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translo%éﬂb'haionﬁ%ogﬁlestrﬁ%ﬂc&rna erSURAR, doMBnZEHABLHIRPAD AdminRRABM Jof the modified

t 20 6/ 05910
Clostrlﬁal g)jln %tdﬁ{:qs tf?ﬁ F%elaéeag pa&:?f mysa I?%@g%ﬁgr@s@ﬂ?cuﬂeﬂ\}]@#y 6eﬁjucmg a symptom
assomg}eobwltde:ha)n[gps@um’gerac mdleinfmatiah. At ds emisiinad thad ainy madifiedh €lostridial toxin

disclodef @@&H&E&&seﬂf seBFiQARbS cREHE QRN ireiubing |tr%€£fﬁtsb|9£bd' if @g Steward, supra,
in need thereof, the use conprisin

f
(2007)ad:?ﬂll)hI SYPEP | Q&O{)G Fpﬁtsr |W9 @ﬂ%q/ 8%& I(% 6? yand Fogter supra, WO
2006/08bfeBqiunv e 2a06unt of the nodi fied C ostridial toxin,

wherein the no I+ |p5qﬁm, rising an
opi oi d pepti ded%élﬁgtéﬁggcﬁgﬁg?ﬁb% ostridial toxin
transl ocation domain, a Costridial toxin enzymatic
domai n and wherein admi nistration of the modified
Costridial toxin reduces the rel ease of an

i nfl ammati on i nduci ng nol ecul e, thereby reducing a
synpt om associ ated with chroni ¢ neurogenic
inflammation. It is envisioned that any nodified

CI ostridi al tOXI n d| scl osed | n the present

L L o I L Y 1



(2007); Dolly, supra, (2007); Foster, supra, WO
2006/ 059093 (2006); and Foster, supra, WO 2006/ 059105

W@ Jawn/05859 2006). BRI EF DESCRI PTI ON OF THE PCT/US2008/080570
DRAW NGS[ 014] FIG 1 shows a schematic of the current
par adi gm of neurotransmtter release and C ostridial
toxin intoxication in a central and peripheral neuron.
FIG 1A shows a schematic for the neurotransmtter

[014] r Pi@qsﬁoﬂgg%ﬂérﬁ’mcq;f ik &ﬁt‘%htr ;?elracﬁéﬁq opﬁédr(p(g(?lgrﬁllttept%%g\@and Clostridial

he rel ease process can describ as conprisin
toxin |r§?>%c§\§on |T)a cgpte! em%pq&@&q@lﬂ@uro%g% 1/lkﬁ@ow)seqs§c8‘ar@atﬁ:dcam neurotransmltter
releasSNAREanEMO b b rbefilfalaanuq&hpﬂeal cembali Mhagelkats protedn oah tHeedescribed as

comprigpl%% 4tgp% @SV%Q 8!9 @B&%{gmg‘ﬁ&? Fh'a‘%‘/eélﬁé"Bn%ﬁnH %I\Qﬁ%ﬂs%tgmesicle containing

el ns cated at

”eurOtf‘(’@ErT“H?rrfﬁ?i%qweﬁ Besociies @4l ﬁ‘e #feraner g, AR @rofqifseacalfidia the plasma

membiah€ dpb @5 FdurdRABhiasecioaR, Whee n%u/éatﬂé msgrwmt e pmedn@mhmane and the

neurot{aah mxr.)a(rgrg ecéjr?Srer‘éec%XOCYtgsrﬁgf %P@we%t s}rcl)\bvs a_sc der%a%f: fthe |r$o>i|cat|onnmechan|sm

for tetapus pyd bc}tulqnnmaomreqxqtlylm in aﬁgntpéarpdmﬁgprmralmgwp@nThlq'h]toglcatlon process can

be deécfﬁe@)@s(éaﬂhb@srh 96&%%%§t1§ mgasrd SR WREE adtosERIAPIokiR b to a Clostridial
or I nal

recept?r iysﬁnblalﬁ%ylttai?s tﬁ(tl rﬁg‘)iu(@ ?ﬂ gfoc?sgc ébtcgrp&%gﬁeétﬁﬁﬁléﬂlan wLere after toxin
binding, @i viesidle esntaitiag {ha taiyrecpion By stamocagdeX i9¢ndooyigsied jnto the cell; 3) light chain

translo'cg]t‘:oﬁ r\M%Iré %gﬁlﬂ)lg @ven\@fb% ﬁo@g{hﬁ %roc&ﬁ)xlh(fhcmgngb ngwan@esvﬁﬁ"e(?rlltgrnal pH of the
cont ai ni ng the toxin/receptor systemco

vesmleeﬁcawegﬂno%feed Chaﬁ‘ﬁﬂ RO CURRrsing sﬂ)‘ne gcpﬂrnaGhanﬁe Clostrldlal toxin heavy chain,
separdtlbranfsthecaislrldial, toxih digre chalh frofltiee BaseN tisairg ra@d trdlersglot the @active light chain

and 4)?%&951&“@ deerfoolﬂcauSn g/vher m@%ﬁ\?‘até I htt Qﬁalh Q)F %'I‘og%h|aPHX|ﬂfproteolytlcally

annel pore conpri
cleaveg g (BRI Sbtfstf?tﬁeSl@h c?§t Pi9di AR BX |Vﬁ'\/ﬁ’e9fv§ynéél%&n Fhefeby preventing
vesicleSRRRIFANdaRuBkadshfitectersté.i di al toxin Iight chain from

t he heavy chain, and rel ease of the active light chain

and 4) enzymatic target nodification, where the
[015] aElG. 2sthews H‘g[ﬁon‘@majrgﬁm;etiqu o Pepurally-atcutring | (Rostridial toxins. The single-chain

form d@ﬁl&& @'ﬁé' éﬁ‘ilh&ﬂ)l daybok fﬁﬁéé@%rdahﬁatbﬁrcglﬂbrlmb_erﬁm& ld@8in, a translocation

coma G0 5 97 28mE BB PG g o HESEF Ry By Beted beween e
translocatiop sse enfy01E¢ déihdns B dehioted by lee dhohiei S5 brg®hi Ziais regipngomprises an

endog@rﬁ)tuyaﬁdhL\M'l&S%\’HtédsQ 9|e£3a@é%u¥é tﬂét%lpoﬁ %ﬂegl%c cTJé@age with a naturally-occurring
single-chain formdepi Cts the amino to carboxyl |inear

proteaa@r gsgﬁh 251 £-8n aeoqﬁgpg@pwg C!Qﬁtrlglﬁlzgpﬁlﬁt qr&te@p&.@l  na rally-occurring protease
produdet] &ni¢ emdrbhoent,bonwerts theaimdleahaio [iiraiotlthp égxini icte tr’@l didiaigform. Above the
single- gt?emilf m, meHélb r‘e‘ﬂ@ﬁ Br th%o@k)gtﬁ(gélqulll %ﬁﬁ?nsgjopﬁhmﬁg{égfégg This region
transl ocation and enzymatic domains IS EIC e

compriggsuthp &- tS@"tﬁ’Pﬁ‘é‘K‘é’(h'ChﬂW@”?eég” Bh aBBRB? FaRYY 'We@rﬂi@ﬁ‘j@ﬁ‘%a” a-fold, a
B4/B5 RairpMéh /b p-20p a PBRD A&ifM taineAY agdolgi t € that upon

proteolytic cleavage with a naturally-occurring

prot ease, such as, e.g., an endogenous Clostridia
[016] t bla- & spewst ré@ﬁﬁfted@osaidi?étoainaWItfyaroerd@nrradﬁg ggfingtdemaig located at the amino

termln@J &‘i‘h@rﬁ&jlﬂea t(%xhﬁ W@VSA( &Hi’om%ﬁﬁe S|ﬁg9é1¥r%rr{ &)I)ngﬁlds, |fcﬁ|9|d?a ‘ﬁh)@iﬂ@d Clostridial
e oxXl N

toxin \Agtﬁﬁala@m(gﬁ%l?aﬁb?x%sl Ilmaar oFgé\nl’g%E I,cgrai)rgwg@fblrl(%g e@n@g Ialtrapsj?catlon element,
a di-chtaindpep feginal p@rgpr@mgmnrexpg;and@prgnee@ clégivage mtengand a therapeutic element.

Upon &&@B&tic%?e%véglé%vlth th ;?rr)t@ésl,e e TR B-cHA fin 6P [dxﬁ@sscdn(?erée to the di-chain
m no tao car box I hear Or ganl zation an_ a-fo

form. 5'55/ BB JpR{FtE meﬁ'“?%lpﬁlyp%w'ﬁe- feay &7 @ mogisAdestigiaf ?9?"H Wﬂth?ﬂafawa to carboxyl
linear arggnizatiod. cdnitiihg F GindiBg s¢élement,mo diinérapelitic] edabent,da adi-chain loop region

compr%ﬁgiaﬁfﬂexﬁ%&n{&g{"ﬁgoﬁeﬁ?@@%%ﬁé id gﬁ)f Qr% gqgﬁ%l&;a't ﬁf%}eﬁgr’&tatUpon proteolytic

nus o Ied toxin.
cleava%mtrtq B pfqt@sg,itrp@sflrégjq:ﬂgirﬁorﬁbcpf%ﬁ)gn gEonvsHed tgfthegdi-chain form.
nodified Costridial toxin wth an am no to carboxyl
| i near organi zation conprising a binding elenent, a
transl ocation elenent, a dischain | oop region
conpri sing an exogenous protease cl eavage site (P)
and a therapeutic el enent.



Upon proteolytic cleavage with a P protease, the
single-chain formof the toxin is converted to the
walkeoglsidso form FI G 3B depicts the single pol REEPSi0d&€080570

formof a nodified Costridial toxin wth an amno to

car boxyl |inear organization conprising a binding

el ement, a therapeutic elenent, a di-chain | oop region

conpri sing an exogenous protease cl eavage site (P)

and a transl ocati on el enent. Upon proteol ytic cl eavage

a P protease the single-chain formof the toxin

[0171 E'Gcér'?{?‘éﬁ’st medifed Gieryidil toxing i PR EPE AT Ifiing; domaigiRsgied between the
other twodiofnbiasl FIGSEA debias theiriglrspoliptftida forandi ansaifiet! al@etdianxin with an
amino g&&%&}g Ilﬁ?:aa%ggnl?iﬁ&)%&ﬁ rFsrngta dé?% gl;lé/rr\@%rﬁm (ﬁ-ghe%irll: ,ogb re%f%n comprising
an eXQSGO%ltSr praiease P'@@(‘{aﬂe\ﬁl“? H )ar? BiRIRD etegeatarang @ fransiagelipn element.  Upon
proteoRfiAEHVAGE Wit 1@ DISRabE itheGsirgylet dhaindgHLlr ke telirtiesivertd to the di-chain form.

FIG. 4g:d-8é{z}sggh§ sllc’ngfe%o[yg%itl e fognq OGA‘ I S(Ijlpﬁ% Cﬁostr%e(f(a? ?(@Q/vutﬁ aH ra%tln%qg’ garboxyl linear
organigatiaim Sooergindon tenelpeation elqmmt pr dtewalnytope redierngargerisingt #n exogenous

proteaSe &ezﬁééﬂ ﬁl@?ﬁ) ablﬂ@m& Llegk&; siuad RerhSduit @Ifemérlﬂe Ub&XbrBtebi§tic cleavage with
verte

2 P R BRI FOPRIebr SofatH b e ER Hial G, 4C copics e
single trolypeptivg fdimagt aamodifed Glostridiblotoyih Withnaraamiop garcatbaxyil dimear organization

compri@i‘n%rthérbﬁ%n@efeh@ﬁ‘tsaQ)ﬁ'ﬂtnb %n@n?%%han@lo@b r&d'kfh' (Q)nlpﬁg an exogenous
i on conprising an exogenous protease cleavage Si

proteaf qeavggqﬁ,ltﬁ&P)h@ndea %H?atlo%ﬁlamgntt H@P%H@ﬁplyt@ (éqaéa@muth a P protease, the
single-tig0mfopm of &eltyxin & cohweawdgethadi-¢hai fBpr BIGe 4B elepittiiéhe single polypeptide
I e_lro I r

form (3 q &.f%ﬁ%l@stf.&%“?&% 4@1 L aérlggot ec%@n%%ﬁ IFnQQ' F@an g@lon compnsmg a
transiopgfofh G mag, v AMING ¢1ocIes t sfein BB SPRPERNGASH %DQ?QPUS protease
c|eavagars|b£(>pyl anblianBébpdutig alRMBA | P3N GRITEUNLS icREvade tWR AP Biétdase, the single-
chain fgrm or?‘?he tbm%skgzlorqgelrtgcgtoqne dJ- cﬂaln Io‘?mdl chain | oop region

sing an exogenous protease cl eavage site (P),

and a transl ocation element. Upon proteolytic cleavage
[018] WFiGh ﬁsr%m@,rr%maecbétlf}ﬁaﬁbﬂ@ @rtrs? laaléhhér%dinté}éethbajomm Bcated at the

carbongﬁaﬁgtyer t@%é’ﬁ’?lf'a‘é?‘%‘r é gA r‘?ﬁ%i% Itréedm@ %g? WJ’F% f%rm o? a modified

Clostritiabtoxin witht an aamin@igicadroxyblirear dggaq’yzlatlcbn spgRerisiag @Hnmapalttp@hament a di-chain

loop réﬁmh hﬂ% &h éxB&Jh%h@Gr@Feb@cl@ngé.@eﬁk (P?a@aﬂgécggoneélmtand a binding
regi on conp an exogenous

|l o
clemot; Hpah SR EPELYRIASEI T CRYSCasdd SPHEF BRI &1 b datie convertd fo
the di blmirnfqrm OotFeGl 58 depias ervagte polfdeptileRoipr ot £ aveified B®stridial toxin with an

S n a al t h
amlnodﬂlo ’H%ra{ngrig%% Ol:] I’](%épﬂéll‘ld;hog\gr%%g%(f%?l g%’nééﬁota (ﬁ caaln Ioop reglon
Comp”ﬁ'BStlaﬁseXﬁﬁJetrﬁ”SaHro PraRlea @9t £1e) &) Adheerealio cemeait é'éfj atbmdmg element.
Upon firbol@trcdkaxate vitd kA grotgagef the Bglewaiih foid of 0 tdin ifFddaverfeA to the di-chain
depicts the single polypeptide formof a nodified

Clostridial toxin with an am no to carboxyl |inear

organi zation conprising a therapeutic elenent, a

[019] dAS&B@'oﬂtHe%eﬁﬁ@Jeﬁfbrﬁ&MHe‘ & 20 8 é‘%o@?ﬁ@cﬂ@ﬁ@t\d&alﬂé)@n ERS Bsed herein, a
a trage(cl ocati aon el enent

‘moainy S oS, fedis, B BRIEUE P @y \iEbfeabiping domain, a

Clostngalotpgag@nslcpdaeorsdcp'fgdlre-aoha| Elostadiah tofin ehrymiatix demais. Exemplary modified
CIostn&Ql"lU)@r‘st L}%qutte pFaQﬁ‘cedds &dndd nnef ﬁ?és@nt |E\}e¢'rt|or’5a$e gigabs%ﬁ% te@e Steward, supra,

(2007 BRSPS eree s?éf?cwno%@@ B5hdes d20s s 4P OO 20061059105

(Jun. &20A®).i Sing a translocation elenent, a di-chain |oop
regi on conprising an exogenous protease cl eavage site
(P), a therapeutic elenent, and a bi nding el enent.
Upon proteolytic cleavage with a P protease, the
single-chain formof the toxin is converted to the
di -chain form [019] Aspects of the present invention
provide, in part, a nodified Costridial toxin. As
used herein, a "nodified Costridial toxin" neans any
nol ecul e conprising an opioid peptide binding domain,
a

form.



Costridial toxin translocation domain and a
Clostridial toxin enzymatic domain. Exenplary nodified
W@h@ssizdl al toxins useful to practice aspect sSPOf/US1v68/080570
present invention are disclosed in, e.g., Steward,
supra, (2007); Dolly, supra, (2007); Foster, supra, WO
2006/ 059093 (2006); Foster, supra, WO 2006/ 059105
(Jun. 8 , 2006).[020] Costridia toxins produced by
[020] be?)%'ll&llb %)&Hp J?S’Ju%d B}U @osgdlgﬁlt Edttg/hw é/@étﬁ(ﬂum té%rﬁs(t,‘I[)ét%/Wbaratu and

Cl ostridi um but rlcumare he npst w d
Clostrigfd@dputy HC‘fnﬁ érleatbee GePtevigey uieggrhglera@eytpeagp r?@?f?%'cd’featm?ﬁﬁﬁ% humans and
other aadmalt hStraing i@l sotuliBlim @tddgceodevéh ahtigbnitalipdistinget ggecel Botulinum toxins

(BoNT%e%ﬁiPrh 25%&%85‘ i%j%@‘fileé' bgln%ét. %Bé{tp d&Lbr?ﬁ&HH Qi ggo'ixﬁ?ﬂ S /E and /F),

I nvesti
animalg BN T/ }Tﬁ@m{%r@aﬁatg%fr%ﬁm @@Nﬂ"/GA B,OB S PESS@FFRPPPXIMa ely 35% amino

acid idRAtityTRAts ehdBodH/Gnd sand tIﬁeDéamé)fund:tﬁJﬁél&bﬁldlnfdr@iﬁz%ﬁbd and overall structural
architelg:ggenl\gl( ig)yéc\%?Brﬁﬁd %%g f%ﬁs%(l” rp R{% éﬁrg‘? %1 ﬁ eag%ﬁ%n%f IEl(f’osfﬁlafjtoiqn there can
be sulbiypes that giﬁgaﬁ@mpyhatom] theit @minpeaciy] $quqch,cqnglr@o in the nucleic acids encoding

these Brofelhs! %t é')faﬁ’rplel Ehﬁfesarlé %Féﬁgﬁllya‘&ﬁ BN TIANQBE &, Bokiriah, BENT/A2, BoNT/A3
W I N Eac

MR SR S e C T e T —r,
anothea BoN®/Aaibyps e tnien el sevan @olT serolyned haversingilae touchurg digd pharmacological

properﬁ&C ggéhnzgsJ E\@ﬁﬁls mefétrc?gleﬂ&)us %Q&e@@@' &arécréﬁgt%s arr? contrast, tetanus toxin
resentldé/l four BoNT/ A2

BoNT/ Al
(TeNT Birerochise B@qurpruwafpht%éc 1% EIELEGBRE! GROIH - barati and C
butyricapipalex proddoe | tyxirBOBaNTTamDBENT @spedivety, iviicmwaersinipnaBa@d /R and BoNT/E,
her BONT/ A subtype. Wiile all seven BoNT serotypes
e simlar structure and pharmacol ogi cal properti es,
each al so di spl ays het erogeneous bacteri ol ogi cal

[021] Chadhaghterel dsic'hzﬁrs moledulé @Bhprass thréé%fuaald)ﬁaltym@tlﬁct(dﬁﬁﬂﬁ)s 1)San enzymatic

ced UI orm roup t et anj.
|n 91 dncludg baraalllf)PrOteg%ed r@lonb V\Qalnln%I a2 zinc-dependent

endopmt@@ﬁepla@uuc é/htcbxﬁpngﬂcamalwrg%\ﬁ OB RAMRcBEPR o | tb@lnyuromsmrtter release
apparafdis® 2§|amri\r%roc$t@n mnFccﬁﬁEiheBO\MHrEther ﬁﬁlﬁ@-ﬁiﬂh\ﬁ@l' Malf &fOBRAIHC (Hy) that

e R R Tar) 1 i 6 RECRTaIoRE=S D)0 s SPPEc AR el ond 9
binding daredireuncwithirethe Carbbrayt-termiadl hdlesf tae Hﬁt(ld&)lth_q@det&malm the binding activity

and blﬁ(ﬁﬁﬂ %mﬁ@t?toafh@'t% G, tlzé ﬂ%@e;ﬂﬁ%@ﬂ@@ﬁbcﬁ@cﬂ%ﬁ@%r@@é 8f the tar et cell. The
activity which specifically targets core conpaonents

Hc dorpﬂg C?f@'ﬁ”‘%f W%fttsgpctwé! f@gtgr@s gbrﬁagrg)t %fgjal %e taat |nd|cate functlon and are
demgnbfe&lﬂﬁ v aind 6Igc siddamaing oTdb& Ngidesvdpplakimaten@undary regions for each domain
found AL ERGAE Csiak: tbahd of the HC (HN) that facilitates

oun r%}(eapseIr9 ?gstlﬁle P%Lfrom i nt racel [ ul ar veS| cl es into the

| asm of th get

respecﬂvrle

domanp rloca

BoN

Omai n Cimi ¢ oo Np72-L1296
BoNT/Bu@hl y equal |si ze wiak44indi cal e fuAeta-sssgsand are E859-E1291

SN i it o bundar 440 ons £ b anlTEOAMRRL b  bund BE €120

BoNE/K)en‘rpl ary dostridi B-R4Q58i Ns. [ 022] E&h@ Nmerdi ng, S863-E1276

1 d lbl ULdlI OT1 dllU Tl I C dClT VI 1 i lllEbE | lll [S]
BoN}/ ne¢ti ondl  dofmi ns )5 g? nec =ssar%4 3d§84POX| city. R846-K1252
BoNYMi | e al b details ofuitkags process anL10KBs4Y et K865-E1274
preciset kmoywr,—the overatt——cettuoutar T ntoxicatio
BoNHEchani sfn whel eby B2 di al 1 oxi nS*ErmtEP a neur 0H864 -E1297

and inhibit neurotransmitter release is simlar,
regardl ess of serotype or subtype. Although the
applicants have no wish to be |imted by the foll ow ng
description, the intoxicatidn nmechani smcan be

descri bed as conprising at |east four steps: 1)
receptor binding, 2) conplex internalization, 3) |ight
chain transl ocation, and 4) enzymatic target



nodi fication (see FIG 1). The process is initiated
when the Hc domain of a Clostridial toxin binds to a

W ooosspeci fi c receptor system | ocated on t heP@I/aS1088/080570
menbrane surface of a target cell. The binding
specificity of a receptor conplex is thought to be
achieved, in part, by specific conbinations of
gangl i osides and protein receptors that appear to

UI sttct I y COUlrpt I ST Cdbll U oSt UI Cll toxi Cbt‘pl Ul

TeNloml ex. 8nce | boundM'¥H&” t oxi nir eceptBrVHSnpl exes HEED1315

BaNTt er nal pzed by endmmgw S and theNi4312 %sﬂal i zed 1858-E1268

[l
VESTTULTI TS dI' T \DUII.UU I.U ) Ublll L IIIl.Id.bUIIUI (=]

outes;
BuNe | ran® ocalion sMéf8Rpears|to bEFBAfer ed| by YRBSKI251

acidification of the vesicle conmpartnent. This process

[022] S?ﬁeﬂ%mﬁlﬂg ' t'?érrsloégtﬁn L érﬁﬂﬁétfca&rnw@%fdﬁw%%t functlonal domains are all
uct ur al rearrangenen t hat Increase

neces 2t 0p B0t VBt HGGEL CHIMECHEERS P St FEBCR RPHT. te il ol
intoxicatiohi rvexhardsm Wwherhby ClastridialéndepeEr adesen @hd irhibittnexbiranisaitter release is
S|m|Iarr ?elggﬂégg 01f ge(l)(m/ﬁeh& éuB%B@CﬁFtHoH i the) e&ﬁl'lc%b Ha% Ro wi'l:ﬁ to be I|P1|ted by the

tosol where it appears to Specifically target one
followi fsETIABIR® Blorisation TpRsARIMTS c5t be: FReCHRed B CPAPIEHATAL dast four steps: 1)
receptbrebladiﬁgﬁ apﬁtﬂxﬁpﬂdxumterr'ﬂﬂﬁaﬁlen coy Egi‘prdhﬁlﬁltFHﬁslocatlon and 4) enzymatic target

modﬁ%%%i%? F%SSI CLI' rgcél:grgblnﬁ)lgtg? %8& % domam ?f adCIostrlcilal toxin binds to a

na tO Syna OSOHH SSO
toxin- S@ec'f.@sre@épr (swi@syed zmdhesyhfraa( mmb@me SH@@@;& artyrgﬁbqae" The binding

specifi&WnQ‘PE\ir@cé{)ﬁ;‘iid’éh@IeQQQKﬁ&@htafbd bé Wshievkdatin hBe PEkY&tific combinations of

ooront e 8 PE: Rd S L PP o 4B e ey Bosr toun rcepor
complexr d¥nse hoyndcibp taxin/ré SIIIREYMflexet bie. intBolEEAbA AtHoBGD§IY #hd the internalized

vesmlé%la?@é/cﬁteés%q?peglﬁc inBadell@arGBitbO XM e ttB5I5 S stE@ ghR8rs to be triggered by the
asi n a nine or tmentggs X am no aci

ac'd'f'ﬁaﬁ%‘éfc‘f‘? 8YS/S CARRPESRIT/ A ROSE5ST9E T &8 '@%‘“%5‘”\98%6” pH-dependent
structurdi eeamrangm)eyts-tha lintreases hydidphotioty wind ptomogsefv oiayipre 8i-dBeiNTdéri, of the toxin.
Once fﬁﬁl/\ﬁéd)n ﬁ%né’dﬂ)g;r)tglgwéf(%he ﬁﬂ(m %%I@a‘gé@fr&ﬂgﬁ&m ?c(éﬁulémleswle into the

e Con erve cent 1l Port|0n 0 ease
cytosoh WhSEs tile PARSREN 19 oiPESIER Mo flarggiveng i othfage keyto SBe. components of the
neurotBOdMitté&rl raldsavamasyust axihesatcor @rdn:gﬁse \Bkitle-ab&aitetdhembrane protein
S tiye | ysj .
(VAMF%%%%%%&) e%n%%%&&%&n%%%%ﬁ%%s a'%%mt % (32%' Ig%el( (%}?,&E-Eﬁ P %yntaxm, are
neces??@uiobﬂrfﬁh%ﬁeﬂc'érdOF‘@'FQe%@erﬁ%métetHe B§rveEtesBingl afidongtigsg members of the

solubld IN-3thiBaleihiie-sSARE RO Abbhniedt GRjtSn- %fcerf%rOSNAiR@i) 3mily. BoNT/A and

BoNT/ES el_a\)‘%ﬁr&%a%%om% a%ow)ffeﬁl}é@% r(g?%lf)rh re%g\%/r?qr ﬁerwﬁu? enty six amino acid
segmehf, ggspedively. rng SoNT/Fd stsoatstaves SYAR-BH nésr tihe @xb%ytt@mms The botulinum

seroty%':_é%%oNEF/@ BoNV@n@oN"UIﬂSr%'BcNT/@land tdns BR Inuédt BH! me%el‘i’served central portion
tan Neur ot oxi ns Bl oc ransm tter
or a5 o] el

SBE e AT AT HH RGO O WA TRyt PRSI BEeaves syntasin at
a singl site B@r Uhd nyloaobie thembtamn usirfieur Dhe x¢eladive Pratendytsisr &, synaptic SNAREs
accourﬁy%tthgﬂloapgf J&%tr%pgﬁﬂtércrelggéel &JuXed %7 Hosl:l'l)jlal-rfo%ﬂg% VIi/O The SNARE

Bl ochem Sci . QG ovanna Lal
prOte'”ﬁﬁ@eE?&uPl?éﬁ’/d'élftoxf@taéﬁ W@%toﬁé?%qsﬁmﬁ K%flfltyo‘if@?” H%““P’Ff" fypes; in these

cells, dSenlh@mans, ligh( ainTepiitise Mtivityobhibits.exd3losi 3ske, €.8003)n Hib3] et al., How
Botu/u}uﬂqxiﬁﬂj ?e?%%gtlve&foto&}lﬂg B’/o'EX ?@Lz‘oi?%{smﬂ p‘kgeg e%z@ BRLHhA! #7-446 (2000);

n co I ses
Kathryg Tz {ferm el zgp @QWW arnk Qj@fyg Nesrasexfis: Pietre rﬁqpct/on and Therapeutic Ulility,

27(11) st Bioehea{ $cX$52-580Z Y2002 )l Giclanmi Dalli @BanSTWMourf;]ey of Tetanus and
Xin t] t ute the
eotungy Rk W™, RPN RERE Mot 337 B8P 1t 6 et i o

process. Thus, a C ostr|d|al toxin enzymati c domai n
specifically targets a Clostridial toxin substrate and
enconpasses the proteol ytic cleavage of a Costridial
toxin substrate, such as, e.g., SNARE proteins like a
SNAP- 25 substrate, a VAMP stubstrate and a Syntaxin
substrate. Non-limting exanples of a Clostridia

toxin enzymatic domain include, e.g., a BoNT/A
enzymati c domain, a BoNT/B enzynatlc donaln a BoNT/ Cl

o ™ APl o~ - o ~ AT -




enzymati c domain, a BoNT/G enzymatic domain, a TeNT
enzymati ¢ domain, a BaNT enzymatic donmain, and a BuNT
wenmgsissc domai n. Gther non-limting exanpl esPOf/US2008/080570

Clostridial toxin enzymati c domain include, e.g.,

am no acids 1-448 of SEQID NGO 1, amino acids 1-441

of SEQID NO 2, amno acids 1- 449 of SEQID NO 3 ,

am no acids 1-445 of SEQID NGO 4 , anmno acids 1-422

[023] Ofn a%EQpleQ Me |ﬁventlé}{nar}ﬁocﬁ¥féhct§oslr dAa"I)’%xﬁ’ﬁf coﬁ]%%e's th’rt 9 Olostrldlal toxin

enzymalirtzl %%@?r]c Ilj-\sN@ed @erelnameﬁg%&lqggldlfl @gq_ eggn‘%gégrﬁlweags any Clostridial
toxin plygdedide Nicat aan dseclitedtB eafynBEQtdrg2t N@d_lﬂil:zﬁhon[sﬂéMc}f the intoxication process.
Thus, q Qﬁ(}s{rfdfy %xﬁ %ﬁ%ﬁa{ﬁf‘%ﬂ@n‘ gp&ﬁl%|&nta§é&l g ﬁstrlé%lt E)QHt substrate and

lTmt ati1on, y Occurri ng
encomgawspieiRECteRbR iCia\AaP Ph Clostridialdpximsubsigaty sucttrs g |S&HA§|E proteins like
a SNAP%IsnbsﬂerazeyMMp sdsgtiernt SEyRERAB sdibate] NSk-ihElhg@dxatn@kk Bf a Clostridial

toxin %SZX)I'X{[H déamar %Wcalucrﬂe Segqn@btzg%efl’l'/An%r}*rgatlcuéoa}nal ane{ ECH'F/E eﬁg%‘matlc domain, a

BoNT/g1 ¢gnzymeadin slemaiat avﬁph@/%%mn@mawom@m a E’@Ni%amaymatnroﬁ@mmn a BoNT/F
enzym¥ @ d A a %N‘W@Qﬁ%ﬁét\é&iolm‘é% Shrost Ehﬁfn@hc admg.rn a%myréaiyncanc domain,

n_varla Stri t oxi
anc o STt Fhbae RSl SRR B el Pe” Boefpymanc domai
includd, reapy reemitcsadidselr£48fof SEQ 1arO: doatmnnat:lden 4dhef 80R ID NO28] amino acids 1-

449 of/é%dlmef%f@%m.rﬁ,acrdéq 4t4§roerE§lll9$slU udén%ho Lo mw% IDNO: 5, amino
mal n varl a her nat ur al I:%\IIOCCUI‘I‘IH

acits T EGk RING-CoRBUP FFHG I HR e A Gt AP 2R b ool SEQ 1D NO .
amino @tidy 1va31 of SEQTRIND: Bhatd drérso aids|1e2g bf SB@ IRONt. aci d

change fromthe correspondi ng regi on of the disclosed

ref erence sequences éTabI e 1) and can be described in
[024] pér@@qﬁqdlqlé@qﬂ-?qzym@t@ qqglrb@plp(é@pwﬁr@ﬂuh@m\te@gm grrtusgllyrgsgyrring Clostridial
toxin éRf/RERNEEMSR AURATE . such | £S5 % gexproem.lawtobqndérrz%m domaln isoforms and

C|OStrI9 alot8>t<|rq Ierqzlyalatlc 3(r#1aqn gu rergt no(r% ndﬁ)Jrrgﬂl %cc}ﬁ?rlrnl aJ? s?rldu?fbxm enzymatlc domain
drs P that
practice osed enbodi ments are varran

varianigx eedlit @s.t @ éﬁrzeyrvawecctoatr@elt tonipcrEyDelici Gawian efprla@fs tnRe-conservative
ClostriliBit @%InC @ﬁﬂyﬁﬁtup rd@ﬁﬁﬁﬁsvaréﬁts n@'ib‘s{rlbﬁl tidxitd eﬁi&?fﬂﬂé &RPmaf chimerics, active

Clostrga J NS P BRAPOT=p (PR S EoTRBRen Bk o
acid difference, such as, e.g., an amno acid
[025] SﬂpﬁéédtHéFémoﬂve tgﬁl %ﬁdsfPlGlapthﬁ‘gﬁli Fn'af?dqdl\cl)on%]_\%ﬂgﬂg%gthé%am?ﬁly-occurrlng

am no acid region 1-448
or nong R DTGP PG SO oA Pl Pagt lpas gpe amino acic
chang®firoSEQe | cbrrédpondingMdglonhditiee aisclbsdSikefetamees aaquemes_c(lebl_e 1) and can be
descrl%dfﬁ ér%&ﬁ%ent?’tg Cg]th@%orr ndin garg%é’ﬁrgﬂﬂatargﬂe%néé@e%héﬁcgt 'é,%é’ss expressly

Ion or a tion he am no aci
|nd|catp<égq3lgﬂrlqal4g>1n @pzygg@ |dgnR|0 vagants ASHYNP/ Rractiss, ﬂ;;ﬁlafqdcembodlments are
varlanl@lee?edw%rthaeﬁzym@fﬂ)tétgét MadigdatisiostaCofdRe thtokikQiodfprédetd. | A3 non-limiting
examples %EOM/klen%?n\é %ﬁonéa|r1e\§arFantoc%§1pﬁsrP1£$ml{qg%\cgl d Il{?e?f%%&elD NO 1 will have

no aci etron
at leas&@@e teimine, acigs difesamrgr seFhtas, eige aardniee aed autrsékymm dilemngor addition, as

compa®dd BERe | dmiMacié regich mh@_/oi)%@zmb q; GOBENTB \@Eyn@dﬁﬁ domain variant
CcO rL.sin
comr RO R T S Py Pl et ot afiiEe, sue as

e.g., aganing agid isubstubt, delettqn@nadctlt@heas aonmpanred &ditle Bina acidsegion 1-441 of SEQ
ID NO@@@&I@I‘??* %z&ﬁ@t.&d&rﬁ% VaRAf cofiSHsRY athinbdeia®h 4&9@(“@ N&: 3 will have

a enzynmati c domai n variant co I‘ISII’]
at Ieasé&na@nﬂ_noélafzj 6Iff rg&e@ Flﬁhl@’ e \AN| qml%e%d 5 bs|t @5@} dslﬁg)n or addition, as
compageti toothacintinad bEifl eegiorc @-44% WE ISEQSID 810y .3; aaBoNIiD redzyedtid domain variant

r i i . 0 t
compr@ﬁ_?%hn'ﬂg?.c’i nle44lg?rf] %‘fb Ig 2?@(?) fﬁgﬂ cstal/%gl’l\légs? gﬁg %ﬁfg%ﬁ_fi ('ﬂﬂ‘fetréh%e such as,
e.g., ag APPRAFIH é“%ﬁg‘i”h defation £ pddteRRS MR A the 2mip @&id Tedipggl-445 of SEQ

of SEQID NG 6 will have at |east one anm no acid

di fference, such as, e.g., an amno acid substitution,

del etion or addition, as conpared to the am no acid

region 1-439 of SEQID NO 6 ; a BoNT/G enzynatic

domai n vari ant conprising am no acids 1-446 of SEQ ID

NO 7 wll have



at |least one amno acid difference, such as, e.g., an

am no acid substitution, deletion or addition, as
waeompassd t o the am no acid region 1-446 of SEELT/DSN@B/080570

7 ; and a TeNT enzymatic domain variant conprising

amno acids 1-457 of SEQID NO 8 will have at | east

one amno acid difference, such as, e.g., an an no

acid substitution, deletion or addition, as conpared

D NO} R 4 é}ﬁ\lmﬁk?méﬁé cﬂ;n{aﬁ&}aﬂgnt%o%éﬁsn%f nﬁ%@éo@ 1'\@2 & SEQ[|93\f8 5 will have

IS recogni zed y hose of Ki'l
at 'ea%"f‘ﬁlaﬁ‘"@aﬂﬁ %'E?rﬁ‘ﬂ%?péu"@faSCF@statnlﬁﬂm%‘r a?'%)?i‘t??t"luﬂ%}ﬁ é’e'é%ﬂﬁ‘ Yeaddition, as
compainet tor tk | amiae aeid rregign T4a8 tof iSEHCAID NOXiF) aeBa@YTIBtenzyntktiBiomain variant
compri¥@lé1 'aﬁwmo c‘d@qt43g off S%b I%%@V@@Iﬁl HaOe 'éthlgé é oﬁé“a% aa%ldddlfﬁerence, such as,
seguence nucl ei ¢ aci ds enco ese
e.g., appHingiafd SUtFSBW“%( ﬂﬁ'ﬁtIO@ Or ?‘Ff@loé Wr@MPRIEs Enthe gminp peid maigry 14439 of SEQ
ID NOS8! Rt BANTIG e&?hﬁﬁtﬁdomdﬁONﬁéﬂ?comBﬁ%ﬁE/a‘hano S0NH-A% ABEQ ID NO: 7 will have
at Ieas? og%aﬁgﬁo apcmI dlffergﬁci%e]%d %gqis%ﬁrr;]aahoacngrgooamd aubs#tu{é’rp\%ﬁletlon or addition, as
compamm;ath@@wr@ zoitotehion 1B@NWf@Eél1t®N§X ic add)ﬁaTeNTstvryqj@ domain variant
comprret‘ﬁg UsR RkeLab7 dr kel BN O dhiadd byie8% GHE Bint8 acid difference, such as,
onaln v

e.g., aw%ilp:‘alfzgsgl?stlwg Helgtﬁéyp@%{lt@nﬁr@marﬁa ‘ﬁ%é@'”&?c'g reglony1 -457 of SEQ
IDNOm@&at ural | y-occurring process, including, wthout
Iirritati on, Costridial toxi n enzymatic dorrai n
sof ornms_produced fromalternativel ysplic

[026] t }téﬁ]rgeqqn}g?% by @P%?s?fﬁ?('a|'rhﬁhe ?B)Ehait' wérﬁg ﬁ%}qe@t%ﬁ)&ppstndlal toxin there can
be natiratyf @curenddClosttidial toxiryengyproaticainmaid varmantsathat@liffeast@ihewhat in their amino acid

sequergeogrﬁor %?d |ﬂ|thet %‘eﬂ: a%ﬂjé)é%dlln% C}ge%g%r(ﬂelﬁéj bli'éf %Qac‘mplé‘ the&e are presently five

rrn toxin enzy
BONTI{ q7biags. LA TTAN R G/AG BoNTIAGt BRNTAN | 370k RO\ GAmes i eI enzymaie

domai@SubitjiRes lsebahe BsRoXichasil 96%i @hind @il MeAitZ Wieh icémptps@ icNar@dther BoNT/A

h the natural | ceurrin dial to
enzymV\'pc oma{m SUbC%)nH %s {J/%erdlohan in,. tée geé eagtura!,]ydoccurrln%)elostrldlal toxin enzymatic

domaig sl maeiscany Glostel 1o enaymek: ditt mpicsd byt odtrally-ocourring process,
includifd 4 fﬁBtﬁt' Iﬁ?n|Q£Pc5]‘ﬁ|(j'bsitrl'dl|aiiEBX(lna§rfi?rﬁ§tlcocﬁonﬁeme |stoﬁ§§P|toduced from alternatively-

spiced (DR CaBHRT R0 PPATALS AR BREIT BPRLcGR & opSiispaus muston and
Clostridiafi togn @oivdsfic dowaio rsulptyres. alrnatoraliyc patgrring iekidal townramzymatic domain

varlanladéh %c%‘ |ﬁi§ubsfa9ﬁ’aﬁly ﬁ're sHRE @naﬂﬁér%@ tt%crbf;?encé CM@trléqgl ol &zymatlc domain
am no aci ds nore am no aci ds, 20 nore am n

on Wizl §8 MBI oo HPHEeh N Toon 0o ISR AT Heteds and can be

substitbi@d @dr thenefereate QlostadialdsxirognziA&ticalomabrie adspect atthe preberainvention. A

naturaﬁ (?ccplr%ﬁf E%QfFlSlagofaﬁ%F%ﬁjAaﬂé d&rﬂgﬂh r%ﬂ?%g?gltf;tlﬂ%%lerbr ®dre amino acids,
e natura ccurring OStrI T oxI

two orm%@(p em%ﬁﬁqerprmq 3Rpipo pgdsog@éq mage ﬁ@tneraalpq; >§|ve or more amino acids,

ten or ﬁhﬁﬁa@nﬂhd’@mc@l ZBdrimdiké ahinb @Xd9) 3@ Byt himhodikig 40 ov abteadMino acids, 50 or

more aCrT%HO aCI S (%I'SIUQ%F I{Tﬁ%t%}f?nlr?(; ?CIC?Sﬁg)lTst%e rrﬁ %rgrtme %Sl%rldlaq tOXIn enz¥maj|6 domain on

which ﬁ‘@ﬁpt%l@@gc%rmgr@o%r@jlqﬂgoxmoqnzgpatlceﬂgg][amzﬁgnamrtﬁ hagaduéd naturally occurring
Clostridil tHh &f‘z'yl‘it&lcf dofiBintvagarlt 844186 B stiahto ot Iéésﬂi |1@Eorft|@@6u9 amino acids, at least

15 cor%rp]z nara]tn{m% ?C'yﬁﬂﬁaséﬁ%ﬂlﬁgvéﬁce?gﬂ% %Crl aP'y%tﬂ?aSFég B%{ggléous amino acids
from thehefergros SHasidit toixie ey B 0i9ccdampinenadiich thel@atuially ocd®Bifg Clostridial toxin

enzym@f@ H(Qneﬁr? 'vg#la'ng%nﬁdsgd' thgt%?é& NP 1At gO% @ﬁﬂ{o' 3o |d§|§q/9 65% amino acid
acid identi gq)(sa{ b 95% am no acid identit

'de”t'“f gPé’raéPfE%a‘"éﬁj serity. BRiPAC dFERe ?E%&GH% ?F'%HGWM {orhe reference
Clostnmhletonateuzyaiah(y doroaini oh iwhiphGhe shtoiadly a¢cutrmg|01bseldlaytmmlemzymatlc domain
Variamqgggé j variant is based.[027] A non-limting exanples
a naturally occurring Clostridial toxin enzymatic

domain variant is a Clostridial toxin enzymatic domain

i soform such as, e.g., a BoNT/A enzymatic domain

isoform a BoNT/B enzymatic domain isoform a BoNT/Cl

enzymati c domain i soform ao0BoNT/D enzymatic domain

i soform a BoONT/E enzynmatic domain isoform a BoNT/F

enzymati c domain isoform a BoNT/G enzymatic domain



isoform and a TeNT enzymatic domain isoform A
Clostridial toxin enzymatic domain isoformcan

WO 000530 i N substantially the sane manner as PEEUS2008/080570
reference Clostridial toxin enzymatic domai n on which
the Costridial toxin enzymatic domain isoformis
based, and can be substituted for the reference
Clostridial toxin enzymatic domain in any aspect of

[027] tR%Hr.ﬁﬁ.ﬁ@%xdnﬁb\(é%rﬁf'a%ur&@%%kur%%@&ﬁd.QQ&.A br@y’h'aﬂgdomaln variant is a

ampl e naturally occurring Clostrid toxin
Clostn@ﬁlzt?ﬂ%@nzgmaWrﬁlw%ﬂf?rQrﬁuch 3s. £.9¢) T{%argyma%&omam isoform, a BoNT/B
enzymetizguaiin isofolairaiBoNI (tenpematid ebmais isoforig, g BENIT/R rEYyMELE Gomain isoform,

a BoNg/%gé%gr}nl\#}g\gﬁélg%%éﬁﬁ yeﬁ%?ﬁlrl‘gaénz ﬁugtlr\mﬁicrﬁ%}ﬂ géj% ’S%bag%rr{é?ﬁatic domain
isoform, g N /TRNT eBé\NFY“B deneil iggfermand HeNTYid tevh sPaMals gemain isoform can

functioBIin ﬁfb%béﬁwlly mec&ﬂﬁlrﬁbnﬁéﬂm thél mféf&&eMMﬂt&lnfﬁhdymatlc domain on which
mat i ¢ _donai rom subt

the Clg%f\li\ﬁ[rélgéil . azy@oaﬁﬁ_/zc% alnalﬁo orénn |seﬁasecrjm?nds C@oﬁ% subB%Qirl\uq-oe/r%E%’r the reference
ClostridiglyexjpenzBoMir/dehain Bod/aspect B‘GWFF@nalntPaner F4.. A
Clostridial toxin enzyrrati c domai n subtype can
tion .0 subst a e sane n
0281 ¢ B0k B PRIRIea o ? GG ae L BRRHPRR BT MRl fpmain varan
is a Gigséid@l dsdnr erdymbtic dorhain enktyreasich aboread..nars eltityyatc idgmain from subtype

BoNT/R@Sé‘éNT/A@Z‘@oﬂ@fAsbﬁoﬁﬂﬁzﬂahé %Bﬁ?'/A%%n ERSmb&S InediE Fom subtype BoNT/B1,
oxl n enzymatic domain in any aspect

of
BoNT/P?reBOa%%B'M%'ewtﬁv%ﬁpwyﬁ PPV 20 SERIMIREF PRAIN (IRE LBYRS BONTICH-
and BONTOD-Zrainishalniayic oaraaln frorm guitlpeEoNT(H1aBoNTUR2 andeBaNVER, bied an enzymatic
| r OSI t
domaquggrﬁ sHbt%@e d&ﬂ‘@ \%Bt %ﬁée&Qﬁ a?w#j oﬁl'ﬁ&lﬁl #aoélfaﬁrlcﬁﬂ%&mﬂz%atlc domain
subtypierf@p Janqq@n inPYhstantally ithe sa10s RNy assthei rgfe@ncq é?)gsﬁldlal toxin enzymatic

domai® 87 WA the Cﬂ&ﬂﬁliaﬂfbxﬁ@ﬁﬂ}dﬁ‘aﬂdd&ﬁa@ﬁﬂﬂ}pé% 136, @a@&am@e substituted for the
usi dom rruta enesis or rati.o desi. an

refererae Cn(%tr t01(lnle | ngceélnozmahrhl ar&y e(\]sgmioﬂtge Brese lﬁg‘né%ﬁ‘
chem cal synt hesi s. Non [imting exanpl es of

[029] n,QQ'uBéH Hér&h' Mtqur%irr]fohfﬂﬁtugllp%E(fdrrmgad:loét@iélnoﬂnéb(ﬂﬁfiah& domain variant”
ants 1 ncju

meansdngact ?ﬁtr&aaéltoxpo%zwn%ﬁﬁwgﬂ pégdd%?'éWﬂ] K%grall a?{trgjman manipulation, including,
withouh dmitatiom s@estridial vexirCererginaticddaairntsoprpducet by igatdtic edgingring using random

mutaggr%rsfs %m;a%ona%&ﬁgtnre{nq'C%strrd%ﬂo;@ln %HWE H&néjmbcﬂjc@@ b)n@rrehﬁcal synthesis.
variants and active Costridi toxin enzymati ¢ domai n

Non- IlrplFl%%m)@s o{ rmmatu;@ly Bg%la‘lnﬁ &I(@Frﬂlal tpﬁg epzy, ic domain variants include, e.g.,
conser'\'/a:tﬁviﬁhisrrajial ve&xinCerirginaticddamhaint @atiantse nan/coabéreatislo Madstridial toxin enzymatic
domairYEVaP , Clﬂﬁﬁ{aﬁ t@xrqjé%%rﬁ&g'(%maqrp hﬂwegé‘%/w%ﬁé (ﬂ%’gﬁ}enClostrldlal toxin
as at east one am no aci stitute
e”Zymaﬁ*Foqol‘T@f” fg§MRBSaci d or an amino aci d anal og that has at
| east one property simlar to that of the original
[030] aH‘s usec? ﬁerelagl[Pgnt]ﬁan gcohsgefﬁ\garél\? n?‘r?qsp d%igo&fn%(n%}lgm%t%xéon}am variant” means a
C'“”'é‘ﬁ'd@é’l" phzg@aliquﬂgn@ﬂethat\naﬁ ﬁb'@@St Pherdmine gt substityield By agpther amino acid or
an amtn@ﬂa@ﬂraﬁ‘lﬁﬂy theft Rag glele?sft‘)ﬁﬂé Efbbémj Gitnliat to PeEBORE bhidigdl Bihino acid from the
coval ent

eteres B BRI G o T Svep ByEF AP pPRsstgdRpluce. it
limitatiorf, sirpi@r BlszOpqgrapamwhgrgﬁﬁnmwphmplty heydephilicitp lipophilicity, covalent-bonding
capacifORRRIg¥AbLb TgQaBa%ity adét@l;lccicﬁé(fhl@al%%)élrﬁa()f t‘i'ﬁe B dhy combination thereof.

variant can function in substanti al e sane nmanner
A consgrvaiye Clpldial doxineenay giic GOl 1) Vagiapy oo @ﬁ%‘g‘?ﬂéﬁ FUbstaEY fhe game manner
as thewferehcet Glestiiuita sameambynvatic @basih bh dinh tecxohsenatizeyOasttidial toxin enzymatic
domaﬁ%TBlnlnl \()Qgédagﬁdci;a% &a&gﬁ.t qu{tj)r ﬁ@r}e@%n%“'e%gllrldglttggn rer(r)zr matic domain in

erence ostri toxin enz omal n |

any as&ﬁ?‘ %{stb%@[es%ﬁt "N‘?@t'%‘r eééﬁ't‘sef‘&"i‘v\éanﬂoétﬁd'a',&%%ﬁﬁ%ﬁ'ﬂ?ﬁ? jdg@ain variant may

Clostridial toxin enzymatic domain vari ant

maysubstitute one or nore am no acids, two or nore

am no acids, three or norelam no acids, four or nore

am no acids, five or nbre am no acids, ten or nore

am no acids, 20 or nbre am no acids, 30 or nbre am no

aci ds 40 or rmre am no aC| ds, 50 or rmre am no aci ds,

A NN o o o . o - N P o



am no acids fromthe reference Costridial toxin
enzymati c domain on which the conservative C ostridial
W ooovsBseymati ¢ domain variant is based. A PCT/US2008/080570
conservative Clostridial toxin enzymatic domain
vari ant can al so substitute at |east 10 contiguous
am no acids, at |east 15 contiguous am no acids, at
| east 20 contiguous am no acids, or at |east 25

substltﬁtgrbtne SHRR a%ﬁ'ih&‘gc.&c 'tvqnso rﬁ&@aFnh‘n% arcﬁg qht%@%? mq achtnﬁé gél@é four or more

toxin enzy mat i c On‘B_I n on which conservati ve
amino @ciggtfive @r éﬂoret YR 28t Ve et 'Boraé‘ﬁlﬁ]or?"{?’éﬂoa?ft More aPUOLRfids, 30 or more
amino bhiag, 4p 08 se&Sandto 4S50 &rlf6raainmo aaids,d 00 demnbretayhindGdmids, or 200 or more
amino %%Qﬁorﬁ%e rel’e @é ICHO\étrldlgﬁt %p%aﬁgbgné rqgﬁltlvhrcl.)( the c%r{ger ative Clostridial
mno acid | amM ho id rdenti t { e
toxin et”é)f”?(“é ﬁ@réa'(':IV@ﬁ?‘lnF iSdPiaﬁﬁd t‘%f(‘?rﬁeréﬁk? %Srrelalj@wmeﬁzyaﬁt'M?%n variant can

also sutksﬁtuf:eoasewaml cbat@b@éswlndlaatldst SxXle st eIBch)m?dubGs d@mBi dtids, at least 20

contlguo%s a?nrllrgo I?c??i etaNtog5 cPrwigBouggarﬁl)r%g g@ld% %rom the reference Clostridial toxin
onserva I'c do

enzymem flcapetin prmavlhtqtj@e eongervatiye fdastrigiat towe eB@WIAdemayrvatlartt is based, that
possegoméaet 3080 ArAiRG Seid KRARE BB AL dnvifo RAUNBLRinL! ﬁg% raaﬁﬁooac@d;qarm.@ 85% amino

acid |d$r3tp¥ %rnﬁpg arglgcgég{i &g%tﬁt%g) tg% %r@c&ﬁﬁgp Xla 8Hﬂﬁn’ﬁ\tlc domain on which the
consenvative SisBidiatioxis enayagfio/doniBoiNBlight énizagedh tNoo-liohding examples of a conservative

cmﬁ@ﬁbﬂ%r%ymst%rb%ﬁ{a}fﬂlahé(rﬁ W@QM / eF %ﬁé@%‘hbézBme&ymatlc domain variants,
variants, conservative BoNT/ G enzynmatic domain

conseryaiiup RNITE ARAMEU SEPYARURSIST ERBRIBRN LCUGhtc domain variants.
conservative 3BUNT/D [eB3/hjatid\lonmddvaniants onséhgtive EBANT/E enzymatic domain variants,
conservé‘tR/B B%ﬂﬁ‘/%eén%ﬂ%éu\é%&ﬁaﬂ%ﬁ ‘?é %!ans‘e%ﬂ\% BRAETBYy E#coamgh variants, and
toxin enzy mitlga In
CO”SGWIVEITGNT SRR MPRGEAMaEE T3S - no acid is deI eted from t he
reference Costridial toxin enzyrmtl c domai n on which
[031] Rﬁgsne(n()j Veée?r?n aﬁrt\e?ng Ir’\éﬁ coras%rsvtaglved(tl t”eqr{;l a(f;t(oxgne%gzrﬁ%\qﬁtodlomam darlant means a

Clostrigiglgiein tepzytmatic demain émwbictDl 1d St teast atle aming Acie iz geieied Gom the reference
Clostrigi@n®@kiR eﬂﬂyn’ﬂﬁb GBmbASNRRCE ﬂfésrﬁfn\/c@hée\(\%n@ eRLkibidi l@l(lnte(h%jnﬁbtlc domain

varan G FERRLH Gy, BTN el g5 8 Gl nBinae et Tl i domain on
which aen@n-aqaleo’gtMeIﬁ@strdmg)xmoinZWm domaly ivagpe ror B) afilerst are amino acid is

substltht%dtb %Botﬁér Jnhﬁo chld grl Q@ém.ﬁ@b&@ aﬁ&bdjthgf &J@stngﬁst{aﬁef %yed?&%rty similar to
do Idial toxin enzymatic_donmai nh sequence ( Tab

that of o iAE ARG 9% 1B e B PRIF R BP Y %ﬁi%‘ﬁ’tqofﬁatﬂ‘éﬁﬁlﬂeﬁ‘ce (Table 1).
A nonvcarideativeC @pstfidialCtbxio renzymasicl lishaintviagdrt yeait fenctanme dvastagilly the same
manne"flsc\stttl;eere[fe%rﬁe ecﬂc‘fs?ndgl Qﬁhrérf}yrﬁ toQ))Mam &Pf%gﬁme noq(?:gﬁs!eﬂlaﬁ&e Clostridial
non-conservati ve ostrid toxin enzy mati c
toxin %Wﬁ"f‘tﬁ Wl%mrlapglsb%% angn@nc%s%tltgtgﬁgeq {hatr@f@re\nge Clostridial toxin
enzymbitedoh@ilireih @AE 8spett@ss thel pﬂésaht ibv@Xiioh. eNZoNeRhsevall@@lbstrididl toxin enzymatic
domaln \I’/] na%sc,%ﬁ%elet%fone Qre rre %S enrc])t cI m{eg%rl r(r%gre a'r%mo cids, three or more amino acids,
conservative C? F oxl n enzyrraat C[ N
four or\/rapreegmlnmmlpsdév%@rem@ﬁ@nmo aaifse arthien r m_qrejgmmp\@gldglfrom the reference

Clostri8higil l@XﬁFQnEWna'ﬁ@'d@ﬁlamtJN @ﬁc@fhe%nﬂ:oﬂé@rﬁ@v@@bg@ldlaﬂc lh Akymatic domain
am n

varianl 3 g R BoBtarien e el B, SRB e BEE P AT oo arhone or more
amino @pigs; vt eranate Amina acids, Wieebr nidie amon-acidh @ pamprg@mino acids, five or more

amino Gti8S tahl irfdr P& bRing Q\%Mm th€ ré?&@ﬁderbléfs"t‘rrdleﬁlmxm' &zﬁﬁﬁ@@om’aﬁin on which
non-conservative Clostridial toxin enzy mati ¢ domai n

the noZpTsSAINE OSIAT ( SBRTIRUF SRR HERREF EseRt vioh By eosatve Clostrida
toxin eaggimatic damals yartaht eay ubstittte @naon mare aciindscids,dwd oomomneno acids, three
or mor@'gln'ih% a%fak 3§ur o\" lngﬁe a%ln(f@;ro% fWé‘o‘P olaecénqﬁoa dteB%nglre quoeamds 20 or
am no acl ref erence ostrid toxin
more %‘WE‘?{?{%{‘E‘% @Od’ém%arﬁﬁo\ﬁﬁ'p%rﬂot%én%%ﬁm@@ﬁlﬁl?V@t‘Pr\,’éore amino acids, 100 or
Clostridial toxin enzymatic domain variant is based. A
non-conservative Costridial toxin enzymatic domain
vari ant may substitute onel1dr nore ami no acids, two or
nore am no acids, three or nore anmi no acids, four or
nore am no acids, five or nore amno acids, ten or
nore am no acids, 20 or



nmore am no acids, 30 or nore ani no acids, 40 or nore

am no acids, 50 or nore anino acids, 100 ornbre am no
w@eid®ss360 200 or nore am no acids fromthe rePEr/EREs/080570

Clostridial toxin enzymatic domain on which the

non-conservative Costridial toxin enzymatic domain

variant is based. A non-conservative Clostridial toxin

enzymati c domain variant can al so substitute at | east

more a]nQn&ths' G r ﬁ{&é“é?mﬁ& 59&39 frdh thIeQQ‘értenéeSCISQHLalmzymatt[c domain on

am no acids, at |east contl guous am no aci ds,
which iheaaqn-coBSer Y e &t?étﬁ'g'aht‘?f"ﬁ FTRETANG PG @M s Patein b non-consenvative
Clostriiblastin erctyabtictdoxiamm vanarny nad also slbstiuta aDiaashhd edntigidteis amino acids, at least
15 corﬂgm)ug %ﬂﬁr%ra/%tsl Y egt gétcghtgh(ﬁ}s atnﬁﬁ(d o%”%&’gt?% st: 2‘995@15&)% mino acids
I's base at possess at east Yo am no C?
from thej@fﬁrertoy CI%%aéﬁqmbe%qnath RN oY) whtpgq@eaﬁq)mgpnaefyajlve Clostrldlal toxin
enzymbﬁtﬁﬂldrhalry vardpisasised tasti gdsscde it lldayt 50’% Qbfifcadbi ey, 5% amino acid
|dent|tya d/ﬁ,g amMo a(\:?\%toleHnW ?59/ %rﬁl(r:ug 8&9‘% g(fe\r)‘{;ll g%‘%cra?n)tr%onacgdqld%my to the reference
Clostrlélﬁlztpnatengynmympmamam which the Mg@dser\[q@ye. pIOﬁﬁrldlaln@XIn enzymatlc domain

varian6X 859k teﬂom.man@eanfpee%ef Yi8-EtBerttRS 0idsHibal tokif ¥hAYmatic domain variant
mati ¢ domai rlan I NC| U
'”C'“d‘?u?ﬁy JEAERIsGNES V&&%ﬁh‘ﬁ%'@ﬁ%‘?ﬁﬂ” Vaa%'ﬁ%”ﬂ” GHPPYRAfvg BoNT/B enzymatic

domaim oRriats senvatdenatiBo RN BCe nenzymaticc dahoaimivariangs; i r@nicsnservative BoNT/D

enzym31 a&RAIR %Métﬁé Vion BBINENGhivE BN TTRL ér&yrﬂétféatj&né{@%%tss on-conservative
non- conservative BoNT/D enzymatic domain variants,

BoNT/R GHEXTHE GoTa \AESRioNEoBTFYANR PN HGn eI itr FaffRig variants, and non-
consemative TONT efizyabtio/donBONBlidntenzymat i ¢ domai n vari ant s,
non- conservati ve BoNT/ G enzymati c domai n variants, and
nonconservative TeNT enzymati c domain variants. [032] _
[032] a8s yseshheraipeihg, termh Clesiiidial tayinp 8Ray Maticafomaik icimefie yhgaNs @ polypeptide
compridiagat |aastaiptm|bh 6f'a Uﬁaﬂdialaomerﬁﬂﬂﬂfci ddeaRQINP bt BAE pdition of at least one

| ea str.idral LN enz
other péag/rpmptlde (tﬂogfo qugeeg ymaag(borr{]alré\ﬁvnhoat Iea{st(?neapstepe}(tggrﬁereﬂt from the reference

Clostrigigll tppie mmmeatlt: slofginenoh Teblki T With Asmatoviso diestrain thtrﬁlaatoxm enzymatic

domaith @ﬁﬁ%rl@gestlmcgwet of Qﬂeleflc%ﬂyetﬂrge‘tlh@met e rc&h&fn@ﬁ‘@ &f the neurotransmitter
ridi

reIease ﬁ%oaﬁlwr@ahttswg{tlctpﬁtegx Efe((j‘gtmglqtaﬁ %\feraﬁl (Lp,a %W \\&hera)y a Clostridial
toxin pdderditically kieawes acsubstratst iSukh Gagtadbaleoxm‘ ergpeancfdpmalhlcylmerlcs are described

in, e. gt q_rag@et En§te§vla]r% &OJ eL&EﬂQ‘BQ.?JHt Iﬁotﬁfang I?ﬁos'ﬁﬁlfév @5}5@”@'@ tFta?ent Publication
par at us and t hus partl Ccl pat e I n execu

2003GE R VRt U0 LT BRI eUor CoPpeians ond Modiiod
Clostr/tllebdtld‘[urqt)di)@tseb ISy Patest| Huplicatieea0es/021 %6 Navaz e 2008 cind Lance E. Steward et
CI%U%?JI y eggﬁuxmt 8397;5173%9{% M%d/ l'er/%g]ll (}t&%sabes Patent Publication

SCri t ewar

2004/022986 rﬁ'\éQVoés?(Qa“)NB%CPPf \&hﬁt IEINGRPPRIgH &Y fef?is’tn%én its gntyety.

Pat ent Publ i cation 2003/ 0027752 (Feb. 6 , 2003); Lance
[033] E St e eln gth%?(r)rgt er\é[j(\:/le %Ios urﬁtg rNeeH£ Ot )E(Jldéngﬁ,rtrr{agr%egtl r%re]asns any of a
varletypvjm@s@méﬂ tmlnzfcmmemgpgma@lr(ghtb@ enz,armatlcz@mam cambe bgefit én gspects of the

presenbinQUYRIBA wih th@'prows@ltt%$ fh@béjerﬁk/mgﬁlﬂoﬁfaﬁh)ﬂa@ mEREBASJetiftdfy target the core

d di Ne t
compeBRT L% By S0 B 2658t PR Jp.Earicgagr grecuting the overal
cellulapmiechanissn wherebxp@r@llpeuhlajytomefpmtethlealiymleaves ensubstetg. The enzymatic

domalhsoé%%’]osﬁlza%ng?sl {}S aﬁdr&umatgﬁ 4§@ﬁ6.6 aln‘ﬂﬁ:c; éch% i Rsth ahdjédmprlse an enzymatic

domaiy, glaplety BFS%f‘i’)‘s*taF |SB‘?"‘éﬂ tht‘tdQ‘? ﬁ”t'F ‘? '&QWB Hf 3 C&"éﬁ‘ﬂ'ﬂ 'R gngvAgtic domain is

not nee¢rEZMEbr the elnzymann sainitybe thes eizyinationdarsre CAs a @bn-imiging example, the first
eight al%r?osﬁrgs df g ?Pﬁgﬁtgtlct&%am(t)e\gdﬁgs ?%F SHS%?\IO 1) are not requwed for
enzymati ¢ domal n nments can specifica tar
enzymatiy @t'té'tynp’ﬁr\%ﬁt@r gn- 'tnhté‘gr?é‘am@? rBH & ?'B'éra”it@ s the TeNT enzymatic
apparatus and thus participate in executing the
overal | cellular mechani smwhereby a Costridial toxin
proteolytically cleaves a d98bstrate. The enzymatic
domai ns of Clostridial toxins are approximtely
420- 460 amino acids in length and conprise an
enzynatlc donaln (Table 1) Research has shomn that

. o, .



not necessary for the enzymatic activity of the
enzymati c domain. As a non-limting exanple, the first
wer@hos380 no aci ds of the BoNT/ A enzymati c donegTrUS2008/080570
(residues 1-8 of SEQID NGO 1) are not required for
enzymatic activity. As another non-limting exanple,
the first eight am no acids of the TeNT
enzymati cdomai n (residues 1-8 of SEQ ID NO 8) are not
domaifh ?rgé‘i'({idegq g@erE%p@’Ig?t é)car@?l&t' rgélJerd f&'ek%aﬁ@actﬁ/ﬂﬁ Likewise, the carboxyl-

car oxy term nus he enzynmati c dorfain 1I's no
termingp el 5P3yMAET dopain i qog,neg&ésaéy W6ﬁ0t|v|t3f’n i ﬁd’oﬁﬂrﬁw gxampifp the last 32
amino lagii$ of3Be BONTVA edgynatsic abmaih ¢reBoNE/4A7-@ng phSEQ (D NOTAY) are not required for

enzym%(ce%tlgg/eSAsA';r?otﬁ'e‘:’%oﬁfllmﬁﬁ& J(éRgJ\g)thel as@éparﬁﬂg acﬁg l(H’ [h%dTeNT enzymatic

tivit

doman@QWe@ 4271—11@ qf S5 1B - 8hraolgequired fr e@qy@aqr‘eqqqmty Thus, aspects of this
embodiidry BB In6ludDOBbtAdI4INEEH é“&?ﬁa%réﬁ% c@fnp&@ dr&ﬂ%atﬁ)domam having a

length o‘E eetgpioa le aqqi.l’égrar%%ofa%{js ea??e\é%é aCt | t(/jlst 1eaF.t {6@ amlnopa0|ds at least 425

CaT Inel
amino @ﬁgg/zmgjtat @agﬁdﬁﬁpm\mogagﬁpr O@pm}pgﬁs gfﬁlzly pmqut;mmm |nclude Clostridial toxin

enzymaﬁﬂéfddﬁr&lrﬂ chRP@y afenzyhdlic dorﬁgln ht taolgt%% SN& P Oatdfdst550 aMino acids, at
eas amn

mest 7§ 3o 1950 Ahi “AEP0E0 afke A0 AT B0R i e Loy amino aciss.

Q her aspects of this enbodi ment can include

[034] qA%SBF a dér%t cgf%hﬁén@@él)@m%htcmg%@,'cﬁﬁ b%qggcﬁ 'toSJjJﬂ&nﬂlré percent identity of
enzymati c_domai n havi ng | ength of ., at nmost 350

naturaw%wrl%l%tndg{ t%sfnzgr?@“ca‘f‘ﬁ”ﬁd{‘ é{%rfaafsf, ar’git Wur@l@@ccumng Clostridial
toxin eamnmz(nc doingls vadntsrsiLdidg vithoat Nimitatioh Ogfotanchethbdaninehl M&Rbds and hybrid
C S f . . .
methoa nnagn% ng%g{qr%%ﬁl\%fg%\\é%gfeb@g%awo% %s feaardne?eﬁrgngebgr%ent identity are routine
proceqUtPéwthWeoﬁcomf anaptilpd sribeipt prigran b8 {aeFkinGISTeIDX |
enzymati c domain variants and non-naturally-occurring

[035] ch oﬁglrn%e(?ho% OXI ql{e%PeZs%rO{nat gb%cl)n%ar’ig ar | (?nfttrgédrgole?ule ar]d determine the
best alignrieoay mgh%isqocps@tlmwal @Q'é%e g@rs EE“dgby 'mQ@Q}ﬂﬁE@ﬁp penalties. Non-

Imﬂmg@ﬂ@tﬁ&ﬁﬁﬁbld@t QQd@LUﬁQtWCQJeSe EJOJLﬂletDe ﬁ'ﬁérﬁ}%oﬁ efr 41 @[USTAL W: Improving

ar e ) oced ur SCO
e SREO PEHer1ro Ml Rodieres (GaTnL TOAEN RGBT Yqighino. Posion-
Speaf{c@@]Pe@lwadnd eigho bstria lChgjice, Qé(@@bﬁm@&c Aqlcbrﬁasba;ch 4673-4680 (1994); and
|terat|vQ Qgﬁn@ﬁ'\:eﬁ]tg séé) etd'] eOs%rr}Qj @&oﬁ h@gﬂmlaﬁtclmp%vém&tqr?kggumcv &f l)\/"M‘?/ple Protein

scores of 1ndivVi
Sequep@s fé\eﬂ@@eﬁfél Rys /t%{ﬂ’)é/e@eﬂﬂ?fﬁﬂ&ﬁngﬁsﬁﬁseﬂetﬁ(aﬁffFrégce fo Structural Alignments,
264(4)Noxbli. Biok 8283838t de6fs i ncl ude, e.g., CLUSTAL W see,

e.g., Julie D. Thonpson et al., CLUSTAL W I nproving

the Sensitivi ty of Progressive Miltiple Sequence
[036] Al-(i’cﬁh'ﬁ%th‘?ds'l%grbﬁﬁﬂ’le@éﬁ] Q¥ ifeatifyigg JI8tar mipre EHseYedyRotifs shared by all of the
input sSR&HCES. CN&%\ﬂnlﬁ@nrabthd)c&Sn@m ¥§i, QltchMak r 4%, QQQIEGEDeplereux and Ernest

Feytmar%s( %/?a)tch%J G 9\' Eun%c %aIB eﬁ ear/\zgor/l%(wis 4?68%&%:}12%64&1$ A?‘ ignment of Several

erative refi
ProteirgiSggtieh¢esa S) ﬂ?ﬁi@ﬁ/é%ﬁ@ (1ﬁ92&c@@ba@9m@mg Meiet iegsh. €C. E. Lawrence et al,

DetectlPgOS @i S2R08H8 0§ng1§ QN ERIBE SSaMplihd %E@%IW Cor REHINE MBEMeRE 262(5131)

Smenc?%%%%?f 91@?% Blgg% esg%ga g% 2§<§%§nu\%ﬁgea%]al L%Iggwnengtliegvdélgorgthr)‘l for Multiple

Alignmghi of WighlrdliergeatSdyyenage P0(% Biomfproatiss ot 28rd435 (€3 er ved
rmtifs shared by all of the input sequences
imting nmethods include, - box,
[037] eH&’“d npsthods sapPias dingtionakesepiie gt b%é?‘???éﬁgd '%t%ﬁ”%meﬁl"ds Non-

limiting=upitladseintladel y.gNeegmdrtordey inamtfomparisen, Sieruié.§. aBerblesd Morgenstern et al.,

Mult/pf'o‘lo[blgg' ggcg] 23 1(8%% %%gt%r g‘% Allér%e% @Zaé,%q(%e ggﬁﬁent % %éqr;%ﬁ’ IC(B§1par/son 93(22)

Proc. Nafhfeadcecidy- S@{ 1209@@@@(&(1 ); D@qfﬁegesggtﬂj%n%@rlsf\l@ma@e epal., T-Coffee:
G bbs Sanpling Strategy for Multiple Aignnent,
262(5131) Science 208-214 (1993); Align-M see, e.g.,
Ivo Van Walle et al., AlignaM- A New Al gorithmfor
Mul tiple Alignment of H ghly Di vergent Sequences,
20(9) Bioinformatics,: 1428-1 435 (2004). [037] Hybrid
et hods conbl ne functl onal ~aspects of both gl obal and

o e



nmet hods i nclude, e.g., segnent-to-segnent conparison,
see, e.g., Burkhard Morgenstern et al., Miltiple DNA
war@IBsBs@i N Sequence Al i gnment Based On PCT/US2008/080570
Segnent - To- Segnent Conpari son, 93(22) Proc. Natl.
Acad. Sci. U S A 12098-12103 (1996); T-Coffee, see,
e.g., Cedric Notredane et al., T-Coffee:A Novel
Al gorithmfor Miltiple Sequence Alignnent, 302(1) J.
A Nové/@d/%mﬁfnp}or Mg@ﬁ & 8L duched AhmeMISE 5. %F‘B.oﬁ‘z% 21ﬂ96ﬁfﬂMUSCLE see,

Mul't i pl e Sequence nme
9. Rgbgh CS&S’B%—I WECV“%(H’I %ngC?Wfanu@%lW'% ’5“2’( BFouigeeiaey and High
Throughplit S2(3 Slucidid Fidd 8. (124204707 (2004 );DinfLDIENIGN-T se, e, Amarendran R

Subralﬁgﬂﬂ el’é{j C?:fm d?ALSHRIrﬁ LA o%d Q\llgogtgge?!'rl\ﬁf\#n:}-en d Mult/ple Sequence

gorithmfor Segnment- equenc
Alignmgy, e(ﬁh%M@ B'%(fqrynamvém%)ﬁhf ormatics 66 (2005) [ 038]
Thus, in an enbodi ment, a nodified Costridial toxin
[038] dll'ﬁ'Cl ose:jalmrg)tof%l)%eeﬂ %\ﬁ%gé%%dsg%atngllalc o§<||nocpsc?osgcprl eeSpre?ent specification
Comerﬂ s meml kit enzm@CG@mairdl @l ant @Pﬁﬁ térﬁizyﬁmbpdim@ﬁnmcﬂpstﬂdlal toxin

enzymﬁmrﬁaﬁﬁegorﬁ)rﬁéé é”nﬁllu}afﬂy Qtt?c@an!j |dk9;trgap§$<ﬁ1|éﬂnk)ﬂ1|1atltr; QRSth varlant such as,
omal n rran

t
o9 QR HEL EOGRATAD FAOTLPN ook Frarie eaph susvee.
anotheg respevitol ¢hisd @maq)d'lmsru ba ypestridiah tadito timymatis perodin gbmpiises a non-naturally

occurrﬁgttﬁgs!tr‘i'aig'o{]ttc)xm'il egy%%tlé 'dgllné\h \Iagéﬁtns&ﬂzymd Ca Cl’,%@r\}%\tlve Clostridial toxin
nmprises a non-naturally occurring Costridial toxin

enzymépf‘zgﬁ%ﬁm “ariggh@i qpn\;:gpsreé\ﬁtpve glﬁetﬁd@stoxué e@zymagc domain variant, a Clostridial
toxin cromarer wiadymutic dbasitr noli aativet ozjdsmudenzq(nmamzynﬂmmbmam fragment, or any
Comb"ya%rg fABkps @ Non-conservative Costridial toxin
nzymat1 ¢ domain variant, a Costridial toxin chineric

enzymatl c domain, an active Costridial toxin
[039] eMmZatiteet emeedimem, 4 IGRGHRIAL toxir er@fifatic (fbhiamaddnphisdshe BERT/A enzymatic
domanl; % Jn %sPec?nﬂhlg%Fnbgmgn ! er\TEoNT/A% %LF% E [jcl)rgelurqlc?rggrl)é%s amlno acids 1-448 of

oma n co 0] ona

SEQ ”P Noaﬁ aspreter aspeat f tQIS@mbeféimﬁ@m BO%T//B@MIVMU@W#‘B@QW“SSS a naturally

occurrﬂ@ @BNWA%BWMU@ @§mﬁﬁh%nﬁ§b(ﬂﬁasle §48n ehzybie do[;‘-?lah@ronla BbIK]T/A isoform
aspe
or on SERAP 68REY st sASERRY JEctnd APt MBS, a eonia

enzymetirz goredin codprsas @mirgr acidst 1-4481cha asfuradly gpegurdng Belyl/Aveenzyenatic domain

varlangﬁ @Eanfl\prm s%cIBQJ\rg/gAah%fa‘aﬁgﬁ QELS 8fh @JWNBBﬂoﬁn gf% i NO: 1 or amino
fr anot her aspect

acis LAHATA RO SOBRH S IRar & AR SRl SBSTERIRBR = BoNTIA
enzymatid cd:$na]n bhtprieds aanamadtaturaly oncmgLBoNrrmgerBQhE'tchioeﬂmmajnt Gsuch as, e.g.,

a consgglI %oﬁijS@rEﬁmﬁfcggﬁ%P /KQ] elsﬂopfaongjpn cg%%gyg%é BD%II\% en{_%tEQﬂomam variant,

2 BONKfichigsie Per mEUcaRgIa6T ap agiuRPPIT/4 gBEAfIFEC BmalERRITIINiNe; any, combination
thereof. Ninstill arlotr@Nadpaet of &Rpanoddient, fal BoNaVHD Ok MBI donirBeMpbriges amino acids
1-448 gp ?\%?r‘i\%el\éﬁr? ))/rmcicurrlnC%ﬁf/h%%%quatl@%mg\ﬁtv%haar!t |o¥ SE&qBr rd) I’lp such as, e.g.,

amino @gifs éﬁ%@ﬁWH%MW/%B@W&watwn@tl@lmmﬁ"hvaﬂahﬁQiﬁEQ 15 NO: 1, amino acids 1-

448 of HORINGCORERIaMAL BT /BN MAtiCdbHIR rignt &P BROND WY: 1a8khino Acids 1-448 of an

acive ERAV et Pk =L OPNGRy . SnE i RuR eeor

In still another aspect of this enbodiment, a BoNT/A

[040] EMZYABHL és‘beQQ%ﬁltH“s @ﬁmméﬁsa %\lﬁ"ﬁl\ @ﬁayﬁinﬁtlcld&ﬁﬁn Qf)mérlses a polypeptide
non- nat ur al %é occur rin enz

havmgﬁrqnarm acdﬂ: id @ tP Bmmac s 1 46% ﬂf %FSQ II%NB 1 ofaﬁ.lgnat Igasit ag% at least 75%,
at least -8d%8atoibash sa%nsteleamno%e)r Bo Nast/958m z nngeet btheldzmpiad:m of this embodiment, a

BN T MR ATy ATy ackflotly oo aci 1445 o
SEQ ID NGO 1, amino acids 1-448 of an active BoNT/A
enzymati c domain fragnent of SEQ ID NO 1, or any
conmbi nation thereof. [040] In other aspects of this
enbodi nent, a BoNT/ A enzyndfi c domain conprises a
pol ypepti de



having an amno acid identity to amno acids 1-448 of
SEQID NGO 1 of, e.g., at least 70% at |east 75% at
wo e@s5B88%4 at | east 85% at | east 90% or at |PEEUSHEH80570
In yet other aspects of this enbodi nent, a BoNIT/A
enzymati c domai n conprises a pol ypeptide having an
amno acid identity to am no acids 1-448 of SEQ | D NO
1 of, e.g., at nost 70% at nost 75% at nost 80% at
SEQ IHRES: 1%?/8%6‘& n@?tiof’goa(or@st %% @%5198%% aE 91%;{]85% a%&ﬁrgo% or at most
aspects this enbodi nent, 'a BoNT/'A’enzymati ¢ domain
95%. corrprlses a poI ypeptl de haV| ng, e.g., at nost 1, 2, 3
4 : , 10, 20, 30, 40, 50, or 100

[041] ”%”%tﬁé’rg%:élpgé{é) L%% Hﬁ%]emp (%E%q %Lé%gtl'At Qﬁég%ﬁ B&Lé’?q c&ﬁpﬁsg% a polypeptide
havmg4eg mt mogt 1, % 3 485 697 :9@10 2@9 3g040 45@ 015@0 Rn- o_pg@guous amino acid
substitO@hs EMIlé Uit AWsN01486F SEG UPRDI 1;ut le&ms,z,el, 41,T5I, §€,8®, 10, 20, 30, 40,

50, orjm) ﬂgn g&nlggusou% amf'rg aC|dgsuEQiL6|onszE?1atn§i)to‘%{r(xjr%3 6ds 1 4g818fOSQEQ ID NO: 1; at
most 1né’n3 coit f.gudus WnPhB0atld. $0der @@mn@omiei’ltaﬁavmq gridagieilations relative to
amino @68l S-4ks 4 SEQfiDSRSR 1. By NEXt 112, 8t4 1se8St, 8l.g, 20,,20330, 48, 50,%r 100 non-

6 7, 8 9, 10" 20, 30, 40, 5 0
contisiog i 5 ey 5RE M YR e HERPEGP N A et 1.2.9.4.5.6.7
8, 9, 16.c20d30, 20.4480r0lf00 BEiRcdnDyW@s arhinoatid godition reld&ive tBaminalacids5l-448 of SEQ

ID NO 160n at7least8 2, 19 4, 51@ 7263 9, 31@ 2(f"QSO 5(9 500br q&pnon -contiguous amino acid
non- cont i guous_ami no aci d add| tions relative to am no

add'“"ﬁ%feﬁfg"ﬁt%ﬂ‘g‘oﬁ\c'déﬁ,ﬁé“?gsf@ DNOGk at least 1, 2, 3, 4
10, 20 30, 40, 50, or 100

[042] n%n%;ﬁ@rnéggggg l&f t%ﬂ?(ﬁﬁrﬁ%ﬁ %%[\lg jﬁzlyrngio c?ﬁd)eri{eﬁré ;cgrgg'ﬁge\[:]% polypeptide
naving; s 2laTisb i Jrarik 5 & 7BB T/ 283y AR D cor BN EHCKSRBIne @614 gubstitutons
re|at.v@@la«rnﬁpéd|d§e| 3\ BEQ IBND: .1; aaueaﬁmstz 3.4, 8 6, 738,,9, 40,,20530, 46, 50, or 100

contlgL)ouz amlno a,’cl subsolg'?d)r%s rFIatlveQC) amjhb amgs 1 Q48 Cgﬁ)ﬁﬁlbgyoﬁ%ﬂ%él 2,3,4,5,

am no acl I"afFVe 't'6° anino acr ds
6,7, 80%, 1860, 3DANAO. dr; 108 contigyasss amlnogmd dgletiong relatye to gnino gcids 18448 of SEQ

ID NOi 15at:leabP1, 2B, 438),6,408, $010, 06, 3040, oaenbﬂ me)%ﬁt@awgmaglaad deletions

relatlv%asngtrhot%cﬁdsﬁg%? EEE(; Igilg)t airrnnogtgt , ,d4s, 5764742 9, @%%Qi(iﬁo 50, or 100
contig®@s a@dp adif ad@yns oglatiy @ @ amlm acgudu@%anﬁﬁﬁ@ uauom debeeasvns2, 3, 4, 5, 6,
7,8, 9[r @d @b' 309462050a59 100 c@ﬁﬂgqgus]anﬂﬁ'tﬁac‘ig ad%ﬁi@u! b2 to]amlrﬁ)ta?%js 1-448 of SEQ
east 1,
IDNO#b, 50, or 100 cont| guous ani no aC| d deI et| ons
relative to amno acids 1-448 of SEQ ID NO 1; at nost

[043] élrn %né)gws embé‘dlmeé CﬁQStrld;| tox@ enéanatlc]o%ma% on?bQSesA’Q Boﬁ?/B enzymatic

conti guous am no aci I ons re atlve
domaigy N9 age§ g ef tglsgmo@merg@Bpw'/N@pzymatl@porgrtun p%@tseq?mlgo ’aC|ds 1-441 of
SEQ IBNO: 4. In dmotheBaspedf of thi8 emb9d|mer3toa B&0T/B 3Rzynhblc ddakhin @mpli€d a naturally
occurrlno% Ng/%oeﬁﬁ%natlf: O aCI d C&‘II a%n%a;erh ?rthzly\ré%tlc: ?%én‘;%ﬁﬂ fpo?n a BoNT/B isoform
or an gnaymgpqrécpmam éro@] @@pNT/& eaqbtypgxﬂrh a@qﬂzgrm;pqeqt; ofj §rvraembodiment, a BoNT/B

enzymﬁwmaﬁ@%oﬂpr%@m&zﬁadénﬁh4ﬁ od8 Maturally |Rc@hg@BHERE Akymatic domain

varlantaq?qsﬁgggg%dé ns%?tii&%@?%%”@@%c%@ ﬁ@%t a Bq%lﬁgff)ﬁrg? @i}\{o. 2 or amino
acids 41t diiaBobiiiodibtyes of SEQ BoNT/ B le mzlycnathpcasmgmf this embodiment, a BoNT/B

enzymﬁﬁﬂmfrﬂaﬁ‘?&nﬁ‘)ng@tdﬂlﬁcﬁuaﬂjré?l? ‘BH&IH'W@QBOEQM 4By RRFYdTRInGariant, such as, e.g.,
domai n varl ant, such an enzynatlc domai n

a CO”SFPVBW%P%ENT‘?’EW%{GFBWWd?”aé‘ﬁ %é}ﬁ’f)?ﬂ%ﬁefv@ MSIPRTIP $1P¥Rtly domain variant,
a BoNBBNhintris airdyyptic ddnairgaotdties BalsPB ehzyofatit Hiorsairefdydakinty®nany combination

thereof* |ﬁ%HT£r%tr%P%%{;@@t df(t;n gmd%%w are @n (g)o aQIsco?'npf]isAé]s amino acids

a natura occurring mal n
1-441 gfa@ parwatwpllyggguqnm ReNT/B enzgmeglﬁ dg@alné/agant o&ﬁ»ﬁﬁdDd\é@ d& such as, e.g,
1-441 of a BoNT/B isoformof SEQID NGO 2 or am no
acids 1-441 of a BoNT/B subtype of SEQID NO 2 . In
still another aspect of thile enbodi nent, a BoNIT/B
enzymati c domai n conprises a non-naturally occurring
BoNT/ B enzymati ¢ domain variant, such as, e.g.,



a conservative BoNT/B enzymatic domain variant, a
non- conservati ve BoNT/B enzymatic donain variant, a

W@ B36hi neri c enzymati c domain, an active BatImuR008/080570
enzymati c domai n fragnent, or any conbi nation thereof.
In still another aspect of this enbodinent, a BoNT/B
enzymati c domain conprises am no acids 1-441 of a
non-natural ly occurring BoNT/B enzynmatic domain

amlno\é@i&é @'3&1 fo c%ﬁgrvemvé\Q)NﬂB ’en%fahc %nalﬁvﬂlanﬁfinsﬁa I@‘Nd’% amino acids 1-

a conservative Bo enzymati c_domai n
441 of\par}qné:ﬁ@sebqatl\gEQ?NT@ R@ymgtlc do‘g}ﬁlm@rlar&oagEQ ID NPj 2p¢migo acids 1-441 of an
active BONIT/B @ns@fatiaddnvan IBaMEnBof SELYID]NO: @, atanptombiatio@ihtreof
SEQID NG 2, anmno acids 1-441 of an active BoNT/B
enzymati c domain fragment of SE&I DNO 2, or any _
[044] cb‘nﬁth?faﬁpeﬁs héresmboqiment| a |BeNdEnenzymatse 6emain COMPis§s a polypeptide
havmg@mbamdmdmm iderfityB6 Bifing a@ﬂzynm bCSE®MNO: zenprgi SEBad 70%, at least 75%,

at Ieas? %b‘ype %5J7agt|§%%t ?Ff P%agc%% n yeE o{hgr asge% S ?G@IS embodlment a

BoNT/B@aan@%mém cdnyxises eem%perattde Ihedrg areﬁwo 2id idenditytto eo%D@r:Ids 1-441 of
SEQ IBING: @8t e. §5%mdsh 7006t at FdIET5R R RoESB09, at Most B9 aEInBRMbY, or at most
950 & BoNT/ B enzynatic donmein conprises a pol ypept| de
® having an amino acid identity to am no acids 1-441 of
SEQID NGO 2 of, e.g., at nost 70% at nost 75% at

[045] nPlséthgroa@peég ofnf)rﬁg eﬁlgd‘?lm@rj& g%NT%O%z?haﬁ; dERsk cgrﬁ#‘lses a polypeptide
[0 I n other aspects of diment, a

45]
ravinge 1 AT ofrh . Bobpri S 6 i) plbiTad s FeRgoistgus amino aci
substitaionaBsdtivd to atino &ids 1441 obSEQ B NO72; at Bast 192,,3, 4., 6,208, B30, 20, 30, 40,

50, or4lg? nérpconwtiuo%ggmﬁh%rbc%osngét%“‘gﬂére"f:’%ﬁ]/ E@?E&jﬁé}&bghﬂ Uftél':(&]ﬁi) NO: 2; at

am no acl
most 1, ga§t4 f 6,07, 8 g 10 40, 30540 5@ or 90 nog—contlguousmlnozqyld q;(batlons relative to

amino4Qids 5&41 of SEQQDer z:@ntetagulouss ansne, Aacd, &, $0lleHt BO, U4tOI 60 Sor 100 non-
relative t

contlguous tamTo aﬁld %el%%ns&elaahv%go angno4a4c]y'jso1f %ﬁEgsllig @'go %(?t 6t 1,2,3,4,5,6,7,

8, 9, 1.0, 504050, 000 nemcetgidug avins asiiadlions relatiie feantipmacids 1441 of SEQ

ID NOF el &tétVI@ast Q, am NP sagi Asg b 4612(pf3055@ ngOIN?é) Rozn(-)coa%géjous amino acid

add't'oﬁf)re?%be to g @@6“’%%“&8&%%@%&3 2am no acid del etions
relative to amno acids 1-441 of SEQID NO 2 ; at

[046] ”P]S@)thér as%eets %f thlflembéjlmerﬁ a BZ)NT/BSemzy%ablc a&nauz(gomgh%es a polypeptide

o-conlgosamno aci d addi tions
naviny €8S {7 drh Ao Aok @ 102840 6. SBey DRFAEHIoYS AP ag subsittions
relativé @asiindlacid® 1-443 of SBQ,ID BQ;: 26at leadt 1, 283,4,9, 6, 718,,9, 20,2038, 40, 50, or 100

contlguAb(aF aagm agﬁj silJQthuﬂgrﬂ: r‘é|9ﬂﬁe't8%ﬁ a@ﬁ% 2%6@?1’ éﬁ%ﬁ'ﬂgé' QFB t1,2,3,4,5,

6,7, 8% 18@;9;?0 ég @%g(]?rg%gggr{tlﬁy@s@mg’@(ﬁcﬁ»éjﬁ[etlorﬁ reB@Jth-ltcBamlno aC|ds 1-441 of SEQ
ID NOeDPZatn&dst ¢, Z/@raj 5 6 NP9, 81652@, aoph(yrmpbn o) doaNgud@s aing .acid deletions

relative E()) anngr%@t ac]rds 1%616 o?SEiD.A}D N052 at mdst ? 2 3Cf1’ gu% 7 8]¥p’10 22% 30390 50, or 100

conti guous’ am no 'ac strrutrons
contigyaslp atnino@c»ﬂ @d@hﬁnﬁoel%uye tsantingjapidsgiF443POSED IRNO: 2 or ableast 1,2, 3,4, 5, 6,
7,8, 9I ﬂﬁ@b do, 48 50, & 100%ontiglous dino dcid addlitionSrelativdto aa{i)no a¥fs 1-441 of SEQ
D NO 50, or 100 conti guous am no acid substitutions
r26lat|ve to amino acids 1-441 of SEQID NO 2 ; at
most 1, 2, 3, 4 5 6 7, 8, 9, 10, 20, 30,

[047] 4 ardfher Q%béﬂqgerﬂ; OJ‘UOQMQHIStoﬂﬁneﬂﬂ/n%ﬁé QOF%II} %&rh@r@gs a BoNT/C1 enzymatic
relative to amno acid of SEQ |

S
domaln Ig@p aipecéof thl%embozglmen@-j a BoélT/C17enzyrgat|c dgmaln femprf@s argt_r)]o acids 1-449 of
SEQ I@ONO5® lorandtGér axpecttlcgumu&mudumentaelEcbl\m‘fMeEmz@matuc domain comprises a

natura%h@cﬁﬁﬁ‘u& 2E£ORIT@.TI &%yl‘?lglgdéonéa f}%lagf S§§Q8é D %Dan ?egzyn%glc domain from a

BoNT/@@ |scg(gm 8 aq_mzyﬂmpl mfrarm ﬁ@o([ig((al é't'mypﬁl oHs another aspect of this
relative to amno acids 1-441 of SEQID NO 2 ; or at
least 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30,
40, 50, or 100 contiguous am no acid additions
relative to am no acids 1-441 of SEQ ID NO 2 . [047]
In anot her enbodi nent, a Costridial toxin enzymatic
domai n conpri ses a BoNTVClI enzymatic



domain. In an aspect of this enbodi nent, a BoNTVCI

enzymati c domain conprises am no acids 1-449 of SEQ ID
wWOEN09853350 n anot her aspect of this enbodi ment, PEr/US2008/080570

BoNT/ C1l enzymatic domain conprises a naturally

occurring BoNT/Cl enzymatic domain variant, such as,

e.g., an enzymatic domain froma BoNT/Cl isoformor an

enzymati c domain froma BoNT/Cl subtype. |In another

emboo@rﬁé}ﬁcg B%fI\ITFChI' émg@ H@rﬂém c@mml a%nc?@ééfé"ﬂtmg d‘i%étﬂrally occurring

nmprises am no aci d a natural y occurril ng
BONT’%N‘T’%‘W@“%H%@%t"?r@”ﬂ%ﬁ% 'Q/%JQ éni“CBPSS‘E@ fNRiEFidg 1-449 of a BoNT/CH
isoforns tC$SEG@ L) NO: § or arind Bdadsat-H4tsof - Behr/Of subtyiBe NTSED 1D ch 8r I still another
0} |§EQ I :
aspectst{l] 6t ype|$ S ]y'r%g{_:, (331? %ﬁ(\%@r@9m§tﬁ: o%?hafh ﬁgﬁ‘gﬁ%% ﬁ?roﬁggméaﬂ occ]yrrlng BoNT/CA1
enzymatlif Goredth efiatefch as. BuINTA Gﬂ?”?@ﬁ@W?aB?"éT/@bﬁ%Waé@ﬁﬁmP'gé’§”a”t a non-

conser@atiVe rBONEICHr arhﬂymamf: 8oHhdinh NEridRe NTBEKIT/En Zyiekit @nﬂﬁrﬁwb omain, an active
a con ati,ve

r n r
BoNT/éé‘ff1 en{il r%dtlcséé)maln ?ré%meng or any comsb(?naYon there FI ve sgljrﬁrln?t&ir aspect of this

ar rant nonconserva
embode‘mﬁzry reaBPNT/gd eaivmatia dpaain coraprBemrn(D@ aglelis ried49 cof @meprraturatly occurring

BoNT/B9 @ﬁiymat.@anpon@em ¢t/av.§nt%@ BEQGS Néﬁé)lsm%% bfledgp rw.rﬁ; éd’o@gmﬁ@tof a conservatlve
0 I natl o n sti I‘ as
soNT/E b bR 0, ARy st o k@ e BoNTCH

enzymatid deonagrcvagignt bf $EQ 1D INCa Snaminmatide &#49/ofaoegtivel B TROINENz@fatic domain
fragme@ﬁgfﬁﬁaIb%@l%n&la{r\y\égrﬁ&lﬁﬂlt)n 91fere§EQ ID NG 3, such as,

e.g., amno acids 1-449 of a conservative BoNT/Cl

enzymati c domain variant of SEQID NO 3, am no acids
[048] 1mAdtBeradspects) onthzosrstedingint, \eeBBONT 1 @ﬁlzyﬁmﬂy amhaic cdmpiideR a polypeptide

havmgva%relnﬁrm %%%é% t!) ra)mmgacfésﬂ Q%P@E ?[5 Qé g‘of‘%% %EI Q{E&m at least 75%,

Onal n r ag ment
at Ieasg 80%0?“ Ig3Ry Séoénﬁli lﬁﬁﬂt Iggfﬁ qu?éfeéﬁif%o/‘[ thgaet Pheotshests 8§W§ﬁ@°d'me”t a
BoNT/Gf ehdyifaticadnesh &ﬁﬂirlsesaa &W}ﬁ{)t@é h@ﬂﬁg/é‘ﬂiémlﬁo d@dfmjlehllty to amino acids 1-449

of SEC? FH‘R&' gfse 5 %L} E%/n%t t%g% ?(\)[ mosk 95} tolsttQY)% or at most

0 ani’no’ act
95%. | east 70% at Ieast 75% at |least 80% at Ieast 85%
at least 90% or at least 95% In yet ot her aspects of

NT/ C1
0491 oA GERETHE Ry TR i HOVG] ATPAEHE 2ol GoRgg = Poveepide
havingaeigdsat no4¥ 9, 213, SEQ 6.00,NO9, 30,020, 36. ¢, ,50abr masshon/@tiguats amino acid
substltmg re?a’i /@ toaatm r@aﬂdsaqﬂ@ PEETRSNOBD Y 108t 1D SL 4,%(,)8@795, QatIO 20, 30, 40,

49] In other aspects of this enbod
50, OféBWft&m@Mﬁam"E %@n%’?ﬁ't%ﬁﬂﬁaﬁ'aé'é%toaa'ﬁm PPt f“bgeo‘c SEQ b No: 3; at
most hays,ng 5, &.7.8, 9,at0, e@sI0, 49, 58, or B0 noﬂ—cont@uqus@amlnokc;d &letiods relative to

amino’ aC|i|191 4%9 ‘of §EQ |ﬂf§o %O'at %E\st]‘log 5]041 San” I@@Zj@ Z%%G;%%a?%%r 100 non-

SUSI utirons r ative oamno ‘acl ds

contigygus a@mo agid deletipns r@atlvg to angno aqps 1- gg of §EQ 4 NO g at mgst 1,2,3,4,5,6,7,
8,9, 1@030 210 40,30, ord@p n5r€1cormguoL@ammﬁraC|a@n&.i.@umlvam AIn@didh 1-449 of SEQ
ID NO bgrt eI\ttlgats# qnf %ei %t EV? %% qg] Wgﬁch(g%olr?r“f@b rqgn- SEt%uibs amino acid

addltlozerelayme tO@@mOE?@'dS 31449 OUSER IR N i guous ami no aci d
del etions relative to am no acids 1-449 of SEQ ID NO

10501 5l oty <SG gtigyriyenh  BORVPGbUEUsTRBTcpEPEes o povpepiie
havingdebett ravst 1rkBat bve 7t & %M. 126, 3¢ #@ $0.1or44Q captig BESINDO MEK substitutions

relatlvéto’anﬁf‘io mh 49 RASEQID NG 3y atdeast £ 2,34, 6, 87,89, ’1012@ 3(?—Q0 50, or 100
or 100 non-conti guous am no_aci d

Cont'gllloé'P 3["?”(9@”9(?”%“%”%8'?@@ tq anipg agf's A9 PPRP '§>O 3 é‘lt mﬁft 1’ 2,3,4,5,
6,7, 8/ £a81t20130, 20,,5030r,108 contifuqus @mjnoAcid d8letiorB relatil® to &fino 3dds 1-449 of SEQ

ID NO49 atﬁ&st qu2 ]309 @chn"?cgné '1%”%615306‘?6 g&% Bd%l\%qg%}bhso ré acid deletions

relative to amno acid

relativg o agtinRercidgsinté@tol SER 1P NO:: ettt h@n? § BING/%10. 20, 30 40 50, or 100
enzymati c domai n conprises a polypeptlde having, e.g
at nost 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30
40, 50, or 100 contiguous asi no acid substitutions



relative to amno acids 1-449 of SEQID NO 3 ; at
least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30,
wWd09sBsR3sor 100 conti guous ami no aci d substit uPCDNS2008/080570

relative to amno acids 1-449 of SEQID NO 3 ; at

nost 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20, 30,

40, 50, or 100 contiguous am no acid del etions

relative to amno acids 1-449 of SEQ ID NO 3 ; at

conhguo%@%hn%’ama aﬁj_(%)lt’r)bns reAratrve §> amlﬁo aC|d7s 1’-44% of SQQ ID gsl%' 3; %Qat Ig%t 1,2,3,4,5,6,

contl guous am no aci d tions
7,8, 9 éq 391 %4@ oPath 198 cqptioyusaminrgacis adgg@q rBIaRKg togamlnoaalmds 1-449 of SEQ

DNOMoSst 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20, 30,
40 50, or 100contiguous am no acid additions relative
am no acids 1-449 of SEQID NO 3 ; or at |east 1,
[051] 2In ar@ther gmbocgmentﬁa Clo;strldlagtoxmganzyrq_qjlc c@glalngqpmpqgas q;@oN'{jp enzymatic

domaid. O amaarsbécg HIOtHiS effbdiPe@Ca BoNmiOichiydidsic B&hah cotpriss @B @cids 1-445 of

SEQ IS&%‘) g Fﬁ anfﬂt%er e]:saasclt:'% tL I\Igi)dlment ; Qg\H/D en ym%ﬁ%cgoﬁn;e}inncomprises a naturally

toxin-enzy
occurripg BpNT/Besnzyendso Ravhan emh&mr@Sd@mam enwwamﬂoa@ﬁefm @PoNT/D isoform

or an Ehiyﬁwam&ﬂéuﬁf%h a eoﬁﬁ/wu@tyE@zw@ﬁétﬁer%H&t 1 mb&ﬁﬁem a BoNT/D

o acid 445 of S n_anot her
enzym8{|‘rI ?‘Pﬂ]%',n Igﬂ%e’r& efrdfyno ¢l I\Pﬁ WE‘[“Y OCHEVASi oN'ﬁS enzymatlc domain

varianttgr§iQ $edOa4natchimpal ¢.y., eooarackdng- 4B§N1Tla Bodii Dy isefbint of SEQ ID NO: 4 or

amlnogeiH:?‘l Q4y§fré %NT/D%H&%ea&'SE@ 18- NO:A Iﬁ@ﬁIVJFBFHePaQQ&Wf this embodiment, a
froma BoNT/D isoformor an enzymatic domain froma

BONT/B(_?RHV”B“% Gﬁmfivﬁéomrl’rﬁe%lﬁB?rh@?turﬁ%yp%;&'m@ff B?I]l]T/Ig egm? ﬂgpﬁln variant, such
as, e.@, Boddhsdivaring \BoRITIOC edzqmatm demaipniagias, amonaossehdsvel BAMBD enzymatic

domalrQCar@nPQtBBP?gEgéTn?e%E llégylrr%gc M@ Qn %QM’&N% Q‘&W%\tr& domaln fragment, or

var | ant .
any copubinption thegeoBo NIT/st! pa@hesrarPeft 03@@3 embRdmest, erB%Nﬁ/%nzymatlc domain

comprid€d &lfind addH1-045 & Mda@r@ly%wm]g(ﬁol\ﬁﬁ%rhz@mb@ ddfnain Vdiant of SEQ ID

NO: 4Sstu|cr|1 Ias aenQOt hequo aac§ 36014500ff atcgnsserveapbeogo Mymat3 ic domal% variant of SEQ ID
nzynet omal n conpri ses a non-na a y Ooccurring

NO: 4B@NTI'¢ @C'éﬁiﬂﬂf*@tﬂ 2 n@l@fmS?fV%tH?lB@HF D W&ma@sdon@"gva“a%t of SEQ ID NO: 4,
amlno%Q%ﬁﬁﬂ%f'aﬁ%ctﬁ@%Nﬂtﬁéh%yrﬁéﬁ;'dﬁmglﬁﬁﬁgrﬂeﬁfaf$mb N@: 4, or any combination
h gon conservative BoNT/D enzymatic domain variant, a
eT€OBGNT/ D chi meri ¢ enzymatic domain, an active BoNT/D
enzymati c domai n fragnent, or any conbination thereof.

[052] I rh &Eérl ésp@agtoh%s @%Q&ﬁﬁen@f té%N@[ﬁgpz?ﬁi\'af@%mal@ C%Ngepa polypeptide
ynmati ¢ donmai n conprises am no rds 1-44

raving 5 AR S TR GRS BN PESRRA L Nt f 51 il st 70%, at east 75%,
at least 80%.aat leat 8SHE( Rt IBAsNGD%dor at BHSD58S , Ineyef otheraadpads atihdsembodiment, a

BoNT/éaef‘l?)g‘r}]a?E d?m%&%&‘ﬁ@é%%b\bgly;%b% ﬁ%\oﬁg g@ﬁ ﬁ&?ﬁfg%t@ to amino acids 1-445
of SEQ EhNeohefef-gath Nest BHRML D‘Oé'h7z5>/hﬁf ngst @B%a?tﬁ“%bw’/&rﬂt m@pt 90% or at most
95%. SEQ ID NO 4 , amino acids 1-445 of an active BoNT/D

enzymati c domain fragnent of SEQID NO 4 , or any

conmbi nation thereof. [052] In other aspects of this
[053] elrbeitiernasiects of BisNFBPdmenynatEol T Ardymaliv ApNais egmearises a polypeptide
havmgP@bW%@std@ @3\3\"4”9 §n7 agYignao ag), doi e ol Bry1d(pncﬁm&ﬁguous amino acid

subsnS i i et Ganrbed 1Pl Fraless T SeE3L 6. 700 55, 20,50, 40,

50, ordf0 hemsunti@BUs ammoyastd wibsttytions piatives toofmind agdse i oin@AR |D NO: 4; at

most 1a289 NT/5D5 ein%}’gafo' QO %F@O %Oc&mb'réﬁ§orﬁlgm}53ém éc%edeletlons relative to
an_an no

f
ammog@és |1%4ﬁ|®f SﬁQdP NCé Abat Iea§t 1mgs’t% 47(19'@/6 étS ﬁD%Q 2-?53/8 4& 50 or 100 non-
contigunnis bmB0 Urid @tletnms trel@b84o abinavacds 190%cdBEQUD MOsH; Bbiust 1, 2, 3, 4, 5,6, 7,
8,9, 1[)%%0 |46] %t g"eerO%&pg&ttguogg a%ﬂb%cﬁ%@cﬂf%ng%gtp{e%m%réc%s 1-445 of SEQ

enzynmat i'c domain conprises a pol ypept avi ng, e.

at nost 1, 2, 3, 4 , 6, 7, 8, 9, 10, 20, 30
40, 50, or 100 non-cont| guous am no acid substitutions
relative to amno acids 1-445 of SEQ ID NO 4 ; at
least 1, 2, 3, 4, 5, 619 7, 8, 9, 10, 20, 30,
40,



50, or 100 non-contiguous am no acid substitutions
relative to amno acids 1-445 of SEQID NO 4 ; at
wooev/oiszss® , 3, 4, 5, 6, 7, 8, 9, 10, 2PCT/BS2008/080570

40, 50, or 100 non-contiguous am no acid del etions

relative to amno acids 1-445 of SEQ ID NO 4 ; at

least 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30,

40, 50, or 100 non contiguous am no acid del etions
ID NO QI até:\[tvlgazsﬁ 9 %‘r@ rlﬁ 5a@' ?158 ]9' 46?2(9]:%)5@950[)0#\'0%0 réz}oonl-coﬁﬁ uous amino acid
add't'oﬂﬁ)re'aﬂt’ﬁ toé‘f""‘f(?(?'dﬁéﬁ“‘EBﬁEr%lPo'N@ 4mino acid additions

relative to amno acids 1-445 of SEQ D NO 4 ; or at

[054] | Bﬁa&éﬂ asggctsi 83 this émboo?ment a ’BOKIT/D §nzymgt|c dgrgadn %Qmﬂr%gs a polypeptide

non- COﬂtIgUOUS amn

havingy @ pagl st §.2- &rfl- BB dcd s 10.28.439, 44, 5§EQ1P<DCWUOAHS amjngggif substitutions
relatlvé ta> dhinﬁtﬁécm@slptﬁl@toii seb 1b Ncs 4estdi ens, 4, 8, BaNg/dD10, 20, 30, 40, 50, or 100

contlguotus g%to a%ld sEg?'lugons rng{veég%m%oggll?¥9%gé P%&%VIBBQ G?mgﬁ 1,2, 3, 4,5,
6,7,849,10 52(0; 3bri0.1000rcIoR coia s amiriorreidaleletions udative taamiomacids 1-445 of SEQ
ID NOr @l ﬁtlédé?1 19 a0 5 ackds 1b; M%Ooﬁo 555Qor| QONQntlgﬁJous &thino acid deletions

vy 3 s L GRRIRRSE oLt ot Subdt b EDAHS0. 0.5, or 10
contigwagb aming@cit! @dditana celaive tsaniinaldddsoiF-44SESER INQO: 4; or atleast 1, 2, 3, 4, 5, 6,
7,8, 9mP(§t20 130 30 5030r 108 cont@uousﬁamlno?amd §jd1tlogs relainQa to2bhino3ids 1-445 of SEQ

50, 100 conti guous amino acid deletions
IDNOy4y| at i ve to ani no aci ds 1- 445 of SEQ I DNO 4 ; at
least 1, 2, 3 : , 10, 20, 30,

Ive to am no aci
domalrpm@tan_'@spezct of this emgpodlmgnt a goNTlﬁ enzygnatlc gomalrlgomg@es g@lno acids 1-422 of

SEQ 1B®10: BOIn a(hbthélo&pé@lat thig eBEdiABMNDOBACT/E eatldHatit nsain comprlses a naturally
occurrﬁnng%F\lll'/%eentéyoma éndgr%%ﬁ(\:/ér%%t s%c%4a55 g B gr? %zlér[r?atll\'coczj)m%ﬁbfro%ré% ONT/E isoform

or an &UEyMBL; demain GomceRPNEECWSEF o aneihel asgelt ©of Giisembodiment, a BoNT/E
enzymbﬁ! abrhaie cBrﬂpr%@é ReiRCAGHE L1546 anaﬁEe@/ | JekUNéAig BoNT/E Qe'ﬁ;%]matlc domain

vl B NEl 5 aLE" £ S RIPEER 15 Ab ! LA O A Sy DNO: 5or amio

acids 4371 b BEONTiERUStyRerbicBRAMENNO: B IBeMNTEnBthenaspreitofl thisckorbadiment, a BoNT/E

enzmeWrﬁaﬁme&nﬂ)%&Oa %' r%ﬁjréllly%g&rrmg B%ﬁQ/EI lewgatlc%oma,nn/arlant such as, e.g.,
anot her aH%ect of this éenbodinent, a NT/ E enzymat |

a consa[yﬁtﬁfe@ogla qngrg%tlcgowapd?%ﬁnf }51 noR é:arl’ns'e[Vﬁa/eW/EEenzymatlc domaln variant,
a BoNE/EZ:yi!rmahc enayoaed domaar, baadtive BuNﬁE&Szynemngmairmfraijéylrmt ary combination
thereo Olmglilpar%EI%[%\%eSS@q |5Eerjnl§o(afn9ernma oNHE gﬁ}g%gﬁact o%aﬁ\o&)?dpnses amino acids

roma I'n anot her a ct o
1-422 ghyp pEn-rewelly ecomsng E'\‘E/ﬁz%ﬂﬁﬁt‘ﬁ‘“é %@ﬁﬁu%“%ﬁbﬁﬁ@é@ N fguch as, e.g.,
amino AEiti§1$-412 &22conberdatinaBoNBE |eyzy<m‘aﬁ¢lﬂc5rhd1rgva3i@hfrdf BEQND WG| £mino acids 1-

422 of%on%glcgrisye?v%gvenéol\ﬂf/%orﬁ%nép I SO acl)nr\l/%n%?% %Eaaﬁ% I\@O% %ml%(r)n aglgs 1-422 of an
active BefHE engyimatic dorugprpfragiment BERE 1B NSY Bt g6y efmiBEGeN ke, 5
In still another aspect of this enbodiment, a BoNT/E

[056] BE]I\%‘F%t %ﬁ%ﬁgﬁg? Itrﬂs g%ﬁg({ rIHe af %gﬁl?ﬁ:' nrﬂa]z&ﬁgtgcl ljgr%gra%gr%%nseg a polypeptide
havingcoresremovzrid identiBaNanioedy el of Skl NOvari, amt, at lgast 70%, at least 75%,

at Ieas@@@%cgtnlg&rt ¥ad,i Xﬁeﬁ@w%%r%'ﬂ?e)ém@ m%@bl‘ﬂer\/&rpbéw%f th8 embodiment, a
BoNT/ E chi meric enzymatic dommin, an active BoNT/E

BoNT/ E ﬁ?@’ﬁﬁ‘f‘? gomRinEATPrIPTSRRANREPYIdE Navipd Ancashie 7R Fenfthin é’i"@B@C'dS 1-422 of
SEQ IDMNGs t5i df | e.@nattrinest 7Gt6 pe clos0T 5%, hit snostnddod iatrenst, 858, BOMNGSt B0% or at most
95%. €nzymatic domain conprises am no acids 1-422 of a

non-naturally occurring BoNT/E enzymati ¢ domai n

variant of SEQID NO 5, such as, e.g., am no acids

1-422 of a conservative BoNT/E enzymati c domain

variant of SEQID NO 5 , amno acids 1- 422 of a

non-conservati ve BoNT/E en2¢mati ¢ domai n vari ant of

SEQID NG 5, anmno acids 1-422 of an active BoNT/E

enzymati c domain fragnent of SEQID NO 5, or any

conbl nat| on thereof [056] In ot her aspects of th| S

Y . o ~ AT o~ - o o

[055] 491 ar%QTer ghb&c@rgerﬁogtdkggfa}éitogm &9}(@2@&% ﬂ%| I\%n%ﬂg’es a BoNT/E enzymatic



having an amno acid identity to amno acids 1-422 of
SEQID NG 5 of, e.g., at least 70% at |east 75% at
wo e@s5B88%4 at | east 85% at | east 90% or at |PEEUSHEH80570

In yet other aspects of this enbodi nent, a BoNT/E

enzymati c domai n conprises a pol ypeptide having an

amno acid identity to am no acids 1-422 of SEQ I D NO
5 of, e.g., at nost 70% at nost 75% at nost 80% at

[057] ”P155th<§r53/§pea£ omprﬁst el%gcf?lrﬁént a£ B%RI&HE g@é‘n[a&sg&mélﬁ] chH;‘r%res a polypeptide

asecso hi s enbodi nent enz
havmgcsﬁprqt Mmast (:h %0’1 )ﬂ)ép?l A ﬁ)a\}pn%j) 3@ @0 50a9r ﬁ%@onlqon@upu%amlno acid
substitutioths relddive toGaminofacids8-4229f SEQA D NQO5; aBBast402, 354,5, 617, 3,30 10, 20, 30, 40,

| a
50, orqren@ﬂgﬁg%r{t %}&%2‘@‘? J&@ %&%ﬂit@‘f{%ﬁtlggk é?ﬂﬁ? é(g(!és ﬁ iyf%ft&%lD NO: 5; at
most 1 243 4,3, 6 [ 8 9710 2@ 30 40, 501g 109@10n-3q1t|gumls ag'(mo Qﬂd q_edﬁyons relative to
amino raa.as cmuztz |ogBEQSDENU) 1) aBRhel 152bst4 t5Ub Bres of &b, ai 3@ 4tooso or 100 non-

contlg%)us aguno aélg delfitlons éelacllvgéEa%Bo at%% %6 of SEquglb % at mﬁt 1, 2'3,4,5,6,7,

8, 9, 16,010~ b rif.i HuaUHO ani-pentiginivel aninb @cid afditiane refative to aninaadidsgl-422 of SEQ

ID NOA8! 8Satlefed, of3 SE@ bDr N9 70; 2@130! 880, & 18D nonontidhous amino acid
0, 40, 50, or 100 non

add't'oe%tﬁ%?zg%%@@ '}%ﬁcwagf 48?89 %Feﬁf @{Nﬁrﬁs relative to am no

aC|dsl4220fSEQIDNO 5; at nost 1, 2, 3, 4, 5

[058] : In other aspe&s of 9n|s eqﬂgodlr%&t g’%oN‘i’% e@gmaﬁg d(gn%?n comprlses a polypeptide
non- contlguous am no acid ditions'relative to am

havmgaegﬂgt Mosy 22 8’f4 § I%)QN@ 2@ 30 69 5gtor|1g%§qntlg_uou2am|ng amd&ubstltutlons
relative toSamindbacjds 1-422&f SEQ ID NtO 5; él(])easBQZ 40, 55@ 7, 819, 100, 30, 40, 50, or 100

cont.ng%Q g% taﬁ%%%‘s?ntu@%ﬂ%%mg @ﬂg' Fgggﬁz{ 3 Otc?]}efng% %’E‘%B& 1,2,3,4,5,
6,7, 803 19 H0s3& AP.9i PrdiRP COfﬁIg%]NF’nEIOé)ﬁ@)Q tigne r@j@tp@,‘cq@mmo acids 1-422 of SEQ
ID NOCQFmrIéa%E$ a 3pal ypept 808 1022010, 48.599, or €00 d¥ASduolds arine adid deletions

relatlvé to e}rmno aC'IdSGI -422 of SEB I% N% BS%O OSEP’Z §O 4& 7, QQJ 18r2019(9 40, 50, or 100

ous am no - aci r’el ative’'to anino
contlglaxys g@;ung.axpggd@ﬁonggi@tw@tq\@l|nc5a0|dsa1|_~422@é§EQ1D ND: 5 @atleapt 1,2, 3, 4, 5, 6,
7.8, 9510 20, 30, 40, 5080r 109 conti Qous2épn|nc3£b|d éuaiitloﬁsprelaﬂ\Ve t@a%lno acids 1-422 of SEQ
D NO nt| guous am no aci substitutions relative to am no
ids 1-422 of SEQIDNO 5 ; at nost 1, 2, 3, 4, 5
6, 7, 8, 9, 10, 20, 30, 40, 50, orlOO

[059] g@réﬂogwléplémgéﬂr}nag[zé‘@l&trg%ﬁ %txlnoé'}r% rﬁﬁlcaéo'm\é% &ﬂhp"ﬁ%sng Béc‘r)NT/F enzymatic

42 D NO 2
domalr?_.-j In £ aquct of tgls en‘@odlmiref QBNT/Eanymtlc g@nal%porﬁ;@@es amino acids 1-439 of
SEQ IB om Bgummsthamspactacuhd ethdbditneatns BoNT/A e hayenatiodamimamprises a naturally

i - ) . . . 4 .
occurrf:f]lg Eg,ﬁT/% e,%%énafﬁr: S%B&laggsu% Oa,s, %g, g@gﬁzyéﬁtlcﬁ%%n.a% from e.\ BoﬁT/F isoform
or an epRRyBe8aA K02 BeNHFaalPe ol apaiheltasyret 1oh timpBediment, a BoNT/F
enzymatd 85malin 43@praks SEQd 8idNOI1-450 bf Brnaflially @@6iirrink, BeNT/F Znzynfbtic domain

variant’Coe;%FIQ Ilg NO: g SU.Ch83S ec’g é\mlngc?cizd 1 4§Qbf 4Q?N'I§Ipis?f8rm gf%(l):'Q ID NO: 6 or amino

gous am no’'a Ions rela
acids H#39d aj_aomi_FE HPtYSE FHR ANOF. | In stibmpthehaspae tohiis embodlment a BoNT/F

enzymﬁf@&ﬂidﬁé&npn@es@ Rﬁ]trfahﬁé@'otc&ﬁ’rm rBoWTﬂ:yéTﬁpm&lcdﬁﬂﬁananant such as, e.g.,
enzynat i C
a cons[ewggve e@?ﬁ@ﬁa %matlc éjoga ?r'@né ﬁ\ﬁﬂ,ﬁ?nsgrvah ISFHE?}I}‘T?:S%)P&}UP%% domain variant,

a BoN@/ffrichimese piymaticdRagy, asa@vé BolNUF eGzymalindeamait hegmeat pearty combination

thereopflntshﬂ ac'noﬂ{épgéjﬂe@ﬁﬁtthls é}nl%ame/nk: aeéw&ﬁ mgﬁ?:r%inﬁin_ comprises amino acids
I‘ISGS a natur al N OCCUI‘I‘II’] - enzgmatlc

1-439 BB?nQP’h naribarficurriag BANES engyrmgptic d&ﬁ‘a'@ﬁ’fﬂﬁf’ét"f EQJRENGy 6. such as, eg.,
amino fatiosnl-d3BoMddoRsérail@BONTF eatymatia yoredin carid ot iSEQfIDIND: &, amino acids 1-
439 of%‘ﬂ%ﬂ;ﬁ %th)’e"@oNﬂ/rf‘e%g%f’beéon%m%nt%? k8IS I\%ﬂéoﬁh.ﬂ@g%s 1-439 of an
enzymati c mal n_conprises amno acid

active BpNHF gagvinals fmagticagmenty SB@NFP/NI@ ErfY PRASIPIRE PR preof.

variant of SEQID NO 6 , such as, e.g., am no acids

1-439 of a BoNT/F isoformof SEQID NGO 6 or am no

acids 1-439 of a BoNT/F sulttype of SEQID NO 6 . In

still another aspect of this enbodi ment, a BoNT/F

enzymati c domain conprises a non-naturally occurring

BoNT/ F enzymati ¢ domain variant, such as, e.g.,



a conservative BoNT/F enzymatic domain variant, a
non-conservative BoNT/F enzymatic donain variant, a
W@ F536hi neri c enzymati c domain, an active BetIliUF2008/080570

enzymati c domai n fragnent, or any conbi nation thereof.

In still another aspect of this enbodi nent, a BoNI/F

enzymati ¢ domain conprises am no acids 1-439 of a

non-natural ly occurring BoNT/F enzynmatic domain

variant of SEQID NO 6 , such as, e.g., amno acids

9 of a conservative BoNT/F_enzymatic domain

[060] er ?ta‘f'ft ascglectgebtqlsbem@dlrgent a rRohd/Fa ez @atic. domain gpmprises a polypeptide
havingrbrangior sl idérdtibvie aBONECds @39 oBSEQ IDINoR6 of, ¢ar, laakast 3%, at least 75%,
at Ieas‘?’%@ﬁl Q IQQT g"ﬁalatﬂg%s?gogcdr%% Iefllstgfég O{B %gof’ﬂg} ésY)Sct?E%J\ﬂ;{s embodiment, a
BoNT/E@nam’rﬁgQ qquﬁ;\lrt GPEHEETS, q F@G@Fptldﬁ h@,\{lrpgeqrn aé@wdsld@’ﬁltyttth p@lno acids 1-439 of
SEQ 1B @i dTEA., atand3e W% Fat @ibaY 1834, ot mde8D%) a€ MBRIE5SE St Most 90% or at most
95% pol ypepti de having an amino acid identity to am no

acids 1-439 of SEQID NO 6 of, e.g., at least 70% at

| east 75% at |east 80% at Ieast 85% at | east 90% or

[061] atn J)tﬁ&séspgés/oof ks ¥Rbodh&R! a %pﬁ’ﬁi §nz?ﬁaﬁ&‘b§n£m&qbﬁ§@§‘ta, polypeptlde

e 5 g L T, 5 ST, SO 1050 S0P 3LMAEP aggye m se

substit@fe@s rdiatiNgOto afnimf gcids. 1g439 oaSE(hrﬁENom% leadt 1rﬂ)§t 4, 05847, &t9, 10, 20, 30, 40,
50, or q@@ho@@oﬁl Lﬁ)tus 'gp% a%%%ubéﬁutlgpsﬂela%ge@ooé'ml% aH&Si 4&)504)SEQ ID NO: 6; at

ects of this enmbodi nent, a BoNT

most LAp g & ddngi 1. Cori 008 & RBIGBERPHSRINIARES deigjors rolatve fo
amino atidsrosit39 bf S2Q,IDNQ: &4 at lebst,1, 8, 3, 4 5, 687,,8,9, 10,10, 3200, 83@,0r 100 non-

contiguAb(aF a%ﬁm a% dzlvl%’on@ %étﬁ%gg}én%@%%dsafﬂég% §ﬁgm6b§tdt H&t‘ ©8%3,4,5,6,7,

am no acl
8,9, 19, @QSQO 10 @ or 190 norz];contlguous emlno-,amd agdltlong relatqgto azrgno gqps 1-439 of SEQ

ID NO48; o548}, ledxk 11@03 nE; 60Nt 8, GAUS26IBONS0, 30| 6r $0006dN-doktigud ks amino acid

addltlons re?ttl{_/Le\/t%Z'\manfC|de 4%5 ngC%IDA'I{%a é)f SEQ ID TOO SO; gg

40, 50, or 100 non-conti guous an1no aC|d del eti ons
[062] r ﬁh' &hérV&pﬁ&s %mm@ eﬁuﬁbdﬁﬁer& 43IRNOfF SEnbiR Dhai® comﬁ"ses a polypeptide

ravnd 5B 2801 R ek 19,8018 il 400 teieut g b substtens
relative tol aatinovacidsd -43510h 6EQQP tNO: & At Ixsof, 2SEQ, BB, NCB, % 10, 28t 30, 40, 50, or 100

contlgﬁHa§tam1ﬁo a%ld sugstltutléns relgtlv'e t@ amlnz amd§1-=43&of' SE"(S)ID @8 6 %pmost 1,2, 3, 4,5,
40 non-cont i guous am no acid

6.7, 8, 18R, .8 B1Q0 40TBEUG TS %5 ISEISTLFREP (Mg foig 1439 of SEQ
ID NOI egasttleabt 1,22,,3, 3, 5, & 7, 859,,10620, 3D, 40,80, 019100 cbtigudls ardilo acid deletions
relative Q) anﬁr% acils 11% orf]gﬁOQBWd %uﬁg@)stafbng @%' éj 7agcg tlb O%O 40, 50, or 100

relative to amno acid
contigyays BF‘WQ@C'Qé‘E‘@Eﬁ@ refative i gnlgqml 1ﬂ453r9t°f SEQ%N@/ ﬁ: or at least 1,2,3,4,5,6,
7, 8, 9eNE, 20Ed0, ¢0,cBoN& mo&em@nm&essm@) @mi yaRiphd @etiVeansiaffho &idg.1-439 of SEQ
D NOA NSt 1, 2, 3, 4, 5 6 , , 8, 9, 10, 20, 30,
40, 50, or 100 contlguous am no aC|d substitutions
relative to amno acids 1-439 of SEQID NO 6 ; at

[063] | ﬁﬁ&{othlar e%bodlrgent 4 ClosBidial Bxin e%zymﬁlc,do%am C%prrlgég,a QQNT/G enzymatic

ou no_aci.d suhbstitution
comaif O et 87 B oo oy S G S AR o Biine acics 1446 o
SEQ IpHISx: 7.1 1n ghotheGasped of this embédimertt, 3 BENT/G @nzymblic dghirin @nprises a naturally

occurrﬁ‘i@ BoRPG byl d6RGH VAL SuGEsNE g aGih gnz?ﬁ!aﬁldo%% from a BoNT/G isoform
relative to am no_acids 1-439 of SEQ

or an F%zax(g?thl_dorgam frgm a EoNT/@ sub%'pe -}n an%her agpect fbthlszﬂnbogiﬁnent a BoNT/G
enzymdfl; d&fhin comA36s @onitoi @mbuEMﬁbenm natiatly @ed:ua’ingoBtIt\lT/G enzymatic domain

varlantr(%I }@Nbo7amcﬂ a& d§m %@ sqf446§%Q IéBN isSform 8t SEQ ID NO: 7 or
3 107 ScR s 2 Tamo 3 5 86

amlno,gelds gﬁ46 efra &%T/@éHl?tywl%QalPl I}I@ 7aclp(§tlllaqj@ﬂp[ g,?rpgct of this embodiment, a
relative to amno acids 1-439 of SEQID NO 6 ; or at
least 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30,
40, 50, or 100 contiguous ami no acid additions
relative to amno acids 1-439 of SEQID NO 6 . [063]
In anot her enbodi nent, a Costridial toxin enzymatic
domai n conprises a BoNT/ G enzymati c



domain. In an aspect of this enbodi nent, a BoNT/ G
enzymati c domain conprises amno acids 1-446 of SEQ ID
wOIEh09/p553350 N anot her aspect of this enbodi ment , PET/BS20$/@B0570

enzymati c domai n conprises a naturally occurring
BoNT/ G enzymati ¢ domai n variant, such as, e.g., an
enzymati c domain froma BoNT/G isoformor an enzynatic
domai n from a BoNT/ G subtype. |In another aspect of

BoNT/b@n%ynmgghgﬁﬁ@$mpr%e§Q MA ﬁ%t@r@ﬁyyﬁttulﬂﬁg ﬂ&Nﬁ% %n%}?ﬁgﬂé Hérﬁacin variant, such

am no acid a natural y occurrin
as, e. %nfy?ﬁgﬁrﬁat'&% rﬁg,\lﬁlc‘v gpqygﬁflc gf)ngqap@t NE, nof- con%olehveagoNT/G enzymatic
domaivdfiant, aBoNU/Gaingtsic EnAdfatiofonsailBahbtibe BRI enzohatBEHQMbD fragment or

oy iP5, 36 G e 3PN OISR e e
compriggoNITNGAEH Itk i@ tRirmaiuell @apngeeNI /G SWVWQFQJ‘F%'I'Q'an”a”t of SEQ ID

NO: 7 QiEh &S, et aBﬁMéc@samysrmblc/ansémerBdwcs aﬁﬂymawadnnaasvanant of SEQ ID
C ative BoNI/ G_e in var
NO: 7, anglné ?%%Snggﬁéja% ve g)nﬁﬁr)/@v%rl?é) enzyraatlc ma\llna\{arlant orf]tS’EQ ID NO: 7,
amino I@Mﬂﬁ 1-Glecofianeetive BeHi&ﬁthVrnat@@lnmﬁln fragmerd ot $EL& IIBNNITT, @ any combination
thereofNZymati ¢ donmai n fragnent, or any conbi nation thereof.
In still another aspect of this enbodinment, a BoNI/ G
enzymati c domai n conprises am no acids 1-446 of a
[064] nipnethert aspedts pf ¢ embedirgerBoNBOBT&n gyayaratic defogimicamprises a polypeptide
haV|ngVa€?1rdnﬁrm ac@i‘ |d<§ﬁ|9 t!) Qmmgac%s v1 4§B‘8h8|?é1D RoY7 of, @@' répleé’sq '76‘% at least 75%,
1- a conservative enz%natlc

at |ea§§§P%aﬁtt Ie%ﬁ{ 8§°éQe\t| IE?SN@)%T“ at é?ﬁf'trﬁ?"/‘ac d?t Ttha@@pscfts af this embodiment, a
BoNT/GGihzyhais ebmarh IcUﬁprB@M/p@yﬁépﬁyé‘rﬂiwlr@ ahaaifihdnadicaiderdint to@imino acids 1-446
fan@n [ o
of SE@@}B‘S{ {)\#Coe goat’ m%'fntiél’ggaﬁgﬂﬁtgﬁg% éér%o{f 80%06.“ s% g%/?%gl%étgo % or at most
95%. conbi nation thereof. [064] In other aspects of this
enbodi ment, a BoNT/ G enzynatic domein conprises a
[065] p% %tﬁeptslggcgs of %n?c% rﬁ%tno Baglll'% Ier?z?/mé tx?réag{n ta(l:{)nr:?Bré}ses a, polypeptide
having) eastatwrs% 152, 3, da8t 6.80% 9atl0 2a 0. %?ﬁp at 100ewcogum4m amino acid

substit@fionk 9e?a?utle RaMind :ﬂ:ld&éat44@foh§EQ ﬂ§9©c'ﬁ Sit sttt hi% tﬁ@@,d", BBNY, 20, 30, 40,
r Se

/G,
50, or 00 PRGOS RRY RBSCH TRy AVl ARPLtR A4 FeS5] 0 NO: 7: =
most 1SE(B.14D5NG. 7, B, 8f10, 80,30, 4@at50 nerst00 Mokcordiguams smindSadjd detietions relative to

amino RS 1898%r SEQNBNO:85 % 18t 1@55 @%W‘Bof 8at9 ﬁf@% 9(5%0 50 or 100 non-
n other aspects of

contoles ShIE P HBRIETS PG IA e B PBGh LD NGGT g o8 g2, 3.4 5.6,7,
8, 9, 16t20n8% 40,150, @& 1,00 Bop-cehtigudns amo acid addlﬁ)ns rQatl,ve ﬂ(ﬂamlﬂ@amc&Ol -446 of SEQ
ID NO49 OISQ ledt 11903 QP% gOl}]té Q)Ujgsz@%n g'\%(ﬁbb%;n' chHEdugnssamlno acid

relative to amno acids’ SEQ 1D
addltlop%géqtlvqto aguno aglds1ﬁ46 OBSEQ@NO"?? 8, 9, 10, 20, 30
40, 50, or 100 non-contiguous am no acid substitutions

[066] r % ?athé_l_rvaethecs gﬂhrﬂsoer%g%cdmer% 4%9N?;G8eE951a!% %%nalréébm%r&es a polypeptide
havmg4@9 gionoss 1, 21804 Aoh7cBrfk 19 @8L3). Ai5Acerd89 eondiedcss pping acid substitutions
relativé @ aMiho/£ids O -AIgI N BEATD I®: k- 44isOf, 255EQ b5, M, of 10, 2t 30, 40, 50, or 100

. least 1, ... 4 5, 6 7, 9 0. 0,
contsye Siigd ag sy gt ‘KR o RIS aHE A A SER NGy palmost 1.2.9.4.5,
6,7, 8re[18t40ve0, #6, Anerd0 aoitidgous -ail® agid dSENs DEINDE to7amin@éacids 1-446 of SEQ

ID Nom?Sét Iélast 2 2 334 5%.7,8 9 8 20 50, 48 50, & 1001<Q>nt Bus §r9mo acid deletions
non -contl ? %US am no aci

re'a“‘"? E’laﬁt'”%aec'clso %‘&%EE%%‘? Fesbt 2sEQG: P[ﬁ MOB 9710 2c9r3%t40 50, or 100
contiglama ainind acigd addifbons rdlative b gmifo amdé 1-448 of SBQ,ID NO; 7,20 at 1845t 1, 2, 3, 4, 5, 6,
4 0 addi t.i .
7,8, 9 Q? g%?svoeﬁéti o%a% ﬂ)g'?;g@@g&s ﬁ%&é@&ﬁ{r‘e%ﬂ%% _?Hn%[‘%cgjgf 446 of SEQ
ID N017n ot her aspects of this errbodl ment, a BoNT/ G
enzymati c domai n conprises a polypeptlde havi ng, e.g.
at nost 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20, 30
40, 50, or 100 contiguous a&i no acid substitutions



relative to amno acids 1-446 of SEQID NO 7 ; at
least 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20, 30,
wWd09sBsR3sor 100 conti guous ami no aci d substit uPCDNS2008/080570

relative to amno acids 1-446 of SEQID NO 7 ; at

nost 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30,

40, 50, or 100 contiguous am no acid del etions

relative to amno acids 1-446 of SEQID NO 7 ; at

Ieast 1 2,3, 4,5,6, 7,8, 9, 10, 20, 30,

or 100 contiguous am no acid del etions

[0671 ¢ lé‘l %’iqt'i?é hodRPRo 2aE/PRfedial- taMe egryMatie) domaiycromprisesag TeNT enzymatic
domairD 81 anlasp2ct,of this embadinent, aﬁTeNT?enzylﬁat;c ddmainlédmpafes adino acids 1-457 of
SEQ ISQ\{O %IOUré grﬁoéﬁeg%s;%egpé‘g&gg}ﬁﬁ dj}ﬂ%rﬂo ?%Ed r%%rqﬁ% (R)g%ln comprlses a naturally
occurring AgNT g_nzy@atlc c@ma|n4/ar|ar5 suchas eg., an 8nzymgt|c do]_r@m fg:(m a §gj\lT isoform or an

enzyméﬁb d&khin ﬂbm]é)@elfml@ﬂbtﬂiéoulﬁ élﬂlh@ﬂaﬂﬁbtdof&dlglefmb@ﬂlﬁlent a TeNT enzymatic

domaqu corréorls?iar%lgo %%ds ’Pﬁif:?f a nailuadﬂg) o%currlnlg L:I’QNII' enzymatlc %orLaln erlant of SEQ ID

t oxr’n
NO: deniaaﬁ ech NG acidsal AN aelrey risefore Qﬂ@ﬁ@ IR.NQ: nB @rrana@pmds 1-457 of a

TeNT Qtfbt)tp@o? seaheiaT®Ntin sii FRNEr ssrbéytrmw@erﬁlmmaht GOTaNT &ﬁﬁnat.c domain
mno aci ds t her asp

compr3E  FRrE AN EHENG, 1o PTORIR SR 2 Y Poc b FQBErative TeNT

enzymatin dbmaial Mayiarsc e unantaegsefieltile §allY nezyroatidodmmain warianang ,TeNT chimeric

enzym%ﬁ@gorﬁaﬁn g &ktive Q@N?Q%mw: %oﬂ&ﬁ&ﬁm&ﬁtom é'hyT&m:nlE)lHaﬁ&f fePBof. In still
or an enzymatic domain from a subt . I'n anot her

anotheg et SIgh® ERPETBRE o R ETE 21 AAmUn EYHRER: BBREFRS 1257 of a non-
naturaﬂ;mmt]mSge'Sel\ﬂlTTeﬁZWnamlddmalﬁ-véﬁnﬁt of SEQ ImatlOr & ksligh a3ce Y aming acids 1-457 of

a coan\Mveeq%M?’Bén%ﬁn Qn?dg{é @é{lgam)f %EQSFDQ bDSNler% ?Ié gg57 of a non-

isoformo

CO”SGW@'VR@e%ﬁ cHEYmRhF §emalp ivakam o 8RQ dFP '\19 Pe RIMing A5td§ JetSh fof gE@ctive TeNT
enzymhbfid d¥dairBragmemt of SEQIID OO B he BnpsiRdiatid thérBdfs embodi ment

a TeNT enzymatic domain conprises a non-naturally

occurring TeNT enzymatic donmain variant, such as,
[068] elnpther gspastesd thicagiadinRaNT Tehi \araitniatic demaih romerisea A tPolypeptide having
an amin® Bei MRARY WamiNEack@NIa52% gEatib Mo 8R! \é@febﬁﬁ'b% é’t Ia-e%[\%% at least

. enz n active
c0%. GO RO Fr SO Ao AP ST At FGTN Y HBPeElT o (R SGpfiment, 2 ToNT
enzymatirotdnein @spasss agiolypéntide laéMr@danrmmo acyl ideNY teanpoatidci-457 of SEQ ID
NO: 8 8088 Bt RAFPHY SBHo& 5RO a@fds880%4 - mbsts9a aﬂ%ﬂ@d%%ﬁét'%st 95%.
occurring TeNT enzyrratl ¢ domain variant of SEQ
8 , such as, e.g., amno acids 1-457 of a conservat i ve
[069] TeNiheen lzgematoif thistomtdimevia b TaNT eofynBECHdnhaiNedmBises @ polyp@ptide having,
7 Vat
eg., a\e@lrjlgzn% %? %g? %%60%)5% alrﬁ% Edé%ggﬁd\ﬂ'o %WB% gmﬂg%lj "Qubstitutions
relativeyjoranyiee AR -457 2) B N Sedtrieast hgndrit 5of. 7skd: ﬂ% 21Q030 g0, 50, or 100
non-contigoud Biiin6 @Y is itsstitubidhs trélgtive ad am[n@@&]js h-aspbiheHEQ E[SNGC$ St most 1, 2, 3,
4, 5, 60'; 8IP ‘ﬁ) Eﬁggh(ﬂ%\@fdﬁ 18%ﬁgn2r?rﬁnn m@fngaclggalltepots |ve oeasmlno acids 1-
457 Ofa?cEQJI@ NouB 2 i5BSIIED P13, 805, 180 1062@.30, 4, 5p P mrwormuous amino
acid d&18RRE relHa% todmihEatds 18&%of @EQH@@@ 88a%osBi, d 8asts, §G/BOF, 10, 20, 30,

at | east 95% ects of thi ient, .
40. 50 e AR BT EmiG AR PSSy TRE 2B FR e ] fgio: 8 ora
least 1a @, &, BO6.aciBd9.i Per,iA0y4Q, @Oacm 196 nacrcergigdeus Bimirgf acEQd|tibns relative to
amino Dds 8487 of SEOD.NGR, MOSt 70% at nost 75% at nost 80%

at nost 85% at nost 90% or at nost 95% [069] In

ot her aspects of this enbodinment, a TeNT enzymatic
[070] dmahean aggriBrof Sissensbopinieyty @ TeNT entyaatidomadn compriaés arpdypeptide having,

e.g., al?)'rpo%é, 2,%, 4, 546, 7, g 9, 1@ 20, (?0 40, 850’ orgl 00 c%rgtguc%g’am%%’acﬁgubs%gmons relative

_ non-cont I’ guous am no aci d tions
to amipepgifls J¥ST 6 8Rine Nei it 1eaabY B3, SEé) $.0-No9. 80.;20980. 40, 50, or 100
least 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30,
40, 50, or 100 non-contiguous am no acid substitutions
relative to amno acids 1-4%7 of SEQID NO 8 ; at
nost 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20, 30,
40, 50, or 100 non-contiguous am no acid del etions
relative to am no acids 1-



457 of SEQIDNO 8 ; at least 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 20, 30, 40, 50, or 100 non-conti guous
WwW@rinos5360 d del etions relative to am no aci ds REHEF200$/080570

SEQIDNC 8; at nost 1, 2, 3, 4, 5, 6, 7, 8,

9, 10, 20, 30, 40, 50, or 100 non-contiguous am no

acid additions relative to amno acids 1-457 of SEQ ID

NO 8 ; or at least 1, 2, 3, 4 5 6 7 8 9

contlgtilogs a%@m a%g’sués(%tutlér%’ reIerve]tQQmmgrécﬁQm%b'gUPé@ M%OS zif:*ngst 1,2, 3, 4,5,

tions rel ative am no acid
6,7, 889 10 [2(97@1 49 POo?ap C%'ﬁ%‘ﬁé‘mﬁp aCHidgletons selative it amige W -457 of SEQ
ID NOeBzatnadst ¢, ZJ@aj 5 & anpr$,ses2@ al)ohqlrﬁﬂpbrl th® doatijuogs aming .acid deletions

relativ@%) eﬁ‘iﬁrgotac?ds 124% o?’SE%)ArD NO? 87 atGnost 1 2. 38 5,87 8]@40?2‘3 30390, 50, or 100

con uous’ am no ‘acrd’substrtutio
contigyau gming @cig @d%*ﬁ”ﬁée'%tt‘!? %anlﬂqwso‘*r“@EQSF@'W g or ab'?ast 1,.2,3,4,5,6,
7,8, 9l em2h, o, 4@ 50, S 1,0043_ont|950us eff?mr)o deid acﬁhtlons9relat|\_1é)to aﬁﬁzo adills 1-457 of SEQ
D N04é) 50, or 100cont i guous am no aci d substitutions
relative to amno acids 1-457 of SEQID NO 8 ; at
nost 1, 2, 3, 4 5 6 7 8, 9, 10, 20, 30,

[071] 46 arﬁ@ner %b@@@leﬁtoﬁt Clgé{ﬁ’d-iﬁ taﬂh réﬂzﬁﬁétlg Rpbat d éoﬂg)ﬁses a BaNT enzymatic
relative to_agm no

domaln ?n alspeﬁ of Qp%l ? a %aAf\?Ijgnzym%tlc(%O@am T@ﬁprl% angﬁ) acids 1-431 of
SEQ IIZL(NO B0,In amottj_e(b@spmh@ﬂt@uem@o%nhm Bo demginatid dpnmin comprises a naturally
occurrfn& lB@NT\éﬁziAT%tlé%rﬂQn @&da?hs s&ch“'a%?e 9f a§%@g‘n@tu§@am§n frorﬁta BaNT isoform or

an enqmatl%@pmad{} frca_r@@ WtquauB%slnwWSr %ﬁ??ﬁ oéHHﬁ %rpl%)ﬁlgnent a BaNT enzymatic
domaiti edrairiseearhioo amm’94(ﬁlcofd81aﬂﬁa445?ﬁcdmfrm§‘plfﬁ\ﬂr BnXiati8domad vartant of SEQ ID

NO: 9's‘81@r?%%]ev g 2an1r603a0|ds41 -431%f 2 BANT idoformf g,E% d|8||\1<9 9 @Gmim acids 1-431 of a

contl UOUS am no
BaNT pigiupeiol SERIDAIR: o 1B EtRNOTEnEPegor GECpMImAEN 3 BaNToepzymatic domain
compnlséls APEH-hiralf THRAMHINTEBUNT ehzfshd¥s dbingih dbridn@Xidh LNE Y MBkbiservative BaNT
enzymaﬁ)n?I ﬂ%uqov r glsﬁ:not% c%ﬁsNeTglaﬁhezég@Pn; }qrrg)a ﬁgﬂ%naknngagr%?sg% I\IT chimeri.c
enzymgjif W%@I%‘Sacﬂvﬂgi'\rﬁfen%@tw IQO'N@]‘ figgmentn oA erstbingggrethereof. In still

anothe‘Pfas&é&t & tﬁl%ﬂ\@bdmﬂ@r‘it; a BaRRNIZyRREY B&hAiE c&ﬁﬁ@b@arﬁﬂ%&b§ €331 of a non-

N A L O R e
a congarvagive @awyrmlzymattdodmam faramt af B&NTIDs MO ypoaminm acigot!H&d of a non-

conse@&@@%N@fenEmaﬁlc %%Qlwvm of §E§M@@Z¥m5|a%ldgth b an active BaNT
rises amno acid a naturally occurrlng

e”ZVmB "@wzfg?ﬁﬁlﬁvt&faﬁ%?H%%ﬂfamcoaﬂo"emth?je 9 , such
as, e.g., amno acids 1-431 of a BaNT |soform of SEQ

[072] I @ (J'%r agpe%{s ozflm J]%rt?ﬂn%%t ]a Efbﬁlr e‘ﬁEyn@at@?Mﬁlﬁ %thér%@s Qf Iﬁ?egtlde having

anot' her aspect IS €
an amigo BBINFoBHY AR A it H ESBAD SES 0. fh-FhigeRirTal §t least 75% at least
80%, &106atk BERJatBadNT 9enzyMarlidast gByRRIIM ystasthed RispectUSTthi@®mbodiment, a BaNT
a conservat

enzymatlcgdo’maln comprl?es aéaogg?\;ﬁlg Mln%g% arrﬁlir%é) a%ldqgemw to gr%r (I) %85381 %ﬂj of SEQ ID

oh-conserva enz omai h™ v
NO: 9 @fhﬁ g Al reosé Yy red most 7§émal mpst 8o aaémovte%%aﬁnm@h%@%at jtgnost 95%.
dorrai n fragnment, or any conbi nation thereof. In still

th f t BaNT mat i . .
R R S —
e.g., abwesirly Rngy 4BaNT 7e&z%mﬁt 20 30lciPabth ov 400 egnt-configuSE pribo BICK substitutions

relatlvgto’anﬁrﬁkpgblﬁslqﬁ ogSEquﬂ"l\@ ga&t'léia%t 11'24§14 @fG F §Qﬁ‘¢f@r2()a§0 \46 50, or 100
BaNT enzp/matl ¢ domai n varl ant of b

SEQ 9
ron- o5 313 256 SPGB HE P URET 08 SBENT4h9y R INTotdt fost 1. 2.3,
4,5, 6yard, anto, aé, 3BEQ, bD dNA0 Bon-caatiguvos aind acid déidtlonefrelative to amino acids 1-

431 ofa§Etd WN@% Qgt)/{fﬁ!i 3,04, gograil ? é,r1g7gff%b ﬂf 5§E(91'05)nmpcon%guous amino

or any I nation ereo er aspect
acid d%?t'%ﬁreéat'%@c?m'wds 1a43Ba?N$E@ﬁ'2£N%19| %%hﬁ@n cAor§p§|7sés9 10, 20, 30,
a polypeptide having an anino acid identity to am no
acids 1-431 of SEQID NGO 9 of, e.g., at least 70% at
| east 75% at | east 80% at5|least 85% at | east 90% or
at least 95% In yet other aspects of this enbodi nent,
a BaNT



enzymati c domai n conprises a pol ypeptide having an
amno acid identity to am no acids 1-431 of SEQ I D NO
wWO20h/0585@., at nost 70% at nost 75% at nostP@DY2088/080570

nost 85% at nost 90% or at nost 95% [073] In other

aspects of this enbodinent, a BaNT enzymatic domain

conpri ses a pol ypeptide having, e.g., at nost 1, 2, 3
4,5, 6,7 8, 9, 10, 20, 30, 40, 50, or 100

40, 50n<9nI'06ﬂqu E(QHQLHJ%S anB%ci@%Hﬁ*tléﬂbégﬂvE%érﬁlﬂé a&@é ﬁﬁ%f’&StEQl Ié) NO: 9; or at

am no aC| SEQ | at | east
least 1’ 243 ’4 § 76 8, 9 710 2% 30 @) 50 1@ 109010n-g@1tlggmjs ag‘(!po qﬂd a_ffgélons relative to
ammoadnsc@mtﬁgﬂcushanmno acid substitutions relative to
anino acids 1 431 of SEQ IDNO 9 ; at nost 1, 2, 3
10, 20, 30, 40, 50, or 100
[074] n@ﬂt%ﬁﬁﬁeglﬁww%ﬁ'h?émﬁeﬁ é BéﬁT@ny@ﬁ"ﬁc Q@Fa}i’ﬂ papgprises 3pRlyRgptide having,
eg., aﬂﬁd)dﬂs, A3, 4316,0f 8 SEQW, 120, 26040,%0; orardo h@rﬂl@ﬁoul amio,acid subditutions relative

to amlﬂ% amgs 1 451 ‘of EEQ IB Nolé) 'at ieaat fo 49 (g 91(?? %%),n%), 50, or 100

contguous "am no dcl etions rélatlve
contiguptip agunp.amgﬁubﬁiltugﬁ(g relptivMe@ agino aalgjs g8t ofISEQID N@: 9; agmostd, 2, 3, 4, 5,

6,7,8,9,80, 20730 48 50 & 100 Ehtigedds al??ﬂwo‘lagld d@@tlor@rrelgtgg to amino acids 1-431 of SEQ

ID Noag,i eag apt ? %%r}loﬁa%% géjda' If}(?gi% i\ :éo\ét(?gutggs grg?no aﬁld deletions
relative toEamincﬁamds?I -4318f SEQ ID NLD 9; #MosB0,2, 401, 55,7, 8r9, 100, 30, 40, 50, or 100

contlgtﬂﬁg aﬁlfﬁetalclg lé@(’ﬂﬁonérr@léme ﬁﬁéﬂn@é@dsﬁ' &ﬂ%f é@b% Nbegtd? a?igéan), 2,3,4,5,6,
-43 SEQ | I'n ot her aspects

7,5, 5o10. 23 . Ah PR ComE B A e ST °@6]ﬁ?r3r°§’é 1-431 of SEQ
ID NO=0.pol ypepti de having, e.g., at nost 1, 2 , 3

6, 7, 8, 9, 10, 20, 30, 40, 50, or 100 contlguous

ami no acid substitutions relative to amno acids 1-431
[075] ofn gE@e[ Bnm@_iimgnt;, aaq:)loq;t@(ggttmgirg egzy’mag'c ’domai’n c5)m’pri@s’ a -ﬁu!\lT enzymatic
domai® In h aspé& of 2 embhdinddht, é@JNménziﬂ&lchﬁﬁbirgéﬂﬂipﬁse%rﬂnﬂﬂ) acids 1-422 of
SEQ I@E’Sd %u no grt el\sggcﬁ of t‘ﬁl{saetfib\égmer% a@ulﬂ? enz%lmg§ %(;'om4a?1/’nlco(r)rf§)rlses a naturally
occurrigg Bullp enwatlegomam vargpt, seh as0e g¢ @meh@/mucsdqntilm&ora@u BUNT isoform or
an en ﬂaﬁi de?ﬁb‘in fr(ﬁjn %tBu‘Kﬁ' Ju@ty@é'n m%n@ﬁbﬁ&péct@%lﬁém&aﬁlénp aNBINT enzymatic

domawm%ﬁes oo %ds Gr2zga ety aa%ﬂgﬂgmﬁﬁ&%aac 4R gt of SEQ D
NO: 10, ebetasvegt enaniapids &d22ef alBub3 lisafdrmSEQERID NO: 19 or anaitio acids 1-422 of a
BuNT Qm;lp %f SgQ ID ﬁo 1(4 In s%ll ancﬁher aZpect <§ this gmbod:anent 2aoBuI\l?’loenzymatlc domain

, contiguous am no acid_additions
compr§%q %F‘?r\/r@t'{%”yﬁ‘f?%?ﬁga%ig\ﬂ_se”ﬂ%'jf dapalgmle‘nbsm‘({j asge.g., 6Icorg,prvatlve BuNT
enzymbragbmdin \Ariant3a, noh-congervatiGe BuMT,enBymat® donidlih vﬂ'@s,nt 30 BuNT chimeric

enzyméﬁ) gé‘,qi}% Qa{noécg\ge] %glqglce?%}ﬂlré? ?%Qﬂ fe\éfg%nta%rdkig ngﬁolna %n7g1]ereof In still

anothqf ﬁs%?ﬁb?fﬁb'ﬁ cBRBUNFHed BUNE cOTYa®HiF Femain ceaishs anipg #aids ¢-422 of a non-
naturaflOBRUfiNG: BINT &seMatt ddiih @Rzt BREEQ IDIGITRH 0. sutiagiR. SRt acids 1-422

of a consewgllvgcgwiﬁzﬁg ?!oangg%b%rrBeME% IBll\gganC)? gn?) af:ldﬁs‘PZ?ZZ of a non-
consenygtive IBUNT enBowiiaEamain amRaNGT SE |RTHOI 60, dTine avidsdntRRi of es active BUNT
enzymatid dnaindtdgbhe RGE BEQID 8I0BYNGr 8yZsMBinbfondii@irn vari ant,

such as, e.g., an enzymatic domain froma BuNT |soform

or an enzynatic domai n from a BuNT subtype. |In another
[076] akpasr asdectstaf thiseerhsdinrenh @, Buli TBUKMatin Zymrait icemptisra R wolypeptide having

an amﬁ%@%& id%ﬁtﬁy @@rﬂ% Rk 95123 oS0 N@ ﬂ%fttf%| altYeaQtCﬁ%r b IQ&t 75%, at least
omai n variant of such

80%, %Heasé 86% at Iﬁ?%goécc?rdaé lepsy 953%0.,4n 5et815t|’@r aisg%‘f (antpl’afen‘gg@nent a BuNT
enzymbi2 dd@iainlddmprisea i poty pantidel Bavingdd 2ntdo aidBudTity saibrbiyip ecidd 1-422 of SEQ ID
NO: 108(%% %Datht 71(96 lﬁﬁ,ﬁtﬂé% at%gr ébeo aﬁrﬁgﬁ%g%o;t n‘iotg{ §0% or at most 95%.

enbodi nent Bu enzymatic domain conprises a

non- naturally occurring BuNT enzymati c donmi n vari ant,

such as, e.g., a conservative BuNT enzymatic domain

variant, a non-conservative BuNT enzymatic domain

variant, a BuUNT chineric engymati c domain, an active

BuNT enzymatic domai n fragnent, or any conbi nation

thereof. In still another aspect of this enbodi nent, a

BuNT enzymatic domain conprises am no acids 1-422 of a



occurring BuNT enzymatic domain variant of SEQ I D NO

10, such as, e.g., amno acids 1-422 of a conservative
w®ei9/08332y mat i ¢ domai n variant of SEQ | D NO 1PCT/E@R1008080570

acids 1-422 of a nonconservative BuNT enzymatic domain

variant of SEQ ID NO 10, am no acids 1-422 of an

active BuUNT enzymatic domain fragnent of SEQ I D NO

10, or any conbination thereof. [076] In other aspects

[077] Ofn &@r%sr?e@g%mhmmdiﬁ]ew %uﬁﬁ%“%‘h@d&jrﬁmbcﬂnﬁggg% béﬁj%ptlde having,

ggg having an amno acid i1dentit y t

e.g., agﬁapﬁs 2‘2509‘ 78@(9 P 44030.149. 69 or éO(bnon %pthuga%gmrpg%zld substitutions
relativato dnédsdcidé5%22af SE@aB NGB A%t Iaist 1 ,east4, 85847, at9, heast 3@ 50, or 100
non- COQ]ET%L%Q Lrﬁ@ﬁtamgglé? N!]l{bnll,%latgg lﬂ)egm ﬁégﬁ&t 134ﬁfoftSEbS1D NO 10; at most 1, 2, 3,

tic domal n conp
4,5, 6p6|8y§e1§)( ?@@Oh‘éﬁl |5ﬁ90réﬁo acpﬁ Qﬂﬁ]tl@.@pﬂam@@ﬁfjlp 1d9le@q+513 ae?ﬁ\twg to amino acids 1-

422 of BHAD NoA4R?2 akasbEQ, 1304 NOs, 4.3, of 10, 20,30, 4@t50&S100 A orBi§uous amino

, st 795% at nost % 5% _at s} 90% ar_ at
s lfhe Galle 8 PREle Bz SLERH LI aflhalliod OB B0, 10,200
40, S0BuNTO aerrgamntiglogs efoneaipeid additfons séativatopolingasstsi 1d@2 kASFRE NO: 10; or at

least 1€293,.4, 8t 6 8t 9 110, 20,,30340, 58, or @O,noﬁ-contlauous%mlnogaud Jditions relative to
100 non-cont i guous ami no acid

am'”ogﬂg%%gg%é%g&'gm dlive to amino acids 1-422 of SEQ ID
NO 1; at least 1, 2, 3, 4 5 6 7 8, 9, 10,

[078] 291 otl:rJéQasgfléQts 059115 é?ﬁbo&ﬂ%npg@'uﬂ@réhiﬂ{égyéorﬁé’m &Qnrﬁ‘igésda olypeptide having,
substltutlons relative ids 1-42 %3{

eg., af\@?St10 ?at4 ﬁ’DFQt §_ 9, 20 203 30 4@ 50 5100 06200 epntlgugus arglno ag_lé substitutions
relativ@(d, antd, acitd, 1-20 of BEQ m&onaxn [o} btmér SHPOLLS ofethis BMbedimeht, a BUNT enzymatic

domalr?gém%r,sg{g‘ g&l?ﬁe@hde\/ﬁavhg éa{;n the%ﬁ d% 314 #%chg QSWZQQOI\% 50, 100 or

200 coggguoggammg acQ@ubgliutlgr@yoreﬁg\ﬁ_ t@mlnogmg %%@E&I,DdNO 10. In yet other
aspectd @f Bisi disdirehtab IB\AETteﬁzyamh@@orﬂéim d@nphsésZQ p&lfpeplifd Haldnd@.g., at most 1,

2,3, 4%’6 '/aé ggthOJ'BO % 50 100 or 20 con’tl uous ar?unb a%d ’del tldnaae(?%tlve%amlno acids

non-con us am no acl
1-422 p$EQ 1B/ NOE 30.ali qﬂeemeﬁe@@ of thEpetsfingityal BYN@NZ W oatic gomeln comprises 2

polypelpﬁﬁﬁ{awﬂ! e2g 1a6%ars]to1ﬁ 2;03 51 5, 66 7;8, Z) 10, &0; B(ﬁ 40 51)321(?0%9 20@@ontlguous amino
s 3Kl P 5 Sl TUBSTO B 28 PR Lt 3 g emocimen

a BuNT enoinfaéic dersgie congprioés 4 holgpeptideddivimed.g., at RSN, Zaﬁzﬂlrﬁaﬁl € 8,9, 10, 20,
30, 40d52ﬂ§b6‘o%6%h®ﬁ§usaanﬁﬁﬂ a(dg)emdmgﬁs J%%Mvéitg amgné)%cg(s) %t4£%§%%Q ID NO: 10.

1 3 5 6 9
In ot gepets Sl CeRCIsHb S MO S GoBUBEETRS bAQYPSPlGe Tavng e.g. at
least T @) &tdi, Be6,t70 8ad 1002& G040, 5o AP ahfZOGSE@tlbllIbuN@rnlrilibmd_ auditions relative to
aminogEE‘se’f-ﬁﬁs&%%bﬁDNoW' s enbodi nent, a BuUNT enzynmatic

omai n conpri ses pol ypepti de havi ng, e.g., at |east

1, 2,3, 4,5,6, 7, 8, 9, 10, 20, 30, 40, 50,
[079] 10K @iansiéHaticHodnagh @tvaprass B Qoiich Bf & Blstitibiidicu@skin heavy chaln having a
transloc?etrc])%talch/ve%e%tyg‘p%\)r}s%c%%nd% r{%‘eaé? %e b|||§ E[Qéacﬁﬁate the]Tranfport %‘ a polypeptide
througll @rvasieular grgariranestharepexposipg safee W@U iohtpe pgly@epudea[o thgeptoplasm.  In the

variousl bot@linumheurofbxins Fransi&ation/is ,thoaght t® involan Bfdstedd cork@maial change of

e gk R e
to invapfe andits reedidet betie N terrBodThaé g thedtepey chamednd te oempitiinsthe formation of
pores fh tHQl\/é/s‘?c%I% 'n%%b%w tﬂg’chgnéﬂ perrfits th@%t/enleln(t) gf the %ro(t)eoﬁlytw light chain from

within Hﬁrﬁ’\d@%ﬁ‘é Veén‘ﬂen'BtOéE“F avtwsat i %"r?se Pela®i §edlt é’a%(Fﬁ ngct: Biol. 5:898-902

(Octobacia®s). 1- 422 of SEQ ID NGO 10. In still other aspects
of this enbodi nent, a BUNT enzymati c domain conprises
a pol ypeptide having, e.g., at nost 1, 2, 3, 4, 5,
6, 7, 8, 9, 10, 20, 30, 40, 50, 100 or 200
contiguous amno acid additions relative to am no
acids 1-422 of SEQ ID NO 10. In other aspects of this
enbodi nent, a BuNT enzymati2¢ donai nh conprises a
polypept|de having, e.g., at least 1, 2, 3 4 , 5,
6, 7, 8, 9, 10, 20, 30, 40, 50, 100 or 200
contlguous amno acid additions relative to am no

AN Y NI~ 1 ™~ R 17~ A N



[079] The "transl ocati on domai n" conprises a portion
of a Costridial neurotoxin heavy chain having a

WO e@asb36@t i on activity. By "transl ocation” i SPOEEAL008/080570
the ability to facilitate the transport of a
pol ypepti de through a vesicul ar nmenbrane, thereby
exposing sone or all of the polypeptide to the
cytoplasm 1In the various botulinum neurotoxins

[080] t ﬁ'ﬁéqﬁrlnﬁ’ﬁsagddogleqhéncter@qgéqqraﬁs%cb{b\ﬁ%éﬁ%tlﬁ@ paI]tI!)P%F ﬁ{e' Igotullnum neurotoxin

conf ormat 1 onal ange eavy chai n caused y
heavy ghain is kagwn g trpﬂqe w‘ §kiljimthe ﬁxg @qalegqywéhos?ﬁ\p@o acid residues W|th|n this portion
that are Grdvar toik ieestaltial édrangferriag e atssidaationnactvity arcalsb k@wn. It would therefore

be welmiminathg ?bilﬁ%’ oftolﬁg N?ralﬁ%rg]sﬂﬁlh ttnaaelrﬂc fo?fexa%?e P}I&Y@{o .ai?urgiwl%ccurring N-

pores I'n

termlnwpg @@If oftthg keayy gtﬁag@f'g@y (pﬁtl@esvatrlﬁ@s esietien {etqyys t)rh@{ostr/d/um botulinum

neurot&rrots@tﬂmétsla@ éltrﬁﬁﬁloc@ftﬁll Horhdir) or Wb tdakign tahem@e@kmsqrmlsbcauon domain by
cle nto t

allgnlnp\gﬁ'e Prlm%}/ %L*enceé 09){ o@h%@@abﬁ%ve(sc%‘?% éarrloi%gﬁivy[%@fﬁ and selecting a
conserfye ReiTiano tra@sl@atmqame@ceobaqeﬁeon reanrsrvsd a2 miom -awisld i Retarifyg steric and
hydropP@Hitity @RarBEtedshEs HRBldeh kLT, MPEELL OXi N heavy chain is

known to those of skill in the art; additionally,

those amino acid residues within this portion that are
[081] k moanotheo asrectesf Sha inveritioh,cr modififceClostrigjalttbiin torapristodabarbra Clostridial

toxin tt%ﬁélbééh(grydcﬁ{a% arl\§ﬂ%eh MM, thletteer‘é:lldgtrlth?l’bﬁﬂ QE%I&QtldPﬁJolmam means any
thin the ability of one of ordinary skill t he

Clostrlgllalt tOXIf] Cﬂolygipélﬁwtr@t c2p eéfﬁl')’lteoihet ?@slﬁ%ﬁna? éfqpyofote% ur?t(pilcﬁ\aon process that
mediathls eTloativedl tarpligidechhml frarsfocdtion. &gy acQlstridialf togin ytrabklocation domain

facilitaLe%tqhe?/ﬁ{oi/%t g‘ gsélgétr% él'%)&n FI Pléﬁaqu)racrgl ogtrfén% A and encompasses the

I num neurotoxin s %gg as tran ocati o
movergRiingf A, Clostridiyl tguRilight eheinaihaueldis ”telnl?f?é‘leo@at”ﬂé‘f?”k‘.iﬁfn’aﬁsﬁ'e into- the
cytoplddyh &l 4 gl NGori- MGt éxAmpbKs saeatmmmm @dxint tha&]slNcétleﬁ RbMaih include, e.g., a

BoNT/Ratlra\ﬁglgca?gn tdgr%al\réa” ollkﬁ'/gu?ran ca oarl1I (rJJomaallrpda ?)%HI aqusl%catlon domain, a
pri ransl ocati on Seq énce ASdd

BoNT/@oiirfg'@pQ@Qn a;l«ﬂrﬁm @CBQNT/Equ@pﬁogeylon giog_qamc agBeNT/F translocatlon domain, a

BoNT/BUAhOSE0EH §dntain, %%N&QIa?Qbo%hbrC&om \é%!NTttFHﬁs@(%%#e&s}@a‘in and a BUNT
ect of

translo%ztts)gtdro[napal 8418 qjﬁ’zrﬁt qxgrggles Pf a gl(}spldlag%&pggp? ?c&tl%rr gomaln include,
eg. amumlanld$ #408713 ¢ SEQDD Nﬁbmaanmno Ails#4286hefrSHMID NGie2, aminmacids 450-868
of SEQ % ﬂétﬁ 'a‘m r%l acﬁ&&h@ 854{ @fr@d)ﬂ::)altl(boﬁ aqmc@s 45?@1]750#5@0 ID NO: 5, amino

al Xi n pol ype can_execut
acids Wa@ﬁé |°B%%<P |'%H ?eaﬁ"'&a%é“‘? ﬁ%s& %Eé% ICMO: 66‘5’§§°Fﬁé?8 -881of SEQ ID
NO: 8, raathoaxdicels 482-857 of iSEAD NG 9| a‘ndlangi‘dacmba%}&t?r(ﬁ@ﬁbdbato ao..
Thus, a Costridial toxin translocati on domain
faC|I|tates the novenent of a Clostridial toxin lig

[082] -Ad4ilestridiat toxig t@ﬂﬂ%@b@ﬂa@?@*%‘ﬂ“%o%ﬁ@%@@%“@%e”%@%%Cﬁw””g Clostridial
toxin t@ihslacatib®abrmaiflivafiantsDXudh 4d, @Y., Clbalidial ttbMirdtiglsidchtdn domain isoforms and

C|OStrI&$|np)Xlﬁ a]nsn Ilg% rdgr(r:]%bl 4 t@;geesv%grh %el\tgrapyn%gc&}rhg tCﬁXsﬁjroop a]I %xm translocation
domain gsafignts; r%’ﬁ'_@l&@c&tg OF’P@@W@F'Vﬁ @lﬁ%trm@letpx'e.tga.n,sl%@tl%mmm variants, non-
consertvétﬂ'@ Stﬁgﬁ(ﬁléloﬁxﬁ OffHsBcatdn BRINEIB vbrf a@&s | )i NoF® rfﬁa'ngloca@on domain

[Cl t I ti [D t I
chlmer&‘srﬁﬁ Yia CI(glsrtra oc%&apgﬁc@?%r@%a&iﬁa a&g’ﬁ,ﬂ ereé)r %?)?\W?C%% |nat|on thereof.

transl ocati on domain, a BoNT/ G translocatlon domai n, a

[083] TRMS&J ABelhoGRt {ehh @B@Fﬁbl@l’ toRin Ei%o&aﬁuéﬁ‘%%.ﬁwa%ht whether naturally-
domai n, and a BUNT transl gcation domain.

occurnﬁg Ar pqr}ﬁattqrrﬁ@ Oé%rllﬂgl, pganssa gloﬂ Qj’g,\'tt%'faﬁfaé]sloi%'gv Homaln that has at least one
amlnotablalmbrmeeftdnome comespondinycregide of e glisclosanl neferemcé dsquences (Table 1) and

can beNégscgt]e% |9 eﬁgrg al{j: : C@Q é%e %%I[S&o d@% égq?%é"?\éhﬁﬁgfe%fncesgéauleﬁge Unless

expresglyi tﬂ‘§'°ﬂ-‘% gtatrigipl §E® Ienggation  domainnyariapisdysely 3togpracte  disclosed
SEQID NGO 5, amno acids 440-866 of SEQID NO 6 ,
am no acids 447-865 of SEQID NO 7 , am no acids
458-881 of SEQID NO 8 , asino acids 432-857 of SEQ
IDNO 9, and amino acids 423-847 of SEQ ID NGO 10.
[082] A dostridial toxin translocation donain
|ncludes mﬁthout limtation, naturally occurring

~ o "



toxin transl ocati on domain variants, such as, e.g.,

Clostridial toxin transl ocation domain isoforns and
w@@ensi3dh al toxi n transl ocati on domai n subt ypPGT/US2008/080570

non-naturally occurring Costridial toxin

transl ocati on domai n variants, such as, e.g.,

conservative Costridial toxin translocati on domain

vari ants, nonconservative Clostridial toxin

embocﬁrﬁmgr@%ﬁénﬁqthgpé%btﬂe Yt%rtlra"?\glt)psatlo%@?tof {h‘é'lﬁl)xﬁa‘ﬂérll Brocess that mediates

transl ocati on domai n chinerics ive Costrid
Clostrigligl foqn ¢ Ilg%tnglb"‘awctgﬁs@?pteﬁnﬁﬁ%nqwl%%rﬁxgmpﬁ%r%gpNT/é\r traé’ﬁgc;catlon domain
variantC@iprisied araino tahies e4d-873 AFEHQ WsNOsedillharve bnigadt bee bmrnmamd difference,
such asq g?sér{érﬂhggcd %%ﬂut‘o%a&%tl&‘?@édgmorq %g%brﬂ ae]\f%{ t'oqmet amlno aC|d region 449-

her” nat ural | yoccurring or non-natur occurri ng,
873 Ofr%é}]@ NO:C é@PNT/@I teanslpgsiieth QW%‘S@”@E@PW@W'WF%a@q@#Z 60of SEQ ID

NO: 2 Ri@ishadé al 1I88% bn®BAINa ALIA Qife&hek, Shange el @maii® acid substitution, deletion or
addltlo%ogs!‘ go Cpggddl( t?g(Br e%h%nac%f refc%lgr? 4gé g%do?grﬁlgblé)gl(llsgg nCeBoN'I't/C1 translocation
domalm d@ﬂﬂnt tgmariging ReinporaidsstPOrE@s ref) SEQQIDONCO B wnlhmver%fl@rsén@eeammo acid

differeREUSRHGES; e. Mnéﬁﬁtﬁm(@é@% @@(ﬁ[ltﬁtldnngtﬂﬁﬂf? %Fjadogoﬁsésrdompﬁrled to the amino acid
1.on in variants usefu ract
coion 138 BB (LSRR} a0 £8P G BRT SRl bl RGeS acia 446

864 ot SEAsIDoNat # orill ivepabbfeasthmnei anviox iacig tdiftenenpe, oseB st legt, an amino acid
substltmﬁf#lI @él@t%ngr %%&lﬁdnmaélco%%écptd ﬂhgmn r%héadlcnrebfbﬁrﬁb @@@Bﬂ 8% ID NO: 4; a

limting exanples, BoNT/ A transl ocat |
BoNT/G e o ) PEPR 9 AR e 6 D470 SRR G have at least
one arhibb DA differandel suzhwe, ag éresﬂmﬁo md‘tBSLmBﬁtmtmnaiyldﬁordbrfédﬁmem @€ compared to
. t . i . "
the anﬁrﬁ%gc@%%o% 43 84?%f§'§?1®oﬁt he % %lgﬁg)F t%élg&élo?ghrﬁalhgfjﬂnﬂ comprising
amino gipigs 440- é@@ﬂ?ﬂi ) NO: 6vilBbaE/ 3 Iqaptaens] WwiBr peh difeieasen such as, e.g., an
ammo\éa;aisawtmm@rméieﬁdm aABNIGH) a8 CbiFlsarddl-t86 Qdino LK réddbrNE20-886 of SEQ ID
NO: 6Wé EB%NJF/%\rqt?an%{o%alot%rggjgraglﬂev ﬁ“ﬂt rc}gr{]&l%lng agﬂlrgof ?ecrlo%n&% 86% ?EE@%D NO: 7 will
have aa@gjsttoh@ﬁmlnagc@ gitfpeenesd sgq{m qsh@g ani aoing e¢id syhstiflignn, deletion or addition, as

compa4éh2t08tﬁ£)‘éfmr§EQ|d fagk442-865 af BEATINGIO17; %l;g%r@lgg&éﬁs%aanon domain variant
ona var.l S 0]
compri B8 RSO S P AP-HEVE S Pty W8 Bt Cae e T e, sueh s,

e.g., agaoinoajd ibgfitytioandedatipmor aitlitidn,sashwimpanat itothe agwioedadidoregion 458-881 of

SEQ I@% t8L Q@aN@?raﬁ%%ne&n{a% JREnt&Bin r‘?slr%Ca\nQnJ 5(96504332%9 08§§Q ID NO: 9
E NGO BoNT/ D transl ocati on donai n

wil gt Ie&‘%"”@@ﬁw}ol i eI 51 A IS 94288 AT FURSHES qnEsiagon or additon.
as corpantd fo thaaeniret adde@gion aae-3aMMbhSEQAD dN@li ; faed @NBENT Barlocation domain
| t | . S
vanan@%aﬁpﬁsnggnamlgg a@% Eéa%r%g og S§5q2 NaCquE]) (\)Aﬁlgrga}vg%'t gg%tg)ﬂe %51&10 838 2 difference,
such agfe. BEO qrmnq\ﬂyld bestltatloBochtl@ prraéiﬁglpr@)@alcprawr%cg%henammo acid region 423-
847 of GEQI IBMO: @oNpri si ng am no aci ds 423-847 of SEQ ID NO 5
vvi II have at | east one amno acid difference, such as,

g., an amno acid substitution, deletion or
[084] aﬂktﬁ retgnizedby thospeirskd int e @ﬁéhaéwitfm eagh ¥ratyngich frlogigialgaiin there can

be natQﬂcaIIyS&Q.nlrlﬁb NQstrlélaF toRn BQMJCEtlJnrcﬂ)ﬁﬁin%ﬂéﬁtQ thal@fi& Bmewhat |n their amino
am no acl

aci sqiipp o R g PRI AT g it e presenty
five BQNTQA subtypen IBOND/AL B AN TéAR SOINT/G8.| BN T/ Adle hreet BadNT /Ay, with specific translocation
domalﬁggﬁggeg hoAs Q;gﬂm@rgﬁgy 1890,t NGin@ ALiA YA WnbR IbAPardf - &Bfher BoNT/A

BONT/ G transl ocati on donain
translogation Qﬂ'ﬂ“a'E SW%}‘H ﬁ%g*S%ﬂﬁeﬁ%i” 405 §EN 13ty gccafrlng@@sfr@ak@m franslocation
domaimivhiianti areanat anly eGlsstridial eoanmitransiaaiich donfdire pexdoeed Isue maasally-occurring
procesg glcl’udl \%FHOGP Ilrﬁﬁtlgn Sé'|9s°tﬁd.!;}%§aﬁ’ Qr’anggéaﬁ Cﬁ g&nﬁﬁ |sof<1{r_}13 8Dé%duced from

as corrBare e am no acid region
a'temaéiYe'BSEﬂfqd[irm”ptP logtriciaiNgint frafisiorasien dppain &eﬁmpre@me@ﬁr spontaneous

conprising amno acids 458-881 of SEQID NO 8 wll

have at | east one amno acid difference, such as,

e.g., an amno acid substit#tion, deletion or

addition, as conpared to the ami no acid regi on 458-881

of SEQID NO 8 ; a BaNT translocation domain variant

conpr|3| ng am no aci ds 432 857 of SEQ I D NO 9 vv| [

o o o, oy o o . o - r r o o



as conpared to the am no acid region 432-857 of SEQ ID
NO. 9 ; and a BUNT transl ocation donai n vari ant
W@ impHsBsmg am no aci ds 423-847 of SEQ | D NO ROT/WA1008/080570
have at | east one am no acid difference, such as,
e.g., an amno acid substitution, deletion or
addition, as conpared to the am no acid region 423-
847 O SEQ ID NO 10. [084] It is recognized by those
mutatlg’ﬂc al%('ClI(JstrlHigl IoQﬁ t?a{nglo&em@ﬁ d\éfn&.h'é&b@?&h ﬁeﬁa%ré(lﬁ’/ oc@ﬁrrlng Clostridial toxin

Clostrid toxin here can be na occurrin
tra”S'O@ttS@thfna'i”al’la“ft‘%%?%f”t”Ft%S’ﬁs']‘ siantaly él'&?nﬁ"]’? m%meaﬁ% theyrgfggence Clostridial
toxin t@dhélbéatiorsdomeavhad whith thi @iaturgdirotm rring iGbsg gl BRI @ranadtdti@l &mnain variant
is baséon aMﬁ' aan‘é ‘Jhgstﬁ"utgcﬁ’ogﬁe ‘%‘&&%ﬁ%e”&%uétrb‘?aﬁ Oxﬁf'ﬁ%kglbé%on E&ﬁaln in any aspect of

are present
the preBQN-[rmmtlonBoﬂNﬁty@lly %W%@Iost%Nthrargp@tlBa Nmngg var\ﬁn{ may substitute

one orSEE bhiné atit e ied QeRiré HRind asrs, thrsetmtmtrassmn‘ab avitid) ur or more ammo acids,
oXli mat 7% ami no_aci d.identity when, ¢ ar ed

five or nPdD? rglno ﬁﬁ.}le& %rrmé)rr]es rBIE% ICI%Sn 8Frré1lorr? Sub(} aC|ds Qd@r more amlno acids, 40

or morR@nmiiorAcids he) eremare amap @eid$ pry109ce unore wgan:Ia@ss ifcpr@liral reference Clostridial

toxin tltaﬁs%crétl&{ &fhﬁilf&ﬂ%hl@mth@mkeﬂy Y&dukrid tCIosﬂ%%nﬁ)xﬂrﬂMnslocatlon domain variant
a OXI nsl qc

is bas%at up%t rall %%:Errl E}?@trl F"ot8’él% ans?%%qu%awaln vweerﬁ 8%“ alsa/ su%stltute at least
10 corttigynus aingracid€lad isbsti 18icantigtiausi aming aoivs| @ dersi Zhcontigwaiusamino acids, or at

least 255&)f1ﬁHuH§s %lﬁg Q&&Qmﬁm ol @*e?&%@@idsm@’aytb%ﬁltr’aﬁs%icatlon domaln on which the
transcrip Aostridial toxin translocation do

natura|ly86qcafrlﬁg %sgalﬁb%mw)ar@lﬁﬁﬁ{lp%ﬁ@@algﬁﬁp%ﬁtIl%ﬁasgﬁdthat possess at least 50%
amino @kid Sdentitgl] &% b@kb mcit ridengty OTF% amrmodaoﬂa:uemtn:yuw/y p@Bo aid identity or 95%
ammo%@i!ﬂ w’eﬂtlltxlh() tRE Fe\“grér{cg%#ogrfa@ tgkﬁlkr%slotc I r(‘ianBﬂ ﬁl\/\ﬂ%ﬁttﬁe%turally occurring
ant i'n substantal the same
Clostr'ﬁ*a'ﬁ??@rtraasbﬁqﬁ'en Aemahn wieat '@%tﬂrl di aI toxin
transl ocation domain on which the naturally occurring
[085] SA%(S)E 'I’lmﬁji]ﬁ?lexatmo I g)f éh S ||y?cct%5r39¢‘c%s %Iq?x\el/a{ée} eBgatlon domain variant is a
Clostridiplgigxin itrensidcatiqpxdomaliny isefeinpeuehiasne- QOMQNWAIUWC@S’D@WW” isoform, a

BoNT/thraﬁsl&agtﬂrﬁlﬁﬂféﬁn |s6TMrtﬁﬂb|BbNT/Oﬁtt%§IHéa%brll HorfMi& lé!’)ff)}nﬁ]ga BoNT/D translocation
I Al n rans| ocat |
domalré Lﬁ?&rmt ﬁth)Nﬁ?gt%’}S'oﬁﬁtPg maﬁblsg@ na SangP&B}éatFan%B?aélo%H{)rﬁgm isoform, a

BoNT/&clratslocdtion elomain isoipen, aaniTedT d@nslecatifrodemain ispfore, anBaiy translocation

domalﬁ%oﬂ)?rn g,l,d\/g %NTW\%\%@IO%@QO@% q§7foanenA AostiidiF tc@dﬁI %slocatlon domain
nmore am no aci ds nore ani no

|soforrq6argfunﬁtiﬂnén éH!?s[t@tl%Jbll ta% sarg%) nannmseth%ﬁ@fﬁsn%cﬂagm%?l tq)gtotranslocatlon
domai@bn mAIcE trentClogridit itakdh tFanslntdtibe doredie isefoere isObassd, randicah be substituted for
o oA SR B SR P e Lt on
variant is based. A naturally occurring Cl ostridial
[086] tAMtlﬁbrtrroamB]htm@EHxialﬁﬁleﬁaﬂai atof8lly Godtirrif@ITloatrigal fhtpsSkdnklotaion domain
0 _cont |$g';ouo§psn m no |ds at Ieast 15

varlant |s 8%str|d|g1 toxm tran mal su €. suych as a translocatlon domain from
a} r] p fd corft juous am no

SUbtypa(ﬁO(ﬂ@'/MoBO'&T/A? e%@fT/% E’@b'ﬁtMg 9%50"&%@@ Henstpsationsiemenefrom subtype
BoNT/Befﬁfl\ﬁ'VEQG BeNPBt Hl\}adalnﬁlanot MWB hﬁm&h&ﬂ@t 4 @ranéﬂ%aﬁinrﬁdﬁﬁm from subtype

cont B0 BRTR SR e P bt Sl bz cue gonies; ano

a tranglecation BOPaiafiomosustyipel Bodleiitl i ByNT/BE(}B(a\iﬁ/H’%ara;bBQNT/H A Clostridial toxin

translo'cgtﬁ)ﬂtdbﬁﬂm SZQ BAHN A& & shgsﬁemtlbl‘yythe SR8 ATHRP a@@Hedreference Clostridial
dent i t 5% am no acid identi 'Eﬁ)fﬁg???”&?e reference

toxin ”él"%%ﬂaf“? %Pa"t YuVhch ‘ihﬁr%qsﬁ'é'é‘{ fgR g MR SYRYRshis Pased, and can
be sulrstitutedatiol yheotauence NEjosBidis ttexird irans|dcationnddmaan 8l agaddpect of the present
irWentig,?_main variant is based. [085] A non-limting exanples

of a naturally occurring Costridial toxin

transl ocation domain variant is a Costridial toxin

transl ocati on domai n i soform such as, e.g., a BoNI/A

transl ocati on domain isoform a BoNT/B transl ocation

domain i soform a BoNTVClI #Bfansl ocati on donain

isoform a BoNT/D transl ocation domain isoform a

BoNT/ E transl ocati on donmain i soform a BoNT/F

translocatlon donaln |soforn1 a BoNT/G translocatlon

L o —— B ge— . L o



domain i soform and a BuNT transl ocati on donai n
isoform A Costridial toxin translocation donain

w0 s@Posisscan function in substantially the saneCTERAIU68/080570
as the reference Costridial toxin translocation
domain on which the Costridial toxin translocation
domain i soformis based, and can be substituted for
the reference Clostridial toxin translocati on donmain

[087] ' Rs @g% I‘?éé?@(%ﬂe %frmt #6?1 r%’ftﬁaﬁl?%%cdrﬂ}ée(]ﬂgétml t&)&ﬁt@&]nsf%@é?lt)n%{)mam variant”

non- | |mt|ng exanp a natura occurrin
meanscgny &gsirigjahioxip HﬁﬂsﬂPC?M@mat@ﬂqdaﬁeddedh%a%P human magipylation, including,
withouClirsigation, dilatridtadtokin tiansdtatiancduinaing pratres dbysgedbgehgBEeing using random

€., . tr | Lon.. i . Y .
mutag%geﬁﬁ /o. t"atlﬂgalknd}a%gr? a%% %&H&%@lﬁ&ﬁ%ﬁ%@hﬁ?ﬁ&gg%gﬁs %%}!Eéél by. cher.nlcal
synthe@p.d}l@‘q—lmtﬁ]gieegﬁn[d@an{inﬁnf@térmlys%yrypﬁécgétmplgq_xm trams IgItipy gomaln variants
includSENT/ Enbérvative rﬂlosﬂrrdﬁil ﬁ&NWraBusﬂ@d]@ﬁ Ao@inyakirits, anon-conservative Clostridial

toxin tt@n%ﬁSl ocatrlnaolrl? vgr?a s glos{rlgm %ugtr%\ﬁsﬁo ?cl)\nrr(/jocr:r:]LaDréL chlmgrlc variants and active

ClostriggalNPfirtansBeaNPh E@naﬁﬁam E3; and a transl ocat i on
domai n from subtype BoNT/ F1, BoNT/F2 BoNT/ F3 and
tridial toxi ra | ocation in o
1088 SBES et PO BoPHe CR bR B P HE LaR A R et means 2
Clostridigl toxXietrarsfoeation clem@h disat haglatd¢ast onel amiba agid substituted hy another amino acid

or an Qﬂﬁ@b(ﬁd Qﬁbl(y&"th&rhag Q?Iegt Qsd Et‘ogér@l snﬁl%)r( 'tJ‘thgtrcﬁ‘%l d?l@i%\l' dino acid from the
domai n subtype 1s based, and can be substitutéd for

retereAeR PRI G RSP BEHEh APHRNCSSTAE { 8 D oIS pfagertes incluce,
without fimigatiyn, mlactsuz@ftomdgeappy ehege, hydophdbicin. Hyo&philicks, Ilps;ﬂﬁilmty covalent-
bondln?%gr?e{c h (5}8 etanomjln téJE@} acgchgﬁlﬁzglr%%ﬁgy gfﬁ)ni,tl Ké g ery combination

ocat
thereoty BsspReaaYe Pl?ﬁ‘f'ﬁa‘ttF”Sl’ﬁé‘?@%‘%&?i'%‘nd%'w%'abtr@ﬂdé@ﬁownt fyibstantially the

same ﬂhﬁrﬁheabsﬂth9fefé‘rlalrﬁ‘ﬂémldml'diiaDld)kla'trbﬁHIbcallthJoHﬂInl't@ thMhtttﬁHJdd)hservatlve Clostridial
toxin translacazf.l 8%rha|rg:I vgr?e{n l|sdt|)aas|ed él cre]\n tbreasrtlﬂs)st?uq qt % e re Inrc}g Clostridial toxin
enetli C eng n eeri
transm@ﬁtoagieme@ irearbraspest pidheapresst imgmtlarhd’\ @Pr@swtivg Cistreliskioxin ransiocation
doman‘i f/zﬁl'éﬁﬂ rﬂé?ya;*,dbgtﬂutg @ﬁ@bnrﬁor@ra@mdf&ﬂjsbﬁho%lﬁ ﬁﬂ‘r&&hm@ﬁ(ﬁ]&h @#eSer more amino
non- nat ur a occurr

t
acis, IR PP S ST S BAT? GO Y& UGS, 20 or more amino

acids, BAoF ndes arelng acidg @i e moag amimo Geids,t 30i @i nadre agioracids, 100 or more amino

acids, Blr @d@%rm érﬁlﬂo gaﬁ@frcﬂn H@rréf@(éh&a CIBSHgi& W?a\ﬁglt)ba\flgn domain on which the
do idial toxin translocation domain vari an

conser@tygtqtps&ﬁdéﬁl tqu?.pstop%tw&d&ggtnl %la@olﬁéqaﬁedchﬁrﬁ’pp?%vatlve Clostridial toxin

translo¢ation addnsaira natiaat tcav alstl abstititd i al ledsd XlONcdntiguess @oaid acids, at least 15

contlg&%gghfhofarcﬂgrg%r%?t 20[c%ﬁ§uo aﬂflﬁggc@se ?étqeasﬁ E@c&n% tBus amlno acids from
conservati ve ostri t oxi n transl ocati on omal n

the rq/eéﬁcgnplostﬁ@al @xg @PW?‘]‘QH‘I cpmry@xq)rh V\thfcan@poeoons?réﬁlve Clostridial toxin

translodgtivai ddmb hatarikiass Bdsel EBstposstss afeas 50¢ ﬂm&bl bSlH lidewtitg,d639% amino acid

identit nlgEA;haenﬁlnoag%lg%eaﬁ %59& arﬁlno %Erll 0 en CIo(rjg a3 aC| lderlﬂ"fly toathe reference
Yea pr operty A

Clostrgial tmsn UL S A S i caznserg@twe ORI A translocatlon domain
variant it #8840 SiBh-iin i@mpﬁés&@ %Lt%ﬂé‘e@va(tlu_@@o@trla-l)al tokif @ERIRStIERH domain variant

mcluda{? oepggfr;%%%iatlvg hilg@ ”ﬁ@fﬁﬂ%ﬁgﬁt% ngl { )a/atr;aﬁgdf;%ﬁrvﬂv&%soyﬁ% translocation
domain j }zmphlsj |meqvvatlc@vacbhﬁm&)botn@hsh)gat@apagnnaly variants, conservative BoNT/D

translo'@ytﬁi)ﬁ %%Q.nb/grhﬁ*ﬂsn gor%@@@t‘ﬁ/'et%NT@ W%baﬁ@ﬁ B%Iﬁ hriaRlsORGEL Vative BoNT/F
of or an%/q nbi nati on t her eof

”a”S'OE%tI%éjPU‘ét“u ‘(?@arﬁf FOPFS G B‘PWPHWF'S?%P%E%‘P?'BHar&GﬁaF‘P{‘se”’at'Ve TeNT
translogation @ninaio aaridntsn cdrisemativa Batiib$asibdatdn dontaivevasiant® an@oreservative BuNT
Umwk)ﬁbhggm&ﬁgazggce Clostridial toxin translocation
omai n on Ich the conservative Costridial toxin

transl ocati on domain variant is based, and can be

substituted for the reference Costridial toxin

transl ocation domain in any aspect of the present

i nvention. A conservative @Glostridial toxin

transl ocati on domai n variant may substitute one or

nore am no acids, two or nore am no acids, three or

nmore am no acids, four or nore am no acids, five or

~ N o o



acids, 30 or nore anmi no acids, 40 or nore am nho aci ds,

50 or nore am no acids, 100 or nore am no acids, or
wWQO@0s538mre am no acids fromthe reference C PSL/USTNGDSOS70

toxin transl ocati on domai n on which the conservative

Clostridial toxin translocation donain variant is

based. A conservative Clostridial toxin translocation

domai n variant can al so substitute at |east 10

[089] CRQLé&!%Hﬁn ‘rfﬂgtgﬁn %h génset@'é\tlvlemtndtlaﬂo?lﬂrt]rtahg&:gh% (ﬂ)'rnaﬂp\/anant means

acl d at | east cont | guous am no acl ds , or at | east
a Closgglabt@}qp |”@’ﬂﬁ!ﬁ?§t'%rﬁoﬁ@'”al6 |W6§h f1}%tdeatsh%ner%n|@q @%@ deleted from the reference
Clostri@Gblasitin irahisktation domaib banaico thathbo-nordenative Qiostridail ©kin traeslocation domain

variantC 9 Bac’s%{jyfstait Yegst((;'ngs'dtntri1 da'c@'adh&f(t'orthet Je?ellpe?ttcg %&g@gl tgtgmenglocatlon domain

possess at am no
on whtctuéntrrqn;ﬁon%%'\eﬁﬁlﬁﬁma@ut%n HRASIOFAtiPN domain dnpasediasidy at least one amino

acid id §l@sfititty by 3hMha@nifo asid @r bl @firot dtidanaRUn&AdaE naCiHdre any property

S|m|Iar % tltltgt: t1yt t{eoor{qlrngl E\r%}cngraec%c rrgtﬁes’tre{erence g}os?(dltal toxm translocation domain
In on erva

sequer@led's“talvle dt ah rtoovcpnﬁetvrata\rescleatamaldnx"dtrmmattpardoantn yagiant can function in

substaht@a‘-’rl? the SNRR-thdnfittdsNBe RYAIERE Qﬁosﬂfdlaﬁtoﬁlﬁ rﬂr%ﬁé‘ld/c@fldnvcfomaln on which the non-
ransl ocati on. onal n %arl an

conserv:?]te/e u(ggs%lc@al d(gX?nX Iggrﬁ Oé:?t\;)gt ﬁ?‘{,”@ r’Besthﬁp AISt teasﬁ | %’Ejafa]notﬁe substituted for the
referergbe n@lpsiridialr osint tsgnslocatige rdpaninvie BoyNFgmBct patisl peagnt gmvention. A non-

conserqgt%'dbs‘(r@t‘a" ﬁﬂﬁstrangl&%%&t M&ﬁéw‘(@ar%ﬁt\g\{qa&e %b%éﬂe'a@r{ho acids, two or
donmai n variants, conservative BoNT/D transl ocation

more YRRty f¥FeaRitradre apReSrnPY Or BIITTIENS AU Ml YR amino acids, and
ten orchadt@iaminvaddidarftcdn the oafeesnva Clogeid Boitih Frahsledagbrodahai®on which the non-
conserggtpglcrbsyr@rat @an ?mn&&gﬁ&r%ﬂtaﬁnv n%ﬂ qu'\”,]f)a@eé r ﬂrh%h 9&%{; vgtrt/e Clostridial toxin
n varlants, conservatilve ransl ocat
translogefieRidAmeiarRHANE §an RASRA O] BOTeAMIERAFUS, e IR ER 2cids, three or more
amino GG fEur\ba moPd) BiBino &Bids, T8 SE et arvifo BEIDT ahd mrm lafiho acids to the

referen,cerTElostnglglr Ito@arr]tt ?ralqusgtkonA%o ug“led hev&h(leclhn het rr‘tgn -CONS rvatlve Clostridial toxin
on-conservative %aOStI‘ 'H OXI n transl oca?

translog@tmmﬁm@lamam s hasethsA aor@p%erw:ptﬁ'e &lostrigial fexin translocatlon domain variant

may s&lfs@t'ﬂﬁe' e inffe HiAMBIaBids, twdVdl mBreldmird aél&aﬂ{reé)d')}em&maﬂﬂno acids, four or
eleted from t%de ef erence O ostridial

t
more a3 419 G 0B AT SRk oultck "ERG PO SEEHCUr R g acids, 30 or
more dBhigsagidsdf@dr rha® aminbragids, | S0 ea mosrandoeradias, Y& ¢ramdre pwino acids, or 200 or

more m&ldsgr)omatﬁe te e @ﬂ)@tn@ﬂ] 88N %sﬂ)cﬁ%ﬁ%gmglﬂ oFt Wﬁlch the non -conservative
ence Clostridial toxin translocation do

Clostn%Ift@Hn frﬁgl%%twngawggrverﬁqt ’\?é)aéfdos'% P‘P%?%Pert’%')\(? ICl‘,lostrldlal toxm translocation
domaiit vaia®t carahls®Buldin®gi a1 1é5t basediguas ainabcidseas teastns contiguous amino
acids, %F]e@& ﬂ)céo(ntl Lﬁ)u? léFn‘mol Jctgseg' leegslt]%') r&gﬁtégﬁgﬂsné)m ﬁ&'agdé)ﬁorﬂrthe reference
am no acid does not shar roper
CIostrlglpIﬁp)flrhtraqs@cqtﬁaporaqz|n pﬁ yhlétp th@lnﬁ@-por&ﬁﬁvﬂye é?dqsaldfa'l t@ﬁ"ﬂ frhréslocatlon domain
variant'i€ base nagt pokdess 4itil€HsB509%t axinb atit arRAtlitp B3l é?ﬂﬂncdékfﬁ_atkjtéhtlty 75% amino acid
|dent|t¥ %g‘y ean (l:nreoaa(r%jl @eét?iy]%%?@gprngn% a(c:zlg ndse%{ t}(]?otthe refefgen%% Ioéﬁfd%‘ntoxin translocation
domairy @bgf(tmhlt thg|np5y-ccpr]$grvgta/ﬁECIm§r|t\:hﬁérto>qstr@ﬂq;@cat@pgjomqmevariant is based. Non-

I|m|t|n9q”@$ntpreb @F alnok-erisBrvhtiva tidsarRl torin t@ﬁﬂ@daﬂorpﬁbm %?laﬁthﬁclude e.g., non-
oxin trans

conser\\/%tl,ve a%{?\ﬂ':’/% trsgg%catlonaaﬂn%rénvag@ttss dl?gtcf)?sl?fv@ vefg lllf/ﬁ translocatlon domain

variantsef mneceen@liost BoNIi/@l  transionation aeingio atvaremtsd o neti-¢pnpgrvative  BoNT/D

translo@%n@%ﬂglﬁtvaﬁgntst héh- &fn@é@dtlt/e BBNﬂEttﬂaﬁﬂocapr%mﬁéMgtn'oN Bonservative
Jostridial toxin translocation _domai n variant can

BoNT/E gﬁ%sﬂ%’a?ﬂﬁ‘éjog‘ﬁ'”ﬁﬁ?@tsaﬁ?%@”a%r ?&ge BPWGdPnﬂB%O%?ﬁW variants, and non-
consedativd TeNT lragdocationniomainavatisrds, aon-densefvative BaNT nangoaatiorndomain variants,
and no@lgzj.ogé'rv ti\l/ev§u trarngl ceatim&r(?a rlgﬁ‘ts and ten or nore am no

acids fromthe reference ostridial toxin

transl ocati on domai n on whi ch the nonconservati ve

Clostridial toxin translocation donain variant is

based. A non-conservative Costridial toxin

transl ocati on donmain vari a2 can add one or npbre ani no

acids, two or nore anino acids, three or nore an no

acids, four or nore am no acids, five or nore an no

aci ds, and ten or nDre an1no aC|ds to the reference

N__L... 1 o .



transl ocati on domain variant is based. A

non-conservative Costridial toxin translocation
walersioss3g@r i ant may substitute one or nore ani POI/E8100%080570

two or nore anmino acids, three or nore am no acids,

four or nore am no acids, five or nore anm no acids,

ten or more anmino acids, 20 or npre am no acids, 30 or

nore am no acids, 40 or nore anmi no acids, 50 or nore

[090] aﬂ}, UQedaf‘Férg§ thé-%@m Oﬁoﬁﬁé@ t@m ﬁlg’nsﬁ)%étﬁ)ﬁ do%lnchlQne‘Plfs R4 a polypeptide

amno acids fromthe reference Costrid t oxi n
Comp”ts'f‘%ﬁé'le%%é‘tﬁogﬁn FbA&iIgstrigiq! (K é’ﬁ”%“??é“‘?‘ib‘??”@ﬁh@é’rﬂféﬂaﬁ%port'on of at least
one otférgstypérlidalo fo ianoxin aarsloostmhidomaitovithi at leaatr dr@rdropesty different from the
referer%@stﬁgﬁtrldgl ?09(\?1 &&QI%@JUXQ%EMSonP?&t{Ié q \ﬁl h thl?r&/lso that thls Clostridial toxin

tran ocat1 on domai n vari an can al so su
translqc@l@gtdog@mgﬂmp@@ugtlllaqaﬁpﬁlde a@,scgg(’:lﬂcgﬂy fasgeding fhe core components of the

neurotﬁé@ﬂhlit@UQlé%s@ﬁbﬁwat@@ bAts thuatpahtesate iR Gxeqilihg GHeOtEraANdN@ar mechanism

s.amno acids fromthe
wherefiCh €80 B pri8SA Bl AP T at o Sormi b on

V\,hl ch the non-conservative Clostridial toxin
[091] t A& 0sda0erdin, @ QN Bkiive\asdtidH tdxim t.laa§&@t.ort MM aiPRHRBB nithins any of a

varletyI gﬁPﬂﬂg O/Pogén }Q@H?a Sggogi,‘pﬂ%&% b&ﬁf@pg no acl q)g(ﬂsaful in aspects of the
present @gheartion wltbnhéﬁ%lmhauhwl ai:tlvedimumelngs @20 fadmlaatef thegeleamseof the LC from

mtrace%lé’rs\;ersfcgk z?Ato Er%xéyfb&tagﬂrkﬁltl%éwepeelﬂmhﬁ‘s Bé}tlc\ﬁﬁhé:rh é@@utlng the overall
non- conservati ve ostridial” toxin translocation

cellulaagﬁﬁhaﬂls%wlpeé?ﬁy 3 é)l(ﬁgg@btoxNoq{cPtthtc?Ichlwgﬁﬁ|Sélgst(ﬁe The translocation

domalmmfh)m:ml&emwy&halwﬁof('dlmtdi‘al thixias alte()a)pprbxﬁnb&rysmogaﬁ) B@ino acids in length and

comprgg Waﬁ%lé’cg{ dnac[&n ‘ ;taglﬁg?)’ Res8areh RERONR FLY tﬂg o ¥ifre %ﬂgtﬁ{(\)ﬁ‘? ganslocation
translocati on n variants, non-conservative BO

domain (frops P delastiidia tepdmrdieavw ehaina it got MRSASSEN®E e trpRadocating activity of the

trans|dBatNh \éJmain: aﬂﬁu@%@bé@oﬂ@niﬁérﬁbdﬂ&ﬁdnﬂ@b@ include Clostridial toxin translocation
non- conser vat BaNI/.D tr.ansl o n var.i ant

domalrﬁs comgrlsuggea tra slocaqlog%m? Eh?wr}%}a IFO(%Q: gﬁ atqeasi 5]50 amlno acthss at least 375

rvati ve boO onmal n varil an
amino geigs, @b reetr4pBamine RignFNEat le%ﬁhé%eralnp epidel oRtiPasPasts afrthis embodiment

can mE]GHé CIREHAS S N&s%@é\lﬂ%@ohtbﬁgxﬁbrﬁ&%tntkﬂﬁng@ééﬁbmdmlh A8y a length of,
conser, ve r an | oca
e.0. a0 AR SR O oHEEH J5 b BEar oL P U LURDT BHC A frost 425 amino

acids.vari ants, and non conservative BuUNT transl ocation

dormi n vari ants.[090] As used herein, the term

tridial toxin translocation dorral n chinmeric
19921 g %Py Peptietee alppensTeBodstcan é?&gise%top%%lefmﬁ Rsfoegt identity of
naturalGl-astfingl Cektritiaxioxin tradeishindatonain coiars andnoh-adturbasturéing Clostridial
toxin tpacﬁglbéé?gn %Em?h \Jaﬁéﬁg g i r%t MEOLEQMQ glgg Itrﬁetﬁéagmo@al methods and
toxin translocation domaih Wt one property

hybrid (iefods SHEN 25 Grit 158 pE PEPTEFHTEM NSt P “?J?%i’is tp @giefnine percent identity are
routind grédealire€ atthivthe dedpionsneaskillddialtie: akt, andifiof thd@adhing\Hefeth.

that this Costridial toxin translocation domain

chinmeric is still capable of specifically targeting
[093] t Rlusc &y en carrhgdinent @ BPdifidse Clestidial toxinsticlased i dleeprggent specification
comprﬂ&péltﬂistﬂlalaﬁtﬁﬂn ttrﬁh's?oc@l?iﬁnt ddFdaﬂat I8 dnhsBc® 6tihistGhHobifhent, a Clostridial toxin

translors?tB)P éj8‘n§|:r:1lec!9!5grlssa?£ é‘l "é‘ﬁ\ﬁg‘g ogé%rmgs I?sgli{jéa?to[xtgg%glﬁltlea[lg%%‘nam variant, such
as, e.fhepellpstrididi doxire transiepatiany éon@in ssofarmi qil a Cpsiridial toxin translocation domain

subtypk! #sHofepldpedt oﬂfﬂmnﬂ)oﬁlﬁégﬂ'@ RlostrifBABSn BANsI0ehtioR d¥Ahih @bMprises a non-
of Clostridial toxin ments, conpri sing the

”at“rai!yr%Fﬁ%ﬁ”B%Q{OF‘HWa'd@ﬂ%F?{‘S@S?{ paotaiaarant fuds Etgs Afengghgative Clostridial
toxin tpngls@ition dovaamtvartant, s bdn- dohﬁar\pltlwa/ Cwetritiiblatbxit lressocatidn denain variant, a
C|ostnE|5|5\8>H}‘? @Ili r%er%atfbnglggdtll)ﬁ Béﬂlﬁn temeac @Qsﬁr% ﬁox‘ﬂ%wglgﬁettl[)r? Bmain fragment,
intracell ul'ar vesicles into the cytoplasmo
oranycgigeitiog &1°1%hnd t hus participate in executing the
overal | cellular mechani smwhereby a Costridial toxin
proteolytically cleaves a substrate. The transl ocation
domai ns fromthe heavy chaidgds of C ostridial toxins
are approximately 410-430 anino acids in length and
conprise a translocation domain (Table 1). Research
has shovvn that the ent| re Iength of a transl ocatl on

o ~ o " L,



transl ocati on domai n. Thus, aspects of this enbodi nent
can include Costridial toxin translocation donai ns
w@oimpnsBssmg a transl ocati on domai n havi ng a | epgr/Smwbg/080570
e.g., at least 350 am no acids, at |east 375 am no
acids, at least 400 am no acids and at |east 425 am no
acids. Other aspects of this enbodi nent can include
Clostridial toxin translocation domains conpri sing
transl ocation domain having a length of, e.g., at nost
am no acids, at nost 375 am no aci ds at nost 400
[094] aH‘l [RECtaY qabedimenit amsdestrigit tar nikenglopalien fem) RAVrigss a BoNT/A
translogativaldb@biyi. 0f ansesgere bliais @nbgdimentt a BeN Tia dansdaatidbelotamdtomprises amino
acids %%Ié%%} g@ F?S'i\fbeqt Iﬁ Melr taypeg{ofm gr%%o]eren(PcaCégl\ﬁ'/pgan location domain
ostridral toxin transl on donmai n variants an
comprﬁ%aﬁ@fwllwqcyur@r@g:gpl}l'[/ﬁgtra@plggqtlpn drapintv@siant such as, e.g., a translocation
domaitt FrévA Sl BYBETA RBFOEOBBA fanéREAtdA dSmaih m@h@BM/A%Hthtln another aspect of

this embo?#eﬁtt | % NT%'tr%%s‘?}ocawz“‘nt goorrgsjazrigcolm%ﬁgels arrrn?rgohaocﬂ 42{)1 gﬂj gf a nagurally occurring
BoNT/ptigpskesalien dqmadewaearmOﬁS,E@éD déntl, $U@bﬁ§ ieg, amieo AGHS 4496873 of a BONT/A
isoforn? HOSERS Y RS: Nort dMikb 4dRR 4@9-@@@0105 BENIGA §Kﬁtwe%d SEQ 1B A: AT tin still another

fromthe t n
aspec T BT SHGt 4 CerCF D PRI DB *dPE R Babiiosering BONTA
translocit@npio@sipneriap et as &tdg. anconesrpativg BSNHA Blaogeaaliali ddmain variant, a non-

conserR/Qt?(/b %ON&W§AFBB@§HOR%OHQIH%F‘6M |J‘B§@T/§%ﬂfﬁf‘e§|0 @rgnstlcl%bﬁan domaln an active
diment, a Jostridial toxin translocation do

BoNTIR AgpIPRESh SORAUFRTFY: Geely PRGTPOSTFTa ah TUETRCr aspect of this
embodiment sl BudNITA Bamskbodt@h doniain camtrisesargiho adds 4973 oba non-naturally occurring

BoNT/g tPa%hB&agbﬁ'do%Q?ﬁ' Jén&ﬁtacﬁsz%é&%'l%l dofR), el 3 oédéﬁhé’lraﬁiﬂs 449-873 of a

oxi n translocation domal n subtype.
conseniaiiye tRONTHs fraistocaion demaine el SIFQ. IDaNE; dseriaiasiis tokBFs of a non-
consetvataB HoNT At ﬂr@ﬁloéﬁﬂlﬂﬁidﬁméiiﬁr\mﬂ'dnsassm M NEAt Usdihd ¥icids 449-873 of an active
curri ost.ri di al [ r nslocatlon d
BoNT/R?ransloc p(% ddrnﬁln fragmer% of ’élgg IE?:]BIEn)s@r \r/%r%y com Batloogﬁﬁm%oqal
tOXIn translocatlon donaln variant, a non-conservative

[095] Qno&ﬁéfr'éé{bs%ts I)fotﬁlls rbn{b()aﬂﬁhtoﬁégdmﬂ\ ﬁ%ﬁ)bﬁloﬁ%fnaiﬂtoon@nses a polypeptide
havmgaezpt :i\r(}lgo ejxgéd[ep |t¥j ‘r‘mlP%QF ﬂs 12 (SSLS%&aIg) IQ@ ﬂg{rﬁ g., at ?east 70%, at least

75%, dt teagtrBdPk at least 859y, actt@ﬁtt@ﬂ%tqrehleadhéﬁ%ofn yeOShgr aspecta thiregmbodiment, a
BoNT/ﬁ'FrQQQ(Bcgﬁcmdon%mCEoﬂ%hge'scy rﬁ'@)ﬁypérﬁlﬂé ﬂaﬁWn‘Rﬁ@édlﬁﬂeQﬁv@'aﬁmo acids 449-

I ses a transl’ocation t

673 of G0, i MO HoBPmBHERSt 20 BANTIOR! {37 R MBE A0 o THOTE? . a1 most 90% or at
most 9BEHTPri ses am no aci ds 449-873 of SEQID NO 1. In

anot her aspect of this enbodi nent, a BoNT/ A

transl ocati on domai n conprises a nat ur al | occurring
[096] planethes, aspegtspidbiatambadiansitap ol Baslocaliga omain cemgrisesp polypeptide
havingl @)t @@t i 0F) 3;1(21[TB] 6 Treom ao BZU\FBDNO S3Df O ND0OKionecontiguous amino acid
substltBtrlo%Q%%Ia CaE Itanorrﬂnode(\)c 54 899{3@ ?E&% r aé(ngledcl‘;l!t?I%EO} Ig% 10, 20, 30,
40, S0qesriaf nortmﬁp@uogésm@maﬁé S%F'@EOnM@atBF:B) Fhingagids 44087 pf SEQ ID NO: 1;

at mos®6 CURI & g6 BONTH Aot @16 ] 2C 80, iop modjmoﬁt alid #ho id &dons relative to

1D . ' d 9-873, of
amino A0TSR BN 57k 207 G Sef il oS #9015 73 o 100 non-
contigusfus amBo INFIH Aelslidnt ygladive fo LBHE ¢®1SM@9 -813 of| S‘ECSILD NO: laponhdred, 2, 3,4, 5, 6,

7,8, 9aﬁPQ@t30010 BRI c? 1@(5“9&10609?@%% Qmﬁ(%@' 4 AuditloAS R BGRoi aMno acids 449-873 of
Qccur r i ng BoNT/ A

e 10 MR G e ot Bt B 0. &0 R 50 08 2camtuous amino aci
addition® restive/atamire d8abIAA3TI@SEdDANG: on domai n vari ant, a
nonconservative BoNT/ A transl ocati on domain variant, a
BoNT/ A chinmeric transl ocati on domain, an active BoNT/ A
transl ocati on domai n fragnment, or any combi nation
thereof. In still another aspect of this enbodi nent, a
BoNT/ A transl ocati on domai n conpri ses am no aci ds
449-873 of a non-naturally3aeccurring BoNT/A
transl ocati on domain variant of SEQ ID NO 1, such as,
e.g., amno acids 449-873 of a



conservative BoNT/ A transl ocati on domain variant of
SEQID NO 1, am no acids 449-873 of a nonconservative
W@eP/H025350 ans| ocati on donmai n vari ant of SEQ | DPCIDUSZ08/080570
am no acids 449-873 of an active BoNT/ A transl ocation
domain fragnment of SEQ ID NO 1, or any conbi nation
thereof. [095] In other aspects of this enbodinent, a
BoNT/ A transl ocati on domai n conpri ses a pol ypepti de

[097] hﬁvétﬁ% a%%e%ﬂﬂls%%bgdllngﬁtng'é&QT’éAgg%oeghoﬁ%‘oﬁiéggtgi%pﬁs?e% a polypeptide

havingg¢.9) gi{eest e hp: §. a9 é@'f%) 30 49. 99 19%%’199“‘%!? am@aé‘e'd substitutions
relativO@f%mitdacit4408neof SIPECKNG: Dfat tehits, 2rdads, sents, 9a1BalB0A40, 50, 100
or ZOOtJoﬁtE%J%!)L%Cé’?ﬁh(QQCKQQd@fltntlo%g) p&?a(t*/ec‘ ﬁ)sarﬁgcpgédso gé_;g%f ?@(gélf)] gloarll at most 1,

no acl
2,3, 4Ny 6.7, §f9 18, 50 306&0 /B <A 1@@%ntlgtﬂou|s(@§"t|n0@%degattlorhsorg{atl\gao%ammo acids
449-87@&t of IBESL IDANT0 1; at IfeHGISIt, 290)% ore, at 8nmIbH, 6%, 1[009@]or HDO contiguous amino
ects .of t Q a B
acid d%cietlons fegglg Iooanmln aci s 434898’2% P§E§“|5 N | yqe 61 ﬁa‘\‘/i5n8’, 7, 8,9, 10, 20,
30, 4055090r 10§tcor|rmgcpuspm|@ acidadditigns relgtive t@am|n¢a0|d58449 833 of 3K ID NO: 1; or at

least 129, 3, 305, 649, 8 9010, 20, 36040, rb@nOrC@'tcbrgfd%h% a@f{HJHélo%Ufﬁlons relative to amino

[ relative to am no acids 449-873 of SEQ
ac'ds‘\'s“%%géjéd@ﬁ?east 1, 2,3, 4,5,6, 7, 8,09,

10, 20, 30, 40, 50, or 100 non-contiguous amno acid

[098] Shhb%hbthéﬂ 'e§?§drlr@§rlltata| \C@os'{rﬂua@%{]ﬁ’ %s@éatl%ﬁ%&r?éfh chorngﬁsgs a BoNT/B

transIOjf@)tlongiemalgo In almasp% of t8||s eﬂg@dlrﬁsrﬁ %B?NT/B Jarﬂ%ocarilﬁnrp@n@&campnses amino
acids 412l88bioD8BQNRINAL RV én hrivttanbsi@cod ittdls e Ad&tinBahB aoBol\ererIocatlon domain
compn%%g %r@ttﬂé{lélo%g%hnngol%lag tﬁégﬁlocgég%n %omglﬁsvaggmnt SL§;h as de 'g., lao translocation
domaipy&pra @; RANT /B I8P 9iea ransignation dawpid SompoBEYHB éFth?EQ"I‘ prother aspect of
this enfcdimbnt, atBomJ/Bttraﬂ:sloc%tlon &)malrﬂcomp'ﬁses dhino atids 482-86(F0f,a nblirally occurring

BoNT/ggran%odatlon do alr'{varlant o?ganB N%oat B‘QH%%S‘S %m no g%{i__sd(leZgGO of a BoNT/B

ve t'o am no aci
isoforn\ek SEIQ IIZbINOaQ of asjraq acids 442-86@of a BoNT/B, subtype of $EQ I8 NO:g. In still another

aspectld? thlszgmbo%gnenfl@\ B&\ﬂ' B Qénsibggloﬂ@emﬁlﬂr&bﬂngr{l&yﬁ n%mné‘tgraﬁyﬁb&:urrmg BoNT/B
ns relrﬁ ve to am no

transIoR%on fo[nalgf]arle} sgfrh%sr eags,r?e(ange%artlv? ﬁplﬂ%@ﬁ,@aﬂ?cﬁgﬂ} (%n}fln variant, a non-
conser3atNg /BN (Famaistocation cinmdio rvaiiant,co BpNT/B exsingerip tygheptiandmain, an active

BoNT/BatVanIgcatlgn giomalﬁtfre@?'r%l;}t %r ag)(l) cor%blnet\t%n thée@f 6In Stlﬁ anoﬁlen a%ect of this
cont | guous am no

20 40, 750,
embodygtia BT IoGH R PR, ORI RATEED BTGB 1 Dforgetyraly occurting
BoNT/B DrdN&ocatipn abmbieagitiardt, of SEQ 3D ,N@&: 2, fuch &£, e.g7. amiBo ,acifs 442-860 of a

conser%Q(B/e ?EQ)NT)?BO tran%%catﬁg do;lnggl \%rrlar?tQDQ S%Qﬁﬁj géogg %%@l??%%%o of a non-

titons relative to am no aci d
conserlvglvp\@oNI/B tgansigeatipn fomgn vargant of4SEQ ip NO62 an;nno agds 4@
BoNT/f @ransldatichQiond, fraflent@f SEQ D RON2, iod HIGUD MBI D tGed.
del etions relative to amno acids 449-873 of SEQ ID
NO 1; at least 1, 2, 3, 4 5 6 7 8, 9, 10,
[099] 2(m oty asgerts @‘othlscﬁmbwmeetoﬁtao@lﬂtﬁﬁar&mﬁ@n @@W@'”d@h@t'@@rﬁspdypeptlde

having! £ @hihd 8cidl RleAtly ﬂﬁarﬁlﬁb a§d$ﬂ& &-éebf@cEQaBQI(bQ BiOe. gl ;at Rlast 70%, at least
75%, a ast§é% trléﬁgéf)"/&cﬂtl eiaal?g d;sor gH]e?]s(S 9%’@1 51 y&b&tﬁ?rla(%ﬁesds o%gils embodiment, a

BoNT/B éfaag|doationt dpmaim ¢om prssis @spolyppti8F Bavidg e ihdadiOdertity toraméro acids 442-
860 oflﬁslb No: 220f’ e.g., at flost 7@% J atq’nost 775% agmost%o% %pmoggﬁ%gg’most 90% or at
50, or 100 conti guous amno acid additions
mostgﬁé"l ative to amno aci ds 449-873 of SEQ ID NO 1. [098]
In anot her enbodi nent, a Clostridial toxin

[0100]t rna&ﬁéroa%?édtso& tﬂg'&{bﬁd.&gﬁ‘fp E'B%@ﬁ'/ tr%@lggt%ntoro%%ﬁlllﬁ%&%hgegré polypeptide

an aspect is e
hav'ngt Pen<tt 508t 1.0h Hdmhi B B 18620, 3 #o McPUE0A-apligugrs amino acid

SEQID NGO 2 . In another aspect of this enbodinent, a

BoNT/ B transl ocati on domain conprises a naturally

occurring BoNT/B transl ocafon domain vari ant, such

as, e.g., a translocation domain froma BoNT/B isoform

or a translocation domain froma BoNT/B subtype. In

anot her aspect of

0 of an active



thi s enbodi nent, a BoNT/B transl ocati on domain

conprises am no acids 442-860 of a naturally occurring
wW®oN9NEB360 ansl ocati on domain variant of SEQ | DP@IDUSD08/080570

such as, e.g., amno acids 442-860 of a BoONT/B isoform

of SEQID NGO 2 or amno acids 442-860 of a BoNT/B

subtype of SEQID NO 2 . In still another aspect of

thi s enbodi nent, a BoNT/B transl ocati on domain

subst.tﬁt%'ﬁE”}élétﬁé toaanﬁlﬁ’d“a&fl},huﬁ kb ¥r KEEHH Nbftg aﬁ@Mﬁ,Bz, 3,4,5,6,7,8,9,10,20, 30,

transl ocation domai n _variant, such
40, 50¢ KM APAPYEOTHGIOHS BMiINoARY BPsitytioRs EFd?r?ﬁ? F? WP? aﬂﬁs 442-860 of SEQ ID
NO: 2nanesnse, \Bat, 56, BodyVb, B0,t20206 |40¢ 80,ic0n0@ aoratantiyu@ns amntnp aaid deletions

re|ativi§$%a'\gﬁi%§@ds"ﬁ5' o‘bféé‘ég@ﬁ%t boeﬂ |9a‘3[‘ﬁ'273, ﬂ%ﬁéq Vg %05%% 40, 50, or

ocat1 on orraln inatro

100 nantrepigypus 3minaegiq delefiont 'Vea'@r?ﬁmo %ﬁdst“ﬁ? -§5Qpfid Hﬁ’e‘]‘\@ 2; gt most 1, 2,
3, 4, 5BONTE B, 110 225 Bocat smmar d@mrwnrboﬁt@ﬁpms} S K BMitRAS Afative to amino acids
442-86{6?051;?%%))0& ongrg%trlr%asn l['{/églr : %’;(m ?r% 38;@ ?(} 50 or 10|q non-contiguous
amino geid agditgpns r%ﬁWﬁt@ aaunachsids 422- B%Of@EOdDd‘tﬂiQer vative Bo NT/ B

transl ocat i on domain variant of SEQID NGO 2 , am no

aci 442- ncon ive BoNI/B . . :
10117 earon oI O4 SrO\BE SREOPHPRGP™Sn CoRRifg  Polpertce
havingae pdat Mek1.860, ©B, AT, Ak 140 BWNAD, B0t aord A6 tantigddue amiho @meid igubstitutions

relativd foaagﬁTﬁJ‘écud%f44§%@) LPsBQID ?«0 204t @a@w Czoatu rsablﬁrs bhﬁf Q@fao 40, 50, or
In other aspects of this

[ 099]
100 ccHGHREY H0BS PR CUORAIR: EUAIER A A A UER § SEHRW g shpost 1,23
4, 5, 6a118NG 18200 30,denda, biy1l0@ostifunG aathdidddeRti8EelafiveSEGninDacids 442-860

of SE(@%QN% %f t Eaﬂﬂ’sgt‘?}) 4{ %%t / 0{996@0 2d %@S 75%0/%r g@}o%@%us amino acid

east _ I eas or at east
de'etloy%fe'aét'%@ra"ww@@?M%ﬁGQ #iSE LR i2airost & 2BNTARP. 7. 8, 9, 10, 20, 30, 40,
50, or tio@ESHLIQOAE hRho AGBREACHE MR4tvE eSarfing atiyPeRtdsder BRUIDCAD; or at least

a g ji,d t pcids 442- .86
1,2, 3|\A|g5ng 76‘% .ﬁ?ggt%h‘%@to %r}onag(uous ar{uno/ggﬁ (Qciltlorr}%getll:'%%@ amino acids
442- S@tofﬁﬁ@tlDS@W at nost 90% or at nost 95% [0100] In

ot her aspects of this enbodi nent, a BoNT/B
[0102]e ngre]\%ot %ra%%gndlr%gnqglancgo{ﬁgall ? ?rags?ocggoenp tdlgrqgmhgslrﬁp_?gés a BoNT/C1
transloZéllonE&@)mamO In5n, amectl@Ohls]@me@mEmtgucB%\le manslocation domain comprises

amino %E.HQ%UO@@IS' Jflé‘EDQBSNd 6:‘31 QE 'aNcﬁhér%s@éH &théghgédlrﬂ%% §§8xﬂ%1 translocation

8
domalrg cgm@@seSZ@ nagJoally4(6:curg@; Bl)blalq.]r tr%ayc:ﬁtg)ﬁ %Tllﬁlr? dar(lﬁ% such’'as, eg., a
transloaation Gomaindrodiud BoNTADM | igviermr @l satranglecdtion @binaio f@eai a8oNT/C1 subtype. In

anothe?é%ie?(ﬁog thf?J eé'ﬁ%%g{rte?t %%oN%/é)} t%f&s}&%ﬁ%n %ﬁma%ocgm%rises%mino%cids (250-868 ofa

naturalyoprciisg PRNEGS taneraiondanaeiasenion SERAPNP % St o amino acids
450-8%Cdf 65804442318&90@{ of SEQ IDINNG ordimiincddcidse&6868 of 2BoNTC1 sébtype of SEQ

ID NO! 3 In stlﬁs?nother ’a%pect’ Of?hls emlg)ddimaer’nl’t atgé)dNTﬁngT tr ns{oceglon giorgaln comprlses a non-
non-con el’'ettons rela O am no

naturaHyCp@{grrmngcg@'@)bﬁra@Qaqqu pimainp variggt, srsBtas] e.@, a @nservptive BoNT/C1
translo'éatlonﬁjoma% varrgnt; a%on- claQser\%Qve 8ONT/E9, traﬁgocaﬂén 46ain varlant a BoNT/C1

chlmeréc ﬁrﬁég%légglg%gla?er\nrs v?% ﬂb%qglrafnslon |gri %rﬂ%{é}(gqr%grﬁaor a§1y combination
thereo#} In $Bll an@her agpect 8f thisEmbodient2 @ BoBl/C 14ifrnsBertion domh@ @ comprises amino

acids 459568 M4 h&“ﬁ%{{'uq-raI?mcaﬁrlr%CBdNTﬁ’@fjﬂrJHsB@aﬁloﬁ 8bibih V&iahCof&BA® NO: 3, such
acids 442-860 o n ot he

as, & G W %C'd6f45?ﬁ§%°feah‘t?86‘?r¥?é'ﬁ% BO'%&T’EE)F\FI‘?S@C%’?O&%I“SE‘&’?P%}H of SEQ ID NO: 3,
amino GiOIR460-8681Pf & SIes-canspohtivp BoNTAH trasiotaion @ogain vatiantes SEQ ID NO: 3,
aminoJa’cid% 480 %68 ot4an aélve B%NT/C% tranglocatlgn 'dOI‘?'IQn fr%ﬁmer:r}quf S%QJ IDLSQO 3, or any
conti guous amno acid strtutions relative to
combingiphiergel ds 442-860 of SEQ ID NO 2 ; at least 1, 2,
3,4,5,6, 7, 8, 9, 10, 20, 30, 40, 50, or 100
contiguous am no acid substitutions relative to am no
aci ds 442-860 of SEQID NO362 ; at nost 1, 2, 3, 4,
5,6, 7, 8, 9, 10, 20, 30, 40, 50, or 100
contiguous amno acid deletions relative to am no
acids 442-860 of SEQIDNO 2 ; at least 1, 2, 3, 4

~ N AN N o A NN



del etions relative to am no acids 442-860 of SEQ ID
NO 2 ; at nost 14, 2, 3, 4, 5,6, 7, 8, 9, 10,
WQ@000988535810, 50, or 100 contiguous am no aci d BAOUE20081880570
relative to am no acids 442-860 of SEQID NGO 2 ; or
at least 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20,
30, 40, 50, or 100 contiguous am no acid additions
relative to am no acids 442-860 of SEQID NGO 2 .
[0102] In another enbodinment, a Costridial toxin
transl ocati on domai n _conprises a BoNTVCI translocation
[0103]q raiines aspesisaq] Hg BQE?d"B?”tt%P%Nﬂ%Ha“%‘F&ﬁTO” doMpiePErises a polypeptide
havingt aradrsih® aéidl identitgl @na@hino @ciaPH5EES A IBERIDaNO U3 o) BQ-, 86 Basf70%, at least
0 I 0 f
75%, ag‘:e%j 8@{“‘%%&%& 50}0%} I%g%tggg,%gﬁegs%a&’ Iejsyt gth&a@%ﬁéjckﬁ"ﬁ%s en‘rﬁ)odlment a
BoNT/g¢ diaPyeoatiPrBeBITCIOTR SRS R PEMPGRIFE aRMiRg 3 98NP &R, 'd%‘HWHO amino acids
450-868%f SEQID NOR 3 lof, @RS [a0@astizon, skanaat 1598 20 Moax BANAY hdst 85%, at most 90% or
at mostg@j ormor a translocation domain froma BoNT/ Cl
type. In another aspect of this enbodinent, a
BoNT/ C1 transl ocati on donmai n conpri ses am no aci ds

o1o4]4lioau$e69as.sa‘ctsaoftrﬂm§ Ehg&dlr}rfer@%{:gémﬂﬁ@ trENbAfich J&@nﬁéo%ﬂsés%pmypepnde
n varl a o
i SSTELT p481 300 O 5B LLAD o>y Bl el ami ace

substitafiring cela@ize tsandfDa@B815086& of5sNTIDOI0 st bt leat 102, 3SEQ. B0, R, 10, 20, 30,

40, 503or- 10@) ﬂor?&dnltéuo@@g%mgracﬂg%ﬁﬁjtl&% rélgﬂvé t&%ﬂ&'ba&%m 888 of SEQ ID NO: 3;
BoNT. t ransl ocat nal I‘I ses a nonnat ur al |

n
at Mo Ak Pr 7o BRTICD. 10 ARe0oRACT G HOrTRI QLN 2o aefons reatve fo
amino @sids 8503868 @ SEQNIDENV:ad; iav raB0oNZ/ U, BI@,I'YS Bog aj 200 3do4mmis0, or 100 non-

contlgdéﬁg Iaﬁp%’acﬂ d@|8(bn§ 9&%@%&? c%%'%b %& %g?oca(?té B ost 1,2,3,4,5,6,

I meric
7,8, 9dtpnr8@ n30 40'91 58@6 i1 Qe naBAqTTigueUs FEAS P@j‘éa@q't@ﬂs ERAE §§ amino acids 450-868 of
SEQ IbNagBestat 1626t ARY3.CQBDEMABI 9Motl berseodo, 50 orsiDD hbn-adh@§udas amino acid
additio s?Pe‘lea?ve tcc))famtlnrclmI a%mgg?&géén?%EQdB I\Eggr” Cl translocation

domal h onprises ‘am no acl 868 of a

non- nat ur ally occurring BoNT/Cl translocation domain

[0105]Vﬂ1rdtlaéﬂtas&fct§5@n$ @mmlm@nt a BSIGHNC&Frandocltion cﬁ)ﬁiaﬂpcoﬁfbhge% a polypeptlde

havmgvglpI gtrﬁ]o %gf%d)erﬁ(ﬁt ¥(? 25@%&%8 38@%(81 @ltéylgggpmg aC|d substltutlons

relatlvm@mnmmsmwwm%é OBEM/IBEMCI Baatddast hitd, 8nd.dohmd. 18, 9.atl, ant30, 40, 50, or
100 coﬂtl u%Es%rh R) Q@ suobsbltum ngatl%;foda?n ﬁb’%?: d§§§o 968 @%E@qb”\}@ 3; at most 1, 2, 3,

BoNT/ C transl ocati on domal n fra ment of q
45,6, 6r 9 Jy2% SPrish PoTPOCHBIRRR TULOSC et BB 5 aging accs 450-668
of SE@ﬂDU\hD $; enbadi1N@NS, 4,25, BONTE, G 101 20080 0¢@F0p6r thdN@intiguous amino acid

n [ ngi
de|et.099F%Me:']{g%g@?oga%dﬁgg@g%@& @SE%Q?% g? 2?‘%, A5l gler é, d Yo, 20, 30, 40,
50, or |1%gqntlg;l@% argmop@ﬁgﬂdlt;cg%relgtve [fxaaipo 89% 4@{-86|8@§gEQ8@%O 3; at least 1,
2, 3, 4ab, ,ga819,90%0 30,240, b6 as t108 oftiglhidus Baiinotddiedddais e iaGvedb amino acids
450- 8&8 ngarm (é]l gent a BoNT/ Cl transl ocati on domain
onprises a pol ypepti de having an amino acid identity
to am no acids 450-868 of SEQID NO 3 of, e.g., at

[0106]”@15tan3t98@ embodiMekt, 0 %BlostldiaMiSkin 8@aﬁbloé‘dtloﬁo§6ma§5(y@on@ﬁse5 a BoNT/D

translotczhtlog dgr%%/lag al sggc E)fégl%p (9 10 ]asé(g%'lg hrgrg]sl%%ﬁoénc maln comprises amino
acids £46rf5# iof 88QdD plol: ypd;'panqtt@r ha,\;eptng thiemgbadinggnt, OANTID tr@nsjocdtion domain
comprlses4a’naﬁjrallyﬁ)ccuryng B§NT/D9transl$9at|o@gom§|9avaﬂQ'\t akn £ e:booa translocation

non- cont j_.quous am no acl d_substjtutions relative to

domalréfﬁ)rﬂa Eg)& |sgff86n grﬁzgtr%ﬂslog%@ pgnmfm@ a B%NT/lP éléll§¥pe1 In gnother aspect of
this enogdimént, a BoNT/® tranglogati@n donghin co]:ﬂ),rls®(:b,m|r3£h0|d4@46-5®4 of@rnalu®fly occurring

t
BoNT/g?naH%Q%L?WO%@%f ?Eg?%ﬁ,\gﬂ%& Oengs Jrﬁh@&é.é’ 44%%64 f a BoNT/D
|soform of48EQ L3 N064 or a7n|no ag;lds 446- 86£ﬂ_ef a %\IT/@@ubtm of §§Q ”arNQ[éO In still another
non- cont | guous am no acid deletions relative to am no

acids 450-868 of SEQIDNO 3 ; at least 1, 2, 3, 4
5,6, 7, 8, 9, 10, 20, 30, 40, 50, or 100 non



contiguous amno acid deletions relative to am no

acids 450-868 of SEQIDNO 3 ; at nost 1, 2, 3, 4
w®200995335¢ , 8 , 9 , 10, 20, 30, 40, 50, or 10BCT/US2008/080570

non- conti guous am no acid additions relative to am no

acids 450-868 of SEQID NO 3 ; or at least 1, 2, 3,

4, 5,6, 7,8, 9, 10, 20, 30, 40, 50, or 100

non-conti guous amno acid additions relative to am no

aspecﬁﬁ ltt#sserﬁ'éag n%@l? acgo n_EerérQIo'éQon %omal[n %r%?&seg g ngﬂ th[Jrally occurrlng BoNT/D

aspects of this e di nent transl ocatio
transloe@twﬁldﬁmelaWﬁpqr@égctha%&gy ﬁe@f’?%@“ﬁ%@?%ﬂD trémaocatl%ﬁ dqw variant, a non-
conserativé BoN3/D, trghslocdtion domain ariar, g BANT/D IdBimeZi0 traddlqcatikih, ddofdjn, an active

r ty t ns r
BoNT/B traglnglgcagl?@ do%ggwgagg%ﬂq%é%%/ %Br‘?ﬁm%aﬂog tHér!e& In sqlllaagrt)t%g ggpect of this
emboctgnent A Bol\g'/D tr:gtslocqtlon dgmaln gompr@gs arglgo ag@y 44@@64 gtja nqﬁtrnaj_tmqjly occurring
BoNT/DOfEnkIgELtibS daiain OvatightCof SSEXS ID t N PNsuch edsatelgy, Carhifo ABLEA46-864 of a
conserggtlvg?of{ﬁ‘g)- ?rgrg.loggt{?%%(g I R \%gént?%’SE%ldTgét: 4g?m|‘_r|2}680| S ’446?5864 of a non-
consenyajive BgNIBRstransiopasion gpeiaidl ekt onSEQ ED HICK ¢eamioo aeiin#46-864 of an active
BoNT/B&laRsto ARG &%mﬂag@g@d‘ EEOD NO: 4, ARbiny ®Fbinatlon tRereof3 . 4
5 6 7 8 9 , 10, 20, 30, 40, 50, or 100

cont| guous am no acid deletions relative to am no
[0107]abi adker 4506 thit eSBQIMENN@BOBIT/D tidnsimogtion omain, coBipyise4 a polypeptide
havmgSan’ arﬁno adid 1de§tlty togamlnc;-ge:ldgg)% é’Bq'of%%Q I%ONOOI ofng) at least 70%, at least

uous amno acid ons relative to

75%, aé@aat@%lf%et I%SSM %E@tlgﬁ%l\(bat Igast 93@ fr’bygg?thq_r asQects q§ this qnbodlment a
BoNT/D tlanslodatign (%malnScomeses algdlypaflide BOvingddh anbifly acid idd@iby to amino acids 446-

864 of% IID% th%fﬁgbo% r@%g;?%d%golsgﬁﬁ [agh]g%ﬁ%?nggrﬂgétpﬁg‘?; at most 90% or at

mOStgérf’bodl ment, a Clostridial toxin translocation domain
conprises a BoNT/D transl ocation dormi n. In an aspect

[0108] Tnn%t elrsasgn?s gfltﬁgr]ethagtminTlggNtI’)’E?p %c%t I Q g%nc%nprlses a polypeptide

am no aci
havinga At e Mosts hedt3. df 5t Bi B & Pbdli 2P, 4Q BoNTATY non-contiguous amino acid

substﬁht"cﬁ@%l&ﬁétd éhﬂn&%'ﬁ&%@m SE‘C@&) ﬁonﬁtat«lléé’ét I1 Y2,8CE£W, 61N, 9, 10, 20, 30,
tr ans ocat

10, 50, 0 PP e G B Aot SO LoD KA t e ikl 44geba or Sra  Nos
at most  gh Sl dcabi BB, Udeln 30.r49s@ oBONTHID-E gLy eamihmaahdiiétions relative to
ammo%é.@@@lie 84 e BTROA: BB Rbst 13259NT‘5Q3 t7f §n§|1@C§d '3@”40 50, or 100 non-

omai N conprises ani no aci ds 446- a natural l
°°”t'9‘6’é‘é GF‘F‘Pﬁ@'d B8'RHIND r¢/3tR &9 q5ping ?‘i‘ﬂ? 466%‘? ﬂf QFéDr IDA?: 40?“ @P@’ 2,3,4,56,
7, 8, 9] 10, RI0X3044Q, 56,1 HO@Sgn-@ntigupusaming add adtitiodd felaBiteltocini@ acids 446-864 of

SEQ |§?&|}5”4 r]'\ﬁ?%gt;ﬂggg ng't:i% IPEI\Q 184%30‘316 %P cﬁcll()g‘?t?rf"él&tlétﬁ)us amino acid

additiogs, ifates R SpWLaclp 411%3%4 EREEdP MY, a BoNT/D

transl ocati on domai n conprl ses a non-naturally
[0109]0% (Hﬁerrla%gec?s Mﬁlgeetrm\rygnl%lenc /Bd arnas|r(])§ tl\éﬁ;tol%gltrq c S#ﬁs:qeﬁ a polypeptide
navingyagi atmnost 5 it 6B s §h nwosiwro 501 9 4 A& Feydiacus AMEe 1RaiF fubstitutions

relative/ & dnd8 acidd ﬁ@lm br S B NICE 41 Staddst Caki A5 domai B, 10200, 30, 40, 50, or

BoNT I t d f
100 o3t AL nir B e P A bR et most .23
4, 5, 6efiBodlilfedt 30, etOBiﬂ\IEW D0tcrrtigeduscatincaviddisieioms relotiferte smimo acids 446-864

of SE@nﬂ) 'Nb AchdRad462884%, Qi‘ 6a7 Oy, H@tw %'0' 2(0 GHCHf den&)ntlguous amino acid
NT/ D tranS| Ocatl On domal n _vari a

de'et'ogﬁa‘?“é%to qning acidg ¢ eiEo LRSS WA ésat "atst & Qegn”sér%t?\f’em 20, 30, 40,
50, or BaN\donEy uous ars Ino @ait! iadditiche melative wadrmhiam bicidd 448864 loDSIQID MO;: 4; or at least

a | . . .
12 ATt 8 o A RRAISEL e ¥ P ciatv o amino acics
446- 864(ﬂf§§Q4QB'9864 of an active BoNT/D transl ocation donain

fragnent of SEQID NO 4 , or any conbination thereof.

[0107] In other aspects of this enbodi ment, a BoNT/D

transl ocati on domai n conpri38es a pol ypepti de havi ng an

amno acid identity to am no acids 446-864 of SEQ ID

NO 4 of, e.g., at least 70% at |east 75% at |east

80% at I east 85% at | east 90% or at least 95% In

o, . o " Y Y LT



BoNT/ D transl ocati on domai n conpri ses a pol ypepti de
having an amno acid identity to am no acids 446- 864
woR00SE33FO NO 4 of, e.g., at nost 70% at nosPCTEI2008080570
nost 80% at nost 85% at nost 90% or at nost 95%
[0108] In other aspects of this enbodi nent, a BoNT/D
transl ocati on domain conprises a pol ypepti de havi ng,
e.g., at nost 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
20, 30, 40, 50, or 100 non-contiguous am no acid
substitutions relative to am no acids 446-864 of SEQ
[0110]| hj ,a@_athq :emgf)dlrln%rgsta :Elosgld’lal 3to>’<|n 4trans§cat|og (’jonyalr] c@m,pmgas’ a BoNT/E
translot&tion 20maid 0 Jn ahzsp&dd of this edBOdimet; £ BsN T/ trankdocatinrddmaibi cdmprises amino

acids %Q%EOF ﬁlti’b(?g?\ldngls’?]f ﬁﬁ”o‘?rheﬁ ’gsp%m’ &%l?&g&?ﬂﬂé&?’&%@(ﬁ\l@é Er%g’cation domain
compriigs, az@’turglg,ocgm[in%ggNHE tiamglogatipn @gmgipg@m, s RS 86> @ translocation
domaifil @b tal BUNT/H BbfAIn ¥ea trzﬁhs@ﬁétrcbﬁ dalﬁﬁialdi’pro%B(ﬁ@’-’}E @ﬁbtﬁa@erﬁ Bhother aspect of

this en?_)gdm’fat’ a BNJI'%grang%datlon dw comﬁ)‘rlsesna{mlno aocllfss 4%3r’n§£r1]7 ofa riadjrally occurring
BoNT/Hdfaesi¢catien dosiai vavienttob SRR HICaSi gish 446%668111@? a<$l§cﬁ2l3£847 of a BoNT/E
isofornhN&T SI':‘b iD IQ@ 5BSmido ackds:423-847 8f a BONT/E Subtypé of SBa ID$~IO 51 Gh still another

cont I 0o am no
aspecl 1A el o S90S el 48Tl “HTASER "GP Bl pyeuring BoNTE
transloilion4lomaiprvagent,|seels &s, B,g9.. 2 gonSeryatide BolST/E t@nglocation @mairBvariant, a non-

conserlrg)hve &NT@brarﬁBcatéQ'doﬂam l@ﬁarﬂ%BG@ﬂE'ch%Hé t@ﬁgl&gtlcﬁcdd}]am an active
ditions relative to am no acids 446-864

BoNT/ﬁlcyangrlocatl[)r@fe@?m ffaggpﬂtepr é\g)bé:etpgmaﬂon thargofen{goﬂlﬁlr?@HWer aspect of this
embodBoddl,/aABINTANBArBLadtioo Iordmﬁammprsaermmhs eddsau2paiy pepihdnde@turally occurring

BoNT/EatYaSQIg%adlSn %8ma| tvaqg tofJSEC% d% Yo Asuch s: e %I aano Iaglds 433847 of a

I guous’ a
conseryaiyg {BONTE slocaliontdonain wriantioh SE&L N0 S6armea a6re $REP47 of a non-
conseivdlivBBoNA/E tratklotias dorhain 2arianBof, SEQ ID MO: 56amind acid$423-8417, of an active
30, 40, 50 n uous ani no
BoNT/%QrBSst%octatl dé)hnaln fra Fnt oF S%&%&Bn% ogcnyacom%wgﬁl%% erec? SEQ
ID NO 4 ; at rmst 1, 2,3, 4,5,6, 7,8, 9,
[0111]191 otReQ aspébts Mhls%bo@iheﬂ@g Bb@J‘TFF_' Gérf%ld)‘éat@mcﬂﬁnaﬁcdonnses a polypeptide

havmgl\ﬁ anzfllncg)g(j? r|qeeI tj)té{ovgmmg aC|g]%4§)3 %lcl OQ%E%)A'@) I§84 otf § g %‘east 70%, at least
75%, &t BastB0%, 8i0¢astt 8% .50 |eagiro0 %00 at;leaﬂt Bg%omeauher@sa@qts:bf this embodiment, a
BoNT/gefrlaggléc%ﬂ?n d’oﬂaﬁq do\h%rlée% aa;%\ygg%i@@ h%ﬁng"‘%ﬁanﬁgélam |d§§|§ tl) Ileno acids 423-

847 offdiO @oNO zﬁ)of 26, athOSié%ﬁc%qubiﬁ{mé‘t BRpt 9 %a 8l ot dartet ?td?&?t 90% or at
most 96&. at i ve to am no aci ds 446-864 of SEQID NO 4 ; or
at Ieast 1, 2,3, 4,5, 6, 7, 8, 9, 10, 20,
50, or 100 contiguous anm no acid additions
(0121 i fbaraspeds HNRGTRETNSNAGIREE BINSERRYON HoRan cpmprises a polypeplide
having, @1 H0Imdsn1,an@ ek, enbaglioneat 20, 30 Ch@Bor bidi @ ndn@dhiyuous amino acid
substltgtrlo%g%lla f\:/?anl aorrlﬂlnoda)c 3433% h%%?@)n@%? at easttlré’i% k%CEt) %ng 10, 20, 30,
40, 50t rglAe h@t@qntlmua@mp ﬁC'é@Vﬁ?f"iU%@ relativa ¢e 2meinelscid223847 ob$EQ ID NO: 5;

at mosPEQ, 8Dy MO 5 8. 9,|1'O ﬂﬂ@b hey 5@ P ¢ ndhfcoh@uﬁuseamwaéﬂi‘ﬁgletloﬁs relative to

amino QORGP MBS B NP o el Bas G doRed - Do At 0, 5. or 100 non-

contigepsls aming .acid gdeletican s¢l@yata alnmncelmrw%%#bnﬁ SEBONND B; pvodsdi 18, 3, 4, 5, 6,

7,8, 90’( 0, Qo t3oaqs %@Qﬁﬁb@ﬁbnd&ﬂﬁdueui ér{!ﬁ% QC@QM (oﬁs Fellém/é’i%%mnlorbc.ds 423-847 of
her a

SEQ ”Pr“%ér afcaét‘%%aw &)ﬁ’a‘} r‘? %Jnﬁr?s@sz%ﬁpn‘&? é&‘ﬁ 0512%“ gAIYps amino acid

additioas redstive @laminocetis #23-847 BSHT/IENQ: 8nsl ocat i on domai n
variant of SEQID NO 5 , such as, e.g., amno acids
423-847 of a BONT/E isoformof SEQ ID NO 5 or am no
aci ds 423-847 of a BoNT/E subtype of SEQID NGO 5 . In
still another aspect of this enbodi nent, a BoNI/E
transl ocati on domai n conprises a non-naturally
occurring BoNT/ E transl ocaton domain variant, such
as, e.g., a conservative BoNI/E transl ocation domain
vari ant, a nonconservative BoNT/E transl ocati on donai n
vari ant a BoNT/E chineric translocation domain, an

.



BoNT/ E transl ocati on domain fragnment, or any
conbi nation thereof. In still another aspect of this
weriwonsizemt , a BoNT/ E transl ocati on domai n conpCT/F8208/080570
am no acids 423-847 of a non-naturally occurring
BoNT/ E transl ocati on domain variant of SEQ ID NO 5 ,
such as, e.g., amno acids 423-847 of a conservative
BoNT/ E transl ocati on donmain variant of SEQID NO 5
[0113]am| af?eraa%b&:?s éfzﬂ?ils%%oﬁ’iﬁneﬁt Q%W@ﬁgﬁéﬁté%ﬁ d@f:ﬁ%q/ c%mprlses a polypeptide

transl ocati on domai_n vari ant
havingse g8t MmP81.84 3. bf G- &k 14 SO BINT)- B0t éH%F%@altquaﬁmweﬁa'P gubstitutions
relativd toaegimanicidsf 42SBQ7 bDSINQID DO 504t IRy 1,084, r5ab) Qrs8, bhax eaf30, 40, 50, or
100 0&19%1%&5} ar#nﬂo 9& @?Jé)sﬁﬁﬂ%%g Fe?atl% totalm o a%mggf% g??”(;f E IB(N}SI- Eat most 1,2, 3,

onprises a avin
4,5, 6afritn® 1802%3@ deml e5/10050RIgHPHS %”%&C' 'SQFTeEFveEBEé}“I”DaC'dS 423-847

of SEQ\'@ ND: &t at Rag.1, 288, 4,821 7,76%, 181 2d, 88540, 50%r ®J0 doRfigibous amino acid
0,
deletlons {éat|¥%to a?nallﬁc’otaé:gjss Ogb ?{I%%%ltelr?b%\gcc)f%rorétnat ie%gf\ﬁ/%gﬁ/% én\) 10, 20, 30, 40,
50, orﬂefamh@@aﬁ ar@woegdaﬂﬁtm@m?jatwsétsaramtpewgqofb’q&ta%@f ABRIlnHICAA; or at least
1,2, 38411506, 7’?@! ¢l 1|Odﬁﬂt30 149, 50 oA M0 Q@nifubESarftids aci@4dditRhs ralid/d 18 amino acids
493-8 fﬁg , at nost 70% at nost 75% at nost 80%
of b5t g@ﬁ/s at nost 90%or at mpst 95% [0112] In
ot her aspects of this enbodi nent, a BoNT/E

[0114]t rna%ﬁbtg&rafﬁlgg?dwq@rﬁ[a'an cﬁ&mu St@ﬁn atrmlow%pt bl rﬁ‘aéé'rr%ses a BoNT/F

translog@)tlongiemalﬂo In Q;balsp%(ft oﬁt@@ emgﬂd@srhtt ? 5%‘“5 ?rgrpﬁlq?atlogaoalam comprises amino
acids S10886 iof SEQOD NG 6| At bivveher as@iai ¢Tahiiembslirdéhd - aSBGNW trSE@catlon domain

comprg W5fiely g RERNTE ipagioruen Samellnny i e5”ggy o rensecaton
domaie; {igyg 3 BANT{Folselomeprat iranslopasion Mpmain demds BAPHE subtyrsf Isgigther aspect of
this enkdadib¥ent, & BoN@F tiBSbcalion dbmaindcompfisas a@uno &ids 440-8680fa r&tu.rally occurring

BoNT/I]-‘Q nsfrocat.o?r’uodonfé% varnt P54 09 NRR: %Jgﬂ BF “0“5 am %% &%lg%e of a BoNT/F

Ions re ve to am no aci
|sofom|\|gi SHS) ID HP: § gr&tgmlnq_am@ 440866 ofga BolT/F sqptype‘pf SEQ ID I\@ 6. In still another

aspect]cQ th@@mbo%@nerﬂrg\ BoNvF Qénsibggloﬂ@emﬁiﬂrbbhgh&'s'% n@mnﬁl@raﬂﬁb&urrmg BoNT/F
etjons relative to am no ac

transloRi\ﬂon§oma|gtva tsucih as, e. g P conaervatlge Boé‘]?’/FE%r-?nslocgtlon tgmalr’i@rlant a non-
conser@gtjve FONTAOtran5@cation dmm@m rvenam;cmelgUEu:Qm@m transdocatibn domain, an active

BoNT/annEIbéyﬂén H@rlné}:]'f?é%mbﬁt %g]aﬂyp §§rﬁb|g§tloﬂ2tl??er§(§1‘7 Iﬂfstlﬁ'-:aQolthr aspect of this

5 8
embodiroent fOBOI\gdz traémloc%@n dgpalrie(@nrﬁﬁﬁs %'B'H? ?WQ SQﬁPf[ﬂ)nogcqanrally occurring
BoNT/Bddinslbeatisn [deinaib i waarit 0of BEAN D a0:dG <i2B-284 é.9Qf anSadakiBs 440-866 of a

consenBQm%gN&%lﬂ‘é‘]slol:ﬁloﬂtdaﬁ ma\rc'éﬂgrﬁto? S%b @Né @"'Qﬁ.qb %E.Bé 34@866 of a non-

transl ocati on OI’TB.I n corEprl Ses
conserﬁgt{yp @@NT@ t@anslo%ﬁtlorprggmalq vargant of§ QJp NO56 ar’6|no aqlds 443) 8669)f an active
BoNT/F trafblocabn ddmhaindi@gmbil of SEQ IHAOCH ot ArLRbSinainngerésti d
substitutions relative to am no acids 423-847 of SEQ
IDNO 5 ; at least 1, 2, 3, 4 5 6 7 8 9
[0115]1(, othey aserts dftthis Mbogdimentpe Einﬂ-fﬁ @ml@gatamdﬁma'acqompnses a polypeptide

haV|ngséJ'b§fﬁ|h(§ Héld.j Rfdatity & Ahihy Bciti9 4AMd80r JEID M336 gﬂz.ngat RBE& 70%, at least
75%, a&@a%%?glaeaas&gg}g%%Ie%%@%%&%&l'sﬁs? Pa"{jgﬁgyeg%pﬂz?sg%o?sodf th9|s émbodiment, a

BoNT/d éhestidceting doglaamt dorngrites aanviypeptide hd&nm@n&iﬂﬂaqﬁ idSEE tb Bmino acids 440-
866 ofN:@Q I@ NO 3é ofI @gsgt nhost 20% a mosf1'75% 2t moft 80% at mét 85‘% at most 90% or at
or 100 contiguous am no acid
most 9541 etl ons reI ative to am no aci ds 423 847 of SEQ ID
NO 5 ; at nost 1, 2 , 9, 10,

[0116]291 otﬁtg’asé&:ts &ths%rmbéggeﬁtoggéoglj&uﬁ‘?r% BP %k‘% acgmphéegrbspolypeptlde

tive to amno acl
havmgapg| @éértost]j % 3 435 647 8, @ 10 620 3(7 40 ; or9100 - coz@guous amino acid
30, 40, 50, or 100 cont| guous am no acid additions
relative to am no acids 423-847 of SEQID NO 5 .
[0114] In another enbodinesd, a Costridial toxin
transl ocati on domai n conprises a BoNT/F transl ocation
domain. In an aspect of this enbodi nent, a BoNI/F
transl ocati on domai n conprises am no



acids 440-866 of SEQID NO 6 . In another aspect of

this enbodi nent, a BoNT/F transl ocati on domain
w@oimpHsse6 a naturally occurring BoNT/F trans|l PCHUSIHN8/080570

domai n variant, such as, e.g., a translocation donain

froma BoNT/F isoformor a translocation domain froma

BoNT/ F subtype. In another aspect of this enbodi nent,

a BoNT/F transl ocati on donain conprises am no acids

substltf}ﬁ)qs geﬁeﬁlvgfo eﬁ'mﬁ@%ﬂs%ﬁ%G@%ﬁd |EﬂgO E%pwl/egstq r@%sh%c @,tf, @,ng, 10, 20, 30,

domai n vari ant SUC
40, 505ri148Q ngmgpngg}@%)ﬁm@o B@tht'ﬁug%'ﬁé?lﬁqvﬁfo %EQ) ?‘E’fjsl\féo 8§6 BFSEQ ID NO: 6;
at mosan] NG, 43, ds7,449-18680, a0, 40, By NTA60 mmbbylﬁyaoﬁarﬁﬁgdld:hé‘i&}lons relative to
amino%ciﬁﬁ_ @ ?%Gans NPT 6. %?%S&t 1,93 ,%%?6,%’,‘%9&9!' ’3034(1 50, or 100 non-

ocatl on aomal n conp rnon- nét ur Yy
contigynye aninP [§gid BEIRAINE relatie & e 24is %Bﬁﬁ@ ﬁf SFé} iDAMP:,6; gmept 1.2, 3,4, 5, 6,
7, 8, 9280, 26, 39 40, 80,6 NBEFidkAdonNgoBOMTING-adid amloag At O toGRHRRY dids 440-866 of

SEQ IB?\H g r'at ‘fflea QRI%/ ESAF ﬁer’\éeg Q%N% 38C (fgg ggérggrpco%Q%uous amino acid

't transl
addltloaetqla\hée lB@MWOI%\Ctdsé#%BQﬁc@ﬁE@dDd@Tﬁl n fragnment, or any

conmbi nation thereof. In still another aspect of this

o SR B 38R R R Ph R R o stvenic
havingBe MTAtFmast &ris Bok &t 6,Gn8, dbﬂ@uZﬂ 30a#0,&AtordP0 BEQUADs Bidino@cid substitutions

relatlvé%cenmﬁéam& 4910-*866“29 §@Q@§N@S 64é‘tha§§§ 20f3 4'il 5C@n'f5%r§a’td Y@ 30, 40, 50, or
BoNT/ F transl ocati on domai n vari ant SE D NO

of 6
100 coRRUALS RIS A HBS I 1 BT 40900 SRR NO: Bt most 1,2.3,
4,5, 61 T, @8NS [10cZt B@ A0 s at TDO\l:ahtlgatDIIs anfindSiAQ del2tidifs: relative taAMMO acids 440-866

4 n iye / apslgac
of SE??%% ;ét gtoggsgéng % 1\%06 y 8, %OI}IE EO tggn‘%?n@t FNOL t??qumppammo acid
de'etlomﬁ%ye forpmincasids 4435866 &f SEQ 'PH\'% Geﬁ‘t‘m%i en 8, 4 & BING/910, 20, 30, 40,
50, orﬁ@)(ﬁ&ﬁlhgl@a& bmlﬂlod@lH&Udﬂtl(ﬁ\@Waﬁth@ﬁﬁarﬁm@@&l&spﬂmt%d%f BB®IIMYIOAB; or at least
1, 2, Bﬁ%]g]g 76‘%' dﬁf‘%b t4>6I ge(gé){ %f)n ggf)L(JjﬁSaenilgoastg }j(]Q[IOPS e%tlv? to amino acids
440-8e80aipEQLD N@a@t 535% at | east 90% or at least 95% In
yet other aspects of this embodinent, a BoNT/F

oAb RS B Oe " SRR SE5, & el YpEptde halag AN, o
translollsl@on@oméln o an. qspait ofrtbis emBOderdta Ba$i/G FBAglocationrrosin@0#prises amino
acids ?4t7 8%§%F sBath N 7”‘H’§£n0%l/ % et tﬂ@érﬁbo%ﬁr/@n/t [:HA& G trhslocation domain

her aspects of enbodi nent, a BoNT
Comp”ls?saﬂéla{i’é%{'@/l%ﬁ“rﬂ%ﬁi’W—/ @otf?ﬁ‘ls'f’gaé'gn QOBB'Py‘ﬁ‘@?ﬂtl e Py g, @ translocation
domaifrgm a BNTI®Bbfodn o2a trar8logatibn dofain filom,a BoNT/@ subt$e, 14 Bpother aspect of

this en?b%dlg%gl’bg éBNT/éQranglgca%Prpdd’m &%g%n&wgoc%?sqg7 865 %f 63 na{urally occurring

acl tutions relative
BoNTlgEenst@am d%na’ln \(lﬁrlalpt@é§EQi|? N§: ’7 glcp ag, e.g. @rr’]chaqlds-fM’? 885 pf a BoNT/G
isoforn@of, SEKPID HO; 7 SBmikDacids47-865 HRAOBINMG S dedAGHE IBMAIG. In still another
aspecté)%gdﬁ %n bs}rr%etgp L Ié%)rllﬁlé F | nas%lce\\/t%ntdgrggirrpcgrgpr%%s g ngrﬁ‘r ﬁe(\ln?r%ﬁy(s%c%?rring BoNT/G
translogation pgmalg(yarleg@ suqn)gs 59@7 agfongenativg ﬁo@ﬂﬁttiaggngoratﬁﬁmﬁm variant, a non-
conse@&tivel BARITRL ARBCARh RbMYA VafardM BONPCI dincfid dafkafdn £RQin, an active

DNO 6 ; at Jeast 1, 2 3 4 5 vl . 8 9 :
BonT/gransiatap g Bimegt of gy aoialer Biiatls Bnithralpigaspect of s
embodifed¢ntt & BN TY@ | tenploeation dampinocatirigss 4hdo84@dsofi47SERY bDa non-naturally

occurrllthoﬁT/G t%slg&%@)n domatn varidntrof éEQ II§’ NO: 6 suct?as e% ’am%o’acﬂi9447 865 of a
or 100 non-contiguous am no

Conseré{%‘HFtE?OB‘ﬁéG F%”Séﬂc?% o8 2Ny HB" L @4508663'81”0 S‘@ég ffty-865 of a non-
conseilive BoNT trattslokbat@s tdothain ZarianB of SEQ |ID BO; 76amind acid8447-&55, of an active
. aC|d

BoNTIE Janibatcont i resfhop QF St NETy 2o, B RN S R

NO 6 . [0117] In other aspects of this enbodlnent, a

BoNT/ F transl ocati on domai n conpri ses a pol ypepti de

having, e.g., at nost 1, 2, 3, 4, 5, 6, 7, 8, 9

10, 20, 30, 40, 50, or 1@0 contiguous am no acid

substitutions relative to am no aci ds 440-866 of SEQ

IDNO 6 ; at least 1, 2, 3, 4,5, 6, 7, 8, 9,

10, 20, 30, 40, 50, or



100 contiguous am no acid substitutions relative to

am no acids 440-866 of SEQID NO 6 ; at nost 1, 2, 3
wQ 200905859 6 , 7, 8, 9, 10, 20, 30, 40, 50, POT/ULD0OS/080570

contiguous amno acid deletions relative to am no

acids 440-866 of SEQIDNO 6 ; at least 1, 2, 3, 4

, 5,6, 7, 8, 9, 10, 20, 30, 40, 50, or 100

contiguous am no acid deletions relative to am no

[0119]‘9191I &ﬁerdé%gec%ﬁgf tﬂlg e%gj ’n@ntNQBoﬁlT/G ﬁgns%gac‘tton]don%m’co%pnse% a polypeptide

haV'”gc%h%m'Q%aEl% 'dﬁfﬁ'tY]EP Hpingy a%ﬁjf“ﬁ %ﬁ'ﬂ:’sOerngaﬁ Ve ? Sf ﬁrﬁ b least 70%, at least
75%, A Hacts8094 Bt 18508596, 2BEQStIINUNDAat 16ast 96%. &iyet ettistaspectsof thisdembodiment, a

BoNT/é traPQOCatlgn donr?fa]m co§n ’rlse% a %)%ept%g’ha\ﬁrgq a 4£ﬁin(§%cid (agnt#)tg amino acids 447-

ions r
865 OfaQLEQj@ NAO- F689- oﬁt BEQ7 9D N@osk’ 2% [20 ed]80Pm abifiet fate, at most 90% or at
most 8Bpodi nent, a Costridial toxin translocation domain
conprises a BoNT/ G transl ocati on domain. In an aspect
of this enbodi nent, a BoNT/ G transl ocati on domain
[0120]c bngher saspectdiribis 2oibddimadty a BRBITEF tr@8EQcatONNMOMaip comprises a polypeptide
havmga@%t hﬁrmd'éﬁﬁ)eﬁ:tB of 5t Bi  &rbagi FEnh, 4@ FBOBT168 non-contiguous amino acid

BNRTELCICE RN DRC e AR O ST TR

40, 50t orcf8 hoeedntiguous| eminp @cifl sastititidde KETAtE@e itsarhioo avider 443 - 865 of SEQ ID NO: 7;

at moskt af‘%l ) Gﬁ%' 'P% gol%abd] 36 réﬂ)ms@ OBQM rluoq C%Htli&x&eaml,‘u@a%@élg%ﬁs relative to
aspect hi's "enbo transl oca

amino dgha Y- %Q?n?iﬁ@e@ Nk it E@?toﬂ 24%74 §6@ of % 1Ha¥91 o4 $3, 50, or 100 non-

contig@mi€ dininogid Bebildnsrélataa s aniad hdds 4401885 of SE iDaO: '@fat bfsiN, 2, 3, 4, 5, 6,

7,8, QBWCEOI 40, ]56 %?'?o@ﬁq&% ﬁ%bK%E% 96’ a8k béridjhﬁgisdfgeéa?@ to%élin}r%saggs 447-865 of

SEQ IBNG: BoNetieas 5 gpfb Sob. SECPHI 16, RRY30740. SprprsiOp ppr-panggiup amino acid
additions RRgile Lfantitt Lice apdés@BEQ 1B NBRT/ G transl ocati on

domai n conprises a non-naturally occurring BoNT/ G

transl ocati on domai n variant, such as, e.g., a
[0121]c bnefeer\aap¢oleeofBOINEMBodimanis b dRodlil ICo iangipeation dpaainggempriges a polypeptide
havinge. RlTthﬁ&ﬁ yat |3,V£, 5BONTE @ 46, @Usé(p@@td)ocﬂ 190 E@fit@ud(@rainﬁ‘l@tamd dubstitutions

et R TG AEEr 10 KoL BT ey £onBi hel Polf. 20 3. 40. 50.or

100 cantiggroe@ming acig sublstitutame tetative agpemaow{s 441B6S @‘rﬂE@an‘{ﬁlt? atanost 1, 2, 3,
4,5, GBZ%T{) q’Ot f()a5§|4gcﬁ)t bp{bOQ:gm%hgusmécﬁ)e&Ié%mmla%| tggmlno acids 447-865

non- nat occurrin NT/ G
of SEQ TAAKY Jo31 IE8H ‘a2 2r 7S GP. By 146 07100 cpigvous amino acid
deletioBS relagivegto,anaid dvitls 387-865 FEECBION@I7; at ro@n $.67, 34, i5Y& 7B8NT /16520, 30, 40,

50, or g@?g@h%@% %I@@O %?iﬁ%élnaﬁ@rré@t% t@gmlﬁg%%%r#g%?of SEarlrE) rl]\l%: 7; or at least

nonconservative
1,2, 3t 4.8 81 o Sa? i 18n2Q 8PwfiOnSW &F | WhgontiguosErmippagighaddttions gaigtikg to amino acids
447-36803f 8EQAB R8BS of an active BoONT/ G transl ocati on domain
fragnment of SEQID NO 7 , or any conbination
thereof.[0119] In other aspects of this enbodi nent, a
[0122]BtNenotet enalppsiinernital @estidtiahtgxin teanpipeatigr doraim edrypsispt # deNT translocation

domauli‘aMia'ﬂlgas t aﬁhlg@n@&!n@tehtd@méﬂlf ¥arsRc#ih A6maR |c§#§prf§4ga§ﬁ5 acids 458-881

of SE(gtID ?@Sq_ @O@y thg{ a?pggts?fqglg(f tbg?lmF%tagt'l'%é%o}ragﬁlo?? ion g%rgz[un comprises a
natura@58dcurring VaNT tonblecatias pewdis vaiant kuch aendopdh tnzmstocat@n BoigiHh om a TeNT

isofornh Bﬁ‘élﬁgr%ﬁﬁgﬂog%oﬁilgmﬂoﬁ & PERpF étfb?y%ealrpéﬂo}fﬁﬁ éJeth)f nﬁ’svérﬁ‘&)d%nt a TeNT
amno acid identity to am no ‘aci ds 65 of

translo,@on-fiogufxln cgmarlses aplnﬁﬁ\gps é}@y/gma&f al%gjfallyg%urrgg Tﬁﬂgfrawnon domain
varianadf SEBID RBYB, ach pwsé.g.98Mmnoracids 468831 &5/ eN0BaBIm bhSEQ ID NO: 8 or
amlno%t: B?ﬁ @%eo(ftasl'egltl' sh!ﬁkpcé cﬁ@%%%'ﬁé‘ta Iﬁ sﬁpm{h(e‘:\' aspect af this embodiment, a

rans ocat1 on domal nprises a 1\{ 1p havi ng,

TeNT @ar@locat@p dapaip cg_mprges agon- na;urallysoccurgng eN tr@slocaﬁon dq_roaln variant, such
20, 30, 40, 50, or 100 non-contiguous am no acid
substitutions relative to am no acids 447-865 of SEQ
IDNO 7 ; at least 1, 2 ,43, 4, 5, 6, 7, 8, 9,

10, 20, 30, 40, 50, or 100 non-contiguous am no acid
substitutions relative to am no acids 447-865 of SEQ
ID NO 7 ;



at nost 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 20, 30,
40, 50, or 100 non-contiguous am no acid del etions
WO 200at053360 t 0 ami no aci ds 447-865 of SEQ | D NO P@T/USZ08/080570

least 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 20, 30,

40, 50, or 100 non contiguous am no acid del etions

relative to am no acids 447-865 of SEQ ID NO 7 ; at

most 1, 2, 3, 4 5 6 7 8, 9, 10, 20, 30,

as, eé’o QQSer%tlvéqu*ﬁqrénQIQ&qlbrgH9M§|namlg}ﬁ’ Q(Hoq c@r%gfvtaﬁ\@n'ﬁeNT translocation

relative am no aci d (%\I
domalrét/aqagtagt'l'ebiT crzmerlq-)iranslgcatlorsdom%n an?ctlveg Tganslo_[zetlonzﬂgmaln fragment, or

any c@thinadiOn tHEGsof. orin 010 anaiier capédt gl Ghis e&im)mmerapadreaﬂ'dﬂrdnsbcmlon domain
compr%%é %&I’X ?0|&so4 8r’]cbf g%‘oﬂ%af" %\7}( ﬁc@cﬁrrﬂéﬁé&gtrg%lwlon do )n variant of SEQ

r aspects o I ment
ID NCt Basvsh Geat-9- oﬁmtﬂ‘ér?ﬁidﬁ 18HAPY Plstsongepelivg depit It?ﬂ’@S'?ﬁi*W’h@?ma'” variant of

SEQ IIBJ\@ 8 a’iﬁlncﬂ&ﬁds 4bg- 831 of a3nan-cbnservative BeNT transloation Gomaid Gariant of SEQ ID
NO: 8, armn a id t&g 8?? :f\n rf\c]nve Tclg'mrar%%cé'hon%g]ggﬁigtg:@%rg of ]SEgé%NO 8, or any

am no acl
combmanom\m.ereaf, at least 1, 2, 3, 4,5, 6, 7,
10, 20, 30, 40, 50, or 100 contiguous amino aci d
[0123]I %br&f'%tal}lstplec sg?o EFESL?}n gd?rﬁetn? %Lpel(]ﬁ t%%%l)gcsén%ﬁgorgaqr? cgrfnprlssgga polypeptide
havingldh, ar@ifg a@@ jdedi@y tc5@mn@amd_s{)4)5&:8ﬂ1tqf@ﬁ@1@ O hof, aci. cit least 70%, at least

75%, éﬂ@a@ttéog St Ié%ltezfg}t{) Va@letaQt 9@‘%‘3& Gt I@gét g§%4ﬂ17 eggtﬁer%fs%e%%gf ltl'ﬁ% embodiment, a

TeNT Qgslozatlongi@malﬂocomgﬁs’es@rpoiy@eptlsisﬁﬁylgqja gmgﬁraﬁlg |d0&r‘a#td%o amino acids 458-
881 of BECeIDI NMS8 ¢fed.at atwsost @0% At MsBTi% ait hést-88&5 alhosbBEYs] &) most 90% or at
most9§%}.7;atm)5tl 2,3, 4,5,6, 7, 8, 9, 10,
, 30, 40, 50, or 100 contiguous am no acid additions
relative to amno acids 447-865 of SEQID NGO 7 ; or
[0124]aIn btﬁaséspécts of thisSembdtimerly, a TENT transloéitlon Bomaid @ompfibes a polypeptide

havmg?olgaf'a mos 1, %:ﬁ %gg 8oggé %43&% %B PD%gn;c%.ﬂ%uous amino acid
substlt[lmmsquatlwﬁt%ﬁﬁmﬁm@*dSé@&@ai AEFRQ |DaN@I ot leasila?. 3t 66 A 7. 8, 9, 10, 20, 30,
40, 50t &ra06 hetadntiQUbusl aRMb Bci§ QMBRLiIluBRS ré’rat-l;@ Marﬁlﬁﬁﬂéchmt%"?af SEQ ID NO: 8;

st o 9 by o Beflerth Buitom 2o SRR O PSSt gelgprs e

amino SEIQ H53-98D of SEQ IDN@nD ehleastds pedt4, 6f 6,t7hBs9, eib2Mi3fe4t 50,e0r 100 non-

conhgtIﬁMm‘nB%@ﬁ ljeefins Qé?atggf@énQné:%rﬁﬂ% 881 & §E"H Ill’.lfl@(blg/at most 1,2,3,4,5,6,
rrl n?qqgﬂgr NT transl ocation dOI’THI n variant, suc

7.8.91520. %9 SRPTORRT RS AN Bt EIOER Ukt Bra g acigs 456681 of
SEQ IDMNN S| acatidasnt, @084, 15, 67018 8 TDed 39udLt, ypeaor 100 namadniguous amino acid
| transl ocati on domain
addm@%%ﬁestgs ng%a%ggg%?gg”ﬁgg%g{f@%”a natural ly occurring
TeNT transl ocation domain variant of SEQ ID NO 8 ,
[0125]S iCHth&Saspect§) of trsTeMBodafidrSa 45MT S&ﬁsl@cfatl@% dehHin icB@p@esna polypeptide

havmggf &fSEthosP];] I\z‘g%égp é Noéngn(l)o %ﬁh St I | ﬁ ano enrtlguac‘)sualgrmr{no aled substitutions
relative t@l%n'mml 498198 obSHe NI NO: &nafllensht.iZo . 4dnhi h 8cBnidr R&e¥. 40, 50, or

100 coat.gwns AAhslhekd S0bsREEIHE Fldlide H&MIND dcRI8 3608 dr@RADKRD: B; at most 1, 2, 3,

tl
15,67 B o HENBSsg & BB ONSSINALLNE JENT e 1o aming rics 45661
of SEQ iRMKEY): &¢ at least 1d@nBi h Sv&r V.aht9, 18, & NU, ¢hiddeei €00 contiguous amino acid

deletioh$ ARRILOGAHiIR bR ABS-Bs1 &%E@ﬂbiw@ sTeNost § ansl £&ag 1708 9 10, 20, 30, 40,
domai n fragment, or any conbinati on thereof.

50, or é%fcﬁggu%{% r@@{a aalfi aPﬂﬁI@Sé%E{alt%ﬂlpo a%l stgﬁ-lsm ‘of lSEQ IIZt) N|C)I 8; or at least
1, 2, 3t 4,806 HEAL, 11020 BHEION5E oNMPIG etiguand moin@edidlsdditb8s BBitiveofo amino acids
n Iy occurring TeNT transl ocati on donmain

45888\‘;\;??%%@()?)‘%[5(2 IDNO 8, such as, e.g., am no acids
458-881 of a conservative TeNT transl ocati on donain
variant of SEQID NO 8 , amino acids 458-881 of a
non- conservative TeNT transl ocation domain variant of
SEQ ID NGO 8 , anmino aci ds4358-881 of an active TeNT
transl ocati on domain fragment of SEQID NO 8 , or any
conbi nation thereof. [0123] In other aspects of this
enbodl rrent a TeNT transl ocati on domain conprises a

.



having an amno acid identity to am no acids 458-881
of SEQID NGO 8 of, e.g., at least 70% at |east 75%
wW@rookesss0 80% at | east 85% at | east 90% or apCT/@8808/080570
95% In yet other aspects of this enbodi nent, a TeNT
transl ocati on domai n conprises a pol ypeptide having an
amno acid identity to am no acids 458- 881 of SEQ ID
NO 8 of, e.g., at nost 70% at nost 75% at nost 80%
[0126]aFn B &Hkr ér#t/&dm?etnt %ﬁ&st%( G, tﬁo\%slg&%gn géw(gln [;(Qljr;%%l:s 4 BaNT translocation

her aspects of I's enbodi nent rans ocatl on
domalraomn@seqﬁtrﬁf t|’1|§ g@b%p rﬁ%rrt@@zﬁ\ﬂ @@s}qgﬁ\x}‘oa Qom@n gomprgfas ﬁ'ﬁ@? acids 432-857
of SEQ,IDAQ: B In ghothebaspett of tifis ,emBodim8nt, a BANT ZEinsI3Ehtiorl Bom&l) comprises a

naturaW?cg:LQrg \/dgé)%ho-lctgdr?ﬁglﬁ%ﬁ g@?%gﬁlagci&h%y §SE% ef t%;rfﬁ%@a?tlgn domaln from a BaNT

isoformp gra%trar!glocglon dgmalnjrom asBaN'IBsubtype In@nothgr aspgg of Qu;; eng{pdlment a BaNT
transloéﬁhon@@maﬂ lcorh e s @MinG @Bits G3IOREY oRBInBRraRE bebuf§ BEINT thhsMastion domain

variant (% %dl}f?ﬂbo asrncﬂo aCI dgm@§%0,38%3§5575(§g é%‘ll\ll(s)ﬁfarm bglrz'Q ID NO: 9 or

amlnoagds 58P~ S&Zrofa(ﬁaNﬁ@nbtumﬂS@%l@sN(arﬁ no sttangthgehspettoh ghis embodiment, a
BaNT frﬁr{sﬂkét}bﬁ db@alﬁ%Mers@QbQ§n-4§&amc&}fmgsgﬂd t'%n%@:atlgn dorfin variant, such

a5, e.03 sgpiingfivg GENT dfeniey %&8@'@” A APl odBPRRRaNT transicatin
domaim edriatt, ¥ 8alN clrimeniransipcitiod &@nB8 Bn attivEEBENT DaN(@ca®n;doakin fragment, or

any ccgmﬁr‘iatlgn thoereof3 Im sﬂ1| anéher a@pect %f 'th|§ embgdlmer;lto B%QIT @Qwslocatlon domain
50 100 non-contiguous am no aci d additions

comprﬁs%q %{P'Péléc'?so‘l?grﬁ%d)f Adrpoatyeedy qeeyrrigg Bgﬁbtrprng;qu@jlongjoma&vanant of SEQ
ID NOab, sueast, dg., @mino Acids 432-8%7 of Hcgnservativ8 BaNd trandi@ati@Odomain variant of

. r

SEQ ||§Q1]o g% v”é'#t %mc% rf‘i3%%g5 QPJ‘n %@é%@b‘é?ﬂfgg%%f%%\% Qgﬂé i LSSt of SEQ ID
NO: 9 [M%Tc'qsrf‘%tsﬁépf Aspdive Balf translosationiseepivdigement of R ID NO: 9, or any
combitidtigmgb@eat i on domai n conpri ses a pol ypepti de havi ng,

e.g., at nost 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

20, 30, 40, 50, or 100 contiguous am no acid
[0127]s nbethért asppen o ki embadimend 20BN taoslepatiasgorgdn comprises)a polypeptide
havingl 48 o 8cid icRhtit) ®AShind acids 4323857 # SEQ5ID N®: 9 off e,g., %t lea& 70%, at least

75, 2 et RO IR0 2D OB Esveﬁg%efsqéaecaﬁofgﬁcfmbod'mem 2
BaNT frihsiCatio® domain qupwtises,a polypeBide h4vmg 5n am@o acig idengty to 9mjno acids 432-
857 ofjéé-Q I%q\lo @of é‘Q alﬁ\%st Do 1&%0@“5% QY Rdst 8@"7‘ megs@Sg% at most 90% or at
del etions relative to am no acids 458-881 of SEQ | D
mostd¥: 8 ; at least 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 20, 30, 40, 50, or 100 contiguous am no acid

[0128]2@ gtééro&gegtg 'oF‘EH. gmg&j rﬁ%‘t no E@ﬁ*l'gr%né(gc%hég &orﬂ% %Egpr]is@i 6 polypeptide
revingp6.. 30 oD BGh 0. 00 &P od. il mindRINiaua amino aci

substittt@natdlatiee taanano ﬁuwsaerzxsa éﬂ’f@ECBBJlNOfg SE@asltE) NG, 4,8, 6, 0B, 9, 10, 20, 30,
ast 1. 2

at | ] 7 %2
40, 503?5,10§80n gﬁtlguous _aLrBBb aC|d ‘fc,ubstlt’utlons relatlve to amlao acadds 8%9bf SEQ ID NO: 9;

con uous am
at most @] 38 4., 67, BnP.rE. ab|3.3404§(3.038(10 r@j:fn cgEt(guplD yano @md deletlons relative to

amino a[c.eézlﬁj 8d7ltrbf®E@t ipenoegYheRbsrent, 3 a, 61 Ot Bi @!H@I 20, Q?i 49, 50, or 100 non-
transl ocat,1.on 1N 0 I S ca
contigypyRaMe 2P ds'ﬁ“%é E%%tve g"fa%'ﬂ? %C'%rf@?ag%rég‘)a@ '1§§ {mest1,2,3,4,5,6.

7, 8, 9t T(a@8| 39 c4t, 5B rer d 0irednrcoptiguons daigo acidl adsitmos téptivdR-a810 agfds 432-857 of

SEQ IDRR: |9Dor|\§pleagt 1, 2|, B @%oéhﬁ% §,51@e§(§ 3@f 4d b Sor%’é’%#h &ﬁ]’ﬂ&uoug amino acid
BaNT translocatlon donmai n coq@blses a natural Yy

additiogg ety RGP g8 /R SELIR NfbRmi n vari ant, such as,

e.g., a translocation domain froma BaNT |soform or a

[0129]t rna&ﬁérogs?gétﬁ ﬁ%;%h@od‘ n‘.é?m‘?‘ & B%M'\';Fﬁéwéayaf dorjn£]n %Qrﬂ[vr@;@g a polypeptlde

di nent transl ocati on
haV'”gf:%EFp?‘i rgest 1 a?rrﬁn”o Sei’el® 941352853 6. 54, ‘?ﬁé?%P%{‘It'ﬂlfuéé@w’PraF'ﬁ@”bSt't”t'O”S
BaNT transl ocati on donain variant of SEQ ID NO 9 ,
such as, e.g., amno acids 432-857 of a BaNT isoform
of SEQ ID NO 9 or am no aadi#ds 432-857 of a BaNT
subtype of SEQID NGO 9 . In still another aspect of
this enbodi nent, a BaNT transl ocati on domain conprises
a non- nat ur aI 'y occurring BaNT transl ocati on domain



as, e.g., a conservative BaNT transl ocation domain
variant, a non-conservative BaNT transl ocati on domain

wQ 2009350 a BaNT chimeric transl ocati on domai NnPCEHIOS2008/080570
active BaNT transl ocation domain fragnent, or any
conbi nation thereof. In still another aspect of this
enbodi nent, a BaNT transl ocati on domai n conprises
am no acids 432-857 of a non-naturally occurring BaNT

relatlvé foad?ﬁll"ué)gé?ris' 4%@ BQQWSQQY@N@@IatQJaSSF—@, bD4h;§OG 79,_8’, 9,S’H)C EO 30, 40, 50, or

., amno acld conservative
100 COPP%H%‘T @B'ﬁ? ?%S%%@%S W‘V%Wta”b’fo %EQ“?’%)BW‘C S5Q 'Dé‘iﬁ r%at most 1,2, 3,
4,5, 68K 808, 1932, 8G 740030, ar 100roatigneBraaiid sk ddedNdnst relatigl te a@atnb @abids 432-857

of SE&mn QVQ{ I'egsq é%TB SAEQ I6D7 I\pg % 2&?@0“?0 %%' grs10‘a)3c%nﬁgﬁjégs amino acid

ansl ocdt 1 on’ fragnment

de'etloni)fel‘a@fe@am"a?racaiﬁ;%%é?ﬂo?fﬁﬂ IBNQ: Peptanst 1 [2b§247]5 §.9 %)t%é@ 20, 30, 40,
50, or a@(p&fht@ooé alib Scie Ab@GHngR4tive @ HAiNT atidoaB2lase at 5RO ID NO 9; or at least

1, 2, 3i gg‘;ﬁt}ﬁ %O g%qeé%allggl dd)épi ; I d haVI n%ba? (bg %n@re‘f ive to amino acids

4328@.(15.SEQé@NIOe&-st 70% at Ieast 75% at | east 80% at
Ieast 85% at |least 90% or at |least 95% In yet other

[0130]d pech]s %&ezg ear@?)sgn(% éo&[nl t&agsqﬂ %é&%ﬁ% gc?(ﬁl%%e %P’HNT translocation
domain.dieraniasgyect of thimembodimentsa B@PF trg8Gipcagion 8ei(aih Coi@diseDaming acids 423-847

of SE& 1§ NO: b, W%Eotﬁ@%&p@i of@%tean%JﬂneﬁF a@NT P cAbn BBRLIn comprises a
85% at nost 90% or at nost 95% [0128] In ot her

naturag/scifé%rflgg %LfNTt trﬂnglo%a}pﬁe)a?rﬂ%%yanagt %msi%%ﬁqr%Qthﬁﬁ domain from a BUNT
isoforntl ona iransoatphide@sindropad BOEP$ubt@e havanother &spgct,of &iis emiskliment, a BUNT

translog:?tioﬁSBmgm’cor%pnse?ammg aC|d5.7423 §47’Qf§ natu&a%{ ?%g{r'ﬁng%ng'gans%Qation domain

] non-contl guous am no ]
variant; f|SEQ) PeN@010a RiGHcRSa® F-d aMig R8s 92084 7SEE@ BN TNEYOrg! of SRQ ID NO: 10 or
amino la€ias12318472f a BANT sé‘btype5)f SEQ ID NO: 110.8In, stiPanothk® aspg@t of &k embodiment, a

BuNT tffar?slocaotion% mg\'lggorﬂgr%eggnt I &ra soaf%rgggs%%l'ldts%%canb% H(t)rh?olrQ%rlant such

ative to amn
as, e.gypgtcomsergative BuNT granslgcatiorg domgin vagant, @ non-ggnsepyptive3BUNT translocation

domaiftfariafOa BOKT émem&ng@&tnbrgmn %ma&ﬂe@@N‘ﬂ trgﬁsllc%bildh%mam fragment, or

any c?rgbérga{nori?heéeof n s?lhanot%esr aseect%??hls gmgoﬁnen[? %%“y% t’r% ocation domain

comprid€s arbifo acids 4733847 anf a onnatgatiysccaming Bul € itrdnsdhehidni dom®in variant of SEQ
ID NOr % a;shbﬁlgs te‘b %‘Mlﬁpad'i)d‘s'm 84$%f §§gns@fva§%%ull\@ tMQslocgatlon 84main variant of

s G800-g8; oo 305 942 O PEERIS AR BT i dsin varantof SEQ
ID NOT ¢, amme:citjmmnmfao lackive BIRT G dslahtidEdQnab AGmedt gf SEQ ID NO: 10, or

Leasherdor 2 , 4, 5,6, 7, 8, 9, 10, 20,

anyco@%m ﬁ% %%O or 100 non-conti guous am no acid additions
relative to amno acids 432-857 of SEQID NGO 9 .

[0131][ K1&BEr dsPe@t bethiaspestimertfa BONS tenbiesiticre démait cBapfses a polypeptide

transl oca donmai.n co I d haV|n 0
having angamlno ?cus der%t;&% aémno %CKW){?B%%Z 09828 IMWHQ ? , at i%st 70%, at least
75%, g (pastRQ%, gijeast 8o % @t leag 0% et Ig@ﬁé @@%am wbotg@qagpects of this embodiment, a
BuNT ﬁé‘rkbﬁchﬁdﬁtdoﬂﬁﬁlrc%h@ﬁée\é% BN pBXidE Madhd B ath®d a%ﬁ7déhf|ty§§gn|n9 acids 423-

847 of%Q I;dﬂo a’lé of, f(g aé@ostélo%labrh%séﬁ?{gﬂw§t &cprﬁ r%mg%t 88A; at most 90% or at
most 9SUbsti tutions relative to am no acids 432-857 of SEQ

IDNO 9:; at nost 1, 2, 3, 4,5, 6, 7, 8, 9,

30, 40, 50, or 100 conti guous am no acid
[0132]d|é‘| %t{‘?ro?f@e‘ft%loht']'svém?‘%?"‘é‘?ﬂtn%BHP,‘Td nglepation; dorggin §pPYsEs a polypeptide
havingNelg., &t maat 1| 254, §, 6,27,,8, 3, 10,420, 35, 40,60, of7100 &on-coBtiguous amino acid
, ¥ n

substltét%ns ??Qaglﬁg%re oftfls allc\"f_;% 452%%1&%5%3?”\5%@% e%gy gf?%Eéja 7.8,9, 10, 20, 30,
40, 50[\@ 10@ n,on-gt)nt‘gﬁgis aj_r]lnozac,ld ng,StltH_tIO,nS 5ele}t|v% tq an;nn(,) agds 4 8471{5 SEQ ID NO:

20, 30, 40, 50, or 100 contiguous am no acid additions

relative to amno acids 432-857 of SEQID NGO 9 ; or

at least 1, 2, 3, 4, 5 456, 7, 8, 9, 10, 20,

30, 40, 50, or 100 contiguous am no acid additions

relative to am no acids 432-857 of SEQ ID NO 9 .



[0130] In another enbodinment, a Costridial toxin

transl ocati on domain conprises a BuNT transl ocation
waeleoiossdsd n an aspect of this enbodi ment, a BuNIT/US2008/080570

transl ocati on domai n conpri ses am no aci ds 423-847 of

SEQ I D NO 10. In another aspect of this enbodinent, a

BUNT transl ocati on donmain conprises a naturally

occurring BuNT transl ocation domai n variant, such as,

10; at ﬁlog 1y 2,63, Er@@S'}g(:@tﬂO% g@%' £ t)lr ﬂmn%n %HMU&L%%WOFQCWde%nonS relative

transl’ocatl on 'domain froma BuNT I'n_anot
to aminpspiast423841 A EQINYQT Wedtleash!, é’uﬁl‘l’4 Pr %%313 ot AP |28n30d6?57159%0Ir 100 non-

contigDERMinG @sid alfietiins adlatils tel23in84didf2384Mat SEQIID WOO ¢ Lk mostgl, 2, 3, 4, 5,

f I
6,7, 8%“8% ior §6154|00§0a5 nn%ﬂ%%?t@ué’t%%‘gﬁgvﬁ% afd§ﬁc9§ ﬁ? : So%rgrno acids 423-847
of SEQID h:tszqm 3 AR5 6 ciris e 1620 980D, OF 108 Ny RHgUoUS amino acd

additioB$! Rilafipeto@mirdEQds B2NgY 7 ck@EQlID Ngt: b anot her aspect of
thi s enbodi nent, a BuNT transl ocati on domain conprises
a non-naturally occurring BuNT transl ocation domain
[0133]v br othert aspeaie lof s embagliment, T BuNErtpasipspiorBdMTain comprises a polypeptide

havmgt 'S @n§t| &Rl ,'Z,)@, 41,@!'@,'7[‘8,\9?'10 20130, @0 %@%@@@@&ﬁ.y@uh YRinBYN substitutions

st b i odbarep 1ENORM Bt €L b 20, 2. 40. 0,

100 cqntngmumamlnagcrénmbstltghonawatwemrmacb acds 4288t eof SEQ 1D §Oi 1Q; at most 1, 2,
3,4, 5a@qt Q&f 1@%6@6 4@f50t Bll @OWBMMO ?cmB(HMons relatlve4t$ amflno acids 423-

ansl ocati on es am no _acids 42
047 of SERo . Nt U 31 PP o G, BN 1 2naPaingl oh TG Rl wieus amino aci

deletiovi@i rellaaing toofmimESgids228IB47 HOSEG U NOas); at m@st, 1, 2N, 10 52617718, 9, 10, 20, 30,

4 | Qeat
40, 50° &%gﬁtznt@p l%é%ﬁrfbsa?crﬁ‘g&d igﬁs E%]P?]éot{);c E:%&ggzx]?d&'@d‘m NO: 10: or at
st e dode viaBi & 280K 49,15l 196 AP HIEHOUS GHFIOrAHEACHBARS Tgtive to amino

acids £3BQ@at b Q) I0LKQ0: &M no aci ds 423-847 of an active BuNT

transl ocati on domain fragment of SEQ ID NO 10, or any

conmbi nation thereof. [0131] In other aspects of this
[0134]e Ibayithee mepech OBINRTINeNtars laowediiednClagred! ioxio wpnprées, i part, an opioid
pephd@@wﬁﬂ%%dn% hayyi Heham MNP idGhdhnt dBNMnhikyY ati@ s%ﬂhé‘rfée region able to

prefereéﬁalﬁi)g’gt%o 3 g@)]su&%\c? @gg?r %%ctegﬁtlclogggt ar%%&el?léridle @ggploglﬁ%} conditions.

The cell safack gamkerdBap coémprizeta 00|h@ptl($5@0@|§a@¢hatltﬂ’ﬂ s lipid, a glycoprotein, a
I|popro?éwggﬁ1gﬁﬁgve sﬁuﬁ“ﬂhérﬁ@t@@tl&c@ttﬂo@thgﬁ% df tH%QéTpé)} %?e?er%tlally interact” is

havi ng an am no aci d ent | P‘l
meantéraa]tﬁée cﬁ socga&qn H‘TnngEQKP)Iﬁf NB blrmwocpma@ f@r eﬁall ﬂﬁ%\fze mt%ar is at least
one orédr ohmagnitddMessatharmnthstiof 818 ¥ndat domsih fd8 kg otbdr cabatrfa8Ofaméer. Preferably,
the di@ér?ts)gc?daﬁ&)n géﬁ%talgtoéﬁél] Iéagt Qt Br%grsaéipﬂ%gﬁ’tugé Itagy even more preferably the
enno transl ocati on maln conprises a
disassB@qtybéB@qt% 'Sh%t\)?"ﬁ@? ogje@s 9f [zL:Tely e ey qu_s’ thgn ’thago’ thg b’lnd!gg ’dogaln for any
other cell €urfac@mark8r to whizh tr%Q\eu%(hxm‘b@ mo&ﬁed durcldXéh is exposed. Examples of binding

noncntluusam tt n
domalns are 83500{@9 &£%4 dSé'Qé ﬁtﬁ f%lpeqs erslr% l ftxms2 with Enhanced
Translg;atlomCapaglllty apd EnT]lance@ Targeting Alqgwtygg S. BetentyMoplication dHip. 1‘@U6 043 (Jul.
1, 200‘9”81@@%' IQEOé{%I Q%Md@cbs@ndﬁ#b&dstvwwF_Qlﬂ§nc%@hﬂinbl‘é(%tlerCapabllltles and

Altere(ﬂ:n ezfge(%ln%%\ctlvgy f'-lo Ios%rgjla?tl'@q rget (gg ]Lg% QZ@HREWCQT@P %lfoé’ﬁ??G 052 (Jul.

11, 20abna®o$tewagd|dul§ cpi. Mocifiel! €lastbiet Taxins Witk [Eabdneed Tansiedatien Capabilities
and Aﬁ&b&jsl' aé;%?fng?ﬂztl\/m} F%EQoan%IcmgdlalQ'oxﬁtTargfe@%ellé- U% ’(I;’a%nt Aﬂpllcatlon No.

11/776@%&%&6@%?% KBk BaToaPPEIeS Y aTbTpd EFrtibho
acids 423-847 of SEQID NO 10; at nost 1, 2, 3, 4
5,6, 7, 8, 9, 10, 20, 30, 40, 50, or 100
non-conti guous amno acid additions relative to am no
acids 423-847 of SEQID NO 10; or at least 1, 2, 3,
4 , 5,6, 7, 8, 9, 10, 20, 30, 40, 50, or 100
non-conti guous amno acid additions relative to am no
acids 423-847 of SEQ I D NO4610. [0133] In other
aspects of this enbodi ment, a BuNT transl ocation
domai n conpri ses a pol ypepti de



having, e.g., at nost 1, 2, 3, 4, 5, 6, 7, 8, 9
, 10, 20, 30, 40, 50, or 100 contiguous am no acid
W@ aipe5i3ed i ons rel ative to am no aci ds 423- 847rCf/USHEB/080570

IDNO 10; at least 1, 2, 3, 4,5, 6, 7, 8, 9,

10, 20, 30, 40, 50, or 100 contiguous am no acid

substitutions relative to am no acids 423-847 of SEQ

IDNO 10; at nost 1, 2, 3, 4 5 6 7 8 9
[0135]1Q’n0|2@m|t|€’&exaﬂ1gle o?gn O&BId %Q&ld@ %Ein@ HQM§m @Eﬁé&%d%fh%ges%nt specification

lons relative am no acid
is, e.g. P\Eﬁl erﬂ_(ephagrf an @a%qmo_[phlrg an e@dorphm a d5norprg1 a ngcicepin or
an emBddimédd a h?@!jng&ﬁmaﬁ@pmﬂfseé.Blﬁ)o;ﬂ@tmbérgid@us am no acid
deI eti ons relative to am no acids 423- 847 of SEQ I D
10; at nost 1, 2, 3, 4, 5, 6, 8 10,
[0136]2t')1 angthier gmbodient, 3 opy! RAPHES BRI ﬁﬂfe@l?i“’d p%d'el?t i%@ﬁ@e"ts of this
embodirRérat 4 ‘éﬁkdpﬁalﬁi%e@&jeaé‘dmlsé’szai&én@nl(éfahaf‘hEQa INRt-DIckepAdlin, 8IMet-enkephalin
MRGLaBall%genlggBhalm Mngdh other‘ asglejdct)sugf tPg?nemgoosméné anaeg%%ﬁhalzn Peptide comprises
SEQ 1P 80ab2, w&QX 1B mwmsammo:zﬁz@r SEQIBNOSER) | D NO  10.
[0134] In another aspect of the i nvention, a nodified
ridial art, an op
[0137] p?t‘g easB?crthci)fHﬁls &Hﬁgﬁ?ﬁent §n .eiaﬁeﬂ Hé;oEIBrﬁ;gFﬁ\ pq?yge;?ﬂggﬁtavmg an amino
acid IdamtltxaerE@ BANE@ Resfe@HTNOr 8iSeA 1aNCe 5¢ or PE@RIRENONDS ¢l ¢.y., at least 70%,

at Ieasb'?@‘;i taplegst%@l% ab lé5§ta!§f‘3% %PTe'é@tfgoﬁ/DBF A0k &% '95‘%' Gin %t $tn@r aspects of this
target cell under p yS|oIog|ca condi ti ons.

embodimgt. AheenkeRR i} cqwls%so?rﬁ?ly%e@ ide rﬁylngﬁ@mua)eamdaldentlty to SEQ ID NO: 52,
SEQ IP oIy SACSHGID e, S4eorl SEE 1), N@: 55| of oy @itn@isn70%, at most 75%, at most 80%, at
most 8'5%?%% §doR or Qo ohave st r uctural characteristics of

nor e an one o ese. By "preferentially interact”

IS meant that the di sassoci ati on constant (Kd) of the
[0138]DinMth R gstRiIRF thisfeibotientC & bnkspﬁamae@nméwpowp%ptme Ha@iAagle.g., at least
1, 2, orgenorqrcg%guo%fs arrﬁla mc‘idusu%st'tlﬁ%ﬁs Fe?a fg th§2$§ dfglnrgo 53, SEQ ID

rany er ce ace mar Pre
NO: 54 preSEfR §BNQ0%h: at negt 1cdres B aaae-contigeaus |a@éi§t30@ S@lb%!léﬁlgnsdﬁlatlve to SEQ ID

NO: 52”%@@' IbWER 5B ESER) IDANE B4R ISE QRD Y 58kt )éa&th92 or3 non contiguous amino acid

oo SRS L BN L Moy 8 B A G5 g gt 2

3 non-goriiguous @linosagidf dedadiommareletive toSEMITc NOt hizz SEEUDONOXHT SEL ID NO: 54 or

SEQ IIH‘N@ %beﬁgér%gtuf gt (gr)r(ﬂ rﬁbn'c%nt?g’&&%sa@ﬂno EIRaRitRAs Refa[t_zupé BHEWID NO: 52, SEQ

ID NOM ﬂEpéB I\@ éélof §la@éq) N@OQ‘{) oS aalip?sﬁ 1E?,]Wéﬁ@8ra%ontlguous a%llno acid additions
relativel toe8ES] 100N 152 SE [makd1 53 $E@ M NEnbasrsED DaN@ebi ng
Activi ty, U S. Patent Application No. 11/776,043 (Jul.
2007); Steward, L .E. et al., Mddified dostridial
[0139]TB‘>9”P% aWeP‘ﬁ OEﬁﬁ‘ﬁe?HlP@@'m?Ftaﬁ%F’lﬁ‘é&'tai“% FORAiSeh? PelyReRtideigyng. e.g., at least
1, 2, o t@ti@bud amme kb guAdilutionstraativoto SEQ T NOSAISERARIND: 53, SEQ ID NO: 54

or SE%@J Igst?g:gtl nlé%b:l]% §r 3 (Eang?eu%tus éﬁ%lo E&%sub%{]tu{\k%s re:ll?:l%/\)i?(} SI':CéI?D NO: 52, SEQ
D NOGSERITNST 5T0h5rs IENOHSE AasRé AP Pr &reNiGEEIHBNo 04 deletions relative
to SE@WN@ b tSF_Q§IEﬁN@ 88 tarcemd Ner 9ebd Sih A5 NV b, Yat ikt 1, 2, or 3 contiguous

amino g BSLEL A2l SOX1A WFREOLe ) K o5 bHNE M or s 0 O 55:

least WA 3 qoghgwntgompm atlda@tjd[jryns efafiyeetn &EQ 1D N@:52, SEQ ID NO: 53, SEQ ID NO:

54 or SiXY III5 ﬁby 5%: Q)l%mwoﬁ‘ 1n9rbr|3' c‘i%l‘i luBEk ﬁﬁlﬁ@'@&@ a@diticRd ré?eﬁ?v@'tdjSEQ ID NO: 52,
e bindin isclosed in the present

SEQI@E&:W iSER PP %éor%E%'D N@nd%nkephal i n, an endonor phi n,

an endorphin, a dynorphin, a nociceptin or a

[0140]hﬁ1”£’r{o%‘r RmbddIMEnt, bﬁ‘ o B.de;?%%’é F@-ﬁﬁégT?f%O% Q\%rqurﬂ@aunary-ﬂ (BAM22)

onprises an opiold n anot
pept'd%n'@c?éP‘?Fésrﬂf th'%ﬁm?ﬁﬁil”ﬁﬁnél 32REPEGSRSMPERS aa@ﬁ'\é%ﬂ(@ﬁm ({11§2), a BAM22

peptide. In aspects of this enbodi nent, a enkephalin

pepti de conprises a Leu-enkephalin, a l\/bt - enkephal i n,

a Met-enkephalin MRG. or a4het-enkephalin MRF. In

ot her aspects of this enbodi ment, an enkephalin

pepti de conprises SEQID NO 52, SEQID NO 53, SEQID

NO. 54 or SEQ I D NO 55 [0137] In ot her aspects of

" Y T

emorphin. Thus, in



acid identity to SEQID NO 52, SEQID NO 53, SEQ ID
NO 54 or SEQID NO 55 of, e.g., at least 70% at
WO e@o53850 at | east 80% at | east 85% at | eaBCT/B82NE080570
at least 95% In yet other aspects of this enbodi nent,
an enkephalin conprises a polypeptide having an am no
acid identity to SEQID NGO 52, SEQID NO 53, SEQID
NO 54 or SEQID NO 55 of, e.g., at nost 70% at nost
peptldggi/QZ) af p RSt pe%@c%’(S@b MAh%Oﬁe]pﬁ)te (ﬁ@§)t Ir?gt?{%roa{sp@éts &Qﬁé embodiment,

[0138] In other aspects o hi s ‘enbodi nment
a BAMgZ 1ogrif{s (CPRPISEHBMINS @5195, 11181 3/pBD 8FI¢rt-Bra @iy, ackls §-2 -22 Oélam'”o acids 1-22
of SEQ Eas0: 56; adinp acis B-12cimigodtids GeB2usmiatacids &22 ok amino acids 1-22 of SEQ ID

NO: 5?%%@%%%60% %Ewh%tcl'dé/ gg% ?rﬁﬁ%}é &5@% on5§mm§§914 Pai\'g SEQ ID NO: 58;

amino Zcify =1 oA NG G6ES 53R BN LtFier &db St PW@Pl%'ﬁl% 1T28I°ét3ﬁ@e|Dt'¥>o 59; amino
acids ﬁ@a}nﬁﬁoh@ds 5&2 Avhicd hdRNR2 &ramiseEsdids B-24Qf sBd IDINBBRot &hino acids 1-

am no acid
12, a8 agB? 528" ani i SHias o Zor apho R 22 SESE QIR T, "0
SEQ ID NO 54 or SEQID NO 55; at nost 1, 2, or 3
[0141]nm%tﬁ@%b&@&&h.gmed.@smda GANBD icem r.sreglaaaou ¥Eptki® h bPamino acid

|dent|tglff()) qngrysetmd%(? 1% am|8? a%;gs’h%ﬁg gg}lﬂo agc%&?szééaorhawgwg&da 1 Iggof EQ ID NO: 56;
amino adids tlt1@naminefaaitls 9-€2t amiSEaid<LB-RRDor 8@ino SEIEs 11{22NOSER3P NO: 57; amino
acids ﬁEzQahRoNst 5@2 Oé'mlr%;g olsl% ﬂgr aﬁlﬁm atids @t22 €p§|§Q ib Né 58; Qr‘hlng acids 1-12,

non-conti guous, am no acid additions relative to SEQ
amino Rek 823, S PEARIZE88 AMSREAFD 146 O BECOD Ne(SY BB, 2088112, amino

acids §-201, ahjnolagide Bi2e for asipeatiss b2 HEED MO dGon®Hmincedtids 1-12, amino acids 6-
22, arq%@%lg%lﬁrbr%%% Igﬁﬂ?% 2@0‘99!5&5%% g?opg\él rAgle S{ ateféast 75%, at least

configuous am no aci’d sub
B0%, st b A1JSSERY OF Rieast SSSED YELPND, asgesls Gt poRgiment, a BAMZ2
peptid®4in@ihg A6kain RoMprisda% palpeftl haliingZan, arfifho Aci@ Qd¥nkig U Wino acids 1-12,

amlno%E&Q?@%lnééggssggytolbgﬁ%oragggw2\é é%ngFD&ngﬁDmlr}o dcids 1-12, amino
acids §-g2 gminp acigs 8-28 or Anip ALYy SE IR GV Breled agidsgnt?. amino acids 6-22,
amino ra@ihél%lz‘QQ)rtaﬂurﬁEeQidlsa NQ 2 IDSE@ 5@ o g&’ds ﬁ@ah@lomds 6-22, amino

. 4 or cont.i
acits & (amIE s BAre She PR e cktecy PrRes g b iging acids 522
or amiN@aci8s 1-28ENSEDL INANOSED; or aBieQ dcOs N2, 551|noea;0|dls@a§t athjnozacids 8-22 or
amino: am@g 1 %2 %PQEQQIE“N@S 64“25]r rég; aa@'n%s@ﬂ)@“a't RBst 7r5%|, @F |in¥§ 8590 §EnQ)st 85%, at
D NO SEQ | SEQ ID'NO 54 of SEQ ID NO

m03t9§g°°r6Fm%stt9%st 1 2 , or 3 contiguous am no acid
addi tions rel atlve to SEQ ID NO 52, SEQ ID NO 53,

[0142]Sﬁ%tiié?a§&ct3504 14 erﬁ?o d’lhé%tu% J\ﬁé Q&E4Q(derlge gélﬂa%lbtide having, e.g., at

an opi ol e | rlsesa
least 15813 ﬁ&fédmntcavt@u% %”Hl&[\)@%s%étﬁlﬁioﬂ%fe'awﬁ tgepunoragidgfl-12nangino acids 6-
22, anfiteds Bentor aRinBAME2 1122 pt SE@ I NOPSE; 3foaacBAND2, 16Rd h&® 6-22, amino
. =12) . a p ' 2 eptid =22 .
s 2 4 B WNERIERESS 0 S Py BRI TGRSV L5 o o2
or amipgyeidh hahef SEL M%%épﬂtﬂp@@de origramies acids a2, agiingsacids 8-22 or amino

acids 1]_221& SERQNDNND: &0 é"rﬁln@acg& 1- @Qnamo%idﬁig 28- z%an@éclcﬁ,rg illoor amlno acids 1-22

orseGfH 48 & $2in 58 L1 A 2B AR ACA AR G ap R 122 o1 s
ID NO%QaI Do, 253 4, arh mo-ceoiigdeuslamifo agigrbutstitatidnd sel@iv@ By amino acids 1-12,

amlno%mdg‘@ 2§Cérqi$|o %ma@SQQ o@mnma a%féib qSQZJOf%%CPIfD I%Qid QmNQ acﬁ@ 1-12, amino
m no_aci d anm no aci ds anm no aci ds

acids %?2 3{?{'}9@“&&?&% o&arglgo 6cf|dsS1E6 <Pf[§E|%D I\@ 576ﬁﬁ1|%a%&§| 1615,2 amlno acids 6-22,
amino beill? 8-2aror noiracacilis 16222& , SEINOa6s; denird RIsot-12A @M@ acids 6-22, amino

acids @Eé 8\%%@% ng1 2?%@8'58 IIBIQO ggc?gr{l%oa%ogq écérglﬁo 110|d51822 fméno acids 8-22

am no acl am no acl or amno acld
or amigp agiH)112p OF\l@EQG'DlNO{ P21 PMINg a5tk r12a dpietasids - ?(2h|'°‘§“”° acids 8-22 or
enbodi nent, a BAM22 conprises a pol ypeptide having an
amno acid identity to amno acids 1-12, am no acids
6-22, amno acids 8-22 or a®&ino acids 1-22 of SEQ ID
NG 56;



am no acids 1-12, am no acids 6-22, am no acids 8-22
or amno acids 1-22 of SEQ ID NO 57; am no acids
wa202/05880 N0 aci ds 6-22, anm no aci ds 8-22 or aP@CTUS2008/080570

acids 1-22 of SEQID NO 58; amno acids 1-12, am no

acids 6-22, amno acids 8-22 or am no acids 1-22 of

SEQ ID NO 59; amno acids 1-12, am no acids 6-22,

am no acids 8-22 or amno acids 1-22 of SEQ I D NO 60;

amino gEIdé%E Ot Sg\f‘(b Q§Né é‘lzat I@ggt '?OZ %Ch Q§ 561510n %gnng@cm's I2\91|n%cdcfélsdeletlons relative

- or am no acids 1-22 of SE
to amlgﬁ aqlcéea%iZ ?G"%O aélds |6£S?m"7@%'d%l§ @ragﬁln%e%s 1632 Pféﬂ;g&lD NO: 56; amino
acids BE2/@maib aciea s22 AHNibwdcidats-d2em aminda%s 1422 pESE@INEO: 57; amino acids 1-12,

amino %%B?I%LZ% Qr]:nn& QE ds §'§9%¢F%'8tac.d§ 1%@“@%%@ Nge&p 'a&%or%;ids 1-12, amino

nprises a aving an am n

acids §- %Peﬁfni'”lo)?c'fjﬁ) SQ%Ph@“'a%P 115)2_[(2‘ SEPAND: 8i z-u@nq;acgﬂg 1-EapRtpo acids 6-22,
amino a6it€18-28 oP2miab a&idd N02 aCSELS IIj-N@QG(Dfor Sk BN 2 5=ﬁmncﬂéﬂld'$CB 22, amino

acids g;z‘né Hgarélggzblding sgég% '{%b%ﬁl(ft rg]o]srgqa?ncéngsgr& aon (j_onﬁ_%uous amino acid
deletioggrietatvetoiaghinogacip 1-12namino acidsdis2B amho@rida B2 or ateinelacids- 222 of SEQ ID
NO: 5@fan§%cacid9 INQ. amiffio aRidE B222&hiAS adiasle 22 8MMiRe 86éHR28028EQ ID NO: 57;

amino SRS S50 % AL GefOh TR obaina dhc 9 5p. BINO: 58 amio
acids B2, amne@cige 5-@8, dmikPaaifs 8SE2Qr hDINNBrid$ 0:22 of SERINOaTY; dwino acids 1-12,

amino %0&26 ZQan%Qo §&dscbs2260rza%\|n@£9|£q @C(qus%Q&D?l@O QTO @Hnﬂﬁ’o aC|ds 1-12, amino
acids 1-22 SE D NO

QI
ackts g8 amige @0t AT U, Skt Tk ot BEOHOAO it B Bo5h bre. &y 4 o 5 non
contiguans tanwacid 8dottidhs famtiod Ireamias peidt 9-1af aininb aciesiBext, emmb,acids 8-22 or
amino %C|§$W%% o?%%bl Igel\l(\sgoég)zhﬁgsacﬂiggqﬂ Qrﬁmalag%s '832‘é' Blino %ugs 832 or amino

non- c I'guous’ am no
acids 52heftSRAUD M7 aniae peies 62 aminRGcids ﬁﬁg ainQaciggf- %?00Ir amino acids 1-22
of SERD NS: 43; adido aditd Na2,amiintsachis 322205midehels §22 SSandind?iddf1-22 of SEQ ID

an n ds 1-1 no._.acj
no: s el iy B2, Bnp s ¢ 235 BpRLu, BRSO oo o
amino apifi b 12.@EMirRe acids B;22aaMine aeidd 882 - amino aaidsnio22ef iSES 18- 61; or at most
1,2,39, oﬁﬁh&@ccﬁﬁ@t@ﬁs amide a8l adfifné i to5a$mnoﬂiﬂd@q 1@Cérﬁ!|ﬁo acids 6-22, amino

acids %ée{san%%%s %EE%SEB%@ a no aCI @Sécﬁzdgm'fo iads g%,ﬁ\mno acids 8-22

or amipe adkds 5228f, SELNCNKYO a%; dmlns-ams oﬂZaarmm@amﬂ @22, P agfds 8-22 or amino
acids %flééd\'g N@QiS é}ﬁmé‘H&.m @f'a%o]acr%gg ZQrQn'ﬂF?o Q&ds%%ﬁor%?mno acids 1-22

m no aci d - or amno acid
of SEQa{D NSt imlng aC|d%1 -12 @mlnooqmdg G%na@@ﬂ??lw%orﬁl%a%l 1622 of SEQ ID
NO: 6(5 bbahind adidsOn$2, ae.lnatar:ideene aMhoeeidd GF2r Amibad aciasn-a»of SEQ ID NO: 61.
aci ds 6 22, amno acids 8-22 or ami no acids 1-22 of
D NO 56; amino acids 1-12, am no acids 6-22,
[0143]aH‘| q%araﬂqeafé ofthis emppdimgntng BAMP I gomprises %?O'BQEE}'dP[baP\ES ey atleast 1, 2,
3, 4, oBSTtdMlg RLE BMind adid sutfiutichs aglatls tdandido addd P2, aRindicls 8-22, amino acids

8-22 oggT%g‘a@l S q%b o? S%Q%é 7\% 5§EQn|no a(':\lg% qgsan%g% er\]é?dsa&béj amlno acids 8-22 or

m No acC
amino seidel4-28.0p SEGF IDSRQ) TDaNiDo asg!s 4% Aoinaciols 63?21@1“”9@1:'%8 -22 or amino

acids g2 &%E@ |2>2No 6!181 ARin@6didks1-B2, %&ln‘érac@%QQ, hihdiscids-8222 Qfamino acids 1-22

or .am no ac 1-12, am aci ds 6-22,
or SEQIRNg LS degt 4F TRk b 10520 SRR G122 of SEQ D
NO: 6Gator dreiag ticids, 1-22, am@io,acidis 6 2@rar5nm@¢idso&32ﬁ Prguinesacalniiriid chBF@ ID NO: 61;

at mos’fj¢| £81 PBB5 ESi @Idu¥ gmrne aé%ﬁ&tﬂ@ﬁdn@%léﬂvé% anfhi Msalc12d§m|no acids 6-22,
22, amno_aci d -22 am no_acids 1-22 of SEQ I

amino e S22 5 TG a4t dL210H S0 Bhosa et 51T g acids 6-22, amino
acids &2 ofsan8ad2itider1-Z2mif 88QAR NGB 52-afBncodcidSEQ 2] BniNDacids/§-22mmhe acids 8-22

or amiﬁ&gg& %2&%8%52!90% alngs%%s 1qg1 Mn@&&&% §2 %%irf%fafgs 8-22 or amino

am no aci am no aci . _
acids 124 A SELLIPNO:G9paming Afidiol-1 REKIOSCiIS 632, AMINRPidEd-2ROr PN acids 1-22
of SEQID NGO 59; amno acids 1-12, anm no acids 6-22,
am no acids 8-22 or amno acids 1-22 of SEQ ID NO 60;
or anmino acids 1-12, anmino4acids 6-22, anmino acids
8-22 or amino acids 1-22 of SEQ ID NO 61; at nost 1,
2, 3, 4, or 5 non-contiguous am no acid



deletions relative to am no acids 1-12, am no aci ds

6-22, amno acids 8-22 or amino acids 1-22 of SEQ ID
WOEN09AS35@m no acids 1-12, ami no acids 6-22, aP@€T0S2008/080570

acids 8-22 or amno acids 1-22 of SEQ ID NO 57; am no

acids 1-12, am no acids 6-22, am no acids 8-22 or

am no acids 1-22 of SEQ ID NO 58; anmno acids 1-12,

am no acids 6-22, anmino acids 8-22 or am no acids 1-22

of SEC?TD I%%O' Dr MO §c9ds @TE Qﬂln@%'cﬂ§6 %2 %.n@mld}% %Cér%%lr% a%%s 1-22 of SEQ

m no aCI - or am no acid
ID NOO§1 Heﬁg 1ag1 %54 fr g_gontlgyﬁ%@nwﬂ ed:gj q;;leLblgns rgﬁlyﬁ)to&zﬂlruasamds 1-12, amino
acids 822 2mbio aaids BQ2 acardigo dei@21-2df of SEQ IDINNGE; Hidino adidsl 1e8S bmibp acids 6-22,

ammo%mfis % 22 04 amln%rac%snl% Cg% ?9585751@% Qc? sd1 ?%%lmqﬂooﬁzﬁjs 6-22, amino

acids g4 %f§”8002823'dér1 ?érﬁf ﬁSQaUE iNg% 5§; aZ‘B”QﬂC'dSEQZI @n'ﬂﬁ)ﬁ‘c'%ﬁ 22 FMie acids 8-22
or amiAa€ hél& 1L22lar, SEINDN0 85Y; dmindadids 1a0] :-ﬂﬁ]n@ﬁ&d%% @2 %&lr@ramds 8-22 or amino

acids ’g?% (%%E%Ibﬂ\?o ésozz a%"]nclnosa%(as 1QZI\aK?n| §7(‘2dsaé1bé’] amlno aC| Is é 2% fr %rﬁlno acids 1-

mno aci ds am no
22 of $HQ LEYO| §J; RONoY g; 2 a3m4n@ agsintigiiods arpino apif! ﬁgleiams (rdatige gpamino acids 1-

12, anfi¥ 42R1s 8C205miRo &adsog 2851 IMInP&didS1- F Beef IDRER 56 e aé(% 1-12, amino

scios €0 B0y o2 e HORE) SR BN BTyl el o aces 22

amino beitl® 8-2a8mr roirecacils 16222 SEANIDhNO0a68; danir®- &RIsor-12aimire acids 6-22, amino
acids 8352 Slrsan%ncgé:logﬁ 23'%@8'58 IIBIQO @é’ an@r'fo éﬁdsrm@t an’]nnO gcsz 6'322 aﬁuno acids 8-22

non-conti guous am no acid additions relative to
or amEyPREE ACPE SERTD Nanbih o AETGCKS 3212 ARMGCRE ke, §mgp acds 822 o
amino @cidam2p @f aEQ B ND: B2, adfeaSEQ2] B) NOr 556nt|gacmsm|ra£acﬂi8add|tlons relative to

, ¢
amino JaC|i'jg1 1%%@90 ?8@%%2? gﬁl& anis’né)g%%ngr‘?‘nn§ gras i 2%%?‘8%6, ID NO: 56; amino
acids 1564, G815 2995 OcfF AONLRTES-22 0 AP 28 G2 TP NI oMo acids 1-12,
amlno$E@s bD2Nehind BcidaB12D @r amindSaciis 122 APEIDAKROJS8; @mid, acids 1-12, amino
acids §£n91 %%lng)ga!cgs 8%222?r9|é%1§c%sn§%2;i0 S%@ I%ﬂ\%}an{annéslr%%cm[)sw% ﬁ%%b acids 6-22,
amino @gid% i2A Or aming gcids 922 of SESE@ ND: @Dor amino @eidg il Acrnzied akids 6-22, amino

acids é—?ﬂ-%r aib PRidR AL Sof GESZID ROT 0 ARGt HidstSr, &230‘{h A (ﬂﬁtlguous amino acid
er

addItIOB? e?%y%tomaqcﬁgﬁ?tm gmi %ﬂwl%érﬁwngé\gld%S PW@B(B? 1-22 of SEQ ID

NO: 5$1a;m|rwga;0|cb 1912, a@minolagids 6-22, ar@ing a@ds, 8-42 or :gmn@acj@nt-lzggb&}m ID NO: 57;

amlno%mdg]q 1§Cér9|n§ %9% Bt2§tén‘mo°‘ a&@é 8‘92 \S?a%fﬁo%%gq ZQQJf @%Q]-ID% 58; amino
m no acid am no aci ds am no acid

acits 12, SR PEONGL2 BN Ha Sl 485 5095 TGP hGF LS He: B g0 acds 1-12,
amino aniti$6-2a,cintliso &eid32B-22 oraamimCacisi 1622 & -SER IDfNGEHEQ, bianiika adds; 1-12, amino

e R a2 M AP R TS RPN i no ot s

1-12, am no acids 6-22, anino acids 8-22 or amn no
[0144]1a/i aﬂh&thér éhaooﬂfmeSE% bploi Bl@eptﬁig ,comﬂﬁsﬁQ aﬁ@hdﬂ)&oﬂph&’n?pepﬁﬁi M@ aspects of this

emboc@é%ﬂq ohggorpmnfg)ep?ge comprlse nlen?cﬂnorohlﬁaﬁ: of an ecpzdoré]orﬁam 2. In other

am no m no aci
aspectg af th@ eabPdwes- a@néiam@mhlnee@ée aemprisgpSkSR IDSEQ) G23rREQ 18 NO: 63.
1, at nost 1, 2, 4 , or 5 contiguous am no acid

[0145] @b%rtéelrté\g%gnoz el al%‘::(’j?/ngag %nag!j%r?or% %%npiié%sﬁ% pﬁ&np.fgt?dgfhaving an amino
acid idgaiy 1oD>EMDID B6; G%mn PR 42 N@s 63 ofL 2,9., atrlends 7804, dEle@st 73%, at least 80%, at
least @% P Ié%gt' Qﬁ% %r 221t 9@'%' N fé@ 'oﬁi@r ;si%gtsq;f tt%EQn!xQ rﬁ\gt a'r'_h7endomorph|n

am no aci d -12, am no acl ds m no_aci d
compriggs %\H‘P'}‘Rﬁepﬁ‘?ﬁ 'E%'”i 2p g %@@?WVNBSE%D '\éﬁ’n%’rég%@ NO 63 of, e.g., at
most 70%1.2t, ma@sh 7576, ad aostB0B; A2nosadin at mostdd %Br 22mart 95041 no
acids 1-22 of SEQID NO 59; amno acids 1-12, am no
acids 6-22, amno acids 8-22 or am no acids 1-22of SEQ
ID NO 60; or anmino acids 1-12, anmino acids 6-22,
am no acids 8-22 or amno acids 1-22 of SEQ ID NO 61,
at least 1, 2, 3, 4, or 5 contiguous amno acid
del etions relative to am nédoacids 1-12, am no acids
6-22, anmno acids 8-22 or amino acids 1-22 of SEQ ID
NO 56; am no acids 1-12, am no acids 6-22, am no
aC| ds 8-22 or am no aC| ds 1- 22 of SEQ ID NGO 57; am no

I A A~ . I ~



acids 8-22 or amno acids 1-22 of SEQ ID NO 58; am no

acids 1-12, am no acids 6-22, am no acids 8-22 or
W@rionos5360 ds 1-22 of SEQ I D NO 59; am no aci dBCT/USR08/080570

am no acids 6-22, am no acids 8-22 or amno acids 1-22

of SEQID NO 60; or amno acids 1-12, am no acids

6-22, amno acids 8-22 or amno acids 1- 22 of SEQ I D

NO 61; at nost 1, 2, 3 4 , or 5 contiguous am no

[0146]aﬁ1I (ghé]{%lsgécltso&sthlg %ln@&dlMgntth @rmoﬂlgrpﬂﬁ:]' &%pﬂises]azpolygngbtﬂjg having, e.g., at

am no aci d - or amno acid
least 1SE@rpwomgantggousaﬂﬁ|rpﬂ)ac<§ﬂcqu8§tlttﬂloq_§relagyﬁ rﬁ&EéDCIiDng 662232 SEQ ID NO: 63; at
most 1208} i3 rddicdstigBedZantiio adid sudstidtiods relati2e tocECSIBQNO B2NODSER/ID NO: 63; at

least 1a§10|pg n&?b&%ﬁg%u}%m?g%?%%%% 9 el%ég?o’ 58&5%119036“2'0‘?%5% IB%IO 63; at most

1,2, oq_()[ Q%rgog?ﬁq%;s alpinel 3cig delstiong relative @@E&IDENQ'LSZ@F SERiIAHIO: 63; at least 1, 2,

or3 ncﬁﬁdoﬁlﬁgu&us?é%mﬁlf a&f@dit@ns{\l@atlﬁﬂo SEm IDNAGR d6SHA jt?NO%B BlOat most 1, 2, or

ds
s ron EbFes R BRI R Sl r e B 28 SRR TS 20,
am no acids 8-22 or amno acids 1-22 of SEQ I D NGO 61
0147]atn étﬁéi%tspéets & this @mbodimentOfin &&%Fdhﬁ%%n@@eﬂﬁbl@@bt@e having, e.g., at

least 169 ﬁ%l EH%H%U%%‘%% rlao\é ecgj[ %ﬁggﬂftggﬁﬁ%ﬁwe t8 IJS@ZI? @62for %%gqlﬁ HO 63; at most

1, 2, oNBxorigyoua@mimo aaidisdisstifitidrs, relativerio SRQI D NG 62 3r SEMIMBO: 63; at least 1, 2,
or 3 caﬁ.b&io%s%w%% 44 @EiBR @rak.@estolse?@lcpﬁosgﬂoﬂ &d&lgb NoY esagnn%gt 1,2, 0r 3

aci ds am no acjds 6- am no acid 22
Cont'gwr?a“%%%di'etm%?'atge@u%q\@ e 52 i 550 HENGE 63 gipleast 1, 2, or 3
contig @il RGir@caditSadititidas retdtiveieo aEQAB ND: A2 @rSEIMDN0Oa68;ds al niddt 1, 2, or 3

i ds 6-22,
contafye i abla S Sl BESAF Ao b 58T R BF) B o 60
or anmino acids 1-12, anino acids 6-22, ani no acids

[0148]8 n2ahother arﬂbdlﬁ}né:lﬁla(ﬂﬁophd'zae@iﬁe Shefdrisby NOen(ﬁﬂ:pherbepfﬂHe NMSdspects of this
conti guous ,am.no aci d addi ti ons

embodlrh n% an en({oooﬁlrfn{)e tlde corH%rlsi fﬁ end%PrHréaaC ng ?Eln 0| an endorphln B, a

Tative 0 aci
neoen@mbfdrsﬁ 8t @rpengprphinivn &n @iberdspertsxp thif engEdinent, Rn)en@@hlrmﬂpm comprises
SEQ IBN0d84, BERAD NiTieh BEREIDASO B628EQ ATNOBOs B SEAID Ri0288 B SEQ ID NO: 69.
am no acids 1-22 of SEQIDNO 57; am no acids 1-12,
am no acids 6-22, anm no acids 8-22 or am no acids 1-22
[0149]ofn dBiEQasHOCtSIOf thB&anadﬁnaut acerdsrphin L@mprisgs B olgiedptide IBvRE an amino acid
|dent|t;%‘§ﬁb M@%@s@é ||9'Noa€5 @SEC?@ N’é 6b; 8@@% N%E@ 'é%d\lg Né%g or SEQ ID

acids_1-1 22,
NO: 60, G, Aeart 7%, 2ot B SEEPTEOROR Bt5 DB 2 HAOSHE Pifd least 95%. In
yet otfer Bapecnbmibisaemtidginen 2n adbipbin aoinfgseS-a2 olgyeptidd Maying an amino acid

|dent|t;%'é%3) by r@@ é&f SI:SEQJ 'NB %psébll NQAEeh b RRPEP&EQ ID N .68 or SEQ ID

o] oid e conprises an en onorp
NO: 6}l pt-9-dd. mqshma(s 5‘&"@?% 6 ‘t‘tﬁnoét %é‘ﬂmﬁ‘é §p%; %Irﬁ“oéh%ﬁﬂr% f‘ﬁoﬁ 95%.
pepti de conprlses an endonor phin-1 or an
[0150]e f% d)?herra%hhelcg oé thbs em (?)tdll(;r]n(e)e:r}tp ran @e&or%gwfoln%lﬁ%\% ae@pgét%grétéw g%r(]a g., at least
1, 2, 3Npror §30M- POigBIS Iam'f@taqérsub%'p@@ftssreléﬁvettﬁ SEQARSY BAEFRQ IDINO: 65, SEQ
ID NOGW@EQ{IDWJ@ 6708ROIIS 8®: 38 RPEEASDINGI B9 ha\hddg1 3 320 A8 non-contiguous

amlnoé'\ma su!)siﬁjtl?rgdélta{"v?d@ %Pt IBI @gs %E&rIDjFDQ6|35§I{E\gé%$I% g% SEQ ID NO: 67,

SEQ 1D dl&s 68 8535Q Bt NOeGis at 196394.6% 3.at. of 2amtcodtddoud mly@acud)tieherons relative to

SEQ ||§Néﬁ@§, SERf Dt 552 8BQ G RBhbs, st |9rk_¥19'6‘$fs§li‘tb b ﬂ@”@iér% B NO: 69; at
peptide having an am no acid identit

most ﬁé X642 06I5 rgg-s)rrtlgu anﬁ@ ’ilﬂ:ld deéet@ns r%tlvws%{EQdﬁ/d\lo 164 n%%q ID NO: 65,
SEQ IDING: &6t SFOSID 80%67, BEQMIS NOBB58G0r SEQNDSNO96F0adteaat 1,8t 4, or 5 non-

contlgt%%s/%k%%%gllj a!jcﬂtlogg tr@e(tw@ﬁ)% R{I@(B é4hS§Q %"Hédéé‘r%ﬁb ID% 66 SEQ ID NO:

endonor phin conprises a epti de having, e.
67, Sﬁ%ﬁ%l{lol 8o SEQ)ED§On6Eh %GET‘P%JO s3> énprn@n%{bq:qgitlguous amlno acid additions
substitutions relative to SEQID NO 62 or SEQ I D NO
63; at nost 1, 2, or 3 non-contiguous am no acid
substitutions relative to SEQ ID NO 62 or SEQ | D NO
63; at least 1, 2 , or 3 non-contiguous am no acid
deletions relative to SEQID NO 62 or SEQ ID NO 63;
at nost



1, 2, or 3 non-contiguous am no acid del etions
relative to SEQ ID NO 62 or SEQ ID NO 63; at |east
wa 2002/055360 3 non-conti guous am no aci d additi oPGT/US2008/080570

relative to SEQID NO 62 or SEQ ID NO 63; or at nost

1, 2, or 3 non-contiguous amno acid additions

relative to SEQID NO 62 or SEQID NGO 63. [0147] In

ot her aspects of this enbodi nrent, an endonorphin
relat.v&f%rg%!d R0 640 SEURE RID: 85 éﬁé‘ﬂd% &; 90 1BNJ: §AEqlD r@o /68 or SEQ ID

or contiguous am no acid substitutions relative
NOGQSEQIDNO 62 or SEQID NO 63; at nost 1, 2, or 3

contiguous am no acid substitutions relative to SEQ ID

[0151]NR otr@eg aQrKecé%chli n%gmg% téﬁﬁten(!io rﬁ‘ﬁﬂ e(ﬂn rlges’ oyp%'zzn e th?\%)e g., at least

guous am no etrons r t Ive
1,2, 362 Qﬁr5 @E@up@ o gad sypstityiingp refative to SR 1B NE A I5NO: 65, SEQ ID

NO: GGiISEQODENO 67 BHceD N 8loe BB Iy RICE 69; SEQ)slt@ NG, 4,625 @bntighfds amino acid

substltutaons relatlve ’to tl[l?\f\;@t ?l} Sgéd I%S I\% %E@t %H_‘gé% ?@ [@\IB %‘/d SEQ ID NO:

68 or FFQ Wt Nﬁb@ﬂ? alﬂeaSZ1 2, 8r4,3r & gmtiggpve @eringracideieletiong relddiette 8hQ ID NO: 64,
SEQ I RIOAES \6&QL 1D Noi=@s |§P£(;N@ NE%708EPHENODBING SEBRD N 5883t mobt 1, 2, 3, 4, or

anot her. enbodi 0 pt i
5 contlgH%raHHnonacEe(gethtlarés r’e‘a tg%&& Ig I@CS 6[4hg§Qi dPéreﬂElCﬂb IHO 66, SEQ ID
NO: 6k phiNQ: & pt SE@ 1D 69 ekleast e Bddr 4 lvr 13- coatiguaus amino acid additions
relat.vé‘%osﬁi&@f lﬁ’@' ér; SEQ |§%C€G§C§E@‘id‘|ﬂo bye, §Eﬁ¢@ﬁ@ﬂ@f Fgl‘id‘rD r@ooa"s or SEQ ID

hi n- In other aspects of this enbod
NO: 6%r?r@hme%tah?n3 deﬁ't?’ a@t'ﬂ%ﬂﬁ‘ﬁ@f"é’@sac§a§dlt'ﬁi‘sl\ﬁat"@4t° 3§@le 'EP 64, SEQID
NO: 6NCEQGH NCSES) SHQ INMIO: 68, SEED NG 89@r SEQ, IDBEREH.D NO 68 or
SEQ ID NO 69. [0149] In other aspects of this
enbodi nent, an endor phin conprises a pol ypeptide
[0152]h5‘v<’f‘rl"?§1eé\ﬁmﬁ‘?ﬁ"ﬂ%ﬂta%ﬂ BPiPiIE @ARTde FOMBrisSE@ fine R?&t'deSEQ gspgcts of this
embodMe&nt %dyn&@ﬁnb@ptﬁt@ coﬁl@msegath&pNﬁ)A 671yn<§;ﬁ@1 B[@emﬁbrpﬁﬁ) &'a rimorphin.

e SRR Hosloeh Souh Sl e s el e oo .
SEQ IP MOy &2, SECHBNQIFB e INOL Hi §E@ﬁ%@i 75 18EQ IBNQTBPEMITNO: 77, SEQ
ID NOCRETBEQSBENG 7006F® &P Nodeo, Ry IDONGE 8 128EQID AQ): @2, SN0 NY: 83, SEQ ID

10 6| SeoEONEAL 8 SF R o T G oo

90, SECDOINT.( SBR IPDISt 97 BREQ BRXNOIESt SBQYY N&X 943HQ 8399: %t SEQ ID NO: 96,
SEQ |r!m§>t 9P QKb N: 9BTSEQ @)’5:% 9[9Q#§Eb b RPyfer aspects of
hi's enbodi ment, an endor phin conpri ses a pol ypeptide
haV|ng, e.g., at least 1, 2, 3, 4, or 5
[0153]N Dirbtie A pegis@ifl thisaem bodingeot, d dyndpshiin tampreesa pdlmbiidechaviag an amino acid

|dent|t5ag%EléI$DN&é% %Eﬁ%g\lgs A Sgél'le I\E@%gopggpat @gst 7§§Q_allj I(g%ft 75%, at least

80%, & leasy85%, &t legstifrh i {gagiPds ameh?}h%[cqsae%%%'ﬁ'? egibedient, a dynorphin
compr%@d a?lbcblmpﬁdé hatiky diarhied afidide@iQolIBANONG® T, SEGID BONQ or SEQ ID NO:

95 of, 19 g aat m t Jl(g/o WQOQ%E%SQ%OSESW at most%5%SEt%osP9d>p or a(? moata§5%

non- cont I guous am no
deletlons relative to SEQ I D NO 64 SEQ I D NGO 65,

[0154]S|-r:aQtHeDa%cts@6bh|s%ﬁ@oﬁlaem d%%rphﬁ&@mb@e%@po@ﬁe&ﬁe RAdgl 8., at least 1,

Ll
2.3, 4y g Aeh o QOTRRTSHEPE PRPP e PP RD B ECLBp0. SEQ D
NO: 7NG) SE85 D ISBQT; BY et 1653, SE6] D SN or 87 horSeetiguoudi@ming @cid isubstitutions

relatlveSE%F_ngd% 7%98E@tID|I\@)a$§ onJ-SE@ID Né 95; ﬂ\t lea®f }_5 3n@r5 6 7 8 9, or 10 non-
conti guous am no acid di tions re atlvetoS

contlglé)&s ag apéd&@lonégelatg%@ SI‘:I%S) NB\IOGé) g%dj) '\I # |D§]‘L:% 95; at most 1,
2, 3, 4] B) N@ 8,88 0010 1Bincgohtigubls antiBo add delétion® sdlatite toZSEQ ® NO47Q, SEQ ID NO:

N (0] (0] .S [ A s .
79 or %?Q‘Fbl %8|\%§ gglﬁ%g gE%%f %% 7é%g’bd%g%qllblﬁ)'cﬁ@uogjé%Hgé%c&j%ddltlons relative
NO 67, SEQID NO 68 or SEQID NGO 69. [0151] In
ot her aspects of this enbodi ment, an endorphin
conprises a pol ypeptide having, e.g., at least 1, 2,
3 4 , or 5 contiguous anisho aci d substitutions
relatlvetoSEQIDNO 64, SEQID NO 65, SEQID



NO 66, SEQID NO 67, SEQID NO 68 or SEQ ID NO 69;
at nost 1, 2, 3, 4, or 5 contiguous am no acid
w@aipesi3ed i ons relative to SEQ I D NO 64, SEQ PCI/NE2008/080570

65, SEQID NGO 66, SEQID NO 67, SEQID NO 68 or SEQ
IDNO 69; at least 1, 2, 3, 4, or 5 contiguous

am no acid deletions relative to SEQID NO 64, SEQID
NO 65, SEQ ID NO 66, SEQ ID NO 67, SEQID NO 68 or

to SEC§|I-:EQN'OD76\IQ;5EC§93 N@t 7§"3§§E ID%IO 9% or aAt mospti 25 3CQI’1§ '@l#oélsg or 10 non-

am no_acid | etions relative SEQ | SE
contio ey 150 SIS RSB0 B ¥ M@ %710 §@da w6 Do 5
SEQ ID NO 69; at least 1, , or 5 contiguous

2,
[0155]?@&%&)3&% @sfﬁ@%ggg]eﬁt %/q\é%hhéoﬁggelsgggpi)%@ﬁ%h%g é? at least 1,
2,3, 4§E@ 1, |§ R@r?@gontlgpougtanyﬁgsqc ub%tutlorg relauye to §EQ4D NO: 70, SEQ ID NO: 79
or SEG MNDYUH WS mdsl )2, &, 8, @ddBl 9, @30 eertigldud @nid soQubtitdNehs relative to

SEQ Il?él%géoﬁgg BQ?E%E ObéﬁglbWOigﬁ s‘?l’lz'% |3D4{\€é6r, g78 9?%910 contiguous

amino @pi) delietinmn relatiyg toPF @ IRINPe T, SEQ l@(NﬁJr?B@e§E@ IR N PFeE post 1, 2, 3, 4, 5,
6,7, 8P§F8r|1d%ont'gﬂo@5a9rﬁﬁ3 §c.d)<ﬁe|étiah§reeamoglmto N@: £y BRHRBIND: 79 or SEQ ID

ti d rl ges
no:of SEHAS T finf BB okt B bt e AR litheTapee i pea o No: 7o
SEQ Ilrﬂiﬁxdﬂgn@rﬁEQ & thon &F;pdri at npept.i 2ed, dohipsd.i7s &s 9,SEQOI donfigdous amino acid
add.t.oZQrew%EQo's@d\B Nd 170 s‘ﬁgd rﬁbN@orééa |§E@7g§) ggQ |73l; NgEQ
77 SEQIDNO 78 SEQIDNO 79 SEQIDNO 80, SEQ
[0156]l I MOtheB &mb&sfiraeAt, 2arNGpioi® DeptBEQoinpriddea r&ﬁlceﬁEerﬁEeNQn aspects of this

embodiflont 2 Ak Pe@é’(fe%%ae@%k% go?jac?cgpwoﬁ %!g&ptﬁb 3 Betropeptice 1, a

neurop@mtldeg:_ng r]gur[q@ptngB QE@qr BSRgCis ogtgls |[ng1t|\|qj10<g‘¢pt| ide comprises
SEQ IbRANG1, BEQ BEW! 192NSEQ 96 NOSHES, ISIEQNO N&: 7104 HER IltDNNO105 SEQ ID NO:
106, SEBY |D§%Q16Ps D RD: Ue, SER | {)lﬁd\'%dg or%%lﬂ)%é?ﬂhol n ot her

aspects i'S enbodi"nen ynorphin conpri ses a
polypeptlde havi ng an am no aC|d identity to SEQID

[0157]NQ ot aspalel@ of BiNhbodthedt, a ABEkdpkh MoAprides é?t)ol fepfide haafng an amino acid

sentng 30, BN ) B N2l Shalo R 1B SRl Ng)sgie%?fse'%f atleast 70%,

at leadt IT6%, etrleasl &t} leastdBphiorapleast Wopr atsleast &5 ol Iy yepotheteaspects of this
embodﬂﬁ%t rl'gn@cfbegtm Mgf\gésda Bgﬁé%h&eyhatvmg %ﬁgrﬂ rQ) é\@ |dZ|Quty @E&%dz 'R) NO: 101,

SEQ '%’% 1% SkBd ?Qa%)g gt SHHR N@s%o ahte- %fnoefd&/bﬁ? 'a'f’stﬁﬁét at most 80°%
at mos9 85%, a[t@rb&énpf’/olonaombﬂes%spects of this enbodi nent, a
dynorphln conprlses a polypept|de havi ng, e.g., at
4 6 7 8 9, or 10
W158]n6‘r9—”i’%ﬁ%99§t8QD@'S&’mbﬁ‘éjmﬁﬁtl ANQAIASRYN OIS RolPetify Baving. e.g., at least 1,
2, 3, 455@, I738,M00r M0nonSfokdi du&d%mc?%@ﬁuﬁ@dn@rd@ve BbSE@UID NOSH01, SEQ ID

of ,1
N 1, SEQ RN ocer 3 D o Hros Bhonest 7% 4 S, 7y 9oy romoontiguous

amino gg@sptpth@ns‘,r@jatwgp_:QSE@ INEO: 101, &EQSQQIQ DORIGE@ D NGt 109 or SEQ ID NO:
110; al @@sﬁﬁ, 3,34, 5, 63 7, 849, or ) norﬁcontlguous 8mino%cid RRletidd2 rAgive to SEQ ID NO:

101, <EETbARE 4 POWBI A SLERLPNS: G5! Aoty 0o BT B, or 0 o
contigupus agino agid delgtigns@elative tgo Sio@ 10 OION i, SERLIPAN{D IS8, a&ECn@ NO 109 or SEQ
ID Noaﬂ'odatq@Jsﬂ '205154 %eég‘?t 8 \’9@01t ﬂ) @EQOHEUNQ an?rQ) ac%EQd't@nMatlve to SEQ ID

NO: 101 §EQ g N SN 4R P8 fEQHBrN%H? Pfg%ﬁ)%@ L%lﬂn HE: %rcﬁta"oatdh?t? én@ 64,89, 0r 10
non- cdh&@t@tjss melno aSEQJIdinBIEIativ® to SEQID BONDD1, BECOID NEQOBBEBID NO: 109 or
SEQ@gIOq){Oat nost 1, 2, 3, 4, 5,6, 7, 8, 9, or
non contiguous amno acid additions relative to SEQ

IDNO 70, SEQID NGO 79 or SEQID NO 95. [0155] In

ot her aspects of this enbodi ment, a dynorphin

conprises a pol ypeptide having, e.g., at least 1, 2,

3 4 5 6, 7, 8, 9 s530or 10 contiguous am no

ac:ld substltutlons relative to SEQID NO 70, SEQ ID

NGO 79 or SEQID NO 95; at nost 1, 2, 3, 4, 5, 6

, 7, 8, 9, or 10 contlguous amno acid




SEQID NGO 70, SEQID NG 79 or SEQID NO 95; at
least 1, 2, 3, 4 5 6, 7, 8, 9, or 10

W@ 0wiogiseus anmi no acid deletions relative to SECY/UEROBKD80570
70, SEQID NO 79 or SEQID NO 95; at nost 1, 2, 3,
4, 5,6, 7, 8, 9, or 10 contiguous am no acid
deletions relative to SEQ ID NO 70, SEQ ID NO 79 or
SEQID NO 95; at least 1, 2, 3, 4, 5 6, 7, 8

[0159]9In’ otl%rr a;&ctg %pMsgeH%Uéim@m 5‘900@:%!3@1 c%%%héés%%lyb%tlaé h%gt Qg at least 1,

2,3, 4ng 718 920r 103contlgyous gmlno 80|d St;bstltugons rgatlveéq SI_EL@ ID NO 101 SEQ ID NO:
108, SEQNDINJOI0S 0B BEQ 0D &IT: d1@cdmbstonNg, 3, at 6, 7e8,t 3 oSH dnBgidds amino acid

substltu%s geliza(avé B é& ID7IgO O{Oa%lgl 'IEBEJBQ 089§EQ 9??1%%09' d S%Qlolbh\% 110; at least

an opi ol a NnocCl ce
1,2, 3pépt i6d 6.8, pnora@rf@ﬁtﬂ%lok‘ﬁ arﬁ'ﬂ? §C"éﬁﬁétm”ﬁéqﬁtwe ¥ PRIl é'@f "911 SEQ ID NO:
108, SEEPDINI® 109 BPLEQES NO: N0T ia€ Rpét 11 2RK 4, 8, 6)9CB.EPE i Mconiguous amino acid

deletloFsePele{?EeBtél':%gect %oqeg%é’gﬁ@@b‘@ %eﬁtm%ld“? ?9:2{% !Dﬂﬁo?’ﬂ'o;aueasm,

2, 3, 4pB Bt T.cfe 9 cBHP ICPIigEOUB RN CRRAdIOS relatyE> SEQNDNOL 001, SERQD NO: 108,
SEQ I??%d\.@gg %Q.@EQSEQJ@:D1NQ&r at Bbst ’55Q3| gé\@ 7,1@?;Dorsﬁﬁzdn LMQ; amino acid
additiogEEﬁ’IaltiﬁEt%éE%lI%O:ﬁg{,?@ﬁgd\‘(gﬂhgsilg&cﬁg%fx %%&)P Igl8 1 1%.

enbodi ment, a nociceptin conprises a pol ypeptide
[0160]hé}6'stﬂ&a|%‘xu%@é@ QQaér\QHaﬂs%th%E b EMg|E Qha‘n}E&MNp%;tNQof %&%xm%ﬁ% 150 kDa that

is sub%ﬁqu?r’éléé:{ea»ﬁgi%y %{?tefPQétQSﬁC'S?'g@/(yV't%{T a|désgglfie %p/qbyé\tnait%%{g-toccumng protease
(FIG. 8HY%Thatcldaesgtoc@ddomihin dtie disasé dBGHn Ibap nggibn otehed between two cysteine

d
reS|duéasS PSF ?o?mog d‘sEl{lf:{(\?)el nﬂél;%n' gﬁ]_g ostg% %?br%‘?%%dctgssﬁ%nﬁég gs%%haln molecule
compnN@ am@mproggaew[@O )a Igbtgchagg@] FNCNET) ap_pgg(lnaﬁtelysgag k3 pggvy chain (HC)

held tofdBerdy, thesifgle digdlfiddmdhd ZkHAonaovA1EH intef2onsBetias tthe3%ichains (FIG. 2).

To facﬁ}{ enrggotmblnaor{? prgl chf a9rr(1) (r)églea C"T.‘ostrg%?{oxm 5&%? ext)o%n%m pro{éase cleavage site
ot her aspec a nocli ce%

can becynepite g@ger&trpcﬁlrxgt@ecrb@ind@lyhg\wﬁ@rm ef g.modigied Ciegisidiahtoxin disclosed in the
presend spec‘ﬂ‘lcatloﬁ into @ne di-hain &)rm LBee, eh. , SRWARN1.G0RE b UMHFe@DIdRBidial Toxins

with E acd d%%gabsu 5 L&Ia thf %U ng}fg?egé% $/E Qﬂ@q 7[%?6 Igég?pt?fdg/tsths[{J S. Patent

Publlcﬂlon . US4200815096268 (ApF. 24,8008)9Stewerd, LE. nbal-, cotitatapleoQlestridial Toxins,
u.s. P%f@n[]@u@%\ot%nwsdé EMQ/(@@%%G(H:@E'?V%OE)% §é@alstWa é@é?) Dolly, supra,

(2007); E%Qfgﬁr §upray V%O§006/g5%09%(200%) and7Fosteg su%a W8r209@059105 (2006) each of

which BGRrebp Mtdrphratds barsfanancadi id ettt i ons rel ative to SEQ ID
NO 101, SEQ I D NO 108 SEQlDNO 109 OI‘ SEQlDNO
; at nost 1, 2 6 7 , or 10
[0161]n B‘HS eBRingd Hlﬁ‘éafa/rﬁnﬁé‘" @fﬂths%l élp@v[ag% ﬁlgesrcgp Q? P?Pé’ t? g thesingle-chain
polypebide fdkhlof aSEIGItidRI NQn |El168he @E@nh Brrh@cll]@r% @fthduEhitadiot\@nhdogenous di-

ast 1 or_10
chain I%op pré)gere]\f.e 8eavage glltre]snagd a?éogﬁno%e Opr?tbaosr?sderaé?gc_?t s|8t\?$e QhUSsl.r__Jdnl ﬁpect of the

|nvent|N@a merified gm@_tngl &N co@BriseSHMPRD ARANAAIFgousr PratEgde|cddapgge site within a

di- chalﬂy :IcQ)p r&iondlin BRSter &spe@t of the invefition, & modifled Cléstridial tOX|n900mpﬁ§es in part, an
non-cont i guou odla%l d additions rel t| ve
1

exogerluﬁs ﬂ@teaiﬁflea gg ‘?q \ﬁ gln I@E(ﬁeqlcw u5f6 ergin, @E%nin -chain loop
region’N@eant 1k 4r@ind8qid $emuen0he>f a §&ptidiaktoh centaigngarbottasesi¢avage site used to
conver‘f"ih(\eI &r?g@é—éﬂ&mcf‘amﬁf §Q§osﬁud%ﬂo\(ﬁeiﬁ’t5'tﬁi@dlt@¥|h rf&'m eNQn limifidg examples of a

Clostiig iy fesanionaoiaeRFShoR 6 v sk opan b PO goragegng gmino acis
430-494@f SEQID I\EE@ & Bi-d@in 1ddpSegiSEQY BAN TR ronidiiSing B mBE@ciH4 3446 of SEQ ID
NO: 2; lalcglchém O‘ln' of%oNT%?coﬁ]gnSIr% amlﬁo acn?s 37&58 o?SEQ%[ESEPB a di-chain

cont u M no aci tions relative
loop regign qua NTgEq)rp@lsN@ an]_r(fygam@E@?rﬁONéSEﬂ)@ Hie: éE@ di-ghaigojoop region of
110; at least 12, 2, 3, 4,5, 6, 7, 8, 9, or 10
conti guous anino acid deletions relative to SEQ I D NO
101, SEQ ID NGO 108, SEQ IB#NO 109 or SEQ ID NO 110;
at nost 1, 2, 3, 4,5, 6, 7, 8, 9, o 10
conti guous am no acid



deletions relative to SEQ I D NO 101, SEQ ID NO 108,
SEQ ID NO 109 or SEQ ID NO 110; at least 1, 2, 3,

W@ 2009953356 , 7, 8 , 9, or 10 contiguous am nRBCHUB08/080570
additions relative to SEQ ID NO 101, SEQ ID NO 108,
SEQ ID NGO 109 or SEQ ID NGO 110; or at nmost 1, 2, 3

4 5 6, 7 8 9 , or 10 contiguous amno acid
addltlonsrelatlveto SEQ ID NGO 101 , SEQ ID NO 108,
BoNT/§|t::9n!)r% Ablgmlﬂoogclogr41§g% !)#%F_l\ng ﬂiéOS a[(ﬁl:ﬁé?rl Iogé) %‘o‘h'oﬁd B@ILIT/F comprising

toxins are each trans as a sin al n
amino ﬁgpglij?@p%ﬁ@és%@ I%HBr &8 dﬁﬁlfaéq IQOQLFSQIOR ﬁql\ﬂ'éﬁ cgmyprising amino acids 436-450
of SEG UhNOgUent byi-clatrasetirebipn pf DiNTOdopprising arhins bcids 489487 of 8EQ 1D NO: 8
(Table%gsul fide loop by a naturally-occurring protease (FIG

Thi s cl eavage occurs wthin the discrete di-chain
Irmn reqgion _created between two _cvsteine residues that

e |RURBTRA PEYRS 35t IKVNNWDL
3

nnnnnnnnnn
UIIO UG LU VVCCTTT L IIC artms (1

{a QAY%%@ AR I AN ducthéP{Kor"—a-"rfaarﬁF’QéC IDVDNEDL
BoNT@}H0stY i diRALRKUNPENMEVFIXE [ e nSHKAIDEBEEEYE -et-eavBPE si|RELLVKNTDL
N

BoNTAR be |used dressesvasitrtkip  sichal Aagral-npolypeste de [IKVKNNRL
L OTTT I d dh X sctose Tt
BoNT£E2 f HM‘r‘l‘th vcg‘{q;wrt%kﬂRF UKI_\zl\‘féwthl ------------- Rgc’ TEINNGEL

Nt ot
BoNTA .16 St eRAIBSIRDKGEVEKIVKE| . | CHBAPRKGH Gust TARRRAC | IRVNNSEL

BoNTA®DX I 1% | W KBAEHSIEH Y IYRAGEt IGlgD\[KapMdN*I-I--e-S--F@EQC IIVNNEDL
TeNT=NGORET %A#éhﬂ/ﬁdédi‘.\/@kuég%r{}wfﬁﬁﬁﬁe‘;ﬁ[zﬁ%ﬂ%ﬁmé@ﬁc IKIKNEDL

raL CIIL rU [AAVAVi® ]| UU\IU

BaNT>0qg1® [P DNGIYEREVGL| ~ ~ GRSV SKKG Rk a—TrnishiShGyi a1|IKYNNRDL
BuNTToxi 25, U. BRITPATGRGLVPIIRFC at iIGHN-INSYVKGB 2008088 30 |IEINNGEL
The e(nFﬁ‘(baCKf sequRBE8 YisplBfaVWRE Gs fSIRE 2, BANADO 12siddeel 4194658 BPBRQ ID No: 1;
BoNT(E2 08Tdues EOSLSN of SEMIB NV BHGHE: 059008s ¢ 20063 of SEW ID No: 3; BoNT/D,
residUe 2t @458 SFIFBECAID NAD4286M1/ D 58id fes 2BOE) of SEACID Nd: SYWBONCTF irSsidues 410-
453 och8E@KY Noné@opidiG tresitiupy 4124 %8 & ISES IDrNG: 7STeNT, irgs@gluys 422-475 of SEQ ID
No: 8] BTl Jresidyes 402413l of iISEREIR Ndh &t arthijuNin desigubs B3otddea §EQ ID No: 10. An
asterighsd o \ndigates fheespidgrropthaldeeleavgd Bva wostidipHexiipraigpee chai n
pol ypeptide formof a Costridial toxin into the

[0162]0As GERRI Hardir kB teinehétslieRsls dMtALPBED ﬂ)rbﬁhgeaéléa‘%%e site” is synonymous with
es and

enous dichain | oop protease ¢le
2 natRRRUIS frgPBde BPBRYAUEEN B TR A el Ul fegrng protease
cleavagé sitehfeundnwithint the di-chainrieghi régierdof@ murallydjcajrrlrtg(ﬁlbstrldlal toxin and includes,
W|thoupm5|6r§ %%t'urallly mgﬁrr% cﬂ%nﬁfé%%ﬁ%%ﬁmﬂ&&& &@tégseccjleea%(&gs@tetvanants such

Rai n op region. I'n another aspec
as, e. q)fCIcPsﬁréjlql W@rﬂl pr&ﬁlp Iogo %@F\?q @%V@%gier@qfﬁrgp apq)ggpﬁtrldlal toxin di-chain loop
proteaSd BBAVag e Site istbtimst | Né@Rlingigoeampes [of Gheasegebb@&ap@@Gase cleavage site,

|nclud% Ihthe a%él\W{p dach%fn Igolaadr&eés?)%%a(/aﬁ Isﬂg ﬁéﬁ\pz&eggchgﬁrk?oggjnaease cleavage

site, a@@HT@i&rcfﬁn lRorTrietepse @Iﬁ%wag% oitei A B@Uﬁ@a‘i"ﬁhﬁ@ logp profraea sleavage site, a
BoNT/EIdeaxéag@o;sprb@aw@&végb Steny 86N T/E REcHinNN@dLpreladecida0sdB Sk, a BoNT/G

di- chalﬂlg)ooplpro&%atsI ﬁleavgge S|lela dre]\t'IDNilaa:hggtl?olpaorcg}?aste gwa\ﬁagalsnech ain
| oop region, |ncI ude, a di-chain | oop region of BoNT/A

[0163]Cﬂ§m{hérﬁlbﬁkgj ABbVAO A&l 43dnd 2 QIan§§Qj |43 NOsindie-cRain polypeptide of
rsin

approx&gafel&ig& BI.]PO%Ebrses%L%n@Jeoryy cleaveéd%_y ﬂy“c&agsprba%rhagfsﬁ%de loop by a
naturaBedd€irtidg protepsd. sTmEgpcamansjataoaldmocé,%mglb&Bdsca‘ disShgh holedi@e c8mprising an
LsoﬁBé‘! t bIRAP1LES IhLLh AordzZRNId) "Healy ¥haRTHEPheld together b

apprommﬁ g 437- i %}p(s g l\é)loJplr X ﬁ%ar{en )poca)‘prﬂrﬂes)he egemer by

of BoI\IT/ E conprl si ng am no aci ds 412-426 of SEQ I D NO

5 ; a di-chain |oop region of BoNI/F conprising am no

acids 429-445 of SEQ ID NO556 ; a di-chain |oop region

of BONT/ G conprising am no acids 436-450 of SEQ I D NG

7 ; and a di-chain | oop region of TeNT conpri sing

am no acids 439-467 of SEQID NO 8 (Table 2).




[0162] As used herein, the term "endogenous di-chain
| oop protease cleavage site" is synonynous with a

wO p@bssbo y occurring di-chain | oop protease CPEHVSZPE8/080570
site" and neans a naturally occurring protease
cl eavage site found within the di-chain | oop region of
a naturally occurring Costridial toxin and includes,
without limtation, naturally occurring Costridia

a smgFeS&féurbhgj'e tﬁn@'aﬂd n&%vﬂérﬂrﬁ@§&loﬁé e%ﬁ&%eﬁﬂerﬁit (ﬁrtﬁ@Brto%ase is currently

unknoyp, d't‘ee%‘l%a'ﬁI"@Q\Péﬁ%agélcielévﬁ%éﬂ%?waéﬁ I&-"éfrgé‘[] PP"B? g?s pesRiggtermined. In

BoNTglicleaVaak Bt Ka4gpAfaoabeaste titd seyla gaybtide et blyR@NT/A into the di-chain form;
f

cleavag? Bf k44WA44£‘ gorﬁém% %%88 po@gep%gej%%ﬁﬁﬁ% 'Hé %(ﬁﬁl%%l-rhampform cleavage

avage si te I NC
at K44§ﬂ6§(§g@éer§| tg%gla@@ pglyqe@tlded‘orgbtquﬂong1 iptR @qpuc@qubform cleavage at R445-

D446 BIr0EeAHE sHgRPORPEDtRIE tierm & BANYID alo eHe- cﬁlaaaumdrmoaeavage at R422-K423

conver?s t%t %%élg p%‘y Ygeq%rm ot EC)NQE B?{F%a%-gﬁam {(}‘% ncleav%qge at K439-A440 converts

vage sl
the sqg}emo@ag@dgﬁ@@w(é@@NyFt into the GeokEN Forah; a@qqdeqryage)@trj(MG -S447 converts the

single B6IPSPREEToffh ARG Fitd e dRHBRNIMG Iﬂ'bt'eglptﬂ:' (ﬂealv%eoof the single polypeptide
form OE %I\g %,1245%}8%% é%gltssl;n:trge [cg:il ﬁrmg}r%ﬂﬁ{ggcbeg&aggbcgy@ single polypeptide

form oCBal¥T ni K13dIN4B32 xésults mrtke dirchais [fartne (Pratsolgticsilaagdge-df kel single polypeptide

form oPQuW&tﬁiz!zQ%Qﬁ ré%@l&rlg)fﬂe'mkﬁallﬁ/ fo;lrﬁOSK(I,:ﬂaa H%Em'lo%p protease cleavage site is
subsequent |y cl eaved proteol ytic scission wthi

oporatly BHFd @M By RO (TGP PR G BHbt BRGEEr Thtgul also be

noted fias tdditensl| daiageaditep wiltie Sl dighyin @oflaisa appeat habe cleaved resulting in the

generéﬂtrﬁh %Fgl %@?IOJEE@ Silre(b%eﬂpbé TongI H? %&fw@nﬁ[@(ah IghEoNT/A single-chain

OXI teI eav
po'vpeevqe)cleﬁ 'W‘%I@'éf%é'l‘s 'b lasis 9G# t@nan@rlsmqsﬁufra@m%mih'aﬁw dichain loop.
noncoval ent |nteract|ons V%lle the identity of the
prot ease | urrent | nown, .t he di-chain. |loo L -
[0164]pli'r6 selgseg e %ggvgntea gro{ aseT C eaVﬁ%e sﬂeaoogrlsmgdan elnd?g(_eQIQUﬁSCI%sérédlal toxin di

chain |gap prothase clsbyaod S|t¢ s BeNTs com@éh@g@glgphmwgianghe di-chain form. In
aspect§ @ﬂbﬁ%rérrﬁ)oﬁlh%nts bcﬂ‘r@ler@sloﬁ(iﬂt(y PRRE-tihen hek By %te%Mél&vb@H &tcurs from a site

-ch t K441-
comrihigF e SR TSP RN BNl B Chape op rteas
cleavaforsitg, @I%HW&?gedla:halPMd@ PbE@se glea@ge ssitthe &JNT@) @li-chain loop protease

cleavaBQLzlléOg @BN?@ Cfl Qﬁam B%iﬁngée%dv%é)skh& B%T/ﬁlaﬁéhgm I&fprﬂrotease cleavage
eavage at converts the single polypeptide

s, afRANH G - SBNTPES PRI HESEPE S 0T FHONER dfpaeloate cieavage ste, a
BaNT R4:R2in b3 Protaany eledvagéd i, i aBINT drohaipleai prdeadexdiaavade site.

BONT/E into the di-chain form cleavage at K439- A440

converts the single polypeptide formof BoONI/F into
[0165]; |neoterr-aspgisnoiftbie embaiEredt| eanvergien dtto featsciim forp Gy RErtedytic cleavage
occurstfien $ kitQomppahgy pental dilendiibop Q@loB@f\ﬁél@/A BérAprisihg amino acids 430-454 of
SEQ Ilgcl)\llOChaeI\ {ﬂl c&% r‘cr)]oP Fr)erg(i)t & lB?él%d’/ cggg\ﬁrag\%ag i arctieSleIB?lélgiglnfe%%Q ID NO: 2; a di-
chain Iefon iebia #f HQOFTE @fr@flem gringacidscivAge Ofo$EQ IReN@j 31 gIdischain loop region of
BoNT/DQbMEIQ:mg' eﬁ’ilﬂndc £id¥ - 4§@WSE€(§ IKS 14; MARZhdiR b Fegioh Bf BRT/E comprising

amino G RHe/ PSP 18 Bt S5 Afphdlp B By BRSNSk Sping acics a20-445

of SEQIID NG=h; @ di-dram loGurebiomofcBoNTHaremirisiop apimotaeids é3tc43af 2§€ 1D NO: 7; or

a di- ct’%|ntI8‘op' égl@@@ﬂ'@WTyco}nbmﬁ%danHlﬁb 5&&%914@7 3r sedlid heds. a d| chain loop region
Costridial toxin However,

el n.
of BaN o4 %”%%C'C}?odtzéﬁ? H%?E%%N‘Sl BRAF d'c‘i“éﬁd%?@éegé‘?’t %@“NT comprising
aminoatitdd 12-428ef BIEQ dhBON1d. oop al so appear to be cl eaved

resulting in the generation of a small peptide

fragment being lost. As a non-limting exanple, BoNT/A

si ngl e-chai n pol ypeptide cleave ultinmately results in

the loss of a ten amno acid fragnent within the

di -chain | oop. [0164] Thus, in an enbodi nent, a

pr ot ease cl eavage site conpsi sing an endogenous

Clostridial toxin dichain | oop protease cleavage site

is used to convert the single-chain toxin into the

d| chaln forn1 In aspects of thls enbodlnent

. g . o, e



cl eavage site, a BoNT/Cl di-chain | oop protease
cl eavage site, a BoNT/D di-chain | oop protease

W@ b@awsigeo site, a BoNT/ E di-chain | oop proteasrCT/US2008/080570
cl eavage site, a BoNT/F di-chain | oop protease
cl eavage site, a BoNT/ G di-chain | oop protease
cl eavage site, a TeNT di-chain | oop protease cl eavage
site, a BaNT di-chain | oop protease cleavage site, or

[01 66]alt %Lﬁhﬂ-) é#]k/ISIBF@ tﬂat aﬂ %Qog%h%s%@as%lcﬁaye@g%lté !:etneoe L[SQJ‘@)%n\;é?t the single-

her aspects of hi s* enbodi nent conversi on 1 nt
chain Bqup@H%erfoqanfnq Wdlfﬁdo@@grlg)@l temrbplé%{gsg&én Hedripsent §Q§ﬁ|fl%?tlon into the di-
chain ®irh. €A QP rhesdim he @y exo@rﬂhs plotase tlempge eitH” aNsyBibnymous with a “non-

natura?%ﬁ@%?&%%eﬁ%&%%@% < 0 f ﬁ%ﬁ%ﬁ%g oég ‘ﬁéﬁ"% Qs tle arNQnea]n’s a protease

cleavage pifpsthat3y ngtawrmpglly $E@el|1t[m RiH- crzaln logp @Ig@ﬁ &em 3 %wal}yéﬁ:pwﬁng Clostridial

toxin, With tBe Wﬁitrﬁﬂlﬂi@ lekSgeRGLIsTIbLEEL e Bfda Oty e 4ld is4Ba QﬁmﬁE@oie@se cleavage site

or a p'r\cl)(tr%ars]% ngYa e s&g%a&&sus}%@%@&q? %nq\%asgobemgl)%c%roengeéj in tFeq host cell that is

expressipgiacIengfucBYIYIEY e Apivaighle goluprptide diediased e @%erdfspsmgatlon It is

envisidnkY bk ar5y andaalGxogdhaiidp rbl@@sﬂe di€gh |t@§ BN (i F2d GO BEHVES kHaGsingle-chain
al n

2 445 0o
potypsBl A o EOTIRS P B D i ool By Sy B resen
inventib) INOn-limiting @raraplel ofcdrxagenolo pptaaegicleavage sifgaNficlude, e.g., a plant papain

cleavag@rmé =Y W’]ge(ﬁ‘rﬂaBQn %adﬁgf AdR: %\6c7ru§i50|a%E&dam &Qvaée sit€ an enterokinase
I -chain | oop regian aNT conprising am no_ aci ds

cleavagr%ilteélg gura?n @E@/tuB%rotgasE c@gva&e a|te @Hﬁ[nﬁn F@S@V'Fuég"poqﬁ()tﬁﬁse cleavage
site, a Biubdcocadepiinus ('ITE}/) arstaase aea\dge ditb2 a 43acod VSEQIIDgN@uUs (TVMV) cleavage
site, agtgotl[ls(?r;]'ggz;vaé sn]e a @Jd?‘o(?( ISM\%%I‘e %g sﬁg@ﬁa &L Sé%ozgﬁéb‘?/ﬁ%e site.
rotease c eava e can used to c nvert
S|nglecha|n polypeptlde forn1of a nodified dostridial

[0167]t R¥ dhvdioh&d s dxagetnb@s oS YleaS ARGtk iot:@dyi 98 all Rigthé Bh be useful in

aspects oF ttrﬁg ! rnesén |nvent|on WL{E' ﬁ}e é:]rr]oevqsce)ltrpdt t&e%%%e%&ﬁg pr? )ﬁ(e(\) ecrllece)\vasge site is capable of
se cl eavage si

being C'?ﬁ)’ﬁﬁ av iis aﬂspgﬁtltﬁ:mieaw grhys.de é%ﬁ?éts@lf Bipvegredigient 'an gkogenous protease
cleavag@gifé' cféath'aVeea Wn@lﬁ%ﬁ%@g Cdt @a¥eeminb b&ds, %ﬂ@am%ﬁn(ﬁamds at Ieast 8 amino

t hat t
acids, gt Iasrs?@%%fn% a? Egﬁﬂé%wr}ogarﬂdg %%gﬁtﬂgla‘n&,nooaﬁgja athtO amino acids, at
least 2Glag@toracds ct Ietast>6|0ramm dchist 4t éeaprdd\ansm dciuist atidaet @amgmwm or at least

60 amMb AEBESH &Ae@@é’&gﬁ o?lﬂiseenl]b%dm%t @n I%k%%ﬂoﬁrp%t%é%leavage site can have a
cl eavage site or a protease cleavage site that

length §f, gt MSFES BB b1 BES! DETHG 258 r LIEEHE PRNPIEHhc most ¢ amino
acids, aerhbst tlainb aiciex it @®sti 1IBginancCaits | atungdst Z2Namidd agdsant most 25 amino acids,
at mos"flgé ér}{?g Qaéise aﬂ%sﬂ?@%#ng gm&’é §Prjr1953 g&’ﬁrlano taags Bf %‘?‘ﬁ#f 60 amino acids.
speci Tl cat 1 on. I'S envi Sl one at any an a
exogenous protease cl eavage sites can be used to
[0168]C MrBredribotitnG bﬁ@k@eﬁdﬂﬁi dﬁot%ey:ﬂs@pﬁded;&e fsabdaaaf within the di-chain loop of a

modlfleg 80%&«'1.9' t%!(lnt q%(las%?cs ?]f %Eeen%od?nhe% Fn?élpéda&%st g‘aelftléI)l(ln comprises an
Icée as presen nv

exogem@ﬁ Arotadse ﬂ@avég@iﬁ'ﬁ é@“meG%Meﬁd@J@t pPeplie gicavageesitgage insect papain
cleava§é ERS al dGsteR, paBaif cleathgBlsAdlta ﬁ@ﬂﬂj‘ﬂﬁn@n%@dkﬂﬂ@e §ﬂo¥e@se @Bavage site, a

apa n c ava e .sit cr,ust l.an
Tobac%cl Etgst\@ﬁ s [ qteé'\se ? esllt%ke? ﬁg%agco (/gla\}@gtgngs prgteﬁs[?n%%avage site, a
humary hinpowp BQs)rcg@sppba\@gg eiteg Iaévamagentgnotnejs 3& mojn%ae cleavage site, a subtilisin

cleava§OLiR Q\ﬁsf_(ﬁry)@la%%eoél&tvgg%sﬁtecé SBNRARFS F)f%tea% LieRaGE QteChiiha non-human
Vir r ot ease cl eavage site, Tobacco Vein

Caspa%?; tc‘eiaé?ga\;?tq. ulg o(hﬂ/my)ecté p&%aiﬁrg)oglinlegt a%l eXQIB QUi PEgtease cleavage site is
located Wvittav thg eli-shairelpo@ofhy.gr, a)nyddalmi BeNTAea v@giéeds BONT/B,ar madified BoNT/C1, a
modlflgaa§8@§8 § n%dﬁ@g %ﬁlT@ mocﬁlfr)el:i(sg(lN'll/II' é ﬁ}ogiﬂé(d %bﬁﬁg{%d trﬂ@t}med TeNT, a

an_exogenous prot ease %l eavage sit'e any an
modifigdBaitTher aeditse Bydléf ul in aspects of the present

invention with the proviso that the exogenous protease

cl eavage site is capable of being cleaved by its

respecti ve protease. Thus, 5fn aspects of this

enbodi ment, an exogenous protease cl eavage site can

have a length of, e.g., at least 6 am no acids, at

| east 7 an1no aC|ds at | east 8 an1no aC|ds at | east

~ e o oy A~ e o oy A -



| east 25 am no acids, at |east 30 am no acids, at
| east 40 am no acids, at |least 50 am no acids, or at
wo e@s58B80 ani no aci ds. In other aspects of thiBCT/US2008/080570

enbodi nent, an exogenous protease cl eavage site can

have a length of, e.g., at nost 6 am no acids, at nost

7 am no acids, at nost 8 anm no acids, at nost 9 am no

acids, at nost 10 am no acids, at nbst 15 am no aci ds,

at nost 20 am no acids, at nost 25 am no acids, at

nost 30 ami no acids, at npbst 40 am no acids, at npst

[0169]55‘ HASARST afdh'8§mb‘25jr'm%ﬁt APFLPISEBUSRHIPIRRSC LlePYRIe S[‘?)ﬁaé‘giomloﬁse €.g., anon-
humaragént@oiede rRAtage e BXIOGBIIONISIDIhe idecmd Iobeavageditdd @ostsdial toxin. In
other %ﬁ%gérﬂ: r%?g‘énﬁ%oglmtente ﬁ gdlﬁbdl ér&ggse {Tea@agrl_%leféaﬁdcomprlse e.g., a bovine
enteroipasefrelepse] c@ngecﬁltaﬂocp@;jWﬁth@dh@ﬂg—@@@ logp (@‘)@or@@ﬂfdﬁgiSCIostrldlal toxin. In

other @ip@ét@@ﬁﬁle(lalnﬂ)am&@ﬁt Sh tleRodeABRY prot@sse Geage SitePdaAbompAgediely., a bovine

entero%nase prgt%ass’eI %Igéﬁ/agen s,t?n‘?ocgtted pal'%ln tﬂe CCII gﬁa\{na Y Bséftae‘moglﬂed Clostridial toxin

Compr§¢ﬂ §E@HDrﬁ\&%é1prlmst*;lh@tbercqse@m@agfethls|em90dlmeﬂtobé?9w@e Ehterqkinase protease
cleavayf® 5IS isPbOSEAR RIS RANARES JbdpCor, @gTCAb%&iﬁdeﬁd)NTr/Nbé tdddiBd BoNT/B, a

] OISR LRCR oL UGS r s

modifigsy TN as enodifiebReje osa medifiedl BRGt i | i si n cl eavage site, a
hydr oxyl am ne cl eavage site, a SUMJY ULP-1 protease
| eavage site, and a non- human Caspase 3 cl eavage
[0170]S|ntaé10th'arrﬁ\38fqﬁ @f,thlégmgeqlrgergfaqq*P%en@%gatpﬁ%rFﬂeavaégﬁ sité can comprise, e.g., a
Tobacex Bige MIUS pipteate als@vagé et/ Bgecasidt vathinsthé dcetta@diosy dfha motlified Clostridial

toxin. gﬁo Rﬁ?@s‘ﬂg&t%ﬁp? ggdérq?\rﬁt‘/% gérfohg ﬁ?o%gw g%%g%déaglc%%pnse eg., a
Tobaceryfich Visp MRRARRICIeaxageriF fqcelad BN e, di-ghairblgp plemestiigr/ Gipstridial toxin
compr@esmhdicf)rhs@dsu-ggéﬂ—uenae Rpgi 4 ea2-Baldl QSEQTIDa\lmi) bit B—d’5 P4-Y-P2-Q*-S (SEQ

ID NoBB{ajT ere% P|4 an%r]%asaf)etg:et arg)f ar%.ﬂ' Smgntfn olher aspfects of the embodiment, an
enous protease Cleava e can conprise, e.dg. a

eXOgeMﬁWee‘%*ﬂeé?Q?ki;"ﬁa@é Q@h@aﬁiﬁa@@ 58 flebdceo IEtyba‘f'@@I Aipteasereleavage site
located Wehiflihe @ReHal 16 a odfiedBEfibigdokid &migribel Stq IooNbdM24, BBQ ID NO: 25,

SEQ @?\lg)aégg%%gﬁt@o 2 §|£cg;9pr9$ 228 gEBdD N%nzizsf\%%nl@%@ B REB Ko 31, seq

ID NOe$2 erIHQ aNe: Bt ohetibether] aspectnd tis embodinertt. e Takiatdw Efchi Higus protease

cleavagé sﬁ&@s‘ Iecelt&owm% tié HfQﬂéuR'I&g (g Q%t raI ﬁ#béﬂledt @8({‘111”}\ érrlnodlﬂed BoNT/B, a
an exogenous

modlfliq %(()N,Té%k asm?(gﬂegaq?l\gmn%g%ﬂedé?’oaﬁ /E, 2 BAfleA BoNT/F, a rrt10d|f|ed BoNT/G, a
modifi@TedNTok moaifel BaNTt easeodifiedBudle site | ocated within the
di -chain |l oop of a nodified Clostridial toxin
conprises SEQID NGO 21. In still other aspects of
[0171]; [y agolBpirsassreHhiS CBPPHVEHANHPLANBKS Ral§aseRiasYaggsiie can comprise, e.g., a
Tobacé€d eavamtnﬁg t/Rus proleasatiefayé tiy B [bdafedvithi) e NdicRP 100p ,of a modified

Clostr@algﬁa{() agt%ldae dpecs '%/tﬁﬁ,/eBb ar%'ean)tldlgd ng%é%r})r%te%gg IcTeava%e site can
comprige i< i s EPbBeATYEN M@It“ﬁﬁ)bﬂﬂfsl efeBENRAGYeSiteriodated withimrPi-chgin loop of a
modifié®diofti@s tMom&%eﬁth%@hd‘ehﬁg $BHléhce [PEPAOL-RIFDOABQEBEEND NO: 113) or

Pops SRR R S DR EbiFrEs A P50 aRh8 8Ty ry gpect or e

emboqunent easexogénoay apteasé tleavage [site aaredanwrlsmlem t én dolghicea Mein iMottling Virus

proteaLé'—’QQa\/aée étqu(%lté‘dl \ﬁ%h%@ﬁiéhbﬂ'l@dp dr xhduitiel @I&Ir‘a%f toRiA Q@ﬁ%{)r%es SEQ ID
enous (gr ot ease cl eavage Si

NO: 133, Slo B ael o6 S5, BaNGHBREaE LMD VNG capr B Hhairer aspect of tis

embodirhe\eaTasdot \eir [atiing Wirve rbtieaset disavalje-sith & Incataiofithef thewdi-chain loop of,

SLT C " .

eg., {@g%@éﬁggo@/ 5% gi%_@é)go%)ﬂ@_a Gﬂ?@%ég?%\l'lk%ﬁ %%&5@?&5 %gNT/D, a modified

E-P5-P4-Y-P2-Q * -S (SEQ ID NO 23), where P2, P4 and

P5 can be any am no acid. In other aspects of the

enbodi nent, an exogenous protease cl eavage site can

conprise, e.g., a Tobacco B8ch Virus protease cl eavage

site located within the di-chain |oop of a nodified

Clostridial toxin conprises SEQ ID NO 24, SEQ ID NO

25,



SEQ ID NO 26, SEQID NGO 27, SEQID NO 28, SEQID
NGO 29, SEQID NO 30, SEQID NO 31, SEQID NO 32 or
WOEEHQIOERND, 33. In still other aspects of thi SPCT/US2008/080570

enbodi nent, a Tobacco Etch Virus protease cl eavage

site is located within the di-chain |oop of, e.g., a

nodi fi ed BoNT/A, a nodified BoNT/B, a nodified

BoNT/ Cl, a nodi fied BoNT/D, a nodified BoNT/E, a
BoNT/EDQ'rﬁddﬁ’.Qd %BNFF/FFa RodfRE HonG s BPNEAifRd ﬁel\i‘ioci\' fnb&ifbd T8N, R a modified

NT, "or a nodified BuNT. [0171] In another

BUNTaspect of thls enbodi nent, an exogenous pr ot ease
cl eavage site can conprise, e.g., a Tobacco Vein

[0172]|Vp1t#'|l iancgne\ﬂaéﬁecbt ﬁ]r tﬂ?s%]%ﬁ)%du%' ?tagr‘rf‘gﬁ ?Ju@ Jsgcc?eta d;g;e site can comprise,

al n

e.d., & pman. rhingviggs Her prg@g&glgavgge ﬁ%lséﬁ@éﬁgﬁ Wﬁ}lﬁ theaqlrchaln loop of a modified
CIostn@lXIQ@@rn W&h@%@ﬁ@&&ﬂtf@e&%ﬁd\@\@nﬁéﬁ &ogéidus @rﬁfbbbé&eav@g@sme c8n comprise,
eqg., 31 Rum@t\n 31"1\(/)\6/{{% %@ tphoteag %%\g%qs;e g{)eg%gag%qe é"ﬁ*l%ﬁgt?‘/ |ecc§1sa=nt [6op of a modified
Clostridiplgetin ¢airibest tb& Pansesip s¢®eecetFr5eP4:bﬁé¥r%BéS%@@él@cé4) where P4 is G,
A, Vv, P6r, Rb-oRTRafd P5 & %h@o'ﬂ@d W8 er EP&efEr%dV- R- &in& aspects of the

IDNO 1 wher e and P6 can
omboBory Sy PR PG YRR BN DL GGBHRRC potease
cleavape eiteclasatecc\vigéry thg eli-shaineloaraef  oniidds@ostedia tQXIracdﬁwba&sc%Q ID NO: 35,

SEQ IYRIO? 38/%@(:! |brmzb M7t $50 S QbeRS el IBRVAYE oSSE® 1D @eaioeoln other aspects of
Wi t hi he di-chain loop of a nodified Costrid

e erpRsgIENt PP SEGITABS REva0P5H oS0 FOPRES, “i6¢ Taep rgovius 3C

protea®Ollochtbd , within $eQditdBaihNGbopl b8.a madigdd IdlosFDUbBtomethﬁCtCSn ®k cleaved by

PRES&I@%?OM@QPIW‘ as @ctlghﬂg(eglbycﬁh&tgéjﬁJ%%qginéolrﬁygﬁt prohease cleavage site
wthin the di-chain

Se Cl eava ocate

is Iocaf)e@d\ﬁthlaﬁhe c@-cl@aln Iogo PoRip+ @ g@dlBQQ\ﬁqI\NIA,@ mestfieg iB@HT/QONppgfiedaBoNT/CL a
modifieBoNT/Bda BadNkeE&BoNa/ERAINbdiRG BeNYTE, & madimed BbNEdBaMédified TeNT, a

fled a nodified BoNT/G a nodified TeNT,
modiich B3 iﬂ O@O%B N oot £ od BUN. [0172] In still

anot her aspect of this enbodi nent, an exogenous
[0173]prn0}e€a§&hé$|a§§ééﬁgieth§|etrr%oéﬁﬁ‘1@nt09rﬂr§{dg§&3us%rcﬂease %Ieﬁ#’d@@%lte can comprise,

o oGl EHEOR DB BB Fdti 56t Aot ehiie fin. nothr
aspectgtdighe zsedinsntofin teregepniro diomant cleavage xsitg erro USMPriss, eagea subtilisin

cleavage S RE&eP Mtﬁn @r%ndl(?;ﬂm rdo%%f aem&jlﬁedaclwm tchliH Mrlgéésthe consensus
r ot ease cl eava ge

Seq”e'i‘cﬁo'% ot PP SER 8 %@t‘?”&’i“ BF- P156°>é‘| FF?’ %B'mﬁ‘?l?‘%é% Ntchéz) Where P3, P4
and PEans easas bs eqwemme aed- P otheFadpeet&SoPthe SinBotlimeMOan 84jgenous protease

cleava gl[e can%ofnﬁrls(e:” eﬁ B\éubtl'h in cI'ea\%angneﬁog ted wﬂﬂgthg%l-%ﬁh B&}’?f a modified

no acid e rred r aspects o
C'Ost“tilh'éowmfﬁe%%EQ &h N@xé@é«%&;@ '}5@0‘&4@9%%5% IRMPate Lﬂuq”@f aspects of the
embodiradht c‘emra&bg@eus @ro@ase AedvbidEpdite IcBh BEMpristiSe. 3G PUblilisiad&avage site located

within &l gf’i% IociaI (tgg rlng %g?sWdEamonttrba?can be gal n? W%%NE@%,E‘E(@ In still other

oXl n conmpri ses
aspectg@tip@e,@duggnt g@@oﬂllgnmava};ﬁ S“SE@ I¢q§teN|()\/|th38§he$EQ1qirDloop of, eg., a
modifiédBoNIFA Of m&ﬁﬁédl BONYE, ARodifidd BUNTRE1, aSR&ied BINTIDI® modified BoNT/E, a

L L A e e PR R

within the di-chain |loop of a nodified Clostridial

[0174]t Meﬁ ahdiRdr 2SRt Qﬁhﬁle%‘é&%elbc}’ arlf> B@ggcﬁgp%e{s)e cIeb%g%ts'lte lan comprise,

her aspects of this enmbo human_r hi ngv
eqg., aé@drﬁi{%qr@ ge%’lag%n%fglé |O§?t€% W|tt°1|n |th0%than WOP m A npﬂlged Clostrldlal toxin. In
other dspectaaofntheoepbaiment. gn ,exagamdul foratehsBodeBvAge aitarodn fdosglrise, e.g., a

. diifj /

oSNl S RO i A 8 B g g of

embodimeh ANf ‘F’@Ie”PéNWVOte&‘S%'G?YQig%é'teBa?ﬂT?O”Eﬂ“S% Y NYEKYBINE, cleavage site
[0173] In yet another aspect of this enbodi nent, an

exogenous protease cleavage site can conpri se,
59



e.g., a subtilisin cleavage site is |located within the
di-chain loop of a nodified Clostridial toxin. In
wordensaspect s of the enbodi nent, an exogenousPET/USMaER0570

cl eavage site can conprise, e.g., a subtilisin

cl eavage site located within the di-chain | oop of a

nodi fied Clostridial toxin conprises the consensus

sequence P6-P5-P4-P3-H * -Y (SEQ ID NGO 41) or
IocatecP@'ttP#fhgﬁl-aém IO(% of a(niﬁﬁaeh %Immaﬂl%)un c%&r{s@s BgQ IB%IC?Q@' (P%EQ ID NO:

can be any am no aci d her aspects
7. GRS A ATREIEN 2V P BN H oG Hod BE IR the dichain

loop of ONPI S@odifed BaNTAA, Sl lrtorifies BONT/Be aviagiiesi BeNT/OL &t eddified BoNT/D, a

¢ o i _ i -
el L0 DS SAT 89y 2oRREL 1| BURLRAE 4 g mav. oo
mOd'f'?@lN@ 45. In other aspects of the enbodi ment, an

exogenous protease cIeavage site can conprise e.g., a
[0175]I H{i\%lt IaI?o r|1erF as%eecfvfatgg (el‘?ngoé rrnergt? at Sgog‘é"'néu@ tp|[]ot<%ase cgeaBaeqe S|te can comprise,
eg. a&@mlgdpﬁwr@@mﬁqe)sﬂeIlfnlosated ithin therdi-ghaprelops olod meHified Clostridial

toxin. GfTBAEH 59%@&3 oahaumbbd.madtrbrpéeeéfr@gep@tetaee gé?da@%agee&n comprise, e.g., a
I1T1 e

SUMOVEJLI.?ELIthte@ae g Rl%}]%' sr?tgl oogedf ngwﬁ g%l\ﬁvcgﬂn %i)pngda mo, gﬂed %’Iostrldlal toxin

comprBioilTeBonwensasdicfiiemde BeRAH 1EP2’ 6P 3nREHCY IDEND: BN TWhRere B1°, P2’, and P3’ can be
any amgqc'ioed |rB%lNZK %pe@tsr@dthe 'eﬁfﬂ)ogﬁlbﬁ-t' aft éyggént)hsegro%w'cleggage site can

a nodi fied BuNT I'n yet anot her. aspect of this
comprigfrhveti AretHMO/RRP éx%‘@?r"&u%e%?gﬁ Higslacatqcewihiny s‘i"l"%a”&éi)ﬁp "of a modified
Clostrigialnipxinh semprideg) SEQaDNY@Ir4sX yih atil diercdspaata giethisi dnebotignent, a SUMO/ULP-1

protea%jrg%%vrgge d\wetlg]lb&temlthﬁ" th&Bathm Io%E%f %f % rﬂ(gﬁl{lefj 's% T/A a mo%jlfled BoNT/B,

I al ther aspect
a modifjed E%H@h(il@o‘ﬁfl'eéte@ﬁg@ @|t@)&i{flﬁ@§0§]’/{5ea tn@ﬁlﬂ Iﬁeﬁ\ﬁ/@@ modified BoNT/G, a
modifi€ TENT, & moYitsOBNTABH NRodificRBOAGE Site conpri sing
mul tiples of the dipeptide NG |In other aspects of
t he enbodi nent, an exogenous protease cl eavage site
[0176]c lrancspgst Pidbis embepliment, amedpapgisaidterseclegragggite can comprise, e.g., a non-
humarﬁ(tésﬁ!aéé@él@dad@ §|t@||d'lo<§a|'t&1 vqithh@djlfbhalﬁ%p of a ﬁuom Cflbé?rﬁhlal toxin. In other

t
aspectfef Py propdingt 1 SGEHED: HEFE PR HEC R R RaT 2 ouse Caspase
3 protdmpel clexvaa Ritenlecatddeaithirgtbe gi-ehainileopl o eanifiediOldsiridiat then. In other aspects
of the %T&%ﬁrﬁérﬂ arp%ggfous srogaase @Iemge E.'teeéjanE’e%NHs%» N%/ ManuﬁQn Caspase 3

B, a nodified . a nodi
prteatio GFPiaae o RIFPES MR £ SEBRA LS. B8 PRty egmprses the
conse@susBedfened DIRSNAZ-DP 1MpsEd IR dNBalN9), vaiterea PAdn fhieeghyBinNHo acid, with E
preferr[e(g)% loQ a%%mlﬁ@% (Ij]gr(d e eﬁ{:ang%tn r]forHcﬁi \%iﬂp@%} ggnetferrean In other aspects
exogenous pr ot ease cl eavage Site can conpris
of the SNSRI POBROHS eroaqaéevla@ege PHGCCANCOTgtsR: 8- IRTTman Caspase 3
proteabd18edliage SR Ibcatcaafthmfthédirepgin idop @f &infsified Gloatridibiatim corhglising SEQ 1D
NO: 1éb|t Eg@ éﬁ‘@%ﬁ‘f%? s2h HBE@ q??%%b"ﬁrﬁo 135 %ﬁ%er\%ggﬁi S5 LERABNO: 125. In
still othgyr @ﬂ@g@@f H;]Ise%n}a@gl@egti taéovlr@ﬁ;g’[t@gklmsp prqteagﬁ elegMage Bitg ip located within the

di-chaih @B offe.q2 aMRsitell BINTAAOS tnbbifkd PBoNTE | lafndedide BbLRT/09, 4 R6dified BoNT/D, a

LB BT, g AT h R R oo, o

modifiggspddt s of t he enbodi nent, an exogenous pr ot ease
cl eavage site can conprise, e.g., a SUMJ ULP-1
prot ease cl eavage site |located within the di-chain
[0177]I BEBCBI" PPHBYPT P EIEPOE PRI R MUY RV B Iegahrptppse cleavage
site folN&D ex®gendun psitdalst cleb\age sis pahis mebifitdibs, teerbatdiatiyesticyrriag di-chain loop
protea%gMg:\Hbg s;lre R fﬁta(?@%%*)&rgtﬂ@\éﬁ@ ?hu%' éag r#o% ble Q:‘;i.e%kﬁ;d%w.t& tNo@ease Only the

di -chal n
exogenayg |pfqt@§e QSNPBBS'P%Caﬁﬁﬂ p\ea@el bggwr@fpor’glrﬁﬁdq)qep@@ protease. In this type
BoNT/ D, a nodified BoNT/E, a nodified BoNT/F, a
nodi fied BoNT/G a nodified TeNT, a nodified BaNT, or
a nodi fied BuNT. [0176] Ineédn aspect of this
enbodi ment, an exogenous protease cl eavage site can
conprise, e.g., a nonhunan



Caspase 3 cleavage site is located within the di-chain

| oop of a nodified Costridial toxin. In other aspects
wo@toovlssssorbodi nent, an exogenous protease cl eaREDESHNSE/E80570

can conprise, e.g., a nouse Caspase 3 protease

cl eavage site located within the di-chain | oop of a

nodi fied Clostridial toxin. In other aspects of the

enbodi ment, an exogenous protease cl eavage site can

of mocﬁfﬁ:%n' € eXG egous ﬁot@éye sher' EBdBeQB mﬁ@% w?’frﬁﬁ@toeﬁﬁgdlﬂefd Clostridial toxin as

cl eavage si | ocated wth di -chain
a fusioqpeteip @gd @Jeéét? CRHPArevERiPH 't& &?B?Cit%%%xo@ﬁ’é’ué @f%%’ﬁ% u§ep'a°eme”t of an

endogs@gsi@hcrrinDediBpBRadd Sleddge iBEIKH & Bﬁgeriohg)protaﬂserd?.za%e site can be a
substltﬁ%ng]’ethg:%esa%e}%\}ﬁc'g%oggﬁ%/&sa?héngr a ﬁg&@&" ‘at tt?eGEgsrhogeapﬁ%leatmg the
cleavage gifeclpgatign of the @pﬁ@en@gg,rﬁg@t Kepglpcampst @fnqu%ndﬁ@qﬁpus dirphain loop protease

cIeaané( @@&mm @(b@én@% &o%bﬁﬁM@e@@g §$|leQ:aﬁ BB af QBPMIdNSE an @xEhenowd site where
Lot eas f %?qe S|te Ioc
iffer,

the ex\Rperhous ré?% &n&n ereds Fthe posfj |on roa"n &;]e eava%e SQG location of the

endogep 9t Gvp EISOARPUSE PBNAIENSinsed BE® hepale. 17he Ioggign and kind of

proteaL@clMa S, ma@EEQ dritdNBt catid3certafr @i Hdmg N@naﬂagﬂequ@e a #6LahfRo-terminal or
% n still other aggect

carbo T BMPBAGK 26 B4R SLGE SE PRAY AR G T BB EoT B} BRocd botween
two othwr tibinaing, leq., dee Eldar na trivejon &dr selectign of apnotedsd ¢lexyadBodif®/coyld be whether
the prcﬁ'eegg @Haﬁ bl@éi/egﬁ?i\g- {eﬁieav@s thc'u@gxp%ghg{hg*ree meﬁg%rfn'lr%fjor carboxyl-terminal

NT/ D, a nod
of the 'HB‘H gr‘i’oé'&'wse“{y f%[ Sﬁﬁﬁ‘l"? Plding-aire b'ﬁd'?ﬁ)‘éﬂ"?ﬁ"bta 'tBéﬁQ*?ptoror
a nodified BuNT. [0177] A di-chain loop region is
[0178]”Rq1|a{u¥a%g oEcQJrrrn }o@&a@e @Ie%tgelgf?er é%'b%%égerl Jebgraglle bgl'éﬂermg at least the two
eava sI'te tor an exogenous
amino @pl@g{}%ﬂﬁ(@géhq @epthjeh bqrﬁi, deanpry by ‘héé‘?tuﬁﬁﬂ}’ ot:cwglng di-chain loop protease More
extensl’i/atalltérahdn)é-c@ﬁ G MialdBowith th€ PRIVIdo It theO lc@ASfe BB Ghe di-chain loop
region: remaln cggndghel rnaaﬁﬁrc?arﬁéet‘ﬁéo%rgqrée:@%@ﬂd%r ﬁ egtNeokr)@l ct!ng%yaenqwebsyof an amino
acid algqrqt@n mhd@éel@ﬂogg{,@rdarblyo peid orcrgplp@grp@hqfﬁrp@orgmb@mmjgad with a different
amino RER! &ASS in drid enliHoaln{e)ﬁpﬁ%tuFﬂPl?-béduﬁﬁ]b|pﬂfﬂease Q%a%@g@@@%de inoperable

t
o an PP ES B gel 4P eSS e TR st el arrmoease. 1
other aspees ohthishenmidpenbd MRuraltyoccrdmeticrs dscyggnsitesis made inoperable by

aIterlné)r Q{ EARSst t%@la%%%ﬂg Wqudl tr%ﬂﬂ&gr%melééudghar&lﬂ?'u{é de@@cfe bond cleaved
ease cl eavage site wt an exogenous protease

by a ”@F”@ﬁ%ﬁ@%‘”@gtp@t?ﬁiﬁ deast ypeping @P'P?JILFCPJ'F“”@ e WtagUng,pfigsdlanking the
peptidé bendecicageiss nagurbiy-dcsurergproleadeeat |adst fileanprasddids @itluding the two amino

acids ﬁ%ghg’ih&‘%&étfag btoqucﬁe &%Bfegvgsgg nsakutr%y OQ&MH o&otggset QP Jeasthsix amino acids

enous sit cement an en ogenous di -chain
including #)g twpmac@ﬂ f@a@%@esqu@iWQnﬁ %@V@B(B\gé@awga"wetuwg@mtease at
least s@b@@hﬂ@ﬁa@dstledm@ thetwaranasidadidsaaniahg @8 peptiag ®okidedvkd By a naturally-
occurnag ﬁ)fo?ratg% tGat era(s)ér;nelﬁ%%%lrrsol et\C|edasI uicltgj:ﬂ tne g"z;g%m'% a&?se{I%%ng Heopneptlde bond

cleaved ryogy @A AYy-e¢ouBing tpmieaéﬁdé‘g'e?ﬁi Lnes amigo [eidm dnobidio ribe i) amino acids
flankinky %eq%pﬂlde%ﬁcﬁ abded b Bﬁath@ﬂ@&dc@ﬂn@ﬁr@te&b@ dt 104st Eern%hﬁrﬁ)sa%lds including the

two anagc?,rav%gf?a\ng a% ﬁe é)eﬁtl gé 5%% Cg b(y Lﬁalﬁ/ o%?urr}lnag ;g]rotease atnlgast 15 amino
acids ipelwdbute twoearrmnmactldsaﬂanhag the irdptide dpndeleavpt! &y awhrallgnccurring protease;
or at 163B 2@' i Mds%ltﬁh@%eﬂgo gﬁ’l%'aeldé ﬁarmlne%q)egﬁ)te%ﬁ@ clteé(\@d by a naturally-
ot her domai ns, , a criterion
occurgd PRIEFHN of a protease cleavage site could be mhether
the protease that cleaves its site leaves a flush cut,
[0179]eF|ps%E 'omg sggctg Bietﬁls%mbgcﬂmteﬁtr 5‘}1&{1} )pcgccﬁr?i QGP%L\m p%t Q%Ieavage site is
domal n necessary or se ctive
made BpPgraRie By ﬁlgﬂrlﬁ% et inest @reietair,nlrpcb%réﬁt Bqludlr[gdh_ezgtjo qg;mno acn?s flanking the
natural |l y-occurring protease cl eavage site can be nade
I noperable by altering at |east the two am no acids
flanki ng the peptide bond eheaved by the
natural |l y-occurring di-chain | oop protease. Mre
extensive alterations can be nade, with the proviso
that the two cysteine residues of the di-chain | oop



region remain intact and the region can still formthe

di sul fide bridge. Non-limting exanples of an am no
wa@edod/osdsser at i on i ncl ude del etion of an am no BCT/USI08/080570

repl acenent of the original amno acid with a

different am no acid. Thus, in one enbodi nent, a

natural | y-occurring protease cl eavage site i s made

i noperable by altering the two am no acids fl anki ng

peptldé B&d%?egt/éo% Malﬁllo%a}f% d?ytefsenﬁtrﬁHsﬁjohryanQﬁFéUJs |Md|ng the two amino

ﬁ%ﬁk ease. I'n other aspecso hi s enbodi nent

acids ing Ang ye%le% hPedq ﬁlﬁa\ﬁf‘j d%yeadgétuallyéaq:a@lgg Prqtease Satnzagpé five amino acids
including Geetva kzinencbycids! flaekindithe [@ptie, baat! dieaast by hmetraiyrbetdrring protease; at
most s%pérqtl?ﬁ% é\@g\l; W fuglﬁ%gﬂ\}:tgg% @o'%%&ufrﬁg ﬁithfel p%gkdentg)nh r}:?eaved by a naturally-
000””'}89 @fcé%é% ;at grosy & anipY @C'a?ﬂ”ﬁ'éd'ﬁﬂ:ihdéw? ﬁ@lned‘ic'ﬁ@ﬂ@’]*fé‘gt”\}%pept'de bond

cleaveal'Byn:Q né'tﬁiadﬁocfch@lﬁé(lpﬂﬁedsaeatﬂﬁ@tledﬁht bmrmd a(éld@&NdBﬁMrl@Yth@ two amino acids
flankln eu;ge%lldey ongcc e[c\\l; Idntg/ af ura oc;currln Pe Lmost n amlno acids includin
aci i am 1o adl ¥sefTa 1Ré 9

dstinc
the Mp@pur]od@lquhdkl@g ﬂna\mgtld@yboad m:@tamdaw gn@t@@dy pqcnglng protease; at most ten

amino RicRt GRRBiIng Me !\A%%?ﬁlh@ b?ﬁdsafﬂnﬂiﬂg A Sksptiben 5$dd1délébgec§ B? atidRurally-occurring

cids flan tide bo cl.eaye
proteafi e PaF U Yo Br RAGR, TSt FAPRUG) HR e gond ceaved by
naturalyedcderringerbtedsengr atimest 20cnam avisdreiud g tHedwik lamlglotahlés flanking the peptide
bond oﬂe%péd e RapdyOamvdrdi¥asd natural l yoccurring protease;
| east el ght amno acids including the two am no
aC|ds fl anki ng the peptide bond cl eaved by a
[0180]nAtiti ruabdryto@l Hat 1ai mgdifrdoClestsidial @kin | sz®bedim eheapresedt specification can
[ [ n
optlong\g f%& @Jggﬁgé ggﬂggegd{eﬁg %&gmg% l%?(lb Cs%g}:%r A ﬁ&ﬁ)le region comprising
ﬂex'b'epls@?tcé@s‘éﬁ‘” upch & adiey tﬁ?n"?ﬂgtha@ﬁ ESOQ'VHEFP“GENP@O’I ffe Ofdgp to optimize a
characteistit) at@uetSorf ﬂ)rarﬂiﬁty g at gogppRtiat] e Dasdinglirgeas@shply a Ei)olypeptlde region
compr@%t% Erﬁea c|)r| Moroﬁcﬁlw‘ag?ﬁg :Hngttaﬁcesmg%anf teaJﬁe?néet%EeXap&en% P%Fease cleavage site
therebbmwtaémgedwag%yf thatrrife by alArgteasec wﬁrann@erpm%ltl@nt@é exgnplgta polypeptide

regwn'c@ﬁﬁsw%Qm@m RBredfekigie s %Fsumd'ﬂnGe% Rn b&BseaBHBRr RS an opioid peptide
ining ST A e o PR B P B Bga"™ PO PO P TooBPher

aspects of this embodinment, a naturally-occurring

[0181]dJA'fI%IA']9|b @pmeoéo%ﬁﬁngfg %@Mﬁg% §t' &St b§e gﬁﬂg a'cﬂ(?rp%&thla%d l%Mmprlses non-
altering t hree am no aci ds jncl udi

Charqur?ém’ﬂ%c'%ﬁ" Hbs"&%'lstﬂ? q‘?'ﬁrﬁ(QW@pst KEDEPt Ede BEIHE: %"f"é%?vé%i"”e leucine or

serine byhas, Ii‘rﬂzﬁﬂjérﬁﬂ)ddyn@lcalﬂé)rlblél §r{ee0taames addngthnst e.§.0at least eino acids, at

least Zagrhlqé 8[3 8% altj% 91193 Bllﬂﬁat s aamlélxgt @%hﬁ'@ Jc|d§ngtllé£t tslg\ﬁuno acids, at least 6
e on eave nat ur a oCCurri ng

amino 6?'6% Fhl6est T-AMifR,340% AigAsh fieEORI A 1976) YAMITG 2EHe o dljeast 10 amino

acids. alil anethacémisodineat) ki ﬂéglbl'ef@ammﬁrh davelorAgth |0E&Vg3datbbbs&1 amlno acids, at

most é1aartr1#r’%<r) %lclldy a? é)ls'lttrig Iar%%o%rc% m st ?tamrlrr"%satC|dS,t%e lq go mgp%l aC|ds at most 6

am no ac
amino jgeifie aéme%t\ie%mm/a%dmatt fU@%BIthUWIdISJ aign%r%ﬁrem@mdator Agest 10 amino

acids. Sleytﬁl%natﬂbrr@nb%&hﬂﬁt h W%L(lHI@'SBzﬂ:eF Sbﬁﬁ HeV\@ gaHétW@erﬁﬁB dino acids, between 2-4

de bond
amino P8 Sffhsh O£ BP0y G st AR e Py ff amine acids. Non-
limitingaevadhpled nté lekibtegspaber inolude aag. n@Gw@a@b&;s $ucanm@gs 13465G (SEQ ID NO: 49),

and e@@@@(g@ow@m@ Qé)%@\éﬁﬁ BYces N3k Y& AJAA)’A/Q@F(%E@ |B€No 51)and AAAAV (SEQ
nine am no acids i ncl In

ID NO }]1]1}]0‘3%[3?&?@? éﬂq'gp WWW@'%‘@W."&T@'%%“%‘]"@%{ Cf:ka%ndgxl toxin as a fusion
proteimat ur al | y- occurri ng protease; at nost ten am no acids
including the two am no acids flanking the peptide
bond cl eaved by a naturally-occurring protease; at
nost 15 amino acids including the two am no aci ds

fl anki ng the peptide bond cl eaved by a
natural |l y-occurring protease; or at nost 20 am no
acids including the two amémno acids flanking the
pepti de bond cl eaved by a naturally-occurring
protease. [0180] It is understood that a nodified
G ostridi al tOXIn dlsclosed |n the present.

Y S o o



fl exi bl e spacers can be used to adjust the length of a
pol ypeptide region in order to optim ze a

w@b@pasideri stic, attribute or property of a  PCT/US2008/080570
pol ypeptide. As a non-limting exanple, a polypeptide
region conprising one or nore flexible spacers in
tandem can be use to better expose a protease cl eavage
site thereby facilitating cleavage of that site by a

[0182]pﬁ'IQIseﬁ1$§n erf?gbdmt tl\e%od’ﬁ%'a é|b§i?.o‘id| Akin aﬂédl}%h@m e present specification can
ypeptide region conprising one or nore flexible

furthers%dg&)@fesa fﬁx@lgnr.@ﬁq EYRPISIY & BeXible peacekr Ir’p@rggréaﬁtengﬁdlment a modified
Clostrigipli toxiwl d}@elpéelddle tHai predengsp@oifiestion carhfartiedd \coipadsel fiekialkeiraglon comprising a
pluralltE/ %?%% rladépggeé E&inpglb%g%%%p(??@?%rqbéo%nérﬁs irdé?(ﬁ)f‘eprteggn can comprise in
tandem,ceag; ¢ at dgqst h@rsfp@cea(ﬁt Eaptie ﬁesﬁgtfeﬁs gh@a%@@pp@g@ at least 4 G-spacers or at

least H@B;ﬁé&ér[sg ﬁﬂotﬁd’ﬂa@;ﬁéc&(iﬂf this ambobin@ABh kleﬁbl@%g@h @hmcdmpPsM ishdem, e.g., at

, ci ne, n or }
most 1Slé spacer mgst 2. % acers at @o?arte%{é Sgaf:?rs at nﬁoesl glb%é%arceréaor at most 5 G

spacelﬁa{mstlgtolhéw@pbpt@ﬁ thlg e@bodlraQnt |aefj§>gble:[eg1cm ¢30 camprips,in tapdem, e.g., at least

1 A-sph@eﬂsatt Ieas@m c&@'éﬂ%ast@A-L;?&%&ts a Ie%gt‘ éﬂﬁ-s@e{ébg%r aﬂéask §ﬂ%¥)acers In still
am no aci.d

ea
oter $ipe A0 AP e ot B0 PG LTRSS (UgRC D LR A Aspacer
most 2afesEheers adt mMoeledsA-sSacarsi aionaatd Aspacers aabt hesh§tA-sb8ceaisri In@nother aspect of

this erﬁls‘ddqﬁent |J‘m@5‘i@é$@fbstﬁ5§plotgkumégﬁ 'corﬁprfs'eeo?(h@(llb?e ?e@%ﬁ% ?ﬁ’srhg one or more
have a length of, e.g., at nost am no acid

copleszofém ﬁﬁm%élpﬂge sg:t\cehsogpe Pr érmr%aopée(ﬁ %fsdlffeéfnt rﬂggl{nle AP3GR{ fﬁglons or any
combidtibitthereat nost 5 ami no acids, at nost 6 ani no aci ds,

at nost 7 am no acids, at nost 8 am no acids, at nost

9 amno acids, or at nbst 10 am no acids. In stil
[0183]5 hthes ps%@ﬂtWQod@eﬂ, aiggfiad §l98té'@'?| t@grhcqj@o’risi@g g_ﬂ’exible spacer can
be, e. €4 WReNed BINBA] /1 Modifid SoN IR AVRedificd BoNMT 1)@ 1@6difié3, BoNT/D, a modified

etmee no a I ween ,4- no_a
BoNT/E drflle%_B?N a mo gSBoNkI\?’EC%ﬂa mocf'ilfledGTeel\W Iin (ﬂled Bal\?lr, or a modified

am Ao Ec exanp es of
BuNTerX|bIe spacer include, e.g., a G}spacers such as
GGG, GGGG (SEQ ID NO 49), and GGGGS (SEQ | D NO 50)

[0184] AAAg{]?n'(A%g%%C%E\S Suctgff? C%eﬂal%ﬁ?\éﬁa E%J f.neg‘o O;P{e?e)gt speC|f|cat|on can

comprigp er feyible- $papdreid anp-ahd afrdodatiortshethnibeliprovisd tEtosedifiedi Gldstridial toxin is

capablta%'d%rf@ﬁm@ Fhé‘sfrlnt%aﬁ&pbr%lc&s[ ()I;]183231)ec-@]H\SthlsI EnmHliment, a erX|bIe spacer is
di ment, a nodif Jostridial toxin disclose

posHiop LD WBehY- SpUIFIEAETEH AR S pHon BT FE NGt domain and an
opioid be@ide binging egrhain ab@ApMasic dgmain Bhdaxti ddogerdpaipeteasd tleavage site. In other

aspectgr}ﬁtt §Te nﬁﬁ?%@hﬂ%nélsggcemg Eé l"r:Qq (Sjbgmegh dé gl boéﬂz atic domain and a

I SCl 0Se sent peC| |cat|on Cc
tra”S'Oé%tl?ﬁrdP@é'”f4"‘e‘§ﬂzl{)‘T‘%1'°rdé’@‘?t‘9r?”€é‘ﬁﬁP'P@lpﬁ@“d& bislre SPmeip, "t enzymatic domain
and ahlea¥ddpbes paReE &Iebﬂagb&ﬂt@emn btherasgpears of _Qfﬁls te_h1b8d|ment an A-spacer is
pomhonég)be(?vlveré%nt]te %aaa? grlzf%)éggl qg)(r:nrg%%ngre]\ tr%gsgl%ci%ﬁgp Imzagnaérgrertéz?/%g |cnc].iomain and an
opioid P@ﬁ@? bigdity dqieaines enwatl@maIma@agﬁamgusmfotaaselc@awe5ite-

G spacers. In other aspects of this enbodiment, a

ores B0, 2o 9 OSSR oo SIS syl L. an oo
peptld@bmdm@ﬂomlr@@b@trels@caironalpmmsan &piaih peptide bindihghdandin and an enzymatic

domalﬁ’tah%{)loﬂ%@%&esblrﬁfntgtdgh&n%ﬂ@gﬁi bXB8Blous %rd‘téagé 'clgja\%gé SitH. O other aspects of
can. co rrse 1n ande .g., at | east Bacer

this em%ogg?er@ aA%iPé‘Eeér@ poalflor]eg egnAegp&ge?rgmd £§pt 8é§rtd|n@ domaln and a
translofatidpatoeni, an opbidl atde Bindag pacet and bn estyintdtic dbinain, an opioid peptide
bmdm&‘é(prﬁé‘iﬁ §ncP£n E@gérﬁ%@éa@ggkavaﬁe slt@xlfbAA r agﬁgcg%f%yembodlment an A-

spacerzlsmoglboj’gg :»bgtwegﬂ fHsn Splp{d éﬁﬁﬁ@@r tgndlrwt dqp%g’rtagr%r g\t@mp@ domain, an
or at nost 5 A-spacers. In another aspect of this
enbodi nent, a nodified Costridial toxin can conprise
a flexible region conprisinng one or nore copies of the
same flexi ble spacers, one or nore copies of different
fl exi bl e-spacer regions, or any conbi nation thereof.



[0183] In other aspects of this enbodi ment, a nodified
Clostridial toxin conprising a flexible spacer can be,

we 2@9/05850n0di fi ed BoNT/ A, a nodi fi ed BoNT/ B, aremusiongo8o570
BoNTVCl, a nodified BoNT/D, a nodified BoNT/E, a
nodi fied BoNT/F, a nodified BoNT/G a nodified TeNT, a
nodi fied BaNT, or a nodified BuNT. [0184] It is
envi sioned that a nodified Clostridial toxin disclosed

op|0|d'p@pﬁo@eblrﬂ.%ﬁr%sﬁd?nalr?‘gﬁ&'an'e?@}rnagg dBﬁ\QmCQﬁTB |'oﬁepe%t|c§é Snélpg#jgct)main and an

acer in-any a | 'ocations wit he proviso t
e“@eWHaPFﬁ%ﬁe€$%@9?F@ral toxinis capable of perform ng
the intoxication process. In aspects of this

[0186]emb9é1 &ﬁ&lt asg@cti '0?’&’1 g%ﬁnﬁ’?‘ﬁ%ﬁr I ﬁex&%ﬁé*d&%ﬁ%ﬁg&ﬂgw&eBetween eqg.,
tfans'oaﬁ'oérﬂz’mtqné %ﬂ‘o‘ﬁﬁi’fﬁatﬁrﬁ@m&l‘? apiepsierapRpeaneRn Bichan Agjoid peptide binding
domaudcur&arﬁyocaﬁbnecrwwméndcarde@bﬁbuarmotaébee@r@gageog& prnOctueeaSa@pects of this
embod‘@en?v -spacer ggos!lt%ngélgeg\[v e%?ng%gt'rarqglogcgponéjﬁ%gﬁga%d a{1 enZymatlc domain, a
transloaaiwaudqmancana mmm rerpbdd pindirtodanal), aatranelnsza;vmtiornaldan@an exogenous

protea@é‘geeﬂ'ﬁg@gieo'I@oﬂﬂ@rpats‘pé@s b thid bit%godirﬁéml dh A- @&c@ngw@tdn@d between, e.g., a
mal n exo ou ro
transloaatﬁg d%g@}geaéwgsan anzg-ﬂaﬂ %H%Qd?ﬁ@ﬂ%ocah %)ngaﬂéeré an gpIOId peptide binding

domaip @giansloradich dreiajvesd an@xegenowpraeasg cibyage darai n and a

transl ocati on domai n, an enzymatic domain and an

0ﬁ|0|d pepti de blndln% domai n, an enzymatic domai n and
1018715} 8,6gEAss T Bt BeECPIBaHiR gt o et s el Regsnhpectioation can
comprias [a@Cdpioid beptide Direlimgodtiniainin, ady &hdcexli lcatichp adtarthé Proviso that modified
Clostrif} letb%lrlh g %g%b‘%%tf p%ﬁﬂln g‘% Ir?‘)t% 88&&5@&@3 pﬁQH frgiﬁry)éxgﬂtalgglnclude locating
an Op'%ﬁ RERUHE beina femain at hm aBng yerainue OEFt‘J ﬁ‘aij'f*ie @ﬁSt@ﬁﬁ' éﬁxt!‘ locating an opioid
peptld@ﬁmﬂlh@aorha#i(ﬂ)bm@eld@rmd)dﬂndaiﬂ@bxﬁh%rﬁ%ﬁé}ﬁ:%HﬁlnMrﬂtaefﬂ&ﬁlocatlon domain of a
modifi% Slastncgael tg%cl’r% Sagg Ic%capg 2%{ %Dg?sggégt%e %Indl.n? d%maln a?qxe canbdxyla}ermlnus of a
modifi@e@pmtal sixind iGilepr domtinitincasr@males rnah§¢ dﬂ:caimgm O@@Mmentldeahmdmg domain
betweéHPh @IogtnBlﬁptbkn‘ii en gé &gnaj@% A CRRfiIdRNRR Z ¥ AT chfondMRiNef a modified

n

Clostnga ott)ﬁrégthecgrggn)%té; dog]atn of %gwgaggﬁ(l‘ecpmgg %éoeplglagtpg P%F@?alns the native start

methicgimbodihperit domain Asgratzetions svhpesthe iconettibdemaie s na.ig the @mino-terminal

locatioR %h %In%o%ﬂts'egt?engé &Qﬁd?lgmg %leta?t rﬁé}ﬁiloﬁné grﬁbﬂﬁlb@‘iﬁatcb@m front of the amino-
do anopi ol d pepti de bind IE? domai n and

terming AEGRE (ECHBHINTe PRI PSRBT T e ABisesmiggbpositon. an
amino abid ex@edEaepPising 268k methedinaged 8 iptoteasg 028aJe bite iyBtbe operably-linked

in sﬂugl]idngrln% eLnSo .dw%bt%eeﬁf‘?c%lj B&Hin r@quﬁr!eﬁ)alfpel arﬁﬂ@qngng{ﬁ see, e.g.,

posi tione transl ocati on domaln
ShengiRn b+t AP peEadRiee el T i I A h ABRIREIOR A2 &12 (Jan. 23, 2007)
which @pmeaetgi ippdorAel by Rebirérge dONMBeRtiretd I adtitloacifis dwA aiTlerart that when
addlng a o ey&egtl quaﬁvsocgaseraﬁ&q keacﬁg {h%l aemqva‘[%rengriulestro?anotﬁer go??e&tlde comprising the
start mémaewat the griginal ntetfmmglecﬁ%saﬁure@ﬁn @m‘ﬁéﬁtw and an enzymatic

domai n, a translocation domai n and an opi oid peptide

bi_ndi do I d
1881 {5 RepnoTsient & g S SRY R o RRise G Ao o prbon single
polypeptides lireab ogienepmprising #¢ opiaidepeptide poding i domath, lretranstonation domain, an

exogefoud protéhst EI@&\%bQQl%tanQ Bn @F?{Wdaﬂc é’(ﬂ#aﬂ@(ﬁ@%%%h%sﬁ&@'tﬂs embodiment,
a transl ocati on domain and an o epti de bindin

a moda8qTﬁ|0ﬁtnd|3I t?’i"h?f’é‘l cawgflae(ﬁ,n %%ﬁor?a alﬂglg)teglé%eﬁgq%hnear g%der comprising
an oppidopeptide binHiegq\dageins at @ostfidd 8@yin Itrbnslacaﬂimvd@naomm tlugtnaas protease
cleava Q{efdfngq C/(Bsgrcdtaf ﬂoQih @hz %%ﬁé cﬁbn‘;g HSC| Osed I nt he pr esent
pecification can conhrlse an opi oi d peptide binding

domain in any and all |ocations with the proviso that

nodified Costridial toxin is capable of perform ng

the intoxication process. Non-limting exanpl es

i ncl ude, | ocating 64



an opi oid peptide binding domain at the am no term nus

of a nodified Costridial toxin; |ocating an opioid
w@epbiostsshi ndi ng domai n between a C ostridi al PORIUR2008/080570

enzymati c domain and a transl ocation domain of a

nodi fied Costridial toxin; and | ocating an opioid

pepti de binding donain at the carboxyl term nus of a

nodi fied Clostridial toxin. Gher non-limting

[0189]%%&%? ehB&JM‘fgﬁ’ a Haeuﬁéd B%stﬁaalotgknq Ic&in Q(%%rfsg%n @nﬂ%‘ lBgcarboxyl single

domal n between a Clostrid toxin enzynmatl c donai n

polypegiitte Anegy Q&der | QMarisingoRP ert‘%‘daﬁ§ﬂ’tGEatf'ﬂddﬂ9 Sﬁiﬂﬁ‘i‘ naihfengymatic domain, an
exogemmeli frotesseCtlestage dital adoxi transibbegioe rivynamt (FIG.dB8BRI h @h aspect of this
emboor}frile ?L%Hg%flﬂgoc Eﬂgﬁﬂglgto% %grli r%rﬁiﬁr@le 'ﬁoe?fﬁ o ?oﬁcoa%&g ﬁeh;?olyr;l)eptlde linear
order W'@”Q ﬁ@or@e@yﬁgl{dp é)lng@gngprﬁalp,sa ﬁ@gtrlqjlﬁl t@menzymatlc domain, an exogenous
protea8d1tIE¥ad«Xitd] Nalosthi@iadxirtnabeatbh fémaaei d sequence

conprising the start nethionine should be placed in

front of the am noterm nal domain. Likew se, where an
[0190]o|ni wst ahofep emblesliradnt i meplified rdstidiag tokin carmeonafiseran aminpriionearboxyl single
polypeB@& Iﬁde@rnord@rnccﬁ‘fﬁﬁnﬁﬁg AR | hzyroflit MBInC AR RKkbGEhHE &o@hs%r tieavage site, an

ni.ne and af‘ﬁ gt ease cl ava

opiois Gl RGPy = CP e SYETTRGIG 4R AR SBETGFLP ts embodiment 2
modifigre@ibstdtbal taxmdian gow pieeian améepub carboxy! $ingie pelypepidietlipeariordes comprising a
C|OStrI§I§|et’OXIﬁ ez maﬁb%gﬁéﬁn a#'ex&}en@t!s proQg&r agé)%gé @ Ot 6dlcﬁ|(5 %laptlde binding

Toxins. U8 Patent Application 11/572,512 (Jan. 23,
domain §fT § d‘\ﬁ’i'ﬁ@hto’l“%"?f@}oéﬁ&?”l RE8Fporated by ref er ence in

its entirety. In addition, it is known in the art that

[0191]%‘3& %%ﬁr{gptgrgﬁorﬁﬂﬁ%rg O $déf%§ C{{Q;ﬂdlall %xm R&& th?rllé%se brma(rﬁﬂo Eo carboxyl single
polypeptitte lealr erdeferoRIPEHI2 tﬂahﬂqcat'%d%mq"gu%ﬁxowwﬁ erﬁreﬁee C'eavage site, an
opioid rp@;ﬁidé BRdiBgaohgin dﬁlh%h%ﬂzyn{aaaa&halﬂ-ms 4B)N Irfdn gdpeadr RNdmbodiment, a

mOdIerd g‘és(irlcjlﬁ\l?(;(Jncgaﬁzzgralgrgsleaaln a%ncl)r%(l t(r)] cgr ox Fsm d%glypeg deé}near Oé(}er ﬁomprlsmg a

Clostrl@lph Wtﬂ tbe]@top@ten bdqmlrhgandemﬁ rpepbdet padisy d@alalno@nd@mewus protease
cleavagdsidPd TMsEIdRI RkiR ds8 nkliedmae site and an enzymatic

domain (FIG 3A). In an aspect of this enbodi nent, a

nodi fied Clostridial toxin can conprise an an no to
[0192]c br droshgt esborhent pompdiéet Cibetritiiaintedn car denprisemprangionig c@rboxyl single

polype ﬁHeotheap%melr q",%mlahﬂggl g9 &%ﬁéne dd%ag ot Bb S#H %epﬁd@“brr‘ldlng domain, an
ransl ocati on donmin, an exogenous pr ot ease

exogeRqUp (PrelRehea ERBSt 1t 210 ORATROTHZY FRIPE (HUmafo: [ GL89) aspect of this
embodimers o triogifiece Clostediatetotin can mﬁdprfseeﬂ dohias tor cathhaay| dir@pel polypeptide linear
e

order ﬁﬁﬁggﬁé‘%r ﬁ?ld%ﬁto%meggﬁaﬁ% ﬁ@rﬁ%ﬁ )(%\?/1 E)'ie{:%pﬁdeotg r& cﬁ)téﬁa% an exogenous
proteagiyfieavAge - %ﬁ'ﬁ’?‘ﬁ%@' t@‘"ﬁ&?ﬁ'P??t'O’h?P“e”}t’bgenous pr ot ease

cl eavage site, and a translocation domain (FIG 3B).
[0193]I .na/e anoﬁ’Pe%rtnchoil(rpetnnrt] I(:azrp]oc{:]fgeg%lon?ndm to%n %grgégr?pélg% gn %mlng)/ to carboxyl single
polypegiideg lineap grdgp epmpriséng| & ﬁ@a%"o@f'@?eﬂor@@ﬁpﬁn Siriey egptidpibiidlg domain, an
exogelﬁlﬁj@ﬁofdf’e%s@bl@&Ua@Qsﬂe%@'aﬂen@nﬁl@&tnﬁdl (Fed. 4b§)xln%n%95ééﬂa‘tthl§embodlment

exogenous protease clea
a mocip oPyigp R G e 2500 EO&ﬁfba@?(ﬁﬂﬁe BoRBISE ngeryager comerising
a Closiniviie! Hexin &aiptagtatimandomadn, remdedidie gpeilide stimdingi edmaimxamexsganous protease
cleavaGO SR dnd 8 CAS3trRMA BQn bRyyARlILMMHIn Si ngl € pol ypepti de
i near order conprising an enzymatic domain, an

exogenous protease cl eavage site, an opioid peptide
[0194]bInretiil argpticko A@beYiment,ch rodifiedBdstreidl togin caocamnmis€ &b &nind &) carboxyl single
polypeHh alrhegrslergg c )JarfsmgZaﬁe%z‘ﬂ%tﬁgéegmaaﬁr@aﬁo%&gger%q% gr%ease cleavage site, a
translo§:f\t|q)g|d§mﬁlai W@ﬁtqplﬂ’éj qeippf@d?mddﬂgdj@fna@dﬁ@, PA) H@ ap aspect of this embodiment,

Clostridial toxin enzymati c domain, an exogenous

prot ease cl eavage site, an opioid peptide bi ndi ng

domain, and a Clostridial ®dxin translocation domain.

[0191] In yet another enbodi nment, a nodified

Clostridial toxin can conprise an am no to carboxyl

single



pol ypeptide |inear order conprising a translocation

domai n, an exogenous protease cl eavage site, an opioid
w@epbiostsshi ndi ng domai n, and an enzymati ¢ donaPeT/{F10@8/080570

4B). In an aspect of this enbodi nent, a nodified

Clostridial toxin can conprise an am no to carboxyl

singl e polypeptide lIinear order conprising a

Clostridial toxin translocation domain, an opioid

a modmlgcpblogtﬁdlgl't% & c@ﬁﬁgﬁéenan ﬁﬂn@%%%%ﬁén@é BB@@e%ﬁdeCﬂn@QVcﬁ&@ comprising

dostridial toxin enzyna J
a Clogtidiajn KR e P2EMBS FABHE, 23 %@‘?'PP%CP“@F%t F'??ﬂ’la%? Sﬂt%x?nc ostridial toxin
nmmkmamn@ommhu&eaanmaﬁmammbmmdngbmxyh si ngl e pol ypeptide
| i near order conprising an enzymatic domain, an opioid
peptide bindi ng donmai n, an exogenous protease cl eavage
[0195]S|nts§II angther sMpeGReNt, (?Cra?q'ftﬂq quﬁtfﬁiilql]totqmcg] cofpyise pmagiRo to carboxyl single

polype@ﬁd%elﬁkarocﬁrdérmo&pﬁmdltﬁﬁsﬂéoatlcﬂl dﬂKhGan laﬁhdex@é?ﬁﬂef bld)teake cleavage site, an

n_can CO C 0 S| n
enzymaPcI domalr’tan&i p}‘?équrepgér’]edb"ggmcg domaln ?glg %%6 OSQ ? Ipaclztaﬂf this embodiment, a

modlﬂetdo&lpﬁrl@ai 2<3xrrman corpiipgian amie to par(gpxwl g@m pcd@ebtnd@diheﬂ; order comprising a

Clostrlglglnﬁixm trﬁﬁlo@é@@gm FHnOB&§§epe9hcﬁ:aBﬂglﬁg SdobrfBin, @n exogenous protease
r|d toxjn trans atlon domai n. [0193] In yet

C'eavag?lfffér?é‘fj Hlﬂ’lahrt%' t e %I Y74 dostridial toxin can

conprise an am no to carboxyl single polypeptide

[0196]I k%@ﬁ\ﬁos@dbq%rsefﬁlqme' |ﬁ\9err‘|gor@gén5|%m$ ls%ﬁ'ﬁﬂls‘?&edjQ@'pﬂam@@eutlcal acceptable
opi ol d peptide binding domain,” an exagenous rot ease

compogigry g RTsior & ofied nCIERHYReiONIE dBtretisRT (EYe. tapyermy rphagaceuticall
acceplalslﬁeméar@fariyhhdeoﬁlmbeﬁtltymmtqmmsmmdlhéll a@xibs Cobpilotiicdi &l adverse, allergic or
other lt]r‘R%“/JI]d SR UG f ) e§8.oﬁ d@ma%%mﬁs?erg@[obgﬁ(wglvﬁjhg\gl% us[ed herein, the term
tide near order conprisin
phamtaé%it'ﬁa' raaw@raé@épme?ﬁ't@anﬁuswonaﬂm@m%u ‘ehaazrerirdl wimpasitigy” and means
a therélwfmttalﬂy eﬁébneé(@grejaﬂtwﬁ.o@rootaaaeﬁ:e\/ecIngﬂuiagte sGdH 8s,ad§l, any of the modified
Clostrlg]al tts msg 8' set Ol%(ltrq er%% nt s e ﬂ n e R hggnl%éqtlcl n o?’nt Ioéltllon comprising a
fer “8nbodi nent P 8 TiIed'a o il Toxih ¢ prising
modlflgb@pq}tq‘lcg@ texim @memj fqr @e@@al@@ﬂyﬁte@ja@r@hq@gm}sp@mhad@aceutlcal composition

may bk laB@RlstedciBra SABRMIdiche N |ﬁ@orﬁﬂﬁéfﬂﬁt\/\htﬁ oﬂ'@ﬁ&iﬂﬁlen@ﬂtary active ingredients,
e S| a tran ocat

enouys pr ot e cl eav
agentsdglwgf r‘)’r Wg)ngﬁeﬂﬁ Qﬂaanifg Iald%onmoﬁlmrﬁdnﬂ/oﬁ% rq,?nttjﬁt@ed using any of a
variety&ﬂ)proclesseanlnagcpr@g;1W|tbcﬁuttlltmltailoendzgmmrmema;l meximgodiséahant, granulating, dragee-

makln&I @§|§g£tfn9| @lnurs%gn éhlé%br?glgfrﬁbg'rezgaﬁhgargneoly&%llﬁﬁﬁ bmﬂfé pharmaceutical

compoatlgyfa[nI teﬁeaﬁnytog ?‘f'%’r?fﬁ?@? Il@lualawltﬁoutawlt%geagaeﬁgﬁ%solutlon suspension,
emulsipii, dfophifzate; ItManIGpalet eapsaleCbansier, isghug| elikioar amy other dosage form suitable
for adrhih l,pcation domain, and an opioid peptide binding
ora '%%%n [0195] In still another enbodi ment, a nodified

O ostridial toxin can conprise an amno to carboxyl
[0197]1S AR op fk YRR pittiitl@nfidneddideDingdart, £ eipobiidrEnirising a modified Clostridial

toxin. 'it |st é]ns\/ls%%ea tlhgtnanggpﬁe 80rrﬁ%35|t|§r¥8%c onsg Tc'n t erﬁ())rtasee% se e%llfg?‘ gaen be useful in a
metho@pﬁ@feaﬁ@gd@q@gmlc (nfipr@natiop) in g ma@mahgpr@ﬂj tb¢re<pfhwgh the proviso that the
compo%ﬂ@rpgfeﬂ@rﬂi or Fed¥Bll 5'39&1 t@no&%édlﬁécﬁwltlﬁ Q\ébr@ &%nlnﬁé?ﬁﬁ?étloﬁe Non-limiting

t box
T D I ST TN AR G
compriging @piopiod peefidd biedifg dgamaiy adCletiidial teyin @mg)gat@usjomaln and a Clostridial

toxin é?ﬁﬂﬁ&i@st)%n%|neaf{?§§nv%ﬁn@d %@ aﬁy QOQﬁEJ bﬂisﬁllljlat Q)%lh rHlsclosed in the present
enZéﬁHtIC domai n, g A conposi tion usef ul
3[}*“155 dsd

t he
speC|f|FeH|\9 AN %us&%drécrllgmg Pﬁeﬁl"éte& e‘%ev%d supra, (2007) DoIIy supra, (2007);
Fosterp banrarey©u2006/a59 (96 o 2@i63 b categ, osupas VWO @00&1eG9p05 $lung8,a2006). It is also
unders%?)q l%btemeqNBSJrrrr&leadlﬁe"ré?%lnﬁdlﬂpé CH&%% eh%xﬁ{s ant ttl?e gFo%iEan as separate
har maceut | cal acceptab means any nol ecul ar

Compoé'ﬁ?ﬁst%/ appartY HFBYIetPHACTYAt does not produce an

adverse, allergic or other untoward or unwanted

reacti on when adm nistered to an individual. As used

herein, the term "pharnmacewtically acceptabl e

conmposition” is synonynous wth "pharmaceutica

conposi tion" and neans



a therapeutically effective concentration of an active
i ngredient, such as, e.g., any of the nodified
W@L@ssizdl al toxins disclosed in the present PCT/US2008/080570

specification. A pharmaceutical conposition conprising

a nodified Costridial toxin is useful for nedical and

veterinary applications. A pharmaceutical conposition

may be adnministered to a patient alone, or in

combi nat i on mﬁth ot her suppl enentary active

i ngredi ents, ents, drugs or hornones.
[0198]pHé§r%'F€€é‘M'§'P’&%?It %fé‘r?ﬁ%@af’? Rl Cﬂ'ﬁQPSlS'@” ﬁ%{?ﬁﬂ'ﬁ'ﬁ%?lﬁ'}o@@eﬁg"ﬁtﬂd'a' toxin can
optionaliyjnolile @ phaimhiaeéufically apcepdr@Biers thatlfatdlittg progdsting bt an active ingredient
e Xi
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agents; o r any other inactive ingredient. Selection o

f a pharnmacol ogically acceptable carrier can depend o
wo2a0bes33stle of admi ni stration. Except insofar BCHUSIU98/080570

phar macol ogi cal |y acceptable carrier is inconpatible

with the active ingredient, its use in

phar maceutical |l y acceptabl e conpositions is
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molec)é.€SEhdAit | MeRifoge€ | ibiematibd hditide$ 1 BBH @EIINSIY, neurogenic inflammation and
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aqueous or other protonic solvents than are the
corresponding free base forns. It is understood that
t hese and ot her substanceségnown in the art of
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conposition conprising a nodified Clostridial toxin

further conprises a pharmacol ogical carrier, a
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carrier and a pharmaceutical conponent. In other

aspects of this enbodi nent, a pharnmaceuti cal

conposition conprising a nodified Clostridial toxin
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consequence of the resultlng neur ogeni ¢ i nfl ammati on
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chronigl yedregeoici iflampesorhan 2 sYOPON, include, bitaald émitalips f agnet aoghreflux/heartburn,
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gene-rel ated peptide (CGRP), prostaglandins, and am no
acids like glutamate. As used herein, the term
“inflammati on nedi ati ng nolégcul e" neans any nol ecul e
that influences neurogenic inflammation by directly
stinmulating sensory nerve endings to release an
i nfl ammati on i nduci ng nol ecul e.



A nol ecul e has a direct stinmulatory effect on sensory

neurons if receptors for the inflammtion nediating
wOd0eosd380 ar e expressed in sensory neurons. PCT/US2008/080570

Non-limting exanples of an inflanmation nediating

nol ecul es include, without limtation, histam ne,

br adyki ni n, ATP, acetyl choline, serotonin, nitric

oxi de, | eukotrienes, cytokines, chenokines,
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andj
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heart rate, formation of granul omas, fibrinous, pus,
non-vi scous serous fluid, or ulcer and pain. The
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septic @ﬁﬂrlt[shgoqjgglgt k@q\@daaj g@qﬁy @estpritis [ P |sypovitiar mﬁia@ollc arthritis), pseudogout
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(moneGr L §odt Mkl G1LeBalon e S THEUTAD (0ARpTELasrean be citer ar
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as a synpton1inc|ude Wi thout limtation, acne, acid

ux/ heartburn, Al zheiner's di sease, appendicitis _
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_ ti ; ._ _ |
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autoimalae edispaeest inglude, oS R BIoT FEStereRr Rt SoBsTRtEe JaLE). Sidarens
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endocrcpo QB gtlastel\/%ﬂl X’?peli dshln{o%@otﬂgrm ltIS A %85 %gaesglec) dermatologic

(pemp@gwﬁemmrlﬁ)t h@ﬂat@ﬁ@j@wﬁqﬂhmu@ AR AR neléait(éwltlple§cler05|s) or can
|nvoIve‘i‘\ﬁlttt%'ﬂ@5\?@I dirblirfscribd (GRREY bddyitiSsuet ﬁ"ygésdil ﬂhtblhﬁ'ntfnaﬂ%bﬂdtaﬂs%clude without

I|m|tat|&n oa]t?ﬁtlseﬁ @B%%a:qrngéphgllo@ggfﬁ |(’§§é}\a,)g§‘:d%'s%] ge an aIFeng or sensitivity,

anti-pHoepwtifid i amtibddly dyyadremiet (A>S$ uphuitiait auteimmuneg Irhebnlotytm anemia, autoimmune

hepatitd §8SiHnfune linrel bhrSiseabe 'bﬂfdu@%ﬁﬂ@&d NI RaLEY . CHaﬁ‘a%U(h%e%se chronic
reS|Stance |nterst|t|a rItIS |SCh

obstruﬂ@grpylnmngré éﬂésgasq(g}%ﬁ[pt glgbet{serlnsliltaﬁ WFUHQ??M? tqngometrlosm fibromyalgia,
GoodplastuigBgsyint®memasdves'| discan@ sGaillah-Bargs syrelminmeg (GBS), Hashimoto's thyroiditis,

hldradgﬁﬁsagﬁburgtlvay %pglrm% tﬁr%}HBQ g&ﬁgm%()purpﬁramlrglgmhgﬁ 3/ H%/QI 'dFsEacS’e interstitial

myosi tis, besit
cystltlsz%lﬂwo@qcpplgg dléq;%qjlppqsserytwwispmlp(ﬂchd Iuglﬁ %:gb@mt%tsus Iupus nephritis,

osteoporosis, osteitis, otitis, pancreatitis,

Par ki nson' s di sease, parotitis, a pelvic inflammtory

di sease, pericarditis, peritoonitis, pharyngitis,

phlebitis, pleuritis, pneunonitis, proctitis,

prostatitis, pulpitis, pyelonephritis, pylephlebitis,
rheunatlc fever rhinitis, salplngltls sialadenitis,

e . e I o, g




vasculitis, and vulvitis. See also, Eric R First,

Application of Botulinum Toxin to the Managenent of
wolkawosgBssl ¢ | nfl anmatory Di sorders, U.S. Pat enPCT/US2008/080570

6, 063, 768, which is hereby incorporated by reference

inits entirety. [0206] One type of disorder

exhi biting a synptom of chroni c neurogenic

inflammation is an arthritis. Arthritis includes a

neonagr |9b{l% ija&ﬁggutgr'legn§IubtﬁkVQl/tHérﬂzﬂoﬁéwgysﬁ%lé MSUSJ é?i/tﬂérﬁat&fus) morphea,

he 1 nfl amati on he synovi u
m”'t'p'F ﬁE'FVGHF ,) W%WP 93V f“é(‘t"ﬁ’agi'lesogi"é%%ﬂst’ H’rei“'tof“é’?ton'a pemphigus vulgaris,
perniciblise anana, dprMetr;hIbillbrinclrrlj\ddmer‘éch&eritCﬂlﬁpmtnbied @lcéhaiotriyelitis (multiphasic
nﬁg n S [

dlssenffrpagégjsl}é{}cggg%l E’t% h%%nét'ck’r%yé?} géﬂ Z%PH‘IFQIQ? Qc(?é;%é/elrﬁg §Jbgrens syndrome,
tenosyge\itigr vascdlitis, eﬁﬂde"ﬂtﬂi@%t RPe Pa'f“?'ﬁr':? t\faé‘ Sehadski & feenel 'trhTO”Q Treatment of
Autoinnftink apR&Ler w/tmcaf\mleu,@toamasm PhepPevlidhte ax®eaBghsBE MBRh is hereby
prltls gout (al so known as gouty
ngOVItIS metabolic arthritis),

pseudogout (caIC|un1pyrophosphate deposition di sease),

[0208]aﬂﬁbt@r fhe Sf Qljhs%%ﬂs eexhltﬁﬁﬁgh%' Wnﬁ)tcﬁnarbf thfo%%t néur&fehiB! ifflammation is an

nmonoartnriti our
mflamlj(]%tprydg;gzlp?tﬂyl tI E | or3f ngvaﬁrpesn%@ 4 %#dnlfysproblems with the immune system

attacki(gp obyparehts i df itis) rrumﬂe deatlingeto edignk eaf naﬂammatlcm innthreimauscle  Inflammatory
myopamle%qme QLithButiMitatdnt &Hrmlﬂ%s%% Sk@Son b[)&zmyc]snrsa‘%ﬁ IBSIE/myosms
type of disorder exhibiting a synptom of chronic
neur ogeni ¢ i nflammati on are autoi nmune di sorders.
[0209]Anbahade ©f disGrearseBibitieyia bendisne atidhyontt r\eiuﬂb@dnlci: inflaammation is a vasculitis.
r C )
Vascu@%%g ndlaﬁleégﬁou? (gac&oﬁ]%?s {’etc\iuﬁnqa?ﬁh?rjgwtﬂ §é§’sge\¥/§" |nclud|ng lymphatic
vesselpfand ced esats e w@q ebitisk EEF g ARS8 é@"iaﬁ%q %Pe o leukocyte
migratiéh @ Wsukdnfridrddded NMThe SifRh@ Eki6N hblf/)dﬁeoﬁéw BEBIb&S Usssel, anywhere in the
body. Iq n}aﬁzaff?éélﬂ%rn%rrt]er%fg d?(gjrrv(e)ljﬁg Tf?{lhca;nrrga% ? H]Ipne'lﬁoecg@meam%that it affects a
single [pggtiopevithin g(yg$s|eh ol |brgq‘a3cbe(\m%§9@[aégNlWre}qspnlgﬂanyp@og scattered throughout a

partlcullda%ﬂjaﬁm sBe toh%?éh'a‘ﬂ‘b&ti@ moﬁﬁ@tbﬁ; eft &g &H $BRHEN @r{ecbo)jy Vasculitis include,

wﬂhou?irmt m%eég%gp(ﬁ%?% %ﬁ ﬁ%qugl St%{@(%gn%%%ia?lv?ﬁcghtls (central nervous

systerrsv;dsemlms)g ShurgiStreess artasitisl vreog}cplqutlrmnlei \essamjial cryogiabwioemib edsculitis, giant

cell (teﬂﬁ)%%l)%frtemedéolfelr § §é§%ulltlg—m§ctp§ch%%|9|pm%e hﬂie?s%ﬁ‘gtﬁﬁtys vasculitis (allergic
clu limtation, acute di ssem nated

vasculgﬁ)céﬁgwa?aéhﬂ@?qspl gﬁlc‘(rm pol)&@'{:ﬁrlg%ﬁ)pl@n%tlgee@)@rterétﬁ nodosa, polymyalgia
rheumatich PPYR), oheudreisd vaseulttiy, Tahajasy phegiphvkggieds grahiulboatysis, and vasculitis
seconasayyg)r&)ﬁﬁec @p@sue b Eér'&;tl kessys%%cofuprg"l%gﬁﬁ%%t(é& rheumatoid arthritis

anem a, autol nune ne | nner
(RA), d?'@‘éé‘ﬁepo'WP'I‘dé'H% %%h?ﬁ‘kﬁ gi5PRse. CBIqtaRs eAngedive t'sﬁﬂ?aﬁﬁgrders vasculitis
secondHns@as4l inf€dieroni ¢ obstructive pul nonary di sease (COPD),

di abetes nellitus type 1 (1 DDV, endonetriosis,

fi bronyal gi a, Goodpasture's syndronme, G aves' disease,
[0210]Ghinathedi tyneBaf digordsy rekhibiiey @ GBEPloMHals ¢lirerit euwsogenic inflammation is a skin
dlsordérl")gkﬁfh| @lédrdets inBludY, aRkBEL timfatdH p@blérﬂltaht}éamclbﬂh@&ﬂérhé §ctinic dermatitis, an

enl| c

cczemp GG WP A UER AL A TERER GArNGodr SEBP fpqerosis, ciscol
eczemer yenhearedzemasderatilig -herpdtiformds, Inepaderaeatitishamaauteasgenalipation, and statis

dermaﬂ%Pﬁ\Hr’aHérﬁtrs@ﬁWtﬁgtl% pls&%'éﬁ’lncﬁjwﬁ@%lé&@re ‘Bkﬁr%@i@%ﬁ psdHBYIS guttate psoriasis,
t hemat osus an ySt emcC %@S ery henat osus

scalp r‘?ﬁ%ﬁﬁ'éa'”"ﬁﬁfat‘?Sﬁf'%s'sscﬁ’”éP’J?éu S a’]ﬁ’y&@’fhﬁ%ﬁf"%ﬁ q(jgsis, rosacea and

sclerodyyop atlodiegmoipaecol epsy, neur onmyot oni a, penphi gus
vul garis, pernicious anaem a, primary biliary
cirrhosis, recurrent dissem nated encephal onyelitis
(rmul ti phasic di ssem nated encephal onyelitis),
rheumati c fever, schizophrenia, scleroderma, Sjogren's
syndrone, tenosynovitis, vasculitis, and vitiligo. See
Panel a D. Van Schaack & Kermmeth L . Tong, Treatnent of
Aut oi mmune Di sorder with a Neurotoxin, U S. Patent
Publ i cati on 2006/ 138059, which is hereby incorporated
by reference in its entirety.

mcorporat{c’ﬁg}/ {e‘ferencg N IFS enrlre



[ 0208] Another type of disorder exhibiting a synptom

of chronic neurogenic inflamation is an inflanmtory
wop@pasisyo | nfl ammatory nyopat hies are caused BT/US2008/080570

problenms with the i mune system attacki ng conponents

of the nmuscle, leading to signs of inflammation in the

muscl e I nflanmat ory nyopat hi es include, w thout

limtation, dermatomyositis, inclusion body nyositis,

[0211]aﬂgotlpé?| M%%'Jléoﬁjer[&gg%L ’%ngE/rHBBmt yfpgnrgrfnc qieﬁr%bgrﬁcr inflammation is a

1trn om 0 hr oni ¢ neur ogeni c
gaStrO'i”F?F"I"‘éfﬁl‘ﬁqrg%n A %anEO'vtagf@ah qigqrder "VHQ%%I"W“? ug limiatign.,jifgblecpowel disease,
an inflgnaatpry obweli dses sbangudirgat ralin' sjsdasd hraramdidconivotolis Messetative proctitis,
o - vessel s and bl ood vessel s
ot S'dﬁﬁkﬂ't"% ?Jﬁ%ﬂ%%ﬂfjlf rﬂ?lgg;dﬂ&art eries (arteritis) and
capillaries due to | eukocyte mgration and resultant
[0212]diﬂlﬁmgl€an drfigbdinidnt, anemt rh) BuffeRdg @doh Sﬁirbm@ﬁébrd‘deﬁle infhr@@akion is treated with

a comgostshon cgrgprleg/ [herageutlcer\\g/.leﬁfggxe fafnourr{[ac%f a mooef%d Cgosrtr];dlal thm where such

an
adminigteediah rgglucdsathe irelease fot e eflammatingl ieducing amql@nlevxjhtehbh reglucing a symptom

assomé(t@@%lh chrBfic hdurd@Yic Bfiamh RSP 18 3H aspct & 1R 8RBodhent, a mammal suffering
ammat i on f%cat ered thr oErghout a_particul ar

from chrronllc |n§%rﬂ%emcd? g Orth rS%tF(F W ﬁﬁ?rgpo(sw I CYRHEISige aérgerrgpeutlcally effective
amoung p§ b enadified tGestrigiad yoxinVatsral budhi simimgilaticre fedwges Hbautelease of inflammation

mducnlg‘brm)l&ﬂﬁe' %reb?%@j‘hgﬁé a §yrﬁ%t§rﬁ%§s%ci(a¥ehrv\9tm9r%ﬂlg'nbttxrbgc’enlc inflammation. In an
terans), cerebral vasculitis (central nervous

aspectsgf plérﬁrqugmp @i @?mméhfﬂffﬁ”@t ?%@SC@?T%P?L{@Q‘?”'C inflammation disorder is

treatecC Wito g Icol pdsitioe rb@prisggSethkiagbuticslly cifbaivel lamperttiof a modified Clostridial toxin
I

where sggti g{jﬁwsﬁ‘atloﬁb@(m%g gehroen gélrgp %ﬁr PhS%[))tI ?%dut: h? %prl to@r{ ag‘somated with

chronig; getsRaepiciameefiay g @n\areetiPl thse)nbov@ﬁﬁsamanwnaé élﬁ@éng fiom a chronic

neurogahrénﬁrraﬁmwu@n ARbMa & ardateld SLifh0d YangHsitibh s:ommhmad tr%debthfi:ally effective

amount o aoﬁ”‘%dl{lgqo&%gly(ialw)x&}n \yv eerursruaéhI ad?n""%}\%!ggeﬁ reduceeg@hae re'ease of CGRP, thereby

er It
reduc"g;r ansinptam @gwlatednwlth/aéremp|ﬁeu@9m@1ﬁlaram9thno dAnetberi gapect of this

embodirh&r W nfhin e @@Ife‘imé i@ §)6§rbﬁi€‘n%uﬂo§'&ﬂ§mﬂ:§rﬁ(ﬁ15\%ﬁ&ﬁé&ﬁié$ is treated with a

compel 35 ipaFE o LoBeflgel: ek G e SRS et og e s

adminisiraiou eedlice theenelasey aflse wrastagindiecthaby yedudny iar gimptom associated with

chronlé ﬂétﬁ&}én%r\nﬂau%grl 'ﬁngﬁd?ﬁerr a%ﬁ{&? op{hlsdérﬁ&ﬁm%’nt %Xllﬂbm}ntaf Qﬁ‘erlng from a
nmpt om of chronjc neurogenic_inflammation is a sKki

Chro”'%ll”%ﬁ?%eé‘fc Indgmrpatign dedisr & [rerteidED anFResition F?ﬁ“irﬁ'lngcfhtherape”t'ca"y
effectivae dmbu‘mtdf td sodifie lQldiridigl edxowhae auith rRdointeatat ietlu®s tAd release of
z
oo §52 B LB £ RSB O G ST MBI
eczena, venous eczema, dermatitis herpetiforms,
[0213]NRsPeOEeF 1B bickérd invartidn @tdimeqrz pdrR b inaainadNA maRthasihatides a human, and a

humandc?arnlrrat Lt I ?ér‘t hlcgrqearda%nel f tﬁ Peser%tlh\ye%tlon grg\ylcljeaslr% Sﬁ?r{ e{n individual. An
qure or asl s, psori asl s,
'”d'V'dp@ dcluges %hun%‘afl”ﬁi W“&Qh Bea P@i@éfr se psori asi s,

pustul ar psoriasis, and erythroderm s psori asi s

[0214]A%§ctae%t§raof G%é)?e%%an [ﬂ?\%ﬁ %gprlogﬁ%ﬁg:qgﬁng&alﬁ %a arﬁo osition comprising a
modifigchClosiridial exim. okpewsed herefnl terierm @chmlnsteangjaman@am gadiygry alechanism that

prowdgé §Q5rq§c§s1tloﬁ‘cgrﬁﬁsfn@'@R@élflé&@lbstqd|§QB>@@ fo é @Qﬂle‘rﬁgﬁét potentially results in a
hout |mtat|0n irritab di

C"n'ca'i'vnfﬁe?ﬁﬁﬁwwyorﬁese\ﬂmeaia&%%%ﬂq'% el %@O@F%ﬁb@t”ﬂ?‘&%@n be delivered
to a pagigiet uaing alcel@faat ptales appldath whdré kenadifieeClabtridiel tyxirois beltversd intracellular or
LitLs, g I

» cond S5 RSP . RIRELL i 08, LU BEBEDi 0L ppcor v
expresest i 8n rReegRHIo"s: an anmation is treated with a

conposition conprising a therapeutically effective

anmount of a nodified Costridial toxin where such

adm ni stration reduces the7eel ease of an inflanmation

i nduci ng nol ecul e, thereby reducing a synptom

associ ated with chronic neurogenic inflammtion. In an

aspect of this enbodi ment, a mammal suffering



from chronic neurogenic inflammation is treated with a
conposition conprising a therapeutically effective
wa@emanss3sd a nodified Costridial toxin where BCIS2008/080570

adm ni stration reduces the release of inflanmmation

i nduci ng nol ecul e, thereby reducing a synptom

associated with chronic neurogenic inflanmmtion. In an

aspect of this enbodinent, a mammal suffering froma

chronic neurogeni ¢ i nflammati on di sorder is treated

i a conposition conprising a therapeutically

[0215]ef\f°8r89‘?50'8” SOMBRITSNY BfMosifiRg Gloﬁﬁ”g'a' ffinat Hidpsed InthpRreseihrpesfication can
be adsinskeraddm ai mimmaili @ingr ed:utllﬂ%S dpiteke rappmase  ¢fdmBRtratidre biedycomposition
comprf-sﬂﬁi lé%&ﬁiea C?(%HPF&\P{& ﬁ%élﬂ %‘éfﬁ%} Wh{ape g‘ﬂ{)&%h %orq?rji'y %9%‘?\&9 of enteral or

n an 1S €
parentg@h@@roag@gq@cﬁqd,q@ Vit g-m@ﬁcprb@r% aﬁr@@p@ﬁ@mn@:any acceptable form, such as,

e.q., taun;‘t I m,mm&dp@m 0|doa/aérde|r thi $ikd; rt@ﬂdaeghrm&tkbuan mmoaﬁ:bédt% form, such as,
onprisin ape effectiv

eg., d{,(r)ga sfpraé(d e%aor olnpr?eggs I|,]ntr¥ ascular adn’hnlstramjn in ap¥ a(f‘ceBtable form, such

as, e.g. edlgr@@oph@olpghrg@(glgn oiftraSempRs mhelprebrytrap aithiiel h@usa injection, intra-arterial

mfuswﬁymt @é’fhéi@rsﬂgﬁllaﬁ&ldmw i clyconufe; RI Qgﬁnﬂutﬁé-tlssue adrtnlnlstratlon in any
i "ten

acceptﬁ,@ ﬂ?@faér? ﬂg n??% oge%mg%cﬁgri 'ﬁ%‘{]ﬁ‘glﬂ‘ (?rg;% ion, subcufangous injection,
subcutamddua imfieston ointraticsler idiection sretinag afestibrvbtt $ubaetpehipjestioniop apidural injection;

mtrave%famédﬁhrﬁgraﬁont |h%ﬁya9&@$tbl9§|fdn¥ s%fcﬁ gé:te' %ecaﬁ’ﬂgg\" rrlngtlllgfon and by placement
modi fied Costridial toxin where such adm nistration

devicey S¢flicass et BIRATL R GO PRt & FARRiFT 21 RBPELGUmP. @ suppository, a
bioerodigld Welivegy syseyrrat@mbiesdbicadaticerisydient lor amitieer eplamere Bxtended or slow

releasé Egs'te?r{mm %@&Fahﬂm?&%é&%rg@%&% gm%f’s Jda'éetr%a’g%fjuéé%% desBribed in, e.g.,

roma neur ogen

Handbpe 9/ciesRePeiRbialPSISPeIB(ArhafT & ROEW Bk ok Ouprptssi Rublhers Association
1997).conpri sing a therapeutically effective amunt of a

nodi fied Costridial toxin where such adm nistration

reduces the rel ease of glutamate, thereby reducing a
[0216]S§@mmit@g§@mp@'ﬁirgja wiadiied Bfastidial iqéi[]rcg@@giagministered to a mammal by a
varietyl &fﬂuﬁmtwn@\ﬂn tc[ %Qe?ibf ﬁﬁlﬂﬁ@ﬁéa@ﬂnéﬂ@ﬁgpb&srl%ﬂtrestrmé@rlb I éMdapsulation in

clu

I|p050|§$§d\{)é "Pﬂ?ﬁ%‘ﬁe“'p olf Bé ngowgn?%rhtnto @ﬂe\fehggﬁ e a8fhy{jrﬁgerTsa cyclodextrins,
biodegpadable manegapeutds, @nd piogdhedize microgdietes, anby pateinaderals . vefiars.  Delivery

mechan@ﬁi\%Wbﬂ%lhlét@ﬂgug%émaosmémem @J}% & ntHleEJﬂ (ﬁﬁ%ﬂldgﬁto@m to a patient are
patient. [021 Aspects of ﬁ present inventio

descr'?ﬂdo\rl"l §¢- Ireﬁ)mﬂa @gelrg?j’mehragt g?mp@/tlgn%&{pteglq%mﬁy of Negatively Charged
Molec@exr $.Sranant 8,390d1F (Mg 28, QBGIZ)I ahdadchinoRigner, Aslivie8eslstems for the Direct
Appl/cgl‘%E %5‘ QRN/E\QL% /EcﬁfcgnRNﬁ ﬂbf%réﬁcg (g/!?/() )Inm%omGé%g“ \é?orrﬁéd Biotech. 1-15

mechani smt provi osition c i si Pg
(2006)yGertioflecgLrep (5)§f"feryd pg{s/gq/r&(ﬁq:hl@%ogépsﬁ@[ttﬁ%ﬁytuier{gllnam ark & Randy J. Mrsny
eds., ARdrcan C&émyalrﬂgschﬂldt@n 1200@); Vbmon G&Wo}ﬁg 8t Mes apeuHuCRbhyds for Treating

lnflamr&at/onxngl)ear dat rchB(l,:]cin%/t/m}{s ot? %n %&ecu § l Parteen§ HI 2% gqggAprl 2%d2004 Dé\Vld A. Weber

in can a1 vered f'1 ent
et al.g Me#lodg| and lA\BP%TRl‘éS appriesdeay viePeula( mmrfw ed-S. Patent Publication No.

USZO(WO@&IJ?M dival. 18.0200my; iThicH |N||v\é§§§|&ﬂet|am B/@Q&drédélb@ro&’lfar InGERLU.S. Patent

Puiogigf B USTRPI% 0 B 20Bbrt s Bep sLab riluPagre Sustanea

Releazxipiravsgarimplaetstaod &efa@2 15jthotls,dd Bpldaent ifopliceitampii 3 87 ereb. 27, 2006);

and PHRiEK fM Q%g%sog B, dS@éta/ﬁé?IXRQIeé’s% mfr%b@ts@#ug' Deﬁv@@/ 9)?5?931%”% S. Patent
to a mammal "usin

Publlc%tEp|2l9p60{p18@5§3d‘<&éjga66r%9gé)‘,] ea(}g\’uﬂti \ﬁlpgrt *salilqr%w |Bcfor%i)rated bg reference in its

entiretgonposi ti on conprising a nodified Costridial toxin
using a cellul ar uptake approach conprise a variety of
enteral or parenteral approaches including, wthout
limtation, oral adm nistration in any acceptable
form such as, e.g., tablet, liquid, capsule, powder,
or the like; topical adm nistration in any acceptabl e
form such as, e.g., drops,73spray, creans, gels or
oi ntrments; intravascular adnministration in any
acceptable form such as, e.g., intravenous bol us
|nject|on |ntravenous |nfu3|on intra-arterial bolus

I e



i nfusion and catheter instillation into the

vascul ature; peri- and intra-tissue admnistration in
wa@pgooasssept abl e form such as, e.g., intraperiPONE§1008/080570

i njection, intranmuscul ar injection, subcutaneous

I nj ection, subcutaneous infusion, intraocul ar

injection, retinal injection, or sub-retinal injection

or epidural injection; intravesicular adm nistration

[0217]I R c@rﬂ?osﬁﬁﬁ @&ﬁ&glng anfdmad éBQMdeﬁoxn‘?asgdlsclo%@é m%eeﬂresent specification can
[ at1 on pl acenent device, such as,

also bgﬁdmwﬁfeﬁﬂ to aapeﬁlgptctﬁ)l/ngaa gg]q tgfrapyaa%qqq@tbérexprgﬁlr‘tgsqrﬁpplﬁed Clostridial
toxin vAthin aacet! Uppisdtihg byhena-tasaestotigp trat dedtibuess)to ayrsumigenia@ inflammation
disordg}O lkrpégﬁf%[j %sp{dgl tgﬁh é/netgey exéyeﬂ:e%rﬂoﬂ{ nu%fg%tala% dlém & [%e%jt%ly-linked to an
or sl ow re ease exe IS
eXpreSéPbdé?j‘Praﬁl%le@ FolBy Fepd eh#ld B RIsorcimalls emsutfc RNAs in Human Cell

Nucle/daﬁl(}r(lri]eth@dTHeﬂ 4®54.(199aNARROkD. thanp@&egvca@aAgés@ Ray e kSpression of
m rseas, . Pu
therap%tglc F@\L@s U]S %%Jgﬁ%Z?)éii%e]% %\ 200 a e %lenerowmz e a% gTun/ng Silence:

Socl at i on, 0SI n conpri
Conditippaeli Systeths Gir A Intéierienteo (SN NetaMew@dSa@ﬁﬁG&Bsn(é@(@d Q'@ Saeve and John J.

Rossi @W@ng@hoﬁ I-féﬂﬁ/h BN/ Iﬂfwvgﬁ'\i(&{f)m NRRAE GESQGSMTQ@(%) Ghd Schids X. Lietal.,
DeI/ve@( gé{}&ﬁ%ﬁf@ﬁce ﬁ&%} Egljsg}zfiesZ{h%fmgz%%h)or,g&argoﬁ 8f orglgary skill in the art

would reatizertpad imay modifiednlostiatidh exincahbe bxasgssediioleulsesydtiy delle geihg an appropriate
xtrins, biodegradabl e nanocapsul es, and

expres@%ﬁ :

bi oadhesi ve n1crospheres or by proteinaceous vectors.
Del i very nmechani sns for adm nistering a conposition

[0218]c Bxgpedsoh Ivgctars roaphtid eftbxfleediy a diodified Glostfidibioogin pan pewitle persistent or
C . - ;

stable %gﬁp% tllafloﬁgq'?éor}red eCItgsl%dlleJT%%{H 91 %%ﬁg‘?‘rlaa%gﬁg{/ e'rVe baaed etiology that

contribytsp et@up e@eurqgergc |pﬂ§a{r@mtlor5 disg e|713AI Wv% exgga@gyn vgﬁgrs capable of

expresgﬁﬁla%édlme@lostﬁ&illtw YanSyali@d For friahsidrt @xfreds@mtof the modified Clostridial

toxin IA%IQ& r§:1aar¥|fles9[|np\? nervlfg)%lg‘?s%%t%[g[g’g aPconEMes t erf ec%rgeeﬂlc (ia’nfl_aLngtlon disorder.
Such t(azggrgu/ eximessindolerted cen te rqggqated}bpq;mmg@gj@ﬁmggassary A modified Clostridial

toxin- eI@r@EH?@' PQRS AP be ta'?]ﬁ‘an Sidredd @y (aKbé]@é'ﬂ/ F?ﬁéckar&SnR%ﬂ&’)foule of administration
dlscusvéfq,%y]e g}/ a%l |§traéowg)ntawt Gel Is Ia q&gﬁé pzﬁgpt f%l?)&/g% P)hrgelntroductlon into

the patievk,|oa byramy cojherrlrEQnathedwcﬁDm:hailowf@nuirouﬁctbh étde dediteStarget cell, see, e.g.,
Larry E a@&ﬂhe uﬂd Dgn }2 @tl%gor{llﬁmm-g%r?e T’h?é} ;éDVé Thp@éé @f Atbo}%%rto Inhibit Gene

ratus l'ivery of Ocul ar

a
Funcig§F 4 aonde S8 SO BUBI | cat i on No. US2004] 0054374
(Mar. 18, 2004); Thierry N vaggioli et a

T T

Clostrigal i (0 AMEATITEh G7 B APEMERASh b BRI RepiASE"Y Al HbRPRY taking into

accouritﬁﬁ]ﬂtcﬁmﬁr&luamd viRebatiedatat th@%e ofheBrogBiait @iNAmMadinid@aiden fhe location of
the neL:!'rl:loée3n(|5qféhf(13 al nlgragﬁ% ﬁeeratshé%06 eroé %2 ur]eﬁr%tg%,lg %fleluﬂwerpatloglalsorder the severity of
the negipg erierinflarymgtionpdisasder. tPgistegreataf mﬂe@@@@p@jﬂngg@thn&;]‘grehef desired, the
partlcu?az ameora@ﬁcfgle)lolslﬂﬁﬁlhoﬂfﬁ u¥ddl BB rhts e PN bf‘@]@rnﬂﬁﬁ‘l&‘j @Q)st*ﬁbflal toxin used, the

ent 021
oramB TR B T S BL P P YRSl R rescsepomncs to be
includedninttihee cqumpesiéien, tepeatiidulac eguitcoofl asianinisiiation, e reditiular shaggatadistics, history
and rlsthac@orQéitth@B&tleHlsédw as, &%nfget \W%Fﬂ en@RPREAR Bndiie like, or any combination
expressing a nodified ostridi toxin withinin a
thereota| | manifesting a nerve-based etlology t hat
contributes to a neurogenic inflammation disorder. A
[0220]”P1d:1lnf érﬁ%d%eﬂ?t r(%oq{é) ]thlJno&) rlsﬁ tﬂﬁ) E@gﬁﬁﬁ‘l igl tt)ﬁﬁrg administered to the
nucl eic acid ul'es operably
site toé)gﬁfe@geglbdnnjg@er@ o|ln a@g@s o) th@; emtpdlr’qgnt @ﬁ?ﬂorb?f ahpomposmon comprising a
Expression of Small, Therapeutic RNAs in Human Cel
Nucl ei, 4(1) Gene Ther. 45-54 (1997); James D.
Thonpson, Polynerase || -based expressi on of
therapeutic RNAs, U. S. Patent 6,852,535 (Feb. 8 ,
2005); Maciej Wznerowicz et al., Tuning Silence:



Conditional Systenms for RNA Interference, 3(9) Nat.

Met hods 682-688m (2006); O a Snve and John J. Rossi
wWE@ASBiMg Short Hairpin RNAI in vivo, 3(9) Ne€T/US2008/080570

Met hods 689-698 (2006); and Charles X. Li et al.

Delivery of RNA Interference, 5(18) Cell Cycle

2103-2109 (2006). A person of ordinary skill in the

art would realize that any nodified Clostridial toxin

modlfl&)a@IoQﬁdlﬁ)&B(rrtsé%9d bnlnﬁ%@cm% |lnféct%ﬁ| l:u%dértﬁtaplgjeétBn or dermal injection. In

ropriate expression vector. [0218] Expression
aspecty é’gthﬁr%“bé’ﬁ'ﬁﬁﬁt é‘Jeﬁf'O’b‘?fﬁr‘é’g@Pﬂ@”acoWBtﬁ"fq aogifiglblpstpdial|toxin is into the
lower dribity tractainclpdimvthe Blagdzf &/bI§ trentrinary sistiradsdr er igxqaeessk.on of
the nodified Costridial toxinin a cell nmanifesting a
nerve-based etiology that contributes to a neurogenic
[0221]; ArcpRperdion sAMerisgwradeedified) Glestridipl fre|opn be gpPBSETesHO @ mammal using a

varletchﬂG(_BLQéSS Rcaﬂb%kﬂf d@nise%ihesBdbidiona Mthicl i o te48n@ Sit idufblgahic inflammation
disord%{g a)é;: (J‘?slc é)ge e%/ IPrgsgenaF,petctﬂcaeHg% mc'tljde %XtﬁlIoecsalselm%nsggt{echhadm|n|strat|on Local
adminipigatie rdsaltsaal senlfl@hﬂ)\giyorle watvewoaﬁtarcp'bmsé@n twa spagifig toggt@n jag compared to
the entidfod) Bathé ﬂﬁm@HaS YheRks, s &hlctaﬁﬂﬁ‘r%trﬁtmnlré!suﬁé( B 85N a composmon to

or s epeat stered as essar
sssonl ! QSR Lt TGO T BoHE B DL BReBR 9552 felfpe & veans o
neurogdmmﬂamtrehcmjdlwd@ ad dIsclugadyin freghesenisspecifiwtioroalseindfide both central and

perlphétgrrécﬂrﬂlﬁgtraﬂM oeeﬁttﬁ ca‘&t’rﬁlﬁﬁgati%p%/ﬁlts plydeﬂ\dén Bf ac‘fc&ﬁﬁdsﬁ?len itcpessentlally the
target cells ex- ﬁ%ante froma patient” follo

centralrr@l'r\ﬁxtjf, 8/&[?& (?fH}‘F Ra %a?%@clbdoﬁsl &Gt mtr%peca&,adngstray%iapl%tg%mgmlmstratlon
as welt &4 crapidll mje(albh owninfp@int. | Pdripbalalcidmbtistriatidnareduite ird@givarg df a composition to
essent%‘ﬂ{ g@{}arggl a §t?e‘ﬁt Olg%l(ge htte'lgaér}tra%%%s ggtS-P %EIQ eﬂpopnr?éSSes any route of
adminiptrRiop pWergg%dlpgmqlrbﬁrath_ere 1@,7 SPinecH Q@ereTﬁ@tactugllrguts pEadministration of
a comﬁcﬂsQQﬁ):om;ﬂr@Q@%] madifRd fﬂII‘dsh‘@al ﬂ)ﬁlhlu‘d@f}ﬁ alfRsrhadicsmbel 868rmiitkd by a person
of ordaﬁgr&n ? I|IIS|tne{h a{rf: 8)?% ?nlgt |ln onaé:cgu 8%1!?{@%@6['8 P%rvr\#hﬁ%tdllrgltati%n, the type of
neuroqyepg@lﬁmaﬁtlm@qﬁqﬂr ythg k)pqutlon phthp meurggqnlcbsyfla[rmgthgdlsqf@q the cause of the

neurog’éﬁféQannfaﬂ&{ Qlé&deﬂ ﬂt@'éédérﬂgof t‘%%@@rﬁ@erﬁd |mle¢n\ﬂfﬁéti@ﬁ1 d.sb.laer the degree of
eur o
et bR v G P Rt PO U= BPE, CPNERIARER s he rte o

excretiphef the umaidies iCiostridial @rimased thedpraonabedynative of theenaedified @lostridial toxin

used, H%end'ﬂtﬁgro@g@btﬁeﬂ &Inl.p’%mt t'o% mblﬁ&rddﬁrthe tcbtﬁp&ﬁﬂﬁ eﬁe (Hartlcular route of
desired duration of relief desired,

adminiS At O BTGB R B 56 PP A b St MERiEa) 34 @6, 0. age.
weightpdeneraChiczith om toé likeher amp doriibiedioCthesbr. i di al t oxi n used,
the phar macodynan cs of the nodified C ostridial toxin
sed, the nature of the other conpounds to be included
[0222]I I 9ﬁéan&)@ﬁlﬁ*@§t ta Gﬂmpqsﬁ@n ﬁ;gfr{pp%rﬂg ar mpgifigde Cipptridial toxin is administered
systenﬁ@lﬂy @l SrhAdahbIo M additer pabddirent,ar coﬁtﬁ)ailtaﬁttcﬁmbﬁdmgCeSmodlﬂed Clostridial toxin

d risk factors of t atl nt s ch as
is adm|n|s§ered ¥oc Ilt] to a n}e]\{nma?eﬁne?naﬁs% Pf IS (e}) compr|t|onnc);/ompr|smg a

modlflqgjo@@pwgltai @wnt |hea‘dgw=ﬁster[a@2q@]e bladden Q‘;r?oﬁ‘@fnﬁ@ht In ganother aspect of this
embocﬁ}ﬁéﬁ?%sbém&gltl&pémﬁdr@h@g rRodiRdidids@iaCtormtis b@t‘hlﬁistet'éaxtb Rhd Srostate of a

mamn]aﬂmagbcztb?etéggﬁc Pfhtfug gﬁg%rgfar}#g%{:oemp?o% %ri%dnapﬁglal ra”gtod[fle(? Elostrldlal toxin is
adminigtergd s the utsruscbaprainwiahg anodi fi ed Clostrldlal toxin is

by, e.g., intramuscul ar injection, subdernal

ection, or dermal injection. In aspects of this _
[0223]e q5s ﬁéﬁ:@ prqSﬁntéra/fapt&q P |d§ |88ﬁr[5€§[ntr‘| mgaﬁl&r&p@y?@ll y.effective amount
of a cnmddasfltloed:o@posrﬁg b dhadifieti CXiogtridiad toxirt. 0 Ak hesed diain, id team ytherapeutically
t he ur

ef‘fectl\;er ﬁ‘ﬁ(}é]ugtt el%‘%{ér#bq%rﬁ&g, \EI?] EAG & cgyagqec Jecgoﬁgoérfb?\(v%enn used in reference to
treatln% @nﬁur@pwg inflapmeatian @ﬁpr@rdgqqnp diregminipym glogey Af # dnodified Clostridial toxin

adm nistered to a mammal using a variety of routes.

Routes of admnistration suitable for a nmethod of

treating a neurogenic inflasmtion di sorder as

di scl osed in the present specification include both

| ocal and system c adm nistration. Loca



adm nistration results in significantly nore delivery

of a conposition to a specific |ocation as conpared to
wo b@9mpsisse e body of the manmal, whereas, systeP€T/US2008/080570

adm nistration results in delivery of a conposition to

essentially the entire body of the patient. Routes of

admnistration suitable for a nethod of treating a

neur ogeni ¢ i nflammati on di sorder as disclosed in the

necesé%rr)pt%eé%le\%otﬁg'dgén%attﬁe%e@l]icsé?febt%h %ﬁjd@@g Qo&eﬁﬁfrc@ht t@rrléhuce a symptom

erlpera amnlsralon Central adm nistration
associpled with @ neyragenis {lppmaiondisaifhodt #PRSAS 1 this emprqimgntya therapeutically
effectiteh@nabandfraadompesincaLs mphisigearmodifiddn@ogaddial €xtn rates a symptom associated
with a nQ&r!)#e%ﬁ:%nﬂaﬁm%tlon b.E‘Jri{?th e&&' atqgag} II’U"/‘Ste\rt ?etagt%% gplégsll‘ 58‘% at least 40%,

I Strat

at least pyp 8 teastBaps; 9H@asa70‘yacﬁweﬁ§t§@?/oa@q '%Eﬁ;t 9% ar @téeaisw 0(%1 i I}y gfhgr aspects of
this erﬂiodme@]omaérbbélmebnp Rffesise Binb@t loy a &Byp&itea cop@singad meditied Clostridial

toxin reéju)(/:es aesi/rg;];to? ass rcr:llamt ;aéh nﬁéu¥<%%ﬁﬁ2r¥lgmﬁ1a |ongéljsor(§] %npaSSaGt most 10%, at
most 2Q8kriahingst 3av etnm@sé 4D heatapdsh 80%r atimrast $0% T encattdialat mosit 3%, at most

90% oofat rﬁ&nh nor%t et e{hep&sp@ctg efrﬂa@%nxaomeﬁtomé@en@amj effective amount of a
ostr

compoRO PHTIES By GBI (B IHATS CRITHOT RSTRE A s nevrogeni
inflammationmiigoidat ly, agc @beit 10%4de ebaif 100Ye 1abaitrig% taiabdub Q0%, about 10% to about

80%, elHoﬁrt‘ 40% t'o%outtﬂa% 5!3/(5&?1@2 t&%ﬁp&ﬁ/gb?%lggg%gggﬁédt 96‘% about 10% to about

40%, %?P%‘c?rod’etP ab?‘i’iéOQ:/aL%’@”t&P‘%ttﬂ @b 89"{5g3é’ﬁf"c20”/°n‘f’lagﬂ%§9%o?1b°“t 20% to about
20%, athiostaR0elet, abblt@0%euieL 20 6f alohE50%E Wbag @0¥do hbdut ABAEAHCIB0% to about

100%,%&38@?[3% a%&‘?géi/egarb‘é& $0b h8bdkh éjea‘-b'ol]g% %S%ﬂzgﬁ%b&ﬂ% 30% to about

arti CU
0%, qr 3o 0% abeh E0% a6 e bagein b isFm cAboulhuher@#alibieg 2 value of a siated

item, num®8i pdrednBlge @ Xdri rersdo a?d'ﬂ@e p%mmdmw%&&nmf tﬁd’l)%lue of the stated
m)dlfled Qo?é”'f“aﬂns?ﬁ( used, t Senqbure

item, pe{Cﬁntag 8arame f, or e6m i sl o erdaeaec’ts of { % Coorgbr%egpta therapefjhcally effective

amourrbafrtm @9@'@&‘1 q"_@ﬂﬁ"ﬂ@' Wlnasjtﬁ? Apsspe a‘_ﬂff'Q!ﬁﬂ‘,t tot'WEb'tﬂ’@FtOP@@PtMty for, e.g., at least

one w&dkAEAEAEbASIbQR, at MaSt 1A YncAd, 5t!l§d§t fh%étr%n?nso&hléé'b@four months, at least
ea|

five m{)];ﬁgnl%l Il’g%s?f %g(pmtgﬁiye %tblﬁf%sl’t ﬁ%\%ﬁm%ggé%%sgelpﬁt%ths ﬂt Ig?ft nln(e:I months, at
least tehodhsnati¢gst de\compothist arehleasd ehiesnanghsa nodi fi ed
CI ostri di aI toxin is adm nistered systemcally to a
anot her enbodi nent, a conposition, _ .
[0224]06%":\@% ﬁl’geracpeH%“)f gféeatl\@ %gqum a %”corp%ﬂtlﬂn jcamprising a modified Clostridial
toxin t@bléradmisittereedo & mairriajlcetndoeajel’mﬁh‘éd by 4 persoh doplraty gidil i thie @art by taking
t, ey [

into a%ggst acton a,ncltﬁcgﬁé)nrmﬁ?ghta m&H(I%S)FEJr t ?(g r‘t%w%g%}é d@Qmma?on disorder, the
Iocatlop,@fﬁlpmn_eurpgﬁngsdaf{qq@atla@6|é@tjerolﬁ1etcﬁlt|s§ Oém?dﬁprﬁ’@?ﬁ"f inlammation disorder, the
severit} QTS hédrﬁg’énE;Oﬁerﬁrﬁétlﬁg d&somﬁditﬁé @elgréd o8 kdliblidlired, aKé MuiaSon of relief

desweé1 qWe] &irt?ctugr eddnI ed CE n%s?r o§<%1autseed (t)ne rgten??xcretlon oflrlrf)e noél

used, o g megbcigrasecs afthechodss ipsirgiabant ibest e aduap!tother compounds to
be inclUd & id ﬂleQ;f)mﬁod'[Bm'fﬁé par[KQJ%Z RutASt B@lﬁﬁhﬁstré’tfont & pAHiQRR Bharacteristics, hlstory

{ t {
and ri el 1P BRI G e £ a0 BT, SRspr=Chaslit g g i o any combinatin
thereof; omnogaltygwaerﬁmheéueead@nggatpndqf al compsditipn cAgpiigigda modified Clostridial

toxin i64e81 e altdf ekt Q'r}noﬁrh‘ &f @&ﬁ#ﬂ%blﬁ(ﬁl éo}hpﬁg fEE Hoéﬁﬁedf’@%!m.m tcxh will further
Sy noni/?grmus with era euti cal %/r fective dose"

and

depenq\wg?p g Ilr}?lup@ge\ulgweb @tl?r} é%ﬁ ﬁﬁjeacyn%fﬁ%@ﬁ{a&!on the half-life of the
compoaisitibrl eommaiting a madfied diestrigiaandn, ohanymombimatmndiogeofofn ia known by a person

. .aV .y .
of ordl%glklfrllLﬁqne ert‘r)[ggt eab%?‘f%ltlé% %éﬁ%&ﬁ%@ﬂt&n&g%ﬁhﬁ% e?mgmﬁ"ed Clostridial toxin
can besgxirppQigtedhtrom ¢ Y”é‘blﬁﬁ?éysaa@yﬂﬁ‘l‘.v%ﬁﬁ"ﬁ'§§%i°ﬁts%|'ewuf'|”9 gnimal models prior to

neurogeni ¢ inflammati on di sorder. In aspects of this

enbodi nent, a therapeutically effective anmount of a

conposition conprising a nodified Clostridial toxin

reduces a synptom associated with a neurogenic

i nflammati on di sorder by, e.g., at least 10% at | east

20% at | east 30% at | east 40% at | east 50% at

oy ~NAN 7 oy -~ o~ 7 oy NN 7 e ~ns

ed Clostrldlal toxin



this enbodi nent, a therapeutically effective anount of
a conposition conprising a nodified Costridial toxin
WO e@uoss5@ synpt om associ ated with a neur ogeni BCT/US2008/080570

i nflammati on di sorder by, e.g., at nbost 10% at nost

20% at nost 30% at nost 40% at nost 50% at nost

60% at nost 70% at nost 80% at nost 90% or at nost

100% In yet other aspects of this enbodi nent, a

admlnlgllpﬁlf)ﬁlﬂaeﬁlﬁﬁaggl Wdeqratlﬁﬁhé }ﬁQh@H&%Egarypéﬁe@tva%magﬁt' atré Rbe expected in view

nmpri si ng Costrid toxi n reduces a
of the chp?ﬂ@g)ﬁ{ﬂalggqfél %[ttg(a VW'O(UFI r%luttﬁseaf %@rﬁ?t@tlprhf IFQH?QPP% oral administration
generdlly siudee byhected go ,recaire Uight0 todage addvelst thd© @8minabatioh blOftravenous or

oo 8 S350, SR R 52 808 b LA e e

of OptiE‘MO”aWB'EI'T arp0uRlltkgovib gL p%%Ofﬁmy skiloip the &b e Pregeesherapeutically
effectl\iiab @tﬁagg OMéIQ ala O phtteBH3Yaarca Pasdrabhd Uetedminb® Wy &Yatt@laddt physician in

o ut 20% to about 60% about 20%to
Cons'derat'ontogt? eo'ge %'%bfg 'S about 40% about 30% to about

100% about 30% to about 90% about 30%to about 80%

0225]ahQth03-mn@t|h§) %h%l@ %@r@adﬂm%@rmég%hgos?@ﬁ%mgﬁ%@g HMmodified Clostridial
% Eo ab use

toxin to g ?{a‘%ﬁfﬂgﬁ I¥ § Eve arqpéjpttr%ensr@nyals& tg? éaCTgF P{e%iﬁout 1 fg to about 3.0
mg. hnuartmect$ qbemls enmbedj@entorn tefective efmeust ofoa Zomarrien ofonplisisy a modified

Clostri@il tmlrnya% btee@g P@Jo%?mo fé’fo atbgﬁ 3V(ﬂh§’ %bQJt 166‘?9 l%ta"BBLﬁ@ O| 41& Zhout 100 ng to
ercent ag araneter, or term In stil ot her aspects

about § moy RO PP R AU PRI B reabeT T arydispive amount
of a cabfpositih dvoprifingedl matitst Clogliididl tdxdxdan be,Se.d. Jebodio®adeto about 750 ug, about
100 pgf%f;doﬁone %%E&d’mb@l é@?l&ﬁgi}a@dﬁ%@:t trlawn}tyl Jego{o abgutg7'50 Lﬁt In yet other
aspectﬁgﬁftﬁsemtﬁdme@g‘ﬁth@rﬁp%c%ﬁﬁ%ve amotif@a%% C?@Qﬂs't'%ﬁ?rﬁ@'s'”g a modified
Clostriditil thyd@a&dn Hel, ¥.9., ﬁﬂ@édﬂ?p fg, at |eb£a5¢ fgS htNed¥DSU0TG, at Rfastl 76655@ at least 1 pg, at

nt h easatt Ieast 0 ng at least 750

least 2%8 R? hat V%Qttébﬁ ggsﬁt Iet @7355 msaﬁ Ieas ?8 2|5!év n mont

t $&as
ng, at lspstatug, aideast 24oy et lﬁ%ﬁhﬁ%ug [a0@284]750rh@ onetlezgt 1 mg. In stlll other aspects

of this tehﬁ&ﬁtﬂ@r\it ) ﬁ@*abé’uti@&lfy%ﬁééw@arﬁm Bfa élfmp"é)sﬁ&ﬁ&ﬂﬁinglh@ﬂ modified Clostridial

o SR gt 184 iehaalh ' ropted &b &F Pt a0 B 2ot oyt most 250

pg, at olosto¥0di ngaatymesk 750 pg. rat teet ‘and, abyostadd0mg, atrmbest ST ogurat most 750 ng, at
most 1 RCAQER 230Ng! AtAdaB500WMgt StWHst 790t &Hak PBst 1tdE. type of

neur ogeni ¢ i nfl anmati on di sorder, the location of the

neur ogeni ¢ i nflammati on di sorder, the cause of the
[0226]nAsirang@en cori-Infitirgmesairip@n whes ardeii stertnb&a sevpdsitiby @Mmptiskey a modified

Clostrigiglutroggggiaf EMRBPWE 38%11! géllz%rﬁgﬁrrve a%ﬁntdge%@%ﬁy %f in tﬁé 'rﬁrge of about

esl ) dur ati on desired
0.0000 dpg/kctglahput AOCTY/F o EpRSiS el HFScAMROBHIER: 8 gifpctiverinquat @ a composition
compriding @Xeidfitd ORstadialttbién candbief ¢. datduO® 00011 Ghgilg th GMdUﬂO 06B@g/kg, about 0.03
mg/kg ‘io aeogeth?l?l g?a\lé)f)@'aofm?/ﬁitota?)ﬁutg%gIof/f( earnagp f’d 5 g]g kP nc%b%)gtl 3nO mg/kg. In
yet othen agieets o thiroerhddisrent. tanBerprauticatly leigctiyeoameuny pf a composition comprising a

modlflélijmoélhﬁélrt@ilh Q@8n b h&g.Paf bW Ao £ h@ykgcbteléésﬁtd @51 mg/kg, at least 0.001

e i 055 B gk b2 4L oo et Bt Mt e baer asgpet of
embodgwmaqmenagwtlpehlmeﬁ@:ﬂlve Aadidirt pbalad)mgosmmecpreprtsep@an@hﬂed Clostridial toxin

can be2d13i B} ﬁ&it@tobékﬂ Ad/kS aPmHQ@Sdobi RB/KE TRobSI. 6t Ry kP i héd8. 01 mglkg, at
Oostridial toxin i's used, the actual effect anount of

most 051 agfkeh GEPLMShT B8P i si ng a nodified dostridial toxin
will further depend upon factors, including, wthout
| hpd; : NS Yati ragi
[0227] bP% rﬁqar,tap%@ S{pblla%og{gg%\"oy talltg% (sggﬂ]_g?él nglt) na%tj cgrpbe P&gaﬂetermmed by one
skllled@ the pit atprmstatnég(ltrﬁatm@pt ociﬁwe%remlc”af{ainwtlt)rh@gg%qr maygoingrise a one-time
known by a person of ordinary skill in the art that an
effective anount of a conposition conprising a
nodi fied Clostridial toxin7tan be extrapolated fromin
vitro assays and in vivo adm nistration studies using
ani mal nodel s prior toadmnistration to humans. Wde
var| ati ons |n the necessary effectlve armunt are to be

T 1 Y 4 a1 1" " - Y Y Y a1



generally woul d be expected to require higher dosage
| evel s than adm ni stration by intravenous or

WO niowasi3se eal injection. Variations in these dPGHYS2008/080570
| evel s can be adjusted using standard enpirica
routi nes of optimzation, which are well-known to a
person of ordinary skill in the art. The precise
therapeutically effective dosage | evels and patterns

admlnlétrreﬁlop Pgr? Ef?&h\)é (ﬂ)%g %f mcgﬁgosh&sn tcgﬁprﬁ.ﬁntgedqlqbﬁlﬁédp&bfﬂl&él%km As a non-

~__In consideration of he above-identf factors

limiting @apnpfe. L8 effeqlyR- doprict PriEpTERslis) EMRIRER aaEi‘ﬁ‘i"FﬁdsFlQ?tf'ﬂ@' tgxin can be
adminieml’m(lﬁ]icé tcom pﬁttmipreigsi d$ga sing® thjdctierdorepsditidncit @k néarxthesitedexhibiting a
sympt(?m %P rgge?1g;n| )5 rrﬁl?a% dgajd!iy ﬁfef’neo\ﬁ\; | V?reg}gggn& agr?eﬂﬁ)rg% J: ¥rflammation
dlsord%rsrp@cp@ﬂ@ﬁetw @'%%a'aistﬁ%ﬁﬂs Ogﬁ” ofpaive idges ahﬁwﬁtnp@?'tloa comprising a
modifi€0OPSRiAI tEh ERNHEY duB Iogt aaraﬁgmbfftinﬁﬁipéao@zstswdasale gt @4ily) once every few
days, slcl:)vgg\ilygen",}l%ngn'&%1 o% y%?l%tAslggrbc{n T%@g aexgmglea%oogg%sltﬁn comprlgrgg a modified
Clostrigipldeptin g_qy@emgirmm;stgb@mce@r (yvma@/eaulmtogtrh@nmds 5@@t|rg|ng)pf qqmlrgstratlon can
vary fr@rﬂbﬁ’éﬂﬁrﬁmm maﬂ&aﬁ@é&%ﬁlh%ﬁp@m}éﬁ‘%c%ﬁs & FOIPRSilyldf @Mmammal's symptoms.

risin ostridial toxin c
For SR Tl Bonbn RGO CAEHDS FDORGeT & ol toxin can be
adminigteedrig a, mantyoaltondd mmgtht for alp definks Penvg of tige, arbwntit thé patipnt no longer

reqquSQhé'?%Q/UtA Je%?)n@ordmbl@/ s)(iﬁ'in tﬂé Qt@ Wlllqg&ﬁﬁ&éthgﬂcthé l%rﬁhtlon of the mammal can
nmbodi'nment, a therapeutic eCctlve anpunt of

be m%‘&?fﬁ%éhrﬂ‘%‘ﬁ”tc@ﬁp‘ioi“@?r@ é?a%ecﬂ¥fa|”%dh%| tB%terffFﬁﬁ"%\Ia"tOH% ﬂf a composition
comprigiag aledified Qlostri¢ial tbxarathat isladngnistated karaist adisdfageorditigly. east

500 fg, at least 750 fg, at least 1 pg, at |least 250

pg, at |east 500 pg, at |east 750 pg, at |least 1 ng,
[0228]ag cpragasition Sgnm"@i’ng atqugiagplogt@@ialﬁ@gin 2 digciosed in-ﬂﬁ'prﬁ@’nt specification can
also bla edminislerédto, a afan{n%ﬂiﬁ{ ccﬂ%aﬂ@] wﬂlﬁ%thbﬁﬁféfap&ﬂﬁ ddBpourdb to increase the

overall tﬁera%etu?c eFfe of the tr a%maenFaﬁue use hrgulpée:fcjl poumg h% treat an indication can

Increa@fth%bfmef)@alaﬁmmwhllefredacm)i’ﬁp@@smmf eldmffch@u ng a
nodi fied Clostridial toxin can be, e.g., at nost 1 fg,

50 f t nost 500 fg, at 750 fg, at
102291 iFs o 52 Peeo i Brih conafeo by B B %ﬁ at “host 750
pg, at nDst 1 ng, at nost 250 ng, at nDst 500 ng, at
1. A Pﬁé%d 70$Qregtgwg r%hro@@ﬁl& m*lamablonaﬁ] el ﬁ%ﬁﬁna?gtﬁ)e mthod Q:Bmm?s%g the step of

at “nmos 1
oM HB P PFTTE! R8s diepioh = ereuicaly ATGEtuT ARG of @ composiion
indeiMgasmbdifd Glastrolial ®ixinGompialrg 4ni aptbidCbeptidler bindiag ddneai, @ Alestridial toxin
I t her I v

tra?sélgc%wr?gm%gng}? %P@Ig tocﬁ%f IJBy Be%%?ﬁe‘tlc (ﬁog?arfp %L r&?%g&gnlsltrxnon of the
coppgpsitipn r?qw%t%tbééql%asepf A GaraTASORINIKFRg MelReUs ey asucing a symptom
assdtREtwithfch@nic @BROGdnid isFAm@EaeH.i Sing a nodi fi ed

Clostridial toxin can be, e.g., about 0.0001 ng/kg to

about 0.001 ny/ kg, about 0.03 ng/kg to about 3.0

2. A mglhieg of Aialing BuULIAR? fnfampatigiointa Ra@mal/they Method gopatising the step of

adQHsztéFﬂé K& tHeOmah@HIt inhed MbHdeE a th&ab/e%tlcemy Resctids BR6HRE o0k composmon

el AT et BTGP Mgt iAo G g ot o

trapsipcabien demgm anglt a| @asgtidid). t@@@(}a_‘nzyrgﬁtkgdonaﬂn | wdeesdin Gd@@stration of the
coﬁﬁgééﬁg)n r@@iucjeglqlié réfedd0 Jof %/ |hﬂbmn€?§t|0||1 Qﬁﬁﬂ:m? rddro t.B& th@rteby reducing a

east O. or at | east . In yet other
Sy@Q'ﬁE‘cﬂ%"C@l{ergtq'ﬁﬁhsCh@ﬁﬁé‘a‘l‘rPf%er‘I‘tC '”fﬁ‘mmr%‘g?’hpeut ically

effective anount of a conposition conprising a

3. A ggg%g TQ@gSJJUFOgEﬁé ir*flgléhgtbog‘ualﬂ epﬁ?m?nag the metHagstggnirising the step of

adﬁﬂqu,gqjlng 49 @@m@alolm q@@ql mfreoé@ t%g@eu@caiy ﬁﬁgqybe agpungtof a composition
nost 1 ng/kg. [0227] Dosing can be single dosage or
cumul ative (serial dosing), and can be readily
deternmined by one skilled i78 the art. For instance,
treatment of a neurogenic inflamration di sorder nay
conprise a one-tinmeadm nistration of an effective dose
of a conposition conprising a nodified C ostridi al



exanpl e, an effective dose of a conposition conprising
a nodified Costridial toxin can be adm ni stered once

WO 0008/0p33650 ent, e.g., as a single injection or PCT/US2008/080570
deposition at or near the site exhibiting a synptom of
a neurogenic inflammtion disorder. Alternatively,
treatnment of a neurogenic inflamuation disorder may
conprise multiple adm ni strations of an effective dose

mc‘ﬂ]cdlr@ acrﬁgmﬁ%%'dlés@rﬁlaqzmrcbﬁﬁb%gaanr@b%dc ﬂ)é‘?ﬂdeq)lf?(ﬁrqd éd#ﬁa@rlu a Clostridial toxin

toxin carried out over range o peri ods
traagocagc_)r’g_domalal zpr&gi O(ﬁle%rlcgq)etpyn feé’%yrepéysdom\ﬁgbwr}grelqﬁﬁpmls}y'atlon of the
compogjteartbyuced\thearerrase bfi ani inflargmatioa riulueing ros@iglaodih tor giitamate, thereby
retﬁjg raI grlng'tgm sgg?:g'tefdlmﬁtﬂ 0909§¥1£dr g!}zalc |r1iflg%1lrngt|(9nan be
a ni stered once or tw ce yeaﬁ mamrmal . The
timng of adm nistration can varyfromrmrmal to
4. ThERWBIRI, of A8PRRGIEIA theliisdifics mﬂatrﬁjaptbﬂﬁ SOrﬂﬁ.sémm&ammh& o- (Qafrboxyl single

po@p%&mme{ o?XSTm ng%strldlgrtog%(ae n}a’tlc Qr&%f f ECt&d |odaﬁsfoxm ranslocation

| oNn” Cco
docnarm ﬁ@ eriid peptide hinding glogaimaghtile ©pstddial topim ehrzyfmetic demain, the opioid

pebit@edihdihd Gorl&dh, |tﬁé1 C,fl)(fstrfdianﬁ)xmolrraridﬂt:étion to‘aﬁlafﬁa@) fHat o;ﬂQc? peptlde binding
a
dO{Tﬁ@g@F |%,9%|a troélegaﬂﬁ %ngqr’h@(rf)atrham{;tgﬁa)l rlgﬁpt8¥|xteﬂzé(matlc domain, 4) the

opimaimpeptide abindieg rdomainortied GldstrgliagHoxit dnkynatioudswriof the Clostridial toxin

trah&@c%h&?ﬂ&mﬁﬁ]dﬁ)ttn@bldsnﬁla?fo&lﬁqa'nylgcazﬂ&pH%alﬁ)fthé‘ Clostrldlal toxin enzymatic
conposi tion conprising nodi f Cl ostridi al

dofrigrand he, ORiPich |p§Qt€?é?H‘dt5‘ar‘?°B‘é'”a6ﬁ fi)é'i‘eeﬁ'oét&%'rt%'%5P’§r°"°°at'°” domain, the
op[o@ZBiidevircingpiosibihiaad the @atridai togin anzyodiid dadchirCl ost ri di al
toxin as disclosed in the present specification can
al so be adm nistered to a manmal in conbination with _
5. Theimediodoh&s apeirin e ©BiRK apie binging denaia $cntenkenddliy a PAM22 peptide, an
entiYRSrpINE Whied@pHie aldy@frpiif @ nbtieatiieind hemdighinise of
mul ti pl e conpounds to treat an indication can increase
the beneficial effects while reducing the presence of
6. Theingrihaglfof S¢ whereip Qg keptaie ist & Lef-enkhrhajin. exsldeitenkephalift i dviet-enkephalin
ME@Nor 98- ela@e,jagm]q\nmmed as follows: 1. A nethod of
treating neurogenic inflammation in a mamal, the
nmet hod conprising the step of adm nistering to t he
7. Theametreld of D wheeth thérenkeplfalia cerhrisep@id i BDL §2, SFLdR NGy 63, SEQ ID NO: 54
or 8EBUPANPEs.a conmposition including a nodified
Costridial toxin conprising an opioid peptide binding
domain, a Clostridial toxin translocation domain and a
8. Thelnwestiodiofl 5 abhetainkiha BANVZ2Y paptide il BRAIMPY padties Ei-12), a BAM22 peptide (6-22), a
@?ﬁi hsdl b f tion reduces the rel ease
5 0 fﬁb%f(?g%?%ér“{hlaﬁgug %) | ecul e, thereby reducing
a synptom associ ated with chr oni ¢ neurogeni c
9. Thie MidtiRATORG] ViHdreithe BAmetpb@twe@f)mbrrseabinmg abigsIN-agedmito acids 6-22, amino
amd?fSlﬁ%?grtni?:gn%ﬁl:dsgg gglnﬁ L)th %ﬁnqoa%ld%q@é%r%inﬁgmashg 22, amino acids
8- raaw@mde ai2Rpf SEQ@ &NOV@ amigacidei-12 W@ﬁﬁr%nﬁmmo acids 8-22 or

arﬁlrﬂﬁid&m@ cﬂlSE@deNCf-‘@S qnﬂﬁd édlc@' 1312 B@Pﬁb @c@@é@? |a$rhrﬂ‘9acﬁi§ 8-22 or amino

t ndi.n
acflp 150216 SER B N oA 4, B 6108 P26 i &5z pramino acics
1-2P00f®iER), IDWHE 168 ionaraideraeifist- ﬂ%ltarrmw agids 6128, anunpasdstd-¢hor amino acids 1-22
of EEEYS &S Ehe rel ease of an inflammtion inducing
neur opepti de, thereby reduci ng a synptom associ at ed
with chronic neurogenic inflamation. 3 . A nmethod of
10. Thie mestttod 5, v redngee erciomofpharisiat ¢radnmbiphia- 1roaamahdontolphin-2.
rrethod conprising the step of administering to the
in need thereof a therapeutically effective
11. Thﬁﬁ‘ﬁﬂ?ﬂ ob?: “@eteem’ﬁ%gnqomafﬂhwaomav%@ SEQdBaquﬁ%ar SEQID NO: 63.
Clostridial toxin conprising an opioid peptide binding
domain, a Clostridial toxin translocation domain and a
Costridial toxin enzymati d9domai n, wherein
adm ni stration of the



12.

13.

14.

15.

16.

17. T

18.

19.

20.

conposition reduces the release of an inflammtion

i nduci ng prostaglandin or glutamate, thereby reducing
W@ 2@9/pi3sim associ ated with chroni ¢ neurogeni ¢ PCT/US2008/080570

inflammation.. 4 . The nethod of 1-3, wherein the

nodi fied Costridial toxin conprises a linear

am no-to-carboxyl single polypeptide order of 1) the

Clostridial toxin enzymatic domain, the Costridial

toxin transl ocati on domain, the opioid peptide binding

domai n the Costridial toxin enzymatic domain, the
ThSrﬂ“%ﬂ‘?ﬁ ple %t WVRRSCIR i thRI ERRP TRIGHAR 1$NAqrpRin-gy B EPFYPRNINCy 8N rendorphin-B, a
nebéralbghipgadriao endbegrid-n, 3) the opi oi d peptide binding

domain, the Costridial toxin translocation domain,

and the Clostridial toxin enzynmati c domai n, a t he
The iediod opapthietsin the ARHORINFsmRTsss SERDAQ$tr B i NPsE, §EQ ID NO: 66,
SEENDYNI®Bt67CSE IMAND; 68 StSEQ IDNGT:iedi al toxin transl ocation

domain, 5) the Costridial toxin translocation donmain,

the Costridial toxin enzymatic domain and the opioid
Thgepsttiod of Hiwhdieingheldynaiphin ia dBprohine?, @ldgrarphid deunpasiim or a rimorphin.

transl ocati on domain, the opioid peptide binding

domui d the tridial to e [ j
Themstid RSy Q%Q?W'é"wéﬁowpf 75 B BN el Roiv, Bgaono: 72
SEfDIPEN®: 735 SEA 12 NCe phaEMID MO:BANVBRQ R PIO: d&,SEENID NO: 77, SEQ ID NO: 78,
Slﬁf‘mrﬂ)hS@Q I@WC?@G‘OJE@"FWO 381d¥@@rl[9|ﬂl'd‘ 82 SEPH I@@@B' 8EQ ID NO: 84,

S%Pe%‘ﬂaﬂf’i ﬁE%D Q‘q_é‘ér %@dﬁ%W SEQ 'ER/'E\‘P é?rkslié%w'g NG, 895 SEQ 1D NO: 90
SECRID- NOKEpBADIID NERE?. SEQ 1 Nt 93eakapbhaid: b4, \RR IDNO: 9'BhSEQ ID NO: 96,

kBAL j : rises SEQID
S%@“@%g"’%%li%“@%fﬁe%@? RSP BNSORELTD Noo ss
. The nmethod of 5, wherein the BAM22 peptide is a
ThBAWRocpefpﬁl\ﬂtﬁerélﬂ--tﬂe'zhomo@ptm n@@cfébhrdRK( 8-keptia, BAME@Bpeptide 1, a
neBro tuge2%8 rgez Qr. 8 3 BAM22 peptide (1-22) 9 . The
H rgne Brel n the BAM22 peptide conprises
am no acids 1 12, amino acids 6-22, am no acids 8-22

THR meBdI¥P 5 AeHefsin ﬂae 218C|&-:fptn$§91ﬂn@es’\§EQ ﬁﬁNOameEQQID(FL@ 102, SEQ ID NO:

1of s a5 e Selop R s, LB 05 18 0 10187 Fp v 10m sz

ID&A): d89 @-SER) IDAM®:1d0.aci ds 8-22 or am no acids 1-22 of
SEQIDNO 58; am'no acids 1-12, am no acids 6-22,
m no aci ds 8-2 am no acids 1-22 of SEQ I D NO

Thﬁrﬁ“?{BOdaef s ‘ﬂfhe_f‘?_'” t%ﬁ‘?ﬁ”'ﬁ'@'i @§'”éraﬁ§°°a§é{?ﬁ AYM2R %18 BE?NQ-QA bransiocation
doﬁﬁlnamB@NTmcnrallslodatlaﬂ dorhaiEQBONDI/BiDtrabddocationaddntain, adBdNT /D translocation

dogrllgﬁgs ?’%Eg%loﬁ o%ﬁ]gnag] %%Tgﬁ{r%ﬁlogat%a o%Fnaﬁma EH%NT/G translocation
doRiEr @i "!Théfa’éﬁlﬂﬁéﬁ'ﬁﬂr fmain. i & BQHTetf?Gé'ﬁ‘t’?ftﬁrhldﬁmi'”oPr 4nBuNT translocation

dog@monor phin-2. 11. The nethod of 5, wherein the

endonor phin conprises SEQ ID NO 62 or SEQ ID NO

63.12. The nmethod of 5 , wherein the endorphin an
Thgmrmﬁ]ogm‘f i3, whergjn ﬁ‘@dé(pﬁydﬁia}bmxh engymajin d@m@{@isphB(pNT/@ enzymatic domain, a
Bd&&@&%maﬁa dbmalh, QrBoﬂle/(ﬁnﬂm@yrﬁJlicmomam a BINT/Dézy1R4t0 @dmah, a BoNT/E
onBa g SEET B N Logh F BREC B Mg T4 enmat
dogrinSEBRN De@na®@Glombi, orErBUNTeanaydatiofdoBain. wher ei n t he

dynor phin i s a dynorphin A, a dynorphin B (Ieunorphin)

rinprphin. 15, The method of 5 , wherein the

Th&y’ﬂ%‘P?ﬂwan1c?’oHﬁ‘?reg‘eg‘egﬁdopﬁ"wﬂa%‘at'%é TP Mih agpegne, an acid

reflurhbidtburi? an Alzheimer's disease, an appendicitis, an arteritis, an arthritis, an asthma. an
atherosclerosis, an autoimmune disorder, a balanitis, a blepharitis, a bronchiolitis, a bronchitis, a

bursitis, a cancer, a carditis, a celiac disease, a cellulitis, a cervicitis, a cholangitis, a cholecystitis, a
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21.

22.

23.

24.

25.

26.

27.

28.

SEQID NGO 73, SEQID NGO 74, SEQID NO 75, SEQ ID

NGO 76, SEQ ID NO 77, SEQID NO 78, SEQ ID NGO 79,
WORQER3BID 80, SEQ ID NO 81, SEQ ID NO 82, BEQUEID0S/080570

NO 83, SEQ ID NO 84, SEQ ID NGO 85, SEQ ID NGO 86,

SEQ ID NO 87, SEQID NO 88, SEQID NGO 89, SEQID

NGO 90, SEQ ID NGO 91, SEQ ID NGO 92, SEQ ID NGO 93,

SEQ ID NO 94, SEQID NGO 95, SEQID NGO 96, SEQID
ch!)\@am%%mtéEQ é%d\pobgﬁmtn}%EQﬂhQna}p dls%%s@r CéEQ) I Q MOSIS a colitis, a

The neth ein the noci Ceptl nilis a
COWBth'&'%t A noyRilis. 52 nm%tcplﬁ aa %@WP@&@'}H? i @edgmenya, a dermatitis, a
dermeaisroyasitié i stheenzbh@sena, BR @hapRyitis, d@ eddocalditis, dm endvetehitisl amf enteritis, an

R PREL TS SR =PI @M g,

glqg@ltls 1@5Iomg'Eanam)r|N®a gj_@gltls gE@aqt glspd@e q_@qpah%@ hlq])aqq@tls suppurativa, a

hlghoﬁooﬁﬁ@sétﬁb N ilelt89 aﬁ’ﬁnf@ﬁ@ald@/ h@roﬂal@ ah 8nsulh @e9MBRINA®dan interstitial

cysgltls an |r1th an |£c%ewf}h%\grtt Ed:'g oasétfa Oacif’;l ra |t|s a era?oc%rﬁﬂnn §§P skﬁ./t]aéyon%itis, a mastitis, a

masmm @cnamn@hrs € oreédbalic san@gmxmdrpmam Iacmiarlamena wyatifg, @, myocarditis, a

mydsiBo M”]&H‘I{I el Beaty an O@HBHB“IQ! anaoc%HN'T isEah roﬂfﬁﬁlk o&ﬁbét@cﬂ:hondrltls an
a BONT/ F translocatlon ona

n
o={SPERA a1 QPGB POt TERYr REIaNS: B PHGiig deage. @ parts.
peBNMfldnmmeaicrly cliwbsora deitaidilis, armpedtioltgNRE phayrsitiocatphtehitis, a pleuritis, a

pngmltﬁ a ar%ctltlzhaaprgﬁalhigda Blflplt:ls §'p Mpﬁrllt@ 4 Bﬁeﬂe@ﬁig fd IqblﬂJ‘latIC fever, a

toxin enzymatic domain Is enzynati c donm
rh'@BWPB'%‘H%?r?asﬂal'%?eﬂ'B%rﬁlsﬁ‘“S'%s BéRﬂs/“E:io'%fhi‘ﬂ?ﬁiai”é oYy 'HS aa{e”don'“s a
terBoNEis,Da esroyymatitisc adtbraaibophlebitB ATibksilktia z § negonitis, G ridn,, ar urethritis, an
uv%ﬁ% g.ﬁ[‘&%”ﬁééu |sd(9'|aWur\}rtlsa BONT/ G enzymatic domain, a

e oimai n, a BaNT enzymatic dommin, or a

BuNT enzynatlc domai n. 20. The nethod of 1-3, wher ei n
Thi ir:tHdE BF 0.9 Bktictein Mt InaurBFnicaiflamfnad&sio @ssatiedd With Bn ahritis.

acne, an acid reflux/heartburn, an Al zheinmer's

di sease, an appendicitis, an arteritis, an arthritis,
Thgmethod iohal, aherginties aythelisap 8 giogoartritisaan eligaartints, @f 2 pelyksthritis.

a balanitis, a blepharitis, a bronchiolitis, a

bronchi tj a bursitis, a cancer, a.ca
Tt 5 wadiefdie yinats s S RO 1e s Rt Gk Enung Giscase.

chol ecystitis, achorioamionitis, a chronic

The m\etﬂ{oHQ)? by %\/hgﬂéln@@é{%.% %ﬁ%&@oa(r%[)a rhe@mgt'ordral?tﬂﬁﬂs a judenile idiopathic
colitis, a conj unctivitis, fIS a conmon i

arthriti R PpYa UK espong BB, & HotherAraidobpd, g G8oast
dermat onyositis, an enphysenma, an encephalitis, an

Th@r?\‘?e%b%roq '2&' \ﬁheré}ﬁ] ti‘%@% ﬁggtogrltﬁrbéat@/qg aﬁ%ﬁ%’d&h%%ﬁc}ar%?htls a reactive arthritis

enteroc:0|t|s , an e
(Reiteg's §yr1drq,gne) & qsp@at@@irthrl@ ar’aeqj%'gqathlq argm |saassomated with mflammatory bowel
disgasd, b @@EpRY dideass oradx BEhbBétidiseddes, a gl omerul onephritis, a
glossitis, a heart disease, a hepatitis, a
hi dradenitis suppurativa, a high blood pressure, an
ThieImgithod of 1-3rivherdin anedregepicieflamaptierhy assgaiated @i pmautoimmune disorder.
resi stance, an interstitial cystitis, aniritis, an

eart di ease keratitis . . .
g PelE Bt R T SEl G & STl pptpimanung disorder or organ-
spadistagtathnhins, disgrdeeni ngi tis, a nmetabolic syndrone
(syndrone X), a mgraine, a nyelitis, a nyocarditis, a
ositis, anelphrltls an obesit an onphalitis, an
ThSdbeﬁlaﬁdl ?fl } wgﬁ e@rtEﬁlafj ognmtgﬁ désé)(d§ é&h%rha?q P@Se”él??ted encephalomyelitis
(ADBME ope Addisonandiesise 0p s ys araantemtoeprtohmd aatibody i lyngoma (APS), an
au%ﬁ'{ﬂ'ﬁ”r et n%)|y§c a@ﬁ?%#émgi%uﬁe qép%ﬁ@ss gm atﬂdfﬁﬁ{u% |n¥1érsé’ar é“sease a bullous

ammat or I sease Eerlcar
peﬂ‘@F'B?'@)rﬁ qefiac disgagm él’%}ﬁ@?stq'%easeaaﬁ fogiiopstyctivg pﬁ\”@t’]?’iytdlsgase (COPD), a
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29.

30.

31.

32.

33.

34.

~

35.

a

36.

»

3

~l

pneunonitis, a proctitis, a prostatitis, a pulpitis, a
pyel onephritis, a pylephlebitis, a rheunatic fever, a

WO booniosizs) a sal pingitis, a sialadenitis, a siPUBUB1088/080570
a spastic colon, a stomatitis, a synovitis, a
tendonitis, a tendinosis, a tenosynovitis, a
thronbophl ebitis, a tonsillitis, a trigonitis, a
tunmor, an urethritis, an uveitis, a vaginitis,

dla\{)@t%g l1‘rle'|l|¥L}ssﬂtypeolr(Ilﬂi)l\)'f)l"!arY bﬁdo%etr%%s @&d‘&?&nﬂ@g s?rfdrcﬂne?’a Graveﬁ disease, a

neur ogeni ¢ | nf arrrra lon I's assoclated wt
G%H'”a%”l‘?rﬁyf“i”@me $9BS)TR1asBIMRiG yroidiis. 3\hidiadpmlis; fygrurativa, an idiopathic
thrambduyiopérsc pBp@a, rapnaamiratdnt bawel diseask | apaateistital tyistis, ®fupas (including a
d.s%Q hx%utsrgrytﬂérﬁ‘atos%g gh@ HT%%%P gjlpgsg aﬁ/afem%gﬁseIanluﬁtﬂenephrltls a neonatal
'UFWéna %l??@{t?r?ﬁﬁ?f@%ﬁ '§@§§@/thezflﬁt03‘lfﬁé”%ﬁ%t?@“%‘ﬂp%lefytbwﬁtﬁuw a morphea,
a Haﬂip@rsrcrérdstsl ($/IS)Sa aﬁyaemtare@@fatvhr lat m;zopaﬂhyraeumatemyd a neuromyotonia, a
pemb us vul drls ernlc eanadmlap at rmar;frjl ﬁlar |rrhoS|s a retgjrrent disseminated
PR Y1 sIO a‘ilulsoarfa Fopat iy, " gout”
enp@@aldmg@m a dFeUSlailq fever, @i s@as@@ﬁa ar H@ernﬁft“h@da ¢liogpen's syndrome, a
teM3RHoOiS) alvBScuRROGAY Ligige! hr opat hy is an ankyl osi ng
spondylitis, a reactive arthritis (Reiter's syndrone),
a psoriatic arthritis, an enteropathic arthritis
Thassetbpdtoed- wwfteréinnﬂlheanmmbgﬂnjc InBavematidin sie aasegcisaed/\ivitp Hne inflammatory
%&ﬁ @se or a Behcet di sease. 26. The nethod of 1-3,
erein the neurogenic inflammation is associated with
an aut oi mmune di sorder. 27. The nethod of 26, wherein
Thie hreetaad of 2OLWhereih ﬂﬂrldﬂymnhaorﬁymoﬁaith)c isa4l [dematamy@sitis, an inclusion body
LSor anspeci fi ¢ autoi nmune di sorder. 28. The
m%itﬁﬁgggg?l%%o,%gher ein the autoi mune di sorder is an
acute di ssem nated encephal onyelitis (ADEM, an
ThAGet AT $-3 diteeas e naltogdnlcafif@yhmabich ia Bdocipled Sl aadelidis.
anti body syndrome (APS), an autoi nmune henol ytic
anem a, an autoi nmune hepatitis, an autoinmune inner
Theanetthdsefakle whareliulhe orascutiésnig i Besraer's lissasd. @ccai¢hsal ageculig, a Churg-
Str@hﬁﬂzﬂﬁer@d %Qﬂﬁ)@bb@lh&h%of}i @ss@ﬁllﬁ\lt Er%)&jldb\éﬁ']eﬁﬁﬂ VEBE\@Ti/ a giant cell arteritis, a
i abetes nel | i

9 ﬁbsoY?éf‘F Fsofl @”O%F BHFASHERHE 8 h%‘iﬁ’i?ﬁ%ﬁﬁéty Véé"t'ﬁg\l\/%gawasak' disease,

mldnos@alsaqolyart@.ulsllpblaangutlsalar eolysytartis omelogeGBSpolyrayalgia rheumatica (PMR), a

rhdiR i RIsBuis, LUk Qadll resitis, Br MWAEAREDSbAFomHIRUr at i va,
an 1 di opat hi'c thronbocyt openi c purpura, an
i nfl ammat ory bowel disease, an interstitial cystitis,

Tha methpd ®f {-8NaHetdn thg neurddgeseonfdmimaparsis essptibtedwitios sikn digorder.
drug-induced | upus erythematosus a |upus nephritis, a
neonat al | upus, a subacute cutaneous | upus

Therpethehat 3% Uhesginy the %’Efj'é‘ﬁﬁj%r BuhdemMefip RBrAgEYRS) Stalis dermatitis, a

hidiEdepifie ypparatitsl, & b§drigsis @l ré$a08d & A dBjodemndryast heni a
gravis, a nyopathy, a narcol epsy, a neuronyotonia, a

enphi gus vulgaris, a pernicious anaenia, a primry

Thlginpq'traqdy)f gf.rwhigtslyi e egzemadsipt alapic d¢zegend pttast eczema, a xerotic eczema, a

se&ﬂﬂ@glb @Er‘ﬁﬁ}f@ h les?md rddis! 4 8HERRE dSerh® Wenowd c8£dMaZ 8 BBrhRftistherpetiformis,

scl er en's syndrone, a tenosynovitis,
BT P R0 29 The method of 1.3,
wherein the neur ogenic inflammtion is associated with
Th\?ﬁnétﬂbﬁjlanh@Fe% Y ORALY is a%@aqu@ﬁo%‘shgqalpgsog&als a guttate psoriasis, a

erein the inflanmator is a
SCYB PFRUBYIMAGLTVETSE PSHRS'H: ”a‘:r‘?(a‘bﬁs oLy iPegermgypsgriasis.
pol ynyositis. 31. The nethod of 1-3, wherein the

. Th\@/:@%tﬁ {8!’2 § my Peq[ﬂ?nte Rahég%nléslsﬁ%idn’?att Wﬁr‘grlyev:a%%c%ted with a gastrointestinal

dispgl¢eul itis is a Buerger's disease, a cerebral
vasculitis, a Churg-
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38.

39.

40.

41.

42.

43.

Strauss arteritis, a cryoglobulinema, an essentia

cryogl obulinem c vasculitis, a giant cell arteritis, a
wW@00b@53380 vascul itis, a Henoch- Schonl ei n pur pupP@r/us2008/080570

hypersensitivity vasculitis, a Kawasaki disease, a

m croscopi ¢ polyarteritis/polyangiitis, a

pol yarteritis nodosa, a polynyalgia rheumatica (PMR),

a rheumatoi d vasculitis, a Takayasu arteritis, or a

VWegener's granul onatosis. 33. The nethod of 1-3,

wherein the neurogenic inflammtion is associated with
Thg @Rtlhﬂd d’if S’Sar d\@prelrggpe Q‘ﬁérOIﬁ@ﬁtﬁ’@H d@prdg@ is %é?‘labﬁ Pwéel disease or an
infeakintatadly Isavetler is a dermatitis, an eczenm, a statis

dermatitis, a hidradenitis suppurativa, a psoriasis, a

rosacea or a scleroderma. 35. The nmethod of 34, _ B
Theimether 9f $hwhergndirainiasmaiorapens! & aderpmedisease grnataerative colitis.

eczena a xerotic eczem, a seborr hoei c dernatitis a

hi drosi s, SCOI. a_venous, ecz
A e%hod of ?reatlrﬁeneurolger]alc in amtnatélonnlg a ma@rmﬁgffhet %ng coerlsmg the step of

admm&bemz donthei mammelnm ne6d thereef ﬁethm@umallmffeqnma@pwnt toh@ composition

mcﬂlﬁj%'aﬂ%bcﬁﬂe’d%l&tr@ha@ﬂﬂﬁ%oﬂ?ﬁgdgaaﬂ o?xomﬁpefﬂ)ﬂdjé biRSRY RIS a Gostridial toxin
t ?:1 SOrl ?I t S1 B{? ngSOI‘J SIS, I nverse ¢ |
faﬁ oA a"ha’&?s o %‘Pa E nggpaic 8?‘3'9 AYNTEAR S Igease cleavage
sﬂg;smlnewas|agminl%?raho'ﬁh@c the tchoposiiibn Ye®icesptrer releasd hiean inflammation inducing
mcn&ldreoﬂgrrébyrehﬁgn# Eo?rnaés§0|§§c§\9|9‘l (ﬁ’*cﬁ'ﬁ: r'}%llbaerﬁc inflammation.
gastrointestina I sorder. 38. The nethod of 37,
wherein the gastrointestinal disorder is an irritable
A bewel o itestagencorogaric iinfibaatmt iaray maowel, .the3 thethbl @onmplidi@dthe step of
f .37 ej | r
adg\llnésze;rggvf@?r{eaﬁgrafnglglpar{élfe{i/ 2{%‘%’? 9 txergﬁ)ﬁ@éa"{/ %ffé’actl}g gMB@ of a composition
inqlycingtd Refifisd TSl loxinrePMaERgt INoPigichPeptidempifling danipen, a Clostridial toxin
trafE1642@6h &‘d?rliﬁi}f arfdll NClodthial [dxPen@fmatid AbMbin | 1R @xédenblteprotease cleavage

sﬂgavrvrr];re%l%m Ia m|n|s gtlotnho rtﬁé)fcor‘%l (gslhl%r ggcﬁjcgsl, Fnal %pé]aseef fafegrg Iin\ﬁgmmation inducing
a conp u

negjogentiele, dh%iqabytreducng e svpriPiapgpciated a\pth ghranip apytreagaictiiflagmatpen.
domain, a Costridial toxin translocation domain and a
n enzynmati ¢ domain, a enou
A mﬁﬁvgfégfe%fngaw@oge@w R o admal dod Refi Smotang te step o
adoongto®g tte tre medmelkeis rehe thegdob astherapeutically efféctiveratmpanh of a composition

mle&i%Cc\' rﬂ&d.ﬁ&'(ﬁ&éﬂld%l to&m%ﬁlpﬂsn{g%ﬂtgpé%tl@élﬂm momaln a Clostridial toxin
associated W th chronic neurogenic | nflammation. 41. A

o RORURI ST R G R O BT OB GR S ppesos prtease cleavage
siteranimedin admistretidnoset tb@rasprhpcsntbg rédlxéestrepre@zfase of an inflammation mducmg
ter

oABLIGE B O, BT B O XA o o
inflafEatien ng a nodi fied C ostridial tOXI n conprising an

opi oi d peptide binding domain, a Costridial toxin
Thtarrrq rh?odo &aAIO wgu(e)rré%l tﬂe |f|8(% o@tlo%?rlglgl g)lfqﬂlcano?l(s!eg ate InneXr amlno -to-carboxyl
SlﬂM?eP@YFiffptaﬂ@nﬁ)fﬁWstr 3 I rClott o [epoEIativ slemeiad theegxagprous  protease

cleraeég%asﬁte @k cddtrianf loﬂm%blg&tlbrngélﬁélﬁ‘gh@SH!’)l@%Bﬁdedﬁidmg domain, 2) the

CI??&@%E%W[%%%F ?H%@ﬁ/tg%:&%g]%%ﬁgg%e%%% e%vpg? F%a{he ﬁ)@lmd peptide binding
domeinr ditpe Kilostridiaf texmmriranstmgation  donmeammd the t dpdoidrepeptitld binding domain, the

Cl&‘?rmpar l&inqgnil&%tleﬂ &, t@%?@n@&@ﬁrb@gsé QedB5e R TEhel @ostrldlal toxin
need thereof a therapeutica ective anmpunt of

e”E%‘i’?ﬁ'BQPT?'Bn“) PRI RePlide Riing g@?ﬁ"@%’éﬂof'tﬂ‘? %Jlto’i"b%’?zﬁmat'c domain, the

exCgEMpUs [Fbtegseatieaypgensite, meMOsdﬂlabtoNIdltmgslmfm dymadn, 5) the Clostridial toxin
traf 10346 HXLRL A0 BloRGaL E 851/ Qg?é'ih Gstfial t tic d
ra% ost I‘dl %?n%im t ox% nger?zyﬁratgil C ag , gaé]an eiaogoé(}?oeunszyma ‘o domain
pr ot ease cl eavage site, mhereln adn1n|strat|on of the
conmposition reduces the release of an inflammtion
i nduci ng
83



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

prostagl andin or glutamate, thereby reducing a synptom

associated with chronic neurogenic inflanmtion. 43.
wab@nesbod of 40-42, wherein the nodified C oBCT/UNL088/080570

toxin conprises a |linear am no-to-carboxyl single

pol ypepti de order of 1) the Costridial toxin

enzymati c domai n, the exogenous protease cl eavage

site, the Costridial toxin translocation domain, the

anQ ﬁHeQJpQ) Cp[%BFIdedLﬁn rb%gg. gr%erblos?r)dla'i £38in thAsdchtidh o%tnaln the exogenous

toxin enzy omal n, exogenous protease
pr@?@ﬁ\??@@% |Sttee thet"r‘?@'docﬁpﬁﬂecp ’}S’é‘ﬁtdioﬁi‘é'”ﬁf‘?\ Hiepshbiphionn epgymatic domain.
Clostridial toxin translocation domain, 3) the opioid
Th@%‘iﬁog%f Q(% M re%otﬂgbamﬂégb%d&ﬂccﬁh Hcgﬁé% |sta9)éln&é3{1alln a BAM22 peptide,
transl ocati on eno S protease eava
angnEMpln. @R eNdgrefit, AidnaEphin, @)@Pﬁc@ﬁﬁ9hﬁh@qr’@rmm| n, 4)
the opioid peptide binding domain, the C ostri di al
Thtelor%(eg@ogeogég Im%tere(l:r{ Ere e e&h%\lltnhlseaafau r%n Pha%p rpglglgﬁe&igqhalm a Met-enkephalin
M%@nmarMetEerphé“n@ﬂ%"st ridial toxin transl ocati on donmi n,

t he exogenous protease cl eavage site, the Costridi al

RGN &) T hES ETSRT PP BhSER PAGReP ot ITHO! . SEQ 0 N

S4cbo BBOMD NOhB5.exogenous prot ease cl eavage site, the

opi oi d peptide binding donain and the Cl ostri di al

toxin enzymati c dommin. 44. The nethod of 40-4
Thimsthed qf f‘%é’hﬁrﬁlndhed%@{% Replidss® AGY Y2 deridr f1-1%: %?AMZZ peptide (6-22), a
BARepe hitdei (81-22)aor BANRR2?2 pepide ¢e22)an endonor phi n, an

endor phin, a dynorphin, a nociceptin or a hennrph|n

45. The nethod of 44, wherein the enkephalin is a
The giethed iebfth ahprsin the W”e@ﬁ@&ﬁﬁfﬂmpﬁ?%@mmac@ﬁRé&h%min%acids 6-22, amino
achR@l220r aminbBitide Mieg phakd M MBF56;4tinoldteis Met2hadine bicid«l6-22, amino acids

%erra%% atég 1%%%%'%[2“8 %nﬁ%&ﬂ%’?%lgpnl%l\gmd?% 122 arﬁﬂo %uds 8-22 or
amyfo apigls 1\1%&‘]1c SER IPINO: BANMPENqrists| 108, pwing aBAdP 22, papna atésls 8-22 or amino
acldd 112)of sSRQEBAMLE spaptihdIsidsOr 22 hmind 2808822 paRkd S8ds(8B228)amino acids

e R 5 bt 2 ot Ba B e ez pgino o .22

of NP Necbtls 6-22, am no acids 8-22 or am no acids 1-22
of SEQIDNO 56 am'no acids 1-12, am no acids 6-22,
am no acid am no acids 1-22 of SEQ ID NO 57,

Thg Refipd é’E‘i“d&’hireTihe %{WP'HBrPB'E 1SR 599DOrPhIRHT RbaRRgECRhin 2.
or amno acids 1-22 of SEQ ID NO 58; am no acids

ket il ephhatel ot ¢ g3B B0 e
acids 6-22, amno acids 8-22 or amno acids 1-22 of

Thobkdthda NQ4 Bhein BBl gh@orpkih &6 ehddihin@lanodtotbhin, 24, endorphin-g, a

neanhgo a (xa a; hIr am no acids 1-22 of SEQ I D NGO 61.
49" ?ﬂ fRod 07" 4%, wherein the endonorphin is an
endonorphln 1 or an endonorphin-2. 50. The nethod of

Thédnettae) it NvHchien B8 AAaRHHI EdinHREPSES &5 NOEGY | JBANB NE2698EQ ID NO:

5o fﬁwgﬁ’fvaﬁégaﬁbppﬁ?ﬂr S G Bendor phi . 5. o

endor phin- b, a neoendorphin- b or an endorphin- g .

he2meth&te of BA NPKLQH A dy i lsNa ko r%hH WPE T REH
TEESTD RO 64 ek B NG 653,an rﬁﬂ G%OR%E (gmorphin) or 2

”"?Q@%PB? SEQ ID NO 68 or SEQ I D NG 69

The method of 44, wherein the dynorphin comprises SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID NO:
72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO:
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55.

56.

57.

58.

59.

60.

53. The nethod of 44, wherein the dynorphin is a

dynor phin A, a dynorphin B (| eunorphin) or a
WO 20m0pi3sm. 54. The met hod of 44, wherein the PGTOSWNS$/80570

conprises SEQID NO 70, SEQID NO 71, SEQ ID NO 72,

SEQID NGO 73, SEQID NGO 74, SEQID NO 75, SEQ ID

NO 76, SEQID NGO 77, SEQ ID NGO 78, SEQ I D NGO 79,

SEQID NGO 80, SEQID NO 81, SEQ ID NO 82, SEQID
78'\&Q%§NOSE§?§E% |H(Rlo886 s@@@.élé@ %ESE%D N5 &gﬁ% N%683 SEQ ID NO:
84,\§$o%NoS%S1E@ |g@1% ‘B, SEED NB: %%E@ZID l\g%(gza, gE(p\@ N@389 SEQ ID NO:
90SEED IIDNNOR 1, BEQ IBE@:19D, SED IDHO: SEQERDDNID: RESESGHINDDI5, SEQ ID NO:

96 g0 O Frsel Do, 98 seshiB NP ot s ORoStde. LD N ¢ 4

noci ceptin RK, a nociceptin, a neuropeptide 1, a
ThE EHEtRRESH 440 vhdre@ tha ndEILEPAR &Pk irdeicebtin RIG-a rdtRepidl BakuRbeptide 1, a

in the e |cept|n conprises SEQ ID NO 101,
”egﬁbe‘:iv‘%kﬁ %D NO 103, SEQ ID NO 104, SEQ ID

NG 105, SEQIDNO 106, SEQ I D NO 107, SEQ I D NO
Thé Gthoaefdd, RhDEn tAOSbcREptREEmbReNOEQLD KO- 3d1, SERaDN®RS:heE sEq 1D NO:

oGlAT I o TSGR A B3 bAR b S BTRESER o on s

IDINCangd oc3iad IriN@idriei n, a BoNT/ Cl transl ocati on domai n,
a BoNT/ D transl ocati on domain, a BoNT/E transl ocati on
omai n, /| F trans|l ocati on domain, a
Thﬁ raaRd é‘10748nwa%ﬁ‘au”ﬂ? Clostydinfitoxn Lprsjosation; q?ﬁ"alﬂ‘o'?ré‘l BPNTA translocation
doBaiNT a tBolME ecabeainon domsin g BoKT/a 1 Buhslodatiandédneiratai BoNT/D translocation
do%gmalarb % tr;-rl}%cg%hrb%%aw aAQ)I\H'%' trm% &Ioﬂ g()ﬁ% a BoNT/G translocation
iral toxin enzymatic domain I's I'A
doéﬁi‘yﬁaﬁ%—r Hé@?&?cﬁt'onadW/% BéHIth?@’f'P%at'afbﬁﬂ'inﬁ'” a" BopyfyTCtranslocation
dogamymati ¢ domai n, a BoNT/D enzynmatic domain, a BoNT/E
enzymati c domain, a BoNT/F enzymatic domain, a BoNT/G
enzymati c domain, a TeNT enzymatic domain, a BaNT
The mrpynadtof $0-4 éeigin the C@stmjﬂm@hwmgtic@ommﬁ # BoROA efipnatic domain,
a B@I‘ﬂ'@gnz@ﬁaﬁl&j‘oﬂ%m WBSN?/'CW eh%a@?ﬂ@&ﬁdi@lé%dm‘rm 83§ @atic domain, a BoNT/E

eav ge s it ain _c v Sj t

engmaél rﬁglﬁa?% @:f:'/g aipgﬂg%glog@gm a LBroh@&a Watbca(goyew a TeNT enzymatic
dopkmaw BgeT snzymaticadomeint eraﬂuNTaa;\eyrmtleavrage site, a human

rhi novirus 3C protease cl eavage site, a human

enterovirus 3C protease cleavage site, a tobacco etch
Th@l”i‘eu@d;’ﬂf 0e-eadWeta ey SXR9eqUe @mte&‘serﬁ'ﬁ%l‘@@%s'{?e'P A PGt k3PP gleavage site,
an\ihdediSpaphia a\sagye Siité, e crastsdidt pdpbiaicltatdge sitagm Sitdrekinage cleavage site, a
I A

R0 S 800 8, 5 Fnfn BT, Sk BRA g i o
tohageq ﬁtﬁ'i‘r&'qud%Ot?%,sea%e@Weéﬂtéoa anﬁcoa\ﬁe"é&’%'!”gaVrﬁruééﬁea"age site, a subtilisin
clda@ddelsité, hagtiolpdniine a8avAbediR| srerCa3psbe BaRB0agedite.

appendicitis, an arteritis, an arthritis, an asthma an

at heroscl erosi s, an autoi nmune di sorder, a balanitis,
Tha mgteqshefr 4G-4% wharelly hacteebeni¢ giflammptiannie leissdciatedawith an acne, an acid
remblfhﬁértﬂuﬁb aﬂ A3 GRIr's d@teé‘r@r Qhtdp endﬂzlt@eérﬂ aferfit SAASEiti an asthma. an

cervicj

atrbeirlcglclswlgt rf\ri Ia@tmmgwgﬁéjllso@%m B% tls agoéepgﬁrtlsn? é)ronchlolltls a bronchitis, a

bucsliiist & cartcev e cpdltismoneriige disepea sece(l@ORD) cendcitisi a chaaigdis, aacholecystitis, a

chGﬁHahﬂoﬁltls aa C%H@%Bétﬂfcﬁdes Fulﬁ]oﬁé/ry?‘tdl;éa% (@O@@Wncﬁt@sg a colitis, a
acr%oa eni t [ S, denen dermatjti S,

COH’@'PW{' n§ oSYsfifiss aa??"?émﬁh)fglgrma ‘ﬁ‘ﬁryg?%@'ﬁﬁapl i.d?@e”t'ﬁn a dermatitis, a
deamadaoysits, tansempmseawdamehcrephalms anreneodasditist Bis endimetritis, an enteritis, an

enterocolitis, an epicondylitis, an epididymitis, a fasciitis, a fibrositis, a gastritis, a gastroenteritis, a

gingivitis, a glomerulonephritis, a glossitis, a heart disease, a hepatitis, a hidradenitis suppurativa, a
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61.

62.

63.

64.

65.

66.

67.

68.

enterocolitis, an epicondylitis, an epididymtis, a
fasciitis, a fibrositis, a gastritis, a

w@amvnsBs eritis, a gingivitis, a gl onmerul onepheT/UBRN8/680570
glossitis, a heart disease, a hepatitis, a
hi dradeni ti s suppurativa, ahigh bl ood pressure, an
ileitis, an inflammatory neuropathy, an insulin
resi stance, an interstitial cystitis, an iritis, an

hlieﬁm&sﬂﬁ@rén ﬁg|t§.e§§Qmﬂaﬁ'mﬁﬁ)rr)ahb&rbﬁathya an |?su1!|n SteS|stance an interstitial

rat ocon unct|V|t|s a ary tis,
CYﬂﬁgta&lfgjistqr’gSChgmﬁéﬁﬁrﬁalpqug a kergiitis, é\kj@[qtqgogjyrﬁ:aylm laryngitis, a mastitis, a

masByitr @ meniXgitis, & nietyoi syadrome (gyedrbme X), aamignaine 2 widiitis a nayocarditis, a
my'&éﬂ%'& hg‘phrlﬁs Q\ﬁp&) h/ 3n o%hgmgsént X%wgogp%?éhhly an oﬁgochondrltls an

oritrs, an 0rC|t|S an ost
OS@P%’@@éﬁ P%ieoP&fPS@s@rb‘éﬁ&jtﬁoén gtitis ggh Pansteatitis %Par&'ﬁs%‘tsi qigegse, g parotitis, a
peW@nﬁﬂeﬁlﬂﬁét(BWSdlseaséDai lﬁérﬁté@ﬁhssa (ﬂieﬁlﬁﬁiﬁsﬁ,a @heﬁ;’&i’gﬂ'&;l biphlebils, a pleuritis, a

pngumor{ltls a Proct%s a Brﬁstgtltls a Plﬁplfe is, a pﬁﬂ? lssa p)éeﬁhfe%ltls %rheumatlc fever, a

rhlalt@ﬁ@ammtl% |a§laleaiep|t133@tsnw§s aap@tlgsqlqt atstogwtlt@ paynevitis, @ tendonitis, a

te@.d%y.el Q@&BEVHoWusS,a frdmbosREiRb bt bssilitd, & REYSRRE | £ thh®Y.e4n urethritis, an
hi nit. a sialadenitis, a

uvg'f‘ﬁﬁé’f”‘?? s, aé@%ﬁf@@t?r@ Hﬁflt'ﬁ'n a stomatitis, a synovitis,

a tendoni t is, atendinosis, a tenosynovitis, a
The %%G%PJIU @%ér‘%m ik r‘ie‘ﬁ%b“: |n¥lér§matﬁ>nq§'ésg&!ﬂtéd with 2 arthritis.

tunor, an urethritis, an uveitis, a vaginitis, a

vascul itis, or a vulvitis. 61. The method of 40- 42,
Thetrestred f 6 1) eherelantiog@thiits is afrloacartiiis) an bigoATBIOS ioad palyanhiitls.

an arthritis. 62. The nmethod of 6 1, wherein the

arthritis is a nonoarthritis, an oligoarthritis, or a
The mefher ot 1, hereingtee arthgs ipran Adeignure diseaggife PePFrappigmune disease.

arthritis is an auto-i mune di sease or a
Thtgﬁngethg):d: ﬁé mre]reemghe;aﬁr%glﬁ |883Ipf.t-ﬁrgaer&h”t?st Q%euﬁato%l rthw(% a Juvenlle idiopathic
artgitisha pentie arthyitis, gnspendyleaitiipragat dbeut. rrsavdogpy, or Stikedisgase

arthritis, a spondyl oart hropat hy, a gout a

do St i eas nmet ho

Tr\%{ré#réqd%)?;éa wréers%rh |s88?({yﬁﬁzragqq%y |§ gn Hkyﬁwl%%qd%l&ls a Peactlve arthritis
(Reipondyidianies, a georigmetthnite, @y erfterbpatisc {rieitis assbgatey wil ofi)matory bowel
diRas WP ALE A BehcetARe At €T Opat hic arthritis

associated wth inflammatory bowel disease, a Wi pple

di sease or a Behcet disease. 66. The nethod of 40-42,
Thethresteod of h@ 42 ewlicdge nhe neurbdeftnatidnonatios iaasmiaaatje\ditmviarﬁ fautoimmune
dus%ﬂj cfut oi mrune di sorder. 67. The nethod of 66, wherein

e aut oi nmune di sorder is system c autoi mmune

di sorder or organspecific autoi nmune disorder. 68. The
Thﬁ’Bﬁehﬁkﬂj Gf666?\Ahef\&h1eméiaﬂtotnh@rﬁtﬂlﬂirdﬁﬂlmeysfﬂnﬁ@édell‘nrﬁu&e @&iBorder or organ-
s taeuto%r%&ne ar e ed encephal onyelitis (ADEM, an

pid(f i'sease, an aller gy, an anti-phospholi pid

anti body syndrone (APS), an autoi mmune henol ytic

Th@ﬂﬁéﬂcﬁj, ofddy, %Er‘élnntma‘ %@tohﬁﬂfﬁé' dlslo&jer W‘araﬂ&ﬂ’é Hﬁ%ﬂﬂﬁndtém@ffcephalomyelltls

b di
BRI, B ns200 et AT e PSRl Ry Sidiome (aps). an
auttinsreersehe(MOPROInenda, di alieimesinerbépatiisugn aytgimmung INDBNe; disaase, a bullous

pe%ﬁil@&@tar def?a%J cﬁsea?e SRedpasdidinse 8 AXAE Bgﬁﬁjctl\/@ p@nﬁ)\ﬁ@@ disease (COPD), a
di sease i |1 ain-Barre syndrone

&BS) ,
iR h s oyt PR Peoms T i e e GE S SR, PyBiaves' disease, a
Gulain-BHreépghdrome (GBS dtashiopers ypiditipur aidragenitis suppurativa, an idiopathic

E;gg} I rst. iti - -
thrJomF)Jx% QEMF‘ﬁgygﬁd”fg‘T@%ﬁ%F ﬂ'%%%ge% ||llt%ﬂsﬁ't|al ﬁ’tts 5 'Iu%us (including a
disgpid JURUS RIRRINAIRRYBrsa SFUgtimFbifRRd b‘@kh% e%ﬁﬁe[ﬁ‘fﬁ%usné‘p'Hqut ”%’h”tﬁ a neonatal

neonat al | upus, a subacute cutaneous | upus

eryt hemat osus and a system c | upus erythematosus), a

nor phea, a nultiple scleroses (MS), a nyasthenia

gravis, a nyopathy, a narcol epsy, a neuronyotonia, a

penphi gus vul garis, a pernicious anaenmia, a prinmary

biliary cirrhosis, a recurrent dissem nated



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

encephal onyelitis, a rheumatic fever, a schizophrenia,

a scleroderma, a Sjogren's syndrone, a tenosynovitis,
W@20a88350 tis, or a vitiligo. 69. The net hod oPCHOS2088/080570

wherein the neurogenic inflammtion is associated with

an inflammatory nyopathy. 70. The nethod of 69,

wherein the inflanmatory nyopathy is a

der mat onyositis, an inclusion body nmyositis, or a

Iupﬁﬁgl é’éﬂt’)gajté btﬁanezas Iqu}eerﬁFJrMuggncﬂQsﬁ?em é"ﬂﬁfs?rﬁhén%osus), a morphea,

neur ogeni c_ 1 nflammation 1's assocl ated _
a {pyliplgiScleras’s 45). HeYaRBeMD @S P1MYRAEY e N2fRlePsy. a neuromyotonia, a
pexnpsigud iilgBisj & rerities gepesiadiaseh®ey biiarg adireosial a recurrent disseminated

ra [

en}f@p%‘a‘lg}ng%lufl nghrﬁ{}&%l( Cgrt]evglése%?]}%g r%n?e{/ OJg Fa ro?elrrﬂg ma Sjégren's syndrome, a
teﬂPﬁé’@M'F'? talVéscuh“Snga@ht"t"@él | arteritis, a CGolfer's

vasculitis, a Henoch Schonl ei n pur pura a
Theyrgeetﬁ denfc'4(5 4%' ereln Cu f,lautrI Rhic memm %lon is aés%%a eg’wit% an inflammatory

I'c po L9 & ?gp \ 1TPs ) &

mmatymt erl tis nodosa a pol yrryal gl a rheurmti ca (PWR),

a rheumat oi d vascul i t [ s a Takayasu arteriti s or a

ranul o 73. The net hod of

TRHBTBTNo% 6 B OREr T I REET B o § SACBAT BE 40 Pluson body
my@sigk iona dolgoyaditis.. 74. The met hod of 73, wherein the

skin disorder is a dermatitis, an eczenmm, a statis

dermatitis, a hidradenitis suppurativa, a psoriasis,

Tre GRS 712 MBS rt deny BT of sy F8epa47a Wil 8 vascults

wherein the eczema is an atopic eczenm, a contact
Thgcrﬁﬁn%’ ofa71x‘\3’/\ythe tgggég&ghs @ asggé?‘éé’rlgoo%egsed%;g@édréllv%souﬂtls a Churg-
St@é?%ﬁﬁem'ﬁ § qﬁ\@ebéw"neranan@rsessantﬁéw%@#wﬁm'oc Y3§CU"6? aggipnt cell arteritis, a
Gafdit DR 2t lal HeabtHBchoI6in pﬁfﬂﬁraﬁﬁmg]@ﬂséhﬁltlﬁté vasiRis€h RalvdWaki disease, a
mi r%?t{olg%;%o? agefrltlglgglgan%l']tlrse ap[?oqralrtgro II‘S rg)d%sanal Rol? S)Eareglrlaa Srr|1esuma§l ica (PMR), a
rhwmtq'%mssuhtlsa agakayabuarteptin et @\:Mege,nem grapulenafedis: oder mi s

psoriasis. 77. The nethod of 40-42, wherein the

tl ted W
TG TR R G PR U TeE e PSR P AP ] i sin disorder.
wherein the gastrointestinal disorder is an irritable

Th@%hoodbisﬁﬁ%e%n a2 élﬂf hi@&?ﬁ@# Rray dgﬂ%ﬁ gﬁ ecIQﬁa rQetsef?sddermatltls a

wherein the inflammtory bowel is a Crohn's
h"iﬂ?":‘?@%l%é”p@Fraﬁ‘f? fAPTERSE i ATesaceR Pt Ss?'eroé’ermaA use of a
nodi fied Costridial toxin in the manufacturing a

Th tr%%rg?% h%FeH %8@!&2&% lggﬁ thb GSE]zt%ﬂLog%Hté‘cv\ﬁczema ax rotlc eczema, a

ammati'on in In nee reo erern
Seﬁ‘?fbhoﬁ'lc germefiss ¢ deS(H'Idéﬂs'St %Q'PW"’CWF?@G)@”% 6T @ dﬁ@}é‘f"i'sd@rpe“form's’
a iurdemetith) BidnbutcdcdnREidtibeli al t oxi n transl ocati on

domain and a Clostridial toxin enzymati c donai n and

wherein adm ni stration of a therapeutically effective
Thamsthed ob74. tihereirelie eenfiesit istagladuee nearAsil 2 naitiRpeBasis, Aguttate psoriasis, a
schlf b&in8is,¢h iMBrsk RidrasERt du@t‘ﬁla'r M%IQ Or Mrﬁﬁﬂéh@rmlst deefi e%t%y

reduci ng a synptom associ ated with chroni ¢c neurogenic

inflanmation. 81. A use of a nodified Costridial
Theoxéthod of 442, vehecdirateurdurngeic mdldingatenis dseecidtedewith aggastrointestinal
dioepni ¢ neurogeni c inflammation in a mammal in need

thereof, wherein the nodified Costridial toxin

conpri ses an opioid peptide binding donain, a
Thel msthod af a7, twhiiein theagssitroio@btiinah ddonadai s amdrrigable bowel disease or an

intlatdry SR

87



79.

80.

81.

82.

83.

84. A

toxin enzymati c domain and wherein adm nistration of a
therapeutically effective anount of the nedi canent to
wo b@owsisnml reduces the rel ease of an infl amaPCDNS2008/080570
i nduci ng neuropeptide, thereby reducing a synptom
associ ated with chronic neurogenic inflammation. 82. A
use of a nodified Clostridial toxin in the
manuf acturing a nedi canent for treating chronic
Th@ %t%g %in'/C w‘h@rfe,n%@ ! ﬁ‘ﬁdnﬁﬁbt&r? b@\Néﬂ%‘Q @Johﬁ J‘d.&%@é’o#aﬂ%%%ve colitis.
wherein the nodified Clostridial toxin conpri ses an
opi oi d peptide binding domain, a Costridial toxin
A tusans |0 emtifieh Ctbstrlian taximdinath€l estufdctiriag at exditaneent fforatréating chronic
neg?)p@ﬂ mqlgrqm\ﬁha%r fﬁ' Q rﬁ QII r?ﬁt rqe%'d' tﬂelregff mﬁeLﬂweﬁr%pﬁ%lhe%aa&{tndlal toxin
ctive anount medi canment
COM@EReE 88 OPiRiE PP@Idéé’%'”@idOfaﬁ'” i %@'Pﬁﬁ%ﬁ?’%ﬁfqnﬁ'e%'%éoma'” and a Clostridial
to>@d’ esiyaali@adhsin Qarnd gbn&arnatjmmustr&tehebya rrefapseutmgnyaefﬁeytm@t &Rdunt of the
me cse’\%%ltattoetﬂeWI ! h r urgzlecthre]erle Qetenﬂ Cn I|n|ﬂam t|on mgucm 83 I AI thereb
6f & nodi Tl Fdiarst oxfh' ' g molecule, thereby
req*mrmgfaaamptpmr?gsqglatﬁédwtbah@nlp nelapgetntcerailamngtmhr oni c
neurogeni ¢ inflammation in a manmal in need thereof,

A\éwg?er I ] taf?cggﬁoﬁp'ﬂﬁﬁﬁogngi‘n&' drlngflyf Uﬁé&ﬁcg}ngﬁel\rﬁ fc?]rntreating chronic
netmoaﬂsd dgdlathmetirndmmai marama ia @edsthenedi athetepx the @ndiffeviaClostridial toxin

cowgﬁé%% Bn oﬁlgiq p@ﬁld@)ﬁ%ﬁ'@ QHﬁauF?f&é@&ﬁcﬁa@xﬁﬂ)’a@gﬁca‘ﬁbﬁ @orﬁeﬁrQand a Clostridial
erein ad m nistration of a therapeutically effectiv

XS FMalE dpRan r?é‘alV@?ﬁ%’h?dwlﬂ'sfrﬂ@”rfﬁr?n’g]era\péﬁl%'gseffeﬁté/e Yamount of the
medidagastiao aie r@amnalf redura® the 0Bleasediii@h rdlambilihdycing hlenreb@ptlde, thereby

[ C neurogenic
S s B R R AR TP otk BRI, T o
toxin in the manufacturing a nedi canent for treating

A ©BE @NizC mdelEd QRRirdial RdxIna Ml | @anhufdtudingrRNRbicAent @8dtreating chronic

neturrcl)ernelc flﬁflar\{wng oenI lrr]1 ghearﬁrrgql {gl r%%edqggrsect)f” %Ieraelln h%x}ngdlﬂed Clostridial toxin
coO SeS an opl ol e
co@p@ﬁgeg rah apigid peptide ﬁplnﬂmgﬁgr]n@rjfﬁ Clogiridia ﬁ@qlqira@ﬁlgcaaon domain and a Clostridial
toxi @ﬁiy‘?ﬁaﬂé @bmélﬁxdnﬁ mm&m%lsﬁ‘&mwﬂ a g@%pauﬁlcgl&oﬁfeﬁﬁ)ésamount of the
n a

0 eav site and wh ni sfrat

iR e G PR VB AR G CIAMHn dateRe Treastandin or
glutdmeateraimametly reddding e syhiptemraedosiated with clamnit néuregenetinflemmation.

i nduci ng neur opeptide, thereby reducing a synptom

associ ated with chroni c neurogenic inflammation.85. A
A 1S o(f)fa 510%%(1 ﬁlqéald@] &(tnr I”dfhﬁl m?%CW”P% ) ﬁ’@dlcament for treating chronic
nemgeﬁlcamtflummegpnamrrednmmnh fie@t thereafl iwhgretrhthenimodified Clostridial toxin
cof¥ g‘{eg%ﬁ% igid pEr%t é@;ﬁﬁghb %Prgés Fr%%l'?g[m (t)(g()éll nre@glggartl%)@gcgsrﬁé;rﬁl and a Clostridial
to%er@y@arﬂfe(ﬂﬁmaﬂb apy Agl iemgemrqﬁeasa cleprRge sty p@g wheygin @dministration of a
thérép&iﬂﬁdaﬂﬁ@ffdzdﬂl?e deant of anél naad(aamsmtrtbdmalmatnﬁrmmemymai tdlease of an
mf% matlon m%nd gnarrﬁoltgx %%nerejg I%[jt?(}(ir}%gfgﬁcglater?\éags eC|a e|d¥ ?lth ?hrc\)/neic neurogenic
'nf@mﬁ@n of the nmedi canent to the nmanmal reduces t he

rel ease of an inflammtion inducing prostaglandin or

I ut rmt e re duci n S om asso jate h
Ut e ot D Sl Fors o e R BT, RS & heung chroni
nepwoderfi¢ gdla@metanr inda atharproxli in rﬁ@ld thereoft mdngteire tite wipdified Clostridial toxin

compPFicdBiak opiBH"; @&%@'b%dln@fdl)lﬂm Clgﬁrldleﬂ tirERNEBtatibM d&HeSfland a Clostridial
thereof, the_ use conpri si ncgpét e step of adm njsterin

YT SEHBEGRREIT 27 RO HIE P A o GRSV B BlE Gpmstaton ofa
thdrineutieatly feffediveClaostiniti afi tadé niedlicamentwioetheimantiri@ redudies itied release of an

inf@aﬁi&?i%ﬁ’ Hg&liag ngffﬂopeci:}cﬁg{melre%?sl‘ec%@m Q's%&orﬂ%gg gggdmltHQhrBQic neurogenic

ostr toxin translocation domain

inflamygtien di al
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85.

86.

87.

88.

89.

toxin enzymatic domai n and wherein adm ni stration of

the nodified Costridial toxin reduces the rel ease of
wa@proopfizsommat i on i nduci ng nol ecul e, thereby rePUTURYPOS080570

synpt om associ ated with chroni ¢ neurogenic

i nflammation. 87. A use of a nodified O ostridial

toxin for the treatnent of chronic neurogenic

inflammation in a manmal in need thereof, the use

conprising the step of adm nistering to the mammal a

therapeutically effective anmount of the nodified _ _
A epo S 13 gredified %SH',"'awt%F‘elnnthFh@aWP‘F'P%& EYeeisamenyifey treating chronic
nebiogéric ddiafpmat@sinan roghoaldinpefti tiereb] Ndhereth thenmbdifieda Clostridial toxin

I | .

coﬁg%%% a@%élggﬁgéﬁﬁ m'drn?ﬁgé%gag V\%@%}g‘.ﬂ% ) mrag?igctgrtlgrﬂj%rﬁgﬁ ?rlld.a Cl?strldlal
tofim enzy@aiic {espinclres 87 BERISNOUS PIIPPSE t8avass sithent whergig @dgistration of a
thﬁébd'uﬂfahlyﬂléﬂ@itli/é)rénioﬁlrduﬁitﬁ@ niRicaMBRPHI e, mdnhedl eBYuces the release of an
|nfra onnqldacna(}/ n%%t%g%\ﬁé ﬁc’ %(r:l ﬁj{amate ?retglg Fe n(':lr%:& ?e%{ngg)%n agsomated with
Chtqm@lnﬁurpmnlmhf@ma@am ment of chronic neurogenic

inflammation in a rramml in need thereof, the use

conpyri Si th d istering to thema
A G Phpcted) o aFH aBn 05 arusReBE Ot HE oGP Pre mfammaton in a
maBhrodt ini oeedl theasef, nthe wiser ednmprising the ditén @fl aBnaesterindi tal the mammal a

thér%upcaﬁypm{w%ea?no@ﬂt o@ﬁ"e%d@hﬂ@@ @to%ﬁ*glalk}bﬁrq 'mm.re%qwhgdlﬂe% Clostridial toxin
Costridial toxin translocation donain, Cl ostridial

coPBSeR B PR PIRLTI BRI IS v GREVTHIRLIHD ARETRei P, @ Clostridial

to>t|rhenmﬂt|<f dertdaif’l ans twhethira hdrhioixiration eﬂmmoﬁlm Clebtadisietokih reduces the
i | | (0) : I . .

B 5, 0, G A8 ) B 55yt 3 i von

”eH@Q?beg'éfﬂﬁ”Unqt'ﬁ'ﬂl arrmatl on. 89. A use of a nodified

Clostridial toxin for the treatnment of chronic
A rt]geu% :nlcqgﬂednélosafme!\?tt%ﬁrp fc%rqhe tr{earrr'%% %f: o rcgnrelceﬁeér?%e%{ hfgﬂammation in a
manpnatain aeetdh&\eaaeéuw cksel Wr@ff'ﬁ@@tthqeﬂ%ﬁr@ﬁrﬂdmsﬁrh@ to the mammal a

thé@é@uﬁdaﬁdef@c%taﬁﬁo@h@f ti‘k%dﬁled %@ﬁl@lblﬁo%@ Q/hgi(éﬁh' thé ﬁgdlfled Clostridial toxin

COHPBH‘?P r?” 0&'08 8@}1 P? alingngfigrg? E&%Eplsl:tgfﬁg%nﬂ%%?%donéang a Clostridial
tox@ esdyrmiatl ddmainend V&lezeywacﬂmlmsmmam theamddifies Glsi@ialomsn reduces the

reIQés%t &aa?plnﬁérﬁrﬁé(tﬁ)g Qn(ﬁchnS r%[]l%pwlﬁé et'h@re%d @dﬂblﬁé raaéylrr%[bnpgssomated with
henmodi fied Costridial toxin reduces the tel ease of

Ch%"c ”ﬁWP%ﬁﬂ‘FdelaHW‘a\“ﬂ’HUC| ng nol ecul e, thereby reducing a
synpt om associ ated with chroni c neurogenic
A ugé lofignrﬁ(gdlfgﬂ C|8erdlé$ t&ﬁr? f(9fthél trggtFHefﬂ' wch%rﬁéhédrgdeﬂlc inflammation in a
toxin for the treatnent chronic neur ogeni C
33l amBRado HiefeRT, athﬂaln*ﬁ‘?aFomFﬁ'S'ﬁ@etﬂetsrﬁ%pr ebfadminpierigg gto the mammal a
th&r@re0tidaly éf@cwéemﬁahﬁtpafm‘e nesdifie CRb@diaNexit, Q/hbﬂéﬁ‘l tﬁamhedamostndm toxin
coFalgrelsreapeut | C lcs%de in |C!%|dg§a|n‘t%§lﬂostn§|a {oma trép hon dorTaln a Clostridial
tot"bﬁhﬂ”@@hﬁ@ﬁ‘@@@”éﬂvr@rﬂ'mﬁ@n'p'éﬁ!ﬁtpﬁi@f W%G‘P‘ﬁi@eddﬁﬁﬁtf'ﬁm taxin reduces the

relgéésbfr br@'nﬁiamhﬁﬁ(brﬂ |tﬁ0@ﬁb§|pﬂﬁ@blaﬁd1n APgtinate bRy lrbdlicAl a symptom
n enz g an exogenous pr ot ease

as&?C@é‘;\%"ﬂtg rof“@ ”glr‘{ag%ﬁé’ﬁ% i ni stration of the

nodi fied Costridial toxin reduces the release of an

A LB LAITREIRE CIBdiEd NGih &4 RP eRbth Ry off g}ﬁ&ﬁ‘cbﬁetfr@&lr\fé' if®ntnation in a
msnﬁTlrr%)t om associ ated with chroni c neurogeni c

|ainBgSdofreregh . tha, Ypee SURPTSNgihF £ %Ry 0139 Rinsiging to the mammal a
thérapeluﬂlcafly)effebih.e dmogattafrthetmaaiffied Blostntial tovéy mbgeini the modified Clostridial toxin
colngIléegm iR ééﬂd@bmm!) 5|H Q%Qtrlhﬂp{oQﬂftra I:I&%tlé’f?’& maln a Clostridial

ri si R St ep o ﬂn1n|ster|ng He manma
to’t"h%’”rzéf[ﬁét!ﬂq%ﬁﬁinl INAATF LLPGNPES BIRtSATH C'Q?P’agerr‘éte ﬁ“ﬁ%l wherein adm'”'s"at'on of the

Clostridial toxin, wherein the nodified dostridial
toxin
89



90.

91.

92.

93.

94.

conprises an opioid peptide binding domain, a
Clostridial toxin translocation domain, a Costridia
W ooosBseymat i ¢ domai n, and an exogenous pr ot PEBES2008/080570
cl eavage site and wherein adm nistration of the
nodi fied Costridial toxin reduces the rel ease of an
i nfl ammati on i nduci ng prostagl andi n or gl utamate,
thereby reducing a synptom associated with chronic

md?ﬁﬂé& %%{?uh& tb{m Lé@ﬂg&ttﬁ&ﬂglea%f aﬁhﬁlamgmgn&fcmg%o%%ule thereby reducing

wher el n Clostridial toxin conprises
a qym@g}asg?ﬁlaﬁfp ‘t"B‘ %‘@r“l?dﬁyrlog%ﬂ'%@fl'a@”ﬂ%'%pept i de order of
1) the Costridial toxin enzymati c donmain, the

A %g;(é) gf Qoﬂédlf‘%?oélgﬁﬁoqalqgg@\(@qge %Hegtﬁfenlt Qfecgg)r%s Bédrgdeblc |aflammat|on in a

toxin transiocation

mafghali 1, ”%ﬂ theeeotl tB%tlﬁedP%PPrF'BStlthee?ﬁ%/ﬂétqdﬁ‘"‘rbeéﬁmg nfo thﬁemamma' a
th@mwafepmtaa@aﬁt & tr@mg@d Bick@idial thén, APk Rindhd@BdifisdCIostridial toxin

com8r|ses a% %pjorEFH%JTlde g dlag %St %ln gae%bos rlgél %martr%ﬂsﬁoca&?r{]doorrl?am a Clostridial

toxt) erymiliti camainoRidrant erxagmog%apieew mqmsltetah@weweg@ﬂmw@tratlon of the
md¥ifRl EASHicfd eHPBRuSst tRe Rchst N R iRt bR indli@Xd Reuropeptide, thereby

mati c domain, 4 i oi d tide bindin
oAy SRE 2B 5ter i afror e Br o B TE o n. ¢ he
exogenous protease cleavage site, the Costridia

A 'ijQé('of] al rﬁ@tﬂ‘%ho@@éthc@& tmrQhe @aatméﬁt 9 aﬁ&ﬁd Qétﬁ% etnfexllhirbmmatlon in a
trans] ocati on domain, the exogenous protease c|eavage

magirpal iy RRedaiBEP i P afser BRTRISER PRttt CHGHETTFE tPhe mammal a
thedipentichipefecivdenoiuntdif thg nehalifiad CloswidialGyxi, de@inasd mbdliiel Clostridial toxin

can??fs!eQ %rcﬂ)li'b% &%E%Bﬂdl%’%&h 5'&%& %ggggﬂqgng&%{&ﬁaﬁnam a Clostridial

eavage sSit omal n
toAmengnalstdomainannd %@Xﬁg%\@zwa ate QRvagarSieaad BN g miRisiation of the

mdfifie8 CiRtidial tohE FeRl e sttMEreRPsc0df @n mmamdm)nhmdmdm@ grodagBhdin or glutamate,

thelrgb %Qd%ﬂuﬁ%%gr%".tb% assa c%'f‘élggwnhpﬁr%%llc%g ro ae%lcequ}g hl n, an
norpnin, a nociceptl or a em)rph n.

94 The met hod of 93 wherein the enkephalin is a
The GHetRRK&EM 1, vher@inMBE wﬁﬂh@@'@iﬂstn&al @)XW% %@@ﬂ{ebnammo to-carboxyl

, Met, -
S PalEP R By A e rC B (258 <BBD RGBS e g proease
cledgesde, BEQIdsDidHOoxhAransloGHO Hmm@théﬁplo@@)ept'ﬂedolmmyGwm 2) the

Cl&ftrldgﬁtoxw'éﬁﬁ dic Baﬁalﬁ%@gxog%é gﬁ)téa§e ae%@gltepﬁle Q% eptide binding
epti de pept i éb

dog’pln t%/_\mms@blthtﬂ]eB:erflog%t)ongdioma-rrhe@n@ﬁhqp&nlcbﬁ)e@@e blndlng domain, the
Clodnetizt faninttiaesi@al2ddqpet, treesxogatpus ﬂeﬁamIMamltd&nd.th]aX;lostrldlal toxin

AR oA LG ISR G
eXaFfNALS RIEieERs Eeayadeotitealip hdPsHidiabexin t’?QSIQPPt'@E@m@ ﬁUhe§7OStr'd'al toxin
tra@§Tbda€oraddneten lhel&og@(fﬂjﬁﬁrow’ébéiﬂeﬁ/aaa slteﬁfﬁe@osﬂﬁﬁléﬂ&xﬁr&ﬁymatlc domain

an% trf%%‘.oﬁ‘ Féeq) 8"%% (%%%he%lé\pd(??é)émgémsrﬂo%a ion. o%maln the exogenous

pr%t@ﬁSd@'GiVé@E Sttﬁ ”SEJQOIdD’eRme bygling siginaip aa¢ FM@OEIFHJ.@' tOénﬁmmat'C domain.
acids 6-22, amno acids 8-22 or am no acids 1-22 of

SEQ, | O, or amnag acids 1- am.no acids, 6-
ThE sSSP S Gerlat Hediad 45N Pap e (BRI 2 B4M22 pepiide
an@@doridrghimen leadbrigfin, @3lynaprér, @inacicdpéin eradiammrgin.n i s an
endonnrphin 1 or an endonDrphin 2. 99. The nethod of
wherein the endonnrghln onprises SEQ | D NO.
Thgl-:n@trroé o'(@ vBh\?relrl@G enlﬁerpg IWéf ﬂ&au Stfkegr:}balln,va1 Fyeqqlﬁeqrﬁ@ a Met-enkephalln
MRrGIdargifietrenkephelimddRphi n- a, a neoendor phin- a, an
endor phi n- b, a neoendorphin- b or an endorphin- g .

90



101. The nethod of 93, wherein the endorphin conprises
SEQ ID NO 64, SEQID NO 65, SEQID NO 66, SEQ ID
WOIN09BFIISBEQ | D NO 68 or SEQ ID NO 69. 102. HEEBUS2008/080570
met hod of 93, wherein the dynorphin is a dynorphin A
a dynorphin B (leunorphin) or a rinorphin. 103. The
nmet hod of 93, wherein the dynorphin conprises SEQ ID
NG 70, SEQID NGO 71, SEQID NO 72, SEQ ID NO 73,
95. Th§§@tﬂo@o‘?\@ Jh%re.rﬁﬁ@ehl@ph@g (cj‘Zr?%ls%%@E?ng}@ 8Z1GSEC§EQ\IbD53 SEQ ID NO:
54§EéEPﬂPN© %1 SEQ ID NO 82, SEQ ID NO 83, SEQ ID
NGO 84, SEQID NGO 85, SEQ ID NO 86, SEQ ID NO 87,

9. Th%%gtrg)? P@Egﬁ?rsna%%é@ﬂ\%g% |Ba%%ﬂzgg &\g&g)% %@A%Ppepnde (6-22), a
Bﬂé@@neejm@ 29or a §AMZP peide (942) SEQ ID NO 97, SEQ ID
NO 98, SEQ ID NO 99 or SEQIDNO 100. 104. The
97. Thﬁ@erhog oP%S w%érew'}ﬁe gAI\WZé pe%tlgeo(golmg)ﬁg L Ia?nénonaé;{?rsgqg;acrﬁl (t) Ia(gds 6-22, amino
acigp 8§2meammp@ptﬂ$ 6@2 @f SE@EBD Nth§6 ragtineoadids f1-1@3amiph @eigd Br22, amino acids

8- iizgg aﬂfgﬁ)ia@@ﬁ’tﬂéﬁ of:QEfg iD ﬁ@%ﬁgﬂnb @mm 14 Qhnino2kefds b22Nédhino acids 8-22 or
CdeET%é ol?fgg IDé%qu B 123@6“? BC'% 9%_(?@'”0%68 I8|32 or amino

acN€)1 -2209 SBQ IBROQ: b axo a_c]_cB 1- M)émm’d)'haeldsrﬁﬂhmjmmj ad¥$, 8-22 or amino acids
1 %%@bﬂDtl\I@ GQOP%IE!) gél@é 1 li@)éh{hotarcﬂgglﬁcﬁﬂlh@gh&% at alnﬁho acids 1-22
A translocation donain, a NT/ B transl ocati on
Of%%?ﬁ‘ *81-BoNT/ C1 transl ocation domal n, a BoNT/D
transl ocati on domain, a BoNT/E transl ocati on domain, a
98. Thggr{r?‘gt{oﬁ’& g?%k#ﬁﬁéa%@f)%gﬂgﬁlr gknan gﬁgrh%—r{)%tl ?ﬁér%%ﬁg pﬂlﬂ 2.
transl ocati on domain, or a BuNT translocation domain.
99. Th@ethodiReo3TRhERH tRf erRdmorphif kehristHSEQIDRDF 6 TbrHEQ IO 63.
enzymati c domain is a BoNT/ A enzymatic domain, a
BoNT/ B enzymati c domain, a BoNT/Cl enzymatic domain, a
100. Ty NEIhDd eoh 2§.nwidrein dheneridarphia oo @hisrez wnigoerdotdned. ren epdorphin-B, a
n&;@hﬁdr&,@gz)ymddgrpq@mal n, a BoNT/G enzymatic donmain, a
TeNT enzymatic domain, a BaNT enzynmatic domain, or a
BuNT enzymatic domain. 108. The nethod of 83-85 and
101. TR9method whits @hereinffee @logbincawpixesSEQID NI €d V(@ IBNOe6s, SEQ ID NO:
66 SEABINP P { 180VARAR sELlIB NGRBg | Nsect papai n
cl eavage site, a crustacian papain cl eavage site, an
ent er oki nase cl eavage site, a human rhinovirus 3C
102. The aietimd eof (A3 avaga mbtc@norahihmamyembeinw,iar dgnoddBin B (leumorphin) or a
rim;;@klﬁase cl eavage site, a tobacco etch virus protease
avage site, a Tobacco Vein Mdttling Virus cl eavage
site, a subtilisin cleavage site, a hydroxyl am ne
103. Thd RaWa@6f I3, vRereid ltheddyhappia $Bmpriseh SEQ&DENCSimeSEd.QQNOThﬁ SEQ ID NO:

7AedROg Q5. ﬁgﬁg&wg E}’Beff'sEQ |B‘?\ld‘%r 'ﬂsf Eé‘g‘r?%l °%7. sEQ ID NO:

I'S associ at acne, an ac Puler ur n,
73 rPER PPy SEQ iR HPas®k SEQHDé\tﬁbéﬁaﬁ?E,Q tD @0 82 SBRUBNCE B SEQ ID NO:

sABERS IbNG 1g5SSE@ID ARG SBTREAND A8 asih #Y 1961 88, SBA ID NO: 89, SEQ ID NO:

o, S AP R s PN 5:5h B 987 by I 0. g5, sea o no

9. HE IDING: 93, S IO H8s 8BS d) N&: 8%dr| SHG HDiNO: 180.
cervicitis, a cholangitis, a cholecystitis, a
chorioamionitis, a chronjc obstructive pul nonar

104. TEﬁ %g@% (@:@jﬂjerel%‘trz(?| rPo[cHS%qn is a no(_c’;maq) llnl%K nociceptin, % neuropeptide 1, a

neuropeptide 2 or a neuropeptide 3.
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conjunctivitis, a cystitis, a conmon cold, a
dacryoadenitis, a denentia, a dermatitis, a

waleroamssayositi s, an enphysema, an encephal i t i BCT/E@82008/080570

105.

106.

107.

108.

109.

endocarditis, an endonetritis, an enteritis, an
enterocolitis, an epicondylitis, an epididymtis, a
fasciitis, a fibrositis, a gastritis, a
gastroenteritis, a gingivitis, a glonerulonephritis, a

Tﬂé 91%%& bPe3, AnBRAT the ﬂbé&%ﬁ%@corﬁpr@@s"%ﬁb% f0: 801, SEQ ID NO: 102, SEQ ID

dradeniti's sugpuratlva gressure an
NPI &0% SEQ 19 NG AP+ RPN Wéiﬁ%%%ﬂ NG: 108nSFR 4R NG 107, SEQ ID NO: 108,
SE@SD siCan@®or SE@ IDMNGergo.i tial cystitis, an iritis, an
i schem ¢ heart disease, a keratitis, a
kerat oconjunctivitis, a laryngitis, a mastitis,
Tha stesiodiof 193, wgerﬁlgﬁheh@iqs;rlglal X|ﬁ§faa§j@<pq‘u@n gwﬁpm BoNT/A translocation

déraaimadr m/mransabcmuc@\ro@hﬁm a BoNY @i tfahﬁocaaow@ﬁearf @i BINS/D &anslocation

dcg% S t b?NT/e tr%ﬁgocah ?dmalnn aﬁgg\ﬁ /IE leéms‘ffl catlon J?)?natnt IaSBoNEHb translocation

Steocho
d@mleo@éfﬁNa traaﬁom@redpmw%a PBaNdntranstoedtion siomarm Qt iat BT ganslocation
dbadigreatitis, a Parkinson's disease, a parotitis, a
pelvic inflammatory di sease, a pericarditis, a
peritonitis, a pharyngitis, a phlebitis, a pleuritis,
The patbochofifi3t wiereia ther @edtiidial xingenpyneesit dbmédin &, a BoNiuA pndyimgtic domain, a

BQNﬂﬁ%InWQ Hbrhéﬁ 'a @ol\ﬁydlﬁgrl&lyﬁlgﬂlct doﬁwalr@arB%ﬁWMHz%ét%\b%ham a BoNT/E
arhinitis, a Sagfln gitis, a sialadenitis,

cRAYRALg fqreain, 2 RaM. PRYEBYGPMas A RANTTG F%vaat'%%mm 1 EeNT enzymatic
démdig rcEaN Ttdnsymagic tienalh lvd a2 IBENT andyeatsyoneini.t i S, a

t hronbophl ebitis, a tonsillitis, a trigonitis a

tumor, an urethritis, an uveitis, a vaginitis, a
TU%@@WP? ©f 83-8%and8%,91, \Wh?ie@ thSPBOge‘FP\‘é %ﬁ?ﬁ@c?'%f’a%@tgls a plant papain
cMéb%@@lsiﬂa tahengaatﬂa@gua&le@vagafdutarm&hst@aan §apammwageeatev\art Bnterokinase

rthrlth % p 110 mhereln g
cleava e .slte, a humanT InOVIrUS I‘f) ease ceava e site matn en erowrus 3C protease
art i'S IS a nonoart S, an o goarth

clpwagaﬁltehsautqhagco q!quwrusrln@tm@ Rlealagé site] @, Tonpnep e l\ﬂqiiténg Vlrus cleavage
sitf b Bﬁ5t|t|é|r$cléa§/a§é13|t@l«|$ RydkdXPHRAR e GlcaRAS 8itdd br @Caspase 3 cleavage site.

non- aut oi mmune di sease. 113. The net hod of

wherein the arthritis is an osteoarthritis, a
Thédeethat of G0-Af t Wiar¢in she aeqrqgeeiniimflammati@p?atdﬂsmiaaeot With &m g¢ne, an acid

ré'ﬁuﬁﬁ&hb&rn aérjr' erhén'néns éﬁse%@@rlﬂyé&@ﬁé aﬁso.ﬁtan%tls arggllt'ﬁrrtls aan asthma. an
pseudogout, or Still's disease The met hod

113,
a\Rﬁ@?%‘?fﬂSﬁt ﬁ@ aélwﬂraweofafqrqiﬁrof)gglﬁgyth § tar]aphgﬁt!gypdg(?rﬁblohtls a bronchitis, a
berpios) dydahder s catditiseactliav eisedsk béllumls,(é?@rmém 2 cBgm@l‘tlermbholecystltls a
| | . pa: |
RBRALL S b0 SIREREPILIS B G, o o
ceniwsidls. gr stitieh@erceamse a il‘i‘?cry‘l’ﬂ‘ée”i’f'ét ﬁ’od’e@F”tBO agldermatms a

derm\éﬁ’dﬁfyeéltl’!s ta.hemawsémg,esmi@céﬂhfal.tanméndecbrdlﬁs ab $AdInad@iE, an enteritis, an

n aut0| r.de hod, _of .. 115
er\}v\ﬂvﬁrocolliil {1 |con IS an eplgc(jj){ml{s a:lfascutls asbrosd;s a ggsttrltls mﬁﬁ\stroenterltls a

gipieity, @@ﬂonwul@ﬁghrﬁlgp%@lpc‘rsit@ abrad dinasre adieBasitisl @ hidradenitis suppurativa, a

h@h%ldé&tﬂﬂ&‘au@f arl:héitls hehRintindtég o twelnﬂlllﬁ(?éﬁsﬁ‘éncé San interstitial
nc

ot Sh e ST B P SRS PR A St p oot a masis
aamedtidityy & ymaiingitie, @ ARGpboliansyadrook nisymieonire | gt inigraine, a myelitis, a

rROGHIR, aaﬂwyé’éﬂso'anm%shea‘?la%etsltys’arﬁeméﬁgllﬁ’é WB@phbnﬁeran orchitis, an
éar di sease, bul I'ous hlg |d, a cel iac disease,

O%ﬁ%ﬁ%@“&ﬁ . 28 é)gggopeglac AP BﬁtF?}o eftial{}se aB lﬂtlt[llso ﬁaﬂapcreatltls a Parklnson s
didesseas Epa(dfi@:’l}) pelac dhflabeb®sy diEédset alpetigapiitis] a( poflis, apharyngitis, a
r SLu syn "

@?@%gg% p|e9§t'i a| g %Q?ré érg%t@r ¥ &%&%@ g rﬁlﬁty Sa pyelonephritis, a
p%ﬁbﬁ'ﬁt%’h@mﬂ?r@eﬂﬂrhtl‘}'t's & ?ﬁ'%lﬁe‘h P*@P%e@@pi)ﬁ'f‘%ﬁ'tlsva spastic colon, a
an idi opathic thronbocytopenic purpura, an

i nflammat ory bowel disease, an interstitial cystitis,

a lupus (including a discoi9d | upus erythematosus, a

drug-i nduced | upus erythenmatosus a | upus nephritis, a

O}



subacut e cutaneous | upus erythematosus a neonat al
| upus, and a system c |upus erythematosus), a norphea,

W@ 2001053390 e sclerosis (MS), a mnyastheni a gravi BCT/ES2008/080570

110.

111.

112.

113.

114.

115.

116.

117.

118.

nmyopat hy, a narcol epsy, a neuronyotonia, a penphi gus
vul garis, a pernicious anaema, a primary biliary
cirrhosis, a recurrent dissem nated encephal onyelitis,
a rheumatic fever, a schizophrenia, a scleroderma, a

stg}ngﬂrsegl s§n0§|y Q q\rt@ﬁ%mtl@ d %H&l§é€%o¥'téﬂo§yno@tlél %StﬁMHbBbtﬁébthra tonsillitis, a

a vitil , Wherein
trﬁ@’ﬂ]?%@&ﬁ“% a\”rW ef”éfﬁ'ﬁsﬂnl Uyeftis. & vagiaitie P yeedlitRi R Vél\"f't's

i nfl ammat ory nmyopat hy. 119. The net hod of 118, wherein
TEQﬁFt'hQJ J)f%mt Mé(e.ﬁ%% R@E %genlc%nf%m 'f SWIE 85@69‘3!&1 @B aﬁ%rthritis.
I'nclusion body mnyositrs, . The

nmet hod of 80-91, mhereln the neurogenlc |nflannation
The&mahed&r 13 ehewdirt the artivilis BW rhdriosrthrilig, bin olldvarthret e d pokarthritis.

120, wherein the vasculitis is a Buerger's disease, a
cerebral vasculitis, a Churg- Strauss arteritis, a

The peiypddfullD.véer<n tha artleiys israniagio-ivmyagydliedaad preerrncautoimmune disease.
vasculitis a giant cell arteritis, a Golfer's

vascyliti.s, noc nl.ein r pur a . " N
TH pisiod 1t1Pvi”F|§e}e'\’)aE%ﬁft rfcg'iss,'? 4 ‘%ﬁ‘iﬁg@é{ﬁﬁ Yirgdggleid grthritis, a juvenile
idinpethis@cfiis ;2 geotigarthrits, bisperdploanteergihyta gqut,@ pseudogout, or Still's disease

polyarteritis nodosa, a polynyal gia rheunatica (PM@

a rheumatoid vasculitis, a Takayasu arteritis,

T%@l@tﬁgq of, 11a,rvg’ﬁmlrbWﬁﬁg@}dgloarwatw%a%ﬂ(ﬂwgﬁpo%l|t§1a reactive arthritis
(Rditerrsedyndrbine), a esuriatedrihgtid, aif bstaropdthio Arthriis asseoiated tvitidl infiarbmatory bowel

d@ia%@a(‘vvﬂ#g?ghg%e olégehc@éﬁsésgé hod of 122, wherein the

S di's ermatitis, an eczemm, a statis
dermatitis, a hidradenitis suppurativa, a psoriasis, a
ThOFRERA P80 1S WhereMdBhE n‘ﬁuroé&ﬁc infiv@matRihhie hs&fcialed2with an autoimmune
dISortéreln the eczema is an atopic eczemn, a contact

€CZéfm, a xerotic eczemm, a seborrhoeic dermatitis, a
dyshidrosis, a discoid eczena, a venous eczenmm, a

TRE FidBbd b $15’1Wh@r%tn| th© bibifhmuRe @%Hl”d@ﬁjﬁrsﬁm&h%|a§t0|n%ur%rhlsorder or organ-
aut oeczenatléat on. 125. The nethod of 122, wherein

SRYGEC BUBMTYOP disprdery pl agure psoriasis, a nai
psoriasis, a guttate psoriasis, a scalp psoriasis, an

Th@?ﬁ%fh%@ opﬁsf?ir \Nﬁéﬂe§ thé"atﬁ&ﬁwﬂh@&s@rﬁ@rﬂk AR Iats,mte grssé"}ﬁ\nated encephalomyelitis
(eré) roderms psoriasis. 126. The net hod of 80-
e

2h W@O%&%@?@mae Ef"ﬁ'igyaﬁ’?Té‘f"i BWPSPEO“B.'Q%IP%&XnWTFI (APS), an
aatoig@sine Glemblytd brdhia darsGutdmmuné%'épat"f'hearrretjtbmdmmé i ,ear disease, a

b\\kf)}"a% ﬁérﬂptﬁd&% g%@ﬁe{c% é&\?es ta' ér}r%gasdal é%{) fﬂrg‘nicagosltr[f_ﬁﬂ/é %Qlln%nary disease

di sease an Infla tory
(GRTHoOBhetese ity akes] ADPHE N ARIFHfRe6ry CHRETUIP' sydrome, a Graves

dick3BNa Sumalﬁeaﬁ@sﬁﬂroﬁﬂé (GBGWa&HdsMBw&ﬁ throitis, 2X¥AVEYdnbis suppurativa, an
Chr.oni ¢ Neur.ogen

|d|ﬂ;?§tﬁgfcqerf)mbocl){topemc Pr‘pr ura, an infamma or B(allveg |seet\s|eo£\]r% ln%rs%pgl cystitis, a lupus

es are provi
(I@cégﬂmguaﬂlmldém@uemtf@n@mwuarﬁém igdygled Hu@m eryHﬂﬁ@ﬁ@Mgatllwus nephritis, a

suHaHﬂJtE clitBRo8S RP& é}flthérﬂzﬁoéug‘é%t)h&é‘l lup0Os, %ﬂ&'a‘é@éferﬁ@%%tl&] er@thematosus) a

ear O|@I nq p@$ose wi.t h rheunmatoi d ar |
m8 -afn§"0P°j i eﬁ?s'sst( n8s8VAMF A Png "NOBH %u 8| tcolepsy.
nelgtreyatiniees pemmabigusneligads, rmt pestigidus rosgmiaralpraweey biliarg cirrbosis, a recurrent

dgé@nlﬁé?eocgﬁc‘épﬁa%n%wsogerﬂétﬁndtlgffév@mgagdhf%ephra_rh@ IRIBBYdrPa, a Sjvgren's
treat ed ocal” adm ni stration aconp05|t|0n

SEYr 8 er‘?@SVHOWB'd? Yasedtigybatiligh-al toxin as

The method of 80-91, wherein the neurogenic inflammation is associated with an inflammatory

myopathy.
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di sclosed in the present specification in the vicinity
of the affected area. The patient's condition is
worepsssed and after about 1-3 days after treaP@BNB2008/080570
and the woman indicates there is reduced joint
stiffness and swelling. At one and three nonth
check-ups, the woman indicates that she continues to
have reduced joint stiffness and swelling in the area
treated This reduction in chronic neurogenic
flammati on synptons indicates successful treatnent
119. TW etheR ©f dEhpBsien B BB ryeratiyosliar Jesnatenysttisi 4 iplusion body
miyosttisnor afpadintybsir t ype of | ocal administration of a
nodi fied Costridial toxin as disclosed in the present
specification can be used to treat a patient suffering
120. The BRIehe $RIN, Wealeid e mperoganiq iflammations assosieied métl awpgcplitis.
any nmonoarthritis, oligoarthritis, or polyarthrltls
121. Tﬁe {nﬁthoé ‘of ?2(9 W Peint tﬁ??/%écn[tlstlé% Bt}eé\éresndlf.%aaslra,?%rogrebr? hvasculltls a Churg-
S(ralﬁe Iatt@ntlﬁga emqqlqbgmenga apepapplial ciysglohudreami¢ vasculitis, f?rgllmt gell arteritis, a
G()E‘{fﬁt\/gfcuﬁlssé/ Hgﬁ&%):honmdr;ﬁﬁré G @Bérﬁédsﬁlb@,va%ﬂﬁlt%r QR@\I\/&Haﬁl disease, a
arthritis a

MRATSE'e pﬂV%f%H%ZD ?Y?”%&ﬁcaetpo' Lségss 8‘)"}05%( %;PH'WV??% rhed‘é’li‘f'ca (PMR), a
rhps@atddyesnu|itisor T8ayddu'ageritis seaséegeas 'swgedrluloagiosia.
bursitis, a rheumatic fever, or a tenosynovitis. In
addi ti on, S)ystemc adnini stration coul d al so be used
122. Theymethad Afi80%d r whereln teIngweeenirdefiemmatiotss dstorkigr yiith g s isorder.
to treat chronic neurogenic inflammtion. [0232] A 58
[ .o S e
123. Tp{ee ﬁ%h%g%f 'Tg% S,Aé%éegrg[h%& M&r@er g n%”ﬁ?t%grgen;gﬁ%ghg a statis dermatitis, a
h'dfafj?”'@lﬂ”?@/“atﬂa fI¥5cas r%é‘feérqfrﬁ RESOENEL- t he breat hi ng
difficulty is due to chronic neurogenic inflammation.
124. ThTehr%e{r]%d fl 1S2t2t v(/r?earlélr?%ebe\ézesnb(slts %nma oal Ie}ézeb a Iarc]:grqtaac eQoelrjnsa a xerotic eczema,
adnmnrs ion a conp Sit T on ¢ Si ng modr 11 e
aCraparrideidi dermatitisi ra dxshdirczﬂ,sl @s@l@wlqh etcwapr@yemus eczema a dermatitis
h&ﬁ&ﬁh&hcaham&mnﬁhﬁsQﬁbhﬁméaﬁmﬁﬂﬁﬂkhlOn i's nonitored
and after about 1-3 days after treatnent, and the man
indicates there is inprovenent in his ablllty to
125. The mathbd of At22 owlereaamtihe tphoraeis mplmmm“qug nail psrias a guttate psoriasis,
s% Es%hgssrs Bh‘%e@@p&%‘é.é Q%ﬁ§ul5ppslaﬁ‘éé% brlmlreg)ﬂ?rgdermls psoriasis.
breathlng This reduction in a chronic neurogenic
i nfl ammati on synptom i ndi cates successful treatnent
126. Tiié trfetHoll @f GOIP,0®hdréio nheC odpdgesic rgflaaniaioh fsi asdoditas ivith di galkstrointestinal
&8§ A simlar type of system c adm nistration of a
Tfied Clostridial toxin as disclosed in the pr esent
specification can be used to treat a patient suffering
127. The afBtHldr &N126, A@uiePI 8B gastraihtbairBmdis@derais MCirmaee baivéiNdisease or an
|§hm §%Pquaa bronchiolitis, a bronchitis, an
ﬂ Sema, o a laryngitis, a pharyngitis, a pleuritis, a
pneunDnltls arhinitis, a sinusitis, or any other
128. The/ RBth&d oftis Oftiefeir! tBS PRAAMAOY b@W&IQsK&j@Fohn k Bis@ddiol hPheerative colitis.
admi ni stration by inhalation could also be used to
adm ni ster a disclosed nodified Clostridial toxin to
treat chroni c neurogeni c EXAMRLE®ti on. [ 0233] A 67
year ol d mal erdLagheseehbhicedfRdgaRicMmMEpThition conpl ai ns
of muscle soreness. A physician determ nes that the
soreness is due to chronic neurogenic inflanmation.
[0230] TTies iatinwing d)(ﬁﬂaaléedareb)prdvmaI byadny nif Stes@ibingnspacific embodiments without
intendig]&) tﬁé &Bg&&%lh\%’np& iffa 8}{' ed Costridial toxin as
sclosed I'n the present specification in the vicinity
of the affected area. The patient's condition is
nonitored and after about 1-3 days after treatnent,
and the man indicates there is reduced soreness. At
one and three nonth check ¥ps, the man indicates that
he continues to have inproved nuscl e novenent and
reduced soreness This reduction in a chronic
neurogenlc |nflannat|on synpton1|nd|cates successf ul
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Clostridial toxin as disclosed in the present
specification can be used to treat a patient suffering

WO e@i08335@nNni ¢ neur ogeni ¢ i nfl ammati on associ at BAT/WE1008/080570
an inclusion body nyositis, a nyasthenia gravis, a
pol ynyositis or any other type of inflammtory
myopat hy, as well as, a fasciitis, a fibrositis, a
myositis, a neuromyotonia, a tendinosis, or a

[0231]t R%g QQérto'loSfemLIQ d%gr%stea Q/ﬁ]h rh%b(rﬁgtglmaﬁhrﬁig %rﬂbéﬁté a‘tjéllq%tlﬁ%g\l; Qtd swelling.

used adm ni ster di scl osed
A phymlej’sfletermlrgp ttﬂaémen]opbsttffp%s(itane vshng sl rtg)g@rﬁple neurogenlc inflammation.
The woinérh anraateday. lo¢aD 28HihistetioBd ayeatposilich doeipeibieg dinagiies ebstridial toxin as

dlsclos:%%t rh tt%l%%n?%%%%éuoﬁruﬁ ‘?ﬁé t/klﬁ ;r:] 81“3% ‘r’)alffg(’,sted3 fare\ﬁlh eﬁé' ;%Qlent’s condition is

det erm nes that
mO”'t%ﬂﬁ’e@ﬂ ?fffr jagow fle3 dayscf rﬁrﬁét”ﬁ@hlab‘béf}ﬁ WOt I”Qﬁﬁﬁ% F'I?he is reduced joint
stiffnesbhahdVenETRg.1 At t;rteeﬂtdetdrebyncwstrem Gl thg Wndnﬂﬁd’@‘t’&ﬂﬁétsshe continues to

have ré?uceprjg‘lrtatrsq fn Osg a(r)td sweﬁOrrpo Ietargntrea ?(Er IT%’snr%ducPon in chroncljc neurogenic
oxin as re

inflammygtoni $yimptoanisondicatere Sp@ewémtreetrrmhe\uthutbe cmepcrrﬁmntcz@rr\edsmg a modified

ClostridiBttoh.t RlsirdBPbe ér Igcéﬂabfrﬁln@frét%ﬁ ot‘ EWW‘E@tlosﬁHQI k1§ as disclosed in the
i ndi cates t r is gZIn

one
proserf BEERIGPEE it EHERITbE, FRE TN THBERALBGopREHE Mammatin
associgthe vdthidny mowesrtmits, allgesethdtismoe polgdrthribiy, satthes,. e.g-hiosteoarthritis, juvenile
|d|opat'f1f§dé+ﬁ1§|tlsorkebtrb %‘\nﬁrFﬁQ' 5§ srbg y%ﬁﬂb&atﬁf‘&ﬁﬁmt ér@@losc‘i g{rgbmlltls reactive

i ndi cates successful treatnent w't NMPoSI
arthr|t|% Q?ﬁﬁte sseyﬁaroge)‘,rﬁaqrpp%artt@%ﬁnterqﬂ)p@'c a(rtagétfsnass%@ed[ﬁv!tthtnﬂammatory bowel
diseast \WuBipelé disy=st enBehcaliBeassf 4 &inbwtis, gut,gpsamddydut,ad Still's disease, as well as,
a burs% %%L(%dngitlg everoeﬁI eﬂeﬁo%yr%vﬁ’g | ﬁ’n%‘é&'inén” stHe% (pgoqrﬁr%ﬂatlor% ?ould aISé) be used to

I catlon a patient su
adm'”*ﬁ‘ieb?ﬁj'éﬁ?séﬁ Wd'ﬁ%@'éﬁéqﬁ"éoﬁ’ttf’ traah?ﬁton'é ReyRgesKiinflemaalipn: h
any vasculitis, such as, e.g., a Buerger's disease, a
[0232]Cﬁr5%br aarI ol<?/ Ice%laI tncl)ssed Wall'tcfl% Qe logskgrliljlcl ne qn]e\r?r(]jlsggssee(?:bngl) complains of
cry I nem arteri
breath'@g|cﬂf@w1t§$ Vadweicipm pgternanqqetﬁ@tclhe gm?@mgeqjliﬂc@turlspgpgto ghronic neurogenic

mflamrhytﬁﬁr $ ﬁ@ﬁ’nbﬁ Is\fﬂebﬁéd B?%téltrﬁléallﬁby iftrd6aMRS %Kﬂmn@tr&%ﬁ%@;om@osmon comprising
ar eri
o moff G BR R H1rE4 RS b SRrBS) STy ceiion s moniored

and after phewirfed davd aftastedtnentsandathd aleayiadicatearthere iig improvemest in his ability to

breathv\é&e&%rarﬁ ﬂfe@%&rﬂmﬁé&'uﬁs tAe rﬁ’é’ﬁl |,1d|@a?es A5 %E&ﬁ.h&és% HAve improved
arditis, an endocarditis, a heart di sease, gh bl ood

oreathpg o J5/ SlUctR 1 8 SHGRF SeHEETC HREWRRn SEPRIyB igieaet puccessil reatment
with thpesrmeaitidh tonsprisiag pidogified Cestridialpyyire phsimldr typs of syrsteauc administration of a

mod ifieJ]élﬁgmcﬁﬁ I'Hxﬁ’palstcjls%lo?eqola%r@ Qréeﬁ? snp\é tlgA ganr%l {oatgagpg‘ Sglent suffering

rosacea conpl al ns ness YSI Cl an
from cheanisr R§URREENIE Haflamnppdion agsreted; \glttU g8 qsgma-,raogroachlolltls a bronchitis, an
emphyB&tis, GgeRhditis, Abhapigris] ®pleuritiba ﬁ&!ﬂmbﬁltli aerhies alynhukios @k any other type
of chroacme?npllrgttaFyaCﬁSO{d(’;e)r( Ialrrltcaggpc()jﬁs Iagjrlnl(r)t%tra |on r}‘/ItI I Ire]\gon corrBdallsfoI beedused to administer
a dBC'Q%?éGnqdif'G‘éﬁloetﬁd'ﬁ|ﬁ0>t"hfé twathhmntcytewf)ngenf@ht@@t)red ar ea.
The patient's condition is nonitored and after about
02533 7 R S TR G PR BRI SIREE oy
deterrrwhaedkat dips sorerees fseduei th dhaic esuropertc inBanvoation.ndés nteo ih&reded by local

admm%@bﬁ’%@@o%b&sﬁmh OREpREIRY rae%Giﬁgd IGSARRRES thiH BT QMR GN the present
in a chronl ¢ neurogeni ¢ infl] ammati on S%/%Etomlnlcat

specificafir 868t iF ity A heireiedpior- tTHE PREHRPDDNHIgH'S QRperpd prfyeftr about 1-3
days affeictrdatreht, Gnd ster mah @adicdtexihare is\resliced| sarentgspert ohe hatttee month check-
ups, t%l @%rminﬁtcé@g 'tt%? choﬁtln[]@sdtof Ha@g r%ercetdrrlntgéc@l me\}eﬁteﬂt & reduced soreness

l osed 1n t e present specification can used
This reduglign i apqur@n@eu&gppléﬁnfﬁgtmpww%||r}§I|Cﬁl@§|,sg@;@eﬁfl& treatment with the
i nflammati on associated with an acne, a cervicitis, a
dermatitis, an eczema (including an atopic eczema, a
contact eczenmm, a xerotic @8zenmm, a seborrhoeic
dermatitis, a dyshidrosis, a discoid eczema, a venous
eczema, a dermatitis herpetiforms, a neurodermatitis,
or an autoeczematization), an endonetritis, a



glossitis, a hidradenitis suppurativa, a keratitis, a
keratoconjunctivitis, a nmastitis, a psoriasis

W@ eovelossdsing a pl agure psoriasis, a nail psori aBCEUSH08/080570
guttate psoriasis, a scalp psoriasis, an inverse
psoriasis, a pustularpsoriasis, or an erythroderms
psoriasis), a scleroderma, a statis dermatitis, a

stomatitis, atonsillitis, a vaginitis, a vitiligo, or
compo"élltléfr\"l:afﬁﬁrlblﬁg alnﬁbdﬁi@g 'CIidSQi'aral §)¥Iﬁt %”é.ﬁ%na@%b% ﬁ)tchlaatdhﬁnstr‘éﬁ’d” (5* a modified
be used dm ni ster di scl osed

Clostn@'alotgpp laaldg_,plo§qsixlp rlihq pressnt a@ecglﬁzfxttgﬁlcen ke lhjls%@ntirq?t a patient suffering from
chroni¢ Inélragamit intmmdtio2 363ocihtedwithear inslusiof @@y enyakitegaas@dthenia gravis, a
a

polym sﬁpogng%ﬂ)&?gﬁé éﬁ@'lﬁagr}] aﬁ%gﬁnﬁrggg ﬁ/@lgggn r@s!cbtg éﬂbr@{]t‘ﬁs a myositis, a
neurorpyitaRiag A derdlingsis (e & terdlogitie  indekiers sy demie aFmigiskiation could also be used to
administef 4 aiBAReH ATddifiddiElodNE foxinSto tréf @hhic AYursysicamMamalation. by

i ntravenous adm ni stration of a conposition conprising

a nodified Costridial toxin as disclosed in the
[0234]pAeSereer elpéamdlé diagnased with @hpratStrenss' astegiedimplains ¢f gvheezing when she
breath8® nhtdw;/ﬁgarﬁﬂ‘éierﬁfrfeg rthaakﬂﬂau\khéezﬁg (?saé(éia @f dhfJnict ﬁe@ﬂiggr‘ﬁ@ﬁrﬁlammatlon The

el s_a redu

cate
womar el Y Bl s HEVHIs T CHB CHigh S 4P REAon APmghpe 2 modiie
Clostridinldoxim pe discloset [in thh @cdsentppecificatonwoierpatigndts certdéien ishraenitored and after

about S'@%a?@%ér%@%ehp an@‘(hee \chﬁﬁéﬁclﬁﬂcéi’&dtﬂém gﬁ@'noﬁ@ﬁg@r @%eezmg At one and
diarrhea. This reduction in chronic neurogenic

three et ah%?éiuP%ﬁh%XYﬂ‘Bi"bWﬁ'c?tﬁﬂ nehehesstd depead Mipeter Wanrgfbreathes. This
reductidhtin  EHienic ologértid ailamoaion Syrmigoras Nbdicatdse dudck<aad rtredingdnt with the
compotsﬂﬁi ?om@s@borgsl[nﬁ)ﬁ I&%ll l@ﬁ)tsg@aEYOZ@eg%\S rﬁ%‘?‘t{y S(Bfrs%/%ﬂe%% Qémlﬁstratlon of a
modifiefelestiqid £0inoAs dsglesestin theaotetent tneeiigatien ¢ratledised ?dfeﬁb? Pfﬁtj”t suffering
from cﬁrbﬂﬁh@hégbﬂIc¢nﬂamHﬁ@cﬂﬁi&b@cldtéﬁ\A/lﬂhl'ﬁmt/és{énlltlass%mas’ib@d aublyer's disease, a

n | ammat bowel such an. .
cerebrglI \)ég?ug{ls a cr%ogf())%%/lmemkai, nCIeas n?% cmoglg?uélPer{}lté v,aasf,cg%ti ?iglc?’nt cell arteritis, a

Golfer's eagcuditisgd @ dHengLh-Behonlehapitioira, t@ HyrerensiiMityivazotitisc 6] Kawagaki disease, a
mlcros&BB(c |do&bﬁ@h§/§ol%@ﬁlk el %&%@rltlﬁﬁomld @%olyﬁyeﬂ@é | hb§matie® (PMR), a

meum G AR A1 oG e a001 1 LBy GHS PEp AP ot 2. gn arerts

carditiss pashdaarciib onheagrdisaase, bigh éloogastsum, at éshenmieheaii deraske . myocarditis,
a perda%éa ph%bﬂé é’ﬁyfl’é’ph@lalgs g:1X %r&ﬁtﬁﬁﬂ@lﬁ@sd with systenic
l'upus eryt henmat osus conpl ains of fever, joint pains,
and fatigue. A physician determ nes that these
[0235]S$(l3pty@ﬁfﬁokﬁmeledilagnbskd lith @dHacean@upiya ruf ekin rddhesset prgsician determines
that thgﬁng@ns Yo tbrcﬁf%F%QIetlﬂx e?%%ﬁf%mn%ﬂ!)A yTrgymérﬂE Er@é/tgdqgjulﬁc | administration a
mni stration % tion corrpr|S|ngam)| Cﬁ
compogtigys ¢ MRFpIAY alnpgqﬂ?p gg)staqlgléq)%%sdd@qlpsgqj@ trpﬁ» RIessRt specification in the vicinity
of the Sﬁ@@dfdrébat THapatidhte cpaditiond meniasadintiafer AbBUITPB dhya! A@r treatment, and
the man |r8f:||caafte{sqr1eral?sorlé8uced sklr(1j§ %esgslf,r:?nr nelt %ne r%%ﬂn‘%edgma%%clitq&pes Eﬁgrr]nan indicates
that h¢ epriinuess t‘gb’ﬂ‘@ '”’[pﬁé’e%ék'ﬁ thpe Ainds “}dGFQ‘Ijt redpessr edhie @ddugtien in a chronic

neurodeh® |hf%nﬁr§bttlo@%yrhﬂ)t6|ﬂdﬂdlfﬂteﬁoﬂ%c@?ﬁl tredt@ent It the CJ@)%KSIWSGompnsmg a
a e .contlin
o R A A B PR O TR PA CURTIESIST R g 2 dsciosed

in the ifesent preedificaticnparn e wsed I toeat 8 patant Bdfernaciramétremaereeauragrnic inflammation

assocét)éMtQ%'aQF’é Cﬁ&&ﬁcn%u%%ﬁﬁgtkig Jnr&égrﬂgnhclﬂlﬂl harjE B8pic eczema, a contact
osition conprisin Ostrl ial toxin. A

eczem§1 §rafic acgies 8?9'%%7@9%%9%“”‘3@& ﬁf’%sﬂ“fdé‘i‘sls 7 dpoiheqrBp 13 wgous eczema,
a dernt@titis berpaifcainist @xeuodesmalitis Corametlitdenzentatizgdipe)s emendometritis, a gingivitis, a
glossit?pg ﬁfdta{ggmié L';rgtﬂ/a bg kéjr§tﬁg % ergt[)&ﬁ’unalvﬁéte{ ﬁ\ggtltég @A%Fi%srbg(including a
ronic eurogenlc I'n on assocl at €

plaqure RSPrigein &y Nad\PEPTARIS c2 Qlitelst RERLIFRS. iSSP arariasis, eI iygrsgpsoriasis, a pustular

without limtation, an anti-phospholipid antibody

syndrone (APS), a buIIous penphi goi d, a Chagas

di sease, a discoid | upus evyt hemat osus, a drug-induced

| upus eryt hemat osus, a Goodpasture's syndrone, a

Quil l ai n-Barre syndronme, an idiopathic

thronbocytopenlc purpura, a nyasthenla graV|s a

- o, - e e

O}



Sj ogren's syndrone, a subacute cutaneous | upus
eryt hemat osus, a Wegener's granul onatosis. [0238] A 58

wQ e@p/0883680 mal e di agnosed with Hashi not o' s t hyrpCTUB2088/080570
conpl ai ns of depression, sensitivity to cold, weight
gain, forgetful ness, and constipation. A physician
determ nes that these synptons are dueto chronic
neurogeni ¢ inflammation. The man is treated by |oca

psorlaﬁgryr Qh dﬁrﬁ'&(ﬁe(?rﬂls%s{;r%@gp%' gc\e%emrétactfs%rrﬁatlﬂpcy &brﬁgltls a tonsillitis, a

toxin as di sclosed I'n present
Vag'”“@p%c‘i“ﬂ'?%é’( PIHVR Wpddfier ishiteryic 6?‘m'f‘ﬁ%at5’f‘f°8‘8? algo §¢ dged to administer a
disclosEh enopified €nétridialcdrdb treaiRhiosic Mautbdenicadlamndtiaf t er about

1-3 days after treatnent, and the man indicates there

is reduction in all the synptons conpl ai ned of. At one
[0236]5 B3 tyRRredd fﬁﬁ‘ﬁ'@ﬁ’%ﬂ@@ﬂ%b@“ﬂhé"sﬁﬁ orglatscbabdemigal pain and diarrhea.
A phygid.anl detéﬂmﬁ@s that the % P&InieiN 6&in dAPEIESISIa0s dusstBichic\elinggdrit inflammation.
The W.?Ffan 'is r%eb %{1 tb%%ysterhlc%lll?/r eltnrré\r':vlaeﬁc?euggéedmlrgglra??rr oF ap(i%mgosmon comprising a

modlf@y@mtm o disaased incibe pegfsait spewfsatiqant Thaipatienth eondition is monitored
and affépamsrllalogy\s SRAPEASEMTarR tnmb&ére@ld.gtébslhsﬂ thdrals 4 .@&wﬂ.on f abdominal

pain ad %{f‘t arlarggé[;ﬁees ‘{{"i‘ﬂ‘yg gg%)rgecq g nIe ?T{(?L gnfug)geﬁ? wor(rj1an mglcates that she
continggse®i haveateduocedcawommalipeid 2rol teebda. a Tm&t regnttios uif f @ranivg neurogenic

|nflamr§15t%m &/h{p%s inBiEAMEL g@&‘:’egsfdl qrelam'WnF? r}h@%émﬁésﬂfbﬁ dcoYMpF Qng a modified
ot'her | ocal autol mune disorder, incl

C|OStrIW¥tH)8 t A|anixﬁa{ %(P‘? Bhsystgwlcae@m rést@p%rsgm rﬁgt.ilfgal (%OSH‘%IEH toxin as disclosed in
the pr@l@me@hafmwebant beﬁus(eAﬁIE[v&at aapatibdl GuBaing Sroohi em&eneudgenic inflammation

assom?t% Wutﬁ%ﬁﬂﬂﬂ ?’%h@el%@&e suc%”%ab'%;%WH&SuJ%%ﬁtmcﬁdmg ulcerative

I ar cirr
proctitip Hﬁ‘éfld@aqo ttfl gzgggl@s apd @@pm%cqﬂ@eaégém agle@pwﬂﬁhsgase as well as, a colitis,
an entdﬂltﬁeﬁﬁ@teracdﬂﬂlsabQﬁaﬁﬁtlsﬁﬁ |gb$tiolét$tetﬁt$p£ mbtaballt FAAOAE {SyhdI6MhE X), a spastic
rt er({lsordse,r a Graves' disease, an

i a
colon, Or?gh rs er?as rP'n%Stmta , a lupus nephritis, a multiple
sclerosis, a norphea a penphi gus vulgarls a

(0237)f 84 B & ki a%ghdsa@ @i @%Wlab&réfﬁhérﬁdt&us aorﬁ@é.@sr &sé»@g joint pains,

t
and rafgi ¥ ooy eE BT hoE Voot 2testiedd ol s Hassy Mrammation
The mbo Isatdsmtadl oyt ystemicdilysioy iobaenepsdidmirédra@nos comphisiibn teowprising a modified

ClosthlQI tB)Fn?Qé dféa&ééa'.&m@%%@&%b&mb%‘ alrﬁg%hé?ﬁ‘s c&r%éﬁ?]s lﬁ)rﬁ’t%red and after

g mal e di agnosed wth rheunmatoid arthr

about {5 PR [SPTEBH A 419 P ASGan oGt TPREETER: KR Pedignnis fover i
gone, thetoein fin me&lntshatedtjchﬁ anohintis &t b firae:SAt b dnd thiedel rarth étck-ups, the man
|nd|catg§J %aF Re G(E'ﬂ QLPJSQO Fg\}é dl% ;]:b {bganmgésoﬁ]ot sIIl'fla? f%ﬂr@vrbré Sr fatigue. This

treat ed oca m ni stration osition

reductigp pra §PW§'Ca”WieF'F SRRSO {symEiP™ RO SUGPSTY gesiment with the
compdsiflort b@m;ﬁﬂs%%’ﬂmoﬂlﬂ&ﬁ icidsgiatal eRini nAtﬁTﬁlla‘Vltﬁdend)ﬂ @ysl@fnlct &ninistration of a
modlfleof Ct,losci (f eq toxmbas ({lscl%e%jo aaﬁegpnrt%&este s?p%?lﬁ Cea‘g nog]anI bse urérte)é] l ! ﬁerap a patient suffering
from Wmm neyagenist éfammation ﬁ@oﬁ'@dﬁlc‘@tﬂ] poM I"PtheStslyﬂﬁm@S@Ut%!f‘i‘ﬂ‘U”e disorder,

mcludﬁé{‘ﬁ“hbtﬁlglmltﬁﬁonoﬁﬁ aﬁuﬂ-@h&e’bﬁ&@d@ﬁb&y%@%m@RﬁPSﬁ téqebt)ﬂ&ﬁ'gaﬁemph|gO|d a
ontinues to re uceﬂ i n
t elrlJ:i\ gsus a Goodpasture's

Chaga§tdfs1e"f’sr?e§§'sﬁ?@ “QkA?eFrP/ﬁ%ﬁ'ﬁaﬁoﬁust ﬁ&”‘&r’é C‘fdr
syndramed a dduilbin-Bave clyndione, miledlpg@bmmomtmcvtam wmrayanpvs@tf@ma gravis, a

neonaiangb@sata %@mﬂéﬁgglg’e?rﬁlé” ;S(fdﬁrﬁﬁa@%r}hed%e{tba tar}ﬁetﬁ%@ﬁtﬁrh@rb scleroderma, a
rISIHgéam)l tridial tOXln Asimlar

SJOgre{‘;‘;fﬁé‘dEW“ﬁ uhacyig ﬁ’i‘tﬁ“‘%"t‘? lpysRsMalosts A Yo garyantesfs:
toxin as disclosed in the present specification can be
[0238]u§\%‘é Qr otlcr rﬁgig fdﬁgﬁ)c%%& @/ﬂﬁ H§§:H|t¥1(95§ ﬂ‘g(ﬁortg%ﬁ“lplgﬂg bicdepressmn sensitivity to
neur genlc In mmat i on assocl at
cold, weighbeg'h: Herp ¢tiulnessp PR eraetinatien: i & phB@rC'aﬂ(S’IeS?HP't‘?ﬁth these gympfoms are due
as, e.g., osteoarthritis, juvenile idiopathic
arthritis, septic arthritis, a spondyl oart hr opat hy
(i ncludi ng ankyl osi ng spondylitis, reactive arthritis
(Reiter's syndrone), psoriatic arthritis, enteropathic
arthritis associated with inflamuatory bowel disease,
VMlppIe dlsease or Behcet dlsease) a synovitis, gout,

. a ~:ir " 1L 1y ot



adm ni ster a disclosed nodified Clostridial toxin to
treat chronic neurogenic inflammtion. [0240] The

wo or0esi3ng description of the invention i s exep@l/ag3008/080570
for purposes of illustration and explanation. It wll
be apparent to those skilled in the art that changes
and nodifications are possible wthout departing from
the spirit and scope of the invention. Al docunents

to chroq:ﬂ r%groEé%ﬂ@.h(bnﬁﬁeﬁ.oheﬁ%WMQ QERRY 93? Bgal géfmirnf?.trﬁroﬁ Q%@m{)&ﬁtlon comprising

IS | ntend O\Nln alns be Interpre
a modffigd %V'Q'@btoﬁp |as §jf§€|ﬁs%jffaﬁr§fe%re%?rﬁ1fjsﬁ’?6@?afnpﬂé{'t the I’Y§"r’W1 gt thp ffected area.
The patiatisreeatiitiob.is roriBted@dd afterab@atlidngy< fted teatmastLaragiedingn indicates there
is reddcp&l |ﬁ d%ﬁ?dg};sg%oﬂﬁMB 'of. L}gle?ﬁée%gqm'{e% Rﬁg{g ﬁ%ﬂ&lp%ht?e man indicates
that h?h%'l” a‘iﬂ@ﬁlt N AXP§rieass é’é?rﬁwnarﬁﬁﬂﬁ'lttv'tbfto Follo SR t9ain forgetfulness, and

consupalﬂsr{ umsngd wetiorid ichrioie néd r@g?ewcludmlnatm»@ymp@%md.@tee GudBssful treatment

with thF co %ﬂsmge orréoﬁglagal?n%d?gd gI%strl(anI to>%|n Q\ S|mtlart e o“ syspemlc ad{mnlstratlon of a

XI'n-‘enz
mOdIfI%ﬁlg&thlmmraﬂ disclpded inithst prgqqnmpegflcatlmcwmgqi tq tmat a patient suffering

from cﬁl%qié(‘r%ﬁrobaﬁc hedrastRn ksRtddnki [rﬁé‘ﬂﬁthé?%danm&hﬂﬂne disorder, including,

K M T B -
autoim@luae nhetnolwih eamemia, tdne antpidinfune dhePtist findlidadg pawann biliary C|rrh05|s) an

autmm%ﬁprlrllr’é?%atadlkéa@@aé c@lmcrkﬁ)setagé Caabrb‘ﬂﬁwdls%b%gl edlabetes mellitus type 1, an
ypeptide order of 1) the dostridial toxin

endomg Y §12 GBI 1A 3P AT PRI AR B A B PR a ol
sclerogkroOrphdé) @ @hipdigds pegdrisde rddurrelit iisseloimatet enéphalbreyelitis, a sclerosing
cholanéi}ti%%%[}dlcg} ‘a!/e éocﬁ?&! Bhg ﬂ,@(@@t IIn e(\quﬂ P’Rtsgitfarh’geﬂg@ﬁ{é gtg)gt%%glh Iag;g be used to
adminia@h%ﬂiﬁcgossy mﬁ@e%%'Pﬂf'@a' ﬁfé‘ﬁ’tti’ HeattshioaiF AeuredsitgiHiammaton.

CI ostridial toxin translocation donmain, and the

[0239]pép t %I dq')c? 8F e{gg%sreregz\l\xntn’ah%ma%odﬂmthrms 4()nrpﬁe}|ns 0 ﬁom? sﬂ‘fness and swelling.
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including a nodified Costridial toxin conprising an
opi oi d peptide binding domain, a Costridial toxin
wo e@asbss@t i on domain, a Costridial toxin enzp@EUS08/080570
domai n, and an exogenous protease cl eavagesite,
wherei n adm ni stration of the conposition reduces the
rel ease of an inflammtion inducing nol ecul e, thereby
reduci ng a synpt om associated with chroni c neurogenic
mcorpd)rQﬂceh Q)Sm'@l{#eﬂ&a It7|s mt&tb%d%hﬁ@fo%w% @I'aimsq)e’ ml@tb%t@(ﬁ & Ernﬁrace all such
fied Clostrid toxin conprises a |inear
Cmmg%ﬁﬂﬁ@“PSm%QP%oxyl S|ngle pol ypepti de order of 1) the
Clostridial toxin enzymatic domain, the exogenous
prot ease cl eavage site, the Clostridial toxin
transl ocati on domai n, the opioid peptide binding
domain, 2) the Costridial toxin enzymatic domain, the
exogenous protease cleavage site, the opioid peptide
bi ndi ng domain, the Costridial toxin translocation
domai n, 3) the opioid peptide binding domain, the
Clostridial toxin translocation donain, the exogenous
prot ease cl eavage site and the Clostridial toxin
enzymati c domain, 4) the opioid peptide binding
domain, the Costridial toxin enzymatic domain, the
exogenous protease cleavage site, the Costridia
toxin translocation domain, 5) the Costridial toxin
transl ocati on domai n, the exogenous protease cl eavage
site, the Costridial toxin enzymatic domain and the
opi oi d peptide binding donmain, or 6) the Costridia
toxi n translocati on domain, the exogenous protease
cl eavage site, the opioid peptide binding domain and
the Costridial toxin enzymatic domain. 8 . The nethod
of aim6 , wherein the opioid peptide binding domain
is an enkephalin, a BAM22 peptide, an endonorphin, an
endor phin, a dynorphin, a nociceptin or a henorphin. 9
The nmethod of Aaim6 , wherein the Clostridia
toxin translocation domain is a BoNT/A transl ocation
domai n, a BoNT/B transl ocati on domai n, a BoNT/Cl
transl ocati on domain, a BoNT/D translocation domain, a
BoNT/ E transl ocati on domain, a BoNT/F translocation
domai n, a BoNT/ G transl ocation domain, a TeNT
transl ocati on domai n, a BaNT translocati on domain, or
a BUNT transl ocation domain. 10. The nethod of Claimé6
, Wherein the Costridial toxin enzymatic domain is a
BoNT/ A enzymati ¢ domai n, a BoNT/B enzynmatic domain, a
BoNT/ C1 enzymatic domain, a BoNT/D enzymatic domain, a
BoNT/ E enzymati c domain, a BoNT/F enzymatic domain, a
BoNT/ G enzymati ¢ domain, a TeNT enzymatic domain, a
BaNT enzynmatic domain, or a BuNT enzymatic donmain. 11.
The nethod of Claim6 , wherein the exogenous protease
cl eavage site is a plant papain cleavage site, an
i nsect papain cleavage site, a crustaci an papain
cl eavage site, an enterokinase cleavage site, a human
rhi novirus 3C protease cleavage site, a hunan
enterovirus 3C protease cl eavage site, a tobacco etch
virus protease cleavage site, a Tobacco Vein Mttling
Virus cleavage site, a subtilisin cleavage site, a
hydr oxyl am ne cl eavage site, or a Caspase 3 cl eavage
site. 12. Use of a nodified Costridial toxin in the
manuf acturing a nedi canent for treating chronic
neurogeni c inflammtion in a mammal in need thereof,
wherein the nodified Costridial toxin conprising an
opi oi d peptide binding domain, a Costridial toxin
transl ocation domain and a Clostridial toxin
enzymati cdomai n, and an ex®genous protease cl eavage
site and wherein adm nistration of a therapeutically



effective anount of the nedi canent to the manmal
reduces the rel ease of an inflammtion inducing
woRieosd3s) t hereby reduci ng a synptom associ at BAT/WE1008/080570

chroni c neurogenic inflammuation. 13. Use of a nodified
Costridial toxin in the treatnent of chronic
neurogeni c inflammtion in a mammal in need thereof,
the use conprising the step of adm nistering to the

What iSBEWRE: @ therapeutically effective anount of the
modi fied dostridial toxin, wherein the nodified
Clostridial toxin conprising an opioid peptide binding
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co ? tion_re uces e release o an inflammation inducing molecule, thereby reducing a symptom

associated with chronlc neurogenic inflammation.

2. The method of Claim 1, wherein the modified Clostridial toxin comprises a linear amino-to-carboxyl
single polypeptide order of 1) the Clostridial toxin enzymatic domain, the Clostridial toxin translocation
domain, the opioid peptide binding domain, 2) the Clostridial toxin enzymatic domain, the opioid
peptide binding domain, the Clostridial toxin translocation domain, 3) the opioid peptide binding
domain, the Clostridial toxin translocation domain, and the Clostridial toxin enzymatic domain, 4) the
opioid peptide binding domain, the Clostridial toxin enzymatic domain, the Clostridial toxin
translocation domain, 5) the Clostridial toxin translocation domain, the Clostridial toxin enzymatic
domain and the opioid peptide binding domain, or 6) the Clostridial toxin translocation domain, the

opioid peptide binding domain and the Clostridial toxin enzymatic domain.

3. The method of Claim 1, wherein the opioid peptide binding domain is an enkephalin, a BAM22

peptide, an endomorphin, an endorphin, a dynorphin, a nociceptin or a hemorphin.

4. The method of Claim 1, wherein the Clostridial toxin translocation domain is a BoNT/A translocation
domain, a BoNT/B translocation domain, a BoNT/C1 translocation domain, a BoNT/D translocation
domain, a BoNT/E translocation domain, a BoNT/F translocation domain, a BoNT/G translocation
domain, a TeNT translocation domain, a BaNT translocation domain, or a BuNT translocation

domain.

5. The method of Claim 1, wherein the Clostridial toxin enzymatic domain is a BoNT/A enzymatic
domain, a BoNT/B enzymatic domain, a BoNT/C1 enzymatic domain, a BoNT/D enzymatic domain, a
BoNT/E enzymatic domain, a BoNT/F enzymatic domain, a BoNT/G enzymatic domain, a TeNT

enzymatic domain, a BaNT enzymatic domain, or a BUNT enzymatic domain.

6. A method of treating chronic neurogenic inflammation in a mammal, the method comprising the step
of administering to the mammal in need thereof a therapeutically effective amount of a composition
including a modified Clostridial toxin comprising an opioid peptide binding domain, a Clostridial toxin

translocation domain, a Clostridial toxin enzymatic domain, and an exogenous protease cleavage

100



10.

11.

12.

WO 2009/055350 PCT/US2008/080570

site, wherein administration of the composition reduces the release of an inflammation inducing

molecule, thereby reducing a symptom associated with chronic neurogenic inflammation.

The method of Claim 6, wherein the modified Clostridial toxin comprises a linear amino-to-carboxyl
single polypeptide order of 1) the Clostridial toxin enzymatic domain, the exogenous protease
cleavage site, the Clostridial toxin translocation domain, the opioid peptide binding domain, 2) the
Clostridial toxin enzymatic domain, the exogenous protease cleavage site, the opioid peptide binding
domain, the Clostridial toxin translocation domain, 3) the opioid peptide binding domain, the
Clostridial toxin translocation domain, the exogenous protease cleavage site and the Clostridial toxin
enzymatic domain, 4) the opioid peptide binding domain, the Clostridial toxin enzymatic domain, the
exogenous protease cleavage site, the Clostridial toxin translocation domain, 5) the Clostridial toxin
translocation domain, the exogenous protease cleavage site, the Clostridial toxin enzymatic domain
and the opioid peptide binding domain, or 6) the Clostridial toxin translocation domain, the exogenous

protease cleavage site, the opioid peptide binding domain and the Clostridial toxin enzymatic domain.

The method of Claim 6, wherein the opioid peptide binding domain is an enkephalin, a BAM22

peptide, an endomorphin, an endorphin, a dynorphin, a nociceptin or a hemorphin.

The method of Claim 6, wherein the Clostridial toxin translocation domain is a BoNT/A translocation
domain, a BoNT/B translocation domain, a BoNT/C1 translocation domain, a BoNT/D translocation
domain, a BoNT/E translocation domain, a BoNT/F translocation domain, a BoNT/G translocation
domain, a TeNT translocation domain, a BaNT translocation domain, or a BuNT translocation

domain.

The method of Claim 6, wherein the Clostridial toxin enzymatic domain is a BoNT/A enzymatic
domain, a BoNT/B enzymatic domain, a BoNT/C1 enzymatic domain, a BoNT/D enzymatic domain, a
BoNT/E enzymatic domain, a BoNT/F enzymatic domain, a BoNT/G enzymatic domain, a TeNT

enzymatic domain, a BaNT enzymatic domain, or a BUNT enzymatic domain.

The method of Claim 6, wherein the exogenous protease cleavage site is a plant papain cleavage
site, an insect papain cleavage site, a crustacian papain cleavage site, an enterokinase cleavage site,
a human rhinovirus 3C protease cleavage site, a human enterovirus 3C protease cleavage site, a
tobacco etch virus protease cleavage site, a Tobacco Vein Mottling Virus cleavage site, a subtilisin

cleavage site, a hydroxylamine cleavage site, or a Caspase 3 cleavage site.
Use of a modified Clostridial toxin in the manufacturing a medicament for treating chronic neurogenic

inflammation in a mammal in need thereof, wherein the modified Clostridial toxin comprising an opioid

peptide binding domain, a Clostridial toxin translocation domain and a Clostridial toxin enzymatic
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domain, and an exogenous protease cleavage site and wherein administration of a therapeutically
effective amount of the medicament to the mammal reduces the release of an inflammation inducing

molecule, thereby reducing a symptom associated with chronic neurogenic inflammation.

Use of a modified Clostridial toxin in the treatment of chronic neurogenic inflammation in a mammal in
need thereof, the use comprising the step of administering to the mammal a therapeutically effective
amount of the modified Clostridial toxin, wherein the modified Clostridial toxin comprising an opioid
peptide binding domain, a Clostridial toxin translocation domain, a Clostridial toxin enzymatic domain,
and an exogenous protease cleavage site and wherein administration of the modified Clostridial toxin
reduces the release of an inflammation inducing molecule, thereby reducing a symptom associated

with chronic neurogenic inflammation.
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