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WD 2007/ 054809 PCT/1B2006/ 003181 -1 ANTAGONI ST

ANTI BODI ES DI RECTED AGAI NST CALCI TONI N GENE- RELATED
WEERTOBRIAND METHODS USI NG SAME Thi s appl i cat POTIB2006/003181

claims priority to United States Patent Application

No. 60/736,623, filed Novémber 14, 2005, which is

hereby incorporated by reference. 5 Field of the

I nvention The present invention relates to the use of

aAEoNET RN BB S b e AR 2B peprioe anD

as CGRP reI at ed heada EEHOQg,g@IN BAPEai ne) and hot
ElTH hg hcﬁ@ﬁ kt%n%’%noﬂ? Bh@méeav%geboiﬂatég &Bﬁ%ﬂon No. . 60/736,623, filed

oni n gene-rel am no aci
Novefﬁ*é%ﬁép?é’ﬂﬁ ivdich isfparelty inseIPeid bb’befﬁe“qeam ly of peptides

that includes calcitonin, adrenonedullin and anylin.

In humans, two forns ofFidiBkhed laven@iRP and R- CGRP)

exﬂhgg)re%gﬁ dln\%\éfr‘onsxje@eg% h@q%é}é gﬁteéGRJQﬁ%Félr@sﬂé dlte@fo'?ﬂwe prevention,

er nti al Stribut |on
ameligratipst orttiRtMECis VASORST BIMRQIRY, Firdes ERPArSisdAeadAshls (PEr m'gfame) and
hot fidhdsf erential activities. CGRP is a neurotransnitter

in the central nervous system and has been shown to

be a potent vasodil atgr 15 b B hDEAEHY phery, vvhere
CGRP- cont ai ni ng neur ciated wt

bIGEHRP (eelsiestin gerearipted pepfidsl isge VA LB @&l%f‘?lﬁweip&deam@t«}h belongs to a
family@$ pEEb st ivdiilaBs wbmg%ateﬁoméﬁuinamﬁmﬂm, Iresun2ds, tweforrs of CGRP (a—

o 3 A58 GHEUNT b Sho e, ReLERAT AP SRty an o

dlfferepha}g@mbumqm rfit dpaall tye COBERPCapins shidpes mﬂyﬁofquoqnt for differential activities.
CGRFp@%%'eQJo@ar%ﬁﬂféﬂﬁtthé)ébner n¥r@§@'§}§t@ﬁ1 S¥Mat 088n sh¥Ye tela ftkent vasodilator

in theacrenpm dﬂ‘&{?ség‘ﬁ)ﬂ’mg@m%Ge%rﬁ'ﬁfoﬁf)dos@égaéﬁﬁﬁ%ﬁd \\g/\(f-h%?odtn%essels CGRP-
mediaR0 asbddBitatisuis hlsassdvoiatefl itk hewoganit inflagmationeatrsit oha gascade of events

that rds0i IHQ)?tFavgé%ﬂW& %H@E%s@tﬁlﬁﬁ%' oﬂh%qim%\;agcdﬁﬂ}@ @ﬁ(’ﬂ%%resent in migraine.
occurri nsggfﬁpg)ot[eﬂ)to 0% of all wonen

n
oo him PR GATEIEN o Fsopics Sistohay hvoh Bt al. Scand. .
Urol. Niprebly 35:002086 20080 slyb \ee al: evsmopesse 01 1)2B80 (29T0))al Vasomotor symptoms

(VMSP%UXT? t%% F?‘c}fsffuglﬁ@f( gﬁs)ﬂgﬁto%ﬂ%@ | DL N SR%t cShpbPls Zl)%ptor_nl_s associated with

13:453-464 (2001
menogﬁy@% OCEWENG BB % tor 8024 PR A ww&nd‘ﬁlfoy@gfr@lturalfqr §ergisally{pduced menopause.

Hot filisbesraraikbIfsEHe it @dpieniesponsa of thdicargrabsdrrag epsterafONS) to declining sex
. ol [

stermg’sf et%h%g %ﬁ‘rﬁ) glluinev BEB‘P I’l@ 45%§ Kﬁ)@q ﬁgﬁl{ §e§§ atﬂe lH{‘?)st effective therapies for

ﬂusheapﬁeomrmaﬁ%b#sgﬁ féﬁatm%eW'UWy éﬁfﬂge@ @ag/or éﬂ'ﬁe progestins.  Hormonal

treatnRARLdaR BBl efSMNH tP @ﬂev%bﬁ@ﬂuéﬁé*a GRS nStSapPRbNAL S0 @S Siomen.  Psychological
Lrr

and qn'boigf%?ﬁgrgatg@ﬁt %s%rHeJ estUch ag' n%pvlogsneg H’gt?%xél ‘E’ﬂ%bn,tfe E@orr}fua depression,

Rervouaness
memarpiase headacks, ametmmypwp@cpm@bw@ te awe@fratﬁ/arewh@@re@ég be caused by

the slgéapod'épH@étlb@ Fbllé\ﬂhé QW flish St méHt Bﬁ@at@(}da'ﬂérgamal SMeRbiBhy et al., 3.sup.rd Intl

Sy HRTE A biensts n Mo Eand sl Bk T roceeaigs, pars
Franc®l Sr®dE(1999hd Tr eat nent - Proceedi ngs, Paris, 30
FradCeso &géneng’e Hot (‘Ias%ggao)bwnk\éeﬁer@l'd%@rn%g RSrlaRIIES WiBlirawal. This is true in

cases{,éf ga%géﬁ%pted %\é\girggqn;}eglpgé@tav%hgg 3 @Feé@% g%gls cﬁoglleté( aor Experimental
Biologyrsdviedieine, desr, it 96£2)( Kt35Y alell astin atreme Prses @& blormgse deprivatien associated
with t%@ §§s¥or p%st%@&foéf@eﬁeﬁésen E’élt %i o &alVBStintHh Gﬁ?haﬂrﬁ&@ Brogy, 2001, 416(1)

ene cases
47-54y ef’b?r Mot aweé@gd&f theee Batiepis QXP@é?Pﬁ%Pﬁ@StP'Sra“B FfS%Lteaft %mpfoms severe
enoughad Eflse 6iBaificntiiepmicetanainconvekiermeean Jour nal of

Phar macol ogy, 2001, 419(1): 35 47-54). As many as

one-third of these patients will experience persistent

and frequent synptons severe enough to cause

significant disconfort and inconveni ence. WD

2007/ 054809 PCT/1B2006/ 003181 -2 CGRP is a potent

vasodi | ator that has been inplicated in the pathol ogy

of other vasonDtor synptons such as aII forns of



10

15

20

25

30

35

40

headache. Durham N. Engl. J. Med. 350:1073- 1075,
2004. The serumlevels of CGRP in the external
WO e@alosasovei n are el evated in patients during POTIE0E03181

headache. Goadsby et al., Anm.. Neurol. 28:183-7, 5

1990. intravenous adm nistration of human a- CGRP

i nduced headache and migraine in patients suffering

f QERATisgr adtee vesedileiat thatihas beargigwitatetyinttheratbaRey Rasther vasomotor
sympt&ﬂé‘is@{r-ﬂaé(sgzlang%ﬁ_o‘f Uas%lgfr l%'aﬁ'fche Eﬁ&ﬁﬁﬁ n%raﬁ\les (with or W|thout aura) and cluster
neaciabhg. oy el b Srdl S Ueh PRGOS DB THceeHay VR Bbr PR he exterma
jugulat esit brecelevbted in patistte Kudfg mlglrap\emed@ché]aﬁoaidshy Bi al., Aeh.eémienl. 28:183-7,
1990. qﬁtragggusgaﬁ?%rs at%H'&WiJrﬁaﬂt 5RP ﬁ@ﬁ@éﬁ‘?\@éﬂ%@h@éndﬂﬁgra | Spahents suffering

erivative Bl B
from meww*ihqgte?ur@ rﬁg@ﬂ!%@!”%ﬁ”'ap EERP( s Fy pusatyp rP'ﬁt'Br”élQrf‘"“ﬁn tlfgssen et al.
Cepha{m@am5m’r @0gdf. receptor-associated proteins, such as,

ce A) .
BT 01 bR S 5 s
numbegfof @@R@Uﬂ@ thatdnhikiicelpaseros CCBPdp-g., s@natgrtany| antagepighgihe 8ﬁRP receptor
(e.q., BipastmcRlREL BlBNﬁQQ@SC(@‘éerﬁﬁng@ﬂ-1r@EIheIRQOQGRF&(Bm§ 3r interact with one or

more efgrﬁ{;?pgcr-e %Q?f{? eé tglgie;%ﬁc ngﬁ zgceegtgs ﬁ‘g“’ ty memgrgﬁg BFOQerlé(Fg\m or receptor
comparehi pretein gRCR)bethl gb\ym@t affget bindBgedf @G_ngo 1tg @gegtgrs4@g_am S. et al., Trends
in Ph%%%%lo%ug‘%c%q&@o% 553\ ZODQCGMJ% ZW&ptﬁlﬂgﬁ&s and adenosine A1

recspi AT (YRR (RS R PO R L OB bl 1251962

401, Zmum)anme an‘aymaé %0 rérapter agrnist GRQQQB rimeteatadil) iwhigh has been shown to inhibit
neuro%%;cul/éggﬁﬂatl&f aﬁ’cl Egeﬁrﬁglhﬁéc@e oﬂ |25nu1r%§g r%%pgl»so H20& anti- -migraine activity

(Aruimagft glarfEPREIETR ?%“53%18?9%09 Fel ﬁ@é&%ﬁ'?‘aﬁ bahar-292, 2009)
t Ioatonwdirig mtmocydmlﬂbebva?nhathaemmtmmtwﬂh yornpduinds that exclusively inhibit
neuroge%é‘br 191%‘131{?111 |oﬂ)1 ér %H%k.hlﬂ rNI& gtor taﬁl%ﬁ”‘%'t optrlblé'hméle&ﬁ\%l% (e.g., 5HTp

tivatron
recepfpéa@ﬁtstﬂ h%t@ch??’é ﬁwn?m% r%@é?ly ERbRAVE %Féterq@asfﬂq%fr’ym‘gfame leading
some irfgdtiy&teisity uadSorawistier nhiBhgEase SIOTGRIP Grts prénary eachanigm of action of

effectl}/ee%r% mlg%%?ettré%aﬁn AF(J&H&%P%% 'Iﬁp JV\BE%!"HSEOI '5851 P\% 550”5004

I'sm o action of
efMigreing \eea mmnlexm@wmrn@ewl%ﬂa igon Wt s pharpotadized by severe, episodic

attackElF heabact%“éﬂdn@s@@dlateﬁﬂgtu%5wﬁi&0 ma%@%de Megea) eniiird, @ensitivity to light,
nditio

soundgﬁggé/gﬁ’gpt? glggs%%}ei pggwgsr gge @epadgc%o IS prec t r}gatcc 'n’?‘;}?glgg é)a( an aura. The
headeghripars way beaterere faachinay @lsQ b@/\mlléﬂﬂfahlayeﬁ%ﬂtmydﬁs nausea,
V%r&n’n@ gttacﬁ?&%'dts?d{)h&eytotdgny' l#ed hﬁ US =A@ VREHIE@bpdBeasveRl prevalence of

mlgrala% (?B%%fﬁ i I%a‘l "gyof z'?f" él%}eegl p EﬁlOﬁ ééj e{g &S ggqg%%&nalﬁg Furthermore, the
mediag efieguencarud atieoks &l so ingiéviduali ik ot Emath.i Whilerthere rarg at nustpes of treatments
aval]aMegé %ée@ﬁteaértr@o%gé sy'i‘ﬁp@onqé %Felc}mtll\/é/ %eFa%y Qﬁ'el:c)hrhérfd@d fdr FhosBSpatients having

tern Europ € overa

more g B-4ieHiacks Gf gFEeSe @O’Iﬁ%%ﬁsqyﬁégg@%%’éﬂ' Jpws‘aﬁéﬂ% ({°7-275, 2002
(G%ermhags of J;ﬂ'xer]:&%’oléﬁgiﬂlﬁitesénﬂod%umbhea\:mbﬁ,n tded tontewdk amigraine and the
variak} q Ve% ng LRGSR drD 2 @bsdriaslt %'tﬁg@verée% ﬁxrééﬂmgﬁﬁorder Thus, such
ere a nu ol 30

er of treatment avai |
relativgl| nspiEEEE rdrlfgéoqfc%w@y%ﬁﬂ%(e gpr%%fﬁf"ﬂ%ed '%Vﬁtﬂefﬂﬁ?”?"? hethysergice),
whtchf@ﬁleﬁﬁaﬁ%ﬂ&glf:%s bbioaeadraddrgie) trdrddeenby andaioparhinengic3actvity, have been

used %ﬁ%?e? hf?/f egﬂ géﬁ%a?%&%é% g{;gm%g@? mél.‘aﬁé @!ates g@%’ o>%ycodone) and B-
adrengu@ram@g@ml@g (eca.i piersanRiaNt iSOMS Rakients, WENALY Heamwifs Bidsr gymptoms, are able
to coﬁtrdi‘aﬁenmgﬁp%nﬁbewamtﬂloﬁ besotplibraintddley dubh I8 SeHeNse MoRMAdGsteroidal anti-

et 58 O AR by S35 ARENUEo B B Sree e

Excedsig® dtigraite)al kal oi ds (e. g., ergotani ne,
di hydr oer got am ne, net hysergi de), 35 which exhibit
serotonergic, as well as adrenergic, noradrenergic and
dopam nergic activity, have been used for over eighty
years to treat migraine. Qther treatnents include
opi ates (e. g. oxycodone) and P adrenerg| c

T - o o ~ - -
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GABA- A receptor activity, and bl ocks carbonic

anhydrase. The relatively recent success of serotonin
wWGRIN7A5804 D and/ or 5HT-1 a receptor agoni sts, PGITBROGE003181

sumatriptan, in sonme patient-$-has |ed researchers 5 to

propose a serotonergic etiology of the disorder.

Unfortunately, while sone patients respond well to

t Moge recersintseBIetMigrging eAtiEnisave BeoR: tieaied yith dagiramats; an gticonvulsant that

blocks! \Ioﬁagef-cfe‘%ﬁd%nt éddluhﬁ&\aml’hnﬂ@&ﬁalﬂ\ thﬁd\atel‘t@tep&)rﬁwimnl@nam potentiates
GABAubh Eeé:epft? %Ct'i"pfe Qﬂe @?ﬁka 8?r orHc anh&grage ¢ %lgt%/teg%&%?&%cess of serotonin

5HT-1BaDhamdlvy SHBH1e gsceptor #dogistsi sush gg smmtn;g;@t, inggne patients has led researchers

to prob’d%g %rsék%@rglcgﬁglogyf & RH@ Mord®. U @b atelyaWhilel sBine PEFENRI régHoRd well to this
o0.associ ated with m ssense

ha
treatmﬁﬁtt %tf’?rﬁﬁge rP'ﬁt'\'fg r??'l%a”é% 't§l?%fﬁﬁ t of the voltage-gated
PltQrisyieen pastalbtetich ardysfunctiamdf A idnschiahal ghthelamkeirgic brainstem nuclei
underl elg%e cﬁéé?@r Ho verctnéﬁgs% Mﬁ)}sﬁ%@y‘&’f Mgraﬂeﬁ@n&‘?etfvﬁﬂ Rflderstood. One

atirons of patients. Whi at i
form Tigsaine GBI Bomisiacis SR PERIPRPEHOMM I SReARSHTIEStgge mutatons n
the a’pawmnwrrmeomagu‘ gdiddgP/@Hnes cadh chauepwas du$ droughtdirely that other ion-
channg arﬂ%t ons \l\}ilrI qyog@%fohrpd |p§th§r Bcﬁn%lfég/nscgf peﬁeﬂ%he hﬁ&@iﬁtlon of blood vessels is

Ive 0 nct I on of
assoclgted witht @ e@gerpﬁme/gle rpg@uqyglpiowg @@ﬁgrglpe ‘quﬁb @teurp\éascular events are now

thougl@cQBSdedé”r@ﬂjlttdﬁ t*é@leﬂtHéﬁlcENslaﬂ\@a bfe @eusandilibn. Maye@il néysfunction of brainstem

pathwgﬁm%cg%dtm% 6‘%5‘5"%??#%‘3 cﬁnsx er%'g%gvbggqlanl Mﬁ% of?r‘n @éﬁ% Goadsby, P.J. et

BSE A
al., Ngyuibrigdl. daed 346(8): ﬁé':{-%ﬁ AY2pat ent s and pat ent

apRkdugrut HS appéation UaHoBs Stﬁlﬁl@éilong hl&:lL@in‘nga%tHﬁﬁi whent applications) are
ubllcatl s in ti.es_are

refereﬁgegzeagg@el%re&p 8?%?“86?8@"“5 lréple éen%ﬁslﬁ%%re here y Ec%’orated by reference.

I nvention 20 The i nventi on di scl osed hereln concerns

anti - CGRP ant agoni stg@pd ikl 6&nhaidedst hods of using
ant i - CGRP ant agoni st ant 1 bodi '

p fap:tc gmantﬁ@ d\)egg%eﬁlﬁ\te@p @Ws&% %%ﬁflfga{?taggrgr%%t@é@%}g %é gr}d methods of using
anti- CQR@I’Bn@onﬁStghﬁbones Vur tréatiog onvpréveoiirty vaseregtortsgmpipng, giugh as headaches,
such i%ngiér%‘nre \Hﬁ{?ﬁ{ e Adackhes H]Idl%lgé @fu@t@%aﬂ@dﬁé@lngérﬁnous neuralgia,

tensi on headaches, P
chroni BSEHRE TSP DTSR HEPS, PR NBPOISS TR RGN PH e Condions (such s
infectibf bi8Gdrédd8d PressunEin@asskdll queas s tunen)i Dtiidn easdirotdr syhptorhoinglude hot
ﬂushet umor). O her vasonotor synptons include hot 25
f1 ushes. In one aspect, the present invention provides
a Imend esherh the Pféﬁnf wgerwpn ﬁioé@%?wﬁlnff?&m&tfo'l eplipg gnpreventing at least one
vasorNcQ&%mbt@h ift W THdRBuEItoPrisingCHdHirilieting ¢ tprinddiidugl an effective amount of an
o tsterln to the individual - an effective am)unt
anti-CGRFAtaggpipta ant agoni st anti body. In one aspect
t Heope espeett the neesentinyantion ravidessa setet fies et of Pexentingheadache (e.g.,

migraPE Rb RUBRF hB&liabRAUREM! Qldﬁ/i@ué] comprifhgnadiiifstartgad dheCintisitied! an effective

conpri si ng adni nistering to
a"m“WHga”ﬁg1%9%E§%a%WB ?F%gﬁrve anount of an anti-CGRP .
arit agothies Esiect, i thedyvention pmdddser methettfor amelioralingneantselling, reducing

mmdeﬂéé)\% dtﬁsde"i’aym@t th@che(/e%pn%melof %Fc@Féngn of BRhdRhd | |(é1@, mlgrame and cluster

I'nCi dence o
headaﬁfl@grp @%@p%lﬁu%porﬂgrgwgéﬂr@mls@n@g al¥ﬁ @ag?ﬁargﬁ%ﬂeh lfgrtogpt o? an anti-CGRP
anwghaﬁdmmhﬂy in an individual conprising admnistering to

? al al ey 'e%@!hm@ﬂ ﬁgflﬁfeﬁt\o\ﬁ%ré\i%g MetiRfds 36 a"%{@'hbra@@:@ontr%ﬁlng reducing

oni st ant er e
incdeprRy O TOAP YIS ARRTRGRST PITRREY (o SE4HRRE (29 migraine and cluster
headée‘:ﬁ@)tnﬁ eh lnun@ual ket prising @dminBeiicetdies indiyidea adefeaipieragnouhieof an anti-CGRP
deve o] assi f LgL Al

antaoi oty o BIARES 18 e BIRRERER! Gl oy B @hSRizche. Such

adm nistering to the individual an effective anmount of

an anti-CGRP antagonist antibody in conbination with

at | east one additional agent useful for treating

headache. Such WD 2007/ 054809 PCT/|B2006/ 003181 -4

addi ti onal agents include 5-HT1-1ike agonists (and

agonlsts actlng at other 5- FWl S|tes) and

o, . T ARIASATL P~ \
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5 eletriptan, alnotriptan, and frovatriptan. Ergot

al kal oi ds and rel ated conpounds are al so known to have
WG20dT/0530N1 st activity and have been used to tPEHIB2006/003181

headache such as m grai ne. |ngl.uded anong these

conmpounds are ergotam ne tartrate, ergonovi ne nal eat e,

and ergol oid nesylates (e.qg. di hydr oer gocor ni ne,
addittbnhlederde inglods 5-8T 1-file, agdnisty damdeggmms 3q6ing atetheafidhT1 sites), and non-steroidal

X nmesylate (DHE 45)). 10 Exanpl es of’
antl 'ﬂtgﬁ%&?ﬁg@é @Igﬁptgsé'_used in conbination with an ) )
anExaraisRpoftitil bsagnisth dha gan bRatsP:08rFoMPINaIe ity PR Fnt-CORP antibody
incluie4 elpssadf edSm;JdDKMnGWh 8s triptans] elichCas smetapred, xaleiitiptan, naratriptan, rizatriptan,

eletn}é\%'é O%Ir%t‘r?}p g\rrbsattr?pta% %@J’c%ﬁ@ dg anc?%'la(?ed c%g‘ﬁi) %%0%% 585 known to have

ona OOX
5-HTj agenipf achyity. anibgrebesngfsed ki @ieat @eaﬁaaﬂq %‘h G8 énigraiap e dskidpd among these

com;fd&fm@sc 0Xieb; eré@érﬁl?ﬂé C &dHratd, TEer vind-- 714&%3&37 anNS?&ﬁjomﬂn thesylates (e.g.,
rnaceu

dlhycﬁ?ﬁsg%gpmgsB&Hroé{?%&st’nﬁs gﬁ\wrgﬁg%c v?edeag]dag F\ d(r%eé%ot?ngne mesylate (DHE
45)).anel i orating, controlling, reducing incidence of, or

deb%ﬂ‘& thﬁsﬁigkl%é?%rﬂe @edBh Qﬂhﬁﬁ&loﬁﬂm@f arh%htx-f’)b@fﬁ’héﬁlbody include
in an I ndj Vi

PR RPN (HOBPIEG R B BRSO AR ierggs, bumetone, mefanaric
acid, camti gdyoxicamt  Anaittioded INSAIDeninalndet tyelooxygeese-2 (COX-J) mhditbisoembers of this
groué?r ddgeﬁelé%g(goqo?ecfo%ﬁ ?"%L(Ibé”\ a?Té‘sz GOMsra8l| NB8es; and pharmaceutically
UC|ng I nci dence o or ayi ng t he’ developnent or
aC%B‘F‘B'@F@@ hes#Pfof hot flushes in an individual conprising
adm ah&heeraspectt the ACeritibie provitiey | =0 wrakhod nfoe fafreddrating, controlling, reducing
mmdé%gu&t opgelﬁﬁh\?ﬂatﬂ% d'e%ﬁ%?ne‘ﬂptoﬁggall g%orﬁgit hcﬁ%ﬁéhés |n an m?hvildual comprisihg

I 'nat I onal agen use
admlﬂ@ﬁerlmgrteénq individvgt anfefigetiye gmowi efenaidi QGRS g pigtRngbody-
i NG dndBer dapéct aneinvedtion provideadndtithds fdn ameaRingasaieblling, reducing incidence

of, or eiay éﬁ}g netdgér\{%lbé]r%el dll' pr>]r rgg's &ﬁﬁ&sﬂu aggngénslﬁg g %?zﬁ %brﬁ@rlsmé r‘l:lgmlmstermg to
the mdrw&ﬁyamffepﬁve aﬁ@um gn @é%@GRB@@tagaw\?étlhogy #ngprdinatigrpwith at least one

addltfi)ﬂéll &t Bsfubfr ﬁ@ét!ﬁblhbﬁfﬂ.lsh@i esiibh sdaitibrial 8geMBs include, but are not limited to,
nt.s nti - CGRP an}a oni t anti body

norm S B J B TE AR BRI B SOl ment s ¢ he
antri orGGRRbodintent thei ati-GERR bmdgnnbt ARfibodyousisdtilm ahyipthe methods described

abovB1<ZARB: B8 antibddié<Eesdrbed ﬁé’f@m enbodi ments, the

- CGRP_ant t
oS eSS S el PR P 63T CORP. In some
embairherttn dhe dntHOERA dréagOniseantiboriy| birfds daybaim turhany @G RENGNdB-CGRP.  In some

emb@o‘%gﬁs %‘ﬁe ahfi- HRAGRE on,spantﬁgd(?eo rﬁﬂ%%ﬁ@ﬂ& fat dCH. A In some embodiments,

anti - CGRP ant ag onls ds a Ctermn
the QQBWCPBB@“WQPW@”%?% Bindgihe Q-’%@'na&tﬁa@wnbw@@r@ﬁ"“q Fids grg? of CGRP. In
somesrbiadinmety e ahth€GRRAahiaGesiP astivbaygiomlssi C-snhinblcghifodesvithin amino acids 25-
37 o | onal antibody. In some enbodinents, the

anti - CGRP ant agoni st anti body is hunmani zed In sone

enBoNieesiplRedimeRs., glﬁtqng-@@RPl itagepistedntibgdy ig gd:@onoclonal antibody. In some
emb&IFISE, iR ErE.CERFeardyohisCEARBOd¥N$ a@@emuzsa angdnizoetyibddnents, the antibody is

huma%mlh ggnqg er%oagn?%tsd ﬁ%cgn l%%g’ha%liagbmgt antlk%olag?’soﬁ@b%?y G1 (as described herein).

In sog@nqmlqoglé@ntg rtbe @t %‘R% aTBHsf aW@QW‘P%“W@”‘*@S ”‘PWOCDR(S) (such as one,
two, tHAEL Bour, fﬂ%J ror ll:ﬁ lsdl*@e erfbodirhdhtsS QITEIx @D’R@ﬂéf"éﬂfﬁoﬁly Al dr vaiiafts of G1 shown in

Tabl%@Rs ET %HI q?h de[rrﬁ)g%mgﬂts 0{5\6 arxl(%HPs @a%qms Se%awéy compns%? tI?e amino acid
sequanpeaefdhg Beavaehih yayabisotiegion §b@Nrt lﬁeFlmm AJSER 1@ NQetjuzndctee amino acid

sequ?ﬁcetﬁ%eh%%:(au?mbﬂe Yé@fdn%ﬁ{:\ﬂwouh Zglu@rs @BevH NO? 2Fl gur e 5
| RRo el Fa e B G RGAA TR GRS eiose = @ constan

regiohGhat2is . imhminslagicalle iMeddiintkiding , pattialy amturbbdigallyoinpi)i $as dpes not trigger
nodi fi ed constant region, such as a constant - 40
region that is immunologically inert (including
partially inmmunologically inert), e.g., does not
trigger WD 2007/ 054809 PCT/1B2006/003181 -5
conpl enment nedi ated | ysi S, does not sti nul at e

L 1 T T IR TN NN\
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5 conprises a human heavy chain | g& constant region
conprising the foll owi ng nutati ons: A330P331 to
we2BOB3&N9 (ani no aci d nunbering w th referencePCo/1B1086/003181
w | dtype 1 g& sequence). Eur..gl. Immunol. (1999)
29:2613-2624. In sonme enbodi nents, the heavy chain
constant region of the antibody is a human heavy
comléraent meg@ledvydid) daes nafstitnblatef aptibasigidepentattadell omsllatell) cytotoxicity (ADCC),

et b R AR sl B LTS3y .

consfaprggion isapadified gs dfec@z%m%z&ﬂe@m6@7?@%@@%%% Application No.
PCTRBIBN2BA AZRBE32N BARASARlicatioh INoG8®9d e etig @theb kmbodiments, the antibody
comiRa R AT AR RAAE A M e R NRHARIR IR S50 mssops 1
$330533% ¢areine agie diumbening, WItHw@femawo @mwwtmﬁs@&nequeega )orEur. J. Immunol.

1999)f29tzh¢3 %ﬂ4l P§hd SmiRAIMERBthe ARG )éhém@dnetah lobiithe &8¥ody is a human
A IO 5333 fo G327S3308331; 2)

heavvbz@%z@@iz%@“ e T o g01%0Ed é?é%fwntz@s@%?@

E233P23R02RE3 35 ; P23ARBA2H] wiiR 6280 dPRREE2BE233L334LA35 ta PR33V234A235; 4)
Ezsﬂbélﬁbsﬁiﬂ@,@ﬂémﬁﬁcﬁassi h?o Cﬁ@é%‘v@ﬁﬂm@@@éz‘?r@ss@sm with G235 deleted;  5)

=2 A AR CASSOP Y. Eorort P e HOSR o &) ISR Pge7 or any ater

aminblatit ekeegt 9| ncsospeleatbodimehty, tinubegty citairt dudstant region of the antibody is a human

heavglclj&éi’r?ﬁgéﬁwrah 6f AL Foﬂ@ﬂﬁ%%tﬁ{ idhsd %Fﬁﬁlﬂ%‘é(ﬁ%ﬁ%%%@%AZ% with G236

I esi at are par
deletgg; yE@é%Fﬁ%t%éi‘P 3@@8@%“@% IS BERFEAEC PR28H785 const ant
I e 9iN.otHef eFBBEMEND OElE FBMtHt rdghd i€ @pigtRbtet 6H NMInKe8 glycosylation. In

somea%)é&?rﬁé/.lt?t tﬁ% cor?gt?nl\l' r%%ﬂ'r %d quJ ¥ &%?ﬁ ﬁ“ Il\{zlﬂugec]r ggcosglgﬁ’&naw mutating the

ohgogacyf@ﬁ@?|a3@qhm¢nterﬁ2r9vmfs|uefaas PSPEThynddey leaidrg tehidigs that are part of the N-
glycdBVIxon $¥doghitishscdBdrice hrﬁtﬂé cm&ht ﬂé@lbh InTsdhelndtiR@nts, the constant region is

gly%g!éfﬁci i%cﬁ “éﬁedhg}}%oﬁw &nggn ﬂa@ggonl st ané%l'l r%glg%ogylated for N-linked
glycosylationenzymaticalin acky expressiondppopasylatian cleémré hegtgele, such

aSTI?eSbnﬁnggﬁflr@/ (K3 8f éh'?fan’ufil’ﬁﬂ#i ar@aggalsi bR ceRP (§1M1 ak Ruman o-CGRP

sone I ments, t he Inln S, any
as mg@@rqq&y S&% tPIEBEIN reFRpANSH BLAN a?ﬁroﬁﬂﬁqe %?ﬂﬁfa“f[% SHRH as‘a%o?fte’? °C) can be
aboufl0.6Mo abbid 200 6RO Ipddmeadnatimite, tipdvbinditgoaitinity @ goiviof adoot200 nM, about 100
M, §&3utpé\d nhﬁ%b@@%nl\#%b@l}h rﬁ\h’%&ut%’éow aBORYBo AR, BMut @(pﬂ\wtabout 50 pM,

ments, the bin

abougz i BB A B L AV P aEo BENEal SaEB ATEstgers, e binding
affinity 4 lesstban arlyGH abddt 250t abb@t 200/hMabizout 1000 ibowt 150 v, aldout 10 nM, about
1nMnMou?%g%BI éQoQuﬁ’Mpw%PEﬁou @)%MPM or about 50 pM The

tagoni st ant| may be adm ni st ered
pr sy arttl(pG% pnta@anghaqt@pdydp@yepe qip@a@geqqg priontp, dugpgand/or after headache.
In somglABbdIBItS, thd Aei-CERP altédshispditio@ynd sdmidisteied Py td e attack of headache

(e.g. %gr]amé %Fu? {:Igs%rgﬁ Eé)gcaé oﬁgmﬁis%tfﬁ%ka@ %ntlhﬁﬁﬁggrnﬁqongpar}tlbodﬁ can be by any

mea@fkng\ﬁn ghﬂ'\p _a@(;qpiugmg AR |gt(avamquislmog,5bc@gmob§y bRfragigrially, intramuscularly,
intradZRAENS, knﬁ‘éﬁhmdﬂyt hﬁ\trafhbrambé’llsi' Ucﬂitﬁégerlt@‘reallyl Y, lntraventncularly, sublingually,

transdenr{'n%@/\/en or vxay nha?altjor%: u/&oa |n|s f E?ry rp?%lbnet sry arrntlceere IP nmtra?(/enously or localized.

i nhrmdetSythmaﬂtl-ﬁﬁﬁé’rar’(agpelaﬂ argzbody may be admmlstered in conjunction

with arldnbf¥esteh, Q&Uh%@abfothérlégédtfbgki@ét[hy headabr@nsder nal |y,
and/or .via in

i stration ste
2" St Zobian s o it i | 5 <AERORE SHSHET, Suvocy for e
manwfmranfta maiReahfoagserin sty Giite heatblydsraycribed bateinforséxempld, for treating or
prevanfindiakiathet ion 35 with an anot her agent, such as
anot her agent for treating headache. In another
aspect, the invention provides use of an anti-CGRP
ant agoni st anti body for the manufacture of a
medi canent for use in any of the nethods descri bed
herein, for exanple, for treating or preventing
headache. WO 2007/ 054809 PCT/|1B2006/003181 -6 In
anot her aspect, the invention provides a
pharnaceutlcal conp03|t|on for preventlng or treatlng

o o o . o - o
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using the conposition in any of the nmethods descri bed

herein. The present invention also provides anti-CCRP
wW@nioagdsdst anti bodi es and pol ypepti des deri vePCT/iB2001/003181

anti body GL or its variants-shown in Table 6.

Accordingly, in one aspect, the |nvent|on s an

anti body 10-Gl (interchangeably terned "Gl") that is

piroghethetasppctetop invention mroyides a pRarfacaukien! eoraositipr 5 peyenting or treating

headaHQaS (e & Tﬁlg@ﬁ@@ afd @Iu&%ﬁ@%@he)%pﬂﬁmh eaffebtive OdtBount of an anti-CGRP

Sh
antaacgy ATIEER . PP RGP B85 BB P e e Bcens
Nin arféthér 683, the imventibo ptovides 2 Kibfoduseemany & thgnmetapdsi dgseriped herein. In

some %Bﬂp&ﬁﬁéﬁ@ Qn@kl bcg\l'\Hﬂsé‘J'é“c&thﬁ&dé' %@vq ok B&mﬁ?&@\@%‘hsérﬂICGRP antagonist

CCessli on p
antibofi pesouge eFe cembmﬁ@nn@fg@pheﬁ%af:ﬁutﬁﬂﬁ 4Brsgieecrd e S nstrctons o
using mabbrab&smoﬁ m@m@ pith@feBGhdsdeacribbdereinn Fi gure 15 5. The

¢ qgg B%gg'ﬂtdﬁv % | nce‘qjs% %J‘ae&a'ﬂgcb%&' Q\E‘:\ggﬁg@ntlm&' 4 Spo@IEep’udes derived

from aatikpgy §ﬁ(§W’fﬁ Vaiants ghigwe |r5Tabiet6 i ACCorAingy Jf @&FSP?%tthg invention is an antibody
G1 (infRERNGIIBR térMed 31 Pkt is @fod0tedesytdxpessi@gieotarsaiavidy ATCC Accession Nos.

o cfRESRPETEESy S FULRERT, M B LA od 1P KERESP i o vy car
produ@'ﬁﬂpyﬁ%&pr@glgm mctqrw@thfé@@e&@@@l%é\m PTAE86 Ip,agfugtlgar ismbodiment is an

anhboﬂ‘@onﬁ;ﬁn&iﬁ@h IigHR cidlirSStodicey bids eﬁﬂédsh’g dyctoralith ATCE Acoéssich No. PTA-6866.
te

The a@ﬁm@ aglgﬁg%%encetst?gtl'\leﬁ\%gwﬁ%elﬂ a{@ P%r& ctéam vablataeifl Pég%ng of 89 er]shown in Figure
5. Th¥lebrdpiememiarthhdgterminingt re¢iern DR Doglionst of|ag’tg3§fiy Gg@%lucal@g 8h0thla and Kabat

CDRs) Sr"ésatlsg%t%o/ﬁml (f)?ﬁt Fléﬁégt It&@%de@étoddQﬁéitref&%%e t@tani/ 9§r$bf &Qire region of G1
S

encorises FeayeaEE roses B N Reo G SR [RRNATRAGEST L. PTASES

and P988867aind/ @ st se§@Hcer desp@Xbin Eneme|5c dhe iryerdion Also pepvidgs antibody variants

of G1 %ﬁfqgﬁﬂggcﬁ 9eq§grge£ Qed\géd ik Tabl@ganot her aspect, the

St e = B 0 Dy St oo, at e
86%, htaést 888 %t l@bt daen at 189 %9 %kt IdaanSl%, 30 Mast@N %, etdsast 92% at least 93%, at
least %Ig’/%a?lg?ét Qg %t l%%%/ééﬁ/aa leas? %7/% Feaét%@ ! athAaé? 99'% onl ﬁ)@%t identical in amino

' at 1 east /6at ‘east 98% at | east
amdsg%@&@ﬂ°§@@%@¢@bﬁtlcal in amino acid sequence to SEQ

| [h BRdthe? aspet, &f&lﬁ%ﬁoraﬁmﬁ@ntlbddb @oinpristiatd Bnddnsairathat is at least 85%, at

léast g%% agg ggt g??émaé'leaét%"o, TeQQ'E%B}t ﬁplreasq QB%QE@PaSQ%1%h§t Ieast 92%, at least

ts variants
93%, ewwdﬁa‘fﬁé rat jeast RS % ptlgprb AB%i & 1%31 97ghet leashPdie.ot 'etaﬁfe%% or 100% identica

|namﬁ@h@@g&meﬁitosg@njnOa@other enbodi ment, the fragnent

e%aﬁqt% ﬁ%’pec{1 ﬂwg "f"FatQOtﬂ}Qg?ﬁ n%tljb?é) d(%)g)%ééﬁ%d eré’gﬁ%en?grsg\ Fé%roglof the antibody
G1 oriitegérznts shpwmingable §hiin ertesgnrbodimenio thedrapraent ys & gl ehat of theeantibody G1.
In an@riRREYmettline FBgv&: iPaAé khﬁmpﬂé Eﬁﬁ!}bdy che id yeﬂ@ﬁ&ﬁér embodiment,

i S o bV
G1. laryet &rethee pinbaiimetthe frigmdnt agntaimst or@(mtrmrengar@hlg rwlor]ﬁrogl a light chain
and/o%%/g gﬂgﬂl %Mn%hg&r@%‘ "in %%&ﬁeraenkb%éﬂﬁéntqﬁ@'frﬁ?ﬁénttcaﬁams one or more

anot her. aspect e 1 nvention
CDRsffop 3 E@gcﬂﬁ‘tﬁ‘lﬂ?ﬂéb‘f hepy, chalihe die "ﬁ’ﬁ?i’déﬁlmnay not be an
ant iahathiar)aspet) rtpg ingéntion aro\ﬁldlesCﬁlFl@eamies gwhifromti of maBERG) heDan antibody)
compll\é%g egVH §5R§a§ &4 @HQ§SEB% N.@ fsfcﬁ Sse{qlﬁéﬂeé tﬁggmlféps ﬁ@n SEQOY NO: 5 by 1,

amno acid titutions.
2, 3, 6&9'15 é@!”ﬁracé*n%'éﬁit%'ﬁﬁ Insg, @ﬁﬁlg{lﬁrrﬁmbgelrn&nts a‘k'f%'t qnelm iataﬂ gubstltutlons are
meea@@waﬁggﬁ@bmatlve substitutions. In another aspect,
g? aB%Meernésé%trt] { c—:r P¥I nqei 8'%8%!&? ?&\éﬂ ﬁ{?o%s ((w&hcgﬁggy mgg nBBe an antibody)

compfiging &Vi GDREEs $ancN0m SEQ Né? §e‘2§@eﬁ¢§@”ﬁ%ﬁ‘?t ¢iifqrs Bprg SrEPdR NO: 8 by 1,

SEQ ID NO 8 by 1, WO 2007/054809 PCT/I1B2006/ 003181

-7 2, 3, 4, or 5 anino acid substitutions. In a

parti cul ar enbodi ment, such ami no acid substitutions

are conservative substitutions. In another aspect,
the |nvent|on prOV|des polypeptldes (mhlch My or may

o o o o Y "
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antibody G or its variants shown in Table 6; e) three
CDRs fromthe heavy chain of antibody GL or its
WO 20075889 shown in Table 6; f) three CDRs fronP@TiEB2006/003181
light chain and three CDRs fr.gmthe heavy chain of
antibody GL or its variants shown in Table 6. The
i nvention further provides pol ypeptides (which may or
2, 3,149 areyaming atie salstitutionsb oldye) pariinujar esbodimenty swehendio aald substitutions are

af -fReuiRltionM ng: a) one or nore (one, two, three,
oons oar }ngvél or six) CDR(s) derived fromantibody Gl

i t & 9ther ABRSCls SWRVaNFoNTEMBYIgesERolRs PideTRINTRY, @i e be an antibody)
comElsiig Ry driecanriidie oftR@ieyoviii iaorafor &vkd ODRE(E) Eilantileddsl /GAror @3 variants shown

in Ta%le%bgsﬁ (%Beﬁjqni {h%rﬂe% n%"f)i C?F Eﬁfﬂ{)ég}@l h it rﬂ?showaﬂhTable 6; c) CDR L3

fromdholight Qhﬁ'”qu grunbedvsm PhitssiHentesHoWRImMEaMesS: &) Hese @RS fm the light chain of
antibdBy 61 ePiRsvaiants RsIv ih arRbia Bt é)btﬁféﬁ OBRsGfor the hé gl Ayl dBihSf antibody G1 or its

varisRg P B TRt € 10 e i 1578 T, B 2 2 ot GPRe i thg ey chain of

antidodaG1{ owitsonariar89 ehovantin Mekls 6. Abinvendgyfurtber dravidss polgpraptides (which may or
may %Et b@ arﬁéntlb Eorﬁ;ﬁ%lﬁb aﬂgoo/ﬁe @rtml)r@ %ﬂhleaaié\flﬁnggé%ne% nho‘?éa%e two, three,

four, |f|gea§f sog &ﬁﬁ(s)g?%e%gpn] aézglquy 96 %Fsa\%agajﬁg Bl?omgltbm T%bé%ﬁ b&B GQB derived from

CDRI®frdandida theaglchéio obantibedysd1; amior cat ADRadrivédioom CBR LUdd@st the light chain
of ar@15‘50?%1 W G?Lcln%ae%bofd%nts @Ak C]Dﬁqég Cbhvs%owr?rL oFyuré §a§|tso§1ﬁ)émbod|ments the

ts vari ant In sone e ment s o
one eripere SDRs idgpived f"@m:\a”t")?ﬁjy&1h‘§r'ts AT Shewe & Tabjeb @9@ jegstbout 85%, at
leastGipodt[36%, atdéhsChlisut $7%, Gt lRast apodt 98%: NaMd=8t altohies 92t leSst@bout 90%, at least

s 0 ek o, K908 (RLLcR, FIRLPt P8 (218 BT, ot ot sou
96% ot Jeagh apevt 9 i tipaRs AboUS BRb.car 3t Ingst ARUs 9Ptddenticshts abisRst one, at least two,
at ledshrdeitSea8Burbat 1E3Yfive] orlsaleas: six CDRE Bf @1 oditRdAamdnts.

copbi ned. SQne, e e pept i.de

as asr%)mg i mbggl(r:peyts tgﬁg’?ﬁg'éﬁﬂﬁ?g %ISn%] n &p &%é/r n% almgﬂté tHeg R is a Chothia
CDRKABISen obedimerss, thhePRiig a)@a‘bmtmﬁlat Kabat 5n0I 8 QRothig/CIPR (also termed
"combine® CDRY o@@ﬂtemr@bm) Xadotiddr v@%' fot eﬁy divdrSentbodin@dt fentditing more than

one i s o hestnes B G ERt Sed NS 3T "body

| i tpreome lesibpdimpnts, Siomeol wpablivld i(sueimasan arttieoqyd Eymrelees e amino acid sequence

of KA%QV)@&%T@VS afHetdAPRAR at GOSN 55€ ﬁr\é/:"ﬁ Laggﬂg?r@%iﬁizrem Xaa at position 7 is T,

e XaaXaaSNRYXaa, wh i tio
A, D,|%qbgg\3’ %\Pv\lﬁg?l“@?ﬁm exifs, B‘S@MWO&‘E'C‘?E?‘?”%@ gﬁ&ﬁKXaﬂ\Q(aaTYVS is CDR1
of anvantiivody lighKeteairmt position 7 is L, T, I, or S. In sone

enﬂ%@h@%ﬂ\%ﬁdlméﬂg t%& ?BE ‘?su%ﬁgéj%nﬁﬁb?{y) ﬁghq)prlses the amlno acid sequence

XaaXaaSNRYXaa i s an anti
of XaggRaSNmG5ai Waerels Xaer Aesifisipb it P 4 é’U@F?"h§a%lﬁt posmon 2 is A or H; and
wheraintXdaostypositiompr issigsT.tiher &m nb feiedesbaiiments th@famino acid sequence of

Wég wherein Xaa at position

Xaa)gla &Q@%&%ﬂWﬁ E'[rhe%ﬁn Xaa at osition 8 is

A, In@,ommemgodque %5,thq polyreptide (guch gs ar\,anu@dyg?onmnnsqﬁg@ ginigo acid sequence
of EIX8Raa8DXpa&iaATRERYAXESAVKG, GixherEm Xba depoditionls,is B, R, 1, Q |or NNuherein Xaa at
positlj\;\ﬂ gpée'?\'r%'ﬁgé M s uhgr @1 % ?(?ao Or Pp %réub?(‘%ﬁ a?pos%on g G, T.Y,C,E,LA,

a’ at ’posi
P, 1, Nt Preidd gNhefqnfeX@ﬁﬁtmgs@m 12 xsgléqugmtr@rem Xaa at posntlon 15is EorD. Insome
embdatn%'aisaa@maammwmmﬂﬁ@xags&é%&aammmm\}md)é CDR2 of an
tib @3}%\/ cchg_ll n. In some enbodi nents, the pol ypeptide
antibp V&9 anti body) comprises the anino acid
s elseme embedimSEe thelpaNpettide (el ad an antiborty) exsinisesetBe dmipo acid sequence
of SERY IDReS:H tWr%Penr%?Qm@B a§§%sld@e Egolutuérﬁgd-of%d B NP L bl Sbstituted by A, N,

wher el n _am nQ

5. 7. % ot bl waprelp et reRpeR P e SR B M5 b 4 s substutad by L
R, S, sUNsCiG Ui Bcbri?y L, 40 RS,V,Y,CGT,K orP. WO

2007/ 054809 PCT/ 1 B2006/ 003181 -8 In sonme enbodi nents,

the anti body of the invention is a human anti body. In

ot her enbodi nents, the antibody of the invention is a

humani zed anti body. In sone enbodi nents, the anti body

|s rmnocl onal In sone. enbodl rrents the antl body (or

. s o o, o _J_ .
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In sonme enbodi nents, the antibody conprises a nodified
constant region as described herein. In another
W@3@a054804 he i nvention provi des a pol ynucl eot i PEeT/{B2dctn3181
may be isol ated) conprising ag.pol ynucl eoti de encodi ng
a fragnment or a region of the antibody GL or its
variants shown in Table 6. In 10 one enbodi nent, the
f r &gsvertenibedimehts gthé autibadynof dfe ibveeticaris & bomgn &itibodyn In other embodiments,

the a"fﬂﬁl%tdggf th%i’ﬁpé?ﬂbﬁ@ I"clnthumtaﬁ'i?eof Jnﬂ&ﬁigmn W@e%nﬁ@@\?ﬁéntg NAd BhtBbdy is monoclonal.

In sqmea@w@ﬁ'mea@n%eﬂ%boehér 8PlYRABHde) isvisaiatedh la SP@@.emb@d'm?mntae antibody (or
poly;&dpgdrd) isahbstantialypuey. a heavy chain of the antibody GL.

Tﬁohea%n%hgﬁ co SE;D g?l%n%ngf the gﬂ’%oé ésa]%QF Eé fr%%nén Itgﬁc’esoo?%onstant region,

suchc,e@riqﬁ mmwg& gnaiigEeandiany ﬁgtypqseycbﬁglg(a@m@z e IoC4

| HdorrfelainBdimBA Qe %tlh@@%mﬁf@b B nkdifibd) Eordihi R§ielY adHescribed herein.
15 1In gﬁother gspec nve

pol Y ERPE B et EEL o™ ALY/ o5E =i Pou Ssie (Hiehrayigscpted) comprising =
polymuleytivecinewtingoe fragneent erne cgios of the aatikddp &dyor@s verianis shown in Table 6. In
one ¥rﬂﬁdd‘ﬁ'ﬁgn§ tﬂ%ehns -gq'Bllth:hén o* trﬂe %ﬁ’t@dﬁ@bom éﬂ%meﬁemi)&ﬁnent the fragment

nucl eot i Ises either g %
is a B%ﬁ‘& (FORN @B{hrecFé‘Eb@Mé% ﬁnnveéeasﬂrebemeo MRy ééﬁgi‘"ﬁ‘tl\‘“@”tﬂﬂs one or more
variable regiatshiem akghectajn dridér bmeaiytchain opthewntibedy G1. In yet another embodiment,
the f?a%h%ﬁl"ﬁ%ht%ﬂg '0955[)#1 &9 é”Qnea'EWo ‘Prfreé l?cﬁjr 3f%' &%&%ﬁmplementanty determining
I ng anti bo ts) or pol peptl
regioge KR Bem Réghdichain 2@""@ ﬂWtq‘?é'F‘ obieparitrodt G i nventi on
pr oV aotdiser R pEA e (ihvantiddisng pa»ypmcmm@w&nd mal agRi B¢lated) comprising a

polyﬁ/u%g)t %gat @H&gegﬁﬁgnt%g@ %1 ﬁrqg%tlla%ltsnsg\o@ﬁ]}’n 'fgb rﬁ)éq €n som? embodiments, the

ucl
polyqqe@otw@@pl@pnsieg eltr}gw t@@:@:ﬁtheppg@uq&e@(;qiqq@hmaﬁ@ ID NO:9 and SEQ ID NO:10.

PThr @8&ifer dspe@} Rr m@&b@ﬁ“ﬂ?@)‘ﬁ@ polyRgclaetiaéDendddiing any of the antibodies
PTA- 6866. | n anot her

(nc B 250 RS B A e b B e IR compr 1 51 o a

polnyangtheeaspeeethe iryertion previtps séctary BnclupiBigaaxpiepwel] @nsl cloning vectors) and
host @ee%h@ﬁéﬂndﬂa{y%mhe Eﬁyrﬁlﬁ@&tm@rdlﬁﬁ’)@&merelﬁ ey E6WEBhb&Inédrs, the vector is

o0 6RO BB rles ATCC: Whda WEPE: 1 o OB A RcE o PEbCORP kG

havingT Gantle. Bodyp8es anti body G or its vari ants shown in

Tahh' Shofhrer !agbe@tn BeNffenfShPiS Glhost 88 cbR¥RIHY @Bol¥rﬁlc@otlde encoding any of the
ut i Ca COlTpOS| tion conprising an € fective

r mac
a“mQWﬁU#FC%ﬁé "FNany of the pol ypeptides (including
antr bathiee sspest) cthe dsestivnantal tohlexcdnPERB ibogndhe aoy ofnthreeantibodies or
i i y Ry ibg ARGk %@% ts sh
e T T T
in Taplg Banot her aspect, the invention is a nethod of
gemednathiengspadtf thé ougntich |sca)ﬁmm&en@:abwn’(melhdﬂgccmpnki@g;én effective amount

of an&eéf épu 8;%0!@%&%?@{1&(%%?& @Q}g\/\i é:ﬁ gg gh tah%ﬁ%tc?%ns o‘ﬁ@'or more CDRs of
antioprBTicsedypleaties dassrited heisi 874 4 w@fm@eeqfa@ysaop@qtable excipient
antr sreher @pectafﬂé inVeRtiGORE: 1BEhed bhgabRtind tiitibby BY cbigrising culturing a

host ce“:ll ?arg}rég%rq d%ereof undgr gon%o%m%%&? Prﬁauctl&b gf %F&o&ft?f gs)ﬂerem the host cell

rises nuc
com@feem@he@sesslh@mtqrrﬁhasequdﬁ NoamlbadvdGS@QdJ iD sR@e BOwbodiiments, purifying the
antibBfoENem s%ﬁié%?ﬂbodlhﬁﬁtsl Y RdreRdn REQN BBPrisBLNe &P béth of the polynucleotide

eneratin e s or pol ypeptides
Se“@%@é?”ﬂ@dgﬁggi?ﬁg 8f%£gbgﬁﬂa?one or nore

polryarlmrheemSpeteSthenommrmg Plovidesanetiodsl pf (omhéreting awyolbthe antibodies or
polyp%%%% @Eé:‘dnk{eoeﬁ@?élﬁ&? %%r@s?sm@ onb '69 h%rel dogjhhcl&ftld&e%dl fhe intibody (which

% a |I8 Q tﬁ are WO OO?/t54 09h 0
may WFP%%&'@@%H %Sféfs agn %ﬁ? &5 Eﬁa"fl CHAN oYL ight)ang @ heavy chain are

the polypeptide in a suitable cell, generally follomed

by recovering and/or isolating t he anti body or

pol ypepti des of interest. The anti-CGRP ant agoni st

anti body and pol ypepti des, and pol ynucl eoti des

encodi ng the antibodies and pol ypepti des of the

present |nvent|on may be used for treatlng,

. - . = ey - I L
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I n anot her aspect, the invention provides kits and
conpositions conprising any one or nore of the
W@ 0uposistd ons descri bed herein. These kits, gePer/m2046/003181
in suitable packaging and prqgi.ded with appropriate
10 instructions, are useful for any of the nethods
descri bed herein. Brief Description of the Draw ngs
exprégsgdi frem bné sedior} artthepalypeplidedn Bisnithbiegeeif denearialiyi felowet by 2ecovering and/or

. T j ' far:di rent al anine substituted
'5°'3m§&§%g’%@%@%ﬁ%ﬁ%ﬁ{e@sﬁdi ng affinities were ‘ _

e A8% rang-CaRP2 setagelish eniPedyopd PRIYPeRtides Ryd FRMgusieptisiss encoding the
antib6§iEPSncdPpblyipREtides bPthe pReeh gaventioviahdyas sefo? dreating! frevdr@fg ameliorating,

contr{oﬁg@%i{gét}%\gﬂf j el('u?{ IgF gig%asseg%%%g{alseﬁg@kag%&%%QL\}\rggcgnegft &SRP, such as
headdehrel (eegl, Migsaine Cl\Gted Thegdaabat chroriqhepdaghe aandsteasion rieadashe) and other

condftiBhis th& ) RIS ordfeechRE BR Bhtagdhizfg ICERFRANyaver age
ndent . neasurenents on

3|t ?r?%}%&%f gsg\éﬁgéé i(rjlnqﬂ%%gér\cl)\ﬁ%esl kﬁg %ﬁﬁ@gpg@tl@ﬁ &Prising any one or more of the
com@qsltimma::rtbnd; heteini Abesg kits, (gﬂmagllysm' $qiibb§e ba'aqkagimg:anda:rrovide.d with appropriate
instrdc?l&r_%f AN drRAebs tilBethusticbiBb@sdSinof frate, so their

affinities were determned using a confornational

change nodel. Gey-sca key: jte (1.0) indicates

parental affinity; |S.&§htSS L L 20 0.5)

i nigorat €gs lai ghlershawihy riindingt afénitigsacfett mudiaer leniipodips (foroditerent alanine
subs@tP@@ r%)‘nahﬂgbéﬁﬁ Eh%ﬁ%@l‘ﬁ@.r %&cﬁd&néﬁi%iets e RAdEIed RP8°C using Biacore by
bllack 1 ndicates that no binding was detected. Figures ,
flowingnFasqaosess SHev s P ther dhibet Thst @A values &sPr ﬁ?@”té@#QSS-'%?fﬁ”'ty of alanine
mutab$08ativewd pacental fragrbérd abya74@4hd), &2bpt KBGA khich veasctieived flaarcky 19-37 parent.

nan F 70 71 2 ._ f § L.

~ s RSB RS Rl Mo T 63 aoton o o
indepeB gy dreasrerpntg o Hiffgrgat eARRrNPEer e AMAGies ANRSA difeRGtiops eviated from a
simp@-timdiddulab @ferdctiorenedd] Hicnla FBhapidloFiates o M affihites were determined using a
corebIBOCL B A, UL il ORI 208 Lhfl G v oo e
0.5) ingicatesehigftes gifisityrteaiy rasentitdark/guey @orethan Rdndicatesdewss alfmiethan parent; and
black iRBicafddRlthb BRGingWwad dulictaat ed. Each line in the graphs

represents ra Al f_ rats . tre ‘th )

o PatiEF o 3o Hipheing dlpC i hERH s tR trifym) antooay 4e01 25
mg/kelq ared antibasly @D LRSxmalid) Aeeskirt Bpdd flolv massvred enibigod ded flvhafteg electrical pulse
stimutioh dPeoWtcbritis AT ddHP B3¢ wRl Refiidi&ad _irﬂ’rHJ/e“n&f(sN (ix}[ﬂﬁ-é‘?ﬂﬁr@ Before electrical
pulseggtg]a&a%%rlélnﬁnmgqe&rsF\/Z%ergltagpbg?%%d F@?%?'E‘Plng% (ﬁgg{]wgs{ béfor% electrical pulse
stimutedibor Bachipeintih éetgraphaleppaskste AUCiofoleati taaated indrritiee @nditions as indicated.

S . Ut £
Eachgﬁtg}ﬂ%g%&%fg%g@p%gﬁg aﬁéﬁ’en%@éwgf %gb%rﬁgéfdsﬁﬁgr/rlh% ?&-@?ﬂ? af lndlc?ated. AUC
(areanyydRy Shegiynek eatas ‘@gg'u’r( XoAtimee a it deriesenisoBel change of |fiyx units after the
electﬁﬁaz ELVgsﬁ#tFﬁﬁ.ﬂdtibﬁé @nd PAtInfee rfﬂrééé'Hﬂsaﬁei fifle bé&rod tléi@n?clﬁrsgﬂ@ g;‘rﬁ)od cell flux level to
0dal, es re. aagm ni ere | Nt ravenousl y
retur b R PP e A Re BT dalof | il At on \ Eaeh poi nt
i nFiglre 3gahawhthe efiect staniminisitiDg diiffetentdasage ¢fraptitiodyl 48G1d@p mg/kg, 5 mg/kg,

2.5 &, Sroﬂq%;ﬁ(é)%%kiﬁ%lobﬂ‘ Hlove Ae8liredTRA®Id R8I HiUX aftdPeldddRaBbuRRtimulation for

repr esen s-avera%e-AUCé)f rats ‘r t g under the . . .
30 SecBIt: AOTles WerecHEURTeS BiRereslvAR) 28 fourmopig il pulse stmulation.
Eachedofnt ot th@ §rapld represartte AUQ @f anet rabiosiyedAD0dr the comgitiegs axvindi€ated. The line in

' ' o Ve ) d

the ofFh presenty a%ﬁgf%‘”d Rl ey Bfcing) oSl &L |

nebigyeedA 289 14 éﬁ@”ng'@l gitect; of pdmigsiesing antpegy #1904 (1 gug/kgeor 10 mg/kg, Lv.),
antibSdyl 7B9| (80 ingiRg,fi.0, 236 aﬁtﬁbﬁﬁmi&i}ﬁ (1¢\mgikb,adif) @8 lswe bleod flow measured as blood cell

V. . s . \

flux églfgg](e:l?!r;tlﬁ%ag%ﬁ%% %.tgﬁed'lagikéri? ﬁoﬁ@ts?égéﬁd%t %Bbororl]%lﬁ ,\A%E%Q%Rﬁlftebeg intravenously (i.v.)
followﬁdnpy £leatrigal opulgenstigfulatien @ﬁtqobm@y 8RO ¥R/ 0B gnd 120 min after antibody

PCT/ 1 B2006/ 003181 -10 admi nistration. Y axis

represents percent of AUC as conpared to | evel of AUC

when no anti body was adm nistered (time 0). X axis

represents tinme (mnutes) period between the

adm ni stration of antibodies and electrical pulse

e "~ L e~ N
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Figure 6 shows epitope mappi ng of anti body GL by
peptide conpetition using Biacore. N- 10 biotinyl ated
W evans|eCGRP was captured on SA sensor chip. EIT/H006/003181
(50 nM in the absence of a-1xonpeting peptide or
pre-incubated for I h wth 10 uMof a conpeting
peptide was flowed onto the chip Bi ndi n
administatiche YhaxiealepraseDRIeresnt ohlG as sommeqw@d%\'@?%fd‘w@vwaﬁn go antibody was

admmfs?e%ae(ﬁﬁgto}:’ Rekis @é’ﬁé&@ﬁs @fne llaln[l!éb)n@nbdl petkvesth thy atili@istration of antibodies
Sy e e —

_ Data viereg)amalyz@d sdrgwsieap Aelﬂf\/édtlth @fDuackeil &M@'ﬂ@? q:Q'T@aﬁ'iWIt%dy a

( tgﬂ&/ é(gn teCarVRY gcgd séqu¥nc)e o@(he\h%ﬁ\hﬁdhﬁm véﬁé%% re@uo@%é’i{eQ ID NO:1) and

o ey T L 5ot Qe i 0t Sabet B bold tex and the
ChothREeCDRI sre uWhdtiliteaid yTHEl arino eeitiirediduiesvis tael héavy shain edd light chain variable

reglonaqéﬁlﬁxbeé?e%%%hanlélI%V % ggl ImO\r/]ved by nerve eI ectr| caI

nmn,
mFmU@‘ B eshowis epitoed ynaReiRg rof @VWY &, bpr%BE'fig CP@B?"E'Q% l"flflgg Biacore. N-
blotlnyﬂ&écﬁﬁlﬂﬁarp& Céu@ s ﬁpfﬂw &tlSh Gehsy ehipofGIAEMD @ae)nio the absence of a

compeglagnpﬁﬁgg gr %r8-| %Jfaeﬁécef ﬁf%ntﬂ% uﬁllsofjaocgl@get\’r\@%egt%e was flowed onto the chip.

Bindingraif (et Feady)to ﬁ‘@rhuﬁﬁn 9e® an ﬁn@echmwgqswgfh JreXis represents percentage of
bmdmérlbtdck&lcbyecﬁe pi2Bshce etk rcblfhﬁétln@ pestie Shinparbditvitothe Birding in the absence of
N |n|catesP<005 and "**" jndicates P < 0.01, as
the coppRIPER o vehicle. Data were anal yzed using two-wa

ANQure arstiovBothe effecdof agroisistetieg artibody Gl "MBAISH s/ ke lv) or vehicle

(PBS, Qf(ﬁ%‘i‘wégn 2@)‘5‘% Bki§ biebd v RBLJuRRIS Higbd (cbil Y dfgr eldcthdd b@se stimulation

o a1 o BB R B e o
pulse eﬂlraﬂditbn @b30 pin| &EmMin2® mini #ngl 2P indmaffen pntPodisadministeation, Y axis represents
percemo&r@@ E%mﬂ&’éé{ R v ARl n &R n@ranm%'ay%lr@eM@é (defmed as 100%) was

nistered | ntravenously rs, befo
admmﬁéqr%(tlg\eé)ét K ae(§|repﬁ?ﬁeg§ tlglel (Hlsnugﬁs %ﬁﬁloé petglﬁ?nsthF @Spgésérﬁgon of antibodies
and eleatriadl pafse astimnldixn. Cur indicdte Bngy .05, ando*Ydntiaates| P <| U1, as compared to

vehlclgu{)étkwlp eﬁa?i’ dtljgﬁ GRAn ANI?’VA ér‘BBBJnfe‘Prghl%Bét%Qtsah on

tur n asel |l ne,
r é:ﬁgué%%ﬁlgov\@éh%,@fﬁgt qjgggglséﬁrm%ﬁ{lqba%§1 @]_mg/kg 3 mﬂlgg 8bg%g1g/kg i.v.)or
vehiclE (F‘B@ 061% anden 20)"on §iGH blab® SoP meaduréil as alvod canfier &Er electrical pulse

stlmulajolgrfgrl o) |SeF0 dé‘rzli"ﬁéu‘?s BN EES Aﬁb&b@ C-‘PI v@ﬁe\ﬁe @%pgcﬁmﬁ@gred intravenously

e conpari so gure
(i.v.) H4hwuestietore neme eleptrical ;y{sg ﬁflrﬁ@atéﬁt ,Yt%we@sseog t@alrﬁj?ak@deﬁ_curve (change
in bloBﬂJééﬂglux %uﬁgﬂel@g)y%e anga B Aik@, from sfimulafsn weihiuxlreuinBPBShaseline, AUC). X
axis rg@ﬁen?\sl %ﬂe@f og%s 0 ?“%Eéd& CaOCLd Icgt\é/s 'EEQ%%E egnaa‘s*"wm(i)c%ges P < 0.01, as

S e sti
compzred tnebicte. Balpaverd ar@wmbﬁr\s@ne -ARY AH@M@ acﬁDmn S/BYfiRlg gomparison test.

W@ﬁg@éjﬁils%héﬁse{he%ﬁeétr& %%?@%Iﬁé t}ﬂnt(bde(\B()l (@ 3y, heh@ke 3 mglkg or 10
mg/kg? g{/\éﬁar igj%:e %éﬁ 0 (Pl 4 @?‘%‘s%ﬁu gaﬁyfglp%gﬂcgl\)é gneasu%?d’ &8 pbl%é cell flux after

electriagitpulse djm@tion f6r'30'se¢ands$ ¢ deyssaftpr dosMg 0 Antikedy| G1of vehicle was administered
intravb LG "(\tvgsi c%ys bSoRQdrve RRcHieal %ng@éﬁn@kﬂiatlbﬁ Y%Qi‘s%ﬁese@@tt&al AUC. X axis

wer e’ anal yzed usi nn''s, Jnu
repregedispiar i iosed ot a“t'bg?’yggf] e 8C"@£Catﬁs é:ﬁ 7 &e‘ﬂg 2P anal’ V&(fapesep < 0.001, as
comphree thzhialef DataaraanaygeBusirande- 8By ANRVAROd DuI@E's mvitiple comparison test.
?’ i gCY@ascu;@edﬂpaﬂél%gsle% 4 &Y e?lf?ééséﬁy arldi 8By - Antx%édyr@f or vehicle was

OUTS or fore nerve ectrical

adminterAG YOS Ve 2 bprTa QB MY DB NeABE!eC Cafpige smulation. Y axis
repre$ PR IBIREAUG X axiyicp@sehsesyinf doasd dflaoithpdy351 infmgrkg! drgd logamithmic scale to
deteri I% arithmc scale to determ ne EC50. WO 2007/ 054809

'BETFB2006/ 003181 - 11 Figure 9 shows the effect of

anti body mu7E9 (10 ng/kg), BIBN4096BS or vehicle (PBS,

0.01% Tween 20) on the change in dianeter of the

m ddl e neningeal artery after electrical field

stinmulation. Antibody nu7E9, BI BN4096BS or vehicle

were adm ni stered intravenously (i.v.) at time point O

n1nutes after a basellne response to electrlcm

o, . o, . o o e - o o
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10 vehicle (PBS, 0.01 % Tween 20) on the change in
di aneter of the m ddl e neningeal artery after

web@cosdseal field stinmulation. Antibody G orPeFB2006003181
was adm ni stered intravenously.(i.v.) 7 days before
electrical field stinmulation. Y axis represents

change in dianeter of the mddle neningeal artery
RefSguren§ stovesntbe effect @bamibsqalonw@&(@o Ok %JABN@%% pevshistes(PBS, 0.01%

Tweefi 12 85”:”1 M %n@{é)int @&fReter of the ﬂ%d@h&ﬁnd@a&r&ﬁ@ﬁa eléctrical fxeld stimulation.

t eS < * % %
Aol B8 BY R O 4R 8" BUVHRES JBIP QLA Y2 Gbig ot © minues
after AbGMAnarehondbtoRiatricalrstimulaimstdsestablishéd. yuaxds représaritootmnge in diameter

of thet %@g@ﬂ%&g@ﬁ _?ﬁé’rgtalftgrofé(ctﬁ&ﬂf%%lst%%ﬂm @)ﬁ’u rdléf%?ércéoﬁesponds to 0%. X

nistered | nt ravenousl P
axis remre%en fs tme (miie8) giieleafical gHs Hiuplet e aslisdiesor Q.05 and " indicates P <
0.01 te@,rrmﬁpatedrte venidleC e Datay were Udiailyken esigs ohedyvac tAN@VAOENd Dunett's multiple
com So %Q ge (1mg/ kg) in norphine addicted rats. The Y

pgg( (e presents tenperature difference from baseline.

THange axshows disrafisetref waryinddospeleniitedy Bl ohinghe Jo89/kq orgh0 mg/kg, 1v.) or

vemcl@qb% A% ?\Deelnmo?sﬁ ine réharﬁb GHdigmAtdr B trehnM8le MeRingéd) atdry after electrical

field S?'WE%HOFQ (ﬁnggodg]éﬁ,loh v%rﬁ ier\g% e}dﬂ%rpsgvg%gp %venou(sgl (i %) (%3(9 éefo?e electrical field

stimujatioror Y axs represéntec clage ini diamgtiet obihe freidde mshipeealtaipy. Resting diameter
correéﬂéq"ikct%%"/pyx a8 RoKLANE ch'ﬁJléhBh e8tkhe n*"q}fdloaﬁtls X005t indicates P < 0.01,

n nor hi ne addi
ant 2 i dlstaner, T BB o Yoo e PG A BAESH Y9G SRy ANOVA and
Bonfetoabgiosttasspr esent s ti ne neasured fromthe point of

Nak Q%0 9%A sl?c'i_?vs thd @FFe‘cf &%nu@% %Jz@&z (%:%&/Rg)%'vemcfeipéé‘@ 01% Tween 20),

I nvention The invention disclose erein provid
adminjgierRe daraveoutly diat) Al NRH/ Br p?ré\v@nfi?%ﬁssdﬁ Gt dmperature induced by
subcLEdHEPtid MfecBarC bf asiolaaddohgkd)ein gnorpiing kddicted ratsusTier Y axis represents
temp%&?%alfq %ncg ﬁ{)rglrnHalg%I@ \?‘ﬁ%ﬁ)g?x%géﬂ%g%ﬁﬁlﬁ@tg g}elagtg@&j ﬂsﬁﬂ% B&nt of naloxone
injectioRdi vi dual a therapeutically effective amount 30 of

arF@mé H mamsam afgenbfsntiifual inady. (13hekd) v esttitle(PBS, 0.01% Tween 20),
admlné%? %?n aveno Oz)?h %gur? ?er gﬁ3*|eaiﬂéréégg%%ilasﬁfg&o{é}n?&ature induced by

res a
suboui@nepmwrsecéwb\mﬁ ﬁaWXq@bK‘énQ?*g) Themeraien addipted | '9t5- JihevY d@ds represents
tempéTEﬁxMﬁer&fce B H28elRB AThelS bX§ rdphsits Ak inkReiires framdhe point of naloxone
ol ypeptides. 35 General Techni ques The practice of
'”‘eCt?’He present invention will enploy, unless otherw se
i ndi cated, conventional techm ues of ol ecul ar
bi ol ogy (| ncl udi ngDelaits Q Ayentie

: ),
m'ﬂ’fe"ﬂbéﬂtt@rﬂ)ﬁ«sci@@d' héreial &G\){des hbtﬁ&hﬁfﬂ' &iebyngﬂ@ﬁ’d/or preventing vasomotor
e wWth

symp%m,‘sh stﬂcg C%%lh&%\%&ﬁ%r(g g. e)gallg%ﬁnﬁe d: u's§ eaciiaﬁhe, t ﬁlgonlc ‘%etadache and tension
headdiqhebqré_\puweh ingn dhdivigsial lytadeinistesing © thmlnwgdual\a lepegticgyyyeffectrve amount
gb@ on (Sanbrook et al., 1989) WO

of an g&ﬁb@a
2007/ 05480 CT/ 06/ 00318
PrE’?é“"ed"?“g%%‘El?é?Jegefr?' S B PR ERA st gl and poypeptives

derivéOBah) G1Me fith eatimnisrshivieh exTHbiEr 6. Bhepineggyion dlsorarosidey methods of making and
Rinalie9¥d geatory Notebook (J.E Cellis, ed.,
usmg%&%a Aca'denq lrj%gis Animal Cell Culture (R 1.
Freshney, ed., 1987); Introduction to Cell and Tissue
GenefallTédhnhiguds] . P. "Mather and P.E. Robert s, 1998) Pl enum

(Pr-ﬁ%S raﬁfcuo\j q@g p-lé;’l %ﬁu ¥e9d%{¥ W“eefagﬂ%b gn%EQ roYI}eRXnQé: QUMERS, conventional

technpges- QIQQ‘B'?CUJG"' biploay %%Hd'e:a)n@commqﬂbdgcmﬁuaﬁizy%%@g%gy cell biology,
biochés g e |ﬁ1muﬁ’d$l&§jswhlbm§re)mthlhi&tmm®kth@fartEspa’f fenmetiduas are explained fully in

the ut'?rr'éng Sga‘ggalélp Jegy! grv$18|?m Lagprgt Hﬁ@egrﬁ'&"%%%onﬁﬂ%giﬁﬁ Saﬁﬁ‘)Fb%é et al., 1989)

M P. Calos, eds., 1987); Current Protocols in

Mol ecul ar  Bi ol ogy’ (F.M Ausubel et al., eds., 1987);
PCR The Pol ynerase Chain Reaction, (Miullis et al.,
eds. 1994); Current Protocols in Imunol ogy (J.E
CoI [ gan et al ., eds 1991) Short Protocols in

A A o AN N o T A7 1 ~ A NN\
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anti bodi es: a practical approach (P. Shepherd and C
Dean, eds., Oxford University Press, 2000); Using
wa@nio7hd@ddes: a | aboratory manual (E. Harl ow aneCTDIB20@&in®3181
(Col d Spring Harbor Laborat oryp -Press, 1999); The
Anti bodies (M Zanetti and J.D. Capra, eds., Harwood
Academ ¢ Publishers, 1995). 15 Definitions An
Cold " gmming btadypot Hr&samhgwnmula«ugibcﬂmthms Wlde@@iteed;apamewbﬂwods in Molecular
Biolo Pq!ﬁlnfa'nlﬁ PpéstCQQBlﬁlggy"‘ A @Jbgf%iory RH@BbdRS(J &, Cﬁlﬁé %hwgétﬁt,@cﬁdemlc Press;

nuc eOtI
B i Bk et o o0 Biaup 25 o EoE abe HOLRHSlG . p. watver and
P.E. \Rabérah [1898) egéram Bfess;heeli amiuTissgyle cbuwitbiien Letdratony| Rrocedisres (A. Doyle, J.B.

Griffi §egr1thbE|N%wFﬁ he%st elbgé ?!?Béggpﬁ@%pﬁndqggnso rl\héfho%g n') rI‘Etnaﬁn]iology (Academic

nal

Pre8$ rlra@n@mdgoqkwé Emlrr@gtahlmnwgowui) Meygir an#(%% Q'QCKWFW jpds.); Gene Transfer
Vect§rb M@ Marthdia C(eﬁiﬁﬁ\/l\)l Mt st Pt balbE @lds., I 98):00urfhd PRItdesls in Molecular

Blologyhﬂp I@Og?sg%l et g?nt %gpp%k' %e(P%g/ﬁllra%Q &%m?actlon (Sl}dullls et al., eds,,

her' nodi f conflgura
1994); r@rnenmmtggcbisabullmmvnnbme@uﬁ Eoligeat et @bngftsh s981)aShorh Riatagels in Molecular

BIOIOQF W\?ﬂH}}' dnb Fdns )| 19@9 ﬁﬁm&ﬁﬂblo@%ﬁ Yc. An&{n@ﬁ%s add Pamial&re ooy Antibodies (P.

M I
Pty mep Dol h st BBPaEh R 55 B By TO881009) Mol
antibpdies i acprbaical @bpresch (PePleaptienr gnd 6. Dean, adrt i Ddafg Uarvﬁrﬁw Rrgss, 2000); Using

antibé‘tﬁééj 2 %gb’rgt%ﬁreméﬁuat &e HEARS LN, 1I9RBRE S @Enrﬂgt ﬁarB&Q\éﬁoratory Press, 1999);

I ns can
The Rigedeu. D Crde: Sl AP auLg P upisners, F6o8]
I mmunogl obul ins: 1gA 19D IgE 19G and IgM and
Demﬁﬁg eral of these may ‘be further divided into
cl asses (isotypes), g
| gAD “2iepdy giazn 'mmenoqlf@awme'ﬁ%'%ca@awgP&ﬁ@ecagﬁwﬁg Q Rdgroet, such as a
carb&@ﬂr’éesmymdclédildé higiddpdivipeptriat etc) tarwsgrsat tdast sreLEmtgHnabesighitien site, located

in thea \r/aerlaglg rég{ij of%le%ﬁu%ung@&}uﬁ‘? m‘BBS‘dlé ORs us%@rﬂgaﬁm %dtew encompasses not only

pect structure
mtact mh@@neh Wp@m antipgdiess bE gem ﬁ@qn@m tbwe@ﬁ (PycBragritab, Fab', F(ab)z Fv),

smgl@ RS %&:FO)f MmeGHe@fOEUsloﬂSpr@élﬁs v&hdriskd GWnantibsly Uetidn (such as domain

antlbgtﬁ?sg ?{'gdaq;yr Qﬁg 0201 edacnt ﬁ%lraqg? o¥ Sugénfsnukgqlgqr&flr?mole%&g%hat comprises an
antighio reoegaiien eite. aﬁﬂarmmﬁyemludes 2n antibegy of Ay qﬁﬁéu%ich as 1gG, IgA, or IgM (or sub-

classatﬂérb&P@h@ﬁweCéhmd Flebd nétrb% d@@ﬂ}lbzﬁﬁdu%ﬂ claéf Dé&ﬂﬂiﬁg Gﬁkhe antibody amino
id IEC &gg %a té occurrin S t hat
acl ﬁeé‘ye & P esanttan

Olﬁ?lﬁ g% u%cl:l‘gams 'WHWB%?I%S&J’&TS can e assigned to different
classasit Therel redivanejdiicgbiep cgpgnulrbglgl?ullmy 9§, @Pr WEt o, aghlgmsgand several of
theséam%} Elalgdjmwef’flﬁ&nh&?m{o%uﬁélés%es L bES TIPS, 'lgt;z??gc%o @@4&%1 and IgA2. The

cl onal arati ons, .whi ch pi ¢ X
nea AT BRPSEHTT FTURR P ISORATE <0 die BERTEel Cisarngh Mmunogdbuins are cald
alpha]i deft® r @psliond gbemal Bahivs:, (epedtioges)Theeawhnimengbirgnand three-dimensional
confi %&t‘oﬂ?gydlﬁeﬁeng{i{ﬁﬁ‘é @lﬂmﬁ\gﬁdgﬁb%hlm@ ard Ml koWt er mi nant on

g I frer "nonocl onal ™ I ndicates
chAf aeekpergip. {HANCSIARE! FHHRPINS TSRS iRy 20 RANHPA PRfainsHh faom a population of
subsBtiiRsy adinogdrieyush antibgeies oles the tudidduab antibodias tcotnpdsigs the population are

ident?ﬁlde}cggtn@) &BQSDB?(? ngfﬂ%%géﬁ%ﬁn %Jt&%ﬁ%] tﬂ&d?q’}%{ ‘ngﬁéée DirPfninor amounts.

any ar ne
MO”QOI?éahﬂﬁ‘hMIeé e hl@mx m%@? dsing girgséed agaist ssingle afﬁttsafﬁ% é'ﬁ%zto“urthermore in

contr’éétttb pblorBr &HiBSdy ;irébé@fbh@ Whigh YypRelly el iffdrére antibodies directed against

e SBR[ 009} SRR B PRRAL Gy 3 el Aty = sy detsrminant on
the aNkigenr dhe E@@'f'ag@onwonﬁhwdb@eﬁﬁﬂ@h@jyctereqf(mﬁﬁrﬁa@fty aNgaing obtained from a
subs{ER{idNP H&noﬁéﬁ&bu@%o&iﬁ;@ﬁ bgfloddies Uans is histo bé\gbnstrtfbd%l Becdubbifg production of

The es _nma SO b t
the appkagubY PP e TP deEa B ge FRac aneLipa e b8 ed in acoordance
with the poaserd drovention MEgdkreadepy dhe fa{brlqorrmgwhodNasstuie@cnbed by Kohler and Milstein,

348: 552-554, for exanple. As used herein, "humani zed"

anti bodies refer to forns of non-human (e.g. nurine)

anti bodies that 5 are specific chinmeric

i mmunogl obul i ns, innunoglobulln chains, or fragnents

t hereof (such as Fv, Fab, Fab F(ab')2 or ot her
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Furt hernore, the humani zed anti body may conprise
residues that are found neither in the recipient
wa@niozlopyd nor in the inported CDR or franewor KPCT/IB2006/003181
sequences, but are included t@.further refine and
optimze antibody performance. In general, the
humani zed anti body will conprise substantially all of
1975 aYatlire 2256:485,e0r M bamadde pypiecattinant WA metiodsadick asldergiies in U.S. Pat. No.
4,816, 5'67"Wh%hn&lol:loﬁﬁl aﬁ%ﬁk@%& %\sh%e%chat@é fr&rh%h%%%tfr&@b %Qﬁerated using the

¢or respond man_| munog] obul i n and
techniques 6‘?50%9?8& Wrariery %t 2k 1996fNﬁuﬁ% 3!‘—‘13{5?%6"?40?% P4 hose

of Aguded tarin, inumaniegd' ahtlbbdies @i fefomssof aeghenange.gTiherine) antibodies that

are spmnéhﬁﬁe%c %&h#o%ﬂ%ylﬁlgtl nh!ﬁ%ob%lu’? ghaiMsl Ior ﬁ%ﬁ%n{sstﬁer@&f (such as Fv, Fab,

Fab', (E(abdmfmth@' gitigpn-binging gzgqs«pcyzeﬁq@gpf grtibedien) thghcontain mm:mai sequence derived
from h&AMLMRE! |ﬁhbﬂhd> bulmAﬂidr lﬂ@dhc%b‘ pdRYuRame:drmtibRigs @RShuman immunoglobulins

oo AHPI0A 150 Eh B e A SYLPRE 1Y PN GsHeSpREORy of e reoint
are replaged b rasislues fiom 2 GRR ef a sonchumeni sphcies @ordrtapfikady)iugthas mouse, rat, or
rabbif ﬁa?/l?\@%e tisikh %pecﬁﬁbit 'aﬁlﬂiky, @ﬁ’d | I Mlknﬁ/h ArBmalis®ances, Fv framework

ot O oL e Ao 5 oV o SR QPRI forhuman resiues
Furthéimena rthea itinbrozig!" anibetly smayn canpiris® oebjduea itiat girea fouadrinaitner in the recipient
anhb@clfyoguc g@&k@%ﬁe%@ﬁ Bref%ﬂ'%ﬂlgﬂkréqueﬂcéshﬁjt aRf in@hcd M fuhm}‘ef ne and optimize

uman an has een usi n
antohaypertaanis HAi SIS, 1 PUFRIGEH g AR TP EBA RSk of 2t east ore,
and typicdilf evd varidble dorsatns) sedhitrealeomsubsiantallyglef ohinkiGDR adgioas correspond to

thosel']chJ g‘?{(}ln %Urtnétp Wuno@ﬁkguhm Gfd f?hrHr sp%nﬁélgcaﬂ 'Ep{hls SF'Rr}‘ggléﬂs a!ree %Ee of a human

uman heav aln po
U FEIsENLA éP@Peﬁﬁﬁ yﬁ@p*wna?@'ze@%eﬂb@@b ﬂpt@seémﬁ'ls% Wiscogjprise at least 3
porticArtf iah QehylurtgiplinsdoRgantuégidheor ldogbih (Ed)alypicain that biiarBtman immunoglobulin.

' Antlbgq“?gl BQVe Fcp Pé o%g FPr¥od(l4 (f Hgééﬁﬁ‘eaaﬂt\}vBoéS/s%%fa%ﬂ%? f%rms of humanized

ar ou
antlbcvdnﬁsdmxe ema@rdnm IQDRSt(hF@ Mmﬁ\"ﬁeafﬂuf tiw;ﬁm) wh% Ia'@c%“é@d fith fgspect to the
ongm@l AHRBSHY, Whibl aleYalsoBiRied ch8 dF mBRACBRSBYelidaIf@fY ofX B ®62E&DRs from the

%?ogﬁ”t'bOd' es (Vaughan et al., 1996, Nature
onigingt ¥R Mnol ogy, 14: 309-314; Sheets et al., 1998, PNAS,

( USAMsEb herehiy - Burg, amg@yénbmmsaamawonmemavi@@m argino acid sequence
corre 'ndm@'tcp hat ofar antbbdy MBAkRd @Y a Rlman ér%% had beMﬂmade usmg any of the

oty AR AR D uqré?ﬁ%ﬁ% BR e Be ST e gl of @ humen

antibadyi in@ldes aptilgpdies moweriding stheash ctéd dumat begmabsin polypeptide or at least one
humdnnﬁgﬁn%& OB JePridRE NG sJ&ﬁVe?(arQﬁg s Qﬁ‘rah'ﬂlb'éw ﬁorﬂﬁnsmg murine light chain and

ete | nact I vat ed. g roach descri bed h
humap heavysheia I?P'VW ess, "5'21‘3“ 8@“?’“'%55 %‘ %ﬁ"dg%ﬁ “35‘93'855)0“8% niques known in
the aft, 62 Dnd 261oEmER3thé Hbimaa radtitodp Glsdlkbted Aint erphage ledry, where that phage
hbrari1 Q%H&Qgiﬁhrﬁ%\ténﬁgﬁﬁsw%p% et@&ﬁ?@%eﬁatgﬁé E&l%@%%lgg]fyy) 2k, @(5@ 314; Sheets et
oL, THEAPNAS, PR Bae157 G16e: HRoROTEasE an Wi St UMl Bt 76 7:381; Marks ot
al., Toetovemerd EﬁidSIszamSﬂ)ndIHUhﬂuaéntlﬁdidld@SByarhaMe Hzeefade by introducing human

immdwgﬂynn' f %g| |h Ih%g[)g}, anm%%e hﬁ’c:e in gﬂlcﬁ et er%k?enouiqlmmunoglobuhn genes

onal PE0 and o eancar her ap
have @p@*gpartﬁzlly ?WCO(T\P%&) inaqtiyaiedh ethiseapprogeh is dfgg@ed im U.S. Patent Nos. 5,545,807;

5, 545 4usUS) stg 825124325 1de; 8839 545; andls bbﬁmeF’a&l@matnij the human antibody may be

erL 1 i, FOUL B QA Wb Mo st o s
antiggre(pudhdlymahatyte€GRPHe rasberasl fram amipdifidvatoomay keye degroimnunized in vitro).

See, g%ni%'gga:%t af g&%ﬂé@@r‘idl ﬁgtmgg\tgsl %rlﬁ{ d:a%@érST hterégf/ Qﬁ%nrﬁh_zg;(sa!égilt%‘i #85); Boerner et
al., 1953Rrp IR ‘g 5% 45 C,P@%'tﬁ C%eo’al?’herel n, CGRP
includes al | nannallan species of native sequence
CCRP, e.g., human, canine, feline, equine, and bovine.
5 As used herein, an "anti-CGRP ant agoni st anti body"
(interchangeably terned "anti-CGRP antibody") refers

to an antibody that is able to bind to CGRP and
[ nh| b| t CGRP b| ol og| cal activi ty and/ or dovvnstream

- =N " . PP ——
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not limted to its ability to nedi ate any aspect of
headache), or the consequences of the biol ogical
w@eares48y9 are substantially nullified, decrerSHIB20@7003181
neutralized in any meani ngf ult4degree. In some
enmbodi nent, an 15 anti - CGRP ant agoni st anti body bi nds
CGRP and prevents CGRP binding to a CORP receptor.
otAsevsed ehetririthre 19118 | “calgitorin e neaERIEdapRPIdO APd HEHEE” (Kfﬂﬁ’to any form of

calcrth&%@Mﬁ@@ eptigd bivRldrians &lersbs HaRRtdireaegdsopart of E’@mﬁblﬁﬁof CGRP. For
exampllg,r(g‘(%%l5 m’g\cgg gzlgstl%gc}r i(tsR E,éé ?s%:alrlpgrse.mg:ERg meYud ?If msragpahan species of

native@euance CGREde.§.nhumanheaniyealbling, eqyineedrgrbovioe.an  ant i body

pr&d%&d B%ﬁmgéﬁf%ﬁt&téﬁpvﬁﬁ ﬁhét %ﬁﬁﬁoeﬂ @ﬁ&&%n@emﬂ%d "anti-CGRP

antiocdy RT3 5 1 “RURGIHBAy W APAIRCPRE AR EHBF Ul Do) Sctiy andio
downﬁt%hfmﬂm@we) mbdiasted bnCERPuigaallng. FheniEDRRP@ntagomist anfibody encompasses

antxbogi@ia L DAY n@eigPﬁLé"%hﬂQeS trgﬁiﬁﬂgud@%nlfﬁ%@ CBRP biological activity,

includisg| @wu%ife@mtnatj@@y%me@%t?%y ?ﬁBPﬁ@a%ylg atvah P§ gpRePteiiding andlor elicitation
of a céfllidr 2¥pbnse @G CGRP. FbpBHuRaRT ihe plisEt ifvehthia) ibwidivd ety Dhderstood that

the te%(\o %&-Caﬁs.ﬁ%g% nqsqta%{rﬂo%lgté c@m?&sg%l af! ﬁ':edﬁé\%dsgqg%'ltuﬁec} {éﬁns titles, and

functions peiedl@nd ghetiactgiptiss g\{hﬁrebhfr@ Q@%‘ﬂltgqﬁt@y@ %ﬁ@@ggp?l activity (including but
not Iuﬁlﬁéﬁ% its dtfity t8 %eﬁ@fe%fny bébe@%f}ﬁﬁﬁfa&hé)for&m donseaGérdas of thébiylogical activity,

are sx&ba%ﬁ eﬂ& @ulnﬁsdfef:%ég%eda% %89%!&?%3 a%g H‘%ram{\gfa% r%g In son%aé/mbodlment an
anti-GQRFeantagoniedartiody dimda GIGRY 2o nﬂgvent$r€éGRFéblnﬁbngaiosaaCGRP receptor. In other

embo§|%9@p§§san@-@61@maﬁ%oésp'bﬁld@@dﬂmranﬁ hidveh@Sada@iBn of a CGRP receptor.
nodi 1 ed turall%t ion; for exanple,

Exama'ie§ Eﬁ I HE ORI SRR %ﬁ aregqr?)’é %Frg{“l on, lipidation,
ackt ydedt hiepsin, thiosphdEY! and tanfibay (aﬂyewtma@i interchangeably to refer to an

ant|bﬁ@ﬁ%&%‘a%ﬁ%p%sﬁp%cﬁd@ ﬁé\hr%gldepoﬁpﬁh‘nb%% &deéﬂlaf/\ 8457 and ATCC PTA-

8866. g Etg #ipe afd gercé nphg)pg%\tm atng@d kﬂ%]t f,}?érbfe}rfagg regxonts tgznre shown in Figure
5. ThedThiRpartidng ooarmbmy GO (ireciudimg | Ghgthiacdnd ddabatrGDRe) ael diagrammatically depicted

in Fxggulerl‘uCI 'H% ﬁ@nu:{l%ﬂde@@?@ r% thé'ﬁ&@}l léﬁ@llgh@gﬂ angﬁé %lot?s are shown in SEQ

cations nown 1 n
ID NOs9 Fm? 35Q [NQBeFha hadcerzation ¢&lds descited in he FYHBNES: des
Of THehérns I sHH/@BHtIdEN " clgd e BIRIRE Chepiuan aidiT prufin” Brlysed tnfechangeably herein to

refer Bﬁ)lo}gll%%P tcgf %oﬁ\oca@ig eo%y deenatch thg gl)lgmgmaﬂ?e Iﬂéar o?%%%%e%t i?ﬁgay comprise

nuc
mOdlfieﬁtaé“r"Ml%ﬂ‘ﬂjeam § e rhsi lnterrvréwébv peN-HBiNg AEAS Ghe tegms 20 encompass an

ammd]ld&b %@Fyin@lefhapﬁasaﬂéén' e, natuislyi diOdyuldl%w&Ni%nafbd Rb¥Aple, disulfide bond
ucl eot i

el ey BT (iR Bertia e POSEeh 8B 874 BB merimaip g moatiation
such ehebnjugation vl a lebelinggormpdnenty Afse inghusied yathingbe definition are, for example,

polypéﬁﬁ@g Bk orletr Shofe BRIIOLERE a@ﬁm@%ci@r@n%g‘)%r%ﬁplé 8unnatural amino

eoti de nucl eot.i d
ackis e, U bRy P BRI ER R P Pl B RATGHa fiph because the
polypgntidseoftthis impetitibn gratasd upon ementibadyl, éhetpolipeptidesraan toasus asraiggle chains or

ddeRct ed before or after asserrbl y of the poI ymer
The sequence ‘of nucl eotides may be 40 interru by
 noROMLRERET ¥ SUHBENSH 25 ARSI PRESPESAHGd iy S o pomers of
nuclebtides lo&anyreddth,i ad isddde rDNYO bydrBNAZ afheonicleWiBe® 68T b8 5i4@@Bbonuclectides,
nbomr %ﬁc}e@z%g#lgcp%%ﬂdeslér ﬁéé‘ég‘ ARV P&rpmggél { 'oP%nWstht@te that can be

onent PeS 0 cations
y

mcorqo,Fﬁ;qan@g) afp@h/m@;( BYrpINg, or RN%F&O messtA PRIYIUSIFOlse BAR cyprrise modified
nucletieg, sath ashmetnﬂétud AddiestieCint itherGanalagd. elopnem nvddifibat®n to the nucleotide

structur%ar!“n TTTX e m{:]% El(rgag \?\Xeﬁi taﬁeﬁgeﬁs E(gg) éf tﬁeﬁ%{d 3/%? ?:ﬁe q@&ce foﬁrﬂicleotldes may be

mterrtpﬁeg;ig,qyn‘@n@p@gotlde SO PeItE: rA y_fryplgotldgﬁ@glgﬁ rdﬁqdéf@d a er polymerization,
carbamates, etc.) and with charged-linkages (e.g., 5
phosphor ot hi oat es, phosphorodithioates, etc.), those
cont ai ni ng pendant noieties, such as, for exanple,
proteins (e.g., nucleases, toxins, antibodies, signal
peptldes ply-L- IyS| ne, etc.), those W|th

N oy N L o o o T U T
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substituted with am nes or organic capping group
noi eties of from1 to 20 carbon atonms. O her hydroxyls
worenn7ab480 be derivatized to standard protecti NBCIB20@#003181
Pol ynucl eoti des can al so cont®i n anal ogous fornms 15 of
ribose or deoxyribose sugars that are generally known
in the art, including, for exa
such & bﬂoalugyflon vath & lag@jmgco:@pongnt &n@a&quwwd'f@am%ww? dfor example,

“caps'S ngjaﬁtutﬂﬂ"ﬁf @g@ or MordP AR rizfur&N @3EBringaRcIBBdes withi @A faBalog, internucleotide
as ar apl nose

Vo R O T
phospaotadsteys avhdsiioamidetesu c fasioasmatis, ar%ﬂ og@*dsuwﬁh as?hﬂfé%yllmkages (eg

phosp%rgi;ﬂ%'agg ph%ot%ﬁntﬂ@é% Q@‘?&%@@bﬁ&hlﬂ@ péhd&Kﬁ@@’étlesnﬁysh kae for example,
al ternatlve I.n

M AT GEITN TT  p
(e.g., lacidinee bsbralen, eetbodhmasntcsntamW ahelafotso gphatmetalss redipdctice thetals, boron,

oxndat?x% nEe(ta %Qq,t ?Hog% gnmgés %@5%0& mogé"ll\/fﬂ@trr%dhed (n@)ab@zg g1 ,alpha anomeric

nucleig ﬁcxg{me@m @%wﬁll 53] gamcpglflepsfoquaémgﬁyql tléﬁ(& Furt%er any of the hydroxyl
group§ !drlaﬁlbmlfr pre€dht mrthwa@uhsﬁaytuetraﬂaoah kyrl exéripl2 Gy Ghoshibnaiegioligs, phosphate
group%, Ht%céa:itp %tan@ar%lpr&%%lé opgc,@i?éjeci @r&é ar@%c%%ﬂ{al al llnkages to additional

cycC ar a nk a
nucleqtlplea opmaxym@lnbls@tﬁ@j@ SN ﬁJpe@tS+ Jéﬁﬁu%‘ali” tefrpial YecEade 5°3Ph°ry‘a"ed or

substn@?e%iQMt'h RivirRB oﬁ&@édl@&pbiﬁg alolip poleyetLs freattitoles carbbrestorasl Otber hydroxyls

may agsp bg ﬁie%v @eﬁ 6(a§a?o%fcﬁ I\r@e%(gg lgf%hl@s on%/n Ieo\ﬁaéé c?ahla%o cgﬁhﬂﬁnalogous forms

vari‘a
of ribaaator Bexotyridosey$itgarstibataregenerady kr\pm"atble@rtr '@@P‘B'ﬁﬂ (fffr exgraple, 2’-O-methyl-,

2-0-1t ' BRsky- ldé?-h@ds@,, cﬁbdczéhb s@be@%ﬂal@@s itRarRiEat 38ddre repimeric sugars
e vari ab ns O

such @g@fﬁbmﬁg,@{os% grf gégsepr RYTRNOSF Eﬁga\é% fa Wgo?el:%’gta&sc hs%do egtaloses acyclic
analodpyaridhabesic cuntqokieaandliegsi sugh a:dmetbvlmbnqslqt@ @@gprongre(p@%pdlester linkages
may %%ﬁlaww']ﬁl@nﬁlyé’ﬁﬁk‘ﬂ%rér&mse FrRed ARSnatiVd AniitdRSrolifs AAGE, but are not

e L N e
(“amidakes), BQO)RP PIADRYIC@or Chig (dmhaggtaty, i mitichgeash fReoroR’ is independently H or
substlgﬂet[dl gogﬂsﬁg‘sﬁtu?e@l)ﬂgyl Y- § @& pr?é?'r%ﬁy Ecym:hlrtl@c Qﬁ”e%é?? d-Plinkage, aryl, alkenyl,

? proach based on di
cycloalityb seclagfkew egarg@ﬂuéw&eﬂ {pkpesath 7 PRlynycieotide nerd B fdegijcaly The preceding
descripfshppRe So A polyRiddatidisrefeired tomsRp), Dgudied Rmmtamt BNA, (5th

% varlazv?e dr’e I%’\?t f%ﬂ%htldoﬂggf%{y%oetﬂe na'B\%% Elaﬁﬁ)%@y llght chain or the

base on cr st a
variabig @gupegf ot aahrhomgbeﬁvaﬁhaub@ﬂyer@mﬁlowe@ Nat'crnaz a%r'aké% regions of the

heavyaénd(llﬁﬁtgc}s)am\laach MiseCof BirGlameddi r@iohs A®) Jonnditeduiseitiree complementarity
deterraxalap 6%%%13 d?ggf)n%é/o nggaﬁ%h?/ﬁg%blger%é @%d 'H")é ébﬁQﬁLeach chain are held

ation o oth a
togettter i slosanbroxiedy o"the FRarandnwith @y CPRY &pa the Fitgs chan, conirbute to the

formfﬂﬁ&m@ft tﬁé]ianﬁg%g-lbfﬁﬁm@fsnté Bﬁarﬁiﬁédlé@dﬂwdré glatat Gt fwOlectirivies for determining
St an r el$| on of

CDRsa| ‘@naél RPreag gaaﬁsil %?rf)%ﬁ,]speﬂﬁs 8%0?6?%(;6&\)%( ﬁ%{?y %’ l@btapgtr al. Sequences of
Protelhs) pelenanbgicd! Inferbstn@th'edor199% fatiorfal tnalitlitgs bf ierith, I@ng@ga MD)); and (2)
an ap ra%a{ EA%@&‘ Qﬁé@été{nda%ﬁb @Bud’feg oﬁéhtngé}pérhlb&ﬂ%o%leﬁes (Afezikani al (1997) J.

is atermwe
MoledyBioh GUEOA7cHHE 5 HAHES A CCPUEMIFE GO et Upd Flprosen or by
comblbtigionpotaagpredcses. wel | known in the art. A nolecule is

P%_%logsgﬁgégg ?ﬁf Sai\SaQﬁi‘}ddgr'rgferQ it RNtk 1o B@Qn%@@@é)\ﬁ&%@ﬂgh’c chain or the

referentia i'ndin
constang s obthe 28thogY BRAVY Chalh é‘”ief AN SPIOHGHA 1 api dl vy,
WlArheﬂbﬁélith pabﬁérattiamnbnmrsd/oorspewcbny A lesed afdreangaably herein) to an

antlbg%y oL H y;laae\r/ eé Ce %rmc\ﬁéll ungér?tﬁ&pﬁtﬂ?en%? aM] ﬁ]\@thb&s ﬂ%%{%rr\%é Buch specific or

preferestigb dintiing &rd gﬂsq)wsalagnow@rm ther at. er‘\ern@lmlq 9 S@idnfesexh% ‘specific binding" or
target if it binds with greater affinity, avidity, '
nore readily, and/or with greater duration than it
bi nds to other substances. For exanple, an anti body
that 5 specifically or preferentially binds to a CGRP
epltope s an antlbody that blnds thls epltope mnth
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contam nants), nore preferably at |east 90 % pure,
nore preferably at | east 95% pure, nore preferably at
WO e@sn388% pure, nore preferably at | east 99% PpCr/EB20068003181
A "host cell" includes an ingdjguidual cell or cell
culture that can be or has been a recipient for
vector(s) for incorporation of polynucleotide inserts.
“prefétostial iedings ifiitmebdicler gsamtasymae fraquehthg Inerdi@pidlycwitd greatercduration and/or

with é gﬁelpe[ﬁﬂ'ﬂf Q/gh %Xﬂl&ﬁ’%{l‘ cﬁ?&%ﬁ&@nké %apﬁ dSéHmb%\S n¥t|ve cells or tsgbstemces An

antibeqy “spesifieglly gindg|or p:ge;f@rﬁ[ltlag)eqnpdsdtgp@ tagetihit bipdg with grrrgater affinity, avidity, more

read@cﬁﬂnc%?%ﬁ\' greéftér di@ét|bb€h’faﬂt|€blﬁﬂétt@tdtr%ﬂ sudétahh@é?st E& dxample, an antibody that
udes, ce n vivo

speclily AGR BTl L) 37 S CRFE TR o ity ¥R, ffeqpfope wih gester
affinity egyiiditp,' more reggiilyl and/odwith greatar d@ration tihamat bindsgiocathep CGIRRP epitopes or non-

CGRP%SQ' QMIéJ‘urﬂ@@iﬁﬁd ) Riafling H&edeﬂm{: (5h t'h joP BxariPRY aRk@ntfbody (or moiety

or eNquqotlr_]atﬁg %ﬁggﬁlgbﬂﬁopégfpégtlaﬂyf %tnﬁg t?-_ca f"rsE Qﬁi r{ﬁeyg Igrgrr]riay not specifically or
preferemtia]llydngicbbuda Isacdmdaargehc has mualm (gpecifiabipding’her “prefeentibigitBding” does not
nece%%ﬂ%%oﬁ:n@ﬁ‘thg&hrl c%'n%lddé auald ¥ Undlﬁjgeféé}%%llg,%ﬁhét% rsarquly reference

aci d resi ue at position Cy
to binding ppgns prefergptial bRABSxy| - termi nus thereof. The
NUARD Bdedrt@redd, “$uUbstantREy plwe’sreiers tb heatdrial Wisich Brat icast 304 pwé (i.e., free from

contawﬁaﬁrégtr‘jéc{ﬂggéfoe?%ly} n{llrli% % ﬁrg rﬁ?rg %gblg%%eﬁggé%ggr% Chore preferably at

least 9BAIPHIe. @émr%f@ablmﬂe@ﬁ %pqrﬁst itutes of Health,
BeA hﬁéisﬂ@ell’ Miiudes 89 Indivitlhg delb of egli Mun@fthéﬂ’ban be or has been a recipient for

vecto n).:]?ér in Ob A nfi&gﬁﬁlagtlgé msgll?sp r g’s?gelﬁsvp égrgpc%fa single host celi, and

used hereln
the pengeny’ rFr@sR'iot dessssariyebecomplgtepytidantieah fn m@mhalggx @ in B@OFEC DNA complement)

to thé S8dIRN lefentaébll ABtth Reehal, aR‘l&nBaﬂ er Qfeliehté GiStdtion. 2 ANsi 868 includes cells

r referred FCR is one
trans%ﬁﬁggﬁ”’“’?d‘" aﬁ&%’“%e%@%) HHS@ 5a ganmma receptor) and
i NtHeutdms"Fceegipt’ Srusedio defire Mhlnalﬁegi@l ¢f andmujuriegipRuliniheavy chain. The

"Fc ré%‘l&e hayB&s nat’iv@%laéﬂgh&gF&Eé & érccl \)éﬁér{t #RtiANAlthough the boundanes of the Fc
ernativel iced forns of ese rec g_ltors

riof 2 Ip TP UICSIo T GBI TR VSRR R eI ionpaion s sually
defi naﬂtib steydRl frddn (anariina lacit irédidug at gosificroCYy9226,whri ftdm Paa280, to the carboxyl-
termltﬁksmhér@&f e%mb@@'{gdoﬁﬁéqf‘égﬁ‘fe%s‘m ?Héaif:c Rboh & thBf bR EandeQ as in Kabat.

op asm C omal ns her eo are revi ewe
Kabaggt, @, (ﬁ?qu%nq.s Rf ﬁ@ltemslfg‘gmun%wpal pqﬁes i WOPUMIC Health Serwce National

Instit@eASF HSARH, Hatteeda, G/td al991, TR, regioiroiarnimituactgobutin géneBlly comprises two -

Const%é}gj %gﬁg%lm@% “al s0 |1?12I5udi,s {_ﬁg ngolngt aIMB(rjeceptor

Fofn Usagiiersin, "Fe receripid @ad (o8’ fiescribna reqeains et bigds to the FC region of an
antib&@B! eha @Fefdr@a@ﬁFCROS é haivé @éqm&nc(ecﬂmmh FeR. ®oreovdrdd Brefetred FcR is one which

bmdszélﬁrgg%gl ntbpc%og_p aé?r”éan {ae%gptorglaénde ﬁr{cluge oetc%p%c?rglotf ‘%h,e Il:%mtj W%Ba‘l and FcyRIil

subclp@pgrmqll@lngmﬂeliwrla@s anfd %{tetngta\@@ytsp qqadtfqar@quf é@é{ﬁ tasepyprs. FeyRIl receptors
|nclumkmt"actlﬁtﬁhg %H@fﬁtblef@ﬂthmtB (\éﬂt'lhl%ltlr@arbé'ébﬁ))‘) |vﬁuch have similar amino

I at

acid %u%%ﬁf)ﬁ‘@l‘ngﬁ?r ml!grw th@%éiégplﬁ%mlg d%?lg% meéen‘t)opcg'\n %ﬁ revnewed in Ravetch
and lineti HRSdy Anrc dtey| bveholyi 46702 OgrehebalariOPy dmmuemetkasie s425-34; and de
Haas\¥P212Q894, 934808 iEh.! BAR6490F LR 14156 hdudRTR RFRAEI receptor, FeRn, which

activati SCrl

isre %far %ﬁﬁ@w%fnatgrnaylggs toqmﬁa(gum{eﬁ%d%é% éd@mi% 117:587; and
Kim €t 2096%4, Jnleynuoel., @gé24®r ned. A "functional Fc regi on”

gg%&gﬁ%&%niﬁeﬁ)é@gg cyfb‘ﬂ%)?ﬁ)r 42 ﬁ&téﬁq ?I?Ffo'tl%ly@ﬁgngf ant@ngMﬁ the presence of

comn'emﬁnh d@e@f@plﬁmaﬁ Q?Ej"a“%'bi’ﬁﬁfl'%!“'“aféﬁ &h H@rwndwt%fwﬁf% peryponent of the
complenia) system (CHq)rte a epleaule 8. Gh Aatbody) tcbbpldyeddeipetigmdte antigen. To assess
cell -nmedi ated cytotoxicity (ADCC); phagocytosis; '
down-regul ati on of cell surface receptors (e.g. B cell
receptor; BCR), etc. Such effector functions generally
require the Fc region to be conbined with a binding
domai n (e. g. an antlbody varlable donaln) and can be

_________ o o o ' g, r
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has at | east one ami no acid substitution conpared to a
native sequence Fc region or to the Fc region of a
w@20020548p0| ypepti de, e.g. from about one to abPCX/IB2665/003181
am no acid substitutions, andijreferably from about 15
one to about five am no acid substitutions in a native
sequence Fc region or in the Fc region of the parent
comperhanp eglivatibe, a THE assayi aptaskesaribed DrGdzesreiSantord ét al., J. Immunol. Methods,
zozfyggk%fnmaybggﬁﬁﬁﬁéd at | east about 80% sequence

a native sequence Fc region and/or wth )
anA Ij@nqt@@qal &6 regiony PPREPESAT atdeﬁ%t, B@sbeffeatgr fugelien pha native sequence Fe region.
Exenfply eefidaloy farictiorst agtudalmigt bifdfg; Semprneat ldd@ermﬂerttycytotoxicity (CDC); Fc

receqtgr%rr}%ngo |P r@é%gé)r{d?ht% @@é‘%{ atg% a’tcﬁggé}%? l ea cy%% ,lﬂown-regulation of

cell sygage receptass 19 &henlltrepos; ﬁ@cﬁ)e@t@esu@eﬂemoyfunﬁ@ﬂ%wterﬁ"y require the Fc
regiod % bé&\SorHSIRLH WET & bidin Gérh@ﬁ’@é/g C&hpéﬁﬂ&ﬁﬁ)tvaﬁﬁilé dm %G@an be assessed

using R Ko et g g Suepidpflse st o BhS:
expresive Bequescept mopn( Fanisipes @ gminpacidrsehudace identical fidhe amino acid

sequgrﬁzlelo?an BelelioR Rithd finafiRd mgﬁaﬂplf@g@% cgﬁn?ﬁ&g 4 §mm@ 48 sequence which
u

dlfferp )ljrgmstg%tfoftaln’]r@%yég nc(eel'leq reglﬂlbgt%gteg I%V F"f @a%fong amoeqﬂﬁ r@odmcatlon yet
retairafat IIGEEmresaffemeUMNasfShssalde slenuagcea?c riegion.i PreterabMDEE variant Fc region

has %?e%%tyongégn% a%@ gg@l{ué%g Ee?q? Y ﬂ?tpgge%ﬁﬂéeeﬂ{ regf?n or t% the Fc region of a
parens pehipepidan P frp|ahee ope o %ﬁétrtsm " G FERRISea Rf@fﬁwag'y from about
one tb BEdE)ivesdrtind\ci€ albstutiofé iner iativd seqlighce G regauthdtir in td1BE fegion of the parent
pcly;é‘gggs g(eh%'vl\é\hérxv iF\E:/) gegwéehem \Iﬁﬁ lﬂ%‘?c—:g’%?l%%%%ﬁ%ﬁeﬁ@%b@ F%Oé’/o sequence identity
with g pgiive ge%@p@SFé'degi{ap @ ' @y‘gh a1 Feyegion phmparerpRAgPgPLigsARnd most preferably at
least f%sc:,@ 98%EeQuents :d@ﬁtﬁpthbewm ore brreeaéuyertueast @ooamm ralf 1tea§t Rbout 96%, at
[ al n r ults
et o Sy e 2By &y e 58 e b ol

ired
cl Apiveed hﬁr@mulan@odhwm@ent Iselt-magiates sytotoxigity ea@dt“dDCGnéefer to a cel-

medi&kd FEéElQ)n |§Q/h9lf1 néﬂ%ﬁecf f@'cktt@l‘MaB %IIS'thH@ %@f%ﬂi&treéeﬂto?s’WcRs) (e.g. natural killer

w0 ZBRCGRuBrR, F BAT PP LIRETFS B GRS SIo8 gL Palyand subseauenty

causs lyrip tob the, tangetchet | ALCE a@qttyemfcaymdécweecfuntareato@n beressasagd waing an in vitro

ADCE Ieégsaggﬂch Ly th%f ddskidd i st ﬁ&érﬁ I\ﬁ)ugﬁsﬁd Béigorf5r8‘2m3§'h eUseful effector cells for

he ecreasin t e
suen 50, DR PYIE BB0 TR RaRe ol Hh B GHR o Avematiey, o
additiasslpCART @ dctivitypit tbermolendé ui:ileterdsumayibe assgbsddiimvive ck.d.,on a animal model
such Q@i‘h%?@sclo\égmntdlyyhgs teﬁmC o8 qf}\?ASt éj3é51692 béeght sound,

or novenent ust er ache ot her
as@%ﬁ?eéth@ff"‘sytf?ﬁf”?ﬁ% is33n qpﬁfﬂaﬁﬂj@r OW@ff"”%b@‘eﬁ‘a@ of fieRiregfinicg! results. For
purpeebi this ghveiitidar bensficial orrsirddiiniey esultsand@Rsbut @re rliited to, one or more
of th% rlc%govﬁriq 4 ln?pgg)eagﬁt&b g@cél%hed Igﬁ% ﬁé g%cg'ng%ﬁ#d‘nﬁ a@rﬂﬂ; Je@g'iayh alleviation of pain
intengjiyyangfotipes aaﬁgcﬁgdewetpmf yequeiRg FRaveasy PfriequTgecer Bergasinggthe quality of life

of theweedliffbring frRdl{rerheat@iet andfdet@aging dEDENSI DtHee nic@ibatidhd @dquired to treat the

headgcrhlég%o? ﬂﬂg/rglh tc1 eerr%\ slo%%e es?n%gr)(tghnls ¥nc}ﬂ§edbuft t%rre hort] In’?uted to, nausea, vomiting,

and Qﬁnhly\(j’wdgﬁlglajt acpﬁnﬁeandmr mqverpjelanqu’r(glustﬁr @e@daqae other associated symptoms
mcludéu B@ttdr@ﬁbt |IH\Q€@@%@“IHJ GrREMR Nk kHRCdydsli REbssil@ tea®X RARYE Rhinorrhea or

crea ng tine to next episodic attack in
“asa'éﬁng%k%g 87 46T BES | B2006/ 003181 18 i ndi vi dual ) .
As"Regudingdieciginog’'dof gadahites mearisi dnly efl radacing eevarity (which can include reducing
need'fBrdedlgruéh&an (&g ¥xdo§‘ure Q) TBth & drb%‘be bﬁd/ér%@@ﬁﬁ@ gEr%rally used for this

atnent, and, as suc fo

°°“d'F'%d'&‘?“f?@“gr Rl Demels: SEOHQQBaSHErP%E%{ﬂ“'Phd‘Pr R f°r migraine), duration,
and/ar efeeatcg (adnding, Sfbreexanglet lelaging ior CEFRRsiag ttiagoioi 8xt episodic attack in an

anti body based on a reasonabl e expectation that such

~adm nistration may |likely cause such a reduction in

incidence in that particular individual. 5

"Amel i orating” headache or one or nore synptons of

headache means a Iessenlng or |nprovenent of one or

o o T o o - o o o o
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* compogieN e ah AMEHA Saifigt i eereecE! &

As used therein, "delaying" the devel opnent of
headache neans to defer, hinder, slow retard,
w@@bios48a®e, and/ or post pone progressi on of thepPdi/B2as@03181
This delay can be of varying.igengths of tine, 15
dependi ng on the history of the disease and/or
i ndividuals being treated. As is evident to one
indivislal). | Aads UﬁddréeraJytthosaslslleﬁﬁm the @rt individiglsgnayf vanyain terale lotitheir response to
treatr(ﬁ@rg}i arllcg gl %gtfor &aﬁgl@gsﬁftﬂ&?}é ghé?rﬁg m% QeJcQ% hgéb%che in an individual”

reflegis @@ralpﬁ’@}mg e pet&R Pt q%ga(\égmgeqngWy t@é‘%ﬁb‘l”bﬁ ﬁ%qqpna@{e §¥Rgctation that such
admiSi¥tNibn Mal Skedy daa$d¥eh & Feallictioh @ChG@Mceinaka baridulay inafvidual.

?g\clﬁelqurag% tehe(ead%%np rocrnrr11eI %r a}Po% Vs?lmﬁ o'ms oif hg cr?en%gﬁs a lessening or
mprmamnthjrqnamemqq)symmton@s@fﬁ@adme ragtcpmgareq;m;not administering ‘an anti-CGRP

antagfdﬁ|§p§¥*\'tlbt§d§/n SAREIRrating als FHth&ééé ShoRSHRbr %u@tlop M d?d?étlon of a symptom.
S C can

cubs sestneringSortalndhastbae" i i BdblaiS SRR R YRl or duraton of
one msmre symptbinalof nsadadhe ot frequensy efrmgadache atacksig an individual (as compared to
the Ié?/"ep&rfcﬁé ?réélﬁ‘ueﬁ)c IEJF %xéjﬁﬁé’ ked, uratx@?EﬁéeQWWhegé pAR A6 Rncy of attacks is

be det ect ab r iIssessed  usi dard
U Y LB AT 602 hed P R P POB G Sk 1 Uiyl 3s comparec
to thelleves befprearebtn@inso refers to progression that may be
ung\ghg&t fﬂQ eﬁ'] o%%?nng Utﬁé’gé\/eelo‘aﬁne tmf%eé&\éﬁﬂtﬂeg&oo defer, hinder, slow, retard,

devel opnent or progress] on re ers I cCa .
stabifizg, pRYCrFostpgng ﬁ@g@m ofnthe dispaspe| H}ﬁ@ﬁ'?y Campe Qg@ymg lengths of time,
depefiifigibr GRlfistory @CME HRBASE, analﬁdlnﬂmaﬁls befSy b, hari€ievident to one skilled in

the artozpétﬁr{menp r sxgn#ga%lt‘ Eél%ﬁc%ﬁ in %ﬁecl? %ﬁ%}%ﬁggs [!)IQ\?JHHCQ‘Ie% t@%{'tﬁé |ﬁl(]1|v1dual does not

recurr

deve@e@agﬂ@ch%ﬁe 9 anigraipe) Vemethestihat” d%wswqyglopram’mbfbﬁ aymrej@m is a method that

reduéagq&rmmtyt d)fC@éveloﬁiﬁ?gT'ﬂ@Séyﬁﬂp% ||rSaad\/eanralﬁélfaﬁd/6ﬂ &Jamcdsoextent of the
benef,

symp %s lnb% aven élrngl faanbe w(l}%% Ic?ng%ar? Eup?t Usjn ﬁ gp rth%ghy%{cﬁ dofnparisons are
typicgliy drsesnelinicsl siadies gysiog a statistiesin Q'Q*Elf'@mrﬂUQwer 9f shiedtd. ng
th‘be%&M&ﬁérft’y or OprogEssit ay Md&dﬁ@ Refretnital nﬁa'ﬂ@estatlons and/or ensuing

prog rﬁaﬁaoawf?eeaﬁ'i'sn@gﬁfrg DB TRoRGRA gt desdtots fRrbbe 1 el s aershusing standerd
clinicalriechniqties aserdill b@vipatheaito Hiowaler, pleesiaimegpedsqretessdn praggession that may be
unde@d{abl@g FOEY RSP Gﬁﬂl% iREntoR QevabHede 6+ prédiEssliol S4r&R &d4hk Biological course of

benefici al desired results include clinica
the &yBEaME eelRPRETY BELRAR RSB, "THIEHS! S ONSEr o4 ied horoin "onset or
“occurmead eﬁmpdaﬂhe iremdaschitel abdehard/or sevdrreleer easi ng one or
”Dﬁ\?u%\(é)l'mk 2‘?%&& E&ggé roﬁ)rgffe ﬁé‘g% &Gfu@c&ﬁ%% or pharmaceutical

hi st i cal vioral), 1nclud I Ng
yeamdﬁ%qug@ lf;o&prophylactlc use, beneficial

or dd%haﬂfﬁsylﬁwmclpdia‘:‘%ﬂltsl $1gh derdlimfhatieyv el @puat thefrisk hiessening the severity, or
delayﬂ'{? ﬁggl%et 'oF&]re %%?.Jﬂégggglncﬁréggﬁlgéhgﬁ%apf‘usi!oloéﬁ?l%ﬁ‘ldlaF @e%g\%?ral symptoms of the

discage.rfe complgaions Resigtereadiate RAEhalag opkREgROtYARE PigPenting during development of the

dlseaEélhﬁﬁrC’mé@p&ftlf: Qsd, b@iﬁeﬂ&BIQir fd@éweﬂ’ﬁé@uﬁ@tnbl@db clﬁ\l&ﬂl/r%ults such as reducing pain
1 he i sease of

mtenﬂﬁ &X?t%og c%rl?re%LP ea iact (%tacla 8 Jecreasind gne or ng) ﬁe seygr%,p%ms resulting from

headaghee(bipghgrmitalt hlatpbﬁipﬁj anFW@f bphﬁvm%)esnd}fdmg hitss corpplieatiohgnd intermediate

pathc%@caﬁﬁlfeﬂ@tty ééepréiééﬁﬁ\ﬁ;edlﬁﬁ Gé\#éﬂ)pnﬁﬁ’ﬁmqwgltseéééfmcreasmg the quality of life of
n Su

those[J %Srllﬂgl YN higlss?sgnﬂ%ﬂeggw E\ éi?)s? P fi%heﬁ gl?{;hic%tlom Eegt’"f:ﬁgr{? ttreat the disease,
enhaecplmgqe‘fectjmfraagihbrymgjlcatlwd|andyort digjayingsheé progmeskiorsefdioeldisense o patients. An
effecﬁ;s}e' d&bgg%l caﬁ ‘B@ta@PﬁFmsteVga ik QR érorﬁé@%%ml:’gréﬁoﬁgoeg/ RBL&Lof this invention, an

ective dosa oun

eﬁecﬁbﬁ‘?ﬂ"ﬁ%@@&F'i“&a‘?""!?B?ﬁS‘o%’%J"?@WCﬁL&'ﬁa'68"‘ nﬁaant?énoaebrﬁug%at to accomplish
prophytacticartheragutiomeatvhéri eittro tireetly o indjrecityo Misdsi noerstdod in the clinical context,

pharmaceuti cal composition. Thus, an "effective

dosage” may be considered in the context of

adm ni stering one or nore therapeutic agents, and a

single agent nmay be considered to be given in an

effectlve anDunt if, in conjunction with one or nore

e = I L T o I R o - o -
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As used herein, "expression control sequence" neans a

nucl ei ¢ acid sequence that directs transcription of a
woe@resasoaci d. An expression control sequence PERIB2806003181

pronoter, such as a constitutigre 15 or an inducible

pronoter, or an enhancer. The expression contro

sequence is operably linked to the nucleic acid
an effestivecivsaget @ alrieud, camsand, e gharmsceuiet cdnegpoesition may or may not be achieved in
conjuneﬁﬁrm%%wepa]ub Yoo ﬂ@gﬁ"%{jgpbr%rrﬁécreﬁﬁc%f confHosition. dThus ?R/ “effective dosage”

rmaceut | cal ~'acc exci pl ent I nc
may ,l?ﬁtcgr,qudgredvm |”'€ﬁ1°°n€ﬁ’fb?fp%’6"ﬂﬁfﬁt‘?f@l Oﬂgf’hmﬁﬁ“ %@?P%C agents, ‘and a single agent
may b géreidie@tto babivenn dhheffedting acling Mtin tanjureti@i with one or more other agents, a

cesi G010 £3) nAGH dhlerend 15 nonfeact ve with the
Stem Exanpl es include, but are not

20An] lrﬁl\ﬂ@@ﬂ rba "%lﬁ})ﬁdofs & mamragl afela PEETsARY Aleaan. | Mammals also include, but

are rofllfile@ foSfaﬁH @hrmae @oﬂ'éﬁu&i@l@.aée@s bmﬁétesr ﬂdrsés’ikibg’becéw'nﬁi&é &M rats.
such

vatt ohef Boss "GRelatoiior Qe THPEFL AR S Riigo. and preferaly
exprésging, Qe opsole gane(sapesadaersb(spofrinteresitin athosircelir Examples of vectors include,

but d?él ASIARREE tdP Yirdl &8s SRl ‘E)l\ﬁrorrFf:N;F@)LpéérsQrog r@sct&@' ﬂ)lé’s@md cosmid or phage
S

Siti risi [ ed
v R b ot b R ML (R0 PRfeP B paras, DNA or RNA
exprdlsion V@tanmers:aﬂmtatm#m tneisoroed, arsteedaio eskaryb8t belle,diuth asnproducer cells.
CeRORELy h@rgm' "%Fegs@rpbﬁﬂtr%m&ﬂe&@“ megﬁ’sgta%cle@aem 28quence that directs

1990; and Remin Science and Practice o
transmrp‘gpw&,nuggp@cgd An ,@éereswkﬂoptéql] eeggencg(yg@})e a-pﬁgno(t%r ?HCh as a constitutive
or an' kBucihle prematee br lEdradhancet. S Thené@redsion tanttobe@juetic@ it ldperably linked to the

t .f ciation of an antibody to an
nUCler C?d S%Q&%I‘T%% t)e tr%sﬁégc? ", as used herein, is intended o
oA? é?eéirhetr .t "Alearageaticaliy 3ecqpiable GRMIEN £§ oRNAEPICEHICEF acgpptable excipient
inclumtéwgﬁbtelrfar @hich, heneandohib@EY MitR tah GRtveCiagiatient, alfiks The ingredient to retain
eioro%igaa :glftivggerbdng oneoagtll\Jaet @1'[1’:9% % Ibietc{ ni{:n%nu?]g %y}étgmr %ﬁ(aer%ples mcln e, but are not
limiteglrip,j &tychf -t stepeand iphareeeaiticab Ramiag suefeds Bathebphate busferedragline solution,

water, \éﬁ‘ﬁl@lﬂ@i Qch SY BIWaRT emiiSion, Bhe Oé}@ds tyPed &‘fv%"ttlnb%gents Preferred diluents for
n .and

aerosgf%r PRISN %lreﬁ ﬁgr{ugla{reeugn areeoéraaozvﬁ% be@ejggsaége ol réalrrgrfxl ';@8%) salllne Compositions
comprisingytshelr g;arneﬂe,oaref ﬂou@ﬂ@tﬁg b(/ ovelihgtownf ¢cmrg¢n§rgr)al rogithaefls (see, for example,

Remllmr;t?lﬁ’%] gﬁelirm:aéti&%mgglggc;e%\e/’% égdrltgﬁ u)é gt?%hgrﬁr% emgckqiﬁﬁirﬂ'%r@b Easton, PA,
1000, el ot Vs SHreS S B BieE SPiihach Bogn &bt bisying, 2000,

I nTher teanh |"la,," ahemdohmgml Iahrtberydedijcsfelfmdb ltr[erlrateAsom@eﬂfor association of an

antlb?:ﬁ/rtghﬁ]antlba‘ﬁ terms "flushing”, "hot flush" and hot
are art-recognj zed terrrs that refer

epl Bol@in: i 's B H58h BereinnisiyeRAet dfrisr4e ly}eerafey?ﬂnétgpq fgr dissociation of an
antibedyri®hshe agibady/amtiganctdewleski n | ushi ng, usual |y

ac hed Lr.atj ' ' o - v

SoRABERGS RaRTEIRhLF LA P Sb Ui Ryl apston corsnt ot an
antibpyApHIAN; Y%}t r eat i ng vasonot or synptons In one

aspesad fididn, Ay adtl BAsoni@Vdyrhe®ma BBhteRRdftorefer @AtdndBions related to

vaso??latlcf?rra%ﬁ %@Qfdg %u%re kgﬁiﬁﬁteé) ga aQ% %?? ﬁ a%%yrg% othseré(f rrwo?fﬁrshmg (or hot

ral ne
flasheshcriold; ftagkgs, c@ﬂmla,sslw@ qﬁiwbancsq, @rqoﬁgilaowersr rr@tablhmu QKCeRgE perspiration,

mght@ﬂezﬁé ueediesss, eﬂ@mncﬂﬁe AR, @rugémg(iﬁa%r ARt mgmrureguxatory dysfunct|on

R es
A4 e, BELIRSPLAR, S A R RO s it ot

to anamodlg resturbryice dro hedyotempergiurer picatly regnsisting iofl @ ravedesi skinoitushing, usually
accofdSAn¥ib) YelsRrutiSey @ apjE®Nt or progression of at |east

one vasSonotor synptom such as headache (e.g.

m grai ne) or hot flushes, in an individual conpr|S|ng

adm nistering to the individual an effective anmount

of an anti-CGRP antagoni st antibody. 10 In another

aspect, the invention provides nethods for

anel i orating, controlling, reducing incidence of, or

del ayi ng the devel opnent or progression of headache

(e.g., nrgralne) |n an |nd|V|duaI conpr|3|ng

- . N a Y L o Y
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Such additional agents include, but are not limted
to, 5-HT agonists and NSAI Ds. For exanple, 15 the
wa@eiorodmyo and the at | east one additi onal agenPCT/EBROEF003181

conconmtantly adm nistered, iaee., they can be given
in close enough tenporal proximty to allow their
i ndi vi dual therapeutic effects to overlap. For

A. Methadrfbepreventingeantraating @asohotdl syagpiemsst  or  NSAI D
admc{ﬂg%éﬁé’cﬁ d |Hvéﬁﬁc5}p[5r8\ﬂr§és %cgdqfo@f?ea{ﬁﬂé br &SRR tn?dqat | 2R0AYhe vasomotor

ficient to reduce the frequency
SYMARER $Hehes eadaghede Bn Mideing or §°tJWS*Eﬁsok9L?é‘e”q“\6‘P+&éF°"|‘Pé‘§W Agministering to
the irefividusiamyeffeetvp afr@dnttod ait Beti-@ERP ahtagdarist Bstibodf orgiolybestidendsrived from the
antiboé these agents in the absence of the other. This 20
Yocedur e may be used to treat headaches falling into
anip efother \dsgecty Hei BYsntion peavides és Melep uial sgeliarptipgaicerdrolling, reducing

incid¥Mck I, OF defajiRPthe RVEIGMENE Bi &b@&sﬁbnﬂ‘jf @E @bﬁ&meﬁ)abtﬁﬁc%r 'symptom, such as

ch
resopGR 5 G T R A R B b SRORRER e e indvioal o
effectimedimoaht of emahttCGRE aftsganist anibodyf ect i on or i ncreased

pr ﬁ%ﬁ%&' elsBecIt hﬁe rﬁb’éﬁ ibn ﬁ&ﬁdés%e?noﬁélfﬁpéaﬁeho?ﬁhé’ r(‘:loﬁ?trollmg, reducing incidence
par ox he ani a; msc e

o, of SR AN YA CRIPEH O PREFBEO pAIESIREG 350 RBARIARS fpan individual comprising
admiaistsrg)i tattiesdindivitiinal an refiective soolné bf aman*te@CBIalmaaﬂagmst @antibedy in combination
with 21%@%@%85\%@?&%&' L@Eﬁﬂ‘ometarhgt Flén nistration of a

tance or It ache associ ated w
nosleBRdditional peRnisdRglysis: byl @rrict W@'tegsfe oritheeenisi #19 '\ASA'DS For example,
the amiﬁoa&)@hd theCHt SRBI0&TE; adbitieeih edeat essictatanitantt Adrainistered, i.e., they can be

glvensfn c?c!’sgeé’noﬁe {eﬁn%or%r ﬁﬂ%ﬁlﬂ* ton?lﬁlﬁl thgyﬁﬁwidﬁg\rtﬁeraﬁlé:ﬂrﬁ@ effects to overlap. For

nuses aclal oOor Cra
examptes te@mownt of §rHirAganistas INSAIR RdmInistared imesmination i gseani-CGRP antibody
shouﬂ% éﬁlﬁ@kﬁﬁtb&@&dcatth@ﬁedﬂahdy of he&aenes keldpb& th paliehth@r plotiuce longer lasting

effi icacy, ForB%areqathF a?é)rgl lgt.rﬁ% n ogﬂth?rp cp lr’jklxsegslt % gn s(s: %%E %H&* gf the other. This
procagiutetmayrbeaised u@mmaqhbawng F@ranméwlde Varqineficigsprsdpeluding: migraine

with SBMthB& a@?ﬁ“h@ﬂnfh chﬁ#gHaiﬂe @s@%@&ﬁcrﬁésomg@lﬂimb nBurligiat €nronic headaches;
ar.en

o3 A e o oS P o0 B ES T g thn or esse
pressulEoint tHE0Gkuiigdust ttdh aalhumer); 30ronig  pardxygmgle hemiariahig; miscellaneous headache

unas?cfc%1 e%r \Knﬁ\d a as‘ﬂgctuﬁéh f@8ion; Q%Heﬂ:'hé ta@ﬁc%%té@la\ﬁnﬁﬂﬁ Q{oﬁ-lvbébulaF h\@racramal disorder:
dosa ese

4 e S NI
noncephialics hfdchiat, Hebdacharassapfatddnwited rhetabdic misotdec Lheadache associated with a
disor@&o é‘ﬁugtcre%un'f Qhci@e @a% tnb%J Elﬁﬁggg oEbh Wﬁ&dti‘? Br Sth& &R or cranial structure;

or exa e, celecoxi dm nistered In
Cram%lrﬁle%{ﬁﬁ@ﬁ,taHSmeNBé”t‘W%16 aﬁ@@éﬁwﬁ@aml n anot her
aspeseé skilldaen the\aemili mbmtouetdremdmipl'wdae Horage amounts for particular agents

to begngA 1‘1 %tﬁlt.: b%gn with Qllg 59(, &éﬁlg antrbgév" CF'OP gxa{ | %ﬁptarﬁwaay %administered in

prog reSS
a dogage é’ﬁmlaﬁ%@r‘t\ﬂ Qj‘utﬁlabe%rﬁ% ,ngr ﬁ@h%‘&‘f’m‘ﬂ ered P?fgpﬁr@“erﬁ'wethe typical dosage of
sumdtripeHnVik diaal ab%Ut 24 foeéHouwﬁ)O&ﬁ@wmﬁ apdut &0 rﬂglbeln@@i%rally preferred and, when

.ant agoni s bod .nati t
o et
acco@geftmmeftmdsmt@aarﬂng tmfo@rt 5P deh éey Boehtiiger for @nearticular patient or for a
partiiGe Borfbihdl®h Wetapyb Uturthére fod @karhdidl ceREoxiPmay BE RERIMRstdAstSAthn amount of

bet""‘fﬁ“%@g?gh@m i ncl'udi ng estrogens and/ or some

9Wth respect to all methods described
heneinptheraspent dcievantorepioideS@RENcds foa gmeliosatinguspnitsdind ggducing incidence

of, oradefe?mg &Hecdevggprﬁé?ﬁgpﬁrbére&fbﬁ of RSTRLAHRL r]garplﬂgvx@lﬁal BB RisAb admmlstermg to
M g il A

accept abl e exci pients including buffers, which are
wel | known in the art. The present invention can be
used al one or in conbination with other conventiona
net hods of treatnent. The anti-CGRP ant agoni st

anti body can be adm nistered to an individual via any
SU|tabIe route It should be apparent to a person

' g, I e " o o o o
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15 intravenous adm nistration, or |ocalized.
Commercially avail abl e nebulizers for liquid
wo ooomob409 ons, including jet nebulizers and uPCT/ERON/(®3181
nebul i zers are useful for admaistration. Liquid
formul ati ons can be directly nebulized and
| yophi li zed powder can be nebulized after
additionelcagastt Yselut fop treatinpthet fiushpsy eBych agditipnateggnts laludeydwt 3t not limited to,

hormofEbidaa tatmdits b@cwﬁrge%@égea@gww bcﬁt@e ﬁoéésu@sr ocar bon

;W|%?ﬁ%}e+t?% glﬁmgthadsﬁqser&ag Bs das e ert]eé'%e FnanéﬁfeGR%h}agoﬁest ?ﬁctlbodles also

includ@ torapakitierSGRAprETtgame oF mbreaaﬁthebe)et;ﬁntss Thele eMmppsitiasd may durther comprise
su1tab%xex%| %%Cé»{ch Casoﬁharrhét:‘e biRdadcesable @%ublé!lﬁé Ynctu%ﬁ'@ rHuﬂé@Swhlch are well

pecific or t |
o 260 preus SR e e e P oS B R l comventons
metho@é ofttfeetn@At i - CGRP ant agoni st anti body or |ocal delivery

C%ﬁ%ghteééRP ghtg&ms?%rtl‘o&@%%h s a&rﬁ\hlgt%te‘artoc' an RBivia 4 VBlah Bkable route. It

tic grafts
shoulckpappereRtite Perpepalied rimarting os eia@ﬁ'@e describgikgrein ére not ntended to be

llmltmg Lo t@rbbalmsﬁetﬁ@‘bf &@&ectﬁthh@s speabld | Acoomiimglyeinssontl éeisddiments, the anti-

CGRF}PE@%:J@IE af&tﬁ:o?\)b is 9%? élaégegz aa‘trtd&@tijal éﬁ%ﬁv?&ﬁ Wlfhl\%ownprgathods such as

intravéhio@B BB BBtratigar egusas er balisapi Gncopinuays Hisionceyrp a period of time, by
mtram@&:tu%‘é!%r‘aﬁént&téhﬂ *ﬁﬁé’déré’ﬂ?dépfﬁﬁ sibedarfeats, ataiamticalar, albliagually, mtrasynovial,

via lﬂﬁ\ﬁfy’ﬂlﬁl’é 'Qtfﬁ%iegglsf)@l aheﬁe@g? or t?]mcgg @?etsag‘g\&am str’éat%h pa?\dye systemic, e.g.,
intravenotis =@@RBtrativhago icglizeant Coorgread a‘@llpﬁgrqﬂ;@lggq& fenllipyid formulations,

mcludfh%fe@ﬂéb@@eﬂ% SNGUREE ndPRlzeReard Dseff R b@HﬁlsfrétfoP(U LAt @sulations can be

Phar naceut | cal | y .acceptabl e nts ar
ooty FRPUER ST NQRERE PO 9 PRI 50 STIOEY Ao Aol ant-CORP
antagdréet iahtibbayt eanamenisslized usiog acﬁlﬂoracqﬂtmrfmtah@gar@m fngtered dose inhaler, or
mhaleﬁfag g%%r,%e%%%dgpr exanpl e, an excipient can

nsi st enc or act as di | uent . o o
Su"l‘ toa@”e@bégh@p@t, @At iy da@tagcmlst ‘,ﬁngboﬁétls |3dministered via site-specific or
targetéd REdI bélwem GeonGiquUEsS Exavaples ofgitanckciiont taigeied hapabdpdivers fechniques include
vanoug n'{gélantgsb?e de ég{%u&gs SRAD %fﬂt ('JéﬁP aﬁtQ E?éht@hém l&ﬂﬁc@h%ry catheters such

penetrati on en ancers. pi ent

as infyn ca o raRInGHAIBESAFSIET parfefRegieatigig SVHES‘ﬁtbCaﬂféﬁi Sligntiial wraps,
shuntéjértégstéjﬁé ér\bﬁfeylnﬁiiafﬁta‘b%tdeﬁneési; bitdl dpetRbarigts) Hirect misciBioy, emdirect application.

= S8 o) Pkl o VIRBRREN ALY Plen o7 giBESa o) <11 10

are
f Mariedsafprelations efdami aﬁtlﬁﬁ%& PPt ﬁrﬁube@t gy, b wsegl for administration. In

some! BhbGIRRINtst QH@aénltléCGRmtarn@é@rﬂéluﬁﬂtModyS w29 Ub@%ﬁﬁtﬁét@ted neat. In some

i ntranmu co |
AEH g R R N T Y
various fi@tnulations a PhareacaRiicale acosptellé gxdiniants agj@mq\/\@g@tt@@rtuqqdcﬁﬁe relatively inert

subst%ﬂgs tHae Ifércrl:h%% admﬁstfé%ﬂ bpwpﬁémﬂgﬁ@g&%lly' SEHcHRNsubstafica. For example, an

excnplﬁrglcgn gl Ve Qfm gh@nelﬁﬁﬁsletarlﬁ# asae] G'WFH u?%ge e)icmfgfs Include but are not limited
to stabithigcagenta) wétingyand \WBWRTOTY em&o&lﬁcﬁ/mmwﬁ@@amsgncap%@tmg agents,

buﬁer@naﬁdﬂsklg nett{}é’tigh 'éhﬂgﬁloersan é%@lpl@lqg‘ N SEErRAHRURBNANN parenteral and

I ncl udi n nj ection
nonpqrentergjr%qg Qegye@épqefet fori f“a@%ﬂ )ﬂn §88’&ﬁ?t8§§1%6%%'i3§/?f Pharmacy 20th Ed.
Mack Poblisgingi@ood)ar |y, etc.). Anti- CERP anti bodi es can al so

bqn as%ﬁi n&%@ rr?e(ht tﬁeéenggén%t LN fogrﬁﬁlatggsf%tiﬁgnst}%oﬁ' injection (e.g.,

mtraparﬁ@nebh'dln@éven%’w ﬁlﬂttCPtéPe%‘a'h dnt@mtecwgaﬁe) cAGFoRinglpihgse agents can be
combiBd tﬂﬁ‘l tﬁ@hadebtﬁ;a%d&@@ﬁ:l@fletﬁdms spéteseeﬁhne Rirgjet's soiytioa, dextrose solution,

] g

and t‘?/g 'gﬁetpgﬁ b|¥r o}s% g%lmgggte (gs%ktgm %8@ r%gét‘ttgh,w&gdeg%nd on the particular
IndIVldngmgthatbmgtl@@ua‘rgﬂwglc@mlsﬁﬁwe dependi ng on the factors

menti oned above. For exanple, dosage of about 1

ng/ kg, about 2.5 ng/ kg, about 5 ng/kg, about, 10

ng/ kg, and about 25 ngy/ kg may be used. For repeated

adm ni strations over several days or |onger, depending

on . the condltlon the treatnent |s sustained until a

o o o s

N o
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15 The progress of this therapy is easily nonitored by
conventi onal techni ques and assays. The dosi ng
wOo e@7/e1304 | ncl udi ng the CGRP ant agoni st (s) useRPQT/TER2006/003181
vary over tine. For the purpose of the present
i nvention, the appropriate dosage of an anti-CCRP
antagoni st antibody wll depend on the anti-CGRP
anhaganCSRP amtihdag dyin b radedigeosi tdirgnanyt dudatee fiethod, including by injection

(e.g. (?iﬁpalpg%gr%all)é m‘?ragé/rt&ﬁshé?sﬂgcu?a\?\%gfsht Mtr%ué&ﬁl@@i”'%&e) (A?mg')GRP antibodies can

also &g @fimun§teé€rcbwa fighelaiore A8 rriepebed bergin. tﬁ@?eﬁ#éuior gdministration of anti-CGRP
antibBdsD S Btial @ﬁ&&ét@ﬂ&a@@&iﬂéﬁboﬁthﬁmmlﬁd Ilﬂfﬁtheé‘puﬁﬂotsélbﬂﬂé present invention, a

wpicgBpiiads il B RoRBrad G ARl P38 A8 i Bhd YL o Fmena to 20

mg/kgid 100ampiordr snase, danerulmguon @@f&ﬁct@rﬁm@mﬁeéﬁbw&nﬁpb@wple dosage of about
1 mgAt bﬁou@Z@%@Q@ e\b%utr @ﬂfgh@daﬁoﬁlﬁﬁo G MRS abdie 28 @sd/kEday be used. For

o o ) o EALeROh SE T SUET ESUESE B et &
sustdiret funtili & edesigeinauppldsyiomiof Isyramiorms iobeire ot aintilheifficient therapeutic levels are

aChlqué ?r% @gé}ﬂﬁlé QE rucd Bﬁn AR Wdos': r%rreﬁﬁf\@%&ﬁpnses adm|n|ster|ng an initial

dose ] GbRi? DU TUoWEH i oe BATIRP S550 P! B § TR the antCaRP
antibedyt orfoldives by aaintehanteaidsé of gpowliongkdalefy-dilier eveef. Hidvever, other dosage
regm’%% H%gg% ?E{?Lﬂ Je%en eé’netné Pgtl’éﬁw @@hér%%(ku%ﬁ# H&a?ttﬂa@%%ﬁjactatloner wishes

e SYS eguenc
to acglgyﬁ nF@thamplgnlnme@nboglgleéqs nqqu@a f@ﬁﬁorﬁdcf"ﬂfstt”&ﬁ g\yegk is contemplated.

The brogreSOHITRIE tifradynieleaglly, madisted By geriventainblytectmitfuesiaid assays. The dosing

s ase r suppre55|on
mgm?ﬂ@P%WP &@%CgraFF%ﬂmﬁﬁ /%ggﬁQFO&yggghﬁadache
i Gardhe eIrposB0o Al eresei!iWeNen, e PRIORRRE dosegs 9halnt-CORP antagonis
Forah FAh tiinpention, t iale d ,951 {-CGRP antagonist

antleSd%II \/ﬂl"ﬁt eﬁ@BWJe%h-@@(P‘Hnta@Bﬁlét a@ﬁ%@y ?d?tcalﬁﬁ?sllt@hs thereof) employed, the type
all O ar.mu

and GRe A ERTRENE [y ST e s WibHoF e AeBh s bRk for proventive

or thérapeutirepuaprases, Irevione thereby diienstient's ghm;aglygon‘[y@nd gasponse to the agent, and the
dlscré}mw o @@Bteﬂ&hé‘%ﬂﬂlﬁn aWdlcQFBﬂhhe Yl wieshiRbiBe8n anti-CGRP antagonist

G e S gL M D5 B LSSl PR con vy v

coursarf frdztdsnt. | ndi vi dual s are given increnental dosages of

an?rﬁﬂﬁéaﬂ %@eé%r@gﬁﬂh st th%rNaff P@d@énergﬂl it §§§r§but@t§ the determination of the

i cac an anti onlst anti bo dg
dosagerdiFORISAMBI. PHBOHPS B re GBI RS Rman une system, such as
humah@edl antbbdied brofollyoiunain satiiddic€GRE Entsaed to potong hbli-fe df/the mntibody and to

preve%: &8 ﬂ%‘aﬁ P(\—%% Qttécngd Waﬁwg (Hgst’B r}nﬁ'\tli}% @ét%ﬁ]e qire%'eﬂ&ed?tahlﬂﬂlstratlon may be

Intermt
determﬁmn@ 2diypie oyepreth? é@l'lrﬁq @hwe@pbwgﬂ%pg@q@% gut not necessarily, based on
treatr@ darid/@N suphhtiber akdne  pmelpagien Ofndidie dalahi ofi ditddathieorfe.g., migraine).

Alterﬁ L her atgﬁué ant@[loJ%r r%[%g%@ ?o?r%ul&fon%%g aﬂﬁ E%ﬁPf %ﬁéag{%igt ant]Podies may be

Iac I oner mnts
appregviatan Y icCEi M WAtcaR 87 GRvican ol m&ymaﬁb}stwdé@g@@ﬁr%moym ighe art.
Cofﬁt bAtU @HBo MBI, AoseS abreeh ephtiRRIRFO Gn@foriidt NEhtiBddyNBYy R determined

empi s alp?fgfﬁlggx Is %?%E%glg%gl%g(gg E@ﬁorQndé% agmlms{ratrongg & %ntanyeGRP antagonist
antiboiyv dhdiyiiiusty dre giva finsrefreentyl dosavegrcianenti- Q%Poaréagcvd@? anigody. To assess

effi ca@? B@n%nﬁ‘-@@R@fén?argomgjcléhh%gy, AN GhaREbESsthe BES88 Sarnddedoliowed.
eve

neAtRRHEonar A AEiS BTPsen Bk FR-Es ash v o Reagin the present

invendibrt ean lsenyondiets of iifkernittento deieuding, ifreexamplee apkmcthe redpient's physiological
condﬁ&‘\‘%h%{ﬁgpmenﬁ%o%e dﬂﬁ@a&rﬁﬁ‘i@tréﬁ@ﬁ |safF1H5ap&%%r%pﬁ9lQ&IcS§nd other factors

owp osilgg MRGABESTE h RSEATS{PARRGY o gl CORE ol Baiyst pripady may be essentily
contiflicli§ eviee At presafectast rperiandfi tirB@ERPhag Medg @rsesds ofapadddatbye, cegn, either before,
be present. Cenerally, those anti-CGRP ant agoni st
anti bodi es may have conplenentary activities that do
not adversely affect each other. An ant agoni st
anti-CGRP anti body can al so be used in conjunction
wi th ot her CGRP antagonlsts or CGRP receptor

e o o o o o o o
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15 present invention are prepared for storage by
m xi ng an anti body having the desired degree of purity
wowRahn/o548pt | onal pharnmaceuti cal ly accept abl e carPeT/882806/003181
exci pients or stabilizers (Reggngton, The Science and
Practice of Pharmacy 20th Ed. Mack Publishing (2000)),
in the formof Iyophilized formulations or aqueous
during odrsiterodeselopiog berdatiec(egamrigreing), befare| guriap; Issforeand after; during and after;

befor%tag@&.llrfn q{r%eﬂfeedﬁmgt%' fterto‘%vél&)‘ﬁ‘lgﬁ'legﬁgcﬁe akdrhi ngtrﬁgﬁ?%ﬁfé before, during

centration may conprise bu
and/es Gty 2Ry eymbidshde @ve 'i‘ﬁett‘? QQaQaChﬁnd ot her organi c acids;
20Inssdhrke enwotimeas, BOdithtm ab laol-CORP amtigbmti sA@id$ may be present. At least

one, (ap?ea dmg afrjl %& dtg o %tclegit %]F bﬁelgggt cﬁOé '&ﬁ‘ferepl{ r ‘?{c}fgt htY (BBRP antagonist

antlbﬁ@x%ﬁélemﬁ?ﬁeuh @hmqsalwéoseo%ﬁz@éﬁ oﬁnt@ﬁ?P@hﬁmﬁ\bP@@s may have complementary
activile B&tdo at éﬁ%ﬁ‘s@ﬂy%ﬁédﬂ QachidiRNOAR aﬁlldédhﬁst Qrﬁtl bere )éhtubody can also be used in

conj%gpg%th otheé ?té&fp %ntagoplgé SF gk’i&g receé) yo(g la %@%ﬁ%l Eorpgcample one or more of

the f@lowing COREI gntagnnistarmey 6s osed; ah enti-sankealeaule Weac@ldtto ¢n @8BP (including an
anti-def&mABQE dlrlagted [oeashﬁlé?c%)cldféﬁéddplﬁ @GF@E}San CREF@&* ﬁnhfﬁﬁory &3#5Jdund, an CGRP

sruchi PEA Fi oI oo, R gise ot 3 CIER (FOPG] BB GRRP, and an ant

CGRanmeaeptoasantithsdys UarhardisCGRR entagonisgdniibedy aae ,alsadpased)inroenjunction with other
ageng tf5dt 5&%@{% héﬂcg'aﬂ%@r%og&fem'eb(ﬁﬁ%ﬁecﬁ@ﬁ&%%?ﬂ%@@g%ﬁ’ss

i sacchari e er carb drates 1| ncl 4
gl TREGRFELIC TOHRBIES OB theqeiiGITR MERRs (niikpduded & agserance wih the
preséxs infaliéy ar&lm%&adsu@tbr@ by Ui KiggSan aniedyi Hadihg tHerdelisddaiggree of purity with

optiog%l &hgﬁ]{ag%%@%"y 5’0@ ?Jlé) Egprl 9 %H%F\Erorl s?ébﬁlﬁgrléc(ﬂeﬁ@)%tgg) The Science and
Practigg @f Bl?armaﬁyﬁmﬂb&q ag@?qt@@ﬂrgﬁggoogula thedermmafipyeRriinged formulations or aqueous
solutBheURmeQSB-IM c@l‘rle&ob)(@dléh‘ﬁ %ﬂ&a@hz}éﬁ‘soére(rBﬁ@)uc t@Ebclpieﬁ@Séﬁﬂmdosages and

conc%rﬁrgﬁ%\? awpgug;e%F% ag c?( TRllse %merf%ug asP osphak%g c\ﬁra% and other organic acids;

salts gechcas pdigm q:hlqgggt@,tlwlda@ts irdluding Rsertbic m@ |and A@gupmngcpreservatlves (such
as o\e@&ec?@l eh %ﬁmomr&bn@ l%xametﬂbrﬁ@n cHNfab; P&@@ikonium chloride,

A §7
o Hpr 0 L B PEH ) BRHERERe o, PG g ABEE oo prsn
catemolnesarleoldcwbh@@ed Binentar®); aRdnesresdip lowsSn@ddlab B@ight (less than about 10

residf 5tﬂof§/Hép?iEIé§/ dseihel sichPRS QEES Qﬁlﬂmn Eelgtﬁp%rqmn@foﬂun% hydrophilic
reverse hase eV%?0r3t|0n met h

POlY SR B 35 BWVJ%WF lidorig 2N AHS ﬁH‘éﬁ F‘%I?WE’H%IJ?LH@“'”E asparagine, histidine,
argininb,0loe Sysérep| mmsladé%ddser divaxthazrides, and other carbohydrates including glucose,
manrp)gé) %l? E@%}hr@y lcﬁélg Q&h(afg%?‘f?\[:%u Q.Q:ﬁ%%%cro?é' ?nanmltol trehalose or

t hroug I ne pore size to yield
sor! b’!°l ﬁ@kfeﬁ‘?-!%g G\S?LPF?r ﬂﬁ‘é Sbfé‘sﬁsrsé’@“f& BREt @mPlerss ea&:tZPiPé"te'” complexes); and/or
non-ibmgsuefditents sudvaly TRVEEN"H eLERONEIR dr pdlyethylenogipqs (FEESS.

pr ﬁ?c%{)r%g? cgn?glnlﬁ%ﬁFELt?CGms an&ﬁ@rﬁs? %Xtﬁ)tobfgnrre) p?é'aamd(w%ﬂ%ds known in the

ar, Shsfbﬁs&@?@f@?ﬁw ERstain ebdle P btk Apach SeinlJgh &8 g@% 1085) Jfweng, et al., Proc.
Natl Rétldy semtshyfmt) qeo8oRtRY UTB.CPACRES Ul 485,045 @AM ATl 683, Y Liposomes with

enhapced cwcula%on "flmfa k? &sc‘fI eslecll }{161} ¥ éa%en% *I%t § %3 é§6o rPa?t)éalgW Geeful liposomes can

be g¢a¢reteéab3t ithe ef§VQi$ﬁd pm;ez@@anowmaogetP@T/WIm@oBm@omrMsmon comprising
phospl%ﬁdyib?aelﬁféaéﬁdlﬂs%‘ial 208 PEG- déﬂ@eft@&ﬂfeﬂo%bf%ﬂ&yletl%h@ﬁmme (PEG- PE) Liposomes

| d
are egfiey I S o Rl BE e o Ao R e Og0Rer
SuBteapeiivd -imgsédiente May ejir be cormprecyn hecrenappigseprepared, for example, by
coac%tlBﬁ@cﬁm&G%%rﬂP|b?$nté?‘fac:§#b°cﬁyﬁ‘|eﬂ%§oﬁ %reéiéﬁlpleﬁlﬁﬁlﬁﬁfnﬁéthﬁ&‘ﬂulose or gelatin-

de sem p | e matrices sol |
mlcroﬁﬁqsyﬁ%ra;pdceﬂ}f gpqﬁhxl{'@etﬁ%lafghtmlgawsuless rmee%ve[hth Iceléogdal drug delivery
systeaise (fon éxamplepr linoedmesh agiadniar micedseissres. gnicréanbutigns,ornano-particles and
~m crocapsul es. Exanpl es of sustained rel ease matrices
i ncl ude pol yesters, hydrogels (for exanple,
pol y(2- hydr oxyet hyl - net hacryl ate), or' pol y(v
nyl al cohol)), polylactldes (U.S. Pat. No. 3 773,919),
copolyners of glutan1c aC|d and 7 ethyl

.. o o, o
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15 The conpositions according to the present invention
may be in unit dosage forns such as tablets, pills,
w@eap3ns4ssy powders, granul es, solutions or SuspernE200:@03181
or suppositories, for oral, pgrenteral or rectal
adm ni stration, or adm nistration by inhalation or
insufflation. For preparing solid conpositions such as
nanotaslies)sar it racpemuasionsal Swwbtteshaiguergare diiselosed is RemigdonyiThé Science and

Pract?c% o?E@gr @%H ﬁ‘\ﬂa&ﬂfﬂbﬁlﬁ\rn 50(%?1 conventional tableting

s such as corn starc | act ose, sucrose, 20
s oputaiggd-releagec preparatign dnyc Pel Prwgq'iiesﬁ'iﬁﬁbéet é%'@ of sustained-release

prepé}éﬁbﬂb Ghdiide Fb@ﬁﬁd@hﬁéaﬁle%atﬂc&&ﬁof sand hﬁﬂrcﬁtﬂbbl@rﬂﬁwmettﬂntaﬁﬁ{g the antibody,
whlcrz: 6\%’8%% ?rfs érhfhg é?{pac?f fx?‘ogd grtﬁ grﬁ,‘T & I@B% Fﬂp . ef ? uml %[gamples of sustained-

releaeeamptugeadn@tﬁdetmtvemraéymogelﬁ(f@mxamnle Ry ( %huﬁimmtb»hrr@thacrylate), or 'poly(v
nylalcfgﬂal'} m%%@ié&ﬂd%@'(b)é FE NG, a@'?ﬁS S t cdpbi9mesfof MB@Bmic acid and 7 ethyl-L-

ottt MLt N5 S 2L 2 BRSSP comobmers e
as theliLEPROSEERDTEH [(ivjetthrie mighmpberehemposguos idctioacidgytdiagcid copolymer and
IeuprBIni@ alﬁflgﬁgf)??ctrés%récé@% 36Uty J%@déﬁdypoﬁlbtp@} - hﬂ:‘?&ybtﬂ}r@ a%é

ective Unl t such _Ia
pl Tm%fowne%tg G gsed faiHp glv%@;?mlastatlgq oHshee a{erlls his i |s readxly accomplished
by, foOBRDSId, | Mirativs thrbegh steiieli fMtratied mentbeanesi t Tiecspagie Bot-OGRP antagonist

antlb&& Jo?w%g%%cﬂg apeeg?e?\%]ﬁ@le&acgg N&a %Qrﬁé rrﬁ'a\ﬂlgg % E@H]é gcéesg gort for example, an

actlvelnre pres
intravepQusrselutien bagwéwglé“@w@q gstgprep pqe[cgatgﬁ b)t ah@/pﬁggy@c lnjectxon needle.
C OMSIniposifions ‘éacfd)rdmg t6 Qﬁtrﬁéieﬂtr in@hit@rmidy3e i€ arifupeagdaonisGuch as tablets,

pills, Qegp%\plegg) @dqu ?&%Iefs f“né% O?gl%pgr%lc%:ng or@%@g{oﬂ&e fo(r‘f Hl parenteral or rectal

admigigirgyien, %a@ﬁnlﬁtrﬁi'ém bkd'ﬁ'é%ﬁj'én QHGSLﬁWt'@Ut er dosage
COW%&J&EF\Q Ecﬂ:@ cgﬂpésﬂkﬁﬁﬁuoh@sﬂéblétﬁ tﬁeh&n’fc@élrac@\fe |ﬂ§1red|ent is mixed with a

pharrg%cﬁa{l gf & rleﬂyegn Corgﬁlﬁllgp Cta?lgt&;lgrlnqrﬁdé?n?%gll;c@ K ?06n ag?k% lactose, sucrose,
sorbitdl, $ale tstegriaadid magnesiunestsdratendirlcurd phesphdte or gumes, angh ether pharmaceutical

d|Iuer‘Ft9 'HJ@ NEMr, fb%l’ﬂ@@ §ohd'd?éf§fﬁ{ula|t16ﬂ @orﬁd’b@ltlgﬂ%@}hﬂ& é’horﬁ&;e‘ﬂ@ous mixture of a

compopd SRR RtoGH PRSPy Er S UG PO LG AR SF Dereol. Vinen

referiingctb titise greformulaiercoopogitvny ae horoogroeass, ihisdnernk that ths aglfve ingredient is
dlspeps‘léclc%eﬁ@fli/ Qhr@&jhgtﬁt thér(\"(c)&ﬂpo%HlSrh sBRLR rth@%&n;ﬁéltl&h G2l ¥ reB &1 Yubdivided into

se acetate

equally, effective ypi ldggggd%rmsssqch(ﬁsuﬁglets ﬁlll?)aangC@aqugs This solid preformulation

- compd6ifier iS1Hed saipvides,ints uitdaaage foohsyahityety by desréed mboveanostaining from 0.1 to

aboug %O%g{ J MUCE %T\'/\é ﬁ&rgdné@ otrtﬁg Erggé?ﬁ@(/er@ga T"ﬁg gabf&srbg g}IIS of the novel composition

an kegepisd iof P@W's\ﬁnc?'ﬁp(&'”g,‘ﬁpr Paidgd Wégeaf@@%?ffqmlmq he advantage of prolonged
actiof. OFBf @RArAHE, lthe ta618ADF b earb&inwiiesalinkd daskde aPd an outer dosage component, the

latter %Irnr%llal &eafglln‘k I gﬁ%@l% ﬂtr}%a\‘ rr% l?ﬁé Wc %mgabr]’en@qganzb s/élparated by an

be appreci a
entef&d%d that %ﬁfveé%@fﬁﬂsbd'ﬁﬁﬁgf plia| in e S&”F?éf‘ ap‘ﬁ BPTAE ﬁl?t“i"?,e&FP'VPO”e“t fo pass

mtacﬁﬁt@@lﬁg ARYENUVESE b&8elayel iMRRASS aK yarle%f Eﬁiﬂaﬂél@ 24809 used for such enteric
e .eml

layer?)P e%)gE 2006/ Fﬁg}eélg %ﬁg p%ﬁlrvmg of ngll%m%rlcfaac ds gﬂ%rn ures of polymeric acids
with suigle matesials beishreliqd, patyd ElwhOLarp)bQ{MW acetateonut r ol TM

Li &%g@g : gtbﬁb/éeamvéglso éﬁ@/smam The pagitlide hoglRdi efdents, such as

! r ™
poly AL Dbl b dbity: pE o) saiEsh Supiay8de o Seap™ 20. 40, 0.
80 omgd). (Genpositamy lvéthra swacta-ao:bm‘ &dentweill convenieottyt compsise detoeén 0.05 and 5%
surfa§é3§cq10§a§€nk an§ Qénrbeodelwe‘éﬁ Oqle{m&di%—” \)wll %Qggﬁ&lﬁé@!ﬁ! &Mer ingredients may

b pon m XxI ng ﬁ %]J \é% g eqqg
ead;ﬁ’ﬁ%?ﬂ%ﬁ”“ﬂ?ﬂ?””‘@b‘if@%‘&hprﬁ%%cﬁ ‘éﬂai' C&%P" (Plsedipevessary.
lecithin) and water. It will be appreciated that

ot her ingredients may be added, for exanple gyl cerol
or glucose, to adjust the tonicity of the enul sion.
Sui table enmul sions will typically contain up to 20%
oil, for exanple, between 5 and 20% The fat enulsion
can conprlse f at dropl ets betvveen O 1 and 1 O Im

e~ oA o P — a
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system c effect. Conpositions in preferably sterile
phar maceutical ly acceptabl e sol vents may be nebul i sed
whooasessed gases. Nebulised sol utions may be brEHIBEEH/003181

directly fromthe nebulising2glevice or the nebulising

device may be attached to a face mask, tent or

intermttent positive pressure breat h| ng nmachi ne.

Shitableo AMUISiaas @18 ish PESPABBWERE CBHRRSETI | Ryalabipn At anulsions, such as
Intrah;ﬂdj Wi L%o%?ré M aﬁfontﬁfoéﬁ elfl@hln}dmm @l Wpighysard alrhey active thgfedien may be either

dlssol\éfgm 8Bfe"r5lf(% %ﬂﬂ%r} lp o% or%ﬁéﬂ’i‘étﬁglgq mag%e%%sol¥ed inan 0|I (e.g. soybean

or  a
oil, safiiesetadhettossepe bi, semxh el prampRs ol end A spdgiRigrmed upon mixing
with a'Eﬁé(spP&upldRQ of &g rﬁ?\gsﬂﬂaﬁﬁg Mb%%@%bl}ﬁﬂs@ éé?ﬁemtﬁid?&hd water. It will

I ent char cteri z

ve aPTFE el G BT B0 CEa s BB A BB TGERG. © Sclust the toicy

of the emulsien.i auitable eapisknslivd tyaidaycdostaif upHe 40PA oflgor exsnplagbetivaep 5 and 20%.
2 h : W |

o A o 40 B9 ORGSR 05 . arvv

a pH ining rameetd-Atwot Onoderate or severe intensity; and 3)

Oﬁ'ﬁe @fnu&’@ﬁ c&@bésﬂ%&@n&éﬁﬁﬁs@lﬁepafhﬂ@&ﬂm% av anti-CGRE antagahist antibody

o B0 B AR ey PSR el sl Mt

awe@g@t@nbyormﬁph@qjsonmufﬂammomhjdpﬁopmsan@ squgps:ons in pharmaceutically

accep%l@”@h%ou@ EUr rbr ﬁ'Jld 8hivenfRYor NfixiB&S ORsesE oA %&ﬂél’@@ Yhe llldilud or solid
sone

compERPG B BT R g SR S P LB S5, 1 some
embodiménts, GBRRompbsitivos\are bamigisiewdelbtiei oreinersnastl sgpitataty rtte for local or
systermg @I‘F&f Rem nggtlo‘% ‘rﬁ&&érabl%(}qﬁd@bﬁ&&bé’e@hééll Q&%}Bt&@g sél@etn@srmay be nebulised

ni ste an anti - ‘g b‘ bl ce or the
by “SSrﬂf £589% sNelfippdaelitions M heePRBYS G‘fre }ﬁérof“h Ertsodliyngsgevice
nebulising abtite C@RPeasitzanmnioss faoat maskd yent whiirdérmitiehie pesitive pegspure breathing

machn?@t é%%%g}{ sn%e(ﬁgx% ? 60@@& &kﬂ%@@n E‘HP Pé Qé’rﬁlﬁéte%rd ﬁr@ﬁl%@%rally or nasally,

i'cant | ogi cal activit
from dggogsytiah eh\g?f \ngw\atéoa\rw ﬁb@wwgtemr‘%& ed by CGRP
Slmﬂ@abém@r aS$tsbméaR Jf eeeqichs idivellesigplishied/ iartheldrici Badesement may be

perforgﬁ? g ﬁ on sugLr %trvg%ge%&?fﬁ Otlﬁ? ahgrﬁ‘%h&%ténz%%?ﬁpof sP[mPtoms For example,

migraipd, @av b¢ ﬁ!ewqagd leead armhe fqll@wm@@ﬂteﬂa( b))epﬁpﬁa atfagkripadachs lasting 4 to 72
hours33) Qﬁtiﬁ tSBPHE idwiny @%ﬂ6m§ Qnildtéral Rae Iﬂfrdﬂb(rﬁg) agg(raﬁ/)atxdml @Crkiovement, and

pain og g{q e 5{ %rs%vgrgisﬁeﬁs n%ioj’) aeﬁg Lh\éaf{al‘o%g %yﬂ@ #g' H%sgéa‘wlpvomltmg and
photoptoRaol p*mnv@@tah\ﬁ@?@sbngt Eﬂre'&i Bgkd. Msd. %ﬁW@W@n@O?ng

f oRGhhan efﬁ(: dah 8¥ %@esse@"@'rhéﬁﬁcﬂ% Well—Qlﬁovxtnr iR @le ANYFaRSR@Ale, pain relief
of headach

54809 P 03181
ey b2 3SR dREON T SR TRFENE o H AR PP TR e 12 o
few hourkiaftért adfmirdslertg)anCERIEGRMertibedys , InmoogaMbodimepts, frequency of headache
attacks Els%ﬁjé&wel@ﬁéer\gggﬁ)eraa@ﬁm%hégn Qrﬁlt(')@f@lﬁhaﬁ%o@f e known in
.g., Tan et al Adin. Sci. (Land).

89 565-73, 1995; Sigma (MSSOUI‘I, US), product nunber
B. AnGCERP dntdgonist #ai9is; Pl ourde et al ., Peptides

14 122%%%‘%%10&' 2Re inverf ﬁﬁ uééué'npé?ﬁ Q)?SFQJ arﬁ&ﬂoﬁlsﬂ %Y@Jb‘y' V¥leh refers to any

the anti reacts wt manner
antibogy Hiolgeels t bckSaﬁeﬁpé@SS%%féwce%\mm%M b GeB higjogical activity,
including RlokkdRBaripghakiNgediatachy CBRP bignalingesuetmaotcensorttinding ad/or elicitation
i - oni st anti body recogni zes human CGRP.
ofa c?ahﬂ ar res n%%g;{%g)a(%@g y g

nents, the anti-CGRP ant agoni st
amni antydaGFtﬁ antpgonist antRasy Binvsexaibiaons 9 Mmers. qhtgepoliowing characteristics:

(a) birkOBE L Q6 RN ICERA fign ﬁlﬁauhg eGsRecptor g (U) Block anddchasky CGRP receptor

actvely ?Sf@a‘e‘eréag/?@@gaa{avaﬁw?gﬁf 155, B 0K BN or lintream pathays
mediakedalgyn@BRP Heignelng fandtion (elchrévenk Gnwliorse, aaREat any agregof headache (e.g.,
enbodi ments, the anti-CGRP antagoni st anti body binds
a C—terninal epitope within amno acids 25-37 of CGRP
The anti bodi es useful in the present invention can
enconpass nonocl onal anti bodi es, polyclona
antlbodles antlbody fragnents (e g., Fab, Fab' ,

—t 1.1 \N ~ N - .
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i ncluding glycosylation variants of antibodies, am no
aci d sequence variants of antibodies, and covalently
woreai7O54800 ant i bodi es. The anti bodi es may be nuPCTER2006/003181
rat, human, or any other origén (including chineric or
humani zed anti bodies).. 20 In sonme enbodi nents, the
anti - CGRP ant agoni st antlbody i s a nonocl onal
migrainglt ifbdgease slesienes oERBGAI BahiP), inhibie (ra#cp)l BGRP synthesis, production or

releas@n%ﬁﬁl@@kﬁtan?e@bma%ﬁbddfesf&\:miaiawa @flthe lart. Deape.gMradetanCi. Sci. (Lond)

o seb 15, FRLSS oot U5 9P AR G BR e ot . P

14:1220e6220] 1988 herein). |In some enbodi nents, the antl CGRP
a%?%ﬂ&s@é oﬁfms' ﬁi’onC Q{Mn'h% R ath OBRE @E’Rﬂa&%er(tﬁétqmlblts CGRP
as o four,

anclogagH e RS Wy Mednigd éoﬁ?é)CQﬁP %WF’EJHQP“E& Bropg AMRRgipents. the anti-
CGRFOéntéaomStfwmbdy mecdgnidestiumat CARP. dhisbrhe etnhedimenth dol antin@@RP antagonist

antlbog% glagsn{o botRARmaR OQ#@@QIQ' ﬁc‘i "{\L@F{EJJ qH¥oRO %Bbcﬁ(ﬁéntg hﬁ‘e é\mé@?P antagonist

uence chain variable re
antivody i e eirel GORISEL ODNILOMERE. haNHERG Ealaegst antipody binds
the c&&mnﬁ@gmgnt hé\end argihb acliaine-3v arf CaifPe Ineginenersiiuolinmentsn the anti-CGRP

antag%r}# aBtgaag’ kgmuE (g (.l, %rn%@al%k%c(’fe%tﬁ g "Third '5@!89 HATEH 51’SCGI-1‘<I£‘>~I e

constant region, such
a Toe ﬁsitbadﬂtss useég inthe pregent inyentiemaambeRsgmeass| onoRend! antibodies, polyclonl

antibodRS C&rtib&s fiehi8- (elgh Fe@MBale Mb@s21Ent Be, did)p chibmsit antibodies, bispecific

antlbopﬁgﬂﬁéﬁrocow_ul_@qg%?nt%@ggt% fg\g%gg%ﬁ ?é;é%)ei%}t%ﬂtsﬁg%re f] fUﬁgl‘l proteins comprising

an anfRCTy GBHYY (6.944 Hpmain @MhodMmengm antippdiesc &d a5ty otsr modified configuration
of thedRirRRadotRiin H&le@&l@ Qf'iat %m&@e%ﬁta‘ﬁtlgé‘l hecayRtibM 8l of the required specificity,

e e G AR, o o
modifie3d 3atB3dds. (Eneiantibodizs itehy e mvend, ray, hwimah, ar @he ploercesiginding!nding chimeric or

huma@%&ﬂ%%ggfégcz sequence). Eur. J. Immunol. (1999)

In sone t he. anti bo ﬂ%l fibodv. | R
cPEPTS é%‘b%f“r&%ﬁ%tt%?““r%% oﬁ“ta@nf% @Pbe‘a\wﬁﬁ LPRYRatibody.  In som
emboﬁlﬁieht@Wha gntrOGRP iantagonisd antE2 386 28hbASS. tio S%QEMZMS the antibody is
humah. nln o %E@E?tg r{p{g’\t{@@é gntgg?ﬁls%’rﬁl &ﬁr% aﬁt%gbyo@ ka% described herein).
or

cos a ion. In
In Sorefhﬁbmdmﬁ‘iss the (et CERANAIOT IS PAmASFS Bisss IMaTe fDRG (such as one,
two, thieb, iBl¢Efle, é}| YiGOmE lehibb@melty, aMsixetDRyy of drgibody G1 or variants of G1 shown in

Table (%1 d%@) rsﬂ?Pagrr !a%goa‘%én‘%gc B,I;QS Qﬁt ({%&ﬁlb déﬁ?agélﬁé{cghtl?éity%%@s the amino acid

nki'ng — resrdues
sequancy Py e Rt st V@@b’gﬁ?g'@%ﬁh%qﬂéﬁ%@ P HSEREDCNAEY apft the amino acid
sequén@élbﬂ}ﬁb hghﬂ dhaﬁ@l%bl @rﬂéHﬂSﬁtﬂﬁrSandr@B(mm ROLR).region is

f [ | at i
S i SR A 2 YA TGRS 80be o consa
regiora tila isoisyruaclegicaiy ineN- despibed hgrejc obysame embedipginttie gpnsjant region is
modlff%El aQHe@cﬁQ&ﬁﬁﬁuPQ Inﬂmﬁmogk’w@mﬁ% oap4dl eET QipBitktidhosd. PCT/GB99/01441;

anciog (K it GePBAIED DG oG LS {28 e o ST agppomerises & human

heavycetrainbigGalsonstand réont amphising thg Jglowiy nutationsreA330P331 to S330S331 (amino
acid &W&Qﬁg%@ﬁé«eraﬁ&% m&%wse @&E 's&hfeb{ce') SE@HW i@fuRd QmQQ?MGm-zam In

some AbodiBBHE. WURTERY CBRES S8 85 61 06H SR SaBATt Clgyna mstons
E233WL2H50@P22N’2W23&b il dtBerpevbodinets, thdcquistantiiegion isBglysgsylated for N-
linked® fg+y§&9féﬁo ,Yl erﬁb %ﬂ%dlﬁ\gmgdltt@e@&rétanf rﬂ@glorp'ls{]cﬂgﬂvgo lated for N-linked

han any about
alyconation by putatng thwloll%ﬂﬁawa@l? ﬁ?@ﬁhra%d?s'% ﬁNﬁh a%tég ia“d"’r flanking
reSIdu%Mthﬁ@élba@Qf)trﬁl\m gabsyittichO@cqultion secubadet inShe phhstadbeegion . In some
emooikp] 0% 5 SHEL R 5 e o bl BiysPRRATRS cbriant regon may

nDnofunctlonaI Fab fragnents of the antibody. To

obt ai n nonof unctional Fab fragnents, an antibody (for

exanple, 1gG can be cleaved with papain or expressed

reconbi nantly. The affinity of an anti-CGRP Fab

fragnent of an anti body can be determ ned by surface

plasnon resonance (BlacoreSOOOTNIsurface plasnDn

o o P —_ e -~ ~ .
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for detailed kinetic studies or 800-1,000 RU for

screeni ng assays. Regeneration studi es have shown t hat
WQ0oobs@H i n 25% v/ v ethanol effectively renoRE€FIB2065/003181

bound Fab while keeping the agtivity of CGRP on 20 the

chip for over 200 injections. Typically, serial

di l utions (spanning concentrations of 0.1-10x
be aghpbbyiaéeidr NKBYed gfycqylatidni emaly riatibally anpy) eressien inrgj giycbeythtion deficient host
cen. for 1 mn at 100 IiUm nute and dissociation times of

up_to 2 hours are allowed. The concentrations of the

Fabhgpipdieg #nity ) gananiCHREE aNRIRIBIGAtRAIY Iy CRIDEUBNRUMan a-CGRP)
can &) QU QP RN BBU200$ Jn orhe bmbddirkerastheCiamuedtiraty iscamy (chisbout 200 nM,

abou&? 0e rl\’lnabg1 L é@%l\/@?ﬂ)@%@ﬁl\{l wall r)f\gs aﬁztﬁ%go gi\éo%nfowg ﬁ@t about 60 pM, about

50 pifikasfofih 20pNe bt il a%quﬁru@ PRt My abeut 2ipiy '250% embod'ments the
bindifeLni¢iPB& thah 4r9 oﬁabbutl?ﬁbfmg AbHut 240 il iaBeut ABEIEY, about 50 nM, about 10 nM,

Q% L. Petersson B.
abo“% 1@@4%0”{3@PW%50°€§R%M %’ Péoﬁgq 110) using the

Bl Bew aky at determining dpindimg affigiti dfiabiiodies ¢t SSBE iisaltyi raeasuring binding affinity of
mon&ﬁ%ﬁ&r%ﬂfadﬂ%)neﬁ@loﬂﬁé aftlbBayE at oCd{'Jltaﬂ r%gncﬁxﬁwc{f&faf lfelﬁQr rameﬂ_ {8 antibody (for

[ ot oco for ‘'use in det erﬁr‘%@ Yjﬂ%ﬁ‘ anti-CGRP Fab

exanipie 195 £ bR SSHeS Hi BREAP o SXiTy S LLGRpD
fragrieBRIBf aﬁl@Rﬁbcm‘S/ candiehtmtermmam‘rmlylaﬁaz(sdemmsresms%(m&%()m”' surface
plasr%ét?ﬁ%c p(S'P stgg?% cor@s IN@' hs@a?a\ﬁd ey %&‘Glpdegr\ﬁﬁh Qfe-immobilized

suc Bi nd| ng affinit
strep&wdﬁ\rﬁqn%cfy'pﬁéS@eWé\gdﬁ%rE%é%mgéwﬁ%ft (0548 RS & 7813 Necl, anw
EDTARE.005asWY 8drfatan8PLD). Bloenyurd hGERFCGRR &gany sther CGRP) can be diluted into

HBS%E’EAU%%%% XS H&(Y}té{%ﬂ %ﬁg%?s tp%r} &8 ﬁ%ﬁﬁteﬁg %H&Ee%v%&rdsﬁ thE I'Vradl\)"i’d'utar chip channels

usingaveiriple ceittact g faddnipve wowe@ﬁrs RbeniipemdesityaBithes ﬁ%%ooarﬁﬁponse units (RU)
for d&XIRM fkfﬂ\bhc%!@dlest & 8bmk goesu Fd rscr@@ﬁnhdﬁéﬁayss tRegetepdtion Btuaisihave shown that

25mlﬁ gféﬁ B{g’g \/[fv o%aB&%g%cﬁelydr%%g{/esk%ﬁ u%d %61 Wh@%{rel&;u% the activity of CGRP on

n an
the cantfwtnydri 209 injecdios olmrichlly. seiiel ¢ilpiona fepannieg d?@geﬂtﬁam of 0.1-10x estimated

Ko) olﬁs%rfﬁbcﬁ‘fabgénfpﬁes'a% iRRALERPY Afred 1@)@ mﬁaﬂﬁé aﬁ&HH?dclaﬂéh tlmes of up to 2 hours
j ect_inc

umans_qr anti bod d
are SIREFG 1B QTR T TR SR rolRnssdr Vi Ened, & VB3 sfger sos-pace
electfpphatusd iusing Gf Famofrizhavwanconcerdlatich (e dajersimed Hyyammdcatm analysis) as a
stano%?c{ | ihdiid %§socf£ cﬂ or=1N !(ly aﬁd@s&&?ﬁon@gﬂegﬁ&ﬁ) 'a% doRed lsiiRGneousty by fitting

perit ramuscul ar | Y,

or
the d@tﬁﬁgha&h@@yw_angwlrrg@ﬂlrgﬁp%qa (Kaqegony Ry ,ﬁop%d-éfﬁﬁerfsf?m L. Petersson, B.
(1994) t MetdbdsaB®RYblogf 6] AFINDYGEINg then BlAddaNglioaDradese r iHgeaitbrium dissociation

cons%sﬁ/{)?dgpvalye@ ﬁg QZuB&?éé‘os 95.9 kolg g/ Iﬁ%gﬁ%&@%%ﬁble %$ use in %Ftermmmg binding

can
affinifyriyfrsnt antipody do r@pnep&l?ﬁ’ @éluﬁlgg tienar CORE. C&&ﬁ’e%anot@ern@}ﬁm@a"an (such as
mou§ée¢d3thWﬁf CcdReagringte CeRPNIagWell @t difeleheimdef GERP (such as a and B form).

BlndlB @ﬂ@lg?écbantw&y t%ggnglr\lﬂt H%&?SU{Z? ?art g&% @u%?ﬁél%ﬁes %g}fgj 2%17 °C.
Avahet alit QSR entegraist pnfibedies mey briMage BLENYTaRthod h‘nﬁwvﬁ égthe grt. The route

and 63008 8eiOmmuaReidnhes fe f fiRMahifier 2/ beﬂéﬁ&ﬁ/l ih UkeBping Blith established and
lon

but
convERU B RGPS PTG YT DTS GNP Yo (1 e AR Teren. General
techriiques for emdficiisn nthumpe katmogselahtbodied aleynpivindhe arkdnidaire described herein.

usitng céhtérH}:ﬁth@ @na%lé m%ﬁm‘%ﬁ’iny Sk %@l@dl@i}iﬁrﬁéns &rarm{ody producing cells
el ectrical neans known to t hose

therefpp CaptReamap pASIFd, & afﬁve Bhéheckasiss %%P%’d%%B%PgF@H‘”PL%‘m‘Ud‘”Q human,
hybritibrea telsiiren. rMydically) tachogtr animaliis w@ctsiﬁb@mﬂramntcmedm mtramuscularly, orally,
cubolfEfe i, (HFlen) SUROHERAGLATR ARG FIriBhen BEjuing so descrved
hereipny of the media described herein, supplenented MAth

or without serum can be used for culturing 10

hybri domas that secrete nonocl onal antibodies. As

another alternative to the cell fusion techni que, EBV

immortalized B cells may be used to produce the

anti - CGRP nonocl onal anti bodi es of the subject

|nvent|on The hybrldonas are expanded and subcloned

o . o o o
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conventional i nmunogl obulin purification procedures

such as amonium sul fate precipitation, gel 20
web@cosesphor esi s, dialysis, chromatography, aneCT/IB2006/003181

ultrafiltration, if desired..dgndesired activity if

present, can be renoved, for exanple, by running the

preparati on over adsorbents nmade of the inmmunogen

at tiybotiareRs a0 be wepdrell fivmade lamehosyies Rt innoratidedaryetpga cells using the

genelGorilfs g@g@bﬁaﬁa@m@c%@foﬁ <Eh1g, BIERANARRI, o, 11815) i 286495497 or
os ey Boele O T St A GO e e hyapiTS iss dncuaing but o

limitet! @ X&3-AyB8aE5@iand thoad frors therBalkricgjiute, Cell Distribetion [Teotee Sah @idge, Calif., USA,
may b{%@é@'l%ﬁg h&@no@zatlortl e@’éﬁ%t B, Jﬁé@%ﬂldﬂ@ %%@@fu@mg ﬁgél&% £als and lymphoid

Vi ne In, Or soO
cells LSy QTN BeSNRY pa'yﬁhx'%cgﬂycan%nby Slecfaﬁ Mpaes w"\r/@o‘arg@ﬁ'ﬂose skilled in the
art. Afdr theekision| tee Ballseirarsehaktatzipn treulsias mediimiamt deowesih ar selective growth

medlﬁg1 OQ,IC#QQH, oQaﬁtF‘n%g gl%{f\g[gtx%t-tﬁ)ﬁﬂ?mé %Aﬂqﬁécﬂum I\tlé ehmmate unhybndlzed parent

sSine ‘resi dues
cells. g,{\rmcéﬂr@dgm@escmdyefwrb smmnte@ with gowifhput e*@,runmcan be used for culturing

hybridrifes WRt sedtdte hdnbtichalaritdoddse Ad |af16tﬁér@ﬂtbrnall\léycb tHe Ml ﬁ@uon technlque EBV

b
B R W T O A N
invenéiott | Bedwb(idames clre pedandad and|syedlaned| ij desfired, rend rsepernatenys bie assayed for

anti- u%gﬁb%eﬁ edivitP hyt RBvdabIN HehGRbAES FRIHGES fe FRYadidiBRURRssay, enzyme

loned into a vector for expression or propagation.

'mm”‘f’?%s@’eamé‘ﬁ@éceé‘ﬁ%W‘iﬁ‘@astsﬁ@ anti body of interest may be
neliybtidenmeschat may de tueed asrsoarcé ofsntilpaglids engaomtpashall deoisdtivese btogeny cells of

the p&%ﬂeﬁ/g}ﬁemgﬁhg?‘pﬁaﬂgg ﬁno%%nglraﬁﬁk%ﬂleg Qbechibl FdH CBRIES §r a Mﬂtloﬂrﬂhereof

native nucl eot i d sequence %ﬁ be used
f oY R eaTRas; t@ahﬁfﬂdb%ﬂ a‘t‘ﬁhoﬁm‘P%d‘eshUﬁﬁrﬁezémwf‘ e W Phdyyiverusing known
proceldGres. MPThe ieortobienal fantittddieg , mayr be3 Bolatel efront Ittar aditier msdia ©s body fluids, by

conv&%ﬁnor‘a’ﬂ (?ml%mwcﬁf)o%gl%/ pEl%rcat?o)ﬁ aggéeﬁl%reg hﬁ.lcﬁ OLS taf'%monﬁﬁg Etgﬁtengkémpltatlon gel

nan constant re
electrpehosﬁﬁ@; @a'wwh@rr\a@@f?@hxs énq pitrgfiteation df dssiesd. i 4dpied anw'ty if present, can
be refbvdal] roabxatnﬁpié:llbs r@ibhg the repanaioh SvdraadipaitsSmade of gy iminogen attached

foa soﬁ? hha%g a%g e%tl rellelegg*dey?er a$ %kf’ﬂato‘aleg '3% twg%en Immunization of a

host @yr@ﬁw@h a@pma@ g@g{P,, g f,rﬁgmgmt qon@mmgptgm ta[glet FNine agich sequence conjugated to
a pro%ﬂplﬂétammﬁ]%oaaﬁc ﬁhfth§ Kbdclesitd bé fh@nurﬁeﬁ 4. Q@keyﬂﬂl@ lipet ¥ @cyanin, serum

nucl eot eto
aour i SR e 6y e ‘GEPY IR0 i AICRCIREY o PRl soent. for
examplei Imatejmitiche@GRP. sSWESUROYMAe 54869 (R@]UQEMGWPMGm&teme 2@sidues), N-
hydrpo%E@nn%@ (tEFbUQh 9§H@Fe§idu§s§ ?ﬂﬁar&d&hi}ﬁ&@ﬂcm aﬂhﬁﬁﬂ@@d&l@lm R1N=C=NR,

wneryh ot B4t S PP ot Mot APy fion o B 6. monocinai

antibalies). body i ght and heavy vari able domains (2)
degiy 5‘ gthte %t.-@éﬁﬂ laﬁtgébn@f‘ bhdpesly (méno@onal Q‘)? %QEI%I)V‘G' iftBrest may be

ant i framewor k Ion to use durip
sequ%ﬁ%ﬁp%t% palngggde( qQuERGE By then %ﬁjgﬂ?é n‘ﬁ(@ a vector for expression or
propagetidno dak egiuesdd @chdingjthe antbody ¢fljtedebiemayr mnséisainedm \eptdr in a host cell

and tﬁe ﬁ&%‘? Iiglséiﬂqge Ot%z &ggn@d TRy 'fréfeg f@ﬂ‘&'ﬂg% 15% "E?%ﬁ 'a|t%r9£t|ve the polynucleotide

sequqmcgg@y @g ysecgfoggqneyfqgamgulggo toldmmargz%ggs qr@@odyg)r @@pﬂyg the affinity, or
othercha@8te@BS obhg dntidddl), FH0 exdmg) ke ortant Pagisantae e engineered to more

reser@pt Eubrﬁ)a%yc%oﬂ&g:%cfgé §i3 tg %\'B?J i'rrﬁ‘rlleg reasgonasgtnl tﬁg Qntﬁ «\E}msrhgeds fn Fnical trials and

treatrprsdscinifyeans. i Hdnayon%@esmlerr@r gqaeta:ﬁw Barip@ale {28, aHgodorReHgnce to obtain
great@f afﬂm;dtofd)@iQP ah@geBter éﬁldaeglnqmmtﬁ@‘téme' It wisRQpbaketdo one of skill in the

o g TR B2l oL DAL L S8 10 GRS P o ppcy nc
maintain jts bladiog abilgye. GFFF.299 (1991) Lobuglio et al. Proc.
Nat. Acad. Sci. USA 86:4220-4224 (1989), Shaw et al .
J I'mmunol . 138:4534-4538 (1987), and Brown et al.
Cancer Res. 47:3577-3583 (1987). O her references
describe rodent CDRs grafted into a hunan supporting
frarrevvork regl on (FR) prlor to fusi on vvlth an

- T T ~ r



10

15

20

25

30

35

40

ef fectiveness of therapeutic applications of those
noi eties in human recipients. For exanple, the
wa@nio7iod@ye 20 constant regi on can be engi neer edPGUITB2006/003181
that it is imunologically ipert (e.g., does not
trigger conplenment 1lysis). See, e.g. PCT Publication
No. PCT/ GB99/01441; UK Patent Application No.
98099 BIE feur gendralisteppria Hmwsize f MePRITRANBPM Nl NeRSEre s(1) determining the

nucle&x@@&nd‘&&d@é@é&mﬁ@ ab!B lséchuéﬁéb &g sthsed atiechydighiDmdgleavt variable domains

(@) depo i PURETIGENE oG p9ng D) B0y e Bfon' use durng he

humarbizi®H pro6B2 ;(3) Be 2¢0al6maniing r@et@gloggﬂteclmwes,; ﬁmqu) the transfection and
expreds ?ﬁ*ﬂ' SGAL 'h%arhﬂed é@@b@&yf 284600 22l XBS. PAGkNREs. 4,816,567; 5,807,715;

rnative,

5,800 8 A bOHRE SR 1 § o0 a0 5208 L bodLes 1y, he, gt i ned by

e pgiuneer efidhiimantedr msocs'pﬁmiedules cbraprizing iamantigayHabisirgi sife derived from a
non- ht@me%t d%‘nﬁﬁbglobﬁfrﬂﬁgg %I - aﬁ@&“b%& n'?'ch}dt?\?tchl%ﬁc 8o 8EEthving radent or modified

rodenb ¥ PeoH &%) thejf apRopated rcomplemen Ay r?@f%f%'g'ﬁ%ﬁé%°%a§?%sé grsed to human
constdMe doHadk. fSde, @Séb@h‘@td, Wntefet bumamrez:ms 293-29&1«1&91) Lobuglio et al. Proc. Nat.

Acad. %%,t }L}%gfécsp%z% %‘2%”{9 'S rc—:?et"é‘% H%@ﬁ;}\ s%%s@h %W%’rﬁf&own et al.
CanceariRpsT@?: 3317—@55@4@9@% f rQihﬁ?fN@fP&?”éRS desebe (qﬂrenhe@ﬁarsrafm)mto a human
suppohtitg %m@\'/v&rﬁrré!ﬁﬂnl (V-‘R) pﬁUﬂttd) RR[h &th AR YapPr@pridiel Buman antibody constant domain.

See, f9rheé<a%lqplfen|§ né%%aé gﬁzegzt& ’21998 )Fi’/grﬂ%éﬁﬂ%té‘l”@%@kce b8b:1534-1536
(1988)reathe Jame® rebiah avatiing @] 5R4age (&ﬁ8§p| aiylothgb iefereaepy descggqg rodent CDRs

suppoft@c‘] bg)Fé%m?n_blﬁzantl§J venedr@f %G&ntl\ﬂ%&ew&kgtﬁgor%323ee5 62 &Xamplé,; European Patent

Publcalit. NorBe. 13haes. AR 280 SSOHER st By fgmize unwentee
immundhaipel chisggpka yowaed netiehtogti- r(um@a;fnfneqdyyn@ecu@p wh1<315hrNt§t the aluration and

eﬁectlgﬁﬁsgéﬁhéﬁu&?g%ﬁ%& %PthQ@e Méi@c%s'ilﬂuﬂfaﬁ ‘#é&ﬁrﬁ‘entbu '"F%F‘example the antibody

I es an ant |
constankagion ﬁprb%qzqgﬁxegrgg §léﬂ§1|t tct\;j lpg{caaé Wgrt Fee% egctea InPtetggger complement
lysis).f 566N duiFOTLRibE@tord NnOPGT/GReZOY4d i ;NgK Petebihiplication Miei BRASHS1.8. Other
metho%g%)h%%%m ngg%%é‘s B&hay éﬁfé'oeoecdh%@ drd cﬂscfd'sécirﬁy bé\fg‘ﬂerty et al., Nucl. Acids

r mnor coat pro
Res. flPR4FEITE u(éé&ﬁé(ﬁngr nofifagiatens LNfﬁ gswg,,fg] o5 °?"d297aﬁ’0997 867, 5,866,692;
6210@Vﬁ@h@385‘0 &8 fnine PComablicatidniNvodO Gwzrge®nt s on t he

(1208, Qe tANENRRRY (?ull? Hy aﬁl ib &SE%%%KIRE h&)tetlﬁe!damﬁ r&%lﬂ%%ommermally

ar /P e e ¢on E[}a ins a's
avallaplhaq@eg@ﬂbﬁ‘éve bete eroinsRied, 48 cRPigHS tsﬁ%C'ffCuHE‘P?'bﬁ'HW“”Og'Ob“"” proteins.
Trans%%rﬁél@&a@ire bbsyraatd frodiceal iidle Besdbé (.4, B immtdnamtiafdies) or more

robusfelma? ﬁe/jg?sqgg 9’%}4?%%'8532 Odo f6 [ gge%g’%ﬁg'n c%f hﬁlgar%ﬂs% og‘?\[}l?an antibodies. Examples

of suchhashnolphyeapegemersai §rogb4’ﬁge0|f< Ima] dF repp@tp g,(\{) pladk HBMAIE)-MQuse® and TC

Mousgrm%HMeoPrbaglﬁc Q‘F’rﬁx@é@b{ mn be performed In a variety of
formats

o Shel B el mioe et B A2 el o Bnotroa oown
in theBiro| logyotBersidmbive, 4rtiog8ys ma\Sess medd resopicandy by pkyag@eciﬁplay technology.

See, 1%?9 Q{H?ﬁbﬁes lﬁsarba%t Ne& %6569 B3P age 747, 353'}3%}’743 Qr\%@mm 561 and Winter et al.,

o S 4 SR SH 0 ARTAH b HER =L Sl ey =t o,
Naturé Gat552a8531 (il H0)) Icab bauyedto produge hersardantibadiss dndaamtilpdglg fragments in vitro,
from l?‘muﬁg_ﬂéouﬁr( vérﬁgg g\l)zoeo%am Gfe rébeHBIREHof Jnﬁnﬂum%éd%ﬂ% Accordmg to this

donors can be constructe
technigpe. japtkede ¥ dp@a@ JENSPER @lo%ﬁdHWaraeF lng:‘,ﬁltpaéh@aj?r clz{émrﬂmch% protein gene of
a fnarﬁ@{téusajat:tle@:@nﬁg)e E@N d3eM13 &Gl adne diisplageindsi fahdtipnd @hfitody figgments on the

surfa g% t?ﬁ\%@% garﬁcieg 9§Sc%[1éebtﬁg &Q%F'?\{B\f{paﬁ{clea!%omamé Q\Mle sh%h@éd DNA copy of

the phege ggr@mpsaelqci@g@)aseq o7 the fyaetiopdlIPrapariehef tmee%f\BB%@'w result in selection of
anti body genes accunulate 10 nutations at a high rate
(somatic hypernutation). Sonme of the changes
introduced will confer higher affinity, and B cells
di spl ayi ng high-affinity surface i mmunogl obulin are
preferentlally repllcated and dlfferentlated durlng

o .
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Wat er house et al., Nucl. Acids Res. 21:2265-2266
(1993). Cene shuffling can al so be used to derive 20
wheovasend | bodi es fromrodent anti bodi es, wherBCT/IB2006/003181
human anti body has simlar agginities and
specificities to the starting rodent antibody.
According to this nethod, which is also referred to as
the génepértcogieg ftrepantihodynerhibiting Heosk erienertiss. | Thykit theHipge Ynimics some of the

prope@%@[l e FCER. qfhaﬁ@@r@ﬁié St 6eb§éﬂfoﬁ§edQﬁtaa}aﬂ@t¢ objorpdteder review see, eg.,
Johnsiya B /S o e gglhléiavrdcf,eg rrﬂg Stitidh B BERRL HibiGo,Ch 564571 (1003)

SeverSiebgreéd ¢FIV-gene seghiantyean bessedtie phage cssﬂlaert iCtagkson ehalniiature 352:624-628
(1991) rg@é’rgg L S.B/ér‘ég Er‘?é;%é gﬁpﬁgﬁrﬁon‘% anﬁlﬁ:%fe@ kb @ shall FHAGSrh edrbinatorial library of V

geneS(deﬁrﬁor frang fhetshigersH I”B'@“’B?edrﬂ\?? ndr epemgerrofgﬁ%e"%? %8’8§‘§"mr%“”'zed human
donoré BRERY fhstruttcarmAea antdies & aicesd hreayr« amtigens (Incudihg iself-ghtigens) can be

rsoratquFSFefn@gqya}gﬁ Qh%hnggg%%éﬁréb%@%%/ﬁﬁé’%égeﬁg@@ﬁror 222:581-597 (1991), or

Griffit @98) EMBAI J.K8:725-Z31 (1Pealln AR TGOS dRIRAY genes acoumuiate
mutatr@ﬁg btbé)‘{;llgﬁsrat@)(s&%c @rhﬁéfrﬁrutalﬂm) BBins of eehdhanpss ifrodudedesill confer higher

affrnr’%r h% praa@gngog‘ Bltw F\%r&rg %urfgce rmr%@nog@&ﬁmn&gfdg&é‘%myl replicated and
differentigtéd adrinp sulgiequdneardibevenagngeud gris @ﬁtU@éprp@gsg &an mrmrcked by employing

the telHHRB kA& &NthdrPsHugimg.” trhlﬁkéaen&r Blo/TeBHirionGD pY®®83 (1992)). In this method,
the afﬂ@érco%?%?ng%; gﬁﬁ%g palnI kga ﬁa éagtam‘eg?) m Z agatnl b%agnl ?o%eé BH sequentially
repladi@Viheer@avy tind Sgiftlhtiher regipagees wmhartepe’mesarof ety ocourring variants
(reper@b‘?‘regcgfsvoé%l gl @he%' QcQarﬁéB /6 quurqfe?iCBérQ%d mer ftkhique allows the

be co

PTOdUﬁ&?D@f ﬁrBWO%m%afem“trﬁﬁr feqresnts "%ﬁﬁﬁﬁ‘g)ﬁ? @§h$§\3}?‘pﬁawgdé\ strategy for making
very 1466 Prajersantddy rdpertbiies $disd iowaks Hige tnhiberaoitall udiiesy hambeen described by

Waterﬁ%%slebe?%}/ thlcli) %‘f’dsnr]:ges §ﬁ22%§1212§6 1r99§5‘ h@sHe ﬁﬂfﬂfﬁ@lén also be used to derive

sequence, and usin oo
humasg agfipedierirerd rc@ﬁ?ﬁraé§%°dleﬁé'Vhe§r1tb? pesP %E‘%ﬁ‘@?ﬁ%{%ﬁqrfﬁ‘f‘wes and specificities
to the@%ﬁngq@dénﬁarﬁrﬁoc@ Ac&‘r@rgle litisS Inethéd) othlvails atet rafactedioi zsHepitage imprinting”,

the hﬁv&,ﬂrn@grgyc%am W gl tdcoarg%n ?X§)J 8fsr%{jemean%tdle?%g§éfr%§%¥/§ﬂﬁ§e Hr@play technique is

ransgen
replacest pritss fapgrioigraf N e e’sdqff@ﬁbmeﬁa%ﬁt‘yg rofleptiueg camﬁfrsr Selecton on

antrgéﬁ%@ult@@ﬁ RoRLGLIORAEN vORdle fegione ¥apapl & ré%&ﬁ'h@ BSundibnad lantigen-binding

site, rpngh%q?towwﬁwﬁ?ﬁrrrggjt%el Lon%?ég'td'reg Y\/ﬁ F(‘IQ prc{_cjg%z erepfated in order to
repladenthe: meshaiég EKGET/ \0S48E8 aomwseu@myoesmmed (spe Rt Rypligation No. WO

93/0631?63- p%réhZﬁé'a@@&) 1, 1@5:’5)"‘ @}Rﬁ(eftr%ﬂrtr&%h(hﬁrﬁbnﬁi@ﬁng@trd»déﬁtSan%odres by CDR graftmg
antl

e o oo 35 S, R e B Bom s o

rodens@idii. ng techni ques such as fl uorescence actrvat ed cel |

sq fs'e%garergt tﬁ‘%%)th&@ﬂ ey a‘b@v@@rs&gﬂbrpﬂ%rrﬁs% hé‘nﬁérﬁ‘ieﬂ antibodies, the general

are speci
prrncr@jﬁe dippygsesare aprlipableys GWOT'B'”%Wgoﬂ%HS@nPr gxampie, P dogs, cats, primate,
equm@‘aérrd 1N Bies. ais hethacdpparentaired bog orinmee aspectErBimplapiingfan antlbody described

hererr%l\%[a{/b e cha Y %I EHR ﬁr‘aﬁﬂlﬁ YRR ALY EWDR mutatron

gl /ggr@oc}/ e;p:r@r']rgy bg rrﬁxﬁej reﬁ;@ralprpqar@)ﬂ bg )g(}sg %Bl@tg@y the antrbogl ng/ ands aﬁcﬁ’body producing

cells ﬁ@r‘nmf shiak detgainifg eleaRas saqllénlmgmetuslng thel benensdqueree to express the

antrb%{y rs%ogréb(i\'n%wy hosta&ellgJ ﬁe(qe oélqs_ﬁeﬁ;szl lAIRE Frorlheth{)bsﬁhrl:ﬁper%yfbgremployed is to

I nve
exprea Itie arktihody &fquemﬁen Pionist (8ig): é%%?@r%r@“?&?ﬂ'%ﬂ%dr Mgthods for expressing

antibGdsl rBQBHLBRINtyaR pidhts br itk rak @eéhQirs@lSQ@f tSak rforsaxample UBdetegs, et al. Vaccine

19: 27%&?@402}? L%r%e& ﬁgér'% at | ?%}RFHE? 132({508%1%%8 PolideRt al., J Immunol

myocardi um  DNA encodrng t he nDnocIonaI anti bodies is
readily isol ated and sequenced using conventiona
procedures (e.g., by using oligonucleotide probes that
are capabl e of binding specifically to genes encoding
the heavy and |light chains of the nonocl ona
antrbodres) The hybrrdona ceIIs serve as a preferred

- o S~ o o, o ™R I A
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20 place of the honol ogous nurine sequences, Mrrison
et al., Proc. Nat. Acad. Sci. 81:6851 (1984), or by
w@owaloeesvd y j oi ning to the i munogl obul i N codi PGI/IB2006/003181
sequence all or part of the-8bding sequence for a non-
|nnunoglobulln pol ypeptide. In that manner, "chineric"
or "hybrid" antibodies are prepared that have the
Methods i 14g(18pR c Mefhers pr mekingrflegiativesbapt 98D @ Goriamanized, single chain, etc
are kndRh infoat. her ei n. Ant| CGRP ant agoni st anti bodi es and

g?rh%g@%tﬁegee %r&(? E rV\I{ éf Ocrlnel% gg&u?quttg Iﬁ\?c@leg Euchaag ﬂBgre%%ﬁ&t éctlva@éti cell sorting
(FACSMear géyybe eroiieyed MSOI%tﬁé'hﬂb@‘i“%R thefrire grecifiefer €8RPzat i on of

alc?’he GRERRaRE QE:‘P% Cb%lmoafét Mé(dytd(ffdr&wt Q@In@l%t edarAdte/cark be active and/or inert.
t agoni st

Examilgn of AUSBE FRERE] PRI BYVTRIAES: PO o oAy B dexian, mlon
amyla@e}eglbsw\matbracm?nedtfcéd reelhildses, ipplyacayigmidere agarosesrapd ofagpaiite. The nature

of the%%&%o%% @lﬁﬁl@ %t ﬁ&du&‘b‘t‘e fok ﬁ}rpcﬁbggf th® inGSeabn. Thdse leﬂ%@lﬁn the art will

O o SEE 2 B i b e, v o
experidehtaNal iI0§Ynme drobodimehispthé cdﬁiﬁl’e’orbpm}sleeg imeigty thatttargets the(m:yocardlum

B%I\fl{)e\:’\r@%émf @3@ &@n%g@@%(ﬁnt%a%satsqgaokﬂy iR a%'dgé@atlléne& usmg conventional

or treat an
procegifresh tetla Bh &isifg . o@gonuﬁe@ﬂg,q@;s thqt)arqz apables af Elp@é} éﬂ%:glcally fo genes
encod@hfg tﬁﬁ@avyadhd ligBY) camBidbite hordln jantldarsp y Mhd bgiridoma cells serve as a

prefer ?soxljert e ﬁbglr g n(?ng: |sola bt’gi(gm HEA%E%%O @)r{bressmn vectors (such as
expressitenebtbisaiiscloged in cﬂ@aatub\mgt@ N & 9@3/63@ b @, Rercieggsfected nto host

cells RRHad® r&bﬁ Qi %.Qﬁ Ods r&susaoi@lﬁ&é ham&em/awt(oﬁemmxt igP yeloma cells that do
neutralization of

ot OtB‘?rW&ie rPQOdétges wntf{;g?lotbtgm ﬁéci't?"grt?rgéta% ttte] s&nﬂ?es*s %gd%‘&g%ﬂlbodles in the

recorpdbytpept detke ($4e, eqr, RAITt RublicalidnsNe AVQ BZI0A462e Xiie X\ #igp, may be modified,
for extdl’tr}@Q dgye%@tﬁutﬁtﬁ tl@(wdﬁ@%eqtﬁ%g foP RlRERdEvH 8k light cﬂld'h €dhetant domains in

ment

pece SR FomARES THES SBLPTED B LA A Bt 4 ki S5ty pay s or by
covalentiyrfaitirg toithchinandonglvinuiianedingCERFeran e go part of the pomquence for a non-
lmmuPdgfbghlﬂgo #ygeﬁﬁél thathﬁqnang SRy bnob%nﬂib%BlEQér@QﬁeﬂaFéd that have the

, Inclu the ELI SA format. | n other
binding sprsificietieg antaﬁGBHtﬂoneﬁmﬁ anfbRdy §8%iNst anti body i s
I d@uﬂiodﬁpeaht@bnisnerutbadmam@wdaoowaém“eImmva@ &om antitddie€EGRIPbe identified or

charaafﬁgﬁg%mhé ?rgett%%s u a? Qhéaglg wiefs trecﬁﬂ%n tamblfyr‘ét@h tdr%u@llzatlon of an

or ac I on ex res surf ace
CGRR: blplpgtca\t\@:t@@sowd@eaeéentﬁmmqasﬁfe@esm@ﬁ@&'e anﬁé?(%fiﬁ ?FB%OH'@t Fantibody can

also Blbdritifdd byl @Bldating atchiidatd enbeiti TERY @kl raoriteriTgi ahgitoe or more of the
followgtgr#\? C%astlam&%goon t%tC (t@%%ék %thﬁci(m bHEh?% its recept?{(s) (c) block or

I 0assa
decrebesr GERBdtsoisF agivetn Gnskilog AR achvieninéd i .'r\h@ttﬁGRP biological activity or

doanteQﬁ‘lSp%% £RBAIBEd Yy EBRPQighSINE BhcBaM (H) 6&3&/@& ghalieate yr. treat any aspect

ol 6
of he%g%é@ Irﬂtg:}a@@ﬁg{’ Clp secté?arrgnceq:ﬁgggﬂ @S?n%%ﬁ L(}r%ﬁuc%éCGRP synthesis,

produniftn éri welebsd to Sorsti‘lemh)loéttnﬁmﬂ of actA@@RPrartememst aiibpdy or polypeptide is

identifid - lmcu%ln&a'@n&@i\te %%;ent Ak BEsRPI nﬂﬁﬁtd)rlﬁbtb%dmg)énd!bﬁﬂtehﬂant reduction
measur ed usi ng

or NPT 81 AU ARRUOTyCLE | F0F BPPDR 575, H Paperiernds win purc
CGRB afijyentidsss) e mwite cellEswbtdlly et(prwsmg ®Brtrangfectedioaaxpgesy ICGRP polypeptide(s).

In ong' %meog %gnﬂthg bm%i%ﬁ%sse@ni g%mH&ﬂ@é §m&hg Q@s%? GRS tHeSdbfily of a candidate

antiogsh o Wteo‘f"thaﬁw‘frﬁ% ﬁﬂ%?GBH@ﬂew'Sééo@rGﬁﬁot fgﬁﬁﬂ@' £ Ppligted. The assay may
be pdRRHHERN in \&fiow! formdtsirisdlidogathe Melgrofoatat. (I Sther Smpptiim@nts, an anti-CGRP
antag%ﬁsot%ntugso% Is 8&m&@ﬁﬁ%&%@% J %‘hdh&t@ %;ér(tthﬂ %G?{Fdand mon(l)tonng binding and

arac qﬁé oni st anti bod
amn@mtyh@uwua& eﬁé@&ﬁﬁﬁ@@“@ﬁ”@@?épp”Pﬁ“@ﬂ@° ﬁbles
Ant i - CGRP ant agoni st anti bodi es may be characteri zed
using nethods well known in the art. For exanple, one
nethod is to identify the epitope to which it binds,
or "epitope mapping." There are many nethods known in
the art for napplng and character|2|ng the Iocatlon of

a o o o, . " 1
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20 Netherlands). The epitope can be a |inear epitope,

i.e., contained in a single stretch of am no acids, or
w@200c05809 mat i onal epitope forned by a PCT/IB2006/003181

t hree-di nensi onal interactioesof am no acids that nay

not necessarily be contained in a single stretch.

Pepti des of varying | engths $e at least 4-6 amn

adolthwirlggnitig) idsafification, theaichiite @' 8 cardjdaia @8t GERP @atagonist antibody can be

furthef &ﬁfﬁ%ﬂ RANtdiNdd BNslodssfd, Eﬁr@wn Il sk tﬁ@taaﬁsfeaiycsongdaha@mtxes Alternatively,
ant| -

agonl st a r
e e S R 1B R0 BBl om
measlisielshanges ibesspdhsive cellsniThess inatida, ki grearblinited 4o straviptiog Of CAMP in the
cell 33% HRIOGC QYRS | 2pRigBYsReRlily dRsy A& by ﬁ@aidr&ﬁh&ﬁ@ ammodels, such as

uence and d etern1n|n

I ndi
meas g A0S RIRIen BeRly S mee%vvﬁ?twa o B s RBrB Parerocot ot al. Br. 0
Pharn@xXpir €8S 717 78S $208S , Arfirhe naxdeln of xsedaahgs {sualmes, amigratienigay further be used

for tesc(]lgg e{ftcac’cyforf %Q{SE %?dan%ohlggr r{p@g&?ﬁae}é HeulY, &pﬁcF&r‘\c@onal Neurology (15)

cons i ons an eacti vi th
Suppléx{éQQQs Sewre F g Msogs b idextiding gndieheRge: éﬁﬁ% BE&P ‘%P anigonist antibody or
polypd 884 &€ dbseristrt i tskinathe Baepgene fragnments may, for

?@P{&ﬁ%ﬁ’ﬁnﬁﬁggr&&du e%leg)ér{ gchﬁé?gctér?gJ‘ustlr{gq{qétﬁ&dsw kﬁ&Nn in the art. For

resen
examelé, ana g S tpedenlyribe ions {0 Wiih 15pIRgs Fig eBiopp eaPbing. There are many

methd’@i@ hROY the &t fop ﬁlab@ﬁ’d Qtﬂ)CéHahé@{eMznhgﬂihé lezeltidn@RRpidpag be Ptcteins, including

solvmgl t@%tqfﬁfﬁ(ﬂ Oa}rg%tﬁjrg ofca? ta&'tﬁ)m?jggg g%re\ CI aegt g?ﬂp&ggn %géays gene fragment
expressitendssyse end yyniistio geptiiedesddi aﬁs@wsl é%d@ﬁcrlb%(ﬁ%rﬁxﬁ@p‘ﬂ feChapter 11 of

Harlox? %ﬂ&”ﬁgﬁée%sﬂb wRtisoaRd, QrﬂaﬁJﬂ&o@LMJnﬂéleC@Iﬁ ?ﬁﬂg}ﬂaﬁb@f Lét@l’@cﬁy Press, Cold
e librarjes) ned |i

Sorn R Pt FeplSER) e MBS DR e 84 letomine e
sequebta b wigcht=m amh@(i‘misantmhlsmtupody fvings. npphitopd m@@pnn@nsg@gwgplany available

from k/glrlogé Arcaddif I8k e¥aPRLE s &Hh@g@@&ﬁér@e@f@nsza@t PldElklystad, The
8 mal n swap erj.nments

Nethegpngis)- n&eﬁmlcﬁ@ ﬁﬁt"ﬁ?ﬁﬁ@‘éﬁpg ‘@aﬁOfﬁgniﬁ’éPF&F}Q@fﬂﬁ&h of amino acids, or a
confointbigidl EpltopeBimiites o apeidinashsiosal frftéradtiemof, angsimuéaids that may not necessarily

be co”tg?\gé r?ﬁaer Q{ré%(ef &lretcﬂp'ﬁegtﬁbees i %\% rQ;gle gt magx afRh& 4-AARb Beids long) can be

usi ng

|solatw|:synthqe§12\ﬁ,ﬁ K%E} %?W@U@“ﬂf’)ra&ﬂﬁ‘@?ﬁ for Bmdlp%gsse@wl an antl—(EGRP antagonist
antibdag! M@@ﬁéthéﬂ%x&\ﬁﬂl@ theepitdpepd ated tfe waipPEREP aniapbnist antibody binds can be

deterralin%(iJ ﬁﬂ%%eysétepwg scrge(ngngorﬁ/el,lls}/ng O%Er?e{?gqg IQ%H Be?gél#vg& %EQhé ¥GRP sequence

anot
and deeanmmtngotpww by dheeipnt-QBRP 0TTFIgBagaYbetyT/ |ABSR59)'69 dpghggene fragment

expres§§1 Js@ﬁ?s' Mé op@Vreé&ﬁg?ﬁéh@Qlcbdlh@CGBqu frdgientea teitho dandbdly or by specific

genetprcga%ﬁffll ng &n c?cﬁq [?8%9”% Pﬁ@\gteagr%sese f rg&rrr%gntg ak bgw\ﬂﬁh %P ntibody to be
testechin dtteemingtietThe @enhiradmeptsrmye fou s¥ainriep be Repdreaddyi AR afl then transcribed

and tr@ﬁ’stléteo(;% rd?eﬁﬁ ﬁgﬁm)' i kiheAdt 4RO rdcfoakifVe aHiR RRIBPEAE Bihddiy of the antibody
to th%rﬁiql éaéﬁvelyl ageled \fgﬁ &%ng@gﬁ%ﬁ?e \A@%termm &ﬁé/ptinq?lar%%re%ﬂﬁlon and gel

electrdgioessisi n@ertdin tpiwpentan @@Fbeamfm@@hbysUSlwﬂargﬁ)ﬂlyamﬁanfSrandom peptide
sequén‘c?est 5?%! Q&T‘S’n fﬁ@ 'sﬁr%@ o?ﬁha@é Pﬁ{lclesa(ﬁﬁdgg ‘Rg'bﬁe%) ﬁ@mﬁ%& |a%f ned library of

assa known
overapR SR FPTRRN=CRee ORI 4T B e USREY CuTn oo sssave. In
an adfliod ekar@ERPAajeagdNbisdn anigérbbidying Govesin, sdoainesivapping legperiments and
alanirfe! s%?ﬁnﬁwgfnqmaeh s A 6 Ig@ﬁéﬂn@&i &tléé?ﬁn‘y OLicks %ﬁ@ife%ssﬁlﬁﬂént and/or necessary

aln expressi on an exogenous ote
for ertppaining. Eeeexa@p, dorf@"sewap@wwpem@ts G Es@edggied Using d mutant CORP
in whigh 4&%u94€gmeﬁ&cbf ﬁmemali‘rﬁdypeﬁlﬁmhEVéﬂideﬁtré;ﬂH&ed)fsw]aﬁped) with sequences from
a closameﬁ?e i P at n %ﬁ%gglﬁ/ c{é%ﬁét;ﬁ%gn (S(Elgl'?la% %ﬁotﬁé{%e‘?ﬁ'ﬂep of the neurotrophin protein

adm ni strati on, partlcle gun or catheterized

adninistration, and topical adm nistration. |In another

enbodi nent, the expression vector is adm nistered

directly to the synpathetic trunk or ganglion, or into

a coronary artery, atrium ventrical, or pericardium

Tar get ed deI | very of therapeutl c con‘posn t| ons

T o o . A -
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Concentration ranges of about 500 ng to about 50 ny,
about I g to about 2 ng, about 5 g to about 500 g,
waea7absee 20 .tg to about 100 g of DNA can al BOI/IB2006/003181
used during a gene therapy psg®iocol. The therapeutic
pol ynucl eoti des and pol ypepti des can be dellvered
usi ng gene delivery vehicles. The gene delive
family)y ety asessiog bingieg effthaqntibgdyde tha ardapt PgﬁPdm @?mﬂ%@é@f the particular CGRP

fragm&He BeAn@hd bxn&iﬁbb%be@%@é‘s@éd CGene Ther apy (1994) 1:51; 25

EIJ% a&ﬁ@n’%ﬁ%Gﬁﬁs c?rigﬁg%}a tg g%ragtgrll{zg ein x-gqmegr}\éqomst antibody is to

use cdagreétidncssdy: 994 pthér amlsqmes&(pwegsblmﬁtodhe gzmmaraiuggn I ri§-, various fragments
on CWW@%@&PRQW Be Adpchisras Hel &‘ﬁét ERARIG RIS to BETEBINE Apitope as other

or 'heterol ogous pronoters. 1 on of the coding
antibogigg u%‘?%‘@“@r?sﬁ?é( s é"et"}‘ﬁél H‘”W]tglﬂ?ots‘ﬁ Pfss\?f@ nfpe att-ogul at ed.
Viahakprogssmdesteaian be usearto diedct exgregsiof ofanaet-COEE antagonist antibody. One

skllledgrg h\é%ﬁ% é% Ilﬁgﬁth%?\hn%)frg{ idnot @?eés nYed&std &%I&&&GS@B@ of an exogenous

viral - based

proteiry éhyied- e §ee ried-utlS; Paigpt %{?% W@n‘Bg %e”c? 4.0, & 35 1n affministration of
expredsfhl Rdiofd heiGddsseeal . PstemieGdntfudttatioatinauiyoimjectit, oral administration,

90/ 07936:, WO 94/ 3 2
posol ] Sl A B R0 B o, v
expresislonmgorﬂs,@dran@tezpdmctwgq the@gmp@h@tﬁttrunbor gaggl@@oorggtg -a coronary artery,
atnumaMtrEB g@eﬁg&d,m 0 345 242), aI phavi rus- based vectors

( % ?'%@f el é irJyI % _ﬁ%ﬁtqg%%%sl ;% nhlnlngran é)){p?e%g( %{}‘%& or subgenomic

polyni¢ReBiES; Caﬁ\@@@ béRJSEQ4®GCaﬁQf W'M’]@Eﬁéﬂemrkﬁmwes are described in, for
exampﬁé‘ GRRBakt &1 PreMid M&eW@QQBﬂQ%& ahibelet MR‘G%R@@heréb-E@@sVRlethods And

ot g D A T i VA8 L0 S A G s

Wu et\&D) DBIDITHEN; (19%WD26B 5429 Z6rike 4\6)., PAdc2 BBB Scad\Ocio §5A1 9¥90) 87:3655; Wu et
al., J. EBP CVQ‘: 9(5%&256%55}38 ﬁ%@p@ut%%’bﬁ%béﬂﬁn@éon%gl d ;maﬁugclé&lde are administered

in a rapge ef at(ogg@%)) r?g:Y,tIO rfggutagépl rqeﬂsc% (rg)l% o[;_‘pfﬁl @@Blstrﬁgﬂ | Y B ege %erapy protocol.
Conceh@htiov eér)gey efdbelitess0 a@eb armnﬂ"amdsg emut alugmo sreuenmpb,0g0edt,5 pg to about 500

1a, ari@g%)& héfggg a\%olu{] ﬁqt?e‘t? %‘] 5@& F:Iarhﬁlao b? 8 rméi %8% (_t)l'\l/erapy S'protocol The

therapalineplyhseegtides. and, poQreptidbs caduba dedigered V@\Qmwc@g\mogehlcles The gene
dellver Qy\ El@%Qpéé SBA8 L normddi B (sed R 3@11}4c7§ncer Gene Therapy (1994) 1:51;

nked
Klmur% 1t %lg ng@g}sygéélﬁggpygz?qnglly Pll'nan 6&811«? V}&r%py\;g%ﬂ% I1 éQS and Kapilitt,
Natur€€khesicy @e®t) 66148). ExpleSionRd beshtcolog sé&suBrices d80he |ﬁ®r:ed using endogenous

e LR B L B SO 2 e oo

regulaipsiyt ral i zati on or fusion with cell menbranes. Naked
DiNAaicBedla@rdRr asiipdroped dedied pplyaucieotidtkad dpbassion in a desired cell are

well %%ﬁ I(Pncg}%t ér? ”%@%5%93\8? %Sg%qgrﬁﬂééumggdéprbf (c‘};lé Rlot limited to, recombinant
retrovin|sg8 (Fe8 5., E@Tp%l%@?@gn Npn Ve 8PO0ESE: WQs?“@é??@ VY PR/REp8: WO 93/25234;
WO 9¥/81i0| v @208y bhezBobnu.b. Sateffalosrd, 2Np7405and 22777207, GB Patent No.

L e

forest dérse (A B VRIB7TPINTCE p/R-1345),. Ress| Riveg) viskis ( XR-373; pEGG, VR- 1246) and
Veneﬁegn bglu N@éﬁce;s}%tré virfd @\tfrccl‘lai b23: ATed.VRSHI50; ATKIIYR 1249; ATCC VR-532)),

d
o i st (0L T Lot g ey Pliloli. RRLb AT o svosres
WO 9THD 1 Oeer/28908; e«ﬁe@ﬁba%&ﬂe@ddﬁﬁw@@pﬁfmnédmunmfat@mqﬁ@NA linked to killed
aden&ﬁ%&%@é%é@lﬂlouﬁé? TS 'de'n@ ﬁ*ﬁer ﬁQ@Q‘Zg Bi197 B4h alHeld ed3l

and 1ts variants shown in 0 eptide -
ddionvid e ¥eidesory ehatrc 23,8 E\R@gfj’ AR put ot timited to,
polycafiahit eorGienseddNyolinkedicl wtitked és kiterhameheiimg) alors|(se@ceg, Curiel, Hum. Gene
encoding GL and its variants or the polypeptide. As
used herein, conpositions conprise one or nore
anti bodi es or pol ypeptides (which may 15 or nmay not be
an anti body) that bind to CGRP, and/or one or nore
polynucleotldes conpr|3|ng sequences encodlng one or

o . o o o " a PP ———
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bi ol ogi cal activity or downstream pat hways nedi ated by
CGRP signaling function; (e) prevent, aneliorate, or

wo e@ansamy aspect of headache (e.g., m grai ne)PCY/iB2006/003181
i ncrease clearance of CGRP;-and (g) inhibit (reduce)
CCRP synt hesi s, production or release. 25 Accordingly,
the invention provides any of the follow ng,

or
Ther. (589R) 51471 diornd(inkesl RN (g°. Gohalliab Bist.i@ham. CERPRSH PRy eukaryotic cell
denveﬁ}%ﬁxﬁlb§ coE (3 e%f J.epdian: INevs 894 adoapcartublidh Kds. QY0 95/07994; WO

o158 G S o190yl g S, g i o

memb6eneg. ¢ )Naed DijiAt caphascnbeemplaysd bBx3mMukry orkddt BNA drtiogdugtign methods are
descnﬁ&ﬂ%(ﬁ' by bRkt grhﬁm W@boﬁ1d@§%\4¥ U #anPlio. 3 Hsb RBEY Lifdsofs that can act

variants own I n
as geo%ﬁe%ryeV@%qsoﬁresgequbsﬁ]l% qg g?teéth&q) no: %{ ”‘%g‘?h Lg\)g;atlon Nos. WO
95/13'.@653\VV@ ®f23891; |vh@dy/143115 cand IEIPS)534D6V3aAddm‘dmI aplpmaches [refdestribed in Philip,

Mol, Cen B(o 3(19%%%0241 %ﬁ&éﬂ&@i\laﬁ Wag, 'S 2%94)“99%81 five

or 1'ts varrants shown in
TabI e 6; (g) CDR H3 fromthe heavy chai n of anti body

An@ody )anGRRtbBardftibedis hypebtidgd tooly hadlaatidis, wptordxmdhoshicelsr
ﬁxgvz?ﬁgn’{]g’%%%mgasfse% J&?og»ggnsb’inc&h%g Rér‘ﬁ%c%%?@% h%m&%ithﬂ& comprising

ari an
anﬂbot]i‘;a@ﬂ a@ng:its a;arlqnﬁrs@gwm[q%abferfbm qqu@eﬁ@g@yrl\@ﬁ Jiom gyfibody G1 and its variants

showrfslfﬂwt *I'Q%j% & %6thdcﬁaoﬂo%rs|o'éﬁlbﬁsmgsbéw8nde8 eﬁa&du@ 81 dnl)its variants or the

polypetpﬂge Hésaw @ﬁ@fnncona,:fo&g?{glcgg\g{)s%gqge Gﬁ_m&e ar& §°dveasr g!)l}/peglldes (which may
or mag hai\a ah anfitaly)éhad bina ACERP, aadiorartei ob odie rRebivEi¢adifercoqRyising sequences

encod91 eon@for (n@re L4 e or(delypeptiBgs thbtWigdiol CBRA SQed%rc@WpQ@ﬁbns may further
pepti des conprisin

compriReUEBR HEPETGrEHF 8 m%ﬁva&%@?%%?%ﬁfcwge“%ﬁ%?%??fng\"é{ﬁ%fs which are
well kikapat theBRs) are di agrammatically depicted in Figure
S. Th??ht?{:ghﬁaa% ?B‘nlﬁfan%eé S ﬂﬂt%ebtﬁie%i the WvértioR ateBaracterized by any

I'S under st oo t
(one @iBgE) e IOEIRSNBEETHC AT HoETBR G PPRb CRRBom binding to it
recep@RE); ChobK ¢ dEBRadeal GRP ieespia dicilaticnoowiating dANIDBstvaiinn); (d) inhibit CGRP

oo §ELRAEH BTy P RB b5 5 ven.amoore
or tregb@Ty ABRC0E heBREEL(e.9. I5IaRDO M IREPRSE CleprBcTEiRCRIT @ng ([ inhibit (reduce)
CGRF)AIhBEIR anBa.onlonremeg@r words, in enbodinments with nore

t of t, ' N
2\%‘? ﬁﬁ?‘ﬁ}' or(g}%?:lj%en?%‘rc%ﬁw na't%leons Che? rﬁé@:ﬁ g Orda%n@ sfons  (including
pharmangdickl rmmpgsltlonﬁecomﬁm qarryrpf Feofpliandng: &) ﬁ@pkgp'gé &1, Qdts variants shown in

Table (SV\'tH) %ﬁrdﬁﬁﬁénp&r eméyloﬂ of arﬁnﬁoc@/rG1 amnitsl MQMQ shidwinGh TGﬁma[ {cs @dight chain of

antlboldé ggtorfta d?rlanﬁ%\gg g} T@?eé%t(d %Aﬁée]vy c;hane gfs ént:%%{;é(:eft %r s \ghants shown in
Table S & bagbi mbleyvaiizkéntegioa(s) fran atight chain amﬁ@r adpRYY eltain @@étlbody G1orits

varlan'isiv‘%?\owmn THRY: ( Gr\’ee& mofd Cﬂ;ﬁ(??@oné QWG thré‘é R IRE of ¢ é&/ €DRE) of antibody G1

ri
o s e REP AL OIS (9 FORUG ST 6T R BIPeHagS (G OOR L3 from te
light cheiast arttinady G-horae vafiamtsrshodn inelabler6; 6) thre€ORRs)frotrtiae light ehain of antibody

G orﬁtlé%ﬁz?rﬁg é?%lenyln 'TQ@Q%‘ @‘l}hreé @DRE flofARE b chaih BF &RibodyOtH or its variants

ve or

showréﬁﬂ‘@glier%m) §1req (ﬁlgR%l{rorp ggglght&qéln \é{?%ree[ #ﬂ)lgséfrom %%avy chain, of antibody
G1 off itsvesriadts seown GDR(bE) 6;2ane (Aian|aptistdy abopiisirgSaty @€%f (1§ 7htough (k). The

mventi3 %0/‘130%?0 de? 8df$'1pe%§c{é§ C%E/’T?‘”g ;n/)‘? ?r%%(%o?er of ik p8%. i dentic aI

Ive or SiIX

CDRs
GITherChR goiigns anengibedyowh (inclidinghFeotiga apd Kagat GRR At dﬁafammat'ca"y
depicleR # Figdr&6. D@feﬂﬁiﬁﬁ@n of CDﬂak@ldnméeﬁdlIIWItﬁm tha ¢kelli afighe art. It is understood that

in sowgfegrlwaﬁlgfé{etn%l ?‘ﬁ) cﬁnt Ve & aI | b%%ttll 'P@ab?fegr?J @lhlzt}ﬁa CDR (also termed

"comhyrmesaRed ot @xteldedrCDFtsS) \Lfafqu@rﬁf@oélﬁ‘@mh thﬁC%/?BBIaE? the K%WCDRS In other
be greater or lesser). .The invention also provides a
pol ypeptide (which may or may not be an anti body)
which 15 conprises an am no acid sequence of Gl or
its variants shown in Table 6 that has any of the
foI | owi ng: at Ieast 5 contl guous am no aC| ds at

oy ~ g, - o s o oy o g, A~
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am no acid (lengths described above) fromboth the
heavy and |ight chain variable regions of GL. In
wa@ewrsesoenbodi ment, the 5 (or nore) conti guouBCHIB20@/003181
acids are froma conplenentagjty determ ning region
(CDR) of Gl shown in Figure 5. In sone enbodinents,
the contiguous amno acids are froma 25 variable
embodimeriteriheoEDRY areTihe ot GBR:f i efharyvqriep)n enbeginents with more than one

CDR, ﬁﬁ@tdm@%?h bﬁ%@@ﬁ@b&ctt,gggdmékeﬂginmg Gﬂxtﬂdsyﬁﬁégﬁwitoid@cioggthtmz :
sSucC as m a- . can apo . 0_.apou
Al SP1F ShE MDA RARELIST B G PRUPRPF AY g M8V gr e ot e an
antibodf) whib oorhpr2e9atriddst ArGICIMat lagsb to, Bi0easkahreghorat leae) fewly at least five, or all
six crgf%gHétt ate AMLARAMHeRRD 10M bt cBROatMst RO IeROthrdaMt least four, at

least fiyg @E@II gg B%{l\%/ls 8?83 %}3 Gstz \(/)azsig%t/lﬁ/lsr?qt\)q%ultg 8' %@e g'(\)/l Oél?ﬁ%%g]ﬁoﬁé%{e@'sw’n}cwge antibodies

which hiavelbingasabid, mirky, fow, fivessr i @DREE) yhad fareadibataniZBY ideMjcal to at least two,
three, gcib:l),lg 3‘%8 %%msb%%%g S%rglgﬁ/ﬁ% t()‘:gb?\ustomegégnb%ﬂneﬁ@ OtHé at]iQasPMe, two, three,

_ ut 100 up(l\]%goor about 50 -~ _ =
four, fiyii or P& OR{Reate PUlRasPBR BP%6vIae $7 e BRI Y01 0tmRY g “Athy 7% 98%. of
99% i&%ntiééﬂ_@%@!eaﬁt&l@,QQb,Qﬁre@,rfOL@,ley pegt CoRS of Gher its aatdnatbesin Table 6. It is

I S.invention n. . : 3 L
under?c{ﬁcéi[ g?i‘t _forT%Uéporg%sf ﬁx;:)g\gst in deg'\élgﬁégbﬁndgié %@gﬁgé&é@%%w&m a%:tﬂlty is generally
retaingxh etteoghythé extent obadiivily rRYyEECAIPHRC G T prdts yatantoiPwa in Tgyle 6 (may be
greaterrg,qgggg,i)_nant net hods (i.e., single or 35 fusion

pal ypepti des) as descri bed oye. or hem cal . ;

CHE REEsn Bkt FafEs oo GreRRC SR, BaLioEd™ B2 he o apgpody) whicn
compriske i eminpetiy pepincted Qlpr trovaibes sh@O lakeied Hek s, ang obthe following: at
least %E&MS&HU? RhdinG AL at0¥ast B eBhigadus IR ANEEdSS at leddrtaBOAS 0Q@bntiguous amino

e S T oo R e B e g i o et s

25 cotigubud darencpaotiduaeebsbyboandtedntigrateamipo beigeeftd stguence of G1 or its variants

showr?'i?q%glg%' \éﬁé'r 6 IPEOY 3N tHe i ddd aRNBsHE 2 TBhdbROegio™8EG1 (Figure 5) or its
al'so, U.S. Bafent Nos. 5,807, 715:

: , (15, 4,816, 567, . .
veriars, B3y HIBHRD OIS BEHFIBRIORPOG AP 1dhGeinp! G1. Inanother
embo@ﬁh@rﬁthﬁaé vaidb%rré@bn: ¥ €romt discaanthanodd iGds Aveexelvelaryaiypeptide .has contiguous
. rec | . I d . bl of G1. |
ol P TNATALI PHECEpaig l, mig.
another eyelgdinsske thent éﬁ!im@e)t q@@ttgﬁl@gﬁ,?ml@qa, &Fids arenfEy @ copgle @tﬂlilty determining
regiorC{OBIRY oF &1 IsBMEInFeglird BS I for@nérhiidaents] trehoniigubrs Shieb bE&ds are from a
e 9 aq,c&SEQ ID NO 10. In another enbodi nent, the
vanabsarYAleIeot i de conprising the nucl eotide sequence
s Hoahinding Sty (5o)NGe9 2athACBP SEiapqrst Rtibedy aiidePobpaRiidl to CORP (such as
humah BICGFRE) 8arPbe S0E0.VEGLBAS 200 AMEXoRRSIMMdifents, the binding affinity is any of

propagati Qn. . The seguen ncod th ' f
ovouPHEEALEIS A o S4EALER I o5, Dt B8 Ol 0o, oo
oM, sangt S0heM, haketit 2bM, elbaut tlheM, abeut dRprih dguiah @Mk 0 29yt 2opM.  In some

' emboaimeft'hg,eth%Fiﬁdiné/gi‘ﬁﬁif?r@ 1ekd theh WA SIRbEXNREE S8, BFbuY 263 BV Sdbo@MB0 nM, about
(O ce

s are further scrib erein. _.Th
50 nM, ARy 1§ s 2RPEd rz%@bwﬁgg%&@ %Pﬂdﬁgp h%[ﬁ?"%gipg'm e
I e Grvehicagrenprevidessotudds abfmading isbp of tesoantibodes hi golypeptides. The
antibc#d%\éeomtﬂié) hventidfy Qa@%e%ﬁe?&g[(‘&lx%dﬁ@?'ﬁ?oﬁﬂg\'/ #f0l8 M8 ®ypeptides can be

gnments are made by |inkin ght a or hea A . .
produgtrpPIOiRP IR PS5 PGSR oL P 7 ERClgRY P eIl ethods (.e., single or
fusion? pRjjef@les)Bag destibeal abdvd 3By Bemniceynis.4 2P3slypeptidegyof the antibodies,
espec?a)ﬁg%rtgrnpgﬁyg?gﬁ,dggénk f%gabgﬁ%b Lolagial, Shichly FBdDBY G8RRal synthesis.

appr oxI nat .5 nm between the carboxy  termnus %f
Methasts eof glaamieghBwnthasigi B5f kagye inHee %{ﬁﬁ%arﬁ@w&éa"bﬁv?"ﬁ@e- or example, an
antibcﬁiﬁ/ Q&Ilotl) Naprodle@ by af bBmated 6&ﬁfe§tidéfsyﬁthéslerer e?ﬁlgggme solid phase method.

av n. desi : al . :

Ses A8 eI NCR LT o ne el P EREF LSS nati L ona

functions, such as attachment of drugs or attachnment

to solid supports. The single chain -variants can be

produced either reconbinantly or synthetically. For

synt heti ¢ production of scFv, an autonated

synt hesi zer can be used. For reconbi nant production of

scFv, a suitable plasm d containing polynucleotide

. N " L g . o
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bi val ent, bispecific antibodies in which VH and VL
domai ns are expressed on a single pol ypeptide chain,
whei70sisny a |inker that is too short to all owdDIB2006/003181

pairing between the two domagés on the sane chain, 25

thereby forcing the domains to pair with conpl errent ary

domai ns of another chain and creating two antig

bilmahotigr sitarratve, shecardibeglies qélﬂlbﬁl"@j’éia recpmbingitly sing (picggqg.yes that are well
knowrP h Qe arN"\ﬁ bre &RHINRGE 2 pdHAu @&h@é‘é’dﬂmﬁééb&\ sdd0éjoakencodig the heavy chain

a”dlorb e [H@EICF?'E Vé’f‘f’??b%@f?'tésgo lﬁoéjéfl on hlggéo"ljg@ ex?%bem NO:10. I

anothdriendbodignestpibe ipblymictediis dogwprisitg thé emtlciqmqg@rfcﬁ Sshewrt in SEQ ID NO:9 and
SEQ gﬁqhb%%nac‘re ﬁff\@d Bfo QF\@ Q@rn%qje Védtd?g er@p@@&érb@td b@Ppagation. The sequence
e

[ osed rein. for .ma
encodgRTIFEY o4 PP P ANNESE 288, BTG SRR gpt ool can ter
be exgdnded drBfzeMet hunds usen \Eryniiiciging &Rires2ibo vectors) and host celis are further
descriTé ré‘ onal Iy, the reconbi nant production of
B specific antibodi es was based on the coexpressiqn dies of
ofThe Vayen o alie GRPRRSFS B ER 471Dl Edien EFRISRISIIeF &) of antibodies o
this inVritibn, tshéh 4sVe1. reairy cizimalafsbldaegion ragronts are eratle by linking light and/or heavy

chain ggnza%g\g%clblt\l gélM lals%{n? nﬁl«@”& %’éel lBﬁd etlaﬁg'%é?aééfén%e %Q§423-426 An

proac
examipé Qbedmiﬁlmg: pentids bo@aCé%GS)amhvobdwg%anpmn@t%ﬁg g bifwesn the carboxy

termirub @f on@véﬂi@@b r&fbrParitth 8 @rFdeeinfinusi df ItI%Sother variable region. Linkers of other

seque&:ﬁ.?ul?ﬁya %e%gqlsgn g%'teg ! gsgr Se'tta?s)lg ne éngér%_l_%a% l][“l turn be modified for
additiqnak fusctmbs, ysup}s agviattéchaent nmdjmyg@roqj@phmﬁnhé%@ghdcmpcﬁts The single chain

varlan?soé‘a%t @J‘Erﬁz%@eﬂher r@éﬁmil' dgﬁigf‘@r s’%thleﬁiﬁﬂ%l P@H éynfhfatld P@duction of scFv, an

autonia[@g syptp%sezeh%aé\a? LtSﬁgl Egr VSB‘H&HJ%% prP Jé )a suutgb‘ri\e Slasmld containing
polymmmm thatngpcodee trsd sto§v naT bs hioducédintd 4 gmable, thastreetiaifbrregkaryotic, such
as ye S0 linsk ) o"?f'rblnl &qg o?EroRQ?otlcf d2h 98B: cd@’\%l BIIREEEncoding the

I imuno eavy chai n USIOP
sckv Qfé@iar‘egd:an P8 @apm%bqed“ﬁ%]qul?tlpnw 3% Q@H%n pogplécleotldes The resultant
scFv ¢adngelidortbdi using sisegzad prbeingupiicatisi technigeet lkoown lreth@arar e

SSHFIEIB5L S LR, B0 SO0 0 M s
bivalegs Bigeecif @RitBHIPS ywigh AHRREYY ?@ﬂaewrwm%ﬁs%%ﬁav‘s'ﬁ&ﬂlgpep“de chain,
but uﬁlﬁg b higkdr e @ Rolyped bidey for agrmnbawean the o domeaing sn the same chain,

theretty{slg (flngntﬁ %Igrlnamgﬂci ?g‘lr %th cgrﬂglglnérgﬁ'y Qﬁhﬁﬂ? %ﬁ‘ 'aq&h&h&!a[ﬁ dand creating two

constructi t1mum é/
antigenording siewesecs 5. elkest. Bt ¢t Bo (PP ree. Nk Aeacasﬁgu A 90:6444-6448; Poljak,
R. J. gﬁé}l{(ﬁmgegmjcﬁﬁeﬁ we1iori2@) | three pol ypept ide chains in
rvgeegnis%gcéfyecg %déevgin ﬁn%gct)crllo%ﬁlem ng?essl tﬂ% l%rve%lr}dtnﬁas%[emf icities for at
least twogiﬁfeyaré pfigens; cathlenprepased mlngdée airtibodigs dieslqsad herein Afethods for making

blspeéflcgahtfbb&@éq‘é)% kHoWnQHQhé‘lFéﬁr(@é’é?rb tB@reQﬂ %papl 1988, Methods in Enzymology

w2120 G G (R P PR CRRITE] Byt iy gosed on the
coexpagsaion aJIflchalnhlylmpgldbuIlm‘iﬁa\o/gd:habldlghinchagaws c\itti t—he| twgmeavy chains having

dnﬁer&@%d%nﬂ&@és i\éhrnétgip%}-{a @béhg ﬁaeéﬁ\@éﬂﬂé’s@ Bi-£1 SIOeCI ficity)

i rﬁ?ﬁ?{&@ﬁ &bhansg ?quqaﬁhlto Eﬁ@p% bl?{hecglﬁ |69tab8Hxss R ?ddgfvafl%ée domains with the
desirdaii bipdhe) Specificiidse@uiitedy-bratigbih icorbisisg Sites) septusad i imnadnoglRkulin: constant
domaijnose%ﬁé%cfsgd L sf&?tﬁn' Erjef%ra%?l”@%tﬂdanf TN HGR @davy cham constant domain,

aln_conbinations. This a 6\1
compERAL T FEEPATYp! BTS2 407 BF RSOt upralAEgh 10 Nave the fst heavy chain
constém bég@hednjvadsrﬁéimﬁg thé S@etneckietagr foclighi nglatbmdmgt prosmit At least one of the
fusxons IsselPﬂ in %w%%ﬁﬁt%g%& ryhelag} @\%ﬂ f@srgn ‘ﬂxf%%swe%r e%rﬁﬂwoglobuhn light

I5Cope ent| anti1b
chamh@re @sb@@nntg §wrat@ expips§ien VPchfar?@d §§%®€%%qu§”"? 8 suitable host orgarism.
unwanted cells (U S Patent No. 4,676,980), and for
treatnment of HIV infection (PCT application
publication Nos. WO 15 91/00360 and WO 92/200373; EP
03089) . Heteroconjugate antibodies may be nade using
any convem ent cross- I | nk| ng net hods Sui tabl e
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6, or one or nore CDRs derived fromantibody G or its
variants shown in Table 6 can be nade using any
woreionossoknown in the art. For exanple, four gRCEIER006/003181
steps may be used to humani ze3a nonocl onal 25
anti body. The invention enconpasses nodifications to
anti body Gl or its variants shown in Table 6, B
This preyidesiion grepifisaiiity imadiyptinghe wituahpropgiiang etiihe shrethpepegiile fragments in
emchH%erﬁé @Redf hrﬁ‘e@ﬁ‘él'ré‘uoafof getihkd @bl{/pdbf QP alns R8e@MChY BbrisBidtisn prowde the

oninh S o e S aRE it PTGl b REAR g o tree otpepc
chairgrit iob® exprébioo ve¢torswheartha ptsessionwh ai Inast & polentite dbeins in equal ratios
resulfg'-fﬁ %bﬁ%elﬁ?o%eﬂ'tﬁé Bfbs 3t éf*ﬁ@%(m?ﬂlér@xghlh@ang@s' red 30

i Ian%gﬁpﬁrga%\? g@){)'lsegmflcr?n{ltwglea%fe ck;cﬁﬁto#glgﬁ g&]%lgidﬂé%uﬁoglo%ulm heavy chain
with deBstrbiluirdy sprcifl@ty din lonberrel and dMbgbrfd ibatunoglomdin heavy chain-light chain pair

(provf%?Agy Qegéc']pgc?gvlﬂdﬁ‘gemé W?qhé rbt cflp arﬁxanﬁlli %sdynﬁﬁ@mﬂsﬁuc‘cture with an

des’ incl u lype
'mm@@alg@wvéwhtw@a@u'b@ﬂ'vtom| 8ihsf the baﬁwcﬁ rael?@y'er dagligpiRssthe gpearation of the
desir®d bispBdife ctferhpatmd)%mornm@ﬁléu tmmnﬁoQMbulmrrtm asrhisksativwy. C IThis approach is

desc?bed i O&’C? 'P?lg]lcatloﬁ % 6 9(1% Lllbql%ﬁseld)f\/la?ct}laé’] 9594t he

ahal ogs. 35
AnHﬁf@roa@mwa%qmj@ﬁ@@B |cn@@rrrsmgow@ ¢ayelenttiejoined gatibogigel/ e also within the

scop@ af thewyémtiber Mdﬁ%’nttﬁo@l%b A& Hedh gddado taﬂ;elt @rﬁﬂln@ sysftérﬁ’ BRIRA&unwanted cells

t t
(Us. %?rg Lﬁgﬁs 4%£§ 8%@ iJg %’ﬂtrﬁ%ﬂ o H@{1 @gec??rh@é tzfpghcga ion ' Blblication Nos. WO
91/0@6%% VIO A2R13FBeERM3ABO)ac Heterasenjehates antibedinplney of made using any

conv&rﬁémrra@é lifkhg BickHo8 Ssitast Hdes- mmmaréaé,@@@ t%aM& b?saéie \éveltl known in the art,
e anti body fuse o]

erm nal ue or t
a”d%ﬁdﬁﬁpWﬁﬁ% Eam@ﬂ%b?6ﬁﬁ§§rtional variants of the
anChlbm_dty ovrrmlbe(t ahtiboding blsa enay e preparennn tvitrotusing Nnovm methods of synthetic
protefrt flﬂ%ﬁﬁ‘t @clﬁ’émgt ResARtdRAY &L f('iﬂg %géﬂ)@m F?rr >1%m]p r?murﬁtoxins may be
whi C t e Sse (0]

pol ypepti I NCr eases um ha
constéqqqdbtgw WIWWﬂ%WCWrI by SBHEI0D Hiapiher barg. Examples of suitable

reagetaoBt this whiipose iv@lideaminsthibatecand indirgas-memagtobutyrintdagei d

r eﬁ%rﬂéﬂﬁze‘d%nﬁlﬂ)@ @&Lérggg)ﬁg@] hiétd %R@%Mﬁgdy%?gor i@ varlants shown in Table

rent resi
6, or gpeeRliede CPRE derved frerp @“@86&?1 Pru‘tsl Véﬁ%ﬂts %Wﬁﬁb??@?l 6503” be made using any
methbd¥Ckriad® it i &y pEsivaxamab] Rul gghernStepd tiay bR 18kd & BinmaM® a monoclonal
e al so contenpl ated. Conservative substitutions are

shown in Table | under the heading of "conservative _
sub inventicp rescompagses yaerdificalinesite \antikady Gleguits varantg shown in Table 6,
includiitAfiBgtiohAlly oGt GAtbodie iich Yo nbnfwggufﬁm@ aﬁa&sﬁea;rm@mes and variants

hiccga%geeniwénc gr(l)ome nrat eg il E}énrgc*/ y St Liint] f ?rg acid sequence of
whichrigfeeen g oh SeYBrseh 8PV ie 801 Y I e 8(Ne’ﬁf{‘pe r WA 3p'd sed
antibedyi @b oné$ darintssshewn imbgblde mayt reoiuiated taedtainhan antibody with the desired
bindng? M{»}tté @@ilﬁe%%ﬂca-[aibloﬁpél peﬁ(ﬂe@‘?s Rutich BleBiRk if Wd S08nd need not be

Gp

desc i ?ta@ hcarﬁgw U‘ﬁ?dé%f")?j‘ G\/zﬂo,y tl?gsugffxcteﬁt)l{gg%gtﬁ%(%gmagg Examples of
modifiggsoly@epiidesisriudespolyptid€s withGonservditise suksiityutidny of arfingacidsgidues, one or

more(@etlgﬂs%rgd%tior@‘%ﬁ‘ af s akifd w§€l’(i3d§ﬁ5t s sigfli @antl@/glglgt(e@us@%ﬂange the functional

Asp As
activiyp i UaF § RERICEACIL ys: Arg 11 e (1) S Leu; Val: Met:
Al aminPheid seqiendecinsirtpas inklede érhiho-leine/of\hﬂrﬂacﬂymémmal i’ubiens ranging in length

from \4% ;reé}@.fé; to’%o%ep%ags containing a hundred or more residues, as well as intrasequence
insertions of single or multiple amino acid residues. Examples of terminal insertions include an antibody

antib

with an N-terminal methionyl 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
polypeptide which increases the serum half-life of the antibody.



10

15

Lys (K) Arg Arg;
Phe (F) Tyr Leu;
wW®ee070S809hr  Thr

G@n; Asn Met (M Leu Leu; Phe; Ile

Val; Ile; Ala; Tyr Pro (P) Ala Ala

Thr (T) Ser Ser Trp (W Tyr A@T/B2Po003181

Tyr (Y) Phe Trp; Phe; Thr; Seg-Val (V) Leu Ile; Leu;

Met; Phe; Ala; Norleucine 10 Substanti al

rmdlflcatlons in the biological properties of the

afubgibdign sariantsdevnpli¢ashens apyno apkd regitieniy tha Andbgdy undlesHie removed and

a difiérB@treinfd ﬁéer&kﬂgﬁ‘htfslpﬂ‘@et e élféstdﬁ@réaté%f fr8Gbst OB substitutional mutagenesis
ni n

e S raeTH = Ry 84 T SEIRIOR e ioP or BROHRY Cotappts substiutons
are stmndn Satdel uoderliied hezding obisbreervativieomwbstitusipns”t Hiesuch aubgtituiians result in a
chang?ygri %Bﬁgf&@ éb'[l\tli f%n %‘?e @&Hs@ﬁﬁgl %h Elag fb‘%n&ﬁﬁ&@& "é(b'ﬁwﬁlaryoiubstltutmns" in

tura
Tablegle L7Y M@e&%vr@&@@e*&w& P BB A S5PoRRse ey e Riroduced and the
produ€t® 83r8shedi de- chai n properties: W 2007/ 054809

PCT/ 1 B2006/ 003181 -39 (1) Non-pol ar: Norl euci ne, Met,

Ala, Val, Leu, Ile; (2) Polar wthout charge: Cys,
Tabledppming Aeid Spesiitutiens;  (3) Acidic (negatively charged):
OrighalResikdid!;  ( C&%%fvﬁtn/e@ﬁét'tdtlldr@ Y [CBanpes) Sublsﬁtﬁtloné\r g,

J_nf! VVVVV chatn arl ent a‘i on-
Pro; alRdV (6 Aromat i@ Trp, Tyr) Vahileu g s

Non- CQI‘gS(RD vat I ve subsityst ut| ons aﬂrleysn@ldaéxémy exchangl ng

& |r|:rr ef Re— Uf th T bl ASSTS 6[“‘]’ dAé L FA Iabb
Any cy @Hne resi due ﬁ@t i nvol v H'S ﬁtf rHa the

u_y,

pr opersgGNf of mat i on oflut he anti bo@yI %ﬁnso my 10 be

substg g gETTET &t { g W TIT SETT Mg, Ag | NPr ove the
QXLdat ve ‘stpbility of the molecule and prevent:

aber r §t(Q¢r of

s-1i nki M Conver sg

| &sn: Bt ei ne bond(s)

___p_a_tfl cil nrl \/

may beiagfed

to the akgg body to

whera tha anti hodv
vurreoT O LSELEL ATTITO T U

|A3ygme Its stabilit

l o

Y,

fr agmg’ﬁ't

ch as an 2f ragnent .

)"I

an Nt bhads
a—ahtt uuuy

no acid

nodi thse(H) _on

5 can range from ch

such !’:’13(”{ h

region can a

ao-o4—el +
alT uUS ({U

e Vari abl e Tegion.

ter 15 binding af

nrg I'n the varlable
Prieyciaghd/ or

afn@smglnohysmﬁml fying one
y_compt ma' e‘ﬁ”Vﬁ’ﬂdé& RE Brd €U Ul”’
f

Speci T_éLPGLW
five conserv
within a CDR

domain. In other e

M SoMe @ToodI MENT S|, NéHeuETRe: Be;IVER MR x; T
ative anmino acid su Igltutlons are made

ments, no nore

(@)

t han Dyse(Ku 0

I hr ee cohser vati ve

aﬁmn@na@nd

ot her "R

CDR LBhe fdi

aree V\n i GRR B st
nts JEEE CDR dgnﬁ{l_%tﬁ_m
ficati onsT™l so i ncl udeelgVgiciesfeatdd and

mong BrapyT a
20 wit ol he

afed pol ypRRT T d€s, as

nnsf-fr

as, f8f Exan

Pl e gl chgyI ation w

gl 1—_as pol ypeptide

i 1 different éugars

4

acet yrrm(rrpn

J1|4\Jr\np\1| Nt g

and phosgdtor yl ation|

At orvod-aoa t
ul. \IU"\) vcu UDI 1|

Sékntl bodi es are

rggl OEQD Y\é

fferis and yLund 1997

r—i’l‘é +hetr—eon

het bUITDL‘aLiTt
em | mmunol

65: 11Tyr(¥B;

fll_ ﬂf‘ f\ﬁ\

W i ght aniheMbr ri son,

Treghe; Thrb$eECH

[ mTunogI o)oul

e UITgUS— LﬂdTIUB S
ns affect the prote

al ., 1996, M

l ﬁé!fLéﬂ‘?MeFﬁPh@TAE: e
in"s function (Boyd

bl . | munol . 32: 1311}

Nerlegeingy t t we and

et

Howar d, 199

, Brochem 29:4175-4

180) and the

Substantial modifications in the biological properties of the antibody are accomplished by
selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the
polypeptide backbone in the area of the substitution, for example, as a sheet or helical conformation, (b)
the charge or hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally

occurring residues are divided into groups based on common side-chain properties:
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25 intranol ecul ar interaction between portions of the

gl ycoprotein, which can affect the conformation and
w@e@semsed t hree-di mensional surface of the  PCT/IB2006/003181

gl ycoprotein (Hefferis and Lsswd, supra; Wss and

Wagner, 1996, Current Opin. Biotech. 7:409-416).

A igosaccharides may al so serve to target a given

gl ycopNon-eplar: Nertpueiag, Mt Alanyeleksth B8 based upon specific

r eCOQZ')”PBIbRMth%EtrcHQrtgHrCQ& sé&d weosy @hi on of

anti reported to affect
ant i gagg?g'aérﬁ@ﬁt%&tcg%rg?q%ﬁsg &gyt otoxicity (ADCC). In
par t (4 Bbsie (poBiNE@Yycbarged)WiysPAB0 t et racycl i ne-regul ated

expr a5 ReQfueknat %ﬁdenéa, cﬂ&@&%ﬁrﬁd@l gigasadnay! transferase
[11 transferase catal yzing

S

for rA‘WaS% TH: éféfg{’%/%g*%; cNAc, was reported to have

I Men-eyedrvANEGUbstitttibng &g rﬁaldarmyaexeftanahg a meer ofanaipfdhese classes for
anoth rcpag ch. 17:176-180). dycosylation of antibodies i s

? |caIIy either N-linked or Olinked. N-Iinked. ref

{ Ay SteineeRREHE QRO S B EI 6 P dFRRPECoRA RGP Ch np RENDSdy also may
be subdtl@eds fg@hé}allyfw:&ﬂséméafoalgipl‘t&e rties bxltetive Blabilityr ofpieptnadeeule and prevent
aberragg qU% e@g %r?ge}%%?étgﬁe %% g@ghggbe addecé tq t_h% §rét{body té) ’lmprove its stability,
partlcwmrv@eve th@a@hgdymm@tla@qydra@w@féﬁ@cth@P iFM&agraend t he

r @&%@rﬂﬁé&d RIRJIBRAGRNERSTahGy fré Z}aring Cor ahddifgiigrend oo otehamino acids to

compl?tﬁdgges%én éj?ﬁr%%g% Icsgcg%?s g‘s t hg?b?eo e%[ ﬁg'sdg\%?%sq t?éqgérigble region can alter
binding effingnareitor ISPeGdlCltYpollfyﬁimpfﬁt @ld@d(fmeéﬁt 8% "’@repfbﬁ'é ﬁ'ﬂ@ tg| five conservative amino

acid s%s)ﬁﬁﬂﬁél At ke Hith-a EbRIRKERA. ah ¥&RE ¥hBddiaéhtds, @bahdre ttitan one to three
e a ac

of one of the su . . :
conse BT ar GBI " BarSuRuSE C I & 1 ger embodiments, the
CDR duoydirox $BRiHIG@nalor dPRiBst commonly serine 40 or

t o% BitBky a1y lﬁ@&&é%césy@ié&raﬂmﬁ%ggjcb%téa d:o _}/}oeptldes as well as polypeptides

P AR IR al S0 h § S ? Wi ifferent sugars,
with qﬂ@r/noﬁér?eﬁ?%%l@ad‘ caligys ARt o PGP c8'§§ﬁ 5‘? Wit filig g
acetylbtiont i@l pvspHoodbtion.s Antivodies iaenglygospated aptirsbmed bgsitions in their constant

regnon%'(J ehé‘gné Dt‘ﬁndg%é‘zo Chaf ﬂnrﬁ%}*%@fﬁ% 56 Wi @fana 'i\/lomson 1997, TibTECH
r nore of

bove- descri bed O%ﬁfgt | de g
15: 26§g)31 u@q@égosecfc@grqu_qlqemb@as ofgth? WQ?‘?%PP §f‘fep[9@? pr s functlon (Boyd et
1606t ®IoRUMMONdTE3L: A $-a3 18 Wiade ahy Hotverdadehio) iBiueherh., 294175-4180) and the

mtran}pfégliﬁ%l ntqtlélt 'tct?orr]1 e\(ﬂ/eeggb%rtgﬁs 'JP?E gH%c%r&thﬁ \%l %rﬁ%cpﬁle (c%onformatlon and

e Sequenc ant | body
preseed innqa@e@mgms;ﬂ@@lssyrfa@q ofrihe Elt/?é@)Ote"S("ﬁﬁfé“sg?%H@;‘i‘l %HHF% YVyss and Wagner,
1996, @ﬁ?rbﬁrdblrpﬁlo%ﬁ I70dias). Bigostcsritie radyt dyoasdei tb boget a given glycoprotein

to cer%nﬂ%%cygggg%ﬁﬁp%ne%gg hcp % lflérh StR}c ?ﬁ% éﬁ%&l@&cﬁ cif antlbogles has also been
reportes i eaffctt arélb@mtdeb@miﬁﬂt caijulae @VfPWéIC'é/e (ADGGQ)pe I pedCYIFY CHO cells with

tetrac?éﬁﬁé %églbt@@ Oéxpfegﬁ&nmd?aanQHMf‘a@@t{tl@&&isﬁﬁyny@a@ferase M (GnTH), a
ant i

avos{ eIt T, PAVTBRST FETRE oS dereR Jaitely feroved ADCC
activitpfUrhdme edalt, i tSdMetiracBivotetie 17:636080).ed (see, e.g. Hse et
al (hrcogﬁaQIZn ﬁfﬁé&ltes 19'@15[3:&1” 7e@h390ﬁﬂnk%97&)0 lidedl n N linked refers to the

addi tion hoi ce ostcg] factors %‘\f{' he tripeptide
attachgien cqf 5?;9@8%%% BH'EB/u'P. g Sids ¢ ?ﬂﬁ.%é\qtaspBFFS'aﬁé?ﬁ ofe tripep
sequeRbds b)s;md'ragme-lx!cuehmmieasga:regxﬂehxmwmerreuﬂ asgaoagingbatystaine, where X is any
aminocégr']c} égcgptg)%(}ﬁ% Yo h@?&gﬁﬂi%d %uerf&glz for Qh‘zryh\fah&é‘ﬁelcﬁrﬂent of the carbohydrate

Vari ous net
moietyy F%W@@é@?r@weaw%ﬁh% e Tijsy %ﬁ?ﬁ&t‘%ﬁ’f Siae A PFS@&BH’ﬁPB‘?Fe%eq“e”CES in a
polypéplid@ cRatet b @uleatial BIPsdsylaticpasite.s OHinked ghdbsigation teferd i the gttashment of one

of thegs\éggrgsﬁga%e@s' cgo ren\’nteg%% éydg%ﬁoégqg glh¥<§g{y ’Ng\o acid, most commenly serine

or thr@n@@m!@@&h 551y5r:p@yp2®me arrﬁjhﬂrozvles'@ggay alggBpdtseY| at i on, or
15 certain types of glycosylation, can be
enzymatically renoved fromthe glycoprotein, for
exanpl e using endogl ycosi dase H (Endo H),
N- gl ycosi dase F, endogl ycosi dase F1, endogl ycosi dase
F2, endogly003|dase F3 In addltlon the reconblnant

1. . ..
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25 as a constant region that is imunologically inert

or partially inert, e.g., does not trigger conplenent
wore@7as4sw | ysi s, does not stinulate anti body- deQJBETRPEH003181

cell nediated cytotoxicity (4DCC), or does not

activate mcroglia; or have reduced activities

(conpared to the unnodified antibody) in any one

rrﬂriéltl@f of glyaesylainn 6s ieghe entibedyds Foyedidip respeiptished aw atf%rg the amino

acid séc}ﬁ%h& sushh thatit hialhg oAb rb@dwtﬂ@mdeéﬁcnm| thpdﬂi&dizl stlg@shces (for N-linked

glycosﬁ\é?qneﬁqt)é%?f Tf%aftqrggg{ﬂagoésogilet %j% @ﬁes%‘&d% otasubstltuti?n bg one or more
serinelws thtkanine 3Gidaehiodhesseqysniceral the engésial Qi\ﬁmc@r(fof:@ﬁﬁquéﬂc@@db@@n sites).

et & diyRbsyld H&?Eé% of FRodEdMBXALPLE  altblan g:ﬁfho@ct al@hing the underlying

I
nucleq i GRBIGE SURA ! 5Pl IaRbis HRS ToBb6R P dgspprREs the antbody.
Since a@he @kl typd. uskdmfornelpagyion G4 rebmBindritSelycopOBM,; ePa@ntitodies, as potential

therap?l,lt}cls l§] rar!alWﬁétQQ%e&%n %ﬁg ﬁ\ F\@%‘yc(:éy?é%ga ga@é’t‘ﬁi o; éhe antibodies can be

rmuno ogl ca VI eWwWs
eXPeC(eEESQ%)GQIH?e%%1%6(§'%&W§‘ 2F306EERR-ant region is
mMlizfidigsh @Sthdesoeice e thobinedllr factdrs fhataffest gly¢ds9@EIn during recombinant

v o GRS ok AP G5 LSS by By
purificefepsdhemastasd theise. aYﬂrﬁOb%'@?th@QﬁPﬁr"? BREH PEOPRERTER a‘teﬁé%g)ycosy'atm" pattern
achieveB & 8 pbl@@ar%&&i’ fsrl iBQhdNY i6E0MEIhS b etchiiredstiigl @vikin @nzymes involved -

in O“QWﬁCa‘af‘g? grrog\#?gcén {) tlﬁ%tg %{3 %5 t?&%S%@%@EZ? %ﬁ!ﬂ g 2%’%&?‘ bﬁﬁosylaﬂon or

certait tymemol clydos.gio), @0 LROTRYTEEA rEROVaSKTIon thahepprotei, for Sxample using
endOnggem S(En&ch eHﬁoﬂﬁdlﬁ:B&ldés@glFon ehcﬁ)g@r%sié@%YF at %ﬁdéglycosxdase F2,

endoggla?%qaéﬁ?3 dgﬁgq 3‘66{@?%8?9 i‘égﬁngc&?llf:%t} gﬁ\gefqe{rq%ibengmeered to be defective
in pro@lsym@s%rﬂamttyuea otpolysarcharidag Theee ghdysiroity teghriqhied greawslirkgown in the art.

a%tﬁjer:grgegﬂoqgtgﬁ rg%dlficétg{)ﬁlﬁﬁc{lﬁegﬁﬁg gyLﬁpﬁné fé@ﬁmcﬁ:’é@ ki in ¥fe drhcluding, but
not g 1O HHOS P BRI DBPERION- 378 DA o %@@ﬂ%ﬁ can be used, for

examt@r foeXaapinent N galbylso‘@yh%urmassayt e MN2igagd ey pdwpeptidest g made using

eStabl%g%dgbrS%(ﬁ#é irptrgs a%@an\] éa%réaeﬁwed Qémg ste]nda*d%‘éé}@lkﬁg\ﬁn ﬂﬂ"tlg?e art, some of

and eris et -al., | mmnol ogi cal
which R@\ﬁeéwe%@@‘ﬁgﬂ B theF¥g®ples. | n sone enbodl ments, the
: Cq)rﬂ§drﬁ1=ﬂémtbd&igﬁ@1ﬂa df Sheciglextars YHeaentisbdly aompiisks akedified constant region, such

osyl a
as a &)n Etz Pé i é\ ttheag ISf W?@éilgg;ert Jr%ﬁ&f&aﬁ?% n‘pgngc))/er?a nat trl%gery complement
medla(eguw ai§e$ EWWHQtW'MWPWé“tW medigtes Gt qzrq@aé%?c@ or does not
activafef mlb%gl%)(&r H2§S Fe@ikced Rcivitigh Yompikbatd theutheddifiet antboly) $4 any one or more of

ne 155, SoBCTRoE WO TRt CILLONp R MBS modio
cytotoRigihyl (AB&EN. @naqtmatmmlogwhg8Qrﬁgrentpwmc§tm§§j ofNjbs eqrsapt rfglon may be used to

achievkd ggrmaThéz%ﬁ afdibr &St @ﬂ'@ﬁédﬁ& fuhdﬁor@éj di lSeb Ofbr texample, Morgan et al.,

BRSBTS 5515, R 95 B Mo e i

et al substranclogl 164:4156%w1839@080)t Gecakt alor. ﬁanmno@gy d480hI62A/P1 (1989); and
Jefrerd %@anmunﬁod%éﬂﬁ@vlém%L@q%%? e &%Hiﬂwenéothgﬁﬁﬁsﬁant region is

ot hSohn i o Sl PR AL BN B5 Ecooonrar
and/ol YKiPatenbApptiedtion Neddsapesi . &ledn pihet énthodinfentshibe taatitgpdy comprises a human
heavys&% gl Caﬁﬁéfﬁ%ﬂe@ jon tclaﬁmg%flr(get‘ﬁé chllogﬂgﬂhﬁ]ahbr?'s A%Q(BTF"”‘J%"I 8o @B30S331 (amino

peci r
aoic RTEEIMI aeRs (Do CifHR FE2 BT E Vet IR (P 325132024, In
still ofher rERTbedifmetENthe Nasdstarg| ebioh iie ahigensylaieti efom NdinRedd glyeaspistion.  In some

embodAﬂme tgotﬁé gcﬁ'\ngtq'l %J}n 19 ég?otgﬂétﬁd fo?ﬁﬂ@?é%\iﬂ] E eypaﬂ&li belJt%grl\l/gythe glycosylated

ant
aming qquq eAiee o \ankngl regpp@thatlge Rd et the Mlqglﬁ% rqcegnltlon sequence in the

conventional antibody therapy. The invention includes
affinity matured enbodi nents. For exanple, affinity
mat ured anti bodi es can be produced- by procedures
known in the art (Marks et al., 1992, Bi o/ Technol ogy,
10: 779-783; Bar bas et aI , 1994 Proc Nat. Acad. Sci,

L IS R N A NN ININ NN A P~ o, A NN ~
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25 two or nore (such as 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, or 20) am no acids
wa@giogsene recogni zed nmet hods. Thi s gener at esPGIEE2006/003181
libraries of clones (in some gnbodinents, one for
every amno acid position that is analyzed), each
wth a conplexity of two or nore nenbers (if two or
constamirregiomi Fas exawplelsN-alyeosyatiossite Ne¥omayt bemetaiedpodi @i l6rey H. See, Tao et

al., JG%%@;EW 143k B§95Lz‘6'@ﬁ P1o¥0)2 bSO B é{%ﬁsmﬁadﬁbl%lé‘al Reviews 163:60-76 (1998).

risi the native Sunsu stituted) amno cid.
In sog}eg? W??%@r tr}ef cogptaﬁterggl l‘élS ag ycgﬁdﬂfﬁd @0 Ngmkc—aq 5'%@?3' ation. The constant
regiof dep eadpncpspatet e I\BI(Bnkemg‘uyﬂoeﬂatby endyntatielly {sherassy/femotingearbohydrate by
enzylﬁ@g’hGlaé rr{'?‘o% %Iré‘sg%ﬁ Zneae&?‘c@sﬁé%n Eéff&%hﬂ%sf’é fjinity to the

rget), and
ca‘ﬁ%?fdﬁit@@ winpgifiGatiens dagusg antibpsies At had%é?%@@@ijgra%‘éﬁSCF'bed in PCT
Pubh&ﬁtlﬂtd Negvame/sesienputiisted Noveviich o8] 39§30 rThd@é @mmbdusr@mpnse in addition to a

bmdl% ?omarfrg d?f fd Ion I%tt t¥18 E%? get\%aolecal‘(en RN effe&g erréa?rg ‘ﬁawr}gf %n an\%o acid sequence

substpmtaémbwchMﬁmmléoramu Sf i @nstamﬁ d,emawleqfa:lotsﬂam lfnmn@%rcbebﬂ heavy chain.
These Rntdobids RE: &pbblBidk }Smelflg El.il'*éotbligget Rofelis! wikou® trR8érRiy- significant complement

re a
depe%\‘#(‘ ‘%%%flr g?”?’@%f&? CE‘?“‘T?E&%Q{W i’fﬁg‘% afng a'e“.seeﬁfﬁ%gdw@% the effector domain is
capaldé fof apetcylpalrslmtndemaTth@na/oKB:yﬂlbatﬂ'(maise 4@ tyditadly bbhsedeon chimeric domains
denve%cﬁcﬁﬁmcﬂg rhkRe ﬂ&lmﬁl %%Sglédd:ﬁrf Ry Qllla?ﬁﬁwdonﬁﬁ&o %ﬂ&c%néssmodmed in this

mannﬁg;rcegé?“%{ag){ ﬁplfeglﬂa fﬂ%F?‘Fgm @hwéseg;e?r%g%ghgraw, %o avgld mﬂar}(matory and other
adverse€ raattidnk &t doavenpisrexantibady tiessgys, ELI SA, ORI GEN
' N e i A m&lh@@f ]Lnﬁ %Q%Fegs&%ﬁﬁaegféeg%g 'efgn le, agmlty matured antibodies

fl uorescence trans ? ng
can ber Prgioey eRocerYEs feovey: bt @l d@@rkﬁget & su?%b'ﬁl@” echnologv 10:779-783,;
Barbdzlmaﬁsmdmcmmdawﬁﬁ)%m1 34328364, (5EBikB 2t al;, 4299, Bene, 169:147-155,
e | e (0] t
Yelol? AL 'iTst;b%e d”frﬂﬁr?nol Y& 02T J?&Jsgn %P%l 168 tJ m%su% 154(7):3310-9;

lac

Hawidgs et ¥O1 NHatdMal Bighi 2@@ BETPYUS E%W%OW%% %’(), 0g n i zed
MUtHRGERA g neiRidb 8§ bé ﬁ%ﬁ‘or{hfdjuﬁfiﬁg&ﬁb afﬁﬁ@ oﬂ@ﬁ&fﬂb&@%nd for characterizing

a CDEﬁL@e r\}\)r% 85&@5’?&&2'”%?@%& X anév%tlbody Oﬁ 8%311@9 &s%g & {mpgovmg) the binding
affinity laba polgrepticd, PHEPBS, aneandibedy tetneg "bt@jwﬁeenntng ngjftageesis”". Generally, library
scanrFRIRGESentsié walkk a2 RIGWE heaf hdfe Bifo add M%ﬁé ihli'ﬁee@D@%re replaced with

o oG ERElo B3y £, BT AT S, 1 S s g o

recogpiesd Metbeds, Tivsigeheratay sl librariedef cbaeﬁe(uﬁbmemmbpdimm ave for every amino
acid ;5'Hgﬁ|§n H2RR anyQHede) éalaﬁ V\}Iﬂ’\ Qrc%Fn}ﬁleﬁﬁ/yof‘%\%TBF hefe members (if two or more amino

bstitutions sitions.in one Th
acids |areoguget§utﬁcé§t etysrwpelgqg) Sﬁfﬂ?ﬁ”y JF‘? l&ﬁary ﬁls? wﬁluges Ehﬂ?r@ comprising the native
(unsupsiwtdéd)csrmzsno acid. WA emalhourebeCoRslondshe.d.,i dmoat 90- f@glones (depending on the
compfé?@p&f tlgeell S]Erbr{n lé‘é#lﬂ%réry ar% scr‘eene%' foroiSm fonﬁt?%«? h'eqe}get polypeptide (or

OSItlonS ound , ree our
other@,nﬂmgﬁ;@get) Fhe Cg'ﬂpﬁ?ﬁstvﬂ%"@fﬁe%‘? tlbees%?eeﬁg?r@%eeag A% bingigg are identified.
Methdde domakaneining Otk gy. afb@e areewgl-knodal e Zriof Bildihg &ftinigtmagl be determined

using’ Bl%‘?ﬂr%g%kﬁ%e;ggsnﬁze%ﬂkg%nég és e)N}Eléﬁ g%ﬁ@ﬁ% lziﬁ‘%re geég@@ﬁéng affinity of about

2-foldgpryepter. BRRPrS is IEDIIEMY @Rmherawé/ss\mremp@dy TFiadpbRdsrijh a relatively
high Qfﬁmtg f@a@&émm K@o@lﬁiuhh@i SQQ(? loRér. aScrg@‘PﬁgeﬂHﬂ@dBl%‘?ed slface plasmon
) r OV i ndi ng may be sequenced,

reSONEE'e (gescreb(? 1}]? ﬁP I %ﬁﬂﬂsubst itution nutant which

r eﬁsmlngsafﬁlnﬁy imap rbe\¢ef@rnamefd| using Kinexd Bigcenserveeintilation proximity assays, ELISA,
ORlGENWnQM@&‘esa;S @@END tﬂdltor‘e@é&\ce GadHdhifgt Ridrsbatce BiaRster, BAYor yeast display.
Blndu%gfgf it he selgug y eé %ult q gtlf Ing a CDR

&Y '8 F3% %‘i%ﬁ’i‘ léi%ﬂeh it Y-Mul ti pl e rounds of

screening may be conducted. For exanple candi dat es

(each conprising an amno acid substitution at one or

nore position of one or nore CDR) with inproved

bi nding are also 20 useful for the design of a second

l'ibrary containing at |east the original and

substltut ed am no acid at each I mpr oved CDR p03|t| on

' NN 3 -

o o e
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antigen conpl ex. For exanple, if a position of the CDR
retains binding when changed to all 20 am no acids,

wao bav/opssd tion is identified as a position thaeCT/BB2006/003181
unlikely to be required for-antigen binding.
Conversely, if a position of COR retains binding in
only a smal | percentage of substitutions, that
pdispameopmbasimsnipe AYary RSO £61d RO if iAdrDR FRaflepipged (in some embodiments,

one af éﬂﬂﬁé)tv\ﬁlﬂbll o n&R édoltﬁ@ bt&@usmﬁmpt&ecobhl%d ibtegenesis GRdLS Gome of which

are d?%rélq g%gfe?iA)S ﬁysh%en dsstn%grlllgraaens %f I'%E Kﬁt {Q ermeb%gheh@ one for every
aminochcfdf msiion thabisianelyzec), chach witfc & Gernpigyityof ZQmembpndlf a&ﬁ@a}mno acids are
substiffy apg,%h;ﬁogmgn in the CDRs which cannot be changed or
can only be ch an d to a a dﬁ
A AP GRoRTeSi Fi5 AR ] S TBeE GRET NS Jp o o more
positiche Ctiich habbanwtheVdanemmmor inckeys or Inore ICRs O Vignds, athe tilorary may comprise
substnﬁ']%nq in ME) ‘?ﬁdr@ E@ﬁl&ngm cfﬂ@ AR drhéthbrtaﬂlq{]a}pﬁnpﬁ'l’sé)ghbs@tﬁ‘tQ)n in two or more

t1 onal su Stltutlon
POS't'Ct“ﬁa& tWﬁ(?é mofeoﬁDR%i e PEnltrany Mah CQW%'S% B‘Hﬁpt&ﬁr‘t g 3pf: & ﬁémore positions, said
posntldnls deL’chl‘dyn tthat thie®, R8I flvedhr six CPRs. MiThe exibstibiting nbadyebe prepared using low

redun Oancy{ co%g Céda%ené ab‘?er 2 &edaﬁ&te.{ﬁn é@’ér@&he 439(12%5 ﬁé)on i f

r Ahel SRz say b@ C@Rm@é_‘é@r ?@BL%r bFBRARRYNRE e grgmore of CDRL1, CDRL2,
CDRLBABORAT ZabiRi9N Hl/ordiDRE-BNt THRNTDR rédyi IS arbaiP€DR] & Chothia CDR, or an
; %%%tr\l onal conformational flexibility in the nutant
exien Which may in turn, pernit or facilitate the
i fendidhiest wxﬁnu'mcfm\@dnmc@grmmm)@epqugmcednﬁp@py rqdfntlfymg a CDR substitution

mutanwn@ﬁ ¥£0I§ in ;rrhﬁrmtédk&'f@ﬁty (dISRMerHed @n CiRTFRIVE@suBHRRbA) WdnBiBates that bind
OSlI

mey ot bp e BieRt; hIBRH O Bh S e e BB s Bt Y

PETithbB2006s @0 3d8dning-may Mehepndestasind-oF iekaranis; cardidaieselemeigcomprising an
amino %cnosﬁjbgtﬁ&t%ﬂ gt Qe lot h‘l’o?é’ BOS%HJ%?BI% ¥ tbrel (L‘W)QMI@F’ ndRSE@binding are also

bi ndi n

d init n
usefulifpfénegasion i P%?S%%br%% Pt tEe el SHr deshamino acid at cach
improyadaGDR posities (1.3 ainoadtid y@ntsn irathg GRR et twhizh ausibstfutiomymutant showed
lmprO\gé%tbm(afn§}< r?—"?ééﬁérétlgn the s@rEzémrg;;Ur sSELES LD Ilbrérﬂ)?é di'éi:'u%d mgleoelow

st displa 0SONE rp ay.
| PR PSR S SERRS ISR R 8 BN lfQStCE? ﬁ%tem% PQFn*@ so far as the
frequePBE oDElomBaINith ifdgpved ththdidy, the Gama Dindingp dedrémseamiridmgdire® binding also

prowdgipg&gwaﬁ'o% ?a&néﬁ? tf%%né@r?a%% &%éc%rgw bad .B&th%ﬂtfdrgﬁb ﬁaﬁﬁitp&%e antibody-

antigep GAPPIES e Eorexamplgs  Fos b s tru6bR ST BINGES e ehanges to al 20 amino
acids, Vit Q&llti@n ib gd’éntlﬂ‘d'&iabQ a p&giod Nhahiewnlikely FEQe ! Bqli@d or antigen binding.

Conva(; ajyggslpgsl on adl?g/Dg{{ aws 'Peg‘ Sgg)m]oglgﬁl sm %ﬁ‘ P&%gg% J[S %ﬁtftlons that position is
Ident[f(e§| FPua @osyon that st ln@prt@ﬁﬁ@@]%mglona Thysi BR PRy ﬁéajﬂng gnutagenesis

methdd§ gBﬁéPé‘té Gedhhe re@&ﬂﬁ{; |p§§t$on§r(ih ik dm&sﬂwaﬁm;ﬁe %ﬁn%e’dt to many different
ea a u

amlnooac%at(mﬁgg{ggtall]a?g&mm%m@g Iagc?a Bﬁfglags in ét?ﬁa%DI!R%\évl i ttthezc%anged or WhICh,

can onabe elahged|to glfew @rhiad acidsegi on shown in SEQ | D I\IO 2

(Fdagdiﬁﬁleé)mtlfmqﬁr@\yedaaﬁ: l@aﬁéy Q@Q%blﬂéd in éltse&dﬁaabraﬂb%fﬁch includes the
eas ab

POl FeRoris QU G A dERt oL s PPAgN roh Ry addtions
substittitiersrat thagpasitios iepanding oBE® domplEtylof (Heiliganethsl)is desired, or permitted using
the d(%ﬂ?d Q’ﬁéenﬁﬁtﬁ odiaBRk mettln)% fiM S RN, @?Jeé(r@& Péd;éé@nt%m éc‘ft?§osmon can be

%b ain vari abl'e region_and eaVéC ain
randofpizeq &hpldleqsh GroA @Pre@[nmoaéc'%o'\’mdi@'zmnéée IPEPINEI O fS may permit
additiéaQcbiDrNGichap flexbilgutire te. mLtaniatDRheuhick haydiimméunt,, pdring or facilitate the

introdl?g%ng\ ?pa Pa?é% R\%R\%ﬁd@f i&ﬁ%@bé; Tottiora! ew%ﬁ%b@{ ﬁ"a%()%)om%se substltut;on at

nent s, on” pol ypept i
positigng sk fiid aat stpRinpgoveA @fiigy in therlirst pupd of $atePpedly Gl. For
purposes of this invention, an G fusion protein
contains one or nore Gl antibodies and anot her am no
acid sequence to which it is not attached in the
native nolecule, for exanple, a heterol ogous sequence
or a honDIogous sequence fron1another reglon

o, o o o s o 1. . o
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This invention al so provides conpositions conprising
anti bodi es or pol ypeptides derived from GL conjugated
w@ tor/osteenpl e, |inked) to an agent that faciliPEL/E2006/003181

coupling to a solid support-43uch as biotin or

avidin). For sinplicity, reference wll be made

generally to GL or antibodies with the understandin

t The seeane dibrafyeis IR6tESNeEhP Selackpdalny iRkaTy twbe@w”bimm‘?wg and/or altered
bmdm& @ﬁi‘ﬁﬁ{j {@{g&ydﬁaﬁddl REn he el i, incRdihy gakénity W’gematdrg/stﬁﬁce plasmon
oot b A A BRE Bk O PR ke, gvang pace
display, oeged dieplays andvinoseme @ielay. associ ati on at | east for

aqﬂb mvéﬁtfoﬁta!sg %c&%s@% faGeH S’é@ﬁ\slcemmgmmfhﬂrm&é fr‘é@}dénts or regions

from @ﬁtﬁ”ﬁ%‘%ﬂ?s §UC§0§SS pg gr \R‘r%lgﬁecg%eéhof t§|§ gveg%c%n a %P\é e‘%bodﬁent a fusion
polypeptits tsi irovded thatpabipesesfat emt 10 ngwtrgmth aniee atidrepf, thEeyariable light chain
regmn%?\?ﬂn?ﬂf@%b gf?&l?é k) £ha@F th&st Mﬂn@&lcﬁ»"bf #81\BRatY heavy chain region

roup,” on ‘one abl e of reac
shownryjp 1SﬁQdD ,;g)yxre %o Ht %{‘i'%eﬁﬁ%msndﬁ a f@wo&@epﬂtﬁie Zﬁgorow&d that comprises
at leastRBYArD0R lodst alsouacs, cit leastiatieyt 207 atvdastabant 28, kiydt Ieasbalput 30 contiguous

amino E}%Qﬂg ai {Aﬁ N8 '&ﬁtgﬁ’cdchg ﬁ@%g{/d?\gshg\ﬁn‘? "H)SEgC? IE9N® ZE{FB%' Eﬁi @hd/& ht least about 10,

at Ieasha}:@mﬁoﬁt lwyaq%nt 20, aklaapt 9Bou52$ é’bé‘l I?qﬂ;a%bﬁq contlguous amino acids of the
variableahd=0y BRih V&Jion dewAesl SEQ AbRD!) (Figued 5)s Inaaridthen reerbodiment, the fusion
polyp%ﬂa%oln!wpﬁi’s?ﬁ?aeﬁgig #h%f"rllcvtalnv? %8 H /gr a%a%ﬂéf} Eitdglﬁétﬁe Vﬁ%ﬂﬁlo?;m as shown

S are
in SEQ#n NP dng SRCOVINGE 1 pEFiguie . U an@th@n gmkegiment edvgienynolygeptide comprises

one oSmSRADRYEr é@OYr( Qiﬁ6@1@9@%&“&%0%6#&%138@@%%4 cdrhgtises CDR H3 and/or

| v

CDR b?hg whl Ontqa] zFoor Eﬁrﬁfﬁfﬁq? t%snlg\jeng%rh aRQ% f&Sl Q’m%'“ c%ntalns one or more G1
antibodiet idnd gapoiEdr, ansina acid ssetikenge do %ICUSMEQOMK@G@II@HE nagiig molecule, for

exam;gé al Heté?élogﬁ»t]@ s@&ﬂe’n@é’@'r eas h@rﬂgéﬁus ﬁahéhla@ Fﬁohﬂ @Rother reglon Exemplary
escrib ereln.

netorqpyT LT AL AU G IHES e | BOUEL LA AR Y 6 tg. Tags
are w@ldnypeptthedss of 5 the invention (including an
arN ('ﬁf%g»é F&%E d)%'cgg bt @l%atﬁg by Pl@mgdisq{ﬁo@r‘? W{ﬁé‘&? %r%&arﬁ;ﬂ@ synthetlcally or

aln variab ions shown in
rcompinguie Bl e GEELERRE HIU MAKPEE RGP PR RN xoressing
polynwlioww@{cemhg fhem VARG Oecdimbibmt, métIhIEiSIdBmhdéd leareipr @ihbaphsthey may also be

prepapeﬁ b\(/%h%% lggénsﬁiﬁc?mn( F?Ehe%ﬂ”ﬂaédﬂ fbrrléx l:lﬁé%%@synthesus

nmaceu t1ons I SI Nng
d’ h§nm@n@5tqlsg@@v@ﬁg écap@?gltlgnﬁpogpn%lrpgeaqtl qic-@\ﬂr Halype(pgtjes derived from G1
conju@d?éd (D @¥tarfple, Gihkddl B arfkdeAningt fashﬂhaﬁftompﬂngTa)tﬂ 8018 ;suppyt (auch as biotin or

awdmih ner{\]é#lcﬁa[)e]‘?eé Q@P o&a(fen%%q?r%%to%1 & anltl osdle\é%ltﬂgé §nderstandm9 that
these orethiods apriy oy of e &mRP tpmdmgtﬁn@oglme(\@)de@nh%da%;ele h gpwugﬁtlon generally

refersatBtlﬂnﬂﬁéanegﬂ- c&ﬁpdnbﬁs 4@l dedéHosd h§r|é£thThé’1hn'Fm§| @hih i g9neeHlie fixing these

compw@g yrﬁ Erﬁglﬁqrﬁ eoafssogﬁi ?rg%tg?a(sts\éia rr|]|n|st{atxon)9:an ge ?é?H Jl/ﬁélfhdén Thuffber of ways.
For eXaniylle a6d1re¢tfr)aaqﬁnre befweerpare a@DRARY arf erfivodyt ikposeibie gaen each possesses a

substitRHI capbbl¥y 8f REctRb Mt%éth&f ForadXbin dﬂn@leo@ﬁmd ﬁl‘éup such as an amino or
vari ants shown |

sulfhygwégﬁ)uaf oL ARS BBY eéepalgﬁ)d' mgL\glt Pot:ﬁ{b[ng] -cph alﬁing @n\{guph such as an
anhydbifie andn deichalidd, oowith drsalkyhgroamtetadtiangdod [kainb @rcﬁlp (¢.9.) @ halide) on the
other three CDRs fromthe |ight chaln 15 of antlbodyGlor

“its variants shown in Table ‘%)Rs tI g
AT a9 ShPPSRISE b eRos Fiay Bk IHGAT] 2 DA R (1 natvely erme
“label’ dtieada fitkksdeht @ele&RR%: fationtivd eolecghior emabthersrisbelshiown in the art.

t he v [ f

Label%:grrlgﬁ(glé\{/ns H‘g e art wrn?c% g%a%?@ pgowo% ath?ﬁu’e@tﬁ/ ant@}%cﬂg) d dighal.
conpri si ng any one of (b) through (k). In sone
enbodi nents, the polynucl eotide conprises either or
both of the pol ynucl eotide(s) shown in SEQID NO 9
and SEQ ID NGO 10. 20 In another aspect, the invention
provi des pol ynucl eoti des encodi ng any of the
antibodies (|nclud|ng antlbody fragnents) and
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of the antibodi es or pol ypeptides descri bed herein. In
still other enbodi nents, the conposition conprises
we@epaohes4807 bot h of the pol ynucl eoti des shown i PCBER0ID03181

NO 9 and SEQ I D NO 10. Expred4s4ion vectors, and

adm ni stration of polynucl eoti de conpositions are

further described herein. 30 In another aspect, th

i Averinveniprpaley infyles Cﬁ@??ﬁﬁtﬂ’”%f('“%‘l’d“%@h%fﬁ‘é‘c%l“cql {gempositions) and kis
comprléﬁ\bymsécgoch desd, dedirdifrdulaenakds. ci&p) wmuel entdrs des antibodies and/or

1o any such sequences are al so
p°'ypeé’ﬁ€%r'ﬁ83¢§§8(gg%§) the present invention. Polynucl eotides
méye heergion glse pevidemisaled padiupigotises envoilisg theetikndies and polypeptides of
the inEAHM @mﬁwngréq %%bo@y‘ gorﬁ@bém@@he @&geﬁtﬁi@%@méﬁces@% t chain and heavy

i VR RNA A SR B o 95 2 TP B b TSmuctecnce
C @taedipgy) dhd mvmtIDh\IArqwésepdi/erﬁentldaS dorecormpositinas ninelnding pharmaceutical

compc%gg %}%ﬁ%h%é&l ReleotitBd Eulfbodlqg alPbr tﬁQ'FHllé\Mﬂg '(ébténgﬂ&iy G1 or its variants

or .non-codai n se uenc ma
showmigd@blg & (b) @é‘ragm@%éqﬁ@ rggquq?fr?ngbo%ﬁ@ ytﬁutavgr&n C%nom] in Fgble 6; (c) a light

chain Bf @ﬁlﬁbﬂy GNYers vapitnts ahdvnain Tablg By ¢d) edtidadye chrainy of dntilbody éddor its variants
shown nlat eble Le') QE% ? J‘x&e %J%%(e Je@M@‘%‘wﬁé h% %a‘ﬂ{ arﬁ%‘? Qchretavy chain of antibody

nucl se a nat
G1 Orsféorammteesh(own@ febiard:dh @6g ENBEE %%%fa)eﬁ%% Y dProR TR % CORS) of

antibof Gk |t@%ﬂbént@rsh@vrmrr§u>l@e (GNEeDR 6f3)front thendygavy @hgin iobantiaody G1; (h) CDR

Pal t {
c ol ks b SR NP R, o O e ot v
of antipedys®1 enitsiveriants shdan i Tehls &; tithiee iCHIRs framdhe heavn shain Pf@\ﬁgbody G1orits

varian®&UBuwh h‘ﬁ'fagﬁer@ (k)'TﬁFHé‘@Dﬁ@ﬁBMVhé l)ghpcﬁhalntahﬁ tr8€ CORE from the heavy chain, of
1de 1S no

s BERL5pd, i Pk B oy B e v 0.
some emheritoeres dite polynyclestide doepgsesciteet op bty pi:,tpq pcd@unlgg/tlde(s) shown in SEQ ID
NO: ggﬁgggéllb)qob% assessed as descri‘bed herein. Variants
erab exhi bit at |east aboyt 70%. dentit
DB B SoRst | B SR o, PIMHE RS ot s afl of the antivoces
(includiigedreibadyl fragatents parsit palypepiite O4riibdriterdiry stich g8 antibodies and polypeptides
havm&)lmp&%céffg&&] fgr’?ctlé‘? ?ﬂﬁ&eotna@st cafi B %@é byaprG@etthég kARG iR @idart.

ortlon her eo nucl eot |
péﬂ ?"yﬁ?@tﬁr egReck gﬁd@ﬁefé@ RaQvides QP%WSB'OB%(SU?W phagpaceufical compositions)
compiisiig B¢ GRa peyritieotitius bieid ingkasororin asmeiemizsiinaisits, thie coinposition comprises

an exér@%lo%q/%&gpgo‘ﬁ@né §ga£ Ecg)ér@@rg&g@%ﬁ{;bgﬁg t%garﬁtBBd};@HegHmbd herein. In other

corresponden nparlsons
embO%@ﬁme@ﬁ comprsiien GRARTESS &t @XPIsppiPe a%qt%r CRBPYSHIGARpIRYycleotide encoding any
of the @ﬁtﬁ‘ﬂéa:@b Bpdiypeptities 5&@1@@6 @E2in0 et atheoamisddinsmis, iierdopodition comprises

either g[ Pﬁq 3{ tx? 9:5])(/1%8!3@ es s“.aml/vg ?naéEdéM ﬁgﬁe@sannganBﬁ?& Exgressxon vectors, and

adminjsratnf P@yfalc@@giﬁéﬁﬂp%ﬁm@ﬁ arg fuger dgpriied BRBeiRont i guous

‘P@'ahbtﬂ&saspthS W inyentin tpRovtRO W méhod 48 makirgbenit obthe polynucleotides

q E/n ch a sequence may be conpared to a reference
escrl %d%ﬂ%e of the same number of contiguous positions

afRolnudidnsdesnmnipienieoianets aay sudpsdareidey aed algertomepisefdy the present
inventfhl @Bmeoﬁéesw%%ﬁﬁ@sﬁgﬁdeﬁﬁ QIOSQ‘WIS%¥) &%o@&@&%ﬂ@dﬂ and may be

o G A s R A e PR e, i

contaiMintrons sicheprrdgdoad td a DRAM@ivetieirsa ofEAiooONe mgm@mndmhﬁmﬁ E‘QIECUIGS which
do nof& x%frﬁhtrd?wg' QWEI c%?xh&%n @@ﬁr%éé&@&cb@mﬁf‘ Suf el Q¥ BDpresent within a

polymgsgofidn Bgﬁgrﬂfeﬁ?ﬁ%alﬁé%‘“% PA G b irclotggy e duf pesel not be inked to ofher
mdaﬁ@t@ﬁﬂ@ﬂgpﬁmﬁtﬁ@bb rel ati onshi ps. In Dayhoff, MO

( eFQﬂ é%%c!tig d;%hgflsee' %@%%H&ﬁo \ %d a§te|:1&l5§taﬁgu§ 'se%uence that encodes an

esear c ndati o
antlbogg;ov@mortgn tlgﬁ;& or ngay c,g@pnsgmgygggt ofipich, a Jseque_pg@o Polynucleotlde variants
.Unified Approach to 20 Alignnment and Phyl ogenes pp.
626- 645 Met hods i n Enzynol ogy vol. 183, Academ c
Press, Inc., San Diego, CA, Higgins, D.G and Sharp,
P.M, 1989, CABICS 5:151-153; Myers, E.W and Ml ler
W, 1988, CABICS 4:11- 17 Rob| nson, E.D., 1971, Conb.

——y A A A N~ ~ o A NN~
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al i gned sequences over a wi ndow of conparison of at
| east 20 positions, wherein the portion of the
w@odognsusheot i de or pol ypepti de sequence in thePCT/IB2006/003181
conpari son wi ndow nay conprig®g-additions or del etions
(i.e. gaps) of 20 percent or less, usually 5 to 15
percent, or 10 to 12 percent, as conpared to the 30
contain efieorenare setstjutionseadditinng, deletine sndiertinseriony sush thed HietineHeoreactivity of

the erBBde‘aeﬂo@Eeﬂlﬂé)s AR inRdHeRBllafe t8 %%Ne i?fmdnbx%a&m@ molecule. The effect on
per cen ul a

i IRTHIOKRRBR b SEEFORGTIEFIHT oK SR PUER PRy o debifbed herei.
Variarid! pleRtablyaenihit aa ast aboutaidimiderdityi choreegrietéablyot deast alhoyt 80% identity and
most prgftegtb@eag fegg%%ﬁuttc?%"/&’lﬁé?'hg 1§ BBoIpH RS deUeqiBES Haflencodes a native antibody

rons nunber of matched positions by
orapprﬁ@ﬁw@pgﬂ nunber of positions in the reference

Serq}éewﬁuéléot@e drh@lypeplide wegienegs ardsaditd bpl"identgalt lifethe sequence of
nucle?tlgg%?rl alrnynal Sy {'qu, oV gquerfcgsels RE SRRLAZG a@neﬁ fdﬂ%%aﬁ%m cdrespondence

, or alternat b
as desaribed aﬁIDWa|Qoynnaa$mp @g@@gn v gﬂeqﬁgiqeggreggﬁlgally(ﬂerfgrmed by comparing the

sequeR®dst dvaha @bmp&REP l\/\ﬂﬂ&mto tdbﬁlﬁeé}fd co'ﬁtp@l‘e ped! yayittks @b séqlence similarity. A

“compé%c}na\gltgaqw r%o‘?!%ﬁt em ref%rs o r? aeeg Tr;klgof ag g%a&} ?Poﬂfte E%ﬁg\&ﬁ’éuous positions,
usuallg 80 teeaboet 7@n¢@3td>| abgut&Oniawhigipa aequem@dpey(k@(cogpared ?o a reference sequence of
the sa%%[[ml}r@ %3 i f?Jr‘l@ Biter tHAQE @é&/e@s%é %Eegoptlmally aligned.

-46 _Suitabl e " era
C G| IO 5 TS SARHPTEoR o o ot B J¥atin program
in th&3Gserfer¥EuiBDE bbinBbrmiMcESbAWEE HINASTARN i Meadisery W, using default
paran?e@e(;s 6?@ Pﬁnlgégg oo%\éesreoérgréﬁlgnrﬁé?nlt Eﬁ‘éﬁ@s Qé!scﬂ@éilhlh Mgk foldviey references:

m nutes w th each

Dayhcggdyi Bort i HithiAn §roge! qf e)()ogﬁj@aryAghqg\geé dn rPé‘?t@i‘% q\l.l?ﬁlcgeﬁl fO r %)%ectlng distant
relat:@%ﬁlb§9WDaﬁwﬁdM® O@e)) Atles 'ohPgiteirs (Sequrges cayd Gooclisnei bln’gonal Biomedical
Reseﬂ?:rgﬁ&?\ %tg \Z‘l/?ghlrég@%r? DC @oleﬁ‘pé%}ﬁl ?% h b4, ﬂ%ﬁa%gglbbo aMlied Approach to

or exanp
iormsersar OHPBIEEGPOS RS MRS ch GAPETAMIE) G S1oAGgRTIG fress. Ine, San
Diegl@Aenybing W. & adre SHarb O®., (9Bp, EARIDS)S: ‘[!Sl]¥1l5&gvlyers E.W. and Muller W., 1988,

CAB@%%@ n%t gr%@g%,ﬂ? % E&R9 Th@FeNt 1055 E;:gé [RM g8, Mol. Biol. Evol.

orna mde wt Vi ne
4:406@buameztty i A/ @wdl%kar.,PC@ 1978, [Hum)@rﬁ@ Womfpy BVV rtgplples and Practice of

Numérigé?r’{%&é% McsRdh @F@sgmm;ésﬂcﬁc\:ﬂ@%% aNiivat, Ve ﬁ\dﬂ_lwmfndfrgg.] 1983, Proc.
0 ori de sodiumcitrate at
Natl. 6?ad(§‘j' %#%{26&%9 % f or mani de, 5 x SSC (0.75 M Nadl ,
0. Brélrablys ¢ {percéttags of aecgpnceggewm g@gpt@mlmgbﬁgp@anpg o optimally
ahgne@ ?Qquer%eg-%érog WAHEbR Yo Q&h&a?@&]ﬁbieat |8ask 2@%&5@&@ Waerein the portion of the

t1on soni cat ed sal

polyngclq@@gggpol)é}eatldfoiquﬂ tﬁo §EH‘$%§‘F%” \g;lndgtfg Eaay cougérrge)a’dﬂltlons or deletions
(i.e. Gdps) 421D percéht 2rxesSSGUalOTitud Ehicenti de/@ deli12 mewepty a8 epmpared to the
refere%@&l sé é?xéegr Wﬁﬂl’) qgesaﬁot gérﬁmsg %h&l@?@ @r Q¥Ietﬂ3n§) ﬁhoptlmal alignment of the two

sequglgqry\ e gegg@ntagﬁéscgaﬂqﬁq?eélao@ﬂeﬁr@awg \}\Wq nun}%&g 8#;%035'8nﬁ1% which the identical
nucldcOadiibatst oF henitoeamie reatdue @gcursoini totts bequangel  to ¢rtets, thagumber of matched

posm%gsc o fﬁiarkgythe %u%ﬁ&romgafeﬁ pfogﬁéng rb? tRé! ‘ftﬂal %nﬂepgﬁpesﬁ&&t i the reference

ecl at
cequeegl(riartye SKIPY siz) MRV 12o45 & 1054aMpKORe prrgeniage of seauence
@em@egeneracy of the genetic code, there are many

\z%leaﬁ%g%aeyhazquﬁ alté rer%tl\}re@aﬁe s.[%%t%gt%llg éf %QH Qﬁatﬁré gene or a portion or

eot |
commﬁmﬁnmbrehb r@lch gglynusleptids wilitieee |ca@b£ee<?j@é?ft&*@'fﬁfuns?fy“°%efate'y stringent

condRés ¥€a Geffally RORBNBNASEquaned ¥AttEingad natee dnkiaddy\Var y complementary
due to differences in codon usage are specifically ,
SeqUERERY enpl at ed by 20 the present invention. Further,
all el es of the genes conprising the polynucleotide
sequences provided herein are wthin the scope of the
present invention. Alleles are endogenous genes that
are altered as a result of one or nore nutations,
such as del etions, additions and/or substitutions of
nucleotldes The resultlng nRNA and proteln nay, but

o, o o o I o
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be described in detail herein. One of skill in the art
can use the sequences provided herein and a
weoromesasidal DNA synt hesi zer to produce a desi redr/Did06/003181
sequence. 30 For preparing poh?ﬂucleotldes usi ng
reconbi nant net hods, a pol ynucl eotide conprising a
desired sequence can be inserted into a suitable
veetigble ‘@loderttafy gtm@bmrcdnmuctw Incladen ple@ashiyr inchlisgiatioh v @ X SSC, 0.5%

SDSZ1 |\4 %9"' lg pHrbo(?)t I'éy%ﬁdm?%gt%o d‘:e Qé bcgk é:%[a:h Qv'%qnl%ht followed by washing twice at

|cat scusse
65°CHol %ﬂnnmult@wtwgh AKX, BEXiand BRX S§C cPieigng st %S0S.s by

anys NBaNFerkA OW@thrétrtnB@ﬁ%ﬁdmoG@" d>r3'h|§Iﬁ @trh@@ﬁ?%@rﬁd’f@ﬂs"k&fe those that: (1)

el e W SRR e B VIR B! . 5 S anrcencors
M seliuac titrapOridt sorfium Gnaseyli suifate dall GETE: (Q5empley dumgehubd@zation a denaturing

ager@OAum gg 'f&%m@@ ﬁa@xmlér%ot%t W%imwdewnmtm@%%we a8rufh albumin/0.1%

grated vector (such as

Flcol’/(m ‘@@p%‘w@@pypﬁl{d@n?/ﬁ@nlﬂ §eqiurp qu)sp%cﬁg %—g% 5 wnth 750 mM sodium chloride,
75 nidd batiune Ligatt iatl€2°€0 oai3p bnplbye 80% dmmbrmeide S‘J'Dk SSEA0f76 Nl 0.075 M sodium

mtratlapsbio E@la%%j% Eﬁés?ﬁéi? B\ilﬁl%ka“?%d@iu‘mb opH¥Rpid CSR R8Senhardt's solution,

sonigta R A ML B ) DL SO HE A SRR g i washes

42°0 i oreklssen@vdiurh Rhibhde/sodiuin @trete)i shid de%clomenldé at £5°6, followed by a high-

strm%n@g\ggsé%gﬁ'sstlﬁg gﬁf’ ;%éCﬁéﬁglgg% égiA af"ﬁg?“’gg}@ glglgrc]%ﬁlsan will recognize how

to adfushibe itayrperatie. lionic sitengih, ete@s neceawta@gmmqﬂa@sfgctorsésthﬁﬁ probe length
andmw) WD 2007/ 054809 PCT/IBZOOG/ 003181 -47 RNA can

apg ﬂ{)a ne%eceégté% Iihrg)g% 8P orﬂl %r}/ ts lnqhet tn aéaa result Pf tB? degeneracy of the

- genetiostde; diidre akgheanyt heclapéild sequphdeg ahaé§nm ] mélymd¢ §s described herein.

Somk lofthesd b@)ﬁ@clé&fd@s GMA mikikel t%%ldé?% h@@iﬂclb&ndels%@bea&@ef any native gene.
Non%l%elessg,t p%ay@w%?%ﬁ@%ry 88?(to§ﬁegﬁnces I? i@igg)usagleoa{e s%e)ggﬁ%y 8dntemplated by

the fHesBui inedntian. cFwihen gllalescefdhs geney chwprisingshe pelymglectide sequences provided
here?%?é)\ﬁlm ﬂe tsgbp\%to n@@%&eﬁt@%ﬂﬁoﬂ“%ﬁele@ém @ﬁ&og@ﬁous h&Cth&re altered as a

roma cl oni ng vectors avai
resulf {oOng ¢, MU MR LR FieTpBD AT  BElb e oo %ﬂ? puclectides. The
resulde ORMANGd tpootéih endyosdt need hoti hdveruhedteted dtrectursenl, furw;sm‘ ublleles may be
ident?file? rUsﬂg ﬁYa%SérgrtéchW Liks aeRerald Mnché%\f tdﬂ%leuéﬁéd bihforl @atabase sequence
plicate ck/ Ssess singl e target for a
compegipe-cul ar restrlctlon endonuclease and/ or may carry
geﬂfﬁé pblptucioties ke thid Iaéntioaah ®e Wwhthet rusikigl ahemicaigsynthesis, recombinant

meth% %?ECﬁomeﬁ*\'ogé g&hglg«ﬁgl GP%@BL%Ieo o%%y"ﬁgé ?amﬁmng\ﬁrtéq e art and need not

pl'asm VI'r uses

 be dg@g@@gﬂ mB]!ngIS@r@l@t Qre. ¢ . skill ppthesut panavse ﬁhpss:equences provided herein and a

com@ABEaMMNA ¥R thesiFd IEprodiRd 3,defIBBRERA segldABe. Col E1, pCRI,

D A%Qrsﬁepfﬂ%%%ol%«ae%@n@E hUt r‘éclf,oen& Yn%ﬁtlt oL ﬁc\;/ang% golgﬁjclegt%%o%gl%mg a desired
sequgnesi daa vk dnserteshinioansritalle a¢ctqreaﬂ§dh€sV®t¢an tyEn capjhgrgfpduced into a suitable
host SEIl a3k %ﬁ‘d&ﬁan &@danhﬂﬁ’fléattléro&g ﬁhrthgﬁ(@éc@%%'dQ{éréYrECPQYrﬁjcleotldes may be inserted

into ﬂ?]sétcelgo?}y%qayr n%geqnes IO@&'@%%QFQEF'&%E%%? S%yr |H{: (F]dsucmg an exogenous
polynugieelite by @ijredt uptake, |enqjﬁcytgds ttlangfecdinn, éxpatog gqr ghctmg[a@cpn Once introduced,
the é?d&énot@ p&l)ﬁﬂklb&t@@lcgn 'b@ n‘iahﬁamMﬁhlrpﬁlelcéll gé "ah'%h lﬁ@grated vector (such as a

pI somes or_ as te
PlasTPRET TSeTHIRHID (S PRobeRl H it Paclepiiss ARGy gn i oleted fom the
host kélnytnegdhdde wpll e ddthinWheraat See ot @r3ambroukletiai (1§89).

?gg?ﬂ&ﬁét&gg%?R ARBGE PR EQA\ébatgzﬁ&% Pdi@feﬁ%‘élo%&?ﬁs%ll known in the

>I(:pr essl on vector (3 I scl osed
art apsi5|dpecbecon Uk Patny Mo 4888595, 48R% O, 4 EoPRARINALo3gg2 as well as PCR:

The BefAsradd GhainRdadite, Mbilk etar. eds)@irkhusiet Rdsd, Bpstome! 984). nor e
of the follow ng: a signal sequence; 20 an origin of
replication; one or nore marker genes; suitable
transcriptional controlling elements (such as
pronoters, enhancers and term nator). For expression
(i.e., translatlon) one or nore translatlona

e o T o o o o o
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of introducing vectors or polynucleotides will often

depend on features of the host cell. The invention
w@bk@o/opsovi des host cells conprising any of theCT/IB2006/003181

pol ynucl eoti des descri bed hergi.n. 30 Any host cells

capabl e of over-expressi ng heterol ogous DNAs can be

used for the purpose of isolating the genes encoding

t hiRNAran b diytaingsolbyyysinet thel ésolated fINGY ipian approprigte vester and inserting it into a

suntalﬂ\;bﬂoér@] ICEQ] }\Nﬂ&ht B 30PlpRaRE AR MEBINAR trahQ)‘ﬁBecﬁﬂio' FNA Nd HAR can then be
ot Iim

ol BRIR R ot FONBGRE ot cHPE SHHD W al, (1589, o

exampl@n manmmal i an host cells include prokaryotes (such as

SLﬁthblL‘: I&Tng%eot%%hb{r ldeS %8 ?fﬁtady%'é§rrdxn§ S‘t&:‘“s‘tf‘an‘?lérdSteckllqmques or may be

ef erab
selscieddiomelards W@efsc'qw '\eeRmsavallatke 13da &t cYViR %Smﬂtng gyector selected

may ¥y dcd@tc@l@;etb thmsemnﬁffe@deahb Ve 10ed, aksfulilaimgrvectersesill aeeeally have the

ablllt)P t8rSFE geﬁ cﬁ%e r%ay gcﬁs gsshé @g térh l?or 51 %thulgif re%tﬁ@tlon ePdonuclease and/or may

ogenou
carry ignoesy fersa mafker tpate@erbp U3$<h'nt3ﬁl§0tﬁ© Oné%Pqnéa'm@cthéé{?ﬁt@fg Suitable examples

includeNBlabtaigt el dstefi@r vikisshacd. f lplclm nelicv, tBlueerbt 48.gi, SYBS SK+) and its

o 8 B A I Tk i APy sy g oo

PSA3Emdipdera. |Thesejand4®awf@0@w"@6\%®gs FPCIVEIRIOVSN OB ETial vendors such as
BloRaq4§frat5§eng‘£gﬁgq}§,§t,ngﬂs The corrp05| ti ons used in the

net of the invention cong F effg ive { Bkt ¢

of ’ﬁ’ff”sé'ﬁ‘i? | VERSFRAISIRAY ofiP s oP 008 n%‘ile" F arftf “{‘%R at contain a
polynati¢aige aécstdirgrit thedrolgntider itveichpliksl thaep ekutesstosiectpiipast be replicable in the
host :Qeﬁg &h@r ay %)%%ﬁﬁ@é grsas%% uﬁé’g@g PG gptﬁé EdrbiRBdmaPSNACS litaBR e%}@ésmn vectors

are described in an earlier section
il iR RS 1 PGB BBUTHSHR I"CLHES SORRHGISES (onc sssockted vinses,
retrovirusdshegsms ngnd epessorCldsidr(@ndisoipsed BitPCT Pubticedibin 8lo. WO 87/04462. Vector
compgﬁ'%h?sqh%%ﬁweraﬁﬁﬁ%ﬁég@ﬁg}etHo?nrélfeg%’r ré gls‘mtﬁg Gr thE fo'TRXnﬁg a signal sequence;

antib
an origisS dRRVEHNE, one BN markgTrenesh BHigBiRitenscHpfon g sytroliing elements (such as
promét@n%ogﬁfhah@@rs e @), IFor skgrédsiont (nef tremsRaicn)M@né Ly more translational
CCRP, ant a [ i.zed C
contr%I{]qgl eﬁ‘er%%nh are alﬁ% 8 %&ér%tq& Fﬁdhgéucgn?qg?ﬁﬁ%&%g 5@% g?rllsrllatlon initiation sites,
and sgtcofidy conpri ses a constant region that does not

t rT&g%Eto%rboHtBMQTtlﬁ%oWnumeéﬁ df ¥ rEsticHMBO RitrbRBOO MELthe bt cell by any
Sis 0

of a g%%sal i@mrgpnaﬁehée%t |na1t | %ctfogorggﬁ:ns ranﬂ?cngn at B%K/mg calcium chloride,
rubidipmroplorigee salgwe pbesphase, eDEiM@)ra@for pther Sybeignces; rolereermeatée bombardment;

Ilpofe@tﬂﬁ arfdMrectibR (é%? wHeRlthe vEdtores arﬂﬁfectlo[]% Wﬁucﬁ B O&HciRRArSs). The choice
. .nen

of '”traﬂ‘ﬁ‘i'”ﬂdéﬁéﬁfsgﬁP%HW?@F%%W!’ OE%{?'%?@JHO EAdR ofige febfool
unther istentich dibmprotities ashpells icompriengcam of theprdiyseciedtides described herein.
Any ﬁolél%llso&%a?@ b OV% reéﬁﬁ&%blééous bRAg Bér{ Md €o$ ’cI'Q,h purpse of isolating the

goni st anti bod| es
genes gec(g)slﬁg Jhe @nttp@gr gﬂweg%cfet Qj'p(ggtelafof @@@st Nogyli nglng examples of mammalian
host €a{ie npdiuale \but astpiatied kOOSSC Blat, iage¢ AHIY eelishadBrecats® PCT Publication No. WO

87/04%5' 5 f r@%%%‘énéﬁ g@%ﬂtcleﬁ%"%@o% ;Sr&@a‘%yo(e%“(&ﬂ:ﬂ'aéee CGJ%P%L B. subtillis) and

same epl ferent ecl es
yeastdﬁwcageérﬁ SEIoNRS, BoBRTes: Ph(IaPh FEGTa %meﬂtce"%?ﬁpfeaﬁé@ cDNAs at a
level foabGQ:Q%ldWef; alROSEbia0n 10Sad hignert dven pfo%;&%rabiy\mmld aigher than that
of the rres%oﬁnélng el;(%o%% %%ﬁnb%&?w@&g%lf ﬁw?elrésx %ﬁgseepi hg hﬁzﬁtQ:ells Screening
the hseﬁ @aﬂee‘oraﬁdsppm wcbindieg Aﬁﬁa’fpn*ac%ﬁe%i I'WE@ "T(nmeéﬁ)say or FACS. A cell
overekpBEiHaRd AntM¥dyldr pidteinpdthtdAtdt kamise iddrliied<. E. Hoover.),
in the formof |yophilized formulations or aqueous
sol utions. Acceptable carriers, excipients, or
stabilizers are nontoxic to recipients at the dosages
-and concentrations, and may conprise buffers such as
phosphate, citrate, and other organic acids;
anti oxi dants including ascorbic acid and et hi oni ne;
preservatives (such as octadecyl di net hyl benzyl 25
annnnlun1chlor|de hexanethonlun1chlor|de

o - T a4 o I
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pol yvi nyl pyrrol i done; am no acids such as gl ycine,
gl utam ne, asparagi ne, histidine, arginine, or |ysine;
w@oomosssacchari des, di saccharides, and ot her PCT/IB2006/003181
car bohydrates including gl ucese, mannose, or dextrans;
chel ati ng agents such as EDTA; sugars such as sucrose,
manni tol, trehal ose or sorbitol; salt-formng
D. Cemnesitiens i ons such as sodium netal conplexes (e.g.

Znﬁ@&ﬁ@bsﬂtxdﬁ@ BB @) etidded /oﬂﬂxemﬁ:@nﬁdﬁr&oﬁ\pﬁdér drodtfeetive 2mount of an anti-

CG RI§ ﬁﬁé?omsﬁﬁw 8{1?5' 8%%& égtg%?né% lagtl%g& Q%(r vgg %Plgp%ﬁgel described herein.
Exambl@rs phech devpesitbesd ah elﬁlmsmow&s formelatenare aSCRPscihedig Gniegdier section and

belovﬁntm %@yemln%mﬁélcem%‘moh hf@meéafcoﬁ@ﬂseél § dver lé‘ﬁté@omél In another
junction wth other agents

erbog A ABPEER RS FcPi T8l OERPrENSGaRt EnEpdes. In oher
embo_hﬁntestsTﬂhe ahihCERPI antagaiist @anfiiiody redegnides hemaroCGRBe In stilltotier embodiments,
the ahtpééﬂﬁtanc[gg[)m&da%hbo@ tShfankBE MR %tHePme&‘?r{\ém @ BRi-cARP antagonist

ntai ners’ conprising an anti - CGR antagonls
antibaghf CPeyiRgS @ Sonstangregign kg B PRidrigost %WWGS pr yggesirable immune response,

such 29 QriRE-HRGalE TyslsB2 B0 0@ Idder enbBdipehty paptahitl@GRP antagonist antibody
compgse%chn bgrd mlg?er %Pﬂgﬁ%q ap[li%ég@t '%@ fsoéneu%ﬁo tﬂree four, flve or, in some

ance Wt the’ 1 nventi
embodmh Bl aix eRs fom @éherlamogne W@é'@’eﬂﬁsthﬁ@é‘f'ﬁﬁ%? an’fagomst antibody is
humaﬁorrprl se a descri ptl on of admi nistration of the
évseH? eﬁségogi;@\%é) I S%og%ggl éongdéépgcoorr]nt rlseegt c%er aln cﬂ'{ aén%—(%RP antagonist
antlbasdlv (¢-beamixtire d§ arde@@lﬁff’ petagdnist @thOd'%@aMEQOQWﬁ? dlﬁarpﬂtrf@rtopes of CGRP).

Othelcé%gf%blbﬁ/ecoﬁ]pgﬁﬁiﬁg 'c%br@@ n#?)?e ﬁnﬁllv 8ed él’ﬂ&?ﬁP |aﬁt%dﬁxsﬁl dtlboies that recognize
{ SUl en

te! S SR B ARG REA 2L ACC P R LREP L HCPIET U i to iferent

epitopes oBCGRPsk of havi ng headache. In still other
en‘ﬁ@(yo Biton Js&?m'tﬁbgﬁréééﬁf ih Mg o MRS c&nﬁ%éiﬁérmabé@lﬂcally acceptable

carneésn e(%%%na:a%%&g 9§ Rfmqgfonh g%ﬁ%%ﬁ(téez ‘){é};tt:g g h %{g%/cy QOth Ed. (2000)

Lippirfebit) Maliiamey and WilkienEde Kb disveat)sin thé éorandf iNwpbifized Jorenulations or aqueous
solutlmn%céégblé%hﬂnggdé(xc‘p|eﬂtssﬁﬁ@alﬁﬂ@@%rﬁ@ﬁt&lc lhcipidfs at the dosages and

nment s he ant i body
concengatipntr AL It a POBRTE? BRFrS SURh <35 PRospiater C'”%tﬁbéﬁ‘i' et organic. acics
antioidanSORBludit ashorsn ticid tahe naticrinesl yresonptives ¢such s atadatidimethylbenzyl

amm% chlonQJe %Q)Qﬂ%%%lulg chgfﬂsgé; h%engaﬁkoﬂ[&ﬁv cﬁl Q‘n%gtﬁom%i%londe phenol,

butyl 'Hﬁebeinﬁlét?[‘%f&@i cﬁ%([ rpénaa@nSnngcboaSt teethys @ dCfFOFEYh PRFROEN; c@eﬁhO' resorcinol;

cyclo@iﬁr&ﬂ@;ﬁeﬁtanalnéﬂdbﬁ-dbés@)? Rarmadidcyiat Weibhtdiess thaf AonEda regiduas) polypeptides;,
pmte'% | st P aft orﬁl 12 'g rﬁ'ﬁ qu%ﬁ? ende'gmgJ Qogﬁ m%fs ygiephilic; polymers - such as
polyvipyipitredligasesaming abids guriht asdaisces, gly@mmepgqp@gﬂgé@, bléﬂd@e arginine, or lysine;
monogéﬂcﬁérrdQQS&sééaﬂaﬁa&e%hd Qinep EBrobijidkatetOREIGdind @félt:dSééCPdaﬁﬁHise or dextrans;

Tl
orie i Bich o e L oo o o PR AuSREERt Sl satromi
countéreiony such as paqien; rs¢iaebmpleness (el e dZn-proteinecokipleXes); inti/or non- jonic surfactants
such "BC Rm&&aﬁg@ﬂ{@\w@@&t It C;Sdlygg?leﬁ@ dvcol (PESE)l UGiHa@RiReutically acceptable

arried on a netic or i cal” storage disk) are

®“m§P§G“ﬁE@EﬁﬁﬁﬁP%wg@ﬁ%‘Iabel or package insert indicates

t Hete dniieC GRIMpratsgdnisb antibsdyuseidcofnppsitiane dlbéreng can also be used in conjunction
with J&{EF E%&E%éﬁgwé e 2Ba/BY &M@@Heﬂﬂh@ﬁ%ﬂ&s@%@ Bgéhs.

mgraine). Instructions may be provi for practicing

any of the nethods described herein. The kits of this
E. Kitsnvention are in suitable packaging. Suitable

palﬁ}léﬁlg}seﬂ&)ngr]sgbl &%Fd?’e’s kE uilor us% nl? %te nllétﬂz ‘n%g\odé oKltsVdf 3"9% \fent(on include one
or meye cgmta@@rs COMREANY, amai- @%D pnt@@onIS%lagfapo b&ﬁ%ﬁﬁlaa‘%%nﬁ% antibody) or

packages for use in conbination with a specific

devi ce, such as an inhaler, nasal 25 adm nistration

device (e.g., an atom zer) or an infusion device such

as a mnipunp. A kit my have a sterile access port

(for exanple the contalner _may be an |ntravenous

. o o o
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second pharnaceutically active agent. Kits may
wopin7osmbd y provi de additi onal conponents suchPE®BIB2006/003181
buffers and interpretive infégmation. Nornally, the
kit conprises a container and a |abel or package
insert(s) on or associated wth the container.
polypeptitie @gsicipIEhaipiplaad InsirecioRb A dies i 8oGordanss Wik ény, ef ”‘ﬁd?etmds of the
inventloh mieécnbé‘tﬁhéréwetﬁeh@rauy, tha&e imxtaridne fomprisergdieacigtion of administration of the

anti- Cgﬁpl 3 8?'@% aaﬂga Poatge%gtaﬁ{einé@g iegn 59%;9 %&Eﬁ%ﬁegﬁ@éhf as migraine) according to
any ofthe inetti@RRIeasibkdh betkias Theﬂ@t ropyrferthet eorepise a desepiptipntof sRigstiegsan individual

suﬁabteh@ttregﬁﬂe‘%t §ds88en ﬁéﬁtﬁyn@gswraéﬂ%a?fat Méilidudl Q&s iﬁe%ﬁac’iz@d)r WHgTRet the individual
ed W

s =t caiaevy PREGER O s tngeRe e A iy Gys ARPRs 3 pescrpton o
admmpmrmg emtapa@GRPO@tapgomsbaralboqyetp aroodivyuah et yskr ofdaging headgche (such as

migrafln tervals. WO 2007/054809 PCT/|B2006/003181 -50

GabepPe SIS EETa) e T8RS PHrReTan, B flodl sore sbodimerts, the
antibolig4s HBmaM2; In Ketnen esmbdSinehtsathe, antib@, isJa niamnelerel antibody.  In still other
embo%ﬁeﬂgd% ?]o%ge e]n$b7 d&r[%ﬁt tt%%tll:\/éfdg %@ﬁpr&e@bné’%r mord %?Q(s |dﬁ5ntlbody G1 (such

as ong, |twgtthr¢enfnwmﬂzwr \m tanesnhgdigenti ahsh CRRSERD %? f 3 CGRP
C Ok UBsHuEdnE Qelklidg ionth€hie (of aifphrait GGRIP entadordstadljtibadyngenerally include
mforrrEtl%ﬂ:e 5%&%#@%3 3dc&§ggg§ecl(ﬁ¥%{e ar‘cl'qe r%Bl{échf ﬁdéinlsm{)ﬂ'f&gﬂe Wﬁ%{\gec?@eatment The

m ce
contahenyenry e QORPYsess bui RECIRUSE feud:, Myti-eesernapiages) Al yuigloses. Instructions

suppl\% frhth@ NIEE%T t RN Qﬁﬂjgik@ﬂl} Wwitteh nsklidtioh$ oh BAabel or package insert (e.g., a
paper| %hegb mgl{u etéf th ung @H ntgdable ru{: oln% 3586, I%‘M&IOI‘IS carried on a

magnetitnu npticaltstaayeviak) preefso epeedtabliet h 25 g of rat a-CGRP

C %%@Fcﬁ@aék@g%ﬂad |ﬂdhl:£& that @b c@ﬁ%@sdlo%tl@ﬂseda&ttﬂebl@'@yamelloratmg and/or
titers were tested Sn[ngEL{lSA ‘

preveping ryg@q,apga {?BH‘ RN rmgr% ucliqns ”E‘ég’f" paoénd](eggcy‘ prac{T:l icing any of the methods
descrhe&ﬂ@n KLH) in I FA 34 days after the third 10
< %rﬁltsz&ttﬁlg ﬂv%-h: br?érle lrp%éblg gPeEfuf té’&lé’?&bk&‘@lﬁd"m&%s Gout is not limited

rat a- r the
. vighmBiBaidbrexBls] BRSRHGE %F%@'%%ﬁh@a ooty Pgre, ohd e ke, Ao
contembméalazeqiamg@foarmde frusaabinatiorhwiiSe spgeifiodeviaseblich @t am inhaler, nasal

admersatlra jon ef\/lcg'? & F Bﬂﬁﬂlt&f%b WLSS@edegi %%Eﬂ%h QSBQ%mlJLI?ﬁp A kit may have a

nto ates I.n
sterllq;@qq:ggg mrh@orzsga;glﬁlgrtgeé CYHRINANMMFY e an lntravenous solution bag or a vial having a

stopp@r 514 8dBRAK tatyPbdRyhid Vi oRon mesiulle). mr(eﬁogtﬁhér manalsdlave a sterile access port

(for eﬁ%mgq?ﬁqxfﬁg ?a]prlntan rg%/r%éfpyrb%@%% aoéﬁoh%%oﬂ Ba g : aﬁ\(ﬁ%l hggrd@@%?pper glerceable by a
hypodegmig isetien aefdied Ablegst|one Relivieaoery in gggmgmﬁgsptgqtlg ara,fantt ﬁ@RP antagonist
antibdiy b ‘Théj(%n’e@ﬁfeﬁmgﬁ fuﬁﬁé}%ﬂmbbéelafs‘e&ﬁ\d @Hérhﬁ@adlﬁcal!gl apivaagent.

e e o

Normatiyn del ihedmpaises Boxpptaimen dudt 2righet of Ipa¢Naﬂ‘é§13ﬁﬁ(§) §ia|op @pgiated with the
contai@sed on their binding to human and rat CGRP for
urther characterizati on Ee?ﬁ% ant i b op es. \ang
chH}eaf@'P\é{ng‘?'E@esa?r%p%"N'S%toﬂ PUERIe PW Ao I &Y and 3.
Purification and Fab fragnment preparation. Monocl onal
anti bodi es sel ected for fufképeles characterizati on were

Exardplel4: fée%@raﬁcfr@efﬂd%\%i%&t@@%@éﬁo? rr@ﬁoaaaardndms@uédtww

protein A affl hy. erna

e P B B o PR B HATR A Lo S P cross-species
reactivigerdendt 4ra Human QERR, eiige were lnumized/aitisas-¢6a uq Ameman areGRP or B-CGRP

iébg | Qo€ gase)t &t Véﬁous intervals.

Conjuglf\t&?'he co?ﬁcljjc}r\%’\n5 \%gé%regg%é% R Eélo%ér{:ﬁnae\r)onﬁ)u nmes of

PBS, pH 8. The anti bodi es were el ut ed with 50 mM

citrate-phosphate buffer, pH 3. The el uted anti bodi es

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

purified antibodies were dialyzed with PBS, pH 7.4.

The anti body concentrat| ons were determ ned by

NS N A NP

o o o o o, -
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Concentrations were determ ned by ELI SA and/ or
SDS- PAGE el ectrophoresis using a standard Fab of
whpwros4sencent rati on (determ ned by am no aci dPCT/IB2006/003181

anal ysis), and by A280 using5060D=0.6 ng/nl (or

t heoretical equivalent based on the am no acid

sequence). Affinity determ nation of t Fabs, .
Immupigtion wep @8nesally tARECTEIFE jas CeRgIdRD Ho@PSigg ?ﬁ?'-bz%ﬁgeé- [pugol. Metnods
124:98508 ehridyi J3esl a0t 1980} hammdadl Meth@BA20:d 5TH6E; lmed Wicher K et al., 1989, Int.

Arch. (\Eqargygéfpﬁnqgﬁ%l 1%@3?%@3”0” {FTRAGIES i Wit sf?)) éfﬂhrﬁgﬁ a-CGRP or B-

CGRPwsmjugatedi to d<Lbiuinf @FA (ddBBleEPFieaa! qmjml{g(ﬂEsAfﬁﬁq 217daqs m@g were secondly
lmmu%{.?dl\\;atg 25 @éﬂ" CJ‘F'%%T@CGQ{Pg%S Hack/s¥et MM&% Qﬂﬁ ﬁurﬁgr%(ﬂCGRP) or a-CGRP (for

capturin

mice memmwiza@ aidh Goren ﬁ&ﬁﬁ%é‘é’m{-’@%%‘f @n‘iﬂg’f e |F é‘o('r\CP'BW?te Freund's adjuvant).
TwenFRRSS bhyR tlatgoéfféf)fh@tée@cmd iNeWhiZLibs,epirdimmutkzatoal waseietibret@d with 25 ug of

rat Q-S%Ir?\é:&ongaﬁedatﬂ ?L%égl ﬂ-P c%;feyﬁ :Saq%rggrﬁlh tﬁqgerg We?eo t%g\é&i %E‘g ELISA. Forth

immu@igdtiob ady pérédoméed MtlatZ@dg atthe psptidh @aoeRGR@%mﬁarelFA 34 days after the third

55442, EEEE B8 96 LOUAIES TR U0 o con 2 s e

forth itnimeinigtiop. at a concentration of |ess than 0.001 ng/m .
USSHI& é@?é's'@a% Sbtélh&i/\frénh IR iREuAissd hbwe anddised At INSChnpeloma cells at a

ratio g51@ 1,, gg% Bﬂlge\é\ﬁyﬂl St IR%;OO 3&\ nge&dg %@ ;gl{tleélfq\g tﬁgt%gdébv%\ﬁggates in DMEM
contaiming alZ% 8OOSRU fserum:on@echt r atoxalpacetalpipayatgfepulin - (Sigma),  and
h poéﬁ{hﬁ@/@whgpterﬂmyml@%e %Ql@&%hfv@scbeg%@rﬁ&iaycb I1@blmr¢s DMEM containing 20%

horse(sgf%wa%gddgg iocgl&(en l l?pg%\a%glfs ogithe%wyé ] I\%/e &%r&enjl\éd by using antibody
captufer lmmmamﬁssay\metermm‘qtlercofantlwcdy classasuioee with dayg- qgeq_jm sgcengd gntibodies.
d',ﬁ?’%gﬁél Ak 'n%ﬂoéldngféntﬁgdyl&ocﬂ]cﬂb'tc%ﬁ iMEY Ras %Ié&é@%se&fdneﬂnelr binding to

humaﬁ%ﬁqkﬁdqgﬁ:gr%gg }g/f\?y ghaéqsc??;lﬁ%‘%ﬁsﬁ}m%% gﬂthRglgs {“Qﬂa fé]aé%c}é\eﬂ&stgv 8Fe shown below

in Tathes RIS of cycles. Kinetic association rate (ko") and

di I§LF‘ ﬁfattlgﬁ 'a%? hl’rQ& %raghxgﬁtf gref%ﬂcﬁl ObMaﬁdar%ﬁa:S b%&l@@ eéété‘é!e}d for further

e dat mui r bi ndi ng node
chara(:he{az‘qtlgrsdygre FlPU”fR@oéromHSUPeFﬂélb?@FssP%\ brﬁomﬁe?‘éﬁ“@golﬂsm% protein A affinity

chron(alc%%bhy 'NE dupélatbntz wowl cagyibréted BHLE OJhelsipergattifite were then loaded to the
protela Asc Xugnn | os%réclp (A%Fsﬁ%ﬂ-l Bﬂt%cn%c%? §|1 7%q§’é bi)térth'lflm:\ted Wlth PBS to pH 8. The

consta affrnrties
colurratevashed Wit Sriclun Yok KBS, RS / Ko antbagiet Hete dlyed with 50 mi

c;trat@Ehdsb}%téwaﬂen ®HFADI el A getRAtiBocRdsavesd) Aautralized Wit [1BISPiidspirate Buffer, pH 8.

The pFBﬂegéﬂpét%oﬁ{eﬁ ge@#éanygsé) {/\/gri)lgg?wg{ e{h%%@ﬁgg%c@ﬂt dgg:%gg&é determined by

SDS-BAGH, winglumaine sro@ERPAl antipady aignded ¢uive i es of the Fab

gr%g?\%kﬁ)ré&réd%'p@b'ﬁn HBIyéis sareft éntlbw@éﬁusm@aﬁﬂfuﬁﬁbwéFab kit (Pierce
escCri

# 44%@@ Iplé\r ﬁgﬁysﬂognqvﬂwaga\g&oaeén %scmli%r?%égrnﬁ %onv}nmrhém C?%fu?eq instructions.
ConcérﬂFaBHnsomera dSameedsayT ELdBA pnd/ei SRF-BAGE strstrephorasisrusing a standard Fab of

knowﬁ'ﬁqééﬁgat%w H&br‘iﬂnr?e%l W@\%ME%ldaEnal)%QP anBSpyS e usify 10D=0.6 mg/ml (or
di es, , except. anti body 4901, bind

theor%a'rﬂﬁiHﬁﬂer& béi%@r@”f”ieﬁﬁ%?%d SFgUeY) and 25-37 with
af Ayt getsintmidicar oft the tHags.r Affinitis ng thé R CERPL wofiqglonal antibodies were
deterlj{\%gg ap elt[}\%g%}gcaor uéuq%@g)BiacA%%bdbe'd\éur;a%g (Bl]asPnbﬁ‘ dssohdhce (SPR) system

SI X
(Biacerbt NG, Eypoathsay o) NinVee T8HRST BWG T b SEGERy10 M HEPES pi
7.4, fs0agWeAt), 36ume EDBAND. §osvov/a pbigssbata Pz f AffiatyewasTHeterdiérted by capturing N-

1 ndi cat h . j = irhodj 20, |
termipgli (VR BTRRS CORFLPRRaY Cha oy R b TeerEOORBORIAR, e sersey or
GlobaieRspiirer $esviersdCeleradialrishie-iamaliizet ErersavidiihPrh §A SEIPREd;Mpasuring binding
kinetiBs! BedMtiBodCERP tifr Axhoresd thd 0GRP UG GlotiAyktéd CGRP was diluted into HBS-EP

anti bodies. Different variants of human a-CGRP with

singl e al ani ne substitutions were generated by

pepti de synthesis. Their am no acid sequences are

shown in Table 4 along with all the other peptides

used in the Biacore anal ysis. Aff| n|t| es of Fab

o Y ' . NN 2 " - a ~r-
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anti bodies. 35 40 WO 2007/054809 PCT/I1B2006/ 003181
-52 Table 2. Characteristics of the anti-CGCRP
woeossnal anti bodi es’ binding to human a- CCRRCEHIBR006/003181
their antagonist activity Amgji.bodies KD to human a-
KD to human a- Cell-based bl ocking | C50 (nM binding
CGRP at 25C CGRP at 37C human a-CCRP sites) at 25C
and ijadd ¢veMne bhip i agpntantration of lesotiat 8.40p1 INgims disfrgcveriatie fEBQime across the
lndlvﬂﬁé?stirgec%ahrféls Q\U@%Hésegf QMI QiAMEné;fF‘QJeFQ b@HRE: biEer'eQ;Q:nse units (RU) for -

detalbgg§|ngth)ét8c2g§A@nd2abfut380@ &ééor goppentratiep ffuglegr a@é3 grcrefégngn Za/vo- or three-fold
senaﬁb‘l@lh&s&y;ﬁ&ll?f @5cohder@atich® Gparthing1BAMYem1 BBl (aitntl 10 08010k7@timated Kp) of

punﬂi(ifj@b fia@gegtg _>(vefﬁdnjﬁc]f%d3 for B@u%ﬁt} 1 é)ip%rmg ang’ é\gsol\{%@ tgrbeé oé%%mmutes were

allowdlo. Mtek. eachidinging Aptle, rodgced 9Gte r@ermatndawdm 35 ImM &l intR5% Vv ethanol,
whlc)grwg? %%atg%%gé*%nmw &k %3@ Kﬁ\etrb stocratﬁmratg?ﬁ Srdﬁdrkﬁéiomatlon rate (Kon)

aracter] sti antl - nono
wereaqlq{a;rﬁggqnyganegysr%@ynf@tmlgéhq gﬁta tci’ q:@h,bawlr gg gmdgﬂt(%aﬁsson R. Roos, H.
Fage@é@ém\/u PrteABbM, B0 ¢ioes). KibtHoos Eatymaio@isRPI%t 10 esing the Hevaluation program.

Globg eiquj%r%%gsobgho\ﬁ coRstQAtQ :ft\k)% %g"e{ﬂ{hltteg"?\geré QMUIQE@ q‘br‘ﬂ%é’?at:o Kp = Koii/Kon.

%ﬁ ts receptor at
Affnltz@@fcmgméabtﬁsnmwwe %t@wwaﬁb )?aﬂ@él 3.4 Yes Yes

759 |bee ﬁ%@pl?@&f th@ Hariredari@c GRP arfliB6diets Téatkteraise theRbitog@1iBat anti-CGRP
antib eﬁ,]bnads on uman - E%Rl‘}jo bmdlgg afﬂ(na @eSS c% I@e E‘Qo Pagqnents]tg légn(i)oug?ﬁ’?GRP fragments
were measured as described above by capturing N-terminally biotinylated CGRP fragments amino acids
19-37 and amino acids 25-37 on a SA sensor chip. Figure 1 shows their binding affinities measured at

- 25°C. As shown in Figure 1, all antibodies, except antibody 4901, bind to human a-CGRP fragments 19-

37 and 25-37 with affinity similar to their binding affinity to full length human o-CGRP (1-37). Antibody
4901 binds to human a-CGRP fragment 25-37 with six fold lower affinity than binding to full length human
a-CGRP fragment, due mainly to a loss in off-rate. The data indicate that these anti-CGRP antibodies
generally bind to the C-terminal end of CGRP.

Alanine scanning was performed to further characterize amino acids in human a-CGRP involved
in binding of anti-CGRP antibodies. Different variants of human a-CGRP with single alanine substitutions
were generated by peptide synthesis. Their amino acid sequences are shown in Table 4 aldng with all the
other peptides used in the Biacore analysis. Affinities of Fab fragments of the anti-CGRP antibodies to
these variants were determined using Biacore as described above. As shown in Figure 1, all 12
antibodies target a C-terminal epitope, with amino acid F37 being the most crucial residue. Mutation of
F37 to alanine significantly lowered the affinity or even completely knocked out binding of the anti-CGRP
antibodies to the peptide. The next most important amino acid residue is G33, however, only the high
affinity antibodies (7E9, 8B6, 10A8, and 7D11) were affected by alanine replacement at this position.
Amino acid residue $S34 also plays a significant, but lesser, role in the binding of these four high affinity

antibodies.



13C2 > 1000 No n.d.
1C5 > 1000 No n.d.
woa®7peshor med for the anti body. 10 Table 4. Ap¢TiB2206/@3181

No n. d.

14A9 > 1000 No n.d.

"n.d." indicat

6D5 > 1000

es no test

sequences of human a- CGRP fragnents (SEQ | D NOS: 15- 40)

and rel ated peptides

(SEQ | D NOS: 41- 47).

Al l

pepti des

are Ctermnally am dated except SEQ I D NOCS: 36-40.

Resi dues in

Tablea%:#h

bol d i ndi cate point nutations.

%E\Qar{ﬂ[b@@ n?onggor{aﬂanbodles bmdln

LSRSGG\/\KNNFVPTN\/GSKAF
antaggmpﬁ:agje\\@ LSRSGG/\KNNFVPTN\/GSKAF 16 WO 2007/ 054809
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SeeiV
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< NFVATNVGSK
35E (19- 37)

KNNFVPTNVGSN
L NNEVPTNVGSC

19cBRPSRBTOKNNFSAT A\AEIKAR

KD't5 Bum

ARVL8 K35A
SGGAKNNFVPTN

MF 21 K35Q
22 E37A

ICeMbagd bidcigeq
" hitfian PRGRP( 19-
DBABF Jo ISGEWKNN
t26°C K35
6@@33 by CAMP ]
_Pgliyatig

&0 en\bhitdihdd

3ifgs) at 25°C

\EZPTINR GBS NAF

F M‘?igﬁg )
ohgand binding

7E9 g/

LKARIEVPTNVGS )i

eill\u:x LDTI\J&l("CILI

8B6 > 27

ﬂlﬂll:\ /PTNNGS)

=01

1OA8\ /2Q A
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27\ __NNE
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NCQIA L
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PN OOIINAT £0

é\ll NFVFEANVGONA
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49076 2937 91 NNF‘V’PTAAVCN%
14E1§1 33%@‘ (25-37)

ISC T W

"feé 25-37) NP

&

VPTNVAS

H

Myes2  S3AA (25

)

oBs NNFVP

TBVGAKAF 33

T3 7TA (25-3

NoNNFVPTNVGS

a4 Zb-37

13C2NFVP

ASSKAF 30

Bre3 /- COLH

SRGVVKNNFVP TNV

WAF 56

14A919- 36¢

COH SGGVK

YPTNVGSKA

86 1-36- COCH

n.d.

6D5 ACDTA

EMTHRLAGLLS

SRSGONKNNFVP

[NgGSKA 38  1-1

9-dCOON

1C5 ACDTA

PASTHRLAGLL

6239  1- 134

QaCH ACDTATCV]

[HRLA 40

Note:rAatibaly @20 13F porSGNTATYCVAIHRIEASH in S RSGBEKBNEVPTHVGSEAF 41

5  nd 5@t deferlr®@d37) SGOAKDNFVPTNVGSEAF 42  hunman 1- 37
ACNTATCVTHRLAGLL SRSGAWKSNFVPTNVGSKAF 43

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

activity .

Antibodies 1Ko to rat a-CGRP at | Cell-based blocking of | In  vivo blocking

37°C (nM) binding of rat a-CGRP [ saphenous nerve assay

to its receptor at 25°C
(measured by cAMP
activation)

4901 3.4 Yes Yes

7E9 47 Yes Yes

6H2 54 No No

8B6 75 Yes Yes

7D11 218 Yes Yes

10A8 451 No n.d.

oB8 876 No n.d.

14E10 922 No n.d.

13C2 > 1000 No n.d.

14A9 > 1000 No n.d.

6D5 > 1000 No n.d.

1C5 > 1000 No n.d.

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

10

g7to human o-CGRP and their

Table 4. Amino acid sequences of human a-CGRP fragments (SEQ 1D NOS:15-40) and related peptides
(SEQ ID NOS:41-47). All peptides are C-terminally amidated except SEQ ID NOS:36-40. Residues in
bold indicate point mutations.

CGRP Amino acid sequence SEQ ID NO
1-37 (WT) ACDTATCVTHRLAGLLSRSGGVVKNNFVPTNVGSKAF 15
8-37 VTHRLAGLLSRSGGVVKNNFVPTNVGSKAF 16
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rat 1-37 SCNTATCVTHRLAGLLSRSGGA\KDNFVPTNVGSKAF 44
Hurman cal ci toni n CGNLSTCMLGTYTCQDFNKFHTFPQTAI GVGAP 45

W@ 1003@548buman anylin (1-

PCT/IB2006/003181

KCNTATCATQRLANFLVHSSNNFGAI LSSTNVGSNTY 46 37) Human
YRQSMNNFQGL RSFGCRFGTCTVQKLAHQ YQFTDK 47

adrenonedul Iin (1- DKDNVAPRSKI SPQGY 52)

Exanple 2:

CGRPFScr eeni ng

bHfingatid s€UReant agoni st anti bodi es using i

[SEQID NO

19- 37VI tT o ass

GGVVKNN

PR TVGSKRERP ant T bodies were 1 urtnery

(1-32mhi ch cAWP

5 is recognized by anti-cAWMP. This ED

screened antagoni st _activity in vitro usingceH
| P29A G193 CAMPSQEWVW&FF%TNX@@Fand bi ndi ng assay. 5 18
K35AMEZIgoNI s SGGWKNNwmwmmd by cAVMP assay. Five 19
crotters—af HB -0 & \.,\Jr\rjlﬁnajr
Eggﬁé :?)szﬂl & Bﬁ?%ﬁﬁl\! §mTq Ni::pl esenceor—absence of a é?
K35Q T B57 \,\:r\rg GORNNEVATNVES (gm,emrdﬂ o 1=3000 NV, 22
F37A ggﬂ %OVVRNNWWNV@S%&V Ul mat—concentrati on 0] 23
25 agVF 10 ™ ARNAVPERIGIRAEACONT T Ol for c-AVP —activation) 24
55.37Was Ul Spe ﬁﬂvpfmmwét WETT plate (Nunc, Cat. No. |25
E27A 7). TRRAUPTNESRET S of ceélls (human SK-N-MC 1 f | 26
W% a- CGRNFABTNMEESKAFOr rat L6 from ATCC 1f rat 27
P2oA@FIARP | S| NNEUATNVGSKAFul ati on buffer (20 10 nM HEPES28
T30A9-37) 4, 1AGNAWPANRMGSKAE MM KCl, 1 nM CaCl2, 1 nmM MyCl P9
N31A#z8d3500 uMNBFVRBDAOMBSKHAF1- net hyl xant hine (1BMX)) werel 30
V32A&bed®d | nt pNNREPTAGSKABT the plate. The plate was 31
G33Ai(Zredibat ed HNFVBBYNASKéﬁDeraturp for 30 min After thel32
S34A[(2c3Mat | O‘INNW\@AWHU on was- perfornmed using 33
2279 E53FHint er Tﬁg\éﬁ(w% on ,Assay gg
S/ Appl ied B fol lLowing manufacturess
19-871GRO 0y | HRCCYN ide KE s ed—on—WO-2007/-054809— 20
19-36 H eonnk PREYYBANFVEINVGSKA . 1 craimaar 37
CIEO0M, e ob A AT OO ERNPIIVERRR. 38
1- 19C‘QQB \:It ;..IALLL ?KT H)ﬁll_ G I‘_’1J:,UIIDI o U WO I 1 ag”blll 39
T13.co6h et ERZRRTAT ROT— andh I:TILy1Tb‘ Bonor—<ED) 49
rat a (1= ¢ g , G SR ABNEYPTNUESEREYTTE TS |41
ra’cq(‘ﬂ;‘%‘?)“Ve S KBNEVPTNVESEAES are together they can |42
humah BYREPT TE | ABRTE PO ABLLSRSCEMVISNFWINYGEKAE Dy a 43
rat B (AI3PFESS € BCNEATODTHHLAGEISREGOVWKDNFYPENUGBRARY 44
HumaRIcalEikddinm UCGNLZ esM e HoDEAMPHPERRTAIGVGAR) ugat e in 45

"Humah raanytire(it
37) active enz

BECHAPEDA T RIANF EASIINNFAAISS TNVGENER t o form

vore. 1n

46

the assay, anti-cAMP antibody is

Humappt i mal | y

adrenpmpguing(1-e
52)

¥ RQSHN’EQ%%EW@QTWLGHRW@JP& and
N PYREVAPRPINEPREY.

47
Level s of cAI\/P in cell

f Aok

ml-es—commpet-ewi-th-ED-cAMP——-€ t
Pt pe ga

b| ndi ng to the ant|-

o
7 \uvi \JUIIJ bl | v 1 U_I

CAl\/P antl body The am)unt of free

C%ﬁ@te{nﬁld(ﬁ@ Qﬁtlbo&@d\@ere-rﬁ]ﬂﬁe@fs@fe@nedCﬁMan’!agorfB?%%W t#Gh Do using cell

the formt

act
baseq ¢0d/1R eI <SR 2B Dipg!

i on of

ve enzyme that is quantified by
PASEBt osi dase | um nescent

s Usdgoaitieactifityem&AMed ag tdAVRt assay. aBisayniceliberp ef husnaneet rblya-CGRP (final
conce??&!fﬂ%ojrﬁﬂg in ?-T qréééﬁéesor%gérﬁé of’"é‘ﬁjaﬂf‘(t;GRlﬁ%Wo@ﬂﬁ’ng%ﬁcentratlon 1-3000

nM), réase¢ GRE Péhlfmﬁﬂ %@Gﬁ? ffinal

I ncubation at room
cppeantratign 011 NN O i gsg\pesitive control for c-AMP

actwdh&ﬁ%@tdlsﬁ@f%eadﬁteﬂ 384&N B INune) Cat Nyl 264850 et dnitroliter§ Of cells (human

SK-N ﬂcﬁ#k@iarfé

OB ol R o el

6 ?F tl&%F{Fnlg %E@ut) o&lmu?agon buifer (20

contal nit n

mM HERES pHt &4 1(4§ MM Negt, iSopMwiEs, bd%@aphtb“%&ﬁcqu QM 3-Isobutyl-1-
meth)}bféﬁ{m@t @MkPwele 3ddtAURS 1BE WRHEbN@Nflatt THEOPAte was incubated at room

amfiebdis dsubdiiat, CANR Hctvatia Way ateifomedf usingVHitiytes”

&0 Ufent or 30 seconds/ pl ace on i mager.

te er ture. The p
temp
comiFEOheRLl ey

|ate 15 was read at 1 second/ wel |

The
McErgyme Fragment

on

@gﬁi)héor ﬁf)é%t&r‘ﬁg ) ma)ﬁ@@ct)ire'smsﬁa&ioﬁsﬂ?e #84) is based on

Tabl es 2 and™ 3 i ndi cate that

anti bodi es that denonstrated antagonist activity in

the assay generally have

high affinity. For exanpl e,

anti bodi es having KD (determ ned at 25C) of about 80

nM or

PN ~N\ Y

o,

less to hurran a CGRP or

I

haV| ng KD (det erm ned
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20 activity in this assay. Radioligand binding assay.
Bi ndi ng assay was perforned to neasure the | C50 of
w@rio7e8I8RP anti body in bl ocking the CGRP fronp@i/mioexgpo3181
to the receptor as describedsgreviously. Zi nmrermann et
al., Peptides 16:421-4, 1995; Mallee et al., J. Biol.
Chem 277:14294-8, 2002. Menbranes (25 g) from SK-
a gehetiMDly carigineenae regalantasidase @ndfyore Vet apnsistst of bamfragments -termed Enzyme
Acceﬁtgrrf@%zéﬂdqf i doﬂ&r%ﬁ@f WH%n e e rfra?nﬁ@wt?%e-@é §rat’é@|-the BEyme is inactive.

%o BSA) containin
Whem the fragiuapiiare tcg@bg t,‘hﬁy ‘?”tr Eﬁog]b ng 8P‘2m3é138‘r'3'3%° m_rm aFBve enzyme by a process
called@hiamen@tior. Mhée BFC iassay paaforendtifizesi an rD-¢AMIS Pgptide conjugate in which cAMP

is reco%rbtlie? %? Sgt'?‘?ﬁ\fn:‘ %gsa&:fllf %e%&’ap{aﬁllﬁ o@re%g’é'&;ira%n)vgthfr—fﬁppf&g\ active enzyme.

In theyesspir i MPorrtiaerdyr iatopdnaly itifatei o PiRE (RPAeANIM coiivgelsr angnighibit enzyme
formdtiB¢ Ubaiest CﬂMPtlrh&allfﬁ%E’@ saﬂhblgﬁchpb{é WIRMAD- S catjudatkQorfbividing to the anti-

b
cnnrtBipdl TOR Pty ros ot el BE Eh RN o g concencaton o
CAMIPL Trenearec PAMELS esaireschadcmel o GoBR: Pt yie Sy Rty the tmover

of B- &%ﬁﬁs&é&%ﬁﬁﬂlﬁ@scgﬁ shbdirafeS %rcﬁMwa@t‘i\faﬁ& &4 \5@3 NeMoHBS by adding 10 pl of
etermn by usin

ysis Peisg AL T IANIAARIPDR B AHFIEVID I TSGR Gt ragp temperature for 60 min
Thend103§l0c§f| Eb-c AP Geahbs 1KBbed iBtopddch @Vellfmﬂ&ncmﬁﬂﬂﬁ 6® minutes at room

tempe_rawfeozéf?ebﬁgqt %ﬁ&%ﬁq\p lzgsuﬁ nft %geasK nfl l\ég (;:g lﬁln? X substrate) (1:1

ratio)tvests e denlf intb @& wdlieand lishatevhfor 1-8 bave ot e\@armgjnt bt nodin ﬁ@nperature The plate
was r%é& 85 s(a@é/ndmgrllltoh Rhwt lﬂélruHenm Sg)sec%ﬁdst/ﬁ]ﬁ?e dnt|m§é8r|| ‘ﬂh@@ntlbodles that inhibit

par e I ni '
actlvegpréeg?,ﬁé\m? bpg- Gf?:ﬁﬁ @{er@yder@%d rgc[i) éo ap o\(ﬁ§r)t”hgeti %Es%albdf 3 above. Data in
Tableg\rdndes iadidaitdibei BeibatiS, tha BEmoBated aotad®st actidiyt ia the assay generally have
high éfﬂ'ﬁltk ﬁ@é&#ﬂ&& efi\@% %vmgf‘f(f 4Bt fninedeR 95@) 'oVat%Q{ éﬁl\ﬁiérﬂéss to human a-

|1 es W |n|t
CGRY T 12410 Kan i SToier é%&h%abct“gé?r‘%f’bieﬁ%g%@{ 1 GsiR, §howed antagonist
activiggisflg.assdy. WO 2007/ 054809 PCT/ | B2006/ 003181 -55

onl@ﬁghﬂan% blrEJ d{qe sttsa f B"i’mﬂwh C?ggég dw%snyg S ornec {o rﬂ@és‘ugoﬂb 96550 of anti-CGRP

vaso ion atlon of

antibgdyihblaeking threEGRP fiom anéﬁmg%fﬁpéf apgaspied preyfously. " Fmermann et al.

Peptidy 16:4043P1 Gt bR 5., Jefaiﬁyecherﬁ)fzﬁhezm ioboxl i IemisrangsRMug) from SK-
vasodi | at a ion

t f t
ot e v Bl P S0, £ ASPRRE B Vit o
5 mVEEIGOIL,f 0.¢% BEIA) coriBining 50 §M "PHaumaaceCCRA fr0a PR VJTEe of1’9®lB To determine
Inhlblll(g}] Jonﬁeshtrét%tns ?B ?lantlb%ligg %lr d&m!elegbbwl (34 & Oohtrd), FRAPNERALF0 fold higher

om nerve endi n
StOCkrSé@tﬂrtWQﬁ@ dipgpiveA ar VREVROBCTHUSRE 1 1 BERPRANGRKTTEEAg gubeted t the same

time tvltwweﬂnﬂraheks&aﬂ‘domtpl\n ERinomah o oErRP. SpEmatid Rwatkb@yinatet I8y filtration through a
gassqiggiie g'&ﬁ%ﬁ%ﬁ%ﬁ@% R TR oo WRREE: R ERARHE Bose response

curva3Rierd @dtied dndi Kdelteanas tihiesmn&ed\hyuandﬂimesuﬂtbuﬂﬁn &Cso/(1+([ligand/Kp); where

the eaunl?o‘ﬁ%rk d#g%qnaﬁ 83 X(Lﬂ@ a‘ﬁt PQ 8?&/ fﬁ%um@ﬁ@dﬁ-@ Er&QRFM r\écépt&?@§ present in SK-

experinment to mni
NG 5l 56 ot AR TTOMMIFEeld. {Peropaise i VaHE (83 PHEE GTpieculs) was

conv&ied Sy BRding &lté<C (o i raetips/inaf it bhe) sapheineoild bercodparBodith the affinities (Kp)

fu Lhtained at 37C by the use of a

daem@%@EYg ?%%ngﬁsggggtatlcally connected to a

t eTialir 28hene thedRtorobmbidng andleadien GEH £86, @tFAngdfes Data indicate that antibody
affinify %h&glyr&rré%é RAFIES, anBSslich Wie hgﬁé}t ity (I6%EK BraRié}), have lower ICs in

‘Hg 2 icle (PBS, 0.01% Tween 20) were given
the rpdI9I OGS 5" ¥ hr ough the right fenoral vein, except

for the experinent shown in Figure 3, the test

compound and the control were injected through tai

vein, and for 15 experinments shown in Figures 2A and

2B, anti bodi es 4901 and 7D11 were injected

intraperitoneally (IP). Positive control conpound

CGRP 8-37 (vasodilatation antagonist), due to its

short half-life, was given 3-5 mnmn before nerve

stlnulatlon at 400 nnDI/kg (200 I) Tan et al., din.

NN NN e~ PR —
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ng/ kg, 5 ng/kg, or 25 ng/kg) or vehicle control (PBS
with 0.01% Tween 20) was adm nistered intravenously
wQ2o0moss89 bef ore the el ectrical pul se stinul at PONB2006/003181

After adm nistration of the asgd bodies or vehicle

control, the saphenous nerve of the right hindlinb was

exposed surgl cally, cut prOXI rml 'y and 25 covered with

of 6GRBranta e {imvasedilBistion induced by stimulation of rat

Saphmsgg@ged over the medio-dorsal si de of the hindpaw

Skin, which is the region_inn ate henous
> oot EANE: 250 o Sl SR S pets Stech Ve BPRCS TSk vasodiataton
by stinagatiomofi réicagienoid fena Weasaltedmspplaeat niddel\desaibed preWnesty. dscott et al., Br.

J. Pkﬁa?rﬁ?&bf 1?@'5‘}3}, '}7'6n ?953' % ﬂ(x% ?%‘?‘noﬁgag\eﬁécﬁ Yiidiuibh %Pg?ﬁp{éﬁoéls nerve induces

| eas nerve was
releage af Cﬁéﬁ"a‘tfrpnmvmeﬁem% reultieg cdacreagA i Sifibbiped Roaor | §lood flow in the foot
skin ot infal @b%@u%%le@@a@udﬁ%Od% im GRerl¥s RiversHolifs@r) ®8s measured after

saphgrp%% ngrve s‘ilg]ﬁlatrj]onbl Or}a were maln{am%d &e“? nesg&)%s@w Q‘I/o |¥c‘53ﬂurane Bretylium

Oow WwWas
’fOSy'@tﬁd(éf’ ik, fadministérae ivdrwas Q'Mat \W@I E?Q'rlné‘g efy thal experlment to minimize
vaso§dhafigRni die fd ‘Mé cHMJanitzEHt |sﬁrﬂul£l\6n (éh éﬂrgﬁthlefb ﬁUefﬁ?c)f tﬁ@éapﬂaﬁﬁls nerve. Body

tempfg{?ﬁ.y% dv%“g’ %gaq ﬂgedo Ftoé'ﬁgt #;yogoa ‘és%;%ffé éesc%aé p{cli?:t ¢‘1 \Msnostatlcaﬁy connected to a
tempstaiuneibantrblisd dieating pedk Epmpamdsriablydingsandbedigst pesve control (CGRP 8-37), and

vehm"l’é‘%\‘;\BmtSh@ﬁH% ﬁ/\iéén a0 Qﬁéré gﬂ'emnt@%oﬁs‘ﬁl ﬁﬁfbﬁ@@th@(}@hﬁfenﬁ%l vein, except for the
sh | 1 gur

expegmemp%\y@a rea% l!‘,hey’tleﬁ(é;og\pg.g\fi raa% 5@ cogt@? Ry&qelslg;\é\étgﬁ&mugh ?all vein, and for

expesapiie saus imBigves 2Aasnd AB, dntibaitbs B3P0t &rel 1114 sene mjeofed @BRBeritoneally (IP).

Posnt§/§ %Zntfof%%p@ﬂrg; n({)%llgl; t&???gbdé%bﬁgaﬁﬁ%ﬂtaﬁ\ﬁmlw guém iitsbén?bf h4Rfd. was given 3-5

min h@jv’werv&dﬁmwlag%ﬁewq pr)m*éfg (@Shpar é'é”teéa}ltﬁ@‘ R5ht§IHOS-73, 1995. The
antib6d@&Rvdie §Merma|fra«fém dd)béd @megkg32.5 nidirkg, mﬁmg @ 0tnfikg, and 25 mg/kg).
Zg n%?reenxglejrlsmern rve %lubelﬂnand?ﬂ% g* ?235 }ﬁ@)’kS) antibody 7D11 (25

&red Sfor @ nous ne
ma/kg) onvghigle epntrol AE,B% M/@WQ Ot Fisgnre) gas aqg,w@g;gremlr@wpentoneally (IP) 72 hours

before M6 &@&ﬁ:aﬁﬁdlé@létnﬁh%@orbyﬁﬂm%éﬂgfé% SoRA A Pigle PuhBRAY a@sm (1 mglkg, 2.5
e

B TR0 GoS B SEUePPRERCL GPO AN BOG) RUtE 4 vas acminstere
intrax@nddsir Znhoudoisdge (e elgrtiag plﬂsaﬁstm’gﬂahg] sﬁm@dmlstram gighe antibodies or

vedeJl:dﬁ%l #RNphetbed Réhve bf‘fh(eqr?éﬁﬂ%{ﬁlhﬁé s Sdodbdhefi=8y, tct]f?proxxmally and

covquid d\{}p gggtf?ﬁ%t\é%@ent% Ihbglgger gr Fr rglwgg B%g%f]ovem@p]e medio-dorsal side
of thes bingpagedkiny whigh isitiee regint irbedyted tyniheissphreadusarerveT Hekin blood flow, measured
as bISGPLFR %a@ﬁwBMt%ré?jfw%rbqaé'e'r ﬁ)%plg}'ﬂg\glrﬂe@ W@n Q)éfé‘aﬁ%gse-hne flux (less than

sur gl ca Iy, I oxX1 Ima covered
5% ‘W"%fﬁn)t %aspesgp@n[ed Eﬂrfif ﬁzast 5A(n|”aé‘€ nemg mg[s ép}aceﬂ, B\ﬁé pﬁg m bipolar electrodes
and @araly sirefatetvth 0 guisedi@riealo ¥j tmsobr 3thechamithemagekt 20 minutes later.
Cumvgl'gﬂvg %h%rﬁ‘;e'irﬂﬁ(ﬂ b?c%'d QBw 'mpdg %Et}ﬁ%e%ﬂtﬁwe %@? ur‘?‘c]%P F\I@?@)l(' 18me @urVL? {AUC, which is

w, measured as
equahig ﬁh@r@péuﬂwmtﬁlp&eq kysRNEIR Bﬂn@rforfqeswlwmonsem.q‘ﬁC&FIC@'@ulse stimulation.

The éwetg)é dJf iineeplodti it @Spcrbé &F thBred Rirukitioh®O®id &lken. Animals were kept under
etion base-line flux (less than 5%

a”es{he ol 0{ agerjodw‘% tglt}}%égipwsshed for at least 5 mn, the

nef\%éh%'nﬁ'%%éAoﬂﬂérF'%r%lt?Buh*P@ﬁ )Y incregsec simiiried by gplying electronic
pulseBlof Ghfrehals! n\érvé@a&irihlmécﬁﬁy&ﬂe prékthce ERA 838 (4000IMoBKY, administered i.v.),

T NN XTI L —

the coabolus EGRP08-85 tabl actmmmtéred (56 i eforee Sposapberfaus men@) stimulation; and
antibb@eLh&6 LhinmAl ereds'fd Bk die the@é}nh@@gé’ né@@gﬁn&ﬂetﬂﬁ/ kg sﬁéwn in Figure 3,

blohoﬁquEwyreg%ﬁ sﬂn\y@,tﬁdcqy ap(pggg e}ﬁ l%%e%o%c\%:gﬁg d nﬁge as inhibited by the

t hen admi ni st ered |ntravenously (i.v.). The nerve was
subsequently stimulated (2Hz, by, | nms, for 30 sec) at
30 mn, 60 mn, 90 mn, and 120 mn after 15 anti body
or vehicle adm nistration. Animals were kept under

anesthesia for a period of approximately three hours.
Cunulatlve change in skln bIood flom1mas estlnated by

o o o T e A1 1~




10

15

20

25

30

35

40

significantly inhibited by the presence of antibody

4901 10 ngy/ kg adm nistered i.v., when electronic pulse
wariomab409 on was applied at 30 min, 60 mn, 90PET/MB20GHNH3181

120 min after the antibody admsi-ni stration. Figure 25

4B shows that blood flow increase stinulated by

appl ying el ectronic pul ses on saphenous nerve was
presenpeyefi nfileqain t¥PY! atrifietsint dapen | malke Freveke & BYkam B Mmerk) administered

|ntravzﬁ&ls@ﬂa@24t"@6éﬁ‘&e t@%bmnswﬁewé smmwahonmhen el ect ronic
pu se sti

i SApRIEDh P A roSa PO SBR[ e s pypcely before
antubdzdyeadrmmm;me Bfe saphierivodyneBB60H 1h vt indlileliasi expesasd surgically, cut
proxn'naIK/ rﬁ)nd%@é?eoe\lvﬁ%lésﬂg lM:apptHlp?’&/eﬁtdrM a‘\ ia@é\' leaﬁlfébé Qs laced over the

n after anti body admnistratio ﬁﬁ é@
mecliy RRIPRL e iR hEEY which goibe regien oo id RaCgpg nerve.  Skin
bloadeffofveRbasuesdian blmbd)_cé(llflng wESRPnitaed witi 4 asaDopplasiowedbtdyy Thirty to forty five
mlnut%ls( aﬁ nougﬁunk %3215’& eéti'aﬁ u\(ﬁﬁ(—g\ %hta% fel pAb@hd %3( ﬁéssrtﬂgn 5% variation) was

nerv aracteri zati o

estabisheR TOHF o m@dwe@en@qwas plgcagapyer RieUMABIPRT glepiiedes and electrically
stimuBRAUERE BV Dnst BE3NSRY ¥nd Agiin20/ @U@ liaterr @B averagedof the blood flow flux

respolé;squ ’ch(égé1 al b Al PnsgNarse\%'eQ ﬁ ggt]atﬁ f the éa%elgg?E J%Fléév\gﬂ%\’m to electrical

own 1 n
stimulagerd /‘IifwaCh’)ékSpeé@mjkg i@ matkrantiasy |7E%f1|%d‘f'9/’fﬂ9 2Riqdy 88§ (10 mg/kg), or

vehxc@(lﬁ%dwltﬁ 9.0180° TAEdnS 20)EXEEEHSH AEMRETa |ntf§\¢éﬁously (iv.). The nerve was

s f . the fr d
oA TR e o o By R B AR 20 e
antibedyndr| vahicle adminéstratibe s cinirhaisl were 18Rt bader eoestneyia Rrary genod of approximately

threeqlm'o§ﬂ§| @lmu%tl\l’ea@'@ﬁ@ iR rsb(nn bIBA HE wa@et%amrﬂ riﬁle bidk bAder tINYﬂux-tlme curve
AUC @Blﬁ% ual% a o a | c{ % lnq C @5( respopse to electrical
Pt B4 e e beeGRe el i gaenufit Bons

pulseamhulebmses& on of the foI | owi ng addi tional domai ns:

mV\Pg%Q-\,OZA Oéé&@ Yol C%I&éé%%%@r{u%%ﬂ%} ap W K&R®8nic pulses on

ﬁ% ain constant domain and
sephRGRA PAVOeS yeRioRiaR 8 R St FIS"Eﬁ?P?enOf aptgbOdzg 400e! ot gpginistered v,
whenCele&@hio puiser sitreiatioravee $ppled aiBtbein, BO18HIand 120 min after the antibody

admn# M&? %L@Bl%d ﬁb\/\hﬁ@%e S n%l%ﬁ\gg %biylr{gfb%zﬁ?rﬁgﬂéﬁ%%)on sgphenous nerve was

pro el'n accessl on nunb
Signisply A e BY (PRSI CEBMtbod 4904 1B melkd A0@INBIRGa ks Whgn electronic puise
stimuki@ChEDRPNAT 4t B0 O IBP @i 1Y mid, ahEH 2 il Stedthe antibody administration. Figure

4B slgonv%nbgt%g% fFown.RgrEasgtanr;QBEe%%gca%ﬁ gﬁué \Ml r&h %8%: %e@ (H ?égaﬂe%us nerve was

onres were use
&gmfp{asﬁbl@mtgg@by thg presense lobaintiepdy| 169 ((05@9/5@ /qqiﬂgmsierg:%v ) when electronic pulse

sﬂmuﬁak@?@%éppﬁéﬂjat@o\mﬁ lso mn, oakie, 4nd 1Eﬂlh1i¥\9éﬂer aftody admlmstra’uon and by the
prese@ge 8 Bﬁ@ﬁs@g/ E,Bms_;_erezcg AR (?8 egecg' %ncmume stlmulatlon was applied at

&)mp@ﬁﬁﬁ@dk@yadheeﬂﬁenseal ( ABgene, Surrey UK) was
apRles€ datOndidi® PhEdBbodRRl 40P Aoe 3DV LR iBBE YRAdREtVALIN blocking CGRP

s S arnsF T heeHde e Mo RubBP e 0

needed, while the cells fromthe working plate were

Exa g%réd %l’%%cfeﬂgaggn Ei-cARe A8l @8 )and igvdrigsispended  in
eni ci + 0.5 MMIPTGto . .
i ntfoEe 2gid ﬁ?%eeﬁea foréte frﬁéwscw: Fige b st ghait (i region of ant:

CGRRtan8idy ¢hducstwach |Rguesbe Tenfolioding esthats A@R0usepnior 4&pression and

din 0.6 mL Biacore HB-SEP
Chara[?% ?a%g”%@%ﬁ%/?%é Shahe %ﬁgmg 150 M NaQl, 3 mM EDTA
BSHP Yoz opsd Leressign oflse FalpegBal, 6hoR ABiPogie? g under control of
an lpmsncmrbmp&z (Srbl@dtelbylmﬂdr@@ﬂ"laﬂ@eséﬂt%a(ﬁ) Baibels t2001) RHagwidisglay: a laboratory

manuéa?tz q'JdeC ST Harlo Sﬁﬁ(eaol%g?% '?tLabcgr&glsldPx%% é& %Ol o' REtor pComb3X),

our separ ebr 'S
howepgrh medifitaip!si inglHded séciltmata@ﬁteépress‘m & fhayjeliawing Asdéenak Apmains: the human
filtered (0.2 un) using a MIIlipore Milti Screen Assay
System 96-Wel|l Filtration Plate and vacuum mani f ol d.
Bi acore was used to analyze filtered supernatants by
i njecting themacross CGRPs on the sensor chip.
Afflnlty selected clones expreSS|ng Fabs were rescued

o o, o, ™R I A
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Q agen kit) for sequencing and further manipul ation.
The large culture was incubated at 30C with 25
WO e@oenms89 shaki ng until an OD6oonm of 1.0 was BCT/EB20ed03181
(typically 12-16 h). The cellgywere pelleted by
centrifuging at 4000 rpm 4C for 20m ns, and
resuspended in 150 nL LB + carbenicillin (50 ug/n) +
Kapi@. Iight cidin Eoh&antMidnein Bnchthe)GHlesmistant ddmaB0 6 IgGe | Husiamémmunoglobulin, Ig

>ent ri.f.uai
gamr@%?u?agﬁ qqgﬁn %&%ﬂg%dagsggh(i‘% E@TESE? ﬁgfrnﬂrnoﬁ%éqlumﬁcagpa light chain
hon@éawws)ap@ me@em@@z@bqr%@ﬁwhaw (370 cycle. Cel I
| y SRR ScaeF& ﬁﬁbdrﬁtoﬁd FRyn E€OSIT trdng@imAgs (@ttheﬁl(&&ﬂg BRbiropEration-competent
TG1 f}p&{s or cl;tge%lu{aay-ggngﬁe enET(Fc’p;'I erer Os?'i/vﬂﬁg FV\@fbr sm e co?cinbeg aﬁge%sed to inoculate

super nat a
both gmasteNplaiiAgas LB erdarbsniciie (RawEde +(2% gigzme) ang gl vearidndgplate (2 mL/well, 96-

well/;@ﬁ)s GALMNGEH i &dnta.zrnea et LB +PB§berm1m8<5ot h@w@sm%mcose A gas

di
permBHUR aShoEie AP RSP, SRt Rl ales BPolee el Al afo o8 gy ncubated a
30°C| fiot 8261, eéhe Wortioy |pdatmwes)sitaaemwggouslﬁabEha/\maﬂerp@atb eds atrged at 4°C until

needglfj aﬂ(kﬁ%?‘% dcepsaf ﬁ%hgﬁvfbjﬁqgﬂﬂ?s@%ﬁé rfe‘HetQ&’ (465(5 »fh, di) goarflﬁs) and resuspended
in 1.G-gy L@)?pqaé@é’icﬁﬁ (oft ug/mb) * %m“’b‘é’aﬁé% '"dhféaﬁ?‘gfeaﬁ?ﬁ 9fiFghR by vigorous shaking

for 56 BiB30AC v &rduedal cells gt cadriudgs anedt® rp;hquexfon 20 miasaed Ieam'spended in 0.6 mL

Blaccﬁégl'ée%%}ﬁgfsyﬁ 8%]%{ ﬁep%@ ?Htﬂ@ﬁ‘ﬁf rﬁMtI\%@:l YUShA $Dirh POSEESE HTBES. Lysis of HB-

SEP serupnsidedseleras asenmrished bM§'2’%nquf%q @Fﬁ”qﬁ@ha% Iﬂ'ﬁ{ﬂ"”g at 37°C. Cell lysates
weresbanUgedat ABONPES 4°CieCt eur PlbpdritRthetienlid frdnStha Fab-containing supernatants,

WthI?é/?fre s%%ée%ner}{lg d&&éd go%a)bqss*na% Mﬂ.ﬁo@%‘{&éc ﬁ“Agsa?/f Ft'%ﬁ] SgWeII Filtration

ranS|en
Iateeaosrvé@wrbma@fpldt Hacheawap userhiorpnalyes-tilisred soperaxiamps AYRISFting them across

CGRhasn thBehRP ENil EARRELEIBEESCIEHRE %ﬁ@r@é&ﬁ@lFﬁﬂs Wéreré¥@ued from the master plate,
us pronnter

which GeyigR! 8o EIPR: pod Sl RGaE = ) e Risptatar oo
(niabeetdleiEab 6EBar2IBMY) To otiein BFFYR Resatheiers Eaps overe expressed on a larger
scald d3461|oRat 'Eﬂ@ﬁn@%&la\é@ é)e(a%?r{l 348 @ LFEQMérB&@&ﬁ»{ B03¢BL) +29B8glucose were

mocighopinot ThaLe 08 DTy U (P e AL 0cse Paet Eetpeogregao £ Ool cone

The @imalBider ¢ithe [séoter dleisrele'\b'?ma@@a&)qsehmﬁpheawgsnm@Nﬁ (IQdyE2ep mini-prep,
Qlag&p ngt f@PEec{u@Qélr%nar%oﬂhﬁér%%uEh@n f GTMB %J‘ Quiftid @taé (Hetbated at 30°C with

P331 am no acid nbeérin th
vigorp SIEBRE ANl AT, Ry I8 i) YeDed dURERE d2 Beb. Fif ool were pellted by
centrifugingred KOO rpBOFIC B2 RG 3 aG2d)spended o150 prbl BCERRbérfiadii@ (50 ug/mL) + 0.5

mM lﬁ@%l qﬁe?ﬁ %)%% %C?: étg’g)l (@}gﬁov%?%ﬁlle%g é@r ceﬁfr) QJ?PHP 354(566%%%0 for 20mins,
resuspERFCBARED Rk EiacPis HES- e pifies andhissrisier Ssifdracas hP Eigaw (37°C) cycle.

Cell ly$pdrtwerl @ememfbytdémnﬁ@:ngat 40006hyh, 4°@fod 1hdur,Samid ttisdsupeinatant was collected

and %IEb%bSCtQ&%R K@%E Eg Ss' ﬁé} iﬂgnt:{ u/grel fogégdugﬂ(gg\g Ng%(féﬁjggﬂ:ﬂow Ciaeﬁharose (Qiagen,
Valencs. AR ColgMIORAUNgraledOTIBFES, P, e eheg D RERgMBNOITSS of PES, pH 6.

Individif) FabLEIUB G 6 Herelﬁtrfté@ﬂlcﬂgwtﬁi @BS 2p18 BB) ;300 R Milzole. Fractions containing
I Ntron

rabs it A PR RS Tct s B0 B0 S clBageregton
| i GHirangbraly mreparatieth| For exserissin oifuantiondiaseleayP @8t IpBEBHIN variable regions
were Qiéﬂ'@d"mkﬁ’d?ﬂﬁahaﬁ BairdsseANSR bnd ©sRBed DslAd %fécﬁjzﬁﬁwe into HEK 293 cells for

e s e B P
Ac¥edaripbh. QRRP.IFE&! B88 @xprBisnordon@swyisifidthe &kévyehaiy of the G1 antibody,

and Qeéuﬁéﬂ'l@ RAtHBQent A fdtdblet é)&n%sgf)n G tHIDNRG) SRt %EtbpﬁlglyCGRP hFcGl has
and 1ts variants were determ ned at ‘either 37C

NUClEQUqS R I HECHTHEBRBS0D G SipMingd ég'msa@ﬁﬁwr'i‘%%yé‘?ﬁ%ﬁﬁﬂélgwms promoter region
(nuclé¢EREY 7-61%); sysitrefie pBbra@odlatiddsNI3-1BTHcihe DRAER dNdihg region (nucleotides 688-
Affinity was determ ned by capturing N-termnally
biotinylated CGRP or fragnents via pre-immobilized
streptavidin (SA sensor chip) and neasuring the
bi ndi ng kinetics of antibody G Fab fragnments or
varlants tltrated acr oss the CGRP or fragrrent on the

~ o o o s 1IN~ e~
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Kinetic data were obtained by diluting anti body GL Fab
serially in two- or three-fold increnments to 25
W@ ocemMsrat i ons spanning 1 uM 0.1 nM (ai ned atPOI/IB22@x003181
estimated KO). Sanples were tsgpically injected for 1
m nute at 100 L/m n and di ssociation tines of at |east
10 m nutes were allowed. After each binding cycle,
1253) hurhagewivprnone gigna paptisd (IWCiEpdes A8AINEBTE); heavp 5RgiNy yariable region of G

(nucl&'ytlg'é"’snm77-2@@1)cﬁhn‘{§?§héaﬂ7 \ et %@Z%fiétanthbw @Sﬂﬁanﬁrﬁg %%I@ﬁ/mg mutations:

tire ration serie at
SO P SaHE g SR BIETEy dor e Y OB o soe Evr- .
Immumoid@bog) 202613 M4BI Vaetca pDiaClGBR. hm@g/vaardepdshteds afrtbe ATGE@dn duly 15, 2005,
andv&é‘%'a%‘@e@i‘réc e AERA Kb A HA Oéﬁe"?‘”d 30 di SSOC' ation ki ”et' c

tants (respecti y, kon and koff) for eac
b Vst §EPAEEPAAE! Gnan RRISEON 464Y GAPESING e "eatmmianf.fnﬁr?1 antibody,
and ﬁlé‘uﬂél% &Irltfarns@mn@d;o%&od léf) tr% lgpf Bihdton)Vecdf fENICAREShK@Kthas nucleotide
sequ%rﬁas .e/cso r?_?pazﬁlce m netg foIIo @%}( a{h? bhﬁ%e%étohggé[&}%sesprcﬁnoter region

sol ution a
(nucl¢atities 2:813):0msnan EM1 éon é'wi§|99t'd§ﬁ 60140y dwagn gegyyth hormone signal peptide

(nucléJﬁH@J AebI198S; Mibdty SXigheeRinyashmegioh (RicRStiddsn238-1558); human kappa

chamtc'ﬁgsterﬁ lflelﬁ?orgt(nant I 5’ Od‘%ﬁg%g{ﬁ b bétgrg)éﬂg:é@:’ MHV%S Odeﬁg%gd gnhe ATCC on

were obtaine
July t5n26Q5aard \r@xp\efrlgn%mTCCmequlooNgﬂA @f88cri bed above was

usgideopd bkl & Jf‘@'l'lt!/ Qi\é@eﬂﬂneﬂ’@ﬁ“ frkrpidbd 8N81 nldhRciasd ARfitally @ its variants
rat e const ant

were SERTEN P SRS GRC ey GLo0P fUBTEPe) LB PRg s tgeonance (SPR)
systemMBlacory] NG, Fi@atewey &t)). 18fnitylwasi detemahed by cabtugneoNttgrmipally biotinylated
cGRPY: ﬁ%en@'vﬁ@?*rﬂ%bﬂﬂﬁe@ ?awdTug@A gér%%Pé‘ngﬁtah@ H1eE§lInﬁg the bmdmg kinetics

oo Ao ool S e S5 oo vl g oo A o

assajfs Wer@torainctse ni HISS-ER ratunlgiboifidre 16 oM IBERER pld 1Tdt, 450 oW N@Ia?a mM EDTA,

0. 0055( UH%olyéﬁPo&Q%@%@%@%ﬁngs v@?@?r@ j;?o?’ ]o? %Putmé%ne N-biotinylated CGRP to a

1 on
COHCEPWP@%&‘EFS@ﬁh%a%o%‘b‘?’%/m"’réﬂtob'iﬁsc%’ i ﬁgd f¥rstingoh acfAgP RS sensor chip

usmgV@hétﬁéScon@@t @hére dow Bagityhsurfd@es Scopbsmxipieg teaptuse leasls <50 response units

(RU) geé g?egnfonrﬁ%h resPluttlol%elEu%tlg]fslﬁJﬁl{ég \ﬁl%l{éétsll-?%«?g&fa&% éu%‘fa@é (about 800 RU of

ron a
capturett OGRBRPergntbed W@neq‘ga@yl) stii ﬁcrgpr@ggpnq\égluyﬁgnagfﬁyté leterminations.

KinetRYddh @R Sot@hed bf--dilfing | BbdERBC FALY s6AIRP i€ i ¥Uhfe8ddd increments to

et G O T e M

Tminfitt @ivéed plymB andrdissociation itiyesl pf &l ledsah0 Mirutgseware aioveed. After each binding
cycle® QF}%@Me&OFé @rﬂetrét@cs 'V\ﬂﬂ B NQM—I(IH'QBWvﬁv%th%I hidhr was tolerated over

t he expect ed the sol ution-pase
hundreﬁf &F eicler oA SRS "HF%OW ?ﬁ?%@fp&a"wf'ﬁra&%ﬁﬁ &pliggte) was fit globally to a 1:1
Langf@ipbindiey medd! bsifig tha BIxeUaioo proE&ifA ThikSeBimed Bumane pair of association and
dlSSOQ- a%ﬁfef Alate éoﬂ&%ntg GP{P@&F\/E@ Ron%ﬁ kngﬁpgécﬂgm\'dB\B Mtéchtt@:n WH¥ke ratio gave

I_ons
the eﬂwlblﬂh@ d&s@@#e@cwtaﬂ? & Erfgéordrf A@'@ﬂ'ﬁ?t(?é@}’?"ibeé%%ermed in this way are listed
in TaBlegetd Ng pepti de, were injected across CGRP on the

¢ hf-l{ép} ?e%ng{ orﬁeangsg _L. %F tB %?ngelt\tegl ﬂﬁ% Qﬂ? e)?tﬁﬁ[ﬂ%qﬁﬁ&/ oﬂgtreg %? ﬁiﬁeractlons with

extreggbrysiomn qffrases (\m@arifﬁyw ta@t*@dy Gvﬁééélrﬁlnm AgmaneSsSifean the chip at 25°C),
afﬁmMa%r\ﬁer@ %\éﬁ{eﬁ Qﬁi d fvo- }faﬂe&paﬁﬁbn@ %eﬂbtbaélldééénbew%l&@ @®as used with the

follovgrﬁg( EnB%fa t asg?%%'gn (%e C%‘]S?n g)rggsc tgeet%rggr}/edtodyé@g&hﬁg 2-fold titration

seried (lnl\t)upmatea)sgartnirg FERMM-Innil Her mqsep: at" FQOegL/mgband allowing only a 30 sec

dlssoﬁig%eﬂhtaéétat'rh@ Bﬁsoc\é?ér? raft! @hki8st ( I@Q%a@ %Etehﬁxﬁed? SNBRBiNgakre® Boncentrations
etin 1 on

(hohgarediy ensdin e, SBOP Ao Er 1t Guslea b plge and aloving a 2-hour
affinity nodel u5|ng t he Bl Aeval uati on software. The
solution affinities determned (indirectly) in this
way are shown in Tables 5 and 7 and were used to
validate the affinities obtained when Fabs are
injected directly across N-biotinylated CGRPs on a SA
chi p. The close agreement betmeen the affinities

I T oy - o I e
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confirnms that the binding affinity of the native rat
WQ@2@0EeRsIN  solution is not altered when it i SPCT/IB2006/003181
N-biotinylated and tethered -tsg-a SA chip. Table 5.
Binding affinities of antibody G Fabs titrated across
CGRPs on the chip CGRP on chip Tenp. C kon 1/ Ms koff
dissodiation ieseNT 1 afinty d<CoRrach Biteraqign was| epiginagiPycomining tigeyign and Koy values
obtalr(ea% bd?rrﬁ es of Rems, ESRFowhin Fanl@sx 10 3. 6_3X- 10

0. ‘g%*%r @Sgp&ﬂqﬁf @%L%%O;C?Gﬁﬁ %Ozhflgn agﬁgﬁ/ 3f0 ng rntagz -CGRP and

F37AX(19-Rathusma@GRPGRAT wWhs Fieaguréd bB B@eorg af 87°C2 ASTigh Q@etrtytcvfaﬁi’ chip surface
was t!@@i é@e G Q-affmmfj')\umanR@ICGﬁ’P G5 EhG3dn R %l@te?ﬁﬂoih%u?po@és) Yand YBS-EP running

Affinities for r
bUffefd%%Sé'PWF 8P Hmi- ApihRdy @ééﬁmfﬁ%enféba ﬁ%ﬂ??%%?ﬁg?f\t%mﬂef% nM (aimed to
be ati 67 bewdi thb dxpertadi K ot thatdomitlorpheasd intasctiomnivaso predndubate® with competing

peptuﬂao gr[h%l' att[gﬁze\@l olﬁG-%YI\ g{g—éﬁz ﬂuméPEfOGF@n di # ﬁﬁl Efﬂérﬁl%ﬁ&% sﬁygr‘ﬁ'\mg 1 M to 1

errnments
um m@q’glchﬁqr@hdl@meégt@gdh@ dzagesp@gqns iRy Hv]éln gr@)e or presence of solution-based
compdfirigi gYptides SvefeD njecR@d GicRRs BRI otk triprang thaedddletion of binding responses

detec ta‘teg\c:I Eeqsurt?é/c %s%brglsult%l?%ﬁxt%nsco%g%tmg’n \9@4 Xlor‘?lto?e% 'ﬂw%e binding responses

1 on curate eno
were qceramlttwty fme“fab coReanRteNs Using B ekinsation §EVe. Wm\'zﬂwnﬁft@ed by titrating

antib&f) 8210% Qé{é&@% EQT?_‘EJ B%Qgﬁd &Qi?él:ﬂ]o nM)oderdsk Kied EGRPQNEhe chip. “Free Fab
n

conc r 9 \g%;grf)l%er %@%t)fn\s ner %&ﬁ a“:"c@ hq%ézgmg%{nlggl il"'@i‘? %%?eg peptide used to
generatetaaginedty p@mt@mﬂ gt tb a@mumnl affDERPede esitgtpe BihervaltatioGrefiware. The solution
affinitiéh 4Bte i rﬁé’da(ﬁn‘éﬁe&lﬂ% HAPREPHERBEWT Rerables $AUnHtA &Y WdrBiubedb validate the

ey SO SNESET A 03 RSB A S5 o e

agreebientd betgeere poafeiEsdédianined yt thE€ERRvaomethads colfinps ftioat tethering an N-

blotlnﬂﬁ%@é?gé'n mhe’:@@?lpfoeché E‘%’@c@s %6 éﬁ.’ért ifd nﬁﬂJeLéBiu%h lg?ﬁcﬁr?g%cﬁ

w shows anti bod

cO
e (e D e S0 00 SRR S O et AIAE, eran B-CORP, ra
0-CGRB, anamatiphCEyP Mteratirebdtbh Biacoraf dyi floing €sb tragntemtshacrast N-biotinylated CGRPs

ona §4\ Qrg? Tg%ﬂerng tﬁﬁq%%s lf_v %ﬁgm ([)é cﬁtﬁisgvitﬁ léQt?‘%t%&‘Elg\Q Bfrates, affinities

varil an are dadescri
were plgp detpiineddn g r%o RRbRIeARECNSfo plemeat this FarRYPrigntatian theeglution affinity
of thedfat GABRELPtetdcagim®Es Sisovaéermitideastiesdoddyatdivé)C The clbse agreement of the

afﬂmtlfels Pn\éMaglgeotlrhSm\ s %ﬁ%n%ggﬁ§ co?\ﬁr{r% tl?éa‘{h%l'l) d‘% nggﬁmltfoﬁhe m@%t 0-CGRP in

seguences a ant
soiutha lsv@tralt%m@ wherdt ie Nrliietiagiatad a@dmfhwd tca aeefie. C one |_| |_2
H2 HC-FWB a-rat a-rat a-human a-hunman Kkof 1/s Ko nM

rableff G Byt il BT R (g sBody 8P SaT e " 00m

CGRMBn DA 2. 0x10 Temp2(°8)x 10" [1kenA1/MEL 003 MMA(TISDOA 1. 5K TOM)
Hume4-QGRP 95x 10" (@543 A1 00V NS BHA 7. 580001040 8 | 0.042 (7%, n=4)*
Humag O&RB" 0. 201 381 _00QY 5.78 x 10° 3.63 x 107 0.083 (4%, n=2)*
Human B-CGRP 37 451 x10° 6.98 x 10 0.155
Rat a-CGRP 25 5.08 x 10° 6.18x 10™ 1.22 (12%, n=2)*
Rat o-CGRP 37 1.55x 10° 3.99x10™ 2.57*
(Solution Kp=10 (50%
n=4)**
Rat B-CGRP 37 5.16 x 10° 7.85x10° 0.152

*Affinities for a-CGRPs (rat and human) were determined in a high-resolution two-part experiment, in
which the dissociation phase was monitored for 2 hours (the values for kon, Ko, @and Kp represent the
average of n replicate experiments with the standard deviation expressed as a percent variance).
Affinities for B-CGRPs (rat and human) were determined by global analysis using only a 20-min
dissociation phase, which was not accurate enough to quantify their extremely offrates (their offrates are
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Mo L99N 7. 84x10 43.6 1.33x10"

0.83 M/ L99N 9. 18x10

51.0 2.43x10° 1.52 Al 000 MB L99N 7.45x10 41.4

W@ 20034309 0. 58 Al 00G MP L99N n. d.
Al 00Y MLO L99S 1.51x10"
4.83x10 268.3 2.83x10"
107.8 1.01x10"

n.d. 1. 00xROI/1E2003003181
83.-800-4 1.08 Al100S ML1 L99S
1.77 Al 00T ML2 L99S 1. 94x10
0.63 Al 00V ML3 L99T 1.84x10 102.

likely Blogigixthan statech Bere £od drrsiRie4thein effinifiesyare fikgly eyeroaeh!@*) Antibody G1 Fab
disso@atdP extShdOMol FrokOATCERES XM B-At TCREYX WRh offraldd that approached the

99T 9. 96X 10" .
res°“1_'§©‘tm'§'\%%%<'%6°°ﬁ§fsiy 8%1 ﬁ"rc))at%?c’]fé'%ﬁooévof/nsNnge/s M

1.22x10 67.8 7.03x10 0.44 A

00G ML9 L99V n. d.

n. d.

**SOl\}fIOIQQPﬁ;dQ’ &té?@\me&@y Q@ﬁu%@@@ﬁl&%%@&n&f@r febBAHREHA1Eb%kEEA CGRP on the

o (ReGFHIRE O b RE-RAPRAT =) Bor Bosgfi

ol

unman.a- human

BUHEGR

1. Tabiel® 'beB@. dods 26ticbOed .h88ng KleGdhing/Rtid REgAENcE Y8iation as compared to
antlbogx%ﬁxawa"t éﬁafﬁa\ltés gbz%jdorat & C%B’-)RP A@huﬁ%ﬁww AH &zg?hégxcxd substitutions of

LO9T 7

99x1Q'

the varsnig Ao 0. 181 SRt G99 TR SRDBE P88 UeTesA fg- 189 bigdlgy gfiies of Fab
fragm@nt® JereAletcdoMeMRAOBIEDBNYLIBAThY thefixddddss DBRPs4r BBA chi3 ~ Al

00V M26 R28N A57G L99T 9. 24x10"

51.3 1.48x10"

0.93

Table 6. Amino acid sequences and binding affinity data for antibody G1 variants determined at 37°C by

Biacore.
Clone [ L1 L2 H2 HC-FW3 a-rat o-rat a-human a-human
Koit (1/8) Kp (nM) Kot (1/8) Ko (M)

G1 3.99x10™ 2.57 3.63x10° | 0.063

M1 > A100L 1.10x10” 1.73x10™

M2 L99A 2.6x10° 58 3.1x10% 3
A100R

M3 L99A 2.0x10° 61 2.1x107 17
A100S

M4 L99A 1.52x10° 84.4 6.95x10° | 0.43
A100V

M5 L99A 7.35x10™° 40.8 3.22x10° [ 0.20
A100Y

M6 L99N 7.84x10™ 436 1.33x10" [ 0.83

M7 L99N 9.18x10™ 51.0 2.43x10* [ 1.52
A100C

M8 L99N 7.45x10™ 41.4 9.20x10° | 0.58
A100G

M9 L99N n.d. n.d. 1.00x10° [ 0.06
A100Y

M10 1998 1.51x10° 83.9 1.73x10" [ 1.08
A1008

M11 L99S 4.83x10° 268.3 2.83x10° [ 1.77
A100T

M12 L99S 1.94x10° 107.8 1.01x10" | 0.63
A100V

M13 L99T 1.84x10° 102.2 1.86x10° | 1.16
A100G

M14 LooT n.d. n.d. 1.00x10° | 0.06
A100K

M15 1.99T 1.15x10° 63.9 1.58x10° [ 0.10

- A100P

M16 Lo9T 9.96x10™ 55.3 1.65x10° [1.03
A100S

M17 L99T 2.06x107° 114.4 1.85x10° | 1.16
A100V

M18 LogV 1.22x10° 67.8 7.03x10° | 0.44

F A100G

M19 Lo9V n.d. n.d. 1.00x10° | 0.08
A100R




Al 00V M27 R28N L99T 3.41x10' 189.4 3.57x10" 2. 23
T30A Al OOV M28 R28N E54R L99T 1. 25x10'
W0 2@2/054880D AS7N Al 00V M29 R28N L99T 3. 59x10' PAREB2406/003181
3. 80x10" 2.38 T30G Al 00V M3§ R28N E54K L99T 6. 38x10"
354.4 5.90x10 3.69 T30G AS7E Al 00V M31 R28N E54K

L99T 3. 61x10"

69.4 9.96x10"

200.6 3.47x10- 2.17 T30G A57G Al 00V

ClondB2LR28N |E34K LIPT 2.|H6xAW3 lcdradl 2. 71 pedi@t 1. 6%-hukBOG | a-human
ASTH Al OOV M33 [R28N HE54K L99T Qs @2%10" [3b2nl2) 7.|H@X16) Ko (nM)
M204. 6828W30G A57NH Al OOV LSSRG NBU44R2EN EHBROLOOT | 1.36x107 0.85
M21z 7x10- (120. 6 (6. 46X of\;gg)m Ieg)a AS7NIA100V %ﬂé?lz M35 s
R2 AK 199T 3 99x 217 n | A585 Iﬂdéé&is .
M22 ) ORRBW 49 g R2gNILEST 4 704t0x195g 1 63.139y19.19X10° | 0.73
M23T30R2%F oQv MB7 |R28N Ai; 001 7998310 #6% 2. 26,:20810" | 081
141__T30S ALOV-MBS 99T 5Ty 404283 503
M24 4 JEzsLT3CWA| od;v MBY oAl Ked L9CW§ 95de :
JJ Z. 00 DJIC0 IV RZOIN \ ~4
M25esh Egi’ggm o 36 20000. &?gg\zsuol‘g%—oo 8T A57Lam‘(13\/%0 13
vize VWIRBAGN |G -%'?\G'— Y807 SIXWE 45T 7 51 EOXI0 T 1heRo™ | 0.93
L56T A57N AlOO\J E64D | AVB&s R28GN G50A E54K L99T 1. 52x10'
M2741VRBsM. 17x1I0™ (2. 61 [1L6671 AS/N.AKOOV Hglse4MAS J%No“* 2.23
GOM®EE4K L99T |4. 53x110@61. 7 2. 63x10" |1.64 L536T A57N
M28A10B%8N658C Mi4 BRZBN [GBIA E54K.23x90° 6. 1BRH0" 443.96x10° | 0.62
2 100" 2. 05 | A57N | A100V
M29 R28N L99T 3.50x107 199.4 3.80x10° [2.38
T30G A100V
M30 R28N E54K | L99T 6.38x107 354.4 5.90x107 | 3.69
T30G A57E | A100V
M31 R28N E54K | L99T 3.61x10° 200.6 347x10° [ 217
T30G A57G | A100V
M32 R28N E54K | L99T 2.96x10° 164.4 2.71x107 | 1.69
T30G A57H | A100V
M33 R28N E54K | LO9T 9.22x107 512.2 7.50x107 | 4.69
T30G A57N | A100V
S58G
M34 R28N E54K | L99T 2.17x10° 120.6 6.46x107° | 4.04
T30G A5TN | A100V
S58T
M35 R28N E54K | LO9T 3.99x107 221.7 3.39x10% | 2.12
T30G A57S | A100V
M36 R28N L99T 4.79x10° 266.1 2.39x10" | 1.49
T30R A100V
M37 R28N A57G [ L99T 1.45x10° 80.6 2.26x107 | 1.41
T30S A100V
M38 R28N LooT 5.11x10° 283.9 2.18x10% | 1.36
T30W A100V
M39 R28N | GB0A | A57N | L99T 9.95x107 552.8 4.25x10% [ 2.66
L56T | S58Y | A10QV
M40 R28N | G50A | E54K | L99T 0.36 20000.0 | 1.28x10° | 8.00
L56T | A57L | A100V
M41 R28N | G50A | E54K | L99T 4.53x107 2517 2.10x10™ | 1.31
L56T | A57N | A100V
E64D
M42 R28N | G50A | E54K | L99T 7.52x10° 417.8 417x107 | 2.61
L56T | A57N | A100V
HB1F
M43 R28N | G50A | E54K | L99T 4.53x107 251.7 2.63x10" | 1.64
L66T | AS7N | A100V
S58C
M44 R28N | G50A | E54K | LO9T 6.13x10™ 443 2.10x10* | 2.05
L56T | A57N | A100V
- S58E
M45 R28N | G50A [E54K | L99T 5.58x10 259 2.11x10% 11.85
L56T | A57N | A100V
S58E




L56T AS7N A100V S58E 74 1.85 M5 R28N Gb0A E54K L99T

5. 58x10"

koff 1/s KD (nM

259 2.11x10 L56T A57N Al OOV S58E WO
wWQeB760984809 PCT/ | B2006/ 003181
HC- FWB a-rat a-rat a- human@-human
E64D MA6 R28N GB0A E54K L99T 2.94x10

-62 C one L1 LBCHBB2006/003181
koff 1/s Ko (nM

163.3 0-4 3 37 156T A57N Al 00V S58F HRI1E MA7 R28N
Clone |dH0A Eb4K LOOH28. 28KEE W3 5T 0Fal3 3010913 08 | 9EymaR 7N o-human
A1 00V _S58GL M8 R28N 8 1 9oTKn(MA 43| kagls)g | Ko ("M)
ox1pr 5 26504t Acan A1 0oy GEgil Mg ROBN CEOA
M4 |RoAN Lig%féﬁ) ) 82%1 9526193 75| 1951 ABSRVRD o7
S58Y BN . GB0A E54K L99T 5. 30x10"|294. 4
4. 06x1p". 2. 54 ERBT| A57R ALl |00V M6l RP8N L561| E54K L99T
Ma7  LRISRKIPUGEEA O E54d X 105010 82 | 8ABX{e~ALl UUN7 V62 REZGP16361 208
ES54K LPPdsT12. 288A0 1A70c% 2. 81 x10" 1.Y6 AS57N|Al100V
S58A Mb3 R28B58H61 ES54K L99T 1.91x10 106.1 B. 74x10"
M48 PRZBN ABTOA ALEBBAK SH8EBT Vb4 | RISH8 GE0A| ExRE6 LO993.42x10™ 5.26
2. 16x10L56I20] 857N 79A1@0V11. 19 T30A AE7N Al 0QV S58P
MB5 R28N | 565SE84K| 1 99T 5. 85x10" 325/0 0-4 2199  T30A
M49  |NR2BN ALGODA/ EEB4K | L99T 0.0148 822.2 5.95x10" | 3.72
L56T [A57N | A100V
S58Y
HB1F
M50 | R28N | G50A | E54K | L99T 5.30x10° 294.4 4.06x10° | 2.54
L56T | A57R | A100V
M51 R28N | L56I E54K | LOOT 1.18x10° 65.6 1.31x10° | 0.82
A57G | A100V :
M52 R28N | L56I E54K | LOOT 2.29x10™ 127.2 2.81x10°% [ 1.76
A57N | A100V
S58A
M53 | R28N | L56I E54K | L99T 1.91x10° 106.1 3.74x10° [ 2.34
A57N | A100V
S58G
M54 R28N | G50A | E54K | L99T 2.16x10° 120.0 1.79x10° | 11.19
T30A A57N | A100V
S58P
M55 | R28N | L66S | E54K | L99T 5.85x10° 325.0 4.78x10° | 2.99
T30A A57N | A100V ,
S58E
E64D :
M56 | R28N | L66S | E54K | L99T 9.35x10° 5104 4.79x10° | 2.99
T30D A57N | A100V
HB1F
M57 | R28N | L66S | E54K | L99T 0.0104 1,200 3.22x10° | 3.08
T30D A57N | A100V
S58E
M58 | R28N | L66S | E54K | L99T No binding | n.d. 1.95x10° | 12.19
T30D A57N | A100V
S58|
HB1F
M59 | R28N | L66S | E54K | L99T 0.0123 683.3 5.24x10° | 3.28
T30D A57N | A100V
S58N
HB1F
M60 | R28N | L66S | E54K | L99T 0.0272 15111 9.11x10° | 5.69
T30D A57N | A100V
S58R
H61F
M61 R28N | A51H | E54Q | L99T 5.21x10° 289.4 459x10° | 2.87
T30G A57N | A100V
HB1F :
M62 | R28N | A51H | EB4K | L99T 5.75x10° 242 5.57x10° | 5.86
T30G |L56T |A57N | A100V
S58E
M63 | R28N | G50A | E54K | L99T 2.65x10° 1472 1.50x10° | 9.38




E64D M6 R28N L56S E54K L99T 9. 35x10"

T30D AS57N Al 00V H61 F Mb7 R28N L56S E54K L99T 0. 0104

519. 4 O-

4 2.99

Wd 2@0058022x10 3.08 T30D A57N ALOOV S58E  N5SPEEEIN006/003181
L56S E54K L99T No bi ndi ng n. dgz 1. 95x10"

A57N A100V S581

683. 3 5. 24x10"

12.19

T30D

H61lF M9 R28N L56S E54K L99T 0. 0123

3.28 T30D AS7N A100V_S58N  H61F MoO

ClonB2B N L56$ LE54K[E@OT O HI27@3 15kiral 9. 11{ 104t 5. 6§ o-HBGD | a-human
ASTN A100V S58R  He1E M1 RoS®k (MSLH EBXQMIOT | ke (1/5) | Ko (nM)
5. PTA®" [289. 4 |@52N2 | #700\80G [AS7N Al OOV H61F |[MB2

N A1 |H FRAKSE8BT|5 75x10"| 242 5 57x10 5 86| T30G_

M64L54 R290 7 N GRP&ON Eés*SE LRBR RogN-@356A E54R30BQT 2.168%%H" | 825

14] QOG_L 50x10" |4 \@19‘2}67/054809 PCT/| | B2006/ ¢03181
{ | 1.1 L E\AR._A_rin A ¥y ot 4 = haiitnan
| ey B | LI\ ™2 ralr T ) &

M65ko1 ﬁggg @ﬁM § J/‘Ag# nﬁo??i‘ﬁ; A5' I%I%A &3x10T 1 5.02
IVD A Y gﬁ 10U C Vs -4

M6 154 &%7 ( ?’om 258V {%@ R28LI\!I5?(% A E54LK fggT 4 5(52%?1100" 325

Moe7 22bR2sM- UeXdiU (Teid [ 1900 Lol AR1éC ALQGN oVbo RBBIk10* | 5.13
L56%3de54K L99T |B51Ax10%0®83. 9 5. 20x10-4 3.25 T30G

M6sASTR2AM 005067 | RBBAN [[56dT E54K . 89701, 718188 95.@.28x10° | 2.68
8. DUSA® 5.13 T260NAZAFOMLIO0V MBS R28N|L561 E54K L99T
6. 76x10" [375. 6 | $588x10" 2.68

E64D
M69 R28N | L56l E54K | LOOT 1.81x10° 100.8 7.33x10° | 4.58
T30G A57N A100V
S58E
M70 R28N L56! ES54K 1L99T 6.07x10% 337.2 5.59x10™ 3.49
T30G A57S A100V
M71 R28N L561 E54K LooT 2.12x10° 117.8 1.28x10° 8.00
T30G A57Y | A100V
M72 | R28N | L56S | E54K | L99T 3.95x10° 219.4 2.00x10° | 2.50
T30G A100V
M73 R28N L56S E54K LooT 3.00x10™ 166.7 2.55x10™ 1.59
T30G ' A57N A100V
S58Y ‘
E64D
M74 R28N L.56S E54K Lo9T 6.03x10° 335.0 5.97x10™ 3.73
T30G A57S A100V
M75 R28N L56S E54K L99T 1.87x10% 1038.9 1.16x10° 7.25
T30G AS7V A100V
M76 R28N G50A AS57G LO9T 1.16x107 64.4 3.64x10™ 2.28
T30S | L56T A100V
M77 R28N G50A E54K L99T 0.0143 794 .4 4.77x10° 2.98
T30S 1L.56T AB7D A100V
M78 R28N G50A E54K L99T 0.167 0277.8 1.31x10° 8.19
T30S L56T ASTN A100V
S58T
M79 R28N G50A E54K LoST 0.19 10555.6 1.29x10° 8.06
T30S L56T A57P A100V
M80 R28N L 561 E54K Lo9T 0.0993 5516.7 2.09x10° 13.06
T30S A57N A100V
S58Vv
M81 | R28N | L565 | E54K | LO9T 4.29x10° 238.3 4.90x1G° | 3.06
T30S AS7TN | A100V
S58E
M82 R28N A51H AS57TN 19T 6.99x107 388.3 8.77x10™ 548
T30V | L56T A100V
M83 | R28N | A51H | EBAK | L9OT No binding | n.d. 9.33x10° | 5.83
T30V L56T A57N A100V
S58M
H61F
M84 R28N A51H E54N LO9T 1.76x10° 977.8 1.08x10° 6.75
T30V L56T A57N A100V
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T30G A57N Al OOV S58D E64D M9 R28N L561 E54K L99T
1. 81x10" 100.6 7.33x10" 4.58 T30G A57N Al OOV S58E
woOR@7/e2480 L561 E54K L99T 6. 07x10" 337.2 5. 59x1PCT/B324@6/003181
T30G A57S A100V Mrl R28N L56B4E54K L99T 2. 12x10" 117.8
1.28x10" 8.00 T30G A57Y Al OOV Mr2 R28N L56S E54K L99T
3. 95x10" 219.4 4.00x10" 2.50 T30G A100V M/3 R28N L56S
All CPRsliclugiog bah dekat @nd Chethiz CORspAMDL agid sesidugs arE NgTRred sequentially (see

F|guré\éPQVcl§%\7ﬁa\i%§ﬁﬂ1+Mé’e qRRt kiefRalod L99T 6. 03x10"
X

A57S Al100V 6S E54
o= Kl Al s LS 15 RS o) oS Eebr o5 Bk petind, which
were RRBINeGHY AlohbI74Baly8i9 Pf 4 .Fib xb@eniBatiod s8ried4E1Vasan2i§zedTi8 GShigh-resolution

mode25@H_deA’nM§ I\%KJGB%\:%ML %%rg%érﬁﬁ&Te%eQ%%%l&%ﬁleasurmgk Kon. Other Kgn

valuep 9g'e gstimgted tpbpzheggsamesgMgd g 19 T30S L56T A57N Al OOV
nd. SE8Jcteli®dR28N G50A E54K L99T 0.19 10555.6 1.29x10"

0. o Bl Egrogp Sl M ERP W Wlsaliarafibidiot, Biacore assays
desciiigd aRPENVA'S 6T PEICRP 9% parchassg as an Nefistinylated veygion to enable its
high- 5@9@ cASR VELOD NernSSGhips MBRe Rﬁnﬁrﬁﬂ; &K1 EARENehi@9The human a-CGRP on the

~chip Iﬁ\gif %s%]gﬁ%sﬁrsﬁcmf a)é&(QRf Re4 %de O ete%;%@x-rgﬁ' %@@?@@6‘? mol peptide/Fab

solutipi GTg. AN NWH%@WG1%QPNGWQCtWW%51ﬂmFP F5ARA_gyotire chip. Figure 6
showd thEBpekeEntadé of Binding 8rdKdd by Gampeting 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, P29A (19-37),
K35A (19-37), K35E (19-37), and K35M (19-37) of human o-CGRP; 1-37 of B-CGRP (WT); 1-37 of raf o-
CGRP (WT); and 1-37 of rat B-CGRP (WT). All these peptides are amidated at the C-terminus. Peptides
F37A (19-37) and 19-37 (the latter not amidated at the C-terminus) of human a-CGRP also blocked about
80% to 90% of binding of G1 Fab to human a-CGRP. Peptide 1-36 (not amidated at the C-terminus) of
human a-CGRP blocked about 40% of binding of G1 Fab to human a-CGRP. Peptide fragment 19-36
(amidated at the C-terminus) of human a-CGRP; peptide fragments 1-13 and 1-19 of human a-CGRP
(neither of which are amidated at the C-terminus); and human amylin, calcitonin, and adrenomedullin (all
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 to variants of human a-CGRP (at 37°C) was also determined. Table 7
below shows the affinities as measured directly by titrating G1 Fab across N-biotinylated human a-CGRP
and variants on the chip. Data in Table 7 indicate that antibody G1 binds fo a C-terminal epitope with F37
and G33 being the most important residues. G1 does not bind to CGRP when an extra amino acid residue
(alanine) is added at the C-terminal (which is amidated).

Table 7. Binding affinities of G1 Fab to human a-CGRP and variants measured at 37°C (see Table 4 for

their amino acid sequences)

CGRP on chip | kon (1/Ms) | kot (1/5) | Kp (nM)

1-37 (WT) 4.68x10° | 7.63x10° | 0.16 (high resolution Kp = 0.06)
19-37 4.60x10° | 7.30x10” | 0.16
25-37 3.10x10° | 8.80x10° [ 0.28

F27A (25-37) | 3.25x10° | 1.24x10™ | 0.38

V28A (25-37) | 3.32x10° | 9.38x10™ | 0.28

P2OA (25-37) | 2.26x10° | 1.78x10" | 0.79

T30A (25-37) | 1.79x10° | 8.41x10° | 0.47

N31A (25-37) | 2.17x10° | 1.14x10™ | 0.53

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

G33A (25-37) | 2.07x10°_| 0.0291 _ | 141
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-64 All CDRs including both Kabat and Chot hi a CDRs.
wao\2a0no548¢¢ d resi dues are nunbered sequenti al | yPCEER2006/003181

Figure 5). Al clones have L83%H1+H3 sequences

identical to . Ko = koff/kon. Al koff values were

determined in a screeni ng node _except those that are

 CGRAgndIp |j Haedd/M /sy (Mt ai ned by gl oball anal ysis of
S34A 254 h C%)@ﬁ%é@lt Zﬁ‘hﬁw 4des (Gl was _analyzed in a
[ K35A Hi9hH) r|ek 29 08-9751 0 J%UMI ues were
K35E {19p37bf |05 ﬁr@ﬁé’g Sdfer i pentalby by aeasuring ko
K35M ’&gﬂ ’}}63X\1 L1k 4(3 (a O t 1 Mt Ad LrL] h:]f | Qe lSal’re as I\/’Q’s
K35Q 19n3 )| e 270x10 1‘” ot op i et e o '
Fa7A (250, | L o CAlRbRkTE R e _ePi ope on
36A (5,5—-.. ): a- ::a’\“"”inut S 1 bo;‘“thd‘é{éct‘é?] an ‘l—utrly a,

-of e—assay gesert+bea—atove were—used: Human

a- CGRP was purchased as an N- bi oti nyl at ed versi on
G b Iabovs, doth TOICHIEheten® Priopg el FnioRY i ableg §ahale Cerminal end of
humat® RICERP, 2Earkih6 diidk33aind GV ofratimér @gERPtard npbRgnt for B@ding of antibody G1.

LNt e or presence of a
Also, %@Cgﬁﬁ%%‘tcifﬁ% %Eég'&@oﬁ?ﬁfg%ﬁﬁﬂél cally, a 2000:1 nol
pepti de/ Fab solution (e.g., 10 uM peptide in 50nM Q@

ExambleB) P#B& of EEERE aRBE RS ahliBBRG Ao kIR0 ditakEiok Mblibed by stimulation of
Figure (Y shows the percentage of binding blocked by

pepti de. Data shown in Figure 6 indicate
t ITattest patpgdnibe sctitiyadf abli-OGRP 20k G ckfieg of the@ntilfagly op ekin vasodilatation

by stlrn@ﬁﬁg gﬁraﬁ%ﬂﬁe%ﬁ nérvgz\/ Q\é@e u&néz’rat%%dgﬁdesgf%%\m( E‘x%m%l-é)s Briefly, rats

e T e e
given @V} begimtinglofdte @fperiragnt f3mIBIGRIR \@¥ddonstAdtion tineodheeqrcordist stimulation
of sy ﬁg\e?cg?_ib%%t c? { ezstafaﬁé}l%usq’]ér\?er. @oﬁ?%éntpggﬁg% 9/3 mahitafrad @9{9]"@_@/ the use of a

atter not a e C-term nus

rectal grobiguiheimostaiaiPeanggeh foe meéﬂswatcomw% EatGe Rt The saphenous
nervedf A6 righd h@iirks WEﬁ&pbﬂad RuigealyaeuCoidkmaReqidi odeerdd Bi6h flamtit wrap to prevent

drylngagﬂb%tse j%b? rb)?% gaé glag%dr})&gl) tEQ fmedraqﬁpsgl Qde%ﬁihmin which is the
regiorFiaparyadRs! tfyrtag AeRfiEnaLs newe 2 8kip lepd Aeve dnaseureshas blopdeelifiigyyes monitored
with Qfaséi%@ﬁleﬁﬂ&ﬁﬁ@ierp&@bk;féﬁmferﬁtélmétbﬁsmﬂe dfecangt ahtidddy afithin two hours of

m;ectl@ F;Bgiiyrtﬁ Wﬁ/e rg| LB %rﬁ_éhreg ﬁym\'\gﬁ)?gle re%hc?n”bvﬂ&* & Qa@é bgééqme flux (less than

5% vagidiicmhwaeehigtlished ferlat leasi fintm thechesite waselaced @feﬁplﬁi}é‘) biggley electrodes and
eIectri@éﬂy sﬁﬁ;\ﬂ'@t‘é& ?ZH‘M idv, Rindidngo edc) Gld Etih J00miUEBR Rt mem@e of the blood

o b Ao oS R e ot e BB e om0
electriod) stitnelatiamd sAntibedyr Al mg/es ordiPem@/kP 2y valicle |(Ft‘@3 yﬁﬁ gﬁﬂ%d'mveen 20 equal
vo]urrilgstb' TPRGAE 1) e méﬂdédﬂﬁwlstg'éd ﬁitﬁdéd’cbgsigf ifvi )nI Theeﬁeﬁé web subsequently

vari ants of hunan {% b
stimiggh (2t (10N, T T8 P SBLFbh SRR THe S A B8 T afer the antibody
adminrng@asant e dinthhale eickey kgt trider ahestigsi@l foFab pariado s’ approximately three hours.

Cum%?é S'Fahg@lﬂln%kﬁ @lﬁ)@&' ﬂ@/{f‘wgs %Eted 8 %e\’a"f‘éd %Eﬁhgﬂuﬂhﬁe &RIeRAUC, which is

Icate t t
equaldn ehangf Indrx wpifiRisey chanee 47e) fa?é]ﬁcbzﬁ% %%t?%e fpﬁg%@ pilse stimulatons
| MRahbanin Mgsd duhsd 6 indrese stieduldedisy dpplyiGiectwineputses on saphenous
nervedzvxr%sr g?n {napt%/ \Aﬁqu%dr S)E tk% n?rgse%@é %P' gtgc)og?y §i1ag(‘;?q1§@lg eﬁﬁumstered iv.) as
compaie itaithe é@lcdﬁ vden Ft%msmewﬁme?rva Wequavmm% 2090 min after the
anhbd@i?%‘élﬁr@&a@dn 3Blood 96 inbad2ke stindigted by ha@plpm@@eﬂmorﬁmptdses on saphenous

e EGiat oo b T i b iy, o ) i v o

compareqao th@-vsﬁrcm \BiT01the FarBendls ngie JEs @Iertmsza_u smglated @t 9¢ mpyites and 120
mmutEs?Zféré.%éo&Fadn%ééﬁ&O 1.24x10 0.38 V28A (25-37)

rat sa

32x10 9.738x10 O
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P29A (25-37) 2.26x10 1.78x10 0.79 T30A (25-37)
1.79x10 8.41x10" 0.47 N31A 25-37 2.17x10 1.14x10 0.53
wWO3Rnos@ee 37) 2.02x10 3.46x10 1.71 G33A (25- 3F¢T/1B2006/003181

2.07x10 0.0291 141 WO 2007/ 0®4809 PCT/ | B2006/ 003181

-65- CGRP on chip ko, (1/Ms), koff 1/s) Kp nM S34A

(25-37) 2.51x10 7.64x10" 3.04 K35A (19-37) 2.23x10

2 lpexagyiments3g defegmipe (ejfgctgp§ thg aptibodiss @t Tepgeptime goipty in the saphenous

assa%%'%Mvér& frje3ieN i 2. viBXHindicaletrdddés & abthbod KBHRAUSLE-73BYs prior to preparing the

amm%l g%lsa%qeg?] 7r931veos/tl :!'J 8n g%ée’&cr%%g fﬁ’e IR%Q e>8<pe?5";§ne%t% it \9353 impossible to

establizit & baselihe Tagpcasindndivddual Tatedip cieciical iglse @Weulétmntmlp@tomamg so treated
group%%?éj&%ar@@} idPAASs biSse@With {?é?nc@'(PBS . dﬁl@/{: TREGh B at JAHIBR or 7 days.
W\gmn E'Wesoq%%dr?&%@daﬂﬁ%"ﬁbe&?es(ﬂ the J}A?sgdnecy%ndpaw skin evoked by

saphémsuszlaém@atlrm.flatbes;mlmeug:ﬁfa:ﬁnﬂlysmmlm@drlm éhet grbups dianthategdosBd with either 10
mg/k%)éxag'prlgﬁ(g%1 & éf?\&t 2PfoRb 7 G%gprﬁmcﬁgm hatibn @thbrﬁ;%ﬂé(d @]*vehlcle groups

vasodi | atati1on i nduced by stinulation

dosed; at i3IS IMEdPE To test ant agoni st activity of
antigur&SRR pasRbhtb adyrveti anafytieagiplied tottiesdcaa tdspary deta refesented in figures

8A anoaz?é){% Je?e‘frﬁ% % dchX erscfg r&”o?g o gwg&if'naf %ea§@@%?@F ' %24 hours is 1.3

Scri
mg/k@pndghe §Cso ekt éay31sos“a)@\yéowm naq/*ﬁaéd anest hesi a W|th 2%
i sof | urane. Br etyliumtosylate (30 ng/kg, adm nistered

1 lrbg a%%(a?gré J]c;seé gramal window

assaysti nmul ation of synpathetic fibers of the saphenous

Closerderé{rﬁal VR l‘yl@d@ GﬁéﬁonSsé’@%lg@pQﬁrﬁérﬁ @ds & determinR)hd Adaite effect of anti-
ecl a

t t
CGR‘ty eﬁﬁ‘ﬁg?r};ﬁt Lﬂnébog{fﬁﬁﬂ@ ‘f°§‘}§’aﬁe gwqogheg? {fé/ct .Pﬁ gﬁn eé{aﬁg rece??or antagonist
BIBN#@96@8. dixpedmesntd ghte dwirmedl wu’rr‘@svm@nomip@igwlbsm (\Yilliepispry et al., Cephalalgia

17(4)%‘1'5-2@(1@35‘92@ tH the ﬁ‘)ﬂ&b\/lﬁ@?ﬁ@&&gtldﬁ'ﬂst B @b@eﬁﬁévﬂe%@RSdMé)Og) were anesthetized
ce

NN R T T T —
canniilsted theough &g jagular vaie farakebaniof at hengsemcbuelrmmuneemasenonﬁmﬁm with a probe
(mlkrg ;?%?heft%r%ﬂarq%@g%mé t?@a&g&%u&ﬁhé fehloraf arté‘@%tcmﬂg 'aE&Hnﬁﬂlal aorta. The

l'ow nmeter. In experiirent
rats iR BRHPAETERS LS WRSIVRIRARIEEH 7 ORGP RS Migpte ot a volume of 35
mL. ARdreiRiting fhet Halad irya bterebaticyindtiumentrana idnesvingftbeescaly, et2ydmmmindow in the

left pz%r%?aY Lr%%@o Igtje%? t}géliag%fssr&tﬁe @%ﬁalhgcﬁe t%a@ﬁnulld A€ bf)rllé%th(é & drill. Using

varil a
a migRrpanipuigter, r%?l%t@uwdﬁpqiﬂré@éwow Ipwesed 9'%3 Eh%p%irfa?e and"covered with heavy
mine@l §CLERAED tBhdedRde Wby beahdr Wirtibi BEbatrerd wa’ ated QNG filled with heavy

0 C) ai I
e iy T o T 0. 05l i o o
contigojistmaniforndsvitieesCOR seamere aad paisiep ginenpien padlwer féving Systems). The rats
wererr@sﬁ&P"f’b‘iQwo( febdTencR) 48 hinuRdsesier | |t|¢e'i eF&r’afBﬂ\l atal Bé‘aelm(éﬁdsb&ﬁ& to electrical

stimu \Hasg%tagg irj (1]58%'-%{,% %8(” V éﬁn% ang tll;ltw rag Were dosed i.v. with

expedokTitah cotued (10morkaveT68sIopogkg BIB}\MOH&B@ eretife0. WhéTween 20). Additional

electrfcﬁps“{lﬁﬂlé%ﬁslvbére 8érienai lsabefliabebe) 3b0¥6, ob A8 128 RfinuRe aRECdosing. All data
120 'm n after the

an
was rﬁ?ﬁr‘?‘%’dﬁvg E@WWWﬁgﬁaftfugﬁ“tswl mal s were kept under :
angsstesiraFioe ampetd adiOol/kgsignificdntipbletis MIAAsiatiopevgked by electrical
field Wg?@ gv}{iﬁr;] gB‘ Qﬁ?lg.ﬁees' 5\?3? lﬂbﬁndoéﬁ&orqalﬁtlaﬂ XV@%@%W@&&@ tHYduration of the

time curve
assa. 1 ISk SR GBMPeTIsPD BIENAGPRES,Prabe MR G4 5 iy of dosing but
the efféat hasaomplblelydisapsqzesissy doonivltec thhe aabnifpdé skthe block is comparable between
B'BN%%gglaﬁ& }ngﬂz% As shown in Figure 7, blood flow
ncrease stinulated by applying electronic pul ses on
saphenous
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nerve was significantly inhibited by the presence of
antibody Gd at 1 ng/kg (admnistered i.v.) as 30
w@erpasesdo t o t he vehicle, when the saphenous nRCT/EB20&E003181
electrically stinmulated at 90571 n after the antibody
adm nistration. Blood flow increase stinulated by
appl ying el ectronic pul ses on saphenous nerve was
Exantdigini Eheaineffest dfrhii-BiCRENmgotistantiicag &n drea diralanteriioldsed@ranial window)
gt 10 ng/ kg (adm nistered i.v.) as conpared to the
assa
ehi cl e, when the saphenous nerve was el ectrically
st ThauPepess etthis @earRgneyaspadeterninent Higt ¥4 %{?‘i‘f’e@nﬂbody could still block

eIectﬂdEHH bedyatRO0MVA dEdibaY ld@,l% aﬁMo@ﬂ@7PQE&8ﬂﬂ of the rats was identical to the above

descnél?qd/@&%é%g?e{rg}%g ](gfgﬁmpée %) Vé@ r hﬁ@%c?pﬂ&% dl%tg ﬁv@eqﬁe%t%d i.v. (10mgrkg,
3mg/saphémolis G1 a6 dayg, pricatoscreating thenqlq;g@l e@nigl wmdqxx pl§pP taRe stimulation. 1t was

1mpob§k§|é 'Ebaés?ééhé#\%s@a%el@fa defbh RREMNsEH Qé&ﬂi’c&l SBulétich)or B doSihg as in the acute

eparin ani mal fo o
exoepth P GRTAE) EUET IEEoaaTa 1 PN SL Declle: h Abtice (°BS. 001
Tweént 20)assed epaiss glolie  Afer tfesraaMeresézﬂowedbasre$t|fwre10rl%[itme@ rinutes the dura
was él@&héé'll}?’é’[fﬂ*uléié?ﬂta? 3b %ln@lqutgtrvélg aktibihtdRs whre B8V | E,Qﬁ ‘MW 118V and 20V, all at

ng, so treated 5 groups were conpared: t
mhza?!?ﬁﬁlpé”s%@é%?%f:?’]’i’svehl cle (PBS, 0.01 % Tween 20) at
24 Abehuus) iOFiguredays. at AS mghkg\wnd B mghiggignifisanByAblacied BBIA dilation evoked by

elect!%a? g&ﬁ‘naﬁéb&("m the %ﬁgeggfsl 0'1826 D&itsA9hiS gaﬁ%gh%stafeg SRRV 1 2Kh Block electrically

@é us nerve stimulation were
St'mléﬁ'tngMMA @ﬁowpior?rﬁadﬁﬁféﬁﬂd%”& he groups of aninals dosed
with either 10 ng/kg or 3 ng/kg G at either 24 hours
¥§ rwo g % on as conpared to vehicle
Exam Ieg Iqo mgwﬁ 3 V\}a ho%?lusrm'rho% f points. 10 qu%gre 8C
r efphe gemhineavibdieva mi moge 4 9§|e§tab!;§b$d egentoneded fo gagsiopausal hot flush

mech=RBRANSIBe BiEd| ABFRORES eTse): 1b 1264 (QU@@SMer&Anﬂhﬁﬁr 811 Maturitas 30:307-316

(199%@% xchne?ﬁgbﬁ%g t45§§é‘%{)ﬁg§§)° |mf % ,/L{}EsCﬁbiet%%‘z19571966 (1983)).

Basice@p e gats Fregdyisted © madrplyie kpyynmpl@m\g n(qmmegqekqjg Unqgj’(ﬁ\ﬁﬁl(l@ Upon addiction
the aﬁrma%%l‘é ficlch amh nQonﬂBYdmoqm? HIE@GIH’GIH §énd§ﬂ¢ehhﬁl@ymﬁ-ra\|/vél immediately.

o e o SIS 35 7 s e,
mcreesqme rieare rete avalsart iocrelsean serap Ididisiziag borenoed. f Busse efe allirhilar in magnitude
and g&?gg&hétm QﬂFn'aP%f BhABMKPERALE iife Mérﬂ&eé BE1957-1966 (1983)).

recept or antagoni st
Futhg GBI it WierRiradioleyiar t Apduping wilTrrawel th exmpirey §f hot flush are
reduckigbieicherdha(efet 2, Matxitas 80:301-316 (CegalTalsgs why the morphine withdrawal model

is be%zgél ,T'}J,.%a& 4.4 ;I,gt%?g}) with the follow ng nodifications.

ﬁS\Q%%OO 400g) were anesthetized 20
W pﬁanp@wgyz@@ rqits Eyerem; r%cbgq;r[-},(g]g{les mg.laﬁggqoﬁeswalgot less than 7 days post

ovanB&brlﬂil lofiMihe Webdhdidy/ak @fdatediby implpreing @badrftiieadelletR@s sng morphine base)
subc quﬁ?a%%la% sg%g%grrg&g eﬁé?sewlalléq}ﬁh%ﬁteq elTﬁe Fo%wiﬂ& ld!a)y fie/ were injected

dru

intra\mnglhﬁé/ withmgitikerolt mqykg;ég)qz] dt"ber veicke |(BBS.| Gl /T U‘ﬁ’é'ﬁt S‘l)wo days after the second
pelleﬁnﬂj’ Qﬁad %ﬁ’s Wél‘eo Hﬁliétrb{'\z%df \QWFD katbmmet @0 Ymd/Kd) Oarfdhfyh@Pp dedtiamal. A surface

templegttl.ge Wg é‘ﬂ%ﬁ&lpllﬁ \g? %%ng % hree;?m Eell% a%dtﬁlﬁﬁermoptg‘.@% is used to measure
core \ehperaturef Datasvas pgcordad psjng @ha(bqqﬁwgret(.ﬁ@lnﬁmntsh After recording 15 minutes

of st%l@ rb%@é!ﬁgttérﬁpéréiﬁy Hﬂ%%hle f\‘?ﬂg/k@'méé' i c&@%u%@e{n‘:@ousﬁ/ Terlnperature was
x mmw n n e ar | area j.us
ooab AT B P el B i, TR LB Btk e
wi tthis @ndemstobdthatthée Exampldsiang embodimentodesnibed Iheremnrare for illustrative purposes
only Qh@?nb%bt@ RHifRkticRL @Péﬁaﬁ&& iMAght Itt%Y\?o'F @m b8 @h?’ge‘é@@ to persons skilled in the

surtace and covered w heavy g
art apdaferfe b@l'@@f’%&f@'whﬁcﬁew bR &f tﬁa&w‘w‘ﬂ@x 6‘*”%%& ons, patents and
patetrapalicatbrated hdrdie dreViietdby reanpgratanl bhyaefatencs in thdir @ity for all purposes to

whi ch the dianeter of a branch of the m ddl e neni ngea

artery (MVA) was continuously nonitored with a CCD

canmera and a vi deo di nension anal yzer (Living

Systens). The rats 30 were rested for no |less than 45

n1nutes after the preparatlon A basellne _response to

o . o o
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field stimulation within 60 m nutes after dosing and
mai ntai ns the effect throughout the duration of the
W@s®aps348020 m nutes). For conpari son Bl BNAO96BECIRR0#003181
MVA dilation within 5 m nutesggf dosing but the
effect has conpletely di sappeared by 90 m nutes. The
magni t ude of the bl ock is conparabl e between
the BMBNAGD6BS ipsathnudiEual 40blivEloR 0fatérd o8 §@a%nt application were specifically and

&o/: Chronic effect of
'”d'v'gﬁ[f'ln@é%%gan }%Ergﬁo Og?edt%??é}%le & in a dural artery

(cl osed crani aI w ndow) assay The purpose of this
Dep@@meim&mmﬁerfap det erm ne if the anti CGRP anti body

Ojlrl%et g:\/\lnrlqlg ralgtleroa vee'b%grﬁ dépo%‘u @Fthmﬁ\' %Fmea‘% Culturs Collection, 10801

osi'ng. epara onof
Univeseity Bodlevard, d\éﬁnaﬁaes,t\hreln@tiﬁﬂfé)-Z@9dé%W§§d acut e

exper iyi@ale (Exanpl e Bilinosl kb the f ol A AgeRR®IL | ONS. Date of Deposit
Nols %q?‘ﬁ

S re injected / kg, 3mg/kg ng/ kg Gl)
pr'Cg\'g%%'if'\gprl or to creath B cl osed crgﬂ&géwvm ndow  July 15,2005

pEb.CGRRENMKGIND st i mul at i o1 hq;rttchms i npossi bPEA-6866est abl i sh July 15, 2005
a baseline dilation response to electrical stimnulation

Pry&or gzb@wm@% 4 Bonwme;e@eeteacoomgnﬁé icT8ight chaintvBRable reg|on and the

o B0 N5, SRS 51 GO0 S LSSEAT 34108 Bl OB g e

heavyclwrirpvariable eagionlend tretheavehein d G etantgegiastonfamingrite fobaydng mutations:
A330§@@f‘to43§35@3'3"{”(§r§m$ h&q M&rlﬂﬁlmfeﬁaln@&forthéﬁl‘dlty)ﬁe IgG2 sequence; see Eur. J.

| at ed at mnute Intervals. Stinulations were
'mmlﬁ‘f" @98@29%13%%) 15V and 20V, all at 10hz, 0.5 ns
puThases deposit8 Qvese aratiel sndeAshes brovisionsnofRihg tBudarkdt BleatgtonliBe International

Recogg %WDg’pdgg oklglc%'oﬁgghlgrhg FEHeYPLP.&d%E lﬁ?ﬁat%rg&eld@r%'aﬂa the Regulations

ctrical” stinmulation I n e ran
therepipglep (ﬁt@amsg Trezy). ThimPSEUER MSHANAAtee 2t vinkte @iuregﬁ”ﬁd&eksﬁ for 30 years
from @leaRitd bfe@pbyt. Tht idepdsaiviichbeMMdiedivhigbiey ATICCE Whdér Haysms of the Budapest

Treargf 5&{13%8% ?ogﬁ]agre%gﬂpr!eﬁww ' dgt%u?]o%m@ﬁéehgéfgwgdd R‘P&C which assures

permaranaBNg YRresirieted @Yﬁ!awddeﬂ the BrOSRBNYIAR SR the |dee<ﬁ;'t o the public upon
issual®&s bRtk PaRiné$ti DS, ﬁterﬁﬂor upcﬁr ajify Besh. to 12 Btk ‘ol Yy BAR or foreign patent

apph%%% gghjchel\éleetrr ggn%] tfl?f%t aneclil asgur aVaxla%@E M tli@% %@y 834 1‘%@% ined by the U.S.
Comgissiphar asPaientaignd Tr@:iemgrlséq) tgq]@'élgedggergtgwcq[cg%to@ﬁ §ectlon 122 and the

Comr%@s@%‘ib@@eé Murk 2@t thale® ?H cRdifg 87 CredsdcorH P Rith aMular reference to 886
| anti ng nor phi ne pellets under the skin. Upon

OG6§ diction the animals are injected with nal oxone

( opieccasdigaes aftfon pesynt whplicsfios dwsl agrebe that ieculiire htithaveateriais on deposit

shouﬂdm'b@qﬁst ¥ destidybd whéd Jﬂﬂl(/@fé@bndersszﬁﬁlﬂ@ BRRAmbes tHR¥naerialéivilll be promptly
ure 1 n core

PP AOELER A B 1 SR PHRP Y] sl o ot fo be

construedsssralivehagtte practkerite ihantionie .cofftreegrdion oéthallriphts granted under the authority

of an??&fehﬂég?m a%bg%%g%%gﬁts BieWhaks occurs in human hot

Life Sciences 32:1957-1966
(1983)). 25 Furthernore, if rats are treated with
Antisiy lsaguedlceri or to i nduci ng withdr avval t he synptons

1 nQvy U0kin T4 80 i anfifeiintied (MBL GRenbhad.or et al.

LR |S‘mm t he nor phi ne
BV SRR RGO HE 1 20 R AL I L4 RS
RFTIERDRAKNSMAIGVNESLRAEDEV LA YEEY eLARAResh ETLVmVERar | es
Ri ver Laboratories. Not |ess than 7 days post
ovari ectony norphine dependency was created by
G1 lightrehaimyerigile seaianeptifiogsidsequense (EZQ IRINGr phi ne base) 30

EIVLSUSBAEL 3NEPEERNTLSDMASHRY STHAIVEY QRKPEOAPRE I EGASNRVE GIPARFSGSGSGTDF

R B R o B ERET g g "d001 [++] or

vehicle (PBS, 0.01%tween). Two days after the second
pelleting the rats were anesthetized with ketam ne (90
ng/ kg) and lightly restrained. A surface tenperature
t hernocoupl e was taped to the base of the tail and a
rectal therrmcoupl e |s used to nmeasure core

. ~ o o = e Y
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recorded continuously for the next 60 m nutes. The

results are shown in Figures 11A and 11B. It is
wap@enssend that the exanpl es and enbodi nent s PEFB200@®3181

herein are for illustrative gyurposes only and that

various nodifications or changes in light thereof wll

be suggested to persons skilled in‘the art and are to

be included within the spirit and purview of this

G1CD§HH'E§ cEQ%D EdP b% tions, patents and 40 patent
n are hereby incorporated by
GFTF§ Pence in their entirety for all purposes to WO

2007/ 054809 PCT/1B2006/ 003181 -68 the same extent as

if .each i cati on, patent or patent
M@dﬁ%@%@?m cally and individually
EIRSESRASAEIGEABE e so i ncorporated by reference. Deposit

of Biological Material 5 The followi ng materials have

beEn dep05|t§d with the Anerican Type Culture
G1CD 0:90801 Uni versity Boul evard, Manassas,

YFDYGLAIQNYIi a 20110- 2209, USA ( ATCC): Nhterlal Antlbody No.
ATCC Accession No. Date of Deposit pDb. CGRP. hFcd Gl
heavy chai n PTA-6867 July 15, 2005 pEb.CGRP.hKA d

G1 CORILJHSE OPTA- 6866 July 15, 2005 Vector

KASKPAIYUSRP. hK@ is a pol ynucl eotide encoding the Gl
| ariable region and the |1|ight chain kappa

G1 coR 13 g NB? on; and vector pDb.CGRP. hFc3 is a

GASNBYL ynucl eot i de encodlng the GL 10 heavy chain

’varlable region and the heavy chain 1 g& constant

a1 co % ning the follow ng nmutations: A330P331 to

no acid nunbering with reference to the

SQSYNYRYdt ype | g& sequence; see Eur. J. [Irmmunol. (1999)
29: 2613-2624). These deposits were nmade under the

G1heorOV|'S|ons of the Bu. he Internationa

GAAGTIQHﬁﬁmSGﬂTGR&ﬂéﬁGGPGGG@@WEEG@WWDA$@C$@@ﬂ$@ﬁTQﬁQﬁGQE§CTGTCCTGC

GCTGéﬁﬁcﬁé@ﬁ%/x@w@?@éAAéﬁfA%%Y;)L\TCTBC‘ﬁG@éWé@ﬁcA@G@TWAAGGTCT
GGM{%%GM%T%%%&C%&@G 'Té;%&/bégq%ﬁgc%oﬁeﬁ%omww
GGTCGVEFOA@Q]AG’CESQCQGWQM@GCTAQ‘\EGAP@TT@QTGTAEiéTBQdG{QTé@AACTCCCTGCGTG
CTGAAT'\%Q?A%G&@rﬁﬂ@#ﬁé?eé@r@éﬁﬂ%‘r‘ﬁ?@ﬁ@’m&%f@ﬁﬁb&M@CAGAACTACTGG

whi ch assures permanent
COTCHRC R e TS EAE GIIARCRBS 1y of the progeny of the

culture of the deposit to the public upon issuance of

61 light D& REHEARI N HucReotiRAL SN ISEP R ING AY) NI ODFPC;?,the
CAATHG e@g@épo@asﬁagbppeepmamé@ﬁwmwﬁf GAAGP TICTARECTETCCTGE

AAAGEOTTTRAM CEGETTRCARTETATEEN Jur GATRCUABCAGRAACBTSSGUOAGGOTCCTCGTCTG
CTGA‘IP @%&Eﬁ@%ﬂ&é@@%@@f@ﬁ&&%@EAE&%@W?&%@GGTTCCGGTTCCGGTACCG

ACTTQaﬁﬁﬁﬂ%ﬂQ§ﬁ§6T§CTQ@@%G@ﬁﬁ@&ﬁﬁﬁAQAﬁiﬂﬁﬁ§T@ﬂﬁEAQEﬁQﬁ?QﬁﬁTCAGTCCTACAA
oTAcéEcFT)A%&\@bT@nGaaTéAGwetrhcmAMmémAmiw ence to 886 OG

The assignee of the present application has
agreed that if a culture of the naterlals on dep05|t
y . aseriyed

No11ynder suftable condltlons the naterlals mnll be

e AT I TSR I e W
FTISRIF)I&AKNB]JY$DMDB@RAEDEAWMEDY@LA‘)@ NGRS LN E VS PASIMERIYFPLAPCSRS
TSESﬂAﬁLﬁ@r | tWE?WOS\%sbl&ﬁée\ﬂhtF%Agtégé@Ld{ei@,@%T\t/ﬂ%NFGTQTYTCNVDH

KPSN DAY R VE ST GO H YOGy Y DR E KR KT I SRS S ATy SHEDPEVQFNWY
VDGVENVHNAMTIKe REEQF NS TRRNVEYLACVHRB\W NG KE e CKENKALPRSIEKTISKTKGQPREPQV
EVQLVESGGGEL VQPGGSL RLSCAASGFTFSNYW SWRQAPCGKGLEWAEI RSE
SDASATHYAEAVKG
RFTI SRDNAKNSL YLQVNSLRAEDTAVYYCLAYFDYGL Al QNYWEQGTLVTVSS
35 A light chain variable region am no acid sequence
(SEQ I D NG 2)

Il T mNENEN A T"1 NI NN A T NN LZ A LN ZT™\ FT"T=\ A 1A AN Z7 9\ 7N A PFSFr<l 1 1 NZ7 A I~ R Ir<
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TLTI SSLEPEDFAVYYCSQSYNYPYTFGQGTKLElI K WO 2007/ 054809
PCT/ 1 B2006/ 003181 -69- 3 CDR Hl (extended CDR) (SEQ
WO DoRNGsBY GFTFSNYWS 5 Gl CDR H2 (extended CDR)T/(E3E/003181
I D NO 4) ElI RSESDASATHYAEAVRG- G CDR H3 (SEQ I D NO 5)
YFDYGLAIQNY 10 G CDR L1 (SEQ ID NO 6) KASKRVTTYVS
CDR L2 (SEQ ID NO 7). GASNRYL 15 Gl CDR SEC%lD

YTLPPW@\}\TKW FYESDY WE%%%%EWWTJ@P@L,D%@%HFL SKLTVDKSRW
QQGNVRBUSMIHEAE HREYTRKRSIESLEBER | D NO 9) 20

GAAGT TCAGCTGGT TGAAT CCGGTGGT GGTCTGGT TCAGCCAGGTGGT TCCCTG

EIVLT&@I\@@ %%E@KGT SCKASKRVTTYVSWYQQKPGQAPRLLIYGASNRYLGIPARFSGSGSGTD
i S ST Ao A e

REAKVGBIKSEGNATLQAGEARESCTESHIE GST AAGRKET O THIAVRCEMBEAGASEPVTKSF

NRGEAACTCCCTGCGTIG
CTGAAGACACCCCTGITTACTACTGCCTGECTTACTTTGACTACGGT CTGECTA
TCCAGAACTACTGG 25 GGTCAGGGTACCCTGGTTACCGTTTCCTCC €

deqcfife herein) (SEQ ID

G1 hedvy ghdin @Hiaintibodamuclbdtige rseqi
121 D NG 10)

NO:13)
GAAATCGI TCTGACCCAGT CCCCGECTACCCTGTCCCTGI CCCCAGGT GAACGI
GAAGW@GGTGGTGGTCTGGTTCAGCCAGGTGGTTCCCTGCGTCTGTCCTGC

GCTGW@W’M@M@C‘F@G@ (O[] ez13

roon BRI B cconuntr oSO R S CERATAEgTO T

AGGTCRTIECATCATEIORe%T GACAACGCTAAGAACTCCCTGTACCTGCAGATGAACTCCCTGCGT
GCTCANGAB ARSI CTGATTAG TACI TSI CEEFAACTEEEINCEIEXSTEEIOTPACCACGAACTACTG

T A R T T IR TG RRROGG TP ToTT g oTeec

- CCCATEHHICE CRPACCARCTEE P CARCAG AGECE CEE4 GEREE CECTBIAI @M@GACTACTTCCC

AGAACEETEARE FTaFR A8 GARS B ThEdcbet READCACHEB E BraGRc A icCAGCTGT
CCTG%ﬁ%&%ﬁ%%%@%@%%@ﬁ%%ﬂ%@mm

CCAGACT TARBRIAKNSAXC GIVASA RAEIASCOAAGRAADXCCANGRYBGAGTAGARUSSAGCAGAG
AAAGT%W?X?Y&%%E%@@GTCCAGCCCCTCCAGTGGCCGGACCATCCGTGTTCCTGTTC
CCTCWWCCTGATS%%CAG%%%%%L883%4 rareYEdriaTaeac
GTGTHKRIACTHAIIE RYCGES VRIS EFAGT SBAPEVFCACAACGCC

AN CTCCACCTICAGAGTGGTGAGCETGCTGACCGTERTE

AAGA
%‘% %%KE ;TéKPREEg;NST e @5 e AR AAC T%%*XTCCAGC

CACCARAETIREPREAET
HMCCCTGCCCCCA

EeSNEEERMNYEITA T

Toord SRR NP SN o W@%&?&W@mm@

ACATOGQS ! TGGGAGTCCAACGGACA CCAGAGAACAACTATAAGACCACCCC CCAATGC
TGGACTCCGACGGATCCTTCTTCCTGTATTCCAAGCTGACCGTGGACAAGTCCAGATGGCAGCAGGG
AAACGTGTTCTCTTGTTCCGTGATGCACGAGGCCCTGCACAACCACTATACCCAGAAGAGCCTGTCC
CTGTCTCCAGGAAAGTAA

(1 light chain full antibody nucleotide sequence (SEQ ID NO:14)

GAAATCGTTCTGACCCAGTCCCCGGCTACCCTGTCCCTGTCCCCAGGTGAACGTGCTACCCTGTCCT
GCAAAGCTTCCAAACGGGTTACCACCTACGTTTCCTGGTACCAGCAGAAACCCGGTCAGGCTCCTCG
TCTGCTGATCTACGGTGCTTCCAACCGTTACCTCGGTATCCCAGCTCGTTTCTCCGGTTCCGGTTCC
GGTACCGACTTCACCCTGACCATCTCCTCCCTGGAACCCGAAGACTTCGCTGTTTACTACTGCAGTC
AGTCCTACAACTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAACGCACTGTGGCTGC
ACCATCTGTCTTCATCTTCCCTCCATCTGATGAGCAG'ITGAAATCCGGAACTGCCTCTGTTGTGTGCC
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5
El VLTQSPATLSLSPGERATL SCKASKRVTTYVSWQKPGQAPRLLI YGASNR

WR@7 MRFEGSGSGI D PCT/IB2006/003181
FTLTI SSLEPEDFAVYYCSQSYNYPYTEGGTKLEI KRTVAAPSVFI FPPSDEQ
LKSGTASVWWCLLNNFYP

REAKVQUKVDNAL QSGNSQESVTEQDSKDST YSLSSTL TL SKADYEKHKVYACE
TGCTERATSAGEIBTIRSE CCRRGAC COS AR GTARH G TERANACT GEATANE BBEATCCAATCCE

GTAA@#@b@@bG%A%EFGW@N@@GAG@%@N@MCMGAMQCA@%@@CCTCAGCAGCACCC

TOAGEAG AT BAT BRIyt AT G SEREIRR B BEARRE AT aeeCe

TGA@@W@KM@}\AAGAGCTTCAACCGCGGTGAGTGCTAA
GCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGEGT TCGT CAGECT
CCTGGTAAAGGTC

AminCrRARRERST FRISTRIANNTTnrt etich PERBART AT EBRR ABER AR RS human F-

CGRAJEEAACMITAS) Adt dkBGRP (SEQ ID NO:41); and rat B-CGRP (SEQ ID NO:44)):
N+ AR IACALRIEER, R e R ey

NH,-AGNTEARGHRATESRIPP MR R NGIAT RN HGhem R B SRR GeCT
NH,-SENFeACHAGRIMSLESRSGGVVKDNFVPTNVGSEAF-CONH;, (rat a-CGRP)

i AT LG LIRS KA A B ATCTCT

CCCATGCTCCCGCAGCACCT CCGAGAGCACAGCCGCCCTGEECTGCCTGGTCAA
GGACTACTTCCC

AGAACCT GTGACCGT GTCCTGGAACT CTGGECGCT CTGACCAGCGGECGTGCACAC
CTTCCCAGCTGT 20

CCTGCAGTCCTCAGGT CTCTACTCCCTCAGCAGCGT GGTGACCGT GCCATCCAG
CAACTTCGGCAC

CCAGACCTACACCTGCAACGT AGATCACAAGCCAAGCAACACCAAGGTCGACAA
GACCGTGGAGAG
AAAGTGTTGTGTGGAGT GT CCACCT TGT CCAGCCCCT CCAGT GGCCGGACCATC
CGIGITCCTGITC

CCTCCAAAGCCAAAGGACACCCT GATGATCTCCAGAACCCCAGAGGTGACCTGT
GIGGTGGTGGAC

GT GTCCCACGAGGACCCAGAGGT GCAGT TCAACTGGTATGTGGACGGAGT GGAG
GIGCACAACCCC 25

AAGACCAAGCCAAGAGAGGAGCAGT TCAACTCCACCTTCAGAGT GGTGAGCGT G
CTGACCGTGGTG

CACCAGGACT GGCTGAACGGAAAGGAGT ATAAGT GTAAGGT GTCCAACAAGGA
CTGCCATCCACGC

ATCGAGAAGACCAT CTCCAAGACCAAGGEGACAGCCAAGAGAGCCACAGGT GTAT
ACCCTGCCCCCA

TCCAGAGAGGAGATGACCAAGAACCAGGT GTCCCTGACCT GT CTGGT GAAGGGA
TTCTATCCATCCG

ACATCGCCGT GGAGT GGGAGT CCAACGGACAGCCAGAGAACAACTATAAGACCA
CCCCTCCAATCC 30
TGGACTCCGACGGATCCTTCTTCCTGTATTCCAAGCTGACCGTGGACAAGT CCA
GATGGCAGCAGGG

AAACGTGITCTCTTGI TCCGT GATGCACGAGGCCCTGCACAACCACTATACCCA
GAAGAGCCTGTCC CTGICTCCAGGAAAGTAA GL |ight chain full
anti body nucl eoti de sequence (SEQ ID NG 14) 35

GAAATCGT TCTGACCCAGT CCCCGEECTACCCTGTCCCT GT CCCCAGGT GAACGT
GCTACCCTGTICCT ‘

GCAAAGCTTCCAAACGGEGT TACCACCTACGT TTCCTGGTACCAGCAGAAACCCG
GICAGGCTCCTCG

TCTGCTGATCTACGGTGCTTCCAACCGT TACCTCGGTATCCCAGCTCGITTCTC
CGGTTCCGEGTTCC
GGTACCGACTTCACCCTGACCATCTCCTCCCTGGAACCCGAAGACTTCCCTGI T
TACTACTGCAGTC

AGTCCTACAACTACCCCTACACCTTCGGT CAGGGTACCAAACT GGAAATCAAAC
GCACTGIGCECTGC 40
ACCATCTGICTTCATCTTCCCTCCATCTGATGAGCAGT TGAAATCCGGAACTGC
CTCTGTTGIGTGCC WO 2007/ 054809 PCT/ |1 B2006/ 003181 -71
TGCTGAATAACT TCTATCCCCGCGAGGCCAAAGT ACAGT GGAAGGT GGATAACG
CCCTCCAATCCG

GT' AACTCCCAGGAGAGT GT CACAGAGCAGGACAGCAAGGACAGCACCTACAGCC

— s N NI R NN N SN\
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CGRP (SEQ I D NO 43); rat a-CGRP (SEQ I D NO 41); and
rat R-CGRP (SEQ I D NO 44)):

WORE7ASIBIAT CVTHRLAGL L SRSGGAKNNFVPTNVGSKAF- CONH2CT/IBR0eii003181

a- CGRP)  NH2- ACNTATCVTHRLAG.7SRSGG

VKSNFVPTNVGSKAF- CONH2 (human (3- CGRP) 10

NH2- S' CNTATCVTHRLAGLL SRSGGWKRNFVPTNVGSEAF- CONH2 ( r at
a- CGRP) ‘

Claim§JH2 =SCNTATCVTHRLAGL L SRSGGNKDNFVPTNVGSKAF- CONH2 (1 at

(3wEelR WO 2007/ 054809 PCT/ 1 B2006/ 003181 -72- O ains
W claim 1. An antibody with a binding affi nity ( KD)

n P of .5 %%,1%{
sﬁrf ac rﬁ'gmthraeb%dg %(Ik:ﬁe'%é(t‘éog@%@g%n? hgg MOB 83 8s measured by
accor dwnfgCEt mawcaurmomanceehﬁr%u ng a VH domain that is
at Ieast 90% i dent i caI in amno acid sequence to SEQ
1. The a cecor to.cl o

o o Heanbbosi el § 2P F GBI Uy o B pt egatpors dential in
10 |DmohmdsequemetcpSE@lmN@’tut ed by A N S T, Vor
R, and wherei n t he am' no acid residue at positi on 100
of SEQ ID NO IS is substituted b
V. C reraniiods;acp i On 2P iHBE,MeIBRY 8 gk & basipn 09 of SEQ
1, conmprNG: nig Lar Elsubktitmediby tAhBf S 6 Vatr R, easwh&@fthe amino acid residue at
i denti @c #XorP.
5. Theratil B SERADRE APE WERERL BT KD A g Hicer
| east one CDR sel ect ed fromthe group consisting of:
a4, CDRrdlan#ibody ettcdrdiid t ciain BEQmbEsildG Vi3domdn th&lRattiZasa80% identical in
set fo c. CDR H3 as set forth
| n SEé+B Rﬁ?‘rg\%@e'g&%ﬁh'g?set forth in SEQ I D NO

6; e. CDR L2 as set forth in SEQID NG 7; f. CDR L3
as set Tﬁeoérﬁjbodyrbc&ﬁ@d I3 MM 18conaEing at lééétloﬁéb’pDROéeldcfbd from the group
L2 and s ihovvn in Table 6. 25 6. The anti body
accor (ﬁoﬁa tfng laim1l, conprising: a. a VH CDR3 as set
forth &nCBREQH & NOortBin IQ 1@ Naguence that differs from
SEQ | D) NOpRoH2 Byset fofth ind EQPIDIRS: wat | ve ami no acid

substltutl an as set forth in SEQ ID
NO 8, D%n@%ﬁi@ﬂ@gh P%&%H&’%rs from SEQ ID NO. 8
30 by d. @tDRZU(mms’efpl\ﬁamlSE@ 1B é; aci d substitutions. 7.

An antd beghr GORE] SiiE S@Q\(bl,@prfal nthat. is at |east
90% i dentical in amno uence to SEQID NO |

and a VL S 35 sehigth 'i”§E9t'DINr9a t3909% i denti cal in
am no @civerismegqiehde ahoH2 SEQohDilN@bled. 35 8. The
anti body of claim7, wherein the antibody is an IgG
an 1gM an IgE, an I A, or an IgD nolecule, or is
deri veH"etarﬁ‘E‘?%‘V Peferdinggy digin} 6IMBEHIPCT/ | B2006/ 003181
a Vi CDR3 as set forth in SEQ ID NO: 5, or a sequence that differs from SEQ ID NO: §

by 1 or 2 conservative amino acid substitutions; and
b. a V. CDR3 as set forth in SEQ ID NO: 8, or a sequence that differs from SEQ ID NO: 8
by 1 or 2 conservative amino acid substitutions.

7. An antibody comprising a Vi domain that is at least 90% identical in amino acid sequence
to SEQ ID NO: 1 and a V. domain that is at least 90% identical in amino acid sequence to
SEQ ID NO: 2.

8. The antibody of claim 7, wherein the antibody is an 1gG, an IgM, an IgE, an IgA, or an IgD

molecule, or is derived therefrom.
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-73 9. The antibody according to claim7, conprising a
heavy chai n produced by the expression vector wth

WOATT0aseessi on No. PTA-6867. 10. The anti bodyPCT/IB2006/003181

according to claim?7, conprisidng a |ight chain

produced by the expression 5 vector with ATCC

Accession No. PTA-6866. 11. A pharmaceuti cal

cBnposiis BHPedNFPEiNa P ¢34 7aﬁ?rPFEﬂ§tﬂ‘9 afteavr ?ﬂaﬁgor?%iceq by e expression

I and dectddléh KECE Wtazsibh Mo.aTRea86abl € exci pient. 10 12.

A nethod for preventing or treating at |east one

vasonot or synptomin an individual, conprising

adlvi ni Shepntibgdyt evcemsiagitediain GuRRMPASINg # figittaheia psnﬂyﬁﬁﬂ byothe expression

an ant {ectdeiRith ANt e detdssibn N@MTiAEedy.. 13. The met hod :

according to claim 12, where said vasonotor synptomis

a mgraine with or 15 without aura, hem plegic

mil gr ai Aephagharstiinal lseapksiibe comprigirgi fheusntivedyr ataprding to claim 1 and a

chroni ﬁhantﬂ%qﬁr%hyeacc@&aﬂl@@@lp%ﬂt headache. 14. The met hod

according to claim12, where said vasonotor synptomis

hot flush. 20 15. The nethod of claim 12, where the

am.i - CSRRethott &g eravettingrur itlestihy atdeash pne fvaddnetaarsyinbtodii iesan individual,

descri e I
g&%rhﬂ%%&rﬁfnfg@ C&J&gqfo‘%%eﬁlgcg\é%%l gr;r Qger?t oy nlpcgf an aﬂh BGRP antagonist

antl bo#RiPodr oduced by the expression vectors wt h ATCC

Accessi on Nos. PTA-6867 and PTA-6866. 25

13. The methad according to claim 12, where said vasomotor symptom is a migraine with or
without aura, hemiplegic migraine, cluster headache, migrainous neuralgia, chronic
headache, or tension headache.

14, The method according to claim 12, where said vasomotor symptom is hot flush.

15. The methad of claim 12, where the anti~=CGRP antagonist antibody is any of the antibodies™ -
described in claims 1 to 10.

16. The method of claim 12, where the anti-GCRP antagonist antibody is the antibody
produced by the expression vectors with ATCC Accession Nos. PTA-6867 and PTA-6866.



