COVPCSI TI ONS AND METHODS RELATI NG TO GLUCAGON RECEPTOR
ANTI BODI ES REFERENCE TO RELATED APPLI CATI ONS Thi s
wappkioamtd on cl ai s benefit of U. S. Provisi onaPCT/US2007/069096
Application Ser. No. 60/846, 202, filed on Septenber
20, 2006, and U.S. Provisional Application Ser. No.
60/ 968, 977, filed August 30, 2007, the entire
di scl osure of which is relied upon and incorporated by
reference herein. FIELD OF THE | NVENTI ON The field of
this invention relates to conpositions and net hods
related to gl ucagon receptor antibodi es. BACKGROUND OF
THE | NVENTI ON d ucagon is a 29 am no acid hornone
processed fromits proformin the pancreatic al pha
cells by cell specific expression of prohornone
convertase 2 (Furuta et al., J . Biol. Chem 276:
27197-27202 (2001)). During fasting, glucagon
secretion increases in rasgorReeven alling glucose

| evel s. Increased A{;‘k %%NE%Q‘H‘?{% WQEnaidyrul at es

gl ucose production epati c egcogenonS|s
and glucéﬂeo Iucagon count er bal ances t he
effects d9009Ins 7k prepant lmerﬂiw gelatris gererndy alesuestyetpres faf

gl ucose icontamrsral s. The gl ucagon receptor (GCGR) is a
menber ofxt he Tﬁﬁ& ehiue reabami |y (family B) of

f’eg;g: g:rrf Sﬁ“p aonta{ngr%% Y a?a deiTsR) aaselhﬁa Lz&ﬁé‘&%ﬂ

Wher o 1 cPRgT JiesSy RS S Gl IRRESE Y BR S BRI e

ki dney, roxfaen aoistity. $rillgoerapd evapasatign. LM%‘M&’G@*@&%%U? The
act hvat i Gsteas Hatvenghdes agane heeaptions Honexthge, osmece
stimul at @Rsfdlgs@RGE hatk Fdquerty AR BYbioyeY @l cashg aRdlother food

ngfggg'eg.%%b& Q%puéa&#&ngox gJ e_-&&m%%mﬂ WEMHbWn EESUl tS TN
i ncl udi nd’mﬁ’h&%ep‘??é‘é'ﬁdf Wﬁﬁg ?dg "%%lf%k%rﬁw ?"ﬁéﬁs{c{g BEPtk) |
fruct osed ﬁ‘él“b‘P%‘b%B%E‘&WSW&%“%@B‘F’%{E’éthP”“'%d he disk

gl usdse- Bitphos phabbed rHise BaPaitiedn unfemsidechdintdddp contact

gl ucagon s igHaat hé BBtaRGt THEdIKING biyCIRgesn phoaphpsipbase
and inhi Qbﬁsﬁ.\,&é&ém’g%nseax’nb@@é& on%uﬂaeeédefmﬁ@ SRR
that hi gh%ﬁdg?g&aggxg eraéﬁ rowrﬂeseﬂvs%atlﬁ’wégopwgc bé e%nQEe disk and

suppr essi

cont ri buth®#n9 °8ﬁ“%d‘:?@ P“E”E?)FPdlpfﬁ"%? ah'"ﬁ"ﬁ??ﬁ'ﬁg”?‘l\ﬂj‘fkt er et
L 20N Eriepod] Vethe 28Gainedi9Fpidally Bloq wgAon of treraes Arasyct

gI ucagon tpprduAihd Bacldirefsysted. i ThE foadyr bsera erodet maytbeof

control | 'c@ﬁm@r&Q!yls@N\@rmgioQJr Cle@ LHARSBe afI&T 1B 1HeS 2

cont | Nl NgulES Ird 9eRL VLA %ﬁgg% 4% LEEALIRN el

type 2 di sses t
need by psr"W‘iaHM ‘i‘@e%‘tﬂ?&he &QS’?‘?&%PP? AL ARE SHEYRBES £ or

t red¥i ng 'eoypescEwed eMgehedskprtg thedinigh & e gpridngs ed'e SERVARY
OF THE | Wvitd\$fteiembins losze eampredithat b3the @nieibemthebnd enit | on

provi des s@Rizk® QbRb e gl haaMkeRiaBOinag R ok EARRr heat-
conpri sing. gs&w sFr%w bQ}dlis' tgmgne‘a'aﬁa tF'e %Qéi's%m%mm sing a

sequence se

li ght ch&PHe 'méee"(ﬁ H’S HeY °°i°ﬁ?§t°y‘g? f‘?”?l" s 't%’gmem? &y h an
a total of three am no acid additions, substltutlons,
and/ or deletions froma CDR3 sequence sel ected from
the group consisting of the light chain CDR3 sequences
of L1-L23, SEQ ID NGs: 72; 74, 76, 78, 80, 83, 85, 87,
89, 91, 93, 95, 97, 100; ii. LQX21 NS X22PLT
(SEQ ID NGO 208), iii. QAWDS X23 TV X24 ( SEQID
NO 209); and b. a heavy chain CDR3 sequence
conprising a sequence selected fromthe group
consisting of: i . a heavy chain CDR3 sequence that
differs by no nore than a total of four amno acid
addi ti ons, substitutions, and/or deletions froma CDR3
sequence sel ected fromthe group consisting of the

heavy chai n CDR3 EQ I D NO 165,
167, 169, 171, 17%3?#@?6?%?%&%5&%&? 183, 185, 187,
189 191 193 195 197 199 ||. E X25 X26 X27 Y D
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am no acid additions, substitutions, and/or del etions
froma CDR3 sequence of H1-H23, SEQ ED NOs: 165, 167,

wae®sniosdy) 173, 175, 177, 179, 181, 183, 185, BEWUSHB8D069096

191, 193, 195, 197,and 199, wherein the antigen

bi ndi ng protein specifically binds to the human

gl ucagon receptor. In a further aspect, the isolated
bi ndi ng protein conprises an am no acid sequence

sel ected fromthe group consisting of: a. a light
chain CDRI sequence that differs by no nore than one
am no acid addition, substitution, and/or deletion
froma CDRI sequence of L1-L23, SEQ ID NGs: 10, 12,

an P HRouE Wb e Ebntafitr (SREuESt, Pl prtucgep pAtal Ve
| D WitEn thesco@nerd 8auditpy the]iskold, beSemib@taiee] aganstdde land
fqﬁe c@ﬂgmgpan& a h%ﬁ%ét%jéea? tbaf)@fo% Sfﬁ%;&?[?i& §1‘;1 élg&Ire is

d| f?ers an one am nho acrd a
sublﬁnemcmal tmacauas d/can ntehtain poddct eralantEDRY deigy atesitizatfon

g0, T5alogs e gongher ke Gl e fopsiy wittauefe

Seqmerﬁkewl,nné&@dle 102, 104 106, 108,
111, 113, 115, 11 s A a heavy

chal n CDR2 sequen®e Fore than one

anipoodci d sade tthe areséﬁhﬁt/éﬁt@hn@awe@@&itd é’ho%? |cﬁisbﬂﬁs
froma CDR2 sequence of H1-H23,

1283ystesp comppsing g4ontedeer havigg alflﬂ'ﬁthrlFBa Iamjgocajgfcy at ti‘QQOP
1515t tRe BnishoFhe bater w]aﬁ%f tfﬂe?ﬁ]nlsfﬁ"lﬁt bE8Rw tAB%hrd, IS erflefvy

chal n CDR3 sequence fers no nore than two

ami il tﬁ@ﬂ@ﬂ@h@qms wWaqwstqwaLm tWtSldﬂaf be q@ataingroaisan

fro %qgg ~H23, SEQ I D NGs: 165, 167,

169£H9Te7 , 1‘9’%,%%%@6'1%9'@79 181, 183, 185, 187, 189,

191LO0Q9]3 PO, pregant iaa@am@wamhdrt@ba recteeve@lmntcgm finish of
e i :

ol UeaSrBI LS she BBRG hiog Eon Yo 2Byl & Biek WP BBiening

bi ndwagjlpﬂmmeh@tmmhomeAddimraaﬂy Ip(BSEM:It 3 ssdigkiedapged to be

o P ERb Bt aBeh dfie B 6T Bag PRI b 19 e gt h8E raipg

16, pekphe) bed®, th@éndé@de%ihe&%;seﬂ&enﬁﬁera%eacﬁ@resemtdwg a

ﬁ&doWarlglkqg(%%g gg@nneggﬁ%§§oﬂ%@%0§ggsf 1 rlal 9§he fﬁlo of
97, thamadtﬂaQﬁthe:ch@nbret@\we W“tﬂh Ebf @Fé%nmemﬁsm’ﬁ tHdLah@& of
SEQ ID NGs: 12 134, 136,

14020 3:1 to AT ‘M*Pn t'i@té'ski%'fseri%é'ntol%‘s baféﬂheﬁ‘@waiéa of
gn Ghéd ®3nd @R@nds wﬁvd?&lz\bﬁéyéﬁtﬁtﬂé B3 p%ﬁﬁmap&afdfatthe disk

ffers by no nore than one am no acid addition,
sub%"tq hag 3 beok BWW@F“@(H@P@@Q%BGﬁQFbm(b'n@@R:?d%@g}@cr@'S@ﬂ
5—@% heFEbdd NOs: 165, 167, 169, 171, 173, 175, 177,
179 81, 183, 185 187 189 191, 193 195 197, and
199, wherein BRIE 31 N | pWINGeci fically
t r f er
as@@@]ot hg%{gg@rﬁ ecglrg)? &Bﬂdé@{%%glfn% of tr% H%Pégénte}nvéhﬁ.‘bﬂ
arri nefnram&jlsmmma«t@tcstbbé«ﬂto&ahg deﬂnnptncmsgtemrplnoamwrmtlonng

%1E§a%¥ ch ain séguence of H1-H23, SEQ I D NGs:
165 BgP T?Eg ‘er39% 75, 177, 179, 181, 183, 185,
187[000‘8]9b J.:ﬁdighre 198istrai¥s,a dBs- ?aﬁﬁlnléﬂﬂewwgerc&jsnrd fstem of
anti gen bi.ndin rotein specifica inds to t
SgpuaGohS: Bedptesm HANtanfruchuDpano i righoed wit
|solated bi ndi ng protein conprises two am no acid
sequences selected fromthe group consisting of: a. a
light chain CDRI sequence that differs by no nore than
three amino acids additions, substitutions, and/or
del etions froma CDR sequende of L1-L23, SEQ I D NOs:
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, and 41; b. alight chain CDR2 sequence that
differs by no nore than two am no acid additions,
substltutlons and/or deletlons fron1a CDR2 _sequence
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wa4008/0306%) 151, 153, 155, 157, 159, 161

del etions froma CDR2 sequence of HI1-H23, SEQ | D NGs:
124, 126, 128, 130, 132, 134, 136, 138, 140, 143, 145,

f. a heavy chain CDR3 sequence that differs by no nore
than four am no acid additions, substitutions, and/or
del etions froma CDR3 sequence of Hl-H23, SEQ I D NGs:
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185,
187, 189, 191, 193, 195, 197, and 199, wherein the
antigen binding protein specifically binds to the
human gl ucagon receptor. In another aspect, the

i sol ated binding protein conprises: a. a |light chain
CDR@ r

aci ds addi ti orr}mieﬁﬁér I%ﬁ({ ?lt?turtﬁ)ltgﬁhteﬁe@gﬁgrtﬁ%gﬁéhhgﬁgn

a aeml. sequence of L1-L23, SEQ ID NOs: 10, 12, 14, 16,

19 088l 22 it es it i Lo PR
thaﬂnbmmmanimhadomﬂea&denudhbep&uhethmﬂwomswh&hdher
deI e n%gferl w%tg{l%':%ﬂsﬁ(e%‘geg alﬁéﬂg%%ézgr%oi%izé%ne%gn 6)
andh@@mhhndhdmngHQMﬁln CDR3 sequence that differs by
no than thre jno acid additions,

oIBR8l | Buie SRl e gae e HPa sestenabvia gban
Of drabddmentHQ ¢IE5 Ny stémh ofﬁl‘]e p?e@ent7 ﬁverﬁ@n ||$3/,h|c$15the 87,
89, 91, 93, 95, 97, and 100; eavy chain

se iRt epgagedvith fegdi ﬁyarﬁbccms@'@e& 'ﬁ%\% bywté'ﬁht%ea@n@
addthblmsand%mgmér%hdﬁg@ th.@@%wd.rﬁ@rhteéwﬁaa@ré?@@ Ren

sequence of HI1-
1118nqlc$1annqlsanqmp porti@) ofithe bapgharelfiostrased.a heavy

Q?RZ n t p;ﬁ?” e
o acid Fzgg@(lytﬁ | Ignﬁ.;r‘é{é% ge%{atfgg%r%éé%’crﬁgs f%nléd eHﬂgﬁs
f r cembodiDRAt efejclesiwe systemlofHRa preSEQ Invxarlm.m which thes,

ot il ATl i gl

chaiand ChiRseaivguentaet witathalgdsket mateyiaho nmore than four

am no.aci t o

from BE RETION T rhi'PREeeR ARG Sbf e

ig‘i[oogg; fgbgereigé;noﬂwgll ?%?del@&etaﬁ%ﬁe@ﬁchﬂrﬁé’mtsﬂ%e
an wherein t tig

i riYeR§oBr RSPHMCHLRIATRIEE PR 163 ek Ol &ach

gl Usetile lsSs8RtHed by WaydhekhehatRmRs &he mK/Q@tldnS ﬁbtaé ﬁMltatlon

antlﬁen bi ndi ng protein conprises either;

cha?fihe Kveatine '66%% Wil arRareny tp thosg ﬂkl”ﬁﬂt'n @ﬁa"ﬂlrﬁthat
CDR}ar%ﬁg Hﬁfbﬁ%aﬁ@&@@ﬁcﬁ@arféﬁ@ﬁé éﬁQoé Réﬂ@n tﬁé)p)re%’nt Hﬂ\fbntlon

41 wntho% dpp@ﬁng fmm the@gme @re‘@fu@rﬂf@“%@v@@to@d qurmﬁt@@@
reéﬁuﬁ%ﬁed6ﬁdm§9beégsPéﬁofé§%e§%o%DRth%n used

66 uence
sel@ta@@herrembtsmenbomd amllfumeremboa@e@o 83 85,

qoﬁg?%]gl’Th8§ it .%?nteﬁged t%%f’th%op%sé?ﬁ wﬁ‘/eﬂf?@rh%\fep%g&h

S eqlnemﬁeatmb aot e/drléiranm aSEIQnEDNN@s thdﬁrﬁhpe](ﬂdhe 4fkndeo8,
111, .113 5. 117., 118, 20 d 122 h
el AR B8 aEM el S t%%@?l?%ﬁwf%eééwéspeﬁ%ﬁ the

126pred e ,invBdfion 2832disdlGgkd |ﬂ:3ﬁ,aré.8l&uods41®omll4é3folldw51g 147

149 1 1, 153,,.155, .15 1

neaR RIS ORI JLi R A eI FHRceh Sabr B

165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185
187, 189, 191, 193, 195, 197, and 199; or c. the |ight
chain variable domain of (a) and the heavy chain

vari abl e domain of (b), wherein the antigen binding
protein specifically binds td the human gl ucagon
receptor. In another aspect, the isolated antigen

bi nding protein conprises either: a. a light chain
variabl e domai n sequence sel ected fromthe group
conS|st|ng of i an1no aC|ds haV|ng a sequence at

oy ~~n7s " - a o

and 1BGT/Us20d7/069096
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W@r@slars4@spect ,

group consisting of A1, A2, A3, A4, A5 A6, A7,
A-8, A9, All, A12, A 13, A 15, A-21, andA-22. In

anti body, that, when bound to the human gl ucagon
receptor: a. specifically binds to Ser80 to Serl 19 of
t he human gl ucagon receptor; b. reduces gl ucagon
signalling with an I C50 val ue of 90 nMor less; c.
| owers bl ood glucose in an animal nodel; d. both a and
b, or e. both a, b, and c. In one enbodi nent, the
ani mal nodel is the ob/ob animal nodel. |In another
aspect, provided is a pharmaceutical conposition
co

i TR P fro e oo R S LRI 8O e
errbfmiy reattis nothistepHad ﬁadmmgdhe brandgosspdctmoidbeprésset
anlh %Bed human anti body in adm xture with a
pharnaceutlcally acceptable carrier. In another
as p@0013]pr dwsiuwded heseiathe seyheftfiedhhomebes theatop honminexfal e

ri,sin e eoti de seguen t hat

C PR s St R RR e 2ol FeEtred
vartbaimbemdwmatma clesurleOtFor eRbmpre, afihisp e shovittla$@2 in the
&eln of the invention. In one enbodi nent, the
poIVHW@ﬁeotide conprises a light chain variable donain
pol pooy S]GOWsdEeE%k@ﬁQﬁe k- Faha” ﬁ’ré@nls.mwé\@sgor%ézof %4
216, 21 220, 222, 224, 226, 228
23glinishyghish makeg Lontagbwity the, dasket mziﬁﬂaf ofdhe d@h@ﬂdé@m%a
e PGl diatiyid AkBa ORI RObY L effuide sequence
H1- H23, SEQ 58, 260, 262, 264, 266, 270, 272,
274[00Q’V!ﬁ .Tne tems@klrtmefer@@zthe zsrﬁlcalml of:_t@@barzcgzxt@@mg
296dov%%§ardn§%m Fh%zto o Bbr HRRdP ¢ Opé”t') Vé@%@m%%d?.%t ors
conprising’th 'eotS des ot the
|nwﬂmMnns14mtbe§gmmmd|nent the vector is an

onIBRTInG THR ST r RS rlithe GptisreTordS 2 aibe riag Agound

capablcicorhfeps mudustitng disk e Fanéxagssle i reikgugpepipbeedl Bead is
the inventjon. Further provided is a method of making

thesrlﬂ‘i‘tri #etl B thaiTHY ™ot ei n of the present invention

00137]”9 T"h@'tér‘r‘ﬁ 'g'%%kéthﬁat@%lt nfe@hb aHV%e cﬁ’%@gl'lﬂ PB&rial
tha al 'ow the cell to express the antigen |

ng
pr othai ¢andpe plaeeq hetween de ik 25 p‘p@t@métﬁnﬁsn Qrd%ﬁm@@vent
|l o [
conte el OGRS S a o IMNRR, Fa PRMRIG PRIERGL
anumamﬂehSBh@Np@aﬁﬁdnéutngwSconp05|t|ons to the

Sﬂg@ﬁ%] er a qeﬂg%llg?urbﬁeegﬁhpeosdt Je?%ﬁt?r)(\}eﬁgon is

cormrecsamtg a‘mbnehclst@'eisygtem itlneasmpﬁsmg aabhtaires 20 cnidwe

dosage of the ar nma tical ons to the

eSS crpeg BT R batneE b e Hoang s feqion

tre@dn GEndrisee t?«/odﬂ)lé&?&@rﬁ% terdﬁé@wdedhé@ngdgpséawmg a disk
2$ect in need thereof by adm nistering

Qe insidand Pne i1 atvoen Kieokand bk aﬁ%@emakeﬂ%é’@t i 168l
comﬁgﬁl | éﬁgﬁ%ﬁ
subj ectﬂl @éb;a E@n%ﬁﬁ%ﬁw?eﬁénnuwgﬁg?her e dﬂrﬁ%rdli ﬁ@m he
r el taedeb dordion d@r andsa skirteld deridingriowpearglyyoenite top
|np a I se d

6515 2Thé BRSO ER e ARG LA P 3G L O bENANSS: |
t hebemz)élrmhmaplganm@ﬂ@ﬂen&alpoﬁwnmm Th\EDdesbéldé bethe
invention in the preparation of a nedi canent usef ul
for lowering blood glucose, preventing or treating
type 2 diabetes and rel ated di sorders incl uding
hyper gl ycem a, inpaired fasting glucose, inpaired
gl ucose tol erance, dyslipodeﬁia, and netabolic
syndrone. BRI EF DESCRI PTI ON OF THE FI GURES Figure 1
shows bl ood gl ucose | evels of 14-week old nmal e ob/ob
mce after a single injection of antibody A-3 or
antlbody A—4 conpared mnth buffer , at a dose of 1 or

A~ . -~ o

provi ded is an isol at ed hunmanPCT/US2007/069096
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references that are cited and di scussed throughout the
present specification unless otherw se indicated. See,

wWe2@38/03@a0br ook et al. Ml ecular Coning: A LabOF/aSm0Y069096

Manual , 2d ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N. Y. (1989) and Ausubel et al.
Current Protocols in Ml ecular Biology, Geene
Publ i shing Associ ates (1992), and Harl ow and Lane

Anti bodi es: A Laboratory Manual Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY. (1990),

whi ch are incorporated herein by reference. Enzymatic
reactions and purification techniques are perforned
acc | f

SO 0004 O BRI AB I B85S LA 5§ Upiorian pontin o
hergashet Mhateriab34ri Hollergyesseel the geshet etttenal 3diis Hesigmat! to

the_| aporato rocedur es  an echni ques of,

anéﬁ?@pgﬁf %%%Hf E@V%Jﬂ%f%t or gani c chen1stry, and

rreomo'omal ane u@haﬂmatﬂel sopdwaedemfoshé Yorfteimer vibenular
reln are those well known and commonly used in the

art hregds {8 4% st thefytgsuriaes of V)‘F’ GRS dinish 22
SYNAREHEInnet REALESDT tREBLKE SRirt RN ALIFRERIY. CBle annular

preparation, forrmulation, and delivery, ‘and treatnent
of theaaderdanie3 arelad@maﬁigmtrm&nse onmaraBerarsraride a tight
i ndi I

iR BTt ARIRE LB} B0 Rl Ul 0
nol matdrial 34 of theldlskm@amstmqalehgmemftlt&corﬂaalner 20. In some

Vi TR ane s b AR e QLT oAt o) i

notc@m@@usaér&mamhﬂeaa@t Aro@hhryuoaemuet efleSOMRYMRN S
t hat acconpan

native s te,
sub%ct”é?ﬂ%egquﬁ r&fpt%‘? H@rtru%‘lgé@M eln ?é’@?‘ﬁ 9tﬁ§r sane
SPe&hBsdifndhtsithe %ﬁﬁu@ﬁﬁ?&ad%w 6Parfkedd aﬁer.ﬁ@r@pf@dftﬁeraegfor
species, or (4) does not occur in nature. Thus,
mol legsl & legkreadksman &rideaiongd 59 mﬁr@ﬁﬁ?%’e%ﬁgnﬁﬁnt%ﬁiﬁ@%@@@d
f I

ohi S oHh PEroBN RTRAHaing: fn. TifeibRe P mal i o,
i tspmhcvrmtarat @mgﬁgecﬁacbtoétjjectbrqa@rs@gmnts« mol ecul e al so

[8862 ]e”%%r‘?%nﬁ)%ﬁﬁ&@to'r He if{v{nrt.%ﬁ &fle&?to%%'nh iar bead 40
assocl a conponents by 1sola using ca
t ecibprepeas onvid ugprowarface dfttbe fort portitoh ¢2 of ’dnephandtm dn

honpgene be as ed by a nunber of ns | |
noRits AmbrAEhtS, T B RS i it o gy B Tpatedon the
pol W%Uﬂ&:eﬁ@mﬁé P TROHIEE 1 295 Bkasrhnd SIMN Tl ek Yleadisyle
gel el ectrophoresis and staining of the gel to

vi stheanke faHadpei SAYERd @6 Atk PIGT SRRt KireanTMAT IbeRABWN
'mg }}SrB@ud@rtﬁe b%ﬂ&j ‘E@A‘tﬁ %bButuBﬁfp%%@t%re th@@t%hh{éﬁgﬁ’wltﬂ:\é’n

“be provi y usi ng C or other ne .
knotighténing bithabend entaptheiconiainer oMY hemtibe bendref a ginicehtyen

| nodrenaharsly e Rt BARCA SLPERTPE on BT C P g e
i nhbdridte ﬂgku d hg @nnslaghethds 4(1;Iocéﬂhé onrthé bppercurfaae setheby

an inhibito e | et e on S it
clo 0B Paion "R ATEE 8848 B R paf it M abb rediceed
aSS@yNﬁmﬁdﬂeﬁhgkﬂtheE@ﬁﬂple 4 bel ow, denonstrates an
assay useful for detern1n|n | ucagon si gnal | i ng

P ETion I apidie s agoon Ry BRI doPn

" Pr @viiwardgaeilar & iy cutdife 8 MRl RAHirferCABN 4 érﬁjlé‘ﬁ df‘b%tv%en
more am no acid residues joined to each ot her

pepti de bonds. These terns enconpass, e.g. natlve and
artificial proteins, protein fragments and pol ypepti de
anal ogs (such as nuteins, variants, and fusion
proteins) of a protein sequeRce as wel | as
posttranslationally, or otherw se covalently or
non-coval ently, nodified proteins. A peptide,
polypeptide or protein may be nononeric or polyneric.
The tern1 polypeptlde fragnent _as used here|n refers

a o - o o
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Roque et al., 2004, Biotechnol. Prog. 20:639-654. In
addi tion, peptide antibody mnetics ("PAMs") can be

wae@d/03@m30 wel | as scaf fol ds based on anti body PETES200%069096

utilizing fbronection conmponents as a scaffold. An
antigen binding protein can have, for exanple, the
structure of a naturally occurring i mmunogl obulin. An
"immunogl obulin” is a tetraneric nolecule. In a
natural |y occurring inmunogl obulin, each tetraner is
conposed of two identical pairs of polypeptide chains,
each pair having one "light" (about 25 kDa) and one
"“heavy" chain (about 50-70 kDa). The ami no-term na
POTAARR 10En @361 <FBRN r@‘awgﬁ%n%eﬁg.w&P&@d.ms&g%eof
about 0 am’no acl rimaril

r esquovaindy land 3t skpes gewnweaﬂ»g towardrihe ?Fhfelde of the container,

cor AL A RenPnartiy 3 afh T PRl BT ChPBRicfhyys. the
fu Q@r{nta;g%r |2 n slolpﬁ‘élﬁowhﬁanﬁy am\e@;]rdltlaésutfslded)lfatse kapapiaer,
an a C ns avy . ains are cl assi

as #hin W 095’%1 i S&Itbﬁ’gﬁeﬁs"%‘p@%%ﬁ’ﬂ @ heNtaBer [?é‘dt'?]e

ant ey ﬁlghé%ﬁﬁ%@%tbﬂMedb@ Bf tHeASontdiGed, Iaﬁ’d‘d I gE
respectively. hin |ight and heavy chains,

varli08824 a eé@ﬁgrtsaiﬂwr@fgth@rt@o mréona?@éﬂﬁedgﬁr@“ﬁnd the
r egér%rr‘mﬁlf 333@é?+‘ s&élogé d%ﬁﬁlaﬁdﬂz NOWARI tHS oui@'i&erbfttr'?&clt}%\éy
chain al'so includin regi on of about nor e

am systesc,i alsngBed grhCr mslpgzg:tlvlélyn ddvrnirteal corneﬁmmj generdly.
7 (P W, 2nd. ed P 989

(i roaPp apdbanSiipe sBRErERIand 1 Ao ErERRim e s Pigon.
pﬁrthe&esﬁaJne;FMMr idwkltﬁalg@@im[)tﬁwda_f)p %ﬁb{mwhmet A y
chal n alr orm ant.| bo I NdlLNg site suc a
i R I U Of i SR g S REgns Py

0CCa0023)9 |Iﬁwﬁ@@bﬁh\érblﬁllyﬁéwllﬁﬁle%htémérs t{R8 |H@NBea has a
general structure of relatively conserved franmework

r egiyvariRsiqrinhan!® of et dShy BeronkpstaBingark daidard area,
al S0abbR dbSATP|AREILF Aol FSBETLICHIGd SOhBTBSRE!

From N-termnus to Cterm nus, ght and

heav'gteélﬁb%@vafdinwo@@msh@nd&‘r@sﬁbe Hiek 30@9Rghtene@onto the

F I.ds
R AN e B R OHR D B AT A
of Withte arigleadf.the woBamee ranesthefseBl arteaiinifuribbr maximized.

I gical Jnteres 5t h Ed

PR EpLlCt8Rleune ipreticr A s Paip 1and. the
91-(3214@?erb12lﬁda| n Bextaioroadied et gémgwld fRomithé estation

i mmunogl obulin or tg an antigen bindjng portian ,

t heVRet i R, WL EXGESHPIASES rSNRIAING RS thﬁf‘ﬁ'@b agrﬂmeﬁadih'%?ate”a'
Spegdrf thén Bk MeinBEsd ugh%§$o@tlﬁ@kmes@a§@e¢hé keieb blé@é &8¢ Be
blndlng portions na e produced r econbi nant

t ectfiicgarsangleyor %mﬁiﬁtaf‘é B@'owﬁ@ﬁﬁwéﬁcem TheJdrfe bdﬁde
i nt@gh s@b‘ér‘a@%%@%ontéme? 98??1 tHé 'Pr%llnél a@rédgws'ml@%lle‘é% an

inter alita, Fa F(ab") Fv, dormmai n anti bodi es
( dAfe Wher@gth@m%dq mgew.ﬁ they C@rdﬁmleémﬁtl%xsliwy higher than the
det

(ScBUSte che bR, iy TaRlRahés Dpbsa

t et mamo@ve@slllstahmlq@mfyfpegask@ématterwd 3¢ ontoetha cantaireasnda

pori4 uf i Ci

Corter updsR e PR BALRE M8 Ty T RSt GisEBberdho a
Fahmﬁﬂ@gnent is a nonoval ent fragnent haV|ng t he VL,
VH, CL and CHl domains; a F(ab') 2 fragnent is a

bi val ent fragnent having two Fab fragnents |inked by a
di sul fide bridge at the hinge region; a Fd fragnent
has the VH and CHL domains; an Fv fragment has the VL
and VH domai ns of a single aPm of an anti body; and a
dAb fragnent has a VH domain, a VL donain, or an

anti gen-bi nding fragnment of a VH or VL domain (US Pat.
No. 6, 846, 634, 6,696,245, US App. Pub. No. 05/0202512,
04/0202995 04/0038291 04/0009507 03/0039958 Vﬁrd

o "~ A A A NN\ s o s
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the heavy and/or light chain is identical wth,
honol ogous to, or derived froman antibody froma

w@aoosiosush@r speci es or belonging to a parti cul BET/US2007/069096

anti body class or subclass, while the renmai nder of the
chain(s) is/are identical wth, honol ogous to, or
derived froman anti body or antibodi es from anot her
speci es or belonging to another antibody class or
subcl ass. Also included are fragnments of such
anti bodi es that exhibit the desired biologica
activity (i.e., the ability to specifically bind the
hunan gl ucagon receptor). A "neutralizing anti body" or
gor i

 nCRRR8°, o Bt Bieod R B bB iR RpRind PFhas 2 op

reoanﬂ@edoaathHSImmnhsesmodmmmdUb@en@Mameﬁhwﬁmesa

cel o pheBReadE a7 ShELd Piting 78 cTARTRE 3 fthe dBswppevstem

I N Pistihgyiteaartves thedana | fidehagntamer Eﬁnd 210 106€h be
enbodi nent, reduces binding or signalling by at |east

200kECeiNed (fite Hierbasehblaibaieriiew ”t%'QW?ECHYJ%’ftPB‘H”Q ANBYIAGHMY3
or éf'tSé‘B!aer 79, The Alsk!30a%h R0 %tatdYancvabie Akt thed%4nd 11.
80% 85% 90% 95% 97% 99% and 99.9% Fragnents or
anﬁlmlgrlbfthgham%éa!cm beantatable whti hg diskeibeabeirictinozy
f r?{g&"nd“&ééfeﬁ e qdsRef RGteRat 34 QME 88@&9& |'5ﬁd‘2‘?awlkéhgt%e
thi & RPeery i Cation and usi ng techni wel |- K
i n hdrel ‘Ems tigRteaE e on&dtharont@inea 20, thardnsjoqo prte)wmneela smbl for

f ragnent | ogs. cur near boundari es of

ﬁ@?.%ﬂ%‘”%&ﬁgw 8¢ al and functional domains
ca obezﬁ]derrhbfgaeﬁetbuat@ﬂmtawﬁg ehariree 38 h&dﬂ@kjde@&o form
and/ or anmi no acid seciuence data to publi

pr obPe@Mainyhe kndedlce taranases 20 lo%?@PPQ'&?”t the gasket
Co%?féruépﬁh o B‘é’?%gﬁﬁ‘ PRisHSG G ﬂguué‘?rﬂitbfé/ofsr@&% %Hﬁat

notifs or pre 1 C rotein con mati on domal ns t
OCCFDJﬁStICnZGCﬁ et Ismotadléedmﬂbﬂhemmats@rr ofdiaat.elnaardgmbpodiment
t | fi
(g th&?res%{ﬁ{( H98h°t.o b g%%gga%.ﬁg@gﬁgﬁwqé %’lﬁ!}ﬁ?éeél%@bnst
knol\hﬁ coBa@mer mrgi tp p&mn&etr@tmgﬂew oﬂ%@enmpm eo2tEBrinius.

or WPRPCDI Sre Rl Fenis B PR M Wn LR ey ©

S paasb@gedah}d tﬁﬁttmpe 1antﬂmetdgrm?][ar apeaf kedbardnott édends
antl bo of the sanme or | er ent peC|es or jsot
Pl SRR ng raitRd Brs 32 pLha diskrad ansthas agok Sortion

r ecmmazslsgergé%%é tlﬁmarfaiﬁsu@@'eh ® Bf fP\% KA 3<2f IR®fdfcal closure
antl gens. A subclass of th anti body is a

" bi SYSREES, ﬁsdhghan%@dwht%@dmtq é@d@mazre@ lanyb thi dewmbarce
epi I e
by 1t aga o e ASpIRBIT BFald AlIRTE e AL UR S e e B2
bi ritie’ presenamvanuorgénwewms te hdnel Husdighighad agterthe

o g e 1o ek Baba BT 1 edaBedots,

conﬁdmmar(jllﬁd).n the tepoanemponeddgegofithe besd 82 ftherty edating an

val ue 10 7M.or les 100 nM or | ess

b RS O Qi oroR . (B S0 LBy THToR SLTaes phiBe keTas of
gl ueBLBRAtairRE e The conheP fandl)af théh @ﬂeﬁfb 4 enaHriéf RAAB gasket
receptors from other species as wel| th the sane or

d| fmatesat ffeing dhq gasket matert@htq @%ﬁ'sﬁinEﬁdr@’eab(r?éirWS 'the

" anhiidgNopaRd iotesideesr 8 con@iner ANl T8 Holidbsd bettbPsed! S
a portion of an antigen binding protein that contains
am no acid residues (or other noieties) that interact
with an antigen and contribute to the antigen binding
protein's specificity and affinity for the antigen.

For an anti body that specifi dal | y binds to its
antigen, this will include at |east part of at |east
one of its CDR domains. An "epitope" is the portion of
a ol ecul e that is bound by an antigen binding protein
(e 9., by an antl body) An epltope can conprl se

oy o s Y " o - e o
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"GCGR' are used interchangeably. O her nenbers of this
group include receptors for secretin, glucagon-Ilike

w@ewsiosis4{ GLP-1), vasoactive intestinal protei PC/UBR)T7/069096

and growt h hornone rel easing factor. These receptors
have hi ghly honol ogous structural features including a
relatively large extracellular N-term nal domain, and
a series of transnmenbrane, intracellular and
extracel lul ar domains. In one enbodi nent, the antigen
bi ndi ng agents of the present invention may be
sel ected to bind to nenbrane- bound gl ucagon receptors
as expressed on cells, and inhibit or block glucagon
Si
o SR ARG DB HERRA T EREPb Blon b bR o
i nvegresoof weou?a Dtlaiulcystmsmhces t he human gl ucagon
rec ur [ [ g
or dPB0RT i et BARF R BRRRRLAED! ineNonilh. A6 Padk b
aIsm@h1mﬁheoham&ﬂQBMEagomdﬂamepéoomamérmmbén|spembeange

Fur PR @ DB AR RIS 810 G RT HE o6t e

nermfaan@rimwtﬁe gJ.dma)gm@ ddh@eﬁnﬁ’érqéﬁd 28 Rdnitie aanfgurdf aBbut
Lent , gl ucagon receptors of oth

spe1:7é§ otk 'B&PQ*PFEI&"%Q&Q BN e R0 it Vi gfetaa@ha@z,e'

f or3BRVAE HidthRE HeSor@dingl 1H6AIP TS Ihe8E Rirfde ABBOKNO¥A-to
Tabl e 1 presents sequences for human, nouse, and rat.

The':dy fronell aneéhegleadwgorent duepatiorof duigireidhechannel 33 to

'Gdet%'vsfatﬂ%fﬂ% drﬂalﬁ aﬁ‘(ﬁﬁ ﬁ’%&é&m% PegnO[WeseTé’rgbgdlments
ucagon Receptors b Sa

pol tha uuditbaifrthbe@e(nﬁlé@:i [ slhmwtle}argec ﬁmﬂhemd‘rbmﬂbtﬁe land 21 of

4854 1 gt gcagcGee tgccagat aggcagg tagci.gccca
oaghEpgEt AEAIIGEE cadidee i a0 TR daan S5
gt tigsHeficiabbsdatisé ag & digk 8aaCsamad WohWedaed¢ entbahe container
gctc ggtga t ggactt cct gtttga%fag tggaagctct acggt acca
gt geedcd albe raverage eremefdbe ggeite) faleral 3 3is
Ct995&%%9@(ﬁﬁﬁ@ﬁ§QBEQW§&$C%@@%aéngéamk@Qﬁgﬁi&Qﬁanerbnd
cggacacccC cgccaatacc acggccaaca tctcctgeccc ctggtacctg
3012%ct t ggcacc acaaagt gca acaccgcttc gtgttcaaga

gat gagagice |r?9?> [%h%?%rr?b%& rﬁegﬁ%‘r fegh ﬁ%@%%%g wall 24 of
gcagccttgg ¢ gcct cccagtgcca gatgga
gagt@ag:ahtamea@glsb @2gakoggaygtay gaeads @ bg ga.[sabglowgbellartda

o ot el rBftes BR byBE R o s e o
t gcamtgaas Wik gegla shiglyat wedB Cloms abey t@ldttpfr(gﬁdé]ta§ 6tdrggtag
601 ctgaaagcca gctccgtget g tcatugat gggct gct ca

ggaRUNRN PEP PR Ee-gpskat Bateriat s c Maldlind ke iyl 24 of the

CagRAsER s GlcoRpidal S traREE GsHieH vl SIS ESEEThe 4feh of the
gt ggccgegg tgttcatgca atatggcatc gtggccaact actgctggcet

gct etgoridar®2! fyeatastadd angceyaresdly 1§etogekricrajerial 34 in

9CCRE 4o, CFd %Q%Qe&{n‘e%%*af@&?a{é%}‘?a%ﬁ& 6l3% center
gca cggctg ggg gccccce gctg cgtcccc g ggcagt ggtc
90 damag@QOmbgwth@gmgaadgmdddagmgueggnamﬁageammgop|n$de

acaacat g t.t.ct ggt 961 cctqgc tcccegtcett

cct c%%goﬁ?'aﬁtegg%ggth?&of‘%ﬁ?q{ﬁ% ‘ccgcatc 1021

gt t[@90a%A]19C Irh Qﬂkggﬁﬁ@an@ sledfA0i00 athe $9ARERr Q0 ABFASREEHA
ctacqa%tt01081 cg gcca agtccacgct gaccctcatc

cctBy p@@'d@é)@tf@e &@} aigPg §f BeYRada Rrodyeiheferstsealing the
CYIAGHRE S RStEHICRE ARG ATE Sl 8EALT0 ESDMEARRUppRLd & thegac
1201 ctcttcctca gctccttcca gggecctgetg gtggectgtcce
tctactgctt cctcaacaag 1261 gaggtgcagt cggagctgcg
gcggcgttgg caccgcectggc gcctgggcaa agtgctatgg 1321
gaggagcgga acaccagcaa ccacagggcc tcatcttcgc ccggccacgg
ccctcccagc 1381 aaggagctgc agtttgggag gggt ggt ggce
agccaggatt catctgcgga gacccccttg 1441 gctggtggcec
tccctagatt ggctgagagc cccttctgaa ccctgcetggg accccagcta
1501 gggctggact ctggcaccc Human (Honp sapi ens) ami no
acid (SEQ ID NO 2) 477 aa; acceSS|on no. EAM89684 Met

~ ~ ~ ~ ~ ~
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Mouse (Mus nusculus) amno acid (SEQ ID NO 4) 485 aa
accessi on nunber AAH57988 Met Pro Leu Thr @ n Leu H s

wW@y®sMsw@4Hi s Leu Leu Leu Leu Leu Leu Val Leu SeeT/Cym07/069096

Leu Pro Gu Ala Pro Ser Ala G n Val Met Asp Phe Leu
Phe Gu Lys Trp Lys Leu Tyr Ser Asp G n Cys His Hs
Asn Leu Ser Leu Leu Pro Pro Pro Thr Gu Leu Val Cys
Asn Arg Thr Phe Asp Lys Tyr Ser Cys Trp Pro Asp Thr
Pro Pro Asn Thr Thr Ala Asn lie Ser Cys Pro Trp Tyr
Leu Pro Trp Tyr His Lys Val Gn H's Arg Leu Val Phe
Lys Arg Cys Ay ProAsp Gly Gln TrpVaI Arg Gly Pro

Adn Pro Trp Ar a Ser Cys Leu

R in 2. BB S B S i g g

LeLbaBeim Lewev@by tightly dréa thsectorﬁmuerm(h mComauneezmmn ihen

Ar j Thr Ar T Hi ad
no el i §rachtp i S eGP g Yvaliforser o
Val bd:?ﬁétigy mhatdies! pto{i;u::ﬂ_s@l 'Ht&grv@{rgur"l'r}gst&grzaﬁmaMSIIddﬁs
u Ser Val Se r eu. Ser
yhﬁ/é?gnﬁﬁl”% 590%§8%€&Q%Ey %eacoﬂ% m%d""“ilié“tI\t@$ R@%%ﬁ?r
Gysédgnh@ry%@rggg Tyr Cys Trp Leu Leu Val Qu Ay Val
Tyr Leu Tyr Ser Leu Leu Ser Leu Ala Thr Phe Ser Gu
dOQQiM IPhd hpiyariges cqraperppts efdhe opreessysiem of ihe@rgseat a
Pr iny‘&rgloks%ﬁn %él,epr}f@uce'dqrd:r’ﬁ 9 VEFlgtly\é?lma\@rllalél%cIMﬁg %aléeu
G yplgstiss Dr glaspp Irreorn@@mdno It PF thevayerriee e@élm ONh@ Leu

l\-/g:J alhﬁﬁy E%ng %ngﬁr%c}{%&%ﬁ%% ]]:1||esm1iFHalL§Hch as

Tyrplasts. Pheentaig oﬂw At dinentSethe Thntalren, drﬁfarnsiablarldemﬁyo

L P
eu I‘féjmgpg\égh fthS%t %ﬂq"ﬂerl % aggeq,léﬂﬁ?conga?ne\{ﬁ#g&?%ﬁ

Pheanfésrpiad;imba?lde Ihawaﬁmuleﬁembﬂden@tnth@lopntmarlaad bdal may

Al V Leu Tyr Asn Lys Qu Val Gn Al a

& P Basteindihs R Be G Tip an G dy Lys

ﬁl a[00032]G I &hel eﬁﬁbbdlﬁfemt bﬁlhe/idréseaﬁnvgﬁfod-ih% tﬁnyj |§§Iést|c

i s s Hi

&t Bt et san DaPkoRd b o s bagic et igh

a Yn&d&n%@he%ﬁ%o‘?@"sek@ted(ﬂdﬂn FHéfgr&ﬂS cb@istﬂ{g?f%@fyeﬁ@[ene

Leu Pro Ala Asp Ser Pro ttus

nor%)QQFEBM?”%&WﬁUé?%PV@%O'FfSE@WW pglyefggl@@gs, on

no. teM\ﬂhiﬁa?&@zpo‘ryéi ﬁéﬁ&ﬁ&&ﬂhéﬁﬁ@céﬁ!@%g (FRGICAEIR\C

ccagt gcgcg aggagcccag tcctagaccc gcaacct ga

ggaRGHIMEF @6%&6&6@@&@96@@9630 @@b(@“@@ﬁ'dﬁ@@a@fdlqt%s gccagat
t a C

{ ocaT SRl ARF LRCREEPoRIRTRIIE i Re e

at qaarylguitrie. cesgenitit:butatigoesiyegne. aatygoues. tptolyzztgtal,

tt t a

coriy BB PARER AL ARAE, (6RIGE BBRSURARTBGIRRE-

t t clyarestyylene trotyegter gvind estgaqature®ine end polyaca. In a

P S T P e
agt [@gg33]cg A@eg@m@m%@ammdmthe@ gqiptia®and does not

adUREa Droth anyaened LI aata el SRNaY oy

C: atét’mipéb&ﬁ% tImT@@ﬂtfﬂl@%o@ﬁﬁérﬁ§bﬂlgglt@ﬂdgmb%t§c:e of the
atcc t gc accc a ,
acawga@g%ag %ﬁ 8 06*@%9&@@@3 ?%@EF'EFth
721 ctggtcattg attggctgct caagacacgc t at agccaga

agat tggaga tgacctcagt 781 gtgagcgtct ggctcagtga

t ggggcggt g gctggctgca gagtggccac agtgatcatg 841
cagtacggca tcatagccaa ctactgctgg ttgctggtgg agggtgtgta
cctgtacagc 901 ctgctgagca tcd&ccacctt ctcggagaag
agcttcttct ccctctatct gtgcatcggc 961 tggggatctc
ccctgetgtt tgtcatcccc tgggtggtgg tcaagtgtct gtttgagaat
1021 gtccagtgct ggaccagcaa tgacaatatg ggattctggt

ggat cctgcg tatccct gta 1081 ctcctggcca tact gat caa

a2 4 oL oa oa 4 o2 s oa . " e . o A A A
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Pro Gn Ala Pro Ser Ala G n Val Met Asp Phe Leu Phe
Gu Lys Tip Lys Leu Tyr Ay Asp An Cys Hs H's Asn

whews8srwibeu Leu Pro Pro Pro Thr Gu Leu Val (@GI/BSMW07/069096

Arg Thr Phe Asp Lys Tyr Ser Cys Trp Pro AspThr Pro Al a
Asn Thr Thr Ala Asn He Ser Cys Pro Trp Tyr Leu Pro Trp
Hs Hs LysvVal Gn H's Arg Phe Val Phe Lys Arg Cys Gy
Pro Asp Gy @n Trp Val Arg Ay ProArg Gy @n Pro Trp
Arg Asp Ala Ser Gn Cys Gn Met Asp Gy Gu GQu Leu

Gu Vald@n Lys Gu Val Ala Lys Met Tyr Ser Ser Phe Gn
Val Met Tyr Thr Val Gy Tyr SerlLeu Ser Leu Gy Ala Leu
Leu Leu Ala Leu Ala He Leu Ay Ay lie Ser Lys Leu His

Va8 o o pRaorS il FERlE MRl Lo

Ar gerflfhmdlmegtSTthe tsed a@nrbelyrovidied @Gith tawperdpgicating Beans/al

A o ot eet getehaBe it dod Biaddf A abiEnatld e

QIsaIOngalt:waeteud \mt;er(dswf@pwatcﬁw any mwaedly idrgedisg rta’e:bet

Leumigts ooty  Ratied pluibtts Lo aPRo g e EastEh

He mokledrp Val Val Val Arg Cys Leu Phe Gu Asn He Gn

o 0B i 5 PribRairiail okl NPl e Sk ie Pt Bes e

Phepetﬂﬁcwérgerhlgodvfabnﬁtr% &gUlshﬁéUé/ﬁid)m@téinlb¥§sﬂe@U (Bﬂitﬂ)néllyﬂ
Arg Gu Met His Hi s Tyr LéntPheAr Leu
L

Lysthgéjl‘Skﬂ"f’ln q_ee‘i?n‘t*ﬂlg'q_ellﬁ‘ tp{@ apRpdiragNt B dig qyahav}qlascqgt@l
Val pdﬁﬁor?@tﬁﬁﬁb@tlﬂ@(m\t@{o B—J‘Hra%tppaqlétly*“lh\ﬁa@' @o@w@ oﬁ;sry mbith

Leu Phe Al a Leu Phe Asp Leu Phe Le

Seroflih% ceptaings yﬂhﬁlé mq@aswe V‘Nlhﬁ‘ malcon@mergﬁ( legs thaprie
Le%ﬁ%rébﬁts@é‘th@%’on@ﬂb@?ﬁe @eﬁeéti%H oAH (’%r@rag)&tlgﬁ Bf the
H s Lys Val Leu An Gu u Ar

a ydlsmprOS@ESAs\msqu mdLOﬁﬂoﬂ'hfthBlﬁ%lSSmCGNfa tRr@met® geadl n

g Yo g§'5]g En %r}p()al@eéfhbé él]%' t@ Bo@msﬁ)fyt %ﬁ%YaﬁeMtan
Leucdprige @xthcheLbI@Wanc@eﬂ Sud cdr cormbriselatyi sgmablla ptmhtlng

P OIS yg (A BRCTne LBpleP 3G T bo LPURVLEBBARLAL B
fr a@wt&dsto raogivéd tuycatespyading &8o-pi@ot iclosdie systesn.n i arand

antib mntqﬁg that s eci.fi calﬁ bindet{ﬁ)tdhe ¢
hun%l”ﬂ u&‘a{q PE" r,nayp MBAR® Bifodi RENE HEURE T Sen
bi nele Rgn iRl endy G(ﬁnpﬁlsbmﬂ@ﬁsﬁbb@é)ﬁn iffahi gesabibottiendrhe
r ot ns I n rdance with the present.inve

P mal e IR b Aot ol e b Ras Ta rREL Ul

bi nInétHeltfodurirBNthe | pAekH® MvERESE @bpRétitol tAB bbitle, the
gl ucagon si alllng t hrough the gl ucagon receptor. In

oneSYerRB Al stefilizgd Iotgﬁ‘ev”ﬁisﬁé’r‘lﬁesﬁ% ant i genbi ndi ng
pr 0[‘0@0316]' S |ﬁﬁe BMtRNis L§SSror bBw%r?ﬁﬁl@ ﬁ[lm%ﬁ Fﬂﬁgést rﬁllﬂ%r infant

antigen bi ndi n protelnsseC| I cal

gl dernda. thedwieomay bafilled an%tww ofrt e Smﬁamerﬁﬁiaﬁw with a

t heﬁ.éﬂ@“%@ b%h@'c?ﬂ‘tt?é” treeﬁérﬁ&rﬁe% ot &k ﬁtﬁpl'e%fdoﬂ%uﬁérwd

gl ucose in ani mal node or 1 nproving

cl e@cant:@tt(etmpléeamm@}ceu Hihanontalnened@bbsunersyetem can then
%E%Pﬁ:’ {gen binding proteins are human

ant| I'es f?‘%@?”?gée@:. fically bind the glucagon

r ecl@podr], a'ﬁmb a:ln$urb|st/stengmfahd> pregehhineergiontifisuitdbleciagon

recept.or.., n anot her e ant i ae bi ,nd

or doBRe D ARTESETuaah BE b abOTyadyeb phy Bfifion
to the human gl ucagon receptor, inhibit signalling

t hrough the gl ucagon receptor, and are capable of

| owering blood glucose or inproving glucose cl earance
(tol erance) in aninal nDdeIs In one enbodi nent, the
antigen binding protein (e.qg: 10 ant i body) conpri ses
sequences that each independently differ by 5, 4, 3,
2, 1, or 0 single amno acid additions, substitutions,
and/ or deletions froma CDR sequence of Al-A23 in
Table 2 belom1 As used hereln a CDR sequence that
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about 2:1 to 1: 1 . Wien the disk is inserted into the
band, the annular |ip of the band extends inwardly

wheyssbetihe rai sed peri pheral bead of the di skpemudsiva®069096

a hook portion that engages the top and inside edge of
the rai sed peripheral bead. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0006] For a nore conpl ete understandi ng of
the present invention, reference is now made to the
foll owi ng descriptions taken in conjunction with the
acconpanyi ng drawi ngs. [0007] Figure 1 illustrates a
cross-sectional view of a closure systemof an
enbodlnent of the present invention in which the band

e R T R

F! gange 2f fdod asdrevesgarapphicaiigas.cust asmicksdsrotucs.al

Vi €

or s FRVENERER TR e R 4RYEER, ndifGint

t hefodnslks.and cont ai ner | and but not tightened onto the

an 098880 41 b IF bouBBimerts i Yok el bend sl il

of (ﬁff@ﬂeﬂsctﬂ@rssmmcﬁ/mgotﬁefebmeﬂd&§61€the prcm(@ﬂbacﬂ@geﬂ whi ch

dis h the S ont ai ner | d
b A ohalg{RE A 2t bBRe Ry BiRdUcRsDd amdraedhal
thltﬁe?ﬁ@@demed @xe@ﬂahewalqnu%@‘ésof the | and,
channel and portion of the band are |IIustrated

[ 0OOBFOIF M actardnops SHathndais dog iaighr ebing wilhout
Cr ORSIABA 4iPDAery IR OioRS, g SIRaN: Rbiiciehesur e
syst em of pr esent 1 nvention in band is
t [ ngﬁéﬁ?féat'Qﬂﬁ textsh ECRArSk MEAUSE LR, @TQ@WQS&hGOKS drteingy

RS Ahal dtilos MR AE RS ) GRS e Helgbyl fibrporatag

EVBODIefERTS ind0his sjecifiesatinreindeeinentireli¢d tollee axigat that they
det gil di: j '
ror e SohfsRE AT HAEABBeShelelE B ARbn M o'

exanetﬂrene% i‘mremusjmdertded\mgrekyfto sxpinmETaeitiosn asdertidrs made by
¢ (iR PEBor S b s iS BieRleuhotary R e e

varprmmelrtmmpﬂlcaras rexzasveaing rigat ioaghatirsgecthn deeunsmgland n
t he Fesent inve tIOE%MAthout departing fromthe scope

or RESHngRCeR the QA GIRENaEs  For i nstance, features

i | 1 [09b46Yt edhese €68 GfHebﬁd)dﬁﬁ:a@@’staerva@ieﬂoWHe TﬂSBé’!;*ent
can be used on anot her enbodi ment

f ur PHEIHIOB BRI FrBfRClIC§ RO oPe @ﬁaréimarx S‘F %'ri tﬂ? é‘ﬁtd%h?%at

t hegdypiRforh rtWeeékSlhtoéhocéﬁéﬁé%f fHechte SEHIidVeRBOM, ASicRRnore
variations as conme wWth the scope of the appended

c| aRarscuarly sai&erth iadhe @BIP@N%’ C'@f"ﬁeﬂn aefliten 4t shoalkhke es
anARRAGGLE 1k b fR06ARE %n?de&ﬂBbdm\eﬁfsemg;b B &R Aandbd
or are obvious fromt oW n
destkath it whele orin part.t burtteermes ﬁb@&%@f %@n@rryeskdkm dredant ailly
Skl r

csthrreats Rhe ta1Bhohy Bl RER S B B5pSFb ARG oy, an i
i ntreﬁdedn@@l toi limiit tha gnvendon so &dther deparibed lrmfsuafh@pended
pre [ [
P ol THEERIbAC e 4l 0P UEHE SEBEHEY AP D ot
surbelimitesd tohtbe (dpeenpmgn of thehrefemet aiersdonsacthtaised therein.
configured to acconmopdate a closure. For exanple, a
finish is shown as 22 in the Figures. [00014] As used
herein, the term"land" nmeans the lip portion of the
finish which makes contact with the gasket material of
the disk and fornms a seal. For exanple, a land is
shown as 2 1 in the Figures. %00015] The term"skirt"
refers to the vertical wall t he band, extending
downwardly fromthe top portion of the band. For
exanple, a skirt is shown as 14 in the Figures.
[00016] The ternms "rai sed peripheral bead" refer to a
ralsed r|ng around the C|rcunference of the di sk. For
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system at angles B and C, respectively, which can
correspond generally to the angle A of the container
wo a00d/03dem0 an enbodi nent of the invention, the PONUSI0E069096
land 2 1, disk channel 33 and top portion 12 each
sl ope downwardly, toward the outside of the container,
at an angle of about 5. [00023] In sone commercially
avai |l abl e containers, the |land area has a downwardly
Sl%&£@&é§££g§@ﬁ%%§§OUt 15. In contrast, a nearly flat
I a , ‘about 1 and 10, all ows thorough
cover aget.of nhogrs kpdtemadodipriding34 over the contai ner
land 2 1 as the disk 30 is tighteped onto the
cont ai ner 20, Add? EPURRRT having afiRsh:ang) ia6f [qomiedpidre

and bandogsef theSpRAdwhidei the angl e of the container
| and, the seal area is further nmaxim zed. [00024] In

order to create the pdPepeisr well ghieding. iysébelgnttae fasd,
| and, the con§abmesl: a4 can be extrusion nol ded and
renoved fromthe rotation wheel, wth excess plastic
remai ni ng on the fi)ni $he &nd:slensis|downmasdipepwardihe oaitside
then be re”DVo?%egéérﬂ&nér, 'Za%ﬁtah@% Jf Bbfui el 486t 1°THIR 10°;
ngl e e at 5

kni fe bl ade can be set at any , tor exanpl

bel ow fl at sunf acebamhedapied éo be rieivelamts thedinighesf thére
contain - [ I Thj es an
angl o whar E el peul top oBEnng el SnbAqFAReS, 2
sl i ght | yextenglimgrinwvaaity frére theitopi meti@dgedof t he cont ai ner

| and. The neayl I | .an ace \Y;
ot buci on 8t 1 aR 2ERRRARREE PLAE o AERA el and
cont ai nehe tamtdingr thnd;Tthe dikstavanyda kxsedl mriphbel bead, the
manuf act ured.t o ovi.de, corresponding angl es. [ 00025
et e R L P B ROl PllshAtha  dbRmuaTly
has a t dpaegtiedre@ apieRicagtalid a haskehhitafdhathoreint , t he
annul ar |i§@13 defi nes, a eriagera eg%e 7 of a tqﬁ
openi ng 18 The diksk 300 G0 4G Wisth PE0e,rbeaRg! 1p thegwidth

i nserted betvweeie tditaibandnd & iafike tMRe@PabautTel td fNdard
1. It can be received into the band 11 just below the

i nwar dl y ext endi ng‘)anﬁ’meé‘rthﬁi%kl'%r?ﬂe' _ dntgdheiband. thee
di sk 30 can b@nlRk b 8Pihe pERdaRtéhdWihparalyidtgoR@Re rhiked
Simlarly, the band 11 can be rotatable while the disk
30 can be fhderighenal heatkofdhe disklanddaga hapk Rpslianethat
material 34 [ :

is tightened o ?§&$ﬂ§t§§%P2?ﬂ%¥;% fe¥ﬁ§@g%§§j@%mmekﬁ
provi des a sd®adfor the container 20 (shown in Figure

4). [000x6 Lal = L 33
"L desi ot 1 heFara s B A FrAbARlRg ey,

c ondainveardi@0towland the aiiddel piietcontdirergaisiceangimbeabait 534
can be astisol ., Plastisol .i.s. a. ligui j r ,
resins ard prrﬁgtc{ogprlzeegc')’sskeﬁﬁg{ (Ellg'g?;b ﬁ%ﬂeﬁ tﬁ%%\%ﬁ”ﬁ%g'dth

appdfitcatharmebdfo theatidthlof teencetdioeli leedis afout he&8prr.esent

i nvention, a_plastisol-lined disk fornms an airtight
ot st TR SRl ttiad O et { o B et Bl are
of loxatgeonalie otileesurtauet @nharamisis. [ 00027] I n sone

enmbodi ment s the i nvention, when the disk 30 is
Coor t ocbi nt ANE FIOSHER RSB Of HEMARUSIEN § SRR SXSTO8 he
bangbwiilv Ryl Gras tHetwp pehione wansaidie rai sed bead 32 of
the disk 30 and has a hook Eortlon 15 t hat en%ages t he

top and §-nsi dBe SgEreIYstara obelain 8owhergingnnuaathrepds ace
SYShEsTBd oASnidI8uRBAof Belsicaht ened onto the cont ai ner

| and, the down force caused by the application torque
pulls to the outside of the disk insert. In the
present invention, however, as the band 11 is

ti ghtened onto the container land 2 1, the hook
portion 15 of the lip 13 applies force dowwardly on
the top and i nner edge of tibe bead 32, thereby
creating an equal downward force on the top, outer and
i nner surface of the land 2 1 of the container. The
contai ner land can then create a channel in the gasket

. r = g, .



[00033] A plastic band offers advantages in that a
pl asti ¢ band does not rust or corrode and can be

wo ems®sben@ny tinmes w thout any deteriorati on OPCT/S2007/069096
appearance. In certain enbodi nents of the band, the
outside of the skirt may have a plurality of vertica
ribs or other gripping nmechani snsdesigned to aid in
t he grasping and turning of the band. In other
enbodi he band c b ided wth t er
i cat ihg. raBRSloSaesyS iR Ofghinh iy Uierelikatdeasl AR eprigr
andhedd i8 geskehdor b @piparfdaliiend bagl.al ong its | ower

end, a seriesg of u mardl and | nwar _projectin
ratchet &i ngi_P ’Eea%@t fgam f C‘M'i‘%i)ré'nethﬁé'apﬁ@ Of the

t heropaetiomeof tRebarit S16pPHVIMN SR, tdviPOdH odtsidabf ’ihe band,

enbodi nent of the invention, the disk is netal
pardtaAngle eRfRSPPREAY fo iheearwle,ﬂf the 13fgkle from st ai nl ess
steel . Qptiongb chbsuﬁé“@ys@éns lof Giaitn BewREErT thb%hgnnél BiobBs S
enbodi ment, the disk can have a central portion
suf¢QVmVé’crEﬂ|IYyt0Waéddh@l qutside pbthgroand. plean angdle gorrespapding to
' F‘ttﬁe‘a'ﬂg\socﬁ%b [FRHERde hP@er%u%Bto@'t p MR I PDERBUT ©
within e contalner is |ess e pressure outside
t he contw.nefrhemeuwecﬁﬂtmmbrwr@remh@ gasket alatesiel t i on
of [ .0vi des a visual indication of the
eX|%£@ﬁ%§§ Fgggﬁernetic seal. [00035] In certain
enbodi nents, the container of the present invention
can be extrusion bl ow nol ded and can conprise any
suitable plastic material known in the art. The
cont ai ner can be of any size and shoul d be adapted to
recei ve the correspondi ng two-piece closure system 1In
an enbodi nent, the container may conprise a jar. In
sone enbodi nents, the container nay conprise a bottle,
such as an infant or baby bottle. The bottle nmay be
filled with cow s mlk, human breast m |k or infant
formula. Once the closure of the present invention is
applied to the bottle, the systemnay be sterilized or
ot herwi se processed. [00036] If the bottle is used for
cow s mlk, human breast mlk or infant fornula, the
bottle may be filled and the disk of the system
replaced with a nipple. The band can then be tightened
onto the nipple and container, securing the nipple in
pl ace. The container and cl osure system can then be
used to feed an infant. [00037] The cl osure system of
the present invention is suitable for nultiple filling
processes, including hot fill, cold fill, dry seal,
pasteuri zationand retort. The closure can be produced
in a variety of sizes for a wide range of food and
beverage applications, such as pickled products,
sauces, jans, jellies, nuts, juices, mlk-based
beverages, and infant fornulas. [00038] In certain
enbodi nents, the disk and band may be nade of
different colors inproving the esthetics of the
product package. Additionally, the disk and/ or band
may be produced in a manner so that they can be

| abel ed for conmercial purposes. [00039] Al

references cited in this specification, including
without Iimtation, all papers, publications, patents,
pat ent applications, presentations, texts, reports,
manuscri pts, brochures, books, internet postings,
journal articles, periodicals, and the like, are
hereby i ncorporated by reference into this
specification in their entireties to the extent that
they are consistent with the disclosures herein. The
di scussion of the referencas herein is intended nerely
to sumari ze the assertions nade by their authors and
no adm ssion is made that any reference constitutes
prior art. Appllcants reserve t he rlght to challenge
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