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WD 2008/ 036341 PCT/ US2007/ 020349 COVPCSI TI ONS AND

METHODS RELATI NG TO GLUCAGON RECEPTOR ANTI BODI ES
WOREORBEINSEE TO RELATED APPLI CATIONS 5 Thi s appl PCHUBIINT/020349

clains benefit of U S. Provisional Application Ser.

NOMPQYSIHIORS AND METHODSRBEATENGEO S, UCROON RECEM SR

Provi sional Application Ser. No. 60/968,9//, Ti1led

August 30, 2007, the erﬁﬂlg—(w—]@él osure of V\,hl chis

relied upon and incorporated by reference herein.

FI ELD OF THE INVEI\ITI(]\I 10 The f| eI d of thls i nvention

rel ates to c8¢¥ 54O REL ICA NS t o

gl ugagae ldé 915 be’:hen mﬂsers &AQWNQ Q&r. NoFe0/846,202,
Bpl i 1 ovi =t At n r

am no

ﬁl‘?ﬁiro&,ség@é‘ﬂerfzp&?pg’t%d Hr%#’rmﬂqn?ﬂ Anpkicayam Seredei 60/968.9%, filed

AughB@ 2067 ki &Mre%%kiosﬁpgmﬁlé]ﬁs ?e)fl@& @Etﬁ'aﬂ@m@grp%fm 9{/ Pd3€nce
convertase 2 (Furuta et al . Biol

hergipi 97- 27202 (2001)). Dur i ng fastl ng, 4l ucagon

secretion increasgggj d““““ﬁﬁ%ﬁﬂoﬁ' l'ing glucose
| evel s. I ncreased™grucagon secrettron stinulates

gl udds Belg pbdisdnyeatiorylatep WP%@OHH ephméthods related to glucagon
rec@pt¥CAUERRAsysi s and gl uconeogenesis. Thus gl ucagon
count er bal ances the effects of insulin in nmaintaining
normal | evels of glucose in animals. 20 The gl ucagon
receptor (GCGRy JERB t in subfamly
(fanily B) of Ckak %F?@M%@ (GCGR). The
gl uéderegorrige dHamino agid perawoerpnacassed frogxisrpeefemulinithe panéreatic
[ t d
alplhj}l]ye?lﬁ by M@,’pgmfi# )%ge?%fé]na&ﬁ oshlar o(ﬁ cgnvghgﬁggﬁr&oneg%tgaﬁ éJs IBE(Q
Chathe274c7 19&2729@ @01)h @ughwfaaglg;glucag@meme@om mcredses ih respumse
R f se an
to BB E T bR rRfehdel b pe A i U EL AR Motistioney
pramuting bepatic Qﬁcogmml)essanm gluadeggenson & hmimaagmymt%alances the
C ho ar box ase (PEPCK),
eff%crl?su(%:f?rgsse T%?%%mng mﬁy{e%e f?%ﬂ%sf% Bnalnand
gI udbe gluGegph m@m(@@GRQ (5-a6ndfateegf the detretndslibfandly,(family B) of

|
o S5 B R Y B TR RO e
thetlivart, wherg Irteeguﬂmsalepayb gh:lag;e outpety@idsheskidhel aeftecaig its role in

d ' .
S BERTER e P MRS DA S Te et
of a:ienyl chtlasEnnd phohﬁ}dmﬂﬁﬁﬂ ttﬂ:QBer]:ﬂ}Ec}(sllgsZQl)e}ltly reaulgen inﬁ@ased
nm

1 f t
exssiop S PREESHHE FERER g b6 B Ul egne S hragag
(PEREIK)j ﬂnmutoeglmaﬁ@hbsphnmwmse E)f fricihicsee-6- pl&)aphmeé &-6Phse).

type 2 di abetes resent vention a dre this
i 4o 355 A B g R £ QRN A THBE ROOFDy
syrithagat i ng type 2 diabetes and rel ated diseases. 35 1

| VBRI EERE A RBE ae] opon o Aol tression of

pogiprandiall @icon s&edtiah &dmﬂﬂltd tg diabdlic radmmtgon@ l’rﬂ{uﬂiaﬁs (Muller et al ,N
npri sing

[ ht chain
eng SRAARL WaF L 080 AretinediaatirotisHen aimgonmay peong
methio@ bf cdﬁh&lllﬂg LARGw &g bRIDE gluE(hsgt Tg’ddré {s@rcﬁntbﬁdln@ Qeddb Brobfaan
an n acCl a IT1O

a2y 1ot al Sotfth ee g‘
e BS Fraf B Rs Y Pa A P‘Eﬁtesd hePrESsASINYSnHoR addresses thismead bt e
proSRim@Gloed chhpu¥itioR€and methods for treating type 2 diabetes and related diseases.
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group consisting of the light chain CDR3 sequences of

L1-L23, SEQ ID NCs: 72; 74, 76, 78, 80, 83, 85, 87,
wW@20080363403, 95, 97, 100; ii. L Q X21 N S X22 RCT/U32007/020349

(SEQID NO 208), iii. QA WD S X23 TV X24 (SEQID

NO 209); and b. seMMARY cHEHENRERTRRAIUENCE

conprising a_ & sequence selected fromthe group

condh €4€agefehfhe Hresent AVERIOMPIQVESS an iephriad aigenobipding pratein
copridirf éithdrd ab¥1igh® iR €DRD é’d?nﬁsﬁ:@ta @équ@rfce SQtttedainh e Bfolf

addi tions, substitutions, and/or deletions froma

corsfshng afe by A dightehaip CORBseaUERS that Riklersiby mp mosmibimsa fofayofshree
am‘ir{%eacﬁ%a&)ior%hﬁbght&;% 2BPHULRESS Rm a EHR ueéggléc@dmm the
16 9, 171, 173, 175, 177, 179, 3, 185,
grO}}B von%% offbelhght qBm COR%sequanpes of §9-L23 SEQEID@QS >12574x2(7, 78,
8083084, 8’9— 81)' ﬁ L£] >§3897X?&) Y LY Q@( Xﬁ% X VL)(TSé@d 1B NE 208?119h(8 A

T, or - c. the
W Brakn TCDP@ @&ﬁu@%@ ) @@F} b Bﬁlemd‘hm EDR awetmrawmpm
seq%@x%é %Q &‘ecpt{'on( 91% gr Wg @{){Elsﬁmg)éz} a h%a cmuﬁ Eﬂﬁfé@ Jeﬁ&tltﬁag Qiffers
or a ut am ne asp araln
by an n@@ghfrrt aiptal @fefgmrdtueno agrd addmymsosqbsteutroes,uad@(er de}@gns fsonaan
Clﬁ@%@@géeﬁglegt@@fr %e%rr l% cﬁx%l'iétlﬂ of thié ﬁ%ﬂfchai%(él)k? segﬂences of

I sol euci ne resi resi
Hll-lﬂ'lcﬁi SEQARNQ@UES, 187, gll6&,tlé'hnlt7é ¥7ési7dul9, i, BB3pi8s, 187189, 191,
193, %s 3@? 195<%§ Ei an &gﬁecfyei 9<“eYY3GxtJ15 gg%mo

ﬁe resi or®a%rol i n& 1 esi

210§2fi Xs CaGtG EDl Yﬁll @@Qr@ﬁﬂ@l U 1por @ tEOlghthosilGiﬂUmsuedwmf (a)
am?% héa?/g ?ﬁhui;‘g@ﬁg g%]lugn%F og(% 1.d uheerel? >{‘ ! lf]élta 'rrllésh@g% Feel héj %géélutamme
resalut: )Xzosmn espargind twidug ah aspmrtadc rwdmee s dymsine reszdne X, is an
asp%fc'a?wg ge%idﬁg o{ a:sgélrlge r%$ldl58§ Q, 1s|, erc’n 19 lelzeug}éce: :;]egm }n[é grlsa d\ﬁlgm% r651due Xysis a
lysiretrd:sldun,l argéutam:ﬂsredldeq or/mlﬁ‘okmerres@edxﬂnlstangmrtbue m;hdug a

rotein bi nds
Rl e S e o Sl O Xt B3P e
tyrpmr&tremduef X, tienrasgaeappicirestine arhistiding cesiine,dn asparjate residue, or a

P s Rners kb n Eo S eate PR rf%%leg?&ﬁ aFpafighne residue
X;£i0 A $dusihé regidod or ai metﬂoﬂuh@ﬂéhdt&hﬁh s ﬂ@g{lmd Bdduedir b h2thsonine
.th no .ac i fions

resdiporieten 1 B At RIHIE Higr B Sregga DS BRRmeLEras,
rec@;ﬁtoﬂ,l L23 SEQ I D NGs: 10, 12,

6, 20, 22,24, 26, 28, 30, 32 34 36, 38.and 41;

& P goter spech s S Eieaing gtels frther pprorsises 1 oA -
sequbricc sB’eo@edSr(@(Aab giRRupNcdasistingaf( SeEQER chith Z@k)l secﬂﬁﬁ’ce sé]&ctecﬁrom

L.GD X1l s
theGaUprS Gy H9E e ai(g*& G E OB LS e mos@ henhigf amino acids
addifi@his BuBtittiofd, AhtFor@elefors Q‘ll’ohi’heC]DRB!sdéU@ce B@LII §23a BEQ ID NOs: 10,

t e e 0 al ani ne resi
12,97 B A8 2Bl Hidtcrt i Fhcigads 2t BoAls i XS L4 A% X,D G T
Y T BUE{SEE) ID2$O 106); §if. REA smbxmi N'WK;GQSE@&D foe20f6antis a
é%%ne residue or an_al anine resid . a light chain

Kk Gl & B e & (ST B O 299 oheraire Xgﬂ%ﬁfﬁ“’é“dﬁ% W Adg of

threonlme résidue Ohtis ShapifinCkISAué B sedid e 8, RYis B adpiridle rebiB@ or an
two am nQ a;@%{addltlons substitutions, and/or

alagigg EpidEh K PSREHCHCCEHYIC SR ASPRERICATSIque- X JS penaRrssidisenal

phé?l%lahﬁg Qi 30 3dDvalihe@sidRESR ah Qa“@resﬂgb b4l ghﬂ&laln&gDRZ
52, 54, 56, 58, 60, 62, 64, 66, 68 70; :

squeq_ce ;@ecgd(fggth gowomy@g})g of ; ahd lllghti chalQCWGhat prrsybypqo more

tha® t>izhind BLidNGAditRAAS JsubsWRBER] shdX? déiSticas Shila DR e Genbddtg 1-
or a glutamate residue, X10 is a serine residue or a .
threonine residue, X, 1 is a threonine residue, or a
serine residue; c. a heavy chain CDRI sequence
selected from 5 the group xonsisting of: i. a heavy
chain CDRI that differs by no nore than two am no acid
addi ti ons, substitutions, and/or deletions froma CDR
sequence of H1- H23, SEQ I D NGs: 102, 104 106 108

A A A A A N A A - A A — A A ™ A NN Ol A NS
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aspartate residue; and d. a heavy chain CDR2 sel ected
fromthe group consisting of: i. a heavy 10 sequence

wo ba@s/osi3fif ers by no nore than three am no aci dPCT/US2007/020349
addi tions, substitutions, and /or deletions froma

L23%ﬁ5§ﬂ§ﬁ%edfgﬁs ak 15'3?%52"% 8568%?60 2 N 66, 224md }107161, ﬁl’gss L Xy
S(SEQﬂDN@@O“)lS@1“1@?(10)115§RR§]§QEQ3;’3§%%05 Y’% o1 W Xx13
X 1Pa ?utal%n?é]réslcﬁe%r J giftamale révidde X Gis(aSEdel r&ld\@ or Qﬂﬁéo;mna netidue,

I1r. X161 S X17D G S X18K Y X19X2g B&X g El(%t cHr
X1 i@ thiegrme resifiss & apenacaeyidueac. 8RR PRSP sequgnee seiceted rom

| Ralt}i P&ifidB by 86 indkeahanaivoa id
oINS, §5454 S IBILO g ekt
adda@psas@gmtn@onseasm/au@eletm&tfr@@a l8ePERsG g‘é s?%%ZSB’PS
102910‘4t ARt 'iﬁshféu?ls Xiﬁ 1'1§ 180 ¥l 12065, S Ko I{SEYID NO:
hi né rési due; a valine residue or

203pwwbergin X, dgd snenfrresﬁm a ﬂxqorlmege%dum X1 Eleing @é‘ﬁk‘ﬂg aMan
aspar?épearr{ @{ éanrd%sﬁ géﬁgy ciin GDRY YIQHRInT RS gﬂb’&eonéﬁt&gl oF: iddtheavy

an aspar agl ne. residu
seqil’ﬁnsd: thati dififers sicdmere than 9hreq amipo 30jd asiditiems, P@@V%@S %‘f‘ /o

de]esflggs t%;gm E%Ejdamg%ureé%% ?;I_gﬂagt@m @)l BRIl thee 123 11, Bl tiqe

i'gen bindin rotein
1365 pas; 140, ¢4d, 145, B# T 49,1161 tlﬁé 1ﬁ§m‘gﬁ @Pd&ég@gl %aé‘eﬁtzéﬁ’v Xi3thG
S )@g{rgr\? 5&8 D §‘§/Fi§6t(SEé'?ﬁ %t Sd iRy §‘ﬁ”W@‘S€x DK Y X5 Xz0D

ri Ses ‘an ani'no-aci uence sel ected fromthe
S vgi MEQGDSN&HIOVDQ whéreing !a als¢ripigtresidugi amhemlar&@q%%ea valine

hat differ I 6 fSidue. X
res‘g‘(ﬁ PP T gemat r%SYC%u %&ﬂ% 0 ﬁ%"’g‘%?g‘}(&é g{q#?rg%s from a 14(1:%%3
aspSI@gueﬂ:GldueJcﬁr aLg]utarhaZ&es@EQXllsljs Aigdine 1e9idue or an plgning 9351dmg X618

a vﬁ}nﬁ Fgst %grA' w%%@%ﬁ%e r%g) du 78 8 el ?41%1 ?ﬂﬁg ?s?du@% aér]artalke resflue, or a

sequ ers no nore
tyrésitResiue, Jagisna agaitate eadrdwt ian Bspae gibe tesidug, pomhIStl(hﬁ?dF%Ciue Xio

s agosiyb e, S riptec s SpaDECy flincrdadegir  prhe bl
whéaefh s£id; antﬁlgﬁn dinding iptoteiin memﬁmd irgle q:ubnbtenanmatcagﬁnfrﬂ@latgr by
no r an ! .a Cl
o et figahes R A i ar A48 b e iR} ddd e B

seléo@d"ﬂ@n thé group donsiéing of B a. A8iht 8Bin GEMR1 ®m1en8®thatgilffer9® no more

heavy ahhn .3
thap %? aralln? F(‘ég%a]agg}lo% S?Pﬁ?‘g“%“ﬁ aarr]xg/]érn %eleélr%gsnt(%)%!a Cgﬁq gg{l\%&e of L1-
L5 K IT¥ NO:Q0, 12204)/165 18, HERRBDHOTG, 28,50 12, TR, Bandiéhdea bght

102, 104, 106..10
chq_q_?DRi fgque%éhat gl\%rs fz fo ’mé>re tgéq,]cgle afnmgh gld r?&éé?& Js%bgtltaé%rg 5
and/bradeledibd fréhe DRI Wequacecof T dI23] SEQ H:anm o43a4:5 ds, 50, 52 54, 56,

addi ti ons ub i tuti ar deI S LS
55 R e A o1: ek B rgRaTRd oy Sty T G an
twé 88ino 11313 addli%s, shBHitutibns] andlet@elefighs ,froiiﬁSCDE.&?equ&ld@gf 1115I123

SO NOERG oty e R s FE0L B BREiPeo Al kv

Cm $2Buchbd Hatdkekird byOkbSmors Ufas bhd ditih@msd additidhsubdialtion, apd/er

froma CDR3 sequence_of Hil- I
detpigy oy § COR 3edupe of b 234 580 T 3D Yiga 04, B 10 ous, 11,
1 1-’%%%81}%2 gacr)l%i /]lgg 6:3%863 c%m\'?)ﬁﬂ&ﬁﬁ&%ﬁdﬂdlffers by no more than two
an
srna RS Ao, SIS PR AGE AP IR H1-H23, SEQ
m@h@ﬁg@ﬁzé q8geNBe132, 138, 136 138} 1ae[ 1435 PIBCL47, t49€lils¢)$3aui§d 157,

bi ndi proteln (0] ri se n am e
1580164 ngd&} sraBntt zhlg:agfp ‘8\9‘[5‘ (ﬁ%@sqeg\eqnﬁegth%fd fgeéssbyqnq m(érﬁ %han three
anfhdh £daftbns @&Bdﬁtﬂﬁ&lstdﬁaﬁor diétfons Sohy Omsmequen& dof HAFH23N8EQ

am no aci d addit subst 0 d

IOr NG 65,6 S0 betael 3¢ a0t Tiael RS 1610164 195, 197
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
and 41; b. a light chain @DR2 sequence of L1-L23, SEQ
I D NOs: 43, 45, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, and 70; c. a light chain CDR3 sequence that
dlffers by no nore than one an1no acid addltlon

1 a4 " 4 4" I L o Pg——. o - Y
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ID NCs: 102, 104, 106, 108, 111, 113, 115, 117, 118,

120, and 122; e. a heavy chain CDR2 sequence t hat
walrdoBeses4by no nore than one amino acid additiBe/US2007/020349

substitution, and /or deletions froma CDR2 sequence

an@ {50 UG tne3ch Bt proh it epch ARally s 0 hyrkeHieluchBdh

rech‘?r 159, 161, and 163; and f. a heavy chain CDR3 15
sequeRaRththRpect ifefiiRedndie Elﬁ ch ﬁ\‘rfkeg %ﬁpanﬂ ) D94 @Ghece

addi tions, substitutions, el et ons rom
selegtyddrosn the graue cerpisting ¢ 3, a l@tham GRR seqemce m@ﬁnffexs@y no more

thailx&le anané” a&Z §ddltlo]17&bst&t7t%n mﬁ. d&&% ﬁ%ﬁ@a c61§17 gc of1E23,

erein the ant |gen

SEQrIBtT‘é(P% @décl“’f |1@al|843,9 2)3 A6t 28, BhE2Hdndm 38 auédgolm a hght chain
COROGERIREe of L1123 44 daﬁfﬁo'g‘%l@%t 48 1505 29'56“5%0' %E‘ l%'ég@ségs

qE)rotel n conprises an am no’ aéid seqUerice
ang Ty & leht @wm@%?omu@w they difffers by nceméri ghan omhamno @DRAddition,

SRR oG TR el L St o 03,

80, &3g$1'5t 8¢8I N, QfDRS 97S€Iq1l1@ﬁ,0babéavk¢hd_IQGDRSﬁQutlﬁe dHE1 HZZ SEQ
. 15, 8 95,. 97
0 1219800 3 1oy 88y BB 530 8o

seqNiEse t}de]iffem 25 no m@&: th&ﬁ@lp ath8® acid 3ddition] SubstithBd, arlkld6r deletions

oo gl SEb IS 3054 50t T 3 e

14Qi|1#3 dis 14y, 14D, lr‘J'lb,rlé31 Ban1sane9amtlnandd63;dind dicd idaoynchain CDR3
and r deletions fr.oma . Sequence

seiepl e B PR Bl 5 aine 369 sty g I

deldtons fram, CIRBsequdde of HBISE 23, 8EQ MDAM)s: 1651 1671989, 110573,197,

208 9 O AORR 1 500 B e v

proyeéi spacifically béds ashemimantgheagonotcapted bi ndi ng protein

conpr an ence 30.selected fromthe
g R R AT et P B A P
selddledHiR thSEQup EdnsidRy; of 1 6.5, lighBchain IR 1 skidence]&'i,I -IREPSEQ ID

Nk 38 B ap  Y, B O S B o S O

seqaaeeuoffmanB,ysBQ mtdﬁot CVZW@Z@UUBH_O 8, as&ozwt 91,88 13 97, and 100;
e |l N roteln co [l SEeSs
o g DI ebip s B, SEQIBRRY T R A hE A 13
136;0385“&0 lmg 1a$,.143.148, 11510138, BB2AIsT, GCORIE158AUERGRd td)Rheavy
‘gég %/ gl n&c){ﬁ, than three amno acids additi ons,
f‘iﬁlt‘ 15 that Qiffers By nejmprethan oae ppigApasd edsitions BifstEas,
and&fr deleflorls 23 m 2SEGR3 @qb@se oﬂm Hi? SEQ41D1~1@S 1&58 167’2(36%\%21 173,

175 41 0815 Ba¥ 085089/ 1909351951 D tind dhe ineesipe smigen

bm&agp@&@espeaﬂ&angrbfnfd@fo&hmnﬁﬂ gmaﬁg%ntré'é@iflort wo am no acid
stitutions, and/or deletions froma

addi tion
Eéag*&hereasmﬁ the igojted bigdme ArptRgmsompriFes aEamingaciGgquence
sel&%d ﬁ%ﬂm th® ou@&ms@@mg o@za he@é‘y c}ﬁﬁm C@ﬁ3 sedihed 0% HFH%@‘ SEQAE

ffers {dgno nor e

at
NotS hllﬁéemarﬂqg?o”alcﬂé %F@Ill'f7 6?\93 18]3&%%” 1.48% ,19h83.d85, 197,
dd1©|9 Bl hepds thE hBeA
an vaonlsy t7 5 ?g b%ﬁg Qt&?gﬁ@ggﬂyg&dé—tg&tﬁé&%&mgﬁ’@%@’
TeCePIOr. and 100; . a heavy chain CDR1 sequence t hat
di f fremsthByaspeRt, 'EHEﬁ%HtJHaJ‘n&rngr@t%QQmﬁ%egnﬁdﬂhﬁd LWsequences
substitutions, and/or deletions froma sequence
selegted fom thpgrounspnsiptmengbsa- adigh, chaloEDlewencm@t dl_f.fms by no3nore
tharlﬁh'%e atinG acihl §dd1t4c%g su‘@s@gm&%zand%r d@le%@‘f%m%l'@j)lﬂl CHRce of

equence t no nore hree amno
L1- 58? FEQIL N(i)%ﬂg 1zs%§§|1§u¥q h34, zén%\g ﬁ@)r32dﬁl 34,38 rp0d fH;ma
a CDR2 10 sequence of H1-H23, SEQ ID NOs: 124, 126,
128, 130, 132, 134, 136, 138, 140, 143, 145, 147,
149, 151, 153, 155, 157, 159, 161, and 163; and f. a
heavy chain CDR3 sequence that differs by no nore
than four am no acid additions, substitutions, and/or

I oy e r
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CDR3 sequence of H1-H23, SEQ ID NGs: 165, 167, 169,
171, 173, 175, 177, 179, 181, 183, 185, 187, 189,
wQaomws/oidd 195, 197, and 199, wherein the antiBENUS2007/020349

bi nding protein specifically 15 binds to the human

li ggd amagxmzrseqmpmhat dlmrmqfohﬁrre PR amihd\Rid &ltRhEd
t hr ee no acid sequences

ndi ng pr
5“2587“88? L tf‘}’i‘é @e%?oﬁgvegfq 1923, SEQ IP NOgi3, 45, 48,
5092254 56}13?1603 emusam@ 68,RAd 70]icf 4 1gdhS cHayh CORIRGEencd M iffers by
thre no acids ditions, substitutions, and/o
o O Ffb e AMERa5id e%%ﬂor%ﬁa%ﬁ@@nwnd/mde@@sf@m?wm
seqln@mcel;?Ll-LﬂB SES) ID80s: 29, 742?6 78480, 8585,%9, 89301, 9325, $A and 100;
and 41; b. a 20 Iﬁgyt chai n 'CDR2’ séquence 't hat

d ﬂb@%‘f‘?lf’o@%bse‘%‘fn@? PRGNy BavoRs T & aiiap gfid additions,

sutﬁstiﬁﬁbdst éﬂd}’& G@lencﬁﬁ‘ i%l‘ﬂra (ﬂﬁilesteﬂs §e4tgfr}ﬁr3?{?3 £ N;rﬂsu g%ﬁc €04,

10@é08 éél léé “63 176’6‘8 B8, andrld2;70a heavy ghair GAR2 sequenae theyliffers
by 56 feRNEM thRebmfibfafig haditidhs, s‘ﬂgstlm?&)ﬁs Ernfa/er &CMI%SS {35t PeDpR2

acid additions, substitutions, for deletions froma

sequpyes o5 Hii2A REQ 1D NOsi 124, 1266138 1§01\t¥} 13421367138, 149), 148 145,
1413(349 83, 1%5 15871578%9, &}, and36 %ﬁdf%}n};av?/'}ﬁ%r]r%%’R3 s&fle#ce ht

heavy chain CDR1 sequence t at  di no no han
diffegspyeimase then épua@rmnp Aeid) sddltlos‘,lﬁsbsbSitltuupmSOmi/or deletians from a

I a I
i S%de%%ffmg? SRR RIS, 26195 T 7 1 2 Ih g
18512‘27 189, 191,H83A95 cH9di wdmhs@quhmmgmiandm prbtemsspedfically
bmﬁ?to@élﬁuﬁaﬂ%ﬂcﬁi&?ﬁ; é}m no acid additions,

substitutl or deletions froma CDR2 sequence
of IMangfgr asge® theDsoliged binding proRa), COmZﬁses 18&, anfidPacidl@dyences

sel%_cgeg’ froixg@l gﬂ_oég con]ségngférzl 2 1??3“ é]h%m C ﬁl}e%%d mgt%s%lg)y o more

thag dyeccamyno adidstadditiprfsf @bsmb}pnn @ndmrcbletlbmrfrcﬂmmﬁDRﬂrsmeme ofl

LRSS POR Il e 90 S0 g«

lightZhain ‘EDS-Z Sioik’éncell?a? diffeizDy nd 8ibre th8Btwo atrfiim, acii®idditidB9,

ool S e o PRy T T 1,0

50 @lzuiﬂag@rﬁsr@népmras @ and770anatifyer chaim B3, seqmce tharldeffepchby

no BOfAhRE iSRG SR Blters Mg cRelons SoM RS
seqoéra nf I05RA3, SEQUBNNGs: Thaw, TH, 73, eso,ss3b35 en 89791693, t9la,aa7 and 100;

t S ids bs ons
d.a eﬁa@t clhglrﬂ] STTT osr%quenfﬁ%ldéfléedﬁ%‘/n%oe’%%f trgn aﬂ‘)‘ﬁ% ?%‘g%‘%llanS
subREtidiS200/6f @284 rorh 2 -ODR3, sedplehel dDNDH231SEQ 112 NOb41021 04,

odn 30, 2211802 0 Bt ey 90 R e

by nchmnrettm thrat moinaadid adiittbing, isobssitutios|hRlt/ort ddtetiR FronBdDRY

del et e of | 1- Q
sedjée bl gips D 16125 198 658 g, g5 vl o, 1 BT
147am4D, T9T, 163, 185 |15gh159 Clha,lalﬂdmncsqugmhﬁlh@mls%@ﬁ& tha
. no nmore tha ee 0. acid additions, _
i P FloES BTGP e Biors s RO peioR e tion Soma
CD8S stqliehc23f HBER3| SEQMDE NOE:21,65.7167, 19, 17;181738015h8ﬁ7 1851818183,
, a a heavy chain
183087, 1% AT . 197.1P2,A88 B35, Brripie ik A ERRP O SeRe il
bmmidltltel}mnﬁn glusagbﬁtdcépﬂérl ons and/ or deletions froma
CDR& uence } %ﬁg ID NGs: 102, 104, 106,
108! a:[li er aflif‘gt at ndnigl otelffempréﬁqa Olegnln%acuésqqéeg\ggp
sel@hﬂlﬂ@nﬁ%oﬁ;ﬁﬁmam df:hata lighf cheih €DRA sbyuehde thad Affetd 3 ho more
thatE‘Fee am no a&*t addj tlons bstltutlons and /or
BEF SRR e “glgawwz% dgletiqns fropa CLAR seapsnRgef
124, 126, 128, 130, 132, 134, 136, 138, 140, 143, 145,
147, 149, 151, 153, 155, 157, 159, 161, and 163; and
f. a heavy chain CDR3 sequence that differs by no

nore than four am no acid additions, substitutions,
and/or deletions froma CDRS sequence of H1-H23, SEQ

A~ A PN — A SN A A =~ A — g A — — A — e~ A M~ A
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15 185, 187, 189, 191, 193, 195, 197, and 199, wherein
the antigen binding protein specifically binds to the
wheosa3ghtucagon receptor. I n another aspect, tP€T/US2007/020349

i sol ated binding protein conprises five am no acid

L1 ?ﬁqﬁ%%ﬁﬁ(ﬁel@% ad, {4, pgn2bhe, 94, 06)28C30)S2, 3t4; J6g3Qhnd 41; baa
aln sequence fhat differs
light ﬁam qumm@mﬁﬁfe@%byapr?rF 38 twaamae F‘i‘%i‘“{é&ﬂ?&s

| epge SB) Ib NOs283, 45HER,
s RRL o o0 S0 Gy sonenmy g

50, srzz 54,36, SR 60, 63504, 6 @3.4nd 79; c. alight ghain CRRP ﬁemq@égﬁarﬁ 8g

no mo E ag klfréeee{nﬁn %u{]&ldmaﬁse s&b@l‘?tﬂtlong Wad R idIQioAcré a CDR3
ng} I ons, tutions, and/or deletions from qg%%

seqEeacUETid .25 st m N@s 72, BRAH1 18, $A083, 82387, 8% 9148, 95587 91

d. a%ﬁavy cﬁ%@Rl uef®: tha@é’ffeg%'y n@ %'mrcat'ﬂgl tHfo; arrﬁfno a'%ld ddﬂﬂﬁbns

Uence fers %ﬁ
subgtiut@es, and/mo;ielmmdi feoaield CDBh SequSTIEBQf Hi-H23 orFQ IDaNQF 01,02 104,

106,7 EAS S] {10 T?SGfl {é; g\'ﬁ é %%%ﬁ(g gﬁn % & h@g\afl-c%all"r %%RZSE&QQC}](Q thiPRiffers

by b/mora Itldn 1196 antino acihalitpng h@shtumm]_ang érq'@glﬁ@@s tﬁl‘?ﬁ’ta CDR2
diffe t n
squ%%?{t?hﬁk sedivl 5 *ii‘l‘ 1?8‘@28 3m, N2, agi d 3gddk! 140N83, 145,

ons, etions froma CDR _sequence
147oﬂ49-|15 1H25;3 15}5@57 |159 NI@ls, anqw, ari i a heoy chaip DR3P paquencgghat

dlféxégg oREe fet tﬁ%{f foarlq%gno an(gad%il?n%ns ?ubs@tuﬂ&@véﬁdﬁp@élalomn

ers no nore hree am no acid
cDRAdidubnof HSH23| SEQID bTﬁ)s 1680167/ 89, 17del Bt 1Bns77 F Bl &, 183,

tesy 3y 18539165 19595 b8 a0, gt he e iinefon S oaly

bindSth theltudhan Fmbagod bébeptdrS In afi@lier aspact, the Bolated @mﬁimg@rqﬁ@avy
ence th e 1
corspH R R AT RS Ot Terthe gibte DohalRior RAYehUthin
CDIRN @B3uRndei? dEREHY MO encdd thit thid2 3mirSEQdS @ldM@;s smsgtunmyand/or
169, 171, 73, 175, 7 185 Y
ceigepg’ (495 Cbieandbes o111 B, IOk e e 18 2, 26,26
28 Bonsh, ng 38! 18, BAJU1SP. e@lléht elaahd gDR2 md]sextcc)thahbfftm bano more than
glucagon receptor. ther as t
twwwap Agd pidiiams. r?“?faﬁlaf’? o1 eletions fi3 %t a‘téﬁ%ﬁ‘gm%3
SADUEDE 83 14548, 60, fsfz e:ms 56})58 rﬁD 6 64 66r{i8na1tdh710ee adightrpbain CDR3
aC|ds ad tions, utlons ] rom
seqyenepyiat g@lﬁ{jéﬁ as n@fe a_n g am§e©blri bdcﬂé%ns sixgs%tl%hé) ri]lid/&
del%lgons %gm ag(%DRgﬂequ%ge 01‘6153 ) 6X% 992/{103%&412 p@/gu& ﬁ@m mogn@
, \ : , . . b, . ain
01 28y A O dop beptsy i) 1St W b AR al o
anfifiicld a@&%onss bﬂb&lthﬁdﬁ& 205, dedsfighsfonde CBRil eeymierice ofiHa-H2BRSEQ
sequen
IDgips @2 1@08 10@@08 éil 16% 11%6111? @Igslgtﬂ,oan9é§258 41(1;3}3{ a{n%RZ
hﬁéeﬂha@%rs @%g@?ﬁﬁiaﬁ {hede aﬂﬁrfofaefdsadhﬁompsuhnmmmf} and /gr
ree amno acid a |t|ons S oy,
delgtipnstfiogas CPR2 s a4neHRE uﬁ’o Eﬁg‘gg 1%%%‘1 03RS
133213871440 143, 14581478049, 8@1 1§35 158157, 899 160 %nd 953 arii5f. aQdavy

e LI 5 o S e, L L Ghos

anﬁMpéélétfoHé ﬁ&lﬂ g cmn%é&fen&%f @m t}ms sm oNDsORRLI 67e thse e 173,

171,]_{77 1]_7971811]_83’5,, %152@)87 A% 13_12293 é95 6{9}]@5«5%’9%]}{ ?rﬁméﬁﬁgtlgen

blx‘?‘og]g%"é:rgt@ﬁ sb%caﬁy bih &8 tHRhumen Ql@&a@oﬂ Ragtdrhree am no acid
I ons, substitutions, and /or 10 del et] égs frggk?
CDRoIngpefhesaerecipthe isplaiad Dindine@Fqtein REMPTises> 4, a HE chajny

sei%%ce t%ﬁ%uffe]‘g’lén no nlo;%@ thf% g@eelaéag}ﬁb aacl:ﬁ 331_(211&)5,;u3ﬁ1ﬁ1t101134 ﬁnd/ or
dmnmﬁm@%ée@%@ of hAL23i SEHQIDNGS; | 12nE‘E é6¢1ﬁa?9 P53 26

am no acid additions, substitutions, and/or deletions
froma CDR3 sequence of H1-423, 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
15 b|nd|ng proteln speC|f|caIIy blnds to the hunan

o o o o,
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chain variabl e domain conmprising i. a light chain CDR1L

sequence selected fromSEQ ID NOGs: 10, 12, 14, 16,
wa3osagg34r2, 24, 26, 28, 30, 32, 34, 36, 38, apdr/ws2007/020349

a light chain COR2 sequence selected from SEQ I D NGs:

28489, 32134, 36838, Bl 4198., a fight clafh CHR2 sdgllenc that differs 6Pno RBre than
and 20 70:; and iji., a |I%?t chai n CDR3_sequence

tWQENIAR At a4ditins. Siestifupiongend/oy deletiops frop a Cﬂ%RZ sgguengesof L1g23,

SE®ID MNtSs: 4915, £350,92, 549736, samd 620@4 6b 682arieAY ¥, L1k Eham CDR3
varlablg domai n co rising: i heavy chai n

sequenss Uit differs by ap ayret W@Emneaﬂéﬁddltmz suhw&ltw&seend/oros
dellﬂ&ls ﬁlﬂa&:ClﬂIiﬁseqﬂe%Ze of B3, 326 1 Nasd; ’ﬂ2224 7'6I 78, 80, r8@‘38\5}’87 89,

uence sel ected from SE
91 192695 97128d 1(103 . a heayy cham (DR I3squenes that 4 fersm@w merstha&zwo

am%%md%é&horﬂs%bstﬂeé%ns Indjor dtRBonskh a @ﬁﬁl gééﬁencg of ﬁp @123 SEQ

. heavy chai n CDR3 sequence selected fromS

DG 1026504 1057 106 851, 115115175 115,178, and 122, ¢ migevychain CDR2
seq{l:gr%e t};]agéfferjs %} no Ak théln%lnvee ;r%g’lo a&g §dd1&<% 'Su g.\tlln?sg andbr C

hain vari ab domal n éﬂ eavy

I ght
deletias fr Omeﬂrql%ﬁs? @qwﬁ%@fﬁ‘lbﬂzi BEQ W% il tl% 125t13@dA2, 134,
13@'1@@'1@@ 188 %?'1‘2751&9015“1' f‘s@'ih %, ey 1Q L.ﬂielsb‘%ﬂrk a heavy

l'ucagon receptor. 1n another aSpectt, i sol at e
chaxn€PBé seayenivd ﬁh@gdlﬁfm b ing meesrthan fgursmarilq deisk addisionsg sybistithtions,

and@& deRabi ﬁvom épke s QEH% efﬁ?@m 86488 1kh amb e, 173,

roup consisting of. 1. amno aci aving ~ a sequehc
17at177.d2%t188048 i 1<§én1t87c1€8I9 1%, B3| 19éht97cmil| 1ﬁ9wdrer®blheantlgen

Pl SRUROAC SpEh ChE iy Megprb s 526 ' 21, 233
235 n ather &p&t, thdisolateRarBigerPddadin2pt Gtein24@pris githeR 533 light

cha%g’ 58 iabid QOlﬁﬁr) Z borh}%rism e@‘cﬁ?&}%ﬁa Rf"@ ¥egrgseiegl%g %%n%jﬂ)by

ynuc eot east
NOSdICDntlZ dd) 16, 88,2023 gmac 128030, 32 3592@&81 emd 4 jadightrhaiB ©DR2

o R AP O SR o v

70,288 jii. 2 3ght cA8R CDR34¢quifs,scl288] fréx‘ﬁSEQIIZKNOSZZB} 74,274678, BeL&B3,

i
55,80 0. ST n e 5 DB e SB SR RGR BrpRb D a eavy
chdity GDRdlis@mence s Idaﬁed?frdﬂm.l\]mﬁm,ll @@U6U8180017l/ 0Z3u0 117,

ra str e itions to.t f
ngT00 R8Pl i e Bhin EDRS shouRh sbButd Work SR TR 14, 155
128)aMila2, Qé@,ﬂéﬁclé8,olf40j.l]4—3L]2‘3 b7, BB 1D 390635, PA72 158 161, and 163;

OO T ST T

175:) 173 179168\]/)/1 88 ,1ab Nl 8V,all’8l9ﬁ1;9|1 Sl9dpl’95l 17sfYUORGE cSthe Rt Eithin

t
varighfeor e s FEPES bttt dome B HED SF crgnee ey
bmdi?n@Ipfbteiraﬁpeallﬁbzﬂlymwthsmrg@&aglfn rédbptb?3 of SEQ I D

NGs: 25 261, 267,..269, 271, 273,. 275,
279 In i er §g%ct t%ggolate zg)y gergg 1ng21§itemfgr§prlsz§slthe§ 97 a % ght’
cha2®ehriaBle Zﬂomaﬂ @eqﬁ&ﬁ:c séld:cted&}o&emel BRGE cabistaiy oT0. amindSicids having

encode ucle e sequence. that is at
a sugste aurtd i iR S S IER P s L B nerBEn et o L1-
L23,ISEQDaNgs: R i2ms5,\2a7,i2ab| 221 2eEi28, Remenza, 283, ik, 1372339, 241,

5 264, 266, 10 268 270 272
24325% 2577595 27§§ 2§%§§9 5972289156%186 ofpguno asigts enoded by
polgﬁﬁleoﬁ&%ﬁq&@& thatight BA:80% itldntica t&zﬁﬁtﬂﬁﬁl@l@otfd@ séiji!ibﬁb@ encoding

el DB g BHESER L22 BN e 1 A28 P20,

223 hed, czoaplzerzem,tzwfzm, 236) 288 upioenh| T, TBN348523009520b58and 256;

U TR TR T LT LN S
276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296,
298, 300, and 302; or c. the 15 light chain variable
domai n of (a) and the heavy chain variabl e donai n of
(b), wherein said antigen binding protein
speC|f|caIIy blnds to the hunan glucagon receptor In

L

o o o o o,
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NOs: 213, 215, 217, 219, 221, 223, 225, 227, 229, 231,
233, 235, 237, 239, 241, 243,-245, 20 247, 249, 251,
wQ@adg/0aB% and 257; b. a heavy chain vari abl e PCIEB2007/020349
sequence selected from the group consisting of.

okddrate Strifgertlcbadiidnbesth lendfitlo
m R Ftrifge 5%31 5177 62 gognﬂ) e28 f aéﬁ?ynucﬁ&ﬁlde Q&thu%@ﬁa light

271,
chig firiabl§ gompig goduaisp of bb23 ofSEQ HRNONGAL 236, 406 TR 3t
224,136,228, 3130 aigbez3doml 2’580&4 2, mdzztshmh@ﬁ)vm:bm Bnd 256; b. a
‘abl e, donai n_of erein the antigen binding

hea\é? fsfaé'il ¥ariaple dpppip afqugnos iselersed: o the SroumaenSinecefgion seqinee of
amird a?ﬂ@fhbﬁ& aﬂ%pgh%rﬁl@ﬁtlcﬁlhg a |h§aﬁ'!y @Bﬁﬂvzﬁ‘ﬁglb Qﬁrﬂalg 'sé’h%rﬂ:g of H1-
roteln co Il ses
H2 e R o0 Sain o oo a0, 2T h S b o7 BiET 6 220, BR11283, 285,

2875 QB@ Qb e Ci9§ rZ@E?ZEh €99 rﬁHEan@@% GO mqﬂa{cé Qf]aﬁmﬁ@mds%}lédagd by a

polqugeotldiqewey thms_mtuleait 80%1@%112&11 tus&msleomquqpme encoding
thel-hlguiljeﬁam var@ﬂi’chorﬂar]JF%:%nce%ﬁ'T”@B Sllié hDs: %0%0%62#64 266,

and wherei n t he anti

26§3 22k.27h 236 %e?asfaseaaspyz%; 2062880290n29 2 a9 PR 30 and 302
1, 5%&&1@50@ fof athffo QhNEs &U&Eﬂ 'bm:!‘ g&lynlrcﬂgtldessg{%@%f‘eqhﬁ lﬂ%rgﬁgs under

bi ndi ng protein further rises
moderately sHingens qenslitioas @fth%@plelmemf a@@Bmuqlmde ¢angbtingofi ahervy

chdPP5hBRomaH Y &m Hgggs s'%g\ﬁéwé%gs%ﬁ %ﬁﬁéﬁtﬁ?ﬁéaﬁ%hzm

const ant sequence o
272:aﬁ%tza@t27&@<§&eaaa,ezsefzssa§81 I90NS2, 2B52%6n208; Be9, retdg; or . the

ligl‘[r‘t:%g%{}t? v&ﬁgl%td@&tam%? g;?: ?ﬁhctﬁe RJaV}sglgl \ng% 11 303 fq{))stg/ﬂ%&? said

' . aln const sequerce of
antigan| binHieg besteiryspetiicatly bonds tocthe: husreg gboagen odce8&Q | D NO

309y, dfd e%gdl ﬁe&g &o@aaﬁ aﬁtfq%h 91&18%5 Er[yielrgcomp ! eré%%tﬂeg a.a light

proteinis s CONSItst
chdinyagiablg dondin ekyquerace mlmdlfmadthagntouﬂomﬂlylsmrgmfrfelr-us of SEQ ID

N R R BR800 20, 2, 080, BB D85 k7. 230, a3 245

24, 8¢9 3b1, 2ah25annd RHAY, a heavachidigenialile dathaig segnéricd sadeted from

Ty e
275, aalgmm asam.zm,az{smbzgadm@s 298, 29g£29an301bﬁdl)§,03;adﬂ ol ligh
enatfta el Hormdag Ean H e St B S ) whevh iyieen
bmdllngpiogaﬁMspEmﬁéﬁlllybﬁdytd’tﬁe/hu%@négtuchgbast one nutation in

the. hinge r l,evi at s a tendency to for ,
| pLand; Etiofital F sofBlen SieEh Bt eRuT BEtr RS Ao bpgion
of alight gh@in variaisle demait arided Heavyschain Fariadle dodiain sBlREWYd frdr the group of

co ORI FS °F e i o oo e e, LA LR adho,

L1011 0f hel HumarH R UCiBH0R, IeHeNTOFHYS, Lhsis1s) 51 Ant7i Bldm st he

LSS S Bh SRR R e Bgenor ks

spe\twlﬁt:zh]y&;hﬂﬂls tohe hlﬁhdn)glﬁch@n&ed%'@to} %Qn@énlﬁﬂlrﬁ%nf ‘ﬁfeﬂ&ﬂidi@cﬁantlgen

for binding
binl Bt B LB P B i P P Ao Sehsp s 6 S I BGu05; the
light ohgdii ¢dhetantaediendion SEQED NU: 307;0thé h&abpttain cdAslar? %ﬁb’nce of SEQ

a ri bIe domai n sequen es selected fro
10 §B3o: SBehshingonten soptpres of Sy RONOY iiand thehgsvoiobris,
conkahiGequerddof SEGHB . NA: 368 or khel%hﬂﬂhﬂiﬁ constahdeledee df SE
15 L21H21, and L22H22. In anot her aspect,

30¢ﬁnéaed@w.°§alaﬁonseai ssfweacHRfnthiR NP3y, that when

boumthnt @spebtethe RURRA afitlgdf BROIAg HRERPE Slectdd. frdpt RESrolip t he
unanfg%ucagon receptor with substantially the sane

congigting o Pt@?rbqnélh )8 qrpa&gag,ant)@od)f [ e gltlepq'yehg)@ppclonal
stinmulation of the human glucagon receptor with
substantially the sane | C5® as said reference
anti body, or c. conpetes for 20 binding with said
reference anti body, wherein said reference anti body
conprises a
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conbi nation of light chain and heavy chain vari abl e
domai n sequences selected fromthe group consisting
W@R008W036341A- 2, A-3, A-4, A5, A6, A7, A8, APBCT/BSH07/020349
A-12, A-13, A-15, A-21, and A-22. In another aspect,
antiyody,| adﬁ@fcloﬁal aftibodp| a&E@Glbhidﬂiﬂiﬂtl&ﬂS' | &Qﬂﬁgentﬂi}ﬂi‘ing hsday

bound to the gl.ucagon receptor:
fragment; el ‘Ihﬁmﬁmﬁtlfgy’tad{] 185016 RAbods A 1Gbesh: 4 Fib fragrmpt,an
F(fgh)x ﬁﬁl@ﬁaﬁt ardﬁﬁl&ﬂtaﬁtﬁbodp an 0! m%sa;g hlurg@gaaﬂb&ily%ahgm @ﬂtlbé)dy,

f .90 |
and b0 aBibacs 226 1 i PosoAag 18C T bhing Taanbogy, s 1204
anfifdl{ hévinglht 16l dn€muthiiorOn @neq{ﬁtg@ igidAthat afldVeatesANiddBcy 1PfGh

I s _the ob/ob animal nodel. I'n another aspect, provided
intfadl-ghaijdisuylidedondse dn W@élmemowe awtes biafing profrin is athigem
antifddpi ndi ng proteins in adm xture with a

pharnaceutlcall accggtable carrier. In another

emb FHINREIST asPeghd ep‘ﬁ%l?t asigen bindingpraisivs whendieurdiayshe hensn
glu@igoh sQbgbed, ﬁH&E&G {RHuBe glﬁcd oBn reBPRritH ﬁbs\%nfl lé/EIhe same Kd as

p ar maceut i cal accep table carrier. In anot
a refergpeeantibody b ﬂ’é‘dﬂtﬁ glumom stonudation ofithe hehan gledagonretepton with

su&@mpamysmergame (K asosqldnge&h&%haﬁyso%%ﬂﬁ@te& Rabi ﬁ,ﬂg Qgtg Said
the Iight chain variable domain, th eavy chai

refvafrqe apeedy arhsresn saishrefseenes, anébodamlamseg@wrmlmmm of light chain

an(pﬁe%}eéhﬁlnqarlﬁﬂq@ddnﬁ“?{éﬁue%ges sél?ct&ﬂﬁa R;g B gg s1sb?ée 1H1

ynucl eoti d rrses a ria omal n
L2§%>|133ﬁ§cw& |Lél=.15 ehdd, MH&,ZIQH9 GHE 11 L1988 2, [A8H13,218H15,
ng%ﬁ ardiOop320, 222, 224, 226, 228, 230, 232, 234, 236,
238, 240, 9 WD 2008/ 036341 PCT/ US2007/ 020349 242,
244In mather Bu®t, pEBGled 26, isobfet] hupmaul artb6dy, ¢hahwberybogidtorthe

AT L e BERUDEE
sang/iQd aspgeferepgpantib@yb. idtglfits gh@ggon 2@1@u1a@(912;f t}ikglﬁmaﬂ Qlﬁcagon
recgpc%&' WIFYpsgbstghQ%l ey t% %tIE aA%a%) rebr e %rﬁgo F}II, &t cé ﬁ?mpetes for

ynucf des o
bmdm enthisod ref¢rcnce 5ntthoéy avioeoh saméfetche auelmdga bomlm sada

cor%ﬁ)'ftlgﬁ §f Wt Xl%ﬁ'ntea%\rc} ggéﬁ’gr%gal ra%é{)lg %gméug é%ﬂuences seﬁec{gp lﬁ'aralrpée

npri si rovi
groglapxaisismgﬁf Apt,0dRcA-AgA BhA- santd @eh A8, db 31 praot BiAvI iA-15,
Aj?h§1V£ fntlon Further provided is a nethod of maki ng
he an I'gen binding protein of the present invention

c onpransthegaspest, pprovided istah ésolatesithumenh hntibﬁdie that; @heh Iﬁduﬂm o the

nurkBhcionPEebRE £ Sy B0 S ed OFeTb hER niv's

recegftor] bmsiupnghh:hgmd@hlhn:meh arnICA0 salbg €90 nMor1eR k. ﬂdmrs&%od

o S A0 RS e b

ammallbpteiehs théloblobpniaal eedtl.i s a met hod of i nprovi ng

gl ugose.t ol erance subject in need there
o gl i e isR b Gl RS it QTS ke e
bmdiog poeisfin idmaxm&h’aﬂfaﬁﬂﬂﬁdcaﬂﬂcal@m&bklc%ﬁr tIR afdliger
eventing or 15

emFUIAFT oty Py e B snBerstsop Poritess i B danan e
adnsixtojeadith d phamdxtkh@rﬁcéptabu cafligt.ni stering a
t. of the pharmaceuti cal

thera ticall eff ctive a
conBFBPRrTgRRect Brovided & ap 1s9lefed mpsleip Acid malepReFoRRISINE e
polﬁhhb]e&tﬂie se@eﬁbehwmosasbmeargm chait vaﬂaﬂcmzﬁnh aﬂﬂhﬁl thedV®Rhain t he
ypergl ycem a,

I Igted dl§ %dﬁ; E gcted fr%{n
variabls doraip, o Bt 91n aniiged Blading poisi Sldhe VRGO Th GPfrahadiment,
the dylsﬁmp:@ﬁdﬁ‘ﬂompn% d ligeitchdin VarfabR)dofaiA %Blmﬂl&ﬂd@ie@ﬂdn@@gl L83,

SEQ NGRS aF AALEE 278 A6 AL BT 6 B B T

for Iomerlng bl ood gl ucose, preventing or treating
type 2 di abetes and rel ated di sorders incl udi ng
hyper gl ycem a, inpaired fasting glucose, inpaired
gl ucose tol erance, dyslipodem a, and netabolic
syndr one.
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BRI EF DESCRI PTION OF THE FI GURES 25 Figure 1 shows

bl ood gl ucose | evels of 14-week old nale ob/ob mce
w@tasn3@4si ngl e injection of antibody A-3 or BOTL/URNAY020349

A-4 conpared with buffer, at a dose of 1 or 3 ng/kg (n
24% 244, 236 248) 3HII5QLIH, analzs@d }@Jz\kyl?:ﬁﬁﬁ‘ vmwmﬁ\ﬁwp@ @Jleonde

20, 144
oS R B Bl g Moy 268 by e Ty g P
284,286,238,0090, %2 v waka9e| Thsneoe3mbéfari ce after a single
|njeqt|on f antlbod A-3. or anti body A-9 conpared
IS5 RPPifed e YecBeRmBTSIE BF palymigleRiies Al thepregent invention. In

onéiﬁhb'ﬁﬂhﬁe{nlﬂm@ Weotor iPARRPretidHGRE ST, MaSo FEAS S S hét cdill BRpRsing
and at 24, 72, 120, 192, and 240 hours after

the eptare tAlghProvigedts g hvtsidama prpakic phrodusingithesantigendindingarotein of
theQhHGASE Fuﬂh&ﬁ)md‘iseﬁhetﬁm?}naﬁﬂgmerﬁgn %md 3}9{9@@ og the

| evel s under the curve (A ore
PresE inYFROR cOrpIISmE c4 tura\adhesbostacell §F®9P@d§@bttb¥talﬂewd§ cell to
exprils @&tah@ n®find \é%lf'ﬂr&éxﬁ oPfhe #RtAHRRAY 9 (A9). 10 WO

2008/036 41 P 2007/ 020349 Figure 4 shows

un| abee ergvider is pawihed otlapatinedlend ehusassdn p agpigebin nigechtbieraef
cor}éﬁﬁslfhg a@gﬂlﬁgmg%@ﬁérﬁ@ﬁm:a@' el S AR A Mez)gﬁ%ﬁéﬁggdl es).

ure shows unl abel ed anti bodi es ca
commsttioas toyhecsyhipett ARG Prayideisredneibpdif ulhprO‘Bng glbedsetblerance in a

su in%g&’théegf CQ)nglrl 1{1%4#}63& JBE{H %L@caﬁ?gi}fgzgwb o%g%afof the

gure shows un I'es not capa
phareagsati¢ahepinesitipisriel thagubigcthAlso piowidediis amettod dﬁprAvd&tmg or

trez(tfﬁ@ﬁﬁe %%E%?&rﬁel%& hl@&gérgﬁl) suﬂ]g?t e ﬁ}e%owﬂﬁlg@nng a

res ing studies T our an
theganeytigellhi edfsctive amohitiog the pharme@ptiait songosisomsiic ﬂe duHJ ¢ownin one

oo TRy DATRR B OB P W s

sel¢atpddrom mengblcanesnm@lr@rfasngg plubise,dinpagreg rght:ese mslersnoen as
dysﬂP&degl%j Eﬁcﬁmgtg@othc S}%?{%%R%\l gcg\lsl’(ée\éllsg tlcl:ln gs t ﬁ tpﬁ@rglﬁceugcal

cagén recep
cormqatﬂlpn@of tlpﬁrlmeetlwslntﬂhairepamhmbbﬁa moedidamenths¢thicfolioweiingchl @i

nd reduc | ucagaon,. .
o R Ry AR R e R BEMEF U O psrevcemi
1m1prrgd/fasrmg ghrcesehimmmitedbglbdoboteexmcd, dyslipatemp, amdvhetgilit sgrideome.
anti bodi es capable | ower bl ood glucose in aninal

nodel s. The antigen binding proteins are useful for
treating di abe3RIEF HESCREITIONORITEEAKHSREXO The present

i nventi qn furt,he rOV|d itio its, and .
ot i P PG oS S o R i b ice g sinele
1nJ$paC0ffannlajdb')A bomm@lytphe chhp"ii&fd vgthuafgonat & éssept Dor 3 pﬁk/ﬁ@ (n

- g BB b kR B 18

amhbmmmmshﬁﬁnmdenthat encode all or a portion of a
pol ypepti de that binds to the glucagon receptor, such
as a nucleic acid encoding all or part of an
ant Figgle 2ca6091b16@Icghpiosy leals dfb@-dx}éek 218 nalt dblddicd AfREABRLle

riva The sent nvention further
et an@Rk A6 P et o Sl R ERBHI S Fgross i Sraenedieds
= 1@enithals/geoug). CBib(b(Sglﬁtfost\eis|mdabd?@Sat GO P2hS htDA, BUCID, ML hd £40
h acids. .and/or vectors and plasm ds. The prOV|ded
O%atq%’d’éec 91 ude, for exanple, nethods of making,
|dent|fy|ng, or isolating antigen blndlng pr ot ei ns

tha to ch as, anti
ant E°Wsntg‘f ‘f?élggs °g?“ H&@Wﬁ?ﬁﬁ?lﬁ@n%ﬁat HelDshovding thgen
glumsammgurpkome blve{AU) beord (GTEAGRA GRS e (18K 4)8nd 5)
SucC conposi ti ons,

osi tions, har ceutlca
S‘“@%%F‘i‘t?}eﬂ‘& mlaﬁwaﬁ? Y%é‘ﬁ %i2At Ot ein that binds to
human GCGR, and net hods for adn1n|ster|ng an
10
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antigen binding protein that binds GCGR to a subj ect,
for exanple, nmethods for treating a condition
wore@Bas@dl by GCGR, and for nodul ati ng a bi ol ogPCHEIUS2007/020349
activity associated with glucagon signalling in vivo
or IHigu‘n/d 4 §Rws %a&kd@@ib’o@f}gé%ﬁg éﬂcoﬁgzﬁﬂﬁgmrﬂiﬁ)gz@;%ﬁﬁbeled
éﬁglg%%dons . Polynucl eoti de and pol ypepti de sequences
antgody Ardfisurmoupfable pitpodieindar d one- or three- letter
abbrevi ati ons. Unl ess otherw se indicated, polypeptide
sequences have their amno termni at the |left and
t heif18uEe $h9%y unlakelgdantibodies papable ghpartiafly gompeting for binding with
labSled gihtR0& ABNPRHaIRUGHRIURBE bftibedR@Iuences, and the top
strand of doubl e-stranded nucl ei ¢ aci d sequences, have
their 5 termni at the left and their 3" termni at
the FEFUE:I'H shofs Brftibel@4h@odREAStIARALRTf @or%kiyé)QpBi'nﬁ'iﬁg Gah
be esignated by am no acid residue nunber such”as
labgled prfibady 43 (Brpuprppuntpble apfibodigs) he act ual  resi due at
that site such as Ser80 to Ser119. A particul ar
polﬁpeptide or polynucl eotide sequence also can be
des Etgurselshays g gisaltsif hipdingwudies for fdupandi-GEGRaatibodies to
chifr@fi &8ss %m%%ong&ngﬁ l@q?'igéngglhngr?Gﬁpq ch%h%%eaQHd Ged.
sequences of particular light and heavy chaih variable
domai ns are designated L 1 ("light chain variable
domain 1") EDDREE ' el N V).
Antigen bi %g'?%%i?m SCEPHON (i Juuilgyﬁﬁgwsi ng
| i ghhe prasenhingandothestales tadndigen bindieg protding stcbds byibodies that
I ' ' n he..na f
s o W AR Buleoh Eend HGE ROl B8 Bnding
proteingitfrat inhjbaichir blatiethe Aindimp of Podkgorcoipmas GAGRS el rkdug lucagon

. i i i . L d.t.he h h . .
oL A5, SRR Rl RGNSt

erw’se
antpgonigiiqgntivediesvapabledowerdldod ghrosean artialnBodals e@hé antigen binding
' it.h th rese ipvention shall have the
mﬂ%gg%ﬁﬁggﬁpﬁéﬁ&QF%ﬁ%%ﬁﬁgﬁ VQ%de$§?%od by those of
or diTheprysestinyentiomfutther peavides éamipobidons, kirs| @sisnetidderahitiag to

ant%?ﬂ?ﬁ%ﬁiﬁ?ﬁé%@in%%& § éélpgeﬁfy?)g}%@[hghg%?g $lﬁ%§'ﬂ{fécé{pﬂ%| ngg provided
are ghgigiei had molevles; ald derivativeseand lfragmeresthersecodprisifg a sequence of

ctign. with, .and techni ques aof,, .cell.and tissue
polGRRGHASS B Mobdban BPE PR oY B et B oo Bhe hyReactigy.
recepareducic ss zamudlejeraoidencodingdll pHipdredfan ati-gluedpemieséptor antitddy,

ridization,.., described herein are thgse well. known
sl bt e SR TR i ton ithergviacs vetos and
plagnaidhovingprisiag efch hbeeipacdsemntd deMvv@REll Ties 36rRprg@ReLe dukleic acids

erfornmed accor di t o..convenfional . nmethods wel]
an B 0T T, THREroR et B b for P PBIGam g Bos P
making] identifyingpedioldtiag 2Bigeebiadienprotids it biad & Hinda® GCURd such as

NSRRI BTG SRl i
GCUB| mettibdarof ©aking bEnpositibad) Qich b OphariRBMRb] codPoditbns, coRbMsing
SPri Har bor . ?bgra{)orx Prgé(s}R Col d Spring_ Harbor,
an gy ‘%‘?“q’? rolgin dhaaods g hurmen GEGR, andimethods fopadipigistsriag #m
antilyl edih@proBinah# @inds GCERNE a Fibct, $HeRemdS $ReHoaE B9 treating a
%99%%& a‘ngélgr }ng a}ugd Lane Antibodies: A Laboratory
CONRBAYRFAIS PRt Bt latiag e Piglogicy! aptiaysssoeigied with
glu@pér dighatiag Ovivo or3A vidoY. (1990), which are incorporated
herein by reference. Enzymatic reactions and
purification techniques are perfornmed according to
manuf acturer's specifications, as comonly ,
acconplished in the art or as described herein. The
term nol ogy used in connection with, and the
| aboratory procedures and techni ques of, analytical
chem stry, synthetic organic chem stry, and nedi ci nal
and pharmaceutical chem stry described herein are 35
t hose well known and commonly used in the art.
St andard t echni ques can be used for
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chem cal syntheses, chem cal anal yses, pharmaceutica

preparation, fornulation, and delivery, and treatnent
wotoopasdsent s. 12 WO 2008/ 036341 PCT/ US2007/ 020B&BUSZ00E020349

followi ng ternms, unless otherw se indicated, shall be
DediRighsSt ood to have the follow ng neanings: The term
“"rsolated nol ecule" (where the nolecule is, for

exakplyaucleptidperidyppebpentide sequenges aypindicated usihe, stapgard ane- or three-
let@FbbROANIns & Pﬁa@h&&ﬁ‘: ﬁndk?\%i plagrp%fﬁtldg L’E%u&fceg a%e {ﬁgﬁ ?rhﬂo

or source o erivation t assocl a
termit efrthe left andhoic pabed tawin @ﬁbﬂt@t,tahéslnﬁeammmmgmq acidi n

t 0 r ..

secimlfce%] a de t‘é@ sﬂ'L oef Qié%‘lt}lréeéragi%geagﬁxggltc féb sé/qggr{cgs have the ar%g >t/errg1m
at thelelft ahd thewr 8’ tﬁm‘uﬁeat ehwtnghp ecpazticulap sec(idr) ofchqmsypnmtde oacher '
de§1€1 {éﬁ%g al%na aﬂi residue PuemS Seg Sl ?1215 %Iglglé fufl% ég):lg gq ﬁ ?iel:'zp?/the actual
resdiue hitgha nite suth tmﬁetﬂﬁ)eo Seill9.fA pzmmﬂnrq:blypetptlﬂabnﬁoa/lnhqleotlde

sedlbhed BB e dbtenbed i cxbRRR P it Rt S B ehte oy e
Polyuingdosithd andlplogypéptﬂe sagbierioest afpartitylar 1ikbt ad dexvly ahadlvariable

domaln%) arf de ﬁ %f/%slilat%% Lé ﬁilggft k-lam Vﬁ\pﬁﬂﬁ%ﬂ(’ﬁ{ﬂﬁ%b{» ?’Iﬁg thl(?f? ? VIS8 eC h n r

dom@iy 1 Ansigatentidp/prateinsi otxrib@fies rmamm@al it ghkmw’imd Heatvfﬂ eham

areﬁééjéaéeéi &é;gégngllgglglrﬁgg Bgflj-n)e, bié‘%/t;? ’Hﬁﬁ‘@ép tf Ith%%eavy lur(?

varﬁb&(ﬁomamb OF(&&:kan;ﬂé] AdLSHB! indfegteOdn dnkiBodgebmprdsing the/Rdht Zleain

v BEBHRT LT BB ot H P RSP F BT ot on may. b

pr O\Unﬁzedotb@twiss Idé@eﬂ'll?érﬁn Odcienficdnt WChrﬂEh’il %ny\@eh irkddaidatibr
cation. The ter

withili Pgﬁg%%}];“?vren Hmlbb*nre 4 Sreaningsd ffespm Ciﬁ@%ﬁood by those of
ordlmﬁmhamwblfyartherﬁaﬂéas btﬁerﬂllsm?éqﬁﬁéﬂ 8y dohtekt, SRLuRe tedks Yhall

) s gl ucagon si [1in e i nhibit} on caused by
inc ﬁmﬁfrlfﬁ Fg Pl %P?HISIL@SFHSIS@E@% SPeTAly aamenclafuges used
in aﬁh&ﬁb@@ltﬁ aHé tealgnc'fli@s 86 &and ke &Xﬁ@h@lecﬁlﬁ%wlogy,

cel | - based assay descri bed in Exanmp bel ow,

imEnaleayt Migrebiology; srastiss apdRIpgin apg f‘““é“é? %cﬂciﬁ*ﬁmﬁgy andphybridization

deé@hb&l@ﬂ&ﬂn a1t B8 WdlNGowh Bidohinly ub&inies % The &Rtho8eand
tide" and "protein" each refers to a nol ecule

: tecalawr?ﬁ P%‘i%ﬁ @ref%méﬁ““ﬁ% prg sener iy pPaidorned asspidingdo Fovendignalo

me%ebwat BRWnBY the GREAPR deQRRB&H in TARRS gerleR BRI REIE YEBRES |
native and artificial proteins, protein.

ref?rﬁ%ﬁjﬁ@ﬁ%age gifed apsbiisemesed harushess the pErsert snsetication wnlessi ofgrwise

mdvceafeaaséese g A546mBrbik @B, MoRk@hSibni A@LM&?&%Maﬁ@a@M@Q@eCold
as well as post 25 transl ational erw se

or
Spfe%a}éaréfrﬁﬂa?oremri’é?ﬁ%%x}%ﬁm|P§arb0rsé\ﬁ§f (18%P) pndbfresubd et 94, Current
Prc@&mshxqﬁlolecﬂ@xl Bﬁ%g& 'Gilgene @ﬁblﬁfllﬁé ﬁké%cﬂﬁy (lb?Z) NRRARIREN Qn@tane
meri c. Teterm ra ment” as used
AnﬁhngﬁSnA .Léb%%tgrytl\éanaalﬁﬂ q/%we %@émf Iqalorm Pegps, Cold Spring Harbor,
N.RITH 699, t\@ﬁm B cAPEHARd héah WHerén%E nt&%a&eﬂe&hbmnas
conpared to a corresponding f -length protein.

purficatieretathniquesargperformed asgadipg &, m@vfalc@@sts sgcifigatiops, ag, 9,
corﬁgonl} %coﬂ-%hsh@@rn tﬂe4art ogi%s dt%gnbeg gerelﬁo ’T he Qnﬁlgolog}puse&' QIIO

am no acids 1 n en ragrrents can SO
corméctwﬁ omtheaoénlm laboragery mcdures a @chn?q‘sl@s of5gBlytigH Ohenf gy,

syn%lgeﬁc i‘% ?L % trylzgg’me%gmaﬁ%td %na@e%wa@ Qhem‘}s%l'yengt %ﬂxrem are

, , , mno acids 1n
thope igjhimernaadh ccfnmmrtlnemseé orihe art Standerdd¢chhigues gan ltmtshd fof
r
chepll SRocs, QRACH DN AL B0R AR, RFhHior, Bl
delwatyuitrﬁlltteytr@m;q(}rpplilqm@ protein (e.g., an Fc or |eucine
zi pper domain) or an artificial amno acid 35 sequence
(e.g., an artificial linken2sequence). Polypeptides of
the invention include pol ypeptides that have been
nodified in any way and for any reason, for exanple,
to: (1) reduce susceptibility to proteolysis, (2)
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13 WD 2008/ 036341 PCT/ US2007/ 020349 susceptibility to

oxidation, (3) alter binding affinity for form ng
w@e@Bmsa4conpl exes, (4) alter binding affinitPEFUSEINT020349

(4) confer or nodify other physicochemn cal or

f unatk eRlvingrteRL, inledSotherfita ndgtated REAILE NGBS hBfe tHe

eptide. For exanple, single or nmultiple am no
ol iset .T*tfttfrahésoeaéedgmle%%é@%@f elesie Holoagtagple, a

polypépiitié, aipbiyRitdotid@ r Qﬁanﬂ'@é@) is@ ridl@uRahdd bliktfe of 1ts origin or

occurring sequence (e the portion of the

SoySER 3 SEEH e (DR S! EFe0ct v@mmlb/)aswmﬂ pRymponents that

acdofHp@yPInee lﬁbtWe BN ¢! sBdstanfallyCRRE Bfﬁ@ttdﬂl(yl@cuﬁg‘ﬁﬁf-?l tRCdathe
substitution” is one that does not substantially

speciea ) és xpesssd pyie el fiam & Aidiereat spegiest prdd) dos ratecqyninature.
The€d Hﬁ)ﬂ:@ﬁe (e 8 chenﬂcaﬂl?@&rﬁﬁe%ﬂ?dﬁ bor ex3Ms28 1ﬁée@uﬁp§}§ o) diPdrent

tend to break hel i X" that occurs in
ffog’éb%%‘cf@m Uh“’@l@i‘%ﬂy erigieates, vijldssisplpted e&@m dtanaurally
ass%&ﬁth‘&&di'ﬁ]ﬁnérﬂsatA FBREACLISS I'ng)ebetr@ﬁieﬂ:ﬂ sfrf} nﬁﬁgqﬁ@ %te?a%ralﬁr e

necessary for its 10 functionality
assgfiteq QURGATEERY lpfé#tgppeptmg@en%@@@n@ﬁmuamuelt lenowin arr the art.

MoﬁécﬁH‘bﬁHtry%? h&ﬁ@gengmy'bg ggsaifeﬁ bg a%égé}%’f w?&r[_l%-ﬁ! YWn&9n BN art,

Mol ecul ar Princi pl'es ' (Crel reeman
Forgxamplsrthapyyity Pfewowwd(e E@@ﬂ? may bewssayediesingmlyacryRmideaich

eleé\t{'d'pH&Ie $ ﬁld(sgﬂm% g IQ%L&I{Z& é%%gﬁfsept gﬁs,rx?]got%lqglgs%ell

knqgwn m ma@tF or %Am_b@@om,g@gb)er reggiuton nzy de praided by using HPLC or
othbNGALPRER hehRiap fgguhﬁga%gnc e. 15 The present

Invention al so provi dés non-peptide anal ogs of GCGR
ant Theterthy ‘fetlicagen ighilgtoe], awd “ghoagopeptgaiést anabsed itackangeably.

t,l
EacgﬁgFRB!%%ly &%gde'iﬁ%tagfgqm#ﬂgﬁﬁe l ?%)% s1gn%lpn% r’ﬁ'}? Gl blt?oﬁ,]cggsgd by an
inhﬂytplers;%ed)fxotrbg ROpEptt iselleng enipis ldntdctaiﬂeumrtgramsbay pEptekatsple, the

i LS 0 ' tl F h . .Dr
ool ol 85 goine DR UL BEL miop SRS g spos i T agiivng
gIUGaggSS)gnallmgdn}Eknams et al. J. Med. Chem 30:1229 (1987),

tid
m ne | %égst %Q?tldg opo%ﬁgeﬁ?ng rotelI rﬁg‘fh r(rg{e?s{_}g g(r:neoleculep I de

commempembn oare layunoaerﬁmémqnequmelea eattyothee by padidé Borﬂﬁ oThese

alent th hyl act | ffect
e B E e na RRTR R e Bl Brte bt as iptite ¢ o
anafogp aslueidasgmtelm;) Ivgmam and dus{dn. peoteing) opOpryRaektacd d@a\tellhaﬁost

a red i och em propert h col ogi
e ST o e Bei i r AR e BoR b raste. Smerte.
polymeptdep epirbtelia lﬁayrbleagﬁSmQEtdr@GlﬁnkIYC 25 replaced by a

l_l_ ncigflg\‘ﬁegnsel ?Ct@e%d ffrra(g)nqgent he r(i ‘EEU )q? ?s.l tgte::qg%zgp(ne? glatémaan

aminp-dersnal and@fﬁirﬂox—y tenmﬁl‘lﬂﬁlﬂboﬁlaecompaﬂ:ﬂ(ﬂo a ccﬂﬂ%ﬁ@dmg fill¥length

t hod t
profF SRR G i AR HUFEC i ok Sl b 13 Mok 20
80,96 qllOG,nI(SO oV2(0hantind kcid¥iimRn@E. Fragheritd\@n SBHBe, forRRarh e, Qt most

o PSP A 35,8 s 5ACk Tt o0 7S v

11,00 msdrmad) adb i &Rgthd ASragMmeitichs funBerdomPriORTRRE YSboth of its ends,
i denti cal. consensus

or .a substanti al IB/
one °é§l?é ‘“\95*}1 ARIMOSRIdSAGr epmPle 3sequapcs #f BRngasiAbEem g ifterent
naturallyt-Geeuding plotiz @.g3ad Fﬁ)ﬂé@%ﬁé@lpﬁ%on{aﬁl Y or & RERSMamino acid
gl 2% incor egt ed herein by reference), for
Seq‘é%?ﬁ?n% an g bll‘ g setear cystei ne resi dues capatﬂ e
of P(ﬂf’lﬁbﬁ@s bNthe aiventRE icaide gblfj]bb]tpfldl@?abﬁdvg B&h rﬂ%ahﬁ‘ela in any
arjant" of a pept |

ze the p t|de
oyl R JOr ST RS OB T o 5 T et g e o By (e
35 wherein one or nore am no acid residues are
inserted into, deleted fromsand/or substituted into
the ami no acid sequence rel ative to anot her
pol ypepti de sequence. Variants of the invention
i nclude fusion proteins. 14 WO 2008/ 036341

PN NT" ] 1 1NN NI N™ ] NN NN AP



10

15

20

25

30

35

A "derivative" of a polypeptide is a polypeptide

(e.g., an antibody) that has been chemcally nodified,
W@ 2@8/03634 . conj ugati on to anot her chemni cal ITDiEdT"l]/USZﬂOW020349

as, for exanple, polyet hyI ene glycol, albumn (e.g.

su@%ﬂﬁ?ﬁf&i@af%rp fﬂérbmla er WI g&?%ﬁa‘@% tgtglq coxﬁnglexes 4) alter

g yCOSYy | at1 on. ess ot
bmdmwﬁm angd ﬁ@lcgmfersor nilqdlfuddvplmhmcqcber@cai ot fupetitinglproperties.
t
Angggpﬁlblt;igé;l?\ﬁtupfis.’a{q dtJﬂoll)ﬁJ'efth pongaer | at | ‘er})‘? nﬁ’l le amno acid
SulfSIfl&lgmsr(@ g, conseivative eming acif embe@more)oamptbessacbﬁn thh nuhraay e

oo ARG r 1 e i AR b bR Bl o

intepmglecdpit dootaeth) VA ¢ cansolaﬁ‘fecdndnmamd‘suhmwklspm thataloed foat

t ' Qratd on a
sutid alnﬁéll\? %]1%6 @ h’gﬁ%ur}alrcg%g%tgr%n éhe rparen% sefnhenc ¢]th., 6 é&ﬁ)lacement
ambwra@drsgow it _eqnld td breztld‘ﬁehehi ﬂ1aamx:urg Bﬂhe Eatem‘péqa&mcefor dlSI'upt other
typ??ét‘gs?}cgoﬁflgy ?tgl!.lcgl.g? ﬁlrgtgcthgrﬁ enze Cd)%ﬂeg %gttleﬁ(éﬁ‘? (?r ag nrleg?ssaé)h R)r C{X
furmndmabtyaiyﬁxarrmms nbmﬂgeco@rzedf mlypepsde sacuohday bhdediryashrattoagsare

eng bi np can, ¢
e B PP Bl Pt RS R Rish e W
ands@exh;bany,cNam Yorkd i 284)) etraidsorow Pedbith Seddeat@. \BesnderSaall.

ok BB B SRR 8 e

354 er ((1)919,1() ehi¢hoare é20h inexrporaled hersindpirdferemeet he 15

sional structure of the nt|
o RreRl RO, 3G BT By Remiit Frels aP GE R antgeh binding
pratensp Nogipaptidefafdlogdxeagolinond Uatdioe (pf’ﬂi'ﬁfeldhlge wih pyoeties 2a@Bgous

a Kor.ndqrfer et Pr ot ei ns:
to 80 o e N e oo o P R Ao RO e Speptide
mim6tiseorl"pdptilothiktics" RbaltReret]. Aliv. DrdR, 158290(t1%ﬂ)m\%er and

Pr.og. : 639- | n_addition ti de antibod
Freifiiit TR PB4 and £t at el Thetiofty 38 (CRQY mienar
mcb@Sﬁd&d hereftyirfodiceMPER1de @Emetics kHaZrB SnfchBllRRBilr N 20
a,scaffold. An antigen binding protein

t
the ﬁ@@glsgfr*@?epa%ém@e ugef] do Rredyse aRpquivalenttheraneytiaen v

pro@Eﬂaﬂtlb leffert.] GEALAMY] RBlidontimetR arelsERARAIY) SBHAriIta pdrddign
tetra%nérlc Iecule In a naturally “occurring

POl RERLIR G ob PO lYRFPUdEERA] hps #aﬁeérblcheralaﬂw&@@ay @fphewcologwal

activit@buck at maharsa @odpP HuY REPbhAE mdrdpdphde lirfka )i
S i i P S S A Bl 1 géagggd; Y

avj ng one
repi}ﬁ%ﬂ by a(‘ﬁ’&f&%ft“@@‘”@@"@ theygrepp congidingpf me Bl rd:Spor-€Hon
CHgi -EAGCIE A dhdinakd) uc@@cﬁ2 vatH@@Hﬁ:ﬁzegangn @izs@b%m&f?&hs
to 110 or npre anm no acid rinarily responsib
wel kpavgen tecto ghttemasis. subpﬁ@nerm [HK 9T Mere mnmamdp@moewnw
géeb with @iDNarfigh hi@ St e I
Seqr es?on5| bl ?e for eff ecfag{éﬁ?ﬁ% ) %ﬁ&mﬁlﬁ%@{ﬂL %’%mec) rrzla\a‘yr?]sso
be used tgeprate mosksstaple neafdsa: hirﬁédmaw@sstrmmgdﬂep@m|cmpnsmaavy
coBERId B qiRhE or%@&&hflél@thﬁﬁcawh‘onsgﬁ{lst @quegmatlﬁl n?aglabe or

epsilon, and define the antibody' s Isotype as M 30
gemwd by grrsthogmovarigthe QE(Rllz@erpieG:@ra@céWm Revt Bioghdni. §h8824nd
(1952)31\{&’0&(13}%@ ﬁereﬁl B rc‘f&Eﬂc@P kd? efitble, Sg Bt N hteally 0% Alfues

j ol ned by regi on about or “nore. am Ro
capablf gkforming nltrtaﬁeleﬁéw;ﬁulf‘@h hiidgeawhioh Fyebiraidit peptide.”

r egihG

eSS L 1) e
whezgip @Re fyraeyg amigo yeid (efgiw)a)re ibenied mpro deletedifrbm and/ef ssbstintal
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dr ﬂga f"gﬁg %ga %Jqugr)ée &I@Jéwﬁdhagg%&éﬂ@ﬁgéauael BerfR" ya@n& of the
inven{ion fstige BisioaiPrRiEiRt t e such that an intact

I mmunogl obulin has two binding sites. Naturally

occurring i munogl obulin chains exhibit the same

general structure of relatively conserved framework
regions (FR) joined by three hypervariabl e regions,

al so 15 WO 2008/ 036341 PCT/ U82007/ 020349 cal | ed
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The assignnent of am no acids to each domain is in

accordance with the definitions of Kabat et al. in
wGegamsses of Proteins of | munol ogi cal | nter eBCT/US2007/020349

Ed., US Dept. of Health and 5 Human Services, PHS,

NI HA el doub! dfapolypeptideis a%l‘yﬁgp@@e (19 %k an¥ddy ARt 'th

refers to an intact i mmunoglobulin or to an antigen
chegnicalty mpdifisas §-Hnvia gqnieatsm to hlaqthee ehrpusebmoight sHek asefor ereaple,
po@ahylb&dgrycﬁpalbﬁﬂﬁﬁ(bfgl ﬁu&dﬂl@iuﬂgalbdﬁnh)eﬁl%sﬂ{o%ﬁiﬁ%%d

pecified. Antigen binding portions na pr oduced
g ysgﬁy}a@% nRless AtheRs ndieateds G EsmSantibgds liﬁ&f jir-addifjon to
antJo@iEt Ecthprizing AV HA.- legItH KeaRAFdha R Bﬂmwﬁﬁlenéﬁ' ilg}g%ﬂams

bi ndi ng portions inc inter alia
dempyaiyes) Variantss fragwends. ﬁ“‘bﬁt“ie@é thewsst, exnnpies of Whighypre dessribed below.

i nC'Alxlld"aﬁ‘t%eﬁ Bi¥Bin B%@’rlbﬁ rote%eéoﬁ{p R 2 8orti & bin

Slnge hai n an di es SCV H}Il||’rer|c ant|bc%|es
antigen B Ptipnally, p ﬁ%ﬁfe@h oz Sameveark aprien thet allawsithe entjgse pindive s
porttlgﬂo ageﬂta%bﬁ‘foﬂﬁatlloﬁ fat prgmﬁt?g ﬁnh&lh‘g &t @Z‘H’ltl nt i % ]% llg t8the

that is sufficient to co eCI
antiggn.t Fxanplsisppansigernieinding pratsing mgﬁe mtlbpélesa amt@néwmgmnts (e g
o RRTES g 00y B O O i 9
antfaeagmémg quteilmk«womyrm, for exampledan abtlemdty@ pretein s¢afolu on gatificial
I 0 | '
w580 SN 03, S0 RO Pl
to, afitibady-dartved mgfoldamnpalsmmutaltla@nmdutrd@ a’or\ﬂ:dardpimtalbulzathe

T

scafffglds codaprisg/ 0P OQRBDR, a @4¢®ﬁﬂ@19@591ylﬁétl (366 8@ @xample, Korndorfer et

ol 0 D IE] s FRAR X mic¥ibnaths, Siotume 3 BLE 11134-12%

Roqm eaalt, |2@th1}310twhwh Rrbg. 30‘6&9 é.‘md Imadddldnegapode mleodyjmi'rrﬁﬁd

(“P I|nk n{ he np acid

r eS| Hzady %sévre?hagscé gs i {ﬁaus %n anﬁﬁ%’éﬁ“ﬂle?f‘f‘?&“ ‘%gl?rg?eﬁ“o“
comMmmhsnkemamddlong enough to allow the protein chain

to fald rm.a nonoval ept antjgen

bi e R Piha ped i Sy na s cRAhE GG PR D
occﬁﬁﬁlgtﬁﬁﬁluﬁkfglcﬂnﬂn HNISl‘lﬁﬁmﬂbgléﬁuhn ikQ&&ramE’ﬁ@ﬁloleNﬂé | In aAatwfhily

occ s OB P10 e “BBPPBLPL T AT P ofprlimeptie
chaeﬂscdfaclgmdtl)y}memlg Iodﬁ l(gha’l(ibouCZSFm]aD SrﬁlShonV:‘heaﬁ)d c?ilhmm’ﬁtl 3070

a ll.n or al.l o or
Db PR s Friaarions T RS, RO A RO R
11(edrinmné @rgine aciths piﬁﬂimll)nretpbnﬁﬂb for\ahtigan fecO@IMUNE TROERBIKy-terminal

porggrrnafi egce}‘? c%gl?l%ofipe%ra fgr&g%{) S 1t81|(1‘ gr?rﬁé ? Irergg&élégle fgcqff%ctgbfumﬂn
Huf6h Bl dhathB, arecdiadsiRed asa&ép;ﬁtanalambdeiﬂ@{i chablsl lilléﬁ\by; cBains are
or a

21-23 If the pol. e chai ns
ol i 35 . YOI A, o o0 Pty SRR 555 R,
IgD, M} NgAand (gEY réépdchvéfgav\ﬁ'ltﬁlwlﬂglht@ﬁ@hdaﬁﬁbhalr@ Nhé geAblR AL Ng
i de ¢hai ns di fferent sequences

es.. Pol av
conR i RO EIDTE e B oG, | SgrPors SEmBRFif R e heavy
chagtidl§ogRdudmd W DNYegibh 6FaboisdilUintord Armno hdidsbgeld gserany Fundamenta]

t et n odi es conprising three and four
Imw%%@ &aph rf'g EP‘E%de&‘fCP\?éqsi' N. ‘éf{agffr%r(rﬁcwgo&aﬁﬁ by
refaaéide ﬁﬁtsfeﬁtﬂrrety&'ﬁxt d1IgRIFpods) dTHég'aﬁdbtleer%gloﬁsQﬁ" RRAigHPedvy Wi Ghir

e t same or different. lementarity

nb
f°“82]iee?r"ﬁ‘?%‘/ ﬁa‘df"@ﬁ%ﬂlgh thetsrdytacy r‘famf‘?% has rt‘é‘gblaﬁgg fifeR)
of HWatuglly G&uﬂ'ﬁiglulﬂﬂldi{o glebYlibhaind xHibif the shréSeRGallsBEcture of
tem desgc |bed Kabat et al. in Sequences of 16 WO
rels S AL PR OUCS SO B RDIBISS bR YR AgRble regions,aio
I mmunol ogi cal Interest, 5th Ed., US Dept. of Health
and Human Servi ces, PHS, N H, NIH Publ i cati on no.
91-3242, 1991. One or nore CDRs may be incorporated
into a nolecule either covalently or noncovalently to
nake |t an antlgen blndlng proteln An anti gen binding

. o . o ~NENS
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5 may covalently link the CDR(s) to another

pol ypepti de chain, or may incorporate the CDR(S)
woensosahent |y. The CDRs permit the antigen bi Pdi/ng2007/020349

protein to specifically bind to a particular antigen

cal®ld cbrﬂﬁl@ﬂhéﬁﬁrity AerdfitihPRBioRd &‘t’m& e ﬁ'—t&nfﬁﬂié t(h@f&mqm@ both
or nore bind I Ng sites, If there is nore one

lightjandi heryy ehains comﬂ@setsherﬂwﬁgls FRe e%lewh;FRBeCIP% r’f&Bc@PR% and FR4.

The BRigAMEt e AmPb a&BYto léﬁ‘chdiornfaﬁr@ﬂtacco%%ce vhith B @éﬁ?llltﬁms @f Kabat
natural ly occurri n? human i mmunogl obuli n typicall

y
et glyip SFQP@PRCP ef¥rotsing af Tynusielogisal IngarepteS GEd: W%Bem <ff|H<,ealtlmnd

Hunfdh S8Rctd, ©A8) NIHE Nk Patlicaticitnot 93840 {1 ent  bi ndi ng
sites. The term "human antibody™ | hcludes all

ant ifSoantbedy Haferstia grintgieimsnunpglptwliv g 1oaib [aptigen hinding portion
the%?ﬁﬁ%?np@t@gwgﬁ]ﬁle Rdck ¥ org% ms)r F@pﬁafff‘ HQQJ m%l‘lspspemged.

sequences. In one enb e varil a

- Angiggadringing Rostieal may be erodused b)e@CCfmhmnhDNéneqhmquwwg by nzyinatic

or &ﬁmr{ﬁpaga%ag"c%f rﬁfbcft hﬂdedl&u Q{Elhcﬁ agﬁ&nonlh-?ﬁﬁe inter alia, Fab,

anti bodi es may prep are n a Vv
Falg x (@ ).eBv, dgmalmmamdm @Acbe)sfragntﬂats u!méudam comnkchmtmmg

dett: 18“ h:gIoh? %at anﬁﬁtéhgiﬂ amtfopleéﬁolﬁﬂgdh%d&w%mﬂxoﬁ e§ rd?a%l)dies

use IS genetlc
ma&mlﬁs@@aa@shea@nd p@dpdbhdnntmwnmémyt a perthof arl lngilm'xoglobulm

thaff @ﬁf@im@ﬂ%’%& g?ef%?ﬁsantlén ol g fd 8912‘51486 d y has a

sequence t rom e se of an anti body
20 déelab\fragméntaa momvyaletidagmers pecigthe By, \an€: and Cidrdemains; a

. . oy
LT R T
at th¢ kiegeregion;iarfalfcagment hasmlm Na amle@,ﬂodmems AR/ fragmemtducihs va

S I mune n ar e to th .
and 6 §(hurrrtlasnofg Sglegum 0aaﬁlt i gb é}’; a“aﬁé’%‘gﬂ% %Srﬁ Y ‘i‘t’%"ﬂ’ba Vi
dom:on,a)r Aol armgen}bnb;heg fragrhamt mheV,easercHomrmt(U Sat. Nai 6]846[63:1 0

o AUl BB AT OIS I, BT,

03/&01’1995)83(Yg/ardwn&11 rmitarteedl se-propthgor t he hunani zed

S0 Ao PSS e R ERD LB o

Jombdmaai_iiﬁker (d (gIIas)ﬁ(tl&)lc sdquénce of anfihi@eid ﬁﬁ&tﬁﬁsﬁ& forhh dAGIUIEY
onge or

profily QR TR RS SR el s LRy s B e g

itselfand &dtaandrdealérit ket ggn bindiay KiRUER] €4.f Birdét al. N8R @arehesTanN

it ] drri ' t er u t,

2R ST L3 9 RLEL et 08 BUTBD SISl o
bivaleit agtiholdies %mﬁrﬁfngltﬂﬁlwlﬁ&pﬁdﬂ dhhlﬁs er]u&@inrh@cl"pﬁolypﬁﬂﬁle chain

ant i ts. anti t he changes to the am no
cori ot DS R A BRa b B 2 iker HPis SBORUEro Aot e Qeeen
twasdotairs dA thetsBige Haiif thgalwidd @ chlddohmini ©9dir diihia ke eltnghtirlﬁe

antigen |s nificantly worse than the b|nd|n
dorgiah bR g AR (507 & GTOUNGT St 9 Prase Mt Asad
USh@NGﬁM—m@lﬁﬁd PaljaR Bl A £ h9anstReed B51218Y%) ek W@golgﬂp&ae%hams

054, 297, 5 886,152 and 35 877, 2

of 3 ‘S?Wy &R |“?ﬁ§f“f theR @) dibady resuling feom %e‘éﬁa“&?ﬂ viljdaye taagdentical

antigOmbiading siRE EPANpepide@ h4iROhE diff ARG thh DO M Hake a
or nore reg@gns fromone or npre other antibodi es.

diafogy i 19 S epORIBRBURIE SHeST) BB Ir 9o eieAnd felrabodics are

tBedeiomBHbing HAR aRd folP deRBaifkDRIp R f
o humanomﬁ lngGCGRaantl iSdgylﬁf)tlln 2gnot %r lengg(lnr?egﬂlpgﬁgmﬁd

foupMRFTLDIPGHRe: STt GesAESVS  Hishn B e aERE o4 LT BECR
ant Chapl¥mertatity aitethinehg R m} andlfage FOIRS egl&ﬁ '(FI@PJf Q

. than ope human antj - anti bodi es are m xed

SIViRANERRAY 73y by 1deRitisdusing Moty Bem gescuisd by Kabaigiad, in §equences of
chinmeric anti body may conprise a 5 CDRL fromthe |ight
chain of a first human antite GCGR anti body, a CDR2 and
a CDR3 from the light chain of a second human
anti-GCGR anti body, and the CDRs fromthe heavy chain
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froma third anti-GCGR anti body. Further, the

framework regi ons may be derived fromone of the sane
wW@nioBAH83ER anti bodi es, from one or nore differper/US2007/020349

anti bodi es, such as a human antibody, or froma

Prétemmtmﬁﬂnaeglbd@ Ofldrest| 5th BAEUS f81edfth #hdHinfR Sevices, PHS,
portion of 10 the and/ or |ight chain

Nq{SN%B?ﬁ{Iic%tg’ln Qi 1 24Rd 8] - SeesLs mose C%RS vay P‘\/lé%Pquf%fPﬁ infp 2

mokthicRARKY cofaledfly 8r iRAEIvaIeEA6 nRRER h@&m@én Qﬁt@@&bt}t}t L 2
particul ar anti body class or subclass, whil

anﬁl&’éﬁﬁtnﬁ@é Prosgin Ry Incprapraedhe GLRRG) as pag eha atesr pqtmentlde chain,

ma) QBRI AP UAk The CDR(s) 4roMRApdiyRPERRhAR - RAY Xtcgrrporate the CDR(s)
anti bodi es from anot her species or bel ongin

noggeuR sy dhe CBBepereitabeanggendinsinigpsetein i¢ specifip |budé«da are
partit @S RALS Rintgbeh ant i bod| es that exhibit the desired

bi ol ogi cal activity (i.e., the 15 ability to

spe dinfanign| bndirigrpotein enai hiangreng Puoerg binding sigst &frthere j& more than
one ﬁﬁ&ﬂté Q{e' ¢hk Bﬂdﬁ Giked g‘;w bﬁ Qfentjdaﬂéa opé ﬁn%[%hm%dy%g %Yfferen% For

refers to an anlbo bits
eXaynnls & gerally omemthmhn giumaglobulindymgelly has ta/n@ldeohcal binding

sxtésn»bfun:' i %138&1 ® %P%ﬁn&|o“8agr% l’lagggt} bk ase %*?’dm 31tes

det erm ned or exanp|
desdh¢ isad “htrmaEmahlde” mclbéflseu/antlb“ﬁﬂes fhatrtials dme@n nmasdrwtﬂct

reduc
AT AT My LB FIVADRRL: ¢ 5 gen.
all efthe tirmbletend canistentrdethaiot are demwd fiomchiumgn onmwriogloailin seguenses

(a %1}8)"&8%'07“390/ AH%/%% a%?@rdle%%/ 9% ar§ %)a v%gg{% ]o? Og/s e9xar(;1 les
of whith &re desssbatldelopeincladid t}yoqgh elpammﬂnhynmlm&lan (afmgen of mterest

' Ki t rt f ol ac
of ?{ﬁtgtltsg%ayls 1!1etlc lflyo nodgkﬁ (l),l CXPLESS %ngy%ﬁ%ﬁ%%edvian avyn
and/wélghmhtam eﬁcceﬁngrgem am no- and car boxy term ni
fra S _occur pea ri es of 25 )
f Ui oA RS R PR RS PG M Faieire ofShantibedy
deroad from ai rdehiinin gpcibybycmeapambsamimfacidebsititibeptélétdns, and/or

bl
M T —
andt@n@cesadéss R®fetedtituaaresgofsd ) sedmipared thahé hdnyhuaRE ld}&ﬁfé@

r.edi e rotei n.conformatiqgn domai ns that
antffRtt e T P iSlerEd t HamhE SuBicEorIn 864 Sithogmeni el ario
aciisLin diei famewoidint Oﬁiﬁtah’ﬂiohﬁﬁl@ bf thy heav 9 hiel/dt 1IBBIPUSAE 6:3hd Abat
s PaBitoo B Mol 6 G O htg s inghbin e 0.
emBodirHR ttgar ahited daxﬂim(@))ﬁk)m a mSmmnaMdykwlmse@me veridd@ one

deri ved nti body of a particul ar
CorbinBT 8 7 P P o E" SR R BB ERP acd s dues
in cR bt Me@YCIK seqtld'mees&ﬁ Hﬁoxﬁﬁurﬁﬁnfaﬁtﬁ&ﬁmarescﬂﬁfgb@ﬁ) r8duck HR1iXAE-
nul.t| ody" is an antibody that

ecific ant i

i oBE o8 g R ST B g G st
whaahlttg:esRSngeAaxamb atid $&idaés dithérrd noReritRhl BAnRGpetiBic Binding of
h aemflc ant i %‘FSX whi ch recognizes two distinct
t eé’b‘fbe’ g@gt%ﬂ“&eﬂeﬂé nges 9ithe A acidseaycgesdat aggmagoare
con%@ﬁ{vg Sfuadds, fhhﬁﬂ@@ﬁﬂlﬁ@@ﬁﬂ@hunﬁﬂlzé@idtiggdy B iiRGhAgkn 1s not
gfgﬁ ﬁl n i n%l afng an anti body "specifically binds"
SIGYHCARRY Vgksh aR te e of Bhe Romrhima anebrg o Wéé@tﬂ?@)rE’fﬁm})ieﬁ of
howio ke hOmidifdanfio@RE My bdfolndindNS Wan o &, o@ﬁfzw I519%6,852 and
Sggﬁgﬁrm ned by a dissociation constant (Kd,

espondi ng Kb, as defined bel ow) val ue of 10" M

or TrSermi ﬂdﬂﬁnd’ﬂlMa@tﬁboH? Stefers t6\Bn Abb&aRatRbA&hNEheRE Blofd rBgions
t hat sg? ifically binds to the 5 human gl ucagon

frof gRe HHBPOY ARy OBOrTMATE BB ITA OreoT IR BT Radispt Brose
fromother species as well with the sane or different
affinities. An "antigen bindi ng domain,” "antigen
bi nding region,” or "antigen binding site" is a
portion of an antigen binding protein that contains
antno aC|d reS|dues (or other nnletles) that |nteract




10

15

20

25

30

35

10 for the antigen. For an antibody that specifically
binds to its antigen, this will include at |east part

wo@Rooan3dsenst one of its CDR domai ns. An "epit OpEr/UBR07/020349
the portion of a nolecule that is bound by an antigen

embbdiﬁhhrﬁ,goﬂé lo® irdterdf tHe@SIIR s ardderiéd Bt b RAHM) anti ASCER hﬁt%@y In .
ri se _nan-conti guous portions of the nolecule
an((tger ﬁm ncF

Ren, P s deR cree degtrphibom @ ibampnaticéeSR prigodarls
andtRdr eMmBEdimEtOMS CDRs R nitRd MBS B Hlhas ar;ltﬁGQGRrﬁﬁﬁ%dles are mlxed
sequence but that, in the context of the pol ypepti de
ang ’@?‘P‘P%Qr“}/ 2 ghiperigantibpdya Fyr ingpncac dhirecric aptEbodis mey eeroRIiSR 2 t o
cmaqtbnoth@ BibhtlcRaiR 8f PRYNRY 2RANGROR ABHLd P EDRY alf AEBR I rom

per cent identity" of two polynucleotide or two
thedtﬂ%’éw d sccerdyusin @ati @%ﬂéb@ﬁyn@d thy CRRwsem thedreavyehain
ﬁoﬁ%H%%%%G@@RQQtﬁ@? FAMReC IRl o't 9%&@'}(& "’beg Ved Bbm one

W sconsi n” Package, version rys
of thg sanmy asgjSC@Rpytibedien d Otntoé‘,le demeng (diffepent @mléodms SUCE @s aeman

anﬁlﬁﬁﬁr ﬁgﬂla}fﬂiﬁgh%&t a'nqﬁo Ane Q?M&%’]&Qatéhﬁﬁerlc %Ht% df' Lég)loﬁlgg of

aCI are used I nt erc ngeab rou t an
thepirgyyrapfl/etlight shajrels ifentica Diah, d)pmglemmtq: OIDNA)/ed frd@An antibody

frofid ﬁﬁ%hﬁﬁ s;{eaegor befgﬁ}ﬁ%to a 31]091 nﬂgody?ﬁas%&ﬁas?%@lle the

generated using n anal 0gs
rempindeesfthedipns) &hﬂdﬁ lﬁcmwﬂa'tlthlr kdnhojogoustar eridatjved fioimemtantiigody or

ant%@leg)ﬂ ’an(ﬂﬂ&l spé&ép 51' ?ongilﬂg aglfogi]e Jﬁﬁb pods b}a@é & s@t?c'lag dAls?

[ ecul e can si ngl e e-stran

mcmded o6 fregrivendss Qfemh antihpdien thet Gﬂﬂblta}aﬂ dtsirnd|badegi@bacivity fie., the
pen reading frane
o e e R S SRR Serivat i ve,
nmut & imeutraﬂlzma amtrlondy ’ton 8inkibftory efititotg’ refen\xealt mmbodyTbm inhibits

i - tid
the%#r{?ig‘lgg%l’flgﬁlr g? & IdtPQ ﬁlh rg(fucg oonh%cﬁastog L ?]r @gblgsl O:ITS(??E%FS Ighc%ﬁm
sigaailing, psajemhhmled dori eem;ae ibg mmkﬂbaﬂh aﬂsa;ed/eembem uxﬂmmbiedleaelow

ol ynuc nt ar
o BB Peks R 4 of Tk B AR BRIt Pt e Breipker ©
mgna’(hlllﬂgdlj'uc lehA0%f Irgfapber embodimneritd) (ﬂlttredm@(ai ih@thdmgot sigiallthgss

o Bl 08 i S8 s S S5, 480G o

poI Fmgmbmmbn atelopd oftahtﬁ)oﬁmcanpja Irgaﬁﬂlﬁbreﬁﬁrd:digﬁh&abf ordinary skill

in tg% arllré}"oﬂo l?e.ltgaggmgs (% tkﬁ%f%?ﬁlﬁ&q% 86?1? {ngté%ll-%\g&ets r\a}eﬂgqeng\yvn in the
art. chﬁfehedmmtnw and tarbenyettineii omﬂ’agrmmd (ﬁ@ﬁdl@,@ obdut hew gmbnﬁhrﬂag of
vect o C, aci t hat

onp a nycl e
f“"éité??aﬁ‘gmﬁ?édkwrﬁffﬂta%&ﬂ Eihalomaio: °m€|1§qn le sftvcrompamse of the
nudl@tld?] aﬂdh)]ttr amﬁ)o(aelhlseqluabe dity pepudfic W&ﬁegkﬁs&é}uenﬁﬂ cﬁﬁg Bhdds."

C refers.to a |jnear or,circular ou e 1
Cmfﬁlﬁgfzﬁ%%‘ﬂT”WMﬁW%%d@‘ eg?é'éﬁﬂ‘é’ﬂfeﬁmf%lpé@lﬁe@
proteli}t @nfifinstionaldthaink haedcclus btﬁér@rcﬁ&hﬁoﬁ(ﬁ@ﬁiﬁ RhuStuecddhdR€ function.
Metrdo Men Rl eEneT BRI laa Prgegimensions siueture ae
knoaghe 1308, ielgy Bowicd dl., 1998 Soie@e20Ti64. €d Vi ruses), wherein

addi, t ments can_be introduced into the

vi r & C%E%%%A Ay i An RiPP Y Comppizing B MOTGEDRs derived
froh @UHIBYISS o RRIURALPeIBs drlisoypb @sd the Bhrhev dik Of BIheIantiB&Y of

5 are jntroduced (e.g., bacterial vectors conprising a

the sarpg 1 g re"éFF?e@'leW’rdfowpépl i cati on and epi sonal

manAehiuBspéaiGt @d’tﬂ)))dy ‘G SHedntibE L &c&ﬁnﬁs moRARmERE \sﬁm on
manmal i an vector? are integrated into the genone of

OnePT {98 ANBBES- (h5BRFIashek B SBEPERIPRIYS # Fa-sprsidte aabqdy” whigh
recééﬁ%ﬁﬁ% didtifict epRdPet Sraihe 6hn@ @ AGTeydnt dhtik@iR. host genonme. An
‘expression vector" is-a type of vector that can
di rect the expression of a chosen pol ynucleotide. 10 A
nucl eoti de sequence is "operably linked" to a
regul atory sequence if theigegul atory sequence
affects the expression (e.g., the level, timng, or
| ocati on of expression) of the
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nucl eoti de sequence. A "regul atory sequence"” is a
nucleic acid that affects the expression (e.g., the
wO eawslo3e3ti m ng, or | ocation of expression) of BCTUSL087/620349
acid to which it is operably 1linked. The regul atory
S eq U géhdindidgQrot€ik AR dthg a8 %Rbody tSpebifi Eﬁ@tb%tdg"’ fo%ﬁ taht¥gen,
the regul ated 15 nucleic acid, or throu
%&t thshugpn glieagen resentes 15 piads tadlegniigea avithe high bmdmg affinity as
de@ﬁﬂnﬁ&ﬁ@td ARScidthaconshinn@& dt & Joh@spﬁﬁﬂﬂﬁ I@ﬁ Q§ YeHEHABEE alue of

/qr the nucleic aC|d). anpl e ‘regul atory

105 Mq‘t{é‘?f’é 6100 nMyen Iepgle lﬁt%lﬁsftnévedlngéﬁ?falﬁ élet spesifigallyttinds to the
huR¥PEI8SEbIPR R ntag lbe BHIE Wﬁ@to%ﬁc%on rfeh¥RESHYIRE 5R0ies as

signal s). Further exanples of regul atory sequences are
Weblé@@ﬁheosea‘e|°hdlffﬁr@ntaé&ram§| e, CGoeddel, 1990, Gene

EXpragseh Eﬁ@ﬁ@ QbAgH,» “%%Mﬁdl é&reE‘Bﬁ Y gp‘l‘aggé/en]o%rng site” is a

Acadeni c Iess, San Bar on
portign gf anNptiges; bindipg metelmé@t coz@ueecew@@nd residugpor otber toicties) that

mté}a& ith ah Iaﬂﬁ%eﬁ EAl &ﬁtrﬂﬁt%% t‘hQ e?é@ﬁ glﬁ&m?gt%ﬂ:ﬂ ?ﬁ)&lﬁ&b}jﬂnp affinity

., a nuclelc acl d of I nvent
foré%manséena For ekantihestyghat ﬁmlﬁeaéb{r’qmde to its angigdn; thisorillfincludg at least

paljpgféft‘le%’s{lﬁﬂé Bis%DR faixampl e, a single-celled

euk aryote (e.g., a yeast or ot her fungus), a plant
cel IAn("epitppe” ig thetpoliwp oba woletwlertinias pouad by aletuttlgen inding protein

e T e S S A
(e-g-nis@@plypentidy, aminoactdybmdtdemt areTyqh b@aitgtxgu,s irathhp@t/peoedld’s is
pri?laxg%letﬁdéﬁc%q) {r11 tflJ]c%B egta(ﬂ tl{%%aé&)% Ee%aa dlqéxatema

scted a po ypep |ng
strygitire, lare rt;amenbtr@rto bahesher teds boundiby enttgen; bmmeg broteTﬂ’)e

phr “ ANk 103 n be used to denote
i AN R A B U
demntltmda)ymumbmng tlmsteqhetl@s ogngthp Ge@s:enhputen%rbm&h (a:ﬁrd of a{eSGCG

.h do
WI(S"C%PSIIP ?a&%%ﬁ ver§1on fbt 3 {:%pgalalg ?I»%P gtae%%e%g uﬂ}w g%iefaéﬂt parameters

reg Ubateonsy‘ pebgudsntide,’ Solighiuczdtidze dnd ‘mucleic Aadhas usedel |

. .such t it .becones ked with the n iC
im sl bR R TR BTG Hhales B oA St PN,
RNAooleeulas (e.g. omRNtA),pmalbgscnf ltlerDSA bf RINA geﬁﬂrited)mkﬁngtrﬂcléthﬁle

S R BB Rl oF oS g S8

hylgriels éfegebot. OTiR: rld(‘lelc had mlegule cafliedingfstraide BV ddublR¥REHdRH. In one
be identica

uc in fact .
ermptipiE iushic i GRS oL v ion b0mprs h TR APt Febing
frainb encadiag en mftlbb@e oxt 'ﬁMQn'&St, o&BatiRemete, ord@riMPthereof, of the

2008/ 036341 PCT/ US2007/ 020349 d ucagon receptors The
"®8agon receptor (GOGR) belongs to the family of 7
-tr ans rmgters&meiea PEIGRIcRbEdes hid&the 3b:8pl6MAEHt ka0t §f tRdir

nore in cel %ular SI II|n path yS Vi a
seaf{RoBY B PF ALEPF RERE G palioh g aheheRguslestidsiimane G
polpfiuRledtidesy ofpdeitel 1&Q5m§lbmaﬂtary n&ﬂécﬁﬁ@ﬁl tﬂé&her%@%ol&ﬂl@e without

Segre 5. et Endocri no
theepdition 3 o yhs ifpeued PERairs oy D FRRSSTEE-
seqame AGOIghiclcdtige 1 S@finpldHicatagras gRait Yolyfdble6tideNBb RS Of

@ oug i ncl ude receptors for secretin,
P°‘§'F‘tﬁ 8@‘%&% 1 hykridigniojopeanogiepunder modesaiely: stipgent Gengdigiensn Jhus, a
polpiuRteBtide caYbddompidiibntibidtahoth} PbIRROl&! WiiuNEkidgatkt Or -
@ese receptors have hi ghly honol ogous struct ural
conpReit-es including a relatively large extracellular

N-t N‘%d’ﬂ&f’ isChQ11Ble1d -acia ekt SanIR kRS0 Qlﬁro&l’céﬁmﬁcﬁa@amd Hifked
lular apd extracel | ul ar domai ns. one

intrac

to ‘beS’oao‘ieﬁeQP? YPhH SRPT i§enPiRimieh Mgichgelre & *blﬂneﬁlhfe cpwadquble
invention may be selected to bind to nenbrane- bound
gl ucagon receptors as exprasgssed on cells, and inhibit
or block glucagon signalling through the glucagon
receptor. In one enbodi nent, the antigen binding
agents of the present |nvent|on speC|f|caIIy bind to
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may also bind to the glucagon receptors of other
speci es. The Exanpl es bel ow provi de one nethod of

w@eesnadssng ful |y human anti bodi es whi ch bi nd POTI/O820aT1020349

menbr ane- bound gl ucagon receptors, and in a further

strafidl %ﬁHArﬁQltwul@Mb%ﬂx&\ AR Ak 1€ 58PigmentOtan®k Nighted. Another
speci es. The pol ynucl eoti de and poly e sequences
typefaf vecteniet wiral sesari(@g. TSPIICQPM&GH‘“’ZG“?‘%@%& FROYFTUSCR Asan

adenIohagLo%la%dRﬁrgsce@P tvﬁer%ﬁ‘%&iﬁ&ﬁﬁDﬁWseM’ban BDM&Sducecﬂﬁitd tBé viral

cynonol uca%on recept or. sequenc re .
genproe rfﬁqrifame@cthe (aEs] qqpamp AplengInqus EsRiieAtiop EY st c?ﬁ Bitg which they

are gﬁ# i UC']Q gR maq)gétormpls&g@ PRt BPorHSof replication and

SEQ I D accessi on nunber BC
eplsmdeﬁatmmalgn gecage)c Exher Yoty @t?gtnogg@é@@a& ggErehyLYegers e
mtegrtag:g (fr?B 91{% %er?o%cotfg %68 9ell (hbn GRGRGEH ﬁ]@o hE RésO6dIJ&d thereby are

ctgetggcct gccagccaca ggtcccctcc 121
replipated a@gg gith thgdast Beownte. dint“expagraian veciRy agerretof HeaRthiheata
dlreg} tgcgggxg)%egé 16h ofsocho @8 i’?‘?‘%%ﬁdé gctgccccc tcccacggag

ca acagaac cgacaagtat 241 tcctgct
C g gA@adedtide seglucmaisa‘loperdd)g@ld@éaf@a regifatQry sfaEence %]@f‘trﬁ@&@ct‘@fy

C acc a t
seqlgeélfeg%fgeé b e rggs&]o f@ g 3 hg ge%il ﬁtﬂ&ggﬁé%c?tugg (gtg;é;grgs@fa)ﬁ) of the
nucga@aga?sequegg dgtgatigoy sequensagisgaueeig a@% Q\gt gzgts i 231pressnon

A e T S

linked gﬂmg\dgo@cstq\ggreccm f@@kggggggm itepdfects dicest)y amine regulated
qracit B iyt e G ol o B FRFCEAF niAEhIE: eied Polfbiliés kO
bing EE &g?lbﬁrmgmﬁ&mmr th6 ﬁllclad; sad)c @a@‘gp%gscqf regalgtogt sequences
cacc C
i RERR A Sy SRR 98- PRBLAEES. i
si g&gsigg gtért}t@ﬁ@(ami&l ogt@@.ditgrb/aeqnemcgs:ac dmnbedgmtfggagmmplg, Goe del
CC .CC
o G gres e D MUt G earyog Lo RraanHhss san
%g ;cagaﬂt Bir6i ?:al t xsgagaateg%qm@m gzst3ggs-@6c agcaat g
C
ot dutenearar parEidh vobr Bl EgRleb AR Ghoicic acid of

theGhJeGAGS LDRost &licgBLaprokdryate, €@ exampie & cdli, acit cande agukaryote,
ctac aagt tc

21 WD, 2008/ 036341 . PCT/ US200 081
forg PR B GeLRIe AL (ot EAPC M FER et st €dadga
tobaeo @8 tdrtatdCpldnt ééll)%ihhtr@gt:@lé(e @g @ angaget, a:xgmkeyag@lgchamster cell,

accct gcgcet ccgccaa ttc ac 201, ¢t
a rgorb TEeRc gt Ao MRE 61 b B E TR BPERE ehp el £3 sultured
cell @tlcaf BO Fhridfometd &gﬁaggo&e@agtwg@gﬁttdggnmmgoﬂgg acid, whlch

gcct gggcaa agtgctatg a acca
care@a@; ressed @yt %pqs&begl 8%5 é\ge%a‘geg rg@g%g B%sg gl %g%p used to
deﬁcﬁggﬁ&%eﬁqhﬁmstﬂeegﬁa@fowﬁ@*a@g&teagﬂmaggatﬁc acidtchegxpgssed.
gacccccttg 1441 gctggtggcc tc cta ga
A Bsteaisgaen bl B RO RIS Rt I B ae « @
degeg %@%@‘esﬁk‘@ﬁlat@m@@aeﬁ@ﬂk ﬁlﬁ’éaucadﬂnﬂﬂhah‘dsdceﬁlsm thdDiti&omes
2) accessi on @gﬁ 9%@ %b an
oppy Gk AT (BF e el BRCTAG BT g s IEIS PR g Loy
to @é%at@cﬁlatp srugjeéacgll (@ thPpR g Tor Abtantial ;Si'ogé&& oﬁ&ﬂbh A\Seﬂl FE‘.’@Eause
Lys-Trp Lys Leu Tyr @& %y
certam modlﬁcatlons may occur in siicceeding generatlon?/ due tg e.g., mu tion o
environmental influence, such progeny may not, in fact, be identical to the parent cell, but are

still included within the scope of the term as used herein.
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His Asn Leu Ser Leu Leu Pro Pro Pro Thr Qu Leu Val

Cys Asn Arg Thr Phe Asp Lys Tyr Ser Cys Trp Pro Asp
wabeos@sa4l a Asn Thr Thr Ala Asn Ile Ser Cys PrOI/US07/020349

Tyr Leu Pro Trp His Hs Lys Val Gn H's Arg Phe Val

1@3@@&@%@ Cys Ay Pro Asp Gly Gn Trp Val Arg Gly
p Ala Ser Gn

Pro@g Gn Pra TrBArg
Hluegagh esctpien (FCOR) PEPTES Valhe BT 107 cmBmerghpneApafprors
thak %% cd@led kY bne® rmoﬁ?ﬁltrf’d%ﬂulﬁ? sﬁgnmhg Phliwaly ‘lla_B@trero\t{ﬂherg anme

Ser Leu Ser Leu Leu Leu Leu Ala Leu
"“‘f‘%/(éldﬁgl? ding protgins (Eélﬁotgé?) (Leglgekl_eéal Seignee239-Tiel 4-A6 1§ (}s%%) Segre
et a‘N BrehdEddosrino A MetadB o4 Phe3 N As 2RA hPr@i% \éﬁjcaéo?#ecl_lc;ﬁt%r” and

. Ala Ser Ser Val Leu Val Ile Asp Ay Leu Leu
Gafol " pprusestinterghangeghly. |<Ptéer@1f’ynbA§p> ﬂ@ﬁogrewn@ede rv&ptosefpr
secTJHn éﬁﬁ&g&rﬁkﬂ(ﬁ%btld%s(@Lﬁly vﬁo@ct“@lmtesﬁhaﬁ gtéfnfb’l? Per¥ith
| a Val ngr

home nelg3sing factop uThesgaecegtors @sthlgém hgpelogas swc@ualsfwnmsu
mcl-u%ihgg r¥lathRY lﬁlg@ e)ﬂl(:eliuﬁl‘x" NPtEIangl Horﬁ‘glﬂ a§§5 sdrR€ oft tpa%srgﬁ'ﬁbrane,

Leu Tyr Leu Qy Ay T Pro Met e
muvaqllu\aapndmxsacﬂlpiamq@aw VaI Lys Q/s Leu Phe A u Asn

Val Ilﬁ)rfé e%%dlyeﬁ’t t-ﬁg Emn%gﬁ brﬁﬁlﬂg @%ﬁts’%% fhe l}{FeEe ﬁr%('erf) @ﬁ m-E? Be

Trp Ile Leu Arg ro Va Leu’Al'a
selgpdqd tphmd m]@emlprgneph@m‘d;glucmog r¢ckptovas exprassedeon ct;léuaﬁdamhlblt or

blobk Qlul‘aﬁﬁn sibfatli E@rtﬁﬁfghqt%g%gﬁ%%oﬁeu E'er‘?)ETmer‘A‘sth %;Y igen

bmé@g agesip ocﬁtly Prisent HIVSnthupwdlcaNéalbmﬁweheﬂthwaﬁ’Igblca@h rébhptor. Ina
o o 0k Ao AR e B
may/also jping toth¢ glu¢agon fegeptady of e speeigs. ABe Rxyspled beldvaproGideione
0T i S. Arg Le y
el SEEER A0 i o
glupdgan Beept@erandera Mrtier @npodtinent@ind to Biuoagen cecBgtors lof/SthG species.
Lol eEia by St R P S i,
recéiiter aBelmoPno Thte 1 Mesrnes s(emdescenﬁs buthais jnope] ynduatl @aé icgheomolgus
glux(, égrgrecgpté}Qe%u%)lces eS&an fie%r}lerem s ar Bpé%sg xg%i%w 't gaggagagg

¢éctag cecegyeyad
tgcacacact 61 ctgdgbladciGlaggbyReeparsct ct gccag

at gt ggggeq tggctaccca gaggcatgcc 121 cctcacccag

Humar Gaoiogiapiensy pelgmicipotidey (ST MYNOQIX t ggt gct gt cat gt ct gcc
accéBibnagabgd(t64854ct gcccagg taatggactt tttgtttgag

aagt ggaagc tctatagtga 241 ccaatgccac cacaacctaa
1 ggcagegetigreagatyt ggapggeagd tagragcdaggbarhtogd cacgganc 301
61 odatagggac aagegdgrc pteteggictageat garageacaggicékeaac accact gcca
12 lagexiapgtgctpgactt 3B gtttgfxnag gotapcictat gtgictaggjticacoacaaagt
18 lgnegg@ccycigaragt@hdegsg agngadagicgigaccé 2dacgpetgat ggg
24 ctegitQigpg et gacgragO@pcance Geggaes etdtet@atgeaagg cctcccaat g
30 B tigdceagiiaggata PaicgarGai@ades FAGYEEC gAaREPIIIL J
36lgggmagel @tccagarg gageanyg ciddp@cagaigod grrgaggecyt gg
42 g gapatty apjgtcgdgas gdagoragrcyegitdtaa geapctidcg g@gdtged 601
48 lcab gt gdegicagog@aat Ragiyec agaicgpactgc@tctagaaac t acat ccatg
S4lgyapcapdigtactgosclcci @@t Cadchégegd Aatagagerteitggct ct gt
6010t gagapiccagotoc gt tegB et @ deoRAEAEAC@ gotd dac@pagagecag
66 loatgpdoh oL et asRhay ctogitgag galSeti@9gdcaeity acggggcgat
7217ddgcomes GUcitgn atlkoitd grosRad gt tlobiaictggeast acggc
78 ladgeagagagacacitatiogetg gc&ddot@ict el Qe atcBagagcygt gt
84 lattaicglzs Qedtcggcr gaitpReae bdcteBeEREGiccloGhadztiagag 901
90 1gaggictet tegigahdpt cdagieBE adc g SRR hda@@A el 0G@EHGCY cccct get gt
961t dtgtec gdt cwecgfiitcc R @G icgicahcoicaargicgiceschigt t t gagaa
102 gtitpaigt Gatcb@angapgeaaab@agaRGatacachflcacaidiet t atcct c

gtattcctgt cttcctggec ttactgatca attttitcat 22

21




WD 2008/ 036341 PCT/ US2007/ 020349 10 8 1 ctttgtccac
atcattcacc ttcttgtggc caagctgcgt gcccatcaga tgcactatgc
wda lebg/08q3act at aag ttccggcectgg ccaggtccac gct gacCRCT/US2007/020349

atccctctgc tgggggtcca 1201cgaggtggtc tttgecctttg

108 0REHEE6H AT GR e DR E AR TORROGE tiRcashaeaERRe 1261
llﬂlcgcﬁt&dgtgtatcgg@%@il EHict BB odc GRBEICEA bbecbmaadMiela Ct 90t ggct g
120 1t Rt B fiockard ghodetot GkpRRico RMRIRE BEGaAEICAgagCt
1291%@99@1%%%5@%9%&%@%%%%&@@ %gfstgéé agt Ct t

13 POGYIAGERRA AT o b A de U R AL F6p Bl EACRI B CCCagCagy
138142 6Ha6th ¢ Sifdad e & cc&i%%ﬁ Abha fdaQEitd at 9

14098 e RYOC R Hpd® ERGaGShc Loct? chéca ccctcta

1561 Sasdet Gg gg@cggccagt agt ctcccaa 9 tggc ga
cagcccctacc tgaatctcca ctggagccta gccaggcetge

Hug{aﬁ RdRAagie8d amifodddJd (SECPBE Nogcaacccag agccagar gc

47T 60 G6s8adh - EARAYegAC aaagcagcaa gacagcagcet 168 1

Meékt 8#0eb Bl 96InFGE Gl AfeFlro BAFCdUATe6 G bu BALCARG 36y ARASKRARO GIn
VafPve 38l ¥in VQIMQ{Q%tPBQ &l Iﬁhet(ﬂéltggﬁ 25 g&?’?}‘r@l{ A%p Gln Cys His
HiCAR 10836 Ceul 108 PrObrb Pfo TR 8OV ASA P PUL ASp Lys Tyr Ser
Cy§ THRE RS Bhrir & WB A& Tthr ?ﬁxg}\l@ @@ﬁ‘ﬂg Sé‘rt@}Q @Eﬂ ﬁQQ"yiaE&t 6 T8 Ris His
Lyd 9 kﬂﬁ@@@&%@%@v@ ﬁé\?{%gq?ro Arg
GI6in ré PEALRA DRI $or Glﬁ‘ég 5y M&C‘A%% f@lu@ﬁf’ﬁg Gl Glu
ValVEfa 155 R1eb- 24+ SE er@hQG al <§ T 209G Br 56U bRl L&y Ala

Lek £ LU Lk EEy XBInelieY G@E eQ Hls%)% Th &rdAS A8 Ne His
A\ Iguri’h val, @\gﬁ’hebﬁﬁ Eyg-RH S€p§er aPLéuy@al he Rsﬂr Y eu Arg
Thr x{g IR LG fle E%SAspAsp Lk §e u®r AGHGIEA% val
Al G? fs‘Ar J 941 5&14— A P\{é‘lv[e Leu Leu
Vall¥ Gl €Ly 0 ¢Phe Ser
FAl )fils Cys

Let it Leb &1 g%% ﬁps%ﬁ
Le e .Q\s hal nQ? q&)
Pro V3 Pt ey’ AR 11 q,eu
Le 2 ArpBl i

RSl
Le}%rf Sn 2N, ALt o
Gl Aé 1§ Clll_.) G1

pLe Arg p His ArgLeu
ro S ? I\% %RT%%G yl_g-{ly Ig '.sgél‘{gger laEB lzsrgrl(})l
léhteu%er %/E%/ge p Leﬁ Ser Asp Ay Ala

REONAS Arg Phe
%ﬁf %éf%%ﬂﬁﬁiﬁs
s Sexr.Thr1cu Thr Leu
[ is Ada GIGly Thr
o Mﬁ

n
\Y%
sL y L u}Le a]agla Val

Le

Mol (NFS 2ys él‘gg;&& s ﬁ"“n‘&#ﬁ?@ﬂ%ﬁ& lou Vel Ao
y
R OnﬂL/'?‘bT_r ?9 €er Leu Leu Ser Leu A a Thr Phe Ser

Ser Phe Phe Ser Leu Tyr L lle Ay T
2%‘;%%%9 Pk e %agegggg&lts%e%ﬁagg B Val val

61 BCapRCictyq ACCP] BR8G9 Ty  Ser Asn
12Iggfeascens qippcige cﬁgﬁcégc’f'rg g‘;ﬁcﬁgﬁtggégcf_% 891 e Pro Vval
18 Ipzaegeaqee Aterorasy taategadty pefdCiragiePhe val Hi s
241 ?Céatmc ﬁ"%acit%‘iﬁcﬁ‘é&tg%‘i“‘}&f’%“@ %ct&g&ﬁ gta%ﬁ W a Hs Gn
30} pifceqqpag taqiecterf pacalgasag-oo EEFY2PRYG AI a Arg Ser
36krgeectpglar oigeettggl aecpqagagt caeaas CE‘&&“@ &8¢ s @ u Val
42\ gricogalpge fIClEeslic.eAgEpCeaqe BBRcABeR (RERRSQIRICEICRHHE G y Thr
481&@%&“%&? bl W@agﬁsggt@é&@%e Leu Ser
S4lgpeag eragetp] sqiacastetlresiagee Aeciiegios Ug8E88tTyr Cys Phe
60} gatpelgcl ggg%“’@ gg/gracty %ccﬂgaéa@af?tqgétﬁ BRRECtE g Arg Trp
66}588 GihetgyiErags Hegsiqiet @ftgsteats satiagciec igiaeerss G u du Arg
giraggeae ysptiages atgpegicey Pieagaato ipgetogele aggegeqsply Ala Gy
78lgegegagiec aﬁ@%%*‘&i&iﬁ%&%‘g’@gﬁ elcpfpgrse 1Aiteeten Leu Met
84ltiacigpta segagegighacepipcagcptogipdp CWC@&%@% Pro Ser
90'!\&3“@“&&?‘}5 tacg Ageepallge AlEasatyey cusiecighBeSC Arg Leu Al a
g £33 ﬁ?rtgtﬁ%ﬁgaa(tﬁﬁ?alg@% t&%%@@laﬁgﬂ abol ynucl eot i de

J
33 pgepicaige gtafteatglcticpigecs tactgalgapiting

S ;)-

-




1 gaattcgcgg ccgccgeccgg geccccagat ¢ ccagt gcgeg

aggagcccag tcctagaccc 61 agcaacctga ggagaggt gc
W@e@sMAsserc aaggacccag gcacccaacc tctgccagat HBQWUS2007/020349

gt gggggggt ggct acccag aggcat gctc ctcacccagc tccactgtcc

108 TcaGELACh@ticald otfdpe cAHgb@eht Galghtheh BcketaEdL CL gcca

11 PREGGAGE BlcgBltEICCedi@hc fal0@atddctictgd bbedk@ht t gaga
12@9% D83 kBt RYEERE (CALHE GRGERkREBAY cctgctgcce
126G tcﬁt‘&@é‘&h@@&gc &6&9&5@%@ @9 ’écta'i: gacaagt

132G b AGhgpagsted ggge@gagct ERAM gg&sgaagggccaa
138Rhdab st &gg&gg‘;%ﬁ @caeﬁggﬁ&e@ag e 421

WY Srrs Ve o ggaaata@aaﬁ ot LALEGEC agt gt t cg
ISOGaEL04 e tatea &@aag@a?i gscaat gt

15&1%9@ aa?ctt&@@ Q&é& gccaa at a

1 63 1%&@005&%0?%& %&d?g&‘i%fc a{caa%cg ca?%a %CQOS/ 036341

LA A8 AL L O LA AL gg; Q, a§; 861 ncae
}2%&% gzgt aaaZa%i %t gS?S%?’q&&gtt # aéo(\:gacacgc

t at agccaga agattggaga tgacct cagt 781 gt gagcgt ct
M&Q&Mﬁgﬁtgéhlwgﬂ%qah%ﬁghﬁﬁ@)‘ gpa gagtggecde dgtygatctaty
4888l cCRAUbARAMRAWER a ctactgctgg ttgetggtgg

agggtgtgta cctgt acagc 901 ctgctgagca tcaccacctt

Mét b&%ﬁ%ﬁ@lﬂ%&tﬁl§&§s¢ﬁro ?lqsclie(ﬁtL%B ¢ty Eéugfe%tléﬁ e%GSJe Qfé Leu Pro

Gl 48995541 Ga @ﬁp‘&g M tAfSp f’lgat Ige% P‘ﬁg Gtu Cys
ngltlltstAgﬁ‘ﬂ@lf’lger L sp Lys Tyr
¥ g/{s?l Pro Trp yr
Hlst t\gizllbﬁlaﬁl tAtr LM ‘&zﬁtPﬁe fn ’lt \/t(a y Pro
lﬁ%g&’h%cﬂ sit %:aageg Val GIn Lys
Gl 9 gﬁ% ag er % er Leu Gly
1
GE %Eg@/g] ST

Sél?az' aeéglﬁ % “gf‘

a@eg cu euaéér

r?gqa iprg%%p!Gﬁ])é.AlllaLeu
gl.snc\ﬁ{ In é‘c{a gFC@fﬁ Q " gﬁl
CL RUGE G

Lys Cys Leu
I Arg Ile Pro

%ﬁ/ Leu
eu [le

ly Thr Leu

e

f ly Pro Cys
1Gly Cys Val
' acid

489 aa, acceSS| on no. NM 172092 Met

'. \_ ‘ > e ed
2 yl&&‘? °t|_lfs P (%Ié)Ala Pro Ser Ala Gin
e Leu Phe Gu Lys Trp Lys Leu Tyr Ser
Asn Leu Ser Leu Leu Pro Pro Pro

cEespiel R ARECE YRS TGS Tyr  Ser

gagf%é % %ccwgw e

tgﬁt tepse Sag"rfcﬁa fo clagelecleys val G n

% ?t %%Ft %gcﬁ?"céc Y hsp Ay G n
gtgcea acctaa cctgetgecece

301 cc ccta ctg

agct gtctg caacagaact ttcgacaagt actcctgetg gectgacace
361 cctecccaaca ccactgecaa catttectge coctggtace taccttggta ccacaaagtg
421 cagcaccgcc tagtgttcaa gaggtgtggg cctgatgggce agtgggttcg agggccacgg
481 gggcagtcat ggcgegacge cteccaatgt cagatggatg atgacgagat cgaggtccag
541 aagggggtag ccaagatgta tagcagctac caggtgatgt acactgtggg ctacagtetg

=it
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Arg Gy Gn Ser Trp Arg Asp Ala Ser Gn Cys G n Mt

Asp Asp Asp Au Ile Qu vVal Gn Lys dy Val Ala Lys
wORt08D§e345er Ser Tyr G n Val Met Tyr Thr Val G@T/U§2007/020349

Ser Leu Ser Leu Ay Ala Leu Leu Leu Ala Leu Val Ile

60L edethgdigs Cltigcleatiggdiicgtoyscelolldg bbcicalyed gdtgdacie g Asn Tyr
661 heecggdah adatogacds BadcerdttdR@tchiio tAdaaddiggodRigtd eu Lys Al a
72 Cotggtbty aW@dctdcCihaMihegt ltatapbsaga Igaﬂgéaghltgb&%agtLyS Thr Arg
78 T ytgasfogict fdoftagtySighbdeeedth zcté’g%rgcé\@@tég@@c atMﬁé Ser Val
84T edgtacgita %fag&i@ctﬁtgfct%g éy@ fg ;TGL g Val Ala
90 Tbtpetiftca Ich@addalctctbddaabyactédityt dcttBtatel Ag c@gcisn Tyr Cys
96T tgRgdabiitc dcCidctoty@icatdodt t%@t’gﬁ?@'tca-ﬁﬁgtct—g& ap¥dt Ser Leu Leu
108€egtcdab@ct Basiced; ﬁa AQateggbrctzgt YsntcoR ig‘) Rectithe Ser Leu
109ydtcckdpdcalidigatda® trihchtc kit@e é’tcf&ﬁtc Et‘igt ¢ Leu Phe Val
1141 ﬁg&é@tg_rdfc@atcé%ht gV@dtatéé’il at{a}z’efa U Asn Val
1263 dgdeisica HebrethbY cc @c aYgaEhe Trp Trp
1261 QtdeSdgFpcdct g%g ctc ak:& cﬁjcﬁ idcRe Leu Be Asn
13ﬂhﬁg h&g Qgg tcyéulctﬁrttgct da6a 4 ﬁ@gg c§'g g@iﬁ Lgu Val Al a
$1Véig Eéétt bl gc Qi{ gha cr&ac Jé%%%r Tyr Lys

144H céddgc abfidtc arctct Leu

R LR
0 R e o o ’t_g}; s Leu Phe
16 Radp8Peal tRHg A ga é%{:ca fac athc éﬁccla FLeu Val

168) tBaa¥allg A‘% aga a c %ta Gn Al a
174-%I géc kécé— o

aa é%t GI y Lys

A Act Egt &:c Skt gec acgﬁgg Ay Ser

18 |a§g g’ro Asp Pro Cys
Lys Leu Gn Leu I\/Et Ser AIa GIy Ser Ser Ser GIy

Ratl(ﬁamsgr%n%u T (e PG, byS_Thr _Serteu Ara—Ser

4858 adeBUioRhE. Asp Ser Pro Thr Cynonol gus

(Macaca f asci cuI ari s) pol ynucl eotides (SEQ ID NGO 7)
Met EXOuAP SRS TG ORh 'Tg'l'Le(l 320 Peu LJaALQQ RR vAIESLY Cys Leu Pro
Lyéﬁﬁzﬁp(pSer Ala GIn Val Met Asp Phe Leu Phe Glu Lys Leu T ﬁs ln Cys
Hlsafmgg@,@gapéegmﬂamsm ﬂ@%?éﬁ&t gw&éf SIS Tyr
Serll @5 TAPFHIGRGUF %gﬂ g@ glg %‘é Teu ro Trp Tyr
Hiﬁ%@%?éﬂq{l Af L&la\@g?sgé Qal%g Cﬁy Pro
Ar@@%lﬁ‘@& Ile Glu Val Gl Lys

)W’&l 9\999?5% e? PAPSS TS
AlaCIEe%CLteQ EEE Sﬂa E%FHQE&} ﬁe%% s The Ar Ile
e Rl Jﬁx@%ﬁ%t g 992 EoRATdohes
Ly Q98¢ s%“(ﬂ al er V?l éy la
ValAd & 9 gagﬁg %@rﬁqg f‘g\ Leu
valGdh QE tL&? S%P gS%lg ei aﬁlr [ Leu
T egg\%ff] Q’gf’ﬁ: gé"gggﬁégl Lys@gl égi Phe
GIFAGGAT GHEER ‘A%f'i‘ Pra Val
LePLdut Ah ﬂg £& flg 9 99 T—I-ng {%, b’g‘#ﬁg& éeu Arg
AlSH eaEs & 191%9\% % %Ero
L % g%qm 90 \9 9 : 5%% REBELHE: s
co e gtggg ngg o 8 é@iﬁ%?@%yéﬁ*

a € t
Gly?é%qg%ﬁ 1%°L° QA %‘% L% t g@%@ft@ gg%

n te?s gat c]csegrcgrg drethgat caact t
tt cat ctt cat ccgcat tgtt cacct gct t gt ggccaagct g

nnnnnnnnnnnnnn aCnCa aC‘. acaaﬂ r\r\nnr\ HCC
Cyno @Jégzgg %%fa CZC Jap b)tpﬁrvnil ‘N’dﬂ 7) tggocaagtccaca—
>°yn% i 4i ‘Eg g&gg g &R’gt‘@‘& gcaccctgcgcttcgccaa
ST LElEE %é%ff&%%&
tcct gagaact y_;.;;_ acgeteaceaalolcaccacaacelgaocel ccccccacggagctggtetgtaacagaac
gcaggaggagcggggcaccagcaaccacaagaccccatctgcgcctggccaagg
a atccccttct cctcccta ct a a ccccttct a Cynonol gus
(Macaca fascicularis) amno acids (SEQ ID NO 8) 478

at ‘gcgcc PCCt cttcctcagct ccttccag

BTt P RE [ pEpECgEtecegsanetaptgsact
ccttcctggcaagaagctgcagtctgggaggg t ca cca actcatct c
as Met Pro Pro Cys G n Pro Arg Arg Pro Leu Leu Leu Leu



Asp An Cys H's H's Asn Leu Ser Leu Leu Pro Pro Pro

Thr G u Leu Val Cys Asn Arg Thr Phe Asp Lys Tyr Ser
w@y®s8@4Pro AspThr Pro Ala Asn Thr Thr Al a AsPCT/U8208%020349

Cys Pro Trp Tyr Leu Pro Trp His Hs LysVal Gn H's Arg

ctitfacaap@ltcckiegtdafacAtcdcdaydaataddadhgtdatafbchtgbdcyt Qa&thE g¥atkacaaagtg
caa‘éﬁ@g@cc}étg{?fa@é‘ig@tg@g%C@ﬁgé?éa@thé@cgf‘é &?aéf%i@g ég%gibgcctctcagtg
cceﬁ@d&gﬁgéfsgb@agﬁ%@gg@cﬁga ddg ca g'&ﬁé?ac @lacage
ctgflcatgdoppcoViictedtygce caﬁ%lﬁg @at gEha @ﬁ@(ﬁ&ac Eaaddd Eat gcgaacct
gttfgtafccttydtgohRh kR bagOREgt cgat g@tgbt@égg b'gclt&hg a &ggcgacgacctc
agtlcagehictpbibiptdaloga gé Qgc &aactactgcet
ggAsdig g@gééc@t ghakaig fi{ gc a &:tc é Bﬁ‘ﬁca tct gcatcg
ca

gctlgy§g1 GcafitgtRaichadcete taacatg

ggéticthgt Etcocé@!'gg@cecgk‘f@ct cé ccaagctg

cgé B bddateBidcaetlaghttia tégccéé@!cca%ld &{ca ? cacgaagt
¢ c@tgé@k de E‘& J\%&ca act¥t cggtéﬁcéé%ct bt @c ttttccagggee

tgc;%éf}ggct c{z@tcﬂaagct{ecgtfqlf ﬂfdg et gz)éiagg : e g%t g aaagtgct

(¢ g ccactaa cdtct t adp g :

gtg%%lgca YdaglRiafdo¥gdab: %ﬁé bR ;e cff%l Scadbtee clﬂga SEERSER

5 s e G u AST

C drfrol . 8
yh o%\sQM"EfR:a fdsBcu\f 1s) fiino & ds 0 ~t Gy Phe Trp
Trp e Leu Arg Phe Pro Val Phe Leu Al a IIe Leu IIe

Méﬁ’ﬂ) IP e ? Bﬁl Pr | eu

Prd%: Q?r}:) PA !r)@n a e zgsp hg luf’li 14 L %, r
A:ltiﬁh (E) I’ro

Th-Bit azgsn %SeL
S f w 5,
Cy éin o %gﬁy a TI'PL % n
Phe8hn VA1 ek §

i3

Aty o
Ar 8111|
Va%ga g&?y

L

e

e
Trpa eu el Va gl
Ar rq’ e Phe Se

g#%?ﬁrg t
gf ﬁe?éleé’ge gp. oL

AlgBhidrenfrodihe tel n |s 90

tlnpn hlndlnn

@R
<

—AM-or—t-ess—-R—another—aspect—thean
rotbei ns specifically bind the gl ucagon receptor,
ﬂ&ﬁ%—ﬁmﬁf—&%l ing, and exhibit therapeutic biol ogical
ef f ﬁﬁdn‘é aspebiCthe @fesén@if@édnﬂﬁl pll%lvﬁeﬁanﬂéém&ﬁn ﬂ?ot@’ﬂk &,
gl ucose cl earance (tol eranc

a“tt?ﬂﬁ? %P“‘Wg{’ﬁéhgg%?‘%l %%Bodéﬁsla\ﬁﬁnmémnﬂbﬂwm&ﬁm @@fharwm&n

varﬁh@; Glahspeatical N BIRNo BB hihatHesgddReptor. BRRAE brﬁqb&%érb( the
t he gl ucagon receptor, and |nﬁ|b|t signal ling

m“$ﬁ?@ﬂ@ﬁgﬁﬁ?“UFﬁéﬁﬁﬁﬁmP ptor I n anot her enbodi ment,

t he Afiidn G@dir pmelngmrae&;&h&swahﬁe g’eﬁnn@e%bmah@éanhgaﬁ
bma pecifically hind to the human ucagon receptor,

iA® PIgieinsdhiay FF&F‘IﬁFﬂb’ Wﬂted@wumh@glg%gera@mtqr@e@ it glugzgen

sig@dlithg tEraRthegl0dagbPNBIPtR ImYne eMlb SHiMER SBe 1150 'vﬁmé Otth&htigen
gl ucose clearance (tol erance) in ani mal nodels.
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10 I'n one enbodi nent, the antigen binding protein
(e.g., antibody) conprises sequences that each

wo paepaasdent |y differ by 5, 4, 3, 2, 1, or 0 sPemUs2007/020349
ami no acid additions, substitutions, and/or deletions

bllfdfn@m@elmo%ﬂ'ﬂbﬁ&@ ehﬁnoiﬂkra@?e%t kHe ak h%mamlg%l'&é%s Pecifically
bll_‘kised her ei n, sequence that differs ‘3(/) no nore

ﬁléﬁ,ghg:ag%]tra?ep@r m}fﬂa} sxwﬁw a@d exhibijt therapemtic biplogical effects, such

as RAdHAd B16S gl %uo‘éb@iﬁ Ghitrdf tn6dLss, &‘T%Rfvm‘é%hﬁ&de‘éfbﬁraﬁ&?@l@an@@ﬁn
sequence own in Table 2 bel ow refers

amg’@hr@ I preempodipenty the pniigen pinding groéeingprentaimsa japtibodies that
spedfidhlly KiiSthe ShPBbA Féd&ﬂt&na?nd nﬂ{"lq{ %naﬂﬁk oA he t%&%ﬂ@c@ptor

wi th the sequences shown in n ano

In anoHistisRRadiment, jthe aatganpaing; nﬁmlﬁsgarﬁhlaﬁa@l antikadiep thaswscifendly

bindlto IR hemiA ¥ hicaE NS EDRY InHRAHERAERS (FHDHH cg n receptor, and are
Consensus sequences are provided for I|i ain CDRI,

capapjrof lowerm blaeftelirossaf impraving gibrase clemmxe tamnmmsammal
moB&@kow. 20 The light chain CDRs of antigen binding

proteins (antibodies) A -A23 and the heavy chain CDRs

of &xengsmeedimant; the enfigon hléiﬁln@ piotedrt (@ign ant{bady)i Cbmldn@s yequences
tha&ac%e Bé’enﬁpgm% Qﬁ% Q‘ﬁf&z g, ,el-lrawngle% xﬁag:ldta@ uPstltutlons

corresponds to Li 10 ow, an
andé@fsislegm\mm BFBR sesugrag of AbtA2dén TelpRbaies Ahisch h@nom@DR

se mgﬁfal\g} @gelggy Eg%%g:ﬁé%ﬁg&f?%@ ,ggg,s@uﬁaﬁiw%f—ad%ldn £
subgtfytiens and/ @ra@kgm@tfam ygBRagmgneashotrt indebla? bglgyaefemnstto a

SC%@%&W‘% 22 DB Sl orbhy Y QARG S REEI P P Bt
lﬂﬂm'ﬁ‘@'&t_SthwrS‘ﬂR?&SeMQ?I EFPFT (SEQ ID NO 10)

SEQl z{n@thl\pemb%ﬁ me %1 ﬁ}g ang) ewg{ndmgérotel? {;?népcrise one 8 more C({DR

aggt ct agt'cagagcc
Coracrgcmqmleﬂsakyagt telapy. (Nhs@glatsgrgag@s are ptoided @géxght(cBEQCDlRl,

o R RNl R g 1D 1)

( SEDh¢ QMairﬂG]PR( ShaqQYigdd bidding p2gteids @ntibodies) A1-A23 and the heavy

PR AR AU AR A A 8 b

Ta{lSEQA$1Do W23 barespofids@ LDtdNQ3 béRw, ariA RAIEI bW @Rlso shown

S G R e o e SRR

A-4 cgggcaagt cagggcattagaaatgatt gctgcatccagtttgcaaagt
ctacagcat aatagtaacc NA taggc (SEQ I D NO 44) ctctcact
(SEQ ID NGO 13) (SEQ I % 73) AA RASQGE RNDLG

AASSL(S LQﬂl\lSNPL'LIQﬁ? ?’é (SEQ I D NG 45)

(SEQHDNaT ) —AS~pgguta geattagaaatgat
ae cetoonnktt N~ LYoo Va TalaY :rl- a0t oy m CDR 3
A-1 T IEEEEEEY aggﬁ:tagtcaé’agcctcttggatggag Acgcﬁtcotatcgggcctct atgcaacgtatagagtttc
NA atgatggagacacctatttggac (SEQ ID NO: 42) cattcact
(SEQ ID NO: 9) (SEQ ID NO: 71)
AA RSSQSLLDRDDGDTYLD TLSYRAS MQRIEFPFT
(SEQ ID NO: 10) (SEQ ID NO: 43) (SEQ ID NO: 72)
A-2 aggtctagtcagagcctcttggatagtge | acgetttcctatcgggectct atgcaacgtatagagtttc
NA tgatggagacacctatttggac (SEQ ID NO: 42) cattcact
(SEQIDNO: 11) (SEQID NO: 71)
AA RSSQSLLDSADGDTYLD TLSYRAS MQRIEFPFT
(SEQ ID NO: 12) (SEQ ID NO: 43) (SEQ ID NO: 72)
A-3 cgggcaagtcagggcattagaaatgatt | getgcatccagtttgcaaagt ctacagcataatagtaacc
NA tagge (SEQ ID NO: 44) ctctcact
(SEQ ID NO: 13) (SEQ ID NO: 73)
AA RASQGIRNDLG AASSLQS LQHNSNPLT
(SEQ ID NO: 14) (SEQ ID NO: 45) (SEQ ID NO: 74)
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NA taggc (SEQ I D NO 46) cgctcacc SE ID NO 13) (SEQ
ID NGO 75) AA RASQE RNDLG AASSLQS LQHNSDPLT (SEQ ID
wWoen0s03dg34( SEQ | D NO 45) SEQ I D NO: 76) A-6 PCT/US2007/020349

agggccagt cagagt gt t agcagcaac g

tgcatccagcagggcecact

A-4 caacaat at (gigaonragecaiigdaatgitt hoagralcSigMtecDapiO | 4Ryagcataatagtaace
NA cattcact g2 | D NO 15) (SEQ (SEQND N@734) AA | ctctcact
RASQSVSSNY (FEGHESBAT3)QQYCGNSPET _ (SEQ | D NO 16 YSEGERNO: 73)
AA D NU - 46 R(AS@@IRDDB@ 78) A- T AASSLQS LQHNSNPLT
cgggcaagt ¢aggamaNDagapaat gat t SEYE I NOadf)t t ac a43EM ID NO: 74)
- ctatagldaqdl aiisfi das ‘ gtitgchaa dgeaadtagtgace
A (SEQID N e R s NN EC e
IA§§§LJQS LC ! j, ﬁ#}ﬁo (HEQ I D NOf 18 (SEQ I' D NO| (46Q ID NO: 75)
N SN ¢ ghet t ggat agt|g@HNSDPLT
acgetttcet %A%QQS% ¢4 atgcaac ‘@@ﬁﬁbgbt 48 NA| (SEQID NO: 76)
A-6 N%u i‘g;‘ BEE_ Séa%ﬁl ctcaﬂli'atétggtaactcac
NA MR EFPFT|! o i
77\ A-Q cd QStBIﬁ?O 77)
AA Ct cat ccd YGNSPFT
(SEQ 1D K ' FEQE 1P NO: 78)
AT 73)  AA w\sggxcm@am&a&saq&c RigRgdtoset [} qepecyapiagtiace
NA (SEQ I D N¢ttg8o) (SEQ I D NO 74 cgctcact
caggcgagt d&ﬁ@:@.&%@ﬂha.gl.a.t_t_t_ 1gdSEQIDNO: 79)
AA  caacagt at JRASQRIRNDFGNA aaat (| 9B g%@%ﬁ%‘ggT
SEQ | D NG.(SBQ 18D ) | (SEQNDENO: 80)
A-8 QQYGNLPI T gggtE@ctb@agd@tcttm)ag(ﬁEh@cgCDtCR@Cg&FW( SEQtg@aqgRtagagtitc
NA 76) A1l tlopogagasezatdgaggggat|d8EQAD HO: 42) cattcact
caaact t ccdagEQEIDND:dA) caggcgt dggacagcaa  NA t t gEQIPAO: 71)
AA D NO 53)[ reUI@sDDAREQD D [NRSYRAS (SEQ | D NOQRIEHPFT
AA SGDKLGOK¥KG IOREKRBS QAWDSNT\(SEQUSED:4B) NO.  RSEQIBED: 72)
A-9 FDTNC94) &g é‘téa atta7g§a§atg‘3tt1 2gctgcatccag‘cttggaaagt ctacagcataatagtaacc
NA tctggagatd gggggat aaat at gt |q8R@IbINITA/PCIgCLaticat
caggcgt g99aGae qggqo N4y ttge (SEQ ID NO 53) cacl (EQIDINO: 73)
AA oEQ DTN 2 .G NJ AASE ESCGDKL GDKYVOLQHNSNPLT
?E%ng Q“ o i : (%ﬁb IO soP NO (sﬁg ID NO: 74)
‘I‘\\IXO caat ct accaIa &3%&%5 g% %&9&9@5 t t ) Coak C§I§ glaatetee
| ID N 55) | Fdei gt a9t Ay (SEQ ID NO: 75)
AA QASQDISKYLN DASNLET QQYGNLPIT
(SEQ ID NO: 22) (SEQ ID NO: 52) (SEQ ID NO: 76)
A-11 tctggagataaattgggggataaatatgt | caaacticcaageggecctca | caggegtgggacageaa
NA ttge (SEQ ID NO: 53) cactgtgatt
(SEQ ID NO: 23) (SEQ ID NO: 77)
AA SGDKLGDKYVC QTSKRPS QAWDSNTVI
(SEQ ID NO: 24) (SEQ ID NO: 54) (SEQ ID NO: 78)
A-12 tctggagataaattgggggataaatatgt | caaacticcaageggeectca | caggegtgggacageag
NA ttge (SEQ ID NO: 53) cactgtggtt
(SEQ ID NO: 23) (SEQ ID NO: 79)
AA SGDKLGDKYVC QTSKRPS QAWDSSTVV
(SEQ ID NO: 24) (SEQ ID NO: 54) (SEQ ID NO: 80)
A-13 tctggagataaattgggggataaatatge caatctaccaageggcecctea caggcgtgggacageag
NA ttge (SEQ ID NO: 55) cactgtggta
(SEQ ID NO: 25) (SEQ ID NO: 81)
AA SGDKLGDKYAC QSTKRPS QAWDSSTVV
(SEQ ID NO: 26) (SEQ ID NO: 56) (SEQ ID NO: 80)
A-14 acccgeagcagtggeageattgtcage | gaggataaccaaagaccctct cagtcttatgataccagca
NA aactttgtgcaa (SEQID NO: 57) atcaggtg

(SEQ ID NO: 27)

(SEQ ID NO: 82)
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(SEQ ID NO 25) (SEQ ID NO 81 AA SGDKLGDKYAC QSTKRPS

QAVWDSSTW  (SEQ ID NO 26) (SEQ ID NO 56 (SEQ I D NO
wW@0)08M36B41 acccgcagcagt ggcagcatt gt cagc PCT/US2007/020349
gaggat aaccaaagaccctct cagtcttatgataccagca NA
aactiigtgcq 57 a SCSEQ 1D v
" (Se0 1B Nl (e v 2ooe o3t SR o0 Db v
A-15 PA_TRSSGSIYRENVG ?{:1 ardkcey ca ragegpcccica ﬁ&fgcatgggatgacag
Na (SEQID NG, aé J It\IO: 598 aatggtceggtg
act ggaal caf{gbankal sgoaagca aptaat o 99cc {8 NG 54
ytaytat yyy 4 1= acttytrayr T O TNCL N v
AR Cot gaat ggt ¢cgg N oM 29 )|\ 8fl)AA D;%NgSP)V
A-16 acagggasgia Ra aataat€§ cggeeetca | gcageatggBatga
ID NO 60 N O gtg%g agty Fagg ggg geageatggBatgacag
NA et ggaagc?a; IC% t ggaagt a ag@f&%@a@%ggccc {eigagtaggeeggta
INONND a1 ¢ at gtatac (SEQ 1D NO- ¢43EQID NO: 86)
AA Cctgagt agge g%?‘ NIGSSPYY D NO 3RN§§RIPS NO. 86 AA*AWDDSLSRPV
N RNRDE) A aDDS| SRESE 1) N0 RESEGHRINO: 87)
A-17 | D NO 62) gEgggquQ@tccga;cPtcggggg_w gataacaacaatcggccctca cagtcctatgacagcagc
A actgggagca;é%%ﬁ% gggca gaj SEEIENA @Ygccct eagtgctata
cagtcct atans.:ﬁQ‘ ggttatgetgtacac (SEQ | D| KREQ BRNO: 88)
AA  ctgagt get 3 aGssﬁéqArﬁWHss) (FENNNBPNO, 88)  AQSYDSSLSAI
TGSSS B YDSSLSA(SEQSE NO &b 34) (SESED NO: 89)
A-18 | D NO 64) | ta3EQgdRedgctccB@htagtg 1 Bgaagtttcctaccggttctet atgcaaaatatacagcctc
NA  aagt ct agt c petagreegascatygtit agt g gpeFQ DO aE50 ggt t ¢ tieteace
at gcaaaat aj RFEAYECNO: 3NA at ggaapgaactatttgttt ( SEEQ I NO: 90)
AA  NO 65) ct¢KSSQSLIHIGKNYND: 3bEVEBRES I D NO 90 MQMISPPLT
KSSQSL L HSDESEG I BUYSRFS MONI GPREQ IDSER6) D NOJ (SHF) THRO: 91)
A-19 1D NO 66) | Sigtdiddtd¥EdgcQdorgchtadtd | ttgggttctaatcgggectee atggaagctcttcaaacta
NA  aggt ct agt cparggabatdgpeat agt a t | GEY IDONE@2675999C ¢ idtea
at ggaagct c{ {(SEEpECNe: 37)A at ggat pcaact attt ggat (‘B&Q%NO: 92)
AA  NQO 67) 19l geSQSLIEHSNGYINADS /) | LSERRAD NO I2) 'MFAT.QTMCS
RSSQSLLHSN;@E‘Q]@ N@E@ﬁAS I\/EALQTM@@ ID(ﬁEQSI)D NO; (g;?éa : 93)
R I'D NUIbg) B a a ac
QZO cgggcaagt ch Fgg &g%a?&ﬁa gaca%ét?g g&tﬁ?«itt ctgcatcca égfaa %tca ctaccicataatagtt c
ct acagcat anfgg frge. 39)A t agge 8 I'D NO 44) A gﬁﬁo 94)
SEQTD DNO—9% NDE
M hassics Lo e Sﬁd)}' D NO_ 14 W :%% YI\II)g:S%)
—Nﬁ—gﬁ) A qU ggcad
AL ot geat ccagﬁﬁ%g“ga BT S et | concagaotsscagite
(SEQ ID NO: 40) (SEQ ID NO: 96)
AA RASQGISSWLA AASSLQS QQANSFPLT
(SEQ ID NO: 41) (SEQ ID NO: 45) (SEQ ID NO: 97)
A-22 aggtctagtcagagectettggatagag | acgctttcctatcgggectet atgcaacgtatagagtttc
NA atgatggagacacctatttggac (SEQ ID NO: 42) cattcactt
(SEQ ID NO: 9) (SEQ ID NO: 98)
AA RSSQSLLDRDDGDTYLD | TLSYRAS MQRIEFPFT
(SEQ ID NO: 10) (SEQ ID NO: 43) (SEQ ID NO: 72)
A-23 cgggcgagtcagggtattagcagetgg | actgeatccactttgcaaagt caacagtctaacagtttcc
NA ttagcc (SEQ ID NO: 69) cgctecact
(SEQ ID NO: 40) (SEQ ID NO: 99)
AA RASQGISSWLA TASTLQS QQSNSFPLT
(SEQ ID NO: 41) (SEQ ID NO: 70) (SEQ ID NO: 100)
HEAVY CHAINS H1 to H23
Ab CDR 1 CDR 2 CDR 3
A-1 agctatggcatgcac tctatatggtatgatggaagtaataaatatt | cttggtggtgettttgactac
NA (SEQID NO: 101) | atgtagactccgtgaagggc (SEQ ID NO: 164)
(SEQ ID NO: 123)

28




NA ttagcc (SEQ ID NO 44) cgctcact SE I D NO 40) (SEQ

ID NO 96)

AA RASQG SSW.A AASSLQS QQANSFPLT
WODNSAI3SE | D NO: 45) SE ID NO 97) A-22

(SEQ I D
PCT/US2007/020349

aggt ct agt cagagcct ct t ggat agag acgctttcct at cgggect ct

AA atgJdapeeNAt agagl t { STwRIDGENKANDURSVREC L EGAHNAC ( OEJ
EG 2D NeatibDaG (SESD NB: N2) 9) (SEQdE) MNG28Ys) AA
A2 FBDF@ (g% T m' e 7 Rl gkl ggcaKEiTa?E—
NA cgggcgagt cagggt tt?éé gcatccaéﬁ?lg]?gg?aééa
AA bdaL atayt it W :‘.
cocl G TSko LD 1 -ﬁ?ﬁ R
A3 o [ ?g%ggg 4 gﬂa B85 R pgpeteglpey ﬂaafa%gstc jrogagytigactggtiata
NA Rl N >3 C&&ﬂiagatcg%&e :-c\ gca( actactactacggteiggacgic
4t at gat-at e 4 '."“;. r‘ffnni@EQimNprmfa(‘
(§|¥ B NO 101 ) Gt-atPs o[0) TBEYNXYYYGLDV
164)| (SEQEONG 1) 923 28 WD 2008/ 036343EQ ID NO: 169)
PCT/1IS2007/ 020349 BNOH! 28 WYDGSNKYYVDSVKG | GEGEDY
A4 ( SEQae¢hat@gchiErc ( sn@tatﬂgmatwgtaa(t@@g@ Bran@dgatt§Bygacatt@actggttata
NA  agct|4dbEQeaNgs A1)t { clatetageicategrpegyaagt §actadartaagetctggacgtc
at gdggaggcggct t t gac(SRQ IINKOf EHD | D NO | (8FQ ID NO: 168)
AA  tat tS¥§adHccgt gaag yMEWYBEINKDYWDSVEK 6] EKBHYDIDTSONYYYGLDV
125)] (3BQ BYT®162)WDGSEKYYVDSVKG MGGGFDWSEQ BERQOL [39)
0:102) (SEQ I D NOf (SEZpID NOEQ8)D NO 167) A-3
A-S agctlatgggghageac 0 gritgtageicapgagtogsan! faigaggattacgatattttgactggetat
NA  (aad4spQUbald: ascYag afcigbiggarcdeti@bdegt @  NAcdt&fkthédptabighcgte
101) ctat gt agact c¢SERHEYYOC1IBGt act act hmimggarg)t)c
AA  (SEQTVgGNEY 127) ( S$pHESIKRYSADSVKEA B ILTGYHHYYGMDV
VMY mmm@w«; C(Ead D NdSGTéNYYY GLDV (éﬁﬁd RoN{21)102)
A-6 G ("'Egitét caclbU éa‘?ﬁ‘é adtiat fﬁbaté'\ agcctcagtattacgatattttgactggttatg
NA  agct F9 NG 36191 E bt Q’%gg aagt ov: f acgtc
ggaclaagat catt acga( ?ééd hﬁﬁ@t t FO{E gﬁ\%
SR 325""‘-‘"" S¥DNYYGMDV
‘ B0 NO: 193) 4 1o
i qa}gaﬁq@agrfétgﬁat% gaaaa ccgtattacgatattttg:fctggttattt
toc cogtoaagoo tggtatggacgtc
acel VUGGt geat s éi& (A5 Bhaaot RGRR RO, 17
AA T ~ " 77¥7] VISHDGSDKYYADSVKG | EKPYYDILTGYFYYYGMDV
(SEQ ID NO: 106) | (SEQ ID NO: 134) (SEQ ID NO: 175)
A-8 agctatggcatgcac ggtatatggtatgatggaaggaataaata | ttagcagtggectttgactac
NA (SEQID NO: 101) | ctatgtagactccgtgaaggge (SEQ ID NO: 176)
(SEQ ID NO: 135)
AA SYGMH GIWYDGRNKYYVDSVKG | LAVAFDY
(SEQID NO: 102) | (SEQ ID NO: 136) (SEQ ID NO: 177)
A-9 agctatggcatgcac gttatgtggtatgatggaagtaataaaga | gaaaaagatcattacgacattttgactggttata
NA (SEQ ID NO: 101) | ctatgtagactccgtgaaggge actactactacggtctggacgtc
(SEQ ID NO: 127) (SEQ ID NO: 168)
AA SYGMH VMWYDGSNKDYVDSVK | EKDHYDILTGYNYYYGLDV
(SEQIDNO:102) | G (SEQ ID NO: 169)
' (SEQ ID NO: 128)
A-10 agcaactatgctgettgga | aggacatactacaggtccaagtggtata | gaagatggcagtggcetggtacggtgcttitga
NA ac atgattatgcagtatctgtgagaagt catc
(SEQ ID NO: 107) | (SEQ ID NO: 137) (SEQ ID NO: 178)
AA SNYAAWN RTYYRSKWYNDYAVSVR | EDGSGWYGAFDI
(SEQIDNO: 108) | S (SEQ ID NO: 179)
(SEQ ID NO: 138)
A-11 agctatgacatgcac tttatatcagatgatggaagtaataaatac | gatcaatacgatattttgactggttattcttctgat
NA (SEQ ID NO: 109) | tatggagactccgtgaaggge gettitgatatc
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NA (SEQ I D NO 103) ctctgcagact ccgtgaagggc

cat cactactacggtatggacgtc (SEQ ID NO 129) (SEQ I D NO
WQAZ@B/02B4TYAVH VI SDDGSHKYYADSVKG EETYYDI LTGYHHYYI2VER07/020349

(SEQ ID NO 104) (SEQID NO 130) (SEID NGO 171 A-6

agctfat ggcat gcac Q3 @g@@mg@ai 3;9315 ggaagt ?@g}z’v@ﬁj RNO: 180)

AA  9agg Cmmﬁat tacgal #dppEer GYEDIVEG ! 8YSSDAFDI
A 101) é 10F 144 acta ) HeATHHC
I/\\IXZ (ESI = ggordliat gt r@c%a&tﬁ&ctggﬁancttctgat
102) PERD. 173 BT
ve) 240~ L1 SE D No: 180)
AA  o9ct y S DI
gaaz ), ,-51‘

A-13 - (SEQappaigEsaietags ( GEEIIES tggfazg&)atwcs‘ gmiatacgatanftgactggttartcttctgat
NA v SHItERIYALSIORG| ageesaoiceatedresepYGVDY | & &SB
106 (SEQ 1D NO 16SHQ INE: i43) N 175) (SEG NO 180)

AA agct|at tgcac ggiVas WPGENEY YADRSYAy g h RQURILEGYSSDAFDI
T s e TR e S e 0. 151

A-14 ¢t at|gedafagratgeat gadgggaiggtsmgaﬁ‘gtmaaﬁ&  pcctdtiaegRrattipdskPattacccecagt
NA 135 |ASEGVGMNG: ¢ )Y DERNEAWERNALER e AVAF DY atgd BiEQclar gt doa it
(SEQ ID NO__136 ( SESBEQ D NQ: 146477) A-9 aRRQEHNOat&pac

AA gttt atNG@gHat gat ggh¥IWYDGENIOAYADSVKG | AYYDILTDYPQYDYYYGMD
gaaqddSEQIldalx: atDa¢ &8RQ IyNOt pfht ata NAV(SEQ | D NO
101) ctatgtagactc¢gt gaagggc actact act a¢Sryj I §oargy) C

A-15  (SEQabdéhthkdatglat’) ( Sefdidadtgdbdpaakfatithaalidt attacgatattttgactggttatgagg
NAT VNSO (R L OV jo BT
G ($EQ ID NO 169) (SFSED NO:- Ng) 128) A ID NO: 184)

A4

AA  agcqaniGNECt gct t QORISHINASK YA BSVRET C RG¥EDDAFDI
gaagas eQ meice 964)9 J(@E@ﬁﬂ@t i4h9a NA a€sEQ ID NO: 185)

A-l6  at o4 gascg Hat Cl b Ttttchddgatatitpattagticota

NA :TI[')YE ! K%\Y(NDYAVS tctactac Iiégg;at acgtc
3%%%%%%&34@?% YYGMDV

AA CSEQIERTY 179)
%’% aftttgactac

S
Lt QS AIRIIR| Y
AN N/ 1 o \,'l/( E—rt:})iggt gi???‘)‘"\/(c"hl\chl SE I h I\I('\-

A‘17 yal ( % ﬁh L |.
109

W1 G

AA T OULADOIN M y -G\J.JK
}P?mgéii?uﬁous}“ QL 4>§@Fg PR, 002

cui

A-18 aagtclagicag %ot‘(’,’%’ gaagtitcet thch RigC P@‘cN@ctcacc
gat ¢33 Gt Ge ) f'eaes'iCtt ct gat 4
NA 109 ‘%?E%Q HEhiee 8RR 8 gB® t t gat at ESEE NS N® 141

act
( SEQ (§ > §o6))
AA KSSQSLLHSDGK VIWYDGSHKYYEDSVKG | VGYGSGWYEYYYHYGMDV
NYLF (SEQ ID NO: 153) (SEQID NO: 191)
(SEQID NO: 117)
A-19 agctatggcatgcac attatatggtctgatggaattaacaaatac | gagagaggcctctacgatattttgactggttatt
NA (SEQID NO: 101) | tatgcagactccgtgaaggge ataactactacggtattgacgtc
(SEQ ID NO: 154) (SEQ ID NO: 192)
AA SYGMH OWSDGINKYYADSVKG ERGLYDILTGYYNYYGIDV
' (SEQID NO: 102) | (SEQ ID NO: 155) (SEQ ID NO: 193)
A-20 ggctataccttgaac aacattaatagtaggagtagtctcatatac | gatcagtataactggaactactactacggtatg
NA (SEQID NO: 117) | tacacagactctgtgaagggc gacgtc
(SEQ ID NO: 156) (SEQ ID NO: 194)
AA GYTLN NINSRSSLIYYTDSVKG DQYNWNYYYGMDV
(SEQID NO: 118) | (SEQ ID NO: 157) (SEQ ID NO: 195)
A-21 agctatgccatgaac tacattggtagtagtagtagtgccatatac tatagaagtggctggtcccccctctttgacttc

NA (SEQID NO: 119) | tacggagactctgtgaaggge (SEQ ID NO: 196)
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AA SYDVH FI SDDGSNKYYGDSVKG DQYDI LTGYSSDAFDI  (SEQ I D
NO 106) (SEQ ID NO 140) (SEQ ID NO 181 A-13

wag@sasgacat gcac gtt at at cat at gat ggaagt aat aaat aBCT/US2007/020349

gat caatacgatattttgactggttattcttctgat NA (SEQ I D NO

109) | at ggagact ccgotiggeogpa@asgy tgatatd (SEQ TD NG

AA 142) [ovrMND NO T

1G95S SEAWYPLFDF
DQYDI L(E@‘QS@D@@%O) (|SEEQIE NI 15806) ( SEQ kBoMOND:497)

A-22 (SEQ z@c{}&é catgtac N Uctd@ightod péhghitddatatt | ctiggtggtggtitigactac
ttat 1 Ak 3@&& .
NA gcct aag%atlg?t 1tg)fqga c(ggg%bwqg@)ggt NA %E%IPBI%M)

110) actteyt t tatgoacyte
Al (SEQ S ,ﬁ%\gX’A{%' Y

NEND D NQ, 165)
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A-23 Z\I.I;I.;II.WD ' é'cusig' 2tag Iﬁgﬁ%@%‘é{ q) \tat &Sggctggtcccccctctttgactac
NA agc% a %@%&@q%ft ?écég ﬂ%igéécaagt aat(§ NO: 198)

AA

9

ot Ao ot

e NAlWSEQ 1D NO-

B O SRR

101) [¢ gt g

DGYYDI LTGYEDDAFDI SEQ ID NO 102) (SEQ ID NG 147)
(SEQ I D NGO 185) @é-@-@@&-éé&éﬂﬁiw cac
t ggat cat ccct gacagt ggt ggcacaa

ng% gggtttcattacgatattttgactggttccta NA (SEQ I D NO

ajygbRi gcacagaagt t t caggge cttctact act acggt at ggacgt ¢

W 148) (SEQ ID NO 186) AA GYYLH
RSO RPAGUEESERAPHN®I I0OTGSYFYYYGVDY  (SEQ | D NO

RS$QSLLDSEOGDDYND (SEQIP NGBHR) | D NO  187) A-17
RSAQELBPHYPEDIAGD EFQIPNYA) t t acaat ggt cacacaaa
agggt agcagt ggctgggt actttgactac NA (SEQ ID NO 114)
at at g8acagaagtt ccagggc (SEQ IXQ NO 188) (SEQ | D NO
R 150) A &GS W GVENGITKYRQKEQG RVAVAGYADY Y(SEQ ID D
NO 115) (SEQ ID NO 151 $SE@ 1D NO 189) A-18
aagt ct agt cagagcctcc gaagtttcctaccggttctct
1. at gRa¥a atlalc BgGet: ©od Tt add (SEQ IpNat 209t)gat ggaaaga
(SEQ ID NO 152) (SEQ ID NO 190) actatttgttt (SEQ ID
X1 M@ serirfeGEsidua oK SBRSIninklBiXdse, VI WYDGSKYYEDSVKG
X, 4G GBI WM YGBiine Mdidse,( SEQ | D NO. 153) (SEQ I D NO
X, b3 pspaB&iQrdsidud\ad anklatijne Aesiifle,agct at ggcat gcac
att at-at ggt ct gat ggaat t aacaaat ac
Gragyp@agaggcct ct acgatattttgactggttatt NA (SEQ I D NO
RASQDIRNBFGSEQRMD dEgtiglaagggc at aact act acggt att gacgtc

RASQERNDLGIBEQBANC: $EQ | D NO. 192) AA SYGWH
| | WeDG NKYYADSVKG ERGLYDI LTGYYNYYG DV (SEQ | D NO

102) (SEQ IDXO 155) (SEQ ID N®, 193) A-20
R gogkt aSaccQt gaac hacar t aat agbaggrgt agt ct cat at ac
gat cagt at aactggaact act act acggt ag g

ii. RASQX,IRNDX;G (SEQ ID NO: 201)

X,41is a glycine residue or an aspartate residue,
Xs1s a leucine residue or a phenylalanine residue.

Group 3
SGDKLGDKYVC (SEQ ID NO: 24)

SGDKLGDKYAC (SEQ ID NO 26)
Xs

S 6 D K L G D K Y V ¢C
A
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NA (SEQ ID NO 117) tacacagactct gtgaagggc gacgtc ( SEQ
ID NGO 156) (SEQ ID NO 194) AA GYTLN

WORNSRSSIT YYTDSVKG DQYNVWNYYYGVDVY  SE | D NO  11B0T/BR2001020349
NO 157) SE I D NO 195) A-21 agctatgccat gaac

iii.t aC 3G DH BT PR XK, QY IUXEH ROAR2)
t at agaagt ggct ggt cccccctctttgacttc NA SE ID NO 119)

X lifCvafin@febi@le 6¥9n Glahinéfesiibe NO  196Y 30 WO 2008/ 036341
PCT/ US2007/ 020349 (SEQ I D NO 158 AA SYAWN

HeX( &Sad@bRYGDSVKG YRSGASPLFDF  (SEQ ID 0:120) (SEQ ID

Grdg1 159) (SEQ ID NO 197) A-22 agctatggcatgcac

TYOMBA! @egabat@atgpgaagt aat aaat att cttggtggtggttttgactac

SYSME-SSEQID N2 10301) at gt agact ccgt gaaggge (SEQ ID NO

sy i- (SESERN® 1 160) AA SYGQVH SI WYDGSNKYYVDSVKG
LGGG-DY (SEQ ID NO 102) (SEQ ID NO 161 (SEQ I D NO

x;03) AfZx agarat aac
s taggitugyagtigyta ccat at ac

T tatagcagy ggu ggt cececect ctttgactac NA (SEQ ID NO 121)

tacgcagactctgtgaaggge—( SEQ 1 D NO 198) (SEQ | D NO
162 ADSVKG YSSGWSPLFDY (SEQ | D
%%V@@Sﬁﬁéﬁw (SEQ ID NO 199) CDR
Consensus Se u%ces 5 L4 ht Chain CDRI G oup |
fi_ I%%rxlgGDlo) RSSQSLLDSADGDTYLD
C 5T ueﬁ)““a TYLD (SEQ ID NO 20) 10

2 SSQSLLDRDDGTYTLD TSAi. R
L‘%‘%ﬁ(‘“béé“?Lszxs DGTYTLD(SEQIDNO 200)

eS| due or a threonine residue, 15 X2
AA§§ %%g% @e& due or a serine residue, X3 is an
ET { 3 or an al anine residue, Goup 2
RASQDI RNDFG (SEQ |[D NO 18) 20 RASQGE RNDLG (SEQ I D
ANO.A14§ XAéXSLRf’SSQGIRNDLG DF

E
i AASSLX,S (SEQ ID NO: 204)

X, 1s a glutamine residue or a glutamate residue,
Group 2

QTSKRPS (SEQ ID NO: 54)

QSTKRPS (SEQ ID NO: 56)

X]OXII
Q T S K R P S
S T

X0 15 a serine residue or a threonine residue,
X1 is a threonine residue or a serine residue,

Heavy Chain CDR2

Group 1

SIWYDGSNKYYVDSVKG (SEQ ID NO: 124)
FIWYDGSEKYYVDSVKG (SEQ ID NO: 126)
VIWYDGSNKYYADSVKG (SEQ ID NO: 145)
EIWNDGSNKYYADSVKG (SEQ ID NO: 132)

X2 Xis X4 Xis
S I w Y D G S N K Y Y v D § V K G
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ii. RAS QX4 RNDX5 G (SEQ ID NGO 201) 25 X4 is a
gl yci ne residue or an aspartate residue, X5 is a
WO ewsiot34r esi due or a phenyl al ani ne resi due. BEDUR2087/020349
SGDKLGDKYVC (SEQ ID NO 24) 30 SGDKLGDKYAC (SEQ I D NO
F26) X6 SNGDKL GDKY VC A 31 W 2008/036341
v PCT/ US2007/ 020349 iii. SGDKLGDKYX6C ( SEQ DNO 202) X6
is a valine residue or an al anine residue 5 Heavy
E Chain CORI Goup | TYGwW (SEQ ID NO 104) SYGw
(SEQ ID NGO 102) SYDVH (SEQ ID NO 106) 10 X7 X8 S

LY GaM Hy X, DG 5 7K ¥ X6 S(BEQUED 3e08e) X7 1S a

serine residue or a threonine residue, 15 is ;ﬁ]@
X ik ¥ GériH@ résRigk, larﬁm r@s@cﬁ@rﬁaﬁlﬁne ?é%ﬁl'uglé?a Iuka'nﬁt}tre I n
@i&%@snéuem a 45) SSLES ( SEQ

XJl@alﬁ\@par% he PGiducforA gﬁlt d-tet%léile E i A A S SL Xg S (SEQ

Jl@amneg egﬁa&@anﬁﬁr@slcgiem am ne reSI due or a
glutamate residue, Goup 2 QTSKRPS (SEQ I D NO 54)

Gr&KRPS (SEQ ID NO 56) Xlo X11 QT SKRPS S T30

VISHDGSDKYYADSVKG (SEQ ID NO: 134)
FISDDGSNKYYGDSVKG (SEQ ID NO: 140)
VISYDGSNKYYGDSVKG (SEQ ID NO: 143)
VISDDGSHKYSADSVKG (SEQ ID NO: 130)

Xis X7 Xis Xy Xz
A% I § H D G S§ D K Y Y A D S V K G
F D N S G

Y H

il XisISX;7DGSX ;3 KY X9 X0DSVKG (SEQ ID NO: 207)

X6 1s a valine residue or a phenylalanine residue,

X7 is a histidine residue, an aspartate residue, or a tyrosine residue,
X5 1s an aspartate residue, an asparagine residue, or a histidine residue,
X9 is a tyrosine residue or a serine residue,

X0 1s an alanine residue or a glycine residue,

Light Chain CDR3

Group 1

LQHNSDPLT (SEQ ID NO: 76)
LQQNSYPLT (SEQ ID NO: 80)
LQHNSNPLT (SEQ ID NO: 74)

XZI XZZ

L Q H N S N P L T
Q D
Y

i, LQXyNSX;PLT (SEQ ID NO: 208)

X3 1s a histidine residue, or a glutamine residue,
X22 1s an asparagine residue, an aspartate residue, or a tyrosine residue,

Group 2 .
QAWDSNTVI (SEQ ID NO: 78)

QAWDSSTVV (SEQ ID NO: 80)

X2 Xaa
Q A W D S N T \Y% I
S \Y%
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ii. QX10 X11 KR P S (SEQID NGO 205 Xi0 is a
serine residue or a threonine residue, Xl1 is a

W0 boososi3ne resi due or a serine residue, 35 HeROYUSHAT/OR0349

CDR2 Group 1 SIWDGSNKYYVDSVKG (SEQ | D NO. 124)
ii. Fl WDSSERWYNDIVKR,{ SEEQID N2 20926) 40
" Vi W(DGSNKYYADSVKGZ( gEQ | D NO 145) El WNDGSNKYYADSVKG
Xo{ iSkhadphtadiek rediddg ordkerintkdsidid4 X15 S1 WY DGS NK Y'Y

X,Ms bh SolWudineGesidie oY OvARNOB:s36341 PCT/ US2007/ 020349 F N
EAV E i. X121 WK13DGSX14KYYX15DSVKG ( SEQ DNO: 206)

Heh@y?c}ia&(apggri ne residue, a phenyl al ani ne resi dug, a

Gry@ i ne residue, or a glutamate residue, 5 X13 is a
EKDHISILTE YNSSY WGEDV(SBQ IO 8RN 891 ne residue, X14 is an
EEAYRDIBUG YEHYSGMD® (SEQaD Y0 iamt e residue, X15 is a

EPOIVDIETGYDNYNGMDVARES I IBNGg 75)esi due, G oup 2 10
E@Wﬁf@ﬁ%@@ﬂﬁﬁf( RONGs )13 FI SDDGSNKYYGDSVKG

(SEQ ID NO 140) VI SYDGSNKYY VKG (SEQ I D NGO 143)
VI3GDDGSHKYSADSVKG (SEQ I'D NG 130) %1 6 %17 X18 X19 %20
EVR Spf DG SyDpK Y YIA DrS ¥ K Gy § D N'S ¢ ¥ Hg 15
g X%61 S¢17DGSX18KYX19X20DSVKG ( SE@ DN 207)  X16 ipg
a p/al igne resi due or a phenyl al ani nepresjdue, X17 is a
hi st i gne resi due, an aspartate resgdue, or a tyrosine
residue, 20 X18 is an aspartate resi due, an asparagi ne
i res [ 9 I gy ne
' resFS’%SXg?‘zﬁsﬂ;P?ES’FS% DL R BN e
X25QEaﬂlsﬁileYe%ldﬂ érgét'teremd&e' Mpr%'r&lcﬁp% 25 Group 1
J‘l B%a% 1@§ 4 Brd¥fhne (8 1)’due a glutamine residue, or a proline residue,

X357 1s a histidine residue or a tyrosine residue,

Xas 1s an asparagine residue, a histidine residue, an aspartate residue, or a phenylalanine
residue,

X is a tyrosine residue, a histidine residue, or an asparagine residue,

X30 1s a leucine residue or a methionine residue,

Group 2
LGGGFDY (SEQ ID NO: 165)

MGGGFDY (SEQ ID NO: 167)

Xsi
L G G G F D Y
M

i, X531GGGFDY (SEQIDNO:211)
X3, 1s a leucine residue or a methionine residue.

In another aspect, the present invention provides antigen binding proteins that
comprise a light chain variable region selected from the group consisting of L1-L.23 or a
heavy chain variable region selected from the group consisting of H1-H23, and fragments,
derivatives, muteins, and variants thereof . Such an antigen binding protein can be denoted

.,

using the nomenclature “LxHy”, wherein “x” corresponds to the number of the light chain

variable region and *“y” corresponds to the number of the heavy chain variable region. For
example, L2H1 refers to an antigen binding protein with a light chain variable region
comprising the amino acid sequence of L2 and a heavy chain variable region comprising the
amino acid sequence of H1 as shown in Table 3 below. The CDR and framework regions of

each of these variable domain sequences are also identified in Table 3 below. Antigen
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LQONSYPLT (SEQ ID NO 80) LQHNSNPLT (SEQ I D NO. 74)
X21 X22 LQHNSNPLT QD Y 30i. L QX21 NS
WwWO2@8@3d34T (SEQ I D NO 208) X21 is a histidi nBCT/US2007/020349
residue, or a glutam ne residue, X22 is an asparagi ne
bnfdﬁiglpﬁuﬁns #MheAS RAtibinBlude fr dmapl@ amﬁ)oalw KR¥in %@ cb@BinstitR of
g 2 QAV\DSNTVI S%\)SEQ I D NO g WDSSTVW SEQ
ligfiSh A G s as rms@ewﬂm he gEpuof SRRV
cox%@s@ﬁé Qf&ﬁ%lLﬁ@T 198201402649 6Hb L.7HR, LeW¥, Pofo X23uTo,V

&r 1&% k’élﬂl X23 is an aspargglneremdue or a
Llé’é! E2H s L4HHL 3, LI 4 KISEH S LlHAGd 7B 7.dd8HL® LaPH2,
L2820, 1M AS L2 and [HBAYY. e E}nlgaﬁgent @Ieoéﬁﬁb&dles are human
EKDHYDI LTGYNYYYGLDV (SEQ I D NGO 169)
antihetigsD) | TGYHHYYGVDV (SEQ | D NO. 171) 10 |
EPQYYEL b%%@'é“@‘%}éeg tfﬁg%l}/@xci\égld mA) sequences encoding the amino
EKPYYDI LTGYFYYY 175) "X25 X26 X27 %(2
acigksgusazes of the Yaripplelight Pnivanabzte heany Joryains fgr ¢xemplgry GCGRY H
antiBoe? QDN P F . EX25X26X27YDI LTGYX28X29YYGX30DV
(SEQ DNG 210) 15 X25 is a lysine residue, a glutamte
residue, or a proline residue, X26 is an aspartate
resi due, a threonine resldB&E3a gl utanmine residue, or
a ApHEIGPR VesailgRegion Bopynugleotide payenags anal Amsiop dgid Ssqueaces
tyr03|{}e resi due X281|s an asparagl ne reS| due, a

LIQR%‘W al ani ne
gatattgtgctgacccagactccactctccctgcccgtcacccctggagagccggcctccatctcctgc gggctagtcagagcctcttg

gatagagatgatggagacacctatttgga tggtacctgcagaagccagggcagtctccacagctcctgatctatacgctttcctatcgg

gcctc ggagtcccagacaggttcagtggcagtgggtcaggcactgatttctcactgaaaatcagcagggtggaggctgaggatgttg
gagtttattactgc’%;t:qcaacgtata,qaztttccattcactttcggccctgggaccaaagtggatatcaaa (SEQ ID NO: 212)

DIVLTQTPLSLPVTPGEPASISCRSSQSLLDRDDGDTYLDWYLQKPGQSPQLLIYTLSY;
RASGVPDRFSGSGSGTDFSLKISRVEAEDVGVYYCMORIEFPETFGPGTKVDIK (SEQ
ID NO: 213)

L2 (A-2)

agactccactctccctgcccgtcacccctggagagccggcctccatctcctgc gg;ctag’gcagagcctcttggatag:gctgatgg
gacacctatttgga tggtacctgcagaagccagggcagtctccacagctcctgatctat cgctttcctatcgggcctc ggagtccca
gacaggttcagtggcagtgggtcagacactgatttctcactgaaaatcagcagggtggaggctgaggatgttggagtttattactgcg;g

aacggatagagmccattcac ttcggecctgggaccaaagtggatatcaaa
(SEQID NO: 214)

DIVMTQTPLSLPVTPGEPASISCR SSQSLLDSADGDTYLDWYLQKPGQSPQLLIYTLSYs
RASGVPDRFSGSGSDTDFSLKISRVEAEDVGVYYCMORIEFPFTFGPGTK VDIK (SEQ
ID NO: 215) -

L3 (A-3)
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcacttgc _gggc_emgt_c_agggg@g
] o
aaatgatitaggc tggtatcagcagaaaccagggaaagcccctaagcgcctgatctatgctgcatccagtttgcaaaotggggtcccat
caaggttcagcggcagtggatctgggacagaattcactctcacaatcagcagtgtgcagcctgaagattttgtaacttattactgtctaca

gcataatag;aaccctctcactttcggcggagggaccaaggtggagatcaaa
(SEQ ID NO: 216)

DIQMTQSPSSLSASVGDRVTITCRASOGIRNDLGWYQQKPGKAPKRLIY!AASSLQ GV
PSRFSGSGSGTEFTLTISSVQPEDFVTYYCLQHNSNPL TFGGGTKVEIK
(SEQ ID NO: 217)
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20 residue, X29 is a tyrosine residue, a histidine

residue, or an asparagine residue, X30 is a |eucine
w0 e@BasB34Dr a net hi oni ne residue, Goup 2 25 LEAZEEN07/020349

(SEQ I D NO 165) MSGGFDY (SEQID NO 167) X31 L GG
L4@ED Y Mii. X31 GGGFDY (SEQ DNO 211) 30 X31 s a

gada&idé‘gafg@cJc@@dzt@ﬂd@ct@éctgﬁctﬁ@fckﬁt&@hé&@agﬁ@&c%&cﬁé& cattag
22 AGARRGH g dtd16h gPpR S0k daBMREciaBdY Wtéh‘(dtédﬁﬁgcat%dmgé@aa tPEHoREcat
cad@fg@éa@éé@&agié@a{ctgg E@%ﬁﬂt&a@tct@adaht agtdi@afec 5%_ @éc‘é‘ac’tt@lfﬂc%fm
eeiflRthadicich@fd dol $tRagpRBdatchidd O Ll 23" or a 35

(SE@ayXOo:shag)n vari ab e region selected fromthe group
consi sting of Hl-H23, and fragnments, derivatives,
mut ei ns, and variants thereof . Such an antigen

DIb)] @QS%@@GDRV@ITWWQQKPEW%@G

PSRF GSGPEEITAISS L OP Emm
ghivoshegyn  vari ab e region an corresponds to

t e nunber of the heavy chain varlable regi on. For
exanple L2HL refers to an antigen binding protein
L5§fth a i ght chain varlable region 40 conprising the

gaaamcaggt % &%@t@& aea xastcg EEE LB Brattag

aadt pittocdazdetEhbotcecat
;; ta 3 ﬁgfncg\g% %rae&a Glac
(Sﬁiﬁj‘ b | b? | gen 34 WO 2008/ 036341

PCT/ US2007/ 020349  bi nd| ng pr ot eins of the invention

i nclude, for exanple, antibodies having a conbination
DI@MﬂQSQﬁSL%*%YGID&HEIT@@WYQQKPGKMMQ’ AASSLOSG
VPSBF 3G GG EII TSR QREDKA TOTY GLOHNSDRITRGQGTRIMIK st | ng of
(SHQHEANOL2H2, L3H3, L4H4, L5H5, L6H6, L7H7, L8HS8, L9H9,

L10H10, LI IH11, L121412, L131413, L141414, L15H15,
L6KAGMI6, H1-7HL17, L181-118, L19H19, 5 L20H20, L21H21,
gaa@@@ﬂm;ggcagtdtc&@M@Imdﬂ@meg&ghaghgmmmtdctge _@gctdakxoataggttagc
_gmmuggtamagqab@dﬂc%gcca@h:b&gﬁct@edaw@!mmg&@@ﬁcc
°a&%m@g&gigeact@mﬁe)gamwme&tcagmg@dggagcctdma&ﬂgda@tgtattactgtc

atitg gea e tttoggctdnggmaatgbgamtdaag ht and vari abl e

(smm/mdmm ns for exenplary GCGR antibodies. 10 TABLE

3 Anti-GCGR Vari abl e Regi on Pol ynucl eoti de Sequences

and Ami no Acid Sequences Light Chain Variable Region
ENFAGT QSRETLSAFPAER ATHS CRA HIOS ESINY IS8 Y QUISGAAPRLULIVSASERATGI
PD@ESGSG@B'@DF’U&HSRH@HEDM‘&WCM@GE@WVDU@ gagagccg
(SEiTm NOae23hcct gg~~ ca to tcaa'c tcc tt _..,,~, ~ ,

gat agagat gat ggagacacet attt gg
L7(4g) acct gcagaagccagggcagt ct ccacagct cct gat ct at acgctttcc
gachatagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccgtcacttgc gggcaag;caggacattag

aaatgattttgpc tggtatcagcaaaaaccagggaaagcccctaagcgcctgatctatgctgcatccagtttacaaactggggtcccatc

aaggttcagcggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctgaagattttgcaacttattactgt ctacag

aaaataggacccgctcactttcgggggagggaccaaggtggaaatcaaa
(SEQ ID NO: 224)

DIQMTQSPSSLSASVGDRVTVTCRASGDIRND WYQQKPGKAPKRLIYAASSLQ G
VPSRFSGSGSGTEFTLTISSLQPEDFATYYCLOQNSYPLTFGGGTKVEIK
(SEQ ID NO: 225)

L8 (A-8)

gatattgtgatgacccagactccactctccctgcccgtcacccctggagagccggcctccatctcctgc gggctactcagagcctcttg
‘atagtgatgatggagacacctatttggac tggtacctgcagaagccggggcagtctccacagctcctgatctatacgctttcctatcgg
gcctc ggagtcccagacaggttcagtggcagtgggtcaggcactgatttcacactgaaaatcagcagggtggaggctgaggatgttg

gagtttattactgc tgcaacgtatagagmccattcactttcggccctgggaccaaagtggatatcaaa
(SEQ ID NO: 226)
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cct ct ggagt cccagacaggt t cagt ggcagt gggt caggcact gat tt ct cac

W0 g@aaaiisngcagggt ggaggct gaggatgttg gagttt att acPgras2007/020349
caac t

DI MIYARUSLEVAPGEPAS IS CRIDOSKL BRINAGD TRED WIG A IR GCRSIQI(ISFRLSY

RASOG\WOREGRGSGADFDLKISRVEAEDVGYVYYCMORIEFPFTFGPGTK VDIK

(sm @ ROSRPNTPGEPAS| SCRSSOSL L DRDDGDTYL DWL QKPGQSPQLLI YTL

é PDRFSGSGSGTDFSLKI SRVEAEDVGVYYCMORI EFPFTFGPGTKVDI K
L9420 1D NO 213) 25 L2 (A-2) . ,
gacalf P P R P G R g B AR G PR BT ERCE sids _ a
%gi‘@lgfé%ﬁt%%aé&ag&ﬁ‘cag&%? CRClReCgPqigpARta RS cecat
'-‘-1'9-;' Jact %&F@é%é@@%@%‘@@ﬁ’%@éﬁﬁg&% &@&a%ﬁﬁaﬁ%ﬁﬁtaa@tﬁa_
£ X AC Qﬁg&gg@&g&g@é gagatcaaa

(S%%EQ\B]&? gt ggcagt gggt cagacact gatttct cact gaaaat cagcagg
- gtggaggct gaggatgttggagtttattactgcai 30

DIORACHPSS BERNY DR VI TICRENGGTRY JOBRPERAPHIRI FPA ASSERR:
psmmmﬂ&mv L ANNEG P SCHEORRLL D

(S KPGSPQLLI YTLSY
SGVPDRF GSGSDTDFSLKI SRVEAEDVGVYYCMRI EFPFTFGPGTKVDI K

ID NO 215) 35 L3 (A-3)

L1 a(é écagatgacccagtctccatcctccctgtctgcatctqtaqqaqacaqa
gﬂ\ﬁgﬁﬂgﬁg&q%%m@@W@mtc%@@ag@ﬁg@cat@cﬁgc aggcgag;caggacattag
taagatilasatieglalgipcrE9ancaInearRgestqerirasUent g tyteagatiatcodatitggangeag
aag@ﬁ@@g@gﬁ@j@@gg@@gaﬁﬁqp&@a&@wggcgtggquctgaagatattgcaacatattactgt aacag

tgeiaatotpcegatogedifggeseAageratasertagagrayadmt t cact ct cacaat cagcagt g
(SE%B%@@C?agattttgt aacttattactgtctaca 40 cataata aacc

ttctcacttcggcggagggaccaaggt ggagat caaa (SEQ I D NO 216)

DI QVIT @PSSLSASVGDRVT I TCRASOGI RNDL GWQQKPGKAPKRL I Y~AASS
DIQMEQSPS SIS SR SYUNWYQQKPGKAPKLLIYDASNLETGV
PSW@W@HEMXVS&MH@T&LM 217) 35
(SEADPNO82D36341 PCT/ US2007/ 020349 L4 (A-4)

gacat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacaga

L19 &Q?C&t cacttgccgggcaa cagggcattag

;gg% g?&tc{cli g %%g c%g gcc%pgvé ggaa aa%%&?gc C ggaga a%ééé?&ataa
ataigt lgb@ a CC % ca c aaacttce cectea éﬁé %gcg
gttc ‘@r” e Y %t;? gc ct%atc ? 5 c F%alggci%tggjxtgaggc%gacta
(gézsa : é‘c"tgij ddc%gccg%ag%ggc%afl%cc%i&c c§ gggaccaaggt ggagat caaa

NO  218) D QUTQSPS SLSAS

VGDRVTI TCRASOGANDL GAWOQOKPGKAPKRLI YAAS SLOSGV
SYPERBEBGBGHERIARI BC SEDREGBA Y VW DR RINBIQEPOCUTKY TR RPSOIP
ERF SEENSGNNOTL PIBGIQAMDEAD B Y COAWDSNTVIFGGGTKLTVL
(SEQAEENOC233at gacccagt ct ccat cct ccct gt ct gcat t t gt aggagacaga

gt caccatcacttgccgg ac a tcagg cg attag aaat
LI?EA' ggct ggt at cagcagaaaccagggaaagcccct aagcgect get ct at

C c aae tcccat
tceta gagc gactcag%caccctca%tg?cc%gtcgc%gg%acagacagccagcatcacctgc ctggagataaattgggggata
tatgmg tggtatcagcagaagccaggccagtcccctgtgctggtcatctatcaaacttccaagcggccctc gggatccctgagcg
gttctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggatgaggctgactattactgtr;ggcg

gggacagcagcactggggt_tttcggcggagggaccaagctgaccgtccta
(SEQ ID NO: 234)

SYELTQPPSVSVSPGQTASITCSGDKLGDKYVCWYQQKPGQSPVLVIYQOTSKRPSGIP
ERFSGSNSGNTATLTISGTQAMDEADYYCQAWDSSTVVFGGGTKLTVL
(SEQ ID NO: 235)

L13 (A-13)
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caaggt t cagcggcagt gggt ct gggt cagaat t cact ct cacaat cagcagcc
WO o@agsstgaagatttt gcaacttattactgtct ca cat aat apCT/H§200T620349

ctcaccttcggccaagggacacgactggagattaaa (SEQ I D NGO 220)

tcc@téa%? RageRAbiANR ; g‘ﬂ%&% %M@. $oXRE oCratad
ata{ §Eg@cﬂc£a S _’*e’u-- ( INA e 1ch@agc
gttc altstgooadcatage tc cagcgggacccag ctatggatgaggctgactattactgtcaggcg cg
e B e R ot cnagos
(SEQ A fe:Ebed );‘Ct gcagggccagt cagagtgttagc 25
agcaact actt agcct ggt accagcagaaat ct ggccaggct cccaggctcctc
atctatg gcatccagcagggccact ggcatcc

SYERGRPREGUSV SEsh DASIF 6 SEBRTCTROBREWI I IR P SA P BITRRESSIp

ER@@GS&Q@&?Q&E@WQMW@EE@‘@GGGTKLTVL
(SEQ e t aact caccattcactttcggccct gggaccaat gt ggat at ca

aa (SEQ NO 222) 30 -
. glbe\rlél'(ﬁPGTLSL FPGERATL SCRASOSVSSNYLAWQQKSGQAPRLLI YGASS

aa

ca cattetc

aggataaccaaagaccetct
Ctgg mmm@g@m@mmcmmmmcmm@amg@wg@act
egictiatpniacoapagicangtpticeessgrggaracagdigagegtecty

H? iyex 23&)ggct ggt at cagcaaaaaccagggaaagcccct aagcgcect gat

Nrm%gﬂ BRI 9?? %@@
bt%g;ggggagggac ATt S 224)

DI QVITQSPSSL SASVGDRVTVTCRASODI RNDFGAWYQQKPGKAPKRLI YAASSL
ng 5, WWPSRFSGSGSGTEFTLTI S

ca IW%&%%YP&ggﬁa%rggggggg(g%ac%atcP gtgtact;zzzaa%@acctccaacatcg
gaagpcaa ac actggtaccagea ccc CBBeoFX c ciggggﬁ?%ggvgtc
{g_c_t a%c 'ttéaytg Cﬁgt ‘_,e CaCe cg%é(?: cgg%gﬁ: izat agtctgaggatg ctga ttac1gtg

ca atg %ag gctgacc ccta

gracce gcagaagccggggcagt ct ccacagct cct gat ct at acgct tt

TGITSNIGSNTVHWYQ
é%? %@éﬁ T A i
ct gcat gcaacgt at agagtttCcattcactttcggccctggga
' gtggat atcaaa 50 (SEQ ID NGO 226) 36 WO

¢ 16341 / US2007/ 020349 . — ,

SRrearsess eI R PSR L it cEsasesagispgaraice
caagialohisclasiasesppReiencanierriEs iR et AC ke BlpiagmapisaiCascaatociiagte
cct y LECC cace cmgmtcagtgg;{t:ccggtﬁcga%gg\tggggctgattattactgt
ga e { ¢ EHCBRCTRHIECHUtct gt aggagacaga
(Ea acca cttgccgggcaa cagg cg attag cast

skl ﬁ‘%f\gg%g R S R AR S O P Yok kpsa
ve SaslAl F@Bﬁ&%&@é&%@%ﬁ%k%bagt g

ctyaagattttgtaacttattactgtct ca ca
Ll_}&asﬁgt aaccct ct cacttt cggcggagggaccaaggt ggagat caaa

MO Ahuind e P OO

actgcca tcctatgacagcagectgagigctata ttcggcggagggaccaagctgaccgtccta
(SEQ ID NO: 244)

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYAVHWYQQLPGTAPKLLIYDNNNRPS
GVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSAIFGGGTKLTVL
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10 (SEQ I D NO 228) DI QUTQSPSSLSASVGDRVTI TCRASOG i
LGWQKPGKAPKRLT V, AASSLEGY PSRFSGSGSGTEFTLTIS S
WO/eIRRDEO3TYYYCOHNSNPLTFGGGTKVEI K ( SEQ | D NGO 229pCT/1152007/020349
10 (A-10)

(SHRURNOE 24t gacccagt ct ccat cct ccct gt ct gcat ct gt gggagacaga
gt caccat cactt gccaggcga caggacatt ag

L18aegpt t t aaat t ggt at cagcagaaaccagggaaagcccct aaget cct cat

aatﬁttgﬁ‘éht@@&gga@fc@&ﬁ@;t&étgcgtc@& ABERAIBH GG Rt Ctgchagictagtcagagectectg,
T i e cﬁéaeaéégfge&%ﬁct&mg&écwié@@ﬁ&%@a&f&f@g
ga@@@%@a@@% L@E&&g@%@ﬁﬁg&%@agéﬁﬁﬁ&g&ggéﬁa&E& (gé E%t%gﬁgtttat

tacBhipdabintatRESAREEL:! @&gg 9% odag a
(S 46)D AD
D| SKYLNW PGKAPKLLl YDA SNLETG V PSRFSGSGSGIDFTFTI S

iLAT SV ERS NP KE SO RO EWR J A% PRI HYEVSYR
FSG%D SéQQ}SGTDFSLKISRVEAEDVGVYYCMQ_NI%PPLTFGQGTRLEIK
(SE gj ﬁwmt gact cagccaccct cagt gt ccgtgtccccaggacagacagcc

agcatcacctgctc' gga a aat~attgg gg g atat
L16{QgbAt cagcagaagccaggecagt cccct gt get ggt cat ct at caaact t ¢

ggt@ Q&&cfégﬁét&ﬁgtggé’ctt Qggttél@& ga Q:cg cctecatetectgea ggtctagtcc éagcctcctg
cat é? é;; % i gg%@i &&g&&g &Eé:ggctc
Cedb9ftat gaggctéaégftgﬂggggtt
SYELT 'P“SS\/SVSPGQT ASI TCSGDKL GDKYVCWYQRKPGQSPVLVI Y

g;&@;gs SRR

C atgag t gact cagccaccct cagt gt ccgt gt ccccaggacagacagec
@F&Q{))cacctgct ctgga ataaattgggggataa 40 ata
gac%cg

e e e TR
haa z f;cag oanm < gcc a%l ctatt ctgcatcca caaa vcat
ic“t_zg %g;%ﬁ%% gt %g%éaga % %itcQ?Eéia%tgcaéé%g%cf ﬁga % agg %568 %_.CA__Q

‘n

tatfa gﬁéa%&% : %5& gﬁagtc

(S

TOOtr L gg%%féaé a&aé &agclgaccgtccta (SEQ I D NO
(s%g‘)r 5%&)

3 41 PCT/ USZOO?/ 020349
‘ gﬁt gagct gact cagccaccct cagt gt ccgt gt ccccaggacagacagcc

e

cagci' catc
e SreBE R e et
TR AR JERT o “9558@5 Fayg_cg
Jggacagtdgcact gt ggt attcggcggagggaccaagctgaccgtccta 5

DI&I%E‘%SIPESMS388}{VTITCRASOGISSWLAWYQQKPGKAPKLLIYAASSLQ SGV
PSRFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFPL [FGGGTKVEIK
(SEQ ID NO: 253)

122 (A-22)

gatattgtgctgacccagactccactctccctgcccgtcacccctggagagccggcctccatctcctgc gg;ctag‘gcagagcctcttg
ata a atgatggagacacctatttggac tggtacctgcagaagccagggcagtctccacagctcctgatctatacgctttcctatcgg

gagtttattactgc tgcaacgtatagagﬁtccattcac ttcggeectgggaccaaagtggatatcaaa
(SEQ ID NO: 254)

DIVLTQTPLSLPVTPGEPASISCR SSQSLLDRDDGDTYLDWYLQKPGQSPQLLIYTLSYl
RASGVPDR.FSGSGSGTDFSLKISRVEAEDVG VYYCMORIEFPFTFGPGTKVDIK
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SYELTQPPSVSVSPGQOTASI TCSAEDKI LGDKYACWQKPGQSPVLVI Y. S

KRPTS KRPT QP ERFSGSNSGNTATLTI SGTQAMDEADYYCOAWDSSTV
W/RBSEUTVL (SEQ | D NO 237) 10 L14 (A-14) PCT/US2007/020349

aattttatgct gact cagccccact ct gt gt cggagt ct ccggggaagacggt a
(SEQ IBNT): gsd)gcacccgcagcagt ggcagecattgtc  a

caacttt gt gcaat ggt accagcagcgcccgggcagtt cccccaccact gt gat

L28{Ahgpat aaccaaa acg cctctggggtcc

ga&t&%%%ﬁﬁ@t@aﬁ:&@&gﬁg@@é@ edzhseRAlLHHCE
m%&t&@@gﬁ%cﬁ A ORe s taathotdoaica i b&do
3 % % ad@ididaCOREIHBLRREEREG agézﬁt@tg a4 gtattgt caacag

s “ V3 S BNV O QORPGSSPTTVI YEDN
e BrS Col DS S SNSAS

DIGM TIPS EOENR RS YN S EIRIRT WY Qb kP KPR TR TOSG v

PSEBSGSGSAPDEE A8 QPEDFATY YCQOSNSFPLTFGGGTKVEIK
E‘@% mﬁf)—gt gact cagccacccccagcgtc gggacccccgggcagagggt C
accat ct cgt'gt act ggaat cacct ccaacatc g 25 gaa
caat act gt acact ggt accagcagt t cccaggaacggcccccaaact cct cat

ctatagtaataatcagcg c~ ggggtc

: ming acidyBagbiences ggccat cagt

H1 gg@tccagtctgaggatgaggctgattattactgcg
cagcat gggat gacagcct gaat g

Camggtgggg@gwg@gamw@gg@gamgtcwzaaac(t@tzc@gmggﬁ#@xcma

ECEREIRIUBEREI TERE ERNT M QCERGIARICh S e SR ga

gg@mmgtattgcgaga_ggiggzggtt_ﬁgmtggggccagggaaccctggtcaccgtctcctca
(SEDRFSGSRIXETSASLAl SGLQSEDEADYYCAAWDDSL NGPVFGGGTKLTVL
(SEQ | D I\IO 241) L16 (A-16) 35

RSPRESALRSESS

VTUSECT U0 .ccaacagc cccago.acggcc

(Sé@ﬁﬁ l)cg cctcaggggtc

gaccgatt ct ct ggct ccaagt ct ggcacct cagcct ccct ggccat cagt
gggct ccggt ccgaggat gaggct gatt att act gt

H2dae@)cat gggat gacagcct ga t gaggcci z

: ST @o%ﬁ’&fédataﬁ&w
agﬁ&cggctgtgtattactgtgcgaga gggaggcggctttgacta tggggccagggaaccctggtcaccgtctcctca
(SBAPIDRNOEGBIN$GT SASLAI SGLRSEDEADYYCAAWDDSL SRPVFGGGTKLTVL

(SEQ ID NO 243) 45 L17 (A-17)

T e
IX JEPHCER RAHapEecer WG

s gaggzcaatcg ccct cag :
0)3) ct'Yaccgat t ct ct ggct ccaagt ct ggcacct cagcct ccct ggeca
t cact gggct ccaggct gaggat gaggctgattatt actgcca
gacagcagcctga cg

m3l8S
ﬁ%‘%_iifgv%g&%%gaccaa ctgaccgtccta 50 QSEQ NO 244)

aggcgtg ccagcctgggaggtccctgagact

? ggeloegte 28 ATTOORAERRCYTHQIST A agagcc
gagggcacggctgtgtattactgtgcgaga aaaaag atcattac acatttt act ataactactactac ct tggg
gccaagggaccacggtcaccgtctectca

(SEQ ID NO: 262)

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVMWYD
GSNKDYVDSVKGRFTISRDNSKNTLYLQMNRLRAEDTAVYYCAREKDHYDILTGYN
YYYGLDVIWGQGTTVTVSS
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WO 2008/ 036341 PCT/ US2007/ 020349 (SEQ ID NO 245) L18
( A-18)
wWa@aiahsgsgat gacccagact ccact ct ct ct gt ccgt cacccct BORUSIHOTR0349
gcctccatctcctgcaa' cta saga cctcctge 5 atagtgat ggaaa
(SEQED ATk 263)
tgtttggtacct acagaagccaggccagt ct ccacagct cct gat ct at gaa
cctaccggttctctg '
H4gagf)gccagat aggt t cagt ggcagcgggt cagggacagat tt ct cat t gaaaa

t cagccgggt ggaggct gaggat gt t ggggt t t at
ca&%ﬁsﬁgﬁ@%@gé%wﬁ% Bt Ry R
aglia atga aagiaataaa

& sce'flaﬂ@ccag%@)ﬁgggectggagtgggtggc
act IR ACtSE L AN LR T tg_qugcc

gawctg@@tactgtgcgaga aaaaa atcattac acatttt act ttataactactactac itctggacgtetgeg

gcG\?F@&P%M@FaﬂSﬁm%ﬁm%mmcwmmmm@mcaccmg
;dg% gsfcr«aggcz&m L 19 (A-;19) 15

pg?@f’étgactcagt ctccactctccctgecccgt cacccct ggagagcecg
gcctccat ctcctgcaggtctagtcaga cg cog cata aat ggat
ccaact attt .

$G:1€ S WYRQARGKGEE WY AN ;
SLRAEDTAVYYCAREKDHYDILTGYN

@éﬂ:\é’@éist cagt ggcagt ggat caggcacagattttacact gaa
&@%gt ggaggct gaggat gt t ggggt t
t att act gcat ggaagct ct t caaact at gt gca~Ut t ggccaggggaccaagc
gagatcaag (SEQ I D NO 248) 20
\ﬂlTQSPLSLPVTPGEPASl SCRS

3L ataeape oot t)cac@Etc@azgag(cAat@@aagaacacgctgtatctgcaaatgaacagcctgagaactg

agggatemcmtaqm@mcm iz gAgacptd agtegdtaica y 2ty
ccaggggacacggacigtctpecgggcaagt cagggccat t ag
(SEQH? yéx 24Gaggct ggt at cagcagaaaccagggaaagcccct aagcgcct gat

ctat tgcatccagtatgcaaa ggggtcccat
QVQW@VQ@GR&WMWMWWW §ASI0DGS
HEKYARA RIEERDNSKNTAYTOQMN HRTRDSHMACEY EPRYRILTGYHHY!
WﬁYTWcaggggaccaagct ggagatcaaa 30 (SEQ ID
(SBQID X60267)

DI QUTQSPSSLSASVGDRVTI TGRASOG RNDL' GAYQOKPGKAPKRLI YAASS

H6&é§9/GSGSGT EFTLTI SNLQPEDFATYYCLOHNSYPRSFGQGTKLEI K

gochageroaggtaccaiclogtd g aaagt ggggcc cat “ ‘
(SEETYNOC2633 ggcagt gggt ct gggacagat t t cact ct caccat cagcagect
gcagcct gaagattttgcaacttact attgtcaacaca 40 g

QVQIAVESHHEGV YQPGR S CRICIIA AYHIFS SUGYHIW R RONPGEAY EHWHABIWNDG
SNKSHFADIYRERFASRPNPK VI ZEBSNSLRAEDTAVYYCAREPOYYDILTGYDN

Y YOARYGRRMWIG TORAKYE SSW.AWQQKPGKAPKLLI YAAGY
(SHEORASGSEE9GTDFTLTI S SLQPEDFATYYCQ QANSFPLTFGGGTKV El K

45 (SEQ I D NO 253)
H7 (A-7)
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcctctggattcaccttca
gtagctatgacatgca tgggtccgccaggctccaggcaaggggctggagtgggtggcag;gatatcacatgatggaagtgataaa
ctatgcagactccg;gaaggg cgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgagcagtttgagagct
gaggacacggctgtgtattactgtgcgagagaaaaaccgtattacgatattttgactmzttatttctactactatgggatggacg; ctggeg
ccaagggaccacggtcaccgtctcctca
(SEQ ID NO: 270)
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L22 (A-22)

gat at t gt gct gacccagact ccact ct ccct gcccgt cacccct ggagagccg
wWQ@e@BoOs@urCt cct gcag cta cagg cg ctcttg PCT/US2007/020349

gat agagat gat ggagacacct at t t ggact ggt acct gcagaagccagggcag
QV Q@I VESBEGVVQPGESLRLSC ALSGETHSSYUMI WIRQ AHG IS ICEWV AVISHDGS
DICY YA DSRRGRE T BRONGN LIOAIS M SSIFA KIVEA ¢ e AREKFSVDICTGR/EV Y
wG@@mg@sggaggct gaggat gt t g gagt tt at t act gca

(SEIS 8@ a¥pgagt tt ccat t cact tt cggeccct gggaccaaagt ggat at caa
a (SEQ ID'NO 254) DIV LTQTPLSLP V TPGEPASI SCRS S Q5L

LDRDDGDTYLDWYLQKPGQ SPQLLI YTL SY 55
HgRAE‘g)‘:VPDRFSGSGSGT DFSLKI SRVEAEDVGVYYCMORI EFPFTFGPGTKVDI K

cag%%cm et 303 dn ol gl g QR L AR M hgadiciberdd I g ek cttca

gtak gg gggtccgccaggctccaggcaaggg ctggagtgggtgocag getatatggtatgatggaagpaataaat

actBi3fy _fg&%%éf%‘ osibtecaBldatdafiEAdAb L L Qitag&éé%g&g&@&?&@gcc

gaghabRfdcitfiata CRIH st Mdethgial Go ol o 53 gtcaccgtctcctca
E{ggﬁg@t Q‘ﬂgcct gagt a cagcagaaaccagggaaag Ccctaagctcctgatc
tatact acttt C aaagt ggggtcccatc

aagttcac at ct gggacagattt cactct caccat cagcagcct
QRGN FAYHSTESS YEMHYEVRQAPGKGAEW VAGIWYDG
RN YYRSYKC SERAEQFAY NN CARLANIHDYVWGQGT

LWSS256) 10

(SES BMROSPEIVSASVGDRVTI TCRASOG SSW.AWYQOKPGKAPKLLI YTASTL
g g SGV PSRFSGSGSGIDFTLTI S

H9 kggEDFATYYMOSNSFPLTFGGGTKVEI K (SEQ I D NO. 257) 15

ol 0 %ﬁﬁé%ﬁé@ éc%&gg %g%@clfgag?c?&écgﬁgﬁgg%tipgga@cam
: : ,, ;:g: E‘l éﬁmiijlﬁﬁ%%agn?g%{ tatgatggaagtaataaa

qapgget cgag gce
Eéf*tﬁ cigfed %%ﬁaﬁéag AR Tza%tgsgt IR b stz gacatctage
gecd ?C ?( | TTAagy cdg [ggc ggtggcatc éga'g'tg
s aa- taaatat tatgta ag

C ccgtgaa ggccgatt caccat ctt cagagacaat t ccaagaaaacgct gt a

t ct gcaaat gaacaggct gagagccga 20
QWVVEQBGRSLMWWGL@WAVMWYD
GSAKTHGIDEIRGR GBS RDNSHOTE AT QMSRERAERT A S¥QCUARBMDHYBRTGYN
Y YOMELDAS GRBINMOAGRSL RL SCAASG TFSSYGVHWRQAPGKGLEWAS
(SEQ YBO: 275) .

NKYYVDSVKGRFTI FRDNSKKTLYLQVNRL RAEDTAVYYCARLGGGFDYV‘HIST

H1§ VTVSS ( SEQ | D NG 259) 2 (A-2)

caact Fé‘g a ? %%&%{’% cc cct gtccct%tct
N i %% e gé S
C aat ll. ragtatet 5 %08 aic,a % ggaﬁ%éq ﬁ tatlgzﬁgf:agttggga:zt;ggt‘cz
a°t 8‘55%?3?%% aglegued GaTt S (S St
i@hﬁé t gaacagt ct gagagccg ,

t gt gt att act gt gcgagaat gggaggcgge ga ac

OV B RATARRA S PO RS A SRR B v 2Ry
KWy DY AN R S N T KL QLN SN B RSP RER G GARBL

KRABSAERFTI SRDNSKNTL YLQVNSLRAEDTAVYYCARMGGGEFDYWEQGT
L VIVSS (SEQ ID NO 261)

HI1 (A-11)

caggtgcaactggtggagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcctctgggagcaccttc
aga getatgacatgeac tgggtccgccaggctccaggcaaggggctggagtgggtggcatttatatcagatgatggaagtaataaat
ctatggagactccg;gaaggg cgattgaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagcctgagagc

tgaggacacggctgtgtattactgtgcgagagatcaatacgatattttgactggttattcttctgatgcttttgatat tggggccaagggac
aatggtcaccgtctcttc

(SEQ ID NO: 278)
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40 H3 (A-3)

caggt gcagct ggt ggagt ct gggggaggcgt ggt ccagcct gggaggt ccct g
W@o@siadlart gt gcagcgt ct ggatt caccttca PCT/US2007/020349

gt agct at ggcat gcact gggt ccgccaggct ccaggcaaggggct ggagt ggg
QVQIES GGG W QPGRSL BB QYASGS PR @M WARGARGRGLEWVAFISDDGS
NKXY GDSVE GRYJBRIDHEK CHCIEYMNSCRABDIA SN ARG D A ACHESWAF
DIMGQ@IMyalggaccgecct gagagcce
(SERUYNCagpyct gt gt att act gt gcgaga g a a ag tcattac a

aattttgactggttat aa ttacta ttacg tgctggacg_tctggg 45

cc ggaccacggtcaccgt ctcctca (SEQ ID NO 262)
Hl SGGGVVQDGRSL RLSCAASGFTFSSYd VI | - | W/RQAPGKGLEW/AV

g%gmgy:tgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcctctgggagcaccttc
ag@@&@ﬁ%@ﬁs&m&ﬁmmm opgaterigystagty
&
m@m M@ﬁ@aﬁcw%@get

gaqg gt gm eﬁacg;tattttgactggttattcttctgatgcttttgatatctggggccaagggaca
. %Eﬁg{?ﬁg{ct ggt ggagt ct gggggaggcgt ggt ccagect gggaggt cecct g
(]%% )gt gcagegt ct ggattcaccttca 5

gt agct at ggcat gcact gggt ccgccaggct ccaggcaaggggct ggagt ggg
QUEIABAEGY vAPGRIDR BSCIRA SOSEFREYDMERAR G OWY AFISDDGS
Nmﬂk@ﬁﬂgmﬁﬁ%@%ﬁkﬁﬁﬂﬁﬁﬁﬁv A PEATENES DA F

Baeggtgaaccgcct gagagcc

(Smg:gﬂ@agglgct gtgtattactgtgcgaga as tcattac ag
H18ghlib) gactggttataa ttacta ttacggtctggacg'tctggg

caffgggg% Qé‘ta Qi% Qé‘t &Eg&:{ gg%é}&&%&&&&ggqgc%gc%?c'igcgg%tcgctcttc

ag &Qg& 154 , Y g atgatggaagtaataaat
act acict (\F( & i:ot:ao Cad af' ti agatgaaca

> LI\ & £ %7 gagagc
E——T AL ESD .YV LG i
ga cratdtitaaCrgattaticticty ccaagggac
aat
(S ' KI\I'I'LYLQVNSLRAEDTAVYYCAREKDHYDI LTGYN

TVTVSS 15 (SEQ ID NO 265) H5 (A-5)
caggt gcagct ggt ggagt ct gggggaggcegt ggt ccagcct gggaggt ccct g
QYMS(ﬁGﬂsWQ@G&@b&E&@@%SWWVRQAPGKGLEWVAVISYDG
RETIGRONSKIGS (Y3 YN SIRAEDTAYYY CARDDDIGTGYISIDA
_D@i\@@&‘é”l\év"ﬁ‘t’&&gat at gat ggaagt cat aaata 20 ctctgca ag
(SEQ BxNOga&¥ggggccgat t caccat ct ccagagacaat t ccaagaacacgct gt
at ct gcaaat gaacagcct gagaact g

Hlﬁ‘%&%{ ngct gt gt attaCt gt gcgagag_ ggaa attac ag
09 at
¢ o C -- 0

o'ooo' |

6l F
ggagz 4
%ﬁ? C tggtggagtctgggggaggcgtggtccagcctgggaggtccctg
agact ctcctgtgcagcgtctggattcaccttca
QWW@@RWMWEW
~S MWHU@RBN@KNQ@WMDMWG BRAYYDIL ILTDYPQYD
YYMGMDVINGRGTYCTYSS t caccat ct ccagagacaat cccaagaacacgct gt
(S}m D §oazed) gaacagcct gagagce
cgaggacacggctgtgtattattgtgcgagaga agtaftac ag
H15 (gas) ggt t at gat aact act acg tgat acgtctggg

‘ caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaagtccctgagactctcctgtgcagtctctggattcatcttcag

tagctatggcatgca tgggtccgccaggctccaggcaaggggctggagtgggtggca ttatatcatttgatggaaglaataaatac
tgcagactccg;gaaggg cgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagcctgagagctga

gacacggctgtgtattactgtgcgagagatggg‘gattacgatattttgactgggatgaggatgatgcttttgatat tggggccaaggga

caatggtcaccgtctctica
(SEQ ID NO: 286)
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55

35 gccaagggaccacggt caccgtctcctca (SEQ I D NO 268)

QVQLV ESGEGVVQPGRSLRLSCAASGFTFSSYGVHWRQAPGKGLEW
W/AEBNMMBA PCT/US2007/020349

SNKYYADSVKGRFTI SRDNPKNTL YLQVNSLRAEDTAVYYCAREPQYYDI LT _
Q\RYDRESGOG Y VONDUISYELSTAVIVES SEEERH WY NQA PO EWV AL BEDGS
MQMMWSUMEDQAVWEEMWA
FawaEIMvTysgcagect ct ggat t caccttca 45 gt agct at
(SEQa oagsYggt ccgccaggct ccaggcaaggggcet ggagt gggt ggcagt tg

at at cacat gat ggaagt agt aaat act atgca
HI18¢ACGYPt gaagggccgat t caccat ct ccagagacaat t ccaagaacacgct gt

cagfg@@_&ﬁt@@@g’%ﬁQ&gg?g%@ﬁgiég%ﬂg’%@@ktggggcctcagtgaaggtctcct caaggcttctggatacaccttca
cofhagblanacdgeialatatisat dbas %g% éato o 3thgtggtggcacaad
g@@h@@g‘gﬁ%&é&&&ﬁ@%&% & gat@atg%a tgagcaggctgagatc
betedttaloataRtibdcloyl tttdctictacgiitat c

g2 acgtctg

tgaC fad
ggéwa%
GRSL RL SCAASGFTFSSYDVHWRQAPGKGE.EW/AVI SHD
DKYYA VKGRFTI SRDNSKNTLYLOQM S SLRAEDTAV

Wé%ﬁﬁseﬂ%@%ﬁé@é@@ﬁ%ﬁm

MAORDTSISTA YLELSRLRSDDTAVYYCAREGFHYDILTGSYFY
YYeoVaeeQGTe0e984a0t ct gggggaggegt ggt ccagect gggaggr cecrg

(s}gtgﬁ}‘N@t ggg gt acagcgt ct ggaat caccttca
gt agct at ggcat gcact gggt ccgccaggct ccaggcaaggggct ggagt ggg

Hlbgﬂqap at at ggt at gat ggaagaat aaat actatgta ag

zzﬁz%% gag % Eg Qlﬁcct%gga cctca [%{ % tctc t aag ctt('t acac:cttt::a
tat F y Stod tet
e fpme ?g% R

272
g.ﬁg QPGRSLRLSCTASA TFSSYGVHWRQAPGKGLEWAG WYD

SRANSHE lﬁ%{{r ;'5?@ % RYAPBOETE MGGV YN
et 00t GO0t ot HOUYGREOCET 90t AR age RS LESRERY G

Bf t gt gcagcgtctggattcaccttca 20
El't?agct a cat gcact gggt ccgccaggct ccaggcaaggggct ggagt ggg
H18 985 ttat gtggt atgatg as aataaag actatgta ag

cct

cag ég“g g Lt C C%Ea: Cctct%gga %g‘lgcc g%ggc‘ic?cc?g% Ez-ilgag%tac c%ccttca
gtapatath -atpEic ?t ¢ iég&a% %\gz_tga atea cataaata
ctatg Ao d ctac Flceabagacast ¢ [Eagcagectgagagoc
gacgi éig ot a@gt | ag cge c‘a‘I Ctg _.;-_é. {tacca at tctgggg
f;a 7 ’r @%L RLSCAASGWFSSYG\/I—N\X/RQAPG(G. EVWAV~

QV&%@EW&&%%EW%@M B avTwyDe

SHKYYEDSVKGRFTISRDNSKNTLYLQMNSLRADDTGVYYCARVGYGSGWYEYYY]
HYGMDVWGQGTTVTVSS
(SEQ ID NO: 293)

H19 (A-19)

carggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcgtctggattcaccttca

gt gcetatggcatgeac tgggtccgccaggctccaggcaaggggctggagtgggtgaca ttatatgg;ctgatggaattaacaaat
tatgcagactccg;gaaggg cgattcaccatatccagagacaattccaagaacacgctgaatctgcaaatgaacagtttgagagcc

gaggacacggctgtgtattactgtgcgagagagagaggcctctacgatattttgactggt_tattataactactacggtattgacgt ctggg

gecaagggaccacggtcaccgtctcctca
(SEQ ID NO: 294)

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVTIIWSDGI
NKYYADSVKGRFTISRDNSKNTLNLQMNSLRAEDTAVYYCARERGLYDILTGYYNY;
YGIDVWGQGTTVTVSS
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i YYYGLDWGQGTTVTVSS (SEQ I D NO 275) 30 HI O (A-10)
caggt acagct gcagcagt caggt ccaggact ggt gaggccct cgcagaccct ¢
WO ca@ss@aert gt gccat ct ccggggacagt gt ct PCT/US2007/020349
ct agcaact at gct gct t ggaact ggat caggcagt ccccat cgagaggcectt g
(SEQIDYCL g9aaggacat act acaggt ccaag ¢
gt at aat gat t at gcagt at ct
H2agAaa0rgaacaaccat caacccagacacat ccaagaaccagttct ccct gcagt

gad gQvagddpt(pe @ otdbe el flaC o8RG QAC ARG BICE cilalctdc B Bl B ARAREGRca
gt&M@@@t@@t@’gg&écﬁgg@ag@g@i&h% RNEHEAE@Fpastagictcatatact

M@b&&&afc%@ak@aca& ditlcactgtatotgcanatgaacagectgagagacga
gedvédg Aot Ctggggccaagggaccacggica

oV SENEAA-VNW - RQSPSRGL EW_GRTYYRS 40

(SEYMNRBAYRYRSRT TI NPDTSKNQFSLQLNSVTPEDTAVYYCTREDGSGAY GAF
DI WGQGTMVTVSS (SEQ ID NO 277) HI11 (A-11) 45

E VA O STGHIO QR GHIa L S AV S BT LS CIRGAPG K 69 8 A0 NIRSR ST

IY ¥9BS VEGRETHHRIMNOKINS CY OGURGE RDEDIA VYFCARDOYNWNYY YGMDVIW

G@gﬂ&g{&t@ gacat gcact gggt ccgccaggct ccaggcaaggggct ggagt gg

(SEI) gyNat bgpt at cagat ggaa taataaat actatgga actccgt
aagggccgatt gaccat t ct ccagagacaat t ccaagaacacgct gt at ct gca

E& tC QC% agce gg cacce
ﬁtaﬁ‘t‘% G—E&_Tg%g&gé&{ s&%ﬁa % %Eﬁ (i taeectpgaoacotcn
ap ct

. H2@@Ag@apcagcct gagagce

aalp aacagcctgagagacga

VEVI/ER %@f&iﬁ?\i)ﬁ?f@cmw
S VKGRLTI SRDNSKNTLYLQ\/NSLRAEDTAV
C‘ARDQ LTGYS SDAF DI WGQGTWTVSS (SEQ I D NGO 279)

EV&LH%%G@%L%PGGSLRLSCAASGFTFSSYAMNWVR%%PGKGLEWISN IGSSSSAI

mﬁ ﬂg L XAk’
qu'glggf ctcctgtgcagcctct gggagcacct tc agaavg?t%dt gacat @GS

ﬁjg@gﬁ@ggccaggct ccaggcaaggggct ggagt gggt ggca t
tatcagat t ggaa aat ~aaat attatgga ag ctccgt

H28#QgaFcoat t gaccat ct ccagagacaat t ccaagaacacgct gt at ct gcaa

tc

ca 5& g % %100 cct tctcct cagcgtctggaatcaccttca
glag ' bdlgd %t by El%’ § %aé%cétaﬁa%%at vgatis%aggaataaatat
tatgt ‘(a accalc ot t caaatg gctgagagecga
ggad '[ cc% P A ggaaccctggtcaccgtctcctca

S

GLEWAFI SDDGS 15

(S];ﬁyﬁfﬁ@t ﬁ)—l?t gt gcagcct ct ggaagcaccttc

H23 (A-23)

gaggtgcggctggtggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtacagcctctggattccccttca
at agatatgccatgaac tgggtccgccaggctccagggaaggggctggagtgggtttca acattgg‘gagtag;aggagtgccatatac
cgcagactctg;g aggec cgattcaccatctccagagacaatgccaagaactcactgtatctgcaaatgaacagcctgagagatga
agacacggctgtgtattactgtgcgaga atagca ctggtcceccetetttgactac tggggccagggaaccctggtcaccgtctc
ctca

(SEQ ID NO: 302)

EVRLVESGGGLVQPGGSLRLSCTASGFPFNRYAMNWVRQAPGKGLEWVSYIGSSSS
AIYYADSVKGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCARIYSSGWSPLFDYWGQ
GTLVTVSS

(SEQ ID NO: 303)

Particular embodiments of antigen binding proteins of the present invention comprise

one or more amino acid sequences that are identical to the amino acid sequences of one or
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20 agaagct at gacat

cact gggt ccgccaggct ccaggcaaggggct ggagt gggt ggca~gttatat c
war@Bgaigyaagt aat aaat act at gga ag PCT/US2007/020349

ct ccgt gaagggccgat t gaccat ct ccagagacaat t ccaagaacacgct gt a

mor€6f3ROCBR YRR FRE (%&@t@ﬂ( regions) 1llustratted ab(t)ve In one embodiment, the
t gaggacacggct gt gt att ac gat caat ac
a"%&geagt%?wga 9 fq%rtsaatlzﬁhg @g?&%k et uYgisd aborgg eanother
em@@dlﬂlgﬁtctﬂé? Erdigeit &h&lﬁ% ot ohiariNa lléﬁ%)mm ZPR2 sequence illustrated
SCAAS TFRS DMYD

VE GRSL
Q_ S@V & nphagimgnts tho@ntiggribjadipg @redein comprises a light chain CDR3

seqﬁ%ﬁﬂs%ﬁM@Ym&%ﬁQEM %ag@ﬁ%plbh{ﬁﬁ%?r&@ﬁ‘compnses
VSS (SEQ I D NGO 283

DI WEOGTMVT
R Y R T e R T
birdBR prdidif E4riir BELAAH LU BICACTIchEAIuGLRAGORE. In another

cat gcact t ccgccaggct ccaggcaa ct agt t ca
emQQleglt{ t@g g%rggn gg@aggrgmwg%ases gggqgvg cha o %a D?{g %eq%gnce illustrated

ab&veC GHnYAROIARRNT %Qﬁ@éeﬁ“oﬁl%g%ﬂﬁ‘&ﬁé‘&ﬁ;ﬁ&@@ﬂ%%ﬁ&%&t a

t ct gcaaat gaacagcct gaga

seqyaryg Abvwatyebabgve tinenaiear gmg@cgraga, theeantigent hindingpyotemtcpmprises a
li gﬁ’t%hﬁﬁ“?k@ S&fubifce iTh SR OPHLAC IR &l ARed rg%girﬁ%@ﬁlg &géﬁu)gomdmg

gggccaagggaccacggtcaccgtctcctca
sadiginREBI3REGCREIBET ROXPEELENALL, the

o i

emqurmwmvmngmmmrvm@vmwwssh(a&E@d:ﬁMeq@@@ illugteged

ab((\A inSQnof%gr embodlment he antigen bmdmé {otel comprises, a hea m FRtZ
caggt gcagct ggt ggag ct gggggga g9 8 ggt ccagcect 99 CCC g
sequerae ilbistaiedpbgra dh enathay gmbediment t thecangigent Gindiag ;gotem comprises a

hez;?/gtcﬂa(ﬁ?ﬂi g?%{l&‘)%g ﬁ@%%t \%g%gr{%%g%bo%%e% gl%gatng&c; %mdmg

gat'ggaag aaat act
pragein @cgmnngesagggvm@ath@acsmmecthgagdamm t ccaagaacacgct gt
atc cet ct L -,
oo Lo SRAERNGE WPRATOE B he anteen bindng spptsine CORJ sepignoes
diffegrt tytnoangpre that 6,28, 4.3, 21 1 atlasinplegngycaibgidigian, substitution, and/or

del %%‘%%%@@%9%%%%#6%%? lsh%wnN% Ta%b§663)2 aér"lg@\'(/l\g)ve. In another
embh At S AR PP iHBh SbrHEAS(ght Than YRR I IARCI B W/Ad nbre

thaly R SRDRIRA TR SR YA L desienyfgm ol

chd?-xﬂ?DEBﬁﬂ\ikﬁEVﬁﬁm(ﬁE@l?» £ shivn 2DV and&hd-ﬁlﬁgérﬁolﬂcﬁr)g protein’s heavy

enEOBRISE06L 99 eAg oL agact gaog Loadagdcel dagaect gt

sutstiggat, aﬁcﬂdrtdh@ﬁ@cﬁr@g ghewy aeaggDRE edqgree faggycA2 yaghaaat

t g2 t | t t cacaaa .
oo e Ph B, B ER it be bR SR b semerites bk ddthens
CDRag @h o thiag gl dridgpep dagg aifipadates s, 418, 2, 1, or 0 single amino acid

o R S B hA00E e BRI 1 b

embodiment, the antigen binding protein comprises the CDRs of the light chain variable
region and the CDRs of the heavy chain variable region set forth above. In another
embodiment, the antigen binding protein comprises 1, 2, 3, 4, 5, and/or 6 consensus CDR
sequences shown above. In a further embodiment, the antigen binding protein comprises the
CDRs of any one of L1H1, L2H2, L3H3, L4H4, LSHS, L6H6, L7H7, L8H8, L9H9, L10H10,
L11H11,L12H12, L13H13, L14H14, L15H15, L16H16, L17H17, L18H18, L19H19,
L20H20, L21H21, L22H22, and L23-H23. In one embodiment, fhe antigen binding protein is

a human antibody.
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gggccaagggaccacggt caccgtctcctca (SEQ I D NO 288)

QVQL VQSGAEVKKPGASVKVSCKASGYTFT. GYYL HWRQAPGQGL EWVGW
W(A3008/036341 PCT/US2007/020349

GGTKYAOKFOGRVTMIRDTSI STAYLELSRLRSDDTAVYYCAREGFHYDI LTGS
YFY In 3éEDWIREN] the hMisn bmbg bidtdMAsuchBS an aktbédy dxahifBods O

tt .ct qqt tct t gaggt gaagaagcct ggggcct cagt
e e
differCtagn the gee e @RS HGICRLE b@?ale 980 Gd1d BT HORE YR EEERTng
t cacacaaaa al gcaca as . . i

of gg gﬁ‘&%ﬁ igg 8’%@5 éElcsaf ‘Ed?’clgc i\lg é@a?e &t/e e Gy dalcUPretidsntdgin
eadhGLEAGHRGCLAi Fa 8k 64 ind ParBRGAGUSGECRIAE, irlsBeiba ld S IRGBH G

t.agcagt ct t a a . . . . , .
on@ B0 R Erciie o Andtias e g -bmen ghe eht chain veripble dee paises
seqliOfbE ofMdnY QEMARMKIGASIVIS,, 75%, 80%, 85%, 90%, 95%, 97%, or 99%

FTSYG SWARQAP GVYN -
e AR T PSR SO AP ATy A AHPOTSe

of QBIQWMS&ttﬁ& efrﬁE@ntEin mig}g 9iain vdtfgigl{: gﬁtg%igéct)m%nsgsg a sieg%e(r:l{:egof
caggt gcagc agt ct gggggaggcgt ggi
ama’ggg@gthégﬁ @l?%é%&&@%ﬁ@@&@ﬁwew thepis at least 70%, 73% 80% 85%,

t ggat b ¢ q g9@t 409
o Aol 1 e O
an

§Rbediment dhe kight shyimyvaciable deomaim epmenrisesgoegieatectt %x:matpiga
t o

St Al acaat Buct 901 acgaat s art acd zercsavaraaA bR o
thecomplgugr ot ae m%ge&féﬁtb%t grdodes A IBETHRD VRGblQ@MaimBlected from
the@@gﬁ%&%@y@%l.— Rk foter G darhen SRR S G VAN D
CONYKSRFTICHRDMSKIATING 20idNE12RA BB T AMbYGARUBYSSOAN Ebvivhy bridizes
unddy’ @\@éh%’m&}ﬂé/ e cgnﬁﬁgn!:rﬁ) oP‘g)%ol%%@?eotid%@haﬂ%r?cdééos‘_a]ligg)]t ch?in

caggt gcagct ggt ggagt ct gggggaggcgt ggt ccagcct gggaggtecctg
Varlf@%@@@?’@éﬂgﬁg&&g@ gﬁgt(glg aonsstiegeftldal23gt agcet at ggcat

cackOgaheCanRaANGL RIMIGRTAGARG LANARL A0t ARG AL AL

tct gat ggaat t aacaaat a ctatgca a aagggccga .
Cormrﬁmagg'gma;hm cuihldamangonpEsngA goeeacdt cg“aama:gaftds daodiffers
t.gt. aggcct ct ac.
rof RRAGTI9EL B Sl O PR Lo
HldB3 aalyag 4% dAciggt L dt.dgt BT ic S 4 SRQI b NOduel Ay heRieAdE

S A VI SRR K LB AR g, & subsich o one

amivy @ARER@ue Db laTi@hey vibodimentGhe NAGQGETMWEMSATe démad:omprises a
seq&%@ épa%'gg’é"gcid:s’%gt H%?%QJ%@%P%%? 80%%%,'99%’,\5%%,29%5/2, or 99%
identical to the sequence of a heavy chain variable domain selected from the group con§isting
of H1-H23. In another embodiment, the heavy chain variable domain comprises a sequence
of amino acids that is encoded by a nucleotide sequence that is at least 70%, 75%, 80%, 85%,
90%, 95%, 97%, or 99% identical to a nucleotide sequence that encodes a heavy chain
variable domain selected from the group consisting of Hl-H23. In another embodiment, the
heavy chain variable domain cbmprises a séquence of amino acids that is encoded by a
polynucleotide that hybridizes under moderately stringent conditions to the complement of a
polynucleotide that encodes a heavy chain variable domain selected from the group consisting
of H1-H23. In another embodiment, the heavy chain variable domain comprises a sequence
of amino acids that is encoded by a polynucleotide that hybridizes under stringent conditions
to the complement of a polynucleotide that encodes a heavy chain variable domain selected

from the group consisting of H1-H23.
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H20 (A- 20)
gaggt gcagct ggt ggagt ct gggggagact t ggt acagcct ggggggt ccct g
W@e@shsd3ert gt gcagcct ct ggattcaccttca 5 PCT/US2007/020349

gt ggct at acct t gaact gggt ccgccaggct ccagggaaggggct ggagt ggg
t t t oRidAiondl cinbadinaginddegtiae hdiRrirates EdmppRAG Fhe

cofforiyds b IEd3BEc b gD acha TR ERTF LIRS i,
L1ggacacygrs, gt g s L14H19! DBAS AL 18818, mbaapq? gﬁfg:, tmg:% %@t ?E
Lzﬁﬁﬁ%%gﬁﬂ,ié%ga%%%%g%‘?‘ccacggt ca ccgtctcctca (SEQ

EVQAVE SR MRS R eSCANIIRE SR T0d) WRRARCK AL EWS N4
SRSSL. | YYTDS

denattrgs SR Gaton SAnOUNBLIRBRDTIR IR RGP IawRnnythespib\ e light

chmgu\ﬂ-t\ﬁ%%r( car®e,| b éﬂgnplg,gamappal er 1'5@1%dz{-t§pt.2ﬂ%ht chain constant
gaggt gcggct ggt ggagt ct gggggagact t ggt acagcct ggggggt ccct g

regiiaceet BENAkgeRg e&:l?@b%gtm hglé@tatlw&nstmt s@gmatgfg@hﬁw chain

corsBht lggigs EH A CRISGIpRALEINAY agnehc,teggﬁﬂi, g8ahb -t 63h&typt ACvY
tgta g a tg agtgcc atatact acgga

chaim eqnstepfiregions gygy cliyman e lpbe-adele s epsyoryagramayr andspcheant t

chdih @Jn@ttaﬁ(i@%"i@}{ YR BFAGLFRIL YRGB oggeavg chain constant region is a
ggacacqgct gt gt at t act gt gcdagatat ag a

fragrgens tdgpvative cedansor myteit efengyopdis ceqyiagetanggevaccgt ct ¢
Ev%ﬁ@%lﬁs’%ﬁ%@@sfée’ﬁ%)‘cﬂ%&%ﬁ‘%%%mmfﬁﬁmWE% om
an getikpdy gfnterest, 1.., subclass switching. Thus, IgG antibodies may be derived from an
2N P
e T T Ko " 2o0) B3 L 43y hprepardion St
antdadigr Getryeradhandigeretivdygpapyiy iy sivoagtivedydgeggenicct g
antf9 E Gl Qb Q)Ihgcﬁﬂg&lg iggl ?Q)?é}h&aa%&%h&ﬁ wit%ta§9§§b%g)?isotg%et or
catgtact gggt ccgccaggct ccaggcaaggggct ggagt gggt ggcat ¢
subgtast dfferenjdtoguhatgf theparasttaatibody aR efoambangutt Ay techniques may be

C caagaaaacgct gt at.ct gcaa

R s
progefutesce.g. PN A gnepding dlet gt ey efencotiggy ofihe désirtdBotgpe.
Sed R el Mt F Bl A P moep e Eias

NKY @8 embodiment, an antigen binding protein of the invention further comprises the
cor\/ﬁgﬂ ég%%%%ﬁ‘ i?&rﬁéj%[)%éﬁgﬁég é&ﬁgé Pg\e/mls' of the light
chayyagybtero gepiing gn@mﬂsgwtb@@i@?@ﬂgmg t{h@@ b&q?@me:i @:?@agw: Bt Jln

tect gt acagcect ¢ attccc ca ..a alt cca

L e -
chagrotoagttre dbpaing @y adtagmena theadod Glichas tHedgGhdat ¢ tiging@agant region
progfgggltntﬁgl%%at ct ccagagacaat gccaagaact cact gt at ct gcaaat gaa

cCt'gagagat ga 45 agacacggct!l tattact t.c a atata ca
- C braneembbddimeitpaitlgGe faamaf &@hambn BghE Chatd 4hd heavy chain amino

acid sequences for antibody A-9 and A-3 are presented in SEQ ID NO: 310, SEQ ID NO:
311, SEQ ID NO: 312, and SEQ ID NO: 311 below. '
TABLE 4

Light chain constant region

polynucleotide (kappa)
cgaactgtggctgcaccatctgtcttcatcttcécgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataa
ctictatcccagagaggcecaaagtacagtggaaggtggataacgecctecaatcgggtaactcccaggagagtgtcacagageagga
cagcaaggacagcacctacagcectcageageaccetgacgetgagcaaageagactacgagaaacacaaagtctacgectgegaa
gtcacccatcagggectgagetcgeccgtcacaaagagcettcaacaggggagagtgt (SEQ ID NO: 304)

amino acid (kappa)
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0999 Z29C g 9ggg 9gg g 1 ctca (SEQ I D NO 302)
EVRLVESGGGL VQPGGSL RL SCTASGFPFNRYAMNNVWRQAPGKGLEW/S! YI G
WG20803B01 PCT/US2007/020349
Al YYADSVKGRFTI SRDNAKNSL YL QWNSLRDEDTAVYYCARYSSGASPLFDYW
RTMAARSMARNSD BQERGQ G TIA VI CLIONF YARBA KW WK VIO SENSGESVT
EQIISKDR T YH1S LTS KD PERHEVYA CEV THRG RS SPSER S FNRGET. (SHQ ID
N@:aopyi se one or nore ami no acid sequences that are
identical to the am no acid sequences of one or 45 WO

08/ 036 PCT/U82007/020349 nore of the CDRs and/ or
poéﬁéé? S&%\]}.\Qﬁiﬂ regions) illustrated above. In one

gg@ﬁ&f&‘iﬂ‘?&ﬁéw°°ftﬁ%gt°aatﬁ&grt@°égfcwms%gaqﬁﬁeﬁa&Cﬁace%ﬁsfﬁap@tggtgégtctcat
aagigasiiftacorapenecepiprragl BB RRAgE LY REsRICEFeE 1 2agReRRgaEtgaggaccaccacacce
tecagatiaganaacaacanglRnerRaseagcagriatcigagge %Cﬁgm?%%eap&t%ﬁceqaﬁaagctacagctg
CCWF&%%%B&E%@?&‘%&W&W&@@WQC paratgte (PERUIBNQIAE
above éﬁEOt her enbodi ment, the antigen bi nding
I&E

rises a light chain CDR3 5 sequence
GT?%{&RSNAE $$§E§%wd\?wsh{§dﬁmwaﬁmsswgmwmp

T H I PERIESHR YRR Y BREGS TVHEEVAPRRGS ASRSDERANO:
3OQequence |IIustrat ed in above. In another enbodi nent,

the antigen binding protein conprises a heavy chain

he a(;lya;’a,,s@(q@ﬁﬁq ibd  ustrated above. In another
pol Ligent , t e anti gen binding prote| n conprises a

A0eMadpPk st cceét &Q%cﬂcugé £c@ 0d46ce L&tgggctgcctggt
caa%@&?aiaﬁécc@éap& gtgt g C&fb% é‘t ddcagctetectacag
tccf‘cQﬁQﬁEtbﬁ@c@cc@a a tcdgtbek é‘c acﬁt@&d é%a c c&% 1Cg fidgatcaca
ag RPRYSicackTheBR Pl Ecgb dlgl Mtgtepcagea

cogiaBleRlcRtE QR a%@c%a gtgag

cccrjg‘c c t aﬁapi étt%tga(laca
ttcj% &é&%%(:%%@c i %&Zag Eigéa éﬁ i&gg ac %;%%ééﬁ%ccf

acaa!iég acl:ﬂct F fﬁﬁ& agca ccetgeceee

atcetg QJ ;a%a%'é EE Qéértg ct gig Rc C

e mgé%a L o e
ca

cgtg cl@ga a %Q%g%g l:t%c‘?csh 6ﬁ%tc é cacaacc%% <

cdcgéagaaga

gcc't t C.U { r €
(S hj 3 n& ng protein conprises a heavy chain FR2

sequence fllustrated above. In another enbodi nent, the
Anftdd gpn bi ndi ng protein conprises a heavy chain FR3

LA

[®)
(D

GV O8N, '

SSE@ﬂHFﬁ‘i@ st e RE
R FRW§VE QVYT
fﬁgﬁwm EFLYS

KLEVPe or@(grom a %@é‘%@% in

IgGE Rt cildaD above.

PR I;E?EE Do rBGRREDIORTQSE GW

L @&ﬁeg”% RSNt LT

}j QRS Y RODIRD AT Heh TRV AGEY TIGRE ST RS
S @'eﬂl Fnce differs by no nore than 6, 5, 4, 3, 2, 1

( i é e am no acid addition, substitution, and/or

deI etion froma heavy chain CDR3 sequence from Al - A23
IgGAdomhimany chalhav@. | n anot her enbodi nent, the antigen
MEBGRLEWNF LM AILIER GV QOQVQEV ES GGRMVE PG RELR2ZSCAASGFTBSS YGMHW
VRQBRGKEH IBWI¢ A MWIEDGS NKID Y VIDEISGRIETTS RPNS K NTE VS QRINIOLR BED
TAYYYEAREKOH YDIL TG YRNYYY 6LBRWGEQGETT TV 881Kk TTH GFSS/FPLAPCSRSTS
ESBAIREGCL VKDYFBEP UMUE WINSGAL S GVMMIT FPATIQ8 SCDRS SIS SNFG

 TQRYTERY DHKP SNTHIMIE T\BER KOO B PERTFA PPVAG PAVFL G BPK B IV MESR T

protein conprises the CDRs of the light chain variable
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region and the CDRs of the heavy chain variable region

set forth above. In another enbodinent, the antigen
whrediosgg4prot ei n conprises 1, 2, 3, 4, 5, and/PCT/6S2007/020349

consensus CDR sequences shown above. In a further

PEWWWWSHEDM@WW@WWMW&KW@REE%@WW%LT@@HQ
DWDRSK 8 K@Y SNKEGICHA HIE kT ISKIKId) PREPGR REEPITIRN CL
vMsMH&wEMPEWﬁTPﬁLMDGMYskﬁH&SM
CSvMir AL HNAYHORSLELOFE0 , (SEG THING: 3418H18, L19H19,

L20H20, L2IH21, L22H22, and L23H2 I n one enbodi nent,
Ing]@mam ht@84n mﬁdl ng pr ot einis a hurmn anti body. 46

WO 2008/ 036341 PCT/ US2007/ 020349 1 n one enbodi nent,

MIPMBVQ LtBPWcFP RMTQIPSREFARNGRRVARKG IBNDLGW

g? RFSGRCGICT I TISTVRREREN T BT eQHNSN
PLd"Bﬁﬁﬁﬁ XFEB SIAFRIEK IF T APY NEL BNHEPREAKVQWKVD
N%Q%Y%Qﬁsr &EQ SEL B SKAPY BREKYYAGE WIHQGII P VTKS

FNRGES REQAPNQ:Sd2¥ r om t he group consisting of L1

t hrough L23 only at 15, 14, 13, 12, 11, 10, 9, 8, 7,
1g2 forn héhwvy 3hairgAa-31 Or O resi dues wherein 5 each such

ence difference i s i ndependently either a

MBI LSOOV A KRV DGRV QG BSRG  QR GRS C ARG RRSREGMEW
VW&K%EWéVWW?W%WGREHSRﬂN%NT%QMNBLRAED
TAY Y GARIEK G ¥BRIIAT @ONY Y YSEH VAV CQET UM A YES AS TREP S FRIARGSRSTS
ESTAALGCE VRDYRPEDY TVOYINSGL T TRPROGLARSGL YSES6 VY TYPSSNFG
TQIYRCNVIIE P PETK YRKTHERK EGVERERCRAPRY AGRIMFLFRBK AK DTLMISRT
PEYAEVADIRY SRAEY GV WY VG VE\GINAKEK BREBEQF NSRRIV SHAG V\Q
DWINGRE YKICK VAN (A PR BISKTEGIQPREFQ VY T PPSREEBMAKNQVSLTCL
VKRG FSDILA YV BWRSNG QPENNYICERPPMIRS (e TEE YOK LT DEKSRVWQQGCNYFS
CSVIVHEAIHNHY dQKSLBYSRGK (BEQ 8D Nde 38Bquence that is at

| east 70% 75% 80% 85% 90% 95% 97% or 99%

i deffhé arigen ginding frote?8 (fooéxpmple] @obodie) sftbpiprest invetiad
mch‘al; 91‘6’%1 Jogagrxgmg tf(l;l' g(?_rrg;ﬂ? ngesvrgglglilée dc%'lngaﬁré (lzeol hdaérgﬁp ﬁJ?—II L%EZ,
L3Hha{14H4sLﬁiﬁ: QAH6, Ly 7aLgi, yaﬁe,llelomdmmmt Lhgibra, ti A,

LoARAET TREL RO 0 1 SO08H 9550 Pt gy

L2323 havmga |d$niedéxsdmladfdir Eﬁﬁhlﬂe;tlg&d [gGoMgas 1§65k 1954 IgM, IgE, and

Qns 0 - er e dinent,. the light
Ig]%ﬁzsawn valflal%a F@%g‘b Sggnts énh 5 ? lggr§over s}gﬁt}gﬁé& ddf‘regrht Wgy also
be é@lrdistouﬁta)ﬁuaesa peint mﬂedoxbm the }pngeyégmi @Bdedceibed il Bloom et al.,

y str nt ndi.ti o
194)7 pro}em cwtnce % Q&e E)m?o%oa ?cgba/trl %gnfﬁ%{ﬁlr@ﬁ%%}%@glgg tFrfdﬁ'Fﬁ‘y to
formhntra'-lH clyaait dlalhﬁd?: hadethat caeleat b detefopaity th@lgGdpantibodies.
consi sting of L1-L23. In another enbodi ment, the
present invention provides an antigen binding protein
Anﬁlﬁ)dm@amrmm@dy ﬁagmy chai n variabl e domai n conprl si ng

enc f no _.aci.ds, that differ
2 oo T B Bod e T B A et ¢ Feafife- QB e Cantibody”
refdrs mnmhrhﬁ;t @ﬁttbb&y Of)ﬂﬁanﬁgdnftgndiﬁg fraghreiidfer€vT) a¢ dadcriBed, exiblsively

i ST S5 By CobuEe ekt B el inpluding

polydislap endeddday, chindehe rhuﬁlatdﬁdeérl h@ﬁhan 1 d¥§i6istha@iRg flNength heavy
resi I n anot her

uti.on of one amn ue.
ani%ﬁléﬁf h@ﬂi OrFH‘EPrhsééwmlféﬁ‘é & P%’Eﬂ“ég%ﬂfamméﬁfh‘pfﬁgg’é%ts
incRd@B(ab'g BN B&L’ (v, BéTlaROF @ffdgitients bl chibbedhcdrfadiéd 13@%2ngle
85% 90% 97% or 99% identical to the

5%
do@%ﬁ%@'ﬁg(gesofmge-ﬁléaéwvngﬂd;?sn% qdigs aintpsfiss: intabedigs; digpodies,
triabédigs) fetigbo@icQ WVINAR Bd 15i8-5dFY (se@ t.ghHoltlAger ahdHANGH, 2605, Nature

. odi ment ., t eavy. chajn variable domain co ri ses
B SRR e oA hithoX st Pbeds God oD sy a5 hos
nucl eoti de sequence that is at |east 70% 75@6 80%
85% 90% 95% 97% or 99% i dentical to a nucleotide
sequence that encodes a heavy chain 30 variable donain
selected fromthe group consisting of HL-H23. In
anot her enbodi nent, the heavy chain variable domain
conprlses a sequence of an1no aC|ds that |s encoded by

g, o, o o o o,
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pol ynucl eoti de that encodes a heavy chain variable
domai n selected fromthe group consisting of Hl-H23.

WO pocaqaisher enbodi nent, the heavy chain vari abPeT/usz0a7/020349
conprises a sequence 35 of amno acids that is encoded

disbiésed i 0l ¥ HdEhes. |6d7©3 tlbﬁ‘inchMQ@ﬁ@f&@&m%%Epna& FrioRHR Bies.
conditions to th corrpl enent of ynucl eoti de t hat

Other apfthedy BolyRsR4rs ewaiFSﬁb%}rm Hpl- Baters r?ﬂ&r?a%@ 2905/82B 8644, grich

arel ]egdhﬁiﬁgu }Tyggﬁl'd&t IR Gneoécmﬂdalrr{égtstheﬁr?nb\é@eggﬂﬁé %J%ﬁf‘lﬁventlon
PCT/ US2007 0349 Additional enbodi nents inc

comgprise 3elsash PRy PRy °W§@F%§%%Mllm§abﬂ%ﬂ@ml nat | ons

L1 Hthn‘x‘xe@iE'%ntlﬂea{ég and—lﬂl’ﬁ'ﬂl é@ﬂ%b dé"alﬁe’ dehz&mn tﬂc%'éﬁmh&%é@twn
LI CH10, Li iH11, L121412 L13H13, L14H14, L15H15,

anq may hegrenatepiy known rhmues. 1lo noembogdingrR@ humanized monoclonal
antli{%ai'g&nd;ﬁﬁgs tl-lgvo‘i_gboﬂe démf‘ﬂ Bf zgﬁﬂnrp:' aﬂﬁl&d&@ ﬁto?gﬁt?’of(tﬁe agltlgen

antib anti b y r agrrent S, antib
bindigisiietheroef3 yndsf constent dervein deroied Fam adwmen aryém@bn yAlternatively, a
Wt o e ol A
antibgdpens a yapeble ﬁ@mm freement daskiog thetantigenpinging see¢)glerived from a

huthlab ﬁb@oce&l{res f@ﬂﬁ?ﬁro&%ﬂ@n J)t{ &E&w?éh%&ho&%&a% ta%ﬁ)odllps include

1 oNn The heav consta regli on can
thogg( b@d 1raR;1eca1rranaet al.dE988 Nature p32: 32(3nL1u ety@dmi#87, Proc. Nat. Acad.

h
L T Y
14:4 B In ovoersliodimtent, ¢lgi chimeric lantdméy BritdR gefitd antibelyl Tedhhiqoes
forgxgrﬂglégiﬁgﬂtfﬂo&gya% %tscusse ? é I(IE 99%& é‘ | ?/225 ,539;

a nhatu
5,83b81H; Fi8hY2L0ASB BT, Pa@n&nal TmﬁhﬁAaEBst %r3e- Mn’ﬁamuri eral.,
[ a | ff ubcl L.
20(%6‘5 I%h‘lﬂg?l {hr“‘nqqga%ﬂg%a leecP lar mllmo ogy ‘%&‘&ﬂ?ﬁg

14551\1\4200(5hngng thxsal Mqﬁbchrﬁd(t)ddMész(mﬁ,deﬂéAdma W}edt 411 Miethads

sot 80 2Bk bty Ui BB oot 2 R o oo

th aﬁnpoﬂ;lmdy of thk prescnt mgmneﬂn maylalsgbey RPEhimSmdnoclanal amibody.
i_bad the i bod but al
o A R T S L
which toggleavorg ordindoy sldls &1 thk 4rf weillebatfarhitiernSuttadmetbddstififudp Hueire

techni b | .oyed.
oGy R B RRad g P CrBEPOar i By Py BRI e
cormaaxymg)B lenghoogtes), ih Mitrd iaiu gatioh oLiRmah BScells,.f@gsion dPfeen cells
fr g1the constant domai n g; an. ant|QOqY of the
°‘8é‘§‘f“r“%‘a 'WEREFRIE MOCREYIRE SBCTEed D muRungglobulipgengs fsolation
frofhumarBin@hunogI6Bulih0Breffon (pB@f@ Zlbrﬁmbﬁ ofdtRer @f@&gﬂrcﬁﬁﬁ knowain the
ant.i gen hj ndi otein of the invention further
a“E%ﬁﬁ%%§@S&Vﬁ%ﬂgwgh§?§nt light chain kappa or |anmbda
donBiobsduees havefbearpdeRelbpedffort é&ﬁé‘rﬁm ghaflieMeRstldahl dhikodies tion-
chai n const ant ons ol ynucl eoti des encodi n
R EBF Bl MR YD et O HIna oS TAmGRaRAbAT gencs

have eadhd¥E Mdted BIvaftlsingRfs KiveBden grePired. S imhliBoglobulin genes
vention furtﬂgr conprises a heavy chain caonstant

hava EFF& ipfrodyged ntp gRER reriee Qt’ifmacgmﬁ‘ mQus§ grmey. Jecthivfegpiaue,
eleérad of theOstan lhEavS' Qﬂd Ii’%’ht ciiP ek ihtfodhaddl ifto dtraihd bfAN& derived
di nent, ap orm of the human |ight chain and
°fﬂ§5\8§7°@ﬁ siefp Calﬂrﬂ'ﬁfé thaé&‘?"é?'%@ﬁﬁﬁ@ﬁ disaiptiggs 05%%49@941% beaxyng
chafiy ahd agm ch4if FRN{s@ChldoBrafiembia VG, C%%OO§§EQole@1ﬂﬂp8 145993
ﬁ%é QID NGO 312, and SEQ ID NO 311 bel ow. TABLE 4
(9P Hor E’F?é‘FHlF RyRRY RunpglehubA TaRNEsSE B Bt Mtk eerie£oRsrycts, or

trarGPaisnlygisy %16@@%&%0@&@&0&/&61@&%&6 BCANGRESHOBN A AR hnt

aat ct aactgcctctgtt tgcctgct gaat aa
andq'l ermut%gon in the mouse ympgmg tlgsue gcto
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ctt ct at cccagagaggccaaagt acagt ggaaggt ggat aacgccct ccaat ¢
W@ o@BAasIt ccaggagagt gt cacagagcagga PCT/US2007/020349

cagcaaggacagcacct acagcct cagcagcaccct gacgct gagcaaagcaga

Ct ao@gtigehaGasdacei0h tHeAGRAC InBérPatate human imrrtlutnoglobulin polypeptide
t cacccat cagggcect gaget cgeecgt cacaaagagcet t caacaggggagag
chiliy CHE@E%LY e RBPa TS TR MEPRiCEk B Animaivg one
enﬁ@&&éﬂ?ﬁﬁﬁ%um/aﬂﬁag ohQ20 B4R enRTMeﬁe@@% immunized with a suitable

VE| FPPSDEQLKSGTAS VWCLLNNFYPREAKVOAKVDNAL QSGNSQES VT
GGEgHaRTISPE. S0P AR tpble e ER Tmaposemere ResENpEREched cell

mekmBEdRe krebtiohdkXucR Bk &R e IER b 164Ee{owa M thker examFIe is the
ggtcagcccaagggééccccctcggtcactctgttcccgccctcctc gaggag

extgaceliti gemanchagg & Auet ggt gt gt ct cat
29 P IECIAEHHGIIFGTF HuORnAGE BT HAAPARLALAL RYERICCC

cgt caaggcgggagt ggagaccaccacaccc - _
prqdé@@aagglaa@@aa@adwwgpae@&gg@wg desghedtinct faBuetyh8ifcds,

5,588.929 94 DS aPH06 S A5 32 PLIREGAAGE Buman antibodies from transgenic mice
“ccaggt cacgcat gaaggga caccgt%gagaagacagtggcccctac gaat g
in H,@g- P(@qun EneppeerimgpBietheds andiPrasocalsi HurpanaPivgs NJGOPRANES03),

) Y A
K B AP AP T
681 B20NR0, Galg@qt)a].,l@Oh@lvgllr@nm. RA0:6 344, Ravis eledri B199, Cancer Metastasis

RePRYBYSE &9ELd€999, J Immunol Methods. 231:11-23 Jakobovits, 1998, Advanced
gcct ccaccaagggccceat cggt ctt cccect ggecgecct get écaggagcacce

DW&E@H@@Q@&@&’Q@@QM%@W glc dOYT Exp Med. 188:483-95, Jakobovits A,
1952 RO0RAEHE 600956994 G26AU O 9867%%@&%&‘?9%9395 1S MiREe,

cagcggcgt gcacacctt cccagCt gt cct ada
et al.¢ 3% aljgjdeenett Heldbe56t hgmats 49 g Coa Bitdgted 63 cadgoaacilt, ¢

19%18%8&&@9?!%%@&%8%{188&&?@ aﬁ%%ﬁ%t%ls-zl aohet et 103t

cccagcaacaccaa aéaaaaca agcgcdaatg
Nagees 36255t e bbolguisaat ct9§3, dyaadiaAcad Sci U S A. 90:2551-55. Chen, J.,

M. GESRERILE W O ¢ V66 6CE GARRAECT 3300 T HEAE ARl LREGAY

acccct gaggt cacgt gcgtygt gg% ggacg gay

geregeargagegeoCio Goaed) gitioany riczantget Bogiggedddgogbibady lgaa”
t agagaa ca .

e A A P P20 000 MR P L b clogyotegr Osnstongy AT B

Fisbvihetab givaaddagt Boxabioaaddog4stsd cHarding et al., 1995, Annals of the

Ne\av%%(agga%%rtnc %{; §‘§ Cn%%sggglibg%[aeg %ﬁg&c‘f ﬁtat%}'e%%gaﬁ%%-%g,aﬁ%%gr%f: 139%2’

cccgagaaccacaggt g
Traasgeoic dpgagdas at arnadgralon dotibaks tf JazbsdaT Eypirhaanyg

ctac . at ccqt g t . .

P S 178 o T B B P 2B 8t e o menpiget g 503
Neuteggee d §96, DatutecBibteclindloge &g a6 Jaylonet al., 1992, Nucleic Acids Research
. agc cagca aac tCt_ t ¢ccgt gat gca
20?3%%’8—85;?[%}%8%:% 8@’2@%%3?3%%&03%@ gaélagogy é%%ﬁ}, omizu '<.1 gt aIi., 1997,
Nageobaiktedbgl3etecigeiaazt 40 2000FERotdadiNg of IRVatioAdTiARBdemy of

s A R T A SR P ety
ScisAEVPSSAB BRI TN DIHRTN YD I RitaaV BGRRGRABRV A5 2: %ﬁi& {é%f%
Lofdegs SLEPRENRP 06 (TP O ADNEREVKGRTgr 1594 U3 Faent No.
5,8 B\MGE_BAIghdrnifahh SKal KB RIACQOWin YBioteb B HBHEI B NGO bovits et al., 1995 .
Anr“lS LI\}-(}X%%: EES%&X%S ml%lélr%}ggc%ﬁ%v%?%ig I)_(zr\?(')Mouse®
(Abgenix, now Amgen, Inc.) a;e described, for example in U.S. 05/0118643 and WO
05/694879, WO 98/24838, WO 00/76310, and US Patent 7,064,244,

Lymphoid cells from the immunized transgenic mice are fused with myeloma cells

for example to produce hybridomas. Myeloma cells for use in hybridoma-producing fusion
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KL TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK ( SEQ | D NO
309) 40 Ig& formlight chain A-9

WOBRNBIBAELL CLLLLW-PGARCDI QVITQSPSSL SASVGDRVTI TORABQSMNDI20349
eny ’

‘6@3@%‘1‘&1@ hré Ao ak bl Frolic e Eaveh ET&%WE;DFW%%
" ANSN PLTFi'L 3 KV El KRTVAAPS VFI FPPSDEQLKSGTA!
%ng%m bm_@@mgenam selective media which support

\{;T&@E)SK&W ﬁb&%?&?@&%@@%ﬁ%@%ﬂ%&f@?%@eu fimes for
FNRCGEC, ( SEQIDNO 310 IGZformheaﬁe{c ain A
useyEeshdeinns vsiud ca)E (ES é@&ﬂs@"ﬂt@?m

AgW FOf)NSO/U, MPC-11, MPC11-X45-GTG 1.7 and S194/5XX0 Bul ; exam les of cell
RQAPGKGL EWAVMAYDGSNKDYVDSVKGRFTI SRDNSKNT (%vﬁ% RAEIIID
€r ce

e A AR DX PRI DRACRIIPITROB3F and 4821

linc3 AT I e H i e GreRR1 68, GM1500-GRG2, LICR- LON-HMX( and UC729-6.
ESTAALGCLVKDYFPEPVTVSV\NSGALTSGVI—ITFPAVLQSSGL SLSSWTVPS

SNF&he rayphaidiepHrRIPSN TR DI thermcbmaverpoRERRPWhTRS or a few

i RRiRKR: ; / A
R
deteygerty gt e plagd\at low density on a selective medium that supports the growth of

L
B B A NG PR 1 Bt EArea ot Pk Copoari
ammspte@s\#mMnﬂNm&@sL@@m (uSEt)y eBpusoRe 18 19 weeks,geRnies of
celfs%emb%)éAr?Ji&tL &%LW&%%OW@ §g1i_b§g1§s produced by the cells may be

testgbfoy birfORASEMIE IBvian GCGR using any one of a variety of immunoassays

kno Wﬁ%{éﬁ§%&%%§%%@ qﬁg !:: ;)rljl'e-gl(e g. SDy limited dilution
clopng PGBGPRVEI HRTWAAHSR) ARRBDEGL HSET ABMYGLicANFAHRERSYETic

to NG recrtecisdapie vt s Db PPeeionveaRipRdion Sem b bdase

culiprs mag iREEE e $eM thOsuNEnatait? »f Hyg@hniaguiidaeavy chain A-3

D Rl ol B R G B A T o L desS Y O
iR GAPGH GLM bt DGSRCAN D VRGFT SAENSKNTIs Y4 CRLRAGD

%R%@HKD' B ggﬁge‘lplme ;or Qympl\lfg}éstmd cell line) producing a

moEﬁTM.e@ﬁb.M&M BiepNitAlE\WhitisAd A iaw GBS An@B Sen i TddISVVTVPS

1mr§§é§‘g@% %KPS%%%%X Rgﬁﬁnple an ELISA, and then isolated by

staMTNAG RABINIEETGE MU MPGY e HAK S BN R E CETNRE RGNS vV VH
ant g3 R e N R PP R i e RO Fe b RS A RNER S

mydl@ina to produce a mouse-human hybrid cell line according to methods known in the art

et S LA JUPRERSD St SPUOYBES TSR Pepi gt

humﬁm@famobal Iﬁﬁhb’(’bglepfsm @itro &mﬁﬁrﬁiauem a«ﬁiﬂrl]ﬁmch&m pﬂﬂﬁﬂg ﬁﬁﬁmarﬂf
ude t hos

I nv :
sl B BRI LR SR, Pl B P o b B e B rigohybrid
fusioﬂ bﬁ’m\er lsgé‘ﬁ.g [BékHher et bl 99 116 Homurol. Hﬁg_zﬁ@{lﬁ ||:9 Tg L 15,

10, LI 1, L1 L13H13, L
ARt A o S anE s s b i o
seldc%ﬂ kiE@the &iplet chain and heavy chain variable regions are cloned from the B-cell
according to molecular biology techniques known in the art (WO 92/02551; U.S. patent
5,627,052; Babcook et al., Proc. Natl. Acad. Sci. USA 93:7843-48 (1996)) and described

herein. B-cells from an immunized animal may be isolated from the spleen, lymph node, or

peripheral blood sample by selecting a cell that is producing an antibody that specifically

binds to GCGR. B-cells may also be isolated from humans, for example, from a peripheral
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L23H23 having a desired isotype (for exanple, |gA

lgd, Ig&, 1g&, IgA, IgM IgE, and I1gD) as well as
WOo-aw8o863F( ab' ) 2 fragnents thereof. Moreover, iPCHOS109T0349

is desired, it may also 30 be desired to introduce a

blqbd ismplemMaﬂhbarfoﬂ detek gy SHgNOB cE1R hadhre @ﬁ)dd@ﬁg;a(ri R8BodyWwith the
997, Prot e| n Science 6:40

t. al
despre R GIEAETE el FRavit i s e R BYAETPYR OX Blecte Featioe
ﬂubleméﬁd@cayn&a@ed kR EdRing) i Ard bt tion diRWed bylgeilandst shbrddc

enejty in the 1g&4 anti bodies.
am}&ﬁ‘EY t5‘8§|1 q@él%a Mem% prodlFettonof srerifis a@émfihpr@ﬁ@lra%eﬁlsmﬁd
foﬂohamﬂatﬁr@eﬂngka @ IIROPERIADE BLRIISRHEP & 3t confdfhs h&hin
ant| body" refers to an intact antibody, or an

Iquéjﬁngcﬂ Sﬁﬁf‘ﬁcr aal@h%tprqqe}@qdéufthe Breelhte gl@rqngg_qy results in the
forﬁ?éﬁ&f@a\éﬁln)élex | whidn YRaydRvisitid 450 11§ﬁlﬁﬁdp%1pltﬁ@ ?«fty ROB¥ells

nprise a conplete anti bo dé mol ecul e (1 ncl udi ng

prqs‘awygﬂhs Aesired priihedy asneplected Hhewpegitic antihpdirgenesanayde clmedby
1so\éﬁﬁ§érﬁ%ph?ﬂﬂgrl§m‘\ W IRNQNBE&FIIAE BVieth %g% initYrt and

chains), or conprise an antigén bin aghent
descRbsddstein. Ant i body fragments 40 i ncl ude F(ab')2, Fab,

Fab'an aE&norFa‘P mef@B@fdr thﬁﬁlf?@ 'Hgtmoﬁres 81 Lt 91’?18 by phage display.

|ncorporate into S ng omal n antlbo
Ses e igg Wantehetiah 1904 Abw |Reg Immn¢lbt2d43é§5 Bmlrmnt@odl,é%% Adv.

imbd o 280 Huabdise ihil ARG RSt RGeS

bi s-scF
cor’gbwonquabran@ mag; hﬁt‘@@hﬁ i Ri@gc veptars that camtmcmme)o sl slg

DR 26 P BB R A PR oS RaGpindhe

ProfEan enMariang or Bagnest theeof. Sevct.gidV SgPAtérNor®223i409; Huse et al., 1989
ti

SR HRERY1SS3, SO Py, Ll OB P YBSRblos

AltiigiMées etal @ Swategidsan Mmh:cuiarpiﬁxb}pg)eﬁxﬂ 19d£290); IKangeteal., 1991 Proc.

Na&'l@é%&*'s'IF“ﬂ}sA 8'"4%6?%8 }'Po%%g%% QL ANfh %e@bgé‘l {i”/}ég??ﬁs

onpri se at Or CONSENsus
SChlqrbumlt@It &., 29%idybeidoiba mm&z argl refiatendes ditedighaneinl hurmzrm;zled

. ' ' the definit
llb%dogtgﬁiglﬁé Fg)zl% ﬁg{ﬁ ucle qldg étﬁqﬁfng b cgllco 1r}gnlg ﬁ/grl:}b e regxon
fragmdntsdnaydietinseaedintosin $eoin¢‘mfmfdhmwdus badtdrioplugy, sQHE3 M 365 a

var anfet{né/rg(#fl at%rarenedqufén eqlben?]eqﬁnﬁ "&ﬁ atpglgéelhcg)?tg%?éig; u%iono}grotein
may bas fuaioh ofitheradan pl@&:lm witltthé hgi'mchlanhmblle ad’gﬁdnbmdﬂm and/or with the

AL t bod
resl, T SR ickanomah Bere ty CorTE® GO Heminobobuln

Fangmehus nal alk@ baditplHed yn aphhga particle &bt, @.of QNRiPateht Mg MENT
56%%? ng the antigen-binding site) derived froma
anti body. Procedures for the production of
engHeeened igh okl ﬁﬂﬂlno@llbdliﬂ&ﬁlbﬂie)dpft@&éiﬂlﬂ)raﬁeb g%g al go be
chman . t
preff U PRagBefof B, Sagdrnapigdap by end Llprame i)
vectoas (Stratkgeat, 12l Jolla, CIBBmidd BB MR A0@ YsolatedFbm AB LW nt er
I.n.one e odlnent t he

et .al . 1993, TIPS 14:1309.
Porgt i PSR P G5 PP S R B OB R DY IR A Expression
librdés inthe BlEﬁmunl)Za;f(Hb atiNIRMuZd Zag(LH gﬁ_dé&@ dT}%ieS@gfgrSQh%és sed
soreget 501 Siguallior o bsissc o o Jhemapls o A vaionoee Huso gtz

supfaASiicBlsd Sadrye3a-, 3&ra)TBHMﬂi\& pﬁfquéﬂ may su&@@ﬁnﬂﬂbe dom"&'t@@ toa
cul ar_ | nmunol

nong 3§t S i ks e pproston B gRTS Hom B
cmBG(l) 35-42, 2005; Dall'Acqua WF, et al., Mthods
36(1):43-60, 2005; and dark, M, Innunology Today.
21(8):397-402, 2000. 20 An anti body of the present
invention may al so be a fully human nonocl ona
anti body. Fully human nonael onal anti bodi es may be
generated by any nunber of techniques with which
those having ordinary skill in the art wll be
famliar. Such nethods i ncl ude, but are not I|n1ted
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25 frominmuni zed transgenic nmice carrying inserted
human i mmunogl obul i n genes, isolation from human
w0 povsdghobul in V regi on phage libraries, or oP¢EUS2007/020349

procedures as known in the art and based on the

di SCh oottt i a HYHAEREHhE FaridBY EcolRE Bf éﬂ@wkﬂ%@tng or
geqer ti gqy man nonocl gnal anti bodi es in non- human
MOLAGIORS @m of dnterrst pre ampfified ysie\RHsleqiide prmegs. fssgprimers may
eﬁﬂwemy&nb mmm&ly@tamlm the 882 Pnay 3Qp1!i}@1¥a§ dl?&ﬁ]commermal]y

ﬁﬁl‘ét i vat eg vari ous neans have been prepared. Humen
vl AYGEeSH s Fregetiiesepale J%‘@eﬁalifﬂ@%dﬂb@oﬁe IsRrgnepshigr mouse
andﬂuﬁﬁntv@m{bﬂ?doﬂe@l@@s ih18dihgd) ambh Vbl pfmhb'x% @or%@,@\gﬂ, \}J‘ \tJ‘ G, VoL

ci:ﬁchm el ements of the human heavy an
and GO eSS PR o 568 10 AR BOhepe 9r3iehYchaCareble regions,

whelBmhay @kn bk HRBAQATRD VWS sith 8GR0z AP e orl IRAun GRS N

targeted di sruptions of the endogenous heavy chain
(Stegiagee) dePeiiely n These vectasemathembeaaptestyesdeinie Eetolialeast, or

ma%ahan—@%bd“syst@fn@?& ‘Ekﬁ?@ésmn 8Lé}§e5ar§(§m§%f 1 %ﬁé@cﬂam Etgfem

exarrp , human i nmunogl obul I'n transgene

COTHIRINg g Enion @6 M (Vmgad Y. dgynaing mayrhel paeducesiisipg zﬂs:se methods (see Bird

et Al §diddcEb - 4gh¢2@n@§gﬁes, whi ch undergo B-cel | -specific
DNA rearrangenent and hypermutation in the nouse

| yr¥aes ¢lls produping agmbqﬂ@szomsi/ime S ine@ivnBObEn ORBBedusing

S8 ok B LKL T e
may b elpned ba‘awéqﬂnahnd amnllﬁsdmg:@HAlonn@NPh@eraﬁomtcordmg to@ndard

pro@ggﬁﬁg LS BRLribed hBRA: S\Hmﬁ%&?&‘ucﬁ{ﬁge% f Bea&age%gédc and

mouse, IS | Mmunize
the@mlses‘k@ﬁﬁtcbar@fthwlgﬁ icoding for GEGRRsmmyibo genipalated aedmmb@d

h as is
preg{gg%f P’B%g%&% lOthEr dﬁEﬁ)&(‘&ﬁ& Q&OL{J%% t}%qi‘ﬁﬁ# ér exanple is
t he Antigenrbirslrigl pndteins Qfdhmnrcsemfm\@E@d pﬁefbd@wmodmxte rgpicegmof
: oA plgll j e of. transgen
&g%aﬁl?r!%fn gmlé?gl}-g%ﬁ% Ps%%fdégpuyg?d’]}éeﬁp rg o rtrléle n (\)nrvo 3553 degfr bed herein
deshuilped thergimt antyouiéress-bdock tiddurgtingad dnd of the: dﬁtlbcﬂ?dselnstcsbed in this

et o SRR AR O Tl ety

in this applicatend, Abedrdibgly yudhrbgridingegéntgean bk tdentifed agidg the assays
- Humana Press, NJ: 191-200 (2003),
des%‘f%ﬁglgr?}ann et al., 2002, Curr Opin Biotechnol.
13: BO3AR emBodimerts, @ﬁtllﬁﬂws aré @E}Qratddnfy&'ﬁstt ideAtifiythg antibodies that

. :1820- 26, Gl , Eur J n. .
binfl B GHEER s R, Aharor g non o M P BT bl vivpasyays
destiBhed BdreRmnd/Gr @6x3;bldkR &2, antibodfesderotibelitt thixdigplicaBdn shdo2@e

oS ERYpE B ASSS e R el 551 S

Jakb mw b¢ endérstodd bil STkilleX . théjat fhat sbﬂb’ ﬁﬁ*cmsllud@ &s antibodies,

mawéndo r&g a \fg{l&;rt(yigp pos%@@s?anomlm% ’I‘i%tf%%g 2 eltmg ag eﬁg'n?{ (o] t:{:n'ese
modifikarionyofted defed@on thiilidst &l10ine uskd Y&élxpﬁ:gs thé\gﬂgétg%gﬁa% vell agtthe ,
Nat

culgh bty Shesnodiicghes ray rebite g iiong gy conlalon arthionine
ox1%13n Zﬁi&tcﬁ»&enﬁﬁé(fbhﬁa\tioh Sasﬁinaﬁhsomeﬂ;%&] ar? Afardyid de&ﬁggﬁ({?\/ A
rounsti ne .

’ frecNexet mo‘g%c%(mfa the RE‘} %H%?F)é terrgmalLQgFlf: Ff'élduﬁsu% i)éﬂne or

argxglrfﬁ)mfe@@ﬂﬁ actionof %b(g@ﬁ@gﬂ%éd (Eﬁdt@ﬁ{@gtndﬁalﬁnBRquu]{na% %f
ef i ci ent ed by targeted deletion o e
Chrﬁﬂa'iogréﬁl?' 168, fzﬁflgg ]glggonal | mmunol ogy 5 (1993):
647AH SMermdtivef fneﬂhbd &Jr pnodﬂ&gﬁ of ANaliieBndaBt18hdl Gﬁhb@ it 3o/ the
Fi.shwi | d. et t ure Bi ot echnol og 4y '845-5

hybildo%cf:e&lf H)éo %‘f: p%ﬂtoneallcggg ASHigereigmoysgfor ?@Wp}?(ﬁ‘ fprouse that
Acadeny of Sciences, Lonberg et al., 1994, Nature 368:
856-59, Lonberg, 1994, Tramsgenic Approaches to Human
Monocl onal Anti bodi es in Handbook of Experinental 25
Phar macol ogy 113: 49-101, Lonberg et al., 1995,
Internal ReV|em10f Innunology 13: 65- 93 hbuberger,

A NN N -~ . 1 NN
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20: 6287-95, Taylor et al., 1994, International

| mmunol ogy 6: 579-91, Tom zuka et al., 1997, Nature
wW@RWs3@331 16: 133-43, Tom zuka et al., 2000, PCT/US2007/020349

Proceedi ngs of the National Acadeny of Sciences USA
habken Freal’chZg Prictdnle |pBithe @) to tomotelfB3Rdhtio b OE6RH NS oMhininb the

hbtlor ade of 30 _Sciences USA 90: 3720-24, an
mopgclpriaf b % y- d‘ﬁOﬂOclf%&nﬁb?élﬁm&rbe isolafedandpHriiigy by s yariety of
wel 2b1RRed techh RUAE SPctekolddon tecm ﬁ%@noﬁﬁl@ afimfty cHr8R4tography with

Tayl or et al Int. | nmun. , 1994, S.. Pat ent
Prcr{ran -A %epéar?seawfexewa@rgemﬁomphw and 1operyhangg rfhrommaraphy
(seBI f@ﬁ&ﬁx’ﬁﬁl@' Coléaﬁ'ra'?ti: %Eg 2. 7Jlai<¢:i)9¥ﬂ ge%tZ 229, 31§§§es NN N

Acad. Sci . |t|on rotoco S

- PrrrfrF6'r1Grrr HgmHeoglebHVG (el jn Yintbegdsrin Molq%lw Riglgen, Val.A8, pages

a f ndclbn ini
79308( "lgrg?t%gi/ gaggrgs?sgﬂﬁ 195?2‘% d g) M. va\%tr%og%/s 91??} E%plﬁ'ﬁ‘%g b%%lq' nity

chrpal@'@araplw WEg 2 Appronripiegigend scleated Based ompartinalar pronerticsed the
anﬁHo@f‘ﬁ&e meézvyrer fight2hdin sz@ﬁg bidind S%%ac%tc' :;E}(a;inl%lgs‘}ff a suitable

exanple produce hybri donmas. _ or use ‘
liggrg, ﬁvmbrlers%n prcrblé @mmg ingludediroteig 2, WOtehn O84n0BEGMstant region
light-dHaliS2 A0AA QRABAR b Stlidicy B Al b
(lgﬁon ant i body- pro dc({a ? ave ahtlﬁ({dgl %)nﬁ agrt |13:e|taebﬁ%c§}ng
Projgig oeﬁzgxmt Ord@flm’ﬁﬂ@r?@ es t hat render t hem i ncapabl e of

T AR s R L R F‘%

cerfisy Qi entitofly binding biteclsodips been nesd td isolate amtiboins witle ncreased

7 1 AL P82 (0 G b e

et VPTG, JXlVBﬂ ®Gig. 2_63755&n60®1c9ﬂglﬁxm tBhijquesseaampk fabingkepargd

ons include R210. RCY3, Y3-Ag
am‘:lﬂoggétoﬁﬁg%glﬂca%n reﬁ%%&f O her cell | i nes useful for
cel |Anfigeni bomsngpreteins Qlﬁa@ted @pAirkbh.onaGRRGE agon Irmaptbﬂ\dn Pdh/yébd for

exz%ﬁ)(lie %s?ﬁ% rrg) dé:te {}ﬁe %ayg%eofgng %oa; r?c%Pto ?t]éer mrhnwm)r 1g vivo.

W t mthougbrhbmam arftialby lmmaprarrhmmam@dagebw;es stilthe saitable for many
appﬁlhllt}é)%g h rtlc gargtlh s%%vg Vrlrg%ae}dgl?ngéntr%gonsoefi ngg c@ﬁgapﬂm
othemtppns rof mtigheblgdlmg\prbteofs w1lhbé)suntatﬂ€rﬁ>r ceiair&pbhﬂa_tlmt The non-

Tehn an§§0d1 o? the mverétlrﬁn rﬁ:an Peogcir ﬁxar?pﬁg} I;H:raveﬂ gr?)rcrlll a}%\y {nét}_bogy producing
anigl, ﬁuch Iaembustej nae rabbh& Lgahtl donkéyo oit noﬂﬂﬁnﬁﬂpxﬁMﬂe W@ﬁéﬁﬁmple

lg hes of gre obseryved be col cwiﬁs re
mof R RITER e it Pt OB ALt ety SPRESTEN oG
anttbedieecf tflc()rhvdimtlﬁrdd:dﬁg)e agd] for example, iﬂliﬂifﬁﬁo mm&:&lhﬁl@ baey

) var, et noassa 15 kno
sprSiof oE VR A Eiion RHI RS Lo PR iahy.
inv_rmolh Idﬁéstn@;jocﬁuﬂdutlmsﬁ’g‘mﬁcﬁlhtmlh bg) p&f/enlﬁa)d ﬁaﬁttad@g@ern Bl RQLidred.
| S on an ositive clones t r uce n,.
Exdit ARGV DpeRbeE Eepist i h et aodh By e ErBbtiment, 2 non-
huran dntibei ofmaenvrammqi Sindhistardll tdxObn@simbs 6B deh n Bydilkdr doma
t he supernatants of

ur e be isol d fro
ern O TR BEPORReR B SHii SOBBY *egeeh B the gn-human
subﬁ'ﬁdﬂﬁﬁ aidiher b@BbdHerdf thé Mm-Humde Bhtibedy is %Hiﬁ@&n%@pemes as the
l.i zi ng human bl ood cells EBV

er al
nor TR e o SRR GOy o sy @ gnSTed o pusesn
antSUG)hfr(&ﬁ a Ipﬁﬁﬁ&ﬂﬁr&bd:cle@ QarbbeGRdde by ffiﬁ:x(lﬂf)le iidRR Rl as bRl of that

duci ng a nono ant i body t hat
SpeE bR I AP0 OISR HEITA T CEEDH sl BATETATTE Prslpodie of
that slﬂiﬁdidﬂs(’{dgi; SBidt@ial IphiRdSpRS- b@Je@WsQﬁﬂfoh%d’n@ﬂaﬁng 'cfn@Bodles ofa
ELI SA, .and t i.sol at ed standard

P G D CHiN YR E P aM o ab PO BRcipfato n ankbody from

| ynphobl astoid cell line producing an 25 anti-GCGR

anti body may be inproved byef usi ng the transforned

cell line with a murine nyelom to produce a

nouse- human hybrid cell Iine according to met hods

known in the art (see, e.qg. G asky et aI , warldona

PN N e o~ S OA NN NN\ g,

o o o,
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splenic B-cells with human GCGR, fol |l owed by fusion of
prinmed B-cells with a heterohybrid 30 fusion partner.

wWEe@s/0863gl , Boerner et al., 1991 J. |Immunol. 1BCT/868209%5020349
In certain enbodi nents, a B-cell that is producing an

an@hdrispddita B replabing Y., |tti>€9&‘>¥lsthlﬁ regfohl of eeQtiAY with g cbﬂsgim reglon
ch | n and heavy chain variabl e regions are cloned from

fromhe prherspcies 0r by replasge©Be ProNeE aminp g Rsisyss qféh.ewmﬂaﬂsiégo

thalf RowRe ¢16belyltesembles (G RASAR P MlantibbdS-fropPthe Bher sge&e%7
""ERSCOOK et al Proc. Natl. Acad. Sci. USA 93: 7843- 48

BB} the pibadisis » chiawrigantisedyesomprisiog aming agid gaqrenges derived

froh ik B HR dro twidBk midRYdi B@erlt lct.ed from the spl een,
| ynph node, or gerlpheral bl ood sanpl e by selectlng a

cel Antihodiesialso giay e preprjeciby amof HBeyber pEgonkgneional teghliqups. For
exe@h;ﬂéj $hely tnalPobAuri R Hold RN rﬁhx?a@lylgﬁprlas% RHed] @%Dtaﬁ @iHbody can be

humans, for exanple, froma peri pheral

PuBiERYdTBEBYbTidmA TheiSPobyPrsOD.0B Apduesd @me@ammneexpmm@stems
usﬁ@ﬁnngcthﬁﬁ]bé ﬂg)w%' 1ﬁ‘ e %rt Bg&e ng 2);) mipfe, Il\/%%tgcl&{apﬂﬂt%opﬁg

ant | Ody W th desiré are we
Hypridampe: Arlew lpmen@szramﬂleloglw AphlameKemmt wtali (ods,), Plenum Press

Nell Yk B98N SRr Mbafl@st e»ﬁL?ogl'altor}$ Rahbdl g—%arllo@/ Ml uu% (eds.), Cold

stinmulation foll owed etecti on
Sprng Hasbery-aberataryt Byess| qu@SpnmgtH@m NY)r(l%Sé) e"Htls igdisafssed in the

nuc‘iB@leé it et fypdy- producing B-cells include, 5 for
exanpl e, preparing a single cell suspension of B-cells

in é@flgendrgaimgtm@tﬁmwm ke mrepabadnand scr@@@Rfor Besirdd pypofies e
anys&edq{ufn'bgr ot %(?M%nﬁugsd L&:ftgm RY ik Ii]e%hlﬁglfeg mvoltve rsoﬂgn%nuc],?w

antlgén results In orna Ion O
acigrgnycodiag ¢ peliybdptideaghaiar(on portiondigr ) qf Iatl aftigen B(hﬂlﬂg pxtoham of interest

(.8 &8kl i3luc omsfgta%ogﬁoedag%ﬁa {ngrﬂ mg Od,mclg{c%m L§Ghed.

he sp c an
reCPlsblh@nt DA &etdolgp| Tlieyiuplgic @NAntaly bﬂRNé\i tacanmhdmngelt acid of

AR BBl A .o

substitvieohé ormors ainylopbudgwddcss fir ayampléSee, - Wnter et

a1 Wit A oot IRl gr ifsH CSﬁu?%‘ﬁ o M Rvsgtion

contmmmwgzl aplokd of thmbo&brhmtme@ﬂ CDRgm N be oltaind byal mifibad of

PRy U BE 1 P BRE DV A 205 B s

3924403t 1998), shatulnshu&hﬁg (Midviat et bil, mBio/Seuao1bgy; 20, 1779-783, TS¥2) hek of

N GFLAG PR3 83 gngs&a%@s&tég@:s%@g&%%’g

(Pascn @ ak,eCu2d Opih2Bbtehrib]., Sa%4- m €9973 |phageRisplay (Naipsor/¥t ax.J.

MoEiig 26 23% RSREdaasonert ot s iR TSty Mooy

2884191, 19p9P 1A1P6ﬁ1hese midkibdls of Afakty mafiratioh/a d&Busdetnd-Wfighan et al.

ogenbno 9 Mol ec. Biol. 227:381-388;
egc%ﬁcgrbg] 1@4535 ?3]9 ?5[9@& Hybri doma 16:47-52 and
references cited therein. For exanple, a library
An2 t inig a plurality of polynucl eoti de sequences
——@ﬁ@%@?ﬂﬁlﬁﬁ vari able region fragnents may be inserted
i Nt In anbibergpRi Ehe@resent idveiva Dt RIS Raghafsiopphal luc%g@h
var i an%ﬁ% ereof, in frame with t

rec?i‘ﬁ agt#@gy gﬂ?g VeRion e ca copsist gtiredy pfiﬁgpmﬁiy-derwed

seq{nOdseIr Ban JBRIPrikLadaitibhts k@RerREs. tHXEmBIBASS aRfi h &ifdiny Hra%m%mg
i on domal n-and/or with the 25

riahle re

inclyRRy. ERR sl £ Eh € bieohe e TEbOReh dRbaries 9d dormai
antibedi¢saiOthes Blaebld¥R I Hoviddad D@ ePdl], 2002, Bidbhehd 88TRRLS 36%0-
06. al so be displayed on a phage partl cle (see, e.g., US

Patent No. 5,698,426). Heavy and light chain
I mmunogl obul i n cDNA expression |libraries may al so be
prepared in | anbda phage, f5or exanpl e, using
Xl mmunoZap' (H) and ), | nmunoZapTM L) 30 vectors
(Stratagene, La Jolla, California). Briefly, nmRNA is
isolated froma B-cell
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popul ati on, and used to create heavy and |ight chain
i mmunogl obul in cDNA expression libraries in the

w0 doosssZep( H) and ?. I mmunoZap(L) vectors. TheBET/US2007/020349
vectors may be screened individually or co-expressed ‘

t 0 fS(i}fgIl'B dﬁaiﬂ ahtitRgdive nap b@forrﬁ&ﬂibybﬁlﬂing &ee(v?; Qgd i‘&lﬁ Eha(ﬂ{ vadibble
d E | so Sastry e ra). Posl
o i) Fembus dacn ewoaéldéaﬂsféﬁltogcpewealné@) resulting in a
singlReIpolypéptide PHhadts Buch §il@é-clalid PMFschy Y Ratedea] pr@ﬁ%d%%sﬂl% LU

ggnoclon ant i body fragments fromE caoli.

CNSOGE LRSS | Insebr e Ao ssedioe the ﬁW‘bY%‘a@ﬁﬂ%?‘ﬁﬂPﬂt’PePPi’FSéVL .

andy Ry, IO P@uﬁﬂ@p&%}feb@&k SanrfSWb%]@oanlelﬁ’seQ'@ﬂ% anﬁé&Ltﬂl%lﬁg
nonocl onal anti odx of interest are anplified using

1

MORORMETEPY they ct for pltimere(§ €. Bimere rineragr tetrmess)rdepensiingey the

lenEtb 0?8 @leRble Phkkr Bedvkerstkt o vaRatild Gorfi 1ﬁs (Kertt TRY, 1067, Prot. Eng.
chased from comerci al | avai | e sources. (See

1062{;, Kor%ftraét 294 rPéor(ltlaE% 1$:82-1Q8 By e@mblalpg d\f\ﬁre@th@dl\é
compri s'fﬂ%r J)%lyfp@ﬁtldgp ¥5Ecan f@i’ﬂldrmhﬁm s\fﬁs‘s' tﬁg? Ibﬁld rt@&iff@r@ﬁ‘t P itopes

i.nclu anong ot hers, 3gﬁ|ners
1

(KRgIoe . 301, B lcEng. d8BHAY) )Teqimecn:es @ﬂvplnnqufowhﬂypfs@ctlon
of Hﬁ’g?éjcﬂa% a’i\ﬂpédlécs){ncmﬁi@%s@&eséribg@tn GRapenVRE! '@ﬁ%%ﬁ §63140T¥%s,

then be inserted into vectors slch

SC’FWﬁ%ﬁ%%’ﬂVHO@Pt al. SR e TRl AC(aQtSCaﬂW@SW Ward etal., 1989,
NafufSPR&b VRl raaf TES ?0(?%619[@@15555 M&le&lh?f% $8.g nynglg l(!ﬁ:ﬁl? or

into E. CO|I, yeas or manmal 1 an- ase SYyS
antibegiedasiverhfrom antihedigspravided hefeimingludey bet-astrast HmpectogicRvsL 0

corﬁ;?rmr%' th \«lealﬁe E(’){ﬁz{hﬁ) Ebn?cfmattl ﬁs&\{’ik(laﬂﬁ{%lugg rﬂt}ﬁa{d% 1Bfs,

roduced usin ese net See
L7z, [SHiSeL 9% IAQIQLMEBIH1ﬂ98BéHlZChEéllé,eﬂllwlﬁrIddHrhi Ag6H16,

Llﬂ@f?' E?ﬁ{ L?ﬁ-ﬁ@rf’id@ﬁotﬁl ? ZQMS? h(?ﬂﬁi-g\égr engompassedby

obtained usi'ng  any of t ovée-"descri
thejprasentiinvantioon and other technlques the specific

a0 M RS B DB W PR e

exa]_rg)lep pyprettalyts h‘ﬂEOlMSBSQﬂthmdb(kder for exam'ﬁ]’eepe@sm iobpephiagligestion of

f d d _t
whlplg gﬂt'tiﬁl%?gs %ﬂglrdg-ng rtfgmn log)aq 81%91%5 < B Iye\%'awaort1 %r&[ggiy
fragragmitsrah b¢ podieced Uxeenzymhm:cbleamgwf axuﬂbbcyestmtlggpﬁn ai;ﬁowodehess

t bi
e
progiagGeb§diab’ morngalbrhtlﬁragmems t@mlonzﬂ]yl ﬂmbalsadgmmyn d:ﬁsbkr I bed

t he i y descri be her
perg)es c r&bggl d[{woecﬁﬂe & AR 3‘? e f@’é"iﬁ l§f°(5‘8f<&?tﬂgsug ?j“'%ﬁc 3 ne
disgfid lirekagest Abaldalamadess ai erlzgtlaticcldabigs uap@ba;ﬁﬂtpramce%mdé or

bl
B T
exagpishbpGoldénbgrgaySnPatere do. 423 1,648 Wik drioffdt 4l iARGh. BReheaxs say's

i e D S R

Endyimotbgy 0:422 [Amdorie Pexp983) bitbyGadnsyvsa®.i. and Tieud] J A& ih Tarrent

ol S BETRET T el e ORGS0t S

pagth2.8.1- 2010 and 2i10A. 1amrwos @thér mdtkiads Sor RleMEKEhtibERNE) such as

seop A R TR fogH Tonaip i b AT ePRaByS (i [GHeT | oc

cleavnngtdﬁﬁagmms: biadthes emnﬁﬁ@bmnmc‘al % @é‘rfétla&clﬂﬂ?debﬂﬁly 8 be used,
osttransl

V
so 105 Is]lﬂlg C Htg bm$ t?LF %rﬁ@e% At 1é;&:(égﬁ1fze€¥3y {?lﬁé’g@t ajibody.
nmodAhotBa tforans aﬁﬁﬁt&;ﬁd)dﬁmibdﬁls Q Beﬁtiﬂe coifiising®hé od théte used

ex ss the. protei cul ture
corSsgi B B aioR (DR PG Ry (kG Paiedds
in glycosylation, nethionine oxidation,
di ket opi peri zine formationsgsaspartate isonerization
and asparagi ne deanmi dation. A frequent nodification
is the loss of a carboxy-term nal basic residue (such
as |ysine or
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argi nine) due to the action of carboxypeptidases (as

described in Harris, R J. Journal of 35 Chromatography
wOoWsAAB41134, 1995). An alternative nethod forPCT/US2007/020349

production of a nurine nonoclonal antibody is to

consﬂszt?ncg Spo ngclempsr thél Q%d@ gk DR Hiftelefie SRAPolyat@atidesayd t y

neli ¢ nouse, for exanple, a nouse that 551MD
pre;iaaﬂsﬂoﬂ@@mtp ROBINEROPHNEPH8 glpin factiop epmibpsizetheivapadly

re 18n b i ARCNR Eﬁﬁ%%ﬁr H’lfc@r{gcbteﬁs qurtémﬂlété’ e fforagahile, SLafricldled
g staﬁ ni ng oclonal antib Monocl onal
al., Mamodmdﬂi ésmpeaanbe Meﬁmnam&@zaamiw@r Y%r B Lfyousterayrlivgkey

GePetlc an q;gu]a%%h %(F:)M ]glt &r&h&%@sueﬁ MorldElbndl %ﬁtlﬁﬂdie@ N Production,

ues finity chromatogr

hy
Engﬁfe&ht@ and Alltﬁepihﬁqprgelon Rittes ksl dedssi page @ﬁ&q@b@@eé_ﬁwyrsﬁy

g b
PPl i Se GALE BN ARR U FEigT ESion bPAnBogER! B
MomRsticnelsAreibodibs: , Printiples arfd Arplications Birthehahdgdsobrage A3 G

W lé,eggégs Inﬁgl%f%ﬁt Mantlw%lmgﬁ&tess ﬁ'rn%&: &Qx%imse Vitheastlfde variable

regivh d6radin bhdn &mnbodycoidscebed’m;;eub elhpsl I’forquéfdplbyh‘h%’ F‘Pgl‘ﬂnt(%?mam may
be tggfrg)g%% ﬁrgcgtéepat Pb?fl 3,83, IRRK QQEﬂa?fe%ﬁ Hdgﬁﬁgexﬁ? hﬁ%g q%man

ropert es
g]u&h%aﬁ/ yecéptorlwithhuh affimity at lbst)d:qylpﬂep 1ilA deg 165%)’@@?3@!'1@4"& lgﬁlow

of a suitable 1 i
on ﬁ%@%@@%ﬁ’ﬁ&??‘am YOG AY B o%lé) Q%Hg%raglggP gbrhé g Sldan
engitiRtie€ 0ESibR tHerebP Byodhgintdredversighameanyp vh@éﬂpyegwraqlqn)am that has

antib an anti - e _an 0
becperaien oo BNARPEREAE S S g Biitns
incMat @est cadatedyfot bﬁah@l‘e‘: ﬁémta hpectfonptitexdy mralbletryguateltyemmtmnhg

regi ons th ter of {1 i gl
delgtfqné, OLfF gcﬁd% 2’?}85}? aagréooaC{ seﬁlueg? f tﬂg rﬂ%glglc gﬁt \% lﬂlgt'icﬂﬁr
exdnpids @R eddineafel ivaridbie redion dc&mtmbﬂammg faf lb@dowﬂ’&%dn g
optlggglﬁ)g(?\%eog {n%g & %g%orx{xag ac%{; Qromé %rst angg%ig' ggcp ﬁ\g réyamder of the
vmﬁ%ﬁqgggﬂ&hﬁmnﬁ&ﬁbs&ﬁﬁ?ﬁﬁﬁ&ﬁﬁ are useful in preparing

anti bodies to n.glu n.r en |

o ofTeY HsaBler GRS HOE RUARENY G Ogon Cr e ay gl o
at 10&t breQfther E&{bod)e&ﬂxmﬂt &2 fragmemsiRyeft Thdpfoeetmplega VH domain

presence of the gl uca on rec g L ei t her |nlg|&{éhp
tha 1§ PRSI the eRiaD ERERIRORTITEREY JoAPEILP Py HHAZRIOb)

doRkiHBRHaZRImaR e Sﬁnl&\#l} 3 VP@orﬁdﬁh Inaiabcelnfk@di tonmDy/domain or a
applications, particularly thase, i nv

oot heseo i WY, OTFRTARIE B LS TV RG AR GRBpeabherein he

anﬁ’éeh %fndtr%ﬁ%ﬁlaﬁfcoﬁﬂhé Sestidddnd] ang \@Heﬁtﬂhﬂé‘ov\t\hehtly lbked at their
suitable for certain applicati g The .non-

i biaiCEY i Cridem RERBihc A DB SPaHn 3P4 pFgERed wit
fudRF b a&ﬁ@ %r%?%n@@fo'pb&ﬁ’dé alHird Wegi dhCor a BitioALS a Bingdregion

nouse, oat don r non h
doftmiors B aoh Bogisn 0y o e Sy AU BHIE S P SLE and
C &5%3 _or ape (e.g., chinpanzee)). Non- hunan
ant | éles of the invention can be used, for exanple,
inin vitro and cell-culture based applications, or

DeQ“Vth\}%E Qxﬁf'vaﬁﬁ’rﬂé b@aﬂﬂg&%ﬂl@ p?_%télﬁ‘s i mrune res ponse to the
—al ody I nventi on 0es not occur

i nsi anpcle@nit: se%lememf Lirleddend Bd-H23 senqeding,the, BWé?QHdm% pmino
actdfssegﬁﬁée@ 6fa1-AB% aRbE algeré?lefoi?&agﬁ&cw ReSont ABtagRBas @ﬁby@ﬂle

nmouse antibody. In one e odlnent a non. 30 hum
diepted hotdgenssis (et qhawnteptétq -dhrgcteg e spesitisyagagepesis) to create an

al&%ﬁ pEl oﬁ&@éo%tlsmé B} AoREparti AEPASHIIIRAY subdtid@ions, deletions,
man anti body does not elicit an_i ons
orumsetthes as@nmhmﬁtq thesigpiraated palyraiFigRtider B ’@%g"d °Fr{§’ﬂ*tlpq"€f1
non- human anti body is fromthe sane species as the
non- human subj ect, e.g., aspouse antibody of the
invention is admnistered to a nouse. An anti body

froma particul ar species can be nmade by, for exanple,
i mmuni zi ng an aninal of that 35 speC|es wi th the
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that species (e.g., a bacterial or phage displ ay-based

system for generating antibodies of a particul ar
wep@siasyl or by converting an antibody from OPET/US2007/020349

species into an anti body from 56 WO 2008/ 036341

maRfag suéhAREralichd @ARscriBedh Vedldes B 8586 b(Yerfe QD‘ 13%;iBA8er e€al01985,
t he const ant reglon of the. antlbo a const ant

Gepg g &h Craikdtip tesbnigendpnuayd OB o d 2-18; SW ‘?‘ébl 1281, §¥nssife or

EnpRERing Prid@iphs bk MembAUBenudf PlefiCard 5 Rt 86, & 94 sd4tand
nore closely resembl es. the sequence of an anti bod

4787855 L HESHH OISR ESin Rebophie MAEIOEHERE, epFRaves of ant
gldfioh RQEMor shtiBodiddithiE hdve a%@&x‘e@??d% rgp PR kot 1R PB4 2Pt

sequences derived 5 from an ies fromtwo or nore

avigity, o pReFIfiCiSHIOF gluenrgonseespins dnceagsed|agivitrey stality i pise ein yifro,

or %Nce@ﬁn ﬂv@HE@&fec@fas Qd?ﬁl}éi?e@tt(’) BB AhdeliCAREd HHEBS Y. For
exag&md they may be purified fromcells t

nat Grivasiyas ©f @trsieqegfqreregeptor arribadies widhdy th@ awpb ef this
1nv@Hﬁdn 1hc¢1§he CB%H@O{% AR Bordjates B A ;é:r;\%:?gc}ntréceptgf antlgodlesyor

produced in reco nt expressi on tens
fragmentintheraef, Witk ather motﬁlh%oraaotyper&ées, sch s eyxexmsiseon of recombinant

fus:lxér;]ﬁrb%ft% mﬁh%ﬁ&?ﬂoﬁgous]pg gﬁ%}ﬁﬁésqﬁgg?o th?N?@Wslmng Efstérgnnus
of gy @@sglucamw%mk ar(tm%molypamie ARer exardpleghe oanjugised mpt;deymay
be %/2 glr%‘a %LFJ%Y ?l\ggégﬁég %gf}%éppﬁg th e:gst al%’r fa?gb]g%{eg %FT?‘H s
peptisle dich @p e eptopatag. hantigon binding pmndccmemlmgafwbrebr@mns can
co@ge % e@‘dm %Qtl:(pt% fpcﬂ?%itg E&?fg% cg?de%&%@;n ()Ci‘anﬁ%gl bm%l[n%%po €in

pr oper
(e. &Nl HisgcAmi arqlgeu; bindieg paiem ajsfo cambe hrekcdh tol the ESAG puside es

de%:%geda}é ?I??% % F%loﬁ'l ecfgl-snolagy 9 150)C 8na%d% an%g 9 61 1%?2 C?ﬁl n

hereo an-antigen bi'nding protein o
FLAG pepledstis highly gntjgenia amhlbrpwgd;suio apitupe reeyembtydrou@by Depesidic

%&ﬁor{@a tlBg ya(;m%?ﬁ&?lng gq%lde assa aar% gcﬁe ypugﬁga?lon LESS fiexpIs essegant
recambintre Ipr(mjn:l Edtageras:msdfubfor pnepztrmlg é’lssuqn podteiad ﬂneﬂﬁﬂh thesFICGAG

esis or other conventiona ques)
peiiis i 1 £8V e M Rb by PR B 2 e FEBl R Touls )
In sregietleralsadirhant, olig@ngds that cd@in@né br hare aietisen bxddlh@pnorqmsm\ag be

the affinity of antibodies cordln to,.t ven
e 35 g em P AR ORI VR M5 GBS LB
linkedl 00 hbratovaldntbylinked ditdeey; trivders, aif Highet b]ygol’ﬂatsu IOitngbxﬁfrs comprising
AR AL T S 00 A1 R e Ll
hohbdimlsS Gheraligomdss METGCkERDbdNgsts, hbRhotrimeds; H8eotrikRB2) , use
h of 25 nu%ation strains of E. coli. (Lowet al., J.

ORpiptranry, eteroleEgmers - 368, 1996), DNA shuffling
( PatOneBmBédimént is cﬁébtf:d to@igsmer Bt diis B ﬁ{ultlplsgantlz&‘bu?dﬁeg

prodelp ipedis v S O oSBT Gonp RV cties Tuded o

the(aﬁﬁ @ﬂ&)ﬁddmgqi'oté\hs ,Sublapepti@es n#Y be peptidd tintiis (sPa9&8) or p%bﬁde@fhat
neth9 aff|n|E% Jmaturation are discus

ha\@é 8?1er't¥t° B‘iOmo"'e&\%ltga%” FoR JEHFBT FRRFTS 2] certpap pt1

derh@8 $om a8lbdids lalkQEon t’h@gﬂiﬁiﬂl’éﬁhbtf&a@ﬁ@fnb@rohg&ﬁ@fiﬁtiontdﬂ Entlgen

,present i nventi on proyides frag
bindingprajg gﬁd thegstaa it rg’ﬁii PgBas ?5?‘?‘?‘1%@"' i nventi on.
Sucim Mra@m BinBodi@éhts; qrés)mg&m@mdxﬁpellse/fr&ﬁ two to four antigen binding
antlgﬁd %& sequen&gs or can conpri se addltlona
Pro{althu it aiee laﬁ‘az BEOtediS OB e OHEATISH MRY Phig oY Igeticl asgy of the
forhB AbddfiedRBEve, &6 aturihms obfrdpeefts CPrferabBI) thie RABUNRSs comprise
dlaB}51 ies, triabodies, tetrabodies, and, domai n

antigep Pdiag etoteins that have,elicpgongecsptar bipding ¥HW- n Lunde et
al ., 2002, Biochem Soc. Trans. 30:500- 06.
60
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57 WD 2008/ 036341 PCT/ US2007/ 020349 Single chain

anti bodies may be fornmed by |inking heavy and |i ght
w@b@s3esar i abl e domain (Fv region) fragnments vPEI/ER82007/020349

am no acid bridge (short peptide linker), resulting in

a dn o e&n‘d@ﬁin)éﬁe@ﬁ blgemehia bftpar&ﬂ@sl’hg%oﬁ%\ﬁrd@b&nﬂed:ﬂ&n

n@%l e been @égﬁared by fusin encodi n
lmé'am% "P R@prapen OTBRpEin ?ﬂ{%ﬁsaag CqriREn heffEologous abI e
po@pémﬂdﬂs fpel ypepbudstidnybf Mmtidedd-ddled pg%eﬂtﬁ&“dlrtc'lda%g the Fc
d % tldes fold back on thenselves
B B R et e ot ASREnezft ol{1G T ENAS U AN IS rRyrg o
al. (199} Natuidé BEF67,7; 4ridi HORESbaugH et hﬁtlbw&}mcﬂﬁpﬁﬁ%ﬂ%@&ulm
the length of a flexible |inker between the t

Fugion Prafsims™ i frarsaé Protasels in Tamugplogy, Sgppt. 4, paass 10. léh}; 10.19.11.
Onl Qmﬂ&ﬁmeﬂf@f i pREen®lnventi¥f BlaireBbPIIR dim&ERTmpridngIRo Ko

onbi ning different VL and VH conprising
Pf%fde@fﬁd bdefgsmgowéuce@m reespier Pinding fregment g&anwgngwaagon rageptor

antifddltof tﬁ@F@r@gloﬁ Qf Jn%ﬁ%d}oTﬁéqlh@p&K BOhGde 2y
Bi onol ng. 1-40) . Techni ques devel’dp ea

ge‘ﬁ’rf%‘?}b‘i"i"?ﬂﬁ“g the 6151°§ PrAgiRIngagi anpramatmreegon Yeetou Geprcsms ¢he
gerdE8Géd Redst 'cals%a%foxgﬁ:ﬁ h t}NQ'ecof]hb%%ﬁb eZZr%ssw%' vreaﬁé }A?iga%bwmg

Sci ence 242:423; Huston et al.
thegxprgssedsfusion profeig-asgmble mugh akeeannhody mcﬂ@@&s wheggupereinterchain

dlsgl:ﬁﬂe 5&1415 R b@%@@r{ th@% §1|oxet1e52tg P%Id C}h@(ﬁl 1ds Mol Bi ol .

-87. Single a|n ant I es erlved from
ant |Tb@tfrré chm%)mem preysed ker¢i gicludes, nativet and maiteirpforms of

b Bl SIS (G SOTRLEOA0, B B R A

polymdes [cgpi@ining g}qgnngg regiohithaQd promotes idiinerizatioR ldlsa arelidcBkdea.,

L T Tt T —

of iahlée qynégeém by affieity ¢hoematégraphy emertPratein mgormegmmomnms

der bYlF g.u{aglg L ?&y‘ﬁ%fﬁ@ 89%%6% ?&f stokil ?UOP g H 0 ]kj? Cl) gﬁerezby

exanpl e tic
incprppratesd ém‘ﬂfmmpb S srmgd:erchpla palypepddges&nldmg ﬁ(ofn tth aéxﬁnnal hinge

t t [ ona (0]
et BRULRE ERANRL R AN aIRlagTGES . oy B
Fc polyneptids is the [Fe aw&ﬂyedascﬁnbadmtn Ideﬁ’aemt Mi?rDB[Sapd; inBaum et al., 1994,

El\/f%d;}/ Ikl)geig 9’92 1 fl’ﬂ%%ﬁE@%m usseqlﬁence 0 ﬁis g%.l%}n t@gﬁ%é{tgglﬁ{% tp%

natyye §d sngeelﬁe Eﬁsdﬁmb in m%/wwhtexéepagmmnm acldihasiedeh Yhanged

o SR SRSl By R e
beeh changed e Sdyetogfla. Thesnutéin ebehibiis mé(ﬁg&l&hfﬁrﬂﬁ' fedFe receptors.

In ozﬁletr glrngc?&uln%/n%s th%rlzareulﬁ)@/ n(};rt%(incqggﬁ%? %ﬁ@ﬁ{s llé,g%gﬂ'g%gﬁ% &Canti
gluéagagrﬂecntordnnlﬂldy h}ay ba' hebstitutae foh aE yatdbie ghes@Iof Beshtibb®heavy
mﬁ%%% Iglnby Gol denberg, U. S. Patent No. 4,331, 647,
ERSf#Met al . , Arch. Biochem Biophys. 89:230,
196Blterﬁ?£trvi'[ the Biigoateeina fdsmnﬁﬁot&ﬂ: LomprWafy mitast BRige®binding

hods i nDIo 1:422 cadenic Press
pf°%§‘é7‘7“h‘5 &’Bk}t ﬁ%‘ﬁgé\ﬂg‘* @p T BERUes) t‘AtI‘éo“gS eRuItgble Repfideent
linkersatethade edcribddmUi®) IPagits 4,261, 1 Wamnd 4,985,233t al ., eds),
John ons, New York . (2003)
2, sAiV\é é')/ei*wdi &réfafiwlfowrmtlsen @@r&prmﬁ@a@wwe ofa
leuciheeptien gLembihe Hippbir d6maifdldié p@ﬁdes&ﬁ? Qfoﬂfoterlﬂlg&ﬂ&%n&m ItHeS
eav chain fragnents

noval_en (Fd)
profefs el RECHG Yo IR G Here G DR N RHRe Mgt etd] DNA-
bmd)hgapﬂo&&is (Lodschjelnet d1.¢ 1988§$UiHnG¢JBS) 1789), &dHavdXincd HEGh fordd in a
d to the antigen that is

S t he fra

vare o8 R B A PRR (Bl i PPANG RO I R
anti body fragnment is a peptide conprising one or nore
conpl enentarity determ ni ngiregi ons (CDRs) of an
anti body. CDRs can be obtained by 58 WO 2008/ 036341
PCT/ US2007/ 020349
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constructing polynucl eoti des that encode the CDR of
i nterest. Such pol ynucl eoti des are prepared, for
wez@sps@41 by using the pol ynmerase chain react i BOT/US2007/020349
synt hesi ze the vari abl e regi on usi ng mRNA of
peﬁﬂl&é £Ari RO URdr & tiaelihriASor &ith&I¥B] Bihpl3 @€leulif zipper
nple, Larrick et al., Methods: A Conpanion to
dO’N%‘f‘ﬁ%% ¢ fPr PrPsycing oiblenligogericpyagins @ deseiabrdyn PGE Roplisation

WO G8Ne308CanliyaRy 1P tApEr &Evm&iuﬁg ﬂrfa@t@ﬁt' iPseth QS(SPD) c‘ﬂescnbed
Nonocl gnal Anti bodi es: Product i on, tégl neeri ng

in Kppnsietal) 19pF RS Estisrs 3445191 derely inggrporptediby r)efermg eTh.FGBC of a
mo@%ﬁﬁ@'ublqg %BH!? kRABEIRMWES Yor sBHRISmdrPaidr of3 ?te%gg%s‘é%ot@h fased

Genetic_Mani pul ati on and Expression o

therqto 1s\9essERdon Hpnsit ¢t Bbdi9®4 Seimm; Iemysiob §:24%dS8. In one approach,
rec?ﬁlginhlﬁ%s:lds?n;ﬁotelﬁé &klbrl%h QJI ant él\?(g n)recegﬁ)g?x}t;oggl%fragment or
dem\@ﬂv%%'ﬁedﬁay legeinpripRes pmﬂd¢ @rastpr@m@ ip syijablg hest £€llsy angitiom
R B LA AR A e S
recavecﬁofmmthscwlmmemwmtch i s capable of independently
b
| ") BeRH R dirnt GRAA R AE ABRRcs Yo Qs AT ofthe

| east e% ess” as
CDRsdlisglage ablgteﬁl rF@gW@mpt#omwn moee)CIDR may ye madrporated jnto known

[

RSP LEOAG RS AEN B LIS BB FRLEBUS, Bhonce

therhalfiliémtherorfniSnitableatehiskes inclue, tbeteme uat GaniteditoUrsi algumin, transferrin,
i t chni

o SE IR0 128 PN SRS 00N 581, s con

pemndemrpayd;e i monoreergpdioiefi¢, tetamttid) otlythardorinailth ene exgtiodimely one

| et.i h
o ORGS0l 5 RO B DORE S o, b Bl e

, amewaqrrpwlnms df abindohg agamgi In@e exinpla an abibedyr degjivaive datiprisBsone or

mo? gtgr fuf)]l% alfywe ?ﬁ%ghéneggi gqu(‘ilP%ﬁz]ut no? fl?‘xg?datgrﬁ/ol}ﬁggiwféﬂacol

polydwe'ethglnm giyk&lt oopolyprepyléne ‘glgzbcblaBEce e Ui MatdN6RUB46,835N a

RS EATT bl e BN £ PR TSR R e o

deri\maei compﬁsesbhe‘:‘dir aore bbﬁdymdmﬂ'ﬂy ﬁol@erth}&bnfe lgBgotpddxtrin) eélRse, or

ther carsdgmcféat? gabse 01%%|pﬂﬁ|{g§ Wé pW(H g%e)-ltpglygtﬁy gneeng ycop t he
propyﬁmﬂ’gbg:lobllnmhdpﬂlyﬁbﬂs a }ﬁiﬂ’yﬁﬁd)p?lené) 6x1&e/éth)dgmbﬂide thpsiomtr,

L nke domai n _or
polgbGitfried pel (60 ol BeiunlaFona 35 Sel bsmianesdg ich
polgﬂﬂét‘s bbdyrtﬂﬁymb@ilraerﬁs’i bnd Jralgjil@miter\ﬁ%ﬂfbw polyiiee is rafom@Cditached

VH and VL donmi ns

ont ai NS ,assocCi
1 5 GE NI ST CUoS P PR oGt i et TP SR ookt
capdéityefbing blﬁcﬁﬁpﬁg,@hﬂ, Meh ¥s anﬂﬂﬁb@bﬂ Cel@fiiudh iRhoBar@dikRIRE tor

exilyl S BT G bR gk o BB E by ol gbiees oc

purf)@#dnd in a Fab' fragnent, or to provide further
such.as anti bo and 30 CH3 domai ns.
De n? ﬁng’feﬁﬁbed\}%N Pfaﬂt"g@cﬁmrfg@ﬁ IYER{AD TRRY SR 8 leagt one
amihb @ci8 sseQiior] BroSRGEERE 8% afibobly fetdirdDirdiHE spbolfidild 3Therefore,
the correspondi ng amno _ aci d sequences of

mo&{&c%@gs t%élémanﬂgodé“s 66 arg g}cogkaé%w@thnbtye $CQPGIRffhe invention.

Thd¥el @ BIOREE Smiab allY sistitBtions, WHisHERLyEs!: cORNeARBRES hsn-bsQvative,
thafc‘iogggnum eot|de-directed site-specific nmutagenesis) to

destrpy thy T’E?"e%“%%‘f“fﬁ‘if&?°é%‘(‘?‘ﬂ%“@6%%°§ 'F“hﬁmé?fé’ or

Con§ervetiveahinddél dubstit Eofdrhi yok e Srinhasd ﬂotnlﬂa{u oc%regtdnqﬁbsamd
r insertions z?s conpared to the non- at ed

resigetsy yikieh @pppially ‘E&%fﬁ?f?té%bﬁb‘fhef“éce\ﬂ?%‘i‘fé@tﬁﬁs rather\pgyn by
2008/ 036341 PCT/ US2007/ 020349 meki ng such alterations
are described in Walder eteal., 1986, Gene 42:133;
Bauer et al. 1985, Gene 37:73; Craik, BioTechniques,
January 1985, 12-19; Smith et al., 1981, Genetic
Eng| neering: Pr| nci pl es and l\/bt hods, Pl enum Press; and
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4,737,462. These and ot her nethods can be used to
meke, for exanple, derivatives of anti 5 glucagon

WO e@8fos@n1 ant i bodi es that have a desired propePCypS1007/020349
exanpl e, increased affinity, avidity, or specificity

syftRdsisGh bIGRGRA sy RERP IThEsel iNtERdERMoAREdNME Ind oer AR drt Y
in v%vo orf in vitro,. or reduced in vivo side-effects

inveRed R emiAoRcid RO iste A CORETVIIEN BRI A5tybstitytine may also

invdBlela\sabstit@on Of a AAld arithe! FRORNGEGRPE ArmaiVel - Bafk ‘§1§:h that there
wi.thin the scope of this invention include coval ent

is Iyl arg@rffé@%&%ﬂ@ ROBHDLRI &hasge offtheamine fpid residuset thetrosition.
NoaRbhRAAIi RSsub@itutiodOmiy REITHRhS e)&hﬁ{gg 6f 2 mifhber of%rh:%fas% of amino

proteins or polypeptides, such as ressi on o

acilpRIAIRGASHE MIMESFOAT Hmembar AOMEADAthET @Sﬁyltﬁ differcol phyeical
pr@@h%p§@ Lige ﬁ)ofaH%ﬁﬁiycﬁ'&hBﬂat)J\léﬁ 5{)6')“ ﬁh’:ﬁ $ stiftriell B, mugsg'gzlly wf

an anti-glucagon receptor "anti ol ypepti
intgodugep [indo regioas elghg renantiyedyp thatkse hmoloms witheerehusbangous
anﬁﬂo@f&?lor {8 thk ﬁ?‘pﬁfﬂol&‘%y@gﬂﬂé d}?he ol&ule, t he yeast
al pha-factor |eader peptide such as an epitope
t ag Mosgavery eve shilled ﬂrn@e rt mtalegqmetat@rtmvmamg céniginipg a single amino
acid rs@Js?t‘uH&h ﬁ%&hjd%sn(‘eg %{dosdgldr?&muE \gg?rﬁgcaiiu?% n%g sJ:nL,engcs Ssmg
puriftication or entification o an
aCtp’Wtﬂ&SﬁYﬁ knpen ¢p thoggskilledinghe. amﬁueawanlaglmcblxlrbd useg tcpgamlneel n
d |bed
B e ARy O dr i T BE B e Bup AL
parfiglenami @idiregdi@.resthied in Idts&@yqyleptdedmb]ysedmpqh nyunSUItable
At ' er si bou
e B AR AL S 8L SBIGKEPH o) %63 B 8 Whimlor
gatheredffommerhfrawing exgeumiiits, oae skoltedo thexp lcaslsahﬂyﬂetermme the amino
aci?sﬁ\gﬁeg% fupt?%:sglpsﬁgﬁlgﬁs%h ul?g ﬁeq%vm ?__Eiﬁ' a one]c Qrm orrl}eogn%ﬁirgggh ?tger
m%m@nwen pol ypepti de are conner0|ally avallable (Slgna

anot her . enb 0
conf athed il vit BB R PRAPls i e g o e
for&rtpfeuxytsdagazsellghmwagmhmq@s emtoenalmahagmmrss‘, sne sKllied On@¢ &t may

N TN IR e S

targ;dtmg ngnSnot(Helnegmm iraporant fei aegvids h \t@taﬁfenfﬁbﬂﬂ‘neﬁﬁtdn@ €ih

tein contenpl.ated for use, wth one
ey e i et e R SR R R Ot iibiiand simial e
polhﬁetpedesd IInmﬁﬁm ehibﬂdltnE:mtEIEW& aréae that my ldeBibSrtant for blologlcal
hanot tra %§ traners, is
a°"cY|"?’8 ?y e J§°t %?PBF?%%“H‘@”H‘BP f“f‘% F‘&’Stéfh??"@&ht dut
desaioyidg rhg blqlb’gﬁxfaEacﬁ&ty &riwithGut\al Ger DNty tﬁdeDﬁ)@ptiHé‘éﬂudﬁﬂ&
de noi tles 30 the

i,nteractio et ween ti ed.to
AddeTRf? nﬁisfﬁ‘ﬁ?f s agyeah FF@*CWéBEﬂurﬁ o %%uqﬁﬁvdeesfya@ﬁf%%s
in dlmfhdfépb@pc{;ﬁlﬁmlﬁ’t Sje,impértapefot addioRy bibrlict@Via vickeofRudhRer ty
of ronntln g |&onerizati8 Leu&#ne zi ppers  and
corpgrbayy ASSBN 3&9 { e weportanse of WRing pGATesresiR o Prleining
cor&@ﬁtﬁh@ td §1Rinp el fdﬂﬁﬁest\ﬂﬂ@h 2EAIpPFAN I QctVithy IPARE luZah kigHilaof
proteins atta%hed t hereto, as

antigen H di
proffasc i giTee ™ e T oRl 7 HERLY R prEmifauts ubsttutons for
sucarp‘mﬂdtdamp@antMn@&dug&ﬁeﬁes conprise from two to four

ant i |nd roteins. The antlgen bi ndi ng .
pr opg? ﬁgl &gfin f}ﬁgrtGP'? Yearoalyprte theeerdimensiongl sirpgture em%anago acid

seq&éﬁée @ refaliéh to iRk SRICARSH sinhREAp ARRYEdes.qn Jiew of &ich @rmn%\aQBn one
Preferably, the oligoners co ise antig

nts
Sk“&ﬁddg 'Iﬁgﬂﬁ?aéftpéﬁ% the RlgnmeiAl = lm@aﬁﬁl@é&%@ﬁnhyﬂn it gespect
to iGhried/ Hititnsiéial SR RROBY RRER drhb RS SRAK 1188 Bt art By f¥8se
enbodi ment, an oligoner is prepared usi ng pol ypepti des
derived from i mmunogl obulins. Preparation of fusion
proteins conprising certain heterol ogous polypeptides
fused to various portions @8 anti body-derived
pol ypepti des (including the Fc domain) has been
descri bed, e.g., by Ashkenazi et al., 1991, PNAS USA
88:10535; Byrn et 5 al., 1990, hbture 344 677; and
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 streofipre) date

Fusion Proteins", in Current Protocols in |Imunol ogy,
Suppl. 4, pages 10.19.1 - 10.19.11. One enbodi nent of
wo bh@sfpsagent i nvention is directed to a di ner PCT/US2007/020349
conprising two fusion proteins created by fusing a
nogtb u&a@ﬁﬂlcﬁl&ﬁﬂggﬂtg abhr[bcﬂcfdges?:duagﬁ@dl&e&fofb@ 3n @H&tshrfnge gmgon
receptor . antibo e Fc region of an antibo
ProfFiE SIRefiieh EESUBATA R MO0 P ERERh BHeERCtipRT SR atheg T legeles.
A geier 6ﬂ$81leftitmcqmﬁlﬁkﬁtl&g hb%eﬁf&dv@t@d B thé ﬁ‘edﬂcﬁdﬁtoﬁ s@Bndary
ropri expression. vector ressin e ne
Smf‘%g l\ﬁ ‘ﬁthi&DuEeéP -dn Pofaqhs B(f‘}r% 7t(h99t5hgh9‘é?§&hb| nant
Bi®RXEhESH119(2): mzcmr(wﬁm cthah latQa\IV' Bgchehhg@ryemtms ﬁdzz‘ U574 Chou
oteln to asse ke I'ecul es,

et f BB BB RS oNER MO Pioh 445l BEHIE) COPwetsbt MEBRet he
Bld:cﬁerﬁoﬂ'ﬁﬁ 1€876%aRd ¥h&l & ot Bofhiy&18! 26.387384€19%9). Moreover, computer
onpe tide" as_used herein includes native and futein
roréawreoqmﬂltéf ailablsdp essigesithiredicting seqopdary sfaictuge. Pagmethod of
pre@fctifdlseBsHdb Qe Neturd fsHAcRALB6h P;d?ﬁdr'lggty%odgl%%hForQ%rﬂlﬂg R des

contalnlng the hinge regiont ronot es di meri zati on
polypepydes og Pofras e, hamasfieswnm @@rémn@f gEesiep tias BOfg, rsimilarity

greméf @b £ emaoé HEQRREScth Al 5o J%e'f}?efréc%ﬂi) gre»@eil%% tht Botein

a vantagﬁ acile purlflcatlon b

£ Q’;ﬂﬁb hes/@pwwdcﬂnbmedeprechctwéw of ﬁ:c@«dem straetere,
1ncgdﬁllg5tl‘x€ doaatif nﬁﬁlba%lf?fd?&%lhq{ea pfg‘)jﬁgﬁde }oﬁm? Ciru gtu}rje See

i cation éhere inc rporate
Ho}r@ﬁteaﬂ eN@é)Amql sRea %7(}99'44@2 hEPR9)plo hashept &ua&eswd(%mxmenq al.,
r
Ol G0 L B.B9L701109) el kR oB Yol o,
glvpmmlmptldpg@pmtem el that bw@p:rlhg@ nyrgber héstz}ﬁgtun’s taierpeen resolved
nd in Baum et al.

Sm%g%% H&%ﬂ/%OQHHe%;nﬁ%é@ﬁkg%lég’%ﬁgc%gaﬁa no aci d sequence

of #\dilisional methads of predistiog sadndary striure pfcludb &threading \(#onks D.,

CoaSOHRGRPBRCTAS9nie (BSOS e mnePlo) elo Y
“praftlie dnalypist aﬁBovoe etrnl.cBasmge @53:1 64 1061910 Gaibskovaial., Mt Enzym.,
' f
ZEAFR IR G0 HIEMIE RIS it BBE IR
“evebomhryrinkags” (Béedolmr suatl (e9919brand Brenodr, supre (199&))y and/ or
{ { tib
In Jehglntke)renggcﬁ%lgr?t &%rtla E} o? gnt%boﬁlgs chlra?eg%}'cgs %F Q/%rﬁa%gs wl'ggen}/ the
nuralmr aw@yyﬂeeﬁgycosahad(émte Ihasgiebn ﬁhwdmomﬁﬁeﬂotﬂ&raﬁlﬁﬁo acad y

L Sl e LR TR Bl
lesder moghres oi(N-nxabﬁelrgI)meg)ﬂatldes)es th%ﬁﬂre@aﬁ\hq)raeiht AbtrRatpept i de
nk rib in U S Pat . , 751, 180
subs TS SR SRt RRFRE Pl o s m PR
chagm tAlgepTohde‘&:iB agpapangeatmsf Nﬂin@éd/@ﬁ)ohﬁﬁateéhams whetéti die or
B 2880 S PSS SR BB 88k

andt dme y)r ame néwmhblnkeli gites Iaﬂ:&rehteﬂpﬁﬂ&tlml prefRfred)antidbdyyvariants

ver al rote
inclHE Rl Sl T Sheaporestiaie Bgl S AsByed iamtorhave
substitntee fob @uthet aming atid (Ag., sefifid)@s yongphareditd fhe pasit apirdLa0idNS .

Anon e known | euci ne. zi pper re naturally.
seo R Py IS EAS D508 G BT B b g nto o
biobgi@hllycketiveamdfodﬁit}om atldh]\tae letér iterigdtioh bﬁﬁlsdglhmihblaﬁor%odlegl
trimerize. EX 0 euci ne zi pper domai ns suitable
b R BTG LB 6B GISTSEN:E® (et PHee aisgein and Gpialy
havel@s eveh hefibérno METMEP PitdrotibhsaBsul AR B uhPBRA cyadskst he
| euci ne zi pper derived fromlung surfactant protein D
(SPD) described in Hoppe et al., 1994, FEBS Letters
344: 191, hereby incorporated by reference. The use of
a 5 nodified | eucine zi ppew4that allows for stable
trimerization of a heterol ogous protein fused thereto
is described in Fanslow et al., 1994, Sem n. | nmunol .
6 267- 78 In one approach, reconblnant fu3|on

. T T o . T L T
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derivative fused to a | euci ne zipper peptide are

expressed in suitable host cells, and the soluble
wo@bkiogossni c anti - gl ucagon receptor anti body fregERs1087/020349

or derivatives that formare 10 recovered fromthe

cul tplsRedsiRs 3 RBLtitutlols GRthbeon&rRAd &%Bﬁ-cortsg%at%ve% gan be

anti body derjyvatives can conprise at |east one o

detemmacdhythoss skiledya thej art at the time sughshlstitutiors asy dasisede IODRain
enfBBY mbks,| aHﬁrQ;z’Eer sﬁﬁs@n%tl'oﬁ‘st éan KOQWA to 1@%5?%1&&& AUTRINEY Jf
i ons lg&2, c.), or con
an%hﬁ%team }ém\?é lﬁluétg@n 14 @Cnéﬁh Qme gncrep$eeor Idenr¢aS¢ the effmhleoﬁbé
e not limted to Fc,
anmﬁﬁtwn}%nt\éﬁ glﬁlgigg? F‘Jicﬁl%r%gmbgﬂe égﬁ | i ke. These and ot her
sui tAsBoTding éhierthia smhpdimpnte preférred aminogicid sultiiions are those

W n . t L.IMer,
0L 0B D SBRATRC o R
blq«ig]g@ffmé(pr-fgming);bretep@bylp’exest @) d@nﬂmdﬁnghffmmes (andlm:(n)sconfer
or §?$§>’ {)tl 891%%&1&9 @z%l or' ﬁ.tli]lct?o)ﬁgl;[}?(%)%rqeg 1% such g& e %ekgéo%{ng to
certharr ¢m®timmtscmai¢ oxseuitlpin eminp acldmbenmactns |(m$exttambémbod1ments

A [ I i imted
cor%%{v%tg{%h ngnag% UE 1bn§) %y ox oy hy{] atllé oafurrér&ﬁ seqtbepce (in
certadr grphodmentsnia tk}ﬂ Boctmn of %@plypetxyde outki& th®admaingg)sforming

SRkt Al e s
typaeHy may m/ceultstanml]y%mgeﬂe stoucturelrchar@éteristics of the parent sequence

h I | .. d I
(eGP RERRAR R e i E B uialS B RIS Al peepBnih g
sequymce,adr |d£'kmpe9thqfr0j'gpebf‘spbc&1rda'y glryenudé that qhar@pydiRs the hrgtkquence).

Exprg r'[PSD rrrgc%%?ge% ﬂgﬁly%g%&w%p@& I egﬁ?{;g}stg}/ ltugerggxreociégc%%ed in

Pr(génysc snm:ln)resamd MuddcyiMi Pt)ﬂcxpﬂ?ds(wﬂ&@htonalsd & H. Réentin4hdIC&Spany,
n e Oor nore

ain e dlnent
Nefl oY B8 E88 R BtoRBRp e PR Seehesicy Bperond 1966 e Cirond
Pub’ﬂshtag,SNed\erhaﬂ iYs (19 n) @ed ThirfitoR B0 ANaeRa 8 54 1 0BIES9¢ pvhak tare

th eutlc capacity for a binding
eac%n' I'gﬂ%ragelﬁlj’ﬁreggbyéﬁf% S body. Certain such methods are
dl s dlsseid ,enfb@dtmeﬁ&aﬁiﬁﬁoﬁxes bMth&in@entiBRinay DOchefichBypbdhdBd with

her.eby i ncorporated by reference for any 30
pmﬁﬂ?ﬁg§¥% TTMWTF?WBQ;appreC|ated that an antibody of

t h e TBeE asiget bihdiveapent® ﬂ'lamn}hﬁb’ 8t 1dst drR A8 the OMRs ded¥HBAA herein
aubstbtut on OV|d|ng that the antibody retains
‘"CBrPﬂra J'ep @F?WI@P?‘? ampuork siyctire. Tngas eramgic be Biopemnatible

frameworR Ol nsé Edgpridés@SpoBHEptRIB GQﬁfﬁ?ﬁ\ﬁﬁﬁé}ed@tﬁahis@uﬁ' BRNISE RRE a
tion These may i ncl ude am no

nve cid
corgirmeianell YO AL FAPRES. O LTS br0y SG 018, Gpich s ble to display

ond @ MndBORG IV Wifino 38id¢ MatbifdiQo B@&nti‘é@r?(e O DREa W‘r‘l’gﬁ@ region,
g capability of an anti body.

| uca ecept or. bindjn
%Bhas ?atf,lg&qr S\‘fga%iﬁ?&ﬁ?i‘ aVIPRSRIGHESS |°trthei adﬁglr%;m@mrtﬁmé@spnde or
polmndbatﬂua alstfu&&ﬁtuﬁddm Br ARThBR A€ bfimork SitidfHéSTons WILHER
ar e i.ca |ncorporated by chem cal peptide
addiens, ﬂe@t*%spaf%@rmt%aﬂf gin3ridacrelatvsie @ 3e@eply occurring
polfHieplidéa? @h1d/ PRRBSLArTo18Y6rh BE Qbrivell ﬂ'o#ﬂ'a%g’géﬁﬁk oﬁéﬁ?ts;%a%s (or of

These |nclude pepti dom netics and other reversed
more {{aDong speFiss n%‘%t‘s ahiwmen, other @amabpthéfsveftﬁbréf@nsmmﬁemant
bactiih BPviagl d substitution may also involve a
substitution of a native amno acid residue with a
nor hEisally thedigegmpatiblecdFametyatk strHesurss are ased pn protedsy scafgolds or

skeR{on€ 6therQRant ilghuR&YISdulih Morﬁa{msc HRF 8&nple, hb& b@{@d A fidfontin,

resi due_at that position. Non- conservat i ve
‘%'béwahtnns?@rmtatnnwab@ntewecgk@mﬂr@@r 8BTh cailadiseil, IgkCI-
one class of amno acids or amno acid mnetics for a
menber from anot her class wsth different physica
properties (e.g. size, polarity, hydrophobicity,
charge). Such substituted residues may be introduced
|nto reglons of the hunan antlbody that are honDIogous

. o o S
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10 Moreover, one skilled in the art may generate test

variants containing a single amno acid substitution
w@roosasdsstesi red am no acid residue. The vari an€BHUSZNT/020349

then be screened using activity assays known to those

Dlszldblnﬁflﬂ ahd‘teh&%lﬁﬁttdomgﬂﬂlﬂﬁa)y B dsad S'%e QQUNygr@r?aﬂdslﬁﬂent $997,
gat er i nformation about suitable variants. For

CuggnfQpinion StriyptaralBiology.es 4¢p-46%9%t a change to a

par tAd@moﬁillyameQQlll@@ithJ ﬁfsdvﬂwgcoﬁﬁ%@hﬁt%gltdbﬁ ‘tﬁlﬁﬁrtgr R¥Rinclude
undesi rably reduced, or unsuitable 15 activi

PO Qt<ge w1 BIeh 4 TS AR Era R poase b BRd, DR SRy ligh
chRCHR1, BBRE %ml’{f‘és%bm&gfdlscg@s%@ R&Ed At Qﬁ@t §1’I€CJf the regions of

routlne experinents, one In the art

hegysin {DBdt PR (DRI EDRY GOR2 and GIaR Iumey kave atrlme@ne amino
ac1§ WhstitutioH, bRARIeS h\Qtharh?l%o@Vr@ﬂaﬁg? the %intdnl% IS é}ff@ﬂ? offhe hdh-

onmbi nation W th ot nmut at 1 ons. ﬁ ed artisan
Sulwwred 5@ RapThe noer CR mnwé theghtibedy may 1a¢ # poepyotgin mdlesule,
wh@x%lrﬁ’tﬂ@lﬂhdlgfa$ﬁt S&E-blofks tt‘l%h@ %:'rgtr a%'aﬂtl%ﬁg HQf(l Plhcajéigqg\ﬁhman

t echni ques n certain e nts
GGHR amiﬁy inhibte theiaptjvityof elibdgen siewsdlmgdliroughghemstapton] Ehet noatCDR

dNR

pox{ﬁg%( ogt?f %Hi%ﬂ%ﬁﬂ 8)%8 10 Htpgcgiﬁﬁ él\r?%u}? th \gl'%ﬂ t‘ﬂ@: Lr}{{bgérlﬁ ex]hlblts a

simylat blvdmg/pattlem te dumnan @C@Rmmldnemtasompmloc hinding desay asfthat

exl{lﬁﬁ:’d%y Gol ?s%’ne%‘?%db%@és RE At2§] ean%l' r?eglg!al‘ra'z%s {hg %tmatir Gf gl %ucagon.
pol ypeptides.” I'n certal

conse anong simlar
The n@o@DMntt@n Oéthe antippdamayt teaompesgd bEarinp aridsawheréiothe antibody
. hj i V] o for tru ure
18 E{Jéggdcamag%%dﬁé%@'&%% orr] Ea)¥ e(tlac © tl% c? {he gggem V\%%‘ﬂ gH@ngpro%em
crodeblbeks yherbgndingeoflan aitzbgd)cakclcaed ]neveuh ;o onaGIOGR Mnd/or neutralizes

v | ect. t ol ti.de ruct ure.
BRI PSS el e e G o bt ihishasy be composed
of hing actldsr whérem cthiei antibeslly it nesormhiiemt antiyedygandealsd rdtt@sbinahn

S ) es_t hat [ t, for actiy. .
andHoBY b8 ARAPh GRS G Bifor FEGH s B oGt finaing
asspy sschixbibit¢diey at fepo phawfake atibadidsid -A23, dnd/@ Siedttatizesiglucaigon
mgg pteln that 30 correspond to am no acid residues

m% are inportant for activity or structure in

S|n1lar proteins. One skilled in the art may opt for

hem.cally simlar amno acid substitutions for such
E—§F§3%§§ed i nportant amino acid residues. One skilled
in hh@easﬁect;ﬂia pﬁblsﬁﬁ)lrﬁéraioy pRovidesisble @ Ructbid RS S1Bcles. The
ztru 4ure and an1no aC| é qfence inr Iatloq to that
nulis RS TPRPTIY F ARl RRYRAEpes that enpode ail oppast ot apy apigen
bindinf prote, iferexarfil€, ondbr ki dhbslof dh ahtitdd b]g theBWertiof gdr gt
ues, o n anti bo

the al i.gnnment of am no
o, QP Tt o ooy Bt LR s SFeiral F 50 26
hyte fiza@on préted, FUR B iHheds or@Bgiefiding pridgbrd r {dBRifARE, AR zn?é" fRdfng
63 ) ZOQﬁ/03634 PCT/USZOO?/O 0349 not to M
or qplitying a p 33]’11@]68“ §pding 3 PAYPEPtide entismse Peled actds @rt‘@“tbeng
expddssibl 6f #polnacleotidt, dnb eorﬁﬁlé}hﬁit:ﬁy sequéHess of ltl_férfofeg‘&h@ UBR nli&Y¥ic
%ﬂi gvolved |qlﬂlﬁ H}a i nteractions
acl Gfnydengthy }r‘rrgaé‘r egier gRemBlst .11 0clopthh |2§ é&t ?%ﬂ% 4ﬁai9e75
IO(DQES'J lﬁiﬁ\l (DS QdO 200, t3b@ 3[30 o 0150 OSOOOfSOSﬁ@U@nﬂg(‘jO{ 3,000, 5,000 or
structu 't J., curr. Op. in_Biotech.
morgmygleofisles H‘é@r‘ 9@2*3r can-¢Apriss ong|or mos addigenad pRagencss, for
exa]rifa(@)eg@lgt&y?sﬁéueﬁaeg Téh)l/or g’}S&H o2h la@éef nucﬁél@m 'f@é%t(z{rﬁ{ple a vector.

Th“ééi% 2 aCé% 2 %E%g%ded or dprblﬁatrir&lsd %r@g%j“fomme RNgand/or
DN nuclebtides, aﬁ?@ﬂmﬁmal \Qﬁﬁ}ﬁmhereéw €5§€pa&5mﬁféﬂ: delagy et al.
Bi ophys. 'J., 26:367-384 (1979 Mor eover, comnputer
prograns are currently available to assist with
predi cting secondary structure. One nethod of
predi cting secondary structere i s based upon honol ogy
nodel i ng. For exanple, two 10 pol ypepti des or proteins
whi ch have a sequence identity of greater than 30% or
S|n1lar|ty greater than 40960ften have S|n1lar

N - e ' o a1
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i ncluding the potential nunmber of folds within a

pol ypeptide's or protein's structure. See Holm et
w@boog/odézal . Acid. Res., 27(1):244-247 (1999). PCT/I8R07/020349

been suggested (Brenner et al., 15 Curr. Op. Struct.

Bi 0|Nu,cleZ:(a33ds 8&8&3@' enttbd&BpolypebtitRl (! Mefyak A chdifivh@sble
nurrbe@ ‘i? in a iven paol ypeptide or pr otejn and
dofpis on yRrcfull feppth) asule isqlatgskirord B-cely aletich W8 i Rec spumized
with@RCGR @fligen. STHeUfub 1ok Akid Rfa@ Bk GblaRD byt drveIRAA rﬁ?‘ocedures such as

dramatical |y nore accurate. Additi onal rret hods of

Polymertscthpmgeactien B4Ry structure include "threadi ng”
(J Omﬁﬁl,elcQde se(ﬁdﬁcfes er@@ﬂlﬂ thelhriible: reﬁ)rﬂlof the %éﬁ%/ al:'}c? I H%Zham
(1997); Sippl et al %ructure %
varz@le rﬁ%‘ﬁ‘fsl Feshann P?&"FSAH‘% ellfd artiggn ‘&‘Fl aPPTSE?té ﬁ’éé ue t° the
deg%ﬁe?rac%ﬁﬂ' tHe/; nét&%gée) eacgof s anpe‘ﬁfldeaéequené\é? td[%cloé@%)ﬁ@n is eCPcoded
183: os ov et al Proc.
by alarge nugkberl@) hssstsv e40325931 sc:q@scre‘f) Thepresentinvention pr@wénsyach
de%eh&%@)g)ﬁcle((n%@ ?eqbglcgbnc%@lﬂé @acﬁ I35 bm@ﬁ? gﬁgezrpcg?ﬁe invent6R

. In certain nmbod |nents var

ant iThpHivergiop rﬁl@%@l@mgﬂv@gelylp agilcthat\hatbridiastte ofikrameleis atide
(e. Q%%&:da@fggﬁ%gprrg}f@% ngglealdg‘rgnqqlﬁ%rlcggf 3319 é)% Ag leggﬁ%dgrg&o ]gcular
hybyidizatien soiiipesy tMaiods for hylsidizingnueleisadidnern mll -kpetwr mrihesart.
Se& ergpbuﬁr@m@r&sc%ﬁtlmo% 18 Blhﬁgs 95 WITREL s, RH' \(1¥s8l 6.3.1-

yCcOsS ation sites an t nati ve prote

6. 3& t@rd@é@qd\k@re}n forsmler,taquqntslywmngtnt aYbrivizatiorecontiitien uses a
preSRAHRIG R Lclmmngéyg sqifrf 11 de il ol KRS D B RS

chal n rovi IS a rearrangenen

EDd# (DHFWH,rlafbedleﬁun huffesio atwiuhs 03h forroamideGiXeS S, kndekigdridization

b .
nﬁe%&?i 115% gggrucftfgelrrg‘ﬁ} I(a; y}%hﬁl?lltloyn sBlpé?chgsﬁjH?‘ gs % goentaér}m%brogt

SO%éwnWﬂldenwekd a Bytridizationgeropezattre af 4281 md @«rasﬂmgﬂoeﬂleomsexﬂ 60°
Vid t a o

C, f?m fbp §§d 0 I ); SB@ A sﬂ{gggxlé g?bg'ldgz\éts é}Cé)n {nybag €s 1‘{’%‘%% rs%b at 45

C, éljbwcd b)uctns@r fmre vmshﬁshne@ 1351856 00. 2%|S®S(ae6@’ C. Emuhem)e ause of

Skl@ gmgglﬁ ga rgantﬁgl?até)tﬂe E{Hrldameo% andy %asamég rg{]tg i B)OAcsrga%xle o°

deqrefothel sdngqntyoofamybﬂndxzﬂtlog fuech ItHaynLamd acels canprisingaiiclestids uc h

r_t | at I o us odi es.
B b 55 10303 S5 o L, ol
typiceBy dtuem Hyhamzetdhe eathbihee Tpuecbhsﬁau Peranseds if}kptn@thé yhoiceay e
hybrlrghz%%{oennc 80 Suq;'l ov% ! eﬁ%ges%fdlﬁons are se %ortﬂ b{/,rfgrm

pal re& CyS eln
exa‘ﬁ(ﬁTd SBﬁlﬁGW 62684 8nd M&matrse(w@nMﬁlBClﬂﬂlGiorﬁxh@&tﬂdbdﬁato@;ﬂﬁlanual,

Coly PR PSR G e SEPRTTRE M oAt dnd foame

Cusert lﬁr(ﬂm:bkstlm thebiﬂanBla]bgy,dQ% Aashbellenalg eﬂi ,dblih Wlley & Sons Inc.,

N e R KRR DM

art based arg Gt ekﬁﬁ;ﬂﬁttl&glcngﬂf aﬁgﬁbr bare mﬂﬁshm@ﬁ oﬂtﬁlé: DBIAS QZHaﬁ@s can be

e I es to uma ucagon . .
im Pt by it Piosau SR e BT CHaes dr i prino acid
seqﬁﬂb@ of atmivmlbt;ﬁ_ phtldér(ﬁé (=771 ?ﬂg@%lﬁ&lgﬁﬁbt&gﬁt}ﬂﬁﬁf dnkétek.OMStaBSR can be
. .thos . I CN: . redauce SUSCEptI 11t
‘“UBP‘&FEN%W tectléﬂger‘@awe i %@Eelawwrpww% OB PIJAYIE Bifticular
amﬁ*B)acna kdsiles do¢ €Hdhgtd usihg,ifor dk¥mplefa sit@aRERA Mlt&eRds? protocol. In

al ter hindin |n|t|es and/ or (4)
a”°é*8”?‘8?°)3 Bynt, r?B%i P% WOTBfﬂ?g?mle!ﬁﬁlg‘f‘%’ﬁ%ﬂ‘ieé isicheteeq using fo5 s3ample,
a reaie eutaigerResi® Profdd6ln Hvleyd @l @S a mi&aOIolljpBgtide @anlb expressed

rt@h? qgodhnents single or nultiple amno acid
ANCSAFEIC LA BNEIPIWLer t ai n enbodi ments, conservative
am no acid substitutions) may be nmade in the
natural |l y-occurring sequenee (in certain enbodi nents,
in the portion of the polypeptide outside the
domai n(s) formng internolecular contacts). In
certaln enbodlnents a conservatlve an1no aC|d

1. a4 " a4 a4 0= L, 1 a4 .= .



10

15

20

25

30

35

sequence, or disrupt other types of secondary

structure that characterizes the parent sequence).
waz@sps@sl of art-recogni zed pol ypepti de seconde€l/Us20d7/020349

tertiary structures are described in Proteins,

St r Midtations cantd inlded i a Rididicich] wshouJi 1@3&5@3]&% the
Free npany New York (1984));

b‘q\{gﬁe‘iﬂbwc‘fﬂ g‘?? PcOg’PFl?t’(S‘F Hiahit St%fét fipreexprople mng mefipaks miclgotide

subkEREEns 1&g to s2ainb 38 subiRtitRldHks h&ddhRebentE Wni¥0akid r&lld)fcs In one
5 ?1 1)); and Thornton et al. Nature 354:105 (199

BRtet piclegiidasequenesmsevided deremdpich-h-Lbd3 andtht éHééB are
deiR8 Fragrien® VRALH R Bérivati RNthérQdl ARtal SII(!?)tht RO o acid
be chem cally ‘bonded wi th pol ymers, |ipids, or other
SCQUERcS CPmRIIsingLABe QhIPIGPRletnMs o gstiions ef amino asishevitluss that are
shdvaAteinPR LOf to L8 LPHS| H9R64 fo%%s%?@vﬂbre A \Or more sequences
i ncorporated into a bioconpatib ramewor kK structure.
differ Braothsrgmbpdimenthibe plusgenepainsesisan amnarreidediacest towoe ormore
amiRHBIdir&ffhedsHBh YOER AR | ‘EUL POLId R taf P%%’ b {egﬁﬁes \here two
sufficient to forma conformationa %
or gpfesequgress didligp pYtarmativgly.fope premre muta@pnss@aw otroducedhintora
didc &b
nudtflc 834 ol D18 2R inge M iAbe IR AEWE NI GRS,
polyg@p%that 1@qn§o(5es J Fprgxdnendey |thezmjatg)g icérp@uantitetryielyror q@itdtively
hadb B d
chabl pg‘n;ég)d;g%pfaggweﬁ 09,%51961% SubinGE eqaah{);w@em%%% GedBbing
or ¢|yirating ghegetivir Exaromlestdf gualitative chaggrstinchsle chaging itterastigen
ons of am no acids, relative to
Speg@rﬁg% h%g%f‘géegg)g@%% E}&éélh ‘pol ypeptide or fol d. These
scafif alother aspert,Itlee pjaemt\antﬁmqm\adep oholpepdid aheleaflesahy are

sui%ﬁl@ngé]r’qﬁ% &s nrr%{'s orrrﬁglFr%lgaFﬁngp Vg rf T ecde egtzdrﬁ Oﬁ\?g‘?l]?“é Eﬁnifeguences
of th¢ vention bé(mlelﬁllc acid molecule sf thd Elva'rypn C&'d doynphkfeonly a portlon ofa

tr
nué?érlgéfcgd%aéégg% ‘?‘o%‘%ﬂ% }rNﬂ r1 ﬁ-l %’ﬁ% E@% "}Vﬁ%\}?n for example a
fragrmm thatydan belbsed asjmpmbfmr prifer omdﬁg‘pieﬁ entddogen hasegoion (e.g.,

» SR ARTdom BEA M pide R B eiom ~Co 1 ed ol | LAG

65 V@bﬁh@&d@fﬁﬁﬁh@q@ﬁa@! dﬂSZlGﬂé’lé 80 38 ink¥ntiod cahH¥RIs¢dl tadétect

. g. ,. d
the IS8R b0m AR TRLAS AT AP el inSErmimertodine ERTgGLe of
the TvertGB- Iﬁ@)’robeﬁddlcbmmmlallab,el gTOLGp 8.l b badibisotdpé, Reludfetcentd | |
con;%%{i) n ze that suitable ents_include

[

3 i s AR e dioB 5 R piEenien g e o e pen
thatmamyses:ﬂnapoﬂyﬁﬁﬁde, CDR2, CDR3, light 5 chain CDRI, CDR2

CD(Iﬁgr ﬁ}? ca%llvﬁ di scl osed herein.. At Ieast .

one o1 TR aSPeég PEESE IMVERRDPT Fﬁecmompéﬁp@an@m cid

encﬁiﬂm a p@ﬁﬁﬁtldﬁ’ﬁi t}@ER&nﬁ(ﬁyorh@\tﬂloﬁth&e@ﬂsl%xagﬂ%s ameBt@rs 1&%&&
ody. retains the

butaren mlltle 1 l%qo |dgd t hat the an

B g R dgsmids, Yirah yeciors, eflRisoR iR P gias yetosrandrh
expmnem&omfdrlemmpbef rdcb@biast bi&&hﬁoﬂ%&t&@ a non-protein

;gﬁ bi wherei n.the bi ng agent cross-bl ocks the

. bin enf§°°6‘? AT SRECF IR CGTS, anfw@rCéli' PRSI Aegieiciggid of
the @uGktioanld formistibablei fhrSexplessi ARG khéinhiyleid hei@ilCRBORIL. The

Si bqnal lin eg througsg tgcg receptor. The non-CDR portion
recQqipoIRaRLEXRRETIHLYRTOFH)CINE ofe AAoTS FeslafoRy $reveEss ¥lecisd amiheh

basis ltbéthalhbslt bﬂxiyo Boalediok 8xplessish, Whichlis eRBiyN Sk QB Ry dhcleR acid
iition binding assay as

n a conp
S"qk“-‘ﬁ’&‘i 310 bg ﬁfﬁfBﬁp ngﬁi gﬁgta‘lfy segages Bﬁ@dﬁfhoaeﬁw 9BeRt é@smuvwzs

expeeRgiorDst an@eltstalke seg@enck emaitipes byhdef cedd GAGVA0 eary'@ne
be conpose

hnon-gDRssortlon of the antibody nmay

NI G OWCPIEE™? i PEP ROt fad sﬁ?m%wra@rwgotarxrt@@em Fieeat
bi nding protein or a synthetic peptide, and the
reconbi nant binding protei @8 cross-bl ocks the binding
of an anti body disclosed herein to human GCGR and/ or
neutralizes glucagon activity in vitro or in vivo.
The non-CDR portion of the antibody may be conposed
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of am no acids, wherein the antibody is a reconbi nant
anti body, and the reconbi nant anti body exhibits a

W@ 2008103434101 ndi ng pattern to human GCGR pept i deBCT/HSH07/020349
conpetition binding 20 assay as exhibited by at | east

exlﬁrsﬁloﬁfof ihb Qu@é&lﬂ@ﬂﬂh@ﬁe Mly Bo@staid H&/t &l1s (! tisthel s fic
lﬁuca ?ﬂeq} ling, Nucleic acids | n one aspect, the
regg “?"ﬁ?ﬁe O PRbVIORe Irands Biochem. Stic | 6287, Mapiatis et al.,
19871? Ba@mﬂe 236: lﬂ_j'lemc&ﬁor%@b)e#eferé@é Reeift HREH &firetifO! and those that
ol ynuc| eoti des that encode all or part of an

d'rsﬁﬁ mdg%thle emr?ﬁaion gf pRusteande sequspcean sapinee togagicelar trgtment or

cofdt@inte.g Othe @2taBbthichRAGYortertif) BranA% B4H defland¥e tB-responsive and/or
fragnent, derivative, nutein, or variant thereof

S“W%M@eﬂﬁlwom}mm bpth prokpryptic pad egkgryotig Bysiedis fse¢ idon It

w1lﬂ)B@5b%§ecxaFé@By Iﬂ{olsé‘@dflf%d@r[ the SYHBNGL BGighloF AR ?p %sgfon vector can
denti f K g Z| ng nmut at | ng or amnp Yi
derﬁaﬁ onerch &storers thatoeigs Aighahgsbreysepr wateorradt th dnapiod expression

of ﬁUféinedeE:lre@Cétg S’l"ltecé&pl‘e&mn%&b@ 9t R0 iR & RIoH S8 ®¥Nnfdd ]p@ed into host

ol ynucl eot i de, onpl enent ary sequences o
celfsdp tgbyprodaes @rqmq @ lpeptlda%: inglding fusisa paatsing ampgptides, Emyed

byﬁ@d"elpg‘oldsagﬁes@?fmleﬁms 10, 15, 20, 25, 30, 35, 40,
0, 125, 150, 175, 200, 250, 300, 350,

400 In apggler @ggpt t}meseqt 1m@gt10n]pr@\@®s hgst g@ts ntg wb b amcombmant
expTEssion Uéb%r%@ frle (iirﬁéntioﬂ hh SR nrtr A004.0K nG& Pech%FTBE 5 8&50?1

nor e ditiona sequences, OI' exanp
celb@qu’msé@ celh Renkamyotiehgstgetls influde gram gaatmmrl gEiNC pEHdivel,

-3
orgfaﬂgmf )F&'EMrﬁple 5 dc%ﬁ%{' B c11 ﬁlgﬁ%}r an%g%% Cfa(géhgd% 1nsea cgl?s yeast

si ngl e-strande Ie S
celirngnd gstahlished cEilingsof tnemmaumrngan Examples mfcsumdblwramnraﬂtas host

e o P T o R

ancbmtateg oel}/lines wwb jstawdis ser(im:-free meldmdseg Resmussapliet alg 898,

RS RO Pl LRI I S

1989C3@c. AVt geml SCFHéSAn UThHi6e20acAdtitimyl GO icalblirat @dludy CHO-K 1

St s B e s e

host eallis atshude ﬂEQﬂQﬂi%lim‘ oftnivakdysddngy aelld (ATQOICRENSS 1) (see Gluzman et

oL 981 B e R B Bk G b D™

(degmlbei llrl(U S CR}ie:nt Ié@(ﬁt?l()@Z‘t)hIéeIﬂG:leU’spBHKl (AT COTRIE D®)RSII lines, the

OV AT ine Skl o BB P IRl o

CCpr7oysetddcalei et le §2NeENBO hue2§0}), Ihdﬁaxﬁﬁﬂit@cﬁﬁcﬁk@&ﬁ] @élisngch

s SRR 57y Sy S o 15, M s 49, 0

trartsfolomedtipringatd ceuoinbae hox'mabdhﬁlloﬁl calty, ekl stres Gerived 6t e Gitrd GhlEiSe

o B WS By S, e BUIER R A abonn

andf e@preks}dﬁmedbﬂlfdsrgxsﬂv&iih Bacténalgﬁﬂgal %Felﬁst,vﬂ_ﬂh hlalﬁlﬂﬁlﬂﬁhl deNulbiWsts are
rrent ro ol's Cul ar
desfiitgi 8&? el %wag@;ng& s A A ratﬂ@@@b}hé?’ seyier, Neg York

198&); defined herein, for exanple, a noderately stringent
on condltlon uses a 15 prewashi ng sol ution
c on?g‘it Z‘ﬂ% 830 RERfF Qi OHntE ProKRIY QUisAT Gﬁlﬁaﬂf"f‘? 5§l viesgyentional
trar@foﬁ%tﬁ%r trdnsctior tedhbiGles( Fbt $3ablt) trankfédtioh dF é&hin@f‘ank&fléc /s
. o(g WﬁO%for m de,, 6X SSC, and_ a hybridi zatjon
°t“%‘ PO RE POy E’,‘P(‘iﬁ?’mbYel‘f@F anig tFﬁané?“oﬁ;‘}%Pl?lﬂlliez%?q aply a
smaﬂkl’rddhd)tﬁcff&e]lﬁﬂ@hnt&@‘al@rﬂlﬁé foé[ghEDNllk o BEPEdnome O order to identify

m de Wlthahbrldl atl erature of 42 C),
and P RESF g et HRGpdeb seesabfe Rghes e o gty 1
SDS. A stringent hybridization condition hybridizes in
6X SSC at 45 20 C, foll owedoby one or nore washes in
O 1X SSC, 0.2% SDS at 68 C. Furthernore, one of skill
in the art can mani pul ate the hybridi zati on and/ or
washi ng conditions to increase or
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decrease the stringency of hybridization such that

nucl ei ¢ aci ds conprising nucl eoti de sequences that
wae@sasesieast 65, 70, 75, 80, 85, 90, 95, 98 orPCPD%2007/020349

identical to each other typically remain hybridized

anfitfiotRAGH g ey mtrui‘lﬁse@ﬁl% the RGAE &HIfE El%ﬁngﬁ‘}ﬁ fne g&ﬂerbg idtd?Est.
choi ce of 25 hybridi zation conditions an dance for

Prfderﬁdé?lﬁﬁa%ﬁnﬁr&ffﬁ inchuge Hioge Witich qopfer Eesistancg te ﬂruey such@s G418,
hy%DﬁWﬂ] &nd 1§&H&fe§ﬁg Cétls| sfaﬁl‘}rﬂnans?&@:dl\ﬁm tﬁé 1'n§oc(ul&ﬁ%clelc acid can

| ecul ar G oni ng: A Laboratory Manual Spring

be j4gptgfisd by &wﬁalﬁ@wy &8 ecsdls theidiate prrporated-ghe lgféectabh nyarker gene
witt Bapl e rwfhxlg th’ér&)@nexléells aRfl ambMY dtfdd inefflo@¢ 0COl s i n Mol ecul ar

Bi ol og Ausubel” et al., eds., John Wley &

Sondhe %ﬁeformeéeélf Fasrhs cpltures under conditigns dhat pramdtecapredsion of the
pol{yﬁ%@ﬂé ¥nd@k 51% ﬁ&je IQyOVEIJEQ §§c<§1@ffr{tf39al %Fo%[lﬁ]ﬁlfr}f’ oSt d:}'oceﬁhres.

0 art ase

Onp such putfigstian prp@qdur@fls delaelbem thdmng»@s belaw. Belypeptldes
coﬂt&ﬁﬁl@tg&’fb@ gse%rem'ﬁhaﬁde%{]b%’]amlg ﬁfho%g!:n%b& r@c%ﬁ*n%maﬁt}}gar Mian anti-

' eading to changes in sequence
glugegion prepptpropatipasdy polypentidesrsubstpatiallyi fragiof goqmmnaemg)mdogatous t
mafRgRdes. Mutations can be introduced using any
techni que known in the art. In one enbodi ment, one or
nmore particular amino acid residues are changed

AHSIV Y AnkiOn BXAIPbStei @ Site-directed nutagenesis
er enbodi nent, one or nore

ran diotmeyismet tetpedent gverdive :prquieshmwebindlsg proteink,an particular
hurﬁ?ﬁf’il m%%'lzed Sr rc?iggp P]SI/ B8 ? 18E RGELR eC1 caﬂ gmg éo th% Xr\/rela\éféuclaéonl S

e, a nmuta Fdec:
recspiore Snddantibedies mtémie raetdgqmznmrmWrraﬁiing/ﬂnB@d)&/ ApbBAK reducing

07492034 Mt tions . can be introduced into.a
or PR W A PP Pl R e R
assby ddsaiied E)ample\fi tIly o em‘;bopmieyp gptantigen bfmaing iptotedisC Ak 8s the

AT S A AT S B L e
emhasﬂmmt,amlldso mlneob\fee an dt le3$) én armdtiepehbodiient, 30 AMCIr &k, iigle

o 5 RSBl PP o S8 s bk

embdihanf40 nMs omitdspih @tothdt @b diment] 30 AN 610IES SinARothFeMBodifbrd 25

equence ris e or re del etions or
VT e BE P SR € atieg? PEEPGaE D ol NS ur
anttbedies of theopredentlindetidr a2Scaphtsle bfsi;edl@cal'tb Bﬁdfhg) tdXBe Mi@SnGURSgon

where two or re sequences . n er ,
receRtefoFdrhaYR a0 ICAR valis ‘E& stentiafhsipilar taﬂ*a ‘%aﬁB‘h crgpgegntibody.
In aiiﬁth&ﬁ@ﬁﬁodinﬁbn@ 2 affigeA®Irding HRAtEIRs ﬁm szB @cﬁrlmﬂl @ésmé‘dam by the

e for L-1t 23 and H1 to be resid
asse\)hiﬁs %E’eﬁmpﬁfa islogéwgw&aé gsseprs? fﬂ&t i swsfaérlﬂbasmléqrv that
of DiRErédke imledMs&Isém&lﬁ e thréh ‘%ﬁKst’aﬂﬁiaU@%ﬁmlaPt lﬂeaﬁs comparable

ctivel y change the biologic

o, G ot 1097 Yo B0, BVl WG TS0 T01p0t o BriCh pidential

to th€VRI50iok KB IO&QdﬁSalué:@fr th&pe gk antibbisy. 'Héfe?énb@ihﬁ@@dies include, for
nt i élvely or qualitatjvely  change the biolo |ca

exasple {bgz ieghaxfrg P eemBinaton ah et uhaipand ﬂfabfgéenﬁ Inld{lu b

L3H$1<H4EIaSIL5H§, L6B6lUFHTILSHY, LeH9, T1MAl 1, IIL@zrmeLamnVLts\Hls
les of qualitative changes i ncl ude changlng t he

L2H1‘?t1 2252%placens pebedymest. thetelsrneegatibastioidictuge pr brtet-3,

A4, A-8006 hen, AIPLOE A-11NE-1T £I8MK-15 W.ENLhOR-DI BYARER:
nuclelc acid mol ecul es that are suitable for use as

embpdiment, hepntigspiindineieteighsysh apiee hyrpan aph@defépé@ﬁ PESPENG f

invertioh @leGaptiblechf SRAMRANGASndif to iRGunBY B0EdgOrecéptdd! %Li %vgermg
|d no| ecul e of the invention can conprise onl

y
bl%‘iﬁ pEOSHINGR agimahededi kn one prbedimens ibacbleadoduors jpwiered by 2%

full-length pol ypeptide of the invention, for exanple,
a 20 fragnent that can be used as a probe or prinmer or
a fragment encoding an active portion (e.g., a CGCGR

bi ndi ng portion) of a polypeptide of the invention.
Probes based on the sequence of a nuclelc aC|d of the

.4 - o - -
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the invention. The probe can conprise a |abel group,

e.g., a radioisotope, a fluorescent 25 conpound, an
W@rwgiea34Dr an enzynme co-factor. Such probes cROT/D82007/020349

used to identify a cell that expresses the

compdrydeith uritated ﬁhlﬂﬁ\l@tlﬁl Briotts BASIdimdnl the BIRE Elikbosk 'i‘s"l@wﬂérb@&l 5%
vi des vect conﬁr|5|ng a nuclejic acild encod |n%
co BWL‘@'&E P‘HTé?ats a&"ﬁ%ls datfer ebQskment, s Rloadiglycheriglopvered by
105X npAred toQintryRed Mirfal, il 6hddete embddither@ R 11V éhhcm;et@ RweRd by
i ral vectors non- ep i somal nanmal i an

150 BB G SO STeux DY U6 HoHEG EoRed Rt ) dXagpers, ompared

with@GREHdAMal £ XIME BHShROf KOO 5f blddAgIELITTINRBING by dosage. A
expr ession vectors of the invention can conprise a

therapetioplly efteeivertosage krehg dnsrasireasived 1@ redurablpedsglicospints ther
no%@faﬁ%@fo@fhe Qhina& HIKG Fitfentd Qm‘%xérﬂpl?ry Risdal 584 is tHd /b

reco nant expreSS| on vectors incl ude one or nore

mougsy 8 debBibgd Wdiramnle Sdeloye Iy anogher @andneent itediugman intibladies of
thel'if?e':sEnt(ﬁﬁleht%n a?e &Saﬁl'@ﬁ@pécﬁfcaﬁﬁ(ﬂﬁﬁﬁgsfo gnlcé@n receptor, and
operably linked to the nuclelc atl ue &)%

im@k}ﬂﬁ%g@@&e clrsgfse it vy apinzd qudeic 4o er«mmlw emmabsedet tsahe
cyrfdnloBt RSt :istcfé&'rﬂé@d in @i%ﬁﬁ § IbQIQW T&oﬁh’é: élﬁ&)ts%%%gance rﬁfers

sequence | n many t ost ce
to ’(B@ praoung pfipcib fakespg E@U@#@dr&ww‘f@r&f}g qmﬂmlngtuetpse ahadlenge given to

2B [
heghin) 036%%}1{ Pt Bl oﬁ'r%%%\re ‘if%%%f%‘?%é%“?oﬁﬁ%ﬁ ’?‘%S“\% by
staprlged tewss sudle aswfupdusoss tolpfayceitest (RG TR av desssibedtie Ithesexdraple bc;low.
G e Vo et al
Thé érﬁ%uﬁbﬁﬁ(gﬁ%bl{)glﬁ% 8E&g{¥ﬂ%§%5 lY‘lV Tglggégl %ﬁ}é)r\{g gl%lcose tso?eranlce 1 thé
anlmmodescln @b o §6:anPB7 binding pratonsate infivyverotifee revigeindicators
a 0 at Fect
sss AR Pich Bt 2 Slaber bl et B D8 {1 S5
ghW@@pﬂﬂywet@wbakaQUMEmnmdmhtummmmnr 5 condltlon (e.g
the netall othionin pronoter in mammalian cells and the
tet respon3|ve and/ or streptonycin responsive
g 2y éwu'ﬁryOtIC and eukaryotic systens

k L5 kil
(Seﬁl - BT P o o e e B
CrOEﬁG‘{DBTPdtei)fmr bmnding f«vabbmfereras ahﬁt&dghﬁemﬁl thé refdiench Q&ibod:)el I

. : he | t
coryis % SyrBIRLSH FR iR s Pt APRTS ortsehheoBiver et
fromae dseup cobsisidp o8HIH 1 LOHAJSH3L0ISE LEHS AGHENETHR Y.8HS, LIHY,

B SR T SR

embphalgoant, bmbrbnenten\mnndrfpra\ndﬁs hemareifibedies thdd €rops-@aeies for

58 PRl S0 IREa R et a0, L KB A2
A-6, AtT, degyoedl. A-ALOS2, /663, IA-THA-DgaRW-20r Dleabtetdssect, @R Iptesent

ukaryotic ce aryotic st ceIIs i ncl ude
e R e S 5 s o B
glu@)gamnb@tdi IrcanbtheOdmbdaienieht, the pl‘ﬂs@*ﬂ ﬂfvelﬂitbk Prowidet BurkdahBbodies
t .cell east and_ est abl i shed

n
tat R TG ot 2T ORI STt P
bindsetotiel See80 td Sﬁll 19 r@@bﬂl of th@ﬁ.ﬁnah@ﬁ]ch@ﬁ 16BbtBE IR akbANGS Eﬁﬁodlment

or t rivatives such as Veg
the Eﬁﬁ&?"@&ﬂ“‘?ﬁ P%?f"é‘as hugpan amreq?s@s (he e t9 SERRP fnSes b1r9uﬁsl<fnr<%
gluiﬁgm r&ce(pC% emazasmaﬁsim ﬁﬂue&ifv\zo n1?149)9 &ssd Q};ﬁn@ih@mh&%ﬂtl: %ﬁmﬁ
less( %\ @ggtbfr|egﬁ§5iél?llﬁ270D nl\? })Qéssigngbgthglre&?ogmlggtl ?on&\g Igg lessg another
embBd8inent] 58 A6or 2433, .in Aﬁ)ﬂiei‘ EAImdati@0 61 dr 1dsk, 7 SnokHRE LHiStRliment,

20 ek ePEE B Rt 15 W e aoBpd o e

COs-7 line of nonkey kidney cells (ATCC CRL 1651) (see
d uzman et al., 1981, Cell7123:175), L cells, Cl127
cells, 3T3 cells (ATCC CCL 163), AM1/D cells
(described in U S. Patent No. 6,210,924), HelLa cells,
BHK (ATCC CRL 10) ceII I|nes the 25 CV 1 / EBNA cel

' ALrC 0"
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CCL 70) (see McMahan et al., 1991, EMBO J. 10:2821),

human enbryoni c ki dney cells such as 293, 293 EBNA or
WOBRSAN341 human epi dernmal A431 cells, human CoP@R0S52007/020349

cells, other transformed primate cell lines, nornal
assaly §t outdn Eﬁnﬁpﬁe 4.clalahothérlembo&mele] they frdseht i@¥ention Molid& human

ul.ture rlnar sue, i mary explants, HL-60,
amf?@é*?s thﬁla%ss.c ’BEFF%J%/ bdféf nedfo t h&@ﬁ%fpalr%g%n TP thagefgisace
antﬁx)ﬂy @ﬂﬁteﬁﬂh&fé@‘dr@fcéarftibbd%%ﬂ with bacterial, fungal,
%b g n%pnallan cellul ar. hosts are descrlbed by
Pou # further embodimenty, he Arpiage binding projginsgwbsndoprd to thehysrn
gluEAgde Ydcetor BHRIY to/E kumanlf@agon r¥@piod tvithhlbs@AthI1D €he same Kd as a
|ntrod gd in prokaryotic or _ eukaryotic cells via

refergRag &Rt a0 haanhltbttfr Hrceeen fiuabian of the huprarelicegagricceptor with

suHsﬁﬁt'iH]‘l'y%é%ﬁme kO asdhRiRtRrehdcRBbRG dn@/dr OF cr%mkyét@s"}br binding
s, it is_ 35 known that, depending upon th

W“é)?‘ﬁf‘ gdarnss agtihogypn wHthWé@ppteh whergin spid efergres @ntibody

corptis¥s AcoriBiratiord 6151%“ @Rinqhd r&M %amrlhﬂé 8ShAt & 85&‘1@% selected

foreign DNA into their genome In order to i

fromibe g@wm&f%@éulﬁt d3HAN313, b ASHP HAHOhEbH &8HS, L9H9
L1 8¢l e Abler manker 1 ska5 9211 9and €33rghance to 69 WO

2008/ 036341 PCT/ US2007/ 020349 anti bi oti CQ

gendt afuther erpkadierns aa isolated human dnpbedydeprowid tbatgwbantuqund to

i r
AR08 UL B S g SEI G RS o
sanesK dgpagreferengapnihgdyi inhiditels!nesdrottimatedive of t@ehumansghabgoyl
reclEﬂgée}ﬁﬁlhf%:ﬁﬁﬁ%;ﬁ/ﬂ%@a %Jllrzeellbegatg ?agﬁl%?eqengyﬂtl%b@, Qr?d((% fo%ﬂ congp%tes
foribindingyothzseid deferarcesatitody abhemaneglucagongeqeptor, Swheirdin sald reference

S ) A _22Q0N

S Bk LS ES ) IR MR
9, Adhch12,0%d3,tAdY, Ap2lonnd 4- 2éxpr ession of the

pol

o nvl'ngaﬁ d }Hgﬂ&rbo%plgetn{é Qﬁ 15891 eX ?.SJRH Ql%b(gaglq?%rg\anﬁgd tRXt wlaq bound to
thedymbn glugaghn tcafmtqyn a pmgﬁchlllwénnds totbesominb exid 5er8Q tveSer! 19 portion

I = ed

or SRR IR Wy L LT EA SR R0
or lassmealavars tﬂnudlghmﬁsegh alcagmd rmoelele Pt Car) arar(b) lbo@y, (b) and (c).

p0| yﬂgeﬁatgtlg; ¢ C{lé?%rgﬁe eI \%}&l %(1 an{lfoedy 3 de Onlltngeﬁsnfafl%vag I%Eéamplc 8
belé%lv dmnbfs ah nxamp@rympmmtmve;blmhrrgrae&g mmg mBeastt}neoafe&hcwanda@iy

d
TEGbAF AR B EbS e I RERLS S Rl
parbal}yckutml)uhiablehhdma Ithagbdmdlﬂgﬂmpartmﬁy ephypte foSbnﬁhng rahd thedi es

unsurmo fzia a?t‘ib% 1&3'6}%08%91at id ﬁ 3{’%‘%1“% é’f Hgdlgg %Ygggod% ef’he results are

shosmgmﬁiglmemgé as determ ned, for exanple, by the cell

AR L S AU R

wetedet@mmining bja ddicersstrodtioh bEC}ﬁma‘&ﬁB&eptoFkV(ﬂ“ Rtih&NGOGR @nd@Rurhdn>0
|l ue of 90, nM or. l.ess,. i.n ano 20 enbodi nent, an
GLF et rs, & e nraTol gl L ReRBImeaRESER SR, 70
destriiied belb@sand ab showanioFigere 7eirhadddimined 6@t OMoibodyesS, the N
d| ment, 50 nM or, | i.n ot her
ree @5 4 bt Eugericisper st sris Sattnom LRBeH Py 8
suffidiéro for bémling. Inaddiioh ke sl GHCTefntadB 3 palv e cybteifiés. Fo )
r.,enbodj t he antigen bindi proteins_suc
ane RS RE HE ARtAn SR e L St P Bt FSe e
bmmapa”ﬂhewa‘s‘ in s@e@btlto GribbdiedA N6 A1 bt ADe, WHicHBbUEd SHIRGREN the
3 ﬁ to&, qd have an 1 C50 val ue that is
p?ﬁﬁéf&‘ MM WPHilar to that of a reference antibody.
I n anot her enbodi nent, the antigen binding proteins
have a Kb (or Kd) as neasured by the assay described
in the Exanples below (or simlar assays), that is

substantially simlar to that of a reference
antl body As used here| n, the term"substantially
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to, or about 100% 99% 98% 97% 95% 90% 85% 80%

75% 70% 65%or 50%identical 30 to the 1C50 or Kb
w@ orosiaB4val ue of the reference anti body. Ref eP€nts2007/020349

anti bodi es include, for exanple, antibodies having a
Indiosthdngiat i on of heavy chain and light chains L1H1,

L2 L3H3, L4H4, L L6H6, L7H7, L8H8, L9H9, Li

i rﬁ’labﬁ%m Eamiui%ﬂfg%fa?s@& gnd ity comphication e ¢ gropyng probiem
forC}iOﬁulﬁlﬂﬁﬁ)d'bﬂ@-Mde U&ﬁ‘erﬁl@f ﬂﬁs&i"&?se&%blé@@&hA gﬁpa"lor\eﬁl]r}%iﬁ pPodliction
frog. Pfécree&cﬁsceﬁ% Iziypegrﬁieﬁbﬂe% $he mast comstqadpre tmﬁfmm nt,
cothbifatdh of §&8tidndEhAtbnReAh b Ass HURdhghSo bhS: Mmqﬁcell failure,

antlbodles of the present _invention are capable of
whighaesuits Bampajreg Ffﬁali*msgcr%mmé affiyifrPng nselingeristense ¢ emlw '
1ndWiﬂixalsO ‘%Eél@gs orﬁ'c@&ﬂmﬁﬂ th’(ﬁ%ﬁﬁo h&hn%ht@t@ 'tlfﬁhcrgﬁggﬁll ?'peI 2'111%%5

nbodi nment , %@UCOSG is | owered

in @Gb%mssgu@ﬂ#few USQ 91907 1 3het dystipgdsaiae or amwahHDLélagled
den%l’iy ﬂ'ﬁdp?otelhﬁ mf@ abw @E@Qﬁh]{ﬂ%ﬁtelﬁ)ﬁ?re%ﬁqg R@L E‘aﬁﬁéesj S

| ower ed y % conp ar ed unt'r eat

anotlpies 2 @ﬁltféf‘dulwélﬁrtactewé by thsdeilugg efaapseley @d|odwe¢rea11sm/respond
Ml%@ﬂ%r&@oﬁ&n%ﬁoﬁ@@}{l&qhﬁ DI fqlfo@e@gyﬁr&ﬁgre%fg % 1nsulm

enbodi nent, the bl ood glucose 1s | owered
sec&YgR e PERSRRUE heth, ecllsipcondiggn knewa n@hmwselhmda n@hnmateby the

betd (s Qhin MPlofger CANRALRI 1e§% gmg{l ﬂlt:&g tARLmR! FlI%q%Stlng

anmount of reduction of se IS contro
glugess dgyels. chronicriwperplyeartie end tyswfdfaeegq drea@@tsmgwemeﬂld@betes is

mdi@%% rJla%Hth r(i?ﬁl{p[)&ﬁg ? gp&%o 9 %%3%3 gg‘n%{t)( gé]o?prott%r?? and LDL

nor mal ran ge ani na
(low densyy HipgpreteinreBotndysbpodemiatané h‘ﬂi@tgbjb:emmusw;:seatsn patients

suf?eﬁggﬁbg%%tdbghgﬁggmng 6 bel ow. In another enbodinent,

uman anti ies of the present invention are
capabheprefensipeotién pravities abiiged |bngmgq»rdtehns hyreticuigt, hoagon
ant{bg&lg Nea dg]lgg to]tge %lﬂparﬁ_pvllec%t 9 rllnu‘(r’:%g S ihds r%aeul‘rél gln&f ﬂlgcnosgfgvels in
ammylrmdglsq Ube armgkrelyndlag;prd&ms carbedsh improfx glingdse tolerdaet. Oltv.one

emit)cf%&l\{,ittﬁe?pr% }‘iltC?&egtl(?A %@wg‘ %3‘[8' %fg %l{}l g%tlbtgc?lg% Fagpggﬁyigé 8@230}/.
Thetttecodfsingleahtitmdy emeg;twrem ablb n’(ldfeef(mnxaﬁ@ﬂe towebslbi@od glucose for

ol . Thi .
B850k B0 o AR el SRR SR it B
typt: @Idebaeﬂc mdtrelated (issddrs., Aamgléestﬁiroﬁja afection d15eimPraBPglacose

A e an ins of the pr t
cleftle molted Bfc Al B et b Bop PesfisfieaSieniotrie® G
perfonted on dynoxa@lgmstm(mkcystabl éesalﬂiidd@elﬁwb Thelantigerpindifd prStefisind in
assqci.ated w

. " . d
pargc[{lga}rr,gﬁ }tlugrréanglﬁtdbqg of tgf IE/’%%? 1gven]tlﬁrb'11rﬁ 4% gl.a f%'d?w%g%noé oxp
serbri glutase), mprofvmgnmmred glutase scﬁermb AmpReRg fANed &1ReERrRVds, and

e et

antipodies af@i® pacsentgemntitnraed ﬁgfupfoﬁtuehtﬂ-@ hiybeaflycedif) Hype QRAHBELES

TR NE EC G

lowetiad Wlo@gludosehay beshahdwnvtaibe aselie ud@ﬂﬁlcnclﬁweé%q@m revention
consi stin f L1HL,

el ecte fromthe u
andREBen {3 et e e lore o oo fspistel SR ot .
NathtZHhPrack O3¢dl 2, 48L5B3|2U(5) &&Mmdt-@llﬁ?sh@&derbl%m 21(78
i nvention provid

ment. {
228 W00 Kb BEephin CoFoabechpdoay (RS Chiiec Mg wi t h
Diabetolegie He(S): 895607 R200by, JeéNE’tQ[ eaoﬂset R4 1 86(@): 42985 2 yokody
is A=1, A-2, A3, A4, A5 A6 A7, AS, 9, A-11,
A-12, A-13, A-15, A-21, and A-22. In another aspect,
t he present i nvention provides human anti bodi es t hat
bind to the Ser80 to Ser1193regi on of the human 30
gl ucagon receptor. In another enbodi nent, the present
i nvention provides human anti bodi es that
cross- conpete for blndlng mnth a reference anti body,
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binds to the Ser80 to Serl 19 region of the human

gl ucagon receptor. In another enbodi nent, the present
WO poosfosd3en provi des human anti bodi es that bi ndP€DUSBOBQ0349

to Serl 19 region of the glucagon receptor, and have
Méthbdk BB eMmmbste of 90 nM or | ess, in another enbodi nent

80 nMor 35 | ess, in another enbodlnent 70 nM or

| esdn anothepapeticy methasd irpeing 2 selpedh wP@Prisingsadministeringst her
thePdpR@ e d&?&%ﬁ: of thP arﬁ%r@ﬁmhlﬁgc'ﬁmteﬁrﬁ o?ﬁ@b&?ﬁrnt fﬁVQﬁ’l@h E%%wdeﬂoln one

nM or ess i n anot her enb ess I N
embpdimpnty the psigen binding proting medwump@@glbo@ss d@tt@@dﬁemthe feon

“subYeRREers td Nmbiall f]ncM@nF HARAR 3634 AS]usEcﬁI %{%Q%ﬁl)o R t

assay set out in 1n anot
“pglicris e ke humpag gatibedicp ICEW‘PedéQd feueetncongpltar prsierd o dtshrdt:r or
SRS SAUTELED, DO B AT 0 PR PMRER) st s
impreyeglugosetolerancy olthpse disopdess, ingludechypargly ¢tearia, mtxbdhqmrndrpme and
typtea%la%%é 9 t&Q{'nane{hgle@r’ Qr'i %hpac‘s’s s"ém&ﬁatBR ldxngr \t7e%t1$rp§f am'ég? one
' ucagon receptor Rds o T he hunran Fucagon
Syrmet@@pt @thet\msmelqt @@blssloedqt, ontetiyctivhef disease skdrigs aral the like. An
ant} gﬁ:ﬁn gﬁgﬁgﬁr L ag g%cu}aéggb %ntr a%\t/h #%9&9(8 Sttolt ney]:!r Ll ntcl’l?\ﬁloltlon
ne@meffmmlﬁmw@ Deér@meamymtxodlw namﬂdstatlorcof a disease, to
cor%ﬂﬁ?ésa \gmt%rﬁfzeu i& ggé:Ptl g\gg%%co z%&l%nstﬁ“ }ge rng:rfrm ot e?c{] ﬁrug%employed
as ﬂﬂe@muem eBnammalyb@mye the eavprity 968 glaerccbsﬂasemaita but neéd nat ghulish

Y | e uence
e A AR IR A T S USRS S
propBHis:tical Widdmirlisdned trdabhiGit ndca higt, be lcSrhﬂpte]y&lﬂgctlve lirl prevdhfing the

on%e}%décr%ncgé‘ nglg| ]c')?’der {Ejégxis%gh?és 3 121{11 R@%ﬁ L 23 1g§26rag}y Fe@ucmg the

1m1pak:mf adimma lifat exawipenbyoedurthgtthe number dimaﬁ:ﬂtygif i a)@‘ﬁmoms or by
mcrea% Sé) %{;lgyeneisr?i anogl-gﬁgga%a ,Soqg gc?%gg%ét gt l?e?)%tw be\j effect),

or fedviirg thshl@hhmﬁglmu thetdiseask aiill eeuradr woksen hiingabjegl 1l§ @m;aeml Bne

with substant e sane | G50 as

emb&ERPL AL 0¥ Pr BB G B P iebosom Bmaciin S o it
antigiet hindiag grofedf @icke ACEhuaah lalxibdyly Din RGBT a6d f6€ 2@ sufficient to

tor, wherein sai ference. antibody is selected
mdfl?eo%{l)lftﬁlgédgllnwwelegﬁ §V§?)P§$Eneo?f a}g\lr&hcaﬂr tzhat Y ct_gts the wver]gy gf the
parflelar dfsorfler. A- 8, A- 9, A-11, A 12, A-13, A-15, A-21, and

A-2 a futh an |solated human
ant %B&dg?d?féw?f{ B&?Gd)é&“ﬂfﬁﬁ d, DRERABIFALFOmBOsiBems comprisingdhe
antenIbiagiag plo®R R the invantiohRECddhinG érby told sAB}Sct irPa fbhe AdPpRRriate
19 portion of t he human gluca on

Ser80 to Ser
o tﬁ%wgmw oné <z iggnty E&agswcglcgwa?%ﬂm@cmrﬁe@ﬁ P
antibadlieLofalic lg&‘leﬁtMlveﬁﬁod %&maﬁeutlbél’W@ﬁ@sﬁb@ﬂaﬁe%@&?ﬁs)téréﬁTW
a3 TP S B SR TRy ORI oo b ralation. 1
injeded &hﬂbﬂhﬂﬁao@ﬁtlcﬁwohﬂwﬁnon@éﬂﬁ@i&nﬁster*é@ | fovexehasie) r\hapﬁ‘a&a @ficular,
exenp Iarémconpetltlve bi ndi ng assay usi ng A-3 t he

intrAYEngYs UG int g lesional, intrgeriipieal s gptoutancoys ey dolus

inj &ﬁémﬁﬂi&lﬁﬂlo@s infiRR%E Lbdafbedaaminkua oM E L St b Gife 1 'dﬁgdsg gr injury
partially surnountable, those that coul

Wi t
is Ca?prlﬁfa 25 éllelt‘;?nséé‘iﬂﬁ‘é@“é“’% endsusiginagrelegsecfranhiamplants, Dehvery by
inh&lBOAMATNRE, 36 RarBfIb,| lAQH biEtal iAHAREEN, LEASF aHEBLIRGY infAIRE LEthe
for_ binding with A-3. The results are shown in
antigen,bipding profsin ip gergepd farmeand therjike s Peher fermsfiveg isrdePrahuman
preptkicROMVIudm@pMayRbUSF 104GRN. ant | bodi es 30 ver e
det erm ni ng B e construction of chineric receptors
of human GCGR and human GLP-1 receptors, as descri bed
in Exanple 9 below. Using the chineric receptors, as
descri bed bel ow, and as shown in Figure 7, it was
determined that for antibody A-3, the region of the
human gl ucagon receptor am no acids Ser80 to Serl 17
wer e necessary and
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sufficient for binding. In addition, the human GCGR
contains 3 pairs of cysteines. For 35 antibody A-3,
wo b@ssasend and third pairs of cysteines but nPCT/UR®07/020349
first pair was needed for binding. This was in

C 0 n tA[d&Sﬂ;ta debusi/) the bﬁlﬁ’g;ﬁ $infing Srotetnsdt tiRAKVeAtickDare With#ARtered in the

pal rs of cysteines were intact.

n when t
5?%705§81§ar151%(9ﬁf mw?ﬁﬁﬁwﬁ@mppm’[s(ﬁ&ﬁ Bris
phﬂuﬂ@daﬂﬁ accbﬁtalﬂ@éirxhé‘rL@x@fpleht’cﬂ%llgend| OhRhAs, the @Qm?&sﬁion

d%l‘;{)hl cations are a grow ng aﬁ | em for ations
AdGRTRYY GRRREISESSRA &F lapqeyhysecﬂ?ggc Y adiys agenssior F@mpk‘o%ﬁ described
beloWp &i Waﬂdud patibiaPerRB ATk, BB corthpRiioR BstaprRad dn@ t(v% iRk Sur,

Inty 2 di abetes, the nost comon form of
fivgjiog @é§€y51°$°%°ah‘b AGIIVR agentsrin eiditige feencer mee a@ﬁmnrhmmmr@tpms
(c.&, RGO ﬁltl’b@dl&&b‘@pﬁpf)regegt Hwnﬂgn about (3-cell failure,

which results in inpaired insulin secretion and

act le?rtefmbaﬁaiemn@e Phaimpesyticst compesitien gpapyiscsiardingd auibbdy of
the%ﬁh&nﬁoé&he@ R&h GM'rﬁdré’&bEtMUQJHemg&’ frgﬂq}gae[] E’uﬁ{/c?g&&m& Bfa

| NCrease 1 n y di abet es

buffgzispigpblerfor antibgdies a1 s eyvitkhioni, anfratioxidast suplbeberdoshic anid, a low
[ | ow

o0y M 05 RO S5y  i
amipp geida @F@B%ﬁ@s sycl a&ﬁ%ﬁm;@ ehqlazlegi agppt allhleanl%DTALrwtajhlone a
stabi | 58 2 AR inD & 2BLSRAG Fith 2{,081%298? 1nd£s%;¥r§%55@<ljs preservatives

cir CU| ating concentrations o
may als¢ begsddedyThgsoinpesition sunyiba farmylated as a yephiktateoning mppropriate

0@@%@ E(Iﬁﬂgdlrjl an)(gfrungna{g e%lltﬁble r@%ﬂg{t{ %{9 Horﬁ&? cgcl ;Pents at the dosages
and eonesairatipnppraployede Fulthea dxamyles of ¢amanmmdhag Imagz bs employed in
ph;{:ﬂ&%p@ﬁqpﬁmﬁlm% ér@?res&%d' iy ﬂemgxg%g%‘cl’ga | eg% 1¢al Sglgrgcgsn léd.

cem a an dama 'on

(19@0)di|né% Ed (2090)1 Hakk Bytrhishing Gemwaay,diaetdn tRz\ dysl i podemi a

or [,0

(| o\;ﬁvﬁgg{r] é!?e{by%lcggﬂr%?lgglﬁ Sdr owdgcp l%fluél 05 ngﬁeoanplg'en
bindipg protinsof theanvanta)npnés bibe! qr nthpahstmnﬂi(ms f@ uﬁa‘ ie Itﬂeitglgfaﬁ}@ﬂﬂ the

conﬁﬁtoﬂpagciug é‘g’g 50 o me ?% E alf] qvlﬁae:;k%gﬂ%&)g%aratlon of one
or raeTt ihhmll:h %Elslbd)dmt wlnahnmby bﬁ.‘imttl(e fomeofgl dompgsition’as dibed abdve,

and%%&e%‘r'? 0@%&; wbll ood glucose levels in 20 ani mal
e ant 1o gen bi nding proteins can al so i nprove

gl uBostgestamﬂ dredieqeency of adménigmbatingEniy accréing teSen factors as

e ow s f.u ti i es hav in
e SRR Rl SR o Rl B R e v of
disdapy te bt ireated, whetbérolh: aohdigion i Gdfut@m"&fm)hﬁ and O Z2 ahdl Q@n@ra]

cong!rt]igxg ]of t%e fu%qr/eét erep\éﬁoré)?ifltgg?%/ Eegs%f?xt? e:tﬁsﬁ %b\?proce%lrlr% c>|wr1119m the
perh)epearrg 3 gae religical triayspbat ZnagliirloBre d6se cadathtibiebradiad
Iso i mproved

di s AS|n le anti ection
gl u§%s e binfing et 'W?%P%éw%mawwo igh effaﬁmﬂtwa}w
be ddenifiérod)dor erargple,anseortnir€thameie [egf,tab reg(HrThteraR rofv&rar@ﬁiod

nke S ,as des, bed. bel ow., The ant]|
of it o PR E RPN & bt SRprbat PR TS EHed ofitghiod of ot
leastoitce  @tbinétsor ord, B, IIT@RE W 0, i0R tHedRtrhdAbhs BF veH HRfetitelyOFor
serum %I ucose, i nprovi ng i npaired

e SR B P P TR PGS BerI K Bogleoge. Hevers for
treaaﬁgiacutel’ébﬁdjmbﬁs]@dﬂlyrﬁéﬂaﬂ&d@ﬁbh’bneﬂﬂéﬂﬁdst &g R sreedsikivedis nlgay

ve B e R 6y o0 er o0 By pnent e 1

medigallg Fddwineidge of ivipfovémeélit ale basline foEthabisérGin&YdisH P e,

'd'%d ot her related conditions including dyslipodem a.

MAFH]ddi ti on, | owering bl ood gl ucose has been shown to
be useful in some circunstances in the prevention and
treatnment of certain cancers such as colorecta
cancers, as discussed in Richardson et al, Nature
Cin Pract Oncol 2: 48-53 (2005), G ovannucci et a
Gastroenterology 132 2208 35 2225 (2007) Kr one et

R ~ - - ~NA NN N\
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D abet ol ogi a 46(5): 595-607 (2003), Jee et al, Yonse

Med J 46(4): 449-55 (2005). 73 WD 2008/ 036341
weEOMB83A07/ 020349 Met hods of Treat nent | n anPCTE82007/020349

aspect, a nmethod of treating a subject, conprising

admionk sk Hplaef tHeraﬁehlﬁfr@QﬁlUﬁd ProH@IMgRIombHE: saBdutBEhs

bi .ndi % grotgl of the Eresent inyention is ErOV|ded
'“J‘fﬁtf%ﬂ‘ga GAFHI§ProtEin guch 3t \éﬂa“kﬁnﬁmdﬁ@“‘iﬁ%‘t"‘é éamr e

apptupTRfe dd8dge 10 e S coBtidhSE hitB bRLA glub&e le@él%ﬁy a $o10] BGnples
re@ers to a mumml, including hunans, and is used

of $u5h eenidientua BIoYIded heseip Arel ipelidh for piamplen hyperatycemisyfyam?2
diaBétkd, Pﬂﬂir@@fastﬁ@%l&@seu&&‘%deom{pﬁ% glue@tbleRhcd indHySHRBEmia
r

dj sorder or condition characterized by excessive
Waekly or mopthlypdmenisigHomefantgen hindisg prteie yeidd bpcontigyadjuatika
des@@lresh1R hEH & el S IREsubiRt & s Bms JUBRRE ﬁﬂe%ﬁ%ﬁ/ resume as,

i ncl ude hypergl ycem a, met abol i c syndr one, type 2
needpdh 9B pEenatvRly, maiptenance dosesramtbe admivsipseds ses aI I evi ati on

or @ S%Bﬁ&ts' IQ\QISQ;f bﬁBd bigast mQ? Be rhbniRYdiYe ‘aﬁrlr%[alﬂ%r after

aspect of a disorder, or reduction of | Seas

treaf@gaé yithan apliggn bigding pagein sush asmumse antiiodyite detest changas, if any,
in th&r R 1 v ke @sd?&’e'f@'fhe%den&ddf eﬁ%i&f gb(ﬂﬁgl&cgset rn% vary

present invention, need not ef a cohpl et e “cure,
accgrding g aich Arcioresche stagp o the disense. nlémwﬁ?etsqhatquwazyfbeamployed for

meSSuSR@SI8eost féve]g o@l%t:dr%eﬁjteeelémgy de %%r@cp%% ué\g%% oogAssing

is recogni zed in pert i nent drug
knqys teghniquap dertekemplg A may reduce t he severlty of a

gi v @thlgﬁ]mgdlg‘%ﬁtg 5t m%Hdds qg@%n@%&;tlaﬁ%lf b En\éé 10%V§J0Yv t € use

mani f est ati on t he di sease e regar as us
of arrratiggadinding ragfeintsech asp e dngibody angh Dmmmydoafcgluczagbd zyltagomsts

for% ;ﬁé %\L@&E‘rﬁorE Bﬁ%ﬁﬁ‘uﬂ&mé‘ ?tﬁ)g:lrﬂ ok thQ ?nvg l etag aXtHen bmdmg

ective in pre ’con
Protﬂﬂd@frthft ipvanpors aridtont er morg jothiot guqagm]cﬂmydgmmts cindigrétet embodlments

Sj ] v o ease Qr e
ant%ﬁ?né%la % Fr%ge%% zﬁg a(%ﬁﬁ;oté:}rqur%gé (ér vné F | Tbmastpn with ()Lheh?ﬁerétﬁgng%fug ;for
tredfipg thersonditegi with wiiieh ®€ pasichl iv efiflesd. ﬁkalmimdfemehtagam inelnde,

f{ |aI ct 20 or
botﬁg B@énaﬁ%o%? Er?d \P}gwﬂﬁg ﬁag:géls %ﬁ%? ul% er%ﬂblﬁcs Sré; é;a-r or
admipisteed, dosages mab]beaxiqutedac@tdirigl)c laemreco@‘m:d iethb pettinanart. ofCo-
£ ected t t hod,co
adrﬁlgi?ntr%tmé i £eHrdl C%Hlb{ngtl er?ply aren ?llmltg L“ta% nﬁmcﬁamgtfagprélbﬁt
als@mclhdqatseaandmuwmeamml wioehyaniantigen binding proteimt atiminideréd d1east
ust [

fficient t 1 npr.ovene over .
oncg St @lisp SEeal TRt B, By R af Plferng RSHHTEE Slwabrensuiy
agehtre themati¢nt.cul ar di sorder. 25 As is understood in the
per rmaceutica si,tlons . :
Cor 1 PE M obdih e SRR P et S f BEo 6! SPberinga medicamen
for m}mmmmermmf aype 2althivitad, ﬁhgrg&ybem& meﬁbﬁ]jceﬁﬂdr?;ige , dydlpodefia, and
D iate ication. In one enbodi nent,
rel D ARl o e S D GO G presen
invertion tfo:daxemplefa lufen prteytin 4 ﬁha&ﬁidem&all)PhafeﬁBlﬂe B’tb":‘ﬁait’ for the
|t| e .ni ste SUIt e
e e ST o e Yo W&?ﬂ?ﬁ” 5" Mg ef cperiog g BRpEmEnis gre
dwhdpdaahhy or by inhalation. If 30 |nJected t he
phar maceuti cal conposition can be adm nistered, for

exanple, via intra-articular, intravenous,
Combihatmtsedpiear , | ntral esi onal , |ntraper|toneal or

sub uta eous rﬁ§tes bol us ] nj eC%IOH
cont’i ARBEILRSH HiPEiont I‘_‘%S%HOP ?E‘H“Jﬁ #inRihed ?%ffeF‘%‘fﬁ a bjget for
dialsetes |V¢lﬁ aoflerddeStGﬁeSlﬁ gdhrblridi}jgl.ﬁrcytem loSthe prRERV&BHl sudSas MeSully
sust aj ned rel ease from

tr der mal ver

ry U s Aot et b v o Ggaee offgy reatments.
exanpl e, nasal or oral i nhal ati on, use of a nebuli zer,
i nhal ation of the 35 antigen binding protein in
aerosol form and the like. O her alternatives include
oral preparations including pills, syrups, or
| ozenges. 74 WD 2008/ 036341 PCT/ US2007/ 020349
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Advant ageously, the antigen binding proteins of the
invention, are admnistered in the formof a

W@ 0op0343ti on conpri sing one or nore additi onal PCT/US2007/020349
components such as a physiologically acceptable

In 6@ embBlimeftX Siich b @6thbifdtiof kﬂebb@? chided 4 §Radglsie ef?elaf-‘ The antigen
nposi.tion  additionally conprises one or

b“‘BWﬂ%‘T‘W%YaWCI g cofpRipafign &gté RB&OT TRQ5E o@k%f?ap\@mg Sype 2 diabetes
treﬁiﬁx‘éﬁltﬁ tlRdnpaRaky. THest M@lﬁde%@aﬂ@é (rﬁe@dﬂn?xﬁn)emaoﬁqm&as

i on conprises one, hree, four,

(S“F]i‘ %Segﬁybb‘f“g% iBUPIgAgs iAsiigna HF?t?‘e‘é{%?‘Fe\?@d a@aﬁv@mm shgeset i on

hothos@Bi€ iR fudHR PP ARHa e Antabdhikitd\BioBli1RioRE, MSsigltfofk); 4N THRa
anti bodi es) of the present invention. In one

gluseiidses inpigitors fal‘i%fb%a‘foﬁh’l%@t iAdditiopad frprseents inpludoinisetelles a
tredtERO siRAbé BRAYRR (Fl'ilf:‘a%oﬁ m(ee&bh@é? Fn@ 9IS (PMhiheBe or

nore substances selected fromthe group consistirng of

a 1be pystiep haing besp deseriied fhe folewing sxamtples ar siffered|by walof
ﬂh@ﬂaﬁﬂhﬁ@%bgﬁmhn&pCh as ascorbic acid, a | ow nol ecul ar

wei ght pol ypeptide (such as those haV|ng fewer than 10

am no acids), a protein, Esamplesni no acid, a

&ﬁ@@@h%@ﬁﬁ&%n%@&hﬁg§ dextrin, a chelating agent such

ne, a stablllzer and an exci pi ent.
In Hegen G DAY A Bncagipg Bisfilhiensth Adliaing acd glnchgpuisceptor

(S]Rﬁ ﬁ§ﬁbv \!va}é% beldhed i ?tl tﬁQR§?3 %qugssm-g%ct&om %ﬁstféc?eg Ji[gy

formu ate as a yophi I'I zat e usi ng appropriate
Al\éb&méiﬁ ehfterseleetion end single eilll dlringsa sigilé tlatr (eloso Hiddheastchosen
n
forg%rﬁlggﬁ?kagiérgaﬁgg bz{sg?: 6rpé g@ﬁ%cgtefﬁégs@xgg gﬁtﬂ‘g ge%eptc% q’he receptor
EXPEESYOD ireecit(Bm&)watdetnmynddé)ysatptanebindmg arp}yals was b4 poalk of

ed |n Rem ngton's
gl“tﬁ ar nﬁ%ﬁ?ﬁ’%‘%@é‘?‘éﬁ%ﬁ% Ed. (1980) and 20th Ed.
( 20003dditivh.oke A bdgsérica gocﬁhyqnahynnﬁdﬁ(tﬁl{ (aAno déud btof1@2 of
§ L] S alLe i
SEQTE . 75, e b PR B8 1 R A8 Gyl o P
vedter(dastribed irdld 8. %()OIS/@E)H!MBJ)r Aosttztbdaerpqoheﬁcellmt/assewctédnafteuse in

t ndi.ti Qns di | scusse her ej
trarssrfe%{a(gr{ n;gg) dﬂu)(D cell. (E@G% ?\?termlgirl yvas purify g?ro OB?CE%E? Liion
cormtitloocrbmed)a bmcc&nﬁmnnal’ro&ntA Baxtl ﬂe\s coluinh ¢GE Heylthosre) and fdllpwed
a.conposition d above, and may be
by Eource rmorlr]oe F@l 0% ﬁO?u"m%gs gﬁ"éﬁmﬁﬁ t he frequency of

adn1n|strat|on may vary according to such factors as
. ion, the particul ar

] %and severity of the
di s€asie célbmhebfanieeﬁdcedqs fiwredlbrerl 0006 desuhitied dbote Wé‘re aséldtaethe

oo SOy AU A IS B SR AP ) i

1mrpmﬂzaad1u DHSSWBIIUZBMT DBF ltrhiee (Jiskedn Eheblbtoﬁéd, Bari€H#gbor| Maine). After

trials that i nvol v e calatlo
sevia BB of K K g % T Eaien Fomne AP EePs RIMMS
1mrhl|ir&zahdﬂanlﬁ sislédhni (bddlértidnal dhmidigation)\aaa ive@ITud¥d With HdubEmyeloma

oo B 5 8 TR B SN A S
the [dal’(sity oLxd0’ eenPeeli ME00E of Bthﬂﬁrsumémémdywths 0% FBS, 5%

ad 'ant red Qv Sy f at |east_once a nonth
onigin Ciniat Fietes BoFEnheh & bevigsin shentmus~ e Gib@pand
1xOMdefaldacdtat, pyruvsre, andl [n@iﬂtnl S@nahrmﬂe@m@snd ctilh@€) 3 00ul of 2x

o%@ lil%%(rfn%ﬁl%l?gnt ir{:@ tlggxg&rgg lé%%\ﬂ%?%)ﬁglg eS?éan\S %vas added to
each el INMetliuml walRhdn@ed B 836 bRl 100RY4 d6fusibn @spebiivi) M ehet O

six weeks, may 35 be sufficient. In general, the human

antibody is adm nistered until the patient mani fests a

medi cal |y rel evant degree of inprovenent over baseline

for the chosen indicator or7 indicators. 75 WO

2008/ 036341 PCT/ US2007/ 020349 One exanpl e of

t herapeutic regi nmens provided herein conprise

subcutaneous |nject|on of an antlgen b|nd|ng protein
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appropriate dosage, to treat a condition in which

bl ood gl ucose levels play a role. Exanples of such
wa@ondiosizans are provi ded herein and include, fBECT/US2007/020349

exanpl e, hyperglycema, type 2 5 di abetes, inpaired
cofdiSdned thedih WeRTBIIdcRINSBHS aftérnm"h%shugéﬂdﬁgésa%d Lk &) BAM

and dyslipodenma. Wekly or nonthly adm nistration o
SCrEFIInESS HeTIPREi B ™or ot ei n woul d be continued until a

des IHyBHddrRSsdbémdtsntdehit S¥bRBied ForGhe cell BSed BPISACENSyme- Lmked
nmpt ons subsi de. Treatnent may resune as needed

Ima’iuv%ﬁomm Aysp) or At Elvarometrigddiswovolupe besaa&mhnpbgué}vedx 1004
ce]ﬂrﬂqbbﬁﬂiel with pehe ANivLard Tgcl, Hﬁ)ﬂﬁ@mz{@b{nep @oﬂ%ﬁh%@b@ﬂ

before, during and/or after 10 ‘treat nent
spegHiciagabpdiss marersglegiedbasedondhespeeific bindingrien 084 buthodyM1 Do

det @dnoBIBRN HRDodiks wé’@}‘arﬁallﬁuﬁfl@d frorh 31%%}( géﬁq'[ brdIHR cultures

di sorders, the iIncidence of evat e ucose nay

as degpryped helewnad #reayed usinathe beth biodiog GELISAer EM@@"@ anf fupdtignal
celgba%mga S ﬂ}%%ailﬁaqllaﬁ] 'oﬂ%igcs‘i %ga%d&%d 9&]?1‘1’3%?1‘3& off as dlescrlb%d

neasurlng gl ucose | eve ucagon
belpwa Bositéw clanes Were penandedt Sll!glda‘tedi@dimg(‘s |amgfurtkﬂ@mnﬁrmed by multiple
asshgchni ques, for exanple, ELISA 15 Particul ar

enbodi nents of methods and conpositions of the

i nvention involve the use of an antigen binding

ExBL 9! Puifl il @S aftiii{TBEndHfh DodY and one or more
gl ucagon ant ag anmpl e, two or nore antigen .
bi ndheumandiCGR bigh fxpressericall bret 1064 deroed emdacelinggatbrane

e TN T
now Aniggerind) asdirdigg pr wotecals des@ibad) orrexstysle &dU 81 @i 18643iaRd WO
oS58 D TS RORILS Rl o R e
incgrpanafsd by raférersac A tetglenft\so camplalngwerb Odsdaluﬂéd)t,@ﬁtdﬂ deaniis

[ | nac
lm‘?ﬂgza%p Fll)scéu%trrgu cd° P%?& i ﬁuglrzgtbons 3’ 8’§a mm'sﬁ%ﬁfi gl a suitable
antdpdgimmtxe\dasach:e»redl Agin)a,ls eahlbitmg b ewinYRitize tveteriddnkified, and
lyngﬁg |ylters] %ve'geroe taﬁnefi fﬁon}ﬁr?lg@g ryénpi\r %s?ﬂ%ﬁ ggqgss%%?gcl)o?e%téom each
colmdnixmostenmtanm lybiphocy®b s/ereidisedeibttd fioh€lainReId tiss@@by@Eiding

oL P PRl et AT A

froinnoissies Bagdits wers tseedtdaigmatuséceasn a QiEblIO FRRA pﬁﬂﬁﬁfsaﬂﬁ Wdntple

suot o ettora PuR P P R BY Sl (a-iget hipelc rulolibin

CRLAB80, Kerriey etgdl, TERim@ib1. tlx:pes& msabmg)s,, as hydaﬂwhf{&@ Méféences

nmet apol i dr one dys rel at ed
sbel oGP B T B g e B S Drels BRTCE BhE Fgi s were
pelaict dndh@swif)@ltl&i iA s€léctioh eeia Q@@BﬁllﬂﬁMEﬂW Edhkdifiy azﬁé&me and
exa a_human anti body, a?har naceut i cal

hypgeqn ‘teaaBP ghgLp Fraftal mpisFialsh otheled doradri0 ”(’a‘f‘“tFWQ then
resibpéided BSclastibn medRataad cudiutedpa6r 15 plalikt. OIS wefe tRdnSRANBURA into

di canent cribed above. Conbi nati on
we"?sﬁg Fapimess %E‘a{?i aﬁ‘ﬂﬂi’f@l" usjagsigndarditephnigucss difer quliveng i on
hybplﬂﬁmi d@SmEtalﬁfEtva@@cr@énea h@dHst dhdicied pURARS treckHibr ceﬂ'cﬁ}ﬁ@ (&=

J ﬁ ra elﬁélc ant i en bi ndi ng proteln of the

an rﬂa’§’§t§ gell; %&M (Sing EM&’* as e (HECGR§Peific hipdganwere subsequently
conﬁhﬁd‘d&QMGSIanal%lls bR FET-HB86d (106desclif i's%éh a%%hfﬁgitedl anti-
b r nor e ot her treatnents. 2008/0363
e HRERB O IS Y e i onBMarissplor g qonoclon

antiBOdTEY viaé é)@ﬁndeb 8¢cBRNgA6 tHeQ,v&&o& desRBEdh 818 Soo8ofi Elas aJd“e
I Ng prot el ns nat)éit e in conbination wt

bi n
ot e e ey SEPoPRSTO 7 e iion@s Elucsgon-nduced
treatnments currently avail able. These include
bi guani de (netaform n), andssul fonylureas (such as
gl yburide, glipizide). Additional treatnments directed
at mai ntai ning glucose 5 honeostasis including PPAR
gamma ant agoni sts (pioglitazone, rosiglitazone); and
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gl ucosi dase i nhi bitors (acarbose, voglibose).

Addi tional treatnents include injectable treatnents
waowh/oas4Exenat i de(r) (glucagon-Iike peptide), PEns2007/020349

Symin(r) (pramintide). The invention having been

Aﬁﬂ’qﬁédubﬁdx astdb@nsall Yelow. Mhe ayt&mla}ne SloA¢s@ofthinfip @tk dadagd¥iding
not limtation, 10 Exarrpl es

il ust
anf%‘es pig Sipele @H&P%ﬁ‘ﬁn fxRapdedfor fyidher testingnethe extiopdiggse then
puxefneacad uésgnlsehebelwl ahd b@red Anttbbdie @ Fbh heBC itk 10 1kc8 9RR then tested
Etor (SEQ I D NGO 2) was subcloned into the pDC312
agaég(fyf #ingAs8ViBr and transfected into AMD cells.

Af t WhtlS&ilc@ Gﬁekéﬁimﬂ@djﬁ“&h REHdRidnEd hedid SNthd Y briBoridsSing Mab
cl one 1004) was chosen 15 for further

Se‘eﬁé@% é‘FhC%fS} Iie&m kef agie? dwmy of dMabrSeiest resip pdldrased igPBS
wa§ DRicd RORRYERR 7 add'R %?&%Qﬁcﬁtﬁone@?ﬁ%l? ?@MF MHe QUL whid ]r_)%éd ot

eterm ed by saturation bind |ng ana éSIS was

rotapRs ped- %fC ovgmiphh gbie tikse Bpresentyifugedas A9PQXes for Dméniutes andrthe
no6&intl r@&kion z%va‘§ BOn S8 OtHeRESh &%q’l'a@ﬂed%thl\&nlil QFPBE aaln? muged

(am no acid to 142 of 2) was In
ang desived;a ame? repipy ﬁ«aﬁthprg@rmfened @rﬁoﬁ@ﬂ@% Odhed, 2nnittvebe The

resf?n%@v%;hed %9 ad’cﬁ"tgnglrt\v() @ﬁﬁ? Mtp 9 ‘§m'l c}iéssdnd %%{ug 8@%3) A

stab poo was selected after transfection
momﬁl@ale@an!nodytsmet elut@t@b fzmbelfl. B acetie agid by ravbafingsat réanom

ten’k@ﬁﬁﬁ@&ftﬁg&gmoxﬁpﬂ%r{ fgrnﬁ)dmlﬁﬁtﬁ %He?%@r?@ r{ﬁ@f\la\gcijipgr@t RTbf

Fast flow colum (Gt Hea care) an
IMSBrisrhuferdiG- Qisieddeddx thh alvate. Runifiedantipaiiesiesat storedif-85C. 25
Exanpl e 2: Mouse anti-Human Hybri doma Generation Crude
cel |l -menbrane fractl ons from clone 1004 as descri bed

ExAY e W8 n for both conventi onal
. ncy \/Ivé&)(‘é;ll'!i}?a _at;on%fmc}d%w th Multiple sites

AntlbndMReceﬁor Birdmg Asa dSAr DBF1 mice

LSS AL BRI o BBl L) e
seefer] wasiedplates np toR9% somfienno desdls (VRIeMEBkEDwithnBSh audincubated
Wit@mﬁl{eﬁsgﬁ%ﬂﬁa%él{s@gybg%}ngpﬁ |4°¢ Hyg{)] ﬁr%t Iﬁ\&%) 1n%nd LS mfg,uc%ﬁs were
incebagacitwithf detecoom. anfibaaly fgos eanltl-umhheslg@eﬁcd{méﬁ’lﬂmb) lamri \Sﬁhwbﬁof

oS DI PR g8 DI B

5-1Pagn.dhe (’@Dmmfewassfﬁbpe)j withxthe addition of 50ul of O SN H2S04 and the plate

i.n- 1x 0P|
et B gt SRR MR AR, R SR g plsht
imthurszeddmotisd were esed 3O Pasitivetoritrols3ibd Hadia élbnd.asﬂjh/bkground control.

hypoxanth| ne, 0. 16 m\/lthym dine, 4 mM am nopterin,
s BadigedA ssays: BMIAT wel | . Medi um was changed 7

o B PR e PSS WA 3B o,

blavtewall mmkdpdmds(éﬁlmﬂm Bitayssenas)) htesub-tdrefluditdensitg i (ﬁ) ahgnae and

d
N SN e B S i g
andopastdieEbf &Ab(nﬂmg)ﬂl&&rckdeﬁde@&re tecordedager 1b@lbhtm@8)@ﬂayl:)M‘QT blue

EMAT (FI uor of tric e Tech
oty o Heg ook RN Lot e e ok B
DefEtionlylnem dapplicd Basgsensnt ai ni ng GCCR specific

anti bodi es were sel ected based on the specific binding

to 1004 but not AMD. Monoclonal antibodies were

CelpBtided BlcyiopiliAbday ed from t he expanded hybri doma

cul tu as descri hed, bel o assayed usin

bot ﬁnﬁlgﬁ;a?gga rezcgﬁprsaﬂggc}dleﬁme)te Sfo tﬁ qugﬁléﬁmg a%tmty in a cell-
basedfuhetivasiadsag asiay satl ©funstiddilrcall ligeat E)@fbsﬂén constructs (pcDNA3.1,

gl ucagon-i nduced cAMP production, as descri bed

79
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10 below. Positive clones were expanded, single-cel

cloned, and further confirnmed by nmultiple assays
wE@spbe4B8: Ful |y Human Anti body Generati on TheRCTURENNT7/020349

GCGR hi gh expresser cell |ine 1004 derived crude cell

Inuimfﬁaﬁ)aﬁﬁtaﬂnﬁgmm EBNAS RoMAGMEYS SEbussS rat t&?n(ﬂﬂiﬂl #u8 @Praf @DNAs

e N U3 B bt B bR ety

resPeBingy EstdbilisHihgXstattbdef] lihes! TBE final R MR ce@'ﬂn@s%gr%gsmg\@GR
98/ 2483 8, WO 00/ 76310, and US Patent 7,064,244, all

frogyabgyrmentioped sarsice e single GFihelpred Smphe rarpisetedpeols and tested

fortgRicagonQfimbiMid 6 ANIPSrEHUSHME 'BRAs AR HES o dach M diRlual B, the final
initial inmmunization, subsequent Tounds of boosfer

asspy,£RldIns s vere seleciadrand hankechios fusredsent i | a suitabl e 20
ant imae thlowving @rot¥REwAGREELY Yeterniiid KB o3 t}@)ﬂﬁk&ﬁattlbﬁ] Eorfitant of

suitable titer were identified, and |ynphocytes were

antiedyubindias oy f@iﬁul&feé i Selld) ayﬁms lms@s@ thanehify of arfloseoresponge curve
in @Qﬂeﬁﬂcé‘ QM RBERist, GPDN X nkpetitidh HRE: ds U FHCESR of the Sch1 d

hocyt es were dlSSOClated froml hoird tissu

améxsrsnwieﬁ@nbewwwe@ o al, Ball %ramplal((%rl 1868 61998), WDWEM hereby
mcbﬁb‘éfa‘eﬁ ) ?é'ferergér |I'ﬁ1§ aday Wapte‘a ﬁroﬁl @?cﬁ é&?’l?m%%l:%g‘sttﬂ fu%%h

he tissSue. I's were sel ect use

antshsrfhﬁ%alaﬂr@n f Egth bhbrplaw sepematapignd ewaﬁqﬂaetﬂz@eg wete tested using the
profRBsRiuet ory nyel omas P3X63Ag8. 653 cel |'s (Anerican
Type Culture Collection CRL 1580, Kerney et al, J.

| mrbd &, (nggengcsm@mﬁscﬁotvwlmyr)escew) d@MErD}bemlmkrt ftomeCisbio

wal ﬁ%ﬁﬁ@g&ggmﬁo RiSs &Q@!&nﬁ&h 4 ABLRALHSEOR R B
spegidic bisding tehumandsC(Sh ertiebinding ssedyordre 6nt wmdnfal using functional
assg}t yﬂtﬁb@&lhywer qx‘om ]‘g’g? %B{hﬁ(?ne? rﬁ%dla an&} retested for Kb

hypozant hi ne and ot er su
and Iﬁm}’bbtfse dArftibpdigathg @remlwazmnag@mm eapale of mhubmp& nfieaMPn
ating. Cells

proagértlglq hg&%hgggdna&tl%{lﬁggﬁj élahtﬁ(% ?&gntpfr 1{1%81 SD)ECI)Cr%SSZ e

cl oibg selegted ptdble fiinttionalcetl élnﬂ@ d@tcmbekhabdvet ek néederkiato 96-half

r | upeynat.ant r cr egned

welfphel T GLUR filopay IASAAAA T, B RBID ARt B S
mirgited fg]bxwed] brhddat@in|of gluc@sn KMlbibahsmh@dEMﬁEatloﬁlaBmadd1t10na1

T e
(annbndy agrse AAMR rcbmju@ﬁedhm nr&ptatlegﬁtoahft wéliscitfie plhteavas yronbatkarse

I S_.cont ai speGi fi nocl onal
oo P00 AL B R SRRl TRBRSL e e
ﬁoﬂéﬂ@ﬁi@admbn U. S 2005/0118643 and ot her references

it t ed for the
R R e A
hurﬂ(ﬁ'ﬁ(tm a2 (13493115 oz,éfdl-'summtia oith@0 pmsgldﬁg@fdnb QfkidogieOW.

showe stb%lbr Il-\%é @/ ag “ﬁ F\gerggel cfaeg lgeod‘e %gé(%gﬁg@d WPU&P 1s defined

as cfoucrehhﬁfontoésﬁtibl@ requid @nihhibio HAILSF nidXirBurh Fb@]SbnsWef the 85ke Afie.

be an ri fied. ant dies fromthese
TR Eeet it T aBtontcoBiion *hd BEIFWETy 4 aatspl riodieg
serialodilutiort. yThe Joddritspbid ic@se wey 1otfed rah% I@%wfsr &M@Ekﬂﬁs‘idg@f@ﬁad
I.a sing Ma el ect

med of th br.i. d
P“ﬁ%%ﬂf&wﬁaear“%‘}‘g?@mth theigy 1Cto mpn SCGR, s SE}FC‘?\%P&C’ Guthett
testedfor trogcipedidsiea@pladtifitiBRSingWasappdgeae tal 1hes. ween 7 and
10 m of conditioned nmedia (CM. The tubes were placed
on rotators at 4-8C overnight. The tubes were
ICsecemiiumah WatbdRE inlfuft®ignaXagafsor 5 mi nutes and the
non- bound fracti on was decanted. The resin was washed
with 5nl of PBS, and centrifuged 10 and decanted as
above. The resin was then transferred to a SPI N X,
0.45um 2ml tube. The resism was washed an additiona
two tines with 0.5ml of PBS and centrifuged. The
nonocl onal anti bodies were eluted with 0.2nl of 0.1M
acetic acid by incubating at room
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tenperature with occasional mxing for 10 mnutes. The
tubes were centrifuged, and 30ul of IMTris buffer Ph
wW@2@8i0363added to the eluate. Purified anti bodi PCT/WE2087/020349
stored 4-8C. 15 Exanple 4: In vitro Characterization
of Antibodies Antibody/Regem)or Binding Assays: WOl €

oMer-expr esgj ng CHO cell s (r‘l ane

1004) and]par ent al ce I§Y(‘SKM’IEJ)S were seeded jon
Anfibsdyopl at €s  upuiegn 90% confihsiepce. | Cel Mgriner e bl ockggd

Wit BSA and incubated 20 wiih the supernatapts of

hyWr? domas at 23 for PO mi#&S After |nt4QnS|ve was hidrg,

CeldF Were [ ncppared W T gefectT prmanfg pody goat 75
anti-muripe 1gG Fc-HRP (Pierce) apd vvashed for threée
ti A, 500l / wel?4 of TMB subfsé r at e| (KPLY. Inas aldded 20d

(| Lo H ) 4 DT £ ‘= .
al' T UOWeUyU TU TTicduatrea RT— 1T O1 u J.U LR |||c eatctt+oh

was stopped with the addition of 50ul of 0.5N H2SO4
and Toldeteyphing the relmise paady af huhEaRmMi-GCGR Hpibodi¢sabys different

oL YGRS Bl ST TSRS 2y e

antmedhleaataliffnmt ecncérirakgrs owrectegtalh eelpresenda bf Dedyl dResapdfor

over - ex l' ess
el e, BOr R 2 1 e B oSG R orSF LiFes L TERR!
cortcblgmhom;ﬂil dntllb‘ﬂdw(‘j W%eqﬂ(&&:? @gﬁpgtaﬁlﬂPaBg’QSM Sbtﬁgﬁi&. gA2, WhrI]Ch 1?] the
con ue ens - 9 an ncuna W t t he
el PR SC e e oo ok Diaegap B oo R e ard hin
of thie gmcagmﬂ emeésbonsaa@ea wab calduthtefUrathe 4rit®6dy0 TWEe| the Schlld slope
incubat in

in | u qreseence ver e recorded fter
casth FRIROBHTEE PHe e Bt CHUHGRP) 05t FBOAY [0ad: Then, Kb i
dervdl by Imtinep of ﬁl@ anifean besbe Biiasp todpard HelatB2@Rtency of

Det ecti on System (Applied Biosystens). Cell
‘“dgé‘g‘@ﬁanﬁﬁ?ﬁjé’aicﬁﬁsa € RECLEY 35 Anti - gl ucagon recept or

ant iAla@itibn:s amodied w&rt Gted B abthatl bgdhRbihe Blirha GOGRCt 1 Vi ty
—i—n—g—eeu——based—f-ungtl onal assay using stable .
fAeedonal k%0 MYlhes| Expression constructs

(paDNA3. T 7913§0 Z00B/ 036341 PCT/ US2007/ 020349
lnvitrogen) containing GCGR cDNAs from human, nouse,

r a®:2 cynofrol guk)-br rat (cDNAs encoding SEQ ID NO 2,

4205 8 respeciiyety)| were transfected into CHO Kl
cells respectively establishing stable cell lines. The

fiAad fun,t|0n3322(:ell i nes expressing GCGR from

auxvi,'ur:m onedegpecies were single cell cloned from
the transyect eg pool s| and tested 5 for glucagon

st iAgIl atej cAI\/IPOproducti on. Based on EC50 of each

Haghedar—H-Rres—the—f i nal  assay cell lines were
’Fégt ed andN%%feﬁ flor future uses. The follow ng

pr,QIltDcoI Vas uped to determ ne Kb, or the dissociation

cohefﬂn* bf —anti-body bi nding as cal culated by Schild
an‘%ﬂ ;SI S oasedﬂo% the shift of a dose-response curve

I nalipe prEsence ©f an| antagonist, in a conpetition
binding assay._The usle of the Schild 10 analysis is

deAdfi bed| Laz48h® et |al, Br. J. Pharmacol .

TOR(&) - TI[f0-9 {{IP93),| which is hereby incorporated by
referencel This assay| is adapted fromuse for small

nolfet@l es| t Neastivigy t hl  anti bodi es herein. Both

Ny g Homear—s {t}gllll and purified antibodies were
tested us fwe pr ot ocol bel ow. HTRF (Honmbgeneous

Ti n’elfReso ved 2p3.0or esicence) - cAMP Dynanic kit from

uauw FSWN the functional assay. The

hvbrl donma upernz\ft antis fromthe clones showmn specific

bi ng2éig tp mmmtlv@CGF in the binding assay were first

2|
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assay. Antibodies were then purified from hybridoma
conditioned nedia and retested for Kb and | C50

wWo 200803634Ant | bodi es that are gl ucagon ant agoni BCBUS2007/020349
capabl e of inhibition of cAMP production upon

gl ugagon $tinuhapion ¢an be identified using this
process.— 20 The selected stable functional cell |ine

as 22y hed abke wele seeded into 96-half well

pratga3 The GGhcfqy T bpdy was added into the wells and
incubatedlat 37C for PO mnutes followed by addition

of glucagon (Cal bi ochen) and incubation at 37C for
Kbagties datarained MS@hllldetneb(SIS After addi ing t he

CTANMP- L.UIIJ ugcu € T ybl S Lt culu t ||cn
anti - cAVP-cryptate (antlélbbalgg agai nst cAMP conj ugat ed

to cryptdte) into the (wablln&gust ne plate was [ncubated
at 25 rogmt erature 1&!lcn}r 1 hour befare be|lng read
wi th RubySta Y% uorlesc Elifym cropl%@“ereadw f}F‘ m

BV stabteciy— e pyri gy antTbodie swere -t gt
t est ed atf 2 uM concdntratiion wilth thg funct | onal ?2

husain GCER cel6ling. The xell s wereygd i mul at ed pi h
50 pMglucagon and antibhodies Ishowed strong

[ nh| bi tory act|V| ty were sel ected for the
EX :" X aes Ju‘_‘lu.l!h cFXP 'Gﬁi’g ‘!._V 1‘ g 411 :g,Cr’x. as

concentratl on_of antibody requi red to inhibit half of
DeygdonmenhefrSsableoralleling Brpresping Haghodies ne.  The anti bodi es

ver cResihees \I'Jré’H@ern&Mo CPut :E}Ie Q{DBIQQ llgﬂt%?% il h&%ﬂh&yﬁa‘%e

sequentl al - seri a
ang %@Bbmédw\Vérlahé@sregpmfttwheandchmsmmsdmﬂeﬁmman@obn the

Dl\{z"g%lsa?e&%%?g cﬁqntlﬂ:& %%g}s%gé lt))y\ﬂl';g% ixAHhd po%ﬂJ d&? li u%lMtt %gllpcug i heavy

. OV ) uman R were se ect ed
chainesjgralipeptife andyamablqregiveplus e byharIgG2 consiani regiomwem digathd

- ; ti bodi )
PR agh et e L S et Ppcr, uso007/ 020340
| C50s Exanpl Y ribmit TRy premer Aets;i theoT\A- Hbgiamhd‘idnpﬂimtyr wAsHBIel Rat-
MG CTORATITS o e Al fas s Aqat e g T s
CTRUAT3 ASEQ IBAER HA) Wbioluj'ccmsairaalneo&aﬁ refitridtion enyme sig an @sframe
tenﬁﬁgnt'glrr]ldcgﬁ(??h}% gdo§aly@ eRceer '«1n8 : queg for 9n %gohaélldé gﬁ%{dﬁ%%m
(SEQ ¥ EOehM)andmhceBﬁpnmtn 12!5@-8WM©§G@’G‘IIMAAEGCN 6SErGET

f | f, I 0 f rrom 100 .n 10
CW@%& %‘%gggﬁtﬂéﬁg@% e@Egr@ g\ﬁ%:}r s)e‘% %}w&%‘ 31934’5{‘10
restriot@emizyradt marthc)fenmnatldn@ddcmsmd\mdm fok o tamtholssids PNRGEC (SEQ

a ol S s oftware. pA2 i is t Lye

10 RO BIE Y nd b PR SRS & s M Al st A e R bt
TAGa‘LG@:A@CZA’f@ IGAG Tght}m@m Ga TG@Kmrmércgmcmpm NO: 317)
Wh@\ﬁ %oentz%rlﬁsstggg ﬁlereé('}nct] Ignzymg (jﬁ%lag yr} érﬁedte%liéatlté)g E%ﬂaog,t r%lgﬁg%%
sequiénee alids®desi fart thoamiao addsaVIEFGLS WNE (SIBQ b didy 3 b8)Nté A heavy

Then,, .Kb is eri of, pKh an n. be
chaff VBl RelontecT ) Snd Es R simes Pl RodS RGP T RS
CGiTrQTG/C"ﬁO aJGca@rrC BadyC AL GEESCCOAKPEGT €T T-AIGEQ I0MRb: 319)
an égtélﬁn %\ggé}apéé%rggr 4}%; {-%_? %t N I(%XC%Q?AP%&Gt 8€C T%G C?TG
GAG GCT GAG GAG ACG GTG ACC GTG GTC-3") (SEQ ID NO: 320) which code for
the amino acids GTTVTVSSASTKGPSVF (SEQ ID NO: 321) and the 3’ primer 3250-79 (5°-
AAC CGT TTA AAC GCG GCC GCT CAT TTA CCC GGA GAC AGG GA-3*) (SEQID

NO: 322) which contains the Notl restriction enzyme site, the termination codon and codes

82



10

15

20

25

30

35

A-2 10.1 A5 13.3 A6 32.2 A7 8.8 A8 10.4 A-10
No activity A-11 16.7 A-12 21.3 A-13 72.6 A-14
W@ 200803634 15 11.3 A-16 No activity A-17 No ar€T/ub1097/020349
A-18 203.7 A-19 No activity r---A-20 No activity 81
for\i¥d ﬁx@%dd&&&&tGK@E@@ﬁWﬂ@@OS49 A-21 47.2 A-22 7.2

A-2 v s det erm ned Schi | d
a8 CBRIgeY s usC ok B e ot ek CBKEP e Plasmp) o
a ON(Bcell. ine Derdved flomPDRB- ll\célls(gU%ﬁle%:?l PN18§U|§D]C7 4Anh_12(@mt bOSl‘fSO))
I nant Ex SSl on an urifrcation o
thf%“%ég% U TIRANT fef?s‘tfa ium asmusspiiet ap(ytoteshnolegy 28:31-42, 1998).
Ant iThe ﬁhtﬁGC@@Re]ﬂ) lihd¥BVefe SMENR b @GhGRAH hAdt AP With %eteﬁfresswn
é g\éé gln open readlngframa and si
PIagRE Pl OO Bprpe abpi 41 oS Ralep 2L baner
elett@pdiabieh procddBreDd AF@O DBeétioR of Mo @@ll"lﬁi?:‘?vﬁﬁl tQJ ex%égé'bn _
antlﬁjgdy provi ded by Abgeni x. The coﬁg_ﬁ) ete ligQ t chain
plagrrigs Hig §HF wiene @H%W%Ieg‘mmﬁﬂém (elBowH Depriaiping 4/<er§¢lmd
fetf) Ibbeind REINMNTRBAAIFBSPIoF 23 Selitilto El‘f&»‘ RP s Fi6n bfiteASISThid hfif O
t he expression vectors pDC323 and pDC324 respectively.
recpxerpQfhgteds-oferyrp waphrn smoriest fragethe megdiyg apd thecglly weghgrown in
-GN 1ELLRE EBLm RS tﬂ%%lhlé\?ed&%s% W ﬁn@}él G frantebted 65
ACC ACC ATG GAC AT
wagthen eultpredimediumyepntgnisg 15haMief M3 ai ns t he Sal |
restriction enzyne site, an in-frame 15 term nation
Kozak sequence and codes for the am no
Ceggﬁ'@@}lon'i PAQL Legés EQ ID NO 314)and the 3' priner
32506-g1 bark was smdegiselpqiad Anes @R0rdBER0 GETolla@hng IBARITET The

cloﬁé?lstgglsﬂ;ggh%'l&ap po§3§§tka Ehd\Qi1 bgrllé)we\@éeﬁaat%&) Q&a@h&sa the

reproducible performance in commercial manufacturing. An amplified pool of antibody-
expressing cells was seeded under limiting dilution in 96-well plates, and candidate clones

were evaluated for growth and productivity performance in small-scale studies

Example 6: In vivo Activity in ob/ob Mice

12- week old male ob/ob mice (Jackson Laboratories, Bar Harbor, Maine) were
injected IP with a buffer or antibody 3 or 4 at the dose of 1 or 3 mg/kg (n=8-10/group). Blood
glucose was measured at time 0 and at 24, 48, 72, 96, 120, 144, 192 and 240 hours after a
single injection of antibody. Blood glucose was lowered with antibody 3 for 8 days at a dose
of 3 mg/kg antibody as shown in Figure 1.

Similarly, 12- week old male ob/ob mice (Jackson Laboratories, Bar Harbor, Maine)
were injected IP with a buffer or antibody 3 or 9 at the dose of 1 or 3 mg/kg (n=8-10/group).
Blood glucose was measured at time 0 and at 24, 72, 120, 192 and 240 hours after a single
injection of antibody. Blood glucose was lowered with antibody 3 and 9 for 8 days at a dose

of 3 mg/kg antibody as shown in Figure 2.

Example 7: In vivo efficacy in normal male cynomolgus monkeys

The efficacy of a single subcutaneous (SC) dose of antibody A-9 was evaluated in
male cynomolgus monkeys at the Yunnan Primate Center (Yunnan, China). Glucose
tolerance tests (GTT) were performed on the monkeys by testing for glucose clearance from
the blood after challenging them with an oral dose of glucose. The GTT data is presented as

AUC (area under the curve), as seen in Figure 3, representing the glucose clearance by
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restriction enzyne site, the term nation codon and

codes for the am no acids FNRGEC (SEQ |ID NO 316).
wab@s®3634+ O heavy chain primer was 3444-34 (5 PCHBERCTQ0349

GAG GIC GAC 20 TAG ACC ACC ATG GAG TTT GGG CTG AGC TGG
me&tmn'grmotan bf §1862Q14dasdND0, Blah 90 Wirutdd p6QBhaNeRse. 1AR8howWA ih

nzrre3|te an in-franme term nation

ric
g {neOrED e adoupsferd i avecerad Bshipriarting2 4dfyerior to the

an@soldgl sdivifsfab: R Mre LS QD WPadrdihRleredtin € sthpgdréddider sehAk 17
var] able. r ‘E&“C/IQGZ (+) strand junction _prinmer

dayspiipr 9 single lehegy waxadmmistered-es asreloyabeutaneousA8C)
mj%ﬁn 6{{30@(1@ H@O% Intibolly Aﬁalc%t{\p{o M&)le g;fhof%@%u
S c Ilmsntary strand prrmsr 434
mOA e enan d@ﬂ@@oaqgem@ @4 weC

adx?éf%éfé% @IEVQI' ((Ss§§ %ﬂk%bﬁg@FG?ﬁmas%fnﬂt&&gﬁ cfaggn %os{ Eﬁctﬁm e

resylts, phowvngp Eigureg, were thapagin Tgetinpof @@@ 330 aEfkg@imtibody
9 ithpvEd Fhudete e 1éainc AGin ?Algﬁlcdse(toﬁg'glde%st NG 322) which

contains the Nod res ction enzyne site, the
ter mnatl on codon and codes 82 V\D 2008/ 036341
J Ipgtitiy ging a§RYSt he ami no aci ds SLSPGK (SEQ I D

NO 83%391 of t_ﬁg §nt@6@ep9§cﬁe ﬁgehﬁn%ﬁﬁ‘&t \glé?é blﬁtﬁ@%%g%tcbrgﬁt@ En

the anti - E;?GSSI on p asm d
binding @ssgetq dr@anmr tpRihoties erobs- @n(perreri fon binding aith apgge8d US

re fngnc% 146 G@%@an@ﬂ:&ﬁro )e}'%ne 2:: ﬂn&/&g/t ﬁa‘% 24 Wﬁl ?&&é Tlgéfgs%rtt rd??

nmedi um ( Rasnusse
(Molgogyr Prepeyhwitepger, Caxtxbrd, §&Y)ias & iraess pvveared aqcealingdo by

mahr%&ﬁg%@gﬁkm%%ﬁ&e%hﬁodwyag %‘%ﬂ géF!s%Scﬁ%%eC%@ﬁ&#r gl%%)ﬁ]l%’ to

commtm\glﬂalabqlemdé radtlboéy écscdrais p mrvactqncnmtrmancfeohjmcﬁng tAthtiean GCGR

recE;ft %gsted EPCQB c}eh@‘l\e&%nb%g lalLovej I’)I%e u<t)rhscen emteen)éﬂﬂ\%gss on
pl as

ecti o
megwqdm FMATED) degcmbt@mrﬁxngpld% ajtdatlhq&xedt offittitatiorbef\Alexa A-3

: E r. K
oSBT e SRS BE Re Se pss
on $e$qmlwm {Theynare arrtmmdab‘laf partitilyesumadintabie @n tori-duem@ eikabke

. i tiye nedi ey
anttgfgﬁllgse gféegr%mgg%g i é‘lﬁ‘}l xa-ﬁ ! # Sump'r%ué]l%lab fantll?ogheg ]al&'aplgao
compld for bindisg whkeA-3 lwlhtluthe don surmmdﬁa]bm antibddids martngt &b43-cofpete

. ] de of
anag%f’ée\:ggg e}d"%%j gfﬁlleegpsggsc%r 4 d"% R %]#‘8“315‘ g‘ C?ﬁ#\nklﬂ‘@ PR30 dur e.
surffilentabid mborgesétaeqtsomawcrmp of biading sienath AD-Op That eeRRovaiid

Flgﬁr%L I4 6b %ﬂg §nt1\‘t\)/e 51 e angtf d Egar\??%:aéla@?e Jt)lrﬁ\gl POéﬁ,Brﬁing IWéta

rnmance C onmer Ci
Alqw em (sﬁnmnuatﬂe)cbye A pAesAtmg 1czeAL 19, m;sAQe Adischnd AJS I The

e A Ay o

A-Durtiellynmnaeuntabled nraIAl }65 da14eAszoud1de$220r}E>@aﬁ$tidees @sstell Bnd

v'v Activi i n ce 12- ek gl d pal e ob/ob
fouty ocbe ot dabinioneBiiiad Symbwrdeniih Al sk he Srtpelt i
notedtt]hetcail@d nioEf drMHe Burthobnthle ﬁntﬁbbdt@d’ﬁhb\b Qﬂl)/blﬁrﬁ{ctlﬁtﬁh tHel¥€l1 based

ass%@éwg gfgﬁﬁe%s&healea qllﬁg ré-rogli)]t n%éx%utpr&rgunta}% ar@godlq%%&sneot show

actibiddlusidgQRisagdy.240 hours after a 25 single injection of
ant i body Bl ood gl ucose was | owered with anti body 3
a.dase. f 3 ng/ kg anti body as.shown in
ehiperioReceplarsi o' d el e ob/ob nice

( J aHklaﬁmGCGRGf aba rhbnasrogcﬁa fo Huiddah GLP- N%beg&;} and'Sutiebelong to
a buffer or. ant.i bod or 9 at the

fanﬂlg ?e&%)(?lg YltEIS pglrsncbf /cxﬁeueeﬁ_ugthi blftﬁrfna%fec 1on of the receptors. In order
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Bl ood gl ucose was neasured at tinme 0 and at 24, 72,
120, 192 and 240 hours after a single 30 injection of
wa@ndiosloaatyl Bl ood gl ucose was | owered with antiboOysSB07/020349
and 9 for 8 days at a dose of 3 ng/kg antibody as
to &dv@inineitife regignl616site on ¥ AGRAIEGTGR tewHicN the@lifnbCa%¥odiék being

nonol gus nonkeys The efficacy of a
s T ind S (AR PR SLBTRH P A e e pai
of ey¢eingathefoinndisdiddBongs WiHQGR blﬁéfsmﬂl@iﬁié%ldﬁleﬂt: rdcEffor CORRRARs

er (Yunn .. ducose tolerance
Dot B ENER EUF i ChR RngeoHis R Sy bis T BT e
gelfeﬁitedgind eaneséd if OEIRNTIRsd 4r® owh e Figli@ 9d TAE §e@liences of the chimera
all enging themw th an oral dose of glucose. The GIT

froehiuan & & Hidisated i Figyre7 . Borexamplel é chitera d shayenat thggop of
thesf%afé arfinddc@id N €1 43 are’ TR RHRAIGATR d¥8hleHERTE FOBEL RN &eptor.
83 WD 2008/ 036341 PCT/ US2007/020349 neasuri ng
Chmﬁ porginsyhe,BEse GRiRQd Sxsteintes Gtact OPoiH anugations in peieas! qyeieines
(Chad, lc§898.or @?s $J8P¢0€}e hr{ﬂroEucQH' fnech?mer&’ﬁ & AR tﬁg}u ent
adn]n|stere tag ere f ashi on Start|n

chipyeragchingsra-f LCAGHiA: a6k Fd 4G 664 ea@rl@v@@r@@f@msmme
pai¥@Bsr@fldl. hh&s-8Gad d?mﬂo &Ilcﬁqg@rf?d#n {H@'ﬂﬂlﬁ% n GEAR! éMer&% has

days prior to a sin ose. The anti
amyQIFids %%We@naéwaans@g%lﬂ echimene IR basewming 3(3@62?0 5421 fingre burham
GCOR; @hitieta2ls HAb arding &é@sd@b‘%ﬂﬂ%ﬁﬂﬁ( Yzh@]ex?a @’hagl amino acids
control to 30 nale cynonol gus eys
1-139 archi43 14y Egmehymen 6CHRn Ky selhquriacedagbgtop@gx_ressxqr} wcﬂe imenitored
by ﬁTfYa‘}neV@&mﬁg]rﬁlﬁég?‘&fq{uggsc%nﬁﬂgémp?ﬁé b1 %&ftthfho%’tib@d&qo ?Tz&%c

was adm ni stere ays post iInjec
chimpgupreptar Wasgliteetly3neagpredbyt lFMﬁTaZVl@nAig!iada@@dlrcﬁelemtel aptibagfy A-

3. ?\E LS i F%Ju %Paﬁmééﬂ&' tQJted%Fe rp(ﬁﬁir)é N- t%m'u ?%S@H&J&é%i&mmo

| ear ance ucose tol erance

"10181 léﬁrfprehmctmg/ Mubﬂﬁcsr‘g-l&s%ay sndsevlérbahavod sitnflarly in that they
ex}ffi‘tmeli Bﬁging %nlg hetc{gﬁlﬁegz{—% %v?tgég h{}é/ ngtalg% gayv% rﬁackgv\ﬁhl% mdlcatc:sn 9
Corémnaml epstopsr f@s&w&c@n’qmﬂed F@ rantifiodyl Arly aminbhacid séqubede §idm 80

r 14 [ The tiho S ...
o ISRERSARE Ak i R P A i D B B cciion
it wRp ddyeaistrated thatege, ac@aﬂIst&cb,f h@Adn GEGR aterrE)CﬁEredectfbeAl&r ed
L r
bmalﬁg O%&*&@ano\gé; f%lrS s ea c[\ta% E:glgfgrméaltlnslts rrnl‘cllgnéelﬂrgeg%fy &r afl? é 4 pairs (Cys
2-5a0ys¢ 4- 6)ybltt oot 1é‘qnmo ef ca/smmbsh Theteédre theAra o teiréveptyr thaveatbodly

A- ﬂanﬁMlé@t&%ﬁwg fn i osrs]-r%ca]gtrm?na.gg &’é@ Eﬁ%’bg%ﬁw%{é&ﬁ ct)gcrlds
SerB0 twcﬂeelseeﬁhumantCﬁi‘GRt y was neasured by FMAT as

described in Exanple 4, and the extent of inhibition

of ndi n €

O BT A0 O e SR 8y o
teachas zetgcfon dlgdrosesed on t hese anal yses. They are

surnount abl e, partially surnountable or

non urrmutab s, .when conpet i 1 th

A oTE IR AR s A BB B M tiono o e eep e sbbesbpents
descriinh déreinf ‘Ohlc}bm‘ﬂ iitengedrdststhghr-iBustrikvink 6f ihdi@idual aspects of the

unt e anti bodji es cannot cross-conpete. and
G385 38 FRRAAY G PlepRenaR palebgpomisara G bR HE%%sammn
varﬁﬁ.‘%dﬂ&aﬁoxﬁ)sajftheah\hyn%mé‘ddﬂlll’iﬁlut'd)tt]a&le Shotant) Ok Gised M will
' th A-3. These are shown

one_ove of . ind n ite
vec RE Tt e B  Reieing e Pordberlregeigs direumian peAreoTBes
dramgatsueh elodifioatioas ir8 htdndéd difAITN RGN We kébpe A X @ppPndd claims.
(surnountable) are A-11, A-2, A7, A-12, A-17, A-6,
A-8, A-15 and A-5. The antibodies tested and found to
be only partially capable of conpeting for binding
with Alexa A-3 (partially surnountable) are A-16,
A- 14, A-20, and A-23. The antibodi es tested and 30
found to be not capable of conpeting for binding with
Alexa A-3 are A-19 and A-10. It is



noted that all or nobst of the surnountable antibodies
show i nhibitory activity in the cell based assay

W@ R@B0)63wher eas the partially surnountabl e andPCT/US2007/020349

unsur nount abl e anti bodi es did not show activity using
this assay. 35 Exanple 9cr@&mstruction of Chineric
Receptors Human GCGR i s nbst honol ogous to human GLP-1
Whabsgisimsd igind both belong to fanmily B GPCR with 3
pairs of cysteines in the N-term nal section of the
receptors. In order 84 WO 2008/036341 .
PCT/1US20talantgn bindingdsetein apmerisingan pwiioanidsequendeaclostied
frofRe HeRPONSHHE of0 Whi ch the human anti bodi es bei ng
% es‘%éel’glJ W Il bi nd, and determ ne the inportance of
con®oP Hehtichain FRIRA rcainprisingmnsequsacet sateeted fiem the graip consisting of:
cysteines 1f; | ' | h _qt.her,
it 1 pl o ey et CDRY ol Bl A4S pthé ol el peiree
GCGRmznedcid @ddinorL PbgtiRit (06, Pad/ R, delrtosS®imonCDRrbeuence selected
NP _ a. ra ressed i
Thaaarane bR B B AR DRIBEFIREEo! B £F yP
chi M8Isa72; 4,0/t T BKE3 BECH, 89,91) MdPEAT®0j N Fi gure 7.

Fi();us)éagﬁ:' %)Q g(n‘il\gg %— 1@54(%?@ Q“ri (g?htzﬂ%?tr]rgnt OGFC):G%f anghfhe
remai ndeni.fQ AnW@E.PX1: T ¥OeptSEQ ID Whi 29);a 4 contai ns the

ermi ndel T ORPIQ D NI nt ai n;
o P8 P P GBS HELRE] bl £ Rl £l gt

constimpafuced in chinera 4 so that the three subsequent
10 chi nmeras, _chi.nerasé, 1CA, 3CA .. CA, 5CA  an
aca, 60" el HTE S it SR iafiino e e 3ore o four
di sempbecid a@htions) sabstithiass, and/sraektbor Srofr a7ODR3 oquérdeselected

human *chinmera-8.has 1. N i ds 80-4 0
AR e & oL b Ry B EPRE risbenss a5 ERk 0
hunbi@s: 16GCR;7, td9i, H; 731 5759 a%7, am, ne1,ae3,dss,807,189, 101,098, 195,
hunqge R, chinera-19 has am no acids 1-119 and

143-% rom human GCGR. The cell surface receptor

fexp!r essi ;’jnfE\mg By Hony Doy e® GLS XoyXis Y %mggn@(@f@sgqrtﬂnb: 210)
usi on of.. fl uar t e e binding of the
ant i body"f'cﬁ’é@e@&%ﬁgt\’ @hﬁr@?ﬁjzﬁlbéﬂ’( or vvag directly
measuthe tighthdMSDRBIst quetVe ®X @) hridfafit Rdvy eHagf GIPREsedidncdOLY);
A- 3, As shown in Fig 7, all antibodies tested here
r eqUPF'E™N- t er i nus of human GOGR (amino acid 1-142)
X,/ fi9f hiblidigh regducfsita dnasthias refddd, A-21, and A-10 behaved
simlarly in that the exhi bited hinding only the
Xzzdﬁ?wpﬁgén%ei‘ af asPaﬁ%E’éesé%t‘giaﬁgoii%ﬁ e¥dyent act. This
Xl i18H ©pdrefineresi@uecpab@mEvdsidanal epi t ope for these

anti bqdi es. For antibody A-3, am no acid sequence from
Xugpan isQleuping restduf ghaYpling¥eRidis necessary and suffi ci ent
X,:869gife fedidud) @ lgivaadye RLAR G prélhe add@iuti On, it was
denonstrated that am no acids 120-142 of human GCGR
Xasd 2 PRI A ETNG: § Breomnaresigic, g glypmine resighey ordrmgoling gsidue,
X39% hioREe risidue of @R QMir¥RES8, | S mai ntained by 2nd and
3rd pairs (Cys -5, Cys 4-6), but not 1st pair_ of
Xas 3,y aspategine refidiect jstidinerpsidug, an aspartate esidup o8 p Psnylelenine
resigid, i body 25 A-3 and all antibodies that cross-react
with A-3 bind to the human GCGR wi thin am no aci ds
Xaodt WEPsing resiue, apistigine Frsidhs omaRpargeivaTesidieer ence cit ed
X3oli€4 Rldind r8silRR b RRIAIEMR rlyaueef erence in its entirety
for all that it teaches and for all purposes. 30 The
Xaidt plewsine residusior p sisthiapingsesidug. be |inited in scope by the
andSRRF dafd RTRACH N ' ' inRhE |
i ntended as single p??tf“ﬂgﬁgﬂ@g’ﬁ@&%ft@%hﬁ3?“%“0{%"%’5‘6%" %Oé'
of the invention, and functionally equival ent nethods
and conponents are invention. |Indeed, various
nodi fi cations of the invensson, in addition to those
shown and described herein w |



35 becone apparent to those skilled in the art from

the foregoi ng description and acconpanyi ng draw ngs.
w®oek/osadi fi cati ons are intended to fall w thiPCT/H82007/020349

scope of the appended clains. 85 WO 2008/036341

PCTRUSRORFIaRA a#en bintifg Motein¥iataith $, ohptitBgar snind acid\n
pr otein Cor‘r'prl Sl ng an am no

i sol at.ed en bi ndi n

seqygncq sg (ﬂedl%% éToé*Bf%‘H‘S 1&Ym t he group consisting of :
a. a bnlgrhtchﬁm@mlm&@a@dtéds&daﬂtheg&ﬁgu&ﬁ@ﬁngsai ect ed
fromthe, gr onéPé tggr i. a ljght chain CDR3
sequence t‘h ditlers by B0 masg thag thrgg aung pcidhr ee

am B@dﬁ&is dsu&(ﬂﬂltibh@ Bﬁ/or%@féﬁ&dstﬁ*ém LOOOR 1 adéré ofkel-£33, 888 D
from nce sel ected fromtheégrou

con%‘{%t Qaézo‘f‘ ‘?ﬁ’]ég 12Dt 2% R%i28: RS 34 uthend S of

LI -L23, SEQ$R QNL . 87,
89, 91, 93, 95 157 llagglebfGTMTLﬁ&&s% xzzo%g)

(SEQ I D K& R AGES: JRuND?@GA(SW@QIQ@QI)TaW X24 (SEQ I D
N0 209) iy 3 6 REAYD IhALE CBBIDNSSBACEHGORP | 5110 a

sequence selected fromthe group consisting of i. a
X1 fretigynecBdys ocptizeonaguesiftue, t hat di ffers by no nmore than

Xzﬁa‘h%g@r{m@rfemﬁ%ras@}{ﬂel?&ld%@' d additions, substitutions,
and/ or deletions froma CDR3 sequence sel ected from

X; fsrha agnapetp resisbe proaniafagingtesidve heavy chain CDR3 sequences

)ng_fmln'éqgsldu§mn artNBesidh@2, 167, 169, 171, 173, 175,
179, 181, 183, 185, 187, 189, 191, 193, 195,

Xs 1@ feucing gesidug or EnlEEYEENITYEINET GYX28X29YYGX30DV ( SEQ D
Xs Ngvagﬂem:sxdde'dran %%%Eé‘egd@ F DY (SEQIDNO 211); or c.

ht chain sequence of (a) and the heavy
c habna gﬂmh@e@l}@a sequerice ¢ljcted fdimethe group mlsmg qaf

hi stiding f ?g%'t E‘gﬁ]’ecﬁlg%ﬁgtgigg%rgﬁ xl;]oemgr%‘cl’ﬁ glﬁwo ahing amg adHfy tions,

aspar agi ne resi e resi
t yr ssbstitetions sindigedeletaSfrom a SPRAspaueagiof éHLes i SﬂQaIl))NOa 43,

ool hE9s MELA 56,56 b T2 B@%ke‘f{ﬁ%‘e residue or a

val i ie resid ne residue, a glutamate
resi due, llor\f’aS;SrIom &6%1@09204)@& is an aspartate

resi due, br gon ut am ne residue, or
a proline r(gz ??eékq{egé?ﬁ@ﬁﬁ@l 458 esi due or a
X, tsyprgbgimiee residicera, glut@tate ssidwe, aspar aglv ne residue, a

Xlog%é%e;r/iﬂ!: Reidhea! aCIHr%omr"f‘”res"%aE%a” ate residue, or a

anine Tesi 29 is a tyrosine residue, a
Xuhs zsﬁliadhmerqszelsc dueseriae realﬂueaspar agine residue, X30 is a

o Dl EHR] ol SRR S Sl
sai d ant i. gehravyi dhalin IEPRAr thit €i fferssyyai fidre thah ywddinifSadid t he
Eg:.?_’?c@gg% ;ﬂ%gglgér%cae of Eleletlo%s from a%?)q?ll scc)g,uence of H1-H23, SEQ ID
NOs: 102, 104, 106, 108, 111, 113, 115,117, 118, 120 and 122;
. X;Y XsM H (SEQ ID NO: 203) wherein
X3 is a serine residue or a threonine residue,
X3 is a glycine residue or an aspartate residue; and
d. a heavy chain CDR2 selected from the group consisting of:
1. a heavy sequence that differs by no more than three amino acid additions,
substitutions, and /or deletions from a CDR2 sequence of H1-H23, SEQ ID NOs:
124, 126, 128, , 130, 132, 134, 136, 138, 140, 143, 145, 147, 149, 151, 153, 155,157
159, 161, and 163;
i XpIWX;3DGSXiuKYYX;sDS VK G (SEQ ID NO: 206);
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2. The isolated antigen binding protein of claiml,
conprising an am no acid sequence selected fromthe
w@e@ap3@sansi sting of a. a light chain CDRL seqRP€nts2007/020349
sel ected fromthe group consisting of i. a light chain
CDRL t hatiii.dKf;T 80%; DG 10,5 KOY &, ,0OAD SR €B(SEQ IDAN@CI0dR
addi tions, substitutions, and/or deletions froma CDRl
Whetlience of L1-123, SEQ ID NOs: 10, 12, 14, 16, 18,
X121 a sétihe redftue,2pherdBalandid, residie, 23¢hlin3Rsid@S o \Eutdrhate tdsidue,
RSXI QSL.LDXZX3DGTYTLD( SEQ DNO 200)  iii.
X iR AS BT INEHE CSRI I SPAREN D69 Ueand iv. SGDKL GDK Y
X, 46 afCasp St s ordQRlamabRbigld) X, IS a serine residue

or a threonine residue, X2 is an arginine residue or a
Xiglg p valineresiqug gean alapmeiresidys, aspartate resi due or an

X, fik 3RAIRR réskik Gtephenyidianific RsiGleyCi Ne T esi due or an
aspartate residue, X5 is a |eucine residue or a

XiphaRPHIUNTTFiAee, FEaPRTNS Tesids. 91 twowes iepidug esi due or an
X, fik amhspertdiSbiditan Rparfgihd 9HEuCHA HitBIResRggUeNce

selected fromthe group consisting of: 1. '‘a |ight
Xilh & FOSOREsIqus fr agfiedesiduBy no nmore than two am no acid

X,Adeh S1bRRSresid W2 lgiyk it tRaGe, and/ or deletions froma
CDR2 sequence of L[1-1L23, SEQ ID NOs: 43, 45, 48, 50,

wh512i’n sgig’am%’n baging gpptei specifigallydinds ggthe hymepnziucagan recaptar. S
SL X9 S (SEQID NG 204); and iii. Q X10 X* KR P S
(SEQ I D NO 205); wherein X9 is a glutam ne residue
or & ghuiselatad entigersbinding praed dfslaim $coompesingsithdue or a
thr goniipg ch&s L aHBle do ~;Ircbr§pr§asli{§hr eoni ne residue, or a

serine fesidue, c. a heavy chal n CDRL sequence
sel ect edi-f# light eheén GPRLigequenas sedacted droof SEQ INPeddy 1% hdilh,

CDRYg 19245, Q&,E%?Zs%d’,%z,%,sfﬁ?gﬁ 3}@3‘1” two am no acid

~addi tions, substitution or ‘del etions froma CDR
| . sequetice liglit chitin EDR2 s@EendeBeledtigdsfroni OBQ D MNO)s: 43)85, 48, 50,

108 1 , , 120 and 122; ii. X7 Y X8
M Hs%’]ssé 6I éérlél&éﬁ%f&’\]ﬂé’earnéi%ﬁ’ X7 is a serine residue

or a thr doralight ¢hawi (RRS se@nisselecigd fromiSEQ DN 2,01, 26) 78,
aspgh 1eal s, 6P 3H 101 88070ingdeflGRYY chai n CDR2 sel ect ed
from’the §grdup consistihg of 'i. a heavy sequence that

di f bes beayy chpin yaviplle tigraain témeisingni no aci d addi ti ons,

LY L Py O G 5 08§00 o,
136]08138l, 11%0,15,]143,1_1_8,450,,ai14?22; 149, 151, 153, 155, 157,
N 206) '+ BB RO SER PR OB DI OIS (14 120
X1612851300 132D 1834, $365188, K4, 143,94X2@7,14S, M1KI5G (SSEG7| BNOI61,
207 g RSS! D
1ii. a heavy chain CDR3 sequence selected from SEQ ID NOs: 165, 167,

169, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, and

199; or

c. the light chain yariable domain of (a) and the heavy chain variable domain of (b),

wherein the antigen binding protein specifically binds to human glucagon receptor.

4. An isolated antigen binding protein comprising either:
a. a light chain variable domain sequence selected from the group consisting of;
1. amino acids having a sequence at least 80% identical to a light chain

variable domain sequence selected from L1-L23, SEQ ID NOs: 213, 215, 217, 219,

88



X12 is a serine residue, a phenyl al anine residue, a
valine residue, or a glutamate residue, X113 is a

WO 200893G3¢1 r esi due or an asparagi ne resi due, XIBECT/ESZN7/020349
asparagi ne residue or a glutamate residue, X15 is a

val i208 228,026 02700292281 2833 2338237253124, 2481 845, 34 248 b5 N@S53,
r esi gﬁ 82\ _/a phenyl al ani ne resi due, X17 is a histidine
r esi‘dud” h *aspartate residue, or a tyrosine residue

Xlﬁ i S ani. a&‘sﬂqikﬁ?tdfamﬁlslaéidﬁenc@d%d%i} B@Bl@ﬂlc%tldegéq&ﬂ@o th&this at
a histi i due S a tyrosine residue, or

ser iiH& %%éslﬁ t‘B@BdY‘E‘)%H“A& SEHERS cperding s light chagy ‘S?Ei’h%“e

r esiddmein sWhleﬂioeloﬂLS@Qﬂ SEQL IDQOs: Ri N1l 0216298 &h0, 222 224 226
speg%gg 2Sndstothe human%f% ucagon recﬁ{)

The 22383t i en St o Br et s o0, 212 p i and 256;
conpri si g zﬁéeﬁﬁ&ﬁe of'Chmnﬂ) zicidg%coﬁapdyrh ﬁb%h@&ltﬁe géaﬁa'lcgthat
conmprising; i. ht chai n CDR1 "sequence sel ected

f r oW RSECSEP quqtﬁlod%e y gtpingepsycondigions tg ghe complement 0fa, 26,
28, pg@nuo'ﬁe%tldégébns& o881 }ﬁ’aﬁ’alﬁlaarlablb doxﬂalh 's&fﬂ&nc@ GPL ﬂ L8R

sequence sel ected trom

5 B TDaNCs: 517, 360 21 0215620, 208, 22622608, 250; 230, 255, 336, 238,

| i ghto,ohai za49®83z4§eguezs§ezsaein@%@d from SEQ I D NGs:
72, 74, 76 80, 83, ’89, 91, 93, 95, 97,

and 1ebeava ﬁbpnbvarablﬁ damgin émme \mqwdtfm@ o i consisting of:

conpri si beay SRR
From Seo st {38 GBI TRRaL Sel o

117 yarizb}s, dowp, se@mcepétll H13, oféEﬂéB\NOsch%ﬂ AGICRAR 265, 267, 269,

se f I 2 0
13ql2¢1£99’3 %@%2@‘? ?g% zrsgngs@Ez%bRH'\% 29} 23‘93 z:'l% 297 %%)839[ fnd

15330%55 157, 159, 161, and 163: and iii. a heavy

T67 " Tou *JRguRROLanih S6AGELARE PhiR D sed e thatis o
185 Jeagt$9% id@ical 1a polyrweleotide Sequi? encarding ti:d@avywhaip variable
oS Le AP EINOL 5\ L I P
pr o2 #, 376 3eti280,242, I2§4,@86,cf&88l292m9432969298ﬂi@0mdr3@2ept or.

4. An is t i.ndi rot e

ot her: gl a s%ﬁheﬂ% dfg g}}o%c{/&g%rl{&g%%% y§ gﬁamuc e[sggae seeﬂ%eglce that

sel é)dtr@dmurwlmmb@raylxostpnmm&homgookcomplemamofm aci ds

havi ast .809% i i cal

chap Ao ELSREUERS G brd FAN ol Ve Q07 berihpehivaty virPH%

SEQSEQ INMK)s: 2383261 262, 2Q4],’266 268 270,232,\204,206,3/70,338 482, 284,

PCT. 25, 227, 229, 231, 233,

2355@5%3%3,9%3@,23%’90 BINEEE, “500. T80, 253

255¢. tha dglﬁﬁﬁain 'wiriabke dsmeju ©fi @ aralf thalhdampchami s atta dashadofigy),

ap ce.t | s at east 80%

" do e R ETRIENEE pinde b Bine e EREB AR ne

I i ght chain variable domain sequence of L1-L23, SEQ

1 218 22, 224, 226, 228,

2 3 O% ]légchan%g%bmcgg%protfiﬂ?%Zlﬁf&r?g CEIEHI‘ISI%’( €948 250,

2523. 2bght clairdvazialle domain sequence selected from the group consisting of: L1-
L23 of SEQ ID NOs: 213, 215 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239,
241.243, 245, 247, 249, 251, 253, 255, and 257,

b. a heavy chain variable domain sequence selected from the group consisting of:
H1-H23 of SEQ ID NOs: 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283,
285, 287, 289, 291, 293, 295, 297, 299, 301, and 303; or

c. the light chain variable domain of (a) and the heavy chain variable domain of (b),

wherein the antigen binding protein specifically binds to the human glucagon receptor.
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iii. a sequence of am no acids encoded by a

pol ynucl eoti de sequence that hybri di zes under
wo@snai3el y stringent conditions to the conpl erP€nUSID7/620349

pol ynucl eoti de consisting of a light chain variable

domai n sequence of L1-L23 of SEQ ID NOs: 212, 214,

216, 8, 220, d222 224 1226 228, 230, 232, 234 236
2385 Thogntisgybindingprote,of claym g whezein th Bght chaip varigblg domgn
andda hedvy\@aityvabiliié Bonvadd ira bdl&t<daFoRi tﬂe ﬁwmﬁbﬁﬁh(ﬁﬁ t&fisting of:

Llé %d§}heQ%{$§ﬁ conS|st|n8@H g ence of am no

Lild&lly LAHgaEHp ﬁd&ﬁ’ﬂr ’e%hlff {£8HS IHEHY, LdkH] by
lerz ebimzdmrmm }Smnsml%m& Lﬂiﬂkﬁll@fmﬁﬁ@ﬂ@ b'§§H20259
265, 267, 269, 1, 273, 275, 277, 27
LZEIE%E L%%Jéﬂ agd.2388% 289, 291 293, 295, 297, 299 301,
and wha@y thd dntigéh ﬁ%@ﬁ&@m%ﬁecﬁf&ﬂ’}gblff?&' t5lehe %Uﬁgrgﬁgcagb{n
pol ynucl eoti de sequence that is at |east 0
TeCERi@nti cal to a pol ynucl eoti de sequence encoding the
heavy chain variable domain sequence of H1-1123, SEQ
I D NOs: 258, 260, 262, 264, 266, 268, 270, 272, 274,
276, Fhgantiggpbindigpprompf chEss, feyEr coupisinggs, 296, 298,
300a AR BigRQRain birstanCee QRAIISEQIAD NI 3 @gr aci ds encoded

by a pol ynucl eoti de sequence that i di zes under
modér ﬁleéllgbt@wmcwg@ntse@@n@ﬁqﬂS@ﬁ?letNm?ﬁé conpl ement of a

pol ¥nieheRl A S gﬁﬁ&%&&ff%@% 65161' n variabl e

domai n sequence o 258, 260, 262,
2644. thedight chgg corpppt sequepce of BEQ I@?ND 32)78nd {8 deave Bl

Cm%éﬁhkgéﬁ (ﬁ%%%HD%&g30394 296, 298, 300, and 302; or

ain variable domain of (a) and the
heagythe ihahtrvhma corabohteseqisnes of SEQ IDHYQ: 30Whmt the heaviehain constant

Su@&kaﬂﬂﬂ?h%ﬁkﬁ%o@rote|n bi nds to the human gl ucagon

ecept or e isol ated antlgen bi ndi ng protein of
cIa|n14 conprising either: a. a light chain variable

oS, Ty GRS RSP T 0, L

sel@Rd fropPtlic g@daP conBisting '3 BpmABHMmtib&B7a hlﬁ%;zed ﬂﬁtibodﬂ 4Bimeric

) 2
a8y a oo 7 i Ag BLALSEH R uRin BtERL Yyt
binding sntghoiinfagrtent, alsibglei2Bain&ntiBE(Y, h Diabiidy; a @aBody 26tkiratid83 2 Fab

roga, SR8 fem yaosh gy, 55D aiShicy. Sp1pe siiygas 1M

anttbody; and Ig& 1 lanyfivkly,clhdigG2watibally) aad dgGedntibady, {ral)lg@shtibbéy, and

haln va riable b) .. wherein the
1gG ek MRl R s s B e hndedbin b e co ¢ e
hunan glucagon receptor. 89 WD 2008/ 036341

1 a8 NGR BT i O R T AT o B Bof e afeens

anttbedywy chai n varlable domai n are selected fromthe
group of conbi nations consisting of: LIHL, L1HL,
L2H2, L3H3, L4H4, L5H5, L6H6, L7H7, L8H8, L9H9,
LI Oth. Thelantigenbindinglptatéin 3f claim3lHk 3, thht] didrdbouhd hHidhuman
| L16H16é L17H 7, L18H18, L19H19, LZOFQO L21H21,
BIUPAEOREESCPII N L23H23, wherein the antigen binding

pr oh ebindsyp eelhﬁxmexaglhgagbm RO&tdr vithREbsRATAIY thd 446R BWN:s a
C%tor he antigen binding protein of claimb®6,
furf P BMPPMSi ng:  a. the light chain constant

sequembbitoflusdgth $tihuNbon 30Me human glucagon receptor with substantially
the same ICs as said reference antibody; or
c. cross-competes for binding with said reference antibody on the human glucagon

receptor,
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b. the |ight chain constant sequence of SEQ I D NO

307; c. the heavy chain constant sequence of SEQ ID
woenos®8B11 d. the |ight chain constant sequencePCI/USEQ/020349

ID NO 305 and the heavy chain constant sequence of

wh&E@ said ri¥e¥enctQRtibddy cOmprise€a Edntatich ot l&ht:@ﬁﬁltaﬂ@ Beavy chain
nce of SEQ I D NO 307 and the heavy chain

varblklomn SequeRers ﬁ@@’“‘é’fﬁ% TSR SIS of g FHEZH 25 Bk, &dHS,
LsHb HE L RUSHS, S Laiimi 1L o 14, L whes &l 191t 519 2815 |, 36
%ﬁndl ng protein is selected fromthe group consi’sting
L28H22, human anti body, a humani zed anti body, chineric
anti body, a nonocl onal antibody, a polycl onal
anti body, a reconbi nant anti body, an antigen- bi nding
ant il bofl)) Ioleigg hurmen andibedyihatewhendovnddp thehoagn glucagpmisordyor:
a 1kl 8hae% théhuhfah GREBY rectptbidfith SLB%%W e %%eﬁé&a@ 2) X
fragment, a domain antibody, an 1gD ant’i Y,
refgrgacepehpdy:and | gM ant i body, and | gG anti body, and
| 0GR, 3R 9RYazod i i
TP iYoapR il of e R atyARth e Ot <Ry
theﬁprngE?sq@g,sialérqefelgnce'pn@bcﬁmqrgen bi ndi ng protein of claim
8, whebel
0, TR Srioas Ry BAUAR RN lchrinle fBUh n B et
recopiein bound to the human gl ucagon receptor: a. bi nds
to t
o g Agege e ARl REERNOLMh U SUREATLEN Ko 43
3, At Mdl At6, On7,d¥-8,t48, Mmlglm&g‘etﬁ AeZlepidok-2Q4 t h '
substantially the sanme 1C50 as said reference
anti body; or c. cross-conpetes for binding with said
r ef é2.chiasalated lhouy atbotinef diimen, thituezgdound te tefuonn 90
36341 PCT/ US2007/ 020349 wherein said
glu?@foﬁ?%%:ge} anti body conprises a conbination of |ight
chaien smmﬁcaﬂle'dmyis torvenimo acids rSietSb lteSat biedf thetmaae ploezon receptor;

sel ec m HQUR,; L2H2,
L3ty Feﬁg °‘1_g§§ﬁ§‘ i §G§d r%%@%ﬂ%r 195%1H11,
L12HlewblﬁHﬂ@hm@ﬁ&#&ﬁmnmﬁhkﬂ& oand L22H22. 11. An
|solagqg(5 antlbody t hat, when bound to the hunan
glucagon 5%ﬁ§ . a. binds to the human gl ucagon
recep@mKUMmﬂhnsubstantiaIIy the same Kd as a
reference anti body; b. inhibits glucagon stinulation
of the human gl ucagon receptor with substantially the
sami3.| TkQnalsodg af dairefl2ewhereia tirzhink0 d)ah obob Gouse model.
cross-conpetes for binding with said reference

anti body on human gl ucagon receptor, wherein said

r ef &4.eAprarmfdeuti@tiyonipdsiial aeipeiding ﬂﬁﬁhﬂié’éﬁ bﬁlﬁigg Brotein of clegm 1
A A-7, A8,

or £ GamRHEieRh pyimaceically Mpaptitié switer BeitoR. 20 12, The

i soI at ed hurmn anti body of claim 11 t hat, when bound
L{; g E(@g} n.receptor: a. SpeCIfI cal I% bi nds
%@F‘ifg et OfIBOWTQH%thHIH@aWI.‘B Pyt Gleisgsold or 12
in aﬁﬁﬁ)&qﬁt @#ith a pharmaceutically acceptable carrier thereof.
16. An isolated nucleic acid comprising a polynucleotide sequence encoding the light
chain variable domain, the heavy chain variable domain, or both, of the antigen binding agent

of claim 1 or 5.

17. The isolated nucleic acid of claim 16, wherein the sequence is selected from L1-
L23, SEQ ID NOs: 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240,
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b. reduces glucagon signalling with an 1 C50 val ue of

90 nMor less; c. lowers blood glucose in an ani nal
wo@slozesar d. both (a) and (b), or e. (a), (bPCEHNH2007/020349

(c). 13. The antibody of claim12, wherein the aninal

242 344@4@@’49@50@5@@5&%@'256 Hi-H7, Bhanpaanubis: 860, 262, 264, 266
g%mﬁ S 27og7cong i ng t he antlgen b|nd|ngﬂfrote|n of
2652200 2780278 478 B0rASt A2 450 B 0P A U PO FIG, and 302,

orBsigeptabl e carrier thereof. 15. A pharnmaceuti cal
conposition conprising the human anti body of clains 11
or 12 in adm xture with a pharnaceutically acceptable
car ngeR réddaibeht exgiessiofVettSUopRAnHHE hiiGe A%5d &F claim 16.
conprising a polynucl eoti de sequence encodi ng the
light chain variable domain, the heavy chain variable
domabn 13kt B dtnpridhy 'ﬂ{éevea&tdfggaﬂn bg ndi ng agent of
claiml or 5. %) ﬁe i sol ated nucleic acid of claim
16 mhereln the sequence is selected fromL1- L23, SEQ
5 19 tons pab e 8 el R2BuaERr RRR. 226, 228,
230 232, 234 58, 240 20087036341
PCT/ US2007/ 020349 242, 244, 246, 248, 250, 252, 254,

and,258§;
5o 2T ety idt rodoliid Ay piriathy st y&0ec Al Bt ghe
hu@goglu@g@ reQepipr c@g@qsngg@:ub@@g theehqgt c8l) of claimrl 9lynddn corti@iong\
conprising the nucleic
ﬂmé@ﬁ%nngQ aﬁﬁﬁgéﬁgéhgﬂh%ﬁﬁggﬁ cell conprising the
vector of claim18. 20. A hybrldona capabl e of
pr ogycz‘f\%tﬁoﬁ%f i%%hl%’% 0(9 uc%seamq]s?b ilrk eﬁg E‘Ps'i:Eh Pmen
producl ng an antige Ing pro drh S spéci oAt ly
cotpprisie atimlmdwmghulnmapegicakbaq&ntwmpntmf tleenppositiongf claim 14 to
ﬂwsﬁgggatlng the host cell of claim 19 under conditions
allow it to express the antigen binding protein.
22. A net hod of Iomerlng bIood glucose in a subject in
nee of [ co m. ni St
* herdp et b d S s M- ThR: MLERERLIh B
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the conposition of claim15 to the subject. 92

27. A method of lowering blood glucose in a subject in need of such treatment
comprising administering a therapeutically effective amount of the composition of claim 15 to

the subject.
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met hod of claim29 wherein the subject is a human
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14. 33. A kit for the treatnment of type 2 diabetes
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32. A kit for the treatment of type 2 diabetes comprising the composition of claim 14.

33. A kat for the treatment of type 2 diabetes comprising the composition of claim 15.

34. The use of the pharmaceutical composition of claims 14 and 15 in the preparation

of a medicament for treating disorders that benefit from reducing blood glucose.

35. The use of claim 32 wherein the disorders are selected from type 2 diabetes,
hyperglycemia, impaired fasting glucose, impaired glucose tolerance, dyslipodemia, and

metabolic syndrome.
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