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ABSTRACT

[0497] The specification discloses modified Clostridial toxins comprising a Clostridial toxin enzymatic
domain, a Clostridial toxin translocation domain and an enhanced Clostridial toxin binding domain:;
polynucleotide molecules encoding such modified Clostridial toxins; and method of producing such
modified Clostridial toxins. |
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Modified Clostridial Toxins with Altered Targéting Capabilities

For Clostridial Toxin Target Cells

[01] This patent application claims priority pursuant to 35 U.S.C. § 365(c) to International Patent
Application Serial No. 2006/009831 filed on March 14, 2006, which claims priority pursuant to 35 U.S.C. §
19(e) to United States Provisional Patent Application Serial No. 60/662,151 filed on March 15, 2005 and
United States Provisional Patent Application Serial No. 60/661,953 filed on March 15, 2005, all three of
which are hereby incorporated by reference in their eniirety.

[02] All of the patents and publications cited in this application are hereby incorporated by reference in
their entirety.

[03] The ability of Clostridial toxins, such as, e.g., Botulinum neurotoxins (BoNTs), BoNT/A, BoNT/B,
BoNT/C1, BoNT/D, BoNT/E, BoNT/F and BoNT/G, and Tetanus neurotoxin (TeNT), to inhibit neuronal
transmission are being exploited in a wide variety of therapeutic and cosmetic applications, see e.g.,
William J. Lipham, COSMETIC AND CLINICAL APPLICATIONS OF BOTULINUM TOXIN (Slack, Inc., 2004). As an
example, BOTOX" is currently approved in one or more countries for the following indications: achalasia,
adult spasticity, anal fissure, back pain, blepharospasm, bruxism, cervical dystonia, essential tremor,
glabellar lines or hyperkinetic facial lines, headache, hemifacial spasm, hyperactivity of bladder,
hyperhidrosis, juvenile cerebral palsy, multiple sclerosis, myoclonic disorders, nasal labial lines,
spasmodic dysphonia, strabismus and Vil nerve disorder. In addition, Clostridial toxin therapies are
proposed for treating neuromuscular disorders, see e.g., Kei Roger Aoki et al., Method for Treating
Neuromuscular Disorders and Conditions with Botulinum Toxin Types A and B, U.S. Patent No.
6,872,397 (Mar. 29, 2005); Rhett M. Schiffman, Methods for Treating Uterine Disorders, U.S. Patent
Publication No. 2004/0175399 (Sep. 9, 2004); Richard L. Barron, Methods for Treating Ulcers and
Gastroesophageal Reflux Disease, U.S. Patent Publication No. 2004/0086531 (May. 7, 2004); and Kei
Roger Aoki, et al., Method for Treating Dystonia with Botulinum Toxin C to G, U.S. Patent No. 6,319,505
(Nov. 20, 2001); eye disorders, see e.g., Eric R. First, Methods and Compositions for Treating Eye
Disorders, U.S. Patent Publication No. 2004/0234532 (Nov. 25, 2004); Kei Roger Aoki et al., Botulinum
Toxin Treatment for Blepharospasm, U.S. Patent Publication No. 2004/0151740 (Aug. 5, 2004); and Kel
Roger Aoki et al., Botulinum Toxin Treatment for Strabismus, U.S. Patent Publication No. 2004/0126396
(Jul. 1, 2004); pain, see e.g., Kei Roger Aoki et al., Pain Treatment by Peripheral Administration of a
Neurotoxin, U.S. Patent No. 6,869,610 (Mar. 22, 2005); Stephen Donovan, Clostridial Toxin Derivatives
and Methods to Treat Pain, U.S. Patent No. 6,641,820 (Nov. 4, 2003); Kei Roger Aoki, et al., Method for
Treating Pain by Peripheral Administration of a Neurotoxin, U.S. Patent No. 6,464,986 (Oct. 15, 2002);
Kei Roger Aoki and Minglei Cui, Methods for Treating Pain, U.S. Patent No. 6,113,915 (Sep. 5, 2000);
Martin A. Voet, Methods for Treating Fibromyalgia, U.S. Patent 6,623,742 (Sep. 23, 2003); Martin A.
Voet, Botulinum Toxin Therapy for Fibromyalgia, U.S. Patent Publication No. 2004/0062776 (Apr. 1,
2004); and Kei Roger Aoki et al., Botulinum Toxin Therapy for Lower Back Pain, U.S. Patent Publication
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No. 2004/0037852 (Feb. 26, 2004); muscle injuries, see e.g., Gregory F. Brooks, Methods for Treating
Muscle Injuries, U.S. Patent No. 6,423,319 (Jul. 23, 2002); headache, see e.g., Martin Voet, Methods for
Treating Sinus Headache, U.S. Patent No. 6,838,434 (Jan. 4, 2005); Kel Roger Aoki et al., Methods for
Treating Tension Headache, U.S. Patent No. 6,776,992 (Aug. 17, 2004); and Kel Roger Aoki et al.,
Method for Treating Headache, U.S. Patent No. 6,458,365 (Oct. 1, 2002); William J. Binder, Method for
Reduction of Migraine Headache Pain, U.S. Patent 5,714,469 (Feb. 3, 1998); cardiovascular diseases,
see e.g., Gregory F. Brooks and Stephen Donovan, Methods for Treating Cardiovascular Diseases with
Botulinum Toxin, U.S. Patent No. 6,767,544 "(Jul. 27, 2004); neurological disorders, see e.g., Stephen
Donovan, Parkinson's Disease Treatment, U.S. Patent No. 6,620,415 (Sep. 16, 2003); and Stephen
Donovan, Method for Treating Parkinson's Disease with a Botulinum Toxin, U.S. Patent No. 6,306,403
(Oct. 23, 2001); neuropsychiatric disorders, see e.g., Stephen Donovan, Botulinum Toxin Therapy for
Neuropsychiatric Disorders, U.S. Patent Publication No. 2004/0180061 (Sep. 16, 2004); and Steven
Donovan, Therapeutic Treatments for Neuropsychiatric Disorders, U.S. Patent Publication No.
2003/0211121 (Nov. 13, 2003); endocrine disorders, see e.g., Stephen Donovan, Method for Treating
Endocrine Disorders, U.S. Patent No. 6,827,931 (Dec. 7, 2004); Stephen Donovan, Method for Treating
Thyroid Disorders with a Botulinum Toxin, U.S. Patent No. 6740321 (May. 25, 2004); Kei Roger Aoki et
al., Method for Treating a Cholinergic Influenced Sweat Gland, U.S. Patent No. 6,683,049 (Jan. 27,
2004); Stephen Donovan, Neurotoxin Therapy for Diabetes, U.S. Patent No. 6,416,765 (Jul. 9, 2002),
Stephen Donovan, Methods for Treating Diabetes, U.S. Patent No. 6,337,075 (Jan. 8, 2002); Stephen
Donovan, Method for Treating a Pancreatic Disorder with a Neurotoxin, U.S. Patent No. 6,261,572 (Jul.
17, 2001); Stephen Donovan, Methods for Treating Pancreatic Disorders, U.S. Patent No. 6,143,306
(Nov. 7, 2000); cancers, see e.g., Stephen Donovan, Methods for Treating Bone Tumors, U.S. Patent No.
6,565,870 (May 20, 2003); Stephen Donovan, Method for Treating Cancer with a Neurotoxin to Improve
Patient Function, U.S. Patent No. 6,368,605 (Apr. 9, 2002); Stephen Donovan, Method for Treating
Cancer with a Neurotoxin, U.S. Patent No. 6,139,845 (Oct. 31, 2000); and Mitchell F. Brin and Stephen
Donovan, Methods for Treating Diverse Cancers, U.S. Patent Publication No. 2005/0031648 (Feb. 10,
2005); otic disorders, see e.g., Stephen Donovan, Neurotoxin Therapy for Inner Ear Disorders, U.S.
Patent No. 6358926 (Mar. 19, 2002); and Stephen Donovan, Method for Treating Otic Disorders, U.S.
Patent No. 6265379 (Jul. 24, 2001); autonomic disorders, see, e.g., Pankai J. Pasricha and Anthony N.
Kalloo, Method for Treating Gastrointestinal Muscle Disorders and Other Smooth Muscle Dysfunction,
U.S. Patent 5,437,291 (Aug. 1, 1995); as well as other disorders, see e.g., William J. Binder, Method for

Treatment of Skin Lesions Associated with Cutaneous Cell-proliferative Disorders, U.S. Patent 5,670,484 |
(Sep. 23, 1997); Eric R. First, Application of Botulinum Toxin 10 the Management of Neurogenic
Inflammatory Disorders, U.S. Patent 6,063,768 (May 16, 2000); Marvin Schwartz and Brian J. Freund,
Method to Reduce Hair Loss and Stimulate Hair Growth, U.S. Patent 6,299,893 (Oct. 9, 2001); Jean D. A.
Carruthers and Alastair Carruthers, Cosmetic Use of Botulinum Toxin for Treatment of Downturned
Mouth, U.S. Patent 6,358,917 (Mar. 19, 2002); Stephen Donovan, Use of a Clostridial Toxin to Reduce
Appetite, U.S. Patent Publication No. 2004/40253274 (Dec. 16, 2004); and Howard |. Katz and Andrew
M. Blumenfeld, Botulinum Toxin Dental Therapies and Procedures, U.S. Patent Publication No.
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2004/0115139 (Jun. 17, 2004); Kei Roger Aoki, et al., Treatment of Neuromuscular Disoraers and
Conditions with Different Botulinum, U.S. Patent Publication No. 2002/0010138 (Jan. 24, 2002); and Kel
Roger Aoki, et al., Use of Botulinum Toxins for Treating Various Disorders and Conditions and Associated
Pain, U.S. Patent Publication No. 2004/0013692 (Jan. 22, 2004). In addition, the expected use of
~ Clostridial toxins, such as, e.g., BoNTs and TeNT, in therapeutic and cosmetic treatments of humans and
other mammals is anticipated to expand to an ever widening range of diseases and ailments that can

benefit from the properties of these toxins.

[04] Clostridial toxin therapies are successfully used for many indications. Generally, administration of a
Clostridial toxin treatment is well tolerated. However, toxin administration in some applications can be
challenging because of the larger doses required to achieve a beneficial effect. Larger doses can
increase the likelihood that the toxin may move through the interstitial fluids and the circulatory systems,
such as, e.g., the cardiovascular system and the lymphatic system, of the body, resulting in the
undesirable dispersal of the toxin to areas not targeted for toxin treatment. Such dispersal can lead 1o
undesirable side effects, such as, e.g., inhibition of neurotransmitter release in neurons not targeted for
treatment or paralysis of a muscle not targeted for treatment. For example, a patient administered a
‘therapeutically effective amount of a BoNT/A treatment into the neck muscles for torticollis may develop
dysphagia because of dispersal of the toxin into the oropharynx. Thus, there remains a need for
improved Clostridial toxins that are effective at the site of treatment, but have negligible to minimal effects

in areas not targeted for a toxin treatment.

[05] The growing clinical, therapeutic and cosmetic use of Clostridial toxins in therapies requiring larger
doses necessitates the pharmaceutical industry to develop modified Clostridial toxins that are effective at
the target site of the application, but reduce or prevent the undesirable side-effects associated with the
dispersal of the toxins to.an unwanted location or locations. The present invention provides novel
Clostridial toxins that reduce or prevent unwanted side-effects associated with toxin dispersal into non-
targeted areas. These and related advantages are useful for various clinical, therapeutic and cosmetic
applications, such as, e.g., the treatment of neuromuscular disorders, neuropathic disorders, eye
disorders, pain, muscle injuries, headache, cardiovascular diseases, neuropsychiatric disorders,
endoctrine disorders, cancers, btic disorders and hyperkinetic facial lines, as well as, other disorders

where a Clostridial toxin administration to a mammal can produce a beneficial effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[06] FIG. 1 shows a schematic of the current paradigm of neurotransmitter release and Clostridial toxin
intoxication in a central and peripheral neuron. FIG. 1A shows a schematic for the neurotransmitter
release mechanism of a central and peripheral neuron. The release process can be described as
comprising two steps: 1) vesicle docking, where the vesicle-bound SNARE protein of a vesicle containing
neurotransmitter molecules associates with the membrane-bound SNARE proteins located at the plasma
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membrane; and 2) neurotransmitter release, where the vesicle fuses with the plasma membrane and the
neurotransmitter molecules are exocytosed. FIG. 1B shows a schematic of the intoxication mechanism
for tetanus and botulinum toxin activity in a central and peripheral neuron. This intoxication process can
be described as comprising four steps: 1) receptor binding, where a Clostridial toxin binds to a Clostridial
receptor system and initiates the intoxication process; 2) complex internalization, where after toxin
binding, a vesicle containing the toxin/receptor system complex is endocytosed into the cell; 3) light chain
translocation, where multiple events are thought to occur, including, e.g., changes in the internal pH of the
vesicle, formation of a channel pore comprising the Hy domain of the Clostridial toxin heavy chain,
separation of the Clostridial toxin light chain from the heavy chain, and release of the active light chain
and 4) enzymatic target modification, where the activate light chain of Clostridial toxin proteolytically
cleaves its target SNARE substrate, such as, e.g., SNAP-25, VAMP or Syntaxin, thereby preventing

vesicle docking and neurotransmitter release.

[07] FIG. 2 shows the domain organization of naturally-occurring Clostridial toxins. The single chain form
depicts the amino to carboxyl linear organization comprising an an enzymatic domain, a translocation
domain, and a binding domain. The di-chain loop region located between the translocation and
enzymatic domains is depicted by the double SS bracket. This region comprises an endogenous di-chain
loop protease cleavage site that upon proteolytic cleavage with a naturally-occurring protease, such as,
e.g., an endogenous Clostridial toxin protease or a naturally-occurring protease produced in the
environment, converts the single chain form of the toxin into the di-chain form. Above the single-chain
form, the Hog region of the Clostridial toxin binding domain is depicted. This region comprises the 3-
trefoil domain which comprises in a amino to carboxyl linear organization an a-fold, a $4/85 hairpin turn, a
B-fold, a B8/B9 hairpin turn and a y-fold.

[08] FIG. 3 shows modified Ciostridial toxins with an enhanced targeting domain located at the amino
terminus of the modified toxin. FIG. 3A depicts the single polypeptide form of a modified Clostridial toxin
with an amino to carboxyl! linear organization comprisihg an enhanced targeting domain, an enzymatic
domain and a translocation domain, with the di-chain loop region depicted by the double SS bracket. A
proteolytic cleavage site (P) within a di-chain loop region is located between the translocation and
énzymatic domains. Upon proteolytic cleavage with a P protease, the single chain form of the toxin is
converted to the di-chain form. The P protease site can be a Clostridial toxin endogenous protease

cleavage site or a non-Clostridial toxin exogenous protease cleavage site. Spacers can be placed |
between the targeting and translocation domains, the translocation and enzymatic domains or any
combination thereof. FIG. 3B depicts the single polypeptide form of a modified Clostridial toxin with an
amino to carboxyi linear organization comprising an enhanced targeting domain, an enzymatic domain
and a translocation domain, with the di-chain loop region depicted by the double SS bracket. A
proteolytic cleavage site (P) within a di-chain loop region is located between the enzymatic and
translocation domains. Upon proteolytic cleavage with a P protease, the single chain form of the toxin IS
converted to the di-chain form. The P protease site can be a Clostridial toxin endogenous protease
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cleavage site or a non-Clostridial toxin exogenous protease cleavage site. Spacers can be placed
between the targeting and enzymatic domains, the enzymatic and translocation domains or any
combination thereof.

[09]FIG. 4 shows modified Clostridial toxins with an enhanced targeting domain located between the
other two domains. FIG. 4A depicts the single polypeptide form of a modified Clostridial toxin with an
amino to carboxyl linear organization comprising an enzymatic domain, an enhanced targeting domain
and a translocation domain, with the di-chain loop region depicted by the double SS bracket. A
proteolytic cleavage site (P) within a di-chain loop region is located between the enzymatic and targeting
domains. Upon proteolytic cleavage with a P protease, the single chain form of the toxin is converted to
the di-chain form. The P protease site can be a Clostridial toxin endogenous protease cleavage siie or a
non-Clostridial toxin exogenous protease cleavage site. Spacers can be placed between the enzymaiic
and targeting domains, the targeting and translocation domains or any combination thereof. FIG. 4B
depicts the single polypeptide form of a modified Clostridial toxin with an amino to carboxyl linear .
organization comprising a translocation domain, an enhanced targeting domain and an enzymatic
domain, with the di-chain loop region depicted by the double SS bracket. A proteolytic cleavage site (P)
within a di-chain loop region is located between the tranélocation and targeting domains. Upon
proteolytic cleavage with a P protease, the single chain form of the toxin is converted to the di-chain form.
The P protease site can be a Clostridial toxin endogenous protease cleavage site or a non-Clostridial
toxin exogenous protease cleavage site. Spacers can be placed between the translocation and targeting

domains, the targeting and enzymatic domains or any combination thereof.

[010] FIG. 5 shows modified Clostridial toxins with an enhanced targeting domain located at the
carboxyl terminus of the modified toxin.  FIG. 5A depicts the single polypeptide form of a modified
Clostridial toxin With an amino to carboxyl linear organization comprising an enzymatic domain, a
translocation domain and an enhanced targeting domain, with the di-chain loop region depicted by the
double SS bracket. A proteolytic cleavage site (P) within a di-chain loop region is located between the
enzymatic and translocation domains. Upon proteolytic cleavage with a P protease, the single chain form
of the toxin is converted to the di-chain form. The P protease site can be a Clostridial toxin endogenous
protease cleavage site or a non-Clostridial toxin exogenous protease cleavage site. Spacers can be
placed between the enzymatic and translocation domains, the translocation and targeting domains or any
combination thereof. FIG. 5B depicts the single polypeptide form of a modified Clostridial toxin with an
amino to carboxyl linear organization comprising a translocation domain, an enzymatic domain and an
enhanced targeting domain, with the di-chain loop region depicted by the double SS bracket. A
oroteolytic cleavage site (P) within a di-chain loop region is located between the translocation and
enzymatic domains. Upon proteolytic cleavage with a P protease, the single chain form of the toxin Is
converted to the di-chain form. The P protease site can be a Clostridial toxin endogenous protease

cleavage site or a non-Clostridial toxin exogenous protease cleavage site. Spacers can be placed
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between the translocation and enzymatic domains, the enzymatic and targeting domains or any

combination thereof.

DETAILED DESCRIPTION

[011] The present invention discloses modified Clostridial toxins that exhibit enhanced binding activity
for cells targeted by naturally-occurring Clostridial toxins. Enhanced binding activity is achieved by
replacing a naturally-occurring binding domain of a Clostridial toxin with a binding domain for a non-
Clostridial toxin receptor system present on a Clostridial toxin target cell. This enhanced binding activity
for a target cell should allow lower effective doses of a modified Clostridial toxin to be administered to an
individual because more toxin will be delivered to a target cell. Thus modified Clostridial toxins with
enhanced binding activity will reduce the undesirable dispersal of the toxin to areas not targeted for
treatment, thereby reducing or preventing the undesirable side-effects associated with diffusion of a

Clostridial toxin to an unwanted location.

[012] Aspects of the present invention provide modified Clostridial toxins comprising a Clostridial toxin
enzymatic domain, a Clostridial toxin translocation domain and an enhanced targeting domain, wherein
the modified Clostridial toxin exhibits a binding activity for a non-Clostridial toxin receptor system present
on a Clostridial toxin target cell relative to a naturally-occurring Clostridial toxin. It is envisioned that the
location of the enhanced targeting domain In the modified Clostridial toxins of the present specification
can be located at the amino terminus of the toxin, between the enzymatic and translocation domains or at
the carboxyl terminus of the toxin. Thus, a modified Clostridial toxins disclosed in the present
specification can comprise an amino o carboxyl domain arrangement of, e.g., an enhanced targeting
doméin, a Clostridial toxin translocation domain and a Clostridial toxin enzymatic domain; an enhanced
targeting domain, a Clostridial toxin enzymatic domain and a Clostridial toxin translocation domain; a
Clostridial toxin enzymatic domain, an enhanced targeting domain and a Clostridial toxin translocation
domain: a Clostridial toxin translocation domain, an enhanced targeting domain and a Clostridial toxin
enzymatic domain; a Clostridial toxin enzymatic domain, a Clostridial toxin translocation domain and an
enhanced targeting domain; and a Clostridial toxin translocation domain, a Clostridial toxin enzymatic

domain and an enhanced targeting domain.

[013] Other aspects of the present invention provide polynucleotide molecules encoding modified
Clostridial toxins comprising a Clostridial toxin enzymatic domain, a Clostridial toxin translocation domain
and an enhanced targefing domain, wherein the modified Clostridial toxin exhibits an enhanced binding
activity for a non-Clostridial toxin receptor system present on a Clostridial toxin target cell relative to a
naturally-occur'ring Clostridial toxin. It is envisioned that the location of the enhanced targeting domain of
the modified Clostridial toxins encoded by polynucleotide molecules of the present specification can be
located at the amino terminus of the toxin, between the enzymatic and translocation domains or at the
carboxyl terminus of the toxin. Thus, polynucleotide molecules disclosed in the present speciiication can
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encoded modified Clostridial toxins comprising an amino to carboxyl domain arrangement of, e.g., an
enhanced targeting domain, a Clostridial toxin translocation domain and a Clostridial toxin enzymatic
domain: an enhanced targeting domain, a Clostridial toxin enzymatic domain and a Clostridial toxin
translocation domain; a Clostridial toxin enzymatic domain, an enhanced targeting domain and a
Clostridial toxin translocation domain; a Clostridial toxin translocation domain, an enhanced targeting
domain and a Clostridial toxin enzymatic domain; a Clostridial toxin enzymatic domain, a Clostridial toxin
translocation domain and an enhanced targeting domain; and a Clostridial toxin translocation domain, a
Clostridial toxin enzymatic domain and an enhanced targeting domain.

[014] Other aspects of the present invention provide methods of producing a modified Clostridial toxin
disclosed in the present specification, the method comprising the step of expressing in a cell a
polynucleotide molecule encoding a modified Clostridial toxin comprising a Clostridial toxin enzymatic
domain, a Clostridial toxin translocation domain and an enhanced targeting domain, wherein the modified
Clostridial toxin exhibits an enhanced targeting activity for a Clostridial toxin target cell relative 1o a
naturally-occurring Clostridial toxin. Other aspects of the present invention provide methods of producing
" a modified Clostridial toxin disclosed in the present specification, the method comprising the steps of
introducing in a cell an expression construct comprising a polynucleotide molecule encoding a modified

Clostridial toxin comprising a Clostridial toxin enzymatic domain, a Clostridial toxin translocation domain
~ and an enhanced targeting domain, wherein the modified Clostridial toxin exhibits an enhanced targeting
activity for a Clostridial toxin target cell relative to a naturally-occurring Clostridial toxin and expressing the

expression construct in the cell.

[015] The toxins produced by Clostridium botulinum, Clostridium tetani, Clostridium baratil and
Clostridium butyricum are the most widely used in therapeutic and cosmetic treatments of humans and
other mammals. 'Strains of C. botulinum produce seven antigenically-distinct types of Botulinum toxins
(BoNTs), which have been identified by investigating botulism outbreaks in man (BoNT/A, /B, /E and /F),
animals (BoNT/C1 and /D), or isolated from soil (BoNT/G). While all seven botulinum toxins (BONT)
serotypes have similar structure and pharmacological properties, each also displays heterogeneous
bacteriological characteristics. In contrast, tetanus toxin (TeNT) is produced by a uniform group of C.
tetani. Two other species of Clostridia, C. baratii and C. butyricum, also produce toxins similar to BoNT/F

and BoNT/E, respectively.

[016] Clostridia toxins possess approximately 35% amino acid identity with each other and share the
same functional domain organization and overall structural architecture. Clostridial toxins are each
translated as a single chain polypeptide of approximately 150 kDa that is subsequently cleaved by
proteolytic scission within a disulfide loop by a naturally-occurring protease, such as, e.g., an endogenous
Clostridial toxin protease or a naturally-occurring proteases produced in the environment (FIG. 2). This
posttranslational processing yields a di-chain molecule comprising an approximately 50 kDa light chain
(LC) and an approximately 100 kDa heavy chain (HC) held together by a single disulfide bond and
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noncovalent interactions. Each mature di-chain molecule comprises three functionally distinct domains:
1) an enzymatic domain located in the LC that includes a metalloprotease region containing a zinc-
dependent endopeptidase activity which specifically targets core components of the neurotransmitter
release apparatus (Table 1); 2) a translocation domain contained within the amino-terminal half of the HC
(Hy) that facilitates release of the LC from intracellular vesicles into the cytoplasm of the target cell (Table
1); and 3) a binding domain found within the carboxyl-terminal half of the HC (Hc) that determines the
binding activity and binding specificity of the toxin to the receptor complex located at the surface of the
target cell (Table 1).

Table 1,5Clostridiai Toxin Reference Sequences and Regions : : o
BoNTA | 1 | wmikass | Asaoks71 | NeraLi2e6
BoONT/B | 2 T Mika#t | As44o-sss8 F859-E1291
BONT/C1 | 3  M1-K449 T450-N866 |  N867-E1291

BoNTD | 4 Mi-R445 T Daa6-NS62 |  S863-E1276

 BoNTE | 5 T M1-R422 | K423-K845 R846-K1252

" BONTE | 6 ) M1-Ka39 | A440-Kse4 K865-E1274 |
BONT/G | 7  M1-K446 5447-5863 |  N864-E1297
TeNT 8 M1-A457 S458-V879 1880-D1315

[017] The binding, translocation and enzymatic activity of these three functional domains are all
necessary for toxicity. While all details of this process are not yet precisely known, the overall cellular
intoxication mechanism whereby Clostridial toxins enter a neuron and inhibit neurotransmitter release Is
similar, regardless of serotype or subtype. Although the applicants have no wish to be limited by the
following description, the intoxication mechanism can be described as comprising at least four steps: 1)
receptor binding, 2) complex internalization, 3) light chain translocation, and 4) enzymatic target
modification (see FIG. 1). The process is initiated when the H¢ domain of a Clostridial toxin binds to a
toxin-specific receptor system located on the plasma membrane surface of a target cell. The binding
specificity of a receptor complex is thought to be achieved, in part, by specific combinations of
gangliosides and protein receptors that appear to distinctly comprise each Clostridial toxin receptor

complex. Once bound, the toxin/receptor complexes are internalized by endocytosis and the internalized |
vesicles are sorted to specific intracellular routes. The translocation step appears to be triggered by the
acidification of the vesicle compartment. This process seems to initiate two important pH-dependent
structural rearrangements that increase hydrophobicity and promote formation di-chain form of the toxin.
Once activated, light chain endopeptidase of the toxin Is released from the intracellular vesicle into the
cytosol where it appears to specifically targets one of three known core components of the
neurotransmiiter release apparatus. These core proteins, vesicle-associated membrane protein
(VAMP)/synaptobrevin, synaptosomal-associated protein of 25 kDa (SNAP-25) and Syntaxin, are
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necessary for synaptic vesicle docking and fusion at the nerve terminal and constitute members of the
soluble N-ethylmaleimide-sensitive factor-attachment protein-receptor (SNARE) family. BoNT/A and
BoNT/E cleave SNAP-25 in the carboxyl-terminal region, releasing a nine or twenty-six amino acid
segment, respectively, and BoNT/C1 also cleaves SNAP-25 near the carboxyl-terminus. The botulinum
serotypes BoNT/B, BoNT/D, BoNT/F and BoNT/G, and tetanus toxin, act on the conserved central portion
of VAMP, and release the amino-terminal portion of VAMP into the cytosol. BoNT/C1 cleaves syntaxin ét
a single site near the cytosolic membrane surface. The selective proteolysis of synaptic SNARES
accounts for the block of neurotransmitter release caused by Clostridial toxins in vivo. The SNARE
protein targets of Clostridial toxins are common to exocytosis in a variety of non-neuronal types; in these
cells, as in neurons, light chain peptidase activity inhibits exocytosis, see, e.g., Yann Humeau et al., How
Botulinum and Tetanus Neurotoxins Block Neurotransmitter Release, 82(5) Biochimie. 427-446 (2000);
Kathryn Turton et al., Botulinum and Tetanus Neurotoxins: Structure, Function and Therapeutic Utility,
27(11) Trends Biochem. Sci. 552-558. (2002); Giovanna Lalli et al., The Journey of Tetanus and
Botulinum Neurotoxins in Neurons, 11(9) Trends Microbiol. 431-437, (2003).

[018] Aspects of the present invention provide, in part, a modified Clostridial toxin. As used herein, the
term “modified Clostridial toxin” means any polypeptide that can execute the overall cellular mechanism
whereby a Clostridial toxin enters a neuron and inhibits neurotransmitter release and encompasses the
binding of a Clostridial toxin to a low or high affinity receptor complex, the internalization of the toxin, the
translocation of the Clostridial toxin light chain into the cytoplasm and the enzymatic modification of a
Clostridial toxin substrate. A modified Clostridial toxin disclosed in the present specification Is
distinguished from a naturally-occurring Clostridial toxin by the fact that a modified Clostridial toxin lacks
the cell binding activity of a naturally-occurring binding domain found in a Clostridial toxin. Instead, a
modified Clostridial toxin disclosed in the present specification comprises an enhanced targeting domain
that determines the binding activity of the modified Clostridial toxin to an endogenous Clostridial toxin
receptor system located at the surface of the target cell. By definition, a naturally-occurring Clostridial

toxin lacks an enhanced targeting domain.

[019] Aspects of the present invention provide, in part, a Clostridial toxin enzymatic domain. As used
herein, the term “Clostridial toxin enzymatic domain” means any Clostridial toxin polypeptide that can
execute the enzymatic target modification step of the intoxication process. Thus, a Clostridial toxin
enzymatic domain specifically targets a Clostridial toxin substrate and encompasses the proteolytic
cleavage of a Clostridial toxin substrate, such as, e.g., SNARE proteins like a SNAP-25 substrate, a
VAMP substrate and a Syntaxin substrate. Non-limiting examples of a Clostridial toxin enzymatic domain
include, e.g., a Clostridial toxin light chain region such as, e.g., a BoNT/A light chain region, a BoNT/B
light chain region, a BoNT/C1 light chain region, a BoNT/D light chain region, a BoNT/E light chain region,
a BoNT/F light chain region, a BoNT/G light chain region, and a TeNT light chain region.
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[020] A Clostridial toxin enzymatic domain includes, without limitation, naturally occurring Clostridial
toxin light chain variants, such as, e.g., Clostridial toxin light chain isoforms and Clostridial toxin light
chain subtypes; non-naturally occurring Clostridial toxin light chain variants, such as, e.g., conservative
Clostridial toxin light chain variants, non-conservative Clostridial toxin light chain variants, Clostridial toxin

light chain chimerics, active Clostridial toxin light chain fragments thereof, or any combination thereof.

[021] As used herein, the term “Clostridial toxin light chain variant,” whether naturally-occurring or non-
naturally-occurring, means a Clostridial toxin light chain that has at least one amino acid change from the
corresponding region of the disclosed reference sequences (see Table 1) and can be described in
percent identity to the corresponding region of that reference sequence. Unless expressly indicated, all
Clostridial toxin light chain variants disclosed in the present specification are capable of executing the
enzymatic target modification step of the intoxication process. As non-limiting examples, a BoNT/A light
chain variant comprising amino acids 1-448 of SEQ ID NO: 1 will have at least one amino acid difference,
such as, e.g., an amino acid substitution, deletion or addition, as compared to the amino acid region 1-
448 of SEQ ID NO: 1: a BoNT/B light chain variant comprising amino acids 1-441 of SEQ ID NO: 2 will
have at least one amino acid difference, such as, e.g., an amino acid substitution, deletion or addition, as
compared to the amino acid region 1-441 of SEQ ID NO: 2; a BoNT/C1 light chain variant comprising
amino acids 1-449 of SEQ ID NO: 3 will have at least one amino acid difference, such as, e.g., an amino
acid substitution. deletion or addition, as compared to the amino acid region 1-449 of SEQ ID NO: 3; a
BoNT/D light chain variant comprising amino acids 1-445 of SEQ ID NO: 4 will have at least one amino
acid difference, such as, e.g., an amino acid substitution, deletion or addition, as compared to the amino
acid region 1-445 of SEQ ID NO: 4; a BoNT/E light chain variant comprising amino acids 1-422 of SEQ ID
NO: 5 will have at least one amino acid difference, such as, e.g., an amino acid substitution, deletion or
addition, as compared to the amino acid region 1-422 of SEQ ID NO: 5; a BoNT/F light chain variant
comprising amino acids 1-439 of SEQ ID NO: 6 will have at least one amino acid difference, such as,
e.g., an amino acid substitution, deletion or addition, as compared to the amino acid region 1-439 of SEQ
ID NO: 6: a BoNT/G light chain variant comprising amino acids 1-446 of SEQ ID NO: 7 will have at least
one amino acid difference, such as, e.g., an amino acid substitution, deletion or addition, as compared to
the amino acid region 1-446 of SEQ ID NO: 7; and a TeNT light chain variant comprising amino acids 1-
457 of SEQ ID NO: 8 will have at least one amino acid difference, such as, e.g., an amino acid

substitution, deletion or addition, as compared to the amino acid region 1-457 of SEQ ID NO: 8.

[022] It is recognized by those of skill in the art that within each serotype of Clostridial toxin there can
be naturally occurring Clostridial toxin light chain variants that differ somewhat in their amino acid
sequence, and also In the nucleic acids encoding these proteins. For example, there are presently four
BoNT/A subtypes, BoNT/A1, BoNT/A2, BoNT/A3 and BoNT/A4, with specific light chain subtypes
showing approximately 95% amino acid identity when compared to another BoNT/A light chain subtype.
As used herein, the term “naturally occurring Clostridial toxin light chain variant” means any Clostridial
toxin light chain produced by a naturally-occurring process, including, without limitation, Clostridial toxin
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light chain isoforms produced from alternatively-spliced transcripts, Clostridial toxin light chain isoforms
produced by spontaneous mutation and Clostridial toxin light chain subtypes. A naturally occurring
Clostridial toxin light chain variant can function in substantially the same manner as the reference
Clostridial toxin light chain on which the naturally occurring Clostridial toxin light chain variant is based,
and can be substituted for the reference Clostridial toxin light chain in any aspect of the present invention.
A naturally occurring Clostridial toxin light chain variant may substitute one or more amino acids, two or
more amino acids, three or more amino acids, four or more amino acids, five or more amino acids, ten or
more amino acids, 20 or more amino acids, 30 or more amino acids, 40 or more amino acids, 50 or more
amino acids or 100 or more amino acids from the reference Clostridial toxin light chain on which the
naturally occurring Clostridial toxin light chain variant is based. A naturally occurring Clostridial toxin light
chain variant can also substitute at least 10 contiguous amino acids, at least 15 contiguous amino acids,
at least 20 contiguous amino acids, or at least 25 contiguous amino acids from the reference Clostridial
toxin light chain on which the naturally occurring Clostridial toxin light chain variant is based, that possess
at least 50% amino acid identity, 65% amino acid identity, 75% amino acid identity, 85% amino acid
identity or 95% amino acid identity to the reference Clostridial toxin light chain on which the naturally

occurring Clostridial toxin light chain variant is based.

[023] ~ A non-limiting examples of a naturally occurring Clostridial toxin light chain variant is a Clostridial
toxin light chain isoform such as, e.g., a BoNT/A light chain isoform, a BoNT/B light chain isoform, a
BoNT/C1 light chain isoform, a BoNT/D light chain isoform, a BoNT/E light chain isoform, a BoNT/F light
chain isoform, a BoNT/G light chain isoform, and a TeNT light chain isoform. A Clostridial toxin light
chain isoform can function in substantially the same manner as the reference Clostridial toxin light chain
on which the Clostridial toxin light chain isoform is based, and can be substituted for the reference

Clostridial toxin light chain in any aspect of the present invention.

[024] Another non-limiting examples of a naturally occurring Clostridial toxin light chain variant is a
Clostridial toxin light chain subtype such as, e.g., a light chain from subtype BoNT/A1, BoNT/A2,
BoNT/A3 and BoNT/A4; a light chain from subtype BoNT/B1, BoNT/B2, BoNT/B bivalent and BoNT/B
nonproteolytic; a light chain from subtype BoNT/C1-1 and BoNT/C1-2; a light chain from subtype
BoNT/E1, BoNT/E2 and BoNT/E3; and a light chain from subtype BoNT/F1, BoNT/F2, BoNT/F3 and
BoNT/F4.. A Clostridial toxin light chain subtype can function in substantially the same manner as the
reference Clostridial toxin light chain on which the Clostridial toxin light chain subtype is based, and can
be substituted for the reference Clostridial toxin light chain in any aspect of the present invention.

[025] As used herein, the term “non-naturally occurring Clostridial toxin light chain variant” means any
Clostridial toxin light chain produced with the aid of human manipulation, including, without limitation,
Clostridial toxin light chains produced by genetic engineering using random mutagenesis or rational
design and Clostridial toxin light chains produced by chemical synthesis. Non-limiting examples of non-
naturally occurring Clostridial toxin light chain variants include, e.g., conservative Clostridial toxin light
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chain variants, non-conservative Clostridial toxin light chain variants, Clostridial toxin light chain chimeric

~variants and active Clostridial toxin light chain fragments.

[026] As used herein, the term “conservative Clostridial toxin light chain variant” means a Clostridial
toxin light chain that has at least one amino acid substituted by another amino acid or an amino acid
analog that has at least one property similar to that of the original amino acid from the reference
Clostridial toxin light chain sequence (Table 1). Examples of properties include, without limitation, similar
size, topography, charge, hydrophobicity, hydrophilicity, lipophilicity, covalent-bonding capacity,
hydrogen-bonding capacity, a physicochemical property, of the like, or any combination thereof. A
conservative Clostridial toxin light chain variant can function in substantially the same manner as the
reference Clostridial toxin light chain on which the conservative Clostridial toxin light chain variant is
based, and can be substituted for the reference Clostridial toxin light chain in any aspect of the present
invention. A conservative Clostridial toxin light chain variant may substitute one or more amino acids, two
or more amino acids, three or more amino acids, four or more amino acids, five or more amino acids, ten
or more amino acids, 20 or more amino acids, 30 or more amino acids, 40 or more amino acids, 50 or
more amino acids, 100 or more amino acids, 200 or more amino acids, 300 or more amino acids, 400 or
more amino acids, or 500 or more amino acids from the reference Clostridial toxin light chain on which
the conservative Clostridial toxin light chain variant is based. A conservative Clostridial toxin light chain
variant can also substitute at least 10 contiguous amino acids, at least 15 contiguous amino acids, at
least 20 contiguous amino acids, or at least 25 contiguous amino acids from the reference Clostridial
toxin light chain on which the conservative Clostridial toxin light chain variant is based, that possess at
least 50% amino acid identity, 65% amino acid identity, 75% amino acid identity, 85% amino acid identity
or 95% amino acid identity to the reference Clostridial toxin light chain on which the conservative
Clostridial toxin light chain variant is based. Non-limiting examples of a conservative Clostridial toxin light
chain variant include, e.g., conservative BoNT/A light chain variants, conservative BoNT/B light chain
variants, conservative BoNT/C1 light chain variants, conservaiive BoNT/D light chain variants,
conservative BoNT/E light chain variants, conservative BoNT/F light chain variants, conservative BoNT/G

light chain variants, and conservative TeNT light chain variants.

[027] As used herein, the term “non-conservative Clostridial toxin light chain variant’” means a
Clostridial toxin light chain in which 1) at least one amino acid is deleted from the reference Clostridial
toxin light chain on which the non-conservative Clostridial toxin Iigh’f chain variant is based; 2) at least one
amino acid added to the reference Clostridial toxin light chain on which the non-conservative Clostridial
toxin light chain is based; or 3) at least one amino acid is substituted by another amino acid or an amino
acid analog that does not share any property similar to that of the original amino acid from the reference
Clostridial toxin light chain sequence (Table 1). A non-conservative Clostridial toxin light chain variant
can function in substantially the same manner as the reference Clostridial toxin light chain on which the
non-conservative Clostridial toxin light chain variant is based, and can be substituted for the reference
Clostridial toxin light chain in any aspect of the present invention. A non-conservative Clostridial toxin
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light chain variant can delete one or more amino acids, two or more amino acids, three or more amino
acids, four or more amino acids, five or more amino acids, and ten or more amino acids from the
reference Clostridial toxin light chain on which the non-conservative Clostridial toxin light chain variant IS
based. A non-conservative Clostridial toxin light chain variant can add one or more amino acids, two or
more amino acids, three or more amino acids, four or more amino acids, five or more amino acids, and
ten or more amino acids to the reference Clostridial toxin light chain on which the non-conservative
Clostridial toxin light chain variant is based. - A non-conservative Clostridial toxin light chain variant may
substitute one or more amino acids, two or more amino acids, three or more amino acids, four or more
amino acids, five or more amino acids, ten or more amino acids, 20 or more amino acids, 30 or more
- amino acids, 40 or more amino acids, 50 or more amino acids, 100 or more amino acids, 200 or more
amino acids, 300 or more amino acids, 400 or more amino acids, or 500 or more amino acids from the
reference Clostridial toxin light chain on which the non-conservative Clostridial toxin light chain variant is
based. A non-conservative Clostridial toxin light chain variant can also substitute at least 10 contiguous
amino acids, at' least 15 contiguous amino acids, at least 20 contiguous amino acids, or at least 25
contiguous amino acids from the reference Clostridial toxin light chain on which the non-conservative
Clostridial toxin light chain variant is based, that possess at least 50% amino acid identity, 65% amino
acid identity, 75% amino acid identity, 85% amino acid identity or 95% amino acid identity to the
reference Clostridial toxin light chain on which the non-conservative Clostridial toxin light chain variant is
based. Non-limiting examples of a non-conservative Clostridial toxin light chain variant include, e.g., non-
conservative BoNT/A light chain variants, non-conservative BoNT/B light chain variants, non-conservative
BoNT/C1 light chain variants, non-conservative BoNT/D light chain variants, non-conservative BoNT/E
light chain variants, non-conservative BoNT/F light chain variants, non-conservative BoNT/G light chain

variants, and non-conservative TeNT light chain variants.

[028] As used herein, the term “Clostridial toxin light chain chimeric® means a polypeptide comprising at
least a portion of a Clostridial toxin light chain and at least a portion of at least one other polypeptide to
form a toxin light chain with at least one property different from the reference Clostridial toxin light chains
of Table 1, with the proviso that this Clostridial toxin light chain chimeric is still capable of specifically
targeting the core components of the neurotransmitter release apparatus and thus participate in executing
the overall cellular mechanism whereby a Clostridial toxin proteolytically cleaves a substrate. Such
Clostridial toxin light chain chimerics are described in, e.g., Lance E. Steward et al, [ eucine-based Motif
and Clostridial Toxins, U.S. Patent Publication 2003/0027752 (Feb. 6, 2003); Lance E. Steward et al.,
Clostridial Neurotoxin Compositions and Modified Clostridial Neurotoxins, U.S. Patent Publication
2003/0219462 (Nov. 27, 2003); and Lance E. Steward et al., Clostridial Neurotoxin Compositions and
Modified Clostridial Neurotoxins, U.S. Patent Publication 2004/0220386 (Nov. 4, 2004).

[029] As used herein, the term “active Clostridial toxin light chain fragment” means any of a variety of
Clostridial toxin fragments comprising the light chain can be useful in aspects of the present invention
with the proviso that these light chain fragments can specifically target the core components of the
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neurotransmitter release apparatus and thus participate in executing the overall cellular mechanism
whereby a Clostridial toxin proteolytically cleaves a substrate. The light chains of Clostridial toxins are
approximately 420-460 amino acids in length and comprise an enzymatic domain (Table 1). Research
has shown that the entire length of a Clostridial toxin light chain is not necessary for the enzymatic activity
of the enzymatic domain. As a non-limiting example, the first eight amino acids of the BoNT/A light chain
(residues 1-8 of SEQ ID NO: 1) are not required for enzymatic activity. As another non-limiting example,
the first eight amino acids of the TeNT light chain (residues 1-8 of SEQ ID NO: 8) are not required for
enzymatic activity. Likewise, the carboxyl-terminus of the light chain is not necessary for activity. As a
non-limiting example, the last 32 amino acids of the BoNT/A light chain (residues 417-448 of SEQ ID NO:
1) are not required for enzymatic activity. As another non-limiting example, the last 31 amino acids of the
TeNT light chain (residues 427-457 of SEQ ID NO: 8) are not required for enzymatic activity. Thus,
aspects of this embodiment can include Clostridial toxin light chains comprising an enzymatic domain
having a length of, e.g., at least 350 amino acids, at least 375 amino acids, at least 400 amino acids, at
least 425 amino acids and at least 450 amino acids. Other aspects of this embodiment can include
Clostridial toxin light chains comprising an enzymatic domain having a length of, e.g., at mosi 350 amino
acids, at most 375 amino acids, at most 400 amino acids, at most 425 amino acids and at most 450

amino acids.

[030] Any of a variety of sequence alignment methods can be used to determine percent identity of
naturally-occurring Clostridial toxin light chain variants and non-naturally-occurring Clostridial toxin light
chain variants, including, without limitation, global methods, local methods and hybrid methods,:such as,
e.g., segment approach methods. Protocols to determine percent identity are routine procedures within

the scope of one skilled in the art and from the teaching herein.

[031] Global methods align sequences from the beginning to the end of the molecule and determine the
best alignment by adding up scores of individual residue pairs and by imposing gap penalties. Non-
limiting methods include, e.g., CLUSTAL W, see, e.g., Julie D. Thompson et al., CLUSTAL W: Improving
the Sensitivity of Progressive Multiple Sequence Alignment Through Sequence Weighting, Position-
Specific Gap Penalties and Weight Matrix Choice, 22(22) Nucleic Acids Research 4673-4680 (1994); ana
iterative refinement, see, e.g., Osamu Gotoh, Significant Improvement in Accuracy of Multiple Protein
Sequence Alignments by lterative Refinement as Assessed by Reference to Structural Alignments,

264(4) J. Mol. Biol. 823-838 (1996). |

[032] Local methods align sequences by identifying one or more conserved maotifs shared by all of the
input sequences. Non-limiting methods include, e.g., Match-box, see, e.g., Eric Depiereux and Ernest
Feytmans, Match-Box: A Fundamentally New Algorithm for the Simultaneous Alignment of Several
Protein Sequences, 8(5) CABIOS 501-509 (1992); Gibbs sampling, see, e.g., C. E. Lawrence et al.,
Detecting Subtle Sequence Signals: A Gibbs Sampling Strategy for Multiple Alignment, 262(5131)
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Science 208-214 (1993); Align-M, see, e.g., lvo Van Walle et al., Align-M — A New Algorithm for Multiple
Alignment of Highly Divergent Sequences, 20(9) Bioinformatics,:1428-1435 (2004).

[033] Hybrid methods combine functional aspects of both global and local alignment methods. Non-
limiting methods include, e.g., segment-to-segment comparison, see, e.g., Burkhard Morgenstern et al.,
Multiple DNA and Protein Sequence Alignment Based 0On Segment-To-Segment Comparison, 93(22)
Proc. Natl. Acad. Sci. U.S.A. 12098-12103 (1996); T-Coffee, see, e.g., Cédric Notredame et al., T-Coffee:
A Novel Algorithm for Multiple Sequence Alignment, 302(1) J. Mol. Biol. 205-217 (2000); MUSCLE, see,
e.g., Robert C. Edgar, MUSCLE: Multiple Sequence Alignment With High Score Accuracy and High
Throughput, 32(5) Nucleic Acids Res. 1792-1797 (2004); and DIALIGN-T, see, e.g., Amarendran R
Subramanian et al., DIALIGN-T: An Improved Algorithm for Segment-Based Multiple Sequence
Alignment, 6(1) BMC Bioinformatics 66 (2005).

[034] Thus, in an embodiment, a modified Clostridial toxin disclosed in the present specification
comprises a Clostridial toxin enzymatic domain. In an aspect of this embodiment, a Clostridial toxin
enzymatic domain comprises a naturally occurring Clostridial toxin light chain variant, such as, e.g., a
Clostridial toxin light chain isoform or a Clostridial toxin light chain subtype. In another aspect of this
embodiment, a Clostridial toxin enzymatic domain comprises a non-naturally occurring Clostridial toxin
light chain variant, such as, e.g., a conservative Clostridial toxin light chain variant, a non-conservative
Clostridial toxin light chain variant, a Clostridial toxin chimeric light chain, an active Clostridial toxin light

chain fragment, or any combination thereof.

[035] In another embodiment, a Clostridial toxin enzymatic domain comprises a BoNT/A light chain. In
an aspect of this embodiment, a BoNT/A light chain comprises amino acids 1-448 of SEQ ID NO: 1. In
another aspect of this embodiment, a BoNT/A light chain comprises a naturally occurring BoNT/A light
chain variant, such as, e.g., a light chain from a BoNT/A isoform or a light chain from a BoNT/A subtype.
In another aspect of this embodiment, a BoNT/A light chain comprises amino acids 1-448 of a naturally
occurring BoNT/A light chain variant of SEQ ID NO: 1, such as, e.g., amino acids 1-448 of a BoNT/A
isoform of SEQ ID NO: 1 or amino acids 1-448 of a BoNT/A éubtype of SEQ ID NO: 1. In still another
aspect of this embodiment, a BoNT/A light chain comprises a non-naturally occurring BoNT/A light chain
~ variant, such as, e.g., a conservative BoNT/A light chain variani, a non-cqnservative BoNT/A light chain
variant, a BoNT/A chimeric light chain, an active BoNT/A light chain fragment, or any combination thereof.
In still another aspect of this embodiment, a BoNT/A light chain comprises amino acids 1-448 of a non-
naturally occurring BoNT/A light chain variant of SEQ 1D NO: 1, such as, e.g., amino acids 1-448 of a
conservative BoNT/A light chain variant of SEQ ID NO: 1, amino acids 1-448 of a non-conservative
BoNT/A light chain variant of SEQ ID NO: 1, amino acids 1-448 of an active BoNT/A light chain fragment
of SEQ ID NO: 1, or any combination thereof.
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[036] In other aspects of this embodiment, a BoNT/A light chain comprises a polypeptide having, e.g.,
at least 70% amino acid identity with amino acids 1-448 of SEQ ID NO: 1, at least 75% amino acid
identity with amino acids 1-448 of SEQ ID NO: 1, at least 80% amino acid identity with amino acids 1-448
of SEQ ID NO: 1, at least 85% amino acid identity with amino acids 1-448 of SEQ ID NO: 1, at least 90%
amino acid identity with amino acids 1-448 of SEQ ID NO: 1 or at least 95% amino acid identity with
amino acids 1-448 of SEQ ID NO: 1. In yet other aspects of this embodiment, a BONT/A light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-448 of SEQ ID
NO: 1, at most 75% amino acid identity with amino acids 1-448 of SEQ ID NO: 1, at most 80% amino acid
identity with amino acids 1-448 of SEQ ID NO: 1, at most 85% amino acid identity with amino acids 1-448
of SEQ ID NO: 1, at most 90% amino acid identity with amino acids 1-448 of SEQ ID NO: 1 or at most
95% amino acid identity with amino acids 1-448 of SEQ 1D NO: 1.

[037] In other aspects of this embodiment, a BoNT/A light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-448 of SEQ ID NO: 1. In other aspects of this
embodiment, a BoNT/A light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions
relative to amino acids 1-448 of SEQ ID NO: 1. In yet other aspects of this embodiment, a BoNT/A light
chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40, 50, 100 or 200 non-contiguous amino acid deletions relative to amino acids 1-448 of SEQ 1D
NO: 1. In other aspects of this embodiment, a BoNT/A light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-448 of SEQ ID NO: 1. In still other aspects of this
embodiment, a BoNT/A light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous amino acid additions relative
to amino acids 1-448 of SEQ ID NO: 1. In other aspects of this embodiment, a BoNT/A light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, siX, seven, eight, nine, 10, 20, 30,
40 , 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-448 of SEQ ID NO: 1.

- [038] In other aspects of this embodiment, a BoNT/A light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous

amino acid substitutions relative to amino acids 1-448 of SEQ ID NO: 1. In other aspects of this |
embodiment, a BoNT/A light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid substitutions relative o
amino acids 1-448 of SEQ ID NO: 1. In yet other aspects of this embodiment, a BoNT/A light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-448 of SEQ ID NO: 1.
In other aspects of this embodiment, a BoNT/A light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid
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deletions relative to amino acids 1-448 of SEQ ID NO: 1. In still other aspects of this embodiment, a
BoNT/A light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid additions relative to amino acids 1-448
of SEQ ID NO: 1. In other aspects of this embodiment, a BoNT/A light chain comprises a polypeptide
| having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200

contiguous amino acid additions relative to amino acids 1-448 of SEQ ID NO: 1.

[039] In another embodiment, a Clostridial toxin enzymatic domain comprises a BoNT/B light chain. In
an aspect of this embodiment, a BoNT/B light chain comprises amino acids 1-441 of SEQ ID NO: 2. In
another aspect of this embodiment, a BoNT/B light chain comptrises a naturally occurring BoNT/B light
chain variant, such as, e.g., a light chain from a BoNT/B isoform or a light chain from a BoNT/B subtype.
In another aspect of this embodiment, a BoNT/B light chain comprises amino acids 1-441 of a naturally
occurring BoNT/B light chain variant of SEQ ID NO: 2, such as, e.g., amino acids 1-441 of a BoNT/B
isoform of SEQ ID NO: 2 or amino acids 1-441 of a BoNT/B subtype of SEQ ID NO: 2. In still another
aspect of this embodiment, a BoNT/B light chain comprises a non-naturally occurring BoNT/B light chain
variant, such as, e.g., a conservative BoNT/B light chain variant, a non-conservative BoNT/B light chain
variant, a BoNT/B chimeric light chain, an active BoNT/B light chain fragment, or any combination thereof.
In still another aspect'of this embodiment, a BoNT/B light chain comprises amino acids 1-441 of a non-
naturally occurring BoNT/B light chain variant of SEQ ID NO: 2, such as, e.g., amino acids 1-441 of a
conservative BoNT/B light chain variant of SEQ ID NO: 2, amino acids 1-441 of a non-conservative
BoNT/B light chain variant of SEQ ID NO: 2, amino acids 1-441 of an active BoNT/B light chain fragment
of SEQ ID NO: 2, or any combination thereof.

[040] In other aspects of this embodiment, a BoNT/B light chain comprises a polypeptide having, e.g.,
at least 70% amino acid identity with amino acids 1-441 of SEQ ID NO: 2, at least 75% amino acid
identity with amino acids 1-441 of SEQ ID NO: 2, at least 80% amino acid identity with amino acids 1-441
of SEQ ID NO: 2, at least 85% amino acid identity with amino acids 1-441 of SEQ ID NO: 2, at least 90%
amino acid identity with amino acids 1-441 of SEQ ID NO: 2 or at least 95% amino acid identity with
amino acids 1-441 of SEQ ID NO: 2. In yet other aspects of this embodiment, a BoNT/B light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-441 of SEQ ID
NO: 2. at most 75% amino acid identity with amino acids 1-441 of SEQ ID NO: 2, at most 80% amino acid
identity with amino acids 1-441 of SEQ ID NO: 2, at most 85% amino acid identity with amino acids 1-441
of SEQ ID NO: 2, at most 90% amino acid identity with amino acids 1-441 of SEQ ID NO: 2 or at most
95% amino acid identity with amino acids 1-441 of SEQ ID NO: 2.

[041] In other aspects of this embodiment, a BoNT/B light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-441 of SEQ ID NO: 2. In other aspects of this
embodiment, a BoNT/B light chain comprises a polypeptide having, e.g., at least one, two, three, four,
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five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions
relative to amino acids 1-441 of SEQ ID NO: 2. In yet other aspects of this embodiment, a BoNT/B light
chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40 , 50, 100 or 200 non-contiguous amino acid deletions relative to amino acids 1-441 of SEQ ID
NO: 2. In other aspects of this embodiment, a BoNT/B light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-441 of SEQ ID NO: 2. In still other aspects of this
embodiment, a BoNT/B light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous amino acid additions relati\}e
to amino acids 1-441 of SEQ ID NO: 2. In other aspects of this embodiment, a BoNT/B light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30,
40 , 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-441 of SEQ ID NO: 2.

[042] In other aspects of this embodiment, a BoNT/B light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous
amino acid substitutions relative to amino acids 1-441 of SEQ ID NO: 2. In other aspects of this
embodiment, a BoNT/B light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid substitutions relative to
amino acids 1-441 of SEQ ID NO: 2. In vyet other aspects of this embodiment, a BoNT/B light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-441 of SEQ ID NO: 2.
In other aspects of this embodiment, a BoNT/B light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid
deletions relative to amino acids 1-441 of SEQ ID NO: 2. In still other aspects of this embodiment, a
BoNT/B light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid additions relative to amino acids 1-441
of SEQ ID NO: 2. In other aspects of this embodiment, a BoNT/B light chain comprises a polypeptide
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200
contiguous amino acid additions relative to amino acids 1-441 of SEQ ID NO: 2.

[043] In another embodiment, a Clostridial toxin enzymatic domain comprises a BoNT/C1 light chain.

In an aspect of this embodiment, a BONT/C1 light chain comprises amino acids 1-449 of SEQ ID NO: 3. |
In another aspect of this embodiment, a BoNT/C1 light chain comprises a naturally occurring BoNT/C1
light chain variant, such as, e.g., a light chain from a BoNT/C1 isoform or a light chain from a BoNT/CH
subtype. In another aspect of this embodiment, a BoNT/C1 light chain comprises amino acids 1-449 of a
naturally occurring BoNT/C1 light chain variant of SEQ ID NO: 3, such as, e.g., amino acids 1-449 of a
BoNT/C1 isoform of SEQ ID NO: 3 or amino acids 1-449 of a BoNT/C1 subtype of SEQ ID NO: 3. In still
another aspect of this embodiment, a BoNT/C1 light chain comprises a non-naturally occurring BoNT/C1
light chain variant, such as, e.g., a conservative BoNT/C1 light chain variant, a non-conservative
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BoNT/C1 light chain variant, a BoNT/C1 chimeric light chain, an active BoNT/C1 light chain fragment, of
any combination thereof. In still another aspect of this embodiment, a BoNT/C1 light chain comprises
amino acids 1-449 of a non-naturally occurring BoNT/C1 light chain variant of SEQ ID NO: 3, such as,
e.g., amino acids 1-449 of a conservative BONT/C1 light chain variant of SEQ ID NO: 3, amino acids 1-
449 of a non-conservative BoNT/C1 light chain variant of SEQ ID NO: 3, amino acids 1-449 of an active
BoNT/C1 light chain fragment of SEQ ID NO: 3, or any combination thereof.

[044] In other aspects of this embodiment, a BoNT/C1 light chain comprises a polypeptide 'having, e.g.,
at least 70% amino acid identity with amino acids 1-449 of SEQ ID NO: 3, at least 75% amino acid
identity with amino acids 1-449 of SEQ ID NO: 3, at least 80% amino acid identity with amino acids 1-449
of SEQ ID NO: 3, at least 85% amino acid identity with amino acids 1-449 of SEQ ID NO: 3, at least 90%
amino acid identity with amino acids 1-449 of SEQ ID NO: 3 or at least 95% amino acid identity with
amino acids 1-449 of SEQ ID NO: 3. In yet other aspects of this embodiment, a BoNT/C1 light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-449 of SEQ ID
NO: 3, at most 75% amino acid identity with amino acids 1-449 of SEQ ID NO: 3, at most 80% amino acid
identity with amino acids 1-449 of SEQ ID NO: 3, at most 85% amino acid identity with amino acids 1-449
of SEQ ID NO: 3, at most 90% amino acid identity with amino acids 1-449 of SEQ ID NO: 3 or at most
95% amino acid identity with amino acids 1-449 of SEQ ID NO: 3.

[045] In other aspects of this embodiment, a BoNT/C1 light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-449 of SEQ ID NO: 3. In other aspects of this
embodiment, a BoNT/C1 light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions
relative to amino acids 1-449 of SEQ ID NO: 3. In yet other aspects of this embodiment, a BoNT/C1 light
chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40 , 50, 100 or 200 non-contiguous amino acid deletions relative to amino acids 1-449 of SEQ D
NO: 3. In other aspects of this embodiment, a BoNT/CH light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-449 of SEQ ID NO: 3. In still other aspects of this
embodiment, a BoNT/C1 light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous amino acid additions relative
to amino acids 1-449 of SEQ ID NO: 3. In other aspects of this embodiment, a BoNT/C1 light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30,
40 , 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-449 of SEQ ID NO: 3.

[046] In other aspects of this embodiment, a BoNT/C1 light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous
amino acid substitutions relative to amino acids 1-449 of SEQ ID NO: 3. In other aspects of this
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embodiment, a BoNT/C1 light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid substitutions relative to
amino acids 1-449 of SEQ ID NO: 3. In yet other aspects of this embodiment, a BoNT/C1 light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-449 of SEQ ID NO: 3.
In other aspects of this embodiment, a BoNT/C1 light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid
deletions relative to amino acids 1-449 of SEQ ID NO: 3. In still other aspects of this embodiment, a
BoNT/C1 light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid additions relative to amino acids 1-449
of SEQ ID NO: 3. In other aspects of this embodiment, a BoNT/C1 light chain comprises a polypeptide
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200
contiguous amino acid additions relative to amino acids 1-449 of SEQ ID NO: 3.

[047] In another embodiment, a Clostridial toxin enzymatic domain comprises a BoNT/D light chain. In
an aspect of this embodiment, a BoNT/D light chain comprises amino acids 1-445 of SEQ ID NO: 4. In
another aspect of this embodiment, a BoNT/D light chain comprises a naturally occurring BoNT/D light
chain variant, such as, e.g., a light chain from a BoNT/D isoform or a light chain from a BoNT/D subtype.
In another aspect of this embodiment, a BoNT/D light chain comprises amino acids 1-445 of a naturally
occurring BoNT/D light chain variant of SEQ ID NO: 4, such as, e.g., amino acids 1-445 of a BoNT/D
isoform of SEQ ID NO: 4 or amino acids 1-445 of a BoNT/D subtype of SEQ ID NO: 4. In still another
aspect of this embodiment, a BoNT/D light chain comprises a non-naturally occurring BoNT/D light chain
variant, such as, e.g., a conservative BoNT/D light chain variant, a non-conservative BoNT/D light chain
variant, a BoNT/D chimeric light chain, an active BoNT/D light chain fragment, or any combination
thereof. In still another aspect of this embodiment, a BoNT/D light chain comprises amino acids 1-445 of
a non-naturally occurring BoNT/D light chain variant of SEQ ID NO: 4, such as, e.g., amino acids 1-445 of
a conservative BoNT/D light chain variant of SEQ ID NO: 4, amino acids 1-445 of a non-conservative
BoNT/D light chain variant of SEQ ID NO: 4, amino acids 1-445 of an active BONT/D light chain fragment
of SEQ ID NO: 4, or any combination thereof.

[048] In other aspects of this embodiment, a BoNT/D light chain comprises a polypeptide having, e.g.,

at least 70% amino acid identity with amino acids 1-445 of SEQ ID NO: 4, at least 75% amino acid |
identity with amino acids 1-445 of SEQ ID NO: 4, at least 80% amino acid identity with amino acids 1-445
of SEQ ID NO: 4, at least 85% amino acid identity with amino acids 1-445 of SEQ ID NO: 4, at least 90%
amino acid identity with amino acids 1-445 of SEQ ID NO: 4 or at least 95% amino acid identity with
amino acids 1-445 of SEQ ID NO: 4. In yet other aspects of this embodiment, a BoNT/D light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-445 of SEQ 1D
NO: 4, at most 75% amino acid identity with amino acids 1-445 of SEQ ID NO: 4, at most 80% amino acid
identity with amino acids 1-445 of SEQ ID NO: 4, at most 85% amino acid identity with amino acids 1-445
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of SEQ ID NO: 4, at most 90% amino acid identity with amino acids 1-445 of SEQ ID NO: 4 or at most
~ 95% amino acid identity with amino acids 1-445 of SEQ ID NO: 4.

[049] In other aspects of this embodiment, a BoNT/D light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-445 of SEQ ID NO: 4. In other aspects of thié
embodiment, a BoNT/D light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions
relative to amino acids 1-445 of SEQ ID NO: 4. In yet other aspects of this embodiment, a BoNT/D light
chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40 , 50, 100 or 200 non-contiguous amino acid deletions relative to amino acids 1-445 of SEQ ID
NO: 4. In other aspects of this embodiment, a BoNT/D light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-445 of SEQ ID NO: 4. In still other aspects of this
embodiment, a BoNT/D light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid additions relative
to amino acids 1-445 of SEQ ID NO: 4. In other aspects of this embodiment, a BoNT/D light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30,
40 , 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-445 of SEQ 1D NO: 4.

[050] In other aspects of this embodiment, a BoNT/D light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous
amino acid substitutions relative to amino acids 1-445 of SEQ ID NO: 4. In other aspects of this
embodiment, a B_oNT/D light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid substitutions relative to
amino acids 1-445 of SEQ ID NO: 4. In yet other aspects of this embodiment, a BoNT/D light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-445 of SEQ ID NO: 4.
In other aspects of this embodiment, a BoNT/D light chain comprises & polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid
deletions relative to amino acids 1-445 of SEQ ID NO: 4. In still other aspecis of this embodiment, a
BoNT/D light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, siX, seven,
eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid additions reiative to amino acids 1-445
of SEQ ID NO: 4. In other aspects of this embodiment, a BoNT/D light chain comprises a polypeptide
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200
contiguous amino acid additions relative to amino acids 1-445 of SEQ 1D NO: 4.

[051] In another embodiment, a Clostridial toxin enzymatic domain comprises a BONT/E light chain. In
an aspect of this embodiment, a BoNT/E light chain comprises amino acids 1-422 of SEQ ID NO: 5. In
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another aspect of this embodiment, a BoNT/E light chain comprises a naturally occurring BoNT/E light
chain variant, such as, e.g., a light chain from a BoNT/E isoform or a light chain from a BoNT/E subtype.
In another aspect of this embodiment, a BoNT/E light chain comprises amino acids 1-422 of a naturally
occurring BoNT/E light chain variant of SEQ ID NO: 5, such as, e.g., amino acids 1-422 of a BoNT/E
isoform of SEQ ID NO: 5 or amino acids 1-422 of a BoNT/E subtype of SEQ ID NO: 5. In still another
aspect of this embodiment, a BoNT/E light chain comprises a non-naturally occurring BoNT/E light chain
variant, such as, e.g., a conservative BoNT/E light chain variant, a non-conservative BoNT/E light chain
variant, a BoNT/E chimeric light chain, an active BoNT/E light chain fragment, or any combination thereot,
In still another aspect of this embodiment, a BoNT/E light chain comprises amino acids 1-422 of a non-
naturally occurring BoNT/E light chain variant of SEQ ID NO: 5, such as, e.g., amino acids 1-422 of a
conservative BoNT/E light chain variant of SEQ ID NO: 5, amino acids 1-422 of a non-conservative
BoNT/E light chain variant of SEQ ID NO: 5, amino acids 1-422 of an active BoNT/E light chain fragment
of SEQ ID NO: 5, or any combination thereof.

[052] In other aspects of this embodiment, a BoNT/E light chain comprises a polypeptide having, e.g.,
at least 70% amino acid identity with amino acids 1-422.of SEQ ID NO: 5, at least 75% amino acid
identity with amino acids 1-422 of SEQ ID NO: 5, at least 80% amino acid identity with amino acids 1-422
of SEQ ID NO: 5, at least 85% amino acid identity with amino acids 1-422 of SEQ ID NO: 5, at least 90%
amino acid identity with amino acids 1-422 of SEQ ID NO: 5 or at least 95% amino acid identity with
amino acids 1-422 of SEQ ID NO: 5. In yet other aspects of this embodiment, a BoNT/E light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-422 of SEQ ID
NO: 5. at most 75% amino acid identity with amino acids 1-422 of SEQ ID NO: 5, at most 80% amino acid
identity with amino acids 1-422 of SEQ ID NO: 5, at most 85% amino acid identity with amino acids 1-422
of SEQ ID NO: 5, at most 90% amino acid identity with amino acids 1-422 of SEQ ID NO: 5 or at most
95% amino acid identity with amino acids 1-422 of SEQ ID NO: 5.

[053] In other aspects of this embodiment, a BoNT/E light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-422 of SEQ ID NO: 5. In other aspects of this
embodiment, a BoNT/E light chain comprises a polypeptide having, e.g., at least one, two, three; four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions

relative to amino acids 1-422 of SEQ ID NO: 5. In yet other aspects of this embodiment, a BONT/E light |
chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40 , 50, 100 or 200 non-contiguous amino acid deletions relative to amino acids 1-422 of SEQ ID
NO: 5. In other aspects of this embodiment, a BoNT/E light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-422 of SEQ ID NO: 5. In still other aspects of this
embodiment, a BoNT/E light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous amino acid additions relative
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to amino acids 1-422 of SEQ ID NO: 5. In other aspects of this embodiment, a BoNT/E light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30,
40 . 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-422 of SEQ ID NO: 5.

[054] In other aspects of this embodiment, a BoNT/E light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous
amino acid substitutions relative to amino acids 1-422 of SEQ ID NO: 5. In other aspects of this
embodiment, a BoNT/E light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid substitutions relative 1o
amino acids 1-422 of SEQ ID NO: 5. In vet other aspects of this embodiment, a BoNT/E light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-422 of SEQ ID NO: 5.
In other aspects of this embodiment, a BoNT/E light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid
deletions relative to amino acids 1-422 of SEQ ID NO: 5. In still other aspects of this embodiment, a
BoNT/E light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid additions relative to amino acids 1-422
of SEQ ID NO: 5. In other aspects of this embodiment, a BoNT/E light chain comprises a polypeptide
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200
contiguous amino acid additions relative to amino acids 1-422 of SEQ ID NO: 5.

[055] In another embodiment, a Clostridial toxin enzymatic domain comprises a BoNT/F light chain. In
an aspect of this embodiment, a BoNT/F light chain comprises amino acids 1-439 of SEQ ID NO: 6. In
another aspect of this embodiment, a BoNT/F light chain comprises a naturally occurring BoNT/F light
chain variant, such as, e.g., a light chain from a BoNT/F isoform or a light chain from a BoNT/F subtype.
In another aspect of this embodiment, a BoNT/F light chain comprises amino acids 1-439 of a naturally
occurring BoNT/F light chain variant of SEQ ID NO: 6, such as, e.g., amino acids 1-439 of a BoNT/F
isoform of SEQ ID NO: 6 or amino acids 1-439 of a BoNT/F subtype of SEQ ID NO: 6. In still another
aspect of this embodiment, a BoNT/F light chain comprises a non-naturally occurring BoNT/F light chain
variant, such as, e.g., a conservative BoNT/F light chain variant, a non-conservative BoNT/F light chain
variant, a BoNT/F chimeric light chain, an active BoNT/F light chain fragment, or any combination thereot.
In still another aspect of this embodiment, a BoNT/F light chain comprises amino acids 1-439 of a non-
naturally occurring BoNT/F light chain variant of SEQ ID NO: 6, such as, e.g., amino acids 1-439 of a
conservative BoNT/F light chain variant of SEQ ID NO: 6, amino acids 1-439 of a non-conservative
BoNT/F light chain variant of SEQ ID NO: 6, amino acids 1-439 of an active BoONT/F light chain fragment
of SEQ ID NO: 6, or any combination thereof.

[056] In other aspects of this embodiment, a BoNT/F light chain comprises a polypeptide having, e.g.,
at least 70% amino acid identity with amino acids 1-439 of SEQ ID NO: 6, at least 75% amino acid
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identity with amino acids 1-439 of SEQ ID NO: 6, at least 80% amino acid identity with amino acids 1-439
of SEQ ID NO: 6, at least 85% amino acid identity with amino acids 1-439 of SEQ ID NO: 6, at least 90%
amino acid identity with amino acids 1-439 of SEQ ID NO: 6 or at least 95% amino acid identity with
amino acids 1-439 of SEQ ID NO: 6. In yet other aspects of this embodiment, a BoNT/F light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-439 of SEQ ID
NO: 6, at most 75% amino acid identity with amino acids 1-439 of SEQ ID NO: 6, at most 80% amino acid
identity with amino acids 1-439 of SEQ ID NO: 6, at most 8'5% amino acid identity with amino acids 1-439
of SEQ ID NO: 6, at most 90% amino acid identity with amino acids 1-439 of SEQ ID NO: 6 or at most
95% amino acid identity with amino acids 1-439 of SEQ ID NO: 6.

[057] In other aspects of this embodiment, a BoNT/F light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-439 of SEQ ID NO: 6. In other aspects of this
embodiment, a BoNT/F light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20; 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions
relative to amino acids 1-439 of SEQ ID NO: 6. In yet other aspects of this embodiment, a BoNT/F light
chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40 , 50, 100 or 200 non-contiguous amino acid deletions relative 1o amino acids 1-439 of SEQ ID
NO: 6. In other aspects of this embodiment, a BoNT/F light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-439 of SEQ ID NO: 6. |In still other aspects of this
embodiment, a BoNT/F light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid additions relative
to amino acids 1-439 of SEQ ID NO: 6. In other aspects of this embodiment, a BoNT/F light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30,
40 , 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-439 of SEQ ID NO: 6.

[058] In other aspects of this embodiment, a BoNT/F light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous
amino acid substitutions relative to amino acids 1-439 of SEQ ID NO: 6. In other aspects of this
embodiment, a BoNT/F light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid substitutions relative to
amino acids 1-439 of SEQ ID NO: 6. In yet other aspects of this embodiment, a BoNT/F light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-439 of SEQ ID NO: 6.
In other aspects of this embodiment, a BoNT/F light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid
deletions relative to amino acids 1-439 of SEQ ID NO: 6. In still other aspects of this embodiment, a
BoNT/F light chain comprises a polypeptide having, e.g., at most one, iwo, three, four, five, siX, seven,
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eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid additions relative 1o amino acids 1-439
of SEQ ID NO: 6. In other aspects of this embodiment, a BoNT/F light chain comprises a polypeptide
having, e.g., at least one, 1wo, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200

contiguous amino acid additions relative to amino acids 1-439 of SEQ ID NO: 6.

[059] In another embodiment, a Clostridial toxin enzymatic domain comprises a BoNT/G light chain. In
an aspect of this embodiment, a BoNT/G light chain comprises amino acids 1-446 of SEQ ID NO: 7. In
another aspect of this embodiment, a BoNT/G light chain comprises a naturally occurring BoNT/G light
chain variant, such as, e.g., a light chain from a BoNT/G isoform or a light chain from a BoNT/G subtype.
In another aspect of this embodiment, a BoNT/G light chain comprises amino acids 1-446 of a naturally
occurring BoNT/G light chain variant of SEQ 1D NO: 7, such as, e.g., amino acids 1-446 of a BoNT/G
isoform of SEQ 1D NO: 7 or amino acids 1-446 of a BoNT/G subtype of SEQ ID NO: 7. In still another
aspect of this embodiment, a BoNT/G light chain comprises a non-naturally occurring BoNT/G light chain
variant, such as, e.g., a conservative BoNT/G light chain variant, a non-conservative BoNT/G light chain
variant, a BoNT/G chimeric light chain, an active BoNT/G light chain fragment, or any combination
thereof. In still another aspect of this embodiment, a BoNT/G light chain comprises amino acids 1-446 of
a non-naturally occurring BoNT/G light chain variant of SEQ ID NO: 7, such as, e.g., amino acids 1-446 of
a conservative BoNT/G light chain variant of SEQ ID NO: 7, amino acids 1-446 of a non-conservative
BoNT/G light chain variant of SEQ ID NO: 7, amino acids 1-446 of an active BoNT/G light chain fragment
of SEQ ID NO: 7, or any combination thereoi.

[060] In other aspects of this embodiment, a BoNT/G light chain comprises a polypeptide having, e.g.,
at least 70% amino acid identity with amino acids 1-446 of SEQ ID NO: 7, at least 75% amino acid
identity with amino acids 1-446 of SEQ ID NO: 7, at least 80% amino acid identity with amino acids 1-446
of SEQ ID NO: 7, at least 85% amino acid identity with amino acids 1-446 of SEQ ID NO: 7, at least 90%.
amino acid identity with amino acids 1-446 of SEQ ID NO: 7 or at least 95% amino acid identity with
amino acids 1-446 of SEQ ID NO: 7. In yet other aspects of this embodiment, a BoNT/G light chain
comprises a polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-446 of SEQ 1D
NO: 7, at most 75% amino acid identity with amino acids 1-446 of SEQ ID NO: 7, at most 80% amino acid
identity with amino acids 1-446 of SEQ ID NO: 7. at most 85% amino acid identity with amino acids 1-446
of SEQ ID NO: 7, at most 90% amino acid identity with amino acids 1-446 of SEQ ID NO: 7 or at most
95% amino acid ideﬁntity with amino acids 1-446 of SEQ ID NO: 7. '

[061] In other aspects of this embodiment, a BoNT/G light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-446 of SEQ ID NO: 7. In other aspects of this
embodiment, a BoNT/G light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions
relative to amino acids 1-446 of SEQ ID NO: 7. In yet other aspects of this embodiment, a BoNT/G light
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chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10,
20, 30, 40 , 50, 100 or 200 non-contiguous amino acid deletions relative to amino °:—.atcids 1-446 of SEQ ID
NO: 7. In other aspects of this embodiment, a BoNT/G light chain comprises a polypeptide having, e.g.,
at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous
amino acid deletions relative to amino acids 1-446 of SEQ ID NO: 7. In still other aspects of this
embodiment, a BoNT/G light chain comprises a polypeptide having, e.g., at most one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid additions relative
to amino acids 1-446 of SEQ ID NO: 7. In other aspects of this embodiment, a BoNT/G light chain
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30,
40 , 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-446 of SEQ ID NO: 7.

[062] In other aspects of this embodiment, a BoNT/G light chain comprises a polypeptide having, e.g.,
at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous
amino acid substitutions relative to amino acids 1-446 of SEQ ID NO: 7. In other aspects of this
embodiment, a BoNT/G light chain comprises a polypeptide having, e.g., at least one, two, three, four,
five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid substitutions relative to
amino acids 1-446 of SEQ ID NO: 7. In yet other aspects of this embodiment, a BoNT/G light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30. 40 . 50, 100 or 200 contiguous amino acid deletions relative to amino acids 1-446 of SEQ ID NO: 7.
In other aspects of this embodiment, a BoNT/G light chain comprises a polypeptide having, €.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid
deletions relative to amino acids 1-446 of SEQ ID NO: 7. In still other aspects of this embodiment, a
BoNT/G light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino acid additions relative to amino acids 1-446
of SEQ ID NO: 7. In other aspects of this embodiment, a BoNT/G light chain comprises a polypeptide
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200
contiguous amino acid additions relative to amino acids 1-446 of SEQ ID NO: 7.

[063] In another embodiment, a Clostridial toxin enzymatic domain comprises a TeNT light chain. In an
aspect of this embodiment, a TeNT light chain comprises amino acids 1-457 of SEQ ID NO: 8. In another
aspect of this embodiment, a TeNT light chain comprises a naturally occurring TeNT light chain variant,

such as, e.g., a light chain from a TeNT isoform or a light chain from a TeNT subtype. In another aspect |
of this embodiment, a TeNT light chain comprises amino acids 1-457 of a naturally occurring TeNT light
chain variant of SEQ ID NO: 8, such as, e.g., amino acids 1-457 of a TeNT isoform of SEQ ID NO: 8 or
amino acids 1-457 of a TeNT subtype of SEQ ID NO: 8. In still another aspect of this embodiment, a
TeNT light chain comprises a non-naturally occurring TeNT light chain variant, such as, e.g., a
conservative TeNT light chain variant, a non-conservative TeNT light chain variant, a TeNT chimeric light
chain, an active TeNT light chain fragment, or any combination thereof. In stili another aspect of this
embodiment, a TeNT light chain comprises amino acids 1-457 of a non-naturally occurring TeNT light



CA 02601537 2007-09-14

WO 2007/106115 PCT/US2006/027969
27

chain variant of SEQ ID NO: 8, such as, e.g., amino acids 1-457 of a conservative TeNT light chain
variant of SEQ 1D NO: 8, amino acids 1-457 of a non-conservative TeNT light chain variant of SEQ ID
NO: 8, amino acids 1-457 of an active TeNT light chain fragment of SEQ 1D NO: 8, or any combination
thereof.

[064] In other aspects of this embodiment, a TeNT light chain comprises a polypeptide having, e.g., at
least 70% amino acid identity with amino acids 1-457 of SEQ ID NO: 8, at least 75% amino acid identity
with amino acids 1-457 of SEQ ID NO: 8, at least 80% amino acid identity with amino acids 1-457 of SEQ
ID NO: 8, at least 85% amino acid identity with amino acids 1-457 of SEQ ID NO: 8, at least 90% amino
acid identity with amino acids 1-457 of SEQ ID NO: 8 or at least 95% amino acid identity with amino acids
1-457 of SEQ ID NO: 8. In yet other aspects of this embodiment, a TeNT light chain comprises a
polypeptide having, e.g., at most 70% amino acid identity with amino acids 1-457 of SEQ |ID NO: 8, at
‘most 75% amino acid identity with amino acids 1-457 of SEQ ID NO: 8, at most 80% amino acid identity
with amino acids 1-457 of SEQ ID NO: 8, at most 85% amino acid identity with amino acids 1-457 of SEQ
ID NO: 8, at most 90% amino acid identity with amino acids 1-457 of SEQ ID NO: 8 or at most 95% amino
acid identity with amino acids 1-457 of SEQ ID NO: 8.

[065] In other aspects of this embodiment, a TeNT light chain comprises a polypeptide having, e.g., at
most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100, or 200 non-contiguous
amino acid substitutions relative to amino acids 1-457 of SEQ ID NO: 8. In other aspects of this
embodiment, a TeNT light chain comprises a polypeptide having, e.g., at least one, two, three, four, five,
six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino acid substitutions relative to
amino acids 1-457 of SEQ ID NO: 8. In yet other aspects of this embodiment, a TeNT light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40, 50, 100 or 200 non-contiguous amino acid deletions relative 1o amino acids 1-457 of SEQ ID NO:
8. In other aspects of this embodiment, a TeNT light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 non-contiguous amino
acid deletions relative to amino acids 1-457 of SEQ ID NO: 8. In still other aspects of this embodiment, a
TeNT light chain comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-contiguous amino acid additions relative to amino acids 1-
457 of SEQ ID NO: 8. In other aspects of this embodiment, a TeNT light chain comprises a polypeptide
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 non-
contiguous amino acid additions relative to amino acids 1-457 of SEQ ID NO: 8.

[066] In other aspects of this embodiment, a TeNT light chain comprises a polypeptide having, e.g., at
most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100 or 200 contiguous amino
acid substitutions relative to amino acids 1-457 of SEQ ID NO: 8. In other aspects of this embodiment, a
TeNT light chain comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven,
eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid substitutions relative to amino acids 1-
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457 of SEQ ID NO: 8. In yet other aspects of this embodiment, a TeNT light chain comprises a
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100
or 200 contiguous amino acid deletions relative to amino acids 1-457 of SEQ ID NO: 8. In other aspects
of this embodiment, a TeNT light chain comprises a polypeptide having, e.g., at least one, iwo, three,
four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid deletions relative
to amino acids 1-457 of SEQ ID NO: 8. In still other aspects of this embodiment, a TeNT light chain
comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20,
30, 40 , 50, 100 or 200 contiguous amino acid additions relative to amino acids 1-457 of SEQ 1D NO: 8.
In other aspects of this embodiment, a TeNT light chain comprises a polypeptide having, e.g., at least
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40, 50, 100 or 200 contiguous amino acid
additions relative to amino acids 1-457 of SEQ |ID NO: 8.

[067] Aspects of the present invention provide, in part, a Clostridial toxin translocation domain. As
used herein, the term “Clostridial toxin translocation domain” means any Clostridial toxin polypeptide that
can execute the translocation step of the intoxication process that mediates Clostridial toxin light chain
translocation. Thus, a Clostridial toxin translocation domain facilitates the movement of a Clostridial toxin
light chain across a membrane and encompasses the movement of a Clostridial toxin light chain through
the membrane an intracellular vesicle into the cytoplasm of a cell. Non-limiting examples of a Clostridial
toxin translocation domain include, e.g., a Clostridial toxin Hy region such as, e.g., a BoNT/A Hy region, a
BoNT/B Hy region, a BoNT/C1 Hy region, a BoNT/D Hy region, a BoNT/E Hy region, a BoNT/F Hy region,
a BoNT/G Hy region, and a TeNT Hy region.

[068] A Clostridial toxin translocation domain includes, without limitation, naturally occurring Clostridial
toxin Hy region variants, such uas, e.g., Clostridial toxin Hy region isoforms and Clostridial toxin Hy region
~subtypes; non-naturally occurring Clostridial toxin Hy region variants, such as, e.g., conservative
Clostridial toxin Hy region variants, non-conservative Clostridial toxin Hy region variants, Clostr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>