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

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

diffleile is the nost common cause of infectious diarrhea in hospital

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Annu, Rev. Med., 49:375-90, 1998).
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25reports that human pol ycl onal anti bodi es containing toxin
neutralizing anti bodies can prevent C difficile rel apse (Sal cedo et
al, Git., 41(3):366-70, 1997). Antibody response agai nst toxin A has
been correlated with di sease outcone, indicating the efficacy of
hunor al respweases/iim2control ling infection. |ndividual seortstoos/edinst
toxin A ELI SA responses had | ess severe di sease conpared to
individuals with low toxin A 30anti body |evels (Kyne et alL, Lancet,
357(9251):189-93, 2001). The individual role of toxin A and _
toxin B in di sease patfieifptieasescan hg¢agonsedbyagsapythatdleteckthgprasence or activity
anti bodi es in pfiotiedt draskih BdAsico] seinpitd, elpl, ensing damenckays: aDi610ME byl
and may depend Qn,.t0g tQﬁé{ecté&{ichgﬂﬁﬁsro eﬁe F?Q%jgb%o%‘agsa I 120N 1o
response has béen correlate 0 di Sease” outcone, suggesting a
requi remend f oremeNe bactesia; andAhy evigpatiice ey ofjprneen quiared gellspry dstermined
g_bfs](ca_rvalti on i s(Mérz exull, JaGln. Widrbbibk 3eil142-9f, 19943.ease- causi ng C. _
ifficile organi snsat , . , , ng..t hat t oXiy.
can contribute tO_dCI:'S l_ é’éee%ér%ﬁﬁ%%% | fe%‘e’%%i?#ﬁ%%ﬂé‘g%? %S&Bg%ef&;‘{!ﬁigﬁe
can al so causeaspuideddisqase. MNgyenthetoss, euiibigtios ate thegrimaryjireafmgns eption gt pyesent.
1ﬁ3( |12) 1 1760- 6 Anf236tick leastReRQ0 Ghub TABRD e st 6020 36K3 Gddh agwmmyciﬂﬁnd
t he I nventj on ntdon | in t...on the di sgovery
that  adn & ot r Beeeled P8 el o PhnoorleIten Bl pldlfip iy 1
subj ect can pr BiGEeArEaNEsdsH paes foF paypern & uspgdhip antibiotigSardieatnent oy ibisdlep
i [ segse in visvenly Adedting &&dt@b@t@cﬁtiﬂ%ctﬂﬁﬁ#ﬂ?@dieﬁﬁidr@rgmﬁg@r Ghding, &frrl_.'_tfe in
and toxin reye r I : L[ 8- a sease, . Hi
affinity anti b%ﬁl ,8%"’?’%’?‘%"5? ’ %%913??3% 2(9?}%)'@%{%%&%%9 }"crg‘lrllc é“{pvrs'llg1 u%%lgjmqs
e.g., in nice, admigistered noppathggaicanigiepisanismyihetipsssagably aempete for niches with
[ mtrrutnog! o_bz;,ll | Nthg pABogAR BBk a, aﬁ@@sﬂﬂ?‘bb@ﬁhﬁ&i @@ﬂ?ét@uﬁmtalcb@ﬁnﬁwioﬂ
cytotoxicity i utralize i n.entero [
e I s sl e S T S
protect from d2BédHd 1 H8,1906. Erranpine/AEASTR(7):6He 1990)ent i on feat ures
It ﬁol at ]gzdt Eutman WDD?Vic@ilihaéhaﬂ@b%éﬁ?@b@@e@&af—&@ﬁéﬂaﬁfﬁtﬁ%ﬂr&iﬂldﬂm 8alédee S
ereo at speci.fica i an ex in.o r
difticile (C HEH ‘éﬁ’?"e‘*"?@ ﬂt%ﬂlsfs"é?_ oPits & b lerbRten sRAZEA AT T,
anti gen bighdi ngddiienm padyaionahantibodiesshauehden skowmyto protest basnsrs Horh fliseris¢ when
toxin A (toi(! naa%?isiefbd '&c@ﬁ?pféemﬁ@(%mme efdl, y;?a{@!ym%mngzwgﬁssé
i nding portio L bereo eCi a [ 9..G e {oxi
Ctoxingy I n S Roabe YPRERe e st BishioolE2s, 1O hnsyporePingy
portions ther e#ftibpdiepleaye beadsdlstedahatdinddo Bofifficileokins Andmemitalizg theirBetivities
In certain tenbffpbﬁmm vibig@c&ﬂﬁcgrbp&n,mcﬁmgﬁ?ﬁ.{J_ : 15Pa| B1P Fhete WeIome
ereof n raliz n Ain.vitr .Nnhi .bi ndi ng .of, .t oxi A\ to
mamal i an%gel I 5@0&%%3:%% ﬁf’lgi’]fm%m%baﬁ'hﬁ ‘i"Bfamé‘!gﬁ@’aP g grﬁ‘?sd:an
vivo. | n vari opsversfhdifficie ralapse (Salsedorer nhdBit.o41(3)366r10, TT). biAntbady
_\mrt i 038_ t _he[ efkfspdl?é’@a&ﬁ@t@ﬂiu@i ?dﬁ%@l o@ﬁﬁlhtgfwftﬁms% aﬂc&ﬂéiﬁ&%&{g tfd 1 CS:
en adm ni ster 0.a_nouse ey pr ct. the muse, ,aqai .
admi ni strati one%gac Oé.gma?rlafﬁe@%s%b‘%flﬁoﬁ%g ﬁ#cg%nﬁﬁqﬁv‘fiﬁgf wl%fﬂblﬂ“ fgin A
fatal to a conELHA reenenseshed lestieiere diseaseedmphred tmindivisipls with davetokinfA om
or inhibitC ditthifie\asacindleest, Latdel BS/(98):190L93 bgpigssoci at ed
colitis, or pseudo nbrgg@ua @O|h’[l$ (2@(% . ﬁ.a .sub+e t rgafrs'Ot e&%h from
or inhibit diarrhea 1A 3 SHb; &P KRG B THHE ST €5 o515 ,@nd the role
difficile- 30nefhnsittexin ghithedice in protection firoma wWifficili dissaseraresponiropersiadb amidnayy
portions there@épedbn 5pB6#HS IfRinays, Miendti kiR aRiddp RGpMst Risbedd Brrelated

N-term nal hal toxin A e.qd,., an epito bet.ween am no .acids 1-
1256 of toxin k’.@%eﬁseo%u%ﬁg?fee.%%%% ?’gpﬁ%ﬁe%ﬂ%%’ﬂflggeﬁmﬁrﬁ’i %&ﬁcﬁc’n'
bi ndi ng pdfti oAbisohwreden ispeedntrest aithyepoitnel dissasereangiig GpdfiioNe duganists ¢hat
C-term nal recegirgk olllydshing, BipKadthafoxdpB QA dohikibiite t6 df¥ease fhufiRhd AREse

betveen armi no- gl dp 4556; 2710 8 JOULE Aol Bl LORBALS W RS0

183(12):1760-6, 2001).
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15| ess than about 8 x 104 M or |less than about 5 x 1040 M In
various other enbodi nents, the antibodies or antigen binding portions
t hereof include a variable heavy chain region including an amno acid
sequence at | 85% 90% 95% 98% 99% or nore jdentical to
a variable he‘gg?/a c’ﬁ%{r% region amino acid sequence of tHi §+§E‘l°8%°a§f5
produced by clone 3D8 (SEQ ID NO 1), 1B11 (SEQ ID 20NG 2), or 3H2
(SEQ I TD NQO 3), In certain enbodi nents, the antibodies or

anti gen binding portions thereof include a variable light chain
region conprising an am no acid sequence at |east 80% 85% 90% 95%
98% 99% or nore identical to a variable Iight chain region am no
acid sequence of the antibody prodticedatyef tedwent®s (SEQ | D NO 4)

15%10'( SEQt 5D tZF“;NO S)mgﬁ%v%hi?onﬁ%@ed B i, gﬂthe d;scoveiynhﬁ@ms&anon of

enpodl nents, e {1 bodl 1 N

"nol ude both a DURCISSAE %: ?%1 oﬁ%r‘g F’%%Img {?&ﬂﬁ%sui {%0‘%5"’? ot
sequence at | edswiBdlmatned & i BYp. @%mSQMHQEﬂnﬁb@d@StOGEnDrmOﬁo
a variable hea\wx]ﬁh%awﬁgseﬂlﬁm Csﬁﬂ%éﬁélﬁﬁdxﬁfedﬁia&s@nﬂi t}q
(SEQ 1D NG 3), Safptis bt rWﬁWﬁ"éﬁ%ﬂ Hrodfosh SEnin TRaP AL SRR
aci d sequefice amc¢ wws@@h@m@amugmbl@swne@mem%hemw@s can

I( gEthll Eal\lot Z)a dPaﬂJ?dxx g%ﬂna%g%mﬁﬂﬁe@ﬁ%ﬁte@ﬁ& %ﬁgm 308
enbodi ment s, h%“%ﬂql SE‘E%‘%C?WB %“P‘ﬂg@%’? %‘Wf ﬁﬁ%@ﬁ’?%ﬂ@r ‘!ﬂse"’se "

35speci fi cal |y wiiond to an epitope that overlaps with an epi tope bound

7 il ng 0 L oi ha s an"?nh?@%’oeﬁ%?%‘*m‘d Bljaidd Rl oRA M moRics O

| | X1

3112 Vo 5006/353'25_"2\,5\’”215{;9 %&eﬁeét? @%ﬂ?%ﬁ&%@”&ﬁéﬁ“@%n

of the anti bodidEcir(Cadifficiiel htartiinagnbodiments;ihe aibodiof oreatiganibidinggorioes
or nore conpl enkibdipdoificABy HhdioC.MgrERAARA (oxiRD). T Bltr MR ddlents oSt

80% 85% 90% 9 r rm ntical
ant i body g)r odu ( ﬁbg&};{ é‘é}f@g g@?ﬁﬁgﬁ"@m %&?@%gﬁiﬁi;‘mi
NOs: 10-12 or (BxuB ereotiodintedts,] e @laotigenbin giohy thereo:
Bor t1 ons. Cher o6 °m‘?2%§%%ﬁ%mé‘?&£ﬁm§msd' “Chat are ot east 80%

9
85% 90% 95% or "o A dep iy augp %W&P@&P&W% g9t ght
chai n regi on ofneptrdize toxind éhyvitpe,Guhikitbindiyg of toxie Ado JiddhnfaliEe Xdll) and/or inhibit
NOs: 16- 18) , 1B@Aﬁggﬁ&mg§sgg),woor 3H2 (SEQ I D NOs: 22-24) (al so
shown in Table 2). vari ab chai i on, of _the ant.i bodi es_or
anti gen bi ndi ng port 8ﬁ‘§°“§ﬁ@$%£¥‘°@'§tﬁhq%ﬁ’]‘@£@%5ﬂ?gﬁq iRging portions thereof have
conpl enentzat i t yonget momotﬁthwdollosgngnma@m) viliea tdministeadd tb @ amuise3 ey protect
85% 90% 95% ¢ m@R¥nedbs HRHS: B g8 o
o S MR
ant i bodi es or amdlwmhhs;dnﬁbgotmmsmcmmd coliitisy @qkeutamnembahaid €olitiz¢PMIC) in a
more CDRs that g @cta}%roﬂe&% &%ﬁﬁb}?éﬁ?{ Qﬁ‘& subredl; andopi Eit p@e ?f %d t?‘iczhz—

identical to a a variab alnregion o
produced B cl df %ﬂéhiegﬁéQ | D NGs: 16. 18), 1B11 (SEQ ID NOs To- 21), or
3112 (SEQ 201D N@Tﬂeaxgﬂb)ndles or anugbu\bmdummomoheﬂlwof:dmmcrfmgmmmﬁn ahhe
anti bodi es or 1t Njgmgg &PRs
that are at Ie%&lﬁg@ %E‘V m:%%;;%?ﬂ /%f§l€;§ﬁw?gﬁé en |car£%o a
CDR of a varia tﬁ%’? © %ﬁ‘? ’thﬁé“am Bk éﬁﬂ'ﬁ%’%@f’“
cl one 3D8 ( SEQ theeafEpecifically bm@mlmﬁ@mmﬁﬂh&@temal ma;aor(lﬁﬁﬁg dBmam of
the anti bod es o At e b TRy g e YAPLr oA o BP0
CDRs that are dEOTER &*Pﬂlg@%las g‘gdaﬁémfs PRSI Am A peld oS08
a CDR of a var i%#B+800,og820- K133 oftoxingh.ofu afffer etlsodimerits) tebyantisoniths opshtigsn
binding portions thereof specifically bind an epitope within amino acids 1-600, 400-600,

-3-



WD 20061121422PCT1VS20051003725 95% or 99% or nore identical to a
CDR of a variable light chain region of the antibody produced by
clone 3D8 (SEQ JD NGs: 16-18), 1B11 (SEQ ID NGs:19-21), or 3112 (SEQ

| D NGs: 22- 24y¢ 200611214320 CE€rtain enbodi nents, a variable ain
region of the antibodies or antigen binding portions th%&%ﬁ”%ﬂoﬁzades

three CDRs that are identical to a CDR of a variable heavy chain
regi on of the anti body produced by clone 3D8 (SEQ BD NGs: 7-9), 1B11

(EEQ | D NO8: 1Qr §23-54®6f t3dA A. (@E@phﬁc‘hmnﬁ&gie%br ardigen ﬁ?aiag babe d:drgﬁrt
chain region o en.bin I

i ncl udesgt hr eecf gl@ﬂé’tbqgﬁge%l %Qoﬁj? FELE gﬂﬁfadl&g; 1'{)@, ?gﬁﬁ Zﬁﬁ P\q
chai n regi on c¥00t46& 42991@%&99'699:&@&8% 789-8¢4, §AE-1 61031 08F1209,[3200-1300, 1300-
NCs: 16- g?)s llahmo (19621 500, NOD-1690,2500- mobiﬂdda 1@&%@9@0}?20\@10%22236&22@0.9 ,
a variable |i chai,n re

ant i body or ag)tab%gﬁa%ﬂﬁ@f‘ g&db%g@ﬁdzgﬁ@?i@r%@f) Egmﬁ‘ tr 8%3“91“&5"58 potion

vari abl e | i ghtor&#as thereefi on and vari abl e heavy chain region of the

anti body produced bycdtaiivenbdlithehioihe MabddiesIrGhtleh bl ibbmoﬁsﬁitérec(fSEQ

o 2 o el g G R B B B0 o
neutral i Z€ t oxrbodiment, thetanthody,tattigen bindig portiof thersef, npeBlﬁcaﬂ}riBndsm tosin

gﬁlt | Eodagd/ 8; mﬁfﬂ‘ a@ddo?@essmaboﬁt 10 Wr™mg; leisﬂha‘ﬁ(&ﬁ%qwqgwﬁg@g?thaﬁ E}ﬁ‘m

i i es

to an epitope 1? 16Q9§/T’t°é Wh’ﬁ? %ﬂ# q’&ﬂ(,?m%‘bte‘r&fﬂ’r‘? %‘f% *)ch'\ €ami no
aci ds 1777- 2368tilydyt @@M@)bmd@gmemopéhqm&upmﬁcaﬂu Dibdb exximA. wathtaiKyeof
bi ndi ng portl Qérs tHah @bRR 50 x 1 MPBGiIKanGBb: 20 Ri10E N OeRMhBRLHRRS x\Wo T

am no aci 0, -200- 3 , 400-500,

500- 600, B00- 3%)“’%!‘1‘?‘%% ‘%gé 10gof: ‘11'86"’6“‘&531?5‘6‘ gi‘dé%zoo 1300,

1300- 1400, 1400- 15B0variosooha abodimets. te7pihodB0o0at@enbindiag ferda, thereof
2100- 2200 2500inchZRA-vddsifie Eéavjr Ehgin YeHon ﬁklu&iﬂg ah %ﬁb el se@@ﬁc’é lP1BasP50%,
BT T e e g
| ess than aboweidzeiuencedf giwantibods prdneedbiclone 3itd (REQUENNO: 19 B 1aSEQ Y,
or antige bi n:pg Opmg SHO goes, specifically binds to toxin B with
s ol Tess han g %fafl” RN AT RS L
particul ar enteriitdgervedable hght clsain fegidy cormpristngtan gminolaciddequgngeat lehad 80%,

ther eof . Specigtygatsyosh, ods, m,tomo&l@emml@o@v Rligh R85 A ERYT
Ies)s( thanMabo%fsaée%e'i‘if ?%CI@P%EWP@&“E‘%H °3T)§%é @%lﬁ*ﬁ (\Sgélﬂaus
ot her emt#di na¥d:8), ox HE GRQIPNOEY. or anti gen bi nd| ng portions thereof
35 include a variahi @riR@ubodiieil hokiodidsRE biGindfe 0% Gl cach
A O AR L
anti body prod38¥d8By, Rﬂ%ﬁé%l%,ﬁ% ¢1 mare 1denﬂncal tanivaratdcheal vy caiengon
shown in SEQ lRidiQcRrikquedbilok thentibddy Grodudd@b lone D8 (S 0:1), 1Bl
B s S O e e =
regi on conpri $ming agit sagrence ah tsast 8% 836,084, A3, 98%,39%1 @andre 8BAticaBi6% -
90% 95% 98%yaBi light cHIR MnihdI A Al

regi on ami no l%@%@ gg;hfftﬂéequér?ﬁ ﬁfo%?\ég]?gg@ g@lcf one (?BS-BESZ
(i.e., the anino a8¥ % own in SEQ ID N058) 2A11, or 1010.
In certain enbodi iy asious dubodintents atie mbgdlemlantwnbindmgrpngmmlhere@fns

t hereof egch |s iﬂé ma’ﬁeﬁ%gk abhj Qjﬁ 499 an
am no acid sequence.at.le 0% 95 or re
"dentical to ﬂ?&?&ﬁm@nﬁgﬁ i rﬁ?ﬁ oo E’@Sfﬁf%%%gdowma@f

t he anti body pnﬁ@drpﬁ:dbqubbroloaemaumz of BH2., the amino acid sequence
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| east 80% 85% 90% 95% or 99% or nore identical to a CDR of the
anti body 30produced by clone 124-152 (SEQ I D NGs: 62, 64, or 66),
2A11, or 1010, and a variable Iight chain region of the antibodies or

anti gen bi ndi & ns thereof can include one or nor t
are at | east ‘g‘ga}ﬁ} %%}9 90% 95% 99% or nore identical ?’Fg@fo%%&f a
variable light chain region of the antibody produced by clone 124-152

(SEQ ID NGs: 68, 70, or 72), 2All, or 1010. 35A variable heavy chain
regi on of the aAtvahiabik lravypchaimreiige of the ﬂﬁibﬂ@emrahh@ﬁfb r@ﬂiﬁané:iﬁ&eof can

o e dent cal pands ier °?“’¢%E“f‘€"@% e iz %’ggé?%a.%%’/ﬂ% g%?‘ﬁ%‘ &k loasl o1,
ant i body produc%@%’,‘bp T P%e grmore depyi eémeemboéypre@;cedeue

or 1010. WO ZOWWF%ZMWWAIUmm@rn(smmmqtssw) tNe
vari abl e 1ight [ﬂ‘f fn of the antibodi es or antigen binding
portions thereof inc]u g three CDRs that are at |east 80% 85% 90%
95% 99% or nore i defitiablglishirhaineesiongf the aptibodias|os antiggmbindinmportionsgheaseof

(7)1‘2) t th(ﬂt | bodycai&n@nh@ndoﬂyoxtemmﬁﬂrek’é@aém 450%, HioRR;; 95%? or 98 d}rinore
or e varia

chain region o%ﬂt ical to 8 % |ice£s‘ggr gﬁ%ﬁ?gﬁ f?ﬂ ?1 @Pﬁ%ﬂ?g‘i"ﬁé&éﬂ?m

i ncl udes offe or3DRHSEQBNO %F@'ﬂ 8)at Bl I{SEQIRNOsH31 SE%iZQSEQHQB%%ﬂ@

99% or nore i d@abbslemnih@able@R of a variable |ight chain region of

7 S S AR A Bt

or antigen bi nd‘i% fap inclde ong e minse cqm@m@ymﬂmm@omwas)ahme at
| east 80% 85%1eswse%,%% 90%, 9% hor 99%/Gtnkore femicalials ODR & thR

(S 1 ot Lo %%%%@%3?@%%%{3%ﬂ@mwgﬁz:ééfsaabﬁ
regi on can i ncllﬂgﬁz $-)ewnd@ryagialle lght shain region efithe g8 G04ntignKHinddipY,

or 99% or nor epdriitmethcaal cﬁ%ﬁu@ﬂﬁeﬁm&e@m&ﬁtﬁe%iehﬁ h@%cﬂ% Bo¥;CeHeRN

oyt "Saan o h PSR R EDkats bafple T beBon o he the

heavy chain regiediced by tlene38 (SERIIDINGs: 16a18), 13 (&EQ@Dh@sﬂam),mmz (SEQ.
t her eof i nm ude® XO#eB245DRs that are |dent|cal to a CDR of a variable

Nout 20 62, 64 or &S&Q@xﬁmﬁaﬁﬁw F eufaes e poaosrons

regi on of the arh%rpczf@an melude theaetGTRsrthdsiarecit tegst BOY $9AS0UH RSB0l 9DV bristes
three CDRs t hatideitialitsl£ ODRCHI viudatde KR Qainde é&{éﬁﬁé %ﬁltlb&%l}ro&lb@dlgrcl

regi on of the E QPES
org72) OALL, ?ﬁgl@%yﬂ)@@dﬁgqgmﬁ%&gﬁééf‘ (P& ﬁz H%NQHd?’ -15).
variabl e h®avy chai & omsieodimentsea vaniabls tight chain segidngé thelantitsbidieg or antigen
portion thereofpuiigs &@?@ﬂﬁ?&oﬂn@luﬁes‘é&'&é@bk@th%@ir&gﬁﬁaé?%t%% 5 C4oRHs9Nd
vari abl e heav h f tib oguce ’ I5 ?

. 124- 152 (SEle%/‘iaifgm g‘!‘eﬂﬁ%ﬁ 8@% a ﬂfg}g“{é&‘ f%é%egmf’f*hem& dy

anti bodi es or awedugetbylongismg (ﬁBQtIDNQs hﬁh@b,dBﬂléSﬁQﬂbNDuﬂP-zll)enmm (SEQ
anti bodi es, canpiNod:2xigg)an ef fector donain, an Fe donmain, can

be i munogl,obulin g ntib Ie ch ntlbodles
or Fab frgggrrent s. %1 Ometng’(?g%ggé Q@F 52‘% @’6% g’ﬁ@?‘i odieg or antigen
t hereof can f urttméétrgnoﬁmna@sreafpnhdmemmmmxsahmmmmmsmsm90%,

and/ gr ; I n 95% bP9984, DERQEY HEHeS to & OPRATalviaPdbde ligh! J:H'mh@ oﬁ he antibody
hurmn_ polypept (A2 %a‘f"’ s o SR o Rt ol B ﬁﬁéﬁ9~2?)= or 3FL2 (SEQ
pol ypepti des otlR )stﬂﬁé agprisbbolrraschain region githe ditiholiespr putigen biading

35t her eof )35 | rpomhs &Bﬁbmau@e%ﬂﬁﬁécbki‘ﬁaﬂai‘éfﬁ%‘smﬁ @?‘% 73 95°obord99% or

conposi tions i sol m)noc nal ‘dnfti

anti gen bi ndi ngqﬁdpggi[ &%ﬁl t%' Crtg‘g?f"’fﬁ&?ﬁlsg BRYY PARUTeRip antibody producd b}'

20061121422PCT/ci9se 808 (TSI B Osi 7R} s1R13 (SHQ Emomompﬁr 3H2 @EQIDANDL13-15).
The variable light chain region can include three CDRs that are at least 80%, 85%, 90%,
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15 chain variablé région that is the product of or derived froma
human Vi c gene selected fromthe group consisting of Vic L19, Vic L6
and Vx L15. The antibodies or antigen binding portions thereof can
i ncl ude ot her features described herein. I n anot her aspect, the

i nventi on fweatwygsasisrsol at ed human nonocl onal anti bodi egcags2é8bdsgen
bi ndi ng portions thereof that specifically bind to an exotcedn of
Clostridiutn 20 dfflcile (C dffficile), wherein the antibodies: (a)
i ncl ude a heavy chai n vari abl e retgl on that is_ the product of or

derived from & %uFver mons ideglicebio afRR of 2 yasiableight rhain segiongfthentibady

vari abl e regi pmdtdeaﬂaylcbné BB (FRQXNOef6-08), UBT1 (FEQ IDNDe: B-P1Y & 3EYI(SEQ
A27 gene. Theu? st or antigen binding portions thereof also can
i ncl ude other eatures descrij bed herein. 25l n another_ aspect, the

i nventi on® f eat ur esSSTHA pEbodienfs, 8 NanahlecherpyzahainsegionRs tharngbrdicgen

bi ngllgg Folrtl anutigef bimding poitibartierpofdabiniesithibse ARy thaarEdatiod @ SCBR ofB11,
or al so r

| n anot her asv{tr?ai)% BE@#%E%I onﬂ?%gpg’%fr?dg%%]b&c n@@ﬂ%@(&ﬁ%fggs Ve
i ncl ude an aniPYLER FNQy 1Q52) orFH2dSEQADNRS: o), q@ﬂedemb light chain
h{lznz | ilgrzna cl or@oﬁ%ﬂibﬁ% nboa&klbranﬁgen’a‘iﬁﬂ&lgpn aﬁg?:ﬁ%di@tﬁfcruﬂéb thi@e bﬂR@tH%% ﬁg i
features |soI g%ﬂm m)rnfloc ona‘?"’gn lebglgl gasmﬁﬁgmno | ge @%o%ngo%ceﬂtl; ﬁﬂ S
thereof that 3BBETRQ EANOH:16i18N IBbl GFQIRGNOxI H2bf or@H2(SEQED Nsd2r24),i ze
é he toxi nl | NAgh VaridRdight clﬁfn%@é?ﬂ atﬂdrvagmé hedvy EHafid oﬂeﬁh@modyor

i sease. In o i i £s Qr n

portions ther%ﬁ}gg%ﬂ{nngﬁna T an P'J’}el . %ﬁtﬁﬁﬁ’ aabg%ﬁg’g%ﬁ“er?g%?ggnw s,
bi ndi ng port | By thpin egion ofthe ﬂbﬁéﬂwdbyclam3%ﬂaﬁ$3&1ﬁﬁﬂ(ﬁ:@ PRI ons
t2 88[3 /ecin‘z 1?32 ngﬂuggmnt BQ ID¥0:0/SED fl;emlfs bﬁ@mqsm L8] NO/!DSEQ D NO:6).

ot her.. as i nvent ion

f eat ures conposi t?@%@‘é’?g@z&@m&% ﬂ](e E'b )gpglg ‘ﬁﬂ%ﬁ’fﬁ%’ﬁ&ﬂmﬁm

anti body or amqtgbwtwln&lngm[@omhlbﬁhﬂldiﬂ@mémlﬁwmm@ahmdm and/dpi nds
to d|fﬁ¢mtbﬂﬁmn$mand (b) an isolated human nonocl onal

ti bod t di t f that bi nd
fo Catiioile {aheampenbomBE, e dmeds e munttvindBe Foeridith” |
f eat ur es 29 sol enceificgllydiind to apepitepe inrcC-tatiningl porderpidorieB éng dotitween amino
pol ypepti des adidd WagR3d0hto8080. @tﬁ%pa&@%hr Sii¥odi& WY an en FRER g pHRiBH

cal
sequence | s afiegh e Speifoaly i in Sutles viliS atisgepids rﬁﬁwei%iﬁﬂ;@m

to SEQ | D NOs28B3003800-409, 4G955001 8106500600700, TWéSOD,rﬂﬁémeQ)rlleﬂ £200, 1200-
feat ures expr exm, IDOVIA0H,a1U60-1 500' Hdongos 1l@tﬁiﬁioc1@@lldo@@§61P&d®92ﬁ)o-220

ol ypeptide at % B85% 9Q% 95% 9% or_ nore identica
!too >éICI%QIOI éz%@%%g?of/%,:%% %:ran int "8 ] Wé&@nﬁe fiucl eic acid

sequence is at I ea{stcel‘rﬁﬁ/@mmen%%eaﬁrﬁbkiﬂie%%nugﬁ%mcbmgmwsﬂrémof| cal
to SEQ ID Ncssp%&ﬁcﬁﬁlblﬁcpto t§c§aB$§ﬂ1 aqffp ot fess ﬁﬁn‘ﬁﬁiuﬁ@f I@Oﬁﬁ I&E%irgcuif g.
bacterial cells ucleLc_a

encodi ng a po?’??)oé%f’%’&’éh%‘f‘“ﬁﬁgdé's?r @g%nlygggg qb@@}ﬁr’a@?f@@cag@%ﬂd%‘i"t??%e
i denti cal to BEGhaKiekless thad ab@it 10x 167 My lesthamatgus 10shHY AV ledshilean about
nucl ei ¢ agi d $EAYENSE of Bssthan!88% 10 £3¥° MO oif&° Men%%ne%%"/ﬁmor

nore identical

SE
anot her aspect™® g% Q?RP@FH%W&ME‘WB@?%W&F ﬁH@FEﬂ@"&@iW@aKD of
i ncl uding a sleeriBaaboutfdoui GIM, Espibhnyahopt 300el ¢ A, lassthan aHoetbix MEYM,

gg% 85‘:3@0 9}9%3&&5&@ab39%x%‘°3@%?{e§sﬂ1&1%%ﬁ% 16 @é\/EEQ i D NOs: 54t F6 t
or or ex erei.n e, nucl eL,Cc .acCl ce is,a eas

75% 80% 85% ddans W@’@F“QS’F"‘?FSF% auhodiespr gg“%%@%t&

57, 59, & 6111101!1?1@3 Vwblﬂhpm chiis eeglondnaluding maurinsaidsequencd thatss at least

i nocl udi ng a Qsm)a @05%,@0%%%@@% %,%r&@ré’ﬂa@ﬂﬁchlqﬁa@h]éb%ﬁvy7cﬁaﬁﬁ1 %%(9

85% 90% 95 /ammg /&d géqunu%% %f {he an%tb pro&uca? E}chone Wl 32 5(:4.2 ﬂ?eGanugo acid

sequence shown in SEQ ID NO:54), 2A11, or 1G10.
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‘I n anot her aspect, the invention features kits including: (a) an

i sol ated human nonocl onal anti body that specifically binds to a
diffleile toxin A, and (b) an isolated human nonocl onal anti body that
specifically binds to C. difflcile toxin B. oThe invention also
feat ures net N6HWI@I2142keati ng C. dtffleil e di sease i n a ®ADUEWOS/003725
adm nistering to the subject an isolated human nonocl onal anti body or
antigen binding portion thereof that specifically binds to an

exotoxin of C trldlu fIc C.d
effective to i C(d@ eﬁé@g‘“ é‘laé‘%gm%?m%?& r%‘?"lr‘%‘%ﬁ’rnﬁlf‘%a
colitis, anti bu@nalde hslst@bmrmn@gmpmang an@nikg Feidasquenck thatdslat least 80%, 85%,
gs]ge]ydor ?enbr Snogtwa@gw 98%, doks Vpﬂaore%enﬁéa@form&bl@he@?%@ﬂgﬁ ﬁm%nto acid
iffici/e-nediated di or en,bi ndi ng. portion
t her eof carf be S&&‘iﬁ“ﬁ? aé’&bocg' ‘Puc?‘ﬁ’[ r“él?ﬁr]l%%i %/ ?WFW&@’&I SERIERPE or
subcut aneousl vy, shwnutﬁBQubp@:iS), 2411, off@t0ant i body or antigen binding
portion thereof Can@&r&ﬂi@ﬂﬂoﬁhﬁhﬁ%@éﬂ%@&@!oﬂaﬁh&ﬁm ?bﬁi&né%&:@of ach
anot her therapeu e a second gl monQcl O antih (f
Joor ant i gon. bi REMPORL YiciahleDiy Sha repion iH G DR ARG FHIHea o1
anti gen bi ndi n980{5’03BﬁVoOBD%IﬂéI%;@S%siﬂ%;mfmomhﬂqnubalrlrdsvm'xabEheadzmchMregan
toxin A agd tNgnis@eadsbqliiie B HDRABLAR mghé 19&~19@&e9%ammcd' g
portion thereof s mﬂcallgE ﬁg’i}‘@% ciletom anot,
exanpl e, the scEBITHCEHENR IR 26tk 1@ b and g ya h° region
met r oni ¢l ayol e.indtiding scanido agjé siquensethbts mbgscsmasefgamsgt,@am 999, (ce
Ot body or _ant LG ek I variunl tigth Bty Bh WY sy eﬁ@“”%%" fifuced by
"hel udes o vari fed2f Sk S0 HnEm A TR oA M S 1D N AL oo
region idertical toImhmouacmbmiuaeﬂts, thetantitiodies or ajparbimtinp poations teeeof
heavy chain r egatiialy bh @8} éﬂ%ﬂéfm&%@%%@%ﬂxn GHiQAEbARE b kPanivody

|nclud|ngavar|ale ent | Q
ID NO 4 and a vEPFUes cﬁ@w? 3ﬁ§.%4ﬁ? éﬁ@@eﬁgcgmd@& o ogindEe

| D NO. | . Iamwtnb:tdhrmdan&ddxjncﬁxmaﬂ%—lﬂﬁ,%hhbr beHy or antigen bi nd| ng
portion thereof is admhi iaad%

anti gen bi ndi ngtpg_cﬁ_tl on b télr e‘g%%/\#lr%ﬁ ﬁﬁg !cliesd%béga[n?ig | %ﬂ% 0(P]'le n
region and®a vafyg 9°’?:°rP5F1??“’r"é’§}P w@emqe&%m%rﬁmu% Ba)that preat
light chainr eglmnsmcssvaen%wm,mm mhmrndeﬂgaldnaﬁﬂ)ﬁ&f&hmhbdl@dy

Pegi on sequenc A'Jént. caﬁnﬁ‘f%é%(%#ﬁé@%% o 8 ea A SR,
regi on sequence i dert Y&igpledightshen rqgquefﬁw)anhboms or aﬂﬁgeﬂ bmdmg P"l‘ﬂ"nS thereof
2006/ 121422PCT/ chit ai2db b3 f2dre complerhehtayiey detei@iniey regioi(GIDRR Mhat addut least

ant i body 05 antg(g,e@sb g@%%/ﬁgﬁéﬁ,%ﬂ{o&qﬂ&ﬁgﬂlwa%%%?ﬂfé%}ﬂ&i%%@ﬁ@eﬂy

i ncluding a varla
NG 4 and a varl‘é‘meé ﬁ‘éﬁggsf&ﬂ?ﬁ Op:c8 @mo%%&é%éeor]@ﬁﬂ@éﬁ‘*)to SEQ ID
NO 1), is 5admi ni st ey eatiable heawylehaimtegion ofiitit Bntitodiebi Aeighn Widim Yo

bi ndi ng portio C
vari abl e |ight n% al ﬁ%&“@gﬁ%&eﬁﬁé’%‘ﬁp en %é' &f&%@m@g&b@@a‘?m at
vari abl e heavy ]E%Wf“’rség'?s A% L0 OR 8844 c E9rg identicalgo SEOR ofjtiry b siy)

anot her asgect , produeed byelodd lan-lfSEéﬂBQEBNoatﬁhp@lﬁof @3), 2reik| Y GO, 6 falvRuble

or toantigen bi 1#& W@Bh gﬂh& Qﬁ“ﬂa&ﬂgs &Qﬂﬁ;ﬁ? Bﬁlﬁ %ﬂfohy tth'e Engluﬁg one,

exot oxi n of C.
havi ng a genorreor%gpgﬁ thyt geﬁﬂﬁ‘ﬁh“r(@ s %Q‘/&lsﬁ !:?aﬁs@'éﬁfé'e@l%m&“ﬁ@m
light chain tr asfagerislelight ckrircepipn sf the anibbdagrodued biglelonet24i152 (SEYHS ed

exot oxi n, and | g%lﬂg 1| b romthe animal. The exotoxin can
O@Thgaﬂ{) t?ﬁg}a{)mant wi t h _UDP-di_al dehéde or by

be inacti vat ed or exéﬂg
15mut at i on®Y @@%lch%’éeg}%f’ﬁ@ﬁéﬁh ofi¢e oy ARtigeP Rogfomper
i ncl ude eval uat&ﬁgofhanﬂﬂ:ch@eﬂ:ieetdﬂs&lﬁthﬁ@dkaﬁtGO%h%%,m%;)di%, or 99%, drf¥ore

invention al so {Heakiies cR BA9Rnisd! nddRiiag rggigﬁ%ﬁﬂe éH&BS’cﬁJ p%‘tﬁllced by clone
124-152 (SEQ ID NOs: 62, 64, or 66), 2A11, or 1G10.

ITI
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- Treatment of humans wth human nonocl onal anti bodi es of fers several

35advant ages. For exanple, the antibodies are likely to be |ess

i rnmunogeni ¢ i n humans than non-hunman anti bodi es. The therapy is

rapi d; toxin inactivation can occur as soon as the antibody reaches
sites of i nWactoamidand directly neutralizes the di seasBeTBErSISHIPT2S
toxin(s). Hunman antibodies localize to appropriate sites in humans
more efficiently than WO 2006/ 121422PCT/ 1552005/ 003725 non- human
anti bodi es. Furthernore,.the treat t . is specifig for, C, diffjcile,
and i unl | kel CERFRBGimEnt, e Arithla iaht cheip Tegipg p4dbe £heRies asmfeen
anti bi oti c t herimdingywortiads fereof imhuiessbreaODRa thatare aidest &1%,185%, Povea3%4, on
the ol ai mar - Brpet CLD MMLRLE A PORMa ekl 13 SERGE oA mibity O
table Iisting H‘?Fg‘cgfﬁl?yrf%"‘gé?%qéi&sﬁéﬂa&ﬁgst 2 OXA2): 2444 %ﬁcﬁﬁai ns
encoded by nRNA sedueheembbdiomenisabdvariable #ghtlcbaie ragime{iitetantbalies or antigen
represent am ngndi dheeck tibrdobfholuaif s PR o 4OACE49, 964
Cl one 3D8, whi Il;fﬂ[ie\g ng sses 6, ur?iu%ge ﬁgﬁzc ai? Vre {eons?%béfﬁ)gi%g’
exprossed. t he GYbap ctodpmnge denigaliaq COBu a vaable light gifinrepian phihgantivody
repr esent at i orproductdisy doneri@4-462 (FEHE NOeI68) 10, axTl), Zdduericis, mifl atvindabld_

hai 3 -
st 252@2“82%%%8%&33%@@2;3%‘aﬁ‘g"ééé%*ﬁ@%’“ﬁ s
¢! arron

. .The are
overlined. 15F% tgs gtdeas! roqu/t’ﬁbmali’ﬁla‘(?“%%“‘aﬂBOfa
nucl ei ¢ aci d swereidebesy diait fegiollof the hatibodeprpdiesd byiclbye 4arse (SHB D Nide:
V-segnent, D - SEETRNE L }
aci d and nucl gil‘?’g@ég% id;’s%ej;‘aﬁéﬁcoes. ?ﬁﬁf%%ﬁ??gﬁ’ e&@gﬁ?ﬁ%ﬁmlﬁg%&g%e
3A is a repredBHERat 5AsiEP% BrYoatfVn 80 BetrdO m o Wers idsnical 1o 4 CRR gfie veiakle
of the V0Lischailightotpinasgienloftiie adtibody griduted Biheloné124d 62 (SEQGIEINGs: G300 6it
genes are |i stﬁz %Qchg-‘iﬁlb.he am no acid and nucl eic acid sequences.
The CDRs are ovEérlined. Figure 3B s a representation of the

am no acid and nucHstl ofpsr grbedimenie dle wBriahlpheayy phaingsgion elihe anjthedies sy
clone 111. Theantigehinding portidns dgrefincludesdirte 6DBythat arg Rietticabioa (DFs 6
above, Lhe am Nk fead0chilchSh 6186 bilBIHERRERby A AS) (G Nos:
overlined. Figure 4A° 1S a representatlo - the amno acid‘and

nucl ei o o d SeihAEED: T HLGHN A TR Ieligh SEdtEy of oAgitadiesy 2

g refer ; edTL 0 hatigénbimbingiotifins ¥RrdFRichtel th2d CDRS thate tiichtiiabloGiCDRIeRD| Y
erein). e \G.S84 . . e v, ] no
acid and nucl \eﬁrc a@%gﬁg%gy@%n%%&gﬁﬁgtéﬁﬁﬂ%‘gﬁa (SE(E?.SE?%]WG
4B is a represBnther & 1L pelGlE as, avariablgdightehein sssionan yarisblp heate s
gfsggﬁeml ggadhﬁme@::s bo@@@ﬂﬁg%ﬁbﬁ&i};gpoﬂbﬁth&esd nuc tgaﬂtdaaviaréable
cequences® Thatpyiin b tha (4ARHYfedy By BEMERB0A iPaGHE o Soke
depi cting t he Y4 (SEQID BOsSR, 649598, 24H: ehlG¥asur ed bi ndi ng of

ant i 'EtO])‘(i n A ernoelTyhBat_iﬁba&iﬁsé&m.ﬁiﬁgﬁlﬁfx@]jﬂg@éh?nﬂhmoﬁcmlwﬁ.ﬂm&ﬁhﬁﬁb%%e
a set of grap S of iR wiltro neutralization assays
in the present(:f"za'Il gﬁgidg_%%g%gie&%méﬁﬁ'gjag%cﬁlpﬂmﬂb% FS’PE&-‘“"&?F%"F@"O%&FE’?Y

FI G 6A 35depi dfeyneastibadiess singleehainantibadidsorrfiel fagradnts (ke outibodies er antigeg,
6B depi ct® r esihdisig foptiond Hrebess cAERitiy: MREdWh pharhaddtichlll héceptable carridriadbe
71s a schenat.d.lgbglepresent ation of the toxin A polypeptide,
indicating fragnents that were anal yzed for epitope mapping studies.
WO 2006/ 121422PCT/ 1a warisussmirsupents, compositipg ineudizg the aptibodiehennatige

repr esent at i ortsindiig poations thrdof AGHRE biothaAlEESbLIIRHtdR (4 0 8ey ERRiH16ss
studies. Pl OUlardsgs fudlad SpRptides bisbndd e &fibbidilsor Bhiidel bitaltd pBARAYS *°
et erm ne noustﬁemﬂ _

In yet another aspect, the invention features compositions including: (2) an
isolated human monoclonal antibody or antigen binding portion thereof that specifically
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S5protection fromlethal challenge with toxin Aby anti-toxinA

nonocl onal antibodies. Figure 10 is a graph depicting the results of
nmouse heal loop fluid accunmul ation assays to measure efficacy of
anti-toxin agfd fgghsfaeutralization in vivo. Figure 114 béT,gsﬁgsr},gggstl c
di agram of the timeline of admnistration of various agents

hansters in a hanster rel apse nodel. Figure 1113 is a graph
depicting the results of the assays as the percentage of hansters
survi ving cl i ndemigdé an exotexiomafid diftdileand db)laypoPelodalfaniimidy er aitigd Eindjeg

he. per cont age oy Raneud i IAAMABA i“d%a“ﬁf“% B oLl owed
by C. decile chall ezlb%“eeﬁ @E‘P&ﬂﬁﬁl E‘gmﬁ‘ awﬁynafeaﬁ qyr?éa?%{’lp@%?"m‘m
assays in hi chhcrmﬂspﬁuﬁnaﬂﬁbmdsatblﬁdﬁaﬂa thinA,Edndxherpol%rcbnal ahithbodp oBantigen
measured in th%xﬂﬁﬁ%ﬁﬁ& ms%aﬁd&e'ds box@ .| HiinBe 5&?1@,&3

oats i muni ze t 0x Ol fers sera
19 rom goat #330 Toges ‘é‘ﬁ'ﬁjm‘t@g@i"r aPE%"é?’é“d{”@ 1’9%% ?FP%#‘F
from goat #331 difSride toeietB;dnd the polycl&nagantxbod;eorlantmbmdmg@brtmnme@f am of
the tineline ofg ealéa Y SifBlo G RLINGA R ThERARL Bet QniBRIR B o

Hosibey

hanst er reI aps 20FI g 15 1s a gra epicting the res S
of hanster'Crel @egyg as the percentage of hansters surviving
clindaraycin t reat mimnanottek hapw,cthdnmvﬁnodféaﬁ:resiido&t&dlmtdaﬁﬂ@&ocldﬁmwfﬁes

were treated wig ; %ﬂ Bmoﬁ@m&@mat@m %&Mﬂ%&ﬁ* eféiaﬁnd;

antisera from gf vanco cin ant1 sera

#331. Figure 1 ey FHETE %”Fh@lqse@hln@é‘dﬁ? hq@gﬁghagq:vapg 1&55@11
assays as the Zﬁqnmthemodmoﬁér dedieddtfrom abimel GH 3538 @ene hmdmiemyﬁntlﬁdeahght
treat ment fsol | Quexdl vQﬁfab‘ﬁ refioh {Haf'fsltlf'c Ed o?'ag(‘fenvegﬂgrh %ﬁ%]la%t kg tSSﬁfe&ed

anti sera fromm%?at

re I'S
results of ha Oéqth'egfo&lﬁggnsggg%% (AL Néd'&éiﬂgé’g apibrdieeerantigen
surviving cl i ndémdpng portions dtermfitanfindlddewds fegtutes ddqchbeddjefeén chal | enge.

Hansters were inmmu n[[t?%ﬁ)tﬁ% E%B& thé R9GReE féafurése%ia?ed%nuﬁ{ah ﬁfon&ﬂonal anubodles

clindanycin 30tre rea vanc

vanconyci n and % geB Bmﬁ@@é’m@ %@@%FPP@WY bind to aFl%‘?}P’@n !E%CXPMW
graph depi®tin giz]ﬁbaée (Cedifdils), ohehiatid axibsdidsafaymclds aicvashadidriable region

per cent age of Féfﬁ’éﬁﬁ?ﬁﬁf&d@ﬁ@&r&oﬁﬁﬂgm 3-S1aE B b et BB

C dijficile ch ters were I nmu
toxin B prior t9%8VARRRlRseien thatis mwofordenvedﬁ?@am@nwvn&agene The

schematic di agraaﬁbcmﬁestohmﬁgem’eindmgpmﬁomdmréufalsbaiﬂlﬁﬂudﬁ‘othﬁlfdaﬁm degepdas
to hamsters ina.t di /fret/8 di rect chall enge nodel. "331" refers to
antisera fromgoat #331. "dinda" refers to treatment with
clindanyci®. WO 20&bmpihenospeatithe pyention frgtyves ssolated polypepfidesthatinglude an
graph depi ct i ngmtife bieBny gosticafofdh mbdse;bradwcem;e ‘%Ebﬁﬂéiﬁﬁclaﬁemlml or 3H2

per cent age of t@g&t ﬁJr%d?&‘ﬁe\fédw L,r‘qﬁi : ?@% chal | enge

Figure 21 is a grap e cg e ’resu ¢ 8% tect challenge assays
as the percentage of ¥oHer pspei ihiayentign featuregiisolated pohyarntidaybatindtdean
gemd | fef Figure aaﬁgensgmw@ﬁmamadﬁmad&emn%mdaﬁ# 6101%&9!2‘45162@99& ;o
| iCi ¢ 39 el R € am no acl
sequence o:J' aqupl ge?n‘é?(?ol%gmﬁ% it Zl%lggla’ah&) } picting the
results of pr| nary @h%"ﬂ@ﬁ@@“&s@%‘?@n&@nf%@%@@@%t@@@cmﬂmﬂm@
surviving di re(zhn@ndnﬂdﬁngpohﬁms trtdofthaespecifically bind gidnrexdhxin®f &, fRk)

depi cting the rgsli, f n e
of Iohamst grs sur VI VI ng to %w&%ﬁ{q@ﬁmﬁ%%aéﬁn@mﬁﬁ%% hﬁ&
graph depi cti ngmbrdine EEH]GFE“W&BW‘WES?P HW%@@??‘?ME(E&
per cent agessof  Hanmmet)eantibedies\or untipgn tindiag porGorkithdredti The aNidbdie@antigen

Figure 27 is a ‘ﬁ‘%"g‘%ﬁ% ch in V|tro
neutralization % I'n ﬁEel.egg‘t;a(li:)lg|§clrll"lld§%ﬂl%;fegr\easur ec%&d\mtef‘?é presence of

nonocl onal anti bodies to toxin B 15or goat pol yclonal sera agai nst
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Figure 291s a representation of the amno acid and nucleic acid
sequences of the 20VL chain expressed by clone 124452. The V-segnent
and | -segnent genes are listed above the am no acid and nucleic acid

sequences. Thy fb¥B1a5€e overlined. Figure 30 is aperus2005/003725
representation of the amno acid and related gernline sequence of the

VH chai n expressed by clone 124-152. The V-segnment, D segnent and
| -segnent genes are |isted above the am no acid sequences. The CDRs
are overlined. 25 Filganoehesasneq,&emmmeﬂwmpoﬁﬁdmmcmmugo(a}amwblaw

rel ated gernl i NRmBRGMRABAES bbbl or\éhm P&%ﬁﬁ&e&!ﬁaﬁ%ﬂ&ﬁcaﬁ 1y binds to

124-152. The V- t an enes

ani no aci d sequérf%%gl t?ﬂB%@BF%&’Sg% W@’dmmcﬂmaﬁ %@Y@r@?g‘? inging
schemati ¢ reepr gmetiingthéreof tipdt spdaﬁcul@(amdslao podifledplokidd. | ndi cating
fragments that were yanahnet eé%ﬁ:%ﬂtﬁﬁ‘%eaﬁﬁ&ﬁécﬂ&eﬁxﬂﬁicea%l il &
reference synbols in the, varlousg 9 0 5 #%WE" enent

Det ai | ed Descr i AP BFodirepqlyrraf cas 755: /°’ P % 3% BT e a
cl ear under st anidentigaldé SEQéDé‘iIk:l 2j I;e#; 5,@n 6pegl, weheadimrthe niidleic 368 edghence 3@t

definitions ar €
2006/ 121 422PCT91U5§§‘83%$F ?52956 ‘95%?99% $r%re1d¥‘ﬂaﬁa1 to SBQ D NO&:38, 20, 40, 35,

refers to HIVSF'FPDéﬂlﬁ? EPé‘H%?‘P@SS‘% ‘feFtP@lm‘gu %‘b‘l"&ffﬁcﬁ’@ldam d
sequence of C. aicédinga podypeptidernt ReaitSEDR, S(I%JW/\QQO%J B%0198%4, oetlort identical to

GenBank(r ) undeggﬁﬁmw 3“!@78{?]%?%7 tﬁéﬁﬁcﬂﬁb e &géegl@e{s%ﬁ@aé%@/&

roure 22). L TOdh 85, b8l st Y e NG ON, Vst ¥

NO 42) is provasded as hosteelBomk( bapterialdbells, ags Essiically) intinding @ #di#2 acid
version Q4 747%@%@&1@@%&% & 5%380%, d?%?b@s,@s% %99’3%??1'31&{&10&11 to

t h bl
:azt :alrjgd;mgleg a#é@m a& > At re&t"éheﬁrttﬁe’(“@leéc acigyjerprnce s pt lgast 75%,
protein or ot he%O%;(SﬁtﬁoM%%,@ﬂ%cadndrw@nmﬂIﬁJlSEQDmm&;sl?aﬁo 7%)36, or 37.

- bod
oroduced by C. o {1 Ared Srak &pRald Rk Al B Rl

protei n anti bod§FayFRSe FHecpding 6%1)?@5@%%(&5 atdeagt 75%a8Qérﬁ5(ﬁb REY) B17a199%s o1a
15l i near emit opﬁoreaﬁentxala) SEQOINE: 34 56,158, drab, fol exagiple, wintéin tHemadleh Boid

A "human anti b%ﬁr; | aﬁ@as?%%,ﬁb%’ 85*?%0@%8“%5)'0%‘?E%r&‘&gnuc%%kﬁﬁ@ms

regi ons derive I'nTsequences
human anti bodi e¥» é’éé&qrt’ééd @ IEeiopglso fqa@rq%@@reﬁwmeca@rﬁ inchiding anueleinanid

encodgd bé Bume@mmdpm@epmﬂmmtabmsm,%weme%% ,89%, orlﬂbtbﬁehﬁlﬁﬁto
I ntroauce yr I V.t 1o _or
6.5 B0, o BN o et

somatic nutation

bi ndi ng pofk i or‘?e%sﬁ@rtye-cw b, 85 W,é’é%h A?%: @ mmode idpdigal to B Q@Mﬂaﬁﬁéﬁ nor
with a second a@eﬂfhmﬁﬁbﬂ@%@@dwdéﬁhodﬁ&dﬁ, ep@,tUaa:eﬁaucaisgaggﬂ obfitehils, th@

d||f|C|Ie or K |
e.g., diarr heahﬁ‘\'lﬂl MJ@?&&H‘% iﬁfﬁlﬁﬁ?fg Bg"é’ @?P %5%0 P’ds
C. deci k- associ R 98 %5%%@85@“’(“@1@ Pt W,@aﬁ%é“mem:lpln wherein

anti biotics, ormhmmmmﬁanemadleﬁt 75M.§ 8004, B6%, F96,057R084, & inflReidentical

and at risjly fory rsg@sfgoé)fsstgyesgh ?ﬁse) The treatnent can be to

cure, heal al levi a Teveé remed aneliorate, palliate,
i mprove, or affect tWHE ?%P%P%HS%W‘Q(%O%% 66 yensirells mammgliamealpe
infection, the 5gm¢mmmhmﬁswrhemgh(eﬂ@;ecnsmsadeﬂs,pfmglelsm%ﬂm on toward

Lhe di sease. 3047 arpiplnpl A0 khelOK R LAIGELLE Fblald i T 02

a CDAD, or a theraﬁeutl
anti body that %oRP g@tapwdyebwwhgqhag BOTHGR fherEef] t’@atmzﬁcaﬂybmdstoan

adni ni st rats on éxotomnsﬂ‘lojlcﬁnftdzum difficets (i diffieity), GRARh kitibads Ubdnﬁgén
t her apeuti cal I &%ﬁe&ggwﬁa% 'fﬂ%q%t%ﬁin%gé/mgﬁ E‘{r’]‘tésl Dy “Iég mant

may vary accor di ng 0 TACtorS sUe e dI sease
and wei ght of tH&CHEE G idilidle-madigledsBicnse. abi | ity of the antl body or
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‘Exanpl es. Alternatively, thi's property of an anti body or anti body
conposition can be evaluated by exam ning the ability of the conpound
to nodul ate, such nodulation in vitro by assays known to the skilled
practitioner. In vitro assays include binding assays, such as ELI SA,
and neutral i pate2egsays. 10An anount of an anti -t oxi nPERIUS2593725
effective to prevent a disorder, or a "a prophylactically effective
anount," of the anti body is an am)unt that is effective, upon SI ngl e-

or mJItlpIe dose ad 0 the S n preve tin

del ayi ng t he occurrghggﬁ a‘i’%‘b ?aB?ly‘Fi%‘%‘g #tlpdzor (5 portion
inhibiting a smﬁm#mﬂ@mﬂymmwmﬂm&@%ﬂﬂ irnmeuembedmhtsthghuman
protecti on are rﬁkﬁx‘éblbﬁ@anﬁ%ﬁf&%ﬁ?endﬁ&ﬁgﬁﬁﬁb Qﬁeréd‘_f ﬂ%hﬁgﬁﬁ&s%c difficile

Th t t | e

T mer oncs, 576 MRS A In bk QA Spiment, Hf oolybigma ofiofy o aeeb'acﬁwqrmtrwf
di fferences betmaﬂmbmésfat@dﬁmleﬁ@mnBo a difference,
statistically or cl !xﬂz!uib&ie% %p&t@ﬁ%iﬁtéhﬁﬂﬁ fﬁhﬁéﬂt@ﬁ@lﬁ&n@?ﬁ)"ﬁ% Iétéhqluin‘éﬂ

states. 20As used e e eC|
to" refers to tHE? °8¥ B’ﬁ S‘fﬂﬁ‘fa@ggyﬂfgcgﬁ“% é’lvﬁﬁlﬁ’laé?d
C. Oficile wi tlmmanmﬁtbqlmatgntlbtﬁdyathatlswﬂicailybm@(wmdﬁbﬂeMR 2) bind
tuoTold Oroat er, L 1y oo op o RaFadotlols SAchAR) ¢ dele (B n g et by
"anti body" is é‘dﬁf”dﬁ &g o fhesehirh ﬁ?latﬁ‘éﬁ g“ 8#”“‘11\%“ %&gwmm%mdmg
chai n vari abl e peBicedhasns thabspoeieallabinds tremexotozis of/Eloyridamddificilé @agifficile)
one or two Ii ghﬁaﬁ&ﬁo&héﬁ‘&h\(@%'nﬂﬂﬂﬁcr mseéébbpgew He PRGN ed o,
VLC). The VHC an VLC re ) g!%{}' E{ear subdi vi ded 1 nt I ons
of hypervari abidFipgH °'?Sé? GOE%& Ffféﬂﬁ TERpUS 'i“é C), or
("CDR"), iwter sliperhs® @r valaphe wfdédgﬁrsletﬂmﬁatelrchsemr @heanibedyadntigenibindthg
"framework regi nm&é%rcanmdeﬁﬁeaad gfg Bﬁﬁvéﬂo@f‘ﬁﬁ’cfﬁ%{s&ﬂ& 2nd CDRs

has been 30preci equentes of

Kab
Proteins oflinfl éﬁ‘)‘%&?‘ﬁ{é’f{g’%ﬂ?s& Fifth Edition, U 'S. Department of
Heal th and Hunan Seﬁhemﬁépdwm@mmmﬂiglmmomer®ieﬁme1dmm&edaldsniorin

Chothia., C etooﬁt)ma cM%x {her th&8peatld ?g%rﬂ% 3 fgrl 2 §Jcont¥:ﬁ]{t}fa? 6%1:1%%10% 81tibody

|ncorporated here| enc re
conposed df throB&" mﬁW&P’P’a‘B? ﬁ’ﬂ“f’g Ingpe %iﬁﬁ’@h '?‘PG‘FH ibady omiigsnhinding t o

car boxy-t er m nysrtion thenef Sfebifichltytiindy t@CdﬁﬁtcxlEMun@Bid thERdonddzan FR3,
CDR3, FR4. m&ﬁ'ﬂ@loﬁﬂl'&tﬁ{od M-aghg&]adjﬂhfti&fp ?Itgb?ln Cons aﬁi &%:L&é% %e:%ﬁ?cilee

i ncl ude all or %3 8!5 nt reg
enbodi nent , ag?ﬂ}f-‘ ﬁicpn%?see%aw&wﬁp rﬁﬁmf&@qoawamuon
chai ns and two Ihatzghﬁamhmlﬂmgéwhm#gent aah b palycloviab g @itia-globulive@ gy hurdia

2006/ 121422%PCT/FH§EQ Jb%ﬁ)725 and |ight inmmunogjobulin chains are
i nter-connecte % g di suI fjde bonds. The heavy chai n const ant

regi on incl udes thr@'\ea a5 embesijpent anyantibody orpuiigenypinding portion: thereef is
const ant regi omdininigarapwhiske thchflesenaridstetijt chdil regibh end/avdrable Gedvo@hdin

of the heavy 5 g

"t er act o ¢ b oo iatealts lfyidh Nt Qb d ViPRLDy bib regon of e
typical |y medi #Eebadygradicrdibysloge 3% € eaincluding,p varabiplight chainteaion gequence
factors, iscl uddentjcat &y SEQ D DEl:4 andafvatitisle hamy tairsiggibe S8qhency identidal RSEQ

cells) and thel-b ' corrponent (A qg) of the classical conpl ement
system The ter m aﬂl y" includes intact immunoglobulins of t
IgA, 19G IgE gD, é@m@ms@%wpg?%s'aﬁ%ﬂé&lﬁ)ﬂgpemeuﬂ@mmhe

I i ght chai ns ofadihdstéradrinreogbintidni withamyantieodgfor intigesbidipg pordon tharebrbehich

"1 mmunogl obul i i
pol ypeptg'.J i des SE?)M&%??%&B% I%R%ghgé yncilﬁ)iﬁsd vaﬁéﬂl%gﬁ %gﬁe'fg sﬁ%%ﬁlcal fo the
recogni zed®hungf™? ab‘b"GS‘P% anspraEble Reavy 1eiop ghia antibadypraduced by
al pha (1gAl andlongA23- 1521&@&9](1&1{;@ variah2ight e redigDskguendeidestical to SEQ ID
epsilon, and MnGSRH AN aribBdhiy SRAR gioft SeqiBide idtRtdal SERIYS Neha).
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consisting O the 'VHC and CH1 domains; (iv) a Fv fragment consisting
of the VLC and VHC domai ns of .a single ann of an antibody, (v) dAb
fragment (Ward et al., Nature 341:544-546, 1989), which consists of a
"VIIC domain; and (vi) an isolated - 18 - WO
2006/ 1214221 WaNoup200%/ 003725 conpl enentarily det er m ni ROI/UEQI5008725
(CDR) having sufficient framework to specifically bind, e.g., an
antigen binding portion of a variable region. An antigen bindi ng
portion of a |ight hain riabl |onadanant bi ndi n
portion of a heavy @h% ‘%@’F ﬁ?‘gm ﬁ@"baﬂugﬁ%‘g‘%%pﬂg g@mizﬁb}'
t he Fv fragnentclonyBD8 Givl inhelingaiyaripele @tn@r&gmmg;modﬂnﬁc@msmm
met hfds bty a S.\W?;H*aﬁd aearlawh%svytehﬁhr db@u%uVHégl”i&éﬂuﬁﬂ t&)@ﬂ@'ﬁg?qt@ﬂ
single protein ai.n i n re air
monoval ent °nol @@ﬁ'f‘“é%te CE Br%‘at?ﬂ‘éqdﬁ%@nﬁ(gg%%%ngg%"% B| rd
et al. (1988) w@n@@mm@—mw toaliidinp 8 tvantabe light cha{n]x@ﬂ&)ﬁqme
Nat|. Acad. Setighi5f 8538 HINERSBknd s SHibL o

> he term™ aantl gee;ﬁegw‘gll ng %&%ﬁ?ﬁuacﬁﬁogﬁé '

al so enconpassggﬁlﬁ)%%o ortion

anti body. Thes dy portions are obtained using conventi onal

t echni ques known t olit dnother sspedt, thkinyéntiomfettaees arethodafod nakieg pouttibodysorar e
screened fgr ut e
term" rmno@pem {llécénﬁr% gto;%ﬁmi% %E%‘%&é% E*tc)lhg)tﬁﬁ% @%O?W& e w
si ngl e 15bi ndi ﬁ'@%@g@l symaﬁaﬂ ‘PF W@%P@FEWW%&%@F“
e.g. epi t ope. hehiyshtietumsgand and @ Sumar hght doeiroinakgeaa tith@dythpesition that

I I )
oS ST W TSV SIS

preparation of antibodies. or gg{; i ons
conposi tion. THEOPER Ghm eupptiEpiRd, forexarpple: by dgatment vﬂﬁ’e@ﬁ'@%@ehyderoépiér s
to anti bodises trnstionreg.2tmppamddnantmphai) elhe noatledtcenl further ihdwdeak schtiy

reconbi nant ne xpressed using a reconbi nant
Hine S G ﬁﬁ}xﬁfgttb &9@&&&%%St ol

expressi on vector tpansfec to a antlbodles i sol at ed
from a reconbi nant, %WBF‘W;QP&F? atuges mefhods for making o uman meraglogd antibody or
i solated from antigambnnl[ng(;mrtgm theseaf by p@yididgatnutlsictatid Ra@Eg@ Hutn human

i mmunogl obul i n rﬂcﬁﬁﬁ r

i sol at ed any ot 2@%@%@%@? E%b%%ﬁ%ﬁltiﬁ%% ﬁ:@&]&ﬁﬁlﬁ&&ﬁgm&

i munog! ob%l i n sgepEn b Gudificdes apdexpreseng ““é%‘a%%@éshf’ﬂgéﬂh

reconbi nant anti bodlmthﬂmhwd@eﬂmmvaﬂﬂnf%_ gW@Bﬁ@ha&%ﬁa@na in
vitro generate odies,. a .
optional ly i nclqn%ﬁ“%ons Yen{mre I on Jé'ﬁ | Ve %gﬁ%r@%WTwabh

i munogl obul i n T%’éﬂ:? boftheantihed we@}w%l?)éqlwe:*melmés e 3bst anti al |y

i degtl cal " I(ort submyﬁb‘ﬂhmmlhdr)tsphamﬁéﬁﬂédﬂﬁnfeaﬁ@és?;tﬁbﬁddn%@tfahdf&ioﬁm no
acid or nugleo suf ficien

i denti cal or eq%%dnf%%[&'m M&#\%&ﬁg%g g 1%0@%11‘«11311:
conserved ani néeﬁ@}sﬁﬁ%th%%ttﬁb?@btﬂf@ﬂ@?d@fﬁlm 13&1132,%&1m!é§1@r -

”EC' feotu des é 0 a Semtﬁﬁ]tﬂ@nﬂ@iﬂdnﬁammé@'nﬁélddd&zﬁmnﬂ&ﬁﬂbﬁth?t
the first an ide sequen ve. simlar
activities | Eags ol silu el gk SR SRPENT dlfRRL (e
same specifi m tigryAing adragsggpic m@tab%m@@%n@fﬂ hmw agenpmE that isfludds @ hfvnps ¢
anti body. 3o h@ﬁ}ymﬂhaﬁﬂaﬁu‘gsnﬁnd ‘ahasmBl Egﬂchahﬁ&ME@ﬁe m%@ﬁﬁ&ﬁhﬂr e
perfornmed as f egagto %&%ﬁe &’&&lgl'nra%ﬁ'uce ggl%un%ﬁ%férlgc%cytg%{r?pg}e a

corrparl son purposes can pe I n

first and a secBHlEsn %@%&W&néﬂmaﬁﬁeméhw&epwe@déﬂe@ng@mym@mm
2006/ 121422 PCT/prisi0eah QREwAD tiapipetititallgbindH ke ex@Rgtinion- honol ogous

seduences can be di gr.a00kderubls GATAALIANANRIR8bes JHE: LGRS N OF

a reference sequence a conparison purpos 50%

of the |enfth GAvanfages e,fioé%am?éc the quithodiss arglikely 8 broessdnpunegsnig indymsns
Snucl eot i des atthaatohhsiman aitibgdiesyiThe fieeip¢ 1ﬂeﬁﬂttbﬂﬁ&a6ﬁvaﬁbh§é&%hﬁ’ﬁs soon as
positions are ttﬂ?&hﬁ@dm@écﬁgs s1t¥¥]o%n mt%cti%ogn& &Pe@tl}lfrrll Ergl‘lezes ’;he Isease. gu%gge s

toxin(s). Fluman antibodies localize to appropriate sites in humans more efficiently than
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~15honol ogy between two ami no acid sequences is determ ned using the
Needl eman and Winsch, J. M. Biol. 48:444-453, 1970, algorithm which
has been incorporated into the GAP programin the GCG software
package, using a Blossum 62 scoring matrix with a gap penalty of 12,
a gap extendwmanmdzmmz)f 4, and a franeshift gap penal tyrmmﬁoosmmwd

herein, the term™ hybridizes under |ow stringency, diunistringency,
20hi gh stringency or very high stringency condi ti ons" describes
conditions for ridi zaj hi ng. CGui dance rmng.
hybri di zat i on r"@é “E?a‘ﬁ f%ﬁeeaéqn@ﬁﬂsiﬂre?} 68‘8@ ile, and s

Mol ecul ar Bi ol og;xkelﬁtordnsmytmetyna&gﬁdhsa,, kY traditi@nal amibiti6 thet: @88, whi ch
i's incorporated her@iﬂ{&ﬁf %Eﬁ&&&%ﬁage@%ﬁ%ﬁﬁ%vﬂﬂﬁ@%&b@%ﬂ?ﬁ@%ws
r can be use ecl

are descri bed i n.that rence, and &
hybri di zat on ’Pﬁ‘?ﬁﬁ% QW’EP%@E“%@W@F‘@W are as fol I ows: 1) low

stringency hybridization conditions: 6X sodium chloride/sodi um

citrate (SSC) at about 45C, fol lgped, TN iﬁ;’%ﬁ, 0. 2X SSC,
.0.1% SDS at | east %1 50?('[%%% ‘Qﬁﬂre ;Q irg]gs can be .

i ncreased to 55C fof'§ isatpie Lifime @%imc@r%ﬂuen@ﬁ i Yahesh ¥ shaws cy
hybri di zati on coeded bpmBN ASEqiiRCesdtorndnohitlorh @ owkrrhiedvitsis fepresentaniino acids

nybr i di zaton ﬁﬁﬁ?@%@@“ i eltinflndiithes Hold 3B, PRk a8 Sl
more washes in Tegiens, Py GnIpssedine goup I a&'i"iﬂ"@ﬁ‘ SRAPSPCH gh stringency

hybri di zati on condi WmezAikz&eweaﬁﬁhmﬂﬂﬁmﬁimicﬁ and%nbels aeild séduehces of the
fol |l owed by on Niold g]]{r:iﬁpﬁ i

under st ood thais’l(f) he an?re%@gggs an t| geng%i ndi ng %Blria%%ﬁgé%%%s?eedoapwe
35descri bed her%%@i‘né‘iﬂe““ﬁ@&aﬂd@ﬁ‘&i@@én% Feowrlingdn- essent i al
am no aci dissubst i t uFigmns2B ish refrestatatiat ofiaveniao svitbaidantleilacidiséqeiiceoof the

t he pol ypeptid %é@%sed‘ﬁ?ﬁoﬁl@%@r%@@ é?m@@trf)'-s% é']:[tar?&’)b&gln i‘:ﬁﬁcgﬁe
bed

will be tolerate dverse esired
properties, suéﬁ ed abayie i amdneraid andimpcleie 46id Beuensesn  ThedddRsrse oved)

in WD 20061121422 PEigrris? ) D5 refrdseriatidiontitiee @iin®acid andameldieacid sequences of the

247: 1306- 1310, gl %pregs%ﬁgg&%ﬁé ):458 fﬁiwg %?%nﬁaxﬁlﬁbs%%ngﬂ{tgegas e/ li3ted 1 ©

in which an am no aci rep RO “&cT dorast due .
havi ng a s3mi | @bovtheansing peid %mﬁciqwld@mlemeﬁoTwlaRi agpwabeedhavi ng

sinilar side chai nsngawesbeﬁn @ﬁwﬁ@ﬂoﬂtﬁhﬁzﬁﬁoﬂdaﬁdﬂﬂeﬁﬁaﬁﬁ@bdubﬁﬁsaftheu

nc ude am no_ ey bR RS B 961 E N Yabfed palokil QLI

hi sti di ne), . ‘asparti c acl

unchar ged pol arar%hs&é apeivs theyamigo geid %tpwbm@gidﬁequegciem ’&hq @eRs are pirqnieued
t hreoni ne, tyrosi neFigitfé#&isrh&)spre@ﬁﬁﬁéﬂ éPiheSdntlfo £diBanASubRicGicid seu¥kdes8s the
methi ont ne ¢ 1y ?%ssshii o %%fﬁ%zd@f%ed%ﬁg%ﬂ 8, A0 312 e
10t hr eoni ne, vailS erchangedhiy: bereip). afhe Vasegnrent iaed Eagment gehessrg kisteg above the
tyrosine, phenw@ﬁmidm nhawafaea I@aﬁiences sme@me)a:e oveﬂmed\
"non-essential" amrﬁ rgkglsrem reS| % % i biﬁ aIteredfth
fromthe wild- t\¥§ ejuefice acﬁgprgseB a&&no%cb e dfqpgrces o1 tae
agent, e.g., ehaihexpyessogiby ielage 3% V-ssigmpntzand &segmpnbedseoiio itk
act IhVI ty, sher e\BsTeanemseaahﬁdnucmaamsa@eﬂceﬁemm&i&eewhﬁea Ints]ych
a change. nl e r ca scientjfic
ternms used herein hzl;?\f”eu?‘f;121‘“?S %@‘%ﬁlcﬁkn el}%‘ﬂc n‘rﬁfc%lr‘l‘ ST ?h%?fs% one
of ordinary skmmdmepftaw(l;t(&mAtn@nmn@hmm«%esitntpémAon bel ongs.
g\lthoughdnﬁt hods an@igiméseid-Blage Sderdf gidphOdep &ﬂugmhewzﬁﬁn&mh zation
escri bed herei t
pr esent |nvent|d§n9ﬁsﬁuﬁepargﬁ%§&fb@a%%?§s%%%i&n§t‘%r lgi%goagrr%u%é‘é FF@&A
bel ow. Al |38publdepisisiresnlis fopassesisperdormied with IMRS0 op&a FHE6B ém:tmw@s for
references nmentasepestrivahad WitleT-84 celROr porat ed by reference in their
entirety. In case of ﬁonﬂsl aCs%henEart]i%r ge%én%a ond t%c in&ncggel%]épnhQ ?Ild'ijcgjcmgg

fragments that were analyzed for epitope mapping studies.
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The new net hods i nclude adm nistering antibodi es (and anti gen-bi ndi ng
portions thereof) that bind to a C diificile toxin to a subject to
inhibit CDAD in the subject. For exanple, human nonocl onal anti-toxin
A anti bodi e pgd herein can neutralize Stoxin A i.nhi bit

rel apse of g’&gygm /le medi at ed di sease. In other exanpl gg?m’sﬂ@m%ms
conmbi nations of anti-toxin A antibodies (e.g., anti-toxin A

nmonocl onal anti bodi es) and anti-toxin B antibodies can be

adm nistered to i nm,gtu,-g 8B 4B Eche bt 85 Bscidfons DHORR: Ahggdléﬁglagﬁ%g af

di sease rel aps ; éga 4] sﬁx nonocl onal™ anti bodi es may | ocalize to
sites of disea éOP(e PHig ut) in vivo. 10 1. Ceneration

ocAnt i bodi es | nmundiégsme9 is a table Hstipaitheradults ofii mixb assaysdo deteumineaebisaii t h

ant Id gens gxp { Qféf?&iﬁoﬁﬁ‘oﬁ 1etga1(fjci1u§dn mo%mu%ﬁhmmn%aonﬁaﬁubom
produci ng anti -t oxi odi e nmuni..z

15i nact i vat ed tOXI #b gcpl%‘adﬁlesr %J;tﬁ ]fsﬁélsgl QPQtfé’bd acgumulatiog,
treatment wit Wsﬂammmdﬁcﬂﬂgmmmthyanmem wyro.oxygen
treatnment (see; e. W;gmB@Mmlsshe%u@& To?@ﬂ%ﬂeﬁmf&%\iﬂ@héﬁ%& o%%m&’&us
1983; Woodr OW%%%&‘QN é/ tion Vaccines, Marcel
Dekker, Inc e!fglgbﬁamwtr mse@o ifficile toxins with
reduced t®xi ci ty cfigdyelﬁmdwhdqscmthaaemﬂbbfth%ssmystabﬁx@ex@@age of
e.g., US Patygmsiéfd mq,ﬁ% v

5, 358 868; and 5,4 2 ﬁ%a%&tfﬁogﬁtﬁgﬁ%opﬁgﬁl%@ﬁ% gel etions
or point nutations i’ﬂ""f lstaﬁqphd%%ﬁée%‘{m LR ansERssayRES s RsTGeataee
fragments of tofibarnsiers sgviving clirdayei tastrientblogsiy. C. Aifitieehalpge oach
is to inactivate t!?’?g:ﬁr@ﬁi&a?aghﬁi@@&ﬁ@%sﬂ& t"?as m%ﬁ&ﬂ:ﬁ GebtiFRPiHin 6

al, Int: and | nmun 2000 re eryes
the nati & strt%’fﬁ‘ragdg’fx&%gaf’&ﬁ?sﬁr @32‘8 semeotpplyslonal antisera
treat ments, ardwnt gnats imanmized with texnidib diH388” mﬁrseto sEmles mevlﬁah sétadrom goat
native toxin. 4§ d«i8352l

i o oI G e e
with specific epit ous
anti body can lagcnﬂsmrhampdensmpehamstamela;bsemdeh nal region of toxin A
(e.g., behween am pg,Acj¢R ajgra%vﬂ:ﬁg'm 2.5 %t&?haﬂ{ste?re g&%ﬁﬁ%tﬂ@'

region (e.g., between ﬁm no "a
exanpl e, an amEipuess of é‘f’sﬁrﬁﬁwvgﬁd’ Yrigtiestaent fgllowedbud:. difcikeo an
epi tope Wit hi m:hailmga) Iﬁmstlasw&‘é&eaté‘d?\tﬂh wdncdmayding vAucomycin andB8, hﬁfcbz\ﬂycm

ti-toxi B B,
o o 1 5 S0 Wi T GRS WL B 8 O
an anti body t hat 3§Eﬂ’ﬁ ‘éﬁ@faﬁbﬂ?ﬁiﬁqgi@eﬁwpwwmsﬁﬁsﬁﬁa@bﬁtope

\émog gll 2 Zziznggg q:emehﬂa@éo’t‘heﬂﬁﬂﬁ@nﬁalstaﬁw dhn&myciﬂ&eaﬁnenf\/ié;llow?d byCl,' difficile

n? 9% nocl ona
Anti bodies in ﬁ#{%ﬁ\g@ %%%é/b ‘1%}? Pée? ggyggﬁcan be produced in a
manner not possi bl g‘&?ﬁ"ﬁ#ﬁél%ﬁ@?ﬂﬂmﬁﬁh@i%&ﬁ jeMpesvssayamttheer a
vary from ani lpﬂceﬁt@ge&fhﬂﬁhcm%@ﬁﬁ@%hﬁ@ﬁ@ﬁh&@ﬂbwﬁmmddﬂ@ﬂﬁi&%h' bl t

a uni form ant iy
generate nonog onag %ﬁaﬁ%odl es %E&ﬂ%ﬂﬁa{‘fg |33ﬁéﬁsﬁ€§@%f’%t°° amycm

t echni que¥d f orfreptEst Hamylernwere ﬁﬁtﬁbmﬁlweweegammcmdr% opggepived
reagents for modestoienig hybr| domas are well known. Monocl onal

ti bodi b cl
Somvont] onat o ome FAEES 2 oot dgﬁé‘%“ﬁt“%?o?%‘%m&”&?ﬁ?ség AREBe
somatic cel |l ®5% ?ged’? ?'&ﬁ‘i’“& @enhf?HOW/Fq bt @idfficile
Nat ure, 256: 4:9516113&9 FrmsBeewere lilﬂmmblkqd,m&lai fragnientof tauia Blpaibelo clhdamycin

Anti bodi 6§: Ayl-aBRh2 tory Manual Col d Spring Harbor Laboratory Press,
Col d Spr| ng Har bor Althougg these standard techni ques
are known, it is dgéﬁ”f'%ﬁ'éats@e%@ﬁﬁﬁﬁﬁpﬁ fagrions

rather than magéntstohamstedh £6. dificlls dinskt dhbidampe ﬁlu&él.e%:ﬂ? 1¢1€€ USBsera from
goat #331. “Clinda” refers to treatment with clindamyecin.
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“immune response to nurine antibodies is called a human anti - nouse
anti body or HAMVA response (Schroff, R et at, Cancer Res., 45,
879-885, 1985) and is a condition that causes serum sickness in
humans and results in rapid clearance of the nurine antibodies from
an i ndi vi duaWozoeiiesed ati on. The i mmune response i n huneeiU2005/00Be8N
shown to be 20 against both the vari abI e and the constant regi ons of

nurine i munogl obul iFgs, ;—Wﬁ gq@ﬂqg ﬂ@gﬂlﬁgtw@gﬁg vsiaf

adm ni stration toﬁg maé{ﬁJ an antL ﬁ%jfé[velgarll her "ani rral S
and hunman pol y ASHAFEh A BEH;S Survivin B °t§1 EFtA-“?8he of animal in
which to generate hﬂw%ma@r@halbplamwmﬁsﬁ@reat@aﬂemsgwaysam':’mse
that expresses Jajiamig ddf‘ﬁbﬁ’!ﬂ |aﬁﬂibh§dﬁeﬁﬁfb€tsch5%§@ tﬁﬂa&ﬁcké own 25nmouse
i mmunogl obul i n gene ansge

contain huffan |mTun "5‘6 Isr?rB@?Fg"tﬁ{“?ﬁ m?a&desﬁ&%‘ée'\@brdgﬁ%w

human heavy (p and ﬁgtmmzt? s alrepgsenteticn of theraminvoagideoqence ofel) diffiwlesoxin B.

together with targe 992?,5 ATy nd
| c chain loci (see ﬁ"?ﬁtrﬂhbﬁﬁ dgﬁ%g tga%@ﬁﬁgG@Q%%&y&S%@
856- 859, 1994, ipgest E&fefssufg*)’e“&f% M@g 8- the mice

exhi bi t ?0 reduced Wﬁ%lsa@mmmm@b&m[zf@ﬁnrﬁchaﬂem?ammmw

i mruni zat i.gn ’ghﬁt@ﬁ’ ain transgenes
under go cl‘g’ss %gd} tati nltg gen%hate hi gh
affinity human | gG( ’éﬁﬁr MIB‘H&@%W allgngeppsaysasihes;
reviewed in Lorﬁs&egagd‘dfhﬂaﬂdbmudmwﬂgcﬁmﬂej‘ dgﬁa:meahallﬁimt macol ogy
113:49-101, 1994 L 1s'ﬂgr & of asdad flwhicH Ohtion of
O AN ki e ot S
mce is descri bngoatpolfyclbmaﬂecradﬁmtoﬂnﬂ?. TayI or, L. et at, Nucleic

Aci ds Research, 20:

| munol ogy 5: \G}d Zeg&?gg cip} on et nfmo?md alnﬁha?ﬁ@ta%ﬁg%fumgeﬁ ef,the
USA 90: 3720- SR by elned b (S Yﬁsg%%@—sem@st andyfsperaset genes
al ., Nature Ceruedlistesl abdvelthe’ a3 acill 9RBnucleivenid sdquetiesaThe CBNBDe dverlided;

821-830, L.1993 Tual 03, 94 1s§|r%qreﬁlntaﬁ 'm%o%%g?;g;&ég%% g%}g %egq%encas ofthe -

Tayl or, et al I nt ernati on
Fiahwi | d, 35, ofViaghain oqEeeied b5 plose i 8 9“8%8%@5%93@1@%@3 aigdisted

further, U.S. Paboveih&ahinga&d akl SucldRedcid s’éqlﬁﬁ&s 8‘?-153 CIOR Sare Badrlined.
e

5,625,126, U.S. Pat Pat . '
51770429, U.s.. pay Fird i3 gnesggionRite abig i relgocpenglps soquence of
5,874,299 and @@Hpbmw@rwqdwonedﬂﬂ 15?,! mﬁfb@g@eﬁnﬂ-smmtmdd #grent -
Publ i cati on m%enéé&aﬂsfea%%mm&%a&%ﬁmw&étm% ow’é@n@él 1227,

and WO 92/03918. 9, nerate fully.hu mnocl I e& ies to an
anti gen, HIMAb nice g’%ﬁ %ie %‘a" r%?l}'f ‘3% 5 SERTHES
by Lonberg, N cétheéILchamteap@sseQbsebnezw Isgsﬁhe‘ﬁﬁemgmdlmeghw Behes De

et al ., Natur &sﬁﬂ@ﬁ@@'ﬂﬂﬁnﬂﬂb’acld-ébqu%&* &ﬁawkg&éoaaﬁné@ 98/ 24884.
Preferably, the m Ce.

i muni zati on. For exeﬁ“’r‘ﬁféezlsg s%heﬂapf éeafeﬁ?ng”ﬁ}a? gﬁk%ﬁ’%ﬁ Pﬁ&??‘@%f”@lﬁ’amg
toxin A can be fipsments Siatiweranoaiyzed foriepitang Mabping gudiesat r aperi t oneal | y.
To generats anti bodies against C. difficile proteins, |ipids, and/or
carbohydrate nol ecu ] nized with kl | 1, d or

nonvi able C. diffi C|L e’r%fg?gegcﬁéisg&lﬂog%ﬁwuu a‘fﬂflﬁ?llgale’ﬁt é ?‘rflg’@e%spond
best when initially inmunized intraperitoneally (111 with antigen in

conpl ete Freund' s adjuvant, folﬁmdpbsenbﬁﬁ@mﬂgmogns every

200t her week (up to { I
Freund' s adj U\(/aﬁt 'Fﬁe |”% I&?é%po%%gg%ggpn%%%%@%‘ ﬁelflwg the
course of ¥he ifpAInEdaimiionpriscorisnienitmondeddalewsanpl es bei ng

obtained by retroorbital bleeds. The plasma can be screened, for
exanpl e by ELI SA or flow cytonetry, and mce with sufficient titers
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HAT is replaced with HT. Supernatants fromindividual wells are then
screened by ELLSA for human anti-toxin cell nonoclonal IgMand |IgG
anti bodi es. The anti body secreting hybri domas are repl at ed, screened
agai n, and @ t'%l positive for human 1gG 5 anti-toxin nonoc

ant i bodi es,‘!v &?ﬁg B&*%ubcl oned at least twice by |imti rfé:Tmsfwa"?oaﬁs The
stabl e subcl ones are then cultured in vitro to generate snmall anmounts
of antibody in tissue culture nmediumfor characterization. I n
one enbodi NeEntpegufint r ansgenk ani mal used to generate human

ti bodi to t t ai, t
Soret s mes 2550, or TR 405 Ak Ry jo bt £ Bt o dne; Al e
Exanpl e 12 of amipogsidzaRgace(of Codifficfietoxkinok ($RQ Dzl)romlkxs mwdedmeamm
containing a ﬁhdwh&eﬁﬁahuﬂﬁemmﬂi“veﬁeﬁ@9859@@5%@%13612

Bxanpl s S tarby e e estan b ¢ A0 e by beﬁlﬁfgof%th

contents of mhrch are her eby expressly incorporated by reference

Ani mal s are by SoxdaPIeSIG 85 NOY 45)35 pi @ﬁ@dﬁ@&ﬁ@x&@ﬁﬂiﬁ%c&i% xinr?if?UCh

é?aﬂhfﬁkisﬁﬁégréﬁ? “’%ﬁﬁfrf' i 1&@@@3&@%&9# 3h Gy e Dierbgsaety
(descri bad i nwith&pgdypeptide.’of WO 98/ 24884) a si ngI e copy (per haploid
set of chronmosomes)apfay, @d?ﬁg@g_&ﬁ% aﬂﬁb}’dﬁh’ﬁé‘?‘g‘?‘?gﬁﬁg@ Hﬁﬁfsto)a

(described in_Exanple 14 o ﬁ@ K
endogenous NI EAMET cempaneRty dactera. Asy “aptingoxin aniibedyy al
| R segnent s 2ix(adestitrodlp drit mterﬁtsavmieetoﬁﬁpﬁfdm‘:.wb?iﬂ Zﬁ%lé)fegﬁuﬁhﬁmmﬁmﬁs

segments_( Exanh S sibBk el AAARY iy H&%“@%?%s%??“ﬁ% G e,
homozygo %@%@%@ﬂ%ﬁ%ﬂ?&fﬁhﬁ@r@ O PREMuman heavy and
| i ght chai n const r Al¢Insuan Bhiibaded td dnaentibaiyitimbhas vatisble md&oﬁthgiohs

anti gens and R{sfda -
agai nst theseH25 nthg %gﬂg%ﬂﬁgﬁ?&g I so: a@eg egr om sucajr%1 an 0girsr‘:‘rsrral
are nonospeci fFErREY ernéﬁd&r‘&d?@?%ﬂﬁ@wd‘ﬁémﬂﬁﬂ% by Grmansgeaniing
because they immtuiglobaii seqaensésigl:. emaﬁﬁ@hs(itﬁtrtﬂa&bh by efBombod kit dpedTaE €,

they w Ig be m éﬁ%w‘}’&"m%&ﬁﬁﬁ%&ﬁa. ¥ g A or nouse heavy chai ns

because both en genous nou copies are

nonf unct i onal ViR antistowip agiihads, Qﬂé@%ﬂbﬁ@ﬁﬁ%ﬁh@ﬂeﬁﬁ cinberadgiimisiered
IF nt [ﬁduced asﬂdﬁe@rm b@ﬁbmzﬂlloﬁmf Rlseond agentl Thé soHf ecW&n%a%fiﬁ&ﬁmfectedmth '
urt hernore, . ”
monospeci fic vvl‘?‘ﬁ%ﬁéé%g%g?graSry%%{mn?rrérﬁlg?gr%ﬁglgefi%ﬁ:ﬁ?:;%%%e% eggi_:ause
expr essi on of diarbeassaligs.abdapipal ppin) era predigpositioridwanda g prasspgizf
chain gene" Wt Hilseé?z Le%l. luzgaéﬂgomgmehuhe@mmwdﬂcy o?li 2 édbBced C. di ifcile-
rearrangenen asg Jihegel o%ga%%i‘eﬁm I%pse\x%ﬁlggﬁ ,1%5 C arng nes in
fi cant 1 bEPEESE7 25
?nsgggl eln‘l(::)ggr h%ta?{lg\t(iﬁe r@hﬂ&ﬁ@é}ememeﬂmmehwtb,lpaﬁmm improvenonafilefitisbul i n
pr od;Jct i ?n \t/whiﬂtmﬂoﬁaxginhét &%ﬁﬁaséc%ﬁ%’flgﬁthrt@e g&ﬁ&i ’th)és?ddﬁéin@ﬂfﬁr%%h%éﬁse or
simlar to i,ve . us, for exanple, in enbodinents
where the end%‘gé’%d{fg‘)% gﬁjﬁfﬁigasﬁeen i nactivated, the total
i mmunogJébul i n | evAl am ofm@ng@mwwmffect@reiot@tww ®raof serum
e.g. ¥ 0. 5ft0f5th eﬁhca]l?léff@dhvb Qﬂ&ﬁnt,agfh]ytam%uﬁ oﬁ%%tibowmﬁtﬁgﬁféo@iﬂé%&?
capabl e of e Q ro r od
into the transgé%umg F#%Be\% e'""rﬁmﬁ? tr?&fg% ‘8’&??‘@%&% “F@%l G- IéM
i s preferabl yihgmEpentically: eﬁecu%@mog@oiﬂwragmodnpr @ﬁmdﬂﬁﬂgelemmﬂy vsger in
t4 getl mggg ur ? adeuRitng th mc@mélﬁésth@dzgearaee&até agd\sékbm“rel&&’%f&eﬁxdmdxﬁﬂ&wt
0 0 n ress
excl usi vg/ y h%hgg’lr’fﬁw Z%Lra%ﬁgoc%%%mbogypﬂﬁgonﬁ Jé‘flﬁa\cl)\#eflée‘f PO 1% i nsgeni ¢
nouse wil | |dedrw@agp%themm@lneﬁa@hvgmmtrw@qmomwmamwetmcomuse
usual |y at | eagfimah@llffedtO8fBSartibedy orRACHoaY péitivn BDutvdi@8dbPfhe NOr € as

therapeutically beneficial effects. The ability of an antibody to inhibit a measurable
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35and VS and VIMjoining, the human sequence anti bodies wll
frequently have sone variabl e region sequences' (and |less frequently
constant regi on sequences) that are not encoded by human V, D, or J

gene segnents

as found in the human transgene(s) in the germine of

the mce. Tweim&kbkizz Such non-germl i ne sequences (or inechvdzehsadsrzs
nucl eoti de WO 20061121422PCTMS2005/ 003725 positions) will cluster in

or near CDRs,

or in regions where somatic nutations are known to

cluster. The human sequence antibodies that bind tg the toxin can

result from i dgtanstr sahereypnsed ingg epimahmeds) sivetem predictiie of efficasy iphumacpg
a human sequereegapbs thehbiliey 4ﬁau@&1~&ﬁummylo p@mce &oﬁne@ﬁﬁme@e

and a human s c ]

i sot ype SW tcﬁ@gl lrzlﬂegée&afeé%ke&gé%y%{]hl es O en Conwglggﬁg % eOrt't:DI’ e

somati c mit at |f-‘(§ﬁf(d§3) areﬂssﬁnh@hepem,ﬁuqhmwmmﬂélga%mdem@p@mnhq n or
wi thin about Ikafmeks dikemaivesy, @ldiopefly of dneatibddyet atﬂibBﬂ}F\é obBéddad b ON

and sel ection
secondary (or

W Ay A e

human sequenceitanisy ﬂ§5ﬁ3’5 bovrsipdhekilleil prpcittionem e vigre WWGIDWMWS

1x109 1V1-1,

tsﬁm&amg&%dln@@&gmﬁ@ﬁ%a , frequently nore than | x101

1\ 44, and sorret I mes, 5x101 0
Anti-toxifl anti bodiFaRgHRt gﬁc@ Béo%?niiéﬁmeﬁggq‘%é? P’i‘?ﬁ“r?ﬁﬁf"é"fdffn?%a. ng
non- 15t r ans gerprephylaciicallyeffestive amaunh! efshe autibodydaersamomt fhatipsffvetive, upon

Ant i bodi es Hu

"éﬁigleﬂﬁﬂﬁﬁﬂnﬁfé&ios@é&mﬂ%ﬁé tc;tti@éub%g@ﬁi Iﬁ:&%ﬂﬁﬂg\/orlauagnzéﬂ] s

toxin A.include antib roduced é@&)

descri bed her- A4 ¢ né EWW%éfr e“P@&‘?@ﬂ%W% ek i abl e
| i ght chai n r digvwenes, iffiengertiree tertadsad pro@Btion ae desired; indraheedtdosaicat e t he
vari abl e fzeavyygaigstérkg@ht chain regi ons of 3D8, 1311 and 3112 can

al so bind to toxi ngﬁ. In tel at e,d,, W’l@{}l&g ant, | - | n A antibaqdies

i nclude, for exanp

© eIy, ABENE e thofeRHae ?Vé&r oHETEEEDR)

of vari abl e hé'decyeashhpnibe thmd.é g5 wimh datmtesquhntgaﬁvedh?ﬁarmascﬁetvmtwo]s’ﬁa’tés
or 3112. The f
GERgSt0Q alffa@ncwg aPl: RishGaY ¥r &m%ﬁxlggﬁﬁ&hpﬁl avy &gﬁ%

cl ones are shaown
Am no Acid Se

abl e

Tabl e 1,” bel ow. Table
3W8ﬁr€ Cl one Chal n CDR Amino Acid Sequence SEO I D NO

3D8 H CDRD NYGVH 7 Atkdehetédin, "specific binding" or “specifically binds to” refers to the ability

25

30

a5

of an antibody to: (1) bind to a toxin of C. difficile with an affinity of at least 1 x 107 M .
!, and (2) bind to a toxin of C. difficile with an affinity that is at least two-fold greater
than its affinity for a nonspecific antigen.

An "antibody" is  protein including at least one or two, heavy (H) chain variable
regions (abbreviated herein as VHC), and at least one or two light (L) chain variable
regions {abbreviated herein as VLC). The VHC and VLC regions can be farther
subdivided into regions of hypervariability, termed "complementarity determining
regions” {"CDR"), interspersed with regions that are more conserved, termed
"framework regions” (FR). The extent of the framework region and CDRs has been
precisely defined (see, Kabat, E.A., et al. Sequences of Proteins of Inmunological
Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication
No. 91-3242, 1991, and Chothia, C. et al., J. Mol. Biol. 196:901-917, 1987, which are :
incorporated herein by reference). Preferably, each VHC and VLC is composed of three
CDRs and four FRs, arranged from amino-terminus to carboxy-temﬁnus in the
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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CDR1 SYGWH 10 3H2 H CDR1 KYGWH 13 3D8 H CDR2 LI 1NYDGSNEDYTDSVKG a
1E111 H CDR2 VI WASGNKKYYI ESVEG 11 3H2 H CDR2 VI WDGTNKYYADSMKG 14 308
H CDR3 WGWRGVI DVFDI 9 WO 2006/ 121422PCT/ US2005/ 003725 1B11. H CDR3
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15

20
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WO 2006/121422 PCT/US2005/003725

and light immunoglobulin chains are inter-connected by, e.g., disulfide bonds. The
heavy chain constant region includes three domains, CH1, CH2 and CH3. The light
chain constant region is comprised of one domain, CL. The variable region of the heavy
and light chains contains a binding domain that interacts with an antigen. The constant
regions of the antibodies typically mediate the binding of the antibody to host tissues or
factors, including various cells of the immune system {e.g., effector cells) and the frst
component (Clq) of the classical complement system. The term "antibody" includes
intact immunoglobulins of types IgA, IgG, IgE, I1gD, IgM (as well as subtypes thereof),
wherein the light chains of the immunoglobulin may be of types kappa or lambda.

"Immunoglobulin” refers to a protein consisting of one or more polypeptides
substantially encoded by immunoglobulin genes. The recognized human
immunoglobulin genes include the kappa, lambda, alpha (IgAl and IgA2), gamma
(IgG1l, IgG2, IgG3, IgG4), delta, epsilon, and mu constant region genes, as well as the
myriad immunoglobulin variable region genes. Full-length immunoglobulin "light
chains" (about 25 KD and 214 amino acids) are encoded by a variable region gene at the
NH;-terminus (about 110 amino acids) and a kappa or lambda constant region gene at
the COOH-terminus. Pull-length immunoglobulin "heavy chains" (about 50 KD and
446 amino acids), are similarly encoded by a variable region gene {about 116 amino
acids) and one of the other aforementioned constant region genes, e.g., gamma
(encoding about 330 amino acids). The term “immunoglobulin® includes an
immunoglobulin having: CDRs from a human or non-human source. The framework of
the immunoglobulin can be human, humanized, or non-human, e.g., a muxine framework
modified to decrease antigenicity in humans, or a synthetic framework, e.g., a consensus
sequence. '

As used herein, "isotype" refers to the antibody class (e.g., IgM or IgGy) that is
encoded by heavy chain constant regmn genes.

The term "antigen binding pomon" of an antibody (or simply "antibody portion,"
or "portion"), as used herein, refers to 2 portion of an antibody that specifically binds to
atoxinof C. difficile (e.g., toxin A), e.g., a molecule in which one or more
1mmunog10bu]m chains is not full length, but which specifically binds to a toxin.
Examples of bmdmg portions encompassed within the term "antigen-binding portion" of
an anhbody include (i) a Fab fragment, a monovalent fragment consisting of the VLC,
VHC, CL dnd CH1 domains; (ii) a F(ab")p fragment, a bivalent fragment comprising 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 ol., Nature
341:544-546, 1989), which consists of a VHC domain; and (vi) an isolated
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AMY 12 3H2 H CDR3 DPPTANY 15 The CDRs of the variable |ight
chain regions fromthese clones are shown in table 2, below. 5 Table
2. Variable Light Chain CDR Am no Acid Sequences Cl one Chain CDR

Am no Acid Sequence SEQ ID NO 3D8 L CDR1 RASQGE SSW.A 16 1511 L CDR1
RASCI SVSSYLA W& 28(4421422CDR1 RASQE SSW.A 22 3D8 L PCT/US2005/003725

10

15

20

30

35

complementarity determining region (CDR) having sufficient framework to specifically
bind, e.g., an antigen binding portion of a variable region. An antigen binding portion of
a light chain variable region and an antigen binding portion of a heavy chain variable
region, e.g., the two domains of the Fv fragment, VLC and VHC, can be joined, using
recombinant methods, by a synthetic linker that enables them to be made as a single
protein chain in which the VLC and VHC regions pair to form monovalent molecules
(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci. US4 85:5879-5883). Such single chain
antibodies are also encompassed within the term "antigen binding portion" of an
antibody. These antibody portions are obtained using conventional techniques known to

- those with skill in the art, and the portions are screened for utility in the same manner as

are intact autibodies.

The term "monospecific antibody" refers to an antibody that displays a single
binding specificity and affinity for a particular target, e.g., epitope. This term includes a
"monoclonal antibody” or "monoclonal antibody composition," which as used herein
refer to a preparation of antibodies or portions thereof with a single molecular
coraposition. _

The term "recombinant" antibody, as used herein, refers to antibodies that are
prepared, expressed, created, or isolated by recombinant means, such as antibodies
expressed using a recombinant expression vector transfected into a host cell, antibodies
isolated from a recombinant, combinatorial antibody library, antibodies isolated from an
animal {e.g., a mouse) that is transgenic for human immunoglobulin genes or antibodies
prepared, expressed, created, or isolated by any other means that involves splicing of
human immunoglobulin gene sequences to other DNA sequences. Such recombinant
antibodies include humanized, CDR grafted, chimeric, iz vitro generated (e.g., by phage
display) antibodies, and may optionally include constant regions derived from human
germline immunoglobulin sequences.

As used herein, the term "substantially identical” (or "substantially homologous")
refers to a first amino acid or nucleotide sequence that contains a sufficient nimber of
identical or equivalent (e.g., with a similar side chain, e.g., conserved amino acid
substitutions) amino acid residues or mucleotides to a second amino acid or nucleotide
sequence such that the first and second amino acid or nucleotide sequences have similar
activities. In the case of antibodies, the second antibody has the same specificity and has
at least 50% of the affinity of the first antibody.

Calculations of "homology" between two sequences are perfbrmed 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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CDR2 AASSL(QS 17 1B11 L CDR2 DASNRAT 20 3H2 L CDR2 AASSLQS 23 3D8 L
CDR3 QQANSFPWT 18 1511 L CDR3 QQRSNWBQFT 21 3H2 L CDR3 QQYKSYPVT 24
CDRs are the portions of imrunogl obulins that determ ne specificity

for a opartigHl gen. In certain enbodi nents, ycryatotelal ng
fvﬁz 6/1?1'352' ccl‘?de b3

to the CDRs es 1 and 2 having sequence vari ations

conservative substitutions) may bind to toxin A For exanple, CDRs,
in which 1, 2 3, 4, or 5 residues, or less than 20% of total residues
in the CDR ar epSmilstigtodne ehdnondmhrelogousaaquehes parcteatitreganied foratinpaiscty

(or antigen bi ndifgsP Ok 13 16 e ehce! sg(faten&' afffal i dothpAtison purposes is at
least 50% of the length of the reference sequence. The amino acid residues or
5 nucleotides at corresponding amino acid positions or nucleotide positions ate then
compared. When a position in the first sequence is occupied by the same amino acid
residue or nucleotide as the corresponding position in the second sequence, then the
molecules are identical at that position (as used herein amino acid or nucleic acid
"identity" is equivalent to amino acid or nucleic acid "homology"). The percent identity
10 between the two sequences is a function of the number of identical positions shared by
the sequences, ték:ing into account the number of gaps, and the length of each gap, which
need to be infroduced for optimal alignment of the two sequences.
The comparison of sequences and determination of percent homology between
two sequences can be accomplished using a mathematical algorithm. The percent
15 homology between two amino acid sequences is determined using the Needleman and -
Whuasch, J. Mol. Biol. 48:444-453, 1970, algorithm which has been incorporated info the -
GAP program in the GCG software package, using a Blossum 62 scoring matrix with a
gap penalty of 12, a gap extend penalty of 4, and a frameshift gap penalty of 5.
As used herein, the term “hybridizes under low stringency, medium stringency,
20 high stringency, or very bigh stringency conditions” describes conditions for
hybridization and washing. Guidance for performing hybridization reactions can be
found in Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 6.3.1-6.3.6, -
1989, which is incorporated herein by reference. Aqueous and nonaqueous methods are
described in that reference and either can be used. Specific hybridization conditions -
25 referred to herein are as follows: 1) low stringency hybridization conditions: 6X sodium
) chloride/sodium citrate (SSC) at about 45°C, followed by two washes in 0.2X SSC, ‘
0:1% SDS at least at 50°C (the temperature of the washes can be increased to 55°C for
low siringency conditions); 2) medium stringency hybridization conditions: 6X SSC at
about 45°C, followed by one or more washes in 0.2X SSC, 0.1% SDS at 60°C; 3) high
30 stringency hybridization conditions: 6X SSC at about 45°C, followed by one or more
: washes in 0.2X SSC, 0.1% SDS at 65°C; and 4) very bigh stringency hybridization
conditions: 0.5 M sodium phosphate, 7% SDS at 65°C, followed by one or more washes
at 0.2X S8C, 1% SDS at 65°C.
" Itis understood that the antibodies and antigen binding portions thereof
35 described berein 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, 7.e., will not adversely affect
desired biological properties, such as binding activity, can be determined as described in
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15Simlarly, anti-toxin antibodies can have CDRs containing a
consensus sequence, as sequence notifs conserved anongst nultiple
anti bodi es can be inportant for binding activity. For exanple, CDRl

of a vari ablﬁo'z{yo‘a}ﬁmfzhai n region of the anti bodies or m%ymaﬁgi ng

portions thereof Can include the am no acid sequence
RASQX-X-SS-X-L-A (SEQ ID NO 25), CDR2 of a variable light chain
regi on of the antibodies or antigen 20bi ndi ng portions thereof can

i ncl ude the amBowies ol SsrRAceDEE13B63310,X990. A TeofiSRAtIVERNGd 38J substitdia is

CDR3 of a vari bl Jiélin S8 dhid RABMs Al QG A DACH 8% Rlia Ml AEY

bi ndi ng portions thereof can | nclude the amno acid sequence

Q Q X- X- S/ N- X- Fiiley sigeshain. Keynilies of appine agidrexidues haying simlar sidejchains hawe been

2006/ l%|214ﬁ2PCT Rbﬁiéﬁ%ﬂa@&_@,?’iﬁes? familidsinch@iFRminee u 1k woith basic Sddth a%__ﬁ(eég,

vari abl e heav i N egion i bodi ant |. ndi.

portions ther)éggs Hl?’n%gl Tg‘g’sh? ee)a%na%g)g@%f‘%]%ség’%én_é“em%@’%?g@d "D

NO 28), and/ or wuhaeedpolar siderchaips @-ghémp;amaﬁwam@gi $§Hne fhredane, tyrosine,

anti bodi es or gpitdig) hobpilRdidaehaay (eieQ %@cﬁlb,ew@ﬁfe, valigd, Ustoe liferdfie,N 0

X s any ani no. BE6 el sl ipfpRan, vt S e (sl "

vari abl e rgi offyeaning; valine itolpuciselsnud exomatic side chains (e ctytosipenrhenyladiniriec

human i mmunogl i ffdme).For exanpl e, the antibodies can include a
ﬁ*?ﬁbplﬁn,@lﬁ )

vari abl e heavy chai

" i t.hat.is t.he. duct..4 deri ved ., f
human oVH3- 33 gene.ﬂl\trﬂe ésg%ga“sg‘&fﬁlé’rs?glélggsl“ﬁﬁg%a#%flg‘be&ﬁ%§alﬂe'5r§°|r"1\f\?/"§8 ﬁ%&’%?
this gene are 3Wditypsisequence cfepBlynepside,sueh as@ bindingAgent, ap. anALtRE95githod
No: 29836865, AgbstabiRdli {33 biolckicdNactivi§ Sdahd an RERntidM0aminbdcie RYRAR.

G No. : 29837012 d ot her ,human VH3- 33 rearranged gene segments
provi ded iR Geﬁ%ﬁﬁﬁff‘?@.“ﬁ@

_eanti bodi es can al so, or alternatively,
i nclude a |ight chaUnlessathiembisedafingd, el tachuital and scfvatific toumtsediiereiohave the

derived from 13gndwiomihe\k 6 ) iR .
AJ556049, G No: 298370 3bf%d?égmgg’r&%§é£?§§°u%gf°e iy o8 ?ék'gtrhféﬁ%‘g?@%n

Vic L19 gene s&yFuiAneiongs. (4] He aterald sipilatqriefuigaleng
secti on, above deserbddistein ¢amive nsxglinthe practiceayitastisg efftherpresonttiiveation, suitable .
ant i bodi eggar e ofi@oly S i¥erBiliHOR 1 pgmh'] TYeTo ] ' i ch.
variability is | ntor odélcgdertsﬁga%ie)no ?giem rr)r‘gnt S eﬁ%ﬁ‘?ﬁbﬂ%&ﬁgéﬁgﬁ%ﬁy
Accordi ngly, vEaPFEHERd PEER e ErepEoned beremaBincPTPRIMEHD X Acfenence in theie -
L19 gene can i entireiye Imeasé efxbiiliets the ipeesera sgecifichifons meldibp adfinttvas avill Boritde.
gene found in i ! I i de . di are .
Pypi cal 1y concant iaeapRP el apifocs RS oS nh AR 5 BBRLS
nonocl onal ant i® #hat specifically bind to toxin B include
anti bodi es produced by the 124-152, 2Al11, and 1Gl0 cl ones descri bed
herein. Anktibodies with:-variable heavy ﬁt'é%ig;{and variable light chain
regions that are at |east 80% or nore, 1dentical to the variable
heavy and |ight chafrPiEes 8a8tags pasiye, toxinprodugipgibastsiipm that causessntiipidp-
to toxin B. | nassetisttddiarihdacdd ealitlk $n humknk.- Proyided Bremive hediogsandncl ude,
30 for exanple ; L e[ g Al . eq] S?%}f@
vari abl e heavycoﬁﬁ}l@ﬁgﬁé% g%%]gralll %%ﬁege%%ﬁ?téc aflfr'lgs_ag’éoofq‘ ﬂ?ef , %@&Abbr
1G10. The CDRs T8¢ cqmrosifigns nelpde antibrajes dhph roqognigginsnieing and pthepmelecultrones
are shown 3bn Tabhponsnts (eyd. dipids, 4dcROAAES, Alleia BETY) UE2UNGLAIRCRHA, Hadhiding
3. Variable He ' ' ' Chal
AT N0 Acid Seauee e r?@céﬁf%?‘d?%??%d%ﬁ%93%9§3%?’e§£{*%’9&?f§% In
particular, human monoclonal antibodies are provided. In certain embodiments, these
human monoclonal antibodies are produced in mice expressing human immunoglobulin
gene segments (described below). Combinations of anti-toxin antibodies are also
35 provided.
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H CDRL SYWG 62 63 124-152 H CDR2 | FYPGDSSTRYSPSFQG 64 65 124-152 H
CDR3 RRNWGNAFDI 66 67 The CDRs of the variable Iight chain
regions fromthese clones are shovvn in 5Table 4, below Table 4.

Vari abl e Light Chain CDR Ami no Acid Sequences C one Chain CDR Anm no
Aci d Sequenw® B#21422 NO (a.a.) SEQ ID NO (n.t.) 124-iStud2008i003%25
RASQSVSSSYLAW 68

The new methods include administering antibodies (and antigen-binding portions
thereof) that bind to a C. difficile toxin to a subject to inhibit CDAD in the subject. For
example, human monoclonal anti-toxin A antibodies described herein can neutralize
5 toxin A and inhibit relapse of C. difficile-mediated disease. In other examples,

combinations of anti-toxin A antibodies (e.g., anti-toxin A monoclonal antibodies) and
anti-toxin B antibodies can be administered to inhibit primary disease and reduce the
incidence of disease relapse. The human monoclonal antibodies may localize to sites of
disease (e.g., the gut) in vivo.

10
1. Generation of Antibodies
Immunogens

In general, animals are immunized with antigens expressed by C, difficile to

produce antibodies. For producing anti-toxin antibodies, apimals are immunized with

15 inactivated toxins, or toxoids, Toxins can be inactivated, e.g., by treatment with
formaldehyde, glutaraldehyde, peroxide, or oxygen treatment (see; e.g., Relyveld et al.,
Methods in En@mologya 93:24, 1983; Woodrow and Levine, eds., New Generation
Vaccines, Marcel Dekker, Inc., New York, 1990). Mutant C. difficile toxins with
reduced toxicity can be produced using recombinant methods (see, e.g., U.S. Pats.

20 - 5,085,862; 5,221,618; 5,244,657, 5,332,583, 5,358,868; and 5,433,945). For example,
mutants containing deletions or point mutations in the toxin active site can be made.
Recombinant fragments of the toxins can be nsed as immunogens. Another approach is
to inactivate the toxin by treatment with UDP-dialdehyde (Genth et al., Inf: and Immun.,
68(3):1094-1101, 2000). This method preserves the native structure of the toxin more

25 readily than other treatments, and thus can elicit antibodies more reactive to the native
toxin, This method is also described in Example 1, below.
Anti-toxin antibodies that bind and neuntralize toxin A can interact with specific
epitopes of toxin A, For example, an anti-toxin A antibody can bind an epitope in an N-
terminal region of toxin A (e.g., between amino acids 1-1033 of toxin A), or a C-
30 terminal region (e.g., between amino acids 1853-2710 of toxin A). In one example, an
antibody that binds and neutralizes toxin A binds to an epitope within amino acids 1853-
2710 of toxin A.
Similarly, anti-toxin B antibodies can recognize a specific epitope of toxin B,
e.g., an N-terminal epitope, or a C-terminal epitope. In one example, an antibody that
35 binds and neutralizes toxin B binds to an epitope within amino acids 1777-2366 of toxin
B.
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69 124-152 L CDR2 GASSRAT 70 71 124-152 L CDR3 QQYGSSTWT 72 73 10
CDRs are the portions of imunoglobulins that determ ne specificity
for a particular antigen. In certain enbodi nents, CDRs correspondi ng
to the CDRs in Tables 3 and 4 having sequence variations (e.g.,
conservative substitutions) may bind to toxin B. For exanple, CDRs,
in which 1, W0206M12422, 5 resjdues, or |ess than 20% ofCTHBMPse03725
15residues in the CDR, are substltut ed or deleted can be present in
an antibody (or antigen binding portion thereof) that binds toxin B.

Human antl-toxggn;a%a e DR LE Brofona NSl 9(?; 2 qurcggl ons that are

t he product of gl obul i n genes

(see Figs. 28-31). Mepocloraasiibodies ﬁ@b&rm%@ﬁl%n&aaﬁemﬁw%ﬁbleaﬂthapb@lm
heavy chal N r egitibaditd) Folychnilnatisera@tckon kaimd Do anite, iwbead fewdcRnkluman

VIl 5-51 < | | ncI ude

i ght chain va?ggg?t%ﬂ% %’g‘?‘%{ %ﬁﬁﬁ]mﬁlgﬁﬁgsqﬁgﬁg& ﬁﬁ %]rﬁn zs ﬁ’} a
hunan Vic A27 tgeeeergiagospcionabangibedics, el itnmypization profacoly techtams for wolaung
described in thidsfuﬁﬂglépldhacyt@m\denethbﬂﬁmb ehtﬁmﬂp@cﬂiuﬂhglh idbRgd DEelDf

econbi ned ant i nation.i.n
Vo n i o B, MorBbEad it b o8 pRIAEEES o b BN St
25t he regi ons. W@mﬂﬁﬂ@@ﬂydoﬂﬂémU&MﬁnﬂbqlM eprihe gan ieetan
VH-5-51 0fg Vi chy aizdth%te@:mqu@ammlahuiml%ﬁ,mwedm 1R 97, Bee generally,

nucl oot de Q?H*‘sf? 8 S 9D AR e

2006/ 121422 PCTLASEEY Brese $p pzinPH@ercNSbri.‘?&ﬁqd Modi fi cation of
Anti bodi es MarwitibuEl e RitandRd t@ﬁh@&ue@&%umsﬁ itls ARIANOH BSMERRIAS

Vari ous. | soty pRENETH af ” A3 e e e e e B fecff&easusq on
lgAl, IgAB|g [i:urmns tr@Ent mmmsnm‘sppnsqth entiotichiom nijee md ottgGpesict. Vihe y
e.g., 19G. Thendiebptise W8S A& iD@nd4 huhngh house agm‘borﬁgn
AL e e
causes serum gickness in humans and results in rapid clearance of the murine anhbomes
from an individual's circulation, The immune response in humans has been shown to be
20 against both the variable and the constant regions of murine immunoglobulins, Human
monoclonal antibodies are safer for administration to humans than antibodies derived
from other animals and human polyclonal antibodies.
One useful type of animal in which to generate human monoclonal antibodies is
a transgenic mouse that expresses human immunoglobulin genes rather than its own
25 ‘mouse immunoglobulin genes. Such transgenic mice, e.g., “HuMAbD™ mice, contain
human immunoglobulin gene miniloci that encode unrearranged human heavy (u and v)
and x light chain immumoglobulin sequences, together with targeted mutations that
inactivate the endogenons p and k chain loci (see e.g., Lonberg, N. et al., Nature
368(6474): 856-859, 1994, and U.S. Pat. 5,770,429). Accordingly, the mice exhibit
30 reduced expression of mouse IgM or , and in response to immunization, the introduced
human heavy and light chain transgenes undergo class switching and somatic mutation
to generate high affinity human IgGx monoclonal antibodies (Lonberg, N. e al., supra;
reviewed in Lonberg, N. Handbook of Experimental Pharmacology 113:49-101, 1994;
Lonberg, N. and Huszar, D. , ntern. Rev. Immunol., 13: 65-93, 1995, and Harding, F.
35 and Lonberg, N. , Ann. 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, I. et al., International
Immunology 5: 647-656, 1993; Tuaillon et al., Proc. Natl. Acad. Sci., US4 90:3720-
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chain Fv fragnent). These include nonoclonal antibodies (e.g., human
nmonocl onal anti bodi es), reconbi nant anti bodi es, chineric antibodi es,
and humani zed anti bodies, as towell as antigen-binding portions of
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35An anti body or an i munogl obulin chain can be humani 7ed by net hods
known in the art For exanple, once nurine antibodi es are obtai ned,
vari abl e regions can be sequenced. The location of the CDRs and
framewor k resi dues can be determ ned (see, Kabat, E. A, et at (1991)
Sequences oWwdnerei®s of | munol ogi cal I nterest, Fifthpcikzo05/603725
2006/ 121422PCT1US20051003725 Edition, U.S. Departnent of Health and
Human SerV| ces NTH Publ i cati on No. 91-3242, and Chothia, C et at

(1987)J. 196: 901 - The |ight a chai n vari abl e
regi ons can S%g'rb“rfal’lﬁﬁd vith HY. Snperpaiags %Sﬂr‘@gﬁﬂ??g ) é‘ﬁ?‘m&‘?
regions. | ndeeELISAIfoﬂnmamadlmtcs:ﬁmmﬂi nhdmaélomnh JpM nd Tg& aaﬁﬁudﬁmdt[‘hxs,annbody

descri bed her eigfoid gr]?bit-)lstlt &H%}%te@%eﬁ&eﬂg%d&%ﬁﬁhu?%&?0%%%&,

(e.g., by nmutati.on, tute.cons
region, elfg., @E‘tP’Eﬁl%?P“]GPaIﬁB‘?Wﬁ(%‘}b?%?%@aa{ lsast re biplimitiag dilution.
exanple, a deﬂﬁe&ﬁbmbd}@ﬁyamﬁhemmumned infviRuctb igenerat€srgal] anm‘uils@rsﬁubodym
function), subt cultﬂllel M&ke or the like. Anti- toxin

ant i bodi es can e sequence u5|ng ar recognlzed t echni ques.
CDR-grafted toanti Boee @l é&ﬁnééhwamgealﬁﬁmv@mmqgﬁer@ahm@@nb@m@éa

by CDR-grafti nie fikin(domais Bledst oie] @ﬂpmaﬂ#’@l@laﬁu DRRtimby\R5-5®br rﬁd)rb cépidser Of

an i nmmrt nogl ob e

5 225 5301 SorthtBafiidl %e%gﬁ“éﬂg Bt 12 35‘?’6%?%3%9%é’§?1 °r£ﬁcc%)chr8‘% with
1988, Sci ence,anzainal sopaining p gingle cemy%ftahghg@mh@ﬂsgmﬁﬁmmb inBkEmplss 3.6,
zéngo aP? W nt8ior 14 biSVORBI24884, ARG 3Rsprih Wotltvith they Qleick Smitnal descr%begtlm

ra In u n €S 0

or esent .nvgn{%ﬁl‘%}’iﬁ@’(@% 4 B8 oGP ) HetnpY Bt
26, 1987 W nthyrreforence. phimals apebredso dpmozygesity doreash of these fhsoedtaits.sSuch
expr essl y1s NCompniahae tﬁbﬁonﬁaﬁg gaﬁ@pe Iicsmgw@app hapldid & of dhCortdabifiespbs

Puan COR (. iRk Enleabord Pt 1ol Qhath sullip 1e 8w %,

and/ or cl one 1948424§§@),aa§glg pRa{péThaniaiisetsf shramesomes)f avearranged dimsn Kore
of mt:) he CDRsf CDRSnBﬁghbalaiﬂbhﬁﬁﬁd(dedchgécﬁnmhﬂplﬂMM%/M@S@eﬁd%Qﬁleﬁﬂﬁat each
nu er o r,egul l. N

pr edet er ni ned ndPEge r?%mﬁﬁeav%ﬁh %P‘gﬁrﬁW@dmerﬁlﬁcé‘@“ﬂﬂ”W%s
can be ge#fer at{@eschlediin Brampla 0 sEWEIAEH! Sudhanimalose hred atithenicetitare
that are not diduReidons KRR dsREon BF 8T BeHerd @Qﬁ:ﬂ,}%ﬂddﬁ@%&@ésﬁ%

f h b ds f
Gonerat i ng hurtRTEE BERRE ABHELomPERIALD: et iR Eaieeas fr e
1985, Sci ence, m@@@heagand Hght chiiy c@istrats. ihe re:0i86 arbnals erlimededwsith
4:214, and by Qﬁgﬁ:@ afid ul f&p&du@?&no?héﬁénﬁ&%clohﬁl%nﬁﬂ%ﬁies ?ag%? esk61 and

Uus Pat 55, 693 2. Those nethods i1 nclude 1solating, man ating,
and soexp?esm 8%e nucl eic acid sequences that encode all or part

of i munogl obul i n Breellaisblatetl droneycloasanima rreahorog@sific ovith redardito tieduynanr
Ilk 9|hf ghal nih I%Etﬁcﬁﬁﬁpbévdﬁée%@c@%ﬁoﬁﬁ%s{ﬁ@elco ch .hgse g
pr oduci ng. an LAY g LB HORBlrifoy e IR o BOTeE b
above. The recoisaboth cligerons odisedicttyehkin gemsicopics aa torfautjipnabby virtue of
fragment jher efé dQeibnishRRingIe R &m&éaw&&& d@&nﬁ%%& and 12 of WO
expr essi on ve(F:éS% Peﬁr@pt echnl %ﬁﬁ?@e % di e g_.lrge h
described in 4R ml‘é’ﬁ“%f o g 1 %’@H‘H’é?ec i
1992. WO 2006egRdin mmaszﬂmﬁmmmns, becaydesgpressicni of telsmgbaopeofilic
the invention Rkengaf kb ikespail m:hﬁ eﬁé’ﬁﬂ’l‘aﬁlblfcaﬁf’id&q Fichity 'afc hren
substituted, deleted n? tﬁ F&dd articul ar lm% rred antl i.es
have ami no aci §*EiTEERFER TS 05?17‘0{1?1 OIFSPM/@?‘}( g‘f g;awnaggp@oant
i mprove b#ndi ngaction ofR-cdisnt i gen. For exanple, a sel ected, smal |

nunber of acceptor framework residues of the inmmnogl obul i n chain can
be replaced by the correspondi ng donor ami no acids. Preferred
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15W nnaker, From Genes to Cl ones (Verlagsgesellschaft, Wi nheim
Gernmany 1987). In a famly of proteins, each position in the
consensus sequence i s occupied by the am no acid occurring nost

frequently a%votﬂﬁi pRgsition in the famly. If two am nopAGidssoeTis"
equally frequent el ther can be included in the consensus sequence.

A "consensus frarrework of an immunogl obulin'refers to a franmework
region in the consensus 20i nmunogl obul i n sequence. An anti-toxin
anti body, or anti geh}dncmmbn@npmrﬂmumsgmmoﬁaemﬁmﬂﬂatntamumgloblﬂmd or

l'inked to anot Iiiﬁfdu@ﬂﬂﬁ% BepHrBiré Qdﬁ%l ?siﬁﬁﬁ“o%tgfanahve
be

protein). For éxa ant| y
chemical coupl ﬁ?@gyé&%{ Pre*pgR dﬁmﬁ% EYid ?ff’ %@e%quﬁgglg@pshavgbeen
ot herw se) st o memmtednﬁueeothmtmogMbahuI@elswﬂhangdmm shorh0.4 90 Hhmog/mdof

25anti body, a dgh&ck, bbstagﬁfymlaa@mtaﬂaﬁ 398 iﬁ?%eﬁ ﬂﬁ:ﬁﬁlao

agent, and/or a roteln r ;}@ e”\vnn]at can rredl ﬂ:SSOCI W t

anot her nol ecul® ‘(“é‘ﬁ@ﬁw’atg"tﬁ 8 frap gl hag bepn drgrodug @‘FB enic mouse, the

pol yhi stidi ne mgymouserahoCdfeerﬂmﬂthn‘Ingispmalﬂﬁabopt Hr ki TheilgG po xNingidel

by crosslinki ”%ﬁ’ﬁ@m%h o fBhse tﬂfﬁeg P plotiBPe A bl 10%, e,
n ers at

diff t t t t

30het faregbﬁfhyg?%%?ﬁ'io Saﬂréaeﬁ'ﬁ@@% YmphasdeR W’ig’&rﬁa% %yﬁlarhamew
by aln app&ogrl ég(élprssmm:er (e.qg.

m mal ei m dobenzo #%§| :
(e.g., disuccini )r/n dﬁl@%ﬂ eraﬁGh%is (F Sﬁégﬁéﬁgééu@gﬁﬁ trﬂg&r}fﬂn‘a
Pi erce Cheni caf® ﬁ%‘&f‘&}cm%ﬁ? aPB‘Ef 0¥ ag bighgrelprbly 28 &ni Qe of mere
whi ch a prot ei nshigh Genedslyi ataéasizabdut(aahodsaﬂehﬁeﬁnt nmgiglotelidsl (dedlBIgE)t
COMPOUNdS 45 Var iy i m&a ¢ SRR, V3 bEp OB ONE Sopdodll BRBGSHY on Bl o

bi ol um nescent r adi oact
fluorescent detE&rgbVeh é&‘éptrﬁgl?%d?m qﬂi%ﬂ@éﬁ%%@?’ﬂo?&%@i’ﬁh@

i sot hi ocyanat enmbmﬂIhuMWMnbhhyaWtyfdjpfeselmdmﬁg@s Of A leastaboud QO

can al so be deni nget By gl

2006/ 12'1422F>c:T/’d@%)Il o5 3‘272‘? U FOR®, o ol ggfih%s\p%asM g greater.

hor ser adi sh per oxi dHEMAbpmics gannrodyse B selis tlﬁ@é@%"(ﬂ%ﬁ'ﬁﬁ%@@@%e

gl ucose oxbdas éntmmdnsghe slmﬂs]erecb‘ihﬁﬂaxﬁum%ﬁtdm:ig yaieipiéatirndReopbtuling

det ect abl e enz e | onal rea .t hat
t he enzyne use?sf&?o ﬂIS‘?];]1 o%ug)g‘}naclgg?né%ﬁm%?e rea % E%ﬁnf’o s,
exanpl e, when thereicinebeaxyped light mt&l?ﬁélﬁewﬂ@hmmanment

t hle adgl ti ont Ofsed‘m)éﬁlfegqﬁﬂcm&}%ﬂﬂ& &saemmlas?ac&hﬂjc{ﬁﬁnétﬁﬁ(dﬁd lee !
col ored reacti % rote n al so be
derivatized wi ? %0%5%%}%%“ mtacs %ﬁfﬁ%-%ncgﬁ?desg@g@fe& :%“Fg?‘rlﬁ“ Agfnce
avi di n/ bi @i n) Immgpoglebaking ean arp %tfﬁﬂlt%@diﬂmgéﬁbmﬁdbﬂﬂmaln@ipmehﬁde

bi ot i n, agd dgrsa;umﬁ eh&ﬂd@&leilahﬂﬂﬂdd\eﬁbr‘(tﬁ daﬁaﬁd @ﬁur@a‘ﬂd IJﬂIoBJme
streptavidin bi proteins and a odi

used, for exarer(gl %1%1 ongys{lé‘n- r?@ﬁeg?esm PPF?EW%%ﬁ éorﬂﬁf‘r"ber
of contexts, i HEratien féal Vshand\eDal ioeamthinalipmjointsy Wﬁhregpmt foysuch
standard tec hnhﬁl‘ﬂ%seqﬁéiﬁ:@ aﬁﬁao@ﬁe& tﬁ%lvhﬁamwegiaﬁé &%@M&Ym@fe typically at least 80

|mTunopre pit | term tig

(e.g., a %?)XI n%gllc‘%ﬂm:“?}ﬂgc”g c&?alt“@iﬁg?hq% lfg?ﬂvy%%é‘?fnﬁt i n
order to roni té?gnﬁﬂnift &raquenslycaf baﬂtﬁ5Wrs@@mfthevqmbler@ﬁonaamlenmdeébyhuman
testing pr Ocedlgém:lhnes@}uende@pﬁﬁn%ﬁmélﬁaﬂsgﬁ\eeﬁﬂbﬁ%& 9B pelBht\6@ fhore of the

treatment regi blereglonseglnéﬂgé gﬁ(l nedabnt :gn\émuﬁma%tﬂg egs;ﬂl%&%itlorﬁgl%h

fragment thereo ugate ner rec
as a | abel . 2o@msse¢%éiﬂwwm§-gmhmgmmew@ intieduced by sawmatie mutation

characterissed fatd VD udVDYjding, R hufxh &qb&c@aﬁ@b&@é%ﬂ%egﬁaﬂghave sortne
irs

t echni ques. har ter

Briefly, mecr otvlbﬁag’?é IEEI a’?g u%:%/f%s @IZA f%a =l Hfe e?8§ FW“@?CBT)%FIH not

antigen in PBSended bhlmnas b dk o gine hemélaef@m ingheohusiandragsgehe(gsn the
germline of the mice. Typically, such non-germline sequences (or individual nucleotide

U—l

=N
=
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can than be sub cloned and further characterized. One clone from each
hybri doma, 35which retains the reactivity of the parent cells (by
BLLSA), can then be chosen for making a cell banlc, and for ant i body
purificati oRyg 20012 90261121422PCT/ US2005/ 003725 /n?oli'ﬁs
anti-toxin antibodies, selected hybridonss can be grovvn |n ro?
bottles, two-liter spinner-flasks or other culture systens.
Supernatants can be filleted and concentrated before affinity

chr omat ogr aphypositiohs) wild tlastar iAo&qah@DBs,mr (rRiegionewhese sonfaitis omtatiomsyare
N.J.) to purifydiago Bngtei n. After buffer exchange to PBS, the
concentration can etermned b ec tric nmeth

Fo Geter mi ne i § -t nelhe st waiern BUbae ek nath BeQetin Fardesay hom ispiepe
epi t opes, fac hsveiwhmg,cadg/h thairhuloen bitthoiliey tenpeiding sihngar saquence pahihychain

avai | abl e reag Chhfh g8 anﬁ%fopégnmﬁfg%ﬂ Q}i{nﬁ&?& AARe i@gh@@mg%ga
detected with stre avi nt|-tQX|n ant |
can be furt herarFB@fI%‘g hFSQH'B?‘P‘W&&?d%IFWSFW@n?W o Quf3in one °f

bl otting. O hemomsemstic hwtativefs), tyFicadiytin thi variable regien mﬁtuﬁeﬂ Mrmtmn about

esaye can moas raafEdrs EDRS 4 RRuETARRy abhriloh'als (iidhibifo < 580 hi ¢
effect on'tel |§mswseﬂﬁﬁlu%rbfscl§%eauq§iw°@ qsévﬁfasuenﬂ)ﬁnuaen allenges Ahase
to neasure t oxlugh affuity mimmhq&ﬂcmﬁbamwvdlﬂﬁﬂmghfﬁﬂﬁmﬂfasle&t atébut B1C°

Lot R Ah TR A i g gt

aspect the presé |10n provi osltlons
phar naceut i cal #5103 1&69e dﬁ;%@?eﬁ ons V\/m ch incl ude an ant | body
mol ecul e 20descri belﬂlhhﬁfﬂﬁlaﬁhmeﬁﬁﬁﬂ @rbebalfbdimgthaﬁﬁédnﬁﬂs tittfde@inon-

forrrul ate%togﬁng %1 Hﬁf ak!y acceptable carrier.
" Phar maceuti ca ccep éarrl érs" | ncl ude any and all solvents,

di spersion nedia, isotonic and absorption del ayi ng agents, and the
l'i ke that are ghisknlddigbadiey conpatible. The carriers can be

Coctal esL?LaI " or o8 Tuon b4 RS éﬁf@fhﬁs%w?%c%%%?‘t‘osfm@@%eﬁ@%%?'
i nf usi on) . sspdiised By thpaDRriBl hjagd 3H2 elenshchason 9d1mem nAgfibodies
variety ofo f orWBh v&hmaeamhuﬂend vediable gitRhan rdplofibithes aré STbasE80%, Gr A0R,

lid d f t
ot si bl o 0 bk HEabicnel inchitnn@Bn it oo, ﬁ%ﬁﬁa&?%ﬁaﬂnﬂm
supposi tories. %@tﬂ’%ﬂeﬂﬁ&lﬂtwmﬁd@ﬁdﬁmwm desdudepfirexafople,

adm ni st rat i ongha BshpEharRPestErhtniabR of{n&ﬁf:lélheﬁ%aﬂﬁé&ws are

in the form of e_or b usef pf
adni ni strat i on"“}“ls%lgﬁ?@% fszdé E'ﬁl Pﬁ}@g\;@lﬁ@;&’ 5%

i ntraperi ?Q)neallegloll&ﬁ¢raﬁhﬁm¢wwe Sh@wnlaﬁlahlpllebBIQWle ant i body or "anti gen
bi ndi ng portion thereof can be adm nistered by intravenous infusion
or injection. In another enbodi ment, the antibody or antigen binding
portion ther eofaliel.dnriahledeare Ghiip CIR AmnerAald Sequenoes subcut aneous
injection. The_phrases "parenteral adm nistration" and "adm nistered
parenteral | y" a@'°ﬂ%dﬁhﬁe efRRnean AmineAct Seahenee st | AEQW M@her t han
enteral and t qpigpgt (e T ERRE ey tstat Ty by nfegtt ohy—and
include, withqut limtatfon, intravenous, intranuscular, WO
2006/ 121422PCT/ UB'EIO()SII'OOWQIRﬁ YoM terial, intrathecal, 10

i ntracapSU| ar, —at-Rohi-t H nfrgr\grﬂ_lL“v, -Aradenn
i ntraperitoned| ,3“?”::,# r ac?]enal lm“m,ut aneous, subcufi cul1§r
intraarticul ar|,” 288b¢apE U| aCDR2S UNWYDGESNED YT DSV

al, and

intrastemal ir} p(“TlIhnﬁ_n'iJJ’]fll Lon. BTherapeutic cao (')SItIDDS
typical Iy shoyl 8He [sthr || EPRen VIWASENKKYYIERYEG he condi titns of
manuf act ure arnd3REOTAGE | 16BRE 5FH Hkgeforfqutatge—as) a
sol ution, mcrjoenul gi on, | di sperlsion, |iposonme, or ofther or der ed

structure suit{aidPé o Hi ghckRs i[(WEHYR@WREHt r ati on. $teri be injectable
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10appropriate solvent with one or a conbination of ingredients
enuner at ed above, as required, followed by filtered sterilization.
Cenerally, dispersions are prepared by incorporating the active
conmpound into a sterile vehicle that contains a basic dispersion
medi um and the required other ingredients fromthose enunerated
above. | n th¥0geNs821472 steril e powders for the preparat iRSANUSL00§008T25| e
i njectable solutions, the useful nmethods of 15preparation are vacuum

drying and freezgrstyiio %'egﬁ—ygm—a pewder—et—the—actiye

i ngredient plus any {addi ti ona? esired ingredient frloma previlously
sterile-filterjedsol|utdor) thB3 eoPPTANYe proper fluidijfty oflsa sql ution
can be nai nt ai hed—Fflor e ing-such._as
| ecithin, by the maintenance of the required particle size in the
case of dispersion BHCIPRS efitke Vrsiableliehf ghain resions Gomthest eles are shown in
absorption of F*}%P@B‘f"e 20conposi tions can be brought about by
including in the conposition an agent that del ays absorption, for
exanpl e, nbnostearate salts and gel atin. The anti bodi es and

anti body porti dakledeYariabje 4ight Ebain CORAWINOARI Beauances) by a variety
of nmethods known_in the art _and for many therapeutic applications.
As will be app[glﬂnﬁt &!Fab‘) % ski | PeipoAeid Sgauencre ([IRQRINGY br mode
of adm ni strat IILVc PR the—destred ‘r.m:m'{ .
In certain errbt)? nents, an antl gyL or antl body poriti on thergpof may
be orally adm'a[‘ni’lsﬂ‘ér edk foEDBka{R#BGSVSB\'bAan inert diluet® or|an
assi m | abl e edibfg—ecarsriar et—caRpouUtd-—{f-and—ot herngradien s, |If
desi red) may I;:ﬂqzoe e‘ncl ogBBj’ ﬁ“§ﬁﬁi$%ﬂ'd‘f\ soft shelll geﬁrzatl n

capsul e, conprEzpd {i NL O |T BDRETIAASSLQENCOr por at ed difrect{zy 1nto the
subject's diet - 230Fdr ordl therlapeutic admnistratidn, the cohpounds

may be incorpofr B34 jwikh eQER%i Eﬁﬁ%"‘&ﬁd used in the forn?oof

i ngesti bl e tabf Ll'ﬂ’ Uut,bclc T oches; L,apaui S5 Xt
suspensi ons, sFy?’:Jps waf gr Sbﬂi’ SELQFI ke. To_adni ni sterc23a cohpound

ol di e invention 3D8 gt hier y be
necessary to cpgt t-he-co pound
with, a mterip/Bib pr'evén
35conposi ti ons{ Ca¥p DE gdTfi g N KEypUTTEdI Tat —devices ggownm i n the
art. Dosage redinens a aidj usted to _provide tHhe optinmum desired
response (e.g., a therapeutic response). For exanple a single bolus

may be admi ni ster edgpgexeiR oﬁioﬁé&'ﬁﬂﬁﬂﬁé@éb ga @?ﬁesﬁ&%ﬁﬁf&xer

time, or the dos bep orllo

2006/ 12142%PCTP@§?%)/5“}1 %!5 9 e‘&*é oxeRanEpe torfe ERRy i iehiess
of the therapeltnt2 davingseqwnce ﬂmamms Csp coonservayivaishbstithibgpe) sy tind to toxin
formulate parent galy i&)@ﬁﬂRE'lf? gh’i ﬁ?%aﬁssfé%ﬁesfé}’iés?tﬁaﬁﬁoﬁ%f%mgf

d d
adm nistration Sidks ) ! C@rﬁ,iﬁ}/ftﬁ?l %ﬁ@or@ﬁk@c%ﬁ’m@%@nmmﬂéw (@pasiges

) Therap

herein refers %
for the subj ecbmdhgpbﬂonﬂremedhathmdﬁomm contains a predeterm ned

guantity active gﬁﬂmy QHIG

t her apeut ?%: effect In as@gm atl on w t%&ﬁgﬁr@e ul S}g%&%ﬁg?%gc%ﬁﬁmsegflmce
carrier. The sPUSCRRTIESEPRE opnservedamongst R}ﬁfﬂf bP‘é‘FW@F st forchinding,
are dictated byctovig. Homezaply, (ﬂﬁb]emfctemna‘tdmllglm):hmmggonnﬂthe antibodies or antigen

characteristicg; n@fngb%o%br\é Dhe %ﬁo 208 sE’tﬁ{}ﬁde%h%—Qtﬁ-ﬁfe—g-@@}?- ! %

Wit
effect to be a t|0n5| ar
conpoundi ng sugﬂé@ﬁgpr ﬁg}ecééﬁ "#’]8111 tr?@“f‘?%%‘ﬂ?éme sgtibading or wtigen v
i n individual sbinding portionsthenl can includothe kiniviotacidgequangel & &t-XaX - S/T (SEQ]D

t her apeuti cal | £
or antibody poﬁ%eg,:%lampwtiﬁag@rﬁgggﬁagm &rﬁm @d@ﬁgmﬁﬁocﬁé&o?

g/ kg; 1-2 ng/ REIOGPOGO ﬂ?gwglu the?@qo&cﬁée REHRR- ﬁﬁé@/&w&
t hat for 15any(3EQ ID N2, whelsieK s anypednd acl. dosage regi nens shoul d be
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The kit can include a detectable |abel, a therapeutic agent, and/or a
reagent useful for chelating or ot her wi se coupling a | abel or

t herapeutic agent to the anti body. Coupling agents include agents
such as N-hy ani m de (NHS). In such cases the lﬁr’ljfﬁs oS
i ncl ude one or rmre of a reaction vessel to carry out +t react i on or
a separation device, e.g., a chromatographic colum, for use in
separating the finished product fromstarting materials or reaction

i nt er nedi at es. Inomelerdbodiments, CREsS avariitds ieasy clabtishion fthe an'nbodles

addi tional r ea%?ﬁ};ﬁb’iﬁ&n of'ﬁoﬁ?é ﬁ&@&’ﬂ HlePHho bIE :%Qiﬁ%du%nc%gxe@tm

a diagnostic o escrl ed herein
t oor nore addl éﬁ ‘F‘PLA} Gr"a% § hegyy F?%‘&WH@?%@P@@ oe'@mhgen

p(ﬁr tions E her led)in)dmgmortrmk thieredf insludgs thieciatinopdei seqlmnwb\lnb)g-mr-%}sxmg{axe
phar maceuti ca jnclude optim ze
Ao By et R bl dbol:

nucl eic acids e instructions for
expression of the nH %ﬂt‘a@i"&s*‘n“w capvpqludsaiatizhle 1pgions that asgie product of,

Conposi tions  or derivhe fromyspecift dinan ipmeinoglbhulio gees. RavrampleMhd sfibatiek

| n Vi vo ther apeyl inbiud®d ARAKIIEN, craif Al BINOR! b gb%&eﬁgiﬁi{iomhumm

exanpl e, these_antl od| es can
e.g., in VPtro V§B-BeneNumgiony ssquensesioragtibodzes genveﬂ,ﬁ'om% genecsre gvatiable

i nhi bi tt gr evteﬁrt Gerdaalo® €seepegl ,/JQdfc NonAl365951 &1 Nib: 298&68@(£A%@®@A§§@08@ GI
associ ated w | e e Su

|ntended to mg Cé%ﬁzégr?éﬁcén non §P&I§ &Erréagl%lé’ﬁdmﬁgwﬁpmﬁgﬁgﬁém
ani mal s" i ncl udwsrapged soe seammens eewdellgGean% Theaniibedies-camainm oz,
sughhas non- ?lﬁ AREngiveRPinelade &:hg}{t K%&svan'ﬁblﬁ eegdﬁqm is ta&h®dud® bl 8r deFiPMSom
an orse n ntiLpo

Ul ture. &g aiingh Pickig Bl BlL e 200 Rinl Aod Sug 0660 Kt Nelagh g fora

cultured in vi Prwalsequenss efiagesveagadrhumen VkAdo genctsagmently Astkspwe artheat,

eL f ect led by addnm@es&medwﬂﬁsste@uﬂn,rhhav% lvheebé llﬁﬁlul{.ltf &egié?aﬁ bﬁeéombﬁxleld
bresent i a o tBied A8 B ok s - BRI 3 P it ©
prophyl acti c) Eﬂf FO gqn@mlq segwenfoencoding beregions. Ateordingiy, aetidbleyegionsp

is effected Ind&uﬁﬂlﬂoﬁp&th@iﬂmh uﬂvew@genebﬁ{ﬁah&tgn@reoﬂd&ma% £ iffferent

ant i body 30or er eo su r condi

effective to p@:'f%&]f) @?W@OBWP?B@}SS‘W d@bﬁs ?‘P?F é}gﬁﬁn‘:@%&%
expressed by bM@HYaOﬂcmttat@mﬂbj@Rs e.g., in the gat. Met hods
of adm ni stering anti body nol ecul es are described herein. Suitable

dosages of the EEI ecuée@ ,gsgd wi || depend on the age and wei ght of

t he subject an 2 r drug used. The anti body nol ecul es can

be used ag5conpeti theataglemc@nhknnthﬁﬁés@mnspemﬁmmwﬂtotd:thlﬁicluder

reduce an undegiitRRies ﬂoﬁﬁ&ﬂ meqm-ﬁz%ufaad @ % %@% O, toxi ns
B $760

to the gastroi nal |um 57003725
The anti -t oxi n%ﬁ'ﬁﬁ?‘i& ﬁdr’fﬂ'il ]]if%‘F %@M@ﬁga@aﬁ

be adni ni ster e(ﬂO%noramrb,lldmhca:lmo thatvhnabtelheavyand light chaih regionk b-152, 2A11, and
anti bodi es (e.ggai0 I I
q Moﬂﬂ?i‘@%ﬂ?ﬁ Ir?ﬂalta{egj b6ifme? &k&)@?ﬁus ibqdies include,

gamma- gl ohul i n).. nat 1 on

ant
S A O R e A&tqwramwgrqu.(em AEyegaHis oy
anti-toxin B alandldmdpalﬂc hgnwhgmnfblﬁﬁdlmu pai1i00 The BDRs of the Vivéable heavy
anti-toxin A a ' tah ncl udes the
vari abl e regi oﬁgﬁg&%ﬁgﬁ%ﬁ%ﬁﬁ%n%ﬁs?&ggyﬂwﬂt l\aagr?ée{%‘lbe regi ons at
| east 90% i dentical to the variable regions of 3D8. The anti-toxin B
anti body can be 124-152, 2Al1l1, 1Gl10, or an antibody with variable
regions at |east 90% identical to the variable regions of the
foregoing, e.g., 124-152. Conbi nations of anti- toxin A (e.g., 3D8)
and anti-toxin B antibodies (e.g., 124-152) can provi de potent
inhibition of CDAD. It is understood that any of the agents of the
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of C. dyfici/e-related diseases or disorders (see, e.g., Exanple 16
whi ch shows the efficacy of single and conbi ned anti body therapies).
Adm ni stering such conbi nation therapi es can decrease the dosage of
the therapeutic agent (e.g., antibody or antibody 30fragnent m xture,
or cross-|inkéP¥P6/GaIdtical |y fused bispecific anti bodyPEF/USIH0TMEI
fragment) needed to achieve the desired effect. I mmunogeni c

conposi tions thal‘abiﬁ]tﬂri%b%fhéaﬁl??mﬂ | 'eaﬂkﬁ&/Aﬁaggg%%%Esamunt of a

toxin, or fragments thereoZ are” descr ereln, an be used in -

sequence can befident{fied|l accor knowg_au_)n t hle artp ¢)

generating anti {@isas PERAN T AW ; E&OP § {0 {OL O -
hdINPUEHR 1i%g'ﬁ§%ﬁ§%‘!‘ﬁgﬁs SEQ D RO ;]* SEQID.NO.
and proteins, of fragpents| contaiining those epitoges can be delivered

by various nean$f24-152a WacLiQDR1C tion. Suitaljl e cd2posi tyons 63

can. include, for—exatple-lipap WL&L&@I—& —
%ﬁ I S encasﬂsul atled in%9

Oin. Invest. 95242 1805 )c,
WO
NAED{ see, e.l[g., H&dridge et 7

pol y(DL-1actidedco-glycolide) ("Bl G

2006/ 121422PCT/ (346152 odﬁsmsfnﬁ”-*cdwﬁ

al ., Mlec. |mnrtmot—28-287-94(1991)—Atonso—et—ak—Vacecine
12:299-306 (1994); Jones et alL, Vaccine 13:675-81 (1995)), peptide
conmposi tions cont ai ndée CARs afiiha sarigbletightehiaingegionsftoaxtbese Closetweshopade
e. 9., Takahashi mblea, belowat ure 344:873-75 (1990); Hu et al., din.
Exp. Immunot 113:235-43 5(1998)), and nmultiple antigen peptide
systens (MAPs) (see, e.g., Tarn, Proc.- Natl. Acad. Sci. U S A

85: 5409- 13 (198 8japleleVariable LigheRak AP Amtio Ad® Sdduohded 1996) ) .

Useful carriers that can be used with i mmunogeni c conmpositions of the:

i nvention are w¢iGiofePONaln ENCDR NG AMIAC Acil Seuahad E, SEQIDND:00UT SEQ 1D NO:
al bnm ns such a$ humaph serjum al bym n, tetanus toxpid, (@a))yanadi no (nt)

acids such as palLy. l-lysi -glutamc¢ acjd, toinfluenza
hepatitis B vi ru'g“c”&?a tr of &GOR1 QHNSISYLAW The| conpé8i ti ons cant9

contain a physi GiZofEsat iy GEFIBASSRAT + acceptpbte)—gittent—sted
as water, or sallne, ypi'ca;qy pﬁﬁ%%%e buf feredj sal i Eg The "

conposi tions an(i2dedd2i nés RICOR3 YGSSTWT ncl ude pn adjrBvant. 73

Adj uvant s such as—inecbaplete-Freulnd s adjiuvant —al um num phosiphate,

(o H

al um num hy@roxi de, or alum are exanples of materials wel | known in

the art. 15Additi onaldDRs aShthe parHapn @amamzlobaline tisrBeteitinCpaiifds ifhng

toxins (or frag I i ] ! r eqf, Q
Tty Gl K GafS] B ER, CORO0GGHRahRG) A ObR: S Tubles

l'i pi ds, such as tripal mtoyl yl'cystérnyr - - . ,
(P3CSS) . THeng diaving seqyenea vanasan(s g sonserativa sulistigtionsd enay hind to toxin
combi nation W t IB.oRdrexam€ DR, BieHictal 203 APPSR thdidues, o st heab 0% otalOr

exanpl e, thgrapeytics:t a LRI ed | nbi natd gn,w th
cxamml e, T APl el AetnRol ARARA B SLEGE T, b GPARLIRHN (e
vanconyci n, met riéndingpostion thespofhhel indsdexn BThe anti bodi es can be used .
'TR comt)! BagI fon with pmﬁianaﬁﬁ-goxﬁw 2 ilitbodiusdin @1uaaeﬁﬁ?reqagisﬁaitlmteltﬁerﬁbduct
e anti bodies c ) ered in i_nat i gns
difficile vacci n°g’f1’rg‘.£’3‘%,d%§ﬂ”§ St Rl n"“%ﬁ@“‘ g&‘??g?e?ﬁﬁsh%kd@)gﬁm
anti-toxin anti s&agpledheantibadieanen inshide amerisblsdpsvychnin prgionstbat is e product of,
i sol ate toxons lky dedveddidhch KeLRANTISSS gerfel The aRibadibd dahtaléo, or alternatively, |
chr omat ogr aphy i.pL: | ve ant i.- t.axi n
anti body can be%%%%%ﬁéeht%%c\{%ﬁ%}e%Q #%gﬁe&r%dufﬁ&a?r mp‘é“fd_c%%fﬂl%’%ﬂ Vi
30e.g., to scredR/SApIdoriK] senee Agkaewnindhart, end deseritied in this section, above,
Anti-toxin anti badidsinemmopRbiliregidhediastibined dnfibbdie OIdrved bEy SloSesPéf
to. for exanpl o SEpERaRZliyd i Gpish by ERkaBaR] PREEK Bmdidintadine
Exenpl i fi ca®i on WereRiosy ghrsardinghe vaiehiepeaiens derived fiom almeg VRS SlioaVe
and nmet hGds wer AT gend @sncdideanybdidesthalartiffertfPthat those in the gene found in
2006/ 121422PCTI %ﬁg%ﬁh%)dgt?s%?es These nucleotide differences are typically concentrated in the

CDRs.

Q.
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Mat erial s and Methods In ‘general, the practice of the present
i nvention enpl oys, unless otherw se indicated, conventional
t echni ques of chem stry, nol ecul ar bi ol ogy, reconbi nant DNA

St echnol ogy, wWoumreiepy (especially, e.g., antibody tecphagl %&%ﬂ%}os‘rﬁnd
standard techni ques 1 n pol ypeptide preparation. See, e.g., rook, .

Fritsch and Maniatis, Ml ecular doning: Cold Spring Harbor
Laboratory Press (1989); Antibody Engineering Protocols (Methods in
Mbl ecul ar Bi ol @gyPyqdustldy ar%MbdﬁadgonHﬂMdﬁs (1996) Antl body

Engi neering: A Pr acMaﬁﬁ

donag o
bar tow et aL. - GRAI, fhe @%Béré csébe@*? wy?aﬁselmewﬁ 3sét<%ois T,
Mol ecul ar Bi ol dgfy3, g, IgM;igmh[[g@, 1D, or Ih iPréférblely, the Stibedy(id AP isotype,

EXAMPLES 15The |gm1g@f |mdn§b3¥&ﬁd?&meg€a§%r 'ﬁﬁfﬁngtﬁ(é eanf éi 8¥‘t Bal%téaodw

cram eo, WLl o Aol e Honkdlc KU S

Ant i bodi es C. atheini Fe fibgmend)x i Thesk incladeairtnadcloed arsibbdies (efgr,(hmnaiemhthc@bnal )
Inc. (Bl aci csbypehoadd) r %bﬁ%&ﬁb%ﬁf&&‘%ﬂ%ﬁ& b BB b Pl ahl36a &%b&ies"‘@ss

purified and in tlvf prjor to I miu lon. Ihactivation
per f or med By t V@ﬁ@ﬁmgwbtnﬁms@aaopwth@fwzm| dehyde, which resul ts
i nal kyl ati on of cat Ahtaxin atibbdiesss pettiohethere efveefil in therpadsent gnvietionitan also

t t . F
58(3) - 1004- 1307753 aﬁ@%ﬁegi’fbﬁ%?biﬁgﬁtgﬁmﬁ%&. bR e Aol
UDP- 2’ , 3' - di al dRRYRREIGhY @HMGWG@%@F # dosirpdyqntibady, Rerembipangmiibodies
filter ed t hr ougdmyde j:ﬂﬂudc(:‘lMydmbm Berletid énginetringtevhmiqeesy Forsampld, recombinant

ubpP-2', 3' - | i yat

(t oxoi d A) :NZ.S Hoﬁﬂ? 8arxpd|%ga1mm %%ﬂ% &ides éel X‘%‘I Ea)ﬁéé?\genhd
as described a ep¢pdingdhe igupyngglopin lightagd: G%’H %l?ﬁ@ﬁhe(ﬁesmr?ﬁ ody.
Monocl onal Ant I'Iﬂwducﬂmtldmsdcjuéﬂﬁb efdoding ﬂﬁﬁbd}@ﬁﬁﬁ&@ﬁﬂﬁﬁl@f@ﬁfo&ﬁc@r&ssmn

M | pitas, Vmﬁ

10 gg of tox0| E&SE@ﬂ&éﬁuva GO%PI%* @)%e?ra%\%lgeirﬂg‘gﬁmgcegn
endogenous moud@nsiational exprgfioncanirgd Sﬂ@ﬁ@%é@%&fﬁﬁﬁ@ﬂﬁ%g@éﬁmﬁsmﬂ

di srupt ed sas desuirol bdericts ﬁbeﬁhsattoaabco:ﬁﬁa@iﬁﬁ)mﬁhﬁ’&éx@resﬁ&&kﬂceﬁ%@ed@nd :

t he endogenous n_h Qu r upt ed
as descri bed i r}@%?&eﬁm?g%(# Bgil}ﬁl ﬁ%ﬁgW%?Bﬁ%?%%ﬁﬁé * Hico7
transgeni c M c&ukaEyolG host gellearandgppad | i ght chai n transgene, KCo5, as
described in Fishw Bx:brﬁsloﬁhne&i@@ﬁdh&b&eﬂﬁﬁpﬂf@kﬂ%@@ﬂéd&m%s%%&él

and t he HCo7 h scri be . Patent
s, 5 s 500 RaY HE okaBORL b | ANEAECR B RS et iy {rom
each mouséSand Hagrelesiqally aetéa@pnbndepweweo Ruyantipgily produced that is inactive due
2006/ 121422PCT&?&$£M Ean/bebahaﬁbddﬁecoedm ShoRtkinkh ZRtH KSh

cytotoxicity o 0Si.

A-reactive and neu | ?%erv\ Bzﬁrﬁ ﬁg%hﬁé 038{’(%\{1%&'3%%"%1‘56“11
toxoid A throu@FPdt“F‘FéJOFtﬁ!nFO afaat &ﬂﬂb@,ibesvwleasshﬂbﬁﬁﬂin@derandheawme
i sol ated for f wsichralsblage dﬂﬁbﬁdydﬁﬁ%&gaméﬁﬁgwﬂleb&s@mm&nﬁoﬁfter tail

\éﬁdnsgpjeg;ateodogymgil-g%'gu%ercendtesmged %%%f) %a)‘(‘%ﬁﬁ{?ég‘faeﬁ mﬂ%gﬁﬁr&m(%&"ma
positive, anti g@ngs§?rééﬁmple,a@n@m@§m 9farpq02:| wgntdmﬁé@hmmmmdge@a by

screeni ng cl oneanggenen akhods &@iﬂv&@ﬂfomﬁ%& alt eV b, 8Q BBeAdeSI20N 2021 685).
listed in Tabl %’oﬁexa&lgle-rﬁ% & eIgb:!:d'i'rﬁelg r'f;h %enagjoo arrgl&ae g., human antibody genes,
can be ligated into an expression vector such as a eukaryotic expression plasmid such as
35 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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positive % antigen specific V. neutralizing 1 5.7 (94/1632) 3.4
(56/1632) 0.7 (12/1632) 0 (0/384) 2 0.2 (11384) 0 (0/384) 3 1.8
(141768) 0.39 (31768) 4 4.4 g4$/96?) 1h7 (17/?60) - ngii |
hybri doma cl o el ecte or further analysis: an
333112, conas o R Y ONC e e anpl i fied by RT-PCR EFBRSEHIS
cloned, and 15sequenced. One heavy chain V region consensus sequence
was found for each clone. Al three clones utilized a VH reglon

derived from they mﬂermdmﬁdswm%m%&we&s%be gfoahasmed in

egi ons. | r‘émsigé’ﬁﬁ”%ﬁ%%l o3 Pl AieBaoF, {pebgipcibe S@E@%ﬁﬂ&ﬂ <pnpfecippn
conpl enent ar i ty wideherehs are hombasdedomith piCRReiicles eanyingithe DA df intérbst (Rodin, ef
Fi gure. 20SequengSnaanbly bk 7@%&9@@@9@@ Vahdfistrddhéihg th%ﬁ%ﬂﬁo%?@xﬁémthe

reveal ed t hat B11, and 112 ne, c ppa
chain V sequencglwpéljcﬁ S PR PGB e Wnﬁ%ércé’%g‘g'ﬂ E“qqeff ‘hce%
derived from t hgepksenttbe g@watlomes whick panvthar teamplifiel B8thait &@rhsyhﬂ lettelrmnd

expresses a Vic yp salwt& aﬁe dREUOURE. RERMH a}{wodlé 14t an% Rfified
Upgn anal ysi s of th o % uIV 3D8 6 elc-\}i% ?ﬁ ?e
'Efé{erm n

@g c ones from
chains were 25exX% ?cf“li‘fmf‘?? STRBRGR apciQreqells wsing s |
which of th® |ight cEtawﬂbemestmmhas&miommﬂmbpvmrmaduﬂeemeluseﬁitms&e

t
were LZ??S%S“*&W%‘%‘W Fﬁ?é‘*@&gﬁmﬁg?%‘ poeid “%%ﬁ“‘%%%#l‘???%r pﬁ“"?‘ﬂ. ;

and anal yzed by T angibedy. wi t h
a mass of . 23, S@OMMDNAﬂhmloggmagahohdmmﬁembmdon:@lmtalwﬂhémmth

the group | am ngeqei nﬁ&%@wﬁ%&eq& a foX ehaﬁis ﬁn%tneefggs ebrbindi
EI— v{/ I fndfnr%é

erm n uene
Idlez:] Ih;/eg h];ur gmcfagfeergr H@?“Pﬁ?lg f“r%%“iﬂin%‘ey eelificdbyptar cxamp eaﬁirae & Spegilisi aping agids.
Inu c lSE otide and tThe nm;aicl%gs ﬁ«ﬁﬁ%ﬁ?ﬂh&ﬂ W%?Gleﬂﬂg&%ﬁkeﬁ% tﬁ@h%ﬁ&is
; Q I'D NCs: 4esciB 3 ad o odidd ¢ 10
| D NO.6) res pec\%:cgi | e&d one hghC%Rsn me tooavtce»;lt, aﬁ?gie othera}iavy and ﬁﬁaﬁg
and Jic are sho
specific for an antigen other than the toxin, or another epitope of the toxin.

20 Chimeric antibodies can be produced by recombinant DNA techniques known in
the art. For example, a gene encoding the Fe constant region of a murine (or otber
species) monoclonal antibody molecule is digested with restriction enzymes to remove
the region encoding the murine Fc, and the equivalent portion of a gene encoding a
human Fc constant region is substituted (see Robinson ez al., International Patent

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

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

35 An antibody or an immunoglobulin chain can be humanized by methods known
inthe art. For example, once murine antibodies are obtained, variable regions can be
sequenced. The location of the CDRs and framework residues can be determined (see,
Kabat, B.A,, ¢t al. (1991) Sequences of Proteins of Immunological Interest, Fifth
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35 WD 2006/ 121422PCT/ U52005/ 003725 Thus, the 3D8 anti body
conprises a heavy chain variable region that is the product of or
derived froma human VII 3-33 gene and a |ight chain variable region
that is the product of or derived froma human Vx L19 gene. The 1B1l1
anti body condt?3@¥1%44Reavy chain variable region that i SCIHE0HVEITL
of or derived froma human VH 3-33 gene and a |ight chain variable
region that this-the product of or derived froma human Vx L6 gene.

The 33. 3H2 I
e 33 ohe, oy ! by, sy ﬁgep e oPEAIK of PR liER] At BRI o] 5222,
chai n variabl e ¢ LTSS e, BiatadOO8PL-8F g Ske Ykt ez hsyyeohein

human "Tic L15 wlahlermeamnpudnaﬂbr,bsh@d}&t&lﬁh&ﬁﬁﬁ@kbﬁ%&e@uﬁaﬂn&@@h

const ant r i 0 onst ant
regi ons. e gﬁt% es escr |t§§%1%$&rﬁ &é&&fﬁé&ﬁ% 'Q’qﬂaﬁldé‘!lﬁ soyg'tm%a& from
these hybri domafg1 %‘ﬁﬁ;’ bymantation; %%b*b@l@éh@éﬁ%t@@ agplrstifvts qonstant

EI ggr e 1 al ?ng negibh, etw,rﬁrreﬁmsfpdmﬂ(@gh@émo zmev@m@cedmﬂe tahﬁsﬁbﬁtah%ﬁy
i ndi ng porti on i

expr esgeg as a f‘%ﬁum’m %%nﬂggd\éﬁ%(t)oﬁlﬂgﬁﬁgﬂés&wg%l &% bc%?h%rth%npﬁn@
Z Bindi ng Acti vioxip agfibodies Fam%@Fwemeﬂmmaé@f@sgmed tecBhigfegsn §DBF-grafiedh
ant |h body t @ EI' ﬁXMbﬁWeﬁHs@ﬂhﬂﬁﬁﬁgbﬂulﬂsbﬁﬁbd{ﬁbdﬂﬁeﬁﬁ@ﬂ@gﬁﬁngor CDR

t echni ques. The |

Ant i bogl es pro c %&Qﬁéﬁ%gﬁgbgﬁ%%?%&“gﬂgg %fmtb(? a
fourth hunan nD"ﬁBlé‘PeGnch a&it ViSoB W%Skﬁi"f)o%ll?ﬁ eAabi 180, Agruere R 15125258 E6.

Figure 5 shows Véradeyhiner adn19880SHR8e, DR MOBéibiler'er . | 1936 ONDAHAHBL. €1 41:4053-
affinities. 4063%(1%15{ 'I}% 1%&559?5?@8 and 1B11 anti bodi es for

toxin A was al so neasur acaore(r) instrument, which detects

bi onol ecul # bi ndi n&vﬂiﬁ'éﬁﬁ%@qsét@mfﬂﬂgmeﬂ@déh@@mh@mﬁwme

t echnol ogy. - Eachibniistdy we &t&dﬂﬁﬁbﬂtmaﬁnﬁhﬁglﬁaﬁ&%ﬁm%m% rﬁléamnps
and toxin A wa 0. Mea

had a KD of 1451\6’3@‘]Cil ?Wﬁi q{%ﬁ 575%%’5] the coptegs i’g‘”ﬁ'ﬂ‘ ‘*Fﬁ%ss

anti bodi es bi ndnmqsatﬁtibhre&mcm 1"0}‘ exanple ol of the Cﬂ?@@éapmwngnhbodymaybe
constants i ndi aeplecetfith atteesta@bmla@df@muh&\@mtefg rHG‘]DE%:oﬁx%&n@@bﬁ dsQhown

h
i Ton TR | AT L a8k EARG ok 12 03, B B LSS B0 g oy o

33.3112 hybri dowes ofhhe& DRsgnaydbetreplaced it is oalymeatssaay tozeglacerihcamtribes fyCORS
vitro. Cells emwwdmg dfﬂ:etaﬂﬁbda§§§@§1€@eté?fn1ﬂé§%ﬂﬁ§ég F,‘%) NH&R5hAH P ﬁ

of toxin A, vvhlac uses cells to round up and | ose a ence to ce
35cul ture dishe topat hic effect (CPE) was determ ned by visual
i nspection of cel | s Humagied antibodiestornhe Gndrated by depleeingisepencebofiReFon

the resul tg of %ﬁa:w*mkm&%%ﬁm@ﬁ&;ﬁ@&d&% 2 bifein| %@egm
toxicity). The result as s .are Icted E res néA and
6B. Neutral i zatse%uﬁnﬁ%iomuﬁa@"sﬂ f%"f’ ﬁnshLﬁ%H%all JF BETaee huppnized
line, WO 2006/@2‘1@@%@)@2@0@&@@5@58ﬁ \M%,gsa;enemazgammaw YuOief al,
e]pl : Eel i alt geljlwbs msareIh;ﬁ es m4%3%5;@2u9§1?ezaFU€BJ 6%‘8@ P t a'T'h
o e anti bodi [ apaci cells, e
relative neutr aﬁ%éir}ﬁ f@g’tﬁgxf‘lﬁ’sﬁ“%ﬂ’g QF@?‘F ’IPW%IDE, and
cells was %¥B11 exp@mgﬁhmlel@crﬁmmcwﬂgtmcodMI orehu bf memmeglbbidiniFzi ng
act|V|ty was 3%&@;&3 m;';

col oni c epithel jal Eﬁm&?%@%&@mgg& §el1 I evej*(‘jgﬂ bdcm acid
more sensitive 30°F éUr FndkeﬁLflﬁ 84y bg phtaingeijo

provi de a nore bb'bm@mnroduamg@n agbpily agingtet predetanmine diarget, Asdescnbed above
cytotoxicity. ExerqbRbthantENA eﬂﬁdﬁ@mlhﬁ&aﬂiéed%nbodijfaﬁlﬂ%gﬁeﬁfiﬂér&%%ﬁ&m

The epito of to i.n; A bound each nonoc]| on
det erﬁ1 negﬁ5 by weSPEFHT a&aPP’i’?E;X P ERSE P egtor- E&bé’b ?h“%ﬂ Shypeaizing

construct ed mhlaéhboé;@pmsbschbﬁdrmﬁ’aélgmﬂrd FEPA19596A 1 phblishar @cbettiibe 28 he
enzymati c donmiieggi.e., am no acids 1-659 of toxin A), the receptor
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25fragnments 1 and 2. 33.3112 reacted with fragnent 2. 3D8 and anot her
human nonocl onal anti body, 6B4, reacted with fragment 4 (the receptor
bi ndi ng domain). A polyclonal antiserumfromrabbits imunized with

toxoi d A reaGy@shoyisid,al | four fragnents. The 1011 and
epi topes were mapped In further detail. To map the 1011@8@%50%725

subfragments of fragment 1 (amino acids 1-659) corresponding to am no
aci ds 1-540, 1-415, 1-290, and 1-165, were generated (Figure 8A).
1B11 bound to fragneHﬁOmﬂandiletsoonehé‘tHenmg:nwoﬂarmnb@dlmmngSﬁ&lmfmﬁ&:

1-540. 1011 di daditthatdi Ben bubshitiRd Heltedd, oi%&éd,agﬁfﬁﬁg mgﬁg{eﬁch@ﬁbo&J&iave

epi t ope bound by .1B11 he n.am no_acl
35To map the 33%%‘?'15“@%}%?%%0“5&% P gegign, $Uch ghiodmpove binting tothe ds

660- 1255) cﬁ)rrewmmgexmm-dccam stealBifihbirafacceb P fri@aBork 6 AMEAT the

T agnont o cor  emaepet iiat it Epfiol oy it pboll Sl
660- 1033. 33. 3?’?1’8% P‘ﬁjﬂ' Btons) f% e fupstitREons inqlide amise aeid ssicues adjapgt to the CDR,

2006/ 121422PCT/ ar 823G wﬂa&t‘iﬁtmmﬁgmﬂ;a CDhR (ﬁﬂaleIngBS Irat 3sh e 3Cakdid
maps between angpg %@?@n t|on

of Mce Fr gﬂm Let Talléﬁgi;ﬁ%gm a eﬁ{zegbﬁ&a%ddr%scﬁﬁg?ﬁg?%négfﬁmﬁ faxi n
A Anti bodi lﬂienft?ﬂ \PRAE Whigh g herebsy ingorporaigd by referenge.gFhst ect
m ce from chal I@n@g@r\ﬂaniewaﬂdoanhahnﬁm&&m:fanﬁmmﬂy Bram&WerE Seqdéias bes

femal e mce, eaghsiBis @ﬂcelo 20 grans, were injected

intraperitoneally w ?J) to 250 ng, of 308, 1B11, or 33.3112, or a
control 10anti body (IFPRSCRYS sequencsy if agsavenceifamed fpmshemest fioauently

Medl mrune) pri mccmrung:hainbaclge(ommdheohdeepﬁ;a%mﬂp@h@b&teﬁ@é@bﬁbe?fbe@@ [s

after injegtio bR, PAGH r

than 10 tlﬁtes tnw Ig#hal S}age % EE% e%‘/%és@es?]ﬁs@ﬂ%ﬁ eﬁﬁrﬁ%ﬁ?@lﬁg)
observed for si Protgips, &pg P%&Onmem@swwacewn@up@@meo
these experi merecil ceewerisgmnst fiegemitly ot thitgoditondn thﬁﬁanﬂylfltmtw&axﬁﬁ@&g&?%&lu
as percentage er to antibo
dose, if a dosze!ci{1 er t@iﬁ'@;@g&&%&%ﬁﬁ%@gkﬂ&%gs@ugﬁ&ﬂg f‘?Pﬁ?nsé‘ach
of the anti bodﬁ?%"%é‘ Qﬁf"é’%‘ﬂ?&g‘t’ e a fregaverkregon indhei cansansus
chal | enge 200 sdmeuesglebulin sdjuendeer cent age of m ce surviving when

St ving when 1 ¢ ot ati b bATARad0 b BREEEHh G dNEA BELEE BGe At or
per cent age of rhﬂi‘@f &F‘?ﬁh@ﬂfmftlo#%nlc’lqc@aiw W'ﬂlﬁ reptide ar projein). Fof example, an
0- 60 per Cg% .2 'Eh&bddglcaibafmmﬂhnhﬂ)i]jbkaf (bybmcma@ghg, ﬁeilcmlogrﬁn%mt
m ce was J,00
Enterotoxicitv i n |§n§%egw%§'§% ?‘%\etdé'g{g? tﬁesAﬁ‘ﬁﬁa‘i'ﬁ}?ﬂ}?r
Ant i bodi es®®25388 bé’t‘iéis ayiptegtable agent; aryintaxic aggmtea mh;snmuth@lragent and/or a protein
neutral i zati on oppepitidx ihat dhn emidBkisSRbELA With thoteFRidRBulE (B&H aslQRELIRAR! -
Thi s nodel ”ea%Ufe?%%&P hg) @Fhisﬂﬂﬁig?ad fluid accunul ation in nouse

S

i ntestine. To per experiments, each nouse was starved for
16 hours, anest het i QB@ityPapfderivatized profeirrie producsd b erosdinkimg twrsoranqre s@thins

A loop of 3 to(&‘tﬁﬁiﬁieﬂﬁie&ﬁ&f&i@ﬁre }léuitﬂﬁé&dssﬁﬁke@saaﬁauﬁ‘tﬂos@ﬂﬂ
et ur ned to the

d vy
:adr)uclg(r:nt ﬁal c aV| él ek %‘J&Emsa?f vvag t%(f %guélgt m%ﬁ&e Fﬁ}ép F‘{Wf? 2BPIOBRREY t o
recover. Four HB‘F}F’TS(‘? & emalgipidehepzoyl- Nélymmpcmmdemawﬁanhmmmdmhh e

| oop was r enpv€dg. diarcibheidAnibeite), Bich hieE bt 2hilBRMLLS PRAR Che iR
reneasured, an oHﬁﬁngf,ﬂbél&%rﬁrﬁL”al fluid was extracted. The vofurre of

theflwdandt ol'ength (V:iL) ratio in mlliliters per
centimeter was cal cHfcdildlgtestable é%R%lFf Widgphichanyeteivicor be Gﬁwmeé (drigbeleted

with anti edy mhﬂaﬂameécbm cﬂ:mj}oﬂﬂy,s.rab@i‘s TGRstic $ J R ebcenOf

t hese experine njecti o i

i ncreased t he \%}e&l& ts ’ ct%ﬂt rh%?rf%sg%qdelgg?a&ﬁ ﬂﬁﬁtf’mf]‘f F”S@Wﬂsﬁ%‘f h

3D8 and 33.3118¢} B&@\Mﬂe@a inchidg fnpresceins Budrescdin ispiliicapanain dhadantine, aid, ce
phycoerythrin. A protein or antibody can alse be derivatized with detectable enzymes,

_)
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nonocl onal anti bodi es can protect from nucosal damage when

adm ni stered systemcally. Exanple 7. Protection of Hansters
FromC. difficile Relapse with Anti-Toxin A 10Anti bodi es 308
was tested in a hanmster rel apse nodel. Hansters are sensitive to the

toxic effect s‘ﬂ;m&m%;fl cile toxins, and typically die %@ﬂ#@gﬁ%&%

days of receiving a‘single dose of cllndazny0|n inthe p

difficile. To test the efficacy of 3D8 in hansters, a rel apse nodel
was used. In this nodel, hansters were given a dose of cl i ndanycin
and 15a dose of sﬁ‘chﬂlalkfalmlblmsﬁhtasqahdsm eftxjtabe Bepalactori@ass et  of

trol h t
second set of ef:?ﬁ%‘?ﬁﬁd%ggﬁ?% gidtb o8 re%‘f‘ﬂé’fﬂ Vg Y e iRt witha
vanconyci n. Vanc§giep ell%m%inlt!frﬂef%‘ie PY%ddHLEeﬂéd'ihﬁn%lF@g ﬂﬁkﬁﬁ‘zﬁﬂe‘@es'ﬁo
difficile diss eagﬁodUASa Gdrentable adtiog proéuct.1 For eRariysls,twig thetebiabls kgt

recei ved 10 no/ kg ?&8%%95% &@%&e%%%ﬁidfﬁéﬁg %glaﬁ

pol ycl onal anti serum ra alnst_taoxin or “seven days
after C. diffi cidianigehspzidine leadstoagelored resgtionprednst, Fhichiisdetestable A protein can
figure. A Secgnchldo%}deﬁﬁhzﬁfmﬁﬁi@bﬂli&mrgﬁﬁ l(ygdstﬂeptamﬁhﬂdﬂ%d awdm/tblotm)
vanconycin an 1

survival was pl ?%e “u'f'g%’sus %Dg%gmbggf%“‘“ ‘mhﬁ’ﬁo %thfﬁréﬁb‘ﬁé‘e"f
11B shows ttat dngasigemeriof Hadin oestepleridin hinding ved onI y cI i ndamyci n and
bC t25dc| ! eT(d: anonds Lakk akﬁ:bbﬁfa&;ﬁsb@bt%&awussm%ﬂeeagae,wghostubﬁly and/or
acteria. Twel ve erce of . hajst er re co
(squares) Ssurvi \/e@:E é‘P"f“é %mm)ﬂ%eﬁo%cg&e&s,i ﬁ‘%? ﬁﬁ? r%‘@&&%mnﬂgm
(15/17) di ed wi thyistendgrd e aw,suﬂowtaﬁﬁm@hmmm X Qv infunepredipiiatiom mad
]Erfe?t ed wthl\éfrl(g te@taﬁ}ﬂéiie?eﬁgmé&t %%:gﬁ ﬁ@@%ﬂuﬂ?ﬂ@ateora auent

i fty-nine ed. W ven days erce
(7/11) of hanst efer ‘éa?&;%*%‘ﬁ%@ﬁp’i?g‘?{@w% Hssalﬁés%ﬁ%%ﬂg‘&é?% e,
serum (triangl e%éﬁﬂ#ﬁ%@ﬁhé%#ﬁloféﬁgmwmeﬂ&m a; thirty-six
percent (4/11) died mmtahmo;amﬁlbddayaanﬂ’éeﬂfoﬁmd@ﬁa ?Bbe&xﬁﬁgateﬂto
Figure 12 as the ﬁtﬁffceq-ﬁ e otf1 t ot,al i‘%’ gl vors in each t r eat ment

group. As shown ¥ Heo Fer ty’tsﬂ‘é1 é‘ & tage of survivors was

hi ghest (sixty-four percent) in the group receiving vanconycin and

pol ycl onal #gabbid sefleiiie Mbfods" OUP receiving 3D8 .and 35 vanconycin

had t he second hi ghe rate of I‘VI al erce

twel ve percent of va%ﬁ‘g ﬂnqb'o &W&?Eﬁ“&’g‘%ﬁF@P&@& tg‘?]%ﬁ’%(a;hatvﬁn%"f,
treatnent all dllﬂdwnﬁqhsqxledaﬁahmwaiehﬁ:ﬂcaﬂp kherdctamizbdbydELIS Adito Babfly,
anti-toxin anti idioffer Blafdh 84 nelch BB fith 8 RGOkr thoidliciblfin PR A BdoRed

vi vo when adm ni st er ter.in

2006/ 121422PCl 70@%‘&)‘68‘2%‘&?@?“@?3&@5@0‘3113 sy pfbvmin(BSA) difted in BBS Difutions
Ant i bodi es for Adplasms fromttoxdm-inmudizedamies are added Nueatleell asl idcubatedifn ¢S
o e ARG S iy A 0 8w

ant i body were cl oned into ctor using sta
recombi nant 5DNACHEALHZIGIE TP@"’%B?IE?I" teagenb pomyeated fgalisling phasphatase

purified, and trfa:nlslﬂmhte&?@ntﬁfteﬂvd&%&ephtebma deveitl atheBTSsubsraweid
plated at 4 x to,g6ldispPebH bf [

vect or tranSfECtCtj%lg%Wth 0 %gflee&gﬁ’gne ecgld%bd@ﬂg %%g%gﬁtggvjlﬁ)f)emd
originally el e R G418 res| stance, then assayed al ong with other
transfectomas for prottuBLﬁS@mssﬁyabQ@cnhb@ﬁbdvadambéusg@&rscfe&vﬁkmibomgﬁnd

production rel atg¥ehp m&&&q&%ﬂi@%ﬁ@&ﬂ%&&@d&ﬁw@ﬁx&%% ARifl!

expansi on. The SSi Q s, aml rowt h
in the presence%ﬁ’ Eeoar’i‘EE?ﬂ“?sglﬁgﬁg W%@Tb&bﬁf@n Ato the toxin

cul ture capabl e cal thgnbmlﬂ»clonecﬂaﬁﬂ ﬁuMent&ﬂholbnmda(hemhne frne sach Hybiidoma,

cloni ng singl e GalidiSrefaBis Hettbdchifity afbﬂFFéilE gby%myg #16n GeHnbddh forl N
96 well plates at Lowd Slt er1 rati‘on cul tures arising
froma single cépkinga c4f)@fe screened 15f or
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UDP di al dehyde-i nactivated toxin B (Techl ab) and conplete Fretind's
adj uvant. Booster doses of 25 j.tg toxoid B wth Freund' s inconplete
adj uvant were given intranuscularly at two-week intervals. Test

bl eeds were opbasgesiapfter 4 i nmmani zations. 35ElI SA reactj.yi
neutralization of cytotoxicity against both toxin A andtlicxg}}llts%m%%\?\@?e

assayed to nmeasure the specificity and cross reactivity of the sera.
WO 2006/ 121422PCT/ US2005/ 003725 Both animal s responded well to
toxin B and to a | e¥spurifyxicomti-tbxin tutitbdies) selevtaddybridonhs byn el gt &hn inTeilen
fvom goat #331 gl ks iet a8 8PS fhld Wt B Ban /105 G el
the majority of q& esu%ﬁuent exper ments. ytralization o )
cytot mici ty’ t o 8¢ pepreRbesd deforesaf] %@W@Hw&ép&&%ﬁ%@?ﬁ?@@wae
23 T\rllwef rﬁsalht s Pdn‘catawﬁ;obﬁx)itgbmﬁymmprog tadni zambﬂ*mllﬂfeﬁqnﬁ_hflggitccll’MéI tl':emoi_:'degméartian
: ich sho ftéﬁ%{n@ ml, i bited good toxin
neutralizing ﬁﬁﬁ%ﬂ ti t%rg,ggapcng%hetroaﬁ oweagg%(',de; ectable, toxin A
neutral i zi ng ant i bod¢detrrmineif theselected monoglogsl aptihodiss hind doiquespiiines, sach
m ce from a | etahifody odn tefidatinytardaking batuhevighy ivatliblé fexgentsBPieie Rdvkiord,
was al so confin iﬁg! ; tjan
of Hansters From" dB‘gﬁﬁliﬁ?:l eb el a cean\i/)\nggﬁé; nti ;ﬂﬁ%%:cﬂgkﬁéﬁ%deapmbe‘
Ant i - Toxi ri0B Adnfigesin aaiibediss prn %ﬁ%ﬁ ted Sr paactivity oyithibe texiaiba Westeged
wi th clindanmycibloitiigd C. clifficile, and.then treated with vanconycin
as described in the f el i X | .
Anti bodi es (either 9@ s%agéttjgmr& j‘rﬁhﬁo‘ﬁ%‘é o_g%%%?ﬁ-gbr&g‘%ggﬁ%ﬁ%%%dﬁm from
goat #331) wer &cgraliagion gpsays. 4 pirp ngptralizatipn AwaYRLER mepsuesdtheehility oy ur e
(14). Ani mal s wanithodpty ithibit e cHtopathic effecy o cellEinghuliare (Sl BREmple BIWRES). In vivo
Figure 16).. Antd : | £e ' rum oat
k331 and 2oy FeeriipanReRxicRidnton ¥ Gfolel b Bplel o M BT
only (i.e., no antibody treatnent) served as a negative controls.
200 obiser ved ¥ SNk OmpntiotpaaIC] 1 11 eal ent alone
enonstrated a par 0 Lve ct..in C Qut o
ani mal s were prot ec*n%aoﬁroa%ﬁ%étt%eaqr?sterﬁtj‘?‘fflgqn.pfgyaesIE?IPWS%O@P’(?&H of
ani mal s in t hi #hgmecqyticativarerpablesampepitiopsivgichisiudesh anithedy mplepe
ani mal s regei vide@rivall ey 64 anti fentRidiRy YortinARLeofbAnued B4R withiag -
15). Thirty pergcen cdufl |\%§% ﬁgelth' (Fig. 16). Partial protection
(9/20 animal s prote ete@y _spg 8“5%§erved when 25t he goat serum was
used al one (Fig. 15JPhaminceyficplbr aceentableganiersd inchnda nhand aPrsolvents, dispersiers
i ncreased to neaiayisdORdend Weorp @bl iRz 5ok BAEME R Bat YRS shyRbM&H
t oget her (18/ 20@%@ di.sease %I?sett) vva%gc?gl aéed SFi .15 .ﬁmi Ig? ally
percent of t heSERBHPIe: TRC PATIELS SEPs EY en@“(‘ Fnousgintrayisenay, gubcutancous,
prot ect i or#5f r oprtehienab setal,spinalyerkpidepadl ndminisgationl (ag:, bpinjrctitreatibfosiod)r om
![ﬁt hglolh ty. tTheS_e datie & flﬁt\smﬂs%tf&igih_@énﬁépﬁ afBs nQ@aﬁb&%BYﬁoﬂﬁQ%ﬁ%&iﬂ&u el
e anst er di seas en.toxin. B, is so neutral | zed. Exanple
11° Protect | on BeRAp AR EsBeplid P osdee i, Reh prquselies oz
| mmruni zed wi t h eptable @Bd inflsible eolutions); dispensiensior eupensions fiposotendand| |y
with 10 pg of ok, e Prdterred 3ot AGERA bn o ihiexded nBab 6RIRAIRANEL 2R
to am no agids 1 77-2366%0. tO[?I EHB%mexgi‘rgessed thn E .%DLI nd #}3}]’]9
RD3l as a juvame.ra?ﬂ’rﬂcr?‘ﬁ? CAPOL Y SPEY comppsiions 45p It form g ’&'Jﬁ“‘@@m sible
Neut ral i zi ng afeirtiody Arusefabmedesof wémisistratinaris padenterali(hg., intiavembiss, t hat

were tested. Grsma@n@hs,iiﬁﬂﬁa?eﬂiteﬁeanmgemm?@sr &aIplee e 8RkibdlY bk antigen
cl i ndanyci n an%. ile.then t

diffi reated,, WD . N

2006/ 121422PCT. e ED FFEeT iy WS%%%?Y@E@%&?@%WHWW% In
hanst er nodel @hotheserpedimpent, g antibiody or. anfigenibinaing noBioR, thedeafiy admdrbsteredisy
given tw gg daﬁﬂm&nﬁgmoyﬁﬁgﬂmﬁgiﬂjegﬁoﬁat ment to 19 animals and
conpared to a negative.control group .(n=20), that,received no
treatnent (Figures W%%?&mgﬁﬁﬁgﬁﬂéﬂé r@@ﬁﬁ%@ﬁ@@&teﬁmh‘iﬁ&‘ﬁﬁ
vancomyci n t r eaemamean modessafiadmithstatioreotesr éhag enteraliandzecaldriinistpation, B

usually by injection, and include, without limitation, intravenous, intramuscular,

-
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not present in animals, virtually all animals that had diarrhea | ater
di ed. These data provide further evidence that 3D8 can be
full yprotective in the hanmster disease nodel when toxin B is also

neutralized d\ﬁ, ,{2 zatlon of toxin Bin addition to 1'8%%0@10\5‘@75
required for optlrra protectlon fromC. dcile disease in this nodel

20 Exanple 12. Protection of Hansters FromPrimary C difflcile
Chal | enze Usinz 31)8 in Hansters Treated Wth Goat Anti-Toxin B Sera
Prevent i on of iptdasesd, infrattzcalinthtapsdle, divsmbitsd, Hitrecerdiac Hotrsleauad, was

2 ST B St s SR it
Wi i i i W
rabbit sem de #‘&P@d’%ﬂﬁP ﬁ@o{%”a ﬂwﬂlfﬁl ?ﬂo ﬁ’éﬂ’al | enge
and 3D8 ha&d no det %chaémmonhwpaModﬂht stentlg end SiblcwmdaiiBe was
more prot ect i VniHifoss mwa&%qn@&osagwﬁe%oﬂﬁb&ﬁoalch&baﬂnﬁa%%mda es,

t det whet h t
s e T e et e FOTOLS, SO 0 ShLatlon Bl e Al
G oups of 5 hamtibetysonesntativha Stealagmdctalﬂe miutmasan\ble PEp8@d by mcotporating the
doses of 3D8 (89 confid m@@daﬁ%df&‘ aﬁgaodgpﬁmgmﬁﬂﬁ%&ém@& d)m &ha, or
ct e I

no anti bodi es for t?l} ?}é’ﬁB prior to._ch n Figure
19. The dift a i WPIEPHRF ECIBH: ﬁge?rﬁéf’mgwm%f’# ed ARIVBAi es
or either 3D8 mm@dﬂﬁ’ﬂwdd)yeﬂltmd smhhzaﬂindemerdﬂy@sphmmnsmﬁ:reﬁared by
difficile Chall.'ﬂ %a s'ié?ﬁtﬂ’e é)m%n ai mba%ﬂ%sg%{)n

sera survived aé ffecle n| ma I‘VI for

chal | enge. Fi d8f 5“"33%‘![ & Frotged mﬂﬁ‘#@?s ?“'é&“’ﬁﬁ’fﬁ"ﬁdm afdheserag of
sera becane i Idterlbmemmsdbﬂheﬂ:epéﬂitmmmfmmmblmlmm the usefdli glethed of

t hat 3D8 n I

Loxin B i & o) dactaitioll aprvabiRel dofs il .%%‘B‘?’E“Fa‘. yB SRRRatBaliREY | |
toxin A was réﬂ@?& P?"(ﬁranﬁﬁdﬂq dpgredignt P’Brﬁpé’,e“‘ﬂlﬁlﬁ’ls@meeﬁlﬁﬁ%lease

in this nodel .sohiiéh #RH61 Wﬂﬂﬂi&ﬁ@&ﬁhﬂ%ﬂaﬁ%e maintaiddgfos RS

protection of Q@iﬁ%@ﬁ%oﬂﬂgé@&h'ab’leﬁf&ﬁﬁ' %%ﬂmﬁveﬁﬁc@xa%élfe@ﬁ}dehﬁm%fae%fzém

sever al advanttgges t Screeni ng o new t oxil

Smal | er number'éC ¢Ase & T‘P&?séo“t?& @‘el!}%“e‘lfsgﬁ'f%tsié’m%ﬁ thypwtien efnjectable
ani mal s daoe. Nmmpbmﬂmms:an‘sain'humabmmhdﬁdihg Avthe doRtbositior £ (Fent i 8A4Ys

nonocl onal ant o 5@2&5 ¥l N hanst ers because
t he procedure Zirbe ;r or Iﬁn%n&%ﬂ?&pﬁgsaﬂé !est anti body. O her

nodes of testing, ﬁ@‘%’f‘%ﬁi‘é’@%ﬁ‘e‘iﬁscqbé@]mfﬁ@ Cothige "@Mlaﬁt?fe@)b}’ a
produci ng gr amaqdarofniethee‘s icwen tiotht b, dndfﬁr&imgﬂierdpattﬁ apphchﬁ&sr Ak bk

Q

nodel , whi ch : ot
chal | enge expga‘j)ﬁl%% ehﬁg Sj@so s%nf@é%%lienﬁ ra ?%%fafué‘\'&”?ugnwﬂ
definitive® redlsp of C. difficile challenge

c?npar ed to 7-10 |mnemﬂmibamnﬂpmlnubdd9, @dﬂuﬁdds;pombﬁlmeﬁbfm)n@édr

of vanconycin %jﬁfﬁﬁ L Om r

of tines ani ma a%té{% Eaf?lll(cj ltc’Eh%ﬂ?% 13&[1%%@2%\1 %ﬁs%f?giéfegli}'ﬁ Uﬂ%
Monocl onal  AntSoB@arR( ﬂQ!FﬂardeéqﬂFSelftdWﬁ) Y s belenclosed ip aaﬁlatﬂh@rSOﬂﬁhﬂlh
Te, chl ab, Inc. ge(dﬁha@ﬁﬁmﬂomprés’&)i int® kabldys, 6156 rﬁ@dﬂmﬂﬂ:@ﬁt&tbé Qibjectl e,

L OXi N WaS,Pur iy ‘3{-11:1 alggpmgg%‘h,y,?s&g@%ug@ o ém%gl%m LZat époratedw:th excipients

Inactlvatlon was CtTV

UDP- di al dehyde® %Pﬁdé% thedann ¢ gnaeﬁtﬁéﬁr #@‘glpﬁsthuewl @bletsat%qh% rapsitless glidins
whi | e preser visngpengbrisy§rips cvafers,tahd eHelike.. TcBﬁdnﬁfﬂstéra&!:ﬁ ohh@&hh@%béimg’nb

15 hours o “s AR LR et ST A LD

unreact ed UDP-o9-adminigierfh ‘H‘éﬁfw&n \mrﬁtvnntbfamaemvauomaﬁxemmtud
toxin B (350x0|aiin-iﬁ)mﬁnnsrcacwﬂdmmﬁﬂ&reﬂ&nhmeﬁcﬂrdaﬁﬁﬁmmsw\@ftﬁe geed as

I mmunogens. A toxi I no.acid resi
1777-2366) was expr%es@agegg%%%r%mbddﬁq{ &8 “ﬁ'é T’sﬁe %ﬁROgF%dJﬁg an

i mmunotag (h e%QW?EWB‘HTWq)oForéﬁﬂmﬂPi%ﬁlqﬂlﬁhoﬂqS@W bg adpinistagedn saykel divided
doses may be administered over time, or the dose may be proportionally reduced or
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5C onal hybridomas were generated and screened by ELI SA. Three

hybri doma cl ones were selected for further analysis: 124-152; 2A11,
and | GlO. In particular, cDNAs fromthe 124-152 clone were anplified
by RT-PCR fr ¢ i4¢! oned, and sequenced. The heavy Cp@ffﬂsz},{)sfoﬁgison
was determ ned to be derlved fromthe gernmine sequence VU 5-51, the
D region derived fromthe gernline sequence 7-27, and the! sequence
fromthe germine region 31131,. The |ight chain (kappa) regl ons were
determ ned to HiBcreps aseudacat@thyﬁae?emmewthertbgamnc situatiohk| It is Fdpecially

i sotype of the aa%tagé&% 16 k@ﬂmameﬁﬁiaﬁééﬁﬂ%@ﬁoﬁﬁnlass %Qﬂt fornd 82 cRFLRO

d 52
hown 1nFi gur comaon Rl oRar. Do eceich A Bt o

(CDRs) ar e & ndiphasiealyidisctebeonits guieéssmﬁthqdomgasﬁdﬂgeubjtqtﬂeb&&se&qiumhemt

of the VIl and c\fhtaﬁx@g %&eﬁﬁlﬁ Q&bhﬁ)%uﬁ?caﬁ:%lated to Fo&tb@ the desired
ant i bodi es 124- 52 ]%E,D re | sol rom corres I ng
hybri domas and GEEF? t’Pﬁ@"?"P‘aB‘?nn agpytical carmisy. (Lhe. DA

encodi ng t he 12pecifiion fopfie dosege umt)fmads mﬂthmaenhenmrdmta:bem aed giredg ed

B ndi s Aot vi 1o (S A §§*§m@§"° O
anti body t¥ toxq\{‘ﬁ @W@P@Fﬁ?ﬁﬁ%"&g’ﬁ? & g@ﬁ%’%‘mﬂgﬁl%@f‘%@é%‘?ﬂm
t echni ques. Theompsurdirg soéh drhictiveamewyumlrfor itle treatent of senditihilyein mdividuals.

Anti bodi es pr OdUCGdAEYexélﬁﬂl'mJysgo -l raf %gmﬁ@ftﬁﬂgm}‘?ﬁ{ E%EMZ

appropriate controls. 25ln partjclar

2A11; and 1GLO GHiYE 3EioBE! of 57 aptihegy oriantibady merion Pt%‘e WVFWOBP%%ﬁ%
i nstrunent, whiadh, Gegeoiekeh lfﬁmg/k'g,m:t 87580 maikeglt isib be ﬁlrﬂzmanﬂermh&\mm for

U1 350 Pl BT RSBABSE Rh T BEY Re ) B

protein A-coated was a

n{o,
the chip to nedf meénﬁwﬂaqﬁ H@é% a9 efszfe%ﬁlaaﬂlauqa@%tfofihe@&mgn& draipistenng or
had a KD of 0. Zfpervididgd ke adnﬂnﬁﬁﬁﬁﬂﬁthma&n@oﬁﬁbmfmaﬂ%dmagﬁ&ﬁgesidnm

constant ?"F"nﬁ.sc‘h't Aeoplet ey ol B b AR e FUERE: Bl B

use in viva ap $OWPOSfgR. exanpl e, human therapy. 35 WO
2006/ 12142ébPCT/ US20 G4c00ii2 the Fedpk ef the inv&aiop lafe MitDimk{uding b0 4nt{-Mkine@tidctiyor

(1/M6) kdx10-5 foM5dn ety Shrifoh therect: e Hifs bad Bistube Sk of Fove ifter Yements
including: instructions for use; other reagents, e.g., a label, a therapentic agent, or an
agent usefirl for chelating, or otherwise coupling, an antibody to a label or therapeutic
agent, or other materials for preparing the antibody for administration; pharmaceutically

25 acceptable carriers; and devices or other matetials for administration to a subject.
Various combinations of antibodies can be packaged together. For example, a
kit can include antibodies that bind to toxin A. (e.g., antibodies that include the variable
heavy and light chain regions of 3D8) and antibodies that bind to toxin B (e.g., human
momnoclonal anti-toxin B antibodies, e.g., 124-152, 2A11, and/or 1G10, or polyclonal
a0 antisera reactive with toxin B). The antibodies can be mixed together, or packaged
separately within the kit
Instructions for use can include instructions for therapeutic application including
suggested dosages and/or modes of adminisiration, e.g., in a patient with a symptom of
CDAD. Other instructions can include instructions on coupling of the antibody to a
35 chelator, a label or a therapeutic agent, or for purification of a conjugated antibody, e.g.,
from unreacted conjugation components.
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61.1010 2.98 1.31 3.89 O5Exanple 15. Toxin Neutralization by
Anti-Toxin B Anti bodies Anti bodi es expressed by 124-152; 2A11,
and 1010 hybr Mormas were tested for toxin B neutralization activity in
vitro. Cells i bated in the presence of varying concentrations
of a nonocl or}%g"iﬂﬁq%gdy specific t.o toxin B which woul §CHUSPEHO3T25
cells fromrounding up after exposure to toxin B. Cytopathic effect
(CPE) was determ ned by tovisual inspection of cells. A CPE score

f rn 0 meg; _40\r/]va? 4d et e(r) MThe Yt ch?ﬁﬁddd%ﬂ&é&@?le@éjéﬂ, E%eﬁpe%dg%rgéﬂt,%?‘or a ¥ea%eﬁtte usgful
1 Nsp | = | = 1,.Cl . . S S
assays are dep E@?%% Ellé%é) é‘i%g%’rr%}éﬁ Pup ﬁlﬁéﬁ gé?l Pﬁﬁagﬁl%iﬂge[ngf?itﬂﬁ W-B%‘B’ai nst

a human |ung fi&euphrgagents &clude pgaats spelras dohydeoxysiceiniimide OFRS). finsuch edsks the
of the antigodijgscall akldevhé @ rhatt B RS kel tONRFybut hd/RaSfbn(ceh sdrarafible

relative neutraljzin Chiv] of.toxin cyt.ot oxi ¢i t 50n .| MR-90
Col Is v 124, e Sk, Aol deridhic R, By iosR el e gt fom
From Primary C.stafifgfngpnials @iedctiemigtertaksdiates. Ant i - Toxi n B Ant i bodi es

E’r f)'t egt ion from dior %&k% b %ﬁlé&%gﬁ%inﬁﬂ,e&smaha&ﬁb&ﬁr enéisi‘ééﬂ Eﬁii['tlfgdgmbsg%or
clindanycin o ay - nd C,.diffici]e spores on .da [

di | ution) was 3%%‘?%?‘%%;?"8@8'&{ 5%&?‘15&%“&#“%?5{9‘6" “ﬁ@m&éf}%“ﬁ‘ﬁdt in}, AT 088
or absencelfof aaympore iditions antitoxboen ant-C. diffinile sntitfodiss (e petionssthevesty;

chal I enged af t efomnAf6d W dpfroPRas, iflaid of ndASRParE pRIBadefREB plephriongVer 4
days), conbi ned 3D8 ad.)..and. #331 (3 m.) Sera, .3D8 1n . .
combi nation with ant(jl%ti‘e(s t?f’a%l’%‘ﬁ‘ﬁe%wgéIi‘?‘?ﬁ”@ﬁ(’&‘%?ﬂﬁ‘g%‘i"'éﬂxnb*\?@Odﬁes’
days), 2A11 (20ud instuetionsfpe exptessiony of the mucledSdis0 (20 ny total over 4
days) or no antibodies for 3 days prior to challenge as depicted in

Fi gure 24. The a in Fi e, 24 shows [that aninmals receiving no
ant i bodi es'or éﬁf#gﬁ,gfé%%wﬁnjmgﬁ@e all died within 72 hours
of C. difficile challhengyepmferrsan: pdied lmve Bodroindgn YR tharagewin,
ant i - £ oxi n B arydhomitio, AElIREBARIAL e BRI AL O HR ook A schitered
had a 40% survi,val,, r.at Figure 24). A 10 da tudy simlar to the.
f or egoi ng ( but t%ﬁﬂgi%ﬂﬁtg&%ﬁg'e"’d‘f'%% Vo firig ¥@1%Je§t’ P-Bo ELM Yo H5al mhibit,
performed wi t h preventaalepsegandivo diagmoso . diffieileandidiseae assoBatad tvith Gyifficile.
124- 152 (Oyp56nMD, 1. i Bt ; 2 [
RSN i e oy o
(60% 70% WO » €ED er
chal | enge if gincemagD®ls, suchashombatmaprimatel, chidkerbhRice, Mogy) cith @igds0od@s tand
dosage of the apfkstoxin B antibody 124-152 (0.56ng in conbination .
with 3D8) was highly effectiv eHg@goc%sur ival; see Figure 25). Results
show t hat 124-152 a eﬁ??;g:ﬁ odigg can peused on pellsiin Gt e 8., e Fsad
i n conbi nagsi on wiee Fer examplegcefll ean tedditired/ia vitkaid erlthre mydiemahd the Gontacting
therapeutic respliomn e &lie A 245 . j
further evi den?'ke&){c a?e t he %ﬁf%@%@%mﬁ%ﬁ%?ﬁ%@@?ﬁﬁ%ﬁ? e Tié)g?el c\1/ﬂeh,JIe
especial |y in dOHHhathosre %Fﬁar’ctf?é’egi’ﬁ‘led%wﬂ?\mﬁﬂﬁ MewYt in pgubject, as part
Neutral i zat i on offn frosior(e.B., therapeidictor propliytactiOppirotoddl WBet il eiv @ &b olatentsDthe
provide for prQLe&in i fEicll i e i mdel . .
Exampl e 17, Ep%one %E:%isoéﬁegfed %naz%lbj%)?:ﬁ %@i%%t%g%w?emubody
epi t ope of%%t oxiMPEURD E@%&WeW%PWO%Fﬁ?%WWtHE@%ﬁ%d
%_ V\ﬁst ern bl o;mﬁbugy, ﬁ%z?&h; toamy tokin ézprédsed:ﬂydne;eﬁmmrtﬁe fjbjasﬁ é.glghﬁﬁb gut.
ich express frag d . .
of toxin B. The appl s aes ﬁdﬁﬂgg% oY ERRBIED o Qs Sl ViU
PCR-anpl i fied f&® eFpelpeples asqd i dspend gy s 3es andaversht af the subjeckand the
strain. The fr geveuusirvgnsedcThnmtibodytnmlemles xarteasedas cumpétitive agets for
expressed 4sn E.; : [ - . of-0 . DE
Foxi 1B {1 agmoi U RO g, LR el g R RRSE
epi tope. Toxi n "B R e sastioinigstipal eaithRli®. i sol ated from E. coil

20containing a portion of the toxin B genes and separated using
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O her Enbodi nents A nunber of enbodi nents of the invention have
been descri bed. Nevertheless, it will be understood that various
nodi fi cati ons may be nade w thout departing fromthe sospirit and

scope of the *@}/@gﬁi 1£3- Accordingly, other enbodinments %@B:H!é\iobé?do%zé he

scope of the owng clains. CLAIMS 1. An isolated hu

nonocl onal anti body, or antigen binding portion thereof, that"
specifically binds to an exotoxin of ClostridiumdWcile (C.
difficile) with a KDhefnt-tokiaatibddies (tglaﬁﬁageﬁbmdﬁ)g pohienstheieb) dih beor

antigen bi ndi nghdﬁﬂ;ﬁétér@&‘u}éaﬁib ?on»Qifth&h affh ﬁ%ﬂ g’ﬁtﬂ’ﬁ#a%e%g%p?lom I £

antigen b|nd|n |ca
toxin A (toxin é) ][ﬁl.lﬁ ﬂH?B’G@’ SrmmaElah Elhnbﬁ‘?ﬂﬁbﬁ’@ s of
t hereof ; ofs cl euanb&used/hmhdmanaﬁtetoamtﬁ aidydy @l&n@h‘bgﬂmg@bﬂﬁnﬂgrepﬁﬁdlaﬁn

Lner eof. sbec! fnfdbil gy oPaffgdihEbdhudihfo Sl 2 oxbea 5
i égnanoﬁqq 6‘!"@‘}66%1‘13? Vrstabls regions of A1A%,io am antibedyiwvif i n

anti body, or a
vitro or in vi mnabléregiBhEataem 994ldentian] tatHe vgidablde pidhd ¢ IPSI 1The Anti-toxin B

Lhereof’ veutr dpiibaty AOGL B So PABMN GRESYen e \iBSASIER S, Bk 's00)

t hereof, neutra

or anti gen'®i ndfscalde tegariableaesions of B foragoings 62024142, pmbinatiors of miti-

wherein the anttb:bﬂ(iy(egQBD&Piﬂdgaﬁﬁ-tdxﬁmﬂhﬁt@omei(fengrlzhhﬂ)%@ﬁ robidgp&ae or
nore of the fol: 1? f@ﬁ cterlstlcs protects from or |nh| b|ts C.
(o]0) 'S

di ne/ cue- nedi at'e I'n a subject; protects fromor inhibits
anti bi oti c- associ at 8ds welerstqod ﬂiﬂﬁa@@ thsjagents of ghegineention, fforspemaple,jantiiazin 4

C. t4f f { def nedi aﬁeﬁh-mmmmmbgmﬁﬂwsr&wr@ﬁ(oﬂ@ cdnﬁb:ﬁed,sfébbﬂﬁablem ‘.
protects , a c
and i nhi bi s re apse %1‘0 ?:mg%o fog#é’%rr‘g'g E‘%%ﬂlg%g%étsgnd%eéﬁl ﬁen%’df%]
anti body, or arBYe§HoR ¢anbe ifmm%ﬂtas 8 Axtrrey s shemieAllyor paetically dipkadaising eitie
gntl body, or anwogﬁﬂed)tleﬂﬂﬁ thereby Ruitirdpeh efalentdy mﬂ&d?ﬂﬁb%meﬁ t&cﬁ;ﬁ}%ntl
et ween ami no r of .t .

i sol at ed rmnocﬁ%ir? %nﬁ%ﬂh&v?%% g”mé g’g “‘%8‘?‘%‘* X‘%ﬁ@fh&%f
wherei n the anteRsHiF 3%%@@@“1@&%@?%@@ by A delemtination pHericse B0

\égrQl ?t[))I ﬁo hzbgvy pmmemmgm 6Y'¥hé SfffRTty, Sii88y, SEkbloRcM@tfickey &@dgéml\i@ne érinOr

portion ther eofc%mv\}!nl gtlugl ‘ﬁlt‘[?#gglgﬁﬁe%toé@e aﬁfpéghheé% ‘b‘l%a? nlé g%%ﬂ%ﬁmg%
t her eof, conpr icembinationwitnether agenithatshhenee acoeys.dnlidiGeor stahility oBES | D

NO 4, SEQID Madrageuti©dgemitdr M) clefring, Add/orAueSGR € G RRQE LR en
anti body, or aq_ﬁgl %ﬁn bi nd| ng por ion thereof, conpri si Ng heavy a
r

i ght chain va e regions conprising the am no acid sequences set
forth in SBQID NCs Sudh mmtlom@am@ axmefeﬂbbm!d&ve and S5 xyNGg st Sindlir

6, respectivel fherapbltic Avity @lga1ele RIS O@¥rel Ee aa%fo ment

bi ndi ng portion Olf compri si ng,.heaw; and f1 ri

regi on CDRI, CIﬂF‘e?}Z’ gﬁ% @Eﬁ%‘e@ﬁﬁéﬁ(‘?&ys‘g q’%@?“e&gf rlgg?ﬂl? Flé B’P’SB ows th

consi sting of : effidaenofsingtesdnd combinedyingbady ghevapicSPR1dminixfering suehy cﬁﬂﬁ_hdtian

NO 7; a heavy mdiiics cx@amak@mea&yagébfm R & Egbloau%}‘% &dy

heavy chaip vard able re r| S %

SRR Ry e s oy i AR

vari abl e regi orﬁagmz)nwmgpm@esmwmecm ali ght chal n varl abI e

regi on CDR3 CO”D“ Shﬂﬂ ik bb mb%%thﬁt'cbﬂtﬁn@ﬁﬁﬁﬂi L Smount of
er

h
CoRe compr 1t ndf ekl o BaRgpne foroet e e B AR, g ci%-ia s%'g?me Bt

conpri si ng SEQt93in mboshzs Imnmnggmmnﬁwms inar thxib sefuersgicambeGiRtified according

conpri si nggsSEQ tJ) HefNols lan%wnfin h’ﬂe tan@ PRkdins) 6 g Rlkfis E@rﬂhﬂiﬂ itopes can be

conpri sing SEQ J % b it chain varlﬁble reglie

conpri si ng SEQd1e YZthO'éFrfﬂean 1 § VAT e RRPOSHAR SPHPROSHIORS BR-

CDRL compri si ndndbEie lTODemplealc&papti\ba(ﬁgg Sitiello evak,iJablire Invessi WBICDRADS)),
peptide compositions encapsulated in poly(DL-lactide-co-glycolide) (“PLG”)
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15. An isol ated nonocl onal antibody, or antigen binding portion
t hereof, conprising heavy and |ight chain variable region CDRlL, CDR2
and CDR3 conprising: a heavy chain variable region CDRL conprising

SEQ I D NO 62yoancgefys chain variable region COR2 conpripghfd,
NO 64; -a heavy chain variable region CDR3 conprisiing S ﬁ%(ﬁ@%@g

a light chain variahl e region RL conprising SEQ D .NO.  681; a

| i ght chain var‘F‘&WF@‘elfeéé‘?eg’rF' ﬁb??%ﬂffg I%E@"%D&ﬁ@f%ww%ﬂdp‘]ﬁnm et

| i ght chai n vardl.aBiained3i28%3@DRI90Tpes @ thFaBEMR 1THMNE1 (1995)), pdofidAn

| sol ated ant | bogipbdiiins ¢ORBELER ibRindlifitiils rkilnld AsEBMORY A any
one of clains 5. 17.An i t d ich_bi to ar

epi t ope bound %@H&é‘“éﬁ%’ré@ e%ﬂ@h%&%%%“#ﬁ”@" E%?H’B?"%é.lq’ﬂg”‘m
anti body ofs any(19¥8), afd rodltipleantiyen Penside Systems (HAPs)esece.g., The, Arat,iNatdfcad.
is a human antigpdys 4 RsRIEB0E ib ' ALY 864, C7_ 80 |y y.

19. The anti bodyﬁggy%g;fng?‘g?%?I%g)l?’lggm?ﬁy%z?{aég{% lS,ﬁm%flgpﬁge )
anti gen binding por UFEH Griersbateam pegg with mmpnpgenie-compositigrswf thergventiqn
or dAb. 20.A comgwsll knowm, adripelids] fog exdamlen thiyrogtvdylin, albumitsisgeius Riras defim
portion thereof . il t R i .
phar maceut i cal I?lbugﬁc%ga%ilggﬁbzogépﬁ#er . 21, Kg%hghsn‘gglﬁ'tl %ﬁel’égh%r' stf‘%“g" aga_tlfd\’
i sol ated hlfman %@WB%"I’ PRI virpee Rrpiskn, @iddbs ikec Ihe gomppositions qan eontain a
difficile toxi rphsiolagicallyriolembledi & chetuptabie) ditvemiGheina watd] drlagichy, typiodily
specl f ! .Cal ly b!ﬁﬂQ@hﬁt@b&'&r@dé ihé,! ’i‘ﬁcb% beiticks an%%a@biﬁég'mi}ypﬁ%ﬁginclude
conprising a first rmng_clona ﬁnt_l body, or an antigen nding portion
thereof; that BERYRLCAdYYIYS suchasip tonFrenslcs adiwvaglopiaminymabp )
anti body, or arhewtimbpdrioxideionglumaird éxamplebhaioendriald el kroiva dstheart,

di fficile foxi "%]ﬁlf R, i i . i ndi ng
portion th$e5r eop.l\;'cﬁﬁ?aé _l’)ieggge %B&5§ ##%P@%@%]uﬁ%ﬁﬁé%@gﬁgﬁ%ka
heavy chain varfasBYedeuxgfives oramioes bessef) iafipidenughasteipgmitaricence set
forth in SEQ | Rlydeyldysteiyl-seryl-Bering (PeERS)a | i ght chain vari abl e region
conprising the amn j+d f A | NOY Qr_6.
23. The conpositign g?éﬁhgﬁ?gnﬁ%ymﬁegrﬁgbﬁ at& e é%@oﬁg%hﬁfl%dvﬁi ooﬂger ageng’
anti gen bi ndi ngUocPBRositings infreat CRAD. Fonexgmple, Bempausicy thatcaxbe B,
conpri ses 20a Pa&m;m‘qxdﬂaihcm:bina&hﬁvitmh 'Q&dﬁ@rﬁﬁbbﬂxl i h. 84 iﬁ@pw@ﬁa@aﬁgﬁmsa&bt&m
sequence set I I . .chal-h _vark.| e _regl an
conpri si ng the@rﬁ\’qsq%{g{fs? %@q enp%étsr%n?éafz@?’toﬁg#\“"ﬁﬁ(}%%"%?m&e g‘?fa
conbi nati on t hdp epbination withprahieticragents suenisrSaeshatpmycesi houlardib o lautibefies
anti body, .or arastko Gedintbhineiot g @AbinabonstiRr L0 d;fkiRakcdind) 8., 8 toxoid
dyficile toxi n‘,g%- nd a second nonocl onal antibody, or an antigen

bi ndi ng portion ereof; that binds C. caificile toxin B, wherein,

t he secondanti body, or antigen binding portion thereof, that binds
C. diffictle tgxigwmdman®dsi ses a heavy chain variable region

conprising the amn Ld sequence. set forth in ID NO .54, or a

RPN Sk b als bl
or In 4 : _ e €

first antibody Meeoveskh aeRtoRinGibGyRE bd 81 foltiefetiths tokdAat. g DinSootsample),

y

difficile toxin A rises. £a) a heav hal.n, vari.abl.e regi.on :

conpri si nggnt he Bgﬁi’t?\%%;% is%rn@%?q%é#lg &EE° %/fc#;t‘%if’ fs- %EE'%‘?’B“ ﬁﬁﬁ’%‘i‘es om bpsed

3: or ' . diagnostically to monitor levels of the toxin in tissue as part of a clinical testing '
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. o

Exemplification

35 Throughout the examples, the following materials and methods were used unless
otherwise stated.
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(b) a light chain variable region conprising the am no acid sequence
set forth in SEQID NO 4, 5 or 6. 26.A conposition conprising a
first nonocl onal antibody or an antigen binding portion thereof, and
a second nonggd & aptibody, or an antigen binding por

wherein, (a) the |rst anti body, or antigen binding por%lbgﬁ z]tb‘#g’pgg
conprises a heavy and light ¢hain variable region having the am no
aci d sequences set forth in SEQ ID NGs: 1 and 4, SEQ ID NGs: 2 and 5,
or SEQ I D NOs: Muteriuh dud Matbaggcti vel y, and (b) the second_ anti body, or
ant i ggln bi ndi ng pormggﬂer%]ﬁ% p&hcecdymgr é&ﬁnﬁreﬂﬁfﬁ ,dtn%eggw&h&aﬁSE LN
vari abl e reglon aci yence r I N

NOs: 54 and 581 ‘Q‘@éﬂe ?ng’%‘m "fg‘"%‘}?@*é@ﬁ%&%‘?&‘fl Fe ﬁ@wa&éﬁﬁs
21 to 26, ﬁhereechnql‘bga’,ﬁmmmolﬂmy(@ﬁmld agltarhbWte@ndoﬁu)mdsmnddrd)ody, a
huneni zed anti '@é&ﬁﬁﬁ iRpaiHeBRid fregaliti bﬁ’osjéé 2%1:?&?&,%@%% MRS

tha first of Z‘é@%wafaaﬁqnw@dg%r S b orstribent LA oy Hpeloeriog

29. The conpos PritemelsqMethoyis imrddoleduler Bailogy),510,Raulp 6,, HumenaRr(1996% Antibaty

and second ant 'EHE@&&EL RfPra@Eéa‘l Q‘Eﬁb gﬂfa@&ﬁﬁéﬁrbéﬁﬂﬁeﬁ&efﬁ?ﬁm&fﬁ erty, Ed.
(bbb

neutralize C t OX nVvitrg. of
invivo. 38. A 1 ‘?‘T Wafté‘wg%]e Feeseddbng

a pol ypeptide (tﬁﬂﬂ),lan@ﬁm&:ﬁPﬁtocdlsﬂﬁ mleblﬂmtmnbgy,édmhuﬁbethtﬁt . Johd Wiley &
toxin B and issaﬁs({llg@_ﬁl_to 90% identical to SEQID NGO 1, SEQID NO 2,
SEQ ID NO 3, SEQ 4, SEQIDNO 5, SEQID NO 6, SEQ ID NO
54, SEQ ID NO 56, SEQ ID NO 58, or SEQID NO 60. 31. An expression
vector conprising the nucleic acid of EX4MPLES. 32. A host ceII

conpri singsthe nucl ¢}, f -
32, V\/nerelgﬁ t he host ?@h?%gaﬁl%ﬂ ?Hé&ﬁ'&?@ﬁoﬂ&%ﬁ%&m@%? ﬂl@el@ﬁ
claim 32, V\herét?erfc?ﬂ?é’ FP&&VGBB?I} esgibgd e dpitnst i ¢ cell. 35. The host
cell of cIa|m32 vvhereln t he host ceII is a mmmlian cell. 36. A

kit comprising Rlsion Uy AR Ao ANRRLA QN ther eof , of

any one of clal € COMPOSItIOon Q g/ one of
claims 20 to 26, an# {oxim; 4y 1yas q%qmqgiseghqrﬁmp}'@g{ﬂphéu@(macks urg, Va), or
de/ di e- nedbat ety eicombinent pr@Mctidds Thefoxtaveaspatifidicay ma@liva&ﬂtptl@ﬁtﬁ bi ndi ng

portion thereofy o, af% V%ﬁof\!vgs’d:féﬁ &5%%#%‘6 egtvﬁr%g:nrg Uf).tl.}edlqtldehyde

COITpOSI tion of an“é one O a| ns ure
medi canent f or Vb aeﬁlﬁgm@lk%nﬂma pEqafalytigresidyeswhi ms&meameswm@mcm
<110> UNI VERS| Fot 166 dRBSACIMDE 5deSTentt eral. , fnfdndQm. UN@T

CLOSTRI DI UM DI <13

SCTT US2005/ 003 SoEa piacdistle f’é‘%@dﬁ%ﬁ@%&% %M%fﬁ@ %&

<150> 60/ @33, gufterfor 18 hogrsat HHCofilteradthrouglpa 100 ¥Da-cutoff filter to remove unreacted
UDP-2’,3 -daaldelgyde and washed m’;h buffer. Inactivated toxin A (toxoid A) was

used for immunization.

HCo7 transgenic mice, generated as described above in the section entitled
“Generation of Human Monoclonal Antibodies in HuMAb Mice” and suppliedby
30  Medarex, Milpitas, CA, were immunized intraperitoneally 6-12 times each with 10 pg-
of toxoid in RIBI fcldju{rant. In the HCo7 transgenic mice, the endogenous mouse kappa
light chain genehas been homozygously disrupted as described in Chen ef al, (1993)
EMBO J. 12:811-820 and the endogenons mouse heavy chain gene has been
homozygously dishlptéd as described in Example 1 of PCT Publication WO 01/09187.
35 The HCo7 transgenic Iguice carry a human kappa light chain transgene, KCo5, as
described in Fishwild et al. (1996) Nature Biotechnology 14:845-851, and the HCo7
human heavy chain transgene as described in U.S. Patent Nos. 5,545,806; 5,625,825,
and 5,545,807, Serum was collected from each mouse and tested for reactivity to toxin
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<170> Patent/n Ver. 3.3 <210> 1 <211> 122 <212> PRT <213> Hono
sapiens <400> 1 Gn Val Gn Leu Val Qu Ser Gy Ay dy Val Val Gn
Pro Ay Arg 151015 Ser Lev Arg Leu Ser Cys Ala Ala Ser Ay Phe Ser
Phe Ser Ann RgdfBp39 Gy Met His Trp Val Arg G n Al a BERusshiéobdss
Gy Leu Au Trp Val 354045. Al"a Leu Ile Trp Tyr Asp Ay Ser Asn Gu
Asp Tyr Thr Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp
Ann Ser Lys Asn Thr Leu Tyr 65707580 Leu G n Met Asn Ser Leu Arg Ala
Qu Asp Thr Al @ VHELTA aiaentyizatiootasionpisitAoy MR 0CHHs. \ice Vot e
Ay Val Ile AspoMale hhRxiSArdabive Bl n Arfiséeld werdinfebtéd With 5MolugVal

Thr Val Ser Ser,_11 0 < > <21z 114 <212>.P 213> Ho I £ns
<400> 2 gin Met®% ﬂ‘ﬁ‘&@gﬁuﬁeéﬁe&ﬁﬁ Yeresaiie 35‘:{?1’?‘?78? Wﬁeﬁsrg&‘%%’cﬁv‘m
Arg 15101585Ser to bybridewad appre@imately 8 daysiafiet tail Bein mjciion Was Reformidde M.

Ser Tyr 202530 Gy ihinatfybridérias ke %h&a@d Enﬂc?eeﬁ’édcby@ms}:)@er@n‘fag%}e&f |

i T r
G U TP YAl 3 wgasima tght dhafh postlve, antigen specifl, and hetttaizsiy slonds idemified by

screening clones generated from four separate hybridoma fusions are listed in Table 5.

10

Table 5
Fusion % kappalgamma % antigen speciflc % neufralizing
positive
1 5.7 (94/1632) 3.4 (56/1632) 0.7 (12/1632)
2 0.2 {1/384) 1 0(0/384) 0 (0/384)
3 1.8 {14/768) 0.39 (3/768)
4 4.4 (43/960) 1.7 (17/960)

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

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

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

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

123,569 Daltons. This corresponded to the light chain with the group I amino acid
30 sequence depicted in Figure 1, which is derived from the Vi L19 germline gene. N-
terminal sequencing of the light chain confirmed this result, Figures 2A, 3A, and 4A
"depict the nueleotide and the amino acid sequences of the Vx of each 3D8 (group I; SEQ
ID NOs: 4, and 30-34), 1B11 (SEQ ID NO: 5), and 33.3H2 (SEQ ID NO:6) respectively.
The CDRs are overlined and the germline Vi and Jx are shown.
35 ' '
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505560 Gu Gy Arg the Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu
Tyr 657075 Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala My Ala Asn Phe Asp Tyr Trp Ay Gn dy Thr Leu Val

Thr Val 1001Q&L40s58h, Ser <210> 3 <211> 116 <212> PRT <3%7?'ﬁ320ﬂ5‘{3 25
sapi ens <400§>)‘;‘i:;3L Gn Val Gn Leu Val u Set Ay Ay Gy Val Va E%n

Pro Gy Arg 151015 Ser Leu My Leu Ser Cys Ala Ala Ser Gy Phe Thr the
Asn Lys Tyr 202530 Gy Met Hs Trp Val Arg Gn Ala Pro Ay Lys Ay
Leu Gu Trp Val 354G%48s, tegDpntibady Cﬁmmsﬁyahmc@wvaﬁableﬁmm isTiye
Tyr Ala Asp Serprbict Sfp 868 el $omG@ Hinfh VEPNS3 éh@ahd@hé%hﬂgarﬁﬁmr

a d,u
1 i SRR £y, ek
Trp Ay G ¥ d yalpayy ¢hein vaaablemezpomg theprodiat ofSe deriSed ot hodhe VHB-33
<211> 107 <212 %eﬁ%d%ﬂigﬁ?cﬂdﬁf%nﬂﬂ@fe@ﬁﬁ thaf ﬂamﬁ diRePof drdefied frolfbd hubldh
Gn Set Pro SEtVﬁSE% ge\zﬁael 'ﬂ?egB ﬁllfan%%ody compnséé a%eavy chain variable region that is the
product of or derived from 2 human VH 3-33 gene and a light chain variable region that
this the product of or derived from a human Vi L15 gene.
10 The antibodies 3D8 and 1B11 express human IgG1 constant regions, and
antibody 33.3H2 expresses human IgG3 constant regions., The antibodies described in
Examples 2-7 were isolated from these hybridomas, and thus express the variable
sequences shown in Figure 1 along with human constant regions. DNA encoding the
antigen binding portion of each clone was cloned into a vector to be expressed as a
16 human antibody for administration to humans.

Example 2. Binding Activity of Anti-Toxin 4 Antibodies
Binding of each antibody to toxin A was determined by ELISA using standard
techniques. The results of this assay are depicted in Figure 5. Antibodies produced by
20 3D8, 1B11, and 33.3H2 were compared to a fourth human monoclonal antibody with
toxin A binding activity, 8E6. Figure 5 shows that the antibodies bind toxin A with
comparable affinities.
The affinity of the 3D8 and 1B11 antibodies for toxin A was also measured with
Biacore® instrument, which detects biomolecular binding interactions with surface
25 plasmon resonance technology. Each antibody was added to protein A-coated sensor
chips, and toxin A was allowed to flow over the chip to measure binding. 3D8 had a Kp
of 14.6x 10"°M. 1B11 had aKp of 7.38 x 10"'°M. Thus, the antibodies bind with high
affinity to toxin A. These binding constants indicate that the antibodies have affinities
suitable for use in human therapy.

30

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

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

35 culture dishes. Cytopathic effect (CPE) was determined by visual inspection of cells. A
CPE score from 0-4 was determined, based on the results of the visual inspection
{4=100% cytotoxicity, 0=0% toxicity). The results of these assays are depicted in
Figures 6A and 6B. Neutralization of toxicity against a human lung fibroblast cell line,
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Asp Arg Val Thr ha Thr Cys Arg Ala Set Gn Ay Ile Set Set Trp
202530, Lea Ala Trp Tyr Gn His Lys Pro Ay Lys Ala Pro Lys Len Len
Ile 3540 Tyr Ala Ala Set Set Lea Gn Set Gy Val Pro Set Arg Phe Set

Gy 505560 SewoGbognfigiz Ay Thr Asp Phe Thr Len Thr Ile
Gn Pro 707580 G n Asp Phe Ala Thr Tyr Tyr Cys G n Gn ﬁ”ﬁg‘{ﬁs@gﬂs

Phe Pro Trp 859095 Thr Phe Ay A n @y Thr Lys Val Gn Ile Lys 100105
<210> 5 <211> 108 <212> PRT <213> Hono sapi ens <400> 5 G n |le Val
Len Thr G n SetIMR-80,Ahda innar gt ejSithelidl e¢l] 15 T/BAOowdsldgteiihed, SFigine 6ArsBows

Ala Thr Lea Setmﬂﬁof\ﬁlgaﬁﬁlﬁdé eltralzing EhAYE ive
EE BT R Sk iome O Hi e NS Rl
ggg 095%0335 fl ﬂnﬁm a%@hdaﬁmm a%ﬁ:g S@f%sgsﬁ;gu;;&gﬁgﬁég%
; ; i 1 LT 5
h
?2202520221526150% ﬁegilgi!e M?mz\ité@l s selkEpese A 84 é&ﬁmaﬁpmﬂem@@ vant
Met Thr G n Settaet@elbet defetineeaxibaicytblogiciipt Val Gy

10 Example 4. Epitope Mapping of Anti-Toxin 4 Antibodies
The epitope of toxin A bound by each monoclonal antibody was determined by
western blotting. Recombinant E. coli clones were constructed which express four
fragments of toxin A representing the enzymatic domain (J.e., amino acids 1-659 of
toxin A), the receptor binding domain (%.e., amino acids 1853-2710 of toxin A), and the

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

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

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

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

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

35 To map the 33.3H2 epitope, subfragments of fragment 2 (amino acids 660-1255)
corresponding to amino acids 660-1146, 660-1033, 660-920, and 660-807, were
generated (Figure 8B). 33.3H2 bound to the fragments corresponding to amino acids
660-1255, 660-1146, and 660-1033. 33.3H2 did not bind to the other subfragments,
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151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Set Gn Ay Ile Set Set
Trp 202530 Leu Ala Trp Tyr Gn Gn Lys Pro Qu Lys. Ala. Pro. Lys

Ser Leu Il e.

Ser Arg PM
lie Ser Ser

G n Tyr Lys.

3.54a45 Tyr Al4 Ala Ser Ser Leu Gn, Ser Ay Vai Pro.
Sﬁbz%zﬁ 5560. Ser Ay Ser Gy Thr Asp Phe T Leu Thr

ro 65707580 G u Asp PS Ala Thr TyrPWPE/8ES,

Ser Tyr Pro Val 859095 Thr Phe Ay Gy @y Thr Lys Val

GQu lie Lys 100105 <210> 7 <211> 5 <212> PRT <213> Hono sapi ens
<400> 7 Asn TyITh&efordyite sitépeousd?tf33. S22 Bet%@ef@ﬁaﬁ&a?&r%‘éa@?of’m

sapi ens <400>
Ser Val Lys 15

" Leu lie Trp Tyr Asp Gy Ser Asn Qu Asp Tyr Thr Asp
15 Ay <210> 9 <211> 13 <212> PRT <213> Honop sapi ens

<400> 9 Trp Ay Met Val Arg Ay Val lie Asp Val Phe Asp lie 1510
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Example 5. Protection of Mice From Lethal Toxin A Challenge by Administration of

Anti-Toxin A Antibodies .

Each antibody was tested for the ability to protect mice from challenge with a
lethal dose of toxin A. Swiss Webster female mice, each weighing 10-20 grams, were
injected intraperitoneally with up to 250 pg of 3D8, 1B11, or 33.3H2, or a control
antibody (auti-respiratory syncytial virus antibody, MedIramune) prior to challenge with
toxin A. Approximately 24 hours after injection, mice were challenged with a dose of
toxin A greater than 10 times the lethal dose (LDsg), typically 100 ng. Animals were
observed for signs of toxicity for the next 7 days. The results of these experiments ate
summarized in Figure 9. The data is expressed as percentage survival. Numbers in
parenthesis refer to antibody dose, if a dose other than 250 pug was given. Figure 9
shows that each of the antibodies was able to protect mice from lethal toxin A challenge
to some extent. The percentage of mice surviving when treated with 3D8 ranged from
10-100 percent. The percentage of mice surviving when treated with 33.3H2 ranged
from 20-100 percent. The percentage of mice surviving when treated with 1811 ranged
from 0-60 percent. The relative ability of these monoclonals to protect mice was 3H2 =
3D8 > 1B11.

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

with Anti-Toxin A Antibodies

3D8 and 33.3H2 antibodies were tested for neutralization of toxin A
enterotoxicity in a mouse ileal loop model. This model measures toxin A-induced flujd
accumulation in mouse intestine. To perform these expériments, each mouse was
starved for 16 hours, anesthetized, and the ileum next to the cecum was exposed. A loop
of 3 fo 5 centimeters was doubly ligated at each end and injected with 10 pg of toxin A.
The ileal loop was returned to the abdominal cavity, the wound was closed, and the
animal was allowed to recover. Four hours after surgery, the animal was euthanized and
the loop was removed from the animal. The length of each segment was remeasured,
and the intratuminal fluid was extracted. The volume of the fluid and the volume-to-
length (V:L) ratio in milliliters per centimeter was calculated for each loop. Test mice
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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<210> 10 <211> 5 <212> PRT <213> Hono sapi ens <400> 10 Ser Tyr Qy
Met His 15 <210> 11 <211> 17 <212> PRT <213> Hono sapi ens <400> 11
Val Ile Trp Ala. Sex Ay Asn Lys Lys Tyr Tyr Ile Qu Sex Val Gu

151015 Ay <P noegdri1211> 5 <212> PRT <213> Hono sapi engeftéasods2d a
Asn Phe Asp Tyr 15 <210> 13 <211> 5 <212> PRT <213> Honp sapi ens

<400> 13 Lys Tyr Gy Met H s 15 <210> 14 <211> 17 <212> PRT <213>
Homo sapi ens <400> 14 Val 1le Trp Tyr Asp @y Thr Asn Lys Tyr Tyr Al a
Asp Ser Met Lyscoxpaehe tempice #iapdid 0t receive any toxin A injection. Therefore, 3D8 and

33.3H2 protect from intestinal fluid accumulation in vivo.
These results indicate that the anti-toxin A monoclonal antibodies protect from
5 toxin A-mediated enterotoxicity in vivo. The mouse ligated loop data shows that these
monoclonal antibodies can protect from mucosal damage when administered
systemically.

Example 7. Protection of Hamsters From C, difficile Relapse with Anti-Toxin A
10 Antibodies
3D8 was tested in a hamster relapse model. Hamsters are sensitive to the toxic
effects of C. difficile toxins, and typically die within 2-3 days of receiving a single dose
- of clindantycin in the presence of C. difficile. To test the efficacy of 3D8 in hamsters, a
relapse model was used. In this model, hamsters were given a dose of clindamycin and
15 a dose of C. difficile B1 spores one day later. One set of control hamsters received no
additional antibiotic or antibody. A second set of conirol hamsters were treated with 10
mg/kg/day vancomycin. Vancomycin is an antibiotic used in the treatment of C. difficile
disease. As shown in Figure 11A, a test set of hamsters received 10 mg/kg/day
vancomycin and 2 mg/kg/day of a rabbit polyclonal antiserum raised against toxin A.
20 each day for seven days after C. difficile exposure, as indicated by the arrows in the
figure. A second test set of hamsters received 10 mg/kg/day vancomycin and 50
mg/kg/day 3D8 at the same time intervals. Hamster survival was plotied versus time
and is shown in Figure 11B. :
Figure 11B shows that all of the hamsters that received only clindamycin and C.
2 difficile (diamonds) died within two days of challenge with the bacteria, Twelve percent
(2/17) of hamsters treated with vancomycin (squares) survived challenge with bacteria;
eighty-eight percent (15/17) died within eight days. Forty-one percent (7/17) of
hamsters treated with vancomycin and 3D8 (crosses) survived challenge; fifty-nin
{(10/17) percent died within seven days. Sixty-four percent (7/11) of hamsters treated
30 with vancomycin and polyclonal rabbit serum (friangles) survived the challenge with
bacteria; thirty-six percent (4/11) died within nine days. These data are also depicted in
Figure 12 as the percentage of total survivors in each ireatment group. As shown in the
figure, the percentage of survivors was highest (sixty-four percent) in the group
receiving vancomycin and polyclonal rabbit serum. The group receiving 3D8 and
35 vancomycin bad the second highest rate of survival (forty-one percent). Only twelve
percent of vancomycin-treated hamsters survived. Those with no treatment all died.
These data show that polyclonal and monoclonal anti-toxin antibodies protect from
relapse of C. difficile disease in vivo when administered after infection.
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<211> 7 <212> PRT <213> Honmp sapi ens <400> 15 Asp Pro Pro Thr Al a Asn
Tyr 15 <210> 16 <211> 11 <212> PRT <213> Honb sapi ens <400> 16 Axg
Ala Sex Gn fly Ile Sex Sex Trp Leu Ala 1510 <210> 17 <211> 7 <212>

PRT <213> H(WB @w E%RT <400> 17 Ala Ala, Ser Set Leu %@g{,%ﬁ”z%
<

<210> 18 <211> <213> Hono sapi ens <400> 18- G

Set Phe Pro Trp Thr 15 <210> 19 <211> 11 <212> PRT <213> Honp sapi ens
<400> 19 Arg Ala Set G n Set Val Set Set Tyr Leu Ala 1510 <210> 20
<211> 7 <212> PRiamild iduaios apdirSoxin 4 Antibodies for Administration in Humans

Nucleic acid sequences encoding the variable heavy chain and light chains of the
3D8 antibody were cloned into a pJE-UgammalF vector using standard recombinant
5 DNA methodology. The vector was amplified in B. coli, purified, and transfected into
CHO-dg44 cells. Transfected cells were plated at 4 x 10° cells per well in a 96-well dish
and selected for vector transfection with G418. One clone, designated 1D3, was
originally selected by G418 resistance, then assayed along with other transfectornas for
production of IgG. 1D3 had a higher level of IgG production relative to other
10 transfectants during several rounds of expansion. The expression of the 3D8 antibody
was amplified by growth in the presence of increasing concentrations of methotrexate.
A culture capable of growth in 175 oM methotrexate was chosen for cloning single cells
for further development. Plating the culture in 96 well plates at low density allowed
generation of cultures arising from a single cell or clones. The cultures were screened
15 for production of human IgG, and the cell that produced the highest level of IgG was
selected for further use. The memotexate-amphﬁed clone was expanded to produce a-
cell bank including multiple frozen vials of cells.
To prepare antibodies from transfected cells, cells fiom a clone isolated in the
previous steps are cultured and expanded as inoculum for a bioreactor. The bioreactor
20 typically holds a 500 liter volume of culture medium. The cells are cultured in the
bioreactor until cell viability drops, which indicates a maximal antibody concentration
has been produced in the culture. The cells are removed by filtration. The filtrate is
applied to a protein A column. Antibodies bind to the column, and are eluted with a low
pH wash. Next, the antibodies are applied to a Q-Sepharose column to remove residual
25 contaminants, such as CHO cell proteins, DNA, and other contaminants (e.g., viral
" contaminants, if present). Antibodies are eluted from the Q-Sepharose column, nano-
filtered, concentrated, and washed in a buffer such as PBS. The preparation is then
aseptically aliquoted into vials for administration.

30 Example 9. Preparation and Characterization of Polyclonal Anti-Toxin B Antibodies
Two Nubian goats (#330 and #331) were injected intramuscularly with 50 png
UDP dialdehyde-inactivated toxin B (Techlab) and complete Freund’s adjuvant.
Booster doses of 25 pg toxoid B with Freund’s incomplete adjuvant were given
intramuscularly at two-week intervals. Test bleeds were obtained after 4 immunizations,
35 ELISA reactivity and neutralization of cytotoxicity against both toxin A and toxin B
were assayed to measure the specificity and cross reactivity of the sera.
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<400> 20 Asp Ala Set Asn Arg Ala Thr 15 <210> 21 <211> 10 <212> PRT
<213> Hono sapiens <400> 21 Gn Gn Arg Set Asn Trp Set A n Phe Thr
1510 <210> 22 <211> 11 <212> PRT <213> Honpo sapi ens <400> 22 Arg Al a

Set Gn dy et Trp Leu Ala 1510 <210> 23 <211
<213> Homo sgg?‘é‘ﬁ’sﬁ"émo 23. Ala Ala Set Set Leu BchrssnEashs

<211> 9 <212> PRT <213> Honp sapi ens <400> 24 G n G n Tyr Lys Ser Tyr
Pro Val Thr 15 <210> 25 <211> 11 <212> PRT <213> Honp sapi ens <220>

<221> MOD RES <2223dtbinimbl6espordebwdlPloitsith B 280 ¥ledbd dhtent to toxin A as
measured by BLISA. Sera from goat #331 had less toxin A cross-reactivity and was
chosen for the majority of the subsequent experiments. Neutralization of cytotoxicity to
5 IMR-90 cells was determined as described in Example 3. The results of cytotoxicity
neutralization are depicted in Figure 13, which shows that sera from both animals
exhibited good toxin B nentralizing antibody titers and very low, but detectable, toxin A
neutralizing antibody titers. The ability of the goat sera to protect mice from a lethal
intraperitoneal challenge with toxin B (100 ng) was also confirmed (data not shown).
10 :
Example 10. Protection of Hamsters From C. difficile Relapse with Anti-Toxin A and
Anti-Toxin B Antibodies
Groups of hamsters (n = 20} were challenged with clindamycin and C. difficile,
and then freated with vancomycin as described in the hamster model of relapse in
15 Example 7. Antibodies (either 3D8, serum from goat #331, or 3D8 and serum from goat
#331) were given twice daily after vancomycin treatment (Figure 14). Apimals were
monitored for survival (Figure 15) or illness (Figure 16). Antibody doses were 1 ml
twice daily for serum from goat #331 and 3 mg for 3D8 given twice daily. Animals
receiving vancomycin only (i.e., no antibody treatment) served as a negative controls.
20 As observed previously, 3D8 and vancomycin treatment alone demonstrated a partial
protective effect, in which 10 out of 20 animals were protected from lethality (Fig, 15).
Fifty percent of animals in this group remained healthy (Fig. 16). Six out of 20 animals
receiving vancomycin treatment alone were protected (Fig. 15). Thirty percent remained
healthy (Fig. 16). Partial protection (9/20 animals protected) was also observed when
25 the goat serum was used alone (Fig. 15). Forty percent remained healthy. Protection
was increased to nearly 100% when both goat serum and 3D8 were given together
(18/20) and disease onset was delayed (Fig. 15). Ninety percent of these animals
remained healthy (Fig. 16). Clearly, protection from illness followed a pattem similar to
protection from lethality. These data demonstrate that 3D8 can be fully protective in the
30 ' hamster disease model when toxin B is also nentralized.

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

with Joxin B
Hamsters were immunized intraperitoneally with 10 pg of the COOH-terminal
35 fragment of toxin B (corresponding to amino acids 1777-2366 of toxin B) expressed in E
-coli and using RIBY as adjuvant. Animals recejved 7 doses of toxin B antigen.
Neutralizing antibody responses were observed in the animals that were tested. Groups
of immunized hamsters were challenged with clindamycin and C. difficile then treated
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<220> <221> MOD_RES <222> (9) <223> Variable am no acid <400> 25 Arg
"Ala Ser G n Xaa Xaa Set Ser Xaa Leu Ala 1510 <210> 26 <211> 6 <212>
PRT <213> Honp sapi ens <220> <221> MOD RES <222> (3)7.(5) <223>

Vari abl e amwpz0agig425220> <221> MOD _RES <222> (6) <223?C§%§20&900§59§
<400> 26 Al a Ser Xaa Xaa Xaa Xaa 15 <210> 27 <211> 7 <212> PRI <21

Honp sapi ens <220> <221> MOD RES <222> (3)7.(4) <223> Vari able am no
acid <220> <221> MO r RES:
with vancomycin as described in the hamster model of relapse in Example 7. An’ﬂbody

(3D8, 3 mg/dose) was given twice daily after vancomyein treatment to 19 animals and
compared to a negative control group (n=20) that received no treatment (Figures 17 and
5 18). Six animals were challenged without vancomycin treatment to ensure that hamsters
immunized with toxin B antigen were susceptible to C. difficile infection. Animals were
monitored for survival (Figure 17) or illness (Figure 18). Figure 17 shows that
immunized animals that were not given 3D8 relapsed at a similar rate to that observed
previously (65% relapse). Toxin B-immmunized animals receiving 3D8 were more fully
10 protected from relapse than observed previously (10% relapse, as compared to
approximately 50% relapse in animals not previously immunized with toxin B in other
experiments).
Figure 18 shows that some of the immmunized animals receiving 3D8 became ill
but recovered from their diarthea. Thirty five percent of immunized animals receiving
15 vancomycin alone remained healthy, In experiments in which toxin B reactive sera were
not present in animals, virtually all animals that had diarrhea later died. These data
provide further evidence that 3D8 can be fully protective in the hamster disease model
when toxin B is also neutralized. Neutzalization of toxin B in addition to toxin A was
required for optimal protection from C., difficile disease in this model.
20 ' ’
Example 12. Protection of Hamsters From Primary C. difficile Challenge Using 3D8 in
Hamsters Treated With Goat Anti-Toxin B Sera
Prevention of relapse of C. difficile disease in the hamsters was easier to
demonstrate than protection from direct challenge (i.e., challenge without vancomycin
25 administration). Experiments with rabbit sera demonstrated only weak protection from
divect challenge and 3D8 had no detectable affect on direct challenge. Since 3D8 was
more protective in a background of toxin B neutralizing antibodies, it was determined
whether the combined administration of 3D8 and anti-toxin B antisera could prevent
disease due to direct challenge. Groups of 5 hamsters were challenged after receiving
30 once daily doses of 3D8 (3mg), combined 3D8 (3 mg) and goat #331 (1 ml) sera, or no
antibodies for the 3 days prior to challenge as depicted in Figure 19. The data in Fignre
20 shows that animals receiving no antibodies or either 3D8 or goat sera alone all died
with 48 hours of C. difficile challenge. Most animals (80%) receiving both 3D8 and
goat sera survived and the affected animals survived for 10 days after challenge. Figure
35 21 shows that animals treated with 3D8 and goat sera became ill but recovered. These
data provide further evidence that 3D8 can be fully protective in the hamster disease
mode] when toxin B is also neutralized. Neutralization of toxin B in addition to toxin A
was required for optimal protection from C. difficile disease in this model.
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<222> (5)?- <223> Ser or Asn <220> <221> MOD _RES <222> (6) <223>
Vari abl e am no acid <220> <221> MORES <222> (7) <223> Pro or Ser
<400> 27 G n G n Xaa Xaa Xaa Xaa Xaa 15 <210> 28 <211> 4 <212> PRT

<213> Hono swpie148400> 28 Tyr Ay Met His 1 <210> 29peRtdsmoskosrs12>
PRT <213> Honmpo sapi ens <220> <221> MOD RES <222> (3)..(4) <223>
Vari abl e am no acid <220> <221> MOD_RES <222> (6)..(8) <223> Variable

anm no acid <220> <221> MOD REs <222> (10)..(11) <223> Vari able am no
acid <220> The successful protection of hgimstzzrs di(recﬂ%r challenged with C. difficile offers

severa] advantages to the screening of new toxin B candidates. Smaller numbers of
animals can be used since 100% of untreated animals die. Antibodies, such as
5 monoclonal antibodies (e.g., human monoclonal antibodies) can be screened directly in

hamsters because the procedure requires 100 mg or less of the test antibody. Other
modes of testing, such as the relapse model, require the effort of producing gram
quantities due to the low attack rate in the relapse model, which necessitates testing
larger numbers of animals. Direct challenge experiments are also shorter in duration

10 with a definitive read out within 3-4 days of C. difficile challenge compared to 7-10 in
the relapse model. In addition, the elimination of vancomycin treatment from the
screening method reduces the number of times animals are handled.

Example 13. Generation of Anti-Toxin B Monoclonal Antibodies
15 C. difficile toxin B was obtained either from Techlab, Inc. (Blacksburg, Va), or

by recombinant production. The toxin was purified and inactivated prior to
immunization., Inactivation was performed by treatment with reactive UDP-dialdehyde,
which results in alkylation of catalytic residues while preserving native toxin structure.
Briefly, purified toxin B was incubated with UDP-2’3’-dialdehyde (0.1-1.0mM) in
20 buffer for 18 hours at 37°C, filtered through a 100 kDa-cutoff filter to remove unreacted
UDP-2’,3’-dialdehyde, and washed with buffer. Inactivated toxin B (toxoid B) or
recombinant toxin B fragments were used as immunogens. A toxin B receptor binding
domain (amino acid residues 1777-2366) was expressed in E. coli as a fusion protein
containing an immunotag (hexahistadine) for affinity purification using nickel chelate
26 affinity chromatography (designated fragment 4; see Example 11).
Hcol2 transgenic mice, generated as described above in the section entitled
“Generation of Human Monoclonal Antibodies in HuMAb Mice” and supplied by
Medarex, Milpitas, CA, were immunized intraperitoneally 6-12 times each with 10 pg of
toxoid in RTBI adjuvant. In the Hcol2 transgenic mice, the endogenous mouse kappa
30 light chain gene has been homozygously disrupted as described in Chen ef al. (1993)
EMBOJ. 12:811-820 and the endogenous mouse heavy chain gene has been
* homozygonsly disrupted as described in Example 1 of PCT Publication WO 01/09187,
The Hcol2 transgenic mice carry a human kappa light chain transgene, KCo5, as
described in Fishwild et al. (1996) Nature Biotechnology 14:845-851, and the Heo12
35 buman heavy chain transgene as described in U.S. Patent Nos. 5,545,806; 5,625,825;
and 5,545,807. Serum was collected from sach mouse and tested for reactivity to toxin
B by ELISA and neutralization of cyiotoxicity on IMR-90 cells.. Mice that tested
positive for toxin B-reactive and neutralizing antiserum were injected with 5-10 pg
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<221> MOD_RES <222> (13)..(14) <223> Variable am no acid <400> 29 lie
Trp Xaa Xaa Gy Xaa Xaa Xaa Tyr Xaa Xaa Set Xaa Xaa Jy 151015 <210>
30 <211> 107 <212> PRT <213> Hono sapiens <400> 36 Asp Ile G n Mt

Thr G n Set er Leu Ser Ala Set Val dy 151015, 2005/o3Y5 I
Thr 1le Thrwng(mir%uﬁl aSer Gndy Ile Ser Set Trp SO

Trp Tyr Gn Gn Lys Pro Gn Lys Ala Pro Lys Set Leu Ile 354045 Tyr
Ala Ala Ser Set Len Gn Set Ay Val Pro Ser Arg Phe Set Ay 50: 5560
Ser Ay Set GtyxolhB offpgiint 4 Tirougheite taih #eih.l Ehdé@trer&bnﬁ@daﬁipldaﬁs)were

65707580 G n Pro
Trp 859095 Thr éii@ﬁl%ﬂ&‘@bﬂﬂﬁ;ﬁlé@%@@%u P fer i %@%‘%@“&?
31 <211> 107 LFHYMNeART <213> Honp sapi ens <400> 31 Val Ile Trp Met
Thr G n Set Pro SeCldmahhybeidorfietwodé genSated Bhd soideyedinTEIISAATAreAhgbridoma

s L T e
cDN s from the 124-152 clone were amplified by RT-PCR from mRNA, cloned, and
sequenced. The heavy chain V region was determined to be derived from the germline
sequence VH 5-51, the D region derived from the germline sequence 7-27, and the J

10 sequence from the germline region JH3b. The light chain (kappa) regions were
determined to be derived from A27 and the J region from JK1. The isotype of the 124-
152 clone was determined to be IgG1. The amino acid sequences of the VH and VL
regions of the 124-152 clone are shown in Figures 27-28. The complementarity
determining regions (CDRs) are indicated in the Figures. The related germline

15 sequences of the VH and VL regions are shown in Figures 30-31.

The antibodies 124-152; 2A11; and 1G10 were isolated from corresponding
hybridomas and tested for their binding characteristics (infra). DNA encoding the 124-
152 clone was cloned into a vector to be expressed as a human antibody for
administration to humans.

20
Example 14. Binding Activity of Anti-Toxin B Antibodies

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

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

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

35
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354045 Tyr Ala Ala Set Thr
Gy 505560 Set Gy Set Ay Thr Asp Phe Thr
Gn Pro 65707580 G n Asp the Ala Thr Tyr Tyr
Phe Gy Gn Ay Thr
<210> 32 <211> 107 <212> PRT <213> Hono sapi ens <400> 32 Asp
Gn Set Pro Ser

Tyr

Met Thr
Vai Thr 1i

Pro Trp vio208m1dhr

Set

Len Gn Ser Ay Val

Val Set Al a

Len Thr
Cys Gn
Lys Val

Set Val

Pro Set Arg Phe Set
Ile Set Set Leu
G n Tyr Asn Ser

G n pbbRisde

Gy 151015 Asp Arg
e Thable®s Arg Ala Set Gn Ay lie Set Set Trp 20.2530 Leu

eu lie 354045

Al Trp Tyr. G
Tyr Ala Ala S4
505560 Sex QY

n_Hs lys Pr

Sty

Gy lys Ala
SeKnﬂly"’Vai

Asp PM Thr leu THiMs}ie S

Pro lys leu
Pr o Koet0°Ar g

F he Sgex1od y

bt Sexlfd)eu Gn

Pro 65707580
Pro Trp 859095

u Asp Phe Al
Thr éGy

a Ihr Tyr

Gn &% Thr Lys vaftQu |

TVi

Tys Gn aGn

Tyr /Asn Set
e Ly$§0700105

<210> 33 <2115
Met Thr G n Se

107 =<212>PiA

r Prig4d8% Ser

<Z2T3>Tono

val & Al a

sapiens <400

Ser V&b dy

3FAsptie

1510186.4Asp Arg

Val Thr lie T

~CysS ATg 20
3!/5'!.10.':‘-13

Leu Al a

TP
2,98

yrGNn GnLC
1.31

yS PTo
3.89

105
Wdg

Tyr
G n

Example 15. Toxin Neuiralization by Anti-Toxin B Antibodies

Antibodies expressed by 124-152; 2A11; and 1G10 hybridomas were tested for
toxin B neutralization activity in vitro. Cells were incubated in the presence of varying
concentrations of a monoclonal antibody specific to toxin B which would prevent cells
from rounding up after exposure to toxin B. Cytopathic effect (CPE) was determined by
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 Figure 27. Neutralization of toxicity against a human Jung
fibroblast cell line, IMR-90. Figure 27 shows that all of the antibodies had neutralizing -
capacity towards IMR-90 cells. The relative neutralizing activity of toxin A cytotoxicity
on IMR-90 cells was 124-152 > 1G10 >2A11.

10

15

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

Toxin B Antibodies

Protection from direct challenge of an inoculum of C. difficile (clindamycin on
day —1 and C. difficile spores on day O (1/100,000 dilution) was performed over a
period of 4 to 10 days in the presence or absence of anti-toxin B antibodies. Groups of 5
hamsters were challenged after receiving once daily doses of 3D8 (20mg total over 4
days), combined 3D8 (Id.) and goat #331 (3 ml) sera, 3D8 in combination with anti-
toxin B antibodies 124-152 (18mg total over 4 days), 2A11 (20mg total over 4 days), or -
1G10 (20 mg total over 4 days) or no antibodies for 3 days prior to challenge as depicted
in Figure 24. The data in Figure 24 shows that animals receiving no antibodies or either
3D8 or goat sera alone all died within 72 hours of C. difficile challenge whereas animals
receiving 3D8 and an anti-toxin B antibody, and preferably in combination with 124~
152, had a 40% survival rate (Figure 24). A 10 day study similar to the foregoing (but
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%)

20

25

30
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3540 Tyr Ala. Ala Set Set Leu G n Sex 5055 Ala Sex Gn Ay lie Sex
Set Trp 2530 Gu Lys Ala Pro Lys Sex Leu lie 45 @y Val Pro Set Arg
Phe Ser Ay 60 Sex Gy Sex Ay Thr Asp Phe Thr Leu Thr tie Sex Sex

Leu G n Pro #bancal/d u Asp Phe Ala Thr Tyr Tyr Cys G%T@s D@r Asn
Sex Tyr Pro Trp 859095 Thr Phe Ay Gn Gy Thr Lys Val &

100105 <210> 34 <211> 107 <212> PRT <213> Hono sapiens <400> 34 Asp
lle Gn 1 Asp Arg Val Leu Ala Trp 35 Met Thr G n Set Leu Sex Ser Leu

Sex Al a Sex Vadurvired forliDdaydafter thatlenEd ﬁf@b‘{a 3B89n AbribiSeion ?ﬂg e@-ysd Ime§er
2045 Tyr Ao i D f%%é%f‘h“% o BhipbCiate [0 Bl iRt sty |
505560 Set G3P%ates kighlypfectixg Wh%lrvrrﬁl %Elgnwr%) |1€esgﬁsh®matw 1&2nand
Pro 65.70iss  3D8, alone, are less eﬁect:ve then when used in combination where a more than
additive, indeed, synergistic therapeutic result is achieved (Figs. 24-26). These data
provide further evidence that the anti-toxin B antibody is highly effective, especially in
combination with the anti-toxin A antibody 3D8. Neutralization of toxin B in addition
to toxin A was determined to provide for protection from C. difficile disease in this
10 model.

Example 17. Fpitope Mapping of Anti-Toxin B Antibodies

The epitope of toxin B bound by each monoclonal antibody was determined by
western blotting. Recombinant . coli clones were constructed which express fragments
15 of toxin B representing different domains of toxin B. The appropriate segments of the
toxin B gene were PCR-amplified from DNA prepared from an appropriate C. difficile
strain. The fragments were cloned into an expression vector and expressed in E, ¢oli.
Human monoclonal antibody 152 was used to probe toxin B fragment in westemn blots in
order to map the binding epitope. Toxin B protein fragments were isolated from E, coli
20 containing a portion of the toxin B genes and separated using SDS-PAGE. After
electrophoresis, the toxin B fragments were transferred to nitrocellulose and probed with
monoclonal antibody 152 followed by alkaline phosphatase conjugated goat anti human
to detect MAD 152 binding. HuMab 152 was determined to bind to the -COOH
fragment portion of toxin B between amino acids 1777 and 2366 (see, for example, Fig,
25 32).

Other Embodiments
A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
30 spirit and scope of the invention. Accordingly, other embodiments aré within the scope
of the following claims.
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G u Asp The Ala Thr Tyr Tyr Cys Gn Gn Ala Asn Set The Pro Trp
859095 Thr The (fly Gn Ay Thr Lys Val Gu Ile Lys 100105 <210> 35
<211> 321 <212> DNA <213> Honp sapi ens <220> <221> CDS <222>
(1)..(321) <400> 35 gac ate cag atg acc cag tct cca tot toe gtg tct
gca tot gta gga 48 Asp lie Gn Met Thr Gn Set Pro Set Set Val Set
Ala Sex Val Gy 151015 gac aga gtc ace ate act tgt cgg gcg agt cag
ggt att agc age tgg 96 Asp Axg Val Thr Ile Thr Cys Arg Ala Set G n
Ay lle Sexcp&ivsgr P 202530 tta gee tgg tat cag cat aaa cca ggg aaa
gcc cot aag—e%i:h—lctg atc 144 Leu Ala Trp Tyr Gn His Lys Pro Gy Lys
Ala Pro Lys Leu Leu Ile 354045 tat got gca tee agt ttg caa agt ggg

gtc cca tea agg (t.c c 192 Tyr Ala Ala Sex Set Leu Gn Set Ay
Val Pro Setl'l\/g fﬁlés%%?‘?@a%%@@gﬁﬁ?ﬁb@%of #itiggy binding peption thersofithat ct ¢

ace ate agespedfically gindaw BQkot34A oBELosiN: ASP: r Leu
Thr Ile Setlxigg eu Gn Pro 65707580 gagﬁgjg?tc%gct"y é%,%g&tﬁggl?-gfat t gt
caa cag get t Br924%E cot tgg 288 A u Asp the Ala Thr Tyr Tyr Cys
Gn Gn Ala Asn Set the Pro Trp 859095 acg ttc ggc caa ggg ace aag
gtg gaa atc aaa321 Thr The Ay Gn Gy Thr Lys Val Gu Ile Lys 100105
<210> 36 <Z11> Fbaantbedy, oppetigerphigdingportiosthpicat)of olAR0N; wheRilothdDS <222>

Ly ot cbamnar g oRidngoR i e bl bnfi B 4720 i Rt

Leu Ser Pr dto@inA).

3 The antibody, or antigen binding portion thereof, of claim 1, wherein the

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

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

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

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

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

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

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

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

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

in a subject;

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

inhibits relapse of C. difficile-mediated disease.
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1510. 15 gaa aga gcc ace etc tat 'tgc agg gcc agt cag agt gtt ago ago

tac
Tyr

ate
Leu
ttc
Phe
ago
Ser

ago
Set

ate

96 GIt: Arg Ala Thr Leu ger Cys Arg Ala Set G n Set Val 8er Sex
2(2530" tta gee tgg tac caa cag aaa act ggc cag get cca agg ctc
atc 144 Leu Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg Leu
lie 354045 tat gat gca too aac agg gcc act ggc ate tea gcc agg
agt ggc 192 Tyr Asp Ala Sex Mh Axg Ala Thr Ay lie Pro Ala Arg
Sex Ay 505560 agt ggg tot ggg aca gac ttc act ate ace atc age

3 Sex,dy Thr, Phe Thr Leu Thr lie Sex
cLa 900752 A%l G S e Tl SR S o S o
aac t ggﬂﬂﬁbodycataanﬁgaloléﬁxdinmmhﬁ?rfdwfﬁbﬁ{@d tolgtiélaifgﬁgé giﬁgéegggﬂao%&hgsg g
Asn Tr i t c{ ttc ggc co
aaa324pﬂ§g§&9’r§§rﬁf®§§@ @Sé“@gl@?{m’?ﬂﬁ- Lys Val Asp lie Lys 100105

<210> 37 <211> 321 <212> DNA <213> Honp sapi ens <220> <221> CDS <222>

(1).

gca
Al a
ggt
Ay
gcc
Al a
gtc
Val
ate
Leu
tgc
Cys

. (321) 400> 37 gac ate tag atg acc cag tot cca toe tca ctg tct
t (()t g% &gga AH'SSOA%E)&WP%PC@HH agEibodyher agjigen SindinRrportestheetf, wiereiSie

; . .agt.
St age aeotylcr Sl R MARr G Ruridh il v Rt Bhiog o
i e SexomPRsug gEQ@@gg I, SEQJBING:@gort $RQ HayOcAg aaa cca gag aaa

cot aag too ctg atc 144 Leu Ala Trp Tyr Gn Gn Lys Pro Qu Lys
Pro Lys Ser Leu lie 354045 tat gct gca too agt ttg caa agt ggg

cca ted agg Atﬂtixpldigbnggmlohﬂ%nﬁ%ﬁdy/\iranbfﬁeﬁtbﬁiaing%iﬁoh %r@tf, Wst/htfég‘etina% y
Pro Se t ex 3y 505560, agt a tot ggg aca gat )

a(r:g at )énfgtéogy ’a‘%gn%eﬁ bgéi’é“%{“%bff%’&f%%wseséwm@ hyghi 81@5‘35)‘39% Thr
Thr || eoSpnisifeSEQED NG: 4, FEQ IH5TH $58QEEm WAl 61 L1 gca act tat tat

caa tag tat aag agt tac cog gtc 288 G u Asp Phe Ala Thr Tyr Tyr
Gn Gn Tyr Lys Sex Tyr Pro Val 859095

10.  An isolated monoclonal antibody, or antigen binding portion thercof, comprising
heavy and light chain variable regions comprising the amino acid sequences set forth in

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

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

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

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

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

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

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

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

a light chain variable region CDR2 comprising SEQ ID NO: 20;
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act ttc C a acc aag gtg gag atc aaa321 Thr the Ay Ay Ay
Thr Lys g/gl %Igu ??g Lys 108105 <210> 30. <211> 36 <212> DNA <213>
Hono sapi ens <220> <221> CDS <222> (1)..(366) <400> 38 cag gtg cag
ctg gtg gag tot ggg gga ggc gtg gtc cag cot ggc agg 48 Gn Val G n
Let Val Gu Ser dy Ay Ay Val vVal Gn Pro Ay Arg 151015 tea ctg
aga ctc too tgt gag gcg tot gga ttc ago ttc agt aac tat96 Set Leu Arg
Leu Set Cys Ala Ala Set Ay Phe Set the Set Asn Tyr 202530 ggc atg

cac t tc cgc Gga ot cc C.a ctg gag t t ;44 Ay Mt
s Trp Val arg ‘WH AR BREVERGon DR Gripgine EQ N VAT 994045 gea
ctt ata t tat gat gga agt aat gag gac tat aca gac too gtg 192 Al a
oo ; | 505560
Leu Ile Trp..‘l')%/r Asg g}%l Set, Asn G u _Asp Tyr Thr Asgg Set3.Va
aag ggc cgalth ¢ adeevyfhrinyatiablerseign DRI comprsiagSFQE Nt d3ict g tat 240
Lys Gy Arg the aHasivyldhsin Setiabhy ﬁgiéﬁ@Dﬁ‘zr&oﬁgﬁsh?@cgﬁﬂNH?ﬁ4;Le Tyr
65707580 ctg ca atg aac ago ctg _agam%éc gag dgac acg got gtg tat tac
tgt288 Let G n MEedNshaisaprigbleregion CRIR conpritegpSEQID MCa 154l Tyr Tyr

qtls ?SQOggGQZIga%g\r tt{'r'll'irglf)l %?/ th/gg El/a %891 %iilg/'t at}fﬁ?lﬁybA? ‘g{/:E:ﬂ ttaegitsp
atc tgg \ ) . . J .

lle Trp 1001051%@188@@31@&&@@@6%3%ogmpnmgsmmm: 28ca366 Ay Gn
Ay Thr Val Val aTiEﬁt c}{glh v%e}blesl%éio% Ocor?lg%spnig So’l?Q ID NO: 24,

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

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

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

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

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

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

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

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

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

a light chain variable region CDR2 comprising SEQ ID NO:70; and

a light chain variable region CDR3 comprising SEQ ID NO: 72 .
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<211> 342 <212> DNA <213> Honpb sapi ens <220> <221> CDS <222>
(1)..(342) <400> 39 cag atg cag ctg gtg gag tot ggg ggc ggc gtg gtc

cag
Pro
ttc
Asn
ctg
Leu
t at
Tyr
aag
Lys
acg
Thr
cag
Gn

cct
Ay
aat
Set
gag
du
at a
lie
aac
Asn
get
Al a

gga
Ay

ggg agg48 G n Met Gn Let Val Au Set Ay Ay @Ay val vVal Gn
Arg 151015 too ctg aga ctc too tgt gaa gcg tot gga ttc tcc
ago tat96 Set Leu Arg Leu Set Cys Au Ala Set Gy Phe Set the
Tyr 202530 ggc atg cac tgg gtc cgc cag get cca ggc aag ggg
tgg gtg 144 Sty Met H's Trp Val Arg Gn Ala Pro Ay Lys Ay

Tr al ta t e .agt . a ag aaa tat
gan Voo ‘TS84 EBoK fnfiohebdi? GRaR L IR Atof R s ofy
QG uclgars 8¥all5.5560 gag ggc cga ttc ace ate tee aga gac aat tee
acg ctg tat 240 Gu Ay Arg Phe Thr lie Sex Arg Asp M Sex
Thr Leu Tyr 65707580 <ctg caa atg aac age ctg aga gee gag gac
gt gltat Arsisolbigd arﬁﬂ)Bd)LﬁHic&iﬂdé\rBtanéﬁiEbpsﬁiiuddﬁ& Y Gt of iy iRP

Val Tyr T s 8590' 95 gcg aga gee aat t gac tac tdg ggc
aceOfc‘%aém§¥£° I%e ate 336 Ala Arg Ala Wn Phe Asp Tyr Trp fly

Thr Leu Val Thr Val 100105110 tee tea342 Sex Sex <210> 40

<212> <213> Hono sapi ens <220> <221> CDS <222>
(<:|2_)11>( gjg) ‘ e antibody of any one of aims 2,3 or 8 to 15, wherein the antibody is a

human antibody, a humanized antibody or a chimeric antibody.

19.  The antibody of any one of claims 2, 3 or 8 to 15, wherein the antigen binding
portion of the antibody is a Fab, Fab’2, ScFy, Fd, Fv or dAb.

20. A composition comprising the antibody, or antigen binding portion thereof, of any

one of claims 1 to 3 or 8 to 17 in a pharmacentically acceptable carrier.

21. A composition comprising an isolated human monoclonal antibody that

specifically binds to C. difficile toxin A, and an isolated human monoclonal antibody that
specifically binds to C. difficile toxin B.

22. A composition comprising a first monoclonal antibody, or an antigen binding

portion thereof, that binds C. difficile toxin A, and a second monoclonal antibody, or an

antigen binding portion thereof, that binds C. difficile toxin B, wherein, the first antibody,

or antigen binding portion thereof, that binds C. difficile toxin A comprises:

(a) a heavy chain variable region comprising the amino acid sequence set forth in
SEQID NO: 1, 2, or 3; or

(b)  alight chain variable region comprising the amino acid sequence set forth in SEQ
IDNO: 4,5 or 6.

23.  The composition of claim 22, wherein the second antibody, or antigen binding

portion thereof, that binds C. difficile toxin B, comprises
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<400> 40 cag gtg cag ctg gtg gag tot ggg gga ggc gtg gtc cag cat ggg
agg 48 Gn Val fin Leu Val Gu Sex Ay dy Ay Val val Gn Pro Ay
Arg 151015 tee ctg aga etc tee tgt gca gcg tat gga ttc ace ttc aat
aaa tat 96 Ser Leu Arg Leu Sex Cys Ala Ala Ser Ay The Thr Phe Asn
Lys Tyr 202530 ggc atg cac tgg gtc ego cag get cca ggc aag ggg ctg
gag tgg gtg 144 Gy Met His Trp Val Arg Gn Ala Pro fly Lys fly Leu
Gu Trp Val 354045 gca gtt ata tgg tat gat gga act aat aaa tac tat

gca gac tee, ghov 42 : - P Tyr Asp GQy Thr Asn Lys Tyr Tyr
A'a Asp Sex Rty 50%15@81@‘31%184%‘466’8‘8%%50‘?% the afaix a¢id SpquEncgget f@‘é‘éma%ﬁb Pee
aag aat at gNet¥ owa light Ohairy sariably relian dBh@ridihg thelamirdekidA hechsileMBrISEX
Lys Mh Met ﬁjﬁbr, 5?5079758}9 ct% caafatg aac age cta aga gee gag gac
acg get gtg tat tae gl s¥BOPYIPIETOtvet Asn Sex Leu Arg Ala G u Asp
Thr Ala Val Tyr Tyr Cys 859095 gcg aga gat ccc ccc act get aac tac
tgg ggc cag,,09a ,ace ct.g gtc 336 Ala Arg Asp Pro Pro Thr Ala Mh Tyr
Trp Ay G 2241' I yﬁﬁﬂmpggﬂo mpiSing @ Sust enongglenabantibodse or wedtigenHindingai  Ser
Ser 115 <2lfdrtiohtherebEthat2Tke C<A}%He Rk A2h3% hdl LEddyCl a8
<400> 41 Met Ser Leu lie Ser Lﬁ%ﬁau Gi’U%Ega%ﬁi&ﬁgééi%g?uﬂkﬁ%ny@Ser
lie 151015 8PP IMeporian thereat] thatbjads Gy difipile tdxireB,lveherelii theAsgonieu Asp

G u 202530 ahiboddSdt ahiisenbBid; Thr, n | L Tyr. Leu G n
Leu 354045 Lys @ds? Lg%nmﬁﬂggﬁjr"gﬁﬂﬁe%ﬁ&g%b@g e R o S | ys
Thr 505560 hesy chein vatigplexsgiomsqupisingltisanSas achbseqh@de sef Sorlhyis SBOUDINC

Leu Lys 54, or a light chain variable region comprising the amino acid sequence set forth in SEQ

ID NO: 58.

25.  The composition of claim 24, wherein the first antibody, or antigen binding
portion thereof, that binds C. difficile toxin A, comprises
(@)  aheavy chain variable region comprising the amino acid sequence set forth in

SEQIDNO: 1,2, 0r3; or

(b)  alight chain variable region comprising the amino acid sequence set forth in SEQ
IDNO: 4, 50r6.

26. A composition comprising a first monoclonal antibody, or an antigen binding
portion thereof, and a second monoclonal antibody, or an antigen binding portion thereof,
wherein,

(@)  the first antibody, or antigen binding portion thereof, comprises a heavy and light
chain variable region having the amino acid sequences set forth in SEQ ID NOs: 1
and 4, SEQ ID NOs: 2 and 5, or SEQ ID NQs: 3 and 6, respectively, and

(b)  the second antibody, or antigen binding portion thereof, comprises a heavy and

light chain variable region having the amino acid sequences set forth in SEQ ID
NOs: 54 and 58, respectively,

27.  The composition of any one of claims 21 to 26, wherein the first or second

antibody is a human antibody, a humanized antibody or a chimeric antibody.

-5G.



65707580 G u Val lie Lea Tie Lys Mr Ser Asn Thr Ser Pro Val Qu Lys
859095 Leu H's Phe Val Trp lie Ay Ay Gu Val Ser Asp lie Ala

Asn
Lea
lie
Lys
Lea
Phe
Phe
Thr

Au
Lys
Lys
du
Tyr
lie
lie

100105110 Tyr lie Lys Gn Trp Ala Asp lie Asn Ala Gu Tyr M
Lea 115120125 Trp Tyr Asp Ser Gu Ala Phe Leu Val Asn Thr Leu
Ala lie 130135140 Val Qu Ser Ser Thr Thr u Ala Lea G n Lea
Qu Qu lie 145150155160 G n Asn Pro G n the Asp M Met Lys.
Lys Lys Mg Met G u 165170175 Phe lie Tyr Asp Mg G n Lys Arg

acphp oG ERor B fort SR 4o iRl o itingyr e

My Asp G u mtongd]the figst c@scco@éantib'ydy ibn ffaly FaR 250, Ad) Fv Asduisser Leu Arg
Lys lie Asn Ser Asn His Gy lie Asp lie My 225230235240 Al a Asn Ser
Leu Phe Thr Qu Gn GQu Leu Leu Asn lie Tyr Ser G n 245250255 d u Lea

Leu Asn Arg2ady mCmmsmoa oty oe @f Saifns A% o 26, Wh¥idln tAS §r28R262440 Leu

Leu. Al a Leu

Lea As Val Asp Met 275280285

Tyr
Leu Pro @ yan}rx%dlﬁ ¥ag gen%%h‘%%’“ﬂ’l’éﬂlﬁf T’H‘F‘Taﬂl%cswaﬁﬁ@mprﬁoalﬂéf
290295300 Seifficilé wxialB/inherdo HSRvME, Tzp G u Met Ile Lys Le u Gu. Ala.
Ile Met 305310315320 Lys Tyr Lys Lys Tyr Ile Asn Mh Tyr Thr Set du
Asn The Asp Lys

30.  Anisolated nucleic acid comprising a sequence encoding a polypeptide that binds
to C. difficile toxin A or C. difficile toxin B and is at least 90% identical to SEQ ID NO:
1, SEQID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQID NO: 6, SEQ
ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, or SEQ ID NO: 60,

31.  An expression vector comprising the nucleic acid of claim 30.

32. A host cell comprising the nucleic acid of claim 30.

33, The host cell of claim 32, wherein the host cell is a bacterial cell.

34.  The host cell of claim 32, wherein the host cell is a eukaryotic cell.

35.  The host cell of claim 32, wherein the host cell is a mammalian cell.
36.  Akit comprising the antibody, or antigen binding portion thereof, of any one of
claims 1 to 3 or 8 to 17 or the composition of any one of claims 20 to 26, and instructions
for use in treating C. difficile-mediated disease.
37.  Use of the antibody, or antigen binding portion thereof, of any one of claims 1 to

3 or 8 to 17 or the composition of any one of claims 20 to 26 for the manufacture of a

medicament for treating C. difficile disease.
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325330335 Leu Asp Gn Gn Lea Lys Asp Asn the Lys Leu Ile Ile GQu Set

Lys
Val

Ile
Leu
Gn

Ay
Asp

p Asn G
545550555360 %g?ﬁg% Asn Mh Lys Ile Pro Set Asn Asn Val Gu Gu A a
7991422

340345350 Set Gu Lys Set Qu Ile Phe Set Lys Lea Qu Asn Leu Asn
Set 355360365 Asp Leu Qu Ile Lys Ile Ala The Ala Leu Gy Set Val
Asn G n 370375380 Ala Lea Ile Set Lys Gn Gy Set Tyr Leu Thr Asn
Val Ile du 385390395400 G n Val Lys Asn Arg Tyr G n Phe |ea Asn

Hs Lea Asn Pro Al a 4054104155d L& cE 98tz ASp Asn Asn Phe Thr Asp
Thr Lys Ile The H s Asp 420425430 Set Leu Phe Asn Set Ala Thr Ala
Vh SetlopeiNIPErs e WFTHRSshyrsaBiE)40445. 11le Ala Pro Tyr Lea G n Val

Phe Met Pro u Al a Ar% Set Thr 450455460 Ile Set Leu Set Ay Pro
Ala WP%g%gwﬁ% FFSTAEBUPREF ST G590 | e Asn Lea G n
Asn Thr I1e s Thr Leu Lys Ala Set Asp 485490495 Lea Ile Qu
Lys d&hesRe-fd1ecAsn Mh Lea Set G n Lett Thr du 500505510 G n Qu
An Set Lea Trp Set Phe Asp Gn Ala Set Ala Lys Tyr 515520525 G n
Au 1154§>32§ﬁ‘/wp05ﬁ(r0931®p Tyr Thr Ay Gy Set Lea Set @ u 530535540

PSA¥H%Phe Mh Lys Asn Thr Ala Leu Asp Lys Asn Tyr

Set &655 Lys Asn Tyr Val His Tyr Ile lle Gn Lea Gn Ay Asp
Ile Set 580585590

<150> 60/613,854

<151> 2004-09-28

<160> B2

- <170> PatentIn Ver. 3.3

<210> 1
<211> 122
<212> PRT
<213> Homo sapiens
<400> 1
Gln Val Gln Leu Val &lu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Sex Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Asn Tyr
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Leu Ile Trp Tyr Asp Gly Ser Asn Glu Asp Tyr Thr Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg 2la Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85
Ala Arg Txp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile Trp
1900 105 110
Gly Gln Gly Thr Val Val Thr Val Ser Ser
115 120
<210> 2
<211> 114
<212> PRT

<213> Homo sapiens



Tyr Au Ala Thr Cys Asn Lea Phe Set Lys Mh Pro Lys Asn Set Ile
595600605 LIS Tie Gn Arg Asn Met Asa Gu Set Ala Lys, Set Tyr The
Leu Set 610615620 Asp Asp Ay GQu Ser |lie Leu AU Leu Asn Lys TYr
Arg lie Pro Gu 625630635640 Arg Leu Lys Asn Lys GQu Lys Val Lys Va
Thr The L:E(?o:»Gz‘y Hs Gy 645650655 Lys Asp G u The Asn Thr Set G u Phe
Aa A g LelSElaNale O Sl SHOSGRBA0CLEY. 0L A0 dicly g-pet Ser The
Leu Asp Thr lie Lys Leus Asp lie 675680685 Set Pro Lys fsn Val G u Va
Asn Leu Leu Gy Cys Asn Met Elie Set 690695700 Tyr Asp Phe Asn Val

A u du ¥ Ly rArpreuGier Eys CEefilpetri Blr St STOFREORISTIR0 ThFe Met Asp
Lys lie Thr Set Thr*Leu Pro Asp Val?’Asn Lys Asn Set3%725730735 lie Thr
Tie Oy Blanh @ Ty G Vol A60s1d &1 A8D, 8ol 1t ¥ef 49745750 Arg
fYs Qu Leu LeuszAla Hs Set Ayagys Trp I1e Asngkys u u 755760765
Ala lie Met Set Asp Lett Set Set Lys Qu Tyr lie The The Asp Set
7707757864 Val Adp e AMyasSerFliyen Wsalysy §vSAY= |I3ts FensS¢d ¥aPro Ay Leu
Al a 785790798800 Set Tie Set>H u Asp lie Lys®¥hr Leu Leu Leu Asp Al a
Set Val T, S i u Lys Leu
ron I e S S0 Bo0n a0 ber ITE G Roehe rFE W e s e

Gu Pro Val Lys Asn 835840845
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 50 95
Ala Arg Ala Asn Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Vval
100 105 110
Ser Ser
<210> 3
<211> 116
<212> PRT
<213>. Homo sapiens
<400> 3
Gln Val Gln Leu Val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15
Ser L.eu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Asp Pro Pro Thr Ala Asn Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
Thr Val Ser Ser
115
<210> 4
<211> 107
<212> PRT

<213> Homo sapiens



Tielie H's Asn Set lie Asp Asp Leu Tie Asp Qu he Asn Leu LeU
850855860 G u Asn Val Set Asp Qu Leu Tyr flu Leu Lys Lys Leu Asn Asn
Leu 865870875880 Asp Qu Lys Tyr Leu lie Set Phe Qu Asp Tie Set Lys
Asn Asn Set 885890895 Thr Tyr Set Val Arg Phe lie Asn Lys Set Asn vy
A u Set \@hgsTyr 900905910 Val A u Thr Qu Lys Qu lie Phe Set Lys Tyr
Set G u Hisg dieesihhnetO1h902002% Ly &tistt Fabeder TAWa Eé2vhyS:ASN Set lie
lie Thr Asp Val Asn d y3930935940 - 171¢ Asn Len Len 2sp Asn Ile @n
Len Asp Hi s Thr_ Se i Asn_Thr_ 945950955960 LeU Asn AI a Ala The
Phe I1e &R AS&tY ﬁiefg’gﬁg&xgﬁ C’F’ﬁrA@ef‘l 8?rl92 95%5917](5’9 ¥ TABp val Leu
Asn Asp Leu Ser Thr Set Val Lys Val G n Leu Tyr 980 85990 Ala Gn
Leu the $eu aAThArTd yyrd em AsA Chrrdo e1yTyys Asp pSexXnysl eeuGrean 1000 9951005
Leu Val Asn Len3Bie Ser Asn Al a 4al M Asp Thr 145 Asn Val Leu
10101015 02 Prqq Thr lle Ile Pro Ile Val Ser Thr Ile Len
Asp Gy %}ngioﬁlﬁi@LF\’eﬂﬂﬁfr@%’ &Y FRP &SR B9 TR 55 S&n Len Len
Asp G n H's p Pro 10451050f855 Leu Len Lys ys Gn Len Gn Ala Lys

Val Ay ¥Yab digrseAl @iyl fer Asp rhQGHLOSSN 010 tMetseSeserledt SB1 pkbe Ala Al a
Thr Val Aka Sex lle VaI GW Ile Gy 107510801085 Ala Gu s&al Thr Ile

theLenL?nProII }/IIeSer Ala Gy
Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Trp
90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 5
<211> 108
<212> PRT
<213> Homo sapiens
<400> 5
Glu ¥le Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Len Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ty
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
635 70 75 B0
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Ser Gln
85 a0 95
Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105
<210> 6
<211> 107
<212> PRT
<213> Homo sapiens
<400> 6
Asp Ile 6ln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30



109010951100 Ile Pro Sex Len Val Asn Asn Gn Leu Ile Leu H's Asp Lys
Ala Thr 1105111011151120 Ser Val Val Asn Tyr the Asn His Leu Sex G n
Set Lys Lys Tyr Ay 112511301135 Pro Leu Lys Thr G n Asp Asp Lys Ille
Len Val Pro Ile Asp Asp Len 114011451150 Val Ile Sex Gn Ile Asp the
Asn Asn ésn% Ilerlc_ag Len Gly Thr 115511601165 %% M |le Len Ala
Met Gn A% % ;"Igﬁlg FHSr E %a?l”’rms Y RTS8 TA&n 11 e Asp
Hi s Phe Phe Sex Sex Pro Sex Ile Set Sex His Ile Pro 1185119011951200
Ser Len Sgx AlkenlRyse:Sexr Aka dihesdd yiy e Gk sEBra g meAser: lseyd Asp
120512101215 5Phe Ser Lys Lys3hle Met Met LeudPro Asn Ala Pro Ser Arg
Val Phe 2205251230 Tr Trp. Gn Thr Ay Ala Val Pro Qy Len Arg Ser
Len G n /lfg p> o231 5 fg%?h@ WTH?“ K'Frg 7 oE elf ALY §1=B< PE;e Arg Asp
Len Tyr Pro Gy Lys Phe 125012551260 Tyr Trp Arg the Tyr a the the
Asp Tyr Aha AsbepnBhaiaThs: lboR dyyScyk26hl 210137 23282 RropMakTyr G n Asp
Thr Asn Ile Lys tie Ly& Len Asp Lys Aspm Thr 128.51290951295 Arg Asn
Phe lie Met Pro Thr_ lie Thr Thr Ash Qu lie Arg Am Lys 130013051310r
Len Set TYF PgérGng%l IASHY &Y IﬂFa"a@:‘l WGP THE Tyr Ser Len Len Len
131513201325 Ser Set’ Tyr Pro lie SBE Thr Mh lie Asn Len Set Lys Asp
Asp Len 133013351340- Trp lie The Asn lie Asp Asn Qu Val Arg Gn lie
Ser lie @'r;m>ASn

<211> 5

<212> PRT
<213> Homo sapiens

<400> 7
Asn Tyr Gly Met His
1 5

<210> 8

<211> 17

<212> PRT

<213> Homo sapiens

<400> 8§
Leu Ile Trp Tyr Asp Gly Ber Asn Glu Asp Tyr Thr Asp Ser Val Lys
L 5 10 15

Gly

<210> &

<211> 13

<212> PRT

<213> Homo sapiens

<400> g
Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile
5 10

<210> 10

<211> 5

<212> PRT

<213> Homec sapiens

<400> 10
Ser Tyr Gly Met His
1 5

<210> 11

<21ll> 17

<212> PRT

<213> Homo sapiens



1345135013551360 Gy Thr lie Lys Lys Ay Lys Len |lie Lys Asp Val Len
Set Lys lie 136513701375 Asp lie Asn Lys Asn Lys Len lie lie @y Asn
Gn Thr lie Asp The 138013851390 Set Ay Asp lie Asp M Lys Asp Arg
Tyr lie Phe Len Thr Cys A u 139514001405 Len Asp Asp Lys lie Ser Len
tietie Gplige Asn Leu Val Ala Lys 141014151420 Set Tyr Ser Len Len
Leu Ser Y iepr yﬁlaA§é} -(Eﬂ; AL@rLyglﬁfsS@fr MIM%@;%Q]-'&%S&MO Len Set
Asn Thr i Gn Lys lie Asn Thr Len Ay Len Asp Ser Lyss 144514501455
M lie Ala Tyr Asn Tyr Thr Asp G n Set Asn Asn Lys Tyr The Gy
146014655470 Ala lie Set Lys Thr Ser Gn Lys Set tie lie His Tyr Lys
Lys Asp 147514801485 Set Lys Asn lie Len G n the Tyr Asn Asp Ser Thr
Len d u Phe Asn 149014951500 Ser Lys Asp Phe lie Ala G n Asp Tie Asn
Val Phe Meto>Lys Asp Asp 1505151015151520 lie Asn Thr lie Thr Ay Lys
Tyr Tyr Vall>ASp Asn Asn Thr Asp Lys 152515301535 Ser lie Asp Phe Ser
lie Set E&€F>\BHT Set Lys Asn G n Val Lys Val 154015451550 Asn Gy Len
Tyr Leu A ESEPIH Tyr Set Set Tyr Len Asp Phe 155515601565 Val
Lys Asn SgfgsAsp Gy His His Asn Thr Set Asn The nmet M Len
15701575408@sPreeleR Asp Asn lie Set The Trp Lys Len The Ay The Gn
Mh lie 158515901595160¢ Asn The Val lie Asp Lys Tyr The Thr Len Val
dy Lys Thr M1 Len 160516101615

<210> 13

<211> 5

<212> PRT

<213> Homo sapiens

<400> 13
Lys Tyr Gly Met His
1 5

<210> 14
<211> 17
<212> PRT
<213> Homo sapiens

<400> 14
Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met Lys
1 10 15

Gly

<210> 15

<211> 7

<212> ERT

<213> Homo sapiens

<400> 15
Asp Pro Pro Thr RAla Asn Tyr
1 5

<210> 18

<211> 11

<212> PRT

<213> Komo sapiens

<400> 16
Arg Ala Ser Gln Gly Ile Ser Ser Trp lLeu Ala
1 5 10

<210> 17
<211> 7
<212> PRT



Gy Tyr Val Au Phe Ile Cys Asp Asn Asn Lys Mn Ile Asp Ile Tyr
16201625: 1630 Phe G G u Trp Lys Thr Sez Sex Sex Lys Ser Thz Ile Phe
Sex Ay 163516401645 Asn Ay Arg Asn Val Val Vai Qu Pro Ile Tyr
Asti. Pro Asp Tin Ay 1650. 16551660 G u Asp Ile Ser Thr Sex Leu Asp
Phe Ser I\éra GQu Pro Leu Tyr Gy 1665167016751680 Ile Asp Arg Tyr lle
Asn Lys VAP”USH°11%81%% Pro Asp Leu Tyr Thr 168516901695 Sec Leu Ile
M [l e Asppolye Asn Tyr Tyr Ser Asn Gu Tyr Tyr Pro 170017051710 G u
Ile Ile M alegeARrPry 8% §br Phe His Lys Lys Val Asn lle
171517201725 Mh Leu Asp Sex Sec Ser Phe G u Tyr Lys Trp Sex Thr Qu
Ay Sec 173017351740 Asp The Ile Leu Val Arg Tyr Leu Au GQu Sec M
Lys Lys | 8> LU 1745175017551760 G n Lys Ile Arg lle Lys Ay Ile Leu
Ser Asn Rs@n Ser The Mh 176517701775 Lys Met Sex |lle Asp Phe Lys
Asp Ile kysslpeg Leu Sex Leu Ay Tyr 178017851790 Ile Met Ser Asn Phe
Lys Sec &he>AshoSeyiédsu Asn G u Leu Asp. Arg 179518001805 Asp His Leu
Gy Phe Lys Ile Ile Asp Asn Lys Thr Tyr Tyr Tyr Asp 181018151820 du
Asp Sex TAP&> '@y val Lsca%Leu_llel\/hlleAsnAsnSexLeu
18251830 AR P #\érl’ B*NnIFP P8 11e G u Phe Asn Leu Val Thr @y
Trp Gn Thr 184518501855 Ile Asn Ay Lys Lys Tyr Tyr Phe Asp Ile Asn
‘Thr Ay Ala Ala Leu 186018651870

<210> 19

<211> 11

<212> PRT
<213> Homo sapiens

<400> 18

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 10

<210> 20

<211> 7

<212> PRT

<213> Homo sapliens

<400> 20
Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 21

<211> 10

<212> PRT

<213> Homo sapilens

<400> 21
Gln Gln Arg Ser Asn Trp Ser Gln Phe Thr
1 5 10

<210> 22

<211> 11
<212> PRT
<213> Home sapiens

<400> 22
Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 23

<211> 1

<212> PRT

<213> Homo sapiens



Thr Sec
18751880
Au Tyr
Ay Gn
Asn Ay
Thr Gy
Pro Asn
Lys Gy
2005 Al a
Arg Tyr
Asp Thr

Tyr Lys Ile Ile Asn Ay Lys His Phe Tyr The Asn Asn Asp

1885 Ay Val Met Gn Leu Ay Val Phe Lys Gy Pro Asp Ay Phe
189018951900 Phe Ala Pro Ala Asn Thr G n Asn Asn Asn Ile Gu
Ala Ile 1905191019151920 Val Tyr G n Ser Lys The Leu Thr Leu
LYsosLys Tyr Tyr Phe 192519301935 Asp Asa Asn Sex Lys Al a Val
AP AL Gkl £.118 AspsAsa G u 194019451950 Lys Tyr Tyr the Asn
Asn 19551960' Val lie Asp Asft Asn Lys. Tyr Tyr 1970. 1975 Set
Tip Gn Thr Val M 19851990 Asp Thr Ala lie Ala The Asn Gy

, lie Ala Ala. Val 1965 Phe Asn Pro Asp t Phi 1980, dy Ser
191921995 Tyr Lys Thr Tie Asp 2010 Ay Leu Gn Ala Ile Ile Phe
2 & Lys Hs 2015

<213> Homo sapiens

<400> 24
Gln Gln Tyr Lys Ser Tyr Pro Val Thr
1 5

<210> 25

<211> 11

<212> PRT

<213> Homo sapiens

<220>

<221> MOD RES

<222> {5}, (6)

<223> Variable amino acid

<220>

<221> MOD_RES

<222> (9)

<223> Variable amino acid

<400> 25
Arg Ala Ser Gln Xaa Xaa Ser Ser Xaa Leu Ala
1 5 10

<210> 26

<211> &

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

222> (3} ..(5)

<223> Variable aminco acid

<220>

<221> MOD_RES
<222> (6}

<223> Ser or Thr

<400> 26
Ala Ser Xaa Xaa Xaa ¥aa
1 5

<210> 27

<211> 7

<212> PRT

<213> Homo sapiens

<220>

<221> MGOD_RES

<222> (3)..{4)

<223> Variable amino acid



the Tyr Phe Asp Set Asp Cys Val Val Lys lie Ay Val The Ser Thr
202020252030 Set Asn Ay the Au Tyr The Ala Pro Ala Asn Thr Tyr Asn
Mh Asn 203520402045 lie Qu Ay Gn Alalie Val Tyr Gn Set Lys Phe
Leu Thr Leu Asn 205020552060 Ay Lys Lys Tyr Tyr Phe Asp Mh M Ser
Lys Ala Val Thr Ay Tip 2065207020752080 G n. Thr Tie Asp Ser Lys Lys
Tyr Tyr Phe Asn Thr Asn Thr Ala du 208520902095 Ala Ala Phi Ay Trp
Gn Thr lie Asp Ay Lys Lys Tyr Tyr the Wn 210021052110 Thr Asn Phi
Ala GQu ~ﬁ>’°ﬂ(@% Ay Trp Gn Thr-lie Asp Ay Lys 211521202125 Lys
Tyr Tyr E it Asn Thr Ala lie Ala Set Thr Gy Tyr Thr
2130213523’!2@@ dreodia@n Asn Gy Lys His Phe Tyr Phe Asn Thr Asp Ay lie
Met G n 2145215021552160 lie Gy Val Phe Lys Ay Pro Mh Gy The Qu
Tyr Phe M2®>Pro Al a 216521702175 Asn Thr Asp Ala Asn Asn lie Qu Gy
Gn Ala %? it%l_‘ﬁﬁr G n Asn 218021652190 G u Phe Leu Thr Leu Mh Gy

Lys Lys Asp Ser 219522002205 Lys Ala Val Thr Qy
Tip Arg i ¢e | arl%\%}%Asg#%E%ctlEW Tyr Tyr the 221022152220 Asn Pro Asn
Asn Al a k2£>AI a Alalie His Leu Cys Thr lie Asn Asn 2225223022352240
Asp Lys _Fife Ser Tyr Asp Ay lie Leu Gn Asn Ay Tyr Tie

224522502 r Tie AQu Arg Asn Asn Phe Tyr The Asp Ala Asn Asn Qu

Ser Lys %OZ%S%fﬁrNEt Val Thr Ay Val The Lys Ay Pro Asn Gy Phe
Gu Tyr Ehw.Aa

Gln Gln Xaa %aa Xaa Xaa Xaa
1 5

<210> 28

<211> 4

<212> PRT

<213> Homo sapiens

<400> 28
Tyr Gly Met His
1

<210> 29

<211> 15

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

<222> (3}..(4)

<223> Variable amino acid

<220>

<221> MOD RES

<222 [6)..(8)

<223> Variable amino acid

<220>

<221> MOD_RES

«222> {10}..(11)

<223> Variable amino acid

<220>

<221> MOD_RES

<222> {13)..(14)

<223> Variable amino acid

<400> 29

Ile Trp Xaa Xaa Gly Xaa Xaa Xaa Tyr Xza Xaa Ser Xaa Xaa Gly
1 5 10 15

<210> 30

<211> 107



227522802285 Pro Ala: Asn Thr H's Asn Mh Asn Ile Qu Ay Gn Ala lle
Val Tyr 229D2295.230D G n M Lys The Leu Thr Leu Asn Gy Lys. Lys Tyr
Tyr The Asp Mh 230523102315. 2320 Asp. Set Lys. Ala Val Thr Ay Trp
Gn Thr Ile Asp Ay Lys Lys Tyr 232523302335 Tyr Phe M1 Leu Asn Thr
Ala Qu < A{u?r Thr Ay Trp Gn Thr Ile 234023452350 Asp Ay Lys Lys
Tyr Tyr gﬁﬁg}nOLgébiA,gg Tint Ala Gu Ala Ala Thr 235523602365 Gy Trp
Gn Thr Ile Asp Ay Lys Lys Tyr Tyr The Asn Thr Asn Thr 237023752380
Phe Ile Aten=Se¢ Thr Ay Tyr Thr Set Ile Asn Ay Lys H s Phe Tyr
2385239023932 FIn e P SThise Afgo Gey $dreLEMB§EJGAﬁaISlee @AlycMal The Lys
Ay Pro Ash 240524102415 Ay Phe Gu ™r Phe Ala Pro A®Pa Asn Thr Asp

Al a Asn ALevngl 4 ?% @ N Asn Lys
Phe Leu % Léieu aAsryg y Llé‘;%%g %‘gﬂ éZ% 5 ﬁel{;eg %%e (€ y Set Asp
Set Lys Ala Val Thr Ay Leu Arg Thr 2450. 24552460 IIe Asp Ay Lys

Lys Tyr Tsy A¥h&rAsty=Tem Abm L¥hrerAl GluMals NaaPMaILyQ%SZIAhﬂOWh?SMBO Thr
Ay Trp Gn Thr3Ple Mh Ay Lys KEfs Tyr Tyr Phe A%n Thr

s The SE0BRBOSBSTY T “Bheiadk Y Ranrid bey tes ikt 4@%#‘3’«6; Gy VAl
Phe Lys Ay Pro 251525202525 Asp Gy the Gu Tyr Phe Ala Pro Ala Asn

Thr Asp NiaGAEn‘aeAsGilel'e: 25:8@853‘525[4@ Thr Ile Ser Ser Leu Gln Pro
75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 a0 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 3%

<211> 107

<212> PRT

<213> Home sapiens

<400> 31
Val Ile Trp Met Thr Gln Ser Pro Ser Leu Leu Ser Ala Ser Thr Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Met Ser Gln Gly Ile Ser Ser Tyr
20 25 30

Leuv Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Glu Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95

Thr Phe Gly G6ln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 32

<211> 107

<212> PRT

<213> Homo sapiens

<400> 32

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15



AQu dy Gn Ala lle Arg Tyr Gn Asn Arg Phe Leu Tyr Leu H's Asp
2545255025552560 Mh Ile Tyr Tyr Phe Ay Asn Asn Set Lys Ala Ala Thr
Ay Trp Val 256525702575 Thr Ile Asp Ay Asn Arg Tyr Tyr Phe flu Pro
Asn Thr Ala Met @y 258025852590 Ala Asn Ay Tyr Lys Thr Ile Asp Asn
Lys Asn Phe Tyr The Awg Asn 259526002605 Gy Leu Pro Gn lle Gy Va
Phe Lys GIFy e du T% 261026152620 Arg Tyr Gn Gy Asn
Asn Asn A Affﬁé(afgggﬁé‘%mrs&s 5% ée‘{’/acfl“Z%JGOIng Ls't?ﬁ T®a dy Lys
2650 Thr CJy Trp G'n Thr 2665 Ile yr Tyr ?he 2655 Ple mn Ay Lys
2670 VateulTyra Fyp T2670nPha My rBS @1 ASRs AR pA ayMakuAled Alca 2680 Al a
Gy Ay Lea 26855 Phe Qu Ile 2600 Asp Gy Val e 2695 Tyr The Phe

dy Vval
y Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 53 60
Ser Gly Ser Gly Thr Asp FPhe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95
Thr Phe G6ly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 33
<211> 107
<212> BRT
<213> Hemo saplens
<400> 33
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
i3 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 6ln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 15 BO
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 g0 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 34
<211> 107
<212> PRT
<213> Homo sapiens
<400> 34
Asp Ile Gln Met Thr Gln Ser Leu Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

-10-



2700 Asp Ay Val Lys Ala Pro Ay 2705 Ile Tyr Gy 2710 <210> 42
<211> 2367 <212> PRT <213> Costridiumdifficile <400> 42 Met Sex Lou
Val Asn Arg Lys G n Lou Qu Lys Met Ala Asn Val Arg 151015 Phe Arg
Val Gn QQu Asp Gu Tyr Val Ala lle Lea Asp Ala Leu A u 202530 G u
Tyr H's Asn Met Sex A u Asn Thr Val Val G u Lys Tyr Lea Lys 354045
Leu Lys Asp Ile Asn Sex Leu Thr Asp Thr Tyr Ile Asp Thr Tyr Lys
505560 Lys: Sdy S@ryClAr GhrAdep [Phs TAE dlelelhrl Yl Egrs SPhebely8InGPee Tyr Leu
Val 65707880 I1le Gu Ile I%u G u Leu Lys %sn Ser Asn Leu §hr Pro Val

A u Lys 89909 n..Lea H.s. Th le .Trp Ile Ay.Gn lle Asn Asp
Thr Ala IFe 1%0@%&?@%@%&?&4@ G,&En(%é %131_%;)’6% P,&Spp&a%rpAsn Sex Asp
Tyr Asn Val Asn 115120125 Val Phe Tyr Asp Sex Asn Ala the Lea Ile Asn

Thr Lou Eys Phy517helnl1@0G1 854 40s IMae dikeri@ wsSer Al a Ser Asn Asp Thr Leu
d u Sex Phe Arg d1PYVAsn 1451501551166

<210> 35

<211> 321

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1y..(321}

<400> 35
gac atec cag atg acc cag tct cca tet tee gtg tet geca tet gta gga 48
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1 5 10 15

gac aga gte acc atec act tgt cgg gcg agt cag ggt att agec age tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

tta gce tgg tat cag cat aaa cca ggg aaa gec cect aag ctc ctg ate 144
Leu Ala Trp Tyr Gln His Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

tat gct gca tcc agt ttg caa agt ggg gtc cca teca agg tte age gge 182
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 33 60

agt gga tct ggg aca gat tte act ctc acc atc age age ctyg cag cct 249
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

gaa gat ttt gca act tac tat tgt caa cag gcot aat agt ttc cct tgg 288
Glu Asp Fhe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Trp

85 30 95

acg tte ggc caa ggd acc aag gtg gaa atec aaa 321
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105
<210> 36
<211> 324
<212> DNA
<213> Homo sapiens
<220>
<221> Cbs

<222> {1}..(324)

<400> 36
gaa att gtg ttg aca cag tct cca gococ acc ctg tet ttg tet cca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

~11 -



Leu Asn Asp Pro Qu The Asn H's Thr Ala Phe The Arg Lys Arg Met
165170175 Gn Ile Ile Tyr Asp Lys Gn Gn Asn Phe Ile Asn Tyr Tyr Lys
Ala 180185190 G n Lys GQu QQu Asn Pro Asp Lea lle Ile Asp Asp Il e Val
Lys Thr 195200205 . Tyr Leu Set Asn Gu Tyr Set. Lys. Asp lie Asp
Gl4 Leu Asn Ala Tyr 210215220/ lie u G u Ser Leu Asn Lys Val Thr

A u Asn gilaG yoeanCtAs% Va'Lé%23223g23§240 Arg Asr;@;rrr:aeggGEﬁucSGxguslehe
Lys Thr E;‘ é‘é’:n 5% P Sex?®Val  Gl4
Arg Trp Asn® %ulglﬂ?;egg % ?rac‘ése?r%\sp‘é;ﬁeéc %u?%iég gsgoseﬁr&’EVal Ma lie
Leu Lys Asn lie Gy Gy Val Tyr Leu Asp Val Asp. 275280285 Met Leu
Pro Ay tiegkk SoPriacAsp teuakhectwwcAsp ddtecdsagd wacRite 2902953300 Asp
Set Val E§sAThTral Tye\V@ln RopLiy freddly @l Nt @ Ard dguGey Plea
305310315320 |i €°Met Lys His Ly4°Gu Tyr lie Pr& QA u Tyr Thr Sex Lys
o Phe 35530338 daplilod o 280 LU0 Ll ¥l o 1,0 Sa the, O U
Set Val n&u%@é ?iaw%%a@i;’ggza Vs & ?tnéségil-% 5L Ul ég?hg%ﬁeu Pr o
Leu Ay Asp bdbe 3 u 355360365 Val Set Pro Leas A u Val Lys lie Al a Phe

Ala Lys Ay Set lie lie 370375380 Asn Gn Ala Leu lie Set Ma Lys Asp
Set Tyr %?sg?tgcﬂsﬁg% #3838 539 P39 54002 e PAge® Gh d20ecl n 248n Arg
Tyr Lys tiee Led AshyASY 1y Fied t'yu40840G4Ts “er Leu clu Pro

80
gaa gat Tttt gea gtt tat tac tgt cag cag cgt age aac tgg tct caa 288
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Ser Gln

85 90 95

tte act ttc ggc cct ggg ace aaa gtg gat ate aaa 324
Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys

100 105
<210> 37
<211> 321
<212> DNA
<213> Homo sapiens
<220>
<221> CDS

<222> {1}..(321)

<400> 37
gac ate cag atg acc cag tet cea tece tea ctg tet gea tet gta gga 48
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 ) 10 15

gac aga gtc acc atc act tgt cgg gocg agt cag ggt att age age tgg 86
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

tta gcc tgg tat cag cag aaa cca gag aaa geeo cct aag tco ctg ate 144
Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

tat gct gea teec agt ttg caa agt ggg gtc cca tca agg ttc age gge 132
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

agt gga tct ggg aca gat ttec act ctc acc ate age age ctg cag cet 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75 80
gaa gat ttt gea act tat tac tge caa cag tat aag agt tac eccg gtc 288

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Lys Ser Tyr Pro Val
85 30 95

act ttc ggc gga ggg acc aag gtg gag atc aaa 321
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
1¢0 105

-12-



Prolielie Set Gn Ay Asn Asp Phe Asn Thr Thr Met Asn Asn Phe
420425430 Ay GQu Sex Leu Ay Alalie Ala Asn Gu Qu Asn lie Set Phe
lie 435440445 Ala Lys lie Ay Sex Tyr Leu Arg Val Gy Phe Tyr Pro Qu
Ala Mh 450455460 Thr Thr lie Thr Leu Set Ay Pro Thr lie Tyr Ala Ay
Ala Tyr Lys 465470475480 Asp Leu Leu Thr Phe Lys Gu Met Set lie Asp
Thr Set lie Leu Sex 485490495 Set Gu Leu Arg Mh the Qu the Pro Lys
Val Asn lhgSeg G n Ala 500505510 Thr Qu G n @ u Lys Asn Ser Leu Trp
G n Phe AstisGhes A u Arg Ala 515520525 Lys Ilie Gn Phe Au Qu Tyr Lys
Lys Asn ¥yrz>Phex Qu Gy Ala Leu 530535540 Gy du Asp Asp Asn Leu
Asp Phe Set3>GlemcAstpifhs Val Th Asp Lys 545550555560 G u Tyr Leu Leu
Gu Lys | 0>Set Set Set Thr Lys Set Set Gn Ay 565.570575 Ay Tyr
Val His gp‘ Le.Val Gn Leu Gn Ay Asp Lys Ile Set Tyr 580585590 G n
Ala Ala Qys Ay Lefsdthe Ala Lys Asn Pro Tyr Asp Ser Ile Leu 595600605
Phe Gn Arg Asn Ille Gn Asp Set Gn Val Ala Tyr Tyr Tyr Asn Pro
61061562840 3Asp Set G n Ille Gn Gn lle Asp Lys Tyr Arg Ile Pro Asp
Arg 6256386358409 f'¢ St IAS FCAragIPIS 199V §E¢ gl Jaw afthe 19 e Ay
Hs Ay Cys 845880635 A §-G°A" Fir¢ AInCHhYaadp! 198 BRe®A &G y Len Asp
Val Asp Ser Leu 660665670 - '
tce ctg aga ctc teec tgt geog gog tet gga tte age tte agt aac tat 96

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Asn Tyr
20 25 30

ggc atg cae tgg gtc <¢gc cag gct cca ggec aag ggg ctg gag tgg gtg 144
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

gca ctt ata tgg tat gat gga agt aat gag gac tat aca gac tcc gtg 122
Ala Leu Ile Trp Tyr Asp Gly Ser Asn Glu Asp Tyr Thr BAsp Ser Val
50 35 60

aag ggc cga ttc acc atc tce aga gae aat tec aag aac acg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arqg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

ety caa atg aac age ctg aga gec gag gac aeg geck gkg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 g0 85

gcg aga tgg ggg atyg gtt cgy gga gttt ate gat gtt ttt gat atec tgg 336
Ala Arg Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile Trp
100 165 110

ggc caa ggg aca gtg gte ace gtc tct tea 366
Gly Gln Gly Thr Val Val Thr val Ser Ser
115 120

<210> 39

<211> 342

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1}..(342}

<400> 38
cag atg cag ctyg gtg gag tct ggg ggc ggc gtg gtc cag cect ggyg agg 43
Gln Met 6ln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

tce ctyg aga ctc tee tgt gaa ¢gcg tot gga tte tec tte aat age tat 96

Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Ser Phe Asn Ser Tyr
20 25 30

213 -



Ser Set

GQulle Gn Thr Alalle Gy Len Ala Lys G n Asp Ile Set

675680685 Pro Lys Set Ile Gn Ile Asn Len Leu Gy Cys Asn Met Phe Ser
Tyr 690695700 Ser Val Asn Val Gn GQu Thr Tyr Pro Ay Lys Len Len Len

Arg Val

G n Asp
Asn Set

Il e Asn
Tyr lle
Lys Asn
Asn Asn
Len Al a
Val Val

Set Ile
Ser Gn
Asp Ser
8858908.
The: Val
Hs lie
Thr Val

705710. 715720 Lys Asp Lys Val Ser Gn Len Met Pro Ser Met Set
Ser Ile 725730735 Ile Val Ser Ala Asn Gn Tyr Gn Val Arg Ile
G SCF\C2Ar (97367 257509 Ay Trnddcetrd epg ASp ddustBestdd y14@i n Trp
8 "B nisd 1FPshyt #E5 7 ’67?3 §pe®im &Ya_§7§;¥ﬂ§ ) HpeTmelalser Lys Gon
Ser Phe Asn Pro Lys 770775780 G n Asn Lys Ile Ile Val Lys Set
lken gPe GatE wygledt S6i oFiraa? 8RgAIBH00 L el Lpn G U 1de Arg
Sex VAST18etrpShla Asp Gly esfd nysLps 805810815 dBunsdd vallys Val Met
Gn €&s Gnille Asn %al Ile Set Asn 82082583G Ile G n Thr Gn
%s.ng i nchlrLQcI EItcec %thg %gAlrﬁ%cLa}/s E%a%§na%35§40835 ngallget Aisp
GIlyr: ‘ i er Ile
Abm L%r‘f‘r%/f’eksﬁ% Len Lys % npé\éﬁ Aan 6 %"’ Egrﬁ %2870875860
Hs Phe lie. Sex The Qu Asp lie Ser Au Thr Asp Gu Gy
99 Pht aSereaki @ucActyaFhact egAsr daaggdd ytdhatfday €tu 3ee 1l e
LgHGon3et *EnEY i 2a dleyBuTise TheAPh¥abdyr@yy wr Al a M
Thr A u 915920925 Au lie Sex ®ys lie Lys Ay?fhr Tie Phe Asp

AN ad Yeb Yttt tet gac tac tgg gge cag gga acc ctg gtc acc dgtc 336
Ala Arg Ala Asn Phe Asp Tyr Trp G6ly Gln Gly Thr Leu Val Thr Val
100 105 110

tce tea 342
Ser Ser

<210> 40

<211> 348

<212> DNA

<213> Homo sapiens

<220>
<221> CDhs
<222> {1)..{348)

<400> 40
cag gtg cag ctyg gty gag tet ggg ggda ggc gty gtc cag cct gygg agg 48
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

tce ctg aga cte tee tgt geoa geg tet gga ttc acc ttc aat aaa tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr
20 25 30

gdc atg cac tgg gtc cgc cag get cca ggc aag ggg ctyg gag tgg gty 144
Gly Met His Trp Val Arg Gln ARla Pre Gly Lys Gly Leu Glu Trp Val
35 40 45

gca gtt ata tgg tat gat gga act aat aaa tac tat gca gac tcc atg 182
Ala Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met
50 S5 60

aag ggc cga tte acc ate tec aga gac aat tec aag aat atg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 15 80

ctg caa atg aac agc cta aga gcec gag gae acg get gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyxr Cys
85 80 95

gcg aga gat ccc ccc act got aac tac tgg yge cag gga acc ctyg gtc 336

Ala Arg Asp Pro Pro Thr Ala Asn Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

- 14 -



930935940 Leu Val Lys Lys Val Asn Leu Asp Thr Thr His Qu Val M Thr
Leu 945950. 955960 Mh A/la Ala Phe The Tie Gn Ser Leu lie GQu Tyr M
Ser. Ser Lys 965970975 A u Ser Leu Ser Asn Leu Sex Val Ala Met Lys
Val G n Val Tyr Al a 980985990 G n Leu Phe Sex Thr Ay Leu Asn Thr lie
Thr Asp Ala Ala Lys Val 99510001005 Val du Leu Val Ser Thr Ala Leu
Asp G u TF 3‘%l?e§%s§?1eu Leu Pro 101010151020 Thr Leu Ser G u $4% Leu
Pro tie Iie Rlal%h “Ile lie Asp Ay Val 1025103010351040 Ser Leu dvy
Ala Ala lie Lys u Leu Sex Au Thr Ser Asp Pro Leu 104510501055 Leu
Arg Gn Ju lie Qu Ala Lys lie Gy lie Met Ala Val M Leu
10601065¥@¥® ¥hr Thr Ala Thr Thr Ala lie lie Thr Sex Ser Leu Ay lie
Al a Ser @8 1085 fly The Ser lie Leu Leu Val Pro Leu Ala Ay lie
Sex Ala &yl ﬁ%ﬁ#%%%lggcgﬁoo Pro Ser Leu Val Asn M1 Gu Leu Val Leu
Arg Asp Lys A& TRt Lys 1105111011151120 Val Val Asp Tyr Phe Lys His
Val Ser keeoxVat Gu Thr AQu Ay Val 112511301135 Phe Thr Leu Leu Asp
Asp Lys Wat sWetldvblleGeer Gyn cAsplAspeul ele Vad 124403 14513H0711d e Sex
Gu.lle Asp Phe Asn Asm Asn Ser lie Val0 Leu Ay Lys Cyss 115511601165

flu Tie Tr rg M u Gy Sex Gy H's Thr. Val Thr Asp Asp

11701175}i§ﬁf’i e ‘t’l“Gﬁf%gb%eTyﬁﬁé’s . HyeaL?# FPBER™ 5 AR Sr Arg Qu
ASL), 3

Pro Hs 1185119011951200

Tyr Asn Lys Leu Thr Thr Asn Asn Asn Glu Asn Lys Tyr Leu Gln Leu
35 40 45

Lys Lys Leu Asn Glu Ser Ile Asp‘Val Phe Met Asn Lys Tyr Lys Thr
50 55 60

Ser Ser Arg Asn Arg Ala Leu Ser Asn Leu Lys Lys Asp Ile Leu Lys
65 70 . 75 80

Glu Val Ile Leu Ile Lys Asn Ser Asn Thr Ser Pro Val Glu Lys Asn
85 8¢ 95

Leu His Phe Val Trp Ile Gly Gly GIu Val Ser Asp Ile Ala Leu Glu
100 105 11¢

Tyr Ile Lys Gln Trp Ala Asp Ile Asn Ala Glu Tyr Asn Ile Lys Leu
115 120 125

Trp Tyr Asp Ser Glu Ala Phe Leu Val Asn Thr Leu Lys Lys Ala Ile
130 135 140

Val Glu Ser Ser Thr Thr Glu Ala Leu Gln leu Leu Glu Glu Glu Ile
145 150 155 160

Gln Asn Pro Gln Phe Asp Asn Met Lys Phe Tyr Lys Lys Arg Met Glu
165 170 175

Phe Ile Tyr Asp Arg Gln Lys Arg Phe Ile Asn Tyr Tyr Lys Ser Gln
180 185 180

Ile Asn Lys Pro Thr Val Pro Thr Ile Asp Asp Ile Ile Lys Ser His
195 200 205

Leu Val Sexr Glu Tyx Asn Arg Asp Glu Thr Val Leu Glu Ser Tyr Arg
210 215 220

Thr Asn Ser Leu Arg Lys Ile Asn Ser Asn His Gly Ile Asp Ile Arg
225 230 235 240

Ala Asn Ser Leu Phe Thr Glu Gln Glu Leut Leu Asn Ile Tyr Ser Gln
245 250 255

Glu Leu Leu Asn Arg Gly Asn Leu Ala Ala Ala Ser Asp Ile Val Arg
260 265 270

- 15 -



Leu Ser lie Tyr Asp Val Leu Qu Val Gn Lys u GQu Leu Asp Leu
120512101215 Ser Lys Asp Leu Met Val Leu Pro Asn AlaPro Asn, Arg Val
the Ala 12201225.1230 Trp Gu Thr Gy Trp Thr Pro Gy Leu Arg Ser Leu
G u Asn Asp Gy 123512401245. Thr Lys Leu Leu Asp Arg Tie Arg Asp Asn
Tyr,Gu Ay du the Tyr 125012551260 Trp Arg Tyr Phe Ala the lie Ala
Asp Al a EeulepeS22RQ1PRE5ATH ehd iy THy lduTiry el 280 vaPraspAng: Tyr G u
Asp Thr Asn |1 é7Arg Ile Asn Le#®fsp Ser Asn T|h|28%28512901595 %85??10
Phe Ile Pr je.lie_Thr Thr Ul i.e Ar u S

Leu Ser ﬂr%?gég?’]lﬁhfel%%irs %/% ':leb%%ef% jirégll?élg%fﬁr §ég PG nSEI%//r Asn Met
Ay lie Asn lie flu 13301335 Trp lie Tie Asp Val Asp Asn Val Val Arg

Asp Val Thr 11848¢35018556Ard Bp Rlo MeeUrlSelysAss: Yal ATee1d uetSer 1360
305 310 315 320

Lys Tyr Lys Lys Tyr Ile Asn Asn Tyr Thr Ser Glu Asn Phe Asp Lys
325 330 335

Leu Asp Gln Gln Leu Lys Asp Asn Phe Lys Leu Ile Ile Glu Ser Lys
340 345 350

Ser Glu Lys Ser Glu Ile Phe Ser Lys Leu Glu Asn Leu Asn Val Ser
355 360 365

Asp Leu Glu Ile Lys Ile Ala Phe Ala Leu Gly Ser Val Ile Asn Gln
370 378 380

Ala Leu Ile Ser Lys Gln Gly Ser Tyr Leu Thr Asn Leu Val Ile Glu
385 390 355 400

Gln Val Lys Asn Arg Tyr Gln Phe Leu Asn Gln His Teu Asn Pro Ala
405 410 415

Ile Glu Ser Asp Asn Asn Phe Thr Asp Thr Thr Lys Ile Phe His Asp
420 425 430

Ser Leu Phe Asn Ser Ala Thr Ala Glu Asn Ser Met Phe Leu Thr Lys
435 440 445

Ile Ala Pro Tyr Leu Gln Val Gly Phe Met Pro Glu Ala Arg Ser Thr
450 455 460

Ile Ser Leu Ser Gly Pro Gly Ala Tyr Ala Ser Ala Tyr Tyxr Asp Phe
465 470 475 480

Ile Asn Leu Gln Glu Asn Thr Ile Glu Lys Thr Leu Lys Ala Ser Asp
485 490 485

Leu Ile Glu Phe Lys Phe Pro Glu Asn Asn Leu Ser Gln Leu Thr Glu
500 505 510

Gln Glu Ile Asn Ser Leu Trp Ser Phe Asp Gln Ala Ser Ala Lys Tyr
515° 520 525

Gln Phe Glu Lys Tyr Val Arg Asp Tyr Thr Gly Gly Ser Leu Ser Glu
530 535 540

Asp Asn Gly Val Asp Phe Asn Lys Asn Thr Ala Leu Asp Lys Asn Tyr
545 550 555 560

Leu Leu Asn Asn Lys Ile Pro Ser Asn Asn Val Glu Glu Ala Gly Ser
565 570 575

Lys Asn Tyr Val Eis Tyr Ile Ile Gln Leu Gln Gly Asp Asp Ile Ser
580 585 590

Tyr Glu Ala Thr Cys Asn Leu Phe Ser Lys Asn Pro Lys Asn Ser Ile
585 600 605
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Asp Lys lie Lys Lys Ay Asp Leu lie Gu Gy lie Leu Ser Thr Leu
136513701375 Ser lie Qu GQu Asn Lys Ile. Ile Leu Asn Ser HHs Au lie
Asn Phe 138013851390 Ser Ay QQu Val Asn Ay Ser Asn Ay the Val Ser
Leu Thr the Ser 139514001405 lie Leu Gu Gy Ile.Asn Ala lle Tie Gu
Val Asp qu_, u,fer Lys 14101415, 1420 Ser_Tyr Lys Leu Leu Ile Ser Gy
flu Leu LYS ;{%G BAFRE LAF @Gi‘ilz‘%iféele’gs%e? SePe ASH $9%s Ile A n
Gn Lys lle p Tyr Ile Ay E e Asn Ser Gu 4514501455 Leu G n Lys
Asn |l e Prp Ay cBeleittherVale Asp cBeme@Atn Gy t)Satd 41d 46014651470 Asn
Gy Phe 163 Asn Ay Ser Téro 14751480 Lys d435u Ay Leu the &al Ser du
1485 Leu Pro Asp Val Val Leu Ile Ser Lys Val Tyr Met Asp Asp Ser Lys
14901495150 P §YSéFnt S Gy by adryirs g@p REnAs 9 EbY %g G¥p val Lys
Val Tie 1505151015151 Thr Lys Asp Asn Val Asn Ile Léu Thr Ay Tyr
Tyr Leu Lys ASPcfspnd 2221R30363%14 itge Mg AryCreiChed @4 &%{7 degu Thr Leu
Gn Asp Gti Lys Theolie Lys 15401%451550 Leu Asnsdet Val H s Le Asp

A u Set 15551560 The Met Asn Arg Lys Sly Ser Tr M 15701575
Leu Ser Asm Glu Ile Ser Ser Phe Leu Asp Thr Ile Lys Leu Asp Ile

675 680 685

Ser Pro Lys Asn Val GIu Val Asn Leu Leu Gly Cys Asn Met Phe Ser
650 695 700 .

Tyr Asp Phe Asn Val Glu Glu Thr Tyr Pro Gly Lys Leu Leu Leu Ser
705 710 715 _ 720

Ile Met Asp Lys Ile Thr Ser Thr Leu Pro Asp Val Asn Lys Asn Sex
725 ' 730 735

Ile Thr Ile Gly Ala Asn Gln Tyr Glu Val Arg Ile Asn Ser Glu Gly
740 745 750

LY

Arg Lys Glu Leu Leu Ala His Ser Gly Lys Trp Ile Asn Lys Glu Glu
755 760 765

Ala Ile Met Ser Asp Leu Ser Ser Lys Glu Tyr Ile Phe Phe Asp Ser
770 775 780

Ile Asp Asn Lys Leu Lys Ala Lys Ser Lys Asn Ile Pro Gly Leu Ala
785 790 795 §00

Ser Ile Ser Glu Asp Ile Lys Thr Leu Leu Leu Asp Ala Ser Val Ser
805 810 815

Pro Asp Thr Lys Phe Ile Leu Asn Asn Leu Lys Leu Asn Ile Glu Ser
820 825 830

Ser Ile Gly Asp Tyr Ile Tyr Tyr Glu Lys Leu Glu Fro Val Lys Asn
835 840 845

Ile Ile His Asn Ser Ile Asp Asp Leu Ile Asp Glu Phe Asn Leu Leu
850 855 860

Glu Asn Val Ser Asp Glu Leu Tyr Glu Leu Lys Lys Leu Asn Asn Leu
865 870 875 880

Asp Glu Lys Tyr Leu Ile Ser Phe Glu Asp Ile Ser Lys Asn Asn Ser
885 890 855

Thr Tyr Ser Val Arg Phe Ile Asn Lys Ser Asn Gly Glu Ser Val Tyr
900 905 910

Val Glu Thr Glu Lys Glu Ile Phe Ser Lys Tyr Ser Glu His Ile Thr
915 920 925

Lys Glu Ile Ser Thr Ile Lys Asn Ser Ile Ile Thr Asp Val Asn Gly
93¢0 935 840

-17-



Phe Leu Gu Set Met Asn Ile Lys Set 15851590 Sly Val Ala. Gu 1565
Thr Ser-Asp Sex 1580, Ile The Val Asn 1595 Ile Leu Lys teu Met Set
Phe Leu G n 1600 Set Asn Ile Lys The lie Lea Asp Ala Asn The Ile
Il e 16051610 Set Ay Thr 1615 Thr Set Ile Sly G n Phe Gu Phe Ile

2ys As 625630 Gn yr IIeLys
%e h %gtj‘ﬁ@%e@@‘ssh@s %@%ﬂ/ SpL 4 %”1’655’16’3% r Gy M
Arg G n Asn Met Ile Val Qu Pro Asn Tyr Asp Leu 165016551660 Asp Asp
Set Sly BepabheaSetiaSeie Fiw 116GAEAGER Mal 11d espATh: Bhe Setadd n Lys
16751680 Tyr Leu Tyr®@ly Ile Asp Set9W®ys Val Asn Lys?™al Val |le Set

Pro
Lys Asp Val Leu Asn Asp Leu Ser Thr Ser Val Lys Val Gln Leuw Tyr

980 985 as0

" Ala Gln Leu Phe Ser Thr Gly Leu Asn Thr Ile Tyr Asp Ser Ile Gln
995 1000 1003

Leu Val Asn Leu ¥le Ser Asn Ala Val Asn Asp Thr Ile Asn Val Leu
1010 1015 1020

Pro Thr Ile Thr Glu Gly Ile Pro Ile Val Ser Thr Ile Leu Asp Gly
1025 1030 1035 1040

Ile Asn Leu Gly Ala Ala Ile Lys Glu Leu Leu Asp Glu His Asp Pro
1045 1050 1055

Leu Leu Lys Lys Glu Leu Glu Ala Lys Val Gly Val Leu Ala Ile Asn
1060 1065 1070

Met Ser Leu Ser Ile Ala Ala Thr Val Ala Ser Tle Val Gly Ile Gly
1075 1080 . 1085

Ala Glu Val Thr Ile Phe Leu Leu Pro Ile Ala Gly Tle Ser Ala Gly
1090 1085 1100

Ile Pro Ser Leu Val Asn Asn Glu Leu Ile Leu His Asp Lys Ala Thr
1105 1110 1115 1120

Ser Val Val Asn Tyr Phe Asn His Leu Sexr Glu Ser Lys Lys Tyr &ly
1125 1130 1135

Pro Leu Lys Thr Glu Asp Asp Lys Ile Leu Val Pro Ile Asp Asp Leu
1140 1145 1150

Val Ile Ser Glu Ile Asp Phe Asn Asnp Asn Ser Ile Lys Leu Gly Thr
11385 1160 1165

Cys Asn Ile Leu Ala Met Glu Gly Gly Ser Gly His Thr val Thr Gly
1170 1175 1180

Asn Ile Asp His Phe Phe Ser Ser Pro Ser Ile Ser Ser Hisg Ile Pro
1185 1180 11395 1200

Ser Leu Ser Ile Tyr Ser Ala Ile Gly Ile Glu Thr Glu ARsn Leu Asp
1205 1210 1215

Phe Ser Lys Lys Ile Met Met Leu Pro Asn Ala Pro Ser Arg Val Phe
1220 1225 1230

Trp Trp Glu Thr Gly Ala Val Pro Gly Leu Arg Ser Leu Glu Asn Asp
1235 1240 1245

Gly Thr Arg Leu Leu Asp Ser Ile Arg Asp Leu Tyr Pro Gly Lys Phe
1250 1255 1260

Tyr Trp Arg Phe Tyr Ala Phe Phe Asp Tyr Ala Ile Thr Thr Leu Lys
1265 1270 1275 1280
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168516901695 Asn Ile Tyr Thr Asp Qu Ile Asn Ile Thr Pro Val Tyr Qu
Thr Asn 170017051710 Asn Thr Tyr Pro GQu Val Ile Val Leu Asp Ala Asn
Tyr Ile Asn A u 171517201725 Lys Ile Asn Val Asn Ile Mh Asp Leu Set

Ile Arg Tyr Val Trp Set 173017351740 Asn Asp Gy Asn Asp The Ile Leu

Met Set E}L @gtTG u. Gu Aﬁ]n Lys_1745175017551760 Val Ser G n Val Lys
Ile Arg Phié Val "%sf ‘\P{égg & ¥ sIJﬁsbyﬁéﬁ‘;fH? L7 e%P7Y %Tﬂ’éu Al a Asn
Lys Leu Set Phe Asn e Ser Asp Lys n Asp Val Pro 17851790 Val
Ser G u Irre AsherHectlSebt Phre THir 1R ohSehr Ryk GEUrnG arAssm Gy
179518001805 Lea RB& Ay Tyr Asp Lees Ay Leu Val $ex¢ Leu Tyr Asn Qu
Lys Phe 1810 Tyr Ile n vh Phe SIy Met Met Val Set Sly Leu Ile Tyr
Ile Asn %ﬁ‘igfﬁ gsg%rlgﬁ?)]*ﬁgpslggﬁlié{? PO TRy CYPREE LR BfolPFo Val Mh
Mh Leu Ile Thr Sly 18451850185 2Ighe Val Thr Va ély Asp Asp Lys Tyr
Tyr The Asn sk866486& Pro skkerndAsmnCGide A8V 0eu Gy Hsand) Aspoetulle Ay
Au Thr Il e3Pe Asp Asp Lysl3én Tyr Tyr 167318801885 Phe Asn G n Ser
Ay Vval Leu ?’n Thr Gy Val Phe Set Thr Qu Asp' 18901895.1900. dvy
Phe Lys L}tg% TReTTAl %F“PF%EI i Fhir "tedr RSt &'a %&§n1319e61”§3“%ﬂ
1905191018151920 @y G U Ala lie Asp thé thr Ay Lys Led*fle lie Asp
G u Asn kig Th92HL9881985 61y Lys Leu Ile Lys Asp Val Leu Ser Lys Ile

1365 1370 1375

Asp Ile Asn Lys Asn Lys Leu Ile Ile Gly Asn Gln Thr Ile Asp Phe
1380 1385 13980

Ser Gly Asp Ile Asp Asn Lys Asp Arg Tyr Ile Phe Leu Thr Cys Glu
13595 1400 1405

Leu Asp Asp Lys Ile Ser Leu Ile Ile Glu Ile Asn Leu Val Ala Lys
1410 1415 1420

Sexr Tyr Ser Leu Leu Leu Ser Gly Asp Lys Asn Tyr Leu Ile Ser Asn
1425 1430 1435 14440

Leu Ser Asn Thr Ile Glu Lys Ile Asn Thr Leu Gly Leu Asp Ser Lys
1445 1450 1455

Asn Ile Ala Tyr Asn Tyr Thr Asp Glu Ser Asn Asn Lys Tyr Phe Gly
1460 1465 1470

Ala Ile Ser Lys Thr Ser Glm Lys Ser Ile Ile His Tyr Lys Lys Asp
1475 1480 1485

Sexr Lys Asn Ile Leu Glu Phe Tyr Asn Asp Ser Thr Leu Glu Phe Asn
1490 1495 1500

Ser Lys Asp Phe Ile Ala Glu Asp Ile Asn Val Phe Met Lys Asp Asp
1505 ‘ 1510 1515 1520

Ile Asn Thr Ile Thr Gly Lys Tyr Tyr Val Asp Asn Asn Thr Asp Lys
1525 1530 1535

Ser Ile Asp Phe Ser Ile Ser Leu Val Ser Lys Asn Gln Val Lys Val
1540 1545 1550

Asn Gly Leu Tyr Leu Asn Glu Ser Val Tyr Ser Ser Tyr Leu Asp Phe
1555 1560 15865

Val Lys Asn Ser Asp Gly His His Asn Thr Ser Asn Phe Met Asn Leu
1570 1575 1580 :

Phe Leu Asp Asn Ile Ser Phe Trp Lys Leu Phe Gly Phe Glu Asn Ile
1585 1580 15985 1600

Asn Phe Val Ile Asp Lys Tyr Phe Thr Leu Val Gly Lys Thr Asn Leu
1605 161¢C 1615
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Tyr Tyr Phe G u Asp Asn Tyr Axg Ay Ala Val Qu Trp Lys Gu Leu

194019451950 Asp Gy GQu Met H's Tyr Phe Ser Pro Au Thr Gy Lys Al a
Phe Lys 195519601965 Ay Leu Asn Gn lie Ay Asp Asp Lys Tyr Tyr Phe
Mh Set Asp Ay 197019751980 Val Met G n Lys Ay The Val Set lie Asn

Asp Mh L | s r _Phe 1985199019952000 Asp Asp Set Gy Val Mt Lys
val dy Tyf q?’ﬁr\];élﬁlzﬁj SEE Z‘gﬁ F@Syhﬁ?x%g lﬁﬁ%é‘ég(ﬁﬁ'l legg% I%% ™9r Phe Ala
GQu Asn Ay u Mt Gntie Ay Va he Asn 20202 2030 Tin du Asp
Ay Phe lkys clyreilherpAllgs Hihe ddirSseAsseChys Asp Theurld phe203520402045 Asn
Au du dy A& u lie Set Tyits®et Ay lie Leusdasn the Asn
205020552060, Asn Lys lie Tyr. Tyr. Phe Asp Asp Set Phe Thr Al a Val Val
Ay Trp @Q%$ _7“6‘2‘0%/%’28%’0 VE% Vals%l“L%’if & TX&@ZF] Vot B S¥¥r Tyr Phe
Asp G u Asp r Ala 208520978625895 GQu Ala Tyr lie Ay Leu.Ser Leu lie
Asn Asp Gy AchityserTyrr Bae 210Q210623d0 A8 E1ASRoAS Fychie Met G n
Val Ay P& Val Thr |ie #8na Asp Lys 2118381202125 Val Pheedyr Phe Set
Asp Set %% lie lie Qu Set Ay Val G n Asn 213021352140 |ie Asp Asp
Asn Tyr MY AT BIALEE ASH TASHYAd Y £ UAR TP R Teeu§ #5315021552160
Gy Val The Asp Thr éer Asp Ay Tyr LyS Tyr Phe Al a 0 Ala Asn
21652170247 BelhneVadn ASd 288 rndStinl 1@ FTy¥ s6 Vs dluAta Yl p& U Tyr Set
Gy Leu 21802185219® Val Arg Val Gos Qu Asp Val Tyre Tyr The Ay Qu
Thr Tyr Tin lie

Glu Ile Ile Val Leu Asn Pro Asn Thr Phe His Lys Lys Val Asn Ile
1715 1720 1725

Asn Leu Asp Ser Ser Ser Phe Glu Tyr Lys Trp Ser Thr Glu Gly Ser
1730 1735 1740

Asp Phe Ile Leu Val Arg Tyr Leu Glu Glu Ser Asn Lys Lys Ile Leu
1745 175¢ 1755 1760

Gln Lys Ile Arg Ile Lys Gly Ile Leu Ser Asn Thr Gln Ser Phe Asn
1765 1770 1775

Lys Met Ser Ile Asp Phe Lys Asp Ile Lys Lys Leu Ser Leu Gly Tyr
1780 1785 1790

Ile Met Ser Asn Phe Lys Ser Phe Asn Ser Glu Asn Glu Leu Asp Arg
1785 1800 1805

Asp His Leu Gly Phe Lys Ile Ile Asp Asn Lys Thr Tyr Tyr Tyr Asp
1810° 1815 1820

Glu Asp Ser Lys Leu Val Lys Gly Leu Ile Asn Ile Asn Asn Ser Leu
1825 1830 1835 1840

Phe Tyr Phe Asp Pro Ile Glu Fhe Asn Leu Val Thr Gly Trp Gln Thr
1845 1850 1855

Ile Asn Gly Lys Lys Tyr Tyr Phe Asp Ile Asn Thr Gly Ala Ala Leu
1860 1885 1870

Thr Ser Tyr Lys Ile Ile Asn Gly Lys His Phe Tyr Phe Asn Asn Asp
1875 1880 1885

Gly Val Met Gln Leu Gly Val Phe Lys Gly Pro Asp Gly Phe Glu Tyr
1§90 1895 1900

Phe Ala Pro Ala Asn Thr Gln Asn Asn Asn Ile Glu Gly Gln Alz Ile
1805 1910 1915 1920

Val Tyr Gln Ser Lys FPhe Leu Thr Leu Asn Gly Lys Lys Tyr Tyr Phe
1925 1830 1935

Asp Asn Asn Ser Lys Ala Val Thr Gly Trp Arg Ile Ile Asn Asn Glu
1840 1945 1950
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219522002205 Gu Thr Ay Trp lie Tyr Asp Met Au Asn Qu Set Asp Lys
Tyr Tyr 221022152220 The Val Pro Qu Thr Lys Lys Ala Cys Lys. Qy
Ile Asn Lea Ile Asp 22252230:.22352240 Asp Ile Lys Tyr Tyr Phe Asp.
GQu Lys Ay Ile Met Arg Thr Az Lea 22452250!2255: Ile Ser The 'flu

Asn M I o n d,u_lJ.e 6 ) 0 Gn The
ay TyrAlSL Z%mﬂ% gﬂéﬁﬁé?}sﬁqf;‘/{g‘fie? b R “fﬁgfié 82@63%9522802265
Asp Ay Vel Mt Gnlle Ay Val Phe Mh Thr Pro Asp Gy Phe Lys
22902295230 F1FyAspPhet Abm Ly STYE TrrABlre Rhw PreaisAsHhrGile Whe The u Ay
G u Ser 2305781023152320 11¥Rh Tyr Thr 4 yi%FPp Leu Ay Lea Asp G u
Lys Axg reyloh 3p..T, vi..l e Ala Ala Thr Gy
Ser Val Eﬁéﬁ ¥eGle§rpé‘3“§‘51 93%34%5‘3?1%3’2%%‘8{3‘% ﬁ”%@%{f}}e ?ﬁ%ﬁ%p Pro Asp
Thr Ala G n Leu Val Ile Ser G u 235523602365 <210> 43 <211> 129 <212>
PRT <2132spdim Hapiensdl=<£08AsA36UveTyiASps Wbt MetAsyablPies Aia G n Leu
Leu Ay Lea Leu Leu BE% Trp 151015 PR&!Pro Ay Ser A2§i%ys Asp lle
G n Mt 1 er_Pro Ser Ser. 202530 V. er Ala_Ser. Vgl Ay Asp
Arg Val :FE'IF: Tﬁ:g’ hﬁh}équ%%r grs § Ara” e?g?g%fbige Y e he

2020 2025 2030

Ser Asn Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Tyr Asn Asn Asn
2035 2040 2045
Ile Glu Gly Gln Ala Ile Val Tyr Gln Ser Lys Phe Leu Thr Leu Asn
2050 2055 2060

Gly Lys Lys Tyr Tyr Phe Asp Asn Asn Ser Lys Ala Val Thr Gly Trp
2065 2070 2075 2080

Gln Thr Ile Asp Ser Lys Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Glu
2085 2090 2095

Ala Ala Thr Gly Trp Gln Thr Ile Asp Gly Lys Lys Tyr Tyr Phe Asn
2100 2105 2110

Thr Asn Thr Ala Glu Ala Ala Thr Gly Trp Gln Thr Ile Asp Gly Lys
2115 2120 2125

Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Ile Ala Ser Thr Gly Tyr Thr
2130 2135 2140

Ile Ile Asn Gly lys His Phe Tyr Phe Asn Thr Asp Gly Ile Met Gln
2145 2150 2155 2160

Ile Gly val Phe Lys Gly Pro Asn Gly Phe Glu Tyr Phe Ala Pro Ala
21865 2170 2175

Asn Thr Asp Ala Asn Asn Ile Glu Gly Gln Ala Ile Leu Tyr Gln Asn
2180 2185 2180

Glu Phe Leu Thr Leu Asn Gly Lys Lys Tyr Tyr Fhe Gly Ser Asp Ser
2195 2200 2205

Lys Ala Val Thr Gly Trp Arg Ile Ile Asn Asn Lys Lys Tyr Tyr Phe
2210 2215 2220

Asn Pro Asn Asn Ala Ile Ala Ala Ile His Leu Cys Thr Ile Asn Asn
2225 2230 2235 2240

Asp Lys Tyr Tyr Phe Ser Tyr Asp Gly Ile Leu Gln Asn Gly Tyr Ile
2245 2250 2255

Thr Ile Glu Arg Asn Asn Phe Tyr Phe Asp Ala Asn Asn Glu Ser Lys
2260 2265 2270

Met Val Thr Gly Val Phe Lys Gly Pro Asn Gly Phe Glu Tyr Phe Ala
2273 2280 2285
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Gn Ay Ile Ser Ser Trp Lea Ala Trp Tyr Gn H's Lys Pro Ay Lys
505560 Ala Pro Lys Lea Lea Ile Tyr Ala Ala Ser Set Lea Gn Ser Ay
Val 65707580 Pro Ser Arg ?he Set Sly Ser Ay Ser Gy Thr Asp Phe Thr
Lea Thr 859095 Ile Ser Ser Leu Gn Pro Gu Asp The Ala Thr Tyr Tyr
Cys Gn Gn 100105110 Ala M Ser The Pro Trp Thr The Gly Gn dy Tin

oo Sl Gass bt 1 NEr RessonBET Ars ok a8 S B Lo ary

Leu Leu Leu Leu Cys 1015 Phe Pro Gy AIa Arg Cys Asp lie G n Met Thr
G n Set Pilp Bat LBePh@(2630r leeurSetlAlLas Sgt Wal T\35PK8 AsAgnl i e Ser
Set 50 @&3§>Asp Arg Val P tie Thr Cys &*§ Al a Set 404523tfp Leu Al a

Trp Tyr @sg 5%1: L)!"syﬁl I’Vol qhu éleSTg)SQPn Thxr Ile Asp Gly Lys Lys Tyr

2325 2330 2335

Tyr Phe Asn Leu Asn Thr Ala Glu Ala Ala Thr Gly Trp Gla Thr Ile
2340 2345 2350

Asp Gly Lys Lys Tyr Tyr Phe Asn Leu Asa Thr Alz Glu Ala Ala Thr
2355 2360 2365

Gly Trp Gln Thr Ile Asp Gly Lys Lys Tyr Tyr Phe Asn Thr Asn Thr
2370 2375 2380
Phe Ile Ala Ser Thr Gly Tyr Thr Ser Ile Asn Gly Lys His FPhe Tyr

2385 2390 2395 2400

Phe Asn Thr Asp Gly Ile Met Gln Ile Gly Val Phe Lys Gly Pro Asn
2405 2410 2415

Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Asp Ala Asnh Asn Ile Glu
2420 2425 2430

Gly 6ln Ala Ile Leu Tyr Gln Asn Lys Phe Leu Thr Leu Asn Gly Lys
2435 2440 2445

Lys Tyr Tyr Phe Gly Ser Asp Ser Lys Ala Val Thr Gly Leu Arg Thr
2450 . 2455 2460

Ile Asp Gly Lys Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Val Ala Val
2465 2470 2475 2480

Thr Gly Trp Gln Thr Ile Asn Gly Lys Lys Tyr Tyr Phe Asn Thr Asn
2485 2450 2495

Thr Ser Ile Ala Ser Thr Gly Tyr Thr Ile Ile Ser Gly Lys His Phe
2500 2505 2510

Tyr Phe Asn Thr Asp Gly Ile Met Gln Ile Gly Val Phe Lys Gly Pro
2515 2520 2525

Asp Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Asp Ala Asn Asn Ile
2530 2535 2540

Glu Gly Gln Ala Ile Arg Tyr Gln Asn Arg Phe Leu Tyr Leu His Asp
2545 2550 2555 2560

Asn Ile Tyr Tyr Phe Gly Asn Asn Ser Lys Ala Ala Thr Gly Trp Val
2565 2570 2575

Thr Ile Asp Gly Asn Arg Tyr Tyr Phe Glu Pro Asn Thr Ala Met Gly
2580 2585 2520

Ala Asn Gly Tyr Lys Thr Ile Asp Asn Lys Asn Phe Tyr Phe Arg Asn
2595 2600 2605

Gly Leu Pro Gln Ile Gly Val Phe Lys Gly Ser Asn Gly Phe Glu Tyr
2610 2615 2620
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Ala Pro Lys Set Leu lie Tyr Ala Ala Ser Set Leu A n Set Ay Val
65707580 Pro Set Arg the Set Ay Ser Gy Set Ay Thr Asp Phe Thr Leu

Thr 859095 lie Set Set Leu G n Tyr Asn Set Tyr

Pro 115 Lys <210> 45

<211> 129 <212> PRT <213> Hono sapi ens <400> 45 Met Asp Met Arg Val

15 Leu Pro Ay Ala Arg 20

Trp Thr the Ay Gn Ay Thr

Lys Val Qu

lie 12012mePin: Ab& aGh hshoth:Lgl A Y abflhshetcl@W koY cTfn1043 Cys Val
lie Trp MmesThr A n Ser.:28w0 Set Leu 253fk3s

Set Thr Ay Asp Arg Val Thr lie Set Cys Arg Met
Arg Tyr Gln Asn Arg Phe Leu His Leu Leu Gly Lys Ile Tyr Tyr Phe

lie 50

Leu Set Alazgds G n Ay

2670

2655

Set 4045

Lys

Ala Ala Ala Gly Gly Leu

2685

Gly Val Asp Gly val

Lys

2700

Met

Ala

Asn

Val

2645 2650
Gly Asn Asn Ser Lys Ala Val Thr Gly Trp Gln Thr Ile Asn Gly
2660 2665
Val Tyr Tyr Phe Met Pro Asp Thr Ala Met
2675 2680
Phe Glu Ile Asp Gly Val Ile Tyr Phe Phe
26990 2695
Ala Pro Gly Ile Tyr Gly
2705 2710
<210> 42
<211> 2387
<212> PRT
<213> Clostridium difficile
<400> 42
Met Ser Leu Val Asn Arg Lys Gln Leu Glu
1 5 10

Phe Arg Val Gln Glu Asp Glu Tyr Val Ala
20 25

Glu Tyr His Asn Met Ser Glu Asn Thr Val
35 40

Leu Lys Asp Ile Asn Ser Leu Thr Asp Thr
50 ‘ 55

Lys Ser Gly Arg Asn Lys Ala Leu Lys Lys
&5 T0

Ile Glu Ile Leu Glu Leu Lys Asn Ser Asn
Asn Leu His Phe Ile Trp Ile Gly Gly Gln
100 105

Asn Tyr Ile Asn GIn Trp Lys Asp Val Asn
115 120

Val Phe Tyr Asp Ser Asn ARla Phe Leu Ile
130 135

Ile Ile Glu Ser Ala Ser Asn Asp Thr Leu
145 150

Leu Asn Asp Pro Glu Phe Asn His Thr Ala
165 170

Gln Ile Ile Tyr Asp Lys Gln Gln Asn Phe
180 185

Gln Lys Glu Glu Asn Pro Asp Leu Ile Ile
195 200

Ile

val

Tyr

Phe

75

Leu

Ile

Ser

Asn

Glu

155

Phe

Ile

Asp

-23.

Leu
Glu
Ile

e0
Lys
Thr
Asn
Asp
Thr
140
Ser
Fhe

Asn

Asp

Asp

Lys

45

Asp

Glu

Pro

Asp

Tyr

125

Leu

Phe

Arg

Tyr

Ile
205

Ala

30
Tyr
Thr
Tyr
Val
Thr
110
Asn
Lys
Arg
Lys
Tyr

150

Val

15

Leu

Leu

Tvr

Leu

Glu

85

Ala

Val

Lys

Glu

Arg

175

Lys

Lys

Arg

Glu

Lys

Lys

Val

80

Lys

Ile

Asn

Thr

Asn

160

Met

Ala

Thr



Set Set Tyr Leu Ala Trp. Tyr Gn Gn Lys Pro Gy Lys 5560 Ala Pro Gu
Leu Leu lie Tyr Ala Ala Set Thr Leu Gn Ser Ay Val 65707580 Pro Ser
Arg the Set Ay Set Ay Set Ay Thr Asp Phe Thr Leu Thr 859095 lie
Set Set Leu Gn Pro Gu Asp Phe Ala Thr Tyr Tyr Cys G n Gn 100105110
Tyr Asn Set Tyr Pro Trp Thr Phe Gy G n Ay Tt21r1 LysHOVaI Qulie 400
11512012 \LS, > <2l 129 <212> PRT <213> 'sapl ens < >
46 Met A?B’rkgi?& %QVafggb?%rEfag SnAipeéfié‘ﬁp(gég. eeuuAfrgng; Tleu Trp
151015 Phe Pro Ay Ser Arg Cys Asp Ile Gn Met Thr Gn Ser Pro Ser
Ser 202533=Val Sar S deSerEn\als Gly Tis plArgn iak Jiw aéd esghei Cys Arg
Ala Ser 382045 Gn Gy 11%8%Ser Ser Trp LédSAla Trp Tyr G2A0H s Lys

Pro Ay Ly 5560 apr s l.eu_.le I r Al g a. Ser Set Leu
Gn Ser G ?/ ]%gl l!';_}%5% 75§ E’%re(l-)lyyéex rAf;ig_v E{';slvggrP éi‘F“Se?“ &Gi’ér dy Thr
Asp PM Thr Leu Thr 859095 Ile Ser Ser Leu Gn Pro Gu Asp The Ala Thr

Tyr Tyr Gy8 @nSe@ Ml GU1 @53 10 rTAsm PsnABeGliyla Pyer Asp1Thnehe Ay G n
Ay Thr Lys Val d&fqle 115120125 B85 <210> 47 270

Arg Val Ala Ile Leu Lys Asn Ile Gly Gly Val Tyr Leu Asp Val Asp
275 280 285

Met Leu Pro Gly Ile His Pro Asp Leu Phe Lys Asp Tle Asn Lys Pro
290 295 300

Asp Ser Val Lys Thr Ala Val Asp Trp Glu Glu Met Gln Leu Glu Ala
305 310 315 320

Ile Met Lys His Lys Glu Tyr Ile Prc Glu Tyr Thr Ser Lys His Phe
325 330 335

Asp Thx Leu Asp Glu Glu Val Gln Ser Ser Phe Glu Ser Val Leu Ala
340 345 3590

Ser Lys Ser Asp Lys Ser Glu Ile Phe Leu Pro Leu Gly Asp Ile Glu
355 360 3653

Val Ser Pro Leu Glu Val Lys Ile Ala Phe Ala Lys Gly Ser Ile Ile
370 375 380

Asn Gln Ala Leu Ile Ser Ala Lys Asp Ser Tyr Cys Ser Asp Leu Leu
385 390 395 400

Ile Lys Gln Ile Gln Asn Arg Tyr Lys Ile Leu Asn Asp Thr Leu Gly
405 410 415

Pro Ile Ile Ser Gln Gly Asn Asp Phe Asn Thr Thr Met Asn Asn Phe
420 425 430

Gly Glu Ser Leu Gly Ala Ile Ala Asn Glu Glu Asn Ile Ser Phe Ile
435 440 445

Ala Lys Ile Gly Ser Tyr Leu Arg Val Gly Phe Tyr Pro Glu Ala Asn
450 455 460

Thr Thr Ile Thr Leu Ser Gly Pro Thr Ile Tyr Ala Gly Ala Tyr Lys
485 470 475 480

Asp Leu Leu Thr Phe Lys Glu Met Ser Ile Asp Thr Ser Ile Leu Ser
485 490 495

Ser Glu Leu Arg Asn Phe Glu Phe Pro Lys Val Asn Ile Ser Gln Ala
500 505 510

Thr Glu Gln Glu Lys Asn Ser Leu Trp Gln Phe Asn Glu Glu Arg Ala
515 520 525

Lys Ile Gln Phe Glu Glu Tyr Lys Lys Asn Tyr Phe Glu Gly Ala Leu
530 535 540
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<211> 129 <212> PRT <213> Hono sapi ens <400> 47 Met Asp Met Arg Val
Pro Ala Gn Leu Leu Ay Leu Leu Leu Leu Cys 151015 Phe Pro Ay Al a
Arg Cys Asp Ile Gn Met Thr Gn Ser Pro Ser Ser 202530 Val Ser Ala
Set Val Ay Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 354045 GGB gy
Ile Ser Sewy drpabeusNanTiR AW »fd BeSdin LES ﬁrrOvﬁ %hl—ypé S a
Pro Lys Sets Leu Ile Tyr Ass Ala SerESeranae Gn Ser Ay \kl, 65707580

Pro Ser g Phe Ser Ay Set @y Ser y Thr Asp The Thr Leu Thr
859095 |‘f]g‘ %LWP%%‘;L% §eﬂx3§e§ea£§r I®8s @snSEr eGSRy Phe Al a
Thr Tyr Tyr Cys G n G™N°100105110' Tyr 'Pro Trp Thr Phe’&y Gn Gy

Thr Lys \aly fynvdi @1d Q- 1A% vai230> 148 6T k7 A9r52 322 RRIp,$213> Homp
sapiens Axg Val LémoAla G n Len Less@y Len Len Lepolen /s 51015

Ala Arg %is Asp I|e Gn Met Thr Gn Set Len Sex Ser
a Cys Asn Leu Phe Ala Lys Asn Pro Tyr Asp Ser Ile Leu

595 600 605

Phe Gln Arg Asn Ile Glu Asp Ser Glu Val Ala Tyr Tye Tyr Asn Pro
610 615 620

Thr Asp Ser Glu Ile Gln Glu Ile Asp Lys Tyr Arg Ile Pro Asp Arg
625 630 635 640

Ile Ser Asp Arg Pro Lys Ile Lys Leu Thr Phe Ile Gly His Gly Lys
€45 650 655

Ala Glu Phe Asn Thr Asp Ile Phe Ala Gly Leu Asp Val Asp Ser Leu
6560 665 670

Ser Ser Glu Ile Glu Thr Ala Ile Gly Leu Ala Lys Glu Asp Ile Ser
675 680 685

Pro Lys Ser Ile Glu Ile Asn lLeu Leu Gly Cys Asn Met Phe Ser Tyr
690 695 700

Ser Val Asn Val Glu 6lu Thr Tyr Pro Gly Lys Leu Leu Leu Arg Val
705 710 715 720

Lys Asp Lys Val Ser Glu Leu Met Pro Ser Met Ser Gln Asp Ser Ile
725 730 135

Ile val Ser Ala Asn Gln Tyr Glu Val Arg Ile Asn Ser Glu Gly Arg
-740 745 750

Arg Glu Leu Leu Asp His Ser Gly Glu Trp Ile Asn Lys Glu Glu Ser
755 760 765

Ile Ile Lys Asp Ile Ser Ser Lys Glu Tyr Ile Ser Phe Asn Pro Lys
770 775 780

Glu Asn Lys Ile Ile val Lys Ser Lys Asn Leu Pro Glu Leu Ser Thr
785 790 785 800

Leu Leu Gln Glu Ile Arg Asn Asn Ser Asn Ser Ser Asp Ile Glu Leu
805 810 815

Glu Glu Lys Val Met Leu Ala Glu Cys Glu Ile Asn Val Ile Ser Asn
8§20 825 830

 Ile Glu Thr Gln Val Val Glu Glu Arg Ile Glu Glu Ala Lys Ser Leu
835 840 845

Thr Ser Asp Ser Ile Asn Tyr Ile Lys Asn Glu Phe Lys Leu Ile Glu
850 B55 860

Ser Ile Ser Glu Ala Leu Cys Asp Leu Lys Glan Gln Asn Glu Leu Glu
865 870 875 BBO
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| st

202530 Ser Val @y Asp Arg Val Thr lie Thr Cys Arg Ala Set 4045 Ser
Set Trp Len Ala Trp Tyr Gn Gn Lys Pro G n Lys 5560 Ser Len lie Tyr
Ala Ma Ser Sex Len G n Sex @y Val 707580 The Sex Gy Sex Ay Ser Ay
Thr Asp The Thr Len Thr 859095 I|ie Ser Set Leu Gn Pro Gn Asp Phe
Ala Thr Tysp Syr 5y ene MeGidk OLOS LY AleasAsh el Bhg £5,0: iy p Thr Phe
Ay Gn dy Thr Lys Va$ssGn |ie 115120625 Lys <210> 4%o5211> 141

I <212> PRT_<213> mo sapi ens <400> 49 Met Gn Phe 1 Ay Len Ser Trp

| Val The 5PTéﬁeV§FQ NEELEY HenAvo iy gﬁgvfr@y YaFeGiie Gps Plo Ay Rig
' 35 Set Asn Tyr 50 Gin Val Gn Len™al Gn Sex AyHy dy val _
202530 Setlulem: ALg tkenrhgeirlcOnse Mo Aha 98Ma1d ¥ Phes 49453 Mt Hi's
Trp Val Arg GnéMa Pro Ay Lys920 925

Glu Ile Ser Lys Ile Lys Gly Thr Ile Phe Asp Thr Val Asn Gly Lys
830 935 540

Leu Val Lys Lys Val Asn Leu Asp Thr Thr Hig Glu Vai Asn Thr Leu
945 950 ) 955 960

Asp Ala Ala Phe Phe Ile Gln Ser Leu Ile Glu Tyr Asn Ser Ser Lys
965 970 975

Glu Ser Leu Ser Asn Leu Ser Val Ala Met Lys Val Gln val Tyr Ala
980 945 990

Gln Leu Phe Ser Thr Gly Leu Asn Thr Ile Thr Asp Ala Ala Lys Val
395 1000 1005

Val Glu Leu Val Ser Thr Ala Leu Asp Glu Thr Ile Asp Leu Leu Pro
1010 1015 lozo

Thr Leu Ser Glu Gly Leu Pro Ile Ile Ala Thr Ile Ile Asp Gly Val
1025 1030 1035 1040

Ser Leu Gly Ala Ala Ile Lys Glu Leu Ser Glu Thr Ser Asp Pro Leu
1045 1050 1055

Leu Arg Gln Glu Ile Glu Ala Lys Ile Gly Tle Met Ala Val Asn Leu
1060 1065 1070

Thr Thr Ala Thr Thr Ala Ile Ile Thr Ser Ser Leu Gly Ile Ala Ser
1075 1080 1085

Gly Phe Ser Ile Leu Leu Val Pro Leu Ala Gly Ile Ser Ala Gly Ile
1090 1695 1100

Pro Ser Leu Val Asn Asn Glu Leu Val Leu Arg Asp Lys Ala Thr Lys
1105 111¢ 1115 1120

Val Val Asp Tyr Phe Lys His Val Ser Leu Val Glu Thr Glu Gly Vval
1125 : 1130 1135

Phe Thr Leu Leu Asp Asp Lys Val Met Met Gln Gln Asp Asp Leu Val
1140 1145 1150

Ile Ser Glu.Ile Asp Phe Asn Asn Asn Ser Tle Val Leu Gly Lys Cys
1155 1160 - 1165

Glu Ile Trp Arg Met Glu Gly Gly Ser Gly His Thr val Thr Asp Asp
1170 1175 1180

Ile Asp His Phe Phe Ser Ala Pro Ser Ile Thr Tyr Arg Glu Pro His
1185 1190 1195 1200

Leu Ser Ile Tyr Asp Val Leu Glu Val Gln Lys Glu Glu Len Asp Leu
1205 1210 1215
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5560 Asp Ser Val Lys Gy Arg Pike Thr Ile Ser Axg Asp Mh Set Lys Asn
859095 Thr Len Tyr Leu G n Met Asn Sex Len Arg Ala G U Asp Thr Al a
Val 100105110. Tyr Tyr Cys 115 Asp Ile Trp 130 Ala Arg Trp Ay Mt
Val 120 Ay Gn @y Thr Vval Vval 135 2Arg Gy \F{al Ile AsaOVaI ZgleeﬁS
I 0 <231> 1 < > no s
TELO?)/S Sg%tﬁ/éf%é %%Atg Pro?fA?OL Qr gﬁa %@?\ Pﬁﬁ?ﬁ?‘% ]g;_élhe Peh Len Tip
Len Pro 1015 Asp Thr Thr Gy G n IIe Val Len Thr n Sex Pro Ala Thr

Len Ser G‘r}25?39 'I_l‘gnGBesErp Thr Pro Gly Leu Arg Ser Leu Glu Asn Asp Gly
1240 1245
Thr Lys Leu Leu Asp Arg Ile Arg Asp Asn Tyr Glu Gly Glu Phe Tyr
1250 1255 1260

Trp Arg Tyr Phe Ala Phe Ile Ala Asp Ala Leu Ile Thr Thr Leu Lys
1265 1270 1275 1280

Pro Arg Tyr Glu Asp Thr Asn Ile Arg Ile Asn Leu Asp Ser Asn Thr
1285 1230 1235

Arg Ser Phe Ile Val Pro Ile Ile Thr Thr Glu Tyr Ile Arg Glu Lys
1300 1305 1310

Leu Ser Tyr Ser Phe Tyr Gly Ser Gly Gly Thr Tyr Ala Leu Pro Leu
1315 1320 1325

Ser Gln Tyr Asn Met Gly Ile Asn Ile Glu Leu Ser Glu Ser Asp Val
1330 1335 1340

Trp Ile Ile Asp Val Asp Asn Val Val Arg Asp Val Thr Ile Glu Ser
1345 1350 1355 1360

Asp Lys Ile Lys Lys Gly Asp Leu Ile Glu Gly Ile Leu Ser Thr Leu
1365 1370 1375

Ser Ile Glu Glu Asn Lys Ile Ile Leu Asn Ser His Glu Ile Asn Phe
1380 1385 1390

Ser Gly Glu Val Asn Gly Ser Asn Gly Phe Val Ser Leu Thr Phe Ser
1395 1400 1405

Ile Leu Glu Gly Ile Asn Ala Ile Ile Glu Val Asp Leu Leu Ser Lys
1410 1415 1420

Ser Tyr Lys Leu Leu Ile Ser Gly Glu Leu Lys Ile Leu Met Leu Asn
1425 1430 1435 1440

.Ser Asn His Ile Gln Gln Lys Ile Asp Tyr Ile Gly Phe Asn Ser Glu
1445 1450 1455

Leu Gln Lys Asn Ile Pro Tyr Ser Phe Val Asp Ser Glu Gly Lys Glu
1460 1465 1470

Asn Gly Phe Ile Asn Gly Ser Thr Lys Glu Gly Leu Phe Val Ser Glu
1475 1480 1485

Leu Pro Asp Val Val Leu Ile Ser Lys Val Tyr Met Asp Asp Ser Lys
© 1450 1495 1500

Pro Ser Phe Gly Tyr Tyr Ser Asn Asn Leu Lys Asp Val Lys Val Ile
1505 1510 1515 1520

Thr Lys Asp Asn Val Asn Ile Leu Thr Gly Tyr Tyr Leu Lys Asp Asp
1525 1530 1535

Ile Lys Ile Ser Leu Ser Leu Thr Leu Gln Asp Glu Lys Thr Ile Lys
1540 1545 1550
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Pro Gy Gn Arg Ala Thr Len Ser Cys Arg Ala Ser G n Ser 354045 Set
Sex- Tyr Len Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro 505560 Len
Len Ile Tyr Asp Ala Set Asn My Ala Thr Ay Ile Pro Ala 707580 Arg The
Set Len Sex Gy Ser Ay Ser Gy Thr Asp Phe Thr Len Thr Ile Ser
859095 G nekrenGdr AsprihecdlapVal, Ty saéwama@l@ Sl g, 08T
100105110 . Asn T755 Set G n the Téwo The Ay Pro fdeg Thr 115120 Lys Val
As lle Lyg 125 <210> Si <211> 133 <212> PRT <213> Honp sapi ens <400>
51 Met G nl"?r:ilgI ST by SkX £ pFVahsmpie o1 dpp e 40 BeaSten Len Arg
" 15 1580
Gy 15 Val n Cys Pro Ay Arg 35

Phe Leu Glu Ser Met Asn Ile Lys Ser Ile Phe Val Asn Phe Leu Gln
1585 1530 1595 1800

Ser Asn Ile Lys Phe Ile Leu Asp Ala Asn Phe Ile Ile Ser Gly Thr
1605 1610 1615
Thr Ser Ile Gly GIln Phe Glu Phe Ile Cys Asp Glu Asn Asn Asn Ile

1620 ie25 1630

Gln Pro Tyr Phe Ile Lys Phe Asn Thr Leu Glu Thr Asn Tyr Thr Leu
1635 1640 1645

Tyr Val Gly Asn Arg Gln Asn Met Ile Val Glu Pro Asn Tyr Asp Leu
1650 1655 1660

Asp Asp Ser Gly Asp Ile Ser Ser Thr Val Ile Asn Phe Ser Gln Lys
16865 1670 1675 1680

Tyr Leu Tyr Gly Ile Asp Ser Cys Val Asn Lys Val Val Ile Ser Pro
1685 1680 1695

Asn Ile Tyr Thr Asp Glu Ile Asn Ile Thr Pro Val Tyr Glu Thr Asn
1700 1708 1710

Asn Thr Tyr Pro Glu Val Ile Val Leu Asp Ala Asn Tyr Fle Asn Glu
1715 1720 1725

Lys Ile Asn Val Asn Ile Asn Asp Leu Ser Ile Arg Tyr Val Trp Ser
1730 1735 1740

Asn Asp Gly Asn Asp Phe Ile Leu Met Ser Thr Ser Glu Glu Asn Lys
1745 1750 1755 1760

Val Ser Gln Val Lys Ile Arg Phe Val Asn Val Phe Lys Asp Lys Thr
1765 1770 17175

Leu Ala Asn Lys Leu Ser Phe Asn Phe Ser Asp Lys Gln Asp Val Pro
1780 1785 1790

Val Ser Glu Ile Ile Leu Ser Phe Thr Pro Ser Tyr Tyr Glu Asp Gly
1795 1800 1805

Leu Ile Gly Tyr Asp Leu Gly Leu Val Ser Leu Tyr Asn Glu Lys Phe
1810 18158 1820

Tyr Ile Asn Asn Phe Gly Met Met Val Ser Gly Leu Ile Tyr Ile Asn
1825 1830 1835 1840

Asp Ser Leu Tyr Tyr Phe Lys Pro Pro Val Asn Asn Leu Ile Thr Gly
1845 1850 1855

Phe Val Thr Val Gly Asp Asp Lys Tyr Tyr Phe Asn Pro Ile Asn Gly
1860 1865 1870

Gly Ala Ala Ser Ile Gly Glu Thr Ile Ile Asp Asp Lys Asn Tyr Tyr
1B75 1880 1885
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Gn Mt Gn Len Val Gn Ser Ay Ay Ay Val Val Gn 202530 Sex Len
Arg Len Set Cys G n Ala Ser Ay Phe Set Phe 4045 Asn Set Tyr Gy
Met His Trp Val Arg 5055 GnAaProdyLys Ay Len 60 Qu Trp
Vai Ser Val tie Trp Ala Ser Ay Asn Lys Lye Tyr Tyr lie 6570: 7580 G u
Ser Val AU dy Arg Phe Thr tie Ser Arg Asp Mh Ser Lys Asn 859095 Thr
Leu Tyr Lene Gkn dYRtseASE1S0L1 kel ALIAl & q@sgh%%r@}{% %/1%' %00105110
Tyr Tyr Cys &k@a Arg Ala Mh Bles Asp 115120 abgorhrva er-"Ser 130 Tyr
Trp Gy Gnp dy Thr Leu 125 <210> 52 <211> 129 <212> PRT .<213> Hono
sapi ens <4 Eh%é‘l’ﬁ/e”%yrA%f& Ppe Glyatsn1Bhr bep A GGk rhsheteulelr Gy Leu
Lou Leu LeUu Cys 1015 Phé Pro GlL y Ala AMSCys Asp lie GOkt Thr

G n Ser Pery 8ex abeX1302536he Thr Gly Lys Leu Ile Ile Asp Glu Asn Tle
1925 1930 1935

Tyr Tyr Phe Glu Asp Asn Tyr Arg Gly Ala Val Glu Trp Lys Glu Leu
1940 1945 1950
Asp Gly Glu Met His Tyr Phe Ser Pro Glu Thr Gly Lys Ala Phe Lys
1955 1960 1965

Gly Leu Asn Gln Ile Gly Asp Asp Lys Tyr Tyr Phe Asn Ser Asp Gly
1970 1975 1980

Val Met Gln Lys Gly Phe Val Ser Tle Ash Asp Asn Lys His Tyr Phe
1985 © 1890 1985 2000

Asp Asp Ser Gly val Met Lys Val Gly Tyr Thr Glu Ile Asp Gly Lys
2005 2010 2015

His Phe Tyr Phe Ala Glu Asn Gly Glu Met Gln Ile Gly Val Phe Asn
2020 2025 . 2030

Thr Glu Asp Gly Phe Lys Tyr Phe Ala His His Asn Glu Asp Leu Gly
2035 2040 2045

Asn Glu Glu Gly Glu Glu Ile Ser Tyr Ser Gly Ile L.eu Asn Phe Asn
2050 2055 2060

Asn Lys Ile Tyr Tyr Phe Asp Asp Ser Phe Thr Ala Val Val Gly Trp
2065 2070 2075 2080

Lys Asp Leu Glu Asp Gly Ser Lys Tyr Tyr Fhe Asp Glu Asp Thr Ala
2085 2080 2085

Glu Ala Tyr Ile Gly Leu, Ser Leu Ile Asn Asp Gly Gln Tyr Tyr Phe
2100 2105 2110

Asn Asp Asp Gly Ile Met Gln Val Gly Phe Val Thr Ile Asn Asp Lys
2115 2120 2125

Val Phe Tyr Phe Ser Asp Ser Gly Ile Ile Glu Ser Gly Val Gln Asn
2130 2135 2140

Ile Asp Asp Asn Tyr Phe Tyr Ile Asp Asp Ash Gly Ile val Gln Ile
2145 2150 2155 2160

Gly Val Phe Asp Thr Ser Asp Gly Tyr Lys Tyr Phe Ala Pro Ala Asn
2165 2170 2175

Thr Val Asn Asp Asn Ile Tyr Gly Gln Ala Val Glu Tyr Ser Gly Leu
2180 2185 2190

Val Arg Val Gly Glu Asp Val Tyr Tyr Phe Gly Glu Thr Tyr Thr Ile
2195 2200 2205

Glu Thr Gly Trp Ile Tyr Asp Met Glu Asn Glu Ser Asp Lys Tyr Tyr
2210 2215 2220
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Leu Ser Al 3 a Sex Val Gy Asp Arg Val Thr Lie Thr Cys Arg Al a Sex
54045 An dy lie 50 Ala Pro Lys 65 Ser Ser Trp Leu Ala Trp Tyr
Gn dAn Lys Pro Qu Lys 5560 Ser Leu lie Tyr Ala Ala Sex Ser Lou G n
Ser Ay Val 707580 Pro Ser Arg The Ser Gy Sec Ay Set. Ay Thr Asp
Phe Thr LotreTtnl B5DGOS ThirerySetysSala kou 1gh e:pra 100, Ty thysger Tyr
Pro Val 11%2fys G u Asp PHEBOAl a Thr Tyr Ta35Cys G n -G n 142810 Thr
Phe Ay Gy, 4y il‘hsrTLjysr Val. G u li eLl‘ZO%ZSV <M21_0> 53 <211> 1_35 <212>
PRT <213> Hono sapi ens,,s8008 &% Rkt 4 §.pries 156 §=a 8 Séx Trp Val The
Leu 510 Val Ala Leu Leu Arg Ay 15

Ile Ser Phe Glu Asn Asn Asn Tyr Tyr Phe Asn Glu Asn Gly Glu Ile
2260 2265 2270

Gln Phe Gly Tyr Ile Asn Ile Glu Asp Lys Met Fhe Tyr Phe Gly Glu
2275 2280 2285

Asp Gly Val Met Gln Ile Gly Val Phe Asn Thr Pro Asp Gly Phe Lys
2290 2295 2300

Tyr Phe Ala His Gln Asn Thr Leu Asp Glu Asn Phe Glu Gly Glu Ser

2305 2310 2315 2329
Ile Asn Tyr Thr Gly Trp Leu Gly Leu Asp Glu Lys Arg Tyr Tyr Phe
2325 2330 2335
Thr Asp Glu Tyr Ile Ala Ala Thr Gly Ser val Ile Ile Asp Gly Glu
2340 2345 2350
Glu Tyr Tyr Phe Asp Pro Asp Thr Ala Gln Leu Val Tle Ser Glu
2355 2360 2365

<210> 43

<211> 129

<212> PRT

<213> Homo sapiens

<400> 43

Met Asp Met Met Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Phe Pro Gly Ser Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Gln Gly Ile Ser Ser Trp Leu Ala Trp Tyr Gln His Lys Pro Gly Lys
50 55 60

Ala Pro Lys Leu Leu Xle Tyr Ala Ala Ser Ser Leu Gln Ser Gly Vval
65 70 75 80

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 30 95

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln CGln
100 105 110

Ala Asn Ser Phe Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
115 120 125

Lys
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Val Gn Cys An Val Gn Leu Val Gu Ser Ay Gy Ay Val Val Gn
202530 Pro dy Arg Set Len Arg Len Set Cys Ala. Ala Set Gy Phe Thr
Phe 35.40.45 Mh Lys Tyr Gy Met Hs Tip Vat Arg Gn Ala Pro Gy Lys
Gy Len 505560 Gn Trp Val Ala Val lie Trp Tyr Asp Ay Thr M Lys Tyr
Tyr Al a 65706580 Asp Set Met Lys Ay Arg ?he Thr lie Set Arg Asp M
Set Lys Mi2BS9GZH5 Met Len Tyr Len G n Met WMh Set Len Arg Ala G n Asp
Thr Al a VaPI2pOoBR®5110 Tyr Tyr Cys Ala Arg Asp Pro Pro Thr Ala Asn Tyr
Trp Gy GG PrP18836125 Thr Len Val Thr Val Set Set 130135 <210> 54
<211> 119 <212> PRT <213> Hono sapi ens <400> 54 du Val G n Len Val
G n Set Gyoodl ¢ Au Val Lys Lys Set Ay Gn 151015 Ser. Len Lys lie
Set Cys Lyst Ghy MBetarg yailyeu 3@k .ciRheuTiNu &8 LIy 02030 TR lie Ay
Trp Val Argt Gn Met Prosdy Lys Ay Lemmodu Trp Met 35.4045 Gy lie
Phe Tyr Pro (yGASpA Set Set Thr Arg Tyr Set Pro Set Phe 505560 G n
Ay Gn VAT Thr T¥73et™nfs ASH Ljstl8etetyBI= ¥ SPRIPIAl S1T§¢= 65707580
Len Gn Trp Set Set Leu Lys Ala Set p Thr Ala Mt 3“?yr Tyr Cys
859095 Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

35 40 45
Gln Gly Ile Ser Ser Trp Leu Ala Trp Tyr &ln Gln Lys Pro Glu Lys
50 55 60
Ala Pro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly val
65 70 75 80
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 50 95
Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110
Tyr Asn Ser Tyr Pro Trp Thr Phe Gly Gln.Gly Thr Lys Val Glu Ile
115 120 125
Lys
<210> 45
<211> 129
<212> PERT
<213> Homc sapiens
<400> 45
Me; Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
3 10 15

Leu Pro Gly Ala Arg Cys Val Ile Trp Met Thr Gln Ser Pro Ser Leu
20 25 30

Leu Ser Alg Ser Thr Gly Asp Arg Val Thr Ile Ser Cys Arg Met Ser
3 490 45

Gln Gly Ile Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys
50 55 60

Ala Pro Glu Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val
65 70 75 80

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 50 95

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyx Cys Gln Gln
100 105 110

Tyr Asn Ser Tyr Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile
115 120 125
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Ala Mg Arg Arg Amn Trp Gy M Ala Phe Asp lie Trp Ay Gn Ay
100105110 Thr Met Val Thr Val Set Set 115 <210> 55 <211> 357 <212>
DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(357) -36- <400>
55 gag gtg cag ctg.gtg cag tot gga gca gag gtg aaa aag tee ggg gag 48
GQu: Val Gn Le UVal Gn Set Gy Ala Qu, Val Lys Lys Set Ay QU
1510: 15. tlats ctg aag ate too tgt aag ggt tot gga tac age ttt ace age
tac 96 Sex LeulLys Ile Set Cys Lys Ay Set Ay Tyr Set Phe Thr Sex Tyr
202530 tgg ate ggc tgg gtg ego cag atg cce ggg aag ggc ctg gag tgg
atg 144 Tigi1bleg@y Trp Val Arg Gn Met Pro Ay Lys Gy Leu Gu Tip
Met 354045%2ggg :@be ttc tat cot ggt gac tct agt ace aga tac age cog
tee ttc 19214 ¢rrl e Phe Tyr Pro Ay Asp Set Sex Thr Arg Tyr Set Pro
Set Phe 50§5§0H€ﬁasgghﬂ@ag gtc ace ate tea gee gac sag tee gtc aac
ace gee t éhgsg n dy Gn Val Thr IIe Set Al a Asp Lys Sex Val M
Thr Al a Tyt g sag e C ace gee
atg tat tacitgt f%ggigﬁglgﬁgfhg %ﬁ gétlgau R fﬁ Bog ?gﬁpThr Al a
Met Tyr Tyr Cys 859095 gcg aga cgt cga aac tgg gga aat get ttt gat
ate tgg gdtedaa YygsSSBrdlcys Arsy ey Gl fedThr Tiip GryrAsBeAlsarPhe Asp
lle Trp Ay Gn dy 400105110 aca at@ﬁgtc ace gtc ta30teald57 Thr Met
Val Phi Vi X 6,52 2> PRT <213> Honp

sapi ens <%0§%%6§3%’E§%§a1 é}g }ﬁsﬁ {';Q]] ITlé11 Leu a“ieel*L80° %86 Al a val
Lau G n 151015 val Cys Ala 4 u Val @ n Leu Vél Gn Sex Ay Aa

d u Val Lﬁin E%% @280 Ser Trp Leu Ala Trp Tyr Gln His Lys Pro Gly Lys
: 55 60

Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly val

65 70 75 80

Pro Sex Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

85 90 95
Ile Ser Ser Leu Gln Pro €lu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110
Tyr Asn Ser Tyr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
115 120 125

Lys

<210> 47

<211> 128

<212> PRT

<213> Homo sapiens

<400> 47

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Cys
1 5 10 15

Phe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Gln Gly Ile Ser Ser Trp Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys
50 55 60

Ala Fro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
65 70 75 g0

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 90 a5
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Set Ay GQu Sex Leu Lys Ile Sex Cys Lys Ay Sex @Ay Tyr Sex Phe
354045 Thr Sec Tyr Trp Ile Ay Trp Val Arg Gn Met Pro Ay Lys Gy
Leu 505560 Gu Trp Met Ay Ile Phe Tyr Pro-dy Asp Set Sex Thr Arg
Tyr Sex 65707580 Pro Sex Phe Gn Ay Gn Val Thr Ile Sex Ala Asp Lys
Set Val Asne858098: Tht dAhap-Tyé1d &b Gh8 all PriSety:Se% kel di)SqiAl @ Sex
Asp Thr Ala Met 100108110 Tyr Tyr CgssAla Arg Arg AngoAsn Tip Gy Asn
Ala Phe Asp Ile Tip 115120125 dy Gn Ay Thr Met Val Thr Va

130, 235 <2¥§"B7752145 953411:2211%5%@2&39%% Vah$lgegileSet

<400> 57 atggggtcaa ccgccatcct cgccctcctc ctggct c tccaaggagt
ctgtgccgag.ys0 gtgcagctgg tgcagtctgg agcagaggtg

<210> 48
<211> 12%
<212> PRT
<213> Homo sapiens

<400> 48
Met Asp Met Arg Val Leu Ala Gln Leu Leu Gly Leu Leu Leu Leu Cys
1 5 10 15

Phe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Leu Ser Ser
20 25 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Gln Gly Ile Ser ser Trp Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys
50 55 60

Ala Pro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
&5 70 75 B0

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 90 95

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110

Ala Asn Ser Phe Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
115 120 125

Lys

<210> 48

<211> 141

<212> PRT

<213> Homo sapiens

<400> 49
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 5 10 15

Val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
20 25 30

Pro Gly Ary Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe
35 40 45

Ser Asn Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
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aaaaagt ccg gggagtctct gaagatctcc 120 tgtaagggtt ctggatacag ctttaccagc
tactggatcg gctgggtgcg ccagatgccc 180 gggaagggcc tggagtggat ggggatcttc
tatcctggtg actctagtac cagatacagc 240 ccgtccttcc aaggccaggt caccatctca
- gccgacaagt ccgtcaacac cgcctacctg 300 cagtggagca gcct gaaggc ctcggacacc

gccat gt att Gﬁptl‘gﬁ %Q%aaﬁeglt Egeaa.t’%g' @g%tpggg{gg&akg’ Glu Asp Tyr Thr
65 70 78

80

Asp Ser Val Lys Gly Arg Phe Thr Xle Seér Arg Asp Asn Ser Lys Asr

85 1)) 95
Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
100 105 110
Tyr Tyr Cys Ala Arg Trp Gly Met Val Arg Gly Val Ile Asp Val Phe
115 120 125
Asp Ile Trp Gly Gln Gly Thr Val Val Thr Val Ser Ser
130 135 140
<210> 50
<211> 128
<212> PRT
<213> Homo sapiens
-<400> 50
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Agp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Rla Thr Leu Ser Cys Arg Ala Ser Gln Ser
35 40 45
Val Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
30 55 60
Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala
65 70 75 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 a0 85
Ser Leu Glu Pro Glu Agp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser
1a0 105 110
Asn Trp Ser Gln Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
115 120 125
<210> 51
<211> 133
<212> FRT
<213> Homo sapiens
<400> 51
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 5 10 i5

Val Gln Cys Gln Met Gln Leu Val Glu Ser Gly €ly Gly Val Val Gln
20 25 30

Pro Gly Arg Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Ser Phe
35 40 45

Asn Ser Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
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cttttgatat ct ccaa acaatgg tcaccgtctc ttca 414 <210> 58 <211>
108 <212> PRngg%3> Ho?rggsapi ens <400> 58 Gu lie Val Len Thr G n Set
“Pro Ay Thr Leu Ser Len Set Pro Ay 151015 G n Arg Ala Thr Len Ser

' Cys Arg Ala Set G n Ser Val Ser Set Set 202530 Tyr Leu Ala Trp Tyr
-.Gn Gn Lys Pro dy Gn Ala Pro %g@LenﬁLteus;Mgg% l%ie }Kr gz I5ioeGIy
Set Gy 65eH @rFGviai ARR NP1l Phg. Al 36t asiet, Ards Q@

Pro As% Ar gGEDheIGSet 5560 SetoaG%:/) Thr Asp?Phg %Qr"]r T'%eu y%hry || Set Arg
Len G n 707580 Phe Ala Val Tyr Tyr Cys Gn Gn Tyr Ay Set Set Thr
859095 G y°¥ AerVpl M FiysAxmPheiThr|jle eysABOBIOBsn <RTMbys5&n<211> 324
<212> DNA <213> Honp sapi’ens <220> <2213°CDS <222> (1)..%324)

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val

100 105 110
Tyr Tyr Cys Ala Arg Ala Asn Phe Asp Tyr Trp Gly Gln Gly Thr Leu
115 120 125
Val Thr Val Ser Ser
130
<210> 52
<211> 129
<212> PRT
<213> Homo sapiens
<400> 52
Met Asp Met Arg Val Leu Ala Gln Leu Leu Gly Leu Leu Leu Leu Cys
1 5 16 15
Phe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30
Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45
Gln Gly Ile Ser Ser Trp Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys
50 55 60
Ala Pro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
65 70 75 80
Pro Ser Arg Fhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 20 95
Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110
Tyr Lys Ser Tyr Pro Val Thx Phe Gly Gly Gly Thr Lys Val Glu Ile
115 120 125
Lys
<210> 53
<211> 135
<212> PRT
<€213> Home sapiens
<400> 53
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 5 10 15

Val &ln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val val Gln
20 25 30

-35.



<400> 59 gaa att gtg Gn lie Val 1 ttg acg cag tat Len Thr G n Set
5 <cca ggc acc ctg tct ttg tat Pro Ay Thr Len Set Len Set 10 cca

ggg48 Pro Gy 15 gaa aga gcc ace etc tee tgc agg gee agt cag agt gtt
age age age 96 Qu Arg Ala. Thr. Lau Ser Cys Arg Ala Ser G n Set Val

Set Set Seg 202530 tac tta gcc t tac cag cag aaa cct ggc cag got
cce agg et gmc%% %ﬁgl s‘leflrLell_"e}hrq%F%“ f?g e ST Pﬁr&cﬁﬁf EYs Ppr FPEReG n Al a
Pro Arg Leu Leu 354045 ate tat ggt gca tcc age agQg gcc act ggc att
cca gac aggrtlc agt c192ekletsTysp Gy Ak &1SefaSelo AP A aFe Gy Ile
Pro Asp Arg Ph® Ser 505560. gg¥ agt ggg tot gog aca gac ttc act ctc
acc atc a a gt aqg, 240 Ser Ay Ser Ay Thr Asp Phe Thr Leu
Thr 1le sg‘%},‘ig‘é’ %é%]%a 8’3 5&7@%2.19855’%@?? Jak Garran trydar geg Alat tac tgt
cag cag tat ggt ago tca acg 288 Pro flu Asp Phe Al a Val TerTyr Cys
G n G n Tywspfiar Ser LEetCLTHrg8RR0R: DY sae Pt Ap0sem 6aa 199GhsaCcC aag
gtg gaa atc aaa324 Trp ¥hAr Phe Ay Gn by Thr Lys Val ulle Lys
100105 <210> 60 <211> %&8 <%12> PRT <213> Honp sapi ens <400> 60 Met
Gu Thr Pro Ara G e Lel rfd teultededd=1 8y Ap Thed! Pl 151015
Asp Thr Thr Ay GQu Ile Val Leu Thr n Ser Pro Ay r Leu Ser
202530 LeuySeryrPrye &y Atk hsArgroAbs Thy abehsSety:Ors AP off &19er G n
Set 354045 Val SEYS Ser Set Tyr L&ap Ala Trp Tyr Gas Gn Lys Pro Ay

Gn Ala Thr Leu Val Thr Val Ser Ser

130 135

<210> 54

<211> 119

<212> BRT

<213> Homo sapiens

<400> 54
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Ser Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30

Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Ile Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe
50 55 60

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Val Asn Thr Ala Tyr
65 70 75 80

Leu Gln Trp Ser Sér Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 30 85

Ala Arg Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile Trp Gly Gln Gly
100 105 110

Thr Met Val Thr Val Ser Ser
115

<210> 55

<211> 357

<212> DNA

<213> Homo sapiensg

<220>

<221> DS
<222> {1)..(357)
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505560 Pro Arg Leu Leu Ile Tyr Gy Ala Ser Set Arg Ala Thr Ay Ille

Pro 65707580 Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Tin Leu
- Thr Ile 859095 Set Arg Leu Gu Pro Qu Asp The Ala Va

Gn Gn Tyr

Tyr Tyr
100105110 Gy Ser Set Thr Trp Thr ?he Ay Gn @y Thr

Cys

Val Gu || eqbyss5315120125 <210> 61 <211> 384 <212> DNA <213> Hono

‘sapi ens
.ggct cccaga
ct ccagggga

Lys

<4@0>ytGlcag cty gf GYAARECRACHACHERPES dabt Lyt €64 Goflgggt ags ct

G#‘%d@éc@@g&mﬁ@’a?aﬁéataegt% kigaehc ¥gt Ayk Clyageeacty Gigt et tt gt
' 1o 15

tct ctg aag ate tce tgt aag

Ser Leu Lys Ile Ser
20

tgg atc gge tgg gtg
Trp Ile Gly Trp Val
35

ggg atce ttc tat cet
Gly Ile Phe Tyr Pro
50

caa gge cag gtc acc
Gln Gly Gln Val Thr
65

ctg cag tgg agec age
Leu Gln Trp Ser Ser
85

gcg aga cgt cga aac
Ala Arg Arg Arg Asn
100

aca atg gtec acc gte
Thr Met Val Thr val
115

<210> 56

<211> 138

<212> PRT

<213> Homo sapiens

<4Q0> 56
Met Gly Ser Thr Ala
1 5

Val Cys Ala Glu Val
20

Ser Gly Glu Ser Leu
35

Thr Ser Tyr Trp Ile
50

Glu Trp Met Gly Ile
65

Pro Ser Phe Gln Gly
B5

Thr Ala Tyr Leu Gln
100

Tyr Tyr Cys Ala Arg
115

Cys

cge
Arg

ggt
Gly

ate
Ile
70

cty
Leu

tgg
Trp

tet
Ser

Ile
Gln
Lys
Gly
Phe

10
Gln

Trp

Arg

Lys

cag
Gln

gac
Asp
55

tea

Ser

aag
Lys

gga
Gly

tca
Ser

Len
Leu
Ile
Trp

55
Tyr
Val

Ser

Arg

ggt
Gly

atg
Met
40

tet
Sex

gcc
Ala

gecc
Ala

aat
Asn

Ala
Val
Ser

40
val
Pro
Thr

Ser

Asn
120

tet
Ser
25

ceo

Pro

agt
Ser

gac
Asp

tcg
Ser

gct
Ala
105

Leu

Gln

Cys

Arg

Gly

Ile

Leu

105

Trp

gga
Gly

ggg
Gly

ace
Thr

aag
Lys

gac
Asp
g0

ttt
Phe

Leu
10

Ser

Lys

Gln

Asp

Ser
30

Lys

Gly

tac
Tyr

aag
Lys

aga
Arg

tee
Ser
75

acc

Thr

gat
Asp

Leu

Gly

Gly

Met

Ser

75

Ala

Ala

Asn
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age
Serx

ggec
Gly

tae
Tyxr
60

gte
Val

gec
Ala

atc
Ile

Ala

Ala

Ser

Pro

60

Ser

Asp

Ser

Ala

ttt aec age
Phe Thr Ser

ctg
Leu
45

agc

Ser

aac
Asn

atg
Met

tygg
Trp

Val

Glu

Gly

45

Gly

Thr

Lys

Asp

Phe
125

30

gag
Glu

ceyg
Pro

acc
Thr

tat
Tyr

ggc
Gly
110

Leu
Val

3o
Tyr
Lys
Arg
Ser
Thr

110

Asp

tgg
Trp

tece
Ser

gee
Ala

tac
Tyr
85

caa
Gln

Gln

15
Lys
Ser
Gly
Tyr

Val
85

Ala

Ile

tac
Tyx

atg
Met

tte
Phe

tac
Tyxr
80

tgt
Cys

999
Gly

Gly

Lys

Phe

Leu

Ser

80

Asn

Met

Trp

26

144

192

240

288

336

357



aagagccacc 120 ctctectgca gggccagtca gagtigttago agcagct act

tagcct ggt a ccagdagaaa 180 cctggccagg ctcccaggct cctcatctat ggtgcatcca
gcagggccac tggcatccca 240 gacaggttca gtggcagtgg gtctgggaca gacttcactc
t caccat cag cagactggag 300 cctgaagatt ttgcagtgta ttactgtcag cagtatggta

gct caacgt g H3cakLt £996, 300 Rp9gIaRGa; adgf ggaaat caaa

130 135
<210> 57
<211> 414
<212> DNE
<Z13> Homec sapiens
<400> 57
atggggtcaa ccgeccateet cgccctecte ctggeotgttco tccaaggagt ctgtgecgag 60
gtygcagetgg tgoagtctgyg ageagaggtg aaaaagtceg gggagtetet gaagatetee 120
tgtaagggtt ctggatacag ctttaccage tactggateg getgggtgeg ccagatgece 180
gggaagggec tggagtggat ggggatctte tatectggtg actctagtac cagatacage 240
cegtocttee aaggecaggt caccatctca geocgacaagt ccgtcaacac cgcctacetg 300
cagtggagca gecctgaaggco cteggacace gecatgtatt actgtgegag acgtcgaaac 360
tggggaaatg cttttgatat ctggggecaa gggacaatgy tcaccgtcte ttea 414
<210> 58
<211> 108
<212> PRT
<213> Homo sapiens
<400> 58
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser

50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Thr

85 90 95
Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 1G5

<210> 5%
<211> 324
<212> DNA
<213> Homo sapiens
<220>
<221> CDS
<222> (1) ..(324)
<400> 59
gaa att gtg ttg acg cag tet cca ggc acc ctg tet ttg tet cca gqgg 48

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
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384 <210> 62 <211> 5 <212> PRT <213> Honp sapi ens <400> 62 Set Tyr
Trp lie Ay 15 <210> 63 <211> 15 <212> DNA <213> Hono sapi ens <220>

+ <221> CDS <222> (1)..(15) <400> 63 agetac tgg atc ggcld5 Ser Tyr Trp

+ Tie Ay 15 <210> 64 <211> 17 <212> PRT <213>SH;)m|; sagl ten;h:4%0> 64

. lie Phe Tyg..Pro, Gy AsP.ReL..S8s, Thr gc_l yr Se ro Se

. 151015 @ yglﬁﬁig?%§ el Rr Goldey BRA 213 Thng; ;g‘gfeg*?g 8z209%<221>
CDS <222> (1)..(51) <400> 65 ate t?czsat cot gat gac3 Ct agt’ ace aga
tac ago ¢ %toe ttc caa 48 lie Phe Tyr Pro Ay Asp Set Set Thr Axg

AF0AAY1 529 aaa cckt ggc cag gok cec agg cte cte 144
! Tyr Set Pr a TrprgyrEEln Gln Lys Pro Gly 6ln Ala Pro Arg Leu Leu

40 45

atc tat ggt gca tcec age agg gec act gygc ate cca gac agg ttc agt 152
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

ggc agt ggyg tct ggg aca gac tte act cte ace atc age aga ctg gag 240
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

cct gaa gat ttt gea gtg tat tac tgt cag cag tat ggt age tca acg 288
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Thr

85 50 95
tgg acg ttc gge caa ggg ace aag gtg gaa atec aaa 324
Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 60
<211> 128
<212> PRT
<213> Homo sapiens
<400> 60
Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1 5 10 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
35 40 45

Val Ser Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
50 55 60

Pro Arg Leu Leu Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro
65 70 75 80

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
85 90 a5

Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr
100 105 110

Gly Ser Ser Thr Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
115 120 125

<210> 61

<211> 384

<212> DNA

<213> Heomo sapiens
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ggc Ay 51 <210> 66 <211> 10 <212> PRT <213> Honp sapi ens <400> 66
Arg Arg Asn Trp Gy Asn Ala Phe Asp Ile 1510 <210> 67 <211> 30 .<212>
DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(30) <400> 67' cqgt
cga aac tgg gga eat got ttt gat atc Arg Arg Asn Trp Ay Asn Al a ?he
Asp |l e 510,40s240> 68 <211> 12 <212> PRT <213> Honp sapi ens <400> 68

Al’g Al a SEEtg@aghcgérca\faﬁcé@% t%@étt%gigcg E%é %10 <21'£LaQ:> 6% <211> 36
<212> DNA s:kBixthio Niyas adiceh % ceRR@acs gﬁ & ;@i)aag 499> 69
agg gcc agetctatkoagtyogttasage sagortags: hamgbt At gecAF gg rig&er
Val Sex Se'i‘:tSé‘FcaT retEetrgaFs CES&@C@@@#@WCEIQ.@g@qcﬁ:aibggE’REcéQ1230’
acaggttea gtggcagtgg gtetgggaea gactteacte tcaceateaq cagactggag 300

Hono Saﬁ” € gaagatt ttgcagtgta ttactgtcag cagtatggta gctcaacgty gacgttegge 360
caagggacca aggtggaaat caaa 384

<210> 62

<211> 5

<212> PRT

<213> Homo sapiens

<400> &2
Ser Tyr Trp Ile Gly
1 5

<210> 63

<211> 15

<212> DNA

<213> Homo sapiens

<220>
<221> CDs
<222> (1)..(15)

<400> 63

age tac tgg ate gge 15

Ser Tyr Trp Ile Gly
1 5

<210> 64
<211> 17
<212> PRT
<213> Homo sapiens

<400> 64
Ile Phe Tyxr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe Gln
1 5 10 15

Gly

<210> 65

<211> 51

<212> DNA

<213> Homo sapiens

<220>
<221> €DS
<222> {1}..(51)

<400> 65
atc tte tat cet ggt gac tet agt acce aga tac age ccg tee tte caa 48
Ile Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe Gln

1 S 10 15
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<400> 70 Ay Ala Set Sex Arg Ala Thr 15 <210> 71 <211>, 24 <212>
DNA <213> Honop sapi ens <220> <221> CDS <222> (1)..(21) <400> 71 ggt
Egca too ago agg gcc act Ay Ala Set Ser Arg Ala Thr 15 <210> 72 <211>
9 <212> PRT <213> ‘Honp sapiens <400> 72 Gn Gn Tyr Ay Set Set Thr
‘Trp Thr 15 210> 73 <211> 27 <212> DNA <213> Honp sapi ens <220>,<221>
CDS <222> (&hp..(27) <400> 73 tag tag tat ggt ago tca acg tgg acg G n
.Gn Tyr Ay Set Set Thr Trp Thr 15 <210> 7 <211> 15 <212> PRT <213>
‘Hono sapi ens <400> 74 Ala Phe Asp lie Trp Ay Gn @y Thr Met Val Thr
Val Ser Sex»1$£1@45 <210> 75 <211> 5 <212> PRT <213> Honp sapi ens

<211> 10
<212> PRT
<213> Home sapiens

<400> 66
Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile
1 5 10

<210> 67

<211> 30

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1}..{30}

<400> 67

cgt cga aac tgg gga aat get ttt gat ate 30

Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile
1 5 10

<210> 68

<21i» 12

<212> PRT

<213> Homo sapiens

<400> 68
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
I 5 10

<210> &9

<211> 36

<212> DNA

<213> Homo sapiens

<220>
<221i> CDS
<222> (1)..{396)

<400> 69
agg gcc agt cag agt gtt age age age tac tta gee 36
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10

<210> 70

<211> 7

<212> PRT

<213> Homo sapiens

<400> 70

Gly Ala Ser Ser Arg Ala Thr
1 5
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<400> 75 Set Tyr Trp lie Ay 15 <210> 76 <211> 17 - 42 - <212> PRT
. <213> Hono sapiens <400> 76 Ile Ile Tyr Pro Gy Asp Set Asp Thr Arg
Tyr Set Pro Set Phe G n 151015 Ay <210> 77 <211> 10 <212> PRT <213>

Hono sapi ens <400> 77 Ala Arg Arg Arg Asn Trp Ay Asn Ala The 1510
<210> 78 <211> 11 <212> PRT <213> Hono sapi ens <400> 78 Ala Set G n
Ser Val SeFZS@tTSet Tyr Leu Ala 1510 <210> 79 <211> 12 <212> PRT
<213> Hom) é s <400> 79. Trp Thr The Gy Gn @y Thr Lys Val GQu
Ile Lys 1SL léﬁ g%) %1> 9 <212> PRT <213> Hono sapi ens <400> 80
Gn Gn Tyr Gy Set “Set Pro Trp Thr 15 <210> 81 <211> 98 <212> PRT

<213> Hono<gapi ens <400> 81'
<221> CDS
<222> {1)..(21)

<400> 71
ggt geca tee agec agg gec act 21
Gly Ala Ser Ser Arg Ala Thr

1 5

<210> 72

<211> 9

<212> PRT

<213> Homo sapiens

<400> 72
Gln Gln Tyr Gly Ser Ser Thr Trp Thr
1 5

<210> 73

<211> 27

<212> DNA

<213> Homo =apiens

£220>
<221> CDS
<222> (1}..(27)

<400> 73
cag cag tat ggt age teca acg tgg acg 27
Gln Gln Tyr Gly Ser Sexr Thr Trp Thr

1 5

<210> 74

<211> 15

<212> PRT

<213> Homo sapiens

<400> 74
Al? Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Serxr
5 10 15

<210> 75

<211> 5

<212> PRT

<213> Homo sapiens

<400> 75

Ser Tyr Trp Ile Gly
1 5

<210> 76
<21il> 17
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Gu Val Gn Leu Val Gn Set Ay Ala Gu Val Lys Lys Pro Ay Qu
1151015 Set Leu Lys Ile Set Cys Lys Gy Set Gy Tyr Set Phe Thr Set
‘Tyr 202530 Trp lie @y Trp Val Arg Gn Mt Pro Gy Lys Ay Lc u AU
Trp Met 40.45 Ay lielie Tyr Pro Ay Asp Set Asp ThrArg Tyr Set Pra
:Set The 50556Q.GHp Ay Gn Val Thr lie Set Ala Asp Lys 6570 Set lie
;Ser Thr Al a<?iigs mp80kapkeny G n Trp Ser Ser Leu Lys Ma Ser Asp Thr Al a
Met Tyr Tyr s 859095 Ala Arg <210> 82 <211> 96 <212> PRT <213> Hono
sapi ens <40 f‘%iu lie Val Len Thr A n Ser 15 Au Arg Ala Thr Leu
Ser Cys 2 dVANTECTHE P PG ﬁS@Tﬁré‘ngTrYé TryPrhferdhe SEin Len Set
Pro Gy 1015 Arg Al a Set n Ser Val Set “8er Ser 2530 Ly% Pro Ay Gn
Ala Pro Argeilyeu Leu 4045 |ie Tyr Ay Ala 50 Set Ser Arg Ala Thr Ay
lie Pro Asp Arg Phe Ser

<210> 77

<211> 10

<212> PRT

<213> Homo sapiens

<400> 77
Ala Arg Arg Arg Asn Trp Gly Asn Ala FPhe
1 5 10

<210> 78

<211> 11

<212> PRT

<213> Homo sapiens

<400> 78
Ala Ser Glm Ser Val Ser Ser Ser Tyr Leu Ala
i 5 _ 10

<210> 79

<Zl1> 12

<212> PRT

<213> Homo sapiens

<400> 79 :
Trp Thr Phe Gly GIn Gly Thr Lys Val Glu Ile Lys
1 5 10

<210> 80

<211> 38

<212> PBRT

<213> Homo sapiens

<400> B0
Gln 6ln Tyr Gly Ser Ser Pro Trp Thr
1 )

<210> 81

<211> 98

<212> PRT

<213> Homo sapiens

<400> 81"
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30
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5560 dvy Ser Ay Set Ay Thr Asp The Thr Leu Thr lie Set Arg Leu G n
7580 Pro G n Asp Phe Ala Val Tyr Tyr Cys Gn A n Tyr Gy Ser Ser Pro
859095 -44 - WD 2006/ 121422PCT/ US2005/ 003725 1/35 FIG 1 Amino Acid
Sequences of Monocl onal Anti-Toxin A Antibodies Variable Light Chain
Regi ons andg:.Vafi.ap| 1.0 Regions. C one_chain_  Anr no Acid
Sequence SEQyﬁré%%ff%E%w&%ﬂﬁ Z%hcb)ﬂ Ef}é%%rm%e Fefide f T HEE L I
mdmvpadgl | gEl | wf pgsrcDl QUTQSPSSVSASVGDRVI Tl t |1 t ASOO'SS SEQ | D NO 43
(SEQ | D NO¢4y Igg KAEATAQVBPGG@AH?ELS#A&@SMB@/@SBFSQS@GT BETlid SS

: - €0

Gln Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
&5 70 75 B0

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 ap 85

Ala Arg

<210> 82

<211> %6

<212> PRT

<213> Homo sapiens

<400> 82
Gl; Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Leu Alg Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
3 40 ' 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Ary Phe Ser
50 55 a0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu

65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ber Ser Pro
85 90 85
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L QPEDFATYYCOOANSFEWIFGQGTKVELI C

mdnr vl sql1g111lcfri gar cDI1QMITQSPSSI SASVGDRVI 11 CEASOG SSW. SEQ I D NG 44

AWYQQ ClI TI CAPKSLI YAASSL OSGVPSRFSGSGSGVFI | TI SSLQP

EDFATYYCQQMgr FOQGTKVEI K ( SEQ | D NO. 30)

1E1.

mel ni rvpaci W@QE§/Ri42gar eVl WITQSESLLSASTGERVTI SCI EMOSU  PCT/UIS2005/003725
UWWYQQKPGKAPEL| TYAASTLOSGVPSEFSGSGSGTDERLTI SSLQ

PEDFATYYCOOYNSYPW FGQGTKVEI K SEQ | D NO 45 (SEQ | D NG 31)
nmdnmvpaqllgl10wf pgar cDI Q\/ITQSPSSVSAS\éE@\&TTCP ASOG SS SEQ | D NO 46

WLAWYQHXPHI CAEKLLI YAASSL OSGVPSRFSGS

TLTI SS (SEQ I D NO 32)

LQDEDFATYYCOOYXS ch bequen%e o?ﬁoﬁoclonal Anti-Toxin A Antibodies Variable
ions (L) and Variable Heavy Chain Regions (H)

Light Chain Re

Clone

chain

Amino Acid Sequence

SEQ ID NO:
(SEQ ID NO:
without

|leader

sequence)

3D8

mdmmypagliglitwipgsreDIQMTQSPSSVSAS VGDRY TITCRASOGISS
WLAWYQHKPGKAPKLLIYAASSLOSGVPSRFSGSGSGTDFTLTISS
LOPEDFATYYCQQANSFPWTFGQGTKVEIK

SEQ ID NO:43
(SEQ ID NO:4)

mdrmrvlaqliglilicfpgarcDIQMTQSPSSLSASVGDRV TITCRASQGISSWL
AWYQQKPBKAPKSLWMS_S_LQgGVPSRFSGSGSG'IDFI‘LTISSLQP

EDFATYYCQOYNSYPWTFGQGTKVEIK

SEQ ID NO:44
(SEQ ID NO:30)

mdmrvpaqiiglliiwlpgarcVTWMTQSPSLLSASTGDR VTISCRMSQGISSY.
LAWYQQKPGKAPELLIYAASTLQSGVPSRFSGSGSGTDFILTISSLQ

PEDFATYYCQOYNSYPWTFGQGTKVEIK.

SEQ ID NO:45
(SEQ ID NO:31)

mdmmvpagilgiwipgarcDIQMTQSPSSVSASYGDRVTIIC,
WLAWYQHKPGKAPKLLIYAASSLOSGVPSRFSGSGSGTDFTLTISS
LQPEDFATYYCOOYNSYPWTFGQGTKVEIK

SEQ ID NO:46
(SEQ ID NO:32)

rdmrvpagliglllicfpgarcDIQMTQSPSSVSASVGDRVTITCRASQOGISSW
LAWYQOKPEKAPKSLIYAASST OSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCOOYNSYPWIFGQGTKVEK

SEQ ID NO:47
(SEQ ID NO:33)

mdmrvlagiiglllcfpgarcDIQMTQSLSSLSASVGDRVIITCRASQGISSWL

. | AWYQQKPEKAPKSLIYAASSLOSGVPSRFSGSGSGTDFTLTISSLQP

EDFATYYCQOANSEPWTFGQGTKVEIK

SEQ ID NO:48
(SEQ ID NO:34)

mefglswyllvalirgvacQVQLVESGGGVVQPGRSLRLSCAASGFSFSNYG
MHWVRQAPGKGLEWVALIWYDGSNEDYTDSVKGRETISRDNSKN
TLYLQMNSLRAEDTAVYYCARWGMVRGVIDVEDIWGQGTVVTVS
s

SEQ ID NO:49
(SEQ ID NO:1)

1B11

‘meapaqlifilllwipditgEIVLTQSPATLSLSPGERATLSCRASOSVSSYLA,
WYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLEPE
DFAVYYCQORSNWSQFTFGPGTKVDIK

SEQ ID NO:50
(SEQ ID NO:S)

mefglswvilvallrgvgeQMQLVESGGGVVQPGRSLRLSCEASGFSFNSYG

MHWVRQAPGKGLEWVSYIWASGNKKYYIESVEGRFTISRDNSKNT
LYLQMNSLRABDTAVY YCARANFDYWGQGTLVTVSS

SEQ ID NO:51
(SEQ ID NO:2)

33.3H2

mdmrvlaqilglllefpgarcDIGMTQSPSSLSASVGDRVITTCRASOGISSWIL
AWYQQKPEKAPKELIYAASSLOSGVPSRFSGSGSGTDFTLTISSLQP
EDFATYYCQOYKSYPVIFGGGTKVEIK

SEQ IDNO:52
(SEQ ID NO:6)

mefglswvlvallrgvgeQVQLVESGGGVVQPGRSLRLSCAASGFTFNKY

GMHEWVRQAPGEGLEWVAVIWYDGTNKY Y ADSMKGRFTISRDNS
ENMLYLQMNSLRAEDTAVYYCARDPPTANYWGQGTLVTVSS

SEQ ID NO:53
(SEQ ID NO:3)




nufi nrvpaci nglllicf pgar cDl QM QSPSSVSASVCGDENTI TCVSOGE SSW

NN* YQQKPEKAPKSLI Y. SLOGVPSRFSGSGSA DETLTI SSLQ

PEDFATYYCOGYNSYPW FQQGTI CVEI K SEQ ID NO 47 (SEQ ID NO33) 5
mdnr vl agl I gl || | cf pgar eDl QUTQSI SSI SASVEDRVTI T SEQ I D 110:48 (SEQ I D
NO: 34) AWEoARKARP! CSLI YAASSL OSGVPSRFSGSGSGTDETLTI SBLI0552005/003725
EDFATYYCOOANSFEWIFCQGTKVEI K H 2/35

mer gl swfl val | r gvgc QVQLVESGCEGVVQPGRSLRLSCAASGPSFSNYG

| I ALEWWRQAPOKGLEWVAI D VK RFTI SRDNSI @fESERA 1'D NO 49 (SEQ I D NO: 1)
TLYLQWNSLRAEDTAVYYCARWGWEQVI DVEDXWCQGTWITVS S 1B11 L

meapaql I-f 1111w pdttgEl VLTQSPATLSLSEGERATLSCRASOSVSSYLA,
WYQQRKPGQAL' ELLI YPaG@ PALFSGSGSA DETL7I SSLEPE DFAVYYCI LI TGPGT/ CVDI K

Anti-Toxin A 3D8 VK Sequences
- V-segment : Lie
J-segment : JK1

R D I Q© M T 0 8 P 8 8 Yy 8 A 8 VYV 8 D R
L GAC ATC CAG ATG@ ACC CAGQ TCT CCA TCT TCC GTQ TCT GCA TCT GTA GGA GAC AGA

CDR1
v v T I T ¢ R A 8 @ 66 I 8 8 W L A W X
55 GTC ACC ATC ACT TGT CGE GCG AGT CAG GGT ATT AGC RGEC TGG TTA GCC TGE TAT

CDR2

o B VP b A ek k.

Q H K P @ K A P K L L I ¥ A A '8 8 n
109 CAG CAT AAA CCA GUG AAA GCC CCT RAG CTC CTG ATC TAT GCT GCA TCC AGT TTG

g 8 6 Vv P s R F 8 & 8 @€ 8 6 T D F T
163 ‘CAR AGT GGG GTC CCA TCA AGG TTC AGC GGC AGT GGA TCT GGG ACA GAT TIC ACT

CDR3

L T I 8 8 L @ ® B D F
217 CTC ACC ATC AGC AGC CTG CAG CCT GAA GAT TTT GCA ACT TAC TAT TGT CRA QAG

CDR3

uuuuuuuu

A ¥ § F P W T F 6 @ 6 T X ¥V E I K
a7 GCT AAT AGT TTC CCT TGG ACGE TTC GEC CAA GGG ACC AAG GTG GAA ATC AAA

JR1

Amino acid sequence = SEQ ID NO:4
Nucleic acid sequence= SEQ ID NO:35



SEQ I D NO: 50 (SEQ I D NG S) H

mef gl swi | val | r gvgeQVLV/ | SCGGVWQPCGRSLRLSCEASGESENSYO SEQ | D NO 51
(SEQ I D NG 2) MAVI t QAPO CGLEWSE RETLSRDNSI CNT
LYLQWNSLRABDTAVYYCARAM WGQGTLVTVSS 33.3H2 L

mdnar vl agl | wokidsagsaepar eDl QUTQS? SSLSASVODRVTI TCRASOG SeyWs3ta@odsi2s
NO: 52 AWYQQ CPEKAPKSLI YAASSL OSGVPSRESGSGSGTDPTLTI SSLQP
EDFATYYCOOYKSTPVTEGGGTI CVEI K (SEQ | D 110: 6)-

3/35
FIG. 2B

Anti-Toxin A 3D8 VH Sequences

V-segment: VH3-33
D-segment: D3-10
J-segment: JH3b

. 9 vV ¢ L Vv E 8 66 6 6 VvV Vv Q P G R & L
1 CAG GT3 CAG CTG GTG GAG TCT GGG GGA GGC GIG GTC CAG CCT GGC AGS TCC OTG

CDR1L
R b §8 ¢ A A 8 GG F 8 F 8 N Y @6 M H w
55 AGA CTC TCC TGT GCG GCE TCT GEA TTC AGC TTC AGT ARC TAT GGC ATG CAC TE@
CDRZ
¥ R @ A P G K 6 L B W V A 6L I W Y D
103 GTC CGC CAG GCT CCA GGC AAG GGG CTG GAG TEG GTG@ GCA CTT ATA TGE TAT GAT
CDR2

G '8 N B P ¥ T D S8 VvV K @6 R F T I s R
163 GGA AGT AAT GAG GAC TAT ACA GAC TCC GTC AAG GGC CGA TTC ACC ATC TCC AGA

D N &§ K N T L Y B Q M ¥ 58 L R A E D

217 GAC ART TCC ARG AAC ACG CTE TAT CTG CAR AT3 AAC ASC CTC AGA GCC GAG GAC
CDR3
T A v Y Y (4 A R " G M v
271 ACG GCT GTE TAT TAC TET GCG AGA TGG GGG TGG’I'I‘CGGGGAG'ITR P.TG'I‘T
D3-10/DXP’1
coR3 — JH3b

e L]

F D I w 66 Q 6 T VvV-¥ T Vv S8 s
325 TTT GAT ATC TGE GGC CAA GGG ACA GTG GTC ACC GTC TCT TCA

amino acid sequence=SEQ ID NO:1
nucleic acid sequence=SEQ ID NO:38



H nergl svevfl val | r gvgc QVQLVESGGGNPCRSL RLSCAASGFTENKY

g_KI W/ ZQAPG COLEWAVI WDGTNI CYVADSM CGRFTI SRDNS

| OTMLYLQWNSLRAEDTAVYYCARDEPTANYWGEQGTLVTVSS SEQ I D NO: 53 (SEQ I D NO 3)
WO 2006/ 121422PCT/ US2005/ 003725 2/ 35 FIG 2A Anti-Toxin A 3D8 VK
Sequences VWOSMMWEHE2 : .19 J- segnent :010. | QUIQSPSSVEANEZBRNIGAS ATC
CAG ATG ACC CAG TOT CCA TCT TOO GD3 T GOA TOT GTA GGA GAO AGA CDR1
TI TCRASOGE SSW.AWY SSGITC ACC ATC ACT TGI CGG GCG ACT CAG GOT ATT AGC
AGD TOG TTA GCC TGG TAT CDR2 . FIG. 3AIRPGRAPXLLI TAA' SGL 109CAG
CAT AAA CCA GGG AAA GCC OCT AAG CTC CTG ATC TAT GCT GCA TCC ACT TTG
SGVPSRFSGSGSGIDFT 163" CAA MI' GGG GTC CCA WA AGG TTC AGD GGC ACT GGA
TOT GGG ACA CAT TTC ACT s e ATYYM 217CTC ACC
ATC AGC AGC CTG CAG COT E\Dﬁ%&‘r'rﬂ“f’ %&?l&cﬂzﬁ%ﬁg‘%ﬁ‘m CAA CAC CDR3
ANSFPWI" FGQGT WBLKqwehkQCTr,dMI ACT TTC OCT TGGACG TTC GGC CAA GGG ACC
AAG GIG GAAATC AR&ahet: : J X3k3AM no aci d sequence = SEQ I D NO 4 Nucleic
aci d sequence= SEQ I D NO 35 W)2006/121422PCT/ US2005/ 003725 3/35 3 /

35
E I v » T @ s P A T L S L S P 6 =E R

1 GAA ATT GTG TTG ACA CAG TCT CCA GCC ACC CTE TCT TTG TCT CCA GGG GAR AGA

CDR1

A T L 8 ¢cC R A &8 @ 8 VvV 8 8 Y L A W Y
‘55 GCC ACC CTC TCC TGC AGBG GCC AGT CAG AGT GPT AGC AGC TAC TTA GCC TGG TAC

CDR2

‘ € ¢ K P 6 Q A P R L L I ¥ D A 8 N R
105 | CAA CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GAT GCA TCC AAC AGG

o ok o Pt B e

"A T @ I P A R F 8 &6 8 & 85 & ® D F T
163 GCC ACT GGC ATC CCA GCC AGG TTC AGT GGC AGT GGG TOT GGE ACA GAC TTC ACT

. CDR3

L T I 5] s L E P E D F A VvV YT Y ¢ Q ¢
217 CTC ACC ATC AGC AGC CTA GAW CCT GRAA GAT TTT GCA GTT TAT TAC TGT CAG CAG

CDR3

R &8 ¥ w =8 Q P T F. G ® & T K Vv D I K
271 CGT AGC ARC TGG TCT CAA TTC ACT TIC GGC CCT GGG ACC AAR GTG GAT ATC AAA

JK3

Amino acid sequence = SEQ ID NO:5
Nucleic acid sequence= SEQID NO:36



FIG 2B Anti-Toxin A 31)8 VH Sequences V-segnent: 1JH3-33 fl-segnent:
D3-10 LT-segment: JH3b 1 QVQLVESGGGWOPCGRSL CAG G G CAG CTG GIG GAG
TCT GGG GGA GBC 3 G GIC CAG CCT GGC AGO TCC CTG CDR1
RLSCAASG-SFSNYGVRW 55 RCA CTC TCC TGT GCG GCG TOT GGA TTC AGO TTC ACT
AAC TAT GECYI®IGNT4IIOGC CDR2 VRQAPGKGLRW/AL>| WYD 109 PCTESIIGDEAS
GOT CCA GGC AAG GGG CTG GAG TOG GIG G¥& CTT ATA TOG TAT CAT 012

G. SNEDYTDSVI CORFTI SR 163 GGA MI' RAT GAG GAC TAT ACA GAC TCC GIO RAG
GGC CGA TTC ACC ATC TCC AGA DNSKNTLMEOMSLRAED 217 GAO MI TCC ARC
ARC ACG CTO TAT CTG CAA ATG ARC AGC CTG AGA GCC GAG GAG CDR3
TAVYYCARWGWRGVI DV 271

Anti~-Toxin A 1B11 VH Sequences

V-gegment: VH3-33
D-gsegment: unknown
J-segmenkt: JH4b

o M ¢ L Vv E s G & 6 VvV vV Qg P 6 R 8 L
1 CAG ATG CAG CTG GTG GAG TCT GGG GEC GEC GTG GTC CAG CCT GGG AGE TCC CTC

) R L 8 C E A 8 G F 8 F N 8 Y G ¥ H W
55 AGA CTC TCC TGT GARA GCG TCT GGA TTC TCC TTC AAT AGC TAT GGC ATG CAC TGG

CDR2

v R Q@ A P G K G L E W VvV § V¥V I W A s
108 GIC CGC CAG GCT CCA GGC ARG GGG CTG GAG TGE GTG TCA GTC ATA TGE GCC AGT

CDR2
G N XK K ¥ Y =1 E 8 VvV E @ R F T I S R
163 GGA ART ARG AAA TAT TAT ATA GAR TCC GTG GAG GGC CGA TTC ACC.ATC TOC AGA

. D N 8 X ¥ T L ¥ L Q M N 8§ L R & E D
217 GAC AAT TCC ARG AAC ACG CTG TAT CTIG CAA ATG AAC AGC CTG AGA GCC GAG GAC

T A V Y ¥ cC A R A N F D ¥ W G Q G T
271 ACEG GCT GTG TAT TAC TGT GCG AGA GCC AAT TTT GAC TAC TGG GGC CAG GGA ACC

JH4b
L v T Vv 8 s
325 CT@ GTC ACC GTC TCC TCA

Amino acid sequence = SEQ ID NO:2
Nucleic acid sequence= SEQ ID NO:39



ACG GCT GIG TAT TAC TOT GCG AGA TOG GGG FRG CDT COG GGA GIT AT AT OIT
| CDR3 D3-10/DXP' I I aH3b FDI WGQGTWTVSS 325 MI QAT ATC TOG GGC
CAA COG ACA G G GIC ACC GIC TOT TCA J'1 am no acid sequence=SEQ 11)
NO 1 nucleic acid sequence=SEQ ID NO 38 WO
2006/ 121422 P6TR08YIEB/ 003725 4135 FI G 3A Anti-Toxi n APCTHSH0843725
Sequences V-segnent : L6 C-segnent : MEPVZTOSPATLSLSPGER 1GAA ATT GIG
TTG ACA CAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG GV AGA CR].
ATLSCRASGSVSSYLAWY 55GCC ACC CTC TCFIGEAAGG GCC ACT CAG ACT GIT AGC
AGC TAC TTA GCC TGG TAC CDR2 40KPGQAPRLLI YDASNR 109 , CAA CAC
AAA CCT GEC CAG GCT CCC AGG CTC CTC ATC TAT CAT GCA TCC AAC AGG CDRz2
" ATA PARFSGSGSGIDFT 163WAA§_§3% AGG TI C ACT GGC ACT
GGG TCT GGG ACA GAC TTC A . FEREIGER YYCQo 217CTC
ACC ATC AGC AGGng%mgﬁ@ @ed GRA CAT TTT GCA GIT TAM TAC TGI GAG CAC

‘ J-segment: JK4

D I g M T Q 8 P g 5 L 8 A 8 ¥ €6 D R
1 GAC ATC CAG ATG ACC CAG TCT CCA TCC TCA CTG TCT GCA TCT GTA GGA GAC AGA

CDR1
-, v T I T € R A B8 g ¢ I 8 8 W L A W ¥
55 GIC ACC ATC ACT TGT CGG GCG AGT CAG GGT ATT AGC AGC TGG TTA GCC TGE TAT

CDR2
Q Q K P E K A P K 8 L I Y A A 858 8§ 1
108 CAG CAG AAA CCA GAG ARRA GCC CCT AAG TCC CTG@ ATC TAT GCT GCA TCC AGT TTG

--------

QO S ¢ v P 8§ R F S ¢ 8§ @ 8 G T D F T
163  CAA AGT GGG GTC CCA TCA AGG TTC AGC GGC AGT GEA TCT GGG ACA GAT TTC ACT

-y

L T I & & L Q P E D F A T Y ¥ C Q0 Q
217 CTC ACC ATC AGC AGC CTG CAG CCT GAA GAT TTT GCA ACT TAT TAC TGC CAA CAG

CDR3

- - ot et e ot Pt Pkt ek

¥y K 8§ ¥ p Vv T F ¢ ¢ ¢ T X Vv E I K
271 TAT AAG AGT TAC CCG G’[C ACT TIC GAEC GGA GGG ACC ARG GTG GAG ATC AAA

JK4¢

Amino acid sequence = SEQ ID NO:6
Nueleic acid sequence= SEQ ID NO:37



CDR3 RSNWSOFTF. GPGT. KVDI K 271CGT ACC AAC TOG TCT CAA TTC ACT
TIC GGC CCT GE O ACC AAA GIG CAT ATC AAA =3 Am no aci d sequence = SEQ
I D NO.5 Nucleic acid sequence= SEQID NO 36 5/35 FIG 3B Anti-Toxin
A 1B11 VIl Sequences V- segnment : VH3 -33 D segnent : unknown O--
segrment :  JWékooshNIIESCCCVWQPGRSL 1CAG ATG GAG CTG GIG(RAG200EHIRSG
GCC GC GIG GIC GAG CCT COG AGG TCC @B&s CDR1

RLSCEASGESENSYGVEW . . 55AGA CTC TCC TOT GAA GCG TCT GGA TTC TCC TTC
AAT AGC TAT GGC ATG CAC TOG CDR2 RQAPGKGLEW/SVI WAS 109GTIC CGC GAG
OCT CCA GGC AAG COG CTG GAG TOG GTGFREA4BTC ATA TOG GCC AGT

NKKYYI ESVEGRFTI SR 163GGA AAT AAG AAA TAT TAT ATA GAA TCC GIG GAG G&C
CGA TTC ACC. ATC TCC AGA . DESKNFTLYLOWNSLRAED 217GAC AAT TCC AAG AAC
ACG CTG TAT CTG CAA ATG AAC AGC CTG_AGA GCC GAG GAG CDR3
TAVYYCARANFDYWGQGT 271AcaAuntitlexin A 33.3H2 VilbBegueneesn GCC PAT TTT GAG
TAC TOG GGC GAG GGA ACC J11433 VTVSS 325CTG GIC ACC GIC TCC TCA
Anmino aci d seqWesegmenSEQVHA-R® 2 Nucl ei ¢ aci d sequence SEQ | D NO 39
WO 20061121422PCEEYn2ADb/ 0B3kAdan6135 FI G 4A Anti-Toxin A 33.3112 VK
Sequences | T- s@geeginent 15 dradkegnent : JK4 | QUITOSPSSLSASVAEDR 1GAG ATC
GAG ATG ACC GAG TCT CCA TCC TCA CTG TCT GCA TCT GIA GGA GAG ABA CDR1

Q Vv qQ L v B § 6 &6 66 v v Q B G R 8 L

1 CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC GTRE GTC CAG CCT GGG AGE TCC CTG
CBR 1
R I, 8 C A A 8 G F by F N K Y G M H W
55 AGA CTC TCC 76T GCA GCG TCT GEA TTC ACC TPC RAT ARA TAT GGEC ATG CAC TR
CDR 2
v R o] A P G K ] I B W v A v I W Y D
1ige GTC CGC CAG GCT CCA GGCT AAZ GGG CTG GAG TGE GG GCA GTT ATA TGS TAT GAT
CDR 2
G T N K Y ¥ A D 8 M X [+ R P T I ] R
153 GEA ACT AAT ARA TAC TAT GCA GAC TCC ATG ARG G3C CGA TTC ACC ATC TCC AGA
D N g 4 N " L Y L Q M N 8 I R A B D
217 GAC AAT TCC AAG AAYT ATG CT3E TAT OTQ'CAA ATGC AAC AGC OTA AGA CGCC GAG GAC
. COR 3
T A v Y b 4 Cc A R D P | 24 T A N ¥ W G 0
271 ACG GCT GTG TAT TAC TGT GCG AGA GAT CCC CCC ACT GCT AAC TAC TGG GGC CAG

THeD
G T L v T Vv 8 8§
328 GEGA ACC CT@ GTC ACC GTC TCC TCA

Amino acid sequence = SEQ ID NO:3
Nucleic acid sequence= SEQ ID NO:40



TI TCRASQGE SSWL.AWY 96GTC ACC ATC ACT TOT CGG GCG AGT CAG GOT ANT AGC
ACC TOG TTA GCC TGG TAT CDR2 COXPEKAPKSLI YAASSL 109GAG GAG AAA
CCA GAG AAA GCC CCT AAG TCC CTG ATC TAT GCT GCA TCC ACT TTG CDR2
CSG. VPSEFSGSG. . SGTDFT 163CAA ACT GOB GIC CCA TCA AGO TTC ABC GGC AGT
GGA TCT GCECwARAAET422TC ACT CDR3 Tl SSLQ PEDFATTYCQQ 2 pZ&€TS065ui0a788 C
ABC ACC CTG GAG COT GAA GAT TTT GCA Af3s TAT TAG TGC CAA CAC CDR3
YKSYPVTEGGGTXVEI X 271TAT AAG AGI TAG CCG GC ACT TTC GGC GGA GGG ACC
AAG GTG GAG ATC AAA OX4 Ami no acid sequence = SEQ ID NO 6 Nucl eic
acid sequence = SEQ ID NO 37 WD 2006112142214711US2005/ 003725 7/ 35
FIG 4B Anti-Toxin A 33.3H2 VU Sequences V-segnent: VH3-33 D segnent:
Unknown J-segnent: JH4b VQLVESGGGVWWQPGREL 1CAG OTG CAG CTG GIG GAG
TCT COG GGA GEC GIG GIC CAG COI GGG AGO TCC CTG CDR] .
RLSCAASGFTPNKYGERWSHACA CTC TCC TGTI GCA GCG TOT GGA TTC ACC TTC Mr

RAA TAT GGC ATG CACGTOf CDR 2 ROAPCRGLEWAVI WD 109GTC CGC
CAG GOT CCA GGC MG CTG pRses TECACETAEA P TAT CAT CDR 2
TNKYRADSVKGRPT| SR 1:88GHA A -BNE A T TR T ety TOC A 92 @C
CGATTC ACC .ATC «CA - SRS VLR [ 217 2 AVP: TCC
AAG MI ATG CTG <G AACACP-CTA™

TAVYYCARDPPTANYWED Z7 1AGO
OCT AAC TAC TOG @BQAG L7

¥
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-

sy
T
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C. difficile Toxin A Amino Acid Sequence
(See also GenBank® GI No0:98593, Acc. No:A37052)

MSLISKEELIKLAYSIRPRENEYKTILTNLDEYNKLTTNNNENKYLOLKKLNESIDVEMNKY
KTSSRNRALSNLKKDILXEVILIKNSNTSPVERNLEFVWIGGEVSDIALEYIKQWADINAEY
NIKLWYDSEAFLVNTLKKAIVESSTTEALQLLEEEIQNPQFDNMKFYKKRMEFTI YDRQKRFT
NYYKSQINKPTVPTIDDIIKSHLVSEYNRDETVLESYRTNSLRKINSNHGI DIRANSLFTEQ
ELLNIYSQELLNRGNLAAASDIVRLLALKNFGGVYLDVDMLEGIHSDLFKTISRPSSIGLDR
WEMIKLEATMKYKKYINNYTSENFDKLDQQOLKDNFKLI IESKSEKSEI FSKLENINVSDLEI
KIAFALGSVINQALISKQGSYLTNLVIEQVKNRYQFLNQHLNPAT ESDNNFTDTTKIFHDST
FNSATAENSMFLTKIAPYLQVGFMPEARSTISLSGPGAYASAYYDFINLQENTIEKTLKASD
LIEFKFPENNLSQLTEQEINSLWSFDQASAKYQFEKYVRDYTGGSLSE DNGVDFNKNTATLDK
NYLLNNKIPSNNVEEAGSKNYVHYIIQLOGDDISYEATCNLFSKNPKNSIITQRNMNESAKS
YFLSDDGESILELNKYRIPERLKNKEKVKVTFIGHGKDEFNTSEFARLSVDSLSNEI SSFLD
TIKLDISPKNVEVNLLGCNMFSYDFNVEETYPGKLLLSIMDKITSTLPDVNKNSITIGANQY
EVRINSEGRKELLAHSGKWINKEEAIMSDLSSKEYIFFDSIDNKLKAKSKNIPGLASISEDT
KTLLLDASVSPDTKFILNNLKLNIESSIGDYIYYEKLEPVKNIIHNSIDDLIDEFNLLENVS
DELYELKKLNNLDEKYLISFEDISKNNSTYSVRFINKSNGESVYVETEKEIFSKYSEHITKE
ISTIKNSIITDVNGNLLDNIQLDHTSQVNTLNAAFFIQSLIDYSSNKDVINDLSTSVKVQLY
AQLFSTGLNTIYDSIQLVNLISNAVNDTINVLPTITEGIPIVSTILDGINLGAAIKELLDEH
DPLLKKELEAKVGVLAINMSLSIAATVASIVGIGAEVTIFLLPIAGISAGI PSLYNNELILYE
DRATSVVNYFNHLSESKKYGPLKTEDDKILVPIDDLVISEIDFNNNS IKLGTCNILAMEGGS
GHTVIGNIDHEFFSSPSISSHIPSLSIYSAIGIETENLDFSKKIMMEL PNAPSRVFWWETGAVE
GLRSLENDGTRLLDSIRDLYPGKFYWRFYAFFDYAITTLKPVYEDTNIKIKLDKDTRNFIMP
TITTNEIRNKLSYSFDGAGGTYSLLLSSYPISTNINLSKDDLWIFNIDNEVREISIENGTIK
KGKLIKDVLSKIDINKNKLIIGNQTIDFSGDIDNKDRYIFLTCELDDKISLIIEINLVAKSY
SLLLSGDKNYLISNLSNTIEKINTLGLDSKNIAYNYTDESNNRKYFGAISKTSOKSITHYKKD
SKNILEFYNDSTLEFNSKDFIAEDINVFMKDDINTITGKYYVDNNTDKSIDFSISLVSKNQV
KVNGLYLNESVYSSYLDFVENSDGHHNT SNFMNLFLDNI SFWKLFGFENINFVIDKYFTLVG
KTNLGYVEFICDNNKNIDIYFGEWKTSSSKSTIFSGNGRNVVVERTYNPDTGEDISTSLDFS
" YEPLYGIDRYINKVLIAPDLYTSLININTNYYSNEYYPEIIVLNPNTFHKXVNINLDSSSFE -

YKWSTEGSDFILVRYLEESNKKI LOKIRIKGILSNTQSFNKMSIDFKDIKKLSLGYIMSNFK
SENSENELDRDHLGFKIIDNKTYYYDEDSKLVKGLININNSLEYFDPIEFNLVTGWQTINGK
KYYFDINTGAALTSYKI INGKHFYFNNDGYMQLGVFKGPDGFEY FAPANTQNNNIEGQAIVY
OSKFLILNGKKYYFDNNSKAVIGWRIINNEKYYFNPNNAIAAVGLOVIDNNKYYFNPDTAT I
SKGWOTVNGSRYYFDTDTAIAFNGYKTIDGKHFYFDSDCVVKIGVESTSNGFEYFAPANTYN
NNIEGQAIVYQSKE@TLNGKKYYFDNNSKAVTGWQTIDSKKYYFNTNTAEAATGWQTIDGKK
YYENTNTAEAATGWQT IDGKKYYFNTNTAIASTGYTI INGKHFYFNTDGIMOIGVFKGPNGF
EYFAPANTDANNIEGQATLYQNEFLTLNGKKY YFGSDSKAVTGHWRIINNKKYYFNPNNATAR
IHLCTINNDKYYFSYDGILONGYITIERNNFYFDANNESKMVTGVEKGPNGFEYFAPANTAN
NNIEGOAIVYQNKFLTLNGKKYYFDNDSKAVTGWOT IDGKKY YFNLNTAEAATGWQTIDGKK
YYFNLNTAEAATGWQT IDGKKYYFNTNTFIASTGYTS INGKHFYFNT DG IMQIGVFKGPNGE
EYFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRT I DGKKYYFNTNTAVAYV
TGWQTINGKKYYFNINTSIASTGYTITISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDAN
NIEGQATRYQNRFLYLHDNIYYFGNNSKAATGHWVTIDGNRYYFEPNTAMGANGYKTI DNKNF
YFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQONRFLHLLGKI YYFGNNSKAVTGH
QT INGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYG (SEQ ID NO:41)
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C. difficile Toxin B Amino Acid Sequence
(See also GenBank® GI No: 7476000, Acc. No: $70172)

MSLVNRKQLEKMANVRFRVQEDEYVAILDALEEYHNMSENTVVEKYLKLKDINSLTDTYIDT
YKKSGRNKALKKFKEYLVIEILELKNSNLTPVEKNLHFIWIGGQINDTAINY INQWKDVNSD
YNVNVFYDSNAFLINTLKKTITIESASNDTLESFRENLNDPEFNHTAFFRKRMQI I YDKQONF
INYYKAQKEENPDLIIDDIVKTYLSNEYSKDIDELNAYIERESLNKVTENS GNDVRNFEEFKT
GEVFNLYEQESVERWNLAGASDILRVAILKNIGGEVYLDVDMLPGIHPDLFKDINKPDSVKTA
VDWEEMQLEAIMKEKEYIPEYTSKHFDTLDEEVQSSFESVIASKSDKSEIFLPLGDIEVSPL
EVRKIAFAKGSI INQATLISAKDSYCSDLLIKQIQNRYKILNDTLGPIISQGNDFNTTMNNFGE
SLGAIANEENISFIAKIGSYLRVGFYPEANTTITLSGPTI YAGAYKDLL TFKEMSIDPSILS
SELRNFEFPKVNISQATEQEKNSLWOFNEERAKIQFEEYKKNYFEGATL.GEDDNLDFSQNTVT
DKEYLLEKISSSTKSSEGGYVHYIVQLQGDKI SYEAACNLFAKNPYDSILFQRNIEDSEVAY
YYNPTDSEIQEIDKYRIPDRISDRPKIKLTFIGHGKAEFNTDIFAGLDVDSLSSEIETAIGT
AKEDISPKSIEINLLGCNMFSYSVNVEETYPGKLLLRVKDKVSELMPSMSQDSIIVSANQYE
VRINSEGRRELLDHSGEWINKEESIIKDISSKEYISFNPKENKI IVKSKNLPELSTLLOEIR
NNSNSSDIELEEKVMLARCE INVISNIETQVVEERIEEAKSLTSDSINYIKNEFKLIESISE
ALCDLKQONELEDSEFISFEDISETDEGFSIRFINKETGESIFVETEKTIFSEYANHITEET
SKIKGTIFDTVNGKLVKKVNLDTTHEVNTLNAAFFIQSLIEYNSSKESLSNLSVAMKVQVYA
QLFSTGLNTITDAARKVVELVSTALDETIDLLPTLSEGLPI IATIIDGVSLGAAIKELSETSD
PLLRQEIEAKIGIMAVNLTTATTAIITSSLGIASGFSILLVPLAGISAGT PSLVNNELVLRD
KATKVVDYFKHVSLVETEGVETLL DDKVMMOQDDLVI SEI DFNNNS I VLGKCEIWRMEGGSG
RIVIDDIDHFFSAPSITYREPHLSIYDVLEVQKEEL DLSKDLMVLPNAPNRVEFAWETGWTEG
LRSLENDGTKLLDRIRDNYEGEFYWRYFAFTADALITTLKPRYEDTNIRINLDSNTRSFIVE
IITTEYIREKLSYSFYGSGGTYALPLSQYNMGINIELSES DVWIIDVDNVVRDVTIESDKIK
KGDLIEGILSTLSIEENKIILNSHEINFSGEVNGSNGFVSLTFSILEGINAIIEVDLLSKSY
KLLISGELKILMLNSNHIQQKIDYIGFNSELQKNIPYSFVDSEGKENGFINGS TKEGLEVSE
LPDVVLISKVYMDDSKPSFGYYSNNLKDVKVI TKDNVNILTGYYLKDDIKISLSLTLODEKT
TKLNSVHLDESGVAE ILKFMNRKGSTNTSDSLMSFLESMNIKS IFVNFLQOSNIKFILDANFT
ISGTTSIGQFEFICDENNNICPYFIKFNTLETNYTLYVGNRONMI VEPNY DL, DDSGDISSTV
INFSQKYLYGIDSCVNKVVISPNIYTDEINITPVYETNNT YPEVIVLDANYINEKINVNIND
LSIRYVWSNDGNDFILMSTSEENKVSQVKIRFVNVFKDKT LANKLSFNFSDKQDVPVSEIIL
SFIPSYYEDGLIGYDLGLVSLYNEKFYINNFGMMVSGLIYINDSLYYFKPPVNNLITGFVTV
GDDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLOTGVFSTEDGFKYFAPANTLDENLEGE
AIDFTGKLIIDENIYYFEDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDDKYYFNSDG
VMOKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFY FAENGEMOT GVFNTE DGFKY FARHNED
LGNEEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDG
QYYFNDDGIMQVGFVTINDKVFYFSDSGIIESGVQNIDDNYFYIDDNGIVQIGVFDTSDGYE -
YFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENES DK Y YFVEETKKA
CKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEIQFGYINIEDKMFYFGEDGVMQT
GVENTPDGFKYFAHQNTLDENFEGES INYTGWLGLDEKRYYFTDEYIAATGSVIIDGEEYYF
DPDTAQLVISE



00 [-- CD kr) LT_tn cl/44 cpd" WD 2006/ 121422PCT/ US2005/ 003725
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Sequence (See al so (JenBank(r) G No: 98593, Acc. No: A37052)

MBLI SKEELI KLRPS YKTI LTNLDEYNKL TTNNNENKYL QL KKL NES| P IP0ap0§/003725
KTSSRNRALSNLKKDI LKEVI LI KNSNTSPVERNLHFYPGGEVSDI ALEYI KQWADI NAEY

NI KLWYDSEAFLVNTLKKAI VESSTTEAL QLLEEEI QNPQFDNVKFYKKRVEFI YDRQKRFI
NYYKSQ NKPTVPTI DDI | KSHLVSEYNRDETVLESYRTNSLRKI NSNHG DI RANSLFTEQ

ELLNI YSQELLNAGNLAAASDI VALLALKNFGGVYL [ Gl HSDLFKTI SRPSSI GLDR

VEM KLEAI MKYKKYI NNYTSENFDKL DQQLKDNFKI | PESKSEKSEI FSKLENI NVSDLEI

KI AFALGSVI NQALI SKQGSYLTNLVI EQVKNRYQFI NQHLNPAI ESDNNFTDTTKI FHDSL
FNSATAENSMFLTKI APYLQVGEMPEARSTI SLSGPGAYASAYYDFI NLQENTI EKTI KASD

LI EFKFPENNL SQL TEQEI NSLWSFDQASAKYQFEKYVRDYTGGSL SEDNGVDFNKNTAL DK

NYLI NNKI PSNNVEEAGSKNYVHY! | QLQGDDI SYEATCNLFSKNPKNSI | | QRNVNESAKS
YELSDDGESI LELNKYRI PERLKNKEKVKVTFI GHGKDEFNTSEFARL SVDSLSNEI SSFLD

TI KLDI SPKNVEVNLLGCNNI FSYDFNVEETYPGKLLLSI MDKI TSTLPDVNKNSI TI GANQY

EVRI NSEGRKEL LAHSGKW NKE PGLASI SEDI

KTLLI JDASVSPDTKFI LNNI KLWW@W%%@%FNU ENVS

DEL YELKKLNNLDEKYLI SFEDI SKNNSTYSVRFI NKSNGESVYVETEKEI FSKYSEHI TKE

| STI KNSI | TDV Q_DHTSQVNTL NAAFFI QSLI DYSSNKDVI NDI STSVKVQLY
AQLFSTGLNTI YD NLI SNAVNDTI NVI RTI TEG FI VSTI LDE NLGAATI RELLDEH
DPLLKKEL EAKVGYLAI NVBLSI AATVAS| VG GAEVTI FLI Pl AG SAGNPSEVNNELI LH
DKATSVVNYENHL VPt'ﬁDt‘Vt‘SEr"BFNNNSPKt-G?G\H- HAVEGGS
GHTVTGNI DHFFSSPSI BSHI PSLSI YSAINS, ETENL DFSKKI MVLPNAPSRVFVWETGAVD

GLRSI ENDGT R L D8{) RPL-YRPGKFYWREYAREBYAL ETLKPVYEDTNL K1 KL DKDT RN T reatment
TI TTNEI RNKL3SYSEDGAGGTYSI LLSSYR SKDDLW FNI DNEVRE! SI|ENCTFR

KGKLI KDVL Sk DI AKNKLI | GNOTI DFSGY B DDKI SLI | El NLy/ARSget 31

SI LLSGDKNYL: SNESNTI EKI NTLG DSK |‘ A RGAI SKTSORST|| HYRRES + Goat 331
SKNI LEFYNDSI LEFNSKDFI AEDI NVFMKRPL NTI T§ RKSI DFS SLV*SRNgF”A“
KVNGL YLNESFYSSHH) DFVKNSDEHHNTSNFEIH BN GRMk=REFEN V- DR F TV S + 124152
KTNLGYVEFI CDNNKNI Pl YFGEWKTSSSKS GNGR EPI YNPDTGEDI $TSEDEY *+1610
YEPLYG DRYI N APDLYTSL LN NTNYXSNEAAPELY, VI NPNTEHKKVNI NUDSSSFE

YKWSTEGSDFI LVRYLEESNKKI LQKI Rl KG L SNTOSFNKMVSI DFKDI KKLSLGY! MSNFK
SENSENEL DRDHLGFKI | DNKTYYYDEDSKLV NI RINSLEYFDPI EENLVTG\QTI NGK
KYYFDI NTGAAL TSYKI TRNGRAF YFUNDGVVRGVRRGPEF e Ar AN ERNNNFEGQAl VY
QSKFLTLNGKKYYFDNNBKAVTGAR! | NNEKY¥FNPNNAI AAVGL QVI ONNKYYFINPDTA |
SKGAQTVNGSRYYFDTDTAI AFNGYKTI DGKHEYFDSDCVVKI GVFSTSNGFEYFAPANTYN
NNI EGQAI VYQSKFL TLNGRKYYFDais in\R e Atio oS RAANEAGAEAAT GWQTI DGKK
YYENTNTAEAATGAQT| DGKKYYFNTNTAI ASTGYTI | NGKHFYFNTDG MQ GVFKGPNGF
EYFAPANTDANNI EGQAI L YQNEFL TLNGKKYYFGSDSKAVTGARI | NNKKYYFNPNNAI AA
| HLCTI NNDKYYFSYDG LONGY!I TI ERNNFYFDANNESI CWTGVFKGPNGFEYFAPANTHN
NNI EGQAI VYQNKFL TLNGKKYYFDNDSKAVTGWITI DGKKYYFNLNTAEAATGAQTI DGKK
YYFNLNTAEAATGAQT| DGKKYYFNTNTFI ASTGYTSI NGKHFYFNTDG MQ GVFKGPNGF
EYFAPANTDANNI EGQAI LYQNKFI TLNGKKYYFGSDSKAVTGLRTI DGKKYYENTNTAVAV
TGAQTI NGKKYYENTNTSI ASTGYTI | SGKHFYFNTDG MQ GVFKGPDGFEYFAPANTDAN

. NI EGQAI RYQNRFLYLHDNI YYFGNNSKAATGAVTI DGNRYYFEPNTAMGANGYKT! DNKNF

. YERNGLPQ GVFKGSNGFEYFAPANTDANNI EGQAI RYQNRELHLLGKI YYFGNNSKAVTGW
QT NGKVYYFMPDTAMAAAGGLFEI DGVI YFFGVDGVKAPG YG (SEQ | D NO 41) WD
© 2006/ 121422PCT/ US2005/ 003725 26/ 35




C. elle Toxin B Amino Acid Sequence (See al so GenBank@ d No:
7476000, Ace. No: 570172)
VBELVNRKQL ERVANVRERVQEDEYVAI L DAL EEYHNVSENTWWEKYLELKDI NSLTDTY! DT
YKKSGRNKALKKEKEYLVI El L ELENSNLTPVEKNLHFI W GGQ NDTAI NYI NQAEDVNSD
YNVNVFYDSNAFIY A 3891432 | | E SASNDTLES FRENL NDPEFNHTAFFRKEGIYS 2008 DIQENF
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EGYYSNNL KBVKV4KE A
| LKFMNRKGSTNT S DSLMBSFLES FVNFLQSNI KEI L DANEI | SGTT S 1
GQFEFI CDENNNI §nPYFIKENTLE RONM_ VE _PNYDL DDSGDI  SSTV
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CKG NL | FOERES RT3 S RN FNERIGERS *E9me182NI EDKVEYFGEDGVVQ

GVFNTPDGFKYFAHQNTL DENFEGES| NYTGW.GLDEKRYYFTDEYI AATGSVI : | DGEEYYF DP
DTAQLVI SE WD 2006/ 121422PCT/ US2005/ 003725 27/ 35 Fi g 24 Hamster
Primary Chall enge Days in Relation to Challenge WO

2006/ 121422PCT/ US2005/ 003725 28/35 ..Fig. 25 02345678910 Days in
Rel ation to Challenge -M- No Treat n’ent e- 3D8- 4- Goat  3313D8 .+ Goat
331 -it- 308 0.56ng 152 -0- 3D8°+ 1.;7ng 152-]-3D8 + 5.0ng 152 WO
2006/ 121422PCT/ t | 82005/ 003725 29/ 35 :Fig. 26 Hanster Primary Chall enge
N=10 is 01234567 Days in Relation to Chall enge



WD 2006/ 121422PCT/ U52005/ 003725 30/ 35 Fig, 27 Neutralization of Toxin
B Cytotoxicity against 1MR-90 Cells Using 2A11, 124-152 or 1GlO
-0-goat 330 --rm 2Al1 1247152 --x-1Gl10 anti body concentration
(nM WD 2006/ 121422PCT/ TJ82005/ 003725 31/ 35 Anti-CDTox 13 124-152
ViiFig. 28 ¥eMM2143251 segnent:7-27 0' segnent: JH3b PCT/US2005/003725
EVQLVQSGAEVKI CSGESL 1 GAG GIG GAG CTG25G GAG TCT GGA GCA GAG GIG AAA
AAG TCC GGG GAG TCT CTG CDR1 SRO I D NO 62 (aa) 63 (at)

| SCKGSGYSFTSYW GG 55 MG ATC TCC TGT M5 GGT TCT GGA TAG AGC TTT ACC
AGC TAG TOG ATC GGC TOG CDR2 RQWGE %EEPNGI FYPG 109 GIG CGC GAG ATG
CCC GGG AAG BCC CTG GAG TGG ATG GGG "TTC TAT CCT GGT CDR2SEP | D
NO 64 WO 65 (at) SSTRYSPSFOGQVTI SA 163 GAG TCT AGT ACC AGA TAG AGC
CCG TCC TTC CAA GGC GAG GIC ACC ATC TCA GCC

| CSONTAYLQASSLEASD 217 GAG AAG TCC GIC AAC ACC GCC TAC CTG GAG TOG
AGC |1 CC CTG MG GCC TCG GAG CDR3 SEQ I D NO. 66 (aa) 67 (at):
TAMVARRRNWGNAFDI 271 ACC GCC ATG TAT TAG TOT GCG AGA COT GSA AAC TOG
GGA AAT CCT TTT OAT ATC GQGTWTVSSspO | D NO 54

Hamster Primary Challenge
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325 TOG GEC CAA GGG ACA ATG GIC ACC GIC TCT TCA SEQ | D NO 55 >CDTox
B, 124-152, VH-NT with | eader snwm 57
ATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGECTGT TCTCCAAGGAGT CTGT GCCGAGGT GCA
GCTGGTGCAGTCJW GAAAAAGT CCEGGGAGT CTCTGAAGATCTCCTGTAAGCGT T
CTGGATACACGCTT CTGGATCGGECTGEGT GAT GCCCGGGAABCHBR2p0A32S
TGGATGGCGATCTTCTATCCTGGT GACT CTAGT ACCAGATACAGCCCGT CCTTCCAAGGCCAGGT

cAc CATCTCAGCCGACAAGT CCGT CAACACCGCCTACCT GCAGT GGAGCAGCCT GAAGGCCTCGG
ACACCGCCATGTATTACT GT GCGAGACGT CGAAACT GGGGAAATGCTTTTGATATCTGGGGCCAA
GGGACAATGGTCACCGTCTCTTCA >CDTox B, 12Fig527 VH AA with |eaderegi ID
i G 56 :

MGSTAI LALLLAVLQGVCABVQLVQSGAEVI CKSCESLKI SCKGSGYSFTSYNI GWRQWPGKGLE
WVGE FYPCGDSSTRYSPSFQGQVTI SADKSVNTAYL QASSLKASDTAMYYCARRRNWGNAFDI WGEQ
GIWTVSS WD 2006/ 121422PCT1US2005/ 003725 32/ 35 Fig..- 29 Anti-CDTox El
124-152 VIC V segnent: A27 J segnent:JK1 SEQ I D NO: 58

El VLTQSPGTLSLSPCGER 1 CAA MI GTG TTG M5 CAC TCT CCA GGEC ACC CTG
TCT TTG TCP CCA COG GAA AGA SEGID NO 59 SHO ID NGO 68 (aa) 69 (nt) A

T: L SCRASQSVSSS NeWaliz66 % %e&z AGC
AGC AGC TAC TTA GCC 10G CDRy A%?
CCTGGCCAGOCTCCCAGOCT AGC ' SEQ I D

NO170 (aa) 71 (nt) R A TG PDRFSGSGSGID F! 163 AGG GCC ACT GGC ATC CCA
- GAC AGD TTC AGT GGC ACT COG TCT COG MA CAC TTC.. ---

- TLTI SRLEPEDFAVYYCQ 217 ACT CTC ACC ATC ACC AGA CTG GAG CCT GAA GAT
TTT GCA GIG TAT The TGI CAG CDR3 NM I D No: 72 (aa) 73 (nt) Q

Yi GSSTWFGQGIKVEI K 271 CAG TAT OCT ACC TCA ACG TOO MG TTC GGC CAA COG

- ACC AAG GIG ATC NVEX >SCDTOX B, 124=152— VK f | eader
"1211": 61 4 .
AT GGAAACCCCAGHG: , , q t 33
TGTGTTGACGRAGHT [T CCA GA CCC'ICTCCT%% 0
: GGGCCAGTCA ' TAGCAGCAGCTACT. Y AGCCT GGTAZCAGCAGAAACCTIGGCEAGGECT
AGGCTCCTCA SGTGCATCCAGCA Cr CAGTGGCAET
GTCTGGGACARA CAGT GTATTACU :
‘ GTCAGCAGTA‘PG(FEA ATCAAA. __2Cilorso
B, 124-152, VK i 0160 - :
METPAQLLELLLGW B TL SCRASQSV5SSYLAW QQ(PGQ%
~ PRLLI YGASSRI Tg RDRF TLTI PEDFAVYYCQQYGSSTWIFGIGTKvEt K310
X . 1
- 10000 100 1 0.01 0.0001

antibody concentration (nM)

[AL-F Y



WO 2006/ 121422PCl 7U52005/ 003725 33/35 Fig. 30 Anti-CDTox 8 124-252
VI1 region DEO /D NO 75 MRL 5-51 gernline

EVOLVOSGAEVI CKPOESLKI SCAGSGYSFTSYW GW 124- 152 VH gEQ | D NO 76 CDR2
5-51 germ'i ne. VROVPOKOLEWVG TYPODSDTRYSPSFOGOVT/ SA 124-152 VH SEQ I D
NO 77 5-51 gef®tPHEHPRS/ STAY L. QNSSLAASDTAMI| CAR J5313 §ET/NEIesMaDAs
124-152 VH- -VN RENNON- - - - 171108430l i ng WBQGTMVI VSS SEQ | D
NO 74 124-152 VH (7H3b) 34/35 Fig. 31 Anti-CEl Xox S 124-152 VX

region SRO | D.NO 7 I 7_germine 124-152 VIC _
El vuww%%‘i%&%d% SSSYLYG. §8R2 A27 gerniine

YQUHPGQAPRI , LI TGASSRATGI PDRRSGSGSGTDF 24-152 VIC

segment: 5
D segment: 7-27
J Segment: JH3b

E ¥V Q@ VvV Q@ 8 €€ A E V¥V K K 8 G E B8 I
1 GAG GTG CAG CTG GTG CAG TCT GGA GCA GAG GTG AAA AAG TCC GGG GAG TCT CTG

CDR1, SEQ ID N0:62 {(aa) 63 (nt)
K I 8 cC K G =] G Y 8 ¥ T 8 ¥ w I G W
55 ARG ATC TCC TGT AAG GGT TCT GGA TAC AGC TTT ACC AGC TAC TGE ATC GGC TGG

P Pt 0 B P B d o ket i P B e

vV R 0 M P 6 K € L B W M &8 I F Y P ¢
105 GTG CGC CAG ATG CCC GGG AAG GGC CTG GAG TGG ATG GGG ATC PTTC TAT CCT GGT

CDR2 SEQ ID R0:64 (aa) 65 (nt)
D s ] T R ¥ =1 P 8 F g ¢ g v 7¢ I 8 A
163 GAC TCT AGT ACC AGA TAC AGC CCG 'TCC TTC CAA GGC CAG GTC ACC ATC TCA GCC

D K 8 vV ¥ T B ¥ L Q W 8 8 L K A 8§ D
217 GAC AAG TCC GTC AAC ACC GCC TAC CTG CAG TEG AGC AGC CTC AAG GCC TCG GAC

CDR3 8EQ ID NO:66 (sa) €7 (mk)-
T A M Y Y C A R R R N W € N a2 F D I
271 ACC GCC ATG TAT TAC TGT GCG AGA CGT CGA AAC TGG GEA AAT GCT TTT GAT ATC

W 6 @ 6 T M VvV T ¥V 8 s SEQ ID NO:54
325 TGG GGC CAA GGG ACA ATG GTC ACC GTC PCT TCA SEQ ID NO:55

>CDToX B, 124-152, VH-NT with leader 9@ ID NO:57 .
ATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCA
GCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGTCCGGGGAGTCTCTGAAGATCTCCTGTAAGGGTT
CTGGATACAGCTTTACCAGCTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAGGGCCTGGAG
TGGATGGGGATCTTCTATCCTGGTGACTCTAGTACCAGATACAGCCCGTCCTTCCAAGGCCAGGT
QAQCATCTCAGCCGACAAGTCCGTCAACACCGCCTACCTGCAGTGGAGCAGCCTGAAGGCCTCGG
ACACCGCCATGTATTACTGTGCGAGACGTCGAAACTGGGGAAATGCTTTTGATATCTGGGGCCAA
GGGACAATGETCACCATCTCTTCA '.

>CDTox B, 124-152, VH-AA with leader 80 Ip no:se

MGSTAILALLLAVLQGVQAEVQLVQSGAEVKKSGESLKISCKGSGYSFTSYWIGWVRQMPGKGLE
WMGIFYPGDSSTRYSPSFQGQVTISADKSVNTAYLQWSSLKASDTAMYYCARRRNWGNAFDIWGQ
GTMVTVSS ' ‘



SEQ /D NO 80 A27 gernmline TL Tl SRLEPEDFAVYYC QYGSSP SEQ to NO 79 JR1

germine 1247152 VIC PTPGQGTI CVE: 1 (oM
WO 2006/121422 PCT/US2005/003725
32/35 ' .
Fig. 29
Anti-CDTox B 124-152 VK
v segmént: . A27
J segment : JK1

8EQ ID §ois3 )
E I' vV - T Q 8 P € T L § L 8§ P G E R
1 GAR ATT GTG TTG ACG CAG TCT CCA GGC ACC CTG TCT TTG TCT CCA GGG GAA AGA
8EQ ID NQ:59 . .

CDR1 &RQ ID NO:68 (aa) 69 (nt)

AT:LSCRASQSVSSSYLAW
58 GCC ACC CTIC TCC TGC AGE GCC AGT CAG AGT GTT AGC AGC AGC TAC TTA GCC TGGE
{ . .

L)

{ CDR2
| »

Y 000 K P G Q A P R L L I Y G & 8 8
109 TAC CAG CAG ARA CCT GGC CAG GCT CCC AGG CTC CIC ATC TAT GGT GUA TCC AGC

CDR2, SEQ ID N0:70 (aa) 71 (nt)
R AT € I P P R F 8 G 8 G S & T D P
163 AGE GCC ACT GGC ATC CCA GAC AGE TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC.

‘CDR3
T L T I 8 R L E P E D F A V Y Y € ¢
217 ACT CIC ACC ATC AGC AGA CTG GAG CCOT GAA GAT TTT GCA GIG TAT TAC TET CAG

CDR3 5EQ ID NO:72 (am} 72 (ut)

v

QYiGSSTWTFGQGTKVEIK
271 CAG TAT GGT AGC TCA ACG TGG ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC ARA

>CDTox B, 124-152, VK-NT with leader S5 ID No:6L .
ATGEARACCCCAGCGCAGCTTCTCTTCCTCCTGCTACTCTGECTCCCAGATACCACCGAAGAAAT
TGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGEEAAAGAGCCACCCTCTCOTGOR
GGGCCAGTCAGAGTETTAGCAGCAGCTACT TAGCCTGGTACCAGCAGAAACCTEGCCAGGOTCRN
AGECTCCTCATCTATGETGCATCCAGCAGGGCCACTGECATCCCAGACAGGTTCAGTAACAGTG
GTCTCGGACAGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGAT TTTGCAGTCTATTACT
GTCAGCAGTATEETAGCTCAACETGRACGTTCGGCCAAGGGACCAAGGTGGAAATCARA

>CDTox B, 124-152, VK-AA with leader S$EQ ID No:60 ,
METPAQLLFLLLLWLPDTTGEIWTQSPGTLSLSPGERATLSCRASQSVSSSYIAWYQQKPGQA
PRLLIYGASSRJ:-\TGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSTWTFGQGTKVEIK
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Anti-CPTox B 124-152 VH region

5-51 garxmiling
124-152 VHE

5=51 germliue
124-152 vH

5-51 germline
JH3b germline
124-152 vH

JH3L germlina
124-152 VHE

33435

Fig. 30

8EQ ID NO:75

COR1
EVOQLVOQSEGAEVKKPGESLKISCKAGE8GEGYSFT Ywiaw

L - T e m e m e m e - em e w

8EQ ID NO:76
: CDR2
VRQMPGKGI:BWMGIIYPGDSDTRYSPSFQGQVTISA
.......... B L 2SS

AFDI

WEQeTMVTVSS DUEQID NO74
______ « - -~ (JH3b)
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Fig. 31

-Anti-CDTox B 124-152 V'.K. ragion

A27 gexmline
124-152 VK

A27 germline
‘124-152 VK

AZ27 gexmline

JE1 germline
124-152 VK
(IK1)

k)

cop1 SEQ ID NO:78
EIVLTQSPGTLSELEPGERATLSCRAS C8Ve8sSsSYLAW

N CDR2
YOOQKPGQAPRLLIYGASSRATGIPDRPFS GS5GSGTDF

e m e iim m w m m = = M o Wom m m m d a = owm m om e - wm e - e o mow

' SEQ ID NO:80 .
TLTISRLEPEDFAVYYCPDOYGSGSPE l SEQ ID NO:79
‘ FGQGTRVEIK
_______________________ Tmmmmm o oo
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