| mmuno- Based Ret argeted Endopeptidase Activity Assays [01l] This patent
application clains priority pursuant to 35 U S.C 119(e) to U S.

Provi si oraib 2Pe0vi®nt48 Appl i cation Serial No. 61/160, 217 fi lpea/uskoioln2434 2009,
which is hereby incorporated by reference in its entirety. [02] The
sequences di scosed in the present specification are contained in the
Sequence Listing submtted with the present specification which is hereby
incorporated by reference inits entirety. [03] The ability of C ostridial
toxi ns, such as, e.g., Botulinum neurotoxins (BoNTs), BoNT/A, BoNT/B,
BoNT/ C1 , BoNT/ D, BoNT/E, BoNT/F and BoNT/ G and Tetanus neurotoxin (TeNT),

t o i nhi bi t AAPISPERSIONSAND APRCCESSTWORPROBUCING WHE SAME! y of
t herapeutic and cosnetic applications, see e.g., WlliamJ. Lipham

Cosnetic and Cinical Apphj&eR@dendd toERiUldd 1i&%ibRs (Sl ack, Inc., 2004).

Clostridial toxins conmer tical conpositions

i ncl ude, BoNT/A prepar.ati ons, such.as,..e..q.,. BOTOX(.r). | er I ng..

i ne. cay I APBERRT S B e RGPy BBt afiyhe pepfghom Ehefn gy sional
PURTOX(r) (Mentor Cbr%. Santa Barbara, CA), XEOM N(r) (Merz

Phar mack PeRNonNaHO /160 4k iled on MardmHy PPO%E@R@N&% DISPRBEIRNAND Ac .,
Cchang- nyeon, South Korea), BTX-A (Biogen-tech Ltd., University, Yantai,
ShanddgTHOR FAR; PROGBUCING BIBSepdEatthoteschisgsodf velch aregncorporated by reference
MYOBLOC(r) / NEUROBLOC (r) (Sol stice Neurosciences, Inc., South San

Fr anciheetn, aCH)reprdducd igXaipdreinb8GVOX(r) is currently approved in one or
nore countries for the followi ng indications: achal asia, adult spasticity,
anal fissure, back pain, blepharopRREs IREMESGE™M cervical dystonia,
essential trenor, glabellar lines or hyperkinetic facial |ines, headache,
hem f aci al VAP of: j 1,80 '

cer ebr al pgﬁg ?&%ﬁﬂ¥9ﬁﬁ§ﬁi%%g%%§V%$Q#§%g%%%ﬁ@&%?%g?gé&??aﬁggéﬁ$ﬁggﬁhl

| i nes, spasnodi ¢ dysphonia, s§ragbisnu d VIl nerve disorder. [04] A
Clostridial toxin treatnent ihﬂaﬁgﬁggiggﬂﬁéﬂﬁﬂ@#¥¥ters and neur opepti de
rel ease by disrupting the exocytotic process used to secrete the o

neur ot r ansitetuse 8f dipRpryiensy igseptnrPPlic#iays ihgensipHyfnpwnc Sagh coafing applicgtign
great desire by the pharmaceutical industry to expand the use of

Cl ost mai iatlutdgbiuhistrive Henpteé 80, heohapduial soating ragplicatpos, aefosnotint cagpigi cat i ons to
treat sensory nerve-based ail nent, such as, e.g., various kinds of chronic

pai n, applidaBiged)iakd indub@ianeiatiog agpltatisageni t al di sorders, as well as ot her
di sorders, such as, e.g., pancreatitis. One approach that is currently

bei ng expl ghd gt PLBAICRNGS 1 HB0ak/0Y0gsNs PaS@ AL NET RREGR difPerlidest

nodi fying a Costridial toxin so that the nodified toxin has an altered
cell targeti capability for.a neuronal or non-nurgnal cell of /interest.
Cal | ed BRI EPRPt L praRs B DR B0 B R el g sy R R
Modul at or Proteins (TVEMPs), .these nol ecul es achi eve their exocytosis

i nhi bi%asF 9t @?%@E@nwe@g@ﬁ&r i thg spRstantiabaserse Predeind giPerEedBY EHE B
non-neuronal target cell of interest. This re-targeted capability is

achi eveadlely aqugobagiedigna nat ur al | y-occurring binding domain of a Clostridial
toxin with a targeting domain showing a selective binding activity for a
non- Cl ost r itdb aPatérd pplicata@ublicfticsatUs R0ES/OETOBhAll descriten anaguconal t ar get
cell of interest. Such nodifications to a binding domain result in a

ol ec i @etsiit confprftlgdahOscarR! R rhat§lavtidisnipRisthgtRBarid Bifitfnk! 'ga{ts,trfaﬁb;shmcles

receptor present on the target cell. A retargeted endopeptidase can bind to
a tar r I r I I : j .
o ot o e SRR Rn o2 0B R AT}l PRI wARE UG dn debous collojdal

t ar get |1 of interest. Ogﬁ»Ch roup of re-targeted endopepti dase
conprF8€§OHB?QE§FQQXH§@?HQ“ 08%&8%8 targeting domai n. These opioid
re-targeted endopepti dases conprise an opioid targeting domain, a
Clostridial toxin translocation domain, and a Clostridial toxin enzymatic
domai n.  NortJ.Bi PateritiNp. ekt sdeséribmgiagiodtinusus gragessddr predapegoa iedelswe, papiiculate
opi oi d- TVEMPs, are described in, e.g., Keith A Foster et al., Costridial
Toxi n ddpeisicatin\wdRjuAbtaeridio THe girdoesParmpgaies alixibe apether, Ak hendnt rédimeid ons,

U S Patent 5,989,545; J. Aiver Dolly et al., Activatable Reconbi nant
Neurotoxins, U S. Patent 7,132,259; Stephan Donovan, Costridial Toxin
Derivatives and Methods For Treating Pain, U S. Patent 7,244,437; Stephan
Donovan, C ostridial Toxin Derivatives and Methods For Treating Pain, US.
Patent 7,413,742; Stephan Donovan, Costridial Toxin Derivatives and

Met hods For Treating Pain, U S. Patent 7,415,338, Lance E. Steward et al.,
Mul tivalent Clostridial Toxin Derivatives and Met hods of Their Use, U S
Patent 7,514,088; Keith A Foster, Fusion Proteins, U S. Patent Publication
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DETAI LED DESCRI PTI ON OF THE DRAWNGS [08] FIG 1 shows a schematic of the
current paradigmof neurotransmtter release and Clostridial toxin

i nt oxi catworroiomoza74eentral and peri pheral neuron. FIG 1RCchusesioasichemati c
for the neurotransmtter release nmechanismof a central and peripheral
neuron. The rel ease process can be described as conprising two steps: 1)
vesi cl e docki ng, where the vesicl e-bound SNARE protein of a vesicle

cont ai ni neurotransmtter. ool ecul es associ tes Wi r ane- bound
SNARE Cb?%ﬁ@ieﬁ yn eé@ﬁ%%o%foﬁdﬁéonﬁ P53 FERREHDE AR fora?ntéfnﬁ)g“‘%‘e‘g?to?‘gt%){ tter

rel ease, where the vesicle fuses with the ﬁl asma nenbrane and the

neur otcFasAkHier palenti|isretiieasl betweandbe jasisad. thepiasslinBesigiBergatse Kasparsing Be t he
i nt oxi cati on mechani smfor tetanus and botulinumtoxin activity in a

cent r ahixamel whdstispHenatennetortbnliquitiicsrrientokal bating thepndasspessad e xdesor | bed
as conprising four steps: 1) receptor binding, where Costridial toxin

bi nds sbpdley@f@ﬁhfphﬂjcﬁﬂs, receptor conplex and initiates the intoxication
process; 2) conplex internalization, where after toxin binding, a vesicle

contai ning a toxin/receptor systemconplex is endocytosed into the cell; 3)
l'i ght chai r !E”IJJ r 4
i ncl udi ng gﬁén@%@ﬂ ﬁﬁlﬁge{mnn%{@rﬁﬁ% I—[S [?é?%e @2}54?(% éq d%’or na?%tghf% s%%% nastr?rf]el

pore copprisin omai n of ostridial toxin heayy. chain, ration
of thé gt F@i‘&alan‘il Eﬁ?lﬁ r?%“&tﬂre%%'i‘r‘/ PEEg Hee ﬁ&%fﬁlg}a“&??lfiﬁperé‘?{cf‘ Sr‘ré‘F‘ é of

t he Ilght chain and 4) enzynmatic target nodification, where the |ight chain
of O aeliendir duidalisnerssipbaseorijh p starany oa eqiter of kiquid sprjoBAREe K i9smrat s,
such as, e.g., SNAP-25, VAMP or Syntaxin, thereby preventing vesicle

docki rdgspantbnlmwnoﬂsiem smmlwmernhﬂtéﬁaptefer:{tﬂﬁ]a sflidGat r@omemperatufe) bhit moken at
response to the re-targeted endopepti dase Noc/A in the ORL-1 Cl one #6

cl onalsofie lalivdricBe® teamRifXe messhe Wsgaled IvithIR@Chblecultipk kBt gflyhOG/ 4k if@FAnERate
observed in the ORL-1 Clone #6 clonal cell line overexpressing ORL-1. The

treat %]gcu%rtﬁlgfg%/ @rﬁéwrﬁm[abﬁg B pieQgld 9and nociceptin variant) and
LHN A (LCT A and™H t hout any b| ndi ng domai n) performed on ORL-1 stable
cell line clone #6 in the ECL ELI SA for cl eaved SNAP-25i 97 denonstrated

t hat upt ak Noc/ ic.in s clonal. cell Iine. Theclonl cel |
el so ShOWPBREM. (2aEhE A e stalstaie-Biisrr et SBhISToT g0
FIG 3 shows a full dose response to Noc/A in the SK-N-DZ single-cell

der i veRerging s apechpgicaabspessgee pgae gt aiokenpr Rgud Aisperssphae m2thd bisad o2
and #22 when conpared to LHNV A (n=4 independent experinents run). Cells
wer e phateachr diquidaloytibkduy phare tO Gorved Hispdraibe or emuRRWl THEvhalNR-oB2iduid@Hsperse
Treatment with conpounds was for 22 hours. ECL ELISA for cleaved SNAP-25
197 dempeskkahedniahinta pohmkanafis Peedfbly 8 s6R@ai b tbipéiivge, HudPdliell & Jome

| i nes. The clonal cell I i nes al so show great sensitivity for Noc/A with an
B0 afivihody MM ety ! AR bt RAmEER: A1y SaRM Fameal QB iREPL AL FI G
4 shows an ECL ‘san LI SA assay resu rom ORL1 ND/ clones”1Cl1 1,
4B7, andt 4C9 t ﬁ%‘} re-targeted endo ef ‘%agse c/A. .Parental ND7 and
ORL1 NB? 1%‘1"8?1&%&‘3 %rof?sézi?%]das B IARBEFE W ST B 6 R Gay s

of incubation. Parental ND7 EC50 could not be calculated since it only

r each&dU8PpH-oxi mat el y 50% SNAP- 25 197 cl eavage. O ones 4B7 and 1Cl 1 reach
nore than 80% SNAP-25-197 cl eavage. EC50 val ues were cal cul ated to be
5.70.5, 6.71 , and 8.62 nMrespectively. [012] FIG 5 shows an

ant i - noci cépbiPatgolAppliontain Rublicitooh Ne. ([¢RA001/02A348 & Atlategeibed aenohppenpt thdiase
Noc/ A uptake in SK-N-DZ clone #3, clone #22, and AGN P33 ORL-1 cl one #6

cell lihdi€ges afabhdounalspeRiont @Herein RO Htép&sioﬁﬁhd]ﬁde%@ th&hlopRisaié BSin dhdRPMast
SFM+N2+B27+NG- and treated for 22 hours in serumfree nmedia containing with

the AshlsRBfizf rNagu;t %}a@% Pithe Rldarf tnclrodl EERIERE ofh LitblARGAL- 3

ng/ m.) nM A 013 FIG 6 shows rom one AF4 and the
establlsheg ce glne PC-12 were treated mnth the re- targeted endopept i dase
Dyn/An§$n85h%@%¥Patlons fromO0.017 nMto 1 nMas depicted in the Western
bl ot i mage. Dose-dependent uptake coul d be observed for both cell I|ines.
[014] FIG 7 shows normalized Bl Acore SPR curves of 7.8 nMof the

anti bodi es 2E2A6, 1D3B8, 3ClA5 and 2C9B10 and commerci al MC- 6050 and
MC-6053. FIG 7A shows the normalized data for the on-rate of each

anti body. FIG 7B shows the normalized data for the off-rate of each

anti body. DETAI LED DESCRI PTI ON [ 015] The present specification provides
novel assays for determning the presence or absence of an active
retargeted endopeptidase in a sanple and for determ ning the
activity/potency of a re-targeted endopepti dase. The novel cell-based
assays dlsclosed in the present speC|f|cat|on rer on ceIIs reagents and
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t he BoNT/ A cl eavage site scissile bond include, without Iimtation, an

i nune response inducing conposition conprising a carrier linked to a

fl exi bl e Worzkaviorisaked to a SNAP-25 antigen a car boxyl aPret/uSe@nmTiad

gl utam ne, wherein the flexible |inker intervenes between the SNAP-25
antigen and the carrier. It is envisioned that any and all adjuvants can be
useful in such an i nmune response inducing conposition, including, wthout

limtation, et hyl ene. gl ycol . (PEQ) , met hoxypol Iene choI
(PG . pol YORRYAE: Brieangiils PR (or £ Gpistoa T Hinpbne FFarifs ad] uvant .
[017] Anot her aspect disclosed in the present specrfrcatron provi des

met hod$rgernaredheraystda acediprn prpsessie Prasdge 2 Akpereian taas pevidasémprayed to an
epi tope conprising a SNAP-25 cl eavage product having a carboxyl-term nus at
t he Pbromesiicdue of the BoNT/ A cl eavage site scissile bond. Aspects of this
met hod conprise the steps of (a) admnistering to an ani mal a SNAP-25

i mune response i nduci ng conpoSuhh@iy of 8 dseskiem t he present

specification; (b) collecting fromthe animal a sanple containing an

a- SNAP- 25 aifeihady 19%@10%%’ Vided ik ePs‘?Gh’ aRd Q%Ei’@c'egkgfo? idducﬁi sgnl:rstoﬁp'ﬂie' ng
t he a- SNAP- 25 antrbody the sanple. "The t hods |sclo re useful

for kl n 10(_;;1I a[ct:]grrdln tg.the 5 r%:s5 8C| Onaclm arPsE:é a g)lnggr § gat u% artlgl ﬁa(t:tlrllvel y bind
to an e ope conp srnd’ ENABEDEOI a%age groduc?lnaV|H ving &

car boxy I-terninus at the Pl residue of the BoNI/A cl eavage Slb’ scissile
bond @reragempdﬁelzﬁ&r%frtara|thf‘arrflg%%(? BL 1 ha: €RPnSOF BT DREPoLImdS fidoah

epi tope conprising a SNAP-25 cl eavage product hayin? a carboxyl-term nus at
t he PDPartadly ¢neapshlatingthBoNG bANOrEsubagsicisst wheseinsaid o ldasinpiutifllylgkagsulakdd one
anot her aspect disclosed in the present specification provides a- SNAP- 25
ant i bedinese bltphrtkédsdat¢ mehyerdgerdrticde sive ejahicapén te mprdesif 050 IWARA;AD) braevarng
a carboxyl-termnus at the Pl residue of the BoNI/A cl eavage site scissile

bond. e ReaBilSMrgds adidl (BP4 hqadlnt&rwdﬁnm*aﬂg WakHBld PreQBE HivER G ﬁftﬂer

non-natural l y-occurring antibodies, as well as, nonocl onal a- SNAP-2

N e e

SNAP- 25 ant i havi ng a car I-t rmnus at the S due BoNT/ A
o1 eav aBate S Bt el Porthia Vs BhBuRE ringF pRD LTS it Fbisdenanane

a- SNAP- 25 anti bodi es produced fronthybrrdona cell Iines 1DSB8 2C9B10,
DE2A6,07 SOTABASE e YIESIEL3) JeberoNe vae onmeterstbikapg agents; &bl selsetdng ligwed madisent
speci fication provides i mmuno-based net hods of detecting re-targeted
endopepmipdsisg vaddri () bptionadlyeclesting ortehirsnare nhatdhlicorgmgests; (Ohercttdpsling the ape
treating a cell froman established cell Iine with a sanple conprising a

r e- t argeiedbf&edopemrs dade prasbiekeif fhe die of @hdre biitpaitadese 6T) aldrétgh@ degepdrtihiiyne
is susceptible to re-targeted endopepti dase activity by the re- targete

endopept] aaem R)onk 3Phtd ABphriRl®s Wi th 88 69mER!Has@pstMiBrs2f3) CBRR,
conpri si §ﬁA P-25 cl eavagg product having a carboxy -term'nus at he P1

éﬁiﬁ’“ﬁraﬁrﬁsﬁwﬂr G pe R R SR R B e B R FE NG sPEabpre
specification; and ecting the rese ce of an t|b y an

conpl éi@%ﬁ&litﬁ FEPHG" HB“%“BEN&P&‘ 9 Arpe 56‘891“ HY4'& 3r£€nt§ %& Bidtuct
havi ng a carboxyl-term nus at the Pl residue of the BoNT/A cIeavage site
sci ssil¢ast puidly stsapeiatedenceytmen sulpartidesantthobeyid arediagehieeonysiest lpast

i ndicative of re-targeted endopepti dase activity. The a- SNAP-25 anti body of
step (pajtiaigrnogpbulatedlony obmokd dikgasddsubpattiedhpleaseavstapp particle[sd20}ianY&tr in
anot her aspect disclosed in the present specification provides i muno-based
et hodige Rhgdlet 0®5itHI0PRA; %hdt(ir()ﬁﬁé:r’el%ﬁﬁdn’{ﬁ othe &ﬁs?&ﬁ{foﬁ. of this nmethod conprise
the steps of (a) treating a cell froman established cell line with a
sanpl e conprising a re-targeted endopepti dase, wherein the cell from an
established cell |line can uptake a re-targeted endopeptidase; (b) isolating
fromthe treated cell a SNAP- 25 conponent conprising a SNAP-25 having a
carboxyl -termnus at the P1 residue of the BoNT/A cleavage site scissile
bond; (c) contacting the SNAP-25 conponent with an a- SNAP-25 anti body

di sclosed in the present specification; and (d) detecting the presence of
an anti body-antigen conpl ex conprising the a-SNAP-25 anti body and the
SNAP- 25 having a carboxyl-term nus at the P1 residue of the BoNI/A cl eavage
site scissile bond; wherein detection by the anti body-antigen conplex is

i ndicative of re targeted endopepti dase activity. The a- SNAP-25 anti body of
step (c) can optionally be linked to a solid phase support. [021] A further
aspect disclosed in the present specification provides nethods of
deterninrng re targeted endopeptrdase |nnunoresrstance in a nannal Aspects
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i s subsequently cleaved by proteolytic scission within a disulfide |oop by
a naturally-occurring protease, such as, e.g., an endogenous C ostridi al
toxi n proveasw/or748 natural |l y-occurring protease produc@dTius2ealo®27414
environment. This posttranslational processing yields a di-chain nolecule
conprising an approximately 50 kDa |ight chain (LC) and an approximately
100 kDa heavy chain (HC) held together by a single disulfide bond and

noncoval ent interactions. Each ture,di ain nol ecul e conprises three
functional |y distinct donarE@Liiiigﬂléﬂggﬁﬁﬁigzggﬁﬁin | ocated in the LC
that includes a netall oprotease region containing a zinc-dependent
endopept i d&$s theqrurrase pf dhisepfingdbe ifvepden. yharg sgdpwn dphe doinena e Bat ishe
neurotransmtter rel ease apparatus; 2) a translocation donmai n contained
wi t hi exéhplagniii®ingundersadodhbdweat, thitahiksithvehipn tshat lifraei ko thatpesciseel ease of
the LC fromintracellular vesicles into the cytoplasmof the target cell
and 3)ar@n@inidhitghddasminient0ided skdwihii n t he carboxyl -term nal half of the HC
(H) that determ nes the binding activity and binding specificity of the

toxin to thgy rﬁ%%pttEM f&ﬁﬂé'o%n& nlﬁgrgﬁllhvénfﬁ%%}égé@&)ﬁ @a the target cell.

[024] The brndrng, nslocatron a zymatic activity of these three

functi onal 0 f.or toxic of
thi's proceddfa Pfot ufting BEFERIGYie Gl Trstbipabri oSl s bR iEs i on

mechani sm wher eh (glostrrdral toxins enter a neuron and inhibit
neuroFP%ﬁ@H??@%@xr I ease is similar, regardl ess of serotype or subtype.

Al t hough the applicants have no mnsh to be limted by the follow ng
description, the intoxicatDetailed Desertiptionaithednention bed as conpri sing at

| east four steps: 1) receptor binding, 2) conplex internalization, 3) |ight
chai n t r andithepadsemtrinvaiicn $yovedzyandispecsidbrangéh ppaxdid o€ ptadating Eld@speﬂs)on. The
process is initiated when the HC domain of a Clostridial toxin binds to a

t oxi NgRGelsidCactSARRY O thSPiSi@Mves@drenftistI@) Bhasmordibpiacieyibpsr &f a

target cell. The binding specificityof a receptor conplex is thought to be

achi eyed. h% éﬂ)?yrheré g%’ letgfg%g%tf;a![lly ﬁ%%ﬁpﬁlgéﬁrgpﬁg Snfbr &%F%Jbggﬂug S \Qﬂ&elﬂrsgltdea't n

receptors t rrse eac tri |aI toxin

receptor. co t he toxin/receptor es. are internalized
by endty FEURL disaPyited TRecih i SubPuudr LSS B Akergey Pufil el g dirdh AR
intracellular routes. The translocation step appears to be triggered by the
aci di frieegtaf QP5dP 10man(ELPRe & sk EP e agemtsi ndddye Bgidgpdiscarapising Wakes

i mportant pH dependent structural rearrangenents that increase

hydr ogihelpresentyinventionburthay previdasramaddenn forgnetuCagi d disereos epapadinoie ofeps he
heavy and |ight chains of the toxin. Once separated, the light chain
endopepy detkatifg Ohe diBotedbpartiSles BAve@s atlaer A paltild §ikd diaMleter irdfhe ¥&Rle@f ©.01nbO
t he cytosol m%ere it appears to specifically target core conponents of the
neur o S Jd ci ated
merhr %@ﬁp@%%%?‘%m ?&%? ﬁg@ﬁﬁ%&?‘sﬁiﬁﬁ @)2%%,%%?%2% ﬁz%‘é'%aé’.“ﬁ?%%ﬁ%r%fé‘ﬁn of
25 kDa lgsc n 12 \%%d me 1a n q‘*lxsinn wih € (&Rt yysei Qfing $HE rt rln(o: Veestrglllm ents

and fUSion St "THE THE @ TR HENET "a v @R Mefbers of the $olubte
N—ethylnaler e-sensitive factor- attach prote rece tor (SNARE)

fami| o %@W}eﬂgﬁlﬁdh%@?@r?rén%qe AP AKRPS I8 ¢ erPr?SI’?ECf‘c rtBB Ol I8PYYI FY&I°T FEYF on,
releasing a nine or twenty six amno acid fragnent, resgectrvel , and

BoNT/ Gubparsdess (Bdhersbontdpasp partially endapswatiigdley Png e mpigusbpastidas wil thaonsi ght
am no acid fragnment. The botulinum serotypes BoNT/ B, BoNT/D, BoNT/F and
BoNT/ Grorabdset pel aners; (Bpxomactm@tsaidrt idast momdigrenegpsakrddranke op ardre subpafticléAMAth
and rel ease the amno termnal portion of VAMP into the cytosol. BoNT/Cl

cl eavege BYHE aveldi AU (Re S 6H rﬁor%'sia@ﬂﬁﬁ%’ atgta,h@ a6l bpEAIAlIG RS 3Bors lﬂetl@aamgThe
sel ective proteolysis of synaptic SNAREs accounts for the bl ock of

neuro %Qﬂ@'{b} &@&b&%&%&%ﬁl G ‘i'eaQty agleﬁ il AMatd CHE rhdte \éﬁ%@%ch& Gn AARE

pr ot ei targets o} ost a re mmon to exocytoslis in a variety
of non ro aI e in these i N _neurons hai.n ti dase
act i Vil d R %e‘f%&&é'ﬁta&%atpagé%@e@%vsaﬁ &ﬁreﬁaﬁb%dlétegff subPEIFEE PR Hm
and Tet anus hburotoxrns Bl ock Neurotransm tter Rel ease, 82(5) Brochrnte.
427-446 (2000); Kathryn Turton et al., Botulinum and Tetanus Neur ot oxins:
Structure, Function and Therapeutic Utility, 27(1 1) Trends Bi ochem Sci.
552-558. (2002); G ovanna Lalli et al., The Journey of Tetanus and

Bot ul i num Neurotoxins in Neurons, 11(9) Trends M crobiol. 431-437, (2003).

[ 025] Re-targeted endopepti dases gene#al |y substitute the
natural l y-occurring di-chain | oop protease cleavage site with an exogenous
prot ease cl eavage site. See e.g., Dolly, J.O et al., Activatable

d ostrrdral Toxrns U S Patent 7 419 676 mhrch |s hereby |ncorporated by
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resi due of the BoNT/ A cl eavage site scissile bond that can elicit an i mune
response. A SNAP-25 antigen used in an inmune response inducing conposition
nmust be Iwiogeloeoough to be substantially uni que i n sequentaS2elawg7sneduci ng
the possibility of producing antibodies that are cross reactive agai nst
antigens other than SNAP-25. In addition, a SNAP-25 antigen used in an

i nmune response inducing conposition nust be small enough to only trigger

an i nmune response substanti al | i.ngt SNAP- Vi .

car boxy e PRTRAS e RepE hrael DA d0 BbRrrA T ke Remine B8 ssi | o
bond, thus increasing the possibility of producing a- SNAP-25 anti bodi es

t hat E&WReEi® | ngui sh a SNAP-25 having a carboxylternmnus at the Pl residue
of the BONT/ A cleavage site scissile bond froma SNAP-25 | acking a
carbO@%mﬁsﬁﬁtgys at the Pl residue of the BoNT/A cleavage site scissile
bond er nor e, |t is also very desirable to generate a-SNAP-25

anti bodies gof a sin m no acid sequence in a good eld th .
bt oduct bibpe BBt/ G Ch BT ReackE AR bty T Pcles
permt the design of a highly sensitive assay. [028] The sequence

sur r o§A’dP# @%gwrmn@méeﬁag 8r QUZARC Hi eRIBPRSIHY. 2Bore Subpaéglesdnas P5-  P4-
P3- P2- P1- P1'-P '-Ps'-PV-Ps', with P1- Pl' representing the scissile
bond. pugenbly bavderediromebagmep ednsiohgpé pkiddaseixed beides subtdengdoridegaade
products produced conprise a fragnent including the P5- P4- P3- P2- Pl

Sequeng@daél derhégommie manthisdbOd tb M alfd/br Hermes 'of Bié-sdB-groupRUse VAl ofigrd
herein, the term"SNAP-25 having a carboxyl-term nus at the Pl residue of

the B%Mécﬁc ?Ab‘i’@i‘ﬁéﬂt‘al t @1a?1€ﬂaﬁﬁie% Q)&O&Qnoﬂ'e%ﬁ@ﬂa%él& ALY, ﬁw 5%3 e, BBVEBGed e P1

resid as |ts car boxyl -term nal am no acid.” For exanp 7- R198 of
h the P nd.f
ot/ ARt U5 /age S habRrer FR itk ond s ik onBRy Tl e 5P b ne

of the BoNT/A cleavage site SCISSI|e bond" woul d be any SNAP-25 cl eavage
pr oduXid5atiieRy doydet ArPHgMatilicates, eaﬁ%mld%wﬁﬂﬁapma% HEMHMY SHiFY¥FS t he
gl utam ne represents QL97 of the scissile bond. As another exanple, K204-
H205 @furMopnpeydraradarpragoaiteSRARM SulpBReE) dapifcaldign subhates magresitne hpiroxigg,
scissile bond for the BoNT/ A cl eavage site. As such, "SNAP-25 having a
car boxydgnt @i cartt®nhtg Smagnesite, tghandaltivin chi®arageradipiatartadimeatbonde, woul d
be any SNAP-25 cl eavage product having a lysine at its carboxyl-term nal

am no (Agiikhn W& e ks hifor SRERSE Mt VR4 siika, ladlfn g $iS)dr e HARE. talcOARY. The

SNAP- 25 antigen having a carboxyl -termnus at the Pl residue of the BoN

cl eav teS f h

o onhagptehy &aﬁt%g%l%%%ﬂtyt%%ﬂé GO GioFRIARE i) ol g ﬂ‘é“?
antigeni c conmpound t i nmunogeni ¢, , non- i nogeni c

s BTG gt e g5 D attat g T HE O aqmqnﬁn%m‘fﬁgtse%%ﬁ%t% hi s
enbodi ment, the carboxylterm nal Pl residue fromthe scissile bond of a
SNAP- 38P0Rife] QJeisraishlilse TORYDBY S At aquralceiryBthgtiatayeisdishicpisaseyaining raedifiesd

i nmunogeni ¢ properties of a SNAP-25 antigen in two respects. First, because
char geapevingingcéaigioarnind rs®liation nogehoratet ymillaidgdassgalam@OO grhydptd, (antiﬂneny
carboxyl -termnal residue wll increase the overall inmunogenicity of a
SNAP—Zﬁaﬂﬂéﬁgﬁﬁh SemordmbhreaasgRddie Pl residue of the BoNT/A cleavage site
scissile bo is in a charged state upon cl eavage, adding a COO group to

the carboxy} oB@El‘E@rﬂzﬁlver&% Yo MslibpPEliL Eha ”béﬂl@qste% agihaal m%hbﬂj&hl&}h@ain the
a- SNAP- 25 ant i bodi es dISC osed in Qhe present peC| |cat|on are designed to

selec&;vehﬂwgﬁg 030]. I n_an aspect od e am. ng-term nal
resi di8 PFRBIT A0S gﬁf? reClI)can 5é"HS k”m mﬁt ?ﬁ dhttt%%m%vedﬁwéﬁtno
acid adapted to attach t P- 25 t| en to a_carrjer protein, such as
e.g., oIy SYRIrEles pebe F&m&%@mr ﬁutelk gora%tae@aqumn ﬂle(def%slorhof the instant
thyrogl obulin (THY), a bovine seruntalbunln (BSA), a soybean trypsin

i nhi bil@NtiESTEMNPriges Ido RAlpeicphiebyaveightnfene opeprd EI@P@NNB)S baped o fgriplabweight
cysteine residue can be placed at the am no-termnus in order to conjugate
t he caf kheasvoliprotitentofKhdtispdddh. Alusdivainaevibediang aibradgeSKAR: 2o dhtvegphn
havi ng a carboxyl -term nus at the Pl residue of the BoNIT/A cl eavage site
scissile bond can be, e.g., at least 5, at least 6 , at least 7 , at |east
8, at least 9, at least 10, at least 11, at least 12, at |east 13, at

| east 14, at |least 15, at |east 16, at least 17, at |least 18, at |east 19,
at least 20, at least 25, or at least 30 amno acids in length. In another
enbodi nent, a SNAP-25 antigen having & carboxyl-term nus at the P1 residue
of the BoNT/A cleavage site scissile bond can be, e.g., at nost 5, at nopst
6, at nost 7, at nost 8 , at nost 9 , at nost 10, at nost 11, at nost 12,
at nost 13, at nost 14, at nost 15 at nmost 16, at nDst 17 at nDst 18 at

o, A~ o, o, ~ o, o, ~ - o, ”~ e



SEQ ID NO 33, SEQID NO 34, SEQID NO 35, SEQID NGO 36, SEQ ID NO 37,
SEQ ID NO 38, SEQID NGO 39, SEQID NO 41, SEQID NGO 42, SEQ ID NO 43,
SEQ | D NOwo4410/182@81 D NO 45, or SEQ ID NO 46. |n stil lPCanustief27414

enbodi ment, a SNAP-25 antigen can have at |east 70% at |east 75% at |east
80% at |east 85% at |east 90% or at |east 95% am no acid identity to the
SNAP- 25 anti gens conprising SEQ I D NG 32 SEQ | D h[) 33, SEQ I D NO 34,

SEQ I D NO. . 35, gggd'lh d?fgl %h . 12“58‘ 38,%@3I NO 39,
SEQ | BEf§ENt 4§ Inc an sclegedhhefsig r%émp el‘bel , PeRoF 9'HRE 45,
or SEQID NO 46. [0 It is envisioned that one or nDre carriers na% be

| i nkedovey lamsme%éoa |28e%5 i3R: Y- @& PO thsigh Reriser! to R. UPPRNIYL RO 7Py 3B 8- &0,
SNAP- 25 antigen that is immunogenic, non-inmunogenic, or weakly i mrunogenic
when o035 assgt ipatcent. ot hxarhge.ahe dispersiohlomyl domiprise froex & r in the hlicteatiwe, g. |
a_keyhol e |inpet hemacyanin (KLH), an ovalbumin (OVA), a thyroglobulin

( THY) theddibgeriioR nig o mpakOEBmMNL o((BSA) or id (oM Bee@dtive FioRs | Htd 87 iobir @E alt&hhtve Or
a multiple attachment peptide (MAP). As is well known in the art, a

non- antJng8ntLs Lo r%ﬁ%'aﬁeﬁ@&%&ﬁ&h%o%%g%@&eﬁ@d} @&gﬁaﬁ%n@%} he0lifbp QMmFeQUp' ing

t he antlgen to a carrier. Various oth carrier and net hods for coupllng an
antigen t pearnier ar nown i, the art Har.l| ow and

upr & Pdudn® Rt e ofSiou BEPLO e 98 "Bbp it ~ragisanaf S pERg,

al . Im*runogem city-enhancing carriers and conposi t| ons thereof and nethods
of u5|°ﬁénﬂer§%Pa§3ﬁlE, U S. Patent Publication No. 20040057958 (Mar. 25, 2004).

An epitope can al so be generated by expressing the epitope as a fusion

prot ei n. Migodgndre naropgrticdesimay ok ypp apeiagepdrtisiesirs digreetoydh ithdkiapgmot isomhose
skilled in the art as described, for exanple, in Ausubel et al., Current

Pr ot o@d) Istoiless Muna® Ul At iBdioldoglyvaldss ppd eneaiiged Toom 0.0h 100 Vakd eiyn & 1Sansre iNelvdddr k
(1999). As the carboxyl-term nal end of the SNAP-25 antigen nust be the Pl

resi dy@redf atd\@sBONI/mArh; F8VAGE Y, 1R S%kapsiphRicRONEL didmeRF Edrfbe MMt 1BRel | Nked
to the am no end of the SNAP-25 anti gen 036] It is envisioned that one or

more n‘ﬁ%‘hpﬂ) 61.IPGE 903, 6‘6&&‘?%67 ﬂéﬁgﬁh%g&r %?012@9%”5 09%5' 609r6’6§ 689 or

enhance t he T nmindgent Ci ant | hnuno

non- i weak| nmrunogeni ¢ _when ot associ at ed Wi t

(' ext 1o s il Yer FRERpE & SHEGERo e eReus: maS 396 & freptisubalels Wyt n of
t he SNAP-25 antigen and provides flexibility, thereby facilitating the

pr opedigperdnithy e of fremd- HNamL Bhumner igdbe dlpraative Or{'ﬁﬂﬂ@ Q8gtmsor ipghey
non-limting exanple, a SNAP-25 inmune response inducing conposition can
conpr iaﬁernatiﬁ\()\m@aoamm,gzem theraktedhative G.0¢ t@0.0mpng of firethie lterngpeec@P b ta MOS andem
to better present SNAP-25 antigen to inmmune cells, thereby facilitating the

I Muner ireéRARSMati{IBZ ko aoﬁlpemld@hlet}erme@aﬁmslt@om)g wan.peptide is at |east
one amino acid in length and conprises noncharged amino acids with snall

si de- chai N dReQf QRS me3bi5dii@Ss m8y Have M HElARE palcRNi AEiaMEtet HGhe ka%#g bifoR
serine. Thus, 1 n an enbodi rrent a fl exi bl e“spacer can be, e.g., | east 1,

at | e?‘)sf t029 ;ém All nglwdl%al §alues an% sugﬁang fa 9y Oelatsot9 mard 1nc u%e(? hereltnhan% dlsc?osea 7

, at [éast am no aci ds

anot her errbodl men a flexible spacer, can be, at | east t nmost 2 ,
2t moOEreH: [oRexampL, e avesge gRgiclesize GmAGsEargbe frafp afpuer i 05?5-1n§§t182 3> at
nost 9 , or at nost 10 ami no aci ds in length. In still another enbodi ment

a f1exi Bl @ Spadern spperiieit ef 4. 2. hét wfer. 4-08 Sarnboexadwle. st sedi n2rd. ani no
aci ds, between 3-5 am no acids, between 4-6 am no acids, or between 5-7

am no nasbpiaticldomal have :im:g/emgamafte:% ofe diafnkeximthe rapacé lfro'rm@;[l tel@ une.ogin tha

G spacers such as GGG GEGG (SEQ ID NO 57), and GGGGS (SEQ I D NO 58) or
an A- spagafive G.UeHs asn, MMk theARMMESRQD. I B NOm, 29 )n AR AIANANE @ BREL Ly, Pin 66) - A

flexible spacer is linked in-frane to the SNAP-25 antigen as a fusi on

nor oabgmp R A9 St SERPES RS P10 PP LUEBEREm PR P i B e 0,
5-10 SNAP- 25 t I th d b
7l nki At 440 gna@rala@iﬁgﬁ%eé@”%ﬁ%%blfhiviﬁn""no end of the SNAP.25

antigen. As another exanple, a 5-10 am no acid SNAP-25 antigen can have its

overall length increased by linking a 4-6 am no acid flexible space to the
am no-end of the SNAP-25 antigen. As another exanple, a 5-10 am no acid
SNAP- 25 antigen can have its overall length increased by linking a 7-10

amno acid flexible space to the am no-end of the SNAP-25 antigen. As
anot her exanple, a 7-12 am no acid SN&P-25 antigen can have its overall
| ength increased by linking a 1-3 anmno acid flexible space to the

am no-end of the SNAP-25 antigen. As another exanple, a 7-12 am no acid
SNAP— 25 antl gen can have its overaII Iength |ncreased by |i nki ng a 4 6

- b - AR IATSN ™~ =



satisfies the requisite characteristics for inducing an inmune response.
[040] A carrier disclosed in the present specification my also act as an
adj uvant .wepenyformsadj uvants and nmet hods of maki ng and esirng2@oe2descri bed
in, e.g., Gupta et al. Vaccine, 11: 993-306, 1993; Arnon, R (Ed.)

Synt hetic Vaccines 1:83-92, CRC Press, Inc., Boca Raton, Fla., 1987; and
David W Waggoner, Jr. et al., |Imunogenicity-Enhancing Carriers and
Conpositio Ther eof and Met hods qf Using the Same, U.S. Patent. Publication
o T 200400475 58E pRiore DB PG 53,y K G U (0 B ooy CCBPBunG
described in Chapter 7 (pp 141-227) of "Vacci ne Design, The Subunit and

Adj uvahicappmngie A orgais Matmsigdy, for eypmple, pelgolNpagpebcatment pepntpHak yaddsitor cal

Bi ot echnol ogy, Volume 6 , Plenum Press (New York). Exanples fromthis

c onperdeupnwithctontenddwrganit aidl mepgandeudDRplign tr Memnple) dgar@glanddloegnbes
such as Poly I nosine:Cytosine (Poly 1:C) or plasm d DNA containing CpG

not i f phegpharth sk @amY, sicahedirashard) JoBatRe bife GQfitlcRAbpRICIV 4rB eRRIbitHENS
encapsul ated in mcroparticles. In another exanple, theadjuvant is an agent
t hat Q@ghbh{ﬁgﬁéﬁggtry of the antigenic conpound into the cytoplasmof a
cell such as listeriolysin, streptolysin or a mxture thereof. [041] Thus,
in an :ﬁb g'nent, a SNAP- 25 i nmune response induci ng conposition conprises
a SNAﬁE—%g—kﬁg?gen havi ng a carboxyl ated car boxyl -term nal gl utam ne |inked
to a carrier peptide. In aspects of this enbodi ment, a SNAP-25 antigen

havi ng a campeiypeAi@biaR Pe¥att idvehfidmedmgiset asin et b€ By Hlefdht BY HK 0r32,
SEQ ID NO 33, SEQID NO 34, SEQID NO 35, SEQ ID NO 36, SEQ ID NO 37,

SEQ 1 [h fOpaed olﬁﬁeéﬁﬁs&&ﬂ\jﬁsﬂg ég’tlg} wﬁ%h%ﬁ@%lida&ﬂ?eﬁ 0 Fﬁiﬁh&sﬁ}ﬁbﬁgggﬁ'@i)fduala

SNAP- 25 anti1 gen conpri ses D I n aspects o Is e I ment, the

carrier. peptide is a.keyhole |i.nmpet hepacyani n .(KLE n. gval hum.n {OVA), a
Chyr ogPBBaR Bt SR 6 Re S BP eraRDae RBrh aad BTG
inhibitor (STI) or a multiple attachnent peptide (NME%. [ 042] I n another
enbodicHaRPle. te St PSICERERIALe #@@b%wrﬂmgﬁp h§ EBnipodPtIoreIglmstseae 3
SNAP- 25 antigen having a carboxyl ated carboxyl-termnal lysine linked to a
car r i eppgdpnit d&40,150, 6&p@cdils 9093t hi 89 waigbtiparesnt., FONxRuDEe, gt digpersidramiapg a
car boxyl at ed carboxyl-term nal |ysine conprises SEQ ID NGO 41, SEQ ID NO
42, SEQmipBsdN@omA3, to SBQ1 ik tNQil tefdhativEIEQnl 5 N0, 45in the alfEx@htia iNdh 1460 80N

anot her aspect of this enbodi nent, a SNAP-25 antigen conprises SEQ I D NO

47. | peRSREG] \%ﬁ%flt $ne o8 HRREbAR PolynidPe baddddfthe RRRLW SNt oF tfe dotMReh@nd dRET
hemacyani n (KLH), an oval bum n (OVA), a thyroglobulin (THY), a bovine serum

) TR AR AP S
.t er fora PR ed FRRG® Eug sanoriya e diophile el SRRTINET o1

pepti de wherein the flexible |inkers intervene between the SNAP-25 anti gen
and t Weatersly TBe opept M bapgPRlymerstgaYonpiise oapBbaICHEPIelin Bpssppolymgis.joge A1
havi ng a car boxyl ated carboxyl -term nal glutam ne conprises SEQ ID NO 32,
SEQ | Mdudaci3B¢ bSEQppInNGs, 084 or BB palyddBir b3sed msiEeE) didor 3Gyre SH ¢ioxNO:. 37,
SEQ ID NO 38, or SEQID NO 39. In another enbodi ment, a SNAP-25 antigen
conpr ipsBanepEQ@nk Br More thérmdplastis peniusetBdnetgdl yin@shndionaivie styRaiciaied polyment i de
is a keyhole |inpet hemacyanin (KLH), an oval bum n (OVA), a thyroglobulin
(THY) o RoRBMLAENSREHG al bumin (BSA), a soybean trypsin inhibitor (STlI) or a
mul tiple attachnment peptide (MAP). In aspects of this enbodi nent, the
flexible linker is a Gspacer or an A-spacer. [044] In still another

enbodi ment Examghap{ Brinnphaste matspas seludedbuati angnatdmpicesi to) lomapoipnérs esd a
SNAP- 25 antigen having a carboxylated C-termnal lysine linked to a

f1 exi Rbgolymekaincalih@eleadmtbR) oP8PdpEolshey Qich at B&yfdnexirbbRedd, Mkrikene, 3-

i ntervenes between the SNAP-25 antigen and the carrier peptide. In aspects

of t hirﬁet@l@ﬂ'ﬁt@ﬁé}%mél}'g?ﬁéén@ﬁ, b%&hpayi Otere GalBRYY| AhEEnE A QXY 11fEdHenal
| ysine conprises SEQ I r 41, SEQ 1D 1 42, SEQ I'D NO 43, SEQ I D NO

, ; ) ] ) h f i nmbodi ,
2 snaag i eng s G TebRatid 6 peth A SR80 Ao RRRTG e R bR RIS

the carrier peptide is a keyhole |inpet hemacyanin (KLH), an oval bum n
(OVA), a thyroglobulin (THY), a bovine serum al bumin (BSA), a soybean
trypsin inhibitor (STI) or a multipleattachnent peptide (MAP). In aspects
of this enbodinent, the flexible linker is a Gspacer or an Aspacer. [045]
Aspects of the present disclosure conprise, in part, a nmethod for producing
a- SNAP- 25 anti bodi es that can selectively bind to a SNAP-25 having a
carboxyl -termnus at the P1 residue of the BoNT/A cleavage site scissile
bond. An a- SNAP-25 anti body that selectively binds to a SNAP-25 epitope

- [r— 5 o ™~ A T A o o o o .



SNAP- 25 having a carboxyl-termnus at the P1 residue of the BoNT/ A cl eavage
site scissile bond can be produced using a hybridoma nethod. See e.g.,
Chapt er owbbnwocioorsal Anti bodi es, pp. 196-244, Harl ow & PamaS2&00eH14 1998a;
and Chapter 7 G owi ng Hybridomas, pp. 245-282, Harlow & Lane, supra, 1998a;
and Godi ng, pp. 59-103, Monocl onal Anti bodies: Principles and Practice,
Academ c Press, (1986). In this nethod, a host aninmal, such as, a

T i SRSl RS SRR R BN CR) s P 411'5%52‘8? e

specification to elicitlynphocytes that produce or are capabIe of producing
a- SNAPORY yEgt: icHudned-tukee cppelymep aasl prapalang- Ipbuiene opal ySMarzopsl iyt gclading
carboxyl -term nus at the P1 residue of the BoNI/A cl eavage site scissile
bond. elds®nzms)idbedyplphatodefin with heonjopated zebracnngedatalaherze antypichby egpreyerted biy me
by standard techni ques, such as with an enzyne |inked i nmunosorbent assay

( EL1 SAjhylsientgitddienieliobo 1z 8@ and ¢tH@Bn@Etheliddie|mobiRsRshe@epolyinkey: ang palyolefins
Al ternatively, the |ynphocytes can be immunized in vitro using a suitable
cell ?Hllcfddﬁd} élés@&ner@)t sudfl a8P o@ﬁﬁé@%?tv& 4 BBmdft haI NP G R% b @BnjuBatéd or NHEN
t he anti bod t|ters are highnest, anti ody produci ng ceIIs ar solateq from
ol 1  SPeRtisERREr PPl el P SRR SirkRBary FRARENS B BRent ar e
used, if non-hu | i an sources are desire The i sol at ed
ant i bOUGRFSAEY apelér%%roeo oseethylens- I&HPYlﬁ%?éa}eX%‘HFIPC PR L HY a
sui tabl e fusing agent, such as polyethylene glycol, to forma hybridonma
cel | . ethyhanetpappylent-eshylident neozege aspAygr; ethalese oinyé dompenna opalysetry sich as
particularly myeloma cells of rodent, bovine and human origin. Typically, a
nmur i nethyaleormylaetthtel dopelyher, fetis@chewinyl atqhehapptyeserhah yiesd-eid yf ¢hooniden
appropriately immuni zed nmouse to produce the hybridoma. Preferred inmortal
cel | lchpOI§maF, @RS AcFNi@ e r Galylenlel (ARE)AdIRLic i@ cSEIIGhbsVdi@h@etet ur e
nmedi um cont ai ni Ng hypoxanthrne am nopterin and thym di ne (HAT). Any of a
nunber,

(

ct anadr s VBt qRe g e EA R TEOL T I OB R A B RREIAY s

nyelona i ne bri do cells resultin frontthe fusion are_t selected
usi ng & FAOTHE o CTRISP RS VT OGS [OwEneararean pPRSUNIES wreyerwéaﬂ | Hirgne
cells (unfused splenocytes die after several days in culture because they
ar e naetrylatensichpsreipijene Tieghydadrylateestyede byl acrylakes btyrdne bt metlorerylatel dnd ar e
grown can then be assayed for the presence of a-SNAP-25 nonocl onal

ant i badiras Butaliereehed tiovainkedktRebnt oBneNARNE Stykee ibi@kaopalyhexylindlefing nus at
the P1 residue of the BoNT/ A cl eavage site scissile bond. For exanple,

hybr | dOmRRUDRLAREAN SnEBalRnSEHRANRC HAiarR: SRR 2Ry PORILVS iR fehs an
i nmunopr eci pi tation assay, invitro I ndi ng assay, SUC as e.d., a

radror [ R ( n
| n PR R b soglé?yf 25&% BRI GRS B T
the ar ee.e. a er Imrun |tat|o Harlow&
Lane, b g, vimg %FC o\ ‘é)rPO fl%ﬁﬂ!n FH@“” %ﬁpo%etﬁéd“et VB & Lane,
supra, 1998a; Chapter 14 Innunoassays 553-612, Harlow & Lane, supra,
1998a Pojxaiiddssrel astylen esnybemd.ohad w@mgﬁéhqr@oaleﬁtér pRFRsterhachas pplygthylene
anti body is also unreactive to a SNAP-25 | acking a carboxylterm nus at the
P1 r eserdptehdftetahé pBoyhiltylene teaptaldats] paysechamid, polyphehylehhexhiendidite dké;ianidt y
of an a- SNAP- 25 nonocl onal anti body can al so be determi ned, e.g., by

Scat crgqadsgly ?%&b&ﬁb& -bd36@ resthsYincluldBig&o &v}ldlc%lﬂﬁéiﬂacﬂﬂfé peaythéks RadRasiel pbliygRnd: A

Versati | nput eri zed Approach For aracterization of Ligand- Brndrng
Syste (L) hyhi dona
cells a eﬁgéeégﬁﬁegéﬁxﬁrnltrngnéﬁﬁd%?%%£%§%g%vu e%§%$%gu§@gﬁ?gﬁggc¥a?1

cl ones orl in fro nt| a cl [ essi ng
the dasTrE %&18 Fohi e RuBalS dune oot Be B PtsarsS L P ant Ty
sel ective for a SNAP-25 having a carboxyl-term nus at the Pl residue of the
BoNT/ AMdyding atjé% perxlate edwl paYigisn a-bakd apivide- i abrtyd arIrYiaét erfthythesyyReyiatdi ty
are chosen for further characterization and study. [048] Another
alternative for preparing an a- SNAP-25 nonocl onal anti body that selectively
binds to a SNAP-25 having a carboxyl-term nus at the P1 residue of the
BoNT/ A cl eavage site scissile bond is by screening a reconbi nant

conbi natori al i mmnoglobulin Iibrary, such as, e.g., an antibody phage
displaylibrary, with a SNAP-25 peptide and isol ate i munogl obulin library
menbers that bind a SNAP-25 having a carboxyl-term nus at the Pl residue of
t he BoNT/ A cl eavage site scissile bond. Kits for generating and screening
phage drsplay Irbrarres are connercrally avarIabIe such as, e.g., the

~ 1 A o 1 a S .



site scissile bond, an appropriate sanple can be an a- SNAP-25

ant i body- producing cell such as a spleen cell or hybridoma. [050] Aspects
of the prweento/wia8l osure conprise, in part, isolating ROTASSNAB2AD4

anti body that selectively binds to a SNAP-25 epitope having a

carboxyl -termnus at the P1 residue of the BoNT/A cleavage site scissile
bond fromthe sanple. Methods of isolating an such a- SNAP-25 anti bodi es,
such . €.0., a-SNAP-25 pol ycl onal anti bodi es that. sel ectivel ind to a
Sap. 38053 feryialy. Banebi R ie Fie R dsn ihenay Mauhiiyas PR BB R Ry age
site scissile bond or a-SNAP-25 nonocl onal anti bodies that selectively bind
to a Smppnmthasaylatagnd thediisoasivlopisiile; mathagiylanifalepachykanigde; enigfurgsHacRefTess

cl eavage site scissile bond are well known to those skilled in the art.

See, erglucedhy liogvoperdng meathesispnd crok9 88 aatheascdolandronatiamdnd tiadike s Wpesa, resins
1998b. For exanpl e, such a-SNAP-25 pol ycl onal antibodi es can be isol ated
from tohg Isanpl eitkyt awikelor khedMbihadBioguesor BUgh as, e.g., affinity

chromat ography using protein A or protein G which provide primarily the

I gG fraction of inmune serum Subsequently, or alternatively, a specific
SNAP- 25 anthxgeyrles b swigablarashacylagesons base aplymeroinchudgripethyl asades. atbylpuri fy
t he a- SNAP-25 pol ycl onal anti bodies that selectively binds to a SNAP-25
havi ngcelaarbnon peryl ae, mieryisicatlate He etRylhergiadgatefoctyl aciBUMtT ANl Gbeaylageylstete

sci ssile bond by inmunoaffinity chromatography. An a- SNAP-25 nonocl onal

ant i beidyyltabafiats abeet y1\eehWatb] Bl Hutyd adryRiNAhetiy] asth gylate CRItDIONYthadr@Tatd, Réssyl at
the P1 r%sigﬁe of tH% BgﬁT/A clegsagg sitégg%issi?gybond gan be ?sola?gg
from they r i ci ' i ' ' '
R e R i e S Rl
patite chromatogra el .el ectrophoresi ial ysi r..affinit
Chr ot ARy ¢ B RHer e Tl RERER i e8! BBl base e Tl bivg 2
a- SNAP- 25 antibody that can selectively bind to a SNAP-25 having a

car bosihvIresyhicivia ea?Cti/]k?érﬁiterlé%‘?C&X}@C’&flatﬁ’ﬁéethbll@?‘?th\a‘hr%%?\ﬁé’&é’“@iltr’ée%%%ﬁél%tr?i e
bond conprises the steps (a) adm nistering to an ani mal a SNAP-25 i mmune

r espor¥ber sndade fgetbinepdates thehcandrepol wherized fopmopsmantingede loaei allyylacrylates
carboxylated Ctermnal glutamne linked to a carrier peptide; (b)

col | eahd agtiacomtehiachdingadcrdicaadphetheoylicadster ighnamess: SNARA 2&rytuad, iethytiycrglate,

a- SNAP- 25 anti body-producing cell; and (c) isolating the a-SNAP-25 anti body
conponesyfdcyThtt heowt AR hgate | Ne@PinRgPaetylfb, dbisiceThedisoBiHyl abREatd- gt 25
ant i body ¥hat can selectively bind to a SNAP-25 having a car boxyl -ter nus

at th i.d / Lt 1SS I pol ycl onal
antibgﬁg.(#ﬁg%h%ﬁﬂgia%%%ggﬁwgﬁéﬁﬁ?gﬁéﬁggﬁahéﬁﬁﬁ&%a%ﬁ%@yggﬁgﬁﬁ?ggéy t hat can
selectively bind to a SNAP-25 havi ng a carboxyl -term nus at the.Pl residue
of ¢ neneiiadly RecrabifuducbiniE. ret i Bufiy St B kb s o
further aspect of this enbodi nent, an a- SNAP-25 nonocl onal anti body that
can sénctaciylateyisphaiaylipethacorag. bButhlaplipepthyl eagthaskylntet dearylnethagrylaise glyeidyl
resi due of the BoONT/ A cl eavage site scissile bond produced is an |1gG

subt y pecthdenylate hdicydspacing] mEthabiykite phedil methacry@MAP- 25 | mrune response
i nduci ng conposition further conprises an adjuvant, such as, e.g.,

pol yet hyl ene gl ycol (PEG, nonet hoxypol yet hyl ene gl ycol , or
ol Jvi myl N SRR pbagTe o aBTe PRI RS YL FEUBR et e AP RS BrseBFtsuci ng
a- SNAP- 25 anti bodies that can selectively bind to a SNAP-25 having a

car boxiam thergipuneongistingef ehyleessplgheolsfin chrol YR/ Mdprenxlapfealgha ele§gi ssi | e
bond conprises the steps (a) admnistering to an ani mal a SNAP-25 i mmune

r esponrspolymerscilngationiogsn télert coopmiaits) thesbaShNady 2i6r pap cdoherikramienyy ngore non-
carboxylated Ctermnal glutamne linked to a flexible Iinker and a carrier
pept i golamperyeiefint.he flexible Iinker intervenes between the SNAP-25 peptide
and the carrier peptide; (b) collecting fromthe animl a sanple containing
an a- SNAP- 25 anti body or a- SNAP-25 anti body-producing cell; and (c)

i sol ating thespgciSnaPmbalimantshpalyotefigm susk asapplyaropylengn palypdziensf cepsilgmers
enbodi ment, the a-SNAP-25 anti bodies that can selectively bind to a SNAP-25
havi nghaeafaadzbblyhdsethedenf) as atelltah ettlenegsopidencodietcherfddyii¢ A mheby agpe. dhtseme
scissile bond is a polyclonal antibody. In anotheraspect of this

enbodi ment, a- SNAP-25 anti bodies that can selectively bind to a SNAP-25
havi ng a carboxyl -term nus at the Pl residue of the BoNI/A cl eavage site
scissile bond is a nonoclonal antibody. In a further aspect of this

enbodi nent, a- SNAP-25 nonocl onal antibody that can selectively bind to a
SNAP- 25 havi ng a carboxyl-term nus at the P1 residue of the BoNI/A cl eavage
site scissile bond produced in an 1gG subtype. In other aspects of this
enbodi ment, SNAP-25 i mmune response inducing conposition further conprises

T~



regul arly spaced intrachain disulfide bridges. Each heavy chain has at one
end a variable domain (VH) followed by a nunber of constant donmains. Each
| i ght chawo 2bmgl0z748ar i abl e domai n at one end (VL) and aPcorusc@oo2desai n at
its other end. The constant domain of the Iight chain is aligned with the
first constant domain of the heavy chain, and the |ight-chain variable
domain is aligned with the variable domain of theheavy chain. Particular

am no acid. residues a elieyed to fo an interface between the.|

cha o <Ay PG AR SOL oI ToBerhers Pog brs dercrived in UL pat
antigen-recognition and antigen-binding site is contained within the

vari ab¥e el RsispiedttaElgan; %@hﬂenwwepq yethgleps, (HPEEheast desquifed inrGgngat No.

i ncl udes a dimer of one heavy chain variable domain (VH) and one |ight

chai n 4/Q¥6L688] issudd b Andértn); heteragegbdyslynomaded dinemt loasdapsityapolyethylEae ALIAORE); n
conprises four framework regions (FR), which |argely adopting a b-sheet
confi gufepddedBousBorbigeched biyrat héwelihye tyiaityapbBethg@inoNSULDRESN hbalogel00as
connecting, and in sone cases formpart of, the b-sheet structure. Each

hy per @t i abl, &idagic l&eﬂﬁfﬂa%&i@@oﬁﬁ%%%ss?%Bgég?&f&ﬁﬁg nERHEES AR Anlr

conplenentarity detérmning region ( lectively, 1t the

t hr ee-di nensi gnal. _confi qguration of .the six regions that define an
ant | oSBT G e Pel RS Wiy GhdreaeRirte Vi o e ot Suhiedth us.
ant i genbi ndin pecificity. See e.g., Cyrus Chothia, et al., Conformations
of | ﬁhd&%é&ﬁ@%ﬁé@%%@ Eherdigilonges fatlich 25 scemesyied Sorpingby refeisaey
Elvin A Kabat, et al Sequences of Proteins of I|Inmunological Interest, 5th
Ed. PabiliheghHergbsure, Seevindieal paditnasivadl effrydanietnol wsers findHeepal imeBeuple stilow NEnsity
(1991), each of which is incorporated by reference in its entirety. The
const gotyednimie(EDPE) bhethglen¢ biaglyacataee pdymenvBVWAOA directly in binding an
anti body to an antigen, but exhibit various effector functions, such as
participation of the antibody in antibod¥ dependent cel | u] ar cytotpxicity.
[056] A tarlfethenpitigear rbRABENL. theBasshelsper iptve fYicxampls- b ebylengvivyl cal | ed
epi topes, which are recognized by the CDR-forned antigen-binding site. As
used RheeteteriEVay) bagadi pobyreersi & ehercnybagiinsentp.tthe basa tpolyerdr enagefosewiunplat be and
refers to the site on a target antigen, such as, e.g., a peptide,

pol ysadsiakteahdrackylpie dERRYttAkdd pdymeds e dubther papaliheentbodbpens ftheethyleaé-ng t o
an i mmunogl obulin or T-cell receptor or otherwise interacting wwth a

ol eCllfha JRARICRBLRO WAt fitlex SRBIET Bd QRYIbYe-BhBALS cltf e HekéR! 8NthPIRAL-BREnd12S
a different structure. %hus, one antigen nay have nore than one

corre i At 0p7 i i .
bt or SUENZEES SRS ers Tt R PR AR DB I foetin 1o
species aof antibo capabl.e of binding to a particula ntigen. B

o | nieOPORTeEE: PO i AsoRy oG o broh e BAER AR5 6ReLy prr
bind to at least two different epitopes. As used herein, the term

" monodMemwRIyNgit i body" or "nonocl onal antibodi es" refer to a substantially
honogeneous popul ation of anti body nol ecul es that contain only one species
Aot POty SARAR! Gn0 cRhASLAG AL G e ABLLIRR deafipre. 1% WOA Yt

ant i bodi es "conpri sing e population are except 'for poss

nat ur al occyrri nmut atj ons that. may, be present i i, N0 nmounts. By, .
ot | el o B e e Mooty b dean bICS: o aRt Fobed MR dicobitine
anti bodi es are highly specific, being directed against a single antigenic
si t e. PPUY tHerhedem 2P o é&%"t@- altmess m@’qgegréqi emapdigienfsp Bgireating peiRt ek B befeten
antibody is directed against a single determ nant on the antigen. In

addi t 40rantl@5t®ei r specificity, the nonocl onal antibodi es are advant ageous
in that they may be synthesi zed uncont am nated by ot her anti bodi es. The
nodi fier "nonocl onal " indicates the character of the antihody as being

bt i ned { MDATGPSlRYF SR g srea LR S Br A G RS DGO g | s
not to be construed as requiring production of the antibody by any '
par t i ¢uligrisgbpaeigrizadors haxmgpnbstantially piofsér orrilyleag spaisasess “babsymtigys ghofastic
accordance with the present disclosure may benade by the hybridoma net hod
first plgsdmebeghdnyeskoidaes that thalsequbQ7S)haa ol isota2 66 tri@5 mnoy memyredeb ynBd NNIR
reconbi nant DNA net hods (see for exanple: U S. Pat. No. 4,816,567; U S.
Pat. No. 5,807,715). The nonocl onal antibodies may al so be isolated from
phage anti body libraries using the techniques described in O ackson et al
(1991) Nature, 352:624-628; Marks et al (1991) J. M. Biol., 222:581-597,
for exanple. [058] Thus, in an enbodimwent, an a- SNAP-25 anti body conpri ses
a heavy chain variable domain (VH) and a |light chain variable domain (VL)
that selectively binds to a SNAP-25 having a carboxyl-term nus at the P1
resi due of the BoNT/A cl eavage site scissile bond. In an aspect of this

I Y L N o - A=~ 1 ™~ o~ —~ A=~ 1 I~



CDR1 region, a CDR2 region, a CDR3 region, or any conbination thereof that
sel ectively binds to a SNAP-25 having a carboxyl-term nus at the Pl residue
of the BoMb/28wciogmsage site scissile bond. In an aspect pofi/ushow/oensiodi ment ,
the light chain variable domain (VL) CDRLl region is SEQID NO 103, SEQID
NO 104, SEQ ID NO 105, SEQ ID NGO 106, SEQ ID NO 107, SEQ ID NO 125,
SEQ ID NO 126, SEQ ID NGO 127, SEQ ID NO 128, or SEQ ID NO 129. In

anot her. as odi.nent.,, the |i ht chajn.variabl e donmain (VL
oo T dan é@‘i@w Tt (eaen PR oo Bl B iR Sy TR et
111, or SEQ ID NO 112. et another aspect of this enbodinent t he Iight

chai n thatrabat @9gcwdiin al(mirizf;r tiye giresterithansihout GoROlsoree trgEmarepvelEknayay
SEQ ID NO 115, SEQ ID NO 116, or SEQ ID NO 117. [062] In yet another
enmbodiimretart and aae SMARb&bLinafur iebardyles@éc Phico@Nb Y5, 5040 HE aud Teitatipealdubficdt®inng
a SNAP-25 having a carboxyl-term nus at the Pl residue of the BoNT/A

cl eavage WOWB/EGHSShieh kgado thelisaic@sRgaéncefin tehing ofbodi Uil th thd dipoBRidrope
conprises SEQ ID NO 32, SEQ ID NO 33, SEQ ID NO 34, SEQ ID NO 35, SEQ

I D NOpR€oul e h%ﬁ@eieﬁnﬁ@dbgmc NMRRpasRect of this enbodiment, the epitope
conprises SEQ 1D NO NoP 40 'SEQID NO 4 1, SEQIDNO 42, SEQ
| D NO 43, 9r ggusse bove

surroundi nd 15 Pé%ﬁiinxfawéa@%f@%go emeprrr%a e RTR BT e DGR R 0o
P3- P2- Pl1- P1'-P '-Ps'-Pnr- i Pl- P1' representing the scissile
bond. 1610 @i@éﬁﬁa@éaWdB@W%daftcﬁémiheéﬁTM Ryl 26P éatvvafe Corlouk el i duliidenl
conprise a fragnent including the P5- P4- P3- P2-P- 1 sequence and a
f r agnmemtues med wwdbranget fremRL1 +dPl 2g/ PsniRPMePsie . indsdaddeteih end dinglotdaeheta@n nfor

"a- SNAP- 25 anti bodies that selectively bind to a SNAP-25 having a

car bO)éthnfﬂ%r e Mokt Bdw tNE calbd @S dUBwerf lithli®f BANVA Anfieay 80eo/$0 hEmfted, 50156
bond" refers to a-SNAP-25 antibodies that selectively bind to any SNAP- 25

ot 1 S PIRRED %@“@%@%&‘épﬁ s T I?ﬁ“*&fﬁ%'&?me o

‘- Ps' V Ps uence or to hayi ntact P1- SSi
bond %lnate%o’f{ﬁ‘/ aHin \t}%?d’éo%ili alliéa sﬁlac ‘i\i m’i%ha‘ieearrii?“ °§r{iﬁ\‘i5 ”2@1 ré‘?ge
antibodé refers to an anti body t hat selectivel¥ bi nds to a SNAP-25 havi ng
a car 96XV ot 8] hpnutes; prig tB‘%ié“@cr%{tVec@Pipé@db%‘é Rhg-Jefif erRohaneraYFVEEQ | D
NGO 5 . As used herein, the term "a- SNAP-25 204 anti body" refers to an
ant i baaglt igratate el @ctrim@l()fokﬁ tod$ g/t miBIAP- 25 havi ng a car boxyl -term nus P1
residue that corresponds to lysine 204 of SEQ ID NO 16. [064] As used
herei n, thahegispylarlapsialolefiy copodfriérshat a chavillngtysinuhd guge ef frémtat Goast 1
i nfl uence or reacting inonly one way or with only one thing. As used

her ei nercdbhiehyf REFht ({%@ﬂe%ﬂfﬂﬁbﬁ/ oPANESL 2 J&Iles/é%b?% By er@érﬁ@&%lg}%’@@ﬁeﬂ%@e in

reference to an-antibody, refers to the discrimnatory binding of the

ant | b%?% ﬁjﬁ lteg's h%lrp % ?c%lgs?grrzu% ggh 11?(?1 fd%gl a?ﬂ‘é%g &hlﬁ) aﬁgr%g fr%ﬁ{ i ?Qrgi\,{nt%gl%elgﬁt(a

subst y cros fea arget epitopes

pepti de epito d her is about fiv m n aC|d

pept i cd5“6 é’B it Oi %fg‘?aéh ?’55%% B‘ir‘:fi“égg tw%g}{t%%iﬁeﬁt 8g§¥51061 oflegp ¢ nliaélzsé’t 7,
at | east , at least 9 , at Ieast 10, at |east 15, or at ieast 20 am no
aci dsJ Oﬂeyé@m)@@ aeiudep bergnang alisgiosed herermu Susxample, thejcrysedlipky @adedrama
acid residues that are not adjacent in the primary structure of the peptide
but ardewdrlonighf ltppgenhby weizho(aaheaepi fusipe obyt lnasy 2dbuleliesepoldpescent @heatarty,
or quaternary structure of the peptide. Furthernore, it is also noted that

an epifi9eeoMitdétst Ai:%még/gi@ma RO fer @it Qfhedt OuGIEH beaab el Jhllaggam)ashnapgsi d
sequence, such as a carbohydrate noiety, a lipid noiety like

e.g.
i pomlfﬁhﬁbf;%% érc Q\Jell ¢ @Shealbf fisPROFI&R M- Mh{?'s@ n%‘%@?eﬁ%@y@é@’i%a

i ke a pho o acid. In aspects of t

a- SNAPR- 25 ntib ctive bi nds . to a i.to ha

car bolyToY i a@%&tﬁ éﬁ Bl SRR bBu RN et AR ub e B it & R,
bond can selective y bind a SNAP-25 epitope haV|n? a carboxyl-term nus at

t he PYovlsy/pagy o5 PFFF@“%WPlﬁhbiaé%%%‘bfép ugipp af legy han 1 Jopdavieiaenp FPssrgpit the
|least 5, at least 6 , at least 7, at least 8 , at least 9 , at |east 10,
at least 15, or at least 20 amno acids. In other aspects of this

enbodi ment, an a- SNAP-25 anti body that selectively binds to a SNAP-25

epi tope having a carboxyl-term nus at the Pl residue of the BoNI/A cl eavage
site scissile bond can selectively bind a SNAP-25 epitope having a
carboxyl-term nus at the Pl residue oft the BoNT/ A cl eavage site scissile
bond conprising at nost 5, at nbost 6 , at nost 7 , at nost 8 , at nobst 9 ,
at nost 10, at nost 15, or at nost 20 am no acids. [065] Selective binding
|ncludes binding properties such as, e.g., binding affinity, binding

~ ~ " - YL A 1 0 4 s



1 x 107 M1 s 1, or less than 1 x 108 M1 s \ In another enbodi nent, the

bi nding affinity of an a- SNAP-25 anti body that selectively binds to a

SNAP- 25 epOtopelohasi ng a car boxyl -term nus at the Pl regcaos2ab/otties BONT/ A

cl eavage site scissile bond can have an association rate constant of, e.g.,

nore than 1 x 105 M1 s 1, nore than 1 x 106 M1 s 1, nore than 1 x 107 M
1s 1, or norethan 1 x 108 M1 s~1 . In other aspects, the binding

af finit AP- 25 ant i bo that sel.ectiv bi n to SNAP- 25

ot t oS B TR h o TR A SR BTey e Thus Pt PR B8R e i bage

site scissile bond can have an association rate constant between 1 x 105 M
1 s~1 vtesght (ahgaygf fysionsofiat feagt 21 fpglay(grang)-tp Jdpercent hyp@eight (ashept of fasippsf jgsg s~1
to 1 x 107 M1 s 1, or 1 x 106 M1 s~1to 1 x 107 M1 s \ [067] In another
enboditiantQ Joankes/goamydion g the hlternbtyven fhegmomyl SADpIRE0lafit comdymetaty beleect | vel y

binds to a SNAP-25 epitope having a carboxyl-term nus at the Pl residue of

t he BeNktaAlifityeiauBgingt bEfrs@i a8 Sdakte] patsht ©Rveldit €a RealbSASHAGIFAL jeast 2r at e
constant of less than 1 x 10 3 s 1, lessthan | x| O S1, or less than 1

x 10~ , i f of an
st 58 B Body PRERTECTIE Garg BIREY Y6 B ST HR AL by

carbox r m,nus._at of the BoNT/ A ¢ site ISSI|e
bond céftﬁf B0 B o Bleidfipht Pt%ﬁn thﬁyr@srnmeantv %nystaﬂmﬁ t%@ls Hi ST IR 104
s 1 ESf than 2.0.x 10~-4 s than. 3.0 x 10 ss than 4 X
10~4 deapt T pprsend bypugiely (p hﬁatféﬁ%fl%tqf at lqaé%?smlm%tégr@nbtoﬂ H@Q%lt é’welghté%lgeatﬁ
7.0 x 10~ 4 s 1, less than 8.0 x 10 4 s 1, or less than 9.0 x 10~4 s~1

| n andufienr okletsabiimbhiqulesigram);rdiimgeafteinalives thef prapylanggnpm-oBliagep@yay: masnt
selectively binds to a SNAP-25 epitope having a carboxyl-term nus at the P1
resi dihaveih ctyhellBolWin Aeclegy/efgeors iat keag di pesdehebpanidhcarhdhavffusiodiof aslsmeRat i on
rate constant of, e.g., nore than 1 x 10 3 s 1, nore than 1 x 10 4 S1, or

nore tjbaas/ rai‘n)l@ﬁ%eﬁ:eﬂtb WEight A9ka@TIBGSS oPfesd s 8 STTRAREARM ). THe F;litsiteﬂﬁlﬁi&g
affinity of an a- SNAP-2 antlbody that selectively binds to a SNAP-25

epito 9 ge
ort o TR IO LR AN AR B Ao AL B i Eoldtle bR
than 1.0 1, .0 X . re tha : 104 s 1
o et et ot eyl fad PREES yi Gostigd Soph ol b QRSO 4 s ror e
than 7.0 x 10 4 s nore than 8.0 x 10 4 s 1 or nore than 9.0 x 10 4 s \

[ 068] CPHCAMBENe EXemPIY sRIAenomaieutizeditn gragnrfrie (e @fopéztpnalamml@tﬁ ant i body
that selectively binds to a SNAP-25 epitope having a carboxyl-term nus at

t he Prope@ginduaredl,, aeC.BoNTh Alpbh-ekfmgefos exange. Ss (O.eCdmmddCscaphahaefnsan

equi | i brium di sassoci ati on constant of |ess than 0.500 nM |In aspects of

thi s enbodiTrehopyldiR/dpHadslefn adpfolyrhércoaipriaes fRormNAB-42peaRhi (Bo|Yighhéttone or

sel ectively binds to a SNAP-25 epitope having a carboxyl-term nus at the Pl

resi dlt'l?orgfalpthg%lmnﬁm%hﬁ?sv 308 i $iud G bl HORG cCaRoRAVE RN agh ﬂetctemn ey

dlsa5500|at|on constant of, e.g., Iess than 0.500"nM Iess than™0

| ess th 400 n han 350 ess l.ess han 0
Y es S her %%dls dehsegel ’han tilf'-\;forit%nsoéne or?telbt CfB 6)6 fli\%m oner hml?

t han O.

In anot her enbodlnent t he bindi affinity, of an a- SNAP-25
ant i b&d W%Qtt PEEIR P MAASY PBICRs 4 11 fit BRISPNMS W %ﬁrgewf MR peicet, or
carboxyl-term nus at the Pl residue of the BoNT/A cleavage site scissile
bond cegli@eeserifoaquppédinitaf 40 waiehbperaeritor weight pacensf3Onpeightiiestent 2800 nM
| naspects of this enbodi nent, the binding affinity of an a- SNAP-25 anti body
t hat seligtipexcehty 20 wedt percaqtsmwei%!it ppcdmpi heightngraene ar Boxaighttperceht Ur at
the Pl residue of the BoNT/A cleavage site scissile bond can have an

equi | ieRfihpI Gk $ASSRGeAIHRLISRNSS RN Mm@ conPries frof 8o 35 pBrLnEBOwsivht sfne ot han
0. 450 nhdphnre than 0.400 nM ngégithan . 350 nM nnrg t han 0. 3%% nM nore

than t ) %@ﬁﬂ” 100 nM
nD(r?ré&t@ %a‘)ﬂ Mé) lég@ nﬁm%&%{)ﬁi tﬂ%ltt&géttgv'tehglr% %%’;%%rfgﬁrﬂa &%EC In |%g
afflnlt %n 1§NA§ tlbod%:%hat selecHlvel% bi nds to a SNAP- 25
epi toISB 8@?3 fFm ldgp 8%8?!3“ Wi ot ofe pfmogs alphasplefin CBWOP%C%O‘P\WP@ cl eavage
site scissile bond can have an association rate constant of for the intact
SNAP-25 of, e.g., less than 1 x 10 M1 s 1, less than 1 x 101 M1 s 1
less than 1 x 102 M1 s 1, less than 1 x 103 M1 s 1, or less than 1 x
104 M1 s \ In another enbodinent, the binding affinity of an a- SNAP-25
anti body that selectively binds to a SNAP-25 epitope having a
carboxyl-term nus at the Pl residue of2 the BoNT/ A cl eavage site scissile
bond can have an association rate constant of for the intact SNAP-25 of,
e.g., at nost 1 x 10 M1 s 1, at nost 1 x 101 M1 s 1, at nost 1 x 102 M
1ls \ at nost 1 X 103 M 1 S \ or at nost 1 X 104 M 1 S \ [070] B|nd|ng

o,



nore, at nost 4-fold nore, at nost 5-fold nore, at nost 6-fold nore, at
nost 7-fold nore, at nost 8-fold nore, or at nost 9-fold nore. In yet other
aspect s ovothisgiogr®odi ment, an a- SNAP-25 anti body that ®erasténwakpibi nds to
a SNAP- 25 epitope having a carboxyl-term nus at the Pl residue of the
BoNT/ A cl eavage site scissile bond has an association rate constant (Ka)
for its epitope relative to a SNAP-25 not conprising that epitope of, e.qg.
at nost 10-fol d nor st .100-f ol d nost 000-fold e.or at
st TEB00YE diePrnknClp o o5 GORINGIEEPURLES FPE 1 {p PoatFh DRisEPD B e
anti body that selectively binds to a SNAP-25 epitope having a

car box¥ymareplpharglefigrcomenomers; asindhealirnatiye. Be RIYPXl@rEIRaracts) ¢apobpas| | e
bond can al so be characterized as a ratio that such an a- SNAP-25 anti body
can dicsmprisgsriaine 3itd 20 hiPatAsy we@ihtogene el atore/@phookfiSNoRoAGMAGE ooy | Si ng
that epitope, such as, e.g., a SNAP-25 epitope | acking a carboxyl-term nus
at theltthaties tlw{ﬁop;tleltdmpﬁabﬁﬁﬁc@}b(ﬂymag@)rﬁprtses §56inSBid 1B Rocht BY waighhbPorb
epi t ope haV|ng an intact P1- P1' scissile bond of a BoNT/A cl eavage site.

I n aspeeiste fbhi Biefin®BRRIbARAL . an a- SNAP-25 antibody that sel ectively binds
to a SNAP- 25" epi tope haV|ng a carboxyl -termnus at the P1 residue of the

B, 55 e R B bt oG08, S PR POFRBF LAty BB, Pl

at least 2:1, at |east 3: 1 least 4.1, at Ieast 5 1 at | east 64:

| east 37 WEIghhpvqragesolgeylar \3@@?@%#@3% nugbey gz feplqculagiwqighd Ml hof 3a§ of'

| east 20:1, at least 25:1, at least 30:1, at least 35:1 , or at least 40:1
I n yess: i@ﬁh‘éﬁ“@i@%ﬁb’@t@ of lessh psineampthgl altarnativarirom S94P345 ant | body t hat

selectively binds to a SNAP-25 epitope having a carboxyl-term nus at the P1

resi due of Subk pBeMbhéatpheaveecopblyenescagSuitieer dosudibbdin detiisnditigUSp@ateht ci ty

ratio for its SNAP-25 epitope relative to a SNAP-25 | acking a

car boxyds: s%t)rtswﬁn@é stmsﬂndoﬁﬁirﬁt@@h@ffeutWre@%@eAs&t@mg@n%tpﬁa%wfﬁlsl le
bond of, e.g., at least 2:1, at least 3:1, at least 4'1, at |east 5: 1, at

52! b deatiplsy oA B ﬁt%aztc%gn@%ty, el St
o e e Foo RS BEREELE o TR SR 2

carboxyl -termnus at the P1 residue of the BoNT/A cleavage site scissile
bond H&@n%ernb%nﬁgt sauppylene/alphagelietin copolymers grgafouthsr ehgracisized as gAMRISIAGD a
SNAP- 25 havi ng an intake P1- P1' scissile bond of a BoNT/ A cl eavage site
of , e.§) betateeh 6@ snd Rsdthamtl 00,gausteraBlylbetaeen ¥hatd 3 dnd radrelpeefstabhy; befwedn §5east
64:1, at least 7:1, at least 8:1, at least 9:1, at |east 10:1, at |east

15: 1, aall 9bewsikht rdent aitd deais bd %nﬂ-pro?ﬁlethe@ asd (Bbetweenddredt@aiin 26 dnd 00, at

| east 40:1. [073] Binding avidity, so known as functional affinity,

ref er $,deBrabReetWiBnt PAfd 200t drd g refe N b@RAen RiAE1189nd LV ENILR REWRS b@ween 4
mul tival ent "anti body and |ts ntigeh. Anti body nol ecul es can have nore than
one bin and n antl ntain
ror e eRAASaE ebiRer b e eried A gl e Oé%”fate I L1 nT By epends
on the binding affinities of the individual antibody binding sites, binding
avi di tognfaining emaverageiofiat kens O dprsferalily an aysyagesoft feastR0Qmandyaery-paeferaghn

i nteractions nust be broken sinmultaneously for the anti body to dissociate
conpl ehalyragt of atdeasnll.0,) long chdihbtanehesd-080&RaI 2 rtant. Bheynakimatm sembert oflehgy
binds to a SNAP-25 epitope having a carboxyl-term nus at the Pl residue of

t he BehdihArslcaaviadie §ﬂog?leﬁ§in$c§r HI§mRP RChok Bfti s ket idéBhiYioR o ehid @vedionabst al |
epi topes for that antibody Thus, in an enbodi nent, an a- SNAP- 25

ant i ngIMha o n§Nég e@él’s%Hég‘réhgﬂlybrﬁllf@ﬁss/ﬁ%(ﬁ%tdlV,Ellb}ﬁn@' ¢ elcﬂBlg%NﬁlA frhch, age

epi top |ng a carboxy m nus at t P1 residue o

site scissile.bon ecl S0 S pP- nt i IS
an o SABTARRE " R wa@twﬁ off PSR posf s gl cfp Pl
carboxyl -term nus_ gl utani ne or an a- SNAP-25 anti body that sel ectjvely binds
to a Shebebyn brinelyiis uned heigingrefesy @&(S}taﬂt epgthypfgwe 39%). Gaebong fesythqa theyapaker of of
this enbodi nent, an a-SNAP-25 anti body is an a- SNAP-25 anti body t hat

sel ectively binds to a SNAP-25 epitope having a carboxyl-term nus Pl
residue that corresponds to glutam ne 197 of SEQ ID NO 5 or an a- SNAP-25
anti body that selectively binds to a SNAP-25 epitope having a

carboxyl -term nus P1 residue that corresponds to |ysine 204 of SEQ I D NO
16. In still other aspects of this emsodi nent, an a-SNAP- 25 antibody is an
a- SNAP- 25 anti body that selectively binds to a SNAP-25 epitope having a
carboxyl term nal am no acid sequence of SEQ ID NO 32, SEQ ID NGO 33, SEQ
IDNO 34 SEQIDNO 35 SEQIDNO 36 SEQIDNO 37 SEQIDNO 38 SEQ

NI~ 1 NI~ 1 NI~ 1 NI~ 1 N~



enbodi nent, the i mMmuno-based nethod disclosed in the present specification
has an LOD of, e.g., 90 pg or less, 80 pg or less, 70 pg or |less, 60 pg or
| ess, 50 wQ 20r0/10ess, 40 pg or less, 30 pg or less, 20 pgCorusb@sm27410 pg or
| ess of a retargeted endopeptidase. In other aspects of this enbodi nent,

t he i munobased net hod di scl osed in the present specification has an LOD
of, e.g., 9 pg or less, 8 pg or less, 7 pg or less, 6 pg or less, 5 pg or
|l ess, 4.pg or.less, 3 pg.or less, 2 or less, 1 or less of a .

ot ar SOBEs Brin FEBPraads FOf mrayanle ot mBRy Bl Lot Ehe i Ser Bcharkpies pid

i mmuno- based nmet hod di sclosed in the present specification has an LOD of,
e. g., lonmchain byianghes ef atdeast pryen (7)) cagons g Iengll, byt thess ackpogespsphaveshart clpin
pg or less, 0.4 pg or less, 0.3 pg or less, 0.2 pg or less, 0.1 pg or |less
of a betmhgesfanlesisopeprbaiaseleng®7 Such propyenbelphaspeot copblynivirsare Mintitkirnent |
t he i muno- based net hod di sclosed in the present specification has an LOD

of ,  e.dgscribd@th Mdvhiy inltRSE. N Prd\@sisnal PateRVAPPlidaBisS Nol 60/08899BshdMcdHationsls or

| ess, 70 nMor less or less, 60 nMor less or less, 50 nMor less or |ess,
40 nMP%Een'A?ﬁﬁic%oﬂ ﬁ@.SPC§@J§0M(BQS¢9?%§C}p(5f Vg is igcg)l\rptl)\fla%ﬁ h%f'e%?b?fef&%ﬁ&a 10 nM
or less or T'ess, 9 nMor less, 8 nMor less, 7 nMor less, 6 nMor less, 5
M or | 5.y, 4o P el E8B0aitheRN! R h&SRny e MeOfrob R3eraBha-HehN Bhol 627 2fy, 2
ret arget ed endbpep 088 e N o Her aé%é% < of PHPS e%%g ent, “OPhgMmet mays

i mmuno- based nethod disclosed in the present specification has an LOD of,
e.g., fgwamwegge Pég@}-crgmﬁwpe}ymeé%fl MAYGABRA W?t%%qmteﬁée% hedr 1025 In 500
pMor |ess, 400 pMor |less, 300 pMor less, 200 pMor less, or 100 pM or

| ess ofcfarredembebmentts cthel oppdipte piartanay be Gomeld tad ¢ singhorepirefeedodi nent ,

t he i muno- based net hod di sclosed in the present specification has an LOD
of , e.egnbodibhtpMicanelkiag poinDthap bk betwees ¢ aBO8PHMT.or | ess, 70 pMor |ess, 60
pMor less, 50 pMor less, 40 pMor less, 30 pMor less, 20 pMor less, or
10 pMor less of a retargeted endopepti dase. In yet other as?ects of this
enbodi ment N OHE! pigRiFbeBBERAUMCHEL HBP BIOSTE FRROAYMS, & HrectBY BB ANIBIOCKf i cati on
has an LOD of, e.g., 10 pMor less of a retargeted endopepti dase, 9 pM or

| ess, c8ppMmer, shedsas, thgsepivbarbell ér the lgtepMtional| Rubbcat®ngie. SV OLRE0IM 23 ndU.$ esss,
3 pMor less, 2 pMor less, or 1 pMor less of a retargeted endopepti dase.

[ 079] Phkeat Mppli¢asionfSerjalad. il 76835 h-OPe @ee at the bhowsd yman dcheldfingiiedd
concentrations of analyte in a sanple or specinmen that can be neasured with
an aceepsighkrmh®¥ehn efhyRacMLAEHN BlclpBIyRfeL:Si Oon. The lower limt of
guantitation retfers to'the | owest dosé that a detection nethod can neasure
consistently fromthe background. The upper limt of quantitation is the

hi ghest do<® t hdrviagddtleM. form gberdd ahontehs.at dcastomsimseleng pginb dinpimedegrees
saturation of the signal occurs. The linear range of the nethod is the area
bet wedTeldile ahdaaensandd, til @ranpyeibid deftiingtedf witfueintthd @irherival dieesl dfMgadndrdange i s
cal cul ated by subtracting lower limt ofquantitation fromthe upper limt
of quaBkkiRhl@g o A% baBgndhgein, the term”signal to noise ratio for the

| oner asynptote" refers to the signal detected in the nethod at the | ower
limt of detection divided by the background signal. As used herein, the
term "sign C i e apper asynptote” refers to the signa
detected i ?%%g@gﬁﬁéﬁgé(tﬁke%%%%@) I |Bir3n t of detection divided by the
background signal. [080] Thus, in an enbodi nent, the imuno-based nethod

di scl osed ip the present .specificati an tect, the. L of t arget ed
endopept i ddle at SREIAE ERbebF R F AR AR A s cap @R s LY APEEEE ve
contral .or blank. In aspect of this enbodi yent, the inmuno-based nef hod
di scl dugeniA twg,mnéw?ﬁa SPuHity-ihtn apeRes s eghingfl as hegempaigtiyse dléfﬁerqnég s,
9 ng or less, 8 ng or less, 7 ng or less, 6 ng or less, 5 ng or less, 4 ng
or | edstwegn e toHedt &4 pakagd dhe thbest CRY WA pedke wheigin the nemarigadtvalyies of AT
endopeptidase. In still other aspects of this enbodinent, the i muno-based
met hodndiASThosegthe folldveng resdonishippeci fi cati on has an LOQ of, e.g., 900 pg
or less, 800 pg or less, 700 pg or less, 600 pg or less, 500 pg or |ess,
400 pg or less, 300 pg or less, 200 pg or less, 100 pg or less of a
retarget ed gndopepsd(ars e 62181 forNHh@eatasies L&rodhd upits 180myedi nent, the

i muno- based net hod disclosed in the present specification has an LOQ of,
e.g., 90 pg or less, 80 pg or less, 70 pg or |less, 60 pg or less, 50 pg or
| ess, 40 pg or less, 30 pg or less, 20 pg or less, 10 pg or less of a
retargeted endopeptidase. In other aspects of this enbodi nent, the

i mmunobased net hod di sclosed in the pdesent specification has an LOQ of,
e.g., 9 pgor less, 8 pg or less, 7 pg or less, 6 pg or less, 5 pg or |less,
4 pg or less, 3 pg or less, 2 pg or less, 1 pg or less of a retargeted
endopepti dase. In yet other aspects of this enbodi nent, the imuno-based

~N~
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| east 99% [084] An i mmuno-based net hod di sclosed in the present
specification nust have a signal to noise ratio for the | ower asynptote
that is swetosriocaBly significant and a signal to noi sepcatiseoor74he upper
asynptote that is statistically significant. In aspects of this enbodi nent,
an i mmuno- based net hod di sclosed in the present specification has a signal
to noise ratio for the | ower asynptote of, e. g at least 3:1 , at |east
4:1 ,at le : | east | east 7: 1, "at least 8:1 , at | east
9:1, at Ie2§ﬁ2%8: ?“2#13@5§fﬂT3%§0§% at least 20:1. In other aspects of
thi s enbodi nent, an inmuno-based nethod has a signal to noise ratio for the
upper asynptote of, e.qg., at |east 10:1 at. least 15:1, at_ least 20:1, at
| east 25: 1,Whgteip élﬁ:s@Réig:TéF psek peigg detgrmined ugipg pelgatt SAsTopnt ofi the gugplaiys 1 at
| east 50:1 , at |least 60:1, at least 70:1, at least 80:1 , at |east 90:1,

or at pobastr, AGGf ess than Sgwatent&ahd polamer bagng 208tkentifizle CRYST AEpeak, than theeast
300:1, at least 350:1, at least 400:1, at |east 450:1, at |east 500:1, at

| east (GOVSTAF @¢mpdratieatsdinds®0°CL.or[ 085] The specificity of a nmethod defines
the ability of the nmethod to neasure the analyte of interest to the
exclusion of other relevant conponents, such as, e.g., partially-active or
inactive ang yt @ecinkhfamelefcdd vy &Nel@itlc&em‘éﬂpﬁedﬁ%%eh?& 3009efiehi dtiEaYr;I_ fd an

anal ytical nmethod to drfferentrate vari ous ‘substances in a sanpl e

l ' near 251)5 nﬁasr%ew restsﬁ)nargb]]dw Yllrh %? ﬁle e?ﬂ)ller{e?é Y ehﬁ 11t1t91q)t0}_ﬁ{1§‘ ﬂfdrlﬁl%dgyaz

erratrca transft or mat’lt on, proport

conce tratign of a a te i.n the . Thus in an e

undeBabet nerHBIoR Bt WA B alBifed Subf Fote Pl SunHE e ngui sh
a fullyactive retargeted endopeptidase froma partially-active retargeted
endopdpiowias selprnship, whengthylesdy-glefin datgrpobmosr deingesyhstammiky dree|of & sTosa i

| ess, 30% or |less, 20%or less, or 10%or |less the activity of a

ful | y-phete: ve retargeted endopeptidase. [ 086] The ruggedness of the nethod
is the reproducibility of the test results obtained for identical sanples
under normal (but variable) test conditions. Robustness of a procedure is a
measur e of Ret>sl4@ap@edtdy; dro remai n unaffected by small but deliberate
variations in the nmethod paraneters and provides an indication of its
reliability in normal usage. Thus, whereas ruggedness eval uates

unavoi dabl gghangg@sin %QﬂM@&ﬂQ&&mﬁMﬂMm&&ﬁﬁuéﬁbaaﬁ&ﬂh@%g&ﬁﬂﬂﬁﬂ%ﬁWM@iﬁ&hwnmed
paraneters eval uated by ruggedness and robustness include the effects of

”eez‘%{sﬁlQ%EF REMDAESA ih iR The ﬂr&%ﬁ%&hﬂ atn‘%‘ <1f dhbfrer L&R&ﬁ%taylegﬁftS

reagent, “sanpl’e preparation, sanple stor passage nu ots of

re-targete n var b|||t wee urifi on

ar i aBFRE RO B A Ry PR pa ?&r e}sefﬂs@ & b8 S berueen hgsed
assays include the cell bank (beginnin m_ddl e and end of freeze), cel
passagamp éspaperatuss | wheieifispig coawafable raegcrm etylsag ipfeipeler hAvRE tieiays i n
culture), cell age in flask (waiting tinme to seeding), incubation tine,
diffemenmngmaﬂesmdémtmgshmétad@umbsﬁbiambnmhmcamdn@n@ﬂmewotQmsa@&hbswmvhe
system suitability of the method is the determ nation of assay performance,
i ncl ugohgndrheithiar foosendne ef thht sfaRgehyBnanodléfsintdpdpinss; opver tinme by

anal ysis of a reference standard or reference nolecule. Systemsuitability
is stressed in FDA guidance referring to the fact that equi pnent,

el ectroni Cge) asH@YinparsthgBRsSuluandsTanpl ess 49, ARl Alslye BbdukeRB0( 4t &-an
integrated system stemsuitability can be eval uated by testing for

paral | gh N tllgér}‘gﬁ{(}rlé ?aﬁe rgjf’p(bﬁ’t’é | 861160 "’@Qlfe‘?ﬁ’fﬁ lﬁ{?ga?]lgé o# E'l?qﬁl'i ?EF’[B%PSM 0:1.

seri al erence an ser e sanples

shoul d grv e tokpaﬁallel curves. 87] Aspects of the present
disclosure ﬁﬁ}#@@ B&FPPO nE%PFWr ®m an established cell line. As used
herein, the term"cell" refers to any eukaryotic cell susceptible to
retargeted endopepti dase activity by a retargeted endopepti dase or any
eukaryotic cell that can uptake a retargeted endopepti dase. The term cel
enconpasses cells froma variety of organi sns, such as, e.g., nurine, rat,
por ci ne, bovine, equine, primate and human cells; froma variety of cel
types such as, e.g., neuronal and non-neuronal; and can be isolated fromor
part of a heterogeneous cell population, tissue or organism As used

herein, the term"established cell line" is synonynmous with "immortal cel
line," or "transforned cell line" and refers to a cell culture of cells
selected for indefinite propagation fyxsoma cell popul ation derived from an
organi sm tissue, or organ source. By definition, an established cell line

excludes a cell culture of primary cells. As used herein, the term"primry
ceIIs are cells harvested drrectly fronrfresh trssues or organs and do not
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‘cell (s) that can uptake retargeted endopepti dase” or "cell(s) conprising
an established cell line that can uptake retargeted endopepti dase" refer to
cel |l s t havocar/wnder go t he overal |l cellul ar nmechani sm wireraisgoia/oeatar get ed
endopepti dase proteol ytically cleaves a SNAP-25 substrate thereby

i nhi biting exocytosis and enconpasses the binding of a retargeted

endopept i dase to its receptor, the internalization of the

endopepti dagse/r tor conpl.ex, nsl ocati o te

ondopept i 443k 1 TGN S GIRAERE faat st FRRSYeG S egadlldg%()nﬁd%fﬁﬂgmﬁ}?%?%sm
and the proteol tlc cl eavage of a SNAP-25. By definition, g@§ t hat can
upt ak esingtTdiEfo o agpdessidp thay sicelraption haying @@éockdnd%eof@h&iaﬁéé? ptosaberkks,
at | east one retargeted endopepti dase receptor and at | east one SNAP-25
subst rmatd e mdl&8%r vidigte diistrilarticanbhdVineaneateraband sbout 31 an est abl i shed cel |l line
are susceptible to retargeted endopepti dase activity. In aspects of this
enbodi nent, cells froman established cell |ine are susceptible to

ret ar get ed (endopapd itdaseagedloak ihlexbyteater Gan za&baull up @@ atMt 010 dndsismelecligss,
about 90 nMor less or |ess, about 80 nMor less or |ess, about 70 nM or

| ess %elé}ﬁ%ﬁrlﬁggﬂtl\/ﬁﬂ\/ml\ér&{ter tBSSafdlut 1 8ss, about 50 nMor |ess or |ess,
about 40 nMor less or [ess, about 30 nMor less or |less, about 20 nM or
less or less, about 10 nMor less or less of a retargeted endopeptidase. In

ot her aspegf %egtaﬁf? %ﬁﬁa&h%msaﬁe@?&%g&@ﬁﬂaf %Ig 2 th?eg %@]pggéf g&ﬁf PAlngP

retargeted endopept | dase ac out 8 nM
,. ab M | nM o bout
S ot Srving agotag el ' cith S equiomes B BREA mofiier. B E e Rl baPodi SRR el ass

of a retargeted endopeptldase In yet other aspects, cells froman

est ablba yigell nay, e anple Gemepts dleertnot gpl gelyeliliandepup i ReAS &remt asvi t v
by, e.g., about 0.9 nMor less, about 0.8 nMor |ess, about 0.7 nMor |ess,
about efth& avinomohes sy graffedimo@oBen I\E)@rmplws)plaalpolyple@m& imeMider bltessnotdivoited 0. 3
nM or |ess, about 0.2 nM or about 0.1 nMor less of a retargeted
endopeptditase-acAdidiead(HYeA pind, ethylend- @eMacighouéid copapmetsadiichyik fghsa@ avalabr Of

a stated item nunber, percentage, or termrefers to a range of plus or

m nus ufnﬁé} tH@{rQ&‘é?ﬁarEJ PRH@A&@R}E c%‘fnrﬁéi‘&aﬁ)f &t fbletrRih TREDOSNE RGRicalRBS A
or term[090] In another enbodi nent I's conpr|S|ng an established eI

i ne Wcﬁﬁha”kgorﬁme%a‘fi‘@%b%‘?ﬂ}]efg{g%pﬁft[?uqﬁ%‘?de N ACHIPES ok e badient

cells conprlsfng an I'ne can up ak

| ess or S ut 90 s or about. es ess,
Lbout M0 o Simiga Lo aLY N oo kin dpS F%gé%l}t Neboht068% 5 or

| ess or |ess, about 40 nM or | ess or |ess, about 30 nMor |ess or |ess,
about 4283nMiloand B8ES. 617, keshsof vebiguis ineprpveise heressbyref¢rerce ipfits gntigtyar@deed
endopepti dase. In other aspects, cells conprising an established cell line
possessemplaryalrsk ipblyntens inpludécbua beutot Bmitetl 0o, etlgdane edhyd atryBite(EX) dopslymeabout
7 nMor |less, about 6 nMor |ess, about 5 nMor |ess, about 4 nMor |ess,
about e%yﬂ*éﬂe%ethﬁ&ﬁethaﬁi?ﬁu{e (BEMNYAQ) fanh%ﬂ%alerféfbu@gh(ablﬁylale (E\BA))’ | ess of a
retargeted endopeptidase. In yet other aspects, cells conprising an
established cell line possess the ability to uptake about 0.9 nMor |ess,

about 0.8 n,pe eﬂlﬁ&ﬁmeﬁp %tbagc éol?Meana &op ex é'tcogl @is@ Qfar t;@lgﬁ’eflﬁlga\:'éte@ S

nM or | ess, about abou

| ess, .or s of a.ret d endo e ase ects
of t héop eegﬁ?updconéllSMls%?f cdgRne edic fid E‘%&%?C%P&I ety B ?3# %eﬂ{ BeahBhcer
l'ine that exhi bit a selectlve bin for . a retargeted endopepti dase
di scl SSRYYMRL ARG © B@éﬁ?ns BaErh ?@nghFéF?bﬂﬂén&f’s%’éHt IRAY.dPHex -CapR{ise a polar
"sel ectively binds", or "selective binding" when nade in reference to a
retar g)@b@bbf@rﬁﬁkﬁp@ﬁtfrmﬁ@,gr@m eamnsisting phethylese p¢riiinadid (FAB) pepatgmert ethylene-
retargeted endopeptidase to the indicated target receptor such that the
r et ar gedtedrdindepbaipotiase, dresnitdtat®ubdiessolj mblidedihodet @, thanbdse ppalyget may,
receptor. The degree to which cells froman established cell line exhibit
sel ectghv@layhph, RAVDIFRE adid mBhdEH elcash8d d&@@d}h%dﬁ@emamab@e RReaRiRthdi. t he
extent these cells exhibit non-selective uptake for a nol ecul e Iacklng t he
targeting domain of the retargeted endopepti dase. One way to assess
non-sel ecti ve uptake for a nolecule |acking the targeting domain of the
retargeted endopeptidase is to neasure the non-sel ective uptake of a LHN
fragnent. An LHN fragnent is one that conprises a Costridial toxin
transl ocation domain and a Costridialé toxin enzymati ¢ domai n, but | acks
any targeting donmain altogether. Non-limting exanples of a LHN fragnents
include a LHNV A fragnent, a LHNVB fragnent, a LHV C fragnent, a LHN D
fragnent, a LHhVE fragnent a LHhVF fragnent and a LH\V G fragnent. An
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[ 095] Aspects of the present disclosure conprise, in part, cells froman
established cell line that exhibit a sufficient nunber of receptor binding
sites on wheopl@asr® nmenbrane to confer sensitive and selpegtise@oerads ng f or
a retargeted endopepti dase. An equilibrium saturation binding assay
measures the total and non-specific binding of a |ligand at various
concentrations. The equilibriunldissociation const ant (Kd) for the |igand
and the ma inal.nunq%%%of ﬁﬁ t or ndlgﬁ é; , B can be cg{culated
fromthe spRSFHHE BRPRANMG Brs' aﬁ%rl?o M draY-€gF &$¥P 8‘?1‘313’3}%% & POSSRET f7s¢-
binding is cal culated by subtracting the non specific binding of a |igand
from tHedyestst esimicats Iytheraenlantig resies that mppincBie el yaars spntaning 44 gt ereqiitared
to reach hal f-maxi mal binding and is neasured in terns of nolarity. Bmax is
t he méondmalFonunxbmpleofpolyestdi pglysistiesy pe gsertredomiat fh eopteas omal rstehifiartenapcess
measured in terns of pnol/ng, pnol/cell, fnol/cell, or sites/cell. [096]

Thus, usihgammelaPees®dttan dighati diblosn gaytoesﬁtabbllaﬁ&eda gedikarletiioge &K Divbtraive of
sufficient number of receptor binding sites on the plasma nmenbrane to

conf efys g@%b&'tﬂﬁ éﬁ%esé’rhﬁ%éd‘/&‘) lepglenfe hOfyeelsSlrbM! le%g ‘Ppcﬁ% fas 1ycbf‘
aspects this enbodlne cells froman establlsh d ce I|ne xh|

:322)3( ¢ \f)g‘(l)lgf &0 mﬁ col1 fifpr%{)tylei a%ﬁyag ji?)fpr{gi)z}neg :l , 1 2 bu}aélg‘slpl anqg ;her b (t:anF(I'hblsatl 5-

| east 0.6 fpol/c at | east 7 frol [cell, at |east 0.8 frol/cell, at

| east PSN@NFAR Ap |qtheropené%ne1 éafg% hexgnediglsy defanediplsy '*’tnﬁed?dff%‘&di%b | Iy aere of

a retargeted endopeptidase. In other aspects of this enbodinent, cells from
an estaboipheae. ded alighatie gl My cantBireitoma) treabslut Secaghon atems.e Bbistrative of the

frol/cell, at least 2 fnol/cell, at least 3 fnol/cell, at |east 4
f nol / cigdit ,acidt thaeasty e fised|td (pﬁiplare e pobasterstaré mudldic el:ild, matonlieasd, shccinic acid,
frol/cell, at least 8fnol/cell, at least 9 fnol/cell, or at |east 10

f ol / %tﬁlthnc h@d, ddiyic haitgehidgy1 1 @asdnefe Rid, lasigeisd sﬁl%i&pe{%m laf@e8dechRQi{dic

Aspect’s of the present disclosure conprise, in part, cells froman

estab lat:ﬁlgedl L&H@lenﬁ)%h méﬂt%ethé ?1&%9&10 l §c1PQ n{a%/ %&{tgﬁtﬁ&neﬁ]QQ pﬁptc%ll neeclttoms.

activity t hat are nore an ce romt arent al rom

o LI Sl B z&sﬁ STt Bl afped)

passage nunber that exhibit a relatlve EC50, sen5|t|V|ty efflcac

wel | - dehi(etbrlens pelycds phpeist-e Polidictleae walyrolderingsd. dedehewapdiak @@lﬁt@@nﬂor
re-targeted endopepti dase activity that is simlar to the values for

r el at ipeby(&@giene gbrwsl sébercaty., @ther embydiments| ofddiki pregnt ppentiars ysppolyesteraredingr
a wel |l -defined dose-response curve exhibited by cells fromthe parental

cell Icon@irfiigoraliphatedh didle elcnas CTRIOXOL ng weisager ofv e, aall trhes SBreand 1,,4-
sim | ar passage nunber, where the sane assay conditions and the sane

re- tafcg@lbﬁ&aﬁm{%ﬁ&ﬁhbl@%ﬁlaﬁfeefré}ﬁ%e iywehdnRaseYs ar{ﬂ%hlaﬁﬁ UsTy, N an
enbodi hrent, cells from an establlshed cIonaI ceII |ne are nore stabl e as

conpar ed t m t.h rent al i ne ce
dertvea. 1 b baBoRBRR, e tiasarhE 30 Qi s Rl B Gisb el Bhar
cell line are nore stabl S conpared to the pare SK—N—DZ cell lipe. In
anot héPIRspagan SPO’EWﬁeélneﬁ‘:tHBEIY Frst refegsio %COFIFR%‘F ol V@EahB‘PSiS%Sﬁ%SoOW?I%ﬁ%Hre visal
line are nore stable as conpared to the parental SK-N-DZ cell |ine ATCC
CRL- 2E00XY gioupt premaeqde tis. afleashonre biispeinsaup peenplscle.om ganeedtsaph i shed
clonal cell line are nore stable for, e.g., at |least 5 nore passages, at

| east chthpooidispaasagedor atsatueast alﬂ;ﬁaﬁnrc@clpal@agfe,sarorahtid edsterd®yctiocempound
passages, at |east 25 nore passages, or at |east 30 nore passages, as

conpangfict Foskésen dt asPaHeent-8possedrbup.i Siechl dodiPonhid 6dh Bibstiaral if@edited Wig Was
derived. In yet other aspects of this enbodinent, cells from an establ i shed

flegga|0fg%lr hokd f$h- ﬂl'i&fe%&%uﬁ ﬁﬁgn?s %%ﬁfas fafdoen Qtronlsel%%o:gr %gsfs, ggl%igargg:ﬁls, at

nore passages, east nore passages,
passa e @‘é‘ nore passages, or at |east 30 nore passages, as
conpa %ﬁét%&ﬁ'ﬁWf i Il_zf')'arental cell line fromwhich the clonal cell |ine was
derived. [099] Aspects of the present disclosure conprise, in part, cells
froman established clonal cell |line susceptible to re-targeted

endopepti dase activity that are stable over a plurality of cell passages.
As used herein, the term"stable" refers to cells froman established
clonal cell line for a particular passage nunber that exhibit a relative
EC50, sensitivity, efficacy, well-defiTned upper asynptote, and/or a

wel | - defi ned doseresponse curve for re-targeted endopepti dase activity that
is simlar to the values for relative EC50 , sensitivity, efficacy,
mell-deflned upper asynptote and/or a mell-deflned dose response curve
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about 60 passages, about 20 to about 60 passages, about 25 to about 60
passages, about 30 to about 60 passages, about 35 to about 60 passages,
about 40 wo 2atvo0r7460 passages, about 45 to about 60 paseagasoialoouts 50 to
about 60 passages, about 15 to about 50 passages, about 20 to about 50
passages, about 25 to about 50 passages, about 30 to about 50 passages,
about 35 to about 50 passages, about 40 to about 50 passages, about 15 to

about 40 p about 2 a a out 2 o, about. 40
Posages, | JITARGN: cBR R granmanbao s SRR D8 Tany T S bt K
established cell line disclosed in the present specification can exhibit a
consi SYeite publishqdig 1867 by esraw-Hidl, Ngwgeerkang e deasnt dNes 4.0¢p 04k dnerporated
re-targeted endopepti dase activity over a plurality of cell passages. As
used rheregn by rdférendceer m "rel ati ve efficacy” refers to how well the upper
asynptote for the re-targeted endopepti dase activity detected in the

current aspapiduliilyaRERAE&Epsithds ReidhaRAbeasydLthE frab@de dfMBe pRsémliBRhesh are
endopepti dase activity detected in a reference standard, a reference

nnlecq%gxyp%nghﬁeh HRBRoRARSAgSRunber used on that assay. As used herein,
the te si gnal noise ratio for the upper asynptote" refers to the
signal detected in an assay at the upper limt of detection divided by

t hesi gnal detected by a non-treaflnment ggntrol or background signal. The
upper limt of detectlon is the i ghest |dose that an assay can [nmeasure
consi stently befo t he sijgnal occurs. s, In an

enbodi nent e ‘ l'ine e present
speci fi cat/l on Can\&ex ibit e Mfed Upper 8 [ boprbkﬁt%ty
of cell phssages and nalntaln a S to noi se Fa $ dqonsi s t
and adequate for the assay. In agpects of this enbodi nent, cell fronfan
established cell |line disclosed ikn the present specification m have a

wel | defined signal to noise ratio for the upper asynptote for re-targeted
endopepk*%aﬁemagﬁh%££% &ﬁueé%dbp ek |l east 3:1, at least 4:1, at |east 5:1,
at | east at Teast 8:1, at least 9:1, at least 10:1 , at
| east 15:1, at |east 20: 1 at | east 25:1, at least 30:1, at least 35:1 , at
| east 40: 1,Thatepbeaskind bsctul iatthd pasint bedtign @by irehsle, ®Oedamplt, theghtidgD: 1, at
| east 80:1, at least 90:1, or at |least 100:1, at |least 150:1, at | east

200: 1,p ogfetﬂe@sa@ft pobytfydiic Hénollﬁzﬁﬁit podidiic aﬁ:bhd)l@a%s ad Misratiénd of BB PresdR0: 1, at
| east 450:1, at |east EOO 1, at least 550:1, or at |east 600:1, over, e.g.,

5 or We%ﬁ%'elg?ﬁ§%§ APk thl'gpaés?(é/ argée?ﬁseth%;h B@ﬁ&ﬂ%?ﬂ e presell in¥BifonC %‘ clude for

passages, e cel nore ce passages or nore

cell pass e C 0 .or nore cell 45 or
nme%@%ﬁ%@@%m% e@ﬁﬁ% dipawiiope,. GiihspoLBREERS! 41 ¢ i s
enbodi ment, cell rom an established cell line disclosed in_the present
speci hl%?a@t%rzﬁPnﬂst bﬁ&‘vbydaompltend@ft -Penysethang): Rigphsaelde bisghenplfor t he upper
asynptote for re-targeted endopepti dase activity of, e.g., at least 3:1, at
| east terabroraebibpwsel A, pheneltformaldehygle hoyolat rdsamsalkiyl: s:ubstauted ehetolx*fmlr,lalckﬁlyde
|l east 9:1, at least 10:1 , at least 15:1, at least 20:1, at |least 25:1, at
| east r&fas] phéiol-he@skytdmzdldehyale réseds treddl-hlydradybbieakichdde iksinatdidye apentalicie-,
at least 60:1, at least 70:1, at least 80:1, at |east 90:1, or at |east
100: 1 phatol |r@s%%t d&?go%entﬁleﬂeeﬁtﬁgtltggg piien(ﬁtreiﬂ@@rarﬁéﬁy]&ph@ﬁoll feﬂﬁttnet% -1, at

| east "350: 1, at | east 400:1, at |east 450:1, at |east 500:1 , east
550: 1, t r u Labout
20 10"% abrth“%% L Ak hon b fhengf ol SRR a%é fﬁﬁéai%@?%ioabout
60 pas about 35 to about 60 passages, about 40 to about 60 passages,
about ¢ o about 60 passages, about 50 to about 60 passages, about 15 to
about 50 passages about 20 to about 50 passages, about 25 to about 50

passages, :
BBout 40’ o AL CLHRpRRAL. o IS AR i B AN u S BATEROERer |

ahout 9 2a33a8eR RO, kel R LR BRRRRIRN o BRDM A0y TR o

present specification can exhibit a well defined dose-response curve for
re-targeted endopepti dase activity over a plurality of cell passages. As
used herein, the term "dose-response curve" refers to the how well the raw
data fits the statistical nodel of choice for that assay. As a non-limting
exanpl e, a signoidal curve with a four paraneter |logistics fit is a
dose-response curve for an enzymatic ®ctivity assay, such as, e.g. a

pot ency assay. As another nonlimting exanple, a ligand binding with one
site saturation fit is a dose-response curve for a |ligand/antibody binding
assay. [0106] Thus in an enbodlnent ceIIs frontan est abl i shed ceII l'ine
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is, e.g., about 10%to about 75% about 10%to about 70% about 10%to
about 60% about 10%to about 50% about 10%to about 40% about 10%to
about 30%vOapicatoo8 10% to about 20%the rel ati ve EC50PCoUSz@ovariget ed
endopepti dase activity over, e.g., 5 or nore cell passages, 10 or nore cel
passages, 15 or nore cell passages, 20 or nore cell passages, 25 or nore
cell passages, 30 or nore cell passages, 35 or nore cell passages 40 or

nore Ge 5 or re cel | 0 or | assages.
(01607 1bisEES SR PeoBhr el SepyBTReeahprreed A iR ar B0
endopepti dase. As used her ein, the term"retargeted endopeptr dase" is

sy nony¥stespl any tFa o atase polyepaxides caERise P 959dsin Msdrirettcs ot Hieapresent ingention.
"TVEMP." Non-limting exanples of retargeted endopepti dase are discl osed
in, e.g., Keith A Foster et al., Costridial Toxin Derivatives Able To
Modi fy Per iquhardi¢posades shychAfah e enipl dieddh tensactide Sf Bt @edenbin982i0n4bilude the
Cifford C. Shone et al., Reconbinant Toxin Fragnents, U S. Patent 6,461

, 617 Apkiad dhert dﬁﬂy@ﬁc enols RN QG ghoRN e CRPROMNIS. PAENINIR. Teatsent of
Mucus persecretlon u. Pat ent 6, 632 440; Lance E. Steward et al.

Met ho%glgléqg@tcg Bﬁ@%g%o A0 Bgf TCPE 4-553 q_rgf %wt&%‘%ﬁ@o@fﬁrﬁeﬁ’heg 1‘&}( E?%fgﬁ{._eor

6, 843 novan, ostrl oxl n ri'vati ves an

Treatin U S. Paient Pu Ilca 002/ 0037 F

O e DV icstar S BR e dusnon s hare Gesriied i as: Pat War SB0E8Eh | on
2003/0180289 J. Oiver Dolly et al., Activatable Reconbi nant Neur ot oxi ns,
VO 206Xthg1sasdige dicgpxidesincinge t@reXémpter oo-delyeidylgayiceprrp)idenebisphemd ased

| nternational Patent Publication WO 2005/023309 Lance E. Steward et al.

Mul t i eabentesi@s csnmmelically kogwn aDBr E.Ra® 308 and 600 Mrick opsxyoksiheirodudsenf The S.

Pat ent Application No. 11/376,696; Steward, L.E. et al., Mdified

C ost M@y @herhi@4l O8m! E@hhhﬁamaaqqﬁhﬁganslocatlon Capabilities and Altered
Targeting Activity Non-Cl ostridial Toxin Target Cells, U S. Patent
Application No. 11/776,075; Dolly, J.O et al., Activatable O ostridial

prot o ns. TAEGPRELReL ek h‘%ﬂ?%ﬁét . ﬁ%’%%s@@%ﬁ%&@ L

et al., t ot oxi,c.Praqtein Conj | .nt er nal ten j cation
VO S00BPDLGTEN PREREH b eheton O HEVER B bR Rseas s GEYlst v ety
Non-limting exanples of retargeted endo eptidases include SE ID NO 1,
SEQ | Dhrmls or by seetiqnipfidydsic phgdy wisheichiprohygrg (pipp Kiepwn 39’y ées8EQ- | D NO
131. [0110] Thus in an enbodi nent, the retargeted endopepti dase activity
bei ng detected is froma retargeted endopepti dase. I n aspects of this

enbodi ment Exehglargtpoxgatdds @omidpeiot extagsde,akd diglyicidybeihag ofeispaéed A; ¢4 om a

retargeted endopeptidase disclosed in Keith A Foster et al., d ostri di al
Toxi n skRshN@bhatRs 40 & ydphbhd! M fﬁ%areraweatop‘ﬁeﬂaer YesO¥ch i) SYldrdciifdnk 0N
U.S. Patent 5,989,545, "Cifford hone et al Recombi nant Toxi n

Frag ] 4 r

R L L L TR
Lance E. Met hods And Conpositions For The Treatnment O
Pancr é]éﬁliy‘flhgl es@rsé’fttb%fhé?ﬁ‘tboéylﬂ 1$98: St ephan Donovan, O ostridial Toxin
Derivatives and Met hods For Treatlng Pain, U S. Patent Publication
2002/ 0037833; Keith A Foster et al., Inhibition of Secretion from
Non- neur al @bé¢d usefulle®xidataamouPdbivhichichohe 26030 BiegD288 of the@reseet inRetion et
al ., Activatabl e Reconbi nant Neurotoxins, WO 2001/014570; Keith A. Foster
et al .are Retdatipgicagotidss. nA Coclpigitiads epdxidleconmistsafal safdadtedéarbotblin € Adviogad\O
2005/ 023309; Lance E. Steward et al., Miultivalent dostridial Toxin

Deri vay bb;té,eax%ef»ﬂ bbkddaqd swetlcm@ hrontésﬁ theLéaﬁaonRﬁ{geﬂ%} eXRIE G@111u0MatNPby the
11/ 376, 6 teward, L.E . fied dostridial Toxins with Enhanced

Tr ansl Jes and Altered Targeting Activity For

Non- Gﬂﬁé% %é g?#%ﬁ arget Cells, U S Patent Application No. 11/776, 075;
Dolly, J.QO et al ., Activatable C ostri di al Toxins, U S. Patent Application
No. 11/829,475; Foster, K A et al., Fusion Proteins, I nt er nati onal Pat ent
Publ i cati on WO 2006/ 059093; and Foster, K A et al., Non-Cytotoxic Protein
Conj ugates, International Patent Publication WO 2006/ 059105, each of which
is incorporated by reference in its entirety. In aspects of this

enbodi ment, a retargeted endopeptidase is SEQID NGO 1, SEQID NO 2 , SEQ
IDNO 3, SEQIDNGC 4, SEQID NO 130, or SEQID NO 131 . [0111] In
anot her enbodi nent, the retargeted emdopepti dase activity being detected is
froma retargeted endopepti dase having, e.g., at least 70% at |east 75%
at least 80% at |east 85% at |east 90% or atleast 95% am no acid
|dent|ty mnth a retargeted endopeptldase dlsclosed |n Kelth A Foster et

~ o = o — A 1" o 1 ~



The Treatnment O Pancreatitis, U S. Patent 6,843,998; Stephan Donovan,
Clostridial Toxin Derivatives and Methods For Treating Pain, U S Patent
Publ i cat iwo 2800@7/3837833; Keith A Foster et al., |nhibiPCrars2ab/oSaes eti on
from Non-neural Cells, U S. Patent Publication 2003/0180289; J. diver
Dolly et al., Activatable Reconmbi nant Neur ot oxins, W 2001/014570; Keith A
Foster et al., Re-targeted Toxin Conjugates, International Patent

Publ i cati on WO 2005/ 023309; Lance E. Steward et al., Miltival ent
Clostridial Toxin Derivatives and |Meth ol RTheir Use, U. S. Patent
Application No. 11/376,696; Stewar . Py al ., Modified Costridial
Toxins wth Enhanced Transl ocatio :
Activity For Non-Clostridial Toxir Target” Cells, U S. Patent Application
No. 11/776,075; Dolly, J.O et al., ActivatabBle Costridial Toxins, US.
Pat ent Application No. 11/829,475; Foster, K A et al., Fusion Proteins,

'NSL?/B, SraiRe Eigﬁ%f%%gﬁ PLERpE0n é????{f%ﬁogﬁ%ﬁg?déﬁ?g%% e Fres g o
2006/ 059105 ' i S i . [0 ' o
ot nor 2R £REFO R B BhEuiokahont Hom Pk af eb BB R Spblastd R iRy '

being detected is froma re-targeted endopeptidase having, e.g., 1 or nore,
2 or oIk asgvighoudpatatian thergigyrd, P angB) frsth whergingy is girager thangyr eqdldo 1g or

nore, 9 or nore, 10 or nore, 20 or nore, 30 or nore, 40 or nore, 50 or

, 1 ) ) ‘ ) ) L UL ) .
Tt 1 ons rar Sy eiERidaIOBGAN bl BLS (RiTLBo R, R I iR RSO P s ©
NO 2 . . SE D NO , S | D .. 4 .. SEQ.| D, NO., 130 E D 1.
011 317" HSe FOT P e, Sk e Sy ot ot Aot Lo b aleaNp- 3-086.359.

endopepti dase activity being detected is froma non-naturally occurring

r et ar detosRPrted Hpspt hxEssuencsy manbe Hegd inghe Rregent inyepfiomppean Blugyatipyy e 3 or
nore, 4 or nore, 5 or nore, 6 or nore, 7 or nore, 8 or nore, 9 or nore, 10
or noregslo@iphatic aprades3Batonayrntresed #0the pravemtenveslion inawteeforexarpie, Gr4-nor e
contiguous amno acid substitutions, deletions, or additions relative to a
retar gpb;eﬁyelﬂdgmmdﬂdﬁ;3,4©Bp@ﬁy@§adhéﬁan&eirbbxy}ate,l-‘t%(gn-e?bxﬁlycloh&ymﬁddﬁpﬂé,aI
Toxin Derivatives Able To Modify Peripheral Sensory Afferent Functions,
U.S. Ralyifkclone 28R méoxidd dnlifRixtu&s thaRgpe et al ., Recombi nant Toxin
Fragnment's,” U.S. Patent 6,461,617; Conrad P. Quinn et al., Methods and
Conmpounds for the Treatnent of Micus Hypersecretion, U S. Patent 6,632, 440;
Lance E. Stlewentan enbadimeniybthedds puigmSormpasists o e riroplastivepolyweethanergol Gher.
Pancreatitis, U S. Patent 6,843,998; Stephan Donovan, Clostridial Toxin
Der i v&ukN eferabpladvkt jrdgsethone polpatisng: faefllyUnSw, Hat RitheRdatiieal fo@@xample,

2002/ 0037833; Keith A. Foster et a! ., I nhi bition of Secreti on from
Non- nggl [}_ﬁl In@ﬁ{alti%nallli’uglicaﬁﬁ)rnw. 289@/b57’837_t8', Mo gpﬁé%&%% ;reflbren% to/&k egéhi that
al ., Activatabl e Reconbi nant Neur ot oxi ns, 2001/ 014570; Keith A. Foster

et al ., Re-targeted Toxin  Conjugates, | nternational Patent Publication WO
2005/ 6%8&%@3@%@0@%@? 8(\)/\1/§lrlr hél eg{)al.y?neﬁul tivalent dostridial Toxin
Derivatives and Methods of Their Use, U S. Patent Application No.

11/ 376, 696, ThoteNm/ih ordinary &lill & the albdillfrb@EnGeaBdt thditdhe Tiodik B%owi th Enhanced
Transl ocation Capabilities and Altered Targeting Activity For

Non- Cl i X : ] ' {476, 075;
D e s S et R S L I e T LR
No. 11/ 829t,.475;t. Foster. 5 A.t et. al.,. Fusion Proteins, International Patent
Publ | CXEERHVB 9B F0556YPY Brg2isse®Y, K A et al., Non-Cytotoxic Protein
Conj ugates, International Patent Publication WO 2006/ 059105, each of which
i S i nCRaMAriabLSeRy reference in its entirety. In yet other aspects of this
enbodi ment, the retargeted endopepti dase activity being detected is froma
non-naturally occurring retargeted endopepti dase variant having, e.g., 1 or
nore, 2 or lhsdéspeniaracapiding ta thy piggang inventgen may &irthsr epmpiiieeat lepstgmepgsngore 8
or nore, 9 or nore, 10 or nore, 20 or nore, 30 or nore, 40 or nore, 50 or
nor e, sabilid} apenpaleo edntddyudasimmn digpeadoagubs ta protmocnde faelagibn ofis stable
additions relative to a retargeted endopeptidase of SEQID NO 1, SEQID
NO 2, SEQIDNO 3, SEQIDNO 4, SEQID NO 130, or SEQ ID NO 131.
[0114] In yet another enbodi ment, the retargeted endopepti dase activity
being detected is froman opioid retargeted endopepti dase. Non-limting
exanpl es of opioid re-targeted endopepti dase, or opioid- TVEMPs, are
described in, e.g., Keith A Foster e al., Costridial Toxin Derivatives
Abl e To Modify Peripheral Sensory Afferent Functions, U S. Patent
5,989,545; J. Aiver Dolly et al., Activatable Reconbi nant Neur ot oxi ns,

U S. Patent 7,132,259; Stephan Donovan, C ostridial Toxin Derivatives
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hi gher, or at |least five orders of nagnitude higher then that the cl eavage
rate of any other substrate by retargeted endopeptidase. [0117] As used
herei n, twemvmwr74gaturally occurring SNAP-25" refers t@Carus2880PH2H
produced by a naturally-occurring process, including, without [imtation,
SNAP- 25 isof orns produced froma posttranslational nodification, an
alternatively-spliced transcript, or a spontaneous nutation, and SNAP-25

subtypes. A naturally.occurring SNAP-25 includes, without [imtation, SEQ
D NOR eSS U768 SEBEERT oAby be agieed ol P igihe Aegey (5 fapegion Bey
IDNO 10, SEQID NO 11, SEQID NGO 12, SEQID NO 13, SEQ ID NO 14, SEQ
| D NOthe mstagHay¢tionEompgsesgeO J0pergant by weightyf gnengnmarg staBgipinggryrs, bagedspn
ID NGO 20, SEQID NGO 21, SEQ ID NO 22, SEQ ID NO 23, or SEQ ID NGO 24,

or onehd tosl veighs of thetseBd caetmtod sheatisprddey. Adl gpdjviduad valmes &d sRbengesdiren 13o0r
nore, 4 or nore, 5 or nore, 6 or nore, 7 or nore, 8 or nore, 9 or nore, 10

or nors,welbht@erddbf fe inzludetl heRirLanddds@bsedMeein; F0r anipld, €he WEIgAOKErédht 6T 18
amno acids fromSEQIDNO 5, SEQIDNO 6, SEQIDNO 7, SEQID NO 8

. SEQetdh MIwe 1imiP5.1ID5N@ widhe sk B M&g@hm@i@ 15D00NQs 13, o HeudiBhiNO

13, SEQ ID NO 14, SEQ'ID NO “15, SEQID 16, SEQTD NO "17,” SEQ°I D NO
18, SEQ ID NO 19 SEO ID NQ 20. SEQ ID.NQ ,21,- SEQ D NO._ 22 .SEQ | Q.NO
23, oPPER O RETBE, 17 YRR ORI S s Som | s SEmh e mad e i o s,
occurring SNAP-25" refers to any SNAP-25 whose structure was nodified with
t he ai%81bheAFRATRRiPBU Rri00f, Injthetlrnaliye tont houts P?rﬁ?rtti)ﬂ/iwghtézf SRAPE Bgre
produced by genetic engineering using random nutagenesis or rational design
and a sBRARIESgenisdeased obthei tatal iveight efhibarielid canyant hietieglisprrstonl. Indel¢atrgl

exanpl es of non-naturally occurring SNAP-25s are described in, e.g.,

St ewareehbolimdnts, ete sdbilizifgenPray daasuAsaaytsa paymer, @s infik@ialthekoxti 118 certhib.
Patent 7,332,567, Fernandez-Salas et al., Lipohilic Dye-based FRET Assays
for Clegibobinttind, (eoxduiARE hyent yan&@olElaﬁ&ﬁhefﬁmih%aﬁabmg%Q 8% @lR9R61, each
of which is hereby incorporated by reference in its entirety. A

nonnat C i - i : : r
ror e, c4inbiePaAeoRRRE: I PR S e, 36 A1 ARe Bfeh BPrizes buBty
or nore, 9 or re.. 10 or nore, 20 or nmpre, 30 or nore, .40 or nore, 50 or
o 0. 5 DO BSHEHES 2 e e TipgteRBeS 1 §9TRRAONST OF BSfied BRREITCE | SEQ I D
NO 7, SEQIDNO 8, SEQIDNO 9, SEQID NO_ 10, SEQ ID NO. 11, SEQ ID
NO  1ZExempBry pelnmeri¢ stabdzag qsenoinciurde. bptare potNimpitedso. dhenrpangic agd (8£8) | p
NO 17, SEQID NGO 18, SEQID NO 19, SEQID NO 20, SEQIDNCO 2 1, SEQID
NO 22npd St@end ndhacP@ic azrd SEQlyInrNGucids thp@lav@jlablhusddr theamadenfaddi nent, a
SNAP-25 is a naturally occurring SNAP-25. In aspects of this enbodinent,

t he SMEMACOR ac&NABrc2Aly Saflsbletiom BheIDAR-(entied Cyppany,NEBSRELL'S of this
enbodi ment, the naturally occurring SNAP-25 is the naturally occurring

SNAP- %ém%eréglgr A\Qiﬁgfz from ESIEQuPQlt IH@Ne@nourssgt&l E@C@ﬁ“ﬂcomﬁ@iaﬁl@ amgla‘tﬁe fromEQ
IDNO 9, SEQ ID NO 10, SEQID NO 11, SEQ ID NO 12, SEQID NO 13, SEQ

| D NO._ 14 D NQ 15, SE 16, | i 18, SEQ
| D NOPTEMEESCIETA CHiraBEd Begeddt 1 S B TG 5y AP R3, or
SEQ I D NO  24. |n_other aspects t hi s epbodi nent, fhe P-25 is a
nat ur ér%”ééc‘zﬂc i%h avth%@%rﬂ%w%?re@.@r,efeé?nCF U] ef#@@/&af%'\tﬁg M Yent i t y,
at |east 75% at |east 80% at |east 85% at |east 90% or at |east 95%
am no pabineericdeabiliziyeg ggents isHale, buNae nst limggdya, pthiene gthyl SEgateERA) 7 | SEQ
IDNO 8, SEQIDNO 9, SEQID NGO 10, SEQID NO 11, SEQID NO 12, SEQ
| D NOcop@ymSE@HyRnd@etlyl m&EQrylReNBMMA,), 8HEQHyRnGutyl GeryBEQHEANGDthE7, SEQ
ID NO 18, SEQID NO 19, SEQID NO 20, SEQID NO 21, SEQID NO 22, SEQ
I D NOettRBneQarbok(di¢ RiNebpaddmel By ko b8 udaotieke Emgbm&y slall SNAR-a25wills a
S O

non-naturally occurring SNAP-25." I n ot her aspect this enbodi ment, the

SNAP- .S - i - inNg, e.g., at least 70% at
Ieast%g%)‘%'ﬁ lzgttﬁ.ﬁ?gélg?l%g{)@;Ata?rqﬂgg%gﬂgg‘%% Ng\fg’ %g%g%w% % or at |east 95% am no
acid identity with SEQID NG 1, SEQID NG 2, SEQIDNO 3, or SEQID
NO 4 . In other aspects of this enbodinment, the SNAP-25 is anon-naturally
occurring SNAP-25 having, e.g., 1 or nore, 2 or nore, 3 or nore, 4 or nore,
5 or nore, 6 or nore, 7 or nore, 8 or nore, 9 or nore, 10 or nore, 20 or
nore, 30 or nore, 40 or nore, 50 or nore, or 100 or nore non-conti guous

am no acid substitutions, deletions, or additions relative to SEQID NO 5
, SEQIDNO 6, SEQIDNO 7, SEQIDNOC 8, SEQID NG 9, SEQID NO
10, SEQID NO 11, SEQID NGO 12, SEQi1ID NO 13, SEQ ID NO 14, SEQ ID NO
15, SEQID NO 16, SEQID NO 17, SEQID NG 18, SEQID NO 19, SEQ ID NG
20, SEQID NGO 2 1, SEQID NO 22, SEQID NO 23, or SEQID NO 24. In ye
ot her aspects of this enbodi ment, the SNAP-25 is a non-naturally occurrin

AR LA ™~ o ~ -

t
g



aspects of this enbodi nent, the endogenous SNAP-25 expressed by cells from

an established cell line is a naturally-occurring SNAP-25. In other aspects
of this ewbadiomni4g t he endogenous SNAP-25 expressed by Pc@lusgomoomman
established cell lineis SEQIDNO 5, SEQIDNO 6, SEQID NG 7, SEQ

IDNO 8, SEQIDNO 9, SEQID NO 10, SEQID NGO 11, SEQ ID NG 12, SEQ
ID NO 13, SEQ I D NO 14, SEQIDNO 15, SEQ ID NGO 16, SEQ ID NGO 17, SEQ
I D NO 18, 0, .S D NO. D 2

ID NO 23, E%é%ﬂﬂ@lwe% rﬂasy‘éet “Sééblécé‘fcg%‘f’t e TahiH R Nf%lﬂiatfy
endogenous SNAP- 25 expressed by cells froman established cell line is a
nat ur aFidy. T8y asid isple. SNAMY 2sid adid [gstges haging frony 15kl ombers gpEs mimpthgr SNAP- 25
subtype. In other aspects of this enbodi ment, the endogenous SNAP-25

expr esgdddiyents iheslohg omimfmtiysicabdrifgiteacid edlt mla'y hevd Soa 12ab dp ahibpn ams: r i ng
SNAP- 25 having, e.g., at |least 70%amno acid identity, at |east 75% at

| east 80% .at | egst 85% east. 90% . or at | east 95% am na acid identity
wtoh SEO | BTRCIDE ez Biwes patiahsprsufl s 723 vy T B8 St heel | b 1o
9, SEQID NGO 10, SEQID NGO 11, SEQID NO 12, SEQID NO 13, SEQ ID NO
14, SEQWipenbodmEntsEeyTahzamn afghe sEglipne Mgentisach sEDlQNE dian fagy agtor FAANO
19, SEQID NGO 20, SEQ ID NO 21, SEQID NO 22, SEQID NO 23, or SEQ ID
NO  24nay|1f2eth 26 o a0 péreent@ntacdolaebdsis; oelnl the ﬁ]ttcﬂmtiam, eatagylei fsdred0¢@ll10 | i ne
are transiently or stably engineered to express an exogenous SNAP-25. In an

aspectpeRent ¢ $moMd Bai STERdr, exGbles fdrTMA afe a&itADLingh@entGRY bd 4 PReAieh as
transiently or stably engineered to express a naturally-occurring SNAP-25.

I t | |
n o Qﬁ{m&}ﬁlﬁ&‘ﬁ%ﬁro‘iic}s . alg%ta%‘él@ﬁ ﬁg?rﬁ%f £ i SmbleO ¢ n%ﬁ&gll?ilh F%Qtsccedh indlhd}e

are transientl or l'y engi to express the natura occurring

SNAP- S NQ .5 D NO._ 6 I . 8 . SEQ
D Noitge @E%al% Aot MEER D Reaiple: SEGPBeRelerfie BTN g SES
ID NO. 14, SEQ ID NO 15, SEQID NO 16, SEQ ID NG 17, SEQIDNO 18, SEQ
| D NO™aygforgEanpls, ks carbonaggn anoNier alsernatiyecihe pewieslizang aggpcinpys fRicsxample. be
SEQ ID NO 24. In yet other aspects of this enbodinent, cells froman

est ablany hedhecaich as mneoeih@otlar@ins,i@ﬂtaryingf2-@@€atvl-ﬂr-m®@inﬂle(e¥l\éﬂ).t6@3@@ nsefsl i
natural ly occurring SNAP-25, such as, e.g., a SNAP-25 isoformor a SNAP-25
subt ypenbollimesitd dibcloded dereas pag iischafe hbice tlanbladiine diethadelahsind, tdeth@ivlamine,
established cell line are transiently or stably engineered to express a

nat ur ahli YRS AN NG GeaehAPai1BR: MK Albus 8 NEUTROL |T®§1§fa1?a@% BOMBARO) & well as

identity, at least 75% at |east 80% at |east at | east 90% or at

525t AR QU SAH SN P R LR P o BBR 40,
17, SETEREbinGi o1 va%@bleéﬁ% I Reiv GBmigag s, Midln S8 b o

22, SEQ I D NO. 23, or ID NO 24. [0125] In another aspect of the
embodiQfBeruselub pmines mmla udesarpmpniad hegneaethylapyee, dinacthylamiice iimsthypmiieap| y
engi neered to express a non-naturally occurring SNAP-25. |In other aspects
of t hinsoreathytinmea tdietigdhingmef trethydamies t rabhad-sipech ydahine] dimethyt-e promienientNy or
stably engineered to express a non-naturally occurring SNAP-25 havi ng,

e. 9., ndthdr®dshiné0MeanfihodtBABhardSi¥niR] NI @adYyld&ifanoimih€aséndddropaholb@as] 90%
or at least 95% amno acid identity with SEQIDNO 5, SEQID NO 6 , SEQ

: B %N %1&%%81 FBpMQﬂaﬁme §%Q1ﬁcgz-%th§%41’ pl%EQldl Qﬁkgydljlo%ymg%gl): %u@ee}%ne gEg

| D NONIFNSES Fﬁ@%@df%%ﬂpf%#%%ggﬁ'oewlﬁ %% AR Rer S e Mpgchen=C

enbodi nent, cells froman estahlished cell line are transiently or stabhly
engi nESXBECH Y AFUPTSEY SRRl ARG ANA PURLYHT My benpgsl I FBoRes HRAVHS, Orgln@ry skyll or
nore, 2 or nore, 3 or nore, 4 or nore, 5 or nore, 6 or nore, 7 or nore, 8
or noriethegriowilhappesciatothet theelectiofon appropria@pientraliringageandependiorethe50 or
nore, or 100 or nore non-contiguous am no acid substitutions, deletions, or
additions relative to SEQIDNGO 5, SEQIDNO 6, SEQID NO 7 , SEQ
IDNG 8 , SEQIDNO 9, SEQID NG 10, SEQID NO 11, SEQID NO 12, SEQ
ID NO 13, SEQID NG 14, SEQID NO 15, SEQID NGO 16, SEQID NO 17, SEQ
ID NO 18, SEQID NGO 19, SEQID NO 20, SEQID NGO 2 1, SEQID NO 22, SEQ
ID NO 23, or SEQID NGO 24. In yet other aspects of this enbodinent, cells
froman established cell Iine are transiently or stably engineered to
express a non-naturally occurring SNAR-25 having, e.g., 1 or nore, 2 or
nore, 3 or nore, 4 or nore, 5 or nore, 6 or nore, 7 or nore, 8 or nore, 9
or nore, 10 or nore, 20 or nore, 30 or nore, 40 or nore, 50 or nore, or 100
or nore conti guous am no acid substl tut| ons, del etl ons, or addi t| ons

- . A=~ 1 I~ 1~ A=~ 1 I~ 1~ A=~ 1 I~ 1~ A=~ 1 I~ ~ N~




equi i brium di ssociation constant (KD) of retargeted endopeptidase for a
retargeted endopepti dase receptor is at |east one order of magnitude | ess

t han t hatwof2oreetoarsget ed endopepti dase for any ot her receptrars2av/oehes cel |
surface. The equilibriumdissociation constant, a specific type of

equi li brium constantthat neasures the propensity of an retargeted

endopept i dase- retargeted endopeptidase recept or conpl ex to separate
(dissoci ate) reversi i nto |t co nt nol uIe y.the r et ed
endop St s bun gk GBS bp St uagE THR L edes Sg s afe AL
KD=Ka/ Kd at equilibrium The ass00|at|on constant (Ka) is defined as

Ka=[ ClsKflLip[thg athnd t he di sassoci ation constant (Kd) is defined as
Kd=[L][R]/[C], where [L] equals the nolar concentration of retargeted
endopeptida%kﬁﬁ@ﬁqmh@hﬁhgaguuaﬂwcmmpbnuwﬂhtmNMDmuakweﬁdmg@bﬁmtenﬁmpﬁptidase
receptor, and [C] is the nolar concentration of the endopepti dase-receptor
conpl exclud)dutrie het Idhite CONERD A HARENB) Bidic SHERtGTPORGNoRicMIeRctahs.
systemis at equilibrium The smaller the dissociation constant, the nore

t ' ght lE}&aﬁ@Hﬁ@ e Lhenic&LALARLE %C‘ﬁﬂgoﬂﬁg&é HaASEnited b Osuﬂfoﬁat5§ %%B%late? Fankhe

hi gher t bi ndi ng aff|n|ty bet ween retargeted endopeptldase and retargeted
endOp %ﬁ?ﬁ: ga(t:n% Or caltln macss ﬁgt gntgfl litp e 1(1?t are notqemlrte’d cg;{ag Irr?zgssr?]t%ﬂe%t hon
const e arg endopepti ALy recep

orders of nagnltude I three orde nltude | ess, .at | east

, at | east
four OrdBIPLESSf NARRIIE ﬂaﬁacraees}ndaﬁ e, Rt pre ot limitget P@é"?§0mlywar@rﬁ0f1@a%ng ess
than that of retargeted endopepti dase for any other receptor. In other
aspectethyddnetaxids aadisdwonesirfactanes. thtaldlizige agdntniseful of the praatige gbthegresent
endopepti dase that preferentially interacts with its receptor can have an
equi | iitvention darsesa det atteimal aofastaastor (Enabfurfaetagts, FaterbdQuiidtans hress, 400
nMor |ess, 300 nMor less, 200 nM or |less 100 nMor |ess. In other

aspectss fafiing erhadicamnt chérﬂleattly RAEBY iR tHeaby p@lmdr QiR A§iedon
endopepti dase that preferentially interacts with its receptor can have an

e UI|I nM

q é}}’éﬂa oﬂwﬁﬁ&pfgg glf Eyggmﬁﬁﬁ%gﬁhm@] gésrgm‘%ﬂcgudw%t %nglg@l&%& & alts%‘i’ess
used. her elic

7ot r et Bspoptiges SR Sy SREGOHE dhfud SRonttade it e ac

retargeted endope tidase receptor to |nteragt with a retargeted

endopélethe%@eClteémfrtimeact%w@E@t‘taaﬁag@ymet:@mr@rdlﬁsﬁsmreﬂreaﬁatltmeA% GraeRje eht

internalization of that conplex into the cell cytoplasm [0129] As used

her ei np inthmat srfactanawsghd heseinimendes 2.g-dime iy pd pagpiendapd pad dasstsr dcldptionnl’

refers to any retargeted endopeptidase receptor produced by a

nat ur alyct@es that mag bpLTESIA thd pratticdi dTghe pretdn®litvehtidh fhalutd® Batioh@t Qiifetasd,
endopepti dase receptor isofornms produced froma post-transl ational

nodi f i 6 ORrfadln@! AEL A Vb ¥asR! drcBhbidaABSChbRbf. Pliods SHARNEARNE ailable

mut ati on, and retargeted endopepti dase receptor subtypes. A natu IIy
occur rﬁ'}gcté 8 ALIBE Sl LNLoRRANL 4358 LS e%FHePerm Lhal frtgs% gé’état ith Ueaflicy’ !
nat ural I’y occurring opioi d receptors 19°Ke" 4 opi at e=11 cep 1),

a d- op ept or rece tor KOR) ,

recept QKqﬂ)éﬁf Uiy %e%rﬁtséénaﬁg’éﬂq#gw RAfsenm &Féﬁéﬁ%ﬂ&ﬁ@%%&t R%Dcpi oi d
Receptor Genes, U. S. Patent 6, 265,563; Christopher Evans et al., Methods of
Scr eeialigtand NI G001, afailabledirrrBakentRatrofite; DISPONIIUFES TBaSand HSRONIETA-

Chri stopher Evans et al., Opioid Receptors and Methods of Use, U S. Patent
7, 282 ,48683achnadhilable fsdro GlognisERBIOD APEXEICO-4Be| SGPRIPPHOR Ret&pBDr3Pnod 29GB,
U.S. Patent Publication 2008/0219925, each of which is hereby incorporated

by refRHEDAC AINBIX 38 &t LS. RAGISAFARRIES, Ml FVITADUAR $YPRACHL. ININS/90,
retargeted endopepti dase receptor includes, without limtation, the galanln

receptoly Jaihtle 193 RAbAla ! RASHRIGON Os- B RITENIR. DO WEZSPb R 1§OW155§‘5(LBVB%' 'y

occurring opi ol élg)rece tors from otRer verte@rate speC| es are know in

can’ b ORERX 1% @P%@?A?@hef%f%%ﬂﬁ?%@ﬁ?%é@ K IMEP Eﬁf@va”d

occurring ORL1 includes, without limtation, SEQ ID NO 25 and SEQ I D NO
26, or one that substitutes, del etes or adds, e.g., 1 or nore, 2 or nore, 3
or nore, 4 or nore, 5 or nore, 6 or nore, 7 or nore, 8 or nore, 9 or nore,
10 or nore, 20 or nore, 30 or nore, 40 or nore, 50 or nmore, or 100 or nore
amno acids fromSEQ ID NO 25 or SEQ ID NO 26. A naturally occurring DOR
includes, without limtation, SEQ IDMNO 27 and SEQ ID NO 28, or one that
substitutes, deletes or adds, e.g., 1 or nore, 2 or nore, 3 or nore, 4 or
nore, 5 or nore, 6 or nore, 7 or nore, 8 or nore, 9 or nore, 10 or nore, 20
or nore, 30 or nore, 40 or nore, 50 or nDre or 100 or nDre antno aC|ds

rf =g~ 1 N R 1~ ~ o AN~ 1 N R 17~ ~ o, ' o M NN "



including, without limtation, a retargeted endopepti dase receptor produced
by genetic engi neering usingrandom nut agenesis or rational design and a

r et ar get esloendopesi dase receptor produced by in vitro ebh@rtsea/ozyumnt hesi s.
A non-naturally occurring retargeted endopepti dase receptor may substitute,
delete or add, e.g., 1 or nore, 2 or nore, 3 or nore, 4 or nore, 5 or nore,
6 or nore, 7 or nore, 8 or nore, 9 or nDre 10 or nore, 20 or nore, 30 or

nor e, 0 .ar SE

25, sEr A Toh BEER it TN CEED] e5eRer o BB o s Thgy Chemidkp e
30, SEQ ID NO 31, SEQ ID NGO 136, SEQIDNO 137, SEQ ID NO 138, SEQ ID
NO.  13didlasd, MEdhigay. NO© 140. [0134] Thus in an enbodi ment, a retar get ed
endopepti dase receptor is a naturally occurring retargeted endopepti dase

r eceptiiuidsMetlivas, e.g., ORL1, DOR, KOR, or MOR In aspects of this

enbodi ment, the retargeted endopepti dase receptor is a retargeted
endopepti dase receptor |soformor reta. et ndopept i dase, recept ar
cUbtype. | A HEdRER b co Tt TeHnChRg: 3 G PoBBECTRY bHg o BEarEer ed
endopeptl dase receptor is the natur aIIy occurring retargeted endopepti dase
r eceptforexgmpbethe fiyifmednmn mggbe Watao The glispsE@n qb thggnstant IngEWoRPONEisedS SEQ
ID NO 29, SEQID NO 30, or SEQID NO 31. In other aspects of this
enboditor8 perceiteb ynetd emgef faid emdiope fiascthoethegctebtanme of therltparsadn. yn potoulai ng
retargeted endopepti dase receptor having, e.g., at |east 70% am no acid

i dent iekbodithents; &t w8 %ondint hRgdk i8MHramde dfgash 388945,k il @estteRRlve REm3AS to
| east 95% am no acid identity with SEQ 1D NO 25, SEQID NGO 26, SEQ I D NO

27, SkQ &Hngl% atiPERohP4N3 62 erceglt:-%f'hrgulﬂ@ b%gd oRthe¥oll VAN ofdnel - [ 0135]

| n anot her iment, a retar opepfidase receptor is a

non- nturall ccurrln ar.get ed endo tidase re t or uch..as

genet ARy A FREETLER ARl 98GRy BRFRORR IR Reh e e I bt cofel
geneti cal | y- engi neered. KOR or a genet | cal | y-engi neered MOR. | n other
aspect(RasgPobymies PRIssE0iliniRg dgephds P&Wﬁ%@%@@& I ergsPdprbersd neEcapbvrolp@eg In
non-naturally occurring retargeted endopepti dase receptor having, e.g., at
| east prOBplaaembedistens e salidy mage m8Pds belveri abeut 8 ¢srcant thaheut 79qeeot byt

| east 95% amino acid identity with SEQ ID NO 25, SEQ ID NO 26, SEQ I D NG
27, SEQunk2. N@ot28 paiclal Bmbedim28ts, GEQlidY ke i8Betwaien St 12D pifdenBib.abbm G5t her
aspects of this enbodi ment, the retargeted endopepti dase receptor is a

non- n%fé@ﬁﬂ li;b/vcﬂ&&k” Ol é&taf@&tﬁé%t%éhrﬁ&ﬁ? RE@&dlfél@%z%gE CRNINBEN DRVt P9 };el@erg to 1
or nore, nmore, 3 or nore, 4 or nore, 5 or nore, 6 or nore, nor e,

8 or rgggﬁ %e?éen{'?r%luﬁlg or nore, 20 or nore, 30 or nore, 40 or nore, 50 or
nor e, fg ot & non- cont i guous am no acid substitutions, deletions, or
addltlons relative to SEQ ID NO 25, SEQ ID NO 26, SEQ ID NO 27, SEQ ID
NO 2ddiiéhdlRoiPonedts SEQ I D NO 30, or SEQID NO 3 1. In yet other
aspects of this enbodinment, the retargeted endopepti dase receptor is a
non-natural ly occurring ret argget ed endopepti dase receptor havi ngi 1
or nore, 2 1dF dipeesionsceerdingte thyprsenfiiventian may fthsr cgmpjisepptigna by ic o e,
8 or nore, 9 or nore, 10 or nore, 20 or nore, 30 or nore, 40 or nore, 50 or
mor e, mure byGlepeomprsiions ralucilgascmsvliadiltm vaieyl deiglibdatex, styirenesicrdis latek oriyl or
additions relative to SEQID NGO 25, SEQID NGO 26, SEQID NO 27, SEQ ID
NO  28cetbe@HylRadate 2 hnd SEQLIHAIDEY thdfof; @ptiSQyl dde MOmo3d fillfQ:1@ B jonhiny amodher
enbodi ment, a retargeted endopepti dase receptor is a naturally occurring

retar gﬁr@@dﬁﬂd&pggﬁétﬂﬁ§ ®né 6?519?60151 RUER, @S tithhifm diGaHAMiBa, rc@ﬁﬁﬁ)ﬁ BArbdnate,

gal ani n receptor of gal anin recept or’3 . In aspects of this embodinent,
t h t t
o AR I B e R e o

errbodl nment, the naturall occurri et ar get ed rece ris
Che. naPLPHIMPTESE gt Hy et ot i ehabbbdatnssd faBapint T of BT No

136, SEQ ID NGO 137, SEQ ID NGO 138, SEQ ID NGO 139, or SEQ ID NG 140. In
ot her m@sisobutyse. rlobols pbensratspirits. hé benzoaie gaiersd optitioE pn¢ damera Eeraptasts. i s
a naturally occurring retargeted endopepti dase receptor having, e.g., at

| east e&)%¥mamatvohals) xhdi phdythirtioxylagts; d@aatlly 684 oraholesadhct8%optibnilbaste B5h4re at
| east 90% or at |least 95% amno acid identity with SEQ ID NO 136, SEQ ID
NO 137, SEQID NO 138, SEQ ID NGO 139, or SEQID NO 140. [0137] In

anot her enbodi nent, a retargeted endopepti dase receptor is a non-naturally
occurring retargeted endopepti dase receptor, such as, e.g., a

genetical |l y-engi neered gal anin receptmr 1, a genetically-engineered gal anin
receptor 2 , or a genetically-engineered galanin receptor 3 . In other
aspects of this enbodinent, the retargeted endopepti dase receptor is a
non- nat ur al | 'y occurrl ng ret ar get ed endopept| dase recept or havi ng, e.g., at

o, -~ o~ o, — o~ g g, ~NNA 7 o, ~rnzs g, ~N N7 o o,



As a non-limting exanple, cells froman established cell line can express
one or nore exogenous retargeted endopepti dase receptors by transient or
stably treosbhectwias of a pol ynucl eoti de nol ecul e encodi rgTAISE@ALTYEL ed
endopepti dase receptor, such as, e.g., an ORL1, a DOR, a KOR, a MOR, a

gal anin receptor 1, a galanin receptor 2 , or a galanin receptor 3 . As
another non-limting exanple, cells froman established cell line can

express.one or nore exogenous retargeted endopeptidase. receptors protein
Cr Ao FEEIGr GpIHDY BAE o Gorere sl feb i se orapiaraet o hERIGHs. dRids,
ORL1, a DOR, a KOR, a MOR, a galanin receptor 1, a galanin receptor 2 , or
a gal anfl gombinapewsrthgeof; sfienallyene g5 moes tidkenest ceh sobptis Based thiskwstsouck an
be a naturally-occurring retargeted endopepti dase receptor or naturally
occur tiydgpxyethylageilslosédrydmipholcalhyomedidiied mldali polmbremmilsigny @Iy 8tidatners such
endopepti dase receptor or non-naturally occurring variants thereof. [0140]

Thus a8 (AR POIG PREOBE THel 1 6) dnd i dsdbRatlpblodsivacttesdylatdd nethexdhesenas
endogenous retargeted endopepti dase receptor. In aspects of this

embodiientn); b RAANISAN NS ELalAShAhEREPARPIIRSE I BERRAL, BXRessed by

cells froman established cell Iine is a naturally-occurring retargeted
endop%rgﬁgﬁg%ra%%f LOLs In other aspects of this enbodi nent, the endogenous
retarge edlénaopep I'dase receptor expressed by cells froman established
cell lineis SEQID NO 25, SEQID NG 26, SEQ ID NO 27, SEQ ID NO 28,
SEQ | Qd@ioﬂaﬂ,cﬁﬁ@nlt@%(,&ﬁts SEQ ID NO 31, SEQID NO 136, SEQ ID NO

137, ] , r 139, or SEQ ID NGO 140. In yet aspects of

t hi s enbodi nent, the endogenous retargeted endopepti dase receptor expressed
by cells fFonpashiimenss abthice Psantdayention meayj adsoerpploy)p gployans ettt pige dispersigat ed
endopepti dase receptor, such as, e.g., a retargeted endopepti dase receptor

i sof orArwvaietyof atlans getyde wodlopephpldaselude celptsoruck abyglfvav, nhageotahard gapediss of
this enbodi ment, the endogenous retargeted endopepti dase receptor expressed

by celdigkicbRmngngest @bbdshigek, a8 h chloffg hend téhat W Blably uQ6€ el i N T et ar get ed
endopepti dase receptor having, e.g., at lTeast 70% am no acid identity, at

| 0 % 0 0 1
ot g S e o A3 thleeste Tl begi e

28, S ID.NO 29, SEQ|ID NO 30, S | D.NO. 31 EQ ID NGO, 136, .SEQ.I D NO
Ta7, Gy PISTROLS PP ises o g B Pt Thhgbe [NORATEN T A e
enbodi nent, cells froman established cell line are transiently qr stably
engi n®ERed Selisl whions dn yariissEhvdiRe e PigpRt ey ke speideddadhe TPEROHEBY . 1n an
aspect of this enbodinent, cells froman established cell |line are

t r ansipégméngs, greatst pignyendn grarmdiedcigmensx prigmentpomwdesr piighngnopresscaliengpigment
retargeted endopepti dase receptor. In other aspects of this enbodi nent,

cel | s nhdsembachesstaflldédspigtenehid ddlider digeidt pigmsntenédiypetsionst abl wedhgieheerad t o
express the naturally-occurring retargeted endopepti dase receptor of SEQ I D

NO 25 onebEQid %pi%geng rtiHERak Bad¥dd mdlwetRRhdAtNDpl1ié8 to BEQfabe Nikh 90 2R D
NO 30, SEQ | 31, SEQ ID NO 136, SEQ ID NO 137, SEQ I'D NO 138, SEQ

cel 1's ‘P coRlinged hPspiee; K 412%1%&2%“@3{*?{55%?%*3%?feﬁfﬁmé%%f@g%‘ég% @?ﬁl‘ ed to
o b VapBety SV B SHD S Al ) SCBRGA LGRGb  earuN G B b hoy S 1S

endopepti dase receptor subtype. In still other aspects of this enbodi nent,
cel | s r¢levant anrtiegs abyvhishage iveprporatadehesgin by refprenen t Incopirasts pstajedpigmaelarad t o
express a naturally occurring retargeted endopepti dase receptor having,

e. g., have hslesgoné (%t aeatnengcich asdemprovige matal bxads toafmn®s omthel pastle 8G%ceat

| east 85% at |east 90% or at |east 95% am no acid identity with SEQ I D

NO  2%xaiplp(dsloPnl¥ed] o2file cORidgs BhdNede AlminaESi¢D aNDzirdshia. J&€dytiad Nedmet® ma$hadol D
NGO 30, SEQID NG 31, SEQID NGO 136, SEQ ID NO 137, SEQ ID NO 138, SEQ

Lol 1's b et asthe Seiare di Mt pARiciqe DGt ey RN AORSenCitict IR BERACKITTC .

express._a.non-naturall ccurri retargeted endopepti dase receptor. In
other1%?@%3?§q8%”?ﬁ?§eéﬁ§8afotﬁfggggPes froman established cell line are
transiently or stably engineered to express a nonnaturally occurring
retargeted endopepti dase receptor having, e.g., at least 70% at |east 75%
at least 80% at |east 85% at |east 90% or at |east 95% am no acid
identity with SEQID NO 25, SEQID NG 26, SEQ ID NO 27, SEQ ID NO 28,
SEQ ID NO 29, SEQID NGO 30, SEQIDMNO 31, SEQID NGO 136, SEQ ID NG
137, SEQ ID NO 138, SEQ ID NGO 139, or SEQ ID NO 140. In other aspects of
this enbodinment, cells froman established cell line are transiently or
stably engineered to express a nonnaturally occurring retargeted

o e o o o



are transiently or stably engineered to express a naturally-occurring

gal anin receptor 1, a naturallyoccurring galanin receptor 2 , a

nat ur al | ywocowwirrng gal anin receptor 3 , or any conbi naPtCerusehenenfi4 | n yet
ot her aspects of this enbodiment, cells froman established cell line are
transiently or stably engineered to express a non-naturally-occurring

gal anin receptor 1, a non-naturally-occurring galanin receptor 2 , a

non-natural | y-occurri alanin.receptor 3 , or. conbi nation thereof. In
SUiT1 ot hor EAgEiTy <okt patiEl T fnp ot wEnp TG PaNEBER OISR | | i ne
are transiently or stably engineered to express either a

nat ur &PJoying @it @W@aﬂ&%@ﬁl eptapdensed azCqippRuRdt Ay ispingolypengrqonpguadl adni n
receptor 1, a naturallyoccurring galanin receptor 2 or a

non- nahthrauinone coonppimly agat@nétal qoedqxt wethihe, compoandiraatl lay abylaomidd cognpypahdias n

receptor 3 or a non-naturally-occurring galanin receptor 3 , or any

conbi padrh@fis g beaked. [Asldihedird tdotildhgX HI@a8eRBEa Y cocenéndogenous or
exogenous re-targeted endopepti dase receptors can be identified by routine

net thl?keit(gﬁé'lrﬂéﬂ; ofll & uﬁ@,danit}ffgtilfiﬁ(ﬁlte, Qﬁﬁ%ﬁ(&icfoﬂé c{)ﬁ'gélﬁ{dg ebed dye lake

endopept | daseupt ake. says that determ'ne retargeted endopepti dase binding
or uptake properties can be used to.assess whether a cell IS expressing a

" et ar GarEatihAssRl R ERboAid YRR ColpEund o figlndiss (R BRLL | on,
cross-1inking assays using | apel ed retargeted endopepti dase, .such as, .e.qg.

[ 1251]PC¥Yé%r§rcg€%P@an%W&as AR B C@@éﬁ,oﬁogm@. ageRio FRRPCYBRGEIRANERE compoupg Aoy ng
of Costridiumbotulinumtype C neurotoxin to different neurobl astona cel

| i nes itsBRigytiviendreatthragwinone conmmound.7a Base 899 lakpgpinRounde kivd thgdike tmayl be, usgi.ndi ng
of botulinumtype C, D and E neurotoxins to neuronal cell lines and
synaptResmins the2Disgdrsibmxi con 261-264 (1991); and Tei-ichi N shiki et al.,

I dentification of protein receptor for Clostridiumbotulinumtype B
neurotoxin_in rat brain synaptosones, 269(14) J. Biol. Chem 10498-10503
(1994) . O HeF HPRSIGACEPIHY S8 b ReeHE IyaRIT MRS d9teRdninyaiumbss g ethegs
detect retargeted endopepti dase bi nding using |abeled or unl abel ed

ant i boedogsized bg thase faving\slgll ginthenirs Hinloaaamépdialent, oTher meselpase polymgrs, one or
transporter for internalization of O ostridiumbotulinumtype C progenitor
t oxi N mart QuiphrtdIesc ad SpticddRy Aje i racieambilBinpipeats dremeltEGopnded.in 32 éxBaRr
(2004) and i mrunoprecipitation assays, see, e.g., Yukako Fujinaga et al.,

Mol eculdg witphaet 81d 2 A4UtRNzRk aBeM iR a§ HRGRIROPEMALSuRhyMoRfde! b1 &8Rbination
botulinumtype C progenitor toxin for intestinal epithéelial cells and

erythr t.es, . M. c i - 15 4 und
re-tafgeEgg%éﬂéggég?ﬁgégg%U%?%g)(%%éFéggg?idﬁﬁéﬁe g%%gﬁkggkﬁggé&féggﬁbodies
useful for these assays include, without limtation, antibodi eg.sel ected
el ndtoF SHbR I e ROpeBE gt inaPopossrre it uBPufE: caltpongiin e e
retarﬁgted endopepti dase receptor, such as, e.g., ORL1, DOR, KOR, MOR,

gal anikicidsd dpppextiudey Hy tha preserce & b epponal gabilizingmiganty waeptape oge or mpre he

anti body is |abeled, the binding of the nolecule can be detected by various
means neitnd]zing apgniddldrelrynfonnotg adispeysos, Indionectimbridoness dle dispdrsien wsafiison  of
the cellular location of the antibody, neasurenent of cell or

subst rqaLRdhe Untaianbbiody dbohii IibRGveaagiasitershe Bhenf bubseqieh@WELFtNer diluted to
el ectrophoresis or capillary electrophoresis, enploying

t eCthGHl?ﬁg\ie%IleétléP@l\ﬁﬂ abSutBROSEy ﬁfeigﬁ&vbﬂer.' n the art. If the antibody is
unl abel ed, one may enpl oy a labeled secondary anti body for indirect
detection of the bound nol ecul e, and detection can proceed as for a | abel ed
ant i body. [|Anyi meltthoendstgooeants kabwh e the aatdagbenidedr Iassay smbddimedst £kmiader, a
retarget ed endopepti dase uptake properties or characteristics can be useful
in i dBUNBYRNG ©iedel,SifIPE@ES ieRGuRIQIENOMISsBfw EXRURAQUS adlvid Q& eab@Rr, is
endopepti dase receptors. [0146] Assays that nonitor the rel ease of a

mol ec Lﬂllsg&i ak %%ce?sxf%i) ?Wdﬁcihg ik c[igée?sri&?st iRdc&RaaRe Wdhdcgé gre‘éé’rﬁ ideifolR deged to
assess whetler a cell Is 8xpressing one or nore endogenous or exogenous

retargeted, endo ti.dase receptors, l.n these assays. inhibitjon of the

ol oo TERER FTRGRtC R e en M i PaBBi R fiTpblegh o A5
endopepti dase receptor after retargeted endopepti dase treatnent. Well known
assays include nmethods that nmeasure inhibition of radio-I|abel ed
catechol am ne rel ease from neurons, such as, e.g., [3H noradrenaline or

[ 3H dopam ne rel ease, see e.g., A Fassio et al., Evidence for

cal ci um dependent vesicular transmtt®r rel ease insensitive to tetanus
toxin and botulinumtoxin type F, 90(3) Neuroscience 893-902 (1999); and
Sara Stigliani et al., The sensitivity of catechol anm ne rel ease to
botulinumtoxin Cl and E suggests selective targeting of vesicles set into

o ~r= 7 r~ A NN ArNA L NN NN\



nouse nonocl onal anti body (Abeam Canbridge, MA), a- SNAP-25 rabbit

pol ycl onal antiserum (Synaptic Systens, Goettingen, Gernmany), a-SNAP-25
rabbit powvochovmar74ant i serum S9684 (Sigma, St. Louis, MOPCTAISA1@AOSMAP- 25
rabbit polyclonal antiserum (Abeam Canbridge, MA). [0149] Aspects of the
present disclosure provide cells that through genetic manipul ation or
reconbinant engi neering are nade to expresses an exogenous SNAP-25 and/ or
one or e exogenous et ed endo i dase receptors. s useful to
oot oSBT SRR iR Do Ry SHAtORa Rt PUar 6" B Bubo SR ot e
endopept i dase receptors through genetic nanipul ation or reconbi nant

engi néBbiodnanicaleripronisigradiisg resvpis apghan Hawalyeierdpservaik epeh eftvghichringludes aay
not express an endogenous SNAP-25 and/or one or nore endogenous retargeted
endopeptipd d3sired emptgs of bdst and irfigal tweeer anepiewsted dodnt thatbasaichergeinend gelihiyial
mani pul ated or reconbi nantly engi neered cells nmay express an exogenous

SNAP- Zmntéitesepiisir, 9spsaivelye Xgesnntdble R 98y Bdueadoneptddasabs@arplsofos under
control of a constitutive, tissue-specific, ceII-speC|f|c or inducible

pr Om)teﬁﬁmﬁfeems tIEH ﬁﬂ/cfcfers aq{mboﬁ{ lﬁpéclﬁmlﬂ att a Csléﬁlqu;f %49 ggr i hadd t%rﬁfoxqgé |

i s useful as the cell can be genetlca mani pul at ed or

r econi?flengase aMd 81 ql ltIaFr etg:r Eoothg )e(}Pt{”u fn (%ﬂer €111 {]n’?éjn S aBlAU.lC? 11n eCpld/ Ol'imone or
nore exogenous re arg ed endopep “I'dase recep ors afd'y apr BV

under goi ng retargeted endopepti dase activity. 150] Met ho s useful for

intr odm%\il%‘gf Tkt Qé’éh %;fﬁ (i | é%gﬁrdeln Bne cmPedigkabadase
conmponent necessary for the cells to undergo the overall cellular nmechanism
wher elapd anitigtveatefetre drebpatep st pighesterpr ot eol ytical |y cl eaves a SNAP- 25
substrate, such as e.g., a SNAP-25, an ORL1, a DOR a KOR, or a MR

i ncl ude, w t hout tation m ted i very nmetho Cc S
ARG Ko AT SN A M A fl%éA%f e FomHE el
dext r an- nedlated l'ipid- nedlated pol yet hyl enei m ne ( PEl) - nedi at ed

pol yI Y& AhElekadithe exgrudarvhese fisresa I%T@aky%ﬁ eonpeyadeds Pheopmeregibgaiticles mpay

met hods, such as, e.g., biolistic particle delivery, mcroinjection,

pr ot opbleé@ct sifnydtpicapuslyavié! @t ropwr dpseqrelyraerd ivtp the extradenatie thede¢dopearyn thst hods,
such as, e.g., retroviral-nediated transfection, see e.g., |Introducing

Cl onedltGengse, ioné or fiold dubpaltidesmaly ibarofpblusdedpmo ohb ol mbe ke pSh/mMTQakd &en
Russel |, eds., Mol ecular Coning A Laboratory Manual, Vol. 3 , 3rd ed.

2001) feﬂn@&ﬁie%x@dlé?%d@e%ed@} In t¢ ARSARIveaRMidorRAl @ﬁé&ﬁox@%uﬁ%@dl% nes in
Manmal i an Cells, 29(2) Biotechni ques 314-318, 320- 322 324 (2000) ; ilip

Washb rl X j

Neur ond g B aftuectt PRy MEGh o/0ft GforsiBERRELAHE b 3fe HERG SR TephBlidng ¢
i n Mol ecul ar W/ ey and Sons 16 1.1 (2000 each
of whioGhof B Bﬂﬁ’ya%eéﬁawpﬁ@flé et ot s BTG ) SomR STORHIEER: 5 ¢ no
art understands that selection of a specific nethod to introduce a

pol ynéipetsingchechios eddaddoione gr morsdpase pplymegretheti@h and aloag twithghe ysen #arin ofher
cell willtransiently or stably contain a conponent necessary for the cells
t o uncerbgdindns, theatigicrsicghgent mrproradéthsepsmtaher tbbywia scetvaexgetded The resin melt
endopepti dase proteolytically cleaves a SNAP-25 substrate. Nonlimting
exanplieted delp@rsnftemend intheantDé ey LorRn6 ad Al safi 16BP 2ORNGf tHEEQRRRT WhE@Ithd he
cells to undergo the overall cellular nechani smwhereby a retargeted

endopeptih0ag&me Bva%} Yhd Ga%l: kﬁén?!h% %b’a%ér a%d %Me?évoﬁl»&bﬁé h@deR tﬂi%[%qlalll e [ PRLL
pol ynucl eoti de nol ecul e of SEQ I

Bg: §23g| :gt Ibdglmnéo segluspgrsfr)lf aS nilag tﬁNglddg(g ac(i)c[rltl ylobe%gus%éy t@ water stream.
polynucleotld nmol ecul e of QID NO 67 al anin receptor 1 polynuc| eotide
mol ecdi &o1f € 1m§n>q<}urtilali lﬁé WRPINRRY '1%9(166 ViagERley iplaidsom water (EApTyAirAn 2
receptor 2 polynucleotide nDIecuIe of SEQ ID NO 144, or galanin receptor 3
pol ynuiéhten iugkcapbing eoneofdhe sgpden Ripicallys theahitpesignris 25 uisd ity peass 30 iwéght

nol ecule of SEQ ID NGO 68, or SEQ ID NGO 69. [0151] Chem cal - nedi at ed

del i veerycenewitodis the eookimk|zoke)orudilioa, (e rdsloedafixoinreimagiby dikiet lany nuiber «r t
and are described in, e.g., Martin Jordan & Florian Worm Transfection of
Adherent and Suspended Cells by Cal ci um Phosphate, 33(2) Methods 136-143
(2004); Chun Zhang et al., Polyethylenimne Strategies for Plasm d Delivery
to Brain-Derived Cells, 33(2) Methods 144-150 (2004), each of which is
hereby incorporated by reference in its entirety. Such chem cal - medi at ed
del i very nethods can be prepared by strandard procedures and are
comercially avail able, see, e.g., CellPhect Transfection Kit (Amersham

Bi osci ences, Piscataway, NJ); Mammalian Transfection Kit, Calcium phosphate
and DEAE Dextran (Stratagene, Inc., La Jolla, CA) Llpofectanlne(tn)
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delivery methods can be prepared by standard procedures and are
commercially avail able, see, e.g., ViraPower(tm Adenoviral Expression
System (Iwoizbroo@erss | nc., Carl sbad, CA) and ViraPower (t RLTASRMOMRT4a4
Expression System Instruction Manual 25-0543 version A, Invitrogen, Inc.,
(Jul. 15, 2002); and AdEasy(tn) Adenoviral Vector System (Stratagene, Inc.,
La Jolla, CA) and AdEasy(tm Adenoviral Vector System Instruction Manual
064004f, Stratagene,, l.nc. Furthernore, such viral. delivery.systens .can, be
or epartiipsaytCE dasrg iR e b Brut JRame Fbpyiniegy Mals i 1 egoddnfy the
BD(tm) Tet-Of and Tet-On Gene Expression Systens (BD )

Bi oscitWHtEsvVCREHder by, rathgr @ aajtiegm qoajainipg) themetipmeitaftecthe melghapexitesh fragthe
Expressi on Systens User Manual, PT3001-1, BD Bi osciences C onetech, (Mar.
14, 2@e8\derGhnthBwntudefts9anSyistame Puildsup mohe axtridec is, eli@antsthaad thEA)sparsebn is
GeneSwi tch(tm System A M fepristone- Regul ated Expression System for
MarmmalfbaiedGalal sscondbsi @ixiky defeeQadBas 4 Rt stagemixek.nc. , (Nov. 4 , 2002);
ViraPower (tm Lentiviral Expression System (lnvitrogen, Inc., Carlsbad, CA)
and ViraPower (tm Lentiviral Expression stem | nstruction Manual 25-0501
versi on E, Inaj¢ embedment, the presepeipvergion fpgha)provides apnptse fer roaducing {r)
Retroviral |nducible Mammalian Expression System (Stratagene, La Jolla, CA
and Caliypesia Conptrisolg(thg stRet ofqV) seddcting due bbinerd\bubpakiclen hixipg es svayngeSyastiaden

I nstruction Manual, 064005e. [0154] Thus, in an enbodi nment, cells from an
est ablsizhiedn@el ih thd RegSUSE.OPtd Plif; (D sertaideies eaddpanidgass; @gtdlvdting
transiently contain a pol ynucl eoti de nol ecul e encodi ng a conponent

neces cel | s i ereby a
ot ar oo STl R e (e & I AR Gl R e
anot her qnbodinent ceul§ from nwgfta h;sQfd %F" |.i ne uscegfible tg

r et ar gef Sy S HIfP BT ARLETZNg Q\EF‘?\%’ FRSTRIGRANE B8 QP& PhME PEPy AUl Mmsst e

nol ecul e encaoding a plurality of conponents necessary for the cells to
under PEFSERE Al N OIRPIE ONG PT OEHhIPPAHC IR & BiFredby b leartquttidly shernsBIst NG hse
proteolytically cleaves a SNAP-25 substrate. In aspects of this enbodi nent,
cel | s ohe onmare sbpaiicles madh thebne ¢1i meredasepgyinbise () gonte¢taregaidat leastipptiphy dase
activity transiently contain a polynucl eoti de nol ecul e encoding ORL1 , DOR,
KOR, NbRipsolateBNAPoRmord subpsipielzs svithfthé Hgsidenddddamiethe on€ et indref stabiliAng agents
established cell line susceptible to retargeted endopepti dase activity

t r ansi;a@bptlomPRiRd Shel diendre nyivaal d@8ts O ey dRfperfitg 4o NQeash pditi SEQ
I D hK;lGZbe%coging ORL1. In othé?ggégegngof sﬁ}sfgnbodfhent,wzglng¥r0n1an

o=t a0 ok M SAGEIRL) 60ty 1 AL AL SONBBERHARR BN K
NO 64 di ) s .oth f thi di , I f
et R S e

transiently contain the pol ynucleotide nolecule of SEQID NGO 65, or SEQ ID
NO 6doEmpgHiertsneomen. | nstill ot her aspects of this enbodinent, cells from
an established cell |line susceptible to retargeted endopepti dase activity

transigent A ] hgnghe pol ynucl eoti de nol ecule of SEQ ID NO 67 encoding
MOR. g§£%g¥‘$ﬁ@é%her-aspects of this enbodi ment, cells froman established
cell line susceptible retargeted. endopept i e activity. transiently
Contai 1" hd TEGR PSS oF Mg Caur Liogrn Sy Ynier e TP g T et iey o
SEQ ID NO 143 encoding Galanin receptor 1. In yet other aspects of this
enbodiafilitatiopesuch af agghtegiuiabeqabng spRliratiany, antpretise seading applicationy, @aRA get ed
endopepti dase activity transiently contain the pol ynucl eoti de nol ecul e of
SEQ | DoMNdig dpplicaivnediced cd@ing npplicagoeptondu@tive ¢outiggs dld iothingrialaepaeg s of this
enbodi ment, cells froman established cell |ine susceptible to retargeted
endopepplichés s, abkdsikiet Ypplicansnss idalant Sl icaiiohst RRnPAIpYibatdne dohéleappht ioub, naf
SEQ I D NO 145 encoding Galanin receptor 3 . In further aspects of this
enbodi 1o ished cell line susceptible to retargeted
endopég??§§§§€§%$?§??@hfﬁﬁﬁgégﬁ%1y contain the pol ynucl eoti de nol ecul e of
SEQ ID NO 68 or SEQ ID NGO 69 encodi ng SNAP-25. [0156] In another

enbodi nment, cells froman established cell |ine susceptible to retargeted
endopepti dase activity stably contain a polynucl eotide nol ecul e encoding a
conponent necessary for the cells to undergo the overall cellular mechani sm
whereby a retargeted endopepti dase proteolytically cleaves a SNAP-25
substrate. In another enbodi ment, cells froman established cell Iine
susceptible to retargeted endopepti dase activity stably contain a

pol ynucl eoti de nol ecul e encoding a plurality of conponents necessary for
the cells to undergo the overall cellular nmechani smwhereby a retargeted
endopepti dase proteol ytically cleaves a SNAP-25 substrate. |In aspects of
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| east 70% at |east 80% or at |east 90% of the given cell popul ation
transiently contains an exogenous conponent necessary for the cells to
under go twe 20werat48 cel | ul ar nechani sm wher eby a ret ar gecedsendopapt | dase
proteolytically cleaves a SNAP-25 substrate, such as, e.g., a SNAP-25, an
ORL1, a DOR, a KOR, a MOR, a Galanin receptor 1, a Galanin receptor 2 , or
a Galanin receptor 3, disclosed in the present specification. As used
herein, the term"delivery agent” refers to any nol ecul e that enabl es or
enhances internalization of a covalé&ﬁﬂ%ﬂkinked non-coval ent | y-1inked or

in any other nmanner associated with a pol ypeptide into a cell. Thus, the
term "del i VidEyolRREiRg exypplshlsEys | thwr‘???ﬁhthFliltFﬁntta{t AEsnot rteder fe limifethe seppe
pepti dom netics, small nol ecul es, pol ynucl eoti de nol ecul es, |iposones,

| i pi dof theiinugeion. r et r ovi r uses and cells that, without limtation, transport
a covalently or non-covalently linked nolecule to the cell nenbrane, cel
cytoplasn1or nucl eus. It fLwﬁher.isrundarstood!tgai the term"delivery
agent" enconpasses nol ecul esH- A by any nechani sm

i ncluding delivery agents which function via receptor nedi ated endocytosis
and those \XhYeélﬁV%lﬂ@P?fﬁl&éﬁéﬁﬁa@ﬁt -‘pyeiedEH S achpiding tadheiolerirorPeess{ 0159] A
delivery agent can al so be an agent that enables or enhances cellul ar

upt ak dneéntiveghispreirsion sgmplenked conponent, |ike SNAP-25, ORL1, DOR, KOR, MR,
Gal anin receptor 1, Galanin receptor 2 , or Galanin receptor 3 , such as,
e.g., by Chﬁﬁkﬁﬂhﬁgﬂmﬁmgaﬁﬂﬁ@zemmbmﬂgeﬂeyMﬁ&ﬁNYF?(D@mmlﬁaﬁH&WQﬂa@theins.
Met hods that covalently link delivery agents and net hods of using such

agent %oﬁmm@ﬁ%ﬁﬁga@deﬂsny o?aﬂ)romga?élfo 8F7-o/&0RVEYailabledt&th ThE RS AHGhiceN Syst em
and Met hods of Use Thereof, Intern |ona Publ i cati on No WO 00/ 34308;

Corat BR300 0 LI o PR AES MPERDTS A Too g i
6,080, £2ds AT E WSt o 0 BRSO LT R0

TATderlved Transport Pol ypeptide Conjugates, U S. Patent No. 5,747,641 ;
Al an BluaRis|F- 8. ayailabieaTorm AN dvere Eadspora Wik bg/pe sk iragas e meltehesfesin and
Proteins, U S. Patent No. 5,804,604; Peter F. J. OHare et al., Use of
Transpoﬁmxﬂn@héhnsquuSHwPEEEnﬂh&MmhﬁTKB¢pﬁﬁmmuYadtEhmmgmkﬁnw&m&d@de.
Haw ger, Method for Inporting Biologically Active Mlecules into Cells,

U S. Rain®iedMath &8 8Q/miAARiter ¥ -6ZN9Men bf the&udagtkntDOWEWIEA 1, Malilagd ffo The
I mporting Biologically Active Mdlecules into Cells, U S. Patent No.

6, 043 lﬁ%@Cthﬁ lOoR axjﬁls nl“}{%tre@tﬁtl gl é@eﬁﬁsn& 286h Mﬁf %H?Qlalfdgﬁ W;E‘&lﬁﬂh!e%xtrucllj:r éo

Englneerlng o Pr ot wth Transl ocating Activity,

Pat ent 248 Lin et S od f tic
engi Al THIEH 7806 R BF e iR Wc%?c‘?f Winislo 4 RERSRER: RYSSRI Vg et
Patent No. 6,432,680; Jack J. er et al., Method for I ortin

Bi ol odiferedpciwas ¢rolddhpad erited quﬁ%t Kirader intga cpliection vkgsel. 1@9@8@?&@%

Yao- Zhong Lin et al., Sequence and Method for Genetic Englneerlng of

Pr ot eiptedugi hadd dDedvierage phrtisheesiZer dinmbiotof 0.Ag mgronyi A pumiagy ofthe dispeNon

6, 780, 843; Jonathan B. Rothbard & Paul A Wender, Method and Conposition for
Enhanebn@oid¢nanis pepdrteAdin @aisle Bi dlhe géseal privisrbieastake inde@iveRAsperdionNawe fepd3éd BO3;
Jonat han B. Rot hbard & Paul A Wender, Method and Conposition for Enhancing
Transgggklﬁcross Bi ol ogi cal Menbranes, U.S. Patent No. 6,495, 663; and
Pamel a B. Davis et al., Fusion Proteins for Protein Delivery, U S. Patent

No. 6qﬁ§;q§%ZhS§?§Hng£ ﬁgyfh is incorporated by reference in its entirety.
[ 0160 al so be an agent that enabl es or enhances

cel lul ar uptake of. a non ent SSOCI. nent I|k

L DOR, NS igerva HOs Babrdred BTN RCBERI e s En  ani n
receptor 3 . N@thods that function in the absence of coval ent |inkage and
nmet hod8PIYMEs VA eraedhyie 3t sxtnder adser he/min af PRIMACQR pP&Y . pyajjabls feam Jjhe
Pepti de- Medi at ed Transfection Agents and Methods of Use, U. S. Patent No.
6, 841 IE86{hethidal Qonpéiei, gne i 1 Gg/thidof Vil (TZHIaRF02phitsr acdhblafarDEfot ei n
Del i very Conpositions and Methods of Use, U S. Patent Publication No.
2003/ 0008813; and M chael Karas, Intracellular Delivery of Small Ml ecules,
Proteins and Nucleic Acids, U S. Patent Publication 2004/0209797, each of
which is incorporated by reference in its entirety. Such peptide delivery
agents can be prepared and used by standard nmethods and are commercially
avail able, see, e.g. the CHARIOT(tn) Meagent (Active Mtif, Carlsbad, CA
Bl O PORTER (r) Reagent (Gene Therapy Systens, Inc., San Diego, CA), BIO

TREK(tnm) Protein Delivery Reagent (Stratagene, La Jolla, CA), and PRO
JECT(tn) Protein Transfectlon Reagent (Plerce Blotechnology Inc., Rockford,
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10 nMor less, about 1 nMor less of a retargeted endopepti dase. [0163]
Aspects of the present disclosure conprise, in part, isolating fromthe
treated cwDI2000/18XAR- 25 conponent conpri sing a SNAP- 25 h®¢irnig2@0/027414
carboxyl -termnus at the P1 residue of the BoNT/A cleavage site scissile
bond. As used herein, the term "SNAP-25 conponent conprising a SNAP-25
havi ng a carboxyl-term nus at the Pl residue of the BoNT/A cl eavage site

scissile bond" refers to a.cellular cont ai ni n

o1 eav P BRBIcRTe R L iF oM aa AR S e R B R E B T e i ng
or isolating a SNAP-25 conponent can be useful, including, wthout

i ni t desigfAi0T@plt blepd wig foymardsdaing comlingd o fhuHnmpnrn piatea ePBANEIEot gavn f

i mrunoprecipitation, affinity purification, and protein chromatography.

[ 0164 ]posaspeathydafxidchelhprresdimg djuschsod speesicrowps fewarded wathirt the@rtradcSNARe25
antibody linked to a solid phase support. As used herein, the term

'sol i @ilphas eoreUPIRDE hdditiSnas WA WP Uaded tbAdjusotht dolpliase! (IO el @it pefcontany
matrix that can be used for inmmobilizing an a- SNAP-25 antibody disclosed in

the prﬁé%%du%?%é Edcfiat drdexicPBad drithd &:ELBX AL ES11eRfio Olssdl, %@%&uﬁ#%@%&t&t

i ncl ude, g., a tube; a plate; a colum; pins or "dipsticks etic
parti gl ot her her | or. frbrous chro raphi c nedi a, . such
s, e/ aze,efa R R e e R R S R
such as, nitrocel |l ul ose and polyvrnylrdene fluoride (PVDF). The sol i d
phase r%rt%tﬁerlt Teblp 1bér%€6‘ff§5tdrR18Pf‘éHei&frﬂh@H‘é(e’i}&“@éiltPSFﬁl‘&sfr%’Fepﬁﬁt‘eﬁ fﬂbé cQuch as,

e.g., glass, carbon, polystyrene, polyvinylchloride, polypropylene,
pol yetlnyentive dispexsionsampleihn, di azocel | ul ose, or starch. The solid phase
support sel ected can have a physical property that renders it readily
separ abl e fAqrvsOdisgRrgomy of N0 tmchpsrEited wath poivtsgeraimalerly padpacatsvia b eundler
materials, such as, e.g., excess reagents, reaction by-products, or

sol VeRiiere 2®ghfin o€ PAVBTENEOT- 302 1181 W SIRblee oY ReichRYld (Bethical @@IPaRgl and 24
filtration, centrrfugatron etc.) fromsolid phase support-bound assay

Cuppory i ofcHls LThERASh ORTR, SSaifly ORI %ﬁ*élﬁrﬁ%%ﬁfwgaﬁgt %I?‘;%Enusg o
cac Laargrrrr%oi%neﬁqﬂ%%%if%ﬂhtc?rﬁ%%%t i B Seth Ao Sk BNy Pedyk TR

Aspects of the present disclosure conprise, in part, detectrn the presence
of an Canbrr@édvﬁhﬁ 3 BWNEB It OB GRS keﬁ@matt trietgNREIIge.a hhe Foh gng R@yeous
selectively binds to a SNAP-25 epitope having a carboxyl-term nus at the P1
r esi dulespefsianheasBoNTdrded vghinafe exstitder gcths dilhteorbomd verede add8iaRl Ratec veavddyd
product having a carboxyl-term nus at the P1 residue of the BoNI/A cl eavage
site s€ugabtltie boidd leviel tol 38. BW¥ight ?Eﬁetdlt.t ira¢ paadyictdedsaobledng ¥ Sit@the aktriker uged
to practice aspects of this disclosed i mmuno-based nethod, with the

provi si Qneditvelde $hORRh1hO pRRALSG KB a9e/288 thlélte's%%aﬁﬂetﬁooﬁ) S Aidestd @al 1y
signi ficant degree t he srgnaP fromthe antrbgdy antrgen conpl ex frontthe

backgr ound sr imtin exan d de ect St ens
nol oag P AEBE gisehRRinsoMeonif & GaRIeEin b s 118 RSFRSPELRG, RymeRAR
i mmunopr eci pi tati on anal enzyne- Irnked i rmunosor bent analysrs (ELI SA),
and sahﬂﬁﬁEWSE9@¥Pﬂq£@1§§#egtion of the signal can be achieved using
autoradrography mnth i magi ng or phosphori maging (AU), chem | um nescense
Inye pesipy gamptecence (ECL), bi ol um nescence (BL), fluorescence,
resonance energy transfer, plane polarization, colornetric, or flow
cytonetry (Aﬁcaqueﬁmdnspemomnsf nahofiimaTitg -cheped actdivadt PRIM AT SReerhylaneacrylic
disclosed in, e.g., Mchael M Rauhut, Chem | um nescence, In Kirk- O hner

Conci aeid%agmhepedg greeﬁre@hmrpattmﬁachﬁ&ls 89Y d/fth of PRNERATOR3SFR0R G ailaK
Wley and Sons, 1985); A. W Knight, A Review of Recent Trends in

B e S e R T
S N N AR

A8. 1- A8-55 (Sanbrook & Russel |, eds. Nblecular Cl oni ng A Laboratory

Manual, Vol. 3 , 3rd ed. 2001); Detection Systens, pp. A9.1- A9-49 (Sanbr ook
& Russell, eds., Ml ecular Coning A Laboratory Manual, Vol. 3 , 3rd ed.
2001); El ectrogenerated Chem | um nescence, (Ed. Allen J. Bard, Marcel
Dekker, Inc., 2004), each of which is hereby incorporated by reference in
its entirety. [0166] A sandw ch ELI S80(or sandw ch i nmunoassay) is a nethod
based on two anti bodies, which bind to different epitopes on the antigen. A
capture antibody having a high binding specificity for the antigen of
interest |s bound to a solrd surface The antrgen |s then added follomed

Y o o Y . o " o, " o




and a SNAP-25 cl eavage product having a carboxyl-term nus at the Pl residue
of the BONT/ A cl eavage site scissile bond. An i mmuno-based net hod of

det ect i ngvoevargeld8d endopepti dase activity practiced i RCR/Useéiopisex
fashion is one that concurrently detects the presence of two or nore

ant i body-anti gen conpl exes; one of which is the antibody-antigen conpl ex
conpri sing an a- SNAP- 25 antibody and a SNAP- 25 cIeavage product having a

car box nus, at t due oNT/ avage s§it |.e
bona: BB, a tei Srotinr G0+ Bl Rlenn ity TaNEr g SRR Ut L ST
thrrd fourth etc. drfferent protein. A second protern can be used, e.g.,
as an HTEORRINIRDAOANIT &f Neassipimley dsiries- ol Reores g aquears Aibparsioy way
normal i zi ng the amobunt of a- SNAP-25/ SNAP-25 anti body-anti gen conpl ex

det ectfedvarded: wichiatizuextrudér tarthe dibdionanone gadarecddploex] Wateetedldedto sdjestslecond
protein. As such, the second protein is usually one that is consistently

expr esskdh lbyel th80.8eVdight pefBn@sTHR prodiRe wkeesuleWard &xi@il But daRe extRidet o a
exanpl es of a useful second protein, include, e.g., a

d ycer.glidgiydess3r. Phrseiatis %T%Iaﬂ&r}ﬁg%ﬂ%§§ra 6519%!3 ’51z§3ﬂfhtn?c?férrbf 0V RO SA

Met hods of perfornlng an | no- based ass n a nmultiplex fashion are
Sandw g cLg) e .%wpﬁﬁ%orn&grn °§<'*f S Pt in gblE7, P NG op b iR endive
107- 120 2004); R Barry ? SoIovrev, Quantitative Protein Profiling
usi ng A%RFESBE‘&WCAFPP%IWIH%C‘/ mcs, 4(12): 3717-3726 (2004); M M Ling et
al ., Multiplexing Ml ecular D agnostics and | nmunoassays usi ng Energi ng

M croarray Technol ogi es, Expert Rev Mol Diagn. 7(1 ) : 87-98 (2007); S. X
Leng et al., ELISA and Multiplex TechnolaBleds for Cytokine Measurement in
I nfl anmati on and Agi ng Research, J Gerontol A Biol Sci Med Sci. 63(8):
879-884| (2008), each of which i s hdneéive ncor poreatied by Invefitdveechiventiviet 5
entirety. [0169] Thus, in one enbodispersion an Disparsion badBispersioin gdisyersion
detecting retargeted endopepti daseSamplevi t y pSampleCed | i Ramapleidng| Sampplex
compr 1 5 .E%muﬂ o ‘iﬁfﬁ BRI and o SNAR 26 ol cavade. pr-oduct]_havi ng—h

b

1
T
car boxy | u Of hn P1 rne: due mothe QnI\IT/ A r\l =¥ vana coi t Ss

bond. Inﬂgﬁgﬁﬁgﬁﬁéﬁbodrnent——+rnnuukiﬁgw%Lﬁefhnﬁg%fdefe ? hg ret )
endopep FWQMEPT P ES/ pract iced in amilti nI ex frashi on hﬁf‘-q?nnrnr rent | y
det ect i H?W&%&tnrp nf an_antli hnd@igantr pn rWnﬁ*)l ex rnn{f‘r]i sing am-

a- SNAP- PRAXEAMBHYINnd a SNAP- 2% cl eavage froduct having a- 37.6
car boxy| KOB(adtivets” at the P1 resildue of- t he |BoNTAR cl eavage-sitd scf@si
bond andlB4 (dcaessi trigtileanoltdnare ant ilbody--anti gen conpl ex o alfrotein other
t han SNAPOMFAX Ut h(aagveske. g. , GAIPDH 0B.6Synt axi n. -[-0170] Aspects |of t-he
present | BLBRONEUFES8pr ovi de, in part, 3@ net hod of---detefm ni-ng re-targete
endopepti dase i mmunor eSoskance,) |[As used herlei n,100.he t er mive.e-t ar geoed
endopept FelaagationBaedoa IValanc®) |[neans a mammal that dges not fully resppnd
to a refrhprigetedserndopepti dase theraggy; or |[shows--a reduced--beneficta
ef fect pPrREVMAEOR39GRt ed endopepti dase_t her dpy bgicause |t he_imrune rggponge
of that| ppupmeINe eRé¢hes directly|or i1 ndirect]ly, reduces thggffijcacy._of [ he
t her apy| TAPIRARIJoT} T 1 Ng exanpl e [of Tgdyced [efTigacy woul dide The presence
in a MRy c&Iv@fog§ast one neu ra||zrng a-retargered endopeptidaqq9

[oX

anti bod Kbﬁa(a tR/E:J}GS to a re-targeted endop ptl oq%e im{a manner tnagr reduces
or prevemnt grcHVesfl,ﬁ’Féﬂﬁa'nbl('atnhP{e o4t vity of jthe Te-targeted, EHULpepLI dase.

As used 1 5WA5{ %Ai'&cﬁ\%j” re- Ldl get t:%' 5t:lldu eptidase therapy negans &
treatne ] LURSNEJIZ TNE hreatt+ng; i'cr'g'%bi H-tratd UIL_UI afy other—rreans_of
count er getihg "oweth.n" grdesitabte—i h—arramral etHHAg et ared-atipon

1 Aa_t arnnt A nn'ﬁ t&ﬁk&oi%gc oy nleQ'Qm Nnilct nvliOO\Q a A Qv‘lnl nni r\@ o
US| ng a T U 1 CrCU CI#JUIJCIJLI U T Ul aAaAuUTIT 1irjouv I 1 d I.U A T AT UTTC 1 LIL] re
control ]ﬁmdggégl%ﬁo%.”edication, prEparation—o o0 xt bire 87 a fe t &P getbd
endopepti dase that has nedicinal, therapeutic, curative, cosnetic, renedial

or any ot her benef|C|aI effect. Re-targeted endopeptidase therapy
enconpasses, without limtation, the use of any naturally occurring or

nodi fied fragnent thereof, in any fornulation, conbined wth any carrier or
active ingredient and adm ni stered by any route of admnistration. [0171]
Aspects of the present disclosure provide, in part, a test sanple obtained
froma mamual being tested for the presence or absence of a-re-targeted
endopepti dase neutralizing antibodies. As used herein, the term"test
sanple"” refers to any biological mattar that contains or potentially
contains at | east one a-re-targeted endopepti dase anti body. An
a-re-targeted endopepti dase anti body can be a neutralizing a-re-targeted
endopeptrdase antrbody or a non- neutralrzrng a-re- targeted endopepti dase

__________ Y M M. T . M 1



sanple taken froma plurality of different individuals never been exposed
to BoNT/A. Wth respect to neutralizing a-re-targeted endopepti dase

ant i bodi e’p 2010p0031481 ve control sanpl e can be obtai ned fPomusrotooetisrs dual
mani festing re-targeted endopepti dase i munoresi stance and i ncl udes,
without Iimtation, individual testing positive in a patient-based testing
assays; individual testing positive in an in vivo bioassay; and individual
showi ng hyperinmunity, e.g., a re-targeted endopepti dase vacci nated
individual. [0173] It is further foreseen that a-re-targeted endopepti dase
anti bodies can be purified froma sanple. a-Re-targeted endopepti dase

anti bodies can be purified froma sanple, using a variety of procedures
including, without limtation, Protein A/ G chromatography and affinity

chr omat ography. Non-limting exanples of specific protocols for purifying
anti bodies froma sanple are described in, e.g., ANTIBOD ES: A LABORATORY
MANUAL ( Edward Harl ow & David Lane, eds., Cold Spring Harbor Laboratory
Press, 2nd ed. 1998); USING ANTI BODI ES: A LABORATORY MANUAL: PORTABLE
PROTCCOL NO. | (Edward Harl ow & Davi dq,gags Col d Spring Harbor Laboratory
Press, 1998); and MOLECULAR CLONI NG A TABORATORY MANUAL, supra, (2001),

whj ch are hereby incorporat €d QjvdnBiEr €NCe 1uléhtRE AT U1 Ofhvemt®@- | | M fubdlGhive
exanpl es of antibody purificat pppeddBhhods afspaglon as VSikpergéiar ac ipipbipRd
repgents, conditions and prpt ockdplear € readsdnypl@yai l|abkgmpie 9m €onsuipld Al
vengafse Phadle sinEbigleer, wht holt 11 gubation, Pieuge Bi ot echmsd ogy| [ no.1p
Rockdi@iisdersilylDvvdRd Zymed Labpratordg®es, Tnc., Sputh San Frapciscp, CA33These
pr pMe&alf ParasleSikOLaintier, procefur esowel T wilt hi noisnie scdpe ajzone §kilTlad in
t heprasitdispb@ld’4] Thus, 1 n an|enbodigrent, [a sanplre conprises bl opd. lnsaspect
of | MBisere@sd@diwient , the sanple cospri ses nouseobl ood, rais. bl ood, gaas
bl bpacaisheepARlvepd, horse bl ood, ¢slonkey [bl oodj.scow bl ood.--pri mate blood ar
human bl ood. I n another enbodi ment, a sanple conprises plasnma. In an aspect
of this enbodinent, a test sanple conprises nouse plasnma, rat plasm, goat
pl asma, sheep plasma, horsepl asma, donkey plasma, cow plasma, primte

pl asma or human plasma. | n another enbodi nent, a sanple conprises serum In
an aspect of this enbodi nent, the sanple conprises nouse serum rat serum
goat serum sheep serum horse serum donkey serum cow serum prinmate
serum and human serum | n another enbodi nent, a sanple conprises |ynph
fluid. I'n aspect of this enbodinent, a sanple conprises nouse |ynph fluid,
rat |ynph fluid, goat |ynph fluid, sheep Iynph fluid, horse |ynph fluid,
donkey |ynmph fluid, cow |ynph fluid, primate lynph fluid or human | ynph
fluid. In yet another enbodinent, a sanple is a test sanple. In yet another
enbodi nent, a sanple is a control sanple. In aspects of this enbodinent, a
control sanple is a negative control sanple or a positive control sanple.
[0175] Aspects of the present disclosure provide, in part, conparing the
anount of SNAP-25 having a carboxyl-term nus at the Pl residue of the
BoNT/ A cl eavage site scissile bond detected in step (d) to the anmpbunt of
SNAP- 25 havi ng a carboxyl-term nus at the P1 residue of the BoNI/A cl eavage
site scissile bond detected in step (e). In an enbodi ment, the anmount of
SNAP- 25 cl eavage product in the test sanple is higher as conpared to the
anount of SNAP-25 cl eavage product in the control sanple. In an aspect of

t his enbodi ment, a higher anmount of SNAP-25 cl eavage product in the test
sanpl e as conpared to a positive control sanple indicates a reduction in or
| ack of re-targeted endopepti dase i nmunoresi stance in the manmmal. In

anot her aspect of this enbodi nent, an equival ent anobunt of SNAP-25 cl eavage
product in the test sanple as conpared to a negative control sanple
indicates a reduction in or lack of re-targeted endopepti dase

i mmunor esi stance in the mammal . I n anot her enbodi nent, the anount of
SNAP- 25 cl eavage product in the test sanple is |ower as conpared to the
anount of SNAP-25 cl eavage product in the control sanple. In an aspect of
this enbodi nent, a | ower or equival ent anmount of SNAP-25 cl eavage product
in the test sanple as conpared to a positive control sanple indicates an
increase in or presence of re-targeted endopepti dase i munoresi stance in
the manmal . I n another aspect of this enbodiment, a | ower anount of SNAP-25
cl eavage product in the test sanple as conpared to a negative contro

sanpl e indicates an increase in or presence of re-targeted endopepti dase

i munor esi stance in the mammal . [0176§2 It is envisioned that any and al
assay conditions suitable for detecting the present of a neutralizing
a-re-targeted endopeptidase antibody in a sanple are useful in the methods
dlsclosed in the present speC|f|cat|on such as, e.g., I|near assay




3 . Anethod of detecting retargeted endopepti dase activity, the nethod

conprising the steps of: a) treating a cell froman established cell |ine
wi th a sawpl2elcionmsi sing a retargeted endopepti dase, wheceius2elo@2ned | from
an established cell line is susceptible to retargeted endopepti dase

activity by a retargeted endopeptidase; b) isolating fromthe treated cel
a SNAP- 25 conponent conprising a SNAP-25 cl eavage product having a

carboxyl-term nus at the Pl resid f the BoNI[/A cleavage site scissile
bond; c) fixing the SNAP—2é—&3&3@3§¥§J¥¥éhgﬂﬁﬁﬂigﬁbﬁgse support; d)
contacting the SNAP-25 conponent with an a- SNAP-25 anti body, wherein the
a- SNAP- 25 AmYangelgoasinggempasiiphy b evesd pispas miliaing arvsativg disearsiph sample 1t te
P1 residue of the BoNI/A cleavage site scissile bond froma SNAP-25

cl eavalgeriped daeinabaved aedordieg exthe iglldvneg pressn betidimaterbatth dayenambngsmg
conpl ex conprising the a-SNAP-25 anti body and the SNAP-25 cl eavage product;
wher eiofl afl @liegltdridd sk wiiee aRtihkadye anpégion seaprl1e% UGAR POICERHO®BEIIR-116
retargeted endopepti dase activity. 4 . A method of detecting retargeted
endopeRLLARE Gy AGdnMibhio w LGRS RGN HANTE 1 Huldlae B3EPRPONvitkh Colhaaliing. @
cell froman established cel |ne wth a sanple conpr|5|ng a retargeted
endope das wherei n the m.an est abl. i shed C

retarge C{dl en (t)eﬁ(eaﬁl i"C é%rewas ﬁer} %do d | ngg P oh twrll%l prgpéif%r y@%lb adg a@ﬁﬁ\(ﬁﬁ%@f
conponent conpri sing NAP- 25 cleavage product having a carboxyl term nus
at the @%ﬁ%‘?adﬂbwﬂqnﬁ&%NWI%%P@Q%@@&F%@%&P&%@ |Pégr56tﬁﬁon@p¥ré%?ﬂ‘8act ing
t he SNAP-25 conponent wi th an a- SNAP-25 anti body, wherein the a- SNAP-25
ant i baedyplthigrid sheafinad peropetivompsted iimgakle Shr Bb fdrmudation samparenthef iptentiesi due
of the BONT/A cleavage site scissile bond froma SNAP-25 cl eavage product;
and d)coatdtgaminipogitiohe 1 {8 s espogedin Bablall.i Dhelypaaity poeertte wp texinconipei si ng t he
a- SNAP-25 antibody and the SNAP-25 cl eavage product; wherein detection by
t he arbmpediodNt-BIRMe SI0RIRY, ikl fuRAEGBHdHR iRfTabRUA! Sl Bid. Bndopept i dase
activity. 5. A method of detecting retargeted endopeptidase activity, the
met hod conprising the steps of: a) treating a cell froman established cel
line wwth a sanple conprising a retargeted endopepti dase, wherein the cel
froman established cell Iine can uptake retargeted endopepti dase; b)
isolating fromthe treated cell a SNAP-25 conponent conprising a SNAP-25

cl eavage product having a carboxylterm nus at the Pl residue of the BoNT/A
cl eavage site scissile bond; c) contacting the SNAP-25 conponent with an
a- SNAP- 25 anti body linked to a solid phase support, wherein the a- SNAP-25
anti body binds an eptiope conprising a carboxyl-term nus at the Pl residue
of the BoONT/A cleavage site scissile bond froma SNAP-25 cl eavage product;
and d) detecting the presence of an anti bodyanti gen conpl ex conprising the
a- SNAP- 25 anti body and t he SNAP-25 cl eavage product; wherein detection by
t he anti body-antigen conplex is indicative of retargeted endopepti dase
activity. 6 . A nethod of detecting retargeted endopeptidase activity, the
nmet hod conprising the steps of: a) treating a cell froman established cel
line with a sanple conprising a retargeted endopepti dase, wherein the cel
froman established cell line can uptake retargeted endopepti dase; b)
isolating fromthe treated cell a SNAP-25 conponent conprising a SNAP-25

cl eavage product having a carboxylterm nus at the Pl residue of the BoNT/A
cl eavage site scissile bond; c) fixing the SNAP-25 conponent to a solid
phase support; d) contacting the SNAP-25 conponent with an a- SNAP-25

anti body, wherein the a- SNAP-25 anti body binds an eptiope conprising a
carboxyl -term nus at the P1 residue of the BoNT/A cl eavage site scissile
bond from a SNAP-25 cl eavage product; and e) detecting the presence of an
anti body-anti gen conpl ex conprising the a-SNAP-25 anti body and the SNAP-25
cl eavage product; wherein detection by the antibody-antigen conplex is

i ndi cative of retargeted endopepti dase activity. 7 . A nethod of
determ ni ng retargeted endopepti dase i nmunoresi stance in a mamral
conprising the steps of: a) adding a retargeted endopepti dase to a test
sanpl e obtained froma manmal being tested for the presence or absence of
a-retargeted endopepti dase neutralizing antibodies; b) treating a cell from
an established cell line with the test sanple, wherein the cell from an
established cell line is susceptible to retargeted endopepti dase activity;
c) isolating fromthe treated cells a SNAP-25 conponent conprising a
SNAP- 25 cl eavage product having a carisoxyl-term nus at the Pl residue of

t he BoNT/ A cl eavage site scissile bond; d) contacting the SNAP-25 conponent
wi th an a- SNAP-25 anti body, wherein the a-SNAP-25 anti body bi nds an eptiope
conpr|5|ng a carboxyl-ternlnus at the Pl re5|due of t he BoNT/A cleavage

o s o [T 1 o AR IADSN ™~ I N T N 1 . a M



detected in step f

endopepti dase neutralizing anti bodi es.
r et ar get estoentopesi dase i nmunor esi stance in a mamral

is indicative of the presence of a-retargeted

9 . A nethod of determ ning

ceaprissimg2the st eps

of : a) adding a retargeted endopeptidase to a test sanple obtained froma
manmal being tested for the presence or absence of a-retargeted

endopepti dase neutralizing anti bodies; b) treating a cell from an
established celTT{ne W[tH the test sanple, wherein the cell froman
establ i shed cef L|h|HRpsl-s-suseeplible to retargeted endopeptidase activity;
c) isolat(|ng 3 OMIRE|6aEed |£el | s a SNAP-25 conponent conprising a
SNAP- 25 c| eavage | profduct| havi hg| a carboxyl -term nus at the Pl residue of
the BoNT/ A"cleavage i€ gCifSsi]e bond; d) fixing the SNAP-25 conponent to
a solid phase ;support;| €) [contacting the SNAP-25 conmponent with an

a- SNAP- 25 anti&gdy wheerjei|n |t he| a- SNAP- 25 anti body bi nds an epti ope
conprising a §?@Qg%%c5gggygpgioat the Pl residue of the BoNT/A cl eavage
site scissile’bgnd o & @NARZRS cl eavage product; f) detecting the
presence of arg ant body-arfﬁgen conpl ex conprising the a-SNAP-25 anti body
and the SVAP—%%ScIaavage product; g) repeating steps b-f with a negative
control sanplé*@ns1ead af |altest sanple, the negative control sanple
conpri si ng retargetied endopepti dase and a serum known not to contain
a-retarge.quendopaptidase meutfralizing anti bodi es; and h) conparing the
amount of | ap¢ibadyrantii gen ¢ohp| ex detected in step fto the anount of

anti body- ant% geg|cpapl exdefettped in step g , wherein detection of a | ower
amount of | apf izbedR @Rt i<en~caens| ex detected in step f relative to the
anount of | a @E«ﬁ At [ YeN-¢onpl ex detected in step g is indicative of the
presence of |@- & argetled endopepti dase neutralizing antibodies. 10. A

nmet hod of | determ ning [retargeted endopepti dase i nmunoresi stance in a nanmal
conprising fhe steps[of:| @) [afdd] ng a retargeted endopeptidase to a test
sanpl e obt al n€dof mom ek | hei ng tested for the presence or absence of
a-retargeted g@o?@@@ggn%@ral izing antibodies; b) treating a cell from
an establ [ ghed Ce Ine wmgh|{the test sanple, wherein the cell froman
est abliphed[ cel I [L{DEs [can, [LpEake retargeted endopeptidase; c) isolating
fromthe tEeat ed|BeR |3 HIRRIR5 conponent conprising a SNAP-25 cl eavage
pr oducE| ha@l ng &|carpoxyriteripinus at the P1 residue of the BoNT/A cl eavage
site ss§ e bond] d)| gqontacti hg the SNAP-25 conponent wi th an a- SNAP-25
antibody,amn§&eLn t he |a-|SNAP- 25| anti body bi nds an eptiope conprising a
carboxyl-.@Qgéh@sOaaciheﬂP;<@es due of the BoNT/ A cl eavage site scissile
bond fromi% SNAR 265 0T éavageSproduct ; e) detecting the presence of an

ant i body- LEQ?@‘Eiﬁ‘Pé&"Eﬂhﬁ‘?sing t he a- SNAP- 25 anti body and the SNAP-25
cl eavage prpdlact; t)|repeatiing steps b-e with a negative control sanple

i nstead of tesf sapple, [thelnegative control sanple conprising a
retargeted endopeptidase and a serum known not to contain a- re-targeted
endopept i dase=n@iit { a| i zilng anti bedi es; and g) conparing the amount of
antibody-antiék% conpliex detegtedl in step e to the amount of

ant i body- ant i gei|gonpt ex &l &ckpd in step f , wherein detection of a |ower
amount of | anpt Phgl¥ et ictlen<temp| &x detected in step e relative to the
amount of | apt idTdyt apt|i gen ¢ohp|®x detected in step f is indicative of the
presence of aPTﬁta'geted 6 ped i dase neutralizing anti bodies. 11. A

met hod of [ determ ning Iretargeted endopepti dase i rmunoresi stance in a mamal
conprising the steps|ok|ax|agd|fg a re-targeted endopeptidase to a test
sanpl e obt ai ned {EpH) & T8 EBeing tested for the presence or absence of
a-re-targeted end@a@@i%@s pBI2 al i zi ng antibodies; b) treating a cell
from an establ i shefoeldy ol gn@h the test sanple, wherein the cell from
an establ | shed ceg SIE e 'Jgtgke retargeted endopeptidase; c) isolating
fromthe treated|gef|3 &HSHINEEEE conponent conprising a SNAP-25 cl eavage
product having a|eappoxy|ls nghs at the Pl residue of the BoNT/A cl eavage
site scissile bon@ p=fe=qR=atc:q ETENY t he SNAP-25 conponent with an a- SNAP-25
anti body |inked f@a|&| sSdt|id SpBases support, wherein the a- SNAP-25 anti body
bi nds an epti ope | EpRPF|[iFH] €@r boxyl -terminus at the PL residue of the
BoNT/ A cl eavage site scissile bond froma SNAP-25 cl eavage product; e)

detecting the presence of an anti body-antigen conplex conprising the

a- SNAP-

contr ol

25 anti body and the SNAP-25 cl eavage product;
b-e with a negative control sanple im&gtead of a test sanple,
sanpl e conprising a retargeted endopepti dase and a serum known not

to contain a-re-targeted endopepti dase neutralizing antibodi es;

f)

repeati ng steps
the negative

and g)

conparing the amount of antibody-antigen conplex detected in step e to the
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=
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15. The method of 1-6, wherein the sanple conprises about 100 ng or |ess,
about 10 ng or less, about 1 ng or less, 100 fg or less, 10fg or less, or 1
fg or | eswoabiozworasar get ed endopepti dase. 16. The net ho#CofUs2016/027her ei n

t he sanpl e conprises about 100 nMor | ess, about 10 nMor |ess, about 1 nM
or |less, about 100 nMor |ess, about 10 nMor |ess, about 1 nMor |ess,
about 0.5 nMor less, or about 0.1 nMor less, of a retargeted

endopepti dase. 17. The net hod of 13 gence of an

anti body-anti gen conplex is B ! L : anal ysi s, an
i rmunopr eci pi tation anal ysis, an ELISA or a sandmnch ELI SA 18. The net hod
of 1-12, wherein the nethod has a signal-to-noise ratio for the | ower
asynpt ot e dRVea{ive geptinggompogitionss}sho werg preparedaisiyg ingeniive gispeigiggsample? ot

| east 50:1, or at |least 100:1.19. The nethod of 1-12, wherein the nethod
has a vg’tl@naan}t wahbbiisg aget pecofding tchide fdldpvang ameapt dnieiabmamrbh@hsvlum@nﬂ, at

| east 20:1, at least 50:1, at |least 100:1, at |east 200:1, at |east 300:1 ,
at | eashsid4hy:of anaditihlegid eOwheke tRrinddntive d&pedR: sathple2 CEIeO SIZENQH 4060H
1-12, wherein the nethod can detect the EC50 activity of, e.g., at |east

100 nQJE@Em&l&%@J vé@ér Rfd bl (ARFS bs)l@el%glddé’& aﬂcﬁﬁﬁ&ad Jo"® mﬁhtésea@%oolﬁﬁw&nh at
| east 50 pg, at least 10 pg, at least 5 pg, at least 100 fg, at |east 50

fg, a vs?l‘gsslgli%eo %Agdltlgﬁal %{tcﬁ I?ds&/igfgr \tvgs t‘ﬂLn c{e%td%%lﬁg&rﬁ&lg Qggfz? 5110?91?&?ypezojlad The

nmet ho od can d ect

ﬁfw ! :%S%%ég{)w i [&s?& tsalvél‘?fh%w%f) e@&éﬂ?woo%ﬂﬂw CL“IS“ ra%g%g%ié%tfn%&az} ;0

ret ar get ed endopeptldase 22. The nmethod of 1-12, wherein the nethod has an
LOD ofcongengyationsessgting in|the §nal dorselations disted i Tabje dV . [Ths formulggipngionipesents gf pg
or less, 5 pg or less, 4 pg or less, 3 pg or less, 2 pg or less, 1 pg or

| ess dﬂveatiwet@tiggtcempeﬂdmuépﬂdi dra:srepor&ﬂ.in Tablerd®t h'lihd ophcifly przpembzeofe:ha t he

nmet hod has an LOD of, e.g., 100 nMor less, 90 nMor |ess, 80 nMor |ess,

70 nl\/hwenhe@somﬁ&umws@rld ®&%,a1Qeddd, ahd heger reﬂaena&drpraﬂl@m,anaqﬂlgﬂw or |ess,
20 nM or |ess, 10 nMor less of a retargeted endopepti dase. 24. The

nmet hod of 1- 12 mhereln the nmethod has an LOQ of, e.g., 10 pg or less, 9 pg
or less, 8 pg or less, 7 pg or less, 6 pg or Iess, 5 pg or less, 4 pg or

|l ess, 3 pg or less, 2 pg or less, 1 pg or less of a retargeted

endopepti dase. 25. The nethod of 1-12, wherein the nmethod has an LOQ of,
e.g., 100 nMor less, 90 nMor less, 80 nMor less, 70 nMor |less, 60 nMor
| ess, 50 nMor less, 40 nMor less, 30 nMor less, 20 nMor less, or 10 nM
or less of a retargeted endopepti dase. 26. The nethod of 1-12, wherein the
met hod can distinguish a fully-active retargeted endopepti dase froma
partially-active retargeted endopepti dase having 70% or |ess, 60%or |ess,
50% or | ess, 40%or |ess, 30%or |less, 20%or |less, or 10%or |less the
activity of a fully-active retargeted endopepti dase A. 27. The nethod of
1-12, wherein the a-SNAP-25 anti body binds an eptiope conprising a
carboxylterm nus at the Pl residue fromthe BoNT/A cl eavage site scissile
bond from a SNAP-25 cl eavage product. 28. The nmethod of 27, wherein the

a- SNAP- 25 anti body has an association rate constant for an epitope not
conprising a carboxyl-term nus glutam ne of the BoNT/A cl eavage site
scissile bond from aSNAP-25 cl eavage product of less than 1 x 101 M1 s 1
; and wherein the a-SNAP-25 anti body has an equilibrium di sassoci ati on
constant for the epitope of |less than 0.450 nM 29. The net hod of 27,
wherein the isol ated a- SNAP-25 anti body has a heavy chain variable region
conprising the am no acid sequence selected fromthe group consisting of
SEQID NO 72, SEQID NGO 74, SEQID NO 76, SEQ ID NGO 80, and SEQ I D NO
82; and a light chain variable region conprising the am no acid sequence
selected fromthe group consisting of SEQ 1D NO 84, SEQID NGO 86, SEQID
NO 88, SEQID NGO 90, and SEQ ID NGO 92. 30. The nethod of 27, wherein the
i sol at ed a- SNAP-25 anti body conprises at |east the VH CDRL of SEQ I D NO

93, the VH CDR1 of SEQ ID NO 94, the VH CDRL of SEQ ID NO 95, the VH CDR1
of SEQID NO 118, the VH CDRL of SEQ ID NO 119, or the VH CDR1 of SEQ ID
NGO 120. 32. The nethod of 27, wherein the isolated a- SNAP-25 anti body
conprises at least the VH CDR2 of SEQ ID NO 96, the VH CDR2 of SEQ I D NO
97, the VH CDR2 of SEQ ID NO 98, the VH CDR2 of SEQ ID NGO 99, the VH CDR2
of SEQID NO 121 , the VH CDR2 of SEQ ID NGO 122, or the VH CDR2 of SEQ ID
NGO 123. 33. The nethod of 27, whereids the isol ated a- SNAP-25 anti body
conprises at least the VH CDR3 of SEQ ID NO 100, the VH CDR3 of SEQ I D NO
101, the VH CDR3 of SEQ ID NG 102, or the VH CDR3 of SEQ ID NO 124. 34.
The nethod of 27, wherein the |solated a- SNAP—25 anti body conprises at
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EXAMPLES Exanpl e | Screening of Candidate Cell Lines for Endogenous

Re-t arget ed Endopepti dase Receptor Expression [0178] The foll ow ng exanpl e
il lustratwe 2noworasi dentify established cell |ines possessiusgomioer4i4
re-targeted endopepti dase uptake capacity required to devel op a cell-based
potency assay. 1. Gowh of Stock Culture of candidate cell lines. [0179]
To grow the cell lines, a suitable density of cells fromthe cell line

bei ng test€ed were plated iff a 162 [cn2]tissuefculture flask containing 30

m _ of a suitabl e gfowh aedium (see—Jabkbe 1), apd grown in a 37 0C

i ncubat or under 5&0r ZPYstarPon Xi oXi detluntsi|l ZEells reached the desired
density. 2.| Screéhing of cells|expressing target|receptor on cell

surface. [ 0180f The getttines were screened ffor 1he presence of the desired
target receptor uysing f| ow|cytonetiry and/jor Ili gand bi ndi ng assays. Although
t he exanpl es bel @vgused reagents tjo identjify|opipid or opioid-like receptor
in the plasm nerrane, | the a(g:)roaches; diiscl gsed| bel ow can be used to

i dentify the cogate rarepdor"forilany|of2f ext{arget ed endopepti dase. a.

| dentificatlion ofS &l 17]ines Usi Ny flow Tyt Bhret¥y. [0181] To identify cells

conpri sing establ@@hed cell| l'ipes |thai exjpregs target receptors for a
retargeted |endopéptg|dase on the cell surflace,| flpw cytonetry anal ysis was
conducted. |Cells f&i each gand{datle c¢ll |ing were grown as described in
Section 1, {trlypson-treafted, washed in|staining buffer conprising 1 x PBS,
0.5% BSA, and genfrifuged at 1R00 |rpmfor| 3 rinufes. Pelleted cells were
resuspended in%\?mmi@g f fer and ghoug| 250 xx[106 cells were transferred
to new tubes,| t Hfi—;()r ®pchkt|recepter %estg.'d. —To %creen for the presence of
an opioid or o@d;d-l i kel regeptprs,| about p. 045. m _ of a-ORL-1 RA14133
(Neurom cs,| Bdina, MN),| a- DOR fabhit polycl onal anti body RA10101

(Neur om cs,| Edina, N, aKOR tabbit—polyctonat—anti body RA10103

(Neur onmi cs,| Hdi nd; M) | ok |a-MORI|abhi t pol y¢l anal anti body RA10104

(Neur omi cs,| Edi n& IWNS| wa aajetgtoa)ngtu&* aggd the mixture was incubat ed
at 4 0C for| 1 ho%.eTH% ségond|t e Was Tncthated at 4 OC for 1 hour

wi t hout| any| antibodiles andlserved las ati{ve control. After the anti body
i ncubakf on,| 1.0 m Z|ofSst&ni@Ag Buff@r Was added| to each tube and
centriflge 1200 & prif of|3 B niE|es=| The| cél|l Pellet was washed once nore
with 170 nl| 2fef—staimingbuffe The—¢ett—pet was resuspend in 200 m _

t
bpit 1gG FITC anti body was
h

our in the dark. After

g
ab
= .
of stainingfuffer, jand 2.4 m | ofl goat anti-
added to ed ated at 4|0C for
VA
)
Vi
<
b3

I

I

r
1

1 n_
00 rpmfor 3 mnutes. The cell

t
S
a

i ncubati on th}t e |secpndary antibody, 1.0 1 of staining buffer was
added to ea tatfe-and gcentjriflige |at 1

pel | et was shgcf nces oEe WRt h &), 0gmM _5sjof =gt akpi ng buffer and the pell et
resuspend i||508 grts| dE| stdi niipg BHuf Cer .Z[The|sanpl e was anal yzed using a
fl ow cytoneter g@j“ he data was dijspl ayed as|an pverlay the anti-receptor
anti body stjailnifagd over the |rabbit || gG|FITC stjai njfag. [0182] The results

i ndi cat e t hat|. @E\the cell |I'ines tlested, ORL{41 was expressed on the cell
surface of |about ©0% of | the cel|ls |conmprisjng|Si M2 SiMa P>33, clone H10,

ND7, and SK-N-DZ establjshed cell lines; waslexpressed on the cell surface
of between jabout 25% t of abqut 50%|of the (cellls cpfiprising SHSY5Y and ND15
established gel | dines;|and was expressed on|the gell surface of |ess than
about 25% of |the %e NEB, JN18;-|@and Neuro-2a established
cell lines [(Tabfed Zy. Jhejest|t £lal o iRNdi €at e2i-hat KOR was expressed on
the cell surfaqg-n:)g) $ing SH SY5Y and ND7

©
55
=
o
N
3
=4
~
>0
®
4
\o;l
-
[72)
24
3

establ i shed delT i mes; | wag expressed|on the|cel |[Tsurface of between about
25% t o about [50% of |t he| cel|ll s conprising |Si Ma cl ghe H10, Si Ma P>33, NDL5,
and Neuro-2Za establ i shetoceld [dngsy and was |ex essed on the cell surface
of less than about 25%p% % fEe—cel|< C0BpPriSME , ND8, and N18

establ i shed cell Ii nﬁs@@'&@e@ﬁ £ '@1@ Cgeél%t&@aﬁs revel aed that MOR was
expressed gn the celk sus f;aacgegg?é ;abé)@t g5@0> (@‘ gt'ge? cell's conprising ND7,
ND15, and Si Ma P>33 | sgag)gs:hg; = oh:ng% g\@sm%(pr essed on the cell
surface of |between agc@tg ‘ﬁ) D2 @Jé 50 b D fS E;hg xells conprising SH SY5Y,
Si Ma cl one [HLO, ND8, |&nd|-N&UEo~ RS et abEiSed | &Y™ i nes; and was expressed

on the cell surface of I'ess than about 25% of the cells conprising ND3 and
N18 established cell lines (Table 2). The a-DOR rabbit pol yclonal antibody
RA10101 failed to work properly and no useabl e data was generated. b.

| dentification of cell lines using |ixand binding. [0183] To identify cells
conprising established cell lines that express target receptors for a
retargeted endopepti dase on the cell surface, ligand binding anal ysis was
conducted. Cells fromthe candidate cell lines to be tested were seeded on

o ' R 1 I T Y. . e T 1 I r I T A . o v . T T



media and rinsing each well with 200 M _ of 1 x PBS. To harvest the cells,
the 1 x PBS was aspirated, the cells were lysed by adding 50 mM _ of 2 x SDS
Loadi ng Bumbf2ero/iovtae | ysate was transferred to a cl ean t est/usade/oarids t he
sanple was heated to 95 0OC for 5 mnutes. [0186] To detect for the presence
of both uncl eaved SNAP-25 substrate and cl eaved SNAP-25 products, an

al i quot fromeach harvested sanple was anal yzed by Western blot. In this
analysis, a 12 ml _ aliquot of the harvested sanple was separated by MOPS
pol yacryl am de gel el ectrophoresis using NuPAGE(r) Novex 12% Bis-Tris
precast polyacrylam de gels (Invitragen | Qa,rl sti)ad CA) under
denaturing, reducing condfopmarative Coating G ompgs 4ere transferred from
the gel onto pol yvinylidene fluoride (PVDF) nenbranes (I'nvitrogen Inc.

Carl sbad, CA) by Western blotting using a TRANS-BLOT (r) SD semdry

el ect r ophoGMRAIAVEFERETE GoaMosKIopal &t were @B?%fqda?&c?!é%rtaﬁltﬁﬁoﬁgwmﬁeﬁf@‘eﬂsés

CA). PVDF nenbranes were bl ocked by incubating at roomtenperature for 2
hour s Gammrank wbating caongoaitions §-7Twers pBiphfeertgdirSafformela(ifiBsyet(oZ masteibatches.

2- am no- 2- hydr oxymet hyl - 1, 3- propanedi ol hydrochloric acid (Tris-HC ) (pH
7.4), 14i841 mdsOaich RbIahbey doeisted of aiivliRMtedingd istef vtttk Othie d8)RURE RAMDAEEN- 20 (1)
(pol yoxyet hyl ene (20) sorbitan nonol aureate), 2% Bovi ne Serum Al bum n

(BSA) ’dls%e/?s%nr:%mgfc)falg; dvsilatit gghf(e% @?HP(F S2YE rﬁ%@gﬁ &p aahod e f or

over ni TBS, 0. 1% TWEEN- xyet sorbrtan

T’E"ES%r B G e EPARI TSk ot R 5 106 ?ﬁfl‘)l pPiery

anti body (SM -81 St er nberger Monocl onal s I nc., Lutherville,

1: 5, 067drY bipdle nA%@tl@@ééﬂzte%a@\wel?@eﬁeém qddsd Flk}]&lllg)ﬁlé?fm%ﬁ’tl‘ihsaeﬁfﬁl?ﬁl §thPF|e
primary anti body (Sigma, St. Louis, MJ. Both a- SNAP-25 nouse nonocl onal
and r dbdsietat A0 REMonHie mattérbatdh selutions wiese dkndebtorobtia thendsissed e SNPgaBNt
substrate and t he SNAP-25 cl eavage product, allowi ng for the assessnent of
over alcon&SNARH @D resubtigsisi thafinal fe@aliatiels/listed ie Tabid M. HEhepformelation torbpéenR%f

cl eaved after re-targeted endopepti dase treatnent as a paraneter to assess
the anBpphrafle E@atﬁq?rcgﬁbsgtlﬁﬁkdpp%%ﬂeg&%&i uPtaBleev. Phé BBAty %&#e@@é@%fl@ﬁ@bed

bl ots were washed three tinmes for m nutes each tine in TBS, TWEEN-20 (r)

 houbap B e Emb NP E Ay TReg A Eab Rer lRRCRh PRI SERFE TPy

(pol yoxyet hyl ene (20) sorbitan nonol aureate), 2% BSA, and 5% nonfat dry

m |k containing either 1) a 1:10,000 dilution of goat polyclonal anti-nouse
i mmunogl obulin G heavy and light chains (1gG H+L) anti body conjugated to
hor ser adi sh peroxi dase (Zynmed, South San Francisco, CA) as a secondary

anti body; or 2) a 1:10,000 dilution of goat polyclonal anti-rabbit

i mmunogl obulin G heavy and light chains (1gG H+L) anti body conjugated to
hor ser adi sh peroxi dase (Zyned, South San Francisco, CA) as a secondary

anti body. Secondary anti body-probed blots were washed three tinmes for 15

m nutes each tine in TBS, 0.1% TWEEN-20(r) (pol yoxyethylene (20) sorbitan
nonol aureate). Signal detection of the | abel ed SNAP-25 products were

vi sual i zed using the ECL Plus(tn) Western Bl ot Detection System (CE
Heal t hcare, Anmersham Bi osci ences, Piscataway, NJ) and the nenbrane was

i mged and the percent of cleaved quantified wth a Typhoon 9410 Vari abl e
Mode | mager and | mager Analysis software (GE Heal t hcare, Amersham

Bi osci ences, Piscataway, NJ). The choice of pixel size (100 to 200 pi xels)
and PMI vol tage settings (350 to 600, normally 400) depended on the

i ndi vidual blot. [0187] Based on the detection of SNAP-25 cl eavage product,
the following cell |ines exhibited uptake of 30 nM Noc/A: BE(2)-C, N18TR,
Neur o-2a, SiMa, SK-N-BE(2)-C, and SK-N-DZ (Table 3); whereas the follow ng
cell lines exhibited uptake of 100 nM Dyn/ A: N18T&2, Neuro-2a, PCl2, and

Si Ma. Sonme of these sensitive cell lines were tested with | ower doses of
conpounds and/or with full dose responses. [0188] Using a simlar approach,
cell lines conprising cells having cognate receptors for other re targeted
endopepti dases can be assessed for retargeted endopepti dase uptake. Exanple
Il Screeni ng of Candidate Cl onal Cell Lines Endogenous Re-targeted
Endopept i dase Receptor Expression 1. Single dose re-targeted endopepti dase
screening of candidate clonal cell lines froma parental SiMa cell Iine.

[ 0189] Conpani on patent application Zhu Hong et al., Cell Lines Useful in

| mmuno- Based Bot ul i num Toxi n Ser ot ype37A Activity Assays, U S. Patent
Application Serial No: 61/160, 199 discloses clonal cell lines derived from
a parental SiMa cell line that were useful in a BoNT/A potency assay, as
descrlbed in Ester Fernandez Salas et al., Innuno Based Bot ul i num Toxin
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determ ned using a standard colorinetric protein assay. The absorbance of
t he a- SNAP-25 anti body/ MsD SULFO TAG tn) conjugate was neasured at 455 nm

usi ng a sweabripphmsonet er todeterm ne the concentrati onPCm/USRIIOD2TIRS
The detection anti body solution was stored at 4 0C until

storage of unused aliquots was at

solid phase support conprising an a- SNAP- 25i

-20 0OC.

liter.
needed. Long term
[0193] To prepare an a- SNAP-25
97 capture anti body,

m _
u
ne s

[o_o]

approximatgly 5
sol ution (20 YL

Bind plate |a %@ i
cabi net for nours I m or
seal ¢d and st or

of the pppr
n 1|x EBS),

ol uili oA
o0

is

der |to

d 1

opr
i ggaI%

t 4

atg a-
_addgd td
DMBd t
|qU|d ¢
QC lunt i

SNAP- 25 197 nonocl onal

glair dry in a biol ogical

ant i body
of a 96-well MSD Hi gh
safety
svapor ate the solution. Bl ocked
| needed. [0194] To detect the

D each wel |

pl at es wer ¢
presence of| a cfpaved SNAP-
ant i body- boun 2l | s| were t
conpri si ng [2%ZAner sham Bl oc
and 10% goat &egymI VR Ve
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properties. Summary of the Invention The present invention provides a

di spersion, and a process for producing a dispersion. The di spersion

accor di ngvoaotohw7asesent i nventi on conprises (a) one or PODMS2600pENIL | Cl es
havi ng an average particle size dianeter in the range of 0.01 to 9 mm (b)
one or nore base polyners at |east partially encapsulating the one or nore
subparticles; wherein said at |least partially encapsul ated one or nore
subparticl es have an average particle size dianmeter in the range of 0.05 to
10 mm (c) one or nore stabilizing agents; and (d) a liquid nedia
conprising water. The present invention further provides a process for
produci ng a di spersi on conpringerfive dispersionsamplestyr8 sel ecting one or nore
subparticl es having an average particle size dianmeter in the range of 0.01
to 9 mm (2hveneveBiipegiand-dwermonaddrmserdpy tprier ©]lopvd)g metast i ng one or nore
stabilizing agents; (4) selecting a liquid nedia conprising water; (5)

opt i onakéntiverligsiriiog smplee’s-gor e neutral i zing agents; (6) nelt-blending the
one or nore base polyners 1n the presence of the one or nore subparticles;

(7). ther ebynglinlbast aRAlLioRl lvxreqﬂg&pa%e@ﬂ g A1R11BR ol fe, SHRPAIhAE! €5
with the one or nore se polymers; (8 cgntactlng S |J at least partially
encap ulatqd one .or nore subg rticlesbwﬁth th% quﬁéd nedi a anqghheho e or
more stabh 1y 2rng>ayent " avg" @WS’H&FW P8 A8HE 8T HaP Ol R PRISTY 8§8nt s;
(9) thereby dispersing said at | east partially encapsul ated one or nore
subpaPeftierkée fillerg s showinT skl Vv, Welk orlerthd caf dedintq & Eein sprgm §X&uAG

encapsul ated one or nore di spersed subparticles have an average particle

si ze dimuttneousin Pdletsradrgd I TY.3060 piod p@letmef RRIVIACOR X386 vedyy phiyseaai Ly gnixede
di spersion. Brief Description of the Drawi ngs For the purpose of

i |l usttogdhendn & heio oN\8SHatto AJFRINETE td 55 pAriovilRIMACOR $D88wiriog so additismotthat 1 s
exenpl ary; it being understood, however, that this inventionis not |limted

to t hexRu&G Wi A5HRASENREASANHss! iR HWel dBOAR! bddefSTRO PR urd InGthe dxtlef whEM
picture of one exenplary inventive dispersion; and Fig. 2 is plot

ones PR HATUPILA- LD O LT RRAN RO e
rvenL On PrH don el SRR Shon. AT, B ccses, o o g, 2 Shapsrsien.

nanoparticles; (b) one or nore base polyners at |east partially

encap3suatered Hyo theexgnderp andhihe anediended compgundapyat eqniackesl Wit vates Hsthe prasencg] | y
encapsul ated one or nore subparticles have an average particle size

di anetoé thei bas¢. hBurtlen gatenfwad nifertdint@ thermpxtriodgr therebyofurtior éiligingbihd dizpargiomgdht s;
and (d) a liquid nedia conprising water. The present invention further

provi desmaatiing €eSifvémive AIsPeitdfing gredre b iEdelEih TablR I MHel extidgioh benditie@psref (1)
sel ecting one or nore subparticles having an average particle size dianeter

I N the.fRE% Phold VAT TR ﬁv@ﬂﬂvefd?%pe&%rﬁ%ér@&s&ﬁ%ﬁhei@%@eﬂ%%nﬁ%d@er s; (3)

selecting one or nore stabilizing agents; (4) select a liquid nedia
conprising.water: (5 t {,ona . sel ecti.ng one or nore neutral.izi gents;
(6P e P RS e Mor SR VER rbd B TR R re TR B 06 deE b A6 PARE O e
or nore one or nore subpartjcles; (7) thereby at |least partially
encapsSHPEafth yoATEChErGrsupplicd 5B éiﬁrﬁ FaFROYiu aHHtgr?egrBWé%?ft HPFEIpasl 240
polymers; (8) contacting said at |least partially encapsul ated one or nore
subpargmc| Bee piopértiche! the guicati vaeebiatedanbistaes lohavers teprod.aand tresirteil 20 gblad¥nt s
and optionally the one or nore neutralizing agents; (9) thereby dispersing
sai d at | eddk cpaphiadiive Yisparsiaps weat reatleareeodingnoitiee Slibparg proteisrd. MOfd@ thogui d
medi a, wherein said at least partially encapsul ated one or nore di spersed
subpanhicpIPmbiégin@nad Sha gL mdar ﬁdlﬁﬁl@ﬁéétéﬁliﬁﬁh@@@érﬁ fredily, hhéhoang aadle WL, Qord 0
10 mm and (10) thereby form ng the dispersion. Subparticles The di spersion

of t h‘%elQEt?&,ea’ﬁh f-éd‘l‘él‘?@ﬁ WM CRIPL SRS ’.81[}1%1t91{60[}9&.e Tﬁé’é%%btapioﬁ&ﬁ? wertt ¥ad melt
subparticl €s can be I norganic, organometalllt, of organic In cOnposition.

One or, re.subparticles m referagl be sel ected f t.h rou

consi ST B e P rReundiTE At s st vdenhrahe orans dimel Dlipged e tppeil. o

el ements of the main groups Il to IV and/or el enents of the sub-groups I to
VIIl of the periodic table including the | anthani des. One or nore
subparticles may, for exanple, be selected fromthe group consisting of
silicon dioxide, alum num oxide, zinc oxide, ceriumoxide, zirconium oxide,
silicon dioxide, zirconiumsilicates, silicon carbides, wollastonites,

al um num silicates, alum num hydroxi d®, aragonite, barium sul phate,

calcite, cal cium sul phate, nagnesi um hydroxi de, magnesi um car bonat e,

magnesi te, ground cal ci um carbonate, precipitated cal cium carbonate,
titaniumdioxide (e.g. rutile and/or anatase), satin white, silica, alumna

. o, o o o o, e




|l ess than 0.1 nm For exanple, the one or nore nanoparticles may have an
average particle size dianeter in the range of from0.01 to 0.09 nm or in
t he al t erwet2owe1007481 to 0.08 mm or in the alternative @CI/USR010/007414m oOr
inthe alternative 0.01 to 0.06 mm or in the alternative 0.01 to 0.05 nmm
or in the alternative 0.2 to 0.06 nm or in the alternative 0.3 to 0.05 nm
One or nore nesoparticles may have an average particle size dianmeter in the
range of fromO0.1 to mm All individual val ues and ranges fromO0.1 to
07 o St R ndbivearits b el sbe A iR Sro e dndHir St Rarrhgat b
particle size diameter can be froma lower limt of 0.1, 0.5, 1, 2, 3, 5,
7, or centapted vidvaipipathe pigsance pf the base. Further watepis meteigd iggp tioe gxtudppihereby
exanpl e, the one or nore nesoparticles may have an average particle size

di anetferthdrnilitieg thanlggpesiont g fOrniulathorOcamponents ifer dongpasdtive dis@tisions@rel t o 8
mm or in the alternative 0.1 to 7 nm or in the alternative 0.1 to 6 mm

or i n réfigtedlih FaBIBMVIV EhE edtriQobcddlitiddk atdkhblia irlTaBlenAll YRe Sordpdrtive MM or in
the alternative 0.1 to 3 mm or in the alternative 0.1 to 2 mm or in the

alter L I i age. treated
i h T e R T Ry PR L P b PRIV P ERe
mat eri al s, f.or .exanpl e ol yol . based treat nent agents, fatt ci ds;

o oups PPRIEE AEPATRn s Rnt Rt B R Ay TR e BB e ol RS Risofom
organo, si | anes, ~organo phosphates, organo titanates, organo zirconates, so
that tHE2EHEC O HAVE SHBFERAEE 08 SPRIPEMAGHY B By - ol RFeRAT YT S dhe Fumpargihice
Pol ymer The di spersion of the present invention conprises from5 to 99

per cerpathy sylsirgles 1of weonadestad, ot eepbrisdingbibjE.s, based on the total weight
of the solid content of the dispersion. Al individual values and subranges

fron1§ tot99 i ght perc are included herein and discl osed herein; for
exanpk3¥g¥ﬁgdﬁ§é§#£4§Q44§i can be froma lower Iimt of 5, 8, 10, 15, 20,
25 wei ght percent to an upper limt of 40, 50, 60,70, 80, 90, 95, or 99
wei ght ~ per da¥it invensive dispaisian wasmaads aspeidiiedn thialpllowifs reecdufco iP1s0k Bogdasey
in the alternative from15 to 90, or in the alternative from15 to 80

per cemplymerwesiingh bnodr mar plymetestdakzng agantreasins, dulswd comarpbydroplbigei ght
of the solid content of the dispersion. The dispersion conprises at |east
one oOfpaftiukitdfiBeas pRlsyo®s $n Tdhe Vihas@e Releytsd rantdyd int®4 tvaixatiehesxtndeisel ect ed
fromthe group consisting of a thernoplastic material, and a thernoset

mat er isghultahBSusPN €S RN € phRSEo PR MR RRYS 0CATRE11&E 0P PRI A (TR §980 ®Eien
based pol yners,” one or nbre acrylic based polyners, one or nore polyester

based - - S0l | [ astic
pot yurBeHEND e Reller TR fugd ¥l pRREPHIARCAIE A E2p B0 Al PRIBLACHRSBRO 2™
t hereof.. EX | es of thernoplasti rials jnclude, but are not limted
Lo. " haHBBE G Gnee CUOrs Wk & Sehsrer Adrahguren LsSt B iab S5 afiomheol ef i ns
such as ethyl ene, propylene, 1-butene, 3- nethyl-1-butene,

4- et ygssyre pie Heeprudey wastrpgintajned ah d@hesi thropgheubthe run. THeseermponepis tresemelt
1-decene, and 1-dodecene, as typically represented by pol yethyl ene,

pol yprbbgyibe nethe poinpeuritiigteref thrpalxyrudertbertaly fortingd mek blended compound.

pol y- 3- net hyl - | - pentene, pol y-4-nethyl -1-pentene, ethylene-propyl ene

copol Wilkequeithy hate add badeans mapel Yie the éithdpr, apy theeelt BleidEdedtpoaROWYTer ;
copol yners (including elastoners) of an al pha-olefin with a conjugated or

non- CeBhUaRl %h%ﬁggn tﬁé?&é’e%g 8t ih¥ Ha&P IS RGRS %%eP%|a§ k&N E?Q@

copol ynmer and et hyl ene-et hyl 1 dene norbornene copol ynmer; and pol yol efins

(1 ncl ydi | ast rs), such as copolyners of . two or. re alpha-olefins with
b contaeBrE ATTRE Y SRtaa0n BRSIHTEROR ok R PialoBt firdhed

et hyl ene- propyl ene- but adi ene copol yner, ethyl enepropyl ene-

di cyc|T@b£¢n‘{1adﬁ@ﬁéﬂeaﬁaF9%P?n8ear%§ﬂpeﬁ%dB}WXHe- 1, 5- hexadi ene copol ymer,
and et hyl ene- propyl ene- et hyl i dene nor bornene copol yner; ethyl ene-vi nyl
conpound copol yners such as et hyl ene-vinyl acetate copol yner,

et hyl ene-vi nyl al cohol copol yner, ethylene-vinyl chloride copolyner,

et hyl ene acrylic acid or ethylene-(neth)acrylic acid copolyners, and

et hyl ene- (nmeth)acryl ate copol yner; styrenic copolynmers (including

el astoners) such as polystyrene, ABS, acrylonitrile-styrene copol yner,

a- met hyl styrene-styrene copol yner, styrene vinyl alcohol, styrene acrylates
such as styrene nethylacrylate, styrene butyl acrylate, styrene butyl

nmet hacryl ate, and styrene butadi enes and crosslinked styrene polyners; and
styrene bl ock copol yners (including efoast oners) such as styrene-butadi ene
copol ymer and hydrate thereof, and styrene-isoprene- styrene tribl ock

copol yrmer; polyvinyl conpounds such as pol yvinyl chloride, polyvinylidene
chloride, vinyl chloride-vinylidene chloride copolyner, polynethyl

o, o o o, - D



fromthe group consisting of ethylene-al pha olefin copolyners, and

propyl ene-al pha ol efin copolyners. In particular, in select enbodi nents,

t he base wolgrer7Ty conpri se one or nore nonpol ar pol yecefuseslo/otrispeci fic
enbodi nents, pol yol efins such as pol ypropyl ene, pol yet hyl ene, copol yners

t hereof, and bl ends thereof, as well as ethyl ene-propyl ene-di ene

terpol ynmers, may be used. In soneenbodi nents, preferred olefinic polyners

i ncl ude haopmoggneouys pol s, as described in U S. Pat. No. 3,645,992
issuegﬂ¥gﬂéﬁgﬁ§¥¥§ﬂﬂéﬂﬂégﬁiity pol yet hyl ene (HDPE), as described in U S.
Pat. No. 4,076,698 issued to Anderson; heterogeneously branched |inear |ow
density polhpetmy¢wive dispenem) wasyaader asgeidewue|the fpllansreariostdurea Peswl npigdnase
density pol yet hyl ene (ULDPE); honbgeneously branched, |i near

et hy| eobharpésanrsobed ommoepol ymeicsstathibnng egramb tsing, ordamele dyors pdvpindbial | y

| i near et hyl ene/ al pha-ol efin polyners, which can be prepared, for exanple,
by pr gefksRse Gil&€| QSBewh th Thtte VPAbere Nolscted, sdd Ze LBk @RinRcRdBexdrlder t he

di scl osures of which are incorporated herein by reference; and high

pr ess léfrﬁultafnlé&f‘silf Zﬂkgﬁkaw %{ID[EESIVE %Fﬁ@[MAhﬁReﬁ%OR%rX 0Bdc Bk SQRALYWRAS such as

| ow density poly ene or ethylene vinyl acetate polynmers (EVA).

In ot rticul ar. enbodi nent s. he base pol ynmer .ma for exa e b

et hyl SReeBR A8 L T RURR shs e y R B Th AR ep i 3 o
pol ymer may, for exanple, be ethyl ene-nethyl acrylate (EMA) based pol yners.
I n ot Wt thhehewihaiune fBggicRRRPRacIty Werednel( blapdes) ip ithe mnéﬂuﬁdleaaem‘yﬁfetﬁe may,
for exanpl e, be ethyl ene-butene, ethyl ene-hexene, or ethyl ene-octene

copol yrtnderdher¢bnt forpaigyanmels blepdedotamepoupdr Shlsghiaantlynivaidi atchbase wak enetered into
propyl ene-al pha ol efin copol yner may, for exanple, be a propyl ene-ethyl ene
or a phogytheneasd thelmeleblbudearn@npopad wae comictédivizh patker i the préseaer dfahaibseher
enbodi nents, the base polyner may, for exanple, be a sem -crystalline

pol y mety BBy ATBY whaMStefedTRIot thd Bx (ARicP theRibyl fefRertdN@in ks pel b rafeer 1 ed
enbodi ments, the nelting point may be ffom25 to 1000C. In nore preferred

enbodi : - I NG: POl -
partigu a}§g>%Eﬁﬁﬂgﬁﬂﬁg?ﬁﬁgﬁgégg%%%@ﬁggﬁﬁﬁﬁgﬁgﬁggﬁﬂegﬁ?%ﬁ%ﬁé@%ﬁ@ﬁfﬁe

copol yner, wh'qﬂ IS, characterized as having substantially isotactic
propyF@%@wgéﬁE@ 83@? "Substantially isotactic propyl ene sequences" means
that the sequences have an isotactic triad (my neasured by 13C NVRof
greater than about 0.85; in the alternative, greater than about 0.90; in
anot her alternative, greater than about 0.92; and in another alternative,
greater than about 0.93. Isotactic triads are well-known in the art and are
described in, for exanple, U S. Patent No. 5,504,172 and | nternational
Publ i cati on No. WD 00/01745, which refer to the isotactic sequence in terns
of atriad unit in the copolyner nol ecular chain determ ned by 13C NWR
spectra. The propyl ene/ al pha-ol efin copolymer may have a nelt flowrate in
the range of fromO.1 to 15 g/10 m nutes, neasured in accordance with ASTM
D- 1238 (at 230 C/ 2.16 Kg). AU ndividual values and subranges fromO0.1 to
15 g/ 10 m nutes are included herein and discl osed herein; for exanple, the
melt flowrate can be froma lower [imt of 0.1 g/10 mnutes, 0.2 g/10

m nutes, or 0.5 g/10 mnutes to an upper limt of 15 g/10 m nutes, 10 g/ 10
m nutes, 8 g/10 mnutes, or 5 g/10 m nutes. For exanple, the

propyl ene/ al pha-ol efin copol yner may have a nelt flowrate in the range of
0.1 to 10 g/10 mnutes; or in the alternative, the propyl ene/al pha-olefin
copolymer may have a nelt flowrate in the range of 0.2 to 10 g/ 10 m nutes.
The propyl ene/ al pha-ol efin copolynmer has a crystallinity in the range of
fromat |east 1 percent by weight (a heat of fusion of at |east 2

Joul es/granm) to 30 percent by weight (a heat of fusion of |less than 50

Joul es/gram). Al individual values and subranges from 1l percent by wei ght
(a heat of fusion of at least 2 Joules/gram to 30 percent by weight (a
heat of fusion of |ess than 50 Joul es/gram are included herein and

di scl osed herein; for exanple, the crystallinity can be froma lower limt
of 1 percent by weight (a heat of fusion of at |east 2 Joules/gram, 2.5
percent (a heat of fusion of at |east 4 Joules/gram, or 3 percent (a heat
of fusion of at least 5 Joules/gran) to an upper limt of 30 percent by

wei ght (a heat of fusion of |ess than 50 Joul es/gram, 24 percent by wei ght
(a heat of fusion of less than 40 Joul es/gram, 15 percent by weight (a
heat of fusion of |ess than 24.8 Joul#&s/gram or 7 percent by weight (a
heat of fusion of |less than 11 Joul es/gram. For exanpl e,

t hepr opyl ene/ al pha-ol efi n copol yner may have a crystallinity in the range
of fromat |least 1 percent by weight (a heat of fusion of at |east 2
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alternative,

nore al pha-ol efin conononers. The

t he propyl ene/ al pha-ol efin copol yner conprises from3 to 15
percent by wei ght of one or

pr opyl enewal2ptvaroot4ef i n copol yner has a nol ecul ar wei ght pdiratseétlbotidsen ( MAD)

defined as wei ght average nol ecul ar wei ght divided by nunber average

nol ecul ar wei ght (Mwv M) of 3.5 or

i n anot he
copol ymer
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and initial water are preheated in a preheater. One or nore base pol yners,
in the formof pellets, powder, or flakes, are fed fromthe feeder to an
inl et of wbeosxtwruder where the resin is nelted or conpedmasdo1002E10Or nOre
subparticles may be fed sinultaneously with one or nore base polyners into
the extruder via the feeder; or in the alternative, one or nore
subparticles nmay be conpounded into one or nore base polyners, and then fed
into the extruder via the feeder. lE tgg aléernative, addi tional one or
nore subparticles may further be £ t an inlet prior to the

enul sification zone intqg the nolten conpound conprising one or nore base
pol yners an@sopethedineiide e fellowdge subparticles. In some enmbodi nents, the
di spersing agent is added to one or nore base polynmers through and al ong
with the resi j : I I ! I S | ded
Separ at ol y 15 GRg 1O AR TER AR g LT B FRELMAPERA o PERlL B
fronl%qﬁ m X an .cog§e¥ %%Pe t?)aqlenulsification zone of the extruder
wher e SV PR P ARSI ST PARGT®AM %nd base from the water and base
reservoirs are added through an inlet. In sone enbodi nents, dispersing
agent ~n&yt RSECAIBYNHefdi ti onal |y or exclusively to the water stream In sone
enbodi nents, further dilution water may be added via water inlet fromwater
r eser v@amplewize: dBlcat’i on and cool i ng zone of the extruder. Typically, the

di spersion is diluted to at |east 30 weight percent water in the cooling
zone. -lIAmaddiot deibnizéh@adi:l @W0ed m xture may be diluted any nunber oftines
until the desired dilution level is achieved. In sone enbodi nents, water is

not added h%%%x& &Mﬁﬂn@ﬁﬁﬁ%&%&ﬁ@g%%hmﬁ%ﬁwﬁ@&ﬁﬁkﬂ%%méd§§ﬁ%%ﬂh&gQ&§ga{ng
the resin nelt after the nelt has exited fromthe extruder. In thi 8 nanner,

P oo BSOS M e AN e el o hiag 1

fornme as a at or

enbodi_nent, the prese iqvention. fuyrther vi des a progess for. produci ng
a di spRrsHGHERBREITS Pﬂéﬁ !{@gn@ t %th&Lil“ﬁ;ltBé @{Iimf%ﬁ)gpeaw@t-oﬁﬁim By el es
havi ng an average particle size dianeter in the range of 0.01 to 9 mm (2)
sel ectepelymerfarasmentynib ireseposes] gifsiocells, 3yhic e sepaiged e thersample Iatoapicell zi ng
agents; (4) selecting a liquid media conprising water; (5) optionally

sel ectchnmgr gme(nitrogeny B rowed, rveliere thegtleg eell &; flys6d with ta-tédt gadiomggdnh e Bothegases
nore base polyners in the presence of the one or nore one or nore

subpamhi€h asfindd fgmpdrefuedyndielki®aftmRBdyt(RE)| WIRD eRRHeHsafcnibgt is!%ﬁir@ﬂ,eq)ﬁfgemr e
subparticles with the one or nore base polyners; (8) contacting said at

| east pgib &) érb(er%ﬂ&éB?l‘d%?fzr?s@r.o’f‘ﬁs UnsBP r\xﬁleg ‘éggc?sieﬁ itc?{»?@e%ﬂ“%eﬁelta&% ahieﬂs'd%r%afmdi a

and the one or nore sta IzIng agents an t1ona one or no

neutralizing.agents: (9 her eby dj spersing said at | east partially
encap§ﬂFgWé%u§%§I%?pﬁé? 1@%%5&?%?8% é?yﬁﬂégg?ﬁdSaid at least partially
encapsul at ed subparticles have an average particle size dianeter in the

range of 0.19e v&@ermpmdr@mmﬁ)nlrm;mdvmﬂms meihrddiiiing ASTRIFE-®Oifikeéthe
di spersion. End-use Applications The di spersions of the present invention

T8Y DEHUSE mch Qo 8 BB Gniolibh BF ARLAD oROALEOGha BB InfHoh Ny SP&ImBE (sheet

ar chi tect ur al coating applications, autonotive coating applications, pa%er
coating. applications, seed.coatin pplications, conductive coatings and
indus?ﬁﬁ3ﬁ886%¥fmﬁné%ﬁ@pgﬁyﬁéh‘?Kgﬂﬁesives appl i cations, seal ant
applications, foam applications, toner applications, and controlled

r el easef kgoOpdst Ng appl i cati ons. Exanpl es The foll owi ng exanples illustrate
the present 1 nvention but are not intended to Iimt the scope of the

i nvent i on. Grassernil ¢d kifi tegiimgdiquilssishpidsactonlingipdarmules giosyeinsliable Xhrfpistas
1-4 were prepared according to the follow ng process. Inventive dispersion
sanpl eil(USRueads 99190%).sbmrse ACT GdenoapSuinat. &¢ ghychibmhidgyhGAhd@ek; an

et hyl ene/ oct ene copol ymer having a density of approximately 0.87 g/cn8,
avai | aRks&eht @and 98 990 W iheith ©8l07 R HeBiANe) a‘ﬁ@%@fcﬂﬁs@@ﬁfoﬁijWI@Iﬁ&nﬁﬁéﬂa‘ﬂder
where 50 g/mn of AFFINITY GA 1900 resin, 116 g/mn of Ti O (TI-PURE
R-902pl us, avail able from DuPont Corporation) and 6 g/mn of the surfactant
Pluronic F-108, available fromBASF, were fed into a twin screw extruder to
melt the resin and surfactant and incorporate the TiQ2. The resin/Ti O

2/ surfactant nelt blend was forwarded and conbined with 8.8 m/mn water
and 6.4 g/mn of the surfactant DOANFAX 2Al, avail able from The Dow Chemni ca
Conmpany. The resulting aqueous di spersion was forwarded within the extruder
to the dilution zone where additional46wat er was added to adjust the solids
| evel to 56.1 weight percent. The product was cool ed, and exited out of the
extruder into a collection vessel. The resulting product had an average
particle size diameter of 0.46 mcrons. A sunmmary of the dispersion

e e -1 o a —— M o o - Y oy e



a collection vessel. The resulting product had an average particle size

di aneter of 0.58 mcrons. A summary of the dispersion conponents is
reported wo 20e0bloe74¢. The tested properties of the invenPCraSdiieperdsd ons are
reported in Table Il. Inventive dispersion sanple 4 An aqueous di spersions
of nanofine Ti Q2 encapsul ated with PRI MACOR et hyl ene acrylic acid copol yner
was prepared via an extruder where 32.5 g/mn of PRI MACOR 598G, avail able
from The Dow Chem cal Conpany, and 2]1.7 in of nanofine Ti2 (TAYCA

MTIl OOTV, avail able from Presperse, Ii@—#gégre fed into a twin screw

ext r yder; mel r nand kndorpof af e[ t henanpf : e
rgsi;/ﬁgggfiﬁ: %i”ng*lg§l éﬁd mgs féfwa?%ej gnc ggngpﬁedl§}thﬁ?7 6 mM/mn
mater(%ﬁﬁth% ngD B96 |g&wi |n 70f | psy ass umabydraxi|dep The fesul timg| aqueous

di spersi ) was forwarded mithin the extruder td thel diludtion zone wher e
additiaﬁhwnmateé ves |agged (o gﬁjLSQSthgosnl§ps hgVielyst 0 4913 14kl ght

per cent . (&fhe product \was icool ed and exj ted|out |of the extruder “ihto a

col | ecHeptanyessel | The resylti pr oduct, .ha n erage |partl cle| si ze

di amet er (of 0O f§n16%cné6 Aﬂéuwgg}y gg tb@ jﬁggergyonagonpgiengé S reported
in Table I. The tested propertires of the rnventive dispersions are reported
in Table Il. Table ITable Illnventive Coating Conpositions 1-8 Inventive
coati ng confhesiltandigseate sistanee pKegastEds parfdringil og thensasrpésweecalidggae JiAGPI
sanple 1, as described herei nabove, according to the foll ow ng process.

| ni ti aiMrisst'Repelcaby sOPifict aisBoatso Sdasg @i, aad Winiek i(Klt Tgst) NdTlst K Tekeis e t he
inventive dispersion sanple 1, a UCAR POLYPHOBE TR-1 16 thickener, water
and baseuelegop@dat tﬁ@qegM@fﬂrePa[enw off%):i}ié} 88 paerbballn M Meddting. Cowl es

bl ade. Additional latex and water was then added during mxing with a
propel | er bl . .er. i b to
bt ai n ¢ he a7 A hocrreiptelROtoUbNR, TREF e Rk PR R G R
formul atigns listed in Table Il1l. The fornul ati op. conponents of inventive
coat | FEDELRIBITII Ot bie papere Jarmoat opf st and Kie KERRE Niger feyt ishesgepies
of the inventive conpositions 1-8 were also tested, and further reported in
Tabl e alfiat surfaeg ofthy, coptegtdigpeapappr hwicg the yetingecontpovitiop of thequedenidpglamirgfrom
Solids) * 100l nventive Coating Conpositions 9-16 Inventive coating
conposiltcighnof 2.54 t6. wfite 1rsepardsdwips iangy ithevexatisudt BagpeNsmbar ssnpdgenfwith a

wi t hout any stabilizing agent according to the follow ng process. Initial

mast erchah ¢ksueAr ebitONSy KON Singhéd1@eBf ex@midtht b@dfacglof i ®hep bakieppet. he
i nventive dispersion sanple 1, CELLOSI ZE QP 4400H HEC t hi ckener, water and

base ( AVP- 91@3 HREE b%@@%ﬂeﬁ@ %sﬁ%rfégq fhi®lre %@Rm%% ﬁc@ghojvg’sozgli)lgﬁgﬂﬂ@e& Bﬁ&g&ﬂy es

bl ade. Additional [ at and water was t added during m xing wt

propeller t bl ad t, 40 M The terbatch solutions were bl ended to
bt o > P B PR e e e aaher DB R ROl et Bt kPR s
formulations listed in Table I'V. The fornul ati on_conponents of inventive
coat i I§OOIRIEEYRd BT vidLa e pample ghreass! hase pamsy avithvhe e highse KiGRB8per ti es
of the inventive conpositions 9-16 were al so tested, and further reported
i n Tab¥umbeyteshredgit gntiba faalbreeKit RapyCNumpiel testercagentis@Rind. Thhead veage oighedive
Solid) * 100Conparative Coating Conpositions 1-7 Conparative coating
conposiighestmissing KiveR @ing MNapaliee desacagerdiroghded td the neadehtdd Bgeporades she flat Kit
Conparative coating conpositions 1-7 were prepared by first formulating a

set OfRaARS NIDRE ¢dieRe cda'ﬁin%icéiln 5884 EEPH-CBae @bl RSy, consi sted of an initial
grind step where the TI-PURE E—942 Ti O di spersion, commercially avail able

from Du Po at 1 o gﬁqk . 1.hi :

base (ANP—Q%?EQ%EQHQ% glnan n§§%§5f§5n% g?ﬁgggghg%g?%%gﬁﬁkﬁﬁ%ﬁﬁ%ﬁgg%%ﬂﬁes
bl ade.,  Addi ti onal. | atex d ter were then added .duri I Xin ith.a

ot opeitiertpEagi Gl erdaho e P Eh TR i T dr D g il ¢ o
obtain the desired range of pignment concentrations resulting in the final

f or nultathfighan {9 the &gegingascificgtiontis ifdicatine &g sAPT ohhe HBiEoBf conpar ati ve
coating conpositions 1-7 are reported in Table V. The opacity properties of
t he conparative conpositions 1-7 were al so tested, and further reported in
Table V, and Fig. 2. TableVlnventive dispersion sanples 5-8 Inventive

Di spersions 5-8 were nade according to the follow ng process. Inventive

di spersion sanples 5-6 The inventive dispersions were nade according to the
foll ow ng procedure. One or nore base polyner resins, one or nore polyneric
stabilizing agent resins, and one or nore hydrophobic particulate fillers,
as shown in Table VI, were selected, 4and fed into a twn screw extruder
simul taneously. Pellets of AFFIN TY 8200 and pellets of PREVI ACOR 5980 were
physically m xed together in a ratio of 85 parts AFFINITY to 15 parts

PREVI ACOR 5980 prior to addition to the extruder with a Schenck Mechatron

o ] N N o
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I nventive di spersion sanple 7 This inventive di spersion was nmade accordi ng
to the followi ng procedure. One or nore base polyner resins, one or nore
pol ymer i cwetatwiorasng agent resins, and one or nore hydiProphuskeio/opand i cul at e
fillers, as shown in Table VI, were selected, and fed into a twin screw
extruder simultaneously. Specifically pellets of PRIMACOR 3150 and pellets
of PREVI ACOR 5980 were physically m xed together in a ratio of 70 parts

PRI MACOR 3150 to 30 parts PREVI ACOR 5980 prior to addition to the extruder
with a Schenck Mechatron loss in weight solids feeder. The pressure in the
extruder was mai ntai ned at 300 psi throughout the run. These conponents
were Mt Cldmended in the conpoundi ng zone of the extruder thereby formng a
melt bl ended conpound. Subsequently, water and base was netered into the
extruder, dnd t hepmetdss for podedng odispemchnwasipaeing dlot @cpswift h water in the
presence of the base. Further water was netered into the extruder thereby
further dil utingelebgngbren? msdre Bubphheldsafaiiilgain :98%.gé PhrticRVERdiMBeBf HARE Si ONS
are reported in Table VI. The extrusion conditions are reported in Table
V""EX tdr®1db9nEhSi on sanple 8 This inventive dispersion was nade
accordinig to the followi ng procedure. One or nore base pol yner resins, one
or nore polyneric, stabilizin ent .resins, and one or nore hydrophobic
particul ate fil Isglrﬁ%t,mga%nesgr’iéwcﬁlelggse'lpé)@f%e@l , were selected, and fed into a
twn screM/extruder-sinultaneousl¥,-8pecificalIy pel l ets of PRI MACOR 5980
were added to t Heleebits ey mere RaBiligkgegetsMechat ron 1 oss in wei ght sol i ds
feeder. The pressure in the extruder was naintai ned at 300 psi throughout
the run. These oceolepdrgentiguidmrediamsimprisingndatelr;i n t he conpoundi ng zone of the
extruder thereby formng a nelt bl ended conmpound. Subsequently, water and
base was net er edptiohlytdrcexd ono@rmoramdutrdizingedgdents| ended conpound was
contacted with water in the presence of the base. Further water was netered

into the extrudefelt BIRAGERY sdilohO8F meld Bist POIyHRE: i (BPFESINRB of J@ A0S MbAL | ONS
for inventive dispersions are reported in ¥ab|e VI . The extrusion

condi t ried in Table VII.Table VITable VIiITable VIII 3MKit
Ratin&hggggﬁkg%%§€§c¥§ble | XI nventive dispersion sanple 9 Aqueous

di spersions of pj nts with .polyolefin resins were prepared vi.g an
extfuder where 3eTERAtICR PHRelDREGRP e S Ok oa® FYEBAIUFHRS VAR R al
Conmpany, and 70 g/mn of a | ow density pol yethyl ene based red pignent col or
concermperabaseppbBarsRed PE MB, avail abl e from Anpacet Corporation) were fed
into a twin screw extruder to nelt the resin and incorporate the pignent.
The resi n/ pi gnerpntaetirtg daldatdeastiparfialt ywared pohl Aedlomoorbnore dubparticlddwith sdiflm n of
a 26. 3wt % pot assi um hydr oxi de solution. The resulting aqueous dispersion
was f aiguar dedla whd ki ohdrér ﬁ&ferstulﬂﬁziltég)a%dﬂﬁs Ahid| optibRdllyZsneer \Wieé BerafhliizinigQRahts;
wat er was added to adjust the solids level to 35.0 weight percent. The

product was coolfgegpgd%ﬁ 186t REGSNS ErdSul et ShePorGRbrk QB I INES S8l TigTRe

|
subparticle types, s, and Aver dge gartlcle Size (in‘'mcrons) for
i nventive di.spersi.on sanples..1-9 are reported in.Table X Tabl e XTest .
et nodtefe drRRTE Sy RATRaER YR PR i PR S bO SRR it PLef PR B e
was neasured via Tappi .Test Method T 441 om 90 under the follow ng
condi thiBperigthegagett fAEPABaHd - Test period: 2 ninutes - Sanple size:
13 cn2 - Anmount of deionized water: 100 mMl The oxygen transm ssion rate
(OTR) neasur enerherglpsfopaimgoridedisteysiomasur i ng oxygen perneability using a
measuri ng apparatus (Mdel OX- TRAN Model 2/21, manufactured by Mocon, Inc.)
at a tenperat ur e\ disp&sSiod Compdsiagr el ati ve hum dity (RH) of 50 percent.
Wthin this instrunment, each neasurenent unit is conposed of two cells,
whi ch are separ ghedr ord idpa@ierke. In one cell carrier gas (nitrogen) is
rout ed, where the other ceFI is flushed with a test gas (oxygen). Both
gases have a defined tenperature and relative humdity (RH). After the
nmeasurenent is started, oxygen is allowed to enter the Coul ox sensor. This
sensor, when exposed to oxygen, generates an electrical current which is
proportional to the amount of oxygen entered. The water vapor transm ssion
rate (WTR) was neasured using ASTM E96- 80 dish test. The test measures
the transm ssion of noisture froma wet chanber through a test specinen
(sheet) and into a dry chanmber containing a desiccant. 3MKit Test G ease
and oil kit testing liquids are nade according to formulas shown in Table
XL Castor oil (USP G ade 99-100%, toluene (ACS Grade, 99.5% m n. by gas
chromat ogr aphy), heptane (Reagent grage, 99.9% mn. with 99. 0% n- hept ane)
are purchased from VAR I nternational. Tabl eXl The oil and grease resistance
"Kit Test" is performed on the sanples according to TAPPI UM 557
"Repel | ency of Paper and Board to Gease, O, and Waxes (Kit Test)." The
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the essential attributes thereof, and, accordingly, reference should be
made to the appended clains, rather than to the foregoi ng specification, as
i ndi cati rgotzhw/wepe of the invention.We Claim 1. A preceas2dion2pioduci ng
a dispersion conprising the steps of: selecting one or nore subparticles
havi ng an average particle size dianeter in the range of 0.01 to 9 mm

sel ecting one or nore base polyners; selecting one or nore stabilizing
agents; selecting a liquid nedia conprising water; optionally selecting one
o more neutral iCBF AGMRHeRISE POREIYS B LR TLATIF BB AR RS P B ol yer s
in the presence of said one or nore one or nore subparticles; thereby at

| east par t isabPajtides apsisimsdichat lsait gagialy sncappirlatcd g ar mpts @bpaiticlss Bajednone
or nore base polyners; contacting said at |east partially encapsul ated one
or nore subpangt piraslewizehlisadter ihitlpuiadgerefd 0&)Sand0sar;d one or nore
stabilizing agents and optionally one or nore neutralizing agents;

di spersi ng said0@5o}g@@iggﬁﬁhﬁghk&ugaﬁ@psulated one or nore subparticles in
said liquid nedia; wherein said at |east partially encapsul ated i norganic
particles have %ﬁkﬁ¥9&éﬁﬁc9ﬁ@hﬁﬁg%wﬁﬁ?e di ameter in the range of 0.05 to 10
mm and thereby formng said dispérsion; 2. A dispersion conprising: one or
nore subparticles:one or nore base polyners at |east partially

encapsul ating said one or nore subparticles; wherein said at |east
partially encapsul ated one or nore subparticles have an average particle
size dianeter in the range of 0.05 to 10 nm one or nore stabilizing
agents; and a liquid nedia conprising water.
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