WO 20061121422PCT1US2005/ 003725 ANTI BODI ES AGAI NST CLOSTRI DI UM

DI FFI Cl LE TOXINS AND USES THEREOF 5Rel ated I nformation The
application clains priority to U. S. provisional patent application
nunber 60/542,357, filed on February 6, 2004, and U.S. provisional
pat ent appl woatdsari4runber 601613, 854, filed on Sept enbarr/&20052BMS,
the entire contents both of which are hereby incorporated by
reference. i0The contents of any patents, patent applications, and
references cited throughout this specification are hereby

i ncor porated by reference. 0.t el i he
I nvention C ostridi 2‘[1.\ BOn rE .Seln ¥ f}.‘ﬁ t1 ve
bacterium that causes 1l5gastroint S in humans C.

diffleile is the nost common cause of infectious diarrhea in hospital

patients, _and is one of the nost cgupon, nasocom al infections overall
(Kelly et%al., New Eng. J. Med., 3 %ﬁ@f’f’“%’%). In fact, disease

associ ated wit h t fihg appdicativgehimenriosity 10il5S5. raeviviensl pajent epplisstioninythbasn

fl\llgs piEt al i ﬁed BOSUERST iR Z}an&ﬁarg g, 2008, o uﬁérfisedﬁﬁﬁpaéewa@ﬁ%aﬁsﬂnﬁbeah
w Eng. J. ' - : on,.e apc

336: 97- 100, 2"5%}3,5‘@8 5fed 5 Paierie ?saﬂwﬂ%@%‘ﬂ“ﬁ gpieitg &gth B whigh are hercby

anpi ci | 1'in, a#sgiperatadiby referepdeal osporins, and clindanycin that disrupt

normal ingestinal thedostesd Bf My pan@YPalit AplibABn find RRrbds Wb throkghout
difficile and_.ead .t.0 Kel nont, Anna

C. difficile di se Ly.and L
Rev.  Mde, a0 Rl g aipHeleby toofpbuaRa Ry fodbie 1 187 PR ns
typically occurs four to nine days after antibiotic 25treat nent
begins, but can also occur afterpgkaormntbfiativerrioal antibiotic
therapy. C. difflele n u oms_ranging,.frommld to
severe diarrhea apg}aﬁ_%’%fa“ﬁ‘g%?%@efﬁﬁﬁ@t 53?85?1’8%%3?%%% fticgyses
(PMO), a_1§eve|geshfomtewmﬂdis@ﬂs§hﬂ§mm@ ificileieiie mpstgothoensase phifectious
\FA@T ery. ﬁ' art hggmheﬁﬁ hﬁ%bﬁhﬁﬁﬁ&lté, bAdB Sfe &ﬁl(}/ﬁm?stf:&ﬂﬁgm nélBHe eg%i%fgctifog?
psi ng di seas ug. 1 0. up 7 P&y

first epi sodeo?S‘TIglhﬁ%ilﬁfg&’é]ﬁﬁ%ﬁ' s@}egt)i#o%? #a@?@%iﬂ%@l%%?ﬁ&%@
ri sk for addi withribis pathigep swey afffie b pangyras thraenmiilion Ispitalizdepatientdgebr year in
49:375- 90, 199R)United States QicFhriahd &id.ENE) BRATEMES, DOLVLYEA 989 18msGP 9L
by the actions of éxé\g ii(éﬁaib(éﬂ?s toxin Aand toxin B, on gut
epit hel i gt BoERF 3RRE 'gh nol ecul ar wei ght proteins (280- 300
kDa) that cat al yzeTrotumhiowith anpitfioficcsath srmanpicilRhenpxeilin,wephabsmidns, and
GTP-bi ndi ng 33Rk@kHtRShad: BRDY R bIIn@GnhIMROLYTREY 28bhiPhon bftnb 8twith ¢
cells. Modificati.on o prateins by the toxins I nactlv s the
| eading to deﬁ%ﬁ%@??%ﬁ‘ﬁ}’oﬁ Jﬁ"'é@‘#ﬁ‘*?ﬁ@?@f@ﬁi@”ﬁ%’é’@ e"d@ﬁ?‘h‘?g‘ﬁé{’%» :
toxi ns are | etlf23). Tbe orisetof \ihdifidladbetsetypivaliycorians fdur yo riikeddyy aften dntibiotic
Lanont, ni e ; : z : s s
2006/ 1214%2%?@%@(%%5 %’%g%n%é"&grc?@eéi@?m cog pLanibiotic herapy, C.
di agnosed by Gigoan prafucs SYRRipmE FOSHR %@i@rse‘é?ﬁ‘tql%tte?m&ﬂfm%%i n A
or toxin B i nixdwiig saniphesbrasouy colitzrPMCD, 4 sevare o odyalitis Eyicmtepixedby
assays can be . i L I y o

auéo‘ﬁﬂnélgmﬂe&&&& dladiibd] a&&é&cttléxbe{c)ir i IInQQﬁ,-. AL s}é%l%, %;a/lt?sgzgé %{E{a%!u&

assay, stool is filtéred. to™5renpve h . ang 't

effects of t oSRES 6T QN PRIp 050 PpaLFls reied o it cpIRAeot disease, andthose
Cin. M @pobi athorelgie ht4Pa dreaterhr®RAYr additional rélipses (Kejly aidl lenbnedtmeRey. | S
conpl i cated bysdihaohashotibad) antibiotics trigger a difficile

associ at ed di sease rthel ess,.antibiotics are the imary . ,
treatment option af %%g% "faseﬂiﬁgf’ll:ﬁvﬁ{ﬁog’g c?‘ﬁﬁik’wﬁl\e REYogs ‘%&WEE’E%‘E“‘& toxin
dpci | e associ & a tois Basregus epithebion.v Both doxjresi ane Lighimblenddrvoightiproteins (280

1 oroor gayi s ooy KUBNER BUET: RBE RUARARUR VLD BrckInd bl GTE binding

[t ot mea® o BritdnSnilusn pofina Rierivafion Bt Ak MaiieabnRt Ao Arlatspy

ot her ni cr oor deatosnsinicBratds them, 1ding to depolynidrizataniof hetinl fiiamentsl and cell
death. Both toxins are lethal to mice when injected parenterally (Kelly and Lamont,

Annu, Rev. Med., 49:375-90, 1998).
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neutralize toxin cytotoxicity in vitro, and neutralize toxin
enterotcudcity in vivo. Antibodies that recognize toxin A and/or
toxin B can inhibit and protect fromdi sease in vivo. |In one aspect,
the invention features isolated human nonocl onal anti bodi es or

15anti gen biwdievgnperzti ons thereof that specifically bipotaseosmsras
exotoxin of Costridiumdifficile (C. diffleile). In certain

enbodi nents, the antibodies or antigen binding portions thereof
speC|f|caIIy bind tog C. difficile toxin A (toxin A. In other

embodi ments, the arfe.idiGee Greasaren bedagrosdiby g5y thatdtsct theprassnce or activity

sggcijf i cal |y boftdxih @ &2 toxth Bfth sfobl@adphsd, B, gBedzyme iinmbhoasdas. aCGLOxin assays
enbodi ment s, |

20speci fi cal | yt%bﬁg&%df)}ggat%ﬁ@é&&%wﬁ o‘ptl{(%x ngggﬁ% aQé&? &J%?{S%redto
embodi ment%, t FRRoxmPackssie; and tmcmp@ﬁh@éﬁem pidpIFESs PrerultiesA §elismer®mmmed
neutralize tox{Merbeddl., Vi CERMitrobibl)i3R: 1042047, mgo4f toxin A to nmanmali an
cells, and/or I nhi bit / 1,0, e s
various 'enbodi rren'?és dﬁ Flde géa%égﬂélcg%ﬁ%r {egfafﬂne(}é&ﬁ%?% H&u otflﬁ%#qdﬁale
thereof have 2%sereatestdisasse l‘a:vertthﬁéess,mbémcﬁgeg;mﬁ agtlmgphomtamesent
adm ni st ered t Anfibioiyd 3st KRBMo piueé € diffbiastiRisted di@adeRtidh as vancomycm and

2 nF U1 38 1 Oehoaore e £ ok O Vi by BERML e MOWE D

fatal to a con nmouse ni ster € tt from
or inhibit C BHGeqrganissrdeln eauaifor eupern in usingrthip patitiqtic forderetment s it is the

colitis, or ps&ﬂﬁ@ﬁ&iﬁb&&msmﬁ‘@mﬁexttﬁm@ﬂﬁ@lherﬁloﬁoo&g@isﬁﬁt((}erﬁ{n@t@ﬁ Tbp.om
or i nhi b It di a dpr}gf{ A Bn uno?%f»%ﬁ&?—?@%@r &ﬁ)%rf)a?clhﬁ ik clé%svg]ectdf ng

difficile- 30ne Sease o &ht
portions ther e?ﬁmié’aw e@@@@wpﬂﬁhe@ﬁmmomam@n%ma%wmpw wmmﬁtenfor pighes with

Trz E gr mf n?hs hal the@hthbgonicbabterig afb also@Bede Fof G@Rp {éeﬁtt)daﬂﬁéhd t vith ARo@Eibslfon bf

(0] oxi n n 0
b1 ndi ng port 1 ofacb st 8 Sedp BB olai s B % 538? Py e
C-term nal rec@Pd&h:181H8i 1994 dorationingfAM44 LG2EL: 318, A9 an epi tope
bet \é\eegnglggzaCI dw%ﬁas&bé?e@fdevweathﬁt r@ﬂbct%ﬂmﬁgdﬁ'&@ﬁeﬂﬂ?éﬁ&ﬁ eﬁm520
aci ds an, epi.t oP no.acl
90. 0.1200. or - BEBHGsmOtsls Pgisare ¢ by ﬁ@ﬁ?’s‘%ﬁ&? %
ant i bodi €0 or adttitiogeprliendl snjibpdies Hayglecen hlmveado pmthmmmnmswae wihen
28 6 % 7"1’311“22 Ega@ﬂ%ﬁﬁrﬁﬁe&oﬁg 4oﬂﬁasca VWL, Infect. Tmmun. 67(2) t527'-33

ar | artil C

ant i bodi es or g %g% ﬁ’r?ﬁl 34%%% fﬁéﬁgg¢8%§9% inengTo ﬁP’Pﬁ?
to an epitope @iibh @Yﬁhmsﬂlﬁedrté@lbmdé@ Cidiffizte tomammeutrﬂ&@ﬂ@ﬁ@phwhes

22804(])20040(])_3(5)89%;0@&%9.0 &Q%%Qpal h ?Igﬁ 95%3 ﬁ@%’o %?gaﬁgggaeosome
1900- 200, 231009 Q‘g%‘ﬁ% O‘Z%'ﬁ’t‘f?““%ﬁ eSB! %6‘6‘

2600- 2710 of t psevemt & d{ﬁ?cllare}anSﬂ(Selc&hietab@ttl@(3)036&7&):1@&97) hAnﬁmﬂy

In certain embagh dﬁ@i?ﬂﬁitﬁﬁﬂ@@ﬁdslﬁ@&'oﬁﬁel%dﬁﬂh u3BAe BitBsthd) thaRBhidd R

t hereof specifi 0 tg%lfn%@{lw]i EKE?DOJ{%) %ﬁﬂéﬁwgﬁ%ng

| |
x 104 M In a %H%?V&c/"
bi ndi ng portio LI%NWSBS@p@bﬁﬂewbﬂlyeam gotpared tq ipdiviviusls with fovatokim)A. of

| ess than 3§1b0Uhnﬁb@d9<Ieﬂr&é1(IMne|e?§5LEﬂ@ﬁS 0):169.98, 3601§M | ess than
about 10 x las M

| h t
embodi ment's, the a % du%ig&gﬂ&owﬁk%dﬁmé%%ﬁa?%% c}egr%q frana B8 rle
specifically bpﬁﬁ!@-t@m@modleﬁ\mmrothcmnﬁmﬂcﬁ difficite disease eamotovEGiak aiOndy

M |ess than abéiiéhd E9thx hd Q4 HMunta8$ %etahﬁ-?oﬁpﬁ%uﬁbﬁy &sﬂ&m&h&ﬂbeé@oﬁéﬁted

t han about 1 rious

b
ot her enbodi menc{ ‘gseaief%?cﬁﬂ’tef %%ﬁsgggn%ﬁ%q%ﬁeﬁtefﬁ %gﬁfi}flﬁﬁ‘ ISWP‘?G&I]W? R&ORof
i ncl ude a3ar i Abisebisavation istimpontmss yiith neporie o disenss-cansing C rdiffiait aiganisms that

sequence at | eagires36ffy [RGB, %%n@éa@tm&?ﬁ%m‘?&ﬁnbﬂfe t5RlsEast B8R THER
a variable heayy; el il eOLAN AT a8 e SIHENGS: Wbl 3117 BASY 1,

183(12):1760-6, 2001).
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201 D NGs: 22-24). A vari abl e heavy chain region of the antibodies
or antigen binding portions thereof can include three CDRs that are
at least 80% 85% 90% 95% or 99% or nore identical to a CDR of a

vari abl e hea i egi on of the antibody produced by cl]aone 3D8
(SEQ | D NGs: ?”8?“*’?’1%1%‘%( SEQ NOs: 10-12), or 3112 (SEQ ID r&é&fé"-‘?ﬁfﬁ’f’?s
251 n sone enbodinents, a variable light chain region of the

anti bodi es- or antigen binding portions thereof includes three CDRs
that are at |east 80% 85% 90% 95% 99% or nore identical to a CDR
of a variable |ight chain region of the antibody produced by clone

3D8 (SEQ ID NOs:16-18), 1B11 (SEQ ID NOs:19-21), or 3112 (SEQID
NOs: 22-24) . 30l n sone enbodi ments Stanmwmﬁiﬂeémrewgm chai n region of

the anti bogi es or af]!‘hjsﬁk%nﬁlinﬁﬁbdﬁ@d Qﬁiﬂaeﬁ.ﬁ&f thdt@&ﬁ:ﬂﬁb%ﬁnﬁtﬁ’ or

Gent i oal 1o o RGP HSGLF) dhrle ? AP i ecﬂf%me&aa;e

produced by cl dhdifele-mied disenagn vigo. 1A§mm11ssa_t10n(oseayuomem@song grlzw:d) 0
31t12b( chEQ | D N@xﬁ&ﬁ&%oxﬁ?‘ﬂ@ r&@htt zl&?ﬁ&l&e?ﬂgé@é‘ Qigh bR

ant!l podl es or an n I‘IOI’I eo0. | NCl udes

Phet Pore o Ol o Rliodiih s " G Bl CirbebduSat e o matich ant aéiqﬂﬂ%m%
CDR of a vAri ameeﬂ@mmmmmayn@giommn@m sammashemﬁhnﬂm cigy

cl one 3D8 (SEQﬂeﬁhA}&sfo Gﬁﬁ@olﬁd%ﬁ%t&hm@fm&i&@zﬁm I D

thai are 4 | oduioRyR ggefo%%% R i A bt e v

95% or 99% orveore identical to a CDR of a variable light chain

Egg'QolnDof thggagt'bﬁgghe%@é S Ty L
S R e E%Pﬁthﬁ B Seely bioh o an P tiog Clspdiom

anti gen b| ndi ngfﬁaiqmoﬁﬁqlherWtWMMSMEmtﬁbﬁss arfsatigearbinding portions
i denti cal to a Ry ecﬁ qneme;moameheoay

D105 880 ) b NaRfdy e btz @ngensam‘?;;%m%w% i B Ak B

antibodi es or dtexing®n Tbotheli enpogipreniscthe artivediendr ahiigeh bitdngtportves GRS
that are Oéodentsbso%caiIQbﬁd%ﬂQfoxﬁiA{ﬁidtafé]h | i ght chain region of t he
anti body produced by tlone 16-18 SEQ |

NGs: 19-21), or 3H2 %S%%ﬂ%@m%?ts ?amg%ewan pb %‘EP@ § H%thefﬁ%ﬁ n
regi on and var|lmmr§12hmmmimmh@thn@@oﬁthan%mﬂmﬁ;ahmcﬂh;m@emﬂblt

bi ndi ng porti om%g,g%ﬁtg dislasy, 68b. to a variable |ight chain
regi on and vari ab

e heav . region Qf the anfib roduced
clone 3D8 (SEQ NO 1, §E&§/ ﬁ@%‘i&@eﬁ?tﬁ%ﬂéﬂ ieg or Arjgy %‘ﬂg Em%h?ve
or 3112 (S&Q | DnNG): ﬁpre@E@elfﬂld\dﬁh@haractensuck rw}:fmmknmstwmﬂltdn mOase t{hegprotect

anti bodi es or gt wwﬁnﬁ% %d&%‘% %ﬂﬁhbﬁ%}lﬁ%&ﬁdﬁbfaﬂl
vitro, inhibit bandln of to t l.an ce

et Pal | 7o 1 oxith BT om0l s Ered M FER A RO oot R R e
anti gen bi ndi ngmr.nhnt&d cofitis, aiveni@ivfassofated pelitisf orgaéudymbrnbrendus colitis¢PICYive

in_a Cterm nalgpegt S ont Pl Pafefindlin « DRSS SR A0 ARCPof C. dicile-
1777- 2366 of toxad? er particular antibodies or antidgen binding
portions t¥eredf ﬁ%”clfl cally bind to an epitope within amno

aci d residues 1- :LOOThd&mbﬁdles or200geMindirgo:baHthext 0 cah Gfkcifisaily KiNDLo an

600- 700, 700-8 .
1400. 1500, 1508“9%5’%% g 1%9931*399 1%‘%%9 ﬁ%g%%g’%&é“’%% iy
2200- 2366 of t A ROECHY ’ﬁ%’%‘? °fra£H§“é1b[“Hﬂé?

In certain enbdmrﬁé'ﬁp@;tﬁcaﬂceblaqhtq dn@mtmvoﬂ:mﬂne Cgemitsl redepior hisaling donmin of

t hereof spgcifi I t
x 10-6M % a r{%ﬁ%%ﬁ? &geéﬁpé%&n%ﬂ&ﬁdgl@ %ﬁloog@n}?%en%ﬂ%dl ng

e
portion theree n@{%gt%ﬁpﬁ"l’é"\? '““?I%‘D‘P(ﬂ?‘@ﬁesﬁ BSI0PHEH
about 10 x 104 -IB%QrﬁlﬁaIﬂBabﬁmm In ofl®r Embddithess titehuatibealine ut anfi@érox

binding portions thereof specifically bind an epitope within amino acids 1-600, 400-600,
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| east 80% 85% 90% 95% or 99% or nore identical to a CDR of the
anti body 30produced by clone 124-152 (SEQ I D NGs: 62, 64, or 66),
2A11, or 1010, and a variable Iight chain region of the antibodies or

anti gen bi ndggdsdeRsiions thereof can include one or nor
are at |east 80% 85% 90% 95% 99% or nore identicaIP%tng%%&ﬁﬂ%’zaf a

variable light chain region of the antibody produced by clone 124-152
(SEQ ID NGs: 68, 70, or 72), 2All, or 1010. 35A variable heavy chain

regi on of the @alf-bo¥bfcxian, Othdr aﬁcnhmﬂh&mlda@f hintipBSbibfieg petionsaRereof,
more. i dent i cal SR Al Bpfth e fo%%wﬁ}%%%en dartidiea 1A 1@?—2@‘%@ ko,
ant i body prodlﬁ@@tﬂo%}ﬂ@ﬁ@?@oﬁ'ﬂ(’:ﬁgﬁﬂ@%ﬂ@-ﬁ @%10%’211 4209 r12805) 30021800
or 1010. sWD 21@0@11@&43@@0@@&50@%&5&%&90@rm@o moeﬁmdzzﬁ%fzaooi he
PR e R e i Y MO e
95% 99% or rAsFaage dereof.cal to a CDR of a variable Ilght chal n regl on

of the antibody 5pm@9¢@&¢nﬁbdﬁie9@%éaﬁbéé&&memn oﬁ% théleofO
72), 2Al1, or 10

chai n regi on JF° céﬂl%lRF% éﬂb‘gfthﬁﬁ gk?@ﬁ%’?ﬁ[}%&oﬁﬁl n??ﬂ%ﬁ@'ﬁﬁ

i ncl udes ®ne @mbﬁ@ﬂ@nm@ntbvdm aAptiggn binélasmom%hesﬁﬂ/cﬁp@iﬁwl}gﬁﬁds totoxin
?ﬁ"eA: o mr )e/ | ARith g@@loﬂéas fafhboRf 105 YPYNIABsAhdni 86t 162200 M §GL @ﬂn%
2A11, or 1010IOI é‘gg y\?&?ﬁsﬁlgﬁ%W@%E@loéﬁg‘%ﬁyw%@ﬁgm@?ﬁu%d| es
or ant i gen bi natbpgypuantigadindingpesionitherdofidpes: eEn@DRoxiths withrad padf
Lg??;b?g% 62\5/%33 @ﬁ%ab(ﬁﬁ?’? xQ0 ' ess ManFBER 20 quqlﬁ?gss&%?aag% 2230 I\{IB 5
(SEQ I D éezsg%abo ?gggia @Lé[Atir;\ess@anng%xﬁh ariable light chain
regi on can i ncl udeln Yariess mbhdimenis, dhesantibaskiestor @0igen BiSding B@iensIBhof
or 99% or nDhgliddNVaiig hdady Qﬁllﬁlu&:‘ibﬁ&hﬁo &e“ih'saiaanc%'aﬁlb&t §@gi on

o e 1100 OGRS o, SHETE gk Aoy i

heavy chain r@gld@ﬁqt@ncetoﬁ&eantlbm@mgcedrbymm 3% (SHQUD NQ:1p,aiRlil ¢SEQ D
t her eof idacl ugdas:2y, hfgy Retsyare identical to a COR of a variable

heavy chai n regi on,of e body, cl opne, 124-152 (SEQ I D
NOs: 20 62, 64, or Ty fﬂ%ﬁ‘i‘m&?sfb‘%@%ﬁ?ﬁ 05313;%??&'83% PorgipRs thetentny -
regi on of t he izpldeBodticic hghtahwnxggnnmmhsmgapaminocnmslsectmnaemﬂemeﬁ%ﬁes
three CDRs thfss%as»m,lmme%abg%%rﬁm@?&ﬂﬁtal@o Y HMrla dh&kl fdtHnfino

o991 BBt BRI BB poggan S ST
vari abl e ﬂﬁeavWQ:ﬁhDrBHQe@E@’IDiHOtﬁhe anti body or antigen binding

por i on et eof A bl @il or 5 P b kAR a1
. 124- 152 (SEQ %‘%ﬂl f‘é’%“otgﬁge% a&'ﬁ}feg@'l\ﬁlim § 2 gFRigo ack Seq“?ill?é atleast
ant! bodi es or 88H% 85}(9;90%,19&%@"/@(99%, orvsort identixaf tocavariddde faaby cHahngg:bn
be. | runogl oﬁﬁg’%’gﬁ‘jﬁgﬁ& ‘ﬁiﬂg&%ﬁé‘?@%&b@}ﬁgf}%ﬁ?% NooD palles.
or Fab fr Pt gQ )f’lﬂﬂfe%v t uding an’
t her eof can f@MﬂﬁleﬂlcldlSﬁ@\leuwt&aﬂtﬁﬁ?/on&i*}é,tﬂﬂfftc%%w%’c@@m abhc&euhnﬁuabﬁ)a :
and/ or | Razdd 108 ciRRedh R OBk |

ant i bodi es or é) e sﬁ?zt 5! qt%l 1(J)érills thernggf%g?}te@??ggj@?IEIHG{SEQD
human pol ypepﬁ\@ sgr(e%{% % ntain | ess than 5% human

pol ypepti des ot her Inrvagious dmbodiments it s:mbodlemlantmn binding ipagiopothéreath s
35t hereofgs.  kspecHRAIPHIAL Rk o t of
conpositions |Snc %ﬁaltbn% “%% e}%%‘;%soargé gpgh‘ﬁmrrg%épr?ﬂ) b%&détfye%ntl%)o&y or
antigen bindi & %‘B Y 51P0 ARP G 1+ AF2 apdles ompsie Wgt°t°mHAW1than
20061121422 PCariiedp ot0@8 B2 blohe 3108; 1Bd1,an38Xotoxin of C. diificile;

_)
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I n anot her aspect, the invention features conpositions including: (a)
an isol ated human nonocl onal antibody or antigen binding portion

t hereof that speC|f|caIIy binds to difficile toxin A, and (b)
an isol ated pgcl onal antibody or antigen bindin

t her eof t hat speC|$BcaIIy binds to C. difficile toxin B%C§R@£b
anot her aspect, the invention features isolated nucleic acids
i ncl udi ng a sequence encodi ng pol ypeptides at |east 75% 80% 85%

90% 95% 99% Arvarablehdadeciaircagion of thEtBoNiMQE ahtigeR birding$ortfons BEre€fcan

50% 92&& Slsa&; t ﬁauﬂyfﬂe%gl nt‘%"c&’?&%g&g BegeleinRne g@g&%@ﬁ%ﬁ&% a%égéé"%’
or 37. The mve%f’gﬁ/‘apé 9’@3%@(’3@0‘@*@@@%%19%@#'@?5“%@@? prciliegd by clone

nucl ei ¢ acid en&]b%i(&]i@ B NOL:§19%, 151 GSEQ D N@ﬁlo-ﬂ‘é,@r M{GE@WNC%Q%H?@?@;
5, or

99% or m)reldfﬁg bgé)lSEQIDNal 2,
wherein the nucleic aci Qquence is at Ieast 75% 80% 85% 90%

95% 99% or.nore i dekitiabls ngcPhSEG?ET‘@N@ﬁ@ﬁbO@@ or Agigebindigg portiens3tereof
as Yveljl as hostoaméﬁdlmi,emeqrmoﬂemnwthabxe@elehs‘sso% a%,faﬁ%r%%low@%'o%g% xc
i ncluding a nuc EpkBosS eas 9
85% 90% 95% %g’% a%?l“rmr e°| %ﬂ&l@%ﬁg&%@%ﬁé&%&ﬁ% d’épmémi y glong,
6 e.g. . whbrei D8 SEQIRNGYLS-28) IBLUSEOTDNGS1%21), w252 (FEQID NOX2228Y)
90% 95% 99% flsosiuwen indeblezal to SEQID NOs: 38, 39, 40, 35, 36, or

37. I n anot her i s.ol nucl.ei c
aci ds including_a sédgﬁagﬁg% eﬁw@%&hﬂ\@gﬁb ggi @bottdf ?”rs?ﬁfnal?’%‘g‘éqpq’%‘ﬁ’ét
75% 80% 859% Gereptcenyy ué@%e%ﬂnozmﬁméemwm@ﬂmgswmmﬁs)mmat
56, 58, or 60, lemt 86%B5p4, 00%YW8%, 80r 09%/ & nitse {dehifbabis ia CHESBNGS

s 57, 5o or I B SR eHPS %@M@%?ﬁi@@ﬁ%&%ﬁ%&m

i ncl udi ng a nu@@?@b@r@dmﬁ ahlp %CWW@ptofﬂleambOHBagtanﬁg%bm

gg%fgo% 95%? mﬂma:rewm@m«d@dudnsaima@gﬁiﬁth@aiﬁ%leas‘%éo%%%,%%, 93”5/37
or exanp aci ce is a

80% 85% 90% %J@Q?Blgtﬁdé"ggng‘?%bﬁ of i arigpic finEghahspgto %@E @%g"é/g or

61; The | nvent i R5PAtged ?@\MEQJ&NQ@I%%) 1B1g (SEQ 2 Neksi18421); et 312 (SEQ.

e.g., E calt c®¥es:22-b4t include a nucleic acid encoding a

pol protlde that is I t  75%. 80% % 95%. 99% ..0r npre
identical to SEQ ID aﬁgﬁeﬂgéh g’gm Io?@:@ant?qﬁ;f{?e% peh binging porfions he

nucl ei ¢ acid sdieredean inglude thrasATIRsAaATeR0 Mpst S6% SM%Q%QS%, @99%, Qfmore
m)lrle i dent i ICal 13€htioal WALDR JHe/arisbde heavy chalire 6nc§fﬂﬂle nbo%\?d

cells can al so

cells, e.qg. Chjliﬁg @Eb% ef9§€§h€;$(§§}%)l\lq%]l%a@s ‘R&(’y 1%115) oma
cel |'s. 25 | anot feyo ﬂlmenheavmﬁnilgldmhﬁngnm@ﬁﬂielahﬁbodiwahg@
?Eelr Z 8:‘ at ﬁg t h g Wn? ﬂﬁgggﬁgg&gmeg%g tHa0G0 aﬁ?é&%dg/g tSB%r bR r3)5%,
difficile (C di % ?‘8“”’8 03 il 5?%@?’@%%0%ﬁkﬁ%§bw”|on
thereof descri aeivRwrty cloneBRS (REQ ID A0S 16ishd@11 (SHQ I NOe8-20)) br SHE(SEQ
preventing or tiDeabs: m;zzg difficile-nedi ated di sease. WO

2006/ 121422PCT/ USZO%S; 37 urther include a

pol ycl onal “ant i body " of . &rit] 5@?‘%5%51‘%‘@%&5%3&%{%@ frepfifodies or antigen
speci fical |y bibirfEnznertions theseofinglndeg onelpif indre iCIDRs that mmEIemBOMJSMGO%,

the hgmsml erDng(QS‘?’ﬂ?aw%fﬂlfotﬁ@ﬁBfﬁga{ncﬁ%h@bﬁ&'a’%ﬂhéb@el@@i &Ha%{)k B.%ﬁﬁé
specifically bi
pol ycl onal ant |93%§°édoory%%° %’Qrﬂbgﬁgi“%qﬁoﬁwgﬁ Eﬁﬁﬁ% -g Zﬁpﬁﬂ@EQ
binds to C. difP Nga “2-¥0»6nd apariable heayychainoegien offbpatibodi¢ste antipes binliap
features kists ipaglouslinee: fﬁﬂhde’dfﬂxrb 6, 399 {j}%yo
that specifi calIja oﬁfﬁﬂ ° a@l é esg.ﬂl)ﬁﬁeﬁ?tommsmwgi%r%/ 699‘;’ 99T
human nmonocl ona t(ﬁ) MFE%W? &’é’nPB Ea“tﬂ’iofl!fl’l'eii‘?édb}'
toxin B. oThe |cimeﬁD86$E &Horséfaﬁ)umg(ﬂmnbﬁasmo -12); @eBHNGEQ.ID NOs:13-15).
The variable light chain region can include three CDRs that are at least 80%, 85%, 90%,

%f 9725
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bi ndi ng of the anfibody to the exotodn. The invention al so
features nmethods for nmaking a human nonocl onal anti body or antigen
bi ndi ng portion thereof by providing a nucleic acid encoding a human
nonocl onal anti body or antigen binding portion thereof that

speci fi cal | wohpgadsisizo an 20exotoxin of C. difficde, angpéssstiRg
the nucleic acid in a host cell. In yet another aspect, the invention

features a hybridoma or transfectoma including a nucleic acid
encodi ng antlgen bi ndi ng portions or_ varj abl e regions)

of the anti bo8y%pddere eEmprp idephiabt %ﬁgRPBiimabk lightehain region of thernijlady

anot her aspecprodided by cloaasD® (FEEH! NO&36-a8) YBI | (SEQEDANOL: 1BEIS &GIEIIEEQ
25i ncl udi ng ayh %@S@z@_ ?m d encodi ng anti gen binding portions (e.g

CDR. s, or variable regions) of the antibody produced by clone
124-152, BA1l, or em OdIm?PfSaaaﬁ‘iﬁblﬁhea ceion ofdhe amibedisses a

met hod f or naknumnmnﬂmgpoﬂiomhérhﬁhn@ms DRy thantd idadyal thaCDR of a

P osgen ¢ ﬁoﬁ R HefRafh G by Do died o e SBR[ o 700),
S0neavy. chal nIBFHABQURNGRI0- L heradi (SHQHD Nl v e o yeble it b
corrp?5| tio 3 t i‘@ionldfd:{eladﬁﬁodieber SXigérHihding Wiﬁélﬁltﬁbréo&‘mchﬂé’d tHre% €DRs that are
i nacti va ener,a

hybr i domts'llgJ fr %dﬁ%ﬂﬂtﬁ‘%je‘!o}]%? nogwa?éﬁlg?ﬁ% g@? &g}cﬁn -8 boo ga,%ce{iﬁgf:lone
produces an afP NQ@ 1§1:1§13 1Bl LE@EQMNQeo-Lh BQcmlNQs 22-24),
Tr eat ment  of b.gwa nmabletll’ghh&lﬁﬁﬂegim&ﬂv@ﬂﬂile Reavy Hﬁﬂi r@ﬁo@&ff 1Ré StibENEI Al

35advant ages. un%ﬁ%%ﬁmmtlﬁ& L bods e are ekhg%%ﬁaf:ﬁggigl esqsvgnable

i rnmmogenl C I n an non uman an

rapi d; toxin benychainiegion of i %@P@éﬂoﬁébﬂdaseiwsﬁﬁlmy SEQBhes
ts. tes( o; 15 af eNO:4) N BII{SEQIBXNG:T, SB%}IIUEUSQQ&%TQQSEQ%B@??S GRESINO L

oxi n(s uman a 0 e..Si u ns
nore efficientl y [![I&Il pﬁgﬁéﬁ%@%%ﬁ%&eﬁ% %’%@6@‘7’6%%37%&%#%@
anti bodi es. Foeuttabigetpria B i migro; inbikit bindingiof toxind® fofmamhidian Gellsdanidfor ci | e,
and is unli kehguuﬁ:@zgibﬁﬁmﬁ viser mal gut flora, unlike traditional

anti biotic therapi £l f eat res.adadv nt age he _i nventi on
will be apparent f]r%%Pn %df%ﬂ? htffré}{ Pf%%g%fba@?ﬁ?%?q s BEFRT £ 1 o
the clai #%. Bﬁne@tﬁc@b@mdtptanmtooem tqminal pagion of toxin Bi(ggy betweensmino
tablg g' Etl NG adidkel 792865 G¥ebrin B)?Cm!ﬁ&(iﬁﬁnh lcﬁfar idlﬂiﬁo&{ésl or e}{bmﬁﬁgwﬁms
encoded by uenc ach ¢l one owerca.

represent am regggﬁbspfﬂﬁ%ﬁ’@d %fh%’ﬂ* @WW
O one 308, wh2@h308xpR0=4e4005509n30§ef90) 6&9#&00;:70@@90\900&@0&;%00 -1R280y1200-
expr essed thelmoomoh-mm1@@0-@500(11@@%@@%@0-1700 180011966, @96’9“2605%1%0-220({/
representati ondﬁg 53? %gl no.aci d an uclei c aci d_sequences 0 L
chain ex% es s SFRY 2P HIOBRE, orpfg miE 0L et nt genes are
listed above the dnicateimenbbdimaistieantitndizs brkntigenimiiegsportidne tHERGE ar e
overlined. 15 gilﬁ[v‘_-,ﬁl dt%tékn{E

nucl ei ¢ aci d ?g ya% % cg’ %@%ﬁﬁés@i@?é‘%ﬁu’ﬂ%ﬁ% %gbgﬁaﬂafhe
V- segnent , ’em?tla‘%‘ Uy AT %‘31%@“ ?Eg ¥ Rmdgioiiewn
acid and nuclBlvuﬂmiimiofslaqmlmmb@tltrhéomaksathmmrmmmfl\d less thanfabguiir e
3fA It rs] avE@pL ewﬁﬁfl\@ﬂrfééstﬁiﬁ%ﬁmlﬂﬁ 11@1*"110& %\&h hlgrgt%?do &Uﬁgcest
0 e chain..e cl one n a men
genes are |i s?‘rg’(? ég @ﬁ’@ Ifﬁ'édlﬁgﬁ%”a frgoty W‘ﬁl’?&ﬁ’% pef
The CDRs are lssethir about 50 x 107 Wiegs.lﬂimﬂﬁui%):al{}lgmmemabmm&ﬁ 10fa,
am no acid anzésm&i@oﬁtmmwwt&yﬁ&qﬁﬁl&&ﬁﬂ@mﬂw chai n expr essed by
clone 111. The V- ment nd are,listed
above the anino adP kot o H’GE et%ggﬁeg ol &?fg’é’a’fg Pogfjogs thereof
overline® Fi @olude &pariabledierwyshys eagiontinaduting antdrencparichequencathatrislat least

nucl ei ¢ aci d $@®4E39s; 96%05%, 9892604, &E&ﬁ}r&d@ﬁﬁém%%’%%ﬁléh%%aﬁ%ﬁg%l

(referred to hers 8Iacr}d Esiésqug%c% %,f th:ééntl%ﬂ yproguce& 1153% cl%£§ 12%51(?8 (zl entﬂ?g a;tmnc hao gc(la(ii oly

sequence shown in SEQ ID NO:54), 2A11, or 1G10.
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‘Sprotection fromlethal challenge with toxin Aby anti-toxinA

nonocl onal antibodies. Figure 10 is a graph depicting the results of
nouse heal |oop fluid accunul ati on assays to neasure efficacy of
anti-toxin antibody neutralization.in vivo. Figure 114 is a schematic
di agram of t NeQ200@RI428e of adm nistration of various ag@arEsies/0372s
hansters in a hanster rel apse nodel. Figure 1113 is a graph
depicting the results of the assays as the percentage of hansters

surviving clin Ln treatment, follaqwed by C. .di.ffielle challenge.
Flgure 13 s  BHP bR teaStnoRleS oranafniidig bl senSrugiicy
the percent age ‘@fidtlehghtehain sagronicompiising dnmwehinnasidseqwenen tretris atflesi 8%e 85%,
by C. deci L\II?I cplﬁioxt,@sg,lggs%,l W{, er%&elifgnacagfo?aq%ifaahs@éﬁ B&ué ﬁ?iéh?aﬁjngfacid
assays in which in vi n al izatj.on,o .n A and toxin B was
meastred |7t he BeRs e amodyhrodised Rytions 124 o 4P e Ao agicispagepos
goat s i muni zedshewe b SEQ BD HOB38),'"223300r ¥@lfler s t o sanpl es in which sera
from goat #330 wer e 1 8staBfembolBntat: b 2T Bl '
from goat #331 wer h% sted.mb0 wgﬁgﬁ&fgﬁ% a sc%lginﬂagtp\'eﬁiog%]tg%?&%a%‘
the t1mel i ne of SSBHRYFELE PeRAPlsheny chaif feaion medhedoy sgquiengpt fast
hamst er r el apsel0¥a8&Ys, SPOR5G 98% 19 %, o1 mompridentical épa edriablg htdvy chais region
of hanst er g el apfRo AIPHYReRS oflﬂ@atﬁi%dﬁﬁ‘ﬂi‘&?ﬂé‘d@clmilﬁrjé (12X el Ml Rhcid
clindaraycin treatnent foll LTI el chal | enge, npt er.s
were treated w?ﬂ“@%ﬁ?ﬁ%%mlﬁg(ﬁ%ﬁ@é’% Hﬁ‘éﬁ’c}egmn
Zgg ilselr: a fr Omlgzdummg?: é%‘é{ssqugnpzm is 3Bast iﬂ%l, SSJ%, g@,%,r%%, 985 p4 tor

- Firgure 16mke i®nfiéd 1t i1 eindh§ 341d Sultce bolFprafieed by
coseys o3 e BELTTTIETNS totbioeint i b o SR rgoe
antisera ftiom goat #38drious embodirkents, the adfiboidies ar aptiggtbinkting mtrfiony tHeleef
resul ts of hamsd,esindal 8% ﬁ?%\ﬂ?elﬁ&otvggp %{tﬁ%ﬁ‘fgﬁgﬁc 8 %Tﬁ%od
surviving clindanyci p treat t [lo g . dITTI ﬂne al I'ende. .
Hansters were i%?%lwetﬁﬁ‘gs%éﬂ@ﬁ ) X‘idg?FicﬁmBetB%qré}“%mmm with
cl i ndanmyci n 30t ansatibeiytproddesistyaioe We4-£52, 248, ed1@1G.h vanconyci n,

vancomnyci n and 3D8, x0{ f6GeENSInIR S Ak R Bhtbodi ' . O '
graph depicti n%bt he resS tsbéé? }l"llamrs eor r{erﬁgap%bgdlggg%aféﬁb%;gt ortion?

per cent age?of HBSPLFN Higiude PRe o mogs complemFRiaE determisine fagions GPRe) e amgypt
C. dijficile chiaist 80%eR5%:190%; 25%, on09%, irmonsidamtidaMb & CDR GfRgmEbGdyof

Schemat 6 o agran st Ny Bash () T7De: 2,06, o SO, Gl ey,

to hansters in a C. “dy3ppledieht chaip geetonof e apihpdicsgtiatigen Wnding posticns thesepf
aln_t i Zer a from graainc#ﬁ/Bi:ne G1@héra dariplérménearisy deterintried 13giohs (QDRR) that are at least

cl i ndanyci N 4

gr aph depi %:bti n\égat/ﬁgggééﬁ'l%’f%%gg %ég&%ﬁ%g%@% ter1 g]s)%{ac;;?% asg?qﬁgphﬁm%dby
per cent age of k%??&tl@ﬁﬁs%ﬁﬁﬂﬂmNQS=&3r%9f@)s2éégiQfel(i:lﬁﬂﬂ e. ,
Fi guL e2lis a grapmmbnmbmchmmufmaaﬁﬁbodiesepaknﬁlgéhadiﬁaﬁmnmays
as the percent %eﬁf cr ¢ t :
decile. Figur eatg s aﬁ@@?é’éﬁ% %rlﬁ gﬁ%ﬂfe{%% I’r][(l)”"él%l gnggﬁ}eﬁ_%i)gh%?e at
C. difficile tds3h80b, Vgg% 9536:i08 9%y o Broessidpntisel to o CHR 9fitke afiboly aci d
sequence ofo C dirbduced byeclomexi2q-182 (SHQID KO242] 64, ar 52341 10@0iGI0] 448 atvi@ible

results of pri %yc%%lgﬁggm%ﬁ%%ﬁgﬁﬁ ahtlen Bﬁh&lﬁ%&)ﬁ%ﬁﬁ@gmm Exﬁg% one

surviving direct a Wé’(ge'“ . b 'S, a. gr
depi cting the r¥re SDEs thef argat ast$h B8 g8 %54y §9%sonmprae lepticelip aGOR
of hanst ers surofiawesighblellight chainFegiba of thbadtibvedgoduced by clbhei24€ 52 (BHGITR

graph depi cti ngN@)Q%Sr’ﬁ)SUHﬁ 2f11p41Epy chal l enge assays as the
percentage of hansters surviving ,dli rect Cdiificile challenge.

Figure 27 3% a grapt ¥aishlebrayy chain ragion opthe gaitbadies pranfgencinding Rertiong
neutral i zation théredfwan mcl%daﬁx_tleetGDRﬂthatmle@ 36%[ £3%5,190%, DY 0T O B\Gr@ncdE
monocl onal  ant i 8464850 b OO s VaffabteRhvP@ah LY & tﬂ@gtlbécﬁ)’ o9& 8% one

124-152 (SEQ ID NOs: 62, 64, or 66), 2A11, or 1G10.
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T G

- WD 2006/ 121422PCT1US2005/ 003725 Definitions The term"toxin A"

refers to the toxin A protein encoded by C. difficile. The am no acid
sequence of C. difficile toxin A (SEQ ID NGO 41) is provided in
GenBank(r) under accession nunber A37052, version G 98593 (see al so
Figure 22). wolmwd/ni4? refers to the toxin B protein eneCUBRRMSN0IT2S
difficile. The am no acid sequence of C. * difficile toxin B (SF,QID
NGO 42) is provided in GenBank(r) under accession nunber 870172,

version G 74760 (see ,als 3 Prot.ei n

i nter changeabII9 ?‘%\ﬁ?eb T"g‘p F'&"gle%lgh“’ham“ﬂ?f“’féh‘i “g‘."ﬁ&squiaﬁti‘ﬂe%
anti body" is alm@mgpdﬂm!rythemfmclmﬁm €DR that {reatjesst HIAESY, B0%H5%,
protein or ot @:Q%pﬁam&%ca &@Qeﬁg%fwﬁﬁbledfgm GhinSeRGFSBhd Mtibddy

"anti-toxin ant ter ts W £ OXI’'n
produced By CP “F?‘?/qu@qu"‘g%( Qs 58 ’BB)AI 20F K40 - t oxi n

protein antibody nﬁwotherredabbdlmntsabwammphghtg:hmnacgmﬁ‘drermhbaﬂmbrmhgm
15l i near epit %mﬂoﬁ&s%%?%ﬁﬁ& &k of ,ﬁﬁr clCiRs d.lﬁg.&tam Eﬁéb% ﬁﬁtgﬁ%
A "human anti b an antl as cohstant_
regi ons deri ve%%%?# P‘Fﬁc %a?ﬁ%ﬂf %’51?11?5% %@E}h’@ﬁ’@%g thy prgibody
human ant i bod|;Eedlmwebyqlmdznléﬁﬁ(SEQByNDmﬁsmoammmpmﬂGlesanduemm
encoded biy hurRAATRNLES: HAHLARBL %5%%? B8 55of: Herco it el AR

i ntroduce dom or  site- mut SIs.n . Vvitro_or
somatic nutat |‘§)ﬁﬁl'?‘ﬁﬂ ieas 0%, ggﬁ f’|95%0%91’? ‘aH’E’inBWdS]Fn“BﬁJ t%@%@ﬁa
bi ndi ng port i onritbiehes§ charmregioe ofitharantitedepreducal byeons 124:15(2@&&(@ n}aNoeﬂ

\(;\1 |t1t]| 2| lsgco(r;(rj e?'gs?toéﬁér@‘ﬁum ﬁ?fo G%Qvgﬁb%]%ssom atéggj'%ﬁsease
e.g., diarrhedhatam atisg 89 %’o% 9r9a’1’= Ip%: 9199 onmpre ddenticad 3 CIBR o %)Wﬁé
C. dECI k- ‘ESSOdl@t dﬂmﬂﬁgﬁbﬁ&ﬂh&m{tﬁo@prodﬂ@&ﬂﬁ%ﬁﬂZ@ﬂﬁﬁ(mm WO5:168, 70, or

antibiotics, r‘».% l@i?el’l enced C. dfficile- associated di sease
and at risk for rel aps t he_di sease)., The treatnment can be to

cure, heal, allevi & &l othariembedimgnts dhe varighiebravy chnit fesion pbthe priibpdisy &

i nprove, or af:fn&gﬁnmﬂt&lgmmm&hﬂuﬂ&m GBRsmaaﬁss‘ﬂéhﬁﬁaEﬂd aWiKotde
T o "SRR e e A e AT AL LT
a CDAD, of® a "#nb4 Qf)é@t?%]ah» 2 @ﬂs@@tﬁw liesmaﬁf Beeuibodies ort he
:gtni l;log%/r ;th?g ansigefHimiiig poetiony eFeos inolytey tEéeGDRbtlﬁiﬁedi@ﬁl@:altoaCDRofa

t her apeuti cal I %I?h@#?b%ﬁ%eﬁgb&{%?ﬁ%ﬁ&ﬁx%&%@%h F&aﬁn‘;ﬁggﬁ‘??@@ﬁem
may vary accor@h il OF 5 HetlopBlGlf g o veridble dekichaia resica g vaiRblo e,
anf[j \Q/e:j ght oI dhhmregiﬁhoﬁﬂﬁk@hbowaﬁfg‘eﬂBmﬁngnm&ebhﬁegféﬁﬁdgﬂd?év&zable
anti pbo rti nai .

ther apeut +cal %Mh?m%éﬁ bl L%y HERRZSE of e i ool B igse
det ri ment al 3 (FHQ I NOs72, Oy 6O 244 PHISEY. portion is out wei ghed
by the therapeuti caghbyntibesies breintenthifdanst moﬁﬁlmeﬁbfdah%}éﬁﬂf-leﬁgih&ﬂﬂab&%dy

to inhibit a {@g%[ﬁ@gfeﬁmrﬁgmg/ 1214 g%é%fq /F?Eg%?zq%k@%anet erI i

can be eval ua I'n an ani qete ’syste
humans. For exégtynecntipqdicsgingle- @%ﬁmﬁmbndletﬁmrl b@xmn@mt’ﬁhbemb@@s prraptigent

m ce fromd et Hahdingwrlicns Gt bdh Kxthed ifchulle @g hRmeckiti gl déceptabib EdrS@aMd/bN
humans. Clher . QH{B' nodel s predictive of befficaecy are described
e

herei n, such as intestinal I|igation nodel described in the

Exanpl es. Al t er nat iy @ripus empodimenis eempesigipusinclading tho aytibedienpnantiesy
Corrpozi Iti on cabindigy Sivedus deasdt by ¥ aNGtHir hgmbdisol dxdeweg)fthéf@nfampsal | ugd
t o nodul at e, s‘,rigps gmgé kille
practitioner. vitro dl@égﬁ#ﬁé#hudﬂmﬁxn%&ng assayegé(é i’hﬂ Eﬁ SA,
and neutr# i zatfl? -assays. 10An anount of an anti-toxin anti body
effective to pr evemﬁyaaﬁbmraetw,the&nvanmfmw edifism libctudiiet @Fhd Ve

amount, * of t rﬁ?olﬁ@& ﬁﬁ?ﬂ&dnﬁcﬁ&l%@o tortarﬁ gen bm o%dnvtﬁéreo'f%:apsp%hggaﬂy-
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15nyriad i mmunogl obulin variabl e regi on genes. Full-length
i mmunogl obulin "light chains" (about 25 KD and 214 am no acids) are
encoded by a variable region gene at the NH2-term nus (about 110

am no aci ds) yagedizkappra or | anbda constant region gene 10
COOH-term nus. Full-length inmunogl obulin "heavy chai nsré'%[g%%u{ 0'?65 KD

and 446 am no acids), are simlarly encoded by a variable region gene
(about 116 am no 20aci ds) and one of the other aforenentioned

const ant regl orbinylseay exstoyin ofga diffcilemd dls)iapglyalvoaitanBRdy amutigeralindisg .
The term "i MURREHARLEredT that ﬂfelzﬁ@ﬁﬁrbﬁﬂs JudEFBakaREC aﬁﬂﬁy' ng: CDRs

froma human or non-human s urce rarre

gl obulin can be hundhonaHHg Wﬂn@‘@f °ré“q¥ﬁli‘plﬁ@mgp°m°n
framewor k ®odi fthﬂdaﬂspeecfmﬂyebmds 'taltft dﬁ&mﬁe taixinyAj andmrmlyslondranﬂocdyntmgem
flrggf\;ll\g:ak rgf grs to the an b%‘g cl ass s 1o C. diffe %hlﬁgﬁg% ng b%dlment’the
encoded by hea\}‘)‘/ml?'ﬁgloﬂmé%‘f‘i‘i?'ﬁﬁf"y)? Gpidgen g%‘?%p"m%n)(heﬁ?ésﬁe V&’FP( ds tely
bi ndi ng porti ordiffiolle Mnanwdﬁhdpolymnatmtﬁ)bdydiantgehbdlﬁqg(pbttiomﬂ;efeoﬁr
"portion”), as Emaﬁ%ﬁu@mé%ﬁzwﬂng iy sﬂq%dlgécaﬁ&cﬁia%ﬁ @&@t

speC|f|caIIy bi hids, t o, 30a t oxi I Cl , toxin
e.g., a moiecul9ssqrbedBTeH one or rmore i mmunogl obulin chains is not
full | ength, but whicimotipeaspbitctht inyertion fiatures isldiabtivman moasqimBantibodies

porti onPof an & aﬁ%%ﬁmﬁ%?l Pl V;i ol tht hElB g}%"ﬁd SRt B apridian
fragment consi )e’E’éeTe m@hoda%d(amp ue%h?anx ChEPr Vayiabje region

F(aW 2 fragnentthatds ﬂlt‘- p@den bf éﬂc‘agvmllﬂoncmhnnmsi\?m 3-38\wene3 adcidy (B)rm:gmmnght
1 nked by B O SHihvaGN 1l08 0l is Wiy 9&? @v&gﬁ I@a*hhﬁm@vﬁ eld SRUE]
| ns

consisting O t %tp on5| s
of the VLC and ﬁgns&jspng ¥ b Vil aﬁ?lF

fragment (V\ardbéuchlgpomdﬂathmfmmwzbﬁfeaﬂzﬂﬁ%scnmlxetbm:ons|sts of a

"VIIC domain; and (Y4 gliahe of
2006/ 1214221' CT/ US200 [003%5 CO”%]venu nfegr ﬁsm&é%d&u%aﬁfﬂﬁamhnﬂ i poctes

(CDR) having sfFfFRseR fndme paeioes ﬁ'%‘efﬁ‘bf RSl Fficélb}{ bind 19;ap grotpxiy 019 Claﬁndmm
anti gen biaodi ngiifficild ((buifedilen whereinald atibelidsofa) indlnd@ahéagy chali Mhlﬁllregon
Portion of a hohbis &0 ﬁ“"ﬁ? ortifed il Pl V18- Bl Bt el
the Fv fragnentcgal“\?’ll@" gipgcthatig th eﬁ’é"q%&q{éﬂ er’lY%‘i fopn p b Vis 447 gene. The

net hods, by a smtibdiidsior aﬂﬂgﬁkmndhbﬁém&mahéreﬁ‘alsbem iheludbotioR fRtudds described
singl e protei ”h%ﬂ?d” in which the VLC and VHC regions pair to form
nmonoval ent nol ecul es (known as single chain FvggscFv) see e.g., Bird

et al. (19%88) Sci endbdansiisr aspectAhginventign featpres dsolated polypeptdiesthatieiude an

Nat | . Acad. Setanh@% Potnine daselene ) anuswwprsmed@mﬁﬂﬁmé-aaﬁﬁsﬂmsﬁs oPSIE

al so encorrpassg %ye t&ﬂb?en%%%amh? gb portion" of an -
ant |

anti body. Thes portions are o t’al né Si ngpcopventl_onal
t echni ques known t ot e, theinyentipm foptyees dgolated pelypentideptbettinalrds aar e

screened for utantigdnbinding goetichaoTen RO producad By hybtiacha abkd 12adiseA1The
term” ”D”%pec'ﬁdl%éem Pe?;@&toﬂe‘?%ﬂsﬁflﬁz?l??% 1*9%9!“{(5&%‘ di spl ays a

singl e 15binding s IClt f'or a par ‘ar target,
e.g., epitope. Thi s Inp gnofher Weﬁdb%mam%#@w%miat@mmdaw agjjbodies or

"monocl onal  a ]Eltanbg&iwmimgmﬁdns @ereof thind sp&uﬁﬁ]l%zlsmd e @bﬁxﬁlfbff er dx?%zléll
preparation o : ar
conposi tion. Tﬁ%&twﬁgm r%%lg%% g cﬁ&}#&%hgﬂ,c\%ﬁgk E&e‘ﬁsﬁ% %r S
to antibodi es tH%P fibodics gr angigesy bindingportions Hhegsgd a@mﬁ@éﬂh@n@ﬁ,by
r econbi nards rreamm,au)mmbocﬂs o attigen tinding ﬁ&ﬁbﬂ&ﬁ@ébﬂls‘hﬂﬁmaodlmlmig%ﬁ

expressi on vect @pﬁ es isol ated
froma reconbi rlljgl{ndtJﬁgr conbl naf‘egﬂ;%t&cl@dt %gﬁl‘fegtﬁl'eglﬂ%s%%éd% %mbodl es

isolated froman animal (e g., a nmouse) that is transgenic for human
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15honol ogy between two am no acid sequences is determ ned using the
Needl eman and Winsch, J. M. Biol. 48:444-453, 1970, algorithm which
has been incorporated into the GAP programin the GCG software

package, usi Rgh foedlz@Hgum 62 scoring matrix with a gap pepsidosiosris
a gap extend penalty of 4, and a franmeshift gap penalty;of 5. As used

herein, the term "hybridi zes under | ow stringency, nedium stringency,
20hi gh stringency, or very high stringency conditions" describes
condi tions for hybr ibuaooditer espeetitiic ixsitiondeatrBes cdmpesitidne inchelinpofa)rimigplated

hybri di zati on rﬁﬁﬁhm&cmmaﬁﬁoﬁymmgéﬁb%&ﬂé%}uoﬁ&n&&@% e&ﬁcai binds to
Mol ecul ar Bi ol o %n W | gg & Sons1 %ﬁ) mh
i's |ncorporate oxp 4 aRd éﬁ‘b’é°a%h‘é‘8‘ﬁ’sm%ﬁ? é@ﬂﬂ%@i‘ﬁ?

are descri sed |pvrmdnailerecﬂ’ﬁmtmﬁcali}cbmdstt@é‘rdﬁhdetbmﬁed Specific

hybri di zation condi %%&her%b&{ﬁé{ﬁenﬁoﬁf& &l@x@é@n@femfﬂdk p@ﬁlmng)a | ow

stringency hybridization,con 1ons: 6X sodi o) s
ol rate (5s) HOEDRATCHEES PGPt Bt 116 Stk o Sf‘}ﬁ%é/oz%?ssemore
.0.1% SDS at | edatiticaltto SBQ IDINGs:1, 2nHhey Ston bpe. of whengin the sihelsic acid sdaaence is at

increased to 5519asf:?5%,| 89, %5%, S/?rbg{/o, g%%dértrﬂo%&%uc@to 31?1‘31@51'58' 5'9930.’)5

hybri di zat| on C >éf S, g

nore washe¥ ﬁnﬂr S%%e “'EYB’;‘L‘E e B‘Tﬁ’ﬁ’fe@%“’%‘i"'@tﬂm ‘?-Hffb'é’ﬁtﬂﬁ a°1d
hybri di zat i on o&mm&ﬂg oprdypeptideSBEastt75%h B, 85%C00% 0396\ 80, tymers fettical to
nore washes in g ﬁ)ﬁ%l 9. 313{05'59156%t gf, ﬁmﬂmé’ %B%&Qe ﬁ%&l&&g?ﬂa&y

AR o T PR I AN B e
under st ood t hatastwedl aahost beildj eg,lmnt&nahwns;ag EJ cmfilcalgs, pohidingaswtikie aad f
35descri begs hergfyifBypdiaiep \dabt OB, sGANSH y@%'%‘%@ % ﬁr’h@?ﬁﬁ{?&on

Sipepr@ad
am no acid subs i ch not _have &°s
t he pol ypept i deééélmt‘%ﬁﬂs 2, ﬁ{eﬁg e Whteusth ?)5 ql%iﬁch?eq%@ﬁ%tsla'fleﬁ'bﬁﬁ
wi |1 be tol er at8%, 85%c90%,#504, 98%t oranire identicyl talSEEID Mes13, ad, 40| 34, 86jioe 31,

ties, h bed
Ry T
247: 1306- 1310, SEgusnce encodinga polypeptidethaiis #deagt I, 800 85% QP%o?ﬁ%ﬁ%@fe
in which am animareadsntical RSEQD NerﬂpB@,Ge,Cbr\&) tibr example] wkréle te niiat i

having a simil 0 NGgo i )
Si \r/nl I gr s?:je c?\%ﬂnsgﬁsg{l 75;’??2 IS% %?lﬁéega’?‘t %Pﬁesgg'\‘c Elﬁégﬁgm
i ncl ude anmi no athd& 3% ¥ ﬁlb%‘i" @V%flt’ﬂé a@ﬁ@%@@@ﬂm W?%‘Pfﬁémh’éiﬂglﬂmlﬂéc acid
hi stidine), aciaicaling dholygioptidesat (castF5%, 8690,8B5%, 80%959%%, 99V b6 idticd) to

Uhonarded POl 2 ASneNa4) 36 o8, Sheo, AP RRLAMAS i Hoithil 16 SEEIAT

threonine, tyro ec

al anine, v i neleaSF ﬁ/@l%@ﬁ’ 3?%0%%/&09@@99%{%%%‘1%%95 Q N@S 5 57 59, or
met hi oni ne, trygl Ab fiventidnedsa-phvides hew caistog. Maateiid ckils, 8g., E. coli cells, that

10t hr eoni ne, %&11}%”%%%}} Y @93%%%@%‘@ o Rast 18045094, 5%, 50%,

tyr05|ne, phen

'non- essent i al "O3nPRG> FIPFe F‘E’é\?‘%@ SBQ 1D NOE:i 5415, 6har 66.for ewplvdewmin
fromthe wild- tm@mmcqmmu@i:e B aplebsy PSI] 8098 35%190%, BSYRA 0P\ 6H intbike identical

agent, e.g,, an bstantially altering a biol ogical
activity, V\/ner eggﬁdn s swgf’};?ytoa%ijno acid residue 15results in such

a change. . Unl edde 8?%&?%0%31%% gykaryotig cells, egh pirackaells mamsenliomedlls.i ¢
terns used heredm, (blan@ehhﬂst&mmyl@ﬁ@b edls A4S CR T RAMyelbmd egst ood by one

of ordinary skill gumat 1 ?%Fés *ﬂﬁoﬁ?éa&:és'ﬁt?ﬂ#ﬂua{ﬁggﬁlst%%%ghumm

Al t hough et hods an
descri bed her eiBOROSIIH é“@é"éb] of %P“B%blﬂ%%t’?f%@ ihpreefahbat sprgifispily hirds to an

present i nssent i omioxinuii sl dgidie ¢S @ﬁﬁll@)t&tge;rahahtﬂ)oaj’r Gradlﬁgﬁf Buhﬁfg
bel ow. Al publ iy d‘ﬂ%éof dBAHEN nARR! Tfdld ¢ %t:]gﬁgfu e?grﬁ?gr ysg m[;ﬁ%\iepﬁng

ref erences mentlone ar e 1 ncorpor ated by re
entirety. In cﬁé""@?ﬂg&ﬁfﬁ?@@ﬂn@ ghed diseaseent speci fication, including
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‘mutants containing deletions or point nutations in the toxin active
site can be nade. Reconbi nant fragnents of the toxins can be used as
i nmunogens. Anot her approach is to inactivate the toxin by treatnent
wi t h UDP-di al dehyde (Genth et al, Int: and Inmun., 68(3):1094-110I,
2000) . Thi s wetked2peeserves the native structure of theCTE82003/008025
25readily than other treatnments, and thus can elicit antibodies nore
reactive to the native toxin. This nethod is also described in
Exanpl e 1, bel ow Antic-toxin gntihodies that bind and neutralize
toxin A can inter ath%d“fﬁ_ efﬂc%'agﬁp? 8‘3@??69“%?%&? &gm{% QHSPe,
an anti-toxin Ahaenfithedepecifioalybindd ag exobqyin ofyd difficilen Inenetegrboilinzht, the hirom
of toxin A (e. Gnonobl6baRREhoaRbtAG isdidg poRtbh tRdredredeiticAlly bifds 18 CHificil
30t er m nal regitoornog:ﬁ?. t??b entg%m' nB, gci ds.ttl?SeSg-@gé(flg ny }tﬁoS;?t?Cdl .ae
I'n one exafpl e, "M Pfl‘)eoe&’sw\f‘iﬁg’fl’ eRqYclone apRhedy 9f snyad Bmding poxtion (geof
to an epitope whedficallphindetods difécile$8® B2710 of toxin A _

of toxin'B e g ereripBhihORy Rt RAERIIIIRIRPTE) in Rty
one exanpl e, aﬂn@ﬁﬁﬁ%&w °W§E‘%@B‘Eﬁ@g§;§#ﬂs We@ldgé?iﬁf@@n ?‘oﬁdﬁ"hmdf%idn
to an epitope Wiumah moaedloml antibetly that BpeciiBeily bifdstto X #iffidile towid B.

2006/ 121428PCT/ US20q3 0315 58 Rt ndhodl oty BACH in & subj
Antibodies in H I\/Ath_ Cﬁ Monacl Onall%&ﬁig I es H%gtﬁl %;édr}o L?CI_% S%Phe?taby
manner not posfﬁ'ﬁ‘f"’éﬁ A °B‘5IS{}1E‘F°6?&]IS°5 Va7 Teanocleppl gpihody pr apfigenchinding
vary from ani ngortion theméofthat spetifcably binds ol eaotakin 5p Cloaidatn diffsilelt difidle)
a unif ?r m anti lgﬁrm fxn&ﬁfeﬂgéchﬁ?é foXuhitYHe! BificiM Wistase, ég.?é?c{ﬁcﬁél-ﬁle&i%a ik,
gener at e nonocl opal .anti es,. . IoTuni_zat i on” protocol s,

t echni ques for al"l@ﬂ?%“t'?sﬁ‘bmg%lcfoﬁ% ﬁg!ﬁtfg}lu %ﬁ@?“d‘gﬂﬂnmﬂﬁﬁ‘guﬁwcl or
reagents fior prdiithed, ogrdinphs ofdd dificiameedintdd didemswithe Mtibodyt exreatigen binding
anti bodi es can JagicRHedits esh HadRIN R . ' %{fﬁ' ' i ng
conventi onal m)pgglc_onal aﬂltéﬁ'*bog% %tﬁ%%d%%&%ﬁgﬂ%. , t ugé@%%%lard
somatic cell téﬁ%’ﬂpﬁ?“flé't O30 PREFNI que of Kohler and M Istein,

Nat ure, 256: 495, 1%HESantiBedy gentigeabindingljartiontherdaf cartd allmivdsterd alone or in
Anti bodies: A : VS ' rgi%l i ]

Col d Spri ng Haﬁ%rgi}ﬁﬁ&{‘y{w%@me ﬁﬁ% E%E%Egt’ e gﬁ@%ﬂ%ﬁ:ﬁ:ﬁ:ﬂ?t&éc %t%ﬁ@s
are known, it (o%23figen pinding pprtioy herenf; i Ans emple: e ARtivody o 5E gpnchinding
rat her than nurportendheréd spticisallyhindseal, diffietintogink, and the sdxofdhifien

15humans nount } t 'Dm%i i . ,

speci es. The irﬁ’#uﬁﬁbl%%gﬁl %ggaﬁ%ﬁ%r%@aﬂntl ,55%%‘&%%’%&&%& r?de

anti - nouse ant i'9¥ 'EB‘F“EI%P@KW@E@W%@%H&BW?DRW@FQ g VERPERPIMRES . |

45, 879-885, 13@fpnidanblé. SThe sevondlagehionan bl polydonsb ganmaS globalsi (660 B&San N

humans an%,&res;gmtuﬁlai_' 'Huﬁ:E?)i.d cl earance of the nmurine antibodies from
ual ' s ci r%

o

an i ndivi dua ati’on. The irmune response in humans has been
shown to be 20 agai fistP3ufupr eppodimentcas aatibady of aiigenbinding portienythersel inf
muri ne i Mmunogladinitistered whink inchresaoladisisie ligh chdhortcpa aed £vaabRhedvichain
adm ni stration 1 ' ' j ' . . anl.mal
and humen pol y & aua ERRdL thggﬁfg@@“ e %ﬁﬁaﬁébg%%&%?%ﬁ@ i
whi ch to gener ép@ﬁ&&sm‘“?ﬁé clopp aP8 Gieninshuings vazable kght phainserion sesyense
t hat expresses ideativad to SBQ D HOobutld avagshieheav tiabi repibasequéee QML

i munogl obul i n geRss. Such transgenic nmice, e.g., Wl uMAbTnt' mice,
contai n human i munggl ohul in gene miniloci that encode unrearranged
human heavy (p and B 2nQHr sy t, S antibpdiaT salges binding perign diseest is
toget her with tadmiydstered imebmbinative, withedn antieelyiov aftiges bisdieg pergenbesofwiachd
lc chain | oci (g8 . 9@9% : . ( A)e o

856- 859, 1994, an%etgf Qaf‘nagiét. 5 %6‘{\% dq@%ﬁ&f ";hgﬁ‘trgé_z%kg“e“"al fo the
exhi bi t 30%r ed &8 lfe&ﬁg%‘@‘?&f&ﬁw%ﬂn%aé‘ée hesivy ghainregion af the aptibody roducedby
i mruni zat i on, tcloae l24-1 $XG e cilclding a viriableli ghivhaini region @hante idesitaige SBQ ID
undergo class 3456 Rid\ovaARtle SR bhdn RYHR A QaelfRPIAR 1) &B:54).
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i mmune response can be nonitored over the course of the inmmunization
protocol with plasma sanpl es being obtained by retroorbital bleeds.
The plasma can be screened, for exanple by ELISA or flow cytonetry,
and mice with sufficient titers of anti-toxin human i mmunogl obul i n
can be used War20bains. M ce can be boosted intravenouBCT/USM®503725
25antigen 3 days before sacrifice and renoval of the spleen. It is
expected that 2-3 fusions for each antigen nmay need to be perforned.

Several mce are ty | | n f or ch a The, nouse
spl enocytes can be ?“536% oélﬁe mﬁo‘iﬂﬂ?g’cf”\ﬁ“ %ﬁE@I@@mgﬁf’r@%B"rﬁ%Wr ‘?Fﬁedub
cel | line baseclanpdR8 {iaivdndings vrighlo light clitieregmasequenty idaplical toSBG Tar e
For exanpl g, Si gt oo Deae o an gt ‘“ﬁ‘*r?me“fm@?%?“f’%ﬁs

i muni zed M ce & ""‘%& 1 cog g‘ﬂ@ WaPH Hﬁ%ﬁ%&%ﬁ %"hm}x
nonsecreting num@cwmlééllﬁz(z@.{\ifﬂﬁdmgﬂmﬁ&&a)ghmhamﬁgi%ﬁﬁbnc@el | s
are plated at qm&%%&@ﬁ%kﬁ@‘é@é&&%ﬁi@én&?}é@@r i hdrE6 jaBleRbt q%g)q,

followed by a t cubation in selecti've ne ont al ni ng
fetal C one Ser‘ﬁr)ﬁr&? "653" 35 conditioned nedia, 5% ofigen (I GEN),
4 nmM L- gl ut am ne, lhmﬂothegispeca,rﬂlmvenhomfdhmmﬂmthopg/foamhﬁg aamibbdydPES,
0. 055 MM 2ger 'q,{ag{kceﬂo ﬁ%?

strept onyg?n %%Eéeﬁ% n%@%ﬁ?ﬂfh%‘n lﬁ lFﬁiF : #dgirarlﬁaxmﬁ Td'?i gile, by
added 24 hours IE‘F‘L‘IRHZ‘”E g""f’*ﬁﬁf?’ﬁﬁ?“ AVIRRAECNORIE FRIRPTISING adMaN e d
in mediumin mmmmmum@emammmﬂw@hem%oﬂdﬁm@ that

replaced with Ba{vaR I
scPeened by ELLﬂgAu(f‘éng? unan gﬁxi?%g]ﬁ&%lg aﬁ%fo:dg ﬁ{tﬁ!ﬁ dTP G

anti bodi es. Th&*SATPGHY RIS 95 %%mﬁ?té’“ﬁe ehgkw‘,oé
agai n, andsi f stutdtlonffegi usm@:eéamblﬂmtmeth:tdg)anﬁ naaﬂiddchmﬁmmﬂiﬁﬁmﬁlemadnng

anti bodi es, canbgh.Hie QA6 &Hﬁw ce by limting dilution. The

stabl e subcl ones ar then cué} ure In vitro to generate snmall ampunts

of antibody in tiss eE‘HT’IE“L?P sprEaiuErrethiodt for making a fyman Penocional anthody or
one enbodi nent ,antigee bimdipypetitn thaxeafby prosidihptacmgleidacid teeddiigatmman

antibodies to touhwao&leagl anmafamﬁ;&tbm@g%% ra%eréo\fma@elﬁc@g@%as g

sonetinmes 25-5 m)re ene descri
Exanpl e 12%f \REPloBA de,gnd W&)ﬂmﬁ%@??ﬂ‘b@édmﬁqeﬂ an ani mal
cont ai ning a singl ehﬁmyn@ﬁerasﬂettgﬂiémhﬂioﬂféaﬁm di:%di-lhhﬁ)ﬂ&tdzﬂh

Exanpl es 5, 6, 4 he bred
t he del eted anlnfri’rca énélrﬁ“%ﬁe%@@“ﬁ%%ﬁ%@@%’#ﬂﬂﬁ? ?%%’8@21{5
contents of whitegions) ef theatibodenrpdusedbyclonedBiSp B oBHR, 1 ef er ence
?gi mal sI are bred tokhgtredofedaigedt, m@mvmhfeaﬁnélsm@snddﬁaaﬁﬁaﬁgéclt&na Such
ani mal s have e €0 ol d set
of chr onos%nes)ﬁ&?dﬁago iﬂu%il&é]%eavgg‘ﬁ%%%ﬁg%nb% gYe i ﬁ
(described in ExgieHs) @Qmﬁomrmzﬁwgnela%ﬁh 1m@§&1Qper hapl oi d
set of chrormsorres)npﬁddmon&aemamdfdamad&tﬁddq&tm dhybEBGhd MEt
tndogenous mouSiPRRey oy %ﬁ%%ﬁ%%@%%ﬂ%??ﬁ%’ﬂgﬁ%ﬁ?. onal
| R segnents 200@%‘6%@8@&@?3@28%11@%&1M%ﬂ%ﬂ)hﬂt@dmsam s
are bred viot h rhess dlhahaﬁgenmwbmmuﬁgh&mmsgt@b eitto coRipodifieh Hl4d
segnents (Exa aj _ar.e
i o R A e i
| i ght chai n corf8¥ 3 y ag A the-fpleppeytesy adisplpdting @ ma that
anti gens ﬁnd ug:g@ﬂuf:@ranpﬂtﬁhbdgthat)@eaﬁcdﬂ yiids ibesloeral. anti bodi es I
agai nst these 25ant an_ani ma
are monospeci fio. w F%qﬁ%ga*’%h“?a@ﬁﬁﬂ %%1%%9@%15%1 WSR-S
because t ¥y cdfYaRiages oy expmpie, fleaniihodips e likely i bpdess Immynegenic froenans
they will be nuhospedidnke amibblies. cge fitkrdp9 ﬁm&oﬂﬁlﬁ@&k&ﬁoﬁ\%\&mﬁﬁﬂoﬂﬁw
because both e'lﬂé’&%ﬂc?&ﬁe&%ssﬁe?&%’%m%ﬂ%d‘ dn%c&y neOtRlzes tha dISCaSG -causing

toxin(s). Fluman antibodies localize to appropriate sites in humans more efficiently than
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*35and VS and VIMjorning, the human sequence anti bodies wl |
frequently have sone variabl e region sequences' (and |less frequently
constant regi on sequences). that are not encoded by human V, D, or J
gene segnents as found in the human transgene(s) in the germine of
the mce. Typiomeddrgis2such non-germine sequences (or |nmm_310mj003725
nucl eoti de WO 20061121422PCTMS2005/ 003725 positions) will cluster in
or near CDRs, or in regions where somatic mutations are known to

cluster. The human seque odi es that bind ta,.t n, can
Ceoul £ 11 om i oGOy BEREL D B Aot aRa: B O b SR ng
a human sequenaoaligdyrivatisins norofad gathloses wejiketradifipnad antiioti2 thepapigganma 3)
and a human Sequencetﬂe&&aauésfaﬁaauv&ﬁa%@gl esi%’ os“r;ﬂﬂslh&];p%@mﬂiﬁaw

i sot ype-swi tch n_sequence, ant | ten contaln one or nore
somati ¢ mufati d gﬂ%@?‘ng‘i‘%kgg?qc’f}m?%ﬂ%ﬁ% PEBIE- [ egi on and often in or

Wi thin about 10 residues of a CDR) as a result of affinity maturation

and selection of B cells by 10a ubsequent to
secondary (or subse uen& ant %‘kﬁﬁiﬁ“@ "tdﬁThﬁééaky’I@gg affi n|ty
G ﬁ}% sequeacesof

human sequence anti ispdeRd
1x109 1V1- 1 tyepi:oﬂadl bymRINA sequincésxivfibeablt clofie. dﬂpuerwieylemmpie‘smﬂaﬂun&ﬁﬂds

1\ 44, and { Cl ma{;ﬁ,
Anti-toxin ant i % ?séipg#ﬂﬁf gg%éw%ﬂ%rg%%e% ﬁfche}pmsew‘fm%m héht
non- 15t r ansgeni® CTESTONY i) SXPTPSARANE Erouly %é‘i‘%seqlﬁﬁl"? toxin A

Anti bodi es Human noFégpirendis mﬁmnﬁﬁumsoﬁtﬁwdrnmcpaﬁﬁ dndamblele abidRétubmves of the

toxin A incl udq,@g%lnb&

descri bed herein nt | ?‘ég&%ﬂg?ﬁs \%eﬁg%@%égéi% ﬁﬂ& %éa}%%sgld%gﬁ%
light chain r edpomaing Ff%i@a“ér%“’]ﬁcqc@éé‘i“w/ﬁ Iy @e ovealinedi cal to the
vari abl e hsavy and [Figyné 2B (sai repressgiatitrsoftlie adify aciBadnt nueleid adidl bejuemoas of the

I bind to t At
"nol ude, for ei’ﬁ%ﬁl *{P%S&S%%%ﬁ&ﬁéﬂ?;’?%%@%efméﬁ %%ﬁeﬁﬂlﬁét%%%f%%
of variabl e hedilpd abpye e aming srid %véirqualsqcemrlﬁwsnceﬁaﬁh@ L agppweriipgd.
or 3112. The CDRs ofFigrire 34 bard rafrkentatian/of tedhaiino ﬂﬂﬁ@lrﬂamcfabﬂmqubﬁfe@ofme

ornesscr 5, Lol Oiheetsy B0 T 6l A e
3D8 H CDRIZUNYGQ#PPYe theamino pridapinusieiacid sequspees. HUgFOR xarepvertigd3pg H
CDR2 Figure 3B is a representation of the amino acid and nucleic acid sequences of the-
VH chain expressed by clone 1B11. The V-segment, D-segment, and J-segment genes
are listed above the amino acid and mucleic acid sequences. The CDRs are overlined,
Figure 44 is a representation of the amino acid and nucleic acid sequences of the
25 VL chain expressed by clone:33.3H2 (referred to herein as 31H2; 33.3H2 and 3H2 are
used interchangeably herein). The V-segment and J-segment genes are listed above the
amino acid and mucleic acid sequences. The CDRs are overlined,
Figure 4B is a representation of the amino acid and nucleic acid sequences of the
VH chain expressed by clone 33.3H2. The V-segment and J-segment genes are listed
30 above the amino acid and nucleic acid sequences. The'CDRs are overlined.
Figure § is a graph depicting the results of ELISA assays, which measured
binding of anti-toxin A monoclonal antibodies to toxin A.
Figures 64-B are a set of graphs depicting results of in vitro neutralization
assays in the presence and absence of anti-toxin A monoclonal antibodies. FIG. 6A.
35 depicts results for assays performed with IMR-90 cells. FIG. 6B depicts results for
_ assays performed with T-84 cells.
Figure 7 is a schematic representation of the toxin A polypeptide, indicating
fragments that were analyzed for epitope mapping studies.
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LI INYDGSNEDYTDSVKG a 1E111 H CDR2 VI WASGNKKYYI ESVEG 11 3H2 H CDR2
VI WDGTNKYYADSMKG 14 308 H CDR3 WGWRGVI DVFDI 9 WO
2006/ 121422PCT/ US2005/ 003725 1B11. H CDR3 AMY 12 3H2 H CDR3 DPPTANY

15 T

O the variable light chain regions_f se
cl ones are shown w@%abl e 2, below 5 Table 2. Vari abl ECE@%@Q@?&%

CDR Ami no Acid Sequences C one Chain CDR Am no Acid Sequence SEQ ID
NO 3D8 L CDR1L RASQAE SSW.A 16 1511

10

16

20

25

30

Figure 84-B are schematic representations of toxin A fragments analyzed for
epitope mapping studies, '

Figure 9 is a table listing the results of in vivo assays to determine mouse
protection from lethal challenge with toxin A by anti-toxin A monoclonal antibodies.

Figure 10 is a graph depicting the results of mouse ileal loop fluid accumulation
assays to measure efficacy of anti-toxin antibody neutralization in viveo.

Figure 114 is a schematic diagram of the timeline of administration of various
agents to hamsters in a hamster relapse model.

Figure I1B is a graph depicting the results of the assays as the percentage of
hamsters surviving clindamycin treatment followed by C. difficile challenge.

Figure 12 is a graph depicting results of hamster relapse assays as the percentage
of hamsters surviving clindamycin treatment followed by C. difficile challenge.

Figure 13 is a graph depicting results of assays in which i vifro neutralization of
toxin A and toxin B was measured in the presence and absence of polyclonal antisera
from goats immunized with toxoid B. “G330” refers to samples in which sera from goat
#330 were tested. “G331” refers to samples in which sera from goat #331 were tested.

Figure 14 is a schematic diagram of the timeline of administration of various
agents to hamsters in a hamster relapse model.

Figure 15 is a graph depicting the results of hamster relapse assays as the
percentage of hamsters surviving clindamycin treatment followed by C, difficile
challenge. Hamsters were treated with vancomycin, vancomyein and 3D8, vancomyein
and antisera from goat #331, or vancomycin, 3D8, and antisera from goat #331.

Figure 16 is a graph depicting the results of hamster relapse assays as the
percentage of healthy animals after clindamycin treatment followed by C. difficile
challenge. “Goat 331” refers to antisera from goat #331.

Figure 17 is a graph depicting the results of hamster relapse assays asthe
percentage of hamsters surviving clindamycin treatment followed by C. difficile
challenge. Hamsters were immunized with a fragment of toxin B prior to clindamycin
treatment. Hamsters were treated with vancomycin, vancomycin and 3DS8, or received
no treatment,

Figure 18 is a graph depicting the results of hamster relapse assays as the
percentage of healthy animals after clindarycin treatment followed by C. difficile
challenge. Hemsters were immunized with a fragment of toxin B prior to clindamycin
treatment.

Figure 19 is a schematic diagram of the timeline of administration of various
agents to hamsters in a C. difficile direct challenge model. “331” refers to antisera from
goat #331. “Clinda” refers to treatment with clindamyecin.
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‘L CDR1 RASCI SVSSYLA 19 3H2 L CDR1 RASQGE SSW.A 22 3D8 L CDR2 AASSL(QS
17 1B11 L CDR2 DASNRAT 20 3H2 L CDR2 AASSLQS 23 3D8 L CDR3 QQANSFPWT
18 1511 L CDR3 QQRSNWSQFT 21 3H2 L CDR3 QQYKSYPVT 24 CDRs are the
portions of imunoglobulins that determ ne specificity for a
oparticul ar Wot2@an1423 n certai_n enbodi nents, CDRs corr eBERUSINIH0302S
the CDRs in tables 1 and 2 havi ng sequence variations (e.qg.,

o i oh L 25 4, TarpRek T deE e e o e
in the COR ar PeLEHaE Ofg‘?'ﬂ G%F%dﬁctcéﬂw%fgggl? B’ in an antibody
(or antigen bindi ngFigsre 2bis atgnaphdlepiptingtibg repiltn dbditeotahalighge assays as the
percentage of healthy animals after direct challenge with C. difficile.
5 Figure 22 is a representation of the amino acid sequence of C. difficile toxin A.
Figure 23 is a representation of the amino acid sequence of C. difficile toxin B.
Figure 24 is a graph depicting the results of primary challenge assays as the
percentage of hamsters surviving direct C. difficile challenge.
Figure 25 is a graph depicting the results of primary challenge assays as the
10 percentage of hamsters surviving direct C. difficile challenge.
Figure 26 is a graph depicting the results of primary challenge assays as the
percentage of hamsters surviving direct C. difficile challenge.
Figure 27 is a graph depicting results of assays in which in vitro neutralization of
. toxin A and toxin B was measured in the presence of monoclonal antibodies to toxin B
15 or goat polyclonal sera against toxin B.

Figure 28 is a representation of the amino acid and nucleic acid sequences of the
VH chain expressed by clone 124-152. The V-segment, D-segment and J-segment genes
are listed above the amino acid and nucleic acid sequences. The CDRs are overlined.

Figure 29 is atepresentation of the amino acid and nucleic acid sequences of the

20 VL chain expressed by clone 124-152. The V-segment and J-segment genes are listed
above the amino acid and nuncleic acid sequences. The CDRs are overlined.

Figure 30 is a representation of the amino acid and related germline sequence of
the VH chain expressed by clone 124-152. The V-segment, D-segment and J-segment
genes are listed above the amino acid sequences. The CDRs are overlined,

25 Figure 31 is a representation of the amino acid and related germline sequences
of the VL chain expressed by clone 124-152. The V-segment and J-segment genes are
listed above the amino acid sequences. The CDRs are overlined.

Figure 32 is a schematic representation of the toxin B polypeptide, indicating
fragments that were analyzed for epitope mapping studies.

30 ’ '

Like reference symbols in the various drawings indicate like elements.

Detailed Description of the Invention

In order to provide a clear understanding of the specification and claims, the
35 following definitions are conveniently provided below.
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15Simlarly, anti-toxin antibodies can have CDRs containing a
consensus sequence, as sequence notifs conserved anongst nultiple
anti bodi es can be inportant for binding activity. For exanple, CDRl

of a varia t..chain region of the antibodies or _antigen binding
portions t%ﬁé@rﬁﬂgﬁt i ncl ude the anino acid sequence PCT/USI05I003729

RASQX-X-SS-X-L-A (SEQ ID NO 25), CDR2 of a variable light chain
regi on of the antibodies or antigen 20bi ndi ng portions thereof can
i ncl ude the arp mfz,ﬁbd sequence A-S-X-X-X-SI'T (SEQ | D NO 26), and/or

bi ndi g por 1 ong. + T A8 EHRAT reRR e Fsnd Pl eGRe Ty iR 6
O O X- X- S/ N- Xaipjng ae@mumemoczdzﬁczlmm (SEQD HﬁgAlhmprmucb:ddeenBAﬁ]@
vartabl e heayyieraeasion SEAES 437052, VB OF 96993 e ARD Figure A kin”
portions thergg Fn@‘l’ Bﬁgﬁ ’ﬁf”’a‘?‘r‘f’?ﬁﬁ&ﬁ Fbggll@gﬁeﬁ?@m?mtgﬁ@ ‘(egE"(j’r}q'B

NO 28), and/or CDR2 of a variable heavy chal n regl on of the

2¢1 d sequence ?kmg%%mww‘? ﬁ‘rﬁ?ére. n
Xi s anyqam' no version H@W&Wuﬁ >§Q?’lt |(PE g“e%“ﬁ%ﬁ‘fmi@%‘?é

vari abl e1¢ egi with “pdimseptided” t he product of, or derived from specr f| c
human |nnunoglobull l; a
| A g8Ree dy_‘i’z:c‘?l'éaﬁﬁb% €an idio ﬁggraggﬁgg ‘# cwtg

vari abl e heav i on that

e pr
human oVH3- 33 FORAGCLD Pr@é?érqdbﬁ?%ﬁ PR AR FEH RO
this gene ar elsanauﬂﬂmkiydaat inteBeisBeithieetofia peduad by C. Afrile og., tAdih 20&5dxin G

NO 29836865, Agean %&o ﬁ&@ﬁéﬂm@oﬁ%@g Biad B 4 1t%;%°9§h9190nforﬁl—§tﬁlgp&ad

rearrang e segnents

A No. : 2983701
provi ded ¥ n Gﬁ%ﬁﬂ fops,yr v %‘?f‘ﬁq&ﬁf&g length t %H’%Bm‘?# alternatively,
i ncl ude a |ight- chai"mearantisldg," i antibddyatiat ha veisblpamddosstanofegiots

derived from %%g,fg rohgéqm?gérﬂn%ngﬁﬁ} & a? gﬂ]meseﬁmce@e@ﬁ 2 S Ao

AJ556049, G rearrange hurran
Vic L19 gene Qemthfrwedw@w 4uping #ridl zesighues Aoienanded by Pamay gerplines

section, abovimmwaplcbtliresememesdet oiutationsiggidod by randeR@rBitspecific :
ant i bOdI 8§ arﬁuﬁ%%ﬂe&%ﬂz ‘9% ﬁrowsgﬁ‘ﬁi?ﬁjmﬁtfaﬁén Lﬂ‘?@enatr on in vivo in which

variability isi egrren ncodi ng the regions.

Accordi ngly, vari ab® eltrfezjm@ﬁgbodmra@traevb@dmg@mhan thareaf can-bea@misristered

L19 gene can hloné etde cotblihAioh mdf S skddad agent Tﬂefsﬁ‘@é& Bdn ﬁethiatléﬂﬂ RFRtddRwitsh e
nces are

gene found in Ie
typically congg‘gﬁ a%( o E|E nu%tahggg% °fcg‘]@§a xﬁoﬁlaghﬂﬁﬁsﬁg)é{ﬁ > $8puman
nonocl onal anfiBkes @%mﬁ,rﬂh@‘)@p@@ﬁm) oA prodigposition; towends Cndificileredsodged
S e e W oM i ﬁ@%ﬁ. n
regi ons t hat %sr %“ %?% 35%“%6@“8 gf %0?&5 %a 'ﬂ’tg qﬁ‘gm\?ﬁ?ﬁ%rﬁl
heavy and | i gheal, @Hﬁ‘ﬂﬁeﬁi‘émv@r@ﬂroﬁm% ametiorate, paliate, n@revecenaffastdie bi nd
g 0 ]E oxin B. : mfécﬁbﬁaﬂdh@clnmgk A2t afod vgﬂ‘{the ifestidh, BeaphphRd| ?ﬁﬁe giﬁ&hél e
or exanp enent.ar eterm ning regions
vari abl e heav@leghela‘?sﬁés(ﬂa &?%arﬁ'\gbg 4’ 5%?% li ght chains of -152, 2Al11, or
1G10. Thé0 CDRs of Ahamqumt pEasiatifexdy gntbpd effertivgitotieat # CRAD loege cl ones
gr eVs hOWB | in Ttaahﬁeuﬂcaupefmve aﬂ&&n&%@%&%ﬂr&%ﬁ’@yﬂﬁ%@%ﬁﬂ@%@eﬁv&r abbe
ari abl e m. N nce
Ani no Aci d Seﬂu%l &e @E% (&gﬁ@m’f%aﬁ 9@@%?‘% @Q%ﬂﬁr@@ﬂa 3ol A
CDR1 SYWG 62 lysffesiiveprpuntoy hepainly srmtitaydingasnt may vary
accordmg to factors such as the disease state, age, sex, and weight of the individual, and
35 the ability of the antibody or antibody portion to elicit a desired response in the
individual. A therapeutically effective amount is also one in which any toxic or
detrimental effects of the antibody or antibody portion is outweighed by the
therapeutically beneficial effects. The ability of an antibody to inhibit a measurable

=D
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122-152 H CDOR3 RRNWGNAFDI 66 67 The CDRs of the variable
i ght chain regions fromthese clones are shovvn in 5Table 4, bel ow.
Tabl e 4. Variable Light Chain CDR Am no Acid Sequences C one Chain
CDR Amino Acid Sequence SEQ ID NO (a.a.) SEQID NO (n.t.) 124-152 L

CDR1 RASQSVinoXdsAYY468 69 124- 152 L CDR2 GASSRAT 70 71 ddustiinds74sDR3
QQYGSSTWT 72 73 10 CDRs are the portions of inmmunogl obulins that
determne specificity for a particular antigen. In certain

enbodi ments, CDRs corresponding to the CDRs in Tables 3 and 4 having
sequence var i QeFABIET 6 by evaléeipfg@rava@mﬂbmgf%wrwm@w ofygificasly Arhumepns.

toxin B. For eBoastbmple, HoRbility ¢f anfahif-foxin anBbody to frotedf mive fromiletia Shallefige

I th 20% e ted.or
del et ed can be@ﬁrégﬁ%‘f&%ﬁﬁdﬁﬁ%ﬁgﬁgﬁ%ﬂ%’@fﬁ%’e AL Bl ot

t her eof ) that ehHqaesare §5scribed herein, suqh@m llﬁmalthﬁkﬁm@d&hdﬁismbdﬂméhﬁzan
i ncl ude vari abbxempRgi Alenitively, disHripety bf Milod§lor aftibodiedomBslidd @b

he ant! bod! o< EH o arnias R RNES R Somb B wofui%?saﬁc%tnﬁ%ﬁa%& Bre
product of, vitro by assays known to the skilled practitioner. [ vitro assays include binding assays,
such as ELISA, and neutralization assays.

10 An amount of an anti-toxin antibody effective to prevent a disorder, ora"a
prophylactically effective amount,” of the antibody is an amount that is effective, upon
single- or multiple-dose administration to the subject, in preventing or delaying the

_ occurrence of the onset or recurrence of CDAD, or inhibiting a symptom thereof.
However, if longer time intervals of protection are desired, increased doses can be

15 administered.

The terms “agonize,” "induce," “inhibit," "potentiate,” "elevate," “increase,”
"decrease," or the like, e.g., which denote quantitative differences between two states,
refer to a difference, e.g., 2 statistically or clinically significant difference, between the
two states.

20 As used herein, "specific binding" or “specifically binds to” refers to the ability
of an antibody to: (1) bind to a toxin of C. difficile with an affinity of at least 1 x 107 M .
!, and (2) bind to a toxin of C. difficile with an affinity that is at least two-fold greater
than its affinity for a nonspecific antigen.

An "antibody" is  protein including at least one or two, heavy (H) chain variable

25 regions (abbreviated herein as VEC), and at least one or two light (L) chain variable -
regions {abbreviated herein as VLC). The VHC and VLC regions can be farther
subdivided into regions of hypervariability, termed "complementarity determining
regions” {"CDR"), interspersed with regions that are more conserved, termed
"framework regions” (FR). The extent of the framework region and CDRs has been

a0 precisely defined (see, Kabat, E.A., et al. Sequences of Proteins of Inmunological
Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication
No. 91-3242, 1991, and Chothia, C. et al., J. Mol. Biol. 196:901-917, 1987, which are :
incorporated herein by reference). Preferably, each VHC and VLC is composed of three
CDRs and four FRs, arranged from amino-terminus to carboxy-temﬁnus in the

a5 following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.

The VHC or VLC chain of the antibody can further include all or part of a heavy
or light chain constant region. In one embodiment, the antibody is a tetramer of two
heavy immunoglobulin chains and two light immunoglobulin chains, wherein the heavy

m

1
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20or derived froma human VIl 5-51 gene. The anti bodi es can al so, or
alternatively, include a |ight chain variable region that is the
product of, or derived froma human Vic A27 gene and/or JIG gene. As
known in the art, and described in this section, above, variable

i munogl obul | WOXY¥I18Ha2 of r econbi ned anti bodi es are der i RETUI)O5803725
process of reconbination in vivo in which variability is introduced
to genomc segrrents “encodi ng 25the regions. Accordingly, variable
regi ons derived f a hu 51 or Vic A27/ e c
nucl eot i des tha?”l mé@h‘?{'nt‘ﬁﬁlflsi‘rﬁéﬁg @FP"‘PWQ% ré#sb‘lﬁ‘i@%ﬂ‘fﬂ rhe'®
non- | ynphoi d ti hqauy:shanil'mwmegmmclu@m ﬂﬂeédomamsc@il APH 4ngl S1HSa I Thy light

d 2
PN DR - o%&q? bo |egﬁggﬂ@' 0%@?%%@%@‘ fotPer’r%eavy

Pr oducti on and I\/b at i
of anti-tox§n afd H?(\}@QSE%W & fomain thatdnteragts yithiap Anfigen. CEpgvonsiant
ant i bodi es can tegionf ofttheantirodiestgpicallytmygaibste the binding bfibe anthp@dy © hgst tissues or

i body s an PR ﬁ%hm%%““ﬁ“fé@%ﬁ%m. 5 ool o8l g
full-1ength (e. @Pmpoaﬁlt ofthe ?q@?@& alcamplssigylsydem.c dbe tere [agibodyhingludes
ant i gen- bi ndi ngmftarcamﬂﬁniogbblﬂms pf'@pé%d@A llgGaIgE,l))gD Igh¥ (20 fweH as subyipes thereof),

:’:T'B?]‘:)& Exar ant i %ﬁ%l egb ecorrm nan?ﬁﬂ&? gjm ﬁ&ﬁ@r%?]éé a?rlbog‘?gergn

and hunani zed ant i bodPegnogiebulipigefers tg 8 peatein gféﬁlsm&mﬁ@om?rpmlﬁsepades

t he Lor egoi ng. ;ubstanmybndodvdwmmgdbmgeﬁespmmreew@w‘eu‘nﬁmmﬁ uzef u:j

in the present uce

by host cells tiﬁ%ﬁ?@giroﬁ@gf%ﬁ?ﬁhwgncgﬁgm ﬁmgﬂhw&ﬁ T ind

heavy chains of (gGhded?.dgGhAethedsita srailasntsidmneonsaitiregien reaesypswelkes the

pr odtrJTged b%fs ligo QBi&ﬁﬂn@gEMnﬂﬂﬂﬁBlé\@giog(‘g&ﬁbMBl hngimmﬁmgwbtﬂm"h ght

r econbi nan a P e clan eQ

sequence. e g. - DadpihSRZS KD B Al B et nENAD B v RE R g o e

li ght and heavyNEhéﬁlﬁgl“@{abPﬁélaé@m@mdé)@d bmaoﬂh@bﬂmmﬂwhwﬂ gene at

sequence encodi ﬂﬂdd(ﬂ%—%rﬂﬁiuypﬁﬂi-]eﬁ@ﬁ RBuli *Hes g

expr essi on vect sa tha (ﬁ bot % gera vﬁ?ﬁ%ﬂﬁgo f‘SOI%LI?]gﬁ

own transcripti ?n;?;r‘lﬁcl Si’g;st'];g 1o OmBi $5&P 8E]tl}gﬁ

The expresgd on 9ads) end cueef thepitesaforsmentidied comstant regiengenss; eg., gmmnahosen

Genes are’ | nser ok HOR 38 BiSLAY, (AR akP iR "BIF%’E%?@‘**?‘% or

eukaryotic host "¢ foﬁwhlﬁ’gmﬁn@]aﬁs om 2 30 Sgﬁﬁ%r%ﬁaﬁleﬁ’ﬂ’g‘t"f

cells is prefer mmmmmemmmmﬂonmm@mmmeﬁamemk

prokaryotic celfg m&%tﬁe%nﬁgéﬁxcﬁfglﬁhﬁnéo% @Bﬁfeﬁyg‘fug 4 consensus
ant | y prodice d

25i mmunol o |caII active antibody wever

that is in %tlvé%ﬁfpée to i nproper folding can be renatured according
to well known net hodss skd hereind'istipetnefers tatire. anfendy cBsofelge figM or IgGy) that is .
51: 459- 89, 1982}Dcoagdgysﬂ LiRle Snsrtﬁf‘fegfoﬁ eda@st cells will produce
portions of intact i.bo |e ght chain di'mers or heavy

chai n di ners, which est?}maraE g5t *”gB’(S)WWS ? s'mm%?ébf&?r& t?’&m’t‘%]é‘l’omon "
present inventi onpolidiT)casaned Heexd, esferd ésapdrtiebilae retibodpthaspedficallp binds to

produced igga hQ&EmP&"d’ d?&‘i&%ég )Ué Pmol &ﬂem&e

conbi nati on of reconb

s an %§Be r. ect|on

met hods as is V\Wmﬁ?ﬁ ‘?]Fa"tnﬁésn& ""’%‘@ﬁ @s 23eKin.002
1985) . For exanfkapplesof bnﬂmg manmbmpasbad vgthnﬂhs)emf'anngembm&hg p@tieh" of
human anti body Qﬂlﬁﬁod ma edﬁab bﬁ@ht,' ShoRReRRERSR e ‘ﬁﬁ sﬂﬁeﬁﬂeh
as a eukaryotl CyapeP a:é%%?e %8@ mp two
expressi on system dl s ose t8 ?15 gr %
841, or in3pt heFabﬁwmslmmmmmEMhHgdmmhmgarégm an}aFdl'ﬁl&gment
purified plasm gynaichidy deke Qﬁ&i bRy @:Ebn Qﬁ(’f
eukaryotic hostvﬁ% s suc W{@ F (ﬁ%&ﬁigﬁ ggongi?ﬁﬂeg?ﬁﬁfe ive

omains o asmgleanno anantlbody, a dAb fragment (Ward et al. Nature

341:544-546, 1989), which consists of a VHC domain; and (vi} an isolated

l.)
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35An anti body or an i munogl obulin chain can be humani 7ed by net hods
known in the art For exanple, once nurine antibodi es are obtai ned,

vari abl e regions can be sequenced. The location of the CDRs and
framewor k resi dues can be determ ned (see, Kabat, E. A, et at (1991)
Sequences of WORMGIAE2Df | nunol ogi cal Interest, Fifth REIUS2005/003725
2006/ 121422PCT1US20051003725 Edition, U.S. Departnent of Health and
Human Servi ces, NTH Publication No. 91-3242, and Chothia, C et at
(1987)J. Mt Bid 196:901-917).., The, I| ht and hegvy chain vari abl e
regions can, opEPBRiemeTanity detpratining teejop ( H&‘ié“ WOR to specifically
regions. | ndeedbmd,teé;mannglmﬂmdnwbaﬁmtofammabie ttien. ammmgdmhmdmgportion of

descri bed herei ghﬁl‘tr}’ﬁ&%qmlé‘fd% to con ol b}aﬂl‘%g Oi;?wh& "v&x?igble

(e.g., by rrutatlo trtuti tute tonst
region, e.g®, PEHWTHnt e&‘?"’ %*mbl%?medwusmg
exanpl e, a desi mohnbtnantlnmgodstbmacsynmmc hfmamiat enbleethgm, to bé fnadd a31a single

function), subt gfb?am @Aajnqhxsgﬁ‘c RHPEC APV e é)éfr lfoefoﬁ'ﬁﬂ{ohovaﬁeglﬁng'lecules

anti bodi es can be sequence sl g art-reco
CDR-grafted t oan@i"ﬁ’ﬂ&?s’%?%@é SEHV)i Fafe E‘Il 6°(ﬂ1rl (1$88) é'@ﬁwﬁ@‘%’}?éd@ée@d
by CDR-gr af t i ngFnstoCER7.UI9BE) Prad Nah dcwd) SeicUS4 BH6879%5833). Guclasihgl & of

o oo 5300 1§ one bR} dte SRA R ARy 1eREn nlioen binee PRion" gfen
1988, Sci ence, anihody;hesepntigpdstpostions are optymed using mmﬁenaltechmqueamn:to

4060; and W nt ethosdivi& skfidin th®arb, 2hd thé Yortidm\itécedenciLBEGIREH the same manner as

CDR-grafting rre Q%E‘IE%H@ %}( be used to prepare the antibodies of the
present invention hte Application GB 2188638A, filed on March

26, 1987; Wnter U. SThepemm "mompgmoifiogytibodyiaefersiio amantibedy thtidisplaysa single
expressly iwgcor bmﬂﬁgepbciﬁatsreﬁcﬁifﬁmeﬁfor ik EREeR, e | dpit§e. tTRR téhaRiclRfes a
o9

Punan COR (. g. O pR ARGy §I“g%§§§°n%n Rl G980 o ppich o pyfin
and/ or cl one’ 12@@5‘23P@Bafgmfanmboﬁtfbpmmnaﬁmmfwab@%glemolemﬂbly sone
of the CDRs naychspdsgiphaced. It is only necessary to replace the
nunber of CDRs requif.ed fog bindin 01 he an 'body Oa .. .
predet er ni ned anti ge qgmb combinay 1g %ﬁh W%%t&aﬁ'f'md’(?ﬁﬂ’ia@ge
can be gend?at egrepired, émrassad: greg@dpu:e mb@dby rechmbifent 2%eans, suchlagantibodion

that are not di egeésked ﬂs&‘é@'r&&%biﬂ%n@d%ﬂe%ﬁ VebibFtrBidrelhed ISsV @lEAtibodies

sequences from hu Fv vari r.al,, met
geﬁeratl ng hunahm{}%gﬁgﬂﬁrﬁ’ﬁ a@é 5%%?%%&‘ kBﬁa’Fy é‘gﬁw@lsq_mﬂﬁ"mm
1985, Sci ence, mah@mamwthylsmn@mat‘qr hnmaﬁxmzﬁirmibbﬂdm SIDEDT antlbodws
4:214, and by Cz Sk texﬁi%ssui Sreafedlor RofaRA bY &%y othbriheahithat lé'm@\%§sﬁi@1£g

n

OIS LY (e e A M e et ) %‘%cérB%mnt

and soexpr355|
of i mmunogl obul awtibediesmciudbhenmizgd,CBR gmied, atimbeg ¢t vioo gemefatal (heabyplage

light ch S b4
i ght chai n. OHfg{ﬂ aﬁﬁbz?ﬁlﬁ*’bnﬁ l%gﬁorﬁﬁ%/ lﬁ!fléa dﬂ?c'mlltr rom A F}E{% Haman

skilled in the ar talne

.angd ,
produci ng an angmﬂ?%‘éﬂ@“@ AedESer ni ned target, as descri bed
above. The reconbi naht useliBereincihe teng "tuhaadtialipidientizd]” {ot "sitetiytiallyhomologous")

fragment thereatesgefd atﬁ}@hmﬁt?ad?@oﬂua?%gle Bi:if o thaf B LR db%g‘.’lt:uent number of

o)

expressi on vecto her t ues ni z) ng ant| es ar
descri bed in Pab‘{eﬁt?'fge?r enggﬁg}gigg,ygh aFionilay Hide chpin P8 0231,‘1

1992. WO 2006lmmmmﬁﬁﬁat@ﬂﬁt%%mdeotdﬁteaswohdmmmb heid scopkotide
the invention 35&11 néat k&ﬁ%ﬁ%e‘ﬂi‘st‘éﬂd&'ﬂonﬁ@ﬁﬂ&dcﬁ &'Hu? g l@%ﬁa D&&Rar
substi tuted, del ]&ﬂla dded ja%]?qge tfll cu gre ant |es
have amino aci d? &iﬁ’ﬁ ¢ e of Wgﬁ? |h6‘?1 © §354 5P qltaaudhas
i nprove bi @8l ngatleast 3% ebthe affipity oftbe fimtantipddy, a sel ected, snall

number of acceptor f(‘iﬂ&ﬁéﬁbﬁl‘oﬂ"ﬁ%ﬁa@lﬁgﬁ' befwebd'Gvd uAed rg&g&éhbfheg%roﬁlo%”

be replaced b e correspondi n onpr ,am nqQ a
P y II'He sequences a? ;]Jgnegfor optl?nal compa%son purposes {(e.g., gaps can be

introduced in one or both of a first and a second amino acid or nucleic acid sequence for
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(e.g., disuccinimdyl suberate). Such |linkers are available from

Pi erce Chem cal Conpany, Rockford, EL. Useful detectable agents with
which a protein can be derivatized (or |abeled) 35include fluorescent
conmpounds, V& [ SRS RZY S, prost hetic groups, |um nes%qs%gﬁ:,l,ﬁl S,
bi ol um nescent "'nmaterrals, and radioactive nmaterials. Exenpla

fl uorescent detectable agents include fluorescein, quoresceln

| sot hi ocyanat e, rhodam ne, and, phycoerythrin. A protein or antibody
can al so be dewmpthatlialigenent bl mhatleatoldzbws sequeydee 8an be\BBregarded for comparison

2006/ 121422PCT L3200/
hor ser adi sh pe|POX| %9)5 ﬂQ??Z, gf&g%?ccf%@ﬂe%#a ﬁﬁ{aﬂ]kes@epu?osesm a
gl ucose oxi dasd®¥my’ ‘t?féhq OWFEFF faeqsmqémel fhﬁ‘c?@%l?‘?/% daidussiorh a

dﬁt ect abl e senz yneigotides 4t somshentirgchniiyo aithidaigioadistinbtieotide posi@e atethdnhat
the enzynme use i t

exanpl e, when t 8%%) Wﬁ &ﬂﬁﬁ&%grﬁé%ﬁ%@@&% 09‘91 %gﬁgﬁ%esaﬁﬂg%%ggﬂt
the addition offsifipgpoRye Qj@rramn@nmsmn@rﬁméncmdmmge,ﬂm&e

-gol or ed regctl@ibl@ﬁhdb&ﬁﬁdenﬂ&ﬂﬁﬁh&t posttd Eél%@dﬁerelﬁ\aﬁidétaeﬂdrbgﬁ@d!m@hﬁ& be
erivati ze W ty s Str Pe.avl

avi di n/ bi otin) .  For é)gg%én? %ﬁ?a‘%&h‘?‘“‘é‘sﬂﬁa g @8’?’?’6@(% tlbewcteﬁt 1gent1ty
biotin, ar@ defbeeenithe Fveisgrencesds p Smptionmféwaumberad idegticakpositions ghared by
st rgpt ?VI din blﬂlﬁcbedi\@nces,tam:t: ﬁabf:lic@dmpﬂl/@hﬁhﬁb‘ioﬁgdjﬁs,%ta lﬂileflai pBSofeadh ng which
used, for exa agnostica or nent a in a nu

of contexts, nr%%% bugfggce{lgmg%ﬁ“glt %‘f%’ﬁ'g? tlgen by
standard techni quesﬂ%@maa@n@fﬁmmoys @ﬁﬁﬁmun@m&pﬁpﬁrmﬁthomologybetween

i nunopr eci pi t awé Qaquen@sncbaﬁ bé hodofn ﬂﬁe&ﬁ&n@axﬂﬁtﬁ&ﬁ&ﬁﬂfﬂg&ﬁ%ﬁme@%ﬁent

(e.qg., atX|n el lular.lysate or ent | e

order to rrgnltg)lfn(?'lf:’)l‘F8 t%&agm? S acid seQuighoes & dg %F?‘%B‘# gct%SﬁF“rtﬁgqmz”n‘?
testing proceddﬂf@sclb-fd%l Bigl. d§t4é414531é9'loaelg@ithm0dngh1@$bwglmpezporatedmtothe '
treatment regi MRAR program lmeﬂmsﬁf%k a@los@tﬂﬁﬁﬂ%nﬁrﬂﬂ&ﬂ% a

f ragnment ther eof be onj ug an ar en

as a | abel . %@%@@ﬁ]&g #ﬁﬂ%‘ﬂg sy o f‘g CL ggﬁ‘?sg&ﬂaﬁg 0%()\51
characteri zed for bAsused gerely, thadertndhbridizgs endenlowestringaicykmedinm stringency,
B of 3”?%?2%.& QeioEnedl & Ve gty coggd}%%ﬁ%ﬁ&’:ﬁ& Kol b >
antigen in PBSY HB ?P%Wﬁgjigg’d%\‘zﬂ ? T PEiIng by ’r‘lg‘?@cﬂ%ﬁ%ﬁ% cgsbe
bovi ne serum aIﬂmmdnmCﬂrBﬁ#\)’mtodal&md{alauEB&ol@z,IJuhn WfﬂSy &Ruins, N.¥S6B.1-6.96) -
t oxi n-i muni ze hEinddlpss: a

hours at 37C. '(Ii Eﬁac?éifnare vvaeéﬁelﬁﬁv\pt%&lgiag %&e%%%%ﬁ%ﬁﬂj witiods ace
i ncubat ed wutthF"B edin fhat vefotenva And gjtaencan by used s Sechis) E%?ﬁapnﬁ@é@@m
conj ugat edst o aétkmddltnherphmma‘bm flg)rowlstrhiget[cya@brﬁﬂﬁnoﬁf:érﬂiuomﬁn s88ium

th | at f
40? pP?efGZr ggﬁf%}n@/& ve-ggta?bﬂ sétfﬁlegtaea?yt ers w ﬁn%tbe)gﬁtis(gd
30f or fusions. 01%=5D eﬁﬁtéﬂf@tﬁt@ a%fa@é‘é fhepsvaghes s e inerpaspdito f§&e for o

Sﬁl’ eenhf or ant |1mmmgnmndmbtﬁ,2)hnddtumkmmndﬁt@bn¢1ﬁtﬁue@1mh X SrSat
t hat

ant i bid?é“s"?ﬁ;{ab%*“@ﬁ*“"%‘*r by phd chalofpleld 008G, B39 Sp Hton &l REUIED
than be siB cl SHEEERGAH Blbrigizatien cqadibions: 68,586 ahaboui st follewad hyrane arpiore
hybri dona, - 35wwaslies ined.2X 88Ct h&%rSRxat 689Q; ymdof) vertyehighastringenoydlybsdifdtiyn
BLLSA th I

parit caton %‘ﬁgﬁ_ﬁg@%ﬁ@%@ 859,870 fllo@fby b oBbic s
anti-toxin anti? e brldonss can be grown in roIIer
bottles, two-liter B yndestobd tiatdhe entibodibsand antigen bindiRig pbrigss thereof

Super nat angs cqescaeeafﬂe&eh@ﬁﬁfmquﬁaw& ﬁa‘ﬁge &%9 gsggﬁam toyamd

chr omat ogr aphy v341 ﬂ arose

N.J.) to purif "4 'é‘hgtiso‘i" do A‘Ptthé?’e R E a’é@ﬁ%ﬂﬂd@ Rolypopiisie ft“l*fél‘ms

concentration dédetiseoniet epatindat shiystiapien tvil Diptoleeated] 4. GriltRibivddersely affect
desired biological properties, such as binding activity, can be determined as described in
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30t her apeuti c application. Useful conpositions are in the form of
injectable or infusible solutions. A useful node of admnistration is
parenteral (e.g., intravenous, subcutaneous, intraperitoneal,

i ntranuscul 62005 gxanpl e, the antibody or antigen blm .;leon
t her eof can m A stered by intravenous infusion or inj ect| on.

anot her enbodi ment, the, antibody or antigen binding portion ther eof
is adm ni stered by 35intranmuscul ar or subcutaneous injection. The
phrases " par eniBew f al:l,rﬁcteneé, p4T:1306-13 80 d 99 do T dohsatiedanias adid atbatitidyon” is

api ol adm ni Sy ATVaR &l %miﬁé%a?%n‘“ i A

limtation, inemElpesidschan ﬁﬁngwﬁ @ acid mdues aving similar SIde chains have been
2006/ 121428 PCTﬂbﬁié&%ﬂa@&&TZEesb &hﬁmﬁﬁcﬂﬁde&i:umd aRidk atith ®esid side chains (e.g.,

i ntracapsul ar, §sﬂ:[ g a'ri "%gdé 1 ‘E%Sﬂl %ﬁ%‘ﬁﬂny %gocu?&g’tﬁmtmc acid),

intraperit oneal

intraarticul ar m@lﬂ!ﬁé‘éb@ﬁﬂ%ﬂeChm@fga@FM@B Elm{ﬂeﬁ@ﬁ, thregsing, fyeasine.and
intrastemal i nb@ﬁ&ﬁd)ﬂoﬁﬁtﬂaﬂsﬁe@ﬁ&ﬂ!e eCvalifd] Mh&lxmcme

n er

g%{‘ﬂ’

typically shoul st 0

manuf act ur e an89° %rpgényah@ﬁg @%ﬁ’pg@’ %eqr%“r Sé(i gmﬁg i 2

sol uti on, 1#i cr EeARng Yﬁhne,ds@p@mg)imﬁ M%@ﬂéwmiemimm@@mmm,
structure sui ta@b@pﬁa@,muﬂm@ntl body concentration. St er| | e injectable
sol utions.can be pr R red b LNCor por atl .1 he OUH%OQ e.,
anti body or anti bodg Wntohagldl‘r%s ahregﬁ&}ha( fere the
10appr opri at e @fﬂﬁmsewem @Ob’Pelﬁld@G aqatbmﬁmg@fgenm,@Mem@y, without

enurer at ed abo‘éﬁ)staﬁﬁalfy%ﬁbﬁﬂg%mlﬁgbdl QWRALy D¥nerdab k¥ eBstnBdresrhinb 434 tfue
Generally, _dis i onsé;1 g\ﬂfgfepar ed by 1ncorporating the active

conpound” it o esgﬁéf'ﬁl 1e that contains a basic dispersion
medi um and t he reunn]esii othermaise dafiged dll devhuicdl pghscichtiSetenmmused idreio have the

above. In the Gafemednin! a‘é"&bﬂxﬁoﬂ \ERESoddWy ohb 6t REBRG 5B ECIhe Rt 1WRER 1R
i nj ectabl e sol utions, i?he u ﬁlfu ﬂéh ds . of lgg aratiqn_ are yacuum
drying and fredYEHAPE h@ opghap: andmater ?’mﬁﬁ@rﬁg‘ﬂ’@@tm ose
i ngredi ent pl udes&nbedémmmauﬁ»ahsanesthe@mchwgnmmuf thier present iproation sitayle .
St eri | e- iz e Silyal il S8 or BB ORI il s sl | 0"

can be nmi nt ai ned, fortﬁ F%‘/FQ euseo a coatli gx
lecithin, by tRacHz*¢E regges pirationsd hrrengrosinpqrperpied By siernge pheir
case of di sper satratyafiticaby ofichaflivts the pfesant spediflcativinsinclbdiog démﬁﬂ:ns, will control:.

bsorption of , _
B e

J._

exanpl e, nonosi® &alts and gel atin. The anti bodi es and
anti body porti ons descri bed herein can be adm nistered by a variety
of methodsgknown in the-art, and for map rapeuti c applications.

As will be appreciate C? the skilled ar |san t he route and/or node
of administration- w4 ﬁiﬁi’i‘“ﬁamﬁlﬂﬁ topdrRrodpengieastorian thas savsestibiotic-
In certain enbasibeiatad diarrhea and tolie dhyhuntins. aProvidethergdoit n@thoifi@ideof may

assi i abl & o E%r?%&fu%ﬁsfomga AT S AR RS ae AN el (GBAD).

assim | able ed er |ngre Ien
desired) may al§®corapositiensyaduds aytibods ﬁ]éﬁtfﬁcomf@qu Gthepmpleoular

capsul e, @onpr esepehents (ag. 1 lipidsptashohpdrates) aneleio aed df ¢i diiedd baciers, dndhiting

subj ect's di et 4 gem%@&oxgmsm%ggfadﬁ%mg@uﬁ& Kéeg%mm ‘d%ﬁﬁ)ﬂj‘dﬁ
v

may be incorpor at I ple
i ngesti bl e t abP& mqngplpp! gntibogiss pre providsgh sm%gamgpbgdup@ts, these

suspensi ons, sinmnmomioaa]&numwbsmnbduml m]ﬁiceadipiemrigtlﬁhfnaﬁuﬁmm&d]m '
ol di e inventi Oﬁeﬁ%e% B (dk LRI BRI PR uinblio BY S

necessary to coat .t or co-admnrs e corrpound
with, a mdferi 899 prevent its inactivation. Therapeutic
35corrp05| tions can be admnistered with nmedi cal devices known in the
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" The kit can include a detectable |abel, a therapeutic agent, and/or a

reagent useful for chelating or otherw se coupling a | abel or

t herapeutic agent to the anti body. Coupling agents include agents
such as N hydroxysuccinimde (NHS). In such cases the 5 kit can

i ncl ude onewarzoteneei2bf a reaction vessel to carry out pdBUs080037BN OF
a separation device, e.g., a chromatographic colum, for use in
separating the finished product fromstarting materials or reaction

i nt er medi at es kjt. can_ further contal n at .| eqst__one

a1 onal T obEAe TEtioAS daeode lmiodns b S AT o
a di agnosti c dheredfcthatbind tb @ G diffidile fxximio 2yl tb inhbﬂﬂmAIandhmubpae For
toor nore add'e&@sxe Sﬁpgggeéaﬂa%mwnm&'de&ﬁb@am&%

portions thereo as _appropriate One or Nore SEpar at e
phar maceutsi caltoBf 873 Rbititystapse of C %ﬁ%@?‘l’%@iﬂf‘ SJéFF‘SP n&ofiFeexsppies zed.
nucl ei ¢ aci ds cembindfiony ofuniti-tokiaA antibodiés pgi, esti-torindl. imoRdcldnal dnibstidspand

expr essi on of I

Conposi ti ons ?BE%O aﬁﬁ%d%gg%ens ané;.r %ﬁﬁ@f%ﬁu%ﬁ%&?@aﬁq duceﬂwd
in vivo ther apesidenes OfFSkS@mW apsei €he hyman moa griensl andibpdips may leeplizegisites of
exanpl e, thesaliR@kidasheguyavire adm nistered to cells in culture,
e.g., in yitro or ex vivo, or to a subject, e.g., invivo, to treat,
inhibit, prevent relapse, and/or diagnose C di fficile and di sease
associ at ed wi th Generation pfdntdbodiznas used herein, the term’ 'subject” is
i ntended to i MekifgeAyiman and non-human ani mals. The term "non-human
ani mal s" i ncl udes ye teb tes. e.g. | s and n

such as non- hunan fné I%%Wgﬁgﬁg%@emﬁsﬁgbﬁﬁﬁg%%
and hor ses. Tﬂiéoqy%ﬂﬂ@b%esarfbfmﬂﬂmﬁomm% e admals arsgmimunized with
culture, @ 0. mdcﬂvdtédtbﬁu@brﬁ?ﬁmd?ﬁ‘dk&ié@anfé!ﬁacﬁ*&ﬂéﬂ?'e%;, b?&biﬁ%e:ﬁ%thbe

cultured in vigdro u |umadthec ct

ef fected by aotiﬂ?l%d ?’ﬁ% QH%J’F’?‘{ geq% %Wﬁ‘?ﬂ %’{fﬁt@% fﬁe ‘Ftdll
the cul ture nddtkads inreymelop 83:24,488% Vendrdvomddavion, odb. erGerwmtmel | s
pr esﬁ”f .? a) %Q&zﬁ‘@tMlaﬁﬁlFIDadkér Bic., N@ww%mwo)(tﬁmmctﬁzﬁcﬁf@m t
prophyl acti c co. or, in vivo enbodi nents e, conta sep
is effected i Kigiy o4, bg Profured Heioe & H‘-S@‘} 816#%95 S (57> &8p ﬁé %gtﬁ

ant i body B0or S¥5185Z1$,220 & 8i0%,2446 5T:16332,583:656158,8680nd 6482]P43).oOFer example,
effective to pRikd coﬁta.ﬂ:ﬁﬁé{kﬂ:léﬁtm'} HPobbRAChS in ﬁl%td?&lﬂdh@é‘sﬂetcgnﬁ’é[%acﬁox' n

expressed by cterjia. in ect ods
of adni ni ster Hﬁ‘ﬁ ’ﬁl?ﬁ"’i‘% ‘éﬁgelt@ém%?a@bg@%"éraﬁ %@WF’EI AAnother, 3ppIgRch 1s
dosages of thdo mbtamtwltbstoméadmﬂﬂenmm-dm&hﬂieéemthadzw\afgh&ﬁmﬁun,

t he subject a [ r ?ﬁﬁgﬁﬂ’ n
be usedJ as corrrurgg??g?d\?gmgg%dﬁpg ?ﬂﬁ% 1'gang E%ﬁ gl ng%ﬁlfﬁgt&ﬁ%&g
reduce ar?unddeadityHiaa ofhst igsaliaents, And thuspan elict anfbedis moss feagtive toghe vadive ns
to the gastr oitotimsThismkthedistaliseldestribed HBx 208161, b2k 2PCT/ TJS2005/ 003725

The anti-toxin ant]i Aheg%ﬁ%a&%dl% t%ﬁ{aagaﬂgmragz @%g&ﬁﬁ{.}ﬁ%%&p&%

be adm ni stered,in I nat

anti bodi es (e. egitopes, phaxin gy Fsx prample. ahantiowindsantibednran Biad an epitope in an N-
gama- gl obul i riyrmi@Ebrdgionaf toafcA ¢4 g. Aetween dinit® atidal-1033dT thén AR @fa Cncl ude

an anti-t inéﬁ%j I kan: t hen

ant i -toxiér?XB z;cn mﬁﬁ gh?%gééﬁgﬁﬂn@cm lg%r btoi‘%gm@ 11{?8 &thplg%
anti-toxin A At Eiaﬂwénswhz‘a?ﬁo’% W&VWWRWMFHW%@S 1853-
vari abl e regi dm;Omﬁtoﬁﬁ)& or an antibody with variable regions at

| east 90% i denti cak;ts 52 2 %%%%%%J&%%C% g%ec;ﬁa%ﬁ%@%l"f&’gﬁﬂ B

anti body can be 12 an, a
regi ons at | eds¥ R Faléﬁ]tqu%e’ P Q#@%}@g@%me@%ﬁ@p@mm@bodﬁhm

f oregoi ngas e. (inds iR¥nebEizeOmmtn Bibihdsto an efitopertvithintatikiorcils ( B7702366 3D8Yin
and anti-toxingB antibodies (e.g., 124-152) can provide potent
inhibition of CDAD. It is understood that any of the agents of the

ACOELD
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Sci. U S A 85:5409-13 (1988); Tarn, J.. ImunoL Met hods 196:17-32
(1996)). Useful carriers that can be used with i munogenic
conpositions of the invention are well known, and include, for
exanpl e, thyroglobulin, albnmns such as human serum al bumi n, tetanus

t oxoi d, pol yanoi no acids such as poly L-lysine, poly r. W%I utam c
acid, toinf WRHPY!'epatitis B virus core protein, and PC S?"Pﬁ(@-””ﬁ'he

conposi tions can contain a physiologically tol erabl e (i.

acceptabl e) diluent such as water, or saline, typ| cally phosphat e

buffered saling ) Atk ypi cal 1y include
guno uvant, ~al um num

an adjuvant. AU S 0
phosphate, al um nurM?BR? H?@laﬁ@‘)d&s cﬁhﬁﬁr%ﬂ“éedé%&rﬂﬂ%@nﬁb%ﬁﬂéﬁl@ﬂ?glymﬂl

known in the aﬁztt;.boti&“d%lﬁclo&ﬂ&hhsera Varit frére SEfabo Iniaal wierepd inomdicay

conj ugat i t 0xJ ti Y nal o

t her eof ) ?% Ilf)wc , su?:]{%ﬁbgg% fn{t&?,% %‘ﬂ?ﬁ Mﬁ]lglck:yaiﬁlél ngﬁ(EI

serine (P3CSS) o generate pgocienal mmw%ondaw tts%s teghrignes fcwseuunm
conbi nati on w Mmﬁﬁg@lm@w%ﬂsﬁm@&m ih@h rﬂaﬁa@&vefor

ifér
ottt oxi n ant i MorolBha ERbons RN 'ﬂSt Vsﬁ%ﬁéﬁ i S

vanconyci n, meeqngertigasl sraacclonal mbpqlxrlaethmoloeuee arthe MK@SSOUJ@W@ used
i n conbi ngg i ONhydridzatincbibaiqué o FI0GHK: SnE MEIRteRAS NaRafes I5Y: qeg Bee baeail
The anti bodi es 2 50 i)hﬁiqaéi?g nister = i 4
difficile vaccl OW@ d Lape, oxéméo Y %iﬂ om%gymglamd ﬁ“ér %%Uﬁn
anti-toxin antLﬁ@m}Ofy Ggs Coldsipoiop Hathior, &F,i1B¥%y) can be used to

Iﬁol at te t oxi ES by ﬁﬂﬁbﬁﬁﬁek@ﬁh&ﬁl‘&li&@ﬁ:@ﬁb‘&@ kaswiR fitfis &'ésirtﬁ)letousehumamzed
chr omat ogr aphy _ar _hnnunopr ec L on ant |

anti body can b%rqﬂ%a{l%ljglg i‘,]f {bﬁlé &?%{’%‘gﬁ%tfaﬁ hman i %“é‘i
30e. g., t® scrbwnans mophisw ifnnng jegpopseds evtibodies ﬂ@nrtdcﬁﬁuﬂoﬂhespeczes The
LI Lot 1 At idedepead tﬁd@m@ﬁmcqgaﬁhwﬁﬁddm%ﬁu&ocyeﬁbd%%w

Lo. for exanpl Baodich GPBRR g dirres e s STo-45 83} %‘afwtwg&ahen
Exenplificati ocau%‘ﬁbmmxy&nm mmmaas(anlpbsmﬁs intrysid tlodrmeiofithe maitiae dmibsdies
and met hQds weggm

2006/ 121422PCTI OB 05‘j§l @/fgt erl it fhonsefPhnumans gener%?smwﬁmbe
practice 8 th@ga&s&"éém ¢ Hhecppta weeiogh plgagingimmiggeiebulins. Human
i ndi cat ed, conmmdmamnubmﬁéwwpa&sfmfadmhmmwhummiseﬂmlaaﬁbddie@uam

r econbi nant

[ gﬁﬁg ally, e.g., antibody
t echnol ogy), and st an%éirnglg#éc nni q%eg I'N _po ygfeé%ot i de pr epar ation. See,
e.g., Sanbrook, Fri®recrehiapasispinal i whigh toganeaste yras mepocioss) guitedicnis

I(—la Mre bﬁr . Labor z'\i/':) a)tr;nslgérasmoﬁsé @60gxprodevs hiaay infigiogleBilini¢n d@rrﬁthf(tﬁdu,lgggt)s own
t hods
Ant i body ng| nlener%éng uﬁ&%&b‘ﬁﬂ%& ?%%%Jgﬁmf@c& gg‘g—ﬁl%pr oacty contain
Series, 169), Mugripsmungglolndin genegninflogbhat engords)unreayrangsd Bpraan heavy (1 and y)
Ic_ﬁbor aE 0 IrD y l\/an uch Tigtit Clpnivs i@dmsb gloﬁlliﬁ sbtidenceﬁ’rtegeﬂaer ﬁﬂi@taréel&gﬁ&tanoﬂ@ﬂmt
rrent Protoc 0
Wley & Sons ( QWE i‘@?ﬁ "%%'\l}éon? Seee B?q‘j’ﬁgegr&&&%‘ﬁ?rﬁed in
the foll owi ng 36&eATHE $56-RFR, d P04l andids. 1’4trﬁ’l70t4ﬁ%) Jwoprdingly, th miderpbibiti on
(Iil/gscr: bedlamg t Feducel akgressioonphse IgM o&%ﬂﬁte@ﬁbn@éto&ﬁhhnﬂﬁbb&hﬁn&oduced
nocl onal Ant |
Techl ab, Inc. &"%ﬁam c‘?gm %@vh%hh%%%%é&%%?%?%ﬁr o‘g gtla%SWu@%
toxin was puri Q@H%tﬁélgh J‘H@@ngﬁ‘qlmmﬁlénﬂlﬂmh‘?m&@%bﬁf&N et al., supra;
|T gggt 11 valt 11 OE \(lj\/&!?1ep1ed frolonbekgay. Hd;ﬂa&aﬁfeﬁExpmhbnramw@togy 113:49-101, 1994;
- di al dehy i y r
whi | e preservi ng \r%gfl Ve dﬁ%‘& Ts%t ?ﬂ%’%’ujr?%}h E Eﬁé g% a%f%g@‘cn%’l
see Gent h3%t afnd hogsberg Ry . dmmin Y. 8. 1@9453@46@ 19%00 Briefly,
purified toxin A waBhe pagaiatibeel swii trankfditednicsis dedcabslich idef @iallid TOYIHM
L. et al., Nucleic Acids Research, 20:6287-6295, 1992; Chen, I. et al., International
Immunology 5: 647-656, 1993; Tuaillon et al., Proc. Natl. Acad. Sci., US4 90:3720-

AW,
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described in Fishwild et al. (1996) Nature Biotechnol ogy 14: 845-851,
and the HCo7 human heavy chain transgene as described in U S. Patent
Nos. 5, 545, 806; 5, 625, 825; and 5, 545, 807. Serum was col |l ected from
each nouse and tested for reactivity to toxin WD

2006/ 12142 HEA0UBIEA5/ 003725 A by ELISA arid neutral i 2ETUSIHOH3725
cytotoxicity on MR-90 cells.. Mce that tested positive for toxin
A-reactive and neutral I zi ng antlserum were inj ected with 5-10 lig

toxoid A thro e e daC I re
i sol ated for fusi on Sé:ﬁdlﬁt%] h@%”rra gng“ %g rrg{ge 3 eg%g W{V\ﬁ
vei n injecti ofknidd BB %’Eﬂletal Jfﬂ@@nlalwﬁ%ﬁ— QQMaelogénetrcdt ed
and fcreenedtMerﬁdaSHInﬁ%ﬁegkﬁgﬁS-SQi 19epRad gRAWEad, D. ghiL Nbﬁhﬁd ]
ositive,,an u n
E creeni ng cl o%%gégk'gagoe aid §4§ ?ﬁ%l#b% tfgges?égé"frn@gc k%béra;?‘%%% 'ns gr e
listed in Tabf-86%82514.5rBu &625, msUénP%ﬂs@ﬁ?prﬁdéﬁn@f;ﬁ;@ﬁltm@éJ SoBaht i gen
3 p?g ; ; ;3 2) V2 gemﬂm Yis)9atls ga/sgg%io%/slﬁa’ﬁé 8}3—3‘12 (gg/ Bee 32474299 addi3 5 118:32)
4.4 (43/960) igﬁ’é?ﬁ o d %é"ﬁd#}ﬁé‘i‘ ﬁ%ﬁ%f’é@%@ct ed
for further aPH24B8HsW! S58B IO 93h2R738d3W OH2/038MAs from each cI one
hoavy Chis h v i et (Ui iinodlo @D atibodRto ko SRS TARAD 4llS ooy |
three cl ones ‘F&‘f‘ ‘?}ﬁn %%éf&??ﬁﬂ?%ﬁ?&%&ﬁ@ % ne V
regi on gene (Y¥(B73BB56-BA, 1&54, Fislreidd, &0 tfad 1, dfaturd Bivtalrerlmpsl4: F45e854 111996

aci d sequenceﬁmo.izotdsmm @My,me@%ﬂfﬁe%n@@e&s sf%a% & e FRPWN 11
Figure 1 (SEQ. enent ar,| téﬁaeter F re I ons

(CDRs) are ove‘?ql og. #‘Fﬁe‘”ﬁﬁ@ té““&f e kEdiR
V (Vic | tght isoainige tbeHeMAbemeeinwentmaeanMumgmfbmaambaﬂl&&gmr W

express one CRRGRRSIIIK MG BlhyRr T8 éﬁ%ﬂﬁw&ﬂgﬁ
expressed a \fkﬁ S’% ﬁ ncglgrlveaé @omt‘rﬁ%mﬂlﬁﬁl ernm 1 ne gene
wher eas the 3%°n§1f Joe Wﬁresses a Vic |ight cha| n derived

fromthe Vic L15 JuMAD irensgeniemicepespordibaitydion mdallgrlilnﬁm\ﬂ:ﬁecnh@@eﬁtoﬁéaﬂw

(Figure 1. To-jutibissd &lhmp F?é“ﬂi%ﬁ“ﬁ“@aﬁ?*""{%a. 3 i ve o

(Figure dete ns” were expr
the prot&n | ether wee °§|5‘§ hawunﬁa&qoew}#erﬁwnééq@ewt nefeof t he

purified 3D8 mnnmhmekpomemlﬁbemﬁlﬁ!bfmdver\ﬂmmb ghihe ﬁﬂﬁuﬂi&tﬂdﬂﬁx@tdc&%ﬂi ed

[ ght chai n' Ve BB d SR NG oo RENBRES MR f S or
cor responded PEUPldY HIdBA oF Aoy Aytmetry, annige wifp sufﬁamtﬁﬁera@ﬁ ayti-toxin
30sequence dehinttndiniunogolaiin @arlbe vkt fohfukidns Mite/ed bk b@dﬁeﬂ'ihﬁra\fé:ﬁuﬂl &m&h

This rosafs uten  BhL0Rl, ASMIEUS Aqp j& %@gfﬂs%hﬁfam' et 225 ﬁﬁens
ami no aci d sefneahastigen mayaesd to bpperfomy lynise gre typi@iinimmiiRd ford
and 30-34), l@#affgER |D NO 5), and 33. 3112 (SEQ I D NO. 6)

respectively. The {Hofal GiRShds'oAesh iffled 8 A%H Wik ¥20% & G dydfordl ©

cell line based upon standard protocols. The resulting hybridomas are then screened for

30 the production of antigen-specific antibodies. For example, single cell suspensions of
splenic lymphocytes from immunized mice are fused to one-sixth the number of P3X63-
Ag8.653 nonsecreting mouse myeloma cells (ATCC, CRL 1580) with 50% PEG. Cells
are plated at approximately 2x10° in flat bottom microtiter plate, followed by a two
week incubation in selective medinm containing 20% fetal Clone Serum, 18% "653"

35 conditioned media, 5% origen (IGEN), 4 mM L-glutamine, 1 mM L-glutamine, 1 mM

sodium pyruvate, S mM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin,
50 mg/ml streptomyein, 50 mg/ml gentamycin and 1x HAT (Sigma; the HAT is added
24 howss after the fusion). After two weeks, cells are cultured in medium in which the
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35 WD 2006/ 121422PCT/ U52005/ 003725 Thus, the 3D8 anti body
conprises a heavy chain variable region that is the product of or
derived froma human VII 3-33 gene and a |ight chain variable region
that is the product of or derived froma human Vx L19 gene. The 1B1l1

anti body cowricesaei42 heavy chain variabl e region that peridresspongiict
of or derived froma human VH 3-33 gene and a |light chain variable
region that this the product of or derived from a hurran Vx L6 gene.

The 33.3H2 ant dy conpri, heavy chain yari |on that is
the product orﬁgf%tslﬂﬁ%ﬁéaﬂﬁire}%% gpm indigdo @fﬁ sam %S‘FF@ by
chain vari abl eBliB4iforhuntaa anti-fuxin ¢elienquocionat IgMindigGaatibodéd. Theomtibody
Conatant T egi ongrii iybiloiiiealy il 3l Bt sdE T RIS Ty HERLCH
constant regions, 158 es ng constant
regi ons., ®The aéﬁttP’H%dF‘@@c]G%@@F‘i‘WQHS’lcﬁn\& prsd abl eWWélFféhY%’BWﬁS@é}mPP-om
t hese hy bri do Mg, stablediubdisies ave(tiienaliiredinvard tagtierseaneeanns bOwibody in
Figure 1 al On%%é&lﬂ%%ﬁf&%ﬁﬁ&t ns. DNA encodi ng the antigen

bi ndi ng portion of _eac was cléned into a vector to be

expressed as a 15hdware EFerswa) tredrnsgenic anigel wed Hrecegats brapsantibsdiente o
Z EI Bd:j ng Ac% i thé toxnﬁonﬁm at [EeK o, Rpidaity ilﬂﬂlaﬂﬁsomeumetﬂlﬂ’lﬁh 0@t capidlor
ant| pody O I Sl a
t echni quei0 Tﬁﬁé&ﬁa@g%@%eﬂﬁf)?d& g}% g 2é)lir‘{n@}epl C {f%’ @ﬂﬂorpgcg)hredwmh
Ant i bodi es pr capeEeRl sentzivigpe singlsopy @wdlgh@h@gpznw@ee@ibpém@mmaleas 6,
1;: ourth gumra]m FEQB@TA@ﬂWD98?]3488)49%(1mbbﬁsm@tgbﬁdhihmmgleﬁbﬂfahiﬁalb?fescrﬁﬁ@m
| gure sno €.
af 19 inities. WSE’I%L lton?fl mb?BQ?éfc; @ﬁ%@%% gﬂe&e% i g%nl'g%@qnﬁog:nrorated
toxin A was altoelemnes r@amahsm@edafeépréemosm§errea@e9ﬂthesmwmétFe@hs
?l ohrml lecu+5ar Emnnﬂﬂmmveme&bm‘vhng)g@o émsaigld‘oa ﬁ(p@ﬂﬁpmt of&?&ﬁtﬁ&ﬁ@s) of
echnol ogy 0 ed .s chi ps,
and toxin A vvas B&dc}{%ﬂ%%e%g%@er}n %@Escpgedﬁgggﬁg%l g?ﬂﬁﬁ g 3D8
had a KD of 1£8§4§8@m single smipﬁémlald/s@mf ehrommaaeﬁ) of @raavanged lyman Ke
ant i ?od It es bld rlikh'f\bﬁagh db::@![ﬂ;ﬁﬁ(fdﬁscflbédﬁnmmh aumoﬁ?fgmmss@l aﬂﬂ'aﬂﬁleﬁon at each
constants indic e a an 0. ave a S . Sul
use in -human t g?% ﬂ%ﬁmﬁﬁ Flém%g ﬁen?\(fé’ﬁstar]‘gqq‘l aﬁf‘?ﬂ‘?"‘ﬂ;lﬂ Segments
Anti - Toxi 20 A Adescrbadiip Example 10nf WELAR2488Dx Sudominnhlbare bied with3D8s thatrack
Tiro. oIS wermmyRs fr itSleRfos Of o 9idefuchul BUAL FXIVIO 0o i ons
of toxin A V\H?rg‘ﬁ] ﬁ%&ggﬁfﬁh{“&%’%&@{}ﬁ ]d*ff{?lef\ﬁ%é“dgﬁﬂgé‘?yéﬂ‘@ OR13e cel |
35cul ture di shesnandgavypad gl cbiih easir¢a@PHhe wasltaibirmals mdrgbgted/wﬂual

i nspection of &@bdr3 and\udel Forprfubiide’ g?d& on

t he resul ts of e \??sual E?rnspeg%({nggﬁ%lg%%%%%%yt otwdci t ﬁ%%@

t oxi ci ty) 5@51 ts of these assays are depicted in Fl gures 6A and
6B. Neutrali zat| on Bodells prlated thpregeh asdnimal lareraomobpenigic fwithrredakdis thedminan
line, WO 200@4&%%% @ %Q%ﬁ@%}%@m&h%ﬁa%ﬁlgle%gy@f% eJut

epi thel i al I ne, S e that al |
of the anti boo#“éé‘ewae’mw Eﬂif’ﬂb‘fpﬁfé@a‘tﬂ%s‘?gﬁf 8%‘?“&?“I°R/ﬁ°§i§" Bfy|chainsrpe
rel ative neut r@ba@eb@bamiogmmymﬁseﬂmmmhﬁngmewbpgs are pgnfanctibddRb Pdriue of

cel I s wasgplBllpg déié'ﬂ?sn%p 1S5GS hirhbda asldB&ribed lﬁtﬂxﬁﬁﬁg[@ﬁ# aahiof WY
ol on ¢’ ep, & helVAEEE o 5 a'*%?an 3 SRR 8 Byl Bl Poperpobetisarit

nmore sensiti veteg@dstoxhemuman hamomethght cheihd, beoppresxprEssih of el singlemppy of the
&r/?\é't g;‘l 2| [r;)r ergﬁ%@ﬁiﬁnah%ﬁﬂ%hgﬁ?&hhﬂg@n@ﬁﬂl‘%ﬂm £d§l>ilb i alln te:lcclud It%es
The epitope of™ Wg?p%t%tgﬁamﬁgen@%ﬁ %W%Agg\t a}‘l%&ﬁ?ﬂ%aﬁm ficant
det er m ne® by fmstiomeiB-otilst ti ng. Reconbinant E. coil clones were

constructed which express four fragnments of toxin A representing the
enzymatic domain (i.e., amno acids 1-659 of toxin A), the receptor
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Therefore, the epitope bound by 33.3112 maps between am no aci ds
920- 1033 of toxin A 5Exanple 5. Protection of Mce From Lethal Toxin
A Chal | enze bv Adm nistratthn of Anti-Toxin A Antibodies Bach

anti body was pr the ability to protect mce frogpcha
with a IethaTVro ose o? toxin AL Swiss Wbster femal e nice, ea!(’: fobias

wei ghi ng 10-20 granms, were injected intraperitoneally with up to 250
nmg of 3D8, 1B11l, or 33.3112, or a control 10anti body
(anti-respiratory s;unnywnxhbdmmntu&eamngmpum e Enopmoglobilin

chal | enge Wi t hpfqacbibnAvie RERNdalBESrtbird 4d E\i’bs@ﬁ&aﬁsfsﬁdnaeﬁtma%faﬁﬂw@
wer e chal |l eng ed Wi t %ose of . t.oXi reat er .t ha Zﬁj

| ethal dose (| opse. h{#&r Frgmplsom °‘£ﬁ'g% °‘6\£F€“€°§§%9’15 gqnssr ?Eﬁ?g
of toxicity fonractreatsdethe ttaldayrenogidbalin kevels will mhgd foms eboakPré to lrﬁang/_mlafe
sunmari zed in Ehguree 905?&?@&&1%@%1&&%@@ 3%@51 PRh&GE RA88nmS

Nunbers in 15pagenf hesdi's .ref 0se dose™ aot

250 ug was gi \F/)é" ectipg g §riiciylody é\ﬁgl"tﬁﬁhaéh‘?ﬂ‘i“ﬁo@%@ﬂgeﬁ'@ﬁﬁ%@c\w&?%@%
to protect m cadﬂtmumdeeaﬂmadf s¢romilgG o Ighbis peafierebly aboabl(el. €RitedpE to [pMeratio
percentage of Rigge ﬁﬂ&ﬁ/r mmaws%ﬁs@ méﬁm%?greaem&?aq?ﬁpg@o/ggfloo

percent. The pe ce Suryj vi ng ted w
ranged frdfh 20 ?3’(5 ?f@Tﬁg G‘rﬁsé"é’??ﬂ}@?%

treated with 1Mipmamged 20from0 60 percent The rel ative ablllty of

t hese nonocl onal s t alé%}: xmg
Neutralization of T&%ﬁ%%%g@gﬁ %P%]\J/Jg’%r?%ld% ?\%)use nt es‘?'mnal
Loops with Ant PORrGRISRCIAC BRRIeHEY 880w A @% s high, preferablyi2s dn ¥% gropae
test ed for neutashighzGenepailyoft léwbdbnut/h thousardatiffevelt hﬁmundgloaulﬁnsl(ﬁeallﬂ Iga),

| oop nodel 4 Hnﬁﬁ%
mouse i nt est i ngﬁf‘%mghoﬁg?%rﬁ%s%%geeﬁmh&% eachrmus was%lrmgrgroefd
for 16 hours, i themonsgeempe.c EFRicALNS
284D ragiensipfEodneed ipfo &
exposed. A Ioopmmﬁnégldhuhﬂswﬂm&)ﬁﬂm&ﬁnﬁ@ﬁ)r@fw&bcyedlanﬁgbhedf fﬁﬂeaﬁabnbute(fdr[‘
and [ nj ected withend ig'Sroliotop foie! 30 el bR bp LORIENIRS, SEhAIr ned Lo
0

t he abdoni nal cavit ‘wound’was™ ¢l ani mal
all owed to recover. ﬁ%‘b%ﬁﬁ@%@é‘? §alis§b4tyndﬂrspec %quﬂa@a
eut Eanl zegoand iithaeratsgene switsh feeﬁmbiﬁﬁlohr(&iﬁ‘sﬁ'iftﬁnn’gl i reg'sliﬁuﬂlﬁﬂglbﬁhhﬁi
each segnent ed, u ui.d
extract ed. Th\egié/agflurre o#ig 31]‘11 lﬁagg%d&?%bhﬁns cglggeml‘agl 8%15??? "‘F@bq_dies
ratio in m I I i rvrh@@rﬂsthgbravxemﬁhshe@@mm@%ﬂeeman@de&whmm@p
gefst mce endemjvaﬁahedayﬂ?ﬂhd@a@ﬂeh@dd)dc@@aﬁ%%@ﬂﬁclmgnahnﬁ aﬁkﬁvfiegmn
efore surgery o e are icted in
Figure 10. Inj ecgﬁglﬁlaﬁﬁ%sﬁm &eiagg‘ﬁ%ggse %? &S%%GP %ﬁ%g ﬁl fyquence
ratio of (%t estmpgpoglebylias @FbSEFfﬁn'@éQ # iz SE‘PF@DB@I}G q@chrtea/pﬁmndmr s
2 Wel Ght 0 | cngn e SO e P aPTen
a weight to len arabl e
to mce that di g&%(%‘&&le’eﬂlg va) Wﬁ?eosfﬁ'ﬁen%\es g&?fefﬁ’il @E@%@n
and 33.3H2 pr ofwgatiop pagdiffareatial nhﬂndf\f@rh'emmalom With veispeot tormse
][esul 1;3 ts i ndi Zah&mh@ﬁquéﬂ&emﬁibb&eé meltvamﬁslérﬁgieﬁé &T&aéTh h A R0 @aﬁlyl%f Eﬁs@@é
rom 5t oxXi - | 0 e oop
dat a shows3gt ha I‘[g etseg(%r%&;\% :)naglg%?r#’ebwj&ﬂagg 1E§‘r?°ﬁﬁf’(r§?§‘a"yf’f}"g‘?ﬁﬁu@8§a|
damage when adf@fgmiesise E&ﬁ“@ﬁ@taehﬁ% & pereent of the vaziablypestony areppended by nmapf
gaDBrrBt er st Fr ;)md Gemntlink kbquehRs Bekeﬁp@ﬂh&\haﬂ%géﬁat OAERHG 6 95 percLi¥k hia?ecbf%
was teste e s are sensitiv
the toxic effe(‘{%&bﬁl}g@gﬁ%&%ﬁ %%%Q%} o(|>i<re?1(rjll3 humaﬁg?'?ﬁncﬁeﬂli}m%ﬁpe“\ﬁtt"r‘}%?f
2-3 days of red@nsEERRy Hovevergsinceqgn-gomiling sequersenare introfuced b sqmatic amitation
of dcI di f fasci |OI and VP 28D wﬁﬁngmelmeﬂs@ﬁe&%ﬁbemWﬁﬁﬁm@ bh®) BpE e
nodel was use e give ose
cl i ndanycin anamﬁ%lé%gl%ng%g es@gcﬁ:f ﬁqg\,%f U %ﬂ@e%wef)ﬂae?mn%e
set of control ehwded by kmasdbil; eyl grae QMmtS@ﬁﬁilmtémthﬁMMMsgene(s)mme
germline of the mice. Typically, such non-germline sequences (or individual nucleotide
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10transfectants during several rounds of expansion. The expression of
the 3D8 anti body was anplified by growh in the presence of
i ncreasi ng concentrations of nethotrexate. A culture capabl e of
growt h in 1%poRddkAREAOt rexate was chosen for cloning sigpgh@s for
further devel opnent. Plating the culture in 96 well pl g?eé”gzatggl}&ﬁs
density allowed generation of cultures arising froma single cell or
cl ones. The cultures were screened 15for production of human 1gG and
the cell that psiidogedl thstetinghest CDBsalr imegibyGrimas samitie atuetiofsare
further use. TReWIRS BekLexat e- arrpl ified clone was expanded to produce
a , cell bank incl mul ti ozen vials of cells
prepare anti bodi esuﬁﬁeg %@E?‘@{y %84 #l%tb‘@é?ﬁ’ét?%mngﬂ%#téw@mowe
isolated it t hsviphmg,lsmlsmslﬂmpmnantéaodm tumpeﬂmgadiumqudmﬂe ganmchzinl um
for a bioreactgfch 24P i hﬂnﬁﬁlps% feneOR I
chat her ?ﬁﬁﬁareo Siip ¥ %ﬂt @Y &

of culture medium c
cel | viability®8 P‘E?B‘é"es\ﬁcﬁ‘% FF°WEI‘P‘€%‘#’€@ H‘&“Weﬁ?ﬂ‘}?ﬁ?e @Ht"?‘%ﬁd’&eﬂ contain one of
concentrat i on e sbmaiic putatibnld dypicallyliethe earidblerregionind ofieh irsoravithin about

d by fi |
ot bodi o b nif RhitfiRord BOR) bs 4 felliorafind) Hahdtichdndlsdolbfoth Gy U™
Next, thel%nti M%gargggar P*eﬁﬁe‘:‘f@m §PQ§§@BE‘SWP@HP@%WSG
resi dual 2500nh1g]ﬂhﬁﬁiﬁﬁbum&lke@le&& dotitd dieeIhbvabintieg affinitieNFat R aabhBe o°

contam nant s (]91- zﬁ‘kea&%&i(f“ﬂf“ ﬁeﬂﬂi’ﬁ %‘rﬁ%‘edfmbww%‘ ?Ilwﬁﬁl are

eluted fromthe arose colu ano conce *and
washed in a buf¥ Mu@hlxé@ ﬁES’TWprepar ation is then aseptically
aliquoted into vi alﬁmtﬁ-mmadﬁbdﬂiesbﬁﬁﬂSOMrm&GExaﬂwrﬁan&nﬂPﬁﬁmmi@tﬂoﬁn and
Char act er gatl %ﬂ L:é“ﬂﬁ&%_} s 8 Antibodies Two Nubi an
goat s (#3 0 an I'n ra'rruscul arly wwth 50 ug UDP
di al dehyde-i nactivated toxin (Techl ab) and conplete Fretind's

adj uvant . Boosﬂﬂf—todmsﬁ&tibbdzﬁé j.tg toxoid B with Freund s i nconpl ete

adj uvant were givery gsﬁaﬂabxm«a%mae@gac@g@gga%% W idGa

bl eeds were obtaj né I mani z reac

neutralizatio n@"@?&%@%‘hﬂ the 281841, apdBH2 P’@R?Srﬁleﬂﬂéﬁﬁhm i ®OGJQ$ e
assayed tgo meawitl eariable hepeehiih and yariable hgl[t@ﬁﬁn f@ﬁﬁﬁ thidt dr¥ atQBast 4086, %ﬁﬁlare

WO 2006/ 121422 2 |

V0 2006115142208 O A7y il {sLapEaBiy el lomgip,
from goat #331bipdp tP’é%é t%@ﬁWﬁ%twwmmWIWMWmh
the majority ofhetdip e@'@ﬁ‘(@l{)'ﬂ?%ﬂaﬁh'h&ﬁy’cﬁﬂnﬁn&o

cytotndcity to 90 _.cel det anmpl e
3. The results’ %‘f"ﬁlghgg cgfﬁ‘?’l]sc?tjt@smﬁ]tlr R @ﬁ(ﬁ#@%@gﬁ’g {)Difgh ur e
13, whi ch2shovssiopsiors these dlonssrrtsshdwreiniTable 3, kelow.bi ted good toxin B
neutralizing antibody titers and very |low, but detectable, toxin A
neutralizing antibody titers. The ability of the goat sera to protect
m ce from a | efatig 1. Variebledisavy Bbalp GliANneAsidBequencss n B (100 ng)
was al so confirmed (data not shown)., 10 Exanple 10. Protection

of Hamst er s Fr dri§lene ¢Ehainti BRRd ap%'EmWiﬁtﬁiﬂ Mﬂen%xi M SE%I&NO
Anti-Toxin B Amtzpott nmsters—m—=26)1weresechat enged
wi th clindanyai r? and EP “Iem?ﬂ (Jﬂemwand then treated w tﬁ vangomnmyci n
as descri bed i|n18He |hdhsj e¢DRIDGVNCMH r el apse in 15E>
Ant i bodi es ( eit-hes—3D3—FeLtn 3 8. 3 sery
goat #331) vveresg?ven W c% daijfly af ter vancorrym n ﬂreat"r?ent
14) . Animal s Vierz@smpniH of eCbR2NLIWYDBSNEDYTOBVKISIT € 15| Of Bl I TIESS
(Figure 16). Antibody dokes werde 1 il _twice daily faor serumffom goat

#331 and 3 ng |f BM3D8 Hyi | PPR2 [ AWASENKKYYIESVES,| ™ r edei viHg vahcomyci n

only (i.e., ng @pgPody TTEER rﬁﬂgﬁmﬁ@ regati-ve—gont+ol s.
20As observed |previ gusl y|{ 3D8 an vanconyci n treatment al one
denonstrated g pRBtilalH pf odBRX |WEM¥RGEDVEDIi n which 10 ou® of FO
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not present in animals, virtually all animals that had djarrhea | ater
di ed. These data provide further evidence that 3D8 can be
fullyprotective in the hanster di sease nodel when toxin B is also
neutralized. Neutralization of toxin Bin addition to toxin A was
required for optimal protection fromC. dcile disease in this nodel.
20 Exanpl e 19W02Mm6@2142% i on of Hansters From Primary C.  dOTfUS2G05/03725
Chal |l enze Usinz 31)8 in Hansters Treated Wth Goat Anti-Toxin B Sera
Preventi on of 7 TSendi Thijedy e —dHsease—+r-the—hean was
easier to denopstratie than protjection from dlrect chal | enge (i].e.,

chal | enge wi t hpoudH2vancidm)cCORZ5DBRITANY!I stration). Experi memis With
rabbit sem demopnst+ated gnly Aﬂwwenge
and 3D8 had no detectable affect on_direct challenge. Since 3D8 was
more protective in HiafddRepidhmtmriahle tightichaimragioge Ffam%ifiswow@redbm
it was deterni #bl 2hdeWer the combi ned adninistration of 3D8 and
anti-toxin B antisera could prevent disease due to direct chall enge.
G oups of % hansters were chal |l enged after receiving 30once daily
doses of 3D8 (3akfe2. H@ﬁﬁb’ﬂétﬂhsgbalo§qﬂg&mm%§ﬁqw3§5(1 m) sera, or

no anti bodi es for the ays prior to challenge as depicted in Figure

19. The data .nchngqpé'alzt %l héﬂ'imﬁﬁlsﬁcﬂlwél Vi rﬁf‘?llp ﬁ‘ﬁt bodi es
or either 3D8 [or ST wth—48h

difficile chal 63%3‘6’_ I\/bstdgnF SSE'S%%% trﬂ%cel vi ng badth 3?8 and goat
sera survived prMei1 he kf fleCDBRE BABQSVSSYUAW ved for 10 dys after
chal | enge. Fi ge-g-=3521—~shHons—that—ani —tr-eat-ed—wiith-3 d goat
sera becane i IP:I %[ﬁ, rg]Cov ep‘gga IW*R %‘WQAWOW de furth evi dence
that 3D8 can bE3pg Ty prqnfcpgg sa_ﬁg'e hanst er di sgase qpdel | when
toxin Bis alsla_neutlrali 4 utralization of toxin B in_addition to

toxin A was reggdBitd flr QﬁPRﬁB‘PAﬁﬂﬁﬂgctl on fromC. ldffi48 | e {i sease
in this nodel . 2006T12d0R2 AR AEE 200D 003725 Fhg—stecessf ul
protection of haﬁrr?szter;fdi rg(cit y cﬁaHignged with a diffficile offers
several advantp®hs tjo Lhe GDR&nglSGPV\rIEW tOXI n B danditat es
Smal | er nunbers—\gt—ﬂai—gai can tbe _uUse o= 0% ofi untreated
animals die. An{'PBbdi e N a3y antl bodiles (7e1. g.,} human
monocl onal ant j g €S){.Ca frrectiy T m nanmstgy s because

t he procedure kequirijes 1 ir _less of the test antibody. O her
nodes of testing, such as the relapse nodel, require the effort of

produci ng -gram quan@bkb&r%ﬂi@b%rtfoﬁsé uﬂ)ﬂ\gl@&ﬂ {ﬁa{d% e?min@ Hf&c{t%i‘oilﬁse

nodel , mhlch necessi es testin ers o

chal | enge ‘éxpeP?“ﬁ@ﬂF@ 8- %56"“@% ei“ﬁ’ ??0%1 CDRs In fables
definitive readaod? hamngnequeaeﬂvadatgmm()efg(bonshrﬁahwesdbmmﬂhmb] ef)dend to toxm

conpared to 7-}0 | 5 3140 o PEELAL:
ST o 1M SR S

of tinmes ani nafesidypsdn Ifsle%ééﬁb‘i’%ﬂri’%ﬂ i an aptiop YTQSR?-WB‘BI
Monocl onal Ant bindm!g@smiﬁmemof)fthad:binésmmmm B was obtained either from

Te, chl ab, 44nc. (Bl aGk$RHE Anti ¥adn anfbodids L EATRIDIAN ntgﬁ]ﬂxg YGhhRhsus Ié?ﬁence

toxin was purified and In ctlvate riror taq inpunlzati
| nactivation wASSEETFY poultiple pntibadies ap be important for binding

UDP- di al dehyde actwﬁty.ch“orreemnplE,SCDRﬂ malwhaiﬂe Ight oliaiextiah pf the antitedidsi@ntigen

whil e preservi ggdabb¥i@nd BEksr Bgas olgils e dérﬂ.hé%gggfgﬁs.%.ﬁm
was i ncubat ed
18 hours at 37@‘%&9% é@ éﬂ g"h mem%%%ﬁhweﬁw% OF @HigHb

unr eact ed 20DP- Bindﬁgpdmahﬂheryofe:an mnhidmﬂls Iamdm\mi‘dheci]mﬁdeet- -x-mmesmm

| munogens. A § pio) al S EORY oP@ pishitigh Mr?ﬁ@%‘f&no EhHRE
1 777- 2366) msﬁwﬁw@g@eﬁ%@m}ew 5 STRSP TR R OAKHY an
i mmunot ag ( hex SHEGHANORY), wiereiaX fid anytaynirmuacid | cat i on usi ng ni ckel

-
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301010 had a KD of 2.98 x 104M Thus, the antibodies bind with high
affinity to toxin B. These binding constants indicate that the
ant i bodi es have affinities suitable for use in viva application, for

exanpl e, 35 WD 2006/ 121422PCT/ US2005/ 0
Sanpl e ID 1( 62&@&5?%’ ka x105 (1/Ms) kdx10-5 (Vs) 2A11i%5i§210-5%@3§507
124.162 1.64 34.5 56.4 61.1010 2.98 1.31 3.89 5Exanple 15. Toxin

Neutral i zati on by Anti-Toxin B Anti bodies Ant i bodi es expressed
by 124-152; 2Al1; ahrboﬁﬁbﬁlbb@dhjeﬁm;mmaezaﬁﬂﬂémwwmﬂmgnbﬂoﬂhe antibodies

neutrall zati on oReigdl bikaind pYlbldihe ) cﬁd‘é@ﬁx@m{uﬁﬁ% Sefhehdd G;%EGM.H (SEQ.
presence of vaiﬁ%aq;) ncentr tlgfl a monoc] ona 0

to toxin B whi A5 éIVPEabﬂ"rIE’ﬁW ?%%“Qfﬁh% ?dl@%é’étl%
to toxin Bs QIﬂJmﬂmglpomoaﬁ therebf in€lRfes theoamistedeil seiuence BW-XK®IGSXH-X-Y-X-X-
i nspection of eefl rm ned, based on
the results of %?QI su |nsp§6¥vlflon E% W%y?é‘?ndmt 0=0%
toxicity). The res uHP@%@WWE@@B@WEW@“@é@F@% ®reSions éﬁbﬂﬁ?@e prpduct of,
Neut r al i zat i on opdlertved froinf speeifia higin immimoFsbuliti geneki Bordxkmple, theddiibddige,

| MR-90. Fi

capacity Itg\lj\/;regg'zﬂuﬁ}g&)ég% E&ﬁ?\tﬂh%# cg&lrle%ﬁ)tn ?ﬁ\)&té She §§qcp§€opfeg&?ﬁé §t H@?m

toxin A cyfot o3 sensoNumpruossdesrss Jorgatbogies denive :fl'o gsmqavmlable

Esxarrpl i t16 $r O&eGénmﬂ@KsebPélglﬂﬁﬁNEfD{ﬁfyst@INo 29336365‘ A@b |N% ngbdserme
ing Anti- Tox | e an

[ nocgl um of C. 'bg" %8%% 7b9‘?£ ¥ dﬂsgéq%g on 023%9%921 9?@ 33e

spores on day eeﬂ(r@@é(semmmtmrpwﬁo;dm@ng@k rwb@diesa:apém,@d of 4

23? 10 da]ys i N henfivesSMERAOH 1igH SRAC ariable fpionthad 1d tRe Fro@uth b 8deRiSed from
oups o

of 5b8 (2d8g 't SpupadyREng el ”&ﬁ%ﬁ%@%@ﬁ%ﬁﬁﬁ%@?ﬂ?
m) sera, 3D8 PAtialaeaicass ofgreaangeddnimin ¥xili9 Bengrsepen). s known irghe art,
(18ny total ovaﬁadesdﬂzealnm?s%auoﬁ,m irﬁiaﬁienﬁﬂ:ﬁﬁo Hi':ﬁﬁ?é ion® bf résoktbhbd

(20 ng total r..no _antibadi es .or .tQ

chal | enge as d\ég ?15,%%%@@9 L?P’gpf(}f’es*f‘gﬁ 8‘5‘?13%103 "#Y'&%Pe‘ﬁﬁ‘ip‘?ﬁﬁ%tyﬂ%at
ani mal s recei vmt@dmd&gqnb@@n ssgments aicedies themgions. Horardingly, saddbieregions|
died wit hlngZSZ dbre Frof e;lﬁmﬂ'\fﬁ%%bf?x%b@% Bﬂﬁg&lﬁ@él}cﬁﬁﬁo%m{ ate different
receiving an .ant i in,B an an er

conbi nation wi %ﬁﬂgﬁ?ﬁﬁm%ﬁg g’ W&Vﬁpéf“e?a m@wb e‘%%?eﬂcﬁ\s ¥9
day study sim Mcaﬂﬁmmmﬂamdeg&el@RSbUt 30using a nore dilute C
difficile inoculum was performed with increasing anounts of the
anti-toxin B ant od 124; 152 (0.56nyg, 1.7ng, or 5.0 ng given at days

-3, -2, -1, an ¥ aceiving both 3D8 and goat sera survived
and nost #hi mal s (ﬁanomwmwmd@mWB&dude

antibodies produced by the 124-152, 2A11, and 1G10 clones described herein.
Antibodies with variable heavy chain and variable light chain regions that are at least
80%, or more, identical to the variable heavy and light chain regions of -152, 2A11, and
1G10 can also bind to toxin B. Inrelated embodiments, anti-toxin B aniibodies include,

30 for example, the complementarity determining regions (CDR) of variable heavy chains
and/or variable light chains of -152, 2A11, or 1G10. The CDRs of the variable heavy
chain regions from these clones are shown in Table 3, below.

.20,



survived for 10 days after challenge if given 3D8 in conbination with
124-152. Even the | owest dosage of the anti-toxin B antibody 124-152
(0.56nmg in conbination with 3D8) was highly effective (70% survival;
see Figure 25). Results show that 124-152 and 53D8, al one, are |ess
ef fective t heWHEHIZ¥ERdD i n conbi nation where a nore t haRCHYSI0050pF25

i ndeed, synergistic therapeutic result is achieved (Figs. 24-26).
These dat a prov'ﬂﬁlé‘ﬂr%}%ﬂﬁéa@%ﬁ nFéﬁiAHﬂ?o.ﬂﬂﬂ'sF &eficds B anti body is

y 1n"co

hi ghly effective, especla ination wt e anti-toxin A

— A

anti body 3D8. NewgsE TERAHRPTCRR | CAhiho Adid sedihts 78 T -
determ ned to pf ov?de or pr%‘?‘éct ion rorin % '§P¥%I cisleaag'_sehsrg [ nﬁ(l:?_)No'
this tonodel. Exanple|l7. Epitong¢ Mappi ng of Anti-{Toxin Antili bodi' es

The epitope of {12452 BouhdDRA IGhronocl onal arti bod2 was 63

determ ned by westerpiblotting | ! coil—clones were

const ruct ed whi ¢1£42961 bl f%{ﬂ% % @%ﬁ“?@l*@ rlepr e¥nt i ng 65
B

di fferent donmai ms_.of _foxin appropriate seguents of the toxin B

PN

gene were PCR- a%%ﬂad”ﬂorﬁm'ﬁﬁ@gﬁmﬂfrom an |appr friateg C. 67

difficile strai rm—Thefragments—were—ctoned—into—anmexpresston—vector
and expressed in E. colt Human nonocl onal anti body 152 was used to
probe toxin B fragnedte CRRaethe viridbledight ¢haingegiens fiom thess cldnes 43¢ shondn
epi tope. Toxi n Bapledf, BélowS ragnents were isolated fromE. coil

20contai ning a portion of the toxin B genes and separ.ated using

SDS- PAGE. After el ectrophoresis, the toxin B fragnents were

transferred to niables; ®alibbie Leyht CHaR'CDFeAmid AcidBEQfneas! anti body 152
foll oned by al kal i ne phosphatase conjugated goat anti human to detect-

MAb 152 bi ndi ng[ Grbtia FCHA] VEDR d&AminG Melll Seyubhded| { SEQND NG:OJH SEQ ID NO:
fragment portion of toxin B betwgen anmino acids 1777 #md)2366 (see, (nt)
for exanple, Fi g__253P) her Fmbodi nent s A _nunber of

enbodi nents of {14-188Y ekt i hiCORIy RARQIVIESYLAMed. | NevelBhel eds, 169
wi || be under st Asgatvay 1@&% i Cattons—ayrbhe—n ottt

departing from t*ﬁg sogpiriy an icopge %‘fa t he i nveption. Accordi ngl {/1
ot her enbodi men{t24ed52{ wiLt hj ICOR3e BAVGBESTNTt he fol | owm n@g2cl al ns. 73
CLAIMS 1. An isoelatedlhumeh—nonodlonalantibody r—antigen binding

A An

portion theleof, that speci'fi cally binds to an exotoxin of
ClostridiumdWcile (DRsdidthe pirtiegs ofiduburoglobulirs thax délerthind speciBeityaoey -

2. The anti body, . i.nd. i f SP i .
wherein the ant i%%v@%}%%&@s%%%@pﬁ%&%g@?\g%o%frﬁ%orn(eaéng?o erBﬂRsmTables
speci fical |y bi rieddaving gquence varationsdes., porseryative syhstitngonsymay bind to toxin
anti body, or antB.gR ekiusle, TDROItWiAEh 1, RE3, @0dr:5 redidueh, & Msd thai bk 6f tal he
AT o 5 o ek e CBE, RE'sipofthch U i oo B plotenf B a0 o
portion ther eof bimkingnogiion thereqfhibpidiindstordn Bnt i body, or antigen bindi ng.
po:_t ibog t her eof ' neuHuah 265 1ok B ﬁhtﬁoi;[ﬁﬁs dahh]gcmde?aﬂalele%giéhs tha'iare-fﬁﬁ)r?dﬁct
anti pody, or ant] 7 on ereorl.,. clal.m | e
anti body, or antﬁﬂgjgﬁeﬁeﬁ ﬁn@i%gﬁcshglﬁa? e %gl?b‘ﬁ&ﬁe?ﬁl(fefgggs\tl\%%ﬁ' in
vitro or in vivsxample, timantihpdiedngainclude 2 sariablydnayichein megignothatiisthe product of,
thereof, ofzeany opderivell foked inah VD531 gwiee Mt Mtbb@esdah aROBY alt@hatively,
char st eri ot | oo bde ket SalaiRlisnOREeR R e BiRclir Sl achlt Aihan v
colitis in a sub}dene gdfrdli gemer dvnkpewn inrihanrt anddesoribed in thissewionishoved
col i g is Imr:: a subyjasiatile inpﬁﬁolg:mbﬂh{regamscﬁfr¢caﬁbhbd &tiﬁodiélsfﬁfr? 8&iveE Y 25196kss of
pseudone ranou : 3 . ® I ( o .
inhibits C._dyf Fedd é’h{r?%‘g‘f &”2@‘%%?%%%%@8%@@ Bepolit Sepety spcoding
rel apse of & dithgregione-Arsardingh variabiegegions dytvet fomeahuna KH-5 or Vic
anti gen bi ndi ng ARWIKI1qQRné dariedide naélestidad htAre diTreR it iHaSe MTkd 208N P
ant i gen bi ndi N9 AL} HESEO hesR bl hOaRNRR) RS RY IS AT the
CDRs.
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15. An isol ated nonocl onal antibody, or antigen binding portion
thereof, conprising heavy and Iight chain variable region CORl, CDR2
and CDR3 conprising: a heavy chain variable regi on CORL conpri sing

SEQ I D NO 6gio Rodi@gdy chain variable region CDR2 conpr 0
NO 64; a heavy chain variable region CDR3 conprising S I?%ﬁ@Q%D

a light chain variable region CDRl conprising SEQ ID NO 681; a
| i ght chain variable region CDR2 conprising SEQ ID NO 70; and a
| i ght chai n vard #esdectiegsrehMediReative wpdnshadies SEQ ID NGO 72 16. An

ol ated anti body t
T
epi t ope bound
aﬁtl bgdy ob anyig@dhde@s), igMilghl, IgAZ T, oBIgED Pidfg:rabmeheannbbd}asanlgﬁhaﬂype,
) S $h2ugﬁtnl ggg | fgodgm arﬁmﬁsudﬁ,sbxacﬂfeg kﬁ?@ g@ wﬁﬁ@a%boay)
anti gen bi ndi ng port | or?%ﬁ%}‘nanﬁg &f’: 2’%“'&\1}“1?%13 Fv
or dAb. 20. A cchpnEV fiegmerc r‘ﬂneseﬂmiqﬂehinmodmﬂ hdihpdieofe.gq htungemoficioadalng |
portion thereofygpfiie %c@?ﬁn&ft afrt OGS flgmﬁﬂ ¢ atfBbdifls, bl HufnahltePantibodies, as

pharmaceut i cal | y_acc pt able carrjer. COMPOSsi| t1on conprising Bns
i sol ated hdnman %Eﬂ@ﬁ’é@m&%iplms?fﬁ%ﬂﬁ?ﬁ%ﬁ ically binds to C

difficile toxin A Anttein asibbdiess phrtivnstheresfasdfolia theqidseh @el¢ntidaatn also
speci fically b'b@ge%oﬁlgin&t aﬂﬁgofdieg l'oﬁgéeg)ﬁ&ﬂo@cell%%aﬁf&ﬁfw&gchﬁj&@ng or%l on

conprising a first 0 E or _an ant|

t hereof ; that r%q) ﬁqlﬁglpt@pqi e%szhaﬁls;xf aé‘?‘iHe‘ha@'@E%é{eﬁ%@%%%bOdles

gn; :c bodly t(')‘ir amagit pg:dncddlbty(tnggn peanctic mm{g geerhniqtdsa Folxxa@pleFecombinant
ifficile OXI 5132[]{1]! n

portion thereoﬂ%%rég(t: ?%Flingno% &d%b?l C|1 ngoi}gvbr?;;&;$ E&ﬁ%%gé&gzmc
heavy chain va I ﬂ%“éi?ﬁ’éﬁ‘l@é

forth in SEQhI DFhNﬁhcldothseqﬂéncB Bnrmdmé Hab}@dlypgﬂs&] tide@uigggﬁ ﬁ%@ﬂhﬂo&nﬁ% b@'ﬁn

compri sing { he &g s bok SEANERSEesl.lf Bl o a2 ©"

23. Th { §

2nt1 gen bi hd ndBUHTS PSR SPIe] FaneTse ee%‘?pﬁé’ﬁﬂwpweqm@nagwm

conpri ses z0a Peam:;ol sﬂqam&eyﬁébMEﬁorbegdnﬁphnﬁnlmﬂnltﬁd éi@re%éi@nmdglnu%é‘. id .

sequence set n.va e[ &gion

conpri si ng thewmfbﬁ%g%gé&se a{uﬁgxﬁr %@% T’cﬂ)Ngm LT

conbi nati on théPI@@F’hCQQStAdEGWf}'d&“F n comprising a first nonocl onal

gn]gl bo;lly tor af;ﬁ?antaﬁﬁﬁﬁasi@hlﬁdmﬂﬁry@@dg% Eds%lléiﬁ@f?}iedéﬁ&@&e daemaaﬂs Ei?femore
yficile toxin kﬁ's'ﬁ&? IgPoGa%s? onal gcéto¥ fo 5 antigen

bi ndi ng portion Keregf}’ TR Py 2P B';{ynf erein,

the secondSant i@aologeallyactiveantivadydHawevsn any anibodseprodiced ﬂnhtas mmma due’
C difficile tex £ i 68 De AerBRNAACEIREA wnlkﬁb&;ﬁ:ﬂ@

Corp 11120 "0 50 o SRy o i Pt e

forth in SEQ | DBraduse pogions of ipjpet @@h?fb@i surloes light sl dimerd or vy ehiain diters,

L I ][fst alntl bOdywhﬁiha&ﬁfate%ﬁb@yflﬂhﬁﬂ)gﬁiﬂfcbx‘d&@ﬁé{m fé@énxlﬂglaﬁionm nds C.
ifficile toxin chai.n e

conpri si ngatot he ani n'gﬁ)e?éll% @% d(Sgc)ﬁngd Q‘% r?zﬁ eﬁrog R@?gef%afsfe%?ma

3; or (b) a |i §Hpg.EvrsranDles @m@m@@o@w@mﬁwﬁg&w@fammcnam d

sequence set f G@dsfection ﬁE@odldlsltielﬂkuo@nQﬁﬂ@art?ﬁoﬁs@ﬁ)@@&‘eﬁde%Q 1202, 1985).

oeP ey g REbaliNo (BR b ABhLIAY o8 Gtk A8 by pOL, O
porti on ther eoffan Rgiigets fnto amyxpresaion yector suth b@dﬁ}ryom e:amsmg:epla@ﬁ gichgs
Eor ti ont L resr eoﬁmeddmﬁgzgﬁﬁe@réﬁﬁaﬁﬁﬁg;ﬂl%s{c}]ﬁ&mGSPEGB?V% wi @/613%4 :i;%aéb
avi ng the anm 298 %ﬁ%g%ﬁes §§ or n % i

ID NGs: 2' and ey o et Thi i \plas

second anti bodyithdke clonerl getibody meﬁgan;b@mﬁodwcﬂm@wpnqﬂm@eusmhasmo-

cells or NSO-cells or alternatively other eukaryotic cells like a plant derived cells, fungi
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29. The conposition of any one of clainms 21 to 26, wherein the first
and second anti bodies, or antigen binding portions thereof,
neutralize C. difficile toxin Aand C. difficile toxin Bin vitro or

i n vivo. d nucleic acid conprising a sequence encodi n
a pol ypepti de% @%ﬁ#gs to C. difficile toxin A or dIPFTfU(%%OPSé”‘)m?

toxin B and is at least 90%identical to SEQ ID NO 1, SEQ I D NO 2,
SEQIDNO 3, SEQIDNGC 4, SEQIDNO 5, SEQID NO 6, SEQ ID NO

54, SEQ ID NO 5§ yedsEéak. Drﬁé@:etﬁtﬁiusedtoghﬁlﬂdh@thg éﬁsc&%eaﬁ? Q%M in
Conprising t ho. 1 el Rt 2ol é}w%ﬁﬁeso?b%@chw g
32, wherein the Wik celleure bpmbardedawithonicedpartioles canding thaBNAw interest (Ragiin, ef
cl ?: m ?2 | wer glrﬂ mmnaomt ﬁﬂ(SR :15R260, QodogaAﬁ&tm@odﬁﬁhé theé%im i g&%’éﬁn the
e ol 2 s B S ekHoThe #5biesson e ATRY e%fewsr Thee cclp

any one of cl ai neprésenighairgwiegiomes wiich rant then leamplified footheio Exmesyion kwelahd
claims 20 to 26,%&@%&&%@@&%&&%@&%& Bh de iscla stod and purified.

de/ di e-nmedi ated di s Use of the anti t% 8 ntigen

portion thereof e Sypernatags 31"{9 s uing,stagdqrd tephnigyes; e

conposi t i ontdof any oitemﬂﬂ:e chdpisteod 2t varia@ions onnthd dbevenrocsiaes e @safil idthe
medi cament for tgQatd l\mm—

<110> UNI VERSI T ﬂ?@f@é‘? %‘% &1t e 88365704 9 } s A
CLOSTRI DI UM DI FlfPEﬂdl‘_’E %}W-Bﬁﬂ@ﬁeet Yot of e atibadya 0>
PCT/ US2005/ 0037 Becertbifiant DDDbieCioR4y 1hy Glso bovisod B, rahdvesbnt or 20 0AHODNA6
<150> 60/ 613, 854, .
<210> 1 <211> 122 %2>tg%%f}b&gf§&e%ﬁ§§§%;g%@§£%m@£@&e¥%glf°r hoe
Leu Val @ u'®Ser e@ stegtpesipn mayphe medified by, for gxamply 4@9?@3@@@303[‘@@301(15-
Arg Leu Ser Cys 'Jmemol’dcale@aprﬁeﬂ fidnesutk trutidaed DAVA oiBcilssrare2 g2 MB the Methods

AINE; Eleﬁ ;rlr g ¥(ralp d&fcgib% b qﬁ %@g%ﬂh %1@&10% &&P%ﬁﬁe%aﬂ bgé&dggéd @%ﬁ%ﬁ'gne

505560 Lys Qy &%’Ylﬂﬁ f %@P tézrag}f”ﬁg.ﬁﬂs&ﬁﬁ 0@@&%%@@%@%@@@

Tyr 65707580 Leusp@ific fivban abtigenSeier ke tiArtoxidlod adther fifopd 6f thétoinval Tyr

R e e

<210> 2 <211> 119 01' example, a gene encoding the Fc constant region of a murine (or other
species) monoclonal antibody molecule is digested with restriction enzymes to remove
the region encoding the murine Fc, and the equivalent portion of a gene encoding a
human Fc constant region is substituted (see Robinson ez al., International Patent

25 Publication PCT/US86/02269; Akira, et al., European Patent Application 184, 187;
Taniguchi, M., European Patent Application 171, 496; Morrison ef al., European Patent
Agpplication 173,494; Neuberger ef al., Tnternational Application WO 86/01533; Cabilly
et al. U.S. Pat. 4,816,567; Cabilly ef al., Buropean Patent Application 125,023; Better et
al. (1988 Science, 240:1041-1043); Liu ez al. (1987) PNAS, 84:3439-3443; Liu et al.,

30 1987, J. Innunol., 139:3521-3526; Sun et al. (1937) PNAS 84:214-218; Nishimura ez
al., 1987, Cane. Res., 47:999-1005; Wood ez al. (1985) Nature, 314:446-449; and Shaw
et al., 1988, J. Natl. Cancer Inst., 80:1553-1559). Chimeric antibodies can also be
created by recombinant DNA techniques where DNA encoding murine V regions can be
ligated to DNA encoding the human constant regions.

35 An antibody or an immunoglobulin chain can be humanized by methods known
inthe art. For example, once murine antibodies are obtained, variable regions can be
sequenced. The location of the CDRs and framework residues can be determined (see,
Kabat, B.A,, ¢t al. (1991) Sequences of Proteins of Immunological Interest, Fifth
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<212> PRT <213> Hono sapiens <400> 2 gin Met gin Leu Val Qu Ser Gy
dy @y Val Val Gn Pro. Gy Arg 151015 Ser Leu Arg Leu Ser Cys Qu
Ala Ser Ay the Set the Mh. Ser Tyr 202530 Ay Met His Trp Val Arg
Gn Ala Pro d s Ay Leu Gu Trp Val 354045 Ser Val tie Trp Ala
Ser Ay Asn 2‘]9 Q4Yr Tyr lie u Ser Val 505560 G u ECYURPEAIBTRS
Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 657075 Leu G n Met
Asn Ser Leu Arg Ala Qu Asp Thr Ala Val . Tyr Tyr Cys 859095 Ala My Al a

e
A0S Aoh il f@"zgf giﬁT gﬁéﬂt"%ﬁ%@eﬁéﬁ%oﬁﬂg‘%%%%@ &3
Leu Val G u Set 3 Caphpl LTS AL | Mat Bioky186:801910) o Theslight anddisavy chainng
Leu Ser Cys Al avaﬁahleSmor@cgn, Bbtionilly, bé ligatito chry@pdiding 20dbadOreglons. MBdeed, it

Hs Trp Vals A ' 5 Al a
Val lie Trp T;?*:n%&f%@ s fb¥tnruinitls dglinid ﬁ&%é ntfing Y ind,

Lys Gy Arg Ph 5 digs, eaﬂéisralt?:{ G Ywhsysub%uw toigentaipagubsiitute constant
65707580 Leu G mgibkie g\t r&sion, Ioepmﬂdsrgs AhatedBldlachiRe, -ftﬁ‘rexﬁ@plyﬂl' dedibed arltitfody

n Th r
Lt 32?0330?521%%%5 ﬁwﬁ’?&ég%‘) i P53, B, b B o
<213> Hormp sapi®@ bespaueneed @sing amvsecogrizeddpohniguss. @DB» SefedSet
Val Set Al @ Set an‘ﬁhd)dﬁ@iecﬁalda bbimmunoglobulins can be produced by CDR-grafting or CDR
substitution, wherein one, two, or all CDRs of an immunoglbbulin chain can be
replaced. See e.g., U.S. Pat. 5,225,539; Jones et al., 1986, Nature, 321:552-525;
Verhoeyan et al., 1988, Science, 239:1534; Beidler et al., 1988, J. Jmmunol,, 141:4053-
4060; and Winter, U.S. Pat, 5,225,539, _
15 Winter describes a' CDR-grafting method that may be used to prepare the
antibodies of the present invention (UK Patent Application GB 2188638A, filed on
March 26, 1987; Winter U.S, Pat. 5,225,539), the contents of which is expressly
incorporated by reference. For example, all of the CDRs of a particular antibody may be
replaced with at least a portion of a human CDR (e.g:, a CDR from clone 3D8, as shown
20  inTables 1 and 2, end/or clone 124-152, as shown in Tables 3 and 4, above) or only
some of the CDRs may be replaced. It is only necessary to replace the number of CDRs
required for binding of the antibody to a predetermined antigen (e.g., an exotoxin of C.
difficile).
Humanized antibodies can be generated by replacing sequences of the Fv
25 variable region that are not directly involved in antigen binding with equivalent
sequences from human Fv variable regions. General methods for generating humanized
antibodies are provided by Morrison, S. L., 1985, Science, 229:1202-1207, by Oi e al.,
1986, BioTechniques, 4:214, and by Queen et al. U.S. Pat. 5,585,089, U.S. Pat,
5,693,761 and U.8. Pat. 5,693,762. Those methods include isolating, manipulating, and
30 expressing the nucleic acid sequences that encode all or part of immunoglobulin Fv
variable regions from at least one of a heavy or light chain. Sources of such nucleic acid
are well known to those skilled in the art and, for example, may be obtained from a
hybridoma producing an antibody against a predetermined target, as described above.
The recombinant DNA encoding the humanized antibody, or fragment thereof, can then
35 be cloned info an appropriate expression vector. Other techniques for humanizing
antibodies are described in Padlan ef al, BP 519596 Al, published on December 23,
1992,
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Asp Arg Val Thr ha Thr Cys Arg Ala Set Gn Ay Ile Set Set Trp
202530, Lea Ala Trp Tyr Gn His Lys Pro Ay Lys Ala Pro Lys Len Len
Ile 3540 Tyr Ala Ala Set Set Lea Gn Set Gy Val Pro Set Arg Phe Set

Ay 505560 S&ioSdodizpe Ay Thr Asp Phe Thr Len Thr |le paf o6bcLen
Gn Pro 7075800g0n Asp Phe Ala Thr Tyr Tyr Cys G n Gn iﬁa %ﬂ g’

Phe Pro Trp 859095 Thr Phe Ay Gn Ay Thr Lys Val Gn Ile Lys 100105
<210> 5 <211> 108 <212> PRT <213> Hono sapi ens <_40Q> .5 Gn lle Val :
Len Thr G'n Set Pro 4kawirhin tHesnorBetl tHeduvedin dry atibddieslih #0ich sfcificAftno

Ala Thr Lea Setafdstafy &eﬂ&sﬁﬁkd,@e&tﬁfg ﬂgé’écc)l %%H%MT%%&%?@%%}{%%%&W

Gn Gn Lys.Pro.Q . en L . 3!
e heh Alh ot ey BioaStcrsin the fraetorsueion it toRmaross bingig nbe 55

Set Gy Sets f| yamiigen. KopeRimple] hseleoted, Fhall duntbeSeftacptor EemerbR rddidaes of the

0 G : : T ' . n Trp Set
v aenons SIS ahs cs Rl Bl S5 i
<210> 6 <211> 1%‘? egr g%ﬁﬁﬂ q Mstitgiians iehde araine a¢jd sesistupgadiacent tacthe CDR,
Met Thr G n SetorfyhichSes caalile biateBeting'With SCDR s e@, W.9.700 5588080) ACHteria
Val Thr |le ThrifQeke &‘i@atﬁh@ac%@éﬁ@ﬁm% or'aie‘éle@?fb@t 'Y I%E?Sos%?ﬁgs} (e!‘g_e,u
Ala Trp Tyr. G n n Sl r.o u Lys. a. Pro.. Lys Ser” Let .
3. 54a45 Tyi® Al 4@%@%@ Ggé‘}f’ %é@ﬂféaﬂﬁ‘}’h%m ergbyjagorppraied e refognge. FheSer
Ay 505560. Serac@pjorSame@bsk cihbe AmptuRHemEh ntibedy Fitaewérk s&fiEncsef 2 Leu

Gn Pro 657075&%}1@:&&@@@&3&%_” a Thr Tyr Tyr Cys Gn Gn Tyr Lys. Ser

Tyr Pro Val 859095 A “consensus sequence" is a sequence formed from the most frequently

occurring amino acids (or nucleotides) in a family of related sequences (Ses e.g.,

15 Winnaker, From Genes to Clones (Verlagsgesellschaft, Weinheim, Getmany 1987). Ina
family of proteins, each position in the consensus sequence is occupied by the amino
acid occurring most frequently at that position in the family. If two amino acids occur
equally frequently, either can be included in the consensus sequence. A "consensus
framework"” of an immunoglobulin refers to a framework region in the consensus

20 immunoglobulin sequence.

An anti-toxin antibody, or antigen-binding portion thereof, can be derivatized or
linked to another fimetional molecule (e.g., another peptide or protein). For example, an
antibody can be functionally linked (by chemical coupling, genetic fusion, noncovalent
association or otherwise) to one or more other molecular entities, such as another

25 antibody, a detectable agent, a cytotoxic agent, a pharmaceutical agent, and/or a protein
or peptide that can mediate association with another molecule (such as a streptavidin
core region or a polyhistidine tag).

One type of derivatized protein is produced by crosslinking two or more proteins
{of the same type or of different types). Suitable crosslinkers inchude those that are

30 heterobifunctional, having two distinct reactive groups separated by an appropriate
spacer (e.g., m-maleimidobenzoyl-N-hydroxysuccinimide ester) or homobifunctional
(e.g:, disuccinimidyl suberate). Such linkers are available from Pierce Chemical
Company, Rockford, IL.

Usefial detectable agents with which a protein can be derivatized {or labeled)

35 include fluorescent compounds, various enzymes, prosthetic groups, luminescent
materials, bioluminescent materials, and radioactive materials. Exemplary fluorescent
detectable agents include ﬂuérescein, fluorescein isothiocyanate, rhodamine, and,
phycoerythrin. A protein or antibody can also be derivatized with detectable enzymes,
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Thr Phe Ay Ay Gy Thr Lys Val Gu lie Lys 100105 <210> 7 <211> 5
<212> PRT <213> Hono sapiens <400> 7 Asn Tyr Gy Met H's 15 <210> 8
<211> 17 <212> PRT <213> Hono sapiens <400> 8' Leu lie Trp Tyr Asp

Gy Ser Asn Au Asp Tyr Thr Asp Ser Val Lys 151015 Ay <210> 9 <211>

13 <212> PRT ﬁ%'l% sapi ens <400> 9 Trp Ay Mt Val

lie Asp Val Phe 566 JIIZ 1510 <210> 10 <211> 5 <212> PRT Qé’%g@oﬁg?@&s
sapi ens <400> 10 Ser Tyr Gy Met H s 15 <210> 11 <211> 17 <212> PRT
<213> Honp sapiens <400> 11 Val Ile Trp Ala. Sex Gy Asn Lys Lys Tyr

Tyr 1le G u Sex sieH as@lkalidyildifhatabey hotBckitshlpérosdlbds; ppatactbsidasERT <213>
Horo sapi ens <4%§y1%ﬁolﬁleﬁer§&p glﬁaﬁe 65iths JXI{d ti]u? 111532 ]\Qﬁen]a‘?broigiﬁ }s>de%vaﬁzed with a
detectable enzyme, it is detected by adding additional reagents that the enzyme uses to
5 produce a detectable reaction product, For example, when the detectable agent
horseradish peroxidase is present, the addition of hydrogen peroxide and
diaminobenzidine leads to a colored reaction product, which is detectable. A protein can
also be derivatized with a prosthetic group (e.g., streptavidin/biotin and avidin/biotin).
For example, an antibody can be derivatized with biotin, and detected through indirect
10 measurement of avidin or streptavidin binding.

Labeled proteins and antibodies can be used, for example, diagnostically and/or
experimentally in a number of contexts, including (i) to isolate a predetermined antigen
by standard techniques, such as affinity chromatography or immunoprecipitation; and
(ii) to detect a predetermined antigen (e.g., a toxin, e.g., in a cellular lysate or a patient

15 sample) in order to monitor protein levels in tissue as part of a clinical testing procedure, -
e.g., to determine the efficacy of a-given ireatment regimen.

An anti-toxin antibody or antigen-binding fragment thereof may be conjugated to

another molecular entity, such as a label,

20 3. Screening Methods
Anti-toxin antibodies can be characterized for binding fo the toxin by a variety of

known techniques. Antibodies are typically characterized by ELISA first. Briefly, |
microtiter plates can be coated with the toxin or toxoid antigen in PBS, and then blocked
with irrelevant proteins such as bovine serum albumin (BSA) diluted in PBS. Dilutions

25 of plasma from toxin-immunized mice are added to each well and incubated for 1-2
hours at 37°C. The plates are washed with PBS/Tween 20 and then incubated with a
goat-anti-human IgG Fe-specific polyclonal reagent conjugated to alkaline phosphatase
for 1 hour at 37°C. After washing, the plaies are developed with ABTS substrate, and
analyzed at OD of 405. Preferably, mice which develop the highest titers will be used

30 for fusions.

An ELISA assay as described above can be used to screen for antibodies and,
thus, hybtidomas that produce antibodies that show positive reactivity with the toxin.
Hybridomas that produce antibodies that bind, preferably with high affinity, to the toxin
can than be subcloned and further characterized. One clone from each hybridoma,

35 which retains the reactivity of the parent cells (by ELISA), can then be chosen for
making a cell bank, and for antibody purification.
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<212> PRT <213> Hono sapi ens <400> 13 Lys Tyr Ay Met H's 15 <210> 14
<211> 17 <212> PRT <213> Honp sapi ens <400> 14 Val Ile Trp Tyr Asp
@y Thr Asn Lys Tyr Tyr Ala Asp Ser Met Lys 151015 ay <210> 15 <211>

7 <212> PRT <243®m¢iasn sapi ens <400> 15 Asp Pro Pro Thr
15 <210> 16 <211> 11 <212> PRT <213> Honp sapi ens <400> %ﬁlﬁxﬁggﬂég

Sex Gn fly Ile Sex Sex Trp Leu Ala 1510 <210> 17 <211> 7 <212> PRT
<213> Hono sapiens. <400> 17 Ala Ala, Ser Set Leu G n Set 5 <210> 18
<211> <212> PRT <213ophitfythesafiiteris antibodies, $dectedihybiidlomablean Hsovaein réle

Sl e Rl M Bt s N i
<212> PRT <2133 matOgraphy w1 protein A-Sepharose (Pharmacia,
5 Piscataway, N J. ) to punfy the protein. After buffer exchange to PBS, the conceniration
can be determined by spectrophotometric methods.

To determine if the selected monoclonal antibodies bind to unique epitopes, each
antibody can be biotinylated using commercially available reagents (Pierce, Rockford,
Iil.). Biotinylated MAb binding can be detected with a streptavidin labeled probe.

10 Anti-toxin antibodies can be further tested for reactivity with the toxin by Western
blotting.

Other assays to measure activity of the anti-toxin antibodies include
neutralization assays. J» vifro neutralization assays can measure the ability of an
antibody to inhibit a cytopathic effect on cells in culture (see Example 3, below). fn vivo

15 assays to measure toxin neutralization are described in Examples 3, 6, and 7, below.

4. Pharmaceutical Compositions and Kits

In another aspect, the present invention provides compositions, e.g.,

pharmaceutically acceptable compositions, which include an antibody molecule
20 described herein or antigen binding portion thereof, formulated together with a
pharmaceutically acceptable carrier.

"Pharmaceutically acceptable carriers” include any and all solvents, dispersion
media, isotonic and absorption delaying agents, and the like that are physiologically
compatible. The carriers can be suitable for intravenous, intramuscular, subcutaneous,

25 parenteral, rectal, spinal, or epidermal adminisiration (e.g., by injection or infusion).

The compositions of this invention may be in a variety of forms. These include,
for example, liquid, semi-solid and solid dosage forms, such as liquid solutions (e.g.,
injectable and infusible solutions), dispersions or suspensions, iposomes and
suppositories. The preferred form depends on the intended mode of administration and

30 therapeutic application. Useful compositions are in the form of injectable or infusible
solutions. A useful mode of administration is parenteral {e.g., intravenous,
subcutaneous, intraperitoneal, intramuscular). For example, the antibody or antigen
binding portion thereof can be administered by intravenous infusion or injection. In
another embodiment, the antibody or antigen binding portion thereof is administered by

35 intramuscular or subcutaneous injection.

The phrases "parenteral administration"” and "administered parenterally" as used
herein mean modes of administration other than enteral and topical administration,
usually by injection, and include, without limitation, intravenous, intramuscular,
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<400> 20 Asp Ala Set Asn Arg Ala Thr 15 <210> 21 <211> 10 <212> PRT
<213> Hono sapiens <400> 21 Gn Gn Arg Set Asn Trp Set A n Phe Thr
1510 <210> 22 <211> 11 <212> PRT <213> Honpo sapi ens <400> 22 Arg Al a

Set Gn dy et Trp Leu Ala 1510 <210> 23 <2113 Al
<213> Hono yadpﬁeﬁéhzgmo 23. Ala Ala Set Set Leu Gn rmiéafgg 54

<211> 9 <212> PRT <213> Honp sapi ens <400> 24 Gn Gn Tyr Lys Ser Tyr
Pro Val Thr 15 <210> 25 <211> 11 <212> PRT <213> Honpo sapi ens <220>
<221> MOD RES ia@eteriglpinati@pl, ida@psalay mtidrbitadfitrroardiae,dnte@i2val,<221 >

MOD_RES <222> ﬁ@é}geﬁ%ﬁ&ﬁt ﬁ@s&aamap B AReodE shbon 2, iBRanbidiials abéqsma@' n
Xaa Xaa Set Ser, %&umégs%mla 1 dur%lgn?i 1§t§ast<e%n]é}mjectlo<nza]ﬁ T RT <213>
Hono sapi ens
5 Therapeutic compositions typically should be sterile and stable under the
conditions of mapufacture and storage. The composition can be formulated as a
solution, microemulsion, dispersion, liposome, or other ordered structure suitable to high
antibody concentration. Sterile injectable solutions can be prepared by incorporating the
active compound {i.e., antibody or antibody portion) in'thg required amount in an
10 appropriate solvent with one or a combination of ingredients enumerated above, as
required, followed by filtered sterilization. Generally, dispersions are prepared by
incorporating the active compound into a sterile vehicle that contains a basic dispersion
- mediurn and the required other ingredients from those enumerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the usefil methods of
15 preparation are vacuum drying and freeze-drying that yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof. The proper fluidity of a solution can be maintained, for example, by
the use of a coating such as lecithin, by the maintenance of the required particle size in
the case of dispersion and by the use of surfactants. Prolonged absorption of injectable
20 compositions can be brought about by including in the composition an agent that delays
absorption, for example, monostearate salts and gelatin.

The antibodies and antibody portions described herein can be administered by a
variety of methods known in the art, and for many therapeutic applications. As will be
appreciated by the skilled artisan, the route and/or mode of administration will vary

25 depending upon the desired results.

In certain embodiments, an antibody, or antibody portion thereof may be orally
administered, for example, with an inert diluent or an assimilable edible carrier. The
compound (and other ingredients, if desired) may also be enclosed in a hard or soft shell
gelatin capsule, compressed into tablets, or incorporated directly into the subject's diet.

30 For oral therapeutic administration, the compounds may be incorporated with excipients
and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. To administer a compound of the invention by
other than parenteral administration, it may be necessary to coat the compound with, or
co-administer the componund with, a material to prevent ils inactivation. Therapeutic

35 compositions can be administered with medical devices known in the art.

Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time, or the dose may be proportionally reduced or
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<220> <221> MOD RES <222> (3)7.(5) <223> Variable am no acid <220>
<221> MOD_RES <222> (6) <223> Ser or Thr <400> 26 Ala Ser Xaa Xaa Xaa
Xaa 15 <210> 27 <211> 7 <212> PRT <213> Hono sapi ens <220> <221> MOD

RES <222> (3)wh fofe12i323> Vari abl e amino acid <220> <224 Mbds ol
<222> (5)?- <223> Ser or Asn <220> <221> MOD_RES <222> (6) <223>

Vari abl e am no acid <220> <221> MORES <222> (7) <223> Pro or Ser
<400> 27 G n G n Xaa Xaa Xaa Xaa Xaa 15 <210> 28 <211> 4 <212> PRT
<213> Hono sapiipweasedigindiogediprthxjgentios ditle theraputicsit@tior? Tis espboialByl 2>
PRT <213> Honmo gdh:fesusie imukitphrentdabodipasitions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to
5 physically discrete units suited as unitary dosages for the subjects to be treated; each unit
contains a predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The
specification for the dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the active compound and the particular

10 therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active compound for the treatment of sensitivity in individuals.

An exemplary, non-limiting range for a therapeutically or prophylactically
effective amount of an antibody or antibody portion of the invention is 0.1-60 mg/kg,
e.g.,0.5-25 mg/kg,! 1-2 mgfkg, or 0.75-10 mg/kg. It is to be further understood that for

15 any particular subject, specific dosage regimens should be adjusted over time according
to the individual need and the professional judgment of the person administering or
supervising the administration of the compositions, and that dosage ranges set forth
herein are exemplary only and are not intended to limit the scope or practice of the
claimed composition.

20 Also within the scope of the invention are kits iﬁcludjng an anti-toxin antibody or
antigen binding portion thereof. The kits can include one or more other elements
including: instructions for use; other reagents, e.g., a label, a therapentic agent, or an
agent usefirl for chelating, or otherwise coupling, an antibody to a label or therapeutic
agent, or other materials for preparing the antibody for administration; pharmaceutically

25 acceptable carriers; and devices or other matetials for administration to a subject.

Various combinations of antibodies can be packaged together. For example, a
kit can include antibodies that bind to toxin A. (e.g., antibodies that include the variable
heavy and light chain regions of 3D8) and antibodies that bind to toxin B (e.g., human
momnoclonal anti-toxin B antibodies, e.g., 124-152, 2A11, and/or 1G10, or polyclonal

a0 antisera reactive with toxin B). The antibodies can be mixed together, or packaged
separately within the kit

Instructions for use can include instructions for therapeutic application including
suggested dosages and/or modes of adminisiration, e.g., in a patient with a symptom of
CDAD. Other instructions can include instructions on coupling of the antibody to a

35 chelator, a label or a therapeutic agent, or for purification of 2 conjugated antibody, eg.,
from unreacted conjugation components.
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<222> (3)..(4) <223> Variable am no acid <220> <221> MOD_RES <222>
(6)..(8) <223> Variable am no acid <220> <221> MOD_REs <222>
(10)..(11) <223> Variable am no acid <220> <22|1> N_?D_R)E(S <)2(22>G «
13)..(14) < > riable am no acid <400> 29 lie Trp Xaa Xaa aa
g(aa) Xag Ti/r @22@% lﬁgt Xaa Xaa Gy 151015 <210> 30 <21£9Tf£ézﬁ°5f°2¥i >
PRT <213> Hono sapiens <400> 36 Asp Ile G n Met Thr G n Set Pro Set
Ser Leu Ser Ala Set Val Gy 151015 Asp Arg Val Thr Ile Thr Cys Arg

Ala Ser G n Gy Il e Teekit ot inditds 2eRB0e1RR], AkiRrapbRic Byént Gnil/of fba%e)ﬁﬁuseﬁ:l

P GnlL Al : S L |1 g 35 5 [ a r t.Le

G’r(r)I Setn Glyfl Valafoggrhc%lagég orﬁ%’rﬁ%g c@@ﬁn Ggé@? %’@Belgg Fgeﬁ%’%%e?nﬁé’%}' Thr
Asp Phe Thr LerConpling 3gsnigéinclude pgeptsisuct as Nohylr6smerB8aid NS fn Rick catpsihe
Thr Tyr Tyrs Cyskifdaf iddhifle bi¢ ordbdie S84 reddfion PERel 16 BarS220RS rehbonR S s@a%tion

] < >, < > 7, <212>°P
<2135 Lomp. sap s ksl b o i popefiicf B laartupdiem
Len Set Al a Serstartins iqpteorislsargemtiowintermegiaesl Thr 11 e Set Cys Arg Met
Ser Gn Ay lle Set Thekit faf furbk? 2ordsin at 184kt MedditiBnal Yagdat, BudH & 2ld¥3ndsfi€or
Gy Lys Ala Pr %e%p%u&ce angelﬁt? Q.g.l, la%iagnosﬁc or therapeutic agent as described herein, and/or one

10 or more additional anti-toxin or anti-C. difficile antibodies (or portions thereof),
formulated-as appropriate, in one or more separate pharmaceutical preparations.
Other kits can include optimized nucleic acids encoding anti-toxin antibodies,
and instructions for expression of the nucleic acids.

15 5. Therapeutic Methods and Compositions |
The new proteins and antibodies have in vitro and in vivo therapeutic,
prophylactic, and diagnostic utilities. For example, these antibodies can be administered
to cells in culture, e.g., in vitro or ex vivo, or to a subject, e.g., in vivo, to treat, inhibit,
prevent relapse, and/or diagnose C. difficile and disease associated with C. difficile.

20 As used herein, the term "subject” is intended to include human and non-human
animals. The term "non-human animals" includes all vertebrates, e.g., mammals and
non-mammals, such as non-human primates, chickens, mice, dogs, cats, pigs, cows, and
horses.

The proteins and antibodies can be used on cells in culture, e.g., in vitro or ex

25 vivo. For example, cells can be cultured in vitro in culture mediur and the contacting
step.can be effected by adding the anti-toxin antibody or fragment thereof, to the culture
medium. The methods can be performed on virions or cells present in a subject, as part
of an in vivo (e.g., therapeutic or prophylactic) protocol. For in vivo embodiments, the
contacting step is effected in a subject and includes administering an anti-toxin antibody

30 or portion thereof to the subject under conditions effective to permit binding of the
antibody, or portion, to any toxin expressed by bacteria in the subject, e.g., in the gut.

Methods of administering antibody molecules are described herein. Suitable
dosages of the molecules used will depend on the age and weight of the subject and the
particular drug used. The antibody molecules can be used as competitive agents for

35 ligand binding to inhibit or reduce an undesirable interaction, e.g., to inhibit binding of
toxins to the gasirointestinal epithelium,
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354045 Tyr Ala Ala Set Thr Len Gn Ser Ay Val Pro Set Arg Phe Set
Gy 505560 Set Gy Set Ay Thr Asp Phe Thr Len Thr Ile Set Set Leu
Gn Pro 65707580 G n Asp the Ala Thr Tyr Tyr Cys G n G n Tyr Asn Ser

Tyr Pro Trp 359%Aa.ths Phe Gy Gin Gy Thr Lys val Gn %EW?W@Q 0>

<210> 32 <211> > PRT <213> Hono sapi ens <400> 3

Met Thr Gn Set Pro Ser Set Val Set Ala Set Val Gy 151015 Asp Arg
Vai Thr Ii e Thr Cys Arg Ala Set Gn Gy lie Set Set Trp 20.2530 Leu
Al Trp Tyr. G n H s ThysntPosin@niibddies (o&laﬂuganbm phﬂmmmurebﬂ) €anPed 045

Tyr Ala Ala Seradﬁ%st&‘é‘&' Qo&bﬁ%ﬁ czl@‘ Eﬁ%é%x ofﬂey
505560 Sex @y Set é ‘Leu

Pro 65707580 QTeuRgin HB“ Yc gmﬂa m???nSAéﬁlﬂB@#%“Fbﬂ*
Pro Trp 85%095 c‘ﬁhbemdu@h;deﬁa mtﬁoymlahanuby@r dw’ahnga‘ublﬂdugpbmni&&bﬂﬁldan

Vet Thr G n Sor BRER ‘52@?@%@ A el il i@%‘)@%&%&ﬂ
Val Thr lie Thrb® éPg ?—f&ﬁ‘ erly| that inglugesrthe, variah e@&#’n@‘)ﬁ Por py 81@5%0“
Ala. Ala Set Se.tanﬂﬂure@oﬂs SAdeastiSbidentidhiao e walabie %bnd deDSEXI‘hS@;ﬁu-i’ak%B
2550, 115 B0 e R St S Bl 85
Pro 65707580  identical to e variable rcgwns of the foregoing, e.g., 124-152. Combinations of anti-
toxin A {(e.g., 3D8) and anti-toxin B antibodies (e.g., 124-152) can provide potent
imhibition of CDAD.
It is understood that any of the agents of the invention, for example, anti-toxin A
or anti-foxin B antibodies, or fragments thereof, can be combined, for example in

15 different ratios or amounts, for improved therapeutic effect. Indeed, the agents of the
invention can be formulated as a mixture, or chemically or genetically linked using art -
recognized techniques thereby resnlting in covalently linked antibodies {or covalently
linked antibody fragments), having both anti-toxin A and anti-toxin B binding-
properties. The combined formulation may be guided by a determination of one or more

20 parameters such as the affinity, avidity, or biological efficacy of the agent alone or in
combination with another agent. The agents of the invention can also be administered in
combination with other agents that enhance access, half-life, or stability of the
therapeutic agent in targeting, clearing, and/or sequestering C. difficile or an antigen
thereof.

25 Such combination therapies are preferably additive and even synergistic in their
therapeutic activity, e.g., in the inhibition, prevention (e.g., of relapse), and/or treatment
of C. difficile-related diseases or disorders (see, e.g., Example 16 which shows the
efficacy of single and combined antibody therapies). Administering such combination
therapies can decrease the dosage of the therapeutic agent (e.g., antibody or antibody

30 fragment mixture, or cross-linked or genetically fused bispecific antibody or antibody
fragment) needed to achieve the desired effect.

Immunogenic compositions that contain an immunogenically effective amount of
a toxin, or fragments thereof, are described herein, and can be used in generating anti-
toxin antibodies. Immunogenic epitopes in a toxin sequence can be identified according

35 to methods known in the art, and proteins, or fragments containing those epitopes can be
delivered by various means, in a vaccine composition. Suitable compositions can.
include, for example, lipopeptides (e.g., Vitiello ez al., J. Clin. Invest. 95:341 (1995)),
peptide compositions encapsulated in poly(DL-lactide-co-glycolide) (“PLG”)
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G u Asp Phe Ala Thr Tyr Tyr Cys G n Gn Tyr Asn Sex Tyr Pro Trp
859095 Thr Phe Ay Gn Ay Thr Lys Val Ju lie Lys 100105 <210> 34
<211> 107 <212> PRT <213> Hono sapiens <400> 34 Asp Ile Gn 1 Asp

Arg Val Leu Ayeabéizi3z Met Thr G n Set Leu Sex Ser LeuP%q.@fdo 00§5§
Val dy-51015 Thr lie Thr Q/sArgAIaSer Gn dy lie Ser rep

202530 Tyr G n n Pro Lys .Se e 4045 Tyr
Ala A a >éex Sermci:‘f@ﬁpllémﬁ (s8¢ @UFy] eef:‘f ief I pﬁ%@%ﬁ‘dl?%o@&w et
Set Gy Set Q yalyHacche2: A 30(1908uIoTEw ef bl ep'aaeue Be§75L21L(1995)), Reptide

%5 73133085UT/Q? ssﬂn@cemamércvlhﬂmhn% VaI 1&@@@&6@33 . .,5;2 0>
35 <2115 321 <?Jfggh%¥ ‘i’zf@@%%% éjﬁﬁ??@%@fésf %@4;3:23543
(1)..(321) 5<40q°93}, guicmuitiple asijgea peptiie systeay (Ma%ﬁ’s)o(sa t.ot TanePrgt. WatlcAcad.
gca tot gta gga,s'cﬂ@ﬂmslﬂw% J¥y; THAI . %amw&@s% 1755%( ?é)) Set

Ala Sex val dy 151 ac a gtc ace ate, act
ggt att agc age tgg ?detblr@ﬁv%g@ °/§&t‘8 tth@‘ﬁ’nmm

Ay lle Sex Setarélwell mms&dtmaiu@eﬂ)rb:g@pﬂeathym@bum abhaming Gachg@ §udrserum

t t
gee cot ﬁ;g Eeaallﬁﬁé%nl thnud ek {deﬂolf“@na- 5o?ds-§¥5h ;ngg'ﬂ ®§¢%$O§Ib§&ﬂa¥m&¥ﬁ,
gtc cca te¥ a epza, ﬁ’aﬂﬁéBwePFrPW% %déheélé%‘? ?CQ_DQEPS@F\S 03B £0
Val Pro Set lvg phisol6gitalliitylefaBB §50, sagptablgpdiluett sgggasmgatsaﬁﬁeptyﬁeﬂlyct c

ace ate age ag q;hs%ﬂate BEMGEd s aéég ﬁ%tcS Ssitkoak at'ﬁ Voot aﬁ*ﬁ@@@% E{égl{ié_ %;t

Thr Ile Set Pro aa_gat_ ttt gc
caa cag get aata ety u(‘fﬂ’(ts {ug %@%ﬁe]ﬁ@budtw
Gn Gn Ala Asnlstuh hedrxide, Br duﬁ%nﬁbgoﬁﬂﬂer@@ﬁwdﬂ&o@ﬂ@n&ﬁ&taag

gtg gaa atfy aadgikionally, CTL responses can be primed by conjugating toxins (or fragments,

inactive derivatives or analogs thereof) to lipids, such as tripatmitoyl-S-
glycerylcysteinyl-seryl- serine (PsCSS).

The anti-toxin antibodies can be administered in combination with other agents,
such as compositions to treat CDAD. For example, therapeutics that can be

20 adminisiered in combination with anti-toxin antibodies include antibiotics used to treat

CDAD, such as vancomycin, metronidazole, or bacitracin. The antibodies can be used
in combination with probiotic agents such as Saccharomyces boulardii. The antibodies
can also be administered in combinations with a C. difficile vaccine, e.g., a toxoid
vaccine.

25
6. Other Methods ' ,

An anti-toxin antibody (e.g., monoclonal antibody) can be used to isolate toiins .
by standard techniques, such as affinity chromatography or immunoprecipitation.
Moreover, an anti-toxin antibody can be used to detect the toxin (e.g., in a stool sample), -

30 | eg,toscreen samples for the presence of C. difficile. Anti-toxin antibodies can be used
. diagnostically to monitor levels of the toxin in tissue as patt of a clinical testing

procedure, e.g., to, for example, determine the efficacy of a given treatment regimen.
Exemplification

35 Throughout the examples, the following materials and methods were used unless
otherwise stated.
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Thr The Ay Gn @y Thr Lys Val Gu Ile Lys 100105 <210> 36 <211> 324
<212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(324) <400>
36 gaa att gtg ttg aca cag tot cca goo acc ctg tot ttg tot cca ggg 48

Gu lle Val kghoddadtn Sex Pro Ala Thr Leu Set Leu SerP§> rﬁsz@s)ﬁosns
1510. 15 gaa aga gcc ace etc tat 'tgc agg gcc agt cag agt gtt ago age

tac 96 Glt: Arg Ala Thr -Leu,ger Cys Arg Ala Set G n Set Val 8er Sex
Tyr 2@&530' tta gee tgg tac caa cag aaa act ggc cag get cca agg ctc

ate atc 144 LeMatdriplsTang Methodii n G n Lys Pro Ay Gn Ala Pro Arg Leu
Leu lie 354045 tat n&ﬁﬁ&%ﬁ%&cﬁ&%fﬂﬂ%&&ﬁ:ﬁ%ﬁtﬁ%ﬁ&y@ ﬁ%@s&ﬁé}wﬁ 9

192 Al

Phe Sox Oy sosuiiited Ry Sraliechnien et olilhe ol ey podmtaaaNA
ago cta gag caﬁecmrﬂommmugolﬁwimoyaﬂvmg Asibdlydechholog podistandard  Sex
Ser Leu 11 Pr o REALSRfhI0RB IR eludiof oSt . S iorbCnitil G881 GARG 00!
Sot hen Trp SeYdResChage Fﬁﬁ%amelﬁ@tor&g&re ot 1995 b prginedios
ate aaa324 Phe PTdtocoisf(Memo;is ﬁrMolﬂkaulogw,ﬁm’&Iau]ASpIﬂlmand_BmI%Qmﬂibodg
<210> 37 <211> 2 >
(1)..(321), f‘ e Zé'% ckg%agé ﬁ%%)m? Cof ALhgE °§§§’%§0§é ; Mo g&q%ﬁ
gca t ot gtﬁ gg&1 BB Iﬁg M@@eﬁ'ﬁ«/@?b ’ﬁ‘g%e‘g ATOFPE G- Tk L. Fsgps, Sk

Al a Set Val d y1999%@ddbCumant Boptocghs in MokcdbrdBialogy, edt. Avghelye gl doghn Wilgy &
ggt att age ageq 9 Asp Arg Val Thr lie Thr Cys Arg Ala Set G n
Ay lie Sex Sex Trp 202530 tta get tgg tat cag cag aaa cca gag aaa
gcc cot aag too ctg atc 144 Leu Ala Trp Tyr Gn Gn Lys Pro Qu Lys
Ala Pro Lys Ser Leu lie 354045 tat QCtENMMPLES agt ttg caa agt ggg

gtc cca tgg agg tt C Sn;sg’arﬂ%-%ﬁ estliftailh @ Riifo es((/;'tw'ﬂJE ?ﬂh n$f it

Val Pro Sex ghthe ga tot gg act
ate ace atc v\ e E‘Eﬂ 5294@ Simser "Gy Thr Asp Phe Thr
Leu Thr lie Sex Sex Leu G n Pro 657075BO gaa gat ttt gca act tat tat

tgc caa tag t a%%e %.9 beﬁea&ﬁ&%gm.ga%gg R Aot THT YT TYT
Cys Gn Gn Tyr X 1Y :
C. ;ﬁ‘iczle toxin A was obtained either from Techlab, Inc. (Blacksburg, Va), or
20 by recombinant production. The toxin was purified and inactivated prior to
immmization. Inactivation was performed by treatment with reactive UDP-dialdehyde,
which results in alkylation of catalytic residues while preserving native toxin structure.
For the detailed protocol, see Genth e al., Inf and Immun. 68(3):1094-1101, 2000.
Briefly, purified toxin A was incubated with UDP-2’,3’-dialdehyde (0.1-1.0mM)in
25 buffer for 18 hours at 37°C, filtered through a 100 kDa-cutoff filter to remove unreacted
UDP-2’,3’-dialdehyde, and washed with buffer. Inactivated toxin A (toxoid A) was
used for immunizétion. | .

HCo7 transgenic mice, generated as described above in the section entitled
“Generation of Human Monoclonal Antibodies in HuMAb Mice” and suppliedby
30  Medarex, Milpitas, CA, were immunized intraperitoneally 6-12 times each with 10 pg-
of toxoid in RIBI fcldju{rant. In the HCo7 transgenic mice, the endogenous mouse kappa
light chain genehas been homozygously disrupted as described in Chen ef al, (1993)
EMBO J. 12:811-820 and the endogenons mouse heavy chain gene has been
homozygously dishlptéd as described in Example 1 of PCT Publication WO 01/09187.
35 The HCo7 transgenic Iguice carry a human kappa light chain transgene, KCo5, as
described in Fishwild et al. (1996) Nature Biotechnology 14:845-851, and the HCo7
human heavy chain transgene as described in U.S. Patent Nos. 5,545,806; 5,625,825,
and 5,545,807, Serum was collected from each mouse and tested for reactivity to toxin
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act ttc ggc gga ggg acc aag gtg gag atc aaa321 Thr the Ay Ay Ay
Thr Lys Val Gu lie Lys 100105 <210> 30. <211> 36 <212> DNA <213>
Hono sapi ens <220> <221> CDS <222> (1)..(366) <400> 38 cag gtg cag
ctg 9tg gag Wy208@di4Pa 99c gtg gtc cag cot ggc agg 48 @f)ﬁéﬁ@dsfo@ﬂk
Let Val Gu Ser Ay Gy Ay val Val Gn Pro Ay Arg 151015 tea ctg
aga ctc too tgt gag gcg fot gga ttc ago ttc agt aac tat96 Set Leu Arg
Leu Set Cys Ala Al a Set Phe Set the Set Asn Tyr 202530 ggc atg
cac tgg gtc cg&@a@lwamug@@wfgg@tmmgm@mw colilsg 1Mlice Ghag tekfied
His Trp Val ArgoSitite 0 fxil Arddctivelats n t a.n@sétuﬂ"v&r%ﬁ fect3@4iH 3 19%?
ctt atatggtat a a ac a c.too

Leu Ile Trp Tyr &%A@W%S% %@H‘ﬂ% %ﬁ vbm‘q—wnﬁﬁﬁﬂﬁg legny w%ﬁs ion
aag ggc cga ttdOhﬂmdam@sap@mxag%telgédaﬁalﬁeﬁaxbvaa@maonm@edogn@dat 240 .
Lys Gy Arg the Thr cldugi i3BtiddMd visPgeRertePaid debednddHy BBISALPerIéﬁEa e of

65707580 ctg c aac ct a ¢ ga C

L9288 Let G n%eqﬁs@an%@%?m%wg oS5l aﬂ%%ﬁaizw% b el
Cys 859095 gcg sa@mmoyggem@e@mn&ggsaggate@mbn@hmfgmmnsgrethsteﬂun'g:ﬂﬂe5
atc tgg 336 Ala Arg Trp Ay Met Val Axg Gy Val Ile Asp Val the Asp

Ile Trp 10105110 ggc caa ggg aca gtg gtc acc gtc tot tca366 Ay Gn

Ay Thr Val ValTable5 Val Set Ser 115120 <210> 39 <211> 342 <212> DNA
<213> Honp safi ens Fushor <221> mmﬂi 1) . %(abtigyn spiiiie 39 Capulmlizing
cag ctg gtg gdg tot ggg_ggc (¢ (%& caglcct _ggg._agg48 Gn Met G n
Let Val Gu Sdil Ay Ay dvy 5&7 n Pro|@4(5&(1632) 51015 [ 0dd12/1682)
aga ctc too tdt2 gaa geg taot (@284 cc 11 | 40384 1 at 96 | 0(0/384)

3 1.8 (14/768) 0.39 (3/768)

4 4.4 (43/960) 1.7 (17/960)

Three hybridoma clones wete selected for further analysis: 3D8, 1811, and
33.3H2. CDNAs from each clone were amplified by RT-PCR from mRNA, cloned, and

15 sequenced. One heavy chain V region consensus sequence was found for each clone.
All three clones utilized a VH region derived from the same germline V region gene
(VH 3-33), but uiilized different ¥ sequences. The amino acid sequences-of the VH and
VL regions from each clone are shown in Figure 1 (SEQ ID NOs: 1-6). The
complementarity determining regions (CDRs) are overlined in the Figure.

20 Sequence analjrsis of the kappa V (Vx light chain) genes revealed that HuMAb
1B11 and 33.3H2 each express one consensus kappa chain V sequence, The 1B11
hybridoma expressed a Vi light chain derived from the Vk L6 germline gene, whereas
the33.3H2 hybridoma-expresses a Vi light chain derived from the Vi L15 germline
gene, Upon analysis of the Vk clones from HuMADb 3D8, 6 (I-VI) light chains were

25 expressed at the mRNA level (Figure 1). To determine which of the light chains were
expressed at the protein level, mass speciroscopy and N-terminal sequencing of the
purified 3D8 antibody were performed. When light chains were isolated from cellular
protein and analyzed by mass spectroscopy, a single light chain was seen with a mass of

123,569 Daltons. This corresponded to the light chain with the group I amino acid
30 sequence depicted in Figure 1, which is derived from the Vi L19 germline gene. N-
terminal sequencing of the light chain confirmed this result, Figures 2A, 3A, and 4A
"depict the nueleotide and the amino acid sequences of the Vx of each 3D8 (group I; SEQ
ID NOs: 4, and 30-34), 1B11 (SEQ ID NO: 5), and 33.3H2 (SEQ ID NO:6) respectively.
The CDRs are overlined and the germline Vi and Jx are shown.
35
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Set Leu Arg Leu Set Cys Gu Ala Set Ay Phe Set the Asn Set Tyr
202530 ggc atg cac tgg gtc cgc cag get cca ggc aag ggg ctg gag tgg
gtg 144 Sty Met H's Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp

Val 354045 t Hhgr2eha t99 gee agt gga aat aag aaa tat §
tee gtg 192 gg)r Vallz t?e Trp Ala Sex Gy Asn Lys Lys Tyr é?{/r Ple

Ser Val 5560 gag ggc cga ttc ace ate tee aga gac aat tee aag aac acg
ctg tat 240 Au Gy Arg Phe Thr lie Sex Arg Asp M Sex Lys Asn Thr

Leu Tyr 65707580 ctlfug he 208qubkasdy somprisesa hepaty ghain vpsighlg aegiandbpt gaghe gt g
tat tac tgt 288rbdudt éHon dbfed Adth a30¥nah 8UI RBY gdlednd b HgMheRaid ViriahleFeglH that

T T 859 t.ttt ac t ace
4 23 oA T
Leu Val Thre Valaegum ErIEEEregon BuppIs \ >
DL\IA <213>t Horr:) a:ﬂ{ﬁ%@eaﬁm&ﬁmeregaﬁﬂ%%é Prbeuct éﬂé)deﬁéeﬁ%gf‘

(0]
Vel fin Loy varvergsed, 1899 R aitofofbnts scbvihion i e daiom s e
tee ctg aga et @mfbletftfglrdqwd@oglaﬂmnagyﬁ?z-ﬁtgm@ndahglﬂahamamabhteg%lthat
ggrz 558“ AggatLetuﬁgiepwﬁcﬁg%g&érﬁe&%m@hﬁg%ﬁ;vﬂhs ghlke Asn Lys Tyrt
gty 144 0 Mer i s T paneRr R 1 s Hifen B0 PRt daled ndl?
Val 354045 gc aangbadyf JH2 gupresses Iyatan dg(33 mstamwglmaThambbadlesgiemrxyam
tee atg 192 Al axfables bg Jér@xsawed ﬁ%ﬁ thds¥ iR doﬁ%@aﬂdfﬁusTékeryﬁae P RpeSP

Sex Met 505560 aa C ate tee a ac aat tee aag aat
atg ctg tat 240 Eg%s "%r’ﬂ ?nﬁw’@@é‘?‘m%’ T5810Rs. JANA I??%Od?@ﬂﬂf?et
beta Tyr 65707%6863&@6@@@@ of ezchzipae weaclompd uyee vedor tgbe expegsedat a gt g

tat tae tgis 288mkiaH akfbolly MphafiBRtstoh thBYndsd Ala G u Asp Thr Ala Val
Tyr Tyr Cys 859095 gcg aga gat ccc ccc act get aac tac tgg ggc cag

gga ace ctg gtc 336 Ala Arg Asp Pro Pro Thr Ala Mh Tyr Trp Ay Gn
fly Thr Leu Val : ] 23 il o3 Hbddes Val Ser Ser 115

<210> 41 <211> 271035%%%%@5?& antlbody to toxin A was determined by ELISA using standard

techniques. The results of this assay are depicted in Figure 5. Antibodies produced by

20 3D8, 1B11, and 33.3H2 were compared to a fourth human monoclonal antibody with
toxin A binding activity, 8E6. Figure 5 shows that the antibodies bind toxin A with
comparable affinities.

The affinity of the 3D8 and 1B11 antibodies for toxin A was also measured with

Biacore® instrument, which detects biomolecular binding interactions with surface

25 plasmon resonance technology. Each antibody was added to protein A-coated sensor
chips, and toxin A was allowed to flow over the chip to measure binding. 3D8 had a Kp
of 14.6x 10"°M. 1B11 had aKp of 7.38 x 10"'°M. Thus, the antibodies bind with high
affinity to toxin A. These binding constants indicate that the antibodies have affinities
suitable for use in human therapy.

30

Example 3. Toxin Neutralization by Anti-Toxin A Antibodies
Antibodies expressed by 1B11, 3D8, and 33.3H2 hybridomas were tested for

toxin A neutralization activity in vitre. Cells were incubated in the presence of varying
concentrations of toxin A, which causes cells to round up and lose adherence to cell

35 culture dishes. Cytopathic effect (CPE) was determined by visual inspection of cells. A
CPE score from 0-4 was determined, based on the results of the visual inspection
{4=100% cytotoxicity, 0=0% toxicity). The results of these assays are depicted in
Figures 6A and 6B. Neutralization of toxicity against a human lung fibroblast cell line,
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<213> Costridiumdifficile <400> 41 Met Ser Leu lie Ser Lys Gu Gu
Leu lie Lys Leu Aia Tyr Ser lie 151015 Mg Pro Arg Gu M Qu Tyr Lys
Thr lie Leu Thr Asn Leu Asp G u 202530 Tyr Asn Lys Leu Thr Thr Asn M

Asn G u Asn Ly 2dgfizikey G n Leu 354045 Lys Lys Leu Mh G T§f§}00§/{0§72’56‘5p
Val Phe Met Asn Lys Tyr Lys Thr 505560 Ser Ser Arg Asn a Leu

Ser Asn Lea Lys Lys Asp lie Leu Lys 65707580 A u Val lie Lea Tie Lys
WMh Ser Asn Thr Ser Pro Val Qu Lys Asn 859095 Leu His Phe Val Trp lie
Ay Ay G u VallvRepo,Aapa hﬁrﬁan%ﬁemﬂmhaﬂkell BAROT-38, 143 determined Ebgﬁ:e@Arhha'ws)

Ala Asp |lie Asnphlp

Glﬁ A5 Plhg Leu Val %E%%J ﬁu&%&n'giﬁpaﬁ%ﬁ%%%%l%&@lﬂg

Ser Thr Thr d &eﬁﬁ‘zﬁg&"@lw 8 wicty op RSP F@smi%13§ﬂé6 3Q8n
Asn Pro G 15 the”nte&ptmwy kmtrelbtinee rehigaliFing abtitgty beas 31VE EWBUISSmh@ﬁﬁQJS%

Phe lie Tyr Aspe al‘éﬁl?ﬁh

180185190 lie Asn L S, Pro %\}E{iﬁ@é}x&%ﬁ%&fs@fg J%Y gﬁ’fc{eﬁﬂxie@eﬂ?edtoger
Hi s 195200205 LT9Fe §epsitivgjo texip Ath ?ﬂ(ﬁ&qﬁc%tyn@p axxaqmééan@rq;es&qm
Tyr Arg 210215Z2@etThil toAdeerihine tdxdnAANGtokichy.l | € Asn Ser Asn Hs Ay lie
Asp lie My 225230235240 Ala Asn Ser Leu Phe Thr Qu Gn GQu Leu Leu
Asn lie Tyr Ser_Gn 245250255 Glu Lea_Leu Asn Arg Gy M Lea Ala Al a
Al a Ser AsP | i d=apl e Aapping Todm A sdnibadias | ys Asn Phe Gy
Ay Val Tyr Lea Asp'['k{abplt%p@oi\fbimWﬁ@%chﬁbnﬁl@aﬁnﬁbbdﬁvdﬁldﬁteﬁﬂﬁemp

(9 0% L o i e i o
Lys Tyr lle As rﬁ’aﬁﬁeqt?P toxin Asppressntingthia enaymatig donpajs (i.e., amino cids 1659 of
toxin A), the receptor binding domain (%.e., amino acids 1853-2710 of toxin A), and the

15 two regions in between (i.e., amino acids 660-1255 and 1256-1852 of toxin A). The
appropriate segments of the toxin A. gene were PCR-amplified from genomic DNA
prepared from C. difficile strain ATCC 43255. The fragments were cloned using a pET
vector and transformed info BL21 DE3 cells for expression, The vector provides
inducible expression and affinity domains for purification (i.e., a His-tag) and detection

20 (i.e., 2 V5 epitope tag). Expression was induced with IPTG and fragments were purified
by affinity chromatography. Binding to four different fragments of toxin A was
measured: fragment 1 corresponded to amino acids 1-659; fragment 2 corresponded to
amino acids 660-1255; fragment 3 corresponded to amino acids 1256-1852; and
fragment 4 corresponded to amino acids 1853-2710 (Figure 7). 1B11 reacted with

25 fragments 1 and 2. 33.3H2 reacted with fragment 2. 3D8 and another human
monoclonal antibody, 6B4, reacted with fragment 4 (the receptor binding domain). A
polyclonal antisernm from rabbits immunized with toxoid A reacted with all four
fragments.

The 1B11 and 33.3H2 epitopes were mapped in further detail. To map the 1B11

30 epitope, subfragments of fragment 1 (amino acids 1-659) corresponding to amino acids
1-540, 1-415, 1-290, and 1-165, were generated (Figure 8A). 1B11 bound to fragment 1
and to the fragment containing amino acids 1-540. 1B11 did not bind to the other
subfragments. Therefore, the epitope bound by 1B11 maps between amino acids 415-
540 of toxin A.

35 To map the 33.3H2 epitope, subfragments of fragment 2 (amino acids 660-1255)
corresponding to amino acids 660-1146, 660-1033, 660-920, and 660-807, were
generated (Figure 8B). 33.3H2 bound to the fragments corresponding to amino acids
660-1255, 660-1146, and 660-1033. 33.3H2 did not bind to the other subfragments,
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325330335 Leu Asp Gn Gn Lea Lys Asp Asn the Lys Leu Ile Ile GQu Set

Lys
Val

Ile
Leu
Gn

340345350 Set Gu Lys Set Qu Ile Phe Set Lys Lea Qu Asn Leu Asn
Set 355360365 Asp Leu Gu Ile Lys Ile Ala ‘I(;‘he Al a _Il__eu Gy ?ﬁt Xgl
Asn G n 7 Ala Lea Ile Set Lys G n y Set ey r n
val Ile %5%5‘%3@85395400 Gn Val Lys Asn Arg Tyr G B TARROSRG 2R
H's Lea Asn Pro Al a 405410415 Ile GQu Set Asp Asn Asn Phe Thr Asp
Thr Lys Ile The H's Asp 420425430 Set Leu Phe Asn Set Ala Thr Ala
M Set Met TRb@foks the BpttogelbudkBAZHEom igs Betledh Phifo 40ids 9291063 Br t¥ah
Phe Met Prg Gu Ala Arg Set Thr 450455460 Ile Set Leu Set Gy Pro

Ala Tyr Ala'Set Ala Tyr Tyr Asp Phe 465470475480 Ile Asn Lea G n
Asn Thr Ile Qu Lys Thr Leu Lys Ala Set Asp 485490495 Lea Ile Qu

Lys The Pr @xéhple 4 Rrdvbrribe af Bk Fioni Lashil Tomh Y @aﬂe@@@%ﬂéﬁﬂ:@hﬁi&h? u
An Set Lea jkpr.oet, Phe Gn Ala Set a Lys Tyr n

Gu Lys Ty r Thr Ay Ay Set Lea Set d u 530535540

p Asn Ay Val AspEsshanthpdyyas pested foythembiity foprofesh misedrons challgnge with a

545550555560 L ¢ahdl GseAS toxMA L gwish WRbEE et miveealis Reiifiing €90 Saths

dy
Asp
Lys
Lys,
Leu
Lys
Thr

Glaths e
> 7 p j lle.G Gn Jy As
e Ser sodamlfripeftolsy kit vpis 2Rl ofafey e 1o B, wsonpler o
Asn Sdf || aindpotospirtipy syn@}l@ Wn@bm eﬁiﬁmﬁéﬂ@ @th
Set Tyr Theid&gu xignb@f i
Ash Lyx Yool 8 fk?%f&gl '.ﬁ%ﬁ%%%&w égg%r S g%é%g u
Val Lys Val Thr EfAé tTe @nﬂ? '8 %6506 S BTAS
Set G u Phebssrvgd frgigneof taseity/ter thagpxt Jalayss A6 6EERMS these experiments are
summarized in Figure 9. The data is expressed as percentage survival. Numbers in
15 parenthesis refer to antibody dose, if a dose other than 250 pug was given. Figure 9
shows that each of the antibodies was able to protect mice from lethal toxin A challenge
to some extent. The percentage of mice surviving when treated with 3D8 ranged from
10-100 percent. The percentage of mice surviving when treated with 33.3H2 ranged
from 20-100 percent. The percentage of mice surviving when treated with 1811 ranged
20 from 0-60 percent. The relative ability of these monoclonals to protect mice was 3H2 =
3D8 > 1B11.

Example 6. Neutralization of Toxin A Enterotoxicity in Zigated Mouse Intestinal Loops

with Anti-Toxin A Antibodies

25 3D8 and 33.3H2 antibodies were tested for neutralization of toxin A
enterotoxicity in a mouse ileal loop model. This model measures toxin A-induced flujd
accumulation in mouse intestine. To perform these expériments, each mouse was
starved for 16 hours, anesthetized, and the ileum next to the cecum was exposed. A loop
of 3 fo 5 centimeters was doubly ligated at each end and injected with 10 pg of toxin A.

30 The ileal loop was returned to the abdominal cavity, the wound was closed, and the
animal was allowed to recover. Four hours after surgery, the animal was euthanized and
the loop was removed from the animal. The length of each segment was remeasured,
and the intratuminal fluid was extracted. The volume of the fluid and the volume-to-
length (V:L) ratio in milliliters per centimeter was calculated for each loop. Test mice

35 were injected with antibody parenterally 1-2 days before surgery. The results of these
experiments are depicted in Figure 10, Injection with toxin A increased the weight to
length ratio of intestinal fluid by 50%. Both 3D8 and 33.3H2 prevented this increase in
fluid accumulation, Mice administered either antibody had a weight to length ratio
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Leu Set Asn Qu lie Set Ser The Leu Asp Thr lie Lys Leu Asp lie
675680685 Set Pro Lys Asn Val Qu Val Asn Leu Leu Ay Cys Asn Met
Elie Set 690695700 Tyr Asp Phe Asn Val Qu du Thr Tyr Pro Ay Lys

Leu Leu Leu QR}q10662{s9715720 lie Met Asp Lys lie Thr Sepediiéodshisd O
Asp Val Asn Lys Asn Set 725730735 lie Thr Tie Gy Ala Mh Gn Tyr Qu

Val Arg lie Asn Set Qu Ay 740745750 Arg fYs Gu Leu Leu Ala H s Set
Ay Lys Trp lie Asn s Au Gu 755760765 Ala lie Met Set Asp Lett
Set Set Lys QG womnrabééommﬂmhéidmm@éve any @okIbAX &0edtipr. Tiagrefive, ADAsandeu
Lys. Ala Lys Ses, d}mpréé&ﬂohﬁnﬁﬁﬁaﬁlﬁ&dla&kinﬁi ol A5480795800 Set Ti e Set
Gu Asp lie Lys Thr jkeu Ley Leu .V 15Pr

Thr Lys the lie Leu'ljlgﬁ AESHH‘T_’@@G”?AEPE‘E@IE ‘g @@ng%g
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relapse model was used. In this model, hamsters were given a dose of clindamycin and
15 a dose of C. difficile B1 spores one day later. One set of control hamsters received no
additional antibiotic or antibody. A second set of conirol hamsters were treated with 10
mg/kg/day vancomycin. Vancomycin is an antibiotic used in the treatment of C. difficile
disease. As shown in Figure 11A, a test set of hamsters received 10 mg/kg/day
vancomycin and 2 mg/kg/day of a rabbit polyclonal antiserum raised against toxin A.
20 each day for seven days after C. difficile exposure, as indicated by the arrows in the
figure. A second test set of hamsters received 10 mg/kg/day vancomycin and 50
mg/kg/day 3D8 at the same time intervals. Hamster survival was plotied versus time
and is shown in Figure 11B. :
Figure 11B shows that all of the hamsters that received only clindamycin and C.
2 difficile (diamonds) died within two days of challenge with the bacteria, Twelve percent
(2/17) of hamsters treated with vancomycin (squares) survived challenge with bacteria;
eighty-eight percent (15/17) died within eight days. Forty-one percent (7/17) of
hamsters treated with vancomycin and 3D8 (crosses) survived challenge; fifty-nine
{(10/17) percent died within seven days. Sixty-four percent (7/11) of hamsters treated
30 with vancomycin and polyclonal rabbit serum (friangles) survived the challenge with
bacteria; thirty-six percent (4/11) died within nine days. These data are also depicted in
Figure 12 as the percentage of total survivors in each ireatment group. As shown in the
figure, the percentage of survivors was highest (sixty-four percent) in the group
receiving vancomycin and polyclonal rabbit serum. The group receiving 3D8 and
35 vancomycin bad the second highest rate of survival (forty-one percent). Only twelve
percent of vancomycin-treated hamsters survived. Those with no treatment all died.
These data show that polyclonal and monoclonal anti-toxin antibodies protect from
relapse of C. difficile disease in vivo when administered after infection.

-47-



Leu Val Asn Len lie Ser Asn Ala Val M Asp Thr Ile Asn Val Leu
101010151020 Pro Thr Ile Thr Gn Ay Ile Pro Ile Val Ser Thr Ile Len
Asp Gy 1025103010351040 Ile Asn Len Gy Ala Ala Ile Lys G n Len Len

Asp Gn His 4510501055 Leu Len Lys Lys G n Le ' S
val @y Val BBl O 000 561070 Mot Son Len SopcriBeidsRy

Thr Val Ala Sex Ile Val Ay Ile Ay 107510801085 Ala Gu val Thr Ile
the Len Len Pro IIe Ala Ay IIe Ser Ala Gly 109010951100 Ile Pro Sex
Len Val 4 & ) g ‘

Ser Val Val Asn ' ». ‘
112511301135 Pro g meé Thryéﬁeﬂc 5P, €‘s’§ Flehmﬁlc%%ﬁﬁ%‘hmﬁgghe
Asp Len 11401148F by wete cloged, Iﬁ@gaw F yertordsing siandesd recpmbingn

Lys Len QG y5 Thr DNMGhéth&dd1dpf5 Thy sechdr wak empiéficdAdh B. dolif puiiified, Ghy trédsfeceé tnto

oo Sex I1e Set gﬁdﬁ"‘ Sl PRoRd e Vg 03 AL RN i PRt
Sex Ala |le Q@ yéanqsslegted for H?Ct@‘??ni@‘ﬂl%é‘ﬂth%s 11 Onealoney desigyated ADFvas | y s
Lys Il e Met Met ofigitalprseledediby’ G4l Fesistiare, thenisddgtd by wiiddides 2ads2ebtbrabs Por

Trp Gn Thr @
155512401045 @ JOfRAtRoE L 193313&%5%1&%&5‘%&?& ﬂgﬁ?’m%‘ﬁi‘ PO, a L
Lys Phe 12498125 @G@V%ﬂ@ﬁ:ﬁeﬂ@r rpwls o ¢xpapsion; e@@@sﬂ% ¢ 31 entipp
Thr Thr Len Lyswi24hili#ie0 b gotRidh thépreseied ofﬁwea&@co%%ﬁlﬂﬁdinsﬁiﬂlemb@exlatés
tie Lya Len As

Thr 1ie Thr ThPAL‘Mﬁ“"éiﬁ’angﬂ%%hﬁ‘]ﬁg W%git%%ﬁ%"ﬂo &Ms“g?ﬁ%

The Asp Gy Al afayfyrther PmWr Plséqag AU Mﬂn@éﬁveﬂymw@m@nseuom
Tyr Pro |ie Set gdiatatidiof cutturds fridiry frdneh sihyls cdbg chags. IThe clitBha3odedthed

Trp lie Thegs Asngl, bﬁ)d@&BnA?ﬂungn%g&aénd%egce@ﬂﬁt H‘oﬁuc%& 'Ehclhiiﬁyas(t;i ler{relo‘sfligG was
selected for further use. The methotrexate-amplified clone was expanded to produce a-
cell bank including multiple frozen vials of cells.

To prepare antibodies from transfected cells, cells from a clone isolated in the
previous steps are cultured and expanded as inoculum for a bioreactor. The bioreactor
20 typically holds a 500 liter volume of culture medium. The cells are cultured in the
bioreactor until cell viability drops, which indicates a maximal antibody concentration
has been produced in the culture. The cells are removed by filtration. The filtrate is
applied to a protein A column. Antibodies bind to the column, and are eluted with a low
pH wash. Next, the antibodies are applied to a Q-Sepharose column to remove residual
25 contaminants, such as CHO cell proteins, DNA, and other contaminants (e.g., viral
" contaminants, if present). Antibodies are eluted from the Q-Sepharose column, nano-
filtered, concentrated, and washed in a buffer such as PBS. The preparation is then
aseptically aliquoted into vials for administration.

30 Example 9. Preparation and Characterization of Polyclonal Anti-Toxin B Antibodies
Two Nubian goats (#330 and #331) were injected intramuscularly with 50 png
UDP dialdehyde-inactivated toxin B (Techlab) and complete Freund’s adjuvant.
Booster doses of 25 pg toxoid B with Freund’s incomplete adjuvant were given
intramuscularly at two-week intervals. Test bleeds were obtained after 4 immunizations,
35 ELISA reactivity and neutralization of cytotoxicity against both toxin A and toxin B
were assayed to measure the specificity and cross reactivity of the sera.
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~Leu Tyr Th 1682 16?3()71 Jgn?lbodles (either 3D8, serum from goat #331, or 3D8 and serum from goat
#331) were given twice daily after vancomycin treatment (Figure 14). Apimals were
monitored for survival (Figure 15) or illness (Figure 16). Antibody doses were 1 ml
twice daily for serum from goat #331 and 3 mg for 3D8 given twice daily. Animals
receiving vancomycin only (i.e., no antibody treatment) served as a negative controls.

20 As observed previously, 3D8 and vancomycin treatment alone demonstrated a partial
protective effect, in which 10 out of 20 animals were protected from lethality (Fig, 15).
Fifty percent of animals in this group remained healthy (Fig. 16). Six out of 20 animals
receiving vancomycin treatment alone were protected (Fig. 15). Thirty percent remained
healthy (Fig. 16). Partial protection (9/20 animals protected) was also observed when

25 the goat serum was used alone (Fig. 15). Forty percent remained healthy. Protection
was increased to nearly 100% when both goat serum and 3D8 were given together
(18/20) and disease onset was delayed (Fig. 15). Ninety percent of these animals
remained healthy (Fig. 16). Clearly, protection from illness followed a pattem similar to
protection from lethality. These data demonstrate that 3D8 can be fully protective in the

30 ' hamster disease model when toxin B is also nentralized.

£

Example 11, Protection of Hamsters From C. difficile Relapse in Hamsters Immunized

with Joxin B
Hamsters were immunized intraperitoneally with 10 pg of the COOH-terminal
35 fragment of toxin B (corresponding to amino acids 1777-2366 of toxin B) expressed in E
-coli and using RIBY as adjuvant. Animals recejved 7 doses of toxin B antigen.
Neutralizing antibody responses were observed in the animals that were tested. Groups
of immunized hamsters were challenged with clindamycin and C. difficile then treated
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Figure 18 shows that some of the immmunized animals receiving 3D8 became ill

but recovered from their diarrhea. Thirty five percent of immunized animals receiving

15 vancomycin alone remained healthy, In experiments in which toxin B reactive sera were
not present in animals, virtually all animals that had diarrhea later died. These data
provide further evidence that 3D8 can be fully protective in the hamster disease model
when toxin B is also neutralized. Neutzalization of toxin B in addition to toxin A was
required for optimal protection from C., difficile disease in this model.

20
Example 12. Protection of Hamsters From Primary C. difficile Challenge Using 3D8 in
Hamsters Treated With Goat Anti-Toxin B Sera
Prevention of relapse of C. difficile disease in the hamsters was easier to
demonstrate than protection from direct challenge (i.e., challenge without vancomycin
25 administration). Experiments with rabbit sera demonstrated only weak protection from
divect challenge and 3D8 had no detectable affect on direct challenge. Since 3D8 was
more protective in a background of toxin B neutralizing antibodies, it was determined
whether the combined administration of 3D8 and anti-toxin B antisera could prevent
disease due to direct challenge. Groups of 5 hamsters were challenged after receiving
30 once daily doses of 3D8 (3mg), combined 3D8 (3 mg) and goat #331 (1 ml) sera, or no
antibodies for the 3 days prior to challenge as depicted in Figure 19. The data in Fignre
20 shows that animals receiving no antibodies or either 3D8 or goat sera alone all died
with 48 hours of C. difficile challenge. Most animals (80%) receiving both 3D8 and
goat sera survived and the affected animals survived for 10 days after challenge. Figure
35 21 shows that animals treated with 3D8 and goat sera became ill but recovered. These
data provide further evidence that 3D8 can be fully protective in the hamster disease
mode] when toxin B is also neutralized. Neutralization of toxin B in addition to toxin A
was required for optimal protection from C. difficile disease in this model.
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Example 13. Generation of Anti-Toxin B Monoclonal Antibodies
15 C. difficile toxin B was obtained either from Techlab, Inc. (Blacksburg, Va), or
by recombinant production. The toxin was purified and inactivated prior to
immunization., Inactivation was performed by treatment with reactive UDP-dialdehyde,
which results in alkylation of catalytic residues while preserving native toxin structure.
Briefly, purified toxin B was incubated with UDP-2’3’-dialdehyde (0.1-1.0mM) in
20 buffer for 18 hours at 37°C, filtered through a 100 kDa-cutoff filter to remove unreacted
UDP-2’,3’-dialdehyde, and washed with buffer. Inactivated toxin B (toxoid B) or
recombinant toxin B fragments were used as immunogens. A toxin B receptor binding
domain (amino acid residues 1777-2366) was expressed in E. coli as a fusion protein
containing an immunotag (hexahistadine) for affinity purification using nickel chelate
26 affinity chromatography (designated fragment 4; see Example 11).
Hcol2 transgenic mice, generated as described above in the section entitled
“Generation of Human Monoclonal Antibodies in HuMAb Mice” and supplied by
Medarex, Milpitas, CA, were immunized intraperitoneally 6-12 times each with 10 pg of
toxoid in RTBI adjuvant. In the Hcol2 transgenic mice, the endogenous mouse kappa
30 light chain gene has been homozygously disrupted as described in Chen ef al. (1993)
EMBOJ. 12:811-820 and the endogenous mouse heavy chain gene has been
* homozygonsly disrupted as described in Example 1 of PCT Publication WO 01/09187,
The Hcol2 transgenic mice carry a human kappa light chain transgene, KCo5, as
described in Fishwild et al. (1996) Nature Biotechnology 14:845-851, and the Heo12
35 buman heavy chain transgene as described in U.S. Patent Nos. 5,545,806; 5,625,825;
and 5,545,807. Serum was collected from sach mouse and tested for reactivity to toxin
B by ELISA and neutralization of cyiotoxicity on IMR-90 cells.. Mice that tested
positive for toxin B-reactive and neutralizing antiserum were injected with 5-10 pg
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The antibodies 124-152; 2A11; and 1G10 were isolated from corresponding
hybridomas and tested for their binding characteristics (infra). DNA encoding the 124-
152 clone was cloned into a vector to be expressed as a human antibody for
administration to humans.

-

20

Example 14. Binding Activity of Anti-Toxin B Antibodies

Binding of each antibody to toxin B was determined by Biacore using standard
techniques. The resuits of this assay are depicted in Table 6. Antibodies produced by
124-152; 2A11; and 1G10 were compared to appropriate controls.

25 . In particular, the affinity of the 124-152; 2A11; and 1G10 antibodies for toxin B
was measured with Biacore® instrument, which detects biomolecular binding
interactions with surface plasmon resonance technology. Each antibody was added to
protein A-coated sensor chips, and toxin B was allowed to flow over the chip to measure
binding. 124-152 had a Kp of 1.64x 10™°M; 2A11 had a Kp of 0.24 x 107°M; and

30  1Gl0hadaKpof2.98x 107°M. Thus, the antibodies bind with high affinity to toxin B.
These binding constants indicate that the antibodies have affinities suitable for use in
vivo.application, for example, human therapy.

35

-52.



Arg Tyr G n Gy Asn Asn Asn Arg Phe Leu 2645 Ser Lys Ala Val 2660
Hs Leu lea Ay Lys 2650 Thr Ay Trp G n Thr 2665 Ile Tyr Tyr ?he
2655 Ile Mh Ay Lys 2670 Val Tyr Tyr 2675 Phe Met Pro Asp Thr Ala
Met Ala Al a wodfdenAka Gy Gy Lea 2685 Phe Gu lle 269@.1-,%9,5;30% §7/al
Ile 2695 Tyr The Phe Gy Val 2700 Asp Ay Val Lys Ala Pro Qy 3 05
Ile Tyr Ay 2710 <210> 42 <211> 2367 <212> PRT <213> C ostridium
difficile <400Falde@b.\et Sex Lou Val Asn Arg Lys G n Lou Gu Lys Met
Ala Asn Val Arg 151015 Phe Arg Val Gn UW.Asp Qu Tyr Val Ala lle
Lea Asp Ala Lgu %&@Q?&BO G uKExto®i s Asn Nek1Bex Jd u AkpxfDNr Val
Val G u Lys Tyr Lea Lys 354045 L@@ Lys psp [@BIshsn Sepx Lel{d/shhr Aslp
Thr Tyr Ile A9p Thr_ Tyr Lyg 505560 Lys $er Jy Arg Asn LyS Al a Leu
Lys Lys Phe Lys 4@ L?“fir Led Val 0-24 % 5.07

124.152 1.64 34.5 56.4

Uil (b
5| X

511G10 2.98 1.31 3.89

5 Example 15. Toxin Neuiralization by Anti-Toxin B Antibodies
Antibodies expressed by 124-152; 2A11; and 1G10 hybridomas were tested for

toxin B neutralization activity in vitro. Cells were incubated in the presence of varying
concentrations of a monoclonal antibody specific to toxin B which would prevent cells
from rounding up after exposure to toxin B. Cytopathic effect (CPE) was determined by
10 visual inspection of cells. A CPE score from (-4 was determined, based on the results
of the visual inspection (4=100% cytotoxicity, 0=0% toxicity). The results of these
assays are depicted in Figure 27. Neutralization of toxicity against a human Jung
fibroblast cell line, IMR-90. Figure 27 shows that all of the antibodies had neutralizing -
capacity towards IMR-90 cells. The relative neutralizing activity of toxin A cytotoxicity
15 on IMR-90 cells was 124-152 > 1G10 >2A11.

Example 16. Protection of Hamsters From Primary C. difficile Challenge Using Anti-

Toxin B Antibodies
Protection from direct challenge of an inoculum of C. difficile (clindamycin on
20 day —1 and C. difficile spores on day O (1/100,000 dilution) was performed over a
period of 4 to 10 days in the presence or absence of anti-toxin B antibodies. Groups of 5
hamsters were challenged after receiving once daily doses of 3D8 (20mg total over 4
days), combined 3D8 (Id.) and goat #331 (3 ml) sera, 3D8 in combination with anti-
toxin B antibodies 124-152 (18mg total over 4 days), 2A11 (20mg total over 4 days), or -
25 1G10 (20 mg total over 4 days) or no antibodies for 3 days prior to challenge as depicted
in Figure 24. The data in Figure 24 shows that animals receiving no antibodies or either
3D8 or goat sera alone all died within 72 hours of C. difficile challenge whereas animals
receiving 3D8 and an anti-toxin B antibody, and preferably in combination with 124~
152, had a 40% survival rate (Figure 24). A 10 day study similar to the foregoing (but
30 using a more dilute C. difficile inoculum) was performed with increasing amounts of the
anti-toxin B antibody 124-152 (0.56mg, 1.7mg, or 5.0 mg given at days -3, -2, -1, and
0). Animals receiving both 3D8 and goat sera survived and most animals (60%-70%)
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Tyr Set. Ly Astﬁﬁﬁff d“%sygéﬁ&iﬂé%ﬁiﬁg’%ﬁ 153 00 Y3t poribateh i
Sgr Leu Asn Ly3D a‘{asinahlyeﬁf'ac% 708 qurdiya); SA%ﬁlg)l@[?fs) \%ﬂmﬂtszshgvzmtzwzm and
Arg Asn The G3ID8hlond e [bsseffddiive Hey whtnush®in doMBindGéh Wikke A Yibre @av

L ey S Al A i
Val Asp. 27528094dds ﬂv@herls@dem@ﬂtahy anti-toxigj %aqnio@dyAsp: memmcmﬂpm
lie g_sn tgﬁ grmmza@ﬂaﬁmm -BRin A/atibbdye3 dwxqéh&n%ﬁmﬂ%%di%@ou
Gu Tyr Thr SobEa HaRdASARAASuohte Mot b Oldioted gise i

G n Sex S¥x tH@A-u Set Val Leu Al a 340345350 Set Lys Set Asp Lys Sex
GQu lie Phe Leu Pro Leu Gy Asp lie G u 355360365 Val Set Pro Leu Gu

Val Lys I|e Alﬁ EEE g,QI% If%%ﬁgaﬁ ehli;ﬁ I.f§!37£0§75380 Asn G n Ala Leu

lie Set 390395400 lie Lys
Gnlie G n Asn Ar gbergpitopg ef toxin BlhoundiyrpagtsmomiiclonalemtiGidy whe Betdrtviikd by

western blotting. Recombinant . coli clones were constructed which express fragments

15 of toxin B representing different domains of toxin B. The appropriate segments of the
toxin B gene were PCR-amplified from DNA prepared from an appropriate C. difficile
strain. The fragments were cloned into an expression vector and expressed in E, ¢oli.
Human monoclonal antibody 152 was used to probe toxin B fragment in westemn blots in
order to map the binding epitope. Toxin B protein fragments were isolated from E, coli

20 containing a portion of the toxin B genes and separated using SDS-PAGE. After
electrophoresis, the toxin B fragments were transferred to nitrocellulose and probed with
monoclonal antibody 152 followed by alkaline phosphatase conjugated goat anti human
to detect MAD 152 binding. HuMab 152 was determined to bind to the -COOH

fragment portion of toxin B between amino acids 1777 and 2366 (see, for example, Fig,
25 32).

Other Embodiments
A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
30 spirit and scope of the invention. Accordingly, other embodiments aré within the scope
of the following claims.
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Prolielie Set Gn Ay Asn Asp Phe Asn Thr Thr Met Asn Asn Phe
420425430 Ay GQu Sex Leu Ay Alalie Ala Asn Gu Qu Asn lie Set Phe
lie 435440445 Ala Lys lie Ay Sex Tyr Leu Arg Val Gy Phe Tyr Pro Qu
Al a Mh 450455460 Thr Thr lie Thr Leu Set Ay Pro Thr lie Tyr Ala Gy
Ala Tyr Lys 465470475480 Asp Leu Leu Thr Phe Lys Gu Met Set lie Asp
Thr Set lie Leu Sex 485490495 Set Gu Leu Arg Mh the Qu the Pro Lys
Val Asn |lie Set G n Ala 500505510 Thr Qu G n Gu Lys Asn Ser Leu Trp
G n Phe Asng u Arg Ala 515520525 Lys lie Gn Phe Au Qu Tyr Lys
Lys Asn Tyr u @y Ala Leu 530535540 dy A u Asp Asp Asn Leu
Asp Phe Set G n Ash Thr Val Th Asp Lys 545550555560 G u Tyr Leu Leu
GQu Lys Ile Set Set Sef, Thr Lys Set Set G n Gy 565, 570575 Ay Tyr
val Hs Tyreil & AJEPoIEEd iy ”&gnﬁcl@‘ij aplthedy, g anfiggn bjading pertigR HEBBE LBt Gi n
Al a Al a Cysspédficallg binBa® ahleRotb¥is oAEIbsPidRm ¥ i) §i 5600605
Phe G n Ar _gr%f\a@ le Gn Asp Set G n Val mAlﬂgcTyGrc??r?aéFy?nkgﬁDgr?o
610615620 Aglporﬁateﬁn lle Gn Gnlle Asp Lys Tyr Arg Ile Pro Asp

Arg 625630635640 Ile Set Asp Arg Pro Lys Ile Lys Len Thr Phe Ile Gy
H's Gy Lys 645650655 Ala G n Phe Asn Thr Asp Ile Phe Ala Ay Len Asp
Val Asp Ser? LeuTheagibsdy or Suigesbindi@h portibethGeof, Fhulaidl Ia whtrein@y Len Al a

Lys G n Aspglibfa Stﬁtan{%e'ﬁ s Set . L| i | Asn. Len Leu Gy
Cys Asn Met Phe Ser ﬁ’%@@* %3?58’8” e?Of’\ﬁgmeK@ﬁy%a“@i(ﬁ “@s‘ﬁle'f‘?ﬁm’fyr Pro
dy Lys LedtorimAlen Arg Val 705710.715720 Lys Asp Lys Val Ser G n Len

Met Pro Ser Met Set G n Asp Ser Ile 725730735 Ile Val Ser Ala Asn G n
Tyr Gn Val Arg Ile Asn Set Gn Ay Arg 740745750 Arg G n Leu Len Asp

His Ser G .G nThe mtibbdy, Asantigysbitdiflg farttontBéreof, of claim 1, wherein the

antibody, or antigen binding portion thereof, specifically binds to C. difficile toxin B
(toxin B).

4, The antibody, or antigen binding portion thereof, of claim 2, wherein the

antibody, or antigen binding portion thereof, neutralizes toxin A i vitro or in vivo.

s, The antibody, or antigen binding portion thereof, of claim 3, wherein the

antibody, or antigen binding portion thereof, neutralizes toxin B in vitro or in vivo.

6. The antibody, or antigen binding portion thereof, of any one of claims 1 to 3,
wherein the antibody, or antigen binding portion thereof, has one or more of the
following characteristics:

protects from or inhibits C. difficile-mediated colitis in a subject;

protects from or inhibits antibiotic-associated colitis in a subject;

protects from or inhibits C. difficile-mediated pseudomembranous colitis (PMC)

in a subject;

protects from or inhibits C, difficile-mediated diarrhea in a subject; and

inhibits relapse of C. difficile-mediated disease.
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755760765 Ile Ile Lys Asp Ile Ser Ser Lys Gn Tyr Ile Ser Phe Asn Pro
Lys 770775780 G n Asn Lys Ile Ile Val Lys Set Lys Asn Len Pro G n Len
Set Thr 785790795800 Len Len Gn GQu Ile Arg Asn Asn Set Asn Set Ser

Asp Ile Au Len 805810815 Gn Gn Lys Val Met Len Ala Gn Cys Gn lle
Asn Val Ile Set Asn 82082583G Ile Gn Thr Gn Val Val Gn Gn Arg Ile
Gn Gn Ala Lys Ser Len 835840845 Thr Set Asp Set Ile Asn Tyr Ile Lys
Asn G n The Lys Len Ile G n 850855860 Ser Ile Ser Gn Ala Len Cys Asp

Len Lys G nyGn i eu G n.865870875860 p Ser His Phe lie.
Sex The G u Asp #h?g“@e"rﬁy’érﬂmﬁ?f’ bﬂgﬂ‘géf’ﬁ“’ f‘@é@g%@% Jgvhorrinthex | e
A-rg The || atibely, bryaptibénbifding pdrtiorGhereSEbindd 6 al aﬁtopéfeétwg%‘)a%ﬁé@écg% G u
Thr G u Lys4‘gt_'g'4olé'2§ I(D)gg S 3%# ;I]%/r Ala Mh Hs lie Thr u 91 0925
Aulie Sexll_ys1| -1 Obﬁ{& 0 ¢f taxipide Asp Thr Val Asn dy Lys
930935940 Leu Val Lys Lys Val Asn Leu Asp Thr Thr His Qu Val M Thr

Leu 945950. 955960 % %a Ala Phe The Tie Gn Ser Leu lie Au Tyr M
Ser. Ser LyY 96%9fisted mpppcigual angbodgeor antigen binditggortidalthebbad, Wietein the

Val G n Valanfi¥édyAbraanf i . Leu Asn .Thr lie
Thr Asp Ala Al ajﬁ/sn al 995%@8&%&?@5&@%%3%% %@‘r’y%ﬁfmﬂ?“&n Leu
Asp G u Threompasipg SEQID NG, PEQ IRNM 2O@SSHIRID Mox 3Leu Ser Au fly Leu

Protielie Ala Thr Ile lie Asp Gy Val 1025103010351040 Ser Leu Gy
Ala Ala lie Lys Qu Leu Sex Au Thr Ser Asp Pro Leu 104510501055 Leu

Arg Gn G #1i eAglisoladmonslonalantbody) drantideh bikdmg Yool thek@¥ wherein thf
106010651070, . . Thr  Thr alielie Thr Sex Ser Leu Gy lie
Al a Ser 107@&%@8’ %%%QP%VW%?P%??&%@PE% 2 yaiabje Light ehainyegiond y | i e
Sex Al a G yomprsidHTEQ U9 SO QDSED 0D §Y: sSLHSEID Weng.Mh G u Leu Val Leu
Arg Asp Lys Ala Thr Lys
10.  An isolated monoclonal antibody, or antigen binding portion thercof, comprising
heavy and light chain variable regions comprising the amino acid sequences set forth in

SEQID NOs: 1 and 4, SEQ ID NOs: 2 and 5, or SEQ ID NOs: 3 and 6, respectively.

1. Anisolated monoclonal antibody, or antigen binding portion thereof, comprising
heavy and light chain variable region CDR1, CDR2 and CDR3 sequences selected from
the group consisting of:
(i) a heavy chain variable region CDR1 comprising SEQ ID NO: 7;

a heavy chain variable region CDR2 comprising SEQ ID NO: §;

a heavy chain variable region CDR3 comprising SEQ ID NO: 9;

a light chain variable region CDR1 comprising SEQ ID NO: 16;

a light chain variable region CDR2 comprising SEQ ID NO: 17;

a light chain variable region CDR3 comprising SEQ ID NO: 18;

(i)  aheavy chain variable region CDR1 comprising SEQ ID NO: 10;
a heavy chain variable region CDR2 comprising SEQ ID NO: 11;
a heavy chain variable region CDR3 comprising SEQ ID NO: 12;
a light chain variable region CDR1 comprising SEQ ID NQO: 19;

a light chain variable region CDR2 comprising SEQ ID NO: 20;
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1105111011151120 Val Val Asp Tyr Phe Lys H's Val Ser Leu Val du Thr
AQu dy Val 112511301135 Phe Thr Leu Leu Asp Asp Lys Val Met Met G n
A n Asp Asp Leu Val 114011451150 lie Sex Qu.lle Asp Phe Asn Asn Asn
Ser lie Val Leu Ay Lys Cys 115511601165 flu Tie Trp Arg Met Qu Gy
Ay Sex Ay H's Thr Val Thr Asp Asp 117011751180 lie Asp H s Phe Phe
Sex Ala Pro Sex lie Thr Tyr Arg Qu Pro His 1185119011951200 Leu Ser
lie Tyr Asp Val Leu Qu Val Gn Lys Qu GQu Leu Asp Leu 120512101215

Ser Lys Asp Leu Pr o, aPro Asn Val the Al a
12201525. 1230 Tra'Yegg{fthvrm ASCE?’?}QW“@’%SE@&D j 26emmd| ey G u Asn
Asp Ay 123512401245 Thr Lys Leu Leu Asp Arg Tie Arg Asp Asn Tyr,du

Gy Qu the, Iyr 501551260TrpAr Tyr Phe Ala the lie Ala Asp Ala
Leﬁ 12651276‘1%7%15?? Al vaTiablq rsgiop Rizemmmaﬁ%@ﬁﬂ@ u Asp Thr

Asn lle Arg |l e aAsivylcBhinAsfabRElerids EDRA!: ggj}%?é& R\ g Ser Phe lle
1300 val Pro lie Iléylo?hr Thr Glth Tyr |8 érg ﬁ%s 1:1»%51310 Leu

Ser Tyr Ser Phe @h§#vyehjingariably rygrpn QDBQPQEB@@nﬁﬁQmNO\E ¥5; Osln th Es y
lie Asn lie flu,¥ 31%50:11:{5 AR Y; I al Arg Asp
Val Thr 134513501355 Leu Bg%" %isB @aﬁﬁ‘? ﬁﬁbu ger 1360

a light chain vanable regxon CDR2 comprising SEQ ID NO: 23;

a light chain variable region CDR3 comprising SEQ ID NO: 24.

12. Anisolated monoclonal antibody, or antigen binding portion thereof, wherein the
antibody, or antigen binding portion thereof, comprises a variable heavy chain region
comprising SEQ ID NO: 54, or SEQ ID NO: 56.

13. Anisolated monoclonal antibody, or antigen binding portion thereof, wherein the
antibody, or antigen binding portion thereof, comprises a variable light chain region

comprising a variable light chain region amino acid sequence of SEQ ID NO: 58 or SEQ
ID NO: 60. '

14.  Anisolated monoclonal antibody, or antigen binding portion thereof, comprising
heavy and light chain variable regions comprising the amino acid sequences set forth in
SEQ ID NOs: 54 and 58, SEQ ID NOs: 56 and 60, respectively.

15.  Anisolated monoclonal antibody, or antigen binding portion thereof, comprising
heavy and light chain variable region CDR1, CDR2 and CDR3 comprising:

a heavy chain variable region CDR1 comprising SEQID NO: 62;

a heavy chain variable region CDR2 comprising SEQ ID NO: 64;

a heavy chain variable region CDR3 comprising SEQ ID NO: 66;

a light chain variable region CDR1 comprising SEQ ID NO: 68;

a light chain variable region CDR2 comprising SEQ ID NO:70; and

a light chain variable region CDR3 comprising SEQ ID NO: 72 .
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Asp Lys lie Lys Lys Ay Asp Leu lie Gu Gy lie Leu Ser Thr Leu
136513701375 Ser lie Qu GQu Asn Lys Ile. Ile Leu Asn Ser HHs Au lie
Asn Phe 138013851390 Ser Ay Qu Val Asn Ay Ser Asn Ay the Val Ser
Leu Thr the Ser 139514001405 lie Leu Gu Gy Ile.Asn Ala lle Tie Gu
Val Asp Leu Leu Ser Lys 14101415.1420 Ser Tyr Lys Leu Leu Ile Ser Ay
flu Leu Lys Ile Leu Met Leu Asn 1425143014351440 Ser Asn His Ile Gn
GnLys Ille Asp Tyr Ile Ay Phe Asn Ser Qu 144514501455 Leu G n Lys

Asn |l e Projgyr 3 . Lys u 146014651470 Asn
Ay Phe Il e16A'3sn %{?o@eagm}lfﬂ% d%?%%ateifﬁg&&&gé%ﬁleeﬁﬁpwg gy aggof g gy
1485 Leu PelamaddoVal Val Leu Ile Ser Lys Val Tyr Met Asp Asp Ser Lys

149014951500 Pro Ser the Ay Tyr Tyr Ser Asn Asn Leu Lys Asp Val Lys
Val Tie 1505151015151520 Thr Lys Asp Asn Val Asn Ile Leu Thr Ay Tyr

Tyr Leu Lysl7Asp Axsisoldts@Eitbadi&R5h binds foyis eﬂaitc%e 561ndlb dhIRkibdcibf IR oreU
Gn Asp Gtj fé%%sg??rlgwge Lys 154015451550 eu Asn Set Val "Hi's Le Asp
G u Set 155 e t Asn Arg Lys Sly Ser Tr M 15701575 Phe Leu
Gu Set Met Asn Ile Lys Set 15851590 Sly Val Ala. Qu 1565 Thr

Ser - Asp Sex 15801'11 Ile The Val Asn 1595 1le Leu Lys teu Met Set
18. e antibedy of any one of claims 2, 3 or 8 to 15, wherein the antibody is a

human antibody, a humanized antibody or a chimeric antibody.

19.  The antibody of any one of claims 2, 3 or 8 to 15, wherein the antigen binding
portion of the antibody is a Fab, Fab’2, ScFy, Fd, Fv or dAb.

20. A composition comprising the antibody, or antigen binding portion thereof, of any

one of claims 1 to 3 or 8 to 17 in a pharmacentically acceptable carrier.

21. A composition comprising an isolated human monoclonal antibody that

specifically binds to C. difficile toxin A, and an isolated human monoclonal antibody that
specifically binds to C. difficile toxin B.

22. A composition comprising a first monoclonal antibody, or an antigen binding

portion thereof, that binds C. difficile toxin A, and a second monoclonal antibody, or an

antigen binding portion thereof, that binds C. difficile toxin B, wherein, the first antibody,

or antigen binding portion thereof, that binds C. difficile toxin A comprises:

(a) a heavy chain variable region comprising the amino acid sequence set forth in
SEQID NO: 1, 2, or 3; or

(b)  alight chain variable region comprising the amino acid sequence set forth in SEQ
IDNO: 4,5 or 6.

23.  The composition of claim 22, wherein the second antibody, or antigen binding

portion thereof, that binds C. difficile toxin B, comprises
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Phe Leu G n 1600 Set Asn Ile Lys The lie Lea Asp Ala Asn The Ile
Ile 16051610 Set Ay Thr 1615 Thr Set Ile Sly Gn Phe Gu Phe Ile
Cys Asp Slit Asn Asn Asn Ile 162016251630: G n Pro Tyr Phe Ile Lys
Phe Asn Thr Leu A u Thr Asn Tyr Thr Lea 163516401645 Tyr Val Gy M
Arg Gn Asn Met Ile Val Qu Pro Asn Tyr Asp Leu 165016551660 Asp Asp
Set Sly Asp Ile Set Set Thr 16651670 Val Ile Asn Phe Set G n Lys
16751680 Tyr Leu Tyr Sly Ile Asp Set Cys Val Asn Lys Val Val Ile Set

Pro 1685169 Thr Pro Val T
au Thr Aanl?fg 01705151 % %E‘mfﬁfnp%ﬁg 'SFS‘”J@"&C%?‘!“FF@ S?}é{’”]lé‘f?ﬁ&?%) A a

Asn Tyr || eNAsH, o alight eldi7 2OTFIR SegiotEcolipeisiAs the WaknoAS skRndMsef¥oRh e U
Set Ile Argg % g@ 5 roQaSetb1730 7351740 Asn Asp Ay Asn Asp The lle
Leu Met Set t EPoAden 745175017551760 Val Ser G n Val
Lys Il e Arg Phe Val Asn Val Phe Lys Asp Lys Thr 176517701775 Leu Al a
Asn Lys LELb Set- ,Phe Asn Phe Ser Asp Lys G n Asp Val Pro 178017851790
Val Ser 41 e A §OBPPEHoRaMIDIBS # tmoaocé@tal odyy pr@anﬁﬁcs@h@igg

1795180018%rﬂcﬁahd dof, tiAtbhinky I, )/ Asn du
Lys Phe 1810, Tyr e Asn M Pﬁ%ﬁ’s&fﬁf\r/& aﬂgg%}{@@@cgﬁ (B3 & oy

lle Asn 1878% y@ﬂ%@)ﬂ@%&@é@a@mﬂs By diffipife toRineB le&rdﬂt meeemzyal IVh
M Leu 1@ abftiodd) o abgth LR ToRioRMerofR il BnaV ol AR KSHuglS oV

Tyr The As n 18601865
heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO:

54, or a light chain variable region comprising the amino acid sequence set forth in SEQ
ID NO: 58.

25.  The composition of claim 24, wherein the first antibody, or antigen binding

portion thereof, that binds C. difficile toxin A, comprises

(@)  aheavy chain variable region comprising the amino acid sequence set forth in
SEQIDNO: 1,2, 0r3; or

(b)  alight chain variable region comprising the amino acid sequence set forth in SEQ
IDNO: 4, 50r6.

26. A composition comprising a first monoclonal antibody, or an antigen binding
portion thereof, and a second monoclonal antibody, or an antigen binding portion thereof,
wherein,

(@)  the first antibody, or antigen binding portion thereof, comprises a heavy and light
chain variable region having the amino acid sequences set forth in SEQ ID NOs: 1
and 4, SEQ ID NOs: 2 and 5, or SEQ ID NQs: 3 and 6, respectively, and

(b)  the second antibody, or antigen binding portion thereof, comprises a heavy and

light chain variable region having the amino acid sequences set forth in SEQ ID
NOs: 54 and 58, respectively,

27.  The composition of any one of claims 21 to 26, wherein the first or second

antibody is a human antibody, a humanized antibody or a chimeric antibody.
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Prolle Asn Ay 1870 dy Ala Ala Set Ile Ay Qu Thr Ile Ile Asp Asp
Lys Asn Tyr Tyr 167518801885 Phe Asn Gn Ser Ay Val Leu Gn Thr Ay
Val Phe Set Thr G u Asp' 18901895.1900. Gy Phe Lys Tyr The Ala Pro
Ala Mh Thr Leu Asp Qu Asn Leu G u 1905191019151920 Ay Gu Ala lie
Asp the Thr Gy Lys Leu lie lie Asp Gu Asn lie 192519301935 Tyr Tyr
Phe Gu Asp Asn Tyr Axg Ay Ala Val Qu Trp Lys Gu Leu 194019451950
Asp Ay Qu Mt His Tyr Phe Ser Pro Qu Thr Gly Lys Al a Phe Lys

195519601968 G yr 5 Tyr Phe Mh Set
Asp Qvy Lo7e oy it €t 1°9°@a‘g&‘°gfgla®sselﬁgﬁ Difreihe ol ‘J@H"%&p Mh
Lys Hi s Tyrpqm@ci@mgme@wmmompaxs Fell, SdFy, RMalFv bedad,ys Val Gy

Tyr Thr Qu lie Asp Ay Lys 200520102015 Hi s Phe Tyr Phe Ala G u Asn
Gy Gu Met Gntie Ay Val The Asn 202020252030 Tin Gu Asp Ay Phe

Lys Tyr The29\ a THe sotpasitidaref ftondopelhield 2Giy 26 03eRMAALEAPASEFH Y G U
Gy Gu du_l.i dSet a}iﬁ i’é’&‘@d{ lie Leu Asn the Asn 205020552060 Asn
Lys lie Tyran?y? 'Ph aREE origss thereef, apviraligg Cdifficity tpximpApand C.
2065207020 75708800kinB Hsrd&un Gy, Asp Ay Set Lys Tyr Tyr Phe Asp Gu
Asp Thr Ala 208520902095 Gu Ala Tyr lie Ay Leu.Ser Leu lie Asn Asp
Ay Gn Tyr Tyr Phe 210021052110 Asn Asp Asp Gy lie NEt G n Val

Phe Val Thr3g,i t
Gy ITe 1oy apdsduide Giecabaite £oalios iiGah s pilfeonth th@ﬁm%
Phe Tyr |i d°AsfilikdptorimAer ¢. diffisilatekin® mdumlmmaaaibsaasm I5/NO: VaI

Thr Val Ao a0 Rk SEQUD gk, B0 180G, BnQilt M3, SE0 BN G
%urs]olzilgszl@ ngl 54A$@Q\EINQ353$,-SE@ID\BI@: ¥8lor §gQ IDWO:Boe Gy Gu Thr Tyr
31.  An expression vector comprising the nucleic acid of claim 30.
32. A host cell comprising the nucleic acid of claim 30.
33, The host cell of claim 32, wherein the host cell is a bacterial cell.
34.  The host cell of claim 32, wherein the host cell is a eukaryotic cell.
35.  The host cell of claim 32, wherein the host cell is a mammalian cell.
36.  Akit comprising the antibody, or antigen binding portion thereof, of any one of
claims 1 to 3 or 8 to 17 or the composition of any one of claims 20 to 26, and instructions

for use in treating C. difficile-mediated disease.

37.  Use of the antibody, or antigen binding portion thereof, of any one of claims 1 to
3 or 8 to 17 or the composition of any one of claims 20 to 26 for the manufacture of a

medicament for treating C. difficile disease.
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219522002205 Gu Thr Ay Trp lie Tyr Asp Met Au Asn Qu Set Asp Lys
Tyr Tyr 221022152220 The Val Pro Qu Thr Lys Lys Ala Cys Lys. Qy
Ile Asn Lea Ile Asp 22252230:.22352240 Asp Ile Lys Tyr Tyr Phe Asp.
GQu Lys Ay Ile Met Arg Thr Az Lea 22452250!2255: Ile Ser The 'flu
Asn Mh Asn Tyr Tyr The Asn Qu Asn Ay Qu Ile 226022652270 G n The
Ay Tyr Ile Asn Ile Qu Asp Lys MaluRhe ke Ay G u 227522802265
Asp Gy Vel Mt Gnlle Ay Val Phe Mh Thr Pro Asp Gy Phe Lys
229022952308 TRyvzmRhey AlFravadsaciBiserrsnetThe. Lea Asp Au Mh The AQu Gy
G u Ser 2305231023152320 Ile M Tyr Thr Ay Trp Leu Ay Lea Asp Gu
Lys Axg WPTL}? g%g%@f%@ﬁo%@‘ PM RSPFIGELE FOFINS 8NN g Ala Thr Gy
Ser val Ile IT¢€ y G u 234023452350 A u Tyr Tyr The Asp Pro Asp
Thr Al a Gizpsbew-Makcl l € Ser G u 235523602365 <210> 43 <211> 129 <212>
PRT <213> Hono sapi ens <400> 43 Met Asp Met Met Val Pro Ala G n Leu
Leu Ay 1ld&> |BEQ/URG91/043M5p 151015 Phe Pro Ay Ser Arg Cys Asp Ile
Gn Met P> @%R5<ErOPro Ser Ser 202530 Val Ser Ala Ser Val Gy Asp
Arg Val Jhg., | 095T'55ﬁ/s Arg Ala Ser 354045 Gn Gy Ile Ser Ser Trp
Lea Al a hisp> Bobaldongdli s Lys Pro Ay Lys 505560 Ala Pro Lys Lea Lea
Ile Tyr Ala Ala Ser Set Lea G n Ser Ay Val 65707580 Pro Ser Arg ?he
Set Sly |Qép>@oysBep54dy Thr Asp Phe Thr Lea Thr 859095 Ile Ser Ser
Leu G n Pré”> @%4ASp2frhe Ala Thr Tyr Tyr Cys G n G n 100105110 Ala M
Ser The Brg, ,p Thr The Ay Gn @y Tin Lys Val Gu Ile 115120125 Lys

- <170> PatentIn Ver. 3.3

<210> 1
<211> 122
<212> PRT
<213> Homo sapiens
<400> 1
Gln Val Gln Leu Val &lu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Sex Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Asn Tyr
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Leu Ile Trp Tyr Asp Gly Ser Asn Glu Asp Tyr Thr Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg 2la Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85
Ala Arg Txp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile Trp
1900 105 110
Gly Gln Gly Thr Val Val Thr Val Ser Ser
115 120
<210> 2
<211> 114
<212> PRT

<213> Homo sapiens



<210> 44 <211> 129 <212> ART <213> Hono sapi ens <400> 44 Met Asp Met
Arg Val 5 Leu Ala Gn Leu Leu Ay Leu Leu Leu Leu Cys 1015 Phe Pro
Gy Ala Arg Cys Asp lie Gn Met Thr Gn Set Pro Set Ser 202530 Leu
Set Ala Set Val 35 Gn Ay lie Ser Set 50 dy Asp Arg Val Thr tie
Thr Cys A >A5a Set 4045 Trp Leu Ala Trp Tyr Gn Gn Lys Pro Qu Lys
5560 Al g1.Ph@c LS SRl vieurl 158, THy AAcf) 3.5901 8% &Y A ?'p:et dy Val
65707580 Pro Set Arg the Set Ay Ser iy Set Ay Thr Asp Phe Thr Leu
Thr 859095 lie Set Set Leu Gn Tyr Asn Set Tyr Pro 115 Lys <210> 45
<211> 129ex2:2ArPRPU<PAISYHERD Hapfen§lkiposey FhgphsnA8er Mt Arg Val
15 Leu Pro Ay Ala®krg 20 Trp Thr®the Ay Gn A y%hr Lys val Qu

lie 1201 A i i lel. Ley &.yple rp. Cys Val
lie Trp él\)/g"t B‘%’ﬁr}é%aarnrgsgarl. g%}’r I(gﬁ gepggLPeto !3'13]-%&'5 Lg?y LljguGl-[l P pl%ﬁ

Ser Val Ile Trp Ala Ser Gly Asn Lys Lys Tyr Tyr Ile Glu Ser Val
50 55 60

Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 8O

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Arg Ala Asn Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Vval
100 105 110

Ser Ser

<210> 3

<211> 116

<212> PRT

<213>. Homo sapiens

<400> 3

Gln Val Gln Leu Val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15

Ser L.eu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 75 8o

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Pro Pro Thr Ala Asn Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ser
115

<210> 4

<211> 107

<212> PRT

<213> Homo sapiens



2530 Leu Set Ala 35 Gn Ay lie 50 Set Thr Ay Asp Arg Val Thr
lie Set Cys Arg Met Set 4045 Set Set Tyr Leu Ala Trp.Tyr Gn Gn Lys
Pro Ay Lys 5560 Ala Pro Qu Leu Leu lie Tyr Ala Ala Set Thr Leu Gn
Ser Ay Val 65707580 Pro Ser Arg the Set Ay Set Ay Set Gy Thr Asp
Phe Thr Lgpg-Thr 859095 lie Set Set Leu Gn Pro Gu Asp Phe Ala Thr
Tyr Tyr @y 1Gemia Mecl0Rd@24 10 rTydfo AsnsSetvalWerPXia JepvihicriPhe Ay A n
@y Thr Lys Val Qu Iie5115120125 Lys1&210> 46 <211> 129 <212> PRT
<213> Ho a| S > 46 Met Asp. Met t Val_Pro AlLa G n Leu Leu
3y Leu P8GR TP fF 751678 ety S @7 Regtr STRdEP I 1 e G
Met Thr G n Ser Pro Ser Ser 202530 Val Ser Ala Ser Val Gy Asp Arg
Val Thr ke aATArT-CysyrATh Aia 15er rd54 04 DyGiana Gy lydserdeteSane Trp Leu
Ala Trp Tyr Gn3I5|is Lys Pro Gy‘LOys 505560 Ala P50 Lys Leu Lets Ile
Tyr Al a é.lya. Set Leu G n { alr 65707580 Pro_Sex Arg Phs Ser
dy Ser §/ rp’l@ VETRFE /&55% Sﬁﬂ YeU?*rire 8? oS e %efiBer Leu G n
Pro Au e Ala Thr Tyr ‘Fyr Cys Gn Gn 0105110 Tyr Asn Ser Tyr
Pro Trp “s‘hf drhesed g1 yCrky @sy phBI THxY SeW@hr Gw sekeseklbh?0122rbys <210>
47 _ 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tip
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 5

<211> 108

<212> PRT

<213> Homo sapiens

<400> 5
Glu ¥le Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Len Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ty
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
a5 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
506 55 60

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

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Ser Gln
85 a0 95

Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105

<210> 6

<211> 107

<212> PRT

<213> Homo sapiens

<400> 6
Asp Ile 6ln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30



<211> 129 <212> PRT <213> Hono sapi ens <400> 47 Met Asp Met Arg Val
Pro Ala Gn Leu Leu Ay Leu Leu Leu Leu Cys 151015 Phe Pro Ay Al a

Arg
Set
Ile
Pro
Pro

Cys
Val

Ser
Lys
Ser

859095

Thr
Thr

Tyr
Lys V

sapi ens

Al a
Ay
Trp
Len
Thr
Tyr

Arg
Asp
Tyr
Gn
Len

Cys

Asp Ile Gn Met Thr Gn Ser Pro Ser Ser 202530 Val Ser Al a
Gy Asp Arg VaI Thr Il'e Thr Cys Arg Ala Ser 354045 Gn Gy

3 }I-:[lrp Leu ELA&/ Gn Gn Lys Pro Gurla\:s 505560 Al a
& Héu* ngI"éYIT San_eFl”séé‘S‘E'ﬁ &P YSet TGy VAR 65707580
Axg Phe §er Gly Set Ay Ser Ay Thr Asp The Thr Leu Thr

|Tiye 2SexalhyseAsar lpps Saxsaexid b ed sek mddr smeCser Asp Phe Al a
Tyr &fs An Gn 100165110° Tyr Pro Tep Thr Phe Ay G n Gy
/a ? n lie 120.125 <210> 48 <211> 129 <212> PRT <213> Hono
%gge ValsTL &H ﬁﬁ“@?r?hﬁeﬂ‘rl_&ﬂ‘ &Y Heftett by Bbh ®6Ys 51015
Cys Asp lie Gn Mt Thr Gn Set Len Sex Ser 202530 Ser Val
Ang Aal prthiid te: ThE TQ¥ScA Girhbtn Bt 14045 :Seyr Bes vATp Len Al a
Gn Gn Lys PresG n Lys 5560 Ser Len lie Tyr Abm Ma Ser Sex
Sex Ay Val 707580 The Sex Gy Sex Ay Ser Ay Thr Asp The
ThF Pé%sﬁi%ﬂyl Pl S8F '$etVAleflIGHF PFD G n Asp Phe Ala Thr Tyr
Gn Gn

<210> 7

<211> 5

<212> PRT

<213> Homo sapiens

<400> 7
Asn Tyr Gly Met His
1 5

<210> 8

<211> 17

<212> PRT

<213> Homo sapiens

<400> 8§
Leu Ile Trp Tyr Asp Gly Ber Asn Glu Asp Tyr Thr Asp Ser Val Lys
L 5 10 15

Gly

<210> &

<211> 13

<212> PRT

<213> Homo sapiens

<400> g
Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile
5 10

<210> 10

<211> 5

<212> PRT

<213> Homec sapiens

<400> 10
Ser Tyr Gly Met His
1 5

<210> 11

<21ll> 17

<212> PRT

<213> Homo sapiens



100105110 Ala Asn Set Phe Pro Trp Thr Phe Ay G n Gy Thr Lys Val Gn

lie 115120125 Lys <210> 49 <211> 141 <212> PRT <213> Honp sapi ens

<400> 49 Met G n Phe 1 Ay Len Ser Trp Val The 5 Len Val Ma Len Len

10 Arg Ay 15 Val Gn Cys Pro Ay Rig 35 Set Asn Tyr 50 G n Val

G n Len ﬁd N Sex Ay Gy @y Val 202530 Set Len Arg Len Set Cys Ma
v PP

Ala Ser e A045 Qs Metashliss Tt égw glgdau@eq PIocR Y Lys 5560
Asp Ser Vadl Lys Ay Arg P e Thr Mh Sets Lys Asn
859095 Thr Len Tyr Leu G n Met Asn Sex Len Arg AI a AU Asp Thr Ala
Val 100165110. Tyr Tyr Cys 115 Asp Ile Trp 130 Ala Arg Trp Ay Met
Val 120 Ay Gn @y Thr Vval Vval 135 Arg Ay Val Ile Asp Val Phe 125
Thr Val Set Sex 140 '

<210> 12

<211> 5

<212> PRT

<213> Homo sapiens

<400> 12
Ala Asn Phe Asp Tyr
1 5

<210> 13

<211> 5

<212> PRT

<213> Homo sapiens

<400> 13
Lys Tyr Gly Met His
1 5

<210> 14

<211> 17

<212> PRT

<213> Homo sapiens

<400> 14
Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met Lys
1 10 15

Gly

<210> 15

<211> 7

<212> ERT

<213> Homo sapiens

<400> 15
Asp Pro Pro Thr RAla Asn Tyr
1 5

<210> 18

<211> 11

<212> PRT

<213> Komo sapiens

<400> 16
Arg Ala Ser Gln Gly Ile Ser Ser Trp lLeu Ala
1 5 10

<210> 17
<211> 7
<212> PRT



<210> 50 <211> 128 <212> PRT <213> Hono sapiens .<400> 50 Met G n A a
Pro Ala 15 G n Len Len Phe Leu Len Len Len Tip Len Pro 1015 Asp Thr
Thr Ay Gn lle Val Len Thr Gn Sex Pro Ala Thr Len Ser 20.2530 Len
Sex Pro Ay Gn Arg Ala Thr Len Ser Cys Arg Ala Ser G n Ser 354045
Set Sex %/1 Len Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro 505560
Len Len FMe” WA 85 8% Set Asn My Ala Thr Gy Ile Pro Ala 707580 Arg
The Set LanpsSex Gy Ser Ay Ser Gy Thr Asp Phe Thr Len Thr Ile Ser
859095 Girk: Ri0 s& weASiut Be; Ab@a Val Tyr Tyr Cys G n Gn Arg Ser
1001051101 Asn Trp Set sG n the Thr The Ay Pro Ay Thr 115120 Lys Val
As Ile Lys 125 <210> Si <211> 133 <212> PRT <213> Honp sapi ens <400>
51 Met Gl 1 dy Len Sex Trp Val Phe 5 Len Val 10 Ala Len Len Arg
Ay 15 {}qE n Cys Pro Ay Arg 35

<212> PRT
<213> Homo sapiens

<400> 1@
Gln Gin Ala Asn Ser Phe Pro Trp Thr
1 5

<210> 19

<211» 11

<212> PRT

<213> Homo sapiens

<400> 18

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 10

<210> 20

<211> 7

<212> PRT

<213> Homo sapliens

<400> 20
Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 21

<211> 10

<212> PRT

<213> Homo sapilens

<400> 21
Gln Gln Arg Ser Asn Trp Ser Gln Phe Thr
1 5 10

<210> 22

<211> 11
<212> PRT
<213> Home sapiens

<400> 22
Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 23

<211> 1

<212> PRT

<213> Homo sapiens



G n Mt
Arg Len
Met His
Vai Ser
Ser Val
Leu Tyr
Tyr Tyr
Trp Gy
sapi ens
Lou Leu
G n Ser
Lie Thr
Ser Trp

Gn Len Val Gn Ser Ay Gy Gy Val val G n 202530 Sex Len
Set Cys G n Ala Ser Ay Phe Set Phe 4045 Asn Set Tyr Gy
Trp Val Arg 5055 Gn Ala Pro @y Lys Ay Len 60 du Trp
Val tie Trp Ala Ser Ay Asn Lys Lye Tyr Tyr lie 6570: 7580 G u
G4 Gy Arg Phe Thr tie Ser Arg Asp M Ser Lys Asn 859095 Thr
kpyﬁrgewerm SB8{ skeu Arg Ala d Asp Thr Ala Val 100105110
Cys Ala Arg Al & MWn Phe Asp 115120 Val Thr Val Ser Ser 130 Tyr
Gn dy Thr Leu 125 <210> 52 <211> 129 <212> PRT <213> Hono
<400> 52 Met Asp Met Arg Val 15 Leu Ala G n Leu Leu Ay Leu
>C§s 1015 Phe Pro GLy Ala Arg Cys Asp lie G n Mt Thr
fk:»sﬁi‘r Sex 202530 Leu Ser Al 3 a Sex Val Ay Asp Arg Val
@y@ﬁ%%@lgg 54045 Gn Ay lie 50 Ala Pro Lys 65 Ser

Leu Ala Trp Tyr Gn G@n Lys Pro Qu Lys
<400> 24
Gln Gln Tyr Lys Ser Tyr Pro Val Thr

1 5

Thr

<210>
<211>
<212>
<213>

25

11

PRT

Homo sapiens

<220>
<221>
<222>
<223>

MOD_RES
{5)..(6)
Variable aminoc acid

<220>
<221>
<222>
<223>

MCOD RES
{9)
Variahle amino acid

<400> 25
Arg Ala Ser Gln Xaa Xaa Ser Ser Xaa Leu Ala
1 5 10

<210> 26

<211> &

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

222> (3} ..(5)

<223> Variable aminco acid

<220>

<221> MOD_RES
<222> (6}

<223> Ser or Thr

<400> 26
Ala Ser Xaa Xaa Xaa ¥aa
1 5

<210> 27

<211> 7

<212> PRT

<213> Homo sapiens

<220>
<221> MOD RES
<222> (3)..{4)

<223> Variable amino acid



5560 Ser Leu lie Tyr Ala Ala Sex Ser Lou Gn Ser Gy Val 707580 Pro
Ser Arg The Ser Ay Sec Gy Set Ay Thr Asp Phe Thr Lou Thr 859095
lie Set Ser Leu Gn Pro 100 Tyr Lys Ser Tyr Pro Val 115 Lys @ u Asp
Phe Ala Thr Tyr Tyr Cys G n Gn 105110 Thr Phe Ay Ay Ay Thr Lys
Val Gu lie 120125 <210> 53 <211> 135 <212> PRT <213> Honob sapi ens
<400> 53 Met Gu Phe 1 Ay Leu Sex Trp Val The Leu 510 Val Ala Leu
Leu Arg GI 15 Val Gn Cs A@n Val Gn Leu Val Qu Ser Ay Ay Ay
Val Val 0%5% Pro Gy Arg Set-Len Arg Len Set Cys Ala. Al a Set
Gy Phe ] ggﬁ. 40.45 Mh Lys Tyr Gy Met His Tip Vat Arg G n Al a
Pro Gy l—.ggs» LensH05560 G n Trp Val Ala Val lie Trp Tyr Asp Gy
Thr M Lys Tyr Tyr Ala 65707580 Asp Set Met Lys Ay Arg ?he Thr lie

Set Arg >th Set Lys Mh 859095 Met Len Tyr Len G n Met Mh Set Len
Arg Al a Fr Al a VaI 100105110 Tyr Tyr Cys Ala Arg Asp Pro Pro
Thr Al a arl;l’gg ﬁu SGI y 115120125 Thr Len Val Thr Val Set Set

130135 <210> 54 11> <212> PRT <213> Hono sapi ens <400> 54 du

Val G n kznsVal Gln Set Gy Ala Gu Val Lys Lys Set Ay Gn
<221> MOD_RES
€222> (1)
<223> Pro or Ser

<400> 27
Gln Gln Xaa %aa Xaa Xaa Xaa
1 5

<210> 28

<211> 4

<212> PRT

<213> Homo sapiens

<400> 28
Tyr Gly Met His
1

<210> 29

<211> 15

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

<222> (3}..(4)

<223> Variable amino acid

<220>

<221> MOD RES

<222 [6)..(8)

<223> Variable amino acid

<220>

<221> MOD_RES

«222> {10}..(11)

<223> Variable amino acid

<220>

<221> MOD_RES

<222> {13)..(14)

<223> Variable amino acid

<400> 29

Ile Trp Xaa Xaa Gly Xaa Xaa Xaa Tyr Xza Xaa Ser Xaa Xaa Gly
1 5 10 15

<210> 30

<211> 107



151015 Ser. Len Lys lie Set Cys Lys Ay Set Ay Tyr Ser. Phe Thr Set
Tyr 202530 Trp lie Ay Trp Val Arg Gn Met Pro Ay Lys Ay Len Qu
Trp Met 35.4045 Ay lie Phe Tyr Pro Ay Asp Set Set Thr Arg Tyr Set
Pro Set Phe 505560 Gn Gy Gn Val Thr lie Set Ala Asp Lys Set val
Asn Thr '%Efz;rﬁm 65707580 Len G n Trp Set Set Leu Lys Ala Set Asp Thr
Al a Met T3 T OV 531809095 Ala My Arg Arg Amn Trp Ay M Al a Phe Asp
lie Trp Ay Gn Ay 100105110 Thr Met Val Thr Val Set Set 115 <210>
55 <211><88% 312> DNA <213> Honp sapi ens <220> <221> CDS <222>
(1)..(35%pr I36-CinBOEh 55l yggr dirg TagsSst Jewber dag =gt vaggaligca gag gtg
aaa aag tee ggg gag 48 A u: Val Gn Le!% val Gn Set C;%s Ala Gu, Val
Lys Lys A0 151015, g.at t a t tot gga
tac age ?ﬁ Ag%:ébaggggtg% 5%’5%&%1%83&%5%% g# &/92 %%sée ?/Lgp%et Gy Tyr
Set Phe Thr Sex Tyr 202530 tgg ate ggc tgg gtg ego cag atg cce ggg
aag ggc etwAadrrdyratly ¢4 LTFs Prb|lAu@ys A¥pPrallyArsgzGew Mt Pro Ay
Lys Gy Leu Gu3Tip Met 354045 ¢8g ate ttc tat &8t ggt gac tct agt

ace aga t 1c.192 Gy | he . Tyr, Pr Set Sex
Thr Arg %Ag?‘lgﬁ%r eeter E%“e%bégéoﬁga‘éﬁgg%’ (S:'f@g 5 'cP%ﬁge%aésépt ea gee
gac sag tee gtc aac ace gee tac 240 Gn Gy Gn Val Thr Ile Set A a

Asp Lys SexcMalseMrEl¥hthrAhgpy Tye T6D AR¥SSH Tlegsenget gguage mge Ct g sag
gee tcg ¢g&c ace gee atg t# tac tgt 288 L¥®u Gn Trp Set S Lau Lys

Al a Set Thr, Al t r.JTyr. Cys 859095 gcg_.aga cgt cga aac tgg
gga aat ‘312 gy tPhaeﬁ%aal\@if %[%rgT %é:y?::f o) %56‘9i{lg§eg\r1'd’r g APy Asn Trp
Gy Asn Ala Phe Asp Ile Trp Ay Gn Gy 100105110 aca atg gtc ace gtc
tat teal3B% Pl chMetclVWadlyPhir Vad vGetelBenelldr <210> 56 <211> 138 <212>
PRT <213> Honmp sapi®®ns <400> 56 Ma®SAy Sex Thr Ala Ile Leu Ala Leu
Leu Leu Ala val Lau Gn @y 151015 Val Cys Ala Au Val @n Leu Val
Gn Sex 4y.A;a Gu Val Lys Lys 202530

<211> 107

<212> PRT
<213> Home sapiens

<400> 31
Val Ile Trp Met Thr Gln Ser Pro Ser Leu Leu Ser Ala Ser Thr Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Met Ser Gln Gly Ile Ser Ser Tyr
20 25 30

Leuv Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Glu Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95

Thr Phe Gly G6ln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 32

<211> 107

<212> PRT

<213> Homo sapiens

<400> 32

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15



Set Ay GQu Sex Leu Lys Ile Sex Cys Lys Ay Sex @Ay Tyr Sex Phe
354045 Thr Sec Tyr Trp Ile Ay Trp Val Arg Gn Met Pro Ay Lys Gy
Leu 505560 Gu Trp Met Ay Ile Phe Tyr Pro Ay Asp Set Sex Thr Arg
Tyr Sex 65707580 Pro Sex Phe Gn Ay Gn Val Thr Ile Sex Ala Asp Lys
Set Val Asn 859095 Thr Ala Tyr Leu Gn Tip Set Sex Leu Lys Al a Sex

Asp Thr Ala Met 100105110 Tyr Tyr Cys Ala Arg Arg Arg ' Asn Tip Gy Asn
Al g Phe ASpAFY é("*ll'iT%rl%l% B A FlaSr@y F eceyaierthe val

130, 235 <210> 57 < %1> 414 <212> <213> Honp saprens Set Set

<400> S57iraf §g0gts Ag-COYCEAL Efd reHCEF RSt CH 0L OLEE detCRRITAgL
ctgtgccgag 60 gt§cagctgg tgcagted gg agcagaggt g amaaagt ccg gggagt ct ct

aagatctcc 120 tgtaa tt ctggatacag ctttaccagc tactggatc ct tgc
gcagat gC'E_‘e: .}?g),l\lg Serggegr Leu G ngS'er GI}? Val Pro SeJ-:gArg Phegs%r Gl% getgggtgcy

55 60

Ser Gly Ser Gly Thr Asp FPhe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95

Thr Phe G6ly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 33

<211> 107

<212> PBRT

<213> Hemo saplens

<400> 33
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
i3 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 6ln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 34

<211> 107

<212> PRT

<213> Homo sapiens

<400> 34
Asp Ile Gln Met Thr Gln Ser Leu Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

-10-



gggaagggcc tggagtggat ggggatcttc tatcctggtg actctagtac cagatacagc 240
ccgtccttcc aaggccaggt caccatctca gccgacaagt ccgtcaacac cgcctacctg 300
cagt ggagca gcct gaaggc ctcggacacc gccatgtatt actgtgcgag acgtcgaaac 360
t ggggaaatg cttttgatat ctggggccaa gggacaatgg tcaccgtctc ttca 414
<210> 58 <211> 108 <212> PRT <213> Hono sapi ens <400> 58 du lie Val
Len Thr Gn Set Pro Ay Thr Leu Ser Len Set Pro Ay 151015 G n Arg

Al a Thr Eeh RurseCy& yAfly At PBetTh@ JeuSHnr Ma s8erseSdieuSen RAR2530 Tyr
Leu Ala TP Tyr Gn Gn LY% Pro Ay Gn A% Pro Arg Len L& 354045

lie Tyr / Set,. 3. Pro G n..Asp T hr Phe Al a Set Set Arg
Al a Tﬁr %% ﬁ§?eﬁ§¥%§£ﬁq&%’ Y @gﬁé{y §e6?ng%@0%§e%‘gt§-g§r 1%? Pé§p@’f-’°‘ne Thr Leu
Thr lie Set Arg Len G n

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 35

<211> 321

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1y..(321}

<400> 35
gac atec cag atg acc cag tct cca tet tee gtg tet geca tet gta gga 48
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1 5 10 15

gac aga gte acc atec act tgt cgg gcg agt cag ggt att agec age tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

tta gce tgg tat cag cat aaa cca ggg aaa gec cect aag ctc ctg ate 144
Leu Ala Trp Tyr Gln His Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

tat gct gca tcc agt ttg caa agt ggg gtc cca teca agg tte age gge 182
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 33 60

agt gga tct ggg aca gat tte act ctc acc atc age age ctyg cag cct 249
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

gaa gat ttt gca act tac tat tgt caa cag gcot aat agt ttc cct tgg 288
Glu Asp Fhe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Trp

85 30 95

acg tte ggc caa ggd acc aag gtg gaa atec aaa 321
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105
<210> 36
<211> 324
<212> DNA
<213> Homo sapiens
<220>
<221> Cbs

<222> {1}..(324)

<400> 36
gaa att gtg ttg aca cag tct cca gococ acc ctg tet ttg tet cca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

~11 -



707580 Phe Ala Val Tyr Tyr Cys Gn Gn Tyr Ay Set Set Thr 859095 Gy
Gn Ay Thr Lys Val Gu lie Lys 100105 <210> 59 <211> 324 <212> DNA
<213> Honpb sapi ens <220> <221> CDS <222> (1)..(324) <400> 59 gaa att
gtg Gnlie Val 1 ttg acg cag tat Len Thr Gn Set 5 cca ggc acc
ctg tct ttg tat Pro Gy Thr Len Set Len Set 10 <cca ggg48 Pro Ay 15
gaa aga gcc ace etc tee tgc agg gee agt cag agt gtt age age age 96
Gy Ag ERSTES SCSl e AR Jr Sl St o0l Sef et e
202530 tac tla gcggtdg tac tag cdgsaaa cet gge cd§sgot o¥e agg etc
ctc 144 Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg Leu
Leu 35404 gte tgattagQtaagesy be&L cagegagtagfe act aggetatdtcCLm: gaasagg
ttc agt 19221 EryyiveCGip MlngLBePrSely Afly MaaPFharGipgullee Preo Asp Arg
Phe Ser 505560. 3@90 agt ggg tot ‘lﬁgg aca gac ttcfact ctc acc atc ago
aga ctg aag,24Q A s SBle QY o8O ThE ASPEhg Jhi Ley Jhr 115 Set
Arg Leu ﬁy’;ug.ﬁé QZ%e&OA&Ci%%%Pa aak é’éytnqcmgi]g k Pﬁuécs%t: (iycag_ cag tat
ggt ago tca acg 288 Pro flu #sp Phe Ala Val gbyr Tyr Cys G n G n Tyr

fly Ser Set Thr 859095 tgg acg ttc ggc caa ggg acc aag gtg gaa atc

aaa324 T} ggﬁ‘ tPHeg‘f@I R;ga@% F;z&%rctlayzccwé%c @ou29t L y@I19010542210>
60 <211> B8 kFE2" BRI P32 TOlD "SUpinEns s<HG05°BEMET A3} Thr Pro
Ala Gn Leu Leu Phe Leu Leu Leu Leu Trp Léu Pro 151015 Asp Thr Thr

Ay G u ddeegMalettajea Tdth GEetNeSerqgPriag@ay HAradeelladSREg 202533 Leigs Ser

Pro Gy @uuAdy ghAlFdaTrl TwuTSetyOyrdn Atlg MgaseBehsiGrap Setr @D4045 Val

Ser Ser Set Tyr Leu A®& Trp Tyr Gn G% Lys Pro Ay G% A a

tte act ttc ggc cct ggg ace aaa gtg gat ate aaa 324
Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105
<210> 37
<211> 321
<212> DNA
<213> Homo sapiens
<220>
<221> CDS

<222> {1}..(321)

<400> 37
gac ate cag atg acc cag tet cea tece tea ctg tet gea tet gta gga 48
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 ) 10 15

gac aga gtc acc atc act tgt cgg gocg agt cag ggt att age age tgg 86
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

tta gcc tgg tat cag cag aaa cca gag aaa geeo cct aag tco ctg ate 144
Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

tat gct gea teec agt ttg caa agt ggg gtc cca tca agg ttc age gge 132
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

agt gga tct ggg aca gat ttec act ctc acc ate age age ctg cag cet 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75 80
gaa gat ttt gea act tat tac tge caa cag tat aag agt tac eccg gtc 288

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Lys Ser Tyr Pro Val
85 30 95

act ttc ggc gga ggg acc aag gtg gag atc aaa 321
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
1¢0 105

-12-



505560 Pro Arg Leu Leu Ile Tyr Gy Ala Ser Set Arg Ala Thr Ay Ille
Pro 65707580 Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Tin Leu
Thr 1le 859095 Set Arg Leu AQu Pro Qu Asp The Ala Vval Tyr Tyr Cys
Gn Gn Tyr 100105110 Ay Ser Set Thr Trp Thr ?he Ay Gn Ay Thr Lys
Val GQu Ile Lys 115120125 <210> 61 <211> 384 <212> DNA <213> Hono
sapi ens <400> 61 at ggaaaccc cagcgcagct tctcttcctc ctgctactct
ggct cccaga;daggaccgga 60 gaaattgtgt tgacgcagto-tccaggcacc ctgtetttgt
ct ccaggggaragégccacc 120 ctctectgca gggccagtca gagtigttago
agcagct ageiz-agwrect ggt a ccagdagaaa 180 cctggccagg ctcccaggct

<213

> Homo sapiens

<220>
<221> €Ds
<222> {1}..{366)

<400> 38 ’
cag gtg cag ctg gtg gag tct ggg gga gge gtg gtec cag cct ggc agg 43
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 1 15

tce ctg aga ctc teec tgt geog gog tet gga tte age tte agt aac tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Asn Tyr
20 25 30

ggc atg cae tgg gtc <¢gc cag gct cca ggec aag ggg ctg gag tgg gtg 144
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

gca ctt ata tgg tat gat gga agt aat gag gac tat aca gac tcc gtg 122
Ala Leu Ile Trp Tyr Asp Gly Ser Asn Glu Asp Tyr Thr BAsp Ser Val
50 35 60

aag ggc cga ttc acc atc tce aga gae aat tec aag aac acg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arqg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

ety caa atg aac age ctg aga gec gag gac aeg geck gkg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 g0 85

gcg aga tgg ggg atyg gtt cgy gga gttt ate gat gtt ttt gat atec tgg 336
Ala Arg Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile Trp

100 165 110

ggc caa ggg aca gtg gte ace gtc tct tea 366
Gly Gln Gly Thr Val Val Thr val Ser Ser

115 120
<210> 39
<211> 342
<212> DNA
<213> Homo sapiens
<220>
<221> CDS

<222> (1}..(342)

<400> 38
cag atg cag ctyg gtg gag tct ggg ggc ggc gtg gtc cag cect ggyg agg 43
Gln Met 6ln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

tce ctyg aga ctc tee tgt gaa ¢gcg tot gga tte tec tte aat age tat 96

Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Ser Phe Asn Ser Tyr
20 25 30

213 -



cctcatctat ggtgcatcca gcagggccac tggcatccca 240 gacaggttca gtggcagtgg
gt ctgggaca gacttcactc tcaccatcag cagactggag 300 cctgaagatt ttgcagtgta
ttactgtcag cagtatggta gctcaacgtg gacgttcggc 360 caagggacca aggt ggaaat
caaa 384 <210> 62 <211> 5 <212> PRT <213> Honp sapi ens <400> 62

Set Tyr Trg lie d 15‘( <210> 63 2211> 15 <212> E)NA <233>g;30g&4%ap| _el_ns
<220> <2 2E2AI>GYCL FIC (°19)9ICR4DB>IBI 2By GYACTY (Rvatay gen er Tyr
Trp Tie i&:‘%g%gl L3S gﬁ%ﬂfﬁg&fz%wpw Eéliéf; Taftlens <400>

64

tca gte ata tgg geoc agt gga aat aag aaa tat tat ata gaa tcc gtg lez2
Ser Val Ile Trp Ala Ser Gly Asn Lys Lys Tyr Tyr Ile Glu Ser Val
50. 55 60

gag gge cga tic acc ate tec aga gac aat tce aag aac acg ctg tat 240
Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyzr
65 70 15 80

ctg caa atg aac agc ctg aga gec gag gac acg get gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 "85

gcg aga geoc aat ttt gac tac tgg gge cag gga acc etg gtc acc gtc 336
Ala Arg Ala Asn Phe Asp Tyr Trp G6ly Gln Gly Thr Leu Val Thr Val
100 105 110

tce tea 342
Ser Ser

<210> 40

<211> 348

<212> DNA

<213> Homo sapiens

<220>
<221> CDhs
<222> {1)..{348)

<400> 40
cag gtg cag ctyg gty gag tct gygyg gga gge gty gte cag cct ggg agg 48
Gln Val Gln Leu Val Glu Ser Gly Gly Gly val Val Gln Pro Gly Arg

1 5 10 15

tce ctg aga cte tee tgt geoa geg tet gga ttc acc ttc aat aaa tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr
20 25 30

ggc atg cac tgg gte cgc cag get cca ggc aag ggg ctg gag tgyg gty 144
Gly Met His Trp Val Arg Gln ARla Pre Gly Lys Gly Leu Glu Trp Val

35 40 45

gca gtt ata tgg tat gat gga act aat aaa tac tat gca gac tcc atg 182
Ala Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met
50 S5 60

aag ggc cga tte acc ate tec aga gac aat tec aag aat atg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 15 80

ctg caa atg aac agc cta aga gcec gag gae acg get gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyxr Cys
85 80 95

gcg aga gat ccc ccc act got aac tac tgg yge cag gga acc ctyg gtc 336

Ala Arg Asp Pro Pro Thr Ala Asn Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
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lie Phe Tyr Pro Ay Asp Ser Sas Thr Arg Tyr Set Pro Set Phe G n
151015 Ay <210> 65 <211> Si <212> DNA <213> Honp sapi ens <220> <221>
CDS <222> (1)..(51) <400> 65 ate ttc tat cot ggt gac tct agt ace aga
tac ago cag toe ttc caa 48 lie Phe Tyr Pro Ay Asp Set Set Thr Axg
Tyr Set Pro Set Phe G n 151015 ggqc Gy 51 <210> 66 <211> 10 <212>
PRT <213£“=Hc3ﬁ'f E¥hs <400> 66 Arg Arg Asn Trp Gy Asn Al a PR Asp
Ile 1510 85168 BF 211> 30 <212> DNA <213> Hono sapi ens <220> <221>
CDS <222> (1)..(30) <400> 67' cgt cga aac tgg gga eat got ttt gat atc
Arg Arg Asn Trp Gy Asn Ala ?he Asp Ile 510 <210> 68 <211> 12 <212>
PRT <213=2Hpmdlsapi ens <400> 68 Arg Ala Set G n Ser Val Sex Ser Ser
Tyr Leu /Slg 1520 &210> 69 <211> 36 <212> DNA <213> Honp sapi ens <220>
<221> CD$;¥22¢5: | :l;'ldi,'&fnscsi) -£4Q0> 69 agg gcc agt cag agt gtt ago ago
agc tac tta gcc Arg al§er n Ser Val Sex Sex Ser Tyr Leu Al a 1510
<210> 70<«g@db1217 <212> PRT <213> Honp sapi ens

Met Ser Leu Ile Ser Lys Glu Glu Leu Ile Lys Leu Ala Tyr Ser Ile

1 5 10 15

Arg Pro Arg Glu Asn Glu Tyr Lys Thr Ile Leu Thr Asn Leu Asp Glu
20 25 30

Tyr Asn Lys Leu Thr Thr Asn Asn Asn Glu Asn Lys Tyr Leu Gln Leu
35 40 45

Lys Lys Leu Asn Glu Ser Ile Asp‘Val Phe Met Asn Lys Tyr Lys Thr
50 55 60

Ser Ser Arg Asn Arg Ala Leu Ser Asn Leu Lys Lys Asp Ile Leu Lys
65 70 . 75 80

Glu Val Ile Leu Ile Lys Asn Ser Asn Thr Ser Pro Val Glu Lys Asn
85 8¢ 95

Leu His Phe Val Trp Ile Gly Gly GIu Val Ser Asp Ile Ala Leu Glu
100 105 11¢

Tyr Ile Lys Gln Trp Ala Asp Ile Asn Ala Glu Tyr Asn Ile Lys Leu
115 120 125

Trp Tyr Asp Ser Glu Ala Phe Leu Val Asn Thr Leu Lys Lys Ala Ile
130 135 140

Val Glu Ser Ser Thr Thr Glu Ala Leu Gln leu Leu Glu Glu Glu Ile
145 150 155 160

Gln Asn Pro Gln Phe Asp Asn Met Lys Phe Tyr Lys Lys Arg Met Glu
165 170 175

Phe Ile Tyr Asp Arg Gln Lys Arg Phe Ile Asn Tyr Tyr Lys Ser Gln
180 185 180

Ile Asn Lys Pro Thr Val Pro Thr Ile Asp Asp Ile Ile Lys Ser His
195 200 205

Leu Val Sexr Glu Tyx Asn Arg Asp Glu Thr Val Leu Glu Ser Tyr Arg
210 215 220

Thr Asn Ser Leu Arg Lys Ile Asn Ser Asn His Gly Ile Asp Ile Arg
225 230 235 240

Ala Asn Ser Leu Phe Thr Glu Gln Glu Leut Leu Asn Ile Tyr Ser Gln
245 250 255

Glu Leu Leu Asn Arg Gly Asn Leu Ala Ala Ala Ser Asp Ile Val Arg
260 265 270

-15 -



<400> 70 Ay Ala Set Sex Arg Ala Thr 15 <210> 71 <211>, 24 <212>
DNA <213> Honop sapi ens <220> <221> CDS <222> (1)..(21) <400> 71 ggt
gca too ago agg gcc act Ay Ala Set Ser Arg Ala Thr 15 <210> 72 <211>
9 <212> PRT <213> Honp sapiens <400> 72 Gn Gn Tyr Ay Set Set Thr
Trp Thr 15 <210> 73 <211> 27 <212> DNA <213> Honp sapi ens <220> <221>
CDS <2225y Ipu MLaT7heu<Hf)2s1y 3he &%y;tfag Yt Tggtewgep tved fapgMdtgg acg G n
Gn Tyr Ay Set?’8t Thr Trp Thr®45 <210> 7 <21%8515 <212> PRT <213>

Hono sapjens,.< > .74 Al e Irn @ n Gy Thr Met Val Thr
val Ser %%Q?i%zlbggg%ﬂ%‘ﬁ%%g%ﬁg %Eiﬁ’fzﬂl% %’iﬁg rr‘ﬁ)ges’:apl ens
<400> 75 Set Tyr Trp lie Ay 15 <210> 76 <211> 17 - 42 - <212> PRT

. <213> HimwIdafilpieu<dQ0xcd/ Brd [cdu IMee Myr LyRr beuGeiu AP 1Setusdsp Thr Arg
Tyr Set BPo Set Phe G n 381015 315 320

Lys Tyr Lys Lys Tyr Ile Asn Asn Tyr Thr Ser Glu Asn Phe Asp Lys
325 330 335

Leu Asp Gln Gln Leu Lys Asp Asn Phe Lys Leu Ile Ile Glu Ser Lys
340 345 350

Ser Glu Lys Ser Glu Ile Phe Ser Lys Leu Glu Asn Leu Asn Val Ser
355 360 365

Asp Leu Glu Ile Lys Ile Ala Phe Ala Leu Gly Ser Val Ile Asn Gln
370 378 380

Ala Leu Ile Ser Lys Gln Gly Ser Tyr Leu Thr Asn Leu Val Ile Glu
385 390 355 400

Gln Val Lys Asn Arg Tyr Gln Phe Leu Asn Gln His Teu Asn Pro Ala
405 410 415

Ile Glu Ser Asp Asn Asn Phe Thr Asp Thr Thr Lys Ile Phe His Asp
420 425 430

Ser Leu Phe Asn Ser Ala Thr Ala Glu Asn Ser Met Phe Leu Thr Lys
435 440 445

Ile Ala Pro Tyr Leu Gln Val Gly Phe Met Pro Glu Ala Arg Ser Thr
450 455 460

Ile Ser Leu Ser Gly Pro Gly Ala Tyr Ala Ser Ala Tyr Tyxr Asp Phe
465 470 475 480

Ile Asn Leu Gln Glu Asn Thr Ile Glu Lys Thr Leu Lys Ala Ser Asp
485 490 485

Leu Ile Glu Phe Lys Phe Pro Glu Asn Asn Leu Ser Gln Leu Thr Glu
500 505 510

Gln Glu Ile Asn Ser Leu Trp Ser Phe Asp Gln Ala Ser Ala Lys Tyr
515° 520 525

Gln Phe Glu Lys Tyr Val Arg Asp Tyr Thr Gly Gly Ser Leu Ser Glu
530 535 540

Asp Asn Gly Val Asp Phe Asn Lys Asn Thr Ala Leu Asp Lys Asn Tyr
545 550 555 560

Leu Leu Asn Asn Lys Ile Pro Ser Asn Asn Val Glu Glu Ala Gly Ser
565 570 575

Lys Asn Tyr Val Eis Tyr Ile Ile Gln Leu Gln Gly Asp Asp Ile Ser
580 585 590

Tyr Glu Ala Thr Cys Asn Leu Phe Ser Lys Asn Pro Lys Asn Ser Ile
585 600 605
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Ay <210> 77 <211> 10 <212> PRT <213> Honp sapi ens <400> 77 Ala Arg
Arg Arg Asn Trp Gy Asn Ala The 1510 <210> 78 <211> 11 <212> PRT
<213> Hono sapiens <400> 78 Ala Set G n Ser Val Set Set Set Tyr Leu
Ala 1510 <210> 79 <211> 12 <212> PRT <213> Honp sapi ens <400> 79. Trp
Thr TheR%P/ Ay Thr %s Val Gu lle Lys 1510 <210> 80 <211> 9
<212> P '&%@G%@ﬁgﬁﬁl %216’6‘5 86 "GP VG HITHH &' 'SBt5°Bet Pro Trp
Thr 15 <210> 81 <211> 98 <21 > PRT <213> HonD sapi ens <400> 81' Gu
Val G n Leyp ¥ o6 midederGie Abd ol BeYalsnlif® tySaky @18ko@i 151015
Set Leu L§& Ile Set Cys Ly Ay Set Ay Ts85 Set Phe Thr Sab Tyr
202530 Tr lie Gy Trp Val Arg Gn Met Pro Ay Lys Ay Lc u QU Trp
Met 40. 45M@ {4 F8s 1FFR Lﬁ’ngJP‘r BYSG"ﬁl ASp 8 tThAs%‘eTHeAerY gg Qgt Pra Set
The 505560 Gn Ay G %al Thr lie Set™Al a Asp Lys 65 Set lie Ser
Thr Ala Ts Z58@Q1u legB F@nnl'h-l;:r Be:S@u $BE A8 UnrYSuMie SOL1 Asp sBhr Ala Met
Tyr Tyr Cys 859095s8Aba Arg <210> 8265211> 96 <212>6PRT <213> Horno

sapiens <400> 82 Au lie Val Len Thr G n Ser 15 Qu Arg Ala Thr Leu
Ser Cys Leu Ser Asn Glu Ile Ser Ser Phe Leu Asp Thr Ile Lys Leu Asp Ile
675 680 85

Ser Pro Lys Asn Val GIu Val Asn Leu Leu Gly Cys Asn Met Phe Ser
650 695 700 .

Tyr Asp Phe Asn Val Glu Glu Thr Tyr Pro Gly Lys Leu Leu Leu Ser
705 710 715 _ 720

Ile Met Asp Lys Ile Thr Ser Thr Leu Pro Asp Val Asn Lys Asn Sex
725 ' 730 735

Ile Thr Ile Gly Ala Asn Gln Tyr Glu Val Arg Ile Asn Ser Glu Gly
740 745 750

Arg Lys Glu Leu Leu Ala His Ser Gly Lys Trp Ile Asn Lys Glu Glu
755 760 765

Ala Ile Met Ser Asp Leu Ser Ser Lys Glu Tyr Ile Phe Phe Asp Ser
770 775 780

Ile Asp Asn Lys Leu Lys Ala Lys Ser Lys Asn Ile Pro Gly Leu Ala
785 790 795 §00

Ser Ile Ser Glu Asp Ile Lys Thr Leu Leu Leu Asp Ala Ser Val Ser
805 810 815

Pro Asp Thr Lys Phe Ile Leu Asn Asn Leu Lys Leu Asn Ile Glu Ser
820 825 830

Ser Ile Gly Asp Tyr Ile Tyr Tyr Glu Lys Leu Glu Fro Val Lys Asn
835 840 845

Ile Ile His Asn Ser Ile Asp Asp Leu Ile Asp Glu Phe Asn Leu Leu
850 855 860

Glu Asn Val Ser Asp Glu Leu Tyr Glu Leu Lys Lys Leu Asn Asn Leu
865 870 875 880

Asp Glu Lys Tyr Leu Ile Ser Phe Glu Asp Ile Ser Lys Asn Asn Ser
885 890 855

Thr Tyr Ser Val Arg Phe Ile Asn Lys Ser Asn Gly Glu Ser Val Tyr
900 905 910

Val Glu Thr Glu Lys Glu Ile Phe Ser Lys Tyr Ser Glu His Ile Thr
915 920 925

Lys Glu Ile Ser Thr Ile Lys Asn Ser Ile Ile Thr Asp Val Asn Gly
93¢0 935 840
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20 Tyr

1015 Ar
Arg Leu
Asp Arg
Set Arg
Gy Ser
FIG 1

Leu Ala Trp Tyr Gn Gn 35 Pro @y Thr Leu Ser Len Set Pro Gy
g Ala Set G n Ser Val Set Ser Ser 2530 Lys Pro Gy Gn Ala Pro
Leu 4045 lie Tyr Ay Ala 50 Set Ser Arg Ala Thr Ay lie Pro
Phe Ser 5560 Gy Ser Ay Set Gy Thr Asp The Thr Leu Thr

£ Q000007038 BB RSl e e b ohogt o5 1/ s

Am no Acid Sequences of Monocl onal Anti-Toxin A Antl

bodi es

lie

Vari abl eL&i ght AChaila Regeionsiandn e bl e1dHeay yvEhak nsdregirons C one

chai n
sequenc

Am no Acid Seqifénce SEQ I D NOST0SEQ I D NO wi t3¥6ut |

eader

mdmn/pag % Ee’i’ b%ﬁlcﬁnqwcéﬁsé\?é o VikaRehi eb%%ﬁGTE@ﬁ D NO 43

(SEQ I D NO4)

&V\QVCPG CAPKLLI SSLOSGVPSRFS

" Ala Gln Leu Phe Ser Thr Gly Leu Asn Thr Ile Tyr Asp Ser Ile Gln

995 10600 1005

Leu Val Asn Leu ¥le Ser Asn Ala Val Asn Asp Thr Ile Asn Val Leu
1010 1015 1020

Pro Thr Ile Thr Glu Gly Ile Pro Ile Val Ser Thr Ile Leu Asp Gly
1025 1030 1035 1040

Ile Asn Leu Gly Ala Ala Ile Lys Glu Leu Leu Asp Glu His Asp Pro
1045 1050 1055

Leu Leu Lys Lys Glu Leu Glu Ala Lys Val Gly Val Leu Ala Ile Asn
1060 1065 1070

Met Ser Leu Ser Ile Ala Ala Thr Val Ala Ser Tle Val Gly Ile Gly
1075 1080 . 1085

Ala Glu Val Thr Ile Phe Leu Leu Pro Ile Ala Gly Tle Ser Ala Gly
1090 1085 1100

Ile Pro Ser Leu Val Asn Asn Glu Leu Ile Leu His Asp Lys Ala Thr
1105 1110 1115 1120

Ser Val Val Asn Tyr Phe Asn His Leu Sexr Glu Ser Lys Lys Tyr &ly
1125 1130 1135

Pro Leu Lys Thr Glu Asp Asp Lys Ile Leu Val Pro Ile Asp Asp Leu
1140 1145 1150

Val Ile Ser Glu Ile Asp Phe Asn Asnp Asn Ser Ile Lys Leu Gly Thr
11385 1160 1165

Cys Asn Ile Leu Ala Met Glu Gly Gly Ser Gly His Thr val Thr Gly
1170 1175 1180

Asn Ile Asp His Phe Phe Ser Ser Pro Ser Ile Ser Ser Hisg Ile Pro
1185 1180 11395 1200

Ser Leu Ser Ile Tyr Ser Ala Ile Gly Ile Glu Thr Glu ARsn Leu Asp
1205 1210 1215

Phe Ser Lys Lys Ile Met Met Leu Pro Asn Ala Pro Ser Arg Val Phe
1220 1225 1230

Trp Trp Glu Thr Gly Ala Val Pro Gly Leu Arg Ser Leu Glu Asn Asp
1235 1240 1245

Gly Thr Arg Leu Leu Asp Ser Ile Arg Asp Leu Tyr Pro Gly Lys Phe
1250 1255 1260

Tyr Trp Arg Phe Tyr Ala Phe Phe Asp Tyr Ala Ile Thr Thr Leu Lys
1265 1270 1275 1280
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LQPEDFATYYCOOANSFEWNFGQGTKVELI C

mdnt vl sq11g111lcfri gar cDLQMIQSPSSI SASVGDRVI 11 CEASOG SSW. SEQ | D NO. 44
AWYQQ CI TI CAPKSLI YAASSL OSGVPSRFSGSGSGVFI | TI SSLQP
EDFATYYCQQVngCX’\XBTKVEI K (SEQ I D NO 30)  1F1.

mel ni rvpag E'k)' gar eVI V\MI' ESLLSASTGERV'I’I SCl EMOSU.

U QQKPGKAPELT TYAA JT Tradee Aop Lys Asp Thr
PEDFATYYCOOYNSYPW F EI K SEQ ID NO'45 (SEQ I D Not3H
mmpaqugmewmgmammmwmma RuASCGSRSASERQd D NO 46
ML4MWQHXPHICAEKLLﬂ¥ﬁASSLCSGMPSRFS@S@SGiDFTLTISS (S8® | D NG 32)

LJJDEDFAT Y VP
nufi nr vpglc%) ’\i ?ggli’ngfrﬁ\ﬁ %&WA%VG?)EWP’TQ\Z@@US@N Leu
NN* YQQ<PEKAPKSLI Y. SLOGVPSRFSGS DETLTI SSLQ

PEDFATYYGEEYNSYRW B£OBId GVEI 1 -SEQ IR NGY 44u SSEQysDhNA33Yen 5

mdnr vl agl | g}33p1 cf pgareDI QUITBIESS| SASVEDRVTIIB48EQ | D 110: 48 (SEQ I D

NO: 34
) Trp Tle Phe Asn Ile Asp Asn Glu Val Arg Glu Ile Ser Ile Glu Asn

1345 1350 1355 1380

Gly Thr Ile Lys Lys Gly Lys Leu Ile Lys Asp Val Leu Ser Lys Ile
1365 1370 1375

Asp Ile Asn Lys Asn Lys Leu Ile Ile Gly Asn Gln Thr Ile Asp Phe
1380 1385 13980

Ser Gly Asp Ile Asp Asn Lys Asp Arg Tyr Ile Phe Leu Thr Cys Glu
13595 1400 1405

Leu Asp Asp Lys Ile Ser Leu Ile Ile Glu Ile Asn Leu Val Ala Lys
1410 1415 1420

Sexr Tyr Ser Leu Leu Leu Ser Gly Asp Lys Asn Tyr Leu Ile Ser Asn
1425 1430 1435 14440

Leu Ser Asn Thr Ile Glu Lys Ile Asn Thr Leu Gly Leu Asp Ser Lys
1445 1450 1455

Asn Ile Ala Tyr Asn Tyr Thr Asp Glu Ser Asn Asn Lys Tyr Phe Gly
1460 1465 1470

Ala Ile Ser Lys Thr Ser Glm Lys Ser Ile Ile His Tyr Lys Lys Asp
1475 1480 1485

Sexr Lys Asn Ile Leu Glu Phe Tyr Asn Asp Ser Thr Leu Glu Phe Asn
1490 1495 1500

Ser Lys Asp Phe Ile Ala Glu Asp Ile Asn Val Phe Met Lys Asp Asp
1505 ‘ 1510 1515 1520

Ile Asn Thr Ile Thr Gly Lys Tyr Tyr Val Asp Asn Asn Thr Asp Lys
1525 1530 1535

Ser Ile Asp Phe Ser Ile Ser Leu Val Ser Lys Asn Gln Val Lys Val
1540 1545 1550

Asn Gly Leu Tyr Leu Asn Glu Ser Val Tyr Ser Ser Tyr Leu Asp Phe
1555 1560 15865

Val Lys Asn Ser Asp Gly His His Asn Thr Ser Asn Phe Met Asn Leu
1570 1575 1580 :

Phe Leu Asp Asn Ile Ser Phe Trp Lys Leu Phe Gly Phe Glu Asn Ile
1585 1580 15985 1600

Asn Phe Val Ile Asp Lys Tyr Phe Thr Leu Val Gly Lys Thr Asn Leu
1605 161¢C 1615
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AWYQQKPEKAPI CSLI YAASSL OSGVPSRFSGSGSGTDETLTI SSLQP
EDFATYYCOOANSFEWTFCQGTKVEI K H

mer gl swfl val | r gvgc QVQLVESGCGEGVVQPGRSLRLSCAASGPSFSNYG

| I ALEW/RQAPOKGLEW/AI D VK RFTI SRDNSI CN SEQ I D NO 49 (SEQ I D NO: 1)

TLYLQWNS T QVI DVEDXWCQGTWTVS S _1B11 L_
neapaq| | %B 3(%9%% FVE TOBPAT LS SEERAT L SCRABAEYSS R ALe Tv* _
WYQOKPGQAL' ELLI YPad PALFSGSGSG DE | SSLEPE DFA | TGPGI/ CVDI K SEQ

| D NO: 50 phSEQy | AuNEXS).ys Thr Seld Ser Ser Lys Ser Thr Ile Phe Ser Gly
mef gl swi | val | ¥Pqe QUQLV/ | SCCGVRAQPCGRSLRLSCEASGESENSYO SEQ | D NO 51

(SEQ I D NO % , w)(/l R{% EVWWSE RETLSRDNSI CNT :
- E ro Ile Tyr Asn Pro Asp Thr Gly
L YL QUNSL RABISTAVAFICARANT 3 Jen
Glu Asp Ile Ser Thr Ser Leu Asp Phe Ser Tyr Glu Pro Leu Tyr Gly
1665 1670 1675 1680

Ile Asp Arg Tyr Ile Asn Lys Val Leu Ile Ala Pro Asp Leu Tyr Thr
.1685 1690 1695

Ser Leu Ile Asn Ile Asn Thr Asn Tyr Tyr Ser Asn Glu Tyr Tyr Pro
1700 1705 1710
Glu Ile Ile Val Leu Asn Pro Asn Thr Phe His Lys Lys Val Asn Ile

1715 1720 1725

Asn Leu Asp Ser Ser Ser Phe Glu Tyr Lys Trp Ser Thr Glu Gly Ser
1730 1735 1740

Asp Phe Ile Leu Val Arg Tyr Leu Glu Glu Ser Asn Lys Lys Ile Leu
1745 175¢ 1755 1760

Gln Lys Ile Arg Ile Lys Gly Ile Leu Ser Asn Thr Gln Ser Phe Asn
1765 1770 1775

Lys Met Ser Ile Asp Phe Lys Asp Ile Lys Lys Leu Ser Leu Gly Tyr
1780 1785 1790

Ile Met Ser Asn Phe Lys Ser Phe Asn Ser Glu Asn Glu Leu Asp Arg
1785 1800 1805

Asp His Leu Gly Phe Lys Ile Ile Asp Asn Lys Thr Tyr Tyr Tyr Asp
1810° 1815 1820

Glu Asp Ser Lys Leu Val Lys Gly Leu Ile Asn Ile Asn Asn Ser Leu
1825 1830 1835 1840

Phe Tyr Phe Asp Pro Ile Glu Fhe Asn Leu Val Thr Gly Trp Gln Thr
1845 1850 1855

Ile Asn Gly Lys Lys Tyr Tyr Phe Asp Ile Asn Thr Gly Ala Ala Leu
1860 1885 1870

Thr Ser Tyr Lys Ile Ile Asn Gly Lys His Phe Tyr Phe Asn Asn Asp
1875 1880 1885

Gly Val Met Gln Leu Gly Val Phe Lys Gly Pro Asp Gly Phe Glu Tyr
1§90 1895 1900

Phe Ala Pro Ala Asn Thr Gln Asn Asn Asn Ile Glu Gly Gln Alz Ile
1805 1910 1915 1920

Val Tyr Gln Ser Lys FPhe Leu Thr Leu Asn Gly Lys Lys Tyr Tyr Phe
1925 1830 1935

Asp Asn Asn Ser Lys Ala Val Thr Gly Trp Arg Ile Ile Asn Asn Glu
1840 1945 1950
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33.3H2 L nmdnarvl aqgl | gl1lllcfpgareDl QUIQS? SSLSASVODRVTI TCRASOG SSW.
SEQ I D NO: 52 AWYQQ CPEKAPKSLI YAASSL OSGVPSRFSGSGSGTDPTLTI SSLQP
EDFATYYCOOYKSTPVTEGGGTI CVEI K (SEQ | D 110: 6) H

mer gl svevfl val | r gvqc QVQLVESGGGNIPGRSLRLSCAASG-TENKY

g_KIwi1 Z l.CQL EVWAVI LYVADSM {1 SRD : ,
| OTNLYLQ%EE%?SA | AV@Y&%%AWL%%& 2&%&%@7 R 85" &0 1 D NO 3)
WD 2006/ 121422PCT/ US2005/ 003725 2/ 35 FI G 2A Anti-Toxin A 3D8 VK

SequencedaV-Ilsetpvetr Apd Jvd-Tysehnehie A0 Fro AsGVIIASRPEBSYSASVEDR GAO ATC
CAG ATG ACGPRG TOT CCA TCT9&0 GD3 TOT GOAPET GTA GGA GAO AGA CDR1

TI TCRAS T CA ATT AGC
AGO TOG%?W@%%@%QMM%Y gﬂ%ﬁ%ﬁﬁﬁ% [ 109CAG
CAT AAA CCA GGG AAA GOC OCT AAG CTC CTG ATC TAT GCT GCA TCC ACT TTG

SGVPSRFSESGIGTBRE 1B3ACARMWPSGRS YCIE GFA THA IASGSFTAWVGS GG ACT GGA
TOT GGG ACA CAT TTC A8%° CDR3 2010 T| SSLOPEDFARYYM 217CTC ACC

ANSFPYT ECOBTINATK 37 T RIEPRCHTHE O TAG TR G G GO0 ACC
AAG GTG GAAATC AAfnd. JX1 Amino agixd sequence = 3 1D NO 4 Nucleic

aci d sequence= SEQ I D NO 35 W2006/121422PCT/ US2005/ 003725 3/35 3 /
35 Ser Asn Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Tyr Asn Asn Asn
2035 2040 2045

Ile Glu Gly Gln Ala Ile Val Tyr Gln Ser Lys Phe Leu Thr Leu Asn
2050 2055 2060

Gly Lys Lys Tyr Tyr Phe Asp Asn Asn Ser Lys Ala Val Thr Gly Trp
2065 2070 2075 2080

Gln Thr Ile Asp Ser Lys Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Glu
2085 2090 2095

Ala Ala Thr Gly Trp Gln Thr Ile Asp Gly Lys Lys Tyr Tyr Phe Asn
2100 2105 2110

Thr Asn Thr Ala Glu Ala Ala Thr Gly Trp Gln Thr Ile Asp Gly Lys
2115 2120 2125

Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Ile Ala Ser Thr Gly Tyr Thr
2130 2135 2140

Ile Ile Asn Gly lys His Phe Tyr Phe Asn Thr Asp Gly Ile Met Gln
2145 2150 2155 2160

Ile Gly val Phe Lys Gly Pro Asn Gly Phe Glu Tyr Phe Ala Pro Ala
21865 2170 2175

Asn Thr Asp Ala Asn Asn Ile Glu Gly Gln Ala Ile Leu Tyr Gln Asn
2180 2185 2180

Glu Phe Leu Thr Leu Asn Gly Lys Lys Tyr Tyr Fhe Gly Ser Asp Ser
2195 2200 2205

Lys Ala Val Thr Gly Trp Arg Ile Ile Asn Asn Lys Lys Tyr Tyr Phe
2210 2215 2220

Asn Pro Asn Asn Ala Ile Ala Ala Ile His Leu Cys Thr Ile Asn Asn
2225 2230 2235 2240

Asp Lys Tyr Tyr Phe Ser Tyr Asp Gly Ile Leu Gln Asn Gly Tyr Ile
2245 2250 2255

Thr Ile Glu Arg Asn Asn Phe Tyr Phe Asp Ala Asn Asn Glu Ser Lys
2260 2265 2270

Met Val Thr Gly Val Phe Lys Gly Pro Asn Gly Phe Glu Tyr Phe Ala
2273 2280 2285
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FIG 2B Anti-Toxin A 31)8 VH Sequences V-segnent: 1JH3-33 fl-segnent:
D3-10 LT-segment: JH3b 1 QVQLVESGGGWOPCGRSL CAG G G CAG CTG GIG GAG
TCT GGG GGA GBC 3 G GIC CAG CCT GGC AGO TCC CTG CDR1
RLSCAASG-SFSNYGVRW 55 RCA CTC TCC TGT GCG GCG TOT GGA TTC AGO TTC ACT
AAC TAT GGC ATG CAC TOG CDR2 VRQAPGKGLRW/AL>I WYD 109 GIC CGC CAS

G SEDVTEVH AR T G 108 ‘LA R FAT: DA GAE, SR BAC et T Rac

GGC CGA TTC ACC ATC TCC AGA DNSKNTLYLOWNSLRAED 217 GAO MI TCC ARC
ARC ACG GO AATLET GhCAAL ATE IARCAAGE CTE AGA TBECHGASCGAS ASBHR3
TAVYYCARACRAVRGVI DV 271 ASEOGCT GTG TAT TAESTOT GCG AGA TACGEG FRG

CDT COG % SCgETLﬁsTAﬁJ VQJ-I.“E’hrlGle’.‘D‘B% Qigﬁ JI‘Q.{: Q)flé)' Plxslpl Gly L}?‘SH%QS Tyr

2325 2330 2335

Tyr Phe Asn Leu Asn Thr Ala Glu Ala Ala Thr Gly Trp Gla Thr Ile
2340 2345 2350

Asp Gly Lys Lys Tyr Tyr Phe Asn Leu Asa Thr Alz Glu Ala Ala Thr
2355 2360 2365

Gly Trp Gln Thr Ile Asp Gly Lys Lys Tyr Tyr Phe Asn Thr Asn Thr
2370 2375 2380
Phe Ile Ala Ser Thr Gly Tyr Thr Ser Ile Asn Gly Lys His FPhe Tyr

2385 2390 2395 2400

Phe Asn Thr Asp Gly Ile Met Gln Ile Gly Val Phe Lys Gly Pro Asn
2405 2410 2415

Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Asp Ala Asnh Asn Ile Glu
2420 2425 2430

Gly 6ln Ala Ile Leu Tyr Gln Asn Lys Phe Leu Thr Leu Asn Gly Lys
2435 2440 2445

Lys Tyr Tyr Phe Gly Ser Asp Ser Lys Ala Val Thr Gly Leu Arg Thr
2450 . 2455 2460

Ile Asp Gly Lys Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Val Ala Val
2465 2470 2475 2480

Thr Gly Trp Gln Thr Ile Asn Gly Lys Lys Tyr Tyr Phe Asn Thr Asn
2485 2450 2495

Thr Ser Ile Ala Ser Thr Gly Tyr Thr Ile Ile Ser Gly Lys His Phe
2500 2505 2510

Tyr Phe Asn Thr Asp Gly Ile Met Gln Ile Gly Val Phe Lys Gly Pro
2515 2520 2525

Asp Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Asp Ala Asn Asn Ile
2530 2535 2540

Glu Gly Gln Ala Ile Arg Tyr Gln Asn Arg Phe Leu Tyr Leu His Asp
2545 2550 2555 2560

Asn Ile Tyr Tyr Phe Gly Asn Asn Ser Lys Ala Ala Thr Gly Trp Val
2565 2570 2575

Thr Ile Asp Gly Asn Arg Tyr Tyr Phe Glu Pro Asn Thr Ala Met Gly
2580 2585 2520

Ala Asn Gly Tyr Lys Thr Ile Asp Asn Lys Asn Phe Tyr Phe Arg Asn
2595 2600 2605

Gly Leu Pro Gln Ile Gly Val Phe Lys Gly Ser Asn Gly Phe Glu Tyr
2610 2615 2620
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FDI WEQGTVWWTVSS 325 MI OAT ATC TOG GGC CAA COG ACA Gl G GTC ACC GTC TOT
TCA J'1 amino acid sequence=SEQ 11) NGO 1 nucleic acid sequence=SEQ I D
NO 38 WD 2006/ 121422PCT/ US2005/ 003725 4135 FIG 3A Anti-Toxin A
11311 VK Sequences V-segnent : L6 C-segnent : ElI VZTOSPATLSLSPGER 1GAA
ATT GTG TTG ACA CAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG GM AGA
CR] . Phe AH_SQM&@\;%%AM%G%% AL Gl GalCo T G AGE GLC ACT CAG
ACT GIT AGZ3AGC TAC TTA 836 TGG TAC CDR22635 40KPGQARRLI YDASNR
109 , CAA CAC AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT CAT GCA TCC
- AAC AGG CBpTyr Gln As PARFSOSESGHEE £ 63 @00SALR GBC TATEHECA GOC AGG
~ TIC ACT GGC ACT GGG GGG ACA GAC TFFE°ACT CDR3 2653

LTI SSLEPEDRAVGRYERD szﬂgml/éG@lAm AEE A A GG &CT &AL AT TTT CCA
GIT TAM TAC TGT GAGECAC CDR3 2665 RSNWBOFTF. GPGE7KVDI K'271CGT ACC
AAC TOG TCT CAA TTC ACT TIC GGC CCT GG O ACC AAA GTG CAT ATC AAA =3

! Ani no acivdls'@ﬂiﬁ%‘?@h% MSEG MO Rt Met Alackld BkgGensey I8EQ | D NO 36
' 5/35 FIG 3B AAP{>Toxin A 1B11%€81 Sequences V2®&kgment : VH3 -33 D-

segnent prdNIGROWML Qzs Nty o _ G ATG GAG
TG GTG Ch st Coa s gé%%ﬁe%%%ﬁ%m@eém R e o1
RLSCEASGESENSYGVEW . . 55AGA CTC TCC TOT GAA GCG TCT GGA TTC TCC TTC

_ AAT AGC TAT ReCCITEICAE: FXG CDR2  RQAPGKGLEWSVI WAS 109GTC CGC GAG

" OCT CCA GO AAG COG CTG ¥A& TOG GTG TCA GTC ATA TOG GCC AGT

NKKYYl ESVEGRFTI SR 163GGA AAT AAG AAA TAT TAT ATA GAA TCC GTG GAG GGC
CGA TTC AGLoAEE TCC AGA . DESKNTLYLOVNSLRAED 217GAC AAT TCC AAG AAC
ACG CTG FRATLCEGFTAA ATG AAC AGC CTG AGA GCC GAG GAG CDR3
TAVYYCARAREENVWREGT 271ACG OCT GTG TAT TAC TOT GCG AGA GCC PAT TTT GAG
TAC TOG GEEGRETEAIME L Fiads  vTVvsS

<400> 42
Met Ser Leu Val Asn Arg Lys Gln Leu Glu Lys Met Ala Asn Val Arg
1 5 10 15

Phe Arg Val Gln Glu Asp Glu Tyr Val Ala Ile Leu Asp Ala Leu Glu
20 25 30

Glu Tyr His Asn Met Ser Glu Asn Thr Val Val Glu Lys Tyr Leu Lys
35 40 45

Leu Lys Asp Ile Asn Ser Leu Thr Asp Thr Tyr Ile Asp Thr Tyr Lys
50 ' 55 %0

Lys Ser Gly Arg Asn Lys Ala Leu Lys Lys Phe Lys Glu Tyr Leu Val
&5 T0 75 80

Ile Glu Ile Leu Glu Leu Lys Asn Ser Asn Leu Thr Pro Val Glu Lys
Asn Leu His Phe Ile Trp Ile Gly Gly Gln Ile Asn Asp Thr Ala Ile
100 105 110

Asn Tyr Ile Asn Gln Trp Lys Asp Val Asn Ser Asp Tyr Asn Val Asn
115 120 125

Val Phe Tyr Asp Ser Asn Ala Phe Leu Ile Asn Thr Leu Lys Lys Thr
130 135 140

Ile Ile Glu Ser Ala Ser Asn Asp Thr Leu 6lu Ser Phe Arg Glu Asn
145 150 155 160

Leu Asn Asp Pro Glu Phe Asn His Thr Ala Phe Phe Arg Lys Arg Met
165 170 175

Gln Ile Ile Tyr Asp Lys Gln Gln Asn Phe Ile Asn Tyr Tyr Lys Ala
180 185 190

Gln Lys Glu Glu Asn Pro Asp Leu Ile Ile Asp Asp Ile Val Lys Thr
195 200 205

-23.



325CTG GIC ACC GIC TCC TCA Ami no acid sequence = SEQ ID NO 2 Nucleic
acid sequence SEQ ID NO 39 WD 20061121422PCT/ US2005/ 003725 6135 FI G
4A Anti-Toxin A 33.3112 VK Sequences | T-segnent: L15 Jraegnent: JK4

| QUTOSPSSLSASVGEDR 1GAG ATC GAG ATG ACC GAG TCT CCA TCC TCA CTIG TCT
GCA TCT GTA GGA GAG ABA CDR1 Tl TCRASQE SSW.AWY 96GTC ACC ATC ACT TOT

CGG GCG [ GAG, GOL » C TOG TT G TAT _
CQXPEKAPK L|2ﬁ%5%xi€g&é%ﬁgﬁﬁ%&¥%%§&% e AaéYroc TG ATC
TAT GCT GCA TCC ACT TTG CDR2 CSG. VPSEFSGSG. . SGTDFT 163CAA ACT

GOB GTC (GZA SRGACIAGS:T Fe: ABE IRBCVAGTMGGEN TET s68G:IACAs:GATp TAC ACT CDR3
TI SSLQ PEBEATTYCQQ 217CTE3ACC ATC ABC ACE3TTG GAG COT GAZ4GAT TTT GCA

ACT TAT YKSYBVIT XVElI X 271TAT AAG AGT
TAG 006 o5 ACT THC ton, B0 &8 RECHAS BTG GG HICTRATOM® At no. aci d
sequence = SEQ ID NGO 6 Nucleic acid sequence = SEQ ID NO 37 WO
20061121429 1A% 13SPO0SLOG3F Z5p 74AB5 L Sla 4By Adki sekoxép 1Pe 33u 3H2 VU
Sequences V-segnent®? VH3- 33 D segngfft : Unknown J-s@dirent: JH4Db

VQLVES G G G.GTI CT. COG A G=C GIG GIC
CAG c%%%‘%cé%?@o@bﬁ%“ Z%TE ey %&%@W&A@ CTC
TCC TGT GCA GCG TOT GGA TTC ACC TTC MI RAA TAT ATG CAC TOG CDR 2

RQAPCKGL EiWAYL VD 3130 GIC HOSR rEAGpAEh: SKeALEGEsMI16QGLCliz GAGC TOG GIG
GCA OTT ATAZP8G TAT CAT CDR 233 TNKYRADSVKCGRPTI SR 163GGA ACT

AM  AAA TAC TA C. TTC ACC ATC TCC ACA
| TSKNELY E&&gﬁ?ﬁhtg%ﬁ q‘ﬁ@%”@?ﬂ‘@té& HRTECTE? CAA ATO
AAC AGO CTA AGA GCC GAG GAC CD.R 3 TAVYYCARDPPT 271AG0

OCT GIG TATMFACYFOR sG55 AGA 16 11605 CAG AT TRETseAALysTAG FLG GCC CAG
L7H4b TLVTVES 325GGASCC CTG GIC ACCG3WIC TCC TCA Anmi 8% aci d sequence

o, SEQ NO, MhelRleadChel, SEAYERGET SEQLPNOGY 5 PGTLUEZ0QP! 003725
340 345 35¢

Ser Lys Ser Asp Lys Ser Glu Ile Phe Leu Pro Leu Gly Asp Ile Glu
355 360 3653

Val Ser Pro Leu Glu Val Lys Ile Ala Phe Ala Lys Gly Ser Ile Ile
370 375 380

Asn Gln Ala Leu Ile Ser Ala Lys Asp Ser Tyr Cys Ser Asp Leu Leu
385 390 395 400

Ile Lys Gln Ile Gln Asn Arg Tyr Lys Ile Leu Asn Asp Thr Leu Gly
405 410 415

Pro Ile Ile Ser Gln Gly Asn Asp Phe Asn Thr Thr Met Asn Asn Phe
420 425 430

Gly Glu Ser Leu Gly Ala Ile Ala Asn Glu Glu Asn Ile Ser Phe Ile
435 440 445

Ala Lys Ile Gly Ser Tyr Leu Arg Val Gly Phe Tyr Pro Glu Ala Asn
450 455 460

Thr Thr Ile Thr Leu Ser Gly Pro Thr Ile Tyr Ala Gly Ala Tyr Lys
485 470 475 480

Asp Leu Leu Thr Phe Lys Glu Met Ser Ile Asp Thr Ser Ile Leu Ser
485 490 495

Ser Glu Leu Arg Asn Phe Glu Phe Pro Lys Val Asn Ile Ser Gln Ala
500 505 510

Thr Glu Gln Glu Lys Asn Ser Leu Trp Gln Phe Asn Glu Glu Arg Ala
515 520 525

Lys Ile Gln Phe Glu Glu Tyr Lys Lys Asn Tyr Phe Glu Gly Ala Leu
530 535 540
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2. - onto an nm an maw a on ana sea : Mar al as
to Dam m n emal an na n nAar ma anna Nu M mMaNnN NO nNAnna am aanannano
M La manma as m nmane on mann nanenna nosoonman nenna namransanam
manna | mans. .. B MANnN mann nmanna npbon an n n... nunsenasamns

—241GlyFGlu Asp -Asp -Asn hel Asp Phe Ser -Gln- Asn,fﬂr val Thr ﬁ%g1ég% s as
aannaannaﬁﬁ- i N aa manma aspcannum ann. amsaa 0S ann. 2 3214=a

has's'"'. %_'" a aan ...... a_anatne as sawn. amannal . a Banana a
7 2ift: .glu.?yg Feu Leulgéglggsl;%e égqngﬁ%“iggtghﬁayﬁf Ser Ser g%g Gly

Gly Tyr Val His Tyr Ile Val Gln Leu Gln Gly Asp Lys Ile Ser Tyt
580 585 580

Glu Ala Ala Cys Asn Leu Phe Ala Lys Asn Pro Tyr Asp Ser Ile Leu
585 600 605

Phe Gln Arg Asn Ile Glu Asp Ser Glu Val Ala Tyr Tye Tyr Asn Pro
610 615 620

Thr Asp Ser Glu Ile Gln Glu Ile Asp Lys Tyr Arg Ile Pro Asp Arg
625 630 635 640

Ile Ser Asp Arg Pro Lys Ile Lys Leu Thr Phe Ile Gly His Gly Lys
€45 650 655

Ala Glu Phe Asn Thr Asp Ile Phe Ala Gly Leu Asp Val Asp Ser Leu
6560 665 670

Ser Ser Glu Ile Glu Thr Ala Ile Gly Leu Ala Lys Glu Asp Ile Ser
675 680 685

Pro Lys Ser Ile Glu Ile Asn lLeu Leu Gly Cys Asn Met Phe Ser Tyr
690 695 700

Ser Val Asn Val Glu 6lu Thr Tyr Pro Gly Lys Leu Leu Leu Arg Val
705 710 715 720

Lys Asp Lys Val Ser Glu Leu Met Pro Ser Met Ser Gln Asp Ser Ile
725 730 135

Ile val Ser Ala Asn Gln Tyr Glu Val Arg Ile Asn Ser Glu Gly Arg
-740 745 750

Arg Glu Leu Leu Asp His Ser Gly Glu Trp Ile Asn Lys Glu Glu Ser
755 760 765

Ile Ile Lys Asp Ile Ser Ser Lys Glu Tyr Ile Ser Phe Asn Pro Lys
770 775 780

Glu Asn Lys Ile Ile val Lys Ser Lys Asn Leu Pro Glu Leu Ser Thr
785 790 785 800

Leu Leu Gln Glu Ile Arg Asn Asn Ser Asn Ser Ser Asp Ile Glu Leu
805 810 815

Glu Glu Lys Val Met Leu Ala Glu Cys Glu Ile Asn Val Ile Ser Asn
8§20 825 830

 Ile Glu Thr Gln Val Val Glu Glu Arg Ile Glu Glu Ala Lys Ser Leu
835 840 845

Thr Ser Asp Ser Ile Asn Tyr Ile Lys Asn Glu Phe Lys Leu Ile Glu
850 B55 860

Ser Ile Ser Glu Ala Leu Cys Asp Leu Lys Glan Gln Asn Glu Leu Glu
865 870 875 BBO
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| et

nmanna. nonanam waaa th a * a ansann nonnustanmm ana nama ...... nona

anmaannon ..... on man a nan aflak mna ...ifilif Lit, .......
..... --..- S0 a aaaaaa hua mamma a on an ma am manon no on ML30311=1

wananans amananma nano an., nmano . nonsaman mMmann wan aa an nma aa

a’' ara ar nBspTRanaiAlphad RNBe ARARMN a8p-rle AP 81,8845 2.8 FRON a on
ama- on' "a ma ama 88suntan ... on gmohAram an m mggva ‘am manna

I smai [ . o
rontis £ﬁe Ser Ile Arg Phe Ile Asn Lys Glw Thr Gly Glu Ser Ile Phe Val
900 905 810

GIu Thr Glu Lys Thr Ile Phe Ser Glu Tyr Ala Asn His Ile Thr 6lu
915 920 925

Glu Ile Ser Lys Ile Lys Gly Thr Ile Phe Asp Thr Val Asn Gly Lys
830 935 540

Leu Val Lys Lys Val Asn Leu Asp Thr Thr Hig Glu Vai Asn Thr Leu
945 950 ) 955 960

Asp Ala Ala Phe Phe Ile Gln Ser Leu Ile Glu Tyr Asn Ser Ser Lys
965 970 975

Glu Ser Leu Ser Asn Leu Ser Val Ala Met Lys Val Gln val Tyr Ala
980 945 990

Gln Leu Phe Ser Thr Gly Leu Asn Thr Ile Thr Asp Ala Ala Lys Val
395 1000 1005

Val Glu Leu Val Ser Thr Ala Leu Asp Glu Thr Ile Asp Leu Leu Pro
1010 1015 lozo

Thr Leu Ser Glu Gly Leu Pro Ile Ile Ala Thr Ile Ile Asp Gly Val
1025 1030 1035 1040

Ser Leu Gly Ala Ala Ile Lys Glu Leu Ser Glu Thr Ser Asp Pro Leu
1045 1050 1055

Leu Arg Gln Glu Ile Glu Ala Lys Ile Gly Tle Met Ala Val Asn Leu
1060 1065 1070

Thr Thr Ala Thr Thr Ala Ile Ile Thr Ser Ser Leu Gly Ile Ala Ser
1075 1080 1085

Gly Phe Ser Ile Leu Leu Val Pro Leu Ala Gly Ile Ser Ala Gly Ile
1090 1695 1100

Pro Ser Leu Val Asn Asn Glu Leu Val Leu Arg Asp Lys Ala Thr Lys
1105 111¢ 1115 1120

Val Val Asp Tyr Phe Lys His Val Ser Leu Val Glu Thr Glu Gly Vval
1125 : 1130 1135

Phe Thr Leu Leu Asp Asp Lys Val Met Met Gln Gln Asp Asp Leu Val
1140 1145 1150

Ile Ser Glu.Ile Asp Phe Asn Asn Asn Ser Tle Val Leu Gly Lys Cys
1155 1160 - 1165

Glu Ile Trp Arg Met Glu Gly Gly Ser Gly His Thr val Thr Asp Asp
1170 1175 1180

Ile Asp His Phe Phe Ser Ala Pro Ser Ile Thr Tyr Arg Glu Pro His
1185 1190 1195 1200

Leu Ser Ile Tyr Asp Val Leu Glu Val Gln Lys Glu Glu Len Asp Leu
1205 1210 1215
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annual amsapmMy <O} MBPRAPIRNNA A2 2cr a1z pra st L, Wa_aulamou L.
. WSt "TTO 125000 20 ?ﬂ%é‘l%fgﬁicgﬁ‘i%é%&ﬁ?oﬁz‘z’zﬁ o7 852 wo
2006/ 121422PCT/ US2005/ 003725 11/ 35
Trp Glu Thr Gly Trp Thr Pro Gly Leu Arg Ser Leu Glu Asn Asp Gly
1235 1240 1245
Thr Lys Leu Leu Asp Arg Ile Arg Asp Asn Tyr Glu Gly Glu Phe Tyr
1250 1255 1260

Trp Arg Tyr Phe Ala Phe Ile Ala Asp Ala Leu Ile Thr Thr Leu Lys
1265 1270 1275 1280

Pro Arg Tyr Glu Asp Thr Asn Ile Arg Ile Asn Leu Asp Ser Asn Thr
1285 1230 1235

Arg Ser Phe Ile Val Pro Ile Ile Thr Thr Glu Tyr Ile Arg Glu Lys
1300 1305 1310

Leu Ser Tyr Ser Phe Tyr Gly Ser Gly Gly Thr Tyr Ala Leu Pro Leu
1315 1320 1325

Ser Gln Tyr Asn Met Gly Ile Asn Ile Glu Leu Ser Glu Ser Asp Val
1330 1335 1340

Trp Ile Ile Asp Val Asp Asn Val Val Arg Asp Val Thr Ile Glu Ser
1345 1350 1355 1360

Asp Lys Ile Lys Lys Gly Asp Leu Ile Glu Gly Ile Leu Ser Thr Leu
1365 1370 1375

Ser Ile Glu Glu Asn Lys Ile Ile Leu Asn Ser His Glu Ile Asn Phe
1380 1385 1390

Ser Gly Glu Val Asn Gly Ser Asn Gly Phe Val Ser Leu Thr Phe Ser
1395 1400 1405

Ile Leu Glu Gly Ile Asn Ala Ile Ile Glu Val Asp Leu Leu Ser Lys
1410 1415 1420

Ser Tyr Lys Leu Leu Ile Ser Gly Glu Leu Lys Ile Leu Met Leu Asn
1425 1430 1435 1440

.Ser Asn His Ile Gln Gln Lys Ile Asp Tyr Ile Gly Phe Asn Ser Glu
1445 1450 1455

Leu Gln Lys Asn Ile Pro Tyr Ser Phe Val Asp Ser Glu Gly Lys Glu
1460 1465 1470

Asn Gly Phe Ile Asn Gly Ser Thr Lys Glu Gly Leu Phe Val Ser Glu
1475 1480 1485

Leu Pro Asp Val Val Leu Ile Ser Lys Val Tyr Met Asp Asp Ser Lys
1490 1495 1500

Pro Ser Phe Gly Tyr Tyr Ser Asn Asn Leu Lys Asp Val Lys Val Ile
1505 1510 1515 1520

Thr Lys Asp Asn Val Asn Ile Leu Thr Gly Tyr Tyr Leu Lys Asp Asp
1525 1530 1535

Ile Lys Ile Ser Leu Ser Leu Thr Leu Gln Asp Glu Lys Thr Ile Lys
1540 1545 1550
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1f) tr) 1/40

2979

tn

1-165 (fromlast expt.)

Leu Asn Ser Val His Leu Asp Glu Ser Gly Val Ala Glu

1555

1560

1565

Ile Teu Lys

Phe Met Asn Arg Lys €ly Ser Thx Asn Thr Ser Asp Ser Leu Mef Ser

157¢

Phe Leu Glu Ser Met
1585

Ser Asn Ile Lys Phe
1605
Thr Ser Ile Gly Gln

1620

Gln Pro Tyr Phe Ile
1635

Tyr Val Gly Asn Arg
1650

1575

~Asn Ile Lys

1590

Ile Leu Asp

Phe Glu Phe

Ser Ile Phe
1595

Ala Asn Phe
1610

Ile Cys Asp
1625

Lys Phe Asn Thr Leu Glu

1640

1580

Val Asn

Ile Ile

Glu Asn

Thr Asn
1645

Phe Leu Gln
18600

Ser Gly Thr
1615
Asn BAsn Ile

1630

Tyr Thr Leu

Gln Asn Met Ile Val Glu Pro Asn Tyr Asp Leu

1655

1660

Asp Asp Ser Gly Asp Ile Ser Ser Thr Val Ile Asn Phe

1665

Tyr Leu Tyr Gly Ile
1685

Asn Ile Tyr Thr Asp
1700

Asn Thr Tyr Pro Glu
1715

Lys Ile Asn Val Asn
1730

1670

Asp Ser Cys

Glu Ile Asn

Val Tle Val
1720

1675

Val Asn Lys
1690

Ile Thr Pro
1705

Leu Asp Ala

Val val

Val Tyr

Asn Tyr
1725

Ser Gln Lys
1680

Ile Ser Pro
1685

Glu Thr Asn
1710

Ile Asn Glu

Ile Asn Asp Leu Ser Ile Arg Tyr Val Trp Ser

1735

1740

Asn Asp Gly Asn Asp Phe Ile Leu Met Ser Thr Ser Glu

1745

Val Ser Gln Val Lys
1765

Leu Ala Asn Lys Leu
1780

Val Ser Glu Ile Ile
1795

Leu Ile Gly Tyr Asp
1810

Tyr Ile Asn Asn Phe Gly Met Met Val

1825

1750

Ile Arg Phe

1755

Val Asn Val
1770

Ser Phe Asn Phe Ser Asp

Leuw Ser Phe
1800

1785

Thr Pro Ser

Phe Lys

Lys Gln

Glu Asn Lys
1760

Asp Lys Thr
1775

Asp Val Pro
1780

Tyr Tyr Glu Asp Gly

1805

Leu Gly Leu Val Ser Leu Tyr Asn Glu Lys Fhe

1815

1830

1835

1820

Ser Gly Leu Ile

Tyr Ile Asn
1840

Asp Ser Leu Tyr Tyr Phe Lys Pro Pro Val Asn Asn Leu Ile Thr Gly

1845

1850

Phe Val Thr Val Gly Asp Asp Lys Tyr Tyr Phe Asn Pro

1860

1865

1855

Ile Asn Gly
1870

Gly Ala Ala Ser Ile Gly Glu Thr Ile Ile Asp Asp Lys Asn Tyr Tyr

1875

1880
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01

Phe Asn Gln Ser Gly Val Leu Gln Thr Gly val Phe Ser Thr Glu Asp
1890 18895 1300

Gly Phe Lys Tyr Phe Ala Pro Ala Asn Thr Leu Asp Glu Asn Leu Glu
1805 18190 1915 1920

Gly Glu Ala Ile Asp Phe Thr Gly Lys Leu Ile Ile Asp Glu Asn Ile
1925 1930 1835

Tyr Tyr Phe Glu Asp Asn Tyr Arg Gly Ala Val Glu Trp Lys Glu Leu
1940 1945 1950
Asp Gly Glu Met His Tyr Phe Ser Pro Glu Thr Gly Lys Ala Phe Lys
1955 1960 1965

Gly Leu Asn Gln Ile Gly Asp Asp Lys Tyr Tyr Phe Asn Ser Asp Gly
1970 1975 1980

Val Met Gln Lys Gly Phe Val Ser Tle Ash Asp Asn Lys His Tyr Phe
1985 © 1890 1985 2000

Asp Asp Ser Gly val Met Lys Val Gly Tyr Thr Glu Ile Asp Gly Lys
2005 2010 2015

His Phe Tyr Phe Ala Glu Asn Gly Glu Met Gln Ile Gly Val Phe Asn
2020 2025 . 2030

Thr Glu Asp Gly Phe Lys Tyr Phe Ala His His Asn Glu Asp Leu Gly
2035 2040 2045

Asn Glu Glu Gly Glu Glu Ile Ser Tyr Ser Gly Ile L.eu Asn Phe Asn
2050 2055 2060

Asn Lys Ile Tyr Tyr Phe Asp Asp Ser Phe Thr Ala Val Val Gly Trp
2065 2070 2075 2080

Lys Asp Leu Glu Asp Gly Ser Lys Tyr Tyr Fhe Asp Glu Asp Thr Ala
2085 2080 2085

Glu Ala Tyr Ile Gly Leu, Ser Leu Ile Asn Asp Gly Gln Tyr Tyr Phe
2100 2105 2110

Asn Asp Asp Gly Ile Met Gln Val Gly Phe Val Thr Ile Asn Asp Lys
2115 2120 2125

Val Phe Tyr Phe Ser Asp Ser Gly Ile Ile Glu Ser Gly Val Gln Asn
2130 2135 2140

Ile Asp Asp Asn Tyr Phe Tyr Ile Asp Asp Ash Gly Ile val Gln Ile
2145 2150 2155 2160

Gly Val Phe Asp Thr Ser Asp Gly Tyr Lys Tyr Phe Ala Pro Ala Asn
2165 2170 2175

Thr Val Asn Asp Asn Ile Tyr Gly Gln Ala Val Glu Tyr Ser Gly Leu
2180 2185 2190

Val Arg Val Gly Glu Asp Val Tyr Tyr Phe Gly Glu Thr Tyr Thr Ile
2195 2200 2205

Glu Thr Gly Trp Ile Tyr Asp Met Glu Asn Glu Ser Asp Lys Tyr Tyr
2210 2215 2220
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Phe Val Pro Glu Thr Lys Lys Ala Cys Lys Gly Ile Asn Leu Ile Asp
2225 2230 2235 : 2240

Asp ¥le Lys Tyr Tyr Phe Zsp &lu Lys €ly Ile Met Aryg Thr Gly Leu
2245 2250 2255

Ile Ser Phe Glu Asn Asn Asn Tyr Tyr Phe Asn Glu Asn Gly Glu Ile
2260 2265 2270

Gln Phe Gly Tyr Ile Asn Ile Glu Asp Lys Met Fhe Tyr Phe Gly Glu
2275 2280 2285

Asp Gly Val Met Gln Ile Gly Val Phe Asn Thr Pro Asp Gly Phe Lys
2290 2295 2300

Tyr Phe Ala His Gln Asn Thr Leu Asp Glu Asn Phe Glu Gly Glu Ser
2305 2310 2315 2320

Ile Asn Tyr Thr Gly Trp Leu Gly Leu Asp Glu Lys Arg Tyr Tyr Phe
2325 2330 2335

Thr Asp Glu Tyr Ile Ala Ala Thr Gly Ser val Ile Ile Asp Gly Glu
2340 2345 2350

Glu Tyr Tyr Phe Asp Pro Asp Thr Ala Gln Leu Val Tle Ser Glu
2355 2360 2365

<210> 43

<211> 129

<212> PRT

<213> Homo sapiens

<400> 43
Met Asp Met Met Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Phe Pro Gly Ser Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Gln Gly Ile Ser Ser Trp Leu Ala Trp Tyr Gln His Lys Pro Gly Lys
50 55 60

Ala Pro Lys Leu Leu Xle Tyr Ala Ala Ser Ser Leu Gln Ser Gly Vval
65 70 75 80

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 30 95

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln CGln
100 105 110

Ala Asn Ser Phe Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
115 120 125

Lys
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(250, 25, 2.5) |

coszn 0C-0
10,1) |
(250, 25, 2.

5)

<210> 44

<211> 129
<212% PRT
<2135 Home sapiens

<400> 44
Met Asp Met Arg

1

Fhe

Leu

Gln

Ala

65

Pro

Ile

Tyr

Lys

<210>
<211>
<212>
<213>

<400>

Pro Gly

Ser
Gly

50
Pro
Ser

Ser

Asn

Ala

35

Ile

Lys

Arg

Ser

Ser
115

45

129
PRT
Homco sapiens

45

Ala

20

Ser

Ser

Ser

FPhe

Leu

100

Tyr

Met Asp Met Arg

1

Leu

Leu

Gln

Ala

65

Pro

Ile

Tyr

Pro

Ser

Gly

50

Pro

Ser

Ser

Asn

Gly
Ala

35
Ile
Glu
Arg

Ser

Ser
115

Ala

20
Ser
Ser
Leu
Phe
Leu
lOp

Tyr

Val

Arg

Val

Ser

Leu

Ser

85

Gln

Pro

Val
5
Arg
Thr
Ser
Leu
Ser
B85

Gln

Pro

Leu

Cys

Gly

Trp

Ile

70

Gly

Pro

Trp

Pro

Cys

Gly

Tyr

Ile

70

Gly

Pro

Trp

Qz- 017

tb4, % survival (dose*)

Ala
Asp
Asp
Leu

55
Tyr
Ser

Glu

Thr

Ala
Val
Asp
Leu

55
Tyr
Ser

Glu

Thr

GIn

Ile

Axg

40

Ala

Ala

Gly

Asp

Phe
120

Gln

Ile

Arg

40

Ala

Ala

Gly

Asp

Phe
120

Leu
Gln

25
Val
Trp
Ala
Ser
Phe

105

Gly

Leu
Trp

25
Val
Trp
Ala
Ser
Phe

105

Gly

(dose*) os
(os coo0s)

Leu Gly
10

Met Thr
Thr Ile
Tyr Gln
Ser Ser

75

Gly Thr
30

Ala Thr

Gln‘Gly

Leu Gly
10

Met Thr

Thr Ile

‘Tyr Gln

Ser Thr
75

Gly Thx
50
Ala Thr

Gln Gly

-3] -

Leu

Gln

Thr

Gln

60

Leu

Asp

Tyr

Thr

Leu

Gln

Ser

Gln

60

Leu

Asp

Tyr

Thr

Leu
Ser
Cys

45
Lys
Gln
Phe

Tyr

Lys
125

Leu
Ser
Cys

45
Lys
Gln
Phe

Ty

Lys
125

001 001 09

Leu
Pro

30
Arg
Pro
Ser
Thr
Cys

110

Val

Leu
Pro

30
Arg
Pro
Ser
Thr
Cys

110

Val

09-0 Omcos
L'0, 10, 30 I (1m
(C5)

Leu
15

Ser

Ala

Glu

Gly
Leu
55

Gln

Glu

Leu

15
Ser
Met
Gly
Gly
Leu

55

Gln

Glu

Cys

Ser

Ser

Lys

Val

80

Thr

Gln

Ile

Trp

Leu

Ser

Lys

Val

80

Thx

Gln

Ile

017-0z



(si coo) (sz cost) c (sz cost) O '017'06 (100, 10, 1) 09 '09 '06
(100, 10, 1) | *HuUMAb dose was 250 g unl ess ot herw ze noted ele
e51 % suPMal (dose*) 08 001 05-01 (250, 50, 10) 08-01 (250, 25,
2.5) OE- OP (os coos) 01-138 (250, 2--1 0 en (sz "osz) 50, 10,
10 0 '01 '000 o0z cos cos (100, 10, 1) ***OP '09 '"09. O '01 '000

** HuMAbs Jsere injected 24 hours prior to challeni

<210> 4g&
<21li> 129
<212> ERT
<213> Homo sapiens

<400> 48
Met Asp Met Met Val

1

FPhe

Val

Gln

Ala

65

Pro

Ile

Tyx

Lys

Pro Gly

Ser Ala
35

Gly Ile
50

Pro Lys
Sex Arg

Ser Ser

Asn Ser
115

<210> 47
<211> 129
<212> PRT

<213>

<400> 47

Met
1

Asp Met

5

Ser Arg
20

Ser val

Ser Ser

Leu Leu

Phe Ser
85

Leu Gln
100

Tyr Pro

Homo sapiens

Arg Val
5

Phe Pro Gly Ala Arg

Val

Gln

Ala

65

Pro

Ser Ala
35

Gly Ile
50

Pro Lys

Ser Arg

20

Ser Val

Ser Ser

Ser Leu

Phe Ser
BS

Pro
Cys
Gly
Trp
Ile

70
Gly

Pro

Trp

Pro

Cys

Gly

Trp

Ile

70

Gly

Ala

Asp

Asp

Leu

55

Tyr

Ser

Glu

Thr

Ala

Asp

Asp

Leu

55

Tyr

Ser

Gln

Ile

Arg

40

Ala

Ala

Gly

Asp

Phe
120

Gln
Ile
Arg

40
Ala

Ala

Gly

Leu
Gln

25
Val
Trp
Ala
Sexr
Phe

105

Gly

Leu
Gln

25
Val
Trp

Ala

Ser

Ley

10
Met
Thr
Tyr
Ser
Gly

90

Ala

Gln

Leu

ic
Met
Thr
Tyr

Ser

Gly
90

Gly

Thr

Ila

Gln

Ser

135

Thr

Thr

Gly

Gly

Thr

Ile

Gln

Ser

75

Thr

-32 .

Leu

Gln

Thr

His

60

Leu

Asp

Tyr

Thr

Leu

Gln

Thr

Gln

&0

Leu

Asp

Leu

Ser

Cys

45

Lys

Gln

Phe

Tyx

Lys
125

Leu

Ser

Cys

45

Lys

Gln

Phe

Leu

Pro

30

Arg

Pro

Ser

Thr

Cys

110

Val

Leu

Pro

30

Arg

Pro

Ser

Thr

Leu

15
Ser
Ala
Gly
Gly
Leu

95

Gln

Glu

Leu

15
Ser
Ala
Glu

Gly

Leu
95

Trp

Ser

Ser

Lys

Val

80

Thr

Gln

Ile

Cys

Ser

Ser

Lys

Val

80

Thr



Control (SYnagis) ofl OP OS 01 .0EQZ CE CE St Sl gi
expressed from CHO cel I s TicA lot # (dose) (12ti 00T) SOOOOT O
(2a 000 SOOOOT 0 Car oot) s0000to Pu 000 S0000I0 PI 000 SOCOOOT 0O
1002047 (500 ng) 1002047 poo Ag.) [1002047 (100 ng) 1002047 (100 ng)

1002047 ( 10@ :EQ;) Sé@Q@Q‘bﬂn(ﬂi@oGﬂg%SﬂﬁéQQQ L‘I\ﬁQZﬂElTyr Cys Glmln-

2006/ 121422PCT/ US20056003725 13/ 35 1hd. 11¢
Tyr Asn Ser Tyr Pro Trp Thr Phe GIy Gln Gly Thr Lys Val Glu Ile
115 120 125
Lys
<210> 48
<211> 129
<212> PRT
<213> Homo sapiens
<400> 48
Met Asp Met Arg Val Leu Ala Gln Leu Leu Gly Leu Leu Leu Leu Cys
1 5 10 15
Phe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Leu Ser Ser
20 25 30
Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45
Gln Gly Ile Ser ser Trp Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys
50 55 60
Ala Pro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
65 70 75 g0
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
B5 90 a5
Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110
Ala Asn Ser Phe Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
115 120 125
Lys
<210> 49
<211> 141
<212> PRT
<213> Homo sapiens
<400> 49
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 5 10 15

Val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
20 25 30

Pro Gly Ary Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe
35 40 45

Ser Asn Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
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Glu Trp Val Ala Leu
65

Asp Ser Val Lys Gly

85
Thr Leu Tyr Leu Gln
100
Tyr Tyr Cys Ala Arg
115
Asp Ile Trp Gly Gln
130
<210> 50
<211> 128
<212> PRT

<213> Homo sapiens

-<400> 50

Met Glu Ala Pro Ala
1 5

Asp Thr Thr Gly Glu
20

Leu Ser Pro Gly Glu
35

Val Ser Ser Tyr Leu
50

Arg Leu Leu Ile Tyr
65

Arg Phe Ser Gly Ser

8BS
Ser Leu Glu Pro.Glu
1a0
Asn Trp Ser Gln Phe
115
<210> 51
<211> 133
<212> FRT
<213> Homo sapiens
<400> 51
Met Glu Phe Gly Leu
1 5

Val Gln Cys Gln Met
20

Pre Gly Arg Ser Leu
35

Asn Ser Tyr Gly Met
50

Ile

70

Arg

Met

Trp

Giy

Gln

Ile

Arg

Ala

Asp

70

Gly

Asp

Thr

Ser

Gln

Arg

His

r Deli

Trp

Phe

Asn

Gly

Thr
135

Leu

Val

Ala

Trp

55

Ala

Ser

Phe

Phe

Trp

Leu

Leu

Trp
535

t aBuai nst al em

r:

LI
17 c

(.5fir

0

Tyr Asp: Gly Ser

Thr
Ser
Met

120

Val

Leu

Ley

The

40

Tyr

Ser

Gly

Ala

Gly
120

Val
Val
Ser

40

Val

Ele
Leu
105

Val

Val

Phe

Thr

Leu

Gln

Asn

Thr

Val

105

Pro

Phe
Glu
25

Cys

Arg

Seér
S0
Arg

Arg

Thr

Leu

10
Gln
Ser
Gln
Arg
Asp

90

Tyr

Gly

Leu
10
Ser

Glu

Gln

-34

75

Arg

Ala

Gly

Val

Leu

Ser

Cys

Lys

Ala

75

Phe

Tyr

Thr

Val

Gly

Ala

Ala

cor Il

Asn

Asp

Glu

Val

Ser
140

Leu

Pro

Arg

Pro

60

Thr

Thr

Cys

Lys

Ala

Gly

Ser

Pro
60

WO

L. 7 7 us o.
C0O0CCQCO->

Glu Asp Tyr Thr

Asn
Asp
Ile

125

Ser

Leu

Ala

Ala

45

Gly

Gly

Leu

Gln

Val
125

Leu
Gly
Gly

45

Gly

Ser

Thr

110

Asp

Trp
Thr

30
Sek
Gln
Ile
Thr
Gln

110

Asp

Leu
Val
30

Phe

Lys

Lys
95
Ala

Val

Leu

15
Leu
Gln
Ala
Pro
Ile

95

Arg

Ile

Arg
15
Val

Sexr

Gly

80

AsTh

Val

Phe

Pro

Ser

Ser

Pro

Ala

g0

Ser

Ser

Lys

Gly

Gln

Phe

Leu

as

ea



=CO0Ocn P. 0- Fi

Glu Trp Val Ser Val
63

Glu Ser Val Glu Gly
85

Thr Leu Tyr Leu Gln
100

Tyr Tyr Cys Ala Arg
115

Val Thr Val Ser Ser
130

<210> 52

<211> 1298

<212> PRT

<213> Homo sapiens

<400> 52
Met Asp Met Arg Val
1 5

Phe Pro Gly Ala Arg
20

Leu Ser Ala Ser Val
35

Gln Gly Ile Ser Ser
50

Ala Pro Lys Ser Leu
65

Pro Ser Arg FPhe Ser

85
Ile Ser Ser lLeu Gln
100
Tyr Lys Ser Tyr Pro
115
Lys
<210> 53
<211> 135
<212> PRT

<€213> Home sapiens
<400> 53

1

L.

Ile

70

Trp

Ala

Sex

Arg Phe Thr Ile

Met

Ala

Leu

Cys

Gly

Trp

Ile

70

Gly

Pro

Val

Asn

Asn

Ala

Asp

Asp

Leu

55

Tyr

Ser

Glu

Thx

Sex

Fhe
120

Gln

Ile

Arg

40

Ala

Ala

Gly

Asp

Phe
120

Leu
105

Asp

Leu

Gln

25

Val

Txp

Ala

Ser

Phe

105

Gly

Gly Asn Lys
75

Ser Arg Asp
a0

Arg Ala Glu

Tyr Trp Gly

Leu Gly Leu
10

Met Thr Gln

Thr Ile Thr

Tyr Gln Gln
60

Ser Ser Leu
75

Gly Thr Asp
=10
Ala Thr Tyr

Gly Gly Thr

10

Lys

Asn

Asp

Gln
125

Leu

Ser

Cys

45

Lys

Gln

Phe

Tyx

Lys
125

Tyr
Ser
Thr

110

Gly

Leu
Pro

30
Aryg
Pro
Ser
Thr
Cys

110

Val

Tyr
Lys
95

Ala

Thr

Leu

15
Ser
Ala
Glu
Gly
Leu

85

Gln

Glu

15

Ile
8¢
Asn

Val

Leu

Cys

Ser

Ser

Lys

Val

80

Thr

Gln

Iie

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
5

Val &ln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val val Gln

20

25

-35.
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it. r 4

Pro Gly Arg Ser Leu
35 '

Asr Lys Tyr Gly Met
50

Glu Trp Val Ala val
65

Asp Ser Met Lys Gly
85

Met Leu Tyr Leu Gln
100

Tyr Tyr Cys Ala Arg
1158

Thr Leu Val Thr Val
130

<210> 54

<211> 119

<212> PRT

<213> Homo sapiens

<400> 54
Glu Val Gln Leu Val
1 5

Ser Leu Lys Ile Ser
20

Trp Ile Gly Trp Val
35

Gly Ile Phe Tyr Pro
50

Gln Gly Gln Val Thr
65

Leu Gln Trp Ser Séer
85

Ala Arg Arg Arg Asn
100

Thr Met Val Thr val
115

<210> 55

<211> 357

<212> DNA

<213> Homo sapiensg

<220>
<221> CDb5
<222> {1)..(357)

Arg

His

Ile
70

Arg

Met

Asp

Ser

Gln

Cys

Arg

Gly

Ile

70

Leu

Trp

Ser

Leu Ser
Trp Val
55

Trp Tyr
Phe Thr

Asn Ser
Pro Pro

120

Ser
135

Ser Gly
Lys Gly
Gln Met

40

Asp Ser
55

Ser Ala

Lys Rla

Gly Asn

Ser

0

Asp
Ile
Lenu

105

Thr

Ala

Ser

25

Pre

Ser

Asp

Ser

Ala
105

C.O

. Ala

- GIn

Gly
Ser
90

Arg

Ala

Glu

10
Gly
Gly
Thr
Lys
Asp

L

Phe

Ala
Ala
Thr

75
Arg

Ala

Asn

Val

Tyr

Lys

Arg

Ser

75

Thr

Asp

-36-

Ser
Pro

60
Asn
Asp

Glu

Tyr

Lys
Ser
Gly
Tyr

60
Val

Ala

Ile

Gly
45
Gly
Lys
Asn

Asp

Trp
125

Lys
Phe
Leu

45
Ser
Asn

Met

Trp

Ehe

Lys

Tyr

Ser

Thr

110

Gly

Ser

Thr

30

Glu

Pro

Thr

Tyr

Gly
110

Thr
Gly
Tyr
Lys

85

Ala

Gln

Gly

15
Ser
Trp
Ser
Ala
Tvr

85

Gln

Phe
Leu
Ala

80
Asn

Val

Gly

Glu
Tyx
Met
Phe
Tyr

80

Cys

Gly
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' gag gtg cag ctg gtg cag tct gga gea gag gty aaa aag tcc ggg gag 48

Glu Val GIn Lew Val GIn Ser Gly Ala Glu Val Lys Lys Ser Gly Glu

1 5 10 15

tct ctg aag ate tce tgt aag ggt tet gga tae age ttt aec age tac 26
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30

tgg atc gge tgg gty cge cag atg cee gyg aag gye ctg gag tgg atg 144
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Giu Trp Met
35 40 45

ggg atc ttc tat cct ggt gac tet agt ace aga tac agec ceg teec tte 192
Gly Ile Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe
50 55 60

caa gge cag gtc acc atc tea dgcc gac aag tcec gte aac ace gee tac 240
Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Val Asn Thr Ala Tyr
65 70 75 g0

ctg cag tgg agc agce cty aag gec teg gac acc gec atg tat tac tgt 288
Leu Gln Trp Ser Ser Leu Lys Rla Ser Asp Thr Ala Met Tyr Tyr Cys
85 80 95

gcg aga cgt cga aac tgyg gga aat gct ttt gat ate tgg ggc caa ggg 336
Ala Arg Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile Trp Gly Gln Gly

100 105 110
aca atg gtec acc gte tet tca 357
Thr Met Val Thr Val 3er Ser
115
<210> 56
<211> 138
<212> PRT
<213> Homo sapiens
<400> 56
Met Gly Ser Thr Ala Ile Leu Ala Leu Leu Leu Ala Val Leu Gln Gly
1 5 10 15

Val Cys Ala Glu Val Gln Leu Val Gla Ser Gly Ala Glu val Lys Lys
20 25 30

Ser Gly Glu Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe
' 35 40 45

Thr Ser Tyr Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu
50 55 60

Glu Trp Met Gly Ile Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser
65 70 75 80

Pro Ser Phe Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Val Asn
B5 50 95

Thr Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Arg Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile Trp
115 120 125
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Q0 Wl tdhlGaklery Thr Met val Thr val ser ser

136

<210> 57
<211> 414
<212> DNA
<213> Homo

<400> 57

atggggtcaa
gtygcagctgg
tgtaagggtt
gggaagggec
cegtecttee
cagtggagca
tggggaaatg

<210>
<211>
<212>
<213>

58
108
PRT
Homo

<400> 58
Glu Ile Val
1

Glu Arg Ala
Tyr Leu Ala
35

Ile Tyr Gly
50

Gly Ser Gly
65

Pro Glu Asp

Trp Thr Phe

<210>
<211>
<212>
<213>

59
324
DNA
Homo

<220>
<221>
<222>

CDS
{1)..

<400> 59

sapliens

cegecatect
tgcagtctgg
ctggatacag
tggagtggat
aaggccaggt
gecetgaagge
cttttgatat

sapiens

Thr
5

Leu

Thr
20

Leu Se

Trp Tyr Gl

Ala Ser 3e

Th
7

Ser Gly

Ala
85

Phe Va

Gly Gln Gl

10¢

sapiens

(324)

135

cgccctecte
agcagaggtyg
ctttaceage
ggggatctte
caccatcktca
cteggacace
ctggggceaa

Gln Ser Pro

r Cys Arg

n Gln Lys

40

r Arg Ala

55

r Asp Phe
0

1 Tyr Tyr

¥ Thr Lys

Ala

Thr

Val

WD 2006/ 121422PCT/ US2005/ 003725

000O0O0O0O0O0O0OO0OO0OO0OO0ODO

ctggetgtte
aaaaagtceg
tactggateg
tatcctggtyg
gcecgacaagt
gecatgtatt
gggacaatgg

Thr
10

Gly Leu

Ser Gln

25
Gln

Pro Gly

Thr Gly Ile

Thr
75

Leu

Gln Gln

90

Cys

Glu Ile

105

teccaaggagt
gggagtctet
getgggtgeg
actctagtac
ccgtcaacac
actgtgecgag
trcaccgtete

Ser Leu Ser

Sexr val Ser

30

Ala Pro
45

Arg

Fro Asp
60

Arg
Ile Ser Arg
Tyr Gly Ser

Lys

ctgtgecgag
gaagatetee
ccagatgcee
cagatacagec
cgcctacctg
acgtcgaaac
ttea

Pro Gly

Ser Ser
Leu Leu
Phe

Ser

Glu
80

Leu

Ser Thr

95

gaa att gtg ttg acg cag tct cea gge acc ctg tet ttg tet cca ggg
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1

5

10

-38 -
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120
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V' 1" 4111e3H% WD 2006/ 121422PCT/ US2005/ 003725 25/35 C. difficile
Toxin A Amino Acid Sequence (See also (JenBank(r) G No: 98593, Acc.
No: A37052)

MBLI SKEELI KLAYSI RPRENEYKTI LTNLDEYNKLTTNNNENKYLQLKKLNESI DVFMNKY

. KTSSRNRAL SNLKKDI LKEV] || KNSNTSPYERNL HEVW GGEVSDI ALEY! KQWADI NAEY
N KLWDSE%V%EMIﬂE%@%%&%@&%%&%%&%@E%W| 96

NYYKSQ NKPTVPTI DDI | KSBLVSEYNRDET _ “TEQ
ELLNI YSQELLNAGNLAAASDI VAL LALKNFGGVYLDVDM_PG HSDLFKTI SRPSSI GLDR

. VEM KLEAI ENEPKEBQEIKBNFKFY | FSKSEKSE| F&KEEN NVSBRE| 144
Kl AFALGSV%K@@S%E%EW% FRGHE NPAI ESDRIF BT THeR FiBSL

FNSATAENSMFLTKI APYLQVGEMPEARST| SLSGPGAYASAYYDFI NLQENTI EKTI KASD

L
* LI EFKFPENNSQLAREQE NSk WEE DQASAKY QREKYVRDY TEGSLS NENTAL DK g5
* NYLI NNKI PSNRVERAGBKRYA/HYE | 6l GEIDhBYEAT CM ESKNRKNG h ERNNVAESAKS
" YELSDDGESI LELNKEYRI PERLKNKEKVK\PPFI GHGKDEFNT SEFARL SVDSLSNEI SSFLD

B A A U GRS

KTLLI JDASVSPDTKFI LNNI KLNI ESSI GDYI YYEKLEP FNCTENVS

DEL YELKKLNNLDEKYLI SFEDI SKNNSTYSVRFI NKSNGESVYVETEKEI FSKYSEHI TKE

| STIKNSI | TOVNCERLETINE EX DR SOVNFRENRAF FY O8RS DYSINKDMENDS STEVIVEL Y286
R S e

AQLFSTGL | N1 TR FEGEED WETI Y DGHNL BRASREIThDEH

. DPLLKKELEAKVGVLAI NVSLSI AATVASI V@ GAEVTI FLI Pl AG SAG PSLVRINELI LH

DKATSVVNYEMrLSESRY G KTERRKI dWP) 49Dk $E| RENNNS! KLGTCNI LAVEGGS,,,,
GHTVTGNI DAFF I8P SSELPSLSIGYSAG fyEERUIDESKIKL MMk PNAPSRVFWAETGAVP
GLRS| ENDGTRLLDSI RDL¥PGKFYWRFYAFFDYARSTLKPVYEDTNI KI KLDKDTRNFI MP

- TI TTNEI RNKLSYSEDGAGGTYSI LLSSYPI STNI NI SKDDLW FNI DNEVREI SI ENGT1 K

KGKLI KDVLSKI d3 BIKNKLI | GNOTI DFSGDI DNKDRY!1 Bl TCELDDKI SLI | EI NLVAKSY
SI LLSGDKNYETISNLBNTI EKI NTLGE DSKNI AYNYTDESNNKYFGAI SKTSQKSI | HYKKD

. SKNI LEFYNBER>EFRSKDFI AEDI NVFVKDDI NTI TGKYYVDNNTDKSI DFSI SLVSKNQV

KVNGL YL NESYARS ST SRNSEFSHHNT SNEVNUL DNl SFWKLFGFENI NFVI DKYFTLVG
KTNLGYVEFL ANKNI DI YFGEWKTSSSKSTI FSGNGRNVWVEPI YNPDTGEDI STSLDFS
YEPLYG DRMEINYA I ARDE ST 5L MNENY YSNENLPEL] YENENT F'é'L‘%’\" LD?EEFE
YKWETEGSDFI 1 VRYL EESNKKI 150K Rl KGI L SNTOSFIKNVB! DEKDIKKLEL FK
SENSENEL DRDHLGFKI | DNKTYYYDEDSKLVKGLI NI NNSLEYFDPI EFNLVTGAQTI NGK
KYYFDI NTGAAL TR E NG HRAE UNDERAMBe SV CRBGREY BAP AT QRINNLEGHA VY
QSKFLTLNGKKYYFDNNS GARI | NNEKYYFNPBRNAI AAVGLQVI DNNRYYFNPDTAI |
SKGWOTVNGSRY YEDERT ALLAFNGYKY Q%HE}(FLQ§W%GXE%§E%§$%€MYN
NNI EGQAI VYQSKFL TBBGRKYYFDNNSKAVT@\OTI DSKRYYF ‘ DKk
YYENTNTAEAATGAQTI DGKKYYFNTNTAI ASTGYTI | NGKHFYFNTDG M GVFKGPNGF
EYFAPANTDANNP F SpeNBELTT VYECSPSKRAVTIGNRS RKKICYYRMENNAL AA

| HLCTI NNDKYYFSYDG LQNGY! TI ERNREYFDANNESI CMVTGAFKGPNGFEYFAPANTHN
NNI EGQAI VAUQNKE- TLINGIK Y EDNRSKAV ESNGL NLNT. T DGKK
YYFENLNTAEASTGAQTI DGKKYYFNTNTF ASTGYT%IQ%gEAr YFNTD%E%Y 3479 NGF
EYFAPANTDANNI EGQAI L YQNKFI TLNGKKYYFGSDSKAVTGLRTI DGKKYYENTNTAVAV

TGWQTI N SI ASTGYT] | SGKHEYFNTDGL MY GVFKGPDGFEYFAPANTDAN
NI EGQA %ﬁé&%ﬁbﬁé&fggﬁ\ﬁ% éﬁ\vﬁlbég’% EBINT AVGARISYELT | BIRKNF
RY

YERNGLPQ GVFKGSNGFEYFAPANTDANNI EGQAI RELHLLGKI YYFGNNSKAVTGW

QT NGKVY YEVPDEAMAAACELHEE| DGVAN-FR/REYKAPG YG-SER lchby N:@nllé)r WO
2006/ 121422PCT/ US2008/ 003725 26/351€5 elle Toxin BiAmi no Acid

Sequence eg also.(enBa . 7476000, Ace. No: 570172
NBEVNRKQ.‘%%M%%VEZE?\?%E@E’(%@L%EL BRRVESERTRAERTL BFN%?W? DT

- YKKSGRNKALKKEKEYLVI El LELENSNLTPVEKNLHFI W GGQl NDTAI NYI NQAEDVNSD

YNVNVFYDSNAFL | NTLKKT | | E SASNDTLES FRENLNDPEFNHTAFFRKRMQ | YDKQQNF
| NYYKAQKERAR> B | | DDl VKTYLSNEYSKDI DELNAYI EESLNKVTENSGNDVRNFEEEKT
GEVFNL YECE!? LAGASDI LRVAI LKNI GGvYL DVvDML PG HP DI M D | NKPDSVKTA
VDWEEMQL i Ylsag’éﬂ SKHFDTL DEEVQS SFESVLASKS DKSElI FL PLGDI EVSPL
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WD 2006/ 121422PCT/ U52005/ 003725 30/ 35 Fig, 27 Neutralization of Toxin
B Cytotoxicity against 1MR-90 Cells Using 2A11, 124-152 or 1GlO

-0-goat 330 --rm 2Al1 1247152 --x-1Gl10 anti body concentration
(nM WO 2006/ 121422PCT/ TJ82005/ 003725 31/35 Anti-CDTox 13 124-152
ViiFig. 2844 nt 5-51 segnent:7-27 O segrrent JH3b

EVOLV! GAEMKJ I e accace a G AAA
AAg_TgE: Cmaéé{gt]jﬂté?% g@&%ﬁt%@ ggﬁ% ig% %A)t ccggc %Ee
| SCKGSGYSFI'SYY(HiE6r SfygMB dATE Q'E%E'Eﬁlé M s o G

AGC TAG TOE%tA wwwg@mm CRIER Il @ﬁ@@dc@@ @&1@@& @Aﬁ; ATG
CCC GGG AAGG gA G@% AR LTIt C TYICR A @R ICDRESER 09 D
NO. 64 WO 6§ha F%‘W i%%“%aﬁcﬂi?ﬁtﬁ\c%%@&gﬁgﬁﬁ\ec
CCG TCC TTCCAAGGC GTC ACC ATC TCA GCC

| CSO\ITAYLQ/\BSLEASD 217 GAG AAG TCC GTC AAC ACC GCC TAC CTG GAG TOG
AGC | CC 8CC TCG GAG CDR3 SEQ ID NO 66 (aa) 67 (at):

TAMVA % L.,271 ACC GCC ATG TAT TAG TOT GOG AGA COT GSA AAC TOG
GGA AAT GGCh1IT ﬁm; TG GQGTMVTVSSspO | D NO 54 325 TOG GGC CAA GGG

ACA ATG GTC ACC GIC TCT TCA SEQ I D NO 55 >CDTox B, 124-152, VH NT
with | eader§maees7
ATGGGGT ECTRGEETT CCTCCT GECT GTTCTCCAAGGAGT CTGT GCCGAGGT GCA
GCTGGT GCAGT CTGGAGCAGAGGTEAAAAAGT COGGGGAGT CTCTGAAGAT CTCCT GTAAGGGT T
CTGGATACAGCT TTACCAGCT ACT GGAT CGGCT GBGT GOGCCAGAT GOCCGGGAAGGGCCT GGAG
TGGAT GGGGAEORT 6 ATCCTGGT GACT CTAGT ACCAGAT ACAGCCCGT CCTTCCAAGGCCAGGT
¢ Ac CATCT CA@GTCGAEAAGT CCGT CAACACCGOCT ACCT GCAGT GGAGCAGCCT GAAGGCCT CGG
ACACCGCCATGRT PICT GT GCGAGACGT CGAAACT GGGGAAAT GCTTTTGATATCT GGGGCCAA
GGGACAATGGTERCERECTEFFEA >CDTox B, 124-152, VH-AA with | eaderegi |D
11056 <
MGSTAI L AL Isb# €6/CABVQL VOSGAEVI CKSGESLKI SCKGSGYSFTSYNI GWRGVPGKGLE
WG FYPGD3SARYSPSFQEVTI SADKSVNTAYL QABSL KASDTAMYYCARRRNWENAFDI WGQ
GTMWTVSS 2006/ 121422PCT1US2005/ 003725 32/ 35 Fig. 29 Anti- CDTox El
124- 152 vﬁ) ag s A27

gc 15

Ser Tyr Trp Ile Gly
1 5

<210> 64
<211l> 17
<212> PRT
<213> Homo sapiens

<400> 64

Il; Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe Gln
5 10 15

Gly

<210> 65

<211> 51

<212> DNA

<213> Homo sapiens

<220>
<221> €DS
<222> {1}..(51)

<400> 65
atc tte tat cet ggt gac tet agt acce aga tac age ccg tee tte caa 48
Ili Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe Gln

S 10 15
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J segment: JK1 SEQ I D NO: 58 El VLTQSPGTLSLSPGER 1 CAA Ml GIG TTG
MG CAC TCT .CCA GGC ACC CTG TCT TTG TCP CCA COG GAA AGA SEG I D NO 59
'SHO I D NO 68 (aa) 69 (nt) A T:LSCRASQSVSSSYLAW 55 GCC ACC CTC TCC TGC
AGO GCC ACT CAG ACT OTT AGC AGC AGC TAC TTA GCC TOG CDR2 Y Q
'QKPGQAPRLLIGYEGASS 109. TAC CAG CAC AAA CCT GGC CAG OCT CCC AGD CTg CTC
ATC TAT GOFI@CA TCC AGC CDR2. 'SEQ ID N0170 (aa) 71 (nt) R

.A' TG PDRFSGSGSGID F! 163 AGG GCC ACT GGC ATC CCA GAC AGD TTC AGT GGC
ACT COG TCT COG MA CAC TTC.. CDR3 --- TLTI SRLEPEDFAVYYCQ 217 ACT CTC
ACC ATC ACG AAcETG GAG CCT GAA GAT TTT GCA GIG TAT The TGT CAG CDR3
NM | D No: 7Z2{ma)o73 (nt) Q Yi GSSTWIFGQGTKVEI K 271 CAG TAT OCT ACC TCA
ACG TOO MG<¥TL @3C CAA COG ACC AAG GTG CAA ATC MAX >CDTox B, 124-152,
VK- NT wi t h <F&Rdépme §3riens 61

ATGGAAA GCTTCTCTTCCTCCTGCTACT CTGGCT CCCAGATACCACCGGAGAAAL
" TGTGTTGA %gﬂ' GHT GCCGAAAGAGCCACCCTCTCCTGCA
. GGCCCAGT CAGAGTGI TAGCA ACTTA GCAGAAACCTGECCAGECTCCC

AGGCTCCTCATCTAWGGT GCAT CCAGCAGGGECCACT GECAT CCCAGACAGGT TCAGTGBCAGT GC
GTCTGGGACAGACT TCACTCTCACCATCAGCAGACT GGAGCCTGAAGATTRTGCAGT GTATTACU
GTCAGCAGT. Af CAACGT GGACGT TCGGCCAAGGGACCAAGGT GGAAATCAAA.  >CDTox
B, 124-152.5MK- with | eader SIMI1)NO160

MVETPAQLLEL k43w ifad T&k Mhel QSPGT L SL SPGERATL SCRASQSVS5 SSYL AW QRKPGQA
PRLLI YGASSRI TG PDRFSGSGSGIDFTLTI SRLEPEDFAVYYCQQYGSSTWIFGQGTKVEI K WD
2006/ 1214238 7U52005/ 003725 33/35 Fig. 30 Anti-CDTox 8 124-252 VI |
regi on DECCIDINGL75 5-51 gernline

EVOLVOSGA POESLII SCAGSGYSFTSYW GW 124- 152 VH gEQ I D NG 76 CDR2
5-51 ger m kae>\EROVPOKOLEWME TYPODSDTRYSPSFOGOVT/ SA 124- 152 VH SEQ I D
NO 77 5-51cgfered iae toblSIBTAM LotONSSIGAASREAMIT CAR J5313 ger maneARD/
124- 152 VHES AYNASIRIGNCGNY 2sn Ala P4 B@b Igaol i ng WEQGTMWVI VSS SEQ | D
NO 74 124-152 VH (7H3bY 34/35 Fig. 3%L9Anti-CEl Xox S 124-152 VX
region SRO ID NGO 78

<210> 68

<21i» 12

<212> PRT

<213> Homo sapiens

<400> €8

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
I 5 10

<210> &9

<211> 36

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..{396)

<400> 69
agg gcc agt cag agt gtt age age age tac tta gee 36
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10

<210> 70

<211> 7

<212> PRT

<213> Homo sapiens

<400> 70

Gly Ala Ser Ser Arg Ala Thr
1 5
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CDRI A27 germine 124-152 VIC EI VI J. TQSPGTLSLSPGERATLSCRASQSVSSSYLAW
CDR2 A27gger mine YQQHPGQAPRI, LI TGASSRATG PDRPSGSGSGIDF 124-152 VIC
SEQ /D NO 80 A27 gernmline TL Tl SRLEPEDFAVYYC QYGSSP SEQ to NO 79 JR1

germine 1247152 VIC PTPGQGTI CVE: 1 (v

<210> 71

<21l> 23

<21Z5> DNE

<213> Homo sapiens

<220>
<221> CDS§
<222> {l1)..(21)

<400> 71
ggt geca tee agec agg gec act 21
Gly Ala Ser Ser Arg Ala Thr

1 5

<210> 72

<211> 9

<212> PRT

<213> Homo sapiens

<400> 72
Gln Gln Tyr Gly Ser Ser Thr Trp Thr
1 5

<210> 73

<211> 27

<212> DNA

<213> Homo =apiens

£220>
<221> CDS
<222> (1}..(27)

<400> 73
cag cag tat ggt age teca acg tgg acg 27
Gln Gln Tyr Gly Ser Sexr Thr Trp Thr

1 5

<210> 74

<211> 15

<212> PRT

<213> Homo sapiens

<400> 74
Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Serxr
1 5 10 15

<210> 75

<211> 5

<212> PRT

<213> Homo sapiens

<400> 75

Ser Tyr Trp Ile Gly
1 5

<210> 76
<21il> 17
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<212> PRT _
_<213% Homo saplens

<4005 76
Ile Ile Pyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe Gin
3 5 10 15

Gly

<210> 7%

<211> 10

<212> PRT

<213> Homo sapiens

<400> 77
Ala Arg Arg Arg Asn Trp Gly Asn Ala FPhe
1 5 10

<210> 78

<211> 11

<212> PRT

<213> Homo sapiens

<400> 78
Ala Ser Glm Ser Val Ser Ser Ser Tyr Leu Ala
i 5 _ 10

<210> 79
<Zl1> 12
<212> PRT
<213> Homo sapiens

<400> 79 ) .
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys
1 5 10

<210> 80

<211> 38

<212> PBRT

<213> Homo sapiens

<400> B0
Gln 6ln Tyr Gly Ser Ser Pro Trp Thr
1 )

<210> 81

<211> 98

<212> PRT

<213> Homo sapiens

<400> 81"
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30
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Trp Ile Gly Trp Val
35

Gly Iie Ile Tyr Pro
50

Gln Gly GIn val Thr
&5

Len @Gln Trp Ser Ser
85

Ala Arg

<210> 82

<211> %6

<212> PRT

<213> Homo sapiens

<400> 82
Glu Ile Val Leu Thr
1l 5

Glu Arg Ala Thr Leu
20

Tyr Leu Ala Trp Tyr
35

Ile Tyr Gly Ala Ser
50
Gly Ser Gly Ser Gly
65

Pro Glu Asp Phe Ala
85

Arg
Gly
Ile

70

Leu

Gln

Ser

Gln

Ser

Thr
70

Val

Gln Met

40

Asp Ser
55
Ser Ala

Lys Ala

Ser Pro

Cys Arg

Gln Lys

40

Arg Ala
55

Asp Phe

Tyr Tyr

Pro

Asp

Asp

Ser

Gly
Ala
25

Pro

Thr

Thr

Cys

&ly Lys Gly
Thr Arg Tyr
]

Lys Ser Ile
75

Asp Thr Ala
v

Thr Leu Ser
10

Ser Gln Ser
Gly Gln Ala

Gly Ile Pro
a0

Leu Thr Ile
75

Gln Gln Ty
90
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Lew
45
Ser

Ser

Met

Leu
val
Pro

45
Asp

Ser

Gly

Glu

Pro

Thr

Tyr

Ser
Ser
30

Arg

Arg

Arg

Ser

Trp

Ser

Ala

Tyx
95

Pro
15
Ser

Leu

Phe

Ley

Ser
85

Met
Phe
Tyr

80

Cys

Gly

Ser

Leu

Ser .

Glu
80

Pro



