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ANTI BODI ES AGAI NST CLOSTRI DI UMDI FFI ClI LE TOXI NS AND
USES THEREOF Rel ated I nformati on The application

w@b@onsl4pri ority to U.S. provisional patent appdT/Us1009003725

nunber 60/542,357, filed on February 6, 2004, and U. S.
provi sional patent application nunber 60/613, 854,
filed on Septenber 28, 2004, the entire contents both
of which are hereby |ncororat ed b reference The
cont ent ANTIBODIES tAdp: STALIGS TRHM CILE
references cited throummgﬂj\s qﬂmofp cation are
hereby incorporated by reference in their entireties.
Background of the Invention Costridiumdifficile (C
difficile) is a gram posRélmséamﬁﬁ'hﬁzrwnm t hat causes

Phe. ol R ibRe cmERT e ChY RS usiihaoleal SpmifRalch mumber
ho¥ p42,287, fided enFebruap®, 2604 ard OIS trnevisosal patemhapplication number

G SO T VBT e et

anserppetekbyefarendsi s pat hogen may afflict as many as
t hree 1hd édrfdshtd OSRlyiRtdnte Patat A@ﬁ&@udﬁ@rameeferénaeg &Rd throughout
ited States %g/bFrland et gg %Ee]?l
erehy HirSHeraed By reiprgh th%%mg?“?ﬁoo

: SpoifigRiionsay
1990). Treatnment with antibiotics such as anpicillin,
anoxi cillin, cephal osporins cin that

di srupt normal int est é‘é”‘f’f"&fﬁ@‘é\ﬁ”"é’l” col oni zat i on
of t heClpstridiim Wificilal( Q. idifficile iaadraneadsitive Bictativing thei tamses

|
e TR e A
odigirhen indeppitad Paigids, gy is perad themestisoapen mqse@ﬂmeivnmfectlons

b@\ﬁﬁrt ilﬁ(l%élljﬁett%ﬁnN&bméoﬁg%;a; aj3t0|e!57d625(199‘4)| ! $ck, AiseBée associated
an ot i era ifficile c oduc

b thig s s e as fany 26 aPe R0l BG R GPRd Bhients per year in
| the Uirdied $tpeaMichaelahd andy Newokid UsMeRMEY(:204-3@VId8e; Johnson ef al.,
form Qkitis racteri zed by abdom nal pain,
\/\%fnecﬁ;fsa:éghlpga%ﬁgﬁ'd systemc illness (e.g., fever,

naus ea] reaRednd psthragtibiotien sewhea amped in, amoxipillin c@ﬂ@ﬂwpoﬁns and

piﬁ 1gtt¥1§c%§g§f&hn§1 1fn{ersﬁlt1al %‘ré%ealﬁfw ?d | t | gut with C.

 difipleand iadite & dificileamnee (Kgiiandrie Sommm@as%azgew :375-90,
bﬁ%ﬂ The ofillet b CI di ?”cﬁ"lle FIeRER: tl_yﬁlc%b b&wedfohptohﬁn@m Qfter antibiotic

cti sof WO exot gxins, toxin A

o et Rori: G o8 0L AR ST P Bbiga erepy. C.
V\&yj@iﬂe cpti ptoelmes syn2#6ms IHpikdDaImirhidd tcsladeyiiarizavad eoiitis,
n?lg{udin(rzgéptsle&ﬂ) %haJ%LB, C%tl? é b ?inéagelver grggop o'r%lnﬁ ch%ractenzed by

In ac nmeri zat
c@}dommalfmdmt W@mry drarrbéa, Rhd S}Zﬂ‘t@nEI iHgeshye.£h E&ven xiawssa). Relapsing

&?&c{sé ¥al &ﬁ:uf Al 0 ol 286 b PFatleRisARRRIMBES AR bhiMSr B&hid) and those

nts and
who relapse are at a greater risk 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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death. Both toxins are lethal to m ce when injected
parenterally (Kelly and Lanont, Annu. Rev. Med,

wa@ 20081351490, 1998).C. difficile disease can be PCHUSEHW3T25

by assays that detect the presence or activity of

toxin A or toxin Bin stool sanples, e.g., enzyne

I mmunoassays. Cytotoxin assays can be used to detect

t oxi n @cdiffidite\discage q:aalbmiuagnase(dﬁymssaysnhasis@yt the lpntbndesor activity

fi :
e#ilrtégltﬁlgg 8%9) LEBUY gtogf"&a&r és e, g g?)%lﬁ'@ Lt et e é/ta)toxm assays

OoXI NS on cu ufe
(odirbe used g detget teyin ﬁCthMYC r’bﬂ?emfonn@tzoﬂ%@m@say;ggql)ls fiftered to

dfeﬁfdglé gb&eﬁa el '?Fenéyt 1160 ]gﬁile%tig lafe ﬁﬂllgxggfdggﬁweagﬁg% glgtéletermmed
?Fteﬁ@jr e’sélma f”é?tz g%l%ﬁ’?e AHHE &‘I mary treatment
opt i OnC’adzflﬁb’szﬁﬁtmenﬁliH dopdichied bbf@l@@facf thiednitibicdics mg‘g%r C difficile
lle a

e st e RIS SRR ront opioR at prosent.
r Asfilsivaccleast Vilklyito gause (btibﬁczlemssocuﬂe@ drsemuc}s asavanaorsgcin and

¢ X
eSSBS 68 AP e

omFFé‘POTBﬁI?}?T@S)FSgQa%ug%@T cagean Wgusingthis, arrbbptlcwpw@%m@mt asitis the

@ﬁ%@tl\%ﬁ%a@rﬁgm:i@r inZRA8 witRroRkir %1&:1‘60?%15%[8%@ QOR&ding, Curr. Top.

W UbJ 2! tii)tﬁ% aﬁé@ 9%‘33@% RPIP gg:ngw&cm fuRject is
t mnmatdwgﬁcm-pathagdn&r ma:ro@gauah§ ﬂlaupledumaﬂy cexpeplféer niches with
t a a co nat | vanc I n,an ..
BRI Rndbictad, SRY Rl OBp Ol S RS 8 o combination of
evangbmygianad ,Saémém))cel Qa@afdu H8d¢en Epoded (Micharlahdigl., JAMA.,
20272y ®48:8 l?%;m eth ﬁZﬁ?'@%ﬁ@ P@a | oped t hat

proteci "ani fma nge’ i n nfectl ous )
nodel sVagcipgsduaye beqxn@w@ﬁe@thabprotch@ma s frefmigthal challenge in

%@&ﬁbuéﬁ%&el@%f ag%): (Triestd Gl L infdas. mzmcaql@j 4619-27 ,1995). In
ers

bodi e en. s ect ha
0 Pl o A dict Peth b B0 10 1TReE] BAtaters fignt disease when
(ﬁlﬁlﬁﬁﬁ@é@b}éim@dtmnloﬂff&dmg (Giarmascate? @2) Infed. Iﬂe&unl&ﬂ% 527-38,

L, R X AVifiThs, dRLCE i B 209803 1 G Shitine mopgelonal

t #rdtbollien Bavebeen istildted tial Bind dx Cheiffarik togins ped nadralinetheir activities
aﬁztxjnyd §ﬂdet§2 v tpo Yd:(%.[)['g’tl%‘rw f nlégéc rlf?l?%go 59@_% 8198%. 891). There are some

I nf ect ere are

r Eperty ﬁla hlaﬂarhmiaﬁbp@l%b%%ﬁ CO&FﬁﬂiﬂB% 041 newrliging; aﬁgbodles can

t el ént e é}”é\zilé Zlldpde esmdea@@t &5, G 4D 32%6%70019917?1‘ fAgidoly

rel aps | cedo e 3
et %ﬁ%ﬁﬁ% O R 2O G o0 O i the
wefifloaddi ﬁ&mﬂuﬁm@es ih noteAlingimfédtiene fidicidasls efith robust toxin A

hﬁgf&@ %ﬁjgﬁﬁseg ﬂ?(ﬁlses cilse%el éo}g%gﬁc% Cl}lc'hgldualss evxéltl'hlé)a/ toxin A

| agibodelavels (&iyseaszd d@npﬁriﬁf?(ﬁ?dli) ﬂ:&?d@Bd%Qﬂli with | ow

toxin .

35)7“( o LS AGEY LRYEIGRid KRG lin ® in di8AGEbqogenesis, and the role

badi-tosi antiBogdiss & @@tfs hHPRdg lidisile disgang arheontigyersigt and may

aaépena o itk Idat.| Boslines] the RAEREAGH !AQﬁltifbb@jﬂ“rero&bfhﬁé Bédne;orrelated
ase are controversial and t he h?

o iRt ShCome hheving § Soautoment 1os 0 fadn Arvetpaise B pEpfection.

cOhis@bsdredtion is in contrast with reports of dlsease -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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to di sease outcone, suggesting a requirenent for
anti-toxin A response for protection. This observation

w0 g006m2@ent rast with reports of di sease-causi NRCTIUS2005/003725

difficile organisnms that express only toxin B,
implying that toxin B can contribute to disease in
humans. These toxin A-negative strains can al so cause
di sease in hanmsters (Sanbol et al, J. Infect. Dis.
183(12):1760-6, 2001).Sunmmary of the I nvention Thi s
invention is based, in part, on the discovery that
adni ni stration of ant Summoﬁgmmnt@n difficile

toxi n pd vé’mﬁiﬂkih Eéstedcl?irbaﬁr Qﬁ ﬁfétdﬂcj&%r%lﬂ@it%@fmﬁlé@iﬂon of
rel apse o ficil di sease in

AaHPHIe HEbR GIcAR(PEBA e RSYShEAIOISHL S S¥bipesfram selapse of
QT‘ Qz’zj}" @?lé—me&aﬁe'ﬂrﬂlwwé/ﬁmzvd? r Administatiofliof btibddéesnedng exiboth of

tt I%%S %123 g&%&%ﬁ antd b%dflﬁfs ﬁfegrgleéllatteg ﬁlsegéef fI—h%h laﬁimty

tamahﬁcgemagmm Cediffiqile¢ssing garfinmmnqucdumgg iroinigej suchenéransgenic

|
cy]t g?%ir?%sﬂ nan\a/i:f} %Iloef’glllﬁ%gltl@ %@’g{s Zﬁlegé)glﬁtﬁodles can
ewn@almedﬂxmucwgotqmclw mo’ltmrmdmuﬁr@gzettmp ep@gz;@:ﬁpg)é in vivo.

t Ot dRs A QD kiR takiBACR/driGiiR B caaNfhiBlt @h& Bfotédt §Om disease in
di sease in vivo. In one aspect, the invention features

i"é¥}-at ed human nonocl onal anti bodies or antigen
bi ndi fIﬁ o6 hipeon) thd inestion fedtates ssodaed hwahd mohoaiehdl ama'ifodies or

f C i di di f g
e tihaRis s S Th e BBt 1y o Gl
plifficile (G. diffiele)ofIn spetain feimbatiinyerits, it angibalies plr dritigien blndmg portions
ttﬁéjegg &%e&tﬁg }plgl nto tha ﬁﬁl‘?zrto{ﬁﬁ%g(b?ﬁ% Into'f}%r @Hl'bbg’iﬁﬂ%ts the

rgen port’i ons ecifical
tagitibodyier antigen bmtimgu nernstthseef sprcificglopingd fo C. dlﬁ” iclle Toxin B
BVEI‘H @thett éi‘@odﬂ'iﬁlérﬁé’ dch@ fntfodaR ok dhibekifgportions thereof

port.i.on reo eci f i ca ind to both toxm A and
t%ﬁ?lﬁcﬁympg&a'?qgt 1 ﬁ’é%t]g t he anti bodi es or

anti gem ob{]tﬁﬁleﬁg)gﬁﬁiéénts; rnlaaef iidodies onatigealbiming wortionsthereof
vitro,. inhibjt ndi ng.of. toxin. A. mal | |
b B b BB Clnb B AL SPBERRR gk fvor oo

| @ difficilensedeattrbdisense frsyive.he ant i bodi es or antigen
bi ndi ng, oy 's%ﬂl%o&%’fé’n?softheha%‘{ %o@i@? £ntf£3ﬁ ﬁnﬂﬁn%ﬂ}:ﬁ'uons thereof have

follow ng characteristrc mnls ered
NP$SE Marp ey ﬂprf@kl@wgtchéraﬁ@ugwa‘gb% admiggrterad & ¢ BEpes they protect

Othe Snduse Sddidst ﬁﬂrhﬁnétﬁﬁbﬂ off B WA Rkint iRah aWdhﬂthbﬁNould be fatal
re

fatal t t {

o 398419} MBS EPBHGH R BPESAETO G F R o ] G diferte

Cokdibied coRtid, Iabﬂﬂﬁbh@a@ﬁ&l@tﬁda:bhﬂs mbséudsxnembranous colitis (PMC) in a
P i e . R

e

rmb&p&ddaﬁeat{é difficilenediated di sease The

anti bo’f‘h@?\‘rtf%%i%g gf Qrﬁﬂgeﬁ 'b'ﬂgiu[@ cg'ﬂf)ﬁé %@&of@ﬁf s%iéfnf fealy bll’ld to an

speC|f|ca %ﬁ P term nal
hepitope ithax I\Ater@lrgﬂ haléﬁ it ép@gbétl fRiEPe TSI A BQ acids 1-

112'5 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,

Di
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1256 of toxin A In other enbodi nents, the antibodies
or antigen binding portions thereof specifically bind

W o00an2epi t ope within the C-term nal receptor PCHURI995/003725

domain of toxin A, e.g., an epitope between am no

acids 1852-2710 of toxin A, or an epitope between

am no acids 659-1852, e.g., an epitope within am no

ae ud54546 Io&ﬂ tesn 80 DOthE&52yrti Ald-ahABedieoor B2igen biddingfportdorisrthereof,

A la di

S ke HRERD %“"@qéﬁﬁwm‘i’cﬁﬂ?’égﬁﬁ 16305 1310, 9661200, 200-300,
FRLACH LAY eﬁ@Owa,lé(EXaWO D00 3809r 1001 050 Gr 120E 400, 1300-
A406X 1R)0- B@bt 1560' ?dooa%dobpfboe%w-lm h 9®n266,7d 002200 or 2200-

por t1ons et e can eci fical I bhind to an g
va30942$09ra4@8 %&90d2§0952§®e%509 10- 118t IORIR 55 agmpt rval, portion
Qnerd®O- 500, 500- 600, 600-700, 700-800, 900- 1000,

1100-1200, .120 300 300- 1400 1400-

1500- B@@rta@ %l M’c ibgdig brl %égl%l%%ﬂ%daereof

Gbed ACHy lﬁﬁ@&) toRBOA ‘V\aﬁﬂEOKD 240433 ﬂﬁﬁ@bOIﬁEQ@O(- pEON]. In a particular

26 O 271 t(i)%< 'cfgrtc@‘r gr el‘?B ﬂ(%tp%rt\@{ the{%}((}f s g&{iﬁgaﬁlar binds to toxin
oﬁk mﬁnta @s nf l;ﬂsminan gb@ﬁrlt)lXoH)s Mhlaseﬁranéb@él 10 HY % M, IlﬂSﬁEhan about
t1((’) )I 6P 101, Or YU E ﬁlaﬁ aﬁ&gqfO A B89 Mhﬂpoﬁi@l%ﬂmagaﬁ‘erﬁ&dﬁnéﬁts the

art’icu i ment, the antlb?%/ or an’tndg
tﬁnﬁho Op@ntﬂge@rbut%g pertion Shsaeqts snegificglly pinds ta igxingx wthe Ko of
%slshhaal 4030050 ka3’ Mass ahaubod®0x 10 "MMesd thas abdians x 1070 M,

gtf‘?rh%??ué%é‘dt% W»ﬁf‘ds ﬁ'@]a‘rlélbgbﬁ%u’éll grﬁp;?t ?cm a?r

e rrbod i Iﬁezrahsus other entiddiroelyts, the atitiodipe or bntigtinrkgndiog portinns thereof

t.h o

RERETR S e it b g ] T okdhef it B g 0%
1M 90P/e§§%,r9§%, 2B%upr mereddenticabtony varr@bk hegsy) chiis (rgign amino
)%c&pseagﬁgée é)?rthé ﬁﬁ%oﬁ}ﬂﬁ%dﬁ&@ﬂy Qorke 368 @@(MID'NO\IWFEMS(SEQ ID

er e e anti bodi es or antigen bind ing
ﬁ&@ﬂ)o?ifsﬂpn@r%mm%de a vari abl e heavy chain region
I ncl udinngrtain eaibodin@as, dhéﬁﬂl%@dl@@oﬁﬁntig&ﬁ%incﬁig%orﬂSﬂéthereof

O P g PSSO Ty KM iy
Fﬁﬂ%tbﬁﬂéﬁ 59,1886 @938 (SEQdemidddiol) yarjable light Sk r¢gion amino
h%ic?&e’gy@%ce?f‘%hé %@0{11??%%1 br# d{loﬁ@f]ﬁ@tﬁg TBeehAENi 811 (SEQ ID

I'es or a ng portions t her eof

i NOtDder 3 FHQABP &Q:pYyht chain regi on conprising an
am no ﬁ%eﬁaﬁ%ﬁﬁerﬂ the@tbodeYor ﬁﬁféen %Q%m%‘zﬁﬁﬁm@ﬁ‘}f@reof each

99% or rmrelg tical, to a.variable

n
e batiangrable PRt e EiR RelBdiag Y B0 StgReesy least
cztov/a 85303 00/5ERU, D8N, or fhidtd 1déﬁE@1 toD: N@iab)e heavy 8lddn region

R ok s Py SO SRR T ik PR R B 1
a(SEQ IIANCE2)) eadhi2 (BBQADNEQi ) rendracvanidbledighhclzam ragicicingluding an
eﬁﬂ{ﬁg r&gﬁl s%ﬁuelrfé@?{ legsqgﬁ)‘y §%/?/ éQﬁ% 950t 8"/% 8569 1 %ore r1den‘ucal toa

1 0N

amrdtbbétgbé eleain emincasidspgrersgypl ﬁh\{ﬂé l}i)é*?(l %@r E?Nﬁi)e‘*)s Eﬁl r (SEQID
(§6Q)! & N2 HEQ IBING:6).

In various embodiments, the antibodies or antigen binding portions thereof
specifically bind to an epitope that overlaps with an epitope bound by an antibody
produced by clone 3D8, 1B11, or 3H2 and/or compete for binding to toxin A with an
antibody produced by clone 3D8, 1B11, or 3H2.
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(SEQ ID NG 2), or 3H2 (SEQ ID NO 3), and a variable
i ght chain region including an am no aci d sequence at

wo e@st128020 85% 90% 95% 98% 99% or nore | PENUSAH/003725
to a variable light chain am no acid sequence of clone
308 (SEQ ID NG 4), IB 1 (SEQID NO5), or 3H2 (SEQID
NG 6). In various enbodi nents, the anti bodies or
aﬁtva@éhle@ﬁm sheimeseiang{dhe mgbedies opartigendandiye pomtidng thereof can

aﬁcﬁfgle 08961 ;Iaﬁ% cédéﬂ 51'“?15’%1;*’5‘ &egeéﬁﬂmﬁg 'rélg’?&% (@@man Y afdlht least 80%,
o e D B G o PrE BiEmiicah 07 (P Eheeambpas) produced by clone
pspe Sed IbyN(OIs G199, BOBL(SEQIIDLNOS!1 031143, ok 3rEY %S@IQ B NERYY5-15) (also
%[fll n.r e[%%)ﬁenlr)Of the anti bodi es or antigen binding
Wroh eof can include one or nore
conpl eAsntiabletlightietain m'gin'n’t@ the gitihodies CDRstgenltandiag poribns thereof
I %
9@&0]%?6/ 9)1%68&‘ &?1%8%%1{2 ﬁl Oe%%@ 80% ogr;gg o,‘?&%/d ?ééb%a@%’ or more
I\@@ntrcabso a CBR ?E@na&qmt ¢hmin 2e)gloroof Bpi2niigEQ pratuced by clone
@EQ@D Ned: $9-1351 Q] 1I(BE§;’1§ RON9-A) V@ 3} I%dhggﬂfo&zz-m)

in.re he ‘anti bo or antlgen
SIOISBH @?@sz can include one or nore CDRs that are

at I eaAtvaﬁQBfB h8&% cl%lﬂ%egﬂ)ﬁ%ftm arftd%died or Biﬁig%%nltbﬁﬁpﬁg péxtions
vari abl e ain 1on O e
Pl BriufeBhongof hiblpinipe d-FhnRont roghs (gPRs) that are
| Bast_ﬁot/cssqm BONORS %] 0 99, oranorBhientiSaiQo alT DR B> dibody
' |

PRI B M NG RLFELA sz

NRsilachShcadsneatighledighs clasmis the patjbodésser antiganginding
rﬁﬁtlmhéﬁa‘?@%lelhggg% aﬁ@o@hoIeEt@@Rs aﬁ%re&-% ?e/eagﬁb% 8%5/%90%, 95%,
e O SR GO SRDR S vRBANEL B hetn IO A gfibody
Nizeduded-biZ)oneBDS(SEQ BENOIN ANCB)Y, 1B1 1 EIEQIDNG@s: Y221 jidk 8H2 (SEQ
I gﬁos% zﬁ region of the antibodies or antigen

P

bﬁ in o_rtl ons thereof can include one or nore CDRs
t hat gadeblk baaty @@ regdNof A04ntiDESics 8OMtigen birglireg portions

8RbE 9 ' 2399

g an%g%lgd DR 3 @ OBy WOR LB, or more
81)den’chi tola EQ’ |q:ng@ e Igpgqul)am meigH tb@@@lhogy produced by clone
NEBSS ARG 4D Ns: 7@?I @Il%smqmmeb%nzs %9'3m (Sﬁqll_‘ﬁﬁms 13-15).
ant i bodi es or gng ortl ons can

i nclu SPPIIeé’é“ Iitﬁé‘tv 1ehf ehpdy f‘”—'@éf%o dhognttggyes or antigen
gl‘i%hng lpoﬂﬁ%; tleresfincudedehvee CDR thattarCRR et sa(?,/ 351/@90% 95%,

LR, r n antl roduced cl on
BRI BRI0 o OR B p Hiouly Bt BoRn G Eion of e gy
(ISE@qe@bmlm:&nzsosm D mseléeh&)o iBiE(SEQ B N@s:i 2481} or 3H2 (SEQ

| froRiOsehaj4y). regi on of the antibodies or antigen

bl ndi r? portions thereof includes three CDRs that are

at | eaBisogwrmbtedigens s, vaggbe lighvghait reginneofi themtibodies vpantigen

abik@Rg PbrtRnY Moredlifcihddbhe 6PRloRe COMsQRatQfe 4tN8asPBE% 0O, 90%,
95%, or 99%, or more identical to a CDR of a variable light chain region of the antibody
produced by clone 3D8 (SEQ ID NOs:16-18), 1B11 (SEQ ID NOs:19-21), or 3H2 (SEQ
ID NOs:22-24), and a variable heavy chain region of the antibodies or antigen binding
portions thereof includes three CDRs that are at least 80%, 85%, 90%, 95%, or 99%, or
more identical to a CDR of a variable heavy chain region of the antibody produced by
clone 3D8 (SEQ ID NOs:7-9), 1B11(SEQ ID NOs:10-12), or 3H2 (SEQ ID NOs:13-15).
The variable light chain region can include three CDRs that are at least 80%, 85%, 90%,
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produced by clone 3D8 (SEQ I D NGs: 16-18), IBl 1 (SEQ
ID NOs: 19-21), or 3H2 (SEQ I D NGs:22-24). In sone

wepwedeent s, a variable |ight chain regi on of P€TES2005/003725

anti bodi es or antigen binding portions thereof

i ncl udes one or nore CDRs that are at | east 80% 85%

90% 95% or 99% or nore identical to a CDR of a

VAT %0031 ¥ %, more kdentcal dgyh 6PR HI & Mariahie lighs Phaiprrogioe e@ithe antibody

%eﬁ%%@éﬁﬁ%ﬂﬂ@s@%&m&éézhﬁ (?Eggg@gd)%? 21); or 3H2 (SEQ

‘H regi on of the antibodies or antigen
bi ndi N qeethin ertsoditents,ef variableudesy ElHiefogldaRs th@&itlb%"dﬁ:s or

CprlgSERla ol Borleh el inclighs Bhen (D Ra B edentie 1o'a CR ofa
avmabbdy:apy ke exgidayofche amitRios pt&HQed by Bioae 3D8)(SEQ ID NOs:7-9),

| : - . .
il (EEQ IPNG10- 8% a2 Rn g OER15), Ml o Wi dehd igp chain
tIgERonHi éheaatntllbeé@s 0BUYELCR b%dng:mrg@% thereofimeludes thiesr @DRs that are
| idemidabf a CDR%%BIG@ng@EEﬁM%DSﬂ &hhe %?do%ﬁ%u@@d 8% clone

gi‘fs e 28?1%@%1? Ny {@ﬁé%f)eNQp tab3 O5EH2)(BEQ ID NOs:22-24),

NCg., 2 Raidabjle hghtfdhellhtregﬂn atg@gﬁha{m@hé&vy@haiﬁfréﬁbﬁ 6f the ambody or

i n on of the anti ies or ant
cieP ¥ hlion (rePf e dOE AL S o pR L Mo and variabe
i bamy claaih r@g»oraoﬁbRanﬁboaiy\pmdlmbﬂ by blpaw 3DSHSEQ IDeNiOoh SHQ ID

te: @nimpp@wqugdsg? 1;9'1@@%&?@%%1 %N@ﬁgsgc} D NO:6).

| Bl SEQ 1D
and a WA (aﬁomé odjragnts, dpaniibediss enasicen hinding pasGensibersof

atdutrdlze fokinds POviRe! fnhtbihdiag 80foxinBlty ﬁ?aﬁnﬁilfaﬁ%e@'%ﬁd/or
that are identical to a CDR of a variable light chain

MBI " i¥e-hody produced by cl one 3D8 (SEQ I D
NOs: 16nk8)ne enBlodimdrEE@d tiNoaicd Or é’xilt)gen OindiFPpdribie thE}eof

OReBER S bind o S smiet BLa B amePRch B BokiR 42 Rfivgen amino
trickdsi 17d 743366 DﬁtOthB} eQthenpaticdensitiballics or antigen ibarulisg portlons

th&l%f E?&gb cffgcrgi(%?glgg g%{%é‘mg%' &é}ﬂ@%&&ﬁlﬁ%&ﬁ@% ?ggg 100-200,
IZQOI\T(QOAL 41)0(5@@@(? (0680- 79@(50(1339%999 1099, 13p0-1200, 1200-
(136@ I@ONQ()@5 14856Q 900, i\%@(ﬁ}jéod %%Grlm(ﬁg‘e@@ig?gﬁt@oo 506, 2100-2200
en bi ndi

AR PB2aG8 ottty SriEah BRI A BTG Of t o n

B t o namerhin@mbodinhamts, decnibodiesibr altiges bir@ﬁrlgﬂpcﬁ‘;lpﬁb thereof
Nt en ..

kj&g‘ﬁdlwp%r ongpjtoger eg ﬁg 8%ges§ ﬁ’@gl B?‘g&% P(i %ﬁf;r#“% particular
eamhodpgentntha amlbceiymn’faﬂlgpmbmdmg pn‘rtlomﬂlereoB specifically binds to toxin
@W%rl{§€ﬂégs@1% ou]ciaz( W00 fé@s QOL@IO %d"“el(/[ less than about

articyl ar ant es or an

06t éQ)f M @aiﬁsgﬁwabwdppyl%{‘)ﬂ\g ihboféiﬁr@qm geenphaditnents, the

aRiipedya ok entigs nl;@@thel&ﬁ @1ﬁc biad®io BLRE QBth a Kp of
N e
1660hdB4HdNt £ GA0AFN0r 1:80n 1B6@, 5 1 90H-1200, 2100- 2200

In various other embodiments, the antibodies or antigen binding portions thereof

include a variable heavy chain region including an amino acid sequence that is at least
80%, 85%, 90%, 95%, 98%, 99%, or more identical to a variable heavy chain region
amino acid sequence of the antibody produced by clone 124-152 (i.e., the amino acid
sequence shown in SEQ ID NO:54), 2A11, or 1G10.
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or 2200-2366 of toxin B, or any interval, portion or
range thereof. In certain enbodi nents, the anti bodies

w@rooan2i4gen bi ndi ng portions thereof specifi cabdukioni003725

to toxin Bwith a KD of |ess than about 20 x 10 6 M

In a particul ar enbodi nent, the antibody, or antigen

bi ndi ng portion thereof, specifically binds to toxin B
wint dertainkinlyfdimenss, thé amtibmdisgtor aftigentinding/portioss theremfi include a

apéﬂéﬁ)le]i@gﬁf 0%81’1 %e%/&) E&ﬁ%ﬁ% A0taci seﬁuélrgegheﬂ/}ls R'least 80%, 85%,

less than a n ot artic
eMed? T rentdo, e camagrp dgptical to averigln hﬁag’ﬁ’cﬁhﬁﬁl 188iPR apno acid
b:@iﬁ@?fﬁ of’ ﬂi@ﬁitfbb@?bfoﬂu@dd lb&i 1oxi St'Bh eV\ﬂtEbehar?ngg@fd seguence
SS ess an abou X
1Pop lpﬁéfﬁﬁiﬁ? gg)oétdi’so&l 10 M |ess than about 8
X 10 1Ih dértanr erhiegmeitarthabgibodies or Afkigdn bvhdihg pmalbnﬁtlﬁ:reof each
1tng gﬁ% dJ/a{i(FaB esheawﬂgh %ﬁ‘}é gxgl:nglglfl& a%natnjugg %mﬁ I,?e(ilueélge %t least

ereo I nc eavy
i %Q% %990%, With.rf8 8G90, Qeqlsnemxﬂenhchaétto p yaraablé keayly cBOYregion

s%;(il?ng%glé’ ﬁ'?gg?%ce gﬁ%e a%a%@d rolfiided b'yq:? (f SHe Al 1§2°(z 8, t}%e a%mo acid

aln re n am no aci d sequence’ 0
SRIERSa WD S ER IDN %aezﬁmonsg 16, and a varibledighhghan region
aﬁlbﬂldﬁ%%ﬂiﬂmﬁo a&q\@equdﬁcesm islat N@st%)%, 8%, 9%, 95%, 98%, 99%, or
O .L.n ce{aln agﬁ}gl nts, the a &mbodle r antd9 duced b
bﬁnﬂfﬁ %an‘f&a o g ypatabirlialt Fhaim ppinpeackd Yegripngs of the ibody produced by
ctiana124e i €. ec dlparhsioragidaseq@aica shaven th SEQUBIXO: SBRLRAA 1S or 1G10.

at | eagt a§1{%€% er%ﬁo/&m%g}é" th%ghﬁlbog(ﬁ?]/ or & F%er%m%%%ortlons t%ereof

i dentica al I on a

swgeidieally binditp an gpitarsdbit owﬁrémm @/emtqpn doulibyl asantibody

(§ ro@ucedtﬂileclé}fe m B, AT e THD ﬁ%‘ﬁ”&ofn@et‘é@@ hikaiNe> é@xmB with
n certajn _emhodi ments, the anti Bodi es

Al
o %ibpéléﬁr%]l“ﬁ?ﬂ bygelpet 134040322 le®1@HEnh i ncl ude both
a var i AblagiabledeyvyedhaimretR@iofithd digibodics or @fﬁlg@mbﬁﬁlnﬂg:pcﬂﬁons

epce at. |.east 80% 850/ 90O % 98%
PO G OPboLye AN AR CEEA I et JPRe) that are at
alehsd 86%q 8% 80%E 95%e0r9R% urdyorp idmiticalcdohyCIOR ofiéhe antibody

%é%g%%% b%%l&ie 12t4hfﬁ%§g gbg @%:&Hgg{&)ﬁ‘ﬁm o‘rri(ﬁ'ﬁ?rﬁﬂ?e 3).
r egi onAivacpblgilight @lmlralregm ol dhepndibgdisnor amtmn bnrsinaﬁ portions thereof
| @ashc188 %négérﬁlo@(&&npi’e@r/énta?ﬁy/ Qiet%ﬁr(ﬂmﬂg regﬁ)ﬁ'@ (d?lgRE')t t'h%taalre at least

to a variab hai n ani.no uence
AR OHO, %Pr"/epo&lﬁc/ed)rt??%e PHHere idgntios: i‘w(% COR ok the alatahq%; produced by
i’:\abﬂe EMUEZW(%@IJDWDS B8, SELQoh f@)',\@\5g)0r 1ZHO (flraltol@r4)| aao

n vari ous oal t he .es or ,an
bi et i B E SR R st LR 4P uES pf it bifghg portions
efheteofeart inalnde vee baypsrewioniplaneremity apterioumngirdgiona fCDRs) that are at

af%gs'?t Redy 8§%é?9‘%e 05 ‘?oy 019%93/] eorjngo%e }&%’tlcé% J(;]DIQ of khg aggb%d
p]Pr@dER?éd’YWOI@I k?ﬂel 5122(4$EQS@ N,@AI 62_1, 64001 6@ BA11A Ovéﬁlﬁba a variable
h?%ﬁ?élﬁﬁh@ggritofﬁ ggish‘ér:lmﬁl‘;o&l&eor%ﬂhgé}%hgﬁl %ﬁrt?dﬂs 'tl?@rébf can include one
BB IREA oL 5 b B AU 8ot 8o 55/ BBk pr PRER 1dgptisahio o CDR

| @B tarthBLs1idhb thaid @8@10@51%116 aifitifdAYpreducs® b clotenti-qad ($EQ ID
NG 240! A& AMAPLYY 1610,

A variable heavy chain region of the antibodies or antigen binding portions
thereof can include three CDRs that are at least 80%, 85%, 90%, 95%, or 99%, or more
identical to a CDR of a variable heavy chain region of the antibody produced by clone
124-152 (SEQ ID NOs: 62, 64, or 66), 2A11, or 1G10.
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produced by clone 124-152 (SEQ I D NGs: 62, 64, or 66),
2A1 15 or 1O (Table 3). A variable light chain

wo e@oori4ef the anti bodi es or antigen bindi ng pPCT/US285/003725

t hereof can include one or nore conplenentarity

determi ning regions (CDRs) that are at |east 80% 85%
90% 95% or 99% or nore identical to a CDR of the

aht ¢eetnemhasimenis thy vatiableligit4hainzegisEof the andbodieSor antigen

TBindRiz pblons %reélf‘ 1n@1{1dés g@]ﬁ@é ﬁ’lat’]ﬁre atAleXs'%rQO@'b |8§ /(Q S8Y 95%,

he anti bodi es or. ant bin

n regliqn ol
p%?' ekt DR aaferighle ight Sharicregion of the antibod
h@ﬂ&fytoaasnet Mmmze@%@mmose ls oms of EORBA1 1 hiti e at

' oo B o0ty e Summuel ol <Brin PG Faah e or antgen
I IDn&m ‘poﬁmns ﬂtb,recrfrmﬂﬁdes adalor inore CDIRE! thyt aa¢ak 18asv 80%285%, 90%,

I 519 nt.igen . )
918 AL LS O ST TS g oo

tmdu@%é)yaﬂoneela?ﬁtl BOGEQBBYINGB068, 7@5% 7292841 bror 1616, and a variable
i l@e%% cRah ré O@O%aﬁﬁb&ilé@a{ﬁ" aﬁﬁlg& ll)lh p%%@ g tlﬁ)eg%lgﬂcl%es three

g@s ti bo r oduced | one
R ghat G o st Sk S570090% 40, Ok 993, P8 BioEe w@awlmcm ofa
rmiablé hhﬁvjr El@u&lfﬁghchﬂﬁiﬂ 86 aftibodR préRitedbii dions 124150 SS‘JEQ ID NOs:

oo of 16, THY vivgie il dp B vepdsfinge CDRs

vihat ab helehst 80%, 8H%i, ﬁO%e 85 %0 01099 % her ok iidentiyalito @ATIDR @F a variable

(t)’l¥gﬁl§ I(c;?%ﬁ Im?één IBhe &ﬁ?\%&g&m&@md %§ ol 12901 sg ?éEgzlﬂﬁ\Ibs 68, 70, or

certain e nent's e varia
chai #AtegrdF18f the antibodies or antigen binding

orti
i By T 4 O i

Fli? pding Rogqlﬂns Q]R]gs 8t asddgntisal to a CDR of a
mamﬂble&réabglcﬁrof@dk&ﬂfl-tﬁe &tﬁlk(oaﬁﬁrddﬁcé@y glﬁﬁe 12741159 (SEQ ID NOs:
I/ n.other. e I.ment s

B 51700 A0 B ETBAE T s

amtigege hindingdiongpnsdhercofiacitier thode GRS thaesreddention] to@IEDR of a

%&rﬁébgeg%h% iy ﬂa{gldn %%{@od?@@du%g(i/ by ?I%K% 1851 1?? I{@E(S D NOs:
r@8y i78roroi2)t Ml lapr 1 G0y o1 dYarisdle light chain eegLQmamB\zar(aBE@eavy

| dﬁaﬁ@ gloﬁ%f thelantiBbdy & ant bindi pdr@nghe?é%@ al% M&dtlcaPloS variable

b P b BT BIegisn Y HlbiRsion of b gy phaducsd by clone
altZ4I-E@S(SE/@m N8:%2, 9?0/% @,/QADIh 029@i1 001 rmrfe i denti cal

vy chain regipn o
ant i b% glfrtlgaﬂ\éa“ i 1g§11 E}e@ @ZP rﬁ t%%%@pqaﬁ%@ﬁﬁwh antibodies,

64n m;ﬂumn, effsator Homam, k@ ,@n FEhlomead,icabvbe ithinghbd globdimgamma

RIS, 0 0yl APl g i

lag) pertigns therrof eamfunthernchide afphamracantidably dpcqptabdeicarder and/or
b;y1a§é10ne 124-152 (SEQ I D NGs: 68, 70 or 72) 2AL 1, sr
| G10. In still Cﬂrgr enbodi nent s, vari abl e heavy
chai n PGnovs Srbqdments GoFResitong inc Ilgg@ﬁ apfihpeigppr antigen

[indihg pertiohethetdof bf&ﬂr%tﬁéi&ﬁﬁla@@%pbﬁtﬂies 3&.8., they contain less
tﬂﬁ{lg %%%ma‘ﬁ o?yp%}l)gthes otRer than the antibodies or antigen binding portions
thereof).

In yet another aspect, the invention features compositions including: (a) an

isolated human monoclonal antibody or antigen binding portion thereof that specifically
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vari abl e heavy chain region of the antibody produced
by clone 124-152 (SEQ ID NGs: 0 62, 64, or 66), 2A 1,

wW@e00b@®1@22 and a variable |ight chain regi on of P€TES2005/003725

anti bodi es or antigen binding portions thereof
includes three CDRs that are identical to a CDR of a
variable light chain region of the antibody produced

bYyind$ toram expipxisof CIEHcrlp adab) 69olyenalmntibody oraitigen binding
OportiGh BeréorYhat sﬁecYﬁJa'll?lBllrﬁls th %xﬁthi‘fnrbfr(,e Cp@E’zl@nd

vari abl e heavy chain fegion o e antibo or antlg
bi ndi n§! %lefflﬁgfr@ﬁ u‘é‘la@ mqa@ﬁkopelaanﬂbedsaOWMga%b @wding portion

| thekeof §ﬁb@iﬁbaﬂ§? ginae t@@ddzﬁﬁleeatbklﬁ Aead Yh&}ktﬂydloﬁaﬁ ﬁht(ilfbd@'for antigen

(535 oSS ey B Lol (bihs. o8 e Svodiment e

amirh gemohodichab gniitardlyioo nstigdneyindihg parnionehdradf speefigilly binds to C.

Eﬂcﬁﬁfg%ﬁﬁ B(3 gﬁ@ Eﬂerb%%ﬁjoqla?%tggqfds%tr %tllﬁ]#gﬁﬁ?héi? gc)x%on & eof

asperifisail e binds fonG) diffiHe rthnam i ".Eimn@bodm cmncmdagtmme@tures

T&%Cﬁwdmghes or antigen O binding portions thereof
can further, include a pharmaceutically acceptabl e

carri et 3qthesaspsct, %épveqtlﬁn\fa%mr@a ssolatgsbimanmenoclonal antibodies
CagnBigei bidadhg pwﬁdiﬁlth@eéﬂ’cﬁat%bd:lﬁ@ﬂlﬁﬁn@ fo @ﬂéxmﬁn of Clostridium

SRR e B Sy Bt 19 B ke Si sl region

pibhtyie et product of hederived dfronih e hamtn MHIBSS gene;amilicy €b) include a light
b HadH %anHJe%ﬁE%haﬁ id a8 'i)?&fu):t 01} &éﬁbe@ﬁgﬁrhgﬁunqﬁpﬁﬁt ene selected

e I nventio eat ur es 1ons I nc

i @@méh%arwn SERSIFHNSE IchIa19 éﬁt L6 eay Voerla%]tTf@eqmtlbpdm mgantlgen

PThding HoktiyRk qse‘re&ff&aﬁ iftARI Jih&Gabdni QR ribed AlteRX Ot OXi N
of C. difficile; ycl onal anti body or

ant i gef? 3othsr ﬁﬂ’eﬁtof iL éYfgnﬁlﬁérf%‘Freﬁ atatedfupnay gnqglonal antibodies
borrehsi gé0biadingpoktiots mh@éofﬁlatd;péélﬁcallyeom@ td &h &8oxin of Clostridium

d | t nt i
SR TE i B WHEPH o BBarRF (ol Rt ARl region
onhatfls ¢hid wrothectiofi orderied fitolea hofy NG 345 1agene eadfor @) include a light

aBiﬁ'Pég{&ﬂ R 'iszﬂhQ ﬁradfelg{ &8 d%g,s&i ﬁ%ﬁﬁ{ %&mﬁ{ i 27 7%ene. The

enbo

nﬁmﬁlb@d@ﬁ ar angigen bm}ngmorams theisobileel Fanginglode pir fdamr@scﬁescnbed
SiRe&ihf i caIIy binds to C. difficile toxin B, and the

pol ycl onal anti body ar antl en bindin rtiqn ther.eof
D et 1R BinRtls tegheatin AratEes Bolaish BpLveepiis thal include an
aa’iitiigbmﬁlrﬁ&lngﬂtmmcf dandtibb e prodasddtselsytatidisaiaidia@ 3DS, 1B11, or 3H2

h n Inaother £G he i.n 1d on features
[ aLng{afgxére% ‘?{elﬁoaﬁo rfa‘ltlB&it |a5'8d¥§2 )Or anti gen
bi ndi nig guothet aspsct theripadntivh dicatwpe sofataigidlypdptidet that iaciude an

?glff hﬂltdﬁ{é @ﬁ&%&%ﬂf a{fl%g% fnlo‘a'u{;éﬁ J&aﬁiaybgidgfﬂa%'l#n%)lﬂ 152, 2A11, or
vEr1 usilse refegied o herain dss1e4d ST, 6‘86éi1”,c§41doi1(3é|% Di ved from
a humem Mo3r SsheBe IR inPeRHoN Tedtiks isBIhlté&jiﬁoﬁ’oclldrﬁh Ent%aie@ or

vaL abh {@eggf@%(goésgﬁ%reéégat spegﬁczctﬁJ 1118 to gr{ exo%)él}l/ %g C. dzﬁ‘ cile,
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.
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fromthe group consisting of VK LI 9, VK L6 and VK LI
5. The anti bodi es or antigen binding portions thereof

w@2a06ilziabade ot her features descri bed herein. PEI/US2005/003725

anot her aspect, the invention features isolated human

nonocl onal anti bodi es or antigen binding portions

thereof that specifically bind to an exotoxin of

C ost r Imdanephed ia$ifect; ithesing @itiogi fedtines lcetnposihenssincluting: (a) an isolated

aﬁ\ﬁm&l?ﬁ’l'o loﬁaq)agfd b yu(g%nﬂg oy }Qﬁng Iﬂ?hfbn"tﬂéﬂe@ﬂh@t @E&?Q@iy binds to

I've roma human
g€néifi cakd@@n 1’( pdicngelaigd hugien meanarlenglantibpd eor agicon binding
t p@tioh %&Mtytggﬁﬁﬁc% lﬁﬁdstds Id. W@gcﬂét@mnajs hu [ran VK A27

ene. e | bodl es Oor antl rtl o
S hor ool S0 ashech My TP HEr s ol SLm iRt PR fnotuding 2
hﬁq&éﬂhe ehtodingpbigpemiieeat least he‘l%i 30%085%;1%%;1951{;@99%, or more
i s a ude .an .a LN

R R e PEQBARD koo A i Sy RY P P i R stfence s a
Slaast 758, 80%, 86 %3 PO%4, 35%099%fe1rmer¢: itlentivel i FEQID NMB3S, 39, 40, 35,

k@lor]ﬂ TRE vel?i{'%n ltls? k‘éﬁuﬁ@?«%}g}%ss%ﬁ% 1'ilgﬁdir)l% eﬁ{fcie‘?@amd

0 I NC

fedtures iso anti g

beRaHing amlmeeﬂd%ﬁt lgast gﬁ‘?% BOy 80P %oy I Ng 1At ra@madentlcal to
CEBQEDIRGs:152,3, 245, ok.6; @r Iv&ﬂe%lﬁ@heslﬁmue@é 8418 86icRcdRME1Ast 75%,

T A o

oss well aglesst bellsde.gg bpatetial@ets, ey B ablitcbhs, ingleding b@atlel acid
tb%ﬂ)f(&:%gﬁfgl aﬁ:&lﬁf&ﬁigé!ﬁtgf%ft 79% ?b‘%f kf‘% %n%%’r@%, ntul)}% identical to

ect
dPEQIIDI NOs:dedi atdel, atits e&eﬁhelrﬂn theenusidio eiéidheequencdis at least 75%,

ag@%pgasix, %f95@@t99@/§fbr%d}éh&éﬁu@£ft6 KROSID REsQ! %é” 35 36, or 37.

mamal | an .g., uman) anti pbodi es or anti gen
port i oh’saf{o %ﬁect ﬂr?e‘nﬁ?ﬂt10@<f§‘itﬁl§s &volatert nypdsic ridy m}gldmg a
péthéﬂUé%n&&tﬁﬁ@@bo@@Bpﬂdé&th@ aOeie 759 ao%r 85%d90%! 9436009%, or

er 2h ertfcgﬁgooéﬁé |IB}JQ’(S§%I4( gé tg; é(g L1 on fﬁi&ﬂqerem the nucleic acid

rrmquericxenaht laust 7% $0%; 85M1 D@SNI 9o AR rndre identichias SEQ ID NOs:
( g?tﬂSg& C' f6'1 C l %n\;%lnﬁgf? altsg f Cciturg é)I r%s{g))% &}eg%rsnm’al[udl%gda nucleic acid

man nono C
bénegiling agmlypephdct hideast 75 Yoh §®%s &%%; ?0%;;195% Moy mare @lentical to

dSEQ‘I@ N@s t521X '5@ % of 5 afBP&)H\%{ @%ﬁfe‘f%m dl‘liehxﬁlc'lé?(y 8QH s@fhence is at

eatur es s I NG ng a sequente
elﬁé%}du ey SB%I ;%ép?p%e%%s 9%a%1%m<7@0)616r8 HS(NQS 55,57,59, or
9604 T&Qﬁﬁveﬂ[on@icﬁprbdﬂ@i ltlﬁs@bellﬁe§E@aétaiﬂ%llb .2, EJoli%cells, that

erein aci
O1nsBite Snofefh id SRhT s Ta i hElss; A5k TLSeAYENGR, 18yRboy,
t %%ﬂ?%ﬂ)rmﬁ?n&entﬁﬂ, toBEQ HD NGBE 54,076, 38, or Hefarrxemplepwherein
a{h%glutll%ﬁ)t gfcfe;eqﬁépcreqs:’ gﬂ lg{é’c Vg‘%agéf égﬁ%, %%%n%w@ /(; 1ore identical
1, 2,

ast

9@5%5%1\1(9@%5 @?, 5ﬁoole61| dentical to SEQ | D NCs:
3, 4, J:f’he Rést @cllsecaﬁ alsomeeruﬁhlgoﬁ@@elféuggegEas@Eélps ﬁﬁﬂh‘ﬁﬂﬁﬁ cells,

is at | east 75 QS Q or rm
i @&nChingse hygnsiery wary 3@0);86 llsghy: 0&9118 95 myglpmaggell 37 as

wel | am atiﬁ:ﬂier @qidcﬁ ;theemGenhoB&BzIt@feb &lts ﬁﬁld(ﬁng & Molated-human
col i qells {1 abnél el c. %
monoc onal ahtlbo it antt gen inding portion thereof that specifically binds to an
exotoxin of Clostridium difficile (C. difficile), e.g., an antibody or antigen binding
portion thereof described herein. The kit can include instructions for use in preventing

or treating C. difficile-mediated disease.
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encodi ng a polypeptide at |east 75% 80% 85% 90%
95% 99% or nore identical to SEQ ID NGs: 1, 2, 3, 4,

wW®2006112822 €. g., wherein the nucleic acid sequePCBEUB®0H003725

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

to SEQ ID NOs: 38, 39, 40, 35, 36, or 37. In another
aspect, the invention features isolated nucleic acids

i ncl udiThgkii can fukescmchide e dohxslenapaitinedpor aetigendindisg portion

| g@Rfdof ﬂﬁ%pe%ﬁ%ﬁll? Bifds 90 Yot3R% of%’) %lfﬂ r91rle nRrG%e eﬂﬁ)&ﬁirﬁ@ﬂt the human

to SE ereln

exa
{ Renades %%Y&f&@ﬁ%@h}@dmg pafﬂqnéB%rﬁof W%sel% biads/go C. difficile
9®%n A5% oROmbatiment; thel by brfed bntittd dPRah b NBindiRS portion thereof

h nt| al so features expression
Pg‘%"‘“}?ﬁ&gﬁ&"é ‘?glcrl(ug acid encoding a
poI ypept ar@&leataspeeashe 1ﬂ6@1§t108&%tu1&5 Yts BRWAiIS ) MI%6lated human

6 r .
ey S St il s Ty
7uparpmenodiesl auibedy dEaspentisallybindste G déficictokin B. SEQ
| D NOsThefwemtion 2 fth‘ilre@]metﬁg@s dtﬂi‘@ﬁﬁﬁé @nd@‘ iGiR (Tﬁe‘agé H&Ssubject by

|l
h%f t1§11s l LS 1to %}?cqub@gta %} %ﬂf@ n ,naorg)[q %lbgdy or antigen binding
podriipe ﬂ{elreiﬂ’ thidd a;becnﬁcaﬂy bﬁIﬁBSE) all 5%toﬁ1ﬂ%f @&%zdz&@?@zﬁ&@fe/‘(c dzjj“ cile)

% d
S BB S0 0 L0 OB 2, e o
aantibgﬁgt-as?@%te@@@l@hsssﬁyg’ 18R metisted pSMdomembroareus colitis (PMC) or
' &iaﬁfléac ot reﬁébs@gﬁ' é‘&.%-méﬁateé &i sise't:k% 'I‘ﬁE aﬁ yh‘? aﬁﬁg%n binding

¢an al'so ryotic ce

rﬁﬂﬂ%ﬁlﬂ fhereod epn be a@m@llster@ner&sl@trhmtl@m latramysqum

cﬁbbﬁtané&ayc@thgsu@éctnyel oma cells. In anot her aspect
the i ntion . features kits including an jsolate
hurrannﬁﬁ %SH%P’E YHeeR SmAing PorHeR Oélcﬁ‘%l ‘i"]@drﬂ’éi’l“(t?r% alone or in

t dvanbdndticnheith sypeledr ftherapduyic kagmise £.0a agcoad bhvsh Mndoclonal antibody

e b ol il e s i ditoge flamipgutinine

Hearaom them Slkﬂqﬁcmﬁm binste d'edyjﬁ:slertux:muhrwdfthﬁ segerd human
%Sﬂ&é‘&ﬁa'i‘ fniffod o?aﬁ b%dﬁ%ﬁ ﬁ%%ﬁéﬂp%ﬁgﬁﬂ%lﬁ&% C. difficile

kit can furthe |nc e ap ona
dRkingenIninedhics gxpeple; tha seqead @smttu’n@n angihiatics ¢, eamaycomycm or

b Btk 8dk 0B OfHYEeborfdl agbnt diinfblkeigoljcfonal Barking-LoheR (B8N thuman
t he hun? gqgoclonal anti body or antrgen binding
pEEPS 190y

of specifically binds to C. difficile
t oxi n 1A.a pantiana centoditherdn aﬂtibedjaaf Mﬁig@ﬁblnd&&{g dreigly tefeof is

f | b.
A P SR AR Bo S Sk i
fréﬁllourl@@ltlka]ttg ﬂnemﬁrublerlght ¢ladin aﬂglcvrsaﬂ@amdbhdnaw chain region of the
8&9 uédd Rbé?gﬁ/e 5@@{1 o Qﬁ@lhélhg @Uaﬁglﬁh 'i‘i%gt dRirtegion sequence

flcr ). an is
ﬁéﬁﬁlﬂabWa?rE%ﬁPll‘%&@@ Ha'tanglgié Sy yedhein regiongequanceidentical to SEQ
iy NOei. I e toxin B. The invention also features nethods
oftr ficile diigeagse in.a subj.ect

admi n| ﬁ‘ﬁbelpg ({ mENts fps %Ig’tsb 3?1 of %@F%Pién‘iﬂﬁ&ﬁ?ﬁmn thereof is
mnlmnismral 1n&ntnb|m’a¢iyn ovitheant Angiod omatitiggn bﬂlﬂiﬂgqmmdileﬂﬁfgof which
&H@Adg‘so e&a{ EFeel cﬁh¥ F}?am ?eg)mgn arld & \?ﬁ(n%ﬁoi)exheavy chaln S glon %entlcal to the

variable l1ght chain region and variable heavy chain region of the antibody produced by

._
H

clone 124-152 (i.e., including a variable light chain region sequence identical to SEQ ID
NO:58 and a variable heavy chain region sequence identical to SEQ ID NO:54).
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in an anount effective to inhibit C difficile
di sease, e.qg., C difficile-nediated colitis,

w@piosh2aei c- associ ated colitis, C difficile-neci/Esm®ds/003725

pseudonmenbranous colitis (PMC), or diarrhea, or

rel apse of C. difficile-nedi ated di sease. The anti body

or antigen binding portion thereof can be

admi ni katyet egother. egnbodurncrrtammbsﬂy or amiigen isting portipn poxduced by

Sélgx?é'@]?g‘ @féusihé’ludfh t\)&ﬁaﬁﬂé ﬁ% ain gm%g@é%féx 1&‘ilt1ca1 l o SEQID

ant| bi ndi ng portiaon reo dmnis
ANGEEarka Yabls s hagh r%l@rhseaﬁ@mqﬁééerttmlrtap%iﬁ o NO), s

aﬁmﬁh}st@ecgm, coﬂqb‘h%tf@ﬁdwﬂﬂifﬁdhtiﬁ@ﬂ? 6¢ &ftiblen @ﬁidnbg),lshmeﬁ thereof

ant i P on. t her eof . f?r{;ﬂ?ﬂo]?é}t E e, the
AorEEa TSmO bl ¢ 2 Retios varkais R EheiR Fegion Selfience
eriemildal oSEQ IDIN‘(d§ 8tand @ varablk heavyechiatxiepiof, sequitthct fientical to SEQ |
uman nonocl onal antibody or antigen binding

porﬁl on’t hereof specifically binds to C. difficile
t oxi n IB.anpthen pepebie thedreanpive featives sethodsl fargeaking sn antibody or

afftiebih Binldfng Foron {HYRAE ATRY ﬁi el a{f&%ﬂ%ﬂd@&? Qgé)fﬂt&l?w% difficile, by

second agent can. be po ycC gamma-
ORI BEARAGFEHIA TORhuman apimal Kaving REenomsimaRsising slman
&[Havia olthin @anspiehé Ql@fla b g HthR:ﬁﬁffn' tﬁ!ﬁg%éi\l@ rvﬁﬂfh z% b@[ﬁposmon that
istere ncu varia chai.n
Aegg gl elod T 846 ol an Retfes Foib s wimal ghe
tdxetoxan cabceinhitphatedc ferieramplg) b;ntraammmamﬂab]]:&’ tiieltyde or by

Clﬁﬁ'faﬁoﬂ Fe% oﬁ‘s&x?%retcgﬁbﬂﬂhf Ig?ﬂ}ég Vah ({jh&ly ca?lI fﬁﬁﬁe Equde evaluating

a varila a|n Fegl on
é@q@eg@éthe@@ﬁb@%ano theexggaxinD NO 4 and a variabl e heavy

chai n TIRGhOERANRTERutH BHh R fol BaldERa |hQIrM9nJroncJ§lonal antibody or
anot heﬁngnbodl ment, thjs antjbody or ant1gen_bi

Fefigs pindigmozton heregfby, pravidingia ppc E’Gﬁﬁ%drﬁ.\]FP@ﬁg\mhuﬁlaan
aﬁbmdmﬂml aitibvdy iog emugvnrwhm%j p&rtibh eirédfen 2 @pedMié Bl binds to an

h bl
BERIEREE PPt cxbieg Mokt plin Shpd gt ¢
chai n Inegt awtharcspeat, |ﬂadoinee1ttem@atuftalamybagoma opfrafdiectoma
in
SRERLE PRI RET b0l iR BN rotidhs (e ko CIR, S ljavte
| TEBIRES) 5 t@@tﬁodm’f@m@g iecloge TP, 1rB lrle gf d2sequence
i dent 'Iﬁ%‘et %tl@%@s%é@t hG& ﬁ%ﬁtloﬂ f¥&hred %%Bﬁﬂorgug?gghgﬁé&oma

an antib or antigen bind ortion pro
dPejHding @em{c elgacid pReofig %aag%p  Garig POBIQTS §Rg- G, or variable
rregloﬁs) of diganidedy geydutay dlonsSER-152, N@l‘l @anFo. <
vari a avy,.chain.re n se n ntic t.
o oY R0 B SR ol e £ R ort R
anpidssed yn@ntibedyi thetrspbeifidalhgbipds toi anrexphaireof Cpdifittile byl
{ [
Sty 8158l AL 0 LR iy e
iRy aehain H@aﬁgyn@;ﬁai Hhyrag) beht %@;W@@gqnqemh 8 abmpesl@a(rhat
iR IR s exdt@mﬁ n@hé}gﬁl tAS RRE is 1ﬁef&ﬁv!1t@éf qg&lh@ﬁg %ﬁéﬁo‘dﬂd‘ﬁ from the
met h dsfor n§¥y|ba ntlgoﬁpﬁ or antigen %h
FOHEE oﬁef’ceﬁaé% PRcmasegithe SAFAFYISS: SF]@C%% eRpidon that
Qfroduceslard fntibdde thd¥pecifically binds to the exotoxin.

Treatment of humans with human monoclonal antibodies offers several
advantages. For example, the antibodies are likely to be less immunogenic in humans
than non-human antibodies. The therapy is rapid; toxin inactivation can occur as soon as
the antibody reaches sites of infection and directly neutralizes the disease-causing
toxin(s). Human antibodies localize to appropriate sites in humans more efficiently than
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I muni zi ng a transgeni ¢ non- human ani mal having a
genone conprising a human heavy chain transgene and a

wheovan214eght chain transgene with a conpositi oPCT/H82005/003725

i ncl udes an inactivated exotoxin, and isolating an

anti body fromthe animal. The exotoxin can be

i nactivated, for exanple, by treatnment with

Ui Blﬂtﬁﬁld@mb@éleér Fggthcpmtoamtbmtr@@mgnt is spesifigyfor C. difficile, and is

r gRIER) t@ammﬁﬁ{quﬁgm floh& ﬁﬁk@ Egcgﬁéﬁ‘alfaﬂﬁﬁﬁﬁfs tﬁe?é}llysde

eval uag.i bi ndi ng, 0f the ant] exot

The i nbgﬁ’? festpres %‘%1 ?‘{é’éﬁt@g@s" fiipe ﬁW@%thno‘WlH%ﬂ@HP@Ie@t framethe
nivllochigé@dtaitedtdebaihtion) arahfrd@eRe lbgaeh. Ng portion ther eof
by providing a nucleic acid encodi ng a human

nonocl onal anti body or antigen binding portion thereof
that specifically bBnifDescriptiopxgtioxDrawahgs.

di ffi .

cel | igive #350 EERIBSRE M dlfio DS L BorBRL oF 2 B PEE Y i

h%pd@bbbam&% s%@n@%tﬁﬂmeaqhmlm Agwereage latiers rapiedent amino acids

eﬁl&ﬁé’le@@eﬁﬁbh&l@ nChRY ‘Meﬂﬂuﬁﬂfr{eﬂo orleS3TSR fwhé@E@( ?srses 6 unique light
praodice one

le.r e ant 1 body

BFglﬁn f}a%wresrsﬁcp tﬁ%ﬁr%ﬁ&tanwo adp é%‘tuenﬁfhe
i nv le nt Fizoré EAhsJ::i fsprésetitption dptmie affind écﬁdﬂ ﬁﬁ@ﬁ%&éi@ acid sequences of the
i a_nucl ei.c i i,gen bi
O U Y DAEPEAA S e e shove
athe ialpaebyaqud @dlmﬂielbyeldlseqlfeniém TtﬁZ}DRsAhreb,veﬂmeﬂG O I n
addi t 'dpi%v;ré %ﬁ id & e%?és’eﬁ’t@ti&?@f tlﬁ{e ﬁé E&?m}jc%lc i se e>r/1ces of the

%brl resses an ant Specl
aWXﬁFPSE@@d%Yo@lPW P38 cTh@stpmpmeDbs,egmmmdzJ-mnt genes are

t i RABARRE End HAND \d&iﬂﬁmﬁ RHubR]c fRaViddferfted e'f'ﬁ’é"@D@saaﬁ“e overhned
I ncl udgs a and a

chai p_transger
ot Bufe 3 P e Enebialon o e GBHRAEY Fgmialeic 0 sequences of the
| ‘VTI; IchaiﬂaxprfeESed)thcﬂbﬂerﬂ,B Mh Gihel\nsdghﬁnt ad J'lsdﬁnent genes are listed

GRS et o0 308 R B RREHEER  HAsC DR S inea.
sel ectFigyre3Byr repoasentatiert oiiiho dmn&sacaﬁMucﬂmdycmhaﬁuences of the-

S [ j
T T

G Hffed geaye thppminesapid and w@awd smee@es:iﬂ‘ée IGIXRS gretoyerlined.

be | espigh e fesbitaflo®NBe bRARD LR ad iR Neic acid sec}]uences of the

t t t

TR e G N
iusté irttérohangasblg ihmeni)lb srge 8ldcpflehv ARl X-gndns g@ﬁ:@ aﬁ‘c-?lk’sfﬁédkﬂ)ove the
t.ox . ti bodi es riate
8 6t an ARG 01 RereRs.  PEFODRS b RRRAsRE
ant i bodigure 4B ixra teprasentetjon ¢ighe amatomerd andsmmﬂmc adid ceduences of the
Q/H@hgﬁl'e%*nlegsed%nﬁéé& %Ijr{f etie VQe H JQ t %ﬂgs are listed

it1ona es.

| ora ke t anti bio erap
(DAY Qe STHRRIaGid dah pglais agid sepeenicesy eThel EAR9ATd oviglined.

ap par mguﬁer o gfrgpﬁ @éﬂlsﬁlﬁglme fatmd émms%é‘s&a t {Alh RdEured

tion of aWI ngs
Ié‘ﬁllfl% ° ar}%s%51r1(%mcg1op{o§§ll {’?ﬁés PR ‘Aac id sequences
of t heFigideamd-Blarehadtns graphs depicting results of in vitro neutralization

assays in the presence and absence of anti-toxin A monoclonal antibodies. FIG. 6A
depicts results for assays performed with IMR-90 cells. FIG. 6B depicts results for

~ assays performed with T-84 cells.

Figure 7 is a schematic representation of the toxin A polypeptide, indicating
fragments that were analyzed for epitope mapping studies.
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encoded by nRNA sequences from each cl one. Lowercase
letters represent amno acids in the |eader peptide.

WEDRs/1z21e2 under | i ned. Cl one 3D8, which expressBSI/6S2005/003725

uni que light chain V regions, only expressed the group

| amino acid sequence. Figure 2A is a representation

of the am no acid and nucl eic acid sequences of the VL

C hai n Elgpme&ét-dﬁaxb)ﬁchﬁnmfm 18f8sentdtionyof togeAtfragmgnts analyzed for
ﬁg ; g Are listed above the amno acid and

ntﬁ’c T ¢ B seq uences The CDRs are overlined. Figure

2B i s Bigneay essaetrablathsang e resrdts fiThvive essayateolateraring mouse

gﬁbﬁcﬁﬁﬂﬁsﬁq%apéhah&?ge\ém tbghﬁ%&%&&mﬁ Lofibbeal 38bodies.
V-segnent, D-segnent. and J Sﬁ%&}e

li st edFgHER &0 {SH)engph depictingdhe rrsu edgqegloop Fuid accumulation

SRR NG Bfeasul® @ffﬁ%&soﬂ&ﬁl OXRT dritibedy néitglizetichiinigvoa
represgnt at

ehuerbrurt i isd sohogal Rgpr e ugimslHE phidiigtion of various
Tientv-ts hgneints innhathste grignt nyeleks ar e |ISt ed above the

over | i Hite E LG Soldt B UGRE Eme Sy i e BbfRentase of
deinthtern mwmwlmdamy@nmmmé@llwedbﬁeC\ﬂJﬁ%ng.challenge

expr espdPY2 5l 008pH Bpidiing TR 0T RAMBIRE reldpsg ﬁ&‘ﬁ?@ﬁs the percentage
and J-segnent

es are listed ve the a
aﬂfdlaﬁﬁzqr%wwgocq@éa%ﬂe&eamﬁ AP i ﬁﬁf& enge.
Fi gur eFibhré 33 B o Qﬁplﬁﬁqﬂtttﬁigj resulifofabsayain whichG tirgndutralization of

Apoe Sl G B S BRI I P GO FARS BB e antisera
S&Qn@oets usethnizet avithtargiddh| YGHHY aefeys toBamplésse yimohtsera from goat
PolGEURA! BA3PSALE d Lot ARNEN SO M B398 lwero tosted.

nuc el c ac sequences. are ove |ne
Fi gur eFignre &4 is a sshemastihdiagiasnoighe timelingphedmiisraipriof various

r&g@hﬁltShﬁ'&bt@rs%ﬁqqﬁﬁﬁ%‘m& dehodét! chain eXpressed by
clone 33.3H2,. The V-ag)qnent and ﬁsue nes are

i ot oab o0 B isreBiaph AP EIED GRS e o ARSIt gose aseays as the
seatieRne PR DL hmete@tyasvmmg cnnealsﬂéyAm tteathiegtifodloSveld HyaC. gﬁﬁbﬂe

ctln resulrs o SSa .
SRR Qe St R OB SRR o FREE Hpcomycin
Aandl-'angaere $rofng @it #B31,ar yatconfycyr, éﬂﬁis ankbmttserarfgom goutl#381.
absenchigare1b R4 b A Al B2 pANR; bInddFalibBRRNEEAT he
cesseentagerad baplthy ndnals eexd W@mﬁ@aﬁwnt ollqyreddyy C. difficile

C&ita%]lén_lgelzl GoabBS 1HaRf RS B ahﬁwh fini QcSat a3spys perforned
W

84 . Fi
ot kiRt 1 bis e emee (hafsshity BOR T relenes s g the
f}ﬁ@i@iﬁiﬁe&fhﬁﬂﬁstemmm@lcjméﬂnﬁ@n treplinienp fol loayadibydC. dyj"czle
ﬂ' eS s ﬁt&s GSH%%@}]S %cbsrn;ﬁt 'f%agtrmee% 5F %X nalg 8%”15 to chndamycm

sﬂre:mimelst I-Fa,ng&uevre weré weaed with evamqomycng vamannmu ands3103, armeceived
% ﬁfaqﬁl%ﬁ\ys to determ ne nouse protection froml ethal
cha

enge with toxin A by anti-toxin A nonocl onal
ant i bolﬂgyge 18 is a graph depicting the results of hamster relapse assays as the

percentage of healthy animals after clindamycin treatment followed by C. difficile
challenge. Hamsters were immunized with a fragment of toxin B prior to clindamycin
treatment.

Figure 19 is a schematic diagram of the timeline of administration of various
agents to hamsters in a C. difficile direct challenge model. “331” refers to antisera from
goat #331. “Clinda” refers to treatment with clindamycin.
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Figure 10 is a graph depicting the results of nouse
ileal loop fluid accunul ati on assays to neasure

wetdosa2ey2 of anti-toxin anti body neutralizati oPCT/HS2005/003725

vivo. Figure 11A is a schematic diagram of the

tinmeli 1 Nj.Strati f vari . [0)

et e 21 20908 HeBh bl e s BY SR B ens® ossays as the

gperpénteganidurmsters svivisgdirest 6F diffrdlesbsligngeas the -

percen : r i

Pol L onie 208 R dSpR A n-Ba bf BRETUAASE S8RTFRY the

gP%ﬁW"%&%ﬂ%\eﬁW amg|syaftop direg ﬁh@lgqng? Wg&e@ﬁ%’g&ys as

the perigirt 296 HfephaBRiai6® oSIHE Winid&Li€ bdqUERIVSH O difficile toxin A.

treatmgnt f %I.owe by C. dlfﬁjlc:l l.e challen e.%ﬁ,%e. )

13 15 LIEWa R SR HPETHglionaline dmigo Sl sealonce offr e toxin B.

vitro Hegure 2y iz@apraph depictinkihe résuitn df piixiary <|Bla‘W|61$ge a}ssays as the
e n ycl ona

RS e EOONRR RN DR EnlilieY ©. C05

r ef er sFigure i 2graph depicihe teresults ofprymary dalengesssays as the

t " $BPdths : : | 2% I [ sera from

gge:\r%&gfﬁl wer gtetgigét ezlﬁgg}lg‘%?g 3@%:112 cgggéé%ghat ic

di agr afifésre ehés 1 greph drricng teaeswits of prmary drllongs aseays as the

apatéBademansiey surliving daBredfiebangengedel . Figure

assay s RO BEEC TS rRRAIReSS it DIFRg i Sbtalzation of

ctoxmdaegd toxint Bewtsmaersufed|ih thegaedsycdof Mofiddlaial entibodies to toxin B

Sgp;]%dg@ %?%IOE%EE el Sindelsifgeat ed with vanconycin,

C C , vanconycin and antisera from goat
#331, Biguyadd syexepreseigBidon afiftic amitosasidaid aunlgjoacid#e@ences of the

FyguRinlphsis@l 19 81BRe 9t §3.1 Tige Vjég%ﬁx&ﬁybts%gﬁlfen_ L &bment genes
rel psg Bssa s as the percentage o healthly ani mal s i
a1E &St BP ARG @THng pd ARk RYCifis pridiedrapgese, Thei ¢IPRe precoverlined.

clz haIF! eﬁgemi %ﬁs@d repehénthBbres Sthe @mﬁfd{] dcsBaral et fﬁéidtsecﬁi%ﬁces of the
ur e iS.a gra | the results o )

el eRoredisd S, AORPLARR) Mnescebion B34 s Suitnt ggpes are listed

sahove themmiob iacidamdaiuoleia it segnendeal The\€DReyar&overlined.

di fficj ] ' ' i th.

1 agnotldung S71s EABsalR! G o WAk JATHM 08 oryife scquence of
elpipexpressed By etpngi 12A-193n dbmyciogmenta k- eegpedinh anh segment

Bk&hes Qe 1IsRAGILYPEHRANIRE 8¢iTRBjuenfdsOuhe CISRE SredvefiARE.

depicting the.results of hapster, rel apse assays as the

perc enk" ’é%ée 6? 1%%@??1%9““5‘?\‘?%%1{%‘3 aningracyq arklyglaied germline sequences

t sftaé Werdhainadxpesseet] by clone 124-152i Tie wRaghenaad JHagmba gnes are

V\firted |brrrruc[1l|hezedi with a 1flr% ne]‘t:sﬁe(gls toxin ﬁg%%}' or to

HSFLATRYE e 408 el bausacEn, thereDRS 25 Serilfd: | o

di agr affigere & 4 schrembterepfeseantation of the taximBafolymepiide)sndicating

t j | f11 Gl i.rect chall enge
e gl PRFLRLI LR o itinfhe Tl 2 051
"dinda" refers to treatment with clindamycin. Figure

20 is pikgraRRnbeHNHEI1Nth hB Gafi QRWrAWingt s Tike elements.
chal | enge assays ‘as the

Detailed Description of the Invention
In order to provide a clear understanding of the specification and claims, the
following definitions are conveniently provided below.
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percentage of hansters surviving direct C. difficile
chal l enge. Figure 21 is a graph depicting the results

wotoodilz®er chal | enge assays as the percentage PET/US2005/003725

heal thy animals after direct challenge with C
difficile. Figure 22 is a representation of the am no
acid sequence of C difficile toxin Al Figure 23 is a
rdlﬁfeétét?mati on of the am no acid sequence of C.

diffi C*rh@tetrm*t&lﬁxﬁbﬁm% tﬁétdx%n A Igmﬁﬁeﬂés&cﬂsy Ugdz}j‘fl@le. The
results, of primary t he. percenta

omw&r?&tde%uww G f(@*f @(@r f@zﬂn @%Sc’lééflﬂl\&ﬁ)lﬂé) SEPYidad PGenBank®

Fulﬂlﬂ%@cc%’éswﬁ némB By 03 pi&tion GI9’E93 ?ﬁﬁ llst tmgur@ DR)IEMoxin B”
anst er

TR N RUC N e —

a graph deplctlng t he results of primary challenge

?ﬁ%@ﬁ%ftgl}?m Eﬁgpﬁ Iggrob gg%ff}gnﬁéﬁkﬁ 449 agéers?q&tl number

I'cile s a
r 83U s version $H A 6@00 m @lho Figuyé 29o “lenaus lzsad nréf:erangeably
t@,ﬁhnc yg&gldeow n B was neasured in the presence of
m)noc antl bodies to toxin B gr goat polyclona

s era agéflnéli 1‘?05(%@@ anfipgdiy'ds o8 @@@Yﬁ%ﬁ%@ﬁpﬂ%ﬁ? S#binds to) a
teiioNethatédin ﬂ@dea ﬂwsm&sa OAn t&gi-Miklin antlbody’

B b R S aot b At Ao
aB). nAnautldoxm ghroteinl aahbodag,cmdy bmdute an epitopkeh e.gCBRenfunmational or a
OM frdar ! s g&pn G t%Lﬁrﬁa 8fﬁ1erfﬁﬂr18§g%?{o§;]ﬂ eﬁ’.{l}te‘?ﬁ the am no

acl sequence cha

expr esée@uwn @nblmly 24 an gptibogydhayhes yamahle mfhconstant regions
J d&ﬁ&ﬁgﬁgé ﬁgxﬁglz qé&ggéﬂggﬁﬁx_ﬁ}ﬁlggmﬁﬁn gérhgelgégg P ThaGlifhad aﬁtﬂ? Oéhes
| u \) u
356 %dlﬁf‘éﬁlpé%aéﬂpalelﬂsﬁma?o %ﬁ%ﬁ%ﬂ%@ﬂ@%ﬁ% rmline
gﬁmﬁhncsgeolﬁﬂmtbeqmws‘ (etgw,&nﬁﬂahsﬂmanﬁo@mad dy3@eiony ocdiRnecific
and J-segnent genes

’F‘élt"}%e’é‘?séso‘”d’%?/8%%0%%%’8“%%%"’ Y¥llences. The CDRs
ar e ovAnl|antigdxinfintjbedy, 84 antzen birgingpativatheosvfpfantbeedministered

%I'gﬁ@ Iaﬁl' c‘l&n‘ﬁ)‘i‘rgaéir Elvﬂ{ %eggﬁ%ééf]g ?ﬁ%ﬁﬁ?@?%mpﬂe Lpgtle\ﬁ'mfected with

I n_expresse
ifet onfeayets %nmlptp@t@& diigite- ﬁssemaﬁ@ﬂmieseaiﬂ ({CDAD”; e.g.,

S&i‘ﬁﬂﬁé‘@ @8litis! ABdSHRal i &\éﬁfrbdlﬁkﬁﬁltlo'ﬁ' teWhRls 3:2 dkﬁcz@e-assocmted
1i}éemat iC re(i)r esent ati on of toxin

pass (¢ &o URdeagnRs freatpreat Witk raetﬂaﬁgw 2%53\? 0% e@ﬁrlp%c&é C. difficile-
nERpéiaEgd slisdaieamd athkléfdr@él&pstﬂﬁehéddﬁéwé)s The ttdagnstAhObSto cure,

She BT T . 5B B g R o B
uindentionh and itheglisdfase socipted iwfithathe lﬁmtmdtmlsmms dfghe disease, or
{ Bl i Aeh Bl kliqfig bR conveni ently provided

bel ow. e

finitions term"toxin A" refers to the

toxi n Angmsual of aaidiedinantibodyiplfeqtiye tetreattaeCDAD, or a

"therapeutically effective amount," is an amount of the antibody that is effective, upon
single or multiple dose administration to a subject, in inhibiting CDAD in a subject. A
therapeutically effective amount of the antibody or antibody fragment may vary
according to factors such as the disease state, age, sex, and weight of the individual, and
the ability of the antibody or antibody portion to elicit a desired response in the
individual. A therapeutically effective amount is also one in which any toxic or
detrimental effects of the antibody or antibody portion is outweighed by the
therapeutically beneficial effects. The ability of an antibody to inhibit a measurable
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am no acid sequence of C difficile toxin A (SEQID
NG 41) is provided in GenBank(r) under accession

wWoenvbae14287052, version G 98593 (see al so Fi ge@EUKDPS/003725

"Toxin B" refers to the toxin B protein encoded by C.
difficile. The am no acid sequence of C. difficile

toxin B (SEQ ID NGO 42) is provided in GenBank(r)

uBameteE eashe ovpluniethivranspimaanoded sxiten pEdictiveedelfiogse s humans.

aF&Oethﬁ)lPé' “r’hezﬁa)lhty d?raﬁtaﬁtlﬂoxm%nﬁﬁﬁﬂl tb MREGRRRE %H‘l ﬁéthal challenge

0 0 P Bt e g oW oy medictve of
geiﬁ;cectynre rdemribed hefim Sl ds thé ﬁﬁé&@lﬁdl 1BatiGn nﬂjdE{J d%ébhl?ed in the
cter oxin an 0
EARbIR A PR R i Stcad oedy GrRPigy fsgfon can be
t ovaluntedl toyr e)tamanmngle alﬁhtymﬁthe tampoundrio treddnlabe) tsidtoslgdulation in
n?ero lynaqse[ﬁ lﬁgwﬁ % e? ljgacutl%%lgropfz gﬁWéés?ﬂQFclﬁde ﬁmding assays,

| nea I’t ope,
DB WdWUTﬂahﬁﬂéwnalﬁsaYBody, is an anti body t hat

h as v arﬁlrﬁﬁh@urﬁ%@l af Qh$i&hh aﬁ%d?re?fegt@\';é %ﬁﬁ’e\fe'hf)%ﬁkiﬂﬁp ora"a

ger ne. i | obul i n sequence
?”Bﬂa?tgémgfggﬁwq}wé PE Lfmy I'P‘?ﬂﬂ la&e ageiRbihals gffective, upon
r aagléumannmqoleemmdﬁdnmtrhma tigedulbiect)én pm&g@ &biéldy[hg the
nces nut ati ons i random
SBORRRE 4 St TR S5 RT5h thereot
nHD‘e(f:VQInlf longei tinde.intarvadndfiprotestion ae tlesicedyincreasainddsgetan be
bipsinerfPrtion thereof, can be adm nistered al one or

i n combi nat i on W th 2 secor'1'd agent. The subJ ect can be
a pat i bhe tefs cagomizevi tirduce," dinbihit Inotergiateia\alevgtes! "increase,"

Smﬁe@m 'Odr the 1ile,fd d %v C‘Whi%h@%ﬁ&@ hﬁ&rﬁﬂa’c@e&ﬁﬁ&%m&es%eﬂ two states,

h
©reiyia S UTRIPES ¢ Gud ool oF FHpIoAY %'gé'@emgtdéfferen%eeae@veen the

(Bvagstatesinder goi ng tr eat rrent with antibiotics,

a1 RSB eEHE S dntes i gy oE 2R c%ﬁfglpﬂaﬁfﬁeﬁfﬂeiw ability
bef anangibedy toh e(é) blndltd) evixin of Cr éfficleayitinirt wfifinity effelygast 1 x 10’ M.
an%dl Eﬁg%ﬁ toRAokin?df di ﬁg[l@%ﬁh afl raﬁfﬂ“ﬁ?&t 1% Q{slehﬁftﬁg %ﬁrkreater

I, Sease associ d wtht
st}lﬂ%tteﬁﬁ‘mé%’ forenenspecifie antigent he predi sposition toward

the di Aﬁaﬁmbo&?" ﬁ%ﬁ&l@fncﬁlﬂufgrﬁt 'leats%erbr"%ﬁb' 1?&%4 (H) chain variable

ffect t t
St s L e B ) i e
i egiohf eabbrevmtedlh)ﬁamsasﬁg],@) OFhe!WIHCi 4l 6/ 100 $&ions can be further
S A Lo BT B s
allﬁ‘fgiOBSJ'beCER"annierﬁpégsed Ma@rreglbnm’@yt aramyora camsettiedgietmed

Ao s AR 858 B S8 380y R o

BTEFIEAY efipe a(ﬁ?fia K@é?t + Pl Sequenaes pf Peoteas of lsenunological
r@wmsmfthmdﬁm 'LFS“I% hdalent 6f HEBMARAUTIAEA Sémces N"_[H Publication

OSBRI ok 005 P oD EEkS Do, whichre
piacdrpantddshentih beirgiemticd)y Préferably, each VHC and VLC is composed of three
CDRs and four FRs, arranged from amino-terminus to carboxy—temiinus in the
following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.

The VHC or VLC chain of the antibody can further include all or part of a heavy
or light chain constant region. In one embodiment, the antibody is a tetramer of two
heavy immunoglobulin chains and two light immunoglobulin chains, wherein the heavy
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therapeutically beneficial effects. The ability of an
anti body to inhibit a neasurabl eparaneter can be

weabnzi4erd i n an ani mal nodel system predicti VECD1S2005/003725

efficacy in humans. For exanple, the ability of an
anti-toxin antibody to protect mce fromlethal

challenge with C. difficile can predict efficacy in
hudtigkt inGhineyglcbniingehaine ael intepraniccted\by, of., ishlizwdpnds. eThe

THE U, OB B T L, i
phaipeonsiagfregion deaniyisgd of OdePID@GyC%o Ape ¥Ha bﬁ%ﬁ‘@m ¢fdhe heavy
%,Ylg lh:éﬁf &Ql&%oﬁ‘?ﬁﬁﬁ‘ ABiRdGink R8nARI thit Mte@icté WEh 6@ Hﬂ@gﬂﬂd Tfh‘é constant

ate, suc nodul.atJon in vit Sa 0
i b avoai g b editoshs FaIRE AR PR hosPssues o
Hhasﬂsnmmaﬁ@/@noayeénsaﬁt}ﬂhﬁﬁunea@dtene@tg adffezttricells) and the first

ant.|

?Cgl%{a?@%%lﬁngﬂ%"ﬂ%fé? C&Fnlziemgn F?P’ Blﬁlytll gg?%‘lal qnh%géy" icludes
dfifaediinnmogiobulins of typest Izd, &y, lgbaleD, deMr(aamell ras sulitgpes thereof),

iw C%éiil?lft 1'6&\11? ché‘lﬁé) th’ t%% I?1%r1]110g1[ b{ﬁﬁﬂ bla ?lb@ of s k%plpa or lambda.

eventlng
deI ayi hgmuneglob@lm"rref%%to(ﬁ protein m@tmg of preerpaiedelygreptides

g@@@antfé‘il yieabddRlathyn BBt ar a0k re Y& humbh

| ‘onger tUme interval prot ction
irERERgle lotpu e enes dnndseihs e oiphegeR ang f8a2), gamma
e@n JIZ@2, IgGBDIg@@ c'ielfal Eﬁsulbhtand iy obrestenit eegor’ genes, as well as the

d "
AR e QSR vSS) FRRF. R RlerbUF bl i
sthaine’s (aboetf 25 KDand 2d#fafréneadds) age gncoded by aviagatlerdgion gene at the
%H% érHlllr%IE (L%u% | g@;%ﬁ&%ﬁdsg bid ? k eor Qﬁﬁd@c%s@aﬁ@re&i@ﬁ gene at

used rein ecl

"the @@QHé@rmnyusmEﬁ@lslemh imafueslopylin H@eaab Ph%}m (@poug 30 KD and
aﬁﬂfﬁ' al?ﬂﬁé( ati@s), &rbsitil ey ékoded 99( h R}a;@:ibl@r % den6 i(dtdum tdramino

fipity bi nd t
tsaa&lshmm@ Of&{l‘f P’E&’@f @fgrwmﬁwgﬁi) f‘aﬂg EE% PS5, £ gyghmma
| %ﬁ(ﬁidlﬁg/‘dboﬁﬂ330 ghigdtaelds). hahe tdrm ‘dfnbiumotlobliln” @cludes an

no f Slﬁ’ﬂ)gk)g)uﬁ{l %p\élggf elgﬁg‘%é)}rn B \ik‘él?lg% yog noisi (l%rﬁh%&?tjcg The framework of
vlhe im0 glelyﬂmn(lmﬂtmam hureahipet; of norabmvm)e g sgaugine framework

g@ 568 E]oectlé%'f o eﬂwlty\t gjl‘fﬁfﬁ] Br ¥ E‘%ﬁt V{%%%gf% g, & consensus

revi a ere|
c@qum@efurther subdi vi ded i nto regions of

hyper vag h@@ Hetdid, "idoByp¥e defcRAT A LHEBbAY tlhys (@21, 9EN 6HIRG) that is |
i nterspersed with regi ons that are

regi ons DR
neice ‘“é’ol%]éfiaﬂéﬂ gl?é??\%ﬂlt TPHIBATK regions” (FR). The
ext ent Tigf tefrh Cariti ceAdilike p&gbr'hoBarhnfibBdy (asinydgriantibody portion,"

R BN O BBy | ERHEERDy s
L SxirDefpErdiffierie (of., teeid A}n cag b o leanleSe pihiicheane axere

F’*APJ | r?o%tld@%ﬂp Nﬁ?{lgg }Sd%% %&%e}lg%ég%ﬁﬂ%ﬁ@[ﬂ&m&lly find8to Rkoxin.

i E&aanmig? off tinding peftienp yngoinasssd afhin thedern Amtigen-dipding portion” of

VEGAEdYldelid® (DARBSeintint, 6o veldns fragdedt@ehsibtRy of the VLC,

ayh%/n ﬁdarfdr@ﬁ)l ﬁB@nﬁfhsI & THAS) ! PadtMr QMo 4165 T ddufont Bomprising two
Fab fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment
consisting of the VHC and CH1 domains; (iv) a Fv fragment consisting of the VLC and
VHC domains of a single arm of an antibody, (v) a dAb fragment (Ward et al., Nature
341:544-546, 1989), which consists of a VHC domain; and (vi) an isolated

.—J

-18 -



10

15

20

25

30

35

followng order: FRI, CDR, FR2, CDR2, FR3, CDR3, FR4.
The VHC or VLC chain of the antibody can further

wo pwbazig2al | or part of a heavy or |ight chai nP€CDNS10851003725

region. In one enbodi nent, the antibody is a tetraner

of two heavy i nmmunogl obulin chains and two |ight

i mmunogl obul i n chai ns, wherein the heavyand |ight

i mmlcrgeramm}n deteratiing regie (GDR) hayorhedfiddntfyameyqk to specifically

i 1 Cﬁllj | Joées 4 %nggﬁg ;}%ﬁﬁﬁ@fﬁf@%ﬁg&?@%ﬁ{oﬁn tAf ﬁﬁig{%ﬁ bhndmg portion of

chhght chaingesnble regienand an wdigsp bingoportee Oﬁenh%ﬁva{ chajn variable
Tie loﬁaé gaﬁ{e&wlb%ﬂh‘ﬂns(tff théan HEERD S G WVHU‘@MT&% joined, using

cont ns a b t i nt er ct
arﬁf"i"ﬁ bt B 2 ol B g e e P Bde as a sinele
pipteradtayn imewhiah ¢he VEC bﬂnﬂ AIENQ reffionisyerirtotibim dwnbmalhﬁsholecules

t sue%g Orgg% rﬁ%t OrPSV (sclge\f s geclt ggq %12{1 :egz?ls g@?b# ;]we ﬁ :423-426; and
cHqudeml ((13831))1) KZPﬁ? Mo AsadsSdicEA (86!5[8V%15§ﬁ13) S’S}@h@mgle chain

T, it
. %gﬂé){s)ﬁ:égk aa'li%to' &@Pﬁﬁgaés@& gﬁﬂlﬁgt&ls ?%rgp g&g@ﬁglhg?%ﬁdﬁs oPhn
t adibady.) Thegs @p@lpqgigytppéthmsgﬁ@ obtpied ¥siyg copyentional techmques known to

I mﬁﬂl glvllih thd Y, aB@ tHRf pok YRR Sr& sREshed for @1H¥¢ éh the same manner as

| mruno refers to a protein consisting of one
dFeHB? %BBQW%@btldes substantial ly encoded by

I mmuncDhetatthi"mogespesific BhabodE ngersztbchnmntl’aody that displays a single

(Wg gﬁ%f?ﬁélg\&in%eﬁﬁﬁl%ﬁ% é%ﬁlcﬂliﬁé%&? 2 ég Bﬁg‘%ﬂ Tlﬁ‘é ﬁﬁﬁ includes a
dahenmclospkattibady serd manoclonslt aalﬁboqisegcbmppsgeqm swh@b agissgd herein
ﬁ‘r*ﬂf gv{ﬂaﬁﬁoh RS RS kLT wiedh ﬁﬂgﬁ%ﬂ&lécular

h 1 mmunogl obul'i n™"1i ght chai ns” out
a‘?ﬂﬂn@fﬂw&m no acids) are encoded by a vari abI e region

gene arhd faemMNdoin®idintruhtibedg vt udeitheréth rl@fe@@tockﬁﬁlbédiés that are
kappa or | anbda con t an

t
PRI pIGHIES] BrUHER AT GIPGRA Fifos sugfyps antibodics
Cdf)@lrmed s tecbhbitiantexpreébdidnartion transfedyd into @ host cell, antibodies

stST% aré&ﬁa S;?gc%%g)%m c%gn%?\%ﬁt&%{l %n{l‘t?&ifyq %@n?ntﬁb%ﬁ%y tiso%aa:gd from an

canuieb(Ee. reeyoure) o siransggic foydurman fenvedelebulibsees gantibodies
é}e@ Ce'nge)ssed-rﬁx%afeﬁ rép 1sdl£’f€&‘ 89 ah{ Bttt heah¥RhUHeSv& Splicing of

nogl obul L n” havi n from a_human or non- human
BRI RO O bHBGS AR secﬂfﬂ@l@%‘é tq AthenBY o sRgneRFes o Rugirecombinant

héiﬂﬂ)@dleb Wi eZRehan@ed NODRNiHIBG, cﬁ’m@nc £ VIktb igBerated (e.g., by phage

I T T T T
Agxﬂ&ﬁdnhﬁmﬁoﬂpmeSﬂﬂyﬂﬂksreferS to the anti body cl ass

(e.g. A% gMcﬂ{erélgC%h)e t&ﬂlat Hﬁ&ﬁﬂﬁ??&%{clm‘l" :q&a@(bcf‘feﬁﬁaﬁy homologous")

constant regi on gen

prefars tma first a@mmd bb@}plf(o@ﬂe sequghee thamqntmﬁya pineiegmumber of

OfdentRl Bf ivalerfSe. gs %chtheéiﬁilﬁv siflSERNS AP, @dnhAvEd ﬁﬁm@famd
an _anti1 body that s bj nds to & toxin of

dq;Lfbp’gﬂ@pp@s) (ag‘m@o acid ir%%iqqls ggnueie ides toa $RGPRAE HNHO; qql(w»{ pgleotide
OfeRuBHicer¥REIe tHalTh! g AaBubdond ehah®scid o1 Aodledtidel sed@m@éshave similar

bgcttiv\{ggs.c Tn ﬁgecglsg o ant1IbXd1es r,gﬁies setcgncfl a;r}t%)gd}nl has the same specificity and has
at least 50% of the affinity of the first antibody.
Calculations of "homology" between two sequences are performed as follows.
The sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in one or both of a first and a second amino acid or nucleic acid sequence for
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Exanpl es of binding portions enconpassed within the
term "anti gen-binding portion" of an anti body include

w@ egocsa2Bab fragnment, a nonoval ent fragnent conBCBHUB005/003725

of the VLC, VHC, CL and CH domains; (ii) a F(ab')2
fragnent, a bivalent fragment conprising two Fab

fragnments linked by a disulfide bridge at the hinge

r eRfiTd; alignment andment hamtesnus somnsneesi aag beidisregardaddonaanparison
Cohrpeuapi ’Dﬁe leﬁgﬂ’l)of a rEférJnE@%[Ex@ﬁc&Q&%b@ Ydr%ggg%gé}%%&es is at

rmof "an anti

a d \ ns of S
sty J@ﬂﬁfﬁa 0 of Ge Teff I%nmear@mifhswmwg mfbx)es or
V\:hmo:lébtrdemsﬂ cS)h%spﬁnd&lg\/d:rﬁind QBRI Jositidfsl of Miclectide positions are then

SO EE R RPN RD i thed R o SRERIRR Y pimecanpino acd
, resiuapt ngécptiﬂemd itigeqmspomimgpositionanitixbdeeondghiqaenceithen the
aﬂltolé&ﬁfés Qfgqgérﬂﬁapﬁrtﬁét(@sﬁg gag Jds2h pex%ﬁxaelf?m)é %hfdacgln‘ﬁgﬁg: acid

r gl on and ‘an ant X
PIHRY eis cagivalent ‘@ agnino aeid or wldl@‘rﬁaidn Shagholpge )FUF he percent identity

f prgeBMhe tWb Se cééHE:a feRfioR @ f iR d¥dther H?id@ﬂtlcal Posmons shared by
ynthetic | nker

mbi t S
eﬁ%%la@ierﬂ?%emﬁfn@ 18t0 ar?ﬁaéﬂz%e pnahes of gansy aackihg l%l?%h af ¢ach gap, which
whedho b intMdGeahfbr Vbﬁinﬁl%;lig@ﬁ&np@ﬂthe two b&juehdwanoval ent

B ra- ol Tasoripn 8P shaitel ahaAt fenbnfictior Hereh fafpfiey penvoen
alwo {e408BY¥s Fandee acklamplishkdaingSahatbSatiG SRFEHHRSB)e percent
%ﬁol%éf%t%e@ﬁ‘ﬁk@aﬁ a{?:ﬁfj%eﬁﬁe e? 1sade§ i gxﬁr;bﬁqgﬁ?gstﬁg Needieman and

w_t hin term "anti gen or
aMtunse - Moh &Siel. ﬂﬁrf‘f“ﬂrg@ 193P+ arlg@rst whighbas brea ineorperated into the

cgmpqﬁbg@ﬂﬁh tlﬁ@GbJﬂ} gbfasark pasMags, leing%smow&rh@ Kddringithatrix with a

th t scr eder utility 1n
(7 Sty REf o Esn et LT e B dametih e pewtty of

" monose osddi leraing the eayi“hybfidizes lidlenovasttinpady, ibdium strmgency,

i SRS AP Al

ahybaidizatipe ed wasiihg oGyldanee fonperfaringhytritizdtiotyreactions can be
CRUR®S Ej9Pns P»MBcBB zﬂ é{éﬁﬁa;%* fo%%g eléf&?Sons N, 631636,

pr aration of anti bodi es or por i 'ons reo
b af%u%%lﬁpmoraé@fhb@gwhyaﬁferqrwe ﬁéwmuSra@d@nnamms methods are

ad’dsblﬁlﬁ&%in i rﬁ%ﬁﬁc@ﬁ{@éﬂwr e8f &r@seﬂ 0 Sﬁéﬂlﬁpﬁfﬁrﬁﬁzétﬁﬁtcondltlons -
or, 159

d, t
R BrE e TR 130§ Arenitsbadlaiea seirianigsX sodium
achlenidz/doidivantitrate(SSEY iababoune 4§ °co] fcblmmjﬂgcmadh%@nm 2X SSC,

h@?}%l :% %tr llegﬁ@ta{ Mb@%ﬁ/{eﬁ]%ﬁr ary ! O{Cgﬁ at%%sie%gl eég‘frg?ggﬂ to 55°C for

flpwmtlamgeany periditiensy.2) needivon sm)agemhybsldtzaam gemiitiorfso6X SSC at
hAHERP4 4 TR & drfé HEEe v&ﬁheg'?% b%@'S@é Wmﬂt 60°C; 3) high

exp ressed creat , or.isolat

(FERETRY Bymzaém condigons: oxumn at @hﬂyﬁ@% kf@ﬂﬂqudglan@e or more
S\@ﬁbhé@ﬁﬁ‘ﬁZX@S@ beﬂ% S z&%gﬁ@%ﬁ T SRR bridization
?(??tnl(} 1%%% eosg%m?%ﬁ p?gs Z ‘% %ﬁ]ﬁgé}eg{l@ ﬁglwedtyyr{)%relocr: more washes
a0l BOABES] %818 a5 °Qpt | onal l'y include constant

regi Or![%lsqﬁ{del\é?o%dftflﬁ%g AR aRE" nb an 1genrﬂi'r]1'I gqpm%ons hereof

sequenc
described hereln may have additional conservative or non-essential amino acid

substitutions, which do not have a substantial effect on the polypeptide functions.
Whether or not a particular substitution will be tolerated, i.e., will not adversely affect
desired biological properties, such as binding activity, can be determined as described in
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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

simlar side chain, e.g., conserved amno acid

substitutions) am no acid residues or nucleotides to a

sBewittel it pdenme P oE3Huti ol Pk Adgensaretiveaminoagid substitution” is

f bfista melh SR GRM R Pe@ldae !lsdre?L géﬁéggcg%'aggﬁs?%&‘ Fé%ﬁﬁé having a

have s%gn ﬁ\r actiy]ti
t e &g abaint FagHiFs R §mm?ea01<éwu§§ﬂé%wg gk gﬁa Chaias bave been
aflefirpddh tHelih. ofhdsé anifibs fhictide @ikdigcidld with badié kidedNains (e.g.,

| cul at ons 0 etvve n tvvo es are
By Tt bR B oI R s APia iy grigataray acid
opmdhmwcpolapa]dleshamp(agmmaragmeg glutamaps, sedne, blereonine, tyrosine,

i %}s‘ie(fx%;cﬁcglpbﬂ\r 9{&% cﬁﬁm? get c?aglg/cﬁe :ilﬁrﬁ}l 34 n? le?'u%&%nfjsoleucme

or nu equence foro

apliogmmh@nﬂnl@nm@nmnfbmmg @wstogb@n)ebmbrmhedoade chains (e.g.,

dingcRRY, 98iche] R61HEMBPIISROmMBHE BAS 88dins (B h%ﬁ)efn flanine,
reference s@guence al i gned for compari son pur pos Pls

tryptaplan, BISYEBE)- t he 1 ength of the reference sequence.

Th e amAnpoaesdntigls hohiresadid raditike 894 rdRie Qlﬁa}t can b% altered from the
r nucl eotide

COL ondi n aci.d, positions

BB B BT AL BT At he BFRtgre 1 Eibody. without

f $ubstan‘sdl},uaitwag |asb1<dogluph wtivi]ay, Wwinecasane' espentiad” amird acid residue
1%%1‘{’3”1?1 sﬁﬂm Qgﬂnggtl de as the corresponding position in

second sequéence, then the nol ecul es are identical

at t hat/njsssethrirsyg defingd <2l isehnival andiseiontifia trroy used diersie have the
aginsk mé hd dbmrhénl %&M@dosa% foRe %be&i’naﬁ‘? kid119h tHéUeﬁ'i ! Which this

acl y p ent | dent etween the two
a@w@ge?%ga@tbﬂ% WROGHS FHLmAHS rSHB ar Y &Aivalgnt to those
pd)&bﬁbﬁlﬁsrah aEueHe hsedtﬂ‘l chesRELIENRAR Sestiba of tHE prédet iIAOEMIbR suitable |

PR T T
seaderds cpd othibhecferonges rmemlnnai hgrepeze tesrpmnated by reference in their
dghREA MRkdR1dr gfénfggﬂé g{%n‘g{T egﬂi\éag(% \fﬁcqﬁflgg?ﬁmu?ns will control:

sequences can using a na

alngsiditiogpth em%é%aim@hedﬁom ogynrhest axe dhstreldy eanly andiegtdntended
sRMéansRngl s determ ned using the Needl eman and

Winsch, J. Mol . Biol. 48:444-453, 1970, algorithm

whi ch has been i ncorporated into the GAP programin

the GCG software package usmﬂ@wawBlossun162 scoring

g?t 2' Xgnd i3 19 ?Tgraﬁ'le cEs1tb Po&érhgmc@m a%%gtxt enggﬁgggses Xntlblotlc-
h@ﬁ@qmted dhefht:eand ediiis i tiumelss Ufrdeaded boveint are npthnocly and

PR RE T&Qf‘egﬁﬂent Bh@Br (f%ﬁthd}%gﬂslé aifrRfle %szoxlalﬁyd%sease (CDAD).

St ri ngency condi tl ons escri

hi/hs mposttions inghulogashodies thel iegegnize mroteinseant oihar meplecular
mﬂiﬁpdiﬁleﬁt@'(é Qn '\/gil%lggctalk?ﬁ%fa@é% Bec1dieusids) of M8 bacteria, including
N0 Tt Eecoghias s Proghcen b € PHBGH G B Hm Al fexin B). In
byartieflat bnaen nAquﬂOn}e? aﬁﬁ!lﬁbdi@srmq pasidedrdh betitn aﬁlbo%lments, these

er enc r_can he used. :
SRR o et At BRI L Plerr B Simpmoslobutin
ag@easgmmta; (dnscnbla)i blehvw)s lG’OIIII’cgm’tmyls lof Biti-thixzasntiodies are also
caBdigeions: 6X sodi um
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chl oride/sodiumcitrate (SSC) at about 450C, foll owed
by two washes in 0.2X SSC, 0.1% SDS at | east at 500C

w@ eive/12@mper at ure of the washes can be i ncr easedr/us2085@3725

for low stringency conditions); 2) nedium stringency

hybri di zati on conditions: 6X SSC at about 45C,

foll oned by one or nore washes in 0.2X SSC, 0.1% SDS
aTh@m@Cmeﬁyodh mg:ﬂuu@ admigisteeing ytibadi¢sAand aptigsoriinding pertions
6%51%%@ élé& Egcf&'t&aﬁ@@a%%% ﬁﬂnmpcgmmé stifject. For

very

R rb&ylaﬁmwiozlak théishﬂ.afmmes @Pssmm%slt?&?lﬁ Gfn neutralize

pbeﬁpJSl&h@mlﬂl%t s@fof@5@z cleél-ﬁq@&i@t‘édﬂl/se@%e IR btHE ELamples,
es at under s

iR A OF AR e AT ey S it ATPRREP Sbbodics) and
t fnai-ain Beatibodiedcdndrecidmimistyrddato éntabid pnmargadilsease and reduce the

ISRt ke e TBE R 0 Bhftoodics pargopalige o sites of
odiscdse(wl.t}lp@m)lde’lmnctl ons. Wether or not a

particul ar substitution will be tolerated, i.e., wll

not adversely affect desired biological properties,
shckengraipral dytihediesi ty, can be deternined as

dﬁﬁ;ﬁ @gﬂglnBow e et al, Science, 247:1306-1310, 1990.

A "con rvat ve. a no .acid.s stitution i . .
A | Conservative. o i acid SUnst atigeB cprissed By K lggte to
apnoducre%mbuéehal?omoducsmgmﬂtatoxm geibolims ranikEalsiatd iesnwifized with

amagtg)vc??egl tgxfélg Sdrqyﬁo?id? a%"éﬁ}%qéﬁ'nrﬂe 1ﬁ‘£ctfl§lh%§ & g 2H;j gel&ﬁ’l\éﬁt with

ese fam

atorapeldghyde, phisareldshyils, perakids, qreoxygen ﬂrgeémn@t (ses gign |R¢éyveld etal,
hiBkAods NEEn %l&b;@?&ﬁiel%BaW%di&v fnd L&RR&IHE.CNBS (Bneration

gI utam c_aci unchar oI ar side chai
aXpegines;i M@I"egbﬁ %E.ee@’r P 1??@92%‘ A, 8 597%’657? FPé“ns with
Cﬁh&dﬁ@iﬁ@ﬁlﬂb& od&béﬂalsﬁfg&ieﬁé‘mlﬁlﬁalg metBbd(s&8 e.g., U.S. Pats.

SR GF Al Shac R s SRS B Lo A% Mg ename

simientsmntanifie dgletionsorgoiitmeytaticisiin e toxinl aetivs site) caarbe made.
afl%@ﬁﬂl ﬁ%%m%ﬁ% &{ﬁh% t%x%s ’paﬁ Mé DdG dmﬁ%@éér@l %rﬂoﬂfer approach is

trypt op -essentl a m no
r @sliﬂéﬂi?é’atesth%lthéls by treatmient Wﬁb N%d@ﬂdebwé@ (Gondhret de Inf. and Immun.,

Wﬁé(@ Wﬁﬁl FRIY60GE Tﬂis ﬁieﬂ%h ﬁ%%gﬁm mHes stﬁﬁznﬁre lBiF i t68in more
Wi t haut su, anti a

an anti bo
ATeeRy ﬂp@ngﬂtﬁr blegigieai a%%ihu\% Fam chic aéle%lﬁlor%@g%tme. tgthe native
aroxit Fids cthettsdliidluBo ﬂes‘dmlbb@m Exeﬁmﬂb 1abcqbange unl ess

ot herwi,se .defin f.echni cientifi
Used TGRS CatEnant Ponlee BT s niclall Whn specifi
uepiepst oﬁdxhlon er Gianmldlanalny-teklnlA amtl’oddyealabmdtau epitope in an N-

V‘ﬁ%%—:éﬂlai %’g ﬂhl&? ‘ghw vg aufitobad Wé"l@%j oraC-

ra sSim ar 0 alent tot ose escr
hteraingl regipnde. cudetivean anpeo peide {8 5=26k0 efdexingy). dp onpexample, an

Ph&A#RA tlia@%ﬁf(‘l% a8 ne@t%ﬁlfz@@ﬂoﬁlﬂ'ﬁmm% Qﬁ‘gpﬁﬁk%l't}ﬁﬁ gmMPacids 1853-
descrl bel ow. All publications, patent

aSZ) ﬂ(laﬁ%’ patents, and other references nentioned
her ei nSaigarly) Gﬁﬂi-}ﬁ@ﬁﬂB&ﬂlﬁbNdlé@é@f recsdiien $peific epitope of toxin B,

entire In case of co r

B EC R MBI SRR . T PGP, A Bl B antibody tha
binds and neutralizes toxin B binds to an epitope within amino acids 1777-2366 of toxin
B.
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In addition, the materials, nethods, and exanples are
illustrative only and not intended to be Iimting.

w@@omntee C. difficile is a gram positive, PCT/US2005/003725

t oxi n- produci ng bacteriumthat causes

anti bi oti cassoci ated diarrhea and colitis in humans.

Pr OVI ded herel n are met hods and co 03|t| ons for
bQdies igesoci at ed

d | se asM&Q@é@l anﬁﬂ@dlgsoéﬁ%%' b&’l%%d kg Mﬁeﬁmt bBQGHIE Hvith 5polyclonal

t hat reco ote| ns an rml ecul ar  conponent
{ nifhodies; %P glon aﬁnﬁéﬁwﬁat Qm apppdldp aniggl.Jeherggs monoclonal

dpfepiraiibmes dxitied mﬁformruﬂnlgdma @%&Wiéctl]g? CMﬁiliné Béinal systems are useful
ifficile

ARt s o, B oS 5 Stinid S K5t isolating
aand fosiigepleaoeytey; and uhetholis amxbfdamms ﬁmpudiunmlgthybnﬂhlﬁseare well

AR nﬁ%ﬁ&ﬂ&% lant?ggcfl& (1}1%% l??&ﬁw% Bg H%ﬁtqer%g%tf l?éc?lﬁlques including

expres uman lmﬂg
(erenionadmonpeal aws Yrra@tihoﬁ@ogm ea*l,tthe stordard somatic cell

a%; 88 tébhﬁlqab SPKBhRY hilE VTl N, R 58 U951 18lsUdRe generally,
mnis erl a (and_ant’i gen- bi d|n portlon
gt & Banlﬂdsz%og’le@ Adisberagorydiy Sgring Harbor
ﬁubjcﬁﬁtbr}thefmh]olﬂ Spriﬂ@aﬂhﬂbﬁrtl‘ﬂﬁ 15)$BJb egt For exanpl e,

uman ocl.o Nnt.i in A antibodi es esc
ner o1 n LA et e oy 8 iaes ARk e dFaRhlsdd vog humanized
Cor Idinhdni apitibedieeditletr éthndhgeasatibodms hetreeet)hamah(sabj ects, because

Cﬁﬂ%{&%&)&}ﬂ %nfﬁﬂ% i‘esfc)1 .er ;g%ﬁlgfl 1&?211% c{ther slﬁ)e%es The

antl-tOXIn nnnoc ant anl
A BRRTCSRONSE P IBBIiBR PRt es rlse@alleé aj lwmamu antigpeypgaptibody or HAMA

dicSpaRe (Mot e ol t@&enaen Redens 87913891 sRES and A aa&r‘hﬁltlon that
The human n:ogncl on ant i hodi ocalize to site

of AP EEER S(eEngS [n ﬁlﬁa TPy ﬂwm%clem%ﬁ theugc antibodies
Aﬁbm@dn&ﬁldummmwtmnh The @ARTUAL respOhs¥th Sumafs has been shown to be

T 58 PO SRR o oo, man
amtonmidmaé sntﬂmdumlres sederefor atmimistetionits umasdharn attdbddies derived
t t ed, ,
tHéfnrb?her%uhﬁ%%ﬁﬁgm%l@&gﬁ%%ﬁg?d ctivated, e.g.

treat ment ar al dehyde
per oxi g&e u&@rﬁﬂdm@ﬁmmelamﬁ@n@h {osgserate pmarrapyeaprpl eptibodies is

ap traﬁ@%ﬁ@ Qﬁoﬂs@ ﬂﬁﬂ é sedhurdd gﬂmuﬂ&?@ouh ﬁé@x‘é(ﬂé? @han its own
Levi ne, eratlléon Vacgci nes, !I%@%ﬁ%
USRSl UED G8ES- (WL HANECOTRIP (56 Viich; contain
r Btigeinhoxo g¢d>Hu‘hn(gaﬂe Benifoch thae estods i Iuﬂ@afr eggdtiuRantheavy (1 and y)

S Bl 88 infyhopoputh se@lefoes o R it aGed s that

etnactpiats thnun@ageaow.sqnmd mChgndl@dl ésaecerg Iocmbprg, M. et al., Nature
%@mﬁgsw 49 ?9@9’5}1&‘@9 85, $1d, @zﬁaﬁcbgrdr%‘ijf the mice exhibit

econb g of the toxi’ns can
i PR gessme W@PS‘%\TﬂM ehEHAnddn FespPREde iimgtuaizatien, the introduced

} El%(ihﬁh Eéév}r B@LERBhai thdhs 5EARs dhddree bmeesviteddurRitsoffitic mutation
tr<]) gengra e hlgfmﬂ’ inity human IgGi monoclonal antibodies (Lonberg, N. et al., supra;

reviewed in Lonberg, N. Handbook of Experimental Pharmacology 113:49-101, 1994;
Lonberg, N. and Huszar, D. , Intern. Rev. Immunol., 13: 65-93, 1995, and Harding, F.
and Lonberg, N. , dnn. N.Y. Acad. Sci., 764:536-546, 1995).

The preparation of such transgenic mice is described in further detail in Taylor,
L. et al., Nucleic Acids Research, 20:6287-6295, 1992; Chen, J. et al., International
Immunology 5: 647-656, 1993; Tuaillon et al., Proc. Natl. Acad. Sci., USA 90:3720-
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68(3):1094-1 101, 2000). This nethod preserves the
native structure of the toxin nore readily than other

WO e@atieer s, and thus can elicit anti bodi es noOPET/US2005/003725

reactive to the native toxin. This nethod is al so
described in Exanple 1, below Anti-toxin antibodies
that bind and neutralize toxin A can interact with

sp et 1PR3:dphal epels Noftunedxgnaties, 4Hdr7-133am?% Chan, J. et al., EMBO J. ,12:

a@il—Sﬁ@Xl'993AF@dﬁld>Ip&%l 9%11% ?I ?5,'2 Q@lim it §oRTaylor, L, et al.,
h&ern]na re i on, of tOX| am no aC|dS

n
W@gﬂwtmuﬂdﬂp RS A F]@gwai R ectgl.; Nature
bBtdts&éznobgynm aa54251 1B88: Béd firfHer,10B1 PatA},545 BOSNE.S. Pat.

SR8 5. A SRS TS Py gﬁéﬁ%‘?zﬁﬁﬁs T8

t 6,>?|7Q,4_A9 GiSnPhtab J7$9,680t1W.St Batl £,3B4,8h8.,i LSdPats5,8a4,299 and U.S. Pat.
[ 5899357 ea[lfbjﬂ?fdegé &ndeﬁg} 2RE pf PRl ﬁlﬁfﬂc&l&} NEs. @WQ 14424, WO

T P W A
{3 g: Rdgognﬁate%lﬂf ﬁ%aﬂ\hfoﬂb&oﬁﬂ‘aﬂﬁb@cﬁééjt% ah % aéﬁg&? ®RPAD mice can

tign of Human Monocl onal Anti I €S I n

fApNRiZed WA GE TBREImOgeH) b descabed By Leebg . ¢l Naturs,
NBE8(6474)085085% 110D 4 MKWl . )é@thDan@élBkd?&@bzﬁl@gy, 14: 845-851, 1996

sl I 550488 RGP A El e B B Bl 1 i Ry ppop the vt

amimyeigatiors génriekampleya pmﬁedmeparam oi_élylscttmdaman A can be used to
UgGhtthizb %e&%ﬂ%%tﬁcm%'eﬁibﬁkal tT@g&He?a%e ]?t dies aéalgst C. difficile

I nmuni zat1 on protoco S ues For 1so

f pEoteies. Sipidsnansjarecgrbohidrairanplsasles meice e@glmr@nmzed with killed or

PRGNS T BiyfdilARpREsAY. € vveII known. Mbnocl onal
vari ety of. techni ques,

anti bo can be produced a

i ncl u d?ﬂ"@f‘% R HoRISERG HEFe Frsh llﬁ%}"’%% mifiplyimmunized intraperitoneally

i hwgthlanggen 1. 0gmplété Freﬁlh];dfl E@ﬁ?aﬁpmgwed ®§I[P immunizations every
ridi c ue,.of Kohler an

NG 4G 0 g A G ool R e BAGIENE B adjuvagy, The

Lemmyndxesportse babesonitored bverdhe c«yur&@nﬁtzhb imfohiratm progocol with

ﬁlﬁ 4 smﬁf(ﬁﬁg ﬁélﬁ btP { gyr %&b@ﬂﬁ)‘lg&s ﬁ?gfaSmM%n d&8eened, for

oug ese niques are
deAAe PE E@é&ﬁ@é ﬂﬁWrﬁé’FﬂHZ@tV enrd miemwith seffisisat titery @ﬁamértoxm

Lﬁﬁﬁaﬂﬂﬂﬁm{iﬁo AoBu1RAQEH 88 ub& fof BRlioRUNRE: @aﬂ?ﬂe%%?te% 1ntravenously with
ecaus nDun an j nmune re se to, anti bodies
FOfeRs LV Reoe e S8 OVl eI TbissoReded tat 2-3 fusions
nfur ietich anigeh atiyared o lﬁ@;bdr&iﬂm&d.h Bewstalatiict areypieally immunized for
ch%ﬁé or HAMA response (Schroff, R et al, Cancer

'879-885, 1985) and is a condi tion that
c aus esThemonssipidnoestss tan buiselatdand fused WitlsPEG to apiase myeloma

égf"l A uafc?gp%ﬁ%%l{qdfd Ilﬂg‘h&gff'h Gl &R, g?g}b?lﬁomas are then screened for

e I "Mmune spons
thewredusten pbarigshoneriioanibodisai Fet emnie,tsmlwqﬁ sipensions of

aﬁﬂeﬂlé" I Qlﬁ hﬁ&higﬁiﬁzéaf miBelakd RisedTRERHEAR Yhd Mfnber of P3X63-
s CRtocl onal S0lL Bod <0 S0 RALE B st vt v, o
odirb elatehatpboxanatelyaxd 0’ pofiat botol mrdtithgditesfollowed by a two
week incubation in selective medium containing 20% fetal Clone Serum, 18% "653"
conditioned media, 5% origen (IGEN), 4 mM L-glutamine, 1 mM L-glutamine, 1 mM
sodium pyruvate, 5 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin,
50 mg/ml streptomycin, 50 mg/ml gentamycin and 1x HAT (Sigma; the HAT is added
24 hours after the fusion). After two weeks, cells are cultured in medium in which the
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One useful type of animal in which to generate hunman
nmonocl onal anti bodies is a transgeni c nouse that

wez@oasses human i mmunogl obul i n genes rat her tP&mUB1085/003725

own nouse [ mTunogI obulin genes. Such transgenic mce,
e.g., "HUMAb(tm" mice, contain human i munogl obulin
ene mniloci that encode unrearranged human heavy (m

aHefngys replaced wighHTe Haiparatantsfoerh dislividnalsee]lseae then screened by

t BUES A6 bt nBLig RIS R RAFIMahd Ig@&hiﬁbaie% f[‘ﬂ@ antibody
endo enc'\}a/?) H] and K %I’:ial n | oci 8éssee e. >
eCCHINENRPTARMABHE saP1APd. s§Esnetagain gy 1 %!:Elcpqaltge fpruman IgG,
5 amv-Coxdi2 Qﬁonoénmal’ ﬁitibgﬂiﬁs, dah®e @hlﬁcﬂox&)d@t bslabt W&@Bﬁ@}eﬂmﬁmg dilution.

R SRS R lon SRS rcp Pl i e SRR Srioge of ntibody in

chssun cﬂkmn@mfwnlmagtmzhm swi tching and somatic

g;gé: onaI? g%lﬁ}%ﬁqgﬁ L '{%ﬁl %etngé ﬂhx{ﬂﬁl Wge&g{te human antibodies to

r hgitexyiagontging ghlsastneNypidahyl Bd@kalﬁ S%@@qsliéni(mr more copies of
Pﬂfértf%G%n@ %solﬂa%d ‘ﬁ?E}l&Qﬁple k@%w@mtwsu ié\% SﬁH@: 14 $ERE2) bred with

I—%ﬁ' 'Eﬁ“ll%’g‘ g(g%al% 3 5 @Py o hgl}&ﬁham F{{ aSZERE ggscnﬂgeql_ in Examples 5, 6,
7840r3360 K0, 981DEBBY, anththe prigfraottirc® withfthe MQ&IE%@ ABEeIN d6scribed in

g LN TR —

Jby eaferghge. | Anigratcare brealto Ihnmsnl]agqsgy & eatld 3f G186 thi®@ABits. Such

g%&ﬁiéi%izsgﬁggg}he%lllgggﬁc%ﬁ f*{i@g ]ti?brer @ﬁbld set of chromosomes) of
42 nman besvy plo. uncrerenged mﬂétlo%ﬂs (desexibasbin Exgmplé 12 of WO

884/2888Y), d98de ¢ é%z ek Aap161d Bt of chﬂombéﬂﬁ’&é@?bf a rearranged human K

1%??3%‘8@3%1913%81‘5" Taf\{ Lféglﬁlpi_ea]n f,:\ﬁ gﬁé/?%ﬁ%r Tnd cgietlon at each

Neridogenddis mh@ch hed@g}hauﬂléc;us&ﬁa 18y eslADEE thSﬁﬁfctibﬁaﬂ §f; segments

5(@5@%@@ Eﬁgﬁ&eﬁ f‘goé’ﬁf@%) R 9311185%% 5 age lggtivvéf%gmce that are

Uh@®@nozygous Br YHGOddﬂgm aftig: | MmeﬁtsKEQaIﬁﬁlm 1QUoSWPaBR/24884) to
5p1§§¢ce’33&91$spngﬁ§h tg?ethong z?y 311@%9 Eﬁrll% §OB &@3 B emi zygmtls for the
Ny sayy and K gt cha @ a8 AThawes W ipn sEg]s anginjected with
9£dtﬂg%as7 ancﬁi‘déd L) ﬁad&%%ﬁ%f hi@af &iRbalbBallantibydiByABhst these

ocl onal antibodies to an antigen, HuMAb mi ce can be
P%ed with an i munogen, as described by Lonberg, ,
N et BlceNaisulaesd 868 (sﬁéh?aéh) anifabar8 59mo§19£fﬁc With hvgaircﬂto the human

14 ,845- 85
s haPlieoe D e B RS OBty K inef RSk cachy e
@@M@mﬁr%wywﬂﬂpenn@%pmﬁc w:thmcgazv.htq lommanFermensariphe chains
ab&'dﬁéefﬂo@lgeﬁo%%lﬁtﬂl&ﬁe %tz%omam ge% b Hieh ao}&@by virtue of

used tg i nmunize mce nra eritonea

gbsdelstian al?ﬁnmwdheéﬂ é?@mwtm@ceé iaf flpseribed E’r]%?faélillﬂgs 9 and 12 of WO
| 98D 4isR4. &'%ﬁiﬂl@ﬁn&@rd)ﬁiwﬁﬁﬁilﬁﬁaﬁ%ﬁ 6ﬂihess cdlsGAIIMRMODspecific with

|rmu th killed nvi abl e C. dlffICI
PR B e Mt e Bt B b suiresit ot G ainet copy of the
[ rwtra@eldﬁumm&aplzzehight rhaiapene tvilhelddlicylly hik) 1sWybeally exclude the

%%9&%4& &P leﬁcﬁosgeﬁ&?surﬁgﬁssé k%gf)é" Xn%afnbﬁg lcflam genes){n a s1gn1ﬁcant

fraction of B- cells
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ot her week (up to a total of 6) with antigen in
i nconpl ete Freund's adjuvant. The inmmune response can

wheoogbmi4tdr ed over the course of the i nmuni zatPONUS2005/003725

protocol with plasnma sanpl es being obtai ned by
retroorbital bleeds. The plasnma can be screened, for
exanpl e by ELISA or flow cytonetry, and mice with

suf fi clnegfie enmhasingenss the wansgenid movservall exhibitisghsiagiablin
C@Bd@&ldﬁsﬁi@h E@f ﬂ!ﬁhﬂ@ﬁertd\ﬂec fde%ﬁff‘ s%tﬁﬁgﬁﬂ} ﬁﬁnlar to that of a native
I'ntrav US mnt antl%PH B %gre sacrifice a

r BRBFal s &dh em n%ergs(w ¢rlogenous Ig geneshave been
f macteacd, &fdatt_bgliilinl Vits! oglﬁﬁﬂmﬂ@ve?@wﬁ)lﬁ?fefn@l% fioeh atoay Gﬂ&b 10 mg/ml of
nce are pi [ ize a

EEa e8, DD STl AT e Chou L e P ST e gapable of
t effexting aswitch ¢ g froml IgM hasechdea setcbdwpedhings thedansigenic mouse, the

pﬁcﬁltl 81!18% rag ge?lﬁﬂlléd}an téM% fn%%mﬁ ab&utt1ioen Olzk? %@@ng ratio

Ion O ecCl IC anti
ewdhber @uclg iqvgqrén gl immentirg @msgn grnerad) grpter than about 10%, e.g.,

| JHRbae Y& 86 o e !@éﬁ Rhd %q%;%ﬂ £646A8 Qe BexPese BRCI8H¥1Y human
t nunher of P3X 3- Ag8.6 nonsecreti ng nouse

el ls (ATCC, CRL 1580) with 50% PEG Cells are
pl at edThé reppRoidxinnhé &hl){sgBmI;Qﬁouse will Mcah?hbp;ﬁklmate that shown in a

ChbipBbin Bt bt e ol D an . phelGAdB 8 sl or more
" §38gh.cOrukraily e tbastetivet, a honomigéffereniGEr)ynoglobilins (ideally IgG),

FRETNRTIOgo B kgl R SRR DR, o e

p&ifierant M, f, ang @D ragions inlredused Hyfe the, moserggnome.g & spisais ithe

aﬁﬂnhﬁfo mﬁls%anembﬁ an h@ﬁﬁgtgfflogggé?seie%ﬁl t’la]&tigeﬁs ai; atrqrgasli E%ut 10'M
chlq% AT Vel VS S TR AL A PR

| nd| Vi HuMAW\BildeScaﬁrpeodubeB c&d:lselw‘neddéigo ElabSéwitchingiaan

b S AR R RR e R i Py 0 Bloglfiins

a@actnve wirtigl theftoxini [The pumunog(leblﬁlms danive huingGsequence andibodies,

t
CORRELREk AT Ay 0D P EL P ) 5,
ctaanences Wiick may dnaledesegeengeedenived| bysepiahe suuggtion and V region
afbbBRYtorfal Joifs U8 ml aislgléﬁnﬁi‘?éjbﬁ%ﬂé@ Bequences. These human sequence

char act ation ran
o gaulie soybe el T 3h Beng nEPalE A6 Baahmeptide
csHquiandeenadddddsss huame, VL ypiViRkéne stgiient awdd: Inmiet JIn®JL segment,

Eg(ven%ougfzp %\R%%%frgﬂ%essfqggnéeg aiky rf)?es%rel arﬁézr)es%F %tgsomatlc
vxmutatlan and difédrendiohVal aridng-LxJ sq:qmgl‘tenatmpyomfs Vith géspect to such

ffﬂ% %%%%ﬂﬁbgdj&c F}H&%ﬂ%%;%@ﬁ%@%cﬁ Chﬁn a% t {_'aﬂ'f at least 80
d%frf@ftné@n%ﬂﬁe ingheigrse pileyayg chaigs D, gene

t nfeatt e_méqileﬁﬁy mleé‘sfﬁ 88 @erceﬁtrcﬁwe ea@pdb@@&@bns are encoded by human
I NCOL

orated by referenc Ani mal
B D S e A Eon B Ciapebaey [Rish 9P o205 Sel@ay more of the
avmmblesregmn@equémé endodgd g hoingn genﬂlnm sreqil@ce@msent on the
ﬁ%}s%hr%o ! Igoxge\? g,tsura:e hr 2 mDISQenEe(t%)e&es ?1 € 1§P§Euc§ §X,é?1ga‘&c‘2mutatlon

unrearra
ofindAYY and VDJ joining, the human sequence antibodies will frequently have some

HLL

variable region sequencés (and less frequently constant region sequences) that are not
encoded by human V, D, or J gene segments as found in the human transgene(s) in the
germline of the mice. Typically, such non-germline sequences (or individual nucleotide
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98/ 24884), a single copy (per haploid set of
chronosones) of a rearranged human K |ight chain

w@oovstizder (described in Exanpl e 14 of WO 98/ 2488HyS208516D3725

a deletion at each endogenous nouse heavy chain | ocus
that renoves all of the functional JH segnents
(described in Exanple 10 of WD 98/ 24884). Such ani nals
apcsltbme)iwxu elhstar iper mha CRIRs, dromusejesushdro soméiéc mutations are
dlg.; tg erl Ne JH segnents (Exanples 10 of WO

24884) to produce of fspring that are honozygous for
the J Jm@n%wqaﬁ&ewgﬁb%g@wgt hipd tq the toxiAsAD FRSEL jrognigotype

| dveifhireh sihdh tﬁ%ﬁﬁdﬂ%bo&ib@cdrﬁﬁh&ﬁgm hudh B&jusnéy a chain

cted with anti gens and used roductlo
A Gts D g o) S inted P e PhOeat i Mighh ghainysuch as K)
cart pgoduseal. Suekl isotypersswitchedhuram seglierareantibodispefier ¢antain one or

oblk oA fukiars), (AT REMEK Al Lt A BhEin or within about
FLI tehidnemat CDRWS Wlf¢slultb>é aﬁbn@sp@utaﬁmn amlsﬂecrt@@aqfds cails by
hgg%gn ﬁ,;ag\%q% i eﬁtﬂ@'&&nﬁ@%ﬁHﬁﬁﬂﬁQ&J&n@%ﬁg&pgﬁﬁenge These

ne copl es nonf unctj onal Yy 9
vhish agfingy e peeice A s ge birdmaalt Bigiep at least about 1x10

| ]ty ﬁ9| affeastexa 0 DE@ﬂe@u@ﬂ@ﬁ@d@%e& B10'°1 ' 0dnd¥Bmetimes
9%{ a Substantial fraction of the B

herpore
t? 1?5L6 08hEEMFTc with regards to the human
or nouAstiftoxghntbmliesscan bisodeseisakiprabaimammhlst iveluding non-
S . human kappa |ight chain
gﬂéﬁgk(\%uﬁm Flﬁﬂnﬁg b%%h %‘3 ypl cally exclude the
rearr angenent of the endogenous nouse kappa and | anbda

Chad Yo S ACEHBdRs ST gni fi cant fracti on of B-cel I s In
one enpodi ment, fhe trs@(ﬁgem C exhi

i nmunoghEeY Fr}ogpo elogal ki Wh@hspgc c&lllﬁ%qngéﬂ 1tox1n A include
r £idotiel perdubétEpy the &m;)sBantanaBHa cﬂbﬂiﬁskﬁﬁcﬂb@dthbﬁaﬁn oAn#ibodies

Thu b t
R T S i e R e
t witatical tontha agth:dﬂej heatvyl apd dight cliaid regamgef BDBni]abb ahd GH2 can also

' 8ind % 8 4 %tl Beﬁgt'éél‘ g]}anWentsaax?[ {og(u?A@ﬁl%dleg{ncﬁ{d]@ for example,

| east a rans%ene capa

ethe @@mpbgwatam ﬂ@ﬂanmmngg@tpn@(ﬁﬂp@m resiabledipay y thaeansidor

I %&btélfgeft Eﬁaﬁﬁg@mm rmﬁ Cor 3}!?23 ?HéJtDR@QH% VafabR Khvy chain
serum | gi i s preferab f% 10: 1. The 1gGto

| GRIONg oaﬂchwsr?ﬂ%th%r auk‘: El%mat ure nouse. In
general, greater than about 10% e.g., about 40 to 80%
of the spI een and | ynph node B cells will express
ekabtladi Vatighlaravy (G@ip CORAmING Acid Sequensiese in t he
transgenic mouse will ideally approximate that shown
anmeorCltmmns@Bﬂ c| nodsainouixidSeguance east SERJDBNQDY

4 mh nrefer abl \ 25 t o 50% or—npte—as—-Hi-ah-

C:ér f al | yF' at ?'g%%t NXQM a thousand di fferg}}rt 7

MY ofut T epkd dB8FGWg T 06 preferably (104 tg 10
gr nore, wil| be prpduced, depending primgarily on t
1y
|

©
he

urdHzr pf HdI f febRnt KYGMH and D regi ons introduged

info the mouse geno Typically the
3D8 H CDR2 [LIWYDGSNEDYTDSVKG 8
1B11 H CDR2 |VIWASGNKKYYIESVEG 1
3H2 H CDR2 |VIWYDGTNKYYADSMKG 14
3D8 H CDR3 |WGMVRGVIDVFDI 9
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I mmunogl obulins will exhibit an affinity for
presel ected antigens of at |east about 107M\ 109M 1,

waomwenrk22 1011M 1, 1012M 1 , or greater, e.(d.,PCpPuUsIO5/003725

1013M 1 or greater. HuMAb mice can produce B cells
that un rgo_cl ass- Q\Mfr‘hIJ via |ntrafr_a_ns_g_en_g_m_t_ch
reéB?ﬂJi hath on ?'3'3% MFPXhI ng) and expr ess 12
[
[

3o o NSpREIBP ﬁ gth—thetoxinm—fhe 5
iijmmunog| obul | nS can| be human sequence antibodi es,

erein the heavy and 1 ght chain polypeptides are

encodegnby DRUBEMd §ARBEAI: BRAH ARG ko BRYies are shown in

| AfludpeRgAuences derive y SO Ic nutation and
regl “6h reconbi nat ori al joints, as well as
gernm i ne-encoded sequences. These human sequence

TRRSENSHART b SN i
LClane; L%gmﬁﬁg elven W‘G&ﬁ'gﬁ?&ugﬂﬁﬁ gelr gﬁa AR NO:

e%ﬂgw bLHHy BbUIl S Hdll&a

ut at1 on and err nti a?’%vgl'énd V-DJ r gconbi nati on
onBi$. | WLt h| reBReCRASQSWSSYDANMEN sequence 19
nti bodj es he variable reqgions of each chain are

yrﬁ"tl’al yLat | IGRRT Wﬁ%'@ﬁﬂ"—éncoded by hurmn22
e 0F ke Loy RIS T a0t B5 pardont 3T the

anBaPl g 1Leg| BR2 PASNRATEJ Dy human gerni i nezg
eguencles present on the transgene. Oten [90 or 95

erdht | ok npr@di82 %Sl-eﬁ$abl e region sequenc@3d are

ncodedl by _hiinman. aoa Lne-—caalaencas nraca ton-the
rg' ene{“ H:)\ﬂge%?, Qﬁﬂ&% %Wgerm i ne sequ enceg are
MyBIFUCEY DY CHEET QET and VJ—and VDI ppiTiTg,
he hunpn seguence @gnti Eg’ses will frequently have
oraH2var i &bl ¢ CPRB OKSBYPYES (and | ess flrequeatly

aonstant reglon qeqlenrpq) that are not_encoded hy
human V, D, or J gene segnents as found in the human

trans géﬁ%%}e 118 pbRRnISF FhinkiBo QBbﬁlﬁﬁ it ‘Ei%teni'iiﬂ%' sﬁ@&h&fcy fora
such non- m | ne sequences (or __individu

gy s%. In ¢sain sgplqd 1@%@1 EPRs ﬁo%?SPH’é‘HPg eptke CIRs in tables
| NafiYhavia eﬁcésmtmﬁs (@ 4. AdonsdivatdfessulisiittiodsP may bind to toxin

t]ﬁg%{o{)%%n %Fq?lj]o%czie | godl feg,:ﬂr}ﬁ%ss %S%QVD ﬂg{otal

hegsignesimtthé GIDR; srecsmbﬁt[tu‘&:dmg daletﬁdman bs pepsemae agantitody (or antigen
Cﬁﬁhﬂlgg)%ﬁ?&tﬂérepﬁ'{%%bﬂhal % or ganm 3) and a

equence ch as K) are produced.
Such i §m1}q@b/ mﬁ-tmre@tmm caie hurer{claRa pentbipiigascapbensis sequence,

CYedhdhcl ARt coRER Qﬁﬁ@h & n"iﬂlﬁﬁ‘l%'aﬁﬁlg@@les 5a}ﬂmeciﬁ‘1{pbl‘iaﬂt%r binding

the var abler nor wthin
iVifie %ng@e&? n%@ gaw 1? I%ht chpin;TRgIpY O ﬁgxemna%?eﬁs or antigen
alﬁlﬁdm@pbﬁidr@fﬂh@éoﬁaﬁ eldhsdeltlie mﬁnogﬁu sd@edeRUARBIQY-X-X-S-S-X-L-A

CARERE BARD: 255 GGG R Ar i L R iRLARBh 48 e i EBocies or antigen

abihiimg giogtsonis dlvezreddficanl iirm@chffthc amincexidfeqaendeeasSt XakolS/T (SEQ ID

1 t

RPNt or 9§ B gfhors R bl o b i FRUERES i antigen

| kinding portions theyeaipee imclude the amino acid sequence Q-Q-X-X-S/N-X-P/S
(SEQ ID NO:27), wherein X is any amino acid.

a0 Co

Q) —-

—+

T 0 <(('§(

(n — — ~+
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Anti-toxin antibodies can al so be raised in other
mamal s, includi ng nontransgeni c m ce, humans,

WO abi1222 and goats. Anti-toxin A Antibodi es HOEINS2005/003725

nonocl onal anti bodi es that specifically bind to toxin
A include antibodi es produced by the 3D8, IBl 1, and

3H2 cl ones described herein. Antibodies with variable
heavy Ehnie embodimentshCPR(1iaflatvatipble hersthonsreghomtof dheantibodies

abr 4RAsh bRRAg SRy ﬁerebﬂﬁlerudsﬂhetaﬁuﬁ@ Scidl @é%u%m:eeYr@ A (SEQ

B Bl oS P G bt it oo or i

abinting@ortivond tﬁét%bﬂﬁdlhl&és the @inlﬂﬂﬁacﬁ wqu@%@W?X-Xf@XBf(-X-Y-X-X—

G5 RO NG 50 YRR & ERU AR he of 308, 1B

1, or thﬁlan'ﬁh’a-tﬁjﬁﬁgntlbodlbmcamamladﬁ mﬁabb\mgi«)ha'that are the product of,

T&g({ie?@dff{/ﬁ{” ShIATAE pfitnoH ﬁﬁﬁﬁﬁcﬁgl@g&%&l@s A Sahple” HeWhibodies
@s FNaridbREewry qhnm r¢gioh At és the gmdueh@ﬁ, ar deréjiedfom a human

R @{@fﬁ&@uﬁeﬁué{@y\%r 'aﬁuﬁcﬁﬁésede%ve@ %loﬁi"‘chlsTQé?lle Gre available

2, CDRs
ind ?n%'@%g@r@% e ot N doy S G085t o N AT356080, GI
81282%9830()%% A& No. DQISBBOS'E &1 I\a:ﬂ'tZD&fﬂ)lZ! ﬁh&&héﬂt{ﬂnatl)ll VH3-33
odal nts orre n a es
TRRSH St ne RV ERD A et dos hbedib i i ar
salbssnattvaty ord)dermlyghbichaintvaristdx ragio thEis tlﬂmpm‘dh(ﬁ of @derived from

t ot %ﬂh& Q,K]Ldl u e%e’ﬁergése Qg’cgﬁmm 9‘%lgst 2 A‘aj%go %31 ]1%9'?‘9?7033 fora

resi are su r'tu

cadtiglseguase of areprmncedhbymayyx (dP sene Pegaienb). n‘isﬁ kepwn in the art,
Paxid deReyitdaah eIk sedtidnt atdive d\ﬁm"ﬁ@l’é‘lﬂmﬁno@ JBulig Eég\fons of recombined

anti-toxin anti bodi es can cont ai hi ng
caHberes ér%%ﬁws& 3@ 2 prcesg, ﬁ@@blﬁﬁm @ oy gk variability is
amm@ﬁ(tedlw lgbhgahie saginbiite eh@slirgathe Berionwp Qﬂ(dcafﬁlnélg,l’ variable regions

de VeH%AhaCt VI é}{ 'Vﬁ g;’: of ﬁ%r@ifg%lg SR glciqcﬂam egg es that are different
bthamhnge ingh¢ genesfothd memdn-kysaphpiddissas. (Ihesemdohetide idifferences are

X-L-A (SEQ ID NO 25), CDR2
%%gg??gbeﬁﬁ% %ﬂ%(ﬁ)ﬁn regi 051 of the antibodi es or

ant| gen bi ndi ng port| ons thereof can include the am no
aghfil 1SR BENRBoMed X- X- X- S/ T (SEQ ID NG 26), and/or

CDR3 b t .ch f the . |
ant. bobren Groraplcrglariiodies Rt e utcais bindisp Govin Buipclude
iI mibud&; pfmluam n;aﬂﬁ;:gm Seqpa s end] Q1E-clorss NesériBE®hérSmQ
i s mi.ng .acid. Ln. sone
enphmEhy e VR ey B Pt Gt i 2P et g ot oot
t $&osontmbredidestical tatheivguablb headiyrgd fight ¢lomsragimesedt 152, 2A11, and
' f@l(‘)‘gﬁlsalgctﬁna% %él‘?ﬁl %?&&H@ o&{ Enté lajltg =0 hgmlbodws include,

al n

a vari a eav%E rwg
ofor Fﬁ@nﬂﬁx thp semplsmnntagity rlgtémsmdpgigni) PRypEvariagledshvy chains
| e/ ot0R5iablIe e Hbﬁa@nsa@ 055 0U8N&€1G10. The CDRs ofthe variable heavy

S G AR D) ey
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Human anti-toxin anti bodi es can include vari abl e
regions that are the product of, or derived from

w@p@eil2i4e2 human i mmunogl obul i n genes. For exanpdEUS100&003725

anti bodi es can include a variabl e heavy chain region

t hat |s t he product_of, or derived froma human VH3-33
gEakle 3nYagiablesH %@@L@%B§Q%A@HP|&%@I§QQUE'&?‘?5\/M from

this gene are available in GenBank(r) (see_e.g ce
NClong 5%hmin| CPRNo; mgeswd Sequene®: |ABEQIBNO:G | SEQID NO:
No. : 29837087} Ace. |No.: AJ556038, G No.:2(®&¥012,| and (n.t)
other _hupmpn MH3- 33 rﬂnrrnnﬂnd gene segrents_provi-ded
i?]z‘bl‘%anﬁ(r )CDR'ﬂe XFN'F%od. es can al slo, orGf 63
a3 N Esit T5E! I.MH‘; arrap region

t afll‘?%' t he prod%ct @Dssggysgggn om a hE?ran VK L19 65
g (slee , . . %5693?—&
I\ﬂ)z.42§§2370!'§3 fg?D%:;p (R!ence of la reaPYanged 67

Froman— VK gene segment ) —As Kmowrt i the—art,—and
described in this section, above, variable

i munobheGDRis of thegiavpbledight duamtrginng feom theeeitlonessare shown in
dﬁﬁﬂygquMNa process of reconbination in vivo in which
variability is introduced to genonic segnents encodi ng
the regions. Accordingly, variable regions derived

fﬁ%r‘%%t ?a%z”%‘f@ﬁ%ma&ﬁ%ﬁmgm gfﬂ%é ”c%:%d? he gene

fU IIU il TTUIT I "th IIIIIIII ’“ tel-eotd

G Pip oA EBR o Kajing AT Sele e Seg I NGhry  SEQID NG
Anti-toxin B Antibodi es Human nonocl mal af)oodl es (n.t.)
t i rcude bodies

|crod'l1Jced Ey ?%‘éﬁggl'p‘and Kele clc'%%es 69
deagnsdedLhel @DpR2 AGASSRAES W th var|abl e feavy chain 71
and varfiablellight [chain regions thatiare at | east

§024-182| nbre| GBR%[QAVGSSTWAe vari ab| e heakd and 73
Yght—hatr—regions—ef—1522A—1—anhd—1+-&-O-can—also

bind to toxin B. hi related enbodi ments, anti-toxin B
ant i bo@D®&s atgbk pdmonﬁ of ireixanpdlebulind ¢hat deetrine spevifitiyy for a

S led P8 Rgial il fent DR LSS RMg {AIT RS in Tables

ThendCbRaviog S¢qmencmrar1abbm Ge@,\ppnmtwersagstmﬂs) o1y bind to toxin

e Tab | 0
VA RS FLafEe 08 0 ML 10t 3RS TR By
ofesidnes indhe GBRe arq syhstitatedion delstpd gas be prasentie g8 a@‘lﬂéﬂﬁjé’s(Of antigen
gﬁdﬁﬁgﬁgd&hgﬁ @hagblrm@t&ﬁhBTab' e 4. Va[ |habl e {_I ght

al n no guences e ortilons

N B B arEbotier i D0s LS pidpStlst 3 the product

peff; bt detlved frmi,ispeoific hmnmermmhnogaﬂnﬂm goaed Gee Eiges28-31). For
gg{?ﬁfﬁ’ gﬁ‘%' ngéhgs Eane' % 'vgnTlﬂQ Ihg Ch%{l]’l re%logéﬁéﬁt 1sgthe éx)roduct of,

&g 2 VEORSEIVEY
nerydepived fiom 4 wihan BH 5=6l cena n“ﬂheeqntlbiﬁ)ﬁls$ camalsdhiot hltqmatzvely,
31’1’10&1 e thgﬁt 61‘%}?1{ 9%6%16 19%105% i @y %t c?cgn{? of of difile from a human Vi

ues Stit et e
pAgg &mne qnql/q;ﬂ K4 rgepg,oﬁ)s, kpewn ihthegenand descnbed in this sect1on above,

variable immunoglobulin regions of recombined antibodies are derived by a process of

recombination iz vivo in which variability is introduced to genomic segments encoding
the regions. Accordingly, variable regions derived from a human VH-5-51 or Vi
A27/JK1 gene can include nucleotides that are different that those in the gene found in
non-lymphoid tissues. These nucleotide differences are typically concentrated in the
CDRs.
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bi ndi ng portion thereof) that binds toxin B. Human
anti-toxin B anti bodies can include variable regions

wWao b@b/1zme2 t he product of, or derived from spekCT/U82005/003725

human i nmunogl obul i n genes (see Figs. 28-31). For
exanpl e, the antibodi es can include a variabl e heavy
chain region that is the product of, or derived froma
hairdBredyetien and Jbadéfication of vritibodiers can al so, or

al ter %h% @ﬁYereﬁtW aﬁtlltb%ltﬂtanﬁb@dlé’s MAdeakRb el fr?tﬁb Hhibition of

that is t roduct o erive rom hurran K A27
AT, pHhept] Relicy e#kd esaétﬁﬁﬁmwwﬁptmf@ wewuding, dgG (e.g., 18GL, 1gG2,
dResr Iélilag IglfMtfg!AS Eg?ﬂ ug?,, orngVﬁrefMablya?iegmtlbody is an IgG isotype,
i M ulin.r re nti bo a
ot 0?1 bRz ot P@&%ﬁ%ﬁﬁiﬁ &P gnyeC o g4 pptibody)

VefraaB biqlydeyonly ap ﬂl@tagi‘ad&@@ng fagageite e adipveRtad e dtoe ryngle

d
OB £ RS i R BT gl gpocors
rantibedies ) eesombrintanhangibeidies eohémeric sndtbogisssandihymanized eniébodies, as
f\%ﬁ]gs T H%lﬁ&ﬁ?ﬁ&‘tl@ﬁ bEBUESegoifese nucl eoti de

di ff erences are i cal yconcentraﬁé‘g in the CDRs. 2.
Pr oducf PR N IRRNHSS E ROFRRS dHerog{iusaitingde pemggnt tnvention can also

dbélfee@rﬁmhaﬁtcuhﬁsom%s Hircddby Hbsﬁéﬁllsbﬁﬁsibﬁnécaﬁ'lth@)lﬂlﬁ%ﬁbﬁdmg

Itlﬂg}l%g:lcgw Pl:hfghf gﬁigl%eavc}[/) arneI &gira%al?tébo ¢ e&ténbmant antibodies
| m&Pbe pp@Bced gyGdnowrl gevetit gn!glnedrgngwhlngﬂ),es oForf axmple, recombinant
R
ANy ercoging GeAmEmEpBeaYin Behtcad herol WaisoR e dsired antibody.

gﬂgél I%i%ﬂb'o@i'dg dédigntd AROBAL th&e %olyp@ptﬁfég is fieA thskded fYo &i{ expression

I cha| n Fv fragnent ncl ude nmonoc] onal
-¥eeis S bpid ggnes H6 ORAT Hﬁ%lwng?fiio thei PHEdrasssriptional and
Lt@ﬁ@l”ﬁhbﬁﬁrﬁ(pfb@élbﬁ) ochites sequithessr The @RpickRoh g@t%rmd expression

u ant S t i gen- bi ndin
SOPEPLRGUGRS e Tisrasitvg oAl Re AN GOSRerRinbt B gl ved.
p'ﬁyplczd}ysboth@eacn‘ are sesbubd into thesape espressiomvestdri Gnolaayotic or

39r ﬁc'th gh& 3ptd bodi es produced by host cells

tran orne encodi ng i munogl obulin |ight and
heavy Empmomn egkyyelie bept sells ip pepforrqdhasatsicrsaeh cells are more

aitdlPRdh myoti%eng RA4464Hb1B ¥ink B&\Mte g%‘i’(%e‘rl‘il folded and

englne r|n tec ni es.. exa reco
19193? lya?ﬁﬁix% cgﬁ“ﬁy% gﬁhﬁw&@ymﬁéﬁ fhgbis inactive due
Staqﬂ@ftq:er f(ﬂd@g ca@be BNaneed greorinCtoDAl kesveotiethdds (1€im and

ggyﬁﬁm # g}gt,%g %SEG%HZ%@aZﬁE gg%shﬁglg ﬁﬁggg hrosfj cells will

glmgiowmas qfsntattamtlees, sech dsright elmiedpnes st eavy chain dimers,
ﬁﬁf‘cﬁ alsd Ard Qﬁfboﬁ?h@m@ %c&ﬁ%ng @@f}étﬂré’s%htym%rﬁiﬁﬁd to

elr own transcriptlo al ransl-ati1 onal expreSS|on
cont r ofhesanfibedies described Bsginealsn ¢ beaediced iyja host cell trahsfectoma

U £ TS é%@n@wbrc@fnbﬁﬁﬁblﬁ BF%‘éoﬁbﬁlaﬁhENW‘teE&lﬁ’&s and gene

co i.bl e t he ressj o cell

?Tﬁ) ?fﬁ APy el ol Ko adbe R GMoftisom He Seipee, 2291202, 1985).
e}x@feﬁmpw m/@mat @nbodﬁiheﬂnaﬂlys @enels)osf ivtekadt, i i ltmii@Sintibody genes,
ceI l,s may ed.
an be liga ed Wto % expression vector such as a eukaryotic expression plasmid such as
used in a GS gene expression system disclosed in WO 87/04462, WO 89/01036 and EP
338 841, or in other expression systems well known in the art. The purified plasmid
with the cloned antibody genes can be introduced in eukaryotic host cells such as CHO-

cells or NSO-cells or alternatively other eukaryotic cells like a plant derived cells, fungi
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Expression in eukaryotic host cells is preferred
because such cells are nore |ikely than prokaryotic

w@edoba214e2 assenbl e and secrete a properly fol dedI/asmos/ 003725

i mrunol ogi cal |y active antibody. However, any antibody
produced that is inactive due to inproper folding can
be renatured according to well known nethods (Ki m and
Balyeast cellsAriFhe Rethod Beaskthantroduss thps©g@®s cainbe jny methiod described in

Hﬁgaﬁbéu%hta? %t}(gﬁ)rglﬂﬁlt Hﬁ@ﬂekﬁn %& ﬁg@%@r H&ﬂistn'c%ﬁsf@@tmn in

act ant . suc dimers or heav

cwibich celisase bommdéql] Waﬂhgélcgrr@ﬂms| PEYpLiBebNy ef mnterest (Rodin, ez
géggfg:?;?dtifebg ]%]egtr é?gs)gllmsm 20005 mr%e‘id) El'::tro-ﬂhémg Fﬁﬁdsg @ﬁtﬂ%ﬂy genes in the
thosh%fflgc%lﬁﬁxnr&?ﬁa@g ?ﬂ%gy e MR PRA ened These clls
repRedit ey transfdbtdne:s wihich ean meﬁi be eﬂnphﬁedafmfﬂmn ¢xpression level and
geﬁsgﬁgztoaégg&cjg\%%bto§ %eéorésbfmagst( %ﬁ‘q&l%&r %ﬁ %8 E‘SOIa%éd and purified
efirtro dhese culture isepeyratarfts pnd/pr ¢ails eusmgtstanéalg teclmqm

ant i bogly.;g EQ %.ﬁdergt@g Bt L a9aioRd oh Blehbdle g EGRSs 21 useful in the

vect or suc as a eu aryotl C expressi on asm d such
ugreRenf invantess. Jios exarpleet srayib ¥ehiodraseioaachasheaipvith DNA

BetlcOdihd %uhéé%@ﬁé}%%ﬁ &Qﬁ’e ERv9 3Baifl 48ut 1€ bd)tﬁ?] of fiesntibody.

R EromnaT: DVA gy BRe mas AP g5 dy R ediovs fome o i of HEDNA

i gricoditlg @étbleri ot betikefitholipht dnddicavyetHatnsshaths ast iEeseatyl for binding,

4 ot ottt =SLioR ph MO b DECxBINE ARG S6E4HS amino acids
rEbwslageermssed fomaven ttnuesaéecgENé’sm@lmube azengsefid i thg methods

gehdRBfkdin. H"&icﬁ‘tﬁ&n bEALRSEI ﬁitﬁ%&%@@ﬁf@é hi@Buced in whlch one
|Ip0 ectlne go ectam ne or IStlg transecti o

bprahoBolighs chile DYesLioy @i 4 theiafist bpapt et ohiin arc
C ebificTor ithﬁltl?%oﬂfer tHah ehekir B@mdnher%plt e ¢RI BRXin.

;ﬁi | bofipistisegtporentemsgrotu bY P &?& DA el epppnown in

athitiatto Fpr eeampile, d ghawtenéoding thedFcoehsettedgioil o s enwreiel(er other
r ﬁ%f:i%?)elﬂén Ii]o%ai ﬁ:)%fd ?ﬁo%@&e m égteﬁ%t}{ %%cﬁgn r:nzaln%es to remove

ressi on evel upsca
ptho degien amodmgcth@munne ondridribe @qlamlerﬁ@@rtw efzngdye encoding a

ﬁgJ?Q& Bl %nPfé&iJn i8 Quﬁé’uﬂﬁé& {b@é Ro&‘ﬂk&iiét‘%zls HH%E&&?&'I‘ Pitent

or Ce S USIG@St andard techni ques, be
uReRlicatiRCT A& S6/Q208t ke Al tﬂgoa%\l’@te&t é@@&&%@ 184187
Ugfigihchii, ML, [BRrdpeas Bhfent Amﬁiﬁah@ﬂil 17F896; M &b e 4, Bi@dpean Patent

D pelopR a7 Aok ORI S5 OB bbar MR BN 06 800 1s; Cabiny
betd)Ust Pan 4,3m6;55wyablmgeemfbiaumneammmmmmmgg 126023; Better et
F 8 :s‘ézse gﬁoflﬁﬂﬁ‘iéﬁogﬁjé} latgbsﬁfpﬁfﬂsglz;%gg%%g'mezal

er or

n b@87n édmmm% Iiﬂ”ﬁﬂln%ﬁ%g Sue etyl, (1t9ﬁ?=.) R¥AS 843l 4124 §i Yishimura et

gy, 187 "@9&&‘ Rad 4373‘999‘ @OOSQWGBH&al Ct@b W’&ﬂm%P?m §462449; and Shaw
am no aCI | ecul ES expr ESS ghl rom

S
it ADER TN s sl S b S LT0). RS AHEPAYS can also be
de&%& B dedoait@hdht DINWA gettthigueywhére DN eheutithg aintindWiegins can be

uced i ch one heavy. and one |ight chain
ofteeied @plé AR ARF TR 6P and 1 ght. chal n
ar e spaaiahtibodyosr aarimmmitiogkrbubi bbain thabe biveatived Iy methods known
aﬂlotthlé] Gh. 6t é)?&%ﬁal&fo&@ fauB% aftibodies are obtained, variable regions can be

sequenced. The location of the CDRs and framework residues can be determined (see,
Kabat, E.A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth
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Chinmeric antibodies can be produced by reconbi nant DNA
techni ques known in the art. For exanple, a gene

wepmod2nge t he Fc constant region of a murine (PCT/U8196$/003725

speci es) nonocl onal anti body nolecule is digested with
restriction enzynes to renove the region encoding the
murine Fc, and the egﬁﬁvalent portion of a gene

eﬁéléiehﬂé Sa Depatmetrtof dtpalih and Huegindiervisess Dl thublieatign No. 91-3242,

ﬁiar@oél‘ a?t(19537) J Md? T BRLT PIRd0 1Pl BNTHEYiRhY SRAHeAPy chain
PCT[%J 9; AKi ra al . Eur opean Pat ent
g{?ﬁs i"ém opygsal ﬁ%h@q}%fo cquespcmwr&ﬁo@aﬁt%ﬁegms Indeed, it

Aﬁmnﬂerafolod fhat ddy 696he aibédisPdeselibe her&id,l’ 1@@1@dﬂlgﬁ.’aﬂﬁﬁﬁman
ﬁ%ﬁ %tf’: g‘ﬁ b\%‘éﬁg’@%gﬁ gggu o e‘frq gltﬂg?ﬂg}on? ef[égl 30 a sgbstltute constant

41e8iod, 8§7 Fc@adioh,| o petticak’s) thereafte achiPed, dort exApplé, aalesiosd antibody

b it S5 05, A . o

Jtoxmmxb@ﬂles sBDbeBRIeREd §singart-tseogized(tegmiyueRNABR -grafted

bty flbfecublis i Hﬂ%fuﬁo?l%bﬁﬁns chd Bé ipr&ﬁl@@d bﬁ@?)R— grafting or CDR
47 999 1005; ure, 314 46-449;

ﬂ@s@wgﬁp,e\y]éqrem ng,stwo 301 z}&pp @B AMPHRPgl lobulin chain can be
81@:p1b55c3 n%ée?@g U(S]leierSI,zhzsaﬂwr o eﬁalc;apsa,lmauﬂ@ez,zr 851-825;
reconbi.n ec er.e odi
RE 401 b Sa e s PSR POt s 141:4053-
hw@nambﬁ\énwntU SeBaton825,880.ant i body or an
' mmnowlﬂtgyhﬁ;:s@nﬁ&ad @D‘Ifza&aﬁﬁlg]%%ﬁ&& ARt Ib%g&ijﬁspréi{’a%‘ﬁle

in th muri ne an I es

obttiodies of th&rnr@s@n@nrf@gmr(yl%a@femeé\méwa@m o8 2IBR8638A, filed on
| REaadH 28] 19&7 tWﬁn&QRS pads bwm»ofﬂé cbﬁfeﬂnfétt&%vrﬁa{hsl&pressly

determn e, et Seq nces
olﬁicwafaé?fﬂ@g DL ﬁ%r s&re@?, %Qféﬁ%é) Watghtibody may be
Lteﬁlacé@ﬁr&htaﬂﬁﬁﬁt afortierabt Hhansgh Guma(re Sl @DReBom Nldrle 3D8, as shown

SN0 Y gBE R By 52 LORH iy 1 el R0k omy

vmcacbﬁ the CERsomsy bareplaspd.i I mabﬂly ,nedmsary dateplhct dhe number of CDRs
81% bR giﬂ%}j&c&}ﬁé ahy bordﬁgé gﬁ??dgteg:ggtge h%eﬂ % 2 20 exotoxin of C.

nder st 00 any o
héiff&ite). i ncl uding fully human antibodies, can be

al ter eHuin@nﬁed al¥bodits *hh B8 gerfiaed b%%ﬁl@i‘ﬁg $QueRiat Bf theFv

b t t ant
SUR bl sin Eh pisoror oo i pmiizen e wih eavivelgn
?s‘equaqﬂy fista m;gﬁaﬂ By Vafrliﬂlbiﬂ te@idng.eGgnerakhtibodofor gellle_ratmg humanized
uncti.qn) . subt ot t . :
PR RS MRS JUEE @ s B 1 et
at986; Badgrhrigurst €Chdhi aqdé)sr QeBrReyalath 2 Patr,385¢8p, U.S. Pat.
C“%E%; Y6 L0 4. Cg@b oy 'Iﬁ§secxﬁ9th9§\7nﬁ’kﬁlqg ?s%?atﬁ% mampulatmg, and

tlng or SU bstitution ereln one,
a‘F’in@E‘Rg thg nugleir peid seqpeapes tha e@ﬁ@fi@rﬁlb@rrpaasfeofrlmmla@g@buhn Fv

Sefia8ledregiobs RomPRlleasPorielot atiddvy LIS oAbl SohR86of such nucleic acid
Nat ur 21: 552-52 Xerhoe an 1988, Sci encge,

/
2498 WebderioWE P Hiasf skilled in g gl and, for GKamBIE; ey be Apiaimed from a
ARRidoarachroiueirey an éﬂtﬁodf’agamﬁ a%ﬂéﬂeﬁéﬁﬁnnéﬂtﬂttgef as described above.

of B 5 8 g Ao T e Bl S, oE b B oot can then
Pag donedrpsl arcapiprapyia@GBexp1 8898 8Actof.i Odutr tachniques for humamzmg
antibodies are described in Padlan et al. EP 519596 Al, published on December 23,
1992.
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March 26, 1987; Wnter U S. Pat. 5,225,539), the
contents of which is expressly incorporated by

wo ejoenznee. For exanple, all of the CDRs of a PCT/US2005/003725

particul ar anti body nay be replaced with at |[east a
portion of a human CDR {e.g., a CDR from clone 3D8, as
shown in Tables 1 and 2, and/or clone 124-152, as _
shown AfsoTsithia hegsaone ofi thedbvangipn ere asitibgdies ewbichspesific amino

CRESs AR bRén ]g@o%%%fsfz&ﬂ deietedl Sr gmlea Hﬁﬁﬁﬁ&ﬁﬁx}/ weﬁ&péxﬁi%sdles have

t he. nunmber or pindin
A %S%tuﬁp@%@tt ? Woawfeg@@nsqca ag to mawo&sz bingingrfo the
ohnt{gendiFbf &xiniify,.a ddloesd] Zaall ﬁﬁlhbéi{tﬁ'laeéepf(ﬂrfrdiﬁework residues of the

9 ener at ﬁ gbd-ﬁ C&I&{Jnn ac 'bggrfz@a%ijfy tﬁ@, 8?@%380{1#:% rqgﬁ%réﬁmno acids.

meﬂa:n'ﬂgl logdtione qfitheasubstitusagureladsamhimo rmctdussidudsvadjacent to the CDR,

R O A (R  Wp0.
168 5clegiigataao apipg ﬁm@ﬁw gt angyle@n ed iV;S. Po6,585,089 (e.g.,
Bb(ﬂi[ﬁ]ﬁ@ X HESEhe bordditts o%ﬁmﬁﬁr&’&ﬁ{}r 1%Eo@bratéd by refé@tnce. The

. 693
Siemion zmeWHgs%anﬂﬁ RS e gRiaoogy B avork sequence or a
medtisprkud béqignceand expreSS| ng the nucleic am::l I .
t hat f 0 in Fv
vari abfie PRGTOREoRIaRe ot 4 SauBRE e P B S ey
C beruningSunimo agdsf(msmmheormde:*.)ém e familyl obretatedksdqubmes(Sdee.g.,
t BAffcK F#r&ﬁ‘hén’éﬁhgélogk%\%}fﬁg d% élls%ﬁ@ﬂ?ﬁb@mhgi%é Pmany 1987). Tna

obtal ned from a cing an ant
atpanihset IﬁOtﬁméd%ﬂle iPRpited in tehe@@ﬂsenass SYEURICE nﬁa‘epcmd &y the amino

Thaa bé’&ﬁﬁﬁ’% HREE fréd¥Bn@y ﬁ@tﬂhﬁﬂbsftﬂﬁ iheeRhA§d 1R 8RRV acids occur

or ]té(hereof Hﬁea cloned into an ,
Efma@gs cquentlyy eitaee s Re sdded i IFERSOSRSIFAHENSS. Apyconsensus

heramewaik' @f amimbmdbglsbﬁlﬁzeretﬂﬁs ¢d 4 BetheworkDagd]oarin e ®nsensus

E ubl i shed on Decenber 23, 1992. Al so

wr?lﬁulﬁog??ﬁbuhélcsgg M6 the invention are antibodies in
whi ch speotiftoxinaniibhodyaor agigasbendiegportioh sheréofl emh, be derivatized or

dﬁmsadqg anSthePEH8bnal ﬁw@e%fe gl %othgfé&;pﬁhe o f?ﬁélh)b%jdr%§ample an

have am no aci d substitutl
s@iibody cambe Hpetorallyilinded gbx ¢henpieal spepliien gerrsie fuswn noncovalent

e%ﬁﬂﬁh@on & StRdrfades e oﬁé"&l 1horR GRS i Aécudr @RS, such as another
residques of the imunag Ioﬁ)ul in chai n can dk}e
@%'@3%& fijeciahle RS URaT N GeERIn® PhasRRgLtise} agent, and/or a protein
Pme;ﬁe@nde thak mfne@a& a3fodinonswilisiriothtr ntolecul \@Guitdles B8tplavidin
¢l d reg lal(}jllgﬁfg ga 0 the CDR, or which are
capaB‘?gs e ith a CDR (see e.g., U S. Pat.
5, 585, @8@ )ype@xf idewvatizefl protsialieptodnepdary avosshoking twp onmore proteins

gb? ROD e t?‘fi@ Idmﬁffé}%ﬁgttyggsl) g%taﬂ\;l\’ﬁlk%)ﬁghniéé’ 19@13%4 fhofk that are

I umms e con are here
i hetero tfmmt@aalbba\flég By @ fisEnct Terstize ewyps sepraraé%buo pIxappappriate

b&pager @l me niHiTBRdSHEhEBAGY- hﬁ/dl@ﬂ?é’é@éllﬁnﬁﬁg ¢8eHDr AbmBbifunctional

geq% e‘ﬂ%‘@@i‘%ﬂ@g S‘ﬁ?eﬂiﬁa‘ hélo grilé .Ség%% ﬁliﬂy %2%1}: ﬁ}ﬁ}’qen%hemlcal

aG@bmpams Rbskfoed, Ihucl eotides) in a famly of rel ated
seque nﬁgéc‘fuf R&t$nd agents with which a protein can be derivatized (or labeled)

include fluorescent compounds, various enzymes, prosthetic groups, luminescent

materials, bioluminescent materials, and radioactive materials. Exemplary fluorescent
detectable agents include fluorescein, fluorescein isothiocyanate, rhodamine, and,
phycoerythrin. A protein or antibody can also be derivatized with detectable enzymes,

-34 -



10

15

20

25

30

35

W nnaker, From Genes to C ones (Verl agsgesell schaft,
Wei nheim Germany 1987). In a famly of proteins, each

w@omstiz@e2 i N the consensus sequence i s occupi eBCHYS100&003725

am no acid occurring nost frequently at that position
inthe famly. If two am no acids occur equally
frequently, either can be included in the consensus

seghanekalipe phaspbaessuborseradishvpeloxidgse, #ngdlantenidagt-obul i n

r&fe%fléhothﬁeﬁelfaﬁea %ﬁi@%é‘oﬂl&%@b’e Qfq kg e Wﬁ%@?ﬁiﬂﬁn is derlvatlzed with a
lmmn@ﬁ obul'in Seguenc ant | - t.oxin an

dRteaite gy i 15 ?tf:?tsiby rédingpdditignal E%ag&@w.%mez%me uses to

| prolect 4 @etésisBle @dacﬁ@mplbd@aa IFofexeaplbewhie the detectable S,gent
can, be

tid |l e, ti bod
ifeorrtrf et dren) nRHRaR o BlREM PRhAER
f dismambenzidine Vedds bd a eslerdiratdtion poodust, ivdrivh selctectablmeA protein can

0£1§<5]Eé gerﬁyaﬁgcéie{m %g:g%@ﬁaf%%%{;ﬁﬂ g % %fé?ﬁvﬁﬁn/ﬁﬁ?ﬁl%ﬁ avidin/biotin).

OoXl1 C
pF@'r%@@lﬁa P antibogyean be d@lmm’azad piilbtbaotin, gnd éetp@tﬁdi threwgly indirect

Cﬁe?ﬁéﬁ?é}ﬁ%gﬁﬁaﬁﬁdr%%ﬁtﬁvf&iﬂﬁnéﬁ%t hler rmlt egul e §Such as

a Sstre a INn ¢gore re 0 St |ne a

One tyg%b%?d Ry8tet wemzl@%fv?fﬂ ef%e%qj BieTEe wlagnostwaﬂy and/or
cé&x@efihichtallRgn b WombEr dfvoateREs)irluting @f tolibslasaRedey@mitdd antigen

o Sandof el Slop s i RO gl R Fetontepiations and

r @a¢o detectgroedrtersepal zutigan by/g.aa texpprep; inat ellslaatysate or a patient

Gl e 8 M Emtl 0o BUE Sk I LB A3LEE procedure
Sughtq detparine theelbeagy pﬁb’lgéfenrt@mrmé FREMEReni cal

Companyy aﬁﬁﬁ&flﬁ raﬁtlbddy or La'ﬁﬁfgéﬂ-bﬂﬁ é%q%a%%e%t BRI a¥itfelbonjugated to

whi ch a ei n_.can atiz or | abel ed)
i FAthRgan P TSRy, f ?,l s, various enzynes,
prosthetic groups, |um nescent naterials,
%(oh,frm nesg‘? % terials, and radi oactive material s.
IS BP%S cent detectabl e agents i ncl ude
fl uor er‘athqmnfahubxrcb@o:an|be|chmahﬁenz§chfmbmdmg‘1todh¢ﬂomm by a variety of
I
biEUEAGHAL Ahods Bl BAO bR bR TSR fR, Sl
phidEplitgt plates cm)b% eoaiell WHh s texindu dexoi agtigendn 8BSd aybthen blocked
a@ﬁhyﬁae@alﬂt PRYIAE aﬁzﬁ as Bbiige §@ruﬁi<é19é‘r§ﬁ1 m)tdmtédl iK®BS. Dilutions

otein i.s derivatjzed

e?lfeélﬁ%ng *Er P; gxﬁé%%dﬂylcsa’&ﬁ #&e‘é%?%ﬁaﬂé arﬁ%é]é“d@ﬁfeg for 1-2
t hadrs bl B7°En Zhewlateeae asipdoslitic EBS/ﬁeé@gOBdﬂdehémembm with a
product.. tabl e .a
PPl ERh 18 3R Bl BELAFEST kB EAP RiAikaline phosphatase
hfed l dgenatpBi°Oxi Afecrawashitig therdaten aicdiemelopebetsh tABES substrate, and
Cﬁﬂa‘?};z%@ at 9@051?* RB. D881y, Fy, b & 1ch§169851§ ﬁ{eﬁlﬁ% st fiters will be used
protein can al so be derrvati ze a prosthetic

gfos digsiqns. g. strept avi di n/ bi otin and avi di n/ bi otin).

For ex @EHJEEISA@st@ﬁﬁé RRENbERIDORE calEhS HRHit8 SstedM foh antlbodles and,
bi oti.n nd det ect d thr h indirect neasur

AP hybgromas E?WB‘BH%F%BM i%?%saﬂ‘ﬁrrs%fzwg V%{ﬁuthe toxin.

aHiyblbdxdnwhE&mO(ﬂl&e wattbldiésahatebiadypreferabl agith ighcelihiyy, to the toxin
and/

\# Rhn be subcloned and further characterized. One clone from each hybridoma,
which retains the reactivity of the parent cells (by ELISA), can then be chosen for
making a cell bank, and for antibody purification.
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experimentally in a nunber of contexts, including (i)
to isolate a predeterm ned antigen by standard

wo ewbhnegers, such as affinity chromat ography oPCT/US2005/003725

I mmunoprecipitation; and (ii) to detect a

predeterm ned antigen (e.g., atoxin, e.g., in a

cellular lysate or a patient sanple) in order to

noni t do yuridy dieranticterinsantihodies sd@ctaé hglidonads can beigrvemin roller

%‘Sﬁfes nc&zo%th%?Me?dﬂa@k@or’ otfid? '&ﬂ YstBRst Rep &Bﬁtaﬁt@‘ééﬁ Qé filtered

and cooentoitad befigre a@gﬁfﬁ ﬁhr%n?é@@a?hym@l? )éIrr;olrtli‘»}gnr‘l‘}t I %wet@hmaﬂa
e g@ﬁv{an SF? rg¢y g%fyecﬁé bﬁdtf%ll)f(lls r&:x(ft'a%rr] Bﬁffgrde%xggﬁtgae r;ta gBS the concentration

@W&Pﬁé@"é‘ffﬂlﬁé‘iﬂby é?ecﬂpﬂf&‘? TGRS P é ‘?om n by a vgr iety of

known ’Itoﬁfdfdﬂlﬂweﬁﬁ'the%ﬁdcmddnem)owrﬁl ntibodds Ibynd to unique epitopes, each

¢ hg{)%(@t cgrg:l?ze% t%éa?% Eﬁlé %orlﬁjﬁ? rc?é afﬁJa%zrtbl glréth gﬁ%rce Rockford,

.m ) PBStingiutied Mettb hihdingedn e tetected mlweppav&ne ﬂabgledm@we

?rrtlb ﬁ&hﬁﬁm%?&%%@{ Qéjﬂdgleﬁ Rseh ol Ije%t%y'vﬂt}fﬁg toxin by Western

foxi n-imuni zed mce are
ddettidgt o each well and incubated for 1-2 hours at 37C

The plEhesasadyR warhade \ébﬁx}itypﬁfﬁ‘le-r NREfoxADaiddied eitlude
[ ncubat ed vvlth gﬂ goat - anti - @g% Fc- s eC|f
t

oRRBHaR Msau, T oA MR BoBbiean Firao g ds bty o an

gaﬁﬁbiddyht@liﬁhlait a&Xg_Fgﬁk‘i(t effectvas beligin culterep(sext E&maple 3, below). In vivo
eve S

4595 B Bl (B b Sac BB PR MR, SR helow.

will be used for fusions. An ELI SA assay as descri bed

AP ONfey meagcﬁmﬂng it GRAKHET antibodies and, thus,

hybridomas uce antl1 bodi es that show positive
r eact i Ipjangthey Qﬂﬁe@th@eﬂ’é‘?ﬁeﬁt mypgiion e Les GoMPOsItOES Ces-»

W%&e&?g%ut%&%g%ﬂ%mg coBp @sﬁt@d@%ﬁlcﬂﬁd]udﬁ gharafbbilpiroyecule
es
areddprene g 3#&5&1@ Firge % féﬁ%‘?&%%ﬁr With a

Iﬁiaﬂhﬁtfeuﬁ&myr&a@tablebgmef t he parent cells (by ELISA),

can thep be IChﬁchS gg,l agcép#ﬁg&aﬁggﬁ" ?‘% '-{dekégp‘%{ld il QOlfVQﬁts dispersion

anti bo ari
anedlb,asbtemp aaé hbsmmw@mwmmtx ard e Like sl arerphygwﬂ@cally

ﬁﬂaﬁﬁle Rchirde?d caid D IE |f@ﬁhﬁa%’noﬁ§ hftkarfddchidr, eéubcutaneous

uper nat ants_ can Itered and concentr at
bp;e&mt@rahffepqtaﬂ, fpjnad rewidesy laargim)m‘mrg h{edt yhinection or mi@usmn)

A- Sep hﬂ‘i@&ﬁh JRRRMEBE s m%lﬁfcﬁhtrﬁwwe 1n|\éJva)ndtjDond>E’m§ yThdse include,

pr ot ei n. t buf f
ClonEeRT s iooi B0 L P ot 5y e st s ops (e
majdeete anlidnfieibds salutdons], didpersims ec Sma;bemiomc liposaimes and

bé‘ltpbft))% o}nﬁ%’/l ﬂlee%rete%eldq‘oﬂﬁ ﬁnée%dg 819 B 151@&%?%1 @1’6&& Bf’géfmﬁ%ﬂatlon and

rclia e rea ents
(Bempedic FRptikdtomd U seﬁnl):omaps;twmmrauealemm pf Wwinckaglecerrinfusible

b
A%oth?t_ﬁ%ngir&ﬁtgsgﬁﬂtllﬁ%bcglogtgﬂlgl;ﬁ%ﬁﬁtfgh@s AbRLRY (P5C Oﬁl@ravenous

her test ed fo
r srsutaneauy, ifraperitereal, dnran s ulaps (FOF FXBTRIEL § ﬁ@nﬂbody or antigen

binding portion thereof can be administered by intravenous infusion or injection. In
another embodiment, the antibody or antigen binding portion thereof is administered by

intramuscular or subcutaneous injection.
The phrases "parenteral administration” and "administered parenterally” as used
herein mean modes of administration other than enteral and topical administration,

usually by injection, and include, without limitation, intravenous, intramuscular,
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G her assays to neasure activity of the anti-toxin
anti bodi es include neutralization assays. In vitro

waoewbn2ad42zat i on assays can neasure the abilityPOf/UusIw05/003725

antibody to inhibit a cytopathic effect on cells in
culture (see Exanple 3, below). In vivo assays to
nmeasure. toxin neutralization are described in Exanpl es

sintrgartefiad, intrathesabintracapptag; inttpothitebdntrassrdies intragesmalnd
Kirkt:9; &htoﬂébﬂ?tﬁ"@ﬁtrﬁﬁ@ﬂcEubchﬁﬁecﬂisemhtlétﬂéﬁeﬁftﬂa@ﬂmﬁfa?véug@.ﬁ)sular

C%%%ic% L e R R

descr i Thetaparieicompositioid @pmaby gebutd be @ﬂehlecmdts%llee@{der the

o A & ol SRR et DB DB PR G b TGS S o
| sajhiiete nziopermbbica, ﬂlsp@‘smanhpqsod]esqnewthemdﬂeaﬂ Staycture suitable to high

t ﬁrﬁib%ﬁ %oﬂrﬁ:ﬂSI o(frg fsf%%ﬂé i g@ﬂa@é'sﬂﬂl&?ﬂ?&%ﬁb ﬁg&:{e@eﬁ kﬂc%ﬁ)oratmg the
béctgeucpﬁlﬁpéné Ge- ,uan@bw@x@uaboquraw@s\@ (heequired amount in an
S §316ent RAthedHe @' conbtidh of &ﬁénts SRurB@hR8 B e, as

c%?ﬂﬂ‘c‘ﬂ%‘f oty fistea rfieaton, rag ) SRpaSom e pyerered by

f mcomporafingsiee activk compotmal m&)@ﬁfﬁh& vehlclphel conedths $BAsidldispersion
angdl%lm Adh tﬂg f’egq% re& 8P in g? USI ogloﬁﬁﬁledegﬁ%eya{téc{) above. In the case of

€ an
d$tg@]@rpgiwdjﬁ1§ for the @gqp@r@ooﬁ stehilep:mt@k sohations, the useful methods of

PHPPASIOPEL SRonREnMENR] fiofke BTk YRRV SAR of the active
alpgradeeat P]élﬁ anw@%lupnaé gagitsd ipgrstieniirem; arpr@weufflrs plerilsrfiltered

i idlﬁi‘drﬁhb&oﬂﬂhd’}frbﬁérﬂhﬁdl%%ﬂﬁ $oitfon AnbeehathtalRdfof bxample, by

6 0 4 e ch RS e Fifhnangs eEiHE RSk g partice size in
ebha wpdesnf dldpersamt anddgythe nseolt sugfactatiisn @rcﬂgngbdralbsc&ptlon of injectable
t ér;b“:fﬁ;?o%[tlo‘ﬁ@@ ) ﬁ% Dis @ra%éﬁ%bggmgl\ﬁd I’Ingtlil N noﬁﬁ?og%??yu%ra%ent that delays
aahsp@élﬁnbfon meq)lp,dnomastﬁataﬁ@ssmsfand gelatini ni stered by

| Nt T aMIBCAMIALARE afd REHAY E)BHﬁ)nb Ak E&) Herely](%g%ra@ﬁﬁﬁlstered bya

"parenteral admnistratio
pEFEhY @ apihgds powrsiadhnartend inmAn e oic applications. As will be

dvigtd By t}ferskmeaamgaﬁ ARe edlit€ bl /ombdd OPidadhistration will vary

amn tratl by injection, and include,
S PR ﬁlitqefb‘ﬁe re?‘l‘ﬁ?‘“‘avenous
[ nt r arﬂmsccertlamrennhﬁdlraam eniaatibody)br atitedsiportion thereof may be orally

: %%'g%?e?édj o axa :BEJ ef?&l tlﬁélfl dil{ﬂén':c ar %11 gésﬁmlerble edible carrier. The

er mal, onea
seamenauad é@lﬁlsoth@umdnenﬁal ifdesited) magralsochel eaclosed in a hard or soft shell

SeIAAPGINEAE, co%%@s&?ﬁ%ia@leté BI’ R8s 0%13 iRt liﬁt%'the &ffect's diet.
th

|ntrasternal |nject|on and i nfusi erap uti c
a; h@raP@ltw@néraﬁwl%lh@mceﬂweu@dww ke mperperasest with excipients

uidarsed hethe aaeh bf 1ﬂ@§st1@fe tﬁ@l@td;g Bkl tﬁbl@’lf%dtréé}ﬁ‘é 2@8suldd) lixirs,

t n ed,as .a.solu
B S e W e 1330k s soapunghfdhppvention by
stthercthan parsmteltahhxllmnﬁslxahog,ht may bb adyessann eeedat diel mpound with, or
Séoeﬁdlhﬁls'te{iutﬁecéo%?;;o%nﬁ %ﬁﬁt Em%rfa‘rf 'Po Bx%vgr[tei‘ ql%&%?lV%%O& ig}erapeutlc

I NCOr pora
acmmmgﬂgwnp ea bm@mmmtembwrtb m,ﬁdnc@b dexieasrknoivn infhe art.

Dosage regimens are adjusted to provide the optimum desired response (e.g., a

therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time, or the dose may be proportionally reduced or

-37 -



10

15

20

25

30

35

appropriate solvent wwth one or a conbination of
i ngredi ents enunerated above, as required, followed by

wo pdobaere2 sterilization. CGenerally, dispersi onBCHUS2005/003725

prepared by incorporating the active conpound into a
sterile vehicle that contains a basic dispersion
medi um and the required other ingredients fromthose
emgraapest asdndicated by the extigencies ef fe thergpeutis sifoetiter. St fsmspecially

t Q@vaﬁlfagews% IS fhte PhfthitdrA bRipBSiiBR & &@L% U rm ease of

usef ul ‘'net hods of preparation_are vacuum dryi n(g an;
Jsiighon ﬁkﬁ ppifermityentdglosagen dygsage Wit fopm agused herein refers to

| plgysedll9 discpitelGnityBhitedds tohigRdoshesd fordhd SBjeRel B8k tich@l each unit
sterile-filtered solutio

i | t h f.T .
ol £ piakiet st Bty F heaRmmhun gl AR soiprogie the desired
etherapbetic &ffedt hreasssdatidn with dad requirciptarascdudcaltchirivr. Die
; . i - e e o
R PRAT5E0 koL I A BOGHE s BERRA) Wy
Pdeficodes @nd itbe pniqua chara¢tefistics abthe astivg osnpeumdsind dire preticular

biREPBEH DR tPYe hdhdved] B (b kb HeniGRIRO R AN iARe 29
t hat "del ays apsorption, for exanple, nonostearate = .
sSARROUHIZFMCh A ACtVE ROmpeund A the treatmenhel sgpw{jvity in individuals.
porti ?m e?t@ﬁl'p{drﬁgﬂnhﬁﬁi@ihg _r;ﬁ@{é f&ea ﬂlt@fa'pemgéa?&wl pRdphactically
vati ety o ods ,.known in.the ar. for man

! RSk ation e g RSPV E: Aneody pitigh oX 5 atssRa g -60 meke,

t bg., OK-23 a/lag; t -2 ang/kg, lve Or7SuiktCemgftkg/ Hris todskefuether understood that for
adm / : _ : ¢ o .
P ALR s BfbolishoiCNdka B RERALAIL R B VePlime according
aterthp sndjvigualmeed andhibe putfessignabimdgmant of thel peisers edmiséstering or

f Qipefiafp R adMihBirAiod S¥aht c&h{(;é’s%iﬁnsoin@{ﬂaﬁﬁ%bge ﬂaﬁ?éseset forth

_egl ble carrier. The c(gn‘poun%@ggg of her_ i ngredi ents,

i TR BXHmptAY ol gnd,ae dRt fonlingiti{he $r0¢ ok pragtice of the
stleinhedg®ngidsitionapsul e, conpressed into tablets, or

i ncor ated directly Lnto the subj.ect.' iet. For . .

or sl L AP Sy af B Tt MRS intnbhg ad ahijosp antibody or
i argigep biratimgipanivh thexenifpToakis emdinoldd ohe ot merd athen edéments

[ ibl: t I

ot b RRORL Ror B SHRE LBBNE S BIAEE EinerARRY 681, or an
aeganhnsefid fopchelainguerotberviseecounlieg an@ntibydyoioladabel lea therapeutic

PagRAN 08 ber ATHRTAISIOE Bicp@ng ihk afBNod3EfoR ﬁ@tﬁﬁﬁﬁfaﬁoﬁﬁlﬁﬂﬁﬁceuﬁcaﬂy
th ound wit he c¢anmpound 'w t

e Co \ E of Co-adm ni sri;l,azr t ,

afqapiapiegAmicss; apd devipes qrothes matenass fospdmupgiration ie p subject.
EO npothﬁo:E]&c@minhﬁmadﬁhﬁtﬂﬁﬁ_&@ @6n Bé pﬁbmg&l toatthee VFozRgample, a

wn in the art.. e ieps are usted.t .
0 \c/alnalélc{uﬁlg a ﬁ?q%ﬁﬁ%@%g} {é)(e}giﬂélsfg gen% 2 tﬂng}e,s ’t]%‘actl include the variable
t hewgpadlight chespegday of BOB) exdampibedieatisi bigldo mdinB (egy human
blgloﬁgﬂbﬁﬂl %hg-rt&gn Bitbates Y %’ | fied; 058 | !T%Yd/&el G10, or polyclonal
adm ni stered over fine, or The dosé nay’ be
pRisevarpasie Wit lenindd Biei antibediseenndhe mixg degetr.oy patleged
exdpafidl @5thaf tHelkg. t herapeutic situation. It is
sgﬁgglsﬁ{s’lf%ﬁgoq}\é Q%%ggg}g;ﬂ%{ﬁfigwr W|i$1tgﬁ(? fog rergﬁg{ig Lpplication including
?drg'gesi;tsd d@dajgaﬂarﬁll’lﬂ mkﬁde]? of liilhﬁli@lﬁttid@, l?in REEwWHR b symptom of

s~used herein refers. t.o S| ca i screte .

PPAD S OHRE fpetic o cafl ireiite GuBi B oheduplinp aE e anbgly to 2
t cledittend a lawt hr aitherapeutnt agent; oa f@rpedidicetion olxicapjeatddtantibody, e.g.,
OfrofiGirk Y2tk AlefipthrthR tO produce the desired
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t herapeutic effect in association with the required
phar maceutical carrier. The specification for the

waelomagei4eni t forns of the invention are dictatedl/by2085e)3725

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 nher ehe kif carhiachyde a@ﬁteé@hbd@bﬂh m@e%élﬁlfa%ge% #nd/er a reagent useful

%mgtﬁla%* (ﬁfotﬁéi%lsterc%ﬁ?ﬁ@g"ﬁ 1a8E1 eR&h ,%éuvlbtageﬂmo the antlbody
] au

t‘E\%‘F 198 Fernts in}cyld?éeggﬁta 5\&%?1 asY 1?1&31}%8%?%&%433@}@0 guch cases the

q&i edgl Olﬁf‘)lﬁl;lﬁ onky oﬂho&rttc? aksleﬁbstlolﬁailre:s(demib ?hgtdm;hmmidn% als8paration
e..d. . 5- -2 1 = Or

epices e B BprTi e SRy B e in el S8 Fofee mrgguct from

astgrtipg ntateridlsor Isantb]oaantermq:xha:teé i ¢ dosage regi nens

houl dy
|Sn((‘j)|UV| dlki’eellq@gée:gigl il d&t\ﬁﬁ in tdf 1 Se'[?gl? g%dgjfl&gal tréﬁ Eﬁ‘t‘e suc1h e}s a diagnostic or
plaespenticcigent sgerdi dﬁ@gn@rstus@rﬁbpmpguthag@h@sai@muheéthﬁmm,@nd/or one

Oér thb aﬁ@ﬁi%ﬁﬁ' dnkiaBRin &raﬁulch dyfg;z@ a&tﬁaoﬁﬁ ?gﬁpozﬁénsftﬁéfebf),

relp re exe Iar only an re no

| fopmplag sggg@@ %ro&)@tqr &ore Fenagpie Eflagpwgcamcal preparations.

C onposOthepRkits éﬁnslﬁcl\aﬂé bptimizbe nacleipacilk ehdwriingargidtox@iantibodies,
Ki.ts..inclkudin n L-toxin antibody or antigen

BR[O R e rb e Re®E "t fae one or

nore other elenents including: instructions for use;

o} hef oy n?@,gtgcg]?@ho Sg,,dc@(,jgg s@ therapeutic agent, or

an age g or ot herw se coupl i ng,
#

an ant Thoegw proteins askantigpdien Bavaje vire angyenivo therapeuiics

NBbfhyladtie, bT dRERRAE UABtiéd) ForBkARPEYthE®S antibodies can be administered
adm ﬁl stration; pharnmaceuti.cal | cug?b%abl e carriers;

Qe Urey e gotlﬁ&ﬂ%&eé Vg, Qr (€111 300 I HrgAt.gnhibit,
Spiby et kelapéar amiia disgnose 6% difisleand divchdecdiiatabwith €. difficile.

ackaged et her [, lhe,.: it,C i,ngl ude
Do OB uASHH R AR e P, ST, S infhntibd 10530 RiHER and pon-human
i antinalde Thh ¢erva’moatiumaneauyalshidcludghall értebratess gigongaraifals and

S 0 A B RO B B o,

thorggsd/ or 1A O, or pol ycl onal antisera react ive with
toxin "ﬁie rstb?nﬁdfﬂdl a‘ﬂﬁgb(ﬁ§s @@rbebi%edirbﬁ @Qllstlﬁgzﬁltﬁl%re go rin vztro or ex

5‘2}?35% Xﬁ%%ﬁﬁd lfs,é{l\gg&p tglifré m letrotlﬂé:p tg&]&féz lllrgre]usld the contacting
aqigy camdid effected Wyladiding thel gié sdxddl atiivdges fragaenrrthemas so the culture

of _adm nj.st | Yt
PTG EE R w w T e
oof ang phior(g goftherhgeutinor brsghyleotial préterelt dor inavivabmbodiments, the

accﬁltﬂfcﬁﬁg @%b '1§e@%@e§f in a% cBf ?rﬁtiﬁéltlﬂé‘saidhﬁ&g%hn%an anti-toxin antibody

conj ugated” ant romunreacte

| ON
crRosHahtbsroph o fap ﬁula afﬁ yndey Goaditiong effectiva o eemabgmdma of the
t zﬁlﬁ‘ib@ > WriprtR@e it anyﬁtﬁ%%pl%sieﬁiiﬁi%%teﬁ%@ﬁ tHe sfqufect e.g., in the gut.

SSS'nf“ fr o T BbA eCB LB o Boblit S e g ey SEiabl

sdusshg o hdwydieoulys e wilidegend diBe.agk and wefght afths stibject and the
Kl trtrlguei%r (%rug Hye%e ﬁ%ean‘t){m(gyp&gle%legcgl}e@ecﬁéeg s X(?I%ﬁ&hl\;e agents for

e reaction
l1gand binding to inhibit or reduce an undes1rable interaction, e.g., to inhibit binding of

toxins to the gastrointestinal epithelium.
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device, e.g., a chromatographic columm, for use in
separating the finished product fromstarting

woredoen12i@aks or reaction internedi ates. The kit PEIUS2005/003725

further contain at | east one additional reagent, such
as a diagnostic or therapeutic agent, e.g., a

di agnostic or therapeutic agent as descri bed herein,
and/ or Thematisioxinoméibadias (or entgendyinding pritivns thespnf) cap be

dddﬁﬂlhﬁi&&i R hPABE Wil otRGT dtid0 pfﬂ&% %ﬂﬁﬂodufs% gu |0§Hef°‘ d

ap rlate I N_one r nor e separ ate arnace
@wzfﬁ)caxaf aritbodigs yql?l% sammar ey aiogs ﬂﬂ @Péles that
afah e vee T Rivde aﬁ rahu 462 mnaxﬂibbdia @ﬂ alﬁﬁgen&vﬁlﬂilmglpémdﬁ tHie@ddS and an

NBFHENE AR iP5 o pe e PR el nEhaaotin & antibody oan

cbet IbR) dinexstibedsethaninvlutlescha nakidbie seigioms tolf D& pexdn amtibody with
a%BQ?é'r glklésc%t. 1@4&996’%%@&%%1‘ 5 ¢ J(Arla%(i]eel%gioﬁg’ |E>f SN anti-toxin B
ese antibodi es can be admnistered t8 cellS In

aaanltlbgdﬁecanebegl 24-132, ¥Ad 1 0l Y0, ex aw ptghodgrwithovaziablegiegions at least 90%

ngntlcal @ e V&nabtlé)retg{cﬁ@bf tHer}Bfe%bﬁlg, peeyemt s eb@ﬁﬁﬁlahons of anti-
i agngse ficile di Sease associ at ed

vspm e Pﬁmdean IA@XWS% antpmdéqu(e -8pHetlerhrangrpyide potent
I ighibittansftDOAD. | ncl ude human and non- human ani mal s.

T B R At PSS P s i
pori antittesin B hitddodies, omfrageyentbasreof; atus be pomgbined,dosexaapde in
h(g i3 :%ﬁt ra-ﬂa? Pf&ﬁ&ﬁ{t@ Sfoﬁ%r@ﬂetd tﬁ%b&ﬁlc(é?fécp efnuéﬁgdth%%gents of the

or ex
elsaamog cag bﬁ |f@ma&¢te<b@s wuxtulfeeqr q:hﬁnml}ywr. genetigatly digked using art

NREh D eﬁ"’tgc e§ E&i(;é}r(sl”lﬁ/trgﬁ?tlnﬁéo 1%!2:09@1%@@ hﬁltécd%lhﬁg(glgé/ }or covalently

TR T e b AR RR G Dine

Vprop&tiss. OTheCa@lningd fos@nlatiom may% kguﬁibﬁ by&ﬁddﬁ@‘hﬁnz@fom&lﬁ one or more

TS e T,

eddhgohatbn witlhamihgregentaddie |agc11tsj dthe amirentips tay atlsrgbtaaﬂmmlstered in
glﬁblhﬁiﬂnﬂv th@PQQé RinRUhirfRR abORE t%{)f_ iR éﬁk%ab?ﬁ{?lo? e

er condl i OnS eTrective Lo perm
ahhpﬁap@agﬁ ageht ipdenepting, cleating pnd/ex equestpries §egyﬁgﬂe or an antigen
bRelegsia in the subject, e.g., in the gut. Methods of
ol ecul es

O RO oS S B v
t ﬁh&a@@ﬁloadwvw | h] inGhe Idhﬂ)lﬁ(btbjpeﬁienﬂﬂd (é: $eofralapse) dndyor treatment
R AT s A0 RSB R 4R G S iRt gpows he

reffioany efsinghdasi coatdiived mtibodic therapjesy . dministeiingsishtcombination
Eﬁhf@? Icglfl dé‘xﬁé(ds@ the &bs&é}e ﬂﬁéiﬂegiggﬁﬁég e'ﬁ@ e a’% ant1body or antibody

e anti In anti I es

mn% nyB e, O stosriinkesk or geaeiqelly deved 1@@@1{1@ @ntlbpdy or antibody

CRRRh AR hQidedd thRivBee @Rirbd &rebitf ficile antibodies
{e.q.,_ other npnocl onal antj bodi.es,

ganma- GROBRPSERIC comppiingg thaheontin 4 t“gﬂjb%‘f’%?l?ahé&ef%%‘lve amount of
betotse @r iftagingals tieReddire dewxibad Rerein, ehdohh Iy usedlin gerrating anti-

b%og]({jnl grgibgglreg.l ﬁgmﬂggée%l%fepﬁggesalﬁ a toxin sequence can be identified according

to methods known in the art, and proteins, or fragments containing those epitopes can be
delivered by various means, in a vaccine composition. Suitable compositions can.
include, for example, lipopeptides (e.g., Vitiello et al., J. Clin. Invest. 95:341 (1995)),
peptide compositions encapsulated in poly(DL-lactide-co-glycolide) (“PLG”)
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anti-toxin B antibody or antigen binding portion

thereof. The anti-toxin A antibody can be 3D8, an
waiobbody2 t hat includes the variable regi ons oPCBDB2005003725

an anti body with variable regions at |east 90%

P £k 1 HHO O PS5 ot 5527754 g gD plonso et
an, dneditpotBi294-806 (9% pEbeesrae gi. pheccate 136@5% 8 DORYS)), peptide

c%ﬁ@%g@gﬁ é@ﬁ&ﬂ%}#ﬁlfrﬁ%ﬁl&u %tﬁ%%oﬁfplé}@? Qfs@fc?agj e, e.c.,

ations

yhaahuetatm Natugg Bhd:B7 2 (bA9):ddu gienlg Cling fap. ﬂmuneérm 1235-43
E@%ﬁ %n@ﬁ?ﬁ}t'iﬁle PR ¢ dpﬁge ﬁt&WAPé ) (&, uiderast, ¢98c. Natl. Acad.
at__an ents.o e i nvention
i3 88isa s ST domki s 16617 ETRAS)
t her eQﬁseﬁﬂ&ﬁrﬂb@s m@.ﬂ@nlm‘:d,lsed With&mnniogema cainpbstiems of the invention
rati os,or_ano t euticqef feet .
el Rowe Ry Theudedtr RARERR SebBRORRE kit hifiss pyman serum
adbanini tetannetoxoid, phbyaingzd dojdsorucly espoly dalysipe] paik &eglutamic acid,
Jhdha R ephAOH Ui CortipioiPin dhiRPut ?;‘%53 Ko bBbpitih faf contain o
amysiptagycatly deamahtes(. ., epepiahled dilpend sigh %deﬁr, AT sgkipe, typically
?}ﬂfob }faﬁi%dffege(pédi'ﬂb Nghe g&gﬁééiﬁ&i% anah'@cdiﬁé'ﬁrﬁlélﬂ?plfcally include an
or nul a ui de erm nati pn.o
B B ARBBTS Thoh EOTRIY EFRer s G Ay g Phossate
bilehd@ircieydrefifie,caaiuno bretdrvamalye of nateviats well known in the art.

RO LK e B8 s PRACH by SR B Bl O Fogment

dhiive dgavaties haanaéwﬁsah@eofa&bmis suel fs trippbniteyd-S-

\C agent in targetl ng,
célz&lr%’lb%felﬁﬁdﬁteg}? g%%es%% ng, C..difficile or, an
ant i geThq Hdlrle anghesict et AIBistarstbingomibinatiop with other agents,
Rfush 8§ adthyy osﬁﬂﬁlisttd) ¥BataTWABY &Hor %mﬁplgl ﬁbtagelht[bsttlﬁtﬁlcﬁn be

t her.a eu n{cg rrémat 18% "‘f‘& ‘%‘;5’5@ %‘HEP@EQ{E’FEQF Gafipiofjes ysed to treat

CKE]DM); Ishc&h afsa}aﬁbﬁdydn,&ﬁmd&bled bsbaciteacsn. (Fleeantibodies can be used

clgﬁg%ggl%igﬂ glopa gltoﬁm?%enl? 15%flf %g(%&%as%me??l n%zﬁaﬁﬁzd The antibodies

caantalsodtei admlmls@r@mme:srrbmtldm:wéh@§ t¢ﬁ6d©¥wm%€ gt ladoxoid
therqpeutic agent {e.g., antibody or antibody fragment

m Xxture, or cross-li nked or genetically fused

bi specific antibody or antibody fragment) needed to

aghosmes Msigodiesi red effect. I'nmunogeni ¢ conpositions

t hat t | I ff t

Loxi n. ABA0K TR PRE D REFostonos et rrlBp i Ga e e D iy toxins

C]ﬁ;ﬂst&ﬁdams dhiiguge nethaiksiaffinignthirothae grapay bt inndinesprecipitation.
et%% en) %%tg—gO)}l Qg’&b%dgz cfn %)gﬁ%fﬂl té %gfégpt%g t(?)ﬁ{ei' (P? ] ina stgol sample), .

NOWnN |
P‘f git t me;encsampteag”wetht prasenveaif 1. dgT ieifm S@tepq)mmgggaod@ﬁ can be used

shi rﬁléﬂg 1‘36? v@Iésof RRABRin ih RisSie B Patt™ a clinical testing

oSt |ta e conpositions_can . include, for
eRfaﬁ?ﬂuéC: eg ﬁ@pf@ﬁ??( ey @t"gmmf\}ihﬁ ieéfqasy ef a gjven trgatmsnf Fpgimen.
I nvest. 95:341 (1995)), peptide comnpositions
encapsul ated in poly(DL-13gc¢cti-de-.co-gl ycolide)
("PLG') mi crospheres (see, %%a@pﬁf@ﬁ dge et ah, Ml ec.
| mmunoThroAghdlf Thedekafip®3 1he fAllomiag netterials and methods were used unless

otherwise stated.

-41-



10

15

20

25

30

35

al, Vaccine 12:299-306 (1994); Jones et al, Vaccine
13:675-81 (1995)), peptide conpositions contained in

WO pomane143t i mul ati ng conpl exes (1 SCOVB) (see, ePQI/US2005/003725

Takahashi et al, Nature 344:873-75 (1990); Hu et al,
ain. I munol . 113:235-43 (1998)), and nultiple

ant i gen pe tide systens (MAPs) (see, e.g., Tarn, Proc.
Neederia Maghodd). S. A. 85:5409-13 (1988); Tarn, J.

| muno,. eNgtrah %gprl&ﬁ:e Jf)?nﬁn%%&ge%g ﬁ?v)antldﬁ&flﬁlby§ %[és?f)&ﬁrwme

t hat can be Use ogeni c conp 03| i ons of
iiAdispied.gionentional techaigigs of ShmisT rualscu Prol?w@;sanxﬁp@nbmant DNA

:tB?&ﬁl@wg@?ﬁhmnnolanﬁwﬁpw&al@U e, a&ﬁtlﬁwyﬁtecmmm &inblsfﬁ!nﬂard

etanus OX no acl ds su as

TEiaes o PPt iR kA o Skt & iR R s amfdvAatis,
Adovkcplao Chining: &odd Spring Hiebor ]Ehlex)rakoanmsst {1989); dartibody Engineering

{o%b e‘ﬁﬂ?@ iy Mo(iéc%f'a& I]B‘fol%%r)e%‘f@lf%ui q-llﬁim%hcleﬁtl ﬁ&t)e)mnbody

uen water, or s

Biﬁglmeemgsé|erlcarrzﬁepre@nwgacﬁmdn%pmﬂ@m&ms rﬂé§),sl‘ﬂs@afferty, Ed.,
tmqb ?é@) ARGbAAES: AL ABMYA W randdl] YRR 8 HUCNSRBL. Press, Pub.

ete Freund's ad uvant . al.um num phos
100 b Syarekretecolan Molgerie @1@sea¥rad§$w8ﬁlear el Tohg Wiley &
\gﬂﬂs(hnnmn in the art. Additionally, CTL responses can
be primed by conjugating toxins (or fragments,
i nactive derivatives or analogs thereof) to |ipids,
such as tripal mtoyl - Sgl ycESAMPEES nyl - seryl - serine
(P3CSSpye fﬁb&tﬁ)’ﬁtlk Pﬁ‘ﬁ?& ﬁes@ﬂfnécpﬂlqhgfolfb ng&ﬁﬂﬂk Qi@ @djnot limit

in conbination w qp suc nposI ti o
ttbe seapgtof mppyertion desaaibetl én thereddimgeut i cs that can be

adn1n|stered !n ponblnatlon with anti-toxin anti bodi es

antl b OGJ cﬁﬁ;] c@la Iﬁoxbﬁ Mﬁ%‘obtﬁlné@ Bﬂgiem ﬁfoltrﬁmechlztﬁl Imj’ (Jblagksborg, Va), or
ents such as CC es bou ti bodi es

A SroBing RaRARE: ThEIPi Sen Al g o ftprar s

dinfrhimizdteny émx:!tmmorg\zs/@ performod b drewtmwant math réacti@e fEIP-dialdehyde,

'\@ftu%@ g%uﬁg g@ﬂf{%ﬁﬁ%ﬁ%ﬂ}aﬁf)ﬂ%‘g uésewﬂﬂe %ﬁ?eg'@ﬁlg%ﬁﬂ{fe toaun structure.

Ceasting defeided mutsHol ot L gt oy GG PS4 1101, 2000
' MHBQ @ﬁﬁﬁb@ tdx@t MQhas iNATRRMSTith @'!DPa,@’t = digkRy R 11 bRgMM) in

Sk e ey S €t il ot B R lomgve wneacted

QD-1{3’ ajidl@chyfs; dndtveashed withibb&f. ehactivatddaoxined (toxoid A) was
ostical.ly.to nonitor levels of the toxin in

qsgg[f]l%r ggmﬁg;%f %Bf a clinical testi ng procedure, e.g.

to, foHCeXamapsgenicdricergenmmicddre defdribedehof indhgsection entitled

‘r(géfepﬁfyh of %ﬂﬁri%p}/[oﬁ(c?mll A‘h'uﬁ&‘.h O I:Irl%{/l% b aﬁ@ §uepphed by

exanpl e ow ng mat er | a S an
uMedargn Mslﬁlt%ﬁs Gy WieEmingnumiges mﬁra@ﬁn@mgalmlmn?@@gch with 10 pg

of toxoid in RIBI adJuvant. In the HCo7 transgenic mice, the endogenous mouse kappa
light chain gene has been homozygously disrupted as described in Chen et al. (1993)
EMBO J. 12:811-820 and the endogenous mouse heavy chain gene has been
homozygously disrupted as described in Example 1 of PCT Publication WO 01/09187.
The HCo7 transgenic rhice carry a human kappa light chain transgene, KCo5, as
described in Fishwild ef al. (1996) Nature Biotechnology 14:845-851, and the HCo7
human heavy chain transgene as described in U.S. Patent Nos. 5,545,806; 5,625,825;
and 5,545,807. Serum was collected from each mouse and tested for reactivity to toxin‘
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In general, the practice of the present invention
enpl oys, unl ess otherw se indicated, conventional

wo ewbngers of chem stry, nolecul ar biol ogy, PCT/US2005/003725

reconbi nant DNA technol ogy, inmmunol ogy (especially,
e.g., antibody technology), and standard techniques in
reparation. See, e.g., Sanbrook, Fritsch

pol tide:
afd y\/éﬁ d newstadieaticnr ofgybrioxigity oo YRS 13@1@ Rfligeghat tested

{1BF Yol dih388d b @8
E NN T I e o O

oxo u@rﬁﬁﬁ g—}} th@ i@ g«;ln £¢ Wﬁff)ﬁa q@@@ﬁ,sg]&en%were%solated for fusion
agbiidéha r@ﬂﬁﬁte(lj?s dayd sedr tﬁp{aaﬁ&gbctﬁ@rw'gq)erﬂﬁ%d

E/ggg]; f@;?,ﬂé g}lll\é{ls EY;?F %We@?gdazfn%n tclre%nesci E?EL%E ggrcentages of

Feeppa/gines)ligha oblaiftposine, aRtigemspecHic] md\mmhkmg clones identified by

00 RS Rl B0 R BRI e p ol

the foll ow ng exanpl es, which do not I|mt t he scope

of .,the invention descrl bed in the clains. Exanple 1.
tion—of Anti-TJoxi-n—-A-Mnoclonal _Anti bgdl es C. —
di 11 %—‘qsm oxin A v@Eamm/g?mmf ei t%@ntmearﬁp?eém ab, % neutralizing

l nc.—(Blacksburg] 9&! !&; rec inant roductilo
T'l\p tnyl n_was pu 94 H"%’»ﬁ) |nnr‘t|\3:£ (5%/1 E)ﬁr to 0-7 (12/1632)

i 4uni zation I na@2i(V38ton was ppr(%ﬁﬂH by _t r eat|B:(8f384)

th reactive UDP-dialdehyde, whidl® @4568) s in | 0.39 (3/768)

kylation of catalytic residues!|df (48/980kser vi ng 1.7 (17/960)

native toxin structure. For the detail ed protocol, see

Genth .3 byﬂ@&@éjélm’vver@%él@te&@cﬁ‘dﬁﬂth%r%altyﬁgogl)fi 1B11, and

Briefly, A was 1 n

UBSR3H2. § N & frerarspgle clope yere applfigdbbRTRGR figm mBNA, cloned, and

h@qﬁélcea ’@ﬁ@he{ml éhea[nev re416R u&kheasu%@, lie@ee G gﬁﬁldffbﬂ da8h clone.
renov unr eac an wa

USRS o i P Fegion BTrd P B3 oo APRlies ydggion gene

f OFH BFBbBI)I,(rijﬁ gtlhﬁdfd dlfl@:f]e?lt i B@]‘Il_swl Thémmﬁlo @ﬂhﬁq&éﬁ&s a$ thfe VH and
Crl e apov t he ectl.o en era (0]

DRIk L ARER tihnt A AOEL'P Rl L3 1DRGR(26). Ofhe

s@qmmlemdntblytylvmﬂamémlg kédigrist(@DRsTAre oz\erlenedrmthﬁ Bigure.

' ”t r ap$édaﬁéﬂ 1 am%ﬁ%ﬂlﬁe ﬁdﬁéﬁgy (AE i% glwec‘ri]ﬁm} %eﬁ& rQ\‘;%ﬁe‘a)iﬂétq{uMAb
ach apPacns @qmewakﬁp@ah@rh‘éé:ew@ﬁe The 1B11

bés&idsdwall @ft @fﬁmﬁ&éirﬁfed%% th!% VEED g8tmMhe gene, whereas

héﬁgé% e KB Ea e DAL AN B ERy S R oM Be S L sermiine

dmler Uped analykis afifHecvd cbhed’ﬁﬁ'mMAbﬂD&} 6 (AVIPL gl&%&iﬁs were

e R R IR ARSI S30T RATRE PBR b8l gns wer
( @Q%)sed\mthe; proBiinleveh muiss gyectrdsc@nS a% N-teemmat $egueiCanrg of the
dwyntﬁalaﬁ& Qveg%g& gSW}éeﬂqﬁé% ERESS WheWsotated from cellular

atent Nos. ‘5,545
protein and analyzed by mass spectroscopy, a single light chain was seen with a mass of

)

123,569 Daltons. This corresponded to the light chain with the group I amino acid

‘sequence depicted in Figure 1, which is derived from the Vk L19 germline gene. N-
terminal seqlienéing of the light chain confirmed this result. Figures 2A, 3A, and 4A
depict the nucleotide and the amino acid sequences of the Vx of each 3D8 (group I; SEQ
ID NOs: 4, and 30-34), 1B11 (SEQ ID NO: 5), and 33.3H2 (SEQ ID NO:6) respectively.
The CDRs are overlined and the germline Vk and Jk are shown.
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and 5, 545, 807. Serum was coll ected from each nouse and
tested for reactivity to toxi nA by ELI SA and

woewbnal4ezat i on of cytotoxicity on I MR-90 cel | BCT/URM008003725

that tested positive for toxin A-reactive and
neutralizing anti serumwere injected with 5-10 ny
toxoid A through the tail vein. Mce were sacrificed

and sp B%éh Santihordycemprises 4 lpghp Ahald VAGHe treiersthat is the

apidast ok @bived ﬁﬁﬁ% HRidRVIALY3 yY@lelnt AilRAE bl@di'n V&%able region that

C AR Pasvelpgin Ry o 1L S WAL | giedy comprises

ch heavypﬂnalmvmebleaaglb@ éiat fthe bfddact effvd degudd &binz Mgnan VH 3-33

LSRR o R % BB S B

T&(l!illeﬁ gﬁn'fh lTée 3&)35}21 atiredy tempssespsheagethant eatiabte region that is the

e ghﬁ@crog g)g ﬂelgfégsfrorﬁ %ﬂaﬁlﬁ 3= F@n%}d%%’}l& %gw v{iﬁa%'i% region that

EF&#‘@MOTGQEV%EQ? %h}mlfﬁl Vxdd§igghe-consensus
s e q uentge )M’eﬂaoﬁﬁ:ﬁ BHsfA 1999 explROBumM [gG héRGL {%%?o%s and

ut|I| riv fromthe sang g
oS o e o H G bt scgppe e odias deseribed in
sEmmapieeSJ Wire isvidted ran tﬂeﬁa&@bﬁﬂ&ﬁﬁs ahd the eXptessithe Wariable

@hgﬂ}%ﬁﬁo ﬁlaﬁgm%l 102{18 rﬁ%\é\dﬂ constaL:nt ggn%grl;sl J]Sﬁgis%ncodmg the

term ni
(@RS bindangpastion A @BChrﬁ:lqmeva%l@med int8@cjeetor ¢o baakpyeissd as a
OhurhiEaiBRR fof diMinidrfiiin ®ltahiihs genes reveal ed t hat
HuMAb | B and 33. 3H2 each express one consensus
kappa chai n V sequence. The 1Bl "1 hybri doma expressed

aEMnpl ghBisdind ch‘iiﬂﬁ/l oretht Taxm i bﬁnymz@s gerni i ne gene,

Chai n B SPbmIRE R & B drts utegna L b peine standard

atea]hx;iqm% Ghe trésmltVKf ﬂ]llsoma.y ﬁre«inplblekﬂéh Ffoe 5.6 AptibMigs produced by

! %Iggfllofﬁ a%ﬁ&;%ny\ﬁfgs E(?fﬁfa?r?% ?}‘orﬁgtp'ﬁﬁainlrgonoc éﬂ gll‘ﬁbody with
etopined dinfling aqttvety&l%ﬁ elf lgulreeﬁlwowsmsheszpmbpdms bophtozimdA with

l\bdrﬁlgﬂmghffﬁl%enm ng of the purified 3D8 anti body
were perfo | i ght chains were isolated from

cel | ul &pe ﬁflﬁéltté ofthe APl 1B Hemtipodiss Sordpreinrk wae alsy megsured with
SBigbR® mgthim@lh alvRichastes 8 Diobleduld BTRGRg Hterddti®faSvith surface

GBRTAO et GEPEPIaR B en thegh oras e R piel A;coated Sensor

whipd) and takénr Awedd dlloomd ttd Bowkovet the c@ﬁfmmmmdmedmg 3D8 had aKp
" esu{% Qq’k_l wi\ﬁqlfgqgkgcggg 3fh7§3é JAQ l\& ?h{f%?ﬁen&t%gg cs élnd Wwith high

e nu C
a#@inity éo Tz@f?ﬁmﬁ Tbpst hindjne noesanss 1n1d1¢@te\lkatdhe @@tddodas&ave affinities

(QﬁﬁHBﬂ)rus%%Qh{uQﬂ'%r and 30-34), 1B 1 (SEQID NO
5), and 33.3H2 (SEQ I N06) respectively. The CDRs

are overlined and the gernmline VK and JK are

sﬂméfi Bugoxzw@u?ﬁﬁ.tzcamni BoLhii- T&g]@ﬁb@ﬁ%odzebgaVy cga; n

vari abl e .regi on a r.odu ve rom

a hurmﬁnw eSEXPISR tQ’n]oé{;l I3 h?n‘ﬁﬁa?lf—n‘zg ]Plil‘god’ll%g wegiteted for

t toain A sictthdizptiadactivityfin oitrad eﬁellsembré irenbatedimthn pyéserde &F varying
9&iMGe tFeﬂl%né & to;l(mtaﬁtvklﬁl{aﬂ\é?lﬁs%gpél 38 %glﬂldfqﬁ)aarpé&gpeaédﬁgrepce to cell

variable re erive
aCHiunadishas. %lygmathlc effect (CPE) was determined by visual inspection of cells. A

CPE score from 0-4 was determined, based on the results of the visual inspection

(4=100% cytotoxicity, 0=0% toxicity). The results of these assays are depicted in
Figures 6A and 6B. Neutralization of toxicity against a human lung fibroblast cell line,
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gene and a light chain variable region that this the
product of or derived froma human VK L6 gene. The

w@308H2i42nt | body conpri ses a heavy chai n vari abtBUS2005/003725

region that is the product of or derived froma human

VH 3-33 gene and a light chain variable region that

this the product of or derived froma human VK LI 5

IeIRe90, Tdnd actninhdnoglit epitiddlial eeiblind3T-84, @v;aplde@gnimdra Figgel6A shows

%ga(q;t? l%l%tlt]}%% anlbgalés Ih%ge@?‘}kﬁg%é)%ﬁyl es escr | %@éelréu Fﬁl@ relative
Beainlizsg ativityef @omw tedexicity an IMEs 80 BlisrwasohRkl, > 3Hd > 3D8.

txfzsé&sﬁfé@g%ﬁ réB8veRiukaRlife a&ﬁa@m@ssspmmlw oy eﬁnsx T-84

on uman constant regi % g di t
aﬁur;,g@aclbarﬁémﬁ@nﬁeloa%ffpl eligigefs i nds o4 Feliiae priigyed to be
Qr(ljd&@ %éﬂ%}‘itntélo Q&lfmpﬁﬁﬁ Sedr adll ﬁ_,pr$|J rr1i12$4a:gn$ gﬂﬂprcﬁ&de a more relevant
admi ni on una npl e inding Activity
é?rg%ﬁ?? {eﬁmﬂe @bﬂﬁ%@xgatﬁdl ng of each antibody to
toxin A was determ ned by ELI SA using standard
F_Bec 5 S -re deplctedln

l 4, d
33 3 Hzrhaeapetop@nfafax@dAtbgu@d b gaohhnwmah@mb@ﬂw s determined by
;%és'té?ﬁ’g otﬁ‘ﬁ% hREBNibMaAL B 881} QBn&Ghér¥ichistrudled - wititlD b fteds four

e i AT s
Qﬂilhb@d tiRSreept c;rtbimhﬂg domais (Rb. ;mmwsaaswlzﬂ b0 of toxin A), and the

i acor.e instru

Rapriges bt s el 4R sl g S8 hfain ). The
tapptupoiategyegmEnis lof Hiet tokindy goeswad®ER-amplified §om genomic DNA

|

T T o
Xerr mql/tran@onnedhaw BLKDDES cvllts T RXPIGSSIOM TlT%YF’é’tortPﬁ‘éVI es
aiﬁ&l'lé?ﬁl@ le@BreliSitlat ifhnﬁy @8mafnk ifey ﬂlﬂlﬂcﬁué glen aHis Tﬁg?faﬁd detection

bi ndi ng constants_i ndi Cate that
1B Ai @gtogar%gibﬁép%ﬁwwéﬂ u?ﬁﬁirfﬁﬁh gg@ %agegwa ere purified

iay é'ﬁgiﬁt i civeuiatctraptat iBindiby to\fuuir diféeent fgAtehishiddoxia A was
ﬁ%ﬁmﬁt?gﬁgsgg@eg%%a@p% g(,:"—l\d%g%s %aéf{%ut 2 corresponded to

aathinw iatigls 660125 5;0frageent 3 comrespondeitioangdo agids h56- 1852 and
pﬁ%éﬁé}ﬁ 9 ﬁ%ﬁeé’;%&l}i&p zgl(ﬁﬂg %@fdg @?5? 5‘751(9 élﬁﬁ P75] fB1 ma&!ad with

ose ad ce to cel

cliagmants Heshas 33 @Iﬂtzdpaﬂ’f?ﬁ wﬂbﬁ’raé@ﬁnf(it:ﬁ %é%@@éh\ﬁ%d
blﬁoﬂécﬁdﬁﬁl!l aht'ﬁﬁﬂ?cél?;@ RefhedoWlth SragDefiF(tBE RILEptbF ﬁﬁdﬁilﬂomam) A

was det th ! f..th
.mww‘?@g‘u%%um%?e % BaPERE “afnise;é’%% B9 Yishyql four

é¢is.0f these assays are depicted in Figures 6A and

08 AL TLERM P18 oGSl ST U H¥ap e 11

eqpitope) subfragméits bf fragmant g4 amiversacidst bﬁﬁﬁ)m@desmnglmgeto @mino acids

Sy %H?fz 1d Qﬁq m%ga\%fe%@gér%ﬁi@%u%f B ! $¥ind to fragment 1

capaci owar d
ek togh fregrgenicpnipinigg gninodkids 12049 11t1d,did p?*yblaﬁ to the other

EMoRa2Rehf! Mheste) Bl efitopePdandb$ PB11 maps between amino acids 415-
540 of toxin A.

To map the 33.3H2 epitope, subfragments of fragment 2 (amino acids 660-1255)
corresponding to amino acids 660-1146, 660-1033, 660-920, and 660-807, were
generated (Figure 8B). 33.3H2 bound to the fragments corresponding to amino acids
660-1255, 660-1146, and 660-1033. 33.3H2 did not bind to the other subfragments.

- 45 -



10

15

20

25

30

35

Interestingly, the relative neutralizing activity was
308 1Bl 1 > 3H2 against T-84 cells, which are human

waeodoent2epi thelial cells (Fig. 6A). T-84 cel | BCHIUS2005/003725

bel i eved to be nore sensitive to toxin A than other
cell types. T-84 cells may provide a nore rel evant
target cell to determne toxin A cytotoxicity. Exanple
aThagfore ke apiope hgued bR SHRaxans batweeniapgne eeidTA20-1033 of toxin
epi tope of toxin A bound by each nonocl onal anti body
was determ ned by western blotting. Reconbinant E.
coli clones were constructed which express four
f Eagngip tSS R}fotebm Bf X5 deyoRSEM 41 ToxinE CRBIHER By U BB Btion of
{| R cdsl659 of toxin A), the receptor

5 e., amno acids 1853-2710 of toxin
A) anEacthlt]ﬂ)mdy mag tastsl fontheebiliteto froteet micenfomn chglighge with a
6 6. py.
s%gﬁ%ﬁ?é oﬂ‘%’)ﬁ ?%%? S&%@ZN sttetr ?éﬂuﬁe @1&9&9&1 \Q?Lg_ %dl Oaéde grams, were
gmﬁﬁdcmmm@@bly é“dth‘ tmmu 2@0 Ll cfffm 1B1 é,t a3 OCa control
AZdibady [hfi feﬁﬁ%&@t @nﬁfa@ v&h@!ﬂﬁﬂ)ok@ 'Mgd]’fhlﬁlﬁl Xﬁ‘ef Y challenge with

and.transforned into for exp r

TSI Ac tAfBPr‘E‘rl’é‘ﬂe@é%"’ hovgs eftsq 1§Jeé§%?}? iy Wﬁreaﬂellsmngﬂﬂya dose of
dtmm Asgréaner thait 10 gt tlﬁaflethhl dse (EDJ), ?zy}haﬂ)y B0Whg. Animals were

gt 3k kvt (the RBR 7 il TR adhey Speriments are

a$1tmmam%t,edah Fagreie OgThp ldgta iBexptessgd opdroantagi sifvvanfNumbers in

58RI UL LB s v, e
cehovesdhdreaeltiot e aniibrsliescaisibino-pross: mfcrc dkpare Fethad toxin A challenge
CRY Jof RN, dTh@ @O A6t rﬁ‘ﬁe %&5@11%@%6n abtled Wi‘lﬂm raﬁged from

C onded am no aci.ds 1853 gur.e | Bl
1%'&&? B@&e% t CPP%‘EQH%‘&? Q% HUCEHFYVIVINg v. Pléfeﬁﬁséé’ﬂ@ﬂ3w]f1% ranged
f fra@IBoA1 00per ot Ehﬂpétﬁéﬁtb]@’ oﬂiﬂi&&&nﬁwmg{)vﬁ&@‘creﬂﬁdl WadB11 ranged

6 cted the rec
B G FO B e sHaR Ry e AR PlFOF Bl el ismogos 312 =
wsPB>t1d3ddi d A reacted with all four fragnents. The IB
1 and 33.3H2 epitopes were mapped in further detail.
To nap the Bl 1 epitooe subfragnents of fragment 1
wutrali 7 ‘it adercieity indiieated Ma eIntestmalLoops

8A t 1 to t f
co?u a ﬁb%ami’.%" 3%2&9?1 RNV RN CRIR, SN
tbditﬂemtdxantyau hfm@gﬁli‘lehlslooﬁ' hederf ortes rzllltl)gﬁ rgﬁugmf@ @(;xb@ wnihduced fluid
0
fock By T e BB TSRS L Beiint Beitoctoeriipn, aishipdhss was
( ﬁamvnd) fardiodwuss m&ﬂﬁl)zed; and dwpbaudi mgxt totharkoon acs dsposed. A loop
6605 thls'&: t1?§@er§-%§ g%‘;&ﬁg) %15 gtg fn gg&) afePi Zﬁp]ec‘f\ﬁ \%th 10 Ope of toxin A.

generate oun

c big deabh & was r@tslr%ﬁﬁ tadhedhdeniwd gavips $he ww@wam@osedn ahd the
64AmADREs albvedB rélod e Atoud hbgksta@et 511@ S/htﬁé ammal was euthanized and

Wﬁggé‘g’ rreeﬁgrtgﬁmg %}'ef OT@‘F &Qn@zo%gﬁg@g@f tea ﬁagment ng?emeasured

and the intraluminal fluid was extracted. The volume of the fluid and the volume-to-

length (V:L) ratio in milliliters per centimeter was calculated for each loop. Test mice
were injected with antibody parenterally 1-2 days before surgery. The results of these
experiments are depicted in Figure 10. Injection with toxin A increased the weight to
length ratio of intestinal fluid by 50%. Both 3D8 and 33.3H2 prevented this increase in
fluid accumulation. Mice administered either antibody had a weight to length ratio
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A. Example 5. Protection of Mce From Lethal ToxinA
Chal | enge by Adm nistration of Anti-Toxin A Anti bodies

weawb/1z2132: body was tested for the ability to prOI/E81005/003725

mce fromchallenge with a | ethal dose of toxin A

Swi ss Webster fenale mce, each weighing 10-20 grans,
were injected intraperitoneally with up to 250 ng of
3msuparghle 1o mine tBy. didinot seeive emntordl A amje¢tinmd yTherefore, 3D8 and
( ?ﬁﬁHzg@&@étrﬁﬁﬁ’ InfesSiACHLH %Eclﬂhlgﬁorﬁﬁtﬂzw dy, Med | mm ne)

rior enevvlth oxi mat el

0X
hours aP¢ser eﬁu}ﬂs é‘&l‘i%‘ht amh@@nuéw@ne%mop@ﬁg% 3%%/ Wﬂ@ protect from

dest Afmédixed eitcti@dtiey inl e T biRIidahd 1b&y Hé’cb smhat these
mal s ger e ob er \Y;

SFGRelp PRl ios paR arote S ot e ST b Lired
tst}e’sammatlberl ments are sunmarized in Figure 9. The dat a
i s expressed as percentage survival. Nunmbers in
parenthesis refer to antibody dose, |f a dose ot her

t Bxavyia (. BotgerionpfHamstersdimm @ difficile Relapse witk i
aphimeies was able to protect mce from lethal toxin

A chal]enge to saone extent. The percenta e of mce
sur vi viRE Wi &stadria athamster relazsognedehg &lpn %WW&%)@VG to the toxic

peEfRenst C Uificie tcﬁmt; ameugfcany a8 wmmwm isvmik;ewlﬁ?a 8Fhgle dose
n
bt Pedangtin i SR iR ¢ panle T RS Hie oIffack B SR famsters, o

OrcBPsparodelnyas uBhé Irethast mudel dirinhstéry wefe giwers @ dose of clindamycin and

g@&’s‘él ofied l%z‘?e Bi %5&8% oﬁ@ & flﬁf' éﬁ%seén? ol%%rjnjs ers recelved no

utra 1 oNn ero OoXlI ClI
Lac@eﬁcwl mﬂbs@th ortaatbodial Aseennd sai afiropirel hanestérs WAre treated with 10

By dV§€b 1@ﬁtah%gbr%§c W@éc?inttﬁé E88nkRl of C. difficile

tral |on o t oxi enterqgtoxicity i.n a nouse
sl 85 815 Fig @%a@q Fschod amsiergssitidhl  malieddey
H'amlcdrngémlamll zamgﬂ{g/day dfaugkbit pél?@lbhzﬂ%.ntlg'@mﬁ&ﬁﬂ‘sét[ fainst toxin A
was st ar ve

R S KRSV anS G TR S e RSy g sy in the
v@glrexﬁwemd tast soopf IeinsBers cecbived ho mpk gdsy wasonhycinlapd 50

! m@%ﬁﬁy A ﬁ% t‘ﬁﬁg téyvgl%t %%‘}%e% gm'kgv g%a%é}ottt%é iVcrellrsus time

Ioop was returned
c%lﬂilﬁyho"t’mélmﬁwﬁ@dl\ﬁas closed, and the ani mal was

al | onegighf T18-M6Rs- thaE%Hrof Ql?éll'izﬁnﬁérﬁ &lat RdeEHRH Y)nl&ﬁ al?lganr]nycin and C.

ani Wwas renove
g Ramonds) 211? W lelﬁ igp dé&%# é’éﬁ?ﬁﬁﬁw%@erb@ﬁf@% uf wglve percent
aALT) o€ hal’ﬁhtéﬁlttt’meﬂaht}f Vaticdmwein @yhiratsathiveddiehallehge®ith bacteria;

b RigPerteBn shF aied s, SEhEaRG  Farbshe bRfeeSt Gl of
| lpopsterT ssttedmiid waacanyaij ecd 308 wictdssesh survdaby challenge; fifty-nine

pﬂbﬂﬁ’ Eéﬁleﬁtydléld %nﬂﬁysév%l: B Sé&?%&%erc-gﬁﬁ%ﬁﬁ %&'hﬁm?ers treated

ese’experinents are prcte

vivith versemycm andarodecdent! rabbitgerugh ('ﬂ’lﬁl@g £ ﬁglchqueth¢ ehaglenge with
| BHcRsial ﬂﬁ‘ﬂty—fsﬂxLﬁ e?cem/ (470001 ROk i B At s 3$hld%iabS £¥ GRb @epicted in

t
]Egure 1% tﬁ‘e percentage of total survivors in each treatment group. As shown in the

figure, the percentage of survivors was highest (sixty-four percent) in the group
receiving vancomycin and polyclonal rabbit serum. The group receiving 3D8 and
vancomycin had the second highest rate of survival (forty-one percent). Only twelve
percent of vancomycin-treated hamsters survived. Those with no treatment all died.
These data show that polyclonal and monoclonal anti-toxin antibodies protect from
relapse of C. difficile disease in vivo when administered after infection.
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fluid accunmul ati on. M ce adm nistered either antibody
had a weight to length rati oconparable to mce that

walr@enz422 ecei ve any toxin A injection. TherefPCEUSBDB003725

and 33.3H2 protect fromintestinal fluid accumul ation
in vivo. These results indicate that the anti-toxin A

nmonocl onal_anti bodi es pr ot ect from t OXI n A medl at ed
efbanple 8y ifrpduction of duti-Tox Anitibe 4dH ofia]

shows Nlaatelctd&eﬁ& ﬁ@ﬁﬁ\%ﬁgﬁmlll}néﬂgl% é/’?lg?delﬁﬁgé;?;bgm ginlat chains of the
Ea S et A 510 G R Tyt isingi i rgcombinant

RE’IN&@ﬁethNdbh g&\n The Wbﬂwés Anpli hathinegs CBESpIMﬂEedt &5l ®shskddted into

GHRRLH ol IR Reg ey SRTEO Fs P % DTHRI e Bty 9B-wert i

dalul seldchidrfopv & tatatymsEctioe wathyG4idg. Orsi dopieg desigmataf 1D3, was
hﬁéﬁg?i@/%éé%tédl%}l g'%l;@ fe%ﬁﬁiﬁ%% ttﬁén &S?gje'dfa]fldng With otgl%f {rgf’stfectomas for
uB@éuctm af] HSG rb¥dhad agherdevel peless glioeieﬁml r¢bative of other
Ctrhﬁk@@?ﬁsfﬁd NuirdptetedPRRndd ofex ng.nguf)ﬂ Ol“llleeex%lresﬁ&ﬂrog $he23188 antibody

One set .of control hansters receive
St PBIRTA B groBiib 1 (e resshes A Eoasi SRS RiTaliens of methotrexate.
cArduitote dapﬂﬂf/ of groweth én ﬂVEﬁM&deﬂMr&kai@wﬁQéHﬁSélﬂﬁht clomng single cells
Y anc W ant i
ARSI BATY B e B SR SIS by atovee
1gemeragion@f cultwes afisingfromer single (ce][l mecloﬂ& rithlekoyltdeeg were screened
VR GRIBELSh K hd M Q1 tRa p‘?@cﬁ{g&d B! I%f%llxegpﬁkfel of IgG was

ant serum rai sed agarnst toxin
sejecteg fop further wse: f The metheliprsderpmaplified fleioR was expanged fogroduce a -

atsdlpamnmblﬁdiﬁ tmﬂwtefméeﬁeﬁerutc%ﬁﬁ set of hamsters

€1 V60 A0 UL VSUSELT, 200 S0 TSR R0

ppretioasistepy &d Su]hluﬂ& aAd dxpﬁld&h Moclﬂuﬂﬁl fatis Biotéddtor FTHY bidbreactor

h d |
cpPieleYRh 13tg e G LA b FOB S ot o
t hioredeips uwiil ceH afllabeh’rg'elrops; Whidhendiaateea imxitialeltibody concentration
pﬁz[s%@ﬁg lded)inGhe E‘Lﬂﬁﬁ% eﬁ"ﬁe Eé'lﬁaa}ffég)(ﬂvte@ b\/ HGHBLC The filtrate is

(square surV|ve

eRRPAEY 1ot Broteip dy eqdpmn( fgvxtlbvsheab@é toutherofnran,gind ageglyted with a low

Fﬂlt\v‘cts@ NNeRe ﬂié%hbé(ﬁééﬁe aPpli SPyae QfSéphéer% &futhh tdremove residual
cin a sses]%ﬁ ViV chal | enge;

?‘ﬁ%rnn%iﬂﬂé S&l%fiﬁg?% fer @E%ap iothes gouiamipapts (e.g., viral
Sd:oﬂtaynmams ippresant). A]liﬁl:’lodllés 2@% elneudst@n shet Q&bﬁﬁfw ¢dlumn, nano-
Y [ rugy Gt e angl es). .
SRR 5180 SR B LS, o s o
paseptéeally @lguoted indd emlsmfor hdmmstmeonlays These data are

al so depicted in Figure 12 as the percentage of total

surV| vors_in each treat ment group. As shown in the
9+ Prgpe i g t.zmpnafgolyﬁlenMMhTOxmB Antibodies

(sixtyT#e wubmrgdam ¥350 dt#eszq Qe ﬁlj?é‘cﬁéd\&hﬁ&nﬂ@ﬂl?a?g%ﬁ'ﬂwo ug

nal r.abbit se I Vi
e aenge .lw%laateflﬁelgl%c@ﬁahlﬁm%@ g adfant
(Booster-dosss of @5 geyntokoid BrivythtRseindes incomplete adJuvant were given
intramuscularly at two-week intervals. Test bleeds were obtained after 4 immunizations.

ELISA reactivity and neutralization of cytotoxicity against both toxin A and toxin B
were assayed to measure the specificity and cross reactivity of the sera.
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percent of vanconycin-treated hansters survived. Those
with no treatnent all died. These data show t hat

w@eiogataenl and nonocl onal anti-toxin anti bodi B&T/US2005/003725

protect fromrelapse of C. difficile disease in vivo
when adm nistered after infection. Exanple 8.

Production of Anti-Toxin A Antibodies for

Adni niBéthahingais tespdded meeliNo ebxin B @i td adesyaicentes to toxin A as

SReRdl ﬁ%gmgxafse@%gbgmgﬁgg%ﬁhﬁ@eeﬁgf%ﬁosg R RiPlnd was

wahosay fog ﬁieﬁgannmuféh@Subémt mrl aletionpf cytetoxicity to

IRER 20 c‘éﬁ§w§§‘9&tbﬁﬁ1ﬁ9d hg‘dc%crﬂ%& i ExRipld 3 3 efhe AREts of cytotox101ty

transfected 1nto CHO dg44 cells. Tran ecteg@m’@

Ve akizaion gredepietsd 111d?3gléré| 13 whish sheys t thap Soga th animals

Cg@r}](ﬁib@ﬂ%oﬁ@ txit BaheliRaliA®E hrdtibodsy ?ﬂﬂﬂéié em‘d Téliy ltwlvltliht @éitBtable, toxin A
e, cl.ane i na el.ecte

Srvaiaag i M o oS RlpLa e b TRk Pt s o lethal

tineraysdritoieahetmlitnge it thudn Bqh00hg) was aldddriismhed (datghetrshown).

| evel of 1gG production relative to other
transf ect ants dur| ng several r(ojunds.of expan3| on.

. The

'Ahﬁ hgngq;e%%glegf i ncreasing concentrati ons of

net hotrexate, A culture capable_of gr 175 n s
ot hot GEas f Easian a0 Wr‘?:?}@HP‘Ff@e%s ?1@ yewm gng,C. difficile,

fandtthed trededwan Femdomykirbds d@ctﬁlﬁ‘ﬁ ifi et huhﬁtd:rnn&fel V)Efdlapse in

o Plie ™ AsPatEr R Sbb QU5 BBRELAL koD, 8 1BHLHLESm from gou

ViEY3d) sztereeglvlﬂdtvﬁoaf dplyoafier vammongfcithinermenty & guam td ). Menimals were

*) (%rg&‘h%r g[ut% 5209 ;lﬁfégs niaﬁ%ﬁ% rlg); aztklgtﬁc}@%lo]ges were 1 ml

O@sqg@maf@m gont 33 4 gad 3 angfor BDSgiven thasedailyy Ammals

méhéwﬁgevaﬁé&ﬁ% Mm@l(ﬁe Ofio E&iﬂ ?rtr-EQtnﬁn%f\%d%Bhlﬂé sliv@ontrols.
fromtransfecte roma clone isolafe

the oﬁa%eaﬁdaagwgw@béﬁﬁa@dc o FeosehaGe domens edpartial
| profaativreffant, il which EREItQ@T 20 BRndls okganbrctet ipne Bﬂtﬂla)hty (Fig. 15).

l.d 500. | T
B e O BBl b TR T35 G20 i
dneo@smgvdanmmqurd freziment gdlomaweregrotacted lﬁEﬂ@ylS) Thirty percent remained

%lﬁﬁ{igﬁ gt 1@” Pgﬁ%l El%%%t]]% ?9’/26 %ﬂm‘ldﬁ%ﬁ?& Fédl? Wéﬁ glso B rved when

tration

aﬁbg lgpaicserum wap nsﬁdealweﬁ(Fegaﬂé)mFomerrm ir@aalaﬁdwbead@w Reotection
Cﬁhéjfﬁetea%ﬂcb Ae&1 Pl 00% th\éhtbbt da®¥ériid éﬁ@%ﬂ% thlvdnhsgether

a@#@@g apiaﬁs%gp% Plia ]farg{?f? gl}gé gl%SR Ost)?p%%gxgm%these animals
pfeﬁiaﬁieﬁ&xealElMFlg Fl@) oCheaflycmoteatiom ﬁntrlsﬂl(lessg'o],lovvctd @pattern similar to

Rt le Al rsealind RS b 4GS G 6 o Aty pEABRtive in the

© almonsterstisedsd modelkwlfehéoxmlB:is adeo 1RBBaliZRde preparation is

then aseptically aliquoted into vials for
admnlstratlon.Exa Ie9 Pre aratlon and_

Tm;,mp;nqm goat s (#330 and#331) vverel nj ect ed

intra scularl W th 50 UDP di al de .
oxt " Harmise s intateg mrnen tose el 10 aiey i COOH terminal
Boagheit ofases Batoépomdihg xoirding asidsh 777-2866 oftoxin B) expressed in £
' 158 W%’ %.tsﬁelg Xsae%uvan{ eA%JIHIﬁQI‘eCCIVGd 7 doses of toxin B antigen.
Neutralizing antibody responses were observed in the animals that were tested. Groups

of immunized hamsters were challenged with clindamycin and C. dz'ﬁfcile then treated
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intramuscul arly at two-week intervals. Test bl eeds

were obtained after 4 i mmuni zations. ELISA reactivity
wap@ongze? al i zati on of cytotoxicity agai nst boP®T/US20051003725

A and toxin B were assayed to neasure the specificity

and cross reactivity of the sera.Both aninmals

responded well to toxin B and to a | esser extent to

twith Nadbo&gycmemdﬁsmbddyn Eid IBstsanalel pbrelapsain E88ngdle Mad\ntibody

D5 S FaC R R AL R RSPl L Fyats e
o¢0m13atr tora nsigative @ntnvhg@@p &ﬁf@ thad seagistedme trragmery (Figures 17 and
157 )0% rS'uFErﬁrﬂaﬂ: W @RAIEn3ed Moﬁﬁ%ﬁédrﬁy&ﬁ tl%Xt‘iﬁétnPfﬂ éiisﬁﬁé that hamsters

neutra |zat|on are de icted In ure
¢ FrmEe v ith i By Amtigeh Wﬁ‘ressué‘i@mlb ctte g glaﬁallq ’6‘>€‘F°ﬁ°’8 Animals were

NRuhiterbd mr@ml(p%dw 17) o8 iifneddimae 1 8). omguM7 shows that

det ect.ab t I t L bod
BT i i aer S Bt A DB it AELHnlsh P faspipbserved
i prieviapdy (6596 eclbpehaTbeindeinumirhizbd xnimaks l(eaﬁmnlggs)l)&mere more fully

F’Jr)r% ecF rH3n5 g%%ﬁamer S xér E]Pegmual}}'__(?@‘%nl{eﬁpé% Ias com pareg

Aatnprommte&w F0%nelapget in -amigxalsne prexipwdy iraudzed p@thdﬁxm B in other
hamRtiflstsf.n = 20) were challenged with clindanycin and

C. 'difficile, and then tr ed w th vanconycin . as

descr i Bighre 1§ shewsibansowe ogﬁ&émnafm% cd) apirapls repeXingRpg became ill
ToutAedoveedifesn (IRt digihedD& hise ﬁvﬂpérbéﬁﬂdj dabm#F3d anidfials receiving

TPy U SRR AP, Tt ErORPaer s sl e Efagtive sera were
mootipresesidinfanmal s rwiitwely allFingmals th%}lacb dlalrﬂhbm &der didd. glhese data
Vldé%llﬂkp %glfféﬁé@ﬂ“xg%§ FaH’Be @%fygfotg&ide)ﬁnftﬂé Iaag{f‘rtéi-rﬁlsease model

from goat Iven tw ce

Awhemioxin B dedlse ngltxpémg% myeutraligaiion ¢fitoxin B ﬁbadaimqrﬁ@ dgxin A was

t feg Bt ORI bpiRhlfiditdBoR FOROAL diR:ile AnbaR! iR th1§~%1d€l@§ erved
previously, 3 and vanconyci'h treatnent al one

denonstrated a partial protective effect, in which 10

OBk arpile 20. BPbBEric: N Bnspérd Fosh RibirkdroC. |deffiomt Chylldge Using 3D8 in

f s, Ln thi d
Loty ool 8] o LB AL 5 80U Coal e
vanconpeventionestrelepse el @ ffinide disgasotetheddmistrgwad &sier to
Tﬁ]él‘{‘l ngertﬁ rgge%ﬂgﬁ ﬁ% Jﬂ?é%l( ﬁh\f eﬁgﬁ; Gee. 1 e @Wlfh%{lt Vaélcomycm

pro ani nma pro ec Was al 56 Observ
lmmtlg@atEX@enmﬁnmthﬁb@t BTd d@nenstgatedw}ly weal prptection from

P8 &S Bﬁalfeﬁg@hﬁtﬁgbg‘ ﬁaét h&¥eteElaBlE %@ﬂeétQﬁl dﬁ@e%t bl{h&l%ﬁgeS e@lnéeoms was
nearly 10Q% when g g g se%um arl gi v

t BIER we?ectl&%mz@yac ugd obtoxin §neua wa&g% 39@&1 WP@deteﬂmned
1fhethbd the tympiiea atinidétrdtiva e 38 ai’ﬁd|aﬁt1¥t6XIEIB1&dlsbﬁaiohmyprevent

Fig. 16 | i
st AR o AT ChaltepB QEUPB LS PiAeiervGE Rl Hah Qe rBeciving
detee d;hdminsﬂsroefﬁ@& (Batg),30081biwad 128 Guingyarpk guae#33v@ mh sera, or no
t
ntae:'x’llj[ IJ?)Q c}hg Eiﬁg%ﬁﬁﬂ? %h%ﬂrﬁ%gg Ea:% {i’ 1&6? 11_@1 ﬁ%eéfrb ’l'“:he data in Figure
c20 alilews tbau sl agnstvingine-amtodes o |3£&prvaqahsemﬁlpneall died
HAAB U US| 'Jzﬁﬂéﬂé gieflichgy. rB&IdntANS a80%) WebikinkGoMD3D8 and

of the COO+ter
goat sera survived and tﬂe affected animals survived for 10 days after challenge. Figure

21 shows that animals treated with 3D8 and goat sera became ill but recovered. These
data provide further evidence that 3D8 can be fully protective in the hamster disease
model when toxin B is also neutralized. Neutralization of toxin B in addition to toxin A
was required for optimal protection from C. difficile disease in this model.

- 50 -



10

15

20

25

30

35

fragment of toxin B (corresponding to am no acids
1777-2366 of toxin B) expressed in E .coli and using

wOoRk®b/12:82dj uvant. Animal s received 7 doses of P€DKEIW08003725

antigen. Neutralizing antibody responses were observed
in the animals that were tested. G oups of inmunized

hamsters were chall enged wi th clindamycin and C.
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tEk')CPHZ A’ whaldelegej anddvdsbed ijhlbmﬁﬂer phattectddotnxinr® (okbid B) or
gfeﬁéﬂqﬁﬁlhﬁt "giﬂﬁﬁg n%ﬂtngntg W'_e? g% mﬁﬁﬁ@’éng 23*2toxin| B receptor binding

rotection o ers rimar

Chumaie fyeinogridgesiees 177 Fla%éﬁ)awgs q@é@ssghnw tdeli@s atfuswn protein

AéHﬂtzuﬁﬂ 'aﬁ 1t§m§ﬁ6ﬁg ?ﬁ&(\éﬁﬁtddﬁ{b) @r FBhiAPSRiRatibn usmg nickel chelate
fici di se nmeters was easi er

ﬁﬁ £ ehigpat qaﬁﬁwflwg@ﬁ ag‘?Wd?qu%\H)enge
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S B 8RRt SRR PSS Py St by
theéarledepmiSE €, wore imeuivedingibp@itgaeallgioat2tidBBeavhsvith 10 pg of
MR% GidRh RIBE LM Gark NPl @ft,}f)% %ﬂ% gfe o hidd] fle En(\l/%e?%us moyse kappa
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clighdichaa gapmbiasibeen aplra@ﬁygwslxtdssrmtgd andescribsd i Ghen et al. (1993)
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chal | en rs were [l enged atter
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r t or e as . de
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alingsd $0di ®um was collected from each mouse and tested for reactivity to toxin
B by ELISA and neutralization of cytotoxicity on IMR-90 cells.. Mice that tested
positive for toxin B-reactive and neutralizing antiserum were injected with 5-10 pg
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with 48 hours of C. difficile challenge. Mst aninals
(80% receiving both 3D8 and goat sera survived and

wao b@eatfsert ed ani mal s survived for 10 days af t BCT/US2005/003725

chal l enge. Figure 2 1 shows that animals treated with

3D8 and goat sera becanme ill but recovered. These data
provide further evidence that 3D8 can be fully
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| |1 Cl,l e ers ever \Y
o ElonenTvg ssiecftis e debSia 24 0% AL ETRE (g8 partioutar,

otDNrisnfedrs tma%mmme Wen’emlplﬂﬁ%blyfRTl-fﬁ’URéﬁblﬁanN]Aﬁaloﬁed and

di [ [ noclo a i es
g%&ﬁ%n@?’l (%lr‘%a ant 1 bo Waé gx gma@& E%g%pvoedriﬁ@? iy germline
| pediamest €Hs>-phdheiDaegihn dpmmﬂeﬂmméher gouilineseq@Rca®-26y and the J

eﬁ’ée ﬁ(glﬁ tltlee?émﬂ‘l% '_r%g&?/ THAS. "elle 11RHA %ﬁaﬁf(lfg%ﬁﬁj féf%ﬂms were

e rel apse requli re’t

pa%}e@@%t@?ea%rwﬁém A< apditheJgeginn froapd ki + bk isope of the 124-
I M52 Elené @laspserimeeto be/\Igmh mqaﬁaﬁﬁb h&ﬁ%éq&eﬁééé d¥dhe VH and VL

o st s L 8 ERshovar i Eietiss 0726 theoqmplementarity

dééteminingeregionsl (CIDR s vire hldnna&d4m dixyEigafes CThd lrélﬁﬂed Igblenhne

C%,S]Iluleﬁéég Of g‘%'mﬁraﬁg \}IPJt‘eéi ensh'i)tlf% 15%'1?8’%? 3 ea? men t f fom
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t he scifb@ﬁmﬂg)drﬁétl%cﬁﬁe%bbsmﬂrl@l@me Asoddted fromscorresponding
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Hyééa Toxi n %ofgﬁglﬁal Ant%fc%ag?cés C. Eg}ﬂfi—gﬁ ijl(IA enCOdmg the 124
AL N R VegtpigmbreEareated asadiumnap) ang ,

Vadministratiyn k€m@aiisnant production. The toxin vvas

purified and inactivated prior to inmunization.

I nactivation was perforned by treatnent with reactive
UBkemiplall de Wyrndling wohngly af elstit Taxin B Ankikydiat i on of

Calve o .
St uct BRitEs QU Satay o RO BYle Rt Rihett) Bt yoing standara
wieekpigms. X' hesesudﬁs alf ﬂemw@y #1® depictedriviTable G uAdftgrodiesprddiced by
hopy 8580 A3 1Cand 1 16 GRE édiﬁﬁ%&'&ﬂoaa %fbg)ﬁlﬁ?co‘ﬁﬂB frofilter

to renpve unreacte vvashed

Wenth R%Pculwng@tq%ﬁ%wf%%%lé?-(%kﬁ.aad 4515 anibodies for toxin B
r eonbidiaed withBiftobed iguBieh whiheddtecdbismol d¥i1AR BRERS:

ABUDR HCERLST Bt ne, ot b o 8 008

ppoten A-cmbidaensarghips, andrioxiatBigyag hidocadd ot fik oegr tﬁmmp to measure
t t f

f;]ﬂhhfr%'é géggggfhhl?g %00 1“? | 29 9?“5%% ffj&i k8 o] 24'3{ 1¢19M; and

11610 hpdop Ethi)zér%gg?é h9"c Myi Tlys, t;}@r?@tlbo(élés bind d@ﬁ)dngb effinity to toxin B.

aPRYE biddidd EorsRats
"B bhlideGork bosdlgmgalezﬂatﬁ HREhiERaRE RbOTRkicEWIRBIC for use in

MR PRRlLCaf P, P’E sampley hupap gherguni zed

i ntraperitoneally 6- 12 tinmes each with 10 ng of toxoid
in RIBI adjuvant. In the Hcol 2 transgenic mce, the
endogenous nouse kappa |ight chain gene has been
honmozygously di srupted as described in Chen et a
(1993)
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EMBO J.

12:81 1-820 and the endogenous nouse heavy

chai n gene has been honbzygously di srupted as

waelewentaer in Exanple I

of PCT Publicati on WPCT/US2005/003725

01/09187. The Hcol 2 transgenic mce carry a human
kappa |ight chain transgene,
(1996) Nature Bi ot echnol ogy

Flalebl d et al .
4:845-851, an

the Hcol 2 hun

KCo5, as descr

i bed in

1sdscr bd|r
\nd k

U KpoBx™ent |
. |Serum(ngs col |

los. &, BHB, 806;
ect e@1/Ms)m eac

n heavy chain transgene

5, 6RXRZ5;
h nougks)and
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eut r a2Athti on

eut r §24.75ng ar
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of cyD@4oxi cit

m By ECTSA
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)| | s, .
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5l07ce

tiserympqnere i

njecteqlsw th §
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ptoxoid B or flragnent 4 through the tail vein— Mce
ere spgeidi ced and ens \ere i g@hat ed fior fuglsgn
o hybridonas approxinmately 3 days after tail vein
injection was perfornmed. C onal hybridomas were
gener at ed and screened by ELISA. Three hybri doma

. 124-152;

: i KA gf¥t he 124- 152
CI o ne Mﬁlﬁ)cﬁﬁ‘ﬁﬁdxpfdsﬁdl HWIRT}SQQBAﬂ (] p?mdrﬂm%), hydbiridoads wargtested for

SRR T R TP, AR Ty SRSkt i

t1 n V}% " v

r @gncmtra@em Vﬁ@mn@‘d‘)m @n@@dﬁ speafis tajiosicB whidywouldgrevent cells
| | gnt %ﬁgﬁ% Q?BM?@‘[(H%{({H B, n@y{oggﬂhﬁfbﬂﬂéé@ Pﬂjh&gas determined by

Ions were” determ ned
dEpya) dPeGtnm 0,&271 sgorg @@pb(i)r%qugrﬂegqqmned-rh%sed on the results

i @ﬂhé’ f?ﬁuﬂﬁniﬂé@tuﬂnz(ﬁ"l 0@% c@{d@@ﬁcﬁﬁfﬁFd% t@kfﬁtﬁlﬁ dTHeoreRdts of these

| sl e Bt NGRS Zat it s T At b puman ung
ZﬁerBIastTd’eﬁ ImeniMR B8Nt Bigutey2 Hhioers thatial gf Ilegarmbsdlemyeutrahzing

%am to%%}(ﬁclll\}ﬁg 9 ggllf ﬁ#ﬁ_r%ﬁmvg H&tfa%zﬁltgeagtlgﬂ BHof A cytotoxicity

ces

mrgww%@uswaﬁ%léaﬁmwm 152; 2Al 1; and Kele)

were isolated from correspondi ng hybri domas and tested

for their bi nd| ng character| sti cs (| nfra)..
le 6. hmsteks Eroum £ (e difgile

tpo)@,egeqmmegﬁed as a hurmn ant i body for adm ni st ratl on
to hu ndi ng Act |

0" ant | BOTeHSH BORATHS RSB OO es g@f‘ﬁﬂec fddnycin on
dMyeHnémldd difficBe apaesondan@ (31186080 dllu‘emﬂnvaq;qesﬁorrfmhover a

R N A4 RG0! ' TLED fabegics, Groups of 3

clamsiere averochabengndrafier eeceiying aics daily, dcp?@p of 3B 420mg fpgal over 4
a&et}}s cBMlbﬁi‘ed@m (ﬁf'aﬂdsgoat 2481 amﬁrégral $HPiRBshPiRadi&Swith anti-

oxi n B. was measure or.e stru
R e e Wd%@%leséwat?waﬂﬁa Fr)ré Ll SR By 4 days), o
SlJGi@i Iﬁlg AR AV ef ¢$1@Y©fb@ 8o faﬁ@lﬁbﬁﬁ’és@ly3 diaairiornd bMIéyge as deplcted

BE95, a5 2 PR I s o e

3D8 or goat sera alone all died within 72 hours of C. difficile challenge whereas animals

< 5 S S )y o

receiving 3D8 and an anti-toxin B antibody, and preferably in combination with 124~
152, had a 40% survival rate (Figure 24). A 10 day study similar to the foregoing (but
using a more dilute C. difficile inoculum) was performed with increasing amounts of the
anti-toxin B antibody 124-152 (0.56mg, 1.7mg, or 5.0 mg given at days -3, -2, -1, and
0). Animals receiving both 3D8 and goat sera survived and most animals (60%-70%)

-53-



10

15

20

25

30

bi ndi ng. 124-152 had a KD of 1.64 x 10 10M 2Al 1 had
a KD of 0.24 x 10 10M and |d O had a KD of 2.98 x 10

waRwb/1Tes, the anti bodi es bind with high affiPCT/yS1005/003725

toxin B. These binding constants indicate that the

anti bodi es have affinities suitable for use in vivo
application, for exanple, human therapy. Tabl e 6.

EaaiRdefod 50 da'ﬁ!;)@fﬁr dleditengd if gatdn(ﬁDébm canthindTioniwittBl 24-152. Even

P ARSI B RDERp S BARRRES P 1/ R /bl iten with

asa&) was )‘mghlly effeative (T Isgrvmwl,eseﬁ fegsaldd Resulthghow that 124-152 and
IR gf&gg o)A le\éggﬁfétﬁﬂ/e GRRAGHRM L%EH ﬁpc?or%mé’tldfpﬂﬁé‘rle QAdre than

specl toxin B wh revent. c
faﬂémVﬁad{ldﬁ%n gy@fglﬁfq@eraﬁ%ﬁwaw lfsaclelsvadr{F%S @26}3 S% g data

%fr(ﬁ\ﬁgé ﬁﬁﬂ:zo EEVM@&eQEdt @lﬁdﬁﬂﬁeﬂxﬁl\’B whebely is hishecsffativefespecially in

cel | core 0-4 eter ed, based on -
enmbvisgion vty pre i B prdpIREr Nl 6iin ¥in addition
qy tionN whd JeterBrfldd o prdvdde fox profbetionesarh (G difficilhdisense in this
asgs(c?%s are depicted in Figure 27. Neutralization of

ity against a human lung fibroblast cell |ine,
| MR-90. Figure 27 shows that all of the antibodies had

:@Mgﬁg b E%t@%%éfﬂ? 49[&1’)9{ PSxik mﬁ%ogﬂ |'s. The

I Vi | n A ot oxi.city.
on | MATBOEDeps of i B baungkhy sach aqnosiond %Qémﬂa% diteﬂ%ned by
F\’ffé%i&ﬁ bildinLf R &R EFEINe]1bhdsnbery c&qstlﬁilbtfeﬂ Ivﬁh&lﬁexpress fragments

B Pr ot.ect |
RSP Gerstine S oy IRt 5 el R Rl pfens of e
(tskllanl aenecivere ®CRIanyplifidd fod BZNAQJré}fareﬂ fremspapppointedaydifficile
]'1810 Oiggé)ne%s %Ile%ﬂ)nemo R iqg’rre%@&in Qé’c%r a‘ﬁd %§ feg’éti,d%fl E. coli.

resence oOr- absence toxin
H—Immn trodpesnal @bbxplsv 162 vEashiand tasprebeaxin Brfeagn@ﬁgwestem blots in
" tﬁ rn%gwethé“o r%g&) ofil T¥xifl te‘iﬁ fragBedtd QT k6RY from E. coli
ne

over d 3D8 (1d.) and goat
SOPRInIEES PPHICTGHENHREITOR SRR RERT B Y RHOE SLTT DOf dier
]eaéc‘[rl)gﬁgreﬁls B0 Batagiears werd ayagferrédio ditro@lmpst ahdiprobed with

over or t,0t a
etasr L350 Bl Pl e s IOl D rarman
|t0 detegUMRAR Y52 HihdingaHaMab I2gwasalefetmitvgie biridkto ﬂ@mﬂ@@H
cei Vi tS€e
Gacs PRy B Pl BB A6k 2997 Bl BRB(REFR example, e
c3?él I enge wher eas animal s receiving 3D8 and an
anti-toxin B antibody, and preferably in conbination
wWith 124- 152, had a 40%sur vaI rate (Figure 24). A
| Oday study similar to € ‘i’fé"ﬁ Bhe4Bnetds (but using a
nor e dilnubefof ehbddi@ente of thedunantipn hae trxen idesaribdd viNevertheless, it

| \gﬁf S ({ggstgﬁtégtt \%n?ﬁ%}nlgg Cn’gl!tpst{gi)l(}lf Qe magg%ﬁtggﬁydep%mng from the

- $irit dhd saopk &)the Arventiins Ac@osinvglmg)thmtemb@@ﬂnqrﬁﬁargdﬂthm the scope
nost ani mal s (60% 709 survi ved for

1?e){t§ %Olﬂ\(ﬂ{gglaﬁﬁsgl | enge if given 3D8 in conbination

W th 124 152. Even the | owest dosage of the anti-toxin

B anti body 124-152 (0.56ng in conbination with 3D8)

was highly effective (70% survival; see Figure 25).

Resul ts show that 124-152 and
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308, alone, are less effective then when used in

conbi nati on where a nore than additive, indeed,
w@veng4st i ¢ therapeutic result is achi eved (FP@BUS2005/003725

24-26). These data provide further evidence that the

anti-toxin B antibody is highly effective, especially

in conbination with the anti-toxin A anti body 3D8.

rl ' .toxin Bin addition to toxin A was
Vﬁ%@rﬁ%@%ﬂ@% 'vide for protection fromC. difficile
di sease in this nodel. Exanple 17. Epitope Mapping of
Ant i 1.Toxi AnBsodated bueiae snonkeloagi antipedyodr andigem bBdibm pudtion thereof
tHaY spReRaPHRal A R8BI NBS %t@mz@ | B tern
blsbpt%ti nSWReconbi n%nt é col i c(f'lone lvverggco}zigﬁct ed
whi ch express fragnments of toxin B representing

di f f2r ent THoOsmIbdAy Ok ah@den billind PErtidR RERES i HePrimed RRiRkein the

f, the toxin,B gene re PCR-a ified fro )
arlibeia P iee e prEh ekl seectivalb Lo Al tpin A
(tbxiaggent s were cloned into an expression vector and

expressed in E. coli. Human nonocl onal anti body 152

was used to probe toxin B fragnent in western blots in

or de?- t o Wapantihedyionantiggndpnding portivo thered ofictaimi Iy wherein the
aﬂt%gyf@ﬁﬁtﬁifgéﬁ'bﬁadi%éﬁ%ﬂ tﬁe&éapsgeciﬁ@ah BB e toxin B

artion of the toxin B genes and separated usrng
“%BS— AGE. After el ectrophoresis, the toxin B fragnents

were transferred to nitrocellul ose and probed wth

nonog¢l on ant.i.bady 152 fql.|l owed | kal i ne. . :

phosPhat Zt]%e %‘BH’J"§§§{ 8%%383%‘“ i porﬁé r?(HJ 03 13402, piRgrein the
antbadp bnaitipgn bitulidbpdrEign Wesecd @beiratizae tbximAbhk vitré.o t he -

-COCH fragnment portion of toxin B between am no acids

1777 _and 2366 iSi;:,i’ee, for exanple, Fig. 32). Qher _

Enbo®i menthe mtibgds eF al@itge@rm%ngrmmgn dieredf@fictpinar®, mhirein the
iY@y BEARI U8 BaIdiREsbrtibe UREJTAbESRizeb foxih Wlin 980,

under st ood t hat various nodifications my be nmade

wi t hout departing fromthe spirit and scope of the

i nvefit i oNThd@Bidody Be hivtigebiretin 6h BRAEST oAcRi 1 RihBrein the

£phie .
w8340 e B 0 T s e v
bi ndi ng portion thereof that specifically binds to an
exotpxin Pho Lokl tbgé@geg;bﬁgqi%ﬁcgggﬁh&a{ff

iCile) 2. .
The anti body or a on ﬁ£§g6]§60?/%erelnthe

argibgdyypr antigg baiding pastiam thepdyhag one ar ngesoithe dolinyving
cHa®dctdrRAcd: her eof specifically binds to C. difficile

toxin A (toxin A). .3. . The antihbody or antigen binding

por tl?rS'P?Cgsl”ng’é of m@b@ %i“&'feﬁf?e"mﬁé}aé‘?drf’qlﬁé mafuedy or

ant i getectsi fruhh DYinhibitsi Atibiokieaewkiasdieslitis ¢@h kybjeitnds t o

c df)tBIelc%lfjro% &P ﬁfhﬂng é’.tcgﬁcﬁe-aediated pseudomembranous colitis (PMC)

in a subject;

S

protects from or inhibits C. difficile-mediated diarrhea in a subject; and
inhibits relapse of C. difficile-mediated disease.

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

antibody or antigen binding portion thereof specifically binds to an epitope within the N-
terminal half of toxin A.
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4. The anti body or antigen binding portion thereof of

claim2, wherein the antibody or antigen binding
w@erobilor21 her eof neutralizes toxin A in vitro.P&I/UINE5/003725

anti body or antigen binding portion thereof of claim

2, wherein the antibody or antigen bi ndi ng portion

ther of neutral.izes toxin A 0. 6. T nt i o .
e ool iReRg B e piediie Boaion ural hebii g airein te
alltllbedﬁnt aigigey bindisgporgem theireud Iblltgispo b iepitoptelbetveerdh amino acids 1-
12580eRiLig AC. difficile-nediated disease in vivo. 7. The
ant | body or anti gen binding portion thereof of claim
6, wherein the antibody or antigen binding portion

thergpf, RS arftfod9 or B n%n&lﬁggf)l@ﬂo{l %r&ﬁf of clalrn 3, wherein the
aracterjstics; protec

)
anaﬁgPﬁY 6F PLESBATKEREPEHOR fhegeqf sPecilically geﬁds tg @ateﬁa@ge felestad from
the grouphiohbittin@oi thbiPfetBinaBBAL boRth B @hd tHeSokifl Bireceptor domain.
subj ect; protects fromor inhibits C
di ffici I e- medi at ed pseudonenbranous colitis (PMC) in a
subj Ect ; Photmiiody or emtigen bimtingposiofLthereof of claim 10, wherein the

an‘fll'ngy gfe é@g@@%ﬁ%ﬁﬁ%&h% fﬂ%‘f’é}f 'bEhdg tS %g@&gﬂe b%ggelehrhl?ﬁlgb Leids
17§ﬁt33l§6d>ft@t0§m36@¢m9rﬁ@llinﬁlgl portion thereof of claim

2, wherein the antlbody or antigen binding portion

t heregof specifically binds.to an epitope within the

Nt or F-nal TReqtbgy of gatige binding o thsseRf of clagne2, @fétﬁrem the
anibodly ﬁlgarmgleh Ibﬁfdlﬁg'lpdrﬁoﬁ tirteoflspéoifillyWigisad An epRope within the C-
lm'illalbr%dé/ tor m@m glerr}l blﬂqionlg[gorti on thereof binds to
an epl WMeER™H Wo°%i‘ts 1- 1256 of toxin A 10,
The ant| body or antigen binding portion thereof of

cl aipg 3 % | Ca%ﬁi&&f%gg BB &&?&f%'f@ %&rg‘élz wherein the

porti on t
m%lbp@c%@trgﬁ@ mcmg I@Qfé%ﬂ@tﬁﬁ)sf pinds ey al@)ﬁpltCIP@ b@W@nrﬁitmm acids
19%alF710fork@%hm. B and the toxin B receptor domain. 11.

The anti body or antigen binding portion thereof of

claim 10, wherein the anti body or antigen binding

por tidon tTies anfbolly belantigen @ithlﬁg' P(ﬁﬂ@n ks chifh L'ZQWherem the

177.7-2366,.0f t to

a@%ogg o anglggn% 6(]1 org%%ﬁlg ngaélsS pFﬁ"élnﬁ]é%Fmb‘?O acids 659-
I%P-aufmmnAAher ein the anti body or antl gen bi ndi ng

portion thereof specifically binds to an epitope

within the Ctermi nal receptor binding domain of toxin

A 18. ThEbewtibedngr itissn bingéne perHen a@r@émf cloim Shwhetsin the
anﬂBo? 8 aAtibén bﬂd&l@ﬁ g%di“u@n{ﬂ thefddl b}béb‘ijﬁt ca‘llﬁlbb%!tlis'tg 8R epitd} Wighin amino

r e I_n epi t ope” bet ween am no

acgfg é&{;é@g éﬁ)‘é ‘glfs g@ﬁfgo’ﬂnﬁ4 The anti body or

antigen binding portion thereof of claim2, wherein

t he 16

"h

te

The antibody or antigen binding portion thereof of claim 14, wherein the
antibody or antigen binding portion thereof specifically binds to an epitope within amino
acids 900-1852, 900-1200, or 920-1033 of toxin A.

17.  The antibody or antigen binding portion thereof of claim 2, wherein the
antibody or antigen binding portion thereof specifically binds to toxin A with a Kp of less
than 20 x 10° M.
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anti body or antigen binding portion thereof binds to
an epitope within amno acids 659- 1852 of toxin A

wda 2o6/Th@2ant i body or antigen binding portion tPer/esf0s603725
claim8, wherein the antibody or antigen binding

portign tikes &ﬁfboﬁp ®€ bt gei I Hiydifd g&?eloh the2Bo RIFIIAME3, wherein the

s _1-.60 % .4 4Q
anfibodl 8 Sig88 R PR Ml St p Ao B W o of less
ﬂmﬁ20kdmﬁmﬂ4 wherein the antibody or antigen binding
portion thereof specifically binds to an epitope
within am no acids 900-1852, 900-1200, or 920-1033 of
toxi ¥-A. Tire antibedser pfigep bindingipogien thsrerfi afglasor2, wderein the
aritfbBlP6f arfge *bﬁidi'ﬂ% orYi’Gﬁ ufelrébftctaﬁl ﬁ@és‘ @%bwh LBEA region

bi ndi, ng portion, thereof eci f ty inds tQ_ toxin
oI RO PEidkseaEiee sblegst 76 /«sldﬁm Aqg! torh arzgbls hesery chpin
regivhi @€ifo béiddedqi@npeof $BQ IDNCOLQKEQS TEND:2) o7 SBHED &I 3.

the anti body or antigen binding portion 't her eof

specifically binds to toxin Bwith a KD of |ess than

20 x2A0 6Th4 artibodylee astngenbantingportiot itlyeeofifotiimg, wherein the

altblil 8&:@@%% %ﬁfdn%?@hmq ofvata ﬁggg at%aafetﬁgﬁ%i RFegion

antigen er eo I Ses a

CORIEIS LI @gﬁdﬁq@m e} lopHt QS%(wdam‘mb top Veriabdelighi chain region

arfnola@ ol
B T oonea sy T B DT

NO 2, or SEQID NO 3. 20. The anti body or antigen
bi nd2hg ld'D]lid amibotiher eatigenfbimliag porfion eeseiof clai@ 3, wherein the

t . bod ntl en bi ndi ng -porti.on ther ses
BRG0P BE e Bl SRRl RRRHED L SR pei R RS e
congyiseTEan aninb @aist seqadvce deleast Oato identical tir 4 wdviabld hagy chain

gNO 4, SE
B S R e R e e e S e e
bi ndi ng portion thereof of claim3, wherein the
ant i gndy Phe AHbod9Br Rtk Hhdes pérfiBn HRSETAT cHAAR!, WhBRin the

|able h chaln re n co m no aci.d
a@&a@% HEaiZen PRNLAS RHoR HEPRSH CamDrErcs AP D! Husty jeion
s[’ngr ﬁl\%mslgo avidneqasicd askea O5UeidefticaEtd 4 ﬁhrib ?&Bldélﬂght @hain region
gen bi ndi ng
ﬂﬁ&? 8 e of SR NP SR PR ORE 2t | body or
anti gen bi ndi ng portlon thereof conprises a vari abl e

i 0t Chapsk £8P of TR 2orAh B of AEAUSNGFerein the

antipgehy pr antises biding B@‘qalé @Oéﬁurﬁmcpmpmsasvamablsérght ghain region
coprfdthg ah%amihb AciNehRRY afleast 06 Y/OidBntRial ) NGarR®Id li@R chain amino

s AR DD NEA SROTRINQS: ot SHRIPRSCE var i abl

Ilght chain region conprising an am no acid sequence

o Lot BRAISPRLER R Sl gD SR o

anﬂ@oéy or antigen binding portion thereof specifically binds to an epitope that overlaps

with an epitope bound by an antibody produced by clone 3D8, 1B11, or 3H2.
25.  The antibody or antigen binding portion thereof of claim 3, wherein the

antibody or antigen binding portion thereof specifically binds to an epitope that overlaps
with an epitope bound by an antibody produced by clone 124-152, 2A11, or 1G10. |
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24. The anti body or antigen binding portion thereof of

claim2, wherein the antibody or antigen binding
w@orobitzm2 her eof specifically binds to an epi t PEEUSI98$/003725

overlaps with an epitope bound by an anti body produced

by cigne "ﬁQ%mtleﬂ &1{ aIMgel? E‘ﬁqdn?%porﬂi&@ tlRpdofDOBMie 4, wherein the
n ortjion.thereo
e O A M BT Lt

antipedy prodatddybyhilowks3DE) 181 1epi 31@pe t hat overlaps with an
epi tope bound by an anti body produced by cl one
124-152, 2All, or 1A QO 26. The antibody or anti
bi ndiThg pBiret dnsiboder aizen binting portian thekeof of plairh @, wherem a

vaﬁQBl'e @19%%3' Hai Rl FHEST thd é}gibréﬁy R bt %%ﬁ btnlftﬁﬁ§ ﬁ&‘tl%ﬁ @E@&cﬁ%ompnses

totoxin Awth an an pr oduce )
on@|oes HoTS gsmpllemen@n%sietgmmnzwegw%(%mﬁ)ﬁbwr%at 13%?@ ﬁééﬂdentwal

tobh@@fﬁﬂr@@ﬁsEQthmgg gqafs, of claim 2, wherein a variable
heavy chain region of the antibody or antigen binding

portion thereof conprises one or nore conplenentarity
det €287 ni Tig: argihbdyrer 41EHIBs pirtdiag patien dterdofas tlaB| P wherein a

t
vahgflré H&g;’?l:ha?r? %Eb% cge}::] th%Rx{tg)oﬁg gn% %eg}m g 331?1011 ?P?er\ec;lirb%mpnses
ONR OT WP éJDRSathetaarﬁ alleest ISOWGM to enegirgroroof BHQ ID NOs:16-24.
anti body or antigen binding portion thereof conprlses

one or nore CDRs that are at | east, 80% i g cal ﬁ

one % nokke Bxibatry gytigen bindingportion th e’ifh’g RiaiB 3¢y hegein 2
Vaﬁﬁbliegflﬂvybdrz]ﬁaﬁh f&ldﬁﬁtfﬂth@&t_fﬂ@ﬁ&%?ﬁmﬁéen@u&mﬁg ﬁortl‘oh lieebdT cdmprises

variabl e heav in.region of. t
onk R G P LB A BP0 DOl CbE (RO gy 8 1o 8b entical
to onapt ewendBSEQ DO R 64,rapdréégi ons (CDRs) that are at

| east 80% identical to one or nore of SEQ ID NOs: 62,
64, and 66. 30. The anti body or antlafn bi ndi ng

por t3%n tHeg angibody oxandigen Bindipgpartion theyeptio Elatm Bi wherein a
varidBlet g‘h? tha@ﬁ‘ re%floﬂ M@Qﬁtiﬂb%hbr Qhti géﬂtﬂlﬂ(ﬁﬁﬁ E bitidh Mereof ¢ comprlses

portiaon S Qnhe.or nore re
ones 80T @%R%‘gﬁtt a8 logss 85%@5@9%%01&0@556 Pbgﬁ@sl% E@s 68,70,
and@2.and 72. 31. The anti body or antigen binding
portion thereof of claim2l, wherein a variable |ight
chain region of .the antibody or antigen binding
port3lon tHer avibodpapaitipes bonkngportion theoRef thah 24y whatin a

a%%ﬁ‘% Jlg%gcz‘ﬁaﬁfﬂﬁ dn ?ﬂ tgé gntﬁ%rﬁyg)% & dn tﬁlfldl Eﬁnlulan Iﬂt%‘eof comprises
oneteemease CBIR<thay aﬂffs ztlleasme?/teudﬁntsp Excmmréncrrn QﬁsﬁQcIﬂPaNQs 16-24.
regi on conprises three CDRs that are at | east 80%

identjcal _to a. a [ e heay ai.n. reqi on, of

one ¥r noFRe b %@on itgeR bt rfﬁngw@’ﬂ §¥ereﬂ? ot ghhim gddyyhegein 2
va@ablegﬁavybcﬁuﬂﬂ;] f@l@ﬁdﬁt}ﬁﬁei ﬂ@éeeGDR@fthat lafd anlchdt SO @dﬁ@lﬁlﬁalao a

t chain re e I ) at

CHRO G afiable Mot Rl o g ST BRI o450

NCS: 19- 21, or SEQ I D NOs: 22 24. 34. The antibody or

antl 9? L bi‘l[ﬂéjélﬁﬁ)oH? bf hﬁ&eﬁ %ﬁ{cﬁﬁ’é p&l{ioﬁ lﬂf&é@f %% claWH Qﬁ,e\'zvﬂm%in a
Variableilight chain region comprises three CDRs that are at least 80% identical to SEQ

ID NOs;l{6—18, SEQ ID NOs:19-21, or SEQ ID NOs:22-24.

34..  The antibody or antigen binding portion thereof of claim 23, wherein a
variable heavy chain region comprises three CDRs that are at least 80% identical to SEQ
ID NOs:7-9, SEQ ID NOs:10-12, or SEQ ID NOs:13-15.
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vari abl e heavy chain region conprises three CDRs that
are at |east 80% identical to SEQID NGs:7-9, SEQ ID
womsAH2?, or SEQ I D NOs: 13- 15. 35. The anti boPgT/082005/003725

antigen binding portion thereof of claim26, wherein a
variable light chain region conprises three CDRs that
are at |east 80% identical to SEQ ID NGs:16-18, SEQ ID
NGs: 19-21, or SEQ I D NGs: 22-24. 36. The anti body or
anti @én bilhel antipquiyror iaptigantténding paftion|théravidf oidirr 26, Wherein a

| | § .
V ar : aﬁfﬁ Q%lﬁfl rEé’ioﬁ @&1?1{)1%6@ e tﬁﬂisotﬂat]aré ﬁé&l%t r%@ réoﬁg%tﬂcgl to SEQ

aln reglon cO
P GO }-2L.orREHQ D 22)4N025), wher ei n

conpl emantarl ty determning region 2 (CDR2) of a

vari Ie [ ght .chain re onpri ses the amno acid .

sequ kh%ag@t)@ X%ﬁﬁl?@%@fﬁ?ﬁ Restio thergefpfghamed, vherein

@ﬁpsﬂpineﬂEﬁt}&idt&mlldmg eégivmil IODREY b O vari AbTORSN dﬁﬁmafeglon comprises

bI e ht r 0 .aci
b ibadd oS AU R QPSS SRR BN EL et
cc}mplamyntammtamMng 3qgioM A€CRRL) bbal yamablah ghtg:hmnhegldn KeEmprises
fe &l @i B0 riable

ﬂﬁ%h&&‘ﬁg?%@g% Rns ?oﬁ ﬁ“s?ngﬁﬁlﬁ m no-’acl &Vseqﬁence
cornleiewma(l%tstfmlm@g zglon AtdDRARpEd HarGiplight chainaegiahcemprises
thaeaio 1A bigdeﬁgé thmmstSPAsf(SE N(ﬁ@’r GwBEIHERGSany amino

L-WX-X-G X- X- X-Y-X-X-S X-X-G (SE 9), wherein

C%il s any amino acid. 38. The anti body or anti gen

bi ndi ng portion thereof of claim29, wherein CDR of a

tequitice RG] TR BeBR Toord AR 2 iy ORI
ofGDRiable heavychaibiregion egmpriseaihe ansigd ecidsequenis XsGtMeH (SEQ ID

N@ﬁiﬂ)oalﬂcdvﬂeréﬁ%f’@? ?g ‘rg‘lv%%faﬁ(ﬁég? c];all%l Eé?oh Qoxlﬂg'xg@the Mo acid

wherein
SeTBRRSEISU SR SR Yk - S SE Q1D MO Whske/ s any
athipb@cldD NO 27). 39. The anti body or antigen binding
portion thereof of claim2, wherein the antibody or
antigen bi nding portion thereof inhibits binding of
t oxi 38.A t@hesmlitmldy@n atttdenbindifg pdi’tlen ﬂiﬁrtdﬂﬂ}élaﬁm 29, wherein

CPRY veRafe o B 1 2o SRl Res Bl i RifardlBReR s
SfSuKI-L-IAeG@Q]IQN@ @6)1 yvhet‘cln CDIRE cfiat vapigblle light elretiin grghon comprises
th@'aﬁﬁlﬁcp&:l@ Q&duleAek AISG_ e}t —@f/T ?é]?(? 'ﬂ):ﬁot hgraﬁh Q’vﬂep(ﬁn CDR3 of a

antib ){ or. antig tron r eof
vagiagls lfﬁjl ghaip 5%1%1 sbmnm?ﬁ Fh%mlaﬁ agig|spqueppe Qfﬁéiaﬁsrlﬁé@y/s
(SBEQ EnNQem). bi ndi ng portion thereof of claim3, wherein
the antibody or antigen binding portion thereof is a
full-length anti body. 43. An isolated human nonocl onal
ant i 3bdy The antitiodg or bitignbinding porcion theesf@ff claim 2, wherein the

antibody or antigen binding portion thereof inhibits binding of toxin A to mammalian

cells.

40.  The antiBody or antigen binding portion thereof of claim 2, wherein the
antibody or antigen binding portion thereof is a full-length antibody.

41. The antibody or antigen binding portion thereof of claim 3, wherein the
antibody or antigen binding portion thereof inhibits binding of toxin B to mammalian
cells.
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that specifically binds to an exotoxin of C ostridium

difficile (C. difficile), wherein the antibody or
wa@ebgzr2bhi ndi ng portion thereof: (a) conpri seBCHUR®AV§03725

chain variable region that is the product of or

derived froma human VH 3-33 gene; and (b) conprises a

I i ght, chai i apl i.Qn t.hat is duct of .or .

der 175t P inRP o ol Rt ndin g bodPa et R i 3 ypfein the
angibady of ntgenbinding porton theredd ima dull/iength aBtibady. An

i sol at ed pol ypepti de conprising the antigen binding

portion of an _antjbody produced by hybridoma clone

308,43-Bl 4n igplate] pumatmonaclpsy|antiberrreaHesrbiBdingmertion thereof
that¥pebigidy 1 Pbhindéito BesxokixitlbNOIR\Y Il Wiffibgs @OTAifPAL), wherein the
nz%%eglflc ll%bbrlﬂiirlnds%f an exot oxi n of C ostridium
anYoPEY &f fEIEER IR R lf”éih,er erein the antibody or

anti gen b{aydiongprises 4 hmytcheima@ﬁabl(eaégigmﬂ‘m is?ﬁﬁp@dh@t&)ﬂbr

chai [ ' t is the product of or

deri@egﬁg?@%ghﬁﬁ%&amgg-gﬂe’ga&ﬂe; and (b) conprises a

| i ght chalibn cpmirised @liglighein vaniableirsgivh éhap rsatieprodutt affor derived

deri y6d of Ay ?%‘Se}é%7fr&ﬁrﬂﬁe %r%Q% cOidR8lo®8&Ar 19, Vic 16 and

polyﬁeptlde conprising the antigen bindi ng portion of

an akkildddy produced by hybridonma clone 124-152, 2Al

1, or 1A QO 47. The anti body or antigen binding

portjpn thereof of claiml1, wherein the antibody or

BntidEn biRdCRIeDR TP S amBEFng S eet bl Ngr R Pt an
andibody prodd&ed BihieybardbmaaiiynedD&riBildeor I Ndi ng porti on

thereof of claiml1l, wherein the antibody or antigen

bi ndi ng portion thereof conprises an Fc domain. 49.

The 4nt i bddysodatehbrnayemonpeianal gniveadyi ayantigesr kindingfportion thereof
théf pbeiidallyBiBASIoHnt ' R Ak} il i
ey SOl A Y B , prono

pily, Bntigen SMdingReriemticrepor t i on thereof of claim

1, wher ei @) tdagpeibés Diechyy @haid Vatiglso rdlis0ihadis RS prodlict of or

ther(gof |§Wa Fab fr gh 51. A_pharmaceuti cal

comBEIVEe nb%ﬁ’ﬂ?%?ﬁg?' & ody or antigen binding

portion t(bgreeafprises xlightrehiini variablehegiomtatisithapioduct of or derived
accg@&ﬁgl r\%i(?\?‘7 2f The anti body or antigen

[ EEE0F

bi ndi ng portion of claim1, further conprising
a label. 53. An isolated nucleic acid conprising a

sequggce Rﬂ%ﬂt%&ﬂﬁ%‘ﬁﬁ@%@ﬁlbﬂﬁn thd Rikn Qﬁ%dg%%l'\lég@#an
[ EQO I D 11, S NG 2, " SEQ' I D NO'3, SEQTI'D -4,

ant@%eg%r gomeggymnﬁ@nmd%{e 13¢d P2 NG mx 1G3R0 IQD NC: 56,
SEQ I D NO 58, or SEQ I D NG 60.

47.  The antibody or antigen binding portion thereof of claim 1, wherein the

antibody or antigen binding portion thereof comprises an effector domain.

48.  The antibody or antigen binding portion thereof of claim 1, wherein the
antibody or antigen binding portion thereof comprises an Fc domain.

49. The antibody or antigen binding portion thereof of claim 1, wherein 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 antigen 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

eukaryoti ell. 58. .The hast cell .of ¢l ai m 55, . .

whertin t Actipuicebiral PEaS Hanampriste B Entlsety or qpfigen binding
patopthesiaf@f ahuirh dah atphdrrhaceaticaliyraocdpdatde cariet. body or

antigen binding portion thereof of claim1, and

instructions for use in treating C. difficilenedi ated

di sease. be artihedy 96 antégenthinding peption tagreq S oficlasmdi, Settse
cdofprisisdPi-86L . the method conprising: administering to

t he subject an isol ated human nonocl onal anti body or

antigen binding portion thereof of claiml1 in an

amousg. ef Aadsdiaed hacleid Atid doniprisinE Rqueice encdtiihd 4 blyBeptide at

di . B thod ' i,n
e SP T ferteahin R0 152 Ot B he IR Gor stdparp . seQ
1IN NO:ArfEQ tdyN©16, 85O PeNOi4n SEQQIIpNICE: S @ rs BOhHED &d:58,50r SEQ ID
N@(}gj.ni stered intravenously, intramuscularly, or
subcut aneously to the subject.63. The nmethod of claim
60, wherein the antibody or antigen binding portion
therepf i anadpicsdist P66k dofpkRMY RehiQBic Weldbralcand
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 method of claim 64, wherein
t he ¥econBhebesheell of dainnpd.iviesein the Igwpt cathis arpskayatiogell.
claim 67, wherein the second agent is vanconycin or
metroni dazole. 6 €. had of claim 65, wherein the
t wo en?ih%ﬁ%gt ﬁgqr?g&%lf‘g?%dﬁ?eﬁelﬁ gfﬁﬁ%&?‘g&ﬁ afpapmghan cell.
antibiotic. 69. The nethod of claim64, wherein the
seco agent. is a. C di.fficile vaccine 70. .The nethod
o ot ARt ofuisie 2 iy hEéE Sl Etopdinabody SFdnlEen
binding podiondhersoto falandl, and rssructinsdof isedn teatiegCadigitile-

pSisiddQ ranous colitis (PMC), diarrhea, or relapse
mo‘? C. %??%r cil e-nedi ated di sease. 71. A conposition

conprising (a) an isolated human nonoclonal antibody
t hate®pechfrh@Bdd ¥f tdafidg O Fiffeilddibdds6 il £subject, the method

comprising: .
administering to the subject an isolated human monoclonal antibody or antigen

binding portion thereof of claim 1 in an amount effective to inhibit a symptom of C.
difficile disease.

61.  The method of claim 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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toxin A, and (b) an isolated anti body that

specifically binds to C. difficile toxin B. 72. The
w@ewposidei on of claim 71, wherein the isol at edPERUSOEI§03725

that specifically binds to C difficile toxin Ais a

hungn, noRge |n%ﬁl%d @‘Fﬂlmﬁpﬁb’ vﬁ%réiﬁ R0arkibedy bhgntieR Bihding portion

consi S‘;‘FH and 3H2 73., The conposition
theggoids rrwlere%’e‘foa‘lmn%tﬁgl Vibpgecld28eithody t hat

speC|f|caIIy binds to C. difficile toxin B is a human

| on antbd sel ected f.romith . .COoNsi s
o Pa- 130 BBVt B8 Fergh U8 (e GuEABHP R il
mmioalmal?mtlbmﬂneommigen bindsng partidn therdobody t hat
specifically binds to C. difficile toxin Ais the
human nonocl onal anti body 3D8 and the i sol at ed
ant i69ody Thearethorbef <f1a1@a64¥,wlmrﬁa§hq gtibody Py antigen binding portion
thc@eéﬁ EQEAHBIRISRNO ¢ ]?@ﬁk okt APRRYhd gtoddBumd®mofoclonal

bl
anipg yofes;r: %gglg@ﬁ'élfngtpegﬂcm file%rg snfﬁ{}%ﬁﬂ%%@éﬁ tq G difffgileterin B.

conprising, a toxin A binding antibody, or fragnent

h f, d - oxi n..B bi ndi ' . f
theror . RGPERHERt Qe B0 i RO ol s LR Rt
are present in syner gi stically effective anounts. 76.

The (gonp 'etrhélﬂ?@{)% ﬁ%l 7, d@her%%@%ﬁﬂgﬁd‘&ée%@&\’va%omycm or

fragnent ereo to C ficile toxin Ais
mefrapipgalenonocl onal anti body sel ected from the group
consi sting of 3D8, |BI 1, and 3H2. 77. The conposition

Chat0% ndUeEetEod o TR o S A i

coffivixgtioa weth andnitibiudie. sel ect ed fromthe group consisting
of 124-152, 2AI 1, and 1@ O 78. A nethod of treating
a Cdifficile-associated di sease or disorder in a )
manmid.  c dhprmethod of cldim Aft.swherginghe secondagrbited C. difficile vaccine.
synergistically effective amounts of a toxin A binding
anti body, or fra{grrent thereof, and a toxin B bjndjng

ant i Body , Thermethad abelain Aby whreind dificHapauspeiniihotics
as@StEURErhef OC. difR-ileBhéste@bsculiamembfanoWhes1RIsPM®), diarrhea, or

ntib or, fr t hereof, that binds to C
reﬁpmfg&%ﬁ% %g?t"r‘gélﬁ 4Eman monocl onal ant i body

sel ected fromthe group consisting of 3D8, 1Bl 1, and

3H2.,.80. The net.hod o .al m 78, wherein the antibody,

or f7rlagms to?ﬁgmg 1?001%1%19%1 %I nds to C. difficile toxin

B i S(ahathismiatedrimnoal merdclenal ity et spacifically bindstie C. difficile
RO gonsi sting of 124-152, 2Al 1, and 1A QO

(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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