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CATALYST COMPCSI TI ON AND USE THEREOF FI ELD [ 0001] This
invention relates to catal yst conpounds useful for

w@elogterezat i on and or ol i gomeri zati on of unsarCF/ESBEAS/003725

nononers, such as ol efins. BACKGROUND [ 0002] As is
wel | known, various processes and catal ysts exist for
t he honopol yneri zati on or copol yneri zati on of ol efins.
[ 0003] New I ner i zatl on cat aI ysts are of great

i nt er esté ADIES AGAINST /
opportunities for provum]jqjg]_@gvm[m@;es and products
to the markets in a chéaper re erticient manner.
The follow ng invention relates to new pol ynerization
t echnol ogy based upon neRelhgnforaigoii on met al

tal d 0004] R
"t or 43 “PRRARNE EBims Rt ap i%? SRR anigeton mumber
[ 60642, 3SMDARE06 BRGUy 6, 20942664 IR G836 siondD paGABABi4EE: number

Bt O i D 2 i g e
(ipogppratgyy3efergre- 377; and Transition Metal Chemistry
( Londo’[‘ﬁe &dh%iﬁg oZay(patentS P Qt'eﬁt]é?p 11&&%@%)6&5&%6% c&ted throughout

06 resent tion, i irecte
t ac [P;Sl L%re ﬁslrpc?rp%ate@t rspcelmfﬁ?lr SHEFEGSon

net al corrpounds cont ai ni ng neutral nono- or

di -anionic tri dent atepni,tro sed |igands
that are useful, % Wﬂ%}(ég Wer4PBrs, to
pol yrreCioztzfzcbduefd ﬁ‘isde @fé\mtﬁ” icilé)ds hgreetn@bsﬁvmbactermnmthaeGauses

d@%g‘gﬁﬁﬂ J}T&Q%ﬁf\@ﬁnqﬁgr gt: P@“ elér 1? %sgfémn 81 c%jlse_ﬂ%’ infectious
pdiaghen inihesitl pafients and ixpngiofdey @asttC@walacal 1mseeqsnial infections

6ove?all &l er &0, New Elz%t{j @%t%i :33@"25{75625"19943)'7'91@@2&@%1sease associated
identate nitro

n ni ng neut r al en/ ox
Co RS L eyt SIS (L EORERh O ARD. PASEd per vear n
tthe Rl dStdtea(MdRailand et gig NemwcEra ] Med; 82@20-10,009801 fobhson et al.,

sat n s.[0008] The oligonerization or
ﬁg:ﬁég? l@ﬁ, fEcjgz‘)bq‘;?‘éu'osi tions of this invention
pr ef er’ﬁtﬁa'gmanb mypthi agigibiotias sichi as ampixtibin, smopicilimseplialosporins, and
r{?’:&l}n@r 1n[tﬁw W%‘)%Q{ 1ﬂte‘§'t1h%ﬂ%ra gan%llo%z cozioﬁlﬁatfon%rf ife gut with C,

each Mis, |

pdé” dileapfl Jead texodiffiaile dzsease (el o J_I@m@ta‘innueﬁ@h Med,,49:375-90,

| oty eMHe Bhdey of €. d l@@hseaé&%h‘calw o&BurAdLPR fine days after antibiotic
tridentate. i and ni troge

oot Halic aeom ehiierantighes i Shanbbiot e C.
adifficsleann ptdalac@wnmatrmgnag fomeanild ttedevatealimriradnd belitis,
gltélrnéﬁl 1}%‘ pﬁfﬁ&%] é‘lﬁ %?(‘)u'sscofltig ?ﬂ%lbg:t s%%g@fblg?ﬁfl?otlp‘% charactﬁlazed by

t dhelogemal pain, wnatetr:o gerrhaa,@ml |sssst@mwnan¢se de. gofﬂ:Vhe ntameni rdglapsing
OKUERE At 8%uftn Lgﬂﬁ) 2004 Bpgﬁﬁfl{st&éﬁfbd‘}bf abi ﬁ%deddf‘}ﬂease and those

ring via a grou avi n east two car
who relapse are at a greater nsk for additional relapses (Kelly and Lamont, Annu. Rev.

Med., 49:375-90, 1998).
C. difficile disease is believed to be caused by the actions of two exotoxins, toxin

-

A and toxin B, on gut epithelium. Both toxins are high molecular weight proteins (280-
300 kDa) that catalyze covalent modification of Rho proteins, small GTP-binding
proteins involved in actin polymerization, in host cells. Modification of Rho proteins by
the toxins inactivates them, leading to depolymerization of actin filaments 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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and the central nitrogen atomis connected to the
termnal nitrogen atomat the other ortho position of

wo b@opyrei nyl ring via a group having at | easPCDO82005/003725

carbon atom (preferably at | east two carbon atons),

and the termnal nitrogen atomis substituted with one

C3- G50 hydrocar byl or one hydrogen or substituted with

one CSC%ﬁ‘ idikpdiispese daybealiegnoseel Hyyassagdhmataletsat the presence or activity

d}f;ﬁ@‘é z o Z%Iyrggﬁ ?ﬂog ﬁ%}'xﬂlﬁs‘z‘}?% A ?{r‘]n&r‘é\%/ Hﬁlﬂﬁﬁ&ag%{ i g;lya)toxm assays
b‘%ﬁﬂd@dlsﬁ% to gededd t@fn@ pefHitye éidmfoam@rﬁéft@pxwésao/aﬂb@hs filtered to

alteﬁ{@vé 'Bdct@fﬂ@ 2 @ﬁ@&%baﬁh@ Rt Qs Of t?b%m% oReultiRd ek d%tehmned
orma nopno ni c donor; and X

car
%rﬁéh@lgn% a’”amﬁﬁélgﬁa ont k42 1163 -[0009] The
oI i goner dlzﬁa:lelekaﬁﬁerﬁ@ cmqﬂicat@a rbgmhe:ﬁnpmst ztntmnmceinggat €. difficile
i nvent.i (gg al so rlabl r| s tran3|% %? ; ¢
Bty R EOaR R bR Geseffontion ot presen
| Antlblotlcsﬂeast dikely thicase G. dgﬁpémaj;eomatyd dr—se@e(suq:h 4s Yancdrhiycin and

S D R SR Sl M S

Ao N Ech wswf%yonw i usingytis antibipdic fem@at@e@n@s it is the
Obnly 'éﬁ‘eé‘tixie&f&ﬁﬁerﬁtf@lrﬁﬁfécﬁo@w‘itﬁro@ﬁé? AicRbo &ﬁﬁ ?dlﬁ?é &kr. Top.

at om n and t centr

e geh ool sZS@alr% %%38?@ %9‘110 ?nga%lﬁﬁ i ngch a subject is
Cﬂﬁmhfskeréﬂ horgathogdniy mnl@odrgﬁlﬁﬁﬁi et pm?mhﬁ)ly ebllﬁrpéatdforl niches with

n_atom.at one.ort QSitio e i di nul. .
r| n g@lggergc g?ct%a I’%R/?lﬁo usgﬁ L exanple, e ﬁﬁ%ﬁ l3&%{1‘1&,‘;{01r1¥b1nat10n of
(mbmy@blayldétzcﬁwa@nyaewbmdarcbohaséleomsf)portad] (McFRelatleenl., JAMA.,
o t f A} tituted with
STHONPERS S, 2008 Exitim B AL 2o IR B R her el n
each R a%clm%d@ﬁ@h@@fiquloae@hat momzalamiﬁ freyp dgthal chpldenge in

tﬁ@ech@ﬁ:mnﬁééls afafs@&@r(rr@&@r@z B, B tMMeésg@% 111%1@0.@7 995). In
ut e

C r.on en or bst
R Se B e e Ea s Sraigble b 6 Spiscase when
hg«ﬂmmsaa"réxybys mMétﬁfoﬁlom fadidgg@idnnase dayfly et Dylniins652):527-38,

TR RN R R0 fBr i BOTROLRR o %] Mpine monoctonal

r gitiodies have beaansasotlatodl thatbiafl te Gnﬁgﬁﬁmhkdoxmp redreitatizdtheir activities
f I I
SR af 4131 v'it%éfC rﬁﬁ&g@z‘ af: I?gz{f eIF g)hg%lgﬁ 5%43)':1(1 54! ?990’1) There are some

Formul a
i rRepehabhimen p@y@lp@qugnubocges @ntapming toxgn nqlgrahgmgpg_ltlbodles can

t ﬁl@ﬂéﬂttd QnY7i s %llapsé\l(Sa%eﬂb ef Q&Wviz., @l(ﬁ 3@6%9 1997 aCAhti’Body
i ndependent.l y

ani oni.c_nonodent at e
el SRR i 1 bR A et S g e
hylﬁbmarﬂim!moral sspombdstin cantrdiiiny indeutiop) Individahle edthbrgbyst toxin A
OfLBA Pe%ﬁ(gﬁsteg h&fj lelé? ée%gérd?yelaée compared to individuals with low toxin A
antibody levels (Kyne et al., Lancet, 357(9251):189-93, 2001).

The individual role of toxin A and toxin B in disease pathogenesis, and the role

of anti-toxin antibodies in protection from C. difficile disease are controversial and may
depend on the host. In humans, the anti-toxin A antibody response has been correlated
to disease outcome, suggesting a requirement for anti-toxin A response for protection.
This observation is in contrast with reports of disease-causing C. difficile organisms that
express only toxin B, implying that toxin B can contribute to disease in humans. These
toxin A-negative strains can also cause disease in hamsters (Sambol et al., J. Infect. Dis.,
183(12):1760-6, 2001).
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each R1 and R2 is, independently, a hydrogen, a
hydr ocar byl , a substituted hydrocarbyl, a hal ocarbyl,

wo@rooa/134R5t i t ut ed hal ocarbyl, or independent| yPCTEHS2005/003725

join together to forma cyclic or polycyclic ring
structure; each R, R4, R5, is, independently, a
hydrogen, a hydrocarbyl a substituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl, or

[ ndependently, may join together to forma cyclic or
pol ycyclic ring structure; each R6 is, independently,
a hydrogen, a C3 to CEamimyty of dielyventions C3 to C50

hal oc qrhlfi’s)’ﬁwelgﬁﬁhs Bseli; S111 ﬁaﬁd & %Qﬁﬂ:blvé’ry tBatAMEHESRAtRN of

a substi tut

rocarh I oca
Subbadies AEaIISha) Gkl RIS AT TBlseHe Atiget fpm relapse of
hoy jﬁGﬁ»‘élmeala@ dlﬁaa@z@z Wyl r Q@@ idRttation of afibddees @ 6ne or both of

h%bﬁ(%?qy ‘rgmqe]% § A g%ﬁlp:n%garg%ﬂggﬁg gy IF!Bdlr'i%d dieRe. ‘l—hgh affinity

&mbbmdlésﬂ@dlsh@ddﬂmqu1ns earhizd rodudwy) ¢.g.0m mice, such as transgenic

ut
SRS LG MALAGREN eI fin pend Sethdlfl iR mﬁeg,gp%s can
muﬁalmeutgx1nucm@p@ﬁaezmwtyo and mewitglize toxgn GpterpteXigHY int Vit
NEtifodiedtha? rdtoEhiQ8 &Xin B drd/ XN ERB cadRRIbH ah8 protect from disease in
i ndependent |y, "an ani oni ¢ nonodentate ligand, wis 1
2V%r 3; each Ris, independently, a hydrogen, a

hydr ogaloly hspeat, Mﬁ%ﬂtid)h&‘éathﬁed isatasdyimammbaddaemal bytihodies or

.a_substituted n
ﬁl}&g%ﬁa@%lpymoéls &?ogtgé:?tysp%mﬁ %B’obclg(} EB %‘1 &%tdﬁn of Clostridium
sdiffietle (@t dfichiy) rlo cantdiy lembadinadnts; ahd[gdtlboélps gr antigen binding portions

Stﬂpx%{)asi)\é&?igalpaﬂr)ﬁ& 8 Byl 8[(3 tbﬂg‘?? &Bﬁiﬁ%j Yin offRY ei®bffiments, the

macyC I C Or CICTIn
Ry preantiser hindng Heatioehereat SoFRHEHbRIBR{Y §: difficile toxin B

chﬁﬁ’ B? nIn @ch@l‘%ﬁ'i&ﬂﬁﬁ&ifcﬁ th@arﬁt%ﬂlds Tod b%ﬁ’%dﬂ)fﬂﬁcﬁﬁ@b@ﬂlbns thereof

a substitufed. hal oca
|§P8‘é1§éﬂ5’elﬂflﬁi§Pb%§/°’il’élAna‘%dotﬁ r to forma cyclic or
pol ycyialdeftaihieftbodiniditd, Whieantibadies Bbantizen ibirdidypepeitond thereof

bR gkl GEGAIRN b ypacr son
aCddiffstletmedededhdisease ar wyd., a hal ocarbyl, or

Subst i Sh

hydr og¥$ﬁgoug%tn%8%€%hs tﬁeaﬁr Fant eé 31' aﬂt&gﬁ Bft g%ﬁodrﬁonﬁhereof have

hertesw ardsg of Bedhllqwing chma@ﬁétmewbply adl&lmszere@ tqyp mguse, they protect

Lk %cﬁs@@éh‘iﬂﬁ Edrhhﬂs’%ﬁﬁoﬁ gﬁ ded dF]ﬁcthtoﬁﬁﬁnfﬁhlaﬁlant thabwodd be fatal
or pul ae rou

Stg%g'qoprreglgl})gsreq: né)ﬁadlpﬂ)éstereg [f)he e{n%%oéy, pro #om or 1n§11b1t C. difficile-

mediated colitis, antibiotic-associated colitis, or pseudomembranous colitis (PMC) in a

subject; protect from or inhibit diarthea in a subject; and/or inhibit relapse of C. difficile-
mediated disease. :

The ant1boc;hes or antigen binding portions thereof can specifically bind to an
epitope within the N-terminal half of toxin A, e.g., an epitope between amino acids 1-
125 6 of toxin A. In other embodiments, the antibodies or antigen binding portions
thereof specifically bind to an epitope within the C-terminal receptor binding domain of
toxin A, e.g., an epitope between amino acids 1852-2710 of toxin A, or an epitope
between amino acids 659-1852, e.g., an epitope within amino acid residues 900-1852,
900-1200, or 920-1033 of toxin A. In other embodiments, the antibodies or antigen
binding portions thereof specifically bind an epitope within amino acids 1-600, 400-600,
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clains, a solid line indicates a bond, and an arrow
i ndi cates that the bond nay be dative. [0012] This

w0 povenziden further relates to a process to ol i PONES108%003725

or polynerize an unsaturated nonomer using title

conposi tions described herein. BRI EF DESCRI PTI ON OF

DRAW NGS Figure 1 is a drawi ng of the nol ecul ar

S 4US540 of afxie Amﬁthélcbaeﬂiax:ulﬁl agtibedigs orsandigein hinding mktigrsghereof,

g‘g}agﬁ%ﬁ%ﬁﬁbﬁ{gﬁo” %oRbod SERAHIS Reid FAMIE 13102 180-200, 200-300,

ure o

Bi0gA08, 400-§0Q 5@9&@0;\@)0070& ﬁ@O-ﬁﬁO,eQQQI'H}OOS??Qﬁ)cHﬂOeQﬁO 1300, 1300-
GATH oM. B 0, I3 B(@Uf®0516® Wdé)f @%(ﬂw(ﬁf 196@2&9'2@9@2@00 or 2200-

structure o raw e1
B0BcAA0Qr2490y %ﬂﬁ%@@%%@o?ﬁﬂ% %@0()8%1710571_{%?’&??‘} Gﬂ%“Y gé%? portion
/Q,‘irégffg%({ha@ﬁel n, the new notation for the Periodic

Tabl e & descr i bed
Nt PR e e SHBpgisney iiegt by g g thereol
Ispacafiﬁhﬂlyelmﬁd ctedokinedl V\aEh 4 Kgafittss tHaatabaut0neld’t M. | Inm pzmlcular
L 1
R e
A gamsKs ofitess ‘rhaalabd)léethX BheM, tasethenjapowtl Oy HEL Mo lpss than about

lo-PPRENL o rfésgﬁﬁngﬁ{iq tohato- arl\@ ¢2P@B! SarQbul By éh%d&ﬁln&lﬁs the
the transition meta Neut r al Ilgglg_llcélll;r?y al so

potihebh s petigmdindipg portinn thesead, 1€ lins%lmo?(glAWﬁhaKD of
qQeRNB&T Abuy'! sexa oBORM 16 ﬂ@n%dﬁtosz by %, Mslebsthi ub@d 15 x 10710 M,

IREH 53 S HhF SR PR IR o, & Moo

e| th e rIntvlaﬁoﬁsaasthexmmh:hdﬂlﬁemsgrthe amb@kiles Iwaantlgﬁntbmﬂmg portions thereof
exe ¢ [ 0

PR oS Ry o 95 ety APl 2 pliSttps v

t&ﬁ‘V@,I%fVQQS‘VvM%%, 198

Varat mpre idpeticaliir s matbkehwr ghaip peion amino

| 9ami
e A L L

@r%c%?rﬂayﬁ (&R H& MX:Bbnal group. Non-limting exanpl es
Of ani Iﬂrﬁeﬁaﬂnl &ﬁﬁ)@ﬁhmi tigkearitipedicsl or arftigen birdéng wdrtions tereof

i(ﬁ]l?g? a Vgr&%qe Plgl?t cﬁ@llnﬁygg él?lpl‘l%!t,]lg %ﬁ X%ﬂqoaécﬁ/ .géﬁluenc% alt ?léast 80%,

tﬂé%,cﬂoyxﬁ,élﬁ%t%%;ﬁé?é% opmerd idanticahto famrmbiechght ghmd r¢gon amino
iol ad‘?eg;h&gc Vdf%heaax}?@ﬂgy Bloafedel A6 ?Mé SEYIBNGYS €¥B11 (SEQ ID

ional droup Tet har 2 Tan  an onr ¢
IN@aﬁido 2 GEQIRNSE0)-t uent of another netal conpl ex,

e' t herIntJ%ﬁaﬁlaéﬁﬁno‘a[méﬂﬁ fey ﬁﬁfbodﬁb‘ 6Paﬁﬂg@h bididg drélons thereof each
npl. exes are, glﬁlilg a}et er. 1 no- ani oni ¢ %ﬁgd 'Stl ;

des ot ViRl AT HATAD weswac PR apgmino aciq sepgneeat leas

AR (o - 89,0009, QSP/Q 3geh, 99%4] ef m@MdEﬁndaEtoemvaimbtuﬁaavy clyan gegion

podr s Sayger SELPapiboR baeR b R S EeE A R, 111

uSED IMNG:2HangdHa lQSEQtIDrN)Og?D;mId Et‘h‘!r@bkﬁ:d in region including an
Lénlm(lgl‘f)\”a%?l gegﬁentcg E{ﬁ%flst %b%‘;’ @%%a%’%, 95%598‘% ugg% or%(grg gase%ﬁcal toa

pariabley st byl ot vt S psgIol Cl G SED BLNERRR TBaf (sEQ D

bgo &19@ ?]§|I\$G)6 hat may be |inear, branched or
cyclcﬁlyc and %\%bén ycl | c, ar olgatl C or .no matl C

incl u dln Guous Pleditmentyoihs A5 BRI T gKESOINIE gRTiops fireof
biﬁ@h biaddo st Bsitdpe Uk @vélﬁ?dps ettt e;ﬁ‘@ﬁe bais} by an antibody

Sllorlo uce rbyy clone%é; qlBSl’l orrkq-lé} rl c%zrir{pkéYe fot B ndm%I 13 t6%in A with an
antibody produced by clone 3D8, 1B11, or 3H2.
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these terns are defined below [0017] Substituted

hydrocarbyl radicals are radicals in which at | east
woep@chydengen at om has been substituted wth apCT/E@8®05/003725

one functional group such as NR* 2, OR*, SeR*, TeR*,

PR*2, AsR*2, SbR*2, SR*, BR*2, SiR*3, GeR*3, SnR*3,

PobR*3 and the |ike or where at |east one

ndraripble dearbdimregianor the anijbobies obartigenbiedingporipndithereof can

t hRiday $68 62MBYd cdgﬂbﬁehtm&%@& e%lo&CD-'Ifs%*}ﬁ?*are pt least 80%,

PR, ASR*, SbR*
t B} $3§°/é, 9%5,&@9 OF $0qTF, eﬁ&a@%w ﬁiDPa of{heragtibedymrodiced by clone
haDe@&EQ)ID N@st7e) 1B1 QSESQ|IDHIDqr 12y or3ah @@mm)s 13-15) (also

i cal Plélhl ch one or nore hydrocarbyl hydrogen
aa}bo ;1;?('9% en substituted with at | east one hal ogen
(e.g. K vaGhbleBight thgimregtmi afghe agtihotlss o agtigndiglit@pertions thereof
[
agl?mcllugiggﬂggr QH%%IPRF {h%?' ?}é%lt ?e%gtr#@g) c’ag;sgéjil 9?)%] ? . Br 99 0, OF more

ca one en ]

hﬁlle@@@h tos2 oFRhel b@@hleslm thainregiompf the antlbmsnrocbned by clone

f ymgsmgab NOSYE- 1%)J qlB@?(SEB*R@)sN%ﬁ% 235}? F%n% S@EQbﬁR*%r%)s 22-24)

BR* 2
AfggotSthp,np(i’albl‘eZ\)mere at | east one non-carbon atom or

group haaribisle meav;safaimgiuntdﬂmb afidobik gg %ttg\eh bR ERdrtions

b S neBe Siser GoreSomphciad sy Sefor s e (FDRs) that are at

i h?d&i@@%d &A%, 90%, AUy oc2d%ydr moerehiddndicalr oyl CDRaif tad antibody

&&h&ﬁ%ytéikfl{o C%‘g% I‘i{tgﬁ-‘/‘ @? AN A @[@?%@%2}’ 3588 (sEQ D

| gl nal

Bisdat 1) (adsov gleétghﬁ Fhajm eegianofdhe amtéaogimslmgnﬁlgﬁn binding
rﬁbr;]sfj thgraetﬁf J:a\hg%lgl%ﬂé: bheBhbieXCHRs BRP QJ%CL}] gf%aﬁte«?% Y8568 90%, 95%,
| | l u
ot MR ifensithiGp R o Rl ok et eepisn o&ieaRtipady
Spﬁﬂ(ld\dﬁ'b&)c,lorﬁl IDE ($RQ 1A NGs: [ANRE R 1 B 1 ¢SBQUDENOS:ke-2M)F 8H2 (SEQ
Fﬁ) ﬁ Aﬁendently a hydrocar byl or hal ocar byl

rad| cal defined above and two or nore R* may join
t oget hArvatl@ble beamyecheitbegionwf ¢tk artibudies bs trtigeh bd‘ldlng portions

S@iEH:E)?EEElq clﬁﬂé Hiréd EPRY Qﬁﬁ%ﬁ!’ At gagﬁg(?%aé@n%(} /%, dr@9 %, OF MOre

t
idaical '@ﬁsééf?e%va?@élueé@%m bigics)oldhe agtdissraduocd by clone
g (SR ﬂ)mm ¥, fBINgsEQNH! N@y 109 25)%9@% (@EQem Npsl18-15).

the i I cat ed .at. Om or at o anp es i ncl

GeHp R*nl(le S@]qﬁx@od@%ggs 4 Vagia eil(g@qsl)am @H{I’Cﬁl@ ygantlbla%les or antigen
Gaﬁmgpamoﬁe the2¢dYRindes Berdé Nﬂzﬂ&)taat %ﬁeéﬂ\leﬁszb)se%, 35%, b0%, 95%,
ent rocar .

e B AP0 R RSB R bt O R en o Ugmtvpgy
nmydl}l@drbytcclxg@t?fm (SHES M NOsal G Ud)s 1 Bl U(EEQ AP NOs:19-21), or 3H2 (SEQ
ufFsNpRbbizfed saturated, partially unsaturated or
aromati c cycl ic or pol ycycl ic ring structure. [0022]

Pol ar lnggmesmbodimeiss.4rvagiablgdiehtelainregigysofithe ewiiboHies peantigen
hﬁh@?g ?bgmgf, gl{rlr:]‘ﬁ%drfqgktﬁhdds)bnb Sr hﬁs@@@@@ksdhét:a% ﬁtgga:sg%(g%e%% 90%,

|
g§5q 9% Pt BOr¢ Hientigal g FDR abf saribio, st Shainaein of the antibody
cpmmmeﬂe)g} cﬂcﬁlecﬂﬂﬂﬁfsm EDrNOssldsys); oBm (ESEQQD NOSHEY- 21) or 3H2 (SEQ
i | UC a ni c van
R A e BB o Ul 52 e bincing
i protionfeherae bioglpldestheasi DR s thatl atealt ledst, 80%4r856%\90g 95%, or 99%, or
el%l%rlderﬁﬁam cbm o?@\émﬁl@'h@ éHaﬁl gn%daﬁtﬁee 1 hgﬁ%%gced by

e|r ana ues
S_;ECM_;I})N 7 ,,1@511 1 150216, 2), or 3H2 (SEQ ID NOs:13-15).

The vanable light chain region can include three CDRs that are at least 80%, 85%, 90%,
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hydr oper oxi de, carboxylic am de, hydrazide and i m de,
am di ne and ot her nitrogen anal ogues of am des,

WORGbi12®22 am ne and i m ne, azo, nitro, other nPCT/OHBNS/003725

compounds, sul fur acids, seleniumacids, thiols,
sul fides, sulfoxides, sulfones, phosphines,
phosphates ot her phosphorus conpounds si | anes,

b a9 % ¢x mass ideatiepl de a CRR nf aanusble ghtehpismagion of the antibody

OhrodREd Bl eSO PGHD KB N pagby 1891 (S YBNOE: 99-'2'1% or 3H2 (SEQ
ﬁ?ﬁr sgﬁports or Tnorganic support material sucfi as
a2 d silica. Preferred exanples of polar

% L%J ngnl deethinceniddiments, RfariabRReavyl €Rin re‘§55‘n20f the iitdbodies or

ant1 el gggmgepﬂxﬁ thﬁrﬁ% 1881é1flgiﬁkhreea(3[g§§ ﬂ}au ?rgdgentlcgfto aRéDR of a

hWrabkchelayy ¢cheia kegoar dfjthe antitmdy productd b alone ADBYBEQ ID NOs:7-9),

rﬂg IC@E(Z s%&t It ut)égloﬁ? unsubsti @k tlgrgg)gé‘gur a%ﬂ%ﬁé 8ht chain
prsgtoinaﬁlf the aniibadigs ax eizen bindirgndrtions beieef includes §egecTDRs that are
ridegticat foteCDREof e{\%@i%‘@ﬂe 1ght SRR rAROSH 1B Mishodl lpfoduced by clone

a pendent |y sel ect ed
R0 By e TRk a1 A ¥ SBA SERUENOs:22-24),
Flfglt ¥ varidbdx light dhemtry@on and yariablohsavy cHsiaYegion Bﬂ@l@)é.htlbody or
RESEEN bingles R foh el AR biont B o R e bR Febgand variabte
d@@@S yhain tfrgl@DS@/‘hﬁ% alltdiqda(pmucpd pg niome 3B (SEReRBOsY,ISEQ ID
tAaC I
gﬁgp PB‘M (SES B F\R‘ﬁ%esn@(ggg%@%g or 3&{2 @%‘Eﬁﬂ No 3, SEQ ID NO:6).
octe nﬁl SOp§Fahpd lmfepé% éheyanitibadigs e w;ngen @mmlons thereof
tridutiekA kin B 81 $indSmBIb bind8R bARRGEBYS maﬂﬁffﬁ%%ﬂy land/or
Hgﬁ%agﬁgen%“B octadecenyl nonadecenyl, eicosenyl
M¥esenyl, tricosenyl, tetr acosenyl
pent aCInssemﬁl emHmdmﬂ)ﬁ eh[w:intlbb&i&k at ﬁlﬁ@&ﬁ Ibindigd mﬁﬁﬁﬂﬁbneof

g)n@‘ﬁgﬁ ng éé( arlﬂn i o?)tﬁ g%% ?nt'S; l%pg?%yll‘l of %Hi//]h )ﬁa .g., between amino

d?@lﬁsriﬂ 77-2366 eﬁm}ﬂ B). d@‘dl@l:y:nylbulat anttbedies pt antigen binding portions
Bbiearl ey ikifiBf) LAALE U KhiodtSy MG %}9}%4 acifl R a@sgnw 100-200,

octadecg nonadec €lI'cos enel c

OGP 300-400, 406 PRy 300 69, 16G-T6Yr 0055 208:d 685 rhI0-1200, 1200-
memecpxmnwm hﬂmmsymd 160@13116@01$700/|180<§l@9@@Q§M612b0 2100-2200

bR LU, St oot iRt e e cycl i
st I uc tlnreegainfearbeidimdning theditibadicsray artid@h bir@iad portioss thereof

S 80 S SR i
@lhvﬁllb@lﬁz@ﬂb antibguty, Olba.nylgﬁn bipdingrention theyeof.aheocificatly, binds to toxin
@Wt}ﬁl NS l)?f%@ ﬁﬁlan al?&lﬂ geld 1 Iblrelegé: Qan Wb 1@'){5@ Xéﬁu [ef@s than about

when dy rad |ca I cat es that

el s iessthaélabwdp@al% Ny feetharpaitieran embodiments, the
ta‘z’lﬁﬁod 0B ulmg%ﬁtbqamlﬁ drii6n SHepsd1 Jpétzﬂﬁ%lﬁy Bl t&%@xa@vﬁm a KD of

e v A e
fleHS thmammlueza xHOtYM, Ioﬂgdsslﬂﬁﬁ abollitlﬂ)yﬂ() 1021‘c/Inret hyl rropyl ,
1- t [t
angF ogoﬁ’g{1 sﬁ%‘gtPl g S?bog Hgyl}o{? %‘b}’l"é 5 °E> §W¥%?P%ﬂrf9€?%%§‘°ns thereof
nnglede § variabjeheayi ahaih region imetudyigant éyhmozcmq‘ydnbol thalt is at least
095834, bty |95%1 984 NybRT %péﬁ%re il 1051?%% le(h%‘@{ chain region

analogous substrfuted cyc utyls

sree geidisprueneref the apfibody mspdused by szloaaetl (Z e. the ammo acid
Zehusned ylowBmBE@NY NO:34)reiny | oilmmpenyl I met hyl -
propenyl, 2-nmethyl - propeny1 and 2- nethyl 2- propenyl
(and cyclobutelxyls and cycl opgopenyls). Cyclic

conmpound havi ng substitutions include all isoner

forns, for exanple, nethyl phenyl would include
ort ho- et hyl phenyl , net amet hyl phenyl
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and para- net hyl phenyl ; di net hyl phenyl woul d i ncl ude

2, 3- di net hyl phenyl, 2, 4-di net hyl phenyl ,
wQ2@ed2wel hyl phenyl , 2, 6-di phenyl nethy- | PCT/US2005/003725

3, 4-di net hyl phenyl , and 3,5-dinethy|phieny|. [0024] In

the context of this docunent, "honopol ynerization”

woul d produce a pol ynmer nmade from one nononer. For

elnagephm, enpladipeitythe prtitodies oo fintigendinding portiohsithereod incdude a
h@dfﬁlBRi' 1Yt CRYth $85on @erﬁﬁh érf"ﬂnﬂl%la}égf &Hﬁ%ﬁg Sha[’% is at lealst 80%, 85%,

ner | zatl on of ene woul onp
e?Mi Yo, I8 s e&}rlr@afe ealfig p apEable heayyolpin Iggion amiino acid

ﬁ@i%ce M‘ﬂ%’ﬁftbbo&i‘ Qiodﬁ@dﬂﬁo}ﬂcﬁoﬁé“@4ﬂ 8B vstise zlﬁﬁlnb rﬁ?ﬁi sequence
vent.i en_e or propylene to
gﬁ%?ﬁﬂ§ﬁ95%g? h9TL§i$ and poPprgpylene

st ru Ct I estain @siprlimems) tie antibodivs 9 antigepbinding pbﬂi@hk thereof each
}A@]giéﬁe EB%dau\?a%an l?/qufg gl&l/ %10610188 uﬁﬁ%rr}m a?l%nggglg sequence at least

or ‘eXa S Tnc
P& %pnis, %}%,eﬁﬂ%r |98fa A4, I@r mopd elfenheal te g vhiiablohesviyiehain region

374{}%1ng'fa?inc§sfehﬂ ce Y)!f fhe! 3%5195@ o}?r‘é%h?(!eﬁfb'yra%ﬁeal' 0L 2 ALC the amino acid

TP SIcs Shewn i E%@M@%@%ﬂn OFLP4 0, audit varighleilight chain region
emamﬁi@encanﬁmaa@lue%qmw et 4de 1da§m),% 8955, 90 95e0©8%, 99%, or

13 ggegltge 10333%}3%‘@5%61 g}lt glggléglglﬁp acici) getq%glgcceec#éﬂe a.n%body produced by
lelbed 12 E52(ie,, tHe amimeracribeq@mes sHove kaSIEQADAY0:58), 2A11, or 1G10.

1- hept d\%?f?ﬂg Emﬂ;o&iﬁleﬁ%efﬁ%%ﬁt'bc;ldi&o&aagﬁggl{]?indﬂi “portions thereof
el cosene enel cos é, -docosene, - rlcggbne, .
1speeificallpbiaddo an epitapesbas swpdaps with arespitops dawnd by an antibody

1538RdAGREONR 12k- DX 2895839 G1d- aﬁﬁf&ﬁ“&@ﬁlge% -for binding to toxin B with

T k%@ag;s@gﬁﬁmﬁaing%@gm“a 1id]
3 5, 5- Aniafigbleeaty élﬁiiﬂl’eglon\df e Aitibbeles bﬁﬁlﬁlgeﬂ Béhding portions

BRGSO, SO 8 Y b (D)t e
ylehss 364, 8625, 0% DEYieamedny, arymdrelidgtieslco aYOR of dieemébody

C r e
ﬁ(r%h?%g%ﬁ&?%%er nen%‘&e(‘?%@@e{\@l 23 b&gei@éZAll or 1G10 (Table 3).
4- et hixlvayiable pight Q}@mgregmnmf It t](bhél;@a peantigen binding portions thereof

n%ﬁﬁélﬁ@éjbl?é‘@p mgﬂe%ﬁip%)ﬁéﬁttﬁfﬂ& @E‘t%rmmm reg1ons (CDRs) that are at least
nor barnene, vinyl, Thegene

ene
58%41%?%:290"/&0‘%51{@&%88@ oy mereyideH % CORepi: the antibody produced by
1c18ned1214 ns'z (SEQ OheveI68, 0, 3r 72)2xil n,ydrcwlloqtrame

1 4- di | h I t :

O AR san BT G %@e%ﬂﬁ&% pogtions
I t-hatebﬁbarﬁmv]‘udy bug ot ot cenmplenagrdarity Sletermining regions (CDRs) that are at
dfeé‘ét sb‘yc %54 96%1?95% 1}1%‘9) 'd}‘dﬁdr@?de‘?fﬁ@mh QTR of the antibody

["ar drm

a]prgdwgiﬁy] chr}q Béel 52r(SEQ3m N@Iss024 r6én@r 66) 2A11, or 1G10, and a variable

thﬁf |cH§iﬁ Q&éﬁﬂl ehfhe aﬁtlﬁydléscarléﬁﬁ?erﬁﬁﬁdﬁg?oﬁwlﬁ %@d'f‘%an include one
exanpl es_ of nic ienes 1 nc)

1or4m01]e § aref a8t 30013 e 98%, 85 %989 %l PRpere 1dent1ca1 to a CDR
lofGe Mﬁb&dig&iﬁ ehaif ré@&h@’ﬂ thé a@ibddgpi@dlice®®y clone 124-152 (SEQ ID

0 7-oct adi ene, 1, 9-decadi ene,
Né? @%3@ %@ eébgdecene and 9- et hyl -
1, 9- deAaeirleblle he&}bdl‘alrt tepivd ofi il aftibndie§ at swigeabimeithg portions

fﬁ@&%kQﬂﬂhaﬁﬁQﬁﬂe&?ﬁk@'tﬂt% il ste§ (ﬁ? §5% ‘ﬂddé%éfb?%%, or more

contal nin noncar

bidantical tOOa aDEReefiporariablerhca¥y elrdn mbm @fit e ér@tlt@dm peddwced by clone
M@f%ﬁ@ﬁ@@%é 691408y 68), SAl1,Gpngmy be adjacent to

the doubl e bond or tefmnal to the doubl e bond, or
anywhere in between, and where~i_ncl usion of non-carbon

and - silicon atonms such as for exianple B, O S, Se,

Te, N, P, G, Sn, Pb, As, F, d, Br, or |, are

cont enpl at ed, where such non-carbon or - silicon

noi eties are sufficiently far renoved fromtbie double

bond so as not to interfere with the
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coordi nati on polynerization reaction with the catal yst
and so to retain the generally hydrocar byl

web@sazier i s~tic. By being sufficiently far repowes2005003725

fromthe double bond we intend ‘that the nunber of

carbon atons, or the nunber of carbon and silicon

atons, separating the double bond and t he non-carbon

ol certgm srebndimpntatthe wegeblelightohaigregive of the. agtibodienor Mitigen
Oﬁlnamg%rtﬂcgis tl%reélf‘]mclﬁﬂes]tgree@Dﬁéthap llflle%c} 8'65’/ %5% T804, 95%,

or caroon, an

Eg)}) , car bon at qns,
a§ or IP%T ed aldorrGRR ofsuariable |11¢hfa@]aabr@ﬁtontqf ﬂﬁfh@ltlbody
dmbh&db@rtﬂoﬁeol zmmsmenym 8s, emt of m)t b1 NRAGIBON

aI I ;/I t H ‘I?’Fﬁ?rhe% §’I dﬁ’tﬁ%‘g %ﬁ‘? ‘%rfﬂ?’if‘s ggﬁgam region of the antibodies or antigen

8higddgtpoitidng threpedf-incltidesenne Sr mriré CORscht- dre grieast 80%, 85%, 90%,
803981 ook ld At Rehiibar 308 crdk oflh VLS ABLROR 48 Wfine antibody

I"N&t1 oNns

gpr@émedrhyaﬂmenl@%lf& SEQE Naksr 63,190 Zﬂ)cmbhaur 1§¥16ugnd a variable

'bl%];% @%ﬁlﬁ rrr%ggoaﬂs Bﬁthg ?ﬁg‘h(ﬁiﬁ%}%ﬂlg% l‘a%]l ngzﬁ)ﬂi(ﬁrs ttl?ﬂﬁeo?ﬁﬂcﬁﬁdes three

A §0or F%hcI St O5%, &F Brophidentical to a CDR of a
avaplabld Hvay ehad@ fogiS2E6E the Matitdy @eediReCBY 8loyis 134489 (SEQ ID NOs:

S i | ock/ ft Reacti.ons
Bé%%?y%r%e@gﬁgfl o&T@TBCﬁE ﬁ t cgglpgﬁglo%%}ncluge ithree CDRs
Bhet are at 1e73 30%h, 88%:3 90%9 95%, V% 738 drenasms&e&ﬂcal -to @ GIDR S a variable

%ﬁ&ﬁr%o#?f@ hncfpdfarodiE HTRAGIELS. B8 Qgﬂ]l‘ﬁOS 68, 70, or

pr epar at i ronal - group ¢ontai iR
ot yhb ot 184Babl e of subsequent derivatization, and

Of funﬁtétlﬂr&ﬁlllerreﬁ%ﬂﬁﬁ@ﬁ% tl’éé;iéaﬁﬁmﬁﬁéa cﬁiﬁ’@fk n(?f;cﬂ% IEm’ubé)dles or
i gEn i i Nkt BTG RRS fhgf ai5 ipqgib o GCDR of a

asl'dnablellreaﬁ}dd:lmﬁn mgsomtfaheaﬁwmy Pﬁﬂﬁﬁ:b&ﬁy El®ne 124-152 (SEQ ID NOs:

o BUSS GUPANTRE 30180 ARl BRI B e o o

[ammga} badingporiposdberodf mt:ihades:hhmel(dsm that mbedetrmwh to a CDR of a

a!gﬂ 1, %hf &l c91 SAP gﬁi‘t}o’d? %?ocﬁ%gd I%nz ?2 g%]é@z]) NOs:

erm po msr re I ons
arQJ TRr2Ald 581G, rfes:, ¢ warépbld lﬂ@tﬂ chain gegion ancbvarm‘ble heavy

@Haﬁﬂﬁgfon%f 'Ehe%ltl}SH@i of ﬁﬁfgeﬂ Birﬂlﬁﬂ?ﬁdrﬁo&ﬁfefe%? BRYAEH b Lo a variable

e n e Oll omerlzatlon or
ﬁﬁﬁl %%S?%ﬁl%f\@g@# e&waw:eh*ang;agmﬂféhe tibogprestuced by clone
pmymzr@m@mmtm eit 6)| 2AEL, o&QQﬁ@] The terns

"cat alyst” .. ‘catal yst .co ar e, def.i
mean ay%oarrrlf)@ﬁ%as % %%B}dnﬁrﬁ) qrqucﬁsi th‘ére%faﬁaéll g}%ﬂ'le%th antibodies,
cananchede aosffeoton domayl, ., wedd domdisehfi be ominnhdglabwin gamma

(i%t?éey §dtfbo@fes 'ﬁﬁ/ 10EL 4R %ﬂtlﬁ({ﬁl«%om %aﬁz%mﬂ t'ﬂ} aéi}ltlbf)dles or antigen

actlvator to inrtiate cataﬁlsfs
dunging Rertioss therasi ger fugihening dﬁ@mhamaﬂeumcmllmcwpéﬂée carrier and/or
GakBdlysi s, the catalyst conpo nd is often referred to

as a e- cat aI st_.or catal yst. precursor. The term
" cat al PIETIOYLTrERimEnt RomREIions FREHnEITe anhadis,arantigen
isding portioas thevedlf arc ﬁxaa d’f otl@didluﬁfan%bly@ept&ie@ (¢ ﬁjd they contain less

P SRR p ol s P BP bRt o Widind Prygions

dhehofai r before acti vatl on, it nmeans the unactivated

cat al yst - I

and. g[ﬁ |e€) ﬁg @l‘re‘f' %Ep?écﬁé zﬂéalgtv&%?nggﬁtu%tcgmﬁgsﬁgﬁs' 1}491%18{11% (a) an
delated Bamay etomodopaahamlbw}wr andigen/binflimg portionbensef thakspecifically
activated catal yst and the activator or other

char ge- bal anci ng noi ety. [0027] The catal yst conmpound

may be neutral as in a pre-catglyst or
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catal yst systemnot requiring an activator, or may be

a charged species with a . counter ion as in an
w@edosmzi4erl cat al yst system [0028] The terns PCT/US2005/003725

"activator” and "cocatal yst" are used interchangeably

herein. A scavenger is a conpound that is typically

added to facilitate oligonerization or polynerization

bbigdateeticixatpximpli€] diffisde; Bb) s pelyelogelrantivagy ot antigae binding
aSorfibh RS SPiiRat @mlﬁ@aﬂy%ﬁm% &h LGk L. 9%9;% ivators.

A co-activatar, not a scavenger, al so_ be
used i ‘E%?rﬁn%h?@%m@ﬁ %F?lﬂmaﬁ nmor:k?aﬁ]oarllﬂbﬂdsoﬁaropémg%bméma portion

aﬁheﬁgfbp&ﬂba_ﬂﬁbigﬁih _t(% na t@ﬂh@laﬁﬂlﬂﬁ@ &ﬂ%ﬂlbﬁgﬂir antigen

n.be pre-mxed.wt. e, transiti ou

f Pmngm%m%s&egﬁsw@ﬁggw S REL DR tn B TEREE Sabbdiment, the

rlnafm:m wdnodored aaﬂibc_iﬂllyloy lantligeh bindiep pbﬂmnctherp@ﬂﬂpdmﬁﬁﬂ%mds to C.
R U N ST T

nmeallﬂ@éy bmds tor C- diffiedle taxde 4\ cBuor afitihadies can mhlgdmathat features

C@dsbQbed fudinonl y weakly. An NCA coordi nates weakly
enough_that a neutral Lew s base, ,such as an

ol ef i nfncaofher aspegts dheyipwsntion feafuish iselalvblwanmapeaionat aptibodies
dorsepttige bindidepomtidiiehd8d fahMshe€i GBAIBY bind\®y al®lo?dxiR bf Clostridium

A e SR OB PR TSt e eson

ribatcis dne‘jpmdmtm@ ondérored fiSm & hbinen VEH 3138 gdene) andér (buihclude a light
aélfafh abié zg?s th@i)kd‘ﬂélgy% r%hged ﬁ'Q?l ef’l!uﬁltlwmlgene selected

Suita S 1n ut are no

bierihe atroumcmﬁﬁthgm fbEud/x hhand Viki lebn. Tl{e@@@b?dms or antigen

Sthifd B PR RInG Hiseréiichy flcRideARerIBatick A6dcriBeYhERin.
ionic.. The terns iQni.c actlvator dst0|ch|orretr|c

 oni o BANO{EF aiPeets eV eRbion feaiwiss iy 3n mpneclegal gntibodies
t (krﬁantlgéﬂrblnﬂﬂlgtp’oaﬂloﬁtth)&rééﬂ tﬁﬁt&bécﬁﬁczﬂl}i BiM@tDin exd@skih 8N ostridium

SEiRLE 4l SRS B onR S RLPRRER Ao wed g ariaple region
cibsicis ithe prgduect loif gad@ved fitogx arhnmlan MH ﬁdg@ene;tandjor i(ts) iaclude a light
}ﬁﬁp‘gﬁﬁb?etr% ohl't]lﬂt 1§ thep HQiu'éte&f Arydep%ﬁjﬁgmt atohIRH;JJYVlg &7 gene. The

er nitrogeén at cent
rﬁqﬂb@@@ﬁ opfIHigen hmdm&pqrh@lmsﬂb@nep?alb@ mmmchlde gther agwres described
oRgeigt her nitrogen atom and at |east one oxygen atom

A term nal _oxygen atqomi s, oxygen atomthat, is

i n<di E@M&eb%%aefdawnmtwn prtueRvelakid palyReptdes thtdpslude an

A&mt@léﬁiﬁiﬂdﬁlg poriidn b@dﬂﬁﬁlﬁdd}bﬂo@ﬁﬂe Hrfﬁ%ﬁEﬁfﬁRh |E®|T8 @N11, or 3H2
Q “ » 1 NVe n further rel ates

talSP Ef;?gr'\? er%ata% 9@% 1&&3 é ?fé%@nt ed by formul ae

1to 5 Iaammm?her asptdt, tliéonvnmltlan fea‘aﬁ@s molatedpalygeptided that include an

3@%&&}5 ifdjoth porfigl GRrhnbodf BlddHL A Wb% bfhaB1iR 14! B2, 2411, or
HhAaerrpd g “124@ 525 “2A118 and “168070r 1 1

t r ansi fyl éﬁBtHéFﬁ@Ject ﬂfe%@énﬁ@h)fea%u&é Bt ménoctonaPatibodfEs or

ta{n 1%2}1 ]f)m%Pngrrp%mons t ereofet{lat spem%cal{y bm'dJ to an exotoxin of C. difficile,

neutralize the toxin, inhibit, and/or protect from C. difficile-mediated disease. In one

embodiment, the antibodies or antigen binding portions thereof are mammalian (e.g.,

human) antibodies or antigen binding portions thereof. The antibodies or antigen

binding portions thereof can include other features described herein.



10

15

20

25

30

35

manganese, iron, cobalt or nickel; Nis nitrogen;Ois
oxygen; wis 1, 2, or 3; each X is, independently, a

whyasilzlg?2 a hal ogen, a hydrocarbyl, a substit uP@rus2005/003725

hydrocar byl , a hal ocarbyl,or a substituted hal ocarbyl;
additionally, X may independently be selected from

hal ogen, al koxi de, aryl oxi de, am de, phosphide, or

ot her Emdmother abpeghtite mientionefaitarea coipagitivnsinaludings (g hn isolated

aﬁgg%{ %%h?élgfriﬁi gﬁzﬁ?dﬁrlﬁmlgﬁf%ﬂ{iﬁg iért o?!atg%(lljg?f t‘ﬁ% dpdliically binds to

d6néifiigig texinyd rang éb) Fyigelated hygnan nsqmglon@kﬁr@body or antigen binding
Pid&iﬁ@g@{é@éflfﬁhd’d?bé&ﬁ&{wlbmﬁs t§ldi0%z§ jibi ®did @l ocar byl dX

I gan 0 e ransi'tl on ne ar e se
whon 2 PGS 2SReC g By o g ﬁawgsp TRl feids Fgtuding o
pﬁdquexgixeckntdstahg pblepemiish ti logst alst/d 86%@85%@9@%%5%, 99%, or more

o BT R0, B QEANDs T e X o i AR RS B Grence i
oleaﬁ 7|5§/d 6@%’@65% 90% §@%$99%uolsnotwdcnma} t0y8EQ 3D NOs:38, 39, 40, 35,

|
%ggﬁhy ?érglaerﬁgglf bish %&?ﬂe@é@?@s@fgﬁﬂeﬂo&r 1%@1[1&% aynuc?elccélcld
h%ﬁo BBgrARA Ypeﬁtld}’? af 1@%@’37 570 80%6e 83 %y $0%0075%, ¥fo+ @5 neye identical to
sshetitnbed, Ha, chr&)ﬂ e &rﬁﬁ LR Y adld SdqueBc LBt least 75%,

LR e T & G S E N s, 5,

Ead welhadlydst cellc b gRbactadal l€211$, <, Bg JjDdelieslls mﬁdhydmg a nucleic acid
3 o t
éa{ :c))glgl%gl )Howgﬁg gﬂ%g’%{ l7§ 032§ §$% &6 o d?ﬁ)’ ’Sgrgea/?f’ o 1%?1% 1@eéltlcal to

a subs ('t ed”’hal Sear S a
CIEQJDASesAydrhdabinyl6; eg.,Giherein @w@m acid gegsgnce is at least 75%,

hygly, 094y, by C{s,ha Fyokloob o%rb?deﬁﬁ@él%( SE(%%) ﬁo@%st 99 G0035, 36, or 37.

subsiltute ocar , npre re era %¥ ClO
hydr ocHy anpther gspect, tﬂ&? @V%@@tfpatmeé &olay @ecéfflﬁwds tchyding a
te Gé&efbﬂl:&ﬁﬂg Byb Tgp@;su@ thit 1§Qt1@35@7§%b80%t 35%d90%, 95%, 99%, or

bR S I, VLS e o i

esagnedes,is R4easdR35%i, 80%l RSP0 9% y99%, d’ryﬁkliregﬁ’mxlcﬂ to SEQ ID NOs:

2%/ §I yg%% I6{[ ut hg %ﬁﬁeﬁgérg %]gg iﬁ@flﬂ' %xg)rgsé%oh V%ct!ag ﬁ?ﬁd%oa nucleic acid
hgrpodingrapplypeatids attlgastﬂé%b §®%t &5%d90%»d95%,a9%§t,l or ngor€iidentical to
t Sp&3H Ih@ls 052136@,3’3 8, oP?O afoﬁxa&rg)l@ v@w?élﬁ%ﬁé 1:11 W&l acid Sequence is at

hal ocarb yd rocar

ceastdS% 0%%%, Pa‘i’oeBS%ya%c%rfﬁwe 1d%r1t®a1 toSHS D NOs: 55, 57 59, or
hel.0TRe fiyknticdlalsd $rdvides kdsd collhslel, uou&teﬂalfb@h@ bE' coliQells, that

ORRERISI Yy PR LU LOBR T AL 8L 40 S oo
i ﬁifiép%)%,ecmﬂwr,e 1éderttigalrto $&IQ I NQsd 64,056, 5§ or 6, for example, wherein

Sfﬁ%ﬁhk]%eféta%gi %ﬁﬁér?c%q%gtlyl ast %5 ak aé?’%a%g %5QA)89 0, or more identical

ute éra
hiedy 62 AP BYDs: 5é,ﬁ5t90010’81 subst i tut ed hydrocarbyl, a Cil

to C3 *Pﬁé R&s@ﬁgll@ oan%ﬁsoaoe%k &o@cék&%% BIHQS? Hells, magmilahan cells,

hal ocarb nore preferably ocar

18t & h@f@ﬁbmgﬁn QW}@&CH%?%ZNW cellsy ocyslypém@m Ils.

hal oc aIrbéHothe@ ﬁs@cﬁihel 1@v£ﬁ1@n&bkh§1teb kit§ ﬁﬂldﬁl@ig{)ﬁﬂfsbmjted human
each R7 endent |

S{E‘BQ‘P?}?IE@ éatlwroaégﬁ%%ﬂ mdimg gp]ét%l)g ﬁgpgﬂth?t sgecﬁ(icéllyabmds to an

sedagbiih of Edbshadiomaldifiyile ((fj rdffeilape.g,, aa afifibddy dc3ftigen binding

h%&égﬁ ﬂ'Le?%/(Jf @:b%%d hgreg‘? O]E]E%Li{its éd&ﬂélﬁg%n%g‘{l&fo : kfé/lj usedh &Jeventlng

hexl toesding . dyﬁdf@msd@feémye a Cl to C10 hydrocarbyl, a
Cl to C1lO substituted
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hydrocarbyl, a Cl1 to Cl10 halocarbyl, or a g to Cl10O
substituted hal ocarbyl; each R8 is, independently, a

whyasozmez a hydrocarbyl, a substituted hydr ocBebyb2008003725

hal ocarbyl, or a substituted hal ocarbyl, preferably, a

Cl to C30 hydrocarbyl, a Cl to C30 substituted
hydrocarbyl, a Cl to C30 hal ocarbyl, or a G to C30
subst i The kt camfusthss mglude gmobyqhomat axtitioly onattigendigling portion

hirdF D€ eHab yﬂecﬂﬁ:aﬁ:% birs & Qx@tﬁg?fnt detd gﬁ/ﬁcﬂé’ %Qﬁl@ 'eodirfertthe human

to C | "ocar to Cl0 stjtut
h%ilPBe‘g?%? AotiRedyipr R%g‘?@?mﬁhﬁa epeivadheeyt spamﬁyalho'elaﬁmq C. difficile
atogitbat i Uﬁ@é&nh()tﬁm@ﬁtatﬂeyﬂo,lyo@oﬂh@ bCRIIR Ok an¥encbinding portion thereof

h c Rl is, 1 ndependently, a
hsti)? car)%S Sg ?%@b%’)t?u? ﬂr:ydrocar byl , a hal ocar byl ,
a subshi emqﬂ@d a$pmeh teribyéntion featgres kjis mlnxelanig @a)fandsoliNed human

Sﬁ'lt)rg & 'an‘n% ﬁ%gmﬁéﬂll;y it tgﬁy ldﬁé ee {?’x naA d (b) an asolated

car IC es

elaéﬂarkmpaoclow éﬁ'fé?ﬂﬂ]éfﬁ atyspeqﬁcaaly tandsrto4. dj zezfleetoam B, x
i sl; LThé mventitlsPleatut GAREHORWIRLatife M Elzﬁ%zler@é/ease in a subject by

in mol ecul es. such, sbt not linited
| i fsferiii 16 S ARBicR A e Ris hupBehmeRATIUR LA ody or antigen binding
dpareidin yHeasuif lthan epect fidalty bindsasraf exotbkinICYbsaiAD: difficile (C. difficile)

ol B oP SRR Rl 50 G R B2 . K il mdiatd ool

sanfibeaits; aswmatemeolitlské’ dzﬁiajleﬂnechatﬁd péeudpm2mbrahous colitis (PMC), or

f
DEhE, BErdiiRe BPECpiDimPHFST B, Tho anteyh ahflgh binding
apRation thezgoh gan beachvamwaerr%@r&aymeamn@uemmtramuw@rly, or

fédb@ﬁt@ﬁ@ubw ﬁ)thg@@,}gdt To |IIustrate menbers of the
inthis

transi cat aI Qun efu
i nvent ﬂ@) @Eh?é gt ang rF‘B’h eoﬁ” g%%@p@éstered alone or in
I domtibeiniatiom Wil h@tﬂer@]ﬁéfh;%ﬁb BEerAG@E Nosecond human monoclonal antibody

LU e 8, T P TR  oR B ining

prastios thereaif Smiéqaﬂy hpyisite & dwﬁczieumarA 60/ 5425e86i7d human
fhabesk164A1 E&'E’Jold é%efl%?udl ﬁgmfb'n iékscg ?ﬁ%blﬁ&é@% difficile

appl i cation nu
2owin B+ Feanogher neéa%lﬁ{ thp second @Eensfis vmmelbl@wee Servahgomycin or
| E@RG NS dl“lfé}’seécﬁfdeig@ﬂtc@n bERRIFeRiHaE girﬁmgf glé¥in (e.g., human
patentsgﬁﬁe ent appllcatlons and references C|te§

hi s speci fication are hereby incorporated
by r ef Iragparcular dnfteidimeany anr aitibedy oBaticgh @h’fﬁlﬁh@orﬁbﬁ thereof is

IMHfS{e&) \%u%ﬁtlﬂch?deg g]vglnf fle 1g11 ﬂéaggregg)ga:n i tea%lg{)lls rt]%'fwy chain

any os Ve DACT & FUMATE
d‘eg@aséentlﬁalﬁg ilgeneariable lgght f:lnam r@mrsaltdwmb]eﬂleawrdmm region of the

%ﬁ%@d@ﬁro‘dﬁé&l@ cﬁbﬁecgb rmg it Qﬁ‘clh&ingq‘ﬂ%ﬁﬁ% hgﬁ{ éh%ﬂ{ 1%g1o%r§gquence

i.s one of N 'Nn0S0OCO
ddertial tO(S@Q@ NQ:4gnd angiieles feawy Ch@@wegw@@@q@ve gfentical to SEQ
19eKD:1.In fact, disease associated with this pathogen

| h |
o B L L S e
addmmistﬁrﬁug coﬂlbni‘dﬁdn vu’iﬂx(hn%ﬁ&bd&)y orlzﬁﬁi%en B@lanfpoioreén ﬂiereof which

Hﬁ&ﬁ&ég a g’a%gb?eﬁ gIJn(P Qhalr} ?m%%gn ar]tclf a Vanngge plhegy%glb a]? trflfénorP ]élﬁﬂtlcal to the

C‘faiﬂﬂbl]&rhg(bt ﬁhaummlm adyjatialple heasty d¢atresgionalf tid artdodaproduced by
3(!14)6@’\1 2(2191 mz é. aiﬂcﬁﬂhﬂg a Y Epa; }Wc}q%]n?e%gﬁ Eé%ﬁéeeid%ﬁf%al to SEQ ID

C. f ficile dlsease
ﬁg 58,@@@ a Vaglg g-,hga\g(phaln region sequence identical to SEQ ID NO:54).
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1998). The onset of C. difficile disease typically
occurs four to nine days after antibiotic treatnent

whegbnsi42but can al so occur after di sconti nuatP@rUS$005/003725

antibiotic therapy. C. difficile can produce synptons
ranging frommnild to severe diarrhea and colitis,
i ncl udi ng pseudonenbranous colitis (PMC), a severe
f or m ol xebphather anthodirgensr itvadibbdy abaidigen Aindiag portion produced by
Yab&s 38l 36” R PY B G

b&d (z 1H@lﬁd1 g d, 'ghf:cﬂaoﬂc Cgﬁﬁi s(a&uegrce 1cfe§1§§/§l 1o SEQID

nausea Sln di sease can rin

Prd ’i’ﬂdsa Y% rishlckpay y Fhain Frgan seesﬁlsc@déer&caldpM B NQid), is
tmﬁﬁlsm mneJoafbamatidhevit arfarBib8ay 6f arftigsh birdin@sshibh aladof

ey i a2 P BHLidinER bR b de gt satgeioe

higentival ®AEQID NO:58wnd exatiaile heavyt diminregioarndqiepxsé fileBtical to SEQ |
%ﬂ? pithelium Both toxins are high nolecular

wel ght” proteins (280- 300 kDa) that catal yze coval ent
rmdl f i lnanpther afpeflh thegnwangion ssatwrnimethaitPidrimakiingan antibody or

er@ﬁ Bﬁldiﬂgwrﬁ@rgth'efkoﬁﬂiat %beemoﬁgfﬁhﬁg&d ﬂﬂexdt&lﬁ%?b difficile, by

dification prot
IHH’&‘F}W&S adrappgsgic mqealawgl n%gemeatq GOMRSTsingca fyman

fhdaayremlgm naﬂ@eﬁe hll(ljd @Im&? l@ﬁtdﬁaffrﬁignﬁ nd~atl @Ecﬁﬁbos‘iﬁbn that
en | e aren
ApaS R ymagaed sDlsiihy Hiani %d?/r}‘gqm e gl dhe

caotdxén chndgmma@dzatwl ﬁx@&gmplbhl@t trei@ment with ETDR-dimbiehedeosr by
%ﬁfaﬁbﬁ Ye ngmu}lﬁ’%fegoéb% Iﬁ?t'hgdsﬁ g@.g B HARld SATRLES: 1%8%1(96 évaluating

% ysS can be use
B8 Ofﬂwlaﬁﬁb@d}fmth?emr@ﬂperform a cytotoxin assay,

St 00| Ti 1ﬁbéﬂt%%otf@atﬁm&h3@%ﬁﬁhﬁn 8Mdnlaflnonoclonal antibody or
hi.c effect oXi Ns..on cultured cells are

glﬁf’%ﬂlg(n%ﬂl% regf ﬁy provydinga nug leicgpidgncoding a human
3ﬁoﬂo'b¥dha42ntlbbﬂ9 by anti;gendilﬁcﬁmgpcblﬁoﬁ ﬂ%ﬁﬂéd’fﬁhﬁt spéc:lﬁcally binds to an

AR BLC e R BloctE e el L o oo T

ant i bilotyetsnodher aspeet, p:he» maetytldnrfeatn'es rathybptloma oatransfectoma

gf@?ﬁ%ﬂ% 2 iRl PARH LR d %aa?ﬁlgéﬂ ﬁﬁh%g;)%rtfo%lézg CCDRs or,variable

assocl ate sea

rfégipaﬁmalm@baﬁeprqdeq@ew ¢lgne;¥ag, 1BAdn ovdki2, n
resi Stlﬁ%ﬁarﬁ)‘f@ér\é‘sﬁ&t 'tfﬂe ﬁb&ﬁ{on%&ﬁe@ LIRBHEAOR b trént G Ra

ncern iLn his antibiotic for treatnent, as

0 U
1%1°1P§1ng ﬁéluslmaoécf F@@@}nz@nflgeablﬁéwg POFEOTS fe-8¢ GRS, @F Y#iable
nglens)mfﬁ:}imn@aﬂy provutddettdlogs 124152, 28R, oM GIMbi ol .

whi o 1 ogfRRn B iendr fabrey Lo, 'f%ar% hEABYBdomd that
rﬁxprasmsgaralnsh@iyt thait sppeifisaltyeliihgs toampabxioof @i diffzde byt h
tiH&nU?ﬂlﬁ? g %ﬂh{geﬁﬁ:‘:ﬂoﬁrﬂtﬁnanaaﬁlﬁnﬁl Iﬁgin%%sg?oﬁl%rthﬁgﬁm&e% 'a human
trea a conbi nati on of varlic cinan
dwavhelednieesgerpuld iimamlight shain tiapgene cwitl Mepmppsition that

thlﬁlies tH&\Mbdtoxid,/Wherfh' tﬁ@ﬁi@rs 1ﬂa%%4ate@r1§<ﬂ5ﬁ‘ﬁ§ %ﬂenoéﬁ%ﬁom the

272 518,.1 Vac¢i nes have been devel g
e ey Eomire s e iRt Puglom that
Iﬁﬁﬁkﬁicﬁs af antitodf sieat (sﬁ’éﬁiﬂi&ﬂye)ﬁnc@to tHerdx@@dxin.| mmun.

nt ] boH AL R vl i hedlE o fers el

daldsgas@smﬁen exedmpleithe antiodiwy areijllmbt todre less ifrmawtioggnic in humans

M nrﬁlmlalgﬁﬁarﬁ.ntﬂodleh nfrﬁg h‘{ere!p&'@fhﬁuﬁ Z%}é éﬁ%gmz(éﬁ%gwr 35 SOOI aS

thomtibog reashesdien of Byiation gad é@@ntb/sneﬁﬁa esdemdisenst-aeusing
tthih(shl Aendaf aftibsliés 10641128 td MPrHSADEtIgH hﬁﬁ%h@ﬁofer@ﬁ&ently than
activities in vivo and in vitro (Corthier et ,

Infect. Inmmun., 59(3):1 192-5,191991). There are sone

reports that hurran pol ycl onal anti bodi es contai ni ng

toxin neutralizing anti bodies can prevent C. difficile

rel apse (Sal cedo et al, Gut, 41(3):366-70, 1997).

Anti body response against toxin A has been correl ated

wi th di sease outcone, indicating the
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efficacy of hunoral responses in controlling
infection. Individuals with robust toxin A ELISA

w0 e®pories had | ess severe di sease conpared t oPCT/US2005/003725

individuals with low toxin A antibody |evels (Kyne et

al, Lancet, 357(9251): 189-93, 2001). The i ndividua

role of toxin A and toxin B in disease pathogenesis,
aben-hpean #tbodiesafurthergiors thawredtodntds spasifyy B €& difinile, and is

f 5lRefy toMHidrirptidrMal i i bhidti

B A e

ant i bo@&eF g‘?ﬂﬁ'ﬁ%@l aplages ofdhe BVERERR WL bR appgecat from the
ofollooies deaaipdeRbdriigion, iRDEibheRahinddr anti-toxin A

response for protection. This observation is in

contrast with reports of disease-causing C. difficile

organi sms that expr 8sief Dasoriptioniof thk Dravgngs ng t hat

toxin B. 0 { ok ' ' S se .
toxi 1 WeBb 1R LbIOH e e ShEIR el BEN e UIFRR VL. chains
henepded by stquences|frong eadhreflenst Lopiescase letters represent amino acids
1830d Rhad 1RPrids. EORY h&ﬁ{ﬂ@ﬁﬁéd%l%ﬂéesﬂﬂ]\éﬁﬁéﬂ %r%ggés% unique light
|§¥$ lon'1s bﬁsed, |Qﬁgart, on the di scovery that

aRThY L6498 SRYSRPE 8908 SERPdgHIRR Ecidseqiepes.ci | e

t oXi n Pigupe 24 38jpedsehationdOthe Gild1&id ki fEdleit 28I sequences of the

r e of C difficil.es i..di sease i,n viVvo. )
NSIRRRE eRbrefss By 15 oV EREB 2ot st Sisespasans lited above
athd amand aciBandmqgieie weidisequennes yThe COIRS fieaiverdinegddnt ed

o seaspiph g ied ket ad P ing 30 B gl bl o
t YHrfdig@rrerassaddyesipnedidf ngha VriaamentnDrisgmehtard-gpgment genes are

Slafsteaove theegifo abid RAKERIcCRM R{HEARL.1 TR EPRsMre overlined.
cytoto 10|t¥?Ln vitro, and ﬁ@gtrallze toxi n

ent er of %1434 §° 3 IFPLAseation, ] the amano 3oihand Riiclejnpsid sequences of the
t ¥kichaiA eapieéset] byeidre 1B 10aTHenhidsitenanell Picinest obic@like listed

' in vivg. Ln gne aspect, the.in tion Teatures
ALEFERE ol oo BuP PR bt cmn B Py
bi ndi nbjigpor 3B trmreptrsewtation dthe spémi diidadd yudbiadeitlaequences of the-

t QX | di-ff Gl NALEflCi |
YRt e UL ooy s
B¢ listeh sbavrehe amingrsid andmicisjc gif dequenes. dhE GRS are overlined.
o, 1 Pt e SR o AR o
O B heR o e T e e L e
abd ditereingeatiih hermit)i H;hé I\/Eﬁgﬁfegﬁﬁtdl J?%g‘giéthﬂ Qf%rﬁtg are IEted agoove the
: cifica 0 both toxin A an

SARIEE L AP B R
ant i gelighiavtl® s yspresematson dfghe ahinveasid ald meldioadid séquences of the

Ao aaltith PO o] : c .
i s 8 0 Sl LG e BT A e
|1aRova e sine Ate andrishielsic acescatrnceso diesCIORs arp dvgelined.
P B0 el 00 O 8, o

.OW i 8ficCS: . ni
rPd‘EfL“é%’ 0?%5’57&’5}"0‘%&&“0? é‘a]r?r%‘gg 154501 tA%H Aydi ni st rat i on
of a FigdidsfoidcBlaee 4 sotioff gi'aphﬁﬂe%ﬁ_mgn’ésdlﬁ&if iNWigtothedBalization
mi ni_st er

f . r.ol use not.. d the., ..
R i he Br Sl APRHIRS o s Pl Actonio el aimeioe oF i3 64
alsbicts resultsfot assaptsiperfasmet with dMRB0 celiss FIGr 6B depicts results for

&%&%g&%ﬁ{@qﬁﬁ _(gglcieﬂgs (PMC) in a subject; protect
“from ' 5 )

r.inhibit diarrhea in a subject; and/or inhibit
r el apdEgwre 10s agchematiq ispregrmiation ccijitb@mm APppbypeptide, indicating
arighnleatli tBs vadre aRdIL SRITOPERHpB thapplisl ARGed her eof can
specifically bind to an epitope within the N-term na

hal f of toxin A e.g., an epi.tjgpe between am no acids

1- 1256 of toxin A. In other enbodi nents, the

anti bodi es or antigen binding portions
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t hereof specifically bind to an epitope within the
C-termnal receptor binding domain of toxin A e.g.

wa@eooep4epe bet ween am no aci ds 1852-2710 of tm(rlnsmpsmosns

or an epitope bet ween ami no aci ds 659-1852, e.g., an
epitope within am no acid residues 900-1852, 900-1200,

or 920-1033 of toxin A la other enbodinents, the

ant i bofligase 84-Baatisgiemdsiceipregenpations ofiexithAfimgients analyzed for

an epitope within amno acids 1-600,
@%8{3%%1%@#1'1% %éﬂ%gm of toxin A. O her particul ar
ant i bobligaze Bis wtabledisting thedesuits b in vive gsselieioxdstermingmouse

%ﬂ@&bﬁé&ﬁbﬂnﬂeﬁh%aﬂ Z%rwlﬁpt&gpgbwahhuaxlﬁm ROn6@bshl antibodies.
resi dues 1- 0-400, 400

500 eoﬁtgue@bo lf@cgranib@epg@@g tbws&% meyssgleablep i accumulation
1 29 %@8%&15&8 @fg’migﬂgpan{%tﬁagﬁg %%medy ﬁ&ﬂ&%%gtﬁlﬁ} in vzvo

- ; 0 -, .
2300, Bt }zL’SAf{D)’é 2 SSheHatss ﬁ%gﬁ’ﬁﬁ 8p g afign of various
tagxnts té\hamstemsny alhlanmtevaélapspmddebn or range thereof. In

t
gg; X ?Ioig §?’?“Eer eic')é‘aan%r ol &{b‘? gﬁtth? g&hgss?ﬂ'he %Ektakg i&h@?ﬁl‘%ﬂﬁge of
Knesters elgglvumnﬂ%wmnmaknm fellowed by G @iffrailechaliange.
enbodi pRRle 13 4% & Q}ISH @ﬁﬂ&lnﬁsﬂﬁtdf G8Mstt fla‘izhﬂ%@ a@éag hsOfie percentage
h f f b
i L S o et s
| esBigupea3 i%bﬂgihpﬂﬂ)epictﬂr% 1@stils odtasdags i Whieh imbiastnedfalization of

Xtmuinﬁ% avMob(Pﬂg%%aﬁs Sli‘??garii ﬁjﬁ pﬁ%slgﬂc%g%dr%g? cgfo% pglyclonal antisera
sfpemighbats aimunired datht toxoidyB.n“@33( trhfess tkidampldsén whidhenera from goat

A gt S et By | o

or | esEiguneid @mhersatxc diggrem o the Hmgling éﬁ%dl?@'ﬁlkﬁéﬁatlon of various
qgaﬁgltaﬁ%&erstlﬁ@ Iﬁﬁiste?%ihﬁé% n¥de@nt i gen bi ndi ng
portions thereof Iud arlale heav gglnr
i ncl udfggresd S PR ASTACtiE S FRsBIts of hAURRLdr 18 e 355 @@ as the
%@Ycen@ig%of ﬁ&ﬁistefk%%'vmﬁlgmhh&aﬁéytﬁm trestadent ﬂ)flhtwr?d Ibly&bla@j“ cile

egl on m,n Se uence 0] e
it HiniS P B R B REERD R a1 Yicomyein
N@dZntisern iDHPg¢aBEES 1,0r Nan@mycim 308 tuad atsetaddmgnatgi331.
the agﬂggﬁ 16% agér ﬂp&%;ﬁ&fh(;ﬁg@ flshfs PORAh A8 et E?er e%@:i s as the

inclu varl a In region conpri
apArerstageiof hedthyeandmalg pitpreglindapysin tetypens (fox;lovgfsb)ay 68%?” icile

SShMlete. MRt BT FEAD ahﬁséiramm g&&t @38i.ght chain
regi on_am nzéam d ﬁguence t| bod r oduced b

cl one Bisgr¢ 5EB5 3 2 QBICtmgltE? Fesfl 15 Pseo‘iss@ﬁz‘ls
(ﬁ@nk&e@h%stefﬂu@ﬁﬁk@lcﬂméﬂhﬁﬂn ﬂ’éﬁlh&,nt fdilwed thyl® dﬂyﬁezle

or, anti nd| n o]y er

g P ey o AR R B R 2R BB Bifdamycin

ste@ﬂmannte }&tmsit@amrm%tec%% vam%n}%%va@@%ym%d P8, or received
gd tJeptical to a variable heavy chain region am no

acli d sequence of the antibody produced by cl one 3D8

(SEQ | Biguer 1§ is 3 mpph depetog the reouly of kymsiprrelapsayssays as the
'\Rré’»amag%rtﬁfhealwmb@ alteBlind ﬁhtféaﬁhélﬂ oI eihyQ. @fficile

no aci uence at | ea % O% 5% 98O .
oepaflonte. ToHEsTagHT BAPURGRL A Sage RRr Gyl igamyein
a@taﬁimﬁﬁtquence of clone 3D8 (SEQ I D NO 4) IBI 1 (SEQ

e nbodl ?{gﬁ(g 19 H,'aescil % é%aNgnggr)f t{l}% me(ﬁ% gf@(gmmstratlon of various

pagenisdn hamisersiofa G péffictle dmedtyhtiiamge mpdah ‘egilt tqfers tdantisera from
8 it} QRERARS lgﬁ et i body produced

%@a&% %12 %%‘{h g&fﬁ% or 3H2 an /olrl cofrgpl{lete for binding

to toxin Awth an antibody preguced by clone 308, IBl

1, or 3H2. A variable heavy chain region of the

anti bodi es or antigen binding portions thereof can
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i nclude one or nore conplenmentarity determ ning

regions (CDRs) that are at |east 80% 85% 90% 95%
wor8dM2Dr nore identical to a CDR of the antP@DUy2005/003725

produced by clone 3D8 (SEQ ID NGs:7-9), IBII(SEQID

NGs: 10 | h '

Tabl e riz\a} gsr %%p ﬁ %19 L?g @%anlﬁ? é glzl%‘%&o %gg\z’i@sa&s as the
apercensesecf homstens suyeiving <ht:h0h§' gifidilechellanger eof can -

i ncl Ud?’ £ 29lis ﬁﬁf gh%’uﬁé‘ r@sruﬁs @fd r@@%ﬁal%g% 28378 as the

90% en I cal
vﬁ?&%%’é 9 &thﬁ Beﬁamlwé‘tjr éne%nhﬂll?@gaﬂﬂhtﬁdiﬁﬁﬂ@d uced
by cl o382 QSSE@ ddeM@Bon d6thd afino :ioE’lﬂ sequeRied i & ile toxin A.

NN S Nl S WERDE SN

ant i geﬁzgum @¢ ia praph idepistihdithieeesults aﬁpmﬁmlleﬂi@ #kays as the

PaCafal SRRl LR B0 GO el ot e

i dent i Figure 85 mpbﬂeplh@n&melrmﬁy Obpma,‘iax}edlaﬂyngel aseays as the
% rr?%@ df @aﬁi@&rg stﬁ'%w (fEﬂlreH éﬁ@grc@e ng@-12), or 3H2

, a varl a chaln reglon
of t heF e %aﬁ %graeh smﬁﬂg%ihe eSS H@P%@?W allengecassnys as the

cd:rﬂzﬁéeuﬂ’@laﬁﬁ%rﬂﬁurﬁ@ﬁ% detdos Ct dghcile bﬁali’éngé east 80%

850/ fy 9 99% . qr .npre
var, anf Bure i SRabh et restit eSS i BiFiar sinayalization of
Dbipxol Aaed BRE BSEQ rhéashfed in fie-rrehce éfBhodod|GBRDantbodEs to toxin B
1 S 22- 24 A vari abl e heav

ﬁrgo]a} POlgl lgrniﬁ?sf& E%SP{ kloo ies o?r anti gen bi ndi ng d
por t i offigure\88 tsof reprasentadoniaicthe Améne acibRend mleia peidsequences of the

| Vﬂséhaﬁpeﬁpre%ge@ bPO%he 9244 527 TRV bse ShedPDEscLRRAL élﬁleh{-se ent genes
a variahl e hg chaln region of fhe antibody

A EAdOBYE B GTENGREd pakeyl g R SRecs (ot pr overlined.

NOs: 1Bighrd29 isd re@i’é’éeﬁt@tﬁiﬂ o &NaBinbciband hit1€i®BEd sequences of the

eﬁ? ngla. eégreﬁe%%ac{l%@% i‘l L%&g :]tgh c@ﬁgﬂ&,&%}i g’?‘ﬁ EF%%?CHQ genes are listed

i ahpiva dtmeD acldGDBRnutleat ackd mqaendeeafhe BDRs BEbyerBld.
95% 9 r&50 10 I%RR@?&%%%@%‘ nt%x@ %1% (P el ?{)d yge*}n?me sequence of

l'ight chain regio tced
3the ViEeimin exmiessed by thine 1244152, TBe segma@s D-gegnpeny andf-segment

3§&e§ %@s{e@ a'N@e @f% affiho adil séﬂéﬁc&”ﬁ@l‘é'dﬁl% &re oVerlined.

vari abl e ht chai n region t he anti bodi es or

antig ’gm Ko 158FeseRaion ofd %emmwm%@srekﬁﬁ@ SHmiEe sequences

GiRBe Nmaihaﬁlr@;pﬁdssécﬁlﬁs&loﬁ@%4 8524 Tl%)%segﬁ%t;ctaﬁﬂ r{ meigenes are
chai n

I n al. to bl e

SRS i ninh e st M RSB st iisg” (5E0 1

I\IOS 16Fg8ye 37 Bla SheBEGY toprds@satien lthe tcomn BHiid1ypfshtd, ihdicating
eglon of the

ant 5?2@%” vg«?ﬂ%%#t@ lly\é%]hg%hg?ﬁr%ﬁ%%j @1 %{ﬁ‘g‘e ‘her eof

includes three CDRs that are at |east 80% 85% 90%

95% Orik89&ferefte SRAGOLS HEME 'Vﬁl%ustdi’a\@m%ﬂéat@hk’@élblﬁ@ﬁt@

heavy chain regi on of the antibody produced by clone

308 (SEQ ID NOs:7-9), IBII(SEQ ID NOGs: 10-12), or 3H2

(SEQ I D NGs: 13- 15)Deﬂifl@d%§dr@iﬁoﬂ df e tmehabm regi on

can inglu a e..at 0%

90% 9532Il %FT{? Vléiwﬁ “P%%%?‘?d&‘é% {"gleép?ﬁﬂ#?%‘mé‘n% claims, the
v@)ﬁlbwbiwidfmthns atmcquvemgntb)npmﬁnde& belamt i body produced

by clone 3D8 (SEQ ID NGs: 16-1 8), 1Bl 1 (SEQ ID NGs:
19-21), or 3H2 (SEQ I D NGs:22-24). In certain

enbodi nents, a variabl e heavy chain region of the

anti bodi es or antigen binding portions thereof

includes three CDRs that are identical to a CDR of a
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vari abl e heavy chain region of the antibody produced
by clone 3D8 (SEQ ID NGs:7-9), 1Bl 1 (SEQID

wOwsA0H12) , or 3H2 (SEQ I D NOs: 13-15), and a REr/USi0#003725

light chain region of the antibodies or antigen

bi ndi ng portions thereof includes three CDRs that are
identical to a CDR of a variable Iight chain region of
t Mefamtionsody produced by clone 3D8 (SEQ | D NGs: 16-18),

5, 1 GRERACGENSe S SBC
ciaine acichgegrense of ﬁé%aﬁﬁ@? oy %Kglé@tﬂ)&‘éﬁ %Siﬁoﬁrﬁ‘glded i GénBank®
p@xﬁddr Qbcekdiel ﬁﬁ&hbé’f&370$%|ﬂ%r§1@h G19889% fek alsb eplgur@ mz) “Toxm B”
I ion arl a e regi.on
HeRoR st Mt eRRaRL PE R st ad e fiuce ot

NO4) 1Bl 1 (SEQID NO2, SEQID NO5), or 3H2 (SEQ

1&%\@ §| FS Iaéﬁ%m ‘g'll) E]sdl?l'n ﬁ)l g%]gﬁﬁﬁtﬁré%%%ccession number

nsmm; version 63 147 (?(h(sw @IS@Flgum235+ t Prsiteidi irgused interghangeably
Bwitf pBRpBEitiR™ cells, and/or neutralize toxin B in

vivo. I n"sone enbodi ments, the antibodies or anti

b1 nci ngABAFET-6ndTR A EBPoS dE o ARoRy ThT AWETS BAHIN (.2, binds 10)

epﬂoteﬁ@ er bﬁheﬁcdﬁqﬁcﬁfeﬂ‘ﬂ Hudedrblyi Q7 zl& Ba@téhaB AR “ghti-toxin antibody”
1777 2366 0

ot pp ety R PRt vE A e padivenf Ryl e P doxin A or toxin
t Ber Aofanti¢exin ppeeinfantbédymby bihdtto aanpﬂxppd; ege awohformational or a

P o R L 4 R
1100- 120humepeotibadygos an 3pigbodygbat heg gariabdeend constant regions

1&&%&% nGRY é&xﬁﬁxe 1&&9&0&%@@1m IR R0 Thé hidfur 2R odies
or 2200-2366 of to @h@nyi I nterval g’ﬁftl on or

- 5T EORH BN HOREP g dnetRes eneed by usg; gegmline

ofmiathogebulidi sagisigePRrd | ramatibheingoduce ®girindoal biysiteipdcific
s,.t han .ahout 20 x 10 6 M

to gﬁoxi n.B vvi.tth al?PED of,. | ess.:
| FUIRESGESES 157 R E Rt Dhody, or anti gen
bi ndi ndnpatittbxin antibodyp by ardpen ibindreg portibn tisedfpcandrei adnfnistered

\é\%lgﬁ? &1§Q£H%é§ﬁ%l&ip?£ség gél-‘g {1&%6)}6)(%6{ ges %P&%?lp infected with
| esdiffidignoEying a5mpton Ofcﬁ Wiffirie-atsheipted disepsal[‘@PAD™; e.g.,
e ﬁf@{%ﬁéa{“%ﬂhﬁs aBJl‘tﬁnﬁBI di’ﬁ)cbf a ﬁédl%&it%ﬂoﬁhﬁﬂ I %jﬁ@z‘?é—hs@&nated

her eof, specifi.cal nds. to .t.oxi n a

| @égasp e, IBEEOISE trﬁa%nwtmaniﬂagtgcs@ Hﬁhava%e&peﬁsn%@dl% difficile-
18ssdtiatee ﬂ&eﬁd@&mdaabﬁslﬁ folSelgpst)filﬁb dibeds€)S ST Hehﬁﬂtrﬂéiﬁ! @hn Be to cure,
t han out

b sl b naned rpsirats BRUIAR: PR nithal Ay e

pmfd:thonsantl heer disefasé asbeietied av1ﬂlethe afb@iongte\syniptinms ofshe disease, or

t hat t | t 80%
25, %’d%}% BRp RN REBGEREN NS | dant el to a
vari abha mmyof;manﬁl ﬁowi Bibady pldecive do FerfudreADePr g he
aﬁhb@ﬁ&ﬁwﬂﬂ? Qﬂ@&ﬁre kﬁ}ho‘ﬁhp'nﬁ aii?aﬁiollﬁ?oi{the ﬁnblbc;d%hﬁ% Bfective, upon

aci d nce shown .in SEQ

| @éem PEIS idﬁseefﬁ%‘b‘a}sﬁé‘iﬁ?%to % %%)Jeah 1 H@%@gg G?DAA% in gaypiect. A
bihretipegtiqly teffotisve dnesu@o bf theahtib@lyeorwatibedyt Ragrh@himay vary

g?gc:ogdégg %8@8;0%8%2)& a@B}ﬁ%l%g%as gg,oo/ag%g%%a g’rgcfw ﬁt of tﬂe 1nd1v1dua1 and
i therabilgglof the aatibaedy @xnebbdseportiomtn elicitegdesivedrdsponsadn the
Sﬁf&l&kﬁ@&ﬁ %fthlaﬂ& 3exﬂ{&511§? OfYtRE AGR ﬂlo Ql’sofdng %Eg%fcé %@%gss or

(1 cid sequence shown in

2¢@tnmlentﬂl eff@t@f thﬁ agidhadyi o apibstyi nestiensis oukkcighad e es
Ofhefdpeli@@ly HeRsidisl PRER] TRS abilief 80in RAGDIY RCHBE at}ﬁéa&urable
a vari abl e heavy chain region including an anm no acid
sequence at | east 80% 85% 9095.95% 98% 99% or

nore identical to a variable heavy chain region am no
aci d sequence of the anti body produced by cl one

124-152 (i.e., the amno acid
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sequence shown in SEQ ID NO 54), 2Al 1, or IGO0 and a
vari able |light chain region including an amno acid

weemwaarae2 t hat is at | east 80% 85% 90% 95% POBY$2005/003725

99% or nore identical to a variable Iight chain am no

aci d sequence of the anti body produced by cl one

124-152 (i.e., the amno acid sequence shown in SEQ ID
Noprg@pter ogq be evabpat¢din@n animelanodsl syserh otidiesivesf effivacy in humans.

apbi HAHPRS I atAfly TR aBiRGAAnRBYdy 18P2otbliehRO From ]ﬁthal challenge
specifically bind to an epitope that overlaps wth an
ef?ﬂtg&ééfgf%&%%we t%f%ﬁ?‘b’d&)h“ﬁ%%iu gt gyimal gipdels predictive of
12#cad&Pare dédcribed BerelfAstlpardhe inteAARIiRtibe inddeN@sBEbddAn the

toxin B wth a nt,i bod oduced,. cl one, 124-152, ..
R A OS5 5 RUNE BB s can e
aenalipoel Bsexmiaingi the abibitynefi the) cqopdindris mddnaiws fsudamodulation in

B TR 1 S0 s o
ofuchasELP A pesidenquirehizationlassays. CDR of the anti body
pr oduceh Mot @ an AR1d:aR ahiiddy BNt tog%%vegﬁ a Idfr%{)rd@p,)or a"a

2A or |G TJable 3), A variable |I ] ]
r Pgﬁa‘%}%cailﬁ égséﬂww%' 8f thgrspiibedy i5ian dmeynibat s §Hsctive, upon
t fingleodr raaltiplaiddseddnimietration o kg sbfwet, aiitidgyor degagmg the

d 1 NI regi ons_ (CDRs re.at..least 80% %
gk Stdnd SRePBrbERR ofiCHiA DL iRbjouliEyesptom dhereor.
aHowevatyif pongen tiod ibtervalorferdi@dtdibge (6] Mci@sed dBes can be
"imiQistefed., 2A 1, or 1A O (Table 4). A variable heavy
chain region of the antibodies or antigen binding

por t i ohRS teHBs etgonizen linducad dinkihit, bipatentiate,” "elevate,” "increase,"

CaEBleasENéraht like, A eWHICRIdRHOE gﬁ%}ﬂﬂﬁi&%%n&ég%t\%eﬁ t?*t) states,
0

| east 8Q%. 85% 90%  95% _or r nore identical to
2TEE lﬁf%n%f-sb&w%ﬁt%u&é&%w ¥guifigant diHorepegbptween the
| roNEtes. 62, 64, or 66), 2Al 1, or 1A O and a variable

i ght iy realon.of..the .anti bodi e nt.i gen iy
bi ndi négg%er Heielh Rpglint PRAE bpopribiodn Bl firatoraghe iy
t ¢izan amtibodyt to: (A bind 06/ t@SM T 6084 AEWitloaaffiaity obatdeast 1 x 10’ M.

i d 63k i.ahl i i ' f

| LS55 oCHR.C) Atat G b B AR ROT raer
eidan yipatigityFoy a nogmpeaific gptigem O, A vari abl e heavy chain

r egi onAffadtidgnisi HReicdSineudaiptd ey ' in vari

t her eof %ag N nc?%usdﬁﬁtgf%gg (%Dgggt dttgagt@t (gire:e&g?g_ i lgéaaggl(%ggl/éalﬁ vanablg
g58ions (hbreyigrd Berewas, VIIL). apd at least ops erivq Bely (Bbrhag variable
vizgioab|abbhevdatyd hérainmsNagl)o Mhef VHOend MILG aehiomrdad be €t ther

g0 435608 b b, el o minos

cliegions't @gDRY).dfterdpersad wiithodgiess bat @nniaye notrenatidnigrmed

PO ARD RS LA bk 68 (FHR RaLy) SSRGS becn
Proeipsly gefingd; é?ﬁa Rebas E-f}»e@ﬁ BnSegtienage obRrateieegf Bumunological
Ptk 6 R YE diti ) €7. 9 Aeplrtdnt SHRAIR NI ukh StVice®NIH Publication

b5t 4821 195% pshi 6 shelor RS it 1 Do aP ST 5,1987, which are

aintérgenatedieedin by pefetanos)s Préferabbf, eadhCVHAERMAONEC @F cofidied of three

a 0% . 85% .90% 95% qr 99%.
GRS bR ER BB oI hmini fo Aty St inthe
riegpwmgofrderh &'Rin GDRYYWR; 6DR% GRBYy COR3nERE24- 152 ( SEQ
| D NOSThBPHC/EVIOE chZihiof %‘g an%ibo&{)c%ﬁlugheﬂﬂglu e I‘T‘Bfﬁ'@t &f a heavy
o heavy chain region of the antibodies or antigen
b‘?rﬂk&?‘hﬁl%wf}séﬂ% Tegiay dafonp gerbadisent theanttbpry it tetramerof two
deal e afiuBEondh0ehaR %nd HW084ight in¥9%o gIbuliR cRaihél Stk &R khe heavy
to a CDR of a variable heavy chain region of the
anti body produced by clone 1247152 (SEQ I D NGs: 62,
64, or 66), 2Al 1, or 1A QO The variable light chain
region can include three CDRs that are at | east 80%
85% 90% 95% or 99% or nore identical to a CDR of a
vari abl e
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5 light chain region of the antibody produced by clone
124-152 (SEQ ID NGs: 68, 70, or 72), 2All, sr IGlO. In

wa@riokhiz@eher enbodi nents, the variabl e heavy cP@i/ns2005/003725

region of the antibodies or antigen binding portions
t hereof includes three CDRs that are identical to a
CDR of a variable heavy chain region of the anti body
Rho tigheichrimnoplabodin tR4ind 52 iHSEQoBcNGDy, 826 disubile bonds. The

g%&%e 2l dunsBlhe Jeglog maﬂgesathye%fdoﬁghfs trghEpehal me%g@nght

or an ortlons
icheincdagantiregion GoReprisad ofpre deiadin, h{ The V&l@mﬁ‘@fonaof the heavy

\éﬁﬁ '1 B &al ﬂs%htaﬁﬁaa' Hindif 'd@fhaﬁf thﬁtrlﬁte@a[&d WiEY¥n aﬁ@g&c q(he constant

one

- 7
Sheipms o the a@lbodﬁssml%lﬁ léleqila@ﬁhe tinding o ré‘&i Shivgiito Bost ssues or
\gﬁétb@ bin@luﬁﬁ@kbén@?@bdﬂsrcﬁ’ @lll@iﬁmﬁﬁnd ?@teﬁ:?@el dadfectr celid) Iag& the first
i ndi n ere ntical tq ,
cogirendi T rEetRaRg waianry sty TR ABRL gpetudes
tlhtactanttmhmglobphmjmﬁ:tgﬁeﬂgAc lIgﬁ,eIg]E?_BgD_L EQM( (&E®ell |as Kigypes thereof),

Zl}erelﬁ ‘thegh%hg @ﬂamg ons utnhgrog% n %@Eto? B&g E?pé)% or Jambda.

ant i boéllinmsmogla uln dbi@@%waarlpreteme@qrtsrsﬂas REPRE Orangre, pOéWeptldes
SR o608 IR P TR gtk
oot S b KSp Pk B 0E8P A BB i
qGT,usGh, 61§G3DI§G4§edéitapE;ﬁﬁlﬂﬂ,C@ﬂtm@ adilsyana capigat gdnkes as well as the

Carrl Iln vari "
g
knhanhls'hglbpmﬂﬁ BhentiRdracfnanadfasecnsoded b vhuskinrogion gene at the

F’I\ﬁ{%// Pe%ﬁﬂug Zébog.l‘?% a6 Zglté(?:%l ?gﬁ&%ﬁﬁéﬁrﬁ@&h &ﬁ%ﬂﬁf%@mn gene at

pe t'han t or_ant |

tthn feyTiNgsn §u$1 -lengthdepunoglebylin "hegsy ReHDY s(f) 50 KD and
L1y dnfRHS Qélﬂgnaxfe%ﬁhﬂirﬁseﬂé@f{&i)ﬁy b ivRAEHb1é P ordiene (alloa) | 86amino
i so| at ed noc|onal .ant] bod or antigen b|nd|n

BRI B B OB RS PN LS TP S e b

q%n&adniﬁ afb‘ou@B?o(Eamﬂ;Bdtc{dS) Thp Oérm:‘hmm@inog]mbubﬁdmchxﬂes an

A e b8 POCDR B L h R 3 SRAELTSBERL! ¥he framework of

ettt udxmnoglpbulhaecamhmmmnbmhmwd annorbb@mamre gam mgene framework

APPSRk aR PR ARG OF b iy R Rtk e @ comsensus

ant | ody of
asethenea- bi ndi ng portlon t hereof specifically binds to

C. difAl ﬁééd%efféi’ff | "'iko%fpeh refeRiQo Wbﬂ@ﬁélasst(@% pWBst IgGy) that is |

nmonocl.onal ant or ant.i bi ndi ng portlon t hereo

speesiqd Rygngayy Bi“i"rﬁ§°]9%art§re%?‘?g?rbqs1 e toxin B, and the
pol ycl ’Dlﬁ@ﬂenﬁﬂﬁntiged}ﬁnﬁﬁngpktrhgﬂ'hofmmmbgdjoCnrtSImpiyt' heibedf portion,"

f t di f1]
S8 BhhiREL, bublel o Bl Al S LEhBofly il pocicaty binds o
hetoaimof (. rdzﬁivrde teg., m;reAb e.g. reemplegaistin oidheerte r ggore

b?lsajg % o Haﬂ?ﬁq_ﬁ)lt ‘ﬁﬂ? en@fil bm.l?l? sﬂ%’mfﬁml gﬁﬂs to a toxm

ons t hereo at specificall ¥ "
eEmI@pdﬁstﬁﬁm@l%ﬁPﬁiO@F emoamnaﬁ$eé|W1élm(l the tgrm ?Iéigleajbmdmg portion” of

WaeLRibBdd H{%hﬁfét(i hoehibegagnt e%} d MehdidRna thgawt cohditig of the VLC,
V@ﬁ@ @L e(%ﬁggmtngﬂl% dl Briﬁ%ﬁf toafb %leﬁi[%dg\éﬁreﬂt {;16 ising two

ene ncl U
vmb Blbeertellaa Hyhaadlsmlﬁdé bﬁdgH aidhiehingé raior €ifi) wdd Fagorent

\ﬁ@nE]:T?l 61\1% e\éﬁg d @%hl_c?org&ggkéﬁ gﬁg;%a%wglg Q%isf‘sttlhg 9 ﬁ{e VLC and
bVH dxgnquns of asingle hem @b fn eatbddyc (V) dalAdt fiegmdng éW@rdaet al Nature
f g&fsw% H@g@i glglc#boﬁﬁ% ReL VA /etaid Bed (Y& sbRRRd

ures 1’so uman nonocl onal antlbodles
-18 -
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or antigen binding portions thereof that specifically
bind to an exotoxin of Costridiumdifficile (C

walpdobiizidske) , wherein the anti bodi es: (a) incl uPET/ES2005/003725

heavy chain variable region that is the product of or
derived froma human VH 5-51 gene; and/or (b) include

a light chain variable region that is the product of
cvontfderhensarityrdstarainingragiork CAOR) lying suffieicrirfranbodirs $o epecifically

af?{:ll gf’e%' e%it %ﬁfg@ﬂ gﬂﬂﬁﬁ ]%ﬂ'g ILQP;E €£ﬁabﬁé RGidmad fflged %mdmg portion of

escr erein not t her aspec
thbehtishainvagable segion ard asitisee bidengprspen aeah ¢4¥3/tchain variable

' @gioﬁd@g atheaMol ddRhity cﬁdhé‘Ev m ﬁ’thQfC ﬁfd VHU batiye Jomed using

gcg]l:{l?lglgnt%etﬂéc?se Lg gggntﬁgtﬁgghnker fhat eﬁablesgh(am t%E%n)(a%e psa single
mtehﬁcfhaﬁsﬁﬁchlch tieVLC\end (VIO ré @aﬁsp@stolfenh atomdvalent molecules

SRR G D AR BN Ry Y o BR: PR SR s ¥B-426; and

Mustdn etorl. (18B¥) 1(’7aJICsNalil e‘f@dr&d U84 BEYSEI7H-5883). 1Sn¢h $H2le chain

fr
%f?tba%gz aﬁrﬁ?ﬁ oy fphened FiR I P SRS binde pRURA P
pAniibpdyy Plase iapikodyiorients e abtainsd aping canysptignal deghgiqugs known to
eprBsoNith sifl i theirt, fah € tleSorticiistai@bdréghetl H6r Wty th the same manner as
i nhi. bi t dcgor protect fromC difficile-nediated
ofits et anﬁq ffe enmbodi nent, the antibodies or antigen
bi ndi n@hmﬁhl"ﬂm&oiﬂeeifﬁmtfmdy"rmﬁrﬂiblaarantlhocgy thathdisgays a single
0t i e I
Zthl%lclhgg gi)eéﬁéﬁ Qlte{fﬁl%&r gor qg)aﬁg:uPa(?r t%r'g%% 8p %Eft%%f Tﬂ?t:érm includes a

es o
i 'mednodonel ansibofly a@njh’woglegclranbbddmempwuqn, thh@s used herein

?é?% alpi'e% du%ﬁ%%hmdteaﬁ gbﬁfong RS WitiPR Sinb R Thot e ung

I'at ed human nonocCl onal anti body or “anti gen
b‘Fqli‘éHQS Hi%orti on thereof that specifically binds to C

di ffi cThetehXiddoMbirmne: a\ﬁlﬁbo@n ab ﬁéﬂdﬂie@éin hidfdito antibodies that are
nonocl gnal ant.i bod or aqrj %E ﬂ%é ortion thereg di
 PEEPATE) FAPFS L) FIgabiaftids Y E5PRTOUS TG AUGR o~ atibodics
aepir¢seed wsiipes tecotrbimantegméssion vieetat traesfedtedingd @tost cell antibodies

| > i ; ..
SRS ML M USRS Bt som
rmnmal @entad wahse) dlasmarﬁgqur humangmmunoglob@]an genes or antlbodles
e%lg/pars o bRis&edl BRatel C&%cﬁat@@ byl ai$ GHl%Pﬁl%aﬁsstthtm{fﬁag sghcmg of
9

85% 90% 959 9% “or” nore identical
ygsinggunogobuliy, gessseqysnceé fo ather PR feayenes- oﬁu%h Lggombinant
fﬁﬁibgﬂi%§ nﬁﬂlﬂfem&t[kege@DtRfTaﬁéH} bl;lgi*é/dﬂﬁ: ﬁzo/tﬂt#g |5g?/ﬂléirata@ (dlg., by phage
i de at | eas
oBs g bafiesaPa eyt pealy o ee g s R 2 e 98 o human

5germlinG jmmugoglobiar siqneridee nucl ei ¢ aci d sequence is at

It east QZ? ggﬁﬁe@g%@e&ﬂ é‘hbsg%{t’alolg ?Sfenu%"daf ﬁutu

hisders e fisst aming. ac1cb glcmmlqogﬂe geduence t@a’gcontagls Q;eﬂfﬁment number of
Cﬁi'e+t§oal bﬁsAEdmlaﬁ (BN Y& SmAlsi GdSasdidg, &n@é}bé’d)ﬁﬁhb%ld
east 80%. ~85% 90% _95% 99% or . nor
i shbstliutigns) ta@ng;E@?lﬁ Essigtyss onnucjeotigles fp a spcopd algmoea%fl or nucleotide
0eMdR shflethatitledirst andisecond AUERES Ecill r ﬂﬁclé@iﬁ&tseqlﬁ%:es have similar

CEuh o0 e e o OS5 RIS w3ty o

[ atvleerst B@)% dfelad afifiarty of thediretchnbibedyei ¢ aci ds i ncl udi ng a

0% potieBUBEH EEyPnBiRsP 8RO oh Boplefedors AR fotlows.

NEbke sgmens armlgngd f@@ptlml CERRATISP® Puipesssdis. , tgps can be
NiloBh&eddh ofle SEHMBREE first a8l alsBHd aftile 288G nﬁé’_ldﬁ: a@ﬂ%equence for
95% 99% or nore identical to SEQ ID NGs: 55, 57,

or 61. The invention also featyges expressi on vectors

i ncluding a nucleic acid encoding a pol ypeptide at

| east 75% 80% 85% 90% 95% 99% or nore identical

to SEQ I D NOs: 54, 56, 58, or 60, for exanple, wherein

the nucleic acid sequence is at

»-4D

Litdhg ﬁbmolo gous')
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| east 75% 80% 85% 90% 95% 99% or nore identical
to SEQ ID NGs: 55, 57, 59, or 61. The invention al so

w@eweilelag2 host cells, e.g., bacterial cells, erpQr/psSHns/003725

coli cells, that include a nucleic acid encoding a

pol ypeptide that is at |least 75% 80% 85% 90% 95%

99% or nore identical to SEQ I DNOs: 54, 56, 58, or
G%tlm@ral@;@@ﬁ%‘l aad ngneaamalogdvs seqrshedscan b dissegpodadclor emparison

urp6&s). TiRfon@8°6f a86flen?® %qu%éc@ al%%e/& f&rcoﬁi%ﬁﬁsonrpur}()oses is at

gﬁa% Ogﬁﬂf e %F&ggé Dg%m 5?%@(%86@@%6@ Te @mm%caé fesiduiep gr
mamstedtidas amh'ﬂeSporﬁhrg amiab Iaﬁﬁqﬁ)sﬁh@% bEfuddOHdY posiibhs are then

R o 0nE e Baih o Dol oy ufoR b S o acid
hrassiie opnedéasidglas simt ¢dymsyomnslingypdsitpenn bhewtcon] gouth@Nthen the

tcfhgget%?]re(sﬂ %%%Hﬁﬁ%??étftbgﬁ é!log (&C{fse& ﬁ 1)%& S50 %éfdrbr%ﬁlclelc acid
arifdesByyis sAviy ﬁltentg'@ranﬁnﬁ asifd §r pueleicaaid h@’f@‘dﬁgid'és The pexgent identity

hBét@eéh thERRo |§é uchiddd ik B%ﬂ!ﬁiﬁn 0P e iinite? Bﬁldfeﬂt'icall' 28s1t15‘ns shared by
p{ eventing or.ireatin cz7e-nmedi at ed di seas

hE SEQHFnPGr Ficaur tihesaglar oh &#psaatd Hgdgnash of each gap, which
andedgebe lmtmdluﬂ@i foopiimal dliperref of thatws @@ﬁlleﬁée@ ally

bi nd f C _diff | I

the hull EOERBISE o8 peotispsth st SeteSuine oyt Rl i ymoiogy between
poYa $6Qhert0h%c%1dje angewiplisted|usingti mathemetical algpﬁfhm;l The percent

t Rth&lody bétWe%‘ﬁ;v@ Hha m%eg}léﬂ?:? %Odek'&u%r@rgbgﬂ ﬁ'[éto th %X&ll%fnan and

antlgen |n|n(% portlont
CVugssly VoMpk Bigfx #$i44-463, 19701 algerithmyulich has ennnmm@wd into the

f GAP{:’rS@raiﬁl ih$hd G@G‘éﬁﬁ%@hre éﬁkagé‘ s |a5!§1%§’su?d15@§bonng matrix with a

nonoc bod c fic bi n C.
Ceorfifor Fiean cishl SeasiBa 4 il frgap pemalty of 5.
monocl Asl aseddrtdihotly tdrhﬂthybﬁ&@bs‘ mf loyw ki:hﬁg&cyom&hum strmgency,

Ll t
chih inefnc O Ve g bR bR Benep iy 61
alayrbridizetion pndywaghing eGglslﬂap@dbr perforanh@hpletidization reactions can be
oo s BRI NN LR g 0
which ig @Comofaft%h‘l’fél}l byrreferengao drate@iisfaad moyequegus methods are

i d’d%bﬂﬂbdd i thdl kéfé]!eﬁbé EndléigRASM beeused sﬁemﬁc hybndlzatlon conditions -
olitl ant i IOtli?Q oc:lae

chirehs SelSics of i1 fobts: ooy Smagusdybidipaiero danditions: 6X sodium
cdilomdeéSOGMmam(SS(?a mt ftwat 48°C, f@lﬂ@galeo}on‘woﬁ‘washes in 0.2X SSC,
d(!) fl‘f/I %é gtor a?g(?% &lléeg %ﬂ%@f t%g %5 tvl}/]e}bsg ogaeangct;ra%eﬁ to 55°C for
i lﬁWr Sélvmgx cqndlmqnsb Zhusaslina stripgemny lwndmamewsiltyonst 6X SSC at
tzﬁ»%uﬁ&‘@lce %llov@a m R Abe Was tih 9% 8§09, 1 n‘% %H 6UC; 3) high

t her eof can istered one or in co

vitEREeRAY hped 1%%@91&9@@#%8 eﬁé%$§c abahout 437G é@l@wdhm@w or more

NP6 ﬁfmjzX@sU 00dy SOS A6 PCamd) %'f 19%’&1%,&{& y hybridization
ne,.exa r_an

B TR:b  B  SPBbi, E T —

datfOfA3C BB E, 1%ADS 4 6580d t he second hunman nonocl onal

. ntelc el %S {acRRloudaA, B RGPt ke FRRERE porsions terea
erqn@m@gcb@m@ a@dg‘emal p@nsarvaam phiat-¢ssental gmino acid
V@Bﬁ%ﬁﬂ&isnwﬁfch'ﬁ%tl{o@ ﬂh&j@'@zﬁi ?tant-meeﬁ%@@&{‘ﬂe PIRREpER uhGions.

| ycl ona
C R ket otou A pAion e SBbSpion o ie talerbalh res il ant adversely affect

ate@irapnﬁyslocgtcaapﬁopeﬁi@s byuBKl hTBinBRE A @iy, e B@Hetbﬁmned as described in
adm ni stered which includes a variable light chain

region and a variable heavy chgyn region identical to
the variable |light chain region and vari abl e heavy
chain region of the antibody produced by cl one 3D8
(i.e., including a variable light chain region
sequence




identical to SEQ 1D NO 4 and a vari abl e heavy chain

regi on sequence identical to SEQID NGO 1. hi another
wepwedeyent, this anti body or antigen bindi ng POr/USIN5/003725

thereof is adm nistered in conbination with an

anti body or antigen binding portion thereof which

includes a variable light chain region and a variable

hBawie elwhi dcierag 247:1H¥n1310al99@ AHeonsarviatile aminogietd substitution” is

CHRd #h WiEBh 80 a AR éé?d 1eRfal8 1§l%glé¥e&@ﬁhﬁn%ﬁﬁﬁ@£b1@fesidﬁ@ having a
antlggdy pr qduced. b ?I one 1 | I ncluding a

VST il Phajhe Faiich o é@iw%ﬁﬁﬁ&%%hﬂwepmwlﬂ sifle clggin have been
| EefiWed58 ’d&nﬂt arhess Fadilies MERMY a6lidd feideeithBagieside8kfns (e.g.,

ﬂ'elg]%lt é:% nggrqffﬁg lcbﬁl%ed?}f?é‘ysp(% ang]tlﬁqﬁ? ggggég%awc acid),

culmhargw@o{alr sile chaing (agl] mparagite; plabingine, sgtite, divaomine, tyrosine,

[ SR SRHIBDS Sid 4hh £ EOCRE b Gaflnd Wlcthe, isolgueae,

| Byokice, Ia)henylglaam mpibioaing trwptopbmﬁ» b@tmbmmchﬁd shd%whams (e.g.»
aﬂﬁé&x‘i}ﬁ:\[ vﬂineaﬁblea@lﬂemddraﬁaﬁe kilib ORnib @I £ Qprogflﬁdﬁ%%alamne

Mlone {i."e., including a variab
tAPhagy ’6H @%uence i dent i cal to SEQ ID NO 58 and a
var i abAe'nbeavsentisiai kamr[de@ﬂ@ Fesfivig Ue N eRidud €t icE@be berSERom the

NG epta b Ao SromiE Bisty i Gesriis ot gubody, without
pabstaptialishalteeing athhelogispleriivity,avheredsiand'sssentizlh amitnt avid residue

OfesGit 1ﬁ'sﬁ£ﬂ§hllle§1 ePy I mmuni zing a transgeni c non-human
ani rmﬁ havi ng a genome conprising a human heavy chain

t r ans gURteshpideryisrdatined; ghieciktieal and seipatificriermg wdedderein have the
COMROBEAHINSad EDMmMbMG & St08a bb/ RAE b Mﬁﬁ SRALR M hrt Rhich this

I sol at| an antibody fro ani e exot oxin
caye %’ g@% 3{ @Ptheaq%\ﬁ?ﬂe @ateﬁgﬁtsrra U8 SeUiRIERt to those
Uil¥Rexdbeal lebediy den be uiéjl inicasraetive{ce t€ting oBBieFesent 1nvent10n, suitable .

r rther .inc e,.
SO0 PRObaRRHR RE ottt BT b SuSPBy it o gppficiions,
Tibaderits)apd toth@n rﬁb@mdsmmloasd hetinags irfcorporatéd byraferencein their -
Taag omtas@wfhmﬁgt fHe fchBGRofHc Qﬁsmn il @i Rt control.
pr ¢ |nganuc éi'c "acl A

[tiomat eamtﬁrb%wn@ihocmamb@wnmlmm glqmmvemnly piect effintended
tdade 16R@aLf i cal ly binds to an exotoxin of C.
difficile, and expressing the nucleic acid in a host
cell. In yet another aspect, the invention features a
hybri doma or transfectonma i m@bespienng a nucleic acid

di b d t] g, L
¥ in"a'bg:{; g@i%ﬁ? 'l”ié%gepﬁ%rga@;éfg%a@sawma' et Rgpgs antibioti
3m8ociatBil digyrher aigHRlitisiin Yremann dirheided bereit gre titethods and

: : ;

RSN OSSR RIS LA e O
pbie <Fcz§m08{t@ng nclydoratibegties @wmzee@pm)anéfothem @aolecular

%th@h@ﬂtsm %d Hﬁﬁl@ dvbohlyaneesladeidie %Cld%f a. dgﬁrﬁzlér'réﬁc@%né theluding

|on e I nvention feat Ki n
ripbiEp R bat rapde PauBasodived b b duffote ke e A Febiongn B). In
kpaﬁﬂallﬁlohﬂnalemhmdbﬁal Qfltﬂﬁbdl@h dré pedviidedb)n coptain bﬁ‘ﬂbfi&n&n‘ts these

n enone
R0 AT R SR i R Ao e S pdpemunoglobutin
| gaplisegrherit (des(aﬂ@gé)an)wﬁdnlanaﬂmp o§ anti-txint fettbodies are also
i nelidgs the exotoxin, wherein the toxin is
i'nactivated; isolating splenocytes fromthe animal;
generating hybridomas fromthe spl enocytes; and
sel ecting a hybridoma that produces an anti body that
specifically binds to the exotoxin. Treatnent of
humans wi t h human nonocl onal api i bodi es offers several
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advant ages. For exanple, the antibodies are likely to
be | ess i nmmunogeni ¢ i n humans t han non- human

wa@pshodees. The therapy is rapid; toxin inactP@UHUSZING/003725

can occur as soon as the anti body reaches sites of
infection and directly neutralizes the di sease-causing
toxin(s). Human antibodies |localize to appropriate

sThesew methoda irecluder aslngihistering antiodi¢sand antigenerinding portions
a@l%f(f%@‘ihﬁ%ncf Wy g'efl zfé toyhﬁ ?o Ersﬁﬁééﬁ@ tnHisit 8P § ﬂ"le fs@5ject. For

ficile, dj.srupt _nor.mal, gut
f prmple, dilﬁmanmnogkﬂn@l @Wa ox .amﬂawes Geribgd; hegein eppagutralize

f RinAQEd ﬂﬂﬂbﬂ%l@ﬁ%@@@sd Hicildh@edinted diseade. \Mllothebexam les,

PR oA PR ok AotBaRh e BT Aol o¥ics) and

Fiugi:lfoaln Biaatibodieddan Hel aglhiimigtetddeo aniibid peioiacly éleeﬂse lan:daﬁeduce the
o{nc{%fg cﬁﬁ% Iggl Tﬁ @.ﬁ'ﬁgn &gngé{oﬁgf 1l§c§ﬂé§erﬁ 83112%% sites of
eac one ovver ase etters represent am no

t tigedse taler thoeut)i ide?voCDRs  ar e underl i ned. C one 3D8

whi ch expresses 6 unique light chain V regions, only
expressed the group | am no acid sequence. Figure 2A

i & Gepeptien efdgtibedient the amino acid and nucleic acid
smu@yggﬁs of the VL chai n expressed by clone 3D8. The

V-seg ment enes, are |isted above. t s
i o ECFIC R TIaR AT S RS FHECRRRLY By dificile t
opmdhcvammlibodileguFa ﬁBdmcsngantemasmibaﬂlesmmhals laee immhunozed with

e VH_c
SR U o B FORUETGTR et BB Bymepy i
Jiosmgldehydeg gwwaldpbydes Bftreﬂldg,bmpéiygmtr@aﬁmﬁ@t (a@q, é-garkelyveld et al.,
NWRVRIES Z@Ehzgzm% £0%.85 . 19Bh eWdolvkiRl DMBAY, e INe W I CME R tion

3Ais a repf atjon_of ihe amno Cld cleic
akperinesqiierre g glfertﬁé ‘Dﬁewcg% 12890 @f]ﬁpgﬁg)xll@wnh
lredibed tvxﬁﬂg B be produdedsgiipaetorgbings: Iﬁétﬁodlsl (Bt d.ganBePats.

P OSSR T | 20 PR oo Ry B8 i 5 phaor example

amutentsaminthimng deletibed ar paaitengatipmsic ehe tokmtahﬁvéx/ﬂtecdaalha made.

eﬁg&?&lﬁﬁﬂﬁ @égﬁieﬁ{%%f i togc ns I?l? ‘gé/ u%ov 5 ﬁ]éﬁg 'Elr&hc?r approach is

segnmen enes are 1e a
amnmima@u the tRZﬁH@ibS &q@mnb\ylth THP-dpRihside(@anéh ¢ e dnf. and Immun.,

%5 - @0gHA | I(ﬁ 200®P rmseﬁteﬁbﬂ Efbs@tfveil 1R RV O QrRHie o@ﬂﬂ: toxin more

@;C aci d sequences n_expressed
c?eéﬂ

HBan offger feamanise amf bk e%?lm?gﬂ %P@ws r%liqzctawo the native
3tdzir r"ﬂnyﬁﬁthddfib els6 ldasw@a@hyEm;ﬂe n)beldhe V- segnent

ond nustErEoh b et R ud beadiRiEe Lok ATa hifih vt specific
Fepjtopes dBokm A. Fepcmmpie anlauh-tomnwn entthodpcambind aaregitope in an N-
n g r
téglklgiaglée%%ggoﬁ@%ﬂ @Eee% Qémkélﬁrgfﬁg%ﬁfsﬁ RSB Og?ii’ﬁg A yor aC-
| fesmingl mme(etgqéoeawwcﬂm@o acigp &8 el @f ta&mdﬁ\) In one example an
S 5&%@9 Bt b8 oL PRSuIIR PR A Batls 16h8 H}Sl@Op’é Wwithid aﬁﬁlﬁp&lds 1853-
depicting the results of ELI SA assays, which neasured
ﬁ ‘P#d‘”é)lflpantl -toxi n A nonocl onal antibodies to toxin

A Fi g8imgisarBAaiti-a6:6n B Skibodits @rrﬂpbxﬁgrﬁlam letifig epﬂspﬁ éf&oxin B,

of in ro. neut allzat a prese

he e S-srRihe Pl AACARBER R Ipt S B BRI libgay tat
dejpids tisd nesmalizes them Bibmedy o peepivpewdthm athinoMddd777-2366 of toxin
cglls. FIG 6B depicts results for assays perforned

wih T-84 cells. Figure 7 is a schematic

representation of the toxin A pol ypeptide, indicating
fragnments that were anal yzed for epitope nmapping

studi es. Figure 8A-B are schematic representations of

toxin A fragnents anal yzed for,epitope mappi ng

st udi es.
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Figure 9 is a table listing the results of in vivo
assays to determ ne nouse protection froml et hal

webablizrge with toxin A by anti-toxin A nonocl PCEIUS2005/003725

anti bodies. Figure 10 is a graph depicting the results
of nouse ileal loop fluid accunmul ati on assays to
neasure efflcacy of iﬁtl tOX|n_ant|bod neutrallzatlon

t ' ”E| ' Nﬁm@ftloﬁﬂ%ﬂb@&é@édn% Bdﬁ’c%ﬁ'n?h!%laﬁﬁ@rrﬁcﬁ ';_)Ibé%lble with polyclonal

ers na hanster rela . gure
g?rgﬁwd@ép ebvrlogakandisra yamt lafant%l t%%lél}?é waergagamonoclonal
ppfeﬁaﬁtla@eex@fbﬂrwﬁﬁfmltgemw?éwﬁﬁty ndanye ariinal SatdiR dre useful

ol RS BBt 5 dedtidhes for isolating

t &gl imemgspteag@te:st arvbmstheds asdireagaritnfpr produdagyhybridomas are well

R et oo S ppodicn o TUEIRR b tuding

chrW@nm@i m@npqlamal @ntlhﬁdytrnﬁﬁhndodoay;@ a dh¢ stapdaxgd somatic cell

NBastiiAfioh fechhRuP bERBARS aﬁ@ﬂﬁ&%f@ NeRuR 25%9'4399' pml See generally,
i mmuni zed W th toxoi 30"

t i.sera fr at
FBpPY, oanéi?agﬁe /?'Whmfeéh@gﬁamfww %@@pmeg Hlarbor
tEﬂicﬁﬁtoryEﬁ?s],Colcﬂﬁﬁﬁng&b&ﬂmeﬁ)SBH whi ch sera from

d., Fi 14 ' .
07 agr a8 B iRl o Koot RO BRI p g rumanized
ageinimgan atihadiss stler ithmnaminams sreibodiek apteat imoheh sulfegsyrtecause
1urhShsn A RR il fRhE }ésggnsteh§ aﬁ@ﬁd&léssfrd}ﬁ nhé'@mdeccthéreépeaése The

assays as t he percen %@ ters survi
cIIRERGAFSPORSE b antihedicsikenllsd ad;unwmfamlcnwse antibody or HAMA

Cfé@ﬂ)dt@@@@@h&'ﬁ@te@hﬁ OB Rr Rega4 £ 3794838, 1/99&39911&/@ d’bondltlon that
vanconyci n ag‘& vanco cin and a tlsera f

#ePAIBeS GFUY SICKRHH & hum B vl 1ot clofris ofghs migaq antibodics
Fironira@ it@ividuals drcapiiofde mhe fimngnt kepoeeuh himahs RaBREL Ehown to be

LI SR E P 5P SRR} Bt NP b Homen
cmahb@lm@ antiieelids aB3ddfen fof edminisiratinn nshmraaﬁsrthm guiodigd derived
Lrof! -t dis o AUARTLAFALALAELAIE, Tesul Ls Of

hanst er rel apse assay |toercent age of hansters
sur vi vPRg uaqfulﬁmf&alwnﬂlr iaavtrelnto gegrragwiEmagymgnoclonal antibodies is

d frhhdpbhie n‘iJiﬂE kiap Q%reﬂé@@ﬁﬁrﬁﬁﬁlﬂﬁﬁﬁﬁoglmﬂlﬂ ek MR fifan its own

fra rrent of i %P Ué&? r :ﬁ%htfo cli ndaljl%celg/naré at.ment . M ice, contain
Sﬁiﬁnamﬁnm&mgl&ﬁﬂinrgené @@l ove that eﬂr‘doga mﬁreiﬁramg‘ed&mgra@pi&avy (nand y)

de
R RSt el Do R oa PR PRGN nliuton ot
t medn\rmﬂlefeocﬂdgmews bynd3¢ chiaihfloa i($ce ehal.drbrys N. Haak t\érrsre

V‘?(IS Gl c?ﬁr?ziﬁrj)égb%g r??d U'ﬁ% 53 7#@‘ 4593 X 'A'&cﬁ'dﬁfgtlyo thd Rice exhibit

I gure
dlreég@e&aﬁmfeswﬁ% of measq IgM ef Ka@ﬁh ln ir@eppa&el te Ampfunizatipwdke introduced

aﬁﬁﬂarshéae Eﬁ@ﬁgﬁr&ain%@lsééneg uﬁaérgé tRsHwiRinCHRl oR1AGE mutation
| sera

t goat #331.
R Sehiaie gk aftE G ma e G O AL A iy Lootberey b ¢ al. supra;
2f¥viesved i Lapberg 0] Bhsidbgok bﬁEmeetnsal??hﬁﬁh&@ﬂ&gy 113:49-101, 1994;
e 0] I .
SORUER AT AU, PR ASEIAF /30858 B3, apg Hyding, .
aargk bpriberip V. ¢ UinngV.thdcade Sal. t7§4cﬁ36ﬁ4i6ed:_9950hal | enge
gff:Zngigﬁ‘epgrﬁR&{ &Fgﬁw Eﬁlg%ng P? Ewdeg&%@rﬂdelﬁ ngﬁllﬁegrdgtaﬂ in Taylor,
r%quéléeNtt@{ﬁce‘lfu@fRetwfé‘d&ra%@Sgc@c? s EPehdendt eil., International

dIkfiifdIb®) 3: @497 556, 19939001188 et &I, PrbEN LB %&@tsc@ NUSHt 90:3720-
the ami no acid sequence of C. di'fficile toxin B.

-23 .
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Figure 24 is a graph depicting the results of primary
chal | enge assays as the percentage of hansters

waewosiizidpy direct C. difficile challenge. Fi guPp€r/RS2005003725

a graph depicting the results of primary challenge
assays as the percentage of hansters surviving direct
C. difficile challenge. Figure 26 is a graph depicting

t BE24, d893:t Shab et @h.iNrdene Earglitedgld 7a8ay 89 £ hend. et al., EMBOJ ,12:

PEs LEmo, AYO3 ofuahméﬁﬂwsmnmn\w ”952?’291@0292@ 1694 ﬁ*agok 9, etal,
Fi gur resy

enge. ra Lctin
2'%({;&1‘1?49 \M(’W"ﬁﬁy\ﬁ S SHEUHF% aacgﬂsaw ngt%ﬂll nVegushd
t BrdtechBolbgs, T 835H860, 19961 ISee pi-FRLICS. pét FBASEHONAK. Pat.

T T

atj7d0.429, I[ilSCPaetl 6,782j640,98§uBaic 6814,818,H8.SVPhtc 874,299 and U.S. Pat.

AP i g 5 G AT o
aP¥2A%R4, @ 9&635é8§e\6{@9fdé%27 Thé WDRE/03P8.over | | ned
Fi gureTg %eh@fat% fﬁﬁ?hﬁﬁ%hﬁhb@lﬂnﬁfanﬁﬂ&héﬂo% aﬁﬁ ?ﬁﬂ{/IAb mice can

nuc| ei ¢ aci equences of hal n expres
%ﬁ%ﬂlﬂl&ew @H@W@%@}h@ﬁfl@%ﬁée@ by Lgpksse, I&eqﬁ@é Déwe
I BSS(GMABb&S@MQ]Q%MFiQhVMd ®.208 .N\Nehed Bzo@é‘dhﬂology 14: 845-851, 1996

- B R R0l oo Bt il oole PG eldeg indh ppgrt

slmmemzetmf Edi@xatbpbhapmmrepaehbrbqf inhaivatefi2dxihF2can be used to

I i st § §a%{(;5\elfg‘lﬁMhA@' nfce it glee?l eg(ggé]{er ﬁgﬁ%gaseg against C. difficile

obetqins, dgidsanghe recaévphvérab@ m@bp g% Meige Panboimmpizethviib killed or

aﬁélg,lﬁj]g@l(jg)ﬁ%,%rgﬁﬁgﬂlg ne sequences of the VL chain

expres cl one. 124-152. The V-segne
J- segnéﬁg/l‘g%ﬁé%sgﬁ?l& WIF%feéBO%Qﬁ?EWPﬁ%I%%q‘tr}'dn%erd intraperitoneally

SG[H)JW[th%ﬁtlgélfhﬁ MtaF&m&'g adjunat, fdlodidd &y IP ithfaudizations every

RGPPSR i oS yBh PEMEERbTR. e

nmppumrgrespmmm esn b¢_mk>mtmreﬂ evertbe coynbof the immuhezation pwiscol with
d§1§¥¥1£‘ Q%nn@@gb&ﬂ% Sptalré 1 | &PESbFal o E%tdé" %ﬁ?gl@ﬁﬁ& tiPbd Qeened, for
ention I'n or

r to prov
uprerarde By LAYA of floweeyigraetry, la@gml@ﬁwwéhéuﬂicmnh‘gterq ofanti-toxin

f thhﬂi/\lnﬁlﬁuﬁ’@glwﬁlﬁﬂ @b A& o M%HSGM1$é/caBrHé\Ho@§Qd intravenously with

bel ow. ons The term"toxin A" t he

COHEn A %V%b%éorﬁ BAEBEHddy Vagiths sire eIfr SxReRthat 2-3 fusions
afvr dacteayuipen enayme€il todbd ferfoirimed t Swei?alﬁi«n(csaé tPlcNGr Adnhunized for
%yﬁg%ﬂéded i n GenBank(r) under accession nurrber

A version G 98593 (see also Figure 22). "Toxin

B" ref Ehsmouset $pdenooytiesica pr isolated apd dambd dvithyPESs to a mouse myeloma

disdhif

; %é;%l lgﬁga?e%@kﬁbﬁﬁgifﬁ }g%{olqgﬁgf%’l\@/ qus‘ﬁ Jﬂ%ﬁgﬁg&% g;;%’;ﬁen screened for
uthgdrodyctien of Higsnmbed lcsmiméles\/ &ps exampdy, singlserbisugpansions of

adpiéniE IR c?t%}; fronPlhﬁhﬁhﬂed mﬁze%@ﬂlsbc[‘foedﬂétﬁ‘ﬂﬁ el?e%ﬂnber Of P3X63-

aﬁggﬁ§$ BOMPoRhAE Tiows e ma et (TG Chi130) wof v P, cels
pa{retpﬁtdsd arapptdxanatemtnggg Pﬁmaf}]? :bggumedlcmﬁt@ plae fﬁ)llﬁwb&by atwo
Rk in SRyt OB AR 42 R PRbp PR 19 o5
t demomed metdiex 5P @B)genAFGEN), 4 mdvk Lrglyptaores, i naMtE—ghmymne 1 mM
"Rk gnfva te25 nERIHIRSS, 02053 mMED - ?&?éa%déﬁ] ahppap uﬁft%/ﬂﬂ penicillin,

or to a fragnment

t Jkmg/mpk %fe@tofmycm, SRums(rl grrtpmyeip and;ly BT &ﬁxgn@oay‘ HAyRtis added
h2shyas bAGH the AlkEbr) OAHeARYo WBEOBS s are cultured in medium in which the

-4 -
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derived from human germ i ne i nmunogl obul i n sequences.
The human anti bodi es descri bed herein may include

wa@einao21e: d resi dues not encoded by human ger nPCTES2005/003725

i mmunogl obul i n sequences (e.g., nutations introduced
by random or site-specific nutagenesis in vitro or by
somatic nutation in vivo). An anti-toxin antibody, or

2R lysHepIperd wigh B3 tSuparieiratseloom tedividpel veellsiawe Sreaseened by

aEDIA P6r HLﬁ’nﬁaCHifﬁLtBﬁﬁl' den ﬂ%ﬂd@ldﬁaﬁ%@? Asl wgﬁtlboﬁt@ The antibody
subj ect c% atlené i nf ect diffici]

ofSEeipety gd%@}ﬁi) §eRited: scrgeped again aaé é‘%‘é’u ldwawalf%lag@an IgG,
( alﬁD&Hm n@or@clondl aitiboérs, an |bbtshI§clor&ﬂCb® lﬁa@t&bvuﬁbatb}ﬂ])lmﬁfngﬂiﬂutlon

(RGO oty Bel Slend v e RERE R Bimgfins S afibody in
hassungubmpemedann@zt c(hara;tteﬂdzamﬂ eassoci at ed di sease and
gte { 'osglbélg e d?lﬂél%r ﬁf t} ﬁﬁrﬁﬁl? used ?(Fgéﬂe?ﬁg Hﬁﬁl% GRtibodies to
aﬂ?@ltpﬁn&f@taﬂﬁaﬁ Ieasitoae, ﬁynwﬁﬁyé 100anda$0mft§1ﬁnq5t2é $Qw¢>remcnrem¢ples of

apf ﬁaﬂ@géﬁb%@ﬁﬁﬁe@%Eﬁé@ﬁl@qZVMfWOtdWMB@ﬁ eeL ] 9Hcﬂd?%—1cdz) bred with

S of .the di sease, redi sposition_to

¢ HOEREL G Susig Sancomt Sl pain &@ngeaﬁ (piseigd in Examples 5, 6,
e8,f @ Cldi ofeV 0D 8/24884, andChéDffsiiringebred b&ﬁh&h@lﬁ déleel ¥nimal described in
eﬁ&%ﬁ;levl% o%%&%/248§ Fgolgo ﬁjtm rf ?V{l'xbﬁth }p g)gﬁi‘esgspyaitncorporated

i'S ective, ~upon
aUYIT&fﬁl@mtatAmmalscara bsidkjp domozygpsity iﬁmfmat:h n@tmtﬂima’treats Such
S!ﬁﬁin%fst av@‘tﬁetﬁﬁ?@ﬁ‘%;é ?1 ¥: ﬂﬁ%ﬁ‘izbﬁ!f@?ﬂ%@&d t&ihﬁxromosomes) of

antl or ant é or
f A bEB hearushas TReTEE @@lslp%ﬁsédesag ed gw&xanmi@m of WO

V\9$/9111$84)f a difgle 'cﬁgy e@' Hﬁ]ilmd%@ﬁoit d]ﬁorﬁ@édrﬂés}’opi rdaf@nged human K
eﬁ

Et I bﬁgl)éll q%ﬁst?qr# gIrI]lR e? ]h4:‘|? \& Eia)%égie&zl} ang a deletion at each
eéﬂck:xgbmous naouse hbaVySchaiISk)cmhaﬂ er‘MM:s&ﬂl a’f’the ﬁm(:tlﬁnz(l Ty segments

dgcfe éﬂgﬁ%ﬁﬁ@b}é%{;\g% efg)tl Q Jg?% %1}1 b$%%1 eaﬁ]frfl% eX with mice that are

bhcpmf)zygom foeﬁheedﬁl@manféhahq seigmensf(Eaamplies ﬂ@oﬂW@ ©8/24884) to

[ I

alﬁl?’ﬁﬁ?é ot pEnE ot AR KRS AEELor AN T8IAUR B hEH o Bo Yor the

Feyman heayy and {iglt chgin gangirests. aﬁhwmltamb stmmaésrﬁrﬁ poesied with

pmigeﬁs atl @Rd fFérgstbiadtionlof alimbh ﬁ{w@cmmnﬁbodibé £ga%slt fhese
redict efficacy in humans. O her ani mal nodel s

p?&ﬂ§ﬁ?lve of efficacy are described herein, such as ,

t he i nBeslls isalatddi fgath isach armadmalies aicnogskcific \t'/hE regard to the human
I t t hi erd of an i body

Eﬁ(éaa aﬁg hghAJ chind %%&a}ﬁ%é e coh érp(érgg le dcogy é )?gcm %ﬁnﬁg

t E@ﬂmmloms ﬂlecffwﬂllb@ mmqsmmfdc wuhmm Hlt lgymauetmouse heavy chains

NRGUL AN edddg¥hduls bk BE 4 P{}%@P@ gBﬁb E‘% rfkddcfbhal by virtue of

ractltloner In vitro_ass INg as

S
s@e Kelegopspagninghe Jin &gtq*umrr%wqeé @S dessriped lnoaxm%% agg} 12 of WO
298/ 34 IFihBrnidit) @ﬁﬂ%taﬁﬁilﬁﬂc‘dctﬂdﬁ of el QIRRillde monospemﬁc with

di sord r ic effecti,ve

RIS T gy of SRURE BURHREIIE Hhse s cpRation QbIedighe copy of he
sreagh@edmummlldap}pxi bg}d@han@dm: wiils hlﬂeﬂicaldm alidisbiypically exclude the
S%%gl?éeh%enp?f) t’i’lg \éﬁ(?& eﬁg%sorhglgs%&éﬁ ngl(f llalre%]ll'l)g(%:) 2{‘115i gglgees 11’11;1 51gn1ﬁcant
siragitonrpftBreslisof . However, if Ionger tine intervals of
protection are desired, i ncreased doses can be

adm ni stered. The terns "agoni ze," "induce,"

"inhibit," "potentiate," "elevate," "increase,"

"decrease,"” or the like, e.g., which denote

quantitative differences between two states, refer to

a difference, e.g., a statistigally or clinically
significant difference, between the two states. As

used herein, "specific binding" or "specifically binds

to" refers to the ability
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of an antibody to: (1) bind to a toxin of C. difficile
wth an affinity of at least 1 x 107/Mand (2) bind to

wa@2aoent2nf C. difficile with an affinity thatPCEUS005/003725

| east two-fold greater than its affinity for a
nonspecific antigen. An "antibody" is a protein
including at |east one or two, heavy ( chain

v ar i ablieoneegtndimenibibe &iansgentt mevssi illexhi uneglopulin

| SRahCtRMEWI a k108ifl dalifYep érk)lrec {H@aﬂy B’I?Js'tﬁlﬁh §1ﬁﬁla9 fPthat of a native
(abbrevj ated herein as he’ VHC and gi ons

cBHRYFe ¥hvs: 108 X i ngé? WIES W@@‘ieéh%ef@fogenous ?g genes have been
hiyxaetiva&rd dfed thial immussgistilindenal Wlill‘l?ﬂatn@é ifiloyn glRiu€0)Ti1t6110Gng/m1 of

PG Rs OrUBa aling i NP o Peto NS e papabie of

ee(ﬂffmtmg afswiiteh td Iﬁi’rﬁmmr]]gM kaj toren amtcb dDORb inbatheltmasgenic mouse, the

p%“‘*’@r A 88 PR 160 o FR prcenthly Byt SPBRAR e ratic

UVl bpmpeh lavegitn B lmesatum ngvge. thﬁ@neeé; grraesthanglhout 10%, e.g.,

Pdtﬁb'u't @@Td Q(F%Wthegs}:ﬂe%ﬁ 48d 1 nodd 8 cEIMOK 1N Sprdss eféludbely human
. Biol. 196:901-91 987, which are

r,g %t ed herein by reference) Preferably, each
VHC anThd/tepettSir€ e &emhgeﬁlctﬂiwu%e wWilDiReatlp dpprouimdt&ehat shown in a

arra edfromamno rboxy-ter o
ChuPRaE P AP B aBPab it Rugu? 15 Bl et e 0% ormore
FMlgﬁ'hGeMﬂajln rat ida abhuti mthoﬁsmﬂehﬁmnﬂ;mhyurmgbbhhns Gideally 1gQ),

4
}gk‘élk'éé‘%ﬁ b %)glgf g? ré’f\nhgﬁtbla%?%&ﬁc% deg&gﬁnggﬁfngnm&@ﬂhnber of
fiemt Ne éwdummmuemm%d HHe Fh@nwﬁ@ geppmp. ghpically, the
166Mnk ikt BRhiBE an WIS Or bREeIB&aY ¥diént bIileast about 10'M"

T AL e, i SR o

| ncl udHEMAY sécetanirdtiice BHlells i v ¥4 uﬁdilﬁg@bﬁss—gihﬁcﬁlmghh
gra{}g}s?gglit s?v%cél r%%or%noblpet? C(% esé\“\’}?/ %gf,gg ap:? gﬁ%rgsgsn ) noqb'buhns .

ceattaierwitiathsi tnxinn dhd mmmnoglh‘amlmsmaa tba d:mmawscq\leacﬁ antibodies,

f
i 0 PR A R O MR By g
t$e§§erec§s,d¥ £laprayiacludasepvencay derirad dysomatip @%ﬂlom@d V region

i fEUMﬂBm‘éM)‘HaP ikt§,- o8 welleds ﬁhﬁ’ﬁe-@ﬁioﬁé& s@jﬁgn&eBeTﬁésfeQIuman sequence

onent |Ca cO nme stem
b yReglobutigs g%fbb‘i/fe%‘?w i ge e RS HUGHCH I fRelpeptide
t 5qq36ndegaﬁcoda§(ﬁy d lgfmanl YD,or I\@-I\/géisegﬂlleht aﬁl aShubharaksor JL segment,

| m%ﬁg&f%hb\/?&rn%'ﬁ%e}rglene Fy pcfeés n}(agsoe aPresenﬁ as Iﬂ?orggult of somatic
" inprtatinn ghd diffarentiat ¥t learsl YV-d)-4 rmom‘temaﬁonomtss tWith respedie such
OfyHEH §‘e gt éé%ﬁﬂf)b(ﬂé‘ss th%%tar R o%bhé/ 0 EH Gf(‘ﬁn B¥% typically at least 80

lnnunog o ul ln genes ni zed

PETERTS gPensier by hymae germléana Yel, epd ip élmo%se pﬁh@aa chainp R, gene
((jéi@ﬁflen%n CFré ﬂy atlessi8s ﬁ)laﬂ:@m oﬂtﬁ@andbﬂlﬁ% o9 &b encoded by human
e

silon, and mu,const ant

e HenerS TSR B6 GRnTeensr b?f%@%g??aﬁrcaaﬁgém of the
Fudriablearegion sequanoesgire budodad bl hghian @bl seQ@é:mea prSeniKbh the

g@%%sgé e. talglgw?o\]ﬁg, 190% noﬁ L?%rrtip% %glili% %re\ﬁﬁ%o %g glﬁlap ¢ mutation
kaph¥J end V&H‘gouamgoﬂ@thamamse@eone st dis wlldérequently have some
ieeﬂ'eg)og%%?ue'ﬁgeé I%fl@f&gé ﬁe%ﬁ@ﬁhl?%ghﬁgﬂ é%lon E@?@&Xces) that are not

chai ns
senfefed by hunan e d: By senpdegmphis ap &ymerin HerapandEpseenets) in the
agarifind off ee)mrRd TOpRalIBf, stidtendi-B&link QEQI¥RAds (BNRMividual nucleotide
constant region genes, e.g., gamma (encodi ng about 330

am no acids). The term" |nnunoggobulln i ncl udes an

i mmunogl obul i n having: CDRs froma human or non-human

source. The framework of the immunogl obulin can be

human, hunmani zed, or non-human, e.g., a nurine

framework nodi fied to decrease antigenicity in humans,

or a synthetic franework, e.g., a consensus

..)
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sequence. As used herein, "isotype" refers to the
anti body class (e.g., IgMor 1g@) that is encoded by

whe@vsr2abai n constant regi on genes. The term "BCL/U§HN5/003725

bi ndi ng portion" of an antibody (or sinply "anti body
portion,"” or "portion"), as used herein, refers to a
portion of an antibody that speC|f|caIIy binds to a
tppsmpng} will clusterf ingirngar €DBs, or in U:)glqnspzyher@ S@natlc mutations are

% frWhi ch one or nore immunogl obulin chains is
|1 I'en

not gth but which %%e0|f|call hi nds to a
t oxi n. @@m@%@qwm&aﬁab?@% Al hindhto b doHB 48 Egulpiions isotype

t Mtdhﬁ{gmsuomhaﬁﬁﬁhd@ﬂ aﬂﬁbwe@@drhpmng Shu@hn setfueh@¥mma chain

clude Fab f nment , noval ent fra
| BEAC L § bt D TE R B IRNONEh e TR chain uch as K)
F:(ra prodacéd. 8gok iHotypa- sb\rlwhécbmmﬁr[ sagremte antibpdies often ¢omtain one or

Erlzﬁgref Joﬁ% %Ju%atL dn?be@gpc\ég9 ]ugfh% Q)a&%ﬂﬂg r%&rg gl‘fd @ﬁer% B Xop within about
\/HUeanddem a GBR& ian g resuitwyf aﬁ”nmw rhataepitiontand @fdscptm of B edlls by
tﬂﬁgyﬁgaﬁﬂ%l%zﬁgug Ai)@leﬂlsto @Eco%d%&‘\}ggf ﬁlb%édf eaf) Nallgﬂf.;en challenge. These

ant I'bg ment 5
3aigh g munazlgssgl}encm dissrhave bindgye affiities gbdreast about 1x10

aMd‘ (ypwauyrat ieagtl 5t eURDY Bl GuERIAll A drt YhAelxa 0F I Nghd' st cBifhes
?%3? I\ZIa qgl@ufh&hm entt framework to specifi cal | y

bi d° nPi §&4°hi ndi ng portion of a variable

r egi onAntitoxdn hnglmmdm qadiaisg heaaisedin adherambmgials, mehiding non-
V, .e_I.egi bi ndi ng portion of a
h@%ﬂﬁ&%ﬁ@ﬁ&h&%@%?@ﬂ%ﬁg@% g., the two domai ns of
the Fv fragnent, VLC and VHC, can be joined, using

I REARRIN AN/ BBLBPdS, by a synthetic linker that
enabl'es themto pe na S a@s ngl e roteln chain
@QF%

whi ch HAwagymengplenghanti ff?&?’nﬁcﬁ REY Fﬁsﬂ%\é\amelﬁfle
naitide dies produbei By s 3DNIBE1 Cdﬁ&BEDFMoﬁéﬁQEMGﬂbe&QErem gAntibodies

I ) d H
LR Sl s e S kg b D RSB, or o,
Sdettical togihe vatiztle heavtyi and dightsclarreregiome of AD8NPREL @dd 3H2 can also
"‘&@H L dt txﬂ1e %'i palat@@ E@ggﬁ‘ir&h&d HtE A }X' a%@bo@ites %Blude for example,
S portions are obtaine hg
ciba @empi/e@mtarmé demmqmmg rgionh(GIBR) powsiapethivaxk chaing gnd/or

t%aﬁfethgh@ Behihd6F 7198, 11BN SorPTIE2. S’Pﬁ@@D?Q e %abletﬁéawcham
t e sane mggner as are |ntact nt%gﬁ)les The term

3¢ PRSSEEYShoYEnelab anti body t hat
dlsplays a single blndlng specificity and affinity for
a particular target, e.g., epitope. This termi ncl udes
aTdbterioVhdable HeavyShiyn COR Amine AcishSéquendelsody
conposition,” which as used herein refer to a
Ar@lomealtGhain pf CRIR i podiAmsinorAgidiSequasce her|eSEQADtNOa

iLnale ol eclllar co nsitlon The term"r onbi-hantt

oGO T — T TSt y uuvvr

an ?fb& y,Has ‘;B% h 8“4&‘ refers to antibgdi es that

m) aped} EPRY EBYeMn Created, or Tsot gted g

econbi hant jreans, Euch as antibodi es exprlessed using
d raMzonpi Hanf eBRT eYIGMH vector transfectdd intie a
ost cell, aptibodiks isolated froma recanhi nant

dorf8nat oHi a %R@?bbBVY@@§N%P§WD§¥Wq bodi eq i sol &t ed

I QRO AR TRt e O RSBRKRTVIESVES | S transgeniefor
Ruman' i jmunogl obul i p 'genes or anti bodi es prepared,

EXPSHESSEJH C[ cobrREl, vwvmemmﬁmWK@ny ot ner nmaans
tlhat i nvolves splic|jng of human inmunogl obul in _gene
deiR8ncesHt o| cEPR3I ¥RGVIBNERL. Such redonbi naint

nti-bodies i holude huranized,—CBR-grafted L chimerie;
invitro generated {e.g., by phage displ ay)

anti bodi es, and may optional | yo7 ncl ude const ant

regi ons derived from human germ i ne i nmunogl obulin

sequences.

ﬁ
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As used herein, the term"substantially identical" (or

"substantially honol ogous") refers to a first am no
wa@edod/1or2nucl eoti de sequence that contai ns a sedt/U810051003725

nunber of identical or equivalent {e.g., with a
imlar side chain, —conserved amno acid
quABt1 t ut fon s)c'a'ﬁ? né\%ggi\(d resi dues or nuclleoti d@s to|a

o raghR; OlppRYANFOT e —sequence such—tigat—the

flirst and second am no acid or nucl eoti de |sequences
have simlar activities. I'n the case of antibodies,

t he se £ . i-f iacd .
%Fie %Ei%plagao@odff@ﬁ%miaafﬁ% 1§]glmt@§n§§?§g5&&%£ igdst moggg?{a%ﬁown in
cur

e first anti
ations of "honol ogy" between two sequences are
performed as follows. The sequences are aligned for

RS G B PRt B0
a! ?E\ﬁ‘ﬁerﬁﬁaévd 'qﬁﬁjﬁono_ﬁ%i&&s‘\%'gﬁ?@%@%e can ﬁQ ID NO:

TSjgEar 0§t [ EpRPT 36615 [ROses) - The tengyg of
ef erence seguence g |gne(§%r compari son [pur poses i
t 1Bedst £0% CDRheRASQSVSSYLAhe reference seqaence]

'he amho acld residues or nucleotides at

ordt&s pondi ny GARKORASQGIEEWEAONs or nuclleot i @

Aot Fo A + hbhan Arvaar ool AW\ NP - S, W P T - S ~ W~
U Ul 1S Adl © ] 1 1 . VVYITTI (o} pUOILIUII 1 ] C17TC
irq‘i’gg sequIen:eCI?I‘gzo L?psll'e%s‘by the sane anijno ag-(d

egpqye| oL nlEpRR1 SNRATE correspondi ng pospgion |in
he secpbnd sequence, then the nol ecul es arle identical

t AH&at| pbsi | iICPR2 apASSIRBerei h ani no acild or 23ucl € ¢

ehggenti iy s—pgutbvalent 1 o-am-no—achd—or_puchei ¢
¥ L

cidP8 hpni ogf?RgTFﬂg@@"&%w;T identity between1®he to

quqpcesLi 5 aclf,ﬂgc | RivsaEr numberof Tdenthga

osl tions shared by e sequences, taking |into account

hgsHunpbelL of CPR3, AMKSYRVTengt h of each gap24whi ch

eed tol be introduced for optinmal alignment of the two
sequences. The conpari son of sequences and

det er ”Cl‘.bﬁsia%‘th‘éfpoﬁﬁi% SR imMN 108MirREhARRRhIR specificity for a
sequences can be acconplishe :)él ng a mat hemat i cal

PHBFY eARtEThe I FRBRMbRISF RS, CIBBE GREFPPING iR s (R tables

SBME Ta@fjin'g ﬁgﬁ&h%ﬂiiﬂiﬁdgd@ﬁ,@%%ﬁvﬁ%&éﬂuﬁﬁ?ﬁi@ﬁ? may bind to toxin
n : i.ol .. .48; - al.gor | o

o R R RS ok a5 PRI ET SR of tota

t tesid@EEGnsbé O, erepabktagted ousleletpdaaBlbe psasamtif as @otibotty (or antigen

' ' 2, a gap extend penalty
L@hﬁf,néé’.\r%%@?%ﬁ@%ﬁﬁ?@d&ﬁ%’afﬁﬁ%al ty of 5. As used
her ei ndinpifeely; anthioxiyatibgidies say hever CIPBocontpinimgemespsensus sequence,
”E‘sdéeetiﬁélﬁte MJHEBGbervBll SRoRkdt nRABHIE ¥intiBydidedat b'%'iﬂlBortant for binding
strj nge%cy conpil (¢ onli" descri bes conditions _for™ . i
hRsite Faf PenRan IS Af myariabls BahicBaingreign of Bierfntigodies or antigen
hyipfing ipoétidrs theredhn ditdudehe BRidooatidisdqiekdeR-2RE-Q-X-X-S-S-X-L-A

(UL T L RN I ——

blyind sz groetioms thekepfean snchntd the amneemid sapeiveds-SaKeX-X-S/T (SEQ ID

ib ' . . ej.ther .
e e e
apiadimg pogidng keredf)can gygluderthe gapro/achy saduencediQ-X-S/N-X-P/S
C@Et%nbmmﬁmé&%mwgm&eicﬁgdl umcitrate (SSC) at
about 450C, Tol lowed by two washes in 0.2X SSC, 0.1%

SDS at | east at 500C (the tenperature of the washes

can be increased to 55C for | ow stringency

conditions); 2) nedium stringency hybridization
conditions: 6X SSC at about 4563 _followed by one or

nore washes in 0.2X SSC, 0.1% SDS at 600C; 3) high
stringency hybridization conditions: 6X SSC at about

45C, followed by one or nore washes in 0.2X SSC, 0.1%
SDS at 650C; and 4) very high stringency hybridization
conditions: 0.5 M sodi um phosphate, 7% SDS at 65C,

r 1

7]

T N QD QY QY =S —=HhTS5S O QY S O N
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at 0.2X SSC, 1% SDS at 65C. It is understood that the
anti bodi es and anti gen bi ndi ng portions thereof

waele®en2aerd herein may have additi onal conservapCmESIN5/003725

non- essential amno acid substitutions, which do not

have a substantial effect on the pol ypeptide

functions. \WWether or not a particular substitution o
wi || bE sosneembedimentseCDRjdfla vagebla doasdiain wegiosatf the antibodies
d@lsz'ufti%@n Bhﬂh@%&ﬁbm@t‘h@ﬁ%f fnkcBRies Y %Huﬁ@ aéw @ WRce Y-G-M-H (SEQ

e determ ned as descrl owm e et

a
oD N:b, s Pong PrS s vingble hesaochas @il bamhsdies or antigen
apindinggoitibrsuhetot mblludéb the am@itLadidisefabadt AW-RAOX (R 3aXL K- Y-X-X-

SRR BENERED), Wbt RSB 201 0 oot ducs
havi n gHsmmIaaﬁ-texﬂanuh@dwsscahamdudnemniaﬁm‘negmds that afeehe product of,
bt derilg i‘l%n{ %géélﬁg ﬁF.lanﬁ @%Hﬁﬁlﬁ@%h% s]‘iM ga@( J%?fe the antibodies

side chain
a@amdn@lugﬁ: al éfalaﬂde hga‘{yechgln regiop rat iscthe prafiuctef padérived from a human

agi)33 h@hﬂﬁé}oﬁ)@ieﬁﬁeﬁeg ?or%ﬁﬁﬂ)&ﬁes{cferﬂ'ed ﬁ%ﬁpﬁﬁ B8 re available

gl u erine, tyrosi ne, ,
‘é@%‘ﬂe@ é%e’ 1 fh‘éc E\@ gJ 55395y cFhNo: 2§|8aﬁ$/ p:FM,556080, GI
| Buc2983,708 B A &UTIoNEAT556038, ﬂﬂN(@ﬂQ&M(ﬁQ?ﬁﬂd&her human VH3-33

R e LRl RO O A R SR, or
salthenagivalyn snclueleqn light ghais iveable reginr thhiisitieproduct of, or derived from
| ARRRRVRLIS L P, bR SRS ALS560 r 5 ss70ss fora
wpartiakspguense qﬁéﬁ%raage%htpmw@ BilPdene segmmend)s As koiavdi mghe art,

agiRdesciEbed: in tH8 sédtonPasYe, Wn’fab@liﬁmﬁﬂlggfo@ﬁﬁh #ddidns of recombined
whereas an, "essenti a

aIt ri.n i ol ogi cal act|
DG AEp o Y ATBGHR & ﬁeﬁg%%ﬁtl%il @Ayl Wigph gadability is
oinlttedmeﬂ&o @exﬁdlﬁﬁdegmbﬂlts bﬁcﬁ'hlingctﬁé repichss Acebidihglg, ¥L1aBR regions

u§ d'gveg rogllag gﬁ%\éﬁ 3 }2?73 %Fﬁl n}cﬁud eHJélcge:f){ld?sothat are different
winatthosaringhé gemarﬁoumh 1rmexa]iyg5>h01dl tiskwasg T hest mmdsotida differences are
"@r&%ﬂ?kén&g&hﬂeﬂ'in ﬁfe éval ent to those descri bed

el n” can used e practice or testing of the
present invention, SU|tabIe met hods and materials are

dgﬁz@%x@,@gfpﬁjbgmesAl | publications, patent

appl i cations, ents,.and ot her ref nces nentioned
her ei niliman mfe%a{? ogigs that sheetfical ally hinifa ¢Pin B inchide
emthbéie; prdducedbethef12dorsl| 2411, ahie GlOes@Rs described herein.

cati |nc udi n deflnltl W|II contr I n
aggﬁl'?odles W t@g b?agpl a ﬁ galg b‘f%ﬁ%h ec){lgweg@naﬁmét are at least
[ Sw%sqzrrraonewelenmagr teathd vagtble heaaaychad light dwin ragidrisndg-152, 2A11, and
OI’G{(Y E&nil blﬁﬂft(]; E 111 B. 'Iﬁ rélat%& @Im)&‘ﬂﬁ‘leh{sv fnti-toxin B antibodies include
t oxi n-produci ng bacteriumt cause
afor iexataelecths soEplanataity ﬂ?tﬁ@@nmde@@m (GR3R) of yarishledheavy chains

Pﬁrﬂi\’éﬂ%ﬁaﬂ%ﬂ Dl 613115@@3\151 ngf P@mm?lhé CPRS off Bie varjable heavy
t reat ment revention of %Ef - associ at ed
d?lgﬂahge&%%m o @onss s St it deant | bodi os
that recogni ze proteins and other nol ecul ar conponents
{e.g., lipids, carbohydrates, nucleic acids) of C
difficile bacteria, including antibodies that
recogni ze toxins produced by C difficile {e.g., toxin
A and toxin B). hi particular, human nonocl onal

anti bodi es are provided hi certain enbodi nents, these
human nonocl onal anti bodi es are produced in mce
expressi ng human i mmunogl obul i n gene segnents

(descri bed bel ow). Conbinations of anti-toxin

anti bodi es are al so provided. The. new net hods i ncl ude
adm ni stering anti bodi es (and anti gen-bi ndi ng portions
thereof) that bind to a C difficile toxinto a
subject to inhibit CDAD in the subject. For

b
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exanpl e, human nonocl onal anti-toxin A anti bodi es
descri bed herein can neutralize toxin A and inhibit

wo etoapse2nf C. difficile-nedi ated di sease hi orP¢EDS2005/003725

exanpl es, conbinations of anti-toxin A antibodies
I -toxin A nmonoclonal antibodies) and

Fatile 5o Vakablabieaydahals GO Asing ifis SeaUPAER o i nhi bi t

rimary di sease and reduce the incidence of disease

| Flapec Chpire| hGBRn ndvweidecheitl Seauener]i leSSHRYDINQ:| | zSEQ ID NO:

to sites of {disease (e.g., the gut) in viviaal, (n.t.)

Geperatii-op—of A dies | mmunosens—hil-general

a?ﬁ‘}fﬁﬁ% aHe rﬁ%ﬁ%&"\ﬂﬁh antigens expr essgg by G 63
?2' ?H‘U FFY’PGDS?»T‘ YSPSFB.G rOUUCERY 65

anti-toxin ah odiles, anima are 1 mmuni zed with

i_na,cl_i.#at_eeL oxins Id& Toxi-ns—canhe

i| ettt P2at Ed é:%R:; E'A\Flpént with |f or mar’ﬁehyde, 67

tutaratdehyde;—peroxide,—or “OXygen tTeatment—(seE,

e.g., Relyveld et ah, Methods in Enzynol ogy 93:24,

1083; VisodPBwof i vasiabledight dsaiy ragés Gome fhes¢ elones are shown in

\/Pﬁ,gé? aslowdr cel Dekker, hie, New York, 1990). Mitant
f|C|Ie t oxi ns W|th reduced toxicity can be

produced using reconbi nant net hods (see, e g., US.

cPely sgudianyf e tgg?%@@wﬁpg&ﬁgg%ﬁ in??

no
[ iee ST iDRC TyARUrC SRR | SO 051 | neeaID NO:
ttoxi ns |can be used [as i nmunogens. Ano her oach IS (n.t.)
75y tyate Adws tBRdRdyed SRETTt W th
Lml dghy e@'@enﬁs&%ﬁ’sﬁ‘?. and ImTun 69
6928154094- T| BOR2 26A®SRANI s net hod 3resermas t he 71
native |structure of{ the toxin nore readily than otlher
t2kdf@nt b, aEPRhUQQEESSTWAI t anti bpdi es Tre 73
reacti-ve—to—thenathvetexin—hi-s—rethod—+s—alse

described in Exanple 1, below Anti-toxin antibodies
t hat bCD®Rsarglths uitioak bf ﬁmtnﬁnbglolﬁ-\llma tthat determiie spedificity for a

Z}E@?ﬁ(l_:l.{l%r)%nﬁl% Oﬁfcsegtg%yetna orﬁlnBeIH nRse %?I}H%B%ndlﬁg to the CDRs in Tables
Nt endhdt having egfuencecfariatigna(es. (®n§awatbfetsmnutmn8hmaaburdtto toxin
15 1838 Hm lﬁgi]g%ﬁgm v@gcgal %? r iy ?@lresrl@&'s cg} lé% tﬂan 20% of total

bet ween a toxin
eiesigpesein thiCRR, precuhstithted %ﬂﬁ’@t@ &A1 bp presemlin %gnﬁﬂwdyr(or antigen

PiRiREpoFtnaReredf) oR BindstkéhiA BaM no aci ds 1853- 2710 of

toxin A, Simlarl anti-toxin, nti bodi es. ca

L o e R St P S O e FHBIS eipha gt are the product
Nofl er dliﬂrmﬂ fem, tsp&&ﬁc hiiman (&JManasglﬁiaﬂmmmE@@ee Figs. 28381). For

exa e,..an.an t.oxin
Be)@fnfﬁ)é% Tl?eomé%oéle? ?aﬁ/ 180%%: ﬁWaHglflne ﬁgg/gnc%gfn r% ﬁ%@a} é%élg fproduct of,
t endenivBl @mea hummanﬁ‘ 5-pili igawme. NBiroamitibodiles gant dlim dic elernatively,

HiMRe Ml t pos e %‘&gﬁzl Vaegf%h'tf?eﬁq ﬁ'é 193 cp@f Bf @él%ﬁdfrdn'i‘ afuman Vk

manner antib
RORY gmﬂﬁnd/%ﬁ&lsg@na %kpowamhﬁr@rtmd @@C%W%Ithls section, above,

V\t‘ﬁfaﬁﬁ'ﬁinﬁ‘ﬁ’tﬂﬁfgldbﬁﬁh rééi&&adf%édi’rﬂﬁn&%ﬁitﬂbb&e@ aﬂéﬂieﬁ‘)l’edﬁby a process of
ant i g ecificidt. e .ani y st ens

ar e
uSE? m@BOIb YAy SIS 8%’11%% 1%1%”35% 8 ge%%lc segments encoding
| e Wi G, |Antomlmg19,mbletreg1bm deraed fimm & homah VH-5af1dor Vi
:)}r:{gb I& |$g 93810}%1?136 nuc ggotfa%g Fl}%ggre%er'é %%{#‘%Sﬁ;i the gene found in
amn—bmmmsl tmneda elhesouuatentide iffergmaes atotypicaliy ednvenfuaied in the

Blﬁlgdl ng conventional nonocl onal anti body
odol ogy, e.g., the standard somatic cell
hybri di zati on t echni que of Kohggr and M stein,
Nat ure, 256: 495, 1975. See generally,
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Harl ow, E. and Lane, D. Antibodies: A Laboratory
Manual , Cold Spring Harbor Laboratory Press, Cold

wepsngi4biar bor, NY, 1988. Al t hough t hese st andeeT™US2005/003725

techni ques are known, it is desirable to use humani zed
or human anti bodi es rather than nurine antibodies to
treat human subj ects, because humans nount an i nmune

r 3 sBodyetioro and Mddificasiontiof sintibpdies and ot her speci es.

The | nifaRe AIfRSAR T80 & FULhRS aﬁﬂB&diQsdéaﬁsoe' Wwefold @€ jfhibition of
hunman antl nﬁ)use antl fi or 'HANVA respon Schr

of f
FCDaD- al'he aiibedies paigbe o evwssg%ypefgwsu e Ig@ (ag IgGl, IgG2,
Cla i, Ingt) IthIgAaym sgb LUﬁIEECP&ﬁ“SﬁnyDtH&laﬁﬁB&}&ldn IgG isotype,

Sl P ey PR She BETHE <?%n%ﬁ§g$$g§§$@wwodw
i 9F 990 m'sdqfagy %@ﬁl&snmndlpa éma@ta(ﬁﬁsta 56 K(aphp, Fv or a single
V&l r?lbxlf froéﬂgntﬁ] h”?h%g nl’?éh?&tm[)&g:'lcﬁﬂf aﬁ)t bo: S égg a human mo];noclonal

I NMuNog man nonoc al antl are

fantlbadlm)nre;t;pmbmaohaltt@oawmhstncmrawtﬁwﬂlebo@dé@m@med @gtibodies, as
f\%@lﬂh@&ﬂ%&:’en%ﬂicﬁﬁé o1@iBfs QMHB%ng%M | onal anti bodi es.

One usef animal _in w gener ate human
onoc] SRATOTHAERHRAEOrPartions fﬂﬁs%féﬁ?ﬁl s eresenyiinvention can also

eb’dlfeeﬁﬁﬁﬁaﬁtlﬂﬁﬁBoth@’%ﬂﬂﬁﬂ&ddﬂi# Host R esnsimed with a)NATeﬁcodlng

glnbnunogm[in‘?u{gﬁf &(frl?e@lgéf rc]:% %lis and e t r a3 Z% Bﬂnﬁﬁt’ antibodies

geagbepridicsi byt hatwregaete emglnmmgacr@mquhsmﬁor dx@ample, (erombinant

aﬁﬁ’lbgﬁ ie805h w&aﬁce‘a@ d:ﬂoﬂl ﬂﬁ&l:&ﬁ?ﬁa' ée&ueﬁﬁg uee C§§DNhA or genomic

er w tirons at ‘I nactivate

dﬁ%@g enendéngithg ﬂmmnn@glabhlm light apd beawy, gains @ﬁﬁlﬁefieglfed\ﬁntlbOdy

ethehucldAlL s&qudh&( &ﬂ:@d])n tl%_%@ 1p8RPeptid4s thaR thsbktl infn expression
Accor di ng 1?35?fgt exhi bit reduced

e‘f@ﬁf"éé@lzl%%bta th groEs e |°§R}i38?’e Kl clf QU Fescriigional and
| thans o Adli e} Pressibe conttol @dpxegebsh (e Rx piessivh adutor dndRkpression

n d
PP RS AR R A M by B B e RO L Fusea.
cﬂlkynhbthaenestma inssrt¢d midbthe gamlexpriessadn vestgyr Frokaryotic or

ﬁﬂéﬁgwﬁ Handbook of Experi nent al
Phar b& c%ﬁ%%%&%efglad 1994; Lonber N. and Huszar,
mpsﬁ;lom@\pukuyﬁﬂmbq)st cellﬁgs pede epg% suglheells are more

; 646;11%’{]1911 é)Foka?ﬁQlcle@H?ﬁf Sserhble an&@&reté'a;ﬁ Pk oldo€ bnd

1995) ration sgeni c |
Lo g5 HR bkl HASIeY o i dﬁr‘md&wf‘ fhat iggnactive due
afo, 1m|iittqieﬁ f(ﬂdlﬁglcdﬁ mea&ahaccaﬂtnﬁgZﬁﬁvﬁEEﬂﬁ)wﬁﬁﬁﬂwdﬂiﬂm and

T%%@mno ﬁlngt R er qaffﬁlg%n %',{,a#?%ﬁé&gﬁy & 5P o47 Ag A0t 116 TORt cells will

qmnaﬂmﬁm of 11@9@ anGhodies suci gs ight clhasn Giames prhgavy chain dimers,

8\51}1]05 él%%%{ %@ﬁ%ﬁlﬁ g[pﬁ%lo ﬁg acco‘?{lm@ Ito the%l}@glt lﬂwérﬁron

152; 29The aubodies doseribydpersin, also ca@tbeaqroducml &t phest @ﬁlbrransfectoma
| AL 91 QY mpls, a@zﬁrbx‘:’r&ﬁon _@)?%om@ﬁﬂnﬁbﬁ@‘éebl%lq@s a8l gBhe '
Nt Ure B %Fﬁg) 8 el g Wikt the BFt USRS, SeySeiongsngs9:1202, 1985).
SF&rAathdte, 1rLbr§. enEIﬁid1m5nt§&3 géﬁ&s) d.f 1ﬁ;erd's’ate g, Ehuﬁﬁﬂa a(ﬁﬂlﬁody genes,
L5J %Pfq}ﬁtfgﬁd 1P}o§n elgr,gfésmgn é/%{o%h g% asﬁtaéyotg ?xpressmn plasmld such as
5u®d?n 3GH, g@blexplgesmmnmtegn disclosealyin VHAB HEARUMO 801 @36 and EP

R o L T et
noHb éhecfd@me%ﬂilﬁb%dg@@s £8n bingReneedan epkavreiichastedlssugeas CHO-
| £8Yd Bk K- wlsfbr%nemmg B8Rr clGr iR eIl ke QEIahP&@FJeG cells, fungi
N. et al Nature, 368(6474 856-859, 1994; Fishwil

D. et al ., Nature Biotechnology* 14: 845-851, 1996

and WD 98/ 24884. Preferably, the mce will be 6-16

weeks of age upon the first inmmunization. For exanple,

a purified preparation of inactivated toxin A can be

used to
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i mmuni ze the HUMAb m ce intraperitoneally. To generate
anti bodies against C. difficile proteins, |ipids,

wa@pabori4ear bohydr at e nol ecul es, m ce can be i nPCRUE®AS/003725

with killed or nonviable C. difficile organisns. HuMAb
transgenic mce respond best when initially inmunized
intraperitoneally (IP) with antigen in conplete

Fareaasi csllsdrhwraﬁhpd 1edd toviettodnge HRs¢ geneaicam ngﬁs ey methedydescribed in

Othg' gft ﬁ‘ﬂ%ﬁ‘ Ks élr%&r(?@réh&xo ilgﬁfegﬁmﬁ #Rg\feétgm"ﬂét 4:948NidtR transfection, in

s adj tivant e I nMmine response can
U@hlﬁh ﬁ@liweaomb@rﬁed Wéthéélﬁfmestq@}@ﬂ %Pz\h‘ﬁp bipterest (Rodin, et

PAIOEAEM oI W id) TA(HSIVE-FRROGH. Reten thtdueing Q‘l@esbﬁntlbody genes in the

retro bital bleeds. The as ) n

hells. S5 expiaRTRy ﬂiﬂﬂ&&b@t e SaheiRA 558 S0, TREse ot
Sﬂéf)febﬁit € t(rjztnsfeetcﬁnasfw}aﬁh tar I(h)én Be hllrlphﬁed fomtimedndxgipersion level and
ca se S : .
R HOGRE R e gi A RARRTaR B scpaiang pprificd
rfeorn\dse ofilturh eummna;ants and/ of selbmpmgtsmdarldatccmmalefw si ons

for eag |3V1ﬂ 'BE hﬁ@#ﬁtw ¢ ‘?f&ha{t% FSn H?erefbg’{/ H)cecﬁﬁ¥§51%l useful in the

mce are yprcally 1 nmuni ze or_each t1gen.

reygesat m@tmc VHOE §X@aplepl maéquea%e@aedaﬁqaraﬁlﬁ@@a W%hc%@th DNA
t éhcadﬁ{g léﬁﬁerrm&hgmhﬁﬁﬂ dr thé H&v? QB4 (bRedt sémm dﬁ{uﬂanubody

P feoihunspt DIV 1 BRO bRy Hfy Merbe e Eoth oo o AT AL 5 DNA

eemmi)llng elthdarng Ibethcefl the hghmdédemmclminssthdttemnat necessary for bmdmg,

PR oA, P S B, B0 8BS Gl B @BBechbfin acit
nYlkd moteceles bvaorewd:&onm@h 1m8cgtedDNA @@%ppEeareomeﬁé imihg methods

PhRL S5k dAerdh) pﬁpﬁﬁ(ﬁ%r? IbYﬁlgéﬁ]&él érﬁlbt)hf%!é cﬁpﬁé ﬁ%uced in which one

mcrotiter i’ ncubation.in

at e,
shaoy £ng enffrﬁ&ht @h@@mdam tﬁgmz en/& ﬂl@péher Eﬁ%feanﬁé}a@ﬁf hajggge
Srditicaonsi :iﬂt gthee tad thSbx A, b &ibtlidr Spitdpe dif thbtoxin.

hwg HEPRR lne@C@@E%”wa%éq%é%c”ﬁg&%% ﬁ'“ﬁ%q%‘?nbér@an@ﬁﬁ‘%?ﬁmques known in

peeiacti [Fot axanyile,rgeant eatodipd theyRei const&itt regjomiof g entram)for other

a%)%c %r(?)ljﬁ%cso%ag gﬁibo&g ?{}(A_&Iﬂé (@&gi&g Vglﬂ‘t ]{%ur e Oﬁgﬁ%ﬂdés I?g rémove

i thewkgiomendedingTthe murisp Facand the equivatentpopimefizagane eflmﬂmg a
| fhthad ﬁéjéﬂns’t’éﬁr *e%lcﬁir@ s‘ltl 'Eht@c? (s@@ R@ﬁn@é’n &l Shid@hti SHATBBtent

antl -toxin ce nonocl onal I g anfl bodi es.

aRtblisatgn Bed & 8onl 20y bAk%rfag a‘@leropwl’&t@a pplFd @ﬁ‘e]&q 187,
agalifuchiM., [Efur(ﬁielalll PaﬂéﬁﬁAf)Ibl‘l/cﬁtlf)ﬁ) 171496 M bigicon andli, Bueogican Patent

RO AT 15k R een R o CR OHBl ] s 5. caby

Catl .U S Pt 4)8116,5671 Cabgliyen it @umpahlh Patemiupslication 125,023; Better ef
a”f 1@%?3&%‘3%% h3g! ‘i@4f‘ib£é€§f £, ;{?f%ﬂ t@% PIVAS, 84:3439-3443; Liu et al.,

erlza trans

1987l fmediof.oLHEHad Ron S @ntIOBHIPRAS 861 R 1BoNishimura et
CBPH?s'?Sc@;Ic RsﬁSM 9’@%1065&/ @V&cﬁi 41 3195) J\ﬁﬁz?ress’m%h‘mm& and Shaw

or nore he_ trans escr |
E9tpil 888, 7. Uf’M@@F’thQMSQ 53315 %Eldﬂelw ib> %P%&an also be
V\'bﬂeb]teé By@éﬁo&’ﬁﬂma@i@m I.‘Hcﬂﬁlqaesixbvﬁ@b ONARKcfin@miutigB 1V regions can be
P %} nedecrlbedlnEanJe55 6, 8, or 14

Geirois BRAGO0URE i sty SBPRGBIEY it the JH

d eI et ednantibedy aesdnininecglobubi ahgh earl Be bidihi &1 2A@8thods known

te : LY vari .
| o8 (})lrg %%r a?f %cagﬁ 18“%;;1@%‘ Ierﬁl('i;lge Qﬁf#ﬁﬁl’?s%@fiﬁﬁ Va{lable regions can be
hesaveyasds iThy lqcatlole aﬁthe&DRmrybfrmw@rktrﬁ%dw caghe Hetermined (see,
afl.pR! B, ma&%x t(ﬁ‘@Q1f)%’eb&&éc@goﬂ@r%%%ﬂ?”lm%u%b%glc%l BRB¥st, Fifth
(per hapl ol d set of chronpsones human heavy
chai n unrearranged m ni -l ocus._ ggescrl bed in Exanple 12
of WD 98/24884), a single copy (per haploid set of
chronosones) of a rearranged human K |ight chain
construct (described in Exanple 14 of WO 98/ 24884), and
a deletion at each
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endogenous nouse heavy chain [ ocus that renoves all of
the functional JH segnents (described in Exanple 10

wWoiWe198224884). Such animals are bred w th m PEr/URaD5/003725

are honozygous for the deletion of the JH segnents
(Exanmpl es 10 of WO 98/ 24884) to produce offspring that
are horm'%y%gus for the JH del etion and hem zygous for

t Béitiaurtd pymenipfHeghh and BHumapdisstieese NSEH Pphbcation No. 91-3242,

I arthRita, @néAm! (?9@7)@ MY1ERHE0194: 981 -0 G@B S ﬁﬂqld%a@'y chain
for {OdUCtI on n monocl onal antibodi eS agai nst

ereioge ra, optieallysbe gated PP reBPAGkRE CoRtaRFRemRnS. Indeed, it
afs&mﬁ&@'@%ﬂ dlgdt fah g thHemnflb@@éﬁddsmmdﬁdaaﬁ&ﬂclhaﬁgmﬁty] Buman

ot e e SRERN Gy e, stheP i i e SRRGte constan

V\Ieg’mn; ega Fd reglomwr@nrtmn(s)nhmreoﬂte avliced) domexahpdes asiesired antibody

unct| onuﬁlu(% Vi rfe‘tggﬁﬁjfcyl? ﬂ;@ﬁﬁy@ﬁ?ﬁ %gﬁﬁclgsrs ?ﬁqthe like. Anti-
J‘Hxﬂb@%ﬁdneﬁsm grgienesd aemgrartkr@@logmzeéxmmws 9CRRdgrpfied

Oénti‘ﬁ@d9 %&&%&’e@ or ‘fxﬁfrﬁﬂ@élﬁﬁﬁlﬁs can%e %%cﬁﬁéd 8 dor gﬁdﬂ@ﬁg &fCDR

B cells w| be rmnosgem ic wth ar ds
aPl2

fhiugpn, ﬁﬁlé%%‘nlanWOeH’éﬁ‘ ¢D R@&f&ﬂé‘@n’é&lﬁ bulinyehai cange
Stepgilced CORYe. QIUIS]EPaf S5539eTbras 6BdY., KRG AV B2 :551-525;

O4pibihe Pl Shten Lo BB Y S S Bt 4055

cmﬁonalgrbﬁénter,ms Batgh225,63t fraction of B-cells.In
one e”ﬁﬂgﬂb@&kn b chRa @%ﬁﬁ{é‘trget%&‘ﬁﬁt br'be%’ééli 8 drepare the

i munogl I'n producti

r @ibpdiss pétheipaesgnt iavention: (Bt P@tpmtyé\mqwmlm GB2 138638 Avffilgd on
Metath2 GTRYSE W'Hi!éfSU Sf P4t. $205858), tﬂe&oﬁfm&%ﬂmﬁ&mmﬁe&w

the end nou genes have ee tivated,
t BESPOF AT oF Eventengil ﬂhaﬁ@é‘&qf&rﬁa&%% agtigody may be
tmpIhGedﬁngtHiat Eﬁst&f}fdxmm 6f ghuméh SIIKJ(e% JOCDR, fréih ciine 3D8, as shown

SR 2 o/ BRePhe 18AT52 3 shANR AL ESIEER AN £ Blve gy onty

i sonee ofithe M&gemb@rqpims@ Itushaﬂaahad:&ssam tseeplagt ithee mfmber of CDRs
SI%WI?%% BLhR A the aﬁgfofdgrt@?wer@%g.ﬂinea%n ifen, (Lg di4Roldin of C.
&ilg). greater than about 10% e.g., about 40 t o 80%

of th eHﬁﬁﬂaﬁi%Ed ﬁlﬁgao'di/man Be gﬁiegatﬁ&bﬂf §eﬂédu|1g &)élﬁ&ﬁ)%§ of the Fv

excl |veJ ot €i The repertgire
agﬁﬁ% ﬁﬂ%@é@ R re? VP egabwaaaeﬁiie@l%whgﬁwmm
| sn:qaemﬁﬁl ﬁbﬁﬁhﬂﬁmn]?‘i: variiberegionslaGeyeral meihadd fodlgontrati{¥humanized

b o o BRLY Moltih 3 Tnd08 ety s 220 dap2-1207, by Oi etal,
i IﬁﬁﬁntiT@blmzqm 4 284bantpylQEEn epaletes.dlak.\5,3854089% Ul Fat.
| d;
oyeORT6L Ui, B Bladd 650 THAGRAOR A BT Roldhe Mgk Blating, and
i oNpsessTg thuisdelg apidiraduenggs thefl gagods #lbor paviefdaimsmaEiohslin Fv

VWalriabfb’% f’éh§ fromh aflédsnédeoff aq{eaﬁ’j'f Slsﬁ%/llﬁgchﬁl%o i@%ﬁf&? BBsueh nucleic acid

about. 107M.\ 10
fare “fﬂ?ﬁa%@tta hosg Sgﬂed Ub"%te&rtf’@ sfor exagiplg, way b ob biEgREAdom o
nh}dﬁld@ﬂfa pimdld:mgealf’arﬁﬁbﬂﬁ agdhadt aphetRigmitddaapes vh d60ibEl above.

in n h .t econbina
(B BRI S b AR SRR b0 or Gopugaihiggot. can then
V\bet ¢1011¢¢19mtman apprafivetd enpnesoighoiector.n®thea techeighemfion humanizing
ﬂb%@i%@ s fdiass Paégﬁg bEANED RgobeaxY Sﬂ{ﬂ)‘ﬁsﬁéd%}} DERAYr 23,

peptl es are enco y human transgene sequences,
h may i ncl ude sequences derived by somatic

nutation and V region reconbinatorial joints, as well

as germine-encoded sequences. These human sequence

i mmunogl obulins can be referreggto as being

substantially identical to a polypeptide
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sequence encoded by a human VL or VH gene segnent and
a human JL or JL segnent, even though other

woenwsgered | ne sequences nmay be present as a r eBCl/USWD5/003725

somatic nutation and differential V-J and V-D-J

reconbi nation joints. Wth respect to such human

sequence antibodi es, the variable regions of each

chai n &l® wijlyndhe sappa of thedsyengion pesrasdihedies gowbighispecific amino

hb!éT@é"haﬁ)%'b@Eﬁ Elﬁ)sytute]d d@l%ﬁad blnacfdié@ P52t lad) BAN YT tll%dles have
ene. Segrent s | east . 85 percent

t ﬁ@%’@aarci étl'i‘lgglil%ﬂﬁ'stﬁ%\ émSWSHﬂ@&OBySWHﬁéFP YerRye h’éldmg to the

S&ﬁﬁgeﬁf o6r @ra@qﬂ@ta ge[ectd’dle sﬁlﬁlaﬁﬁlﬁsélﬁaf ab¥dpedt PhindWorR Pesidues of the
ercent .gr .nore. of the var n_sequences .are

oS Rt Bl o hreac i Bn bo%ePad B AT o Soids.

t Pmmiriecatidnsveﬁﬁre substltutmonsomlgm athinnecslagsidueses]j@est to the CDR,

. ] Vi i o .

LS SR BB OTTER UL U0 ) S, R, e

sBﬁéel@atmga@néo ragiglis dvpng &mﬂ@n@we @ambpé gsUfSr é’qu ésﬁt&5}089 (eg.

C@élﬁﬁqﬁﬁflzfleﬁ 'tl?é‘co?ﬁéiﬂ@ﬁpﬁﬁl)chtamtxerafﬁn@&b RRCOPER f¥nce. The
human V ene seg nts as fo nd in the human

{ FERRBIgB Regey o7 e aman antibedyfEmewpylpsesaipnag, or a
St@RenkoB s@piciitd. ne sequences (or individual
nucl eot,i .de ositions uster. |

" o tuieRRuls R he! 15'a Sudied TeahbtFoph B iy eaudtity
cbemitmng arfine ahidsior weipetides) imatfaribyl oEslatéthteqoemads (See e.g.,

t 'W%nﬁeﬂeé% e GALARS Y 1 éw‘n%@ Wérﬁ%g%e@@ﬂs%ﬂﬁﬁ G eint l@é?msﬂﬁgsn Ina

hunma man seéquence

cFanily ¢iquetsingscagh mtlszn l@mn@nswsegm 1639ccamd &y the amino
hwmacaﬁﬁﬁ@ﬂfégt frégahile Bednit fostioh lﬁﬁléﬁnﬁq&e IPWMﬁﬁG acids occur
Such i }‘o ﬁ%ﬁ swi t ched hurgi\ aﬂﬁq ence antibodies often
cBHaty Aregnentlyy eifhsr sa b e iCORYeEFUS SegpFnes) %y CPRsensus
t femewoikdl kmtfen irgiuatgldbalinfdf@s td & framewobiiuegionldn e dddsensus
r_VS|due 11?gas a result of affinity maturation

and sey %tfuhgr?e%?e ‘cells by antigen, particularly
subse qAamntlttoxmaotJhody pr fugigen thisbugiportipn dndreqfecan be derivatized or

Cﬂﬁ‘l&dggg Afiothdi a5 (magﬁlo"lgcfl %y aHUtﬂ@g?eiﬁigg %pgﬁ)tem% For example, an

ant | bodi es ave I ndi 2_3(
15tbgdycan be {sictemally laked Q@S@hesw@gwmmgs gengiie rfusm;n noncovalent

MRYsBeibtie orl athe@w;éé) M dne ordEre TRk d1B 1R En s, Mich ds@nother
IxI%ﬂJi reater Anti-toxin ti bodi es ' can al so

B 15 SPER erog HAMEIc RIS i FETHOHAC kB e or a protein
nblC}&ptlﬁelﬂ‘Bﬂsan mhadibict Ssoctnidngnidt sothrtmolécuitd Guéh as a streptavidin

0t Lbodi es Hu 1 {?no?(ﬁnal ant i bodi es t hat
spec:lff‘% YR8t %i n A i nclude antibodi es
produ c@de bgpetdf deﬁw;zed Brotdin iaprddBedd byl wossdinklimg ¢wbd loethore proteins
h | [
VB e e AU RA Ml KE0 . S ICERLIRIR HolfRhose that ar
npetecobifaationalahaving twie dishngtaeacive sepups separatedyby an mmrﬁpnate
I §ehcNE. gOfm-%Eﬁemﬁ&ibeﬁzo h$ex Glcialiide *ébt@f; Jr‘Plofn%?Sif&qctlonal

Do L@éue&%fﬁ? dts %te ﬁi@héﬁ%s tox\iﬁﬂ'fl@??maé &Fon @rqa@cal

r Egimpaisy, RGEE)ordgfILvarl abI e heavy chal ns and/ or vari abl e

l'i ght

vari ablé ete"tachﬁ %enrts ‘é’“% H@“‘%h ao%"ﬁ%%%aé“% @%’S l%ﬁdj(%r labeled)
sihnclude |ﬂuof’eg¢zﬁne CQmp blmdsywarﬂiab EezymesManosthbtiegideps; yurtinasaent

C@@}eﬁmsnﬁoﬁﬁﬁlﬂ ﬁacfllkﬁ%d%a&lfvetﬁﬁeﬂﬂ ' E}@n‘éqllafy%morescent

N regions. From.t ese ones are shown in t
b eRizDI ABTES mclugs Flugrssecin fheresesiniispticoryanpienthofiamine, and,
a@qﬁlmrcﬁéﬁ dr ARt IdaR Ako Bk deflvatiedhatiddidisable enzymes,
t deternmine specificity for a particular antigen.
In certa| n enbodi ments, CDRs cggresponding to the CDRs
in tables
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1 and 2 having sequence variations (e.g., conservative
substitutions) may bind to toxin A For exanple CDRs,

wo poosh2ab2 1, 2 3, 4, or 5 residues, or |ess thmmn&%mﬁosns

total residues in the CDR are substituted or deleted
can be present in an antibody (or antigen binding
portion thereof) that binds toxin A Simlarl

asvch s alkalinephdspbalpsesheraeradish peroRiRese Gngadaaiest
CRRBADIReHEANE B 0sASki SRURE Bk INRL 'Wﬁe&@ﬁﬁﬁ&ﬁ %ddenvatlzed with a
armn%st mul tiplé antl b(ggl es_can %‘portant
bisieataRie SR WS detgsted Ry Afiag a@s%rwn freagepa ha Bhe.enzyme uses to
| probiticeCd\@dtectaistg reabtid pﬂbﬁﬁcta ok Bogisis, wheratht deteétable agent
bléndl n ortians there Jncl§§ e.the anmn d

O&a%ﬁ Ef"rﬂx RGIXPIESE st-hﬁ- difiop SEAYISERRPCI0%
odiamincdenzibine 1¢adg d a chlared reagionpraduct, hdudnﬁldatmdtabke ok protein can

f c . i - .

aélléd 9§ gexﬁ}eaﬁ%d‘%_ @ 2 ng /#&{%%(5 ] %%RBQ@éé‘/ﬂfouhgﬁd AditPbiotin).
CﬁR@X@mpée v pRtisidy cen b derdyrtizad mili toefin fand Hetected through indirect

R R > x. &/ Iy . P/ & ( SE
I D NO b%ele%@{e&s&nﬁ ap‘gb%ﬁ ‘tﬁ‘dlsgqjéar 2% qréhagnostlcal?y and/or

eﬁ@ﬁﬂhfé_ﬁﬁllg in &tnberf of&oﬁfﬁktsa hig@dﬂ@@)’to@b@hﬂ& aﬁﬁ@iaﬂéfimiﬁed antigen
t.he .anti es or ortions thereof. ., ..

e e b inR s Rt 4Pl v o By AF bl ¥ivitation; and
N@) 28}ictectradirodet GDRRedNtigen . &.abaximeay yincheinlar bgateror a patient
of anf;ﬁ@ eli;} Wr&#? ?&hl%ﬁthJ apx%%‘iﬂ E:%le l?ﬁ HQéuB ds B bF 2BEnitA8ERRE procedure,

| e.gy je d@t@nxn%hx efﬁ%cxsfamwn@ee@&gt FEBIMER29) , wherein

X is apy aﬁﬂk@ﬂn%ﬁh’%dy’ﬂﬂ'ﬁﬁﬂ &ﬂBindengﬂ‘d'grﬁ‘Bﬂt t&%fﬁﬁy%"éonjugated to
i ncl ude ar| abl e I.ons ﬁﬁt are the product of,

dEatRE g ?C(}l#}reg Té’e? Gias i munogl obul i n genes. For

exanpl e, the anti bodi es can include a variabl e heavy

nre t is the product of, or derived froma
h%n’g Fég%g é@‘?’ Nuner ous sequences for anti bodies
der i vednfitormhiisodiesmandecharacictiadl for bmd@etBank(ox)n by a variety of

(¥ oy 0358 SRR 835 15, iy

NeorogBietes cambeicesterbwith Lhﬁetﬁxw to@id antigenrin @B Sgatrbthen blocked
swﬁm&@vm ?wt@iﬁg sich a5BBRRAB Iséﬂ'u)ﬁ a1b&laﬁ1 sﬂm@ﬁt&%m Dilutions

or .al ternatively,. include a vari a
r %%?ciﬁsﬁn&l figm P’émflﬁjémﬁ\l%/f’&l}%’tce é8fe adged 6%%} &t fqngﬁ%l‘albﬁﬁ’ﬁéﬂr 1-2
Viourd 8t 320 Theedatesarg waslﬁﬂmﬁﬂ]ﬁl RBS) Twed. 20Nmd thelbinbibiPed with a

€] 837 ar t uence of
h%?ﬁgﬁ“‘%/% ég(g}g?{ Pg%lgﬁgn }SC Onﬂggﬁgle%oyjﬁg? ﬁ%{e arl%aelmgrpglosphatase
disdrhidgeat 37Ct hA§eseashing, thealatee prevdevelapsewith ABTS substrate, and
e
SRR OH B0 S OIRLRO Pl oo
Ilsrty is introduced to genom c segnents encoding

]E h e r egar{pﬂﬁlspéssrsgy 6 dbibedvaol 8 BhEbé ﬁ&'d%‘ §c1€&{ fo¥ @fkibodies and,
rom.a

n{ap: é‘é’PPé%@aﬁ %ﬁ‘i pg p’écecﬁnﬁ’%ﬁli@%fh%{ ﬁ’é’tw P‘I’?b%‘@ re?‘Ft’tVHé( Vﬁ@h‘@e toxin.
f Hlyhﬂdcbmasﬂhﬁl ﬂrydlmb @htibddisstitiatshind, l}ﬁsférdblt,dv&b higbﬁeafﬁmty, to the toxin

A BERT Fs ik hE et MRS R SR iR s8R pridome,

t Whtchsp’remsfthmhcttwim afdhe paredxciels @y BlclSigecaarthérbloridhesen for
d 1d O clones
d@ggﬁg%%gﬁﬁ)&mgledﬁ&% &I%bogbzégné\nc ttlﬁﬁvar i abl e heavy chain

and variable light chain regions that are at |east
80% or nore, identical to the variabl e heavy and
light chain regions of -152, 2Al 1, and Id O can al so
bind to toxin B. hi related enbhodi nents, anti-toxin B
anti bodi es include, for exanple, the conplenentarity
determ ning regions (CDR) of variable heavy chains
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and/or variable light chains of -152, 2Al 1, or 1A QO
The CDRs of the variable heavy chain regions from

w0 bwsa213bones are shown in Table 3, bel ow Tabl BCBUS2005/003725

Vari abl e Heavy Chain CDR Am no Acid Sequences The CDRs
of the variable Iight chain regions fromthese cl ones
are shown in Table 4, below. Table 4. Variable Light
Chai n ToRRrifyritroméetosinSatibedics sclonrs hxbridamas qanbeigsrven in roller
g)ott eg‘%%{!s %i)#l!u{e? SﬂaE hagy ﬁﬁér%ﬁﬂﬁﬂ%%%lﬁEﬁg' ghﬁéﬁlé’taﬁt@ Carifbe filtered

i‘cular a n certain e

@od p@wnmtc%eﬁone %ﬂﬁ@l’fwb@maﬁogramYe‘glt@ Pléﬂii%vf14°1 Eamaﬁgfe (Pharmacia,
%%%H@%ﬁ N@B't@bhﬂﬂ&h@&r&em 9&(&3 Bhffat éx‘éﬁaﬁ:‘géhs PBISY tHe@dfgentration

(ioxm . n’F‘Ed CDRs, in which 1, 2,
@anhe defermingd By sRREEOPRIIOMETC 1pfHAAAS004 of ¢t ot al
resi dll%sddtéinﬁlﬁ&f @RRelated momslonalirgibodies biddstoanhiqerepliepes, each

DhEPaB o br oM ing RrnBl AR AlRML RheBAS [pi8Re, Rockford
angi memtmmmhm cambe dbfeeted sgthongreptayidia labeled grobe.
PLQAne ﬁﬁrb 8os UG b/ Rfnkf f% d?&%héﬂ %’E@@le toxin by Western

[ m’runognl SbulT genes (see . 28- 3 For exarer/
&hﬁﬁa&tlbodles can |nclude a varlable heavy chain

regi Orbﬁleaatsseiy% tb Bfealire dulityadf. th@ﬁntﬂﬁthﬂaﬁlﬁ‘oﬂmmﬁdman
VH 5-51 gene. hI% anti bodi.es.can al

epBARALiPY A19yS.| A oP (a BotrAliZgiAn By Fah ZPape dhs abjfity of an
tdﬁﬁbodﬁtotlﬂlﬁbﬁ Retuphthid cffat odeellsiaduftnen(ses Fxample Yxbed@). In vivo

cglgl%gs'ruﬁé] {élzﬁrgn uzrC 1@&10%%9 escﬂbé(ﬂ?l ﬁ{)aﬁqé)lé’stw 6, and 7, below.

|on ove, varia
|nnunoglobulln regi ons of reconblned anti bodi es are

d;ri, 91‘}8 el €D §,t9;ts5 gmypl nation in vivo in which
varlag ¥ s In uce ]%enon1c segnent s. encodi ng

t he rdgiappiner wpees @Plﬁ’@‘Fsﬁm 19&‘? i9BIPEOYIAER ORPOHING &L

fﬂlﬁ%ﬁceﬁﬂé@l a¥teprable dorfl os\ﬂﬁ)rﬁz\zrhlbﬁln@@dkﬁarﬁﬂﬂlbbﬂy hiotkeule
eot i des that ar

h h
rspHPoR TN OT JHisR %aldde e e arispfedher
gﬂﬁhﬁﬁﬁmﬁaﬁhakeqﬁﬁﬁecahby concentrated in the CDRs. 2.
roduchy on %Eﬁ%c%'aé&%p%&bl@ M&rs%c%%ﬂ%%hg%n%ﬁ¥olvents d1fpers1on

differ toxin an can be use
i medihdsatomic land pbserptionGivAyingregentsn andibdilike thaiaraahysiologically

t&)@)\éﬂp e c§ ? be' éﬁftlaMg 'antr!l%oﬁ? ngtraml!lé&@ar subcutaneous,

Fpaém;@rag |r<§pta11 srpénaémr, e@ glsadgﬂmp‘a@qrgé%,ﬁ@r m@%@on or infusion).
g4 . "Fllihec dshrRAY o eRERfonGany Beinf i dridteafobm§.eTiese include,

gfrt]p( :eﬁaépp 1g; 1 m&%eﬁ? g@ﬁgﬂ{d) gdéi%gangglfn Gl Su%e }g%l 1{0&1([] a}utlons (eg.,
amﬁe!cfb@l@rﬁhﬁﬁﬁb&/sdhﬂtﬂgﬂ)g wispersikins ve smspehsuotm tiporooies aad

?%Jté%ﬁ% o:li%%t 'i“g%%egerr&ld%ﬂn ﬁg&?ﬁ@% 812 ﬂ{aenl %ﬂ?{f’g{oﬁé bf acflmlmstratlon and
hihempewtiecappticitivnd il ful sempesitionssarain thgdomp phimgsgpble or infusible
PQILHRES A%fsehll g?cf R e%@.ﬁnﬂgstrﬁ%h'ls ba¥htBrad (d &k bﬂﬂ'a@&lo%

portions there In th resent | nv%ntl on

a$®§u®@equéclm’fm%ﬁ1%eab AR ERERCRIET ) g8 Geappis, thh gubady|op ntigen
t pARBEPoRRMA thfer %eeidﬁ‘aﬁﬁﬂsfégad Hym&@gémhy irifosibn ghinjeation. In

hea %&3 P@QH t GE Bqt L gfg)a %ﬁt;glegﬁaé n% Bﬂlg]top éﬁereof is administered by
eﬁﬁﬂaﬁﬁ@&ulmrtsﬁmmuesmjdéubn exanpl e, reconbi nant

anti boilée %geré "ggreﬁ%ﬂﬁﬂﬁﬁ%lgﬁtﬁ)hoWﬁﬂﬂ&kﬁ;ﬁﬁgﬁﬂaﬂy” as used

sequen

i hereinagtanboddas df|aglmmafmﬂ10h@§w thm@fﬁgalwdttmcaééw@ﬁraﬂon
aﬂ%daﬁg %? njd@on] Eﬁ%ﬁgfddg ewﬁl?(ﬁiﬂ ERGRLBAGRAF VoY) @ eamuscular,
pol yp des 1 en inserted into an expression

vector so that both genes are_ggeratively linked to
their own transcriptional and transl ational expression
control sequences. The expression vector and

expr essi on
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control sequences are chosen to be conpatible with the
expression host cell used. Typically, both genes are

wo p@efzle2 i Nnto the same expressi on vector. Pr ORET/YSL008003725

or eukaryotic host cells may be used. Expression in
eukaryotic host cells is preferred because such cells
are nore I|kely t han prokaryotic cells to _assenble and
sBipatieial, ipirathesalynireiapatan idraorhiiah dneepacdiag, ynteadiermal,
aﬁftﬂa &@Mneﬁ%‘éﬁﬁoheﬁn Mlb%ﬁfahb&g}’ sﬁcﬁﬂ&ﬂﬁd irktRattichBir, subcapsular,
@ftl%ﬂ ue to.i %dln ca be renq& ured

Qjd¢ Gtgina k‘?li’b k%réstma nigeHoRANGHRSIOMNN.

Rev Bil‘hﬂ’aﬁmtl,c cBﬁlpéﬁﬁeﬁQtypibaﬁ? Yhould bé stefiesmidBtadid Wader the

o
SRR of Mt ! GBS B, corBRE B f R ottt s o
dsqi’etn@, numocmuhllcmo dapesmmt lipsdnehonetheysdered stratitmg suitable to high

m%?%slgeenﬁw 131060 i 08aBRIL RIS CarIRAHEDBEL LD RlcBlrating the

O Can uce |n a OSt ce
u%ths coppp ﬁﬁplaétlb(%il}’d&r?ﬁ’ﬂh%d}f rition) ipdesreaiinetham@ms in an

t gehom ﬁﬂﬂ@&lﬁcﬁﬁ m@&rtﬁletdi‘@rb‘éﬁﬁﬁ{dtl@ﬂ oﬁrﬁ{éi‘&ﬁ&l@@ndlﬁer%lilabove as

kn own | rt Sci enc

1588Y% %ﬁ ]&ere ﬁte’aﬁ%at’é’ﬁb &ﬁnﬁ’@ﬁﬁ’ 3 ‘ﬁFIPFéSI@%WéF g;ep@;ed by

| mcerpestiingehdactivh sompownt intol Meﬁ&ﬁ&hlcl@@ﬁt datdihgabgsk dispersion
' DESiuA R BE ?%21 124 oth&F {1n%'red<s e 01innt %ee?%%é%o &é(f above. In the case of

expr essi on md suc
es@pmb@@ivvdnrsSfyrsthe prepaatioo o dtenhe necabldsphBRns e useful methods of

?&1@&&1 %@aﬁf’m@ al%rn%énd ﬁ’éezb 'Hrgﬁxg Blat Sfi%?(isezgﬁd‘f&r of the active

SYysS known“in th
vanswdméplé%s gREadditenal éavre&éﬂé@d@ahfr@@ 3 mwlgmlz sigrijenfiltered

estt@iomheo OBKe }fr@bér&hﬁ&i@ghoiaéscﬁiﬂgiﬁéah%e%alﬁﬁﬁeﬁ efoh‘ ex&hple, by
%?erna ivel. r eu S cells like. a
dBP R0t 2 e9atibe S\“ |18‘flh%§’§'t %g}aprgenaspﬁ%oﬁgpﬁ H@Qé’aﬁ%e size in
i the msétﬂfehstpbm aerbysthe ase dfsuafaytanist m’ﬁgioﬂ@ﬂmbs&pdom Of injectable
t r of ect
E o LT T e
a@téomlﬁbafod é@ﬂmwlﬁ,hnmqstaamcv salisland geltinyi ng t he DNA of
| nt er epte 4fARRHRs afd aft boh ﬂ'RJns dmkéi%% %Eé(eﬁl) canln%?adﬁ'?fﬁstered bya

2000% After |ntrodu0|ng hese a y genes In th
heptety el methoddlmaynapdhe. 4, aag 91h@a@mhewaytucmhsétwns As will be

i a:imtdu&e@sy tHRGkHRU e, thd RAfE akd@bt $10886F aﬁﬁﬁﬁfstrﬁml will vary
ns(ilect omaﬁ\?\gf %Orca then be anplified for their
@%?8 8¢ §Roy fhy gesi ﬂﬁ@caled to produce anti bodies.
Rec onbinn@nbincenttddaderds anantibedy, sohatitedy pottigaithétbPilay be orally
/ ell
s%%}a%g&f f&ruéxﬁﬁ Wt?leanqg%r?ﬁ{ﬁen? Bg oy 5 %gcf Bﬂe%amer The

’échni undar 8§
venmReing ﬁ@dmthqrh@gra@sm@, ideyredlimay a@OebemeIoad:d inrm liané or soft shell

?%eﬁaﬁtéf‘%pbtﬂé! ed@ﬁaisﬁti’éh(s:%d: o %ﬁﬁ'@g}klimecgtpo?]ﬁ%% @g?cﬁﬁrthroqﬂ e bfbject's diet.

| Fgipraldherppe atﬂwzemﬁéaéw s £PRPEBYEs T baigeerportedayiith excipients
aaridiUsed ih thRgeanbf 1ﬁgék&1bméblbﬁcmhptﬁwef§aﬁo@ie§ Q:aB Sulsks %H'xus

RIS SRR g S AAERGRE DS ot venion
netbershar yarbuterabadminiration,gt may be neansirand caae gieafonfmymd with, or
b

5 A SRR o OB RSB T P
nesinenogitions aarebearatinistared with niasidabdevicksdmoivbgnl theeargi n.

I n addbpdagn re%ﬂn I‘rknaﬁte h Rékd %‘ﬁﬂob%'tﬁéo@ﬁg Sle?i?é&jﬂégfo‘i‘lse (e.g.,a

whi ch oOne one |1 gh
ttgi aﬂeutlgrrasrton ﬁé?xmw siiele PolyRimaybs iadmipigiered, several divided

sqused by bé @ﬂmﬁﬂstﬁ’@& bg@artind, ke thd dRB nidyebel@¥pdiioRtlly reduced or
anot her epitope of the toxin. Chinmeric antibodies can

be produced by reconbi nant DNA1.echni ques known in the
art. For exanple, a gene encoding the Fc constant

region of a nmurine (or other species) nonocl ona

anti body nolecule is digested with restriction enzynes

to renove the region encoding the murine Fc, and the

equi val ent portion of a gene encoding a
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human Fc constant region is substituted (see Robinson
et al, International Patent Publication
weanWBae1 02269; Akira, et al. , European PatePCT/US2005/003725
Application 184, 187; Taniguchi, M, European Patent
Application 171,496; Morrison et al, European Patent
plication 173,494; Neuberger et aI I nt ernati onal
Amisraasest asandipied by thesaagenciesiof the therapguticlsitgatideatlt is especially
dte {
a%ﬁﬁ‘ gt Bl SURRERRn R AR e R ks of
’é‘E-StféFlo’(i by m&?x ofglpsagez dosagesunit fogmens uged hergigzefers to

J h Ig?mz?_lgscrété&nﬁhe35gﬁmta$y ﬂo@ edfor tHel@BiectsHOBS treated; each unit
i shi

o8 & brelupiir s Aty of iyt oRlingad Calsiat so mmguce the desired
aﬁxebre@hmm effadt in 488&atich withthe @@nmlrp}iamhce,uucal carrier. The

%e@ﬁﬁ%‘fﬁ%& J.Eog)tlge %E?ﬁl'uﬁ fa 'o? ﬁl%%ﬁéerﬁ 3%tage% By e%tdeirectly

reco ques
nderiendeny ondg) tha ynigan Cb@a¢tﬁlg&ttce of the aphive ecrmwnd@nﬂhl@ particular

MR RS to HESIHRRRA, a%@ (BE{h'e kl‘fﬁﬁl/atghﬁ)ﬁﬂlerenhm  fhe gt of

|nnunoglobul umani ze

chal n can
i FOTRPRING S Suragﬁ n agtiveogpoygae forihg trﬁ%mﬁﬁ%/ Plssasibeitpingndividuals.
Obt ai nad, exﬁﬁhplasﬁiﬂr@nflﬁﬂlltlﬁg Sarfg@ffo&ﬁth‘é%@@ﬂi&@@ or BF@hylachcally

f k.
25851 Rt e S bETRB o STl B o
0é.gRPOG-25 n/ly, 1-Amgilog, ©ogi0dal10 mibagektis toFbef finktkeli uriderstood that for

S A TR, G504 TR B s g coning
Jto the Individual need sachie poafessiormhindeinght ofthe persety wmmtfmng or
VaipeARbifg E}f&ld%ﬁﬁlsﬁﬁﬁbn SRhé Q&ﬁbé)syuorgeadd tﬁ@tt &Qag@ranges set forth

c rrespondl regi ons.. | ndeed
e geraN %ibpa‘%éafﬁﬁg { BRI ER Wt s 5P egpracice of the
hela@hed confi@sitidnng ful Iy human anti bodi es, can be

o1 U4 i BB B BB e G o ARt By o
partigenb{rsling patientherepfadhe &ite carf includz anpbemore athai dl@dents
afﬁﬁ:h}aﬂ%!)lﬁgt{'&&%)ﬂé' for ug#j Q)‘Elie'r 9&1’g{:§ts b, ég isz@f ta(f{leﬁ%peiutlﬁ agent or an

Apgent usgfmlrfoaphqlqjmb grsotb@rwlwogph% @@@@tlb@dyhtg a label or therapeutlc
aﬁ%enf QF Qe ZRfkriaBCHRR] Fﬂ%ﬁﬁng HRnEkGHY B a@RidiRRHYn; pharmaceutically

ecules or i ulins can pr oduced
CRISeRR JBIF AR An %@%ﬁo@ﬂ%flﬂ%wakfm@ém%wnﬁ% sulject.
al | CDRariofis éombinarione @f efittHoidfes Q:bh@bélpﬁcﬂdag&ﬁtofg@ﬂhbﬂqli‘ﬂ example, a

NG oot i Ehnal 5 10d0n 4 0427 afipdatss T dipinde the varisble

288wy 584 lighe¢haireregions pf 38B&d ahtibbdipsithat bind4d tok@bB-(e.g., human

41212%:1??1%15%2 ?:%ﬁﬁ %h%odf) Qt glﬁzﬁlﬁs?gllw&f 1G1(§) {)ropolyclonal
pﬁféb"éﬁﬂée@‘ﬁ%’e avith tmsm B)s qnﬁbo Jpeeaarhe mwé iegether,(wrackaged

P gﬁftel hictkeikon CB 2188638A filed on March 26,

nter U S Pat.. 5,225,539 the contents of
whi oh J\-%fr@ s £ay yseicap al@%raw%gansrgr Hhegpnentic ppplication including
es@gpstted d@daneﬁndVdT&néﬂBR@f admvigoaribh (‘éflgr gin ypHtichowith E@ymptom of

b ed.with.at |eas

CEDp! QRptb i i BILILRR P pihoiEPE L ety o o
Zgheziatdli erdabtel onethbﬁapeﬁ.ﬁ@ageas os fmwrificafi@abd fescadjwegatbddntibody, e.g.,
aly ﬁDRs may be replaced. It is

on %ﬁiﬁé%gegi;upé 0 repm difen nunber of CDRs required

for binding of the anti body to a predeterm ned antigen
{e.g., an exotoxin of C difficile). Humani zed

anti bodi es can be generated by repl aci ng sequences of

the Fv variable region that arggnot directly involved

in antigen binding with equival ent sequences from

human Fv vari abl e regions. General nethods for

generating humani zed anti bodi es are provi ded by

Morrison, S. L., 1985, Science, 229:1202-1207, by O

et al,
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1986, Bi oTechni ques, 4:214, and by Queen et al. U.S.
Pat. 5,585,089, U S. Pat. 5,693,761 and U.S. Pat.

wW®2®9321482. Those net hods include isolating, PCT/US2005/003725

mani pul ati ng, and expressing the nucleic acid
sequences that encode all or part of immunoglobulin Fv

variable regions fromat |east one of a heavy or |ight
chai n. Tisokit easinglude aditoptabled el s ihgragp@ioggent, Radana reggent useful

tie §1‘i‘e1§th‘d% (Ll‘%ﬁhérﬂllste%uﬁﬁﬁg 20el J&ﬁer@ﬁfe"%fﬁl@'agentﬁ@ﬂleb&hbody
gt ai ned Trom

roduci n an. ant
GHBIGE S5ES DI AR Aoty S PIAS BBy do such cases the

Thecandiacliié 6anbr did cnneditiof vebe! tolumary oue theashdtioady a separation
{) fragnent ,t hereof ., .can the be ¢l oned

SIS pF-Eaf SHSIRATEPIIR colupin, for usp fiLFePiatin ?‘%ﬁfa jusheg,product from
m]mungmau@adﬂmMﬁaxdloesmanaediass:rl bed i n Padl an et al.

EP 51 rﬁlq‘f‘!:an ﬁ%&%&tﬁh h 9ek% %ﬁggg&ltlg'l"l)’al réla%% é!lCTchlS @ diagnostic or

Wi thin e sco e i nvention are ant
viliprepewiseagent;, e. gam diegrgeiicier mameetﬁ@eageek?ésieﬁcmheédnermn and/or one

d&J 186:2 @ddRfon AR oxinbrR@fild. Gitdlle mﬁrb%aers K&%o@ﬁ&ﬂsﬁﬁ%@ﬁ
m.no acid substltutlons I n f r amewor regli o

sl%eﬁu tediag apPROPHS, Wi i RGPS S?Hi‘éat%rﬂlilf}fa’é‘ﬁeut\ﬁ prepatafios.

ex anpl @theakitetdheldde sptithized hﬁﬁeic aofds @peRPi@anti-toxin antibodies,
r% residues of t ﬁ bulin chain can be

A Rt o SRR e PR R B i 1ot dls

Preferred | ocati ons of the substitutions include am no

r%ﬁét?l%%e%b?ﬁﬁ@k’o&;ﬁ; ﬁﬁ,ﬁn@R or which are

capa I nteract CDR (see e.g., U S Pat.
5, 585, Digoyew proteing arnéAbOéleﬁ BaYd HgUEm YR et rRpRHic,

tﬁl@pﬂ}%&fc Qric?dldg‘ﬁfsﬁb agdtién Fér@x thése%ﬁb@(ﬁ@s & b administered

colu t.he. content s of [ re hereb
ﬁﬁé&ﬂ%&%ﬁ@&e > ByR- BV EROT ViV 8T ?&@%ﬂ%‘? 1% [0 sqy inhibit,
bsrevenmadlapse, hidrmrm@‘nmdodd«y ﬁicﬂhrmm[deaseerqmmm with@. difficile.

cequersb pSREaRAy e SOREEP MR IR N5 at Bt gpa non-human
aanimelsa dihd ¢erfmo'monthsineatanitesly” innludes dlrvd:ryebcﬁftesr, ngatneainmals and

PRI SO A PR ot

hawesy of proteins, each position in the consensus
sequenplee hrotePECaHal aﬁﬁb@dﬁeé&ﬁilﬂﬁs@@oﬁ@él@k iAGaHrtel 8., Wshro or ex

f I h

i Qrtﬁ%epi& LR B 5 Rt e e g contacting

| step eehetsb éffectaddycadigrthel sntb-anxine matéhodf of Cragmentsthisreof, to the culture
f T8 r’i‘he gthg(.rl]s éaﬁ'ﬂé&%@oﬁ%&d éﬂp ivfr%%? b cell% a?eseﬁtaiﬂeakﬁﬁﬁct as part

r egl on In t e consens
aoitan-ip owior(egn tthdyepbptic or pmphylgetnp) b]l‘tﬁdccvig pr ft Yiemembodiments, the

t&ﬁﬁ&ﬂhﬁ %ﬁ ?lz Cc@e[q 1h\éasﬁ1*8]%€fja1ﬂrm%1h3é‘seﬂrﬁlﬁl éﬁﬂ% B anti-toxin antibody

t .
pgr?ﬁ:%rll% thepegf tasbhg sy ect %ﬁeraéﬁlﬁlé@ay e %FﬁlVB do pefiut bigdig|of the

| drieedy,(d? oﬁhﬁln’rd?zﬁiy tsmwxpfwseﬁg@%ueeaﬁm fe@bject, e.g., in the gut.
er

SRl K R L I i

dédsagdsadiltiee mgkotiles asedeﬂ)]tdepelm agthetage andivaightcLihk isaljkct and the

aga%%llﬂ%‘rt é% cfh aga%l?hgdypﬁ‘ro I?lt Qa%kﬁé“@%gd%i‘ orﬂggt.itg;eeagents for

ecu
sligandtbanding tv iobibé aregrusn apndesfrobly hntsxarcuome & Ag)inhitht éinding of
t%Rﬁls% lf}eg; abtt&ihic&ch B ﬂ’ﬁe%ﬁl i s produced by
crosslin g two or re proteins (of the sanme type or
of different types). Suitable crosslinkers include
t hose that are heterobifunctional, having two distinct
reactive groups separated by an appropriate spacer
(e.g., mmal ei m dobenzoyl - N- hyglg oxysucci ni m de ester)
or honobi functional (e.g., disuccinimdyl suberate).
Such linkers are available from Pi erce Chem ca
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Conmpany, Rockford, IL. Useful detectable agents with
which a protein can be derivatized (or | abel ed)

wo pwbazig2f | uor escent conpounds, vari ous enzyneBCT/US2005/003725

prosthetic groups, |um nescent nmaterials,
bi ol um nescent materials, and radioactive material s.
Exenpl ary fl uorescent det ectabl e agents_incl ude

f | uor eBlesednii-tokin atibedies (oriaggdn Wngiag apdions Histent) eam be
ad?lﬂunia{&‘éipﬁfc%h{wiﬁa‘ﬁon Aviftf Sh&1 BT, BciIP aRkibJadi @gs StHe

r|vt|zed vvlt etectale enzymes, such as_l

aibodss sRalyelpudh spamexe alaélgl) 6306511%?&108% P%%e@odws that
aﬁﬁw Iu@étpiﬂcnﬂa taf A6 Roxif | AUGRHO AP ¥t a&afsgenmlﬁg] rtibK €hereof and an

PSR eyt afifies BABEReigh Indrst L RES il ntibody can

theadD8§, e antibydyethatsiaslutes the vatinbée megitats ©f 8RB er ancantibodywith
Woa?lgyl%trggloﬁs atqéa%@b% 1d¥f4?1%5?1 t% I'ﬂ?e ga?}aﬁﬁ%%g g 8??]5& "J;rhe anti-toxin B

idase 1's

repéibodie panples Uﬁa?: aAd 1l @m IQD b@ atitpidyeviftewatinblegegions at least 90%
GatRiario tha 95111% férgﬁﬁlg of therBfe%Bmg,se %etl 84118%| €onMinations of anti-

proteln can al so derivati zed VXI praost hetic
5 &

dPo (@83l 8&%@%@1 B Bkt (& 1201 1dehgaR RIPYidy potent
E_ﬁhlbﬁi@mﬂ@;)AEﬂ ant i body can be derivatized with
avi i B SRR A b R L S5Ot p o G R gt oxin A
antanhigdkiaB elatl’ooﬂmswefrb,grﬁems thermof lcen belcagbinsd,i fornéxaynple in
: ncfl%ét %Bi iﬁﬁb‘ﬁlﬁé r@ve'& H%Q{Jetﬁi‘c e‘ff% { eﬁﬁhec’ed th;;ients of the

I Ng erm ne anti
slnamwan e erimplated a%@wtu@ awheml@a}lymrgsﬁ@tm@y §d using art

%cé HRsduRl Hﬁé}élﬂ/'}esﬁﬂ% fal dovalkftl Ehl@éﬁt anfibodies (or covalently

fag{lg%c{}/s@ftg%:ts% iﬂ% @i e o i Bjitigringbinding
{mﬁjt)érﬁés Priey (Eﬁniiblhﬁ/ﬁhﬁuiatioﬁ trﬁ@'l;be ga_iiieﬂajyha dh‘ée}zrfﬁmgd;icoﬁloi @he or more
est | ce rmne
FarRnPr b kAt aughs b PP AR MsCR fone orin

aovmitgeatidn with agptheragemn The ageoof teynivation njrugss beladministered in

?@gﬁﬁ{nw Elhglr %ﬁ S. tﬁ%f gglﬁ%ﬁgnt S O,A‘laﬁblﬁ}e I%Egablhty of the

culiarraa@ut@raggéunﬁ@eemga gleadng, gndies seayestaring Cadifffilest yn gptigen
kiperps t echni ques Ant i bodi es are typl cally

characteriz . ELI SA first m crotiter

pl at es 'é“é’rf%f&’ é]aerWIFWF ﬁéef?r& Yr?d)é}tl‘ie&%éle?ﬂe‘aﬂf‘“?@ésﬁw in their
| thefaB&uticcartivithed. inab& Bt ibididr) pre’vreﬁh@n/@{g frelapse) Sangliut ireatment

o Gt ge ST SERF PSRl S inn Esaliml el shows the
aeffieat ytof sewithandeddmtana dntibodathethpies). Ad@itistarisg sitch3p@bination
Tie: e§tc§1§ d@crrﬁa sMahGa %@n(% ﬁ@éﬁ?@?ﬁ@a%%t gé;% %rjf?lede or antibody

i ncubat e goat - C

pBRgrasH HHKIUS 5 émsseeh? aﬁeeéilanY@s@élhlﬁﬁ)éC@ﬁ@ﬁ%‘?faiyagémﬁbody
f Rhgrledipitedad to3hievbiiedesit@sbifng, the plates are

devel oped wit h, ABTS substrate and anal yzed.a %} of

405. BROgSPF, CORROSITIGRT At IR 8P 1@@&%%@? fiepibyegamount of
W tdxi@r ﬁagﬂheﬁt@ thefrets] @ro ﬁesoﬁbedEhd:rSﬂl ag@aan esusde $¢ geneeding anti-
above can.be psed to scr anti bad

h@’%}-"i ad‘gﬁﬁglef'hﬁ?mk%‘?%%?ﬁ%’ epéﬂ?est%%&.t%’ém Sﬁ%"ten%%%w polg‘ﬂi1 {7 according
r eant¢theds knowint in théart,tapst proteibly or ifdgmeststdeataimpngtheseepitopes can be

a&‘éliv@féﬁ'b?ls\lrahlaﬁs m@h in ag{/fcfcﬁ{b%g% g{ltlt)ﬁ g?ﬂﬁblﬁééﬂlﬁusﬁ‘%ns can.

he t n can

cinslugdes for pxasgple @T@Pé@t&@e (48 oMiticlleret ﬁéfbf KH@nﬁwesﬁh?%%l (1995)),
r §dpRids %oﬁlgssma@cetnwpsmétesatfm_tpbﬁy(p@tlamdecai %@'c&lmé)g

can then be chosen for making a cell ban and

anti body purification.To purifypthe anti-toxin

anti bodi es, selected hybridomas can be grown in roller
bottles, two-liter spinner-flasks or other culture
systens. Supernatants can be filtered
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and concentrated before affinity chromatography with
protei n A-Sepharose (Pharmacia, Piscataway, NJ.) to

w@esfiyisehe protein. After buffer exchange to RBSUS100&003725

concentratl on can be determnined by spectrophotonetric

T e B M 5 8L D SRR R, oo
o, Pratinenl3:29%806:16199¢); Jomser ai. thtOfl?@vlél 6708 (1985 eprpside
(cplng)r %ﬁortlﬁgb‘hgl {1&:{1’1’11 e sﬁh{?ﬁ tﬂ%lc@%@?exg@gS@d'MSP&e&aék

ta
Aiscahashigil aNm%@a%§7%~§ﬁ CLR900: it o Citt B igmunol. 113:235-43
F@GSE), hhdl YoulddiS18 ahfi€ent foptide Eyétéﬁ@sswps)t(kéa bl TanQPAS¢. Natl. Acad.

U 8 B B Ly 573210000,

neut r gl Seﬁﬂtclaﬂ’férﬁﬂﬁﬁm Me@muﬁmmbgemb bbmpysménsadf the invention

it vt ot tacle, ot SR, Mo obRGl Rt d s human serum
rﬁanmnetetamas toxoal) pohhinnat dods sick a@lp@lwm-lyeme; pplEk@hyhm@c acid,
an{lgerﬁg %RZ? P8 LAY célre p?&ﬁﬁqnﬁrﬁieﬂ% %e!l T H&ﬂgbéﬁ L g'&gntaln a

er as resent i nventi

abiypioigidalidolewsbly ( ({O ep h%ﬁen*@b dileent pycharseaeta BT @ahne typically
kd hANed ¥lineh ThOCHPSs EchsaRH 'vﬁ&ﬂﬂesrﬂ]?é icﬁlly 1nclude an

escri bed_herein r ant i n hi ndi.n ort ere
FASi gt t AU UY B RS 925 Jpoopp et ﬁgﬁuﬁaé%ﬁlﬁveﬁ bR e‘&@ﬁaﬁﬂh@e
Céhithin@ h d?dsbademﬂauﬁm ezl dxymples eprabdrialsomell keower in the art.

A RO T T Rsstan b8 Bl By BB kel R Tpr e
tihadtivaderipttives of aplegslthgreed tphipidslsech Hm@lp@hnm}éfss can

f | P@Eps? i ntramuscul ar,
g%%%ﬁm%zolu l&p%}gr é%r{’%xg ectal, spinal, or epider rrgl
adni ni Bherantirlgminyantigod iepgan by b adeninisterest injoonhinag B, wigthether agents,
CRER §§bdrh1%§ftld?1fs td Hlaﬁ: CIXPN tHoR BxaBYlePetaPewdtics ahdt @Eﬁ’b@f

forms. These incl Joor exanpl q
B oA R et G T pegiFi e ARG gnes tsld to trat
{@DQD stith afsoxtaﬁbd)rﬁy@n dmétndriiddzoles osbdcittdctmsThe antibodies can be used

Sl{}ﬁgg@ B{Sl g’g @1%?}9 %#%?Sf su ghfag rg'?h %S?o@%gs boulfzrdzz The antibodies

| caneirddn adndmst@fecbmrcpmbmatlans withar(d ogmeﬂep@qsnneee g., a toxoid
apRliscation. Useful conpositions are in the form of

i njectable or infusible solutions. A useful node of

adm nistration is parenteral {e.g., intravenous,
s&bgmeam@ygds i ntraperitoneal, .intranmuscul ar). For

EXa sk B SPGB i toins

| Yy staﬁdard)teclmlqmo suvhras effing) deesrhatoglaphynt inhmdyopoecipitation.
|

algltoFe%WS ?u gt c%(rnq glﬁlt% ac%}ggé gtg%dnto%e%gmhg tGlift r(gg o Hly 2 stool sample), :

" @i, tnscegeal samgtes Hosthe arascm:e od16d difHcipd. Mt @’X@@Iantlbodles can be used

p@ ngﬂHsﬁﬁaﬁi t% m(ﬁﬁto ?&glshﬁrﬂ{"é 1OxiHEa %s%dﬁiaﬁfd a clinical testing

stration_ot er t an ent er al
aPKYFeHUEe: 1es: § tantor gxaaplrydaigrming f@eteff%ﬁcy aﬁa g}VﬁE (rgafgent regimen.
without [imtation, intravenous,
intranuscular,intraarteri ,~iﬁ%ratheca
i ntracapsul ar, intraor bi t &emPRIFYIOR i ac,
i nt r ad€hreaghouit e aaetpldspthedbllowing lmmteraadhaai methods were used unless
S1§9R$ qug subcuticul ar, intraarticular,

& 6 Ut ar subarachnoi d, intraspinal, epidural, and
intrasternal injection and infusion. Therapeutic
conpositions typically should be sterile and stable
under the conditions of manufacture and storage. The
conposition can be fornul ated_gap_a sol ution,

m croenul si on, dispersion, |iposome, or other ordered
structure suitable to high antibody concentrati on.
Sterile injectable solutions can be prepared by

i ncorporating the
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active conpound {i.e., antibody or antibody portion)
in the required anount in an appropriate solvent with

wWoer@ear1422 conbi nati on of ingredi ents enuner at eRCHD/005/003725

as required, followed by filtered sterilization.
General ly, dispersions are prepared by incorporating
t he actlve conmpound into a sterile vehicle that

di spersi on nmedi um and the required

ot her Mg%aql %?a&{c%mf&ﬁ@@% PHVRARSEEMABOY %nle'sg‘otthgﬁmse
case of ‘steri wder s t

tion of sterj]e
iipgisatedinoavensionel tgpraiqyes of e%@m@trw'églﬁaagr Byplogy, recombinant DNA

né&ﬁ@[cﬁgtw BRmakélo gﬁgds]maryy k.29 apfisodyrtectzichlyy, ang standird

St Ghsn i SolEnh orotgrBiie SEo oo s a Kt Maniatis,

S¥ietectlar Cidnties: €1bld Spritg Harboh &nleahtoryTPeespflOpe); Artibody Eygineering

FroeB R Midnlhs 8 MAEWR L BEDP 10 4t xR Era M1BHE, Anibody

coa t’he nal nt e na
(ﬂnglm@nneqﬁuﬂr@qﬂlcplati‘xmmm@ @wmlcawpmea@a%éle@ﬂ@) McCafferty, Ed.,

%nAﬁﬂgocﬁé(s IWhEadbeRoRf MR ATAARY 8: aZP@S ‘H‘Eeldress Pub.
sor ptl n of 1nject abl e con‘%y t1ons ca

18399, By CH’EF‘H&’YWQC‘P A1 Molecy i Bipleen® aﬁ%@g?kemﬁ&ohn Wiley &
(&Jr@xsgﬂpsor ption, for exanple, nonostearate salts and
gelatin. The anti bod| es and anti body portions

descri bed herein can be adm nistered by a variety of

met hods known in the art, ZAHMBLESany therapeutic

appl i F [ .
=PPLL OB B0 o BEARAL AR L IS RS go ot i
\ihe §oape s et inyeniisarnicstbed in theedpimssul ts. | n certain

enbodl ments, an antibody, or antibody portion thereof
orIy adm ni st ered, e, th an inert

ke 1. Generation prdnital pxindy 2 Andibodres, o conpound

(and OChﬁf zdzl@@dbﬁﬁl ABWESSobtalfle(ﬂashelf ﬁd))n W&)hlzﬂi S, D]Blacksburg, Va), or
ncloseg In a t_she

s aBlina o d i apg Poxip SAE b 1 AidBaRRRY e 191 o
tiemenibjtent Tsactivation Was papfoained by trpisdnt w1th reactive UDP-dialdehyde,

aghn iréshgteiﬂ' ﬁgylaﬁ&?of&@ﬂwgadﬁ@sv?ﬁ@e gl%gé}c@g rna{lsg o\m Bructure.

excl pi S an
i ghe detaibicrgtocels sstidenth ebglodieaid ey F5C):1094-1101, 2000,

SB'FIW PufBed tokys ARFas ﬂ’i@fb%feﬁ wisgpmg 3’Ld‘i§1deﬂﬁie (O 1- 1 OmM) in

N L =

tpPcy [mQhIafldlethE handavastiedt withibnifst. Elhadthatadaopiaun doxbitiiA) was
g al Lo prevent its inactivation. Therapeutic
&?gg Hn& H4“3QR be administered with nedical devices
known Hﬂoﬂ fwansgehic mhios,cgpecratyl aselascrived abeyeusttealsection entitled
pr@éﬂepﬁloh%?}ﬂﬁli%%%%?&ﬁﬁ g‘ﬁtlﬁ@@i@fﬂﬁ@uﬂﬂb%fce an s%pphed by
t her apeuti c response or. exanple
PMedarprnYidpisase GA, Seovainamueiped detrpavinasal 1%é1mes zach with 10 Heg

agitbRbia e REQT &ij@sfanf ' IﬁBche SIC H7hPmdesE: AldE, BR endo genous mouse kappa

por t.i onal orincreased_as,i ndjc y
elkﬁ'tj @h@p&gn%iﬂgst {5513’611%’}11?"8%?? dererpgd ‘r“s& et al!{1993)
eBBO Al12y81d m&gﬁ@ﬂﬁiog@ncﬁm fiidtsa beavyasheint gshalhas been

TR ebb Y RisrbER it Biie FRBRb L gREP Bbicquion o 01/09187.
f D& 7 wasgeh@rrmcn carey e hgnm@ap kpppeslighé chain masmeee,&Cos as
U&Eskﬁbegﬁhgg vARL 1 t(%%g%%%%oz@ notl(%% 1§1U§145€§§1S aﬁcPtﬂ%q{cw

unit cont predete U

drurag hepey cbip dianeecea pe desatibesl ndJ gr B@i@@é\lq%é &é§06 625,825;

LAY APPUBOT SrfGiasi cBlERSP DR dabR mbubdlarid ¥este® @i rb&fvity to toxin
pharnaceutical carrier. The specification for the

dosage unit forns of the invengyon are dictated by and
directly dependent on (a) the unique characteristics
of the active conpound and the particul ar therapeutic
effect to be achieved, and (b) the limtations

i nherent in the art of conpoundi ng such an active
conpound for the treat nment of sen3|t|V|ty |n

o o r o
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effective anount of an anti body or antibody portion of
the invention is 0.1-60 ng/kg, e.g., 0.5-25 ng/kg, 1

waz2@emep4kyy, or 0.75-10 ng/kg. It is to be furtP&r/US2005003725

under st ood t hat for any particular subject, specific
dosage regi mens shoul d be adjusted over time according
to the individual need and the professional judgnment

of bhELpek sedhnemraligatianeed aytptorickyipe IMRsY hepllsh eM?ce that tested
actE teStbF ﬁﬁdrpﬂ—r‘éﬁctfv@%nﬁ %@iﬁ’c?a‘lizﬁﬂgoﬂﬁlserﬁﬁfjwéﬂé%J cElR3 398 5- 10 Lg

ranges set forth herein are exenp anl and are not

i ierede throvsh thgitail veig. %@sff)‘éremsaﬁm%% g spleens,Wers igglated for fusion
Ct@rn@@ﬁd@m@mapp%ﬁmawy Bidayd &feer34iDPEn dijedtivR waMRRonaBd.

k ] |
b1 i rigopBl o PHs PRt EeaeruSlaritfshed Y ERISAT RedEages of
nicappa/ghinera l@fm ckaih positivt, ndiipen-spenkicr arnt namnmwlifing cles identified by

o.;ct]&'iu u Ice T‘%%Pergtea fr%f? Fclu? Q%&a’ra’t@ h&ﬁﬁ&ﬁ? Hfslo%s AR edgl?erable 5.

an age or ¢ or-otherw se coup
an anti body to a | abel or therapeutl c agent, or other

t%risal s for preparing the antibody for ‘
énd_ ARSI or of e Eﬂgggmn@ 9\ "7%%%%&%?!%  Jogeutraiizing

Ens of lantibodies can he

ubj ect . Varioust conb
‘erngpd t oget hp_sc-%jﬁ ”ﬁ?l‘-:)rml e, 4314 (96(1632) .| ude 0.7 (12/1632)
21t i bodies that h9-RA1384) m(l n A 8 (Q’384}qntJde| eq 0 (05384)

i%iclude the varipble heavy and |4 (147%88h regi ond-38 (3/768)

3$8) and antibodies that bhind tol Aex43/980) e g . NHUk(7/960)

rmnocl onal anti-toxin B antibodies, e.g. 124- 152 2A

a”d’fgﬁfee hﬁ;&oxﬂa{ %lBgésy\%rQ @élle%t@&‘?dlﬁfﬁlgﬂerr a%@@%fsy %Iﬁ%‘ {B11, and

toxmB | es

pho K30 Nn awiasgh oo i e by 5 Rt fomhmRpeh, cloned, and
u&ﬁ;@d | Omb %@@vy dald VGEieR Sodsehsus @%@B@@Wﬁ found for each clone.

TR e e .

od’VH:MB) Kﬁt hdfizéddiffetent J ospienas. The hmmdte ddid fstdrqueﬁae@ ros the VH and

cou of ant i apel
2V i B Rach Efp8 8RB 1y Ridhyf [ SR yOy 1265 1o
cmmpnlgaemdn‘afrdatmmyng ee@ons (ﬂDRn) areravadined 1ot Elganel on
conponentsnddihakists EI[])‘Io gf @li tcﬁﬁﬁl? g%ﬁe L 8R%led tRat HUMAD
t her apeut1 ¢ _agent, and/ agent use fs
cHel laandnip - 32 saahegpiass OB CISPRYS Kapnsdipingy wm@n@@a elig EB11
aAMdohd dkPRessidtd PRIt SRUPHITEd FHRNTH V@EB %@ﬁn&qﬁ%? , Whereas
g

e qé?ﬁ"%'\fiv%r B SRBNeEHe Y B! S RE P HOPGBEN F Sermline

C@my Upoh ahhlgsis @f diel Vi clmnesafr&ﬁﬂ{aMWbcﬂDaj 6\(I-08) lightghaing were

RSO S U35 L08R D80k s v wer

i mpmsmtjateth@protém ¢eviel, tmasasperctrmdq’ey agdht 1armmat sdquemting of the
Olﬂﬁlf?echljS Qﬁﬁ')lodg %@ﬁ@rforﬁlléﬁ hy@Rendi sgtqll 1§H1ated from cellular
rapeutlc agent di agnosti ¢ or t er apeut
b aid kel b@dnm ﬁmcﬁomﬁw %?mgiﬁ dight chait @as seen with a mass of

azi31569 Dtamnsarmhs éc%fs e & He utfghdu{aﬁﬂ Fithenamobp e acid
rtjl on e0 eq .as 0
B AP EdR Hidie | o iR P SO EAr b ) Bfiline pene. -

Clehamaksetlaemmg oﬁthé hglet dhpin confiededithdd ebult. abiglees 2A, 3A, and 4A
:?(i)cg tl@e%&'f 1d% %ﬁé& the aqn%mg ggd%ggue%géjs hﬁ’et {/%Cotf Q¢ S3].f)§ l(glroup I; SEQ

ression el c aci erapeutTc
I\EI hi6s 4.cand 3@03&50’51311 G T Ay qaﬁc&ﬁﬂ%(%&(d ID NO:6) respectively.
afthd OPRIsEFe @@e\fﬁnédnan\ﬁ' thé gerﬁﬂﬁile WV éﬂd"ﬂ( drBShAREUL I C,
prophylactic, and diagnostic utilities. For exanple
t hese anti bodi es can be adm nistered to cells in
culture, e.g., in vitro or ex_yivo, or to a subject,
e.g., invivo, to treat, inhibit, prevent rel apse,
and/ or diagnose C. difficile and di sease associ at ed
with C. difficile.
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As used herein, the term"subject" is intended to
i ncl ude human and non-human animals. The term

wO pwnAtdean ani mal s i ncludes all vertebrat es, PEN/S2005/003725

manmal s and non- manmal s, such as non- human pri nmates,
chi ckens, m ce, dogs, cats, pigs, cows, and horses.

The proteins and antlbodles can be used on cells in
cul t ur &huss the 3D§ antihody gomprisss aheawy chaip vasigie regionthpt is the

C?ﬁ)dﬁ@c of ek Hé‘tﬁ@éﬂl frdin 6 Hubfin VHHGUE S ﬁn@ AAB QiR 8k Y%able region that
2

ff
Ga 5159;@{1] ﬁ%ﬁ{}l Ikge O e add! :Jﬂ%]ﬂeanubody comprises

ng htamy&hamduam:ml)le"fhgoﬂﬂialn mihe pﬁfdubtﬁoﬂw dbaveEfonmn human VH 3-33

v ent - i ect par.t

08 T B IER A G B

F¥K Lingeney dhe ﬁﬁéaimmbsdy corapriseEs adncavy@am mabbe region that is the

{)foﬁﬁétQﬁL ok ﬁeﬁveﬁl{m&ﬁ GthuAld viRaliyd i eo?]arﬂgﬁl ﬁ{a'u? 9%1‘?2[‘931? region that

toxi n ant portion t € Su

uthésthe prnsuct ?faxﬁe@ff%&@m\ﬁeh%arp\éﬁﬂqlé ghedi ng of the

ant i botie aibolfk BDBhndt 1813 Wkp iee@%hﬁknﬁxrg“@ﬁ&ﬁﬂwtea?yre jons, and
0

b t h bj.ect th of
AR 2 PR R B CY Pt reiads PR LR speribed in

SHxamaplee2 Josag éolaéd from théded@bhdﬁmalﬁ efd vitus |exﬁ@9§thé variable

t &3@1@&% qﬁ%’ quéxeolf d&li]gem ftec v ?11%}1 ccanrfs % rr]g g%r tb@i encodmg the

use ad CRAn?
cyKigen biriding ragtion of ¢ash cllqngam dbinediinig atw:ctom o bé expoessed as a
fﬁﬂﬁ&%‘arﬁfbokl? A5 AR RatidH BRARIhON, ©.9., to inhibit

bi nding of toxins to the gastr0|ntest|na

epi thelium The anti-toxin antibodies (or antigen

bEsRgpIg 2P Wﬁdzﬁ&lgcﬁ\hﬂi FoUn}i-Toddn Reima@pies stered in

fgn‘gl nﬁt o "%ﬁb ﬂwgp/%%iﬂ@ ¢ dl ! f ?%%ﬂ%ﬁ?lﬂgrﬁﬁﬁf ﬁsing standard
g@tﬂm&ql@so Al iregnlts GHM axaty mslepni:teﬂnn Fipmeke £ Atnhbbdleﬁproduced by
L Iy
owxahb%mnmﬁﬁﬂltﬁgg% riFigore  shomsdhat thithantiboties bud tnXlA A with

aggmlpagg}{egﬁﬁn@ég 3IC an anti body that includes the
varlable regl ons or an antjibody with varjable

r egi on$hatfhingyef ﬂ@éﬂ%g Yt ]claantllb@dlleﬁ @I\F‘a?ﬁlpaébWéS plsgmsasured with
OBiadbB® ihbeurasit] whiek ideteBts %ﬁﬁm&l@&ﬂaﬂﬁﬁdlﬁg inkehctiemd, wﬁ%éurface

St O SRRt L | AL e 902, 84 L8N cncor
f dripgy endhxire Agvas alBdeed 5@ flo@aviei ﬂlmtcihgntb mdasarttindingi BD&had a Kp
1§f4 1%5) @gg\gaqgl?!ﬂg& a &Xéfn7 3 QE ﬁ? 'Tﬁﬁs #ﬁed%lz\iilsodilef bind with high

rov

uHdais totegin AatT hamblngmg hen%@@mr@m@fe thktéh¢ awtdmdmﬂmave affinities
f QHitaBRAOPhR in BlHnhn b4y, A OF anti-toxin B ant i bodi es,
or fragnents thereof, ¢an be conbined, for exanple in
different ratios or am)unts for |rrproved t herapeutic

efferile 3 aaﬁadveubaﬁzcagﬁmmmf Thhg A Avidtieon can be

| ke nEroERerssinyn s sPAcHH Guel> B Egas Wee tdted for
resin Ainegiralizatay adtivityliy vitta kedlsandre brdbasd {rothe presence of varying
C(%%%?EIFF%JOXS kf QK%dA a\%l' ?%gﬁlseg E&%qg g&fﬂd u ?%dler % abd%ere.lllﬁe to cell
contiradighdse Gyienathio ﬂffmi)(CBE) yas$ d@tdrnmye byl emeatlrmmt:m@nof cells. A

of pRREorE FEro'ﬂEPb Q mr&@;n%ﬁea Baleh oﬁshé &@ul%féﬂtﬂé {nx?m inspection
efficac agent one or

%%}S &% hi ol ogi cal
.%rgqt%ﬂtmorﬂ YolRstcHEL ﬁ*@ferﬁﬁultswqf éheéi@ asfays ge depisted in
| Pigares i6AnarndadB. aNedrdlieatdsid MbsicRy eghihdl ad@idinnahd Abrobidshcell line,
ot her agents that enhance access, half-life, or
stability of the therapeutic agent in targeting,
clearing, and/or sequestering C. difficile or an
antigen thereof. Such conbination therapies are
preferably additive and even synergistic in their
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therapeutic activity, e.g., in the inhibition,
prevention {e.g., of relapse), and/or treatnent of C

walpdobiizidke- r el at ed di seases or di sorders (see,PEI/S2005/003725

Exanpl e 16 whi ch shows the efficacy of single and

conbi ned anti body therapies). Adm nistering such

conbi nation therapi es can decrease the dosage of the

t]]uﬁt ao,emﬂl achuagngut epitlgelial eeil fideo dy84) waadeiehothedf rEigme A shows

gﬁ 6 he antf%)g%g’ glld g@%%%?fng%gﬁfc tjlngxlvllrﬁs iﬁ?gﬂb{ (;Fhe relative
alchﬂr:d!zeng i vats i iiq;@n Af gysatoxicitymm M@eﬂ@ gel i pRE2 > 3D8.
txﬂt%{esﬁﬂgc}&agae raawerﬁemegﬁﬁg aé i \%J ms BB 12 rmsm agim@ T-84

toxin ragment s

cahs. pehichsarg h‘lﬁla@@ﬁ@iﬂ%&‘? 'g‘ela%hciell% gig Aa)n?f g% car belfVad to be

|G REEHN Lo @Bkih QP8 btheBcéPKipBs. SEQUBlIemas Iprcb&de a more relevant
accor |n t o nmethods known in the art, and

i dent i

?Qﬁ¢§QQ§ %BFMPF§3ﬂ¥'¥§ %8%¥§Wﬁlng those epitopes can
be del i vered by vari ous neans, in a vaccine

|nclude for

& ' BDitope llt 2}5@%& I Diiiboifies: ai
I nv estThe%utgp,qo% tD8I5A po by parh reenastnsial alg}b@dy was determmed by

Q@%?a?ﬁ ¥l Absd R&oﬁ@lﬂ/&% J:&l%lbﬁi&s \%%e @bﬂ&ﬁkteﬁ&)}nch express four

LG )mcros heres (see

ah
ipeiteols of3exingrepsenoEe SIS QA (- yquang acids 559 of
1exia %9y, ﬁﬂ:@e&e%@&%)indldg)ﬂ@ﬁamt(z al amMaceidsd 853:2676 o8foxin A), and the

%wgﬁg%l)gmﬁ@? i‘g Goe S”g@%&"@‘gg an@%ké‘@&?&“&ﬂ xin A). The

etppaipnaﬁademnﬁé@#ﬂ&?t@xiﬁ% Ea800YLe B@Rﬁmphﬁﬁd foimgenBc DNA

ﬂgg@ﬂ%&e frgf};%(? néi@zl :g gl?e% 43984 . T %é%&éﬁ%ﬂe%ed using a pET
Asatpr ast trangfened igh: E3 celisagg pxoression. Bhe yegtazpspvides
NR&hsss e%&@ssl@n Al AFEARG Ndmatds %ﬂﬂurﬁﬁﬁtﬁdnﬁ(z% taﬁ@f%-t&g’;ranb Qetection

:(? gd g\,\é\n/[ 51t epkizqggu,ppng()) aﬁg{)r,%%@ gss {ntflhg S\%]gm']g(? ang agments were purified
tHy4egitP Bhidohiato g@h}hiymBiﬁdlﬁg edfous diffsrent fegnentsad fonih &, was

t et an us,. toxol d d
ptBFaS;:uEe f?ﬁggmngl g %spopﬂ ta%]lquio g(ﬁéspg g?:io %néht b%%h@ﬁjonded to
camii®o racxds 6601255 dragneent B kerresphedabiopoyne adds lz,iﬁal 852 and

COMALR 12oRRYRNBLLE £ifinb Yoid0n B R5Y R gﬁ e Qap%ﬁp%agdteg Wwith

, 0Or sal | ne,
bltdgneenssil gad 2nd3. 3Hﬁéew¢p‘@§h tﬁiagmgn éﬂﬁa@éuaﬁe 1epiggan
t %Bh&AbaY aht'ﬁfdd‘;*d@@ ReRFAUNAR fra ehtwemé fecéptshblaamg domain). A

PR SRt s s 0 t%frﬁﬁ%e@.zs i AGBrEd B g gour

w@@bn&ﬂ@mm in the art. Addltlonally CTL responses can

e 11 B\, GOV L TR Bt o e 151
sepitopessubfragmbnts b Dirhgrderitydemynacasdsei-a§9)- COS@SMndllgéplaﬁéno acids
I(irz:%ﬁ I‘%I_)bLllST *1929'61511% LqKS %Q@?eﬁ&%ﬁlﬁ%ﬁ% £9). alqg‘rp 1'150%&1& rt(?ﬁagrnent 1

i nat ot he nposi t

t and todbe frapnent cPojeiningrpine, atid ér%&?e Ui 1dadid Rt Dleg o the other
oB1s© i s RE BittdpRbovhd By ABY i nidp¥ bBtvaeh AR &5ds 415-
|nclu e antlblotlcs used 'to treat CDAD, such as
vt > netroni dazol e, or bacitracin. The
ant i bom‘b eﬁapqa@ 33)8Haf‘epﬂopm selsfrdpinteats afifragintent P (ahinotacids 660-1255)

P PR A SEE SRS B8 -0t e BE0-R6 i

’conbination
dgdderated @ e (SBr) e33.8Hg bouad taotho ifidginssisicarespendingtie pmino acids
U B3 | BO8Y2 (84 Hot biflPRARE BHRL subfragments.
Ngéd]g?%yl)%@ggr% eatngﬁlgg 1?0 |so?ate toc>)<| r11$ by st andg%dagmen
techni ques, such as affinity cheomatography or
I mmunopr eci pi tation. Mreover, an anti-toxin anti body
can be used to detect thetoxm(eg in a stool

sanpl e),
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e.g., to screen sanples for the presence of C
difficile. Anti-toxin antibodies can be used

walc@gnesei cal ly to nonitor |evels of the toxi nPE€TUS2005/003725

tissue as part of a clinical testing procedure, e.g.,

to, for exanple, determne the efficacy of a given
treatnment regi men. Exenplification Throughout the

eXherpfose the emtope bovnd hy 3sati@maisdetwrenrmnihe deids@2@ 1033 of toxin
uged unl ess otherw se stated. Materials and Methods In
general, the practice of the present invention

enpl oys, unl ess otherw se indicated, conventiona

t Exdyible Se Profechbvedf Mide\Rronbl Rl Tdkind Cheldhge by Administration of
rﬁcqul nant .t echnol ogy, 1 munol ogy (especlally,
hnol ogy), and standard techniques in

poI y peﬁacnldamtlﬁ)bép [maatastmi foSte abgitgta prétrbmieekiror ichilsblge with a

ﬁga%ba?/g ggf&yﬁt Brindl! SEHE I Pl ;nqgén SRR L0 grams, were
crsdontragauseneells With Whlo50! e of BN, By}, 0r55ﬁCBH2PaDm la,control

Santfddﬁ Ddi 1Pe§p1§eilt nciHl 'vﬁﬁ?jé(nt@ﬁgy W@&Mﬁun@pno% 5(5 challenge with

Pract t h'S
4 ac N %Rprox%@ate ﬁrl?r(s: fl %‘g)l‘]e%{, ,cr)lga}ggpvgger (I:};qllenged with a dose of
La;b[m Atg@éajerl‘thﬁuw tlmldélfﬂeqwgﬁl dogk (LDsof; tﬁnbhlly 100 88 SAnimals were
r ot

1%) eg&é%gr %ns 0 g}ﬁ(ﬁuslré}r, ogtth%pext 9 j%ﬁﬁ 'Wei rg§u1§ cg&ﬁgse experiments are
( 209z XAMRESI THbe idatads txoessed af pertdntagedsasidvalb dtmibers in

L 040 S M i 40 S e

cheavsghateachyef tha entitdiesvay abémmr@ﬁqau misq oo itlead tain A challenge
diof dohfel dxent. 0Th@p&c¥&ﬂ§geo${trﬁic€ Qekvalihg'hed reAed Q5! 3R ranged from

Bl acks reco, ant praoductio
Tﬂilf’@;z?rﬁe%?ﬁﬁ%ﬂ ol Shemide HEA o8 e R giehlsfl igh 335412 ranged
i fromrf0z B0 eBcent.NBhé pmem@ge (Vﬁﬁch eﬁﬁvmiﬁlgedzhaytréate@mml 1 ranged

PR EETBHCER. db U R Qb b ol Rabiseg mice was 3m2 =

néDSV’elBldm n structure. For the detailed protocol, see
Genth et al.Jnfandl mmun. 68(3):1094-1 101, 2000.

Bri efly purified toxin A was incubated with
Ubmunple e g Neaplizationof loxinA Emangioxieinhintligated Mous@Intestinal Loops

h@gﬁgngtTo}i,QA;,hy,gﬁgﬁd t hrough a 100 kDa-cutoff filter

tore u di a| dehyd and washed
w th ousk aid 3 ABeaniieuts vhik ol of SR A oMaLioRIch
f ettedotoxiviiyzia aindduse Irl@ﬁ)I?loblb andgenigs nodé, mERHRE @d)@ﬁi Aaﬁlduced fluid

dccwnu%gmnaboelntp ctl nentitled. Geera

(UGB L BioLpe RS B%d %ger? cxpFHmen n%ac 058 vas
seipped &t liyhonbsd aneskhetiked, pind dw, ileGA) nawe teethieweeimh zed exposed. A loop
' 5‘“ ﬁ)o.‘%énglﬁ{%?&é {N)éf'] ﬁo&iﬁg th%@ aCORH WA Ll 111129'0%:11 \9{’[% b B | & toxin A.

Juvan transgeni c

eﬁ%@% asusirnesgdhe shydemins srvity dreovernd wasselosed, and the
hﬁﬁﬁ’lé}/@@suﬁlo&(zve@' t8 &é&tv@fj Bsur 46&S raﬁ@leﬁlrgé}yﬁh@ Bni®tal ¥as euthanized and
éﬁg?g EMBO J. ﬁ%jzr h 820 aﬁg i@ o enous nouse

h POV SRl RS saelﬁvﬂo 5 SEmsOEwag emeasured,
dasicthe hﬁﬂﬂun‘mﬁb@nﬁ veas exahctRCTT IR li@abf ehie R @ﬂd HREBMume-to-

el O A RO 58 SRS R TR BPER, o Tt mice
(W@@Gl)lj eNad Mrl‘él @ltlboé}cmrcntogl}/lyﬂélz 8a5-18 5 sangetryt FBheHGoilts of these
TR RRR e B4R LORORE 1ABsdireTh Rt \nklheasg ot o
visBEBaptiaek iaipsna ﬁlu@m %uﬁ@ﬂwaf% #ad 8adH@revented this increase in

r faidtacoichlatich. tmdhﬁnﬁﬁls%iﬁéd%héﬁﬂlti%li% had & %lglﬂ?"tb Rhgth ratio
cytotoxicity on IMR90 cells.. Mce that tested

- 46 -
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positive for toxin A-reactive and neutralizing
anti serumwere injected with 5-10 ng toxoid A through

wWa b@etizu4k2 vein. M ce were sacrificed and spl eePGI/vg2085/003725

i solated for fusion to hybridomas approxi mately 3 days
after tail vein injection was perforned. C onal
hybri domas were generated and screened by ELI SA
Peqraparelig tsmiste thalphidnofaensive aghtoxirhAiimegie. tTheesfore, 3D8 and
apy Be @r&@&qwm FtesHAGH fi‘tﬁHtaEélJéthlhﬁle ghapes identified

e

by scre |ng | ones gener at rom four separate
hybri db ite Hdicptethat theagtiztaxinahmenecl On%@nabcshmre@ct from

hmfn Aq-fredlsztb@ BRBrot@li€itys A 1964, €thd MbudeUl bsﬂrlo@@ém{ $héws that these
eac one. Wer e

| Bl
s P S PR AR R O L B B e
Gsteneeaally. chai n V regi on consensus sequence was found
for each clone. Al three clones utilized a VH region
derlved fromthe same germ i ne V reg| on gene (VH

aghﬁy,ogeé}uences of the VH and VL regl ons from each
clone are shown in Figure 1 (SEQID NCs: 1-6). The )
conpl eMBRPES fasipddB pdiamsior iejapsegnesies Flapreigrs afegsensitive to the toxic

oamerclts el dzﬁrctza foxim sy bl EtypRANY ARCRitAAZ-Y 8hys dTfreddMing a smgle dose

1SR RadsbSn et 80c GhtTe, TETR B ffioy AHER i Pamsters, o

s@tﬁpe@nwdel'ﬁha usBil. In thysomodkineanesters eesegiven ¥Hodd d@lindamycin and

3% 3%%20‘}% Idyﬁgl(l)gn%i) g%(g Piggé&a@alg%&n‘{)hg E?t i Egntr%%{tﬁ%%s drtecc?lved no

factslmméalmblmc o agtibedy. nd seeand. Seﬂjpfcﬂ@n'ﬁﬁ]dlay@t@rs wfer theated with 10
Sfaﬁé&ﬁ'%:l Wﬁn&%mrﬁls(ah a}ﬂlﬁloltlb QE@d ﬁhﬁé teatifehtof C. difficile
ressgd | evel 0%ure Tq det erm ne
wﬁ? s And Tetbel o pmeiskigoayed Homekeiday
W@lbﬁﬂll@ﬂh@hﬁ 2 mgﬂ@d@nﬁ‘@trﬁﬂﬁﬁp&yclaﬂﬂ ahh&@ﬁxﬁlrﬁlﬁéd against toxin A

SR TR el iR ot Coliond SopPRts, S5t e arrows in the

chgural drsepomnt testrsetoithaamtdry redivhy 1 0msgk g gectanemypiy,and 50

SR L SRS o o
g#elip shovarimiiigaiei ld Bsequence depicted in Figure 1,
whi ch Fi%uﬁel' I'B/%“fsrtﬁa{f‘aﬂhﬁ tﬁé‘ha{fﬁst&s 91%’% fckiRd Qﬁﬂ)echéldaxﬁycm and C.

enc t _chain confirme
“%Ef‘mz%? 35&1 ﬁ@ﬂ aﬁlam%g ‘g’é Penge widleths bertera dwelve percent
a(ridl?l) o€ ham;tem tevated wigtuairoescl (sqigedfulivebeialied® with bacteria;

e ity polseh (SN i BB Felgwne¥ o

alreansbere tricataé (Wﬂhmdlncdmycgﬂ and BD8 (¢Hosses)l suliived ehallenge; fifty-nine

Qr | a%?gﬂdéﬂt cﬁ&ﬁWﬁ 4 Sﬁ&g:%‘{r%%}% Wdﬁ:j %r t@rs treated

ereglonthatlstepro ive

Wil aneopycsL anl pedyrdongh sabhitsegim (tohegles) @Wﬂ‘aﬁdl the ¢1€9g];]|engﬁ with
tﬁh%teriast}ﬁﬁﬁﬁsﬂrﬁé?ééﬁf (4ot 13 Ql'ied'j\@ftlu‘x‘leiﬁ’ne’C ([:8@ @hgﬁérlﬁfh ¥alsh d@picted in

ri ses eavy hai n

-Eea anti b ty 61110?
B %S @Peﬁeq%ﬁof tath FEVISPIB ERTUFeagP ORGP A Fhigim in the
aﬁgmmathe Wicantdg mlm wais fhi gt (sllswy fouy péricam) & the @

TR Tt i . S
vmnlcalhwen hed itlersetdrat highest tede of auivivsl (brtyoondgercentl Qulgnwelve

5}#?&%@ Bf Véﬂcg %&n%d&?edaﬁ}?ns@erg dﬂbfve& h %PQSGW]JI ﬁg ltr%at[a%% @F died.

this t I'ved froma
sThesp éataﬁhevvéhﬁt phlyglons! adgnennslams] anti-toxin angiborisrprtect from
| 1@{dps€ ONST Aficile ABeRSH vAD I IRALIARPMY¥ et adldR iff&RIoRS S €S
human 1 gG3 constant regions. The anti bodi es descri bed
in Exanples 2-7 were isolated fyomthese hybri donas,
and thus express the variabl e sequences shown in
Figure 1 along with human constant regi ons. DNA
encodi ng the
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antigen binding portion of each clone was cloned into
a vector to be expressed as a human anti body for

wa@evbn2ser ati on to humans. Exanpl e 2. Bi ndi ng BCT/U81005003725

of Anti-Toxin A Antibodi es Binding of each antibody to
toxin A was determ ned by ELI SA using standard
technl ques The results of this assay are depicted in

" " Prog £ 4 dlnphodiewfor ARministragiet in Humans

33. 3 H2N\ﬁ@1'é§: &Wﬁ@&e& @n&)dﬁﬁg‘lﬁ& Qaﬂéﬂl@ﬁed‘?&ﬁiﬂ%ﬁl hlght chains of the

a with t A binding actjvit
E]é&gn’g ¥ WHE C&’i‘ﬂg H&B@@QE*:}JW%F YFC TSHIS s&aélﬁgra]rrgmr@bmant
aDNAItrteﬂ*@ﬂolo'gye Tak fviestot Was)ﬁm hife 3. &BH LBiﬁell and transfected into

PRS0 TRl bl vefe Maie e 2 X5 tfsatbp ight in 2 96-well dish

bandjseﬂﬂgtadrfoevmtmn toansfegtiom withrG4iGe Qﬂaﬂm desigmantid3, was

%ﬂ&’l e}ﬁ&l’ecte%%hGﬂpé k&%%a%ﬁe@%gﬁgdta?or%r WhE b@le{ transfectomas for

senso
op@ﬁlu@tm offeg- tlgmsﬁhléh%lﬁ‘tﬁl nglg@m@dh@twnaremvato qthe6

gtrfgi%g%c%ﬁ%ss dl%fnr%sebéiglhﬁ)ﬁ@h% o }a&@oﬁ( "%183 %%ss%ﬁlb?ﬂ%é 4188 antibody

b AR pth e leseeepitnerts iR BT lonp a @ethotrexate.
aAf duituiel capatsielof g:bivﬁh 01 731801 tBthbiiemife ‘ivhl@dflﬂﬁb’n f&&ﬂﬁﬂhgi‘smgle cells

-Eglzfﬂqer éigvegct) gﬁelérllst; %Zat t?%flﬁl%: g:%@( ngrl1A1 a{% i@g dens1ty allowed
hg@mraﬂmm cultures amsing ﬁOﬁm sihglgicell Ar clen¢s: altieaaltiies were screened
chﬁ%tld)r?of’ﬂlﬁﬁﬁl 168 ahd R thzﬂ%&‘@cﬁ:%;@@ tHe'}n;gl%gt level of TgG was

pre ence varyln éoncen trati o
furthet yse: eihotpreate-ampliBethdpemvas @@a@@d to produce a -

ccéltmlﬁmﬁdiﬁgmlﬂﬂlslemtzaaelaefcff%eﬁs (CPE) was deternined

by visyal 1ns ect.ion Q ore fro
was det &H’f?ﬁ?é% Hﬁ’%ee& fgcﬁn f?‘é@h?qlg ?ﬁlstfﬁ’én ¢ F&SPSO]ated in the
| pEpeas steps {ré TUDOUd apd exmided hymoaﬂﬂﬁbﬁ)ﬂx bivréay:)or The bloreactor

S ed i ur es
BPIRHT Pl h 380 Tt Sate O OBl P Gl el
f blbre@bﬂoagmtllccell [vidbiikty, drdpR, chhandilcaehal nmmrgalta:ntlbody concentration

gﬁdotﬂ%@ﬁ l%ldug ih t#lé E'lﬁturg @ﬂ%cég@ ﬁ&lgf q‘ﬂ I'E[ioglu rﬁl Hhrate is

t
siest {05 Disein decqlRno AREBPLiSS biTHdo fhsi C@ﬂum@ and are eluted with a low

Eﬁv&a@h | Nbﬂ? 1RGN Bbdi¥s B abgﬁéd‘to% (%%Seﬁhé}&é?éélﬁ&nﬁ% remove residual
| R-90 cel Interestingly

PR FARaCh @%&F"&F?e}fwgtega PiA Pl gthes ppntapgpants Yeg, viral
Stdditagiabms,tif preSehty eAhtshodidsi eﬁ:dﬂ el&teﬂ framdiie QFephirése column, nano-
eﬁ térgf lc'oﬂéen‘fr%{edsaxgcf \'Vgsi ggﬁ)h a B\u{ FLs chg Fs}éﬁgr 3 oe %I/pgnéaglg)ntié) then
Ta$pil®élb'la§qw9d prtoviaiefon adminéstrabevant target cell to
determine toxin A cytotoxicity. Exanple 4. Epitope

l\/b.ppl ng of Anti-Toxin A Antibodies The epitope of
t Bxampla 9. enaragion snd\Chekeaienizsian ohRelvelengl it Toxin B Antibodies

det er nTwe ‘Ndbi/anV@it B3@Lu‘i& #3719 we%ﬁ%dﬁﬁﬁﬁmﬁscu?ﬂy’ with 50 pg

PR SRefCt e S Duaied n HH S s cmmls e i raduvent.
aBocm:eraloseiS.)f 25 @Eg&oméldtB) Wllﬂ’lf@éundt shlﬁcdilﬁpletd aﬂ?%%l&ﬂdbﬁ%éven
E%inﬂs&'larg/ at t@g]\/@ee%algtegﬁals 8156§t bzleec% Wig 0 gt)é}nc?g )ggbl? ﬂ%]gnizations.

WO T e
aEI;lISfQ%ctl\st@ndfneutmluzatlA)l of tr}ftetoapqnw@lgamaﬂﬂmtls tgueAtand ddxin B

t |

o iRty B) & e Sp A e oS RV SE R T, O
fragnents were cloned using a pET vector and
transfornmed into BL21 DE3 cells for expression. The
vector provides inducible expression and affinity
domai ns for purification {i.e.4qga H s-tag) and
detection {i.e., a V5 epitope tag). Expression was
i nduced with | PTG and fragnments were purified
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by affinity chromatography. Binding to four different
fragnments of toxin A was neasured: fragnent 1

w@oersaspended to am no acids 1-659; fragnment 2PCT/US2005/003725

corresponded to am no acids 660-1255; fragnent 3
corresponded to am no acids 1256-1852; and fragment 4
corresponded to am no acids 1853-2710 (Figure 7). |BI

1 r eaBatt aninhdis fespgried wellltoandn B arBi3o 3HRsseret¢re do wixihA as

f % | j:
ARt 5 ROV D S5 R s
dmnmmf})r the majbyity dribg sm@qwet enpefimsaisy AswieEzaty cyletpxicity to
gb%ﬁé @afdét%ﬁh@c{jaé’ﬂés&i@éd 1nfE~3<‘dfnpﬁd ?g?ﬁ@ie%ults-rmytcﬁbxwlty

to es were ma in further. detajl

muﬁabzatlﬁa aresﬂepact Hgae i3uphich hew thap perg froghoth aimals
(e?dlﬁlﬁféd bd foxin BIRntrEloi @ siibvdiy Iﬂlﬂerﬁ andwiri GovaChd Setectable, toxin A

dipirazips ity PG ab Sttt A e B St O ehal
datrhsdritomegl cillamgeawithl oxin B4Q00 hgl was alsalcondirmiod Gdhta not shown).
the ot her subfragnents. Therefore, the epitope bound

by IBI 1 rraps betvveen am no acids 415- 540 of toxin A
prnde { P78 pipofldamstgis Fronh€r diffiedlaRelapse méémnlo;czzfi and

( qu,gq_;gi,gllfb@@su%) cor r espondl ng to am no acids
660- 1146, 660- 1033, 660 660- 807,
gener aPEYPE pf hamsiers gy = 26 “@F@ %ﬁﬁ?ﬁfdt%‘ﬂl ﬂe“%ﬁ’r’i’e‘ﬁ]@s‘c difficile,
cafgrtgeg@éuﬂ%dﬂ@gh @a@mmua@sb@sgﬂ%a -ifh peBhanGh@-rodod 6 redupde in

- : . ind t.o
S o AVEOREs GHBPEDR Re i BB B op g5 and pgrum from goa
334 betegiven tricadaibuifs vaRONTCBBireftment(Er rgwﬁc 14x hapinals were
ST MG PRIl AR 048 ke 1 i
dmticerdrdly fpmseremdiose g #38 hand Binng foy 308 @Y@t 1@@@6 dgilye Animals
fﬂ'e@éﬁ/fr‘l%gdah@cﬁﬂfmﬂ\bﬁlg} (lﬁe | &8 &ﬁibo@ﬁ%aﬁfen&)(@éhféd%s afeb&fve controls.

Webst
|7 SbsEEte TR iS5 B Ap TR DR HeiptnbBlg g oppnsKglsd a partil
|ﬁ‘ote];t1v@éff&‘3 18 MhichoT0 Gut@d IZP raﬁimzﬁﬁtﬂetﬁ;ﬁfystected from lethality (Fig. 15).

t t vi.ru
PRt GECL R BR o7 RS obB bbbk PRAY) o P BT animats
heoeisingfvaecomyyir treatoent atbueweerprotctiall (iggky). \ﬂjhmhy percent remained
dlﬁ%ﬁg? EF %Sig%)g ﬁ&i ﬁ%%eecﬁoh I@%?]O %mﬁdl%@%ééc%@g é&%\% 2 og%@ed when

thg ieatoferinp viag ssd Alene (Fre 13 xFory prygent r%@necbheﬁltbg Brotection
t \Q%ﬁc@éﬁh@r’cb MNP 16U wheATHBH ZRd sérﬁm@nﬁ@»ﬂ)@ \Qere-ﬁli‘@ndc@{;@her

SasBh el Hecasipueivs Qﬁ@?ffb&f}r dhsYeNingy B o o primals
t ﬂwfalrﬂa'a(heamhw\&&g gi6Yy.eQleafly gprotecBos fromsillhbsatfo kavedd opattehesimilar to

Db} 200 5 B i B VS AR L GH v

- sharmster digpasduandelvdmndoxiniB is abosentinliged. f r om 10- 100

percent. The percentage of mce surviving when treat ed

wi th 33. 3H2 ranged from 20- 100 percent . The _percenta
a /g e HC leRelapse gnHamstersy munzzed

Owﬁﬁ) Igeﬁlqpnt The reI ati veabll [ ty of these

nmonocl gnals to rot ect ce wa 1 .
Exanpl Hawstergtiete appoaized inizpe %Wﬁ'ﬁf Eﬁﬁgﬁ&e&ﬁiﬁ EQGHterminal
Lﬁaghaﬁ ofiiise Bl (ﬁtbleﬁpbmﬁhg toapimowicids 1477238051 tox# B) expressed in E

ot PSR X1 ARy ihed BB PRRES 1UBE8 drSStf fffeen

i Neutrallzougrantibddy resffdrisss wertadbsemvad iy ths anmxalﬁthAt Wn@ljeié@ﬁ Groups
f b #hinfhunized hamsters were challenged with clindamycin and C. diffi jcile then treated
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accumul ation in nouse intestine. To performthese
experinents, each nouse was starved for 16 hours,

war@stibaeil zed, and the il eum next to the cecunP@EES2005/003725

exposed. A loop of 3 to 5 centineters was doubly

ligated at each end and injected with 10 ng of toxin

A. The ileal loop was returned to the abdom nal

cwith tyncontyeinaxutedcenitzed in lesletstamibdeh ef setipsain Bmemple 7. Antibody

&b%ws %V%&’oséﬁgﬁg gi; en FRIE ggﬁ# Eﬁ?rafa}lg Z&iﬁ %Etvﬁeegi P)el9 animals and

ed an
t ¢renpanéchtala nephiave enngioh geofip éafiﬂ))ébeg weastvedaw traskaent (Figyres 17 and

Pﬁt IS afuﬁfa%%éi@cﬁﬁlen%@&'bvﬁh&‘ﬁ%aﬁ&hﬁﬁ&ﬁ 8datmEne to/QlstBhat hamsters

he vol umstolen‘g éﬁ ratio In
nmmwmdewgh previn Beintiprrbere sHsceptblcda difficignieekion Animals were
| R6Ritord® r stivgeal (Eiglrd 17)@e i1asy(Higura ne) bpl@ure 17 shows that

e e o 1Y et gy Dl P BBt gpserved

whiehiotidy (658 relapsedaTexintBranmenghd amlmallsamgdnhmjgéﬂj&)weﬁe more fully

tﬁo?e% erd]Cchlé% Eééﬁﬂsg t]?e?ﬁ ge/fveggfeg ﬁ @qu\h%ﬁggé_%s B&Sﬁ?ﬂg? gcg

eanpm‘@nmateﬂy Hdyelapse in amnegﬁnottme\rlew@y mgnized vithdesin|ein other
g;ghm%nfsyat did not receive any toxin A injection.

Th fore, 3D8 and 33. 3H2 Protect from|ntestlna

f1ui d Beatshd showsihatsome ps theprpamized apimals rergiang 3D8 became ill

t bidtredoveredfdm thbl(ﬂ diapﬁld”ﬁp I’IOﬁﬂtyb fiad paotntddinefinired beials receiving

fromtoxi n, A-ne gg?ag erotox C|tr¥1n wvg .Tge i’
UARCRm i A T rmswe s hich K b fgqotive sera were
andtipbesenteia anmnals),r\mtu’zdly di]racnmnals(ﬂnm hhd demhge lajdratied. These data

iﬁﬁ&{ae mﬁ%ﬁ eetﬁlﬂ?@ﬁ %(an @ﬁﬁgg’gc’t\%\ft%‘ﬁ lg\nﬁé:ﬁ#l%er%sease model

AWh@lb'@éﬂbe 18@@0 nerafised ejeutrplizatianef texindd inpasditiondigdoxin A was
HaBLH&d for %Fﬁmﬁpﬁ%tefchyﬁ b & ]726% ldfsedefif ¢his nRfdelC.

d|ff|C|Ie oxi ns, and typi cal die within 2-3 days of

receiving a single dose of cllndanyC|n in the presence

OFxdample i1 Bf Pebte&ion1sf Hbssters Weom IHrine@e\C. ofiffidil8 Chilllenge Using 3D8 in

h ttersT a reﬁV? del,. wa sed. In this nodel,
hMS A gﬁifgﬁgﬁ'gggﬂ&i—‘g@r—?ndawm n and a dose
of C. Hichéntiinl o r8lapspdi@ stifinide diagask a the ha@sterswas edsier to

{lﬁ%&gaﬁqgﬁ{ o*?ec{ ﬁﬁjo}ﬁe@réa‘c)cl?a‘i’@%xéig'}alchﬁ%i%g Wkrlofit Hcomycin

co set o con
t actram@@raum)h Men@ﬁn@mﬂyrabbm s Ademanstipetc iy me pEoteghion from

aphiR cRilichgd BRA3 DY hhdBo Hét@é\‘.ﬁ@l@ R¥fe®f orldirddt Eﬁdll‘éhééi‘ Since 3D8 was
di sease, Assovvnln FIPE A atest s

hEI9ER RIPisoHEs 1 3/ Rgk gt uRg e P RS ot was determined

nyhkigeciay combimet abblllﬁlstmion@f oDalandnhiigexiuB fitiss@actould prevent
ga i nst. t

Poft e st opires Yrmubtal STy SR ehSlintiaapipgeceiving
f buperdaily dossed 38t (éntg),swmburiedrﬂd)&tkng) aecgiat €38 110 ml) sera, or no
n%th%/d ?gorvtg{g S %ﬁ@oﬁg @h:ﬁga% a+< @é\gg&Xd Flpﬁl 132}5’ {erRa® in Fi gure

ter surv ver sus
t zwwha@nsm@lmeqemmg pipibpdEs OFp@hﬁréDL& @ goabssa plepe all died

alyithoiR Holes dramTelificde &mtengee bRk Y3k) fédawlrg%ﬂmds and

C. difficile d|a fed within t
cs%qnsgq%@érwqdwn@ Bfg %malﬁvvé?wdptﬁo &@ﬁ%ys(a%ﬁ?lyall&flge Figure
hasli@yssthbt el tishiet withiB8yed goaf seru beese Slbnt tre/oedered These

chal h ba teri.a ht cent 7

aaa P Hbr Ry b aBtgh by BN BRROT 46 g discase
hamweltlewlsent tmemt&ds alb maumhmdnﬁﬁemrahzmoaw t¢xon @slsl@d)iltlon to toxin A
S I '

o PR U RPN FShTE PHAL Dap Ry pfhcee
hanmsters treated with vanconycikp_and pol ycl onal rabbit

serum (triangles) survived the challenge with

bacteria; thirty-six percent (4/1 1) died within nine

days. These data are also depicted in
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Figure 12 as the percentage of total survivors in each
treatnment group. As shown in the figure, the

wpesoerri42ye of survivors was hi ghest (sixty-foRET/US2005/003725

percent) in the group receiving vanconycin and
pol yclonal rabbit serum The group receiving 308 and

vanconyci n had the second hi ghest rate of survival
(f or t yTheeucgessfd protecton of hamtepsgmmﬂy@h@llqmged with C. difficile offers

vmeew&s»amggeeettﬁg saeefﬁﬁgwném ﬁ/Bd:anff hoge mnaﬁe bers of

treat di.ed ata show t hat
aﬁam%ﬁae Sﬁé‘?d RS 10(00/9<P m&rﬁatwréése}eovg@t orireénsuch as

r gloapdend fanﬁbodi’ésf(% | lHuﬁlaﬂlrﬁ&ﬁ)‘éR)nhnaﬁﬁb%@le%ﬁ be screened directly in

t fecti t
s bfse tp?%eéﬁeigﬂe?e”@ﬁlﬂ? fleSt ot iifbRag Otter
Nonotes af tazimg sreh ue tteaslapsemdd eigreiyhize therdffood of pmmcyng gram

ﬁ?ﬂnﬁtl@pﬁﬁl % élo%ﬁzﬁ'la@ﬁr Ll e rg’lggsea}ﬁe dﬁg 0\9%0%5%05’ geeﬁestmg

or usi stan reco
dwngemumbqr@ gyimalh erreQitCl;allems eamnmefnts;@reuabo Bhowter in duration

Pwithfl d%ﬁmtﬁ@ ‘ileatdrcﬁft‘ itat @Q dagg 8f @F@ﬁ%%h nig% comgared to 7-10 in

Tr. ansf ect ed I's. were plat
wiberelapse nagis] m@ LA N %fd’afl%‘?m%% ixgtmient from the

t screeirgohbiBod YédubBesHhd BumBseo irAEani el iagdiadnditd1 D3, was
originally selected by (418 resi stance, then assayed

along with other transfectonas for production of |1gG
1B8uryael 13 Blenbrerioh ef.dhti-doxingtMonoclagdli buibodieat i ve t o

other gr ﬁzﬁ‘f’%%ﬁﬂ tBSwgé%BtQﬁe(? gf{flﬁé} ?%B%?g&ﬁ% %d: (Blacksburg, Va), or

expansi on expressi on

abaprqcpmb@abyprgde iThe town pras parifed aifd mﬁ@tnem mitpr to

thﬁﬁﬁlﬁk&tﬁﬁl‘ %&tl%tlé%ﬂ@ﬁérfd%ﬁie@b Ayeaithdrd rvethqeﬁ’@%w dialdehyde,
otrexate was ﬁ osen for cl.oning

sWE’\gL FP’SEDF tl‘Ple srkaly e irsidypwhte PrssevinggRatiKe toxin structure.
CBtitfly, @Juhﬁe& toxive Bl w4 1ﬁ&L&ﬁteﬂtw11ﬂOWDilED’§3 ’tddaldblhﬁléf{d 1-1. OmM) in

RO s fo e BBl e n LTV B SRR B pendfve unreacted
hUPd&A2’ lSQ{dlalddeBdeOMShed with boffed ulnectivalel thikipHe tbxoid B) or
l lee)fﬁhbﬁ’itcmtj tgﬁn‘@ﬁ'ﬁ?@!ﬂﬁg w%?e 38 ok %fnlﬁﬁ{) égl At t-ggﬁl Br dece%tor binding

trexate- one was ex
c@mnaip 4HRinp r@§1dtrﬁ$1ﬂ'gesrﬂﬂf7t7T2él66) WawqmessechmsE cqolzcae lalfgsiomprotein

p&&ﬂgﬁgg Ieggmg@gbeg (ﬁ{)&gista{dﬁ’{/é? gﬁgatﬁz?lgggﬁrg?oause lu%lag fgg&m chelate
2y ﬁ%‘i‘?&’é&’ qwr(ae%m% Brement foseedoramle lrﬁe
bl or eaHtol2 tratRgead hcd) gbmiisatad SQﬂ)esbnbcﬂi abowk iitheGbction entitled

oy B i MEn il B o AR M and pemmvisd oy

aMrdarexeilpitas, Odq yeroimuemizet intrapdréiendsdie -1 thas eathiwith 10 pg of

t

B0 R T 8 1258 (BTSRRI e o
blilghﬂ chyngaee betﬂ heam hompaysovalyelivveiad s descebedbin Ghenesgh (1993)
Nextzo J.he.antddosiiese a{de aiRRlsingshst Aedy@h e %@been

colum to,renov es cont am hant
cEoREnty T dane acutam Bt oo idhgion WO 01/09187.
VTllieiHc@lerteﬁﬁgeﬁﬁmtrﬁce dafryp st RappAiphtudeirefardsenee Kdos das

Ry T T T

phlewlmam phdis trahspenaseqdscabdd iy &K Hatemtéﬁos 1565806 $625,825;

t .. .

dﬁér BT kb Eﬁ?&@# Boiealh ERARTMIORNEA frpactivity o toxin

rﬂlﬂSérﬁné@aﬂ@al(Z#ta@eo gttty omél\@ -Ofjcelds: eMice that tested
| OSFRBISElok AT B Yedbhilv 8 afPnslraiBR g dhalSahyeise hﬁ@&éd Wﬁh 810 g
toxin B (Techl ab) and conpl ete Freund s adj uvant
Booster doses of 25 ng toxoid. G with Freund's
I nconpl ete adjuvant were given intranuscul arly at
two-week intervals. Test bl eeds were obtained after 4
i mruni zations. ELISA reactivity and neutralization of
cytotoxicity against both toxin A and toxin B were
assayed to nmeasure the speC|f| C|ty and cross

- Y " o ~ 1 1 o o R I 1 a
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measured by ELISA. Sera from goat #33 1 had less toxin
A cross-reactivity and was chosen for the majority of

W b@eseagequent experiments. Neutralizati on of PCT/US2005/003725

cytotoxicity to IMR90 cells was determ ned as

described in Exanple 3. The results of cytotoxicity
neutralization are depicted in Figure 13, which shows

t FesioidsB oa fifagmenbb thinough theitadl et Mltteewelgcsechﬁmdland Bpleens were

ggstéieatgc?i {)F IgnGorPYolHyBREYmbd 5@%&1%%1}\/ %%r tﬁ%em injection was

toxin A neutralizing antl
aBPIIf‘i’rP}ﬁdof the goat sera to protect mce from a Iet hal

I nt r ap@léﬂa@n?@idcﬁmlw@a g@aewte(ln ah@¥dréenBd 63:@3115@) T™e& hybridoma

R P r b A iR o 1557 IRY E v 160, Typpyicular

AnDNA'E(ﬁ«)m the H4d1 FndloneTwarernniplifiet iby RIT-PECRIOMASRNA, cloned and

g, ) LS DB AL JEATEE S L

d ewplil@e\dHu 551.Hee Rangiva dervaiisfornfthe gérapime sequeBzaal gand the J
r
3IC an(j ser um %%ng%%?ml%?f glcgerlféélﬁ%gﬁ%{{vg% 1]? %% y e
afietermiped b dsrived foa fAghengd ﬂleg{aﬁglomzfyom Al mdhe m@me of the 124-
mpm bl@ﬁ@d/aé @étefbingd ¥abe Ig@f?ﬂ U aiaaho Qtidisbusss dffthOVieand VL
S were r serum
{ RlsiarisonHRoE 5 3a Bt oo it Bifes 97 480 118 commiepmentarity

Adetmmﬂmmgaeguons (@PRs)re nyimatedanltlye Figuees, The related lgodyline

‘%@I oug:'o}th%eﬁeaﬁdaﬁ ?e@%%?%% %I%W%qﬂtﬁréhgs 3 o}]gbser ved

d enons Fh@ﬂ@@bodlﬁdﬂﬂr 132; A bl endilad Osvdre étolatedfromn colreg@nding
l%grﬁfon?a@ a8 *téEPédeoi’\ﬁ{eﬁ b%&ﬁ%eeﬁﬁ&téﬁs% ﬁhg)glmm én%b%ng the 124-

Fifty percent of animals in this remalne

tlRye Vs @lonq Jato BVGCtef 0 bgrexpSiad bl
vadiaignation td ahamnt al one were protected (Fl g 15)
Thirty percent remained healthy (Fig. 16). Parti al
protection (9/20 aninmals protected) was al so observed
wWhennplhd 49 Bindine dawmivas Antielbxal Buletibbdigs 15) . Forty

P C PTG, Ao i BAG MerliSed APBREREYSHY standara
t trglninegs. (The/remyts ghthisiassenare depisted indigble. a&cetho(dFasg)roduced by
15)4-189; @@zm LR $616 vidfe ddAgnfeABlFBlchriafEneg, Neal thy

(Fig. O early, protection ol Lowed a

pat ter Eﬂrﬁ?"rl%rr theqffinisy eldhe 4241 ?%:rﬁ“}]e]t aM il {3} 0 antieadies for toxin B
dehamdesmasivith Biadohe® in3bBmenn) wihech dHtédls Mbﬁfo%éﬁlay Binkdthg

t di d wh
OB S TR A o B ot g et
Qprodanﬂ Ai-cates déaiiqimhfpa andHeximtBwas hilowed oetbwbtdr tHootip B measure
B S5558 bl Y &fld64 24 GoRgs QAPPEQA %KD‘belﬂjxol M and

( k@l@ b@,cb@)Km ol é QSOX é@nlo% "gblisd ﬂleP?lVlVOQ%Bmdelﬂdng]m affinity to toxin B.

EXRYs8 DHREng SorfstantsqhilicAR thad BleBhiBbBks AsveAdfiHi¥iRDbuitable for use in
Anj rraI51 recei ved 7 doses of toxin B antigen.

&R PRt icationy fames SE¥Y-wer e observed in the
animals that were tested. G oups of imunized hansters
were challenged with clindamycin and C. difficile then
treatedwi th vanconycin as described in the hanster
nmodel of relapse in Exanple 7. Antibody (3D8, 3
my/ dose) was given tw ce daily after vancomycin
treatnment to 19 animals and conpared to a negative
control group (n=20) that received no treatnent
(Figures 17 and 18). Six animals were challenged
wi t hout vancomycin treatnent to ensure that hansters
i mruni zed with toxin B antigensyere susceptible to C
difficile infection. Animals were nonitored for
survival (Figure 17) or illness (Figure 18). Figure 17
shows that inmunized animals that were not given 3D8
rel apsed at a simlar rate to that observed
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previously (65% rel apse).

Toxi n B-i nmuni zed ani mal s

receiving 3D8 were nore fully protected fromrel apse

W ban/1olager ved previously (10%rel apse,

as conpar/es2onvo0372s

approximately 50%rel apse in animals not previously

i mmuni zed with toxin B in other experinents).
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Exanpl e 12. Protection of Hansters From Primary C.
difficile Challenge Using 3D8 in Hansters Treated Wth

& Z (1 3
d e non sAnﬁ}bcehetsl"eetprqosadtt@cIMerﬁz‘ QArhl ;jalfdelc(ftl (cliydiridenge were tested for
o PR Rl Y it TR PARLEN Bl hEbl3e of varying
peamcendtations 6F c"omodwleml agtiidyepgafia i‘;ﬁdtOBlmB Wﬁuclnwould prevent cells

debaGhaki ﬁ'}lg Eﬁ&texﬁgsu(iié foet%;unc]%1 abkfﬁ)ﬁglﬁlc §ffe‘?:9 ECEH8v ¥R termined by

nor e rot ve |In back groun

néggal aHSW‘FtW@ of ﬁ?lﬂ%o& @RE s¢qre {pgm %“étvgaﬁrﬁe%wrmet’%e@ op e results
C&?fhze vﬁdalaﬂgpleaﬂlat a4 06% c@fot&@&t}g oéo?ew%témttgx It TheBresults of these

antil sera,cou .eve sease ue 0 |l rec
R e D E RN . NS ERRCatraCaf #insta huppn june
rﬁmeblastr@lldmell\deW Higares2 bého8B8hdt Altgy thecomibbdiesih&D8eutralizing

alpn%# t%%grdc%qMR @6 %%11{ ’ﬂhehrg ?al’u%/g Bgutra(?lrz atgoacﬁ{)ﬂ/ BPQ).B(FnSA cytotoxicity

Fior
F¢IgI]YIB-99906113’h\@Sdéfrd52ﬁ ]F(F]QIR%EO shovvs that ani rral S
receiving no antibodies or either 3D8 or goat sera
aI one aII di edtvmth 48 hours of_ C dlff_

gp@tmge{yazbsweyl ved and the affect edan| rral S survi ved

f 0.d fit ha 1 .
il BioRBaR BT gifel” shslRER o fs o Sy 05?3 s tahgsaqmycm on
r éayorleareldC. diffeedle spatsopdayOdé/ 100,000 dilugen)deasqerfotraed over a
3D8. .

AP DYl LRSIy e8Pk s BhPASR Grovsof
ohamsistis el ¢hallgeighidtalion raceivingnee daikiadosea qhiB P8 §29rag total over 4
Omalefr%bmoﬁeaeﬁsl @) b PRR#3 8 (o mglslea gbs @@é&nblﬁaﬁtﬁ With anti-

he successful protection a ers direct
ctoxi Bagabedigs ad S PRCTRLOG 1 GRES s b TSP paé fdays), or
t DGl(m@ZOSIﬁ eRAl (ﬂ@r @fday@\&r 0o &hﬂil%cﬂléséfbﬂ?a ?g%sq&mr $orehdlenge as depicted
e [ used, si nce %.0f untr
e 2 BB 5B 2 SOl A RaB e Y RBREE or cithe
( 8D§ or godtuammlcrmmdiahcﬁmﬁthmnﬂ loodd &0 diffivilbehatomge médreas animals

6368% y3ﬁ£{‘g£ﬁ§£%#‘?{r}§e g{mn@p@d%ee?d 1Y fh dof %@Mﬁ? with 124-

t €33, |ha@ a 48%chirdsalirhie (Fiduspd®. fobieflay sedjusimelar teethe fgregaing (but
OfisiRg Qﬂﬂﬁ% 8%t 'Camfﬁhlﬁ@fdo&ﬂﬁﬁl% 48 pb@ornhR \Jvi‘i’l’{\’irféfréaﬁ% amounts of the

rate’in the rela necessitates %

| atgtaxinBisEpadyor24a 2 e $meanl v @E& Of AP RyEn at ays-3, 3, -1, and
egpReAhitRIN BcalRg dotM B afid Qdat kéta duifvaied @Rd Whdshargimals (60%-70%)
definitive read out within 3-4 days of C difficile
chal I enge conpared to 7-10 in_the rel apse nodel. In
addition, the elinination of vanconycin treatnment from

t he screeni ng net hod reduces the nunber of tines

animal s are handl ed. Exanple 13. Generation of

Anti - Toxi n B Monocl onal Anti bodi es
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C. difficile toxin B was obtained either from Techl ab,
Inc. (Blacksburg, Va), or by reconbi nant production.

wab@etize was purified and inactivated prior POI/US2005/003725

i mruni zation. Inactivation was performed by treatnent

with reactive UDP-di al dehyde, which results in

al kyl ati on of catalytic residues while preserving

Raviwe fop X0 datafiee thuilengdifigifeny3D$imrdofibamhtiooxwvith B4we®. Even

o8 PRR Ot b i B BL R VA S0ty b oplifnarion with
IBD) s difi ghly effecsive (0% @Wtyw@lmp Figiwe@S). Results show that 124-152 and
lSJB%' Glons. ard ik gﬁgéfg/@ gh&%héi‘ﬁfs@@ ¢h &rﬁl’ﬁn@tﬂﬁf Where a more than

nac¢tivated toxin toxor d B) or reconp nan& ég
fadé@wenndeqde pnCraigip therapeHsHBYRHE achieyesh(Fresg24- Se data
@rm&@ﬁnﬂﬁmﬁe&:@ 'iheﬁ PhePditictok BSB duebodly A¢ ErghB;ﬁﬁTecms espemally in

EC N Ny RN I TR

46 kdxdn Al whedet@hehat 1 padfidefdr pratbetiomeft@y Cadifficile disease in this
ﬁle%lgnat ed fragnent 4; see Exanple 11). Hcol 2

‘geni ¢ m ce, generat ed as described above in the
section entitled "Generation of Human Monocl ona

A esph iy i Antﬁf’&ixzﬁ wopliRdidly Medarex,

) L .
ti mes Engcpitape pf towingg e lysectt TRepoRompl %@ﬁ%e%ﬁ/?s dgmined by
tvbf%téfﬁ 8lotting al'ﬂ&ﬁ)ﬁ‘[ﬂn@anﬂEC&)lz d1bResanEte g6isbustedBitBch &@p@a fragments

TN N L ST
aogintth ge@mderg MSmpbﬁlabfrma}NA(mq»anecgﬁnm dnapphypeiate C. difficile

D

d&mmgtn mohgq:laml laaplpmiyl lisghwasatsed t9 prpbe]g)g(ghg fragmsyt ingeestern blots in
deSGTth Eﬁ%}l th® bﬂdﬁ@é@ﬁt@g@ tTédin B(FroRM fr éHt@ were isolated from E. coli
C )

Biote and t he Hcol 2 Sﬁﬁbggaﬁ Aft
eataining amgmeofé%e T@églcl? gpg and S%Paéate using er
DlRdtp ﬁ@x@ms 5th6 25xiB BFragaedtsSnErd raBférre Sy nitrovemlose and probed with

coIIe fro t est ed f r.re
BRI Lo Wtﬁqwéiggﬁ%}ﬂﬂ%%eﬂryaﬁn@ %‘RS%? Iﬁoéaté/d é‘%‘t 8 human
| tyideR0t MEAD 552 bidling. Hudabt 6Stveds @cm’nmneal@fomd tt)db@ OOH

[ 22 EMb&S k& dxample, Fi
G YR A bR G BBLLRGTT ARE B AGTLRE I brampte, i
vE)n. Mce were sacrificed and spl eens were isol at ed
for fusion to hybridomas approxinately 3 days after
tail vein i ?j gcti gn was g,rylr@%’%‘% g?_zﬁl hyErlbdogas
were generated and scre ree hybri doma
cl OneSA\fﬁfrfbeiSSf eﬁﬁﬂi(ﬁzﬁinélﬁﬁ of metdmmnuam ahyshesn dé@Aibed 2Nevertheless, it

200wkl B VRl SRNELLAOMANG A TAS fom he

ss;m[wmml@dopersfethh rveytioh Aaomingyi aheraodinentsimadthinthe scope
he germ i ne sequence VH 5-51, the D
r@ﬂggﬁﬂyerP%e H}flgromthe gernline sequence 7-27, and
the J sequence fromthe germine region JH3b. The
Il ight chain (kappa) regions were determ ned to be
derived from A27 and the J region fromJKH . The
I sotype of the 124- 152 clone was determ ned to be
lgd@. The am no acid sequences of the VH and VL
regions of the 124-152 clone are shown in Figures
27-28. The conplenentarity determ ning regi ons (CDRs)
are indicated in the Figures. The related gernline
sequences of the VH and VL regions are shown in
Fi gures 30-31. The antibodies 124-152; 2A 1; and 1d O
were isol ated fron1correspond|§g hybri domas and tested
for their binding characteristics (infra). DNA
encodi ng the 124- 152 clone was cloned into a vector
to be expressed as a human anti body for




adm ni stration to humans. Exanple 14. Binding Activity
of Anti-Toxin B Antibodies Binding of each antibody to
wa o006n2B22vas det ermi ned by Biacore using stande€™us2005/003725
techni ques. The results of this assay are depicted in
Table 6. Antibodi es produced by 124-152; 2Al 1; and
Id O were corrpared to appropriate controls. In
ffinity of the 124-152; 2A 1; and
ﬁ;l@%ﬂ%ggflﬂgf or toxin B was neasured with
Bi acore(r) instrument, which detects bionplecul ar
bi nding i Andsdated bnmanmmnosbnﬂmebwmmwgmbmdammon thereof
t
R A DB K RRKT RS AR PRI CEIR, 11 ow
over the chip to nmeasure binding. 124-152 had a KD of

1. 642X 10TH@Mt1bZ)ﬁ!y t aht@ebnabitidn @ o&oﬁ‘ihéfed&f%?iﬂn BRéherein the
I es
PR i e e PoiFe) ﬂ%eseq]fa;emg 5o ot foin A

(taangt)ant s i ndicate that the anti bodies have affinities
suitable for use in vivo application, for exanple,
human ther apy. Tabl e 6. Exanple 15. Toxin
Neut 3-al i z&h¢ arHibedy anentigembinditg pertionh dltireaf ofieldiloldiwderein the

aftibBl P oS S Mbir%ﬂn%ﬁ@ﬁ filete i
tes §)d folréét oxin elaltgr al |ozf§ ?%ﬂri]gg?t [ vclgttsq?%ﬂ@{&m]g
(tERE): were i ncubated in the presence of varying

concentrations of a nonocl onal anti body speci ficto

t ch t f
aftel oxpotruttBey e BhFRe bindife pitinn Ay qlat e 4k isasin the
ardibbdy ot at&lgehjmndnglmrtmm ﬂmamf nowtralfzes wixliis A iAVZRE score-

fromO0-4 was determ ned, based on the results of the
vi sual i nsgectl on (4=100% cytotoxicity, 0=0%

toxi&ity)T erwélhOés o exfigen bintingpertion yhereafol ¢l sdieran the
arE’ibGHy' Br %ﬁl ]%)c?rﬁbh %ré?ff nEﬁ’ci‘éle'eﬁ Yox@dAiPShoa human
lung” fi br ob ast ce i ne, . Figure 27 shows

that all of the antibodies had neutral i zing capacity
t owas.ds I’Mﬂrﬁ&b@ﬂ& s antidea biRligd poreion ehsréctldf Z:la'ilﬁl wherem the

a@%tﬁh%é’tz OXI : (E%Xlgﬁffomfgrlﬁ}_ﬂé Oér%%R gg—lnaqgfe 3 dissase in vivo.

Hanst ers From Prlmary C d|ff|C|Ie Chal | enge Usi ns

Anti~ Toxd [

Chal ngeT ﬁl&@%lh gxiltfg%n% E}%f%érﬁp? f(t:ll{ﬁ%.gf?)f lcfa(f 6 whereln the
argipodygr antigen hindag mnﬂfwm theraofdie oas ovmorragt the @cmomo;g ooo
cHikdctris@®y) was performed over a period of 4 to 10 days

in the presence, or, .ab eof nti-toxin B anti bodies.

Gr ouRyStests %%Bﬁg’?’é}?l Mﬁc@ﬁg} BiRfeepliss inp sylied; vi ng

onc eprdtectsyfrain 8 ihifits3IBbioRoaBsoc il colivie in ér sﬂﬂ&&)

contPREE IRt b B Bt hstidar o andiggolis @)

ink8mhjecot al over 4 days), 2Al 1 (20ng total over 4

day t g e

antl rot ?fessﬂgx é&gng% a?]?‘zle &%ﬁfaﬁeﬁl (ﬁ%ﬁﬁég ngs QB ect f'md
Pinbﬂi’ﬂér@ﬂpse?ﬁ@ dyﬂ aila-megintgd discasp. shovvs that ani mals

recel ving no antibodies or either 3D8 or goat sera

aloneg all_died within 72 hours of C difficile

chal -engel RE1R4Y ahpmiged biring RATHYY Biseeod 9 clghm 2, wherein the

armlbbdy boatitigeiBbadingyadiion dieebof spdceicalll Yinds 16 eRbpiteel vikhin the N-
te%% lha%fd'flsz had a 40% survival rate (Figure 24). A
168 ?Jaﬁ‘} S/?mlar to the foregoing (but using a

nor e dllute C. difficile inoculum was performed wth

i ncreasi ng anounts of the anti-toxin B anti body

124-152 (0.56ng, 1.7ngy, or 559 ng given at days -3,

-2, -1, and 0). Animals receiving both 3D8 and goat

sera survived and nost animals (60% 70% survi ved 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

W@ Z®%sdeyi val ; see Figure 25). Results show tP@r/us2005/003725
124- 152 and 3D8, alone, are less effective then when
used in combination where a nore than additive,

i ndeed, syperaqgi.stic thera sul chi.eved )

(R o2 HBEstpl b IR0 notPl horkst SRS Giherein the
antibady bhentigenibinding porBom tierdaddyndsgo bn gpitgpedfetveedni angino acids 1-
12%%%»% Il% in conbination with the anti-toxin A

anti bo D8. Neutralization of toxin Bin addition to

t oxin A was determ ned to provide for protection from

C. did.fi CTh@arﬁib%@?%iﬁﬂtltfg_eyggﬁ ﬂ@xltlon AR ofF clafm 3, whereln the

[ e Mappin | | es The epitope
anPogp i geﬁ&mngagoraa% ﬂleﬁ%ﬂf@m%ﬁ%aﬂygwdsﬂeav epitape seléeted from
the gtaiprdonsistifgy o Cetefna DR 1f fltoxme® andiheastin B re@@ﬂtbr domain.
clones were constructed which express fragnents of
toxin B representing different domains of toxin B. The
apprbipr i alTke sethvdy s awigen énding portiBn glemeo fwd ickrim 10, wherein the

By POPLIdef il di bR HERARRe sith A LR ARREOR a%so Geids
17€>7p?r3é§§iféhﬁf\%@ﬂ%ﬂfe@ﬁ@ré&@ﬁ@ssed in E. coli. Hurran
nmonocl onal anti body 152 was used to probe toxin B

fra nt in we rn blots in_ order, tg map. the. bindin
epi ? Jfrlg%rﬁﬁveﬁgs PBE‘%P%’?H#’F%%H‘P@OR@F%eqf% chimd Wﬂ’@fﬁm the

anﬂibod*pbn aﬁtxgﬁh diddimgpdtipw tHek ol spcifididlytbdidsio Bn ¢piEse Willkin the C-
teSSREY Al p;ij n@% c[))S— PACfF Aféer el ectrophoresis, the
oxin rag g SO P Rt erred to nitrocel I ul ose

and probed w th nonocl onal antibody 152 foll owed by

al kaj4 ne o :

et ot NabS BRONE SF af R SATAEngReh 1Ak PR P wherein the
anfibpdy epantigen b@ﬁw mragmﬂwre% binds a@ﬁpltqpﬁuh@t\@enm@ acids
18dMmoFhsisn W77 and 2366 (see, for exanple, Fig. 32).

O her Enbodi nents A nunber of enbodi nents of the
i nventi on have been descri bed. Nevertheless, it wll

be uhder sThoghtibody ov aitlget dirddel porciah ilenco Baylabe zmazﬂerem the

AP B R WP G g e -
185R@fé@opé.of the fol | owi ng cI ai ms. WHAT |'S CLAI MED | S:

1. An isol ated human nonocl onal anti body or antigen

bi ndi ng portion thereof that specifically binds to an
exot bxi n ‘bee wythedy pyantigen birding partiortheggofforl elajna B, wherein the

anfiB8d 6 4ReH bRIdisbdras tHetdod kpuhi Ml kst H 8h @ﬁﬁoﬁéfwnhm amino

rein i ho or antigen binding

ac%i%@ﬁ%ﬁgo@@g@qqﬁgm ‘binds to C. difficile

toxin A (toxin A). 3. The antibody or antigen binding

portjon t wher el

anti i6gn brlfllﬁ%ll ﬁlbog al%lrgeflrl?ienrdé%%po 81&:%}}‘3[( ° &c aBPﬁé WP‘gem the
an@bo@{y orf antigen bnmhmgwpcmwén theraof B)eciiically endario ainephyomrwnhm amino
ac t909-31r8sg H60- D80 R B baRN03 Sﬁfn&f claim 2, wherein

t he anti body or antigen | ng portion ther eof

neutralizes toxin Ain V|tro 5. The anti body or

antigen bl“l'i%ﬁéuﬁﬂmﬂ? bt hftfbeh 'Bﬁfd‘i&ig p&ﬁoﬁ HRk DI & f cWﬁﬁ‘ Pe{ferein the
or antigen _bin Lon there

ti
a“&fgg‘b? o 32N DG DOTHOP (Retsg! %IMYQHMSB%W%A with a Kp of less
than20 gd0” 6!Mndl ng portion thereof of claim1l, wherein
t he

- 56 -



anti body or antigen binding portion thereof inhibits

C. difficile-nediated disease in vivo. 7. The anti body
w@eooanti4gen binding portion thereof of clai m 6PCTHI82063/603725

the anti body or antigen binding portion thereof, has

one pg. NDTEe @itibold§ of @hﬂl@mm@dlﬁ@ Pé1tioh Ehdredfi df?clalﬁr?p @tdin the
argﬂfgﬁ]% g{ Itlgélg?g@gg ?(Fl’gml g}erer(ﬁ ﬁp?ﬁlﬂ%&?lty%lngs%o toxm ﬂ w1tﬁ aKp of less

tham®0 I5i 16EiM- associ ated colitis in a subj ect; protects
fromor inhibits C difficile-nediated

pseudonenbranous colitis (PMC) in a subject; protects
from%r i Reg mitibedgor antigendindingpentian seerenfnficham 2, wherein the

arﬁmeﬂf»‘ 6t ant biﬁmgfgéﬁoﬁ ﬁie@éb?%oﬁﬁ)n@s ﬁaﬁ“fabﬁs‘ HeaviBRliRt&Son

di sease. or antl ndi ng,portion

CQUPRIFSEYT ano%mlé‘P A QUGS RbleAst R BlspiaRb B2 Atidhig hegerpy chain
re@iondintifo peid sequentd ef SBQ IDRCOI I, SEal ITyND:2\ds N NO:3.
epitope within the Nterm nal hal f of toxin A 9. The
anti body or antigen binding portion thereof of claim
8, wdfer ei Tihe igibardy obadlygeabiading pemiobithwieatp ] pbmhl 2 wherein the

aﬂﬁ;gg;‘? 8{ mffiggﬂ %lﬁg%%brﬁ% g&geﬁotfkegﬁlgﬁ?& Mgﬁleﬁ?rghb Eh%n r
cqFenTisingrAl; #aine gridgtequing @ loast AR @mthah to %ﬁmdb&i%}ﬁ rc?zm region
arAfb i aBRINkchhdneE BESEQI‘D RO:4, R ad Naps Cof SE@bWNdignds to

an epitope selected from’the group consisting of the
C-termnal half of toxin B and the toxin B receptor

dome2n. 1’]llhe diftbodn o Btiben Ginding p@reion lﬁiemébfmj ch@xit3, Wherein the

R8T e Bisel bRl o bR LR jedionBY Ll osion
compristngan afsing Avid-se@étcoft lehss 90 Yxidantiak Enaaparmblajhﬂmy chain

e A e S PR o MO i ng

portion thereof specifically binds to an epitope
Wit t henGiRibaip 8t akitfie ﬁib‘irﬁﬁn hérebh hedUTRIfR1a0th 3L @hbfein the

The a tlbo nt i.ndin tion tﬁereo
arifoogy i F3iEs1 DG o LR Biet SBRGSSr CaRabIsiehb el Fepon
anaprisingart digihe atidyegaknct at kst OpYd ﬁﬁﬂlchttdweiha‘blﬁ Iight chain region

b 45 S AL O IR s ARl 3. wier i n
the antibody or antigen binding portion thereof binds
12 2m el TADEIMED P adt eﬁ%u?d%hgg rﬁéf%me}&%%fef aih 3! Phétein the

9. e anti ran OI‘ 1 oNn
argibadyrprantiges paiding pratiem themsxﬁ ﬁulther aﬁmpgéew %Y%@@bh’dlght chain region

tths!iIig art 41816 @&d%%@ﬁénfcb afllchst 95%81%811‘&&1 & %?(I)Dmf htt chain amino
i n_ am of toxin
a%gs%ﬁﬂﬂﬁﬁggg%fﬁ%gﬁ} d%ggﬁPﬁﬁgé Hfﬁﬁﬁﬁgﬁééf?lon t her eof
of claim 14, wherein the antibody or antigen binding
portipn there eci fically.bind
G T N R R R R
antibrily)opantip?n bifidéngprrtibo thereof spevifigély bindsdo ay epitortei that overlaps
f il
R e oG ot anlfh BrBalcp R b S, 2B U
with a KD of Iess than 20 x 10 6 M18 The anti body or

ant i gen brmhmoap bF hiitfbeh BRIdRR ption kDI BE AR WAerein the
or..anti tlon t her eof

e.anti en b|n in
a7 P obiEey) BIOHParion SR SPY AL DRISSGP o gaope that overlaps
with an epitope bound by an antibody produced by clone 124-152, 2A11, or 1G10. |
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than 20 x 10 6 M 19. The anti body or antigen binding

portion thereof of claim2, wherein the antibody or
wa@ebgzr2bhi ndi ng portion thereof conprises a vBCT/EHRI085/003725

heavy chain region conprising an am no acid sequence

at | gast ”ﬁfe"/aﬂu%g} bE&ItigbR bRy (ﬁfﬂbl@tﬂéﬁ@\ﬂéf elaih N4, wherein the
on am no, a

seguence
anf{pdy Ol B PIGTEA ST et ﬁeoeﬂ‘fgﬁ%@ayo s R q&é‘% with an
anhbmdi,r mdﬂmdtbym]oﬁdﬁb&dﬂ_%ldf oc3A2.m 2, wherein the
anti body or antigen binding portion t hereof conprises
a variable l'ight chain region conprising an amno acid
sequ¥hce Bhe dndihody osanticge gmdmg partion thezgof @b rleim 2gyyherein a

vaﬁgﬁl'e Wleﬁﬁgé}ﬁﬁh f"%\di‘lcbﬁﬁé thﬁ)%ﬂk} o ﬁlgtl £ ik IHQl %er&ﬁ@ompnses

ant |
on@pﬁ mqﬁa C%pkrr@ﬁtapﬁési@eﬁmamgdﬁalm gD Eﬁéh%n ae @H@ast ¢ 36% identical
to @At b{aﬁl@ye &f SEQUTDA¢Ds:hi1adi ng portion thereof corrprl ses
a variabl e heavy chain region conprising an am no acid
sequence at |least 95%identical to a variable heavy
chai28. r edllorangibbdp ovaitiges dijddmrportibn Seegof Of b@ih 2, wherein a

gﬁt llgg{\% 3P regfcgﬁbcffmf o??%m%nt?%enﬂ%gg EOIKELOE Qﬁdﬁggof comprises
onamr e O@Rﬂihntgarp o leash |80%11écetmal tromgrargeaye of SEQ IBHNEs:16-24.
i ght ‘chain region conprising an amno acid sequence
at |least 95% identical to _a variahle |i 02 ain )
regioh am HAbPdy euyiligss éntsiﬁnmylwbthqts Heéqvhgema
vaNebheadBchal fogadit d fabelyntibod vk agienindlh g fogtion thedsof comprises

t hereof of claim.9, wherein the j or _anti . .
ong;ep et P FrEAE R el e gk DBt o o3Pl BF% identical
tolong ot mohaofSEQJIDANOE d2pb4,sind@ban ami no aci d sequence

at least 95%identical to a variable |ight chain am no

aci d sequence of SEQID NO 4, SEQID NO5, or SEQID

NO. 630. 24, Therntibady poenfizen bansing eortipn fereed of sleim gnwherein a

vahaﬁfqugin 91%1}1? &e;g‘hdﬁt %fe%%ﬁ{@dg cg)"r Bt géﬂtﬂlﬁegﬁ% pgﬁloﬁ Hhdr8&bomprises
I ndi | [ [
on@mr%eq??%%t hakage p %st@P(Onl awwgrq%é)r@wﬁaf %@@P NOs: 68, 70,
andM2i, body produced by clone 308, 1Bl 1, or 3H2. 25. The
anti body or antigen binding portion thereof of claim

3, wherein the antibody or antigen binding portion
t herlof sPecartibody byartigen $itdngportipn thepwfiofi elain &y Whersin a

w3 8 S5 P DY a0 5 A B0 ko s
onisionanarg CEAR thairare picleass BO%+ identigairiopane qmmré of SEQEID NOs:16-24.

anti body or anti-gen binding portion thereof conpetes
for blndlng to t X|n

tib d b .

cl oneZ-3D811q gtibec Y8¥31§1%2ntb lggnﬁgﬁlaﬁ%?&%y?sﬁlclﬁﬂﬁ ﬁeﬂfema
Va?ﬂaBIéhH&:@xrfl@a{dim ﬁa@dﬂ kﬁihﬁﬁif Sﬁ@ﬂ’ll‘@d G]gkg Zhat wheedt @dast 809 addnibhleo a

C 0 t he nti po I N

CHRAA SRS Hoft) HiDterlonor3s B At Es RO BAEAs R0 18, 1Y

determining regions (CDRs) that are at |east 80%

id | T.

T T R A Bt
vapiableflight plrain regien egmgises gﬁ@e H&s ithat @ggl east SQ%edentlcal to SEQ
IIRRUOsH@s, @E(%DRS tn19b21n@ksm0@moa@2tilﬁr eof conprises

one or nore hat are at | east 80% identical to
one or nore of SEQ ID NGs: 16-24. 29. The anti body or

antigen bThkdarn@oﬂp bt ifipeh beided patios lirirddf 3f clafi 28] Wherein a

v%ahjc?al}eav%gl? av ?qxﬁ%o?@é%g%@ﬁ% {Zlggg?l&ﬁnt ; a?(f?%t gd% 1gent1gaGIQO SEQ

DINQstk%ESEQi{]DtNOSje@-éZmHSE@HDMmh%MCDRs) that are at
| east 80%identical to one orgnore of SEQ ID NGs: 62,
64, and 66.




30. The anti body or antigen binding portion thereof of

claim3, wherein a variable |ight chain region of the
wa@piochody2 or antigen binding portion thereof cPOPUSRES003725

one or nore CDRs that are at |east 80%identical to

one or nore of SEQ ID NGs: 68, 70, and 72. 31. The

anti body or antigen binding portion thereof of claim

21, wherein a variable light chain region of the

ant i Bbdy dhe antibagleror bhtighinrignding poiontthaeedf ctaniild, sésrein a
viib1dlig mﬁﬁn?%?gﬁg&?%n %hl%% g%sth%t%ge/ ‘%ffhlgggﬁ%k) 1d81£1t?ca1 to SEQ

one or- nore € an
I3 NGsgn1 HiSTRQ HY Ngov:19-8h ariiiQBP N&¥s:23-3¢-m 21, V\,herel n a

vari abl e [ heavy chain region conprises three CDRs that

are 80% jdentjcal .to a CDR of a variable

heav?‘t’ cha ?%fgl?%laf g filgRn W‘ﬁ%P@TW té?@ﬁqgcﬂ@%l 2, pheyein
c&npl&&ent’aihfy d?dtl&mﬁﬁﬁi)g regiol N{CDRN ) bf & etafieblpBgHt dﬁﬁmﬁ’@ﬁbﬁ @bmprises

e gy iR Syl RO O iR a4 Bl TR
cqmoplSBEEnEyNBSriGnihg re bR (CDR2Bo{ & vaigbloligtBkEfkinDegion comprises
e T (oY ortion
e il peqline NS ATCRATY (EQIBNERR) “«"ﬁﬂwel ai
ccrla@lp@ﬁn%ﬁweﬂ@‘@@nma rREOTHESDRA} of averiable llglst aigQ9gion comprises
he@efHid & §&le - QAD\R®:
t I.g NOSQ{?%Sl T(F}?gu%tsﬁ)gdly)/@ggaant [ genj"@l ﬁgfrr?ﬁ{X%y amino
P%rtion thereof of claim 26, wherein a variable |ight
chain region conprises three CDRs that are at | east

80% ent ‘Fﬁ%nt%ydﬁ%@gg&%ndl‘g%%‘?%l885‘%6?0[% ﬁa@g& w:hereln CDR1

ffﬁ meah@ heavy clain régioreedmprises hei amifo avideegience Y-G-M-H (SEQ ID
N Wﬁ&éfnt@@ﬂ? 8L Vhfiyig héa@ﬁgﬂ&n]reélgﬁ&ﬁlﬁlﬂgesathe algmo acid

variabl e I hain region c
SRR FOR S XBR-B B S (S IPONNGSH Sy herwine s any
afiloRkREentarity determning region 2 (CDR2) of a
variable light chain region conprises the am no acid
sequence A-S-X-X-X-S/T (SEQ I D NO 26), and wherein
conpl&menThe artibodgoe et geinbindiegpatiod tHTEIRD)Y cima9, wherein

I h
CHR BB B SRR R oo
SsXdmp GROD M0:35), Shereith€DR2Y ofbudlylab}e light tlypemrdgiordéamgprises
th@ %Hlﬁ@&bl& Q&fu%ﬁée Rfs &l gixngdy BINO S8R 3&' R RO 6 a

heavy region conprises the am no’acl ence
Varlaélq\hah e@@rwpmmses Hecrnpipe peld seqproe &Q&i STNB{-B/S
(SBEaMy Ncha?y regi on conprises the amino acid sequence

[-WX-X-G X-X-X-Y-X-X-S X-X-G (SEQ I D NO 29), wherein

X is any amino acid. 38. The anti body or antigen

bi nd3hg pbh¢ amtibotlhier entigenfbirliag porfien tlvdﬂﬁrfeif 6laGhR), wthére&h the

I IS ami
anﬁ% 2R Sl Bloipbguor MR SATRILRATb WB ) Agitrmion
@lSR2 of a variable light chain region conprises the
arri no acid sequence A-S-X-X-X-S/ T (SEQ ID NO 26), and
wherein CDR3 of  a variable |light chain region
compf¥-sesThhantihedy or artigen dingliegpertion thereofoSciiny2pvlerein the

arftBEEy bpaﬂs@eﬁandﬁgfﬁaporﬁbﬁtmpédfbmﬂnprengﬂtahas&uwI ndi ng
(0]

portion thereof claim2, wherein the anti’body or
anti gen binding portion thereof inhibits binding of
t oxi41.A t Bherantibeldy anamtédeh dinding portion thereof of claim 3, wherein the

antibody or antigen binding portion thereof inhibits binding of toxin B to mammalian

)

O

cells.
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40. The anti body or antigen binding portion thereof of

claim2, wherein the antibody or antigen binding
w@ooobitzr2t hereof is a full-length anti body. 41pCT82005/003725

anti body or antigen binding portion thereof of claim

3, wherein the antibody or antigen binding portion

t her £ fi ﬂ% t}b%fI?B glllt?%n%f 1}1141}(% Bﬁrtlgntﬂ? r&%@: atlmg’)n wherein the

cell s°42. e an i hg por
antibedy of amigen [bmdmggporvme therepfiiha fid hienpbdyptibedyant i gen
bi ndi ng portion thereof is a full-length anti body. 43.
An isol at ed human, nonocl onal antibody or .antigen
bi ndthg pOrbsadsed hapapmonpglonal satibedycar apiise bigdingpostipn thereof

theXspeOificallPbhinth RSAn dxdtdxin df tfdsmz@m Qﬁc_j?fcﬂ’é {C. ik R), wherein the

in the bod en bi ndi ng portion

an\(tl\ﬁgfl%@f t’(gﬁ?%&ﬁi:lﬂﬁl?%gg Q"eﬁ vy chain variabl e region
that is t&g qon@dmesabéavgrchdmrvaﬁebﬂefregim thahisrthapMdud-oFdr
gene chain variabl e region
thatden%lg?nEkro pr o‘g%g]ﬁﬁjﬁ %?3 aﬂllleld froma human VK gene
sel ect ed €0 cvnptisey? bely Qb@nsvmabhgegbn Vhat isl the prodiget & or derived
and
t he %%r?%ﬂa }elﬁnagﬂﬁ]é féﬁg éS’gérE lttelqt)ﬁn&g?ﬁ)é a%rgﬁﬁ I%?Séﬁgpr 0 ujé{e% Vi L0 and

hybrY#dra: cl one 3D8, IBl 1, or 3H2. 45. An isol ated
human nonocl onal antibody or antigen binding portion

t her epf that i f.ical bi nds. t o an exo in of .

0 ocFE! o AiisetRe b pachal oinpiisink fu PhoghE blitiphsipstion of an
angibbodppahduced it ybyidomiai chatier 8D §dBtlil por IHEr eof : (a)

conprises a heavy chain variable region that is the

product of or derived froma human VH 5-51 gene; and

(b) 4onpriséselaied hyghan seaeelonal antidy aregiigen blhémg ipsrtion thereof
thm%eaﬁe@lg%m@; to% e%fdx‘i’r?gf EIRM BN Y piile W dj; gégxél the

| sol at’ed ypepti.de conpri sing

ar‘fS‘BP Y ghansigen méﬁ%gm tegdlced by hybrl doma cl one
124-152, @Ncomprieés dlﬁa@y chdin vhi1gb18 pédiBOtht 18 khProliB&Id or

bi ndi tlo _the f cla 1, vvherelnthe

ant .%6@( Rgip {}Ef%é?rgﬁn% i on thereof conprises

an effect@ cxd»m}m]lses a Hght chhim vanibble oefyion thatistthgproduct of or derived
bi n HeTolMs of claim1, wherein the

ant :j%&gy or ag\qﬁty"fgen ggﬁéndl ng portion thereof conprises

an Fc domai n. 49. The anti body or antigen binding

por tien t RgiLeePholfpeptidl Lom gﬂﬁhg ke irﬁ%eﬁ?‘ﬂitnﬁ rﬁ’(‘;n of an

1t| en bi ndi por |on t her si_ngl e-c
anéL eﬁg’yhﬁﬁ’é‘ dgmg BBJ&ylZ&rl%n?-A br?r C&QI ng port| on

t her eof of claim1l, wherein the antibody or antigen

pharthcenr iR en Eech i irriPA e oL eirb day g the
anaihbdsgemﬂblgam binginpgrariienthetsef eahpofes ah @ifiectbr domain.

phar maceutically acceptable carrier. 52. The anti body

or antigen binding portion thereof of claim1, further
conp43 si nBheantibpdy or Sdigephindieg partion heedoé € clawn d, wherein the

arfi8ORY biSirigeR b @ﬁﬁ%w&nsgneelam%%hgﬁl at | east
90%|dent|cal to SEQ I D NG 1, DNO2 SEQID

NO. 3, SEQ ID NO. 4, SEQ ID NO'5, SEQ ID NO. 6, SEQ I D
NO. 54B. SEMd d2iibedpér antigeh biddiNg Sottiow theo®ot B1aiNO1 S@herein the

antibody or antigen binding portion thereof is a single-chain antibody.

50. The antibody or antigen binding portion thereof of claim 1, wherein the
antibody or antlgen binding portion thereof is a Fab fragment.
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54. An expression vector conprising the nucleic acid

of claimb53. 55. A host cell conprising the nucleic
wa@eiod/1of42z| ai m 53. 56. The host cell of cl ai mBGI/US2005/003725

wherein the host cell is a bacterial cell. 57. The

host cell of claim55, wherein the host cell is a

eukagyoti The hast ce
wher S t Rotrpaiostlieyt PGS Ron amprsihe BiotnBha® or sptigen binding
p@tiop thesedf of aluim dah atphdrrhaceaticaliyraocépdatdé carer. body or

antigen binding portion thereof of claim1, and
instructions for use in treating C. difficilenediated

di sebe. Bbe amtihedylepantigentbieding neytion tagreaf aficlasmd, Serthee
cdﬂ&nﬁnﬁ%@kﬁei the met hod conprising: admnistering to
t he subject an isol ated human nonocl onal anti body or

antigen binding portion thereof of claiml1 in an

amousg. ef Aadidimed hacleid At doniprisingRt @qu@fce@ncdthﬁ h pblyBeptide at

ey Tentafin 20 @Bﬁhéﬁb‘ﬁnﬁf%ﬁ@%@ dPaR:4, SEQ

18] Né) ArfEQ W16, 38O IPeNOMi4n SEQIIpDIC: S @ rs BQhED o: 58,5r SEQ ID
N@gﬁinistered i ntravenously, intranuscularly, or
cut aneously to the subject.63. The nmethod of claim
60, wherein the antibody or antigen binding portion
therepf i Anadpicalist esest doﬂlﬂ%ﬁﬂfg‘ thehh&Q8ic WeidbR18H03nd
agent. 64. The nmethod of cl'aim63, wherein the second
agent is a second human nonocl onal antibody or antigen
bi nd§$g pArtosoeellt doaipeizing thdnucléie avitdfethimfs3cl ai m 64,
wherein the anti body or antigen binding portion
t hereof specifically binds to C difficile toxin A and
t he ¥®conthhbostnelhrohdaino i whentih tleedyoso celbistai tpeterial cell.
bi ndi ng portion thereof specifically binds to C
difficile toxin B. 66. The nethod of claim 64, wherein
t he Fecondhabesheeli of dainydt.ivhesein éhe lgpt cethis arpkmyatiopell.

cIa|n167 mhereln the second agent is vancomycin or

metr d aof claim wher ei n the
t wo ent ﬁ‘égt ﬁgqr?g‘g%lflg?% eﬁel’& gfﬁﬁ%&?‘g&ﬁ afparpmghan cell.
anti bi oti c. 69 The nmet hod of claim 64, wherein the

seco a. C di.ffici vacci ne, 70. .The nethod
of C:fb; im %?étt ¢ rrgmrg gu isglated :hmmé monoclonal antlbogy or antigen
binding poviondhersobo fxilanidl, and irstrucifdnsdof sedn treatielC adliffttile-
pSisiddQ anous colitis (PMC), diarrhea, or relapse
Hl?’ §E%Qr0|le medi at ed di sease. 71. A conposition
conpr|3|ng (a) an isolated human nonocl onal anti body

t hatgspecAfmhandd ¥t @éa’ﬁﬂ% d Qﬁﬁaléjdlgéds@ i £subfeck,thémefiod
t specifically binds to C.

&#an i sol ated anti bo
o % le toxin B. 72.- The conposi tion of claim 71,
wher aﬂntnnistmmlgsw et siblj eatdri lbold‘gedtﬂilﬁianmmcfdnﬁladﬂﬁ%oby Bfisntigen

bl}l(?lflgg)?gi fhé:lje!)f 'l c(fgﬁmnl @1 | Pand a h SCUCYF t%notp? %F}?an_ar:}gtlobo

romthe group TR
diffiadle diggaseThe conpositi on of cI a| m 71, wherein the
i sol ated anti body that specifically binds to C

difficile toxin B is a human nopnocl onal anti body
sel etl-ed Fheomethod of clalm 60, wherein the subject is human.

62.  The method of claim 60, wherein the antibody or antigen binding portion

thereof is administered intravenously, intramuscularly, or subcutaneously to the subject.
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the group consisting of 124-152, 2Al 1, and 1d QO 74.

The conposition of claim 71, wherein the isol ated
wa@ebhody2 t hat specifically binds to C diffi cPCBUSTIRG/OD3725

A is the human nonocl onal anti body 3D8 and the

| solgat ed ﬂ@%@ﬂ&woﬂd]ﬁh W%%efrélﬁ%é éehtﬂbb&ﬁﬁr irﬁhg@n b1nd1ng portion
difficile. toxin S?cg)glaoc gnal anti body

theIQQf—liWl%ere%\“’c?ﬂ%g?ttqnowl@ @i @ treating a C

d| fficil e-associ ated di sease or di sorder in a nmanmal

CEMBGL S W bGP R o AR e

mdﬂme}oaalf antt\hhéy i antighe bandingpatiies theogoff r agnment s t her eof ,
are present in synergistically effective anmounts. 76.
The conposition of claim 75, wherein_antibody

or
fradfent Eisenetbed efelainpphgxheareinhe tipdy pr @ltt&?;a ibinding gortion

théeJFéB@{lﬁHﬂ RAsh@R! C. aftiche Bkis Al @qttﬁéisefcbmmh@n foabElonal
consi sting

angpody] ofj ewtlg@l blﬂﬁ!@s@oﬁl%éer&ﬁf ?H?&ﬁjtzfa&f ghda 6?5?%’2' S

that binds to C. difficile toxin Bis a hurmn

o, NSO B0 B Bl R BT

a C d|ff|C|Ie associ at ed di sease or d| sorder in a

agi% BY Skfrbii9hd &cbhadBiT® ancomycin or

syner gi st| car{lft ect I V€ anounts of a toxin A binding
mefrrmidssalg; or fragmsnt thereof, and a toxin B binding
anti body, or fragrrent t hereof, such that therapy 'S

hi d. 79. Th f I 78, wh
ot i6ody Thsmethad pEcamg ﬂ%?%%%ela (1 (i gt o Adittered in

coflibfifation veth axdntibtics a human nonocl onal anti body
selected fromthe group consisting of 3D8, IBl 1, and
3H2. 80. The method of claim 78, wherein the antibody,
or f@9%agnehte metbodof ¢lainh &4, Wharein thesecondipgent &5 4 €. diffidilg vaccine.
B is a human nonocl onal anti body sel ected fromthe

grou7p consi sting of 124-152, 2Al 1, and 143 O
0.  The method of claim 61, wherein C. difficile causes antibiotic-

associateddiarrhea, C. difficile-mediated pseudomembranous colitis (PMC), diarrhea, or
relapse of C. difficile-mediated disease.

71. A composition comprising

(2) an isolated human monoclonal antibody that specifically binds to C. difficile
toxin A, and

(b) an isolated antibody that specifically binds to C. difficile toxin B.

72.  The composition of claim 71, wherein the isolated antibody that
specifically binds to C. difficile toxin A is a human monoclonal antibody selected from
the group consisting of 3D8§, 1B11, and 3H2.

73.  The composition of claim 71, wherein the isolated antibody that
specifically binds to C. difficile toxin B is a human monoclonal antibody selected from
the group consisting of 124-152, 2A11, and 1G10.
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74.  The composition of claim 71, wherein the isolated antibody that
specifically binds to C. difficile toxin A is the human monoclonal antibody 3D8 and the
isolated antibody that specifically binds to C. difficile toxin B is the human monoclonal
antibody 124-152.

75. A composition suitable for treating a C difficile-associated disease or
disorder in 2 mammal comprising,
a toxin A binding antibody, or fragment thereof, and
a toxin B binding antibody, or fragment thereof, wherein the antibodies, or
fragments thereof, are present in synergistically effective amounts.

76.  The composition of claim 75, wherein antibody or fragment thereof that
binds to C. difficile toxin A is a human monoclonal antibody selected from
the group consisting of 3D8§, 1B11, and 3H2.

77.  The composition of claim 75, wherein the antibody or fragment thereof
that binds to C. difficile toxin B is a human monoclonal antibody selected from the group
consisting of 124-152, 2A11, and 1G10.

78. A method of treating a C difficile-associated disease or disorder in a
mammal comprising,

administering to the mammal synergistically effective amounts of a toxin A
binding antibody, or fragment thereof, and a toxin B binding antibody, or fragment
thereof, such that therapy is achieved.

79. The method of claim 78, wherein the antibody, or fragment thereof, that
binds to C. difficile toxin A is a human monoclonal antibody selected from the group
consisting of 3D8, 1B11, and 3H2.

80.  The method of claim 78, wherein the antibody, or fragment thereof, that
binds to C. difficile toxin B is a human monoclonal antibody selected from the group
consisting of 124-152, 2A11, and 1G10.
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