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WD 2007/ 054809PCT1D32006/ 003181 - 1 - ANTAGON ST
ANTI BODI ES DI RECTED AGAI NST CALCI TONI N GENE- RELATED
- PEPTI DE AND METHODS USI NG. SAME Thi s
application clains priority to United States Patent
j on No. 601136, 623, filed Novenber
“@ﬁﬁ%ﬁﬁﬁgbhereby i ncor porated by reference. %él%%%&%?iwl
the I nvention Thg .present invention rel ates
to the use of anti-CGRP antagoni st anti bodies for the
prevention, anelioration, or treatnent of vasonotor
Asyn’ptons Nsuch asICGRP‘neIated‘headacheg

Invention 10CORP (CW@ at ed pepti de)

' STrﬁ‘r1 %Z oF.‘Ocla?rﬁé ‘Bné}@yuhopjﬁﬁgd' Sgies VBkerD ARBIcARE SN, 050w 36,623, filed
t hat cﬁyﬁ es cal citonin,

Novea@?réﬁo%%m' ﬁhﬁf?ay 'Q?R/ﬁ’oﬁﬁe SRS, two forns of
CORP (a. CGRP and 6-CCRP) exist and have simil ar
activities. They vary BgldeHpelavepiing aci ds and
extehiréserl ifvieRticr nékted todhestseidd att-@ERP Attadosistsntiiogies @SR prevention,

ame!l{:xr% oq'P Lr%ea%pg DASmIBYsyRbtSRs, 3GHU RISRPOLIatel Aa8£88H (23, migraine) and
RPI's a neurotransmtter in the central

hO*ﬂ'i*Fé?R/ous system and has been shown to be a potent

vasodi lator 15 in the peripher wher e

CGRP- cont ai ni ng neur%@%g—éﬁé—@l%éé?fmyp—%ssoci ated with

bl ek (RES&IrSgenCGRBREptpaded (b ¥ 3% @dinoatcit ricompepidelvdigh belongs to a
famllyag@g& ggg tﬁ% JHMUE& ﬁﬁﬁn%?ﬁ?én%mb&fhh BRELIR NN h@Rark Sivb fd%s & CGRP (o-

{ {
_CGR!E”a&g @é:(ﬂﬂ’d gfﬁ%@qﬂ F%‘{f’ﬁ&ﬁla ?Ctlil ﬁ,'eé n‘ﬂl@}? )é@xrg%\/% a Iamlnoaartls s and exhibit

differérsialpiistrbetivh. iAhlenst gwaC@RPY receptor sublypEORRY Bigg a%lé'ﬁ foR giffergntial activities.
CGRIfJ fara Heh;%trﬁﬁﬁlﬁtbnbh e CORARRIoO sybtom\VaE OEEeBh siRywpd igenspotent vasodilator

o 200 c?f% of evenis
medl%@t\(ﬂmﬁefﬁ %‘yﬁﬂ%ﬁ"maﬁﬁ’ V{"UWB)'TDQ%‘Ed 'agg"a’?ﬁ’at $ T 8 SR
that réSu@iTh eStweasation chplesnidvad mostilatarfitys mippYptcolaTeeRnd isgireseiidn migraine.

“in th %%'ﬁq ry, vm;l 3 C(:%‘i'lgl Qfﬁﬁairibg nléﬁz%Ls a i ssoaged %h BBod vessels. CGRP-

W' %h Q)Qérvnftﬁed ﬁqﬁ%ﬁéstb%ohﬁécﬁﬂ% {R0BQ%6fpab (NRIRDaL Scand. J.
r gl a s
Urol. pﬁphr?ll agga@rb% ?éoalb eLé ag enoé % 3 g:tgf%)e&%g@)ooﬁgs%mo or symptom

(VMS}, heicle et o lugfies masug@ygw@aﬁ (TR)° (G GREETIoR SigPioms associaled with

" mencb8%6! RE@HiSIn 66% ae doranf Anworden fhilowig nBiusk or sLRrichBBnd.@dd menopause.

Hot ﬁF:{hQQ %l)e)hkelg R %ac}neadaﬁtng re!EB&ifse 6f the edrnMenehiaey @l@!eﬁﬁ(cf\ig)" to declining sex
steroigps{ﬁrq?@@ﬁ% A%d?%qnn?%gq@ fﬂ,zgi E‘? ?%9@%{‘&@ dﬁ’% gf]eunq I ggffectwe therapies for

flushdsr erat nembre-teagy beatwérfts cintlydingf estroggrisediddy | sagef piggssds,  Hormonal

treatnils c@h 8e @@éc’u@pf@:r ApVidting Gushey, patl dre warPBoprEg)yfahu vagiss a Psychological

and efngcﬁfxg%nggmp oS FE%HBS OllRy I%Eix%%lﬁ%essg Lﬂéilretéfirln%gﬁityofdw depression,
memdrHigss, hp@g@@caﬁ@ety&moggryss ?fé@a\pwggﬁﬁgengﬁte aﬁaacisain??etriﬂ' 83 caused by
the si6E@piaiat Blicng roOMSH det Bght Seedie (Kranes etialbyn: Myeshy pleddp3.suprd Intl

Sympﬁﬁm 'oK‘ﬁéchﬁ ﬁfdQ:LrlcQéMnng*oB@Eal fdaH&dn Eﬂé’@ﬂosﬂd 101 Tr%ﬁ\ﬁﬁﬁtSDroceedmgs Paris,
Murphy et al., 3:sup.rd Int'

VF""““C%O?S Sré%’n Receni Advances in Urol ogical Cance

DiNssyreioiespeiprte Tiedshes fllorodeeidhpgsne @agrpeen) WO g1is s bue i
cases%@lage—é’ssgcm(téogﬁﬁboben decline Kato%fletail sProexcpiegs @nigeSdaiaty for Experimental

BIOIO% S,ﬁﬁ cme f&gb _CFI\%@Q 1% .'%Ir) Qé geimrm@r@mé @é};gé 9?91%!%0:16 deprivation associated

ue 1n cases ed
it el & P RP= IRSEBURBHE G- Ao {50 GO LA R . 2001 4181
47-545. s rBargiastoye-fhivd offigse patvts tvdll ex&rahwr@tqmmdéreﬁ@ent symptoms severe

‘ enoug]}lxqggausé-gé%f%%ntdé@nf&@nd%a%hléﬂ&@s in extrenme cases of |

ornone deprivation associated wth treatnents for -
prost ate cancer (Berendsen, et al., European Journa
of Pharnacol ogy, 2001, 419(1): 3547-54). As many as
one-third of these patients will experience
persistent and frequent synptons severe enough to
cause significant disconfort and inconvenience. WO
2007/ 054809PCT/ 11132006/ 003181 - 2 - CCRP is
a potent vasodilator that has been inplicated in the
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to comdl, g‘%psﬁ@ L?t’n% PMHE) n8a Pl%g%nlpg on" g

WO 2007/ 054809PCT/ 1 132006/ 003181 - 3 - Mor e
recently, sonme mgraine patients have been treated
with topiramate, an anticonvul sant that bl ocks
vol t age- dependent sodi um channel s and certain
amat e receptors (AMPA-kai nate otenti

W%.&%’ DX3P%cept oP act | \(/I ty, and bl oz:kspcar bon?%ﬁﬁsm%msm
anhydrase. The relatively récent success of serotonin
5HT- 1B/ 1D and/ or 5HT-1a receptor agonists, such as

SWEHY IsPd ﬁ&ent'v@so@lﬂé‘ﬁﬁ‘ tRAtkbE 'BE& irplcate®th thé&ﬁ&bb@e BiSotfér orasomotor
symp%Wg oﬁ%issl'teﬁ%l zer gg fﬁ”%l gea%ache Ir(u) m? T'nlgﬁ‘enf'es ghﬁ% gl out aura ) and cluster

‘at 1 ents res
headzché. sDwrhthTEnml J. Mot 681873107 B 12894 IEP §°' B’@é‘?‘@lf é’ﬁFGF% in the extemal
Juguldr Sin efcfeR&h8d in patients dutifig :In@smrbeneasdapmstaﬂadﬂbe@t alh apn. Aleurol. 28:183-7,

1990. b%gf ungGtL ! agmlntgfau%f h@ﬂaq@é@ﬁ@ duc@d B&@aﬁ@hﬁtﬁh@hﬁwe in patients suffering

V us
from m@@tﬂi%l'thgﬁpq%gﬁgﬁg/@?%’ﬂ%wlt g:%R}:?n B 5:: %gsfﬁg\ge she in mlgrglné tLlélgsen et al, |
Cam&ﬁgsﬁﬁﬁamﬂzmﬁhe formof mgraine, famli al hen1p|agic

ML ADNEeRPBRARBRA i§ d HRis BSHARd 1Rk 6br WietdavaidpsRatise testing of a

i
) numbgycglérﬁ;%gr?dééhaé |n[]}'ﬁ|1t rgﬁg =) noé lc%'élgﬁ bt ?u%'fatr&:@ﬁ) %&ﬁi?@ tgl‘?é @&?P receptor

(9. Eimeptide tismtvedHBRPBRTe (Bortinger e 2 5?%039%% it vin ore o
more 'oﬂre@é sd@aﬂudl ploteBSsuoih apatdeptnt Sfivitimerdrag PeptdinRAGIF) of receptor

componenﬁ)rotel r{,ibolhsof ARRPGHRL Sihing of BeRP© iRrekploRaBREn, 16t al, Trends

in Phgwccﬁggﬁ Eﬁfﬁ? 2@51%% %‘0%? e S%I'Jtear%fag %IEOOC\?/% H{bﬁ{g \éﬁd’]taﬁenosme Al
recepBUgRt douten! Ofhibitt @RI ovirdise Bohirigayrsl acptsyanowsgqawtelt #n Bgfm 125:1302-
401, ﬁ)bﬂ' He gﬁﬁngﬁﬁm%p@egﬂnﬁt BREY2SE (Mebraidil), 'ypith hias been shown to inhibit

neuro%lgég%g jlg’%n Jand q{lge urlngé(éf\agt% EE%ILHEFS Aoy B8 1RAIVE @nti-migraine activity

(AruinpBTe: ai7 Sep BIRSER 25825 GRS CHITES 2 SREhE SRt aw)
p ld@hﬁomﬁﬁnlg ansthédrnis kechbagyvadiat that issatiredt yititcempounds that-exclusively inhibit

neuro rhf&ﬁmwa%s(le a[a%hyrkfﬁfnqm@l%&iétor Ay oflibS)Cdr aemial dfivation (e.g., SHTwo
[ica

recepiioh%qsypsﬁta} I}ﬁr@é Bea8;§8?mg1r tg Ibg ﬁer?eﬁivelgén nfrfef:{ v%tas %&t@ﬁ@a{rﬂ&ﬁ]se@é’ migraine, leading

* some It QRGP Ehaliey VPGPS GSBY 159 BITFR BREEFRE of soion o

effectlwédtl-n%ﬁ)e AtrRGeN AR Imanktiah atlir. g SPramthenlednBds 33T 20 ng
antd e_ci/ramef R C%H\g@)g QB ﬁ&ﬁél&ﬁqi &ﬁdlﬁd%rthatt rseﬁta#a&ﬁnz%ﬁ by severe, episodic

onot or

attackg @5 heaggchﬁ]agg afs‘q@ate-ﬁl feﬁtu\éqs W}{:‘E@a}f mgl cile nau'ﬁea c%ff png; sensitivity to light,
soundndrgnaement. ¢ mearatlﬁéadl@ch@gachmlsgpraqzqq%gr ?‘Fé‘l’.f'f’%ﬁnﬁfj é)y an aura. The

heada@tlﬂar (AN :ﬁay%@@&%@%a mal 886 bomileadacdes patend. headaches

%%;‘%ﬁl El‘}lgd‘s are%s%pn%' to ggg)rlgeglslrfj ?g %ﬁdn‘y\fegé}ﬁ E(n%E& BheASyerall prevalence of

mlgra;p@ Feffeyers @;’ﬁ@@ of\;g% g?ﬁngqg POW e "RlsR 1,?(':@%11 {na%g) It—’urthermore the
medlaafﬁfehlktﬁlbﬁSf atttksOm @n argipéictl, is t1t'ﬁén<p)1t[re3@hﬂe hareeqte |aorwmber of treatments

avaﬂaﬂg 90%]]@\?%1% BB Qﬂnﬂt&‘ﬁs bl0atild @e@py D FRYAMEARE fitihds€ pstlents having

more a3 ﬂp@c@qfﬁﬁrﬁr%@h@onth gl 8 a{jai ‘aflslﬁ% ‘g Sﬂgrdz;% 4 857.975, 2002
offhanaiteht pf- BERFCalPgia dusIvEtiontRblRy§ befh U%ﬁ‘ilematﬁf‘é &nga'ne and the
variablifyGn REREER bR RértOaTe paindego thentie tatlre of this @apriderg Thus, such

: relatlv%l% agag%%gua 5}9%52553 GNSi o‘?dsg(e’g 3R @ﬁyu%b@go@érﬁ%ﬁi @fethysergide),

I ndivi dual

which S ETTABISs ALYPI ShUTTHBR RO b R A Dl beon

used faﬂib\&géightysyea&rtb irbaiayigraine. Other trgatmeifondile oaisise ¢¢-9- ppyepdone) and B-
adrenérgi}f %ﬁ‘tggll;o‘aﬁtsreé vargﬁ%dﬂn!)”@ohﬁ(ﬂ)af &Aks, ad'ﬂéliyl tR¥s@ tlith Ghilder symptoms, are abie
%ﬁleg éUChogs ? el &y 'rrlgge haﬁstermdal anti-

inflammaigryaigeels ANGAIBSUSHCBIEShe SRTBRIRERN Phasgitini FrapIpRign and cafieine (o9

Excedf@Mlgtafleng adm nistering to the individual an

effective anount of an anti-CGRP 35ant agoni st
anti body. In a further enbodi nent, the invention
provi des nethods for aneliorating, controlling,
reduci ng i ncidence of, or delaying the devel opnent or
progression of headache (e.g., nigraine and cluster
headache) in an individual conprising adm nistering
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45)). "10Exanpl es of NSAIDs that can be used in

conbi nation with an anti-CGRP anti body i ncl ude
" napr oxen, qurblprofen ket opr of en, oxaprozin,

et odol ac, i ndonet hacin, ketorol ac, nabumetone, _
wel.a¢aisee aci d, and pi roxi can. Additi onal NSAHBR:2006/003181

I ncl ude cycl ooxygenase-2 (CQ%.2) inhibitors. Menbers

of this group include: cel ecoxib; rofecoxib;

mel oxi cam JTE-522; L-745,337; NS398; and

phataraceertly bame ymg@aﬁeqﬁlqgﬂ have mqngre@tﬁéw@dpplramgtp rgn anticonvulsant that

blocROQBRE de@@rﬂﬁﬁttsodthrh %hdnﬁéls?é}fdl oana;rpgtowmﬂesecéptmmm Kaiiite), potentiates

GA%{;E lg%ylgé{at %qq\gfy aaé’vrehocm Cah)?ﬂql‘t afh g are ér 222«% %%il%ﬁﬂﬁ&npéucce% of serotonin

SHTHBET sor AHE: e erehla CGRRIS: SHSTTER PUTHE =B E AT s ossarchers
) pﬁob&ela@ioWndﬂgmetlﬁgy ef theditordee  Gnfwtundteln fwhiensoan patie@SRIRpond well to this

treat%%h?&gé}kéle réﬁk%{?%@&ntmts%ﬁ%dﬁef aspect, the invention

r em%er?gﬁt%%t@atﬁ g‘y@ﬁnpcﬁa%fmt c’il/q ﬁa ﬁ\:onél gng\;‘aglag%er ic brapstem nuclei
und@lie’sg’fe&mm&n ho.ﬁrevhothefpteglgm@;tf\oplwswqu 9f Gfiayaingjgnot yet well understood One

formctg i, %lf%ﬁ@nﬁb!ﬁc@ﬁ@rﬁ% thes B4k BRovinnelba¥baksad withinissense mutations in

the gh%% PﬁglFIVBI#:\QWQ?tﬁd t?peaseilc%ﬁqgha aagl?ori‘ljntgtthoﬁém 'E:W%at other ion-
channsighiuiitiohpwil lse &e foypd ﬁd)f.h@f PapRiginms ogquer;ptsad Uryle qilgtéﬂn of blood vessels is

. asscRRR0twhidAe lekaterhalelitheaiz sp@ptoins BF thigchireosuch oRYrDVRECUZa SWts are now

thou%htqgtbgeephagult bf”%tﬁéﬁ* o) ﬁ%ﬁ@gﬁn&e%ﬁi{:ﬁaﬁ 5RGE Sdybction Bf brainstem

PathW%dT‘?dH‘aQWeB?‘)% ;H%Jt'ﬁég%gdég%? P uglglag k %%J\r/eeoqlmsigl?g rgey G?adsby P.J. et

al., NeheEngh §.iNEgid3486h): 257885 2002bed herei n.. 251 n sone :
enbRdi Rt this aﬁﬂi@at@ﬁl%m@ﬂﬁlc&ﬂbr&q&amﬁﬁg juitdnkshand ypatent applications) -are
refergrl)ﬁe? e Sc’:lg%.{reso es tiolg m%f?%%nﬁgf%g g:‘em@%hsmcot‘;ﬁ%teq by reference.

A0ONI ot t.o both human
a- CGRP and 13- CGRP In sone errbodl rrents the
anti - CGRP ant agoni stBri man and rat

ebin\?ﬂtl&%logémﬁ@inrﬁgme%e aﬁth@Gﬁﬁ Bxﬁtag@%%n@d’éﬁ:@@@ﬂlnﬁhods of using
anh-g@f{% gnt n§t7anglPod C_alt’npelgr éln 8pe%!entl n%@%‘“ﬁ%&l& sgr%kftl:nﬂg sHi'29 Beadaches,

suchaR migr@ERMFthan Witpo haust: h%mplqaqydayramencagteéheed@c@?wwéﬂmous neuralgia,
chroﬁ@héa@&ﬁeé/\ﬂtdnﬁbrﬂh@ﬂhdh@s agd ldadsthes @361tBT fraf otGdRIRdicd! gorsitions (such as
! A8 Oth & lvaRotoPGehtoS iiude hot
mfec%n?%ﬁgg%%%ms% % %slkuun%gs{géne e%%odl rreﬁt S, ° ﬁﬂ% ‘
flushgdat i - CGRP ant agoni st anti body is hunani zed. In sone -
e mpashie rapdcs thet preseaninvdntayprpvdel @Enmethod) fyr tEqsiio or preventing at least one

pﬁfrﬂaﬁm A an iHaRic8A thmAsing aaihiB@ MY 1S thealtividoaidy effstive amount of an
vasd8) o[ descri bed herein). In sonme .

a“*"%%ﬂ???%’ﬂ'ft an qc%% ant i - CGRP_ant agoni st ant i
coh‘r@ﬂ? gg@ctofﬁg pgEehiyrent \g{’es @gpﬁyﬁ)d trsﬁ@g ong;g%/\(%ting headache (e.g.,
mlgrélrhar £, chfsRt headbtheR in @ individvasameprisinadhiinisiering fo ike|indyjidgal an effective

Wamcﬁﬁﬁ g&;\‘uspéhtl% variants of 01 shovvn in Table .

an'ﬂa%@%‘ite’lé,tas%ﬂ It%a&%ﬁ%ﬁ@& at H)g%gaa I?Dﬁo aeclor tmge controll;rég reduging
incidenke tof) eorhasdaying dhmmnveipampramrearqog:;@qsgh of headechen (erg- g‘i‘]'ﬂ'@‘r@ and cluster
headgcﬁgﬁ] LPnNGeuzl fordbtiing RenirddBring tateb Bhdisieguandiectvé ahblet of an anti-CGRP
cgal n variable region shown in Figure 5 (SEQ I D
anta ¥'n sone enbodi nents, the antibod ri ses 5
m)lmaffp@@r emhedingit t?%@yqpﬁon gra@qipsa'geﬁé?daéqﬁ%ﬁpﬂrau Q)rcgatroglﬂg reducing
inciddnB&llof, | & delEying ahe gevebingnt | cneirtgréssiot |ofl deargcipatetd. ahlgipine and cluster

head%f%&ﬁggg 5 C%_c%(n Bg h éd)mtms@erﬂ io tHORGviRA ar drie@88Emodf an anti-CGRP
anlggB RIS IySTEnaea a0 APes PP SR Baly depRdarere. Sueh

cell nediated cytotoxicity (ADCC), does not activate
~mcroglia, or having reduced one or nore of these

activities. In sonme enbodi nents, the constant region
is nodified as described in Eur. J. |munol. (1999)
29: 2613-2624; PCT Applicati on No. PCT/0B99/01441;

and/ or UK Patent Application No. 9809951.8. In other
enbodi nents, the antibody 5 conprises a human heavy
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- embpdipei ey

10 E233L234L235G236A327A330P331 to
P233V234A23503278330S331 with 0236 del eted; 5)
E233L234L235A327A330P331 to P233V234A235G327S330S331;
and 6) N297 to A297 or any other am no acid except N
(#12@%5@ gfbodi ments, the heavy chain const andeq@8do8o3181
€ antibody is a human h%gvy chain 1g&4 wth any
of the follow ng nmutations: 33F234L2350236 to
P233V234A235 with 0236 del et ed;” E233F234L235 to

add:{%?fﬁggéﬁ%ée 5 piTeLi8238MASBNd SyoRRiR SERABS. otHEBS-AITS bites), and non-steroidal
S t he const ant - regl onis
aﬂ*‘d&}jl H!géﬂ@b ®)

o5

N-Ilnked ycosyl ati on, \
enb@@rrn@mﬂé 5-H heagpdis thah eary %@ Hei s°°56|“§%°8sv b G GERP antibody
|r1c:ll}&te,J d dMse B @hpcagyirnaivh enrifitynsnasiats sugattiptan, zolmitriptan, naratriptan, rizatriptan,

. eletnpt%x? %Eﬁ%ﬁ%gﬂ rdng ‘ﬁ'o@attrgnl%g h 'E?d& kfiidsHrAe reﬁa‘ﬁé&cd&n@&ﬁ BR%b known to have

ues t at. are art
5~ HWM@%W&T qns ﬂayeee%a ﬁjﬁ?c‘ @ﬁregté&a%aﬁ sulch a% %n egr%lréen nciuc{ed among these
confpeiden ard nersoaeing nienitkitere refgoNovinise et 2N r egPleld ingesylates (e,
dlhﬁ@e)@%%ﬁ@tdﬁgdrgé?éoc%thé NRRIr@ e pSixe, adnid Odihydibegyotamine mesylate (DHE
501 yeosyl ati on enyymat | eal |y o by expression i a
S | z | essi in
gl %égylp%pf Qjﬁl\lgéfthqg?::émtbe H5ed ¥ncu"éqn]b1natlon th anT AR Iaﬁtyj}ody include
napfthdr, Rirbiprofek Rptorbien nxamtzin, GGRMRcandcaghatis ketamiscatiymdiee, mefanamic

dC%D 1{0§H§1h ARitOTRE AR HERke 3fcdtRASHEES (@MX&}J hhB€Ps. Members of this

groypg mglgdeg rcrelggpglg)apog%ﬁg% eag%%%r 8‘9%532; q. %4 ou t lg%%l%h ’ﬁws F{ﬁg?maceutlcaﬁy

accaptebis seibddmléafrent s, t he bi ndi ng af fi ni ty is any of
abQHtanthQ bt apeUbvehfl piidabs utetrhbd miVemalbetitig, LEnidilng, reducing

inci f, Qe ngq de e% mEn or VJS ulTpr Wﬂu%@% aQQno‘RMual comprising .
%ﬂ%%? 0 IY%V( %5 ‘g 8 ,l%(l ?t?l\/?b Bout E’ﬁﬁ‘lﬁ% H’g’ti’s .

adrrmtenag)tgme irgj:vlgimal a@reff%y_ﬁﬂmozm n ‘? C‘é:)&?gﬁt o
t han Siohai adgeca fife lmehljpnlpﬂ)VIdGS&th(bFBffpr amgliotstinga lgenrollis gaducing incidence
of, ol;] laﬂ-@qw de%Q&mﬂaM or%%gssérogf HaMius @Lkn iBdvidUM cordpBsig dihinistering to

the g@\nw an effectlve aqulén 8%“] ar%%ﬁ%wanr{%aggH ét ant?;ggsﬁ #{}cgglém%ﬂwth at least one
addimababebinissiticereieaing byt ﬂp@j]es d Fesmaddiieng) qungflfncélltde but are not limited fo,

horRPABARH Geathiéhtss PERGIRGEL T <NE Bihdior ptopestiant | - CGRP
am[ grﬁnén?otoﬁ%% mg%ti—géRa%}aB&ﬁ‘stt ShtBSLyAlsb@in 4 dfMR methods descnbed

at t ., mgraine and cl uster
aboygdpay OHBY antikegiRs 7F SePd9dR™0f an anti - CGRP ant agoni st

antri svod\erbedimdngs, he aatirE GRE aMeoRT AMIbPdY reqpgnizgsta human CGRP. In some
embbdiGbiid &Hé%nts-@éﬁb'a)ﬁtagdm‘ut éﬁ)beawmdsyo b REkENSNEBRB lajd -CGRP. In some

| ntraarter };,?EHA antargaril %%%}J‘S/ & +syhum5ﬂ]gﬁoar%§bgh§| Ilry some embodiments,

ntra er|tone§1 37 FGGRP. |
the antﬂcﬁéﬂ?@memn@mr@wy binglgy meu%fﬁﬁ%wqf ivfagnleﬁféﬁgla%?ﬁ’ﬁ? pg)ds 25737 0 :
som@Bebddimenis; &hé miﬂa:lcam Dmmgodistrantitiogy bisdsiaghtenmgiyal Beitope within amino acids 25-
37 of?»cy @m C, i ntravenously, or localized. In sone
on| st. anti b

d h
ad fﬁoﬁ?;'“fg?eg{bg@f"éqﬁse é%%qﬂn@?ﬁr%g%o L aptidedy 15 2 P}?Rgxyon%u@o%y In some

embediroéntsahe aNbCORP anigamist fgioodyr & AeTHEeh e@cﬁa@ﬁ@mmd*mems the antibody is

humér) lr’i‘@&ﬁef@ﬁboaﬁ@rﬁstthe i arY &ddonitt 2pHiboNY d eatitage o fasaascribed herein).
In sogxemc%;?%sn ,QIP RiRb aﬁ@atgbreﬁ thPEW coRE%eEBHé’Bﬂﬁ&H CORES (such as one,

or use In ‘? 9 dfG H
two, Hegeefol, fifeoern. @ﬁg{ﬁﬂeglbocpraqzntst Iau_‘ﬁ’f(l és)cﬂf aﬁtibgq/yeﬁ oh\ﬁmans of G1 shown in

: Tabl@ eadia e otheVENIRAIENHE5 4808 RCTHAD3 20a0H80318Ady- gamprises the amino acid

sequglﬂte%rﬁ %r}%ﬁvyac%.ﬁc\lanaﬁ!eh ?eg!oﬂ\éﬁmr{ RPINFiditOyN |(§k§§ IR NO: 1) and the amino acid-

maceut I'ca %?H 0|t|onl(}rupe éggi rtreatlng

Seq”ﬁ‘@ﬁ&é‘%@“t‘é'a@"a“ CArInTEO NN T a he)

c omxoims iemgodimentsf. fecaritiyesly 2RBOTRES @fmodiﬁe%?ﬂﬂsta@dﬁﬁ’m such as a constant
regloﬂqﬁﬁgé)%ﬁno]@@ﬁI@Q% (ihddPQ NERIAR indiLnvbditaipnesrpre.gnobiees not trigger

phar maceutical |y acceptabl e excipients. In another

‘aspect, the invention provides a kit for use in any

of the nethods described herein. In 5sone

enbodi ments, the kit conprises a container, a

conmposition conprising an anti-CGRP ant agoni st

anti body descri bed herein, in conbination with a
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affini B%%?S @@b/a v | 5

conprising a VH CDR3 as set forth in SEQ I'D NO -5,

or a sequence that differs fromSEQID NO 5 by 1, 2,

3, 4, or 5 amno acid substitutions. Ina particular

enbodi nent such ami no acid substitutions are

conservative substitutions. In another aspe

YWOHEAPTBY provi des pol ypeptides (which may S%CT/&H)%GIOOE'ISI

be an anti body) 40 conprisinga VI. CDR3 as set forth

in SEQID NO 8, or a sequence that differs from SEQ
comLan@'\Q :Hgdnﬁé(d I%s:s d\é\Q @QE%M&Q%E’&}'@B&Q% QQl?Ha@ér’ated &itotoxicity (ADCC),

ac| d substt Util | odiments, the
doepy aqattaptafaqeawcr%a%'ﬁaahﬁ@wedugqﬂeﬁe LA a@i\fﬁ%ﬁ i SAMeSHE
conBtei® r&RSe Mvdifiddve desdoisdd it Bt drimmunol. (1999) 29:3613PRAARG T Application No.

Pcﬁéé’feﬁmﬂ '}i‘ﬁdfbﬂ\ﬂ% %ﬂe@tnAﬂBf c@t{dnd@ﬁ 99@5595’9@ Pid &8s dnwbkiGbnts, the antibody

: CO”WB?eé ad'f.lmtaﬁ gee?\% |cim%nv\hg§6 porggant re%gn com% Sthfb% x¥g ﬁu%:or?sr A330P331 to

$3388131 Hewlipo Gitid owmbering \wih i refererce st dygh wildyype ﬂﬂ%ﬁﬂ%@%ﬁ pgur. J- tmmunol.
19% 833 Mk Qﬁnehéﬂﬂ:\wimérh@trﬁ hedvyahdih astynt@gicarof ihe sntibody is a human
heaEyh 8ha| n'ci)g?ms Wﬂu do %f gfeb bfonig MiitafidiR h%bﬁﬁ@ﬂob@ﬁ kJ @%733308331 2)

I t's varl ant's

o s (BRSO oL B D Op Al o 2B stz 9
E230[234i28 5@ ZR6ASATASIFsIWNtol P2FMZBEATBSGETSEINEY Cliiks $2r3émdeleted 5

52351%4[&2?;\’%7& g‘m% @65\1'2@@%5@3127933083@1 \éﬁd bARLSY 168N or any other

am;qqﬁc@@(@% ]lnr W]elewgoqj{g%ith%h v¥]ch n con Bﬁ Bﬂh%é_mbod is a human
heayyahiin igGs vgthewnofi the foling ”@fat'qfﬁeE?W%eﬁHSéﬁz?%P PRER/234A235 with G236

. delcREO¥30ES4006 YPER e S35 Whb 6hoarays ©P226ER38mMY not be an

?gltll Stcﬁdcmer eﬂ@'&’&.%érlté‘%ea&}ést ‘?eg%'n |£n%5I?co Iatéchf%r N lmked glycosylation. In

: nor
som| ea@odlm?r%g G ceROS EIRAT FREEDIRT Bh BTSSRSO py musing te
oligosadchaidt sttsdhowmnt residubabio 26 AstRO7 pardiRR lddingvesHupy 8% @prarn of the N-
o Jn(}é@otgmﬁonrk%@}@‘nc&fﬂ @ierboﬁ)d‘tarﬂfétgiobodiysoﬁ%é lemBaikhents, i cénstant region- is

aglygjﬁw?iﬁcg %mkefi nc;q;scg tloen nbghl rren@a%t r%ﬁm E%Y:\’%I naggrt:o lated for N-linked
glyceshiotian enwmat@h‘ @ bg exaressighie dReRsRfigReisicent hskeebne or

m)fl'ﬁ‘e Sihdsy éimw e offah ani-cEkp bashoniSlanbiody tesCGRIT {saahtas human a-CGRP
© as mségs(t).l\l%& Hg%ﬁg RstorffsEondtce a?é’r?‘épp%%& tegr'ée/n‘étu%t such 2s b®&S#7 °C) can be

east a out
avos B8 o 490 oip ape RSB DO F Ay oidtooTh, sbout 100
nM, St 50aaM,| abast 10l aboud D o, ghout FASM. abryliE C00d b 6P 8%s?bout 50 pM,
abou'tlb@bm D4%153h, heasto mbabdut SR crabolt eastt hadmeten®68iners, the binding

bout 70/ P tv(eé’u%ht %B%Mt a@c@?/‘fo{)?lﬁﬂ Qﬁculﬁﬁﬁﬁ about 10 nM, about

east one, east two, at

1 nM, ehpygt50p IﬁMe@OUfaTOO PMaEbed el PMat | east f | ve, or at
| eqisd ariiOGREDRBagofistGhtitory mia;sba/admaastergd prior fo, during and/or after headache.

In soln@ eﬁggﬁ?mg{@ 9@'3&? Bhke aE@&‘on%t;b&iyas ndier&or to et of headache

(o5 BBR FEARSter EeCBR AG RGBS FLT TG e oA By gon e b o
mearss Ghet i the @DRNugingoorellyy W@@en%iﬁbqsqq@@n@@y tgzp'aartenally intramuscularly, -
mtracaﬁ%d]lﬁndﬁﬂae@aafy) ihtretiRtdeREIy WO iid@perttaialgny iiavestiicularly, —sublingually,

transgermalﬂyand or kg %ﬂ%l%o&ﬂaﬂ m?tra%or‘ rﬁ%ﬁbé)ﬁﬁe% grmﬁvegQB@ dFialized.

SO'I'?ESOE'P{‘@B@P%?H% he - %ﬁﬁ y o C?téoﬁll% H‘%g\ ge gﬂmlmstereld in conjunction

with arﬁnbda@rdag}ntmmpas mmettdgent@ntrmmabeaﬁa@@q uence of
@ﬁg}agsgmsthevm@m?dnnpr&a&s Alse P¥Snt AfBCGRA Sntdoni¥y arlfbody for the

mam{ﬁja,ctu'fg ofg mew':arafznt\fgr%!ﬁ%m gmgﬁé n[ﬁsgtgoc}s de cnged Seree?;:’éﬁo]?%é QEr treating or

~ prevasgguenadashaf KASI OCaaVXaaTYVS i s CDRl of an anti body

fight chain. In sone enbodi nents, the pol ypeptide
(such as an anti body) -conpri ses the am no acid
sequence of XaaXaaSNRYXaa, wherein Xaa at position 1
"is Gor A ; wherein Xaa at position 2 is A or H and
wherein Xaa at position 7 is L, T, I, or S.In sone
enbodi ments, the am no acid sequence of 30
XaaXaaSNRYXaa is CDR2 of an antibody |ight chain.

In sonme enbodi nents, the polypeptide (such as an
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16

151 n anot her aspect the invention is a
pol ynucl eotide (which may be isol ated) conpri Si ng a
poI ynucl eotide that encodes for antibody GL or its
' n shown in Table 6. In sonme enbodi
W;S’o%"% %ﬁ%eotl de conprises either -or both of t 200&[5@181'
pol ynucl eoti des shown in SEQ I D NO 9 and SEQ I D
NO 10. In another aspect, the invention provides
Pah Wit espbdt, dedmentioo giowigesarpiarmcetiisal caRasKefPigseventing or treaing.

head 'hQ %b‘ lrﬁnatnl:i haier fhéﬁ@cﬂﬁﬁ&&ﬁpnﬁig potiepeptandes of an ant-CGRP

R RO REL mAS R accési-sbué &Mﬁaﬁ on

“tagﬁ?'ﬁﬁ‘t@%% 9 &Y bgng]o"()‘lgr ncludi ng_expressi on
 vérensie asawatfﬁagfﬁnf%mdeesﬁ%ﬁ% oAy R s B nerein. i
someffibydiuierts o ikl eorohrise aag:e@mhres@pmposwqﬂ %@W@‘“&ﬁbéﬁﬂ*ﬁ%‘?ﬁ gntagonist

' antled Qectitfeli Areih, &mm%%ﬂhfﬁlﬁmd&mﬁbaﬂgacémeNEmr and instructions for -

I n o inthe vector is
g e e e e N
et et o o e g LA 0P il ol s c
from ghfiodna tleds valientesiownl inTgble fyAcserdinghe ’“2‘5%"1"1’??"6(9& rr@/gn aon is an antibody
G1 (u#e@éhSﬁdeE&dtemﬁﬂ eG4 thbtns producdtly eagpsion yectorschaving ATRG Beeession Nos.
PTA6 5&.‘1C o eg?. gé;}s A n*ﬁ%uﬂ%ng’)ém%éﬁf is bR entdbdy dagiide Dheavy chain

SCr l r eln. 1 s a
produqu@y qu%ﬁsgn v%cto(,;m ssmn N;o{};l'%var I QHE%QFE‘JM&@ rﬁTe::% ;
antibofipdvireridg allight eivaist ireskiceldp & EPreHen RO ﬂ%ﬁ gcegeon No

The a8 bARERLEnLR B the egyy sticin zpd lighbehpinivariablg regionedfiGd ere qhewn in Figure

5. Th&E m?rﬂ%ﬁ'n )?ftgmy d%mfﬂ& retgr(‘)ﬁ (M}%ﬂ&ﬁs iofl@Sboty B¢ (intalidmg Chothia and Kabat

CDstF glstfslﬁgrﬁ JFigy ? alg ig i b Qf%qyefﬁ%@fb'aﬁy &'E?erﬁtfe region of G1

or po
encompeeses R en bar%e %?‘Pﬁﬁ%‘f“rfﬁ’é%'ﬁ AR AT

- and PEAEBEY iadditr the sequences Hepiciedon Rigyre as'ﬁ@d@ventpp, @lsq: Pro @%ﬁ Iaﬁqt?oqyglanants .

. ofct @m%ﬁ%@:dgéqugﬁéhaieaﬂemgﬁméebody C conprising

20

25

.30

35

40

l t ur 0 tﬂ? H%?‘uﬁo q%LﬂL adtbodd) E&%QMQ ] b,?&cﬁ%fn that Cledt least 85%, at least
'S

86%, ?t@;r'ﬁoqrg gt b, & Le@ftvgsgo%,gefa‘s:tt t?east%‘iu/ e%g%ginec%@ at east 03%, a

cto
least 98 %t least @5 d b ledsh PS%. L [SBH @g,ﬁ; g]_leash?ﬂg&. af E??sts%il{bor 100% ldentlcai in amino

;ac,dséa[m@éj{gl’mutllsi\loﬂurl fying the 35antibody GlL. In some

-{}% ct; m& E}ﬁer%:lp [s%%n%dw&ﬁ{pﬁﬁng@mﬁmmam BsCat (st ss%, at

least s% 3 Eegaﬁtoﬂa'i’z@ % f\g%%%t%ﬁ%sﬁ E1Y09S aﬁé!%\"@t% Nt REQ0bR, at least

o4 oS PR oHop B LT BRSSP gt 5 Bt % foge s

in amir@RtiY b@aderesto@EQpblNSDpiépt i des described herein by

: elﬁ @ﬁc%%? Pt ANEINWNtGIHDS &n PEibosn varheisitg altgrentwadi regipntc the anﬁbody

Glori alng Q?( WG 8TRY ortéeem%gcmﬁérﬁ‘tt@ ﬁégﬁéﬁ fsRSAIth@s ofdhe antibody G1..
[

e e Hedeais S0 s gl My e

the fragmeetapnteissae of maervasieEle VRSlonR oM BYaht den BrsYey BERTY §& "1 ‘fﬁ the Sntbody
1, Iyl drdikeentihent gRe RacchycohBink onedt rimye vagalae eagiopryfrom a light chain
andfor & ﬂ%(v? EnainSAbvidli pﬂurE t‘ie ir@)ﬂﬁ hrhﬂﬂb’e:ﬁ&odﬁﬁht%ﬂ@ﬁ&g}n@kﬂﬁcoﬁfams one or more -

ant ni st ti bod
CDRSWIEQPW}EW‘%%@%%&EM {h ggE%E)dé{otl 322 Ieﬁcoglnnlgmf ?eyan antibody)

dmeidfed P%Ctéhﬁj'"%ﬂ%@'ﬁ‘f"i’% ee'ympﬁféeﬁ viishdey TV 8h

| -compn%ya \RECTIRS @6l sdt arth iy BEQ I0NC: Soprea/zeatdnprythataiifiersi f@pa?ﬁq]lg NO:6by1, -
23, 4 or%%‘iaﬁd)édld fBstit@bns! OF UChRGuibNEnDEIRER, Qkh dmeasieSubstitutions are

h abnormal function. of CGRP, such as

ted wit
m"SEf‘ﬁTévﬁaabéﬂ}é“ y | d ~
aenertih Do s GRS e P

compridingaty, CBR3 beset foratneRFQID iP:Sver waunge thetoigeiion SR BARPpE Y

activity. : I n anot her aspect, the invention:
provi des kits and conpositions conprising any one or
nmore of the conpositions described herein. These kits
generally in suitable packaging and provided with
appropriate 10instructions, are useful for any of the
‘met hods descri bed herein. Brief Description of the

Dr awi ngs Figure 1 is a table show ng binding
affinities of 12 nurine antibodies for different

al ani ne substituted human a- CGRP fragnments. Binding

nucl N
866
nglf)s PTAS g
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20

 rcomined R oteg

25
' "°fa“6'f‘t‘b%bﬂ@r\m?§‘ﬁ‘ no antibody was administered (tinme 0). X

30

40

Fi gures 2A and 20 show the .eff-ect of adm nistering

CGRP 8-37 (400 nmoVkg),  antibody 4901 (25 ng/kg), and
-~ antibody 7D11 (25 ny/ kg) on skin bl ood fl ow nmeasured
“?,szop,lmg&ggcel | flux after electrical pul se mirBbagosBn

or 30 seconds. CGRP 8- 37 Was ‘admi ni st ered

intravenously (iv) 3-5 mn before electrical 25

pul se stinulation. Antibodies were adm nistered
2, 3, At ordfpaming wcbalbst(ttlhﬁl)s 7 a partipuer pabagimente sush ming &Fid E%HS%‘O"S are
conSenlatilelsabsti@fbns. Each poi nt in the graphs represents AUC -

0 1P0RuePLepld: i bRk 1o RGeS or In&%eaq -antibody)

Eac'h [ ne

repr esent
compiging apy %Oé@orﬁ HH*B? fo{lnﬁ@gcaa ngﬁ q m8is Ciig?\{ ﬁ{ﬂngtgfl% or At@@nants shown -
in Télﬂer@e@) Ong s froh Q’ediﬁﬂ\\y@)'a'fe@f@wbgdytcﬂ Onfts Ypdants ?‘PW*FTE‘ Table 6; ¢) COR L3
from tﬁé IkgH%:halﬁ SRMERANES ot Qar&l‘iﬁﬁt@@n of Table B)d) threetGDRa firbre thetlifitg chain of ~

anti 3? E—‘.H bl iG8kidlls g&vrﬁthﬁ}l’é &t} fRe cBRE rorfne rﬁﬁavg IRt &%ﬁtﬁﬁ)@j G1orits

r.o

bl o
vergs SR PV B Pire COBp AP i S o e come ort B ftaw rein o -
antitptiy @Librdlsiveyignts shown in Tabjed rlee @»@Whﬂ@o\réﬁﬁ ggstpe%lfdes {which may or

may 39 ie inSdnetiody) Gorfiprising Exndne dosarg ef thé foliawirigha)cbpe 40Bdre (@B, two, three,
four, '};Qé EIQSIX) éDﬂ@f t}%gved%oé aﬁﬂ%skrgh o@ﬁs varidig/skéhn 19 Table, B aldomaRrived from -

CD%—Iu’q fg)gu tg?a ?er%]\rm f“[‘ SEanF o(ray EEC) and!or c éjé[)ﬁ n@édb\%g?&ﬁﬁ L§@Jm the light chain

of argibely Gl shéP‘@%lemWW‘ﬁvtéﬁ'éﬂﬁﬂWS ? P% 5‘?&’ nidiguEe $dp e embw'me“ts the
one & reRé cnreadienmdlﬁsm aptitiody G hbri ite Meriaits effpwp & TebleiGrare ﬁéeagtr@gﬁ 85%, at
least B0 BSE M Rashbfoudzen Qﬁed’sﬁﬁbonh 624, e Ead Bsbar sok4) &t least about 90%, at least
abou:f g ahﬁ— aﬁaoﬁ%Z‘% ng \e%%%%ﬁt ol St léak;{h%odt B49% 2% EQst Qﬁd?:&i% %, at least about -

96% 5% gt EPRH O TS 24 iﬁ?%tgtnegg% or at ieas?aqgf.lt f’ég gcﬁ tgﬁble%gong.hat least two,
at ledshteree faf least fouf at edetifive, ot ab lepsh gjx GRS @@dyr isyerients1 ng/ kg or
10 RBh&K Bmbodimént},, thelODR BaOKEbatEDR( 10 oihgy/ ditppdiingnts, thedlik is a Chothia
CDRarH LQ&%b&ﬁrﬁ (sl '@ng'a éomUmQt:on‘PBf §kél:ﬁlt Qfllcpé)@hcfﬂlué)@bR {also termed -
%g&c)s é%% n%” gvor {) g%&cén[ndogﬁlent%&éﬁng more than

ons GRRxihA CORR MK Ay PRSARFOUSING. f(ﬂF’%wjnb%q | oned by :
eI 6 Edintidl eErbbdiperitss the polypepiida {sudesa aBibody) sempgeestiy anyR acid ssquence -
QvhBrainadah 8 poditinisROre Y, A\Q or N; and wherein Xaa at position 7 is T,

Rk RaavREE YIS
A, D, %OQQ Wérapqg, %ye]e%%g&xgg{tsogg gn?ﬁ'm acﬂs%quen@%@b%a@kéa@?‘ls ls CDR1 -

Fepresents percent UG as conpared to level .

: J)O

ah smesbediasntss the petpepife (uEheas pn BRIbPAYCHPFTRS AP TS acid sequence
of Xaaﬁlal‘ﬁsnm‘&taaa%eed'h Rba anidsiadi 8 and, Wieett Xaat popiidnseis Aor H; and

" wher %taﬂdsﬁ&r 7' L, ‘I‘n|d|oF &t €Sy Romd RBodiradifs, 't arhifsli bédlk@fence of

C time 0. Data Were anal zed
aﬂ%@“ﬁﬁxﬁﬁ%%?g\kﬁﬁo%t"@%mgmmnnet t's Mltip :
c dngeaie ewbalinesist the pyiyPgRide (siehas gnantPerly) %’-ﬁ‘ipﬁi?sé‘t% gino acid sequence

- of EIRBREUSBNaaaATX b ue AVKG, ehersin Xuwpatipasitios Siegi R, QSE: Mprein Xaaat

pos.u&l@, A, eaﬁds H, §hL FS BAE v, Vs, |oﬂ!b|u§?|enreﬁ‘agdaeﬁt HoSESR 9 DSNQ12Y, G, E. L, A,
Pl l*% @h%{iﬂ Qrepogfl%pgg is %{ju ﬁaﬂi’ 'pgs:tﬂaﬁ)féis EQ’PQ ‘insome

LA CUtA g SR U L o e e B

‘antibotyBiggrhair.e nunbered sequentially. Figure 6 shows

e i biAP EmtBRRRAE Ghdolypaititd @ty 26 3n ByibqyPdontheses tepelriotatid sequence
of SEcgE:! @191 %JH%W % ipo 3 Neia ?e@?&he?ﬁ 'Mdo&@gf JEHBINGY Q@%P.s\é@%muted by AN,

ST, \aBtE ﬁ%w*@rewnmﬁf&r?%%%ﬁ?ﬁ“&a 18‘? #g‘qﬁjﬁ% 5 ?é'ii'sg“bsthEd by L.

F%S‘h\%@ﬁthom&M of a conpeting peptide was flowed onto
the chip. Binding of 01 Fab to the human a- CGRP-on"-
the chip was neasured. Y axis represents percentage
of bindi ng bl ocked by the presence of the conpeting

- peptide conpared with the binding in the absence of

the conpeting peptide. 15Fi gure 7 shows the effect of--
adm ni stering antibody 01 (1 ng/kg or 10 ng/kg, i:.Vv.)
or vehicle (PBS, 0.01% Tween 20) on skin bl ood flow
nmeasured as blood cell flux after electrical pulse
stinmulation for 30 seconds. Antibody GL or vehicle
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 PolyPRRHidPYR

15Bonferroni posttests. Figure 11A shows the effect
of anti body nmu4901 (10ng/kg) or vehicle (PBS, 0.01%
Tween 20), admi nistered intravenously (i.v.) 24 hours
Wb bi¥es4909 t he decrease in core tenperaturercnzemsdodng
subcut aneous injection of nagoxone (1mg/kg) in
nmor phi ne addi cted rats. The Y axis represents
tenperature difference frombaseline. The X axis .
r eplnsgenenboingrts. tecesthostpf thedYPRipk!s f BYTan agibofa | b émb°d* iments

the ARbOHES thie @Rentidr ig 8l Finshiz& Sliexp (b teneefmbaitens! thaartibddy dynonoclonal

in Srrgé%% lﬂqu%é(%b% (c\f%glhfebﬁdef i€ I§§atecp IR 5helMRRAmE, the antlbody {or

|stu§§ a ntravenously (1.v.) 24 hours prior, _

¥ AFai | surface tenperature i nduced by
s Ubthethepwshan eisteriteann & theraaitodishBay Ak @)Y tyqes of constant region,

suchBs BB 118, 16 cACArRdgE:; aidsany FdtgpeY, saokias lgte0eGss BEB.sand I9G4. )
te qu&n%éﬂbgdiﬂérfﬁf b gﬂﬁ@dy cBrﬁﬁHsEbaeSrﬁcldif BeEacnstile rediod described herein. -

rzgﬁhe ng‘feir Sﬁgect get :QVﬁn oau pf%ngfgs; a? ml}t‘nb&eo@ '(%choﬂiq Hﬂ%l ,%%Fcompnsmg a

polTheckidn AoAdinG f TGPSET S HIREP %a'}BP%}\’/ BaEE MBI Table 6. I

oneldiadiment tisrmeijraent sradightmhaimef theemibiredt 6. 1o pngstes Amboslineht. tis fragment -
is ahfé Qﬁ of e QntrbocfyI &H. A Y8t arfelhbSnBbdi&d AR ReymehthdoftBihCone or more

h f
van?!ﬁ%regjfirgjr‘gp aB@ht c TJH aﬁn%}; eﬁ%’g’g%ﬁ‘)"{ ?}5 aHB&?yﬁ‘IS ﬁrhYét Bnofir embodiment,

the freamieaiRRNEinE 819 9 Mofr @2t PFeEnBERCUB IR %4 ﬁlx)acﬁ{nplexaigs‘gty determining -
regiGBt(GIDRN fret a eht dnbio dydior Fiheavy piveirl the antilivdy@losed herein -
al $0 aRFHRY ia6lREt, &Hel invdidiPs anba@anictde @inich bayi lesisalael) comprising a
pofy%ucLaPéP a%@galt %ﬁédelgﬁ{l;lgmﬁgdyfé1%t§';angﬁts drben MakhiaBt f sgrh@&ﬂaddﬁlents the
PO HEPI AT TS O L MR S Ty BT FgSEaiD Norto
35 ireenmnealaspaefcrﬂrﬁ guengorT REVigpsa BAnEREolest W‘E‘Pe%‘@n‘i’f the antibodies

X:ncih&ﬁ_(;%ﬂﬁﬂo&ﬁré@dnédts) enolypshtideslegsisedditdeipr Wi se i ndi cat ed,

' sg

25

30

36

.may @oﬁpﬂatﬁly &F rﬁsed a3 §|ngle:|_

¢ oﬂav él%@ ih%(ﬁn@r‘utﬂhl Bovifds VEBhE GhtiAing kA8 and cloning ve&am) and - |
' n C | v .
hostd;glfsl °°B‘P'2§l”g 5{})/ ”be%y% é!eo‘tirc?e ggéioggoeﬁe)rem nCSrOIle e%:&ﬂ‘é(ents the -vector |s‘ _

PO GEFRITEUEWSATOC B TGRSR 11 QT FOAOTP OB oot b PEoCoRerkal

'-haw@mica:leeﬂTﬁfh&ﬁBfﬁy inthe literature, such as; Ml ecul ar

C pNdnBfler afpdetRrimventioy iV Aot kel c&aﬁmk’md aaxd:lyhmdmﬁde encoding any of the

anﬂb%ﬁ%'#%‘%ﬁ%&g%& B’ZO;E? 8031\8Ml) iR & S gngElq,g bay f&@sa?mbodzes or

a Ing@srten #Bet:

. pblyﬂa'eﬁda@d@cnbnd nantin Clg|sgme gpmdwts tpﬁlﬁlyﬁ%fypfr%'ggodyéépr its variants shown

in Table @ ogy A Laboratory Notebook (J.E Cellis, ed. o
193 QQ)@H‘ the RVGESH is ARhiRbceuldal cofRbbsitidh eorﬁ;ﬂ;lng an effectlve amount

-of a%?ﬂs%g Ip@}/p atldE§ (lrﬁé?ﬂ%Lntlb!)cgé r QL%H %%2 ggnt{bgdy%lng ﬁd(&% hﬁrﬁ]&@ CDRs of

ant'bmyé“ééﬂfpeﬁ’l”t"e%i*ﬁﬁf Cepeghec P 2P TR, PSR ST
(An a&ﬂl}dr asped, Be ifrerilion ff ¢ igthod gihgenEatling ankhey £ cgaysmg cultunng a

host ée‘ﬂ%%%pr&&ﬂy%%exéof UMlidr@¥ncaioes tﬁﬁnﬂow Metiatuhsof bntibEdyzy rwheey the host cell
comp%sr.,}aﬁﬂn eTpre%sng)r[ %%ﬁx tl-%\e%cades Eﬁ %P%n%ﬂe%%n& purifying the

kwel |
e e PSP e e R S PO R 1y & R LS Bt

© sequdvcd® sh@aUisSEQ INO:0 23BFEHQ IDXR:#&nt  Prot ocol s Jn

Moh %ﬁéﬂme@ras@cﬂhﬁkg)hvérﬁori\/lpro%dw bethotd ofbensratits any 4OBF )ant[bodles or
ol sd {313 dhe BRRGH p%i?muc(eMiHeL bfco@hg @b antibody (which
P YPePgRe Lg%%éaﬁ M%?? r enI Pr @_éocgl S i ”‘%’" i o?r’m aq@{t {od al_:heaw chain are

0Co
Mol ecul ar 10 Bi ol ogy (VVIey and Sons, 1999);

| munobi ol ogy (C. A. Janeway and P. Travers, 1997),
Anti bodi es (P. Finch, 1997); Anti bodi es: a practical
approach (D. Catty., ed., |IRL Press 1988-1989); -
Mbnocl onal anti bodi es: a practlcal approach (P. .
Shepherd and C. Dean, eds., Oxford University Press,
-2000) ; Using anti bodi es: a | aborat ory manual (E.

Har | ow and D. Lane (Cold Spring Harbor Laboratory
Press, 1999); The Antibodies (M Zanetti and J.D.
Capra; eds., Harwood Academ c Publishers, 1995). 15
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-13- 1975, Nature, 256:495, or nmay be nmade by :
reconbi nant DNA net hods such as described in U S. Pat
“No. 4,816,567. The nonocl onal antibodi es may al so be
Wé@do%_@d@from phage |ibraries generated uspogmE2be/063181
techni ques described in MCafferty et al., 1990,
Nature 348: 552-554, for exanple. As used herein,

"humani zed anti bodies. refer to forns of non- hurran -
exf@seyl ramueriervedorm tHietRotipaptidetiing puitali ol gersfrlle fofigved by recovering endlor
iso@iHg MY dnGbddy1BrpegbiRissdfingssst. i nmunogl obul i n chains, or -

”aﬂ{é‘? gﬁﬂs éiiﬁ ﬁtgéonéis Qﬁﬁoc@sarﬁvpo!yg@pl@des Faki poiﬁ(lﬂlebtﬁias @fcoding the

‘ ant{%}:fg%r%ng E%lg%ﬂt@lﬁﬁ ?{Qlﬁaa;?r&g% dnvgrﬁ gnem%ycbee ung dfoﬂ%tah%o%] \%‘zi?inﬁaamehoraﬂng

conitroiingn 0y Fedning j inpideug rof tdﬁ@sg@gqsoc@ﬁdtw;th rﬂg?ﬁg‘ﬁ?i féra:tion of CGRP, such as
he=REdhE e di, efigraifiee clism Recidanel Negnio thekdadt®, (ancbcternpiplerteadache) and other

congiG%nls kﬂ%@%éy Here N & Brer/é?\ﬁa'd g&‘ﬁﬁagﬁrﬁéﬂﬁ‘(}@Rﬁ QBpmenmentarity

regl SE‘%{\’&?" g%e? Z‘% "a’ﬁ'gé PTP%UES giséﬁﬁ&nﬁ&kﬁgﬂﬁgﬁk fid any one or more of the -
comppsiiipne describgh el ntnessdds) penstaibhn sullahigReckaoing grt pr V|lded sk appropnater

instfuaiohs, tarehasfil g arylvéthe esthodsdesped héréici ty, affinity, and
, bi ol ogical activity. In some instances, Fv franmework

‘region (FR) resi duegriedbestrponbt@bravinminogl obul i n "are
reﬂJgﬂJFeeﬁ’ iy &ﬁe{]mﬁﬁﬁ%dﬁg éﬂ’ﬁﬂeshbfnﬁnmtﬁrﬁ&aﬁh&&es fordifferent alanine

‘ Furt
sub@ﬁéﬁdd%[ﬁ% %@r‘qg%ta I(?%nﬁ &q { El‘ nities. vgeYet ﬁngF%g:mrﬂS%e using Biacore by

flowiin tFebro 8sfosA GiCRPe op e thppo'frleéqueégﬂu%sr reprfe c?gs in affinity of alanine
_mutsROdenespardatat fragmenti 25637 (Bl eka@ptfkidpA, bich st derjgeddien) a 19-37 parenit
el I%Uaieg‘aﬁ" ﬁtl@%r“ib@ﬁlﬁn@ﬁéﬂfaﬁﬂmm hB rgenskige +tsh@dard deviation of two
|ndeg?ng?nq metasuremr?a ts oﬁ gt)fier\éqat slens%P ' Se ;rﬁHQést A 1%lla¥t|oﬁ4 bevidfed from &

SRR e EF Y (5 DB U 11y oL el s
conforegticpalssharge medsh GiTel-scale k¢yoweite §1.0) andisaies ?ﬂﬁﬂﬁ?ﬁ affinity; light grey (less than.
0.5) |1nﬁﬁ?si£@lgdltﬂbéﬁnit3nthﬁnﬁhr@l ldar® Greg (Husd et ) aidicqtesalb»bverﬁf initynthanfRrent; and
black 'ﬁgéza%g‘iha%oemrtdm wiis &B‘tec@d human i mmnogl obufin consensus B

“sequenc ed an -
| E,ﬁvrp%g\ arg ﬁ é%”iﬁ eFéSt o{a < ﬁnlso %cé’@ i 5‘?%15%( r@&ﬁ@ Wibday 4901 25
mg/l@bhl&ﬁ@fﬁod!r Wit 3% e ot inlopEHRoy mepsHdes Pi°9d o Ry pr gpctrical pulse
sﬂmﬁhﬁﬂﬁafbr i3oeetonny] GiERA 8137 And adwitktes intayerpasie (PC3-F & bafse electrical
mgén&‘d ﬂﬁlb&?&%ﬁzﬂdr@B@nlh:&ermlng&f%&ZQ(tP)ﬁdﬁ&fursf BafeTe elftrical pulse
shml.{l#lg r%aét? gomt %91 %ﬁh%@eﬂe%tsm@)\é%f %?at QéatéMn@erQ%nﬁiﬁHﬂ@as indicated.

Eachy lige M«f gr{a@str?pées&q@ @‘fef?gf’ ﬁt ﬁgc}?atet\il\ﬁgdghtﬁg Fgrgcﬁllon ‘a5 md:cated AUC ,
{ared widarettle oures) @nualsop GDRtIMe] e 14y derfese’ the ifearge qffpunits after the
electr] Isfe rs@rmlébbﬁ a4 "zﬁh@'&}ep@%’(sbﬁéjﬁfne period taféengﬁr ﬂﬁs @od cell fiux level fo
RS an anti body aving an _
"‘*t“”é%ﬂ'ﬁde"’g’cbe greq% eﬁeé:%gaé %@%%/srt esp %n di h‘d‘% to that of %& 6 ok
arfigusHshops He B e

- 2.5 maSb,nog 1 aggkg)ah skil BoodXBwinesemedasdiood enit ivrtdtiengjediipgenyise stimulation for

30 se@&ltdé bﬁ}rﬁlb&i%s 80 WhminBtetch htrafehoBK (18] BitHo0S ediofeeetrital pilits imulation.
Each 88":! in h1t g%ﬁh %Pre%ng%mnof %H%]Ilap%%d 'u% Mg%&ndﬁfeﬁé &qulc%%d The line in

F%{%J y pept [ de
the gigph raereaeé‘aaera@ﬁ BYReHER "R Cﬁ“‘% 1R 1@%

S URiduree ¥arapd ¢B sreowathe affrct @J‘@dsﬁm@@ﬁﬁﬂrqngl?ng 4?ler (1 feolks qgﬁp mg/kg, Lv.),
antibdaf @Es’lﬁ 6 RE/Kd) WAREnd R @6y BB DImpYRd, ypEjtskid 8od flwnmersured as blood cell
flux a&er e!ect?’ gl 351?] Cs@ipiuigﬁonr}g%%@g\dySmgo&(érdré?él §dﬁ1ﬁﬁ!§@d%§enous]y {i.v)

b
ot R e S 5 P 5k, Ll RO sy

30 library expresses human antibodies (Vaughan at
al ., 1996, Nature Biotechnol ogy, 14:309-314; Sheets
et al., 1998, PNAS, (USA) 95:6157-6162; Hoogenboom
and Wnter, 1991, J. Mdl. Biol., 227:381; Marks et
al., 1991, J. Mdol. Biol., 222:581). Human anti bodi es
~ can al so be made by introduci ng human i nmunogl obulin
loci into transgenic aninmals, e.g., mce in which the
endogenous i mmunogl obulin genes have been partially
or conpletely inactivated. This approach is described
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35conbi nati on of both approaches. A "const ant

region" of an anti body refers to the constant region

of the antibody |ight chain or the constant region of

woé B7afkédody heavy chain, either alone or pc@mzo06003181

conbi nati on. An. gni t ope t hat -

"preferentially binds" or "specifically binds" (used"

i nt erchangeably herein) to an anti bqd r : , ;
administratipp e ) tai eepregents PRERTCIRYS 2%/ PRTBAEY Bgﬂ’z‘ﬁ%’*{’ﬁ@’hﬁﬂ fo anfipogy was
admindREdaqiite 0)0 Xdeib eapresants teredhingtpe eerold etupen ATrdaminisiration piantivodies

' and el?&t&gi dt?:ﬂe @Enﬁuagénts O WBdesENONDS, bt "thifdicates P< AOTRE eiplard testime 0.
sal o exhibit - £ ks Nitioldo n test.
. Deta PSSO LI b PRl Bl ompobn oo

- "pref [ i
bFigere ﬁ@mowthq gminoagid seaughpee QEtbg heayy g\gm Hgnragle ]:ergga E(Jéeﬁ?l:{ IIDyI\’l_O.1) and.
light cRali eariblp regloy (SER IDINQ?)ech emtibody [P 1at The ifakat §PBF 21 “ﬂ‘ﬁ°‘d text, and the
chothifl[@HsCre Bddbiimtd! Yrnwiaino acip adstdlaUbaine balvy crain B bight ahae variable
. than éé 50s &en%ll# h alternative cells or substances An
region 2R NUEEEY° "Speci Ti cal |y bi nds" or "prel erenti:
bFiaee e $hgws epigpeyBEPRng qf ta“'g’f"?f'dg W tDEf’ of eater .aj .
biotinyteddiutngn GRGRE wae gefitirsd oraBfl SensonEhPh Gr ekt ®F "MLIP 4 Figence of @
compeliftpeplide dp prRARuEaRd @l herwits b st ane epetio perdisians fowedgnto the chip.
Bindins? (E)‘F %P ?%gﬁ%affl?géa-é?gﬁ '33;1] 'thg %H) mag he&ﬁ:@ﬁ.e& i%fé te@iekei)msme&daage of
N . y of 1 . . - f
ining it/ i PRGPLR 8 R PP SOPRRy P e Pl St psence o
the coraprihoperiidet h -great er duration than it binds to other -
CERRe @ phtvapies efect ol GHOEREgpIntiogde §1 (1 ok oal%pg/ke, Lv.) or vehicie
(PBS, HOAR TRE&QPSb) BY skin@idl Bav fbdsGredl @€ bibddldefux taidtefectfical pulse stimulation

' Rl & iRl HQPRlo nerve electri
for 30 g%g%f%f Ig\i&tg)?:?]yy@lnutr-k/g%%ag %Emﬂ@ﬂe%& Mlggfen&gk QP RlovieB 8y lectrical

LLy o o
g#?‘?‘%ﬂacore‘ N-

fe tiall \ te . N
. pulse qtianplgf‘an aﬁ-‘ég,mia,rs%?w{;{;qewraﬁr %g élgif Win%g&rr:agtggclly a(érrng*stéér\t{gﬁ tT g)ﬁ represents

percenbiohdUC @s aomracssirtd levelr 4 etUCAshes ehantibagp g Yahicle BFTRER AY” do%) wes

adminiQEred _Elir@f@ r @ Bakid &b’fekﬁnﬁ dia gr'r'li_nd% $eﬁmdtbet11@anemaﬁq:ﬁ'ﬁ‘%n of antibodies

and elgrﬂ:gll pl;u?:éle Q%%&?H gh‘t! inticA&Np i<NEdsl ey "'*EWIC&:&S&; FP?: mgﬂCHS legmpared to - -

“Cenera ngt_nec ri , o bi ndi ng :

v DA PP PNt B T berid e et s
" Baies B plrowa e piast pfeaminisiedipasantioodn G £ ralfe: {RIoA of & gt v

" vehicldl @8BS 0.6/ peene20) on i, bidadeliowf mepmreha BeAdth figy aiteppipgical pulse

stimula@érﬁfgﬁiﬁgéd\’ld@ Ho@@ sfer 8&irY Puivedy GDereetiicafaragiinistesed intravenously
(i) 2 ﬁoﬁ% t, Br%ge?{%ﬁ,g% cmc!é'ﬁ{ulfég gﬁntgfia%groa/o b¥ ﬁxi&&pr&%ﬁ@ Eoff’&% Wflzcl;}:rve (change
i oo o RNRIR P e U P B (e p e .
axis rebygsets vRers idessn obaniash et IpdRtes LT BPF < {Gyindcates P < 0.01, as
compaiel €0/eRE abdtDRerodnalyeddysing breotdy ddIOVA get Dunn's Fioiple eqsippdson test.
: | RGBS s ¥R WreQTor Buriihistenng ity Geld.s mamel t ferkg, 3 mgrkg or 10
prL %GH%EEH(}[, Q O(}.O‘lgke'?v?eséﬁgos lory sﬁr? bBMvﬁ{nSAsMreﬂ %@'ﬁqb@@éil flux after
ma/ka: (i CRBP IO By 0" 1 genom ¢ DNA Gonpl erent % Lo the . ered
electricalriulg® pHimuiatien fe/ri0 seeonds Tidrys BT A2NGr AMUEOYCRY YaRTAT Voo
intraveGt@bly Dl ateys el b slegridabmise siylatiom CY exfesPEeinfsdotal AUC. X axs .
represdnisAR/ing oS df Bnibbdy0GIM th indigaeds y u@loe pdriddet"ShdighestFhic $.001, as

‘comparléc? %ég'fgltrniﬁlﬂ% gtfatgwge-@ﬁaﬂ(ﬂd Whind Enel il ARBVA b AT ruBpi6l ednipakson test.

regi on of _an . nagl ohuf i eav. wehi
Thigwre §6cs @ YV @nghiss °Btge SR EPT \% g‘"‘:‘és(te% e ﬁ & E‘ . E}(@é? 1 otﬂ VoS was
administersintrasertoudicli. v ehes B4 howrs M3 Ga¥e Pelve Nsore ﬁla%fﬂqab%"ﬁsgt"{“ﬂf’é"’"- Y axis
represehnfs t6t8l auenxekis BpresdAAOBY otzet ofanttedyG1 io trag/y” M g legerithmic scale to
dtam¥9F¥’ the human 1gG heavy chain Fc regiaon is usually
€ defrfed to stretch froman anmi no acid residue at
 position Cys226, or from Pro230, to the B
car boxyl -term nus thereof. The nunbering of 'the
residues in the Fc region.is that of the EU i ndex as
i n Kabat. 25Kabat et al., Sequences of Proteins of
| munol ogi cal Interest, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, M., 1991.
The Fe region of an i mmunogl obulin generally
conpri ses two - constant domains, CH2 and CH3. As
used herein, "Fc receptor' and "FcR describe a
receptor that binds to the Fe region of an anti body.
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30 of the follow ng: inprovenent in any aspect of a
headache i ncluding | essening severity, alleviation of
.- pain intensity, and other associated synptons,
r [ frequency of recurrence, increasi
W&%ﬁ#ﬁ’ts{/hg%f life of those suffering from t‘hﬂyﬁ%gbgg%o 15’1:

and decreasing dose of other nedications required to

treat the headache. For m graine, other associated -

SYFRgire gsshows dhe mliect obmﬁbqﬂv muTEStﬁc_v ingrke). cRIBN4996BGaar yehicle (PBS, 0.01%
TweehO3b) bh 'ﬂ?e’ chﬁﬁg ir> &BRdtdr! oY Q%Mﬂ&&nﬂmigﬁ@w% e[&&;ﬂagﬁeid stimulation.

b N & 6] &%l point 0 minute
e 55k itk Sl IS e 20 816 p0 e
 after g #éﬁi"ed?s”a?s@ &hﬂeqtrﬁ@ S%‘?n ‘ﬁ%?@é@@'isﬂ’?g]{ %xélsr rgj?resregta c %’ in diameter
of thémiddie miehipgeabartery ter cleciral it $towiatioaniestingdiigmetes prigsrogdsdo 0%. X
axis reprRSlAGIRG (hiRltdspsReeticaniulsh BRdREdTE "TRANSesER/0.06, and ™ indicates P <
0.1, £4UG 2y §6 V&idel yosw (N afefhd R W whE ANBUR Bnil @Rkts multiple
) 'fE{)r anar or- anount o fe. g., exposure to) other drugs .
compaf@n 8t t her api es general 'y used for this condition,

i ngguot] rowsftior effest afwalying deseyef entpdyds? (1 malkg, 3 mg/kg or 10 mgkg, iv.)or
vehicd (By'S] @@ % JOkanoN6n th@thahdel ipdizmeer obthe midge aiemageal artery after electrical
field %%F\Qﬁdnpﬁnﬁbé'ﬂ}@% hick LB ISR MYerdd iMGldtdisiiv.) 7Ry % ARk cal field

e

] 2["aying or “increasing tinme to nex [ [ : .
stmfefpragy S PSRRI E IR B S dh it iy damster
correspauds\P BGa K pis merepents siRrtien wigeeny” ipHitHs FskP: ed paien < 0.01.
and "&rtindicatasl P i cchdal 25 comyyeradde yehicle. tDaterwerepdnalyfadiusing Biop@i SNOVA and
BonfdrBnipb@ddgrent , and, .as such, for exanple, a "nmethod of

T Zﬁd%% {lg sl’icp ® !tﬁeee%a o?Lntigo%ﬁ%Qm ddéé%% dr Qg‘llé(é @’BQ,' 6.01% Tween 20},
T f9"8ct’S “admi ni stering the anti - anta%O{él St e duced b
adminigiarech BHFYCRRYEN (VA r24a "B RTh a1 B SIRFEEE T i Bl PRI ™Y
subcLEtiaous | igjéatiert ploneigxane | (Theky) it aneseding (reficted m&te uchhf oh 2, represents
temperdi&t difBeRte irBm toBadlingd hd X axid Rprebandi tiriechis@bured ffom the point of naloxone
' ﬁ l'iorating” headache or one or nore synptons of

eadac ans a _l.essenin I prpvenent . o !
e R ten SERE ulor | ERARYGERledipeS! o e 20
admingthFdinTSYRRPYSH (- B2 4eliopTs-RERIRP B (NGt761R '8 {17 JRyperature induced by
subculaAeaRb | igedtitri 0 halaos® (1 mafgll die snogthine tasidictad) rate. Tl (Y eXipepresents
temperdiuré Bifr@brc® BorR badiifey X X0 BRis represents i@ ruled®ineihd point of naloxone
- 'cﬁ"ncont rolling headache" refers to maintaining or -
MeHeduci ng severity or duration of one or nore synptoms
of headache or fr, e of dache attacks i'n an
i ndi vidual (as c'ﬁg&fam "%@gﬁ' il

1al | : - evel before .~ - °
t Mo iriieny diqiespd dRiEhTRYdes HRERE i (AT SRy BFvpying, Hasomotor

injecti

- symptbraa dugha@n heagiechizr @guenigpingf clggter alisedache; ¢hefisc Bepdpseqpnd tension

headabRA&ho@UA adifdividal by @8mini2Rfg tSB~indidiods a BeRkpebCilly effertive amount

| ofan%Qgg?paﬁtgb%mgtgqﬁb\ghgual as conpared to the | evel before

t ment”. . used therei.n, "del aying: t
PP 6P R 28 B Rt A PR apispeie Ky AFpoyoontis
derived ora5d or Y @ity shewn iinkgble 6. 7S inyeiiien pFEPUdes;Rstods oftrppking and
using tHése @mbedies BRd solypeptass. can be of varying | engths of * -
time, 15 depending on the history of the disease
and/ar individuals being treated. As is evident to

 Genergf TeChIYES | o i the art., a-suffijcient or si gni f_ia?%nt .
} Wi af.onventionai

dBeayaciem of i perspR dpventon hsaely. pinisse qieyise e

technidulbe df nokilecileiu dlologp gmclnding derombioant Hediaedss -(r@_rt@i_ol’ogy, cell biology,

biochefRls@Y %Hﬁ}ﬁ?uunotégﬁ?ﬁ?iaoﬁe gvmm the el@ll AYR"artd ua tgrﬁauﬁs ;fexblhieed fully In
- fiters Q.| ifidnXS&Mbrook et al., 1989
e e e o el e o SRR SRR ool ol 920
reduces extent of the synptons in a given tine frane, '
when conpared to not using the nethod. Such
conpari sons are 20typically based on clinica
studies, using a statistically significant nunber of
~subj ects. "Devel opnent" or "progression" of
headache neans initial manifestations and/ or ensuing
progressi on of the disorder. Devel opnent of headache
can be detectable and assessed using standard
clinical techniques as well known in the art.
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'Vectorsh@f Vprels G

The term"km ", as used herein, is intended to refer
‘to the rate constant for dissociation of an anti body
fromthe anti body/anti gen conplex. 30The term"I|<D",
as used ‘herein, is intended to refer to t 181
W‘éﬂ’ﬂ?’f’?“ﬁ?’l um di ssoci ation cogstant of an BErm0si0s1s:
ant i body-antigen interacti of ' As used herein,
the term "vasonotor synptom"” is intended to refer to

Cold (‘SBFHB Ha@aSPES! aligauddatideasatibdisalM.brSainet. i 196U tethodsuin Molecular
Bmlogy ?Iu?l%‘ia #’ljegl Etgldaéfby Reafdaphendebbskts.&8ScélisOéd | 1868) Academic Press;

t, f
Animli Gl (Galture ?mslgwg; &3 4@%@ Iél?rg%cgg'bto c'eff‘§J?ieﬁque EQMA (1.p. mather and
P.E. Bbis0tsd998), Plenum Pratsi [Celt gnd Bssde Suliure Lﬁ@fﬂé&*}!{ Pgﬁp?daws (A. Doyle, J.B. -

GrifiitRe g 1.6 SN2l Seds.fl agessesBR U SWildy anil $ues; Mathddst ineEnizyinaiegy (Acaderic
Press Y. %aﬂ%@k d Bl RFimdHed) ﬁ‘mmgg{y r(@magu} k1 ©I ), BAAYKGliIRES.); Gene Transfer
S Mfm;r L ep! gﬁ hédgg 1o87) '&Frerft' Fb?c]&ols ANfblecuter

ecogm e

BiologyplF b civeubeh & elirasanéB7k Abod(e F @Wéﬁsﬁtcﬂ? %%FVZP é'\"‘l’”’s o5l e,
1994}0 @Bﬁérﬁ Prdltgoisfn Immsurthdie (.5 IKoligaf elLalhpdsg , 198Ut >Frotoools in Molecular
Blol g &dhs Phoo emﬁhdbﬁ:tobpm A Naiiewsyl BideR. TraveMD1997); Antibodies (P.

Finch I1 %s(% %?q% ? Q:I?eg C-%A?ra& ?69 8§a]c§ i[rjmc%t? 2d. ARLMEERO d§88f19§9), Monoclonal

vas
antlbqglnag agﬁg@pt apprReeh (2B FrSﬁnd r%n 8@% w?{veglqg Press, 2(109) Usmg
antibddie@a bilatgratyy manesidBitHarigy and 0. éa@t (Co't EringdtFet bqboratory Press, 1999)
The A&Mﬁ&ieg’m Z8niTand$ DheRAAEd ¢ Héreod. AcadeinirRaibiisisrs, 0995h ot
['ushes, in an individual conprising adm nistering .to
, the |nd| vi dual an effective anount of ‘an anti-CGRP

DefinfoSagoni st “ant i body or pol ypeptides derived fro h

5 &t alh;@ggv“ is|an |rgntgpgf@qulxrhl§ﬂ% caqqqg of FRpERG PBCH’IQ PS{FI’% such as a
carboflyckdtd, peighublentida ied, ipolyreplidagete. dtonioh o I¢sistage apt@gru@pqggltion site, located

. in thel VAGILHGBGE Hthe uﬁﬁw%flbﬁiﬁh Rgedulze Ad Qv HeRR e tain encompasses not only

ntact z{)glyﬁ%pgE%{I,r,.agoc?onangant 58S LuPdS s&%ﬁ&?’tﬁ&% f%éﬁﬁ%@?&b SR8 E(ab),, FV),

ettt T 1 Sl SRS o 8 aomsin
antibcalias)e Bificeartyi atieer anpdifient copfiguggtionagftthe leﬁ’g'@ﬂ?ﬁe that compnses an

. antlgé?xrﬂédog}ﬁl@bf sitel G BntdB@L ikRKeCSRAogy ¢flagy dlave.cnth BrgPiav prdeM (of sub- -

class Thar @%d fars @o@ﬁ;’ 1‘16@5 ﬁ&t'b@%f arﬁ%ﬁlédﬁr lcle£), Dp@IibiHg oA Ghe antibody amino

acid %Q%I@?ee‘g e é:ﬂns})apto cg%na a\ o‘?‘ s he gSns ﬁ‘ﬁﬁﬂng %ﬂ\ts chf be assighed to different

classgsn Jherk @iedive E‘éiﬁb‘f'?%‘?srfé '"é{’ai'??gr‘ﬁ uingy Fggg'abolg% hlggl 0415 ggevers of

these @fay Bé fugiet tiviecdammsuntiassés (matyreak ¢.0.0CRR IgF% [9§819@%: 19A1 and IgA2. The
heavﬂ:'ﬂ&h Q&Q&ém’ HonfRPE TR ériespbnivid fie alffelefaddsseand iadahioplblia are called

e Ul f O ank i d u idndl Q’ﬁé’é—dtm
aipha,agegtﬁ,t eé)s on Pam(ﬁ' aBS n%atrésg&t\n:@a %hﬁtb ?&é&#&;@%ﬁ agom St Sensaonal

not [im t ed
confi Qa'ﬁt!P"NSfA?I'f’BE?"t "lgé?esé&‘ﬁ‘ 'i‘°é"° 'ﬁ?ﬁ et and the at .
I eas,{sed)hseeiadmonqxc@nwanwgﬁtrefelgrfo@é Eif‘&‘?ﬂf’bﬁp’iaﬁﬁq |r9m a population o
substéthm MHofmb@hedls dntiddies, LilRe the: andivideal gnut@nes igorgprigiog t@n BRpgltion are

sdent:cfaﬁ TRQ tgéo% B%sgéliematdalllv-gcc@llnk@w&am Ithdt r}ﬂéyV bél padsent in minor amounts. -
urt i

Mono%i% bOBlFS gre?_rp 15 %eﬁ;f % { elgg} |rﬁ§§§) Esgamgtr a L geqmc slﬂt.e Furthermore, in
contrasionipPlyricing! et pfe%ﬁﬁatlarm whighdppically, inpl Eﬂ?o‘i’f%eéef%ﬁﬂ 'BOC{‘}'E d:rected against
d|ﬁereﬁmeﬁdrrﬁlh£m (epiopesi Glachemtriagiorfal @tjorein dsydingfted agRinsth aingle determinant on

' the ant| a%ﬁ@mbcﬂf P dnSdnal" PlicdsQRiRrakieng e dndisddy Bgbeing obtained from 2

subst%q..any H%gc}éer%()%%gﬁglog ?f aﬁw&%gesd ok ﬁé rt@%]é &;ﬂstﬂzfed fé ieﬁtﬁsr:;gff&iﬁ:t;: ::
the angipag; BRI earpmyar Heihers £4r PBMRIF: é'ﬁmwsﬂﬂﬁ't??g%“fea 9761 'nEo

with trftyesérft infentibrof@ayvizerage Yy e hmrgm@ethqﬂcﬂrg@pmbedrﬁy %{Frr‘?@d Mitstein,

W th or without aura; hem plegic mgraine; cluster
headaches; ni.grai nous neural gi a; chronic headaches;

t ensi on headaches; headaches resulting from ot her
medi cal conditions (such as infection or increased
pressure in the skull due to a tunor); chronic

par oxysmal hemi crani a; m scel | aneous headache
unassoci ated with a structural |esion; headache
associ ated with a non-vascul ar intracrani al disorder;
25 headache associated with the adm nistration of a
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addi ti onal agent useful for treating hot flushes.

Such additional agents include, but are not limted

to, hornone-based treatnents, including estrogens

and/ or some progestins. Wth respect to all nethods
described herein, reference to anti-CGRP an

WPERIFRs al so i ncl ude conpositions conpﬁ?%ﬁ%gﬁgﬂgml
or nore of these agents. Thed@- composi tions may '
further conprise 5suitable excipients, such as

J@%%&QSCQHay b@%@éﬂy@@oﬁ!bﬁ%ﬁ DR %Eh%dd J064 2eBdibed in U.S. Pat. No.

(Bt Re pE  etel LeEE LBl Sl 80 i
techoigheerdeswihedsin vicoafielty ehat. 1180 Nattiret $484b#rBTH for pR@pPle. '
antdsSEdiRra) t'tﬂﬂﬁﬁih&ﬂ' aribddid3ashyt t6 And)E nardilinih $4.¢ meitne) entlbodles that

are g;geﬁfg? gflu%ler% Jmmunéégr%baﬂél II%HI i]io %l)i.ﬁm c?ﬂn‘is or ng%ﬁe ld*e%opfeuch as Fv, Fab,
Fable (g oeathef @@eﬂﬁ@@“ﬁéﬁ"%ﬁ%‘”‘é‘?@fﬁ% b"?“?ﬁ) 8ﬁb@afaw GipEa! sqgyence derved
frond oRinbinag inbuinodisbulie Aot the stostataiteimahizddretitiodieh e quen immunoglobulins

(recg)‘éﬁﬂ Anﬁ@ in ﬁﬂﬁﬁ) Feldiatng!rém d &ﬁ%n@@@&érﬂﬁﬂb%gﬂnﬁ@DR) of the recipient

aro [eapesh RURTER M A S T RHON FREen O S0 gl o8 mouse, et o
rabbit riavisy tha glasired gpgoiicitit pfgnity,oqﬂd @olﬁxcal adivigy. H@,|sgf§e @ptaws Fv framework
regl&p(ﬁh] @H&@&b‘é of e WainaMNimiRsgioBuiPedré Rfiaedd Hyco®espdiding non-human residues.

Furt Fﬁm amysGul gnzzedl %Htal';o%g%aptcgﬁg@e'reéu’g{eg G 'éfeb{o%ph&ﬁémn the reciplent

U't aneous d opfi
antieely Pt gy FPaItes GRS RGBT SEERSSSS. PYEPIRHERS, o frpprpine and optmize
ant:tboﬁh pdridtrhadbe. Oih gbgpd!.abd hurpuizessantibtiprivili cgmp@msgtwtemmy pikof at ieast one,

and i%ﬁ:télﬁ/rﬂrvs , vaﬁaiﬂe domal, ﬂn rWrﬁcﬂ\éﬁ o2 H@os&qmllﬁ I bi t8d COR, redidns correspond to

thos[a %?%Zl'pg‘lﬁ%mnﬁno%&agﬁn récﬁ ub&gntgl 1'% a(ﬁ %ﬁ!h'f %ﬁ ! %long Erg those of @ human
immunagiobio iFPRSERRB §PIuERIes THP é\uruewlanvwv P Lyl pypprise at least a

' portlb;h Gﬂhndmfrﬂﬂdﬁlﬁbﬂhloﬁﬁsﬁant:&giob er dhimadciFt)y typiediiy takzefch awran immunoglobulin.
: Antléo\égp Wa%'h%\?edﬁp o} Aﬁ mﬁ@rfbdba% d%@é?ﬂﬂ!edi %16\%369%%572 Oter forms of humanized

Itutlon.

I ve
anticgFe A PR 5e CRBP (e 12 4 Shva 1 torors 5 PR b rospect o e
origifiad Bmtibbat ivbich anailsa temEE®prEchr deseCPh ierved frgm” Pnerpa Mo @RRs from the
ong@auaa,ﬁgml lized and mlled powder. 20l n one enbodi nent,

an,antls stein, %hééd fnleQQdQ(n L 1b@t§UT\1£Uin§t§rf %ﬁun\ﬂ'&ld ‘sequence

site- specl t ar et ocal %I sc ni- C&% na anv of fhe
COWQERQ{H‘[BP é% thgt ofsan @’“Q%qu?qu@dol?y 7 gFrﬁ%‘t %’Hj BAPETTT elﬂ/ g any
techii@@k Rir qiakisg huneah wdiovdies knows ini thepdrbentdighloseddefstt  T§igdpidien of a human
anhbgfiy {nagde@%hbo@@eorﬁﬂtsﬁ@ %f‘ Ie§§t O%Btﬂuﬂgz@yte@? ch&® dbiypeptide or at least one

‘- hum?mkﬁ%ﬁ"\)(nn@gy@ﬁﬁﬁa suc examg H? %ﬁ 'aﬁ{lﬁgf&ﬁ%tng’nﬁ nﬁm it Cght chain and

humaeyy heRyyschaig grolgnepiides. ai—lumgbod@ﬁ Gt ke PEgriycaskusing ¥arigps tgshpigpes known in
the arlTPhank ahibediklen e Symsi irﬁb@pﬂﬁ:sél@cﬁeddﬂ:ﬂf & @haye iithiarve vhere that phage

nbra»k#,%grﬁgstsb{ﬁhmaﬂr n&ﬂoﬁﬁ&é/ ?@Bh LCAt h&ye, N%ﬁr@%tecﬁm%gy, A@0o-314; Sheets et

ent

o, B ENAB N B 518 P HRPEE G i Tt . g 22791, ok o
, % ago Nk tBickn 2RYEREY. nidymaneanibediest ean alPibsi $edeapy diroducing human

mmtln@ 1§I52H|$ 106816 dhrBaBtiSanihdle @) InhiccGRiRicA Hea@@tyefbus immunoglobulin genes

| ha egaﬁ%%qrq%%{fra c\émgi%e@%%g%& ejti'lﬁs(.j Oxﬂ)‘ra'c?atch |s|ogscg9é§?n U, S Patent Nos. 5,545,807;

5,54 p#ar BBRRsA251 D8A5 WO LT8R @pr}:ﬁ METREP yb@e hHman antibody may be
prepitéd le uﬁmffrﬁﬁzm# iainta0 r'es lymPhaoy teR tretl prodedel 3n angibedyt dilgtted against a target
anhggﬁ(ghs?'l' §g%§ho@ggs %M&éoﬂer&@ﬁorﬁﬁﬁ md@ﬁ&’el aF rﬁayr Rl@bdey @hMunized in vitro). -

See. 3. S5 BEBPIP AR Io8 e EeToet B S G ok 7 BBy Boamer o
al., 1eXaimphmynoh 4@ xbispPErnd uénpgﬂmmfwawaa consi st ency,

or act as a diluent. Suitable excipients include but

are not limted to stabilizing agents, wetting and

-emul si fying agents, salts for varying osnolarity,

encapsul ati ng agents, buffers, and skin penetration

enhancers. Excipients as well as formnulations for

parenteral and nonparenteral drug delivery are set

forth in Rem ngton, The Science and Practice of

7 e o o~ o~ %
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25 dosage. For exanple, antibodies that are

conpati ble with the human i nmune system such as

humani zed anti bodi es or fully human anti bodi es, may

be used to prolong half-life of the antibody and to

prevent the antibody being attacked by the hagst'
WORARE489Y st em Frequency of adm ni stration HEWOMOMISI '

det erm ned and adj ust ed over¥the course of t her apy,

and |s general |y, but not necessarily, based on

grﬁer&p “Meolrern? "@Eﬁcﬁlﬁﬂ | QARG RhiieMBld ‘WERF" @dfers to any form of
neadac e%j(deoégﬁ{ re%l@gat ?e'aﬁg%rt of the:activity of CGRP. For

ous r
exanfplzl CGRATIap he 0 CEREM ;}c@@RPAamea@ewns@G%?wFib%a@wmﬁﬁ@han species of

natlvpgeqﬁg%%ﬂl’aé§ huMh | nige, b eduaie] M0 Sovied devi ces for

?ﬁAl%ﬁ:\éécEﬂB%ﬁ‘S tﬁ%n?r%dccér«eﬂ SRe @{ %n&gwlnle&hég?%aw bermed "anti-CGRP
antubadyt‘)agfgmtg fn aﬁ@@dddw |s,ﬁﬂ¢q5 @m@& CFRR ?ﬂ?d" %B’P‘P%)%’i‘ ﬁctnnty andfor
dowdsfi’&rﬁ/péﬁwﬁh((‘i) mimtdtanyecdrFesigngling € An @nteCERP andagenist antibody encompasses

zamhbc)cs:i %E tﬁé’t}qg Qteln%BSrﬁ% ppials %&uc@@ﬁ%ﬁ’udﬁa@ts@&ﬁﬁn&}) CGRP biological’ activity,

|ncluq5p||g ani:ﬂa‘n p@@@@yse{?ﬁdgxggﬁw gggz Vfgiﬂ%‘ n%ﬁ&[l‘g?s%c%étoggﬁﬂ%ea%dfor elicifation
of a @B@drfrespansy toECAR BMPHIPGERPthE PIeagH I‘T’I"%ﬂt’oraﬁt""f'"cﬂ?ﬁp"cﬂh understood that

the térﬂ1d IAREBRP Ghtabdh@t EhtBEEHS Qnd‘o&ﬁa&é&s &ibink @wasidusly identified terms, titles, and

' funct;ga%' Sglﬁ ﬁet? charﬁcﬁr:{tlﬁsa\nhez?%& ORE E&@k %%Rﬁ"t bt&éﬁldapélﬂ\)ﬂw(tﬂcludmg but

resent 1nv

not liitadl i s e e mediate 2ot aspeft @frq%qapléq,\,tor g @ﬂ?ﬁ%eﬂ'ﬁs oF th? 9 ological activity,
are s@%ﬁﬁ@éﬂ? nullified ictrbased, e naitrelized & aphyxearmig@gﬂqgme In some embodiment, an

antl-&%&dh tég%nzst é"fﬁ%ﬁiﬂ Bihad EERP Hﬁ&ﬁ%n@fcdﬁﬁ%:rﬂ!ﬁ@t@h SIGRRUE@ptor. In other
embqgmﬂﬁe{agpaglﬁkbﬁg rwﬁogg r%’Js a&glﬁﬁ ‘an evgrg;' %Etsvgﬁo%t &r 2 CGRfP receptor :

Ironers. mnistration

aamsammtm@Rmnamrwg@ﬁlP%esairﬁan h?fﬁ'? be essentially

40&@05%“% 1 R¥mA @i ese *atibeig @Iérareodswfln’tellcmgmblyn@yefer to an

anti rd Ve ositnthbers &F ANet PIRbEI7and ATCC PTA-
6822?!?@%@m27;;%4§§]§§gj 1é ggo%gfdgzé% F’ghﬁfh&m vanaq)gje re@gr?s ) shown in Figure

5. TigUCHM gortidne bbangbaain &1 dif¢leding thhiarﬂgd &pkpt §PRerare B‘éﬁrﬂf"@a"‘ca“y depicied
A5, el fRgnucbiidBs Efioing f hbdVg andungit abinesriabevediosiangshown in SEQ

ve Il g

< o e A RRPHAS, “lopRagide aw%fi%eaf&n{’frﬁewi%”%l%t %a&“a“%%ab‘y herein to
refer &dolyhed\of amyio btﬂ):{sp:f esgerigth. Afhe [pelaaer meg be fieear git branshady it may comprise

modl%\ﬂ%mrﬁ)t add22sld it REEBe mﬁatrrubt@cﬁﬁi néPAHiino &didsl eRBttedrisvao encompass an

ammcb@c:t?”%rglgrgﬂt that@gguregrr Imodl% ?dhnahf) a!QnC{T%%&émﬂmfbg%}sﬁ?@a&\sulf ide bond. |
formagien, iolycryletisn, myaﬂsea\ﬁ@ewéwﬂm @\W%{Pyonaefﬁ"xfmt{‘?féga“tpﬁﬁwwa modification,
such '&@tcoﬁ}ﬁbéﬁérﬁﬁlkrya advbiegtcompatenplserincludad aviliagendeginition are, for example,

| % Gn QﬁnnU s6d (ihd’hdﬁ@ Niot B&irpRMNunnatural amino
i S Pty
acitsqflEAqEiel 8¢ oM TERAHIE. MGG Bt c b Yifgreod it because e

polypbifikibOutitiginGORR sgnlisagrburios B artiggdyb e ReleREriidgn CRIMGPUrSE Aigge chains or
assoddefhhg directed to an CORP (including an 10

an%lgiéﬂsuﬁ ot%)gDI e%w[e‘?co%k_&éeca%egsbeh nércﬂéﬁﬁlaéﬂlyc h@r@fn refer fo polymers of

ound
nuclegtides of emdengﬁh amb@dm?f BAPRARN e@%t"f‘?)f;g%?&& & b&ndeggﬁgm”c‘e"“des
rivoniéeidBiles, eme@ﬁeﬁrmblb&ldeb ion issean a@ERANeinaTkiagn emaniyOlREirate that can be

:ncor%ogaﬁgdg fn ga%@%gy pNADr ARR po%%s@ntﬁxaﬂ&%t@éotla@trﬂapQ:dense modified

nuc[eptﬁig@ sg@kq?énqtlyiagﬁwgﬁﬁég%pgﬁelr%g e:][%r%?sep% mo&ﬁc@: c§1 to the nucleotide
structerefneytob irgpagssbetire briniterayesrotly ofvwmoameu tling seRIeRA A fysRddes may be

in Fi
D Ni? Frgfﬁ(}) l\@g g&n {]Ijh?. Eﬁa%ﬁc’te??atlgﬁ& DEs 9&&&@@ in t@*ﬁﬂaﬂiﬁ!a@n d/or

interr@ed d}%o@-ﬁﬁdeo@@%@mﬁfﬁ%ﬂgom b&{nualBhtidb aely besiRikr imddified after polymerization,

accor-dance with t 15 present invention are
prepared for.storage by mxing an antibody haV| ng the
desired degree of purity with optional

phar maceutically acceptable carriers, excipients or
stabilizers (Rem ngton, The Science and Practice of
Pharmacy 20th Ed. Mack Publishing (2000)), in the
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35Suitabl e surface-active agents include, in

particul ar, non-ionic agents, such as

pol yoxyet hyl enesorbitans (e.g. Tweenn" 20, 40, 60, 80
or 85) and other sorbitans (e.g. Spann" 20, 40, 60,

80 or 85). Conpositions with a surface-acti Rittoo3181
WRiA % Veni ent Iy conprise et ween 0. 05 andi‘g’gﬁ
surface-active agent, and can be between 0.1 and
2.5% It will be appreciated that other ingredients

such 98¥%y BshjLRekA Ghith fa08befgEdtRipenenaNDth¢rdypes of wpdidnations include, for example,

. Bﬁ rmaceutical | £ & MRS nBSeotifids VRGRASRAGY, internucleotide
cap BT OE IS0 TEIbs 8318 25- - Syitable

modifealiohss isopls aprafPr LREABRIR pRPSd WIS iuﬂéﬁar@ﬁwﬁ’%‘?a@ﬁsaﬂ?‘;’w ey _phosphonates,
phosphy@bdt@l)| eptbathoamivdias, omarparsaiesh gl) and - with - charged. linkages  {e.g.,
phosql_hm%%g;I\Ahogpﬂ&ggmogt@g,_'EM), hbsR@btaalhg eI choieties, such as, for example,
Sl

proteigs %@& %@gé‘ﬁg%" t%?(-!-r%,?g,% t je\eégsi' %gp%ﬁ%e%n%)gﬂﬁgm?%tﬁ, B8 with intercalators

nposi tion. or

(e.g., dctidimen Fspraleh.yet.l, fesp @gtaaingsc@plgtgra 8- PR ragrggca\_fe metals, boro?,
oxidafRYREA8 &) thoSatdntampralgiators, thosd wittsmedifiedi linkagse Gegealpha anomeric
ol 1y C?r n O\iNI | S ﬂ’logtﬁ or%slaf tl’_@%l ARticBiaelsy.] BOrfep AR EF the hydroxyi
nuéleﬁﬁﬁﬂsnfﬁ %_()f ﬁsg %I tf?la l{nh ap %S_:rphol Ieﬂlrg %ED.I 9 by @Qg honate groups, phosphate
groupp lewstne i Pepsintlis thesgaseaAY RRHBREHRYIT SITY orY Eoybearn. A
groudsﬁﬁbttad'ﬂédﬁy stemdardvatoisctingl drous, lof aqﬁgatgirjg peeparg edditiongldipkages to addifiona
nucleidlE or %9;96&‘3'{11'@5&%%_ S8 tbﬁapa;ekd ertle sTo0d 3?% eH gq: teehasiphorylated or
& REIPATASENPLIL e ids] ' B8 Nother hydroxy
substga?g?vg lagur@ﬁﬁrl cggi;agﬁé;a%qglgn%&k%%g lo‘i’%ong{]t A %@Ht . 20%ier N ;oxys-
may add be dedvatizsg gxﬁﬁnggrd lﬁ@@%@ﬂr@pﬁﬁﬁlé'ﬂf&o tc&ﬂﬁ &2n %go Ly talln anak ?quus orms
of rib&Rbr Qé&%fﬁb'b&esuﬁﬁb tH3E ap Igertaanp =tows énthe art, irghiging, er axginple, 2'-O-methyt-,
2"—0—$l r g’l—fﬁagr a l%-agdolrgfﬁg@ chbécyEllcrbugeﬁl%ﬁaIE@V €-znofablid sugirkieepimeric sugars
4nge or 5.5 10 8.0, 10The emul si aQn. Lt QRShhRRses, acyclic
cuch s ISR, pHBERS P PRER® A ORI Aol Lt
analog$ bridelsic wictehsidenanalas pich iepmethy! rbpRidee GPASHH SIESPIORRIPUBY S nfeges
may bS DHREM bPklema@BAINRR SR, | THeES altegiaieelinking amipnincleds, but are not
nmiteco',moﬁ' ch' e(?f\?ssvg]:e(?erin LRBaAt i QbisRLy by SBidduaddion Pig)s | (aftoate), (ONR.
L8 PPEHE SN °SUs Pens| ons in glar ceut i Cal L Yo i independenty H or
camiate RPN BIORGUEBL e JVOATIL SHIIERCE G FREsend M ¢
substinh@r eofnsusitliep aiigier1s20 dheptibriaiiuFentaningse pler (-O-) linkage, aryl, alkenyl,

cycto&@mgc?é& LS ¥ CASiaRiifkagddiih aRbipupbaiceaestti idakiday The preceding
accept akﬁ ,

'€ exciplents as set out. e 15 _

descr@ﬁwlﬁéﬁﬁ%‘,mwgleetbdﬁ%ﬁ?ﬁ”ﬁ ?%nhsel%gf e agm&%}!\imls%hg r eg by LBE . o he
orfalvadablerregial” of @'gmtipg:{ydgf?rs i {he daragle rqa%@a?f tibe‘, an 9osd¥ el%n &

variaid fgih of 0 BRBEdy! he@WSchian, @ihefamalor ip combingfios. The variable regions of the
iegé's?,leéso}{siﬁ&gﬁplf ii{frlldeﬁlgﬁﬁééﬁiﬁg :(J?)rmﬁné@%d Ib? ke wegiementarity
ceteralhingca = o e KBHLTS LIPRG R0 Shsr TR @n%&ﬁ%%@%%ﬁ” e e
togetit@ih closaTRpxilly BY thecFRsdandy vih fikec EDRBIRT the ificpphain, contributs fo The
fonnel;g% 6f it bHRBA-bIRGS] i\ apiveSiedr Bhdbs sratabiieagt twadérhnigues for determining
CDR%igEIr)iu%d é’q%goraéﬂééégé‘ y: %IRDS 'F‘;EB%%\S ueR@RASIky GBS KaB ebal. Sequences of

0 ; .
rerera Yy or nasal 2 S
Protethe o an{mi@hlngg <1 Jath o4.119%F Ntk reBdes o Healte: %fe{hgéﬁ'a_l MD)); and {2).
an apPRIBEORIsk@brecrygdiiographic studies of Bitiagragbaly spmplexes {Alfazikani gf al (1897) J.

" Mole?r,:a%g %gip %g%gg%)x\en/;esl dds%éﬁé@h,iaﬁmﬂméﬂefeh@ OBHs deifk@8 e sitherdpproach or by a

oitatonot bh POLEREER ased on subjective neasures, such
COmDAEHT, cterization of synptoms. For exanple, .
ni A raanstt regipn’sé 2 petipadiselrsia fegoesent rrgiop 8 {?‘S\ﬁl‘t}?adrm‘gﬁt chain of the
const‘éﬁtirégd’niﬁﬁthe éﬁtib@d}ﬂz‘é@@i&aimeﬁtﬁ? Ial%im}egrﬁir’rmrmmeﬁm- | asting 4 _
to A St p i i@V UA6H HeranbyaBbly herein) to an
art gqltggealﬁat grie)nere‘%l llpgn\é? Rrspbiifta yOA; (¥ 7

' ngd. . aqaravati on, o Hilsuch specific or
antivetybr BSpARICGTS s NEY BROLE PAreST ARREPRY: ¥ SR ) uch speot

prefeRiigal ®fndid) eref andol vaai kngwis e o1ts A melesisals GRIdVig @ity gpecific binding” or
and phot ophobi a or phonophobi a. Goadsby et al., N ) o
“Engl . J. Med. 346:257-270, 2002. : Treat ment -
effi cacy can be assessed by net’hods well-known in the
art. For exanple, pain relief my be assessed.
Accordingly, in sonme enbodi nents, pain relief is
subj ectively observed after 1, 2, or a few hours
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anti bodies, antibody fragnents (e.g., Fab, Fab',

F(abl)2, Fv, Fc, etc.), chineric antibodies, '

bi speci fic anti bodi es, heteroconjugate anti bodi es,

single chain (ScFv), mutants thereof, fusion proteins
WiPIBhsk@o 15 an antibody portion (e 9., 2 9fiBidsomss

anti body), humani zed anti bodi es, and any ot her

nodi fi ed configuration of t ié i mrunogl obul i n nol ecul e

that conprises an antigen recognition site of the

“prefeldhtihl bREingNiIC iehdts bl AsocialR drd fguddty GRFYbAEY, Aith greater duration and/or
with\é?eragaﬁ?{ﬁ ﬁ‘gg{“@ % %r‘tr?u(gﬁq 'c&lsorflﬁﬁnt%rﬁh% tr?ragl lclﬁiii]pslg‘sgngM gﬁ%ﬁ%igeg%egg&tsﬁbstances. An

and coval e

anifTidl - sReATOBRICHINGS, oREyerETentAYbINGE Lo 7 roet Fitiieds with grealgyatinity, avidity, more

readiy, /O Witlg §rBatéd Medtiol thag it indsTer dtoer @ubstinesNi Foe éxample, an antibody that
spe&ﬁ&%.l\ bo?%i‘e%e?gmialﬁ% s $PIBcRPRAGLEIRY, ﬁﬁoﬁfthg{‘ééﬂdsmpitope‘ with greater

anaY__0|st anti body is a nonocl onal ant| body. onEe
afﬁnéwgtfmﬁmeg?aov'h b Vi srsaS" AESRDARNSt Do B%ﬁfy&ﬁi’jﬁ epitopes or non-
CGRRuepinpese d.is 4lsp woemetoethiyoeidingrihis defintien thatt foibrxeipple.gan antibody (or mojety
or JEJHU@E that Rp&:RiRy evRdiremalySoindshe ARkt tafdeRihad - 38 Ndt tspecifically o
e SBHRCAN Py SO 83 TEaEld i % Bl o
necesgat (FWe (Fiheuds rit’qqﬁpglu@g‘(cyfiv% Binging- ngially bybpgt necessarily, reference
to bihdiigfieant Preferenfidl wadingr , i n sone ermbodinents, all six '

h i " - i o i.e.

Sl R A B R 0 g e
contgRiPAYBTYE PEIFAOH TR ShhAUe SORRETN Y 1958 S Rty BRE Sreferably 2
leastf8 % fvee, esyeferhizly #t lapalr R AIpke. r egi on shown in Figure 5

( SEQhbdP BiPinkludansh inBigd@ntdr a6l ELIGRAKER ke bObr hdtebeen a recipient for

Y : , ) I body conpri ses. .a
the RieagNY RIENQL BRRSESEHY bP SYPRITEY ISeUrR! 48 MarPRYPHY1oh RgepwYF BiYA complement)
to thehwiginal paienteei dbo ¢ cailrdlyadcidental, aasiherdredutataneiAhosk pell includes cells

transPQR irERQHh TR B} SuciebiiesF o i idRhidhegi on i 82—8_026nbdi-fi ed

as_descrjbed. ip Eur. J. | nol .. (199 5 PR

T B ARIBh® R AeFPORGU iy it cran. e
"Fe regipst’ meia b¢ @ natie seagg B9 §SRaign on avagert Ef regih obiihaghities boppggries of the Fe
regioAItF b @ehuregIaRin Sesy ahdrunmht Reawy raivan igd Y@y clemsEambion is usually

'vec_tfr E)} m%ﬁ&r@gﬁ? ﬂé%grg?ohcg%b%ﬂsf Eg&‘t\gﬂltg E}glﬁbgﬁﬁgen oﬁasﬁ@;xé _I%st cell, and

. deﬁn%% 9&5%%6%0%%{ .iaﬁ iaﬂ'ﬂ'lot &@l rfeQdeeoéﬂ’i ﬂ&ginéﬁ“&?stz:lz@ 03 mﬁ%&@fﬁ?i’e the carboxyl-

bR TR DS B A Kt S b

“Kabe @t 216 15B006Res of| Riotsipsrel enhdetioek Intesest, t5e Edritublrolgalth Service, National

InstitGEN B HeSRS BatheaSaNison eghart Rfiod GlA IAURVGIOBIIA Gehdily comprises two. -
' S{agtldoo%\d Fg: a%g\&hgns: 35E233F234L235 to P233V234A235.
ConsER _s_{nllp' ot hgr enbodi ments, the constant regl_{don- IS i _
- aghyessyemnedorarerir anfl ke 3T ® S37PRIP 1B, DR I BiRE © region of an
antibedyb Otie pefeted Féfis acaihetsantencedyiman Filt Mgy oo sydreiéresd Fe fis one which
binad i Ig@kﬁ'ﬁ#b&iyyﬁa\ gﬁ%h@trb&; o@%nﬂfkﬁﬁééqﬁcflﬁs of the FcyRI, FcyRIl, and FeyRIll
L
include- Re it o@ 'agtivabing eesping handiFoyRISg SMvhiing Fecemer) cidthamg similar amino
acid ERQERBs tha diffed PrMarBNb e dyRplksic theaitothatentFcRegieoavidwed in Ravelch
YER3YARL RA,.f | 4.peed. M| 2840 ymulBSethads, 4:25-34; and d
o RALFATIMRL RG34 598,000, k0 BB agon o o
Haas. et o7 1999 Ly (G2 Mgl 410590y AR TR G4 BE PPaRpiFfeslor, FoRn, which
is resporBipheEttn tasatrdnyfenst nisjerekigBe bshoitus (Guet pb 34, dt Imownol., 117:587; and

kim A8f 164 NtimhQsH., Flab). © The binding affinity (KO

PSRN SIS b (oL e b o B e presence o
compieiet. P sRITRRESRRNEactivalien PRty iginiated by the bindingy@fyihedfirst component of the
compRiRhit syt (T to amd@dL0N {e.d. @R aitidbdya bandiexb@withé cagbatebintlyen. To assess

nM about 1 nM about 500 pM about 100 pM about 60 -

pM about 50 pM about -20 pM about 15 pM about 10

pPM about 5 pM or about 2 pM In sone enbodi nents,

the binding affinity is less than any of about 250

nM about 200 nM about 100 nM about 50 nM about 10

nM about 1 nM about 500 pM about 100 pM or about
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the parent hybri domas that produce nonocl ona
anti bodi es specific for. CGRP, or a portion thereof.

- Hybridomas that produce such anti bodi es may be grown
invitro or in vivo using known procedures. The
Wy ﬂﬁ%ﬁ%@@' anti bodi es may be isolated from t}ema006/03181
culture nedia or body fluids,, by conventiona
i mrunogl obul in purification p?ocedures such as
amoni um sul fate precipitation, gel 20

conﬁJte%hf &Iﬁb&ﬂbﬁ&lc@c &b ¥§i8 dehisediGagsapiyiorcdtal, J. Immunol. Methods,

202u1I65é %) 'I“%';‘gé]e p%ﬁomeﬁ desired.. Undesired acti vi ty i f

noved, for exaqg# y runnlqg .
pr e@aeﬁ“ﬁ‘?f@h"‘iﬁ@?” RERSBIBRAILSARA & T el oM PRI AT ﬁequem ¢ region.
ExediptadC hfdctbrofuactiond” iintluydb e @mithge bertplemaent depestienh Sitpigxicity (CDC); Fo

-rec%pli@ bﬂ&iﬁé raﬁ%omépgr%ht%ﬁli rﬂécﬁatéd’h?to{omrémm phagocytosm down-regulation of

cellfsp@ﬁé?ﬂepteﬁ ?gl %F%Idecteﬁtgra {éggg 3 ér!fllhh%reg% éanction energﬁy r@qmre the Fc.
region [y mg;qun'@dled pitma @mgm@dqrmmrh@tg By antﬁpﬁm@g@lﬁ @orqaﬁa) plﬁ:bcan be assessed
usw@ REduS Ssdafs PBwih INFAEHHZR valRitifh suctkayibual effdcionfugdtions. '

r‘%grya Wy spe’q%léngé Htmreg%ﬁ” ?JberJHgEs Qin am)n%I J&% JEENJHQ& ld@xhi’dél't@ the amino acid

I nh tor usin unct i onal

squﬁp@ Q Eﬂanf fqgg)n é@l@ﬁtn naﬁ«l@r AeY?éi'ﬁ’ﬁ |Fg regiep erWPrdFSB grh%tg}? a01do sequence which
diffesg fréro shat of anativel ee@siaerFe(region kygdtueai at lerd woh avips tagif! repdification, yet

retarrig%{ %&E@ She effgg%ldf{]%M?bﬁﬁE rﬂa‘tﬁ@ QEU&E@F@:% iBn.| ¥Sieh®ly, the variant Fc region

has%?[%%ﬁ%ﬁ%wﬁgg ﬂ%&él{)%gu%: acr?am a(r:alen% \.(':e an get Iécq'%(o &Qc! t?le Fc region of a

parayt pRlyPeptideamg. fiom| oy oppigubeltt fftﬁr?ff@i’fO a&ﬁtSPIBﬁ@EFPQ!@ %r@ Ppppferably from about
onci®ARG 98 ahind Btid badiite®)s in A0kive degienede rdgivd oaintthe REEERfRN of the parent
ant go?ﬁes$ar1$ﬂtFE p&%%ﬁ h(‘em?ﬂ@ﬁ: Lr@i’%@bl %Bss@gg M%a@ﬁﬁloﬁt 8@5/0 sequence identity

pd%ﬁﬁi ence g qucleog
Wm@é&ﬁ‘é?ﬁ?@“%ﬁ?ﬁi rﬁ@ﬁn ’%Y"'Eﬂ']aé'd: G r?ﬁ'c’é‘ 05 ) 8P|y?68b e Snd ‘most preferably at
leasea@UESSh saquace Slediiaterewitn mowipeefge@u@tmset BREFGIng Iedskabout 96%, at

' Ieas@éﬂobt@%f aiQdast ABbAIOBS! atNBAYt 2BEut D6k Bé@abMmathehfly Meeli@l i n a

P (r)zatf eIIE:]%lf'lor and a‘ﬁ'nmd)ﬁ éz)e q%ﬁ j:ell%?ﬁ&ateg J;tol&ﬁlcﬁ?( %ﬁ@dﬁﬁ()@nn@fer to a cell-

Ut ure ternative

mqu%ﬁdympryawhg@ ngr@agfg‘ A egotweﬁ%thatsegare?s(ﬁc rgcgﬁ’@fs (EeRs) (e.g. natural killer -
(NKBNs$, relitedphisnaridomddmphageb)zretoghibe baunt iahitdyy @ a tanget pgirapd subsequently

- cauéehfslsaéf élllent'alé)ét’ cefl rADC%,San'LI QF a2 GRRELAE bEhabt &A bBlasdel®d using an in vitro
' AD%@FW&E 8%% s t?eﬁsaf [ég)? gls 4 aéenﬁu mas%% 365 c? 5%?1 Q?;y Ll%gfu! Eiffector cells for

suctnwesiags iiNFiveh @einbsisb Alged "ﬂ"@ﬂﬁ‘é‘ee}in?@l“%é@‘”@sa% @5 ‘?elurs Altematively, or
addxﬁér!al]'y aptclativity 6f thd fholesuRadfimeres naf bh kesased i tnvcrra;g lirea animat model

sucty; as%hgt Qi%&e& f C%ﬁ:@?&t' o Aoby/ PRIRS T(M) ads@sbRgs. ant | bOdy

taln r eat er a
35%@ '@rem cdgetpmenty 93. RRPHPID Y %@&éﬁ %?%e?GRPr 3355“ clinfcal results. For
purpama:r tistinveatiooteneficiabiidedired Plln’tCHéesaﬂK?: inglyriet bub Aee net liniigd i, one or more

of th@ @Jil&(\ﬂhﬁ: |nﬁ&$\)eﬁ'1@ntqm§d}g§§ec§ﬁ% hegiaBmifeltidthg iddeentrgtsevelifp ifleviation of pam

e O e R R e 8 o

of tipge suffering from thq;ﬁ@pc@clgﬁ @ng gsgﬁrea@@g] @Pﬁ 0 é)(tt@b@eglaa ﬁﬂﬁ‘rﬁﬁll’"?g {o treat the
headached N Indgiaihe, attier badylatedTfi@penarinciudé,1ut det et fihikidrig reheea, vomiting,

" and @%ﬂ%&h@:ﬁt Y htagcgunﬁ’ r &diof %%n@m NBoaGisthr ﬁﬁ%&@ﬁ@ etaf ast,sbﬁated symptoms

and he
g oS R C AU Shour L ey it E4TRkhBie, manortea o
nasaMringéstiom endoed fushedfaeanor k regi on to use during the

hu'@e@h&ﬂlgn chﬁé'n@él’%‘iﬁee(daahetrﬁléénﬁgﬁy%mredﬁlb”ﬁ@@évéhm @which can include reducing
0dgl e C 5 is
nee %g S nq unfc' ft {eer? e, %xggs?l?e %ggth(e brué?%nélsratﬂér%&@ b%raﬁpqsed for thi

IOﬂO

' condéy@ampq:hedmgufcg eXpRple nerogigaine, zpttgg_r@ergg@mlns g"otylptv'i\liasfor migraine), duration,

and/8r, B&fBer@P 2inci6dird3 Torddkbinplb, EsbYing O ; inde8B3, tH@lto next episodic attack in an
5, 693 762; 5,585,089; and 61180, 370. A nunber :
~of "hurmani zed" anti body nol ecul es conprising an
antigen-binding site derived froma non-human
i mmunogl obul i n have been descri bed, including
chimeric antibodi es having rodent or nodified rodent
\Y reglons and their aSSOCIated conplenentarlty
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35 cells fromhost animals, obtaining the gene

sequence, and using the gene sequence to express the

anti body reconbinantly in host cells (e.g. CHO

cells). Another nethod which nay be enployed is to

vﬁ%@f%&ﬁ dohe antibody sequence in plants (e.%qa1/iB2006/003181
acco or transgenic m |l k. 1Ig’bthods for expressing

anti bodi es reconbinantly in plants or mlk have been

di scl osed. See, for exanple, Peeters, et al Vaccine

indikidaah)/ 28 :s( zRQ@r&tbmd thyQthd26 Eilled M thaal uﬂwdhﬂﬁ:ﬁ@{ vary in terms of their response to

b 0 8 F 5 406 B0 e B o v
refiqais ?MStﬁ@'ﬁ t*].eﬁ"(t‘ L6563 antagpqisy 6‘8@‘3?'3{)?33?%%? A geaaféPP'e Spagiglon that such
adniifisteidr aydikelp cauee gich a hedoaion in dndidersse ngthat part@ianindieiticl. ' '

ar & A RNk nhéelagch@r& one. or more E)}mﬁtmaéﬁﬁéla%a&l@dmgér@% lessemng or

(_4

| t onet i
SRk ok PRI o RS o oRPeE? o LA By e g an-ooRe

antagouibtantiodnt ‘Abelidralisg” tahamclactee sknteaing ¢rcedugfion @Gﬂuatloreﬂfﬁéymptom
antAsbt%B Brefh2RoMRIIRPREEache” BRRY Giafnfmirgrdr reultifg &sverity or duration of

one vvé Holr{s:ﬁ'lmms opﬁeaggcté’he Io?fr%%cg of tkééﬁécke as@é@mlaﬁ%dmdual (as compared to -
the [eu¢! pefesprieatanenty of 3f examplee g | d”'@&@t"f &Y e“th o r@ﬂd paéfh’ﬂ Erguenoy of attacks is
red@kd Bsat lezat abbatlanpoid 090204, 1369, 4034, 1508, 0808s pr 70% in the individual as compared

totfgqévg%foyé@égrﬁmg agar oses and rragnetite The nature

Ll bl e or insoluble for
purﬁﬁol?gi SN ﬁgF&pﬂHQ, lfﬁ ‘?eé/ﬁioprqarqgg h%g%c“n? gaalanssto P%gr Elrnfler slow, retard,
stabjliz¢, | antino ppstone plegriessing af Aitsl dsesag. r Ty delpioganplhenefi \f@g/mg lengths of time, .

depéiing RAdiemstorp bf Wk kilsedae amdMrendivluals beliid Bdateds We s evitehttg one skilled in

the £rp ‘A%hfﬁ&n’l&%"dﬁﬁé&n’i’@&%&ﬁ %eﬁeét%n%&%sgmqﬂcmelﬂ 'ﬂ'&t thta h“:@lwdual does not

rrer co

dev?%'@gijﬂfﬂ"' 159 m:grame) A@Nﬁbogﬁ‘@b&feiﬂ)g% g gtomﬁ'ﬁjgwaﬁ,ﬂrnptom is 2 method that
redugest piobatiliysofi develegidi thy sysgibatied gived g iemr edt/argkdiges extent of the
symbieny ki g‘ﬁ/@mtlm@ rrReERAWREScdhPa@d o BY tsfgNBe method. Such comparisons are

typlcalﬁl t% nqu o%l (fl%) éa! %Sdl&r &)Sk?n Sél s‘engt aalﬁ s%{uﬁc%Qﬂ'Blnger%t‘ L%e?tgl ng

cha[P?Y§'°EJT'e'tf her rﬁS?RS%sls'SFlan a?ﬂdia dMEY, '“'T'ﬁ'emHSVi?FtF‘%BW“WOf ensuing
progeRtibs ofdies dieordes  Beyelopihent peitbagsanhe can iof detactahle BNAassEred using standard

chméa?@l:rﬂqggs as%ﬁ kriVA |rn’[ﬂé/ ar® Qﬁdwea&ecﬁvél%%n%rr%é ‘t@;ﬁ}ogress:on that may be

|on.vecto

und%@%%%u %P | @%%F%%ﬁmlnv%rg%e\% 2%%t or WﬂresF]lo%i;eZerﬁ tﬂ gl}t]'-:dmologtcal course of

the yRieTS e CRRVEIOPTRNS ifRbes eespireNCe BRIMBReEANTQIRFL Ag|Used herein "onset” or

“occrrefita Bf KealacBeintiSdes Citianeseé ashaasé@reaeary (CHO) cell s,
or Awseéd%g%mcﬁl ﬁec’ﬁ%s&g &Qéﬁe&kggﬁm&%f %?Q%Sound or pharmaceutical

i munog obtain-t

rote
com;ﬁ;ﬁw%lﬁ 6’?1 glino%flff%)) te §fchhbetnﬁf'éclql %rcdgwﬁd ﬁ?ﬁf%l 8§[ero;&¥|af:t§: use, beneficial

" or dSdred resuity. inclRETrefUkD siichags Piminding WOeBRIQANS Ask, FseenDis/the severity, or

de!aﬁlllgstﬂe Hﬁéét bandmciki, Qr@:ludfn@ bioSneARl, BistoBYica dRBdribbddvioR® symptoms of the

dlseabsg |ts c%m?hc%:ons 591% |anermed1 6p§{ﬁﬁ@r} gfn% cﬁ/ggggreé nQA&tdunr%acleUelopment of the
disegsgir Fp{éh@‘@{ﬁg@ﬁ@@,st’)enﬂﬁa} prggﬁlregtre%lpts mclpqetﬁymcq{msu]ts,@@guas reducing pain

inten&iyl durdlibh, &8 bquérk 8feadauhe Bttack; anddie@reabiyg ¢reioninng syeptbheresulting from

: head'a&ﬂ@u(ﬂﬁgiluem%éf I Hikt p%dﬁﬁ%ﬁ%lﬁ'ﬂclu@ﬁg ﬁ@réon'nglfcaﬁc!ﬁg and intermediate

sequence noni nmunog
et e MR EFo oo B ISP BB 1 R Ao BRI e gty of e o
thosqgsn@‘pmg@@mttmlseham degrégpsing ﬁh@gﬁop@ ofgqg@c rnpq'i:@qtiplys requirgghto treat the disease,

‘enhaféitd eHSEHIP aREIS Gleiodion antioP @8k ind aRebrBgreddith iof fAgfdRease of patients. An

eﬂ‘ec:f?l\.rntcfrjl %aga c§r¥ beag&ﬂa:h%&grieg ‘% ? ? z%%e%%l%%g&%ﬁ dl-eorr g?gses aptms invention, an

arac

eﬁ%%ldﬁﬁgﬁﬁf ‘H'dﬂzl SORAAY U Of Rh=fprsedied! compRSiieThis ap aplent puiigient to accomplish
propteyiaelid o tietapenic treatmastisttiien direbay orandieétlya s GORRensioad. inghecaihical context,

activity is detected and/or nmeasured For exanple, o

anti - CGRP ant agoni st - anti body can also be identified

by incubating a candi date agent with CORP and

noni toring any one or nore of the follow ng

characteristics: (a) bind to CGRP; (b) block CORP

from binding to |ts receptor(s) (c) block or
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15 pol ynucl eoti des can al so be used.

Recept or- nedi ated DNA del i very techni ques are

described in, for exanple, Findeis et al., Trends

Bi ot echnol . (1993) 11:202; Chiou et al., Gene

Hﬁ ﬁ@g bl cs: Methods And Applications O prqgﬁmg{g@gm ,
ranster (WA. Wl ff, ed.) (1??4) Wi et at, -J. Biol

Chem (1988) 2683: 621 Wi et Bi ol . Chenl,

(1994) 269:542; Zenke et al. Proc Natl. Acad. Sci.

an 440Aivé 48309 of&/dnaH 5&npo¥ﬁﬂtj ot ph@ﬂmaaeuﬂcal &ingbsitidGhemor (kP Adk be achieved in
con%ﬁ?ﬁ%nug anofh el eg Ing d&sna?gaérm%n&ap&%aé.ﬂ%n%as  pn "efectve cosage’

eotlde ere ran
maYaws'@lw Adhe @nkeﬁoqjﬁd@v)etew BF OUWff%%faﬂea*@g?ge"fs and a single agent
mayashmonsidstredat be pivernin an gifvtvetamenrd fiyin ptm[mg‘.@o Iwith one or more other agents, a

| des@@q&a&hﬁyb@&,g&ﬂg@eﬁ of about 500 ng to about 50 ng,

Sg,om V'gtg’g g% of@%ﬁ%t i 8 rrg&g\g'amg g&;rﬁﬁer% amﬁ%ﬁ kﬁtam%glg also inciude, bt

are hyd limited dp, EAnM ianigpals, sgehenimals petp Pripie: 6%*?3 doppecats, mice and Tats
t h@rsa&ewma@mpweyte;u Gheand ladsastacdwpied spephibiel@s delraingeand preferably

exprgsslsngvg{e oq m%ﬁé %ﬂe@)e&%ergﬁtwée s? '6%/ mtgr%g}'lr?!a %§st cJ h %)?ﬁ:ﬂl@s of vectors include,

n-vira

Lg!
but prg gt AR 19aVY) VoSt Rpkedc SV 87 A rgreriar i7" PlgE§. cosmid or phage
vectdrs SIINA 25 RIIAnexp@ssitiu nesvreGassecidfdtewitipgati¢rid oahdesirg 4gents, DNA or RNA

explgégbﬂ@!ec{t&s eﬁﬂHﬁQ@Bte@@rﬂ%néﬁh@E FRY odrtdiA 8Barybiicldd s, sidn @s prod ucer cells.
K LI tddher in presspo%tcloﬁtso! (s %%496" ﬁle%% g nugég gllxl.ngef that directs

g UENCes can I ndu
tfanwamﬁ’api aafwc’@\c apigt Ap S*P&j?la%coﬁ% ﬁ%ﬂ‘@c@ Ca@@p"r‘ %@%‘Pté‘h SL&F as a constitutive

or ah hﬂu@t@@l bioBIoRE Gl en @shanedn. 1Tee eipidsaion catrsitsetiuenie/ & aperably linked to the

nuclEEQH g Mb&ﬁ%ms@,%%gd vectors for delivery of a -
desite ? nuc

eot1 de ‘and e gress,on“ n a d$ ed .

celf ua v\g]arm?{’ﬁ'ﬂﬂﬁﬂly aﬁcelpﬁlél Sptper” gL D rngf;%y cal acceptabie excipient'
includés arly-rhedgrablwhieth ivder sortisid iydie antgtive dnasedirgt, Ellowd the dnofegient to retain
bioldgR8 ABRinNalis her-leBdtive WEtte CERRLs Bn@ne syRGh. %Hp@ﬁtnblﬂd!b but are not

a5 B30 A 4 P, 5630 o o

 watep TR ErEh BT RIS P P of BRI TR o Rgpinst cvens or

aerogh] 2QRrebBia) admastERoRa¢ phvispHsie. buller@ti&iiA® normal (0.9%) saline. Gompositions

comPHsRP AV YsrdasRd fdf@nﬁlﬁt@ﬂ Soy(ﬁellgknowﬁl dIFNRInBordl - Fridfhods (see, for example,
VI.E US

Remio Bymaice JUE 179 At o £ Megt Blitnng co. Eason P,
19001 RerGigtoanie Ssionernay fierten Ugﬂ'@r"ﬁéy & Bih ek Pyishjcr 290)

( ATKCeMRIQ2 Hs AELEeNR: &25EideATCERVR ha48: cAT(BE! for association of an
anﬂb%{ t§§|?3r}|genand adeno- associ ated virus (AAV) vectors

PCT Publ i cat.i.on 4/ 12649
03547 PO TAIET: RFUD S g R o figrocmton of n
antiby\® fQBY IEOBEEXy/aige edntplexat i on of DNA |inked to killed
aCRRAYIT WY, 36 udda F6leinDR thiéndedldrrérel to tHdustuinbaRredistb&stion constant of an

can al so be enployed. Non-viral delivery
a”t'bgélha"@en%te}aﬁczonet hods can al so be enpl oyed, inclu

~ bubs ke Hereifi thedtefs VaaopRIRYAIPBN it NSATRE s e Esr\uﬁond'“gﬂs related to
vasodilatifeeed ﬁéludmbut Bicat lndted tol Haeedacaei Enovasmuigraiae, orahars gwt flushing (or hot

flash i stH Qnsom'ﬁlié s, mo od disorders, irritability, excessive perspiration,
mghé@iﬁ%g%il%ggtg (g;.l?B %R?/ %ﬁp\catxgedéyy uéter lia QWmor%guigg%Fysfunction
Chasnuseq 1989 thepigans T BSRIBY"; “heldikely gt "Ih@t flgl’ Iafec%?'rﬁ%‘@ﬁ'?ed termns that refer

to anvVélito8it astufb@hdeSin (HB@LtenPegiure tbiGily Baiseirg & subidéhl dkind BBhing, usually

O 95/ 07994; WO 96/ 17072; WO

accorﬁ%a}"?agg rgpﬁg(fg{}('é\g@ 42338) and nucl ei ¢ charge '

neutralization or fusion with cell nenbranes. Naked

DNA can al so be enpl oyed. Exenplary naked DNA

i ntroduction nmethods are 5 described in PCT

Publ i cati on No. WD 90/11092 and. U. S. Patent No.

5, 580, 859. Liposones that can act as gene delivery

vehicles are described in U S. Patent No. 5,422, 120;

PCT Publication Nos. WO 95/13796; WD 94/ 23697; WD

91/ 14445; and EP 0524968. Additi onal approaches are
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25vari abl e region of 01. The binding affinity (KO of
an anti-CCGRP ant agoni st anti body and pol ypeptide to
CGRP (such as hunman a- CGRP) can be about 0.06 to
about 200 nM In sonme enbodi nents, the binding

af finity is any of about 200 nM 100 nM ab M
w%ﬁ'po%%ognM about 1 nM aboyt 500 pM aboutq}&lrgg%gwﬂjml :
about 60 pM about 50 pM abett 20 pM about 15 pM

about 10 pM about 5 pM or about 2 pM In some

A ﬁ&ﬁdﬁ@%'grﬁéﬁnﬁg ortula&:nguékdﬂn&ergmtbmst y is less than any
Mln 8'%%&'3 dhe]lmfenﬁ%pcﬂﬁw%s a Mlhz ?rb% B%Qr I %‘ggflg%%g'% vasomotor
sympiotn, such s beadagig (BM riRine) ﬁr\;pﬁflqsaeﬁ, i apdngiviqyal qeEgrising administering to -

the MBiBGA Sn effccilidndgntanyn art-daRPsetagortist bnitbbéysor @blypeptides derived from the
antllﬁqgl ypeptides. The anti bodies of this | nventl on can be

de by procedures known in the art. pep ,

carin FECPHPoaRERd ey NEPENeBIPYissca dretisd hf8rr aﬁ’g] %Egat‘i%tﬁo‘ﬁmg' reducing

incichcd dteoradsying thealyeldpnentex @ragieasion of b tehgdye (vasogmotor symptom, such as

heaé‘elcﬂ%teeg oﬁ’u Rie &SHOQHUSH&J )fp@ﬂhdhﬂﬁ%) corprishS &dnhiiashing lOME individual an
% ai é%p I? onlst ant[b%cej)ypept i des of the
effeciiie pRYY ?"agéfﬁ EURRAR T | ypepti des up

abduanoB@r 2aperdheloyeantion piviseBpHIRas i ATPHPratam &° Wﬁ"'"g' reducing incidence

of, &l'&@lgyhﬁ‘@ihe syridprshtr pivgediitlf béadadrere.g.ahigsyme) memi isdividual comprising

admémsgeﬁp? L ind ﬂ%l\n {]él aﬁ%ﬁec@eeﬁn@gw Gy 'aﬁl éé’R}a\éﬁbécﬁE{ ShtibdaPlin combination

uce by ‘an
Wﬁha‘ﬁ'ﬁ%ﬁﬁﬁ'ﬂ%@%ﬂﬂaﬁ?@ﬁt*ﬁ@ f%%%“ﬁ%%?a@a ®enpl oyi ng the solid
phasen akdtiod ageBsanciidscut 4e 8ot liPgedint 5-Nb sgonBisgmd NgAlDs. For example,

the é 1840 218 e &Mhsond Bdditbhal age@an be concomitantly administered, i.e., they can be

007/ 054809PCT/ B3 ots fo overap. - For
gwegﬂbf RES eréor.lghe%ng?ralzprggrf B{Otgjaﬁcgw gxeﬁ’?nedgndgag nth%apeuﬁcneffe ts f lap. F

exaple AT 97 §-HTAoRRSt S WEAID GPBisterrgin %Wﬁ}écrww"gﬁ&ﬂﬂ"??ﬁ” antibody
shodidBe adfficient b refiee aricdianente, headgobé yalaped @cnatiehés or produce longer lasting

efﬁc?:%r%fn}sg‘rﬁc? toat égwﬁg%ﬁo@&%%r Bk bfiResB @GNS i dbséHad bPthe other. This

proqegprgg quJsleE)? I ,'% f{%ralgaaé% %ﬁrw%ltg%ﬁ} o? ]; w%e v?rhegrdaf cl(e%se§ HQMQ migraine
with enipitreiunama; hemipiegio ONYRINR; ICEHET] fl?éd%?ﬁp p‘qgﬁtrﬁ)gs fppsalgia; chronic headaches;

tensf?aH Qite&ﬁt:fhéiehé'aaéﬂﬂ% Eé@ulf&i@ﬂ‘m dther SiEQichiZoMNidds gsudh Bs {ﬁé@loh[or increased

pressure ln tﬁ‘é Sl Q&ego ' nhﬂ;o@”@nr&ﬂc @Jo?ys%@lché}ﬁléaﬁlé’r miscellaneous headache
S| on or &‘Hon e enc

unaﬁﬂcf:et% m;h afstrp?wr@l Igg ﬁﬁ?}jaﬁlg eﬁa??ﬂ%%r Wgﬁ nﬁn-vascuiargintralg%mal disorder,
headachosssod=gdd withrioe #dmanidigtian of e|shibstenge erHsryithdrawal; p’gﬁ@p@@a associated with

nonc%ﬁﬁja[:é iPE@bh; frRbadchd ﬁ§s@c1&l§£ w:tN%CIrﬁfaBohéld’Hdeédlﬁégdache associated with a

7 d'Soﬁi@Er Gasion vec Oéyse%, ears nolgg Sinugeesl Fth arl;]&.ltﬁ Y c}ﬂjn'e? facial or eranial stmcture

A e e PEs he™ nvent i on al So ‘eénconpasses
cranigl reytatgiashrid meva rinktpRia apdirelvietirtiagPait s ("scFv") of
antrh&eakirs ivfhe 20Wibs ablatoektaming ampmpliatados@de ar@iuntglfes particular agents

to by 51%{11[?) 5;151*% fuitd grgérﬂfﬂ:dRrPaéa%B} SF@%%&HE’&JMndtdnmﬁy B administered in
a d°§?&?rﬂi°m|ffbﬁkt|°rfﬂ g%v%/uit g@arln% érlbrfxa Sstér%%b%g[?ar%eréhz tﬂegtyeical dosage of
suma@am @ 3rodahout/g torehes|180 &5 véth|dbaRi S gD BINY graeraly preferred and, when
adminfSSEaDarenehlg, hhebﬁrbiﬁmoa@ar@%ﬂoﬂm eby Howbven nhdse tivwegas may be varied

7 acco&cﬂqgncargr?oyﬂg s&%&%}l qfﬁh e Ot T%ntﬁatvtﬁéf Qr@lo%tlr?@&i %P a%%cﬁi&]‘epatlent or for a

ern nus er vari ab )g I S mount of
parteﬂar@pmeﬂateem&efuﬁ%é‘%%@ﬁp'ae%eﬂeﬁ?f%m g 6%’8’8‘5 ®if e @
betwbn 8 and68®88) . Li nkers can in turn be nodified for 15

aﬁ“é ofﬂ@rajs écy %ﬁ:’n@%n%%@i@eﬁﬁetﬁéo%?& Ei?i@lﬁi’atlﬁé cEkftiolsg, AXiucing incidence
a a

o e el L S SHRSY 5 s 0588 BPLhprin s
the iggividuabdn efabtivy ampent oEgANEEIGRE PitasaRisiEnNPdyin compipatiog with at least one
aut omat ed synt'’hesi zer can be used.- For reconbi nant
production of scFv, a suitable plasmd contalnlng
pol ynucl eoti de t hat encodes the scFv can be
introduced‘into a suitable host cell, either
eukaryotic, such as yeast, plant, i nsect or mammmalian
cells, or prokaryotic, such as E. coli
Pol ynucl eoti des encodi ng the 20scFv of interest can
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WD 20071054809PCT/ C32006/ 003181 - 37 - This provides
for great flexibility in adjusting the nutual
proportions of the three polypeptidée fragnments in
enbodi nents when unequal ratios-of the three
“%Jowﬁggdgde chains used in the constructionpprR¥i98003181
e optlnun1y|elds It is, _g wever, possible to
insert the coding.sequences for two or all three
polypeptlde chains in one expression vector when the
additerd? %@&ﬁ usiul @ trasting @atsushesn Suct gquidiptal deentshiadluvie. bub are not limited to,

| hormo%t%%seJ t?eta{n%ﬁﬁg ﬁﬁcﬁ.ﬁﬂl‘\gteétr éhsl"l\h@& s?ér‘n@brg@as@{s when t he

uar Si

on\élstralﬁﬁqe@ge Rl meg Sl,:ﬂeg%lg%ii lﬁreén I rerﬁe L & eng %gng antalgr_pnlst laghbodies also
includaf compdstions apmprisingreng boherk bithese agaptsc Al B‘?Sﬁ cQnpasitignsmaydiyrther comprise

svitalle %Qélﬂlﬂmtss l\%' efs' ]SHaFrHacéﬁtc&IQ Qc@hfible @Rdbiantshyblndieh buffers, which are well

.knOW(l 3{%‘%08‘1 ﬁge gregené mvé%gl - B 1de§on& Bah Qorﬂﬂhe{tmn with other conventional |

I Ng specificity) t he ot her
methedsrof irepfmest. asynmmet ric structure, with an
I NMTR4RAGLCERMA bitagdnispatibazin aarrbeladmmme;edm inditidualpfia anmewtable route, It

shoul? :ges B;?p%k?ﬁidé} a F%%C%illgd in ﬁr@%ﬁl(t:ﬂagtgé @%nﬁ)@@?f&@rﬁ!ﬁﬂ ﬁérbiﬁ RreQiot interided to be
l|m|t1qgrﬁ%w I%tjﬁit}i\fﬁ OEWSF%E'@% ! i H%LF'T% HCCgEFHIPlgn}I Lé m@%hﬁgdlments the anti-
CGRA estandrist ginitndyPETadmitidtereditd 8 rindigsiuah\ A ageprd) Mg dmown methods, such as
intravBbRb | REAARACR.g3,as19 Plus or by continubiet efusiowjvergatperiod of time, by
mtrar%ﬁfl.fl%b%[aggrltong np{refcé eHI%S;;II'}%P ﬁ&b%ﬁtarlle%ﬁg tnifaJaFﬁbd?ﬁdsubhngua[ly infrasynovial,

via insietion] ip¥Rieselc Arah IRIERY efstoPISR) &° enﬁﬂ%‘aﬂﬂt‘%“ £4} gepystemic: eg.
mtra\feﬁﬁw NeIrsisHen oeldaizéd Wommetcaly edlipize hEhuzerPiar digHid formulations,

mclu %etﬁ;?%rsg%tgl)ugrﬁ%?ﬂ rfe?{!%%rf %ﬁtu%m'or Q(ﬁmihﬂst}(étsbné’)]flggiéi fermulations can be
dlrec e@xﬁif%g %ygphilﬁﬁg 3 bﬁen?bd\ga% aﬁé@peébﬁst% rp g‘( @J&F} anti-CGRP

eroconjugate antib deg
antagaeist dptbodneia mger@olgmu%m@ﬁro%ifoné?rgglgtrqnl %Qlaﬁﬁetere ose inhaler, or

inhaldifks RQEBhilzSuhidaRlied peowess - | i nki ng agents and techni ques
ar 8 W?l ekig%crﬂﬁng\g Evrn] gb 18GRPt anta@ﬂr‘;’stae{n@oo@? 3¢ LhRetetad ik Site-specific or

targetgﬁiqcﬁ (gaqvgrg t%hxg@eﬁ.aﬁxaa’g)l rogﬁigls%e&l |tr: ge\z?rg?tfeg TOﬁ%i?éguhérg techmques include
variousginpledableodepstysntrhest af @emntyp@ﬁﬁ a@iﬁ@msgr@r\tlpodyloh oFg) gﬁlwgry catheters such
as. m\‘hg@@ @atﬁéﬂé’f@'a\’l' iMBvefii® SEhdtdrNii &) geciipedatiater, I-@mth@in@qﬁlseadvenntlal wraps,

'shunté grgisgﬁés or oﬁler &E%mgﬁe d%ﬂ: %%ﬁégﬂeHﬁct c%gle}és Hifdt tﬁ}etgibr? lél' bit<@€application.

See, Edanpl B@"@F'Ors‘ﬂﬂ M@%@Q@? Lyt §r']3%l‘?f‘t 4% §gt‘%§r ose

i NEribieiSonriatios lof ah atteC@RE antagonist antibody may be used for administration. In
somengrtng%ol s TR ARE-BBRP Y £ritdHoRiat Brtibody may beHdf@iise®d neat I some

ot RSN o g e S0 60 brlr mo o
variodoinuletions.r Bierearelisaltpeapiable exQRenls S IFiTWa Indiittih e relatively iner

substZﬁbQé D iaGifthte RAmMRESioH Sif Aphamacstedidatydsiektive\abstance.h &or example, an

EXCIpIﬁnt can E oL foﬁﬁ( o <0 osgs'teé%g W&F acg %Q § rdﬂlents tﬁ%]é’@%ﬁpl@ﬁs S84k Bubare not limited

to stqbﬁqmqe@ﬁ V@ﬁ@g ﬁﬁ%g@%{gf}/% apemtsc g? % &% Syaliyxgg S nrpa!%r?yd encé‘lfsulatmg agents,
buffels! and/ akin grbaraidno wihaneerst a Ex6ipBNts | ascveld igh Q’OWHEQWSOHQPPW’H&[ and

nonpﬁ’%ﬂér&f@r@%ilv@ﬂtd@@g|f&€ﬁ iNRbBiRgtel) TROEcigicgRhd Prativelof Pharmacy 20th Ed.

@0% r ‘properties and variants which have
Mad‘é’ﬁh'ﬁﬁ&% decreased acti vi t}/%and/ or affini taé: For e (e
exarfe, ertkisdimenten S1ear i2gerSe GlRe FREBUBE £0ft PHYSRPn 8y Mniecton (&9,
mtrap'eﬁtﬁne‘é@r infevbSousin Gsttic itamedialy) 1etraﬁnma5hrib&tm1|tﬁavp@@jnglb these agents can be
comb%? %ti‘p ?hgnna@%@%{c'\%hﬁg vihiGesdgsd sedined Qm@ér@d&ol&ﬁbn dextrose solution,

fication_ of pol
anc thige. e PRRHA FEREEP [PORTRD. o C ST Ry P i deiehd p e et
individiual ahe trest individuats medidgbdstéry.cat i on of pol ypeptides is .
exenplified in the Exanpl es. Exanpl es of nodified
pol ypepti des include pol ypeptides wth conservative -
substitutions of am no acid residues, one or nore
del etions or additions of ami no acids which do not
significantly deleteriously change the functi onal
activity, or use of chem cal anal ogs. 35Am no acid
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Au du; Asn Cys (C) Ser Ser; Ala A n (Q Asn Asn;
Qu du (E) Asp Asp; Gn Ay (G Ala Ala H's (H Arg
Asn; Gn; Lys; Arglle (I) Leu Leu; Val; Mt; Al a;

Phe; Norleucine Leu (L) Ile Norleucine; lie; Val;

MVet - Phe Lys (K) Arg Arg; G n; Asn I\/btP('leW.[B
WL%Ee%??mgﬁgﬂ,ﬁ lie Phe (F) Tyr Leu; Val; lle; Al a; hﬁ%oosm
(P) Ala Ala Ser (S) Thr -22-

An ahti-CGRP antibody can be administered using any suitable method, including by Injection
(e.g., intraperitonea!ly, intravenously, schutanéously, intramuscularly, etc.). Anti-CGRP antibodies can
also be administered via inhalation, as described herein. Generally, for administration of anti-CGRP
antibodies, an initial candidate dosage can be about 2 mg/kg. For the purpose of the present invention, a
typical daily dosage might range from about any of 3ug/kg to 30 pglkg to 300 ugrkg to 3 mgrkg, fo 30
mg/kg to 100 mg/kg or moré, depending on the factors mentioned above. For example, dosage of about
1 mglkg, about 2.5 mg/kg, about 5 mg/kg, about 10 mg/kg, and about 25 mg/kg may be used. For
repeated administrations over several days or longer, depending on the condition, the treatment is
sustained until a desired suppression of symptoms occurs or until sufficient fherapeutic levels are
achieved, for example, to reduce pain. An exemplary dosing regimen comprises administering an initial
dose of about 2 mg/kg, followed by a weekly maintenance dose of about 1 mg/kg of the anti-CGRP
antibbdy, or followed by a mai.ntenant':e dose of about 1 mg/kg every other week. However, other dosage
regimens may be useful, depending on the pattemn of pharmacokinetic decay that the practitioner wishes
to achieve. -For example, in somé embodiments, dosing from one-four times a week is contemplated.
The progress of this therapy is easily monitored by -convantional techniques and assays. The dosing

regimen ({including the CGRP antagonist(s) used) can vary over time.
For the purpose of the present invention, the appropriate dosage of an antl-CGRP antagonist

~ antibody will depend on the anti-CGRP antagonist antibody (or compositions thereof) employed, the type

and severity of headache (e.g., migraine) to be treated, whether the agent is administered for preventive
or therapeutic purposes, previous therapy, the patient's clinical history 'énd response to the agent, and the
discretion of the attending physician. Typically the clinician will administer an ant-CGRP antagonist _
antibc’idy, until a dosage is reached that achievés the desired result. Dose andfor frequency can vary over
course of treatment. ' -
Empirical considerations, such as the half-life, generally will confribute to the determination of the
dosage. For example, antibodies that are compatible with the human immune system, such as

) humanlzed antibodies or fully human antibodies, may be used {o prolong half-life of the anhbody and to

prevent the antibody being attacked by the host's immune system. Frequency of administration may be
determined and adjusted over the course of therapy, and is generally, but not necessarily, based on
treatment andlor suppression and/or amelioration and/or delay of headache {e.g., migraine).
Alternatively, sustained continuous release formulations of anti-CGRP antagonist antibodies'm-ay be
appropriate. Various formulations and devices for achieving sustained release are known in the art.

In one embodiment, dosages for an anti-CGRP antagonist antibody may be determined
empirically in individuals who have been given one ar more administration(s) of an anti-CGRP antagonist

7 antibody. individuals are g'iven incremental dosages of an anti-CGRP antagonist antibody. To assess

efficacy of an anti-CGRP antagonist antibody, an indicator of the disease can be followed.

Administration of an anti-CGRP antagonist antibody in accordance with the method in the present
invention can be continuous or intermittent, depending, for example, upen the reciplent's physiotogica[
condition, whether the purpose of the administration is therapeutic or ;Srophylactic, and ofher factors

' known 1o skilled hractitioners. The administration of an anti-CGRP antagonist antibody may be essentially

continuous over a preselected period of time or may be in a series of spaced dose, e.g., either before,
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Thr Thr M Sen Ser Trp (W) Tyr Tyr, Phe Tyr (Y) Phe

Trp; Phe; Thr; Ser Val (V) Leu lle; Leu; Met; Phe;

Al a; Norleucine 10 Substanti al nodifications

in theI bi gl ggi cal properties of -the antibody are

acco | shed by sel ecting substitutions tha '
Wﬂzﬂﬁn&“%}gntly in their efgf ect_on mai ntainin d?giﬁotg{%msl '
structure of the polypeptidé 2$ackbone in the area of

the substitution, for exanple, as a sheet or helical

dun&ﬁ f %e%&x}eﬁpmg QQQdaHé%Shﬁ‘arg%eP heXIaPRG MRicfd Ak a‘ﬁér dunng and after;

nol ecu

B S o L Pl L

“andldi afiedad evert kel togipssrish éhwddaghe.- conmon si de-chai n

Pr QP§drid &fbodiméils 208+ AR 48OMCHRPZ0RG6MD 3 iBidy maSoe- present. At lsast

_ one,(%l le%lgl’gﬂg) O ?efl?]t thll'oee %qgésp%ur Igpka%%@dul‘j%/r@ht’ Ktﬁgre Anltl @GRP antagonist

a.n
antigogy oo heIpreseh e@@&q@‘l’elts}m@ ﬁﬁt%@%ﬁ antﬁﬁtst @Tlgpdjee Ay2Y é’tgxéel iomplementary
activtfe® Siat doviedk ydvelsaly gisat} each pihier. Angntagdlst SdisIGRIReantibdwican also be used in
conj rg;lém ﬁp&hé? %F{}i’ Qﬁdg@ﬂ&t@&ﬂ SERP febdpior Bﬁtﬁgon&&d For example one or more of

Aronati c:

the @ng,qqﬁ %\ﬁ:go%ﬁt mﬁ;é usscgl a@fgﬁ?ﬁﬁ'@? W&Iecu?e r}ﬁr e[%‘y f% a]g YJ‘E&RP (including an
anti-oénst elseuledistied® f rwiciein aek ¢nspding EHY), W%gﬁl@ﬁoa@ompound an CGRP

struétﬁ@'éﬂﬂl@g @Jorﬁtﬁéﬁ@ﬂxe\é@ﬂe imfitai® STl ERMGcégie tt Gpes an CGRP, and an anti-
CGI%’ lﬁgﬁpgc{rr%%lt}b(a)&]y 0 et\nn PQC%'F!’[ énggﬂ%( st erltﬁsg g@% al%Q Bee used in con]unctlon with other

e ner a serin rove
agemx ihelaeivg & @é}f‘%ﬁ PR/ camp'%mf*@f %?%&W%esaﬂ it %%@Ofém ‘ :
abearsragdutic fopssatiohs ki ihg .anCOARE rapabgnist @piody Heedbip redgesdance with the
pres@ﬁy%rpﬁloﬁgr@%p%\@d tfch%to?a@& b)bﬂﬁng B9 2rtBRSy Meeind thé desired degree of purity with

ophogﬁlt ?rﬁgwgtflp ]é ﬁﬁ?p@%c?%r iers, g)ﬁc:plt_etﬁg orastgblllg%?g)fimrﬁn%& The Science and
Praciiesctif Pharaedy @At BslaMagkdivgishing @ﬁ@@h'&ﬁ&lf?f@ Bpopiart fyliﬂw&f'ws or aqueous
solufNE AkceliRbIe caibRPexdplets, dratbiizeyd at eontede & rgﬂple‘ﬁs at the dosages and

concereltgatlgrg em%H:ggh % an?c \éﬁhéaﬁ%&h@s Lk 'aQ Bhosﬁ%a?en g ste) el?md'bm@r orgamc acids;

on can

Sa!tss‘iﬁ'@b a5 fc@’up-yc |0f‘liile %%Id@!?ﬁ) Baywrﬁsgorl!alﬁ %CE%TI]CI mtathérﬁmeo Hl’eS?l’VatIVeS {such

" as édiadecytipmatieiberdyl \aemaeniumo chigridel BexeEeleniHm chieride; eberriienium  chioride,

benié‘lhbllﬂurﬁ clﬂorﬁ@%hdmufyl or bBnzt=RGliol; @AQEiabER] Sich SOmEDy er propyl paraben; -
categ'ﬁﬁ)l éefsorf: ?It 9 cﬁ:nexggol C@%&&Eé{ azﬁ}nd\fr?cr@%gBRB %lé%utar weight (Iess than about 10

ar e

e orobRRIERE RS b SEIRTD AR SoHOBR OB RGNS hyrophii

polyGEIR sich. asMglivinyipytdiduns; ahisoadidscludties glyginso Siptantinec agnathgine, histidine,

argi CMQJH]II A %ln%nggacg%lnhfée Qﬁs’a&ﬁépde@sadﬂebiheﬁ%arﬁ&ly&r@%ﬁt|h¢£l&ﬁhg glucose,

man%e ?réiPXt%r}?aﬁtﬁP r?g} 695%‘ ns;l"agl | on WI glaﬁs sa,l 6%& s&é?%s’e r%%“oi trehalose or

sorbitol; salt-forming counter-lons such as sodium; metal complexes (e.g9. Zn- protem complexes) and/or
non-onic surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG).

‘Liposomes containing the anti-CGRP antagonist antibody are prepared by methods known in the
art, such as described in Epstein, et al.,, Proc. Natl. Acad. Sci. USA 82:3688 (1985); Hwang, et al., Proc.
Natl Acad. Sci. USA 77:4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. Liposomes with
enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. Particularly useful liposomes can
be generated by the reverse phase evaporation method with a ‘lipid composition comprising
phosphatidylcholine, cholesterol and PEG-derivatized phosphatidylethanolamine (PEG PE). Liposomes
are extruded through filters of defined pore size to yield liposomes with the desired diameter.

The active ingredients may also be entrapped in microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example, hydroxymethylceliulose or gelatin-
microcapsules and poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery

. systems (for example, liposomes, albumin microspheres, microemulsions, nano-particles and
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acetyl ation, and phosphorylation. Antibodies are
gl ycosyl ated at conserved positions in their constant
regions (Jefferis and Lund, 1997, Chem | munol .
65:111-128; Wight and Mrrison, 1997, Ti bTECH
15; 26- 3 The ol i gosacchari de side chains

WP&WWB@% buI ins affect the protein's functi OET%%QMCPOSISI
et al., 1996, Ml . |nmunol. %% 1311-1318; Wttwe and
Howar d, 1990, Bi ochem 29:4175-4180) and the 25

nandc%s%%ﬁ?%rﬁg wﬁ%eﬁlﬁl’lo% a@bé@@cfﬁ%ﬁ&?ﬁrﬂ digng{]stfeg ?ﬂngir?ggntérg 2‘Id1e Science and

%?"1% i‘r@ﬁcyt%?fhggh @?‘%ﬁ@\s@%{‘?g@&r face of the ‘

gl Yosipinatelesss( plefaraipiss man de Riergreds uByitghle \gr3Epigh @f sustained-release -
prep%%@rmclﬁ’d%%@mm@d‘feﬁ!ﬂé"?naﬁbéﬁef BiiP hyrkdphobic: giPhefsl Edntaining the antibody,
whlcb m;ag-g%?a %r{% ér?a ﬁ? ?o(sm g%geaé Srpclei%eé %%In’is BII rﬁlﬁrggatps@esg' %(%H]PIFS of sustained-
release o@tyRES Nehile PPy esiars PEeoelg(asappiatrryi- *W'mxvethvi-methacrv'ate) or ‘poly(v
nylaiddhoi)p QRiyRstidbasy.al Bat. blees,7rEpiey, t @lolyreraiol éqlutamic acid and 7 ethykL-
gluta%le Rgrg—?eg%g ﬂé e%k(ll dtkate, Qéﬁéai%ﬂé(la@ﬁc@é:d(gﬁ%@ac:d'cﬁpolymers such

as trgdpgﬁpal&}:‘(ﬁqT e(@%;@gleé?i(gasgggﬁ%%o&pgﬁg fof lactic acid-glycolic acid copolymer and -
leupfoliehedipteNs st péetpteiecpsraien grid Robirds ey d@iobplyegerid | ) | a
gl Y%Wlﬂeﬁ@%&& 54 @s@icEmivab ¥arhimgratiar mmt beostericf THis fse@ﬁdllmaompllshed

1 Findion R AL 008, RGP il e s

antlb@myr@wwam & seferaly PResdite 8 cpiaing) BFving 3 f\}e”é“ﬁ qefes port, for example, an
intrav¥nbiis s Boriag Oridl hdving a sidppdr pleedablegfy@rhgpadermtidipiection needle. -

at Irﬁec&ﬁﬁw%tloﬂg a&%ln&@%@;ﬁé@ﬁﬂh@nﬂm |rrfé§r Ye In@nit fRagd ©Bfns such as tablets,
pills, §%Q'TH'8?| d;@gc?eé% BEF@ uli]i%srog‘?;usl%)ensxons O?SUSDPOSR&"%E fgr rgf 5paren‘ceral or rectal

admm@mapmgrﬂﬁmmﬁﬁh¥§;ﬁWﬁ@m”&hﬁﬂﬁ§B§¥aglne X- cyst ei ne,
WnEcErfbré&ah@ I canffostibnasidt 2@xayed, thermihdipee actiae egteldient is mixed with a

' pharmg E&Ef %Arrg%? éﬁo%ﬁ\yéﬁfv%alftgﬁletﬁazﬂd@én% Sk @QQ%@tar@T dckBe, sucrose,

soniph (e, SRS S51e SRARERITB PoBEier B DBy T PREp A gler phamaceutca
dilueSte e maEs, 10 fiorma ap-mhqnp;efpmwja@ont¢@a:p@‘g3na:opt@|fngg1p|hg{nogeneous mixture of a

com&h:ycp g5k ebtrés@r'ﬁ ifvehdn, & & inBlestic PhieRssttiadlly atceprblersalt tit@reof. When
referrm_gg&a g'tes? q.‘{iatlgn oo?n:}gs:t?ons EQ ﬁorﬁ%bgﬁéoﬁs itis eant that the active mgredlent is

" disperged reygryga W@ho&bfh@ COWB%S!t'OE 69[1{]&1” QOHIPP X Wr be readlly subdivided into

equanmémﬁuenmt @dstdeoiogins Such yabr eiigtHr glla Al capsules.  This solid preformulation

.- _compgagl%x/ s ¥ bobah &y ;ﬂi@mn@b&@ @I@rrﬁé&ﬁ—d\e typ\é\@escnbed above containing from 0.1 to
o aboubqooén%ofg

ﬁggg gl%/gx!ﬁ%xgn?togtg/ Pres? lnvent:?n The Cfabtets or pms%?’{ﬂé Rt!)\gn:omposmon

can teongteh praitdryisoerepptEd e vise aeﬂOﬁ@euf?f@ %ﬁﬂfémame.ﬂ?\f%{ea}ga of prolonged
actio® eﬂ#%%ﬁ)ie?'ﬂh@ kebleh@billichn €mipkisd drainren dosoge andiae ooter ddsage compoenent, the

Iaﬂer&e@é’ % tqg ?c?‘n'ﬁ I pgd elli\)él'ogee meh 4R f«§r59ng§"I eﬂ%et@o (:Br%onghté bﬂk@éjseparated by an

enterlgyayfaht@até-‘ﬁa'ﬁ qodﬁa?ls(t)fdla t&gragq%% {hpts[?ﬂagharlsifeyrgﬁ éheolpner{oc?rgponent o pass
intactS@b iteeiuadentih peto e delayed $i leese. thovarielis obmejeriaiscan &f ugdsidor such enteric -

IayerQ{mJ &bﬂ?@& s@(‘fﬁt rh:ﬁé}ﬁlé ifcfuling thhﬂéi‘%ﬂp@}ﬂ%@%d&isadnld@rﬂxtﬁrlﬁ efpblymeric acids
{Lpodies may al so be

at |
with %.‘F}f ‘?—S‘F‘tg'ga[ a%'ﬂ? 8 t{?rgﬁ‘"?w ’é'%lfﬁ r nucl eotide
sessfuébi%esw@c?re@s@yl agentn 'I“@l\“{‘fel i d%?féﬁ"lﬁ’g GRMISRE peps, s @
polyoﬁy%ltﬂyleﬂéfsefﬂntér@ (©x TveesM pd)@0,a0t $ho @), anSiothersottitensolelg] Span™ 20, 40, 60,

80 or %’5@ oH;%SéimEr%rw:ﬁ@&#fééé &ﬂveoéggeﬁle\ﬁlﬁ) mv@rﬁé}ﬁ]y compnse between 0.05 and 5%

suraghRSP TR 8 SH AER) OB ASTR JaN b PP RPY L ey epiens my
be add&e fg bxeop@yrhaahiicber ofrat prermacefticallyecesrieblp yefiickes. EaRFeEaY- ,
expected (see, e.g. Hse et al., 1997, J. Biol. Chem-
272:9062-9070) .. 10In addition to the choice of host
cells, factors that affect glycosylation during
reconbi nant production of antibodies include growth
node, nedia formul ation, culture density,
oxygenation, pH, purification schenes and the I|ike.
Vari ous net hods have been proposed to alter the
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35high affinity, for exanple a KD of about 10 nM or

| ower. Screening using Biacore surface plasnon

resonance is described in the Exanples, herein.

Binding affinity may be determ ned using Kinexa

wol REeRagk, scintillation proxinmty assays,. klrPeoososis: .

ORI GEN | mmunoassay (| GEN), fasuorescence quenchi ng,

fluorescence transfer, and/or yeast display. Binding

affinity may al so be screened using a suitable '

bi Suitablayemulsints 260 HOBABDBIPESII BPUIRYHY Frgieble fatzem“‘s'c’"s such as
ntralib@™s Qﬂ@syﬁwbmf&\mﬁﬁf’ Lipofdudi"y aadriipiphyaani™l Tresdctivedmgrédientmay be either

dissolyed in'd eﬁnlg' %%9&%@5;& mpoditien ngﬁgﬂhﬁ@!mt%ay 80 Bis@lvedintah B )e.g. soybean

m no aCI usi n

rt .
o, satavmgehesiossere ph aaelme%rfem&r SUATER Y 8BS res upon i
with dyshosphalipid (Bl sggghomhalibies seyimadr photihnipids essogfiean legiiey afq water. 1t will

be ap?%gﬁteﬁ mé%{hé?%];eﬁyen@ Ry E@édd@df %r)éxaﬁﬁﬂe@@lcé’rﬁﬂ i o gIN@Bé, ttd Qfjust the tonicity

of therﬁgi'ﬂ?é"lin: S?{t]q%leaqrqu %Bs \gﬁﬁﬁsaﬂé onéaan & és ulb e:?arrr%p?e between 5 and 20%. -
The fetwsuisiopogi ¢anpride. fatidrppistsbetvermbd Piﬂﬁb’rﬂ 4, pereniary B éf“}/o $3m, and have
apH thé,gﬁ&egﬂg@t&pﬂpr i ses substitutions in two or nore

po‘ﬁ@telﬁ%ggh C?rﬂﬁos't'm{ he” ng} arégl% %no&{ntl IC%R‘P%tE@&mst antibody

with Ietealieie e GAmPanANts (iereei(sayesad of 559 ?‘10%“9“1% PigerokERaten. |
- Theorhdobifici Yor TRilatiiarop bsistieuibg tdet salutiann ahdisuspansions imphasmaceutically

af:cep?a%?é te%qggeb?ls ucgsc%reﬁplﬁtoéoivgﬂg Cors resTm@reclJf' Qﬁcﬁbb’wd@?sy The liquid or solid

compg%qoas m%ézgntfup awgqblfe &Bﬁ@a?e;ftlc’tau%écce%?bgeeexcylpients ag% Au? gg’dve in some
embogimeni€DRs . compesitouh gnej qcmlms@eﬁechﬁy tngeeorﬁrq;pﬁlﬁ@ d‘esw)ggt?@ rplgevfor local or
systan @H&ﬁl AHApoSREORN prefentB; stedilepharmbeddlicalPacoéptdbid solventetay be nebulised

by usg of 19%]%%%3%%”%8&%%( rﬁ%y l]JQ %DR d d;rectly from t@ﬁe&m\g”@é&tce or the _

nebuiging| devicomRY e atipghed to mmam or gﬁ%l]’l@e or E\% prﬁeure breathing
machiBRssrBason beis@niabatpo@iBRgonapotihats iag bej@lmmlejere@ wrede@biviaraly or nasally
from %s Méﬁ%ﬁl}e%& %ﬁ'ﬂ%h%hlh'aﬂﬁﬁ&&&ﬂtebhaﬁﬁgrn g may be

%ﬁ?&%ﬁ %se?s:g’rgea?/ {JIJS geap@}aclheyjs I"}\%" st%eﬁ l‘lpﬁlliel !arlt‘t 'A%Qessment may be

perfonmed paskdan supjﬁque)mé%pureg Lﬂﬁ‘gli % eﬁtlp@ﬂ\ara@ﬁﬁ%a %{ iyglp{oﬁgt For example,
rmgrahle Frhy BaYiaglosal ascdsegrecabetlg ctiter ippisodieaiiaid pf rrgdashTpRling 4 to 72

hourssé%{g %}f #5 f&ﬂ@kl@sﬁ@ﬁs%ﬂ&brﬁﬂ eﬂgthrobbmg aggraddibi brphBvement, and

pain ‘?ffﬂ‘ﬂﬂiﬁ'@ﬁ @'Ssse((:%ggﬂeng@ ri;c%/ %)I be.. Cg ﬁ qu] oﬁnng s@ﬂ;gorﬁé%ﬁ@ées or vomiting, and
photoghibistar panpritabiat Geasebyct alnbi 'é“qbds'i"%q é‘f’? B72608°%r nore
CD%atMéﬁt Bt bd&? caVerhsbisast HOnanhdis alet-knowa(n s eftuForfexemple, pain relief

may t%eﬁgseéa?ed gﬁxcccfrdnﬁlyd ﬁﬁs%ﬁlg me&a%%ﬁé’ p&? Féilé 'lﬂuﬂjgcti%iy B&@@Ed after 1,2, ora

o
few howrp remréslm@mﬂﬁ%sv ARACRY a%f'bodvam"rﬁamsmg ‘S'B%W%t 9’8%”“'?‘?}’ of headache
attacks esubjRRvely ohwhivedafgr sinfirsgtéring ah enti-GRRRrtibasowed
i mproved binding). Preparation, and screening or
seI ecti on Qf thi S library is d| scussed furt her beI ow.
Ant tagenesis al so provides a

for c ha'hame@pqiszqf ﬁ\g iyetioRuSS #) ag- antagpist a?t}bg%yughleiglrefers to any

_ antubdaf/ nfoleRine Shatbibdks, stppressesl oxbneﬁld:leﬁl ginclidmg sigmifeantly) iBRIgbiological activity,

mcludanﬁ fdgwns%?egm E&tﬂ%\y@ gneglléte@ gy ﬂg 'sl@gallﬁ{; $8ch A%edRbRVbifng and/or elicitation

ating e i mportance of each am no
of a cgllatirepresre P ¥ For the st abl lity of the
arrni dapCpRAEhageist ardibglyskoukbrxhioR amvpsine or ngre &' the Wjlqwingrpharacteristics: -

(a) b totd@%PC@?bfoai @Gﬁls #rBrh BREAG to\%&ﬁce@iaﬂgg@ﬂblbﬂ dldbcréBe CGRP receptor

aci [ i s
sl e AP PR, b1, EbP Rl R, & cqueteam ey
mediatidniei GIGRP Signalieg duspipn; (et pr&\f%sq”ﬁ"?fﬁt%?f BRANEASEFH S eada""‘e (®g.

binding in only a small percentage of . substltutlons
that positionis identified as a position that is

i nportant to CDR function. Thus, the library scanni ng
nmut agenesi s 30nmet hods generate information regarding
positions in the CDRs that can be changed to many
dlfferent am no aC|ds (|nclud|ng all 20 am no aci ds),
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10 at |least about 10, at |east about 15, at |east
about 20, at |east about 25, or at |east about 30
contiguous anmino acids of the variable [ight chain
region shown in SEQ ID NO 2 (Figure 5) and/or at
| east ut 10, at | east about 15, at | east
v%ﬁmwgﬁéggabout 25, or at %%t about 30 Cong?%ﬁ%%g%&mwl
am no acids of the varlable eavy chain regi on shown"
in SEQID NO 1 (Figure 5). In-another enbodiment the
m!grg[,ggg,l (grrm@@gs)é eREneke o€ QBRP; &RIS(gRinhibiy Io'echch)aCGRla ayntadsise production or

releag% é\ﬂﬁ%ﬂg anqg::n tha%% g%' \Mﬁﬁ kRkke see nTa‘ert o1 Cl:ﬁl%cl (Lond).
89:565v 3ahPeheigma W?ﬁﬂ“%ﬁfﬁ) prodye! nrJ{ng Qot.lﬂq) bJ\PQ?B% Qoa)eg%ur%e et al., Peptides

14:122617RZF9, 3838, one or nore CDR(s) of 01. In still  other
enbadi BBk S s ifvehtithi H8 a%ba&ne&ks gt CORP I & BsnieDRatBhibits CGRP

andiquqg@%tr?%paﬂyﬁy@ﬁjeg %}g % %P%}%P s:ﬁ%l:&ﬁ#@@ﬁi qg ﬁ%ﬁe %lmoﬁlments the antl-
GGRB kniagdrish etlibedy regednizasdtimart CGEIRP-n® sgwe Smgm theagti-CGRP antagomst

ant.b&\é}' &T&is kd bdiShiRin AtdaT ARIR-CERE. hia snat embodidnes tile@nti-CERP antagonist
ant|bgc@3{]@ﬁ glJm & Qn%trgtn%tfgg OH %orﬁg %ﬁf&fﬁ%ﬂ@ r thél ahEBRO GRkkonist antibody binds

From a her re

the @@ﬁ'@@%ﬁr@gwgg\n%w%eﬁcg ‘ﬁ% uf?\l %F‘g eﬁ'gapdlinents tthe anti-CGRF
antado@isBantiicalg bindsuectiteasing eﬁ!gp@wthagarrmo 25d52§-87 ff §§RPTags are

We‘He ABVARSs 'ugbel e presentinfbhtidnltah Glﬁbompés)é pPepbdldhal @aiodies, polycional

antrbgciyeﬁ.t ﬁ@tgpgry frallggpegﬁs d(e gE rt\gc’:l:ghg F agﬁ?t %t FQI._ e‘?cirjc glrnﬁﬁ:gﬂ:l E'Hbod:es bispecific
antibbdiesi beierpropliedin gntibpoiesh piagle ﬁ\?@r{ﬁFFdh Tiyfapteiieetion Pfot@ms comprising
an ar%&%brlnb}g(e@n aQKRAIS SSbody), hamaidey atibbdisst ardeani ptbednadigjed configuration

of thi lr{lrﬂun%élﬂﬂﬂn RN kﬂgrwmﬂﬁ?és%d&héﬁ%édgh% HRI Ritkd required specificity,

' mcluckmo?yﬁtum]@n%ﬁt? gf qnpﬁcg? 834 W 0 a?ig gquxl}ice Vv na%s ?antﬂgcﬁ%lsand covalently
- modifyirifitegies . The antibodies MY tee rmﬁ%rwtl faR O an»mﬂaﬁf P (including chimeric or

" humdn2BPasbddiedNs conprising anti bodies or pol ypeptides

de{%'svr%g e,tng,%ﬁ‘? %a@%ﬁ“?%??%&‘%&ﬁ %?ﬁ@gcw i§ aa &érﬁkl@r@ ar‘it@ody In some

an a
ambciech, e <81 ST P IR HRrp 1 2 0% IR BB aribedy s
humati Iid scae: embdmmgﬂﬂ etreadnh—ﬁGRB a0tagayst gmbtpdy@jar@go%qu«{aq gpscribed herein).
In so%@ﬁ&ﬂrﬁéﬁ | i shdlaERp Qﬁﬁ@nﬁ@éﬂh&ﬂ? cafkd dné oR MpreadDR($)@such as one,

tbod ; shown in
two, H?ﬁ] faldra{] ’OCH aagﬁrg%) Srln{;r%ln ?}tsr %‘fsqe;{%&t%g rnﬁ&dg G1 rvanants of G1 sh

'Tabla:ﬁmjoﬁélhptbera@ﬂ%@@f“ﬁsb% FEFEIR, 2Rt i CE’RRPHSE% thegamino acid

sequéeB &F alel nealdyi etiamgvatidies egion BpomeintRiguiens HBEX ilPritCe!) and the amino acid

-sequg'x%g Bﬁhéggh&ﬂalﬁbarlaﬁ@%gwfn @ﬁomﬁ%@hr@té (Eﬁd l@mo gan be

I eve

r dAEPTY ﬁmB@fWéh q'grﬁngl&g%fonéqﬁ%e a mg%f gs%n? ’reggb Mcg%g a constant

' regiomtreh lsemhnm&s iners dgscgbadsheraing e it sqgﬂgpgﬁq)c@m@ptsf @S&Pﬁﬁ‘j‘t region is

moditiatel O BbRtRN L J.ARmuRangRbE29:251 Busd4ceEhinbplicatign Ol PP CTIGBEY/01441;
and/og Qg&ﬁ?eéut Q;thcalporp Sl ogsoée%l § thgEtWer Qﬁbgiﬂplentg N BfiIRYcoRBrises a human

car bon

cont al
heavy g 1§62 awsgisbwa'yfai P?'H@S'BQ thgrfolglﬂna nﬁjgltlptase% JgﬂP%g] ?}1&%@8331 (amino

 acid Aineyling@uitd tetererea taathawiitypa oo oekuerey | Fiy ngpuowgge) 29:8613-2624. In

bb&iEentO thetRfooal Mpnse@ré BRddnbRd¥n 6 I% @0ty ipaaid Hefobdwing mutations:

J%? nke I rN-
E”“”f%ﬁ"“l*@ﬁﬁ%\??a\t%%}’*?? ﬁ'é%‘" e herberrr pgﬂs%éarﬁ}% N agi%lr@g%%gésacgéyﬁosylated for N
hnked”rwlyewila@n a In ¢ aethofieRs HuFdsEt éﬁ%ﬂnotshé&l‘%mﬁyé?é’a for Nlinked

glyco$i Wﬂ bl Mgy et ollgb@b@iaﬁdeaatacmmmaldne tteh aast AsnB97) hend/or flanking

eSS PN S5l e Gy Sl Sfgettiedon . i sone
embogivenis e FRISER! TEPIEHS ﬁﬁ‘é‘iﬂ%@% @b Hﬁa‘geﬁtgfya?% ab‘?fh %ﬁ&"“s‘a“t region may
pharmaceuti cal conpositions) and kits conprising- ,
anti body GL , and, as this disclosure nakes clear,
any or "all of the antibodi es and/or pol ypeptides
descri bed herein. The invention al so provides
i sol at ed pol ynucl eoti des-encodi ng the anti bodi es and
pol ypepti des of 5the invention (including an anti body
conprising the pol ypepti de sequences of the |ight
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WO 2007/ 054809PCT/ | B2006/ 003181 -45 - contain one or
nore substitutions, additions, deletions and/or '
i nsertions such that the i mrunor eactivity of the
encoded pol ypeptide is not dininished, relative to a

ativ noreacti ve nol ecul e. The effect
Wq}ﬁﬂ%?i’ééogmé %ﬂlﬁ%os/ooslsl

tivity of the encqded pol ypeptide ma
~generally be assessed as deséfibed herein. Varlants
preferably exhibit at |east about 70%identity, nore

be a% Iy % I%@:G lfc¥ NAhkddGRREsy BRABhzyRRfGIVIR BY blpesadifin 2 @MEdsylation de;‘"clent host
e .

rably at | east about 90% identity to a

polynucleotlde sequence that encodes a native
antTih bifiing effialy ) o1 2oreni-BERE BtagoTiRkn ey INRGRPIEYHH &S Byman o-CORP)
canf®@la¥@ e Blod @@atﬁ:ﬁmms’m ﬁfn& odmbis, i Bindthg rfintyaib “anyi 6f about 200 ni,

bogthl(ao nﬁqa%%ﬂ% r@{ﬁ aB‘éﬂ:‘E 0‘%1% | g1 a%Hﬂx %?0 B | Suti1B0 SR &bb M8 pM, about

m i
50 ivb ,ap@g 59) ﬁMeEﬁ)eét 13591\@ é@&ﬂoﬁ’% a%l? h%lé Ip&lnﬁ'bsome embodiments, the
bindigtefRB s eenthseayehahest 280 &1 tappit 86l m\:y aprstt fl @b godyy 50 M, abo_m 10 niv,

aboﬁtqrﬂRP'éb&@ﬁOnﬁn é&@ﬁﬁ%ﬁn&%mﬁy@ﬁma conparison wi ndow

Si rﬁqeggyltogx\etﬁmn@g%w ipg & nﬁty n&é:ﬁ%‘ %néGIQl-t’ S:ﬁ%ﬁ%ﬁg binding affinity of
mornoiheiogal Feb tagmegimehihe arftibedy. Te glgapm E’B'Eﬂfﬂ“cwaiféh W%"L?Bffsa” antibody (for
exar\ﬁj\ﬁ@ 1 G)Qﬁﬁ be bsalal With #aib or @prestied Flomiifhntly Bbatititys®an ani-CGRP Fab

fragmzént of an gn??o%?%ﬁ L VTARToN r%(e) %ﬂ%ge bQsrfon’ RESEARC@iacore3000™ surface

sane nu

Cont ﬁiﬂ A Cm -immobilized
plaswpw e’?s‘:t”ﬁ‘é’et (W6Re pirReSef% Bt | ﬁﬁ"t‘tf“@’lg’a &Ppe“iﬂ ‘et
strejgthnlicyn sansbr difps SSAUGINg ¢BSFEDY runmmmmﬁfﬁrs@ﬁMﬂjEP@ pH 7.4, 0.15 NaCl, 3mM

ED&OBGWA 64 sUSdcRfi bﬁﬁ Megibic8 RursOGERIM ot Bnyl dihdr IUBRP) can be diluted into
HBq %b&ﬂ%ﬁﬁ%\ %géetn WSA otqésg Ith%];l 9 gr{E}rrllHCa%d é;cgle\gng@?sgtwé% chip channels
using varighla PR BEeSe hiprup raagqsgaﬁ FRE" SOl bo020P rapERpse uits (RU)
for defdiidcdéncliodtldis dn goo-ebm@rRnoesecDay fxshys, RepdDerafidrosTglies have shown that
25mﬂﬂ@a%ii~; lszstﬁ W'e‘d'mtahé? Q?Jc&veﬁ P@ﬁk&@s thé bcﬂﬁ'l@f:@d VSl kedMith eGREvity of CGRP on

tectin

_ the c(h@dfo;) OVRE :thénquho ygfa]}{y §8r&ﬂjgsﬁgo S é? anxgﬁ,con%éﬁt}&ons ofMl1QOx estimatéd

Ko) diipluified Sitb Binplve dicorioteRdard anic#f 199 uHEALEERY dyRSRIoRgMERO! up to 2 hours
are %w\e/@l Théacoﬁﬁéﬁﬁétaonﬁof AP FaB 4rot¥aBare Hitemided byl 898A and/or SDS-PAGE

efec@éorgﬂ% %Ef ho Oais oi‘t l»? }g]vg c@bﬁe&w&?sa@e 15[?%4! %ggagﬁrﬁ) Ry anaiysxs) as a
stangiréy si§inetic ﬁgsomatggr{atgj @g)oand @qsoc;qugﬁg (kof.bar@\obtgwad g:ﬁgpaﬂeously by fitting

the FatdVhiobalPB% 1:CABKDGEIr Bindibgd mbdS (KdpensR. Row. Hafiebentdn, ér Petersson, B.

(199¥¥] M%t%gc% Erggﬁ&@ é’ 9]93‘116—)7msm|§0cpé @%Oa!udﬁorppmgé&7lliqnﬁﬁf% dissociation

consgaib ( KD) &aliﬁﬁgr%%cu aﬁqeaﬁtkﬂ“’k‘mp 'qls Aprotoco’l :s§u§at11e !t\j/gﬂsﬁ th %Eterm:nmg binding
affinthyOt3n dulibnly it ay FERBrioAging Hemem (CREPp CERP f @naties cramepgilian (such as
mou®d CcOREBEI CaRP, TNRRWBRP) Fsaniian dReestsiprmiSart CERRMeich @ o and B form).

.Bind%.ﬁgvyfyl op%g 3%%% is é%ﬂ%gk n%gﬁ.lgzdﬁép?%"c bugc) rg%?aelsro?'ﬁe:ﬁ%asured at 37 C.

BB BTSSR OO (LT TP LT PR fgre o The roue
and GoOmadalE | digmtnnoizasiob | airethe ioshl aneb dres geneealic 68 Kegring with established and

conv&kﬂaqﬁ%cﬂfnq&@mdtl%? s@hutdbn Laﬁdiﬁltod&@orp @8 ifdriheN@ascribed herein. General

h I
. techla%q% %’é Brlofilllfg '@@ Hﬂréﬂbaé‘ mﬁg%ﬁi 1] Pl%g}rég grr% k@%’w l\%%e%h and are described herein.

coitps cergempiiied thahapygrandedlian péies [np!u@ng W o&antﬁ:@dy producing cells
therdd@C&N theOhadif@Bted 1 Seak lay e baislhor petwsont of membiab,oind@iing human,

‘hybr@%g &t Hne@s Tﬁ;%mgrtﬁéjhésp afi r‘ﬂ% dé Ghok@hied #s ln%ﬁ@ﬂﬂ? NetRPniscutarly, orally,

SubcgigRqoNEY. ""é'laP'QWﬁ‘eﬁ?d’%f“‘?%m?‘MdJ“é éﬁ%@‘ﬁ‘g‘r&é’ Imppygogen. SHhotdefle s descrived
hereper centage i s cal cul ated by determ ning the nunber of
positions at which the identical nucleic acid bases
or ami no acid residue occurs in both sequences to
- yield the nunber of matched positions, dividing the
nunber of matched positions by the total nunber of
positions in the reference sequence (i.e. the w ndow
size) and nultiplying the results by 100 to yield the
per cent age of sequence 35identity. Variants may al so,
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Alternatively, PCR allows reproduction of DNA

sequences. PCR technology is well known in the art

and is described in U S. Patent Nos. 4,683,1951

4,800, 159, 4,754,065 and 4, 683,202, as well as PCR
merase Chain Reacti on, I\/UI lis et

@I@Zﬁ:’s"\%ﬁl Press, Boston (19% aiJC'r/ﬁ;%osmosm

2007/ 054809PCT/ 11132006/ 0031 - 47 - RNA can

be obtained by using the isolated DNA in an

ap iy ddn@k @av BE baparad tlorh tieayridhogytes tand introoralid intyabine cells using the

genF:%F'éom%EJ .lbeﬂ M}ﬁﬁ%@ﬁmﬁﬁ% e of RiHidr G GRS mididh, (1 ¢4 %dﬁe 256:495-497 of

a5 TG BRIl £50 S0 SRR oVl gk . nang bt rct

limitad to, X625 g8 653 drotidse from Serfolk dsitutes Cell Disiribet@8Bipter, Sgr Diego, Calif,, USA,
ma ﬁﬁ@%ﬂ& frthe h bnd:zanoxsueé@mme tHé'té’dth&i}a MRREOTUBINGRYelBfa cells and lymphoid

cell%tésmg élfugsg%egndsu? r%srﬁo ge ﬂgeneglyg %Dg(ailgclgrﬁ:g ﬁ%%hsﬁygﬁ(ho\?ﬁ to tHYe skilied in the

art. aRfter thatfision; HetChls e P‘ePaWﬁdl feor; th fugip meﬁlgmva@e {desn in 2 selective growth
mecﬁtﬁ* QGdnesh iﬁmyxamﬂfny-a&mﬁﬁtérmth}gmir@ HAT) esim, e lelimihameé emdannﬁtzed parent

_cells, An % ﬂg ﬁ%gla l&és%f'lbgd I’% JbQIeMéﬁéd%ltﬁ Pylidou O8RS 3hd ¥ used for cutturing

hyb@owﬁ @attsgprﬁgtmqna?lorgl fﬁ\gmdie% R%?no%ggélsﬁrn@%/\{e g%he cei?fusmn technique, EBV
immendizaiuB | cetissmay hadbet tonprypducatheyani<iRRP fmonocipnaieaniiendies of the subject
invehtt! TH&Ry @@odﬁeéile eXpaB@ddenll si@loRdd) N@EsIeOindistpdhgiidniieare assayed for

antintrwg@{oéep 4 w{yabryu%oggé(n‘rf}%‘ %’?ﬁnu%gﬁ'i%c]!)rg%gfgg ?%nu gazigﬁn%noassay, enzyme
immuigoagsay. 95 Brespere W“P%%ayéferl vatives, npl8, npl9,

 pBR3ZRiompdMBE:, maEak bded g3GRIge dﬂaﬂybomeorﬁmésau derightives, progeny cells of
the &JPéﬁ wb o\e(r%Q 5!’{%{ Stof i€ MoRsRioRaPARibaS D& Gor CEF@S& Afdflion thereof..

ar.e av |Iable

H&Ef}deli“a? “1?&%??'(51? \gl'fefg 2{@0‘3‘!@? e Pe gevy, Vrltﬁ) or i vivo using known

- proobmwst r Brge moncEiopat @9@@0@\@5mtbér'éoléﬁ@n@?@lm%/ﬂgw’é medla or body fiuids, by

conveRfdhiiCiaduB okl BakeRitio eoretedBdsr BhSad laminopiomt allfate aprddipitation, gel
elecgc%b%{rgéilsc ld%ﬁglg %ﬁroﬁ\% glragt'lyn Ohdt Lﬂraht?&oh rl{\’c?egﬂ'édo rl!ndégtre&i §cﬂvuty if present, can

ressi on vect e
e TR T RTS B [EMP EarePE G S IRoT e O e Fmuegen atieched
to aisoldeyasl ang@uingér releesingtthousisehamtibdiea. off e imatyhegen. Immunization of a
host%ﬁl%ﬁrﬁfﬁ'aq{ﬂlm‘éﬁ @bRPSOrlarfﬁle&Q coHinirdy the BRfet drhifd dbseh@ence conjugated to

_ I
a pr%agﬁm gslgmxnog?mc \4%‘; Q eglla‘s !oq)% |Mlqh%da9§n9e§h5igﬁrﬁ§est hemoc&amn serum

Ses,
albuginppeisg |t*wr99{¢é@*no?r(5§ybean PN BiyBTiPEak Of dvaiging agent, for
exar¥i} SdAdERnzoVe cliiFsuatiuidnesstss @anjuggtme timblgh icyatdingd egsidues), N-

| hydrwgucaﬁxﬁl d@Q%rohé;ﬂén%jfe&l&es)oa@taﬂaeﬂ@é' @u&fmctahﬁydh@é OMoNG RIN=C=NR,

e, R o 11,75 SHE G i o e Y B err Bt o8 g, monodon

antibodieslr ol | i ng el ements (such as pronoters, enhancers
ang deSifet] hat=pti-CGRPOANtASREEMBICEN (fodbnoClonal fof @oigdidtial) @ )njerest may be

sequgir\]c%d oarnd WP{ %ol}(ﬁu@lgétld@t gﬂﬁ@ll:e %gttﬁéﬁ é %ﬂné:'d E]m;@t\%cﬁf for expression or

uired, such as ribosone in
propagals ThE PAAALA I N 'gfﬁfeé@*avﬁd“@?%ecg Bfesirg In @ host cel
and Thh@ost edt@nShemmeteapandﬂrgandT@zwoﬂoyiuw et iinles akgfnative, the polynucleotide

' sequbﬁye%a?%te ugﬁ\‘orbéaenbtﬂ:t rﬁé?ﬂid%ﬁ‘&ﬂ\ th Hufhahite tM'théb@ lok toiipraythe affinity, or

other agaaﬁe%sﬂ%sr gttﬁ% ﬁntu}o&g r %%% n%?r%tan regroH maygbe engineered to more
reserpbie Buranecongtarth rezsnoumqﬂwe W’d‘é‘e resapaﬁeu%/% ﬁ‘éi@ﬁ‘ﬁ’d% ésed in clinical trials and
treatidEAEmdRINGRANE may betdesiable ud sér_M@BS manputate fHecdrdioddy Isequence to obtain
grea{@ﬁém\ﬁggr@éﬁP and dr@é?ér%%éé?rh lnﬁ}ﬁgn | drget l't QI b Bpghrent WBE f skill in the

O Syl SCLL OUS dgqedgtéo 6788?%8@!:{ Fntagoms? antibody and still
mainfaolity bindiheatliyde CSOGRPI | of t en depend on features of the

host cell. The invention.also provides host cells

conpri sing any of the pol ynucl eotides descri bed

herein. 30 Any host cells capabl e of over-expressing

het er ol ogous DNAs can be used for the purpose of

i sol ating the genes encodi ng the anti body,

pol ypepti de or protein of interest Non-limting
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5,86

pol ypepti de described herein and instructions for use

in accordance with any of the nethods of the

i nvention described herein. Generally, these
|nstruct|ons conprise a description of adm nistration
wi 200)6s4849t | - CGRP ant agoni st anti body to treglr/maeo6003181 -
ane |orate or prevent headache (such as n1gra|ne§
according to any of the met hods described herein. The
kit may further conprise a description of selecting.

anTherckny fottgzheral stepsifothaimbmizef omonoelerat antipdy-b heselaren(1) determlntng the

nucle\gﬁ&r%nhrpyédﬁgd %ﬁ& B&E sddfidce Pk \éﬂaﬁh@énnbét@ lxﬁl&%ﬂ@ﬁ&@y Qdriable domains

humainzdagamcrceq;;t Bothe @f:tuadmnﬁmgﬁggmpﬁgjo@gleﬁtﬁmntqm)d {4) the transfection and
expr?%@%@ BleStumRtidd0alvody 0 9, kdndibarhpki)al.S aleatent Nos 04,816,567; 5,807,715;

%éo%%meﬁ? & %g@ 1(§ ‘?3; é§‘3%§'§.@§9 eagle{hd%qws?o

I's a hupmni zed

s ofyaurakas 64 ,hwéangd etnp,k@dn gigﬁgql%e,d:agjnprfsgg Rl ﬁﬁtﬁ;en %Jlﬁglgq ﬁ% djerlved from a
non-1RIFRA dhrmogishulin Heee Bewhidbeted, Beladingohioeticoantibodien bavigdgdent or modified

rodert v ?e{g);lob an%t {HQF 2&B9d) RBRliISmentdAty SREMIAAP AbioR® NCDRY) Mesed to human

const(agtdjewalgg %eﬁe or Wpie,ﬂ&ﬁgéet a?ure%(zgizébfﬁ@é]?“ LQQ%O é%jal Proc. Nat.
Acadeﬂdaddﬁﬁrr@@ﬂ&()#@q (15@9}( SopRet ¢y .b}ﬁn@ml 138: 4534-4538-(—}9@7) and Brown et al.

CancbNREL US35P15585 @1 &), NOtHed rdtérencds @ewfivearvdemtCORSGRERed into a human

~(2) designingithe hLmaﬁ%elg %‘ﬁlﬁ’gg?ﬁeﬂ? ngt\%héc?u H}c 9?{1%%8 g@&%m%e during the 7

supp?rgng Cr)nr?ew%gi( rgvotnl(F’@d% E Q‘E S Witk én%bx‘dﬂﬁlté rﬂfn%ﬁ Rido@ ckStant domain. .

0s

See, RIS, FAYTIER Piot NEKE SRR 1B A MR o Selens 2901604-1538
(1988),0ntAUMTeSs St ERNdee IAT-522R5 el 950D u| Anoleic keiRjense (desggibes rodent CDRs

supp cgﬂéhtﬂ rg&%@m%ﬁ kaResN rédenbitlnawdikt reglérs e See) 186 bxanple, BM®pean Patent
Pubh%tlgrg t'\éﬂqd%ﬁ%tg% Tl elast S, hurnanli Qﬁ% bn[li\fe%nlgé %Pe %Q%Je\ép{oc %An%ze unwanted

‘ucti o
immupelogical rezPqa g.\wagjh@g@nt @ﬁ@;ﬁWdaqtlppdy H@iq&“ﬁ whﬁtﬂlthrmts the duration and
effectiBidRl BRhdraRtRRpickiosd sftivké onistidsdn tygiman reaipients.c Fererample, the antibady

constgla %gﬁo%‘%ar?@e @gﬁ@é]&egdcﬁthg{ it i€ Pﬁrh&@{t) iy ’ﬁél'gﬁ% . Mid8&9 nodfri8ger complement

acce

Iys:s)1 r??@r‘% giP |Pd’8't‘:@%°”tf1’fhtpcqﬁae598’8?f¥?& Slrl aterl%%%?pncau at@ Q85og51.8. Other
methtds @abunryzing anbediasaitat mgy alrribpoyiized grealssegdriy DRuehee figl. Nucl Acids
Res. (1BYGH-B56 M@ARAE)n USSPt NGNS, 188Y77he,(5Aa9T, dRe0TIe6T: 5,866,692

6210%:7?Cnd§3 sﬁ%cﬂi%ﬁdﬂ%&ﬂ@éwﬂﬁ@%k&ed herein. The

is 1Tnvention are i cka I .
- sdntvsb p@tfﬁé@ﬁ%tlﬁ% H’chlﬁ‘ﬁ?é'sa"r%mfb‘eﬂ 'ann E? R the q{smg commercially
availabicabce that hdvesheeh agrgijnefree b bixereph chesiic nepin(@s . @munoglobuhn proteins.
Tmnsﬁ@rﬁé Sfknd érar@éesi@ht%sttj 'pfbd%gasﬂlore aéBﬂ"aEkh@ d..iflig hurdrsantibodies) or more

cont enplat ed gggll h Htlb%lég] Examples
robust} & [a8pQuSe e zg%cpbe ”53‘% or gen%}’atl% % rﬂan?z ﬂlf?rfa % p
of suqdﬂeng?h%plggw are P(gl]lpﬂ'@éﬁﬁ gﬂg‘r%f\ggemxalﬁc élfrsnﬁ?rg e?‘?) god I—HH!Ab—Mouse@ and TC

Mousk ™ ikfil Mitia@L cC@risdsedh, |5, @ mioni punp. A kit may have a
Stlﬁ Ll Llﬁnﬂ%ea?ﬁbmg %ag £ ha@@%tﬂlaﬁ@%n@ @)fﬁ‘e%bétﬁfsmgﬁbfy M&hod known

I ntravenQus so

in thesqrb plﬁé‘lPOtEﬁr E Rl @nt@)gglgs ng % econﬁ;mgaqy t%gph%%e cghc,p y technology.
See, hexappiet HiSn Batentaips o8 $35. 338658 7§‘( 73, é“%@ﬁ%@ @%bﬁot and Winter et al.,

Annu(lfl@vr IS ABIPY 24381265 @1@94)almaﬁatway tkeprage tisdiayategmolugy (McCafferty et al,

Naturg%ﬁéj%éggﬁg? ﬁ@go)?canabe usgd t rﬁgdalgg l?m%téﬂﬁ&%fes th? 5&@9&?{' f%glt%‘nts in vitro,

ect1 on nee east one active

from iggranegiqbyin yreabisolYh BT 8RTe rgpe&ﬂreaﬁ'ﬂ“ eRniR Gy {poording to this

technid0@ RhEHaa0Y donfdiegepaniraicionyd indiymé infoteliigar a oy of rigorcoat proteln gene of

a fl|al‘§§‘l‘t"&lg %atﬁig@ﬁl{épg el §saflﬂjl ¥ or@ﬁténﬁ %lsﬁlgfe@tas fag}rc]:téorr]xal antilddy Sragments on the
cotai PR e BPOLES P9 AT R RroR SRR Al S L paPoNA coy o

insert(s).on or associated with the container. The
foll owi ng Exanples are provided to illustrate but not
limt the invention. 35Exanples Exanple 1:
Generation and characterizati on of nonocl onal

anti bodi es directed agai nst CGRP Generation
of antl CGRP antl bodi es. To generate anti-CGRP '

the plicigt geTOmpr selseidrabaseheraing Binctionsl PEPPEHEESCT th@@”‘ﬁ?&@k%@‘b’esmt in selection of
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chromat ogr aphy. The supernatants were equilibrated to

pH 8. The supernatants were then | oaded to the

protein A colum MabSel ect (Anmersham Bi osci ences #

17-5199 02) equilibrated with PBS to pH 8. The 26

ol um s washed with 5 colum vol unes of R

W‘Pﬁ8°7éq'?i"? odi es were el uted \gbth 50 nM Pt R bhorss

citrate-phosphate buffer, pH 3. The el uted antibodies

were neutralized with 1M Phosphate Buffer, pH 8. The

the g%qg bfdoBplg ard brﬁ@&’dye&hnﬂﬁﬁgethdmabmwﬁﬁw Thins, RBS phagied fimits some of the
propegljg g%&g %Iy F%uagr;]ecgﬁa&%%ﬂé Bﬁgnoc & Helehdl bednls; for review see, eg.,

" ant1bo
Johngopy tevin fSalsed \ﬁ:éwe'bpé\ﬁ%rled:%mp%%g?%m &EYIP%@%”%&?%% $11 (1900).

SevelaN@ufcds bf \Bdenk bagticers carsienged fompbagplispiay FalBcHREN Et@Fn Nefup352:624-628

“ 9913 ﬁ?iateé P d%gl)se ﬁr% op#[‘u oaézggn@%nﬁdd%\é/frbrh hekghafiont @imbindtorial library of V

ow 1 act
gene@qﬂygh{r?rmtheosﬁ erweqf gnnaJéttzgq e ﬁeé Hﬁloéxrb%h%% Himmunized human
dono®an RAGInselctcitand phitedissi te 2 WiyETNg a@aysqf artigansdingluging self-antigens) can be

Griffith ﬁ’&@lr {- a‘]g 2#’ ¥351| (’le%gtgpbase on%&e@eﬁgﬁs@ arﬁ@&dy genes accumulate

a
mutaigme @éﬁd‘@)ﬂ ralaf($qnitis Wpﬁ'@'t”@t'?ﬁ)nﬁof"&? cg]?{@e%mgro tced will confer higher
afniedl EanBt deBs dpiayitgenigtrafiniyOSRRCETIMDEIogkENin e PISEERNERlY replicated and

differgiats bR dg@gggﬁls% JhNE A lenBlehdRe ITh PGtuRI prdcks tii bR ritnialeed by employing

the te@lgpc&@é@@fvn qq\@am%%éf]é@g? Z{Xﬁlkasﬁjnoln Bfo?lsegr{}ﬁp 9@77(9-55&1%&555“@ this method,
the aGWity sfupmmang Hyokh @ntlboqn@saqt_qrme(:i m hRge-figPiay Ao lraprOVfg@y sequentially
replaé-@q[ h‘QQQavy?’ am\/lhﬁp%m . REibYVogedes. il ppaoloet o rpg@%iiy occurring variants
(repeB?ugf) H{/)(’ %{Omcfl UC%E%E 'gb[éﬁlgd %mcﬁmq%hxﬁa &‘anb:%f nTtﬂ@'téc)ﬁn:que allows the

| .soiatgé‘%é@ e;\%;@ n§%{el 1€RniGbe ledcbaay Mayk <t Bl IOVl Gial. 222:581-697 (1991), or

t.o
" oroduCHINSE B ntﬁpd‘ﬁﬁ“ﬁ PR Jf?gmﬂéwgb? t %éﬁl\g lrangée Oy dategy for making

very [BRE phagsanticay eparttoys (isa kg -2 ntmmmnerzcé-aﬂ rargpt g descrbed by
Watemaue.%%t‘%ﬁ"' ﬁudﬂrﬁ@ldg‘?{@§ W iopih-19i66 digeg). ABdakrbifiiog capf also be used to derive

ant L,bag t Linated Acl s u&@'?an haUhiRE Sinities and specificities
rumeg gAY B e e A2 9533‘;
o theZS’IMJWQOZd%O@P@dY/ Accppiog 5108 SEgS: Whl SRS g plgPe meing:

the h rortlxbﬁ dB]BIhD/ admath G0 ©e nideitanbippdisd obteived bhARROS. dipgipy technique is
repia%I with 3 %ﬁ)l& e‘é@ﬁurﬁ’e&?\l \¢d&Jné?rW?EdegEcrééilh@Sc&ieﬁtlhemhmdiumerdm abBelection on

' anhggbﬁ;slég; &y Jsolgw qf gola retg:o%%] tﬁ%ﬁ%ﬁl? og ?égta)gﬁgg 'Tl \M%Et%nai antigen-binding

site, il Mt értopet grteres (apititshbhe Gbmm bREper oPhere Bfﬁfeisaﬁ Tgppated in-order fo
replasd Wdir&RaiRR ot @edtinag, a humen antibbiyr ie@bbivkd (sse P Publication No. WO

93/06%1%%&%%? =gl A%Pf qgﬁ b)yl,irﬁke £ hiRdri-aith of Redi bRtodiedy GDR grafting,

t i mat ) f -
i Reiahs GWERR SRR [FECBEP Gy Vo 8 Taprey o O resices of

roderﬁb/tgﬁﬂ n and di ssociation times of 10 minutes. were
r ey e}’}%ﬁar ol E“ﬂ% hd b ABcRYIEh PertamEtd Me@RizEeardibodies, the general

prncipigs dmﬁ%‘s‘%%dgir%%ophﬁg %custanwa?é'ahtgbo&és/ BoVils, f@lt &@iﬂﬂé 1in Mﬂscﬁts primate,

Ki net| antibod descnbed
cquiras smicsiheso it i Bitteer @preyeniihiet OfF SUBE a%PFHﬁ °fr“ét'i.”é"'7(“ﬁ<9e%“) y

" hereiMRaf bO&nitinke .o, 0D dratimgpfeesteyvoliymiftation aCRmautEiona to a

1: /}nulﬁ&{’&’ﬂ%éf bebnllgm' rg&ﬁmgﬁ*é Pﬁ%"t rs%}‘:?lﬁ}’(g thé_\’antlaéﬁi?é‘s antl.antibody producing

son

cells Eﬁ!znngéq Wl% ob@gun@l gfﬂ1§ Sﬁau({nﬁe algfj ?e%e sequence to express the
antibBdyargEcaiminad§Gh obﬂlceleqag | CHPi whs)d |®§"6%‘| fa?q‘qgnw'ﬁ%'rf@?yat?ﬁ gmployed is 1o
expre&%?]%la |BodyaJeEuerr‘:bé tneﬁantél\/@ar £ tobdces) @tadsgenio milk.hevaties Gor expressing

anttbpcﬁes-rgwlglgtlﬁty Iéﬂ,,ngan% or tEndTH Ha%edrf oR0ed 'SRYNR LS, Pe&tBOVWRal. Vaccine

19:27901(2008); berbEraCERPA Bty drtaey- '%”%bl@rhpﬁ?ggf‘ﬂip%‘ﬁ?%& g o mmunol

that anti-CGRP anti bodi es bind on human a- CGRP,

- binding affinities of the-Fab fragnents to various
CORP fragnments were neasured as descri bed above by
capturing N-termnally biotinylated CORP fragnents
amino acids 15 19-37 and am no acids 25-37 on a SA
sensor chip. Figure 1 shows their binding affinities
measured at 25C. As shown in Figure 1, al
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Methods 231:1 47(1999)‘. Methods for making derivatives of antibodies, e.g., humanized, single chain, etc.
are known in the art. '

Immunoassays and fiow cytometry sortmg techniques such as fluorescence activated celt sorting
{FACS) can also be employed to isolate antibodies that are specific for CGRP.

The antibodies can be bound to many different carriers. Carriers can be active and/or inert.
Examples of well-known carriers include polyprepylene, polystyrene, poly_ethylene,' dextran, nylon,
amylases, glass, natural and modified celluloses, poiyacrylamides, agareses and magnetite. The nature -
of the carrier can be either soluble or insoluble for purposes of the invention. Those skilled in the art will
know of other suitable -carriers for binding antibodies, or will be able to ascertsin such, using routine
experimentatiori. In some embodiments, the carrier compnses a moiety that targets the myocardium

DNA encodlng the monoclonal antibodies is readrly isolated and sequenced using conventional

- procedures (e.g., by using oligonuclectide probes that are capable of binding specifically fo genes

encoding the heavy and light chains of the monoclonal antibodies). The hybridoma cells serve as ‘a
preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors {such as
expression vectors disclosed in PCT Publication No. WO 87/04462), which are then transfected info host
cells. such as E. coli cells, simian COS cells, Chinese hamster ovary (CHO) cells, or myeioma cells that do
not otherwise produce immunoglobulin protein, to obtain the synthesis of monocional antibodies in the
recombinant host cells. See e.g., PCT Pubilication No. WO 87/04462. The DNA also may be modified,
for example, by substituting the codrng sequience for human heavy and light chain constant domalns in
place of the homalogous murine sequences Marrison et al., Proc. Nat, Acad. Sci. 81:6851 (1984), or by
covalently joining to the immunoglobulin coding sequence all or part of the coding sequence for a non-
immunoglobulin polypeptide. In that manner “chimeric’ orl"hybrid" aritibodiés are prepared that have the
bmdsng spec1ﬁc1ty of an anti-CGRP monoclonal antibody herein. ‘

' Anti-CGRP antagonist antibodies and polypeptides derived from antibodies can be identlﬁed or
characterized using methods known in the art, whereby reduction, amelioration, or neutralization of an
CGRP biologicat activity is detected and/or measured. For example, anti-CGRP antagonlst antibody can
also be identified by incubating a candidate agent with CGRP and monitoring any one or more of the
following characteristics: (). bind to CGRP; (b) block CGRP from binding to its receptor(s); (¢) block or
decrease CGRP receptor activation (including cAMP activation); (d) inhibit CGRP biological activity or
downstream pathways mediated by CGRP signaling function; (e) prevent, ameliorate, or treat any aspect
of headache (e.g., m:grame) (f) increase clearance of CGRP; and (g) inhibit (reduce) CGRP synthesis,
production or release. In some embodiments, an anti-CGRP antagonist antibody or polypeptide is
identified by incubating a candidate agent with CGRP and monitoring binding and/or attendant reduction

_or neutralization of a biclogical activity of CGRP. The binding assay may be performed with purrﬁed

CGRP polypeptide(s), or with cells naturally expressing, or fransfected {o express, CGRP polypeptide(s).
in one embodiment, the binding assay is a competitive binding assay, where the ability of a candidate
antibody to compete with a known anti-CGRP antagonist for CGRP binding is evaluaied. The assay may
be performed in various formais, including the ELISA format. In other embodiments, an anti- CGRP
antagonist antibody is identified by incubating a candidate agent with CGRP and r_nomtonng binding and

_attendant inhibition of CGRP receptor activation expressed on the surface of a cell.
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act|V|ty Antibodies KD to rat a-CGRP at 37C (nM
Cel | - basedbl ocki ngof binding of rat a-CGRP to its
r ecsupking inBikl i@hBichiva e ketititbaf acsalatcantiviiRForntagonist antibody can be

furthng\érltfﬁéﬁ%J E%glﬂiv l@ b?@a@%?@ RHSwE ¥ BndGRRied HRREica biiviies Altematively,
bioassays can be used to screen candidates directly. For example, CGRP promotes a number of
measurable changes in responsive cells. These include, but are not limited to, stimulation of cAMP in the
celi (e.g., SK-N- MC celis). Antagonist activity may also be measured using animal models, such as
measuring skin vasodllatatlon induced by stimulation of the rat saphenous nerve. Escott et al,, Br. J.
Pharmacol. 110: 772-776, 1993, Animal models of headaches (such as, migraine) may further be used
for testing efficacy of antagonist antibodies or polypeptides. Reuter, et al.,, Functional Neurclogy {198)

"Suppl.3, 2000. Some of the methods for identifying and characterizing ant-CGRP antagonist antibody or

polypeptlde are described in detail in the Examples.

Anti-CGRP antagonist antibodies may be characterized using methods well known in the art. For
example, one method is to identify the epitope to which it binds, or “epitope mapping.” There are many
methods known in the art for mapping and characterizing the iocation of epitopes on proteins, including
sol\nng the crystal structure of an antibady- ant;gen complex, competition assays gene fragment
expression assays, and synthetic pephde—based assays, as described, for example, in Chapter 11 of
Harlow and Lane, Using Antibodies, a. Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold

Spring Herbor New York, 1999. In an additional example, epito'pe mapping can be ﬁsed to determine the
sequence to which an antl-CGRP antagonist antibody binds. Epitope mapping is commercially available
from various sources, for example, Pepscan Systems (Ede[hertWeg 15, 8219 PH Lelystad, The
Netherlands). The epitope can be a linear epitope, i.e., contained in a single stretch of amino acids, or a
conformational epitope formed by a three-dimensional interaction of amino acids that may not necessarily.
be contalned ina smgle stretch. Peptides of varylng Iengths (e.g., at least 4-6 amino acids long) can be
;so!ated or synthesized (e.g., recombinantly) and used for binding assays with an anteCGRP antagonist
antibody. In-another example, the epitope to which the anti-CGRP antagonist antibody binds can be
determined in a gystematic screening by using overlapping peptides derived from the CGRP sequence
and determining binding by the anti-CGRP antagonist antibody. According to the gene fragment
expressmn assays, the open reading frame encoding CGRP is fragmented either randomly or by specific
genetic constructions and the reactivity of the expressed fragments of CGRP with the antibody to be
tested is determined. The gene fragments may, for example, be produced by PCR and then transcribed
and translated into protein in vitro, in the presence of radioactive anino acids. The binding of the antibody
to the radioactively labeled CGRP fragfnents is then determined by immunopreeipifcation and gel
electrophoresis, Certain epitopes can also be identified by using large libraries of random peptide
sequences displayed on the surface of phage particles (phage iibraries). Alternatively, a defined library of

' overlappmg peptide fragments can be tested for binding to the test antibody in simple binding assays. In

an additicnal example, mutagenesis of an antigen binding domain, domain swapping experiments and
alanine scanning mutagenesis can be performed fo identify residues required sufficient, and/or necessary

- for epitope binding. For example, domain swapping experiments can-be performed usmg a mutant CGRP

in which various fragments of the CGRP polypeptide have been replaced (swapped) with sequences from
a closely related, but antigenically distinct protein {such as ancther member of the neurotrophin protein
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family). By assessing binding of the antibody to the mutant CGRP, the importance of the particuiar CGRP
fragment to antibody binding can be as'sessed.i

_ Yet another method which can be used to characterize an anti-CGRP antagonist antibody is 1o
use compeﬁtibn assays with other antibodies known to bind to the same éntig_en, i.e., various fragments

‘on CGRP, to determine if the ani-CGRP antagonist antibody binds to the same'epitope as other

antibodies. Competition assays are well known to those of skill in the art. _

An expression vector can be used to direct expression of an anti-CGRP antagonist antibody. One
skilled in the art is familiar with administration of expression vectors to obtain expression of an exogenous
protein in vivo. See, e.g., U.S. Patent Nos. 6,436,908; 6,41 3,942; and 6,376,471. Administration of
expression vectors includes local or systemk_: administration, including injection, oral administration,
particle gun or catheterized ‘administration, and topical administration. In another embodiment, the

* expression vector is administered directly to the sympathetic trunk or ganglion, or into a coronary artery,

atrium, ventricai, or pericardium.
~ Targeted delivery of therapeutic compos:!t:ons containing an expression vector or subgenomic

polynucleotides can also be used. Receptor—medlated DNA deilvery techniques are described in, for
example, Findeis et al., Trends Biotechnol. (1 993) 11:202; Chiou et al., Gene Therapeutics: Methods And
Applications Of Direct Gene Transfer (J.A. Wolff, ed.) (1994); Wu et al,, J. Biol. Chem. (1988) 263:621;

Wu et al., J. Biol. Chem. (1994) 269:542; Zenke et al., Proc. Natl. Acad. Sci. USA (1990) 87:3655; Wu et
al., J. Biol. Chem. (1991) 266:338. Therapeutic compositions containing a pollynucleotide,are'administered
in a range of about 100 ng to about 200 mg of DNA for Eo'cal administration in a gene therapy protbéol.
Concentration ranges of about 500 ng to about 50 mg, about 1 ug to about 2 mg, about 5 pg to aboit 500
pg, and about 20 pg to about 100 pg of DNA can also be used during a gene therapy protacol. The
therapeutic polynuclectides and polypeptides can be delivered using'gene-delivery vehicles. The gene
delivefy vehicle can be of viral or non-viral origin (see generally, Jolly, Cancer Gene Therapy (1984) 1:51;
Kimura, Human Gene Therapy (1994) 5:845; Gonnelly, Human Gene Therapy (1995) 1:185; and Kapiitt,
Nature Genetics (1994) 6:148). Expression of such coding sequences can be induced using endogenous
mammalian or heterologous promoters. Expression of the coding sequence can be either constitutive or
regulated.

Viral-based vectors for delivery of a desired polynucleotide and exmess;on in a desired cell are
well known in the art. Exemplary viral-based vehicles include, but are not limited io, recombinant
retroviruses (see, e.g., PCT Publication Nos. WO 90/07936; WO 94/03622: WO 93/25698; WO 93/25234;
WO 93/11230; WO 93/10218; WO 91/02805; U.S. Patent Nos. 5, 219,740 and 4,777,127; GB Patent No.
2,200,651; and EP Patent No. 0 345 242), alphavirus-based vectors (e.g., Sindbis virus Vedtors, Semliki
forest virus (ATCC VR-67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and
Venezuelan equine encephalitis virus (ATCG VR—923; ATCC VR-1250; ATCC VR 1249; ATCC VR-532)),
and adeno—assobiated virus (AAV) vectors {see, e.g., PCT Publication Nos. WO 94/12648, WO 93/0376%;
WO 93/19191; WO 94/28938; WO 95/11984 and WO 95/00655). Administration of DNA linked to killed
adenovirus as described in Curiel, Hum. Gene Ther. (1992) 3:147 can also be employed.

Non-viral delivery vehicles and methods can also be employed, including, but not limited to,

polycationic condensed DNA linked or unlinked fo killed adenovirus alone (see, e.g., Curiel, Hum. Gene
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ues’in bold indicate p 4nt mut at i ons.
aci d sequence SEQ I D NO 1- 3? (VE)
ACDTATCVTHRLAGLLSRSGGVVKNNI FVPI NVGSKAF 15 8- 37

Ther\(TdEB \ &ty SW@JM@SWJ 1EBol. GABm. (1989) 264:16985); eukaryotic cell

dellver% vel'{lc(?e5s4(%@% g%— %20\99 600848 L, 8‘14 25 PCFPRBlicatih NS %@@5@7994 WO

96/1 T@i@; \g@) 9% WFWTWA%UCI?@§ﬁar%ﬁ§e[§'ﬂzat'°” or 1A siont with cell
meminEAAAK NNERGE TGRS0 #BEdred. 1 ExaM)larbGakaNNIAY PIreduciop Arethods are

descrida K3 pdishectda N§WNNE)/B\FW%t R4, 51636859 LhoBdRes that can act
as gene delivery vehicles are described in U.S. Patent No. 5,422,120; PCT Publication Nos. WO
95/13796; WO 94/23697; WO 91/14445; and EP 0524968. Additional approaches are described in Philip,
Mol. Cell Biol. (1994) 14:2411, and in Woffendin, Proc. Natl. Acad. Sci. (1994) 91:1581.

C. Antibody G1_and related antibodles polvpeptides. poivnucleotldes vectors and host celis
This invention encompasses compositions, including pharmaceutical composmons comptising
antibody G1 and its vanants shown in Table 6 or polypeptide derived from antibody G1 and its variants

shown in Table &; and polynuclectides comprising sequences encoding G1 and its variants or the
polypeptide. As used herein, compositions comprise one or more antibodies or poiypepttdes {which may
or may not be an antibody) that bmd to CGRP, andfor one or more polynucleotides comprising sequences

'encodmg one or more antibodies or polypeptides that bind o CGRP. These compos:tlons may further

comprise suitable excipients, such as pharmaceutically acceptable excipients lncludlng buffers, which are

- well known in the art.

The anti-CGRP antagonist antibodies and polypeptldes of the invention are characterized by any
{one or more) of the following characteristics: (@) bind to CGRP; (b) block CGRP from binding to its
receptor(s); (¢} block or decrease CGRP receptor activation {including cAMP activation), (d) inhibit CGRP
biological activity or doWnstream_pathWays mediated by CGRP signaling function; (e) prevent, ameliorate,
or {reat any aspect of headache (e.g., migraine); (fj increase clearance of CGRP; and (g) inhibit (reduce}
CGRP synthesis, production or release. '

Accordlngly, the invention provides any of the foi!ow:ng, or composntlons {including

pharmaceutical compositions) comprising any of the following: (a) antibody G1 or its variants shown in

Table 6; (b) afragment or a region of antibody G1 or its variants shown in Table 6; (c) a light chain of

antibody G1 or its variants shown in Table 6; (d) a heavy chain of antibody G1 er its variants shown in
Table 6; (e) one or more variable regioh(s) from a light chain and/or a heavy chain of antibody G1 or its
variants shown in Table 6; (f) one or more CDR(s) (cne, two, three, four, five or six CDRs) of antibody G1-
orits variants shown in Table 6; (g) COR H3 from the heavy chain of antibody G1; (h) CDR L3 from the
hght chain of antibody G1 or its variants shown in Table &; (i) three CDRs from the Jight chain of antxbody
G1 or its varianis shown in Table 6; () three CDRs from the heavy chain of antibody G1 or its variants
shown in Teble 6; (k) three CDRs from the light chain and three CDRs from the heavy chain, of aniibody
G1 or its variants shown in Table 8; and () an antibody comprising any one of (b) through (k). The
invention also provides polypeptlides comprising any one of more of the above.

The CDR portions of antibody G1 (including Chothia and Kabat CDRs) are diagrammatically
depicted in Figure 5. Determination of CDR regions is well within the skill of the art. It is understood that

" in some embodiments, CDRs can be a combination of the Kabat and Chothia CDR (also termed

"eombined CDRs" or "extended CDRs"). In some embodiments, the CDRs are the Kabat CDRs. In other
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SGGWKNNFVPTNVGSQAF 22 F37A (19- 37)
SGGVWKNNFVPTNVGSKAA 23 25- 38A NNFVPTNVGSKAFA 24 25:-37
NNFVPTNVGSKAF 25 F27A (25-37) NNAVPTNVGSKAF 26 V28A
(25-37) NNFAPTNVGSKAF 27 P29A (25-37) NNFVATNVGSKAF

5-37) NNFVPANVGSKAF 29 431A( 25- 37)
“ﬁﬁ'&@%l@%%&KAF 30 V32A (25 313 ANFVPTNAGSKAL TS TPt

( 25- 37) NNFVPTNVASKAF 32 S3 . ( 25- 37)' NNFVPTNVGAKAF
33 F37A ( 25- 37) NNFVPTNVGSKAA ' '
embodiments, the CDRs are the Chothia CDRs. In other words, In embodiments with more than one

CDR, the CDRs may be any of Kabat, Chothia, combination CDRs, or combinations thereof.
7 in some embodiments, the inverition provides a poiypeptlde (wh|ch may or may hot be an
antibody) which comprises at-least one CDR, at least two, at least three, or at ieast four, at least five, or all
six CDRs that are substantially identical to at least one CDR, at least two, at least three, at least four, at
least five or all six CDRs of G1 or its variants shown in Table 8. Other embodiments include antibodies
which have at least two, three, fqur, five, or six CDR(s) that are substantially identical to at least two,
three, four, five or six CDRs of G1 or derived from G1. 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 least one, two, three, four, five or six CDRs of G1 or its variants shown in Table B, Itis
understood that, for purposes of this invention, binding specificity and/or overall activity is generally
retained, although the extent of activity may vary compared to G1 or its variants shown in Table 6 (may be
greater or lesser). : '

~ The invention also provides a polypeptide (which may or may not be an antibody} which
comprises an amino acid sequence of G1 or its variants shown in Table 6 that has any of the following: at
least 5 contiguous amino acids, af least 8 contiguous amino acids, at least about 10 contiguous amino T
aclds, at least about 15 contigucus amino acids, at ieast about 20 contiguous amino acids, at least about
25 contiguous amino acids, at least about 30 contigious .amino acids.of a sequence of G1 or its variants
shown in Table 8, wherein at least 3 of the amino acids 'are from a variable region of G1 (Figure 5} or its
variants shown in Table 8. In one embodiment, the variable region is from a light chain of G1. Inancther
embodiment, the variable region is from a heavy chain of G1. An exemplary polypeptide has contiguous
amino acid (lengths described above) from both the heavy and fight chain variable regions of G1. In
another embodiment, the 5 (or more) contiguous ahino acids are from a-complementarity determining

‘region (CDR) of G1 shown in Figure 5. In some embodiments, the contiguous_amino acids are from a

variable region of G1: ,
The binding affinity (Kg) of an ant-CGRP antagomst antibody and po[ypeptlde to CGRP (such as

human a-CGRP) can be about 0.06 to about 200 nM. In some embodiments, the binding affinity is any of
about 200 nM, 100 nM, about 50 nM, about 10 nM, about 1 nM; about 500 pM, about 100-pM, about 60
pM, about 50 pM, about 20 pM, about 15 pM, about 10 pM, about 5 pM, or about 2 pM. In some

" embodiments, the binding affinity is less than any of about 250 nM, about 200 nM, about 100 nM, about

50 nM, about 10 nM, about 1 nM, about 500 pM, about 100 pM, or about 5¢ pM.

_ The invention also provides methods of making any of these antibodies or polypeptides: The
antibodies of this invention can be made by procedures known in the art. The polypeptides can be
produced by proteolytic or other degradation of the antibodies, by recombinant methods {i.e., single or
fusion polypeptides) as'described above or by chemical synthesis. Polypéptides of the antibodies,
especially shorter polypeptides up to about 50 amino acids, are conveniently made by chemical synthesis.
Methods of chemical synthesis are known in the art and are commercially available. For example, an
antibody could be produced by an automated polypeptide synthesizer employing thé solid phase method.
See also, U.S. Pate_nt MNos. 5,807,715; 4,816,567, and 6,331,415. |
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34 26-37 NFVPTNVGSKAF 35 19-37-0001-1
SGGVWKNNFVPTNVGSKAF 36 19- 36- COOH SGGVWKNNFVPTNVGSKA
37 1-36- COOH ACDTATCVTHRLAGLL SRSGAWKNNFVPTNVGSKA 38
1(\19 0001-1 ACDTATCVTHRLAGLLSRS 39 1- 13- COOH :

HRLA 40 rat a (1-37
ﬁ%HRLAG_LSRSGG\NS(DNE\é)EI_ NVGSEAF 41 raf Cgm""ﬁmosm
(19-37) SGGVWKDNFVPTNVGSEAF 42 human (3 (1-37)
ACNTATCVTHRLAGLL SRSGAWKSNFVPTNVGSKAF 43 rat (3(1- 37
SQNEAJ £ BHimhoAE, HHEREBENKENFEPTENY GSpiFnaptly peingamocedures that are well

knowf § | Gk LNk, %Pé %%%&@¥§JMHM%E%M&WhQ&BW chain
andfq@quwﬁm&mmemwmww NO:® and SEQ Ib NO-10. 10
another embodiment, the polynucleotide comprising the nucleotide sequence shown in SEQ ID NO:9 and
SEQ ID NO:40 are cloned into one or more vectors for expression or propagation. The sequence
encoding the antibody of interest may be maintained in a vector in a host cell and the host cell can then
be expanded and frozen for future use. Vectors {including expression vectors) and host cells are further

described herein.
The invention also encompasses single chain variable region fragments {“scFv") of antibodies of

this invention, such as G1. Single chain variable region fragments are made by linking light and/or heavy
chain variable regions by using a short linking peptide. Bird et al. {1988) Science 242:423-426. An
example of a linking peptide is {GGGGS)3 which bridges approximately 3.5 nm between the carboxy
terminus of one variable region and the amino terminus of the other variable region. Linkers of other
sequences have been desighed and used. Bird et al. (1988). Linkers can in turn be modified for
additional functions, such as attachment of drugs or aftachment to solid supports. The single chain
variants can be produced either recombinantly or synthetically. For synthetic production of scFv, an
automated synthesizer can be used. For recombinant praduction of scFv, a suitable plasmid containing
polynucleotide that encodes the scFv can be introduced into a suitable host cell, efther eukaryolic, such
as yeast, plant, insect or mammalian cells, or prokaryotic, such as E. coli. Polynucleotides encoding the
scFv of interest can be made by routine maniputations such as ligation of po!ynucleotldes The resultant
scEv can be isolated using standard protein purification techniques known in the ari.

. Other forms of single chain antlbodles such as diabodies are also encompassed. Dlabodles are
bivalent, bispecific antibodies in which VH and VL domains are expressed on a single polypeptide chain, |
but using a linker that is foo short to allow for pairing between the two domains on the same chain,
thereby forcing the domains o pair with complementary domains of another chatn and creating two
antlgen binding sites (see e.g., Holliger, P., et al. {1 993) Proc. Natl. Acad Sc1 USA 90:6444-6448; F’oijak
R. J, etal (1924) Structure 2:1121-1123).

For example, bispecific antibodies, monoclonal antibodies that have binding specificities for at '
least two different antigens, can be prepared using the antibodies disclosed herein.- Methods for making
bispecific antibodies are known in the art (ses, e.g., Suresh et al, 1985, Methods in Enzymology
121:210). Traditionally, the recombinanf production of bispecific antibodies was based on the
coexpression of two immunoglobulin heavy chain-light chaln pairs, with the two heavy chains having

different specificities (Millstein and Cuello, 1983, Nature 305, 537-539)

According to one approach. to making bispecific antibodies, antibody variable domains with the
desired binding speciﬁcities {(antibody-antigen combining sites) are fused to immunoglobulin constant
domain sequences. The fusion preferably is with an immunoglobulin heavy chain constant domain,
comprising at least part of the hinge, CH2 and CH3 regions. It is preferred to have the first heavy chain
constant region (CH1), containing the site necessary for light chain binding, present in at least one of the
fusions. DNAs encoding the immunoglobulin heavy chain fusions and, if desired, the immuneglobulin light
chain, are inserted into separate expression vectors, and are cotransfected into a suitable host organism.
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suitable for transient or stable expression of the
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Table 5. Binding affinities of antibody 01 Fabs
titrated across CGRPs on the chip CORP on chip Tenp.
(© km (1/ M) koff (1/a) KD (nM Human a-CGRP 25 1. 86
x 10" 7.80 x 10t 0.042(7% n=4)" Human a- CGRP 37 5.78,

wo %890s3s®3 X 10-5 0.063(4% n=2)* Human p- CRAIBZ006/003181
4.51 x 105 6.98 x 10-b 0. 155gRat a- CGRP 25 5.08 x 10_'

6.18 x le 1.22(12% n=2)" Rat a-CCRP 37 1.55 x 105

3.99 x 10.4 2.57* (Sol ution KD=10 (50%
Addition of glycosylation sites to the antibody is convemently accomplished by altering the amino

acid sequence such that it contains one or more of the above-described tripeptide sequences (for N-linked
glycosylation sités). The alteration may also be made by the addition of, or substitution by, one or more
serine or threonine residues fo the sequence of the original' antibody (for O-linked glycosylation sites).

The glycosylation patiern of antibodies may alsc be altered without altering the underlying
nﬁcleotide sequence, Glycosylation largely depends on the host cell used to express the antibody.
Since the cell fype used for expressiori of recombinant glycoproteins, e.g. antibodies, as potential
therapeu'tics is rarely the native cell, variations in the glycosylation pattern of the antibedies can be
expected (see, e.g. Hse et al., 1997, J. Biol. Chem. 272:9062-0070). ‘ '

In addition to the choice of hqst cells, factors that affect glycosylation during recombinant
production of antibodies include growth mode, media formulation, culture density, oxygenation, pH,
purification schemes and the like. Various methods have been proposed to alter the glycosylation pattemn
achieved in a particular host organism including intreducing or overexpressing certain enzymes ihvolved -
in ofigosaccharide production (U. 8. Patent Nos. 5,047,335; 5,510,261 and 5.278,299)'. Glycosylation, or
certain types of glycosylation, can be enzymatically removed from the glycoprotein, for example using

" endoglycosidase H (Endo H), N-glycosidase F, endoglycosidasa F1, endoglycos:dase F2,

endoglycosidase F3. In addttlon the recombinant host cell can be genetlcally engineered fo be defective
in processing certain types of polysaccharides. These and similar techniques are well known in the ari.

Other methods of modification include using coupling techniques known in the art, including, but -
not limited to, enzymatic means, oxidative substitution and chelation. Modifications can be used, for

example, for attachment of labels for immunoassay. Modified G1 polypeptides ‘are made using

established procedures in the art and can be screened usmg ‘standard assays known in the art, some of
which are described below and in the Examples. ' '

In some embodiments of the Invention, the antibody comprises a mOdIflEd constant region, stch
as a constant region that is immunologically inert or partially inert, e.g., does not trigger complement
mediated lysis, does nat stimulate antibody-dependent cell mediated cytotoxicity {ADCC), or does. not.

'acti'vate microgtlia; or have reduced activities (compared to the unmodified antibody) in any one or more of

the following: triggering complement mediated lysis, stimujating antibody-dep_enden{ cell mediated
cytotoxicity (ADCC), or activating microglia. Different modifications of the constant region may be used to
achieve optimal level and/or combination- of effector functions.” See, for example, Morgan et al,
Immunology 86:319-324 (1995), Lund et af., J. Immunology 157:4963-9 157:4963-4969 (1996), ldusogie
et al, J. Immunology 164:4178-4184 (2000); Tac et al., J. Immunology 143: 2595-2601 (1989); and

- Jefferis et al., Immunological Reviews 163:59-76 (1998). In some embodiments, the constant region is
‘modified as described in Eur. J. Immunol. (1999) 29:2613-2624; PCT Application No. PCT/GB99/01441;
~ and/or UK Patent Application No. 9809951.8 . In other embodiments, the antibody comprises a human

heavy chain 1gG2 constant region comprising the following mutations: A330P331 to $3308331 (amino
acid numbering with reference to the wildtype IgG2 sequence). Eur. J. Immunol. (1999) 29:2613-2624. In
still other embodiments, the constant region is aglycosylated for N-finked “glycosylation. . In some
embodiments, the constant region is aglycosylated for N-linked glycosylation by mutating the glycosylated
amino acid residue or flanking residues that are part of the N-glycosylation recognition sequence in the
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n=4)** Rat p-CGRP 37 5.16 x 105 7.85 x le 0.152
30*Affinities for a-CGRPs (rat and human) were
determned in a high-resolution two-part experi rrent
in which the dissociation phase was nonitored for
e values for kon, korf, and KD reprgsep
‘Jﬂ@g‘i"z&%‘%@f n replicate experl ments W th thg st angootﬁ}g&lsl
devi ation expressed as a percént vari ance).
Affinities for p-CGRPs (rat and human) were
con@@ﬁteégﬁm&dzr B);én@leOIn@choaﬂﬁloysfteSsts infag be Muiated (@AM or H. See, Tao et

9'1%%{&&'?1%%1%51 2585 r%em é\’&%%)c Vh?f?en@% 1%&%@1&@@&8&% 1%959 76 (1998).

rat

In 4D COPHOSHBCUPCIEREEY) BN EEY e 1 NANRLSEo8 oy The consiant
regibi &gy Bé aj[s&:dsindefmaﬂmkédm)rcefytaﬂ@! driagnaticzllff {such 4s removdgesarbohydrate by

ez Hg(éﬁrhééa ﬁrﬂl mﬁlassf&n ﬂqcbi%@% Shadrfosticisoci at ed

C e SO RGO, L b e BRI g ke T
PubtidagiorBila §'6Y @!@g%pul{he@g dloveribpr/18at999.5Tese antigpsliagcpmpyise, in addition to a

bmcﬁfgf dfdiHa‘rN qiftBe aMHaadgByma@as Ush Bicloh @orfiad helingosh ahino acid sequence

sub%ﬁr{%lafgr}g)mo@aﬁqé &R oldgatrteoq ecg{zs%dlt g:g?%? 1nzr h&h?agﬁmbﬂngggﬁulm heavy chain.
Thege @th{pm%so?fﬁégqu@rof bmdmg the targef yrqlecgle ythewh, irigggying significant complement
depattienthet, escehaedistgd tdseudtion sithedapel. Sespmerobodiasitn theaffector domain is

cap%n? ﬁfoﬁgé‘f cﬁﬁi{ Elﬁ}isr%nﬁdRh%ylorC}cvﬂm ﬁ'lﬁb%é rar@lgﬂglbzﬂi/ LhRs oth:hlmerlc domains

ra CGRP
de“%ﬁ‘ﬁﬂ@fri ttVaP[ 'YRE h(l_{'f"aif Wl—{‘m\'){ﬁqbg’ﬁ&@a‘@’h‘%ﬁﬂ Cﬁ%gﬂaﬁqse% ibodies modified in this
mardes@e ippeickiary| saitablesfor peet inahigeie galitedy HerapL o TRl isflasratgy and other

advatbd leRdtibhsas caiverltiofn #Abémgrepy.s were determ ned by |
Bi %8 rr@eﬁ%ncﬁmsnegfdﬁt \FrEARG e 91§§dl|gﬁsF09%xﬁnp%aﬁmyﬂnatured antibodies

Tabl uences an
can d’ﬁtpéi"c“‘%?d B PPERIHRPS d%.“LO‘”(PaP ienet (fReksertrg" né%?%at B'%@“B%)/"QV- 10:779-783;
BartBis &€ olr, & 994 IFojreNdt] Ada@. $42 USE-F\p039-381B.alchieo B al( 1995) Gene, 169:147-155;

Yeltéh Etaéi Kok, NMImRabh TReS: 4604 2004 Velokddn i ERN148B, (.NiMluhol Gh54(7):3310-9;
Hawﬁms et ail'qgé J. Mol. Biol., 226:889-896; and W02004/058184). 7

The following methods may be used for adjusting the affinity of an antibody and for characterizing
a CDR. One way of characterizing a CDR of an antibody and/or altering (such as improving) the binding

“affinity of a polypeptide, such as an antibody, termed "library scanning mutagenesis”. - Generally, library

scanning mutagenesis works as follows. One or more amino acid positions in the CDR are replaced with
two oF more (suchas 3,4, 5,6,7 8,9 10,11, 12, 13, 14, 15, 16, 17, 18, 19, or 20} amino acids using art
recogmzed methods. This generates small libraries of clones (in some embodiments, one for every amino
acid position that is analyzed), each with a complexity of two or more members (if two or more aming
acids are substituted at every position). Generally, the library also includes a clone compising the native
{(unsubstituted) amino acid. A small number of clones, e.g., about 20-80 clones-(depending on the
complexity of the library), from each library are screened for binding affinity to the farget 'po'iypeptide {or
other binding target), and candidates with increased, the same, decreased or no binding are identified.
Methods for determining binding afﬁnity are well-known in the art. Binding affinity may be deférmined
using Biacore surface plasmon resonance analysis, which detects differences in binding affinity of about
2-fold or greater. Biacore is. particularly useful when the starting antibody already binds with a relatively
high affinity, for example a Kp of about 10 nM ar lower. Screening using .Biacqre surface plasmon
resonance is described in the Examples, herein. -

Binding affinity may be determined using Kinexa Biocensor, scintillation proximity assays, ELISA,
ORIGEN immunoassay {(IGEN), fluorescence quenching, fluorescence transfer, and/or'yeast display.

Binding affinity may also be screened using a suitable bicassay.
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~ In some embodiments, every amino acid position in a CDR is replaced (in some embodiments,
one at a time) with all 20 natural amino acids using art recognized mutagenesis methods (some of which
are described herein). This generates small libraries of clones {in some embodim_ehts. one for every
amino acid position that is analyzed), each with a complexity of 20 members (if all 20 amino aclds are
substituted at every position).

In some embodiments, the library to be screened comprises substitutions in two or more
positions, which may be in the same GDR or in'two or more CDRs. Thus, the library may comprise
substitutions in two or more positions in one CDR. The library may comprise substitution in two or more
positions in two or more CDRs. The library may comprise substitution in 3, 4, 5, or more positions, said
positions found in two, three, four, five or six CDRs. The substitution may be prepared using low
redundancy codons. See, e.g.. Table 2 of Balint et al. , {1993) Gene 137(1):109-18).

The CDR may be CDRH3 and/or CDRL3. The CDR may be one or more of CDORL1, CDRL2,
CDRL3, CDRH1, CDRH2, andfor CDRH3. The CDR may be a Kabat CDR, a Chothia CDR, or an
extended CDR. ‘

Candidates with improved btndmg may be sequenced thereby |dent1fy|ng a CDR substitution
mutant which results in improved affinity (also termed an "lmproved“ substitution). Candidates that bind

may also be sequenced, thereby identifying a COR substitution which retairis binding. -

Multiple rounds of screening may be conducted. For example, candidates (each comprising an

" amino acid substitution at one of mere position of one or more CDRY with improved binding are also

useful for the design of a second library containing at least the original and substituted ammo acid at each
improved CDR posmon (i.e., amino acid position in the CDR at which a substitution mutant showed .
lmproved binding). Preperat[on and screening or selec’uon of thls library is discussed further below.
Library scannang mutagenesis also provides a means for characterizing a CDR in so far as the
frequency of clones with improved pinding, the same pinding, decreased pinding or no binding also
provide information relating to the importance of each amino acid position for the stability of the antibody-
ant:gen complex. For example, if a position of the CDR retains blndtng when changed to all 20 amino

" acids, that position is identified as a posilion that is un!:kely to be required for antigen binding.

Conversely, if a position of CDR retains binding in only a small percentage of suibstitutions, that position is
identified as a position that is important to CDR function. Thus, the library scanhing mutagenesis
methods generate information regarding positions in the CDRs that can be changed to many different
amine acids (including all 20 amino acids), and positions in the CDRs which cannot be changed or which

can only be changed to a few amino acids.
Candidates with improved affinity may be combined in a eecond library, which includes the

| lmproved amino acid, the original amino acid at that position, and may further include additional

substitutions at that posmon depending on the complexity of the library that is desired, or permitted using
the desired screening or selection method. In addifion, if desired, adjacent amino acid position can be
randomized to at least two or more amino acids. Randomization of adjacent amino acids may permit
additional conformational flexibility in the mutant CDR, which may in turn, permit or facilitate the .
infroduction of a larger number of improving mutations. The library may also comprise substitution at

positions that did not show improved affinity in the first round of screening.
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The second library is screened or selected for library members with improved and/or altered
binding affinity using any method knowh in the art, including screenmg using Biacore surface plasmon
resonance analysis, and selection using any method known in the art for selection, inciuding phage

display, yeast display, and ribosome display.
The invention also encompasses fusion proteins comprising one or more fragments or reglons

from the antibodies (such as G1) or polypeptides of this invention. In one embodiment, a fusion

polypeptide is provided that comprises at least 10 contiguous amino acids of the variable light chain -
region shown in SEQ ID NO:2 (Figure 5) andfor at least 10 amino acids of the variable heavy chain region
shown in SEQ 1D NO:1 (Figure 5). In other embodiments, a fusion polypeptide is provided that comprises
at least about 10, at least about 15, at least about 20, &f least about 25, or at least about 30 contiguous
amino acids of the variable light chain region shown in SEQ [0 NO:2 (Figure 5) and/or at least about 10,
at least about 15, at least about 20, at least about 25, or at least about 30 contiguous amino acids of the
variable heavy chain region shown in SEQ ID NO:1 (Figure 5). In another embodiment, the fusion
polypeptide comprises a light chain variable region andfar a heavy chain variable region of G1, as shown
in SEQ ID NO:2 and SEQ 1D NO:1 of Figure 5. 1n ancther embodiment, the fusion polypep’ude comprises
one or more CDR(s) of G1. In still other embodiments, the fusion polypeptide comprises CDR H3 and/or
CDR L3 of antibody G1. For purposes of this invention, an G1 fusion protein contains one or more G1

* antibodies and another amino acid sequence to which it is not attached in the native molecule, for

example, a heterologous sequence or a homologous sequence from another region. - Exemplary
heterologous sequences include, but are not limited to a "tag" such as a FLAG tag or a 6His tag. Tags
are well known inthe art. '

A G1 fusion polypeptide can be created by methods known in the art for example, synthetlcaily or
recombmantty Typically, the G1 fusion proteins of this invention are made by preparing an expressmg a
polynucieotide encoding them using recombinant methods described herem although they may also be
prepared by other means known in the art, including, for example, chemical synthesis.

This invenhtion also provides compostitions comprising antibodies or polypeptides derived from G1
conjugated (for example, finked} fo an agent that facilitate coupling to a solid support (éuch as biotin or
avidin). For simplicity, reference will be made generally to G1 or antibodies with the understanding that
these methods apply to any of the CGRP binding embodiments described herein. Con]ugatlon generally
refers to linking these components as described herein. The linking (which is generally fixing these
components in proximate association at least for administration).can be achieved in any number of ways.
For example, a direct reaction between an agent and an antibody is possible when each possesses &
substituent capable of reacting with the other. For example, a nucleophilic group; such as an amino or

- sulfhydryl group, on one may be capable of reacting with a carbonyl-containing group, such as an

anhydride or an acid halide, or with an alkyl group containing a good leaving group (e.g., @ halide) on the

cther.
An antibady or polypeptide of this invention may be linked to a labeling agent (alternatively termed

“label”} such as a fluorescent molecule; a radioactive molecule or any others labels known in the art.

Labels are known in the art which generally provide (either directly or indirectly) a signal.
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The invention alsc provides compositions (including p'hanﬁéceutical compositions) and kits
comprising antibody G1, and, as this disclosure makes clear, any or all of the antibodies and/or
polypeptides described herein. | ' '

The invention also provides isolated polynudeotides-enc_odi_ng the antibodies and polypeptides of
the invention (including an antibody comprising the polypeptide sequences of the light chain and heavy
chain variable regions shown in Figure 5), and vectors and host cells comprising the polynucieotide.

Accordingly, the invention ‘providés polynucleotides (or compositions, including pharmaceutical
compositions), comprising polynuclectides encoding any of the following: (a) antibody G1.or its varianis
shown in Table 6, (b) a fragment or a region of antibedy G1 or its varianis shown in Table 6; {c) a light
chain of antibody G1 or its variants shown in Table &; (d) a heavy chain of antibody G1 or its variants
shown in Table 6 (e) one or more variable region(s) from a light chain andfor a heavy chain of antibody
G1 or its variants shown in Table 6; (f) one or more CDR(s) {(one, two, three, four, five or six CDRs) of
antibody G1 or its variants shown in Table 6; (g) CDR H3 from the heavy chain of antibody G1; (h) COR
L3 from the light chain of antibody G1or its variants shown in Table 6; (i) three CDRs from the light chain
of antibody G1 or its variants shown in Table 8; {j) three CDRs from the heavy chain of antibody G1 or its
variants shown in Tabie 6; (k) three CDRs from the light chain and three CDRs fi’om the heavy ch_ain, ‘of
antlboeljfr G1 or its variants shown in Table 6; and (1) an antibody comprising any one of (b) through (k). |
some embodiments, the polynucleotide comprises etther or both of the poiynucleotnde(s) shown in SEQ ID

' NO: 9 and SEQ ID NO: 10.

In another aspect, the invention prowdes polynuclectides encoding any of the antibodies
(including antibody fragments) and polypeptides described herein, such as antibodies and polypeptides
having impaired effector function. Polynucleotides can be made by procedures known in the art.

In another aspect, the invention prowde_s compositions (such as a pharmaceutncal compositions} -

" comprising any of the polynucleotides of the invention. In some embediments, the composition comprises

an expression vector comprising a polynucleotide encodlng the G1 antibody as described herein. In other
embodlment the composmon comprises an expressu:n vector comprising @ polynucleotide ‘encoding any
of the antibodies or polypeptldes described herein, In still other embodiments, the composition comprises
either or both of the polynucleotides shown in SEQ ID NO:9 and SEQ ID NO:1 0. Expression vectors, and
administration of polynucleotide compositions are further described herein. o :

in another aspect, the invention provides a method of making any of the polynucleotides
described herein. . o

Polynucleotides complementary to any such sequences are also encompassed by the present
invention. Polynuclectides may be single-stranded {(coding or antisense) or doublc_austranded and may be

| DNA (genomic, cDNA or synthetic) or RNA molecules. RNA molecules include HnRNA molecules, which

contain infrons and correspbnd to-a DNA molecule in a one-to-one manner, and mRNA molecules, which
do not contain introns. Additional coding or non-coding sequences may, but need not, be present within a2
polynucleotide of the present invention, and a polynucleotide may; but need not, be linked to other

molecules and/or support materials.

Polynucleotides may comprise a native sequence (i.e., an endogenous sequence that encodes an

antibody or a portion thereof) or may comprise a variant of such a sequence. Polynucleotide variants
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contain one o motre substitu{ions additions, deletions and/or insertions such that the immunoreactivity of
the encoded polypeptide is not diminished, relatwe to a native immunoreactive molecule. The effect on
the immunoreactivity of the encoded polypeptide may generally be assessed as described herein.
varlants preferably exhibit at least about 70% identity, more preferably at least about 80% identity and
most preferably at least about 90% identity fo a polynuclectide sequence that encodes a native antibody
or a portion thereof.

Two polynuclectide or polypeptide sequences are said to be Yidentical" if the. séquence of
nucleotldes or amino acids'in the two sequences is the same when aligned for maximum correspondence
as descnbed below. Comparzsons beiween. two sequences are typlcally performed by comparing the
sequences over a comparison window to identify and compare local regions of sequence similarity. A
"comparison window' as used herem refers to a segment of at least about 20 contiguous positions,
usually 30 to about 75, 40 to abott 50 in which a sequence may be compared to a reference sequence of
the same number of contiguous positions after the two sequences are optimally aligned. .

Optimal alignment of sequences for comparison may be conducted using the Megahgn program
in the Lasergene suite ‘of bioinformatics software (DNASTAR Inc., Madison, WI), using defauit
parameters.” This program embodles several alignment schemes described in the following references:.
Dayhoff, M.O. (1978) A mode! of evolutionary change in proteins - Maftrices for detecting distant
relationships. In Dayhoff, M.O. (ed.) Atlas of Protein Sequence and Structure, National Biomedical
Research Foundatlon Washington DC Vol. 5, Suppl. 3, pp. 345-358: Hein J., 1990, Unified Approach to
Alignment and Phylogenes pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San

' Diego, CA; Higgins, D.G. and Sharp, P.M., 1989, CABIOS 5:151-153; Myers EW. and Muller W., 1988,

CABIOS 4:11-17; Robmson E.D., 1971, Comb. Theor. 11:105; Santou, N, Nes, M., 1987, Mol. Biol. Evol. -
4:406-425; Sneath, P.H.A. and Sokal, R.R., 1873, Numerical Taxenomy the Principles and Practice of
Numerical Taxonomy, Freeman Press, San Francrsco CA: Wilbur, W.J. and Lipman, D.J., 1983, Proc.

Natl, Acad. Sci. USA 80:726-730.

_ Preferably, the "percentage of sequence identity" is determined by comparing fwo optimally
aligned sequences over a wmdow of comparison of at least 20 positions, wherein the portion of the
polynucleotide or poiypeptide sequence in the comparlson window may compnse "additions or deletions
(i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or 10 to 12 percent, as compared to the
reference sequences (which does not comprise additions or deletions) for optimal. ahgnment of the two
sequences. The percentage is calculated by determining the number of positions at which the identlcal
nucleic acid bases or amino acid residue occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the total number of positions in the reference

- sequence (i.e. the wmdow size) and multlplymg the results by 100 to yield the percentage of sequence

identity.
Variants may also, or alternatively, be substantially homologous {o a native gene, ora portion or

complement thereof. Such polynucleotide variants are capable of hybridizing under moderately stringent
conditions to a naturally occurring DNA sequence encoding a native antibody (or a complementary

sequence).
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Suitable "moderstely stringent'conditions” include prewashing in a solution of 5 X SSC, 0.5%
sSDS, 1.0 miv EDTA (pH 8.0); hybridizihg at 50°C-65°C, 5 X S8C, overnight; followed by washing iwice at
65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0. 1% SDS.

As used herein, “hig’hly stringent conditions” or "high stringency conditions" are those that: {1)
employ low ionic strength and high temperature for washing, for exampie 0.015 M sodium chloride/0. 00"15
M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing
agent, such as formamlde for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%

Ficollf0.1% polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium chioride,
75 mM sodium citrate at 42°C; or (3} employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M sodium
ciirate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt’s solution,
sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at
42°C in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C, followed by a high-
stringency wash consisting of 0.1 X SSC containing EDTA at 55°C. Thé skilled artisan will recognize how
to adjust the temperature, ionic strength, etc. as neces_séry tp accommodate factors such as probe length

and the like.
It will be appreciated by those of ordmary skill in the art that, as a result of the degeneracy of the

- genetic code, there are many nucleotide sequences that encode a polypeptide as degcribed herein.

Some of these polynucleotides bear minimal homology to the nucleotide sequence of any native gene.
Nonetheless, polynuclectides that vary due to differences in codon usage ére spéciﬁdally contemplated by
the present invention. Further, alleles of the genes comprising the polyn’ucieoﬁde sequences provided
harein are within the scope of thé present invention. Alleles are endogenous genes that are altered as a
res(ﬂt of one or more mutations, such as de!etions, additio_ns and/or substitutions of nucleotides. The
resulting mRNA and protein may, but need not, have an altered structure or function. Alleles may be
identified using standard techniques (such as hybridization, amp[iﬁéation andfor database sequence
comparlson) -

The polynuclectides of this invention can be obtained using chemlcal synthesus recombinant
methods, or PCR. Methods of chemical polynucleotide synthesis are well known in the art and need not

" be described in detail herein. One of skill in the art can use the sequences provided herein and a

commercial DNA synthesizer to produce a desired DNA sequence.

For preparing polynucleotides using recombinant methods, a polynucleotide comprising a deswed
sequence can be inserted into a suitable vector, and the vector in tum can be introduced into a suitable
host cell for replication and amplification, as further discussed. herein. Polynuclectides may be inserted
into host cells by any means known in the art. Cells are traﬁsformed'by introducing an exogénous
polynucieotide by direct uptake, endocytosis, transfection, F-mating Vor electroporation. Ongce introduced,
the exogenous polynucleotide can be maintained within the cell as a non-integrated vector (such as a
plasmid) or Integrated into the host cell génome. The polynucleotide so ampiified can be isolated from the
host cell by methods well known within the art. See, e.g., Sambrook et al. (1989).

Alternatively, PCR allows reproduction of DNA sequences. PCR technology is well known in the
art and is described in U.S. Patent Nos. 4,683,195, 4,800,159, 4,754,085 and 4,683,202, as well as PCR:
The Polyrﬁerase Chain Reaction, Mullis et al. eds., Birkauswer Press, Boston {1994).
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RNA can be obtainéd by using the isolated DNA in an appropriate vector and inserting it into a
suitable host cell. When the cell replicates and the DNA s franscribed into RNA, the RNA can then be
isolated using methods well known to those of skill in the art, as set forth in Sambrook et al., (1989, for
example. :

Suitable cloning vectors may be constructed according to standard technlques or may be
selected from a large number of cloning vectors available in the art. While the cloning vector selecied
may vary according to the host cell intended to be used, useful cloning vectors will generally have the
ability ta seli-replicate, may possess a single target for a particular restriction endonuclease, and/or may
carry genés for a marker that can be used in selecting clones containing the vector. Suitable exampies
include plasmids and -bacterial viruses, eg., pUC‘IB,' pUC1s, Eluesg;igt Ae.G-pBS SK+) and its
derivatives, mp18, mp19, pBR322, pMBS, ColE1, pCR1, RP4, phage DNAs, and shuttle vectors such as

' pSA3 and pAT28. These and many other cloning vectors are available from commercial vendors such as

BioRad, Strategene, and Invitrogen.
Expressxon vectors generally are repllcable polynucleottde constrycts that contain a

polynuclectide accordmg to the invention. it is implied that an expression vector must be replicable in the
host cells either as episomes or as an Integral part of the chromosomal DNA. Suitable expressmn vectors
|nclude but are not limited to plasmids, viral vectors, including adenoviruses, adeno-associated viruses,
retroviruses, cosmids, and expression vector(s) disclosed in PCT Publication No. WO 87/04462. Vector
components may generally inciude, but are not limited to, one or more of the foilowmg a signal sequence;
an onigin of replication; one or more marker genes; suitable transcriptional controlllng elements (SUCh as
promoters, enhancers and terminator). For expression (i.e., translation), one or more fransiational
controlling elements are also usually required, such as ribosome binding sites, translation initiation sites,
and stop codons. ' - ' :

The vectors containing the polynucleotldes of interest can be introduced. into the host cell by any
of a number of appropriate means, including electroporation, transfection empioymg calcium chloride,
rubidium chioride, calcium phosphate, DEAE-dextran, or other substances; microprojectile bombardment;
lipofection; and infection (e.g., where the vector is an infectious agent such as vaccinia virus). The choice
of introducing vectors or polynucleotides will often depend on features of the host cell. '

The invention also prowdes host cells comprising any of the polynucleofides descnbed herein,
Any host cells capable of over-expressing helerciogous DNAs canh be used for the purpose of isolating the
genes encoding the antibody, polypeptide or protein of interest. Non-limiting examples of mammalian
host cells include but not {imited to COS, HéLa’, and CHO cells. See also PCT Publication No. WO
87/04462. Suitable non-mammalian host cells include prokaryotes (such as E. coli or B. subtillis) and

- yeast (such as S. cerevisae, S. pombe; or K. lactis). Preferably, the host cells express the cDNAs at a

level of about 5 fold higher, more preferably 10 fold higher, even more preferably 20 fold higher than that
of the corresponding endogenous antibody or protein of interest, if present, in the host celis. Screening
the host cells for a specific binding fo AD1-40 is effected by an immunoassay or FACS. A cell

overexpressing the antibody or profein of interest can be identified.
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D. COFnQOSIfIOI’]
The compositions used in the methods of the invention comprise an effective amount of an anti-

CGRP antagonist antibody or an.anti-CGRP antagonist antibody derived polypep‘ﬂde described herein.
Exampies of such cemposiﬁons, as well as how to formulate, are also described in an earlier section and
below. In one embodiment, the composition further comprises a CGRP -antagonist. In another
embodiment, the composition comprises one or more ant-CGRP antagonist antibodies. in other
embodiments, the anti-CGRP antagonist antibody recognizes human CGRP. In still other embodiments,
the anti-CGRP antagonist antibody is-humanized. In siill other embodiment, the anti-CGRP antagonist
antibody comprises a constant region that does not trigger an unwanted or undesirable immune response,
such as antibody-mediated lysis or ADCC. In other embodiments, the anti-CGRP antagonist antibody
comprises one or more CDR(s) of antibody G1 (such as one, two, three, four, five, or, in some
embodiments, all six CDRs from G1). In some embodiments, the anti-CGRP antagonist antibody is

It is understood that the composmons can comptise more than one anti-CGRP antagonist
antibody (e.g., a mixture of anti-CGRP antagonist antibodiés that recognize different epifopes of CGRP).

_Other exemplary compositions comprise more than one anti-CGRP antagonist antibodies that recognize

the' same epitope(s), or different species of anti-CGRP antagonist antibodies that bind to different

- epitopes of CGRP.

The composition used in the present invention can further comprise pharmaceutically acceptable
carriers, excipients, or stabilizers (Remington: The Science and practice of Pharmacy 20th Ed. (2000)
Lippincott Williams and Wilkins, Ed. K. E. Hoover) in the form of iyophilized formulations or aqueous.
solutions. ‘Acceptable carriers, excipients, or stab:hzers are noptoxic to recipients at the dosages and |
concentrations, and may comprise buffers such as phosphate, citrate, and other organic acids;
antioxidants including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethohium chloride; benzalkonium chloride, benzethonium chloride;: phenal,
butyl or benzyl alcohal; alkyl parabens such as methyl or 'pmpyl paraben; catechol; resorcinol;

-cyclohexanol; 3-pentanol;, and m-cresol); low molecular weight (less than about 10 residues) palypeptides;
- proteins, such as serum albumin, gelatin, or immunoglobulihs; hydrophilic polymers such as

polyvinylpyrrolidone; amino acids such as giycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or dexirans;
chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming
counter-ions such as sedium; metal complexee (e.g. Zn-protein complexes); and/or non—ionie surfactants
such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG). Pharmaceutically acceptable
excipients are further described herein.

The anti-CGRP anfagonist antibody and compositions thereof can also be used in conjunction
with other agents that serve to enhance and/or complement the effectiveness of the agents.

E._Kits Kits
. The invention also provides kits for use in the instant methods. Kits of the invention mclude one

or more containers comprising an anti-CGRP antagomst antibody (such as a humamzed anfibody) or
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polypeptlde described herein and instructions for use in accordance with any of the methods of the
invention described herein. Generally, these instrudtions comprise a description of administration of the
antl-CGRP antagonlst antibody to treat, ameliorate or prevent headache (such as migraine) according to
any of the methods described herein. The kit may further comprise a description of selecting an individual

_suitable for treatment based on |dent|fymg whether that individual has headache or whether the mdtwdual

is at risk of having headache. In siill other embodiments, the instructions comprise a description of
administering an anti-CGRP antagonist antibody to an individual at risk of having headache (such as
migraine).

In some embodiments, the antibody is a humanlzed antibody. In some embodiments, the
antibody is human. In other embodiments, the antibody is a monoclonal antibody.‘ In still other
embodiments. In some embodiment, the antibady comprises one ot more CDR(s) of antibody G1 (such

" as one, two, three, four, five, or, in some embodiments, all six CDRs from G1).

The instructions relating fo the use of an anti- CGRP antagonist antibody generally include
information as fo dosage, dosing schedule, and route of administration for the intended treatment. " The
containers may be unit doses, bulk packages {e.g., multi-dose packages) or sub-unit doses. Instructions
supplied in the kits of the invention are-typically written instructions on a label or package insert (e.g., @
paper sheet included in the kit), but machine-readable instructions (e.g., instructions carried on a
magnetic or optical storage disk) are also acceptabie. .

The label or package insert indicates that the composmon is used for treating, ameliorating and/or
preventing headache (such as migraine). Instructions may be provided for practicing any of the methodsr

" described herein.

The kits of this invention are in smtable packaging. Suitable packaging mclucles but is not limited
fo,. vials, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic bags}, and the like. Also
contemplated are packages for us’é in combination with a specific device, such as an inhaler, nasal
admlnlstration device (e.g., an atomizer) or an infusion device such as a minipump.” A kit may have a
sterile access port (fof example the container may be an intravenous solution bag or a vial having a
stopper pierceabie by a' hypocléarmic injection needie). The container may also have a sterile access port
{for example the container may be an intravenous salution bag or a vial having a stopper pierceable by a
hypedermic injection needie). At least one active agent in the composition is an anti-CGRP antagonist
antibody. The container may further comprise a second pharmaceutically active agent.

Kits may optionally provide additional components such as buffers and interpretive information.
Normally, the kit comprises a container and a label or package inseri(s) on or associated with the

container.
The following Examples are provided to illustrate but not limit the invention.

Examgle

Example 1: Generation and characterization of monoclonal antibodies dlrected against CGRP

Generation of anti-CGRP antsbodles To generate anti-CGRP antibodies that have cross-species
reactivity for rat and human GGRP, mice were immunized with 25-100 pg of human a-CGRP or B-CGRP
conjugated to KLH in adjuvant (50 pl per footpad, 100 pl total per mouse) at various intervals.
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fmmunization was generally performed as deécribed in Geerligs HJ et al.,, 1989, J. Immunol. Methods'
124:85-102; Kenney JS et al.,, 1989, J. immunol. Methods 121:157-166; and Wicher Ketal, 1989, Int.

Arch. Allergy Appl Immunol. 89:128-135. Mice were first immunized with 50 pg of human o-CGRP or B-
CGRP conjugated to KLH in CFA (complete Freund's adjuvant). After 21 days, mice were secondly
immunized with 25 pg of human B-CGRP (for mice first immunized with human a-CGRP) or a-CGRP (for
mice first immunized. with human B-CGRP} conjugated to KLH in IFA (incomplete Freund's adjuvant).
Twenty three days later after the second immunization, third immunization was performed with 25 pg of
rat a-CGRP conjugated to KLH in IFA. Ten days later, antlbody titers were tested using ELISA. Forth
immunization was performed with 25 pg of the peptide (rat a-CGRP-KLH) in IFA 34 days after the third

“immunization. Final booster was performed with 100 pg scluble peptide (rat a-CGRP) 32 days after the

forth immunization,
Splenocytes were obtained from the immunized mouse and fused with NSO myeloma cells at a

ratio of 10:1, with polyethylene glycol 1500. The hybrids were: plated out into 96-well plates in DMEM
containing 20% horse serum and -~ 2- oxaioacetatelpyruvatef insulin {Sigma), and
hypoxanthinelaminoptenn!thymrdme selection was begun. On day 8, 100 il of DMEM contalmng 20%
horse serum was added to all the wells. Supernatants of the bybrids were screened by using antibody
capiure mmunoassay Determination of antibody class was done with class-specifi c second antibodies.
_A panel of monocional antibody-producing cell lines was selected based on thelr binding to

human and rat CGRP for further characterization. . These antibodies and charactenstlcs are shown below

in Tables 2 and 3.
Purification and Fab fragment preparatlon Monoclonal antibodies selected for further

characterization were purified from supernatants of hybridoma cultures using protein A affinity
chromatography. The supernatants were equilibrated to pH 8. The supernatants were then loaded o the
protein A column MabSelect (Amersham Biosciences # 17-5199-02) equilibrated with PBS to pH 8. The 7
column was washed with 5 column volumes of PBS, pH- 8 The antlbodles were eluted with 50 mM
citrate-phosphate buffer, pH 3. The eluted antibodies were neutrahzed with 1M Phosphate Buffer, pH 8. -
The purified antibodies were dlalyzed with PBS, pH7.4. The antxbody concentrations were determined by
SDS-PAGE, using a murine monoclonal antibody standard curve.

Fabs were prepared by papain proteolysis of the fuil antibodies using |mmunopure Fab kit (Pierce
# 44885) and purified by flow through protein A chromatography followmg manufacturer instructions.
Concentrations were determined by ELISA and/or SDS-PAGE electrophoresis using a standard Fab of .
known concentration (determined by amino acid analysis), and by AZ80 using 100=0.6 mg/mi (or

, theoreticai equivalent based on the amino acid sequence).

Affinity determination of the Fabs. Affi nities of the antl-CGRP monoclonal antibodies were
determined at either 25°C or 37°C using the Biacore3000™ surface plasmon resonance (SPR) system
(Biacore, INC, Piscataway NJ) with the manufactures own running buffer, HBS- EP (10 mM HEPES pH
7.4, 150 mM NaCl, 3 mM EDTA, 0.005% viv polysorbate P20). Affinity was determined by capturing N-

~ terminally biotinylated CGRP peptides (custom ordered from GenScript Corporation, New. Jersey or

Global Peptide Services, Colorado) via pre-immobilized streptavidin on SA chip and measuring binding
kinetics of antibody.Fab titrated across the CGRP surface. Biotinylated CGRP was diluted into HBS-EP
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and injected over the chip at a concentration of less than 0.001 mg/ml. Using variable flow time across the
individual chip channels, two ranges of antlgen density were achieved: <50 response units (RU) for -
detailed kinetic studies and about 800 RU for concentration studies and screening. Two- or three-fold

serial dilutions typically at concentrations spanning 1 uM - 0.1 nM (aimed at 0.1-10x estimated Kp) of

- purified Fab fragments were injected for 1 minute at 100 pi/min and dissociation times of 10 minutes were

allowed. After each binding cycle, surfaces were regenerated with 25 mM NaOH in 25% viv ethano,
which was tolerated over hundreds of cycles. Kinetic association rate (Ken) @nd dissociation rate (Kon)
were obtained s:multaneOUSIy by fitting the data to a 1:1 Langmuir binding model (Karisson, R. Roos, H.
Fagerstam, L. Petersson, B. (1994). Methods Enzymology 6. 99-110) using the BlAevaluation program
Giobal equilibrium dissociation constants {(Kp) or "affinities” were calculated from the ratio Kp = Keg'kon.
Affinities of the murine Fab frégments are shown in Tables 2 and 3.

Epitope mapping of the murine anti-CGRP antibedies. To determine the epitope that anti-CGRP
antibodies bind on human o-CGRP, binding affinities of the Fab fragments to various CGRP fragmentis
were measured as described above by capturing N-terminaliy biotinylated CGRP fragments amino acids
19-37 and amino acids 25-37 on a SA sensor chip. Figure 1 shows. their biriding affinities measured at

. 25°C. As shown in Figure 1, all an_tibodies, except antibody 4901, bind to hurman o-CGRP fragments 18-

37 and 25-37 with affinity- similar to their binding affinity to full length human o-CGRP (1-37). Antibody .
4901 binds {o human a-CGRP fragment 25-37 with six fold lower affinity than binding to full length hurnan
o~-CGRP fragment, due mainly to a loss in off-rate. The data indicate that these anti-CGRP antibodies
génerally bind to the C-terminal end of CGRP. ' '
Alanine scanning was performed fo further characterize amino acids in human a-CGRP involved
in binding of anti-CGRP antibodies. Different variants of human o-CGRP with single alanme substitutions
were generated by peptide synthesis. Their amino acid sequences are shown in Table 4 along with all the
other peptides used in the Biacore analysis. Afﬁnmes of Fab fragments of the-anti- CGRP antibodies o

‘these variants were determined using Biacore as described above. As shown in Figure 1, all 12

antibodies target a C-terminal epitope, with amino acid F37 being the most crucial residue. Mutation of
£37 to alanine significantly lowered the affinity or even completely knocked out binding of the ant-CGRP
antibodies to the peptide. The next most important amino acid residue is (333, however, only the high
affinity antibodies (7E9, 8B8, 1DA8, and 7D11) were affected by alanine replacement at this position.
Amino acid residue $34 also plays a significant, but lesser, role in the binding of these fou}‘ high affinity

antibodies.
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Table 2. Characteristics of the anti-CGRP monocional antibodies” binding to human o-CGRP and their

antagonist activity

- Cell-based blocking

I1Csq (nM binding

Antibodies Kp to human o- | Kp to human o-
CGRP at 25°C | CGRP at 37°C | human a-CGRP sites) at 25°C
(nM) (N} binding fo its (room temp.)
recepior at 25°C measured in
(measured by cAMP | radioligand binding
) activation) assay.
7ES 1.0 0.9 Yes 2.5
5B6 1.1 1.2 | Yes 4.0
10A8 2.1 3.0 Yes | n.d.
7D11 4.4 54 Yes n.d.
6H2 9.3 42 Yes 12.9
4901 &1 1139 . Yes 58
14E10 80 179 Yes n.d.
9B8 85 183 No n.d.
13C2 94 379 | No - n.d.
14A9 148 581 : No ) n.d.
6D5 210 647 No -n.d.
1C& 296 . 652 No n.d.

- Note: Antibody 4901 is commercially avallable {Sigma, Product No. C7113).
n.d. = not determined _

" Table 3 Characteristics of the anti-=CGRP monocional antibodies' binding to rat a-CGRP and antagonist

10

activity _
Antibodies [ Ko to rat o-CGRP. at | Cell-based blocking of | In  vivo blocking in
: 37°C (nM) binding of rat a-CGRP | saphenous nerve assay |
to its receptor at 25°C
{(measured by cAMP
: acfivation)

4901 3.4 Yes Yes

7ES 47 Yes Yes

6H2 . B4 No : No

886 - 75 . Yes Yes

701 , 218 ' Yes _ Yes

10A8 451 No ' ' n.d.

oB8 B76 No n.d.

14E10 922 _ No n.d.

1302 > 1000 o No - [ n.d.

14A8 > 1000 ' No ‘ n.d.

6D5 > 1000 No n.d.

165 > 1000 No n.d.

"n.d." indicates no test was performed for the antibody.

Table 4. Amino acid sequences of human a-CGRP fragments {SEQ ID NOS:15-40) and related peptides
(SEQ ID NOS:41-47}. All peptides are C-terminally amidated except SEQ ID NOS:36-40. Residues in

bold indicate point mutations,

CG.RP Amino acid sequence SEQ ID NO
1-37 (WT) ACDTATCVTHRLAGLLSRSGGWKNNFVPTNVGSKAF 18
8-37 VTHRLAGLLSRSGGVVKNNFVPTNVGSKAF 16
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CGRP - , Amino acid sequence SEQ IDNO
19-37 : SGGVVKNNFVPTNVGSKAF : 17

P20A (19-37) SGGVVKNNFVATNVGSKAF - 18
K35A (19-37) SGGVVKNNFVPTNVGSAAF 19
K35E (18-37) SGGVVKNNFVPTNVGSEAF ' 20
K35M (198-37) SGGEVVKNNFVPTNVGSMAF 121
K35Q (19-37) SGGVVKNNFVPTNVGSQAF ' _ 22
F37A (19-37) SGGVVKNNFVPTNVGSKAA 23
25-38A NNFVPTNVGSKAFA |24
25-37 NNFVPTNVGSKAF _ 25
F27A(25-37) NNAVPTNVGSKAF 26
V28A (25-37) NNFAPTNVGSKAF 127
P29A (25-37) NNFVATNVGSKAF 28
T30A (25-37) NNFVPANVGSKAF 29
N31A (25-37) | NNFVPTAVGSKAF 30
V32A (25-37) NNFVPTNAGSKAF 31
G33A (25-37) NNFVPTNVASKAF 32
S34A (25-37) NNFVPTNVGAKAF 33
F37A (25-37) NNEFVPTNVGSKAA 34
26-37 ' NFVPTNVGSKAF 35
19-37-COOH SGGYVKNNFVPTNVGSIKAF 38
19-36-COQOH SGGVVKNNFVPTNVGSKA 37
1-38-CO0OH ACDTATCVTHRLAGLLSRSGGVVKNNFVPTNVGSKA 38
1-19-COOH ACDTATCVTHRLAGLLSRS _ 39
1-13-CO0OH ACDTATCVTHRLA . 40
rat a {1-37) SCNTATCVTHRLAGLLSRSGGWKDNFVPTNVGSEAF 41
rat a (19-37) SGGVVKDNFVPTNVGSEAF 42
human B (1-37) ACNTATCVTHRLAGLLSRSGGMVKSNFVPTNVGSKAF - 43
rat B (1-37) SCNTATCVTHRLAGLLSRSGGVVKDNFVPTNVGSKAF 44
Human calcitonin CGNLSTCMLGTYTQDFNKFHTFPQTAJGVGAP 45
{1-32) :

" Human amylin (1- KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 46
an
Human YRQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDK 47
adrenomedullin (1- | DKDNVAPRSKISPQGY
52)

" methylxanthine (IBMX)) were added into the wells of the plate.

Example 2;_Screening of anti-CGRP antagonist antibodies using in vifro assavs.
Murine anti-CGRP antibodies were further screened for antagonist activity in vitro using cell

based cAMP activation assay and binding assay.
" Antagonist activity measured by cAMP assay. Five microliters -of human or rat a-CGRP (f inal

concentration 50 nM) in the presence or absence of an anti-CGRP antibody (final concentration 1-3000
nM), or rat a-CGRP or human a-CGRP (final concentration 0.1 nM-10 pM; as a pos:tNe control for. c-AMP
activation) was dispensed into a 384-well plate_. (Nunc, Cat. No. 264657). Ten microliters of cells (human
SK-N-MC if human a-CGRP is used, or rat L6 from ATCC if rat a-CGRP Is used) in stimulation buffer (20
mM HEPES, pH 7.4, 146 mM NaCi, 5 mM KCI, 1 mM CaClz, 1 mM MgCl., and 500 uM 3-Isobutyl-1-
The plate was incubated at room

temperature for 30 min.
After the incubation, cAMP activation was performed using HitHunter™

Complementation Assay (Applied Btosystems) following manufacture's instruction. The assay is based on

Enzymé Fragment
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a genetically engineered B-galactosidase enzyme that consists of two fragments -termed Enzyme
Acceptor (EA) and Enzyme Donor {ED). When the two fragments are separated, the ehzyme is inactive.
When the fragments are together they can recombine spontaneously to form active enzyme by a process
called complementation. The EFC assay platform utilizes an ED-cAMP peptide conjugate in which cARMP
is recognized by anti-cAMP. This ED fragment is capable of reassociation with. EA to form active enzyme.
In the assay, anti-cAMP antibody is optimally titrated to bind ED-cAMP conjugate and inhibit enzyme
formation. Levels of cAMP in cell lysate samples compete with ED-cAMP conjugate for binding fo the anti-
¢AMP antibody. The amount of free ED conjugate in thé assay is proportional to the concentration of
cAMP. Therefore, CAMP js measured by the formation of active enzyme that is quantrﬁed by the turnover
of B-galactosidase luminescent substrate. The cAMP activation assay was performed by adding 10 pi of
lysis buffer-and anti-cAMP antibody (1:1 ratio) following by incubation at room temperature for 80 min.
Then 10 pl of ED-cAMP reagent was added into each well and incubated for 60 minutes at room
{emperature. After the incubation, 20 pl of EA reagent and CL mixture (containing the substrate) (1:1
ratio) was added into each weil and incubated for 1-3 hours or OVerﬁight at room temperature. The plate
was read at 1 second/well on PMT instrument or 30 seconds/place on imager. The antibodies that inhibit

~ activation of cAMP by o-CGRP were identified (referred to as "yes") in Tables 2 and 3 above. Data in

Tables 2 and 3 indicate that antibodies that demonstrated antagonist activity in the assay generaily have

. high affinity. For example, antibodies having Kp (determined at 25°C) of about 80 nM or less fo human a-

CGRP or having Kp (determined at 37°C) of about 47 nM or less to rat a-CGRP showed antagonist
activity in this assay. - ’

~ Radioligand hinding assay. Binding assay was performed to measure the ECso of antt-CGRP _
antibody in blocking the CGRP from binding to the receptor as described previously. Zimmermann et al,,
Peptides 16:421-4, 1995; Mallee et al., J. Biol. Chem. 277:14294-8, 2002. Membranes (25 pg) from SK- .
N-MC cells were mcubated for 90 min at room temperature in incubation buffer (50 mM Tris- HCL, pH 7.4,
5 mM MgCLs, 0.1% BSA) containing 10 pM "-human o-CGRP in a total volume of 1 mL. To determine

inhibition concentrations (ICs0), antibodies or unlabeled CGRP (as a controb), from a about 100 foid higher

stock solution were dissolved at varying concentrations in the incubation buffer and incubated ai the same
time with membranes and 10 pM ®I-human a-CGRP. Incubation was terminated by filtration through a
glass microfiber filter (GF/B, 1jxm) which had been blocked with 0.5% polyethylemimine. Dose response
curves were plotted and K; values were determined by using the equatibn:_ K= ICgo/{1+{[ligand]/Kg); where
the equilibrium dissociation constant Kp = 8 pM for human a-CGRP to CGRP1 receptor as present in SK-
N-MGC cells, and Bmex = 0.025 pmol/mg protein. The reported [Cyo value (in terms of IgG molecules) was

- converted to binding sites (by multiplying it by 2) so that it could be compared with the affinities {Ko)

determined by Biacore (see Table 2).
Table 2 shows the ICse of murine antibodies 7E9, 886, 8H2 and 4901. Data indicate that antibody

affinity generally correlates with ICso: antibodies with higher affinity (lower Kp values) have lower ICg in

the radioligand binding assay.
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"Example 3. Effect of anti-CGRP antagonist antibodies on skin vasodilatation induced by stimulation of rat

saphenous nerve
To test antagonist activity of anti-CGRP antibodies, effect of the antibodies on skin vasodilatation

by stimulation of rat saphenous nerve was tested using a rat model described previously. Escott f al., Br.

_ J. Pharmacol. 110:772-776, 1993. In this rat medel, electrical stimulation of saphenous nerve induces

release of CGRP from nerve endings, resuiting in an increase In skin blood flow. Blaod flow in the foot
skin of male Sprague Dwaley rats (170-300 g, from Charles River Hollister) was measured after
saphenous nerve stimulation. Rats were maintained under anesthesia with 2% isoflurane. Bretylium
tosylate (30 mg/kg, admlmstered iv) was given at the beglnmng of the experiment {o rninimize
vasoconstriction due to the concomitant stlmulatlon of sympathetlc fibers of the saphenous nerve. Body
temperature was maintained at 37°C by the use of a rectal probe thermostatically connected to a
temperature contr_olled' heating pad. Compounds including antibodies, positive control (CGRP 8-37), and
vehicle (PBS, 0.01% Tween 20) were given intravenously through the right femoral vein, except for the
experiment shown in Flgure 3, the test compound and the control were injected, through tail vein, and for
experiments shown in Flgures 2A and 2B, antibodies 4901 and 7D11 were injecied mtraperltoneally {ip).
Paositive control compound CGRP 8-37 (vasodilatation antagonist), due to its short half- hfe was given 3-5
min before nerve stimulation at 400 nmolfkg (200 w). Tan et al., Clin. Sci. 89:656-73, 1985. The
antibodies were given in different doses (1 mg/kg, 2.5 mg/kg, 5 mg/kg, 10 mg/kg, and 25 r_nglkg).

For experinients shown in Figures 2A and 2B, antibody 4901 (25 mg/kg), antibody 7011 (25
mg/kg), or vehicle control (PBS with 0.01% Tween 20) was administered intr_aperitoheally {IP) 72 hours™
before the electrical pulse stimulation. For experiment shown in Figure 3, antibody 4901 (1 mg/kg, 2.5
malkg, 5 malkg, or 25 mg/kg) or vehicle control (PBS with 0.01% Tween 20) was “administered
intravenously 24 hours before the electrical pulse stimulation. After administration of the antibodies or
vehicle control, the.saphenous nerve of the right hindlimb was exposed surgically, cut proximally and

‘covered with plastic wrap to prevent drying. A laser Doppler probe was placed over the medio-dorsal side

of the hindpaw skin, which is the region innervated by the saphenous nerve. Skin blood flow, measured
as blood cell fiux, was monitofed with a laser Doppler flow meter. When a stable base-line flux (less than
5% variation) was established for at least & min, the nerve was placed over platinum bipolar electrodes
and electrically stimufated with 80 pulses (2 Hz, 10 V, 1 ms, for 30 sec) and then again 20 minutes later.
Cumulative change in skin blood flow was estimated by the area under the fiux-time curve (AUC, which is
equal to change in flux multiplied by change in time) for each flix respense to electrical pulse stimulation.
The average of the blood flow response to the twa stimulations was taken. Animals were kept under
anesihesia for a penod of one to three hours. :

As shown in Figure 2A and Figure 2B, blood flow increase stimulated by applying elecironic
pulses on saphenous nerve was inhibited by the presence of CGRP 8-37 (400 nmol/kg, administered i.v.),
antibody 4901 (25 mg/kg, administered ip), or antibody 7D11 (25 mg/kg, administered ip) as compared ta
the control, CGRP 8-37 was administered 3-5 min before the saphenous nerve stimulation; and
antibodies were administered 72 hours before the saphenous nerve stimulation. As shown in Figure 3,
hlood flow increase stimulated by applying electronic pulses on saphenous nerve was inhibited by the
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presshice of anﬁbody 4901 at different doses {1 mg/kg, 2.5 mg/kg, 5 mg/kg, and 25 mg/kg)y administered.
intravenously at 24 h before the saphenous nerve stimulation.

For experiments srjown in Figures 4A and 4B, saphenous herve was exposed surgically before
antibody administration. The saphenous nerve of the right hindlimb was exposed surgically, cut
proximally and covered with plastic wrap to prevent drying. A laser Doppler probe was placed over the
rhedio—dorsal side of the hindpaw skin, which is the region innervated by the saphenous nerve. Skin
blaod flow, measured as blood cell flux, was monitored with a laser Doppler flow meter. Thirty to forty five
minutes after bretylium tosylate injection, when a stable base-line flux (less than 5% variation) was
established for at least 5 min, the nerve was placed over platium bipofar electrodes and electrically
sti‘muiate'd (2Hz, 10V, 1 ms, for 30 sec) and again 20 minutes later. The average of the blood flow flux
response io these two stimulations was used to establish the baseline response (time 0) to electrical
stimulation. Antibody 4901 (1 mg/kg or 10 mg/kg), antibody 7E9 (10 mg/kg), antibody 8B6 (10 mg/kg), or
vehicle (PBS with 0.01% Tween 20) were then administered intravenously (i.v.). The nerve was
subsequently stimulated (2Hz, 10V, 1 ms, for 30 sec) at 30 min, 60 min, 80 min, and 120 min after
ahﬂbody or vehicle administration. Animals'were kepf undér anesthesia for a period of approkimately
three hours. Cumulative change in skin blood flow was estimated by 't_he area under the flux-time curve
{AUC, whibh is equal to change in flux multiplied by change in time) for each- flux responss to electrical

 pulse stimulations. . ,

As shown in Figure 4A, blood flow increase stimulated by applying electronic pulses on
saphenous nerve was significantly inhibited by the presence of aniibody 4901 1 mgrkg administered Lv.,
when electronic pulse stimulation was applied at 60 min, 90 min, and 120 min after the antibody
administration, and blood flow increase stimulated by app]yin'g electronic pulses on saphenous nerve was '
significantly inhibited by the presence of antibody 4901 10 mgrkg administered i.v., when electronic pulse

" gtimulation was applied at 30 min, B0 rmin, 90 min, and 120 min after the antibody administration. Figure

4B shows that blood flow increase stimulated by applying electronic pulses on saphenous nerve was
significantly inhibited by the presence of antibody 7E9 (10 mg/kg, administered i.v.) when electronic pulse

| stimulation was applied at 30 min, 60 min, 80 min, and 120 min after antibody administration, and by the

presence of antibody 8B6 (10 mg/kg, administered i.v.) when electronic pulse stimulation was apphed at

30 min after anttbody administration.
These data indicate that antibodies 4901, 7E9, 7D11, and 886 are effective in blocking CGRP

activity as measured by skin vasodilatation induced by stimulation of rat saphenous herve.

Example 4. Characterization of anti-CGRP antibody G1 and its variants

Amino acid sequences for the heavy chain variable region and light chain vaiiable region of anti-
CGRP antibody G1 are shown in Figure 5. The following methods were used for expression and
characterization of antibody G1 and its variants.

Expression vector used. Expression of the Fab fragment of the antjbodjes was under control of
an PTG inducible lacZ promoter similar to that described in Barbas (2001) Phage display: a laboratory

" manual, Cold Spring Harbor, NY, Cold Spring Harbor Laboratory Press pg 2.10. Vector pComb3X),

however, modifications included addition and expression of the following additional domains: the human
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Kappa light chain constant domain and the CH1 constant domain of IgG2 human immunoglobulin, ig
gamma-2 chain C region, protein accession number P01859; Immunoglobulin kappa light chain
(homosapiens), protein accession number CAAG9181. _ o

Small scale Fab preparation. From E. Coli transformed (either using electroporation-competent
TG1 cells or chemically-competent Top 10 cellsj with a Fab library, single colonies were used to inoculate
both a master plate (agar LB + carbenicillin (50 ug/mL) + 2% glucose) and a working plate (2 ml/well, 96-
well/plate) where each well contained 1.5mL LB + carbenicillin (50 ug/ml) + 2% giucose. A gaé
permeable adhesive seal (ABgene, Surrey, UK) was applied to the plate. Both plates wers incubated at
30°C fof 12-16h; the working p[ate was shaken vigorqusiy. The master plate was stored at 4°C until
heeded, while the cells from the working plate were pelleted (4000 rpm, 4°C, 20 mins) and resuspended
in 1.0 ml. LB + carbenicillin (50 ug/imL) + 0.5 mM IPTG to.induce expression of Fabs by vigorous shaking
for 5h at 30°C. Inducéd cells were centrifuges at 4000 rpm, 4°C for 20 mins and resuspended in 0.6 mL
Biacore HB-SEP buffer (10 mM Hepes pH 7.4, '1507mM NaCl, 3 mM EDTA, 0.005% v/v P20). Lysis of HB-
SEP resuspended cells was accomplished by freezing (~-80°C) and then thawing at 37°C. Cell lysates
were centrifuged at 4000 rpm, 4°C for 1 hour to separate the debris from the Fab-containing supernatants,

" which were subsequently filtered (0.2 um) using a Millipore MultiScreen Assay System 96-Well Filtration

Plate and vacuum manifold. Biacore was used to analyze filtered supematants by injecting them across !
CGRPs on the sensor chip Affinity-selected clones expressing Fabs were rescued from the master plate,
whlch provided template DNA for PCR, sequencing, and plasmid preparation.

Large scale Fab preparatlon To obtain kinetic parameters, Fabs were expressed on a larger
scale as follows. Erlenmeyer flasks containing 150 ml LB + carbenicillin (50 ug!mL) + 2% glucose were
inoculated with 1 mL of a *starter” ovemnight culture from an affinity-selected Fab-expressing E. Coli clone.
The reméinder of the starter culture (~3 mL) was used to prepare plasmid DNA (QEAprep‘mini—prep,
Qlagen kit) for sequencmg and further manipulation. The large culture was incubaied at 30°C with
vigorous shaking until an ODegonm of 1.0 was attained (typically 12-16 h) The celis were pelleted by
centrifuging at 4000 rpm, 4°C for 20mins, and resuspended in 150 mL LB + carbenicillin {50 ug/mlL) + 0.5
mM IPTG. After5h expressibn at 30°C, cells were pelleted by centrifuging at 4000 rpm, 4°C for 20mins,
resuspended in 10 mL Biacore HBS-EP buffer, and lysed using a single freeze (-BOGC)Ithaw (37°C) cycle.
Cell lysates were pelleted by centrifuging at 4000rpm, 4°C for 1hour, and the supernatant was collected
and filtered (0.2um). Filtered supernatants were loaded onto Ni-NTA superflow sepharbse (Qiagen,
Valencia. CA) columns equilibrated with PBS, pH 8, then washed with 5 colrumn volumes of PBS, pH 8.
Individual Fabs eluted in different fractions with PBS (pH 8) + 300 mM Imidazole. Fractions containing
Fabs were pooled and dialyzed in PBS, then quantified by ELISA prior to affinity characterization. - '

Full antibody preparation. For expression of full antibodies, heavy and light chain variable regions
were cloned in_mamma'lian expression vectors and fransfected using lipofectamine into HEK 293 cells for
fransient expression. Antibodies were purified using protein A using standard methods.

Vector pDb.CGRP.hFcGl is an expression vector comprising the heavy chain of the G1 antibedy,
and is suitable for transient or stable expressibn of the heavy chain. Vector pr.CGRP.hFcGI has
nucleotide sequences corresponding to the following regions: the murine cytomegalovirus promoter region
(nucleotides 7-612); a synthetic intron {nucleotides 613-1679); the DHFR coding region {nucleotides 688-
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1253); human growth hormone signal peptide (nucleotides 1899-1976); heavy chain variable region of G1
(nuclectides 19772621}, human heevy chain IgG2 constant regioni containing the foliowing mutations:
A330P331 to 53308331 (amino acid numbering with reference to the wildtype 1gG2 sequence; see Eur. J.
Immunol. (1999) 29:2613-2624). Vector pr.CGRP.hFcG] was deposiied at the ATGCC on July 15, 2005,
and was assigned ATCC Accession No. PTA-8867. '

Vector pEb.CGRP.hKGI is an expression vector comprising the light chain of the G1 antibody,
and is suitable for transient expression of the light chain. Vector pEb. CGRP.hKGI has nuclectide
sequences corresponding to the following regions: the murine cytomegalowrus promoter region
(nucleohdes 2-613); human EF-1 infron (nuclectides 614-1149); human growth hormone srgnal peptlde
(nucleotides 1160-1237); antibody G1 light chain variable region (nuclectides 1238-1568);, human kappa
chain constant reglon (nucleotides 1559-1882). Vector pEb. CGRP.hKG| was deposited at the ATCC on
July 15, 2005, and was assigned ATCC Accession No. PTA-6866.

Biacoie assay for affinity determlnatlon Affinities of G1 -monoclonal antibody and its varlants
were determined at either 25°C or 37°C using the Biacore3000™ surface plasmon resonance (SPR)
system (Biacore, INC, Piscataway NJ). Affinity was - determmed by capiuring N-<terminally bictinylated

. CGRP or fragments via pre-immobilized streptavidin (SA sensor chip) and measuring the binding kinetics

of antibody G1 Fab fragments or variants titrated across the CGRP or fragment on the chip. All Biacore

' assays were conducted in HBS-EP running buffer (10 mM HEPES pH 7.4, 160 mM NaCl, 3 mM EDTA,

0.005% viv polysorbate P20). CGRP surfaces were prepared by diluting the N—brotmy!ated CGRP to a
concentration of less than 0.001 ma/mL into HBS-EP buffer and injecting it across the SA sensor chip
using variable contact times. Low capacity surfaces, corresponding fo capture levels <50 response units
(RU) were used for. high-resolution kinetic studies, whefeas high capacity surfaces (about 800 RU of
captured CGRP)} were used for concentration studies, screenrng, and solution affinity determinations.
Kinetic data were obtained by drlutlng antibody G1 Fab serially in two- or three-fold increments to
concenirations spanning TuM-0. 1nM {aimed at 0.1-10x estimated Kp). Samples were typ:cally injected for

~ 1minute at 100 pl/min and dissociation times of at least 10 minutes were -allowed. After each binding

cycle, surfaces were regenerated with 256mM NaOH in 25% viv ethanol, which was tolerated over
hundreds of cycles.. An entire titration series (typically generated in duplicate) was fit globally to a 141
Langmuir binding model using the BlAevaluation program. This returned a unique pair of association and .
dissociation kinetic rate constants {respectively, kon and kog) for each binding interaction, whose ratio gave
the equilibrium dissociation constant (Kp = Kofifken). Affinities (Ko vaILies) determined in this way are listed .
in Tables 6 and 7. ' - ‘
High-resolution analysis of binding interactions with extremely slow offrates. For interactions with
extremely slow offrates (in particular, antibody G1 Fab binding fo human O-CGRP on the chip at 25°C),
affinities were obiained in a two-part experiment. The protoco! described above was used with the
following modifications. The association rate constant (ko) Was determined by injecting a 2-fold titration

'senes (in duplicate) spanning 550 nM-1 nM for 30 sec at 100 ul/min and a[lowrng only a 30 sec

dissociation phase. The drssocraﬂon rate constant (k) was determined by rnjecting three concentrations
(high, medium, and low) of the same titration series in duplicate _for 30sec and allowing a 2-hour
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dissociation phase. The"afﬁhity (Kp).of each interaction was obtained by combining the ko, and ke values

obtained in both types of experiments, as shown in Table 8.
Determining solution affinity by Biacore. The solution affinity of antibody G1 for rat0-CGRP and

F37A (1 9—37) human O0-CGRP was measured by Biacore at 37°C. A high capacity CGRP chip surface
~was used (the high-affinity human 0O-CGRP was chosen for defection purposes) and HBS-EP running

buffer was flowed at 5 uL/min: Antibody G1 Fab fragment at & constant concentration of 5 nM {aimed to
be at or below the expected Kp of the solution-based Interaction) was pre-incubated with competing
peptide, either rail-CGRP or F37A (19-37) human 0-CGRP, at final concentrations spanning 1 ni to 1
uM in 3-fold seriai dilutions. Antibody G1 Fab solutions in the absence or presence of solution-based
competing peptide, were injected across CGRP on the chip and the depletion of binding responses
detected at the chip surface as a result of solution competition was monitored. These binding responses
were converted to “free Fab concentrations” using a calibration curve, which was constructed by titrating
antibody G1 Fab alone (5, 2.5, 1.25, 0. 625, 0.325 and 0 nM) across the CGRP on the chip. “Free Fab
concentrations” were plotted against the concentration of competing so[u’uon-based peptide used to
generate each data point and fit to a solution affinity model! using the BiAevaluation software. The solution
affinities detem'uned (indirectly) in this way are shown in Tables § and 7 and were used to validate the .
affinities obtained when Fabs are mJected directly across N-bictinylated CGRPs on a SA chip. The close
agreement between the affinities determined by these two methods confirms that tethering an N-
biotinylated version of the CGRP to the chip does not alter its native solution binding actlivity.

Table 5 below shows the binding affinities of antibady G1 to human a—CGRP human B-CGRP, rat
0-CGRP, and rat B-CGRP determinied by Biacore, by flowing Fab fragments across N- blotmylated CGRPs
on a 8A chip. To better resolve the affinities of binding interactions with extremely slow offrates, afiinities

. were also determined in a two-part experlment to complement this assay orientation, the solutlon affinity

of the rat o-CGRP interaction was also determined (as described above). The close agreement of the

affinities measured in both assay orientations confirms that the binding affinity of the native rat a-CGRP in

solution s not altered when itis N-biotinylated and tethered to a SA chip.

Table 5. Binding affinities of éntib‘ody G1 Fabs titratéd across CGRPs on the-c!‘_xip

CGRP on chip__ Temp. (°C) Ko {1/Ms) Kett (1/5) Ka (nM)

Human a-CGRP 25 1.86 x 10° 7.80x10° 0.042 (7%, n=4)*

Human a-CGRP 37 578 x 10° 3.63x10° 0.063 (4%, n=2)*

Human B-CGRP - 137 4.51 x 10° 6.98 x10° 0.155

Rat a-CGRP 25 5.08x 10° 6.18 x 10 1.22 (12%, n=2)*

Rat a-CGRP ' 37 155 x 10° 399x10° | 257" ,

: (Solution Kp=10 (50%

. =4y

Rat B-CGRP 137 516 x10° 7.85x10° 0.152

*Affinities for o-CGRPs (rat and human) were determined in a high—resolution two-part experiment, in

which the dissociation phase was monitored for 2 hours (the values for Kon, Kes, and Kp represent‘ the

average of n replicale experiments with the standard deviation expr‘essed as a percent variance).
Affinities for B-CGRPs (rat and human) were determined by global analysis using only & 20-min

- dissociation phase, which was not accurate enough to quantify their extremely offrates (their offrates are
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likely slower than stated here and therefore their affinities are likely even higher). Antibody G1 Fab
dissociated extremely slowly from all CGRPs (except a-rat CGRP) with offrates that approached the

resolution limit of the Biacore assay {especially at 25°C).

~**Solution affinity determined by measuring the depletion of binding responses detectéd at CGRP on the

chip for antibody G1 Fab pre-incubated with solution-based rat a-CGRP competitor.

Table 6 below shows antibodies having the amino acid sequence variation as compared to
antibody G1 and their affinities to both rat a-CGRP and human o-CGRP. All amino acid substitutions of
the variants shown in Table 6 are described relative to the éequence of G1. The binding affinities of Fab
fragments were determined by Biacore by flowing them acrass CGRPs on a 8A chip.

Table 6. Amino acid sequences and binding affinity data for antibody G1 variants determined at 37°C by

Biacore. ) .
Clone | L1 L2 H2 HC-FW3 a-rat L a-rat o-human - | a-human
‘ ' : kg (178) (Ko (nM) [ kex (1/8) Ko (ni)
G1 - ' : [ 3.99x10% 2.57 363x10° - | 0.063
M1 I : A100L 1.10x107 1.73x10™
M2 : L99A 2.6x10° 58 3.1x107 3
A100R '
M3 L99A 2.0x10° |81 2.ix107 1.7
, _A1008 . : .
M4 L9SA 1.52107 84.4 B.95x10° | 0.43
: AT00V .
M5 L99A 7.35x10° 40.8 {3.22x10° [ 020
' _ A100Y A
MEB , L99N 7.84x10% 43.8 1.33x10° [ 0.83
M7 L9oN 9.18x10™ 51.0 2.43x10° | 1.52
' A100C . e ,
M8 L99N | 7.45x107 41.4 9.20x10> | 0.58
. AID0G ' ' .
M9 : L99N nd., - 1 nd. 1.00x10° - [ 0.08
: A100Y '
M10 : 1998s 1.51x10° 83.9 1.73x10% | 1.08
. ] A100S _
M1 ' ' L99S 4.83x107 268.3 2.83x10°% [ 1.77
A100T :
M12 L9988 1.94x10% 107.8 1.01x10% [ 063
. ' - FAT00V ‘
M13 ‘ , L.99T 1.84x10° 102.2 1.86x10°% 1 1.16
: C A100G : ‘.
Mi4 i LooT n.d. nd. 1.00x10° | 0.08
A100K ' .
- M5 ' ] 1997 - 1.15x107 63.9 158x10° | 0.10
- ' A100P _
M16 L9gT 9.96x10" 55,3 1.66x10° | 1.03
A100S '

M17 L99T | 2.08x107 114.4 - | 1.85x10° | 1.16
, 4 Atoov ‘ :
M18 LogV 1.22x10% 67.8 7.03x10° | 0.44

A100G . :
M19 , LO9V - n.d. n.d. . 1.00x10” 10.08
: | A100R ' :
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Clone ;U1 L2 H2 HC-FW3 o-rat o-rat g-human a-human
| | Kt (1/5) Ko (nM) Kot (1/5) Kp (nM)
M20 R28W L99R 1.44x107° 80.0 1.36x10° [ 0.85
A100L
M21 R28W 1995 1 6.95%107 15.2 1:.42x10° ] 1.23
M22 R28W 98T 1.10x10” 61.1 1.46x10° ] 0.73
M23 R28G L9ST 7.99x10™ 44.4 1.30x10° | 0.81
A100V
M24 R23L LO9T 1.04x10™ 57.8 1.48x10" 1 0.83
A100V I
M25 R28N LooT 1.4x10% 76 1.4x107 1.3
A100V '
M26 R28N AS7G | Lo9T 9.24x107 51.3 1.48x107" [ 0.93
. A100V <
M27 R28N LogT 3.41x10” 189.4 357x10° [ 2.23
: T30A A100V !
M28 R28N E54R | LO9T 1.25x107° 69.4 0.96x10° | 0.62
T30D AS7N | A100V
M29 R28N 1997 3.59x10™ 199.4 3.80x10° [2.38
T30G | AfooV o _
M30 R28N E54K | LoaT 6.38x107 354.4 590x10° | 3.69
T30G AS7E | A100V
M31 R28N E54K | LO9T 3.61x10° 2006 347x10° | 2.17
T30G ASTG | At00V
M32 R28N EB4K | LO9T 2.96x107 184 .4 271x107° [ 1.69
T T30G A57H | A100V
M33 R28N E54K | L99T 9.22x10° 512.2 7.50x107 1 4.69
T30G | AB7N | ATOOV
S58G
M34 R28N E54K | L99T - 2147107 | 1208 546x10° [ 4.04
T30G AS7TN | A100V
S58T
M35 R28N ES4K | Lo9T 3.90x10™° 221.7 3.39107 | 2.12
T30G A57S | A100V o
M36 R28N o 1997 4.79x10° 266.1 239107 | 1.49
T30R A100V _ , O
M37 R28N A57G | L99T | 1.45x10° 80.6 2.26x107 | 1.41
, T30S - | Al0ov .
M38 R28N LogT 5113107 283.9 218x10° | 1.38
T30W A100V '
M39 R28N | G50A | ASTN | LO9T 0.85x10° 5528 4.25x10° [ 268
. L56T | S58Y  { A100V o
M40 R2&N | G50A | EB4K | L89T 0.36 20000.0 1.28x107 | 8.00
LSBT { AS7L | Af00V .
M4 R28N | G50A | E54K | L99T 4.53x10° 251.7 2.10x10° | 1.31
56T | A57N | Al00V
E64D
M42 R28N | G50A | E54K | LegT 7.52x107 417.8 417107 | 2.61
L56T | A57N | A100V
, HB1F .
M43 R28N | GBOA | EB4K | Le9T 1 4.83x10™ 251.7 263x107 | 1.64
1567 [ ABTN | A100V
, S58C .
M44 R28N | G50A | E524K | L99T 6.13x10° 443 2.10x10° 1 2.058
L56T | AS7N | A100V
L SE8E .
M45 R28N | G50A | E54K | L9ST 5.58x10° 259 2.11x10° 11.85
L56T | AS7N | A100V .
: S58E
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Cione | L1 L2 | H2 HC-FW3 | o-rat a-rat a-human a-human
e Kot (1/5) Ko (aM) | ket (1/s) Ko (nM)
M46 R28N | GBOA | EB4K | Lo9T 2.84x10° 163.3 5.39x10" [ 3.37
L56T | A57N | A100V ' _
S58E B
- HB1F ~
a7 R28N | G50A [ Es4K | L99T 8.23x10™ 457.2 3.32x10° | 2.08
L56T | AS7N | A100V :
S58G _ :
M48 R28N | G50A | EB4K | L9gT 0.0343 1905.6 8.42x10° | 5.26
LB6T | AS7TN | A100V
| 858L , '
M49 R28N | G50A | E54K [ L99T 0.0148 1822.2 5.95x107 | 3.72
: L56T | A57TN | A100V : '
 S58Y
, HB1F | , .
M50 | R28N | G50A | E54K | L99T 5.30x107° . | 294.4 4.06x10° | 2.54
- L56T | AB7TR | A100V _
M51 R28N | L56l E54K | L99T 1.18x10° | 65.8 1.31x10° | 0.82
_ . | ABTG. | A1OOV . | : :
M52 R28N | L56l E54K | LO9T 2.29x10™ 127.2 2.81x10° [ 1.76
, ‘ AS7N | A100V : , o
: | S58A : _
M53 R28N | L58l EG4K | L99T 1.91x10° 106.1 3.74x107 | 2.34
: AS7N [ A100V : o
, S58G | : '
M54 R28N | G50A | EB4K | L99T 2.16x107° 1200 | 1.79x10° [ 1119
T30A A57N. | Al00V ' : '
| s58P : _
M55 R28N | L565 | E54K | L69T 5.85x107 3250 | 4.78x10° 299
T30A : AS7TN i A100V - ,
: | S88E
' E64D- . _ _
M56 R28N | L66S | EB4K - | L9OT 8.35x10° 5104 T47ex10% 299
T30D AS7TN | A100V o ‘
. H61F , , -
M57 R28N | L56S | E54K | LooT 0.0104 11200 - [3.22x10° | 3.08
T30D - | AS7TN | AloOV :
. S58E _
M58 R28N~ | L56S .| EB4K | L99T No binding n.d. 1.95x10° [12.19
| T30D | A57N | A100V
- 358l :
: HB1F . .
M59 R8N | L56S [ EB4K | LO9T 0.0123 | 8833 5.24x10” |3.28
T30D | ABTN | A100V '
S58N
H61F : _
MB0 R28N | L56S | E54K | L99T 0.0272 1511.1 9.11x10" | 5.69 -
T30D AS7N | A100V: - ,
S58R
HB1F . . :
M61 R28N | AB1TH | E54Q | L99T 5.21x10° 289.4 T4.50x10% | 2.87
T30G AS7N | AtOOV
- HB1F - _
Me2 R28N | AS1TH | EB4K | LOST 5.75x107° 242 5.57x10° |[5.86
T30G | L56T | A57N | A100V
S58E
ME3 R28N | GB0A | EB4K | 1997 2.65x107° 147.2 1.50x10° ] 0.38
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Clone | L1 12 (374 HC-FW3 o-rat . o-rat a-human d-human
' ' Koit (1/5} Kp (N} | keg (1/s) Ko {nl)
T30G ASTN | A100V -- .
_ S58T , : : '
MB4 R28N | G50A | EB4K | Le9gT 0.0234 1300.0 1.32x10° [ 8.25
T30G AS7N | A100V ‘
. S58V
MBs5 R28N | G50A | EB4K | 1L99T 4.07x10% 226.1 8.03x10™* 15.02
T30G L561 A57C | A100V , .
M6G6 R28N | L56] EB4K | LeoT 5.11x10° 283.9 520x107% | 3.25
' T30G |- ASTE | A100V _ : ,
MB7 R2sN~ | L5sl E54K | LooT 1.71x10° 95.0 8.20x107 [ 5.13
T30G CAB7F | A10DV \ .
MB8 R28N | Lsél E54K | 1.99T 6.76x10” 375.6 4.28x10° | 2.68
T30G AB7N | A100V
: | 858D
E64D : .
ME9 R28N | L5861 E54K | LO9T 1.81x10° 1008 7.33x107 | 4.58
T30G ASTN | A100V ; :
: S58E i
M70 Rz2eiN | Lssl Es4K | L99T 6.07x10° 337.2 559x10° | 3.49
T30G A57S | A100V , :
M71 R28N | Ls8! ES4K | LagT 2.12x10% 117.8 1.28x10° | 8.00
T30G A57Y | A10QV _ |
M72 R28N | L56S | E54K | LaoT 3.95x10° 219.4 400x10°" | 250
: T30G — A100V . _
M73 R28N | L5688 | E54K | LO9T 3.00x107 166.7 255x10° | 1.59
T30G ’ ASTN | A100V
| se8Y '
_ E64D , o
M74 R2&BN_ | L56S | Ead4K | L99T 6.03x107 335.0 5.97x10° | 3.73
" | T30G , A57S | A100V
M75 R28N [ L5658 | E5S4K | L99T - 1.87x10™ 1038.9 1.16x107 | 7.25
T20G ARV | A1DDV ' . .
M786 RZ8N | G50A | A57G | L9ST 1.16x107 64.4 3.64x10° 1228
T30S L58T ' A100V nE
M77 RZEN | G50A | E54K | L9ST 6.0143 784.4 477x10° 12788
. T30S L56T | AS7D. | A1DDV '
M78 R28N | GB0OA | E54K | L9eT 0.167 9277.8 1.31x10° 1819
- | T308 L58T | ASTN | A100V : '
_ ) S58T | . .
M79 R28N | G50A | E54K | L9ST 0.19 105556 | 1.29x10° | 8.06
T30S L56T | AS7TP | A10DV : :
M80 R28N | Ls6l E54K | LOOT 0.0993 5516.7 2.00x10° | 13.06
T30S AS7TN | Aloov
S58V _ , ' _
M81 RZ8N | 1565 | E54K | LeQT 4.29x107 238.3 490x10° | 3.06
T30S ASTN 1 A100V
: S58E ,
M82 . | R2aN [ AB1H [ ASTN [ L99T 6.99x10™ 388.3 8.77x10° | 548
T30V | L56T | A100V . -
Ma3 R28N | As1H | E54K | LO9T No binding | n.d. 9.33x10" | 5.83
T30V | L56T | AS7TN | A100V
S58M
HB1F
MB4 R28N | A51H | E54N | LogT “11.78x10° 977.8 1.08x10° | 6.75
T30V 1L56T | AS7N | A100V " '




10

15

20

25

30

'E54K-A57S L99T A100V 6.07x10-4 337.2 5.59xle 3.49 M/l
R28N T30G L561 E54K A57Y L991 A100V 2.12x104 117.8
1.28x10-6 8.00 Mr2 R28N 1300 L565 E54K L991 A100V
3.95x104 219.4 4.00x10. 2.50 M73 R28N T300 L568 E54K

A57 '
Wi’S{%‘g %?828{3( E64D L99T A100V 3. ;OxlO 166. 7 2. %@1‘/{&2%{)64}(}03181 ,

All CDRs including both Kabat and Chothia CDRs. Amino acid residues are numbered sequentially (see
Figure 5). All clones have L3+H1+H3 sequences identical to G1. :

Kp = Koa/kon. All Koyt values were determined in a screening mode except those that are underlined, which
were obtained by global analysis of a Fab concentration series {Gt was analyzed in a high-resolution

_ mode). Underlined Kp values 'were therefore determined experimentally by measuring Ken. Other ke

values were estimated fo be the same ag M25.
n.d. = not determined , '

To determine the epitope on human a-CGRP that is recognized by antibady G1, Biacore assays
described above were Used. Human a-CGRP was purchased as an N- biotinylated version to enable its
high-affinity capture via SA sensor chips. The binding of G1 Fab fragment to the human a-CGRP on the

- chip in the absence or presence of a CGRP peptide was determiried.” Typically, a2 2000:1 mol peplide/Fab

solution (e.g., 10 uM peptide in 50nM G1 Fab) was injected across human o-CGRP on the chip. Flgure 8
shows the percentage of binding blocked by cumpetmg peptide. Data shown in Figure 6 indicate that
peptides that block 100% binding of G1 Fab to human a-CGRP are 1-37 (WT), 8- 37 26-37, P29A (19-37),
K35A (19-37), K35E (1 9-37), and K35M (19-37) of human a-CGRP; 1-37 of B-CGRP (WT), 1-37 of rat a-

‘CGRP (WT}; and 1-37 of rai B-CGRP {WT). All these peptides are amidated at the C-terminus. Peptides

F37A (19-37) and 19-37 (the latter not amidated at the G-terminus) of human ‘o-CGRP also blocked about |
80% to 90% of binding of G1 Fab to human a-CGRP. Peplide 138 {not amidated at the C-terminus) of
human a-CGRP blocked about 40% of binding of G1 Fab to human a-CGRP. Peptlde fragment 19-36
(amidated at the C-terminus) of human «-CGRP; peptide fragments 1-13 and 1-19 of human a-CGRP
{neither of which are amidated at the C-terminus); and human amylin, caicntonm, and adrenomedullin (all
amidated at the C-term:nus) did not compete with bmdmg of Gi Fab to human a-CGRP on-the chip.
These data demonstrate that G1 targets a C-terminal epitope of CGRP and that both the tdenllty of the
most terminal residue (F37) and its amidation is important for binding.

Binding affinities of G1 Fab to variants of human a-CGRP (at 37°C) was also determined. Table 7
below shows the affinities as measured d:rectly by titrating G1 Fab across N-biotinylated human a-CGRP
and variants on the chip. Data in Table 7 indicate that an{ibody G1 binds to a C-terminal epitope with F37
and -G33 being the most irﬁpoi'tant residues. G1 does not bind to CGRF when an extra amino acid residue

(alanine) is added at the C-terminal (which is amidated).

Table 7. Binding affinities of G1 Fab to human a-CGRP and varianis measured at 37°C (see Tablé 4 for

their amino acid sequences)

CGRP on chip | ke (1/Ms) | ko (1/8) | Kp (M)

137 (WT} | 4.68x10°_| 7.63x10° | 0.16 (high resolution Ko = 0.06)

19-37 4.60x10° | 7.30x10° 1 0.18

258.37 310x10° | 8.80x10° | 0.28

F27A (25-37) | 3.25x10° | 1.24x10” | 0.38

V28A (25-37) | 3.32x10° [ 9.38x10” | 0.28

"P29A (25-37) | 2.26x10° [ 1.78x10™ | 0.78

T30A (25-37) | 1.79x10° _ 8.41x10™ ] 0.47

N31A (25-37) | 2.17x10° | 1.14x10™ | 0.53

V32A (25-37) | 2.02x10° | 3.46x107 | 1.71

G33A (25-37) | 2.07x10°_| 0.0291 _ | 141
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R28N T300 L56S E54K A57S L99T A100V 6. 03x10-4 335.0

5.97x1e 3.73 M/5 R28N 1300 L56S E54K A57V L99T Al OOV
1.87x1e 1038.9 1.16x10-4 7:25 M/6 R28N 1308 Gb0A L56T
A570 L99T A1O00V 1.16x10-4 64.4 3.64x10. 2.28 M/7 R28N

WB%Q&/(Q%94 L56T E54K A57D L99T A100V 0. 0143 pé@ArAos/o03181
-65-

"CGRP on ohip | Koy (1/Ms) | ke (1/8)__| Ko (nV)

S34A (25-37) | 2.51x10° | 7.64x10” | 3.04

K35A (19-37) | 2.23x10° | 2.97x10"" | 1.33

K35E (19-87) | 5.95x10° | 5.79x10" | 9.73

K35M (19-37) | 2.63x10° | 1.34x10” | 0.51

K35Q (19-37) | 1.95x10° | 2.70x10" | 1.38

F37A (25-37) | 6.90x10°_| 8.48x10” | 95 (solution Kp = 172 nM)

38A (25-38A) | - - , No binding detected

The above data indicate that the epitope that antibody G1 binds is on the C-terminal end of
human a-CGRP, and amino acids 33 and 37 on human a-CGRP are important for binding of antibody G1.
Also, the amidation of residue F37 is important for binding. '

Example 5: Effect of anti—CGRP antagonist aﬁﬁbodv G1 on skin vasodilatation induced by stimulation of

rat saphenoua nerve
To test antagonist activity of ant-CGRP antlbody G1, effect of the antibody on skin vasodslatatlon

by stimulation of rat saphenous nerve was tested using a rat model described in Example 3. Briefly, rats
were maintained anesthesia with 2% isoflurane. Bré{ylium tosylate (30 mg/kg, administered iv.) was
given at the beginning of the experiment to minimize vasoconstriction due to the concomitant stimulation
_ of sympathetic fibers of the saphenous nerve. Body temperature was maintained at 37°C by the use of a.
rectal probe thermosfatically connected to a temperature controlied heating blanket. The saphenous
nerve of the right hindlimb was exposed surgicaily, cut proximally and covered with plastic wrap to prevent
drying. A laser Doppler probe was placed over the medio-dorsal side of the hindpaw skin, which is the
region innervated by the saphenous nerve. Skin blood flow, measured as blood cell flux, was monitored -
with a laser Doppler flow meter. 1In experiments to determine effects of an’ubody within two hours of

. injection thuty to forty five minutes after bretylium tosylate |njectlon when a stable base-line flux (less than

5% variation) was established for at least 5 min, the nerve was placed aver platium btpolar electrodes and
electrically stimulated (2Hz, 10V, 1 ms, for 30 sec) and again 20 minutes later. The average of the blood
‘flow fiux response to these two stimulations was used to establish the baseline response (time 0) to
electrical stimulation. Antibody G1 (1 ma/kg or 10 ma/kg) orvehicle (PBS with 0.01% Tween 20 equal
volume to 10 mglkg G1) were then administered intravenously (iv.). The nerve was subsequently
stimulated (2Hz, 10V, 1 ms, for 30 sec) at 30 min, 80 min, 90 min, and 120 min after the antibody
administration.  Animals were kept under anesthesia for a period of approximately three hours.
Cumuiative change in skin blood flow was estimated by the area under the flux-time curve (AUC which is
equal to change in flux multiplied by change in time) for each flux response to electrical pulse stimulations.

As shown in Figure 7, blood flow increase stimulated by applying electronic pulses on saphenous
nerve was significantly inhibited by the presence of antibody G1 at 1 mg/kg {administered iv.) as
compared to the vehicle, when the saphenous nerve was electrically stimulated at 90 min afier the
antibody administration. Blood flow increase stimulated by applying electronic pulses on saphenous
nerve was éigniﬁcantly inhibited by the presence of antibody G1 at 10 mg/kg (administefed iv.) as
compared to the vehicle, when the saphenous nerve was electrically stimulated at 90 minutes and 120

minutes after antibody administration.
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4.77x101 2.98 Mr8 R28N 1308 Gb0A L56T E54K A57N S58T -
L99T A100V 0.167 9277.8 1.31xle 8.19 M/9 R28N 1308
G50A L561 E54K A57P L99T A100V 0.19 10555.6 1.29xle
8.06 MBO R28N T30S L561 E54K A57N S58V L991 A100V

“%2%87?(%43)516 7 2.09x103 13.06 M8l R28N PCT/IB2006/003181
-66- .

In experiments to determine effects of the antibodies at longer time points in the saphenous
assay, rats were injected Lv. with the indicated doses of antibody 24 hours or 7 days prior to preparing the

animal for saphenous nerve stimulation as described above.  In these experiments it was impossible fo

establish a baseline response in individual rats to electrical pulse stimulation prior to dosing, so treated

. groups were compared fo animals dosed with vehicle (PBS, 0.01% Tween 20) at 24 hours or 7 days.

As shown in Figures 8A and 8B blood flow increases in the dorso-medial hindpaw skin evoked by
saphenous nerve stimulation were significantly inhibited in the groups of animals dosed with sither 10
mgfkg or 3 mg/kg G1 at either 24 hours or 7 days prior to stimulation as compared to vehicle groups

dosed at the same time pomts
' Figure 8C represents a curve fit analysis applied to the dose response data represented in figures

8A and 8B to determine the dose required for 50% maximal effect (ECso). The ECso at 24 hours is 1.3
mgfkg and the ECg at 7 days is slightly lower (0.8mg/kg). :

Example 6. Acute effect of anti-CGRP antagonist antibody G1 in & dural artery (e!osed cranial window}

assay
Closed Cranial Window Model: The purpose of this experiment was to determlne the acute effect of.anti-

CGRP antagonist antibodies and compare it with the acute effect of the CGRP receptor antagonist
BIBN4096BS. Experiments were carried out as previously described (Williamson et al., Cephalalgia
17(4):518-24 (1997)) with the following modifications. Sprague Dawley rats (300-400g) were anesthetized
with 70mg/kg i.p. pentobarbital. Anesthesia was maintained with 20ma/kg/hr iv. pentobérbital. Rats were
cannulated through the jugular vein for delivery of all drugs. Blood pressure wes monitored with a probe
(mrkro-trp catheter, Millar lnstruments) threaded through the femora! artery mto the abdominal aorta. The
rats were tracheotomized and breathing rate was mamta:ned at 75 breaths per minute at a volume of 3.5
mL. After fixating the head in a stereotactic instrument and removing the scaip, a 2x6mm window in the
left parietal area just lateral to the sagittal suture was made by thinning the bone with a dental drill. Using
a micromanipulator, a platinum bipolar electrode was lowered onto the surface and covered with heavy
mineral oil. Lateral 1o the electrode window another window of 5x6 mm was created and filled with heavy
mineral oil through which- 'the diameter of a branch of the middle meningeal artery (MMA} was
continuously monitored with a CCD camera and a video dimension analyzer (Living Systems). The rats
were rested for no less than 45 minutes after the preparation. A baseline response 10 electrical
stimulation was established (15 V, 10 hz, 0.5 ms puises, 30 seconds) and then rats were dosed iv. with
experimental compound (10mg/kg mu7E9, 3000g/kg BIBN409EBS or PBS 0.01%Tween 20). Additional
electrical stimulations were done at 5 (BIBN4096BS), 30, 60, 90 and 120 minutes after dosing. All data

. was recorded using chart software (ADInstruments).

-As shown in Figure 9 mu7E9 at 10mg/kg significantly blocks MMA d:latlon evoked by electncal
field stimulation within 60 minutes after dosing and maintains the effect throughout the duration of the
assay (120 minutes). For comparison BIBN4096BS blocks MMA dilation within 5 minutes of dosing- but
the effect has completely disappeafed by 90 minutes, The magnitude of the block is compérable between

BIBN4096BS and mu7ES.
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1308 L56S E54K A57N S58E L99T AL00V 4.29x10-4 238. 3
4.90x1le 3.06 MB2 R28N T30V A51H L56T A57N L991 A100V
6.99x10-4 388.3 8.77x10-4 5.48 MB3 R28N T30V A51H

L561 E54K A57N 858M F161F L99T AL00V No binding n.d.
wd 33%dGe@ 83 MB4 R8N T30V A51H L56T E54N A

ALO0V 1. 76x10-2 977.8 o7 POV i1

Example 7; Chronic effect of anti-CGRP antagonist antibody G1 in a dural artery {closed cranial window)
The purpose of this experiment was to determine if the anti CGRP antibody could still block -
glectrically stimulated MMA dilation 7 days after ddsing. . Preparation of the rats was identical to the above
described acute experiment (Example 8) with the foliowing exceptions. Rats were injected i.v. (‘10mg/kg,
3mgtkg or 1mglkg G1) 7 déys prior to creating the closed cranial window prep and stimulation. It was
impossibie o establish a baseline dilation response to electrical stimulation prior to dosing as in the acute
experiment so the antibody groups were compared to dilation of the MMA in a vehicle (PBS, 0.01%
Tween 20) dosed control group. After the rats were allowed to restfor no less than 45 minutes the dura
was electrically stimulated at 30 minute intervals. Stimulations were at 2.5V, 5V, 10V, 15V and 20V, all at
10hz, 0.5 ms pulses for 30 seconds. ’ '

As shown in Figure 10 G1 at 10 mg/kg and 3 mg/kg signifi cantly blocked MMA dilation evoked by
electrical stimulation in the range of 10 to 20 volts. This data demonstrates that G1 c¢an block e]ectncally

stimulated MMA dilation up to 7 days after dosing.”

Example 8: Morphine withdrawal hot flush model
The morphine withdrawal rat model is an established rodent model for menopausal hot flush

" mechanisms (Sipe et al,, Brain Res. 1028(2).191-202 (2004); Merchenthaler et al,, Matuntas 30:307-316

(1998); Katovich et al., Brain Res. 494:85-94 (1988}, Simpkins et al., Life Sclences 32; 1957 1966 (1983)).
Basically the rats are addicted to morphine by implanting morphine pellets under the skin. Upon addiction
the animals are injected with naloxone (opioid antagonist) which sends them into withdrawal immediately.
This 'withdrawal‘is accompanied by a-skin temperature increase, a core hody temperature decrease, an
increase in heart rate and an increase in serum luteinizing hormone, These are all similar in magnitude .
and fiming to what occurs in_human hot flush (Simpkins et al., Life Sciences 32:1957-1966 (1983)).
Furthermare, if rats are treated with estradiol prior to inducing withdrawal, the symptoms of hot flush are

~ reduced (Merchenthaler et al., Maturitas 30:307-316 (1998)). Thisis why the morphine withdrawal model

is believed to mimic clinical hot flush.

Ovariectomized rats were ordered from Charles Rwer Laboratones Not less than 7 days post
ovariectomy morphine dependency was created by ;mplantmg a morphlne pellet (75 mg morphine base)
subcutaneously. Two days later 2 more pellets were implanted. The following day rats were injected
intravenously with either 10 mg/kg 4801 [**] or vehicle (PBS, 0.01% tween). Two days afier the second -
pelleting the rats were anestheﬁzed with kétamine (90 mg/kg) and lightly restrained. A surface.

~ temperature thermocouple was taped to the base of the tail and a recial thermocouple is used to measure

core'tempe'rature. Data was recorded using Chart software (ADInstruments). After recording 15 minutes
of stable baseline temperature, naloxone (1mg/kg) was injected subcutaneously. Temperature was

recorded continuously for the next 0 minutes. The results are shown in Figures 11A and 118.

it is understood that the examples and embodiments described herein are for illustrative purposes
only and that various modifications or changés in light thereof will be suggésted to persons skilied in the
art and are to be included within the spirit and purview of this application. All publications, patents and
patent apprications cited herein are hereby incorporated by refererce in their entirety for all purposes to
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F27A (25-37) 3.25x105 1.24x10. 9.38xle 0.38 0.28 V28A
(25-37) 3.32x105 P29A (25-37) 2.26)(105 1.78x10-4
0.79 T30A (25-37) 1.79x105 8.41x105 0.47 N31A (25-37)
% igx1005 1.14x104 0.53 V32A (25-37) 2.02x105 -
x10-4 1.71 033A (25-37) 2.07x105 0.0291
W%97/?§5§P§09PCT/18200§3/ 0031%;1 . 65 - CGRP on %ﬁ?ﬂ”‘w"“ml
(1/Ms) 2.51x10' kdr (1/s) 76%4x10 4 KD (nM

&1 CDR H1 {extended CDR) (SEQ [D NO:3)
GETFSNYWIS ' :

G1 CDR H2 (extended CDR) (SEQ 1D NO:4) -
FIRSESDASATHYAEAVKG

G1 CDR H3 (SEQ ID NO:5)
YFDYGLAIQNY

G1CDR L1 (SEQ ID NO:8)
KASKRVTTYVS

G1 CDR L2 (SEQ [D NQ.7}
GASNRYL

G1.CDR L3 (SEQ iD NO:8)
SQSYNYPYT

G1 heavy chain variable region nucleotide sequence (SEQ 1D NO:9)

AAGTTCAGCTGGTFGAATCCGGTGGTGGTCTGGTTCAGCCAGGTGGTTCCCTGCGTCTGTCCTGC
G_CTGC'ITCCGG'I_'TTQACCTTCTCCAACTACTG GATCTCCTGGGTTCGTCAGGCTCCTGGTAAAGGTCT
GGAATGGGTTGCTGAAATCCGTTCCGAATCCGACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAA
GGTCGTTTCACCATCTCCCGTGACAACGCTAAGAACTCCCTGTACCTGCAGATGAACTCCCT‘GCGTG
CTGAAGACACCGCTGTTTACTACTGCCTGGCTTACTTTGACTACGGTCTGGCTATCCAGAACTACTG‘G

GGTCAGGGTACCCTGGTTACCGTTTCCTCC

G1 light chain variable region nucleotide sequence (SEQ ID NO:10)

GAAATCG'ITCTGACCCAGTCCCCGGCTACCCTGTCCCTGTCCCCAGGTGAACGT‘GCTACCCTGTCCTGC '
AAAGCTTCCAAACGGGTTACCACCTACGT'I_I'CCTGGTACCAGCAGAAACCCGGTCAGGCTCCTCGTCTG
CTGATCTACGGTGCTI'CCAACCG'ITACCTCGGTATCCCAGCTCG‘I"I'TCTCCGGTTCCGGTI'CCGGTACCG
ACTTCACCCTGACCATCTCCTCCCTGGAACCCGAAGACTTCGCTGTTTACTACTGCAGTCAGTCCTACAA
CTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAA ‘

G1 heavy chain full anﬁbodv amino.acid seauence (including medified 1gG2 as described herein) (SEQ 1D

NO:11)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYW!SWVRQAPGKG LEWVAEIRSESDASATHYAEAVKGR

FTIS_RDNAKNSLYLQMNSLRAEDTAVYYCLAYFDYGLAIQNYWGQGTLVTVSSASTKGPSVFP LAPCSRS

7TSESTAALGCLVKDYFPEPVTVSWNSGALTSVGVHTFPAVLQSSGLYSLSS_VVTVPSSNFGTQTYTCNVDH X

KPSNTKVDKTVERKCCVECPPC PAPPVAGPS_VFLFPPKPKDTLIV[]SRTF’EVTCVWDVSHEDPEVQFNWY
VDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWELNGKEYKCKVSNKGLPSSIEKTISKTKGGPREPQVY
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'3.04 S34A (25-37) K35A (19-37) 2.23x10" 2.97x104

1. 33 K35E (19-37) 5.95x104 5.79x10 K35M (19-37)

2.63x105 1.95x10" 1.34x104 2.70x104 0.51 1.38 K35Q

(19-37) F37A (25-37) 8.90x104 8.48x10-1 95 -

i Ko = 172 nM 38A (25-38A) - No bi ,

“/é’zzt%léﬁf{% The aboveygata indicate tﬁg?} 06/003181

.epitope that antibody 01 binds is on the Cterm naI

end of human a- CGRP, and ami no acids 33 and 37 on
YTLPHEREEN THENCERT CaVEGWﬁﬁ@M&\@WESﬁ\@QPENNW@ PMWWW{E@W‘-WDKSRW

' QQGMSC@/I@QEAMN@!YW@L@LBP@KN residue F37 is inportant

for binding. 5 Exanple 5: Effect of anti-CGRP

- ant agom st anti body 01 on skin vasodl | at ati on i nduced
i fulantibedy aming Eicid pgauenss FRSHID dve To

EIVLTQSSATLSUSmnmmmwwwswvcmme@mmm$hmtl,ys|R)\RFSGSGSGTD
FTLT[&E fE%EPF icag Kﬂ’i‘-’ G‘%RLEﬁKhﬂM@%@ﬂF#F@D’ﬁdLR@G?A{SWCLLNNFYP

AR M AT

NRGEC

G1 heavy chain full antibody nucleotide sequence (including modified 19G2 as described herein) (SEQ 1D

NO:13) S
GAAG'ITCAGCTGG'ITGAATCCGGTGGTGGTCTGGTI'CAGCCAGGTGGTTCCCTGCGTCTGTCCTGC

GCTGCTTCCGG'ITTCACCTTCTCCAACTACTGGATCTC CTGGGTTCGTCAGGCTCCTGGTAAAGGTC

TGGAATGGGTTG CTGAAATCCGTI'CCGAATCCGACGCGTCCGCTACCCATTACGCTGAAGCTG'ITAA

AGGTCGTTTCACCATCTCCC‘GTGACAACGGTAAGAACTCCCTGTACCTGCAGATGAACTCCCTGCGT
GCTGAAGACACCGCTGTTTACTACTGCCTGGCTTACT'I—I'GACTACGGTCTGGCTATCCAGAACTACTG
GGGTCAGGGTACCCTGGTTACCGTTTCCTCCGCCTCCACCAAGGGGCCATCTGTCTTCCCACTGGE

. CCCATGCTCCCGCAGCACCTCCGAGAGCACAGCCGCCCTEGGCTGCCTEGGTCAAGGACTACTTCCC

AGAACCTGTGACCGTGTCCTGGAACTCTGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGT
CCTGCAGTCCTCAGGTCTCTACTCCCTCAGCAGCGTGGTGACCGTGCCATCCAGCAACTTCGGCAC
CCAGACCTACACCTGCAACGTAGATCACAAGGCAAGCAACACCAAGGTCGACAAGACCGTGGAGAG |
AAAGTGTFGTGTGGAGTGTCCACCTFGTCCAG‘CCCCTCCAGTGGCCGGACCATCCGTGTTCCTGTTC
CCTCCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCCAGAGGTGACCTGTGTGGTGGTGGAC
GTGTCCCACGAGGACCCAGAGGTGCAGTTCAACTGGTATGTGGACGGAGTGGAGGTGCACAACGCC
AAGACCAAGCCAAGAGAG GAGCAGTTCAACTCCACCTTCAGAGTGGTGAGCGTGCTGACCGTGGTG
CACCAGGACTGGCTGAACGGAAAGGAGTATAAGTGTAAGGTGTCCAACAAGGGACTGCCATCCAGC

ATCGAGAAGACCATCTCCAAGACCAAGGGACAGCCAAGAGAGCCACAGGTGTATACCCTGCCCCCA

TCCAGAGAGGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTGAAGGGATTCTATCCATCCG

ACATCGCCGTGGAGTGGGAGTCCAACGGACAGCCAGAGAACAACTATAAGACCACCCCTCCAATGC
TGGACTCCGACGGATCCTTCTTCCTGTATTCCAAGCTGACCGTGGACAAGTCCAGATGGCAGCAGGG
AAACGTGTTCTCTTGTTCCGTGATG CACGAGGCCCTGCACAACCACTATACCCAGAAGAG CCTGTCC

CTGTCTCCAGGAAAGTAA

G1 fight chain full antibedy nucleotide sequence (SEQ 1D NO:14)

GAAATCGTTCTGACCCAGTCCCCGGCTACCCTGTCCCTGTCCCCAGGTGAACETE CTACCCTGTCCT
GCAAAGC-‘ITCCAAACGGGTI'ACCACCTA-CGTTTCCTGGTACCAGCAGAAACCCGGTCAGG-CTCCTCG
TCTGCTGATCTACGCTGCTICCAACCGTTACCTCGGTATCCCAGCTCGTTTCTCCGGTTCCGGTTCC
GGTACCGACTTCACCCTGACCATCTCCTCCCTGGAACCCGAAGACTTCGCTGTTTACTACTGCAGTC
AGTCCTACAACTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAACGCACTGTGGCTGC |
ACCATCTGTCTTCATCTTCCCTC CATCTGATGAG CAGTTGAAATCCGGAACTGCCTCTGTTGTGTGCC _



10 were nmi ntai ned anesthesia with 2% sof | urane.

Bretyliumtosylate (30 ng/ kg, adm nistered ix.) was

gi ven at the beginning of the experinent to mnimze

vasoconstriction due to the concom tant stinulation

wolosyoIRgh hetic fibers of the saphenous nervecr/fef¥snosisi

tenperature was mai ntai ned gt 37C by the use of a

rectal probe thernostatically connected to a

tenperature controlled heating bl anket The saphenous
reeheIARACT TE e coEgBtChBAOCMAS TAES CERPOARETGRATYABRFCGTCCAATCCG

é‘ltc At f@?&éT@A&@@@%@ﬁc%bmmMG@cmmm@c:'rc:AGCAGCAccc

GT
r even
ron B ReR o B0 PR S BE B BpRRE R gacacco
TGAGBTATECAGCEGAORAGATSTVAMGLIERTIRECS g Fhous nerve Skln
* blood flow neasured as bl ood ceII flux, was

It d t man B
Am'”%ﬁﬁ‘é?‘%?fgﬁev&'f]%an I'lC%%ne elt?% Serg %mw SEQ 1D NO:18); human

35 2o el

CGRP(RENONG 432t P @RR (SER 1P AP 2Rk 7Y M%ies

Nﬂz-ﬂértiﬂ‘rcm‘ﬂnm@uuemmwmvpm\@ammﬁomm dippirmgn sHGERR

NH,- &@ﬁb ﬁma«lé{{s&é@éjﬁvkgmﬁiﬁﬁmmiom){hm B8-CGRP)
establi s

f | aced
NHe SRV LRI PR QP PP Rl ENE P BRe P B
NHz-smNWBIWMRSQ@W%FMBTNWW%% faé@fﬁ 8Ghi n 20
mnutes |later. The average of the blood flow fl ux
response to these two stinulations was used to
establish the baseline response (tinme 0) to
el ectrical stinmulation. Antibody GL (1 ng/kg or 10
ng/ kg) or vehicle (PBS with 0.01% Tween 20 equa
volume to 10 ng/ kg 01) were then adm ni stered
intravenously (i.v.). The nerve was subsequently
stimul ated (2Hz, 10V, 1 ns, for 30 sec) at 30 mn, 60
mn, 90 M and 120 nm after the anti body 25
adm ni stration. Aninmals were kept under anesthesia
for a period of approximately three hours. Cunulative
change in skin blood fl ow was estinated by the area
under the flux-tine curve (AUC, which is equal to
change in flux nultiplied by change in tinme) for each
flux response to electrical pulse stinulations.
As shown in Figure 7, blood flow increase stinul ated
by appl ying el ectronic pul ses on saphenous nerve was .
significantly inhibited by the presence of antibody
GlL at 1 ng/kg (admnisteredi.v.) as 30 conpared to
the vehicle, when the saphenous nerve was
electrically stinulated at 90 min after the antibody
adm ni stration. Blood flow increase stinulated by '
appl yi ng el ectroni c pul ses on saphenous nerve -was
significantly inhibited by the presence of anti body
01 at 10 ng/ kg (adm nistered i.v.) as conpared to the
vehi cl e, when the saphenous nerve was electrically
stinmulated at 90 m nutes and 120 m nutes after
anti body adm nistration, WO
2007/ 054809PCT/ 1820061003181 - 66 - In
experinments to determ ne effects of the antibodies at
| onger tinme points in the saphenous assay, rats were
injected i.v. with the indicated doses of antibody 24
hours or 7 days prior to preparing the animal for
saphenous nerve stinulation as described above. In -
t hese experinents it was inpossible to establish a
basel i ne response in individual rats to electrica
pul se stinulation prior to dosing, so treated 5groups
were conpared to ani mals dosed with vehicle (PBS,
0.01% Tween 20) at 24 hours or 7 days. As -
shown in Figures 8A and 8B bl ood flow increases in
t he dorso-nedi al hi ndpaw ski n evoked by saphenous
nerve stinulation were significantly inhibited in the
groups of animals dosed wth either 10 ng/kg or 3



Ovariectom zed rats were ordered from Charles River
Laboratories. Not |ess than 7 days post ovariectony
nor phi ne dependency was created by inplanting a

nor phi ne pellet (75 ng norphi ne base) 30

subcut aneously. Two days later 2 nore pellets were

i mpl anted. The follow ng day.rats were injected
intravenously with either 10 ng/ kg 4901 ["1 or
vehicle (PBS, 0,01%tween). Two days after the second
peIIetlng the rats were anesthetized with ketam ne
(QéL%%?kg) and lightly restrained. A surface
tenperature thernocouple was taped to the base of the
taiWeeasid: a rectal thernocouple is used to neasure
core tenperature. Data was recorded using Chart
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ar &% 5t Bp§t 8 ﬁdﬁ”f%'”ﬁﬂ'%%c@?eﬂ?ﬁ”?eg’ YRNOViar i ous
nodi fications or changes in |ight thereof will be

Su%gﬁqute (il %@%rﬁ%&%ﬁ?%ﬂt!&%d&&dﬁ?% ki Q%e?enremg%n% acid

i ncl vi ew of

appesiceael WHOMP ohBER ﬂ%a'ﬁ st °f¢%§l&%ﬁf§tegﬁu’*4ﬁp%t entor R, and
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206?5‘%%&9%&?1%%?{3‘003181 - 68 - the sane extent

as if each individual publication, patent or patent

ap%| 'ﬁ?ta‘nﬁ’-@dw £htSfRRe! idtlﬁéﬁfﬂ é(:ccﬂ@iﬁg kNGl Jdahpnking a V. domain
i ndi cat ed
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X gmccgg@ﬁaggét@ca{m%a 0. 2005 Vect or

pEb nucl eoti de encodi ng the 01
| i gt QQ%H%HWW?%I'%SE #§? BR: Bnd the |ight chain kappa
const amir L4 LbfortANdSHE M RO: HDb. CERP. hFcd is a

pol yn i de 1 10 heavy chain

vari a%ﬁ%ﬁr}e ﬁ%ﬁﬁﬂ%%% i@gv‘g chain 1g& const ant

reglfoﬁDBdﬁtaalsmfnr@ nISEF IBIN@G W # nut at i ons: A330P331
%%%ﬂamm&w&&%mmnssw th reference to

the wi | dt ype 1902 sequence; see Eur. J. |mmunol .
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whi ch ass nd ricted availability
of tghé’aiﬁg ‘giwq%; r'TW?he cul "m'léq%ﬁé?he deposit to the

public upon issuance of the pertinent U S. patent or
upon | aying open to the public of any U S. or foreign
patent 20 application, whichever cones first, and
assures availability of the progeny to one determ ned
by the U S. Conmm ssioner of Patents and Tradenmarks to
be entitled thereto according to 35 USC Section 122
and the Comm ssioner's rules pursuant thereto
(|nclud|ng 37 CFR Section 1.14 Wi th partlcular
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01 heavy chain variable region nucl eoti de sequence

(SEQ ID NO:9) 20

GAAGTIT CAGCTGGTTGAAT CCAEGTGGTGGTCTGGT TCAGCCAGGT GGT TCCCT
GCGICTGICCTGC

GCTGCTTCCGGITI CACCTTCTCCAA?FACTGGATCTCCTGGGTTCGFCAGGC
TCCTGGTAAAGGTCT

GGAATGCGEGT TGCTGAAAT CCGT TCCGAATCCGACGCGTCCGCTACCCATTACG
CTC%A@@EGTEMA antagonist antibody according to either of claims 4 or 5 comprising:

O S O LA GRS R A G Y Sl A A S0l S 1

GAACTATECG
CTM@WW@WWWWA@TWCTACGGTCTGGCT

ATCQA%CEEM et Forll W@M@Tﬂ@@@%&bm iD
% %dql n_vari ab e region ngstmﬁotl de sequence (SEQ

or2 conserva ive amino acid su ons

GAAATCGTTCTGACCOAGTCCCCGGCTACCCTGTCCCTGTCCCOAC—BTGAACG
X?&-CFIZTI F%Mm%ta_?omst antlbodé%cl_cordc&to any Ergg‘ecdflrjg claim ch:g:&nsmg a
TcNederentrgpetieasd 0% identical in amino acid sequence to SEQ ID NO: 1 and a
CT @A demACHT isatld 43CAMC B ToA0E BEEE ball CEQAGLETICCETINCTNGCGG
TTCCGGTTCCGGTACCG
ACTTCACCCTGACCATCTCCTCCCTGCGAACCCGAAGACTTCGECTGI TTACTAC
TBAGheATFEERREmegonist antibody according to any preceding claim, wherein the
CT ARG RGNS Blgh GAGBGEAGAAL RTIGEARREUAAA sk i@ anyefrom.
chain full antibody am no acid sequence (including

nodi fied 1(302 as descri bed herein) (SEC | D 35NO 11)
EV@VEB@%.Q@E@S@REWPMWE@NWWSWWWW&P“SW

RSk y the ex reSSIOn vector with ATCC Accession No. PTA-6867

Zg%%gé,gvﬁl:y@LYL Sor%cﬁjAcgd y the t%(Lp/F\eYsanY(\%eLcAtl Wlﬂ\ccesmon No.

TSPIAABEECL VKDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSGL YSLSSWT

VPSSNFGTQTYTCNVDH KPSNTKVDKTVERKCCVECP PC

PAPPVAGPSVFLFPPKPKDI LM SRTPEVTCVVWDVSHEDP Rﬁ%@;

VDGYEGHIRR PR HEE CRIIRISEIRY IV EAIHE RS E? e P@éed'"g

| EKTRInSidEpRRERMica 2888 O&48@8PCT/ | 132006/ 003181 -

70 - YTLPPSREEMIKNOVSLTCLVKGFYPSDI AVEWESNGOQPENNYKTTF

PMLDSDGSFFL YSKLTVDKSRW QQGNVFSCSVM HEALHNHYTQKS

L SI!8P@nenti CGRRyARtaganist ANtbaRY ageRtdingdelylalim! iy Uggiiry preventing or

Segyamget kSrche vdaoMNelod nptdn in an individual.

El VLTQSPATLSLSPGERATLSCKASKRVI TYVSWYOKPGQAPRLLI YGASN

RYLA PARFSGSGSGID

FTIT SBeEPEDGRPY YESRBsNYAiPPRGRGISE RE¢RIMORPSRmM HPPGeR said

QA KSGEHABY Y D& ¥Pmigraine with or W|thout aura, hemlpleglc migraine, cluster

REAKVCI VKVDNAL C2 SGNSOESVTEWSKDs Ty S Gg E HKVYA
CEPARAE RIS TURC WG cH ?’ﬁ'c’f‘ Fe 5*P~‘Fr| body

nucl eoti de sequence (including nodified Ig& as

e R,
GOBTOTGROSTRom is hot flush.
GCTGCTTCCGGTTTCACCTI CTCCAACTACTGGATCTCCTGEGT TCGTCAGEC

G TSR POBCRCRCE TR ' |

ST TCOCARPEBRG: NSRRI R GPY RRC g 1210
AGGHCSFEChoenFCPREaRaauANTHbINASRAC PODE aotiedEtaeagked in
TGk {ECCT
GCTGAAGACACCGCTGTITTACTACTGCCTGECTTACTTTGACTACGGTCTGEC
TATCCAGAACTACTG
GCCEBCABEGEIMNCCEPGETERACSGHITIEY TGCCECTRCARCIKR/ A
Tcﬁ-ﬁc%g%antl GCRP antagonlst antibod¥ is_the antlbody groduced by the
Aﬂ%p%]-\@rs with ATCC Accession Nos. PTA-6867 and PTA-6866.
AGAACCTGT GACCGT GTCCTGGAACT CTGECGCT CTGACCAGCGECGT GCACA
CCTTCCCAGCTGT 20

CCTGCAGI CCTCAGGTCTCTACT CCCTCAGCAGCGT GGTGACCGTI GCCATCCA
GCAACTTCGGCAC

CCAGACCTACACCT GCAACGT AGATCACAAGCCAAGCAACACCAAGGTCGACA
AGACCGT GCGAGAG




<110>

<120>

<130>
<160>
<170>
<210>

- €211

<212>
<213>

<220>
<223>

<400

2. The anti-CGRP antagoni st anti body according to
claim1l conprising a VH domain that is at |east 90%
identical in amno acid sequence to SEQID NO 1 3.
The anti - CGRP ant agoni st anti body according to claim
w®§4ﬁ%n the am no acid residue at positi g %8:@bm03181 -

_ r 1 is L or is supgtituted by A, N, S, T, V

.or R and wherein the am no acid residue at position ‘
100 of SEQ ID | ] IS substituted by L, R
‘S,-V, Y, CG ¥gg&%5¢éb£sqg&The anti - CGRP ant agoni st
atitnh b odbyrasxdeaki ogpt 0- ¢l ai m 1, conprising a VL domai n
tﬁ%1_e-’i‘63§$9l1e§st 90% i dentical in amino acid sequence
tAbiﬁﬁﬂﬂ M2, 5. The anti- CGRP antagoni st anti body
amgeroﬁangﬁqcsl aim1, conprising at |east one CDR

I ed the group consisting of: a. CDR Hl as
pi2E ﬁ)hre“tqh ABOES 1D NG 3 b CDR H2 as set forth in
SEOaydhi KO AN bagi esf{;gﬁa-gqse@@gg‘mstf@ﬁmqnhn SEFREINGE 5;
Fererse pid dethods ¢ToPiHYi$A™8EQ ID NO 6, e. CDR L2 as
setigfguath in SEQID NO 7, f CDR L3 as set forth in
SEQID NGO 8, and g. variants of L1, L2 and H2 as
sHown in Table 6. 6. The anti-CGRP ant agoni st.
anfcbhadyvasear ding claim5, conprising a. CDR Hl as
set forth in SEQID NO 3; b. COR H2 as set forth in

Q@ IDNO 4, c. CDRH3 as set forth in SEQ ID NO 5;
RTCDR L1 as set forth in SEQIDNO 6, e. CDR L2 as
Jettifigieh SeAUs9E® ID NO 7, and f CDR L3 as set forth
in SEQIDNO 8, or g. variants of L1, L2 and H2 as
sfeawn chairTabti@bbe region3of humarfhed antibod®GRP ant agoni st
%ptibody according to either of clains 4 or 5 '
‘conprising: - a. a VH CDR3 as set forth in SEQID

Glu valNGIn BeuovalacBegersde Ghaglydiduf ¥als GIn oie SHY ¢ NO 5

1

by 1 or » conservative éH‘no_acid substitutions; and
b. a VL CDR3 as set forth in SEQID NGO 8, or a

Ser LelsapmesgyeSarheds 414 pét gef rgeh BEQIDPROSEB A5 Wror 2

conséPvative am no aé’d substitutions. 8. The
anti - CGRP_ant agoni st anti_body accordi ng to any

Trp ﬂﬁoggﬁé"dpﬁ@%m mltqpfaﬁrgiﬂg S\VRHOGERIGHY (R VATs at
: I a

st 90% i dentic in amno acid Sequence to SEQ ID
NO 1 and a VL domain_that is at |east 90%.identica

Ala cly Rlaraceachtt 8 0emdd* 157 3ER ﬁp REs 757 A2 e

50

65

anti - CGRP ant agoni st anti body according to any
recedi ng

| ai in th tibody i | gG :
e e P O g e S D R R eSS

derived therefrom 10. The anti-CGRP ant agoni st

ti bod di t edi i i Si
o o RO B 0G0, PEES A ST B o1

ATCC Accession No. PTA-6867 and / or a light chain

duced by th i i _ :
e oA R E  SA KREL AT gl on

conprising the anti body according to any preceding

clLai m and har tically acceptabl e excipient.
Gly Gl nlifysf Ehr ra]_ﬁ!fl ﬁ{a@&é‘;ﬁggger Cs%r

<210
<211l>
<212>
<213>

<220

agoni'st anti body according to

claiml for use in preventing or treating at |east
ne vasonotor synptomin an individual. 13. The
apt i - CGRP ant agoni st anti body for use according to
ekRai m 12, where said vasonotor synptomis a mgraine
M EH 1612 MPERGES aur a, hemi pl egi ¢ migraine, cluster
headache, m grai nous neural gia, chronic headache, or
t ensi on headache. 14. The anti-CCGRP ant agoni st

anti body for use according to claim12, where said
vasonot or synptomis hot flush. 15. The anti-CGRP
ant agoni st anti body for- use according to any one of
clains 12 to 14, where the anti-CGRP ant agoni st

anti body is-any of the anti bodi es described in clains
Ito 10. 16. The anti-CGRP antagoni st anti body for
use according to any one of clains 12 to 14, where



<130> PC19499A <160> 47 <170> Patentin version 3.3
<210> 1 <211> 122 <212> PRT <213> Artificial Sequence
<220> <223> Heavy chain variable regi on of humani zed
anti body <400> Qu Val Gn Leu Val Qu Ser Ay Ay

al Adn Pro Gy Gy 151015 Ser Leu =TV -
v@e%r’oo %lés% a Ala Ser Gy PhgeThr Phe ser Asn'%jr'l(%/}ﬁhgdd6/003181
202530 Trp Ile Ser Trp Val Arg Gn Ala Pro Ay Lys

2> Gt Hef] o FsodIA Rl B b kB8 555

<400> Val Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys

g TR SRR T B B R

Tyr Phe Asp Tyr Gy Leu Ala Ile dAn Asn Tyr Trp

; 0 3 W Thier oy Yal v, Vahe g ser
s A"%@ﬁg;l’%f%*z-@;ﬁ e AR o
Sequence WO 2007/.054809PCT/ 1B2006/ 003181 2/ 16 <223>
/a1 ser-! el ablhe chehamal pRURRNLZEdaNtbOdy
val Setzggbygh%nud}ﬁ?[ey%gbglfeg Thr G% nggplﬁ’ro KI a Thr Leu
Ser Leu Ser Pro Ay 15-1015 Qu Arg Ala Thr Leu Ser
L5 Ahaagetylysy A19 Y8l prbhkiaThfg Py s@P2H30 Val
T %)@éfa Trp T')r/'r 535’ an Lyg Pro r'GI goaGl ng Ala Pro ,%Jg Leu
Leu Il e 354045 Tyr Ay Ala Ser Asn Arg Tyr Leu Gy

ser 61y k& 19 H-aaspr ehePer Sl 1k Vrle ser ser Leu Glu pro
65 70 7S 80
Giu Asp Phe Ala val Tyr Tyr Cys Ser Gln ser Tyr Asn Tyr Pro Tyr
85 : 90 ' 95 .
Thr phe Gly G1n Gly Thr Lys Leu Glu Ile Lys
: 100 . 105

<210> 3
<211> .10
<212>. PRT
<213> aArtificial Sequence

<Z20> o o
<223> CDR H1 of humanized antibody

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

<210> 4
<21l 1
<212> PRT .
<213> Artificial Sequence

<220> N . . B
<223> CDR HZ of humanized antibody

<400> 4 .
Glu Ile Arg Ser Glu Ser Asp Ala Sser éaa Thr His Tyr A1a'§;u Ala

val Lys Gly

<210> -5
211> 11
<212> PRT



505560 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile

Ser Ser Leu Qu Pro 65707580 A u Asp Phe Ala Val Tyr

Tyr Cys Ser G n Ser Tyr Asn Tyr Pro Tyr 859095 Thr

Phe Gly Gi n Ay Thr Lys Leu Ju Ile Lys 100105 <210>
<0§ . <212> . PRT <213> Artificial Seqitqﬁﬁg)%/{mslm :

<2% > <223> CDR H1 of humapigzed anti body <400> dy

Phe Thr. Phe Ser Asn Tyr Trp Ile Ser 15-10 <210> 4

< > < > <213> Artificial Sequence <220>

<213> <%%€’?ﬁé?ﬁ-'l l%é&epg){(rrrani zed antibody <400> 4 Gu lle
<220>Arg ser Qu Ser gSer Ala Thr Hs Tyr Ala Qu

<223> A€ Rfél?ﬁé“%l“i%”@'ﬂ? ¥210> .5 <211> 11 <212> PRT

<400> V® 2007/ 054809PCT/ 11132006/ 003181 3/16 <213>
Artifici ai Se ence <220> <223> CDR H3 of humani zed
r PRenfsho Oy S iﬂe PHE B8 gYFyr Ay Leu Ala Ile Gn
' Asn Tyr f510 _

<210> 6

<211> 11

<212> PRT,

<213> Artificial Sequence

<220>- N -
<223> CDR L1 of humanized antibody

<400> ©
Lys Ala ser Lys'?rg val Thr Thr Tyr 131 Ser
1 ) .

<210> 7

<211> 7

<212>" PRT

<213> Artificial Sequence

<220> . .
<223> CDpR L2 of humanized antibody

<400> 7
Gly Ala Ser Asn ?rg Tyr Leu
1 _ ‘

<210> 8

<211> 9 ‘
<212> PRT

<213% Artificial Sequence

<220> \ | R _
<223> DR L3 of humanized antibody

<400> 8 . _
“ser Gln ser Tyr /;sn Tyr Pro Tyr Thr
1

<210> - 9

<211> 366

<212> DNA

<213> Artificial Sequence

<220> . .
<223> Heavy chain variable region of a humanized antibody

<400> 9 ’
gaagttcagc tggttgaatc cggtggtggt ctggttcage caggtggttc cctgegtctg 7 60

tcttgcgctg cttccggttt'caccttctcc aactactgga tctcctgggt tcgtcaggct 120

cctggtaaag gictggaatdg ggttgctgad étccgttccg aatccgacgc gtccgctacc 180



<210> 6 <211> 11 <212> PRT <213> Artificial Sequence
<220> <223> CDR Li of humani zed anti body <400>. 6 Lys
Al a ser Lys Arg Val Thr Thr Tyr Val Ser 1.510 <210> 7
<211> 7 <212> PRT <213> Artificial Sequence <220>
L2 of humani zed anti body <400> 7 .
g ani7us g Tyr Leu 15 <21z 8 <211> 9 <212> lﬁﬁ"z‘%ﬁ(’m
<213> Art|f| ci al Sequence <220> <223> CDR L3 of
humani zed anti body <400> 8 Ser G n ser Tyr Asn Tyr
cartachl Fcrdiies bgcdhoz acsameccsé@as&kae BigacREd> 240
ficial Sequence <220> <223> a| n_vari ab&&0
ctgtacetggi FRTHIACAC FGHTATIEY gﬁ?ﬁalcﬁffﬁyc@iﬁﬁ 455199 hgc
tactttéa&gtic%@@éﬂég@gﬂw@ggﬂi et @gbdragmecaggt ggitaccgtt 360
cctgcgtctgb0 tcctgegetg cttececggttt caccttctcc 366
tcctcCgact act gga tctcctgggt tcgtcagget 120 cct ggt aaag
gtctggaatg ggttgctgaa atccgttccg aat ccgacgc
<210> gioccgctaccl80 WO 2007/ 054809PC171E2006/ 003181 4/ 16
<211> tacgctg aagct gttaa aggtcgtttc accatctccc

j%i%i aﬁ&aﬁrg@eamg@act cc240 ctgtacctgc agat gaactc

220 cctgcgtget gaagacaccg ctgtttacta ctgcctggcet 300
>
2253 13 ﬁ{ HAR véﬁgsié?trggﬁ) nt 8 GCRERAGeH A YRRt C

agggt accct ggttaccgtt360 tcctcc366
<400> 10 . _ o . _ _ 0
gaaatcgttc tgacccagtc cccggcetacc ctgtccctgt ccccaggtga acgtgetacc 6
ctgtcctygea aagcttccaa'acgggttacc acctacgttt cctggracca gcagaaacce 120
ggrcaggctc ctcgtctget gatctacggt gcttccaacc_gttacqtcgg tatcccagcet 180
cgtttctecg gttoccggttc cggtaccgac ttcatcctga ccatctccte cctggaaccc 240
gaagacttcg ctgtrtacta ctgcagtcag  tcctacaact acccctacac cttcggteag. 300

ggtaccaaac tggaaatcaa a 321

<210> 11

<211> 448

"<212> PRT_

<213> Artificial sequence

<220> ' , , o .
<223> Heavy chain Tull-length of a humanized antibody

<400> 11 _ 7
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gin Pro-Gly Gly
1 5 10 1s

ser Leu Arg Leu Ser Cys Ala Ala ser Gly phe Thr Phe Ser Asn Tyr
' 20 25 30

Trp Ile ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
: 35 40 : 45

Ala Glu Ile Arg Ser Glu sgr Asp Ala Ser Ala ggr His Tyr Ala Glu
50 5

ala val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
65 B 70 - _ 75 80

Leu Tyr Leu Gln Met Asnh Ser Leu Arg géa G¢lu Asp Thr Ala ggT Tyr
85 )

Tyr Cys Leu Ala Tyr Phe Asp Tyr Gly Leu Ala Ile GIn Asn Tyr Trp



<210> 10 <211> 321 <212> DNA <213> Artificial
Sequence <220> <223> Light chain variable region of a
humani zed anti body <400> 10 gaaatcgttc tgacccagtc
cccggctacc ctgtcecectgt ccccaggtga acgtgcetacc60
t ctagca aagcttccaa acgggttacc acctacgttt peo
‘W§8&E@?§@§a gcagaaacccl20 ggt caggctc thgtctggynnmmmmnm
gatct acggt gcttccaacc gttacctcgg tatcccagct.180
cgtttctccg gttccggtt ggt accgac ttcagcctga
ccat ¢Pectc cctggaaccggio,gaagacttcg Ctgtttacta
ctgcagtcag tcctacaact acccctacac cttcggtcag300
cly G1n%%)a@"blaéc&-e ‘t@gﬁ'&a{%aée"aéi'l Ao 55 T0L B9y BiB <2125
: ® <213> Artificial Sequence <2203 <223> Heavy chain
full-length_of a humani zed anti body <400> 1& G u Va
ser \1’%@’*113 PEY LomIATE TEoSefs &1y ALY f?G{)Z’"L%l’]ﬁ)é’l S A"Pro Ay
Ay 151015 Ser"Leu Arg Leu Ser s Ala Ala Ser Ay
, Phe Thr Phe Ser _Asn Tyr 202530 Téﬁ Il e Ser er Val
Ala Alaprey & CEF %?ﬁ;\@](}’? MR T FIESIO G Hip Vall 54045
Ala du lle g Ser Qu Ser p Ala Ser Ala Thr Hi s
Tyr Ala d u_505560 Al a Val Hés ?%é A%% hePThr e
val serspip AFy SBEFASH A s i%r? 6570 8§}§_eﬂo Tyr Leu
G n met A3n Ser Leu Arg Ala Au Asp Thr Ala Val Tyr
859095 Tyr cys_Leu Al a Tér Phe. Asp Tyr. v égu Al a
Ala val| peu %{gsﬂgr?e YT TYRDS206%F 0%k 008/ 003181 -
5/ 16 0105110 dy Gn dy Thr Leu Val Thr Val ser

val projsgp %gg&ghg‘%ﬁy%% Sy B AIRNAL RS Yab Phe Pro

His Lys Pro Ser ‘Asn Thr Lys val Asp Lys Thr val G¢lu Arg Lys Cys-
210 215 _ 220 :

cvs val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala Gly Pro Ser
255 . Y 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

6lu val G1ln phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 ' : 280 285

Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn ser Thr phe Arg val val
290 295 300

ser val Leu Thr val val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 , 315 _ 320

Lys Cys Lys Va1 ser Asn Lys Gly Leu Pro ser Ser Ile Giu Lys-Thr
ys &y Y 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 Gin val Ser Leu Thr Cys
. 355 - 360 K 365



130135140 Ala Ala Leu Gy Cys Leu Val
Pro Qu Pro Val

Thr

145150155160 Val

@y Ala Leu Thr Ser @y val Hi
Leu An Ser Ser Ay Leu Tyr Ser
180185190 Val
Thr Cys Asn VgleAsp 195200205 Hi's Lys Pro

Al a VaI
wéaiou 348 yr
-Ser Asn Thr

Asn G'iy I%ﬁn r%

385-

M

Lys Val

Lo P 19RO Of

g7ser
Pro Lys Pro Lys Asp Thr
ra¥%s Vel T¥abro/ako ARR \Mal asper Hi s

5 70 G u Vvad5 A n Phe Asn T44% Tyr Val
His Asn Al a 275280285 Lys Thr Lys

r e A%nLe%eﬂqu a1 Rish 6Lyér gerval val

a5l

ros

Pro Ser. Ser Asn P

s Thr

Asp Lys Thr Val

P
Yoy s 2 2%52%%22&03 gsﬂgﬁ

u ThioVal Val

Leu Met

Lys Asp Tyr Phe

ser Trp Asn Ser
Phe Pro 165170175
Leu Ser ser

%T@B%Oé‘f

G u Arg Lys Cys

r@ue Pro Pro
e Leu Phe Pro

Ile ser Arg 245250255

H's G45Asp Trp Leu

Asn Ay Lys Gu Tyr 305310315320 Lys cys Lys Val Ser .

Asp Gly Val du Val
ser asl5h 08 dlef befy:
Arg T '?n Lts &y akf¥aPrrfe SRF

l'e S2o0 Lys Thr

Tyr Thr
Leu Hid-¥sn AHY

15 T Mo Weqiike Lys Leu Thr Val Asp Lys Ser

<220>

<223>
<400>

1

Gliu Arg
val ser

Tyr Gly
50

Ser Gly
65

Glu Asp
Thr Phe
Pro ser
Thr Ala

- 130

Lys val

Ala
Trp
35

Ala
ser

Phe

Gly

val’

115

Ser

Gln

Glu ITe val Leu

Thr

20

Tyr

ser

Gly

Ala

Glin

100

Phe

val

Trp

Pro ser Asp Ile Al a Val

Lys @2y

Light chain full-length qf a
12 '

Thr GIn Ser Pro Ala
5

Leu
Gln
Asn
Thr
val
85
G1y
Ile

Va1

LYS

Ser

Gln

Arg

Asp

Cys

Lys

Tyr

55

Fhe

70 .

Tyr
Thr
?he
Cys

val

Tyr

Lys

Pro

Leu

135

ASp

‘Lys

Pro
40

Leu
Thr
Ccys
Leu
Pro
120

Leu

Asn

Ala
25

Gly
Galy
Leu
Ser
Glu
105
ser

Asn

Ala

cg@rsérl @aCbk: biys clilara325330335
n Pro Arg @ Pro Gn Val

Leu 340345350 Pro Pro Ser Arg Gu. @ u et Thr
MNTMaG19ek s L C@ﬂrs&VEeLBEEB@@E%GLﬁy ME

2@Ry/ 054809PCT/ | 132006/ 003181 6/ 1641ieu Val

Phe Tyr

<210> 380375380 Asn Ely G n Pro Gu Asn Asn Tyr Lys Thr Thr

<211> Pne Pro Met Leu Asp 385390395400 Ser Asp Ely ser Phe

huménized antibody

Thr
10

ser

.GIn

Ile

Thr
Gln
90

Ile
ASp

ASH

Leu

Leu- Ser Leu Ser

LyS

Ala

Pro

Ile

75

Ser

Lys

Glu-

rhe

G1n

Arg val
Pro Arg
45

Ala Arg
60

ser sar
Tyr Asn
Arg Thr

Gln Leu
125

Tyr Pro
140

ser Gly

Thr
30

Leu

rhe

Leu

Tyr

val
110

Lys

Arg

Asn

Pro
15
Thr
Leu
ser
Glu
Pro
95
‘Ala
ser

Glu

ser

Lys El'y

Gly

Tyr

Adu Trp GQu ser

Ile

Gly
Pro
20

Tyr
Ala
Gly

Ala

GIn

181 -



405410415 Arg Trp Gn Gn Gy Asn Val Phe Ser Cys Ser
Val met Hs Au Ala 420425430 Leu Hi's Asn H's Tyr Thr
Gn Lys Ser Leu Ser Leu Ser Pro Ay Lys 435440445
<210> 12 <211> 214 <212> PRT <213> Artifici al

“ﬁFﬂM%&g £99<220> <223> Light chain full-Iengt @R B06/003181
umani zeé’ anti body -

gagtgggagt

<400>»4342 G u Ile Val

Leu Thr

Gn

Ser Pro Ala Thr Leu Ser Leu Ser pro Ay 151015 Q@ u
145 Arg Ala Thr § u Ser Cys LysiA a ser Lys Argiygl Thr
Thr Tyr 202% Val ser Trp Tyr An Gn Lys Pro Ay
,1Ar Leu Leu IIeSSSiQrSr Iny él a ser
Sl SR AT Sl SUBASEI T O8 455S3 APATY RS bl Sefy
505560 ser Gly Ser Gy Thr Asp Phe Thr Leu Thr Ile
Ser Ser Leu s G u a65 7 He175|.§$ms As Pl;e Al a val
ser ThyeuTIRD &% %rLyé”h i R "¥50095
Thr Phe GIy Gn dy Thr Lys Leu Glu IIe Lys Arg Thr
Val_. Al ‘ﬁqa 100105110 Pr%eSr ¥§| IIe PEe Pro Pro
a crigrine) SEner RGN Sartes [P BT SHBTHE L2 S
Val" Val Cys Leu Leu Asn Asn '"he Tyr Pro Arg Qu Al a
13013 140 L)és Val @ n Trp Lys Val Asp Mh Ala Leu G n
Phe ASEANIE ¥&r Gn WD 2007/ 054809PCT/ | B2006/ 003181
/16 145150155160 Au ser Val Thr Au Gn Asp Ser Lys
210 ser Thr Tyr Ser Leu ser 165170175 Ser Thr -Leu Thr
5112 LBuySer Lys Ala Asp Tyr Gu Lys His Lys Val Tyr
<212> DNA
<213> VArtificia1 sequence
<220> : : . ]
<223> Heavy chain full-length of a humanized antibody
<400> 13 ‘
gaagttcagc tggttgaatc cggtggtggt ctggttcagc caggtggttc cctgegtcetg 60
tcetgecgetg crtcoggitt cacctictcc aactactgga tctcetgggt tegtcagget . 120
cctggtaaag gtctggaatg ggttgctgaa atccgttceg aatccgacgc gtctgctacc 180
cattacgctg aagctgttaa aggtcgtttc accatctecc gtgacaacgc taagaactcc 240
ctgtacctgc agatgaactc cctgegtgct gaagacaccg ctgtttacta ctgoctgget 300
. tactttgact acggtctgge tatccagaac tactggggic agggtaccct ggttaccgtt 360
tcctccgoct ccaccaaggg cccatctgtc ttcccactgg ccccatgctc ccgeageacc 420
tccgagagea cagecgeect ggg@tgcctg gtcaaggact acttcccaga acctgtgacc 480
gtgtcctgga actctggege tctgaccagco ggcgtgcaca cctteccagce tgtcctgcag ‘540 )
tcctcaggtc tctactcect Cagcagcgtg'gtgaccgtgc catccagcaa cttcggeacc 600
cagacctaca'cctgcaacgt agatcécaag-ccaagcaaca ccaaggtcga caagaccgtg 660
gagagaaagt gttgtgtgga gtgtccacct tgtccagocc ctccagtggec cggaccatco 720
gﬁgttcctgt tccctccaaa gocaaaggac accctgatga toetccagaac cccagaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgcagttcaa ctggtatgtyg 340
gacggagtgg aggtgcacaa cgccaagacC aagccaagag aggageagitt caactecacc 500
ttcagagtgg tgagcgtgct gaccgtggtg caccaggact ggctgaacgg aaaggagtat 260
aagtgtaagg tgtccaacaa gggactgeca tccageatcg agaagaccat ctccaagacc 1020
aagggacagc caagagagcc acaggtgtat accctglccc catccagaga ggagatgacc 1080
' aagaaccagg tgtccctgac ctgtctggtyg adgggattct atccatccga catcgoogtg 1140
ccaacggaca gccagagaac aactataaga ccacccctcc aatgctggac 1200



180185190 Ala Cys G u Val Thr Hs Gn Ay Leu Ser Ser

Pro Val Thr Lys ser 195200205 Phe Asn Arg Ay du Cys

210 <210> 13 <211> 1347 <212> DNA <213> Artifici al

Sequence <220> <223> Heavy chain full-length of a

WP Ws#f6 antibody <400> 13 gaagttcagc tcchgesklolsnosist -

cctggtaaag cattacgctg ctggagctgc tactttgact

‘tcctcecgeect tccgagagca gtgtcctgga tcctcaggtce -

cagacct aca gagagaaagt gigttcctgt acctgtgtgg
tccgacgerggagegtrct gagagiyy aagtgtangga@agggatageagcag 1260

aagaacc ~gagt agt tagt G- t gat gt
 soraachlo T EABE 6 CUOO AL BARTE BeSsit A Pgaea 1320
- agectg@ict ggRatqigggddagcigaa atccgttccg aagctgttaa 1347
aggtcgtttc accatctccc agatgaactc cctgcegtgct
10> 9@Agacaccq acggtctggce tatccagaac tactggggtc
<§:1L%z c@dccaaggg cccatctgtc ttcccactgg cagccgecct
< 9%(: ggact actctggcgc tctgaccagc
<213> ggcéf%ggigeg%%ggtccct cagcagcgt g gt gaccgt gc
<220> cctgcaacgt agatcacaag ccaagcaaca gttgfgtgga
<223> gtﬂg?‘e Cheth ft'-g‘k-&eawcef @cWEﬁgaﬁngb@g’aaggac
<400> ag@cctgatga tggtggacgt gtcccacgag gacccagagg : :
gaaatc@iygt gRace@tc greagygace datrehelgagr Pegigegry@inctace 60
c,tgtccgﬁg.c gg{&aga&g ¢t aE%a%ﬁ@&C@&ggmﬁt&%%Qaaccc 120
.ccag@at_cg caafagagcc acaggtgtat "accctgcccc
ggtcaggqye celsuteigct tgtctaygo ) dabitfggaqa etrageamggdeacaget 180
cgtttc&‘&? 483987k Aaghai_aea ttEﬁQQ{&gEéan{'é&EC&Qﬂ?ﬁaccc 240
aafccgacgc -gtgacaacgc ctgtttacta agggtaccct -
gaagaciicd cHgfERc ta T o ety teEtcetdagec e @cagtaaotcas 300
ggtaccdaaRogdQhLRas Legetlgos gkfdaeadaatthacldl &&Rectcca 360
- aggagcagtt ggctgaacgg agaagaccat catccagaga tccatcc%)a
tCtgatqg HIEEYRRTC COPRGIET JORITEBER AR ™20 PCtHdfacc18
ccgegedadd Rasd 84 Qrei 006t P 9et3R0c @0t dasedigh 3@ ctcccag 480
‘ccgcagcacc420 acctgtgacc480 tgtcctgcag540 - _
9agagtELe (FYRUCLTD GRL LG C IS Colft et @ raFectoacc 240
' ctgagcda6§ 20988hedBQasi Gehal GteRdbcGagahegrae Kidtcagggc 600
_ aaag agt at 960 ctccaagacc 1020 %gta%\%t gacc 1080 - 645
ctoagticht CdALGEEEA TA STt FOLEIB0T O | -
2007/ 054809PCT/ D32006/ 003181 ‘

<210> . 15
<211> 37
<212¥ PRT
<213> human

<400> 15 , )
‘Ala Cys Asp Thr ?1a Thr cys val Thr 235 Arg Leu Ala G1y'&§u Leu
1 - _ _

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> 30
<212> PRT
<213> human

<400> 16 | ‘
val Thr His Arg Leu Ala Gly Leu Leu Ser Arg Ser Gly Gly val val



8/ 16 tccgacggat ccttcttcct gtattccaag ctgaccgtgg
acaagt ccag atggcagcag 1260 ggaaacgtgt tctcttgttc

'~ cgtgatgcac gaggccctgc acaaccacta tacccagaag 1320
agcctgtccc tgtctccagg aaagtaal3d47 <210> 14 <211> 645
: <213> Artificial Sequence <220> <23z
i?éﬁ?m% 0> 14 gaaatcgttc gfgt cctgca ggtcaggctc 2006/003181
cgtttctccg gaagacttcg ggtaCtaaac tctgatgagc
ccgcgecgagg gagagt gt ca ctgggcaaag ctgagttgsc
cccggctacc acgggttacc gatctacggt cggtaccgac

ct gcagt cag acgcact gt g cggaacgt gcc aggt g
Lys Asgy c%ﬁ &‘% 55&@'5@{%’('% géc??ycgg'gg s%g%m ga
- tcctacaact gctgcaccat tctgttgtgt gataacgtcc
agcacctaca gtctacgcct cgcggtgagt ccccaggtga
:g%g; Cid ggt acca gttacctcgg ccatctcctc acccctacac
<217> Cpggt cttcat gcctgctgaa tccaatccgg gcctcagcag
<213> glyy@Agt cac gctaa acgtgctacc gcagaaaccc tatcccagct
<400 Cff ggaaccc-cttcggtcag cttccctcca taacttctat _
t aact cccaqg caccctgacc ccatca%gg}_ﬁ\r <210§ <211> 37
ser Glyly>VaRYa EI—SﬁSHLﬁ'F&nP’M@EP ETAT 4ty @' a8y TR Ala
1 Thr 15 cys-Val Thr His Arg 10 Leu Ala Ay Leu Leu 15
Ser Arg ser Ay dy val val Lys Asn Asn Phe Val. Pro
Lys AlgHiheAsn Val 202530 Gy Ser Lys Ala Phe 35 <210> 16
<211> 30 <212> PRT <213> hunman '

<210> 18

<211> 19

<212> PRT,

<213> Artificial sequence

<2205 . '
<223> variant of fragment of human alpha-CGRP

<400> 18
Sér Gly Gly val val Lys Asn Asn phe val Ala Thr Asn val Gly Ser
1 5 o 10 _ _ 15

Lys Ala Phe

<210> 19

<21l> 19

<212> PRT_ .

<213> Artificial sequence

<2205 . o L
<223> Fragment, variant of human alpha-CGRP

<400> 19
ser Gly Gly val val Lys Asn Asn Phe Xg] Pro. Thr Asn val ggy Ser

Ala Ala Phe

<210> 20

<211> 19

<212> PRT, |

<213> Artificial sequence

<220> .
<223> Fragement, variant of human alpha-CGRP

<400> 20



- <211>

<400> 16 Val Thr H's Arg Leu Al a Gly Leu Leu Ser
Arg Ser Ay Ay Vval val WO
2007/ 054809PCT/ 1132006/ 003181 9/16 151015 Lys AM Mh
Phe Val Pro Thr Asn Val Ay Ser Lys Ala Phe 202530
“géﬂgﬁoﬂg09<21l> 19 <212> PRT <213> human <4O%TJI§20$€/6{]3181'
dy Val Vval Lys Asn Asené”he Val Pro Thr Asn Val
Ay Ser. 15 .1015 Lys Ala Phe <210> 18 <211> 19 <212>
PRT <213> Awt|f|C|aI sequence <220> <223> Vari ant of
ser 1Y cagnantvaf Lysusan Ash pha-GERAo<#il0Rsn 8aBely Gey Gy Val
1 Val Lys AM Asn Phe Val ' @ a Thr Asn val 1§5|y Ser
151015 Lys Al a Phe <210> 19 <211> 19 <212> PRT <213>
clu a1dphéficial sequence <220> <223> Fragnent,  vari ant of
human al pha- CCM> <400> 19 Ser Ay Ay Val Val Lys Asn
, Asn Phe val Pro Thr AM Val dy Ser 151015 Ala Al a
<210> %e <210> 20 <211> 19 <212> PRT <213> Artificial
uence <220> <223> Fragenent, variant of human
321z ?? ha S CRResARGS 20 WO 2007/ 054809PCT/ | B2006/ 003181
0/ 16 Ser dy dy Vval Vval Lys Asn Asn Phe Val Pro Thr

:%%gi %?‘an}ént va 1an%roflﬁahga:lﬁsa%hg éR@ Phe _

<400> 21 ) .
ser Gly Gly val val Lys Asn Asn Phe val Pro Thr Asn val Gly ser
L 5 10 | 15

Met Ala Phe

<210> 22

<211> 19

<212> PRT

<213> Artificial sequence

<220> .
<223> Fragment, variant of human alpha-CGRP

<400> 22

ser Gly Gly val val Lys Asn Asn Phe val Pro Thr Asn val Gly Ser
1 5 L -~ 10 ; -"15

GIn Ala Phe

<210> 23

<211> 19 .

<212> PRT

<213> Artificial sequence

<2205 .
<223> Fragment, variant of human alpha-CGRP

<400> 23
ser gly Gly val val Lys Asn Asn Phe val Pro Thr Asn val Gly Ser
1 5 10 15

Lys Ala Ala

<210> 24

<211> 14 _

<212> PRT |

<213> Artificial sequence



<210> 21 <211> 19 <212> PRT <213> Artificial sequence
<220> <223> Fragnent, variant of human al pha- CGRP
<400> 21 Ser Ely @y Val Val Lys Asn Mh Phe Val Pro
Thr Asn Val Ely Ser 151015 Met Al a Phe <210> 22 <211>
“é?z"ﬁ%&:’% oPRT <213> Artificial sequence <220 Cﬁ%%%ﬁmmm
nment, variant of humapyal pha- CGRP <400> 22 Ser
Ely Ely val Val Lys Asn Asn Phe Val Pro Thr Asn Val
Ely ser 1510'15 @ n Ala Phe <210> 23 <211> 19 <212>
<220-PRT <213> Artificial sequence <220> <223> Fragnent,
<223> v aragent o fvaniamg nofa hkea- P-GERD0> 23 Ser Ely Ely Val
<400>V§4 Lys M1 Asn phe Val Pro Thr Asn val @y ser 151015
Ala Ala <210> 24 <211> 14 <212> PRT <213>
Asn Asﬁw Ph¢ ivell gtrosHuuetic¥al A 30 AYSSMIB0RIECHI4. B2006/ 003181
1 11/ 16 <220> <223> Fragment’, variant of human
al pha- CGRP <400> 24 Asn Asn Phe Val Pro Thr Asn Val
<210> @2y Ser Lys Ala Phe Ala 1510 <210> 25 <211> 13 <212>.
21> pgt <213> Artificial sequence <220> <223> Fragment of

<212>
<213> huﬁai'ﬁahﬂhaecﬁ]@%é <400> 25

<220>
<223> Fragment of human alpha-CGRP

<400> 25
Asn Asn Phe val pPro Thr Asn val G1y'i8r Lys Ala Phe
1 . 5 . )

<210> - 26

<21l> 13

<212> PRT

<213> Artificial sequence

<220> y -
<223> Fragment, variant of human alpha-CGRP

<400> 26 )
Ash Asn Ala val Pro Thr Asn val Gly igr Lys Ala Phe
1 5 __

- <210 27

<211> 13

<212> PRT

<213> . Art1f1c1aT sequence

<220> . o
-<223> Fragment, variant of human alpha-CGRP

<400> 27 _ 7
Asn Asn Phe Ala gro Thr Asn Val.G1y‘igr Lys Ala Phe

<210> 28
<211> 13
<212> PRT
<213> Artificial sequence

<220>
<223> Fragment, variant of human alpha-CGRP

<400> 28 :
Asn Asn Phe val Ala Thr Asn val Gly igr Lys Ala Phe
1 5

<210> 29



Asn Asn Phe val Pro Thr Asn Val Gy ser Lys Ala Phe
1510 <210>26 <211> 13 <212> PRT <213> Artificial
sequence <220> <223> Fragnent, variant of human
al pha- CGRP <400> 26 Asn Asn Ala Val Pro Thr Asn Val
: LeahYS Al a Phe 1510 <210> 27.<211> 13
“’gzz\f%é%ﬁﬁtbi ficial sequence;»/#¢20> <223> Fr agrrgﬁ%&ﬁmﬁ%ﬁnm
variant. of human al pha- CGRP <400> 27 Asn Asn Phe Al a
Pro Thr Asn Val Gy Ser Lys Ala Phe 1510 <210> 28
I <§§> 13 <212> PRT <213> Artificial sequence <220>
<213> < ¥4 fraagserpéncevar i ant of human al pha- CGRP <400> 28
<2905 Asn Asn Phe Val Ala Thr Asn val Ay Ser Lys Al a Phe
<223> 1oHinefll 2HQZKO4MARBLTIbRCAR 003181 12/ 16 <211> 13
" <212> PRT <213> Artificial sequence <220> <223>
<400> FRignent, variant of human al pha- CGRP <400> 29 Asn
asn ashShePRE VAl Ak QsAl 1A6Ty Y& L@ wisahelys Ala Phe 1510
1 <210> 305<211> 13 <212> BRT <213> Artificial sequence
<220> <223> Fragnent, variant of human al pha-CGRP
<210 <$90> 30 Asn Asn Phe Val Pro Thr Ala Val @y Ser Lys

<211> Al Phe 1510
<212> PRT |
<213> Artificial sequence

<220> .
<223> Fragment, variant of human alpha-CGRP

<400> 30
Asn Asn Phe val Ero Thr Ala val Gly igr Lys Ala Phe

<210> 31

<211> 13 - _
<212> PRT_

<213> Artificial sequence

<220> . ' :
<223> Fragment, variant of human alpha-CGRP

<400> 31
Asn Asn Phe val Ero Thr‘Asn Ala Gly ggr Lys Ala Phe

<210> 32

<211> 13

<212» PRT

<213> Artificial sequence

<220> . :
<223> Fragment, variant of human alpha-CGRP

<400> 32 )
Asn Asn Phe val Pro Thr asn val Ala igr Lys Ala Phe
5 .

<210= 33

<211- 13

<212> PRT

<213> Artificial sequence

<220> _ . '
<223> Fragment, variant of human alpha-CGRP

<400> 33 |
Asn Asn Phe val Pro Thr Asn val Gly %&a Lys.Ala Phe-
i 5



<210> 31 <211> 13 <212> PRT <213> Artificial sequence
<220> <223> Fragnent, variant of human al pha- CGRP
<400> 31 Asn Asn Phe val Pro Thr Asn Ala Ay Ser Lys
Al a Phe 1-510 <210> 32 <211> 13 <212> PRT <213> ,
W%fiob‘fldsﬁéu@' sequence <220> <223> Fragnent, Vaicranion€osisy
human al pha- CCRP <400> 32i13#sn Asn Phe Val Pro Thr Asn

val Ala Ser Lys Ala Phe 1510 <210> 33 <211> 13 <212>
PRT <213> Artificial sequence <220> <223> Fragnent,
variant of human al pha-cGRP <400> 33 Asn Asn Phe Val

<210> PP Thr Asn Val Gy Ala Lys Ala Phe 1510 WO

<211 5697/ 054809PCT/ | 112006/ 003181 13/ 16 <210> 34 <211> 13

:ﬁi AriART sedbdaeArtificial sequence <220> <223>

Fragnment, variant of human al pha-cGRP <400> 14 Asn

<220> Va1 B8O oFNiuAR lRl-c&ley Ser Lys Ala Ala 1510
<223~ é%%@ﬁg%s <2ri1>‘ f2 <u212> \E’RT <213> Artificial .sequence

<400> <PP0> <223> Fragment of human al pha- CCRP <400> 35 Asn

Asn Asﬁhlﬂle\/@d'! PrP 1AhrasAsim1Valy @y LpenidwsaAl @ Phe 1510
1 210> 365.<211> 19 <212>1®PRT <213> Artifi ci al

sequence <220> <223> Fragnent of human al pha- CGRP

210> <$P0> 36

<21l> 12
<212> PRT_ :
<213> Artificial seguence

<220> _
<?23> Fragment of human alpha-CGRP

<400> 35 ‘
Asn pPhe val Pro ghr Asn val Gly Ser &%s Ala Phe
e _

<210> 36

<211> 19

<212> PRT

<213> Artificial sequence

<220>
<223> Fragment of human alpha-CGRP

<400> 36 _ . 7
ser Gly Gty val val Lys Asn Asn Phe Xg1 Pro Thr Asn Va1—§;y ser
5 .

Lys Ala Phe

<210> 37

<211> 18

<212> PRT

- «213> Artificial sequence

<220>
<223> Fragment of human alpha-CGRP

<400> 37
ser Gly Gly val val Lys Asn Asn Phe val Pro Thr Asn val Gly ser
1 ' 5 ' 10 15

Lys Ala

<210> 38



ser Ay Ay Val Val Lys Asn Asn Phe Val Pro Thr Asn
Val dy Ser 151015 Lys Al a Phe <210> 37 <211> 18
<212> PRT <213> Artificial sequence <220> <223>
Fragnent of human al pha- CGRP <400> 37 ser Ay Gy val
\%@%0 111.%.3‘8 n Asn Phe Val Pro Thr Asn val QY p2a¥ms006/003181 -
4 2007/ 054809PCVB2OAH/ 003181 14/ 16 <211> 36
<212> PRT <213> Artificial sequence <220> <223> '
Fragnment of human al pha-cGRP <400> 38 Ala Cys Asp Thr
:%le;Aﬁ -Thr cys.val Thr Hs Arg Leu Ala Gy Leu Leu -
<213> 12015 c &6 séqugnSer Gy Gy Val Val Lys Asn Asn Phe
Val Pro Thr Asn Val 202530 Gy Ser Lys Ala 35 <210>
3200 39 Sk okOnFRAZN pRREGRR13> Artificial sequence <220>
<223> Fragnent of human al pha- CGRP <400> 39 Al a Cys
<400>A38 Thr Ala Thr cys val Thr Hs Arg Leu Ala Ay Leu
ata chEUsd §hP LT SAr &OVSRIThE2EOnrd0ea2d>clB Ls2 2w PRT
1 <213> Artificial sequencé0<220>.<223> Frdgnent of _
human al pha- CGRP <400> 40 Ala cys Asp Thr Ala Thr cys

ser aMpked iy N vAnovdieuy#Alagn lsdPhe val Pro ‘ggr Asn val
20 : . 25 . _
Gly Ser Lys Ala
35

<210> 39

<211> 19

<212> PRT Lo

<213> Artificial sequence

<220> . ' . _
- <223> . Fragment of human aipha-CeRP

<400> 39 | |
Ala Cys Asp Thr Ala Thr Cys val Thr gas Arg Leu Ala Gly kgu Leu
5 : 15

ser Arg Ser

<210> 40

<211> 13

<212> PRT. |

<213> Artificial sequence

<220> ‘
<223> Fragment of human alpha-CGRP

<400> 40
" Ala Cys Asp Thr Ala Thr cys val Thr %s Arg Leu Ala
1 | 5 _

<210> 41
<211> 37
<212> PRT
<213> Rat

<400> 41 7 _
ser Cys Asn Thr ala Thr Cys val Thr ggs Arg Leu Ala Gly &?u Leu
, .5 ‘ :

Sér Arg Ser Gly Gly val val Lys ggp Asn 'Phe val Pro ;gr Asn val
20 :



<210> 41 <211> 37 <212> PRT <213> Rat <400> 41 Ser
Cys Asn Thr Ala Thr cys val Thr Hs Arg Leu Ala Ay
" Leu Leu 151015 Ser Arg Ser dy dvy Val Val Lys Asp
Asn phe val Pro Thr Asn Val 202530 WO
W& 90824 &O9PCML32006/ 003181 15/16 Gy Ser Glhtlv?iséooﬁ’)a@nm
35 <210> 42 <211> 19 <2123s5KRT <213> Artifici al _
sequence <220> <223> Fragnent of rat al pha- CGRP <400>
42 Ser Ay Gy Val Val Lys Asp Mi Phe Val pro Thr Asn
Gly sealcl@AiaSere 151015 G u Al a Phe <210> 43 <211> 37 '
<2B2> PRT <213> Human <400> 43 Ala Cys Asn Thr Al a
. Thr Cys Val Thr His Arg Leu Ala Gy Leu Leu 151015
<210-sed2 Arg ser Ay Gy Met Val Lys Ser Asn Phe Val Pro
gﬁy% Ash Val 202530 Ay Ser Lys Ala Phe 35 <210> 44
<213>< lﬁ@?ar%@a@negﬁ <213> Rat: <400> 44 Ser cys-Asn Thr
Ala Thr Cys Val' Thr H's Arg Leu Ala Ay Leu La 151015

<220>g, Val Lys Asp Asn phe Val Pro
<223 %rraﬁxseg'téﬂi %%%%Xé Ser Lys Ala Pile 35 <210> 45
<400><2121> 32 <212> PRT <213> Human

ser Gly G1y val val Lys Asp Asn Phe val Pro Thr Asn val Gly Ser

1 5 ) 10 ) . 15

€1u Ala Phe

. <210> - 43

<211> 37
<212> PRT -
<213> Human

<400> 43 |
Ala Cys Asn Thr ?13 Thr cys val Thr ggs Arg Leu Ala Gly igu Leu

Ser Arg Sser Gly Giy Met Vval Lys Ser Asn Phe val Pro Tthr Asn Va1r
: 20 25 - 30 :

. Gly Ser égs Ala Phe

<210> 44
<211> 37
<212> PRT
<213> Rat

<400> 44.

Ser Cys Asn Thr §1a Thr Cys val Thr His Arg Leu Ala G]y kgu Leu
10

Ser Arg Ser Gly Gly val val Lys ggp Asn Phe val Pro ;gf Asn val
20

G1y ser ggs'A1a Phe

<210> 45
<211> 32
<212> PRT
<213> Human

<400> 45



WO 2007/ 054809PCT/ 1132006/ 003181 16/ 16 Cys Gy Asn
Leu Ser Thr Cys Met Leu Ay Thr Tyr Thr G n Asp Phe
151015 Mh Lys Phe His Thr Phe Pro Cn Thr Ala lle Ay
val Ay Ala Pro 202530 <210> 46 <211> 37 <212> PRT
wﬁ%?oﬂwn <400> 46 Lys Cys Asn Thr Al a Thrp@&Xg26dka03181 -
' r C{I n Arg Leu Ala ASn Phgisleu 151015 Val His Ser _
Ser Asn.WMh Phe Gy Ala Ile Leu Ser Ser Thr Asn Val
202530 Gy ser Asn Thr Tyr 35 <210> 47 <211> 52 <212>
cys 619REn 12L35eHIARRY s 4020>Led 76 TPy ThrAINgr Ghn G3erAspeEheAsn Asn
1 Phe Gn 8By Leu Arg Ser ¥he dy Cys 151045 Ar g Phe
dy Thr Cys Thr val G n Lys Let! Ala Hs Gn lle Tyr
asn Ly$iPRe 202536 Phe FRbrc1AsTIrLyls NepGly yal Adp MenPidal Al a
Pro R Ser Lys Ile Ser 354045 Pro G @y Tyr 50

<210> 46
<211> 37
<212> PRT
<213> Human

<400> 46

Lys Cys Asn Thr Ala Thr cys Ala Thr ¢In Arg Leu Ala Asn Phe Leu
1 °5 , _ 10 15 .
val His Ser Ser Asn Asn'Phe Gly Ala Ile Leu Ser Ser Thr Ash val

20 25 : 30
-Gly Ser Asn Thr Tyr
35 .
<210> 47
<21i> 52

<212> PRT
<Z213> Human

<400> 47 _ |
Tyr Arg Gln Ser Met Asn Asn Phe GIn Gly Leu Arg Ser Phe Gly Cys
1 5 - 10 , 15

cly Thr Cys Thr val G1n Lys teu Ala His Gln Ile Tyr Glin
Arg Phew 1y i ¥ : Gln Lys | : o
- phe Thr Asp Lys Asp Lys Asp ﬁgn val Ala Pro Arg igr Lys Ile Ser
35 ' : :

WoGhrmy1yr
50



