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ANTAGONIST ANTIBODIES DIRECTED AGAINST CALCITONIN
GENE-RELATED PEPTIDE AND METHODS USING SAME

This application claims priority to United States Patent Application
No. 60/736,623, filed November 14, 2005, which is hereby
incorporated by reference. 5Figld of the Invention The
present invention relates to the use of anti-CGRP antagonist
Aantldls for therevlentlorlrj I| tlorg S tregt@enA(%f DPEPTIDE AND

migraine) and hot flushes We Invention 1OCORP

(caltifoahsliguine-FErteliupitd &) Teda Siees MRS A 78RN dffe RS 625 fled
Novarhtiet heRsRgeith iaHerehilpoohpeistes ariesnclUdes calcitonin,

adrenomedullin and amylin. In humans, two forms of CORP

(aCGRP and 8-CGRP) exisEEHE ARG ar activities. They vary

by Fhrcessniiveaia S8Rt R RRibTE QIFEVERRE ArearmtiforPofita e preventon.
amdigeiGORPAEEaiForSBI SERPPRY HRIGHCERUREIET ferintg. maraine) and
hot astisdties. CORP is a neurotransmitter in the central nervous

system, and has been shown to be a potent vasodilator 15 in the

periphery, where CGRP-&SHEHM aIRsR4% e closely

assEERR e e slesdeRRS SIS0 (SRPMETIStEt VbRt yhiq peiongs to 2
famig| stpagigecizmtcuwithcadigrdorsmoodrafinmsrsninad hanest fyo forms of CGRP (o-

- CGRAstAdeCoRBY entsaivatae st rdtieay adatiorobpSeRIAAccids and exhibit

dgitrerasadiaiinmafl Hheamisovese vedivesangds pregentdrpyrifpraifgental acivities.
ccEQRRbasheernotectiariiepassiplencentestion toowasometofent vasodiator
in (S PRI SMY et adniSaaNebudbnt sad NephiabcBhd 92r0¢2 08dYs. CGRP-
medMYO R &ilaME RQURB WSS cHdd 3B 63HR0 N aMASOMN I QES Y B REEEAS: of events
thatzgz.(lgm S HGHAS BQMQ@B ekt SWe ISR ANS JRORIsent in migraine.
°° RN, SYIIRIOS %?&Oﬁ%@gc\éﬂmc[@ﬂaqgm%r QEEHIHOGBAAR% scand. .
Urz:ﬂ %4:)1 O:I |£%%W% ll 8}4'%9 Qﬁa!a% Hﬁ%é?e!&/ (i@&!)‘)ﬂcegasomator symptoms
(VN{%}E central nerius es . an re I tO % agpasg @%Wgn r?ﬁr%?oﬂ%eagioma‘ced with

a%e ﬁﬁmm'ﬂ\gm\éoﬁ% /Htu I‘%D aﬁn (a ng%g\iégﬁ%s )i)gﬁiglcaﬁ-mduced mencpause,
Hot g?sm%yé%ﬁgfgm%agt% r?ﬁﬁgnsgsof éhg tﬁantral neNOLb sés dn % p) declining sex
e BN T ES FBg SR A LB SRS e oooive herapies for
fluspgpr Ao AT EHFEs BT LN BE-EfR eTo? éﬂ@%afﬁﬁ‘&fm%%é@s Flormona!
trespyanisreenba Wﬁa{@\f@naﬁ%m@ﬁ apgy&waa@aﬁ%ﬁa women. Psychological
andesmotioAaSYIADtOPPES s SPYR A SECRUERS e FRisUB Bk ikatiptgania, depression,
metiiaBHitysArstmmestd egresson oTeRiTIy towsnirtariacksidemxief caused by
the BIESY QLISNEABE DidRapHityiler conoertsatetalieagensgideredtarhest al., 3.sup.rd intl
syrGRtIsebbréke:sheepde privvabgesfaiowinybotHush anemmgifrocsedings, Paris,
FraSWeRisa(Kramer et al., In: Murphy et al., 3.sup.rd Symposium on
- RegrNt-ACVaRESS: Rl ilRlgigBl fRnGer RIBEROSHIBRA) withdrawal. This s true in
cascl,—sr g@é@%%ﬁé@&@%ﬂ&ﬁde@ﬁ@ﬁﬁa%@ﬁ%@@ F‘%géed??@z @-@9@&1@@ for Experimental
Biol ? % ﬁ §%m%xﬁ)§'gﬁeﬁ§& h&% f&%')seg%i{%l Q"&%§@E@é@ﬂ9!zﬂag@&prfvatton assgociated
wtthz gnaroge E) ¥\r’c'>th Z!X(}@éf @Q@aégey%?aln %@%93@%‘?0@@@&@5@% 2001, 449(1):

3 pa el e R e e
Bm&%’ﬁ‘i“@%f?es R e S g’ﬁ?lvatlon associated with
treatments for prostate cancer (Berendsen, et al., European -
Journal of Pharmacology, 2001, 419(1): 3547-54). As many as
one-third of these patients will experience persistent and frequent
symptoms severe enough to cause significant discomfort and
inconvenience. CORRP is a potent vasodilator that has been
implicated in the pathology of other vasomotor symptoms, such as
all forms of vascular headache, including migraines (with or

without aura) and cluster headache. Durham, N. Engl. J. Med.
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5to propose a serotonergic etiology of the disorder. Unfortunately,
while some patients respond well to this treatment, others are
relatively resistant to its effects. It has been postulated that a
dysfunction of an ion channel in the aminergic brainstem nuclei
underlies the disorder, however, the precise pathophysiology of

Migiaieds, %&Mﬁ&a@@ﬁkﬂdﬂﬁkﬁ%&%a@n@@m PHDIgHRIRGy FmHERlvasomotor
oREMNRlagic migraing  as.besh-shown dRAssackatR WIthais SEa5ehd duster
heagn tatleﬂ] n Nl%ngn € (}\geé %H%E’?flw éf)@&taﬂ% 9@1!}%%5’@/ Qm%@%? in the extemat

mc an diti oul ht e t i QthhéA'ﬂ el
m”r?fu‘%’fﬁ'ﬁf Wi alsdp Pe" oﬁuﬁ ngﬂﬂe%mﬁét%% p qf pa %nLSﬁjn\é]\ZB;iéSZ:u;zZIQ
t

oo KRR B LTSBE S‘\‘/'étéogéﬁs ig’ aﬁ’s%ouate an exacerbates the

oA GG e oS etAr Svents B8 Fow " *
Cerfiastae s Bk F¥esult of, rather than causative of, the condition.
OvEriblelGSRMEHRITOT b cTHSIERT AR A5 S FHOBU RS R SERRY AP fostns of 8

 nunipgpat deTpowsitrEONE tsisaaeuh FTY (fearifer B Al ETRR A BidtRshRY receptor

(e.gP dpeptdbSativaieBIBHWGHSES Nice 846 (Uyepgm 2RI, o interact with one or
mord br eargheutihistappticationcyasouspubitati ors i wdint (Ffdntsr receptor
conRBbipaieat apphaations)iaremeferengeticdiridis ciostres Rfithese 2., Trends
in iHdRlications kthel entiretiesoare hereby daeorporatedipgs and adenosine Al
recd R BOSEnRIiIRnBIB B eRidhanlnveniiRna20dioe (Tusestiianal., Brain 125:1802-
401%&95% herein CRNGEINS ARtink SR RaHRaaRIs] anibesies-attbwn to nhisit
neuroge‘;uc %%o%ﬁa%gﬁngw@q}ﬂeg%ﬁﬁx?c@wgpﬂ'%Lmb%ﬁeéspﬁé@%ﬂﬁl%%me activity
{ArLPmani ep tim ef)ﬁé?? Q.EF?EJBSAY t%%% éHth Q;S &EMQ%SZS?%E‘ 9&33)

mla@"! Envyng this thea IS & O sehia |omtwltqga(fn{m%ﬁr&§m&lmﬂwat exclusively inhibit

es mlgralnous ne el N%'lgre

nsi
“euﬁ’g%{ﬁféﬁfﬁ@’?agﬁa(ﬁ*?éafa%es resuﬁ?ﬁtgrﬁq?ﬁomﬁ t gsna‘i (?Qamr:;:: 1:;;?:
cRESHERIBTY (SRR B o I SR pre e SR e o
e e b D ShU 5 senc
effetfive PRi-BUSFNE TRRE IR SEHDRALRS At GHN pr GURTESS, TR EHBE fof frbating

or pewisnting ArRAstOMEN 2RI AT ER FrraprfiRstiRiafevers: epsede
attagerApreiagadmisisteririaure Ty TrdrdiTeuetiecaifsu ey o lont
souANcantvEGR P iastag oRistiaitbodyache is prépriieonpeteatlise dy an aura. The
heafii@Beah MyemRiierprovitdesiscrethiodrfbn trealtingiatspreventing _

headgsheArdgs aa0migreine andielustér e sdaehdauimparhmaiit pedvalence of
migkRPERHESIY RARINSIRYIngde: thedathviduahaseffecty ermsreuntuhermore, the
medHi ﬁ-@;ﬁh&‘r&;‘ RP:aRtagomShaiBog Y. 5imonth anMéhrirasRechthr of treatments
ava!lQMg RUGD, RrOVIdeS.2 é%%ﬁbl@éj JQU@@@ QAR SRHERNID G FRSHd GiIGnts having
moingidence of. or delaving Hedeyelep MetQr RERIrRssiom @) 257-275, 2002

eaﬁi\aChe t(ye har%c%‘@g?c %QQ’V%M%Q %&?@g@cﬂ,@)‘ Iﬁ‘.s&nténgégfq“@lame and the

vanat%:r’g%nr%n aE)smmIStegnr% tax?eta th'a\r/: anutﬁé 91%%@%%& ‘é%f%l@%&&&f Thus, such

reiagv% 8%“ select[fvei a%% V%{%%% af'ﬁ‘q ?iey er%ofagm% quqro ;gogmme methysergide},

e ﬁ rOVI O ama%f rgic agﬁ\n have been
WY BFRr PRI Ay TS eréei?fco felEvie Svelopment :é{ )
s ISR PR BIRHESE, ?ﬂiﬁ#&ﬁﬁ@%ﬁﬁ CHiE AR o Y
eI CIVRIGTATE GrAp PSR S m AT SRR o R A e Smptoms, are abe

“to qoffiecttivelr SMTHERAE Of M ATRISERP mﬁ'ﬁ?ﬁn*ﬁfi’a?ﬁlﬂﬁftj?ﬁﬁw‘a non-steroidal anti-

infizoomabin atiods (NEA A eaist ene M@iﬂﬁﬁ&l%@@ﬁf’u@@fﬂl“f&?‘ﬁ’ééﬂﬁgjaﬁe‘“e g
Excheadatiignsbuch additional agents include 5-HT1-like agonists
(and agonists acting at other 5-HT1 sites), and non-steroidal
anti-inflammatory drugs (NSAIDs). Examples of 5-Nil agonists
that can be used on combination with an anti-CGRP antibody
include a class of compounds known as triptans, such as
sumatriptan, zolmitriptan, naratriptan, rizatriptan, 5 eletriptan,
almotriptan, and frovatriptan. Ergot alkaloids and related
compounds are also known to have 5-HT agonist activity and have

| PR [ R TR R PR [ PR P [ (R [ [
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35 two, three, four, five, or, in some embodiments, all six CDRs) of

antibody 01 or variants of 01 shown in Table 6. In still other

embodiments, the anti-CORP antagonist antibody comprises the

amino acid sequence of the heavy3chain variable region shown in

Figure 5 (SEQ ID NO: 1) and the amino acid sequence of the light

Chainte/RENEsHREIRRrEROMIRIR FHgLieOHEaRQMPDOIRMZ, an anticonvulsant that
biockd @%@d@&%@@ %@M&nﬁﬂﬁb@@ﬁ@%@@ﬁf&ﬂ{@%@@@ difiedl kainate), potentiates
GAB(AQA-] ﬁe@mol:%gt\g H é‘l&%@é éﬁmmﬁé@egf% r%e'l? recent success of serofonin
somyninologically inert (ncluding partialh.immunoQicatiyineted researchers
fo prg'gé’e gggt&()l%g 'g%%ég SR @Js%@g.nhr%%?@tte‘?ﬂ J¥§é%or9é7§a%e(ﬂ8treépé>§d wetl fo this

imulate antibo y-depen ent g{ﬂsme lated cytotoxicity (ADCC),

ma@&%‘ﬁﬁS&%&?ﬁ?&‘{’é’ thicroghia, or having reduced one.ormore of .. e

thelP ARSI T MU, & B B oo
undofiescietPAdet SRRt AR PRAPAVIHRITY POOBFD8 (Dt 1 opbsdorsiood. Ore
fomRQ TR featia i aNs BICTTIGIB SR PAIMSNAMAIOF AR tifimissense mutations n
the Applivationti0CBBOIIBI FE-oERIBHBIHBEANTER TS S ikgg a5 other o
cha@BIMpPLises aihasm anihedinobhuipp it coiistisns relfitn BeiTTorisiery vesses i
assihsfoHEVARG anutation $1ABBGREBNCEBE6RE3LarmiNnyaseler events are now
thougMnabesingewithreterenee tautatvaiidtypectgBzhseouetcé)fEeinnJof brainstem
patr R HBRl (AP R0HBRISABEdd o asmenembegimentsptive. heeadsby, P.J. et .
2, EhAENLaNRtaNLEegiesn aftheantibody is a human heavy chain

IgGl‘?Tré!M%lﬂQqup {%tfgﬂgé%ﬂﬁpmﬁgﬁgwl@dc@ i3t 3P sitbht tebplications) are

refep%%z.ﬁ%?oc%%é&a )33 1234230 G2RE R BRIV A2RB Wit by reference.
8236 efeted; 3) E233L234L.235 to P233V234A235; 4) 10

E233L234L.2356236A3 305833;?%mvenﬁ 0

P233V234A235032783: Wi eleted: ) -

525@_‘??2&?2§§9_&°§2“7‘}§§é‘dﬂ“§%%§§ e
ontGREGYREY (5 RSES B BRI ZIAC I SXEEDt K. T Some
sucAh R ERRTAi HRHERRR) ERRIFPE SRR FTO IS FERe & %ﬁ&jﬁ%“? 9=
chicig hratPHER s eAIPPYERAZE AT SRS (R PR SRR A Tt e By Frgtions (such as
infe@QBB OB BEERBE HePRE S IBNYSL Rith (R IBeREtgtalgms inchude hot
fiusiie® 33F234L.235 to P233V234A235; and 82281235 to P228E235.

15in stidl Btrer Benpediiertsotme\dta starthadiofEgizgyersgiitedt least one
vasd@btdd dintech gl e asiliatio rmrpisaradrarsbodiméaisditidesCoraiiegtite amount of an
antkegieaisaglyeasylated for N-linked glycosylation by mutating the |

oligpsacsehaside:atash merbresidie {ShtivasrAsnii®)snely headache (6.0
mighlARKINO-ARRIMESthatiALR RaTel e iNglycasyielag reeegRitians an effetive
amo%ﬁ%ym_&%ﬁg&ﬁ@g;t@gpn: In some embodlments, the

constant.reaion is aglycasulatiedior N-hnkes glycasiiation «h8ing, reducing
inci:%%pﬁs%géi ?%%Oﬁggr% c}%%_%%ﬁﬁ?%?%%&?gstg N_’ug%gg\e e.g., migfée&ne and cluster
T T
S B antibody to CORP (such as humana-CGRPas_ . . =~ . .

mea<u Ty RHERR Ha LTI ESHShCe At %ﬁrfmeHSErPﬁté°” e tg f
g DB B STRITB S PR EPSY )P B M Bo PG D7 (5 SpBIFSBe™ o
heariaehe) i 5 ALY EvAISERARATIER ESMIFREA RT BT 7O elIRS Bt BBEU AT H-CoRe

 entagiistapShee] DOIMANROUE S0+l Czarsiiang! ARAN BRSOl TeRAnGsstRcne. Sueh.

500 pM, about 100 pM, about 60 pM, about 50 pM, 25 about 20
pM, about 15 pM, about 10 pM, about 5 pM, or about 2 piVi. 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
niVI, about 1 nM, about 500 pM, about 100 pM, or about 50 pM.
The anti-CGRP antagonist antibody may be administered prior to,
during and/or after headache. In some embodiments, the
ant-CGRP antagonist antibody is administered prior to the attack

P O P R R . Y o Y PR [ [ R PR [ PR
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2, 3, 4, or 5 amino acid substitutions. In a particular embodiment,
such amino acid substitutions are conservative substitutions.

In another aspect, the invention provides polypeptides (which may
or may not be an antibody) comprising any one or more of the
following: a) one or more CDR(s) of antibody 01 or its variants

adtﬁm\é\{ggeﬁts] QJL@Q?I—@ 1 %Q&%@énﬁgmq%&ﬁéwoﬁﬁ%m@f aB1ibedYion-steroidal

arDLOr TS A Wn in Table 6; ¢) CDR La‘from the light chain
P FE) éﬁcfjs QH tS Var@ rﬁst %Qr? \g/enulblng&p L%n@urg)r;p(ﬁ@l %Daﬁf?‘CGRP antibody
~ from tﬁ chaln antib or |ts varlants S 0

R R R Ay e 1 ol oyr”?as" R e
Cfg/ aou:z‘ nd re 3/ a %ﬁe also known fo have
5- @mseg%ww%aawwﬁ%%ﬁﬁwﬁaefﬁf fﬁché r@aﬁm 555 frors ese
coTRNese FRe FRPERINGN fRtRer JreRnede pBRIFhLdEE (RS masPgries (o
dihg@omnaegorniveb ShasrasTBHERP CBMIPASHIGRIY Bt B ST BRitfemesylale (DHE
45following: a) one or more (one, two, three, four, five, or six) '
CDR{ehderietfomtzntibody Gedon itsmiindéimtsvihewveirCERD an@edy include
naf@ih@rGi}Bpaen e dtom &Rz 3froir thepihetan oeinlasf ehtiboaye, mefanamic
acilaraniiE=s) adkRRidesiedifnmg SRBsankem hexihththain fmbers of Hhis
grﬁ@tim&é QlicdRisOmE:SiRbeeuBents. ezt DR45337C Ndasheminpiarmaceutically
acé:e@éﬁgségslﬁegame embodiments, the one or more CDRs derived ,
fro”?na%ﬂgad)ésf?é'cto%@S:M@Ekﬁﬂtﬁrémwg IR:thad 18 6-AkR.AkHg AStntroliing, reducing
:nc%gnc'éltogm( e%ﬁz njgstrlg %333%'8%%&5%9@9?&%5&%9%% / e Q‘E lmual comprising
adrgfil(%erm% et%es m%{ {3‘(5\233 &,\%9 éﬁéu% c az?isatnf’ft E‘@HE tha/ 0n§stt L%@D%E}?bou'[

s abo 3% tleast bout 94%
at ISAEBRPYE Pe " ”é’%% out 9650, 9?8‘5%”%*‘6 7% *'“f"“"“"“ ineidence

of. RESEPARIIR %W%?"&?’l&ﬁ%te%%éiui DR AR at?&I SR g egyristening to
they o iYR) G-ATRSAG AR 0L SREPRET = RIRNIE PRIRYGP STTREEPY, W‘”’ b st o
ad YR LEPOPDH 1S W%‘I%ﬁw*ﬁ@* fHeesm §“8h?86¥ﬁ?ﬁ'egﬁf§tstl‘?é ‘@fﬁ)??ﬁ §‘*’§ ot fimited to,
hoRaFEREES DIRATPRETHBP SRS ERETEHHRI S HRES®is a Chothia 20

CDR: dre otiierinenb 8dimeERERRIRODR Rthash FBHAafBNHFa RetaE describad
abantk anCHibERetiSHR (adewteatherdcombined CDR" or "extended

CDRi'}orta etheinwasdiss tos-a6Rynepoeshisdthin essbodista HMgMIGRP. in some
emthamoRete iR ctive Gldigsimayitioey anysof KethatnEhetGRE andOsRP. In some

 emBaiRRIALE: ani-cHRSaMERE baBbnyes, theapalypetitlr (Stehhasmbodiments,

theMEFBIIOMLGANPIIRAS The BRIeaRIRSERMIERE@ P ImIno acids 25-37 of CGRP. In
coSARKSRRMK B Y SRR SRR} RRRIHRNR IS upWhe@itlin Sino acids 25-
47 NicaRd wherein Xaa at position 7is T, 25 A, D, G, R, S, W, or V. in

Sorr]? s%@&%&&%@ﬁ% EH&MBR%QQ%%Q{%% Cg a monacional antlbody In some

emléélmentsa’rge an?%-lc;xtys ISoCn:l antlgod %M % A Qommanis he aniibody is
hu an ien Sorpﬂe Igngnrérﬁé tt t|~C¥ an a s|§<a %S& anﬁgbl%? ¥ as described herein}.
[3 Re"aming ac enc

" W&F&W%&*ﬁf*ﬁo@&%ﬁ@ igigh %‘*éré’f’ﬁ%s%"a BT 0B e e e
WS i @vﬁé’fe‘fhsﬁ%eﬂf’%%?ﬂﬁr?"ﬂéqpﬁf T BFE 7 5EniE 4 O 1 shoun i
TaphodirrEstREATRe R e %Wc@’ﬁ?%ﬁﬁt)@%%ﬁ’a@m‘ﬁwgﬁ amino acid
seqee TR R e Pafvatiab odPRg LR ' FifireSniFEribylimetifsie amino acld
seqtraqgofjisdphidesiis@tebasgm aPtdty CompriaEsNFe’amino acid
sequente ofitEIRS¥2 46 BXemX cRphErsa VAehansed /wglraip) as a constant

regéaanat positiondgiisiiE iR KncQoirar fdisth eneimctaiaaéit pedition. 89gs not trigger

A G N,E;H 8L R,C,FY,V, D, or P, wherein Xaa at position

- 9isS,G, T,Y,C,E,L,A,P,I, N, R, V, D, or M; wherein Xaa at
position 12 is H or F; wherein Xaa at position 15 is E or D. In some
35 embodiments, the amino acid sequence of
EIRSXaaSDX3aXaaADCaaYAXaaAVKG is CDR2 of an antibody
heavy chain. In some embodiments, the polypeptide (such as
an antlbody) comprlses the amino aC|d sequence of SEQ ID NO:1,

B . [ [ T Tl NN L COT77" I NIZS 1 " 1 o et
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antibody 01) or polynucleotides described herein, and a
pharmaceutically acceptable excipient In another aspect, the
invention is a method of generating antibody 01 comprising
culturing a host cell or progeny thergof under conditions that allow
production of antibody 01, wherein the host cell comprises an

| cofpNesSienNe oL that epcardesdan@ntibady 0 8itndB8M8Rotoxicity (ADCC),

doe%mgﬂ@%%d@yrafwmgh@émwap&l&@éemggégm&e%mpwmmms the
constant%éﬁ&? Esm%k}é@ %&%&9&9 I’},S,gﬁ erﬁzrﬁ!ngoﬂbé% gé%&ﬂ 9%%%@9%9&103&0& No.
PC?/%%%‘?&%%S d?ovrv Hi&%%engﬁx Bicanon%\!c? rgg 98 ln %a}%mbod;mehts the antibody

e |nven 10N provides meth enerat

coreﬂa‘:fﬁ ae{w[vﬁp%aeé é/ gham (52 COP dam I osnc?qug dsh% F'ée'i rﬁo m%;(Biumt%n%g%BOPBS'i o
S3?9&3.-36r“’?ﬁ‘&?é‘%m&i@%ﬁﬁf@ée@ﬁé%%m&‘?h‘%’*%‘t?b‘g% LRyl el
(1988 FERATERP U JrEBR aHE U SgRe Y SPfeausPRHEsIT a?f‘zﬁﬁﬁ‘tﬁdy 's @ human
hedieg el o thily y el rina Bl SREE i ol SREATERRBY) 5t BH7S3308331: 2)
E23561)HSPARISSI e aPSBMABIC BRI <FraPatRjeesi IV ER B IE EBR &riRgpSV234A235, 4)
E23heipisatatnig MrsaRAtibody BPPBlyfHEpiicResBRiRtsiestith GZ¥hedeleted, 5)
E2ent B3R THIEAGEATISE SAtHYOBYBAERPTIYIeptIdes) &nt297 to A297 or any other
ampoirauelentid essenceding-thesaniibadiessandnpoty peptidas: @ty is 2 human
hedW RRANLIMARLAN MAYHIewised fas - aating sNIeerting P233v234A235 with G236

. delReligERtN0, D LPREPIING O R HhiRings RaidRRee; Of diseases

assﬂ%t%ewm%qgﬁmﬁlefmgmé&foggB&w&ﬂﬁﬁ@@rh@m&paﬁwylaﬂon in
sorr(g Qﬁbm!%‘%n%ecégr%@ﬁt h@g?é}ta,gf; &ng{%c ereﬁqx% 1%9&%”%9 rr-’hL.ltatmg the
ollggsacglancg a):tgbr]']tr%e?w resm%or(]s% thogel; gﬁ%’?%&&%é&%@? QJeQ EF?\{%FE[%Q& of the N-

glycogyia{] cin %con hzl’cgoxgseqz,ke?ce zn%e cc¥stant re ;on % some em%sé) msnfs tt]w% constant raglon is

ovides kits an COITI (O] on COI':?EFISIHE an OI’](—?at for N-linked

ag{yﬁ?ﬁgt of { N B SSHSNE Aes b ed RaTeiRd Thest KisTen
giycé’ﬁﬁﬂb?érﬁ’é{ﬁiﬁ i‘h el eigo/le (YoRNTTiake18) Sﬁ?‘ﬁ?%hoiftﬁﬁstructlons
are "B EHIFAAY Mé“rﬁ?é‘fﬁ%iﬁ% TSSO BEPPRE A £ i cdguch as human o-CGRP
as Wégts??pttfrcﬁ%ﬂﬁ@sm?avaﬁe@@ce at SARRIPRA AP SHIEWAREP oF 37 °C) can be
abolyi Ad7r ey 2Bt bRV fr PR GRS BPtD G Bigdies itk fe ity findie200 nM, about 100
nM.sbbgthnidhenindmid-@GR Prifiaghive FRS PRI meiig @it Rbg i\@dreM, about 50 pi,
sbome@siraduat 25C apsin P Biacores Hyilovdrmyt Falis lasross @GPy, the binding
affirgn i¢heschap aryhe baxeshvad esul efir egestbth 0086 shoaffility, @fout 10 ni, about
1 nidl astineodiiraciants pelativetospavental fragment, 25-37 (italic),
excaptkdsdrrhighnvasdetives Fommmitlraihpareriuriay drdheateSheadache.
in SBiNitiesifind 93 ARG R523 4 HRAUMARLS BERHRRERBARAYHNSGBek of headache
(e, ﬁ%%é%ﬂ%)ﬂé%@a@ééwp K&%Qﬁ&!ﬁ@&%ﬁ%@%@@&éa@ﬂamﬁﬁy%m be by any
me§1§ '&ﬁf%qp RS arlp ;nm%\gatﬁgt}hﬁ@a@émrﬁ%%&@%@t%@ﬁ%lf? intramuscularly,

mtras Iamdpalp in P asp?na'l@r ing %l’ %ttlegg WO_ trgbjegtggegﬂp Ip%%‘%n%@[@a% S%ubhnguaﬂy
transf;lerazaﬁy né/or via ln lon mm:s e%g]g’ tIO a COUSIygTr I%caiszad
sc;a %%In Jcaﬁg aren a NIt Og
nist antibo mm| In conjunction

a%s & b°“‘”“z°6tso ?Ht('jlca e$higher a n a en

W’thgai‘é 6?%6%5??}23 AR EETHN PR R i’ﬁ'éen parent; and black

ind{BE'th 4ER56 b iR aeteT(Ea. o o FIERES SRRl gtibody for the
mansfrsiia e RS BN SEHTHTC ORPB ST iRIOHTiolkgFmpie. for treating or
el beRf991 (25 mg/kg), and antibody 7D11 (25 mg/kg) on skin

blood flow measured as blood cell flux after electrical pulse

stimulation for 30 seconds. CORP 8-37 was administered

intravenously (iv) 3-5 min before electrical 25 pulse stimulation.

Antibodies were administered intraperitoneal (IP) 72 hours before

electrical pulse stimulation. Each point in the graphs represents

AUC of one rat treated under the conditions as indicated. Each

line in the graphs represents average AUC of rats treated under

the condition as indicated. AUC (area under the curve) equals to

Aflux x Mime. "Aflux" represents the change of flux units after the

PR DR R R R TR [ R B | § N, B | R SO T PR . Y |
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Figure 8C is a curve fit analysis of the data from figures 8A and
8B. Antibody ClI or vehicle was administered intravenously (i.v.)
either 24 hours or 7 days before nerve electrical pulse stimulation.
Y axis represents total AUC. X axissrepresents varying doses of
antibody Olin "mg/kg" on a logarithmic scale to determine EC50.

FigHr%c%'ém ttﬂ@ :ﬁﬁﬂ%%ﬁﬁ&@@gﬁém&%& (5591;56@{&9% preventing or treaing
heag% BN 4096§ %ﬁ@'&l@t&? R2a L %I Re R St dNechaRg @ nt-carp

antagonist an 08 m QOn MQ onegﬁ%&r@ﬁ%%a%g%gaﬁyl%%@%@Q)lg ients.
tff;m ;ngl: er%ég;f E |Xvent|o g 3{ NGA{ or use m ar{y\é?tngcll%t%%g%;onbad herein. In
qtai

r-!n raverous at Ime !Qrt cor'xj%n rpy e3 n ! &'aRP antagonist
soms FERRHB TS PSS STBRETER B ?r%ﬁl%gtmgn wa{s established. S
antipegy RSERRS ERERJRCHTERATRRIEP P BYTREHTAHIZ T en.ﬁéaefa ‘ateh e eene o
usingthercemeesiiedin ABIAT QIRAEHEAIS Ao REER A diameter corresponds to

09T mnﬁgﬁp@%@@ﬁ{@ﬁ@dﬁﬁﬁﬁt@&@%ﬁﬁ@gﬁ!bﬁaﬁém polypeptides derived

fronpAiataDer HsipriRniteo @ i TROSS.afvdorifgblidRissrpeet ghg invepion is an antibody

G1 campangebtptaehicte! Distcsweracat b pxeestigineroridavay AROApgession Nos.
PTAS0866 RunetksaaTu ipleeemp arisenetastinEg iy el & Bhdnothesieffedeavy chain
proddEBy g inearofantinodyr Gilattomigiky, BTy Or 2lDrfrgAappdiment is an
antibdly) Bhphonyehislerdh BSaRQ 1md weesialpan: the Attangeeision No. PTA-6886.
Theqmiﬂa%ég fhe.middlemeningaak agtenraiiaralasiieabfieidre shown in Figure
5. RIDWat RQnté% thRAY- e Riske Wasadninistred initane BRisYang Kabat

' CDF%X z)re agsg)éﬁ Q 9 E%d?é%tﬁk%hﬁ'@érgt&%%%%&c&@m EQ@ KR SeiHPe region of G1

orres sents stimulat

gt St P n?h e tibody variants .
and Pgﬁg&ﬁ? a@g‘lor thEC saett‘z9 nf_:)es éé;a n :% oFca R tlgven 08 fsca%rs] ovides antibody

oG Plh‘ﬁ'fﬁﬁf'é? ?’C’g@e@ﬁiceage%tr%d 78S vehicle. Data weye analyzed.,
USIH@WR%V%N‘GVW grﬁﬁa irgigagh %F”lr%esm% % Vft am that is at feast B5%, at:east
5% wicaN STt BBt BRSO TS TGP Bl P gl oo 5% =
eSS OREL 9875 20, A TCH TR SHGEISHP Py Yool amio
acidveunagsrioBEBAtNE: dlecrease in core temperature induced by
. subcatahetsssihjtetivrntiriakaxatieodl rgike)dis Mok foeleagt 85%. o
least B, BhieaYt spdis sopre $entstterpifatar sadiffeYe nceaft@thaidedih 82%, &t least
939 BAcXetais, ER REQSBHHitimas IS lrstofrom ithe J3¢irt GRsARIXor@0% identical

encodngan gére] uelg‘cryseta%&aocg ny §prem&m&%?ékﬂﬁs%&e§é%wn Nos. PTA-5868 ‘

in aRRNieE ence to Bigupen®1B shows the effect of antibody mu4901

(1 Qraghkg :gkyehichestR %, 1 .AfeT virpnia)) ragninistergn of the antibody
a1 NHAMRRAUSIGA Y 2% BOIISPEAbRR-HN 8 dREHRRNE IR il B aase antibody G1.
In bGP %E%%Eﬁe”@qﬁécﬁgrmﬁﬁyQ%H&W%H%f'ﬂ@ﬁi@&ﬁénal@ﬁ&%other embodiment,

gﬂa nljngnt g:}n Q ns c%endp m&e%g@&ggggmgsﬁo%rﬁg\ﬁt EHHR J%%@ chain of the antibody

t?m tegr%ﬁ em o Jl:neaqg %erpgn eg‘tsg:lrll@%*s Irté Pﬁn@?é'%arr%%er%&&@#%% light chain

sure rom Omt P X0 h Qégcgq ! ? l&\qcontams ane or more
and reas?ée?&l%hﬁ;% ?}}%wn ‘n agura nye aﬂc% er em on CTItS% |T0 gﬁe‘l‘ Tharen

COR B A SALYS 7, t?nainé}ﬁ rexlentln vasomotor be an antibocy)
CyrHHOTRE SHeh oL AR wg AR N P ABhe oy
congHB A hEREACHE! SRR o AAERE B R OFIIIR (e o © N9
2 qnﬂl?’d—’lﬁl"ﬁfya&’ﬂﬁwﬁ@f@?ﬂﬁg o 3 ART RS g%ﬁbéﬂﬂ@a substitutscns ars
congsffatithaatgifidemt 30of an anti-CGRP antagonist antibody. The
inventiotdisskesde eraimnaloudsrorithesigasti I RPY R 70Tt an antbody)

compmtigocie SERIkpelypeptides devvaddromoChor fitg yigiams SRBWHNC: 81y 1,

in Table 6. The invention also provides methods of making and
using these antibodies and polypeptides. 35General Techniques
The practice of the present invention will employ, unless otherwise
indicated, conventional techniques of molecular biology (including
recombinant techniques), microbiology, cell biology, biochemistry
and immunology, which are within the skill of the art. Such
technlques are explained fully in the literature, such as, Molecular

P P V. U B PR R [ W D B [ [ T 4 o YR PR [ S |
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5 are specific chimeric immunoglobulins, immunogiobulin chains,
or fragments thereof (such as Fv, Fab, Fab', F(abt)2 or other
antigen-binding subsequences of antibodies) that contain minimal
sequence derived from non-human #immunoglobulin. For the most
part, humanized antibodies are human immunoglobulins (recipient
2 %”If Q%Vinmo ac uB‘?éﬁb%h%S from.a S}PA}T‘Q‘L%EQ%@R?%X PSS, situtions are
he recipient are replaced by residues from a '
E? ‘N Su S‘ h numan species (donor antihody) such as mouse,
rat, Jﬂﬂ‘iﬂ‘?aﬁﬁ%ﬁ"hﬁ\? H‘deﬂ?&”c&’é&? d""}ﬁp“’B fiGTy" SHIRy, Ch gy not be an anfibody)
T IEAPEIVIRP Fh BoRlE e ERER TPHAGIPEYiGH qriyarents stown
in F@RREGS BIRAE T HRM A BB SiePTapratasts B in Table 6; o) CDR L3
frogohrespihelirR) arech @heimtysientres orrUPREY B o P thiRe Trifs i Zeeglfidht chain of
angiyedh 66l pritrayprconiirive indsiiu@ $tiree diierfotamdthedieher drpithad antibody G1 or its
vatiggipienhanTibidy Hdrdn Ca8siipohel CHR GriftamailBslkiom the heavy chain of
anSiRgy N eas, aiitnaredheidedste fidheetefinetanoroptisiageptides (which may or
mankbady, peHesa@neasitt geresal tbe furaanzed: antRoshmwdlcne, two, three,
B GRRPEISR) SRRt Slisdleast: BNRriadd ARG i FieRIB BYMELDR derived from
coreraiie SOmAINSIR Whitkha bersybsiantist Ao theE®R from the light chain
of gﬁ@&v%mﬁm%%&&nmﬁéwéﬁw&eﬂ@mammgqglmlgw@ Aiments, the
ochlr%%@é‘éQ@ém Xf?olrlnozrnmc%),: (5 Eﬁgggﬁrﬁg @hﬂ&ﬂ%ﬁﬂ&é @&Q@%ast about 85%, at
leasrtn arpoupﬁ%gj Ol?%agcb ? gim/s a leasll out g@% apigaht %?3%5‘% aﬂeas?oboXt 80%, at least

aanP 51% ay Osgqtiout 29’9 Sm aglg’ce aﬂaou %9"? 8%!%3{ ab 8519 at Jeasflabﬂ;]n %5‘3/? at least about .

n

o A ROk BEN o0 A AL AV UL T ot
st iRsdusR AbeRt iR Na8 BB ST 2 Bt eI RE B himarised 20

antiFoAESERETERE 8i° Mt CITRE foife, At RFERIMSHE, fifeREixy 2 Chotnia
CORnitrrhre sakefeg it ESFde FiePTREBRIYMAl SRIIRIE\?, GOPith @i (also termed
"cogiiggurtetRe dr (rreerge ittt )C D Rig=r derivder fronvenembedimertc@ibiRig more than
ondgPR. the(dig inal tmrtib oidiebat, Chatgialseitbtrereingd’ human antibody”

means-agsantivoetys oy ipyrapicizinnasichsitaiy noetesas ponaiig sequence
of tadiakokanvasiibetyhpradusatoby a funan,and/esdas-be®Es at position 7is T,
A BNa0R §SNg any afibemZRiteekniguemdatidniakitge il RAaRKaavXaaTYVs is CDR1
of AiBQdies-kaawn in the art or disclosed herein. This definition of a

hUm@&%M@%%'%@%@@&QQ@@% M‘Qﬁ!&@ﬁ &Prlﬁgéé 8 8mino acid sequence
of RUBABNASAYY Ghair, RAYRERLGS orakIgast gnehyaan IaRbeBaln o 1 and
whé’r%’%? tég S@s@&eﬁgqp @xprgpée Islr"l:1 %ntg?r%gg e %@p‘lﬂé DG YLD %equence of
Xaa&gaa ﬁE%a 1S B nﬁ%ag u&@a}jnnpolypeptldes Human

g[‘t“ F%Qg%%%n‘%&%m%] ! e%ﬁgﬁpa%.?rg&m %@%ﬁ'ﬂé o@?cgﬁ%e‘é g’e%.,k@ 108 sequence
o HREET é?é’?ﬁ"é{“é‘ﬁ% @e‘"ﬁ,b’fﬂ?raﬁgfﬂg?ﬁr%‘éée& Rufhgh'\ Wherein Xaa at
PosifiB el (vBgRah Bt 1968; B ESEARASIEYY =S & T V. G ELA
P I} 506 B pMEE(a ee &t Portrd2 i AS; YRS 68 3 pesitiqy {6 5.E or D. I some
empreBgRn Lt ATEACIViStare e 91 EIRNRE B reIea 0 738 e 8t COR2 of an
antigbdvigey ciiMviol. Biol., 222:581). Human antibodies can also be

madestyyeirtkoduety taavimesimrurioglobulibotociamtoseahsgeniceid sequence
of SRAMANS; ‘levgerenioainani iekdthet endiogens SSIMIMGTOg lob i Fubstituted by A, N,
s, geneRhavekesiepatiaiytornes mpletely: nactrzatedo hisa or is substituted by L,
R, @pproach tskleseribed in U.S. Patent Nos. 5;545,807; 35

5,545,806; 5,569,825; 5,625,126; 5,633,425; and 5,661,016.

Alternatively, the human antibody may be prepared by

immortalizing human B lymphocytes that produce an antibody

directed against a target antigen (such B lymphocytes may be

recovered from an individual or may have been immunized in

vitro). See, e.g., Cole et al., Monoclonal Antibodies and Cancer

Therapy, Alan R. Liss, p. 77 (1985); Boerner et al., 1991, J.

. mm t & e 1 A fAN.OOM N\, ~Jd 11 | Y N NIl o~ ™ 71\ ™7 1 A
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An epitope that "preferentially binds" or "specifically binds" (used
interchangeably herein) to an antibody or a polypeptide is a term
well understood in the art, and methods to determine such specific
or 40preferential binding are also well known in the art. A molecule
is said to exhibit "specific binding’ or - 16 - "preferential binding" if

It regcts f'%%e?é?r%%{-?ﬁ\{%g{ EolSRME MR E HM#Q&.HMW Wg‘tﬁéﬁémbod.ments
Lhed éj I%%tlég( of?ne m\,en on lS 8na'1‘£er ?rlarﬂjlgyd ms%%m{%d l%gn(%s I£L|e antibody is monocional.

stance than |t does wit tive_cells, oy substances
S B O B TRy P B At e o

PORRREISA R A BB %‘f'ﬁnlty, avidity, more readily, and/or with greater

duratBreR T TBERRS o085 5 SOIREISS 0% 6 R ATl s o comsiant region,
sugrreRiyeth &0 Sp4see IRE ATy Bty rrifesrefitiany 18iide e BB aretec4

epitdpems arperditiatsd rribedn ers RS SETRYTEN\RATR WY Cetiet axffiiRRked herein.

avidityarptver espectdily raendtorrwitteg raabeskaaridei riith amyitbbilneigeg) comprising a
poptiesc@e R GRItofpes ot CNEBRE tpitdpes. 3t s dseranedersiogdrable 8. In
onbyrinaciag thisdebnitionithahdopanantpley an antibody {osodrodetyhe fragment
is @heRIeRS) shat specificadly pyaraterentiatybindsdarayfiest tanges one or more
vaRasY RfidnahatisResificaly e regferantiaHy Hinddosa SRgaNHosther embodiment,

: thé@r@ﬁ;gnﬁ%r%mnéQier%t@(mngHQgtWQrth@@%l:e{véa&bdRﬂ&gﬁplgﬁéﬁﬁr@péetermmmg

re&é%@?‘c%é%h%FGH%H&%E@PQ%N&%MH@%% jusive binding.
enlgrg Heip %q‘%cqu%%lnlyls I’g f? ﬁw’ﬂﬁ%&&’e gn et?engoiated) compriging &

'SUbst

po Iynycleo%epe !hat encoc'lasq rlj]’sabo éi‘? ar itsg?)rb /n shov;z an E}rgfa y[Q sorme embodiments, the

poié/r(])urcﬁeo %nggﬁgf%é%g?% orrbe gigg o[i(l]uc 20 | W UIPG F:ec? } 8819 and SEQ iD NG:10.

prefEraBN7et 18R éﬁ:f% rﬁﬁ‘Pgn Bre r%ofe%cbﬁ?}’daetslgﬁc%d@%%%ﬁ feihe antibodies

”’f%%“ﬁﬁst cell" includes an

indiVidueEemmer cat '&Gﬁm*éptﬁ%ﬁeeaﬁmé SPHAR SRR BRI g Potor) and
hogiesgtio Es)efisindrrrn r draeiresiqatas diseReestitResii s 8 89ME 58 Pedgnts, the vector is
POmeRIRe T3t erise AfT B G ey ETAEEE e e, dhstietheoBinsgarifenreipi PEb. CERP.DKGI
havkeoETSEaNiyPBa-asetnpletely identical (in morphology or in genomic

DNAn cosmplespentintortizetioniginabp ast ndngelidure fdymaketgh, encoding any of the
anifesidental,@mdekberate mutation. A host cell includes cells

trangfested: iﬁhbﬁﬁp i tivan il v Hd@ﬁﬂ@%ﬁ):@kﬂ?hbﬁdm/ entioN o20d B&ibodies or
poﬁ%@ﬁt\cﬁlgg GBaiaMmeSitI S dotaAaling Rrie - 1Ry Brtnady RIABRS 8N or its variants shown
in Himgnoglobulin heavy chain. The "Fe region” may be a native

Seq H\eegg{ﬁeEgs g@'@l@ Weﬁhé{s@ﬂ%rﬁhgrﬁé@&!% H&h&:&%rism an effective amount
of any cr? 99%%? t%ts g (F QJ&%IQQ t%d%p éﬂéﬁ“a}é%%'r% éHﬂQ%XMgC @IQr more CDRs of

amg)]g%/ é?é or pbl {nucie#?] es desgr%ed Eerelx Inhgr%arg lcgly az;ca&abw exgipient,

stretch from an amino esid u SITIO 5
or fr'om %qwr oﬁbeql’o %mven i%’l I? r[ner o of geﬂ?ra mgfzpn%] é n%1 %m?nsmb culturing a

RO £ N A P AL e ros o
00'2@ﬁ%ﬁﬁmng&aﬁ*oWs:féa?ié'ﬁ&é%ﬁ%ﬂ%%@fﬁg%ﬁmﬁmdlbﬁfeaﬂ?ﬁ%%gfffs purifying the
antbaPERS: PLISIE FIESH St & RIEHER 4P IRSTRTIBES DA o] of the polynucteotids
se@etre st M GEA GO e RGBT Cof an immunoglobulin

genkratisteoaspeis esenipenisp risesptsdortiafinse Grierang @3t the antibodies o
polfssptisedidveisin héFo eeapterhantt FoRt cegudbdidas eroptertith attibody (which
mepiniseherdles Boreegioss of duglalidiboohealiheadreferpédaFigR sgdae heavy chain are

native sequence human FcR. Moreover, a preferred FCR is one '

which- 30 binds an IgG antibody (a gamma: receptor) and includes

receptors of the FcyRlI, FcyRII, and FcyRIIl subclasses, including

allelic variants and alternatively spliced forms of these receptors.

FcyRII receptors include FcyRIIA (an "activating receptor") and

FcyRIIB (an "Inhibiting receptor"), which have similar amino acid

sequences that differ primarily in the cytoplasmic domains thereof.

FcRs are reviewed in Ravetch and Kinet, 1991, Ann. Rev.

| IR | (N A7 I\, I i ] e N aYa¥W. i [ IR B PR [ AN ™ A,
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40and/or frequency (including, for example, delaying or increasing

time to next episodic attack in an individual). As is understood by

those skilled in the art, individuals may vary in terms of their

response to treatment, and, as such, for example, a "method of

reducing incidence of headache in an individual” reflects ‘
e L S B S LD 8 e

80 ahré%ﬂ'éle ﬁxd Ig. rr]:oiﬁpeﬁtld of interes

BERES A that particular individual.

o A TGP N OPBe DY (AR Rip e Bastisengroodhs ve
ol RESEBRIFRS 5 RFSUABTEB GRS afﬁeﬁ’tefaeyvﬁﬁf@mgnm A —
copfeshiti cheeties oo infirkeret T0Hersat AFRRIEHI NG aRPRTRICERP of CGRP, sudh as
hegiathgdmist mistiined plustamieidnditingrais eaedehde SrehisrEEimgagache) and other
congithae trahmiey telrasieoof-evayen ptentegonizingSarsedivierein,

"contraibing headaehersiesstosmainiai nngostdeduonigngemesity more of the
coflpiinnRénnR RiHNOTesy NP temsgTheadache i asietaieOhit appropriate
insheAslache Rtacksip and idiviiastascarpared to 10 the level

before treatment). For example the duratlon or severlty of head

pain, or frequency of att&gkidk rafidgsast about any of

10%2e04, @@/mm%@@%nﬁw/aﬁmﬁ@% in mnmdnm:duaa’s &s different alanine
suigomparedi0 dhetevielbeiare sreamenties werd/\SeSes therein using Biacore by
fowilglaMingcihe deneiopmentipf hﬂ@@@@h&dﬁ&&@&é@ﬁ@f@noﬁimd&ﬁmw of alanine
muBl AW RN SRR 2GR SHS RRSLD QRE PRI SRRIPRRLNRAIRRASR- 67 parent.

= LRI e la, Ecﬁr}op‘?g Qb varing lengihs QFe'lEE%eJn%@%@@%H&Q@ dstion of two

mdQ;'.%RQQ{t?f 9 egr!gr%iaa? aﬂ@%ﬁ?’éé M:%H? SbbEMtéEq@ége mfaﬁﬁcﬁms deviated from a

szmeie glmo ec ar m erac ion modei org’ b"fl E’u IC#%I‘I'[ X ﬁegn CTVI Cipw re%Xtermmed using &

an, ine , encom ass venl
conforméational cha Je madei C.P e% raﬁ;‘ zndica ﬁ' d:&reﬂta dr%ya gh‘z grey {less than

not develo ache. eESC
A GOl S N
blaglf IRERAR PP S i IBHTT a given time frame and/or reduces ,

exterugr fHered M steres APl iR AT SvHdr RoRpperiipdy 4901 (20
mofse BrSiGEFIPRY rRGTIEAT s BhRisat IS iTeearEsd BTYISREEIN T2 SR Wsirical pulse
stirgipfieafos e nisiiFaPstaistiattymisigaific e reaysefb P-Subijekaisre electical
pultp etirelBiam e Atttidiep regeasisipiteet iwarkdvheaniBars hpitiabefore electrical pulse
stirmiaikife Stati onis @rrd/ornbnspirgiroyfes siemufetite digartieronditions as indicated.
Eaddanvelopmenireiheadacherapmbe deiectaliie and assessed asiHigated. AUC
(arSl ARGRAIECHnepL R RIANR S ase b el die B HAQWRN Rl units after the
eiegﬁc\é?L‘BQgL%Ethﬁ? £ﬁJeﬁ§h¥9 REPQLeRSIAN Rl MALRE MPQ@@&J@P&?%X level to
et P RUTRRSE. QLIS IOV R 10, Q%\G%l%ﬁ’mem or progression refers

tO tl}e bloajogocal COW% of admlnlsterxnsg;yd]%?rgr)zmosa & c}/an %Bmggih {25 mgrky, 5 mafkg,

aes OC rrence e Lfigﬁ(erg%%b%g as%lnocF cell f?ux aft relectﬁfal L&?e stimulation for

urren cludes InGa

30 ?g%glﬂ??eﬁggbodses we& aﬂ'g glatf?,rl ﬂ‘;fwenﬁus é/ﬁiéf&%f-l goa%g%{%? e!gctncal pu[se stimulation.

EaclefR/@eéﬁxﬁ%ﬁ?ﬁe&n&rﬁldC 86% 8&%?98 P?ﬁ‘?ﬁ%ﬁ’@g RE indicated. The line in

the SERTTBR AT i8 2iRra oL FPEURRIAE HP9E BffeRERTRefidisg et desired
resUlgsTEGf PO PRyIRetioURSEst SE AETITRAAT0F ek dI¥sUITEIeR AR mo/kg, 1v.).

aniirodnTESSIRonoke By dsREd LI a rislekesariipyRsured as biood osl

fluxsdiee Hitglirior BBwiayang: the3o stseidef tintbditease, adoluistamg intravenousty (iv.)

folidvtet e naigalsahistedogfivakin déo b eha\Vviorals \ah piomsofiteemin after antibody
disease, its complications and intermediate pathological :
phenotypes presenting during development of the disease: For
therapeutic use, beneficial or desired results include clinical
results such as reducing pain intensity, duration, or frequency of
headache attack, and decreasing one or more symptoms resulting
from headache (biochemical, histological and/or behavioral),
including its compllcatlons and intermediate 35 pathologlcal
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antibody-antigen interaction. As used herein, the term
"vasomotor symptom," is intended to refer to conditicins related to
vasodilation and include, but are not limited to, headache (such as
migraine, ...others), hot flushing (othot flashes), cold flashes,
insomnia, sleep disturbances, mood disorders, irritability,
0mBRGERRIVE DRy RRHAliRpeARRIghu @ eaisnday swealts! Altiguen anentibody was
admmﬁepé?.e(tiﬁégﬁgg% AeLAligndhermesegidaten/eay shiaetifBiration of antibodies
and BSMSS guEQE%WﬂnaEBﬁ termiaflshings, aRotHwabaand chotflashpaseto time 0.

: am%%%%%”':?%%%E%&*AWWQ aCRisadisidistiiehanceain body

temperafure ty@'ca"xoca%%%g&{z%%g&ﬁhé ydde @hﬁilswg&he@h%an WSt no:1) and

Inghta?@g{?&%\{'z%né%?g{ §E&S VI;SCI? arﬂ‘bo'dr%l':e‘im T%:j%;:ﬁ)i\i aisgng%rtext and the

Choy %‘ﬁ?@éﬁfﬁ)?ﬁ“ﬁ‘?@?ﬁdeg ‘é‘fh“@& f'ﬁr]dt“fea fihg or preventing at ﬁggsafn variable
regighy R PHBBRHTE F5FEYIABtom, such as headache (e.g., migraine) or hot |

flugFsesss. fhevineRtARR BFeRIR ST &P Sl s REFAYG FBIREALIGIRRL o M
bictaytrieffeutive ePRBANE LAV EAICARPEN ti§orfst Mo 8y the sbsence of a
compailyepitdes metivdeddenith @‘@dﬁﬁhﬂdﬁ? competing p&ﬁ%\é?ségﬁwmo the chip.
sindhecivertion peovices SeREthotiforiame litresting, EaNtriMifents percentage of
bindieCHteing i cid ereaeiyuhdelaying theidovelspmhett by pr@g@efséfl@ﬁbsence of
the @FRbilRASIGRE vasomotor symptom, such as headache (e.g.,

migigine) ohbhotilushes; lnansiaaiyisusleanprising adminigtering or vehicle
(padOdhRdndikirs LaariiReliveamaRl of BBABkRCHRE SRpGORISE stmulstion -
for 3%@@9)999/ An%@d?@?@%h@mtagmﬁté&ye%mmm&w@9??&3&%@@&1@9&% electrical
pulse EQ mL| 5atIQ%0 %?J‘H&Mlﬁ'%o rr%g %%Md%h%&%t@&d@&dﬁﬂ@rﬂm th@ms represents
erc G RB@e“t ARLAdER Pé? 268%9999%4%099 JNQEE!Q?QeH?.e%% 100%) was
adm!rqg!a\l{éguﬂaﬁ!s c I’ISIH% Ste ! r%teos the perio mltwlé%H%‘eaﬂrﬁ lgzﬁam{t’? of antibodies

amoun anta nis g,ntl Oq,)( |néco ngtd

and glepllcat %9?8 ﬁaﬁlﬁtgﬁal ad S Iﬁ%eful OF treat mgl eadache. % l?lcompam ©
AW o
nat e
veniele(FASNBP o dieetPloer CHREBATRHIY RS tEret >Tlel 1LY Eifire= Puse
Aol oy O
(i i o fla e & (G
in biefdbedt Tua gompitcOry NS Do a drHirs Steretifeteniifatiohivtn kageline, AUC). X
mswmw?s@oswwyw suﬁum%teWQnMemé*frem:ehey < 0t01t as
telapse inepaiesits orepraducy/iong e tinigreffrraeyson tes
comgirfﬁaﬁé&ﬁ %J@@t&déﬂé&iﬁfairi@rﬂsﬁfx%mﬁﬁcﬁmﬁ’ofcth&@&gigeﬁtiﬁdmthefkg or 10
mgi@b$@p9:ev9rfuy3q#§§]@01@h Hvedl) RIOSEEkH BBRay-hentiseRdadneais cell flux after
etecﬂ‘éaﬁ%&@ﬁ& @ IUH%#'&H%&B%Q? %W'%N@Q%y Qﬁ@éaﬁé%rl{mwm administered
mtrahml ﬁ 'ma% witfont AWas R MiRICMGBIGraNg: GlHSleks ttal AUC. X axis
repr seal va s raf'nﬁ’t}égd[) %‘lral'g“lam&mgﬂpbgépae\gges’ tﬁ@%@@ P < 0.001, as
ﬁ c(? i :% rb v?é(;e a%% re%%lgf ng%nle‘ao\rgg %\IWA'Q% E}sl’s(‘\i%%lgggﬁpanson fest.
com(,are hog% I?] ectlon ?tr |nc ea??h(g é)a‘za %rom P Ures Lég ?odyaG‘i or vehicle was
tu ghreéﬁrs i cuwe | anyasys‘s Icranlabg@qglsce aqec%ica S?mﬁ ation. Y axis

MR RTAYE fc’?v?lﬁﬁ‘é?g‘ﬁ’ﬁr&ﬁpa'frf‘eos%ﬁav Adache 880¢iat

repTRRSAS/AB ST ﬁwf?ﬁé?&rﬁ?amﬁlY§8’Fﬂf3e‘?°532§fﬁ8*58%¥c??é”a@%%l8?é‘d°ﬁ7‘?ﬁ‘”’° seake o

detgéaEfpainistration of a substance or its withdrawal; headache
associated with noncephalic infection; headache associated with a
metabolic disorder; headache associated with a disorder of the
cranium, neck, eyes, ears, nose, sinuses, teeth, mouth or other
facial or cranial structure; cranial neuralgias; and nerve trunk pain
and deafferentiation pain. Those skilled in the art will be able to
determine appropriate dosage amounts for particular agents 30 to
be used in combination with an anti-CGRP antibody. For example,
sumatriptan may be administered in a dosage from about 0.01 to
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35Mack Publishing (2000). In some embodiments, these
agents are formulated for administration by injection (e.g.,
intraperitoneally, intravenously, subcutaneously, intramuscularly,
etc ) Accordingly, these agents catibe combined with
~ pharmaceutically acceptable vehicles such as saline, Ringer's
solytioR, dexinss spbitpmimad fhectike dgeparicutapsosagele (PBS, 0.01%
TwiGOHNEN tiCen Qs HERIDG 3Nelranatitianingdl depeatkontia feld simulation.
AmBz'iH}'%}%5,%5&%%%&%@\9&%%%@%@@%@tﬁ&%!-ﬁmép%mt 0 minutes

' afte'ra‘ar\] i:{%gegg gs%s@@'&&%%a?@t%gﬁa&%%@9@%%% @B%&%Wé@péﬁge in diameter

of tggemz ae hl@:%’ige%! rlﬁ.gep}yawajree?etfl:gpa{%e% s«z!rQ\EY%BEr%{QQ«ﬁ@U%metar corresponds to 0%, X
axislrr]ér?\ég ri:]sof%asezﬁai%y Esé%%@%%%? )i (IEI‘ISHHQ q;{?losnf:u’l’qué{cta?etg F)<'3‘B§! _ac:;:_ ‘B‘Pmdicates P<

ARtibodies can afs BE adminis eredJV|a gnharatlon,A QESCQ d s multivle
o.0h b RTEEHeFall 61 A A0S B D Apb s grets it
conrida"¢zhdidate dosage can be about 2 mg/k1g. For the purpose of

the Frresahepeprisicte’ sisiderasiny Boddded Mgkt PaRgE frdfimee. tvior
vehigls SRR AY 10F BYrghifg ) ten 3B phgneg lfidhgg@eb@‘/w@ W"ﬁ%ﬁ@?i@@?#@@@’ after electrical
fielwigkigtitn. LOGrpAiPOETiTeressgepediF bR EnaT4EtorS IRie RaBitetpctical feld
straltve. Ferexamphts desage dbageut’ thengiids, abrowge SiengfRegting diameter
cor@byahits 3o/ kgaabeutsd0: aglkgoantbah GUh@BregTkp nfay bedicates P < 0.01,
andusedndeaed epeated admipisitationsioyersexer atdays wihiongesy ANOVA and
rorfiBRAREIRG:ON the condition, the treatment is sustained until a

desier SYRDISRSINAS Y BRILAISHRRMISRIUEH SURtIenis, 0.01% Tween 20),
adrr‘?ﬂ%@é&eh%{;'&;éﬁé@? 9@ ﬁﬁ,h@&@'%N&.dorf%@&%Q_é@;z&Ocﬁ%d%&a&b induced by
subc %g%éggi%{ﬁnggﬁg}%gﬁgol%/ggmpmévsﬁnﬁfém&%gf@g Q‘E‘er;ft%atr represents
TR TG 5 e AT e S0y, O CNmed by 3 bt s

maintenance dose of about 1 mg/kg every other week. er -

oth P LR T AT Ay B ! Amet i (E L B e 20
eI Al AR aTthe DA DR WALRES T RERaVE; oucse o
SRR ISRIOT S TR BISISEIRR s aBR IR O R IR (i groeresents
tempeeaiipes glﬁqﬁﬁ@m@éﬁh%ﬁﬁémﬁg@m ﬂxﬁug W?é?&rﬁﬁ/fig”é%iﬁ?‘m of naloxone

infe¢initored by conventional techniques and assays. The dosing

regimen (including the CGRP_antagonist(s) used) can vary over
time. For the purr%%%%%n, the _
app A I SERR T AP AT R PP AR B TSR AR U AP vesoret
symgepeniBnh BeFRIE GRP RISt i En ltRSER toFEBIRPBSERGHs and fersin
heatlagh® @f)\@m@wﬁ@ﬁ@ﬁw@ﬁﬁf%@@ mihqjﬁmaiﬂ@ae@g@g?ﬁy effective armount
of aRFEIPIRY) A0=benttaatedy whether the agent is administered for
preventivetidQierdize tEpaldie purpies es-GREYiavsthiel sy diypand polypepides
deripatientsclnisakhistosyoanth mespen Jedtridtgoagen tyravdstivethods of making and
usirgiseLetinnatiheatienging physician. Typically the clinician will
administer an anti-CGRP antagonist antibody, until a dosage is
cedSagbed At achieves the desired result. Dose and/or frequency
Caw@E@a}é@ro@%%gn{rﬁ._@émnwﬂnpmp%@&nm@&imﬁu,chmenﬁm
alfdife genssallyondllFontabmieda thendeterminatiandt.then ooy,
bEOEE\emtsg‘Ea lmrﬁgt{o o)g( | mnl,ﬁ a:% WI%Q%@ g@ﬁ%%g%ﬁ CQJBH@&FP,&&[ 'Q% mﬁained fully in

- the igrgmare, 'eré unﬁc? cglgxerr(gi’qé?rlujgcu %%cln‘]ra En 1\5‘&'1%1%, g?%ﬁpﬁggl'ﬁ" %a%h{ok et al.,, 1868)

Gman anubodies, may be“used to prolong ‘of the antibody
and to prevent the antibody being attacked by the hosts immune
system. Frequency of administration may be determined and
adjusted over the course of therapy, and is generally, but not
necessarily, based on treatment and/or suppression and/or
amelioration and/or delay of headache (e.g., migraine).
30Alternatively, sustained continuous release formulations of
anti-CGRP antagonist antibodies may be appropriate. Various
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The active ingredients may also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by
interfacial polymerization, for example, hydroxymethylcellulose or
gelatinmicrocapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery 40systems

Cog%pwm& HROS OBy ARMHrmissosRNeses, d&]ic’r@mhﬁ@ﬁ&sm Molecular
Bicig)! qﬁﬁ%ﬁ%@&gu Bsglé yér}@%&%gl&@@%%m %@%Qeéyuﬁﬁpgcademm Press;
An l'll e} %C A ?%%'é n Sg 0%3 }lqn QIREDOI9 e 38 AU G AP, Mather and
EE Igse 9 rQﬂ% %sgﬂ& l?rc.-!md ssuebg\lﬁfr% Ilgago@t lgrqurocedures {A. Doyle, J.B.

|ne ease reparatlo m repar  Acad
'@E‘érﬁ fe3 % ofi%u§ta|%ed re“leasg? rep e arlléc)l)n%sglnc(:i&ﬁﬁ il nzymo{o“’y (Academiz

Presed e‘?ﬁ?@fﬁﬁ'fé’frﬁ’é?ﬁ”g@g%*%lﬁﬁ éID tOphG rlacméaglcrr?iea%wggn alhﬁene;rramer
Vetite & isERgen SefidhnMitre et iFAFR S0 B SHABEY BRERLT Molosar
Bictegy. (ilthueiophié Rbe &fFoLil BT E’)@&mﬁh@s"?ﬂ*%ﬁ%\ﬂ@ﬂ‘ g, (Mulis et al., eds,

18§hafiioed fethgele mem H?d?@@éfse(ﬂf @%rﬁfﬂ@ Short Protocols in Molecular
Biojpoly(iyyaicoSethyiReak thaonghisiedy SApdyRyat Azl coHEfprs. 1997); Antibodies (P.
Fingiglytactidet¢ikS. R atasiosi 3309 10) Cetipobfméils Ribds-¢leARRRE): Monocional
anil6ifkanthé-eih whirgitiam ateyHaansd egradalels. cdhipte bieiveisiyl Press, 2000); Using
ante@iate, gegiadakledagticatid-aglyr akiceactes cppa) HaessLsbekionSPress, 1998);
ThinGibdBRM M RERQRT T Mhfikiestiablesniccaspherasigorpassd of

lactic acid-glycolic acid copolymer and 10leuprolide acetate),
pefHiGIQse acetate isobutyrate, and poly-D-(-)-3-hydroxybutyric acid.

The fomw t'0.9ggﬁ%ﬁn@%Jqowacwg@aea%m iSHBHOR S BB, such as &

ste r| e S IS ccomplis L ate
carﬁghasdrat% c%émicie%%@ Ation m rg egcs tR bgﬁr)gﬁé%mpé%h’g gzargé%gmtxon site, iocated

I A ORiISE M AbOT ’m?:jgrr]ﬁ%%éjl onse%i}e Sﬁ%rahj e cf i encompasses not only
nteehrsTe ﬁ'é’{?ﬁffajﬁr‘g‘[@P (RodR% BAISR o?ntesxtgm ué:n ?ﬁtr%lbvé:ﬁ%ur(ab Ja V)
N L
anfpiietiofhaBdR= 1P HiRd ERITELITGh &' CeBTaRAIG Y A fHES Ry comprises an
anwem@emﬂmassebéwﬂﬂtﬁﬂ@%ﬁ@%ﬁ*ﬂ?@%&&%@aﬁém%w& lgh, or IgM (er sub-
clegseiparedt sang A detfepdy nead et bsofl erictisiees giatre ri¥eRIgng pn the antibody amino
aci$ HPPTBROf ibs cforat dbnpér eritere o ehasetahadivdlastingtien bopssigned to different
clagginimists atiotvdoydnhadatio nf onmosyfftation. oA, 19DFOE Jogpaingvsefidiseveral of
theCORMPOSiioREBItEh Ias dablatss theypsin eipabactivezinggadientiga’ and IgA2. The
hedRsesh Wit (RAENAGRU UGRLEAL I8 Hhe GLan Rk naliablefisgins are called
apRIBHieisSUCE-ARCam slarcheleEosersuarose st sarBHOkhialGimensional
conBRlG AGGdRALREs SRR Me i GRI Gl eRosphate or gums,
and,other RHAIMAGEULIGA) dHHERISREWAHEHARIPBBRR0HS & population of
sul2IS10f ml!ﬁlor%‘%%px?g MPASIKON cONAINING AN UMRIRY GO S EHX MECBhuiation are
1de%ﬁa? e>£ lf”?or aﬁfsﬂ (?ep qﬁ%gé@%gnél%ww P‘:él qﬁp 4‘83( Be present m minor amounts.

eutic le sa en.referri

MDE? é?galz,l nalrﬁi%_ Flg&h a(l:xb I?‘r(l'l:pqegﬁec 1S, be:n%éirec ed a a[nst a smg er:::lgfﬁf Esh,_} eéuertharmore in

confieghia ARGFREIERtaR"™y %%05@@88 e\%ﬁlf)’ ?E?@U&% 55 dfﬁee Composition 5o ag‘imt
e ETREE S pESRTorT B B P A S
thepfisetiva e MPHSS SERTIRPAS retT eIt piffe ARG A pELRLg ooteinsd fom 2
susFRfgeboNlempAETeR M RRBHRSICES ATIRSSRRORN TSP 1P SRBRIRACRECH e iy produetion of

| thodoBagen OrEIHETRS. (RESERIEE ABOVEcESPRLERIRRG TFORTEDE1E accordancs

vitaihe & 0rmegtiof thwe iZotivd irdredieiiond thrthat EsbiseiriRasi dgniarisad Milstein,

tablets or pills of the novel composition can be coated or otherwise
compounded to provide a dosage form affording the advantage of
prolonged action. For example, the tablet or pill can comprise an

inner dosage and an outer dosage component, the 30 latter being

in the form of an envelope over the former. The two components

can be separated by an enteric layer that serves to resist

disintegration in the stomach and permits the inner component to
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35including downstream pathways mediated by CORP signaling,
such as receptor binding and/or elicitation of a cellular response to
CORP. An anti-CGRP antagonist antibody should exhibit any
one or more of the following charagctgristics: (a) bind to CORP; (b)
block CORP-from binding to its receptor(s); (c) block or decrease

19%%5‘%&@%%@ 5%‘@”@&4@9&9&%%&%@? nRAGHIMALIAR ks (A BRIy s. pat. No.
P Pa'é? ll% Igc%n%céwggdgg 9%%%%@;&%@9&%5&%@@&&%&& using the
K 22/ng ncton: el drcyens, ameliorgie, ol ycarany
oo uesfjesfgrhga dach S A Hj |ncrreea>{§né clearance
SS of pon-human b &umfmne ) antibodies that

of CA(Si:?E’d (YR %e% { '3'5?1 og r BT yAthesis, pr
are; ShERCeNR T"d@ﬁ'ﬁggﬁfﬁ omg‘t’%ﬁﬁ%a@é*%@fkmww "?ﬁ%"bﬁ“m as Fv, Fab,
oS0 T LR R (3 PS8 7 TS e e
frogVItsSwR, WSYhsiedinet RoRtorIsort PeRIBplantbotie) 2P IyTRGdTEturogiobulins
(recipierPepytiotiasinl YnitR REidLRD T § OBUEIGriH b dEsEtbe thtsirTentidi)e recpient
arethvpizadi bodyidea dtsnwi HPE O R Foidianan apes@s thiaerenibitsy)GORE mouse, rat, or
rabinbHofgCoy s ke aneqrath ey, rreidkategcn\atheyC GRémsigsialnag Fv framework
regibGtHO Res B RNIR: @A thmenispiitcantiGeR By antagomnisy non-human residuss.
FuaRRA0 W ECRRRNIZRShiiaas sy Q1R same enbedimentsithen the recipient
ant@mgf fefaRR2 %@Q@@ﬁ @@HQQ@Y&(QH&Q&E& botbrhyemady f-ffalRRiadhd optimize
an‘t@ogy(agigmgf\éorﬂ%e%m Qﬁg %%ﬁe&@%ﬂ%y \&@%&@@@&%ﬂ{ﬁy all of at least ane,
anPHERFY BINGRALBARANG (ALER RIS PERAKBIERR AN respond o
thase o} g noﬁ%umantagomﬁt a)/ o ugsﬁan a ﬁ JEQQ@{EQ}e of a human

avin mlno aCI %balgltlb P.Ins Of;ﬁ%) the
lmmunﬁg&%ﬁﬁﬁargﬁ SUS s enc hbo% \g\aﬁn ized a&?gn%/mianal'gg srsﬂso w:ﬁ g nse at least a

P TR GPRSORE PRI SR (LIS oo

AR e B 6, PP S A LE TR Baf g e of e

antBesGE A PR RIS RS ol PG TRh & 7etly, “Ridharfgllsred with respect to the
orignEh RO Yhiptcare sy, {eHIPA CPR-CAMAISIHES Cbréfﬁ%ffﬁrb YRGB EDRs from the
origirateriednjugate antibodies, single chain (ScFv), mutants thereof,

fusisn protérmsincSmpeisiengbtdan nerid cdypBris hidng. 28 domadd sequence
cor@pritbdiaty )y Herménizadtantivoties, mrdhansy ciiér hredednade using any of the
tecit@bigr atieing Gilitlae anabadieogieb idin-nole cutedhatecomprisesirgion of 2 human
antiabligRiLdecegBitien Gitemahthe kmeuredspacilisiyghdngloigifgde or at least cne
hurGyY Gesahorsyadiants ofaalibediap: AMNeacs SEaHRREeMABIARTSchain and

‘ hungnqﬂ@a;lp Qdigscpngsovalently-+nesdiiesh antikadiassfheantiRatigss known in

e DEY\DEINUARSFAL AUMAR, QAN AL QUGN (INGUCIRG LNIMEHGhat phage

hbraory Q@d&%@%ﬁrﬂaﬁ%ﬂﬁ%é@%@% SUMEEMPAIIBRAISHHRE, 14:308:314; Shests st

g waﬁ%@ﬁtﬁé& hody Is.8,mo nkgﬁ%ﬁnw YidD SO ptarks et

al, e{n 0 m&e?]t)gi' di Z%r][‘ng'l}th antﬁ%omSt aarr?tgteo Mels ac'ilenloanlr%rogucmg human
0

'mm”n?ﬂlo%i’lrﬁ SRE g ‘%&’E%ﬂ aﬁt’a omsf’an ﬁ)oﬁ gogenmfsﬁmﬁmﬁ?iomhn genes

e REE N R, THERHL SARBBEL R MU R Nos. 5545207
5 64508 BATSCAT By 0PSB B A Bt Bre BRIy (SEEHTAR Bifeecy mey be
prepges BriEwOlRNGIVETSY BrvyseivrsteniiSoanentET ATPsYClmred egainst a target
antigentibed\F OTheYis amiofeSivardiam fn T Juante ey HRstiRssfanunized in viiro),
SeepATROWIETRE ALSMitheckamti ACIBRIE: amt&goniShemiboey RofFRpPiSES!#8); Boamer et
al, g9wino lacichsetience-af thelheaaerchaifii&dzble region shown in

Figure 5 (SEQ ID NO:1) and the amino acid sequence-of the light

chain variable region' shown in Figure 5 (SEQ ID NO:2). In -

some embodiments, the antibody comprises a modified constant

region, such as a constant region that is immunologically inert

described herein. In some embodiments, the constant region is

30 modified as described in Eur. J. Immunol. (1999)

29:2513-2624;" PCT Application No. PCT/G699/01441; and/or UK

Patent Appllcatlon No. 9809951.8. In other embodiments, the
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The anti-CGRP antagonist antibodies may be made by any
method known in the art. The route and schedule of immunization
of the host animal are generally in keeping with established and
conventional techniques for antibody stimulation and production,
as further described herein. General techniques for production of

humanandmeuse AnfibodieHAS KRAWD JELhe 3 AR Gorors to any form of
cakgxg%ff\ gen%—qetg% Ag}i ;d§ %nlti !;%;Fé?t@ﬂ@é’%ﬁ’iﬁ%@é‘&%t %W@'L@&w of CGRP. For
an C‘S)(EFQP k%us dRerel ugg}g, %%llﬁeg.]ﬁ ?ammai[an species of

examg man uelat to serve a asls or roduction o
"at'ﬁ?é?ﬁ%ﬁ%ﬁ?an hcdaig HURan, ﬁ]frﬁ ‘?ﬁ’o‘Pﬁaarée!i’Flnes ically, the,
A e “F%’ﬁ%aégfp % ant-CoRP
antgpgyt ERB AER R ﬁ&ﬁ?r%‘fﬁ.\%e??ﬂé‘ll %ﬁﬁﬁﬁ*ﬂ?ﬂ*ﬁ%ﬁfﬂww ancior
dovesp AT ooyt msekied ri?g %R&ég@ﬁ@@dﬁﬁéf@]ﬁGRPfgtqgomsr antlbody encompasses
antippgiiss dhohieskc amebeipssapairess fPorertbreRPTNGEIPIESEN PCERP biclogical activity,
incliimp ortalizesth pelonTaediels RSHRRTEgineradhsd metiteCeifiding and/or eliciiation
of dphunidlizatios: te CluR U afuttoll et thB pased: Mitstemit @1 (& 9¥Gyitly understood that
the MNatUER25ER A AntA O DsnaisotitostifiaghdayeBalck: PreWivusigtichie tatne, titles, and
fundiBnd GlataBdd 1RR)rdailablenmyetamaitne s, taadicgdeetaeity (incuding but
not IRLE 6 1Q 2863 16\08:60 2 ashihesr-frarrthe thallndagiitiate ol biciogical activity,
are RISHRUHOR ERENEE-220 DICGRaEARIlh: oty RAaniiN@RE USeShinetiBdiment, an
antawwg[@qmt %%W@!Ms %@R@%%QU&@B’@&%SH&%& @Wﬁ&%}@mor in other
embo%:mer%s any mP%%!QP !%oH?'dig E@Qgglﬂi %&Qn@s£®%%wx*ep%6l?}? receptor.

Exa ’i]ant el %I ogst r%@ocﬁes ar ravgd tO those skilled in the art.
? *USIOn [

e 2in, S%? t(%g[rpvs rroewrsi p Qrg]re:]mgegung ergl-nangea{)ll'ylz fo refer o an

= ﬁ"tﬁ“ir?é ARTHBFHE %9506%15’%\%8". R
S3SE A LSRRG KA GHA G601 5 ABLEAIR RBFRIFS v i Fowe
5. BB AIIHOSY AMRBUERAIPHI= 8 e SRES o BRIy ooy depited
in Flyytsrfc dihers thesestserersadioibe isAn A0 dials vAlsbirgefet are shown in SEQ
ID Nt PR IEONPreCcaliefehsiorietizelmiei 8 SEB gt dreditp el cells

mayhe eeusebipspitd idiectizetdgiti-E@BRRrenontiicralan tittodirngegfly herein to
refethe st fectiinventian oTie hydtri dbmadaserex palrdetdmehched, it may comprise
mo@idh clane doik desiraasyanrdrspematants aecassay et tarms also encompass an
amiANHETIRO AR rREtbaly hydeenventona tNMUNERsSay Praaed ueside bond
forriBidh, ’d@gégmm KRGS S BN MR HINHRAAS SAY ot thapraseene eodification,
suchMUnRassAY 3¥Bbrdamashat ey e ddsadiR S QbRGRObre, for example,
pofﬁ%?&sdr!%aﬁmﬁ%‘éF&%%ré‘!!rﬂl%&'é’ th%%znw Qg@n%l&ﬁlbs erf é%ﬂ@rﬁmgturai amino
aci bridomas J@%‘A@n 9 rH&ﬁf .{;L‘BRSO %9@9';:@5#@99'%? §%8gﬂ§iofc%r that bacause the

potyg rﬁtlges d:P t\:us i vgg%)%%rg%g%g ipon an ar)(s “ %glytpa ﬁggganug %u?%ls ngle chains or

S may be grown In VItro or |n IVO using Known
assqciaied chains,

procedures. The mon?clonaé antlbodcllesterp%;/ be b|;sorllated f[a?rp ttoheo] Cers of
cultfiPE AT or Bol AL by e ofivertionar immuRdgloptfin © PV

““Cﬁ?fﬂﬁ?:éftlw ﬁF@%eﬂUrEg@ﬁm%@Erﬁ%nmﬁngfﬁf’g‘fés [?P@c‘if)ﬁgﬁ%bomcmﬂdes
ribopsieIigeR | BT hORSIs g RS cATYPh B ASpPRy, Shany subsirste that can be
incofferaififtiaifichPib deshieBN AU pioR¥ SehARRIRY it BPESETTRiER MEecomprise madified
nucieetiesy egh forestalaipl audisplida migheiesiepartaiennb e Bt fdhggucieotide
strupiieecieap belreranhearogerzigtteshety v Gesulityhizesanehed glirkgleofides may be
interepeasingthecdglir eshanthiedigeipfidbgdnmmurdgber. thoofed aiEapimerization,

of a host animal with a human CGRP, or a fragment containing the'

target amino acid sequence conjugated to a protein that is

immunogenic in the species to be immunized, e.g., keyhole limpet

hemocyanin, serum 25 albumin, bovine thyroglobulin, or soybean

trypsin inhibitor using a bifunctional or derivatizing agent, for

example maleimidobenzoyl sulfosuccinimide ester (conjugation

through cysteine residues), Nhydroxysuccinimide (through lysine
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10 mutations at a high rate (somatic hypermutation). Some of the
changes introduced will confer higher affinity, and B cells
displaying high-affinity surface immunoglobulin are preferentially
replicated and differentiated duringsubsequent antigen challenge.
This natural process can be mimicked by employing the technique

suc}l](gg’ @Tlg&i&ﬁ“@:tﬁ%qmm% M@t‘)’ké;nt Ebks t@d@ézﬁﬁhﬂﬁﬂa@@a 16R€ 583 exampie
cap(sl % tQ'?qu]oe‘rQQQ oml% ﬂgﬂl?éw &Luﬂﬁ%@vgﬁct’am éﬂ%ggéjlﬁémucleoudm
mcx? ica?(llgse ) ﬁ Q% e & !asrxpafiy ?ﬁse nﬂF?Jy%}/g%Q Iﬁ%gggg"’(g'a“aru&h&qahosphonates
o | Gse \Q;{nﬁ mailn reglon 96 q,% WIF‘h ed linkages (e.g.
ph F@'&gﬁo %s 8F% i?ure e dccurrl ng variants greéogrt wes} orv .
ph°595ﬁﬁ%\“f?’&§n@@8b¥§ﬂ%?xaﬁ%rﬁcﬁhw%sfenﬁ’ﬁﬁ%”3onorsm‘luﬁl techngUe - e
protgitd o Hecl5reRtultioR Bt Aot g?ﬁ’a"%nﬁl%&dw?aamm%%h eroasrs
(e gaffiprifies RIRENMEAMIPSR GRIZ0EE SHEFY ol halifig e qattye metis, boron,
oxidpfragesaintiioryreepenisinbg el bRA WS TRETRotHesss g alpha anomeric
nuckigrasilsstyhas beers deseliise diyy Wieroudertiel):, Rufbpr/&oigs the hydroxyt
grolResdB4tP eSR D66 (L8PS aCenepstrdfflirpoate. dlseh¢seharaieiste ps, phosphate
groglerree2Q huynanarapithotliesdnpaoradentdntiboeiesidiidver inthgss to additional
nucBsiRANARne dyhgaeainimn affinitie Tarckspe cificitiesia-e: phosphoryiated or
subSREINGH ade AblibechapAsratding tadhisrenet o, sabiahiitnalSher hydroxyis
may’ gieweshiepsd @Qﬂ&gﬁdim&mu&e fgAMEALAOAL 6RadNAN analogous forms »
of ng&@élge%rb%sg 589‘?%5%&'9%!9@ %@'ﬂ% QM, %I@gﬁ‘g(*lﬁ@@hﬁpie 2'-C-tmethyl-,
2-0—%&7)}1 r}lthgolsoF%pL%g ﬁbX\é'éth’rﬂS‘o?ﬁlEt u'%g %EM%%HQ@@&QG%% sugars
creat Ingnro en -huma Chlmeras gtlo&rg&e%ngtgg'g r?e%%g%t”%ses acyclic

UCi?S% a |on Olghﬁ(r‘?ﬁaeﬁ \o/ra que r r?cn)%sg §%‘g g 0 restorln
g‘g met ?F] i

analﬁ?ﬁ ég%naalsg r%tc Oﬁ'dgl ocs i ne or mg(?e r;%osp}‘:::dlesle::inkag@s;
may, ﬁﬁ eF gﬁ?ﬁi& & (l.j)? g BTN t%gmatv é roups inciude, by areNn;
hmweﬁa%remmaweﬁwmam e Ly o
oS BRaNtRE: REOP COPLIE AR WO g ST0B 13, mnw&awnﬂe“ﬂv H o
subsAjyier o PORBREHRAIIRI AT Gh APYFORAT SN BF PhEe A EiaY: ke
cychmid DIRogkafiirg 2t dth Al GuedssovieYwerfife fERf RRiifrareal. The preceding
desaintiivediés, wdiiphyinaleetiogs feimed woskcbrOBiRsBNche SWF rodent
origirv=3&it isgpperenirtitatiakizoug it heiadroeeidi st s sidinogieltaingain o the
varidBdvagRanizechantihodies cthe, geresahphinciplesndiscussedrdatds regions of the
heaplORR ento, customiring rantibedies fajus eriorexamte ket gsismentarity
det@iSnOEmMAlec B IRES ARGh REVIReSaikis fugther apparertithationgin are held
togeBlcMR IR ASPEFHOAN W ARIZIAG amantibody Aeseribastherin ddpute o the
forniaBoR QP %ﬁ%ex? BhfgRR Qrférﬁmﬂéfam@ws}%mmtm B Rr determining
CDI%E %tégr!apép J:p %gégé m%&%&&%@ %Jq%g&g]pé%ﬁ (x@/ R@E!’%@Qt%w;uences of
ProtelB% gﬂmmunﬁlo :caﬂn eresI I?Qh gdpr% P %Q%né? sg?ultes gﬁ—l@aﬂ?%e@t@é@%ﬁ}) and (2)

an approac ge eng ra%lcs? dies og Hﬂ e%ntn Od s 99; ﬂgz%(aﬁ) eta {1887) .
e e T

. Rl oy SO SR on
oI %?héﬁ%?éﬁ‘&?a ViR Sﬁ‘frﬁ%'”i‘?‘ 8%%%10" B 18 5 Spress the = =rrresenorty 2
omierB AL EBARREIRER N plants (e.g., tobacco) or transgenic milk.
MeriGersHoh e S5 eh i ihPiIB R & FRecPRBM SRR AR D) ihgrein o the
confiay eHEE e SEfsk e e et PERATIRPTE! IPewsteireiddt al. Vaccine
19:27 SEROL fpietsristaly, BB Ry Dedierly Hirdpt (et INATAAPRSREDY herein) to an
antid@y6H { OABY @ vRotiow, uotericad e erhehd-n@hodye detiigine such specific of
pref@3diid 4739 38) albethibge o rimiakarng dwﬂm@v&%ﬁ&mﬂmwe@ﬁgbmdm or
humanized, single chain, etc. are known in the art. '
Immunoassays and flow cytometry sorting technlques such as
fluorescence activated cell sorting (PACS) can also be employed
to isolate antibodies that are specific for CORP. 5The antibodies
can be bound to many different carriers. Carriers can be active
and/or inert. Examples of well-known carriers include
polypropylene, polystyrene, polyethylene, dextran, nylon,

P R [ T R [ [ o R | P [ (T R [
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- 33 - family). By assessing binding of the antibody to the mutant
CGRP, the importance of the particular CGRP fragment to
antibody binding can be assessed. Yet another method which
can be used to characterize an ant4@ GRP antagonist antibody is
to use competition assays with other antibodies known to bind to

é‘%?er?téf% ligRRL:NE or VELIOLS: RN G GRE, IAGISEMIASton andior
wr{}? gt'ggr ?QKH %‘( E%E ;%ﬂtr%%yggl%r%mjspaggev Q%%ets%m%%ﬁmge%aE%pﬁlbstances An

anﬁ%}pdglksﬂ’)ec@%éy bir{c}s of pﬁe\a{n g ?aﬂggmda's t%a ﬁl ds ws% eq d-a tte:r (%H’l%%y avidity, more

ssion vec r can € us

R G eR e e
spesfRSRRIREFAIY SBRAIRRTERETEPEp F@s%ﬂ?ﬁ‘%@fd?gdf&“&bet%ﬁ?e vith greater
o R T ra%ﬁ@@&é%&d&@ﬁ%%%@ﬁ%%ﬂ Bidsdagpingy S eRifgpes o non-
CORDSF!GRES 61008 GBS IgRDY 9678, 8P 6 AT AnmidFanB o pnigdy (or moiety
or exfgresdiginsvestios molethe el itk $9Acimidasasinimseation not specifically or
prefyehiialin ginnject cageotabaetmife steliti Gavegiar ioking um Drefethtistérigindg’ does not
negckinistratigaand tepicahadninistratiotiod n Gnetierbeimisodisserity, reference
to HRGr@MRERS BB 3rRataTdcadministered directly to the sympathetic :

trunks QEIHIEHO FouBtdRIM B GET AR Yo AFERAM BIENIN 2MERIB0R| p@E (Lo, free from
colHGARS IR TRKaRies dalive by RfdheraprIdinic MRASHIPBSe, more preferasly at
leaGYBIRINNGAD RADLBHSILYEFAQr Subgenomic 15

po'WHSL?%F%%&%Q §1| ig&éil%gpor%gpgﬁgpé‘ tﬂgv.egelgﬁ%domgbeen 2 recipient for
VE%F(SN%FY Egr%org guets paryg o%gg Ia seéQSlangtrcgﬁg E’Ag’pf &W&?a Jlr%'e 'host cell, and '
the.i:ﬁge?; m‘-af nct n?\ﬁe.és af & '&jrrcmf 2\ cligg LI:(a) rr 6%?}%98 Oé‘in ﬁenolu}:g rE])S complement}
He) tbj ﬂ*}g\%l Fﬁreghc i i% 2) f@n jﬂ Ig thE% ate maﬁtg,gs)ﬁ.zkgi; 8 ;m.fudes cells
rafp{Rget! %Y‘V‘ﬂw'ﬁlﬁPD@Wé'ﬁ‘?t‘ﬁ§§45' SBEHAD: Zenke et al., Proc. Natl.

 Acdlte Sen ErappToRps St GITRTAIS" BiE) TEHBHOp196y Y chan The

FeppEEIBY FeTae sIREhIP GEiItNS KORAIRITY: FolHetEvRRR ates of the Fe
regiael i irfl Sresretpo iR N ewRana gl GeIY. T00NHE0 et RAYR OB ésion is usually
defEBN Ao ferelgT abmdmAmisH atie e genesitheGsi2protdenl Pro2eo, to the carboxy
terifonderdrttitn rangeiswd dsoerid@0imyst Geaboert 5 ey, tebBdiindepgs in Kabat.
Katig aboubasmgkeaboabbiugotonabeuicaO0ee: sfdrabBuli@ Bidath t&ervice, National
InsfaLlr HogkH gt Avearealsonbecussich dtuingrangoButh @sagylly comprises two. -
corPERiesdind thesapeutic polynucleotides and polypeptides can be

delivered: wsing gensdelivery ¥ehiglesid De.a8ne wialiveryyebiglaegion of an
antﬁ@cﬂ bﬁy@&).!ﬂéﬁ‘é@ﬁc'ﬂ%a\ﬁ%ﬂ'e%E&%&Sﬁﬁnmraume&%% %@@'FCR is one which
bind? SR, E Gk é‘c@ﬁ Q%gndr%élr?c]ept%5 Kimurau.Human Gene-Therapiy and Feyril
subgégs%éﬁn%udmg a(f-l:(?c vanast Mﬂﬁ%\% es;:-.l- &‘3'@% Q‘%g@ réte!p%o?s %E],gtli recapiors
inch}.l%elgc:éktiﬁ.?an actl\ﬁ%p?i %(c:s :ll"?an FoyRIl d()an u)1<lpb ngsrgcr%ggcnrtg w%mhchave sgmlar amino

% ed using endo
acmhs ”?ofog US ] I?Cr) m e % icg%aisérﬁc c*g ams g aﬁ;lo ) are rev:ewed in Raveich
L AP TS e 1
HegsebrlidSifed hRAyTIticHESHidRE &7 ex PR <6 HTHIAS dEIPaTF ERCEg" FoRn, which
Is respPQFEIP (9 81 H R e’ BRI ERIREY WralBREed Fetitdes THTHIte 1 17-587: and
Kimpliela @94 ok livAita’t #f:3€tombinant retroviruses (see, e.g., PCT

PubfieatieneN dspem et 900ToB AN CPIArS3 620 WD 93728698, thy @esence of
conPB/RBL e WL 2861 @98 1O R8O bIIR8 06 € i, cormponent of the
corfdatent Nasa 81219 Md-anded, A Aniidady) CByRate MmN ogi2B8enbdsh,; To assess

and EP Patent No. 0 345 242), alphavirus-based vectors (e.g.,

Sindbis virus vectors, Semliki forest virus (ATCC VR-67; ATCC

VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and

35 Venezuelan equine encephalitis virus (ATCC VR-923; ATCC

VR-1250; ATCC VR 1249; ATCC VR-532)), and adeno-associated

virus (AAV) vectors (see, e.g., PCT Publication Nos. WO

94/12649, WO 93/03769; WO 93/19191 WO 94/28938; WO

MAIrEI1 100420 ~wAdVAIFES A INNNACICErr\ V. P PR TR T L ISNIA 1l A e
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40 "combined CDRs" or "extended CDRs"). In some
embodiments, the CDRs are the Kabat CDRs. In other - 35 -
embodiments, the CDRs are the Chothia CDRs. In other words, in
embodiments with more than one CbDR, the CDRs may be any of
Kabat, Chothia, combination CDRs, or combinations thereof.

cop SAMARBRAMINSN LS4 @ JneRiONR 1P BEes A 0P elide Immunal. Methads,

20d MR NP R Ra¥-MRL be an antibody) which comprises at least
O”GACQ&O%I'EQ%%BW%&Q%% gyﬁ%n@éf@ét&?%ﬁ&tm% a@tal@@&cﬁ!\éﬁ'oe Fe region.
%B?ﬁyS %xctorDunchom?'t %‘Eﬁdé%ﬁt%ﬂﬂﬁgyd lél{f& t&’ap?énlﬁﬁsmclty {CDC); Fc

_recwﬁjm%?gggf%?‘é:’%& aaélﬁl ae%S%te ae ému c aycn%"&%@h!e;%%éjlyt%s%r Q%Uvrs P(guiatiorz of
t

ector ne aon? \genera‘laly requirs the Fo .

oel] SR SERRIBE dfeds sl ﬁcﬁoé?fe aF 5% ree
esoR ) ST G AN TR ) TR PR B TRPAE 507 0 2550
usifg S ReD ReITC AR BTN tRsHE T AR REBe ments o
the Af felStesrenTES e’ CHIRTSTRAS, BHSHEESORES)SriegioRl AR he amino acid
seqiboa BBy BEYH Ic8TUE, "88%0 A8 ITENIYEIIOR BEMOEYS 20 FUF09EYFegence which
difid® §9UhiehticaivsatleasFormiot, itieef, Folarstiire arinhe@DRdfication, yet
retDfsGiliaktitsevarant srshowitia nkib|e=@.elcisFurdierstBotthiat fHoyariant Fo region
hadallRREaS ehiRiscnvesiian, binglirg speeiliciytancécr egenal otetyregion of a
parkhidRNesakY, eiaipadrakbeugbthemdent afiaativittiong yidaiyferably from about
onERTRA AL 1R l08 U MAHRLTS Shawrdnehabie SR ayihar: GEQaBH of the parent
pol %e!a%§§ e‘%e@%ﬂﬁ@ﬁ&i%h@ép \@i@)@@%ﬁl@p@%’%@ ebfide LHWhieh8a¥ience identity
w1tl9 a naf’a\h\é QG%EIQT%E% f'é&l&b&ghé) \Wp %W&éﬁﬂ%ﬁ%ﬁt% y@gﬁﬁﬁp ﬁ@ﬁiost preferably at
Eeasteﬁ%oaﬁggg uenc%nclentagl% \’JI% Sﬁ&@&e@&g%é %up@AaQYeQJE g@:@ut 896%, at

}eastoab%\{f\?g?g/u, flea ouc%% T i 2 b%n?%% %«%uer’c@ ;denf"‘? Ehér&r?tﬂtlguous
afnno acids, at fe con ming

bl fﬁ%&ﬁﬁgusﬁ%?%md??%a%%5@“6@ e GG o @99895 s 10
e RI04 WTR AR RO DS il B RN BRI A ot e

- (NQ5Elst R BRI TSP A TR FRHE 67 G P! and subseauenty

cauga ERtS SRGRARLIPPIT ABRS GofiM EF @i aitadaneh Mtivd AR aeddsing an in vitro
ADBfestroserly asitil depeiorn AFB TAmIbt e SY iSRS 563/t antsEh o cells for
sudn FRadie Bcldrearrerber Odih enTotEseareD| € FYIo AN o ATla lighfpmatively, or
acdiadily OF 3L inteityofhisr erbadinmenestveyariablesetivris frompanimal medel

 sudfeairytehaisot-idynéreexereg| @y pohppEpidezreas contiguous

aming.s&iddieneibariascripeshabomve)diaimboifeitia freaangdaniteal restits. For
pufigiat shainnvatiohleregio ssieilc htansthenanh odimeant jifiteddo, one or more
of Q'%cm’%%) FRRUSHOLS SHIBRRE1 P R8O RIROBIARI 8BV Weiieviation of pain
mtqu %%& 5%%&%5&&]‘ Q%t@h@%u@c& @U&@r@nk@ $Ring the quality of life
of 58 %ﬂ&% S 9&9&5&9% 9&1?&38:?‘8&&% 3 GuiLP M Ao 2RNEHABIE to treat tne

rc?agll'le lgor mig raube otpsg epslsrc]J J] e% HP‘!&% Qiﬁea&taﬁél ngtcf}'lﬁtgd to, nausea, vomiting,
anda EETTY m%t ?Q} scu JEX\P ?TP P eFtO %Qezr heg%U&Q %?ng’ a@é@gated sympioms

mdé?ﬁﬁ’é‘ﬂ Qﬁttém‘ ﬁd tqn‘ﬁi"ﬁ%lwﬁ% cf?rnlﬁ?f%”gnyeg easbou Sffﬁ)t O RRmeTes o
n2S3ROTES P RTS SBSHNEO TR, about 1 nM, about 500 pM, about 100

DM, BSHEiRE 0 BRIABbIFES0"H WS A0t 2GR atS L i cHestie feduems
neepi0fas DGOSR (O BRI (I <5t 230/ HRRRRIT e gised for tis
corigifreliropafiaitiriseiessleherpanip o CabE e EE M ca bBEr2 b0 Hiffpine), duraton,
andiy Gret 406 rilvtiugibe eseamvl. astyind Orritreesie e fviebrrirpge@iack in an

pM, about 100 pM, or about 50 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 (.e., single or 35 fusion polypeptides) as

described above or by chemlcal synthesis. Polypeptides of the
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This provides for great flexibility in adjusting the mutual
proportions of the three polypeptide fragments in embodiments
when unequal ratios of the three polypepfide chains used in the

~ construction provide the optimum yields. It is, however, possible to
insert the coding sequences for two or all three polypeptide chains

indRRE AXRIESSILYBLAREINRRA B IRFRIQR REALIGRSEMEQS their response to

 relRbRERtids chaing. insomalratianore slis D g AR Qe MO SNan individua

refm:% [d%“\%%tg‘rr% %e%t%ﬂg%mgﬁ&p gﬁﬁ%%ased Drmi %ggbr%gr%&gatlon that such

adml’l]ntsgal.g g]"l ct I? qntlau(s)cg égcsn QF%EC‘%!;R%Q |cden ) m prargcular Jncilvnc{ual
Immuno hain with afcrst ndin eCI ICI'%I ne

arm, an(?3 ﬁ brlc?lmmuno ToBufity ﬁanv Chain-light ain, rg’ 3 lessening or
"“‘(BYBWF& i3id %‘J%&Q:’B?Fa %m%‘?ﬁ‘% ‘%ﬁ“é’%‘?ﬁ‘é’l? |ﬁ°fﬂ%ar8‘iﬁ PAFATFRRING an ant-CoRP
antaeRnish AR stATSIGrRINVitRP 41 Lf?ﬁ?ﬁm%@f[@b’ﬂ IRRER '&:Pi’é?ﬁ"ﬂ?ﬁﬁ{i“p“’m

oneAtaifesfaienbispbeine PrrRseE & TachitaES e Yepiral SRV efbtine duration of
ong gofeastrednbiapredifradasha POTRILeNY P Lridrat etieiksii AR GidHalites compared o
thedbiai vederitoaaeitn SoTeh e ep rodickiis desaiyeiihaadr@n. or frequency of attacks is
reckhsh ligatiemstNionu/ i@ A0G4B890 3phuiish éobaVRete w3 0%I0Me individual as compared
to hiatesoearjugate@ntibodies, comprising two covalently joined

antie dies iarenplsmwithin: the-apope of ihiadmiantiantoereh hinder, siow, retard,
staBiHibadlies fRayed eeRddsatstantaigalsiN Mu§ 8ty BMLCEIlRdmg tengths of time,
deﬁéﬂ%m@gecﬁaﬂ% §e E @Q@QEM& ﬁ‘lo@%@a&&g}wgaﬁgté@rﬂ@e@m t@fone skilied in
me'é,ltv nfeslien. Q%S&Iaﬁra&lgmom publication. Nos WEk, 1 33WEARRR a1 does not

deverc])p heag)ac%e (2 9 %&nE)P O!%;ng %)thclj %%?J}%CQQ\)&&%QE%WQ %S‘énw methed that
reduces Ty gc%@{opon enlenttgrrraqss "r]velrlg % rtam% s?ndﬁ ,U !'te chs extent of the
CI‘OSg Tll’?ﬁ al en¥s a te a awe T( p é I‘E
tcmnc? % ng ﬁmg ?1 0 compar:sons are |

SR Gt Gibed in U'E palen 4
R R T (R ) ?n’" abS‘ea"‘Str‘%a' Sé‘a‘f‘ﬁr?’"‘\}fﬁ‘f)“bﬁé?ﬁé“ %%*‘Wn

metEHP BT ntheiCPTHtEIn ‘th%“ﬁﬁ%‘t?ﬁ TN ESEIgIAg e sreving
ProgiRsEian i kiR § et 5 e Ye{SPRSTh Ph PRSI BRERITRE PiFydregsessed using standard
cinpgldemeiftre R elSiTRy TSt e wRieh APGlanBRE e R DY REsaisRsgngnat may be
undgifoetise FonthoRainpluentinstivabie s apRPIs fetieisrpia fpoRiglogical course of
thejpohodesmibrotviotatt aridisn ethyledcemercegiebeny it ate used herein "onset” or
“ockdmenean i echémtibodyeonip nsicgroeraumore CDRs of antibody

G1 s itsdverianis shewa dndabie Seavontoat iiere ChiiRsdepveemaceutical
coripasTica i iaehs ol G-k Wadfad teshaws stabte Bcan hepmade use, veneficial

" or SRIRG ABYMAINROSIRONE, IBs thaElindof @uamples fRunaeneralthe severity, or

delRRPHIBAPE HSQLIRNHMARI ARG RRA AHRRBLA 2R oral symotoms of the
dlse-g&,e {QX&%IQJIOQQ&BWQ%%%% Hggglgmtml%%é%@%){g@lﬂ-w%rdg%lopment of the
dlseaggapéﬁ%xlg ‘é’d?s Qsl%ghgfs@allglcégg%&gr&mg%gﬂ@|¥ %&Wé! %lEQBch as reducing pain
sntenslt 091 nhor re uengy o&ﬁgcligmf %n% gq’%éhﬁ I o e o c:rr%%z ragat%s resulting from

va aan ve e ECI’ vaVI'% a

eEache )2 oG ﬁmlc?h lstol cha 0{15 ahq Mtermecﬂate

patholoﬁ;cal gheE %rafenbng %J%de@éo%% ?é 81? dlseb'ts% ﬁn%{eﬁa%?ﬁ tbe aualsty of life of
bR iHTHES J8 Y F%od’??ﬁsﬁuﬂe&fﬁag‘ %?fﬂ?ﬁ?st%oé%“ﬁ PR EHIR et he dissase
wﬁ?ﬂ? &S Ut I PACHEE, AERE R P TeRsy Pideissase of patients. An
e"‘feﬁ*é@cﬁ%?éa 97 G esiMRERSR ’”Wfl@&ﬁﬁ%’f’?ﬁ@ﬂ?bﬁ%pﬁfﬁé‘éﬁ%ﬁ of this invention, an
eifeglive ¥nsHdicd drvarrermRenth pleberBsarHisies eropiot ifietrpenyie ekt d accomplish
prophidigtbeopidtygrelsti degmeittritengerinthvedsedistitytiomgastamimbeatingbal context,

residues, one or more deletions or additions of amino acids which

do not significantly deleteriously change the functional activity, or

use of chemical analogs. 35Amino acid sequence insertions

include amino- and/or carboxyl-terminal fusions ranging in length

from one residue to polypeptides containing a hundred or more

residues, as well as intrasequence insertions of single or multiple

amino acid residues. Examples of terminal insertions include an

P N PR P B PR W [ N (R T PR (AL (R 1 PR T R

Ica ang%r be aviorak ?C Udll’]% 1S,



10

20

25

30

35

40

Asp (D) Glu Glu; Asn Cys (C) Ser Ser; Ala Gin (Q) Asn Asn; OW

Glu (E) Asp Asp; Gin Gly (G) Ala Ala His (H) Arg Asn; Gin; Lys;

Arg lle (1) Leu Leu; Val; Met Ala; Phe; Norleucine Leu (L) lle

Norieucine; lle; Val; Met; Ala; Phe-lt§s (K) Arg Arg; Gin; Asn Met

(M) Leu Leu; Phe; lle Phe (F) Tyr Leu; Val; lle; Ala; Tyr Pro (P)
an effective dosage of a drug, compound, or pharmaceutical composition may or may not be achieved in
canjunction with another drug, compound, or pharmaceutical composiiion. Thus, an “effeclive dosage”
may be considered in the context of administering one or more therapeutic agents, and a single agent
may be considerad to be given in an effective amount i, in conjunction with one or more other agents, a
dasirable result may be of ls achieved. '

An “individual® or a *subject" is a mammal, more preferably & human. Mammals also include, but
are not imited to, farm animals, sport animais, peis, primates, horses, dogs, cate, mice and rats.

As used herein, "vector® means a consiruct, which js capable of delivering, and preferably
expressing, one or more gene(s) or sequence(s) of interest in a host cell. Examples of vectors inciude,
but are nat fimited to, viral vectors, naked DNA or RNA expression vectors, plasmid, cosmid or phage
vestors, DNA or RNA expression vectors associated with cationic condensing agents, DNA or RNA
exprassion veciors encapsulated in liposomes, and certain eukarystic celis, such as producer celis.

As used herein, "expression control sequence” means a nucleic acid sequence that directs
franscription of a nucieic acid. An expression control sequence can be & promoter, such as a constiiutive
or an inducible promoter, or an enhancer. The expression control sequence is operably linked to the
nutleic acid sequence to be transcribed.

As used herein, "pharmaceuticélly acceptable carrer” or "pharmaceutical acceptabie excipient”
includas any material which, when combined with an active ingredient, allows the ingredient to retain
biological activity and is non-reactive with the 3ubject'é immune system. Examples include, but are not
limited to, any of the standard pharmaceutical carriers such as & phosphate buffered saline solution,
water, emulsions such as oiifwater emuision, and various types of wetling agents. Preferred diluents for
aerosol or parenteral adminisiration are phosphate buifered saline or normal (0.9%) saline. Compositions

comprising such cariers are formulated by well known conventional methods (see, for example,

Remington's Pharmaceutical Sciences, 18th edition, A. Gennaro, ed., Mack Publishing Co.,; Easton, PA,
1890 and Remington, The Science and Practice of Phammacy 20th Ed. Mack Publishing, 2000),
The term ke, as used hersin, is iniended to refer to the rate constant for association of an

antibody {o an antigen.

The term "kqr ", a8 used hersin, is intended to refer to the rate constant for dissociation of an
antibody from the antibody/antigen complex.

The term "Ko", as used herein, is intended 1o refer to the equilibrium dissociation constant of an
antibody-antigen inferaction.

As used herein, the term "vascmotor symptom,” is intended fo refer to condiions related to
vasodilation and Include, but are not imited to, headache (such as migraing, ...others), hot fiushing (or hot
flashes), cold flashes, insomnia, sleep disturbances, mood disorders, irritability, excessive perspiration,
night sweats, day sweats, fatigue, and the like, caused by, inter alia, thermoregulatory dysfunction.

As used herein, the terms "flushing”, "hot flush” and "hot flash™ are art-recognized terms that refer
to an episodic disturbance in body femperature typicaily consisting of a sudden skin flushing, usually

accompanied by perspiration in a subjact.
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Ala Ala Ser (8) Thr Thr Thr (T) Ser Ser Tip OM Tyr Tyr; Phe Tyr
(Y) , Phe Trp; Phe; Thr; Ser Val (V) Leu lle; Leu; Met; Phe; Ala;
Norleucine 10 Substantial modifications in the biological
properties of the antibody are accemplished by selecting
substitutions that differ significantly in their effect on maintaining

A (@b sinsiHie gl thesrolipepiideasikbone in the area of the
subgtitiion . foreXRMRIE pdsidRs Shasltheligal CORIAEMALQNMPIns vasomotor

syrﬁa%n? Q@c{lggs% 42!1-‘49{& @%Om%n%fcm%t%%gg %%%UL%JQ%%%&% éa[:mn:stenng ta

the dnliz\aduapan ef%ctlve amcbunt% anl gnttl\é% %n%g%gqcc%”cp ?ypep‘f? 5%!56@ from the

nibIVI INto groups based on common side- chain’ pr pertles -
ant i‘j Non-polar: Norleucine, Met, Ala, VaI Lai, lle; (2 Polar without

chaflyE"REps, 20s 1, ENPEATST AcOTh Yot Lhea it redion
incifgige 85| ?ﬂ'ﬁ"%“a@é ?ﬁ‘é?é‘?ﬁ%qﬁ/"éﬁ*’&? é‘?ﬂ” Eﬂ@ “73?60"(%)’%%‘!*8[@@”"’“ such s
heafipsberife SSRGSt "Fi BTEAtIOh 2By V1R SameI 6y AIBATRIcS fprjhe individual an
effepijye Privent Ffie NbREBREPaTASelstitutions are made by

exchanghetpsperieirbieesboprevgethebede forssetcfeinarrottieling] ssgoing incidence
of, Ardeigysi din ecepitheet RObriyvetice dfiteaiair &ningitreprope individual comprising
adieeitoratienalthel antbady alsormaynldibecsebstigied agongralbpmbination
withdt R Seshe eadcin promedhe exidatyeaiabiity of the molecule and

prevast @&%ﬁa%g{gwwma&ww&a& 5GyStabaR:DaHIdSIBAaYor example,
meRBrBddeiR e AnRANIMINBIQY S BstaRilitite RS HFHARIENVNE Ry can be
giv&h%%@pgmﬁd§ @ﬂzpﬁ%'%&%ﬁ@% m&@ﬁéﬂ%:ﬂ&éﬂh@ﬁéﬁﬂf&%&& io overlap. For
examp[entge%%gurm%%lfrﬁa Qrﬂé &%K@%ﬁ ITéPéIécFﬂ %9-9&%8{ MPQJMPBGRP antibody

shoulg?he sU caerﬁbarglg]uceatgn tgercw:cp ea ache re e tn re Ig'nﬁrosfldgehlonger lasting

region Flan smt e varia re n
flicacy compar o the a m?mstratwn o) e?ther one of these agents lg t?ta a geﬁc% c? the other. This

procedure may be used to freat headaches falling into any of a wide variety of classes including: migraine
with or without aura; hemiplegic migraine; cluster headaches; migrainous neuralgia; chronic headaches,
tension headaches; headaches resulling from other medical conditions (such as mfect ion or increased
pressure in the skull due fo a tumor); chronic paroxysmal hemicrania; mlscelianecus headache
unassociated with & structural Jesion; headache associated with & non-vascular infracranial disorder,
headache associated with the administrafion of a substance or its withdrawal; headache associated with
noncephalic infection; headache associated with a metabolic disorder; headache associated with a
disarder of the cranium, neck, eyes, ears, nose, sinuses, feeth, mouth or other facial or cranial strueture

cranial neuralgias; and nerve trunk pain and deafferentiation pain.

Those skilled in the art will be able to determine appropriate dosage amounts for particular agents
to be used in combination with an anti-CGRP antibody. For example, sumalriptan may be administered in
a dosage from about 0.01 fo about 300 mg. When administered ndn—parenterally, the fypical dosage of
sumattiptan is from about 25 to about 100 mg with about 50 mg being generally preferred and, when
administerad parenterally, the preferred dosage is about 6 my. However, these dosages may be varied
according fo methods standard in the art sc that they are optimized for a paricular pafient or for a
particular combination therapy. Further, for example, celecoxib may be administered in an amount of
between 50 and 500 mg. )

In another aspect, the invention provides methods for ametiorating, controlling, reducing incidence
of, or delaying the development or progression of hot flushes In an individual comprising administering o
the individual an effective amount of an ant~-CGRP antagonist antibody in combination wi'th'at least one
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15 binding affinity and/or specificity. In some embodiments, no

more than one to five conservative amino acid substitutions are

made within a CDR domain. In other embodiments, no more than

one to three conservative amino a¢id substitutions are made

within -a CDR domain. In still other embodiments, the CDR
addikoEn ateris: G DI HB=smdfor (CHR. LSicModikoatrmgsalsbdadiudes not imited to,
nonBiiEasyiniethans nangly sasytateaipolypeptigetysas well as _

polyRe RUBS 2N Withathes-nestiran statanal-aaciicatipng oS @htibodies also
:ncuf?fé’c z?sﬁ&ﬁ?Bi%pr&W&&%’@%\M%Q'B‘&F@“TSM@QMM‘ﬂirthef comprise
aun%e EQ%@hQ éﬁ%@%&AQ@Q&@%@E&&W@&M@EQ%@L&Q@%\’@Q«hzcﬁ are well

nS| helrco sga t reg|o , SsheMvent
R D R e s

me“iqgsf’étr@ ¥he ollgosaccharide side ch %9 € il obie route.
|mﬂﬁ%&%ﬁlﬁ%ag%é%ﬂ@“ﬁ%?@?nag ‘Gﬁg T’ono 6” Jeray” 1488

shoyf 5P apRFROVIOR RSB IS e 3 18 AU VRS RE 6 owarc? d g are ot htended fo be
miBgRhERS ﬁ@%i"?%"ﬁ‘ﬁ(‘ﬁ"%%%"@%“’iﬁtﬁ%\%’?&éﬁ'ﬂIéﬂ Tﬁ‘fﬁrﬁ’&?f’d’r‘?’ams the anti-
CCRRLaTEe T GRtensy i5f WBTRESproteli VIR BT tpqun methods, such as
intrayenwieravatitstadend PreEntebireR iEHSRYAANSEIPTAEEOp tRRI0I of tme, By
intragiyecoiproteiretieretieriseemebbentd), spranspydsamdanpagHinaagg girasynovial,
via Gaurnenh GpiskBinteeh inft09+ 41 Bri@ iggsaceliaiitestimnaprabsosystemic. eg.,
inr=SEME itargetia, givenglycoproteindalic ertidisnaladuestiyaimed formulations,
incildPE RiSREMHE ERCOgRbIMhaltety sesustilyBositationiaf Liquid formulations can be

: d|re@9“9&ﬂi@§ém§oa#ﬁga@$%éﬂﬁ@H@ﬁ%ﬁ@lﬁﬁ@@ér@é&ﬁ%@ﬂoﬂemm@ anti-CGRP

antaﬁ%'ng{ti%%Q?(ﬁ'QéM rl@an@mﬁ%ﬂ riieeelksdmMthe@Rd dose inhater, or
inha gég%y%bﬂﬁzgml%g sxpLession of

a%e 'E‘C%ng @dﬁ@&%&cﬁ!&% tloég?nxl Igr)m@nstered via site-specific or
targge\clicos tran tgg%?%ecsagg 2 elg specnnc or targ Q&Pl@%ﬁé Wﬂﬁea include

Ocia 83{”&“ ave | rove 99,
=t B e e sl i 4 S s
as *Wl%ﬂif}@ﬁ?ﬁe?rl\f%%&”&cﬁtqe ked. al\f'elfz \?eé/tr%t S0 ?‘c o, 3 i {p
shuntEHFEhY Sk &R AP BBRYEYaTR ﬂ%“i%ﬁﬁ}f&fi’ﬂ%‘" B IS G 4R et appioaton.
Seeemp el af M iR VRO tRPE SR B5 EBtR ACEE ™
aspAaraghfETESERITE aggbtangﬁﬁlénlgg?ﬁfb@ﬁmgv BiAy e ussd for administration. In

somaspairatinesX oy ARRERR TRteIiss afeRmipRs deicPEREEptprofite, it some

_emtatienthe, retOGRMRieneset @ndedyferdengiamatkytizaiicivareit o Prpident may be in

vari@abehydsatermoietyutoatinecasraiagiiissices Gharin il ast, thears relatively inert
subfipsenes efieithedrefidhese ifipepiidesenusendesiin aupolypeptidexample, an
excipERBiaSoRNStE R RhGIeasYIationR sitRieh- Mketeghoosyd atinme tefers not limited
1o siiBesaliashment efons.ehihc-ssgacsiNoaiigatrctagamiaglatng agents,
buffg'glaa%p§ﬁn 9@3&4&5@ 1Ara-RYEIroX @K HRO ACKE RO SEERRIBONYY parenteral and
non%%“@rél %{@Q{," %sﬁm%ﬂé rﬁm r@ﬂ%’&@#&%m Practice of Pharmacy 20th Ed.
Mac? u)é% 9x>g 56516 may also be used. - 40 - Addition of

9 VFOS f 'O“bsétes ‘éle a“BQrQQ%s!sS &%P%/%ﬂ‘%&tlxc%%&m's&}em@xm g,

alterln e amino aC| uenc titc n,kaln!% one IQJ gé gﬁ
i f ta 51 -ng ¥, thes ts can be
RS e S0 Ad e oeatience such it Leoniaa ghe AL g

e RO b A S s e ffq dosoe sion
and Qi ditfon" 6B SHIBSTRRIGHTS), SnddF RGP R S AR e parcer
indhidigrne $Adnave sEsmetEd 5Pthe original antibody (for O-linked o
glycosylation sites). 5 The glycosylation pattern of antibodies may
also be altered without altering the underlying nucleotide
sequence. Glycosylafion largely depends on the host cell used to
express the antibody. Since the cell type used for expression of
recombinant glycoproteins, e.g. antibodies, as potential
therapeutics is rarely the native cell, variations in the glycosylation
pattem of the antibodies can be expected (see, e.g. Hse et al.,

A NN\ L e Y Y o P oY ot aVaTalea i atTaty e A T I oY PR N B -0 S | PR P
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35high affinity, for example a Ks of about 10 nM or lower.

Screening using Biacore surface plasmon resonance is described

in the Examples, herein.  Binding affinity may be determined

using Kinexa Biocensor, scintillatieBproximity assays ELISA,

ORIGEN immunoassay (IGEN), fluorescence quenching,

fluoppseencairansiey -andianuypastdispaenBinting afiatlynaayg by injestion
{e. 5"%Qr&eri%ﬁgﬁnﬁga%%ﬁsﬁﬁtﬂ%%ﬁpmywwaﬂg aic.). AdRESHP@ntibodies can
asSMPIMEnts. aVAEYAMING AGIHROSLION IR &RRs LeRiages (IR ant-corp
antsogmg §m‘£ﬁjc'£ﬁ‘§c§§§ 'der%Se%Lﬁ"‘bQ EIESM’ ‘QEI@" ?Qtﬂ@ﬁglﬁggmlﬁpp%%%menhon a
fypi &51 agl art reﬂcon'gglgr%b rom t?orgfgrli § é%”ﬁ% %f %@I&rfg‘ o 3 my/kg, to 30

mgfkg }ﬁcéogfnﬁ%@e 1 de engne?g grq 2 r%c?ors men 10?;%“%%\% grr%ﬁaere dosage of about

Sy LA SRR LB Horae, (ﬁ?%ﬁ%gaw g ot For
repggﬁglsagpé! gmtﬁm’éﬁa‘(ﬁ% ¥§;/ E{dgﬂﬁ@'n)ﬁepenqugnog Fﬁecondmon the treatment is

%ﬁ*ﬁ%mﬁwérﬁ%ﬁ”ﬂqéwm%éygt&@“@n%%ﬁﬁpﬂ@e?fgﬂﬁ%tﬁ‘ﬁﬁﬁ?ﬁ@‘: levels are
=chilvefideopadie oitiersiny ACHFRBNUETRot R Behfer BB RSN Rirgng an initial
dosrafrayret C DRs, Tiersdhe Boveak)y maiytererepriae sUBsHtUtnRSSiaf tifpant-CERP
anibpdy)or @lpesitipnsinemede BE: o fiedib recioraay cmprse However, other dosage
regButps Hidytierdentywepesdmpse (positions: mdveaceiinatio tec@DHRSth bractitioner wishes
tc dMEEY MRYGRPRD HSeBH batiftitiensiniading fomanhsrarcipestions, sattemplated.
Thel BBQSILIGNS {akurh Nty hERR{O Uf, H¥RAbEINIHAR Bs ERCassays. The dosing
regPhRSHILRN B REREGRAIRA SISO [duRdancy codons. See, :

€.9 FoT%Q'Su%&L @%Qtp%élt m@%&?’kh@%ﬂr@ﬁ@%g JFScz)w ant|-CJFtEantagonlst
ant%olg WI § DQQ&_@C%W Qr(ta Qﬁlaﬁmﬂ}l Qyﬁmﬁ%gﬁe%ﬁe ployed, the type

anom Bfﬁﬁg ﬁaalécfi%)gﬁg mlgr%me s} e r’eae whe e & er?ﬁ' IQECQI'A%ES’[GFEG for preventive

o TERAER ISR PR R “*Sq'"gsed*%m%‘g e e
dﬁ%%a&@h&?soaﬁfﬂ%?%B&Vﬁ&éﬁqmT?ﬁ'cawﬁﬁﬁ"m LR U ”“‘ﬁ Chy ontasens
a“‘ﬁb@%r@“iﬁ#Hﬁ?ﬁ%‘ééeécafﬁﬁhﬂ}ﬂ%&%ﬁﬂ?&e&he%pPS?Fe%F‘”‘” frequency can vary over
COUSHISTRETIBM), Candidates that bind may also be sequenced,

the Pty el SPRHSAIRYCASCBR St bR s RAREH Lt S5 iffifgietermination of the

dosrlitipies roBRS Ghiterisariigg FRasPDestbimUtic tbel "B e kARSI System, such as

nurgamizel datesite achlig drmprisingedies amins prsidis oloistisdtbitasidieeadipody and to
prevaOitie pOSitiyrPeioacmote @ERYwith imssrovEedindintpemiisigion may be
detpitisedut tojilke desion oiaese canghlilbrary gortainihg adtleaststnle, based on
ires@HigiNahasd Spuhsidtiednainoacisdiatl esttr improvethEBhe (eg. migraine).
AtRREEONs(bRincarpiRdacidpesiiominthe GRIRawMiehagonist antbodies may be
appRsttuiendasantshamed.raneyed Rinding LR atioRodithe art.
Scr%ﬁg}@ge%mﬁtoﬁo%ég'%p%%ﬂ%&@cgﬁﬂiwQR@EQeW -be determined
em;|s:#8£®r¥ %%Qurlallg %@hﬁ@&%@z‘?& l%rﬁzlﬁap op E%Yéda\gﬁ @s@%%j JPJn anti-CGRP antagonist
antlgoa%ralc;t vréz s f@ given |hcres§gnta§5&§ggg%fr%%Ht?EEXipg 8&%% A%E'de To assess
Ve ngz’tags? & ?Pﬁ]gn llgcgdadecf %agise e can Q@gﬂ%owe%

eﬁﬁcﬁé féan !" eaf’n o nrela e Impay c% Cp
; t
ead darnr'ﬁtrr}aomgmﬁ hBSHtoR T6F %mgﬁ B gfgi e AN FbW' e igan” ie presen

InveOgeR SRE e By I & A %s‘i?f’oeﬂdB?tF?é TR N %rec s physiological
congfian"ErARIgI REPATE 20 URrfffBECRIST thaFBRHIDA TR s
knoyp siiiet REptiEC TN KEIS A8 BN ar T8 CATE R R STRIAIERodY ey be essentially
conDupipensehyrrfsagedinrdsf DR Fé%ﬁh?gntﬁﬁéfﬁ@qfrﬁﬁﬁﬁﬁf o8 sither before,

percentage of substitutions, that position is identified as a posmon :

that is important to CDR function, Thus, the library scanning

mutagenesis 30 methods generate information regarding

positions in the CDRs that can be changed to many different

amino 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

PR P [ [ - PR PR PR R [ B PR [
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35anhydride or an acid halide, or with an alkyl group containing a

good leaving group (e.g., a halide) on the other. An antibody

or polypeptide of this invention may be linked to a labeling agent

(alternatively termed "label") such-&8 a fluorescent molecule, a

radioactive molecule or any others labels known in the art. Labels
durBke dFROM BeiRIbRey aEwde hege Meyally) e @u@iheroti reathtor during and after;
b HRCHUMASIGRA. during, GHDVBRIIPNAISARROVIHRT CRMAASHIGNSore, during
andiDGHAINGhARDACRIIGRL camBgsiions) and kits comprising

antibady Gl alek-aS tBis s ClRsie Brake S GRara AR LA bEE: At least
on IRAISR AL0L %Lgpgﬁggs?memggq\@efrﬁgr;mmwg%%leeﬁp antagonist
ant%od(? g rOVEl ?ess IStO % ﬁ{lﬂ holéjé: a%? E ﬁﬁ en%%m.!s?gnmgdgsn éga;w gavees complemeniary

"invention (inclu

R B ac%afhﬁencsatagfthgaFﬁ BRI g oo oo s
o) WHRFAIIALS é”F%‘%j%ﬁ%" 8\% TRER LB S of VRS o more of
theripleipe FSRRFSHRITAG TRE S ol aB eSS moiemfatﬁdgfgﬁrtﬁsRP (inoucing an
antierspislequioiiienss |61y iR aetiees e KB R B RIS iR fEpound. an CCRP
stryshyestranaloeLAideioantaRItORERToTH RS ORI foMiies CORP, and an ant-
CoBAcedity Aol theFoHoNiRg i ¢a)isheitsody @ dwits veadanegniunction with other
agessizonvarsen/lia bbb b)afragrmeat: O affreigiarof Gmbbaty 01 or its .
variantspstiovisininafabler Ghe @peciigiat tgchaiantfoantibaidy Btwotaitse with the
pre¥aHi AR SOV B d OBl i adeyanpasly Bhaidy advag tkadytddedrétSof purity with
optVAsi Rt ehewaNJaRIBE 480 NEiROEe yariable ﬁ@@iﬂﬁt{@) TH®Meience and
prouliDEHREEAN, Qf’@ﬁ/@& HORANSHEREANIROEY- QhyBhHHE M MIANSons or aquecus
sonﬁBH’W%E'eJ eca@r’ie@ Q)Q%{Q‘&ﬂ?@%&%@% G%@x;&"i@raﬂﬂ&ﬁs L@M@ dosages and
; w S CP&%Q }oo%gxsg)&us?efrs'tssuc\éaa@%ﬂég'pﬁﬁgvg@a 18, A8 Lirgaric s
saitggg ehs szgum g—ﬁ i a ?1t g%uis mc&udmg ascor i a%il t tO ne ‘?r’egervmtwes {such
as aln gnzan | OI’ ItS varlant > Iorrll a enz.ai'k Iium chioride,
thre tad BRI RSR ha he"]m%)( SRS SB d’g/ or Its variants
SR PARPETE) THILE %ﬁﬁ%%wﬁ%@%e%vs A BPANALRERY Peecen
v R EGEURSS T e f(kﬁf??ﬁ*b&twguﬁb}ﬂﬁ'%ﬂté' ppan ot 10
resihinPlepAfiee USRS Fth TheFeBAPERRIFeBiaiDBEyedoBfifes hycrophiic
Pol¥yesiapieh SRR I TERRSS; amiC(Frah HPtiBoEY-EeralReiRY aimsresie. histdne,
argioih¢b ethieng hnik)esvsenties. eisstirdentsnthehsbIgakRblstfRgeincluding  glucose,
mewBRApiSEstEiierBnh ethntfive PORPRACHEDIE|B(E) SHOMWRENTBED! Dehalose or
sorbi€D s St aumdis EQnted iIOsut D28 anotherasprest (dbeZmvertiopmplexes); and/or
norpteves-palmucteotides ™ reodmgeaiioofdieaatiaiesEmcluding
antibegyrisagments ranesneiyp aptigls: desctibed Jageein seteloaSknown in the
art, @M@@L@%@é&dm&a@Qtngsrb@MQAi&m?@Eﬁ.e@bﬁfmass funetioRang, et al., Proc.
NatDRlyNuClegiides can (%W%Q@ Y. PLRGEAULSSIROWR, IR NS AIT. | jposomes wits
enh%c%@gtnﬂt@'ﬁmﬁecgreﬂagcl&\égrﬁ'@@ BE%%{%SE%@%QQMEWQ@@%@somES can
be gegeratép %'5!“91%" F%Fb%oﬁhgé’enselé%%%ﬁ'sm&“mﬂf @Fﬁpm composition comprising
phdD %Xt%q% Jme g o}gsttatapu s!zpdvggg gerzva IZE§ phos ga@c!gpgano%mﬁé EBEG -PE}).  Liposomes
are ext ueP gﬁimuq—n(%?ers o¥ c? ? oré:1 gﬁ_eegﬂeek? P osor}w/ees \}r [ g% rreI Idnegnatfr

de enc % e y as descrl herel

' oth P ﬁ‘i’t‘i’Sdﬂ%dh%mfh“e“ S TSRl eteliy 'Bri‘%f%"%“ﬁpr?“éei PEBin " examee: By
OGN CEsTSHEIG By B‘E%Kﬂﬁ‘ﬁ'c‘f@%fﬂ%i%a%‘?ﬁ’cf?a ﬁ%‘@“‘&ﬁy“&??ﬁ%“ﬁ%%?&ﬂ?&%m gelafin-
MICEEIREFD e e SRR PR M 8h Bt &Rt BN R efHg Sghelrug delivery
SYSEEON S itRIRMEEm PRESeEeRIt IRV BF hitHoeihies p aNFraTIEtBe SERBRAPes and
in SEQ ID NO:9 and SEQ ID NO:10. Expression vectors, and '
administration of polynucleotide compositions are further
described herein. 30In another aspect, the invention provides a
method of making any of the polynucleotides described herein.
Polynucleotides complementary to any such sequences are also
encompassed by the present invention. Polynucleotides may be
single-stranded (coding or antsense) or double-stranded, and may
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30 reference sequences (which does not comprise additions or
deletions) for optimal alignment of the two sequences. The
percentage is calculated by determining the number of positions at
which the identical nucleic acid bas&s or amino acid residue
occurs in both sequences to yield the number of matched
naROSIHLORS odividingsthaitumbenaéinateh et pesiiens Byrth@dotale Science and -
pradtier ohRoSHiRs indhaseiatensesequence (i.e. the window
sizey, andlmultiply '&me%oﬁ@%fﬁ QVpléeré@ yiglththeRerertaugi@fined-release
preggr%gp%%i 'g(%]é@(neable Mﬂé@@tﬁ ggl@i%?d%%héﬂ[c%@%')f&lﬁémﬁ@ the antibody, -
Hma%r?crétslg'r m tong}oornr? %P sylgﬁ %{ﬂ%gveegg&rpse opkgl'&gsglﬁ@ Oéxam les of susiained-

rE) ement thereo eotide

{
relef_?s%namces mc]u éaollyrglest drs ag[ef gétq]}écexampe Cﬁ/bahnds e?hﬁarp ?haljrygge) or 'poly{v

e tco and 7 ethyll.

(0]
e oy Sicie
e L e g/ copolymers sueh
2 SRR RAT onEIerRE A BrRARES RTRECHT P BTlR A B 5 ik a8 gepolymer and
leugyalids SoEHG). SUOTTAVCEIFISROAEES, B pLtbIPIRYarBewEagEC, 5 X
SSCheieemviigims fotkorssdoby WasHITsTrRtart 65 EteRsr DT inipagts gocomplished
by, vidthegaaieofi236p0 BXlen edI2 NBRBC venining DieRIHIEQE-GERP antagonist
antis@cbhrereitnnihighbpstingent ooraditions:t bavitaiglktsteageswyort, for example, an
intre@nelitiengloasey hosmihal { pobecpepiaydoynignicstie ngthioanekde.
highriie Bapesaibheaiosava SR dainananmaiens). 0d i it sedisTorms such as tablets,
o€ RIRLIAR/00045 M srdivinicH 3telGd a0 didiprensireybesHiaterdteral or rectal
i Qrefan) SRRNAKAMSING hidizatiamaslenaturing agent, such as
formafmgp%mtg cﬁ':é%%l:@rtréu@%%&%\é)é%@%'gﬁc\ﬁlémc@w;%bQQXWE mixed with 2
enlxcaa camer /O /8 Flgt%né‘x]?/%&e{ % g&%}( P ¥ SQ lEQ%#/%Q@M]acmse SUCIosE,

s:fb;rl‘gfftﬁ&] ch? es:um 43 é’rae z leum p osp Mo%)lgnkts”gngQ&%t"%garmaceutlcal

dium ¢ ot mide

o form 5x
dliu%ce(% %amtrN‘ora Boﬁi%eﬁrmulax n ca ;éj m?ﬁa e algﬁgm mo r’leous mofcturc\asz a
%Ffatﬁ? ()ﬁ?_elegt g}vebticirb /OorSS d'lﬂ}ﬁcmc Ip(?)lar ace a}é egce Bble salt én[fereo an
FEf%rdﬂ%fﬁ)fﬁesgcﬂﬁﬁ?é{’f@ ‘g%ﬁfﬁ?}?ﬁsgl A ﬁmﬂe(gaupdt/ﬁmeﬁi fit §b§tw§ﬁ@md fent is
disrEeys GMY&W%@!%’Eé“&tC&TQ@S’WﬂWW%HESC:Slf‘“a"f@i’n”@?bﬁ &y subdivided into
equep HERTCIOH desEdRing GitPate) BREIS0YS REFhTaPRIEE af ‘5% Eold preformuiation

- corfipddinreid thsn avhilyldestiingeihdapasaishne 6TiBesiirfyierP (e RO Eontaining from 0.1 1o
- abpbffi@iminGE BTVA iadrSBE cTherskile thartisafiaibietoo gt 28 thigwvebcomposition

carcdjtstidh er terapREatumexios tostrenig thyetcs sTdioeipsdry ddvantage of prolonged
actiag Cofndnngatenéagtiersr su el asprebs lenrgthsddsand:thetikdnsage cdtnponent, the
lattdVibing iRpRIRGAdesh Byvthpseval mdinary skilkia thapaidntiatn @8 separated by an
entbSlbohthedags nereyaithnganaticeadathgeena édmarycomponent to pass
nBUSERtide.segverses ialencedsd ROVRERIHSASA8SeHNEE for such enterc -
lay@ggﬁkgatﬁ&nlﬁcgm&ﬁg IQQLMIQ&QIMEQ?Q Wem k!&l&@ @hch:q m@@g:yﬂ@ymenc acids
w95 nuCtg%ts!%sesﬁqgg%&ﬁ%.c%m@xd%ame@e%@gse Nonetheless,
O )éméla eOtlsu a Fv\e/ar &fb se 10 p!ﬁ erelnncgasrtsl&igp (r%.!;ln 'ié%lacge ggrﬁs such as
g S éﬁ%gfe I 0
rﬁrgv[d éarrr?g?.lg?ﬂsavpgx \ﬁlst ﬁc?[f?é et \z\%{ t onvenlenté/n%o g% e etween 0.05 and 5%
et g YRGS TALEs MR RO ahgess o
be gSidpAJPESKATIRRTEINS S SR U SFETERBIE RFOTREAE YEREIF T necesean 4
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,
amplification and/or database sequence 25comparison). The
polynucleotides of this invention can be obtained using chemical
synthesis, 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
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D. Compositions The compositions used in the methods of
the invention comprise an effective amount of an antiCGRP
antagonist antibody or an anti-CGRP antagonist antibody derived
polypeptide described herein. Exaffiples of such compositions, as
well-as how to formulate, are also described in an earlier section .
anéuiBiirelowisimoneye aboetizred risith eceromasdlbitionipbiHel emuisions, such as
ntr=g@tfih tisesE'OaRR 1 tigomist ™ rranagibes et o nmtvit jndwedient may be either
dissERNPRSIHOMEO BRIBASRPSsIBITBIaIRraitleC &R Phatagetistan o (.g. soybean
oil, RRBRadiesashathes ambasinentsitheapti GiRP:aBtagRRABimed upon mikng
mﬂw%ﬂ%ﬁ’éﬁﬁ@?&& @bﬁ%ﬁ%ﬁ@s GORE: dnustilligther embodimentsdhie:. 1w
be a%&&%@ﬁ;%t%@%@h%n@% %Q¥&&$Wg%mr§ltg 8&5}5@5 to adjust the tonicity
of the emu?sgon u&ég € afns;cns plr%wgcgﬁﬂ%%bbp&yr&%@f%%%t@een 5 and 20%.

constant re |ont atd oesn ttr| ante q J&‘E’% dh
The & frﬁﬁ%ﬁr?gnr&as FSREEe FHShE q3&5 ?%nt 1%‘yqr%\gaq‘§te&‘1 ar'¥s or ADCC " 2 meve

2pHf @ﬁfé?géﬁfg&ﬁ‘?rﬁgnts the anti-CGRP antagonist antibod o ,

ComBEU B BioHERS TR PO AL, VT Gl SR AC Thaag: i
with fpfFaligiofG ar tmRemBRnaRsSeRRe EPIsERuRh egEnosRreiRde @‘FS@fﬂaﬁ?ﬁ Wﬁr}

In Somreséipnb frinfialfia] eheseirioC GIREE ANERTS ATStSHTRERTRTY sPharmaceutcally
accdptahivarraiErssUPTeIEIT0O P ekt the Bistmpoditiers AnPesifprisEmbsiéd or sofid
compastivrenesa S GREHENsgoRisticds antibiady feitenta anpne ghve. In some
embaditicli RP @ntagonistanidbodiesdhatire cognizeiffessrtapitopetsr local or
systhiE AR P oRARRER Xemplaty fon pesiticaseonapesemafeitaraneebulised
by BGRRP antagenishasibedies halracogrizadhehsamaising device or the
nebﬁQﬁ@Q@ﬁ&) iy differelshs cies O et~ R heniage piskian Redie Soreathing
mauﬁmg‘t béﬂgokosgégg{s%%%u&%%n%&%ﬁa @%&9@@%@'%@%@?%'} or nasally,
from de\nga %\?cﬂtdl nayef rﬁé@&&%omﬁt&eépﬁ%ﬂ% %%nggarmace utical ly

aCE)eaP n%snseorzgss%ggrqenr S?fq')}: d%c%g t% %n%&%‘%ﬂ%&f %n(fﬁg %ngkg&s;msﬁt may be

perf%e%ﬁéf%% aar;]d ract'%\lfg%% dur? Ecﬁa&’ Opa lerrgt rI:Eh 2 g? nt]’l (O)P ﬁj&oj% mﬁ 8:‘ example,
mlg?&ﬁﬁﬁ*’eﬂ? d:p?grg?eg C? %esugthef %Wl n%cr%na ’Ee)?gbs?elcc%ttﬁcbgrg ex%ac 3] a ing4to 72
nourg 2 s i O SR Pl ISR 8t (RIS D58 31 © FSher, o
pain G HICEFHHE O AT CE Y ESbISeblif &S SR i BB RSk g! vomiting. and
photesfizbie oziererfReiRoRFaTRY S sl Sratidxdtrdrte i ®ascorbic

: acmeawmpﬁmﬁﬁe@em@g@ﬁyﬁv@@ﬂwpﬁﬁgpwn in the art. For example, pain reflef
may e tmemeydditnathitieinsgtnaBbadinsoni oan cithl dejdbeliphetismriag 1. 2 ora
few GhiBride; Wemaikan rmehiiRfdetizenz éthontemichiiorite iphenplof headache
attzdasi/d OpbRaz yhaloahak: atlkyiparabe asisuctr asiwisthyl or propyl

paraben; catechol; resorcinol; cydohexanol; 3-pentanol; and
5. An-eeesalidonsmatesiar weight (less than about 10 residues)

polypeptelgs,dHieing e SHERAS MR DTN BRLALIRLETy, which refers to any
ant:dmgpgé{“%kQME%mgopmgr@xm &gnificantly) CGRP biologica! activity,
mciugl%ycy W&épéé%%%@% rﬁé@é@:g M§gagpalﬁ1§ Q!MP'Q%QM%MLE and/or elicitation
ofa C%a” 95 bm%t (Fe arginine, or Iysme 30 monosacch

Sﬁ%p gﬂti (?R > r‘%‘nongg Qr%]%g]cda I’? tga‘?nglfnodumn EQ ??dw ing characteristics: .
mannose

@ ol %%Ré’u%?ﬂobé“’é:" e nitSt Rl O%Se'%"r@"s%’ ng A “‘“3"“‘"‘959 Ber recsptr
e B S S TR R o e paras
mediElsth i 3R, %ﬂ/@erBPPToF?PcP%?Fé&QﬁE%%Eﬁt%?éthE‘é?\‘f‘r“f readache (8.

PLURONICS I'm or polyethylene_ glycol (PEG). Pharmaceutically

acceptable excipients are further described herein. 35The

anti-CGRP antagonist 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

The invention also provides kits for use in the instant methods.

Kits of the invention include one 400r more contalners comprlsmg

R T o NP N N o Y R TR T PR (Y A PR .
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Generation of anti-CGRP antibodies. To generate anti-CGRP

antibodies that have cross-species reactivity for rat and human

CGRP, mice were immunized with 25-100 pg of human a-CGRP

_or S-CGRP conjugated to KLH in-&8&juvant (50 pl per footpad, 100

pl total per mouse) at various intervals. - 50 - Immunization was
miggef)e @lypedormadasdeseribed (o) Gabtligeudk) 6GEP, 488Ss] production o
relcdAMiolchdeinadsisl 241R6:1 02 KenneySteted, e 3989 dtal., Clin. Scl. (Lond).
s0.H0RUNEs Methoflissbad 187 piaf: ansbsiiches Ki@bakoti98hutnd et al., Peptides
4 @ggq’uzzgdl@ggy Appl. Immunol. 89:128-135. Mice were first

'mr%“i’ 4?@&9@“5’5%9&&&1%%@5&&5?&( dSRCERRGPIHAARLS corp
and}or 5 wnstream p @1 Cypsrrnngc! r%’t@;ﬁ@éﬂéh&(ﬁ%ﬁﬁ%ﬁ%%&%ﬁm the anti-

immu mze wi gsomz ank glwe ant(—@éRF antagonist
for

CGFFﬁ %‘}:ﬁaﬁ?g? § am‘t}édﬁ iZectV Z’ﬁ;‘n ']%i?ﬁan a-C c
ol A e DL el S gl (LR e
=g BiAp IR FRUMU SR LD ARTE TR e“t*ﬁr* dly TS e o
the SeeBid ﬁwmﬁlﬁawf@rﬁww&aﬁ'ﬁﬁr%%?ﬁzﬁﬁ wall 5%&?1%?%@8@%%& 315 ant-CeR?
antegepiiardecy CORPCCENE apbertey i pFe £PR 2T8hHeR ater,
antlboeititirs ursfidntisaerens g SA ST ORIPSFTRTARIZEBIHERAS: poydon
antipeiformiscyitho @8 pgect. thiebpesstiféetat B CGRPIKIHPR Friikodigs. bispeciic
antigtaiys, aftecdhedhydni@urmemzation (Fivahboostterddyserfontaieticomprising
an awlithal kR0 &) dlalenae pitdei(y atasteRRb3Red ays aaftehahenfiiethconfiguration
of HEFRHNZAIN. molecRIRNCSHIRS NG enpainachfonaithe inamuiize sheciicity,

: inclﬁW@MﬁH%ani&hamﬁﬁemﬂﬁ’mad(ée&l&ﬂk&&@H@ @fa_ﬂt&bﬁieWEhH covalently
| modQBEHRYIED e‘fﬂ%%éggma;- Reyhrids nvese BatgeREbIntQRRdNeg thimers or

umBlﬁL%%A{bBM M containing 20% horse serum and

qxaloacetg\t§ #%@YQJ%HE‘E&I&B Qﬁk@%é‘?aﬂﬂ%}é a monocional antibody. in some
ot ARSI A oReH Iy ag' %%%l?ze%omvsvoaﬁe Q%QMEQQ fl8nsoody 15

hurrﬁ;ile I\W%:I?n bodtment amét%g{ arbar?arg?srtsa%t%egy 18 a 33{ Eas é g}ll.ued herein).

uperna an S O S were screene

e A e e e e Tl
two \;vpac? d?iﬁeﬁ‘(ﬁnﬂ‘r EI agge%&?ﬁ%egté (%ﬁﬁ %Ei)ﬁ% SB?gtébo y G1 Rr va an*i of G1 shown in
Tebit Bnde B aeh fBeRTEREd ey CaRTireeTras §8W8%8°65§8%| G, armino acid
seqpfist BieingRto MemyHeaRd—a CRPITSIHR th&FCh At iZatiBR 2mine =
seqheege teriiibiotieyaRblccherastedtCisuR & SRBWMNSEbw 20in Tables

2 anddeRukifivation Hndriaby frempireh & prafiisfagoreM et Gyl @s @ constant

 regi@ntibioeiesnselegtely fontfdetdned hardrctani zatio arvedioqyisrified-nemnt region is

modBlepasnaiants micybridemal quitereswsingarewinpisdfinityo. PCT/GBSS/01441;
andBhIRMBALALaPRoT RE. Sepesnatantawerdeettiir ateshitoptdipTidte a human
heaUREHNGERNISWRT eihendoadnd ¢Q thewiniinibnsoleurwedv abSeteett (amine

' acid QMBS BloscioneRs finkt a2 %42 c0ulibrataamith 28 Sotes13-2604. 1n

somQ QngsdT@%tgﬁgglM ygﬂ&%@@@&@t&’r‘ﬂ@gém ‘H@l@éﬁ%‘ﬂﬁ:ﬁe@&”g\ﬁ‘g imutaiions:

]§§L2gg % %Hpg’qﬁ%élv 9}@1&!“&? grﬁ%mnég?s ”HJQ/ éoﬁgﬁ%ﬁﬂ%mlated for N-
hnke'g h%ycd alj[le%B l-[f?\eel’ g ﬁéeem%nél §‘U r?ﬁégv %gﬁs%v%u%%g@e%r% h%oé%%:ed for Ndinked
g‘}wsﬁﬁgi?ﬂ mlﬁ l?g th ﬁeg osa%rbo vV goar?cgg%n ra S'Ohjg S rm andfor flanidng
e R e ORI Bory S

embeamf@tsﬁamvw@ﬁéfﬁ*@wr%%%ﬁﬁ&w%%&ﬂm‘% th %?u |f°“3"a“f reaten may

antibodies using immunopure Fab kit (Pierce 30 # 44885) and
purified by flow through protein A chromatography following
manufacturer instructions. Concentrations were determined by
ELISA and/or SOS-PAGE electrophoresis using a standard Fab of
known concentration (determined by amino acid analysis), and by
A280 using 100=0.6 mg/ml (or theoretical equivalent based on the
amino acid sequence). Affinity determination of the Fabs. Affinities
of the anti-CGRP monoclonal antibodies were 35 determined at
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35 - 52 - Table 2. Characteristics of the anti-CGRP monoclonal
antibodies' binding to human a-CGRP and their antagonist activity
Antibodies Kr, to human a- CORP at 25C (nM) Ko to human a-

- CORP at 37C (nM) Cell-based blocking human a-CGRP binding to
its receptor at 25C (measured by cANIP activation ICoo (nM

be Q&Hﬂé@;@aﬁﬂ@ﬁ)\lﬁsﬁl@ Giytrepm iR RRnsWas R ip igaasdylation def cient host
pbinding assa 7E9 1.0 0.9 Yes 2.5 886 1.1 R Yes 4.0 10A8 2.1 3.0

cell;

Yes‘fﬂec!aiz&?r;'g]af?fn@y \Ekélj c¥ gr?aﬁti—%ﬂ':@f‘ %n%n‘lganﬁbody to CGRP {such as human a-CGRP)
can be about 0.02 to about 200 nM. In some embodiments, the binding affinity is any of about 200 nif,
about 100 niid, about 50 nlvi, about 10 nid, about 1 nh, about 560 pid, about 100 pM, about 60 pid, aboul
50 pM, about 20 pM., about 15 pM, about 10 pM, about 5 pM, or about 2 pM. In somaz embodimants, the
binding affinity is jess than ahy of about 250 ni, about 200 nM, about 100 niv, about 50 nM, about 10 nM,
about 1 nit, about 500 pM, about 100 phl, or about 50 pi.

One way of determining binding affinity of antibodies to CGRP is by measuring binding affinity of
monofunctional Fab fragments of the antibody. To obtain monofunctional Fab fragments, an antibody (for
example, 1gG) can be cleaved with papain or expressed recombinantly. The affinity of an anti-CGRP Fab
fragment of an antibody can be determined by surface plasmon resonance (Blacore3000™ surface
plastmon resonance (SPR) system, Blacore, INC, Plscataway NJ) equipped with pre-immobilized
streptavidin sensor chips {(SA) using HBS-EP running buffer (0.01M HEPES, pH 7.4, 0.15 NaCi, 3mM
EDTA, 0.005% viv Surfactant P20). Biotinylated human CGRP (or any other CGRP) can be dilufed info
HBS-EP buffer to a concentration of jess than 0.5 ug/mb and injected across the individual chip channels
using variable contact times, to achieve two ranges of antigen density, either 50-200 response units (RU)
for detailed kinetic studies or 800-1,000 RU for screening assays. Regeneration studies have shown that
25mM NaGH i 25% viv ethano! effectively removes the bound Fab while keeping the activity of CGRP on
the chip for over 200 injections. Typically, serial dilutions (spanning concentrations of 0.1-10x estimated
Kp) of purified Fab samples are injected for 1 min at 100 pk/minute and dissociation times of up to 2 hours
are allowed. The concentrations of the Fab proteing are determined by ELISA andlor SDS-PAGE
electrophoresis usirig & Fab of known concent%ation {as determined by amino acid anaiysis) as é
standard. Kinefic association rates (Ky,) and dissociation rates (key) are obtained simultaneously by fitting
fhe data globally to a 1:1 Langmuir binding mode! (Karlsson, R. Roos, H. Fagerstam, L. Petersson, B,
(1994). Methods Enzymology 6. §9-110) using the BlAevaluation program. Equilibtium dissociation
constant (Kp) values are calculated as Kew/Ken. This protocol is suitabie for use in delermining binding
affinity of an antibody to any CGRP, including human CGRP, CGRP of another mammalian (such as
mouse CGRP, rat CBRP, primate CGRP), as well as different forms of CGRP (such as ¢ and § form}.
Binding affinity of an antibody is generally measured &t 25°C, but can alsc be measured at 37°C,

The anti-CGRP antagonist antibodies may ba made by any method known in the art. The route
and schedule of knmunization of the -host animal are generally in keeping with established and
conventional technigues for antibody stimulation and production, as further described herein. General
tachniques for production of human and mouse antibodies are known in the art and are described herein.

it is contemplatad that any mammalian subject including humans or antibody producing celis
therefrom can be manipuiated io serve as the basls for production of mammalian, including human,
hybridoma cell iines. Typically, the host animal is inocuiated iniraperitopeally, intramuscularly, oraliy,
subcutaneously, intrapiantar, andfor infradermally with an amount of immunogen, inciuding as describad

herein.
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Yes 12.9 4901 61 139 Yes 58 14E10 80 179 Yes n d. 988 85 183
Nond.3C294 379 Nond. 14A9 148 581 No n d 605 210 647 No -

n.d: C5 296
’ -28 -

Hybtidomas can be prepared from the lymphocytes and immortalized myeioma cells using the
general somatic call hybridization technique of Kehler, B. and Milstein, C. (1975) Nature 266:485-497 or
as modiied by Buck, . W., et al,, In Vitro, 18;377-381 (1882). Available myeloma lines, including but not
fimited to X63-Ag8.653 and those from the Salk Institute, _Cell Distribution Center, San Diggo, Calif,, USA,
may be used in the hybridization. Generally, the technigue involves fusing myeloma cells and lymphaid
cells using = fusogen such as polyethylena glycol, or by electrical means well known 1o those skilled in the
arf, Affer fhe fusion, the cells are separated from the fusion medium and grown in a sslective growth
meadium, such as hypoxanthine-aminopterin-thymidine (HAT) medium, fo eliminate unhybridized parent
cells. Any of the meadia described herain, supplemanted with or without serum, can be used for cituring
hybridomas that secrete monocional anfibodies, As another alternative fo the celf fusion technique, EBV
immortalized B cells may be used fo produce the anti-CGRP monoclonatl antibodies of the subject
invention. The hybridomas are expanded and subcloned, i desired, and supernatants are assayed for
antiimmuncgen activity by conventional immunoassay procedures (e.g., radioimmuncassay, enzyme
immunoassay, or fluorescence immunoassay}.

Hybridomas that may be used as source of antibodies encompass all derivatives, progeny cells of
the parent hybridomas that produce monocional antibodies specific for CGRP, or a portion thereof.,

Hybridomas that produce such antibodies may be grown in vitro or in vivo using known
procedures. Tne monocional anlibodies may be isoclated from the culture media or body fluids, by
conventional immunoglebulin purification procedures such as ammonium suifate precipitstion, gel
electrophoresis, dialysis, chromatography, and Uitrafiltration, if desired. Undesived activity i present, can
be removed, for exampie, b'y running the preparation over adsorbents made of the immunogen attached
to 2 solid phase and eluting or releasing the desired antibodies off the immunegen. Immunization of a
host animal with 2 human CGRP, or a fragment cantaining the target amino acid sequence con}ugatéd o
a protein that is immunogenic in the species io be immunized, e.g., keyhoie limpet hemocyanin, serum
albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a bifunctional or derivatizing agent, for
example maleimidobenzoy! sulfosuccinimide ester (conjugation through cysteine residues) N-
hydroxysuccénimidé {through Iysir{e residues), glutaradehyde, succinic anhydride, SOCI2, or RIN=C=NR,
where R and R1 are different alkyl 'groups, can vield a population 'pf antibodies (e.g., monocional

anfibodies).

If desired, the ani-CGRP antagonist antibody {monoclonal or polycional) of interest may be
sequenced and the polynuclsotide seguence may then be cloned Info a vector for expression or
propagation. The sequence encoding the antibody of interest may be maintained in vector in a host call
and the host cell can then be expanded and frozen for future use. In an allemative, the polynucleotide
sequence may be used for genetic manipulation to “humanize” the artibody or fo improve the affinity, or
oiher characteristics of the aniibody, For example, the constant regiori may be engineered to more
resembie human constant regions to avoid immune response if the antibody is used in clinical trials and
fregtments in humans. it may be desirable to genetically manipulate the antibody seguence to obieln
greater affinity to CGRP and greater efficacy In inhibiting CGRP. 1t will be apparent to one of -sk?il in the
art that one or more polynucleotide changes ¢an be made to the anti-CGRP antagonist antibody and stil

maintain its binding ability to GGRP,
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652 No-nd. Note: Antibody 4901 is commercially
available(Sigma, Product No. 5n.d. = not determined Table 3.
Characteristics of the anti-CGRP monoclonal antibodies' binding
to rat a-CGRP and antagonist acti¥ity Antibodies Ko to rat
ct-_CGRP at 37C (nM) Cell-basedblockingof binding of rat a-CGRP
 to iterecepiona-RbEimensures byl ativatiofpse are: (1) determining the
uoboyivehlorkinginsaphenays-neraaseay4afbd i es! YesyESble domains

@) VRS aBRiZ54nMecN 0cBGBcidRg YimBn ke b egor @suse during the

hum&gﬁ% ér%éegél?&} the actual humanizing methodologies/techniques and (4) the transfection and
expression of the humanized aniibody. See, for axample, U8, Patent Nos, 4,816,567, 5,807,715
5,866,662, 6,331,415, 5,530, 101: 5,893,761; 5,683,762; 5,585,088; and 6,180,370.

A number of “numanized” antibody molecules compiising an antigen-binding site derived from a
non-human immunoglobulin have been described, including chimeric antihodies having radent or moedified
rodent V regions and their associzted complementarity determining regions {CDRs) fused to human
constant domains. See, for exampls, Winter et al. Nature 349:293-299 (1991}, Lobuglic st al. Proc. Nat.
Acad. Sci. USA 86:4220-4224 (1989), Shaw et al. J Immunol. 138:4534-4538 ‘(198?’), and Brown et al.
Cancer Res, 47:3577-3583 (1987). Other references describe rodent CDRs grafted info a hurman
supporting: framework region (FR) prior to fusion with an appropriate human anfibody constant domain,
See, for example, Riechmann et al. Nature 332:323-327 (1988), Verhoayen et al. Sciance 239:1534-1536
(1988), and Jones et al. Nature 321:522-525 (1986). Another reference describes rodent CDORs
supported by recombinantly veneered rodent framework regions. See, for example, European Patent
Publication No. 0519586, These “humanized” molecules ‘are designed to minimize unwanted.
immunological response foward rodent ant-human antibedy molecules which limits the duration and
effectiveness of therapeutic applications of those moieties in human reciplents, For example, the antibody
constant region can be engineered such that it is immunologically inert {e.g., doss not trigger complement
lysis). See, e.g. PCT Publication No. PCT/GB28/01441; UK Patent Appilication No, 9809951.8, Other
methods of humanizing antibcdies that may also be utilized are disclosed by Daugherty et al., Nucl. Acids
Res. 19:2471-2476 (1991) and in U.S, Patent Nos. 6,180,377; 6,054,287, 5,997,887, 5866692
5,210,674 and 6,350,881; and in PCT Publication No. WO 01/27180.

In yet ancther alternative, fully human antibodies may be obtained by using commercially
availzble mice that have been engineered to express specific human immuneglobuiin - proteins.
Transgenic animais that are designed to produce a more desirable (e.g., fuily human antibodies) or more
robust immune response may alsc be used for generation of humanized or human aritibodies. Examples
of such technology are Xenomouse ™ from Abgenix, Inc. (Fremont, CA} and HumMAb-Mouse® and TC
Mouse™ from Medaray, inc. {Princeton, NJ).

in an alternative, antibodies may be made recombinantly and expressed using any method known
in the art. In another alternative, antibodies may be made recombinantly by phage display technology.
Ses, for example, U.8. Patent Nos, 5,565,332, 5,580,717, 5,733,743, and 6,265,150; and Winter et al,,
Annu. Rev. Immunol. 12:433-455 (1694). Alternatively, the phage display technology (McCafferty et al., '

‘Nature 348:552-553 (1930)) can be used to produce human aniibodies and antibody fragments in vitro,

from immuncglobulin variabie {V) domain gene repertoires from unimmunized donars. According to this
technique, antibody V domain genes are clened in-frame into efther 2 major of rinor coat protein gene of
a filamentous bactericphage, such as M13 or fd, and displayed as functional antibody fragments on the
surface of the phage particle. Because the filamentous particle contains 2 single-stranded DNA copy of
the phage genome, selections based on the functional properties of the antibody also result in seiection of-
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n.d. 988 876 No n.d. 14E10 922 No n.d. 1302 > 1000 No n.d.

14A9 > 1000 No n.d. 605 > 1000 No n.d. 1 105 1 >1000 No n.d.

"n.d." indicates no test was performed for the antibody. 10 Table

4. Amino acid sequences of huma#fa-CGRP fragments (SEQ ID

NOS:15-40) and related peptides (SEQ ID NOS:41-47). All
the RERIICRSMAECHC-Sasminally:any datecbexeept SBEQ, |DING@S:36mB. some of e
pro;%%%@?‘% N Lol¢tipdicatepeinbapdtatinns. € QRE Aminaasidreview see, eg.,
JohSEAUBNGESER HAMND Badid (ffrburent Opinion in Struchural Biology 3:564-571 (1693).

: SeveAl’e(ﬂ: QI&I%VEE&B&%%%%&Q@W&NQ&EM%N&%&W 4..5Nature 362:624-628

{1991} isolated & diverse aray of anti-oxezolone antibodies from a smell random combinatorial library of V
genes derived from the spleens of immunized mice. A repertoirs of V genes from unimmunized human
donars can be constructed and antibodies to a diverse array of antigens (including seff-antigens) can be
isolated essentially following the techniques described by Mark et al., J. Mol. Biol, 222:581-597 (1991), or
Griffith et al., EMBO J. 12:725-734 (1963). In a natural immune response, antibody genes accumulate
mutations at a high rate {somatic hypermutation). Some of thg changes introduced will confer higher
afinity, and B cells displaying high-affinity surface Immunoglobulin are preferentially replicated and
differentiated during subsequent antigen challenge. This natural process can be mimicked by employing
the technique known as “chain shuffling.” Marks, et al,, Bio/Technot 10:779-783 {1982)). In this method,
the affinity of “primary” human antibodies obtained by phage display can be improved by sequentially
replacing the heavy and light chain V region genes with repertoires of naturally occurring variants
{repertoires) of V domain genes obtained from unimmunized donors. This fechnigue allows the
production of antibodies and antibedy fragments with affinities in the pM-nbt range. A strategy for making
very large phage antibody repertcires (also known as “the mother-of-ail libraries”y has been dascribed by

Vaterhouse et al., Nucl Acids Res, 21:2265-2266 (1993), Gene shuffiing can also be used to derive
human antivodies from rodent antibodies, where the htman antibody has stmilar affinities and specificities
to the starfing rodent aniibody. According to this method, which Is also referred to as “epitope imprinting”,
the- heavy or light chain V domain gene of rodent antibodies obtained by phage display technique is
replaced with a reperfoire of human V domain genes, creating rodent-hurnan chimeras. Selaction on
antigen results in isolation of human vatlable regions capable of restoring a functional antigen-binding
site, i.e., the epitope governs (imprints) the choice of pariner. When the procsss is repeated in order to
replace the remaining rodent V domain, a human antibody is obtained (see PCT Publication No. WO
93/05213, published April 1, 1983}, Unlike traditional humanization of rodent antibodies by CDR grafting,
this technigue provides completely human antibodies, which have no framework or CDR residues of
rodent origin. . 7

It is apparent that although the above discussion pertains o humanized antibodies, the general
principies discussed are applicabie to customizing antibodies for uss, for example, in dogs, cats, primate,
equines and bovines, It is further apparent that one or more aspects of humanizing an antibady described
herein may be combinad, e.g., CDR grafiing, framework mutation and CDOR mutation.

Antinodies may be made recombinantly by first isolating the antibodies and antibody preducing
cells from host animals, obfaining the gene sequence, and using the gene sequence to express the
antivody recombinantly in host cells {e.g., CHO cells). Ancther method which may be employed Is to
express the anfibody sequence in plants (e.g., tobacco) or fransgenic milk. Methods for expressing
antibodies recombinantly in plants or milk have been disclosed. See, for example, iﬁeei:ers, et al. Vacdine
19:2758 (2001); Lonberg, N. and D, Muszar int.Rev.immunol 13:65 (1985); and Pollock, et al., J Immunol



10

15

20

25

30

35

40

8-37 VTHRLAGLLSRSGGWKNNFVPTNVGSKAF 16 - 53 -

CORP - Amino acid sequence SEQ ID NO 19-37

SOC-VVKNNFVPTNVGSKAF 17 P29A (19-37)

SGGVVKNNFVATNVGSKAF 18 #35A (19-37)

SGGVVKKINFVPTNVGSAAF -S-GGVVKNNFVPTNVGSEAF 19
Met%s&%ﬁ?@@éﬁ?l%etm rﬁ&@@f@ﬁﬁ@éﬁw#ﬁm&v&'ﬁ NVGSRM AR chain, et

re K3n0d{(9+%7) SGGVVKNWFVPTNVGSQAF 22 F37A (19-37)

SGRMMENNE VR TNNGKA Aok R 283 BRANN MR TN araKA A3 4!l soring
(FA@Q@&Z also be employed to isolate antibodies that are specif ic for CGRP.
Exampﬁes of well-known carriers include polypropy]ene. potystyrene, polyethylene, dextran, nylon,
amylases, glass, natural and modified celluloses, polyacrylamides, agaroses and magnetite. The nature
of the carrier can be either soluble or insoluble for purposes of the invention. Those skified in the art will
xnow of other suitzble carrers for binding antibodies, or will be able io ascertain such, using routine
experimentation. In some embodiments, the carrier comprises a moiety that targets the myocardium,

DNA encoding the monoclonal antibodies is readily Isolated and sequenced using conventional
srocedurss {e.g., by using cligonucleotide probes ihat are capable of binding specifically to genes
encoding the heavy and light chains of the monocional antibodies). The hybridoma cells serve as a
preferred source of such DNA, Once isolated, the DNA may be placed inte expression vectors {such as
expression vactors disclosed in PCT Publication No. WO 87/04462), which are then fransfected into host
cells such as E. coli cells, simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do
not otherwise produce immunogiobulin protein, to obtain the synthesis of monocional antibodies in the
recombinant host cells. See, e.g., PCT Publication No. WO 87/04462. The DNA also may be modified,
for exampis, by substituting the coding sequence for human heavy and light chain constant domains in
place of the homolcgous murlne sequances, Morrison ef al.,, Proc. Nat. Acad. Sci. 81:6851 {1884), or by
covaiently joining to the immunogiobulin coding sequence all or part of the coding sequence for a non-
immunogiobulin polypeptide. in that manner, “chimeric” or "hybrid" antibodiés are prepared that have the
binding specificity of an ant-CGRP monocionat antibody herein. '

Anti-CGRP antagonist antibodies and polypeptides derived from antibodies can be identified or
characterized using methods known in the art, whereby reduction, amelioration, or neutralization of an
CGRP hiclogical activity is detected andfor measured, For example, anti-CGRP antagonist antibody can
also be identified by incubating a candidate ageht with CGRP and monitoring any one or more of the
following characteristics: (a) bind to CGRP; (b} biock CGRP from binding o its receptor{s); (c) block or
decrease CGRP receptor activation {including cAMP activation); (¢} inhibit CGRP biclogical activity or
downstream pathways mediated by CGRP signaling function; (e} prevent, ameliorate, or freat any aspect
of headache (e,g., migraine); {f) increase clearance of CGRP; and {g) Inhibit (reduce} CGRP synthesis,
production or release. In some embodiments, an ant-CGRP antagonist antibody or polypeplide is
identified by incubating a candidate agent with CGRP and monitoring binding andfor attendant reduction
or neutralization of a biological activity of CGRP. The binding assay may be pen‘ormed with purified
CGRP polypeptide(s), or with cells naturally expressing, or fransfecied to express, CGRP polypeptide(s).
In one embodiment, the binding assay is a competitive binding assay, where the abllity of a candidate
antibody to compete with a known anti-CGRP antagonist for CGRP binding is evaluated, The assay may
he performed in varous formats, including the ELISA format In other embodiments, an antl—CGRP '
antagonist antibody is identified by incubating a candidate agent with CGRP and monitoring kinding and
attendant inhibition of CGRP receptor activation expressed on the surface of a cell.
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NNFVPTNVGSKAF 25 F27A (25-37) NNAVPTNVGSKAF 26

V28A (25-37) NNFAPTNVGSKAF 27 P29A (25-37)

NNFVATNVGSKAF 28 130A (25-37) NNFVPANVGSKAF 29

N31A (25-37) NNFVPTAVGSKAF330 V32A (25-37)

NWFVPTNAGSKAF 31 033A (25-37) NNFVPTNVASKAF 32 534A

(25N NHEY RGN AF Bt BTAARTST pitHIERFPARINIAEE biyfohdy can be
furtmafcanpradd BHz YHIENY G Al Faol 13isCfa @ldeted biological activities. Alternatively,
bina&%@é@(%‘g\lmgdvg -E&‘e\éﬁﬁﬁd%tes directly. For example, CGRP promotes @ number of
measurable changes in responsive cells, These inciude, but are not limited to, stimulation of cAMP in the
celt (e.g., SK-N-MC ocells). Antagonist activity may also be measured using animal models, such as
measuring skin vasodilatation induced by stimulation of the rat saphenous nerve. Escoft st al., Br. J.
Pharmacal, 110: 772-776, 1693. Animal modeis of headaches (such as, migraine) may further be ussd
for testing efficacy of antagonist antibodies or polypeptides. Reuter, et al., Functional Neurology (15)
Suppl.3, 2000. Some of the methods for identifying and characterizing ant-CGRP antagonist antibody or
polypeptide are dascribad in detali in the Examples. -

" AMi-CGRP antagonist antibodies may be characterized using methads well known in the art. For
example, one method is to identify the epitope to which it binds, or “epitope mapping.” Therg are many
methods known in the art for mapping and characierizing the location of epitopes on proteins, inctuding
solving the crystal structure of an antibody-antigen complex, competition assays, gene fragment
expression assays, and synthetic peptide-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 Harbor, New York, 1998. In an additional example, epitope mapping can be used to determine the
seguence 1o which an ant-CGRP antagonist antibody binds. Epitope mapping is commercially available
frem various sources, for example, Pepscan Systems (Edelheriweg 15, 8219 PH Lelystad, The
Netherlands). The epitope can be a linear epitope, ie, containéd in a singie stretch of amine acids, or a
conformational epitope formed by & three-dimensional interaction of amino acids that may not necessarily
be contained in a single strefch. Peptides of varying lengths (e.g., at least 4-6 aminc acids keng) can be
isolated.or synthesized {e.g., recombinantly} and used for binding assays with an ant-CGRP antagonist
anfibody. In andther example, the epitope to which the anti-CGRP antagonist antibody binds can be
determined in @ systematic scresning by using overlapping peptides derived from the CGRP sequence
and determining binding by the ant-CGRP antagonist antibody. According to the gene fragment
expression assays, the open reading frame encoding CGRP is fragmented either randomiy or by specific
genetic constructions and the reactivity of the expressed frapments of CGRP with the antibody o be
tested Is determined. The gene fragments may, for example, be produced by PCR and then transcribed
and transtated into protein in vitro, in the presence of radioactive amino acids. The binding of the antibody
to the radioactively labeled CGRP fragments is then determined by immunoprecipitation and gel
electrophoresis, Certain epitopes can also be identified by using large libraries of randorn peptlide
sequences displayed on the surface of phage particles (phage libraries). Alternatively, a defined library of
overiapping peptide fragments can be tested for binding to the test antibody in simple binding assays. In
an additional example, mutagenesis of an antigen binding domain, domain swapping experiments and
alanine scanning mutagenesis can be parformed fo identify residues required, sufficient, and/or necessary
for epitope binding. For example, domain swapping experiments can be performed using a mutant CGRP
in which various fragments of the CGRP polypepiide have been replaced (swapped) with sequences from
a closely related, but antigenically distinct proteln {such as another member of the neurotrophin protein
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36 19-36-COOH SGGVVKNNFVETNIVGSKA 37 1-36-COOH
ACDTATCVTHRLAGLLSRSGGVVKNNFVPINVGSKA 38
1-19-COOH ACDTATCVTHRLAGLLSRS 39 1-13-COOH
ACDTATCVTHRLA 40 rat a (1-37¢33-
SCNTATCYTHRLAGLLSRSGGWKDNFVPTHVGSEAF 41 rat a
fami(}%,gkﬁ ZQS&@%M%QM%&ARM fo &5%3;4!23@]@11@&@0&733 )}f the parficufar CGRP
f{ag%%Tég\t}g@ E@Mg@&&@GMVKSNFVPINVGSKAF 43 ratp
(1-3@ a§o%er%;!;&\@_i'c_‘1m laL'é %%%@M@\{%QN&MB&#\Q%%F aﬂ'tfbody Is to

Hum n calcitonin (1-32 ) ) : o .
use i 5 ¥ ahtibodies known to bind fo the sams antigen, |.e., various fragments
of g%%g;%}-g%ﬂ%névif the ai»&%glgr;lt-al:ggm tT aé.!&gaqu:'?r\gs A%c? ﬁ‘tle_l garpng' nepitcpe as other
AR TR T R P A PR L U NR BT T RRIG SNTY 46 Human

ad m%aenwﬁc@[ -C@é’f used o direct expression of an ant-CGRF antagonist antibody. One

skllop RIS INHGRETY R SIMOERIRCRT eMRORL DI BRression of an exagenaus
pmt@N@WApﬁsqqsqb@@apaztﬂos. 6,436,008, 6,413,042; and §,376,471. Adminisiration of

exprassion vectors includes locai or systemic administration, including injection, oral adminisfrafion,
paricle gun or cathelerized administration, and topical administration. In another embodiment, the
expression vector is adminisiered direcily to the sympathetic trunk or ganglion, or into a coronary arery,
atrium, ventrical, or pericardium. ‘

Targeted delivery of therapeutic compositions containing an expression vector, or subgenomic
polynuclectides can aisc be used, Receptor—rhedéated DNA delivery techniques are described in, for
example, Findeis et al,, Trends Biotechnol. (1 993} 14:202: Chiou et al., Gene Therapeufics: Methods And
Apglications Of Direct Gene Transfer (JLA. Walff, ed.} (1984); Wu et al,, J. Biol. Chem. (1988) 263:621;
Wit et al., J. Biol, Cherh. {1994) 269:542; Zenke et al., Proc. Natl. Acad. Sci. USA (1880) 87:3685; Wi et
al,, J. Biol. Chem. (1991) 266:338. Therapeutic cofnposétions containing a paiynucleotide are administered
in @ range of about 100 ng to about 200 mg of DNA for local adminisiration in a gene therapy protoéoi.
Concentration ranges of about 500 ng to about 50 mg, about 1 ug to about 2 mg, about 5 pg to about 500
ug, and about 20 ug to about 106 ug of DNA can also be used during a gene therapy protocnol, The
therapeutic polynucleotides and polypeptides can be defivered using gene delivery vehicles. The gene
delivery vehicie can be of viral or non-viral origin (see generally, Jolly, Cancer Gene Therapy (1894) 1:51;
Kimura, Human Gene Tharapy (1854) 5:845; Connelly, Human Gene Therapy (1995) 1:185; and Kapiit,
Neture Genetics (1994} 5:148). Exprassion of such coding sequences can be induced using endogencus
mammalian or heterologous promoters. Expression of the coding sequence can be either constitutive or
regulated.

Viral-based vectors for delivery of a desired polynucteotide and expression in a desired cell are
well known in the art. Exemplary viral-basad vehicles inciude, but are not limited fo, recombinant
retroviruses (see, e.g., PCT Publication Nos. WO 90/07836;, WO 84/03822; WO 93/25698; WO 93/25234;
WO 83/11230; WO 93/10218; WO 81/02805; U.S. Patent Nos. 5, 216,740 and 4,777,127', GB Patent No.
2,200,651; and EP Patent Ne. 0 345 242), alphavirus-based vectors {e.g., Sindbis virus vectors, Semiiki
forest virus (ATCC VR-67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and
Venezuelan aquine encephalitis virus (ATCC VR-823; ATCC VR-1250; ATCC VR 1248; ATCC VR-632)),
and adeno-associated virus (AAY) vectors (see, e.g., PCT Publication Nos. WO 94/12649, WO 93/0376%;
WO 93/18191; WO 94/28938; WG 95/11584 and WO 95/00888). Administration of DNA linked to killed
adencovirus 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 fimited io,
polycationic condsnsad DNA linked or unlinked to killed adenqvinjs aione (see, e.g., Curigl, Hum. Gene
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Example 2: Screening of anti-CGRP antagonist antibodies using in
vitro assays. IVIurine anti-CGRP antibodies were further
screened for antagonist activity in vitro using cell based CAMP
activation assay and binding assay#5Antagonist activity measured
by cAIVIP assay. Five microliters of human or rat a-CGRP (final
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Radiongand binding assay. Binding assay was performed to

measure the IC50 of antii-CGRP antibody in blocking the CGRP

from binding to the receptor as described previously. Zimmermann

et al., Peptide's 16:421-4, 1995; Mallee et al., J. Biol. Chem.

277:14294-8, 2002. Membranes (25 pg) from SKN-MC cells were
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presence of antibody 4901 at different doses (1 mg/kg, 2.5 mg/kg;
5mg/kg, and 25 mg/kg) administered intravenously at 24 h before
the saphenous nerve stimulation. For experiments shown in
Figures 4A and 4B, saphenous nexe was exposed surgically
before antibody administration. The saphenous nerve of the right
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antibody 01 and its variants. ~ Amino acid sequences for the

heavy chain variable region and light chain variable region of anti-

35CGRP antibody 01 are shown in Figure 5. The following-

methods were used for expression and characterization of

antibody 01 and its variants. Expression vector used.

Expression of the Fab fragment of the antibodies was under

control of an IPTG inducible lacZ promoter similar to that

described in Barbas (2001) Phage display: a laboratory manual,
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1253); human growth hormone signal peptide (nucleotides

1899-1976); heavy chain variable region of 01 (nucleotides

1977-2621); human heavy chain IgG2 constant region containing

the following mutations: A330P33k4e 33308331 (amino acid

numbering with reference to the wildtype IgG2 sequence; see Eur.
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(Kr) = koo/k"). Affinities (Kt, values) 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 On particular, antibody Cl Fab binding to

human 0-CGRP on the chip at 25C), 35 affinities were obtained in

a two-part experiment. The protocol described above was used

with the following modifications. The association rate constant (Ic)
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5.78 x 105 3.63 x 1T" 0.063(4%, n=2)" Human p-CGRP 37 4.51 x

10" 6.98 x 10-b 0.155 Rat a-CGRP 25 5.08 x 104 6.18 x 10*6

1.22(12%, n=2)" Rat a-CGRP 37 1.55 x 10" 3.99 x 10T 2.57*

(Solution KO=10 (50% n=4)** Rat{3-CGRP 37 5.16 x 10" 7.85 x

10 0.152
This provides for great flexdbility in adjusting the mutual pmportioné of the three polypeptide fragments in
embodiments when unequal ratios of the three polypeptide chains used in the construction provide the
oplimum vyields. It is, however, possible to insert the coding sequences for two or all three polypeptide
chains in one expression vector when the expression of af least two polypeptide chains in equal ratios
results in high vislds or when the fatios are of no parficular significance. ‘

In one approach, the bispecific antibodles are composed of a hybrid immunoglobuiin heavy chain
with & first binding specificity in’ one arm, and a2 hybrid immunogiobulin heavy chain-light chain pair
(providing @ second binding specificity) in the ofher arm.  This asymmetric structure, with an
immunoglobulin light chain in only one half of the bispecific molecule, facilitates the separation of the
desired bispecific compound from unwanted immunoglobulin chain combinations. This approach is

_described in PCT Publication No. WQ 94/04890, published March 3, 1994.

Heteroconjugate anfibodies, comprising two covalently joined antibodies, are also within the
scope of the invention. Such antibodies have been used to target immune system cells to unwanted celis
(U.8, Patent No. 4,576,980}, and for ireatment of HIV infection (PCT application. publication Nos, WO
91/00380 and WO 82/200373; EP 03089). Heteroconjugate antibodies may be made using any
convenient-crossmﬁnking methods. Suitable cross-linking agents and techniques are well known in the arf,
and are described in U.S. Patent No. 4,678,980,

Chimeric or hybrid antibodies also may be prepared in vitro using known methods of synthetic
protein chemistry, incliding those invelving cross-linking agents. For example, immunotoxins may be
constructed using a disulfide exchange reacfion or by forming a thioether bond. Examples of sultable
reagents for this purpose include iminothiolate ang methyl-4-mercapiobutyrimidate.

Humanized antibody comprising one or more CDRs of antibody G1 or its variants shown in Table
8, or ohe ar more CDRs derived from antibody G1 o its variants shown in Table 5 can be made using' any
methods known in the art. For exampls, four general steps may be used {o humanize a monocional
antibody. ' '

The invention encompasses modifications fo aniibody G1 or its varants shown in Table 8,
including functionally equivalent antibodies which do not significantly aifect their properties and variants
which have enhanced or decreased aciivity and/or affinity. For example, the amino acid sequence of
antibody G1 or its variants shown in Table 6 may be mutated o obtain an antibody with the desired
binding affinity fo CGRP. Modification of polypeptides is routine practice in the art and need not be
described in detail herein. Modification of polypeptides is exempiified in the Examples. Examples of
medified polypeptides include polypeptides with conservative substitutions of amino acid residues, one or
more daletions or additions of amino acids which do not significantly delsteriously change the functional

. activity, or Use of chernical analogs.

Amino acid sequence insertions include armino- and/or carboxyi-terminal fusions ranging in fength
from one residue to polypeptides containing 2 hundred or more residues, as well as intraseguence
insertions of single or mulliple amino acid residues. Examples of ferminal insertions include an antibody
with an N-terminal methiony! residue or the antibody fused to an epitope tag. Other insertional variants of
the antibody molecule include the fusion to the N~ or C-terminus of the antibody of an enzyme or a

polypeplide which increases the serum half-life of the antibody.
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ERMINfERS113[99x10 '25%F63 x10- aifmainM KD 0.063 IBIS
M2 VialHiNEMI A100U=1.10x10 1[#Bx10
) Hig {H) Arg Asn; Gin; Lys; Arg
lle () Leu Leu; Val; Met; Ala; Phe;
Norleugine
Leu (L) fle Norleucine; lle; Val; Mat; Ala;
Phe
Lys (K} Arg Arg; Gin; Asn
Met (M) Leu Leu; Phe; lle
Phe (M Tyr Ley; Vat; lie; Ala; Tyr
Pro (F} Ala Ala
Ser (8} Thr Thr
Thr (1) Ser Ser
Trp (W) Tyr Tyr; Phe
Tyr (Y} Phe Trp; Phe; Thr, Ser
Va ) Teu e, Lew: Mist Phe; Ala:

Norfeucine

Substantial modifications in the biological properties of the antibody are accomplished by
selecting subsfitutions that differ significantly in their effect on maintaining () the struciure of the
polypeplide backbone in the area of the substitution, for example, as a sheet or helical conformation, {b)
the charge or hydrophobicity of themo}ecuié at the targst site, or (¢) the bulk of the side chain. Naturally
oocurring residues are divided info groups based on common side-chain properties: -
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(1) Non-polar: Norleusins, Met, Ala, Val, Leu, lle;

(2) Polar without charge: Cys, Ser, Thr, Asn, Gly

{3) Acidic {negatively charged): Asp, Glu;

{4} Basic (positively charged): Lys, Arg;

{5} Residues that influence chain orientation: Gly, Pro; and

{6) Aromatic: Trp, Tyr, Phe, His. .

Non-conservative substitutions are made by exchanging a member of one of these classes for
another class.

Any cystelne residue not involved in maintzining the proper conformation of the antivody alse may
be substituted, generally with serine, to improve the oxidative stability of the molecule and prevent
aberrant cross-inking. Conversely, cysteine bond(s) may be added to the antibody fo improve its stability,
particularly where the antibody is an antibody fragment such as an Fv fragment ‘

Amino acid modifications can range from changing or modifying ong or more amino acids o
complete redesign of a region, such as the variable region. . Changes in the variable region can alter
binding afiinity and/or specificity.  in some embodiments, no more than one to five conservative amino
acid subsiitutions are made within a CDR domain. In other embodiments, no more than one to three
conservative amino acid substitutions are made within @ CDR domain. In sti[l. other embodiments, the
CDR domain is CDR H3 and/or CDR L3, '

_ Modifications éisc include glycosylated and nonglycosyiated polypeptides, as well as polypeptides
with other post-transtational modifications, such as, for example, glycosylation with different sugars,
acetylation, ang phosphorylation. Antibodies are giycosylated at conserved positions in thelr constant
raffons {Jefferis and Lund, 1887, Chsm. Immunol 85:111-128; Wright and Morrison, 1897, TIbTECH
15:26-32). The oligosacéharide side chains of the immuhoglobuiins affect the proiein’s function (Boyd i
al, 1886, Mol Immuncl. 32:1311-1318; Wittwe and Howard, 1990, Biochem. 26:4175-4180) and the
intramolecular interaction betwsen portions of the glycoprotein, which can affect the conformation and
presanted thres-dimensional surface of the glycoprotein (Hefferis and Lund, supra; Wyss and Wagner,
1998, Current Opin. Biotech. 7:408-418). Oligosaccharides may also serve fo target a given glycoprotein
to certain molecules based upon specific recognition structures. Glycosyiation of antibodies-has aiso been
reported to affect antibody-dependent celldar oytoloxicity (ADCC).  In parficuiar, CHO cells with
tetracﬁycline—reguiated expression of  B(14)-N-acetylglucosaminyliransferase il (GnTH), =
glycosyltransferase catalyzing formation of bisecting GlcNAc, was reperted fo have improved ADCC
activity (Umana et al., 1999, Mature Biotech. 17:176-180).

Glycosylation of antibodies is fypically either N-iinked or O-linked. N-finked refers o the
attachment of the carbohydrate moiety to the side chain of an asparagine residue. The fripeptide
sequences asparagine-X-serine, asparagine-X-threonine, and asparagine-X-cystelne, where X is any
armino acid except proling, are the recognition sequences for enzymatic attachment of the carbohydrate
maiety to the asparagine side chain. Thus, the presence of either of these tripeplide sequences n a
polypeptide creates a potential glycosyiation site. C-linked glycosylation refers fo the aftachment of one
of the sugars N-acetyigalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly sering
or threonine, although 5-hydroxyprofine or -hydroxylysing may also be used. :
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7.35x10' 40.8 3.22x10- 0.20 MS MY M8 IlllIMIlIla L99N 7.84x10"'

43,6 1.33x10'0.83 L99N A100C 9.18x10'51.0 '
40 -

Addition of glycosylation sites to the antibody is conveniently accomplished by altering the amino
acid sequence such that it contains one or more of the above-described tripeptide sequences {for N-finked
glycosylation sites). The alteration may also be made by the addition of, or substitution by, one or more
serine or threonine residues to the sequence of the original antibody (for O-linked glycosyiztion sites).

The glycosylation paltem of antibodies may also be altered without altering the underlying
nucleotide secuence. Glycosylation largely depends on the host cell used. fo express the anibody.
Since the csll fype used for expression of recombinant glycoproteins, e.g. antibodies, as potential
therapeutics is rarely the native cell, variations in the glycosylation pattern of the antibodies can be
expected (see, e.g. Hee'et al,, 1887, J. Biol. Chem. 272:8062-8070).

In addition to the choice of host 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 pattern
achieved in a particular host organism including introducing or overexpressing certain enzymes involved -
in oligesaccharide production (U. §. Patent Nos. 5,047,335; 5,510,261 and 5.278,299). Glycosylation, o
certain types of giycosylation, can be enzymatically removed from the glycoprotein, for example using

‘enciogiycosidase H (Endc H), N-giycosidese F, endogiycosidase F1, endoglycosidase F2,

endoglycosidase F3. in aéditian, the resombinant host cell can be genetically engineersed to be defective
in processing certain types of polysaccharides. These and simitar techniques are well known in the art.

Other methods of modification include using coupling technigues known in the art, including, but -
not limited to, enzymatic means, oxidative subsiitution and chelation. Modifications can be used, for
example, for attachment of labels for immunoassay. Modified G1 poiypeplides are made using
estabiished procedures in the art and can be soreened using standard assays known in the art, some of
which are described below and in the Examples. A

In some embodiments of the invention, the antibody comprises a modified constant region, such
as a constant region that is Immunologically inert or parfially inert, e.g., does not trigger complement
meadiated lysis, does not stimulate antibody-dependent cell mediated cytotoxicity (ADCC), or does hot
activate microglia; or have reduced aclivities (compared io the unmodified antibody) in any one or more of
the following: triggering complement mediated lysis, stimulating antibody-dependent cell mediated
cytotaxicity (ADCC), or activating microglia. Different modifications of the constant region may be used o
achieve optimal level andjor combination of effector funchions. See, for example, Morgan et al,
immunology 86:318-324 (1985); Lund et al,, J. immunociogy 157.4963-8 157,4963-4969 (1998}, 1dusogie
et al, J. Immunology 164:4178-4184 (2000); Tac ef al, J. Immunology 143 2505-2601 (1989} and
Jefferis ef al,, Immunoiogical Reviews 163:58-78 (1988). In some embodiments, the constant region is
modified as described in Eur, J. Immunol. (1998) 29:2613-2624; PCT Application No. PCT/GB89/01441;

* andfor UK Patent Application No. 8808851.8 . in other embodiments, the antibody comprises a human

heavy chain 1gG2 constant region comprising the following mutations: A330P331 to 83308331 (amino
acid numbering with reference to the wildtype igG2 sequence). Eur. J. Immunol. (1898) 20:2613-2624. In
stil other embodiments, the constant region is aglycosylated for N-linked ~glycosylation. in some
embodimenis, the constant region is agiycosylaied for N-finked 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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constent region. For exaraple, N-glycosvlation site N297 may be mutated to A, Q K, or H. See, Tao et
al.,, J. immunology 143 25952601 (1988} and Jefferis et al.,, Immunological Reviews 183:58-76 (1098).
In some embodiments, the constant ragion is aglycosylated for N-linked glycosylation. The constant
region may be aglycosyiated for N-linked glycosylation enzymaticaily (such as removing carbohydrate by
snzyme PNGase), or by expression in a glycosyiation deficient host cell. '

Other antibody modifications include antibodies that have been modified as described in PCT
Publication No. WO 99/58572, published November 18, 1999, These antibodles comprise, in additionfo a
binding domain directed at the target molecule, an effector domain having an amino acid sequence
suhstantially hornologous to all or part of a constant domain of a human immunoglobulin haavy chain,
These antibodies are capable of binding the target molecule without triggering significant complement
dependent lysis, or celi-mediated destruction of the target. In 'some embodiments, the effector dotnain: is
capable of specifically hinding FoRn andfor FoyRllh. These are typically based on chimeric domains
detived from two or more human immunoglobuiin heavy chain Cn2 domains. Antibodiss modified in this
manner are particuiarly suitable for use in chronic antibody therapy, to aveid inflammatory and other

" adverse reactions {o conventional antibody therapy.

The invention includes affinily matured embodiments, For example, afinity matured antibodies
gan be produced by procsdures known in the art (Marks et al, 1892, Bio/Technology, 10:779-783;
Barbas et al, 1984, Proc Nat. Acad. Sci, USA 91:3808-3813; Schier et al., 1885, Gene, 160:147-165;
Yelton et al., 1985, J. Immunol, 155:1994—2004; Jackson et al, 1985, J. Immunck, 154(7):3310-8;
Hawkins et &, 1922, J. Mol. Biol., 2256:888-888; and WQ2004/058184).

The foliowing methcds may be used for adjusting the affinity of an antibody and for characterizing
a CDR. One way of characterizing 2 CDR of an antibody and/or altering (such as Improving) the binding

“affinity of & polypeptids, such as an antibody, termed “library scanning mutagenasis”". Generally, ibrary

scanning mutagenesis works as foliows. One or more amino acid positions in the COR are replaced with
two or more (such as 3, 4, 5,8, 7, 8, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20} amino acids using art
recognized methods. This generates small libraries of clones (in some embodiments, one for every amino
acld position that is analyzed), each with & complexity of two or more members (if two or more amino
acids are substituted at every position). Generally, the library also includes a clone comprising 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 target polypeptide (or
other binding target), and candidates with increased, the same, decreased or no binding are identified.
Methods for determining binding affinity are weli-known in the arl. Binding affinity may be de{ermined
using Biacore surface plasmon resonance analysis, which detects differences in binding afinity of about
2-foid or greater. Biacore is particularly useful when the stariing antfbody already binds with a relatively
high affinity, for example a Kp of about 10 nl or fower. Screening using Blacore surface piasmon
resonance is described in the Examples, herein.

Binding affinity may be determined using Kinexa Biocensor, scintilation proximity assays, ELISA,
ORIGEN immunoassay (IGEN), fiuorescence quenching, fluorescence transfer, andfor veast display.
Binding affinity may also be screensd 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 amine acids using art recognized mutagenesls methads (some of which
are described herein), This generates small iibrares of clones (in some embodiments, one for every
amino acid position that is analyzed), each with a complexity of 20 members {if all 20 amino acids are
substituted at every position).

in some embodiments, the Hbrary to be scresned comprises substitutions in two or more
positions, which may be in the sams CDR or in twe or more CDRs, Thus, the library may comprise
substitutions In two or more positions in one CDR. The fibrary may comprise substitution in two or mare
positions In two or more CORs. The library may cormprise substitution in 3, 4, 5, or more positions, said
posiiions found In two, three, four, five or six CDRs. The substituion may be prepared using low
radundancy codons. Ses, e.g., Table 2 of Balint et al. , (1993) Gene 137(1):108-18).

The CDR may be CDRH3 and/or CDRL3. The CDR may be one or more of CDRL1, CDRL2,
CDRL3, CDRH1, CDRH2, andfor CBRH3. The CDR may be a Kabat CDR, a Chothia CDR, or an
extended CDR. .

Candidates with Improved binding may be seguenced, thereby identifying 2 CDR substitution
mutant which results In improved affinity (alse termed an "improved” substifution). Candidates that bind

™ay aiso be sequenced, thereby identifying a COR substitution which retains binding.

Multiple rounds of screening may be conducted. For example, candidates (each comprising an
amine acld substitution at one of more position of one or maore CDR) with improved binding are aiso
useful for the design of a second library centaining af least the original and substituted amino acid at each
improved CDR position (e, amino acid position in the CDR at which a substitufion mutant showed
fmproved binding). Preparation, and screening or selection of this library is discussed further below.

Library scanning mutagenesis also provides a means for characterizing a CDR, in so far as tﬁe
fraquency of clones with improved binding, the same binding, detreased binding or no binding also
provide information reliating i the importance of each amino acid position for the stability of the antibody-
antigen complex. For example, i & position of the CDR retains binding when changed to all 20 amino
acids, that position is identified as a position that is uniikely to be required for antigen binding.
Conversely, if a position of CDR retains binding in only a small percentage of substitufions, that position is
identified as a position that is important to CDR function. Thus, the library scanning mutagenesis
methods generate information regarding positions in the CDRs hat can be changed o many different
amino acids {including all 20 amine acids), and positions in the CDRs which cannot be changed or which
can only be changed to a few aminc acids.

Candidates with improved affinity may be combined in & second fibrary, which includes the
improved amino acid, the original amino acld at that position, and may further include additional
substitutions at that position, depending on the complexity of the library that is desired, or permitted using
the desired screening or selection method. In addition, if desired, adjacent amino acid position can be
rancomized fo at least two or more amino acids. Rendomization of adjacent amine acids may permit
additional conformational flexibility in the mutant CDR, which may in fum, permit or facilitate the
infroduction of a larger number of improving mutations. The fibrary may alse 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 known in the art, including screening using Biacore surface plasmon
resonance analysis, and selection using any method known in the art for selection, inciuding phage
display, yeast display, and ribosome dispiay.

The invention aiso encompasses fusion profains comprising ohe or more fagments or ragions
from the antbodies {such as G1) or pelypeptides of this invention. in one embodiment, a fusion
polypeptide is provided that comprises at ileast 10 contiguous amino acids of the variable light ehain
region shown in SEQ ID NO:2 (Figure 5) andfor at least 10 amino acids of the variable heavy chain region
shown in SEQ ID NO:1 (Figure 5). In other embodiments, a fusion polypeptide is provided that comprises
at least about 10, at least abouf 15, at least about 20, at least about 25, or at least about 30 contiguous
armino acids of the variable light chain region shown in SEQ 1D NO:2 (Figure 5) and/or at least about 10,
at ieast about 45, at least about 20, at least about 25, or at least about 30 configuous 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 andfor & heavy chain variable region of G1, as shown
in SEQ ID NO:2 and SEQ ID NO:1 of Figure 5. In another embodiment, the fusion polypeptide comprises
one or more CDR(s} of G1. In still other embodiments, the fusion polypeptide comprises CDR H3 and/lor
CDR L3 of antibody G1. For purposes of this invention, an G1 fusion protein contains one or more G1
antibodies and another amino acid setuence to which it is not attached in the native molecule, for
example, a heterologous sequence or a hamologous sequence from another region. - Exemplary
heterclogous sequances include, but are not fimited to a "tag” such as a FLAG tag or a 6His tag. Tags
are well known in the art. _

A G1 fusion po!ypeptide'can be crested by methods known in the art, for example, synthetically or
recombinandy. Typically, the G1 fusion proteins of this invention are made by preparing an exp'ressinga
nolynuciectide encoding them using recombinant methods described herein, although they may also be
prepared by other means known in the art, including, for example, chemical synthesis.

This invention also provides compositions comprising antibodies or polypeptides derivad from G1
conjugated (for example, linked) to an agent that facilitate coupling o & solid support (such as bictin or
avidin). For simplicity, reference will be made generally to G1 or antbodies with the understanding that
these methods apply to any of the CGRP binding embodiments described herein. Conjugation generally
refers io iinking these components as described herein.  The finking (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 possibie when each possesses 2
substituert capable of reacting with the other, For example, a nuclecphilic graup, such as an aming of
sulfnydryl group, on one may be capable cof reacting with a carbonyl-containing group, such as an
anhydride or an acid haiide, or with an alkyl group containing & good lsaving group {e.g., a halide} on the
other.

An antibody 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 labeis known in the art.
Labels are known in the art which generally provide (sither directly or indirectly} & signhal.
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The invention also provides compositions (including pharméceutical compositions) and kits
comprising antipody G1, and, as this disclosure makes clear, any or all of the antibodies andfor
polypeptides described hersin. . -

The invention also provides isolated polynuciestides-encoding the antibodies and polypeptides of
the invention {including an antibedy comprising the polypeptide sequences of the light chain and heavy
chain variable reglons shown in Figure 5}, and vectors and host cells cornprising the polynucleotide,

Accordingly, the invention provides polyntcleotides. (or compositions, inciuding pharmaceutical
compositions), comprising poiynuclectides encoding any of the following: (8) antibody G1 or Its variants
shown in Table 6: (b) a fragment or z region of antibody G4 or its variants shown in Table 8; (¢} a light
chain of antibody G1 or Its variants shown in Table 6; (d) a heavy chain of antibody G1 or its varianis
shown in Table 6; (e} one or more variable region(s) from a light chain and/or & heavy chain of aniibody
G1 or ks variants shown in Table 8; (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) CDR
L3 from the light chain of antibody G1 or its variants shown in Table 8; {i} three CDRs from the light chain
of antibody G1 or its varianis shown in Table 6; () three CDRs from the heavy chain of antibody G1 or its
variants shown in Table &; (k) three CDRs from the light chain and three CDRs from the heavy chain, of
antibody G1 or its vartants shown in Tablé &: and (f) an antibody comprising any one of (b) through (k). In
some embodirents, the polynucleofide comprises either or both of the polynucieotide(s) shown in SEQ 1D
NO: @ and SEQ D NO: 10, '

In another aspect, the invention provides pciynucieotides encoding any of the antibodies
(including antibody fragments) and polypeptides described herein, such as antibodies and polypeptides
having impaired effector function. Polynucleofides can be made by procedures known in the art.

In ancther aspect, the invention hrovides compositions {such as a pharmaceutical compositions)
comprising any of the polynucleotides of the invention. in some embodiments, the composition comprises
an expression vecior comprising a nolynucleatide enceding the G1 antibody as described herein. In other
embodiment, the composition comprises an expression vector comprising a polynuciectide encoding any
of the antibodies or polypeptides described herein. in siill other embodiments, the composition comprises
either or both of the polynucieotides shown in SEQ iD NO:8 and SEQ 1D NO:10. Expression vectors, and
administration of polynucieotide compositions are further described herein.

in another aspect, the invention provides @ method of making any of the polynucleotudes
described herein,

Polvnucleotides complementary to any such sequences are also encompassed by the present
invention. Polynuciectides may be single-stranded (coding or antisense) or doubls-stranded, and may be
DNA (genomic, cDNA or synthetic) or RNA molecules. RNA molecules include HhRNA molecuies, which
contain Introns and correspond to a DNA molecule in & one-fo-one manner, and mRNA molecules, which
do not contain introns.  Addifional cading of non-coding sequences may, but need nof, be present within a
polynucieotide of the present invention, and a polynuclectide may, but need not, be linked to other
molecules and/or support materials. ‘ '

Polynuciectides may comprise a native sequence (le., an sndagenous sequence that ancodss an
antibody or a portion thereof) or may comprise a variant of such a sequence. Polynucieotide variants
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cortain one or more substitutions, additions, deletions andfor insertions such that the immunoreactivity of
the encoded polypeptide is not diminished, reigtive in a pative iImmunoreactive molecule, The effect on
the Immunoreachvity of the encoded polypeptide may generally be assesssd as described herein.
Variants preferably exhibit at least about 70% identlty, more preferably at least about 80% identity and
most preferably at least about 90% identily 0 & poiynuc&eoﬁdé sequence that encodes g native antibody
or a portion thereof. i ‘

Two polynucieotide or polypeptide sequences are said to be “identical® if the sequence of
aucieatides or aming acids in the fWwo sequences is the same when aligned far maximum corespondence
as described below. Comparisons between two sequences are typically performed by comparing the
sequences over a comparison window to identify and compare local regions of sequence similariy. A
“comparison window" es used herein, refers to a segment of at least about 20 contiguous positions,
ustally 30 to about 75, 40 to about 50, in which & sequence may be compared to a reference sequence of
the same number of contiguous positions after the two'sequences are optimally afigned.

Optimal alignment of sequences for comparison may be conducted using the Megalign program
in the Lasergene suite of bioinformatics software (DNASTAR, Inc, Madison, W), using default
parameters. This program embodies several alignment schemes described in the following references:
Dayhoff, M.O. {1978) A model of evolutionary change in proteins - Matrices for detscting distant
relationships. In Dayhoff, M.O. (ed.) Atlas of Protein Sequence and Siructure, Nationa! Biomedical
Research Foundation, Washington BC Vol. 5, Suppl. 3, pp. 345-358; Hein J., 1990, Unified Approach fo
Alignment and Phylogenes pp. 626-645 Methods in Enzymology vol. 188, Academic Press, inc., San
Diego, CA; Higgins, D.G. and Sharp, P.M., 1689, CABIOS 5:151-153; Myers, E.W. and Muller V., 1888,
CABIOS 4:11-17: Robinson, E.D., 1971, Comb. Theor. 11:105; Santou, N., Nes, M., 1887, Mol Biol. Evol. -
4:406-425; Sneath, P.H.A. and Sokal, R.R., 1873, Numerical Taxonomy the Principies and Practice of
Mumerical Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J. and Lipman, D.J., 1983, Proc.
Natl. Acad. Sci. USA 8(:725-730. .

Preferably, the "percentage of sequence identity" is defermined by comparing fwo optimally
aligned sequences over a window of comparison of at ieast 20 positions, wherein the porfion of the
polynuclectide or polypaptide sequence in the comparison window may somprise additions or delstions
(ie. gaps) of 20 percent or less, usually 5 to 15 percent, or 10 to 12 percent, as compared to the
reference seguences {which does not comprise additions or deletions) for optimal alignment of the two
sequences. The percentage is calculated by determining the number of positions at which the identical
nucieic acid bases or amine acid residue ocours 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
sequance {Le. the window size) and multiplying the results by 100 to vield the percentage of sequence
identity.

Variants may also, or alternatively, be substantially homologous to a native gene, or 2 nortion or
complement thereof. Such polynuclectide variants are capabie of hybridizing under moderately siringent
conditions to a naturally occurring DNA sequence enceding a native anfibody (or 2 complementary

sequence).
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Suitable "moderately stringent'condiﬁcﬂs“ include prewashing in 2 solution of 5 X S8C, 0.5%
308, 1.0 mM EDTA {pH 8.0); hybridizing at 50°C-65°C, 5§ X 88C, ovemnight; followed by washing twice at
R5°C for 20 minutes with each of 2X, 0.5X and 0.2X 88C containing 0. 1% SDS.

As used herein, “héghiy stringent conditions” or "high stringency conditions” are those that: (%)
ampioy iow ionic sirength and high iemperature for washing, for example 0.015 M sodium chloride/0.0015
M sodium citrate/0.1% sodium dodecy) sulfate at 50°C; (2) employ during hybridization a denaturing
agent, such as formamide, for example, 50% (vwv) formamide with 0.1% bovine serum albumin/d. 1%
Ficollf0.1% polyvinyipyrrolidene/50mM sodium phosphate buffer at pH 8.5 with 750 mM sodium chioride,
75 mi sodium citrate at 42°C: or (3} employ 50% formamide, 5 x 8SC (0.76 M NaCi, 0.075 M sodium
citrate), 50 mM sodium phosphate (pi 6.8), 0.1% sodium pyraphosphate, § x Denhardi's solution,
sonicated salmon sperm DNA (50 wg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at
42°C in 0.2 % 8SC (sodium chioride/sodium cifrate) and 50% formamide at 55°C, followed by a high-
stringency wash consisting of 0.1 x SSC containing EDTA at 55°C. The skilled artisan will recognize how
to adjust the temperature, ionic strength, efo. as necessary to accommodate factors such as probe length

and the like. .
It will be appreciated by those of ordinary skill in the art that, as a result of the degeneracy of the

- genetic code, thers are many nuclectide sequences thal encede a polypeptide as described herein.

Some of these polynucieotides bear minimal hamclogy {o the nucleotide sequence of any native gene.
Nonethalass, polynucieotides that vary due te differences in codon usage are specifically cortemplated by
the present invention. Further, alleles of the genes comprising the polynucleotide sequences pt‘dvided
herein are within the scope of the present invention. Alleles are endogenous genes that are altered as a
result of one or more mutations, such as deietions, additions and/for substitutions of nucleotides. The
resulting mMRNA and protein may, but need ﬁot, have an zltered structure or function. Alleles may be
identified using standard techniques (such as hybridization, amplification and/or database sequence
comparison). : '
The polynuclectides of this invention can be obtained using chemical synthesis, recombinant
methods, or PCR. Methods of chemical polynuclectide 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 fo produce & desired DNA sequence,

For preparing pelynuclectides using recombinant methods, a polynuciestide comprising & desired
sequence can be inserted into a suitable vector, and the vector in turn can be introduced into a suitable
host cell for replicaﬁon and amplification, as further discussed. herein. Polynuciectides may be inserted
into host cells by any means known in the art. GCells are traﬁsfonned by introducing an exogenous
polynucleotide by direct uptake, endocytosis, transfection, F-mating or electroporation. Once introducead,
the exogenous polynucieotide can be maintained within the cell as & non-integrated vector {such as a
plasmid) or integrated into the host cell genome. The polynucleotide so amplified can be isolated from the

‘hcst cell by methods well known within the art. See, e.g., Sambrook et al. {1989).

Alternatively, PCR allows reproduction of DNA seguences. PCR fechnology is well known in the
art and Is described in U.S. Patent Nos. 4,583,185, 4,600,159, 4,754,065 and 4,683,202, 25 well as PCR:
The Polymarase Chain Reaction, Muliis et al. eds., Birkauswar Press, Boston {1994). ‘
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RNA can be obtained by using the isolated DNA in an apprepriate vector and inserting it into a
suitable host cell. When the cell repficates and the DNA is transcribed into RNA, the RNA can then be
isolated using methods weli known to those of skill in the art, as set forth in Sambrock et ak., (1989), for
example. '

Suitable cloning vectors may be constructed according to standard techniques, or may be
selected from a large number of cloning vectors available In the art. While the cloning vector selected
may vary according to the host cell intended to be used, useful cloning vectors will generally have the
ability to self-replicate, may possess a single target for a particular restriction endonuclease, andfor may .
carry genes for 2 marker that can be used in selecting clones containing the vecior. Suitable examples
include plasmids and -bacterial viruses, s.g., pUC18, pUC19, Bluescript (e.g., pBS SK+) and its
defivatives, mp18, mp19, pBR322, pMiBY, ColE1, pCR1, RP4, phage DNAs, and shuifle vectors such as
pSA3 and pAT28. These and many other cioning vectors are available from commercial vendors such &s
BicRad, Strategene, and Invitrogen, )

Expression vectors generally are replicable polynucieotide constructs that contain a
polynuclectide according to the invention. It is implied that an expression vector must be replicatle in the
host cells elther as episomes or as an integral part of the chromosomal DNA. Suitable expression vectors
inciude 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 include, but are not limited te, one or more of the fellowing: & signal sequencs;
an origin of replication; one or more marker genes; suitable transcriptional controlling elements (such as
promoters, enhancers and terminator). For expression (i.e., translation), one or more transiational
controlling elements are also usually required, such as ribosome binding sites, translation initiation sites,
and stap codons. ' '

| The vectors containing the polynuclectides of interest can be introduced into the host celf by any
of a number of appropriate means, including electroporation, transfection employing calcium chiorige,
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 vacginia virug). The choice
of introducing vectars or polynucieotides will often depend on features of the host cell. '

The invenfion also provides host cells comprising any of the polynucleotides described herein.
Any host celis capable of over-expressing heterologous DNAs can be used for the purpose of isclating the
genes enceding the antibody, polypeptide or protsin of interest. Non-limiting examples of mammalian

host celis include but not limited to COS, Hela, and CHO cells. See also PCT Publication No. Wwo

87/04462. Suitable non-mammalian host cells include prokaryotes (such as E. coff or B. subliliis} and
yeast (such as S. cerevisae, 8. pombe; or K. lactis}. Preferably, the host cells express the cDNAs at a
leve! of abaut 5 fold higher, more preferably 10 fold higher, even more preferably 20 foid higher than that
of the corresponding endoganous antibody or protein of interes, if present, in the host cells. Screening
the host cells for a specific binding to AD1-40 Is effected by an immunoassay of FACS., A cell
overexpressing the antibody or pratein of interest can be identified. ' o
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D._Compositions

The compositions used in the methods of the invention corﬁprise an effective amount of an aﬁti~
CGRP antagonist entibody or an anti-CGRP antagonist antibody derived poiypéptide described herein.
Examples of such cémpcsitions, as well as how fo formulate, are also described in an sarlier secfion and
welow, In one embodiment, ihe composition further comprises 8 CGRP .antagenist.  in another
embodiment, the composition comprises one or more anti-CGRP antagonist antibodies. In other
embodiments, the anti-CGRP antagonist antibody recognizes human CGRP. In sfili other embodiments,
the anti-CGRP antagonist antibody is humanized. In siill other embodiment, the ani-CGRP antagonist
antibody comprises a constant region that does not trigger an unwanted or undesirable immune response,
such as antibody-rnediated lysis ar ADCC. In other embodiments, the ant-CGRP antagonist antibody
comprises one or more CDR(s) of antbody G1 (such as one, two, three, four, five, or, in some
embodiments, all six CDRs from G1).  In some embodiments, the ant-CGRP antagonist antibody is

© human.

it s understood that the compositions can comprise more than one anfl-CGRP antagonist
antibody (e.g.. & mixture of anti-CGRP antagonist antibadies that recognize differant epitopes of CGRP).
Other exemplary compesitions comprise more than one anti-CGRP antagonist antibodies that recognize
the' same epitope(s), or different species of ant-CGRP antagonist antibodies that bind fo 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 Wiliams and Wilkins, Ed. K E. Hoover.), in the form of tyophilized formulations or agueous
solutions. ‘Acceptable carriers, exciplents, or stabilizers are nonfoxic fo recipients at the dosages and
goncentrations, and may comprise buffers such a-s phosphate, ciirate, and other organic acids;
antioxidants including ascorbic acid and methionine; preservatives (such as octadecyldimethyibenzyl
smmonium chionde: hexamethonium chloride; benzalkonium chioride, benzethenium chloride; phenol,
butyl or benzy! alcohol; atkyl parabens such as methyl or propyl paraben; catechof; resorcinol;
cyclohexanol; 3-pertanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptides;
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; armino acids such as glycine, giutamine, asparagine, histidine, arginine, or lysing;
monosaccharides, disacchandes, and other carbohydrates including glucose, mannose, of dextrans;
chelating agents such as EDTA; sugars such as sucrcse, mannitol, trehalose or sorbitoi; sali-forming
counter-ions such as sodium; metal complexeé {&.g. Zn-protein complexes); and/or non-ionic susfaciants
such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG). Pharmaceutically acceptable
excipients are further described herein.

The anti-CGRP antagonist antibody and compositions thereof can also be used in conjunction
with otier agents that serve to enhance and/or complement the effectiveness of the agents.

E. Kits
The invention also provides kits for use in the instant methads. Kits of the invention include one
or more containers comprising an ant-CGRP antagonist antibody {such as a humanized antibody} or
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polypept ide described herein and instructions for use in accordance with any of the methods of the ’
invention described hersin. Generally, these instructions comprise a description of admlnlstratson of the
anti-CGRP antagonist aniibody 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
suitebie for treatment based on identifying whether that individual has headache or whether the individual
is at risk of having headache. In still other embodiments, the instructions comprise & description of
administering an ant-CGRP antagonist antibody to an individual at risk of having headache (such as
migraine).

In soms embodiments, the antbody Is a humanized antibody. In some embodirnents, the
antibody is human. !n other embodiments, the antibody is @ monaclonal antibody.  In still other
embodiments. in some embodiment, the antibody comprises one or more CDR(s) of anfibody G1 {such
as ang, iwo, three, four, five, or, in some embodiments, alf s';x CDRs from G1).

The instructions relating fo the use of an ant-CGRP antagonist antibody generally include
information as o dosage, dosing sehedule, and route of administration for the intended freatment.  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 & labal or package Insert {eg.. a
paper sheet included in the Kit), but machine-readable instructions (e.g., instructions carried ot a
agnetic or optical storage disk) are aise acceptable.

The labe! or package insert indicates that the composition is usad for treating, ameliorating and/or
preventing headache (such as migraine). instructions may be provided for praciicing ény of the methodsA
described harein.

The kits of this invention are in suitable packaging. Suitable packaging includes, but is not limited
to, vials, botlles, jars, flexible packaging (e.g., sealed Mylar or plastic bags), and the lke. Also
contempiated are packages for use in combination with & specific device, such as an inhaler, nasal
admxmstra’mon device (e.g., an atomizer) or an infusion device such as @ minipump. A kit may have 2
sterile access port (for example the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needie). The container may alse have a sterile access port
(for example the container may be an intravenous solution bag or a vial having a stopper pierceable by d
hypodermic injection needle). At least one active agent in the composition Is an ant-CGRP antagonist
anibody. The container may further comprise a second pharmaceutically active agent.

Kits may optionally provide additional components such as buffers and interprefive information.
Notmally, the kit comprises a container and a label or package insert(s) on or associated with the

container.
The following Examples are provided to fiustrate but not fimit the invention.

Examples
Example 1. Generatjon and characterization of monoclonal antibodies directsd against CGRP
Genetation of ant-CGRP antibodies. To generate anti-CGRP antibodies that have cross-spacies
reactivity for rat and human CGRP, mice were immunized with 25-100 g of human o-CGRP or B-CGRP
conjugated to KLH In adjuvant (50 pl per footpad, 100 Wl total per mouse) at various intervals.
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Immunization was generally performed as described in Geerligs HJ et al, 1989, J. Immunol, Methods‘
124:95-102; Kenney JS et al., 1989, J. immunol. Methods 121: 157-168; and Wicher K ef al., 1988, int.

Arch, Allergy Appl. Immenol. 80:128-135. Mioe were first immunized with 50 pg of human o-CGRP or B-

CGRP conjugated to KLH in GFA (complete Freund's adjuvant). After 21 days, mice were secondly
immunized with 25 pg of human B-CGRP {for mice first immunized with human o-CGRP} or o-CGRP {for
mice first Immunized with human B-CGRP) conjugated to KLH in IFA (incompiete Freund's adjuvant).
Twenty three days later affer the second immunization, third immunization was performed with 25 pg of
rat o-CGRP conjugated to KLH in IFA. Ten days later, antibody fiters 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

enmmunization. Final booster was performed with 10C pg solubie peptide (rat a-CGRP) 32 days after the

forth immunizafion.
Splenocytes were obtained from the immunized mouse and fused with NSO myeloma cells at a

ratio of 1011, with polyethyiene glycol 1500, The hybrids ware-plafed out into 96-well plates in DMEM
containing 20% horse Serum and 2-oxaloacetate/pyruvatefi insutin (Sigma), ard
hypoxanthine/aminopterin/thymidine selection was begun. On day 8, 100 ui of DMEM containing 20%
horse serum was added to all the wells. Supernatants of the hybrids were screened by using antibody
capture immunoassay. Determination of antibody class was done with class-specific second antibodies.

A panel of monational antibody-producing cell fines was'selécted based on thelr binding o
human and rat CGRP for further characterization. These antibodies and characteristics are shown below
in Tables 22nd 3. i

Purification and Fab fragment preparation. Monoclonal antibodies selected for further
characterization were purified from supernatants of hybtidoma cultures using protein A affinity
chromatography. The supernatants were equilibrated to pH 8. The supernatants were then loaded fo the
protein A column MabSelect {Amersham Biosciences # 17-5199-02) equilibrated with PBS to pH 8. The
column was washed with 5 column volumes of PBS, pH 8. The aniibodies were eluted with 50 mM
citrate-phesphate buffer, pH 3. The eluted antibodies were neutralazed with 1M Phosphate Buifer, pH 8.
‘The purified antibodies were dialyzed with PBS, pH 7.4. The antibody concentrations were determined by
SDS-PAGE, using a murine monaclonal antibody standard curve.

Fabs were preparsd by papain proteolysis of the full antibodies using immunopure Fab kit {Pierce
# 44885) and purified by flow through protein A chromatography following manufacturer insiructions.
Concentrations were determined by ELISA and/or SDS-PAGE electrophoresis using a standard Fab of
known concentration (determined by amine acid analysis), and by AZ2B0O using 10D=0.8 mg/ml (or
theoratical equivalent based on the amino acid sequencea}. .

'Af'ﬁnity determination of the Fabs. Affinities of the ant-CGRP monocional antibodies were
datermined at sither 25°C or 37°C using the Biscore3000™ surface plasmon resonance (SPR) system
{Biacore, INC, Piscataway NJ} with the manufaciure's own running buffer, HBS-EP (10 mM HEPES pH
7.4, 150 mM NaCl, 3 mM EDTA, 0.005% v/v polysorbate P20}, Affinity wés determined by capturing N-
terminally biotinylated CGRI peptides (custom ordered from GenScript Corporation, New Jersey ot
Global Peptide Services, Colorado) via pre-immobilized streptavidin on SA chip and measuring bhinding
kinetics of antibody Fab titrated across the CGRP surface. Biotinytated CGRP was diluted into HBS-EP
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and injscted over the chip at a concentration of less than 0.001 mg/mi. Using variable flow time across the
individual chip channels, two ranges of anéigen density were achieved: <50 reé,ponse units (RU) for -
detaiied kinetic studies and about 800 RU for concentration studies and screening. Two- or three-fold
serial diutions typically at concentrations spanning 1 WM - 0.1 nM (aimed at 0.1-10x estimated Ky) of
purified Fab fragments were injected for 1 minute at 100 ph/min and dissociation fimes of 10 minutes were
allowed. After sach binding cycie, surfaces were regenerated with 25 miM NaOH in 25% viv ethanol,
which was tolerated over hundreds of cycles. Kinetic association rate (ke) and dissociation rate (ker)
were obfained simuitanscusty by fitting the data to a 1:1 Langmulr binding model (Karisson, R. Roos, H.
Fagerstam, L. Petersson, B. (1984). Methods Enzymoiogy 6. 28-110) using the BlAevaluation program.
Global sguilibrium dissociation constants (Ko) or “affinities” were calculated from the ralio Kp = KoeKon.
Affinities of the murine Fab fragments are shown in Tables 2 and 3,

Epitepe mapping of the murine ani-CGRP antibodies. To determine the epitope that ant-CGRP
antibodies bind on human a-CGRP, binding affiniies of the Fab fragments to various CGRP fragments
were measured as described above by capturing N-ferminally biotinyleted CGRP fragmenis aminc acids
16.37 and amino acids 25-37 on a SA sensor chip. Figure 1 shows their binding affinities measured at

25°C. As shown in Figure 4, all antibodies, except antibody 4901, bind to human a-CGRP fragments .?9—

37 and 25-37 with affinity similar to their binding affinity to fult fength human o-CGRP {1-37). Antibody
4501 binds to human o-CGRP fragment 25-37 with six fold jower affinity than binding te full length human
o-CGRE fragment, due mainly fo a loss in off-rate. The data indicate that these ant-CGRP antbodies
generally bind to the C-terminal end of CGRP.

Alanine scanning was performad to further characterize amino acids in human o-CGRP involved
in binding of ant-CGRP antibodies. Different variants of human o-CGRP with single alanine substituiions
ware generatad by peptide synthesis. Their amino acid seguences are shown in Table 4 aldng with all the
other peplides used in the Biacore analysis, Affiniies of Fab fragments of the anti-CGRP anfibodies fo
these variants were determined using Biacors as described above, As shown in Figure 1, ali 12
antibodies target a C-terminal epitops, with amino acid F27 being the most crucial residue. Mutation of -
F37 to alanine significantly lowered the affiniy or even compietely knocked out binding of the ant-CGRP
antibodies to the peptide. The next most important amino acld residue is G33, however, only the high
affinity antibodies (7E9, 888, 10A8, 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 four high affinity

antibodies.
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Tabie 2. Characteristics of the ant-CGRP monccional anfibodies' binding to human o-CGRP and their

antagonist activity

-B2.

M45 R28N

Antibodies | Kg to human a- | Kp to human a- | Celi-based blocking | 1Cae (nM binding
CORP at 25°C | CGRP at 37°C | human 0-CGRP sifes) af 25°C
{ni) (N} binding {0 its {reom temp.)
receptor at 25°C measured in
{measured by cAMP | radioligand binding
activation) assay.
[ 7ES 1.0 €9 Yes 2.5
886 4.1 1.2 Yes 4.0
10A8 2.1 3.0 Yes n.d.
7011 4.4 54 Yes n.d.
BH2 9.3 42 Yes 12.9
4501 51 138 Yes 58
14E10 8C 179 Yes nd.
9B8 85 183 No n.d.
13C2 94 379 No n.d.
14A5 148 581 ‘ No ) n.d,
BD5 210 847 No n.d.
1C5 296 652 No n.d. ]

Note: Antibody 4807 is commercially available (Sigma, Product No. C7113).
5 nd. = not determined

Tahle 3. Characteristics of the anti-CGRP monoclonal antibodies’ binding to rat o-CGRP and antagonist

activity
Aniibodies Ko 10 et a-CGRP at | Cellbased biocking of | In vive  blocking i
37°C (nhD) binding of rat g-CGRP | saphenous nerve assay

io its receptor at 25°C
{measured by cAMP
activation)

4801 3.4 Yes Yes

7E8 47 Yes Yes

B6H2 ‘ B4 No No

= 75 Yes Yes

7011 218 Yes Yes

10A8 451 No nd.

9B§ 876 No n.d.

14E10 8922 No n.d.

13C2 » 1000 No n.d.

14A8 > 1000 No n.d.

805 > 1000 No n.d.

1C5 = 1000 No : n.d.

" d." indicates no test was performed for the antibody.

10
Tabie 4. Amino acid sequences of human o-CGRP fragments {SEQ 1D NOS:15-40) and related peplides
(SEQ ID NOS:41-47). All peptides are C-terminally amidated except SEQ D NOS:36-40. Residues In
hold indicate point mutations.

CGRP Aminc acid seguence | SEQ D NO
1-37 {(WT) ACDTATCVTHRLAGLLSRSGGVVKNNFYPTNVGSKAF 15
8-37 VTHRLAGLLSRBGGVVKNNFVPTNVGSKAF 18
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CGRP - Amino acid seqlgnce SEQIDNO
10-37 SEEVVKNNFVPTNYGSKAF 17
P28A {18-37) SEEVVKNNFVATNVGSKAF 18
K35A (18-37) SGGVVKNNEFVPTNVGSAAF 18
KBEE (18-37) SGOVVKNNFVPTNVGSEAF 20
K35M (18-37) SGEYVKNNFVPTNVGSMAF 21
K350 (18-37) SGGVVKNNFVPTNVGSQAF 22
Fa7A (18-37) SCEVVKNNFVPTNVGSKAA 23
25-38A NNFVPTNVGSKAFA 24
25-37 NNFVPTNVGSKAF 25
F27A (26-37) NNAVPTNVGSKAF z6
V28A (25-37) NNFAPTNVGSKAF 127
P29A (25-37) NNFVATNVGSKAF 28
T30A (25-37) NNFVPANVGSKAE 28
N31A {25-37) NNFVPTAVGSKAF 30
V32A (25-37) NNFVPTNAGSKAF 31
B33A (25-37) NNFVPTNVASKAF 32
§34A (25-37) NNFVPTNVGAKAF 33
F37A (25-37) NNFVPTNVGSKAA 34
26-37 NFVPTNVGSKAF 35
19-37-CO0H SGGVVKNNFYPTNYGSKAF 36
19-38-CO0H SGRVVKNNFVPTNVGESKA 37
1-36-CO0OH ACDTATCVTHRLAGLLSRSGGVVRNNFVPTNVGEKA 38
1-19-CO0OH ACDTATCVTHRLAGLLSRS 38
1-13-COOH ACDTATCVTHRLA 40
rat a {1-37) SCNTATCYTHRLAGLLSRSGGVVKDNFVPTNVGSEAF 41
rat a (19-37) SGGVVKDNFVPTNVGSEAF 42
human B (1-37) ACNTATCVTHRLAGLLSRSGGMVKSNFVPTNVGSKAF 43
rat B (1-37) SUNTATCVTHRLAGLLSRSGGVVKDNFVPTNVGSKAF 44
Human calcitonin CGNLSTCMLGTYTQRENKFHTFPQTAIGVYGAP 45
{1-32)

“Human amylin (1- | KCNTATCATQRLANFLVHESNNFGAILBSTNVGENTY 46
N
Human YRQSMNNFOGLRSFGCREG TCTVQKLAHQIYQFTDK 47
adrenomadullin (1- | DKDNVAPRSKISPQGY
52}

Example 2. Screéninq of anti-CGRP antagonist antibodies using in vitrp assays.
Murine ant-CORP ansibodies were further scresned 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 g-CGRP (final
concentration 50 nM) in the presence or absence of an anti-CGRP antibody {final concentration 1-3000
nM), or rat o-CGRP or human a-CGRP (final concentration 0.1 nM-10 pM; as 2 positive control for c-AMP
activation) was dispensed into a 384-well plate (Nung, Cat. Na. 264657). Ten microliters of cells (human
SK-N-MC i human a-CGRP is used, or rat L6 from ATCC if rat 0-CGRP is used) in stimulation buifer (20
mM HEPES, pH 7.4, 146 mM NaCl, § mM KC 1 mM CaClg, 1 mM MgCly, and 500 uM 3-lsobutyl-1-

" melhyixanthine (IBMX)) were added into the wells of the piate. The plate was incubated at room

temperature for 30 min. _
After the incubation, cAMP activation was performed using HitHunter™ Enzyme Fragment

Carmplementetion Assay (Applied Biosystems) following manufacture's instruction. The assay is based on
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a genetically engineersd p-galaciosidase enzyme that consists of two fragments -termed Enzyme
Acteptar (EA) and Enzyme Donor (ED). When the two fragments are separated, the enzyme is inactive,
Whan the fragments are fogether they can recombine spontaneously to form active enzyme by a process
called comp%erﬁentation. The EFC assay platiorm utilizes an ED-cAMP peptide conjugate in which cAMP
is recogrized by ant-cAMP. This ED fragment is capable of reassociation with EA {o form active enzyme.
In the zssay, ant-cAMP antibody is opfimally titrated to bind ED-cAMP conjugate and inhibit enzyme
formation. Levels of cAMP In cell lysate samples compete with ED-cAMP conjugate for binding to the anti-
cAMP antibody. The amount of free ED conjugate in the assay is proportional to the conceniration of
cAMP. Therefore, cAMP Is measured by the formation of active enzyme that is quentified by the tumover
of f-galactosidase {uminescent substrate. The cAMP activation assay was performed by adding 10 wf of
lysis buffer and anti-cAMP antibody {1:1 ratio) following by incubation at room temperature for 60 min.
Then 10 ul of ED-cAMP reagent was added into each well and incubated for 80 minutes at room
temperature. After the incubation, 26 ul of £A reagent and CL mixture (containing the substrate) (1.1
ratio) was added into each well and incubated for 4-3 hours or overnight at room temperaiure. The plate
was read at 1 sacond/well on PMT instrumant or 30 seconds/place on imager. The antibodies that inhibit
activéﬁon of GAMP by o-CGRP wete identified (referred to as "yas") in Tebles 2 and 3 above. Data in
Tables 2 and 3 indicats that antibodies that demonstrated antagonist activity in the assay generally have
high affinity. For example, anfibodies having Kp {determined at 25°C) of about 80 nM or less to 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 binding assay. Binding assay was performed o measure the 105 of ant-CGRP
antibody in blocking the CGRP frem binding to the recepior as desaribed previously. Zimmermann et al.,
Peptides 18:421-4, 1995; Mallse et al,, J. Biol. Chem. 277:14294-8, 2002. Membranes {25 ug}) from SK-
N-MC cells were incubated for 80 min at room femperatura in incubation buffer (50 mM Tris-HCL, pH 7.4,
5 mM MgCL, 0.1% BSA) containing 10 pM -human o«-CGRP in 2 total volume of 1 mL. To determine
inhibition concentrations {ICs), antibodies or uniabeled CGRP {(as g control), from a ébout 100 fold higher
stock solution were dissolved at varving concentrations in the incubation buffer and incubated at the same
tme with membranes and 10 pM “-human o-CGRP. Incubation was terminated by filtration through a
glass microfiber filter (GF/B, 1um} which had been blocked with 0.5% polyethylemimine. Dose response
curves were plotted and K;values were determined by using the equation: K= 1Cs/(1+{{ligand}/Kp), where
the equilibrium dissociation constant Kp = 8 pM for human o-CGRP to CGRP1 receplor as present in SK-
N-MC celis, and Baa = 0.025 pmolimg protein. The reported 1Cs value (in terms of ?gG molscules) 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 1Cx of murine antibodies 7E9, 886, 8H2 and 4901, Data indicate that antibody

affinity generally correlates with {Geor antibadies with higher affinity (iower Kp values) have lower [Cg In

the radicligand binding assay.



10

16

20

28

30

35

2.54 M50 R28N G50A L56T E54K A57R L991 Al 00V M51
R28N L561 E54K A57G L997 Al 00V 1.18x10-3 65.6 1.31x104
0.82 M52 R28N L561 E54K A57N S58A L99T Al 00V 2.29x104
127.2 2.81x1 04 1.76 M53 R28N -5&~

"Example 31 Efect of anti-CGRP antagonist antibodies on skin vasodilatation induced by sfimulation of rat

saphenous nerve

To test antagonist activity of anti-CGRP anilbodies, effect of the antibodies on skin vasodilatation
by stimulation of rat saphenous nerve was fested using & rat modal described previousiy. Escott ef al,, ér.
J. Pharmacel. 110:772-776, 1883, In this rat model, electrical stimulation of saphenous nerve induces
relaase of CGRP Fom nerve andings, resulting in an increase in skin blood flow. - Blood flow in the foot

' skin of male Sprague Dwaley rats (170-300 ¢, from Charles River Hollister) was measured after
~ saphenous nerve stimuletion. Rats were maintained under anesthesia with 2% isoflurane. Bretylium

tosylate (30 mgfkg, administered iv.)) was given at the beginning of the experment to minimize
vasoconstricion due to the concomitant stimulation of sympathetic fibers of the saphenous nerve. Body
temperature was maintained at 37°C by ;thé use of a rectal probe thermostatically connected o a
temperature controfled heating pad. Compounds including antibodies, positive control (CGRP 8-37}, and
vehicle (PBS, 0.01% Twaen 20} were given inravenously through the right femorai vein, except for the
experiment shown In Figure 3, the test compound and the control were injected through tail vein, and for
experiments shown in Figures 2A and 2B, antibodies 4801 and 7D11 were injected infraperiioneally (IP).
Paositive control compound CGRP 8-37 {vasodilatation antagonist), due fo its short half-life, was given 3-5
min before nerve stimulation at 400 nmolikg (200 wf). Tan ef al, Clin. Sci. 86:656-73, 1985, The
antibodies were given in different doses {1 mgrkg, 2.5 mg/kg, 5 mgrkg, 10 mgiky, and 25 mg/kg).

For expermenis shown in Figurss 2A and 2B, antibody 4901 (25 mgfkg), antibody 7D11 {25
mg/kg), or vehicle control (PBS with 0.01% Tween 20) was administered Intraparitoneally (IP) 72 hours
before the electrical puise stimulation. For experiment shown int Figure 3, antibody 4001 (1 mg/kg, 2.5
mafkg, 5 mafkg, or 25 mglkg) or vehicie 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 saphencus nerve of the right hindlimb was exposed sﬂrgica%ly, cut proximally and
covered with plastic wrap fo prevent drying. A laser Doppler probe was placed over the medic-tloisal side
of the hindpaw skin, which is the region innervated by the saphenous nerve. Skin blood fiow, meastred
2s blopd call flux, was monitored with a laser Deppler flow meter. Whan a stable base-line fiux {less than
5% variation) was established for at least 5 m}n, the nerve was placed over platinum bipolar electrodes
and slectrically stimulated with 60 puises (2 Hz, 10V, 1 ms, for 30 sec) and then again 20 minutes later.
Curnulative change in skin blood flow was esfimated 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 stimulation.
The average of the blood flow response to the two stimulations was taken. Animals were Kept under
anesthesia for a period of one to three hours,

As shown in Figure 2A and Figure 28, blood ﬂow'increase stimuiated by applying electronic

_pulses on saphenous herve was inhibited by the presence of CGRP 8-37 (400 nmol/kg, administered iv.),

antibody 4801 (25 mg/kg, administered ip), or antibody 7D11: (25 mg/fkg, administered ip) as compared to
the confrol. CGRP 8-37 was administered 3-5 min before the saphenous nerve stimuiation; and
antibodies were adminisiered 72 hours bafore the saphenous nerve stimulation.  As shown In Figure 3,
hicod flow increase stmulated by applying electronic pulses on saphenous nerve was inhibited by the
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presence of antibody 4901 at different dosas (1 mg/kg, 2.5 mg/kg, 5 mg/kg, and 25 mglig) administered
intravencusly at 24 h befors the saphenous nerve stimulation.

For experiments shown in Figures 4A and 4B, saphenous nerve was exposed surgically bafore
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 prabe was placad over the
madio-dorsal side of the hindpaw skin, which is the region innervated by the saphencus narve. Skin
hioad fow, measured as blood call flux, was monitored with a laser Doppler flow meter. Thirty to forly five
minutes after bretylium iosylate injection, when a stable base-line flux (less than 5% variation) was
sstablished for at least 5 min, the nerve was placed over platium bipolar electrodes and electricaily
stimulated (2Hz, 10V, 1 ms, for 30 sec) and again 20 minutes later. The average of the blood flow flux
rasponse to these fwo stimufations was usad to estabiish the baseline response (fime 0} to electrical
stimulation. Antibody 4801 (1 mglkg or 10 mglkg}, antibody 7ES (10 mg/kg), antibody 8B6 {10 mg/kg), o
vehicle (PBS with 0.01% Tween 20) were then administered intravenously (iv.). The nerve was
subsequently stimuiated (2Hz, 10V, 1 ms, for 30 sec) at 30 min, 80 min, 80 min, and 120 min afler
antibody o vehicle administration. Animals were kept under anesthesia for a period of approximately
three hours. Cumulative change in skin blood flow was estimated by the area under the flux-iime curve
(AUC, which is equal to change in flux mu!tiptied- by change in time) for each. flux response to electrical
pulse stimulations. ‘

As shown in Figure 4A, blood flow increase stimulated by applying elecironic pulses on
saphenous nerve was significantly inhibited by the presence of antibedy 4801 1 mgrkg administered iv,,
when electronic pulse stimulation was appiied at 80 min, 20 min, and 120 min after the antibody
administration, and blood flow increase stimulated by applying electronic pulses on saphenous nefve was
significantly inhibited by the presence of antibody 4901 10 mg/kg administered i.v., when electronic pulss
stimulation was applied at 30 rin, 80 min, 90 min, and 120 min after the anfibody administration. Figure
4B shows ihat bload flow increase stimulated by applying alectronic 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 anﬁbody administration, and by the
presence of antibody 8B6 (10 ma/kg, administered i.v.) when electronic pulse stimulation was applied at
30 min after antibody administration.

These data indicate that antibodies 4901, 7E9, TD11, and 8B6 are effective in blocking CGRP

activity as measured by skin vasodifatation indused by stimulation of rat saphenous nefve.

Example 4. Characterization of ani-CORP antibodv G1 and ifs variants

Amino acid sequences for the heavy chain variable region and light chain variable region of anti-
CGRP antibody G1 are shown in Figure 5. The following methods were used for expression and
characterization of antibody G1 and iis variants.

Expression vector used. Expression of the Fab fragment of the antibodies was under control of
an PTG inducible lacZ promoter simitar to that described in Barbas (2001) Phage display: a taboratory
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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L56S 64K A57N H61 F L991 Al 00V 9.35x10 519.4 4.79x104 2.99
M57 R28N 730D L56S 64K A57N 858E L991 Al 00V 0.0104 i200-
3 22x104 3.08 M58 R28N T30D L568 E54K A57N 6581
H61F -57-

Képpa light chain constant domain and the CH1 constant domain of igG2 human immtﬁnoglobniin, Ig
gamma-2 chain C region, protein accession number P01859; Immunoglobulin kappa light chain
{homosapiens), proteln accession number CAA0S181. ‘ ' '

Small scale Fab preparation. From E. Coli transformed (sither using electroporation-competent
TG1 cells or chemically-competent Top 10 cells') with & Fab library, single colonies were used (o inocuiate
both a master plate (agar LB + carbeniciliin {50 ug/mL) + 2% glucose) and a working plate (2 mLjwel,, 98-
weli/plate) where each well contained 1.8mL LB + carbenicillin (30 ug/mlb) + 2% glucose. A ges
permeable adhesive seal (ABgene, Surrey, UK} was applied to the plate. Both plates were incubated at
30°C for 12-18h; the working plate was shaken vigorously. The master plate was stored at 4°C until
needed, while the calls from the working plate were pelleted (4000 rpm, 4°C, 20 mins) and resuspended
in 1.0 mL LB + carbenicillin (80 ug/mL} + 0.5 mM IPTG to induce expression of Fabs by vigorous shaking
for 57 at 30°C. Induced celis were centrifuges at 4000 rpm, 4°C for 20 mins and resuspended in 0.8 mL
Biacore HB-SEP buffer (10 mM Hepes pH 7.4, 150 mM NaGl, 3 miM EDTA, 0.005% viv P20). Lysis of HB-
SEP resuspended cells was accomplished by freezing (-80°C) and then thawing at 37°C. Celt lysates
were centrifuged at 4000 rpm, 4°C for 1 hour to separate the debris from the Fab-containing supernatants,
which were subseguently filtered (0.2 um) using & Millipore MultiScreen Assay System 26-Wel| Filtration
Plate and vacuum manifold. Biacare was used fo analyze filtered supernatants by injecling them across
CGRPs on the sensor chip.  Affinity-selected clones expressing Fabs were rescued from the mastér plate,
which provided template DNA for PCR, sequencing, and plasmid preparation.

Large scale Fab preparation. To obtain kinetic parameters, Fabs were expressed on a larger
scale as follows. Erlenmeyer flasks containing 150 ml. LB + carbenicillin (50 ug/ml) + 2% giucose were
inocutated with 1 mb of a *starter’ overnight culture from an affinity-selected Fab-expressing E. Coli clone.
The remainder of the starter culture (~3 mL) was used o prepare piasmid DNA (QiAprep mini-prep,
Qiagen Kkif) far sequencing and further meanipulation. The large culture was incubated at 30°C with
vigorous shaking until an ODggonm of 1.0 was atiained (typically 12-16 h). The celis were pelieted by
centrifuging at 4000 rpm, 4°C for 20mins, and resuspended th 150 mL LB + carbanicifiin (80 ug/mt) + 0.5
mM IPTG. After 5 h expression at 30°C, cells were pelleted by cenirifuging at 4600 rpm, 4°C for 20mins,
resuspended in 10 ml Biacore HBS-EP buffer, and lysed using a single freeze (-80°C)/thaw (37°C) oycle.
Cell lysates were pelleted by centrifuging at 4000rpm, 4°C for Thour, and the supernatant was coliected
and fitered (C.2um), Flitered supernatants were loaded onto Ni-NTA superfiow sepharcse (Qiagen,
Valencia. CA) columns equilibrated with PBS, pH 8, then washed with & column volumes of PRS, pH 8.
Individuat Fabs eluted in differant fractions with PBS (pH 8} + 300 mM Imidazole. Fractions containing
Fabs were pooled and dialyzed in PBS, then quantified by ELISA prior to afiinity characterization.

Full antibody preparation. For expression of full antibodies, heavy and light chain variable regions
were cloned in mammalizn expression vectors and transfectad using lipofectamine intc HEK 293 cells for
transient expression. Antibodies were purified using protein A using standard methods,

Vector pDb.CGRP.hFCGI is an expression vector comprising the heavy chain of the G1 antibody,
and is suitable for transient or stable expression of the heavy chain. Vector pDb.CGRP.LWFGGI has
nucleotide sequences corresponding to the foliowing regions: the murine cytomegalovirus promoter region
{nucleotides 7-812); a synthetic intron (nucleotides 813-1679); the DHFR coding region (nucleotides 688-
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1253); human growth hormone signal peptide (nucleotides 1899-1978); heavy chain variable region of G1

{nucieotides 1977-2621); human heavy chain lg32 constant region containing the following mutations:
A330P331 to 53308331 (amino acid numbering with reference to the wildtype 1gG2 sequence; see Eur. J.
immunol. (1989) 22:2613-2624). Vector pDb.CGRP.hFcG! was deposited at the ATCC on July 15, 2005,

- and was assigned ATCC Accession No. PTA-G867.

Vector pEb.CGRP.hKG| Is an expression vector compiising the fight chain of the &1 antibody,
and is suitable for transient expression of the light chain. Vector pEb.CGRP.AKG! has nucleotide
sequences corresponding fo the following regions: the murine sytemegalovirus  promoter reglon
{nucleotides 2-613); human EF-1 intron {nuclectides £414-1149); human growth hormone signal peptide
(nucleotides 1160-1237); antibody G1 light chain variable region (nuclectides 1238-1858); human kappa
chain constant region (nucieotides 1558~1882). Vectof pEb.CGRP.hKGI| was deposited af the ATCC on
July 15, 2005, and was assigned ATCC Accession No. PTA-B868,

Biacore assay for affinity determination. Affinities of G1 ‘monoclonal antibody and its var:ants
were determined at either 25°C or 37°C using the Biacore3000™ surface plasmon resonance (SPR)
system (Biacore, INC, Piscataway NJ). Affinity was determined by capiuring N-4erminally biotinyiated

 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, 150 mM NaCl, 3 mM EDTA,
0.005% viv polysorbate P20). CGRP surfaces were prepared by diluting the N-bictinylated CGRP 1o a
contentration of less than 0.001 mg/mL inte HBS-EP buffer and injecting it across the SA sensor chip
using variable contact imes. Low capacity surfaces, corresponding to capture levels <50 response units
{RU) were used for high-resolution kinstic studiss, whereas high capacity surfaces {about 800 RU of
captured CGRP) were used for concentration studies, screen:ng, and solution affinity determinations.
Kinstic data were obtalmed by diluting anfibody G1 Fab serially in two- or three-fold increments io
concentrations spanning 1uM-0.1nM {aimed at 0.1-10x estimated Kp). Samples were hrpxcaliy injectad for
1minute at 100 pl/min and dissociation times of at least 10 minutes were allowed. " Afier each binding
cycle, surfaces were regenerated with 25mM NaOH in 26% viv ethanol, which was tolerated over
hundreds of cycles. An entire tiiration series (typically generéted in duplicate) was fit globally to a 1:1
Langmuir binding mode! using the BlAevaiuation program. This returned a unique pair of association and
dissociation kinetic rate constants {respectively, ko @nd ky) for each binding interaction, whose ratio gave
the eguilibrium dissociation constant (Ko = kefke). Affinities (Ko vaiues) determined in this way are listed
in Tables G and 7.

High-resolution analysis of binding interactions with extremely siow offrates. For interactions with
extremsiy slow offrates (in particuiar, antibody G1 Fab binding to human D-CGRP on the chip at 25°C),
affinities were obtained in a two-part experiment. The proiocol described above was used with the
following medifications. The association rate constant (k.,) was determined by injecting a 2-fold titration
series (in duplicate) spanning 550 nM-1 nM for 30 sec at 100 ul/min and altowing only a 30 sec
dissociation phase, The dissociation rate constant {Ker) was determined by injectihg three concentrations
(high, medium, and low} of the same titrafion series in duplicate for 30sec and allowing a 2-hour
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dissoclation phase. The affinity (Kp) of each interaction was obtained by combining the ke and key values

obtained in both types of experiments, as shown in Table 5.

Determining solution affinity by Biacore. The sclution affinity of antibody G1 for ratD-CGRP and
F37A (19-37) human 0-CGRP was maasured by Blacore at 37°C. A high capacity CGRP chip surface
was used (e high-affinily human 0-CGRP was chosen for detection purposes) and HBS-EP running
buffer was flowed at & ul/min. Antibody G1 Fab fragment at a constant conceniration of 5 nM {aimed to
be at or below the expected Kp of the solution-based inferaction) was pre-incubated with competing
peplide, affther ratS-CGRP or F37A (19-37) human (-CGRP, at final concentrations spanning 1 nM to 1
uM in 3-fold serial dilutions. Antibody G1 Feb solutfons 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 suiface as a resulf of solution competition was monitored. These binding responses
were converted o “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
concenirations” were plotted against the concentration of corﬁpeting solution-based pepfide used io
generate each data point and fit to a solution affinity mode! using the BlAevaluation software. The solution
affinities determined (indirectly) in this way are shown in Tables 5 and 7 and were used to validafe the .
affinities obtained when Fabs are injected directly across N-biotinylated CGRPs an a SA chip. The close
agreement between the affiniies 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 activity.

Table 5 below shows the binding affinities of anflbody G1 to human o-CGRP, human B-CGRP, rat
o-CGRP, and rat B-CGRF determined by Biacore, by flowing Fab fragmenis across N-biotinylated CGRPs
on 2 SA chip. To better resclve the affinities of binding interactions with extremely slow offrates, affinifies

. were also determined in a two-part experiment to complement this assay orientation, the solution affinity

of the rat o-CERP inferaction was also determined {as described above). The close agreement of the
affinities measured in both assay orientalions confirms that the binding affinity of the native rat a-CGRP in
solution is not altered when it is N-biotinylated and tethered to & 8A chip.

Table 5. Binding affinities of antibody G1 Fabs Hirated acruss CGRPs on the chip

CGRP on chip i Temp. (°0) ko (15} Tk (t/s) Ko (nM)

Human o-CGRP 25 1.86 x10° 7.80x 107 0.042 (7%, n=4}*

Hurpan a-CGRP a7 578 x 10° 3.63x107 0.063 (4%, n=2)*

Human B-CGRP 37 451 x10° B.88 x 10 0.155

Rat o-CGRP 25 5.08 % 10° 8.18x10° 1.22 (12%, n=21*

Rat a-CGRP N 1,85 x10° 389x10” 2.57* ,
: {Solution Kp=10 (56Y

n=4*
Rat B-CGRP a7 516 % 10° 7.85x10° 0.182

*Affinities for o-CGRPs (rat and human) were determined in a high-resolution two-part experiment, in
which the dissociation phase was monifored for 2 hours (the values for Ko ket ant Ko represent the
average of n repiicate experiments with the standard deviation expressed as a percent variance).
Affinities for B-CGRPs {rat and human) were determined by global analysis using cnly a 20-min
dissociation phase, which was not accurate enaugh fo quantify their extremely offrates (their offrates are
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likely slowar than stated hers and therefore their affinities are likely even higher). Antibody G1 Fab

resolution limit of the Biacore assay (especially at 25°C),

. dissociated extremely sfowly from all CGRPs (except a-rat CGRP) with offrates that approached the

*=Sohution affinity determined by measuring the depletion of binding responses detected at CGRF on the
chip for antibody G4 Fab pre-incubated with solution-based rat a-CGRP compelitor.

 ‘Table & below shows antibodles having the amino acld seguence variation as compared to
antibody G1 and their affinities to both rat a-CGRP and human o-CGRP. All amino acid substitufions of
the variants shown in Table 6 are described relative to the sequence of G1. The binding affinities of Fab
fragmenis were determined by Biacore by flowing them across CGRPs on a SA chip.

Teble 8. Amino acid sequences and binding affinity data for antibody G1 variants determined at 37°C by

Biacore.
Clone L1 L2 H2 HC-FW3 o-rat o-rat a-human o-human
. Kegr (1/8) Ko (nM) Ko (fifs) Ko (nid)

31 3.00¢107 2.57 3.63x10° | 0.083

M1 A100L 1.10x107 1.73x10"

M2 L99A 2 Bx10” 58 3.1x10% 3
AT00R

M3 LOgA 2.0x10% 61 2. 1x10™ 1.7
A100S

M4 LB0A 1.52x10° 84.4 8.95x10° | 0.43
A100V -

B LasA 7.38x107 408 3.22x16° | 0.20
Alooy .

ME LaoN 7.84x10™ 488 1.33x107 1 0.83

M7 LGN g tax10” 51.0 2 43x107 | 1.52
A100C

M8 LOON 7.48x107 41.4 9.20xi0™ | 0.58
A100G

Me LoSN n.d. n.d. 1.00x10° [ 0.06
A100Y

M10 1998 1.51x10° 839 1.73x100 [ 1.08
A100S

M1 1908 4.83x10° 268.3 283107 | 1.77
A100T

M12 LBos 1.94x10° 107.8 1.01x10° | 0.63
A100V '

Mi3 LeaT 1.84x10” 102.2 186107 | 1.18
A1DDG :

M4 1 96T n.d. n.d. 1.00x10° | G.08
A100K

M5 {oaT - 1.16x107 63.9 1.58x10° | 0.10
A100P

M15 LoeT 9.96x10™* 55.3 1.65x10° | 1.03
A100S

M17 Lo9T 2.08x10° 114.4 1.85x107 | 1.18
A100V :

M18 Loov 1.22x10° 67.8 7.03x10° | 0.44
A100G

M19 LogV - n.d. nd 1.00x10" 1 0.08

A100R




E54K A57C L99T A100V 4.07x10 226.1 8 03x 0 5.02 risla R28N

1300 L561 E54K A57E LOOT A100V 5.11x10" 283.9 5.20x10'
3.25 M67 R28N 1300 L561 E54K A57F LOOT A100V 1.71x10

95.0 8.20x10 5.13 M68 R28N 1300s.561 554K A57N 858D E64D

Clone 1 L1 12 H2 HC-FW3 o-rat o-rat g-human gi-human
Ko (1/8) Kp {nivl) ke (178} Kp (nivi)
Mz0 R28W L98R 1.44x10% 80.0 1.36x10" 1 0.85
Al00L
w21 R28W 1988 6.85x10" 15.2 140 1 1.23
22 R28W LogT 1400107 61.1 1.16%10° 1 0.73
M23 R28G 1997 7.99x107 | 44.4 1.30:10™" 1 0.81
A100V
M24 R2sL LooT 1.04x107 B7 8 1.48x10™ [ 0.83
A100V
W25 R28N LosT 1.4x10° 76 1.5x107 1.3
A100V . ~
M25 RZ8N ABTG | LeaT 9.24x10 51.3 1.48x10 0.83
A100V \ :
M27 R28N LooT 3.41x10° 189.4 357107 | 2.23
T30A A100V
M28 R28N E54R | L9ST 1.25x10° 69.4 o.06x10” | 0.62
T30D ASTN | A100V
MZ9 R28N 1.88T 350107 180.4 BT [ 2.38
TA0G ATOOV _
M30 R28N EB4K | LogT 8.38x107° 3544 580x10™ | 3.69
T30G ABTE | A100V
Mat R2Z8N E54K | L98T 351107 200.6 3473407 247
T30G AB7G | At00V
M32 R28N E54K | LBOT 2.86%x10™ 1644 2.71x1G° | 1.89
730G AE7TH | ATO0V
M33 R28N E5dK | LogT 2.22x10 512.2 7.50x10° | 469
T306G ASTN | At00v
8580
M34 R28N £54K | Lo9T 247107 1208 68.45x107 [ 4.04
T30G ABTN | At00V
S58T
M35 R2ZEN Es4iK | LOaT 3.99x107 2217 239107 | 2.12
T30G AB7S | Al0OV ‘
M35 RZEN 1097 4.79x10° 266.1 2.30x10° | 1.48
T30R A0V
Ma7 RZ8N AS7G | LBET 1.45x107 80.6 2.26x107 | 1.41
T30S : A100V
M38 R28N LoaT 310107 283.9 218x10% [ 1.36
TROW AtOOV
M39 RZBN | GB0A [ ASTN | 08T 8.05x10™ 552.8 £25x107 | 2.66
L5687 | S58Y | AlOoV
M40 R28N | GB0A | Es4K | 1897 0.35 20000.0 1.28x0° | 8.00
L58T | AB7L | AlDOV
M4 R28N | G5CA | E54K | 199T 4.53%x107 2517 21050 ] 131
LSBT | AB7N | At00V
E64D
M42 R28N | GSCA | EB4K | LBST 782107 4%7.8 4.17x307 | 2.81
LEST | AB7N | AM00V
HB1F -
W43 R2BN | GS0A | Eb4K | L9097 4.6310° 251.7 2.6510 1.64
LSBT | AB7TN t ATQ0V
S58C .
Midd R8N | GBOA | EB4K | Le8T 6.13x107° 443 2.10x10 2.05
L56T | ABTN | A100V
S58E
M48 R28N | GBOA | EB4K | L88T 5 58x 10 259 240" 1185
IL.58T | AS7TN [ A10GV | ‘

SE8E




L997 A100V 6.76x10- 375.6 4.28x10 ' 2.68 M69 R28N 1300 L561
E54K A57N 8565 LOOT Al 00V 1.81x10" 100.6 7.33x10' 4.58 M70

R28N 1300 E54K A57S LOOT A100V 6.07x10" 337.2 5.59x10
~ 3.49 M71 R28N 1300 L561 554KPA57Y LOOT A100V

Clone | L1 .2 H2 HC-FW3 o-rat a-rat o-human a-human
' Ko (1/8) Kp (niV)) Koy (1/8) Ko (nM)
EB4D
V46 R28N | GBOA [ EB4K | LeeT 2.04x10% 163.3 5.239x10° | 3.37
LBET | ASTN | AlOOV '
SE8E :
- HB1F
Ma7 RZBN | GBOA | EB4K | L9oT 8.23x10° 457.2 332107 | 2.08
LS6T | AS7TN | A1DOV
5586
M43 R28N | GBOA | BEB4K | LRST 0.0343 10805.6 8.42x10° | 5.26
LSBT | ABTN | A100V
$58L '
M489 R28N | G50A | E54K | LO9T 0.0148 82272 5.85x107  13.72
' LBBT | ASTN | A1DOV
S58Y
HB1F
M50 R28N | G50A | E54K | LO9T 5.30x107 . 254 4 4.06x10° | 2.54
LT | ABTR | A100V ,
W51 R28N | L58l E54K | LOGT 118x10° | 858 1.31x10° 1 0.82
. AB7G | AT0OV : :
ME2 R28N | L58 E54K | LO9T 2.20x10° 127.2 281107 | 1.78
ABTN | A100V _
- S584A :
M53 R28N | L5061 E54K | LoeT 1.91x10° 108.1 374107 | 2.34
AB7N | ATO0V
553G
M54 R28N | GB0A | EB4K | 1L89T Z.16x10° 120.0 1.79x10° | 11.18
T30A ASTN | A100V :
58P
M55 R28N | LB6BS | ES4K | LeeT 5.85x107 325.0 4.78x10" | 2.98
T30A ‘ ASTN | AT00V ~
S58E
: EB4D :
M56 R28N | 1568 | EB4K | L9ST 5.238x10” 519.4 47ox107° 1 2.68
T30D ABTN | A100V
HB1F
M57 R2&N | L8565 | E54K | LOST 0.0104 1.200 3.22x107 | 3.08
T30D ABTN | AT00V
S58E
M58 RZ8N | L568 | EB4K | LogT No binding n.d, 1.85¢10° 11218
| T30D ABZN | A100V
358
: HE1F
M59 RZBN | L5658 | E54K | LOST 0.0123 6833 5.24x107 [ 3.28
T30D ABTN | ATO0V
S58N
HE1F )
M&0 RZ8N | L56S | EB4K | Le9T 0.0272 15871.1 9.11x10" | 568
T30D AB7N | A100V :
S58R
HB1F
MB1 R28N | AS1H | E54Q | 1.99T 521157 289.4 459107 | 2.87
T30G ABTN | A1ODV
, HB1F : ,
MB2 RZ8N | A51H | EB4K | L98T 5 75x1%° 247 BETX{0” {588
T30G | LSBT | ABTN | At0OOV
S58E
M&3 R28N | GB0A | E54K | L9gT 2.65x107 147.2 1.50x10° | 8.38




2.12x10- 117.8 1.28x10 8.00 72 R28N 1300 554K LOOT A100V
3.95x10 219.4 4.00x10 . 2.50 M73 R28N 1300 L565 554K A57N
558Y 5640 LOOT A100V 3. 00x10- 166.7 2.55x10 . 1.59 M74
R28N 1300 L565 554K A578 LOOE3A100V 6.03x10" 335.0
5.97x10'

Clone | L1 1.2 H2 HC-FW3 | aerat g-rat a-human g-human
: Kot (1/8) Kp {nhf) I (1/8) Kp (nif)
T30G ASTN | A100V
S58T -
M64 RZEN | GBDA | EBaK | LeoT 0.0234 1300.0 1.32%10~ | 8.25
T30G AB7N | A10DV
S58Y
M&5 R2BN | G50A | EB4K | L88T 407107 226.1 8.03x10" | 5.02
730G | 156l AS7C | A100V
MBB R26N | L56l EB4K | 1.88T 51110~ 283.9 5.20x107 | 8.25
T30G ABTE | A1Q0V
ME7 R28N 1| L56] B84k [ LoaT 171107 95,0 8.20x10™" | 513
T30G AB7F | A100V :
MBS R28N | L8 E54K | LooT 5.76x10° 375.8 4.28x10%. | 2.68
T30G ABTN | AlOOV
858D
EB4D
MBS R28N | L5681 EEZK | L8ST 1.89x107 {006 7.33x10° | 4.58
T30G ABTN | A100V
_ SEBE
M0 R28N [ LE8I EsdK | L99T 8.07x107° 337.2 5 Eox10™ | 3.49
T30G AB7S | A00V
M71 RZ8N | L56t E54K | LgaT 2.12x107 1178 . | 1.28¢x10° | 8.00
T30G ASTY | AtOOV
M72 R28N | L86S | E54K | LeeT 3.08x10° 2184 400707 | 280
: T30G AT00V
M73 R2BN |L588 | EB4K | L99T 3.00x107 168.7 25510 ] 1.58
T30G6 | ABTN | Af00V
S58Y '
E640
MT4 R2ZBN | LBBS | EB4K | LeoT 6.03x10™ 3350 597xi6T | 3.73
1 T30G AS7S | At0oV
M75 R28N | L5685 { E54K ! 199T 1.87x107% 1038.9 1.18x30° | 7.25
T30G AS7V | AtDOV
M76 R28N | GBOA | AB7G | LO9T 1.18x10™ 54.4 3.64x107 | 2.28
TS | LS6T Al00V
M77 R28N | GA0A | E54K | LBOT 0.0143 784 4 4.77x10% | 288
T8 | LBST | ASYD | Af00V
M78 R28N | G50A | £54K | Lo9T 0.187 9277.8 131107 1818
T308 | L8ST | ASTN | A100V
358T
M78 R28N | GB0A | EB4K | LO9T 0.19 10555.6 | 1.20x107 | 8.08
T30S | L56T ! AB7P | A100V
Mso RZ8N | L56i E54iK | [99T 0.0993 5518.7 2.09x107° | 13.0B
T30S AB7N | A100V
858V
M&1 RZ8N | L5658 | EB4K | LBOT A28x107F 2383 4.90x1G° | 3.06
T30S ABTN | A100V
SE8E
MB2 R2eN [ AB{H | ASYN | LeoT 899107 388.3 8.77x107 | 5.48
TIOV | LB6T | ATDOV :
M3 R28N [ AB1H | EBAK | Le9T Nobinding | h.d. §.33x107 | 5.83
Taogv | LB6T | ABTN | At0OV
S58M
HB1F
M84 RZ8N | ABTH | EB4N | 1.89T RN R 977.8 108x10° 1875
T30V {1867 | AB7TN | A100V '
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3.73 M75 R28N T30G L563 E54K A57V L997 Al 00V 1.87x10-
1038.9 1.16x10 7.25 M76 R28N 1308 G50A L56T LOOT A100V
1.16x10 64.4 3.64x10 2.28 R28N 1308 G50A L56T 554K A57D
LOOT A100V 0.0143 794.4 4.77x1€ 2.98 M78

All CDRs Including both Kabat and Ghothia CDRs. Amino acid residues are numbered sequentislly (see
Figure B). All clones have L3+H1+H3 sequences identical fo G1.
Ke = Koalkon. All Ko values were determined in a screening mode excapt those that are undetined, which
were obtained by global analysis of a Fab concentratibn saries (G1 was analyzed In a high-resclution
mode). Underlined Kp values were therefore determined experimentally by maasuring ke Other Kon
values were estimated to be the same as M28.
n.d. = not determined

To determine the epitope on human o-CGRP that is recognized by antibody G1, Biacore assays
deseribed above were used. Human o-CGRP was purchased as an N-blotinvlated version 1o enable its
high-affinity capture via SA sensor chips. The binding of G1 Fab fragment to the human o-CGRP on the

-chip in the absence or presence of a CGRP peptide was determined. Typically, a 2000:1 mol peptide/Fab

solution (e.g., 10 uM peplide in 50nM G1 Fab) was Injected zcross human o-CGRP on the chip. Figure 6
shows the percentage of binding biocked by compsting peptide. Data shown In Figure 6 Indicate that
peptides that block 100% binding of G1 Fab to human o-CGRP are 1-37 (WT), 8-37, 26-37, P20A (18-37),
K35A (19-37), K35E (19-37), and K35M (18-37) of human a-CGRP; 1-37 of B-CGRP (WT}; 1-37 of rat a-
CGRP (WT); and 1-37 of rat 8-CGRP (WT). All thess peptides are amidated at the C-terminus. Peptides
F37A (19-37) and 18-37 {the Iattér not amidated at the C-ferminus) of human a-CGRP alsa blocked about
8% to 90% of binding of G1 Fab o human o-CGRP. Peptlids 1-36 (not ami'dated at the C-terminus) of
human o-CGRP biocked about 40% of binding of G1 Fab to human o-CGRP. Peptide fragment 18-36
(amidated at the C-ferminus) of human o-CGRP; peptide fragments 1-13 and 1-1¢ of human o-CGRP
{neither of which are amidated at the C-terminus); and human amylin, calcitonin, and adrenomedullin (al
amidated at the C-terminus) did not compete with binding, of G1 Fab to human a-CGRP on the chip.
These data demonstrate that G1 targets a C-terminal epitope of CGRP and that both the identity of the
most terminal residue (F37) and its amidation is important for binding.

Binding affinities of G1 Fab o variants of human o-CGRP (at 37°C) was also determined, Table 7
below shows the affinifies as measured directly by titrating 61 Fab across N-bictinylated human o-CGRP
and variants on the chip. Data in Table 7 indicate that antibody G1 binds to a C-terminal epitope with F37
and G33 being the most inﬁpo%tant residues. (G1 does not bind fo CGRP when an extra amino acid residug

. {alanine} is added af the C-terminal (which is amidated).

Table 7. Binding affinities of Gt Fab to human o-CGRP and variants measured at 37°C (see Table 4 for

their amino acid sequences)

CGRE on Chip | Keg (1/MS) | Ker LiS) | Ko (N

1-37 (WT) 4.68x10° | 7.63x107 | 0,16 {high resolution K = 0.08)
10-37 460107 | 7.30x10° | 0.18
35-37 . 310x10° 1 8.80x107 | 0.28

FZ27A (25-37) | 3.25x10° | 1.24x107 § 0.38

VZ28A (25-37) [ 3.82x10° 18.38x10™ | 0.28

P20A (25-37) | 2.26x10° | 1.78x10" | 0.79

Ta0A {25-37) | 1.79xi0° [ 8.41x10° | 0.47

N31A (25-37) | 217x10° | 1.14x107 ] 0.53

V32A (25-37) | 2.02x10° | 3.46x10™ | 1.71

G33A (25-37) | 2.07x10°_| 0.0291 _ | 141
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R28N 1308 G50A L561 E54K A57N 8581 LOOT A100V 0.167
9277.8 1.31x1 0. 8.19 M79 R28N T30S G50A L56T E54K A57P
L99T A100V 0.19 10555.6 1.29x10" 8.06 M80 R28NT308 | | 554K
A57N S58V LOOT A100V 0.0993%516.7 2.09x10- 13.06 81

"CGRP 0N CRID | Koq (1/MS) | Ko (178} | Ko {nM)

S34A (25-87) | 2.51x10° | 7.84x107 | 3,04

K35A (18-37) | 2.23x10° [ 2.67x10" | 1.38

"K35E (19-37) | 5.95x10° | 8.79x107 | 9.73

KAEM (19-37) | 2.66x10°_| 1.34x10™ | 0.5

KZ6Q (19-37) | 1.95x10° | 2.70x10° | 1.38

F37A (26-37) | £.60x10% | 8.48x107 | 96 (solution Kp = 172 nM)
38A [25-38A) | - - _ No binding detecied

The above data indicate that the epitope that antibody G1 binds is on the C-terminal end of
human a-CGRP, and amine acids 33 and 37 on human o-CGRP are impoertant for binding of antibody G1.
Also, the amidation of residue F37 is important for binding. '

Example 5: Effect of anti-CGRP aniagonist éntibodv G1 on skin vasodilatation induced by stimulation of

raf saphenous nerve

To test antagonist activity of ani-CGRP antibody G1, effect of the antibody on skin vasodiiatation
by stimulation of rat saphenous nerve was tested using a rat model described in Example 3. Briefly, rats
were maintained anesthesia with 2% isoflurane. Bretylium tosylate (30 mgfkg, administered Lv.) was
given at the beginning of the experiment to minirmize vasuconstriction due to the concomitant stimulation

of sympathetic fibers of the saphenous nerve. Body temperature was maintained at 37°Chytheuseofa
rectal probe thermostatically connected to a temperature controlled heating blanket. The saphenous
nerve of the right hindlimb was exposed surgically, cut proximally and covered with plastic wrap o pravent
drying. A laser Dopbier probe was placed over the medio-dorsal side of the hindpaw skin, which is the
region innervated by the saphenoﬂs narve., Skin blood flow, measured as blood cell flux, was monitored
with a faser Doppler fiow meter. In experiments to determine effects of antibody within two hours of
injection thirty to forty five minutes after bretylium tosylate injection, when a stable base-lins flux (less than
5% variation) was ‘estabiishsd for at least 5 min, tha nerve was placed over platium bipolar electrodes and
eiecirically stimulated {2Hz, 10V, 1 ms, for 30 sec) and again 20 minutes later. The average of the blood
fiow flux response to these two stimulations was used to establish the baseline response (time 0) to
slectrical stimulation. Antibody G1 (1 mgfkg or 19 mg/kg) or vehicle (PBS with 0.01% Tween 20 equal
volume io 10 mg/kg G1) were then administered intravenously (iv.). The nerve was subsequently
stimulated (2Hz, 10V, 1 ms, for 30 sec) at 30 min, 60 min, 80 min, and 120 min after the antibody
administration.  Animals were kept under anesthesia for a period of approximately three hours.
Curmnuiative change in skin blood flow was esfimated by the area under the fhpetime curve (AUC, which is
equal to change in flux multiplied by change in time) for each fiux response to electrical pulse stimulations.

As shown in Figure 7, blood flow increase stimulated by applying electronic pulses on saphenous
perve was significanity inhibited by the presence of antibody G1 at 1 molkg (administered i.v.) as
compared to the vehicle, when the saphenous nerve was electrically stimulated at 80 min after the
antibody administration. Blood flow Increass stimuiated by applying electronic pulses on saphenous
nerve was éigniﬁcantly inhibited by the presence of antibody G1 at 10 mgkg (administered iv.) as
compared to the vehicle, when the saphenous nerve was electrically stimulated at 80 minutes and 120

minutes after antibody administration.
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R28N 1308 L565 554K A57N 8585 L997 A100V 4.29x10" 238.3

4.90x 0 3.06 R28N 130V A51H L56T A57N L997 A100V 6.99x10-
388.3 8.77x10' 5,48 M83 R28N T30V A51H L567 E54K A57N

S58M H61F L997 A100V No bindif#rn.d. 9.33x10 5.83 M84 R28N
T30V |

In experiments to determine effects of the antibodies at longer time points in the saphenous
assay, rafs were injected i.v. with the indicated doses of antibody 24 hours or 7 days prior to preparing the
animal for saphéntﬁus nerve stimulation as described above. In these experiments i was impossible 10
establish @ baseline response in individual rats fo electrical pulse stimulation prior to dosing, so treated
groups were compared o animals dosed with vehicle (PBS, 0.01% Tween 20) at 24 hours or 7 days,

As shown in Figures 8A and 8B blood fiow increases In the dorso-rnedial hindpaw skin evoked by
saphenous nerve stimulation were significantly inhibted in the groups of animals dosed with either 10
ma/kg or 3 mg/kg G1 at either 24 hours or 7 days prior to stimulation as compared to vehicle groups
dosed at the same tima posnt=

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 (ECs). The ECsp at 24 hours is 1.3
mgrkg and the ECs, at 7 days is siightly lower (0.Bmg/kg). :

Example 6 Acute sffect of ani-GCGRP antagonist antibody G1 In a dural artery (closed cranial window)

assay )
Closed Cranial Window Maodel: The purpose of this experiment was to determine the acute effect of anti-

CGRP antagonist antibodies and combare it with the acute effect of the CGRP recepfor antagonist
BIBN4CYOGBS. Experiments were carried out as previously describsd (Williamson et al., Cephalaigia
17(4):518-24 (1967)) with the following modifications. Sprague Dawley rats {300-400g) were anesthelized
with 70mgfkg Lp. pentobarbital. -Anesthesia was maintained with 20mg/kg/hr i.v. pentobarbital. Rats were
cannuiated through the jugular vein for defivery of all drugs. Blood pressure was monitored with a probe
(mikro-tip catheter, Millar Instruments) threaded through the femoral artery into the abdominal aorta. The
rats were fracheotomized and breathing rate was maintained at 75 breaths per minute at a volume of 3.8
mL. After fixating the head in & stersotactic instrument and removing the scalp, a 2x6mm window in the
ieft parictal area just lateral to the sagittal suture was made by thinning the bone with a dental csill Using
a micromanipulator, a platinum bipolar sleclrode was lowered oo the surface and covered with heavy
mineral ofl. Lateral 1o the electrode window ancther window of 5xB mm was created and filled with heavy
mineral off through which the diamefer of a branch of the middle meningeal ariery (MMA) was
continuously monitored with & CCD camera and a video dimension analyzer {Living Systems). The rats
were resied for no less than 45 minuies after the preparation. A baseline response to electrical
stimulstion was established (15 V, 10 hz, 0.5 ms pulses, 30 seconds) and then rats were dosed 1.v. with
experimental compound (10mglkg mu7ED, 3000g/kg BIBN40IERS or PBS 0.01%Tween 20). Additional
alecirical stimulations were done at 5 (BIBN4OISES), 30, 80, 80 and 120 minufes after dosing. Al data
was recorded using chart software (ADinstruments).

As shown in Figure 9@ mu7E9 at 10mg/kg significantly blocks MMA dilation evoked by electncai
field stimuiation within 80 minuies after dosing and maintzins the effect throughout the duration of the
assay (120 minutes). For comparison BiBN4CS6BS blocks MMA dilation within & minutes of dosing but
the effect has completely disappeared by 90 minutes. The magnitude of the block is comparabie between
BIBN40S6ES and mu7ES.
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A51 H L56T E54N A57N L997 A100V 1.76x10- 977.8 1.08x10-
6.75 -64 - AU CDRs including both Kabat and Chothia CDRs.
Amino acid residues are numbered sequentially (see Figure 5). All
clones have L3+H14-H3 sequencesridentical to 01. Ko = korikon.
All kori values were determined in a screening mode except those
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7.30x10-b 0.16 25-37 3.10x10 8.80x10 0.28 F27A (25-37) 3.25x10
1.24x104 0.38 V28A (25-37) 3.32x10b 9.38x10"5 0.28 P29A
(25-37) 2.26x10b 1.78x10-4 0.79 730A (25-37) 1.79x100 8.41x10
0.47 N31A (25-37) 2,17x10 1.14x1 4514 0.53 V32A (25-37)
2.02x10 3.46x10-4 1.71 G33A (25-37) 2.07x100 0.0291 141

the same extent as if each individual publication, patent or patent appfication were specifically and

individually indicated o be so incorporated by reference.

Deposit of Biological Material
The following materials have been deposited with the American Type C_:ulture Cotlection, 10801
University Boulevard, Manassas, Virginia 20110-2209, USA (ATCC):

Material Antibody No. ATCC Accession No. Date of Deposit
oDbh.CERP.hFcGH G1 heavy chain PTA-8887 . July 15, 2008
pEh. CGRP.LKG! G1 light chain PTA-G866 July 15, 2005

Vector pEb.CGRP.IKGI I8 a polynuciectide encoding the G1 light chain variable region and the
light chain kappa constant region; and veclor pDb.CGRP.hFeGl is a polynuclectide encoding the G1
heavy chain vartable region and the heavy chain IgG2 constant region containing the following mutations:
A330P331 fo 83308331 (amino acid numbering with reference fo the wildlype 1gG2 sequence; ses Eur. J.
Immunoi, {1988) 29:2613-2624).

These deposits were made under the provisions of fhe Budapest Trealy on the International
Recognition of the Depostit of Microorganisms for the Purpose of Patent Procédure and the Reguiations
theraunder (Budapast Treaty). This assures maintenance of a viable culture of the deposit for 30 years
from the date of deposit. The deposit will be made available by ATCC under the terms of the Budapest
Treaty, and subject to an' agreement between Rinat Neuroscience Corp. and ATCC, which assures
permanent and Unrestricied aveiiability of the progeny of the culture of the deposit to the public upon
issuance of the perfinent U.S. patent or upon faying open fo the public of any U.S. or foreign patent
application, whichever comes first, and assures avallability of the progeny to one determined by the U.8,
Commissioner of Patents and Trademarks to be enfitied thereto according to 35 USC Section 122 and the
Commissioner's rules pursuant therefo (including 37 CFR Section 1.14 with pardicular reference fo 888
OG B38). 7 .
' The assignee of the present application has agreed that if a culture of the ,materiafs oh deposit
shouid die or be jost or destroyed when cultivated under suliable condifions, the materials will be promptly
replacad on notification with another of the same. Avallabllity of the deposited material is not fo be
construed as a license fo practice the invention in contravention of the dghts granted under the authority

of any government in accordance with its patent laws.

Antibody sequences

&1 heavy chain variable region amino acid seguence (SEQ D NOi1)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNWVESWVRQAPGKGLEV\NAEIRSESDASATHYAEAVKG
RFTISRDNAKNSLYLOMNSLRAEDTAVYYCLAYFDYGLAIGNYWGQGTLVTVSS

&1 light chain vériable region amino acid sequence (SEQ 1D NC:2)
ENVLTOSPATLSLESPGERATLSCKASKRYTTYVSWY QOKPGQAPRLLIYGASNRYLGIPARFSGSGSGTDFE
TLTISSLEPEDFAVYYCSQSYNYPYTFGQGETKLEIK
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- 65 - CORP on chip k" (1/Ms). kort (1/s) KD (nM) $34A (25-37)
2.51x10b 7.64x104 3.04 K35A (1947) 2.23x10b 2.97x104 t33
K35E (19-37) 5.95x104 5.79x104 9.73 K35M (19-37) 2.63x105
1.34x104 051 K35Q (19-37) 1.95%0b 2.70x10-4 1.38 F37A
(25-37) 8.90)(104 8.48x10 95 (solution KD r: 172 nM) 38A
(25-38A) - No binding detected '

.G’I CDR H1 {extended COR) (SEQ 1D NO:3)

GFTFSNYWIS

G1.CDR H2 fextended COR) (SEQ ID NC:4)
EIRSESDASATHYAEAVKG

G1 CDR H3 (SEQ 1D NO:5)
YFDYGLAIQNY

G1 CDR L1 (SEQ ID NO:6)
KASKRVTTYVS

G1 CDR L2 (SEQ ID NO'7)
GASNRYL '

G1CDR L3 (SEQ 1D NO:8)
SQSYNYPYT

G1 heavy chain variable region nuclectide seguence {SEQ 1D NO:2}
GAAGTTCAGCTGGTTGAATCCAGTEETEETCTEETTCAGCCAGGTGGTTCCCTGLETCTGTCCTGC

GCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGRATTCETCAGGCTCCTGETAAAGGTCT
GGAATGEGTTGCTGAATCCETTCCBAATCCGACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAA
GGTCGTTICACCATCTCCCGTGACAACGCTAAGAACTCCCTGTACCTGCAGATGAACTCCCTGCGTG
CTGAAGACACCGCTGTTTACTACTGCCTGGCTTACTTTGACTACGGTCTGGCTATCCAGAACTACTGG

GBETCAGGGTACCCTGGTTACCGTTTCCTCC

G1 Jicht chain variable region nuclectide seguence (SEQ iD NO:10)
GAAATCGTTCTGACCCAGTCCCCGECTACCCTGTCCCTGTCCCCAGGTGAACGTGCTACCCTGTCCTGE
AAAGCTTCCAAACGGGTTAGCACCTACGTT?CCTGGTACCAGCAGAAACCCGGTCAGGCTCCTCGTCTG
CTGATCTACGGTGCTTCCAACCETTACCTCGETATCCCAGCTCGTITCTCCGETTCCEETTCCEETACCE
ACTTCACCCTGACCATCTCCTCCCTGGAACCCRAAGACTTCECTETTTACTACTGCAGTCAGTCCTACAA
CTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAA

31 heavy chaln full antibody amino acid seauence (ingluding modified 1962 as described herein) (SEQ 1D
NO:ATY :
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYWISWVRQAPGKGLEWVAEIRSESDASATHY AEAVKGR
FTISRDNAKNSLYLOMNSLRAEDTAVYYCLAYFDYGLAIQNYWGQGTLVTVESASTKGPSVFPLAPCERS
TSESTAALGCLVKDYFPERVTVSWHNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSNFGTQTYTONVDH
KPSNTKVDKTVERKCCVECPPCPAPPVAGFSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWY
VDGBVEVHNAKTKPREEQFNSTFRVVSVLTVVHODWILLNGKEY KCKVSNKGLPSSIEKTISKTKGQPREFQY
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The above data indicate that the epitope that antibody 01 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 01.

Also, the amidation of residue F376is important for binding. 5

Example 5: Effect of anti-CGRP antagonist antibody 01 on skin
vTLRYAReEiatatoB nduredy byrstimwiatiernpivatisaphr oS8 BIVESKLTVDKSRW
acch@testantaganistartviispdianti-CGRP antibody 01, effect of the

antibody on skin vasodilatation by stimulation of rat saphenous

inerve nitgmtea }Jsmc%a rat m degcrled in Example 3.
v Yggwﬂ%m& éﬁ%@l@&&gﬂyg%@ew sses6TD

e
FTLTE’ée%ﬁﬁf ‘of SQ% ‘é"T&? GC?% Kzr‘ri? ﬁ’?m i%r V&é%COhS%’ICg §&§§ &‘LNNFYP

REAHE EEhESh \GE&%%%?WM&W%%‘?H’%%%WHQGLSS*’VTKSF

NF‘ﬁ%%lphenous nerve. Body temperature was maintained at 37C by
the use of a rectal probe thermostatlcally connected toa

NO: 1§Ine rlght hlndllmb was exposed surglcally cut prOX|maIIy and
GAABDVENECT 0T IATUCAETHE TC PreverlTLEANGAGGTRACasHIIDeppIer G TCCTEC
ceTprohswas ptacetroverAhernurdimatorsal ahts it AioafEsRAGETC
TecAfEhEs iR cegiondenevaiaddoy the saptecorscoanvecSkiB Al eotG TTAA
Aacciievrrreaasnretbasdienchaet dinanasromenitored withantfasatTeceeTecet
ccrd@RRle v mete: tRceseertemiadogeieimre Riferis@lccasracTaCT
GGG"f‘@&?&%\%W&W%ﬁ#@%@éﬂﬂ%@é@&@ﬂ%ﬁH@Hﬁ%‘éoﬂmoec

.CCC (ts%r"r 5%@&%&8?@&@%%%% @Té@&?&%ﬁ%&ﬂﬁﬂéé&@rﬁéwcm

acadDRP Y sheddorableast SRig H&‘R CAGCTGT
e gﬁfgés %;é% s T sl oo
CCAGI’A}%’ g%ﬁﬁ@ﬁ%&’%ﬁ%ﬁ&% COOHSE %%'QS%CMGACCG'GGAGA ©

AR ARAR T GEATAD Bt RS e BAC AR IS ¢l th= e
CGTQ@%@M%@W%WAA%WW@ﬁA@%%%Tﬁﬁ:ﬁ GG GFTECTEEAC
CTCTREKIARS(PRS GHIP 0TI GEAGIEM TS O EF \RIMRREGS TRk G U A CCC
AAGARBEAREH GARTIAIRIEEE TREBVEIREASE (RAFATREGTEARCRERCTCACCGTGETE
CACATSESIIG AR AEREIA TG CTAMRS TOT MM GR BT FRPCASTFCAGO

| ATCOREASBCOATCANCHACECHANGHERCHTEC SMIBREhECCAAAHNSHANOPC TGCCCCCA -

TeoAbnnalswerekeplandeET acestitesieciacagrencd TehapprasiToataCATCCE
acatbsee bawss Cemndative changedocskindland dlowanascestinatecc AATGE
Teciyrthe ateadaderdhe dtrimecpiner tAtiCrudlchAs BB cCAGCAGGE
rancingerinrfshrBrdtiplieskychrnae fadineldyrachbocresnensecTarce

CTG%&@%@%Me stimulations, As shown in Figure 7, blood
flow increase stimulated by applying electronic pulses on

G1 hgﬁta%?hﬁm?u%%mwude /as.$ e%{}g;ge ly, iphibited by the presence of

AR TTC Gpﬁ:CCAéTO é%eno f/lrg %géé e”?écct:nca AXAC é@%fég{ggmmr
GCA@«?W%%%%#A& A on iese o e ToGTOG
TCTCSATSIE 35 SPPIY @é‘%?ﬁgg%ﬁé&c‘& H@?{BFEST %%?GEV%%WEC -
COTAGGRICHITY ThRmItEd 1) theS5res ou %W@‘@GC"‘G ©
AG?%%M@%%@QV%&M&&F@&Q@Tﬁ%%éh%l‘é@%ﬁé%ﬁﬂ“é‘ecm GecTes
ACC@%H@@U@@WW&M@I@W&WW%%WG%HWGTGTGC@

120 minutes after antibody administration. -66 - In ,

experiments to determine effects of the antibodies at longer time

points in the saphenous assay, rats were injected iv. 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 to establish a baseline

response in individual rats to electrical pulse stlmulatlon prior to

pEsrbed derein) (SEQ 1D
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15 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., Maturitas

30:307-316 (1998); Katovich et al., Brain Res. 494:85-94 (1989);
TeCSHRRKIRE B EAkTIdiR Srinrees AR LIRIAL A66AHRBBYATRARESTRItyAATCCG
cr RS ERIS B Adsisied dRdNerRBiR RycRB B irE MootRbi PrlleIs AccACCe
TGA%Q‘?&;&EE%Bck&a%%%%ﬁl@ﬁ%&'&%@m@A%@é@ﬁ@m!%ﬁrmﬁbcmcm@sco

e Jalo Bﬁ %)A? ﬁq\&%%] SR-phichsendssthem into withdrawal

Imme |atel IS wit rawal Is accompanied by a skin

temperature increase, a core body te rature , N
At R SRR GRS S TR ?ﬁ%%aéégﬁﬁé&a“rﬁ'?%%‘?‘s 15Wo:13; e -

CGFﬁ’dﬁ%ﬁbN%ﬁggét &RERT SFRIBNR SRR EE %‘?*Fd(%’ﬁrﬁltn toWhat
N ST I AGh ABE B M RING SASC i BMER RS

NH%@N[%WI@B@@WCWWYHWWWP%W@ a‘Fé”fF@ﬁféﬁWm

NH S ATV Friir@- A TBRH Y IR AW SERE- SO (AR 5T oL flush

NH SENTeTTICBR(Me LSRR YAIEINEY BTN VA SIAMHEENE0 BOF-3HE(1998)).

This is why the morphine withdrawal model is believed to mimic
clinical hot flush. Ovariectomized rats were ordered from
Charles River Laboratories. Not less than 7 days post ovariectomy
morphine dependency was created by implanting a morphine
pellet (75 mg morphine base) 30 subcutaneously. Two days later
2 more pellets were implanted. The following day rats were
injected intravenously with either 10 mg/kg 4901 [*1 or vehicle
(PBS, 0.01% tween). Two days after the second pelleting the rats
were anesthetized with ketamine (90 mg/kg) and lightly restrained.
A surface temperature thermocouple was taped to the base of the
tail and a rectal thermocouple is used to measure core
temperature. Data was recorded using Chart software
(ADInstruments). After recording 15 minutes 35 of stable baseline
temperature, naloxone (1mg/kg) was injected subcutaneously.
Temperature was recorded continuously for the next 60 minutes.
The results are shown in Figures 11A and 118. Itis
understood that the examples and embodiments described herein
are for illustrative purposes only and that various modifications or
changes in light thereof will be suggested to persons skilled in the
art and are to be included within the spirit and purview of this
application. All publications, patents and 40patent applications
cited herein are hereby incorporated by reference in their entirety
for all purposes to - 68 - the same extent as if each individual
publication, patent or patent application were specifically and
individually indicated to be so incorporated by reference. Deposit
of Biological Material 5The following materials have been
deposited with the American Type Culture Collection, 10801
University Boulevard, Manassas, Virginia 20110-2209, USA
(ATCC): Material Antibody No. ATCC Accession No. Date of
Deposit pDb.CGRP.hFcGI C1 heavy chain PTA-8867 July 15,
2005 pEb.CGRP.hKGI G1 light chain PTA-6866 July 15, 2005
Vector pEb.CGRP.hKGl is a polynucleotide encoding the 01 light
chain variable region and the light chain kappa constant region;
and vector pDb.CGRP.hFcGl is a polynucleotide encoding the 01
10 heavy chain variable region and the heavy chain IgG2 constant
region containing the following mutations: A330P331 to 53305331
(amino acid numbering with reference to the wildtype 1gG2
sequence; see Eur. J. Immunol. (1999) 29:2613-2624). These

P [ T [ [ B . S PR N PR o P [ T o R TR
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35

C
GGTCA

The assignee of the present application has agreed that if a
culture of the materials on deposit 25 should ,die or be lost or
destroyed when cultivated under suitable conditions, the materials
will be promptly replaced on notification with another of the same.
Availability of the deposited material is not to be construed as a
license to practice the invention in contravention of the rights

claigganted under the authority of any government in accordance with

its patestiaws. 30 Antibody sequences 01 heavy chain variable
region amino acid sequence (SEQ ID N0:11
EVQLVESSBG YO PBESERIBEARBGETESIRY Wi PR geasured by
KGLEVNAERRSEShASATIEYMAEAVKG
RFTISRDNAKNSLYLQMNSLRAEDTAVYYCLAYFDYGLAIQNYW
GQGTLWEss8hRdlightchaim warahliegreygicoraming iasigast 90% identcal in
sequence;s Bd 4R NReA) sea D No: 1.
EIVLTQSPATLSLSPGERATLSCKASKRVFTYVSVVYQQKPGQA
P%LLIY%th%y @JA? I E:%%E‘%I%;EP ﬁe arnino acid residue at position 99 of SEQ
gg;fﬁllmﬁu%'t?%ﬁ 44 L,Egtsﬂ %Dﬁ'\\flsgﬁ%%%%é&é@&fﬁl@% azgqi acid residue at
extende : : _
COR 2 oToric CBR) (SR R W R B R O core
EIRSESDASATHYAEAVKG GI CDR H3 (SEQ ID. NO%‘H B At 3
YEDYGIKI B BB PO ET é%ﬁ?‘j’rﬁ?%\?& TERIRER A 7&re tdentical in
01 CDRAM{ &GN PFEASNRYL 15 01 CDR L3 (SEQ ID
NO:8) SQSYNYPYT 01 heaw chain variable region nucleotide
Se@uend@e(g@@w @;qsq@@gjo pigim 1, comprising at ieast one CDR selscted from the group
GAAGTEGABECFGGTTGAATCCGGTGGTGGTCTGGTTCAGCCA
GGTGGI TIBBTESTTETECIOTTEE GCTGCTTCCGG | |
CACCTE.CTBCAAGHAGTIGBATGBCCTGGGTTOGTCAGGCTCC
TGGTAAAGSE HE Is sst forth in SEQ 1D NO: 5;
GGAATGGSBRIGEIGAAATRGEIXECGAATCCGACGCGTCCG
CTACCCALTACGGdAMIET CRIdAAA ,
GGTCGTTIGACLAE I GEESD AGARCGCTAAGAACTCCCTG

TACCTGCAGAT GAAGTLGLT GGG T apie 6. :
CTGAAGACACCGCTGTTTACTACTGCCTGGCTTACTTTGACTA

GTCé%G%TdATCC ACAACTACTGG 25

=) %\ %g i o] QI_ COMmpris & . | | . ‘
variableare @?dh0§!§<§as sg %r;[\ m’%gc? ! Q.}E TCG 0L Iz()%#att glﬂg'lsQromlSEQ ID NG &

nucléotide se ,uen_ceés_ allg_eﬁJ "1
GAAATCGYTETCRE R ERET O CECEEE TR CcTGTCCCTGTOC

CCAG GHG ﬂﬂé@ﬁ%ﬁﬁ@@%%%a sequence that differs from SEQ 1D NO: 8
AAAGCTTECARARISTRE T AT CACETRE ST TTCCTGGTACCAG
CAGAAACCCGGTCAGGCTCCTCGTCTG 30
CTGATOTARSGFEOTECCARCGOGT HRCESTHEH NI TAGEST sequence
CGIl | CTGEGEGTTOCRE G V. FEeRG BT AGRE! 90% identical in amino acid seguence fo
ACTTCAREBUOCHGACCATCTCCTCCCTGGAACCCGAAGACTTCG

CTG I IACTACTGCAGTCAGTCCTACAA -

CEACCOER IA6AGCERC Gl dp/Al Gihdd G GNIF GnTIEH A A BT A or an igh

- A 01 hegyychaimdullaatthogyamino acid sequence (including

modified 1g02 as described herein) (SEQ ID 35N0O:11)
EVCILVESGGGLVQPGGSLRLSCAASGFTFSNYWISVVVRQAP
GKGLEVVVAEIRSESDASATHYAEAVKGR B ,
FTISRDNAKNSLYLQMNSLRAEDTAWYCLAYFDYGLAIGNYVVG
QGTLVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSVVNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSNFGTQTYTCNVDH
KPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVQFNWY 40

AN ISV \VJLIMNILA LTI Irrr—/sarnNIicCTr_m\i /A2 J1 INNNJLIOSTTSV\AIL NICSLZTNVN7Z >
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15 AGGTCG | |
ICACCATCTCCCGTGACAACGCTAAGAACTCCCTGTACCTGCA
GATGAACTCCCTGCGT
GCTGAAGACACCGCTGTTTACTFACTGCCTGGCTTACTTTGAC
TACGGTCTGGCTATCCAGAACTACTG

G@GTC%%I&QQQJ@@&5&6%&;—.&@ & heavy chain produced by the expression

CCTCCRLGIMGALCRAGRREFRpkE TGTCTTCCCACTGGC
CCCATGCTCCCGCAGCACCTCCGAGAGCACAGCCGCCCTGG

AoKkact: GT%%%%%ﬁc%%%géﬁ%%@%&%f%%&b g son
GCGGCETEERCACCTTEECA é%% 20
CCTGCAGTCCTCAGGTCTCTACTCOCTCAGCAGCGTGGTGA
CdéTGé@AWA@bﬁPWG@EW@ fhe antibody sccording to claim 1 and 2
CCAGAERTARE K PErBRKESTAEATCACAAGCCAAGCAACAC
CAAGGTCGACAAGACCGTGGAGAG

WG GTA GFET BCHAETRT COATC FTSFCOAGTORCTONGETE individual,
GCCGGATIATCOBTFSHMNE CIGTFE! an effective amount of an ant-CCRP antagonist
CCTCCAAMBCCAAAGGACACCCTGATGATCTCCAGAACCCCA
GAGGTGACCTGIGTGGTGGTGGAC
G|%TCq@f\%&ﬁ@&%@%@ﬁ@%ﬁ%@ﬁ%ﬁﬁ%%@ﬁ@ﬁﬁ@@ ne with or
GACGGﬁ@oﬁﬁﬁéﬁ@%%@%é%%;5headache, migrainous neuralgia, chronic
AAGACCAAGCCAAGAGAGGAGCAGTTCAACTCCACCTTCAGA
GTGGTGAGCGTGCTGACCGTGG_TG

oA R ERR LT TR RE B A Al sbal
ATCGAGAAGACCATCTCCAAGAC_CAAGGGACAG,CCAAGAQEA o
Gé& ACK& @%ﬁ?%&&d\?%&dfé e‘&-&(i\RP antagonist antibody Is any of the antibodies
TOCAGACABEABRT GAYCAAGAACCAGGTGTCCCTGACCTG
TCTGGTGAAGGGATTCTATCCATCCG
ACATCEERCGIEGASTGEGRET T AKCEE ACRRTSCREEAY KA antibody
AACTATRAGAOCRCOECSTCTNATIBETSD Accession Nos. PTA-6867 and PTA-6868.
TGGACTCCGACGGATCCTTCTICCTGTATTCCAAGCTGACCGT
GGACAAGTCCAGATGGCAGCAGGG . :
AAACGTGTTCTCTIGTTCCGTGATGCACGAGGCCCTGCACAA
CCACTATACCCAGAAGAGCCTGTCC '
CTGTCTCCAGGAAAGTAA G1 light chain full antibody nucleotide
sequence (SEQ ID NO:14) 35 -
GAAATCGTTCTGACCCAGTCCCCGGCTACCCTGTCCCTGTCC
CCAGGTGAACGTGCTACCCTGTCCT
GCAAAGCTTCCAAACGGGTTACCACCTACGTTTCCTGGTACC
AGCAGAAACCCGGTCAGGCTCCTCG ‘
TCTGCTGATCTACGGTGCTTCCAACCGTTACCTCGGTATCCC
AGCTCGI | t CTCCGGTTCCGGTTCC
GGTACCGACTTCACCCTGACCATCTCOTCCCTGGAACCCGAA
GACTTCGCTGI i | ACTACTGCAGTC .
AGTCCTACAACTACCCCTACACCTTCGGTCAGGGTACCAAAC
TGGAAATCAAACGCACTGTGGCTGC 40
ACCATCTGTCTTCATCTTCCCTCCATCTGATGAGCAGTTGAAA
TCCGGAACTGCCTCTGTTGTGTGCC - 71 - k
TGCTGAATAACTTCTATCCGCGCGAGGCCAAAGTACAGTGGA
AGGTGGATAACGCCCTCCAATCCG
GTAACTGCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGOAGCACCC
TGACCCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACG
CCTGCGAAGTCACCCATCAGGGCC

NN LLSNSTTTLNT OSSN LCS"T IS A PSS A N NS NS LONTTISNA NSO LNLSNLN"T S N OS"TrSNrNT



An antibody comprising a VH domain that is at least 90% identical
in amino acid sequence to SEQ ID NO: 1 and a VL domain that is
at least 90% identical in amino acid sequence to SEQ ID NO: 2.
The antibody of claim 7, whereili'the antibody is an IgG, an IgNl,
an IgE, an IgA, or an LIIgNDCEqu[I IGe or is derived therefrom. -73-

‘9. The antibody aceor Ing tO claim 7, comprising a heavy chain

<110~ p%hﬁ%ﬂ@?f@? HeExptESsion vector with ATCC Accession No.
I . . . ..
PrhAat-afi6 Ari8:iilne antibody according to claim 7, comprising a
i Rt BBduced by the expression Svector with ATCC
Asd@esﬁgjpwg. PTA-6866. 11. A‘pharmaceutical composition

compriaing the antibody according to claim 1 and a

<120~ phERRAtET ARG ERTE L ASPIRTR FOTI R MO
preventing or treating at least one vasomotor symptom in an
ifGivithial, comprising administering to the individual an effective
<160> affiount of an anti-CGRP antagonist antibody. 13. The -method
<170> aggerdingvierclain B2, where said vasomotor symptom-is a
<10. Migraine with or 15without aura, hemiplegic migraine, cluster
- <211> h&adache, migrainous neuralgia, chronic headache, or tension
:%%%i headache LdqEhe=method according to claim 12, where said
<220, VASOMOtor symptom is hot flush. 2015.The method of claim 12,
<223> Wheve theiantGCBRPragtargonistsatibsdynsi bedy of the antibodies
<200> described in claims Ito 10. 16.The method of claim 12, where the
ntj-GCRP _antagaonist.antibody is th ' [ d by the
?” VaZngPeé‘gluoéave%:?orssesvi%h]ayAE?&%g%\i%é:Vs%gr%Q I\?(Sgéélg’(iﬁg%q 67 and
PTA-6866. 25 1/16 SEQUENCE LISTING <110> Rinat
ser LeNewomimeCQEOPﬁazéﬂeggddévgﬁbamﬁf‘ﬁ(g iaanARlydiche,
- Yasmili Pons, Jaume Sierfa, Jones Rosenthal, Arnon <120>
Antagonist Antibhodi irect i itonin.£ -Related
Tre I gﬁﬁ é"pasg?f s h%fs%lo{% L%n%gquagr%erbit}i%g ?%?9@13‘32 <160> 47
- <170> PatentIn version 3.3 <210> 1 <211> 122 <212> PRT
Ala cleXI@putiicial Seiperreestp2os £I03 Healy chidnVariable
region of humanized antibody <400> 1

Ala val Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ala Lys Asn Ser
&5 70 75 80

<130>

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr
85 a0 a5
Tyr Cys teu Ala Tyr phe Asp Tyr Gly Leu Ala Ile Gin Asn Tyr Trp
i 100 R P 105 110 -

Gly ¢In Gly Thr teu val Thr val ser ser
T 115 120

<210> 2

<211l> 107

<212> PRT

<213> Artificial Seguence

<220>



Glu Val GIn Leu val Glu ser Gly Gly Gly Leu Val GIn Pro Gly Gly
151015 Ser Leu Arg Leu Ser cys Ala Ala Ser Gly Phe Thr Phe ser
Asn Tyr 202530 Trp lle Ser Trp Val Arg GIn Ala Pro Gly Lys Gly
Leu Glu Trp Val 354045 Ala Gli#Hfe Arg ser Glu Ser Asp Ala Ser
Ala Thr His Tyr Ala Glu 505560 Ala val Lys Gly Arg Phe Thr lle
<223 P gIRSH WSiR1S C§E AR sBIBEAG7586 PRY Tyr Leu GIn met
<400> A5n ser Leu Arg Ala Glu Asp Thr Ala val Tyr 859095 Tyr Cys Leu
clu T1AlgaT WePherAsp: kgr Giy kew Ala Lle: Gir Asin Jax Fip 390105110
1 Gly Gin Gl Thr Leu val Thr vil Ser Ser 115120 €210> 2 <211>
107 <212> PRT <213> Art1ifici_al Seguence 2/16 <223> Light chain
Glu ArgHARI T GloReS NanThigEd ShtinSdy L4801 GIT 1€ Val Lea Thr
Gin Ser Pro Ala Thr Lea Ser Leu Ser Pro Gly 151015 Glu Arg Ala
val seff iirpeaSemGys Lys Ala sey ks Arg Afal AFgriEhriByri262530 Val
sePTrp Tyr Gin GIn L& Pro Gly Gin Ala Bto Arg Lea Lea lle

354045 Tyr Gly Ala Ser Asn Tyr Lea Gly lle Pro Ala Arg Phe
T SRR AT O SUF Ot T Ay BRE e e T e Ser
Ser Lea Glu Pro 65707580 Giu Asp Phe Ala val Tyr Tyr Cys Ser
ser c1GHRSETYTYEASH Tye Rte Tyt 860096 skhrsPhedslgi@iprely Thr Lys
Lea Glu lle L)7§) 73 80

Giu Asp phe Ala val Tyr Tyr Cys Ser Gln Ser Tyr Asn Tyr Pro Tyr
85 . ‘ g0 g5
.Thr phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 103

<210> 3

<211> 10

<212>. PRT

<213> "Arpificial sequence

<220>
<223> CDR H1 of humanized antibody

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

<21l> 4

<21l 19

<212> PRT

<213> Artificial Ssequence

<220> i
<223> DR H2 of humanized antibody

<400> 4
Glu Ile Arg Ser Glu Ser Asp Ala Ser Ala Thr His Tyr Ala Glu Ala
1 5 190 ’ 15

val Lys Gly

<210> 5
<211> 11
<212> PRT



100105 <210> 3 <211> 10 <212> .PRT <213> Artificial Sequence
<220> <223> CDR H1 of humanized antibody <400> 3 Giy Phe
Thr Phe Ser Asn Tyr Trp lle Ser 15.10 <210> 4 <211> 19 <212>
PRT <213> Artificial Sequence ¥#20> <223> CDR 112 of
humanized antibody <400> 4 Clu lle Arg ser Glu Ser Asp Ala Ser
<213 Al FHE HE TFFSRCSIU Ala 151015 val Lys Gly <210> 5 <211> 11
<220»<212> PR‘CTh 3/16 < -13>‘@rgficial Sequence <220> <223> CDR
<223>, 508+ B amiTRY Zélenti'El)“c)taya<34'100> 5 Tyr Phe Asp Tyr Gly Leu Ala
<400>||e8Gin Asn Tyr 1510 <210> 6 <211> 11 <212> PRT <213>
;yr- pﬁdti&kpiain@gaemaema Ile GIn é{s}n Tyr

<210> 6

<211> 11

<212> PRT

<213> Artificial sequence

<220 .
<223> CDR L1 of humanized antibody

<400> &
tys Ala ser Lys Arg val Thr Thr Tyr §g1 ser
1 . 5

<210> 7

<21l> 7

<212> PRT

<213> Artificial Sequence

<220> . .
<223> CDR L2 of humanized antibody

<400> 7
E?y Ala Ser Asn érg Tyr Leu

<210> 8

<21il> 8

<212> PRT

<213> aArtificial sequence

<220> . .
<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 seguence

<220> '
<223> Heavy chain variable region of a humanized antibody

<400= 9
gaagttcage tggttgaatc cggtggtogt ctggttcage caggtggttc cctgegtctg 60

tectgegetg cticeggttt cacottetec aactactgga tcotootgggt toegicagget 120

cctggtaaag gtctggaaty ggttgotgaa étccgttccg aatccgacge gtocgetace 180



<220> <223> OR Li of humanized antibody <400> 6 Lys Ala Ser
Lys Arg Val Thr Thr Tyr Val Ser 1.510 <210> 7 <211> 7 <212>
PRT <213> Atrtificial Sequence <220> <223> CDR L2 of
humanized antibody <400> 7 GKiAla Ser Asn Arg Tyr Leu 15
<210> 8 <211> 9 <212> PRT <213> Atrtificial Sequence <220>
<223> 3 [ er

AR CZC aag%Pr%!_rra ﬁﬁw%&%ﬁ%@%%%%%ﬁ%g aD%\I%EZlg’;Eyé

Ctgtacﬂi‘-’tﬁ‘lé?&it@é’ﬁﬁceﬁﬁg‘igﬁ@g B398 TS e VA abiedFEgion of a

tactttbmmam;z@damt|,W@Wﬂ@0§a9tgw§ﬂ@§@%tf§gﬁg&%t@6§@?@gtgéﬁo

_recrecCtggttcage caggtggtte cctgegtctg60 tectgegetg cttceggttt cacctigice

aactactgga tctcctgggt tcgtcagget120 cctggtaaag gtctggaatg

i%ﬂi tgctgaa atccgttccg aatccgacgce gtccgetaccl80 4/16 cattacgctg

<51~ ctgttaa aggtcgtttc accatctccc gtgacaacgc taagaactcc240

<213> chtabttipd dgatgerictc cctgcgtget gaagacaccy ctgtttacta

<220> Ctgccetgget300 tactttgact acggtctg Cc tatccagaac tact tc

<223> dqgbt g@&ﬂgﬁﬁ%ﬁtﬁ%@%&c&% %’21?%%? 1293,931 <212>

<400> DINA <213> Artificial Se(guence <220>
gasategtic tgacccagtc cccggetace ctgtoccigt ccccaggtga acgtgctacc 60

ctgtectgca aagCticcaa acgggttace acctacgttt cciggtacca gcagaaaccc 120
gatcaggete ctcgtotget gatctacggt gettccaace gttacctegg tatcccaget 180
egtttoiccy grtecggtte cggtaccgac trteaccotga ccatCteclc cotggaacce 240
gaagacttcg ctgtttacta ctgcagtcag toctacaact acccctacac ctteggtceag 300
ggtaccaaac ‘tggazatcaa a 321
<21C> 11

«211> 448

'<23i2> PRY

<213> arvificial seguence

<220> : ]
<223> Heavy chain full-Tlength of a humanized antibody

<400> 11
&ty val ¢in Leu val glu ser Gly Gly Gly Leu val Gln Pro-Gly Gly
1 5 10 15

ser Lew Arg Egu Ser Cys Ala Ala ger Gly phe Thr phe ggf ASh Tyr
3

Trp I'le Ser Trp val arg Gln Ala Pro Gly Lys Gly teu Glu Trp vat
35 40 ' 45

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

ala val Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ala Lys Asn Ser
65 70 75 BO

Leu Tyr Leu Gln ggt Asn ser Leu Arg géa clu Asp Thr Ala g?] TYr

Tyr cys Leu Ala Tyr Phe Asp Tyr Gly Leu Ala Ile GIn Asn Tyr Trp



<223> Light chain variable region of a humanized antibody <400>
10 gaaatcgttc tgacccagtc cccggctacc ctgtcectgt ccccaggtga
acgtgctacc60 ctgtcctgca aagcttccaa acgggttacc acctacgttt
cctggtacca gcagaaaccc120 ggtédggcte ctegtctget gatctacggt
gcttccaacc gttacctcgg tatcccaget180 cgtttctceg gttceggttc
cggtac@fac ttcaccctga cciiétecte cctggaaccc240 gaagacttcg
I 1ct %t'tacta ct%c\cla tcTﬁ'g Sc?tacaascét a cE:lcctgc_r C tht(S:gﬁyc%ESOO
sty &lg 4y (5 4¢1g6Rantcaana3s1 <5108 17 <1%£13’ 448’ <312> PRT
<213> Artificial Sequence <220> <223> Heavy chain full-length of
ser vadl huimanized antibodyy<490>atd &lu val &n Ceuseal THo Ser Gly
138}y Gly Leu val GIR°Pro Gly Gly 151015 ser Leu Arg Leu ser Cys
- ,Ala Ala Ser Gly Phe Thr Phe ser Asn_Tyr 202530 Trp,lle Ser Trp
A1z Alga %g‘ iﬁilﬁ&r"&e’e‘r{&?f@ﬁd@l&f &id ﬁ‘%r‘fy Val %’%4% & Ala Glu
lle Arg ser Glu ser Asp Ala Ser Ala Thr His Tyr Ala Glu .505560
val seAlarvaldoyseGlyt Arg £he Thr [kerSetyArgl Asp Mm Ala Pys Asn Ser
65707580F2u Tyr Leu Gin MECAsn Ser Leu Argl/ﬁa Glu Asp Thr
la val.Tyr 859095 Tyr cys L la Tyr.p, r Leu Ala
Ala va IeL%'in.é}angﬁryrsq elrr[?] §%1eél ﬁé%éli\fc‘i (%lyr/ geﬁm%%qr%rﬁgj Val Thr
Val Ser Ser Ala ser Thr Lys Gly Pro 115120125 Ser val Phe Pro
val Prt%srmarmen(}ys Sor 758@ GerTﬁhrTSerT@nggeMﬁhYﬂ Asp

His Lys Pro Ser Asn Thr Lys val Asp Lys Thr val GTu Arg Lys Cys-
210 - 215 , 220 _

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

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

Thr pro GTu val Thr cys val val val asp val Ser His Glu Asp .Pro
- 260 265 270

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

Lys Thr Lys Pro Arg Glu Glu &In phe Asn Ser Thr Phe Arg val val
290 295 300

ser val teu Thr val val His Gin Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

iys Cys Lys val Ser Asn Lys 6ly Leu Pro Ser Ser Ile Glu Lys Thr
aied 325 330 - 335

Ile ser Lys Thr Lys Gly G1ln Pro Arg Glu Pro Gin val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Giu Met Thr Lys Asn Gin val Ser Leu Thr Cys
355 - 360 365



130135140 Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
Pro Val Thr 145150155160 Val Ser Trp Asn Ser Gly Ala Leu Thr
Ser Gly Val His Thr Phe Pro 165170175 Ala Val Leu Gin Ser Ser
Gly Leu Tyr Ser Leu Ser ser Véf¥al Thr 180185190 Val Pro ser
Ser Asq Phhe Gly Thr Gin ;\I’hr ;I%r 'qngC¥s nn ;!/‘al A]\Epsér,95200205
Leu Vol V& H I &Y ASFRTHT LR Vial ASp ko Thr val GIU Arg Lys cys
210215220 Cys val Glu Cys Pro Pro cys Pro Ala Pro Pro Val Ala
asn G1GkPrar-Sen226230235240sVairPhe lrew Phevera.Bradoys Pro Lys
385 Asp Thr Leu m&! Ile Ser Arg 245286255 Thr Pro Glu '@?{ Thr Cys
val Val Val Asp Val Ser His Glu Asp Pro 260265270 Glu Val Gin
ser Asﬁﬁ’é%@%‘"%%ﬁ?ﬁf Agp Sly sal ﬁ?‘u\l}&lvﬁiﬁgrﬁ’gla%%5280285
Lys Thr Lys Pro Arg Glu Glu din Phe Asn Ser Thr Phe Arg val Val
arg Tra902953061 pesvakletel bervay vk iwGimenspsTepila8a Asn Gly.

Lys Gﬁfgryr 3053103153fﬁs1_ys cys Lys Val ? Asn Lys Gly Leu

.Pro 5cr.Ser lle Glu.Ly T:J;r 31?Lﬁ3 0335 lle Ser Ly ys Gly Gin
e Rl Ol PTG 57 TR Lo, SH03S 050 Bio ro Ser Arg

Glu Glu Met Thr Lys Mn Gin Val Ser Leu Thr Cys 355360365
3%}; 6119 Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu
<315 %370375380 Asn Gly Gin Pro Glu ASR Asn Tyr Lys Thr Thr Pro
<213> Py Mgt e s arignee

<220 '
<223> Light chain full-Tength of a humanized antibody

<400> 12

Glu ITe val Leu Thr Gin ser bro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Tgr Leu Ser Cys Lys §§a ser Lys Arg val ;gr Thr Tyr
2

val Ser Trp Tyr GIn G1n Lys Pro Gly.Gln Ala Pro ﬁgg Lel Leu Ile
35 40

Tyvr Gly Ala Ser Asn Arg'ggr Lew Gly Ile Pro géa Arg Phe Ser Gly
50

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

Glu Asp phe Ala val Tyr Tyr Cys Ser gén Ser Tyr Asn Tyr SEO Tyr
85

Thr phe G1 GTﬁ Gly Thr Lys teu Glu Ite Lys arg Thr val Ala Ala
Y 160 Y Y 105 110

Pro Ser val Phe I1e Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125

Thr ala Ser val val Cys Leu peu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val Gln Trp Lys val Asp Asn Ala Leu Gin ser Gly Asn ser €lin



385390395400 Ser Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr
Val Asp Lys Ser 405410415 Arg Trp Gin Gin Gly Asn val Phe Ser
Cys Ser Val met His Glu Ala 420425430 Leu His Asn His Tyr Thr
Gin Lys Ser Leu Ser Leu Ser PraGly Lys 435440445 <210> 12
<211> 214 <212> Ka <213> Atrtificial Sequence <220> <223>
Light chain full-¥ngth of a humani?éd antibody <4003%F2 Glu Ile
Val Leu Thr Gin ser Pro Ala Thr Leu Ser Lau Ser Pro Gly 151015
Glu SeE VAR AR T STPSET CYE 658 A Sir TYs 2 581 1% Thr Tyr
202530 Val Ser Trp Tyr Gin Gin Lys Pro Gly GIn Ala Pro Arg Leu
ser THreLLle3540456FyryShnAlasseryAsniArgsTyrd eys Giy ligPro Ala
Arg PH&%er Gly 505560 Sér.Gly Ser Gly Thr Z8p Phe Thr Leu Thr
lle Ser ser Leu Glu Pro 65707580 Glu Asp Phe Ala val Tyr Tyr
Ala O RS X TS EFSTHI AR TV BRS T §§‘§(§9§ THr PRe*Ely Gin Gly
Thr Lys Leu Glu lle Lys Arg Thr val Ala Ala 100105110 Pro ser Val
phe adihedleTphg Pegsro ser Asp Glu Gin Leu Lys ser Gly 115120125
2¥hr Ala Ser Val Val Cys Leu Leu Asn Asn‘Phe Tyr Pro Arg Glu Ala
130135140 7/16 145150155160 Glu ser val Thr Glu Gin Asp Ser

145

:%i?; Lﬁyp\sp Ser Thr Tyr Ser Leu Ser
<212> DNA
<213» Artificial Sequence
<220>
<223> Heavy chain Ffull-Tength of a humanized antibody
<400> 13 . o
gaagticage tggttgaatc coggtggtggt ciggticagc caggtggitc cctgegtety 60
TCCIgCgety CTLCCgYttt CAcCTICTCC aactaltgga LOLCotgggr tegrcagger 120
cctggtaaag gtctggaatg égttgctgaa-atccgttccg aatccgacge giocgetace 180
cattacgctg aagotgttaa aggtogtite accatctoce gtgacaacgce taagaactcc 240
ctgtacctge agatgaactc cctgcgtgct gaagacaccg ctgtttacta ctgectgget 300
. tactttgact acggtctgge tatccagaac tactggogtc agggraccct ggttaccgtt 360
tretocgeot CCaccaaggg cocatetgto tteccachgg CCCCatgctc cogeageacc 420
tccgagagea cagocgeoct gggctgecty gteaaggact acttoccaga acctgtgacce 480
gtytcetgga actctggege totgaccage ggegtgeaca ccttoccage tgtoctgeag '540
tectcaggte tctactcoct cagcagegtg gtgaccgtge catccagcaé cttcggeacc 600
cagacctaca cctgcaacgt agatcacaag ccaagcaaca ccaaggtcga caagacégtg 660
gagagaaagt gttgtgrgga gtgtccacct tgtccagoce cteccagtgge cggaccatco 720
gtgttcctgt tecctccaaa gocaaaggac accctgatga tctccagaac cocagaggtg 780
acctgrgtgy tggtggacgt gtcccacygag gacccagagg tgcagticaa ciggtatgtg 840
gacggagtgg aggtgcacaa cgccaagacc aagoecaagag aggagcagtt caactccace 900
treagagtgg tgagocgtgct gaccgtaghyg caccaggact ggotgaacgg aaaggagtat 960
aagtgtaagyg tgtccaacaa gggactgeca tccagcateg agaagaccat ciccaagacc 1020
aagggacage caagagagec acaggtgtat accctgccce catccagaga ggagatgacc 1080
' aagaaccagg tgtccoctgac ctgtetggtg adgggatict atccatcecga catcgeogtg 1140
gagtgogagt ccaacggaca gocagagaac aactataaga ccacccotoe aatgetggac 1200



165170175 ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
Lys Val Tyr 180185190 Ala Cys Glu val Thr His Gin Gly Leu Ser
Ser Pro Val Thr Lys Ser 195200205 Phe Asn Arg Gly Glu Cys 210
<210> 13 <211> 1347 <212> DMA <213> Atrtificial Sequence
<220> <223> Heavy chain full-length of a humanized antibody

tecgatdilP 3 98aqticagelaaioagic SO OAagt leatocaria GiieCOg8Ey
caccttctee cctggtaaaq gtctggaatq ggttgctgaa cattacqctq aagcetgtiaa

s G e A A e s

. agectgifeeafasc téBtcdirtifecaccaaggy cecatctgtc tccgagageca 1347

__cagccgccct gggctgectg gtgtectgga actctggegc tetgaccage

iﬁg_itcé gaggtc tctactccct cagcagcegtg cagacctaca cctgcaacgt

jﬁ%ia%@?%% ggq%%&aeaagt gttgtgtgga gtgtccacct gtgttcctgt

220>tccctccaaa gccaaaggac acctgtgtgg tggtggacgt gtcccacgag

<5737 936GGAGI00 AY9105a5AR CACCARRAGL.HCATREIGN taagegtgct

400, 98GC0t00tg aagtgtaagy tgtccaacaa gggactgceca aagggacage

gaaatERAEagadeaReadeiyiathradaaGeag tgleadgas clatedegla: 60

ctgtc&%959%%@9&%%9%%9ant‘%%c%c&&%%%% clogiieage caggigalic 154
cctge tct%aactactgga tctcctgggt cgtca%gct atccgttccg aatccge}ggc

gcg
99t ATy CHAR T Rt a Bl e YRR G ta ARt oG dagEety
catttetenetattaceitctggetacritig R ey g taetct gettactgateecact g ép
gaaga EGCEAGRIG £CGCaAgRRAGEQICaaggaticaciteceagadceigigecs 300
69tacQUSO'0RACA CAIGEERAG JOICHINRA0 GIORGROIGE CISCALSRA: 360
: cttcggcacc ccaagcaaca ccaa g{ttc a,caacgaccgtg tgtccagccc
A e S e R S R BN R S D
ccocotgase cagigEPtgeatteatrElgeRtRR g erageeaagedy dgeeigeetnt 180
gagagieRacicoagegaccaggactggeigaccgaprggagiat tacageateg 540
ctgag RYARGALCRAL CICCAANALE ACCLlanCReCaleeanada ggaldact oo
ctoa tacggtg%gtggg 9tccatcccggcggécgccc§t% aactataaga ccacccctce 645
9934 gctggac %ﬁgat%cgacggafc? ttettcc? gttaattccaag ctgaccgtgg
<10. A¢aagtccag atggcagcag 1260 ggaaacgtgt tctcttgttc cgtgatgcac
<211> gaggccctge acaaccacta tacccagaag 1320 agcectgtccc tgtctccagg
<212 aBBliaa1347 <210> 14 <211> 645 <212> DNA <213> Artificial
Seguence <220> <223> Light chain full-length of a humanized
antibody <400>14 gaaat(%tc tgacccagtc cccqgctacc ctgtccctgt
412 Octingitg AdgigEactso Qhtlitdes ashétecal d8hddtacc
' acctacgttt cctggtacca gcagaaacccl20 ggtcaggctc ctcgtctgct
ser Argadefagpgtyciieraacc gitacatagy ratcesngetl Bk caiitetecy
gttccgéfttc cggtaccgac ttcacectga ccatctecte céggaaccc240
aa%acttc ctgtttacta ctgcagtcag tcctacaact acccctacac
tt gf‘éﬁg 60 ggtaecaaac tggaaatcaa acgcactgtg gctgcaccat
ctgtcttcat cttccctcca360 tctgatgagce agttgaaatc cggaactgec
<210> taigttgtgt gectgcetgaa taacttctat420 ccgegegagg ccaaagtaca
iﬁb giggaaggtg gataacgccc tccaatccgg taactcccag480
<213> human
<400> 16

val Thr His Aarg Leu Ala Gly Leu Leu Ser Arg Ser Gly Gly val val

I

<400>

Gly se



gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag
. caccctgacch40 ctgagcaaag cagactacga gaaacacaaa gtctacgcct
gcgaagtcac ccatcagggc600 ctgagttctc cagtcacaaa gagcttcaac
cgcggtgagt gctaa645 <210> 15%811> 37 <212> PRT <213>
human <400> 15 Ala Cys Asp Thr Ala Thr cys Val Thr His Arg Leu
T Alafly Led Leu 151015 Ser A}a Ser Gly Gly Val VAl Lys Asn Asn
' Phe Val Pro. Thr Asn Val 202530 Gly Ser Lys Ala Phe 35 <210>
Lys A%"‘é%ﬁ% 5 S5 PR é%%lgfiyh%n&é}ﬁié o@ia Val Thr His Arg
Lea Ala Gly Lea Lea Ser Arg ser Gly Gly val val 9/16 151015 Lys
<210>Ash Ash Phe Val Pro Thr Ash Val Gly Ser Lys Ala Phe 202530
21> <390> 17 <211> 19 <212> PRT <213> human <400> 17 Ser Gly
<213> Ghyngal Val Lys Ash Asn Phe Val Pro Thr Ash Val Gly ser 151015
<400> LY8 Ala Phe <210> 18 <211> 19 <212> PRT <213> Atrtificial
ser RPBHPULE 2207 32/ 32BHANL PHIAGIENOF UG ey
i alpha-CGRP.<400> 18 Ser GA2Gly Val Val Lys ASn Ash Phe Val
Ala Thr Ash Val Gly Ser 151015 Lys Ala Phe <210> 19 <211> 19
Lys AlepRie> PRT <213> Artificial sequence <220> <223> Fragment,
variant of human alpha-CGRP

<210> 18

<21l> 19

<Z1Z> PRT :

<213> Artificial sequence

<220>
<223> variant of fragment of human alpha-CGrRP

<400> 18 )
ser Gly Gl1y val val Lys Asn Asn Phe val aAla Thr Asn val Gly Ser
1 5 1o , _ 15

Lys Ala pPhe

<210> 19

<211> 19

<212> PRT

<213> Artificial sequence

<220> . . I
<223> Fragment, variant of human alpha-CGRP

<400> 19
ser Gly Gly val val Lys Asn Asn Phe val Pro Thr Asn val ggy Ser
1 5 -

Ala Ala Phe

<210 20

<211l> 19

<212> PRT

<213> Artificial sequence

<220>
<223> Fragement, variant of human alpha-CGrp

<400> 20



<400> 19 Ser Gly Gly val val Lys Asn Asn Phe Val Pro Thr Ash
Val Gly ser 151015 Ala Ala Phe <210> 20 <211> 19 <212> PRT
<213> Artificial sequence <220> <223> Fragement, variant of
human alpha-CGRp <400> 20 ¥#¢16 Ser Gly Gly Val val Lys Asn
Asn Phe Val Pro Thr Asn Val Gly Ser 151015 Gl'u Ala Phe <210>
ser Gai%ﬁ?%ﬂaﬁ $9422,PRT sirlda Arifipial seauenes, <220> <223>
1 ragmentsvariant of human alpha-CGRP <400> %1 Ser Gly Gly
val Val Lys Asn Asn Phe val Pro Thr Asn Val Gly ser 151015 Met
GTu AlAI&"Phe <210> 22 <211> 19 <212> PRT <213> Atrtificial sequence
<220> <223> Fragment, variant of human alpha-CGRP - <400>
<10» 2815€r Gly Gly val val Lys Asn Mn Phe Val Pro Thr Asn Val Gly

<211> sé? 1510'15 GIn Ala Phe <210> 23 <211> 19 <212> PRT <213>
fé%%i Aiﬁfip#a&ﬁqu@mgzzw <223> Fragment, variant of human

<9205 alpha-CGRP <400> 23 Ser Gly Gly Val Val Lys Asn Asn phe Val
<223> PreagiunAsnavad(slyiSemdd k0dimopsrAla Ala

<400> 21
ser Gly Gly val val Lys Asn asn Phe val Pro Thr Asn val Gly Ser
1 3 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 . : 10 : 15

Gin Ala Phe

- <210> 23

<211> 19 ‘
<212> PRT .
<213> Artificial sequence

220> .
<223> Fragment, variant of human aipha-CGRP

<400> 23
ser Gly Gly val val Lys Ash Asn Phe ggi pro Thr Asn val ggy ser
1 5 ‘ ‘

Lys Ala Ala

«<210> 24

<21i> 14

<212> PRT

<213> Artificial sequence



<210> 24 <211> 14 <212> PRT <213> Atrtificial sequence 11/16
<220> <223> Fragment, variant of human alpha-CGRP <400> 24
Asn Asn Phe Val Pro Thr Asn val Gly ser Lys Ala Phe Ala 1510
<210> 25 <211> 13 <212> PRTF14213> Artificial sequence <220>
<223> Fragment of human alpha-CGRP <400> 25 Asn Asn Phe
<2o.val pro Thr Asn val Gly ser Lys Ala Phe 1510 <210> 26 <211> 13
<223><272pnPRT wa218> Aftifivial seouef@Ry <220> <223> Fragment,
<400>vaflant of human alpha-CGRP <400> 26 Asn Asn Ala val Pro Thr
Asn Aszé gfl%;%e{hlryﬁsﬁ‘l@all:r&i/lgé’lroL<g]7xqg gﬁeﬁ%b 13_<212> PRT
13> Artificial sequence <2202 <Z223> Fragment, variant of
human alpha-CGRP <400> 27 Asn Asn Phe Ala Pro Thr Asn Val
<2%E:GI Ser Lys Ala Phe 1510 <210> 28 <211> 13 <212> PRT <213>
<212>Ar icial sequence <220> <223> Fragment, variant of human
<213>5| ARE-CERPseaI05: 28 Asn Asn Phe Val Ala Thr Asn Val Gly Ser

<220-Lys Ala Phe 1510 12/16
<223> “Fragment of human alpha-CGRP

<400> 25
Asnh Asn Phe val pro Thr Asp val Gly igr Lys Ala Phe
1 5 S

<210> - 26

<211> 13

<212»> PRT

<213> Artificial seguence

<220> .
«223> Fragment, variant of human alpha-CGRP

<400> 26
ésn Asn Ala val Pro Thr Ash val Gly ggr Lys Ala phe
5

<210> 27

<21l> 13

<212> PRT

<213> aArtificial sequence

<220>
<223> Fragment, variant of human alpha-CGRP

<400> 27
Asn Asn Phe ala pro Thr Asn val G1y igr Lys Ala Phe
i 5

<210> 28

<211> 13

<212> PRT

<213> Artificial sequence

<220
<223> Fragment, variant of human alpha-CGRP

<400> 28
ésn Asn Phe val é’la Thr asn val Gly ggr Lys Ala Phe

<210> 29



<211> 13 <212> PRT <213> Artificial sequence <220> <223>
Fragment, variant of human alpha-CGRP <400> 29 Asn Asn Phe
Val Pro Ala Asn Val Gly Ser Lys Ala Phe 1510 <210> 30 <211> 13
<212> PRT <213> Artificial sedé&éhce <220> <223> Fragment,
variant of human alpha-CGRP <400> 30 Asn Asn Phe val Pro Thr

:%%:A%iil Gly Ser Lys Ala Phe 1510 <210> 31 <211> 13 <212> PRT
<2135 < Artificialiseguence <220> <223> Fragment, variant of

<«20-human alpha-cGRP <400> 31 Asn Asn Phe Val Pro Thr Asn Ala
<223>GRrQeeritysvatdaPhefl b@<21fe-3Re211> 13 <212> PRT <213>
<4pp-Ardificial sequence <220> <223> Fragment, variant of human
alpha- P <400> 32 As npP Thr Asn val Ala Ser
el Ai“ysg‘ Klgﬁ%ﬁé‘ﬁ% 2551%@_3%4?%5'1%9}{ ?2%% PRT <213> Artificial
sequence <220> <223> Fragment, variant of human alpha-cap
<210><4320> 33 Asn Asn Phe Val Pro Thr Asn val Gly Ala Lys Ala Phe

11280 13/16.

"<213> Artificial sequence

<220> .
<223> Fragment, variant of human aipha-CGRP

<400> 30
Ash Ash Phe val gro Thr Ala val Gly ggr Lys Ala Phe
1

<210> 31

<211> 13 -

<212> PRT :

<213> Artificial sequence

<220 .
<223> Fragment, variant of human alpha-CGRP

<400> 31
Asn Asn Phe val Pro Thr Asn Ala Gly ggr Lys Ala Phe
1 ‘5 ) T

<210> 32

<211> 13

212> PRT

<213> Artificial sequence

<220> _
<223> Fragment, variant of human aipha~CGRP

<400> 32
Asn asn pPhe val Ero Thr Asn val Ala igr Lys Ala Phe
1 _ '

<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 &ly an Lys Ala phe:
1 5



<210> 34 <211> 13 <212> PRT <213> Atrtificial sequence <220>
<223> Fragment, variant of human alpha-CGRP <400> 34 Asn
Asn Phe Val Pro Thr Asn Val Gly Ser Lys Ala Ala 1510 <210> 35
<211> 12 <212> PRT <213> Afdificial sequence <220> <223>
Fragment of human alpha-CGRP <400> 35 Asn Phe Val Pro Thr
Asn Val Gly Ser Lys Ala Phe 1510 <210> 36 <211> 19 <212>
<210-PRA <213> Atrtificial sequence <220> <223> Fragment of human
Z1>alpha-CGRP <400> 36 Ser Gly Gly Val Val Lys Asn Asn Phe Val
<213>Prg Tilif Ash Mabékeser 151015 Lys Ala Phe <210> 37 <211> 18
«220-<212> PRT <213> Artificial sequence <220> <223> Fragment of
<223>hrgReaiphaid SR P <hoEs 87Peer®R Gly Val Val Lys Asn Asn
<400>Phie Val Pro Thr As!, val Gly Ser 151015 Lys Ala 14/16 <211> 36

asn 252 ¢ RRTE 5243 Artifigialseaience s220z <223> Fragment of
1 human alpha-CGRP <400> 380 ‘

<210> 35

<211> 12

<21l2> PRT

<213> Artificial seaquence

<220>
<Z23> Fragment of human alpha-CGRP

<400> 35 .
Asn phe val Pro Thr Asn val Gly Ser L%s Ala phe
1 5 1

<210> 36

<211> 19

<212> PRT

<213> Artificial sequence

<220>
<223> Fragment of human alpha-CGRP

<400> 36
ser Gly Gly val val Lys Asn Asn Phe ¥g1 Pro Thr Asn vail g;y ser
1 5

Lys Ala phe

<210» 37

C<211> 18

<212> PRT

<213> Artificial seguence

<220
<223> Fragment of human alpha-CGRP

<400> 37
ser Gly Giy val val Lys Asn Asn pPhe val Pro The Asn val Gly Ser
L 5 10 15

Lys Ala

<210> 38



Ala Cys Asp Thr Ala Thr cys Val Thr His Arg Leu Ala Gly Leu Leu

151015 Ser Arg Ser Gly Gly Val Val Lys Asn Asn Phe Val Pro Thr

Asn Val 202530 Gly Ser Lys Ala 35 <210> 39 <211> 19 <212>

PRT <213> Artificial sequence ¥2920> <223> Fragment of human

alpha-CGRP <400> 39 Ala Cys Asp Thr Ala Thr Cys Val Thr His
iAdfleu Ala Gly Leu Leu 1 1015 Ser Arg Ser <210> 40 <211> 13
<213>-<2F2HFRRT <2diBrcArtificial sequence <220> <223> Fragment of
<ap-human alpha-CGRP <400> 40 Ala Cys Asp Thr Ala Thr Cys Val
<223>THrdheitrg L suaias] BROEP 0> 41 <211> 37 <212> PRT <213>
<400-R38<400> 41 Ser Cys Mn Thr Ala Thr Cys Val Thr His Arg Leu
ala NaGVhewbey 151013, IHAMEN-seGl Al Phe,38.7210> 42
1 <211> 19 €212> PRT <213> Aftificial sequence <20> <223>

Fragment of rat alpha-CGRP <400> 42 Ser Ely Ely Val Val Lys
ser ANSBAIGIPHE X/ 4r PG THYSAR VAN ERPSE 15701 R Afd Phe

Gly ser Lys Ala
35

<210> 39

<211> 19

<212> PRT

<213> Artificial sequence

<220>
<223> Fragment of human alpha-CGRP

<400> 39
Aja Cys Asp Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 i 15

ser Arg ser

<210> 40

<21l> 13

<21d> PRT

<213> Artificial sequence

<220>
<223> Fragment of human alpha-CGrp

<400> 40
Ala cys asp Thr Ala Thr Cys val Thr ?Es Arg teu Ala
i 5

1

<210> 41
<211> 37
<212> PRY
<213> Rat
<400 41

Ser Cys Asn Thr Ala Thr Cys val Thr ?és Arg Leu Ala Gly égu Leu
1 .5

ser Arg Ser Gly Gly val val Lys ggp asn ‘phe val Pro ;gr Asn Val
20 .



<210> 43 <211> 37 <212> PRT <213> Human <400> 43 Ala Cys
Asn Thr Ala Thr Cys val Thr His Arg Leu Ala Ely Lau Leu 151015
ser Arg Ser Ely Ely Met val Lys Ser Asn Phe Val Pro Thr Ash Val
202530 Ely Ser Lys Ala Phe 351%%®10> 44 <211> 37 <212> PRT
<213> Rat <400> 44 Ser Cys Mn Thr Ala Thr Cys Val Thr His Arg
sty sePUARENLeuU Leu 151015 Ser Arg Ser Ely Ely Val Val Lys Asp
: Asriphe Val Pro Thr Asn val 202530 Ely Ser Lys Ala Phe 35
<210> 45 <211> 32 <212> PRT <213> Human 16/16 Cys Gly
:%%Q;A% Leu Ser Thr Cys Met Leu Gly Thr Tyr Thr Gin Asp phe
<212>15%915 Asn Lys Phe His Thr Phe Pro Gin Thr Ala lie Gly val Gly
<2LAIABYD SG2559E09> 46 <211> 37 <212> PRT <213> Human
<§§g><4p(1)"0> §n6 LCXCS C{s f@n_gh’{PAla Thr Cys Ala Thr Gin Arg Leu Ala
<22 ashBhe Leu 151615 Val'His Ser Ser Asn Asn Phe Gly Ala lle Leu
<400>5é&¢ Ser Thr Asn Val 202530 Gly Ser Asn Thr Tyr 35 <210> 47
Ser G 1y 62 €21 2ysPR¥ x2il 8re Neimame <HOG=MYaT\gIAgeGIN Ser
Met Asn Agn Phe Gin Gly Le‘ulﬂ\rg Ser Phe Gly C)}g '

&Tu ala Phe

<21 43
<21i> 37
<212> PRT
<213> Human
<400> 43

Ala Cys Asn Thr Ala Thr Cys val Thr His Arg ieu Ala Gly Leu Ley

1 5 .10 15

ser Arg Ser Gly Gly Met val Lys Ser Asn Phe val Pro Thr Ash val
20 25 - 30

Gly Ser 13.:5/5 Ala phe

<210> 44
<211> 37
212> PRT
<213> Rat
<400> 44

ser Cys Asn Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu

1 5 i0 5

Ser Arg Ser Gly &ly val val Lys Asp asn Phe val Pro Thr Asn val
20 25 30

Gly ser ;gs Ala Phe

<210> 45
<211> 32
<212> PRT
<213> Human

<400> 45



151015 Arg Phe Gly Thr Cys Thr Val Gin Lys Leu Ala His Gin lle
Tyr Gin 202530 Phe Thr Asp Lys Asp Lys Asp Asn Val Ala Pro
Arg ser Lys lle Ser 354045 Pro Gin Gly Tyr 50

Cys Gly Asn Leu

1 .

asn Lys Phe His
20

<210> 46
<21ll> 37
<212> PRT
<213> Human

<400> 46

Eys Cys Asn Thr

Vai His Ser Ser
-Gly Ser Asn Thr
35

<210> 47
<211> 52
<212> PRT
<213> Human
<400> 47

;yr Arg Gln Ser

Arg Phe Gly Thr
. 20

Phe Thr Asp LyS
35p

Pro Gln Gly Tyr
50

16/16

Ser Thr Cys Met Leu Gly Thr Tyr Thr GIn Asp Phe
5 10 15

thr pPhe Pro Gln g?r Ala Ile Gly val Gly Ala Pro
: 30

Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
5 _ 10 s
Ash Asn Phe Gly %%a 1le Leu Ser Ser Thr Ask val

30

Tyr

Met Ash Asn Phe Gln Gly Leu Arg Ser phe Gly Cys
5 4 10 15
cys thr val Gln Egs Let Ala His &1In gge Tyr Gln

AsSp Lys Asp Asn val Ala Pro Arg ggr Lys Ile ser
40 )



