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episodes of back pain that occur throughout life to a severe chronic disease that attacks
30 the spine, peripheral joints and other body organs.

Another type of inflammatory pain is visceral pain which includes pain associated with
inflammatory bowel disease (IBD). Visceral pain is pain associated with the viscera,
which encompass the organs of the abdominal cavity. These organs include the sex
35 organs, spleen and part of the digestive system. Pain associated with the viscera can



There is a critical nedical need to identify new pharmaceutically
active conmpounds that interfere with key steps of the inflammatory

pai n procegs zﬁ&)ﬂog,@é“ cularly for the treatnent and/or péﬁ\(&law(g&@f
arthritis pain and/or synptons of arthritis pain. 15Surprisi nglly we
have found that adm nistration of an anti-CGRP antibody is effective
in prevention and/or treatnment of inflammatory pain, arthritis pain
and in particular osteoarthritis pain. CORP (calcitonin gene-related
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Centrally penetrating spinally administered, small molecule selective CGRP antagonists
25 have been shown to be useful in the treatment of neuropathic and nociceptive pain
conditions (Adwanikar et al, Pain 2007) suggesting that removal of endogenous CGRP
in the spinal cord has an antinociceptive effect. Additionally intrathecal administration of
antiserum against CGRP has been shown to reduce nociceptive behaviour in rodent
models of arthritis (Kuraishi, Y., et. al Neurosci. lett (1998) 92, 325 — 329).
30
Surprisingly we have found that administration of an anti-CGRP antibody is effective,
with a peripheral site of action, in the prevention and/or treatment of inflammatory pain
and in particular osteoarthritis pain when administered peripherally. This peripheral
administration route provides a distinct advantage over the requirement to administer
35 antibodies intrathecally or spinally, a more high risk and inconvenient proceedure..



20 intravenously (1m/kg, 1V) and, a null antibody (does not bind
CGRP) was adm nistered at 10 ng/kg, IV as a negative control. Both
ant i bodi e golved in a vehicle solution containj

0.01% Tvvezvr‘{w;gﬁhgel ecoxi b was used as zpositive control |§9j {ﬁ@maosdg
It was suspended in 0.5% et hyl cel | ul ose and 0. 025% Tween-20 and was
adm ni stered by oral gavage (1 m/kg) at 30 ng/kg, tw ce a day

t hroughout the study 25period. Pain responses were assessed on day 2,
3, 7 and 10 following initiation of the pharmacol ogy study (day 0)
and were assessed in a fully blinded fashion. Data re the neanSEM of
6 rats per Byiefglescription obthedaverd®rol vs basel i ne val ue (Dunnett's
test in GaphPad Prism. In the figure, fromleft to right, bar 1=

basel i ne, 13
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10my/ kg, rr@&ggh%a!iyo@dr@imsterqacge ELISA. WO 2009/ 109908PCT/ 1B2009/ 050849
4 Figure 3b: serumlevel of anti-CGRP concentration (ug/m) vs tinme

after 1V admnistration of 10, 30, 100 /'kg, measured by anti-1gG
ELI SA. FiTdermsesent wamﬂqriéuré*wmrmdesga meBotl of pieNanticnERI/dr tragimant of
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were used to determne t specl |C|ty of 01. 10 Figure 6: CORP
sequences from human, cynonol gus nonkey, rat, nouse , dog and rabbit.
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in the I$ki mdgynisttatieg- from 90 nmin post-treatment. 01 was adni ni stered
by intravenous admnistration (1 m/kg). Data are from6-8 or 13 rats
per group. *p=0.05, **p=0.01 vs vehicle (phosphate buffered saline)
treated gr Qasceptionofthe FSUmRS nt (AVOVA). 20 Table 1: Kd and | C50 of
anti-CGRP anti bodi es neasured at 25C agai nst hunman aCGRP [ nuMab7E9 =
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affinities as determ ned E’a% Bi acore Descri ption | nvention 30
Gener al Te&RiWtign eentgiRegfttar t 0l "/ail’wemmbr%wh m%mﬁad@ﬁ passitive eppsrabin,

unl ess ot hgnaktagy. INPFALAlPEnded in 0.5% methylcellulose and 0.025% Tween-20 and was

administered by oral gavage (1 ml/kg) at 30 mg/kg, twice a day throughout the study

25 period. Pain responses were assessed on day 2, 3, 7 and 10 following initiation of the
pharmacology study (day 0) and were assessed in a fully blinded fashion. Data re the
meantSEM of 6 rats per group. *p<0.05 and p<0.01 vs baseline value (Dunnett's test in
GraphPad Prism). In the figure, from left to right, bar 1= baseline, bars 2-5 = null
antibody, bars 6-9 = 1 mg/ml G2, bars 10-13 = 10 mg/ml G2, bars 14-17 = Celecoxib 30

30 mg/ml.
Figure 2: Binding assay data demonstrating that antibody G1 inhibits the binding of «-
CGRP to the CGRP1 receptor.

Figure 3a: serum level of anti-CGRP concentration (ug/ml) vs time after IV
35 administration of 10mg/kg, measured by anti-lgG ELISA.



conventi onal techniques of nol ecul ar biology (including reconbinant

t echni ques), m crobiology, cell biology, biochem stry and i mrunol ogy,
whi ch are t Jag skill of the art. Such techniques d
fully in tﬁﬁgzmﬂg%{'}?ure such as, Ml gcular Coning: A g{% ’é%%@é‘?l&é}g
Manual , second edition (Sanbrook et al., 1989) Cold Spring Harbor
Press; digonucleotide Synthesis (MJ. Gait, ed., 1984); Methods in
Mol ecul ar Bi ol ogy, Hunana Press; Cell Biology: A Laboratory Notebook

(J.E. Celli e gg% (R 1.

Fr eshney, eF?igm%(ih&?Sé%?pﬁtV@ﬁ%@tlon@o erﬁa‘dﬁgb@s\&et%%ﬂ%ﬁ\é (J.P.
Mat her and ﬂd@'sm@éﬁéo I 489 nVkan meapured by aoklgG EMBAT ssue Cul ture:
WO 2009/ 109908PCT11B20091050849 5 Laboratory Procedures (A. Doyl e,

J.B. Giffiths, and D.G Newell, eds., 1993-1998) J. WIley and Sons;
Met hods in mermlblgpm@ﬁ@@mmg:a I@*@S“ana GERP; fragmenb C8kRBR5-37). The change

Experi ment

Transt of Vanr oy B PRese b Rslor 3R ol ol 5o tney PR Body
eds., 1987)G1 idnds terthe Ri-erroivel region ob Munere atGERBI ol ogy (F. M Ausubel et
al ., eds., 1987); PCR The Pol ynmerase Chain Reaction, (Mullis et al.,
eds., 1994); Current Protocols in Imunology (J.E. Coligan et al.,
eds., 1991)kig8ied: tSokution combstition byiBissut:BGRBP oCGRY ffaghiems ammtpidesselated
1999); Ant i bodi es
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| RL Predls, 1988-1989); Monocl onal 10 anti bod| es: a practi cal

approach ( r e
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(Col d Spri ngbeaNbomonsmmchte@rdyePbem;en $p6995 arfhmddrined dloe emitophlof G1 is in
Zanetti angh D. Capra, eds., Harwood Acadenic Publishers, 1995); and
Cancer Principles and Practice of Oncology (V.T. DeVita et al., eds.,
J.B. Lippincott Conmpany, 1993). 15 Definitions An "antibody" is an
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of the i mmimatsidaisovn at eashdiond ointZBVOYAlsed herein, the term
enconpasses not only intact polyclonal or monocl onal ant i bodi es, but
al so f rz@gndrabke 1:hEdeofl ICSUotanisCERB ankaddies fR¢ahsd@at FVC adainkt hishargh-e
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ot her nodi fin exts (FEOGRPUK 1 OMMRIG 1 A antiboiy hoglaakul FromvalmavtED Kadbr
conpri ses FRPEERFEHN f@EPgni tion site. An antibody 25i ncl udes an

anti body of any class, such as 1gG 1gA, or IgM(or sub-class

thereof), andldhecanindepyfinieedad@étefingd bpBiacemr ti cul ar cl ass.
Dependi ng on the anti body am no acid sequence of the constant domain

of its heayy chaj.n | obul i ns can be assigned to different

cl asses. %&”Hi‘%"f’f@&%ﬁ&'o%l asses of immunoglobulins: 1gA |gD,
IgE, 1gG and 1gM and several of these may be further divided into
subcl asges (isotypes), 30e.g., 1gGl, 1g&, 1g&, 1gG4, 1gAl and | gA2.
The heally-c ﬁf"ﬁ}%‘égfg%‘gﬁt donmai ns that correspond to the different

cl asses of Themumzigé obikeipnsseni mvemldnadllaﬂnplmg urdedst atherefsei ihdicgtegjamma,
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microbiology, cell biclogy, biochemistry and immunology, which are within the skill of the
art. Such techniques are explained fully in the literature, such as, Molecular Cloning: A

35 Laboratory Manual, second edition (Sambrook et al., 1989) Cold Spring Harbor Press;

Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods in Molecular Biclogy,
Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., 1998) Academic
Press; Animal Cell Culture (R.|. Freshney, ed., 1987); Introduction to Cell and Tissue
Culture (J.P. Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture:



WO 2009/ 109908PCT/ 1B2009/ 050849 6 "Fv" is an anti body fragment that
contains a conplete antigen-recognition and -binding site. In a

t wo- chai n @ 2§‘%ﬁ'%)%§ this region consists of a diner o{, ﬂ%l}&%@@'w
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association. In a single-chain Fv species, one heavy and one |ight
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(di abody) %gé E—Erw%gyf/% mt'é)bl n ﬁérE 18:?9,[5 andl{ie](n‘erCtP'nRE\?I Egggﬂﬁg'ﬁ%ggé/of
and/ or ant iQ@olagy éyiTt apb'zta etaigndSLdLB Lippingott Compamyt, d893nt i body” is an
antibody that (1) is not associated with naturally-associated
conponents, including other naturally-associ ated anti bodi es, that
acconpany |]3P€frfw01i16ts native state, (2) is free of other proteins from

the same speCLAModyB) dnSmPHRHERBAH RYleduls %béatflé Q!f@.p%ciﬂb Bfn@fn@ b a target,
species, or (4) doés not occur in nature monocl onal ~anti body"

refers to #UbdABgEARSHYTAIR PRUTYCIERISEI ok, SRIVRARIET siot HEourAIdsasaans
anti body i $nGQEPfdcsGticH siRMoBte8H fhe v%ﬂétslé' Fé’d ér}/onF%& Hﬁrhhﬁ&l&f‘uﬁn molecule.
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m)noclonal ant i enconpasses not onl i nfact rmonocl onal
@@3%50

ant i bodi es chepp ang Gehspoytants Mme,@ gntigadies. diabadigggiugion proteins

nonocl onal c@ﬁ{phgﬁg'aﬁ%ntl%&y p%'rtﬁf?x br@anpsher hb&fisPlodiguelonsr tab, Fab’
F(ab')2, Fv), single chain (Sc Fv), mutants thereof, fusion proteins

conpri si ng "ﬁﬂ‘%ﬁ%‘P%'@W@@W'? Higt CRABrses 2 NANeRN IRsEsRtiuSiGo i AHPAYY on

of the stHMe@%Ianmbmv &%y%:afsBaéucﬁ%%@ agﬁ &ngmba %Dczé&q;a&@bﬁ)lema
site of the re U|re (gem icity and t ty t bind to an

antigen. |thgan W@ﬁy naedRetd® Qf@”b@aﬂﬁcﬁlﬁf @GS%SDEPF@@QWG§”tt69 BRiEOgy G aFd

the anti bodygq @éncb*b?tﬂ@c%@fant Horiih SRitd hedvy cRBIAS, |ﬁ@n®ogloBMhri%>6éh'b‘é%§19ned
phage selectlon reconbi nant expression, transgenlc ani mal s,
to different classes. There are five major classes of immunoglobulins: IgA, igD (gE,

IgG, and IgM, and several of these may be further divided into subclasses (isotypes),

30 e.qg., lgG1, 1gG2, |gG3, i1gG4, IgA1 and IgA2. The heavy-chain constant domains that
correspond to the different classes of immunoglobuling are called alpha, delta, epsilon,
gamma, and my, respectively. The subunit structures and three-dimensional
configurations of different classes of immunoglobulins are well known



As used herein, "humani zed" anti bodies refer to fornms of non-hunman
(e.g. nmurine) 10anti bodies that are specific chineric

i mmunogl ohul.ins, | nogl obul i n chains, or fragnents thereof uch as
Fv, Fab, %820‘%@%2 or other anti gen- bi ndi ng subsequg {/ggm@) 0849

anti bodi es) that contain mninmal sequence derived from non-human
i mmunogl obul i n. For the nost part, humani zed anti bodi es are human
i mmunogl obul ins (recipient antibody) in which residues froma
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domai ns, i nhawirédvealf theoVH-SAILttﬁmantH@A/é\mr alven afsirghevaCi2Rerdugn aim Gor half of a
correspond £ 0o those - human i mmunogl obulin and.all or . .
Substant 1 alfuHRSEe S GRRS PRk EPR AR Dl o e Miinfle reBanize and bing
251 munidg| cotiyem attonsdrgansratie gtie over affinity thianaing eetdle aindingatty. opti mal |y
also will conprise at |east a portion of an imunogl obulin constant
region or domain (Fc), typically that of a human i nmunogl obul i n.
Ant i bodi es Trinfdbafmmémtalegicomammﬂmﬁ tornsthnbdordeiacif tHedight chaWOarePiheaitsi2.
O her forns

t hr ee, four® Oﬁ?tia "% i fad\ﬂ tcwpeolglea%gl Fi ggé\ﬁaﬁn}egg cﬁf@:t@'f%%n fﬁ%ﬁagmé"%
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*huren nt (68 AREERE ook SEhierp ey R o P IRPL % KRR SRR
corres pondlfmgmeot i leelivadént draganedt domayrisigddo ded flagmentsuimaed ayd deulfidas
been nade ;@ldgg?t?%?%%gg%%iége t echni ques for making human anti bodies

known in t d herein. WO
2009/ 109908PCT/ 1B2009/ 050849 8 This definition of a human anti body

et udes, SO REbEToRERE! nt fhe bEARD MRE BTN ERR e
e>r<]a_rrpl 620: S raove dmni dnmiyndmgrpste shenigindiug sites rhagbe idehtcanh tearrd: dnotheen oh eeyyoe
cha Dol YRERLLACEor AR, 9761 PR 55 ARG ARIOM R Bek T RelR Biipe
Ihﬁ mi ﬁl gﬁt Ied;ltés ,@sirgg P hisgje ahiitods oy Fabvregmenttes ok dieing dieawhilex (hisssdis”
14" 300 314" SERpLoYRY Sffodd gBhooniidug HRRNENRRBSHR B 8Rs ot cnuense
and W nt er ,ani@® antigen /MpitopdBieobgnitid®R7: 381; Marks et al ., 1991, J. M.
Bi ol ., .222:581). Human anti bodi es can al so be nade by introducing

human i‘fmunogl obulin 10l oci into transgenic animals, e.g., mce in
whi ch t he &ndagpEteliantivotyirieghabiitbady tigg{esis havassbeetedpaihtriadurbly-associated

oo, 5, 545 cBRPSheE Eluyis b e RBL BB R SRR GibBERs i psombh P s
5,661, 016. nativestatrt {2)déd fyee dfmhdrypmetainafitonbibd sameyspbeepr(@pareprebsed by a
| mor tal i Zi pge BB Qren %@%@y&gﬁhé@%tno?h(?% fifndlre antibody directed

agai nst a tdarget an i'gen uch nphoCytes may be recovered from
an i ndidi dual or may have been inmunized in vitro). See, e.g., Cole

et al., I\/br}g%&r&ggoné tlggcﬂ}“ ?gfer%qg a(ﬁ%?n 511@3%’ Mody%o%ulaaon 'VJh%?e'ln the
monoclonal antibody is comprised of amino acids (naturally occurring and non-naturally
occurring) that are involved in the selective binding of an antigen. A population of
monoclonal antibodies is highly specific, being directed against a single antigenic site.
35  The term “monoclonal antibody” encompasses not only intact monoclonal antibodies



p. 77 (1985); Boerner et al., 1991, J. Imunol., 147 (1):86-95; and
U. S. Patent No. 5,750,373. 20 A single chain antibody (scFc) is an

anti body i [ . and VH regions are paired to form val_er
nol ecul e v\qg\qugg‘g%f%{#eti c linker that qnabl es themto begﬂﬁm}f&ﬁ@”%%
single protein chain (Bird et al Science, 242: 423-426 (1988) and

Huston et al., Proc. Natl. Acad. Sci. USA, 85:5879-5883 (1988)).
25Di abodi es are bivalent, bispecific antibodies in which VH and VL
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from the original antibody.

As used herein, “human antibody" means an antibody having an amino acid sequence
corresponding to that of an antibody produced by a human and/or has been made using
35 any of the techniques for making human antibodies known in the art or disclosed herein.



30 preferably possess at |east about 80% sequence identity with a
native sequence Fc region and/or with an Fc region of a parent

pol ypept i d\%%ﬁ%ﬂogﬁﬂft preferably at |east about 90% seqtl(g,@@ﬂg&g&%ty

therewith re preferably at | east aQout 95% sequence

therewith. WD 2009/ 109908PCT/ 1B2009/ 050849 10 As used herein
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refer to t a target résen npl efnen

conpl enent 560,373t i on pathway is initiated by the bi nd| ng of the
first conponent of the conplenent system (Clgq) to a nolecule (e.g. an
anti body) conplexed with a cognate antigen. To assess conpl enent

act i vat30on A sing@®chaip saijbody. (scFc s ateardibbdei whichGdlz 206 Y'HSapioos eregrairat 1o

3. | munol o Met Bods,a 202 dedd 5 %%}{mhgqe’nrﬁ%r Bt BESIQY B 1088 Bsa,

her ei n, the te used 1 nterchangea
refer to a@lf@iﬂﬁ)fbt@dychﬂmfﬁl@e@ ab&}CIem@ éé@ﬂ@@s‘i%rﬁ%@d#dﬁmﬂleﬁ@l Proc.

deposi t nu%rﬁcﬁlaggw%;%g%ggsggg ﬁggggA- 6866. The am no acid

sequence o in and chain variable regions are
shown in SEQID Nos. 1 and 2. The CDR portions of WO

2009/ 10890%%@2‘99 %(vgégg%%peciﬁc antibodies in which VH and VL. domains are

expressed on a single polypeptide chain, but using a linker that is tooshort to allow for
pairing between the two domains on the same chain, thereby forcing the domains to
pair with complementary domains of another chain and creating two antigen binding
sites.

30
"Chimeric antibodies" refers to those antibodies wherein one portion of each of the
amino acid sequences of heavy and light chains is homologous to corresponding
sequences in antibodies derived from a particular species or belonging to a particular
class, while the remaining segment of the chains is homologous to corresponding

35 sequences in another. Typically, in these chimeric antibodies, the variable region of



11 antibody d (including Chothia and Kabat CDRs) are
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ref ereri®e tpoefbiabti prgsensat seast about 80% sequence identity with a native sequence Fe

region and/or with an Fc region of a parent polypeptide, and most preferably at least
about 90% sequence identity therewith, more preferably at least about 95% sequence
identity therewith.



10preferential binding. The terns "pol ypeptide", "oligopeptide",
"peptide" and "protein" are used interchangeably herein to refer to
polynmers of am no acids of any |ength. The polynmer may be |inear or
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pol ymer. The sequence of nucleotides may be interrupted by
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25  "“Complement dependent cytotoxicity” and “CDC" refer to the lysing of a target in the
presence of complement. The complement activation pathway is initiated by the binding
of the first component of the complement system (C1q) to a molecule (e.g. an antibody)
complexed with a cognate antigen. To assess complement activation, a COC assay,
e.g. as described in Gazzano-Santoro et al., J. Immunol. Methods, 202:163 (19296), may

30 be performed.

As used herein, the terms “G1” and “antibody G1" are used interchangeably o refer to
an antibody produced by the expression vectors having deposit numbers ATCC-PTA-
6867 and ATCC-PTA-6866. The amino acid sequence of the heavy chain and light

35 chain variable regions are shown in SEQ ID Nos. 1 and 2. The CDR portions of



prepare additional |inkages to additional nucleotides, or may be
conjugated to solid supports. The 5 and 3" termnal OH can be
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Cross-speci es sequence variability (i.e., Kabat et al. Sequences of

Proteins of |Inmunol ogical Interest, (5th ed., 1991, Nati onal
| nst it ut es Azfuskldaktdn, t[ﬂetehﬁsttam\ﬂa)i)“ant&mdy@ aﬁmuseydpmtemhbn@m@do@éfer to

tall h of t t
oot S osey A lTa e8P EaRe fitios AR Atbad &Y e gt Tl el & o
273h92m94$)ybndd)ma 12:94-106r(¢$93). %e@ﬂnmyudrseﬁeendemf %%adngohmadnbyght
ei t her appr

gt on PP B ARER e lR sh PR I3RS P BAPAS YRR pobipuSEite oay
| i ght cha| rnosditdthedeasy amd light ghain vediatiid egiontigbe shyovireia\BE®@ ITaNDSs. 27 and

either al O%. ﬂﬁe bBRcﬁjorrrt%n%atf anﬂ)ody (2 are provided in SEQ 1D Nos. 21 to 26. G2 has

been shown to recognise the same epitope as G1.

25
As used herein, "immunospecific" binding of antibodies refers to the antigen specific
binding interaction that occurs between the antigen-combining site of an antibody and
the specific antigen recognized by that antibody (i.e., the antibody reacts with the
protein in an ELISA or other immunoassay, and does not react detectably with unrelated

30 proteins).

An epitope that "specifically binds”, or “preferentially binds” (used interchangeably
herein) to an antibody or a polypeptide is a term well understood in the art, and methods
to determine such specific or preferential binding are also well known in the art. A

35 molecule is said to exhibit “specific binding” or “preferential binding” if it reacts or



10 As used herein, an "anti-CGRP antagoni st anti body"
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conpl enm@nt )préf@reh{'@ bigirgl nal parent cell due to natural, 30accidental,

or deliberate mutation. A host cell includes cells transfect ed in
vi vo with a polynucl eotide(s) of this invention. As used herein,
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and/ or prevent inflammatory pain or synptom associated with

i nfl ammat o¥)?B&i n. As is understood in the clinical context, an
effective amount of a drug, conpound, or pharmaceutical conposition

may or Y. hj,eved in conjunctio th a ther dr

compourfd, 0 Simatadlis 5t Shpel g a8 R MR rarain hER g getymers of
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i n per i3phemnatleattiss Ring et argilogs. If present, modification to the nucleotide structure may

be imparted before or after assembly of the polymer. The sequence of nucleotides may

be interrupted by non-nucleotide components. A polynucleotide may be further
modified after polymerization, such as by conjugation with a labeling component. Other
types of modifications include, for example, “caps”’, substitution of one or more of the

35 naturally occurring nucleotides with an analog, internucleotide modifications such as, for
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and DNA.

A “variable region” of an antibody refers to the variable region of the antibody light chain
30 or the variable region of the antibody heavy chain, gither alone or in combination. The
variable regions of the heavy and light chain each consist of four framework regions
(FR) connected by three complementarity determining regions (CDRs) also known as
hypervariable regions. The CDRs in each chain are held together in close proximity by
the FRs and, with the CDRs from the other chain, contribute to the formation of the
35 antigen-binding site of antibodies. There are at least two techniques for determining



preferably expressing, one or nore gene(s) or sequence(s) of interest
in a host cell. 35Exanples of vectors include, but are not limted

to, viral ‘¥§%B@rg§%98$25<ed DNA. or RNA . WO 2009/ 109908PCT1];§%%&%E?8}§‘%849

17 expressi pl asm d, cosm ¢ or phage vectors

expressi on vectors associated with cationic condensi ng agents, DNA or
RNA expression vectors encapsulated in |iposones, and certain
eukaryotic cells, such as producer cells. 5 As used herein,
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(0. 509 “sa chaN Ly TABHERD YRR ERGE e P & A8 op Mg hingion
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"ot $018°% ekoyBBhu) B DERRLEYacTR), FEANERED Fl i el IR,
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v bl Ao eadii e ALELRMA an) AEBRGH 0o

epi cut aneou erm - ac efiphera as 'us ere s to
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anti - CGRP antagoni st anti body said site being wthin the peripheral
nervous system as opposed to the central nervous system said 35
conpound, redised hrerein, dsubstantialit purCGRRRratw ragleridlsyhicmis ish Bdygt 5086 dudedi.ag

limted by fre\é\@oapgo%grﬂlgggéFﬂgr%?qur%@%%%gt 90% pure, more preferably at least

95% pure, more preferably at least 98% pure, more preferably at least 99% pure.

25
A "host cell” includes an individual cell or cell culture that can be or has been a recipient
for vector(s) for incorporation of polynucleotide inserts. Host cells include progeny of a
single host cell, and the progeny may niot necessarily be completely identical (in
morphology or in genomic DNA complement) to the original parent cell due to natural,

30 accidental, or deliberate mutation. A host cell includes cells transfected in vivo with a
polynucleotide(s) of this invention.

As used herein, “treatment” is an approach for obtaining beneficial or desired clinical
results. For purposes of this invention, beneficial or desired clinical results include, but
35 are not limited to, one or more of the following: improvement or alleviation of any



18 inability to cross the barrier to the CNS and brai n when
peripherally adm nistered. The term"centrally penetrating” refers to
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ant i body/ anti gen conplex. The term"Kd", as used herein, is intended
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ol cament AR RERREHEE (BB B GERRre G ited cSb S PRt Y Bhlhd. e
aspect t he dchivesd inaonjoancticdndeith mtmuumﬂpm@gomamaamﬂcbmbjnﬁo@i’sion.

orati.n reduci

t d d
the devll o ihveer B8 Phiclnt Fgiod GAGRARIL I GERRE el R B
of i m;] | arnl"rmnmethcaa;:emtm\agemtelandtehan@latatgﬁmdyay; B%Gdﬁmtdepattedaefgwe;n in an
era m ni strati.an or e _anti [
ber | bher al 19eSMGarssablr 0 s9tubEh FB s o Btn Stedshis SR abE i cpay
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an ef f ot i Ve oagrembbdioientfpraptned GERRer@iNt ragars the maxttcabedyis in the form of a

dosage unit or the like suitably packaged and/or marked for use in peripheral
administration.

“Reducing incidence” of inflammatory pain and/or a symptom associated with

25 inflammatory pain means any of reducing severity (which ¢an include reducing need for
and/or amount of (e.g., exposure to) other drugs and/or therapies generally used for
these conditions), duration, and/or frequency.

“Ameliorating” inflammatory pain and/or a symptom associated with inflammatery pain

30 means a lessening or improvement of one or more symptoms of inflammatory pain
and/or symptoms associated with inflammatory pain as compared to not administering
an anti-CGRP antagonist antibody. "Ameliorating” also includes shortening or reduction
in duration of a symptom.
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measur es kmovaber of dutjecés.t, such as patient characterization of pain
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Am (1999) 79 (2):231-52; Caraceni et al. J Pain Synptom Manage
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Rheumat oL 9: .789- he Paulus Scale (Paulus, .et al.. Arthrjtis
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Am (1999) 79 (2):231-52; Caraceni et al. J Pain Synptom Manage
(2002) 23( eﬁ?n: “?n%l?v’idual” or "subject” is a vertebrate, preferably a mammal, more preferably a
30 human. Mammals include, but are not limited to, farm animals (such as cows), sport

animals, pets (such as cats, dogs and horses), primates, mice and rats.

As used herein, "vector" means a construct, which is capable of delivering, and
preferably expressing, one or more gene(s) or sequence(s) of interest in a host cell.
35 Examples of vectors include, but are not limited to, viral vectors, naked DNA or RNA



55. For exanple, WOVAC Anbul ation Pain Scal e (including pain,
stiffness, and physical function) and 100 mm Vi sual Anal ogue Scal e

(VAS) may | oyed to assess pain and eval uate respon to the
t r eat ment .‘ngﬁ‘ﬁﬂg?ﬂ?é’?enbodl ment, anel |i)7rat| ng, controll i B T"B}ZQ:(HE?BQS%

i nci dence of, or delaying the developnent or progression of
osteoarthritis pain and/or synptons of osteoarthritis pain is
nmeasured by one or nore of WOMAC Anbul ation Pain Scal e and VAS.
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15 cores” e Bt o Pnc R Raes oS U e A yer & Al
ant i body t hiirectexdan&dripiomoiya mntdaelcWZ&@%&@BQGBE@TH&B@@%&@E@B@Q&H or
nore of the follow f unct

(b) bt ocks Pesspiet i es HaPhRge of 8 RELBl e c phanbiR@rofne
decr eases Geptiessiocepiiar samiancaisd aperabhniiked itm theamdividicadtid serjuients to(bd)

i nhibits, 3 9%{50 suppresses or reduces CGRP biol ogical activity,

i ncl udi ng 5\Mg‘1 Pgam pat hways nedi ated by CGRP signalling, such as
5receptléor binding and/or elicitation of a ceI I ul ar response to CGRP;

(e) preventgs, Liora ats_an f . 1nflammat. ai n;
(1) Tnor eadBuweBlf st dbmeRbudoniieRghie R dlostones ekl
synt hesi s, wheodootbined vath ancdatias mgre@h&nt baﬂdweﬂwa}hgrteld@nt fovetain hsmlpglcal

U, S ot Bt B R R PR RSB Bl B4

the its 10 arean«ﬁpmhedam]chnd@m@tstm&maruiaaeutmalsqmmresum di)plmcbspgateal

oot 3 SRR SR Sk el s s

ant i body biohdstting agefits agrefetreddilveERFor amposol pr Mreniatﬂlpdmmisiratiozagrmnt

ant - ocrp ANpsaRs v Pl el (P IR B toumbbaspon

fragment ofca@e@PareTorenutee byrivet knoveycaveotiorfat mgtieds (m‘e faRékample,

preferably -3 37 or
al ternati vé:ﬁa %@@b@gi’h? {Fr]%hr%gfc aS? 'S'E‘%% f gtéle(amé’ﬁ 7(3% » Mack Publishing
further20e rriﬁmd.l Fasidn, Pih 494D, ned Menahgtore Ji herScmncé 12ad Peattice bf EEmacy 20th

preferably r ids 32-37 nost preferably 33 to 37 of 20
CGRP. Pref %%Ck?ﬁghsﬁ%&ﬁelther a- CGRP or 13-CGRP, further

preferably hurran or rodent, further preferably human or rat, nore

or o o 200 TR ety 5550 s DRy O b e

i nventi on tshiestamaei, n@@a@mnta'giﬁmnmtl GERP mothgoaist apibody |sdabéydelmem1$ ino

15 10, SRR R LB AT 1O T

preferably tlm CybsiThedernB@fars t@ﬁdmlmhattqw refiEsaithey trna‘methesaaqlnmmhaatelg

of oo, 1 1EoRh B Bt SR A Bt ficn RIS CE Tty ArnBoR; bpaDretiyy >

inhalation, transdermal, subcutaneous, intravenous, intra-arterial, intramuscular,

intracardiac, intraosseous, intradermal, intraperitoneal, transmucosal, vaginal,

30 intravitreal, intra-articular, peri-articular, local or epicutaneous.

The term “acts peripherally” as used herein refers to the site of action of a substance,
compound, medicament and/or anti-CGRP antagonist antibody said site being within
the peripheral nervous system as opposed to the central nervous system, said

35 compound, medicament and/or anti-CGRP antagonist antibody said being limited by



I n one enbodi nent, the present invention provides an anti-CGRP

ant agoni st antibody mhich specifically binds to an epitope defined by
am no acids G33 to of CGRP. The anti-CCGRP antagoni st antibody may
speC|f|caﬂV92WPH81P% the epi tope defined by the am no aB¢HIBRME(PEMWEL
GSKAF. 1 n one enbodi nent, the present“ﬁnventlon provides the WO
2009/109908PCT/182009/050849 22 use of such an antibody in the uses
and methods defined in the various aspects of the present invention.

I n one enbodi i st ntlbod i nhibits or

br event o A VB oG Bpiet e CRSLaBL b Bikey o e AU ero ke
anti body ha@rrra'rmehﬁﬁ@ péhebﬁtrtgeﬁﬂer@ 1O PR lablBy df ddbstadcd @Ocrods thebafidies the
preferred nbodl the 1C50 is between 0.0001 pMand, or is at
about, any ?'”?Bgﬁ M 100 pM 50 pM 10 pM 1 pM 500 nM 250 nM 100
nM 50 nM 20 nM 15 nM 10 nM 5nM 1 nM or 0.5 nMas rreasured in
an in V|tr bi ndi assa n sone further preferred enbodi

1C50 is Ieg@ettﬂghqgﬁya%f‘ %r?ﬂ@ ISRteedp FEfEMe tae o8 i ppnsiant asured
in an in vidgsocibiiorofrg ABedy frdr tiie driibbdwantgen&omprixer red embodi ment
IC50 is 1.2 nMor 31 nM In a further preferred enbodi nent, the

anti - CGRP ant agoni st anti body used is capable of conpeting with an
anti body hameitermahQyesdese hekead i iftenbd@ tdreftd kd gheQfissebBforPEoris@ndofldn

fragnent of m r@.r tp.a fragnent of CGRP as well as the full length
CGRP, pref & g 9?'?15“%"“?@?% nal region or fragment of CRGP,

preferably the Ctermnal region or fragnent of CROP conprises am no
acids 19 - 37 or 25-37 or 29-37 or alternatively 30-37, further

al ternati valhg p'Bésef&FlnOéntBﬁR‘?dlrédtlecatofabrhédﬂﬁém@ﬂb@dh@@fﬁvenﬁdi%rﬁfér@feﬁid@lt of

region or fr t of referab rises.am 32-37
oot 20" pr O ERITAGY P 8 olor S neseres  infarie aR heis g @ediop for proventon
enbodi ment ,anﬂlmEtraatmenCG:iﬁlmhawpﬁﬁ afdrbt H0Ehtods ofintlarg MAatdw paih idan
porti onlst her Lll?jxs used in the invention is capable of conpeting wth
an anti ‘agoni st anti body herein above described, in
particular 01 or 02 as herein 25described, for: (a) the binding of
CORP or a fra as ful l
o O e AL S oSS e Bl gr-oRREapociet e for
pr eL er agl y tmdwmaﬁaféetum ¢fad megdigaraentasr tﬁelé @m@ﬁﬁiorﬂénﬁ??%aggémbf Wlﬁtgn'@mry’lo
acids 1 r alternati.v - urt her

al ternati vé’fakp %“ff%‘fymBFoé?Se%é'mWrﬁﬁPWoo% W&‘?%’iﬁ‘\%’?e(ﬁmé@@ Heeref &y v
33 to 3P ofpefihdral gundhietratiohyor inherdFORE medicdnmdra isddrvasteredpaiphesil.y
beta, nore preferably rodent or human, nost preferably human, (b)

t he bi nding of the epitope sequence GSKAF, preferably at am no acid
posi tion 33n beedohddspEiRPedsveltibn petides ab ahti-OBRFR aptagbsistadtiyodyofok ik in

sequence aci r.ef er abl F.at,_am no
cord posi ¢ KsnautEn Aty Yader Rl e FAISaTHRr sygiprs of Mhaaltiy
2009/ 10990 RO MBS0 @ BB is prepared for peripheral administration or wherein the

25 antibody is administered peripherally.

In third aspect, the invention provides the use of an anti-CGRP antagonist antibody for
the manufacture of a medicament for ameliorating, controlling, reducing incidence of, or
defaying the development or progression of inflammatory pain andfor symptoms of

30 inflammatory pain, wherein the medicament is prepared for peripheral administration or
wherein the medicament is administered peripherally. In the alternative of this aspect
the invention provides an anti-CGRP antagonist antibody for use in ameliorating,
controiling, reducing incidence of, or delaying the development or progression of
inflammatory pain and/or symptoms of inflammatory pain, wherein the antibody is

35 prepared for peripheral administration or wherein the antibody is administered
peripherally.



23 (c) the binding as described in (a) or (b) with substantially the
sanme Kd and/or substantially the sanme Koff. and/or (d) binding to
and inhibiting / antagoni sing CGRP biol ogical activity and/or

CGRP
downst r eanYBAHARPE), preferably the CGRP i s al pha or Bel/Hp2009/050849

preferably beta, nore 5 preferably rofent or human, nost preferably
human.. The anti-CGRP antagoni st anti body preferably binds to CGRP,
region of CGRP or fragnment of CGRP with a binding affinity (Kd) of

bet 0.000Q01 pM (0. 001 . 0. 00001 .01 to 500 pM |
cone. pref et B EHAREHeREIT e Tie Brotiseng rsthon ety rkadogEubeen
TR kA e AR e e st
: nM . n . N ,
o 75 i BeHRRerd AR T BaViRel %5 AN TR bR AR-6C BB 1
nM as neasute@nishartibodyn vitro binding assay. In sone further
preferr%d enbodi nents, binding affinity (Kd) is | ess than any of 500
pM or 00 pM 50 pM or 10 pM 5 pM 1 pM as neasured in an in
15vitro bi maaighassey, thé mvantioardrbatied® rethaxes ariorctaBnd @Shtn@itg, Bidudingg
affinity (Kd) is 0,04 nM.or 16 n The, anti - CGRP atpt omPt antlb‘?dy
as used i n THRENGE 85 ORACIRKDR NS ‘Eﬁ’(glPWeBEOfs‘EP@@?%WP IBHATRRAEY BRI 2B¢/0
rzng?ocl ona:: sgmbi':dﬂ@bbl 'feslﬁglan’g@étg@l pgnah @nh%hla:u&s,e@m @@tdgﬁ@dmhérémt ﬁfgﬁ%t_ion to
e.g., . Fa a v . SCFV, chi nmeri nt i bodi es,
b1 Spec 1 6 RHPIBEHELE RRPEIE A IS A1 3 St S BB, dnsf e g oo
(ScFv) @antibodi es, nutants thereof, fusion proteins conprising an
anti bod rtion (e.qg.,. a domain antipody), humani.zed antihbodi es, and
oy o hor " Astrhed adiereled SeaATEM oHES PleseRbTar s ROBCHIS  hat
g:orrlprgjses @lrefax@biygﬁml amwz,gﬁli éﬂa&fpl@éb?mpéni@dg@niﬁ%ﬂﬂidh% émé,gdacbrtdbg ora
i ncludin cosyl ation ariants of antibodies, .amno a eguence
vari ant s of o TiaEE8 B 2areenut ey MR PR RS BRGIEL s & Ranen
anti - CGRP ant agoni st anti body may be nmurine, rat, human, or any other
origin (ingluding.chineric, or humaniz anti badi es). .| n sane
R T e e e S N e T
i s nore prehtGHRE abtagamist dAtibbey islprapardiefonotal, sCEkiduan bagrnit§dical, rectal,
anti body is i?(?.l at ed refe bk

further prefera it is 30 substantially pure.
Wher e the AHEIEeRBAPIT T DELRET iS50 Byo Y04 R PG TP TSBIRHEN he
fragment pirefaeasibcy intrabsdanss,tikteadenmel, intrapéritoiel, acinemusddat, vaghat he
original antibody L.e. fthe CGRP hindin nd/ or ,ant agoni st activity as
Gesor i ped- MHVRES ivdiartier e oerar el Seriigg0 0 ggninsuaton.
2009/ 109908PCT/ 1B2009/ 050849 24 Exanpl es of anti - CGRP ant agoni st
anti bodi es are known .in the art nce accor di to,a.preferred
enbodi ment “GPOEHE B Adudie HeBEnd PEROTMERCTe M) RS BRPBICAI | body
as used i npehghgralesiettistratioaniriooty argl/@rdefiey ald/yr sfter v develdpMeansf body
as gener al I# ar greci fically disclosed in any of (i) W?2007/054809,
(i) V0200 s YRENi) Tan et al., 5 din. Sci. (Lond). 89:565-73,
1995, (iv) Sigma (Mssouri, US), product nunmber C7113 (cl one #4901),

Pl d P i,,d . 1225-1229 9 whi.ch i
Consi 53 oft St Smog el ik SurCaRP ity agiopdy Sius HeugRaRR ' oo ©f
F(ab') 2, PFedmidstraBofrvineine embogimerd, the ghi-CaRE antedorsstiadtilsotlyiid oty ,
administered centrally, spinaliy or intrathecally.

According to a preferred embodiment of the present invention the inflammatory pain is
30  arthritic pain, which may be rheumatoid arthritis pain or ostecarthritis pain. Preferably,
the inflammatory pain is osteoarthritis pain.

The uses and methods of the invention may be for improving physical function in an
individual having osteoarthritis and/or improving stiffness in an individual having
35 osteoarthritis.



10(c) a heavy chain of said antibody, (d) one or nore variable
region(s) froma light chain and/or a heavy chain of said anti body,

(e) one or (one, two, three, four, five or six

CDRs) of
said anti b‘ﬁﬁﬁ““m(’?)j’gCDR H3 fromthe heavy chain of sai dp%ﬂfqz%’@?“s”
15(g) CDR L3 fromthe light chain of ghi d anti body, (h) three CDRs
fromthe light chain of said antibody, (i) three CDRs fromthe heavy
chain of said antibody, (j) three CDRs fromthe |Iight chain and
three CDRs fromthe heavy chain, of said antibody, 20 (k) any one or
nore of (a) through W According to a preferred enbodi nent of the

pr Ssgng [ ?J\mégArio@is drraes@?hienme@ﬁétag@ﬁhﬁgs pélhilslm@iyeétébl?ﬁ%drl] oy aA2 ?r
ant| pody CC (0] rererre e ITTE esen
The oot CArphSiant BT e Tl MBey Re0h eSS R etsararh oL SR ten
as 25speci fch@r&bie)ﬁz&ticﬁlq:lﬂpamdjsmg \Ié’qeu@g_:ﬁlﬁ@balg@p?e&ﬁzg 0!%%‘?2@93[1@5(4!&%%
or corrpr|5| | rLa S own | n (0] S_
e o e R Gt b B R o bt o B s gty Manogs (il Raras-
g olnse rvati\ee. srglg_fet ajnrtala!sioajmf rﬁcﬁnlﬁusmsoaceedo mga}@eﬁse@ée Q@Bs% Qrchraslrtﬁ!e

el et1 ons a 1t ns o am acCl 0 hot niti nt .
Ot et L hemmatean ofRt St ses Ao 1ESSon arap st hat EPoimitsm
ant agoni st (#393) 86{6y. 720405 tHetdsithwhseSerdéht kmmetmmhia@g@m;)fnd@cm@as ed

o o e ot ok ettt B ity RE Pellys SebieBhilbe Tl SAits 3y 0

E? Rr eg Zuggn R/@@dmnismmm@m%dmw&zt) awmh%xgthmﬁs ﬁnbfa AdAsup8 8 éalg NAIIME)CC

- i sc ation

2000/ 109908He$7 %2686‘3 Hh é’p hRuEGt %(?%(Q%ﬁ)%%f %‘?%Q%Snbom ment of
the present invention, the anti - CGRP ant agoni st anti body conprises or
consists of a oI |l ected frar a) antib

variants stiRS PbRdRent Grifowins sontali bethel e din bt dalbis the
regi on/ of aevélbeeynt@t pﬂ:igr&ésﬁonvtﬁrrh@]{iﬁaoﬁ Fepvritis il abdifer §yntiftoms of rheumatoid
W)2007 5480 i hai n of ant S variants
shown i ﬁgt%p%? %%(5“?7 Of PR o&%ﬁgwﬁj%ﬂ%q%l\@ anti body GL
or its varl ants shown in Tabl e 6 of W2007/ 054809 (e) one or nore
variabler i on(s) fromal ht ch and/ or . a heavy chai n.

bt i body CORSeSRlr shseRsient disierh i Badr wepsedrhadiadte ot )
one or nor e\s@ﬁa(n@nt ﬁmsre;e m;mémbmd dnatigasutdsvignons is the £hRagh &f patient
anti body O or ts var l.ant

W2007/ 0548Q9;
CDR H3 fr or‘r‘{‘?rﬁ‘é ei'éafr?@awa'@ﬁw "&‘( '0%[’? Béﬁ%j% 8%‘?‘ %% ?}éﬁf%gg”gs‘ré(mo’m
in Tabl2e 6 Avh. (VOX)Q?/(2RZB0SE; JdnaceGDit dL.3) Pmﬁmytrip&)nh Mahige (B00R) 26(3):239-
anti body C_.or_its v f 2007/ 094809; (1)
thr co_ Cors 5Py ST ERaRPREVAG AL F A e e e AR T aree ot bun
in Table 6 pbfzsﬁs%ﬁﬂﬁ‘iib:ﬁb&#ﬁomﬂ rﬁm)vlwm AGaIG@EsSéale)(WA$1)enaelae/ymplmaemtoof
antibody C_or its v({ antai hown |tn Tagg% ﬁf W)2007/ 054809; (k)
three CDRs From AL % S TESRANST QAP VeqSPhr ee CDRs from t he heavy
chai n, of antlbody d or |ts variants shown in Table 6 of
VW02007/.054 ody ¢ ri sipg. any.one q t hr qugh
(ky 0T R s PBRodimeof Brilalas pefibis. HA8raiadies o o bl 1y
nore of t heleadlopreentlon pesyressmosfdistepattirtistfain avid/dresyaiptameof dsmzarthhﬁi@@in
four, five, or six 0 6% 87 88% 89%
90% 95% S69FeYed BDR&/B by Woﬁ’g‘%}t"?’é@ﬁﬁ Aﬁ‘ig Bhon o sgikian d\éﬂés
three, four, five or six CDRs of O or its variants shown in Table 6
of According to a preferred embodiment of the present invention the anti-CGRP antagonist
30 antibody binds to CGRP, more preferably binds to CGRP and inhibits the ability of
CGRP to bind to the CGRP receptor. Preferably the anti-CGRP antagonist antibody
binds to both human and rodent CGRP, preferably human and rat CGRP. More
preferably the antibody binds to human CGRP, further preferably the anti-CGRP
antagonist antibody binds to human a-CGRP or to human a-CGRP and/or B-CGRP.

35  Most preferably the anti-CGRP antagonist antibody is an antibody that exhibits any one



W2007/ 054809. Determ nation of COR regions is well within the
ability of the skilled person. It is understood that in sone

enbodi nents, CDRs can be a conbi nati on of the Kabat and_ 25 Chothi a
CDR. I n soWR20G8%%ents, the CDRs arg the Kabat CDRs. PAT/BE2AL(050849
enbodi ments, the CDRs are the Chothia ICDRs. The anti- CGRP ant agoni st
anti body preferably conprises or consists of a fragnent or a region
of the antibody C (e.g., Fab, Fab', F(abl)2, Fv, Fc, ScFv etc.) or

it iants 30 in, Table 6 of W20071054809. Pr aply. sai
1 agrant oot ritge Bh PR aldng fione e canae @ pids CGRPAM bietks Serp
ant agoni st feu bibgidy td mgd ree¥patb e (FORIkd bnehdngasas IOGRR yecap@f sttivaticlm, "
ant agonl st .act|.vit na, co, r.ses. Qr onsl| sts one or re | .
e oo i AMPRERGRR! R RS S, Sohrethe: & odiiesierE ns !
}‘_rohm ali gmctiﬂiy?inmuamﬁld@mmatrd;mpgthwé?é mﬁdi@tedllﬁﬂ.‘,_ 5 ORPEYMeIicERYIchEem a
| t chaln an I eay ocnNal n_o e antl1 bo
2000/ 1oggoéﬁéﬁf% TR0 'OM’EBFS"% r?@%ﬁ??ﬁ?ﬁ&?: b%\sgr%\frep@d
enbodi ment aafg:ibﬁﬁesj, gv_emté any hiti&caﬁﬁihﬂmlc_)gﬁv%mqmﬁre@% icleathhce tof |
CcO rr ses .t C ] 0., varil e on, VIR, 0 rlsi a pepti ae
TS o o b S QR B8 sk CBRE S e R Ropio” e N
28- f?dand{ ﬁtiﬁodl@@&ﬁ'thé irﬁrbﬁ!iidh, :‘m(r;id?igl@ ?ﬁgGQnarel'H%ﬁin t@@i{’f? U@Qng@rerTo[\)/e
e |de W a Se enc eclte ro e rou consl s (0] )
oo ' 54 55 B S VS B PRl BOb PO ELBEE Ry Prtre CORR Rersane s
t he antio- CeRRpaor-ag @oWebtredth chindlr réspopsésasd BiblohichResls\p EERRIguBfasa
SEQ I D NO able 1 of patent application W2007/076336 and

as shoci/m ig. '{
further 10 "REHHI ASQAIAUOR/R pol ypeptide of a SED ID NO as shown in
Tabl e 1 of patent application W2007/076336. According to a further

nmbodi t f .t i t t ti - CGRP t i ti bod sed
oo ot 2 R B BB TP AL SR 5 B,
?f SEQ 15 Ibmcﬂﬁbaf&gﬁr&naafcb?mrma?dg&aﬁeyawi’?i a;fzr@h%f rit GPBERPSad \f)_@lt ﬁtltp the
romt r C I 0 . : - .0 t ent. cation
w0200/ 5705 BB Blbraryi e aRiraRr Atrae SratBodi biedhR he &
Snt agoni st _ta*n’tirhdlwb'ci:g%ﬂga@gpﬁ btaRg@nTH@E@t@_ﬁ'hiﬁang@Gn aﬂﬁa?ﬁéﬁ of E_RGP f
enonstrating t ' bi ndi ng._and, .ant.ago ar eris on o
e o Pl osfs At R BTS00 3 280 8R0F BfacRal 2l
anti - CGRP amraayghémhti\aarlyf] 3adyf CGRlPuB%fugtgé/hmbtﬁcEBIemt tHeGrISLEH’t/ hﬁl‘@lﬂ‘lregion or
i VH i at. 1 s, at | east % a east %, a St
Soor ot T e JepmeRbArtRoPiRet Ry o SRt alpOinsils 0 el e B P
I92% ath;]l/emeB.B%efgﬁgt}lyelas Clw?i@%s eggef ceeel?g’é& @G%RFﬁlfurthe_astef@Q% haﬁn_argi or
east % at S %:.. a east % or % identical, i,n am no, aci
oo bnon 1 Shdgeb ipadree by RSN & Riomors Piafcals PSRy B Rnf)
human a-CGRP or §-CGRP, most preferably human a-CGRP.

In & further preferred embodiment of the invention the anti-CGRP antagonist antibody
25  spedcifically binds to the amino acid sequence GSKAF. Preferably the sequence GSKAF
of CGRP is the epitope to which the anti-CGRP antagonist antibody binds, preferably at
position 33 to 37, most preferably the sequence is GXXXF where X can be any amino
acid, preferably at positions 33 to 37 of CGRP, the ends defined by amino acids G33
and F37 of CGRP.
30
In one embodiment, the present invention provides an anti-CGRP antagonist antibody
which specifically binds to an epitope defined by amino acids G33 to F37 of CGRP. The
anti-CGRP antagonist antibody may specifically bind to the epitope defined by the
amino acid sequence GSKAF. In one embodiment, the present invention provides the



Preferably the anti-CGRP antagoni st anti body conprises a VL domain
that is at | east 85% at |east 86% at |east 87% at |east 88% at
| east 89% at | east 90% at |east 91% 30 at |east 92% _at |east 93%
at |east APOR(10988st 9504 at |east 96% at | east 97% BET/IRRALO5EY,
at |east 99% or 100% i dentical in aniffo acid sequence to SEQ ID NO 2
or SEQID NGO 20 presented herein. W) 2009/ 109908PCT/ 1B2009/ 050849
27 least 90% at least 91% at |east 92% at |east 93% at |east 94%

at | east 95% t | east 96%, | east 97% at | east .,98% at | east 99%
o 1005 i ddkeel e a apAsY ndhe SR AndTAetho s SN Kievarous ARpacts of e
respecti velpresaht BgtioR. NO 19 and 20 presented herein, respectively.

5 Preferably the anti-CGRP antagoni st anti body conprises a VH donain
that is at least 90% identical in amno acid sequence to SEQID NO 1

andSEQVIL Ddo:ﬁrah@ emba@imeat,mehéma_eGleo agbenrt bettlody Ph%iﬂs@@p@bﬁts%%%gﬁiﬁﬁ ef
to . esent e rein . natively, t ngi-

ant agoni’st '}%Péﬁ%'drfcfﬁ g8F H&%@’%Wf@&&é 39{1?%%? ﬁ"?ﬁ%ﬁ# ketween) Q000"
90% i dent i qaht ivy taﬂ?npwadh_domeqj_u@ran@q b@b&HRch(s, (N IC30 isctgwee M. 0dDMRIMN
D esen: oy Paid st b b B0, 8510 PERETER Sy 2Bl
conprises aiM,|seamd, 20nv,GBR.el e esinfir oM, BEO.SmIBs fRasired ingh afvit
(a). CDR Hé.@%ls set_forth in ﬁ%ID?\IO%r 3 or, 21: $€$ ?DRF’ 2 as s%go
forth in SEXNAMY Y4 NomRU F jPrefepsed gabadimants. 4G i Iess ‘E??cf"?ytﬁ’f Y 5
o 2? ; 1(0ﬂ) ¥ SEé%%m@s%pmpéggehﬁr&Qﬁ@O Onding afsay(ﬁ)a SE%H?%S
set forth in . ; : as set forth in

NO. 8 or 267¢7gR odiinep 15035 312'@%)?4 "M 20 CDR L2 and CDR H2 as
shown in Table 6 E’??V‘DZOO?/ 054809. According to a preferred

enbodi ment of .the present inventiop th L- CORP antagoni st antib
noavy chai it eHERARISTREg omboHene e P etraener ety drn ¥ copap
Isuc@h als IGgG;‘ cd:rgbétinlgg@th %@ﬁ;tibtaﬂﬂhérgﬁ; aband dlaﬁtyitbbs wrylE@Bindisg@;hC@RH @ ta,
ant 1 body osraPobd GorEayd errroment SRRl 2y ialtes s SR I or
ANt agoni St ant | oy SomnLLSes 1t At LAl b o QEE DY e
oxpr Sosi on 608 BPFGrERT R ERER. fundigh R ik BEmar Srf-atg 20-57 or

pref er abl y ditbmativdly 30-39, fOERR dtetragesly S1-3aAf CBRPY Ih & fmt‘r@glumeddibmnt, ke C-
expression. vectgrs.with ATCC i on . PTA-6867.and. PTA- 6366.

Pr ot or abl y WL et QEGREP MR BB aoon e g 2y bt

i nvent i2sn ipsefarablyiBidy WofQGRML i body 02 defined herein. WO

2009/ 109908PCT11B20091050849 28 According to a further enbodi nent of

the invention, the anti-CGRP antagoni st anti body conprises a nodified
const ant r égadurttes pfederrakempbdimesis thei doddC G RP \4B 2005 DantiBOdy oRireibien abl y

the nodified constant,. region is,.inmunolaogically,inert. includin )
bar 11y FIRIRDGTLGPIRDY Anusdd h SR A%Eh 5 cenbblel cbmep Ryt A arti-
conpl enment GGRIP ahadohiyisardibodiolesreinabobe dédonbbdtie paritulbo@y odepederdin
cel | i atdgg X ofto?_xi city (ADCC), does not activate mcroglia.
Preferably ! I't'i ed constant region is reduced in one or nore of

these acti (a}thesindvgsif QBRI er abbymediteof CBRR,ant fraggiennofl CCRBdIsfwelichsase
GeCE e i By chred TPk AR SR A PR BT AOBL 5/ o
Accor di ng tGteamipabfegioned fraginedi sfeTRGP totbesing amino acids 19 — 37 or 25-37 or 29-
37 or alternatively 30-37, further alternatively 31-37, preferably amino acids 32-37, most
30 preferably 33 to 37 of CGRP, preferably the CGRP is alpha or beta, preferably beta,
more preferably rodent or human, most preferably human,
(b) the binding of the epitope sequence GSKAF, preferably at amino acid position 33 to
37 of CGRP as defined in (a), more preferably to the sequence GXXXF, where X is any
amino acid, preferably GXXXF at amino acid position 33 to 37 of CGRP as defined in
35  (a),



10 invention the anti-CCGRP antagoni st anti body conprises a human
heavy chain 1g& constant region conprising the follow ng nmutations:
A330, P331 to 5330, 3331 (amno acid nunbering with reference to the

wildtype 1'§@2Q84Whce). Eur. J. |nmupol . (1999) 29: 261BCHHRM/050849
15Met hods of naking and isolating t he*anti - CGRP ant agoni st anti bodi es

of application W2007/054809 and data denonstrating the CORP binding
and ant agoni st characterisation of the sane are described in
applicatio 07/ 054809. . Se ce SEQ ID.No., Ito Sal d
PPl cat i oRCHPE BB g S AFSHEG T (0 BBl e Same g eaRt el y.
20dAccor dit rsgbﬁtgn@uf,wetgmﬁe Em@v(ﬁentlof OIt he pr estent invtent| on the t
medi canent i s .pr.e r eral_adm.ni i.on ween once to
701 o per MBS R e RE g BibBa 5 adians CoRBLBoRI D 0l cher
nont h, fur idognstpseh pabbhy(shersreenlyans SGRP BiakpHa drdeid) @feférabpbth, more
perlod further re era to twe ﬁwtlrres per year. Preferably

the 25madi PX rgd%}tgﬁg%gan,trgog@r%%r@})g f@"y administered in a

period sel ect ed from once daily, once every two, three, four, five

or six day once ever t hr

Tonthly. - orite BIHGRe b Raetaoahee Sy bis BuERER et %ﬁ&f@gafy
four nont hSragﬁféﬁﬁof@@RE’ with\eeoingIng hﬁ{nt)ﬁ(fﬂ(atﬁ%ﬁ:\&.ﬁderﬁm BOCTNL NS ( omcwh;
every seve e, e g mon ce eyery n

once ever yrbt@%rﬁmw éﬁ) X‘h]ééo B@er‘” S@?%\?@ierﬁ#;?rﬁgo%ﬁ" éé ¢”?$'”dm9 atfiriity
Accor ﬂi mgl Fﬂdpé ebRcend. @ngnod pr,mﬁrtcsoadm& EghdE Wﬁf t doSuP ESPETED M, 1?2)@
peri phera ed via a route se|ect r 0 eo
orally, tbh(*? ??gd@f? 1)%7) (?‘ﬂ'u']cE'gl gQP nMo%’itOc%{‘ﬁ’l {p% r?@%oarl‘ﬁ(i;%o Wa%'?lﬂo Gphon,
transder rra:nllw 1 rﬂ\mt(whmmmlcmds rﬁmtcxr@mn:wscb P05 bt omahw%isaidayur@ﬁ in an
i ntramuscul, ar, via intracardi strat i nt sse

|t r ader nait Y i AsPY-o et Crordraes sabsgment, LR RaARy T tka) i

i nt IraVI t reaéslsyhare@%gc?ﬂ%gwsiry?g 1gt2 gg mbr wbmr B)ng r:lq:ml -Rrhéauted ih ¥n in
or |loc

furt he enB’BE? %‘?21?9 8‘?35%'2‘ GiugaerTPoreRy ﬁ'Er?‘gﬁmgHé P'E%l'H@ﬁ?ﬁ“I%“% is 0.04
prepared f o perd piier al adm nistration wth an anti body concentration
of between 0.1 to 200 ng/m ; preferably at about, or between 0.1 and
about, any one of 0.5, 1, 5, 10,15 20, 525, 30, 35, 40, 45, 50, 55,
60, 65, 70 Th@5nt|«$II$R[85nta@6mst9@1tlb6&0as dskQ,in ﬂﬁbreééﬁmvéﬁﬁbn ri:é@be $610¢cted
170, 180, 10% error ﬁ@ﬁtr ef.er abl

ol e bt R RS pPhardraL ARERE o R
medi cament (&.., Febpféatﬁd:(élﬁl)z Ee,rchpl?ogFabtca)dm[meﬁct aﬁtbodl@sy\batrb‘ecﬁi@ antibodiady
concentrati o we

e ersbr naferGonn Bt e aindi chal s Ot boge ERls thesear, fupions,
%8015158 fgote:aﬁcoraﬁnsnﬁ@an Abtibod§ pofilon (€9., atmaliVantibodyBOum8dized®0, 95,

100, 110, Lol 40 he0dls o310 AaRer 190, 0,850 Sa e b

comprises an antigen recognition site of the required specificity, including glycosylation

25 variants of antibodies, amino acid sequence variants of antibodies, and covalently
modified antibodies. The anti-CGRP antagonist antibody may be murine, rat, human, or
any other origin (including chimeric or humanized antibodies). In some embodiments,
the anti-CGRP antagonist antibody may be humanized but is more preferably human.
Preferably the anti-CGRP antagonist antibody is isolated, further preferably it is

30 substantially pure. Where the anti-CGRP antagonist antibody is an antibody fragment
the fragment preferably retains the functional characteristics of the original antibody i.e.
the CGRP binding and/or antagonist activity as described in the functional
characteristics above.



22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54,
56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116,

120, 122, W9200918%08 158" 130 132 134, 136, 138, 140, H‘&‘Z*BZR‘MP"'SI%G
148 150 152,154, 156, 158, 160,
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Examples of anti-CGRP antagonist antibodies are known in the art. Hence according to
a preferred embodiment of the present invention the anti-CGRP antagonist antibody as
used in the present invention is preferably an anti-CGRP antibody as generally or
specifically disclosed in any of (i) WO2007/054809, (i) WO2007/076336, (iii)) Tan et al.,
Clin. Sci. (Lond). 89:565-73, 1995, (iv) Sigma (Missouri, US), product number C7113
(clone #4901), (v) Plourde et al., Peptides 14:1225-1229, 1993 or which comprises or
consists of:

(a) a fragment of said antibody (e.g., Fab, Fab', F(ab")2, Fv, Fc, ScFv etc.),

(b) a light chain of said antibody,

(c) a heavy chain of said antibody,

(d) one or more variable region(s) from a light chain and/or a heavy chain of said
antibody,

(e) one or more CDR(s) (one, two, three, four, five or six CDRs) of said antibody,

(f) CDR H3 from the heavy chain of said antibody,

(g) CDR L3 from the light chain of said antibody,

(h) three CDRs from the light chain of said antibody,

(i) three CPRs from the heavy chain of said antibody,

(j) three CDRs from the light chain and three CDRs from the heavy chain, of said
antibody,

(k) any one or more of (a) through (j).

According to a preferred embodiment of the present invention the anti-CGRP antagonist
antibody is antibody G2 or antibody G1. According to a most preferred embodiment of
the present the anti-CGRP antagonist antibody used is the anti-CGRP antibody G1 as
specifically disclosed in the patent application W0O2007/054809, or comprising its
variants shown in Table 6 of W0O2007/054809, also including functionally equivalent
antibodies to G1, i.e. comprising conservative substitutions of amino acid residues or
one or more deletions or additions of amino acids which do not significantly affect their
functional characteristics e.g. CRGP binding or antagonist activity and variants which
have enhanced or decreased activity and/or binding. As used herein, the terms “G1”
and “antibody G1” are used interchangeably to refer to an antibody produced by
expression vectors having deposit numbers of ATCC PTA-6867 and ATCC PTA- 6866
as disclosed in application WO2007/054809.



162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188,
190, 192, 194, 196, 198, 200, 202, 204, 206, 208 or 210 days +/- 1

day, further E‘{eferably nore than any one of 7, 8, 9, 10, 11, or 12
mont hs. WO ZHPOAP®% 1 v the anti- OGRP.ant agoni st ant i boBGT/HERE0945HRAT ¢

life in-vivo of nore than 6 25days. Acor di ng to a further preferred
enbodi mrent of the present invention, the nedi canent and/or the
anti - CGRP ant agoni st anti body does not produce effects of central

nervous systemand / .or, cognitjve i airment, Preferably .
o oot AR o dnr e s L P srant PVEHEn B8 Al gptagonst
ijnduce an%/_annieq@f@mhrmas@s @ﬂ;] cdriits 67l @Mﬂégti?eﬂéﬁl@ﬁ_ * e@frora 0@l by G1 or its
epersonall zatl on esl! a, I.N ng, r smus, vert, y
oty oral \ERaR dhouy Reranls 8 PP 2l iand BRiedierthes Sadn i Anibgy o1

enotional lorks hadiants svirohiTablel®bl WoRoer/054BD9; {&patighti dhiin of antibody G1 or

e e EShev T YRR Ao dgR RSk e ARy o1 o
35psychosi sts vafarms sowRRIMTIbged oSWeR0D7/05480306,) ofdlbchoi@! varidslaréditri(s)
6221 ness, SRTILARSy o0 0000 CLLIZEN0PL 050010 0. IROILS
nedi canent cAWOZO07I0T80(F)-0REISPmRiRé BORNS)IbndlMivd 1R, BOE Sive oF sik DDIRS of
e Rl aBi T oF POTaB sk Falh T s GBS ok o e
anti - CARP arbageHisbf #ibb&PAY of A8 Sariidits $HoRGUE T able M VADR0Y7/054808] (hpr
gastro-int %%I!t Eglfro}'nn{%gliigrgl%%fn of antibody G1 or its variants shown in Table 6 of
WQO2007/054809; (i) three CDRs from the light chain of antibody G1 or its variants
shown in Table 6 of WO2007/054809; (j) three CDRs from the heavy chain of antibody
G1 or its variants shown in Table 6 of WQ2007/054809; (k) three CDRs from the light
15 chain and/ or three CDRs from the heavy chain, of antibody G1 or its variants shown in
Table 6 of WQ2007/054809; and (i) an antibody comprising any one of (b) through (k).
The invention also provides polypeptides comprising any one or more of the above. In .
some embodiments, the at least one, two, three, four, five, or six CDR(s) are at least
about 85%, 86%, 87%, 88%, 89%, 90%, 95%, 96%, 97%, 98%, or 99% identical to at
20 least one, two, three, four, five or six CDRs of G1 or its variants shown in Table 6 of
WQ02007/054809.

Determination of CDR regions is well within the ability of the skilled person. itis
understood that in some embodiments, CDRs can be a combination of the Kabat and

25 Chothia CDR. In some embodiments, the CDRs are the Kabat CDRs. In other
embodiments, the CDRs are the Chothia CDRs.

The anti-CGRP antagonist antibody preferably comprises or consists of a fragment or a
region of the antibody G1 (e.g., Fab, Fab', F(ab'}2, Fv, Fc, ScFv etc.) or its variants

30  shown in Table 6 of WO2007/054809. Preferably said fragment or region has the
functional characteristics of an anti-CGRP antagenist antibody for example CGRP
binding activity and/or antagonist activity and comprises or consists one or more of a
light chain, heavy chain, fragment containing one or more variable regions from a light
chain and/or a heavy chain, or one or more CDRs from a light chain and/or a heavy

35 chain of the antibody G1.



According to a further enbodi nent of the present invention the

medi cament and/ or the 10 anti-CGRP antagoni st anti body does not
produce effects of physical and/or psychol ogi cal dependence

Pr ef er abl yWPRAYHRYOR ament and/ or t he g ti-CGRP ant agoni B¥VIRIP(9H8My°
does not denonstrate affinity for opidte, benzodi azepine,
phencyclidine (PCP), or N-nethyl-Daspartic acid (NVDA) receptors, or
CNS stinulant, or produce any sedating or euphoric effect. 15 In one
enbodi ment, the anti-CGRP antagoni st anti body, on adm nistration,
aneliorates, controls, reduces incidence of, or delays the

devel opnentAcbrdiigag eefeshaprerbrreéginbadimeat of the myabtiopnhe 20k-CERANGtAgInist

nmbodi t ot t j.st _anti.body i |
Caor "o Ha 5k T B SISO GRS hebe Ol
nmodel s of is@ﬁb@:ﬂ%&b@’cb@dﬁwmﬂthelgiow&rs@ﬂ@bmm IDINGSs: 28432-da6iPa heavy

ant a onlst nilbod ve in treati fractor i n
popui at Fon o BAets iy e/, cPmefinap SHeltk s 53RaMsteBRkpied from the
i nventi on tgﬁ@.rwcdnslsﬁmg)uﬂsm D INDst134-3810f patehDabplicationdi/ 080 WO Ee3B6.0t her
aspect of the invention wherein the anti-CGRP antagonist antibody is
adm ni stered separately, sequentially or sinultaneously in

combi nat i orFuhehprefeeally theahg-CGRP RAtagbhist araibetpgimsidey af ¢ OWRepolypeptide

conpounds or, r ef er ahl ent r
Cronting i Af FaBloNS Bciirge $pEP do pairL e e o (IoBRG b esiRiang furner
i s/are el @@h@dség@mwmp@ypemﬂﬂ@om SEDHB) ND 2@ BhOwlindlstlcg £ 6 Satert. J.

nor phi ne, her in oxynor phone, | evorphanol,
IevaIIorphéW P%Qﬁ%ﬁgﬁRﬁggggldlne fentanyl, cocai ne, codeine,

di hydr ocodei ne, oxycodone, hydrocodone pr opoxyphene, nal nmef ene,

I hi I | t h
nal buphi ne AR A 2t g of Ko dBaRen e artuSRBa08Re iatertbogy
a nonst er oigad cannpmsesfd Iﬁyhitrahaﬁrﬁ CDR (PR INSAlBed fmngthe@@lpmcmastmg of SEQ

di cl of enac, S olac enopr fl uf eni sal

1 ur bi prrot AN ST oF e Breln ERP Rl SRR iy Eorifing o
mecl of enamSEGD ManM—EﬁaﬂpaieatcambhcaﬁabWZ@UYEO?&&@r oxen, oxaprozin,
phenyl but azone, piroxicam sulindac, tolnetin or zonepirac,

5cycl ooxygenase-2 (COX-2) inhibitors, celecoxib; rofecoxib;

mel oxi cam Mtk &2 madking/aH, l&ﬂé’tjng‘ﬂSBQBtl CGRP antphenistenébddiesdflapplication

accept abl e i a ba a ative

anobar bi ta|"§82§?78@;6{3§?ta§ﬂ% % B?*t'r};ﬂutl;‘ E%Fglggpgpg %&Qgﬂ?ﬁ}"ﬁ taI

met har ot alcharsetdnetion df dihe sarenbeldstibical in apphleathawmoa08i7/076336.
secobarbital, talbutal, theamylal or thiopental or a pharmaceutically
acceptabl e salt thereof; 10(iv)a benzodi azepi ne having a sedative

iacti on, e. @refei‘dbdytﬂban&@ﬁﬁi%lentagbﬂstmbmyefor déeaanelmﬁmesémtumm&qnﬂn
orazepam Qxaze naze [ a o
hocant abl e OAPTERSAVERASBRT Y dach 858 AR afoub QORRT 7H. hEBpothave. o
action, e. geasdBa%eahyab‘taﬁ%‘,let Iepstr91|°/a,mt st §2% atdear D30, at least 94%, at least

o o BB % 0P8 % O AR A 8 o O 4 A R EBe

met haqual om@cmaqdemdel to@@ﬁhh@zcbnmeS&Q & Rhathpeseatted abdejin. accept abl e
salt thereof; (vii)a skeletal nuscle relaxant, e.g. baclofen,

cari soprodol, chlorzoxazone, cycl obenzaprine, methocarbanol or

or phr enadi rReeferably thhaniROGRR aolabbnisteantibpdyadaneprizas & VL domain that is at least

85%, at least 86%, at ieast 87%, at least 88%, at least 89%, at least 90%, at least 91%,

30 atleast 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97% at
least 98%, at least 99% or 100% identical in amino acid sequence to SEQ ID NO: 2 or
SEQ ID NO: 20 presented herein.

The anti-CGRP antagonist antibody preferably comprises a VH domain and a VL
35 domain that are at least 85%, at least 86%, at [east 87%, at least 88%, at least 83%, at



20t hereof; (viii)an NVDA receptor antagonist, e.g. dextromethorphan
((+)-3-hydroxy- Nnet hyl nor phi nan) or its netabolite dextrorphan

((+)-3- hy%{@ﬁ{(ﬁ)ﬁhgﬁ% hyl mor phi nan), ketam ne, nmemanti ne,

pyrrol oqu none or ci s-4-(phgsphononet hyl)-2- PCT/IB2009/050849
pi peri di necarboxylic acid or a pharmaCeutically acceptable salt

t hereof; 25(ix)an al pha-adrenergic, e.g. doxazosin, tansul osin,

cl oni dine or 4-am no-6, 7-

di met hoxy- 2-( 5zret hanesul f,onam dq:,1, 2, 3. .4; r ahydr Qjsoqui nol-2- -
e byr T 0%, SERES 810 B RS . 21 ek 4 AL A iR B ke
desi pr am n@6%, =t [pasind ik at laasttasptat leasted996 ontld% idanti¢al ireamihe iapi@sequence
anti convul sa _carbanazepi.ne or I ate; Xi.i)a,tachvkinin
(N9 “ant agdnrer Bffor f B ARGRRI M s B RE 1 8iaed o ek isierein.
(aR 9R) - 7- [r&spectivedf.t ri f | uor omet hyQobenzyl ] -8, 9, 10, 11-t et rahydro-9-neth
yl -5-(4-

nmet hyl pr?enyl) -71-111, 41cl i azoci no[ 2, 1- 01, 7] napht hri di ne- 6- 13- di one
(TAK-637), Preferably the anti-CGRP antagonist antibody comprises a VH domain that is at least

R2R, 3S) - 2- (LR -1-[ 3, 5-.bi s(.t,rifl uar enyl lethoxy-3-(4-fl uoro
bheny 1) 4- RS RATEEhOiAER Gt RR SR DARBST 40, SV 8 ot R
(MK-869), [cakeidentiat in zohsipe beidtsequence to SEQ 1D NO: 2 presented herein.

3534[ 2- met hoxy-5-(trifl uoronet hoxy) phenynmet hyl am no] - 2- phenyl - pi peri
dine (28,3S); WD 2009/ 109908PCT/ 1B2009/ 050849 32 (xiii)a nuscarinic
ant agoniost ,Alterrcpticely,ibé Bnti-CIGRR anteglbrie antivalyi preferabéy, cdmipoisss a viHcddnagin de

or darifenaci.n; (X X-.2 j.nhibitor, e .qg. cel 1 rof ecoxib or

val decox bt alidest bie el BRmis Bisfufinef R SERTP AR BFI ¥ En o
pr ot ect i on)dprmairgthatis tak EhELAU eafie irbanilCReii G2Ghiendextw iISER EoEO: 2@Gr

anal gesic, in rticular paracetanol; (xvii)a neuroleptic such as

dr operi dol ;pre(%?g%dir)ez&(}'ani | 1 oid receptor agonist (e.g. resinferatoxin)
or antagoni st (e.g. capsazepine); (xix) a beta-adrenergic such as

pr opr anql ol > , het i S'? iLetiness(xxi), .a
Cort1 cost erngantaR abBGBsCRRRd Rblcfou o Rl B e tar e
agoni st or fan thggnout gonsisking off (. COBIH has gptdor(nincSHAQ D BIP: dmakgdb). GDR
(xxiv) Tragpdol 8306 SBY 18 NO: 4 or 22; (). CDR H3 as set forth in SEQ ID NO: 5 or 23;
(d). CDR L1 as set forth in SEQ ID NO: 6 or 24; (e) CDR L2 as set forth in SEQ ID NO:
7 or 25; (f). CDOR L3 as set forth in SEQ ID NO: 8 or 26; and (g). variants of CDR L1,
20 CDR L2 and CDR H2 as shown in Table 6 of W02007/054809.

According to a preferred embodiment of the present invention the anti-CGRP antagonist
antibody heavy chain constant region may be from any types of constant region, such
as 1gG, IgM, IgD, IgA, and IgE; and any isotypes, such as IgGl , IgG2, 19G3, and IgG4.
25
Further preferably the anti-CGRP antagonist antibody comprises a heavy chain
produced by the expression vector with ATCC Accession No. PTA-6867. Further
preferably the anti-CGRP antagonist antibody comprises a light chain produced by the
expression vector with ATCC Accession No. PTA-6866. Further preferably the anti-
30 CGRP antagonist antibody is produced by the expression vectors with ATCC Accession
Nos. PTA-6867 and PTA-6866.

Preferably the anti-CGRP antagonist antibody for use in the present invention is
antibody G1 or antibody G2 defined herein.
35



15(xxv) a PDEV inhibitor, such as sildenafil, vardenafil or
taladafil; (xxvi) an al pha-2-delta |ligand such as gabapentin or
pregabal i n; (xXxvi i)%) a canabi noid; and (xxviii) an antidepressant
such as anPRIP(Y1P%e (Elavil), trazodone (Desyrel), anBCTHRRPARIAS
(Tofranil) or anticonvul sants such as’ henytoin (Dilantin) or

20car bamazepi ne (Tegretol). According to a further aspect of the
present invention there is provided a pharmaceutical conposition for

t he preventjon and/or, treatnent of f | anmat or, i d / or, ,
synpt ons. o ACHISAZ BT S edmet of the, RYETBOm. e - CGRY s Btaganst antibody
r ?‘duC} lng 2Zompeabeten AR dbd c@ﬁstdﬁhtégibﬂilgs ]fda;@xﬁaméldéwmw iPWVPZODGI03480RN
of infla 0 n and/or s ons of. in mrat ory pain in an.

ndi vi dua PretRr bR AP ed s rBRRBon & BRI mben o RraS £artaly
phar maceut iimaiuhmogi@algpgahlﬁgn E it@bﬁ@ﬁd{t?@geﬁ?o@b%n&ﬂfedia&dgﬂ%ﬁ,Iﬂiog@ﬁot
conposi tion i S prepar to er,i ra . ni ed. ccor di ng
Lo nC urt harmiiel SR BHRY okge Rl R uEn YL IRDES s ferctp e
conpri si ng:miclogia. PreferibiEhie widdirld coasmeiseliva s rReuckf ihoad oplevesf thesd
(b) instruct}.otns for tg‘% ng&l her al ?drri,ni,stra |l on of an effective
amount of S5MAIGH YO PEfieTRY| the BARSET D 1B Jnoded i APseiRad 17 6H - the

pr ﬁ/ent i 1(:)n lArahor (199@?2912613—2@524; IFPtU Iammt:é‘tro? Nbl”:.t:P!ETaGBé@’mwl Hdnares Uef

i nfl anmat or in or for a rating, controlljn .

2000/ 100908 1B BP0 Mo T8 Bo RLrab e RIEARES BBSmeaLPYE ng

t Pe_ d ﬁ/ml omntiomm_ewmgr{]@aﬁ laBtagehisi éﬁtilbagmmrﬁm%e@ai Hurifch @iy SiAIP IgBTE

of inflammator ai n. e kit i ncl ude one Qqr e C i S, .
cont ai ni ng CARCERATESIBRRPMATT B TR IvERTLSRTS AR or B a0 Seuiierinny
her ei n and dciistumiihgMsthfreferaite to theadiigpdAGGE sequdhc@NEuel). infreurntet(ngdy
and uses of t%ﬁalzﬁé ntion. The kit may further conprise a description
of sel ecti r?a “arvi dual suitable for treatnent based on

i dentifying whether that individual has inflamatory pain or is at

ri sk of. _hayi i nf,l a tory. i.n. The, i uctions f he perj. pheral
i ni st atBRodsror Tk oA BB the PRSI prPa ey ThesR et ppicaton

i gf or mat i owyaaommsl@aga@d dd&gdieg@or&ﬂ'bm@ﬂ'le CH%RPbIhdtng&zn?fantagonist f ]
admnistration far .the_ntended treatnent. referr eac
o meat Sof engraclcbettononr B S Sl ARSI aaplBhgh DT RENER, SHquEnR
mut andi s. BRSEA IBSNJ hetopidas gaid dpplicitibh are provideivhaeicas SEd DN 1 to 14,
reference to thﬁveﬁm | om ng Exanpl es which are intended to illustrate

but not to FIRFEtY®he i nvention. The fol | ow ng exanpl es and figures
are mad® with reference to antibody C, an anti-

According to a further embodiment of the present invention the medicament is prepared
for peripheral administration between once to 7 times per week, further preferably
between once to four imes per month, further preferably between once to six times per
6 month period, further preferably once to twelve times per year. Preferably the

25 medicament is prepared to be peripherally administered in a period selected from: cnce
daily, once every two, three, four, five or six days, weekly, once every two weeks, once
every three weeks, monthly, once every two months, once every three months, once
every four months, once every five months, once every six months, once every seven
months, once every eight months, once every nine months, once every ten months,

30 once every eleven months or yearly. According to preferred embodiments the
medicament is prepared to be peripherally administered via a route selected from one
or more of; orally, sublingually, buccally, topically, rectally, via inhalation, transdermally,
subcutaneously, intravenously, intra-arterially or intramuscularly, via intracardiac
administration, intraosseously, intradermally, intraperitoneally, transmucosally,

35 vaginally, intravitreally ,epicutaneously, intra-articularly, peri-articularly or locally.



human CGRP human nonocl onal anti body; and to anti body &, an anti-rat
CGRP nouse nonocl onal anti body (Wng HC et al. Hybridoma 12:93-106
(1993)). 25 Exanple 1. Osteoarthritis (QA) nechani stic pai n nodel s
(transect iR 26‘?‘)”5??88 nedi al neniscus (MVI1)) Transecti OEFHEMP‘H@"’“S”
medi al nmeni scus (MMI) in one hind kne® of the rat results in the
devel opment of cartilage | esions and other changes in the joint
simlar to those that 30 occur in OA. The resulting joint pain |eads
to the devel opment of sustai ned changes in weight bearing (assessed
using an incapacitance neter) in the rat hind |inbs and nechani cal

(tactile) alccodingta a(famisesaasddlsdr gf mmrﬁe‘av;nﬁédﬁ@m ﬁlbdlchrlhehth§ phepabd

paw, | asti severa ek St u, carrl ed. out accor to a
bl i nd protg e”pﬂﬂét%‘y\e'ﬁﬁa? ‘ﬂl §°'??t§9tr Hparof bgpw e[qqg) P%’eéhoi ty
of the conpaymt/pesrotabi at@bomthermmw@ém@ntanaaabuﬁb & ofed.5, 1, 010,15 20,

aﬁ??ﬁ)(%S;%?"%@céé %5935450388%@95%@9@ e B T e R

hi ghest dosigo! €& ¢80, 100 JrRbk Grg/MmV+/- H0% Rfck afidst\peFerblyRASaMgEmL. O
cel ecoxi b. Both corrpounds reversed the shift in weight bearing on the
QA linb to 5 normal value. No effect was seen with the | ower dose.

Thi s eff ectackasingdo hGumw%rrmafatm@fﬂﬁ'f hiehréshit Pebathd Medigh@snEs prepared
exposure of ant.i

AP0 5 o or e RIS iRl UL e UG g donseR satont aypStiga B AR, o
(1: 8 32 :rglnié)t plmltadlk@ﬂﬁ a9 GymigH;. ;ﬁ-efeebmﬁatrnbgub bﬂﬂet@@ﬂ?oﬁsﬁg ddogt) '?:iﬁy dhe of ? 2 1,
T e ee . T048ncas 2y of b 31, Bedt 8% s: AL a5, o, a D 488 12

sust ai ned agd, ﬂm 180S0V €70, aB0! 180 & A00GyFkRofstdy pRight S/-(1BRgerE, st
Repeat experl der. the same conditions using a buffer as
negative c GFRT sﬁﬁg K& effect on wei ght bearing for the negative
control and reversed the shift in 15 wei ght bearing on the QA linb to

por T or éa. CECHERGP @ RFETPOEBDRATA PLORARSa: MGG B AL el 2aagris
bl lo;:lsu ng hlmakbbdgf rﬁ%éﬂlminnmi@fm%mdmm 2\(/&,;3&3[&’@, 12 M ASKENH8YIZ0,
det er mi ned BsPhit 76 DhicTond. B0k GH e b sRupFitg Sy gren to.
V\/f\ere tthg Sguro,iziag Vﬂm@de%B&t@@BSpﬁﬂ)?ﬂaﬁﬂ oMas; 98, ld”S(YO,ﬁNQJ;]tM, homraurﬂ)sa
50 val ue 100 Ve RGP PlrsRoP LR TEL 2R 2 dall el Bl d yo61 el T i
sB ioaf: Q?tezohts i1359mﬁbid4&;31 sc)lpnmanmj J%,t‘rﬁst me? Zlfsle TM’ 1186, 108p) 7ajdrey 'rt?i4r,1egs,by
Cndi vi dual Y goﬁocé%’s&ét %6‘3@8&@943%”&%1 i%qaﬂm 2@%8%2@%25& 9y 240,
provi de t helayeattliday, fitthéasreferabhhinbe: than anyrok 6 £ @, ) 10y 1¢ e 12saovasl
as a reference channel. C was titrated over the chip surface Binding

affinities were deduced fromthe quotient of the kinetic rate
constants FAferekddiy thOranl-CBRP Zatalenidt. an8body has a half life in-vivo of more than &

25 days.

According to a further preferred embodiment of the present invention, the medicament
and/or the anti-CGRP antagonist antibody does not produce effects of central nervous
system and / or cognitive impairment. Preferably the medicament and/or the anti-CGRP

30 antagonist antibody does not induce any one ore more of the following: amnesia,
confusion, depersonalization, hypesthesia, abnormal thinking, trismus, vertigo,
akathisia, apathy, ataxia, circumoral paresthesia, CNS stimulation, emotional lability,
euphoria, hallucinations, hostility, hyperesthesia, hyperkinesia, hypotonia,
incoordination, libido increase, manic reaction, myoclonus, neuralgia, neuropathy,

35 psychosis, seizure, abnormal speech, stupor, suicidal ideation; dizziness, somnolence,



& Muwuse Mab 7E9 Gd KD (nM, a-Hu 17 1.0 0.04 I1C50 (nM a-Hu 37 2.6
1.2 KD (nM a-Rat 1.0 58 1.2 WO 2009/ 109908PCT/ 1132009/ 050849 35
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Insomnia, anxiety, tremor, depression or paresthesia. Most preferably the medicament
and/or the anti-CGRP antagonist antibody does not induce impairment of motor
coordination or attention,

According to a further embodiment of the present invention the medicament and/or the
anti-CGRP antagonist antibody does not produce respiratory, renal or gastro-intestinal
impairment.

According to a further embodiment of the present invention the medicament and/or the
anti-CGRP antagonist antibody does not produce effects of physical and/or
psychological dependence. Preferably the medicament and/or the anti-CGRP
antagonist antibody does not demonstrate affinity for opiate, benzodiazepine,
phencyclidine (PCP), or N-methyl-D-aspartic acid (NMDA) receptors, or CNS stimulant,
or produce any sedating or euphoric effect.

in one embodiment, the anti-CGRP antagonist antibody, on administration, ameliorates,
controls, reduces incidence of, or delays the development or progression of central pain

sensation.

In another embodiment the effect of the anti-CGRP antagonist antibody is equal and/or
superior to the effects of NSAIDS and/or opiates in the same models of inflammatory
pain. In one embodiment, the anti-CGRP antagonist antibody is effective in treating
refractory pain populations.

According to a further aspect of the present invention there is provided the use or
method according to any other aspect of the invention wherein the anti-CGRP
antagonist antibody is administered separately, sequentially or simultaneously in
combination with one or more further pharmacologically active compounds or agents,
preferably compounds or agents useful for treating inflammatory pain. Preferably the
additional agent(s) is/are selected from one or more of:

(i) an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone,
levorphanol, levallorphan, methadeone, meperidine, fentanyl, cocaine, codeine,
dihydrocodeine, oxycodone, hydrocodone, propoxyphene, nalmefene, nalorphine,
naloxone, naltrexong, buprenorphine, butorphanol, nalbuphine or pentazocine;



Table 1 5 Table 2 Binding affinity of GL for human a and f3 CGRP was
equi val ent (Kd = 0.155 and 0.152 nMrespectively). Binding affinity
of 02 for rat a and p CORP was equivalent (16 and 1017 nM )
respect i veV@P089%0% i onal Iy 01 binding affinity is 40-f Bt HIEYPE0849
potent in human than rat for a-CGRP ( = 0.042 and 1.22 nM
respectively) and equi-potent in human and rat for |13-CGRP (Kd =
0.155 and 0.152 nM respectively). Antibody 01 al so denonstrated good
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respecti ve . 1S ays specl es selectll Vvl r uman/ cyno
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antl!l bo (o) man rr usi n e | acor e | (0]

o ober” 1 ndabfiah Hea i of Borgroper L s uRSlorrsPeasarea/gpEor

pepti delo Agivexpetioarzebied hiinds eedalivs Bati®d ey thibaibzebbxive, tclorduspae, or

rat CORP thg res opse was f ul I%) bl ocked. Inp contrast E‘{Ze-i ncubati ng

2Bl qfozebg b

01, with af&REELsEAZeR | e PESFRPATo MR RAD P H(AZP 1P ks
conpar abl e gharrbdrzuteml meteptasPeasieteot: pl us buffer) denonstrating

that 01 did not, forma. | ex wi,ith these peptide Fi gure .. WD

5000/ 1090088 HuSBBIS FBUGS SE L NmCLos, < § BAterFY ka8 BIrERe: body
G bi ndi ng pegrnéthpsing, thnsiadniramindnaicliBtg o eanshigihacewdicalBadccomtable salt
Bi acore 30 OTMfsyst em equi pped with 5 streptavidi n-coated (SA) sensor

chi ps (B ad®8%AB, Uppsal a, Sweden) using a standard Biacore running
buf f er (HB®viR) sedative susheascqiatethirmid, mbgobamaly; etfaqosbad ed 25- 37 human

B AOREDL BBt b bRl Ly L el e, O, o

posi tion 27vigd skastal hesclendadaat] eigndasibfdn pddrigoprodal] eidraexeaode,expr essed

A o) oyt S0 e oty ERRBL B et BRon Rl bt B oo st

| ow | eval s tfdrggft cal | y 100 response units) to provide the reaction

Shr e RS MR RERA bl G SRR R hSSA:
methylmorphinan) or its metabolite dextrorphan ((+)-3-hydroxy-N-methylmorphinan},
ketamine, memantine, pyrroloquinoline quinone or cis-4-(phosphonomethyl)-2-
piperidinecarboxylic acid or a pharmaceutically acceptable salt thereof;

25  (ix)an alpha-adrenergic, e.g. doxazosin, tamsulosin, clonidine or 4-amino-6,7-
dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-y1)-5-(2-pyridyl)
quinazoline;

{x) a tricyclic antidepressant, e.g. desipramine, imipramine, amytriptiline or nortriptiline;
{xi}an anticonvulsant, e.g. carbamazepine or valproate;

30 (xii)a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1 antagonist, e.g.
(aR,9R)-7-[3,5-bis{trifluoromethyl)benzyl]-8,9,10,11-tetrahydro-9-methyl-5-(4-
methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]naphthridine-6-13-dione (TAK-637), 5-
[[(2R,3S}-2-[(1R}-1-[3,5-bis(trifluoromethyl)phenyllethoxy-3-(4-flucrophenyl)-4-
morpholinyllmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869), lanepitant, dapitant or

35 3-[[2-methoxy-5-(trifluoromethoxy)phenyllmethylamino]-2-phenyl-piperidine (28,38);



01 were generated. Fab fragnents were titrated over the chip using
112M as the top concentration of a two-fold dilution series.
Associ ati on _and di ssoci ati on phases were 15nmonitored at 100 RI/mn

for 1 m nu¥@2REY% nutes respectively. Surfaces were FetUParEY
with a mxture of 35% et hanol + 25mMM NaCOH + 0.5M NaCl. The al ani ne
scan results show that antibody 01 binds to the C-term nal region of
human a-CG RP, particularly residues 25 to 37, and shows specific
binding to,a.region (.ii.e. lass 20of affjinity.is markedly increase
when ¢ ne. siabRATATbRRGoPESs 6d txeodin eleigfinpEANEGTF YePdam B oaer
the epi t opejagfedawij ch lies within the last 5 Cterm nal am no acids,
i.e. from 37 Mbst ofo change natfinity are caused
t hr ough th?ﬁéﬁéﬁd”@é{ﬁ& ?rﬂt ‘?C(?ﬁ' '@fe@QF'g% )\"alld P i nal Phe is

i nport ant f(rw)a 96h-86lettivict GORfintaHor amer;éra@lly with GOWBRctisn) egatiecfiupeiptafeles
and gen% 3@19 Y, %g‘oers (Figure 6). 25 Thus, in one enbodinent, the
present “in 9 ovi des an anti-CGRP ant agoni st anti body which
speci fi cal |(W1hld@d5ta’£‘ en@lgestyiin paréculaijanedtdyolani no acids 033 to F37 of
CORP. The ? bﬁj a@%ﬁﬁm ) antllbody may specifically bind to the
epi t ope deff “FLWO'?P] 75 UiRRe§98equence” GSKAF, nore specifically
to the epi t{opiba oénmziRFédeetoB@gdeétl(agdreamfe@é@ﬁ%iﬁ) ph@tegoNist &g bapsauepine);
am no acid, .the ?f CE F37 b ? t he TTF i nportant residues of the
epi t ope f orXigef P P%ga PYHISAHPHAT PFOBIANGI%hg of the anti- CGRP

ant agonipst (ﬂ()tl baddyl artacstmplie sGch é@aiexrﬁet;seof i ndi cators of physical or
psychol ogi pend ce . WD, 2009/ 109 8PCT/ 182009/ 050849 37 Neit her
anti body d r ﬁﬂ‘ftf: %Ir dSUELHY penet ration. Additionally

| ong term ghgipr Haénomhlmifecaﬂbn’a{gms(tbahnst)ag(ﬁiﬂaed with either antibody to
| evel s use revi @ﬁls ex%rﬁ)l es. did not reveal adverse CNS

i.n th
event s sucﬁ ’8@ @85%{ I GVCOipichaiialgasiGh /' euphoric behavi our in
conpar i son (kv )c Drzintaeiol (arat:leﬁiak) These observatl ons indicate an 5

absence of de or th es..an

si gni flléant(f’S)R ﬁ%ﬁ%ye'ﬂﬁbi? Saak ﬂ%naik H?QQrgQ/%(fa?Eurrent opi at es

used in curxemt arpaipha-Ql-“dBItamg@md s&hm@aéaﬂenmmbmabalm i ndi cators of

gastro-int Stl. vé)ver(i ffects 10 A 1 nonth in-vivo rat study with
ant i body &L?gar ative study with antibody Gl

denonst r at kavinblatﬁ amttdeacbsemtesmsﬁsramnnptyesé (Eia\lnl) afa‘zedcbrse (\meeereobemr ved
on behaviour, fpaod int b tgcr odyct i, on h| sto Eq qg{l\i
conpari son to C(S'HPVFH]’“ea Oﬁﬁ? or oBY %aé‘é?% | einy. nd fgn D%1bsence

of gast200i nt est caradmazeling Oegtehd). ant i bodi es and hence a significantly
i nproved safety of the antibodies over current 15NSAIDs used in
current pain therapies. Exanple 8, G and & as anti-CCGRP ant agoni st
ant i bodi es According to a further aspect of the present invention there is provided a

pharmaceutical composition for the preventicn and/or treatment of inflammatory pain
and / or symptoms of inflammatory pain or for ameliorating, controlling, reducing

25 incidence of, or delaying the development or progression of inflammatory pain and/or
symptoms of inflammatory pain in an individual, comprising an anti-CGRP antagonist
antibody and a pharmaceutically acceptable carrier and/or an excipient, wherein the
compeosition is prepared to be peripherally administered.

30  According to a further aspect of the present invention there is provided a kit comprising:
{a) a pharmaceutical composition as defined above; and
{b) instructions for the peripheral administration of an effective amount of said
pharmaceutical composition to an individual for the prevention and/or treatment of
inflammatory pain and/or symptoms of inflammatory pain or for ameliorating, controlling,



A known consequence of CGRP biological activity is the generation
neurogenic flare 20 when delivered in vivo. Gl and & are
denonstrated to be anti-CGRP ant agoni st antibodies in that t

hey _
prevent th&Od&PEMYI¥ent of neurogenic_flare in vivo. USWIHIB&“”}/‘”’“S”

neurogeni c skin flare rat nodel the e‘?‘ificacy of O was tested for its
ability to block CGRP effect in vivo. The saphenous nerve in the rat
is electrically stinulated 25 causing CGRP rel ease from nerve endi ngs

and | eadin o.vasaqdil ation, the resylting changes in bl ood flow can
Do reasur odedSINGRPdRR el ot iE Here sty BEHSErdsF B o Pilatgriotory Bhin
par amet er s angioe sgrpioasse thfammdierygaa under the curve (AUC, change in
arbitrary Doppler flux units nultiplied by tinme). CGRP receptor

ant agoni st 30 CGRP8_37 (400 nnmol/kg, i.v.) was used as a positive

g ontrol to T\rr]malldtdféﬁntlhge sfeoi ho doyatagfm b@wtmmglan(aﬂzatca_s Frarefanmlgﬁmst) . To
etermne t effect o riQr to dosin or. ea ani nal , e .
basel | nd bieggesdH GclsBepieetFep e el 207 B BT SLe BFI AeardaTeR Witho
sf':lpﬂerclatlausf myweﬁ@tdgémb%ﬁ :%rfmssee@ni theab)vsﬁtiamt?@ kit fgrtﬁ@(_tcs)ml/mie_@ atr ﬁat ed
W t after tne 0] I'low.response. € Seco st nulatlon

Fet ur ned t GOBIRPY ALsTieRibp @ F A Skidhe el oA Hon PRRELSmIURHTG Whelner
sti mul at i orjataiiviéual agslinflamtory pain Bl atilsRbf RASnEiIhfldAmBEioRb&n. The
intervals were tt:)erffort d. .Res ltd?r"r&":tifﬁ'ure % (il_‘%m)nsth.at!ed that in
vehicl e t r SREIYRiHH Epﬁiﬁp@ﬁrarﬂ UStFAoR PR RGP BT B! CPBRPFEXHBRAY e
was butior atirgclidedafoadativint 4 t&HosAwMadsiag scradulel amdnbutds of g@fiistratighor the
bl ood fl ow.response strg,(rti ng at 90 and 120 m nutes post dose for 10

my/ kg and IHE79ES "98M8B™ct i vel y. Similar activity was achi eved using
D2. Additionally in further neurogenic flare and vasodil atati on nodel
tests d s d rked effect at 7.days st 1V dosi redicted
E002 6 ughHheiTRY BAEn UL anEc of IR n pauERSEIN n 8BE bRt dPsrs
formthe tesitstisdaoendis. that GL and &2 denonstrate anti - CCRP

antagonji_ st activity. W) 2009/ 109908PCT/ 1B2009/ 050849 38 Sim |l ar CORP
functi on-bl ocking ability for the antibodies is also shown in the
publicati oExamféd er J, et. al. Br J Pharnmacol. 2008 Dec;
155(7):1093-103. Epub 2008 Sep 8. WD 2009/ 109908PCT/ 1B2009/ 050849 39
Bel ow are given anti body sequences useful for practising the present

i nvent i on. TAstprésedyinsettivans asw Apsdribed witkitefbeaey tcihaifoliowiig Btdnepl¢ghion

am no acid sequenc EQ 1D . - . ,

EVQ_VESGGG?(FQ% Egeﬁfg@&%@&%%ﬁ AR PERI EVWAEI RSESDA 5

SATHYABRAVKGRFTI SRDNAKNSLYLQVNSLRAEDTAVYYCLAYFDYGALAI QNYWEQG TLVTVSS

Ant i body li.ght .chain variahble region am.no acid sequence (,.SEQ |

NG ) ViR Setanldt Rt Rl Bl MR G0

ARFSGSGSGT Beiaih | CEHRE REDRA VHOHGEIQEXINYBIdyGaRT Kl drtisody G2, an anti-rat CGRP
mouse monoclonal antibody (Wong HC et al. Hybridoma 12:93-106 (1993)).

25  Example 1: Osteoarthritis {OA) mechanistic pain models (transection of the medial
meniscus (MMT))

Transection of the medial meniscus (MMT) in one hind knee of the rat results in the
development of cartilage lesions and other changes in the joint similar to those that

30 occurin QA. The resulting joint pain leads to the development of sustained changes in
welght bearing (assessed using an incapacitance meter) in the rat hind limbs and
mechanical (tactile) allodynia (assessed using von Frey filaments), in the hind paw,
lasting several weeks. Studies were carried out accordingly to a blind protocol, where
the investigator was not aware of the identity of the compound/control or the treatment

35  of the animal.



Anti body GL CDR Hl (extended CDR) (SEQ ID NO 3) GFTFSNYW S 15
Antibody Gl CDR H2 (extended CDR) (SEQ | D NO 4) ElI RSESDASATHYAEAVKG
Ant i body SEQ I D NO 5) YFDYGLAI QNY 20 Antibo

(SEQ I D @8%&@%Tws Anti bogy GL CDR L2 (SEQ%W @Ej{g
GASNRYL Antibody GL CDR L3 (SEQ I D NO 8) SQSYNYPYT 30 Antibody d
heavy chain variabl e regi on nucl eoti de sequence (SEQ I D NO 9)

GAAGT TCAGCTGGT TGAAT CCGGT GGTGGT CTGGT TCAGCCAGGTGGT TCCCTGC
GTCTGTCCTGCGCTGCTTCCGGT TTCACCTTCTCCAACTACTGGATCTCCTGGGT T

CGTCAGCCTCCTGGTAAAGGT CTGGAATGEGT TGCTGAAAT CCGT TCCGAATCCG
ACGCGT CCCCRMIBEATETAGRCTIEAPGEPETINMARGE] £EhIl JASEATHINOEI8heaWdy deficit of the

CACAACECT MDA BRI e el el allptgs compre o

CCGCTGI TTACERCTECEHCCIMAEINTE GMETHCEGE ChiGBTWAIDOaNAGTACGhe OA limb to

TGXGGTCACGIACECT E@WA%@@%%@FM%M@@ rhis UHboSUBL 35}

regi on nucl eoti de sequence
GAAAT CGT TCEGARISAETOBOECEETAEDET @mmmmm average value of

el

| CCGITA AT
CCCAGCTCGITTCTCCGGT TCCAEGT TCCGGTACCGACT TCACCCTGACCATCTCCTCC 10

mmccé‘?@%%%%%%@% T

ant i body amemonsicatdd segliecioa wdight bedimpatrtoe padyetine gatsashid efectivasd

her ei ) (SERRLRNG %%%Egﬁ%%}p}éﬁ%%uwg%t%st%in&%%ﬁ&%&ER%Wthe

SWRQAPG K
SATHYAEAVK GRETINBROMAMNSE YE @VBISIRAEDTAVYYCLAYFDYG LAI QNYWGQG

TLVTVSSAST
TFPAVL@SG%%%W@FE%@WKEP%%%%E@%%&FIPC
PAP PVAG PSYWEwed-Po PHETt KDWegH! bSariRigFiBViheneyaNiSH oftr DRnE ey ¢rbiVBEU Nk
NAK 20 [EKPREE Y. PSSI EKTI SKTKGQPREP

t i
A RN AP AR B o T e
KLTVDKS RWQQG NVFSCSV M HEALH N HYTQ KSLS LS P G K Anti body d i ght
chain full d sequence (SEQ ID NO 12) 25
El VLI @PAT%@%W@% | TYVSWQQKPGQAPRLLI YGASN RYLG | P
ARFSGSGSGIDFI LTI SSLEPEDFAVYYCSQSYNYPYTFGQGTKLEI KRTVAAPSVFI F
L SaTLTL SKAB BT R OO I o T PR Ee SRy B 6 Py Gand !
ful |l a0 badyiocking bananle-G@IgE éoebifding tatdhe :RBtrdoeptdr IngER- Nah’lC cells.
GAAGT TCAGCHUS TR BT B T PP B B g using the eauation:

GTCTGT CCT GRRE TGN T 0@BRdTIGATE] Ure DCGAAGTAS BRBATUROSESEIEIGN constant Kp =

AGBOGT GOBC A RSTEET ARG O R (R5°Po 25 PEGABRAT B Ak olls The

reported I1Csp value (in terms of IgG molecules) was converted to binding sites so that it

25  could be compared with the affinities (Kp) determined by Biacore using N-biotinylated
human and rat a-CGRPs were captured on individual flow cells at low levels (typically
100 response units) to provide the reaction surfaces, while an unmodified flow cell
served as a reference channel. G1 was titrated over the chip surface Binding affinities
were deduced from the gquotient of the kinetic rate constants (Kp=ken/kon) see Table 1.

30
G2 Mouse Mab 7E9 Gl
KD (nM), a-Hu 17 1.0 0.04
1C50 (nM) g-Hu | 37 2.6 1.2

KD (nM) o-Rat L0 58 1.2




WD 2009/ 109908PCT/ 1B2009/ 050849 41 GACAACG
CTAAGAACTCCCTGTACCTGCAGATGAACTCCCTG CGTG CTGAAGACA
CCGCTGTTTACTACTGCCTGGCTTACTTTGACTACGGT CTGGCTATCCAGAACTAC

TGGEGE CAGHR AMP4430§ TACCEI TTCCTCCGCCT CCACCAAGGGCCCATCTAE CT/IB2009/050849
TCTTCCCACT GGOCCCAT GCTCCOGCAGCACCT COGABAGCACAGCCGCCCTGG 5 G CTGCCTG
GTCAAG GACTACTTCCCAGAACCTGTGACCGTGTCCTGGAACTCTGG
CGCTCTGACCAGCGGCGT GCACACCT TCCCAGCTGTCCTGCAGT CCTCAGGTCTC

TACTCCCTCA GGTGACCGT GCCATCCAGCAACT TCGGCACCCAGACCT

ACACCT GCAA TCACAAGCCAAGCAACACCAAGGT CGACAAGACCGTGGA

GAGAAAGT GTTGTGTGGAGT GTCCACCT TGTCCAGCCCCT CCAGT GGCCGGACCA 10
TCOGTGTTCCTGREGRGRECAAAG CCAAAGGACACCCT GATGATCTCCAGAACCCC
AGAGGTGACCTGTGTWGG?G@@@T@TG@@A%GA@@&@C@M@GTGCAGTT

CAACT GGTAT GLEACGEAE ee't" 6 erm raeey 'uﬂw GA ?'m SCCAAGAGA
GGAGCAGT TCAACTEER FCAGAE cie EACEEEGGIG CACCAG
GACTGECTGA a1i3AY SACTGCCAT 15
CCAGCATCGAGAA CCACAGGT
GTATACCCTG{ CCCTGACC

TGTCTGGTGAAGGGAT TCTATCCATCCGACAT CGOCGT GGAGT GGGAGT CCAACG
GACAGCCAGAGAACAACT ATAAGACCACCCCT CCAAT GCTGGACT COGACGGATC
CTTCTTCETGT AP RCEAAGCT GACCGT GGACAAGT CCAGAT GGCAGCAGGGAAAC 20
GTGTTCTCTTGT TCCGTGATGCACGAGGCCCT GCACAACCACTATACCCAGAAGAG

CCTGTCCCT WO%mMQHn@B ¢ERRPtwaRRAUNaleHt (Kdenbi1B9EMd 0.152

nucl eot i de seuence (SEQ I D
CARAT T TC TR R R O N GRS SRR s valont (16 and

CTACCCT
CAGAM%W@A@%%%ﬁ RS HeI TR potent in humar
TCGGTAT CCcAmnTefeT rGeiRBdft eddd i rnddZanareraetixelriamgegui-potent in human

CATCTCCT 1"

o M oA ORI I SAGRCNAR o 1 s
CACCATCT GT @8 MeASt Gt OB ICT ATCIREATPSAC ec@Y FeA NS caleafGREDvith the same
CTCTGITGT CCAAAGTACAGTGA AG

T GoAT AN A A T A A AR B CAGAGCAGEA
CAGCAAG@ACM@E’A@M@E@F@W@@A@E@E@K&I@T@R@@M@EA@&CWW affinity (Kp = 63
TACGAGAAACACAAASTOT, ACKH ; BSEEETHAFTPCT@Nngs/cyno CGRP and
CAGT CACAAA@K@@'ET@QAWI’@GTMM%}WQ@ 09y Wiio beeParfiabe 0o+ @siyadband
42 Ami no adbdpdemspactivelypnpari son of human and rat CORP (hunan a- CGRP
(SEQ I D NO 15); human 13- CGRP (SEQ ID N0 16); rat a-CGRP (SEQ ID

NO 17);

NH2- AC&?AT%E@%@%&%&&@\%%@%F?MW (SEQ I D NO 15)

NH2- ACI STATCVTHRLAGLLSRSGGWON FVPTNVGSKAF- CON H2 (SEQ I D Na 16)

o SORTATVATE REE T S RCHC BT NGRS e P8t s Ry s e

Ant i body O2rdeeaty dejmThe\aahbtmyh@permemﬂyaeatmthhamg;@qmer (:vg@@t oD

PYN D mgﬁ%%%%ﬁ@#éﬁﬁ@é%¥§vﬁﬁ?§éf%d§iﬁ%ﬁ@éﬁ%%ﬁ@§§%

Ant i body 02rdssdie blobbrain/zariietbl e regi on am no acid sequence (SEQ ID
NG 20) EI VLTQSPTTMAASPGEKI TI TCSASSSI SSI YLHWQKPGFSPKVLI YRASNLASGVPA
RFSGSGSGTSYSLTI GTMEAEDVATYYCQQGSTI PFTFGSGTKLEI K Ant i body 02 CDR
H1 ( ext endé&dampiR)4: S8tV Men2-OGRIDaSBINIA Anti body 02 CDR H2
(extended CDR) (SEQ I D NO 22) YI NPYNDGTKYNEKFKG 25 Antibody 02 CDR H3
(SEQ I D NO 23) GG\DGY Anti body 02 CDR L1 (SEQ I D NG 24), SASSSI SSI YLH
30 We determined the specificity of antibody G1 to human or rat CGRP by using the

30 Biacore chip to “probe” the free concentration of a premixed complex of mAb + peptide.
As expected when we pre-incubated antibody G1 with human or rat CGRP the
response was fully blocked. In contrast pre-incubating G1, with an excess of amylin,
calcitonin or adrenomedullin was comparable to the control response (G1 plus buffer)
demonstrating that G1 did not form a complex with these peptides (Figure 5).



Ant i body 02 CDR L2 (SEQ I D NO 25) RASN LAS Ant i body 02 CDR L3
(SEQ I D NG 26) 35 QQGSTIPFT WO 2009/ 109908PCT/ 1132009/ 050849 43

Anti body G heavy chain variabl e region nucl eoti de sequence é SE;% | D
NO: 27) GAVSPHEA GCAGT CTGGACCTGAGCT GGTAAAGCCT ; B
ATGTCCTGCAAGRCT TCTGGATACACAT TCACTAGCTETGT TATGCACT GGGTGAAGC 5
AGAAGCCT GGECAGGGECCT TGAGT GGATTGGATATATTAATCCTTACAATGATGGTAC
TAAGTACAATGAGAAGT TCAAAGGCAAGGCCACACTGACTTCAGACAAATCCTCCAGC
ACAGCCTACATGGAACT CAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGT G
CAAAAGGGGGTAACGATGGCTACT GGGGCCAAGGCACTACTCTCACAGTICTCCTCA 10 Anti body
&2 1ight C*E(bﬁ?p‘!éa&:il@éﬂnﬁcdt@gio‘i’anﬁbé@lé@tﬂiﬁcﬁcr_:lgﬁé gce (SEQ I D NO 28)
GAAATTGT GCTCACCCAGT CTCCAACCACCAT GCAT GAAGATC
ACTATCACCTGTAGTGCCAGCTCAAGTATAAGT TCCATTTACTTGCATTGGTATCAGCA
GAAGC%GGAT&&E@%C&(@W&EJ Sevblidied. %G%%%@%EWB% eguipped with
GTCCCAGCTCGCTTCAG GTGGGTCTGGGACCTCTTACTCTCTCACAATT 1
CCATGGASGC PEaRan FEePaISEA ST BRPPREFHP RSP ALPREIA PAEdRIUSINg @ standard
CACGTTCCCC HRRGREARANA GTREIBRTAMNSARS biithiehal 8 X0bisHiafed 38-b7 human
ence (no

anti body am no _acid sequ i ncl udi ng Fc_donai n) SEQ I D

NO 29) 20 “ESREGSgMEmnt CRASE Nty Ssemibadykdix @%WNGYI N

PYNDGT KYN b%ﬁﬁiﬂ&eﬁ%hﬁ%é&ﬂ*é%%hB%%%%W%n%W%&VSSAK
TTPPSVYPLAPGSAAQL NSMVTL GCL VKGYFPEPVTV TVINSGSL SSGVHTFPAVL GSDLY

TL SSSVTVPSSTHHESE A Pl i omk Rxpyes RO thes folthioss Bicrffindy comprieddh e

full ang b‘;\ﬁiﬁ-t@é ﬁégrrﬁmé,}(it.%-%%ﬂg%%e fr%@%@nﬂs%}@é redinVhditeBudl bRl BG
EKI TI TCSASSS | SSI YL PG FS P KVLI YRASN LASGVPARF SGSGSGTSYSLTI GTM

EAE DVATYYtweseis (wpical nee KMRIHAR ProYige) the rragtip rEsyr{epei@AEevOr L N

N FYP RD | (MYISUHEY 11657 cSFSEA DO et RS KhanhE b sfdd-F Al fifdments of antibody
EYERHNSYTCEATHKTSTSPI VKSENRNEC WD 2009/ 109908PCT/ 02009/ 050849 44

Ant i body GETheereygeanestet. Fab fragmentsoye fileiee overdbe shigweingd nivhas the top
cAGaTOChGC RISt o M sbrinn sspeiaton Aptstisspietien phases were
AT GT CCTSCANGRETRG EEHAT ABADATT CATTAGETCE GINUTO@RS0TCEREYGRNGETeS were
TAAGTACAAT LR A G R SR e T RO O A
ACAGCCTACATGGAACT CAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTG
e e e b A A 0 rgonor
CTCCAT GGT GAKUGRE AT GLETGESIGASE TRIOTIV] B CERIVGNSHACHIC DIBAITAGD a region (i.e. loss
N R R e TR Kt i con
CGAGACCGT CA@@EWHE@WA GEACORAGE B AN amino acids, i_?_
A o oI = WA oRnb AERodkNR bl bl GLLPRIBLGNRL B35ATe
GAAAT TGT GCEEAECTAGIETOBARIGGACOA T-EEH BTG SQGEOBAGAAGRCtvity of antibody G1

TCACTATCA ATAAGIT TTTACT TGGTATC
A@W&@Wﬂ%ﬁﬁﬁgﬁ%ﬂm%&% 20
TCTGGAGFCCCAGCTCGCTTCAGT GGCAGT GGGTCTGGGACCTCTTACTCTCTCA
CAATTGGCA TW@C@U ACT CCCAGCAGEGT, .
TACTATAGCATIS AT AT AN E F Ly GRP antagonist
CT GCACCAAC BRIy GANCET SNECHIASIATASAC EBEAGITATST deFAEA DL BHRGESTds G33 to F37 of
GOCTCAGT OGRS RGBS AS R APAS TCANT S AAFT e epitope defined
by the amino acid sequence GSKAF, more specifically to the epitope of CGRP is
30 defined as GXXXF where X ¢an be any amino acid, the G33 and F37 being the most
important residues of the epitope for defining high affinity binding of the anti-CGRP

S B

antagonist antibody.

Example 6: Analysis of indicators of physical or psychological dependence
35



25 GAAGATTGATGGCAGT GAACGACAAAATGGTGTCCTGAACAGT TGGACTGATCAG
GACAGCAAAGACAGCACCTACAGCAT GAGCAGCACCCTCACATTGACCAAGGACG
AGTATGAACGACATAACAGCTATACCT GTGAGGCCACTCACAAGACATCAACTTCA
CCCATCGTCARRAMCTHEINCAGGAATGAGTGTTAA _45 Caims |. Use BFT/HR009/050849
anti- CGRP antagoni st antibody for the’manufacture of a nedi cament for
the prevention and/or treatnment of arthritic pain and/or synptons of
arthritic pain, wherein the nedicanent is prepared to be peripherally

St Sha R ROk Bl IS e SRR e

3, wherein térheomdraﬁaﬁeﬂémmaisqra@gafoedd vith b%@%mlmcﬁ/tt@neﬁzdlsqrsahwme

sublingually, .via inh subcut aneous

i nt ravgnou 'OHSW@P%%CQQ'I P%ﬂr?‘ﬁp ??a‘f @&?.%&Pférsm}h a%é‘?(#]at'ﬁ%l iof:ﬁtf"&‘t'l?tipn’

It (r)]C al | 3(; an%@hoﬂdﬁdh@ﬂ'bﬁﬂlu|c@l‘n|pﬁr|son40 cbhigol t@ﬁwégil ﬂglesb;bb@ér@hmn% JindMXRE Bh N
e nedica | re e adm ered subcut aneou

|t r averioudbyences BB Rt it RGBS URA AT HITERE SHTBROHI I v ety

wher ei n t hef gitantiCeiREs avdrageentsipiaAdd ideady caedrd paRrthedapial |y on

adm nistration. 6. Use according to claiml, wherein the arthritic

pain is osteoarthritis pain. 7. Use according to any one of the

precedi Ng Exaiigks 7:\WieN&Isof inticatdr bf §Adn0-inesRe0aiharsasrdceody: ()

binds to CORP; (b) blocks CORP frombinding to its receptor; (c)

bl ocks or decreases CORP receptor activation; (d) inhibits bl ocks,

S :Jppr esiges ﬁ?f nfoﬁdﬂﬁ%omu@ \QitiOthth@Hy @Qtdnwi 1 Wéek @m;jaa@trv@m with
Cl earance 0O

I nhi pr odu t|on or
ol oace S50ty Gt BRI eTiscAaro T e DAL IR TE SRRSO
wherein t hﬁbeaﬁhtld)urGEBH’ w&éﬂeﬁlgtm{ ﬁrbdambhl@ﬁdhstopathologyﬁn &om&rﬁohwf@dhtroi
Zm : gg% (alnarAals These o%%ervat;ons lnélczﬁe ax abgence of gastromtestlnal nsr?(afor the
antibodies and hence a significantly improved safety of the antibodies over current

15 NSAIDs used in current pain therapies.

Example 8; G1 and G2 as anti-CGRP anfagonist antibodies

A known consequence of CGRP biological activity is the generation neurogenic flare
20  when delivered in vivo. G1 and G2 are demonstrated to be anti-CGRP antagonist
antibodies in that they prevent the development of neurogenic flare in vivo.

Using a neurogenic skin flare rat model the efficacy of G1 was tested for its ability to
block CGRP effect in vivo. The saphencus nerve in the rat is electrically stimulated

25 causing CGRP release from nerve endings and leading to vasodilation, the resulting
changes in blood flow can be measured using laser Dopler methods.

Changes in blood flow parameters were expressed as the area under the curve (AUC,
change in arbitrary Doppler flux units multiplied by time). CGRP receptor antagonist

30 CGRPsar (400 nmol/kg, L.v.) was used as a positive control to validate the specificity of
the model (data not shown). To determine the effect of G1 prior to dosing for each
animal, the baseline blood flow response to stimulation was established with two
saphenous nerve stimulations each 30 minutes apart. Rats were treated with G1 after
the blood flow response of the second stimulation had returned to baseline levels

35 (approximately 10 minutes post stimulation) and an additional four stimulations at 30
minute intervals were performed.

Results (Figure 7} demonstrated that in vehicle treated animals no significant change in
blood flow response was but rats treated with G1 showed a significant decrease in

40  blood flow response starting at 90 and 120 minutes post dose for 10 mg/kg and 1mg/kg,
respectively. Similar activity was achieved using D2. Additionally in further neurogenic
flare and vasodilatation model tests G1 showed marked effect at 7 days post 1V dosing
(predicted EDso -6 ug/ml in saphenous nerve stimulation model). The conclusions form
the tests done is that G1 and G2 demonstrate anti-CGRP antagonist activity.



(iv) binds CORP with a Kd of 50 nMor |ess (as measured by surface

Pl asnmon resonance at 37C); and/or (v) has a half life in-vivo
of at least 7 days. 9. Use according to any one of the precedin

cl ai ns, V\h‘EPéP“ﬁni{W@s anti - CGRP ant agoni st anti body speci ?@F‘aﬁzp‘?’ 84 s
to the Gtermnal region of CORP. 10. $Use according to claimS8,
wherein the anti-CGRP antagoni st anti body specifically recognises the
epi tope defined by the sequence GSKAF. 11. Use according to any one

of the pre ediq_ i, IS, w@ rein Ee_a i - 1 P anti odx conp ises,ain
LTt S b i e e

clains, wherein the anti-CGRP anti body conprises a VL domain that is
at | east 90% identical in am no acid sequence to SEQ ID NO 2 or 20.
13. Use according to claim 12, wherein the anti-CGRP anti body thither
conprisés a VH domain that is at |east 90% identical in amno acid
sequence to SEQID NGO 1 or 19. 14. Use according to any one of
clainms Ito 10, wherein the anti-CCGRP anti body conprises at |east one
CDR sel ected fromthe group consisting of: 47 (a) CDR Hl as set
forth in SEQID NGO 3 or 21; (b) CDR 112 as set forth in SEQID NO 4
or 22; (c) CDR 113 as set forth in SEQID NO 5 or 23; (d) CDR Li as
set forthin SEQID NGO 6 or 24; (e) CDR L2 as set forth in SEQID
NO 7 or 25; (f) CDR L3 as set forth in SEQID NO 8 or 26; and (g)
variants of Li , L2 and 112. 15. Use according to any one of clains
1 to 10, wherein the anti-CGRP anti body conprises a VH donain that is
at |east 90% identical in amno acid sequence to SEQID NO 1 and a
VL domain that is at |east 90% identical in am no acid sequence to
SEQ ID NO 2. 16. Use according to any one of clains 1 to 10,
wherein the anti-CGRP anti body conprises a heavy chain produced by

t he expression vector with ATCC Accessi on No. PTA-6867. 17. Use
according to any one of clains Ito 10, wherein the anti-CGRP anti body
conprises a |light chain produced by the expression vector with ATCC
Accession No. PTA-6866. 18. Use according to any one of clains 1 to
10, wherein the anti-CGRP anti body is produced by the expression
vectors with ATCC Accession Nos. PTA-6867 and PTA-6866. 19. Use
according to any one of the preceding clains, wherein the nedi canment
is prepared for peripheral adm nistration by sub-cutaneous or

i ntra-venous injection.between once, twice, three or four tines per
nont h.



48 20. Use according to any one of the preceding clains, wherein the
medi cament is prepared for peripheral admnistration with an anti body
concentration of between 5 to 100 ng/m . 21. Use according to an

one of theVBra¥881AY claims, wherein the nmedicanent is HrEpPRE5¢5?
peri pheral adm nistration mnth an ant#%ody concentration of between 1
to 100 ng/ kg of body weight. 22. Use according to any one of the
precedi ng clainms, wherein the nmedi canent does not produce CNS

i mpai rment of notor coordination or attention. 23. Use according to
any one of recedi ng cl ai ns, mhere n the nti- CGRP ant agoni st

anti body i £ eﬁhﬁ”fggcﬂ’ﬂeﬁl ?@/oeetgé’ﬁ’t‘cfeélqw ul'95PrRg ?'9981‘9 RTRESUINERUAN v .

24. Use accor% Hﬁ to any one of the preceding clains, wherein the
anti - CGRP Mt é’ i*$AY8MtSSody is not a centrally, spinally or

i ntrathecal, p nnlecule. 25 Use ac ordlno gne of

t he precedidfy i ' hlg rggion am i i 23
separatel y E\@.ME%G@@LWP@GQJHWSNYW|SWVRQF\@GK@31_EWWEWSDA

[0 ol al 298 Wérﬁfgﬁéﬁb%&ﬁ%r%h@ﬁgfé#@ﬁfévﬁbﬁ@@Hﬁ elibas

conpounds itsiavegssel ected from (i) an opioid anal gesic,
nor phi ne, heroi n, hydronorphone, oxynorphone, |evorphanol,
| eval | or phan, nethadone, nmeperi di ne, fentanyl, cocaine, codeine,

di lhydr ﬁPOd@idﬂﬁedeGYﬁ@dQHQm th@Bi@@é?ﬁ@ﬂﬁmn@fa@M@éhQQ%tQSEmalbwbl ene,

nal or phi ne nor ut or phano

nal bubhi ne S5V CHESPA T SReERA R e AR T RSt SABRTT asHRR F
drug ( NSALPRFSGIGSEFDFTLNISSUEREDFAVRYCSASNGIYIHGQGHRLEIK et odol ac,

f enbuf en, fenoprofen, flufenisal, flurbiprofen, ibuprofen,

i ndonet haci n, ketoprofen, ketorolac, neclofenamc acid, nefenamc
acid, nabumh@m Gnmmemextmarmnsemmubmt azone, piroxicam
sullndac (% zonepirac, or a pharmaceutically acceptable

sal t thereé%'i%%, a barbi turate sedative, e.g. anobarbital
aprobarbital, butabarbital, butabital mephobar bi tal, metharbital

oL A B T BRI G P

\Z LA % L

thereof; EHIRBES8DBSATRTAEAFRINE having a sedatlve action, e.g.
chlordiazepoxide, cl orazepate, diazepam flurazepam Iorazepam
oxazepam temazepam or triazolamor a pharmaceutically acceptable
sal t ther egintibodw®1 @DRHH3 aBEQIDMNEE) havi ng a sedative action, e.g.
diphenhydr;&jgea#ﬂéN%Ianine, pronet hazi ne, chl or pheniram ne or
chlorcycliil? har maceutically acceptable salt thereof; (vi) a
sedativwe such as gl utethimde, neprobanmate, nethaqual one or
dlchloralpzenﬁzgng gtfi Egﬂggﬂig%}zcally acceptabl e salt thereof;
(vii) a sk g. bacl of en, cari soprodol

chl or zoxaz \SKRYCIQtgEenzapri ne, net hocar banol or orphrenadi ne or a
phar maceutical |y

Antibody G1 CDR [2 (SEQ ID NO:7)
25 GASNRYL

Antibody G1 CDR L3 (SEQ ID NO:8)
SQSYNYPYT

30 Antibody G1 heavy chain variable region nucleotide sequence (SEQ ID NO:9)
GAAGTTCAGCTGGTTGAATCCGGTGGTGGTCTGGTTCAGCCAGGTGGTTCCCTGC
GTCTGTCCTGCGCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGGGTT
CGTCAGGCTCCTGGTAAAGGTCTGGAATGGGTTGCTGAAATCCGTTCCGAATCCG
ACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGTTTCACCATCTCCCGT




acceptabl e salt thereof, (viii) an NMDA receptor antagonist, e.g.
dext ronmet hor phan ((+)-3-hydroxy-N35 net hyl nor phi nan) or its
netabollte dextrorphan ((+)-3-hydroxy-Nrethyl norphinan), keta

nenant i ne, QWPHP%Pﬁlnollne qui none or. ci s-4- ( phosphono %@Vﬁ?ﬁ?m?m“’
pi peri di necarboxylic acid or a pharma eutlcally acceptabl e salt
thereof; (ix) an al pha- adrenergic e.g. doxazosin, tansul osin,
cIonldlne or 4-am no-6, 7-

Yy ?iyd%Cr’%r“’?ﬁE?Aﬁﬁh‘\é\c%?%@é‘?ﬁ%%ﬁﬁé%%@@@ﬁ?@%é‘%ﬁcf

desi pr am n&€CGOTETAMADCAC BB CTOECTTACTTOIGAGCTACEBTCTGBC TATOCCAGARCTAC

Fachyki ni n CGCTRAESEHIAREIERTRRTT BTS2 o Mk

ant agoni st, e. g

(1a5R ?? 1 %m?b Iqhtchgig%rﬁégg Pe%l o l(,]leozéde é&c?de%a%e }&é?ﬁ%z?ﬁ)g_ met hy
Eret hyl ph)enySIP)AN‘IH;(BH@TGAGEG&GTQICX:OGGDD'ACCWTUGTBTGTGGCGAI&-MMGGTGCT
TAK- 637

[[(2R 39)" AR TGS I e AN AT AR GREPTT A SRS AGR TRR T PTARPAGIGCA
phenyl) - 4- ARGQIGETCACIGENCYTGCTCPSATBANTOTABIGAT GCHTCCARCOIGTIADTI CGGTAT
Sal 2- et hoS R e TR AT B E B G ER P RETRACAB CACBRERMCSATRIGRTCO
i ne (2303S)CTGGAACCCHAAGAGT TAGCBETNTACBACEGCAGTICAGTGL TAYAMCTACCCCTACA
00 2 1 it BT e GAERETAC A I BABTPARY el decoxi b (xv)

a non-sel ective COX inhibitor (preferably with G protection), e.g.

nitroflur biA%'{igécﬁnm heavy chain full antibody amino acid seguence (including modified 19G2 as

described herein) (SEQ 1D NO:11)

15 EVQLVESGGGLVOPGGSLRLSCAASGFTFSNYWISWVRQAPGKGLEWVAEIRSESDA
SATHYAEAVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCLAYFDYGLAIQNYWGQG
TLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPC
PAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAK

20 TKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPSSIEKTISKTKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGS

FFLYSKLTVDKSRWQQGNVFSCSYMHEALHNHYTQKSLSLSPGK

Antibody G1 light chain full antibody amino acid sequence (SEQ 1D NO:12)

25 EIVLTQSPATLSLSPGERATLSCKASKRVTTYVSWYQQKPGQAPRLLIYGASNRYLGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCSQSYNYPYTFGQGTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

30 Antibody G1 _heavy chain full antibedy nuclectide seguence (including modified 1gG2 as
described herein) (SEQ 1D NO:13)
GAAGTTCAGCTGGTTGAATCCGGTGGTGGTCTGGTTCAGCCAGGTGGTTCCCTGC
GTCTGTCCTGCGCTGCTTCCGGTITCACCTTCTCCAACTACTGGATCTCCTGGGTT
CGTCAGGCTCCTGGTAAAGGTCTGGAATGGGTTGCTGAAATCCGTTCCGAATCCG

35 ACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGTTTCACCATCTCCCGT




(HCT-1026); (xvi) a coal-tar analgesic, in particular paracetanol;
(xvii) a neuroleptic such as droperidol; (xviii) a vanilloid
recept or agoni st §e.g. resi nferatoxin) or antagonist (e.dqg. )
capsazepi neP200%109%§ "5 bet a- adrenergi ¢ such as proprano ‘fg)T/me‘W'k‘)m%l
| ocal anaesthetic, such as nexiletine®! 51 (xxi) a corticosteriod,
such as dexanet hasone (xxii) a serotonin receptor agoni st or
antagonist; (xxiii) a cholinergic (nicotinic) analgesic; (xxiv)

var denat i | GRCAAPRES LR TGIRGE BRERGATEAE Tk EaCuth aansaca
gabapent i n GUGETEYAPACTACTECETERUTTACH TEACTACCGICTCELTAYCCAGAACTAC
Do g SR A B0 Rl R R G5B RUERAR Sgocarcre
conpri si ng TOTTATCACERECEUCAIBT FECEBTABTRACCITCGABRBURTASECCE0OTGG
o oo (P e AEACRFRERh B s REER b lbmercree
phar naceut it TCPERESNGEOBGEGTGUNIATE Tt @AGT2ET CATECAGTCCTOAGGTCTC
e oo L EA BB PO BL AR M (oL 00 8L AR ERECAORULL KR L
for treat "NGAGTTIEOAARGTAEHTICATAHGRCARGUAAC AT ANGRTCCACRNBRODETEGA
arthritic pal o) AAGTGTTGTGTGGAGTGTCCACCTTGTCCAGCCCCTCCAGTGGCCGGACCA
10 TCCGTGTTCCTGTTCCCTCCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCC
AGAGGTGACCTGTGTGGTGGTGGACGTGTCCCACGAGGACCCAGAGGTGCAGTT
CAACTGGTATGTGGACGGAGTGGAGGTGCACAACGCCAAGACCAAGCCAAGAGA
GGAGCAGTTCAACTCCACCTTCAGAGTGGTGAGCGTGCTGACCGTGGTGCACCAG
GACTGGCTGAACGGAAAGGAGTATAAGTGTAAGGTGTCCAACAAGGGACTGCCAT
15 CCAGCATCGAGAAGACCATCTCCAAGACCAAGGGACAGCCAAGAGAGCCACAGGT
GTATACCCTGCCCCCATCCAGAGAGGAGATGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAGGGATTCTATCCATCCGACATCGCCGTGGAGTGGGAGTCCAACG
GACAGCCAGAGAACAACTATAAGACCACCCCTCCAATGCTGGACTCCGACGGATC
CTTCTTCCTGTATTCCAAGCTGACCGTGGACAAGTCCAGATGGCAGCAGGGAAAC
20 GTGTTCTCTTGTTCCGTGATGCACGAGGCCCTGCACAACCACTATACCCAGAAGAG
CCTGTCCCTGTCTCCAGGAAAGTAA

Antibody G1 light chain full antibody nucleotide sequence (SEQ ID NO:14)
GAAATCCTTCTGACCCAGTCCCCGGCTACCCTGTCCCTGTCCCCAGGTGAACGTG
25 CTACCCTGTCCTGCAAAGCTTCCAAACGGGTTACCACCTACGTTTCCTGGTACCAG
CAGAAACCCGGTCAGGCTCCTCGTCTGCTGATCTACGGTGCTTCCAACCGTTACC
TCGGTATCCCAGCTCGTTTCTCCGGTTCCGGTICCGGTACCGACTTCACCCTGAC
CATCTCCTCCCTGGAACCCGAAGACTTCGCTGTTTACTACTGCAGTCAGTCCTACA
ACTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAACGCACTGTGGCT
30 GCACCATCTGTCTTCATCTTCCCTCCATCTGATGAGCAGTTGAAATCCGGAACTGC
CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCGCGCGAGGCCAAAGTACAGTGGA
AGGTGGATAACGCCCTCCAATCCGGTAACTCCCAGGAGAGTGTCACAGAGCAGGA
CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACCCTGAGCAAAGCAGAC
TACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGTTCTC
35  CAGTCACAAAGAGCTTCAACCGCGGTGAGTGCTAA




PC33700A- SEQUENCE- LI ST. t xt SEQUENCE LI STI NG <110> Pfizer limted

Poul son, Kristian T Shelton, David L Zeller , Joerg Machin, |an
Corradini, Laura <120> Methods of Treating Inflamuatory Pain <130>
PC33700A Y83%9(189%88/ 033, 568 <151> 2008- 03- 04 <160> 32 RAHHB0PLFEAL | n
version 3.3 <210> 1 <211> 122 <212> N¥ <213> Artifical <400> 1 du
val G n Leu val Qu Ser dy Ay Ay Leu Val dn Pro Ay Gy 151015
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Asn Tyr
202530 Trp Ile Ser Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Val 354045 Ala Qu Ile Arg Ser Qu Ser Asp Ala Ser Ala Thr His Tyr

Ala G u 50%56A ; PR kil )
Lys Asn Ser 65%%??8%@“9%@0@@@5@0 6maAtanilret CERPARAMARR-CBRPAISEQ 1D

NO:156); human B-CGRP (SEQ ID NO:16); rat a-CGRP (SEQ ID NO:17); and rat B-
CGRP (SEQ ID NO:18)):

5  NHxACHTATCVTHRLAGLLSRSGGVVKNNFVPTNVGSKAF-CONH; (SEQ ID NO:15)

""" MVKENFVPTNVGSKAF-CONH; (SEQ ID NO:16)

oy

NH-SCRTATCVTHRLAGLLSRSGGVVKENFVPTNVGSEAF-CONH, (SEQ ID NO:17)
)

10  Antibody G2 heavy chain variable region amino acid sequence (SEQ ID NO:19)
EVOLQQSGPELVKPGASVKMSCKASGYTFTSSVMHWYKQKPGQGLEWIGYINPYND
GTKYNEKFKGKATLTSDKSSSTAYMELSSLTSEDSAVYYCAKGGNDGYWGQGTTILTY
S8

15  Antibody G2 light chain variable region amino agid seguence (SEQ |ID NO:20)
EIVLTQSPTTMAASPGEKITITCSASSSISSIYLHWYQQKPGFSPKVLIYRASNLASGVPA
RFSGSGSGTSYSLTIGTMEAEDVATYYCQQGSTIPFTFGSGTKLEIK

Antibody G2 CDR H1 (extended CDR) (SEQ ID NO:21)
20 SSVMH

Antibody G2 CDR H2 (extended CDR) (SEQ 1D NO:22)
YINPYNDGTKYNEKFKG

25 Antibody G2 COR H3 (SEQ ID NO:23)
GGNDGY

Antibody G2 CDR L1 (SEQ ID NO:24
SASSSISSIYLH

30
Antibody G2 CDR L2 (SEQ ID NO:25)
RASNLAS

Antibody G2 CDR L3 (SEQ ID NO:26)
35 QQGSTIPFT




Leu Tyr Leu G n Met Asn Ser Leu Arg Ala A u Asp Thr Ala Val Tyr
859095 Tyr Cys Leu Ala Tyr Phe Asp Tyr Ay Leu Ala Ile @ n Asn Tyr
Trp 100105110 Ay Gn @y Thr Leu Val Thr Val Ser Ser 115120 <210> 2
<211> 107 WORIM/IPRWE <213> Artifical <400> 2 Au |le val PEEIBAOSEY
Ser Pro Ala Thr Leu Ser Leu Ser Pro G 151015

PC33700A- SEQUENCE- LI ST. t xt 202530 Val Ser Trp Tyr Gn Gn Lys Pro Ay
Gn Ala Pro Arg Leu Leu Ile 354045 Tyr Gy Ala Ser Asn Arg Tyr Leu
Gy lle Pro Ala Arg Phe Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe
Thr Leu Thr Ile Ser Ser Leu Qu Pro 65707580 G u Asp Phe Ala Val Tyr

Tyr Cys Seranfbsdye? hdivy Aath viriabBr8qidd hucleotide sequence (SEQ 1D NO:27)
GAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAAG
ATGTCCTGCAAGGCTTCTGGATACACATTCACTAGCTCTGTTATGCACTGGGTGAAGC

5  AGAAGCCTGGGCAGGGCCTTGAGTGGATTGGATATATTAATCCTTACAATGATGGTAC
TAAGTACAATGAGAAGTTCAAAGGCAAGGCCACACTGACTTCAGACAAATCCTCCAGC
ACAGCCTACATGGAACTCAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTG
CAAAAGGGGGTAACGATGGCTACTGGGGCCAAGGCACTACTCTCACAGTCTCCTCA

10  Antibody G2 light chain variable region nucleotide sequence (SEQ ID NO:28)
GAAATTGTGCTCACCCAGTCTCCAACCACCATGGCTGCATCTCCCGGGGAGAAGATC
ACTATCACCTGTAGTGCCAGCTCAAGTATAAGTTCCATTTACTTGCATTGGTATCAGCA
GAAGCCAGGATTCTCCCCTAAAGTCTTGATTTATAGGGCATCCAATCTGGCTTCTGGA
GTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATTGGCA

15 CCATGGAGGCTGAAGATGTTGCCACTTACTACTGCCAGCAGGGTAGTACTATACCATT
CACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA

Antibody G2 heavy chain full antibody amino acid sequence {not including Fc domain)
(SEQ 1D NO:29)

20 EVQLQQSGPELVKPGASVKMSCKASGYTFTSSVMHWVKQKPGQGLEWIGYINPYNDGT
KYNEKFKGKATLTSDKSSSTAYMELSSLTSEDSAVYYCAKGGNDGYWGQGTTLTVSSAK
TTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLY
TLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKIVPRD

25  Antibody G2 light chain full antibody amino acid sequence (SEQ ID NO:30)
EIVLTQSPTTMAASPGEKITITCSASSSISSIYLHWYQQKPGFSPKVLIYRASNLASGVPARF
SGSGSGTSYSLTIGTMEAEDVATYYCQQGSTIPFTFGSGTKLEIKRADAAPTVSIFPPSSEQ
LTSGGASVVCFLNNFYPRDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKD
EYERHNSYTCEATHKTSTSPIVKSFNRNEC




859095 Thr Phe Ay Gn Ay Thr Lys Leu Au Ile Lys 100105 <210> 3
<211> 10 <212> PRT <213> Artifical <400> 3 dy Phe Thr Phe Ser Asn
Tyr Trp Ile Ser 1510 <210> 4 <211> 19 <212> PRT <213> Artifical <400>
4 Au lleBPGUSELIB Yy Ser Asp Ala Ser Ala Thr His Tyr APGUH2M09QP%49
151015 Val Lys Gy <210> 5 <211> 11 <¥M2> PRT <213> Artifical <400> 5

Antibody G2 heavy chain full antibody nucleotide sequence (not including Fc domain) (SEQ
ID NQO:31)
GAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAAG
ATGTCCTGCAAGGCTTCTGGATACACATTCACTAGCTCTGTTATGCACTGGGTGAAGC

5 AGAAGCCTGGGCAGGGCCTTGAGTGGATTGGATATATTAATCCTTACAATGATGGTAC
TAAGTACAATGAGAAGTTCAAAGGCAAGGCCACACTGACTTCAGACAAATCCTCCAGC
ACAGCCTACATGGAACTCAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTG
CAAAAGGGGGTAACGATGGCTACTGGGGCCAAGGCACTACTCTCACAGTCTCCTCAG
CCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAACTAA

10 CTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGT
GACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCA
GTCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAG
CGAGACCGTCACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGA
AAATTGTGCCCAGGGAT

15
Antibody G2 light chain full antibody nuclectide sequence (SEQ [D NO:32)
GAAATTGTGCTCACCCAGTCTCCAACCACCATGGCTGCATCTCCCGGGGAGAAGA
TCACTATCACCTGTAGTGCCAGCTCAAGTATAAGTTCCATTTACTTGCATTGGTATC
AGCAGAAGCCAGGATTCTCCCCTAAAGTCTTGATTTATAGGGCATCCAATCTGGCT

20 TCTGGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCA
CAATTGGCACCATGGAGGCTGAAGATGTTGCCACTTACTACTGCCAGCAGGGTAG
TACTATACCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGGGCTGATG
CTGCACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGT
GCCTCAGTCGTGTGCTTCTTGAACAACTTCTACCCCAGAGACATCAATGTCAAGTG

25  GAAGATTGATGGCAGTGAACGACAAAATGGTGTCCTGAACAGTTGGACTGATCAG
GACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACATTGACCAAGGACG
AGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCA
CCCATCGTCAAGAGCTTCAACAGGAATGAGTGTTAA

30



Tyr Phe Asp Tyr Gy Leu Ala lle Gn Asn Tyr 1 5 10 <210> 6 <211>
11 <212> PRT  <213> Artifical <400> 6

45

Claims

1. Use of an anti-CGRP antagonist antibody for the manufacture of a medicament for
the prevention and/or treatment of arthritic pain and/or symptoms of arthritic pain,

wherein the medicament is prepared to be peripherally administered.
2. Use according to claim 1, wherein the medicament is administered peripherally.

3. Use according to any one of claim 1 or 3, wherein the medicament is prepared to be
administered orally, sublingually, via inhalation, transdermally, subcutaneously,
intravenously, intra-arterially, intra-articularly, peri-articularly, locally and/or

intramuscularly.

4. Use according to claim 3, wherein the medicament is prepared to be administered

subcutaneously or intravenously.

5. Use according to any one of the preceding claims, wherein the anti-CGRP antagonist

antibody acts peripherally on administration.
6. Use according to claim 1, wherein the arthritic pain is osteoarthritis pain.

7. Use according to any one of the preceding claims, wherein the anti-CGRP
antagonist antibody:
(a) binds to CGRP;
(b) blocks CGRP from binding to its receptor;
(c) blocks or decreases CGRP receptor activation;
(d) inhibits blocks, suppresses or reduces CGRP biological activity;
(e) increases clearance of CGRP; and/or

(g) inhibits CGRP synthesis, production or release.



Lys Ala Ser Lys Arg Val Thr Thr Tyr val Ser 1510

PC33700A- SEQUENCE- LI ST. t xt <210> 7 <211> 7 <212> PRT <213> Artifi cal
<400> 7 Ay Ala Ser Asn Arg Tyr Leu 15 <210> 8 <211> 9 <212> PRT
<213> Artifical <400> 8 Ser G n Ser Tyr Asn Tyr Pro Tyr Thr 15 <210>
9 <211> 366 <212> DNA <213> Arti <4003l 9 gaagttcagc tcctgcgcetg
cctggtaaag cattacgctg ctgtacctgc tactt?gact tcctcc

8. Use according to any one of the preceding claims, wherein the anti-CGRP
antagonist antibody:

(1) 1s a human antibody,

(ii) is a humanized antibody,

(iii) is a monoclonal antibody,

(iv) binds CGRP with a Kd of 50 nM or less (as measured by surface Plasmon
resonance at 37°C); and/or

(v) has a half life in-vivo of at least 7 days.

9. Use according to any one of the preceding claims, wherein the anti-CGRP

antagonist antibody specifically binds to the C-terminal region of CGRP.

10. Use according to claim 8, wherein the anti-CGRP antagonist antibody specifically
recognises the epitope defined by the sequence GSKAF.

11. Use according to any one of the preceding claims, wherein the anti-CGRP antibody
comprises a VH domain that is at least 90% identical in amino acid sequence to SEQ 1D
NO:1or19.

12. Use according to any one of the preceding claims, wherein the anti-CGRP antibody
comprises 2 VL domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 2 or 20.

13. Use according to claim 12, wherein the anti-CGRP antibody further comprises a VH

domain that is at least 90% identical in amino acid sequence to SEQ IDNO: 1 or 19.

14, Use according to any one of claims 1 to 10, wherein the anti-CGRP antibody

comprises at least one CDR selected from the group consisting of:



fical tggttgaatc cttccggttt gtctggaatg aagctgttaa agatgaactc
acggtctggc cggtggtggt caccttctcc ggttgctgaa aggtcgtttc cctgegtgcet
tat ccagaac ctggttcagc aactactgga atccgttccg accatctccc gaagacaccg
tactggggtc caggtggttc tctcctgggt aatccgacgc gtgacaacgc ctgtttacta
agggt accct cctgcgtctg60 tcgtcaggct12g7gtccgctacc180 t aagaact cc240
ctgcctggcet 300 ggttaccgtt360 366 <210>"10 <211> 321 <212> DNA <213>
Artifical <400> 10 gaaatcgttc ctgtcctgca ggtcaggctc cgtttctccg

gaagacttcg 9@ghEaCORIRFas set forth in SEQ ID NO: 3 or 21;
(b) CDR H2 as set forth in SEQ ID NO: 4 or 22;
(c) CDR H3 as set forth in SEQ ID NO: 5 or 23;
(d) CDR L1 as set forth in SEQ ID NO: 6 or 24;
{e) CDR L2 as set forth in SEQ ID NO: 7 or 25;
(f) CDR L3 as set forth in SEQ ID NO: 8 or 26; and
(g) variants of L1 , L2 and H2.

15. Use according to any one of claims 1 to 10, wherein the anti-CGRP antibody
comprises a VH domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 1 and a VL domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 2.

16. Use according to any one of claims ] to 10, wherein the anti-CGRP antibody

comprises a heavy chain produced by the expression vector with ATCC Accession No.

PTA-6867.

17. Use according to any one of claims I to 10, wherein the anti-CGRP antibody
comprises a light chain produced by the expression vector with ATCC Accession No.

PTA-6866.

18. Use according to any one of claims 1 to 10, wherein the anti-CGRP antibody is
produced by the expression vectors with ATCC Accession Nos. PTA-6867 and PTA-

6866.

19. Use according to any one of the preceding claims, wherein the medicament is
prepared for peripheral administration by sub-cutaneous or intra-venous injection

between once, twice, three or four times per month.



tgacccagtc aagcttccaa ctcgtctgct gttccggttc ctgtttacta tggaaatcaa
cccggctacc acgggttacc gatctacggt cggtaccgac ctgcagtcag a ctgtccctgt
acctacgttt gcttccaacc ttcaccctga tcctacaact ccccaggtga acgtgctacc
cctggtacca gcagaaaccc gttacctcgg tatcccagct ccatctcctc cctggaaccc
acccctacac cttcggtcag <210> 11 <211> 448 <212> PRT <213> Artifical
<400> 11 Gu Val G n Leu Val Qu Ser y Ay Ay Leu Val Gdn Pro Ay
Ay 151015 PC33700A- SEQJENCE—LI ST.txt Ser Leu Arg Leu Ser Cys Ala

Al a Ser . sArg
A3 S o e Ao Bl SRiaT Bl el X
A u Ser phspardd &r@enplﬂéral éﬂminisltratid’glmtmaa afdibody(oh 6éhivatian \dlbetinesn Gty
Arg Phe &F‘n” Ser Arg Asp Asn Ala Lys Asn Ser 65707580 Leu Tyr Leu

Gn Met | 8- Leu Arg Ala A u Asp Thr Ala val Tyr

21. Use according to any one of the preceding claims, wherein the medicament is
prepared for peripheral administration with an antibody concentration of between 1 to
100 mg/kg of body weight.

22. Use according to any one of the preceding claims, wherein the medicament does

not produce CNS impairment of motor coordination or attention.

23, Use according to any one of the preceding claims, wherein the anti-CGRP

antagonist antibody is not administered centrally, spinally or intrathecally.

24, Use according to any one of the preceding claims, wherein the anti-CGRP

antagonist antibody is not a centrally, spinally or intrathecal penetrating molecule.

25. Use according to any one of the preceding claims, wherein the anti-CGRP antibody
is administered separately, sequentially or simultaneously in combination with one or

more further pharmacologically active compounds.

26. Use according to claim 25, wherein the one or more further pharmacologically active
compounds is/are selected from;
(1) an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone,
levorphanol, levallorphan, methadone, meperidine, fentanyl, cocaine, codeine,
dihydrocodeine, oxycodone, hydrocodone, propoxyphene, nalmefene, nalorphine,
naloxone, naltrexone, buprenorphine, butorphanol, nalbuphine or pentazocine;
(ii) a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac,

diflusinal,



859095 Tyr Cys Leu Ala Tyr Phe Asp Tyr Ay Leu Ala Ile G n Asn Tyr
Trp 100105110 Gy A n dy Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
Ay Pro 115120125 Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser
G u Ser Thr 130135140 Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro
A u Pro Val Thr 145150155160 val Ser '[L p Asn Ser Gy Ala Leu Thr Ser
Gy Val H's Thr Phe Pro 165170175 Ala Val Leu Gn Ser Ser Ay Leu Tyr
Ser Leu Ser Ser Val val Thr 180185190 val Pro Ser Ser Asn Phe Ay Thr

An Thr Tyr Ehdofa¥StefBitfelafendiBeh) BRRAZAP fldkfplefeh, Huroteh, iR8Gndthiciky S
Val Asp Lys Thr Val Gu Arg Lys Cys 210215220 Cys Val QU Cys Pro Fro
Cys Pro Al a Retoprifen,katorglag riclofenamiseaci 25280285 240, Mblunfehmel eu Phe
Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 245250255 Thr Pro Qu
Val Thr r@é@x@gﬂ Val Val Asp Val Ser Hs Qu Asp Pro 260265270

oxaprozin, phenylbutazone, piroxicam, sulindac, tolmetin or zomepirac, or a

pharmaceutically acceptable salt thereof;

(111) a barbiturate sedative, e.g. amobarbital, aprobarbital, butabarbital, butabital,

mephobarbital, metharbital, methohexital, pentobarbital, phenobartital,
secobarbital,

talbutal, theamylal or thiopental or a pharmaceutically acceptable salt thereof;

(iv) a benzodiazepine having a sedative action, e.g. chlordiazepoxide, clorazepate,

diazepam, flurazepam, lorazepam, oxazepani, temazepam or triazolam or a

pharmaceutically acceptable salt thereof,

(v) an H1 antagonist having a sedative action, e.g, diphenhydramine, pyrilamine,

promethazine, chlorpheniramine or chlorcyclizine or a pharmaceutically
acceptable salt

thereof;

(vi) a sedative such as glutethimide, meprobamate, methaqualone or

dichloralphenazone or a pharmaceutically acceptable salt thereof;

(vi1) a skeletal muscle relaxant, e.g. baclofen, carisoprodol, chlorzoxazone,

cyclobenzaprine, methocarbamol or orphrenadine or a pharmaceutically
acceptable salt

thereof,

(viii) an NMDA receptor antagonist, e.g. dextromethorphan ({(+)-3-hydroxy-N35

methylmorphinan) or its metabolite dextrorphan ((+)-3-hydroxy-N-
methylmorphinan),

ketamine, memantine, pyrroloquinoline quinone or cis-4-(phosphonomethyl)-2-

piperidinecarboxylic acid or a pharmaceutically acceptable salt thereof;

(ix) an alpha-adrenergic, e.g. doxazosin, tamsulosin, clonidine or 4-amino-6,7-



Gu Val dn Phe Asn Trp Tyr Val Asp Ay Val Gu Val H's Asn Al a
275280285
PC33700A- SEQUENCE- LI ST. t xt 290295300 Ser Val Leu Thr Val Val H's Gn

Asp
Lys
Ay
Au
Ay
Gn
Ser

Trp
Ay
Gn
Au
Phe
Pro
Asp

Leu Asn Ay Lys Au Tyr 305310315320 Lys Cys Lys Val Ser Asn
Leu Pro Ser Ser |le Qu Lys Thy 325330335 Ile Ser Lys Thr Lys
Pro Arg Gu Pro Gn val Tyr Thr Leu 340345350 Pro Pro Ser Arg
Met Thr Lys Asn G n Val Ser Leu Thr Cys 355360365 Leu Val Lys
Tyr Eihﬁetﬁ@iy-a\qs-rﬁétﬁar&lsﬂfa@hai&q,:sz,@-té&alhy&ﬁﬁso@&%Yééﬁps n ady
du Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp 385390395400
rridyBer Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser

405410415 Arg Jrp.Gn Gn Ay Asn Val Phe Ser Cys Ser Val Met Hs Qu
uﬂlg.gol

Al a 42042543

B Asn Hi s Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro

Gy Lys 43544Aeicsdidmtilidqpredshdt; el destgrhAnnd Rhiptahie, Mytriptifaé or

noririptiline;

(xi) an anticonvulsant, e.g. carbamazepine or valproate;

(xii) a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1
antagonist, e.g.

(oR,9R)-7-[3,5-bis(trifluoromethyl)benzyi]-8,9,10,11-tetrahydro-9-methyl-5-(4-

methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]naphthridine-6-13-dione (TAK-637),

[[(2R,38)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl Jethoxy-3-(4-fluorophenyl)-4-

morpholinylJmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869), lanepitant,
dapitant or

3-[[2-methoxy-5-(trifluoromethoxy)phenyljmethylamino]-2-phenyl-piperidine
(28,35);

(xiii) a muscarinic antagonist, e.g oxybutin, tolterodine, propiverine, tropsium
chloride

or darifenacin;

(xiv) a COX-2 inhibitor, e.g. celecoxib, rofecoxib or valdecoxib;

(xv) a non-selective COX inhibitor (preferably with GI protection), e.g.
nitroflurbiprofen

(HCT-1026);

(xvi) a coal-tar analgesic, in particular paracetamol;

(xvii} a neuroleptic such as droperidol;

(xviii) a vanilloid receptor agonist (e.g. resinferatoxin) or antagonist (e.g.
capsazepine);

(xix} a beta-adrenergic such as propranoclol;

(xx) a local anaesthetic, such as mexiletine;



<400> 12 Qu Ile Val Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro
Gy 151015 Gu Arg Ala Thr Leu Ser Cys Lys Ala Ser Lys Arg Val Thr
Thr Tyr 202530 val Ser Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg
Leu Leu Ile 354045 Tyr Ay Ala Ser Asn Arg Tyr Leu Ay Ile Pro Ala
Arg Phe Ser Gy 505560 Ser Gy Ser G?ﬁ Thr Asp Phe Thr Leu Thr Ile
Ser Ser Leu A u Pro 65707580 G u Asp f\e Ala Val Tyr Tyr Cys Ser Gn
Ser Tyr Asn Tyr Pro Tyr 859095 PC33700A- SEQUENCE-LI ST.txt 100105110

Pro Ser Val A?h'c@rtPB?fePédJ sEEIPas Rk aMethaldde G n Leu Lys Ser Gy
115120125 Thr a Ser Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg GQu

Al a 13013514QX>L199 samtommec‘hpp)rlagemsxadraamgonsh Ala Leu Gn Ser Ay Asn
Ser G n 14515015 10 (E Gu Gn Asp Ser Lys Asp Ser Thr
Tyr Ser Leu mjyac ohnerglc mcotlmc) analgesm

(xxiv) Tramadol (trade mark);

(xxv) a PDEV inhibitor, such as sildenafil, vardenafil or taladafil;

(xxvi) an alpha-2-delta ligand such as gabapentin or pregabalin; and

(xxvii) a canabinoid.

27. A pharmaceutical composition for treatment and/or prevention of arthritic pain
and/or symptoms of arthritic pain in an individual, comprising an anti-CGRP
antagonist antibody and a pharmaceutically acceptable carrier wherein the composition

is prepared to be peripherally administered.

28. A kit comprising:

(a) a pharmaceutical composition according to claim 27, and

(b) instructions for the peripheral administration of an therapeutically effective
amount of

said pharmaceutical composition to an individual for treatment and/or prevention
of

arthritic pain and/or symptoms of arthritic pain.



165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Gu Lys His Lys Val
Tyr 180185190 Ala Cys Qu Val Thr Hs Gn Gy Leu Ser Ser Pro Val Thr
Lys Ser 195200205 Phe Asn Arg Ay Qu Cys 210 <210> 13 <211> 1347
<212> DNA <213> Arti <400> 13 gaagttcagc tcctgcgctg cctggtaaag
cattacgctg ctgtacctgc tacttt act7tcctccgcct tcc?agagca gt gt cct gga

t cct caggt ¢ cagacctaca %@@%@Nﬁﬁaw NG ad ettt gt gg gacggagt gg
ttcagagtgg aagtgtaagg fical tggttgaatc cttccggttt gtctggaatg
asl®rgtRfaaeradaitigadct ¢ _acggt ct ggc ccaccaaggg cagccgccct actctggcgce

t ct act c@ﬁ@ﬂigﬂctﬁﬁg’t{d‘ﬂgttgt gt gga tccctccaaa tggtggacgt aggtgcacaa

t gagcot@tiet gt ffepgcaa cggtggtggt caccttctcc ggttgctgaa aggtcgtttc
cct gcgtMpchint,atacagaac cccatctgtc gggctgcctg tctgaccagec cagcagegtg

agat cad®@agrgnyt ¢kt gccaaaggac gtcccacgag cgccaagacc gaccgt ggtg
0eDRCt et RodsCHEGELAEE BRFimatagarflncCgltccg accatctccc gaagacaccg
tactggggtc ttcccactgg gtcaaggact ggcgtgcaca gtgaccgtgc ccaagcaaca
t gt adéed’®écct gat ga gacccagagg aagccaagag caccaggact tccagcatcg
Cag@t 9q)st 61,488 Ge@t ctg tctcctgggt tcgtcagget aatccgacgce gtccgctace
gtdsaamgR-Baedjaact cc ctgtttacta ctgcctgget agggtaccct ggttaccgtt
ccgeat get ¢ ccgcagcacc acttcccaga acctgtgacc ccttcccage tgtcctgecag
ch (>:ag3 aa cttcggcacc ccaaggtcga caagaccgtg ctccagtggc cggaccatcc
t e170s agadentacagat@t §.3 gcagtt caa ctggtat gt g aggagcagtt caactccacc
g aacgg aaaggagt at agaagaccat ctccaagacc

P@%O%stQJENCE-LI ST.txt accctgcccc catccagaga ggagat gacc
aagggatdret at ccatccga catcgccgtg aact at aaga ccacccctcc aat gct ggac
ctyaecdirgyiizehagt ccag at ggcagcag gaggccct gc acaaccacta tacccagaag

<400> 1
Glu val Gln Leu val Gilu Ser Gly Gly Gly Leu val Gln Pro Gily Gly
1 5 10 15

Ser Leu Arg Egu Ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Ash Tyr

Trp Ile Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala gau Ile Arg Ser Glu égr Asp Ala Ser ala ggr His Tyr Ala Glu

Ala val Lys Gly Arg Phe Thr Ile Ser Arg Asp Ash Ala Lys Asnh Ser
65 70 75 80

Leu Tyr Leu Gln ggt Asn Ser Leu Arg gaa Glu Asp Thr Ala g?1 Tyr

Tyr Cys Leu Ala Tyr Phe Asp Tyr Gly Leu Ala Ile Gin Asn Tyr Trp
100 105 110

Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 2

<211> 107
<212> PRT
<213> Artifical

<400> 2
Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Lys Arg val Thr Thr Tyr
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<210> 14 <211> 645 <212> DNA <213> Artifical <400> 14 gaaatcgttc

t gacccagtc ctgtcctgca aagcttccaa ggtcaggetc ctcgtctget cgtttctccg
gttccggttc gaagacttcg ctgtttacta ggtaccaaac tggaaatcaa tctgatgagc
agtt gaaat c ccgcgcgagg ccaaagtaca gagagt gt ca cagagcagga ctgagcaaag
cagactacga ctgagttctc cagtcacaaa.cccggctacc acgggttacc gatctacggt
cggt accgac £f geagt cag acgcagt§t e’ Vg ey bt gbtaggt g cagecaaggac
gaaacacaaa gagcttcaac ctgtccctgt acctacgttt gcttccaacc ttcaccctga
t cct acaact 1gct%caccat t ct gttgt(g]t gat aacgcce ageacctaca gt ctacgect
c\j@gé?@%@? YEceMaght §us a';g@tcd(‘-!t dc 1:%!’@‘?914 B d&Vgeghtacce gt tacct cgg
tat cccagét ccatctcctc cctggaaccc acccctacac cttcggtcag ctgtcttcat
cttccctcca gecectgetgaa taacttctat tccaatccgg taactcccag gectcageag
cae"cggw&e Fegragtchdyedat Ayghle B é&? AL9 Rbe S8% @11> 37 <212> PRT
<2133° Human <400> 15°Al a Cys Asp Thr °Ala Thr Cys Val Thr Hs Arg Leu
Ala Ay Leu Leu 151015 Ser Arg Ser dy Ay Val Val Lys Asn Asn Phe
VEgr Bho 5‘FﬁrG1Asﬂ"V%p s2580 L@IUyTPSeﬂeL%'" Aeh LrBHem%gBo

Glu Asp Phe Ala §%1 Tyr Tyr Cys Ser ggn Ser Tyr Asn Tyr Sro Tyr
5

Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 3

<211> 10

<212> PRT
<213> Artifical

<400> 3
Gly Phe Thr Phe Ser Asn Tyr Trp Ile Ser
1 5 10

<210> 4

<211> 19

<Z212> PRT
<213> Artifical
<400> 4

Glu Ile Arg Ser Glu Ser Asp Ala Ser Ala Thr His Tyr Ala Glu Ala
1 5 10 15
val Lys Gly

«210> 5

<211> 11

<212> PRT
<213> Artifical

<400> 5
Tyr Phe Asp Tyr Gly Leu Ala ITle Gln ﬁgn Tyr
1 5

<210> 6

<211> 11

<212> PRT
<213> Artifical

<400> 6

Lys Ala Ser Lys Arg val Thr Thr Tyr val Ser
1 5 10

Page 2



<210> 16 <211> 37 <212> PRT <213> Human <400> 16 Ala Cys Asn Thr Al a
Thr Cys Val Thr H's Arg Leu Ala Gy Leu Leu 151015

PC33700A- SEQUENCE- LI ST.txt Ser Arg Ser Ay Ay Mt Val Lys Ser Asn
Phe Val Pro Thr Asn Val 202530 Ay Ser Lys Ala Phe 35 <210> 17 <211>
37 <212> PRT <213> Rat <400> 17 Sergg%; Asn Thr Ala Thr Cys Val Thr
Hs oA g Leu Ala Ay Leu Leu TSIHABASHURAIG-SST-BY Ay val val Lys
AspiAsry Phe Val Pro Thr Asn Val 202530 Ay Ser Gu Ala Phe 35 <210>
181221 PRT37 <212> PRT <213> rat <400> 18 ser cys Asn Thr Ala Thr Cys
Va3 ThAri §icAlg Leu Ala Gy Leu Leu 151015 Ser Arg Ser Gy dy Val
Vajool.ysy Asp Asn Phe val Pro Thr Asn va

Gly Ala Ser Asn ?rg Tyr Leu
1

<210> 8

<211> 9

<212> PRT
<213> Artifical

<400> 8
Ser GIn Ser Tyr Asnh Tyr Pro Tyr Thr
1 5

<210> 9

<211> 366
<212> DNA
<213> Artifical

<400> 9
gaagtitcagc

tggttgaatc cctgegtctg 60
120
180
240
300
360

366

cggtggtggt
caccttetec

ctggttcagc caggtggtic

tcctgegetg cttecggttt aactactgga tctcctgggt tcgtcagget

cctggtaaag gtctggaatg ggttgctgaa atccgttccg aatccgacgc gtccgetace

cattacgctg aagctgttaa aggtcgttic accatctccc gtgacaacgc taagaactcc

ctgtacctge agatgaactc cctgcgtgct gaagacaccg ctgtttacta ctgectgget

tactttgact acggtctggc tatccagaac tactggggtc agggtaccct ggttaccgtt

tcctec

<210> 10

<211> 321
<212> DNA
<213> Artifical

<400> 10

gaaatcgttc
ctgtcctgca
ggtcaggctc
cgtttcteccg
gaagacttcy
ggtaccaaac
<210> 11

<211> 448
<212> PRT
«213>

<400> 11

tgacccagte
aagcttccaa
ctcgtetget
gttccggttc
ctgtttacta

tggaaatcaa

Artifical

ccecggctace
acgggttacc
gatctacggt
cggtaccgac
ctgcagtcag

a

ctgtcectgt
acctacgttt
gcttccaace
ttcaccctga

tcctacaact

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu
1 5 10

cccecaggtga
cctggtacca
gttacctcgg
ccatctcctc

acccctacac

acgtgctacc 60

gcagaaaccc
tatcccaget
cctggaaccce

cttecggtcag

val Gln Pro Gly Gly
15
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202530 Ay Ser Lys Ala Phe 35 <210> 19 <211> 115 <212> PRT <213>
Artifical <400> 19 Au Val @n Leu dn An Ser Gy Pro Qu Leu Val
Lys Pro Ay Ala 151015 Ser Val Lys Met Ser Cys Lys Ala Ser @y Tyr
Thr Phe Thr Ser Ser 202530 val Met His Trp Val Lys G n Lys Pro Ay
Gn Ay Leu Au Trp Ile 354045 Gy Tyr Ile Asn Pro Tyr Asn Asp Ay
Thr Lys Tyr Asn G u Lys Phe §6§%%A'¥E@§%0%%EWENCE-LI ST. t xt
65707580 Met A u Leu Ser Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr
Gy 859095 LALaSdry€ysGhYa @y SRsnGlAspheGTlhr Pe SErpAs®l wyG n Gy Thr Thr
Leu Thr 10305110 Val ~Ser Ser 115 <210> 20 30

Trp Ile Ser Trp val Arg Gln Aga Pro Gly Lys Gly Leu Glu Trp val
35 4 45

Ala Glu Ile Arg Ser Glu Ser Asp Ala Ser Ala Thr His Tyr Ala Glu
50 55 60

Ala val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr
85 90 95

Tyr Cys Leu Ala Tyr Phe Asp Tyr Gly Leu Ala Ile Gln Asn Tyr Trp
100 165 110

Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro
115 120 125

Ser val Phe Pro Leu Ala Prg Cys Ser Arg Ser Thr Ser Glu Ser Thr
130 135 140

Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
145 150 155 160

val Ser Trp Asnh Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
165 170 175

Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
180 185 190

val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn val Asp
195 200 205

His Lys Pro Ser Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys
210 215 220

Cys val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala Gly Pro Ser
225 230 235 240

val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
260 265 270

Glu val GIn Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg val val
Page 4



<211> 108 <212> PRT <213> Artifical <400> 20 Au Ile Val Leu Thr Gn
Ser Pro Thr Thr Met Ala Ala Ser Pro Ay 151015 GQu Lys Ile Thr Ile
Thr Cys Ser Ala Ser Ser Ser Ile Ser Ser Ile 202530 Tyr Leu His Trp
Tyr Gn Gn Lys Pro Ay Phe Ser Pro Lys Val Leu 354045 Ile Tyr Arg
Ala Ser Asn Leu Ala Ser dy val_Pro Ala Arg Phe Ser 505560 Ay Ser
dy dy Thr Ser %gg Ser LF&a37 AP~ %Q#E@Ey'-fﬂrt’iﬁt G u 65707580 Al a
Au p Val Ala Thr yr Tyr Cys Gn n Ay Ser Thr Ile Pro 859095

Phe Thr Phe Ay _Ser y Thr Lys Leu Gu Ile Lys 100105 <210> 21 <211>
53602 Y2h LPRT hEz‘iﬁé»V;% t*?sf .G&a|ASE4U@>L%1AS" Gly Lys“Glu Tyr

Lys Cys Lys val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr
325 330 335

Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro GIn val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys
355 360 365

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 415

Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIin Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 12

<211l> 214
<212> PRT
<213> Artifical
<400> 12

Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1

Glu Arg Ala Thr Leu Ser Cys Lys §1a Ser Lys Arg val Thr Thr Tyr
20 5 30

val Ser Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Tyr Leu Gly Ile Pro gga Arg Phe Ser Gly
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala ga1 Tyr Tyr Cys Ser ggn Ser Tyr Asn Tyr gro Tyr
5 5

Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys Arg Thr val Ala Ala
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Ser Ser Val Met H S 15 <210> 22 <211> 17 <212> PRT <213> Artifical
<400> 22 Tyr Ile Asn Pro Tyr Asn Asp Gy Thr Lys Tyr Asn G u Lys Phe
Lys 151015 PC33700A- SEQUENCE-LI ST.txt Gl y <210> 23 <211> 6 <212>
PRT <213> Artifical <400> 23 Ay Ay Asn Asp Ay Tyr 15 <210> 24
<211> 12 <212> PRT <213> Artifical <400> 24 Ser Ala Ser Ser Ser
Ser Ser Ileglyr Leu His 1510 PE3APOASFQUENCESLEST > pPRT

I'le

Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125
Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
Lys val GIn Trp Lys val Asp Ash Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160
Glu Ser val Thr Glu G1n Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190
Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205
Phe Asn Arg Gly Glu Cys
210
<210> 13
<211> 1347
<212> DNA
<213> Artifical
<400> 13
gaagttcagc tggttgaatc cggtggtggt ctggttcagc caggtggttc cctgcgtctg 60
tcctgegetyg cttccggttt caccttctcc aactactgga tctcctgggt tcgtcaggct 120
cctggtaaag gtctggaatg ggttgctgaa atccgttccg aatccgacge gtccgetace 180
cattacgctg aagctgttaa aggtcgtttic accatctccc gtgacaacgc taagaactcc 240
ctgtacctgc agatgaactc c¢ctgcgtyct gaagacaccg ctgtttacta ctgcctggcet 300
tactttgact acggtctgge tatccagaac tactggggtc agggtaccct ggttaccgtt 360
tcctecgect ccaccaaggg cccatctgte ttcccactgg ccccatgctc ccgcagcacce 420
tccgagagca cagccgecct gggetgectg gtcaaggact acttcccaga acctgtgacc 480
gtgtcctgga actctggegc tctgaccage ggcgtgcaca ccticccage tgtcctgeag 540
tcctcaggte tctactccect cagcagegtg gtgaccgtge catccagcaa cttcggeacc 600
cagacctaca cctgcaacgt agatcacaag ccaagcaaca ccaaggtcga caagaccgtg 660
gagagaaagt gttgtgtgga gtgtccacct tgtccagcce cteccagtgge cggaccatcce 720
gtgttcctgt tccctccaaa gccaaaggac accctgatga tctccagaac cccagaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgcagttcaa ctggtatgtg 840
gacggagtgg aggtgcacaa cgccaagacc aagccaagag aggagcagtt caactccacc 9200
ttcagagtgg tgagcgtgct gaccgtagty caccaggact ggctgaacgg aaaggagtat 960
aagtgtaagg tgtccaacaa gggactgcca tccagcatcy agaagaccat ctccaagace 1020
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<213> Artifical <400> 25 Arg Ala Ser Asn Leu Ala Ser 15 <210> 26
<211> 9 <212> PRT <213> Artifical <400> 26 A n Gn Ay Ser Thr lIle
Pro Phe Thr 15 <210> 27 <211> 345 <212> DNA <213> Artifical <400> 27
gaggt ccagc tgcagcagtc tcctgcaagg cttct ggata cctgggcagg gccttgagtg

aat gagaagt tcaaaggcaa at ggaactcag}g{ %ZC aac at ggct act ggggcca

g E%%Sé act act
| PAREALAc SRea Earho B O s U R AR s egonc apagec o
Cctypgocighctagtgangattygttigpuag tagggiatyatagtagaacpaacaaygadtgg t1a4d aagt ac

251 5616530, GALARE A L0 I B, AAPR0RN0B 8 GRggsp 101288 <211> 324

tccgacggat ccttcttecct gtattccaag ctgaccgtgg acaagtccag atggcagcag 1260
ggaaacgtgt tctcttgttc cgtgatgcac gaggccctge acaaccacta tacccagaag 1320
agectgtece tgtctccagy aaagtaa 1347
<210> 14

<211> 645

<212> DNA

<213> Artifical

<400> 14
gaaatcgttc tgacccagtc cccggcetace ctgtccctgt ccccaggtga acgtgetace 60

ctgtcctgca aagcttccaa acgggttacc acctacgttt cctggtacca gcagaaaccce 120
ggtcaggctc ctcgtctgct gatctacggt gcttccaacc gttacctcgg tatcccagct 180
cgtttctccg gttccggttc cggtaccgac ttcaccctga ccatctccte cctggaaccc 240
gaagacttcg ctgtttacta ctgcagtcag tcctacaact acccctacac cttcggtcag 300
ggtaccaaac tggaaatcaa acgcactgtg gctgcaccat ctgtcttcat cttccctccea 360
tctgatgagc agttgaaatc cggaactgcc tctgttgtgt gectgctgaa taacttctat 420
ccgcgegagg ccaaagtaca gtggaaggtg gataacgccc tccaatccgg taactcccag 480
gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacc 540
ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac ccatcagggc 600
ctgagttcte cagtcacaaa gagcttcaac cgcggtgagt gctaa 645
<210> 15

<211> 37

<212> PRT

<213> Human

<400> 15
Ala Cys Asp Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 10 15

ser Arg Ser Gly Gly val val Lys Asn Asn Phe val Pro Thr Asn val
20 25 30
Gly Ser ggs Ala Phe

<210> 16
<211> 37
<212> PRT
<213> Human

<400> 16

Ala Cys Asn Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 10 15
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<213> Artifical <400> 28 gaaattgtgc tcacccagtc atcacctgta gtgccagctc
ccaggattct cccctaaagt gctcgcttca gtggcagtgg gctgaagatg ttgccactta

t cggggacaa agttggaaat <210> 29 <211> 216 <212> PRT <213> Artifi cal
<400> 29 PC33700A- SEQUENCE- LI ST. txt tccaaccacc atggctgcat ctcccgggga
gaagat cact aagtataagt tccatttact_tgcattggta tcagcagaag cttgatttat
agggcatcca atctggcttc tggagt c"c,céy%]%c‘ﬁ%g'g%c“'-{%rt Hetctc tcacaattgg
COGCAlPGRE AbachJREAYaTaAgYHR0ha PRaAVAT GabtTheatdt ¥£99Cc aaaa G u Val
Gn Leu GrROG n Ser Ay Preg5d u Leu val Lys3OPro Gy Ala 151015 Ser
Val Lys Met Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Ser Ser 202530
Valy et ki satlrghevVal Lys Gn Lys Pro Ay Gn Gy Leu Qu Trp lle
354045 @5y Tyr Ile Asn Pro Tyr Asn Asp Ay Thr Lys Tyr Asn G u Lys
Phe 505560 Lys Ay Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr
ALaolyr1765707580 Met A u Leu Ser Ser Leu Thr Ser G u Asp Ser Ala Val
Ty211¥yr37Cys 859095

<212>" PRT

<213> Rat

<400> 17

Ser Cys Asn Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 10 15

Ser Arg Ser géy Gly val val Lys ggp Asn Phe val Pro Thr Asn val

Gly Ser Glu Ala Phe
35

<210> 18
<211> 37
<212> PRT
<213> rat

<400> 18
Ser Cys Asn Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 10 15

Ser Arg Ser §8y Gly val val Lys ggp Asn Phe val Pro ggr Asn val

Gly Ser gys Ala Phe
5

<210> 19

<211> 115
<212> PRT
<213> Artifical
<400> 19

Glu val GIn Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 5 10 15

Ser val Lys ggt Ser Cys Lys Ala %gr Gly Tyr Thr Phe ggr Ser Ser

val Met gis Trp val Lys Gln h%s Pro Gly Gln Gly Leu Glu Trp Ile
5 45

Gly T5r Ile Asn Pro Tyr égn Asp Gly Thr Lys Egr Asn Glu Lys Phe
5

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
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Ala Lys Ay Gy Asn Asp Ay Tyr Trp Ay G n dy Thr Thr Leu Thr
100105110 Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Al a
Pro 115120125 Gy Ser Ala Ala G n Thr Asn Ser Met Val Thr Leu Ay Cys
Leu Val 130135140 Lys Ay Tyr Phe Pro G u Pro Val Thr Vval Thr Trp Asn
Ser Ay Ser 145150155160 Leu Ser_ Ser Val H S Thr Phe Pro Al a Val
Ley G n Ser Asp Ley 165170175"39? Fﬁ'EQE NFESkESTSEY Ser val Thr Vval Pro
Ser Ser Thr Trp Pro Ser 180185190 PC33700A- SEQU -LIST.txt Gu Thr
val Thr Cys Asn val Ala His Pro Ala Ser Ser Thr Lys Val 195200205 Asp
LYRE By LR SeagerPey ARG SAS P18 14pP1 5o 210 Va3 veoi>015 <212> PRT <213>
Artifical <400% 30

Ala Lys Gly Gly Asn Asp Gly Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110

val Ser Ser
115

<210> 20

<211> 108
<212> PRT
<213> Artifical

<400> 20

Glu Tle val Leu Thr GIn Ser Pro Thr Thr Met Ala Ala Ser Pro Gly
1

Glu Lys Ile Thr Ile Thr Cys Ser Ala Ser Ser Ser Ile Ser Ser Ile
20 25 30

Tyr Leu His Trp Tyr GIn Gln Lys Pro Gly Phe Ser Pro Lys val Leu
35 40 45

Ile Tyr Arg Ala Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Gly Thr Met Glu
65 70 75 80

Ala Glu Asp val Ala Thr Tyr Tyr Cys GlIn Gln Gly Ser Thr Ile Pro
85 90 95

Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 21

<211l> 5

<212> PRT
<213> Artifical

<400> 21

Ser Ser val Met His
1 5

<210> 22

<211> 17

<212> PRT
<213> Artifical

<400> 22

Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15
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Gu lle Val
151015 G u Lys Ile Thr

Leu Thr

G n Ser

Pro Thr Thr

Met Ala Ala Ser
Ile Thr Cys Ser Ala Ser Ser Ser

Pro Gy
Il e Ser

Ser

Ile 202530 Tyr Leu His Trp Tyr A n @n Lys Pro Gy Phe Ser Pro Lys
Val Leu 354045 Ile Tyr Arg Ala Ser Asn Leu Ala Ser Gy Val Pro Ala
Arg Phe Ser 505560 Ay Ser Ay Ser Ay Thr Ser Tyr Ser Leu Thr Ile
Ay Thr Met G u 65707580 Al a REP# RSpSERHENGE-BISTREXTTyr Tyr Cys G n dn

W Ser Thr Ile Pro 859095 Phe Thr Phe Gy Ser Ay Thr Lys Leu Qu
Ile Lys Arg Ala Asp Ala 100105110 Ala Pro Thr val Ser Ile Phe Pro Pro
Ser Ser u Gn Leu Thr Ser 115120125 Gy Ay Ala Ser Val Val Cys Phe
LepypAsnsAsn Phe Tyr Pro Arg Asp 130135140 Ile Asn Val Lys Trp Lys lle
Asiied y6 Ser Gu Arg G n Asn Ay Val 145150155160 Leu Asn Ser Trp Thr
?sﬁﬁ%@l MRAsp. Ser Lys Asp Ser Thr Tyr Ser Met 165170175 Ser Ser Thr Leu
Ped™ Fht'Pys Asp Gu Tyr Gu Arg H's Asn Ser

<400> 23

g1y Gly Asn Asp g1y Tyr

<210> 24

<211> 12

<212> PRT

<213> Artifical

<400> 24

Ser Ala Ser Ser Ser Ile Ser Ser Ile Tyr Leu His

1 5 10

<210> 25

<211> 7

<212> PRT

<213> Artifical

<400> 25

Arg Ala Ser Ash Leu Ala Ser

1l 5

<210> 26

<211> 9

<212> PRT

<213> Artifical

<400> 26

§1n Gln Gly Ser Ehr Ile Pro Phe Thr

<210> 27

<211> 345

<212> DNA

<213> Artifical

<400> 27

gaggtccagce tgcagcagtc tggacctgag ctggtaaagc ctggggcttc agtgaagatg 60

tcctgcaagg cttctggata cacattcact agctctgtta tgcactgggt gaagcagaag 120

cctgggcagyg gecttgagtg gattggatat attaatcctt acaatgatygg tactaagtac 180

aatgagaagt tcaaaggcaa ggccacactg acttcagaca aatcctccag cacagcctac 240

atggaactca gcagcctgac ctctgaggac tctgcggtct attactgtge aaaaggggat 300

aacgatggct actggggcca aggcactact ctcacagtct cctca 345

<210> 28

211> 324

<212> DNA
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180185190 Tyr Thr Cys Qu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val
Lys 195200205 Ser Phe WMh Arg Asn A u Cys 210215

PC33700A- SEQUENCE- LI ST. t xt <210> 31 <211> 648 <212> DNA <213> Arti
<220> <223> Arti <400> 31 gaggtccagc tcctgcaagg cctgggcagg aat gagaagt

at ggaact ca aacgat ggct ccat ct gt ct atgcctgg ctgtccagcg agctcagtga
C-?ﬁ%cg%-?fﬁc‘;ild al ficial Seq”&é?’l@ggtif%a ST Bfacct gag cttctggata
cacatt cac gccttgagtg gattggatat tcaaaggcaa ggccacactg gcagcctgac
cta0gag@ac act ggggcca aggcactact atccactggc ccctggatct tcaagggcta
t $33@E T §a gt GrEtgE adas P ee ARt I g FECECIWIcaRPOAE@CEHg gcBycaccaa
99{ 308ER8 Iyt get ARt 2 ARGEaRYET GOt drRadt E?@ét@&{tta aGlgkepggea g gcggt ct
ctcacagtct™ gct gcccaaa ccagtgacag gtccigcagt cccagcgaga aaaattgtgc
CEFYOIYCt ccacgERef gt IAEAAE GavIGeck atstooatfcatysretgcgc cédtagcecaa
ChARGEGC glodBLRLYIRRL fIodRC GLELR L EGILEAGE GCEAYYGRL a0bARagat g
gaagCagaag tactaagtac cacagcctac aaaagggggt aacgacacCc ggtgaccctg
cICwgeRte ctigacacdtyajec ey tcrgaatagta ctataccatt cacgttegge 300

tcggggacaa agttggaaat aaaa 324

<210> 29

<211> 216
<212> PRT
<213> Artifical
<400> 29

ETu val GIn Leu GIn Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala

Ser val Lys ggt Ser Cys Lys Ala %er Gly Tyr Thr Phe ggr Ser Ser
5

vaTl Met His Trp Vval Lys GIn Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Ash Asp Gly Thr Lys Tyr Asn Glu Lys Phe
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala gyr

Met Glu Leu Ser ggr Leu Thr Ser Glu ggp Ser Ala val Tyr ggr Cys

Ala Lys Gly Gly Asn Asp Gly Tyr Trp Gly GIn Gly Thr Thr Leu Thr
100 105 110

val Ser Ser Ala Lys Thr Thr Pro Pro Ser val Tyr Pro Leu Ala Pro
115 120 125

Gly Ser Ala Ala GIn Thr Asn Ser Met val Thr Leu Gly Cys Leu val
130 135 140

Lys Gly Tyr Phe Pro Glu Pro val Thr val Thr Trp Asn Ser Gly Ser
145 150 155 160

Leu Ser Ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Asp Leu
165 170 175

Tyr Thr Leu Ser Ser Ser val Thr val Pro Ser Ser Thr Trp Pro Ser
180 185 190
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<210> 32 <211> 648 <212> DNA <213> Artifical <400> 32 gaaattgtgc
atcacctgta ccaggattct gctcgcttca gctgaagatg tcggggacaa ccatccagtg
taccccagag ctgaacagtt acattgacca acatcaactt tcacccagtc gtgccagctc
cccctaaagt gtggcagtgg ttgccactta agttggaaat agcagttaac acatcaat gt
ggact gat ca aggacgagta caccca t ccaaccacc_aagtataagt cttgatttat

t
ﬁf%ﬁ?@@ﬁ%ggﬁi Ygpag ggacagcaaa

tc
?5@5@8@3%@'@%Zé%ﬁﬁ%f?aﬁgﬁgégggéat CCat toact | agggeat cca tcttactctc

cagggt agt a gat gct gcac gcctcagtcg attgatggca gacagcacct aacagct ata
agca ctcece a tgcattggta atctggcttc tcacaattgg ctataccatt
cggcgggg&g:Fﬁtggt?%?%iﬁfggacgaca acagcat gag cctgtgaggc agtgttaa
gaagat cact tcagcagaag tggagtccca caccatggag cacgttcggc catcttccca
gaggaachtc aaatggtgtc cagcaccctc cactcacaag

<211> 215

<212> PRT

<213> Artifical

<400> 30

Glu Ile val Leu Thr GIn Ser Pro Thr Thr Met Ala Ala Ser Pro Gly
1 5 10 15

Glu Lys Ile zgr Ile Thr Cys Ser gga Ser Ser Ser Ile ggr Ser Ile

Tyr Leu gis Trp Tyr GIn Gln L%s Pro Gly Phe Ser Pro Lys val Leu
5 4 45

ITe Tyr Arg Ala Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr ITe Gly Thr Met Glu
65 70 75 80

Ala Glu Asp val Ala Thr Tyr Tyr Cys GlIn Gln Gly Ser Thr Ile Pro
85 20 95

Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp Ala
100 105 110

Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser
115 120 125

Gly Gly Ala Ser val val Cys Phe Leu Asn Asn Phe Tyr Pro Arg Asp
130 135 140

Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly val
145 150 155 160

Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser Thr Tyr Ser Met
165 170 175

Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser
180 185 190

Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile val Lys
195 200 205

Ser Phe Asn Arg Ash Glu Cys
210 215
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<210>
<211>
<212>
<213>

<220>
<223>

<400> 31
gaggtccage

31
648
DNA

tcctgecaagg
cctgggcagg
aatgagaagt
atggaactca
aacgatggct
ccatctgtct
ggatgcctgg
ctgtccageg
agctcagtga
cacccggeca
<210>
<211>
<212>
<213>

<400> 32
gaaattgtoc

32
648
DNA

atcacctgta
ccaggattct
gctcgcttca
gctgaagatg
tcggggacaa
ccatccagtg
taccccagag
ctgaacagtt
acattgacca

acatcaactt

Artificial

tgcagcagtc
cttctggata
gccttgagtg
tcaaaggcaa
gcagcctgac
actggggcca
atccactggce
tcaagggcta
gtgtgcacac
ctgtcecctce

gcagcaccaa

Artifical

tcacccagte
gtgccagctc
ccectaaagt
gtggcagtgg
ttgccactta
agttggaaat
agcagttaac
acatcaatgt
ggactgatca
aggacgagta

cacccatcgt

artificial Sequence

tggacctgag
cacattcact
gattggatat
ggccacactg
ctctgaggac
aggcactact
ccctggatcet
tttccctgag
cttcccaget
cagcacctgg

ggtggacaag

tccaaccacc
aagtataagt
cttgatttat
gtctgggacc
ctactgccag
aaaacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat

caagagcttc

PC33700A-SEQUENCE-LIST. txt

ctggtaaagc
agctctgtta
attaatcctt
acttcagaca
tctgcggtet
ctcacagtct
gctgeccaaa
ccagtgacag
gtcctgeagt
cccagcgaga

aaaattgtgc

atggctgcat
tccatttact
agggcatcca
tcttactctce
cagggtagta
gatgctgcac
gcctcagtcy
attgatggca
gacagcacct
aacagctata

aacaggaatg

ctggggcttc
tgcactgagt
acaatgatgg
aatcctccag
attactgtgc
cctcagccaa
ctaactccat
tgacctggaa
ctgacctcta
ccgtcacctg

ccagggat

ctcecgggga
tgcattggta
atctgacttc
tcacaattgg
ctataccatt
caactgtatc
tgtgcttctt
gtgaacgaca
acagcatgag
cctgtaagoc
agtgttaa
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agtgaagatg
gaagcagaag
tactaagtac
cacagcctac
aaaagggggt
aacgacaccc
ggtgaccctg
ctctggatce
cactctgage

caacgttgcc

gaagatcact
tcagcagaag
tggagtccca
caccatggag
cacgttcggc
catcttccca
gaacaacttc
aaatggtgtc
cagcaccctc

cactcacaag

60
120
180
240
300
360
420
480
540
600
648

60
120
180
240
300
360
420
480
540
600
648



