

in the art, any of which are encompassed for use in this invention. Non-limiting
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24169; Kondo et al, 1988;263:9470; WIllians et al,
1987; 1:493-498). For variations of nutations and

wo@Bfldresi ons to nodi fy the properties of bacPe&r/st007/082665

toxi ns used, see the review, |nmunotoxins for Targeted
Cancer Therapy; Kreitman R J, 2006; APPS Journal;
8(689mlﬂ58Qf EN&lnuCiqawrip@u@ RYA endohwscleast ;RN dndomichease 11;

f I th nbod f ect
e G R s o im0 o R N1t RS i e o
K RidWAudl Ens® B RS R de@lch Bxdnfifle fYrbfedRd (€ 81 thlle RaRk At
hal otoxin or class Il ribosone |nact|vat|ngdprote|n

oiOngorasaPt Gy itable fremadiéacell rqd@my@mn iBheaing dnbjl ) derived from

i e SRR LB BB S o BT B e el

( %Pjynktﬁ%i@étm Ilellbnbl@aﬂ{metaﬂlﬂlg@(l@%ﬁ Ofie HRIUT Fll ¥ppreciate
occurring variants, or genetically engineered variants

oy Rt BNaseeh aytlecue Fndstmeified wsingnwagropemetheds known to
e)ﬁﬁﬁg L&inikd ﬁ-i fhe ArtCAH Lg. e ORIAN m&hﬁlacmere(: aﬁ%antqg{lés% and/or RNase

mstletoe, lectin and nodeccin or natur occu
vaknmhtsks@nn@mnﬂbumammMgamgmnedﬁﬂﬂﬁWﬂmﬂambspmﬁmnsme
fragnme

er eaf . Pl an Xi ns . ar
|e9 %ﬁdé‘gr g5 ip %fﬁeépéfc@s%%?ss h fqm frabegiments,

a'R?%s@ ﬁc&msté&ijasf £ effiRfor 'rﬁbl&!"uﬁ—’e WhiR Wlta:’s 8&n disefkkd ithe use as
alternative enbodi nents, the plant toxins can function

agn pusiugaosm, infloropsre ﬁpﬂeet Application EPPTiG7édUS d’amm Application

r t 132] In alternat s of th
PR Phichary Beode el bY EalfreRt gk Seipohtciease
pak PRIk drl Rafk pfﬁ@@”ﬁiﬁth&fenﬂooﬁﬂhéﬂt@Hb@nﬁ@éa@@tﬂﬁe@lv@ﬁ from Rana
protein. One exanple of a %%;OtOXIC nol ecule is

CyESKICHEIa QQSHISE 4R bfr vigd ax gHpttesmelecps dWiheash theaminageid

b%%g,‘gyéee(?fd@a%za c?fésyéa%{goc%?enﬁﬁf\é er ona ) 1Jﬁa Ibe?rl Elo%vn since 1989

NENitasRs ef aic;Uonah@haw(émBa()%Q)Leﬁabe Y., etal.,J. Bzochem 109:786

RPN & e a0 B o Tk S Bcobioiony 37

O LIN35:i INGo, KR, Iry, OF £&Y UOKILPESN. %2@'15 grm§ 'w%% JDRER., Cell
genetical I'y ‘engi neered variants thereo cytoki'nes”’

c drypnd RemQS‘éZh%ﬂé)@é) dgouy. S@@Umlmﬁxptefamjﬁmwﬂt(w%) and

PSR Nt Ediel Buie B PR Lol EPor R B
t Rt cheenidpdds SR c fte IRNBEEs Qhd BBHBIRAI PR ol#Ret Varidé (HRXAMRielso
but not limted to RNase, protanm ne/ DNA, and Bax. For

r 80¢aPasfedexanpl es of humani zed toxins, see review by

\MEI?QIEO%& réated grﬂb%ﬁ?ﬁé t %@&%E uﬁ%ﬁ %Qorﬁ?th%&)sta]s %sc?dsed herein can

I ncor ora ’here Inin

r ot ef &ia(mper&mnl}eaélﬁm&fﬁaﬁ&fe@tﬁc R(Nh@@ ufoe ze{ni.@éhuﬁlﬁn angiogenin or
anaot her epbodinent, an_effector nDIecuIe can have
nddTagRERt GFreghgbAd u%qog&lw B BR0eliSAl byEngge g aniant thereof having

e%@&i&@@é a&%y?m?&a%ﬁﬁ& al, 3 985 IV HuAGLER SR, 54088499, Angiogenin

endonucl ease
is also a potent inhibitor of protein synthesis in cell-free extracts and upon injection

into Xenopus oocytes. Extracellular angiogenin is not cytotoxic towards a wide
variety of culture cells and is normally present in human plasma, therefore its
reconstitution within a cell is an ideal candidate as an effector molecule in the split-
biomolecular conjugate. Further, human angliogenin has been used in
immunotherapy by conjugating to IL2, see European Patent Application EP1217070,

incorporated herein in its entirety for reference, and has also been shown to be
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DNA exonucl ease. The nucl ease can be a natural
vari ant, honol ogue or a genetically nodified vari ant

wo b@sasd709 Exanpl es of known DNA endonucl eases BCEHUSENNT/082665

known to persons skilled in the art, and have been

used for conjugates for immnotoxins (see WOA 74905,
wekprigssied ap hwop@tipas efttwodumian froteins or drapinests yhdpyof (see European
reference, and_i exanpl es, such as bovi ne DNasel

( Pagn %Pﬁé‘iaﬁ‘)‘éﬁm&@gﬁ 1990; J. Biol. Chem 265: 21

[137] 889 arckh&bod RAEHE LE Bel 1ﬁvéa|t\i@ﬁ &n K98R ah 8K MRlterabiced §O0er-1

Proc. Natl. Acad. Sci. 87;9188-9192 and Hubbard
ethoﬁllfﬂogl@wsophléw 1FA @Nase Hll/sucleass gt gleave@iddublet stragdereRN A

d oxyr %%U’ eagga$ﬁ§§n§&&%?gﬁhg¥§t??1 gmﬂﬂﬂgw”‘ﬁa@nﬂ“SOf

dabxytRosniclades lbng [ubad]y with amwalbtaﬁarmmaylg on the 3" ends (often
enbodi nent of the invention, the nuclease is a

neelieksmall intgrfesing B ($BYA)bBernie dicsnersitaas evo &Nﬁse domains
n ldﬁ('i Sﬁéﬁﬁzq{o\ﬁkayﬁ lak ehﬁf@&%mtopecgﬁ gfgisco%r}sle %Qch' cﬁqn{i SI? of Dicer.

¢h are enconp asse

[ mlea‘lrtcmalyzeMB frstrstepi mgl&)@h‘p.l 1ﬁ&-rfafen%lﬁathwaif eﬂdiﬁﬁtlates formation
[ u RNA enqonucl ease |; RNA endonucl ease |I1; RNA

Ui Oy A IS”"T}CH’%WIWQ{\I[A%@@%F CRARIF SOBRPTGH argonaute
thse YRS RudERe B5HaBld
exéﬁple |g refee%red(%fgfé he tra%géﬁ%ﬁ%@§$ﬁﬁ%g%ﬂase§y§§”wnuam
( avampleaishtary mhatmffth@sRlNPCgmpostaandon Bl oomi ngfi el d,

1381 G R B PR S BB ot

DaiiznBlal %ere%cﬁbn et@ﬂnhcl&ts‘é§ UBxdhP8ty but hondi@8ting examples of
1998 e of skill |1 appreciate any RNase or

RNQ?(—:I Rsistier QP@T’(‘}‘Q]I‘?&?:STQI o BeanHisHing! Il Mspdufsau3 AL Hinfl;
(ﬁpgﬁdgg to those skilled in the art, and use of

such’nodified or reconbi nant RNase and/ or RNase A

nol ecul es, or naturally occurring variants thereof, as

effector proteins are enconpassed for use in the

Otherg EF80%OKS14F scl osed herein. In some enbodlnenys
[139] R')!laﬁﬁth@r GREL RGeS Sieh éﬂﬁecﬂﬂ nfSIE&EE Qln ulﬁ‘g 54?#%}1%%&%? protease

{140}

been disclosed in the use as an Irnrn
EmadesatenaBatkenwn Ap ptdteinases rpeRYAES Bl proti® 1 Rat émaymes) which break

Ii ti n 6, 869, 604 ich.are incor ted herein
o BrefBontes™ i ERmg i 8 Bl Mo B PBFIVBIES Pt it
plcl@kzﬁ‘cfg% anl:l s tdBMmot MRRALITRA LS actlvaBSR H}Cinﬁ&%‘aﬁog 8F Y& fhes. Some
from Rana cat esbei ana oocytes can be used as effector

mbraeaseeese aanelagiig Af water faripreieelziiel clsexpge noé arsfalRagiessified as

YO PR OREr G RGIT R BEER A0 RGy RRy

Opaens skilledah tted art, add ilBliefenexatip®s, B8ark 3189134}11ted—toa@er1ne
Y, Nucl, Acids Res. 20:1371 (1992); Nitta, K, et a

CPYREBFo IyEgIRc BrPiqaseygysicing pigteases; gppgisgcidiprotersgs (¢ 2.,
Bg%@ﬂg]ggm)z gl%ta?l%gg gsﬁlkg% 'agimd‘;proteﬁstes aégdo?egﬁdgﬁfg &‘?x%{'é?nases)
Paidt exopeftddhsésl Qgﬁl)lmoapcbteases are, for example; caspase enzymes; calpain
enzymes; cathepsin enzymes; endoprotease enzymes; granzymes; matrix
metalloproteases; pepsins; pronases; proteases; proteinases; rennin; trypsin, and their
use, or naturally occurring homologues or genetically engineered variants thereof are
encompassed for use in this invention.
In another embodiment, an effector molecule can be any molecule capable of

inducing a cell death pathway in a cell. Examples of such effector molecules include,
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I nokuchi, N., et al., Biol. Pharm Bull. 20:471
(1997)), genom c DNA or nRNA whi ch encodes oocyte

worbbasas37and genetical ly nodi fied variants therBCf/US2087/082665

al so enconpassed. In another rel ated enbodi nent,

RNases useful in the methods as di scl osed herein can
béuidre nheimiigkiof pro-dpppoftichctecul pvhvhead vell Rhase & theart, for
exanpl.e, human. angi ogenj r_a fragnent thereof, or a

¢ GLORBIE RHRROt SR 1SBA SNk gD M QB 0 & Pt BIBi by
haiiebrd bPBAUE Ias by Le. 1 198%
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pMierwhondra-dririved AstivpoobECaspasent BRING); apopeastid inflodrg factor

e cLs d, upon injection. jint enopu ocyt es.

ELh A R KHERE o der ok Pe TR s Ghesnagmpessed for
WySkeasvdfc @ Yndcufdd by Uh & meBlolS a@Mdclbsed HeF iR | ok Y £ S8kl

in human plasma, thérefore its reconstitution within a

c ¥pmiantsoragcompaintoagdidivtldy aoddiedeffients of suvblpec-apeptotic
tggléﬂkgtbionnlecular conj ugate. Further, human

angli ogéeni n has been used in i munot herapy by

[141] conjlugadtive@nibodithéhts, 98 @ ffEttHORBRBuIBakEMT inARP hiegdll 90 diE ose

12 17070, incorporated herein inits entirety for

r Bftsiels capablgef ipkibitHIzgrcheleathastnrayt e indisingreedlegrvgal

t : f ' . fr _

{ HANRAY b B3l LI LHEIOPROIELR iudsl RETRONS dimijed to

[ h8MProur astivapdyeotiembldiles whidhLaré hflell ikﬁ@f\g‘ﬁ biy @Elﬁp?6§ tiagey skill
b .cer. Dicer or.Dcr-1 honolo osophila) is a

RRBDE a7t 1or Rimils Gut potdinTiEdds Be 1 GiebPd- $paAdBbIbHas of

( dSEPNNs @RS) ProReifd.CT ORNA (i RNA) into short
doubl e- stranded RNA fragnments of about 20-25

[142] nlrcarsthdr gadoliomyt ofithganveptivn,tan effetino nvhselecarbeangolecule or

[143]

t he, 3 n often call smal|l interfering R

( SRy 2 B s Pt B R G o b B e oreamate, an
OBffedtémERBME Ran BOa Bfrb§hE Rinad® kR hBp e PHEIHoEOMRALSRtivity. B-
each domain of Dicer. Dicer catalyzes the first step

i iledueoriise et @tdsghe lose taxat pradgnga mathi asi% ansinesamptothecin and p-

f ' .of th NA- i nd d sil ' l. SO,
WR TR ARG b el e S e et G BaAePaL o
C epailethy@f pHéagn &l NGudBS e @%m%@m&%g’éﬁeen_dgveloped to

sequence is conplementary to that of the siRNA guide
stmpiee tHer®8jumar effiepte of dorbrodbinm(DOX)X Rbe prudnepBOX-6A3 was

L GRe L BEIRRTEEb
AT 7 0P b Al

HBitef. | Thenpstt¢ncy i dudioquRirugOednealscelfe greathyr enehaduvigisth 139]
Ai r _enbodi nent.., a e can

prl%?lrg%)lf%toln @'%21% %W{gpn%tg ¥ nqq%x{e%&gfg}noe{ corrrnoll)ix(:i‘gciJ <|:hemo— an(l? ?ad?o-therapy
of anti-cancer (CCRTC) strategy. In some embodiments, the prodrug can also be
utilized to modify liposomes for efficient delivery of anti-cancer drugs (Chen et al,
current medicinal chemistry; 2003 3;139-150; Chen et al, cancer Gene Ther, 2006; ).
In another embodiment, an effector molecule that sensitizes the cell to another agent
is, for example, hypoxanthine-guanine phosphoribosyltransferase (HGPRT), from the
parasite Trypanosoma brucei (Tb), which can convert allopurinol, a purine analogue,
to corresponding nucleotides with greater efficiency than its human homologue,

therefore is capable of activating the prodrug allopurinol to a cytotoxic metabolite
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nol ecul e (al so known as protei nases, peptidases, or
proteolytic enzynes) which break peptide bonds between
w@eiono3xed ds of proteins by a process called PCT/US2007/082665
proteol ytic cleavage and is a common mechani sm of
activation or inactivation of enzynes. Sonme proteases
usﬁmdeamtt@b @08l dflumen Gend Bherptbﬂ@?ﬂ 3168@). bl Hmﬂmyen‘dmdlment the

¢ et Rofs T TunpE e RHAr AP P BT B o

pers@ﬂaﬁmaks pdegdbaldulichResasts, valch Adiehied ehef BRitO8NRIEde cancer
but are not limted to, serine proteases; threonine

pPEdsse 19%@@¥%mﬁéﬂﬁmbb@ﬁ§égﬂﬁﬁﬁpﬁwﬁB@H@G*dl@ﬁ@ieases
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Bi 19&0r019101%§ nlg%;/lé%l dﬁg‘; .

pro eases; es (proteinases) and
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nattarladthia@qBUY 9 aageﬂmfm |pﬁgbiﬂ5‘caﬁ) ctgaretht aatidayicer prodrugs 7-(4-
engi neered variants thereof are enconpassed for use In
t KRESOXYRHEHRMdL)cephalopPar Ry R Cdib 8 ¢PpRasporp prodrug of

I a
SHHESHELAC N EApoAe OB S RGPRRUTIED 4150712
s @!I]nerqircﬁchfog/enzym @tubisgions khdu\dﬁa irbthe aetroan hetisdd asitheeffector

amolgq.lgq, 3 %Tgr}mé@%sleﬁg%rl %pﬁ*pih%gng oedrq\sl\a%lgllgacl( erlc:lrrll }ncludmg
Dleﬁ%h&s tﬁa‘pﬁrocﬁlcptox% HdicBlsMn ﬂhﬁmdghﬁrﬁfcsthé}‘épﬁfslee %ard%%ﬁ et al,

ADP ri bose pol ynerase- econd
éh lseieati fiay ehebdoke d00NC2G02at for emnrﬂhsgas@gse(@m@qn be used as
apﬁgg&%hsEﬂgdu0|ng factor (AIF); Fas (also known as
1 ; Fas ligand (FasL) are enconpassed for

[145] U$€a adated Eﬁbb(ﬂlfneﬁ@ lag e Ee&6r Yleklie ik bh el @mlchsCd08e4s an
herein, as well as natural variants or reconbi nant or

géniéYirat drugy farsapmpledbytarot Eivited &y Osaliemiysr whighopeemmenly used as
g?{u GBS dr{%%;x’ adts & fséﬁ%wﬁ&' %@m?ﬁéﬁ?gﬁg%ﬁ&% 53 CEI as an

ect or e use In"the S -as
heffector inslecalp &bhiect af, 2006hiJ mhbmmotheﬂ“hem)eat h pat hvvay
i i a cell. survival in the cel

[146] Ei%%]%‘chgrlngc?dlglﬁgﬁ of HiedprygnLion; fgfag)r nylgculg (‘émﬁgxltlate addition or
| B diRAtibR o PH ERER %ﬁcl@ﬁtamcﬁﬂ(?ﬂ'tg@tt ﬂcﬁiﬁylﬁh@ Hﬂof‘e%ul\éhAg B n ?ﬁﬁlmltmg

wel | known by pérson of ordinary s he art
eﬁaample, whare thettatgenistagargetopol Beptide, aBlstﬁJ}(befedﬂspﬁﬂlecule can be

BB SRR R B e S B b < Sork b onomers and
Witigetﬁél te@get POl yReptalen® be @urad&d vik tleyReRhidi. hddxample of another
sensitizes the cell to one or nore secondary agents.

Fembadigiept whergihetarasct isor Pabrcptide. dheeffecks r@plt:w@gmﬁ@a Small
K U?)?cﬁ]?ﬁn-té?{ite(? m& (gUgfi(y)c\%BH ka%@%t?e t%xcée{ f{élwepk?lde for numerous

effects, including increased polypeptide stability, cellular localization etc. Other post-
transcriptional events are known to persons skilled in the art, and include for instance;
ISGylation; acetylation, alkylation, methylation biotinylation, glutamylation,
glycylation; glycosylation, isoprenylation, lipoylation, phosphopantetheinylation,

citrullination; deamidation, phosphorylation, etc., and the molecules that mediate or
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G ucuroni dase activates the | owtoxic prodrugs such as
9- am nocanpt ot heci n and phydroxy aniline nustard, or
wW@naB0osaTe such as a N-[ 4-doxor ubi ci n- N- car bonyPCT/US2007/082665

(oxymet hyl ) phenyl] O b-glucuronyl carbanate (DOX- GA3)
have been devel oped to inprove the antitunor effects
offfeld tlmase by @itncand@dsed Thet fat@dnelgeuDeMin EASmetieds as disclosed
nEltlally designed to be activated into an active

Tl e or drug by human b- gl ucuronidase (QUS) to

[147] T @8 dthdr Rndobingkhk Wviterd MeQig6t Shltaeht MRRE £digahl éffelfdr molecule
the tumor site. The pot ency of such prodrugs can al so
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modi fy |iposones for efficient delivery of anti-cancer

d Fh?g%a“("@ﬂ’éﬁmaf thy targetpycdeie agid dincingsmberngnstaneffepmpgolecule
[i%g? %n anot rﬁ%%%%lég§ﬂ§ﬁWr fﬁg ?S&pk ﬁecdygl%NN?u

s M@{/ITBASENMTBB et te hovoanathhleranstgands drdraghentsakanpf which will
X ne uanlne hosphorlbosyltransferase
\éi%%}i% glﬁ Eﬁﬁ%& sl fﬁ%\i’ d PR ETofF D SARBERRITB I By anethsy embodiment,
V"ﬁh MGG MERBYIE 4 a RisloAR Héétﬂ@lansf@ra?é'éﬂz%e P@ PGl Suchlf CREB-
correspondi ng nucl eotides Wth greatef efficiency than
i bndingrmantelrorohodifed vetseomedrongantsthemphibl e of
activating the prodrug allopurinol to a cytotoxic
nmet abol i te( Trudeau et al, 2001 ; Human Gene Ther;
PR03551673 1680). In another enbodi nent, the effector
mol ecul e can be the bacterial nitrobenzene
[148] n Jlt mm%@uchb@éntémbampe PF Bensplilehigmatngalgr conjugate can be any

SRR BGR ARLB APHASE, Ry o e e

p thadhinidb toothie ¢arg¢ttrmo]feu:r arbiRecleBed Rﬁa aiiclat ,ama%ﬁimg motif. In
Bi omacr nDIecuIes 631- I n anot her
e FYBE FYrRBrmbogHmets, élcPtf € 5§ eu{h@ methegls|ag disglogebhergiiipgudes

PhLAEE &8ida G icks: /98 MaFoRles, %Hg)?ll)ﬁ)'égl’éqeg Erilgﬁé)erg‘gd&ﬂment a probe

desacet yl Vi nbl ast i ne- 3-tar’box razi
( DAVLBigyD)clentidet e soraqainbediments) mpaucfiprabes dispbdbiovemigcular

P PUBET S Bt B rBe ARG UL G AAPP EARE B oSs
7 oligonueRbR@KY Bithay adh BlodieeRAR fOsR@RIple estrabdof tEMit- a

cephal osporin prodrug of phenyl enedi am ne nustard
( bomol @9&@ peby@aptide palr, candggn o gml@ﬁdﬁprobmanﬂabeom) probe of

qﬂ'éego gp%g;ﬁtﬁ%/ g€¥ rﬁ?ol@c%@ mg)pg% ndse eﬁgan O pefd ap O}ﬂggg ee%roge

be us ect or are e

[149] f &f sanseerhbodifentsphb peibe @an Bé a6y ma&dullaem ichn bé Bedplkédl tdGmother
en tha prod ce toxjc radicals on phaot odynam ¢
ﬁ@?{%fﬁff lwp& rpfbinding tozgignget ygleg @Flfiloé tdygetmebeeptide in

291%6 ]r;tgggﬁlty fl‘ﬁrsoﬁ?éaemoﬁnﬁé?{t& )é'pngce cad BREHCRL RS B5Gfieic acid

as ef ct or” nol ecul
analogue, such as an ohgonucleotlde In another embodiment a probe can be a

nucleic-acid binding polypeptide or proteins, which interacts with the target nucleic
acid or target polypeptide with high affinity. Probes that are nucleic acid analogues
include, for example but not limited to, peptide nucleic acids (PNAs),
pseudocomplementary PNA (pcPNA), locked nucleic acids (LNA), morpholin DNAs,
phosphorthioate DNAs, and 2’-O-methoxymethyl-RNAs.
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[145] In a related enbodi nent, an effector nolecule
can be a nolecule that catal yzes an antiviral drug,
wo coosasEnpl e, but not limted to Gseltam vir wnCT/NS1087/082665
commonly used as an anti-viral drug can act as a
secondary agent for carboxyl esterase HCEl as an
[150] eﬂlﬁ ewno Bmho(ﬂiemutsepl(oﬁbd captbimd to tRO8Gne HyHPhidraniaa elte &xp single—
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biotinylation, glutanylation,
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[152] adh shmd ﬁﬁb@iﬁﬂﬁﬁisq})r@h&lﬁg ¢&l forstidnl sratthipiex, 4 pobed@she 4 nucleic
exanpl e ylation or structural podification, for
eﬂ%‘ﬂ%’}éc}h@ tgplegomnation il sUne embegigenisesiplex-Hrmmac e

tBge &ﬁﬁfeoﬂ?éy & dCO P, §¥E8GLniphE gpg\ﬁﬂé ﬁ{ﬂl&l o &fxﬁifng lP?ymmﬂme—

target nucleic acid. ’I'n one fenb
rrphem::pla’nmn be a DNA net hyl t ransferase (DNA Mrase),

f MI2,. DNMTI3A MI3B or_  de novo

11531 1 38 45 PR wPRS e TOIF Rl RERRE o0 He FGAMa e okl Fmted to
Bl ot RLeBtil e sihaleGhn dUIR R A Gn@Bbilles? IndPp Gk Rucleic a01ds (PNAs)
conpl enentation. I n anot her enbodi nent, ‘an effecto

s} gpyegdeconipienensar ANAY (pcBNA) stcahesomezgmhmhments a probe

BP0, SRS P B B0y PR s e

enildino®ntis theirPrOB@®natlebtides AR domddinRIREREE & as oligonucleotide
conj ugate can be any nolecule that is capabl e of

b Pﬁﬂieﬁg Oligonudleptiges uwﬁé linthe raetheds apidésclasgd bereinfean fhe
%ﬁesﬁ%@hsﬁ gﬁb 'iéﬁeﬂ Hﬁ%(grglr %S{‘%Q%Iﬂﬁés{%f?&h?dﬁ’ Rhich are well

rre nuc elIc a
known by persons of ordinary shill in the art. Such methods can range from standard

enzymatic digestion followed by nucleotide fragment isolation (see for example,
Sambrook, et al., Molecular Cloning: A Laboratory Manual, Second Edition, Cold
Spring Harbor, N.Y ., (1989), Wu et al, Methods in Gene Biotechnology (CRC Press,
New York, N.Y., 1997), and Recombinant Gene Expression Protocols, in Methods in
Molecular Biology, Vol. 62, (Tuan, ed., Humana Press, Totowa, N.J., 1997), the

disclosures of which are hereby incorporated by reference), to purely synthetic
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some such enbodi nents, a probe useful in the nethods
as di sclosed herein includes nucleic acids, nucleic
wa@eood/ 133789 ogues, and pol ypepti des. I n one enmboPCTERL)7/882665
probe is an oligonucleotide. In sone enbodi nents, a
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hiashone, i exagiplc backbhies e engnisisd dremeding HSUpHORE-
CamiRRiyNal e IRREE Trb @M %amide bonds.

[157] PNA binds to both DNA and RNA to form a PNA/DNA or PNA/RNA duplexes
which bind with greater affinity and increased specificity than corresponding
DNA/DNA or DNA/RNA duplexes. In addition, the polyamide backbone of PNA
(having appropriate nucleobases or other side chain groups attached thereto) is not
recognized by either nucleases or proteases, and thus PNAs are resistant to

degradation by enzymes, unlike DNA and peptides. The binding of a PNA strand to a
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[152] In sone enbodi ments providing for formation of a
triplex, a probe can be any nucleic acid which allows

WO 2o0pl18370d or mati on. I n sonme enbodi nments, PCT/US2007/082665
triplex-formng oligonucleotides are GC-rich, for
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nt isolation (see
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N ﬁolypé;@ﬁ@)iete&th?pﬁ“téiﬁi ’Qfektﬁﬁs I&ion%rﬁlﬁbcﬁtﬁ@nt'é‘e‘f&hypeptlde detector
i ncor porated by reference), to

s PUAIB CRE hie ehor ypanside svtirmphigh a%;ﬂ rtér thy smeestrivgleic acid or target
N e —

amIﬂBﬁatradieﬂycmsh@d: gteandefl DWA lolt B&IA. Bl)ncsﬁﬁﬁrdﬁﬁbodlments a
Bur fo Mass. or ABlI NMbdel 380B Synt hetj c
Beridsgisghi 5 p oEP Yt 153y thenilge HEEIbisidea5a Riblcagtyrotein, or a

I
S -

phu@p!hlat:@ danjie Stedowmendrodis) to taphl pNamatuy ratgealPolypeptides useful

d 610-620. (1980) .. .( phosphot t
N e P10 O S A gt PR e ers
PERRE hafkal e Abfifedas dtisHaD B?&:ré’&ﬁrfglip Shchbe E}@h{b@&%f%c

descri bed herein are de3|% to be conplenentary to
c &pgerp Inchisiet4ibAsS, @ploﬁm oif o huftnaso 8 ol ¥Y lo fingerct @ided of

SEAIR. SR Aol BR85S BTS2

u(szlr)gzmem mabhmdas RH@{RO@SB) zm@s@ 49200r NaeDALd Re$D00k
and Freier, Biochemstry 34:10807- 10815 (1995 MG aw

o091 ): 2487 6L G RYED S idrywBiEh e gsbylin bivan e o losed
aklepeml\f gélz ﬁgﬁ?@gﬁeﬁ%ﬁtau}q@ b§'41'9 %zt§ 4%4%:&13)8 %RAt ‘qlladlg)sgpeélﬁc

sone e ca n
s tind eid @didRB¥y uend es clok ezsa,mpia,daptamers such as aptamers of platelet-derived

growth factor (PDGF) (Nat Biotech (2002) 20:473-77) and thrombin (Nature(1992)
355: 564-6. Other polypeptides useful in the methods as disclosed herein include
polypeptides which bind to DNA triplexes in vitro; for example, members of the
heteronuclear ribonucleic particles (hnRNP) proteins such as hnRNP K, L, E1, A2/B1
and I (Nucl Acids Res (2001)29(11): 2427-36).
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desi gned and synt hesi zed usi ng nethods for single
stranded RNA nol ecul e producti on which are well known
whyopasyoens of ordinary skill in the art. [ 156PCT/HS2007/082665
alternative enbodi nents, probes can be a nucleic acid
bi ndi ng noi eti es such as peptide nucleic acids (PNAs),
[I&Himnbmﬂ¢n@b@ﬁﬁmdmcwhpbemphthbymRNAEr¢m@ﬁ®ﬂ&ﬁa@hmhaﬂﬁmﬁm:

wBP PR abhe s heS B St Bl eat YU fraBReRd rgbe can be
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S @gbﬁ)epmd@tﬁfecmh erateindtagmieot, atinkercwqedrat and thBNAchmohmd sequence
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TR 0 AL o AR BB o
0|11|1 gtﬁﬂél éﬂnﬁ@dlhﬁﬁﬁ DpSlypEfide deRLRE Brbtath ia elPACKREARjected into a

nore akin to a peptld than a sugar phosphodi ester.
E4elh Butsuia embedementpsuch enisirueie e alsnbe vyedroinin vitro detection of

n%%ME@cL%<P&ﬁHE§&£g base attached to this backbone,

exa bone can be constructed of repeating
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p(v&rhpeﬂmn the huadikd ofhe (df:teé’tNAlelymptldg faygpreopito dtedarget nucleic acid or

SRR BBl G0 Eobr Bl B B sl teror prowcin
PIFet eaisie, a Hae Dﬁﬂgﬂé cM18 bE @%Ieﬁet:@mfrdtan@l%@&q@ﬁﬁ %{hmple
unli

by enzynes, and peptides he bi ndi ng of
PRiamgns 4t ex@n@l@mc&nmog sb and ngceic geidinding moiekrele vghich

g%ﬁﬂ) 5 ﬁgﬁtf mgotnt&lé)n g%%{sﬁilm naen ot atﬁ e(i)sn mae nt /gpphcatlon

[ 5680786 siich ie ifvoeorad Eereﬁﬁ@l'@mﬁ@mr&%fﬁnaé)y I Nﬁ%e
(pcPNAs) can_ _be used which are a variation of PNA
nﬁF’@E@n‘lné‘@tsaWé*eﬁeﬁE? defector palyneptife proRe i Buliferaaiamglypeptide

P r

S AL ot e SR gfn B BodL BMEPAA O kBke inents of the

r effpdot prosdiny anfb mmmhhdoblhdmgd)if el dunaiipd afdhm@etmld@protem to
| ex ased on th

W PRI pef et apge R Bl St Ba e fshe defestor

Netdtein afll tmud@sﬂm&ep%@rﬂ ty. pcPNAs recognize and

bind with their natural T, (U, or G C

counterparts. pcPNAs can be made according to any

nmet hods for the
TAR@E@:% ﬁ%gk IA ofﬁms%g{oeﬁ%%ﬂ@ﬁgm (See: U. S.
[162] Paine aNest ofthb @%s&ﬁvaeitl&Z 1s 18dSunithorfidIar@éShuckid dddSstharget
5,736,336, 5,773,571 or 5,786,571 which are

i RelaPERIIdst By thespli-hiompleculas canjsgdte ag disdpsadrhesgmevhich comprises
h g?g@;tg%ﬁ%thg)r ggohgcufér\w?&e Cah @fgn?enp 2l C%Bﬁl%%feg % X\'Bfo%lg A Sne

embodiment, the probe recognizes a target nucleic acid, and in another, the probe
recognizes a target polypeptide.

[163] In some embodiments, the target nucleic acid is DNA or RNA. In some embodiments,
a target nucleic acid is a pathological nucleic acid (DNA or RNA) or pathology
causing nucleic acid, for instance, the pathological nucleic acid is the nucleic acid that
contributes substantially the disease, disorder or malignancy. This includes but is not

limited to, for example, nucleic acid sequences encoding a mutation and/or
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"pol ypepti de detector proteins" herein. In sone
enbodi nents, a pol ypeptide detector protein can be any

w@oeiognaond de with a high affinity for the targeCT/US2007/082665

[164]

[165]

[166]

nucleic acid or target polypeptide. In sone
enbodi nents, a target nucleic acid can be a
dpolyhergtismanda denet rdgplaeorytsecawdeejopanatti\s:lm@rhledso a@anteok in the 5°

or RNA. I n sone odi nent s ol de pr
8 % e e MR LT Sl o6 Cin Hooa Raiedgpers afhological
I BIIED aBIdQS £hlleleiRfaci LERINBE that EAFERES a gédé ptOdRt that contributes
enbodi ments, a polypeptide's affinity Tor the target
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i Mesculge endothicdighgrowsh factar repsptos (BEG@RD and HERRqau. Bhogene

4 finger 2 of TTK
YgIﬁffI’éE Bghes 8 5‘3‘%&%@%&@&&9 B " nae (20010 276
( HYome8dblim8nts NuatgeAgudsic Eeiﬂ of 20Qdt)poRPepiadl) is a42ROd oPgene
Nucl d .Res (2001) 29(1 1 6427 36). O her
pBIah B%‘ﬁI“'i‘td%%X Sg maar’é‘a wgnanhpell. dsanexpmphipyexample, a target
dhﬁ&&@%@lﬁ 1B§Ie§IuEIeIJI§cI1dI5I§:0991I Specrpgé epﬁi?él b BRdin t&ﬁgm a

vitro sel ection, that |nd i C nuc elc aci
sequperdesd of ﬂmrhw)@axrmille fat gblbalmhst is exresssd aptcdliven sevefal body

P55 St T R S
5ﬁéfa§1y o%ﬁ@{ eRaby PRRIrbAgiSand pRhttbatidbah b BBS. hR dseram

di scl 0sed herein include pol ypepti des which bind to
DRIRbedimsnréargetrnuglei¢ apid fsgynus: i¢ seqwn@@m@ﬁg rhthe

B Py B PR e
( 2EMLY2S8dtoi) poR AL PEM [ [hGOIne Ieﬁlb‘s)dﬁﬁexﬁme @tdﬂ%ﬂ&l‘gets PEM

wh I I I f t
B B 1D UL SONUGRLE [T RGBS SRIPLLSR

s mcb%popﬂé&’ﬁ’@rgh'bg'erefef%ﬂgqmsoﬁ@ drbaReensan tggetg{a@&%%@xr target

a single nucleic¢ acid construct conprising-n

apbld'p@'udo dambe pobypepind aeanafrfcegenie mpleotieion ohcagnent receptor
I i nker .sequenc d.the nuc#e c acid sequence e codlgg

t Iﬁ %‘Il €3 an

DS AERANEE iTer st MSOTRE HEPiTeRtSt 3 BESH Pt cig Acid enco
PRhYPEREsiS Brodeh et SXaniP1Ob& dbt [ihiited WPaseiRPE MR8} grdwth

pol yp E§Ilde detector protein in a cell or
maskasi( Fé&b@ﬁVﬁﬁﬂblar emplogugs themef. enbodi ment's, such

C u S d for in V|t 0 det

a?rpniot%II e?rIél?oggl% tg at oqoéé%el nu[;%,)clﬁmq iSPa h%ené ng)g\IdlI %ﬁg& for

WBJe{nQ)IE bet ot Qbﬁtedso alrﬂtgemﬁm deg@ended ach @l ﬁ’@frﬂﬁ@bﬂms fype A,
pepti de detector protein can be split int

| B%@Iltlﬁ fwpert aﬁnaéﬁwéyp%éﬂﬂvweaawwlwsi@mvw, HEV-1, HSV-IL
OIS il 0B B IR, 8 1 SIS
ppipifeps votes, bepgaantus, ctymmdswlctvamg,&tchmucires ab@did, lgantavirus,
coxsackie virus, mumps virus, measles virus, rubella virus, polio virus, HIV-1, HIV-
II, SARS, avian and/or bird flu viruses and other viruses or variants thereof.
In some embodiments, a pathological polypeptide is a target to the split-biomolecular
conjugate as disclosed herein, where the polypeptide contributes to part, or wholly, a

symptom of a disease, disorder or malignancy. In some embodiments, a pathological

polypeptide is any protein that contributes to a symptom of a disease due to
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target pol ypeptide reconstitutes the detector protein
and the active effector protein. For exanple, a

wW@eiognarne de probe coul d be a detector protei nPCTTEBE2007/082665

[167] rriy

contains nultiple domains (for exanple zinc finger
notifs) or a nucleic acid binding nolecule which has
bdesfurspionsl draboormad exppsial Eocermpme lbutsnotshmmtedae, a pathogenic
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nu@k emﬁnaﬁeﬁtowstht@ﬁtofa@ksxé@@rshbm@s & ekt $orl dkample such
reconstlrutlon of the detector protein and the active
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di scl osed herein, which conprises an split-effector
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|

R UM, P B BhE Poh BRANL B2 Pt B hg ogt proein
t ar gepidpdivype pﬁﬂtldES a{sh&ﬁ)h limitsg rmarﬁﬁ]bpﬂih FPM0 sxpredied on HIV

rge cleic acid is or RNA. |In sone
ety <0 ol shjese T PPl opageep gelifo Visgies g1 infectious
nygkieleg aci d (DNA or RNA) or pathol ogy causing nucleic
acid, for instance, the pathological nucleic acid is
the nucleic acid that contributes substantially the

usesoE TR AR B PR PR TRt 6 ¢ aci a sequences
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[169]

e N EmBoditbits | ObloRdHCOTaP 8o ARMPR §BAlbJdd heBRNEn be used to
reg uIatorX sequence operatively linked to a gene or in
3

t Heegsr cadl degth. i sychresbadisdents ghmt@mle@ﬂaraogmg@te iy yeferred
£ | I
IIFE ROk M SR8 Eil it
t h@ﬂecﬁl@nﬁlﬁlblb whes compleaichted a6 bwbalels tapabledif a6@sfing cell death.

sor der or mal. i gnan for exanple, genes that are
ehﬂrr B> ddiedn ?rmSPlC}éFf;feCé@r ROIYRsBitafiagmenfs copriss ahkeast two

?E&ggpt {de @ tgH%ﬁts%ﬁ?mlachE%@ dda5 495 of £ 1‘35es wherein the

let-derived gro actor recept
( Hib@éﬁﬁptoapdypaﬁdﬂlfmmnd(mmmeﬂb fomout hctfvaceffector molecule in
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erReMdingRiNdefl dedthtpafiGely iR Wed QIIC[rA%icH af embBARnt, the effector
polype tide is a gené or gene product that is

gsykeccgn bg adoxra) qygfﬁamc me@edule, Agclaaseemetﬁpmwnzyme pro-
eé@o:ﬂ&itﬁc’gmglg 1ﬁr %“% ;y I CogeSéuf%\%ﬁlcg Imosc'ht%esqh? %ﬁ\?ﬁ nugelc a01d or target
polypeptide, as dlsclosed above.
In some embodiments, The use of a cell death split biomolecular conjugate as
disclosed herein is useful for the treatment of cancer, where the probes of cell death
split-biomolecular conjugate recognize a particular target nucleic acid sequence or

target polypeptide that are associated with a disorder such as cancer. For example, the
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conpontent of the human mlk fat globule that is

expressed in cells in several body tissues and also in
warimasand i s known to be expressed in epithel PEr/US2007/082665

cancer cells, notably ovarian, gastric, colorectal and

pancreatic cancer cells. In such an enbodi nent, a
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and the genifdurinary system. Ductal or glandular elements may persist in epithelial
tumors, as in adenocarcinomas like e.g. thyroid adenocarcinoma, gastric
adenocarcinoma, uterine adenocarcinoma. Cancers of the pavement-cell epithelium of
the skin and of certain mucous membranes, such as e.g. cancers of the tongue, lip,
larynx, urinary bladder, uterine cervix, or penis, may be termed epidermoid or

squamous-cell carcinomas of the respective tissues and are in the scope of the
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[167] In sonme enbodi nents, a pathol ogi cal pol ypeptide

can be a pol ypeptide expressed on the surface of a
w@aiokagng for exanpl e pol ypepti des that form pPer/uSmwh7/082665
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or skeletal muscles and their ligaments and linings, XXII) the peripheral, the
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CRFSESBRN fhecol) lsafed &fl%%@atbpg%é%dwhyn tmﬁaktsef’&ctor

n | t f.

c gf)%?ﬁtg@nc T ég%ccdgrrgilnﬁ%totfgﬁ% g.lE g&tﬁfg rsg?ec&)?%%cu% in ?llfé &esence of
epipatighlaatargitswules, acihorathr geopdypdphide tat arasiraihted whi the

ski and.l i.ne mucous nenbranes and the inner cavitary
s??tg‘ gV BECHP or gans e. g. such as the breast, |ung,

[175] t MesdRSBhbadiRledts ARd cORaste lsﬁlh%%rh&@éu1£rrc%ﬁ}@atet£9ﬁl1 in the
endocrine glands, and the genitourinary system Ducta

ofregimentiefl aayinfdctipm nith armshqgem sorsprisen peqhies Helt rebgnize target

ar.cil no
TG e ek P OERRER TR el i B Byosen. such o,
aﬁamxempm WARRoatGROER R Dr ofraltgwo@aa@wt cell
i theli um of the skin and of certain mucous
11761, grbodimens e aply-biemplealar emjugates ponigglul for the treatment

Lgfg&en;f%gg b Fblr@géjrﬁfrile bl Ghd 8 hﬁﬁnﬂ't&é afffo Qr?snthgt’&olgg%ally

epl ernDI squanDus ce omas
t hmdmgspedtdtioas tnd su@sioandiseases. ilmfettivens $€ dpeskaf and underlying

initi I1. h
S ARUGHE HA/BPEOET ogHfe T SRamples S B RrCTaydinggeseits,skin
f bR, Uﬁﬁﬁﬁémt@%'c&@qﬁnﬁﬁzﬁfg)tls}(irﬁééﬁ%& sk Stk Esse L FAREitis,

vessel s, ‘bone d cartilage like Ost eogent ¢
S hwé&ﬁfm‘unclpﬁo@‘a(sm@lﬁa cafbupeles elestarapf lsyh»omd akmsazbs@em)
t hat arcong, are cancers

SO Bl e B AR EpABARER e Vi Gaphe caused by

Camﬁge bacdbﬁ;ﬁaﬁﬁﬁmgﬁ) huesttdf@he%s aRebaferihNinfeclBhd. Thé bRt FRYmon
prinmary or secondary, whereby primary indicates

t h%&te% éklédﬁ@étﬁopérarfg?%lé@dew Piapkylecacresand Streptasopqusi Skin
eI b o ol SRR L
different fungi and generally class1ﬁed by its location on the body. Examples are
Athlete's foot (foot ringworm, caused by either Trichophyton or Epidermophyton),
jock itch (groin ringworm, can be caused by a variety of fungi and yeasts), scalp
ringworm, caused by Trichophyton or Microsporum), nail ringworm and body
ringworm (caused by Trichophyton). Candidiasis (yeast infection, moniliasis) is an
infection by the yeast Candida. The following types of candida infections can be

distinguished: Infections in skinfolds (intertriginous infections), vaginal and penile
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Cancers and tunor di seases within the scope of this
definition can be benign or nmalignant and can affect
wa@pgosasafdor all anatom cal structures of the bpdyUSI00Z082665
manmal . By exanple, but not limted to, cancers can
conpri se cancers and tunor diseases of (1) the bone
rmamcbdm aficttioone ubmvaginitdg thrveld Pedbdis ((czirﬁlﬁd@ﬁﬁfe@ﬁb)n at(thé forners

R a0l b 5 B O e
glp@ﬁl@tﬂ’swféﬁﬁ?r B8%Dus) bhﬁaldﬁ E‘eﬁ RELREA 1o %e'n% 11§e Y3 ?xﬂb gﬁectlons

or malignant tunors in the manmary g
mebrecatlyan ﬂ@rtmnsl,nombrepnmmmlrhpsd Uiares, veﬁsdcfeﬂmoaa d:mxrgahm,fectlon that

o e e i ‘é&t%ﬁg‘?fgmﬁ%‘?@% it s frered by
WoaBSites( ¥inly ARy 1ndeds ol WdrmNExehPRB R sc%ﬁﬂ:g ﬁntutbemkésiﬁ?iﬁn) lice

and spleen, (VI1) the small intestine

c @rllfsﬁathrl (Rpdiewlesibdwad Hipeland Isubsmbmre twe deffmiem openees).iore

r benlgn ne tu
R S TR AP eSOl My s of

C &irubdsagerdt thesksi. Bxakpledatd Gpanim SMoBads @@%Eﬁi? Rear@Y, herpes
benlén chondroma; bone marrow tunors |i ke malignant

BRVIGHS (5@ Rghe- éc?é’?dn%?ﬁh qraneyrbgiepbike po&vsmmfamllas
C c s
B RERhh dcyo';h sl (ARG A tid S5 28,4 %/S%J? '8h1ok R FhboRSwaxy
ebopipsigus, Xl) the urinary bladder and the interna
11771558 7 PRGNS safianp ek Shiay 1Rskss i 108 0bp fegmen
ofof bABo NS klh ast ﬁff‘feﬁﬁnpl@n:ge BE&%E@%CQ{'%Q refSisltd tﬁe{ﬁese ce of
prostate, XlI1) t pancreas, |ike ductal carcino f

t Ibéctptémmrtéab}oomtvﬁm, hed Wjamphbﬁrﬁ arettbe sumay bakterid ynphenmsed

oy R IR @iy SRR SaBo g Tyt b shieSrauay lads to a e

S thirugttnih @ SoiMi@ngilled sé;ﬂlctshﬁckr Bapilli atel OFp@Deibacteria classified
resplrato systens |nclud|ng t horaci c nuscl es and

| PRFORGEL t 1r)d15;§1|nptﬁ’§rr§/> dikesbansn Bastyrie angcsitherofphetieal (coccal),

I 1%

B A R -
moegdtive bh@ﬁka‘c drsﬁngulalmd Bakiplesrof g@hﬂ{pdsmvé(&mlld}? lllifbaﬁﬂls are
vessel s |n l.udi.n their linin

heart. an XX1)
! R ORI PO D Y kPG eI daikeiets (sated by
| LMt Smonotlogehdd§ A8 rahﬂ&?aﬁ(r (%!mseHIB HILOR cw%lh\ﬁflthln anthrax,

central nervous systemincl uding ?he cere
X}?{lllll’rlqﬂat}h@ﬂadx,pgasfeomtestsmeé anthiax3indlapthsomkic ecm‘eacam be

G e R LR R T S R

| M{fé@@nﬁﬂérﬁod}ﬁwk effivenadlitfectidnd /AEmARIALA @lﬁc&?ﬁ%ﬁse@thancrmd)
the present invention related to the use of a cel

d8ayesllegs (undrlsnb Malia Meddemingamtos lerattare@t/eracmcmbjg Brucella

'Cg%cﬁgxid ?ﬂlar%rﬂlas(%g g%@e%g (:Hlegff;% ?eézg}, Sag cfiganmsn‘gia :tu‘clareg’sw)

dehizhe Saﬁ)zldktckﬁﬂlecdtﬂéd by Yersinia pestis, bubonic plaque, pneumonic plague,
septicemic plague and pestis minor are distinguished), cat-scratch disease (caused by
the bacterium Bartonella henselae), Pseudomonas infections (especially Pseudomonas
aeruginosa), infections of the gastrointestinal tract or blood caused by Campylobacter
bacteria (e.g. Campylobacter wlori [ Helicobacter pylori]), cholera (infection of the

small intestine caused by Vibrio cholerae), infections with other Vibrio spp.,

Enterobacteriaceae infections (cause e.g. infections of the gastrointestinal tract,
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nol ecul e; where the probes of the cell death
split-effector pol ypeptide specifically recognize a

w@aoosi1aithar target nucleic acid or target pol ypepusme7/082665

[178]

(1791 °

[180]

[181]

that is present within the cell infected with a
pat hogen, and when the split-effector pol ypeptide
f megrverstad toogioip eret Salhonellaafhigelid, Esclefricbint Kiebielladiterobacter,

| SebP. BTSS0S SRt el hod SERGF R PR
pﬂif&@i@ﬁ@(éeﬁér@ (Pﬁdeerc{léi?)S]ythldsf@{;@ (@ma&ﬂbﬁsmhﬁmenilsrtpm)

cell death F bi onol'ecul ar conj ugat e usef ul
t neatyphaidal Shinagnellainfections, aniShigellopatbreglamy dpsepters @s intestinal
pr s _that [ t.ar nuc acid se
Al ?c%on tcgtrlsgeg { e)lgg)fictagg)eéacéeédaftﬁ%ﬁl € Pﬁ%heﬁgﬁlﬁs&ag%are called
S bkﬁ‘d&l Locct @At @N&:ﬁﬁﬁe&nﬂ:btﬁ&ﬁm@ﬁﬁian@ il @ienSapBiloebEdd| streptococci
genom ¢ DNA. [176] In _some enbodi nents, the
s kﬂTP‘EP BisHRDlosdsh ATOWHR jstigpipeasch geoups £ and @ sireptpgocci, group D

L(E)tt ébﬁ&@%@&ea%‘é eH&?&%@ﬁE}n%H&B SR g:a?sreenet ggﬁ?@nﬁ zggior%? o

i afnpgérna hactarial masrfm@tls mastefhnseqsmmobcnfcelcdndomdmﬁ }idﬂﬁonitis
skin and unde él ng tissue are due to pathogens

i RRFURAEocqab prt [gitis i)y ngd; @e“‘ﬂ%tcf’ﬁ‘fll 1zq‘P’HE; shock syndrome is
f

SR BT Rty XTSRS e v
bunﬂr@a(bﬂwhsmbl es), er yS| pel as, carbuncles (cl ust ers of

&h%)fr’xb%%gb x é}?%t?,g C eS &%%F 3{[&;15'1}#0&8%08 elsg%gaﬂl Félérbglded '%5}8) may

madlie REFeétRN oF tdMdyéry Bg‘lf&mgM%Braﬁf arld\@8Rl 8618 (RRAMEItHsR Neisseria
i nfections. The nost commbn bacterial skin infections

ag@%ﬁ@@e@cw gapthp.cosseally tandmstadedisesssd ctninch@rl infections
qﬁﬁeot%’r?s &1@9%}3{%}9&65 %Q&'s T € ]s}gag?gﬁ?é’t% n%ﬁxat%ﬁ%%'mc Ui n

I Oon caus Yy severa

gﬁrfed’tﬁ)hl; withl TasgineiragBbirelid, &ebt@@;&ta and Spirillag. beyenematoses
npl es are_ At hl ete s foot (foot ringwrm caused by

e(q &a@wfrme%ﬁw@w &yaé@ilreéb%%wd istiggyishable djgm TReponema
( gEREE T l:eﬁ@c‘!\!:’é' iR R PpsERUERA (B Ry %Iafécﬁﬁx t %Jrug}%mme

and yeasts m cause Tric yton or
me@sp@ du;n:)se cametl bmsngsmrmmsd)f Body:ha bagewr. m (caused
i nf ecti an,

o SRRy, 4 et B By LYRE Sni Pty dosg ks i

f eddsedb i ehetspRBehedd B6RAM BlrgddHRL ORI ex&@Pled for infections with
di stingui shed: Infections |n ski nf ol ds élntertrlglnous

i pieashetemane Loptagpinedis @ratoyreel intectioes ideluimgeleil mendrome
a¥ L{Ji:%lg)\/lggs{p{yoéﬁe?gl} ]ai.lﬂ(lilgg I'zlnii ﬁ?ﬁlccgg%ave C?r r% gﬂe % Ct hon

ners o par ony C

( Dmdied@ugmg\ahmobm bhdrerinmicludb edSstridd, @épt@e@ccg ahmf ul
swel ling and pus). Candida can also | ead t
géﬁé?%ﬂep%accg;@&hém@mm%@é? Bartgroadss deghisy ?/reVﬁtetlﬁ @elaninogenica

| ERRQEBAREAR SREbNOR widl bﬁ‘a%?ob‘{ffiz?%&rﬂ{ {BEuUE déhed Y Rkscs,

ection t t causes I te atches on

t hevteke mfectivas,gerindoua ddease, bh!roafcf statsadd dnyl mlddle ear infection,
and abscesses 1n the brain, spinal cord, lung, abdominal cavity, liver, uterus, genitals,
skin, and blood vessels. Examples for Clostridial infections tetanus (lockjaw, caused
by the bacterium Clostridium tetani), or Actinomycosis (a chronic infection caused
mainly by Actinomyces israelii).
In another embodiment, a pathogen can be Mycobacteria which causes Tuberculosis

and leprosy, in particular by the airborne pathogen Mycobacterium tuberculosis, M.
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parasites, mainly tiny insects or worns. Exanples are
scabies (mte infestation), lice infestation

w@¢ p@di1zarthosi s, head |ice and pubic |ice are tweCT/US2007/082665
di fferent species), or creeping eruption (cutaneous
| arva m grans, a hookworm i nfection). Many types of
v bmas a8 Mmfadeuhd epkisp (Hisan'pld@ssasay & caused by the bacterium

z?cgacaiv}glpl A r@ses délglg%ﬁssl Tg'gg\@r ¢ g %@ratl]er egrlni be rllgl)é%of diseases
{oeaa)ée& Y9 Ri@®ibide 6PPANURRHME %mrﬁﬁlt%@(&du@é@ﬁ%mﬁe@&a typhi),

he skin, causing skin-col ored, snboth unps)
| Roskonidlogntardépotied & vet (raussdlbiytRibkebisol mk@ttsr) cod¢migaymsis

ar for .the treatne at ns such.a for .

o ishE e o e el TR e 2 B S Btk Blosis

Pl ESE0EE cOits BASHSIY feldtBd bpRidl), ReskettsiaRFdx @mkm@é 8kari), Q fever
there are too many bacteria to be renpoved easi

s épeiigllaeyacto por tienehsierer @@ven@lagywmrms In so ms
hr
[182] g"fa}f?tzlgr g’rﬁ&f’dﬁxehtﬁ éatﬁ%fc P Lg é agiifie snulcﬂ % %gglgie ce?leg animal

€ a cte

clpesizbip d)r A0eAl thangirtived lbbelwmg hr&idd@btﬁéﬁ s mkﬁl larger,
shape, Bacterja are either spherical (coccal), ro
| P¥'é’é‘ntsﬁh Expmgley for paFasys 1959671%1 4res af‘m(f@ﬁiﬂﬁ E@H&d&» Emﬁmoeba

T T

[ (chempiasmsi @nén)aBabcfslqss (}BabemmparesmEB)s Tticausss (fﬁylchurls trichiura,

Iothr si, opat hi terio used
e sy Bt e S a0 A e WS oz BpoBy o Iniction
B@Qhé}h&%lﬁﬁ‘ B RAAIS Jor NAEADI ﬁné&iﬁaﬂﬁ@x"rnaﬁﬁmhmella spiralis),

ant hrax, gastrointestinal anthrax and ant hrax skin
sdpescagiasis basasra t4rmg oiighed ca\Exéhwlth;@nmsugr efmrgegatyiroendworm

ar I ect ions..are ctions
Dibsn el HeRpt B LR R bl BB S nsyetgn raeni
( ecluses of PRh edpeivd)m nawﬁﬁi (Imﬁhﬁlobumﬂuhﬂaﬁlm) Mal t a,
Medi terranean, or G braltar fever, caused by Brucella
[183] b&t@lé)rﬂi‘ed)embpdl%‘?né»rﬁ pethiesspisin be afuneus.dwsel ©ng to eapss infections in

dgg@ﬁg Wk?tYl aFd’og g(;)/rﬁékzé ﬁ'mtn%@p}%%ﬁ SAE)X’a Le%qylefu{‘l?zglgﬁfg?tmns are

caused ersinia stis, onic pra

p hhsmﬁziasimoqlﬂ @aused by dfittoplasmae cqqisaguﬂn)a Qdcgéwidosnyebsior
cat-scrgﬁfh di sease (cauysed b

ar ti.ngui shed t he
é@?%‘«} alfiF %ﬁ)s)ﬁfl%ﬁ%}ﬁ%o&s astopayCERAGBIHE ushff@eﬁadeﬂ%s

(esReG B J.taaer&&mga}aaaésp@&amgcm&) alblcgﬁﬁ SrispBoténdsie
gastrointestinal tract or bl'ood caused

Cﬁhpy@bba@dﬁmdb@cterla (e.g. Canpylobacter wori |

[184] HEI% anqtk ba%tm f d ?rtbl Ey/@tgﬁ ghegl c%ﬁ %F(é] VEI‘EI? HOH-?%EIP% ﬁ)éaIWrIH%Of viral

Oid”fchtlo\iﬂs bfel & C) f§lﬂkﬁvs Respiedt Oy astabinfeti®asare Mol eXdr@ple, common cold
(caus % i nfections of the %astr0|ntest|na
€9 S

t KEEse mayfuseh ke g roinpvisises|shthasnen Vigisespy rggritagory
E I { {
P?%{Egﬁblcxn es ?H@P%{% ({":,ér?lgvtfg)ge S]rﬂ%g% Aot %%reﬂﬁ ]§ @trus)

ncia, an Versini a),
KHehsshh&Ipﬁeumuﬂbamhmhaqﬂm@hapé§ﬁm&ﬁaﬁh&mgervnus

| g{gﬁﬁ;elgz? QVlrus Xerggslv?rufs %Vﬁgméncgel%ge%glrgg 7 Soayhgr%ggllrus 8 (cause of
Kaposi's sarcoma in people with AIDS), central nervous system viral infections (e.g.
Rabies, Creutzfeldt-Jakob disease (subacute spongiform encephalopathy), progressive
multifocal leukoencephalopathy (rare manifestation of polyomavirus infection of the
brain caused by the JC virus), Tropical spastic paraparesis (HTLV-I), Arbovirus

infections (e. g. Arbovirus encephalitis, yellow fever, or dengue fever), Arenavirus
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nont yphoi dal Sal nonel |l a i nfections, or Shigellosis
(bacillary dysentery, an intestinal infection caused

whygooghsijed | a bacteria). Bacteria that have a spOiEFUBAY/082665

shape are called cocci. Cocci that can cause infection

i n humans include staphyl ococci, streptococci (group A

s integtoms e g iLynphocyicRhstiomphingoicy; ihemgl;rhhm'e fé&vean@. gG;BOIivian and
st,reptococci, group.D streptococci_ and enterocooc

o ASETCEUE e iRgls fevey BpHdvBreNeT: HAbAMETinEsrpigerhbola and
bagdrslirgakirud®yi Ngi tis, bacterenia, pneunpcoccal

endocarditis, peritonitis, pneunpbcoccal arthritis or

[185] oQneiegamplgiodp coamebmenisng Hooeo iimniloxd efickneg kirsy (digrefection is

is an i.nfecti I ed by .st.aphyl ococci, which .
i oGt by dTNE s of s8R S e BN S RE Saees¥efipiruction
| Bf B@RFhoe PR ATHIERAS: toldbguiRALMAUBR ILRiNBN LHIPGAE FAIDS). Other
(Nei sseria neningitidis) may cause infection of the

| airuyes incdydertopgxantide BlepatitisahchepptitisaB, hepatitis C, SARS, avian flu etc.

i NQi.ti . s ' h ] h
1501 AT Bl L R0 A0 A SRR R B

asgphilif @atided by TaeidnesRipaitnel) SfonoGBEKEH Qo ShaRADeae),
bact eri,‘i. Exanmpl es i nclude infections with Treponens,
BSR4 819i4 (Heapriulisidpgreyidymphpgranplome virepend Fltaoyds

( ot 4l - ' that is

| ot e B LR e R o R R D)
sypigdnbejecalRetthpss agl Eldaeydial deckieftie @used BCOhhandia trachomatis,
fever, or fanine feve IS a dj sease caused by several

stﬁr{ %%P}Pém&rur%a?we@m, i%&%?B??SaYag{nfgﬁj’r hetpesynplex virus),

e RO Akis (RriBRINAASH i ;8RR Egen i
(transm ttlgé rl;y' deer t ?%Eilisp’fgs? hggﬁcgg%ﬁgdgéi %eer:l ital herpes, genital

s piarte tdaesasl Borapdldmavbysestionr FlM infeCtiber  exanpl es for

191 SRR TFA AR RIS S L5 B SRR R BB B,

( sfed pEhtibg proplawidhiiaireNinGam $leth, k8MELs)for &ample but are not

rgt -bite fever). [180] D sease-causing anaerobic _

biBsd tanegaedipde(censsdiby Necardip agierotdse s pspesgitiosis, mucormyeosis,
§3per exanpl es are Bacteroides

f%%%ﬁ%@?&&’%%tq%ﬁefa nmel ani nogeni ca and Fusobacterium

[188] | hf sad emisodimtiits cnaedlr dehihcspliabivatol éulan conjdgatelesstdidclosed herein

[189]

abscesses, j,awbone infections, periodontal disease,
c b ¥ i"h{&‘git'teﬁgn% _aI° ﬁ‘ii{id’!ﬂéef i SRPEEAl G viTay, thfected cells. For
abem@s18 aa sbile bRBoBInRNG, (1RRbARbiokRIEulak Hggtég%%glgg&d}ﬁgs a

cavity, liver, uterus, genitals, skin,
vegewiky: effectmpradecuiesanGpedfiedllyi tatget ells dor exasipleeB apllss which

e e
Acérj R YlidcRis@Bhérkih. aré d&H) ih heabQbhatt o2 aedhMBAL, or @

pat hogen can be Mycobacteria which causes Tuberculosis
apdomaprRssielated disgases, &rlcxpmple buhaotdimisest tee Hpgtimotgsrthyroiditis;
i . a 1 . . M af rl a l'!m .
MUERAH SR SOREPLLTELS: o P S A homi
lupus erythematosus; dermatomyositis; Sjogren's syndrome; lupus erythematosus;

L
7

multiple sclerosis; myasthenia gravis; Reiter's syndrome; and Grave's disease.

As used herein, the term “autoimmune disease” or autoimmune-related disease refers
to illnesses or diseases which occur when the bodies tissues are attacked by its own
immune system. The immune system is a complex organization within the body that
is designed normally to "seek and destroy" invaders of the body, including infectious

agents. Patients with autoimmune diseases frequently have unusual antibodies
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Mycobacterium |l eprae. Rickettsial infections are also

known. Exanpl es of di seases caused by Rickettsiae or
waEbooBi1aitheae are murine typhus (caused by Ri ckpCT/BEBR07/082665

typhi), Rocky Mountain spotted fever (caused by

Rickettsia rickettsii), epidemc typhus (R ckettsia

piovEzielg 1h)the1fsblbuh) thay pingts tHent @kebbddi @ssuesd Bxamples of autoimmune

tsutsugangfhl Ehrl|ch|05|s (Ehrlichia cants or

c Hiseasey Inclidg sytempsdupessyrythpmatosys, §ioa¥ew rqopg, Eleghimete
I
AR s UL R LR s R B

patdldtsga disease, ieligo prr@siotearsuch, gemerubineghrtis; elultgte sclerosis,

ani rotgzoan) or worm that survives by living
|ﬁ@$a “ﬁﬁ HgFomﬁsually much | arger, organism

[190] EXRaR)tes chModRAdmShe k;ﬂltlm(grﬁgltebt%‘lsc %?gate%‘?l@écﬁ%%& herein can be

(caused by Ent anpbeba hi stol ytica), ardi asi s ardi a
| apdol to aynsﬁml the rell (ORI ssonsdigeny, so th‘ﬁompbagﬁngm will specifically

RS BB ok SRS PR B B et o

I QHYIND ERfity ORS Gt RS trSedeAS@Adethl df kg6l ¢613)In such an
Hookwor m | nf ecti on (Ancyl ost oma duodenal e or Necat or

anBbpdiaiens yhe Sengtizing sply- b(lmnpk@ﬁmln@qnwg@pﬂ”rcampgyes a spht-effector
TAXRGAd Bfi f:ﬁ réa&e?rﬁﬁ%% folnﬂr é%c&eq‘%@&%r n‘fcﬂgcu?%mq}{e presence of the

I nvasi on O worm [ arvae, SucC

Tm»rgﬂauualemtclsseqnéhc&mx Oﬁgeft@ot@t'ﬁyt)de tRay ik cipap RV IsBhsitizing the cell
|nf§%t|on (Taenia solium, or Fish tapeworminfection

& eatrsteny rasaest bt tomye er{ﬂa%%l}lemﬁ aa%@frwéers of gHeeiPmalecules

ff F
FAEOREL ARk, RO, IR R R e

E)gaimﬂlfeﬁh(fsplﬁorfbd)@g&hnsfﬁfa%; BH@&Sm@ﬁeﬁean'yﬁE@ﬂkﬁ&ﬂ&ﬁdyﬁesterase HCE1,
(caused %{ Hi st opl asna capsulatu , Cocci di oi donycosi s

( ebgiseuspast ahoye P snbogdinents sydiowlisbioBdeubmperiygates are
R T

Spmbodinientspthes afeSpefud thrrthx treahencdf dapcer difidr pathogen infections,
an t her enbodi nent,. the pathogen can be a virus.

NSRETS HiPEgchBULSS AMssawNCs OF tareet Rel¥Rentidh sonfiBulgs to a symptom

f eif{h@%mceRelspatﬁ@gewfewlmes;bé&&eag ons are, for
exanpl e, conmmon cold (caused I cornaviruses [e.g

[191] r b arodlher @mmmmfa hiempkecyliar cmwam asrdisphosed herejn can be used to

Vi r.uses Influen use nfl uenza
o 1kt It o ey PaeidR S8 B BRI i e Srowein g tareer
S boRbeptideNBERSS cZRE UGN ing HRSIA FcBdidatins iSpathogenic target nucleic
cytonmegal ovi rus, herpesvirus 6, human herpesvirus 7,

oRCIHap eéwlm@t@e (f@m@@ cell. IRgpefsin gmb.@mm@nfathewpbebwpmlecular

W'c{))g g“J&an)refeﬁ% eu t % f Cﬁ%lﬁc'g\]%{f?% o;f%cgzaé CI?IQ{I %ecftte’l’ ? mprises a

s p;drt@ffe@formeﬂmwmhlep avtign)in tiy agivesitoter domlfigifatieain the
| eukoencephal opat hy (rare manifestation of
pBﬁ%ﬂ?ﬁ\?? Fllestaligﬁf gig acid pr pplypeptide, functions as a nuclease or protease

or triggers nucleic acid degradation or protein degradation of the target nucleic acid or
target polypeptide in the cell. In such an embodiment, the effector molecule can be,
for example, but not limited to nucleases; proteases and ubiquitinases. In some
embodiments, degrading split-biomolecular conjugates can be used to treat cancers

(such as those disclosed herein) and pathogen infections (such as those disclosed
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brain caused by the JC virus), Tropical spastic
paraparesis (HTLV-1), Arbovirus infections (e. g.

w@\e@eus3I7os encephalitis, yellow fever, or dengP€I/US2007/082665
fever), Arenaviruslnfections (e.g Lynphocytic
chorioneningitis), henorrhagic fevers (e.g. Bolivian
ahereiy) gad biheedinedsenordrdisgilas flew erthapcstiassd afpathegenic nucleic
Hant avi r us |nfecélon Ebol a and Marburg viruses).

[ $881°T SHEBORTATRIPEIEt  a comon virus is Hunan

[192] 1 HMRRLEhHSIiRREY, ¥dikdSe (dﬂovaerlo%ea&%h%y r§fe?srlo IR agkhen
caused by H V-1 or HIV-T1 virus ch'results 1n
prisgrdesei melighasey wbeiearsyorptom iptrossd, ésparToi wholbabisa t o
acguired | nodef,ci enc
R elo@ el AR R R SR v PoTR L e, @ newra
hapaidetvicH affRARRS nediud Bydtér, @bfiratdr@ieades hAFdipaisb@gen
viruses include sexually transmtted (venereal)
diliserdsess heagie désexdapy:; énflappnatonsdisensers eandsativrdigsasrsndigestive

DL SN0 NGe (WRl SRerLe gaLatasee) .

[193] v &nsrmediembéchimants tieardl ddelesahd s¢urodyganethovmdibdages dra) fe{
RS OB PR, Pakon
Clai dA?zhEﬁI?éf' 'ali%ggﬁ% ﬁunM P4 ARNE, E}E}ﬁﬁl bk ﬁl , depression,

rlc ohonas vag i's or erpes Sl ex vir
t mamtuedﬁpmsa@nsmfc'hoslsmmmhmmdatgm atlesmpis (§&8), taald other

di It i tal t
ot iR SR i CRe 880 oy Tt i SeGomeiean
egpacth ARBAses toRfcRALRI @@&u&@veﬂﬁn¢ Hfs@z?ste' Iﬁﬂm%zxrp emphysema,
Egg;tunlstlc pat hogens, often infecting peoplée wit

ichiéig, 4sthmm énterptitia pnewneiaaimenary ilé?rmIlSearﬁube hke
[194] n 1% sAnll Jgjﬁ dl}n%ntg, a%lgfa%éuﬁr (ﬁlg&'ﬁgr% %rf? ¥or ex%m[ggeabaﬁt not limited to,
er ol , aspergillosis, mucornycosis, an

cyﬁbgmegaé oxsctils disedseahyanardijl il ction, codige efithed icomAbS, artery
a cell death split bjonol ecul ar conjugates as

didsersssad ﬂf?ell‘*l‘& s gsgel IpEeipstbg Phygse H@rcilﬁwswéﬁﬁonéftw@eﬂqsgase or
oﬁﬁgfqe} hl§ nntEﬁHEBrto n‘Ld(% aﬂrdlé’drﬂé@ 1'12{115&%{ b?%é IF( undesired
[ it-b ecu

exanple, in sone e nent s, e sp
conphigamnel ¢andibc fmctions. galsclyttmltcdneam deskisechypertondiechdaet disease
can, speci fi tar eIIs f ex le B cells, )
Wi ARG e psferisdioes Gher bt Qi ArRSE. PrEQiaT hys discase
S QnE aBNEditTIRNISich [A8s 1ol @ABEBCH hadrt aflicld AtsaB; e@ts particularly a
di scl osed herein are useful in the treatnment of

ahuwapsgmect. Iasufﬁgtem orrabnermad |caltdw tuneiwasan be therresult of disease,

e I limte : te's thyro

SR Fab el RS Mol e

r hepuit @, dlcahdilhfhdphﬁtas ﬁyﬁdn@%lrﬂldswphl@aﬁt‘: )ﬂshﬁ[@én@§ Whd the like,
dernatony03|t|s Sj ogren' s syndro

e P RaIeEtRgS diseasen el leliahetes mf‘élp@s mp%@tﬁesmné th bks. dhe

Rai gegtfvesorgéﬁpgrs%meqls&'ggs iFRYE Cgol"ﬁ’l' A&AsE ulded-59L céﬁlyﬁlﬁqhe like.

herern, tHe term "aut ol mune di sease” "or

aleoalrdinenses iedladedd Adilsi@asdorneghmtiss glomerulonephritis, renal
insufficiency and the like, and skin diseases include decubitus, burn, sutural wound,
laceration, incised wound, bite wound, dermatitis, cicatricial keloid, keloid, diabetic
ulcer, arterial ulcer, venous ulcer and the like. Lung diseases include emphysema,

chronic bronchitis, chronic obstructive lung disease, cystic fibrosis, idiopathic

interstitial pneumonia (pulmonary fibrosis), diffuse pulmonary fibrosis, tuberculosis,

asthma and the like.
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to illnesses or diseases which occur when the bodies
tissues are attacked by its own i nmune system The
WO poanas37system i s a conpl ex organi zati on w t hi PCT/H82007/082665

body that is designed normally to "seek and destroy"
i nvaders of the body, including infectious agents.

[195] Patsiveert Bergint inflanmoitorndineashs sefas @slifaasayuapgdryd byvelular or non-
un al aptibodiescirculating in their blgod that .
¢ SHGHE R RGUAR G HS SatsBtor Erumhsruinp AR pinof body
diiSRAS 81 dUBSEHLRH B YDUBEHE ah HOUS oLEMDRR TRELSHStory bR,
syndronme, Hashinmoto thyroiditis, rheumatoid arthritis,
j twamples of sychanflymmp@bhediseasepivichady.dsit viesjot siolied deler ma,
Addi son di sease,. vitdligo, I nici o nem.a
o PRI ENEE AR S one T EpRT R M e onar
f h?@@ﬁn&-ﬁv[t% Afkkased oAMRUMET inERIERR IBMa, aloBR diseases, allergic
split-bionol ecul ar conjugate as disclosed herein can.
behipidis @1 conjyRaiits, argip¢temagifithe lidss hereditary angjeedemas antireceptor

t ”» .age i1 ificall f nl.y. .
¢ B Rerd SR ES PO it B AR, MO B an B jgsvstemic
ahent efyshanaben] Gaddpastufdtysshddimeepémplyigay, n@@@ﬂ’lﬁnih aadvis,
triggers cell death of a targeted cell. |n such an o
efﬁéjg%ﬁ%r?élﬁﬁ%ayvﬁéi éééﬁﬁ%ﬁm R gupnresi s sipbstes rapumatoid arthritis,
CRRUrHERT €rohfQMINChRL Sc1&rod @l ﬁﬁ%éde&)tnﬁéct% el feswdy, ch
reassenble to forman activeé effector nolecule 1n’the
ppelyenositiof satdoglosar glemenuchaphctiacicdte e guenmeiost varasgeaft

pol gq@tide that is capable of sensitizing the cell to

of%% ¥acondary agents. In some enbodi ments, a

[196] eX2aRIteS effbo8ink @E1RE spTRRGHbRSulANOnHL e dsQiscR$BIMRLE in can be
but not limted to b glucuroni dase enzynes;

hyprshda i ggen drpuainviviad op seshofar issampleriairibitiog dlsagell death pathway
b- ] e boxyl ester ase I S .

bR A S S SRR ST S, B s

s pldniol&iutarebejoghtats @tfedgates “alreivaedptit-brihdleculgcBhjigate” and
as "sensitizing split-bjionolecul ar conjugates” and in

s 6%0%%‘&&arﬁéhggfjfeqméyolswéeu@@% In the presgreetaf @ perswlar grget
LR R R S
coninhithiimgeselt death inyhptadiminfodenbahimentsoam ¢ffdcton gaiecule can be,

infectio es tively. [191] |In another enbodi t,.a
oS PBE B TGS et 4B SRED Ba bl Tahsp?
t QAP Hi @GRS efch® eREREAbL@MAT, sBR Sl YoltibnecBarl @nfifhtes can
nucl ei ¢ aci d sequence and/or target polypeptide, .
t hepedghyto deptrbipeargs| anidrddgsordres, dedluding pethd ganratechienstwigich result in
PRINREN E1oL AUARNS BRI AR08 2 aBRLIRERIASE il A
S phthbgdvii Opaptide. Ut orlex srapleUgRh @idesset Bfchidedit bR nd$limited to all
“degradi.ng split-bionol ecul ar conjugate" conprises a '
s pegenerstive diseRsehspdran neujgdieaeneraiiye slisepses er examnle Parkinson's
e 0 j [ I S t .
PRI LA ALATLAS REE SRR Gl ! fhafioi
otatgaictckasses GYLI)r aghenscubmdiserderagic aslegsadatdyotioghy etc.

ot ei n degradation ﬁf t he t all'aget nucl ei c, aci

{197] plin another embodiment, a split-biomolecular conjugate can be useg tg gelectively
replace a lost or reduced expression or dysfunctional polypeptide in the cell, where
the effector molecule functions as the replacement polypeptide. In such an
embodiment, such a split biomolecular conjugate is referred to as a “proxy split-

biomolecular conjugate” and can comprise a split-effector molecule which

reassembles to form a replacement polypeptide in the presence of a particular target
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target polypeptide in the cell. In such an enbodi nent,
the effector nol ecul e can be, for exanple, but not
WO 20vBt183104 0 nucl eases; proteases and ubi quiti NBEEES200TI082665
sonme enbodi nents, degrading split-bionolecular
conj ugates can be used to treat cancers (such as those
dinsceiosied dreargetnol gregtipathaogeapdbid elticplansg (aSinﬁ]maSonal or lost
t hose di cI sed ei n d ot her di seases and
dPs B G- e CRIF- SPTRRY FROGHTROReHpresopjugate
a%hr@b@ﬁse@% H@&%Sf‘als@gﬁtdr@%‘orde} Skrd Dsy 3 WEMEITRIRALIBEL & due to
a di sease, disorder or malignancy refeers to any
ditedlasseqt, tidserddeprassionat gnlapqyldMsrcecpeesaynpf ) dyé.fsnctional or

3T Bt B BRSO LS S iorser

EXEBPRs oﬂsﬁ&%@aséﬁhﬁ&@&e buiire Ro@ithREd tol 8s BEAMOHS diseases
system res ratorK dlseases car di ovascul ar
¥

disedr aganesculqe guttiophy wdinhdes doss o fheamwatginotyptediin eastestibrosis etc.
p , Vg Or seases, rena
I T L e
S praeliokiadn rEntScasb etiimhcqdirs@ diesseand

neurodegeneratlve di seases are, for exanple but no
[198]) Ipsqragicmpod leléfl@bﬁhsmrqsmta?mlaﬂ relales g wohed of éﬁleCtl\’elY killing

acehAdGUes 1ng %élﬁs' 4IRR noxsasgéss°‘1 C e é&lla%&?i'sﬁ&r Jq g@ﬁﬁ%peptlde or the

Hunti ngt o or ea, splna njury,
neffeg-oddpgreding anangsymivhsé agid anycdypcmniide ukiag arsallectwe split-

l er (ALS), and .ot her neur enerative dise
R BT e B LB AT 8 SOME EPPULBA- g hrcath split-
S $RinSIR @il SR BARSate R ﬁlrghzlépﬁih? bﬁpﬁﬁlééﬂﬂr c%l%u b’t@gcan be used to
di sease, pul nonary ng; sema, bronchitis,
1)

i Hilbersprpmpte thp S\‘G‘UW@h qguvmlarryspﬁctbrebsu Ig samd entbedlments the

Like 19 =R yLefels] va
it (ﬁ% can éﬁﬁ gsedfsfgr e(lelxsg%rra 1oxbzn vzz‘rr{%%y SElssHY i?'clf hmg unwanted types

ob$ tdll4¢ for eRarMpleChl} electivelg &SiEing BY RéEPIY sdlectedfcan£ilivenn a
cardiac failure, coronary artery disease and the |ike.
ABoRiaiPTHRIrcsllnin haye rpafFexs Brierda t@nenlafetinnintocopRtient ndergoing

dhﬁﬁﬂﬁﬁdﬂ&uﬁ, agﬁﬁo is intended to include al

di sorders c acteri zed by insufficient, undesired or
[199] a tn @H ] the abaveaembaeditensn theesubject sche mleateh d@silatmammal, including

sease, ertensive heart dlse se and nary
nybERTo ] YEHUSRT eRataind e pan dn HeBhder cxatple, mammals,
C AR RtInhA! antaas tsudh Sa%aﬁ%naMmﬁﬁ)’c&ﬁlﬁg@ %Ocﬂlt YWt Olbnd t@@@é cattle,
to congestive heart failure in a subje particularly

ahmnmgogt@b]ﬂ@cp, pignisiohkéysi etat hapselaidd petsanclhodinglitae not limited to:
ction be the re ase ury and/ or
”tﬁ LSRR8 olrimi Rl cof sl R Gt e TBRIERG et birds
ﬁ@ﬁlir?a&ioih%pmdsfdcﬁaﬁ}d falicohol i c hepatitis, hepatic
C|rr osis, hepatic insufficiency and the |like, and

pancreati c di seases include diabetes nellitus,

METIRBEA! SRR tGéNE‘lgﬂTg}ﬁ UF@PLH‘"‘%I%?@EEH{J% gia(?N@féA%‘E AND

I'seases inclu ohn di sease era i S an
ASSESSMENKe. ORenBARGETesIEFEIAMED) uPROTIEN COMPLEMENTAION OF

EFFE%H%HF&&%%&%%ErItIS gl omer ul onephritis, rena

[200] Another aspect of the present invention relates to the generation of the split-
biomolecular conjugates as disclosed herein. In some embodiments, the method
comprises assessing the protein structure of the effector molecules and determining
appropriate sites for splitting the effector molecule. The method further comprises

expressing the protein fragments and assessing their complementation ability in the
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insufficiency and the |ike, and skin diseases include

decubi tus, burn, sutural wound, |aceration, incised
wowewad337ne t e wound, dermatitis, cicatricial kePOi/ts2007/082665

kel oid, diabetic ulcer, arterial ulcer, venous ul cer

and the like. Lung diseases include enphysema, chronic

bpomsettietdng, absérce rtifoeonjl%hted afrobes, ffurtigr dh sSkapsery¥ dnidCabsence of

fibrosiE5p i opathic interstjtial pneunonia (pul nonary

f FBEI PP ‘?PﬂgﬁgﬁﬁP FH $SABFSET-s, tuber cul osi s,

i) Dedigh RIR cafchstdTeplid §ft%s [l SRkt iderein, inflammtory
I Seases refer I Seases r| ered by cellular or
[201] n&mtieial @bhﬁtmge@nalnﬂ)dsteuﬁm’ehdm mﬁssm§yt$mcembnomﬁoaaatﬁm and by
body tissues an

g%%ségglg!eﬂpqrgﬂtwgaﬁmtg@%ﬁﬁs dp L§{)léle§fnb@ﬁmﬁ}t% several cloning attempts
| fdyayereg@red t6QRRlcl e&npl%ﬁﬁﬂﬁlrﬁpmfefﬁ%h fila Bk ARTRY AoYnot result

di seases include, but are not Timted to,
h{fp ePgRiABOus vicassemblct plos attainytyeo |spht tﬁff;ctérorfragxmmpl that can
bPéas&%bl% Eigx: e%ﬂgS? F]OI}XP zf’c%vé %}‘fa(%/tlgrte% gge§r§ %gﬁef%zallfé v&hen mediated by

| ung i nc

r hierutﬁabh?ed(mom RedoRaizing 4 fasget aGEi0RERANBq@RInce Betaldell polypeptide.
heredi tary angi oedema, antireceptor hypersensitivit

202] r ©f cpgten dheamethads oimsinslosed disiesto fgsagn wpkib'ses in the effector
t
Cgé{lggg;qitdtﬁé gans §ISS§)§/n 'rﬂg%% k! Hiéﬁtlﬁf é)ﬁllg ,%ngsty 1211 ﬁ%‘?ﬁpgd"g |p£10vble Sp,rotems to
Geenceits  GmgindRdy nehidh scadi beassed dsypempPlementary partners of a split-

insulin-resistant diabetes, rheumatoid arthritis,
p§89P3§4§p“&thn s di sease, scleroderma, nixed

[203] CONBGARE ieMBolInRHE kil ERRNSng Qﬁie}‘iw'b@ Bllowed GPLARRI the three
glonerulonephrltls acute or chronic host versus gr
r eplitroons fm[ mgsil t¢stnnamftsphttmgrﬂnoeffmtprottehaemto two or more split-
S Q%féctor {gl)r% 5 ul &lts: flﬁ gbfiﬂ}? LS lgil ssegﬂgtsé(’lgff Fcet{vgtggmportant amino

use ger

exaﬂ@bethéﬁlthd: v prbfeth Belves; 02934p|11t pRtMVAY¥uRNEY Ricated within the
actlvatlag the cell survival pat hway. In such an

e HBYBICHESE regione ' pitiodpeonaiivianl sirugeim] dighranics to the split protein
r ﬁ(fil%%ejj)eqtpﬁt ﬁ%te@n hiNEY &&?&!sgg‘rm t!o og‘lp%&%o I?%gﬁlt w1th1n hg full-size

conj uga can conprise a spli
mhﬁbhmnnokhﬂepm&&sﬂéb&of a particular target nuclelc

acid or t y tide that is capable of
12041 fj For cfio dpeafy o MF’V%'J“@B%HQ\A’;? BPhh Hop e RRRle c Bpgments of
d %ﬂitfkffe@totr BRoteRk shohll ®R 'Tﬁv@ di 'h%\%tfpﬁ?bi@ r&uﬁ‘gée% Shing proteins

nol ecul e can be, for exanple, but "no
ahggregﬂ@@ptpmnec Mushatsubadeify Ismaf&:etiuydr@hobw?mf msqem is known

ro ns et o} ur v
o 1R G b eaiupls (R BiuPRs SRR oMo 5o for example
dhﬁpﬁﬁ@ﬁyaﬁ&mﬁbaQﬂderS i ncl udi ng pat hogen i nfections
which result in the selective loss of cells as due to
[205] t Ré npeedemiodhe chancp af ﬁ@gelﬁn@ntﬁwzvént@ffa@pdp@teln fragments forming

pﬂltcngg)%nb&dl%,e ﬁ{m ﬁsd gxgjp(f ht ?%c?g ! fulti féccri]lf% ggenscllglug heffector

but are not o al generatrve
asioleuleotbe gemaplatat leastdi, aeiese ®, atfl04st GX&W@S&S at least 9 at least 10 or
Parklnsoq S.. e . o
more than 10 different split sites in a single effector molecule. Each combination of
complementary split-effector protein fragments should be tested for efficiency of
expression with minimal formation of inclusion bodies and then for efficiency of
protein complementation in the presence or absence of a target as disclosed herein.

(1) Expressing split-effector protein fragments with minimal formation of inclusion bodies.
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di sease, Al zhei ner di sease, Huntingdon's chorea,
spinal cord injury, anyotropic lateral sclerosis

w@ 2008)1337and ruscul ar di sorders such as nuscul aPCT/US2007/082665

[206]

dystrophy etc. [197] In another enbodi nent, a
split-bionol ecul ar conjugate can be used to
séfocelutﬁimebfl tiree il Bebdoraolieastr osnjugdiesc od spkpeféﬁdroﬁa@nents can be

sf.unct,i onal. pol ypepti de |n the cell mhere th
cPRGSTHH SiRde e PR 8 swS Eramoal Hiatiant persons of ordinary

POLiMRE R Sle.- Prbﬁersﬁ%ﬁﬁlrﬁféf@lﬂ?l%ddﬂ'@(ﬁesse%iu&fbcﬁ)rSﬂ%lgh{ents is important
bi onol ecul ar conjugate is referred to as a "proxy
s pI ¢nshicchey @eubkerto c:cm;»sag@t@o famal a danrctiooalbyr actiere affector protein. In
lit-effector nol reass I to forma .
- B, et VReb eI ERuRS aSdit Ty Runite yfems which
pﬂfﬂitl thel bafdutmrg&t 1ﬂél§ls1@h Godiet, dopéxa I8\t ABROhNRRRdAAB methods as

that is capabl e repl aci n unctional or | ost
aisSloEs |t S pRESca Sy %Qé%%éﬁ?)odmderWQOO%I?%ﬂoxxhlch are

SQ delfi cgilg mgﬁp%%tg(ie h@r\?\ﬁeb'r‘ﬂgl%%e?enc%& o8- H'?,g g%ne%gg{e?n xRl e 10n

ease I Seas

[207] d aem;ﬁ@e telkyprebsoesofahe spladeedr pr)@pdrzeﬁslgﬁz@n@r a

[208] rrIR 2R BYY FEPEi

[209]

I f dysf t I
POl ypepLLde,, of 1e ﬁg g?é{;grgcﬁ?fpfq%gg%/ Z%gqggillttg ggpresosrthe split-effector
[ f f ;
SRIEOES 5ol Sy ARESRE SR U s RO e o
f affettdpropraieise ws esnsubbd as m:r@c by aan RMSA r pgdiamenshe,ch.ghdl®’ RNA

|l oss of the p stlc fibrosis .In

S Bt HaES e kA Shtneierily bt o b nbee, e

f obtapaRb@, £2 BENetdCHes ?@dt&lﬁo&kﬂrbéﬂbnt Qyserfl, S%S&aﬁfple rapid

an acquired di sease. [198] In sone enbodi nents,

ptrérs%fmonu swensi @TS @r@p@@nloolyakmrh byl pefsosebt etdnmy ykill in the
| s aH

Iltl !a alceeé IEIHQJClaFS/ek{J\JﬁIQ%I p’o*oyfpeé(f)?lp Ci:efrom c%s e&)%l&%i %(flence or

erls ICS O

d B@W@gﬂnh @s ahd adupidd tuscapombieartdlion dalsy Be Iiﬁrhéi embsdingknd use of
sel ective splitbionol ecul ar conjugates as di scl osed

heyel kits are, capabie orgsosiatiomi gograms 4o miliggams of desired protein within
S I I

. g%\}le%;;? '%1?{3)@ ffo%‘ al;@lg e}f%g%tﬁelizl@%/algﬁé lléfnya:g@s conf(anflpg all necessary
pragubt@ytdenaus (proadotar$, temhiaatorsy @ta) ednll tag asqeatésvior ysubsequent
In s ne enbodi nents, the nethods can be used for cel
sBYATSOBn in vitro by selectively killing unwanted

t W@ﬁl% s8&h #RIH0As, thOSpIREAIBLE pro®in %éﬁ@ﬁtﬁ Ve ak gl tlm @Fagments

keeping selected cells alive in a population of cel
i parbemebtamed @mlqdimaod quirkty with phiaimal iz givoi chareng tkm:fom tllowing

d bl 99
SRR SR R AR AT, A B SPidoBhabPudhcpoims

[210] a Afterhatilely] MCoutt eFbdLIRBAS, caermdfréwgedwi?&sﬁaMtana@ﬁé useful to

[211]

animals in general, for exanple non- human

aRfadires tae shlielfyciprnprtsinairazeenip s stipgosedubergipt to produce the
! gmtélfféj it QluSB b "%ﬁ §§'§‘t§ms gpeaﬂiseﬁé}lst?] ga@ R%% Féd%g?d macromolecular

donkeys; etc. hous ets
| cromtdagg isidecat RTS d@@monr ddeities ic drpeficalngndoptom@ts for correct

limte r.abbi m, ce; hansters,
protein (%oldmg, thus re ucmg the fonnatlr(r)?l of 1ncorrecﬁy foldedd insoluble inclusion

bodies.

In some embodiments, where the cell-free expressed split-effector protein fragment is
still poor soluble, solubility-enhancing additives can easily be included and/or certain
solubility-promoting fusion tags, for example, such as but not limited to MBP, Trx or

Nus sequences, can be added to the expressed insoluble protein by overlap extension
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and poultry and other |ivestock and fow. METHODS FOR
GENERATI ON OF SPLI T- Bl OMOLECULAR CONJUGATES AND

WAIBRSSIVENT OF TARGET- VEDI ATED PROTI EN COMPL EMBITEEIOB7/082665

[212]
[213]

[214]

[215]

[216]

OF EFFECTOR MOLECULES [ 200] Anot her aspect of the
present invention relates to the generation of the
SIPICR toi ok thouprateionjohiddt. ds same ditbold msas, hemeipmenhml problems

d| ments,. the thod conpri ses assessjng th
p?vgﬁlquF £f Lﬁ}p{ﬁsgogfc gP%rtOn?)IR%ﬂf’é’ tdmRNA structure

d fAg e 2 ‘iz?§ A
S8k 80 RSN L 65,05 401 L LU s i i

e%pﬂlemgpwgem@nblrymfeapht pm‘gnémme ‘Hindtefass és stiagiveheexpress split-

|.enent at i.on ab I |t resence and absence of...
cSPUSRE Rl BRelnls piff SRR ARETaR iRy At Dentlized. as
Ofwel@% Bettesl| )il aRkbtidRPreasion 3yahs. nucl ei ¢ acid
sequences. (i) Design of locations of split sites in

ef) el drsqdudeyp eprresieon] A0hq sp@meﬁ‘ﬁqpr E/[Q’Fqlfﬂ fragyean be
d%’i %rm: %&%oﬁ%ne%? q‘?e%lo?%q%r{ %{ St Cuarn C C pres%)?dm { I(a)IP Pn 91?]’0 e)éf)ressmn

assessi n rria Ive Sp pol n

e Rixoeh Rt kecreted et ahe sdlablie ra:glhatalt ﬁtsmtosn dfatie bely a@uhdresited from
to achi eve conpl enentary split-effector fragnments that
d&hemapennatayy Qrm?fi‘%'BéH‘t’rQWé’é%thﬁéﬁlé%enbl y, or to obtain

e?\?ls&me' Grt Rt Qronferrﬂgtﬁg@tfc?‘r EXE? [gﬂse?{?emlr %rotem fragment

ciently to forman active rote
espdul ialthy metteds redisabedl lieyeib hie uamgapbmﬂc paaérés host strains, such

rec ni,zing a._t et nucl eic acjid sequence or. ta .

3‘% { bigns *?8??“86 AYTEXPTEsE RERHBUOULST Folt| Gl inimizing
h%lﬁiaﬂoﬁ of fR@LaMIANRhdlhsish bESied. T bhife 8hb8&ihRAts, host bacterlal cells,
pol ypeptides can also be used to identify spllt Sit

| Aughorsylepk icelds prodivee T[bﬁ daetierigein gelgassarratem fBIblg)rTewhlsh facﬂltates

an nt ary part.ners .of
V‘@%c?%ho yp@%{i&é@%ﬁr %tems 15855?16 chtérgr}ge(%H%lo thFfﬁ @gy AR élndergo
f Obﬂr@l\ﬂpftgelﬁlﬂ)lﬂﬁfgl AcCatinghy, ued bOswer ekﬁte@‘sﬁ‘tﬁﬂ@lsﬁ&stai’@useﬁﬂ for the
three split points for initial testing of splitti n%
eFrRELHN o trlibicHestat arateip fmemepisewidlymipianal chprpe of Tormation of

PERbLALS foﬂ&ﬁ‘?ﬁ‘éo%blé)ncﬁﬁl&ntbogfé'sm should separate the

activity-inportant amno acids between the two protein
han fether Ql)lb&pfnentspﬂmemressmauvdltima rtlarate dssm;siﬂ'g the tfhénation of an

N T TN S .

PEFet €kaﬂn¢:‘1@| e SexpRESRSHARL QoL BRRAR trdofetltsNShnUpd Eonjugated to a
wthint full-size effector nol ecul € such as

[ me]e and assasementind dhenfanetson of theieffenter woieiretoi 1demzfy| frtagments that

for_exa a ts of split eff
oL e B s VST 0" nFaSphbin ey plltgptiv-efrctor
Wﬁlag;mgnt@r\@h@h NHoAGHEQGA! | ORPRIMKHE . inViHeh @bkent® dfdenhickd to the
surface hydrophobicity of proteins is known
conjugated “probe can be “discarded, as these indicate non-specific protein
complementation of the split-biomolecular conjugate in the absence of a target.
If reassembly of the complementing split-effector fragments does occur
spontaneously, i.e. in the absence of the target nucleic acid sequence or target
polypeptide, one can modity the effector fragments to introduce mutations which
prevent self-assembly but does not alter the function or activity of the effector protein

when the two fragments are associated by protein complementation. The effect of an

introduced modification or mutation on effector protein activity can be compared with
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in the art, for exanple though protein solubility
predi ction software, for exanple
whrdaop/13370ew. bi ot ech. ou. edu. [205] O note, dueP€DUBIIE7/082665
chance of conplenentary split-effector protein
fragments form ng inclusion bodies, it is inportant to
t et acniwity igflad whidct effector SmlédlleS(lkeanidﬁfeatoefrﬁcﬂedlﬂH which has not
nglecu e, for exaqple at |east 5, at least 6, at |east
eey SPHEHER v cofpplpragrtpr r%“?“&ist 10 or nore than 10
d [ t I
1217 ngs%‘e%f?%%?f TBplch Rabe @ ShBahe oEobE lipap g sBontancously
ppnﬁ@hnmﬁnm@mmmnstbh@Mkdubeths@mdcmnbeeﬂkﬂedé@mﬁn@&randyﬂ&
expr.ession. with m.ni.mal fornmati [ Si on di es :
S Rl o P SRR ei B bt SHE R AT e AR he split-
t @ﬁec%teﬁ%ﬂ:ﬁ? gné‘ﬁﬁ eHae @oﬁﬂle&eﬁ%ﬂ?ﬁn 8% HeshtOsLH target molecule,
her ei n. pressing split-efféector protein
f padhrasrit xsuq}mc hciditarigatadr Proteimtargat tofhe probeiwhinh ibodnjegated to the

6 Product.i an of the split-bionol ecul ar
cd%ﬁﬁ%%?%%pnglngﬁka N8t f ect or fragnents can be
performed using in vitro expression systens comonly

known by persons of ordlnary skill in the art. Proper
QU)Aﬁﬁﬁmgﬂﬁﬂﬂ' agdiates B o :-bgﬂnﬂfmﬂncf&ﬂ@nﬁﬁﬁ@nﬁmgnmnm

[218]I K@ordﬁﬁpgseaoaﬁ&%urﬁlet Q: m@x{c 2 rcgtgmr 0%1%?%'%%3]0&1 of a two
unct i onaf | ffec rot
embmpi]ienmntaSy splul@d‘ff@&prmmm I‘frag;t&henﬁl th&Chbi;dﬁace f@d presence of a

exanple systems which Iim¢t the duction of
i REIPESiP oq%S%f‘deelg SOy e@izaﬁ#ﬁ}e@tswl@e JorEatian i e sphit-bigmolecular

”BH?«SVJ\%?:O ﬂesff!i@ﬁﬁlqs i BRLR1HP 28hiaRdiHSEO AR %}h@%gf@&or protein

039310 which are speC|f|caIIy I ncor por
hélagmnntbyvmhef mpbfn d@ eXam@dd 4 nfglee agdwl;ﬁmtaamhypepnde probe.

ress lfre reSS|on
12191 SEPRETEh Pt B aoteen Teagieria robef s Eotied
[220] eThe @drﬁeQbﬁjugﬁ@’ br fofifgBRACreEXb e8SjoRting 8f ELdithotentities. The
expr ess thgﬁéﬁllt effector bi onol ecul ar conj ugates. In

s SHBNENGed Pareleion t ofe theutvei o mxerl pehasplidry, tonecovalent, ionic, or
SRﬁk“IIB@FJb?& Erﬁgraafoqltsevbﬁef:%lqkrﬁ%g%ﬁésb gfla'nQol&]: g{g gﬁ:bl){el@ %gether and

nerase ner ase,
RiWssérs ed ub packi@ity | Thé Bﬁﬁtﬁlln&!hedf lﬂ}&! Blglt&'sQﬁhyl' bk abgether by linkers,
| ysate, obt ai ned fr@g1E. coli. Cell-free protein
ligketipf

eXprwsd; @ﬁgéf%%wep%? kemigg); linkers rrovaleniopr non-covalent
SYSARNEr $idlen) fiRkfdh w HedtR Q(WHWQMO BRE S@Ned F}{t;le art. The joining

ordlnary skill 1n and are comerci a
avgiy| lafblpermatwnt ©x anpdrabler dm fRoch emBpdilncats, $evearmlc &nlerprmay be

Nov he, c | ed transcription/transl its.
PR Bt oc ke flat bR bl o BT 4f Pl ind each
9BRAEIALE HE & F@B@Wlekfblé‘hﬁ]le‘r@ﬁrﬁﬂ%]&fs HESInEREPHOESUBility of the
W thin several hours fromthe PCR-generated |inear DNA

t epphgatess aropadgmplaigd afior use cdansaery wn@gqqhalt bnlyerelaemmosporated

N S T T e F .
S pt oreeproaddson the odrgigntd. MageRNngy bslaeia caé‘avéﬁlbl photobeavable and
f %ea ser{]smsve linkers.

[221] The attachment can be by means of linkers, chemical modification, peptide linkers,
chemical linkers, covalent or non-covalent bonds, or protein fusion or by any means
known to one skilled in the art. The joining can be permanent or reversible. In some

embodiments, several linkers can be included in order to take advantage of desired

properties of each linker and each protein in the conjugate. Flexible linkers and
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can be obtained rapidly and quickly with mnimal in
vivo cloning, therefore allowng nore readily obtain
wo b@snadtge of RTA fragments correspondi ng to VvEECT/O8H07/082665
split points. [210] Alternatively, in sone
enbodi nents, cell-free gene expression systens are
usiakerk thao iprede de stoh.&nlstpldfttheeécfrﬁigaws ap¢ cdreérfiplhfed go®iNeSalone or

3 Sic kg o pisclpen BeginuIPepila dnkeTs B RGABRS] bY cxpressing
”@N}Q LSRN %ﬁ{e GRIQA %e'o@%&% fofeins 1F1Qﬁ@§:bt§ﬂ%£9aﬁﬂﬁérs can be

i s benefici and pronotes for ‘correct prot
f etidi qh@,vablhughatedmahg: qridehdad seresi tivenlirdders. ndethicels ttbiy conjugation

fol ded..i.nsol upl e incl 211] In sone
e ol FHEPE ™ fheFEOthe Ef i e gt e@(‘br BE GO for use in the
Spkdstnt@hde@ebRr protein fragnent is still poor soluble,
sol ubi l'i ty-enhanci ng additives can easily be included
[222] adwcodingeiot the I}?r3§9¢tubY¢ntlDyr ib\p@n’ot—cfﬁ@:tdruw@m fr@@gqntf @ be linked

appl e not VBP, Tr
A e e d P it i, o S P o g PEppgE U-s. P
PN EH 62610V E0ERAROEXhe TSI NBRER Wdidhke inbBbrporated herein in their

roteln%1y soluble In sone enbodi nents, sone
p&Ridt &Y Fivsnens o eraprle) the ééhte&f&cé@s pmﬁeleoﬁamem can be
|
oS Ry AT hORL! Gl TR UL Sy g mpgy s 1
asne admbwidirmént, t}wSplmu-egffdctdrnpxe[d‘ixerfmgmmh qfrt(hpepjresent invention is
reassenbly. of split gﬁ ei n toxin. erefore
1

efPREEt Wreés&s rt85 Brobpy IR eneler ormbRdingty tﬁ? asgif{;ﬁfff%ctor protein
mﬁlahl'n@ﬁteof(%ﬁé breb&R enRURG L RoANeaNa k6 rﬁ?rcﬂﬁ%?@ hﬁf(érl 3 éezgtransport

as bacterial and insecCt expression syst
[EMzPCQ%lﬁtbﬁ based gene expression of the
t effe t or-p n.fragnents 1 sone . . .
12231 R ek PRRDEH"or SERRL o6l <LRpPE BEuein rpegppns with
| Probet lage RXPKASAI BB 28ty FueM métHo&e sleelo . 4. de@cdtR@ by Hermanson
soluble cellular fraction of the cells and harvested

f €At %OWJ@WW%W@W% Presehdnng-$-he 18@084 .and U.S.
[ %%]4 9I ‘%Hsar@nxp ﬁereﬁln‘?l {&F Q g'f:tfyq{af %ﬁ%nc% %h@ gic‘?ude e.g.

split- fec or proggln ragnent uséﬁ
ameﬂhcsls | meddtohéinki lmptdns tos targesppoitdihe abaotgiidlal ussdsih applied
strains, [

such as_ E.coli strains that excrete
o VBRURSIPEE 3t i s L. 196 B Rodenisd 1ARRFRRTY, megual”. Cold
f ?;rgﬂ'gé 'Pﬁ%&debBFa&&gqirkéél @rold Qﬁlllﬁ? H%Fbo*PoﬂWS}t id Pﬁﬁgﬁged that, in

ments, host bacterial cell3, such as
cedihg cpyesda Gleiittdfﬁcbmqlr@clmﬁ:agmﬂma lcem dase mfﬁxtaey ror (fBRPoBality upon

es secreti,on of intracellul ar proteins
ROl R B R8T R ePloeth) TaSrediidty Bl RMRal group
Catifigelt thefedd. eHGwE‘Q%rdgﬂgn the Q&@Q'V@ﬁ%ﬁy ofUERHSs %hceo fJugatlon the
expreSS|on systens are useful for the expression o

gkli ed gemeriopblptofiafn donipstion sofiadithat dneraiot endmsteattects the
CLET 0y NGRS Bl At ot el vsor

[224]| Suﬁaﬂﬂe olmeth(ﬁisafoeScohﬁlgaﬁ@es)SIang)lithéfeét@f pedtei@nfrofmeéids with probe

include e.g. carbodimide conjugation (Bauminger and Wilchek, 1980, Meth.

Enzymol. 70: 151-159). Alternatively, a moiety can be coupled to a targeting agent as

described by Nagy et al., Proc. Natl. Acad. Sci. USA 93:7269-7273 (1996), and Nagy

et al, Proc. Natl. Acad. Sci. USA 95:1794-1799 (1998), each of which are

incorporated herein by reference. Another method for conjugating one can use is, for
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active effector proteins by protein conplenentation of
the split-effector fragnents. For exanple, the

wez@sasred split-effector protein fragnents caPCDhES2007/082665

[225]

conjugated to a probe, and assessnent of the function

of the effector protein to identify fragnments that

spamipa sodisinypepioditeiaxidatiop felhevtd b reduetiabslépletowdf appropriate
target. Such split-effector.fragnments which
sf?&%tta%tﬁé‘{ﬁggﬂﬁal@gﬁw r‘FE‘?ﬁS'tli"%m(ghe absence of a target to

t BBe CANILART S P OMEFAD iRt & Wb sﬁi@eff’@&@ﬁgrotein fragments
i ndicate non-specific protein conplenmentation of the =~
s dascithadrhsran td aprobesjehyast anuileictdsid privberferexanple but not limited

B AEbarh ATk ARl B SRRy o e

| e@: cdrborlyl eearbiSEREEsMhyliRg- feaétfetcrodsairkieE Htérdbiofunctional cross
sequence or target pol ypeptide, one can nodify the

elinkiag geagentsgnantly qoptaihtyve dgediveugraupoHwat wancre coupled to two

DOTKER Sy BT SREBUDL B B I8 i LTG0 Bt
f pageBnididr eamlisiicihat dagreeyofppay@ierizaonpd femesisatiaed. with using
RO FlE BRSO SEeh N BEY HenyaHH DB LR TiF P control of
Zgéﬂég%%ér’ si?r% ok he M Aslirad bEGPondRiecul e (i.e. an

ul e which has not been split into two

[226] c Fhpltenehligey” fefagrermny)mga@s7p jSpl o ef frece entitgsofai example a

fragnent. woul d and. .the prpteins i.ch do not .

S BB it no R BPHR e BP SRR, R keE S Bt A cavegentdinker or o
t a5 Pebvaan 1iaReS EkaGbRY of @bvdleHt tiRErsaRALYS bSvaleat ®Bnds or a linker
split-effector protein fragnents can be further .
anwlisiy eolvadendlytastarhidrip iong of mere pf the @reteias & bphpkasi Ahe linker can
fr ts t l,egen ' . e

¢ 48 B iR P o, Slorh iR BEE0EEa fleta center such
paopRiinuhat@at Féracovblenplitkagesvatbus funciiuraliged e teoudeliesuch as
f gml g(@[l e gryggeﬁcfégéaglég&gg]%ﬁfcg%‘rg;‘gfdgﬁgﬁtv%,: Ig er'gfsgs%grg,l irlligluding organic
Sghd Erfo‘?%a{[ll?&és?%rs,%ﬁhg,i ﬁ‘re{}{aﬂg,mgr@at Snd IRk, A FloSRiSHBE Anking, the
a e e f a

ove, I'clency of protein conplenentation o

t wiiegonplodereiet and/osfid probefa@ot lr npddiei hy faxadptens Sydmexylation,
tsg %gﬁggg%ﬁﬁ doglpertf?.ﬁtgnq%gyiﬁ%fi?sgﬁ rfgt%J cequlﬁ)gnga.s tev%ﬁiegé all)lg]reciated that
s plddifidati oW hRHM AfotRi @i Séantl§ AeidgRtiBe TirREOE BF Splf@fifector protein
occur by conjugation of the split-effector protein

f iragments.sangyor kheprpbodre préferedxanpl e a nucl ei ¢ aci d

probe or a pol ypeptide probe. [219] Conjunction

nmet hods: a variety of conjugation nethods can be used

METH®20] FOREe SCREANIOER| AgftATHOGENION TARGET" NECEREICOACID OR

oining of two or nore entities. The joining can

POL\%PS‘%?{JQ' oSUBEC o or nore pol ypeptides, or
[227] fﬁﬁé %rﬁ@'émbb&ﬁle?xtséﬂ{ﬁvéu&%? WMi&hgﬁgﬁfegﬁtﬁﬁﬂé‘d %gxre%ﬁ)‘e the level

noieties o ecule are toget her an
p o€ 8 athegenidtapgead xidlietcyacidldrepadtictgania pehpeptide iner mibjdct ca@sprising;
nngPn?stgr%ggettoht%{a sggjeclzti arr]lkee#fesctive amount of a pharmaceutical composition of
the split biomolecular conjugate comprising a split-detector molecule, wherein each
of the split-detector polypeptide fragments are conjugated to at least one of two
probes specific for a particular target nucleic acid or target polypeptide that is
associated with a disease or disorder; formation of an active detector molecule,

wherein the formation of an active effector molecule is facilitated by binding of at
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chem cal nodification, peptide |linkers, chem ca
i nkers, coval ent or non-coval ent bonds, or protein
wo casas370y by any neans known to one skill ed i PCT/H82007/082665
art. The joining may be pernmanent or reversible. In
sonme enbodi ments, several linkers may be included in
0 Iedartvwmpmbésewali vhataage mklettesdid ed tagﬂ:g&ﬂj@e@ﬁdmiha@ & hssociated

I|n nd each protein in the conju Fl exi.b

ISCARE T ri RSN Dhgs eV ?lhg? o apiye f‘?ﬁe?}f’f molecule;
t %ex‘%ﬁmﬂég@tf&%fQE@ AEVH 806 £d1dAl. iV %%@Asgfheopfhe%xggt nucleic
other linkers are incorporated herein. Peptide |

magid be pathogend: inlyeoppide s5d siupjONA encodi ng the |inker to

ope or noye,.prot ei s in the con Iug%¥§ Li nker s nax
12281 oy o GROHISTIS o BB PEBR RN Oh Arr s iad 1EERS: AP Comprising: B

I

45 28] e IR AT P s ot
[229] chem)malermqukrecm$, thevizivenof tre adnecdstedtenmodbantis campbe used to

pr.ot ei.n fusj an. 0 on ski |

FHedripe Wl Prrpalp @i BEDapsiaRaNd B PHEVERL Bipepide in o
I a;@w@efoermmb@%sme@ﬁx\f@g #He leb OIKST $ peRbzdige tRgdtURRC acid or
in order to take advant age of desired propertieés of
enethogdnikeolypantide asing thomethads as dlh@lowdﬁjemrataba first timepoint, and

Ie kerns rs rea
ETRbR e R A dh PO bl WA BRIPN AR 4 ppmosgic taree

ahodleicatidwripathogbt pbiypkside aas s%@@ﬁﬁﬁ@pblhte Sﬁblﬂan embodiment is
Peptide Iinkers can be |inked by expressing

eHdi 19g detsEmminde etf%ctéw@eﬁﬁofnwr@atmem é@rn%amplq pdreatment of a
I I
SRR b ERRE Bk € STIAD dfthods ag discloped herein.
C Arfardaiglo ninascenavelbokl moambs, tzyspigecstom bkialdhﬁ‘emisﬁeredt bath a split-
ht and are encquassed for us?ﬁin th rese

ET SR (IBARACRIPHIRG b STREOP RIS Py chrpfbimolecular

t B@mﬁ@dté torBhi8kd PHetE®BE Rlolechlcaii®ite en%auﬂank ﬁsibioﬁlolecmar
the probe via any suitable nmeans, as known in the art

s eenjfigate exrapnidies aJl sffecw@zt wplecosan he edindstered SinpBAnGRsly with a
1 NcCor pgr at ed mgLel nin the

A eRgaP CronBafe Sy BSoADRERLER MEEME. ol chfemacive

péﬁb@dlﬁ]eﬁfsagf@rﬁanCﬂﬁmbﬁtdfé&/ sdqbhtiallyC anjabh dk R4l an@ dnfehumber of
probe, either directly or through one or nore |inkers.

| HMGhe enbodi ment, the split-effector protein fragnent
[230] Ofp E)(IIﬁe B §§$HI6 Isng %%e'c%? rﬁcﬁe&?@ﬁ%ﬂﬁ?‘gsc@h IeIl%rf%P example, but

probe. I'n anot het “e I ment e spli
pnot Bimited tagerent flobretdeat prodse r(GFﬂ’mvmmhn@ﬂ green fluorescent protein

d I vy €. t
FRGHER frenithedesCentia it g8k oG PHIERGGE P gnhanced
CORIHEAUoRR &t ptoleld (I?T’ﬁle)Cthe Hﬁ&te%eﬁt EJFCQQHB(@P?) V‘I:rIlI&nced blue

probes are known in the art. Such nethods are for e.
d8verchtsatl prpteier (RBHIFON Q}@ggﬁluoasm h pwg@me(@EP:hnmdwesqd cyan

A?lugr%gg:e%t IF))II"O écifci)(ECIFIII) ora reg ﬂ1 éscenAI protem (dSRED) where one of the

fragments in the reconstituted fluorescent protein contains a mature preformed
chromophores. All of the above mentioned fluorescent proteins and fragments thereof
that will result in a fluorescing fluorescent protein are encompassed for use in the
present invention. Also encompassed are those fluorescent proteins known to those of

skill in the art, and fragments and genetically engineered proteins thereof.
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6, 264, 914 which are incorporated herein in their
entirety by reference and include e.g. nmethods used to
WO 20vk/1BEIpt ens to carriers proteins as routi nel pCUESWOT/082665
appl i ed i nmunol ogy (see Harl ow and Lane, 1988,
"Anti bodies: A laboratory manual", Cold Spring Harbor
[231] Labaimnat anjodmests, thEptdemprdfngictias daectoMNibteid, tfof &ample an active

cognhi zed that, i cases, a split-effector
p?lBP‘@P‘ﬁ’nF rPEFE S éﬂ?%?crag@‘e byt ﬁPB’aéV‘OB}et"b’u AlIOresRecet plate reader,
URQBrof it U SR8 pI€ RS Péhce SreSonan& ehgl'g,yc HsHY a(tF'R(ET) by the

procedure’ or the chemcal group utli erel
I—k)ai_@d@lyp_oglbvemhdrhﬂethwsgmwmr togteyson$ skitlbd od thefaot. [n an alternative

conj ugation the skil is able to. fing a X
c bRt MusrSie i1 e o Cobedaabing s fegsepppactivated
et:éu%&y(mcév&q%m@ké &Ycr@sfco{vﬂe entities to be
conj ugated. [224] Suitable nethods for conjugation of
[232] alrs pﬂlqthereefnﬂ@@hrm:nt prf dheinyehticy matet et m@lepﬂo lean pdyodbe such tha

| conj tion (Baum n

T DR S Frarotep gt TRy Alts i to form an
masseinpledanctbe mlyﬁieedvlﬁ@l 8arf BE detebfRd RURNEN 26 tivit
descri bed by Nagy et al, Proc. Natl. Aggg nSczly.meU%CAlVly .

9 Brefarghlyy e 3nzmo eyt vityrig driggipd by asghrompeesic orl\ﬁwrogemc reaction.
A 1941799 1998 a

58 Bt BB A8 PR A R ST 3P o -
cumkmggélng one can use is, forexanple sodi um

i odat e oxi dati on follomed by reductive al kyl ati on
[233] oin W%ﬁmbﬁﬂ@l%db‘% @zﬂtygleaﬁélhgﬂw@am@me (DHFR). For example,

d?\??ﬁn& %ﬂnﬂ éﬁ%?ié)p%“ﬁ “pfleid C%l"ﬁil%ﬁlérjft% c)ﬁte?ssay consisting of N-

erent conj uga
f pady CerRtminab ﬁdgmems hﬁd)HERe mmlctlolaak heb@zgmatic astivity alone, but
ﬁ?clelc aC| robe, for examle hut not limted to
Aot 5‘;5‘?%‘?83 ¥EC AN SHOBEN RO S RTARE)i Do St e U.S. Patent

hejosr ghixgfosncisi Z@QQ’JBOC ra9§s 6DMK664 Ghth GRT HQL‘%E@' incorporated by
reacti ve and sul dr - réeact’ivé cross-1Iinker”

Hedfenendsi. o¥lgihotls tméftteqt rDisHéR lactvityn gnalehge oremegerat layd fluoregenic
con% ai.n two hgsctlve roups that can be coupled to two

dMFHES e FEHEPPSR T WFGEL s on proteins and ot her

[234] TRE LEBRLEEY lBHolitdts, Vthé?r ddtbitGe il RRIRI QHEBS us¥lli fd example,
can limt the degree of polynerization often

as¥oEicattea opfalyredBe pepviseIbPlof swstriaisriala datensable prikaets . Several
SUGh drhs$S &P sg][it dﬁo@%ggép %as% Blies? F%L?d%t boP na:ré Orllot ohmlted to

conj ugate size ar ratro of compone

[ Zed6dembiieof; @F galadtdsidese (Raesef @raf, 1907 AMYARERNIS405084 10);ihyrofolate
two or nore entities, for exanple a peptide with

afﬂﬁivrﬁt@ife pﬂ@,biHPdeiPQﬂeU@r let pds FNAS.A1PP81k 85; 128 bl -b21 44); TEM 1 B-
ORI LRSI BT SR SRk, FRTRAEE, Sha ey

Micefeiis€ QRaY entdly PRIASACIDBY, H9;30083010 HRE PR mbMGan et al, 2002;
proteins to be |inked. The l'i nker can al so be a

nBNAcSo\ﬁH% BY0080aAE3). diog. exampls, gephid rfetagtamiase buadbeehrergdhfor the
C | atinum a For co

B TSR TR R O R SR Bpogu )

Encompassed for use in the present invention are the use of activated split polypeptide

fragments for real-time signal detection, wherein the fragments are in a fully folded

mature conformation enabling rapid signal detection upon complementation.

PHARMACEUTICAL COMPOSITION
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am de groups, including carbonic acid derivatives,
ethers, esters, including organic and inorganic
wW@3a0813370am no, urethane, urea and the |ike. TRCPUSWOTES2665

for linking, the effector nolecule and/or the probe
can be nodified by oxidation, hydroxylation,

[235] s Uhs bidsaiitiioventioRdldo rélams &1 £phdrapdudiéhld@nibositibe cbMprising split-
coupling, It will be appreciated that nodification
mﬁ}oawla‘&lmpn@g@tﬁ pi thg prasyntdarenEag én @ pearmapeuticakly agoeptable

it - . W r . o . e
orutiee T YRe Rl P R o BRI ARt B
NegitEIng fAeh B diRaROINYRERTODE shffl cenStdBTibratf 821 ledsh partially

ome enbadi nents, the present invention provides .
TR B st s SaRePl CalRE o gyt isgeme o pespglish this is
NUEfiRidCasaGh&taSbutiR Al NOBRAVE dBQ. WRERInAg v fo? ?}?b 8&d will depend

conprising, admnistering to the subject an effective
anm tire segérity of e disaseeitndcthe gemmmplosite bbihe phti¢rit'e hegthi. t

o) PR e BB e SRR B bbb B8R g m o
PO ¥RERric ol inAGBRE SclRLe GOMEFRK KL phit-Blon@8&NarRBBjugate ex
of two probes specific for a particular target nucleic

a¢ive, Bhere ghagells ges ghveped Temithgsubjest ard edmintstadedibeh a

di ' X g ' ; ctiive detectar
O R R R R T
nmbhekcintoethe sutijeati | i t at ed by bi ndi ng of atleast two

probes with the target nucleic acid or target o
12371 p &t Piseismmbnditpends, thesSubiech palpd i iy ATRACa e sempgsition is a

i ri . , . _

PR PRAB Wb Bk BRI M BB, o

mekatplk enammalsmeasbumaninitiats suah gefarmuoingils camprdsing, but not

t hogeni c, . po eptide in a subject. [22 I one . .
C A FuRhEEY bot'S sl pRephders s Blwebeld PFR dnstugine.
gbouibt GaiTRAItS: At dOgs; tRIRh@NBAPrisiAE IR ndtUmhitRrt8S@bbits, mice;
fluorescent protein or variants or fragnents thereof.

[ borgytershetsoiedsant pgriverang othandiveseek angffowhe act i ve
[238] g?\tdggrétg%eé)gﬂkgﬁg éﬁa@%e&?ﬁaijgo%%&sﬂi %eﬂs: (se&ia[gtbﬂegfé%ﬁ%rgrllt%}/a?l

nucleic acid or ' p
padimpeptatide. The splisbibjr@tdculat 06njexAcdf@he Pigsdie asihiitiOmay be
the | evel 8f a pat hogenic target nucleic acid or
pALBGRTTEE PRSPy ST FANS 2PRIPRGAE Y drEersBURIBSeHi T9E e, for
heegi fiveShud ' n - i I
F e e b R R o e ERPBE G A o RSh th art or
pathengjemiac cermpg@ionsuwmick ag immitotoxing deofpe ekample, Rybak, et al.,

PR e A RSB R R ERRETP TR o
t POAERRTA, Wi B SRR R, b PARLIBRes efteihdtth)e&LcoMihblyAthe
split-bionolecular conjugate by the nethods as

dPeesss seenten alse relies orphiarmiceuti¢al cempesidorsoinpeising, spht

Subj inist.ered both a, splithiopol ecul .
R TR PR RER AT RFLT R A BBl GEMBle carc,
S phrititulbi preheicddn@ositions which are suitable for the above means of

administration.

[239] Single or multiple administrations of the compositions may be administered
depending on the dosage and frequency as required and tolerated by the patient. In
any event, the composition should provide a sufficient quantity of the proteins of this

invention to effectively treat the patient.
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conj ugate conprising a detector nolecule. In sone
enbodi nents, a split-bionolecular conjugate conprising

w@roosfitxes or nol ecul e can be adm ni stered PCT/US2007/082665

[240]

[241]

[242]

[243]

[244]

simul taneously with a split-binolecular conjugate
conprising a detector nolecule, or in alternative
e Mtadeabignths compesiticanfoaadmimistagore dil$ eqrumphiyadolmprisé preloaded

any, order and a nupber of times. [230].1ln so .
o R BIcHErBoPa ey Sl B e Pgswsig#qf&ﬁégb &fio1 : Richardson
PECliebhe1 | QJchQé'@a',T'@@&() é'@%%n%g the ?i&-@%ﬂ&ecuﬁr%@ﬂugatdsz ina

fluorescent protein , enhanced green fl uorescen
p poargiapeytiEdhPiceeplablercafrenqrescabhy an adveoywy @ira¢m4; variety of

[ fl t tei YEP) ,. enh . | I .
Y FansP CasHE SR e Envertafd tin B 86 Sl T piaptions are
( Befle an@nRAGaR fbé buddetipdes rantr. Thede@bmpbEBER maf ¥ Berilized
fluorescent protein (CFP), enhanced cyan fl uorescent

phyredventigetpyelbknaw gerilization ésbeiquesprl be epmpi@BDyay contain
\fl\‘ﬁﬁz{r%aggu%c?ﬂ)bagc%g{aﬁl%%ﬁ ‘Ha slu%sttarl?ges rag ?e%gl‘?rteé éolrjeflpg)goximate

uor escen rotein contai’ns a mature e
Cc phpsiglpioslesndifibhs afchtab gHeddpwseingend beiiathgf dgums a8LRMYy adjusting
proteins and fragments thereof that will result in a )
f Pea e the like. ot evawit. sprismeicatatss eodiwa shivaide arptassium chloride,

USAciy {lﬁ@n&r SS6ith 1AANE 'aﬁél 1K@ Pe gc{ﬁ%gxgga@ig}fl %g %%F(ﬁl Il)rﬁtein in

those fluorescent proteins known to

t Hesafarmubatidng cagraey vsdedy) cind eni be selbdtyd pripanbaraset] on fluid
proteins .t hereof.[231] .In .enbodi npnts, .t he :
pwal_é*awé’ewwlge%@t)fw el é@f @ﬁm?&m Beroanes wish Q?praétlaﬂar mode
agt htRinfshdBEESI&Nd MIAhE pitidn®s ARigCt abl e by flow

cytonmetry, fluorescence plate reader, fiuoroneter,

mlbro gdnpyal phhmacesticah campessiomaiot mtramerayy admamsfagion would be
( ERETh» e naked..eye ot by ot her. nethods kno

o P01 B B G sy BBl B BFD LR o SR Tob P per
ephiaht paday nhd Uy @se gneecul &1y0@h&che drdpyis himmigyie@ i@h kdtluded

using a florescence activated cell sorter (FACS) or .

t Pisgandns antpithe Rleedsiteant, such asjipfoA{HMREPT EheygaR Hithin which a

t ' i : ' 17 ..

| WO, AP L BE LBt s
asslbbe &h@dn bnapplacse topthosd skilted ih the ot mdaare dsseaib®d exdnore detail

ot 0 P BalGys Sk EMR Bl PRLSERAL AT HLth SRCPREET 1 sH
depaiiedk bYbIRhHEICITISRMICP AT (1DkYPr 0geni ¢ reaction. In

one preferred enbodi ment, the enzyme is dihydrofolate
r dtie phargrcéubidER)omposiiion| can bapdwmistfr2@ By ahy nzeans keywn to persons

e dimept, the enz i s di hydrof o] ate redyctase. . .
(REE T art PR SRy sl mebnet bk By PG dfsriop. wopieal
" pplication, cR MaheeAtioh it®A sabiayviaGAtnsdetial, NAbaftaMNdDS intravenous,
C-termnal fragnments of DHFR, which |ack any enzymatic

adttfalyraghagiconwanadat, inteprcasa o tiagwasulerapraispen.

brgy %péseﬁt']hxoen‘filog %ﬁoprgﬁz%is 'Hlé ¥se o%eaeplﬁngacegtiéﬂ cl(:))%&)ggﬁion of a split-
biomolecular conjugate of the invention in the preparation of a drug useful in the
treatment of cancer or a viral disease or any other disease identified by persons skilled
in the art whereby the methods in this invention could be used.
In one embodiment of the invention the split-biomolecular conjugates are expressed
by means of inclusion bodies. "Inclusion bodies" (IBs), as used herein, refer to an
insoluble form of polypeptides recombinantly produced after overexpression of the

encoding nucleic acid in microorganisms/prokaryotes. There exist a large number of
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Nos. 6, 428,951, 6,294,330, and 6, 270, 964, which are
hereby incorporated by reference. Methods to detect

WORIBR 133709 vi ty, i ncludi ng chronogeni c and fl uoPE€ER1007/082665

[245]

[246]

[247]

[248]

met hods, are well known in the art. [234] In
alternati ve enbodi nents, other detector npl ecul es can
beubigatons whick destpbe theanzymissart ipadducadmbfpretdidbein

conversion o substrate tqQ a detectabl e product.
SBUEPY2aRiguE PERKAF YRGS i | eéﬁ‘ﬁ}‘i”‘bg?@ﬁ%‘ﬁ’ﬁed gné are any such method

r eassenil 'f&ﬁ)rbﬁ‘@tﬂéﬂ &f tRUp 1AM Eculdr B Jﬁgatgsoby %ersons skilled in

reassenbly of; b-gal actosidase (Rossi et al
PN&ESt. ma@prasoem evidvhgred¥ishat.eS. r@dii;cBamelm[ﬂlﬂFR) (1999) 297-

55 5 by MR B0 I S AR b

200AechdBl. 62193 y6and. firefly luciferase (Ray et a
PNAS, 2002, 99;3 105-3 110 and Paul nurugan et a

2@0@0thﬂ¢ﬂ@lb0@9ner15®@8norm51@cq!@r) conﬂleﬂateémwpmucgbwuhm the cell by

bl S etecti on .of doubl
8 P PSRN ST e
360wl InpwnERC pearpasss €dllédin Useart And hee I@ﬁﬁﬁﬁmissed for use in this

i nvention are the use of activated split polypept|
f RGRENL ngl dpelpda virel mediged fagchgviswes naed TN @P?hapwws direct

tﬁgﬂﬁﬂ&ﬁ offef.in a fully folded mature conformation
enabl i ng }apld signal detection upon conpl enentati on.

PHARMAGELHGoGAT caCOMPRIEISTH oBh[ :RiéBI]dlﬁl'g"l o pthesiaméntionv eralyi be used in
al sa rel ate harnac uti cal osi.tion
BT SRgY Dh P BB eSO AP b A e aisepiugate s

| QYRGB thAtrier BAEIREL Wd ﬂﬁ}rhé{ceﬂﬁ&ﬁ RbABb&i&RRal B adhthistered
t herapeutic applications, conpositions are

ﬁfm piaspee edth ong cpbﬁrl amt-cangfrf drerany, fqhomp&echps:easiéor with anti-

unt sy te or at
oA AITRER Bl TRl 4R BRI AR o Blugll t B fop e rogment of
a ﬁfpaﬂio galetit phermiRe@C@D aPhbsditidhityi e drfinRRededSordexample with
therapeutically effective dose. Anobunts effective for
t RPgoBarefther aéBrYé‘iﬁ‘bagﬁ*?tst%% severity of the disease

aﬁigr el @ﬂﬁ&% ior? B?% e?zgl H}ﬁ‘n (gl%g 'ugéﬂll e@@%r%%c% L?ﬁﬁg invention,

I n one enbodi ment trea
stie prabtitomet eawlrefier aoﬂqan@;aﬂ gexthookisvand ﬂememomhc&:ﬂl biology, tissue

S Biittre g Gl aehai e et irgr and e D piogieaany g7 beobpad in such
ak@n@Rl AESHLKE 29 M118&u1 HUGIRe: @nga‘lﬁﬁiﬂbﬁl SlaRl&93/dNEd. (Sambrook

phar maceuti cal conposition ex vivo in certain
eﬁb@id|HmmrsLatbheqtora(rRreQSr%)6)éplSémte&totmolis in Mdettha Biology, 4th Ed.

¢ RLFEH e ALl PR CRADEPEd o e B Batae et ot John

| Wlh@d&wgohyn@%) amlmnﬁm Wwa@ fORGEHeS TRASp RNIWHEEhSr kN al. eds.,

general, for non- human ani mal s such

ad cpdgic é’ﬁ?&s{dﬁg% é/r’rf?ﬂ |V§PWQS (I‘EﬂpdlﬂrfiétLqewm qdag Academic Press 1995);
c %}nluﬁ 29 M&ﬁods%?ﬁ%l SI; Ii%ﬁ(%’wtp L&S; Acg@éﬂlﬁgﬁess “31557), and Cell and

house ets
Tissue Culture Laboratory Procedures in Biotechnology (Doyle & Griffiths, John

Wiley & Sons 1998). Reagents, cloning vectors, and kits for genetic manipulation
referred to in this disclosure are available from commercial vendors such as BioRad,
Stratagene, Invitrogen, Sigma-Aldrich, and ClonTech.

The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the present

invention, and are not intended to limit the scope of what the inventors regard as their
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but not limted to: cats; dogs; rodents conprising but

not limted to: rabbits, mce; hansters; etc; birds
wa@paspsathe ry and other |ivestock and fow [ 238PCT/US2007/082665

Advant ageously, the pharnmaceutical conposition is

suitable for parenteral adm nistration. The split

bieRti@Cidrake SeNjinteRiedSo efprésent thitahe Biperimeaitieliv BRYAll or the
be adm ni stered by various neans appropriate for

dPRiyexeermps perdereneds Bifowxbaisibsen made (o erpierigeyrappih respect
Eb Xtﬁﬁte%?%eﬁ% };t @Bu&t.@ %%rﬁgé%erear%f‘cﬁr 1k Ognd 8 &ﬁk&%ﬁﬁ f errors and

known i n conp03| 1 ons,
adevigmoiRehoxd bs atGratedffor. Léﬂaﬁ'p{(ﬁcatéﬂ/dm&wmi pﬂtts are parts by
Human Cancer | mmunal ogy, in | MVUJ Y AND ALLERGY
QRCUMERFIEN, 1S Woist ae'a%&f-*de%cu 40\e ghip fgnperature is in
r QE b&CEmi d%eélu# BELEE at AGRAF th?)g#ﬁ’enlct he present
ntion so rel'ates to pharnaceutical conpositions
[249] _C W@CMQDI}S phd patbntoapplieations citabin) thig ap@stiaition hresherein

i nvention, and har ce t.| all acceptable carr
el Py R e p g R R ERCR IR e gl frriegion were
t cﬁt&m? al® ?fraﬁweualgdﬂaleht%& EAbd PBorpbAdR bySicRGE ROl

nmul tiple adm ni strations of the conpositions may be

[250] aa“trf: nieserieentiop badbasy dGWrtbhé nd@gagef melﬂ@reaqmlmgyeras found or

ui r r.a t he at |
R RBTSERE PR R Aoy s Gtreien ol Bsd R B gpe of e
Oﬁn\Ieh@orD mowgi ISESa@fredizhéchy fh‘()@@bf Skl IrDth@fafth@eItl imedgit i tB@present
the atient.[240] Preferably, the conpositions for
Surer BHMGIAUSHP I fisatinhs ang chuwss Fagebqipadeigdeepparticular

p L%BEM &%Hﬁ%@hﬁﬁ%@%ﬁgg foft @1 ?ﬁk&dédzgg%ieo(gﬁﬁe invention.

attric rdson et a
S@oheiaemmle 1088 c@bmredlmdagcyt bieangpd ¢dn-Hei madzl ie chd mderlymg DNA

prifca Yo BB B arducne Mt e ghedy fRa

C@\Erfc'n@ﬁzﬁ g aRAcHERRidefrtiofls, chitel 8486k $akld ﬁ‘ﬁ)r@t@gl dh@ture
ke. These sol ttions are sterile and generally free

ofthlnnde@‘chabg éler’rmlpencal arties & bodpo sinpugndlisugh wedifications are

* ol SERe PR RRA R R e ABRISR. 2ot on

phar maceutical |y accept abl e auxiliary substances as
requi red to approxi mat egRINPPIERDI cal conditions such
as pH adjusting and buffering agents, toxicity
adj usting agents and the |i ke, for exanple, sodium
[251] aeﬂtaﬂteelamsmdb demohstoate dhe prgporaes andnfuottionliget acsplicbiomolecular
chl ori de, |umIatae?fgdtheI

o SPRBEATAITRA BIS Y5645 € siSEtar pof %utéﬁ%ée?tbvrehma%&et ekl
c @fbutéQS/ﬁﬁp%ﬁ 8diy Le@thiMALLP&IB elln%hf‘c@w Pedffrld AcuRRased

on fluid volunmes, viscosities, body weight and the
|1mephqblaéb@ Jﬁuaamme(AMt) el @ hisearcempld iaan maplcﬁ)f the methods and

TI’? uctz g‘tt a8 gllt By %Oci?%lgaé S@%gtg? e agﬁd rttlln% SIlm& &1& s]:ope of

[ merlav@n@us adm ni stration woul d be

[252] Ricin A-chain toxin (RTA) is highly efficient cytotoxic enzyme that destroys

ribosomes (ribotoxin) and rapidly kills targeted cells (Hartley & Lord, 2004; Bigalke
& Rummel, 2005). RTA is a 267amino acid globular protein, and it has the three-
domain structure (Fig. 2), with an arrangement of domains resembling a three-layer

sandwich (Weston et al., 1 994; Bigalke & Rummel, 2005). Domain I (~120 amino

acids) is formed by several B-sheets. It is connected by a loop to domain II formed by
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about 0.01 to 100 ng per patient per day. Dosages from

0.1 up to about 1000 ng per patient per day may be
wais@d/13yperticularly when the drug i s adm ni st ePE€HUSZHOA082665

secl uded site and not into the bl ood stream such as

into a tunor or an organ within which a tunor resides.

Ag tevah-hertR0aia! the hugespactivegitas ﬁmtned alylthyese two domains as a cleft

adm ni strabl e corﬁ)o& tions wll kno qQr apparent
£ 8 thgudigRf fheddi A globhle é?qmaaﬁéﬂa s gdeleraf gadntriiagedp gicin B-

m%‘% %%P %%Sh%h%éﬁhﬂ% $1kelsy that functlonal

ERSAoran bl@Ac:asédtﬁlﬂGs) fro@ﬁ%]m%&e phﬂlclrrﬁtagutentsa:brrespondmg to

otRons ! el fgior el 0 g D aReTych ha o fR hined as

I Q?écHgl%uﬁHFPmte% (L ColiMMESEInQR al, 1t 904 )C AlsodRIPbHt&RLE 813t the RTA
or admnieration to a subject via intrademal,

s ubesatrablyosisupported by sheseses |(Atgeat Giraphl91 s in vrvor Bfdckaters the

o Rh B e ey ehIA B E Pl SR Rl g

[253] PRAAMRE Bt s GRbads R Sbdd if Rhe@dpeatis Plullich i Dovdl e 61994, and
conjugate of the invention in the preparation of a

gy - aeset-emnelhedudlants/dei pagants GICindagia dfmigriceegh)y Kjcan be targeted
dtf%%&?c%ﬁn Yelfd F? V\%Ig{l% %%ﬁ?l}]]é ﬁ?ﬂtdﬁlta qg.aﬁ%lg«ﬁaﬁéss&%owth factors

e ar ods in
| thae pritefepent bl Ibth doen el ce[1§’.4lzl']esé imransotexino Haveemirked very well

the invention the split- blormle ul ar  conj tes are
e%bwgg@@ahc@yoa%grgsgwe PHETHLRBIPI Y] A BhotghiRpa g ot worked

9@%%#1 B8y in ¥ L@t%gn&%hga %esg Rl && meéeaﬁcﬁlsﬁmvgpmmlse
for ypepti des reco ntly produced after

oﬁc&rtbe(fn:tlassliltmmrt@ﬁtly, el e noodt egfenthe Icelila:b)almsetf (wmthout ricin B chain)

oF b8 e 2P rBhE R i HeeLFictfie o PR T pRim AR A eNTRE e
PeaeetdiRnit afayRe-eh@t the bl sbdRir&dn® OF ¢ orif BTy B, Yiek 8ftracellular
V|a the inclusion bodies route, and are any such

Toencherblprked s autrapprqsel Bl dhd iaiecgn eheorresponding antibodies

i ﬁl’f&ﬁtl%’ét%@lg u&k’%%gtoanj ﬂ%)@f) b bQP{e Bgﬁg&rl\{fangéj\arlxt pggcedﬂres RTA-

evi ews are
aimmubotopiak Mmtseeﬁ uded sLOE3}uRY To dSBroY TL]Jytnpecytbk m HouE fmarrow
Opin. Biotechnol. 9 (1998) 497-501; Hockne
Titaécﬁel §ropy histeesinpatible donor ghyis rsgeasgs) ecf[l%u%tyth? HO%@QH% poarrow,

Ec%ll&ﬁ RhHedt gﬁ@&%'h%% ld?sreas%e REYIAS e H SLBidRFRIHGEcute

In the ce expression from an expr essi on
v €MD sﬁWtOlIls,c&TAﬂmlenDtmkmsdleimé alledtrthé exdnditidne Adsel in

ctelau SR BRI, fvEh Bf e gaReT N e marrow
Viid datdiBeitiabf TR R Rius0®xind ad 86kl ARG RN -8&TR. in T cell
direct DNA injection etc. [2461) The har macol ogi cal

21"

C éﬁrﬂh@@iﬂs iand dynaphooradi HQJSt neipfgan bﬁlemyutbean@bé@ﬁqnﬁ of the
S Bf t?lpl %E)rlnﬁgelmeegtaltlog r%a%h; gfft@tepﬁnrgg the 119 (lltreoxe%n.gm%ents Whlgh show
that there is no spontaneous reassembly of the split ricin A fragments, there is a great
chance that nucleic acid dependent ricin-A reassembly can be adopted for targeted
killing of cancer cells.
[254] Acute lymphoblastic Leukemia. Pediatric acute lumphoblastic leukemia (ALL) is a
heterogenous disease comprising different immunophenotypes and various genetic

subtypes caused by chromosomal translocations with aberrant gene fusions that result
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used for the treatnent of cancer, the pharnmaceuti cal
conposition may be adm ni stered for exanple with any

worWeN3xNt i - cancer therapy, chenotherapy and/ oPCTUB1007/082665

[255]

antiangliogenic treatnment. If the split-bionolecular

conjugate is used for the treatnment of a pathogen, the

pimahmeﬁstmaif onongeass. Oz fileymbst cdigmitnndbertied réponsible for
th on r nore other anti-viral agents etc.

[éﬂ%o%}%ﬁdﬂ(ﬁgﬁqél aboration of general techniques
Upkd ¥h L AMER %Bﬁﬁg&{e‘: ¢hof(12hi ?trbr@l’&@ﬁbrp&’ea&BQ gene fusion that

practitioner can refer to st andard t ext books
r eeludesthierd’ pettion MfdlE@gy menites 0éthell Eufaenil y@diensdription factor

t hods .i | d h Ly be
TS i Lol o s r e Stnn B SRR R Bhe:
Ashaboratiar %CN@&L{% a sabehiEgE co(rusﬁi'mfn%q{éct@lt a3haster br of the

Laboratory Press 2001); Short Protocols i'n Ml ecular
Bfcomatyn ofid ﬁbf’&niﬂve(lmmwdmieltei sterh celesd$ig. 3).0f® dtheyc BEL-AMLI1

Sons Protei n Met hod Bal et. al .
SR AP b tor DT PAESTRE Brorar ety iatristipR dgain of TEL and
(MRaNeA -1Bhdia % doRd%: and/eﬁagmrfal R E@ﬁﬁor}% &encd drAMLI. A
Vectors (Kaplift & Loe adem ¢ Press 1995);
| mmm:nﬁ gsfedvmt HMEEWM i qusuon pretdi s mlsnbédm of Aecietaisidptional
1v1t ]fha% 79 no anﬂ 1n1 teg %en A(ﬁ\%g? blcltlil %fl\%k ?‘%g(;n t of Xd the core
(o]0

OCG ures 1n bl tec noI

V‘éﬂ}ﬁ)ﬁc& s&Qitncd. IBI%) aanﬁﬁgel’EISAMLDlﬁlsﬁtgl MOGADES, bnﬁkﬂd) the core
kits for genetic manl%gul ation referred to in this

d?@@p%ﬁeauw& bytigsteath pladtivain e ErseRRION IhFesiHiby Ristepe h
AT ARSI 0 ] hc ffticon o

Sstamssriptborpr ovi de t hose of ordinary skill in the art

12561 phdBe GREITEIEe Lttt EAGnor, FeiMloh W ighreRies Shapeatiold or rcin

| RtendedbiQrld. 1. INdtD that BRPRNGAS Wi prbefigit bﬂﬂ‘jf‘i‘l‘i‘ﬁﬁr&LL cellsas a
regard as theirinvention nor are they intended

r egsvlé sEthe onbegenthahirenpsomiahtnangdodasionwstal, ¢hege may rbettlltrees in the

chal BERRTRED RaPEH PURtes B A OPUE SRR ARG bPeancer

apEsNb Sscap€ MR Ring MetiorLdCa xR cpEIR! teoaRaEAt MBI Aleviate this
errors and devi ati ons should be accounted for. Unl ess

i Rblea dknogher aftoynateve is shq wageablypfiatopip usiieghe TEL-AMLI gene
nggggéélff@[ wei ght is weight average nol ecul ar wei ght,
tenperature is in degrees Centigrade, and pressure is

[257] ain e er@apleatwdphicicon [H249Y AAlakedoebdsematy afiestoginctonsidering

p lications cited in this specification are ..
g}"éiaﬂe et g%?}%?‘éf‘@’& vergiod Pl a%ngg‘?l?aré it RSP g%n‘é‘fery’ as
PUR|1ia¢ Bl @Ri éﬁffo%r@ﬁ@ss %PRNAP%I’% ;i g By rcgmfyfé%%ntdrg ;3/11 bdhucleotides.

and individually indicated to I'ncor por at ed '
r Bl gmﬂetargeaﬁﬂ]schfh@ qcf rﬂas emategynis @iroi lrkﬁlyh althdygbnt requires
descri bed

f .
oraeene dyeh BT ub et RSB o ER G e g S R Fegemidos

medas 2007, dddesppéialiicir @éh\feh)evehlcles will be needed in this case.

EXAMPLE 1

[258] Genetically dissect the A chain of ricin into two fragments and clone them in bacteria

as fusions with intein. The first part of experiments involves cloning two fragments of

ricin A. Ricin A sequence is available as a clone in a pKK223-3 (a gift from Dr.

68



invention. It will be appreciated by those of skill in
the art that, in |ight of the present disclosure,

woeovsnsdred nodi fi cati ons and changes can be madeCT/NS100®082665

[259]

[260]

[261]

particul ar enbodi ments exenplified w thout departing
fromthe intended scope of the invention. For exanple,

duRettd LTREONTEQL)N BEBARY it i§ BANIRS AGHRINRE rvafleviihout the B chain,
under I'yi ng DNA sequence w thout affecti n‘%ét he protein

stigteeame 80 smrf@@metpxwawé of Bsksi fmrb g‘fﬂélangm hiscagmid or the

?ru%e\éll?hl%fg uc¥ ur eh i l? %1081? ﬁlel f’ﬁ‘@ SC‘F%dﬁ“a%fﬁems using

apCRomh¢ PCRipreduets aevlontd m% ’(heSEmh vl@ﬁtdrsf(NEaBl(xberls) & @-terminal
i ntended to be included within the scope of

apisend sathdnigins pLIEXARIcRS Jrogesisnes! sar aéﬁawwwdmg protein
dﬁﬁgrﬁgrglg gﬁr‘}@{ &hg RIQMGL cgfgte%g td fé@i‘fﬁdt@ﬁf%i 'cth¥m?cfal Qttaicﬂment to

scul ar conj u ricin A was used
ef)ﬁ gainoleotiddseC otrect iconseicaan bbb yedoarbiremt plasinidsishoudd bt eerified

| ynphobl asi ¢ Leukem ALL) ce in particu
PhIRGRER Gt 0K oAb B S S PBR ST S OR L e frgomote,
TM1§atﬁfﬁ?s’tﬁhH &dbfis ﬁﬁi soRipb&tind gérﬁ@) KR RQHBscdBéhces, which are in
product | of a split bionolecular conjugate, and is

od)rre:qmﬁem&e’dth@acmother the scope of the |nvent| on

[ 252 Jind Seilli ent

céf 8% |d8 a@ﬁ%?‘f?@a{’]ﬁgp (Hséq'gft}(’o ?ﬂ?e %lrslorresye(; 1|r11|ebo venfors tested
aBél e ARbAANMs Kf dibectidi Beireé 16 einll S sphiaing|spy rc&ﬂlu(ﬁg(ﬂn two

2004; Bigal ke & Rummel, 2005). RTA is_ a 267am no acid

g FepplemenRoproiain Tagments tfr@aéo phfererassasisie i ihsmselvee Based on
Eﬂegm ﬁgA m&cﬁl@(mx; gf;f) JEEht & geﬁ@ﬂ&e@?&f@ﬁ@[@a\f/ﬂ%eﬂm the

ree-layer sand
RUﬁﬁﬁbmaRﬂgﬁ)oopQ@Bf&rah pb31(1er12 2(amd) MbheaR T A sspcarslafyoatietiire is
several b- ets E IS CO nected b

1 .
dopR S EmgAlan B 4 B e i siuctusgyfg HOS R G TA points
a%}e' t\éﬁ‘sﬂﬁb Oxgosih% nf DB 2t IT@R)QnQH@NQ&%hﬂ%)aﬁ%f%&ﬁl‘éf&n and at

l'e of the RTA globule. Domain I'll plays a
r pbmumﬁ 1 &A-dano@tddao ¢hd luelicalcGterBated part @ﬁeﬂl.’B)p,rowrn Bhth these

nof _necess for toxicit Thus, it is |i

f She ok B BEaPl b el Btedrbeie bt bt Blurs in o
pm@%ﬂtsfv&makesng%a 25PEMEE té1ﬁ> Ao BRitieg schands Will be tested
[ or 'donmai ns and (Il and 111 ortant%y RTA can

béordbt: kicked S%ifsfﬁaaﬂs@@bhtﬂnﬁéhﬁ bas @10@11 agtyit g Pressass oh
ttgched #ﬂ.ﬁf%pecﬁ‘{c Slido &H{f&%&t@f&g C(}nt&%i n&f—%ﬁgﬁﬁ nuclelc imds

re-asse 1S Su osones gent et
199hnial splithy of HBEHA @diilﬁf(ﬁ:t&hﬁﬂﬂd}h}%@éSSlag thee gpactural | y

unfol ded protein that is then_refol ded i bosones.
[ 2sBtormpation i assqssias alteraaiing PHERSROEY ap& XFHéF%@&FY?{aI cloning

m%ﬁt% ke c?\Ie A alm]t%%éhle@lﬂg ricin A fragments that do not result in

-ahsci . cornel |l . edu/ plants/toxi cagents/ricin/ricin.h
t mea:rlmuh)eassietnb&)albubB effavi g tabrkassombpetaicilitased layn cenplementary

¢ renlai;\léﬁz afci‘/pcglo néc%%gg | Rgd&lggalﬁ-rﬁ rrtl:at}aregultreomgﬂoéuc%on of tnutAtions to
reduce ricin A self-assembly.
Plasmid pRTA coding for the full-length RTA (obtained from Univ. of Texas SW
Medical Center) has been used as a PCR template for obtaining all six RTA gene
fragments (Fig. 2); The RTA gene fragments thus obtained were inserted in the
pTWIN vector as fusions with inteins, and the corresponding plasmids were first
propagated in the E. coli XL10 cloning host cells, then transterred to the IPTG-
inducible E. coli BL21-DE3 expression host cells.
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that preferentially bind unwanted cells. These
i mrunot oxi ns have worked very well in vitro

w@pEBi1aEde ons, e.g. bone marrow transpl ants. APCTIOSIYNT7/082665

[262]

t hey have not worked very well in many in vivo
situations, progress in this area of research shows
prom se for the future. Inportantly, RTA cannot enter
the cells by itself (without ricin B chain) so that we
do not expect significant toxic effect of RTA when,
after destroying the cab¥aMBEEIX)s, it may re-enter the
bl oodstream To be conpletely safe, free extracellular
R A an be bl%ck d |nour1ro '

s GPliZonyElebtIdes
abrotalq @xﬁgﬁleﬁt@ vROREN BRI &R_Wirtd AR s@xﬂhltﬁfc@ﬂiﬁ‘{‘ %lﬁ%ntem and to
RTAI nmmunot oXl NS have been used successt ull Yy 10 dest roy

Tg@ﬁﬁbﬁg@@mohg@mm&emézm&gm Ahe foentersexpeesspbihe praein

BRI B ORGSR e i iR BY 108 ot he
( Mikhs whith chilta Bdads ﬁlﬁﬁ%ﬁblﬂﬁ&lunﬁ‘-‘dphﬂm@ﬂd@l sitéidag p1aAsg is

RTA-i mmunot oxi ns hel alleviate the condition. Al so,
i Rerkermstian s Bwnee nethe sligenusieopifiemyith pyndogyseinppbthefs” end

t
| D5pRFELEN, ST RAEAROL AL Rl 8Bt S senceor
c élel mbditik@ali gsualedtideyisphonmsn FighfisThis iscinratteanve eharsietly for

for therapeutic appl.ications of .th r ot ei )
c IRt r?é‘ﬁ?%ttqﬂ?ﬂ‘\‘dSﬁBWB&%Wn SHBF G IeRESIY allgwE pe to achieve

EXDR JrOR M Fori B SNarRN QW) UAbn I thid 8 BeSRANEGGMSN

reassenbly of the split ricin A fragments, there Is a
g amabaczhhast@iaby halty anm)opblozf gawipd, eahépewqems mroeimeefolding, which

Lgﬁ@éﬁeé’e 1 Tre ﬂef oﬁ_}gt gr et 1ogc gmgg%sganbe

Paélifaiddc acute Iunphoblastlc | eukem a (ALL) is a
het er ogenous di sease conpri sing different

[263]§ Avmalysisiod sodgsel pmtelm\pmabaj@ngéhfétqdcth@tdBWpeéu%@aeé@HE coli

b r [ rr
f %SL??) n[?[!}.? glgppsjrtre%lu n@ {Qxﬁttg tg§ lrageﬂslédg Sﬁﬁ)lgg f&n(hffgx%ﬂg sg)ht 8,]TA -intein
offusidie requfted af ds\erextpm@@h@f el mﬁeﬁmﬁtﬁﬁ@rbﬂeﬁlsf \Qhen induced at
gl | dhood ALL is t( 311112 21)..[255]  The TEL- AI\/L@ntf@um on
}fgere“fﬁ‘enﬁf(ri@reﬁalz)s P‘é‘(ﬁé‘i‘ 51%‘f § %yr? YV ER BLXgmg r Ngajapd C2n

t %ﬁreésﬂﬁ{ udes the 5' portion of TEL, a nmenber of the
famly of transcription factor genes, and al nost

[264] t hvwentl, s@ne ofliha groteigs mra)ﬁouamut eeoverexpnsssed iptthot insoluble

bRt et e LSRRG e dpoLgHst RO QP e oo brPi-

a effedtbNprotene et IR dnl ifclntiBAbEEikS, Shd §Pl-cf8dtor Jlokin
chimeric TEL-AM.I transcription factor retains an

e Sreementadan he skpicpsep b ed]-free pirstanzsoandan baefarplrexpfessipn systems
and,. t nsl a. Lo

Qv(;thlé:] %lzr g é‘ggqﬂglﬁ@ g%cqag%x@peq%d p& tsr%m 1{éln tﬁ]l% ltur merdlum as
thescIBEédehh fusion protein is inhibition of the
transcri ptional

[265] Where the split-eftector protein fragment formed an inclusion bodies, such as those as

shown in the insoluble fraction (Fig. 9), the inventors performed solubilization using
urea solutions, in order to refold the split-effector protein fragments which were
harvested from the insoluble fraction (as inclusion bodies) using drop-by-drop
dilution method as previously employed herein for successful refolding of the split-

effector protein fragments. Using this method, the inventors solubilized split EGPP-
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activity that is normally initiated when AMLI binds to

a DNA region terned the core enhancer sequence. The
w@bowensahd TEL- AMLI fusion protein can bind to POEUSIOB082665

enhanced sequence but instead of activating

transcription, it recruits histone deacetyl ases, which

| mtig e fislooguseinfragniatchomrintliugios bodied. The imediorhadnce,

inhibition of transcription, [256] . 1n the exanples, we

t dETBASURIGA thig F‘eﬁﬂé-o/iﬁ&ﬁbﬂém}OBHV%?éﬁ‘?é%V%‘&ﬂé1@@5@&?0&1@5 of the
f Qfi - THEA Y . ' ) . thi. .
I S50 N i n bl ey e o
t the chitmomdme, as khompsoligbretirlans! ocation. Still, there

be tines in the cell. c e n Al NA i s not .
(2661 o BEeb AR SIS sy FO5T Shaty G- BPotssRaBpon in figure
C&l Two 1 9-20%¢ &RG J1iaBnidlédtidegaRchbQR Rfm BothQtded from the
Repeated treatment may alleviate this problem Another

abreekpant; sl $ysthehiaed wath Sé pitudosistinctogdificaipinagl iimodification

TEL - I ne.as a scaffold. 571 ln.the exanpl es .
Py o SRR F et Bifi b onsP g oG REns lrbunis
cengi Tosh. MhetoligoMas@tidbs édnebegytrdakasb@ ad¢hi MRblk Dlire? (eg
dru as cor;gared to its nuclear deliver

g . y., as well as
t Ralten Chemhap dnadiriaes & apadapniote shag @pssiye pydividual differences in

c I t ' et | T ' -
SRV Bl PR P A7 LR BHoosing
r eppuroprésge uhgaonmientidkspl ex DNA- i nvadi ng ol i gomer s
(pseudoconpl enment ary PNA5; Dem dov et .al,, 2002), and

1267] SE_E% PHITCTHIEE! Udp IOl RyBEYp %@Wfl&rr@muitun fMEey ghmefsion
t BbGeCRRR that@Wibiprdtel el dif NG blehtN d iy S £ RbtolibfsIMdifficult
chain of ricin into tw fragrents and cl 6ne themin
bachenia thaeforsomimsizetiarhof cotrectriolditigethe RFsY frpgmentsmay be
exgeri nments involves cloning two fragnents of ricin A
RPN sequence is available as a clone in a pKK223-3
(a gift fromDr.Vitetta, Univ of Texas). Because it is
only the A chain of ricgRappiLRaut the B chain, there
are no significant toxicities or risks from working
with this plasmd or the protein product. Fromthis

[268] plrasimodundtioaal avtieity of the apiid refasethiédiicin A. Riag retitity results in
usi ng. PCR. The PCR pr.oducts are cloned.into the Tw
_véem_%angﬂ?mg BeEEAGIaS I wggﬂiS&arlomekl%m@cm or fn the 285
| BRWNDesRidated DRI BPRN AAER %%E&%ﬂy%%ittiﬁt%tt%@agmems,
corresponding protein fragments carry G or N-termnal
cyelataiermawunts dfadiich cantquantiefively easwearicamtactigyredse eighe ricin-
ol i cleotid rrect construction of the .
SRR RN RGP AR BT e PR My S s comygient
t utsheek férhadtinglihe MER @ESIdsY apfiatyeiAtgextiE 815 30@0 Garcia-Mayoral et
el ements (pronoter, initiation/stop codons and

prl2@Ph- Eergplgeernsist Ak toyig Hegwerfs snbappendsd ofi gepusleotides
| BoGfRf hSEtL TRaR: WA RREPRYAR ves as a positive control, while the toxin

fragments without the appended oligonucleiotides, and toxin fragments with appended

oligonucleotides but without ALL-marker RNA serve as negative controls.
Additional negative controls include all components of the complementing complex
plus non-specific RNA. After the treatment with RTA-containing test and control
samples, depurinated oligonucleotides or 28S rRNA are cleaved with aniline into two
characteristic RNA fragments, which can be resolved by polyalcrylamide or agarose

gel-electrophorosis (Argent et al, 2000).
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[259] Since no data are avail abl e on dissection of the
ricin A nolecule, the inventors tested severa
wQ 2008483789 of di ssection in order to find a splPCT/URY07/082665
site resulting in two conpl enenting protein fragnents
that do not re-associate by thensel ves. Based on the
[269] 30 SBh® oFttlicdugdgutiee ¢dntidls d3playoRigh @ﬁcl&fﬂ@rﬁt&g@e 5étBakyShlte@Bative
for spllttlng will be at the interdomain I-11 | oop

( vt Qhigenyqlentide pitachament torthe rigmafragmeatueanye tested, in attempt
LJ REL& e bg‘clcgm% as ‘i’(hﬁ 9?{)68% ét %As a'ti EQ{I'%IOIC% oll?’go%%glefwdes are

I's structur two ot her sp I'ng ol n
f et@schid & thp Gstetrmins Efzthaasl -tammanall ﬁragmehmrl to thetNi@erminus of the C-
N-ter par f th in and sition 1 59-aa
| sfeetfgh Pﬁm?‘H’e S Eatsen ﬁeirhaﬁlarmuai POﬁrolta%Uﬂ?%td@ﬁ fan be
Bofiinbdgs@e A LBLAADE N&h %@M&espr@és@& onduf e)}ﬂ%ﬁ@ﬂ&%lt}?
unstructured regl ons, splitting results in two
rfa:gnﬂmceomhf spihit BQIE® , thie3iltamciti2¢ Shemetnhwy eswit i@i alowAt background
g# £ gascheges will be tested for the | ack of
Profein Bs8SHBPY- and t he background activity in the
[270] PTRERNE 8RS staditag R do-HPRCthE bptiBhI %Mtﬁ@blrdﬁoﬁntﬂRd‘A
control non-specific nucleic acids. [260] Opti nal

s prEmenta grratgenical. somugatipnrhicaetiap msrved! dsyto asslsthe agpected
t H]ecrt? 1s%%f"£c% o‘?@@%“rg&nst‘%mte%r’rgr&ssess' ng al ternative

require several cloning

[271] atfttﬁaBtcmabvﬁtp bfbhg)rrwler)atiés vaittith ee @B bewmt@ ahligue; odified
fregnents that do not result in spontaneou

r BY %f@ﬁtSF%tStafB HiEPRICHOFE BTN AT PR dRsSTrvasgiah 119 Peay be
DY QERL {%‘EHL@SMG&JPN% § cBfhtbedi Ml PLAGLAIRNS -

it may require introduction of nutations
[272] t Baseglchmctbe kn@wm RA Asgpilfttablessequinge witBGil]8 SRiRA6A] dhop At stem-

codi or..t e f II-Ien th RTA. tai ned from Uniy. of
= Tiond O nE B ciareE e Raclfid (Biing o s ot f e

lr8gig ff&rf gatraml Herdleld cKa¥aRTBuAENRIALAIBRNE Rnown t
gﬁ@r%%)? Thg RTA gé%eefragnértég- hus o ferne me?%yn °

| ﬁlgerftce@tly arceleeatpheRT A aetionn. I%tg F2usioprghagithis RN edmigg used for
t %1e'1'] glggt%ré%esgyr}idl nrpfagt tesst %\ée gﬁ ac{1v1it¥,| Peﬁt%ﬁ?ﬁ%n reqatlve

nhg-

t ﬁﬁhﬂﬁﬁt@ of 8@ tivo RN flabhieh® @ldﬁérbdee bz th€Qllit-r&sZhDEBtoxin
expressi on host cells. EXAMPLE 2 [262] Attachnment of

pireyEsn| fof atsm:cgﬁcégt@ﬁ-p‘{lg bpﬁélulgptggté\ée megsure of ricin A activity in vitro,
Olw’hgﬁ’@bi‘ﬁbﬁga ) oftlﬁtatcmmﬂA protein fragments via

term nal “cysteine, and to sinmultaneously split intein
[273] afitle blit r.me ﬂfeymtzdfneorp sdtaedfolthgphitoigettheR Taoruigah @s activity,

The i rs express h rote fusions in E.. caql
ThE ot R i S R EES T BORGRFRing) R bah A Boctie M g rector
OBfdReih FRH@hIUITRS n¥ Hdde BY drhifo RERAS %vh?éhdco%rﬂg ﬂféﬁi?mctlve site.

splitting fromintein. Splitting is perforned in th
pireadhidcen, 0p Readivigyor @béﬁ%d:é@va@et drtipge ud@mwhcxethe-RTA

i R AT R AT o Phgnd AN Rl SR RI T slttector
protein fragments require target mediated protein complementation for functional
reassembly and the formation of an active effector RTA protein.

[274] Using Cys-terminal peptide nucleic acid (PNA) oligomers as chemically and
biologically stable nucleobase oligomers to be conjugated to the RTA half-proteins,
the inventors assessed the suitability of the well-known Cu**-Phenanthroline
(Cu/Phe)-based protein coupling chemistry to conjugate the PNA oligomers. With

Cu/Phe-treated Cys-PNAs, the inventors observed rapid quantitative dimerization of
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the nodified oligonucleotide is shown in Fig. 5. This
is an attractive chem stry for protein-oligonucleotide

w@emgasgEd® on since it sinultaneously all ows onRCT/US2007/082665

[275]

[276]

[277]

[278]

achi eve both protein purification and conjugati on.
Still, this is rather new conjugati on approach tested

byhesndlygomnetowitheutahy gegrapstionandleichs E@fiibh efg@iuetedtides are
ref ol di ng, which could be problematic. Therefore,

aﬂ%%?#ﬁéthy\féwgbmag%m Bis mé%dgmpn%@teééhat@v% aupliagchemistry

[ é%% dﬁﬁ?ﬂlﬂ S Eglt%lug &tert{?i% G%{'t oﬁ%‘%ﬁg f?%%grotelns. The

cimveters usad ﬂﬁmchmdst\tw fdr cbhjegmicascrﬂwm -Rodi \mryh Con-RTA, for

di fferent RTA-intein S in . )
otFeREPbaPE AiTsterchat ks FaLlSROR g BRbHaFn Gt apigh(Fie. 1.
' ﬁ%ﬁﬁgvéE' (gjrsf PRAS @En B@ HEB}E l\ga(té{f t%sternﬁﬁalﬁh&maﬂe@ sﬁitwﬁ proteins
2, showi ng an exanple n and C2n éxpression.
[ dedig ﬂho\ma\pemmrsom@n sl‘eavm usingtte¢ NEESheA-basadiahdmistrytzad C-
ereasgn) n the to.insoluble fraction and form

i ISt §F5&0833P%s I n i nstances where the

emé ﬁﬁ%ﬁt@raﬁdléd detelfoped ah ipripbekdyfs apaRt fuheiidil Assembly of
inclusion bodies, the split-effector protein fragnent

¢ silittsdfeatop perieia dragments) ds domamsissied Byranalvidy ok someciplir RAA
r

ﬁ%tgﬁss!!rlsgxg%é%ﬁ%?aﬁ?n ‘é’hér&s&ﬂé as%{ ?édp%s&ng%ﬁﬂlz%ﬁ Fufictional
d reaisdenthiyl oﬁgﬂle-leffectbﬂﬁrﬁlelﬁ\ﬁegrﬁeﬁth eory ﬂgatéd ®ffreledspfor example
protein fra nent an i.ncl usi on bodi es, such as
t RBeic 2¢1d4eRes speh i’sn‘ge 150RUEIPLigH RIOPgsLIMObMePRIeProbss: t he
inventors perforned solubilization using urea
solutions, in order to pefQif e split-effector
protein fragnents whi ch wer e %arvested fromthe
i nsol ubl e fraction (as inclusion bodies) using
d e Fukyiodlap teht bl theaRI1URE ROd!, 880 PoRlieidhlive GIRi¥REbnucleotide

hereln for successful refol ding of the spllteffector
et hg targgtee wnan gellshiHgalthy cells

Sgllld'l akéb%qq e%f%h'/’EL @E .a'g lCOlflt Eoﬁst 29&0?1 s(urv?\ga'ir? L Brovides
; Qfso AL

fro |nclus I nventors nmonstr
t hlssitlsmtahydlgnfﬁc&nl mhnlbezaﬂf ciy andSnddpbedeint sepeniriehts. Spemﬁcally,

incI sion of the NIn split-effector e|n
f P ‘@%@é{iﬁ%‘mt Fé‘b‘ldﬁtl%‘]léﬂ lirﬁa&f‘aéﬁ rhagontains

t bR e i &Rraﬁgb&amn aAd m@mLmﬁl&ng @Ttlcm [}aﬁ @RLTE.%) and the
target R site is case of mmjor TEL-ALM of

d Mdd‘éé B-bnsigowd.1i thaf dagamet mvemot( 152 Q)G)rnhe TBh/g%MLl fusion

oHRERRE IR L 4TRE ATRDBR P8 N iHE g BRAET Gy s

MpebividusBtdeSétshed THoHemmielbtf I CAIOM Iru gfHae\et dES003)NEE 1A determine
groups to link oligonucleotides to the protein

f v Hentvsith guboumdilate apopipsis defomyinedrpye F AQSge@ﬁlYé1Se Sptiged
¢ @{]pcgﬁreptﬂﬁé: Qﬁf&%&h&%ﬁ%&‘ th%vfﬁéll)@-%an TS t%st(ag %h cellular assays

using human ALL cell lines, and primary ALL cells with and without the TEL/AMLI

fusion.

In vivo toxicity/efficacy can be assessed by using mice transplanted with bone
marrow that is retrovirally transduced with the control vector or the vector containing
the TEL-AMLI1 fusion gene (Fisher et a;, 2005).

Following successful in vitro and in vivo assessment of the biomolecular conjugate,

encapsulated formulations of split RT A-oligonucleotide conjugates can be developed
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Dal ton Chem Lab Inc. Ontario, Canada). Note that
possi bl e individual differences in TEL-AM
whe@akpoint s and fusi on sequences can be readi PET/US2007/082665
adj usted by choosi ng appropriate oligonucl eoti des.
[267] The expression of split RTA-intein fusions may
r gsalbdndidatd RERRIfagRwafrug (drhigsdaded polgiesic watdpattidestaedtionic
for protein refolding. Praotein refol din
nBpesoMsa s hedirpg-f-eytoplaye Helivane velhisls ?>ng1}<@ng assessment of their

OB LA Ui B4 DR T ST o 0

adiseasebjhrméreithﬁ)rspimplenreAMschfdak@nhodael&l n A Ricin

activity resul urination |f| e
12791 & genpriaping whemp 8t %t@%yaa@alspﬁrs Breipprdang [3ges robust

r gilﬂﬁnat%pﬂﬁéeﬁ%qgls%ﬂug@&v@fop% %%Pex‘%ﬁn@z?ﬂﬁr&@hlté/ erad1cate pre-
split into tw fragments, relative anounts of
caemcqwahltsnm atwhahy coddibeestablisbédh activity. Use of t he

2801, 16 ¥ ot e HE TLRBE Aol ROD gt & B0y B Gl Bhept i

t BRIk ew%@a&ﬁ iRAOLb bt Vity(RhGemblyakstalg, of288Qonjugated and
Garci a- Mayoral et al, 2005). Test sanples consist of

t h@rutlmwdqpmreargsnémeglam ihthg perseeRec féargidiN 81 Ebe Inyeator also
b
U PSP P s PRGBS Bt v

t bendifdpand @ttraist galabielegpetdictead tamtévélop( the rhethgdweiot sefolding of
wi th ended ql i gonuc| eoti des but w t hout ALL-marker
RNA“§§£8@“§§“§@B§%W@%B@B fisf-s. Additional negative
controls include all conponents of the conpl enenting
conpl ex plus non-specific RNA. After the treatnent
wi th RTA-containing test and control sanpl es,
depuri nat ed ol i gonucl eREFIRENCES8S r RNA are cl eaved
mﬁth aniline into two characteristic RNA fragnments,
whi ch can be resol ved by pol yal cryl am de or_ agarose

[281] gdhe é@fér@tlmmd beiiei mté@wgh@tt the appHigBy. a1 BYProeFatabhesein by
Ef&Qgepegatlve controls display high background ricin
ac?|V| alternative variants of oligonucleotide

[282] atArpenty mnét d41.q200® Ribeiomemadimedtfsldagrofipartiaigtuathldédricin A-

attenpt to reduce the background as | ow as possi bl e.
ashajng). Bagl, @h@?é@w(bg %%ﬁ | eotides are attached to

[283]t 'E‘%gea(ﬁ(é ﬁf&fkﬁlﬂﬁné?fA E[ si\M%&f"ch‘ A3pbetd 61&9%%%%8% fr%xic%g 21

rm nus of ermnal fragnent. If this results
|4Cﬁﬁ@H)B&ckground bot h ol i gonucl eoti des can be

12841 SRR el Ky Gl oo Esont Y SRt REBRRE fgin-DNA

alch@iena! to \ieteSCARMB uAB B Berd Hf Bolebis. Na@ Sk@iicadnzl 3af-37
protein re-assenbly. [270] These in vitro studies

al?®®W-one to chose the optinmal constructs (split
[285] p%e%ldmg{/af\/. et al. (1994). Stability of peptide nucleic acids in human serum and

cellular extracts. Biochem. Pharmacol. 48, 131 0-1 313.

[286] Demidov, V.V. et al. (2002) Kinetics and mechanism of the DNA double helix
invasion by pseudocomplementary peptide nucleic acids. Proc. Natl. Acad. Sci. USA
99, 5953-5958.

[287] Demidov, V. V. et al. (2006) Fast complementation of split fluorescent protein
triggered by DNA hybridization. Proc. Natl. Acad. Sci. USA 103, 2052-56.
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fragnents arrangenent, conjugation chemstry), as well
as to verify the expected nechani sm of action of split
w0 e@dnsi7ng ut ed RTA. [271] If the Biostability PET/US2007/082665
ol i gonucl eotides within the cells becones an issue;
nodi fi ed nucl ease-resi stant ol igonucl eoti des or PNA or

[288] PERNAr (MDenald@o0 et Définind 84 cognidfinusadof by TEL2aptlilve
SMCC PNA is conmercially available). [272] Based on
t el Ko BRARDAusipn prateip i a sxyse RedelOCpppgeno g (? RN 79-91.

S g < t ; j: -
289 081G 050 PP PRSI WU B LR ion o
f dbodoast HFEBY Re170( H) ®852/6éavage (such a repl acenent
i's kpown to significant accel erate. the RTA actiqn).
[290] Ff*@ngwgmvgrqg%ﬂzq%gé%ﬁwe BROHEN YR Y EdHEngEP plants
eb%ﬁfrﬁ%@&ﬁﬁi Achased(fast.1hesting of the RTA activity

restoratio relative amounts of the two RNA fragnents
[291] gEo8emtred, Bheeknlts plen Borelld s &bl 84, Y estinan thJ8aKazmtief KM, Pei

" PEPREnR GoriiiinyMiing PR JaiipSpeb S Pide B ERa WE 2009
| OleACExpresgion pAttednd Tddirugesi st detacste I Gn pied1AsiY edkef$a and
selected for the splitting of the A results in no

ateatnentresponse. Ny Bl iMedidgésddtivity for the
[292] NLB)?J ivpak D ER@ &tkeo%%ﬁﬁ% g{}f‘é'(f%%ﬁ 'Ri&h:eltﬁu%ﬁ}égf%c}ecchf action,

proteéin fragneh ’oes no am no acl
Cc ampsonsecurieat fpphcatdrisVEASEBE. 8]201axi$. t i on, no RTA
I Vi RNA- cl eavage activity occurs when

12931 Rf pethea ek WHResn Bper i Srge B oHel ebigebiarene dnd i CH.
t ﬁ%ﬁiﬁ%‘ﬂ\@fhﬁ]ﬁés%m GEApisild ,-ﬁ{eagg 2005 PTRhffication of genes

fragnments require target nediat protein
c assptietrs it chemotlwrafyumessirosisthnsecmd Seatmhant aesgdonseen childhood

f [ ti ffect tein. [274
et besioBlas i iR erplp st ol el o o iy
[294] OMBATRIT St &S (BN ALY SEHinkA QhPH G deinStt @2h A and B subunits

nucl eobase oligoners to be conjugated to the RTA
hatoteop epitheliakcells i nganntokisatiws dafsetdImmuan.sif(@)alASO a2y

of .t he [ b~ 2+= Phenant hrol i ne..(Cu/ Phe) - based :
12951 MG oW DR o e R B Rb s b s R Behemica
Ohégoemappit t GurEdpihBidi¢chasdle 4, Gi9-ANAs, the inventors
observed rapid quantitative dinmerization ofthese i )
[296] o Mlgresri ek aluk IORBLIP trugiyre @& grcaainaghticiite fl ach i Arotein Sci. 2,
olhgqyucl eotides are degraded by Cu/Phe reagent. This
result denonstrates that Cu/Phe coupling chem stry can
[297] b&ug G, ®d!lfngr MYY.s& PNAvniion jJ IRy st duanlymphobiesticyisakeariai M &ngl J

split-RTA [ nS..,The inventors used this chem stry
f&e%éﬁdag%ﬁg‘ﬁé &?)Oﬂ‘_n- RTA with CIn-RTA, for

[298] 2PaRSKTRNG, RichidsoLEE] ciseRey M Fefraa & MintaPR (FKIdY)
split at the first point (Fig. 7). Alternatively,

Oy slyrmtidogamebaedotjdugaretoplasmiedeli veay birieiotA-vkiednd gelonin. J.
cFonlrafiBr 2tV RS- Esa based cher stry and G er i nal
[299] Richardson, S.C., Pattrick, N.G, Man YK, Ferruti P & Duncan R (2001)
Poly(amidoamine)s as potential non-viral vectors: ability to form interpolyelectrolyte
complexes and to mediate transfection in vitro. Biomacromolecules 2(3):1023-8.
[300] Sachdeva MS (1 998) Drug targeting systems for cancer chemotherapy. Expert Opin.
Investig. Drugs. 7(11):1849-64.
[301] Valencia-Burton M et at (2006). RNA visualization in live bacterial cells using

fluorescent protein complementation (MS in preparation).
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protein fusions to intein2. [275] The inventors al so
devel oped an in vitro assay to identify functiona
woeasazTW y of split-effector protein fragnentBCT/ES2007/082665

denonstrated by anal ysis of sone split RTA proteins
usi ng conjugation chem stry. This assay can al so be

[302] utvhd Daggerf tet &UN099)MaidafBASISERTAPOR afalyap dftfusbi gerteqmnscnpts
protein fragments conjugated to probes, for exanple
nifomesheomesam ey o inrcuts letkegen s dstertin ¢frapagalgesidual
p (AWPLE 4 [276] To functionality
tg§¥£%g£%ﬁ§ﬁ%£?ﬁ??é 5F2$E|, two conpl enenti ng

[303] pModrg Setall.i (@O A aotdl desigmadssingle i@nmaianntisodynjrel-baducture of
into the tar cells g ALL human cel ls)
c8Fing ghyn 5?%@%5‘& .blﬂcgé BEnAPIuGed cyOieriDe N&g'?mmunol 43(1
cepigpbsyy Estimtion of survival rate provides a
statistically significant nunber of cells and

[304] | Nvﬂ@spmﬁi@ et aled984) Xeny struBpe off fécomibinant tiwo Araimam atALB A

cell line re u tudy; REH, a B-lineage ALL
tﬁﬁ?h%ﬁﬂta z%%€%§‘é25zfranslocation and TEL/ AM_1
[305] f usSREeEhe(AYplied @@lenl}p RTRApSZ86dn Mdalt 02 COMFMR Protein Expression;

B-1ineage ALL that does not have the t(12;21) or the
TRorPRlaghosdics pingtihENiengaarg Noermxoe), 2983 (htimsdivew widedhevapplied-

pr el T._assay as previously
8§g?rbeﬁt%%ﬁ¥¥%ﬁ%ﬁ£§¥—gﬁm£%dgg Lugt hart et al, 2005)

[306] aneNusR@nt EnidatiegRoRbility abrding prteimeipressinl i Eae@h Jate
apo-t03|s detern1ned by FACS anal .S.  Optimal
ek/ Y W CTIRGID 1O APTIC B ObTh 3/ Y- Y| on-t oXi N
can -a ~

[307] gnengﬁ Eﬁg&?dl“%eg@kt\ﬁ t, %ﬁﬁmx?hggkéggﬂmbyﬂ%bt ; {J{ré/cﬁlplressmn of
TEldnAMIhblé ddilgnse {h2dugh Hantemwm relexdeqproteine Proteiadixpe.afurif. 40(2):
gg fgsessed by using mce transplanted with bone

18w that is retrovirally transduced with the

control vector or the vector containing the TEL- AML
fusion gene (Fisher et a;, 2005). [278] Follow ng
successful in vitro and in vivo assessnent of the
bi onol ecul ar conj ugate, encapsul ated fornul ati ons of
split RTA-oligonucl eotide conjugates can be
devel opedas a candi date form of a new drug
(drug-1 oaded pol yneric nanoparticles or cationic
| i posonmes as the drug-to-cytoplasmdelivery vehicles).
Fol | owi ng assessnment of their stability in serum they
can then be tested in cells, and finally on ani mal
nodel s of the disease of interest, for exanple in ALL
di sease nodels. [279] A gene-targeting schene of this
strategy can al so be devel oped as a future robust
alternative. Based on this future devel opnent, a
preventive approach to eradicate pre cancer cells in
newbor ns coul d be establi shed.
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[280] The inventors analyzed the N n-RTA/C | n-RTA
split-effector protein fragnment pair, including the in
W@ Rasa3End in vivo activity/reassenbly testingP@Gf/US2007/082665

non- conj ugat ed and conjugated proteins, especially in
the presence of target RNA. The inventor also

We Claph:i m zed protein expression for other split RTA
proteins by varying the cell growh conditions to
i ncrease sol ubl e expression and to devel op the nethods

L f Arsphtelmemiwglabfsorybgqt%-cmmnémataesphgeﬁf%% mplesulgiherein the

glt € fectoxE E&W ég'%:llts cgnﬂ e%ncg S5ie G 9k R{'](g?lg)ibﬁs

roug I ncor por at ed
b&pe&tﬁ‘c&bem eegetnd82ic aél’(g(m’thrga-b(ﬂyp@hde (vﬂ&@éi)l the target nucleic acid

Ri bosone- nedi ated fol di ng g rtiall anoldegkr|0|n
APHATESt PILYPERtE 1S et H2375€(1 u%s%ﬂgg %3"% 1883581 Mii g feor
Hdi%vﬁgmeréah %&g?%ofl\tﬁéj%&ggs @%ﬂ@fé&gqet ‘ﬂﬁclEi@&'cﬂi M%%@ﬁtlde

ToxI co Bur bul
eemangmhes thiK effeGor thoiecull, ancﬁamrsmrthe EffeQ!mBnelntqle R; lethal to the

Usi ot ei n- DNA chi nmeras, to detec unt S
netbarEogscistiventh £t TR ERBRSId af o ey’ t%ﬁégaéasease
[géﬁkmgggbggﬁmd&.\/ et al. (1994). Stability of
peptide nucleic acids in human serum and cel | ul ar

extracts. Biochem Pharnmacol. 48 131 0-1 313. [286]

s SO AR S R
PefhpEgs Atheitho Polydheptidd f%‘gmdﬂ@d (bf an/k(fﬁdtor SﬁilecuLéSAhQB.un the
5953-5958. [287] Dem dov, V. . (2006) . Fast

c Sapments{ehiicdn a@ﬁCtS‘ﬁqutCOﬂfWEQ%éh} are F‘@E @twe Py ithpgasebigs: (©)

b
oS IEBiH Bkt AR ol AP e AR R
oRro@en ia rédmaid mnhopretdnee 'diEh.kaé\g&tlnu(:lElE\@lthimélypepu@ on

protein in a nouse nodel. Oncogene, 24(51):7579-91.
[289] Garcia-Mayoral F et al. (2005) Mdeling the

3. hixghkMogdR&ahé trEatfdgtlﬁter‘dc g tBE FBItS bPNdREask bPASEIMESIn a subject
FEBS Lett, 579(30)" 6859-6 [290] Hartley MR & Lord JM

(ZGmémmﬁgtotOX|c rlbosone i nactivating lectins from

pl ants. .Bi ochi. 170 14. [ 2

P e et The b Bt Ak be(d pbupt @R

AJP, K@él@iﬁbﬁﬁom th@@phtmlorﬁhl%&ﬂaﬁonﬁlgate@‘ﬂ clzﬁl@d 1; Icﬂ@vafng a split-
Janka- Schaub GE, Pieters R Evans WE (20

expr es §ff©ﬁ0pmpteé\dh¢swhwem%gh pEdicsphin Céaflnog/peptlde fragments are
ly n’pth I%Icigétgd SHKEM GhfStwo probes specific for a particular target nucleic

acid or target polypeptide that is associated with a disease or disorder; and
b. formation of an active effector molecule, wherein the formation of an active
effector molecule is facilitated by binding of at least two probes with the target

nucleic acid or target polypeptide that is associated with a disease or disorder.

4. The method of claims 1 and 3, wherein the split effector molecule is a toxin molecule
or fragment thereof.

5. The method of claim 4, wherein the toxin molecule is an immunotoxin or fragment
thereof.
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10.

11.

12.

13.

14.

15.

16.

17.

treatnment response. New Engl. J. Med. 351 :533-42.
[292] Lord, J.M, Roberts, L.M & Robertus, J.D.

W@ 21®84337R ci n: structure, node of action, and BOIES2007/082665

current applications. FASEB J. 8, 201-208. [293]

Lugthart 5, Cheok MH, den Boer M., Yang W Hol |l eman A,

Oengetbod Bhiclai@s, Wedrbinnbe Mvnudaokia-iSe patbn Gxin.Pi et er s

R, Evans VWE (2005) ldentification of genes associ ated

vvith chenot herapy cross-resi stance and treat nment

RmeR! kem a.

ncer &FFC@F‘%?S g%}gm?gga%tél\l/%nt [ SQNﬁ%g%eﬁgil t%M( 2006)

I mTunogI obulin A antibodies against ricin A and B

subuni pr.ot ect epithe cells fromr

THeoREtad PhRa fir greint hﬁ‘wﬂ’iﬁ"e"?h?’%‘)‘ “‘3‘&%&?‘%’3 10Xi% g 51

M chni ck, S. W (2003) Protein fragment conplenment ati on

strategi es for biochem cal network mapping. Curr

Bt methndlof clmm 86wbereinthe plobloxivi is a@lamt é@lotﬂxm @1@@93)11

Structur.e E‘COIT%I nant ricin A chain at 2.3 A

#F%%SSFW‘%"C‘”WW%Q S5 [297] Pui, C.H, Rolling, W. &

Downi ng, J.R Acute |ynphoblastic |euken a. N Engl J

Med. 350, 1535-1548 (2004). L298] Pattri ck,

Rl ehaethodiof Saim Sawberainghsplapkioxit is aplagt berﬁ%fawnﬁf $acioh®

P ated i nt racytopl asm c delivery of

r?%%/s%% Igig%%ﬂ%%%g%} onin. J. Cont rol Rel ease

77(3)225-32. [299] Richar dson Pattri ck, NG

Man YK, F t 00 1 i d .
RO Lt . FETT e B A 0 T SR °
It éﬁgﬁ r?s%%‘ Shrid @kt BipheERh €X6S (I§1Pr| ph&uddBRnat @dotoxin (PE);

ion in vifro. Biomacronolecul es 2(3): 1023-8.
[ 86}olGen K ev aathBlly otc@osy vBras. aegeatically enginesras vasants or

ncer c herapy. Expert Opin. Investig. Drugs. 7(1
1fag‘3i}%‘2f§rlt?&e°tf[ 301] Valencia-Burton Met at (2006). RNA

Virgd fleti@tdf @i Y, Wh¥Rirbae peint Bhlotaid 1‘5 sbﬂ%btﬁ@ from a group
fluorescent protein conplenmentation

pp@pamgng,@ﬁgor[rg@ﬁmvmkem%@tﬁlVJI:pl gltotedp (lzf}_@)ggyyodm 1; bouganin
Stlg onln hoF 9? a;lr? cRia Xfﬁﬁght %étﬁgllyg&%@neered variants or

crlpts SF onosone a Fati on acute
| eale@onta tHeptotdet ecti on of n1n|nal resi dual disease.
Leukem a 13(12)1901-28. [303] Wng S et al. (2006) A
novel designed single donain antibody on 3-b structure

0 f h i Clelectdddtsied
c%o%@ﬁf)%%qo %E@Qk& 1 1%&%(911 2e c[ 304] st gn

Skomprigihg; r{cl®94ohaix- (leIyﬁ)stu:ch (RBBhfabmeamﬂﬁnad@ctm agdn

A-chai n_at
mo eccin or nzilfurally occurring variants, or genetically engineered variants or

fragments thereof.

The method of claim 8, wherein the plant toxin is a ribotoxin.

The method of claim 14, wherein the ribotoxin is ricin A chain (RTA)
The method of claim 8, wherein the plant toxin is a nuclease.

The method of claim 16, wherein the nuclease is selected from a group comprising;

sarcin; restrictocin.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

resolution. J. M. Biol. 244(4):41 0-22. [305] 1.
Roche Applied Science. RTS Application Manual for

w@e2d0BAB3I7@® Protei n Expression; Roche Di agnost i PGT/GRIbI/082665

Penzberg (Gernmany), 2003
(https://ww.roche-appliedscience. conisis/pro

t ei nexpression/index .isp). [306] 2. Novagen:

Enhancing solubility during protein expression in E

cbhg method of claim 4, wherein the toxin molecule is a cytotoxic molecule.
(http://ww. endbi osci ences. coml html / NVG sol ubi lity. ht m

) [307] 3. RN Rahman, TC Leow, M Basri, and AB Sall eh

( 2ROMEthSd ©f elaih M 4exhéreisthe oytofoxidaoleost abd eytdkint.i pase

t hrough bacteriocin release protein. Protein Expr.

Purif. 40(2): 4 11-6We Claim 1. A split bionolecular

c : MicS : o
o o o P P LB LR Rl TRUE R comprising
cnjl ydardd.-3;dLendLaf3; aiterferas-tlphwoumoo hesospécioriatpHadTNFo);
a target nucleic acid or target polypeptide, wherein

t HeOt Sayaesaradonyi Sélnaié@talgoﬁact%@&%%&yﬁ@éF joggatugal variants or

gé&%ﬁ@apgggﬁkg ekmﬁg&:9&§&g~fron1a di sease, malignancy

I'SO rein binding of the probes to the
target nucleic acid or polypeptide reconstitutes the

effectqr | ecul e, d erejn the effector nolecule
" the stiodiote G apd B AR b <LSiary BUe rih ke fihas
apRidAgEleSI9NP NGy, and/ or al | evi ates the di sease,

mal i gnancy or disorder. 2. The split bionol ecul ar
conjugate of claiml1l, wherein the split- effector

of "R TR g Btk G hur R PTA DR LB 6P ERE °

aeionOclasseact i vated conformation; (b) are not active
by thensel ves; (c) further conprise a probe; and (d)
conpl ement to reconstitute the active effector

[ lqt i ' t
nanf g o B85 b chiing BN RREGERET, Nlpcfd g wroup
t c@apiisigg DN A ettvauclgase poredateal wrahtsar geise@sléy engineered
di sorder in.a subject conprising; a. adm nistering to
t NEatheeet an effective ampunt of a phar maceuti ca
conposition of the split bionolecul ar conjugate of
claiml1; conprising a spliteffector nolecule, wherein
edbhmgthodid chaphi2tl, whersot the npdkasgepr RYA fivdepsent BNy e
cgq%%?qte% to at | east one of two probes specific for
a % Féetiar target nucleic acid or target polypeptide
that is associated with a di sease or disorder; and b.
formati on of an active effector nolecule, wherein the

f dherenethod adiclaim 2de phorsinthe Bt putedse dutekected from a group
I g(gﬁég%iéiﬁ‘é R LU An0ALAY 1RNA' edaBRRdHedW0t; RAP oMb Bade L.

The method of claim 24, wherein the RNA nuclease is angliogenin.
The method of claim 24, wherein the RNA nuclease is Dicer.

The method of claim 24, wherein the RNA nuclease is an RNase A.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

nucl eic acid or target polypeptide that is associ ated
wWith a disease or disorder. 4. The nethod of clains 1

wa@r@s333mherein the split effector nol ecul e i SPET/US200TI082665

nol ecul e or fragnent thereof. 5. The nmethod of claim

4, wherein the toxin nolecule is an immnotoxin or
ROA&ALd bh@kiaRf 1. &nd 3 ehersti tedphf eftdcairmdecuMisragirntephygic

i munotoxin is a protein toxin. 7. The method of claim
gnzywerein the protein toxin is a bacterial toxin. 8.

The method of claim®6, wherein the protein toxininis

a plant toxin. 9. The nethod of claim8, wherein the

Pl thethoX bficlasn 29, pdtendin liad mbtmlymicanzyrhme bdleqtedbyemrapgroup

i nactivating protein. 10. The net h?l%: cl ai m,8h tease
VARSHREH RS HEPISF SPAYTSXFAPAS CRr VBT anfa RGeS Fhdqpagigas

t i Theoaedsh otk
C?nzwggg S%g& glgnrhet%ﬂsé nﬁ%%ﬁt?ﬁ% g)%%sﬁn? ? sel esctpg)él f?rsom

aprgtetiapes; oaain; siypgn. ant hr ax toxi n; di phtheria toxin
(DT); pseudononal endotoxin (PE); streptolysin O or
naturally occurring variants, or genetically

e’f‘ﬂé Iﬁ@f%@ df Valmhanhsd 9rwhdraie mndpdit hiedt@oholedde isléupable of
met hod claim9, wherein the plant halotoxin is

smlde@tlgd Célﬂ dmtbpqhwablm@ﬁ‘ﬁﬁlﬂsl ng; saporin (SAP);

pokeweed antiviral protein (PAP); bryodin 1; bouganin

and gelonin or naturally occurring variants, or
JeReinkaalloy cRigé Nest 8dwhatinand splioeffbctagmpletsletihae pwedpoptotic
13. The method of claim10, wherein the plant

hewiecoiei n is sel ected froma group conprising; ricin A
chain (RTA); ricin B (RTB); abrin; mstletoe, lectin

and nodeccin or naturally occurring variants, or
gThetetnldlof cngi3deehedinthe pwﬂar@pmndm(dQMﬂtss‘e@'@dé@ﬁn a group

BB PO N R AP 8 Bafits i PR GSDP
c }’lg&teq%'lﬂnvé{ﬁser | EI*J{%IA 12 Qe fnd ﬁ[&h&ﬁlﬂaﬂa&l\%ﬁtm&a@? or Caspases

er el lant toxin is a nucl ease.
TigMme haopafsisdhdicinglactonkreitai Fast(hleo kneweasappd Or CD95) Fas

sel ect e’? E“ om a group conprising; sarcin;
r bagapgl £k 35 "n. 18. The method of claim 4, vvher ein the

toxin nolecule is a cytotoxic nolecule. 19. The nethod

of claim 14, wherein the cytotoxic nolecule is
ciThokictied @f@laimhé andBhwtersin e aplihefSctonmetespls is Rapable of

CYIgHAg 5 AELGBLRHaf LP MR 85 4R CORR) ShABey ol e
necrbsi S f:actor aI pha (TNFa);

The method of claim 1 and 3, wherein the effector molecule is an anti-apoptotic

molecule.

The method of claims 35, wherein the anti-apoptotic molecule is selected from a

group comprising; bel-2; Bel-XL; Hsp27; inhibitors of apoptosis (IAP) proteins.

The method of claims 1 and 3, wherein the effector molecule is a molecule or

polypeptide that sensitizes the cell to one or more secondary agents.
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38.

39.

40.

41.

42.

43.

44.

I L-6; granul osa colony stinulating factor (G CSF);
G\t CSF or natural variants or genetically engi neered

wo 2008483789 t hereof . 21. The nethod of clains 1 BEMUS2007/082665

wherein the effector nolecule is a nucl ease or has
endonucl eol ytic activity. 22. The nethod of claim17,

VIR BktRod BECLAUES EadRrdin ik JANhdatchgass amtibNA drug; selected
endonucl ease. 23. The nethod of claim 18, wherein the
Mﬁmwa@@m@“@epﬁﬂewlf»ragﬁ@é“&ﬂoup conmpri sing DNA
endonucl ease |; or natural variants or genetically

engi neered variants thereof. 24. The nethod of claim

2fthe mbb6EbNclhine 3 fucheas ehd ol ppdRide that bepaigigies theRMMN is selected
endonucl ease. 25. The nmethod of claim 24, wherein the
F@wxnrmqnaa@énnr@@e ﬁegiv@anlfi?%mm@%fé}ﬁwm% ng RNA

LRt R A
nyghsase i s angliogenin. 27. The nethod of claim 24,

whefein the RNA nuclease is Dicer. 28. The nethod of
cl ai m 24, mherein the RNA nucl ease is an RNase A.209.

f‘? S Ft%\ olfam% AL s ]wﬁerxlg{leoei Fhe WRRES Ho1bASe E:Qil thlecule that tags

FEcuT e*i's™a pr o ytic enzyne.
n@kh&@aqﬁﬂﬁk@nﬁaﬁ@pnmhﬁMegmdmhmAproteolytlc enzynes
are selected froma group conprsing; caspase enzynes;
cal pai n enzynes; cathepsin enzynes; endoprotease

eﬁé’ Bthod 9F @ﬁﬁ'}{ 0B Swh B th& vRicale 19 BEIAUERESD 2 REBS b&gprlsmg,

pronases; proteases; proteinases; rennin; trypsin

Thlﬁqmahh&dakbmecllmmmelateéhfﬁ)disﬁer\&ﬁ@mh DN megshyltransferase (DNA

ef f ector. . nol ecul C i nducing a cell death

p M el Histonergely, t‘I(’n egﬁqu-thﬂ&t hod of clains 1 and 3,

wherein the split effector nolecule is a pro-apoptotic

nol ecul e. 33. The nethod of claim 32, wherein the

pﬂbe apdwﬁolﬂdalmél, whatein the disspsscr dipordes #pa togt pathology causing
qgr|5| ; Hsp90; TNFa; DI ABLO, BAX; inhibitors of

BBF 9¢38d; poly ADP ribose pol ymerase- 1 (PARP-1):

Second Nltochondrlal-derlved Activator or Caspases

(SMAC) ; apoptosis inducing. factor (AlF 0
b TCHS RS WoD) et G A Setog o pgroup

%@%g Ré c%h@érrﬁeb ?‘oelagigal?ﬁlse‘ﬁé@ 8 dheldiGe aﬁleéste, &f heai@latory

IS ca
disease; a pathogen infection.

The method of claim 43, wherein the cancer is selected from a group comprising;
mescenchymal in origin (sarcomas);fibrosarcomas; myxosarcomas; liposarcomas;
chondrosarcomas; osteogenic sarcomas; angiosarcomas; endotheliosarcomas;
lymphangiosarcomas; synoviosarcomas; mesotheliosarcomas; Ewing’s tumors;
myelogenous leukemias; monocytic leukemias; malignant leukemias; lymphocytic
leukemias; plasmacytomas; leiomyosarcomas; and rhabdomyosarcoma; cancers
epithelial in origin (carcinomas); squamous cell or epidermal carcinomas; basal cell
carcinomas; sweat gland carcinomas; sebaceous gland carcinomas; adenocarcinomas;
papillary carcinomas; papillary adenocarcinomas; cystadenocarcinomas; medullary
carcinomas; undifferentiated carcinomas (simplex carcinomas); bronchogenic

carcinomas; bronchial carcinomas; melanocarcinomas; renal cell carcinomas;
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

inhibiting a cell death pathway or inducing a cel
survival pathway in the cell. 35. The nethod of claim

wa2amd3re wherein the effector nol ecul e i s an PCT/US2007/082665

anti-apoptotic nolecule. 36. The nmethod of clains 35,

wherein the anti-apoptotic nolecule is selected froma

HephifdcEl R dafdim@nashbile dyct Barcm¥hias I-lsar@ﬁtonhlrdﬁ:llhiatodncsnasf

apoptosis (1 AP) proteins. 37. The nethod o
AHIHABOUSeHr AT GINQTRRS; ERFTICRTSHNORIS eI BOPES; § Oé‘e ‘FaéC‘B?mas

I
OB R R an ARG L Ryt G Bint RSB GPiciulemia
t el @&mmyzh&asqyﬁa@mkhnmas(mymmmnabwﬂwg aste Inexsi @dofacytis;

TN AR TR e e TR
ldcgti & edhk'oﬂlf? 1}%1%}1%%1?Ldleflké?maapc9§lé3%)emla vera;

gﬁx %ﬁb‘?m
C mpris UCt oni ase ypoxant I ne- ?UI ani ne
plyosphhmg; Ho&gkmh s diseadeeners HodgeKias Uingassemultiple mycloma;

| est erase er oxi dase Jre. 40. The
ngr aﬂg’&g/t&?m éF%?Cﬁ%g“iﬁwa“’% R WA 213}{1 qe?]e ®ffector
n@h@ﬁxb‘ib@d % cRifRk ek reintth@tanicads 1y hghibAe@aimia; sarcoma;
pol ypepti de for proteln degradation. 4 1. The met hod

ofdepbmiasn 40, wherein the nolecule is selected froma

group conprising; ubiquitin; Small Ubiquitin-rel ated

Modi fier (SUMO) ; DNA nethyltransferase (DNA Mrase);

HIré @iethod O€ thalratB owhavinythe c4idéis ac? lyripeblastic hadkemfia (ALL).

claim 3, wherein the disease or disorder due to a

pat hol ogy causi ng nucleic acid. 43. The nethod of

ClTﬁ'é Method YPela5h R, WiBret HEARCaRTis Q'né@rf)ﬁ)%fcal &S%E 8 RErder.
oma group conprising; cancer; neurological disease;

degeneratlve di sease; an |nflannatory di sease; a

o n.infecti 44. The ne hod
Ao B dy wheiciodPe BritaioerghiacdGr Bt from a group
C @&anﬁssthé‘ RN IZRESELHONAR; Phikibh BidikscaSAHAIRS)H's disease;
f i brosar conms; nyxosarconas Ilposarconas

c holyglutrrine disaese; davetigelit dterak shwesis (MY osar conas:
endot hel i osarcomas; | ynphangi osar conas;

synovi osar conas; nesotheliosarcowas; Ew ng' s tunors;
mMrak agavaus clemikierhatin enikeydd is alpathikged.as; mal i gnant
| eukem as; |ynphocytic | eukem as; pl asnmacyt onas;

| ei omyosar comas; and rhabdonyosarcona cancers

SR ?r%ltﬁ(fal of'cthifi'493 \V‘ﬂef(eg‘?ﬂ'le ;th‘B iis sSIGURARYA £8lolip Qf)mprlsmg,
epi dernmal carci normas; basal cell carcinomas; Sweat
ghﬁh&nﬂawnumdna$ﬁm§ngsemu&ﬁgkmndmﬁarC|nonas
adenocar ci nomas; papillary carcinonas; papillary
adenocar ci nomas; cystadenocarci nomas; medul | ary

The method of claim 49, wherein the pathogen is a virus.

The method of claim 3, wherein the disease is a genetic predisposition to a disease.
The method of claim 3, wherein the subject is mammalian.

The method of claim 53, wherein the mammal is human.

The method of claim 1, wherein the cell is in vivo.
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

carci nomas; undifferentiated carci nomas (sinplex
carci nomas); bronchogeni c carci nomas; bronchia

W@ 2008i18890Rs; el anocar ci nomas; renal cell car cPEDIR®N7/082665

hepat ocel | ul ar carci nomas; bile duct carci nonas;
transitional cell carcinomas; squanous cel
CThE mhTE DS cihan] atartfei theels is cheaihabfras;thesthjecomad administered
carci nomas; malignant teratomas; and terato

c e PhABRASEUtiqab GRBRYSHIONEUYIXO| ynphocyti ¢ | eukeni a and
acute nyel ocytic | eukem a (nyel obl asti c,
pronyel obl astic, nyel onobnocytic; nonocytic, and
eTh¢ hietlod wf ehdira )50, wheremi tbe kellilserinspletted hiak imoetho sylijeat.
(granul ocytic) |eukem a; chronic |ynphocytic |eukem a;
pol ycyt hem a vera; |ynphoma; Hodgkin's disease;
NoRe HRABAKIR]a3mSl | 3843 Ewh&inithe E;ﬁltﬂﬂf&h@l@@ular conjugate is produced
Wal denstrom's macrogi obul i nem a; heavy chain di sease.
4by inthsiangiddogd. of cl ai m 44, wherein the cancer is
| ynphi a; | eukem a; sarcomm; adenomas. 46. The net hod
of claim43, wherein the cancer is acute |ynpoblastic
| euk gietidvd(ohlelaims 4 And Thehemeinhad sgift-tebdbRrdar d@Igidis pReluced
di sease is a neurologlcal di sease or disorder. 48. The
by Fsdusén kadigsm 47, wherein the neurol ogi cal di sease
is selected froma group conprising; Al zheiner's
Di sease; Parkinson's di sease; Huntington's di sease;
pThy gletiodnifreeainils edsesin thasplit- biphiolbchht esrghgseisedosnistered to
(ALS). 49. The nethod of clajn13 wherein Ehe di sease
gheaceaé)tyr?o@@w COPPTISHHE PREWH BUCS AnieFannioReal GRRACREGN: t he

?:{ﬂﬁﬁ&fbﬁbﬁ ($5R5EE did ihRREMIL, QHRUEAIRES. FtAYenous;

n enza, virus, bacteria, fungus, parasite or yeast.
5 intraTmnp}rmchmdramfdatllaurmw,sal\m artginmuschler ghnihotreton.s a
virus. 52. The nethod of claim 3, wherein the disease
is a genetic predisposition to a disease. 53. The
mahBabtefd ol oBiifi 33 wheheh BieiplifBiofloRicart cmgugaamdhaﬂmtered to
54. The method of claim 53, wherein the namal

htheesell oppretppded sl yneirieo hardpartiples andos ﬂ@ﬁwntq%@%@mps is
in vivo.56. The nethod of claim 3, wherein the cell is
obtai ned fromthe subject and adm ni stered the
pITaE eiRidt o faddimClo Miesdit iHersphxefféciar. maléculd benjoitdibd thé nucleic
claim 56, wherein the cell is transplanted. ack into
t ReidDifslig motibs exprrssedelf B A CEPresyion 1estor mYd sellwher ei n
the split-bionolecular conjugate is produced by
i nclusi on bodies. 59. The nmethod of clains 1 and 3,
vvffdme anathddef dpmi G2, bihorvil the veetor sonfrodyeeeints therced byed
i ncl.usion bodies. 60. The nethod of claim 3,

V\A‘@?‘éqnﬂorl’%én?ﬁ? i t-bi omol ecul ar conjugate is

adm nistered to

The method of claim 63, wherein the vector comprises the effector molecule.

The method of claims 1 and 3, wherein the target nucleic acid comprises the

pathology causing target nucleic acid sequence.
The method of claims 1 and 3, wherein the target nucleic acid is DNA.

The method of claims 1 and 3, wherein the target nucleic acid is RNA.
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

the cell by a group conprising; punp; direct
injection; topical application; admnistration to a

W@ mgasi7’ovi a i ntradermal, subcut aneous; i ntravReDUS2007/082665

intral ynphatic; intranodal; intramucosal or
i ntramuscul ar adm ni stration. 6 1. The nmethod of claim
3Thavmerhed vt than $8] wherbinah®batology casnjgugaletnideic acid sequence
adm nistered to the cell on preloaded polynetric
neaepriies PathegendhBNGy: cat ai oni ¢ | i posones. 62. The
met hod of claim11, wherein the split-effector nolecule
conjugated to the nucleic acid binding notif is
eXhe¢ eeted of chim &5 ewheremsthe pathielo g causingstargdt nwdldic aéid sequence
The net hod of ¢l ai m 62, wherein the vector is
i PRPRIRGE BhPEec PN\ -cel | by conventional neans. 64.
The nmethod of claim63, wherein the vector conprises
the effector nolecule. 65. The nethod of clains 1 and
Bmmmr}widmf chentt8r gberemube patholagicdD I Annipsises atheast one mutation
olqﬂ%ac%$slng target nucleic acid sequence. 66.
58taims 1 and 3, wherein the target
nuclelc acid is DNA. 67. The nmethod of clainms 1 and 3,
wherein the target nucleic acid is RNA 68. The net hod
offhe mgtheded clwmérSewhemﬁethp aethology yawsanstarggt neglgescid sequence
nuq%el% actd SegNE ggggnprlses pat hogeni ¢ RNA. 69.
The %é%ﬁga OF“Crai m wherei n the pathol ogy causi ng
target nucleic acid sequence conprises pathogeni c DNA
70. The nmethod of claim69, wherein the thologlc DNA
cohprietd ofclaiagds whersiniie RethaseradART BISAyHeE B oRigin.
71. The nethod of claim 65, wherein the pathol ogy
causi ng target nucleic acid sequence conprises
pahé ogé'mdl})l‘ﬂAladm RN&hergih thd keusstshiedted firool agroup Lomprising;

TRTOEIN: BB o SRR, Arpad's honeriiins i Bidigdifis Type
selfRehAS. Jareana aGérR)l’J'ﬁu§ QI 1S HRY/- IIAh r%@s\/rhlﬁ’d@l@@ dchHovirus;
SARS; Fbpatltls type A Fbpatltls type Fbpatltls

Tg.xpev@s fespiratenyslyasytishyiree phpillozd aros; napeva HEW; Qytomegalowrus
g AN R

ViibeHa virid; @oEg atray i HINS 1, FIShiInaviah Wd/oabed o l:lf$rus ebola virus;
hant avi r us; coxsacki e virus; neasles virus; nmunps
vPHgEVirYsghel | a vi rus; polio virus; H V-1, HV-1I

avian and/or bird flu virus; ebola virus; other

viruses. 74. The nethod of clains 1 and 2, wherein the

t ahgatethpal of pgdink deand Anphersastha tqpgdt ipo hpaptodepoimppset a pethogenic
polypeptide.

The method of claims 74, wherein the pathogenic polypeptide has abnormal

conformation relative to normal non-pathogenic polypeptide.
The method of claim 1, wherein the cell is in vitro and in vivo.
The method of claim 1, wherein the cell is in vivo.

The method of claims 1 and 3, wherein the probe is a nucleic acid binding motif.
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79.

80.

81.

82.

83.

84.

85.

75. The nethod of clains 74, wherein the pathogenic
pol ypepti de has abnornmal conformation relative to

WO erosaBs37non- pat hogeni ¢ pol ypeptide. 76. The nepP¢tiUSmD7/082665

claiml, wherein the cell is in vitro and in vivo. 77.
The nmethod of claim1l, wherein the cell is in vivo.
Tthe mbBodBE fath 0f, wheadinthelmahde Scid bhlig motifie sglectbé friom a

a nucleic acid binding notif.79. The method of clai
7goumpeneiising AN AURNA, ENAe LA Ai nedNdy D ryindiag BRI YA

fir. l.Sl.ng, ) ) .
AT Rt R ARSI RS ENSE O or ndl ogues

or fragnents thereof. 80. The nmethod of clains 1 and

3, wherein the probe is a pol ypepti de det ect or, .
pﬁ@ﬁ @pihod gf claimpel g }rdﬂ‘eé?‘g @P%EQ 35,2 Rﬂi@regphe flgfgotor protein.
pol ypepti de detector protein is split into at | east

two fragments, wherein each fragnent is conjugated to

aThé method ofiolaen B agheeinshopolypeptidt tetcetor piotain & gplit delat least

wherein the hindin t he detector polypeptide

A0t L0 o8 S 19 S50 S5L G REBEP e mens o
PRl XPRRbE §Stdif R0 SiHetdih B Hif@ng 6f @etdetector ?b@béptﬂtecfretghems to
active effector protein. 82. The nmethod of claim 80

whertaiget usksi patid peiptget polypentide secopstatiss the detegtor protein and the
nu“ti-%pqpin Qolypeptide detector protein. 83. The

nBtHEF S OEPRI 82, wherein each domain of the

mul ti -domai n pol ypepti de detector protein is

conjugated to at two or nore fragments of the effectqr .
oiTbe BieHodaR aInSOC Rersth (BF REIVREPILE EHECBBFALTIRS B Ultfdomain
d r ' the target nucleic acid or target
p§§§§é%§?3%&%§tgﬁ§ tutes the detector protein and the
active effector protein. 84. A cell death

split-hionmol ecul ar conju conprd si ng;.. . .

Bt Sk GE s w5 B BRI S Formpnaghgpoie
pﬁ{a%&‘ép%ﬂ:ogé?n {s R4/BAa t& AWl ¥tk flaBMShts bhe effector protein, and
pol ypepti de fragnents which are each conjugated to two

owhemireopbiolng, of Wheedasnaing piethe getieetorprotsin ky the sirggdweleiseacid or
fra nts conbine t.o.form,an. acti .
Bl R T st L
target polypeptide that is capable of initiating a

cell death pathway in the cell. 85. The use_of the

cé¥ ¢ellsdsiathy sphi-biesidequlan coRIY ARG GATBNIFRSA e HactPomplegyle,

cancer i &l : i . i :

R e R e U
S Hlaiginesfs fvadttoare padty@epidattd th tagvembse probesc whitegathe dplitoeffector
probes spe i cul ar.target nu

D Pobareule e omiEnd i 4 Aaiis ey Mifsei fipdf resence of
CaNGATcuflr $RE A& ucl RN VB leNpdlpaptidb ehat B dabalsik beHitting a cell

pol'ypepti de“fragnents conbine to forman active
efdeathtpathwayliethe elli n t he presence of a particul ar
target nucleic acid or

The use of the cell split-biomolecular conjugate of claim 84 to treat cancer,
comprising; contacting a tumor cell with the cell death split-effector molecule;
wherein (i) the split-effector polypeptide fragments are conjugated to probes specitic
for a particular target nucleic acid or target polypeptide that is associated with the
cancer disorder; and wherein (ii) the split-effector polypeptide fragments combine to
form an active effector molecule in the presence of a particular target nucleic acid or

target polypeptide that is associated with the tumor.
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86.

87.

88.

89.

90.

91.

92.

93.

target polypeptide that is associated with the

tunor.86. The use of the cell death split-bionolecular
wa@oemgusgEde of claim84 or 85 to treat a pat hogr@iT/US2007/082665

i nfection, conprising; contacting a pathogen infected

cell with the cell death split-effector nolecule;

wherein (i) the split-effector pol ypeptide fragnents

are conjugated to probes specific for a particu

t Hregese o thel C@ll(glegtbisglibbiop)@ﬁeg:@{ar 5@1})’9@%@91’ ¢laim pder $§tr0 treat a

associ at it .pat qig i.Qn: - @]

CRRREERL Lo REORIERL DDA Mo o0 ARSIt e
t plit-effeatanmaletiileewkért@di)ahe spiltetictier polypéeidefegeros aof

a particular target_nucleic acid or tqf%et. oI%pegghde i

t ¢eaugatedde prbieatRed fig foR2 PRICPIAF RO AUFIRFECH Gfaregapolypeptice
T8 ; { ' in3Rkibh: SAGMRIrER Wi Pthe SHINE BRI
oﬁl@t&?g?sﬁglagegfl@g? fi g{riilg?%]rhltnﬁgtﬂto g’r%gt ntﬁ%l (lgi )?:%acllgd i's

i pldppeptiie ragimenth eombime o foracinactivatffegor helecule in the presence of

at hal ogi cal nucl.eic acid. 88, The use .of the cel.
Bt ek PUSTGIF atigion arie ol sPRIGRALH arshsliigd gth the
mﬂg&g&giﬁ@gﬂhgrge; pol ypeptide is identified as the

pol ypeptide that is the pathol ogi cal pol ypeptide. 89.
The use of the cell death split-bionolecular conjugate

of. cl ai 84-88, .wh in the,tar n ' y :
b T T S DU 5 PP, P v
Cakdet AGclaia aefdfie tdentfied hethpatblelcagid k. is THegatiddogifal hheeic acid.

cell death split-bionol ecular conjugate of clains
84-89, wherein the target nucleic acid encodes an

82’%? ﬁsee;})gl tfii)e% c_:% %%D@{%g’ig-'%fb?nolgcxﬂar Cgﬁj%g%{? o f Bfairh$184-8¢! Wherein the

ar conj ugate cl ar m 90, ‘
whege ipolyphgidens agetified ss the pelypeptidertoanisthg petiplogical polypeptide.
conprising; p63; p73; gp40 (v-fne); p21 (ras); p55
(v-nyc); p65 (gag-jun); pp60 (v-src);, v-abl; v-erb;

V1RE B ofhd 081 deafifsplil BRondSIBcuPir cbhﬁng_ﬁt@'o'f cRaas B4-88, wherein the
spl1t-bionol ecul ar conjugate of clains 86-88, wherein

t hegg attloigenid o tengkeptipptptidon idenyifisdps e shindedn fy cell as an
in enza, Virus, bacteria, fungus, parasite or yeast.
Qﬁﬁ%#ﬁgﬁﬁﬁgm%ﬁo5%e cel | death split-bionolecul ar
conjugate of clainms 84-93, wherein the pathogen is a
virus.94. The use of the cell death split-bionnleﬁular

dbsjusgef e sell death prlitduomgalecylppsasiygatapd claimg 84189, wherein the

sel egt r IS . I'V; avian flu;
S el BT PR, ARG R BBy epat 11 ¢

Type C, influenzia; varicella; adenovirus, HSV-2;

HSV-11; rinderpest rhinovjrus; echnovirus; rotaviru

s & e el grtl eiirbiompleulatcabivabti f U 0 Dssiy e
V'oﬁb%n@ %iQnegalmvh b YlupReRipris! p63; paBPaH4DYSfims); p21 (ras); p55
hant avi rus; coxsacki € virus; measles virus; nunps

Vi(v-nsyc);mob & pag@jund; mps? (petc)iovaabl iyserbH-etbr; viisvl | : avi an
and/or bird flu virus; ebola virus; other viruses.

The use of the cell death split-biomolecular conjugate of claims 86-88, wherein the
pathogen is selected from a group comprising influenza, virus, bacteria, fungus,

parasite or yeast.

The use of the cell death split-biomolecular conjugate of claims 84-93, wherein the

pathogen is a virus.
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94.

9s.

96.

97.

98.

99.

95. The use of the cell death split-bionolecular
conjugate of clains 84-93, wherein the target nucleic

w@eood/ 183704 ar get pol ynucl eti de is sel ected fronPEr/grmap082665

conprising; v-fms; v-myc; v-src; v-abl; v-erb; v-erba;
v-fos; M protein; virus like particles (VPL). 96. The
'@ﬁ@usﬁ:@if lthel@it deatiiplit-blinIRduee ebajugao of tighaheswh3 oltedremm the

84-95, wherein the effector nolecule is selected from
t Yieusds sleqtest from|acgroprcompiising i 1RSI axiangllug S3RS; dippatitis

4 s€ 1 I
hf B e G B Ty T g o RS M SR rple BB RGN, HSV-2:
SHBVCIIIﬁﬁhcfefpwn ﬂlh&)vnﬂszkrfehnc&eltusfmtdvirus rres;jnatcrm syi®y84l virus;
98. A degrading split- blOﬁD|FCU|ar ugat o o
CRAMINEY WEUS; RARGYR VITIEF PUREHA iy e PRPY{rysppantavirus;
S&lxlsa J\ffl%t R aagd MH?spHuﬁjrﬁ)sfv‘ixﬁg"FﬁE‘élﬁa \ﬁﬁﬁpﬁdlﬁ)evlﬁis heastHIV-
two po ypepfl ragnent s ‘whi ch are each conjugated to
t Ip aoian and/er pird Be s/jrusiebobi nrashetheptifusesf f ect or
pol ypeptide fragnments conbine to forman active
effector nolecule in the presence of a particul ar
R 9@ of tHE E&l &eaﬁ?éﬂlt%iorﬁ(ﬂéﬁﬁ& RajugRRPRI cAem$ BAD3 ] Wherein the
capabl e of degrading or inducing the degradatlon of
t taeget au@eltc an@mré@rgetamlﬂlt@}etlﬂarsg@@iecf?élf&qﬁlé PEFUW Gompriswe; v-fms;
cel | use.of tih r p
ST ATt Sk SR b PR bR BV SRR VAL
contactlng a tunor cell with the cell death

lit-effector nolecule; wherein %i

F juge el deathoiplipBiopisdenui SoRM gy RER Flaims %4 Sonyhrgeindhe ¢tepotor
p[n% e%ﬁlesi? g&é({té&frgﬁrtgéeﬂ}ﬁ&éﬂ fible@lied &F 85th 1ﬁlé%1%b Q 3@02111‘3 39-41.
or targe at 1's associated wt
cancer dlsorder and wherein (ii) the split- effector

e S8 Brocotenb G OE ool scuiigns BF TyRRPE) 1 ffhgreim the probe

t & QeltelYtdneie REB sBf folthhiQ iy Rt i de that is
associ ated with the tunor.100. The use of the

degradi ng split-bionol ecul ar conjugate of claim98 to

L e(ﬁ (%azlﬁp al h ?oglacl)lgcf ?z?rtc:&gfulgatte ?I Q(g]a %‘tﬁ QRERGHE Rd1Rule,
S thfeﬂ{ ﬁl@%f)@tteﬁ&kc& %lﬁﬁpmﬁmrﬁd Jortifte &plelait tebfpebipeptide

polypept|de fragnments are conjugated to %
gﬁnﬁm@ whigh age Sgﬁh{ q()@mggtedttg PR PT MQE }gplaesaz.y gregy the split-effector

t g{)ﬂfg%ptﬁﬁlf}/a %\{sdc%rﬁblﬁ?et to'fBrm ar 9&%\@&&0#’ o 1dcOR in the presence of
en i nfection; and ereln i

s |a|plat'trcﬁfaf esi@muplelcyjpapdr tdezef pelgpaphtls tmostiapable of degrading or
ctive effector | ecule in.the, presence of .

pé‘?‘ ucngthe Sq@? pngQ eé?r(getatmcgel%?cuil BP aéget B(gliyyﬁggllelna gle cell.

that is associated with the pathogen infection. 101.

The use of the degrading split-bionolecular conjugate

ofThelusé of tB8 degrading aplitabidmggg mnjlggamfd:éalm 98 to treat cancer,

d
C REPRERRE ot hue s ik GuRah RERDLIPLE ST mtydals;
S Q‘}He}a@ﬁﬁ el ?ht -OptyRaRl yidptide ﬂm§a@rc6njﬁgﬂb&l gﬁib@ﬂest Pecific

probes speci for a particular target nucleic id
orfort wag@@ulvdaggsb@tql@@ a@ﬁ@f target @@b/@émtaieébaw ﬁfﬁo?lﬁ@d with the

pat ncieg rde{ ea%& '\&Qrelr?gs tﬂ@?ﬂh‘? 'e@feétb% golglf}c%tlde fragments combine to

form an active effector molecule in the presence of a particular target nucleic acid or

target polypeptide that is associated with the tumor.
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fragments conbine to forman active effector nol ecule
in the presence of a particular target nucleic acid or

wWo a009a837p0l ypeptide that is associated w th t heCHUS®a®a82665

100.

101.

102.

103.

104.

105

or disorder. 102. The use of the degrading
split-bionol ecul ar conjugate of clains 98-101, wherein

he sabftle depRURIgGpAEbdmotedutie Rbihjhe ofislainh 98 mmdaai! Iacpathogen
acid that is the pathologlcal nucl ei ¢ aci

us'é:cmn mh@lpd@gga@ﬂtﬁgt@&?lpﬂthﬁg@h’é‘feé&ﬂ ol “é‘gh hg gs‘@ 4% st
%ﬁ{n or moé 10; %\ﬁggeng {)P%{hggg 1{—%2&:?#] J)%%I(ﬂséﬁft?ﬁete fr%%xtlth]gs %rglcggjugated

p@l pYeRpEpatetic 94 partivalad segamuties aﬁb&gmadrgegpolypeptlde that is

spllt bi onol ecul ar conj ugate of claim98-1 ﬂWQ N g

tiﬁ»éoqifﬁ?fb‘éfﬂh fcpasheger anigetym; g Ej@f’re R) ’&8 por polypeptide
e@f atphRicular

AT & AR e qalegs, amepiasiccotay

Stﬁfget ninlcioatid onkagetpohjpepadeethat is osaciatedyithithe pethagerhiatection.

target nucleic acid encodes an oncogene or

pro-oncogen. 106. The use of the degrading

SPhd bself ﬂ@de%?éﬂln?g{ s&@ﬂ&ﬂﬁ&&llﬁfmﬁju@h@ﬁ @ﬁlm\% Y &bﬁt d digease or

oncogene Is sel ec froma grou& conprising; p63
pdiSordemp 4ﬁln()lvs1ﬁgm)ontap1211g ¢ paibygenps c(ed Oﬁ‘g}é\)lth t 6561] death split-

( %%%tér—m%l ﬂgg%eg?lﬁz )glie' srpg\é Ieﬁ?étbr p;%/ol?;;%flg%{ro ?élgglilts Vel Rnjugated

CRYrbsAtBedfic €dral pirtlQar t&ﬁg@tr Ricleid fgd patahgey polypeptide that is
sel'ected froma %roup conpr|3|n i nfl uepza,

basedntied withhgnahograriatictien; gpd ydhsegn (g SPHbe é’fffﬁ‘%t@f pelypeptide
t egr(rjle(re c%lﬁ% ?(p lr % LU0 B8 &SRB %ﬂl@ p?efseﬁéefﬁf'@ partlcular
1988 heremn Ogen IS a VIrus. The use of

t hegd ag&laﬁlaﬁgl (ﬁ’pimgét ﬂnlmaphée: thaais asm}aufgiaweh tfe diseabaor disorder.
108, wherein the virus is selected froma group
conprising; AIDS/HV; avian flu; SARS; Hepatitis type
AThyﬁ%f' thé de cgr&ﬁﬁ‘g %htﬂ?&ﬁ&l‘e&ﬁlﬁr d afe ofl ity ©B A0, wherein the
vari ce enovl rus, -1'l; rinderpest

 hirge wiselas:; acikik idontifing as ﬂl@tnavhemld thasig itheaagirgjogical nucleic acid.
syncytial virus; paplllona Vi rus; papova Virus;

cyt omegal ovi rus; echi novi rus; abovirus hantavirus

CORS ASKbANY Hégiﬁdmgﬁﬁfﬂl-tﬁ§mtﬂebm1§r cmjupase o dlais; 98- Lie Ivdharem the
virus; polio virus; H V-1, HFV-11: avian and/

f targstipolypeptédsor sdepiifiad as GemelypeptidedBa is @fo’atLﬂﬂw% golypeptide.
the degrading split- bi omol ecul ar conj ugate of claim

100, wherein the target nucleic acid or target

paihg ﬁl'sl@biethb degrading ebla(-?ﬁmdlofebmlm eongugatpo fodaipr 98 1 Glg wherein the
v-fns; ;. V-Src;

v-erb; . v-erba; v-fos, M
piaseeinaclels doidon tpreet Bglwmdsés idgisitjed ap A Fhargdn fhe Cellas an
i t-bionol ecul ar conjugate of claim
1%?%&&%‘&9? ﬁ%&disease or disorder is associated
MAth t he expression of a pathol ogi cal pol ypepti de.

: %gg @%%%g%{ig{g%%&%%%ﬁ%ﬂé@?x%{ﬁ Ilpi%éatg P L 64 | @erein the target

nucleic acid encodes an oncogene or pro-oncogen.

106. The use of the degrading split-biomolecular conjugate of claim 105, wherein the

oncogene is selected from a group comprising; p63; p73; gp40 (v-fms); p21 (ras); p55
(v-myc); p65 (gag-jun); pp60 (v-src);, v-abl; v-erb; v-erba; v-fos .
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pat hol ogi cal pol ypeptide is a nutated and/ or
incorrectly fol ded pol ypeptide. 113. The use of the

waolegsasi7ng split-bi onol ecul ar conjugate of cl aP@T/LISRN7/082665

107.

108.

109.

110.

I11.

112.

113.

wherein the disease is selected froma group
conpri sing; neurol ogical disease; kidney disease;
FRE BDIIBEWALdiRY ﬁﬁﬁf{ﬁ@m&e&ﬁaﬂ SnflighRATR®im! 100! wAERICHY
di seases; cystic fibrosis; neurodegenerative di seases;
i prthegmat wsctell Gensazoun ermprsin isfpewesyirsg hacterie fungss,
of the de di ng split-bionolecul ar conjugate of claim
1K a“§ﬁ%ﬁ§?ﬁ t he neurol ogi cal disease is selected from
a group conprising; Al zheimer's Disease, Huntington's
di sease; Parkinson's di sease; anyotrophlc | at era
é"bqa éwsﬁ the domrsling splitrhiomelseas eoninapterislaimyé0 whergn the
split-bi ool ecul ar conjugate of clains
sanadyng.

erei'n the effector nolecule is selected from
the effector molecul es set forth in clains 21-28 and
40-41. 116. The use. of de%radlng splltcﬂgonolec ar .
dBnpergefitbe deerading splitdionolseylar onipeatepfy Spwheigin the virus

S h, a 7

1 SRR o R BB R e ISP i ?Bn;s%‘ézf erifhis tpe A
cannh&nﬂ@:BaHsmmmmIbpéécndhwmmhe@ubéhiah@meunSﬁﬁ%VZ HSVIR

[ t- effector pol ypept i r agnment rls a

desBes) HURR YIS ?ﬁhﬁgwgvﬁ’ T PSP S P eR, vtk e ligma
t WeuLha evn&% egMRkNechiRvARY; 'aboﬁfﬁseﬁirﬁaﬁwrus coxsackie
polypep i de fragnents combine to forman active

efires nmaslap Visey mamips vits; mbeliericws; poliavips: Hl¥dl HEV-1I; avian

tar nugl ei c acid or t onpeptlde that is
‘gﬂﬂ%ﬂgﬁ U Ui PP iy Sy %QQSQPF to other secondary

agents 118. The use of t he sensitizing

a§j|t bi onol ecul ar conjugate of claim 117 t

0 treat
aeag of the Aperpding gplitcypmatecrlagcanvaapoet dam LGg wﬁewﬁbthe target

c I | h
B P TRL R BRIAE B S R MR Dok G i v
phnles-sspeabf;iveerbpy-eebapeifos; Mil protdimrgers like (phmch“:s eﬁ‘&’Pﬁ)
or target pol ypeptide that is associated with the
cancer disorder; and wherein (ii) the split-effector
ARk YREHE thd %eér‘é&ﬂ@%ﬁlﬁtsb@ﬁhmcﬁﬁr E&hjh Rk BNaiAC101Y Qherein the
effector noleculé in the resence of a partlcular
t disgase ondisbalet issasbariased wzatﬁ dfest exposisyipe of i dathplegical polypeptide.
associated with the tunor. 119. The use of the
sensitizing split-bionol ecular conjugate of claim117

t Oht LEAHT the Hé%rﬁdiﬁg Bplitrtiie@bleoilar €ofifatesd ghimCIant adtietiothe
a pathogen infected cell with the cell deat

h
s pihplogicrbpal ppentige scumatategrandr ﬂw@rl)ecttbhgﬂded polypeptide.
split-effector polypeptide fragnments are conjugated to
probes specific for a particular target nucleic acid
arhetuaé gethe dofypimptspliebivhatecular asgogitadedaind t 12, tMherein the
hogen |nfec§|on and wherein (i

pgﬁqegse(ﬁ sedegiey) trom a group comprising; n uro)oglca?dlsease kidney disease;
cardiovascular disease; hepatic diseases; inflammatory diseases; cystic fibrosis;

neurodegenerative diseases; inflammatory diseases; immune disorders.

114. The use of the degrading split-biomolecular conjugate of claim 113, wherein the

neurological disease is selected from a group comprising; Alzheimer’s Disease,
Huntington’s disease; Parkinson’s disease; amyotrophic lateral sclerosis (ALS), spinal

cord injury;
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pol ypeptide fragnents conbine to forman active
effector nolecule in the presence of a particul ar

wo a00gas37nucl ei ¢ acid or target pol ypeptide thaPCT/8S2007/082665

associated with the pathogen infection.120. The use of
the sensitizing split-bionol ecular conjugate of clains
117-1 19, wherein the target nucleic acid is
identified as the nucleic acid that is th

115. Bh¢ hsl quhq:@ﬂgrardmg aitlig-barnel eculgriconjpigate ps @la@ﬂs Pprd 01, wherein the

116.

117.

118.

119.

R R RS AR ey o

ago-hhe polypept|de that is the pathol ogica
pol ypepti de. 122. The use of the sensitizing
split-bionol ecul ar conjugate of claim117-1 19,

| LGR! o2 I RARYif fhe prob
*ﬂgLﬁgﬁF% d Egﬁ{bﬁﬁﬁhggﬁ¥%89ﬁ%ﬂ f as an effectlofepme
t Recpaict @oﬁgt}l’lebﬁﬂaes Férefotis én dhimsH®-8ensi ti zi ng
split-bionol ecul ar conjugate of claim 116, wherein the
target nucleic acid encodes an oncogene or
PAQ=RHGAY t-bidftoledingr dnfuddfe doRrflpS b bpifldtector molecule,
AIFt g?o%%ﬁécu a?econjuggﬁgi%f cl a?%?lz wherein the
owhelgentthe splitsdTostorr @dlyfpcmrdeafr@zmgs qoompisE o st tyy@ Bolypeptide

( éﬁ%m ?‘ﬁﬁ)"h %1&6%5%:{9 (’fé gteg %3 %(f) or xv(()re pggg% Ve&fﬁ%r%ln t\l}g ]s%hst-effector

. pdidpeptiliora n@fcpofheSS HT(Sﬂrﬁ hizhdi@e ehkttbr Miotwnleas thegresence of
conjugate o claim 119, wherein the Pathogen IS

selpaticelar far WHCIQW@G’@ aéarset RAlYRgpiide thabis£apabls pisensitizing the
ﬁﬁf% ﬂ%ﬁse&%ﬁ%i’égﬂ%as'te or yeast. 126. The use of
t : .

2 sensitrzing-s bi onol ecul ar conj ugate of claim
119, wherein the pathogen is a virus. 127. The use of

t he sen3|ti2|n _spli ul ar, conj ugat e cl ai m
e St i i DSBG9 P o Bncer

C f aR:
CO 5 o 4R ML s

Vv athiero@h (1}itheadbmdﬁactm5polyiﬁgm® frmﬁs are ppmjdgzrtgbg)t probes specific

E(HnOVI | u?% t?r%‘tng%y ui?(il%% It bg].syp%pgfggsg atds ?ssgmated with the
C VARRESRb QY HS whefd }'H)‘ﬂhé 4pit- eﬁb@w palspephidd frapineits combine to

coxsacki e virus; neasles virus; s virus; rubella
viferusan gabivie @ff@ci:tpu@olepplv.lm themrwpcpe 0 a’:\,paéﬁc%ﬁépr(gpt yjcleic acid or

I lrtlagge\étg{?gyp t?cpe tlhgt i¥ P&B&gwﬁ%ﬁ{ th¥ ltﬂrﬂg‘re s.128. The use of

Z|ng spli ecul ar conjugate of claim
128, wherein the target nucleic acid or target

pol ynucl etide is.selected froma group conpri sing;

v-Ifwse ghipe senpitiging swt-émmolwéamogwg@r: ghelaln 1 B¢ otggat a

Pt 9&18 L inYdchibg, Johﬁﬁsﬂlﬁr &drﬁéo@ﬁg (a\ﬂal-}goger;%?ectéw&llbbﬁi% e cell death

t he nSItIZIn blormeuar conj ugate of clains

1]sﬁht1efite£étor\ndméec3ﬂ¢; witeecieti) dotsplit-pitatei polyreptidd Bagraents are

f rcgrrl?ugatgé %Joclgrg clesds%gcelﬁc %/rp aoﬁ(a?t%u%r%rggt HUCIPCIC acid or target polypeptide
that is associated with the pathogen infection; and wherein (ii) the split-effector
polypeptide fragments combine to form an active effector molecule in the presence of
a particular target nucleic acid or target polypeptide that is associated with the

pathogen infection.
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phosphori bosynl transferase; b-|actanase;
car boxyl est erase HCEl ; peroxi dase enzyne. 130. The use

w@R00sfB3i709 bi onol ecul ar conjugate of clai ns 117PAT/11S2007/082665

120.

121.

122.

123.

124.

125.

126.

127.

wherein the effector nolecule is selected fromthe

effector nol ecules set forth in clains 37 and 38. 131.

TR Heef ﬂfe s%ﬁéiﬁkl V\% §1blﬁ§b1§xlﬁblehulbt QI R f1aifRNJ PIAY Swkdrein

claims 11 erein the probe is selected from the

pth@ tﬁeget@stzlefcqums iigengifigd ﬁsthmmslmc acgpthainis $he Rathelpgical nucleic
4t bi onol ecul ar conj ugate conprising; a

%?‘t-effector nol ecul e, wherein the split-effector

pol ypepti de fragnents conprise at |east two

pol ypepti de fragnents which are each conjugated to

oThmlme@f dreotsagitizing splétrhiomplecdlar sanyegateek Gumpb) 7yb1e9ptvh8@m the

L8 f

 GRREO P RRL A G 1R By Aok BB BE bR KRLEEY Fpepice.
target pol ypeptide that is capable of initiating a
cel |l survival pathwa h|b|t|n cel |l dea t he .
cbhq usepighe %@Ea@é spit- ‘flﬁ’élogﬁt‘\?t o &%ﬁf ?‘{dt}m) rL@’u |Wgtﬂfem the
c Todype 28Rari2k 1&%%%& an
PR B AL e reBi e BMer® i AP ASRrRt il
deﬁmmoﬁﬂkumﬁeﬁ@sctor nol ecul e; wherein (i) the
split-effector pol ypeptide fragnents are conjugated to
probes specific for a particular target nucleic acid
Fhe L& &8he Eé?xlsﬁfﬁﬁ%ts}pﬂﬁbfohﬂiledufar asgagitabeélaih 1 he,tWikrein the target
cancer disorder; and wherein (ii) the split- ef f ect or
polgpe pcld@eccfdeagmm%ee@%prﬁ@ntcgg%r m an active
effector nolecule in the presence of a particular
target nucleic acid or target polypeptide that is
THE 06d @XitRel sotisitizighplidbReaseubtir canjagateef claih3423, Wiertis ¢he

of the survival split-bionolecular _copnjuga f clajns
19mcogRRF i 3glectafh SPB] hSioHB COMBESEE RS: BT ar-fus) pdl (esy pss

RS Ba (e Unfbb LGP T AP lerysprO8: vfos.

split-bionol ecul ar conjugate of clains 132 and 133,
erein.the disease o S i at with .t
U6 Hes S bR S R P s USM E sryfefE paciem S8 Wiedein 0
éath@@en%‘%é’lééf@d &l d %0@;5 BOMRp@GHE RTUERA VBN, Ba@brid Ifiahdi,
133, wherein the pathol ogi cal pol ypeptide is a nut at ed
apathgite drrygattr ect |y f ol ded pol ypeptide. 137. The use of

t he survival split-bionolecular conjugate of clains

132 and 133, wherein the target nucleic acid is

Thenke 6f @6 sasitiivg plicbiintolasild cohjakate df than 119, wherein the

pat hol ogi cal nucleic acid. 138. The use of the

s DRMPLAIN 1S pIUS-- bi onol ecul ar conj ugate of claim 132 and

133, wherein the target polypeptide is identified as

the pol ypeptide that is the pathol ogical pol ypeptide.

138 .usd bethe smsﬁfzmgmnlmbtmmoledula;@hjugﬁtie ofrolags URarwherein the virus
conjvgate of claim 132, and

1s selected from a group comprising; A}I§§/HI av1an Iglu SARS; Hepatitis type A;
Hepatitis type B; Hepatitis Type C; influenzia; varicella; adenovirus, HSV-2; HSV-II;
rinderpest rhinovirus; echnovirus; rotavirus; respiratory syncytial virus; papilloma
virus; papova virus; cytomegalovirus; echinovirus; abovirus; hantavirus; coxsackie

virus; measles virus; mumps virus; rubella virus; polio virus; HIV-I, HIV-II; avian

and/or bird flu virus; ebola virus; other viruses.
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the target nucleic acid or target polypeptide is
identified as a change in the cell as an effect of the

w@aikabygy 140. The use of the survival PCT/US2007/082665

128. Jﬁﬁéjﬁs‘élo?%ecs%hsﬂklﬁ@ ]

129.

130.

131.

132.

133.

134.

split-bionol ecul ar conjugate of claim 133, wherein the

di sease is selected froma group conpri sing;
?l@t»blgﬂngfé@ﬂlagbcﬁﬁ@g%?e ofcdif DMASGE R the target

di sease; hepatic seases; Inflamatory dlseases

ayfctenccadidi br tasges polryewlddbge sdeced fremdi geus e@npl‘lsmg, v-fms; v-

i nf| ammat or ease di sorders

RS R O St ;e s B P st &P > KBH Sedge (Yo
140, wherein the neurol ogi cal disease is selected from

a group conprising; Al zheinmer's D sease, Huntington'
Ehcswsé thePsnkitiniegspkt-eivmeleselar a@w@gart@@ﬁﬁl@detlér O, Wherein the

erosi s ALS naI cord i 14 The of
Ak oo S b B G B o ins RalRF o
epf |&td e&@tept AidRe
S R S e A e b AL v
Téeymee of survival split-bionol ecular conjugate of
claims 82-84, wherein the probe is selected fromthe
probes set forth in clains 79-84.144. A proxy

?HJ: bde &is ?ﬁpi)l%ﬁiéh&[lla'? OSUjHEARE Bf AQIRRS 1191 NG, wierein the effector
split-effector nolecule, wherein the split-effector

pwblaoeletis sﬁéeCﬁfrdaﬁg@mrﬁh%eﬁ&mqjﬁn@éaé@S sfebtosth ipwhpims 37 and 38.
pol ypepti de fragnents which are each conjugated to two
or nore probes, wherein the split-effector pol ypeptide

fThagsestissnsieahi BslittRomholetilancoapigakeo felfime i 07- 10D) wicarkia the
in the presence of a particular target nucleic acid or

t Biogets sshicipddpam ghe Hfﬁléﬁs seifortgpmplaEnsf-Pépl aci ng a
dysfunctional or |ost polypeptide in the cell. 145.
The use of the proxy split-bionolecular conjugate of
cl/\aﬁumn’taéléi;plitebmm&fcuhr dcbnjemeccunprdsiilsg; rad;pht; eftatprmaieads,
contactin t he cel

S hegeingthe E]ftoerf eﬁmr Qe gpt1 é’c}gér?qqts(cioj*np(rﬁg a{ llgast two polypeptide

%1'{161% (@fdhOfe %hyogﬁﬁfghﬁl@ t§ HRAOSENbR REBesCRALdBAME SplitQffector
pro es specific for a particular ta%%et nucl ei ¢ acid

opolypemyide fragngpissoindinetth dornt an agtiye eftacterimpiachletin he presence of

d.
D 8&’9‘3‘8}3& gl e?pg%lﬁ@nnatcgdm% o%‘{%?tnrféoq@oe)i)%lag ﬁlag fr% cgéz{b% I)Fl% t%mg a cell

et fophbpathhE6tinRibitthel dell deaSefteccelif a particul ar
target nucleic acid or target polypeptide that is

associated with ;he Q|sease or disorder. 146. The use
o b : . .
e e i S L
aa&oaieatcedlpwsmg @mltan:ﬂﬁg arturtiexccreﬁasidﬁﬂexpﬂ dsath oplitegtfector

dysfunct of a eptide thint
cé}q Cules phormi (1, e SDR-l ket PRl ot Pl G Syt

blég e%}fg fof n‘gbﬂiﬁ%ul%ﬁéarg?e? Quéllé@aciﬁhﬁrtﬁ'g& poMheplil ©GHhors

ype rises the lost or dysfunctiona
pcaksppﬁpetiwdd; thecaiqeadiverder; and wherein (i1) the split-effector polypeptide

fragments combine to form an active effector molecule in the presence of a particular

target nucleic acid or target polypeptide that is associated with the disease or disorder.

The use of the survival split-biomolecular conjugate of claims 132 and 133, wherein

the disease or disorder is associated with cell loss as part of the pathology.
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thereof, associated with the disease. 148. The use of
the proxy split-bionol ecular conjugate of claim 146,

wokesasiIToe he di sease i s selected front nuscul aPCT/US2007/082665

135.

136.

137.

138.

139.

140.

141.

142.

143.

dystrophy; cystic fibrosis. 149. The use of the proxy
split-bionol ecul ar conjugate of clains 144 and 145,

VREN&E Bf IHR&UMZTARPLitOBIE MBI ceuRRE Eshjigatd SR ilisi 18d 288 18Ravherein
nucleic acid that is the pathol ogi cal nucleic acid. )
150 disTise oudisomier tshesqeiatsd, wishthet exiprassion ot apathologiraliplyeeptide.
of claim 144 and 145, wherein the target pol ypeptide

is identified as the pol ypeptide that is the

PReNak 0 teairedl ¥pRPbioARIckblhr cIijegdis ef @hint 163, herein the
split-bionol ecul ar conjugate of claim 144 and 145

virsdhadogical el ypaptids is purytaied apdprinsprrecily Jalded gplypemitdede

is identified as a change in the cell as an effect of

t he pat hol ogy 152. The use of the proxy

sPihd diseif Grejuediilaplicbioislatar obnjagaé of d3ids MBendild3  Wierein
di sease is selected froma group, conpri sing; . )
ndataegdguelkic andisadatified gy the r’d‘f’@é‘a%cg? th@h&ﬂdﬁ%%%%‘agla?‘ nucleic
disgase; hepatic diseases; inflammtory diseases;

cystic fibrosis; neurodegenerative di seases;

i nfl ammat ory di seases; inmmune disorders. 153. A

phar macal ogi cal .co sition conprising .at St e of .
PG weomienin s OORPGgta D€ BRpaTe PR 1 5 e £ gBbrein
e téré@t,poiﬁkptiamﬁ&érﬁﬁw s MRIRepldd Bal is SRRasbion
conprises polyneric nanoparticles preloaded with at

| paspeptide bi onol ecul ar conj ugates. 154. A nethod to
neasure the | evel of a pathogenic target nucleic acid

or pat hogeni c pol ypeptide in a subject conprising; a.
afifd fdesdfekd Agvival dpliebiukjle@etar @onjafiteof tidien abbumt 135, wherein

phar maceutical conposition of the split biognol ecul ar

c wjtargetickeamisid oF agech pelypeRtidgds \éie%’f%e%| aefgla%% {th&elt as an
WhgL € P}E?ﬁﬁmﬁf the split-detector polypeptide

frag % &3

[
BNt S Tar € njugated to at | east one of two probes
specific for a particular target nucleic acid or

FEENATEITX RN SRR -
Rl REUa o § @qu?l c{ogﬁ)gfgﬁxgﬂﬁédr&ﬁ giRhl Bads kidiRy @ide@zt Or

mol ecul e is faci ed by binding of at least two
prabimyaseutan dishaset bengtie diseasesiinflamingtosy disegsgwscystic fibrosis;

arePaBieh o Bt R RRRRADEIIAG: FrflagRRgaes

detector nol ecul e; and wherein the |evel of the active
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Huntington’s disease; Parkinson’s disease; amyotrophic lateral sclerosis (ALS), spinal

cord injury.

The use of the survival split-biomolecular conjugate of claims 82-84, wherein the

effector molecule is selected from the effector molecules set forth in claims 34-36.

The use of survival split-biomolecular conjugate of claims 82-84, wherein the probe is

selected from the probes set forth in claims 79-84.
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conprising; b-lactamase; DFHR; luciferase; fluorescent
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Opolgpepititie Fagments combme to form an active effector molecule in the presence of
a particular target nucleic acid or target polypeptide that is capable of replacing a

dysfunctional or lost polypeptide in the cell.

The use of the proxy split-biomolecular conjugate of claim 144 to treat a disease or
disorder, comprising; contacting a tumor cell with the cell death split-effector
molecule; wherein (i) the split-effector polypeptide fragments are conjugated to
probes specific for a particular target nucleic acid or target polypeptide that is
associated with the cancer disorder; and wherein (ii) the split-etfector polypeptide
fragments combine to form an active effector molecule in the presence of a particular

target nucleic acid or target polypeptide that is associated with the disease or disorder.

The use of the proxy split-biomolecular conjugate of claims 144 and 145, wherein the
disease or disorder is associated with a loss or decreased expression or dysfunctional

expression of a polypeptide within the cell.
The use of the proxy split-biomolecular conjugate of claims 144 and 145, wherein the
effector polypeptide comprises the lost or dysfunctional polypeptide, or fragment

thereof, associated with the disease.

The use of the proxy split-biomolecular conjugate of claim 146, wherein the disease is

selected from; muscular dystrophy; cystic fibrosis.

The use of the proxy split-biomolecular conjugate of claims 144 and 145, wherein the

target nucleic acid is identified as the nucleic acid that is the pathological nucleic acid.

The use of the proxy split-biomolecular conjugate of claim 144 and 145, wherein the

target polypeptide is identified as the polypeptide that is the pathological polypeptide.
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151.  The use of the proxy split-biomolecular conjugate of claim 144 and 145, wherein the
target nucleic acid or target polypeptide is identified as a change in the cell as an

effect of the pathology

152. The use of the proxy split-biomolecular conjugate of claim 133, wherein the disease is
selected from a group comprising; neurological disease; kidney disease;
cardiovascular disease; hepatic diseases; inflammatory diseases; cystic fibrosis;

neurodegenerative diseases; inflammatory diseases; immune disorders.

153. A pharmacological composition comprising at least one of the biomolecular conjugates
set forth in claims 1, 85, 99, 116, 131; wherein the pharmaceutical composition
comprises polymeric nanoparticles preloaded with at least one biomolecular

conjugates.

154. A method to measure the level of a pathogenic target nucleic acid or pathogenic
polypeptide in a subject comprising;

a. administering to the subject an effective amount of a pharmaceutical
composition of the split biomolecular conjugate comprising a split-detector
molecule, wherein each of the split-detector polypeptide fragments are
conjugated to at least one of two probes specific for a particular target nucleic
acid or target polypeptide that is associated with a disease or disorder;

b. formation of an active detector molecule, wherein the formation of an active
effector molecule is facilitated by binding of at least two probes with the target
nucleic acid or target polypeptide that is associated with a disease or disorder;

¢. measuring the level of the active detector molecule; and

wherein the level of the active detector molecule is a measure of the target nucleic

acid or pathogenic polypeptide in a subject.

155. The method of claim 154, wherein the detector polypeptide is selected from a group
comprising; B-lactamase; DFHR; luciferase; fluorescent protein or variants or

fragments thereof.

156. The method of claim 154, further comprising comparing the level of a pathogenic

target nucleic acid or pathogenic polypeptide in a subject at a first timepoint with the
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level of a pathogenic target nucleic acid or pathogenic polypeptide at a second time
point.
157. The method of claim 154, further comprising measuring the progress of treatment of a

subject with a split-biomolecular conjugate according to the method of claim 3.
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