WO 2006/ 121422 PCT/ US2005/ 003725 ANTI BODI ES AGAI NST CLOSTRI DI UMDI FFI Cl LE
TOXI NS AND USES THEREOF 5 Rel ated Informati on The application clains
priority to U S. provisional patent application nunber 60/542, 357 filed on
February 6WORIMMI2I42d U. S. provisional patent appli cat | RFT/PL0372

60/ 613,854, filed on Septenber 28, 2004, the entire contents both of whi ch
are hereby incorporated by reference. 10 The contents of any patents,

pat ent applications, and references cited throughout th| s specification are

her eby i ncor porat ed C | C of the
I nvention Cl ostri dimmm &e bacterium

t hat causes 15 gastrointestinal dw C. dOCI I e i s the nost

common cause of infectious diarrhea in hospital patients, and is one of the
nost common nosocom al infections overall (Kelly et al., New Eng. J. Med.,

330: 257-82,1994) . In fact, disease feddtedinforaeptiofi t h thi s pat hogen may
afflict as many thetd[p B@uﬁhuahﬁslpﬂt&ﬁptdals p@dlstml [#andns apiicatiogdiuniber  t he

d h
457 S LSO ol A T o e 1
anpicill'in, ®06IB854) filed omsmamwaa;zow the extire contents hgthiofi whivhtarehieggbypt

normal intes 2 | | ow col oni zati on of the gut vm'thC difficile
and lead to éﬁébgllgofr%tla&’ﬁfréf J?%%ase (Kelly and, Lanmont, Annu.

49: 375-90, 1998) Thykentens af mmpa@ntsapqtmt@ppl&aa?@egsderefw%qlﬂeg} tlae%aw f our
to nine days thikkfdcifeatibdare hefeby mcbipd ol ity reReicd & thbid entéefiesal SO occur after
di scontinuation of antibiotic therapy. C. docile can produce synptons
ranging frommld to severe diarrhea and colitis, including
pseudonenbranous colitis (PMO), Bacskgmdafdterﬂméntml itis characterized by

abdomi nal pain, WeksEY i Lﬁi@ﬁé‘(cgﬂﬁczﬁ%géf%?ﬁlgﬂdsu%ﬁﬁctéﬁmgﬂmé ygr. nausea).

Rel apsi ng di sease can occ Inu atients treated for a first

epi sode 18f digssizeintestinabdiseasein magp oCr &ifficHe ts the moshcommpndauseof infegtions,
addi tional religgsam ﬁdé@itél)paﬁélﬂs hﬁdfﬁrﬂnc of\thieosRedmmonBskocordial iBfdetids, 1998) .

Gttt il e SeaitRou s o b1 b Abn 505 o ool Talid SBirsiBed, g1
nol ecul ar weivgith th[srmﬂmgmsméjzaﬁhcta@mahﬂ)as ﬂltdeamllmlmlsmabwﬂemapem i cati on
of Rho protei HéUnﬁ&ﬁéthte?@ﬁF@xﬁﬂ%g%l%&r ed @%@sz%' 1‘)89%}1&0# etal,

pol ymeri zati on, fi cat proteins by e toxins
i nact i vaies theaes 336 HY: 1990epol yneri zat | on of actl n filaments and cel

death. Both toxi nsTradt@ehteiifiBdntibibticd &Rh\W &Rp icﬂln@%t@»ﬁhcﬁlﬁﬁ% Iedléshbiins #& | y and
Lanont, Annu.,. Rev

375-
L TN T M TR 3%9&5033? PRI G oot
t he presence difficde tndlesd/to @idifficta dischsoiKdlyand LBnomt, 4400 Rew difeal, 49;376-94, ,

enzyne i mmu NOBHR Y fhe o%ét%&’%llﬁ‘ic@ﬁ%?@é&se typically occurs four to nine days after antibiotic
25 treatment begins, but can also occur after discontinuation of antibiotic therapy. C.
difficile can produce symptoms ranging from mild to severe diarrhea and colitis,
including pseudomembranous colitis (PMC), a severe form of colitis characterized by
abdominal pain, watery diarrhea, and systemic illness (e.g., fever, nausea). Relapsing
disease can occur in up' to 20% of patients treated for a first episode of disease, and those
30 who relapse are at a gréater risk for additional relapses (Kelly and Lamont, Annu. Rev.
Med., 49:375-90, 1998).
C. difficile disease is believed to be caused by the actions of two exotoxins, toxin
A and toxin B, on gut epithelium. Both toxins are high molecular weight proteins (280-
300 kDa) that catalyze covalent modification of Rho proteins, small GTP-binding
35 proteins involved in actin polymerization, in host cells. Modification of Rho proteins by
the toxins inactivates them, leading to depolymerization of actin filaments and cell
death. Both toxins are lethal to mice when injected parenterally (Kelly and Lamont,
Annu. Rev. Med., 49:375-90, 1998).
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can be used to detect toxin activity. To performa cytotoxin assay, stool is
filtered to 5 renove bacteria, and the cytopathic effects of toxins on
cultured cells are determned (Merz et at, J. Cin. Mcrobiol., 32:1142-47,
1994). C. dwoiwe/1t4at nent is conplicated by the fact tHRAT/ES00SH0HRY cs
trigger C. docile associated disease. Nevertheless, antibiotics are the
primary treatnent option at present. Antibiotics least likely to cause C.
doci l e associ ated di sease such as vanconycin and 10 nmetroni dazol e are

frequently used. V&ndiffigjieidisepsesan badiegnasedby pssgysithatdetsetthepreseres oLaAsHERE is a

cause for conggfdiin A o fIxHYBA ktSolainbles, % Cenbpihe iuRahdimelys. @§totdkin Ssdyie only

effective treatnent for  infection wth other mcroorganis . Gerding, Curr.
Top. M crobi 6?“@9%?&)@?‘“2 .niécgl-vgﬁ, ?99@%«31‘111 . ﬁ%?@%&saapﬁ%@&?ﬁgn whi ch
a subjectsis randvertiasteris,eaid tinneytepathigefics ofiodmsangattisdeelisme dgeresnsdabl y
conpete for mﬂ%ﬁ%’%ﬂCg‘i;‘c%ﬁn%f’ﬁ‘g'{"%%q?s‘7%'“ a, are also used. For

exanpl e, treatnen at’i-on_of ~Vvanconycin and Saccharonyces
boul ardii has beenG difdritedtratmnt-iscomnlicased by the faghihet antibjoties tmgm@%g!e 1994,
Erratumin: JAMciaed Aiséased MoverlRdds, anlifiogi s i prithabrestslenebanest prdiait.
protect animals fr .m{et |. chall e g n_infectious nodel s of di sease
(Torres et at ,Aqﬂiiwglﬁ leagt to 8§Fig§3 .’ﬁ%ilé?‘%s??li‘ Sscase FUCkas YAReqmRysH an
pol ycl onab antnidtrodidezolé anecfrdgaartyaeduVimgomycih esststdngersvadving in aherdi sease when
admi ni stered by iniectiqk ' ' 3 . at
67(2):527- 38, %iﬂé’v%"’{”.‘“ %%géaﬁggﬁ’?k%ﬁ@%lﬂ%ﬁ@?%ﬁ t@%’?@%“%ﬁ@y%
1998) . Mir i ne onbristerbysireatmentifordaiesiionuifleotherapicrepsganisar (Geedng Cuar- {ep-C.
?ggi ![ﬁ t oxi ?s A?i@#blb'z‘vfi‘.%r{nﬁlﬂlol.,eZW: ' ésga%adoﬂgﬂgsﬁﬁc ifgpgr?édh@gl,_%ﬂd'hicﬁ a\suibjet is .
rthier et at,.l.nfect. n., : - . er re.sone,
eports t hat  AXHSHER pir BRI Bl It G i pRRE L s kPR e B icheo i
anti bodi as carnhe gatlgenic bactedgard Asowsbd pBer ek Saplesitatra¢nt atith a@oimbination of .
41(3):366-70, . [ ' ' el at ed
W th disease quiREheuf i 080 #%*gf%%@m%@?%‘%ﬁ%g%&#aﬁs@gf%ﬁ Bk M
control | ing i 7&@H4):6913-3,1804 ini A 8’621%%51&3@*994),0\ ELI SA responses had
: essl se\(/ﬁr e di featSQ’a{é;élﬁmgﬁggégx deﬂgr;zgéd%gﬁpgot&étta%ii(x)ﬂla%/frérﬁﬁétﬁal/éh%ﬁné{ﬁl' Pg?g of
evel s (Kyne et at, Lancet, : =93, . e

toxin A and td&feﬁl‘ﬁsmi’%ﬂﬁ§ég§éﬂé2§ éﬁ%lgJ’Q‘?Ctaéﬂmf%é3&g}%é@gdf7’f§§$}' Boxin
anti bodi es i n agddibibrgiolyeioral antibcdiesihaviebeerckhswase protert handters frorsdisdaseawitenmay
depend on the host. - ' anld e 16 4xas been
correlated to sset‘gllseg bg%g%%go}geﬁesﬁ Bgﬁaﬁﬁg&gy?@lh%%eqﬂ%@bﬁ%@-%xi n A
response for pio89:dsink end Valiams; Byfash damymt 66(5):201 8:35, ¢33+ Mwringimonoglendr t s of
that Toxin B Cajoediehtap Secl itk ht biktlo CRACRS R ald bl et o e e
strai ns can ali§8""eéﬁi€‘ i ng%%hi?rr?t ﬁg’r{gfe@rgn’(‘%r@@)zggaée lé%l) EH?IEEEG.WEFS. ,
183(12) : 12660- Gepazf3@iat human Yely2ZIo04 hffiodzs cOXidinids 2040 netitalizmg abtivodiesyawf t he
I nvention 5 Thi s l.¥emRkd | LNsp , 4he,di vely: t
adm nistratio r%vgh Pgncpﬁﬁggféé%sgg%?%g? efél.,g{u%ﬁlgﬁ.%ééﬁoogzlﬁ t%l}ﬁy)h;’abj ect can
protect the suBspoBse F2pimah tosingbbas heen correlated with disease outcome, indicating the

efficacy of humoral responses in controlling infection. Individuals with robust toxin A

ELISA responses had less severe disease compared to individuals with low toxin A

30 antibody levels (Kyne et al., Lancet, 357(9251):189-93, 2001).

The individual role of toxin A and toxin B in disease pathogenesis, and the role
of anti-~toxin antibodies in protection from C. difficile disease are controversial and may
depend on the host. In humans, the anti-toxin A antibody response has been correlated
to disease outcome, suggesting a requirement for anti-toxin A response for protection.

35 This observation is in contrast with reports of disease-causing C. difficile organisms that
express only toxin B, implying that toxin B can contribute to disease in humans. These
toxin A-negative strains can also cause disease in hamsters (Sambol et al., J. Infect. Dis.,
183(12):1760-6, 2001).
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C. difficile-nmediated disease in vivo. Adm nistration of antibodies to one
or both of toxin A and toxin B can prevent primary C difficile-nediated

di sease. H olwoabdsdidy antibodies against C difficile tgxins (ﬁ%@”%e
produced, e.g., Iin mce, such as transgenic 10 m ce expressing

I mmunogl obul i n gene segnents. These anti bodies can neutralize toxin
cytotoxicity in vitro, and neutralize toxin enterotoxicity in vivo.
Ant i bodi es that ‘recognize toxin A and/or toxin B can inhibit and protect
fromdisease in vivo. In one aspect, the invention features isolated hunman
nonocl onal antibodies or 16 antigen binding portions thereof that
specifically bind to an exot oxi N oSutinapi ofithe Inventiork ficile (C. difficile).

In certain enbodi HIBQ.J.J 1] 0Qps thereof
speci fi calrgl y bi ndn?@ﬁ%" %tuﬁnl CI ngﬁg& %ktﬁ‘{]&g&%&/ﬁiﬁq %124?15%8 odi nent s,
the antibody atibadies againsbCrdifficde praxin Ade s seltient e@fprgwefctm S\%baﬁqt {ropi raldpsedi C.

bi ndi ng. por £ ofs g B e B o b B,
In certain enb@&ﬂ"rfg itoxkn%ca&mrp P"e'@"“@r é’%?’zeéﬂ %P‘ﬁgl ﬁt‘ﬁ’(ﬁig‘“ﬂher eof
neg} ralize L oXxantibédiesragairist O, diffietie tuxﬁnsb:amde pydadeds @ggmn&xcbcsunmmwdnsn%améu:el l's,
and/ or inpibit v, odi ment s,
the anti b@dl esmlcgexﬁrt%%:s'b&&n ag‘d‘?‘r&lrg pgloﬁ m{age@r{ﬁéﬁ% F;Ilg\gse &&E&é%se agr nor e of

t he. f ol | owi ng edwdmbasttexinsylotnxicityiie mztia:dmdmeytrelmdom eaterabidedty inmévg- pr ot ect

the nouse agai Agfiboackdiht %écbgﬁlké)taxﬁmn&or tdkin B Cdnl ifhibR MhdiprotecBioR MRdANe 4 hat
woul d be fatal _to; a control nouse not adm nistered the anti body; protect

fromor inhibiY€&. difficile- nediated col itis, antibiotic-associ ated
colitis, or pseudorinrng aspeuis thedhvention febvicgs m’;cﬂated hundy moiidelgnabdngibbdiés eem or

it U N oo BB nRAY B LDk 1k BDACBlonf o Uil T30

nedlated | sease €s or an ons ereo can

speci fical |y béifitcile éCoifficden thopetain @mqumm;s Khe @mhpdias orrpatigerghinding pertions
e.g., an epi t opgrdaPiMEERLIRBRRIAC Afiche tose&ﬁ& (@hint @R oher biTbihBiss, the

enbodl nents, the_antibodi es .or. anti t,i.ons

speci fical |y biRotyoLARIZEH ‘?%f)‘é‘gm"ftﬁpﬁm?ﬁ"@ %@%&@F%\{Wd %@é&?ﬁﬁ e {9%idB ng
domai n of 35 t@ekin B\, Ireother enmbodiemntsy the ahibotkixsror antigen birdingspolficnd tRefddd of

toxin A, gr an t ) 659- 1852, e.g., an epitope
W t hin amﬂ)no a%p%g g?bd @%&g%ﬁ%%d&%ﬁ% or 920-1033 of toxin A In
ot her enbodi ment s, Immrtamembgdlmtsothe antitiodies or itipen hpdingrrortiows thereof e of

specifically bhGgafst ©Rint t 6%hm
2006/ 121422 Pc:g/ 5%005/ oo’ggp"%o@hﬁgm&%%ﬁd AR Acto B ﬁﬁgcgggﬁq/%ﬁ\ﬁ%t

anti bodi es or e[ V¥s t hereof, can specifically bind to an
epitope W thin am nin eglods éﬁbbdﬂﬁﬁtsﬂth&&ﬁlbo&ﬁﬁoﬁﬁ& e Dididig Gortiond thertdPhave

130,350, 300 S0 o001 S o A B )

2200- 2300, 23@@%@38%0@@5@%@8&'@@ BWWIGZ‘@@@ in 70 @motnttiost Iwwuld,bed’ata]any
interval, porti@confbl H&ME%ot RRfiRRTered the antibody; protect from or inhibit C. difficile-
médiated colitis, antibiotic-associated colitis, or psendomembranous colitis (PMC) in a
subject; protect from or inhibit diarrhea ina subJ ect; and/or inhibit relapse of C. difficile-
30 mediated disease. |
l The antlbodles or antlgen binding portions thereof can spec1ﬁca11y bind to an
epltope within the N-terminal half of toxin A, e.g., an epitope between amino acids 1-
12‘5 6 of toxin A. In other embodiments, the antibodies or antigen binding portions
thereof specifically bind to an epitope within the C-terminal receptor binding domain of
35 toxin A, e.g., an epitope between amino acids 1852-2710 of toxin A, or an epitope
between amino acids 659-1852, e.g., an epitope within amino acid residues 900-1852,
900-1200, or 920-1033 of toxin A. In other embodiments, the antibodies or antigen
binding portions thereof specifically bind an epitope within amino acids 1-600, 400-600,
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In certain enbodi nents, the antibodies or antigen binding portions thereof
specifically bind to toxin Awith a Kn of |ess than about 20 x 10"6 M In a

particul ar Wwo 2epadiprent, the antibody, or antigen bi ndlf@r,wh(;syogﬁzg hereof
specifically binds to toxin A wth a Ko of |ess than about 10 x 10

| ess than about 10 x 10.8 M |less than about 10 x 10-9 M or |ess than
about 10 x 10'10 M In other particul ar enbodi nents, the anti body, or

antigen bi ndi s3118%540i (T Roxtih AL Qﬁﬁerp%ﬂﬁﬁlai-hﬁiﬂohhésbtﬂﬁigeﬁ pOrtdnyitefeof Kn of
| ess than about 50

0-10. M | t han bout
15 x 10-10 M nshicaticaliviin W spidpe e 88 e igrefiadd ) %@@t 2@@618 10
M In vari ous3@i-406; 4604500} 5084608, 60080 2700300095100, hHlOl-lg?@ﬂ 120ﬂd|3ﬂ@, 1360+ i ons
sequence i 1 L%, PR s0be Lot B Do, 260 33‘39 15008002186290 & 3 206,
vari abl e heav%ﬂ%@ﬁ%@@@» woagﬁoﬁ&wﬁ@ﬁ@oﬁéaﬁlr@ﬁ fdPXIPH’e on ARy iptsaal Wﬁ@&ced by
cl one 308 (SEQuRNRANE 1 B | | (SEQID 20 NO 2), or 32 (SEQID NO3). In

certain enbodi ments, the antibodie antigen b|n ortions er eof

i ncl ude a vari abl e SeHRE cabediments, ‘EIES’HEF% g“‘ﬁ%gfw g“%“é’ uence at

| east 80%  Biferifidally bid 6 toRiHA WA UK oot lmsltlmmaﬂemmOoalO(tM aln\agrartiviolag | i ght

DNy 9 b taeicid BRSO e %@@%ﬁ% SE ey bfkORAoIR® (S50

erbod nbnt s, AwiteeKolobiiss ba ebash 10 34A bl e fapngbp¥i1s10 ;e haabiut

2t | oast b°t88cy Roxa0 % gowéggﬁ‘éﬂa%“%ggg"mﬁ“‘e“ e e

o Q 9 o

Gt ot o) e o R b e o

var i <(31bl 814 i ght, nga (;{olro 1°1QPE;Q . Xriguaﬁl(d sequencewa}ti | east 80%

85% 90% 950} S% %&W/Q nor e |d§r‘g?x?’§:b§f1% a variable Iight chain am no

aci d sequence of cm@oswhqrw@ommthfzanu@ﬂeS(osgyge@bmd@@om@s therepf ( SEQ

{E NG f6) SLn Hﬁfuﬂ@ﬁ%aﬁiﬁl@ﬂéaﬂ?@h%ng gt 1ﬁ<€1ﬁd1§ &aaﬁu@racﬂ%qmee %tgébgtnmge por Ito Lons
ereo S Wi i

bound by an aﬁ?ﬁ%@s&gg%g&%wr reqrgﬁc,‘;nggto& @ﬁ}?‘%‘f P"’(‘:"g’i"rpet e

for binding t@cldseqmmo%ofnthefanﬂbodmodtmedibydbndBﬂD&CSEQmmé),?ﬁBBI (SEHELID or

3112. -4 (y\o ZW)}WEE(%%%O%N 003725 A vari abl e heavy chain regi on of

the anti odles or portions thereof can include one or nore
conpl ementarity dehleqeﬁalmn@om@ntm@e esphmuganblrdmglmatmnsmof 85% 90%

95% or 99% QLlUAPLSatishi il %halﬁ ink AR aAild RPN qINRE HOBskt ByvsCl one 5

3D8 (SEQ I D 1175 I'D NOs: 13-15)
(al sg Shova%/%’egsf % 5%4% Agnere F‘%"QH? %Vﬂlaggé}gg‘ﬁ RO Y odi es or
anti gen bi ndi agd mqubm@nﬁﬂdmﬂb@dyprﬁ@&ed by tlone3D8 SEQ IDNCGe4 GO 1t(BBQ 1Br e at

| east 802/ 8514b %@JP %@E@fq%y or nore identical to a CDR of a variable

| i ght chaln regl | body produced by cl one
In certain embodiments, the antibodies or antigen binding portions thereof each

include both a variable heavy chain region including an amino acid sequence at least
80%, 85%, 90%, 95%, 98%, 99%, or more identical to a variable heavy chain region
amino acid sequence of the antibody produced by clone 3D8 (SEQ ID NO:1), 1B11

30 (SEQ ID NO:2), or 3H2 (SEQ ID NO:3), and a variabie light chain region including an
amino acid sequence at least 80%, 85%, 90%, 95%, 98%, 99%, or more identical to a
variable light chain amino acid sequence of clone 3D8 (SEQ ID NO:4), 1B11 (SEQ ID
NO:5), or 3H2 (SEQ ID NO:6).

In various embodiments, the antibodies or antigen binding portions thereof

35 specifically bind to an epitope that overlaps with an epitope bound by an antibody
produced by clone 3D8, 1B11, or 3H2 and/or compete for binding to toxin A with an
antibody produced by clone 3D8, 1B11, or 3H2,
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10" 3D8 (SEQ ID NGs:16-18), 1B11 (SEQ ID NGs:19-21), or 3H2 (SEQ ID
NGs: 22-24) (also shown in Table 2). A variable heavy chain region of the

anti bodi es Gyoagbaagm bi nding portions thereof can incl pdeshmseds7or e
conplenmentarity determ ning regions (CDRs) that are at |east 80% 85% 90%

95% or 99% or nore identical to a CDR of the anti body 15 produced by clone
308 (SEQ I D NGs: 7-9), 1B11(SEQ ID NGs:10-12), or 3112 (SEQ ID NGs:13-15),
and a vari abl eAl vagibble hbawiyrchafmg‘bg'an of the hetibadics boalitipen bindangtpoions ticredi cep

t th f ' %
5006 ' 950 - 00oghesiE dnt BRI Goriiiing MtloB (GPRY) sl atidhl s B
of the anti bod§5%p9QS/euﬁ:5é@ 0599%1, enmoidentisity & DRt the antippdy mdmed(bezetgnpD
NGs: 19- 21)4 0r3ﬁU¥SE@'ﬁQNé’§7 bgms@( BFNOsAoM2),icrBHR (bEQ‘IDNd)@HIH)E(Hﬂs%BR(S)f

t he anti bodi es or g@gabl ndi ng portions thereof can include three
that are at 2 % 90% 95% or 99% or nore identical to a CDR of
a variable heavy chAmanalﬂghght dhﬁmtrbgomnf&bmtjbopresdnmigebbmdmg rtmiiDBaefeSEQ | D

NGCs: 7-9), 1131 o )
enbodi rrzents a%%\g/r';rﬁfgggéf3 ’l%%r%‘% %@Rln reag%_gorll /]Fi 2[?0%09 o5 09%/" N Pégege
bi ndi ng porti om;ntmétoea)CDRrﬂflau@esblﬁ lightchgpmegiomel the pretibedy pwgced%%O@S%

of the ant’ ﬁgfiq”D@r(SE%EeN@m PR s o o S auD e PP "
NOs: 19-21), ﬁ*_‘l oV al:ﬁézm 22-24) . 30 In sonme enbodi nents, a vari abI e

i glht dchal n regl on Afvatibisle hedviylvhdinesgion ofthé agibo mebbﬂdiﬁggnbimﬂhg(pnﬁlohhereof

i ncl udes one o 7 0 or
nore identi cal Eq%fg@%ﬁﬁflé Bﬁv‘g%% ?Bm*;ﬁ%% Btaﬁﬁa@e%e%@% g) o SW@%“ g%é{;/
produced by cl M&Q%SSQ%E@%Wrfe/olaymomadmlcelql;@@l?knmegm@ﬂy or 3112
gﬁFngelnDb:}%l ﬁ ro%g ep()l ti ons t er Efllﬁg\’?l}? CMI@%ggDNO@{OJaﬂe%@HQ egt o
80% 85% 90% 9‘@@)@ 24} g, vagipble E‘&L h@aéﬁﬁl%af F@@%@%?ﬂt‘&% Wﬁg‘sle heavy
cha:? region o olttihﬁs meiebbmmnmmmmmcmmmtae&t(esacaowsmwzs@s?, ]
1B1l (SEQ ID i ght chain
o o an .??? ontfore i8uifhito f CIR b bbb Tiehtdsin e KFsBRkSody' O)

2006/ 121422 PC]SIQdSQ@UB'/@@&mR (SEYAD NPsI6%B), dBlﬂnﬁSEQuIBé%@s t&zl)msﬁnsm)f a

vari abl e bjght 15 Q‘%I on of the anti body pr oduced by clone 3D8 (SEQ I D
NOs: 16-18), lBll (SEQ NOs: 19- 2,1) or 3112 (SEQ 1D NGs;22-24)..5 In
certain embodi ment s Vatighle hgpiveh ﬁl@aegloeﬂ%f#ﬁam@@#eﬁowtta%b@ﬁ%wamoag or

anti gen bi ndi n@x@@fbmoimuahﬂﬁw@mﬂiaudeat Tehst ee%@m Qdmt%% or b9gdrim@e to a

(S50 1 D Noue 7 enfiod] ERY EPRI d\ighh By i Be B0 o 18 Yooy Beifoctby Shi® 210
a variable Ii gﬁD’scfaEQrmNegwm 13¥1 1(3RQ ERNCs0d 183, o3EESEQIP NOsd3-16). po,rt i ons
th f ineglud th

ereof ingludes gfﬁmg%%%oe anadhgént é@%%a&%&% Ig%ﬁtchﬁﬁkeé&l G trDBtdbaids ¥ehtigtd €

i ght chain re%l on pr.o
inding portlons thereof mcludes three CDRs that are at least 80%, 85%, 90%, 95%,

99%, or more identical to a CDR of a variable light chain region of the antibody
produced by clone 3D8 (SEQ ID NOs:16-18), 1B11 (SEQ ID NOs:19-21), or 3H2 (SEQ
ID NOs:22-24).

30 In some embodiments, a variable light chain region of the antibodies or antigen
binding portions thereof includes one or more CDRs that are at least 80%, 85%, 90%,
95%, or 99%, or more identical to a CDR of a variable light chain region of the antibody
produced by clone 3D8 (SEQ ID NOs:16-18), 1B11 (SEQ ID NOs:19-21), or 3H2 (SEQ
ID NOs:22-24), and a variable heavy chain region of the antibodies or antigen binding

35 portions thereof includes three CDRs that are at least 80%, 85%, 90%, 95%, or 99%, or
more identical to a CDR of a variable heavy chain region of the antibody produced by
clone 3D8 (SEQ ID NOs:7-9), 1B11(SEQ ID NOs:10-12), or 3H2 (SEQ ID NOs:13-15).
The variable light chain region can include three CDRs that are at least 80%, 85%, 90%,
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3D8 (SEQ I D NGs: 16-18), 1B11 (SEQ I D NGs: 19-21), or 3112 (SEQ | D NGs: 22-24),
e.g., a variable light chain region and vari abl e heavy chain region of the
anti body or antigen binding portion thereof are identical to a variable

| i ght chai woraegi/an2and vari abl e heavy chain regi on of PCEUSNNU03EYy produced
by clone 3D8 (SEQID NO 1, SEQ ID 15 NO 4), 1B11 (SEQID NO2, SEQID

NG 5), or 3112 (SEQ ID NO 3, SEQID NG 6). In sone enbodi nents, the

anti bodi es or anti 8en bi ndi ng portions thereof neutralize toxin B_in vitro,
i nhi bit bi ndi%¥, 6F 9 %6xerimee idsn 3 CBR ofa vagiablg ightshaingegipn af the antihedyn B i n
Vivo. |n songréiieedibyEloas3DS (BEQID NoRdicErR) 0rB IANBEQAD NORWO-20), bPSHR BBY

t her eof 20 S?@@i‘glﬁﬁhy bind to an epitopé in a Ctermnal portion of toxin
B (e.qg., bet % " acids 1777-2366 of toxin B). OQther particular

anti bodi &8s or ant yeertain embodgmends,tai varisble heavyebdin region efithe arftibodies pr bi nd to an
epi tope w thin.:am -aci d..[es; . .Q0, ,
400- 500, 500-2%'(3%%H %ﬁ%g@&%&g@%ﬂgﬁ%ﬁgﬁ I%%g%-a’ie%g%@%%&ﬁ%ﬁég?
1300- 1400, 14@yeblebenvy rhao ragiernof thsadibedyproduesd dy g 3DBSEQIBNOSTEd- 2200
25 fr _ 22021-) 2da;§f11Q§EQqPiryo§1(t>-9%), 8H2 (BERY E?NOsﬂgtbﬁﬂ),%ervaﬁa{l_QﬁgﬁtfbgﬁiQOf » I'n
certai n enbodi nen nti bodi es, or.. anti gen bi nding poftio er eo
specifically rggﬂﬂof@e%%oﬁ:egom%ge%bwgu@fpo tl}eﬁeggng&gg% {hﬁ éﬁﬁ) L | na
particultar ddéntidaliteatCDR bfa eariabledigiit chain repioh 9éthelantibhidypraduced byclbirxer eof |
specifically hR | e ] M |ess
t han about 18@%@%@?&@;8?&%& ﬁ%%@@siﬁgﬁlwﬁ?é%é@% about
10 x 10' 10 Meg e varisble light ehain region endvatishierheavy ¢hain regign opBgyntibndyat i gen
't)lhgﬁl ggop?r % iaﬁﬁgélrhﬁii(&)(ﬁﬁ p?xﬁiﬁﬁﬂieﬁéoﬁ&legigergi%l%aﬂl%ﬁﬁ t@n% E‘égti(?'l dﬁ@v@xfialgtlé i; s
u X 1on &5 u X _ u X

1010 M I esdeRRasEmEen oF fhe 2Ry prodyesd tnedlong 38 Rl
;/ﬁri oufs 16:53 gerN(éjlztmdmlrlt{SEQletN@:Za&EQlibdﬂ@-s),cmr 3H2(SBQIDNOG| SEQADNO:6Ns .

ereo i nclu . J no aci
sequence that is g§S@%E@b%ﬁ%}éﬂ’@g&w%@%@@%}?&%%@r %%rregﬁ} denti cal
to a vari abl echealizg texiaBrin visty, oiibithindiog eftogindtpumenawalis cefle 2adior body
N 54y 2A 1 oA B 00 ey 121425 PCT| US2005/003725 1 certair

i : , or .- : i : n certain
coni et i Bt s e e b e
vari abl eol i ghsped @n Iif 8 0 (1 os a
east '00% S50, W00 gt Bk Y SRR LS ANRABLE o2y
chain region amno acid 5 Sequence oP%ﬂe _aa%‘[l ody prquce’%‘%@ crﬁone 124-152
(i.e., the arﬁxwgofa@anospg@ﬂcpélyg@nd tolo wpitone VEHD pDingEcEigYsiduealil00pt00:2800. 1 n
el de bot h o oaa0: 39T, B0 B0 B b D 00 K020, 190 ence
) e 0ol ioBdaf. 198 sah T 655, hocbios RSB B0 ba b 28
120 152 (1 erorothe a0 At Soanenca choue e o R P 2 1Y O
1GL0, and é ;/;iri a@? 8%%ﬁ¥1€%cﬁ%e§ts,ﬁfé’eg?xgﬁo&e§) Or an genstli:igdmgpg{%ons 1}hbreofA '

specifically bind to toxin B with a Kp of less than about 20 x 10° M. In a particular

embodiment, the antibody, or antigen binding portion thereof, specifically binds to toxin
B with a Kp of less than about 10 x 107 M, less than about 10 x 10°® M, less than about
30 10 x 10° M, or less than about 10 x 10" M. In other particular embodiments, the
antibody, or antigen binding portion thereof, specifically binds to toxin B with a Kp of
less than about 50 x 107'% M, less than about 20 x 10™° M, less than about 15 x 107° M,
less than about 8 x 10™'° M, or less than about 5 x 10" M.
In various other embodiments, the antibodies or antigen binding portions thereof

35 include a variable heavy chain region including an amino acid sequence that is at least
80%, 85%, 90%, 95%, 98%, 99%, or more identical to a variable heavy chain region
amino acid sequence of the antibody produced by clone 124-152 (i.e., the amino acid
sequence shown in SEQ ID NO:54), 2A11, or 1G10.
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i ncluding an am no acid sequence that is at |east 80% 85% 90% 95% 98%
99% or nore identical to a variable light chain am no acid sequence of the
anti body produced by clone 124-152 (i.e., the amino acid sequence shown in
SEQ | D NO 58Y0 2041214220 1G10. 15 In various enbodi nents, PCRASHMSNEIEYI es or
antigen binding portions thereof specifically bind to an epitope that
overlaps wth an epi tope bound by an antibody produced by cl one 124-152,

2A1 1, or 1Gl10. and/or ete for hj gtot an an ody
produced by cl Byfsrtis srmpggimens, fhe Pb% a‘ﬂ‘&?&?’?“&ﬂq@q\% 3}1“’6 |“?Ft1‘i(ggj‘1 on of

t he anti bodi esvaifabhrlighgeitaubregdmmgmpnsmg ananid0 atideeqehcethat is at:lleastléO%n%%;r
00% 5554 or oRe 57, RSB Gl holedRER 1 by iy B il SIS o0 0
cl one 124-8152 ¢egEeacepf ﬂ)wntlmiy readuced byselpne A1152 (e, d@ﬁm@mﬂ @q@nceA
Uherof * can | S SECOIR Oﬁfgz;mﬁ%“@fﬁ“ ari ?r dot ;?%”nPhSdLQS%;E? técom
that are at |east e, cmbg gB mdiePoriinns i

of the anti bodmcmﬂeﬁomaebahyblewayeha;ﬁkgl&anélﬁaﬂglaﬁ)ahm ac]‘;ﬁtﬂseﬁﬂéhce arleaks?) ,

anti gen bi ndi gV BrE PN SV PRGBSy RN [ G Rnebl s B8 77,
det er ni ni iy r eglowscidGBRENCe dithe amémdy producedtbysimme 184952 G35,th©®Bnino @¢id99% or
more identi cal éqge&e%ﬂn%ﬁtsn@wo ?%:iYA?poPﬁGWCaﬁﬂatﬂnﬁhé’ﬁ% t tR4tn dexforl SEQ 1 D

NGs: 62, 64, 2A11, vari a gion of
t he anti bodi es“ﬁl“déﬁgtapd‘ﬁﬂn%?%@?%e% 3t sy loapt e)bﬁsgﬁﬁgn?’n ‘Vbﬁgﬁ”% nor e
CDRs that are fibrd idegicaBlo%vatiable hgﬁl%halﬁ%ncﬁ&% seqierite b€ thedatibddy produdedbyCDR

oLt Var 2ot Leablafie) 0,058 it hd R BHL SAI RTS8 AT S 1
regi on of 18 he anti bbld{aesubﬁnmihmqéhﬂmamdbwgemrantlgwsbmdmgpmbn&:thcrwﬁwcl ude
three CDRs tha%/pe@fﬂ%aﬂ’)tb &%h%ﬁt@eﬁé%veﬁ%@m%ﬁaﬁ P@@ denti cal

y

to a CDR of a var,] abl eav n regio e an roduceéli by cl one
124- 152 ( SEQ m;oﬂegedbaforﬁ ﬁ?e‘}“ Qwﬁpané?orfemeee or O ingodpn B
PCT/ US2005/ 00321253t1bb&yptbﬂﬁ@ddrby&ﬂt’imdamﬂﬂz 2Altther Mard.abl e |ight chain region

f th ti bodi t d i on her eof. des hree CDRs
Chat ar et Prener ohoRHiE Sy hRg A Fihe RPoar boRlighl Gt fEBaigh R DTS
vari abl e RO ght thetesf mmagludmonafommme eorplementarity detstningng regions (HMRs) that 462t ( SEQ
I'D NGs: 68, 703e,1307 %bS" 96% 95%, A;}%%, oﬂlﬁo&%@&mamgjﬂmm e antftfogyar i abl e

|l i ght chain regiaon ng portlons t her eof

i ncl udes one opf%@metlﬂétwal(@%@%@zgiﬁwf@%l’*b‘@%’ 1GH5EkablgR)-99% “or

nmore identical to aAGRRabIE I t\&mhaﬁ%gn of tHhntiboaiel of ﬁﬂig@zﬂbﬁﬂmk'ib@rtﬁﬁé therdy
produced by clone

or 7 r 1 and a
vari abl e 10 heSR™ %lﬂg‘?%er% Y c%tpplfwgntgﬁl.tyl EHP@%“%FE‘)QPﬁ%MB‘i Gépﬁ%rtlons
t her eof i &l udé&%t $1%, 07,1986, ph 8% sorencre identied tBOUPRITthe AlibpdPfroduced bP9 %

| pent f the antibod
oroduced bsnc: Eithe 5%4 PsrE ﬁo@“ﬁg@%‘r%ﬁ%‘ﬁ G0 (rag @) of the antibody

A variable heavy cham region of the antibodies or antigen binding portions
thereof can include one or more complementarity determining regions (CDRs) that are at
least 80%, 85%, 90%, 95%, or 99%, or more identical to a CDR of the antibody

30 produced by clone 124-152 (SEQ ID NOs: 62, 64, or 66), 2A11, or 1G10, and a variable
light chain region of the antibodies or antigen binding portions thereof can include one
or more CDRs that are at least 80%, 85%, 90%, 95%, 99%, or more identical to a CDR
of a variable light chain region of the antibody produced by clone 124-152 (SEQ ID
NOs: 68, 70, or 72), 2A11, or 1G10.

35 A variable heavy chain region of the antibodies or antigen binding portions
thereof can include three CDRs that are at least 80%, 85%, 90%, 95%, or 99%, or more
identical to a CDR of a variable heavy chain region of the antibody produced by clone
124-152 (SEQ ID NOs: 62, 64, or 66), 2A11, or 1G10.
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62,64, or 66), 2A1l1l, or 1Gl0. The variable light chain region can include
three CDRs that are at |east 80% 85% 90% 95% or 99% or nore identical
to a CDR of a variable 15 light chain region of the antibody produced by

cl one -1244idp2006/80@Q2 D NOs: 68, 70, or 72); 2All, or 1@COU/USEAGS/RMYAS| ot her
enbodi nents, the variable heavy chain regi'on of the antibodies or antigen
bi ndi ng portions thereof includes three CDRs that are identical to a CDR of
a variable heavy chain region of the antibody produced by clone 124-152
(SEQ I D NCs: Tnregzin egrpodigpentsshe vaiably lighyrchaimregioneidheanfibofiigp prantigght chai n

regi otnhOI t hepipdink %o?@ﬂﬁfeofﬁ&ldd@@ﬁhréé'@ﬁk@ﬁaﬁ@é &tﬂéﬁﬁf%"{]«!eﬁ%f%%‘%%d?sth hree
CDRs that are i ca | Cc i.on 0 e
ant i body prod%%}jcprwrﬁf(t?ﬁg @ﬂ%?@é@a@ %ét chaxggeg%oﬁéfz ‘“7‘%%‘1 Y2A1 1, or
1G10, e. g, aprodudedibyeldneddd-16248BQ LB Q@ 68,70, M) AA M, bekwl0. chain region
of the antibody orppde %n%omqts AN et B Rlpic & chERRIbERL o hfiflen

variable 25 [ight Chain aln region

ant i body pr odb@é@gmﬂ@nbﬂv@rwimm@m@@qr@m@é a4 are o IeastF0% §p%, Wb, or
1G10. The ant 9&%%@9@@@%%&1&1%@@@%&%ﬁ@ﬁb@@ﬁraﬁmmmhbodﬁngt h

g obul | FOGHDY e 10 SA ER AR o8 0GP, ol Ol ante

a%gvar@PPeFab
fragment so Thheaggichdingigion afithamitibgdies Bﬂadugexdbm@ngpontuonmﬁletebémehﬂeWef urt her
i ncl ude a phabﬁ&%'afeaﬁt éést%e/egﬁ@’bb?"ﬁg%‘%'&gg@”g{ﬁﬁrelﬁertﬁgﬁl ct) ﬂl ous

enbodi nent s, n“%05| fTons Tncl'u
portions ther easiablgheayy me%ﬂw&h@m@m@by elene (234-@? (SEIQ%ED N@ﬁt ain

bi ndi ng por &1 oG S, PP FGRD, o “mmeﬁert'hg‘?ﬁ% P BirBclale BRe CIE ot ur s
corrp05|gt Pons &?&?IG&FWQS"%? g%’r/? Ml'f"sggto/& 35%%0 F% PC%‘? ‘H‘Fate}F

antigen ks ndi lightphaihiregion bfthe aiititod broginesd Hyi otalel124-182 YEEQ WD NS $8,778, or
PCT/ US2005/ 00%)?% 1p| Qq§1bo an exotoxin of Cdill cile; and (b) a polycl onal
in

anti body or an enBrn portion thereof that specifically binds to an
exotoxin of C. df cln sill qthﬁr@méOéxmmﬁhewﬁnabﬂmheaﬁmmmmmaféhmﬂntlhwemdy or

int ;ggnt E'engg%%gﬁ o?hcf)ﬂé@l’iegftffalﬁd@@débn“ f:HrE@CbRsEiaﬂﬁl@ 1&é¥m§]‘altt6'bt3ebl@6ﬂae toxin
sioeci fically B&??@ge o of ¢ 4?"1%0‘{1341?10‘5}}? éggﬁlﬂ ﬁw%‘ﬁis &M%n

rmngcl olnad anﬁﬂ,tﬁzidyr&&), :am gﬁlnGbO ,afld B gariebid lighd clidheregivih of tlecantibodied or bi nds to
C docil e toxi rtlon

t her eof speC| ggl ﬁﬂﬂ}ﬁtﬂbgu(&}% tﬁ% qg&jfhfl CMT e?%m n aﬁﬁ%%ﬂg t?%% %an

i ncl ude ot her Vﬂ@é?ﬂmhé'é chain thginarafifeantibodsi produaed by elohe 1244 H2(REQ EhNGsnvent i on
features isol ggef M ARDGEL QTG gﬁrﬁt\}aﬁﬂ%ﬁ@ht PhindBlib RN PIAGERGAOT L | OnS

t hereof that specif|cal [ exaot ox of ostridium d|ff|C|Ie(C
difficile), whiareonpl t%erﬁqhbe%r@san tigen b mﬁ%eg Derdion greddentiqalfa a vamable
region that fighttdhainpegion aid wiriable @y cheih regionvithb wntiiodypradiucedl edeie and/ or
(b) include ajh) 9t <pQ D NOs: 62, 64, or 66), 2A11, or 1G10.

The antibodies or antigen binding portions thereof can be full-length antibodies,

can include an effector domain, e.g., an Fc domain, can be immunoglobulin gamma
isotype antibodies, single-chain antibodies, or Fab fragments. The antibodies or antigen

30 binding portions thereof can further include a pharmaceutically acceptable carrier and/or
alabel. , '

In various embodiments, compositions including the antibodies or antigen
binding portions thereof are free of other human polypeptides (e.g., they contain less
than 5% human polypeptides other than the antibodies or antigen binding portions

35 thereof).
: In yet another aspect, the invention features compositions including: (a) an
isolated human monoclonal antibody or antigen binding portion thereof that specifically
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15 chain variable region that is the product of or derived froma human Vic
gene selected fromthe group consisting of Vic L19, Vx L6 and Vx L15. The

anti bodi es Qo gidbafgn binding portions thereof can incl ggengidgbesisat ures
descri bed herein. In another aspect, the invention features isolated human

nonocl onal anti bodies or antigen binding portions thereof that specifically
bind to an exotoxin of dostridium 20 dfflicile (C. difficile), wherein the

anti bodi es: (abmﬂmlau(éeotaxin@ff@ diffedlenanda(b) apdlgcloed iantibddlgat antigeh bindjngoduct  of

or derived fro nd ' a light chain
vari abl e regi oé?rﬁ?n% @Pe@fﬁﬂ%&%sgoaﬁgb?m}s% ?Ageort‘g)\t})éaf?c%glehunag Vi c A27 gene.
The antibodies or Iarfnegahodimedt, thy hysianinmmeclond eaiiody|os entégen bindéngngetiast her
features descrinbedr sﬂeaﬁ%mw bﬁés tbrc aRLiNALxiAD A6 the?hl%rcloﬁ&l%ﬁb&ﬂr dreffigsnes

i sol at ed pol ypeptJjdés th I ncl u nti portion._of. an

ant i body produ‘&‘é@l‘nsyc’ %?ﬂ?ﬂfép?ﬁ‘my§ Stq ‘}Eﬂ%d%‘” g% ﬂ‘?ngleg%?ofhé‘?eé%ﬂ?d to
Per ein as 3:38hmna1ﬂ13¢1ﬂ00101ﬁhd1t1'de}2hﬂ' a)mgénlrbindmg pertion et specificallybindd toad f
eatures iso ..U . | rtion o
an_ant | body préa@’ffé%%ﬁpﬁﬂo R Ly R i ST B
referred to hespstifically szatoL%zliﬁ‘icdeztmmA '&manhmm@sganmqlxudm&eh&ahwpect t he

i nventi on,f eat jgBShddetedt €d nonocl onal antibodies or antigen binding
portions thereof t?1

at s ecifica bi pd to an, exot.gxi difficile,
neutral i ze the toxi® pect, %ﬁéwemu%fs%@f lspfémq@maamqnoelpméaﬁ%bﬂ digSed
di sease. In oner anﬁgbpbihﬂmgfportioh@ﬂﬁﬁbfmﬁchpe&ﬁ@ﬂbﬂm\dm ehominruj Qpexeridifoms

bor 11 ons- 1t er clprcieRG: e mee 5 e Bgisk Wach Rl IR il Bln o,

i ncl ude ot her ﬂlehlS@WaSOMQfM‘a@dW%ﬁr@nnhunﬁnm%G@QQMQI@WWQQMUOBDS
S0l at ed e Bt B e e ™
specifically bB’ﬁ’ast{’]? 50“22"01&5?1{1%9?‘2‘%{-8&1ﬁ“i@%ﬁﬁﬁﬁ(ﬁg ﬁﬁe@g@rogfega
nmonocl onal antblhdﬂgpomoa@the@elﬂchnndu«ﬂkgoth&fbﬂnﬁes desctibet lespdint hat speCI fically
binds to C dicile f:n ?sgla& tﬁ@&%&{onaéaﬁx%};isoag o a%%dn%“ls{laﬁgh

OHE Ng SR east

i sol at ed nucl ei ¢ acl seguence enco

75% 80% 85% ongelgmms@%hom thcmpéthat specifically bmcbtosa@xomxm&f Clostradiug, 4,

5 00" oh R0 RIS C e Yk BB gl hoB RGN G085 flavy ] Tl reifor B5%
The°|nve?mon(’ﬁqagwee%{p@l}%g}@ riueCiom Afwmen, G 3131 eeas: dadar (Y iackide

_egco;j! ngI at pol ymptraﬂiﬁlea?ilbﬁ!&ﬁt giﬁiﬁmg&%f &‘iﬂénv&ﬁﬁ@m&ﬁ%naﬁgﬂ?%m gdﬁelr Ghe g
sequence. | s at s SERitken Bindid nriog pltePyleS ol inciifEY Bhae eﬁ??sﬁa 4 050

| D NGs: 38, 39, hetel;n 35, 36, or 37, as well as host cells, e. g bacterlal

cells, e.g, E coli,fgide ?asgh&%&’ﬁiv@%b Lﬁée@is%la%&l' }Jp%g

pol ypeptlde at | east, 75% 85% % US% 99% re i entlca to SEQ
D NOs:1, 2, gantigenbindge portion of an apfhadyiproduped WEdema cloge 3§ dHdeor Ht

| east 75% 80%130&5%«;38&%31»&5%“% “IB11rMp4nd “BHENL i cal to SEQ I D NGs: 38, 39
40, 35, 36, or 37.

In another aspect, the invention features isolated polypeptides that include an
antigen binding portion of an antibody produced by hybridoma clone 124-152, 2A11, or
30 1G10 (also referred to herein as “124-152”, “2A11”, and “1G10”).

In another aspect, the invention features isolated monoclonal antibodies or
antigen binding portions thereof that specifically bind to an exotoxin of C. difficile,
neutralize the toxin, inhibit, and/or protect from C. difficile-mediated disease. In one
embodiment, the antibodies or antigen binding portions thereof are mamrmalian (e.g.,

35 human) antibodies or antigen binding portions thereof. The antibodies or antigen
binding portions thereof can include other features described herein.



I n anot her aspect, the invention features isolated nucleic acids including a
sequence encodi ng a polypeptide that is at least 75% 80% 85% 90% 95%
99% or 20woementerical to SEQ ID NGs: 54, 56, 58, or pe@/ustosomzsnpl e,
wherein the nucleic acid sequence is at |east 75% 80% 85% 90% 95% 99%
or nore identical to SEQID NGs:- 55, 57, 59, or 61. The:invention also
features expression vectors including a nucleic acid encoding a pol ypeptide
at least 75% 80% mR5%pthenaspe@sitic irpestiondfeatnmss eomptzsiﬁdngaicluddlg S@n isdlakds: 54,

56, 58, or 60, pfg ﬁg@ggmrgxg% Bl Pbarkiéh BHAhE b3 m%&ﬁ@ﬁm ol east

75% 80% 85% % or” npre 1 denti EQ_JI 57, 59,
or 61. The in¢e¢£ﬁ9 @ik toin s anchp) ar solatrdih u@gppgono ° aon@F ABfigen Binding' o g.

E. coli cejls, pédich thetdo€ tHad ealﬂ@hﬂtp}‘lﬁn@sta(a'dz pagkin®. a poI ypeptide that is
at | east 75% g

0% 85% 90‘V 999 not e | D NGs: 54,
56, 58, or 60, for Eﬂ@fm‘fe aspgt ‘?‘ Ven ﬁﬁ?ﬁésokategé}ua e bééﬂﬁci%%\t | east
75% 80% 85% séq&%ce@ﬁ%dllmﬂymptlmsraeleasjéﬁ%, 8ade, 8330, QW),%% O9YeNGsmors5, 57,

59, or 61. Thelﬁﬁééalfoeéé%p%tb@i %03%5%11@ g {hle%]uflgrcgm g@ﬁﬁfelssd I's,

manmmal i an cell's ’hanst et
nyel oma cel | 5. epst TaHoBh4s B306p2086, SXh &SV oo ttasgmwesawum 3% an

i sol ated hginman3g, r&mcm@mveﬁmnl mcﬂat@:res axpre@Rn vettoriindudiag b hadeit hgdeof t hat
specifically bi nds.

e.g., an anti b8 ?Xp B e %gb{%ﬁﬁ %deg’edé%g%%?m@ﬁ(lﬁ ?138' !I'ﬁ)e

kit can incl udSEQrIDtNOs:ﬂ;Z;rSsMi)m ﬁw;whqmmﬂwﬂucleg: acdd seqnerweiisal la@st 75%,
doci | e-medi at egydli @%%%,9%?0,@94289@61%%&&&8&?@&6%(%3@}9@%250 %’6th57 can

further incl ude alg or ant
that specificapyye ?Sn‘%Pe?t eahlscs.@ 1 bpetasia ‘fenéseeHa‘%lcpé celjsy g t he

Burrgn trmcﬁmgl ?Bﬁdodﬂl i3tal foDEheptide ANdakIORY%, RO 859, P01 9594) %W@hﬁﬁbr@ﬂaﬁicmltsalbl é
inds to i e i bo

or antigen bi ngiapg}bg%?f' flbﬁ)g ﬁeﬁ%% e%pg}&?rglpglgqrr\vpebq ?‘F&‘E etqger@é e)°’t oxXi %
B. In another &8%¢83%, 20 95b O8Y%, onmbreddenties t& SEQ IDNOsdB, 1, 4Q, éK)S 336;01 30l at ed
human nonocl onal ' ih oxin A
aﬁd (b) an isol at edm%}a%##oabtb?onan&tfﬁk%%é ﬁﬁ&lﬁlﬁle%mc?ﬁi ca‘ﬁ?&lﬁ%i;n)c(lls to C
difficile toxi Aequencegnqing apelppspide thatis at lsast %88%155318@59% 96%5389%@ C

di cil e di ggaseniofe Reftithi RBEDID NOEE4)i58! 53, oP G0, 6k dxiip &U%&%ﬁnﬁ@nue%i& &ied

h I I ti.b tl th t
e miehaeir Sbast AR o0 ol B, 55 e RRpSRk SR NOs:)
in an anount eb5e57 59 @rbd. Therinvetiod alswi featfiree expeesdion vasters mx:hyimg &£nucleic acid

difficile-med c%%n‘ggx jmpndeaﬂtléagﬂ '75’3'/‘% CSD%? g% 960/‘*"9% dg% %rﬁx re Héﬂtlcalt

ficile-nediate ea, or ?apse

of C. dif 1ciI§E%@M9éé4d5@é§s@GOTﬁﬁe&ﬁﬂPIBdﬂ}ﬂ@ﬁﬂmﬂuP@@mﬂclﬂm}lWQelsﬂbrt|on

t hereof ca# bele%QtWS'% 0%, ssi%, 0%, 95% @wu@ﬁeﬁhahucmbrsgt%nmbarésym% or
subcut aneousl y ct The .anti r .antigen

: the su ryion
S A Y ) ot e AR o arepels o SheB i e gl o
t her apeut i ¢ agéniydea. mycleiceackibamooding u pulypéntide tlabizak leaxtﬂlsm)ﬂp%, 85%, 90%,

95%, 99%, or more identical to SEQ ID NOs: 54, 56, 58, or 60, for example, wherein
the nucleic acid sequence is at least 75%, 80%, 85%, 90%, 95%, 99%, or more identical
30  toSEQID NOs: 55, 57, 59, or 61. |
The host cells can also be eukaryotic cells, e.g., yeast cells mammalian cells,
eg., Chmese hamster ovary (CHO) cells, NSO cells, or myeloma cells
In another aspect, the invention features kits including an isolated human

monoclonal antibody or antigen binding portion thereof that specifically binds to an

35 exotoxin of Clostridium diffi Seile (C. difficile), e.g., an antibody or antigen binding
portion thereof described herein. The kit can include mstructlons for use in preventing
or treatmg C. difficile-mediated disease.
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20 or antigen binding portion thereof. In one exanple, the antibody or
antigen binding portion thereof specifically binds to Cdfficile toxin A,
and the second human nonocl onal anti body or antigen binding portion thereof
speci fical | fWmowe1423 C. difficile toxin B. In another BKHNPIOBORE second
agent is an antibiotic, e.g., vancomycin or netronidazole. The second agent
can be pol ycl onal ganna gIobuIin (e.g., human 25 gamma-globulin). In a
particul ar errbodl |b0d or a | orti.on thereof is
adni ni stered whi ch 3‘“&“ l&;‘ﬁ@éiopyctq% a@ﬁhﬁ"ﬁ’ gﬂ %@ﬂﬁpvﬁ?ﬁ abl e
heavy chain rﬁ@eofﬁaﬁpmlﬁcﬂ]ymmmahemtaxm&lﬁbedbﬁaﬂat Ircore embodirhen, thevdhiman
vari abl e heavy 3

i ncluding a varl a ?ayﬁ;aﬁnhg%e%@% ?glaﬁélé@ceg ggﬁ&ﬁ@fbﬁ.ﬂ? Esé’ég“% NO 4
and a var isabl etomylncqmembp egh thenplshenal antibady erantigen Weding portiqothereof| n

anot her enbodi grikcallybiRdsAB0. BGFILxiAR | gen bi ndi ng portion thereof is
adm ni stered in conbinati on w

i bod I ndi_n ortion
t hereof which incl'Hd8s ﬁr%‘?‘ﬁtég‘?’éw?%@qtfb 5 ’t%tsrlé P 84&5@8%&@5@1@ heavy
chai n regi on igemidlamal aritibodythatspevificalbptbiads tb ghiifedilzitoxin dgiand (W) an isokkddabl e

h hai .e.,
el bl ng a varirifh Borelfat b baBbRAnGHs it S Ll OB - 7 b o se
%"zSoé?i‘z"i‘i'zSﬁ@m‘ﬁﬁfﬁﬁﬁﬁ“?d&’?{%%“iaﬁg”"3@ oy o

$ layéelth c 1 or ddpd

bi nd d I 3 bI

'ght - chai n r GBrB BieraERecRea A indR 15 Aaptetn ok i Ak Gt Beigny e
chain regi on siGuenmani efﬁaﬁvmmlmmblt BEGfidllei3edsE, e.g.5 Codiffittiemiesiiatddondlitis)
conbi nati on w Sg:?dﬁcaa%dc%?eg%oﬂﬁs %‘Uﬁé‘i& BEcﬁ%ﬂgseﬁﬁéﬁé aﬁ&ﬁ%ﬁﬁ{ls db‘x“ed by

cl one 124-152 region seque
i dentical18t o hed, Naek@s difficifa-mpdiated éaea}sec Whe antibedy gharénaqmbmdmg

i dentical to SEanﬁﬁeN@féﬁu)be ddﬁlﬂﬁ&@feheé%aﬁ%\%nouﬂ?fin&a{ﬁ‘ﬁﬁeﬁlhﬂf‘ dreat ures
met hods for ng an nt| bod or 10 antigen bindi'ng portion ‘t her eof t hat

specifically bwl?agtamu %@ Ieft-of C. diffcile, by imunizing a

transgenic ngn huw&nh@miuhadyéramug@tﬂn«gﬂg\pﬁfao@mofm ndinistered awavyinchai n
transgene an

i ncl udes an i n‘écﬁ‘q? ngly‘lng&%& g&?? @mtgr‘gﬁsagﬁq’a? é\n h5 secﬂng g? Oosléto}l‘?c? o‘ﬁf ?thlgogym mal .

The exotxin eoxemtigen bindingporion therdod Iremmﬂmplebtheamdmdmnantwen bhinding
| JDP- di al dehyd 5nﬁa\ére%§ oo Ellflygﬂnésetogj dzmayé}exﬁ?mﬂma%eéo bhads) . The

nmet hod canfur I nclu uating . brndjn tlboytothe

exot oxi n. The mﬁ%%?%ﬁnt&ogxow&sm@gmﬁﬁpﬁwg egrof specifina!ly bmds i Crrifis¥¢ onal
anti body or atamxg@nhbammeﬂaxmlé il sebdidragent iHyn zm’dbidtﬂj &g, faritb@leih or aci d

encodi ng a human ant.i bo ant o t| n_t her eof
that specifi cal'f orgﬁ egﬁco%a Q%i%%wo&c‘k%\ap ?§P°% 13‘? Al ng the
nucleic azi d |gammh@k1bub@)| | . In yet another aspect, the invention features a

hybridoma or transfgGl QfBcular embodiment, an antibody or antigen binding portion thereof is
administ@ered which includes a variable light chain region and a variable heavy chain

=3

region identical to the variable light chain region and variable heavy chain region of the
antibody produced by clone 3D8 (i.., including a variable light chain region sequence

30 identicallto' SEQ ID NO:4 and a variable heavy chain region sequence identical to SEQ
IDNO:1.

In another embodiment, this aﬁtibody or antigen binding portion thereof'is
administérgd in combination with an antibody or antigen binding portion thereof which
includes a variable light chain region and a variable heavy chain region identical to the

35 variable light chain region and variable heavy chain region of the antibody produced by
clone 124-152 (i.e., including a variable light chain region sequence identical to SEQ ID
NO:58 and a variable heavy chain region sequence identical to SEQ ID NO:54).
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i ncluding a nucleic acid encodi ng anti gen binding portions (e.g., CDRs, or
variable regions) of the antibody produced by clone 3D3, 1B11l, or 3H2. In
yet anot her aspect, the invention features a hybridonma or transfectoma 25

i ncl udi ng aW@20eL422ci d encodi ng anti gen bindi ng porti oRETUE20SO03EBRs, or
vari able regions) of the antibody produced by clone 124-152, 2A11, or 1Gl10.
In addition, the invention features a nmet hod for making a hybridona that

expresses an antib t hat s I s to,.an exotoxin of C. cile by
i mPruni zing a transé@&? E‘Bﬁr%fﬁ %Fﬁ%ﬂ“h&&fﬂ@“&%%%&&gm@?nﬂ’@ﬁ@@ a
human 3? hﬁa;/yclmieeﬁmqlwammtg avﬂableﬂlghmhaimgg\mnsdmuemmdan?gla?%% gt Zd
conpositio

[ sg}oat i ng spl ﬁ@cy@ag&gﬁe%ﬁ %ﬁ%cg &nﬁ%kﬁ) omr?algo gér:n t he

spl enocyt &s; aadthigisteradtin ngmhmnmwxﬂbmanﬁ%ady ormm@aerd@sdlag partion thessoft hat

specifically rB&i&eagyEi&iethl% i, uﬁxﬁﬁﬂg@%aefel &3 piol &}H&H&
nonocl onal ant) bodi es ers._sev exanpl e,. the

anti bodi es ar eidpnijeal i StF& %N@&aﬂdrﬁﬂfﬁéb‘égFg’g’fcgg‘ﬁﬁ%ﬂ%ge@ﬁ%ﬁ‘? ideatica) tskQ .

anti bodi es. Thm NOe§4Qpy is rap| d toxin inactivation can occur as soon as

t he anti body reach es_ of d|r ralizes

di sease- causi ng gﬁ“ﬁ?‘i‘f‘r aspfﬁji’a flfuog&a BT%lc&lﬁasz%r&%nﬁ &?5‘5’8?9 tes in
humans notoe efmtlgﬁlebmﬂlpgmhmm m@mmaemifmammdmgmm ﬁ(@ﬂaﬁczlenb}’l human
anti bodi es. FURihGrARE Qtrafxﬁ@m@il?ﬁ‘%{rl%%aﬂlﬁmﬁﬂﬁﬁi a!dgenBﬁEec m”“‘ hBumand 1S

unlikely to dlsrupt nor ma gut e traditigna ant JaNe
t her api es. Ot Hesavy ehain W?@sge%@’h@lad%ﬁmwwmmb@ahppar ent

fromthe 5 foitlodésia ﬁmaﬂeeéxdeﬁﬁ,ranaﬁsomngaﬂdnﬁbfoamﬁtohetheIammmi T i ef
sequentes of tREVGT s Rt SalvBlshint Pl Benedt %@8@% SriEach
cl one. LoWer camutation (eg. summmeﬂmd@c fl‘dig metl®dican er talide eydyptingle.

CDRs are under;yL58 goffﬂe%ﬁb Oﬂygyxggaxﬁxpresses 6 unique light chain V
regi ons, only expresse am no_aci d sequence. Fi géire 2A. 1 ﬁ)(,p_r

representation of tﬂ?%}ﬁ%‘@ﬁ-@#ﬁﬁ?%ﬁ%?@ E“&élpﬂgg Hran mogoclgpal
chain eXpresseﬂlﬂ@nbﬂnamngEﬂmtﬁéieoﬂt&yqﬂ@ﬁmg a@ndeﬁasﬁwmmngenﬁﬁanare listed

b th | . ¢kh . | ined. 15
Foure 28 o apaiesel Aol ff GeRintnR ROMER Hirtent Tt serctieath Bt By ences
of the V& chaéxotaxipofC.sdifficily, anll exype3ing theéfhwleit aadimenhost @lsegnent and
J-segnent genes arep, e}Jg é@%r@%% teﬂfeqﬁveﬁﬂbﬂ‘féaﬁi:ésq@Bﬂd&ﬂ?h@tﬁ&sﬁ@ﬂoﬂmseq”ences

The CDRs are overlin A I's a regresent lon o e amno acid and

nucl ei ¢ acid s@théw«g@@ushq%@ engpdipg antigen Rindingoeions (@80 kBReprVaristie
V- segnent and ;kgﬁﬁ emgayﬁbqudeu%y@ﬂmggpgbmﬁ bfegaM no acid and nucl eic

2 o acid and nucﬁ&??% % aShreL elS oo o b ind SEF SRBBHRY, ) o o'
1B11. The2s/- seiwbding awskeimaent encadidg dntigeg berdinggpenims (ag.e CDRsS airdraathie/e t he
am no aci d and bR fniliflody HGR%E By cTbRE 158752,308 104 Efdioned.
In addition, the invention features 2 method for making a hybridoma that
expresses an antibody that specifically binds to an exotoxin of C. difficile by
immunizing a fransgenic non-human animal having a genome that includes a human
30 heavy chain transgene and a human light chain transgene, with a composition that
includes the exotoxin, wherein the toxin is inactivated; isolating splenocytes from the
animal; generating hybridomas froin the splenocytes; and selecting a hybridoma that
produces an antibody that specifically binds to the exotoxin.
Treatment of humans with human monoclonal antibodies offers several

35 advantages. For example, the antibodies are likely to be less immunogenic in humans
than non-human antibodies. The therapy is rapid; toxin inactivation can occur as soon as
the antibody reaches sites of infection and directly neutralizes the disease-causing
toxin(s). Human antibodies localize to appropriate sites in humans more efficiently than
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Figure 4A is a representation of the amno acid and nucleic acid sequences
of the 25 VL chain expressed by clone 333H2 (referred to herein as 3112;
33.3H2 and 3H2 are wused interchangeably herein). The V segnent and

J- segnent g&we0Gtd4R2i st ed above the anino acid and nucPET/ESHEYW3IBEquences.
The CDRs are overlined. Figure 4B is a representation of the anmino acid and
nucl eic acid sequences of the VH chain expressed by clone, 33.3H2. The
V-segnment and J- segnent _genes are listed 30 above thg ?,m no.. CI d apd nucleic
aci d sequenceshoniiEnaapniibegies. JpEthermosg the trgafypend 155ppQtig 10§ Bng the
resul ts of ELIfikaly3e¥Brupphomdal g&tﬁ&ﬂﬁ eﬂhké)urmhoa@miub&miclthér@piem A nonocl onal
anti bodies to toxi rk?ﬁﬁﬁrnfl: ures ‘?A are s.et %ﬁggs deeDt r}ﬂ results of
in vitro neutraliza e§§§§ ﬁnFﬁ%s %18%6 an SRRTEE Pma fi-toxin A
nmonocl onal5 ant followingsietalledx@oriptdh, aepfromshadaimst s f or assays perfornmed with
| MR-90 cells. FIG 6B depicts results for assays performed wth T-84 cells.
Figure 7 is a schematic representatjon of the toxin A polypeptide,

indi cating fragments that wer e BifefiPgsceiptionof heirapWérs¥appi ng st udies. -13 WO
2006/ 121422 PCT/ USZ@:@EM’P@E%&E Estmgrme &HnB a@iﬂ@edﬁﬁbmﬁ'ﬂle Vleeﬁ@s'eramhs ons of

toxin A fragnents 9 s a, table

| )S(![I ng thegr e?ﬁ ‘% Q%enggsoﬁé e?%lngt&%e ﬁ\ g%oluéeés IoeH’ldfsr om

Ilgt hal chtl | ﬁnlyéhe\legderpepddeA@Dﬁte umdexlmef dACiﬂjﬁ%%BOthiCh&?ll?ﬂeSﬂgdﬁ @Bique Fgl?ur e
is a grap #%q&‘s Ffpsr g &th@)grdﬂﬂ‘i%mn% SQB&R’G uid accurnul ati on

assays to neasure e tr-to tralization in vivo.
Figure 11A is a schigute tmaarapraﬁﬁnéﬁwﬁéthplwq%@W%ﬁ%@%ﬂ%%#@e

various agent VLicRaih 3kfre&ed by blode bamsimé Visegradt %mnd@menﬂ.gedék gteriited bBoves a
graph depictin the res | t.s o{?the ass t&gzsfo ecHsof hanst er s

surviving clin ° 35 38 eso?s”é ??8?’ in&hal | enge. Fi gure
12 i s a griaph depi cFvgugeﬂbsmlmpresn‘ntathxaxmféle amisiceppibarslasialeic awdd seljeenoes efdt age

of hansters su{y cyl%@gxgllebgéq:gg}éﬁdng 3pse %%559,}0 BVM‘égmgﬁi afd gl-sééﬁ% %@ches

chal | enge. Figure (ﬁpctl ng.r ts of assays |
vitro neutral &ﬁ@dwvwheamanm Andayeleic gcid $%“@%sﬁ?é§%ﬁ?é@°i"ﬂhp% presence

and absence of pol yElsare3A i%ﬂiﬂeﬁx%ﬁehtatﬁ)ﬁ leﬁ@.aﬁﬂb dciandl iR kiddcidisely @éﬁéé@ot%e
reters to sanplLELRHCSERE LEFLEOF (gD VIR E s e %ge?ﬁééen%e%%fém s a
schenat i c2adi agatave tife andino ddidahd meleaé aadiaeqnem:es dThed®DRS areanvierinsd. agents to

hamters 1N 2 NATSt Bl bR RRLiof Br Ho i AR b ARt dapLH fnd e

results of hanster ers survi Vi ng
clindanycin tr Xthhmestseé\bwlqw 1811.gThe V—aemelt, I&ﬂeammﬁg:@d Jisggroend geneger'e

t re?t 23}3‘1\" th vageeRy Ghdve tH%&Digﬂméﬁidrhné?ﬂclé’l%m]g‘é ﬁé&f'ﬂie g?l@ a?é"&w}eﬂﬁffg f rom
goa or vancopycin and anti sera rom 0 ure
graph depicting t he%@%ﬁ 1 aJepigsghtation of uggm ?‘Fé‘fse% Herces of the’
25 VL chain expressed by clone:33.3H2 (referred to herem as 3H2; 33.3H2 and 3H2 are
used interchangeably herein). The V-segment and J-segment genes are listed above the
amino acid and nucleic acid sequences. The CDRs are overlined.

-1_)

Figure 4B is a representation of the amino acid and nucleic acid sequences of the
VH chain expressed by clone 33.3H2. The V-segment and J-segment genes are listed
30 above the amino acid and nucleic acid sequences. The'CDRs are overlined.
Figure5isa graph depicting the results of ELISA assays, which measured
binding of anti-toxin A monoclonal antibodies to toxin A.
Figures 6A-B are a set of graphs depicting results of in vitro neutralization
assays in the presence and absence of anti-toxin A monoclonal antibodies. FIG. 6A
35 depicts results for assays performed with IMR-90 cells. FIG. 6B depicts results for
_ assays performed with T-84 cells.
Figure 7 is a schematic representation of the toxin A polypeptide, indicating
fragments that were analyzed for epitope mapping studies.
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25 percentage of healthy aninmals after clindanycin treatnent followed by C
difficile challenge. "Goat 331" refers to antisera from goat #331. Figure

17 is a grapyq6lgRb@sd ng the results of hamster rel apse %’*‘rfbé%oo%ﬁ shie
per cent age of hansters surviving clindanmycin treatnment followe %y C. docile

chal | enge. Hansters were i mmuni zed with a fragnent of toxin B prior to
clindanycin so treatnment. Hansters were treated with vancomycin, vanconycin

and 3D8, or recei Vegurdy-Br#eidiembhtic EFQ:E&n@atﬂaﬁs bStoRinX AREmEHRDiRlzED oy he
results of hanster rel.agé_ﬁ assays as the percentage of healthy aninmals

after clindanfPEPpe MaRRp ®¥ollowed by C. difficile challenge. Hansters
were i muni zed w tFigard 9 Bgrtabie listingtthetesulfl qfiin wivo assays tb det@myioe mou&b

eatmont B e St . 1D 10w U
it ot Pat 1 OsFigTio 18na ShaTRE fidl Gl Ay ahuidf W LR dingbodies,

chal | enge nodel . "Bgure ks agphelepigting e sestitoeh mepsgdlealdoap flvidpeqyguations er s
to treat ment iR 16 HeRRARBbaby of hti-WRiZ AR PodYAdARLRAab0 Wee9e5/ 003725  Figure

or centage of  hansPe Uk ls porripals emmot G e LAEER TG ol Ve e 21
ercentage of ha . . re

Ps a graph deggentsitobarhdters ires harhsteratlapiereedel.chal | enge assays as the

Egure 25 1o a'rodatef i sl Ghictid e tesiifor BEIRa dticresBfub Bt P, |
toxin A Fi ghamst@gsuryivingralipdasyain tredtwentdbllawes byni.ifiade challengeence of C.
docile toxin B.  Frghrer i a?aﬁﬂ g&gﬁgﬁ;ﬂg %@Lﬂtscc}fhﬂﬂstkﬂ%_laﬁaﬁé&ki_ aQﬁxe%%ic@Rtﬁ e .

chal | enge assays as'the per ge. ansters survivjng. direct C difcile
chal | enge. Fi @é}a@sﬁﬁ ﬁ%“&mgrcﬁ-ﬂ‘ﬁm@ﬂ?‘E?apﬂ‘@}lttfﬂg’wcéls{’lﬂétgvgﬁkpﬁh?ﬁ%ﬂgﬁ chal | enge
aﬁ Sﬂ/s as the 10 PRufers iaggmpfl: d&pil@ﬁﬁgEfeSulfswri]‘ﬂés@m whitlefitvifo nelitrfi ﬂathib? Ief

chal l engg. Figure, 26,1 s. r l.ct.inga the r £ [ enge
coeaye o ¢ nots B ot Hpl il e letlte ASHRe SipdtipdiRlineibe

chal | enge. Fi §omegoats imsaized with tekefd Bt ‘G330 aslerste samplas sayhich serafipmigoahn
monocl onal - anty poroisied: YO RS kel RIS S RO £ 431 s REER T B
Figure 28 is a repF@é‘l—i"nf“dilsiaéFpeﬂaﬁPﬁ?g@ﬂWﬂ&%&”&ﬁ%ﬁpmiéﬁr@%@f&%uences .
of the VH chaets@d pirastesth hyamstonelapstindde?. The V-segment, D-segnent and
J-segnenf genes age |i d above the am no.aci.d and nucleic acid sequences.
The CDRsﬁoare overlilv ﬁgﬁfﬁ%@ﬁ@%ﬁ@pﬁc 2 é?ﬂ’lg%%ttﬁaﬂs?etgﬁaﬁqsetaﬁgysaﬁ %o acid and
nucl ei ¢ aci d percpntageef hahsteds surviinglindiayein éxgmentiotiowed by Ondifficdla- 152. The
V-segnment and genes, | rﬁﬁ& rrﬁv'an%] el | eic
aci d sequencegl?hl'?'lﬁ%%s are S\G/H:eer elhﬁ%l. F?% r\ieﬁfgé&?s a regr%?g’e‘r’l@g%ngér%ﬁof t he

amino aci d an@dantigerafogesost 133, eerneNrRinADE; prd aptisera fiom goah¥dsed by cl one
124-152. The V- segRRie 163 3iphriepiiifly the $&QNPSS hanies élape @ssaysSdsqhe above t he

am no achd Seguences of hosting anmna dhe? Uida) S treatment followed by C. difficile
challenge. “Goat 331 refers to antisera from goat #331.

Figure 17 is a graph depicting the results of hamster relapse assays as the
percentage of hamsters surviving clindamycin treatment followed by C. difficile
challenge. Hamsters were immunized with a fragment of toxin B prior to clindamycin

30 treatment. Hamsters were treated with vancomycin, vancomycin and 3D8, or received
no treatment.

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

35 treatment.

Figure 19 is a schematic diagram of the timeline of administration of various
agents to hamsters in a C. difficile direct challenge model. “331” refers to antisera from
goat #331, “Clinda” refers to treatment with clindamycin.
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25 Figure 31 is a representation of the amno acid and rel ated gemdi ne
sequences of the VL chain expressed by clone 124-152. The V segnent and
J-segnment genes are listed above the amino acid sequences. The CDRs are
overlined. MWQIW@1AN2 s a schematic representation of thBCTERIAS/EITS

pol ypeptide, indicating fragnents that were analyzed for epitope mapping
studies. 30 Like refgurimssayeiml®p icﬁngmereéartdmedmme@%am% gahe |ike

el ement s. Detallq%%g ﬁrl tlon of. t E'g{i%\fl r}ﬁbn order to provide a clear
under st andi ng ¢ eQIS) ARFPLS SEEVEAPS "E ne P8 £ ol | owi ng definitions
are conveni ently prBgucke2i 1balgmphdejhi§umh2®ﬁﬁlltﬂmzt dhaliengds 20054 HIBT 25
Definitions T %x,*,ﬂ? I n encoded by C.
dii ficile. T erée%r [lg?g%éa;ltg se uence 8‘%‘-&&%@% ¢ ?@gﬂ% A (SEQ I D NO 41)
is provideéd in Genaﬁta«(erazmarmrmtaae@@%tbemmﬁmqmwg@c diifice iin@d. 98593
((j 5?? al iSO F[I_%UV e 22y ureTﬁlbar&resVeﬁfaﬁbﬁoftﬁe B.Bﬁlotaﬁfﬂ]'s'a 1E’en9é of @'di@%ﬂ&ﬁﬁi NObY4g)

i cile. eamn aci dence o ileto

is provided in Gen K{’eréj &?P%E’é@%g@ﬁ ?f’&{%%f %Pen%ee‘i‘%?yéﬁs € 7476000
(sele al so gl gup@ceh&)geofﬁ‘mﬁiteﬂs@urvi\&ngl&mét C{)Wzd ifictibelindlengd.y 10 Wltﬂ

pol ypeptide." An "anti - L C 0 at 4.nteracts
wth (e.g., binds t ')g" pIPS’ d"bmgﬁaﬁﬁ‘; B-ﬁi,&,é‘ﬁ@%r%g%{?ggg*ﬁé}’ égth& ff cile
bact eri a. 10An p@rcenxago»fhmastmbmwing@r@hcwﬁicﬂodgalbm interacts with a
toxin produced by %gmueféait@.g'gg rghedegmung%&&uﬁsw Ghalfhge AaydNl ket OXi N

protein antibody nma ormatlonal or a 15
linear epi topepergqntafggo ?F%f@qﬁéﬂ’{“ &FF@{ ﬂﬁ%f’%ﬁejﬁ J§08%xi n protein. A "human
antibody," is an anFighesld7 islagiraphaiepicting fiohles ofasbagomsiideh in 6@ aevralititioh ved

from human ger | obul i enc Na3l 4 bodi .

descr i bea her elmrard PR ba e di R nc Bl OB 5 S,
gernl i ne 15 mueigpabbalydlenad eqaegaey t¢wnB. , nutations introduced by random or
site-specific 20 npLagenes 'a%e%r@se}ﬂtnagxwo%e Qﬁﬁuﬁ%ﬁ?}d& nﬁEer?ctchfhegﬁbnEésV&)the An

anti-toxin.antjbody, "or ant.i rtion t can adm ni stered

al one or in comqhawemreaﬁeflma? %v@claﬁdS V-sqge 18@@1@«5%1 ECEeRbESEh

infected with axe.ﬁstéd%m@lthemnﬁro ahﬁi\/dndguaeﬁymiﬂts@qneﬁéescmd IODRsGird éveliedci at ed
di sease (" CDAD Jarrhea

; w.abd |
predi sposi tion t owal %gh’(’,z e Man 2 R 323%@?3?3 O@"d@é’é@@@ %bé)sﬁquenﬁ?fd)érﬂbem ng
t r eat ment 20M t hVauthaibieapicssed by icldma v R4d 52 X Peer V-eogmesnit @id Hseghnent genesms tistedit ed
di sease and at Flfdvélfhécd?ﬁmé§+1§Bﬁ<?m?élfxwﬁdgéc@§€c§§)T @?RE%F@&V@H& can be to

cure, heal, eviate, relleve lorate, palliate,
i nprove, or affect Figare3(pageptssentatian ofike amwaﬁtsi adgelated ammligespauenes of

infection, t heth%wmbﬁuﬁe:qfregse&bﬁusﬁamwzr Th Vesepmest, Epsegmbm%dmw@a&tt he

di sease. 30 An aount; o 20, AL Lk Rllh ANARI VS LS, Ll o2 2 COAD

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

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

30
Like reference symbols in the various drawings indicate like elements.
Detailed Description of the Invention
In order to provide a clear understanding of the specification and claims, the
35 following definitions are conveniently provided below.
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"therapeutically effective amount,” is an anount of the antibody that is
effective, upon single or nultiple dose adm nistration to a subject, in

inhibitin | subject. A therapeutically effectyg f the
gWGQ&Q/IEgIé? #dﬁ%s%ﬂ%}dg.ﬁzé)

anti body or anti y fragnent may vary according to factors su as the

di sease state, age, sex, and weight of the individual, and 35 the ability of
the anti body or antibody portion to elicit a desired response in the

i ndi vidual . Aptmsigmeutically effective amount is also one in which any

toxic or detrineptal effects,of. the. anti.bqdy .or antihqdy.poLtion.is

out wei ghed by the ?'tF&“ab‘E%‘E?‘cé‘TfW t‘bﬁ‘r‘?é‘?’%?‘a&“@?‘f?@#ﬁ% aﬁﬁf'?er ?Q‘eof an
anti body to iamindidcid sequems of Ebdlificilz GoxDAISBQ/IDNQ22) BPTSBRIG0 $IepBIKED
paranmeter ca : | 'Eltm' @% it by -0fnef fi cacy
in humané. l@g?&ggéée%%?&%% a@i F%B}y of _an a.% &?%@%@ﬁ%ody&%h r ot ect
nice from | etefars te theltexin Heprotgin gcesdeddy (. 1diffieilan Theamie aad sqquerog of & humans.

O her animal nodels predictive of 5 efficacy are described herein, such as
the intestinal ligati e ibed.in.t | es. Al ternatively,
thi's proper t UBFISRT (R B 401 BB iedh Soep B Euh s B A od by
exam ni ng t h&7abi2, vérgionlGIt7AE6000(seeialnd Rigura 28U l‘Bratein® isasedrimtimétamhpeablyi n - vitro

by assa kn%)’{ﬁ ‘ he.skilled practitioner. In vitro assays include binding
assays,%such astpé}_y&’@d%and neutralization assays. 10 An anmount of an

anti-toxin anti bodpndmite€t difcile anithody®istanantibesyrthas interspts avithde.g., binds to) a
prophyl act i cgkégxm%%ﬂﬁef édbgpo%@ﬁ’clﬁ?&ddée@ﬁ Engpritk bRasa, | £n SRiabRHRhGEJAgE | S

effective, upo sln - or mul't)ple-dose admnistratjon to {he subject, in
preventing ofs %WP&DQ&P?@W%‘M‘I&P%%@ deq%g{?xﬁiéﬁ%ze (f-8e QBN CDAD,
or i nhi bi ti n@)a Asyaittoxinipheteiaahtibodyenwbaid toiah ebioygpe. gt, a wBnfortationsl & aof
POt eCt 81 eSS pr R EARSE BT A gl =L o o, The ters
"decr ease, " or the?i‘I'h'ukm;aaeti@d’y,"vihammtibedy)ﬂlet’hfaamdahlamd@nmtﬂ%imés'bet ween
tvo states, deflef sl himh bR GAmufodlobulit sSdighies! ThEhikaPinsbbiiel cal |y
significant oclllﬁ [ rgnced beCween the t] s{iat s. 20 As used herejn,

"speci fic bi gsciged Bereingpdycinelude,amino geid gesiqugs notespgodediby hpman ggrmliney, o an
anti body to: ifinunbiloBulindseaudnos (8.gQ mutatibing dtioliecediblytaridnpér siteispeciff at | east
1 x 107 M r, a_knd iZQ.bi.n t§ a taxin of C difficile wwth an affinity that
is at | &dst CWGHBPYS YrEse & yﬁmﬁcm%ﬂgpﬂ H? for a nonspecific antigen.
An "anti body" is dAnmntittexin antibddydomamtigen bindisg parien trerd¢ofiocan e adminfdtdred hai n
variable 25 [ [ j.n..a : : t-wo
Tahe (1) onagR it Bl vl Shohaldlat 2#%5‘%%?2%@%@?%@ C and
VLC regi ons dafiffieils or haying a Simmierg ofl €odiffieile-apsoginted slisspseygRADR  ¢.&bi 1 i ty,
termed " fﬁ”}?'c@ﬁﬁi&hﬁfoliﬁéﬁ aﬂ@&ﬁihﬁl‘gﬁh{)@r abéﬂis@?’s‘iﬁoxﬁfb@ﬁk‘aéh d’fjja&iﬁ;ga%mia‘@aﬂTw th
regions that are nore conserved, ternmn - framewor k regians .The
xSt bt hebieRs g PROREGE RedmeTRL AL E0 oh batng FbeSied Chaislea (see,
Kabat, E. A, astochuted disegsecandasrisif foPraddpse ofthe fliseasen Ahegreatmhent taxt bertestire, Fi f t h

Edition, U Spclepmdidfe ek, aﬁ@ﬂk&%{‘&ﬁ%@@, p§ﬁfa¥ei, ﬁﬁﬁ-ové}"oyaﬁ)éy? fecation

infection and the disease associated with the infection, the symptoms of the disease, or

the predisposition toward the disease.

30 An amount of an anti-toxin antibody effective to treat a CDAD, or a
“therapeutically effective amount,” is an amount of the antibody that is effective, upon
single or multiple dose administration to a subject, in inhibiting CDAD in a subject. A
therapeutically effective amount of the antibody or antibody fragment may vary
according to factors such as the disease state, age, sex, and weight of the individual, and

35 the ability of the antibody or antibody portion to elicit a desired response in the
individual. A therapeutically effective amount is also one in which any toxic or
detrimental effects of the antibody or antibody portion is outweighed by the
therapeutically beneficial effects. The ability of an antibody to inhibit a measurable
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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
i s conposed of three CDRs and four FRs, arranged fromam no-term nus to
car boxy-t eswo mog121422t he 35 followi ng order: FR1, CDRI, PFERRUSHBRDI72FR3, 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 enbodinment, the antibody is
a tetramer of two heavy inmmunogl obulin chains and two Ii ght i munogl obul i n

chai ns, wher epamameier asa 2¢ gvalugtedyn nooBnal mogsbsysteny rosticlys) e iasy indwenans. ght
Ihrmunoglhobul 'F‘or%?ﬁh g, Ak Bbiliff @fralnc‘agﬂn@?ﬁ ﬁﬂhﬂbgy tprdtect Hics Woki Iémap@uaﬂén eT%

eavy chain cons i on ‘i_ncl yudes ,three i NS : e
light chain Wghgfgﬁc’lgg@?%d}% @8 rp E‘H‘”&f‘f a&gﬁegl_{quegjpre riable
regi on ofst heefﬁm\y)arédaaﬁbddll@m csheh a‘s&h@mte‘sﬂmahhgahdmmoﬂemgesdnmmthehat
Interacts wt nt L. The t pically
nmedi ate the ﬁ’ﬁ ‘% 4‘1%%%“'3 t}l]gs()‘[(ir‘S e?@qrg&é?&ib%ﬂiagém%pﬁy?&ﬁ ft"%%s%n%?%% ud| ng
various cel |l se\miuatehéwylewmnm:\gtjnstabht}(d the ¢onmone¢t@n0diéatb,§)1clamadmlmeomznr st
component (S filro®y akddfs ﬁ}oav@eqoq&é si§ rsaﬁaeﬁersyﬁzﬁ%sé;%mbﬁmbma&%ﬂa%egy

0 wel |

i ncl udes intact obulins of types IgA 119G IQgE
as subtypes t#shepEL SA&@DM@F‘?@hﬁatiqli’eaSﬁY@ht chai ns of the immnogl obulin nmay

be of types kappa Qhahﬁmhd@fananhrmmaﬂdxmylefmcuveed eSeﬁt@d@soﬁIe@to@hma

O R Bcl] G BRSPS L BRI B, o ¢ e
kappa, | anbdasm@b-pham(lh@é&domaﬂnhgﬁﬁmonga musubj(etfg@ preveytiag of dpbging théA) |
delta, epst ' Ofocuffifte e aeURlidn ochRUARYF ’orﬁﬁﬂﬂﬁhn%uno g#&ag.u thetodly | ad

|nnunoglobul1n vari abl e reglon genes - en "l'i ght
chai ns" (abouHoweverpf longertime BTy rg@yuograée shdBcreased, dosgs Paé‘lhee regi on
gene at j§fe Mdidistegddn nus (about 110 am no acids) and a kappa or | anbda
const ant reglon g

¥ k) ' gk, obylin
"heavy chai ns" Eb:ﬂlﬁte%%s I?ﬁo%ﬁ ‘&h%ce itye pﬁge)“{l agy e e%Ya:ﬁm &ﬁasghcoded by
a variable retj;ieoma@ém&tlaealﬂwvglmndrdenoteaﬁamnammﬁmchcemhetwbenm statdser

af or eent | ONefeA3 ;60 0" GFARSalForinioH Wi ER ARG Y 30 A no

acids). The term |nc es an obul I haV| ng: CDRs
froma human U&‘Oﬁ’i@?ﬁhurran source. The framework of the I mmunogl obul i n can

be humangy humani zegs ufi 1R, IngHiRiEc binding” a“@%ﬁﬁeﬁlﬁmﬁdmwéfers el fBiREy t

e s ot | e kbbb U AT o b e A i iR
| gM or | gg(;) dt had(Z)%md&n@Ctd?ﬂ ob¢. leu&ﬂh?mmfﬁrmml #thg atrlwtb m;;-mﬁi@smeﬂhe term
antlgen in 0 t or sinply "antibody portion, or

“portion”), a étggfﬁﬁgg ranol;lg?ecfﬁwfuglg portion of an antibody that
specifically bi ndsAn(iant(bodﬂ'ls@mmtemﬂnomdmg #tflgast ang of éwe). heavyoltl)ehaip variable ,
mol ecul ey n w@egﬁas atme?elh@wmglaw 1east%ha pem ; ) chitllvati§igt h. put

whi ch specific nds to a toxin | es o por I ONs
enconpassed wWragHIE (é%lliée"iaé‘?qfﬁerﬂﬁtaf M) bWﬁj %r\flr(bﬁagl%*ﬁ Can be cr
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

30 precisely defined (see, Kabat, E.A., et al. Sequences of Proteins of Immunological
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 cmboxy—tenﬁnm in the

35 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

a

-
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an antibody include (i) a Fab fragnent, a nonoval ent fragnent. consisting of
the VLC, VHC, CL and CH domains; (ii) a F(ab')2 fragnent, a bival ent
f ragnent comr ?lon/ two 35 Fab fragnents | i nked by a disulfide bridge at the
hi nge region (k ??ZIéZZFd fragment consisting of the VHC BRH/USHOSRSME ns;
(iv) a Fv fragrrent consisting of the VLC and VHC domains of a single arm of
an anti body, (v) ra dAb fragment (Vard. et al., Nature 341:544-546, 1989),
whi ch consi sts VHC do i), an isolajed -1 006/ 121422
PCT/ US2005/ 003?9 gl&‘ Hﬂ‘gm %maé{eém ﬁ?@@#@b&&&éﬂﬁiﬁﬁﬁéﬁe
sufficient f rarmewdhamccoﬁslamrégﬁminblpdemm domaiys, CH, GHi2 age@HRI The light por ti on
of a variable re I i of bl e
h%@nst@Pﬁe&%tn i9 &8 ﬁrﬁs@g o?gneoé)%ﬁa{u? rt‘L Theavahhﬁg ?ﬁ?&a«glhé/ ﬂerakrﬁ

reglon and an g I gen Ion O haln vari a
e.g., the swo @ndrhghts;hans cmaam/a bmdm@gdnmam\mm@tn@ctvmih andntigan. ﬂ&newenstamsu ng

r econbi nant net, Jof B aﬁm’ﬁé(di&n?hicﬂ \}Hn ﬂmﬁﬁd;ﬁgapdhsanﬁ%aw& Rosbﬁssta@éﬂ& as a

single protei Nl I ons_pair

nmonoval ent nol ggqypré,gnc (‘%&W%c ’@H&‘M‘F SW@&%@V)" “é@é’eﬁgcjﬂdﬂﬁiﬁlﬂ et
al . (1988) Sci %ezgo&ﬁe @ tztﬁécla@wdl cddhgﬂé@éhteyst@ Theh%ﬁﬂ)'aﬂﬁbacy" ibethdles Acad.

Set. USA 85:5879 ﬁ"ﬂ%‘-&ﬂguﬁ"ﬁ g%ﬁﬁ%k&g&‘:gﬁbw atﬁgesiﬁ Qggassed

within the terdf
portions aoe otwlmrmﬂlelhghr@amsmﬁﬁiwnmwabglbbldhrmqu&oﬂtmnkappa orfldmisda. wi t h

kill inth t, ar
e e B e o
an anti body th 'S afflnltyfor a
Bt oty o1 o Lot L e e refer
to a preparati gfﬁr&@f h @%t[&%o?{elf%gﬂps ?“ﬁﬁg“r@af a%rFﬂ(’%g?}eﬁgﬁsgV ﬁﬂtsgteul ar
co {rpgslj ti dat hT{]nayﬂadnm%?‘iinegiomérfﬁmgzmablemglmﬂagm;ts Bﬂg&hﬂﬁﬂ& nhmuaoglE%g;'zgam to
antibodi €s thate,Ghe (awont B5 K3 é-%ﬂfl@ga are e g edby aYlarihti@ e gatthe

reconbi nant neans as an I es esse a reco
expr essi on vecN-termings @b@l@dlpmn@ncaacmﬁancb@kappaah @l censtant regioztgene 4tr om a

reconbi nant, c QH@CO@)@Pfeh&inué NidiRRAYH 1hx9{1ﬁ6¥18?xﬁﬁlt "R &M’S@E&I‘c &0 KI5 Qg an

ani mal (e.g., a use) i§ transge n"i mmunogl obu enes or
anti bodi es  pr éy. ﬁE’éPO*’é’J@ﬁ?é&%%@laT&Y@%?PaEﬁcb qregf?{ @ans?lea(%lgp%#é ans

tDrl\llzt I nvolages s;gids):anﬂgmebfﬂﬁ omwafcbremwtlb Uﬁemdonktm:.ltlrgg@egmes,@cg.legm to O]E he{j

sequences. Suc ant s el ude grafte

chinmeric, in vi 908&8 g?gggga?xgmgacl&s%y?ﬁﬁge ‘“’a?‘%? %uﬁgn ﬁ‘%&?& and may

opt i onal I y i nclmmoginbulmhavmggCBBsﬁwmah@uarf ponorhiourean Sogmerﬂrhﬂ&amework of

[ rmupogl obulin tﬁf ngf"b“ﬁc lﬁ% lﬂnanﬁibﬁ $ oﬁ‘huﬁ{éﬂsé %m; gélﬁ.hrﬂmrkcm "
E ogous 30T acl

(or "substanti éfers to a fLrst
nucl eot i de seqlm%@ qaalpcré%ﬁﬁtaa igrpicatydu himansed a FygHsHS framewwéreﬁg|,eapnsgmsus
equi val entas( €. Gequenbd.h a similar side chain, e.g., conserved amino acid

substitutions) amng acid resi, Qr ot| a se A cid or
nucl eot i de sequenc& HFEHE AL lfcﬁg’ef F‘;rfgrtg%%ﬁ‘ﬁ a’é‘%@é{&f)aéﬁerﬁaf@@fjﬂaf"h)% eot i de
sequences have escodetl 4y heavy chain constant regmn genes.
The term "antigen binding portion" of an antibody (or simply "antibody portion,”
or "portion"), as used herein, refers to a portion of an antibody that specifically binds to

30 atoxinof C. difficile (e.g., toxin A), e.g., a molecule in which one or more
iinmunoglébhﬁn chains is not full length, but which specifically binds to a toxin.
Examples of 'bir‘lding portions encompassed within the term "antigen-binding portion" of
an antibody include (i) a Fab fragment, a monovalent fragment consisting of the VLC,
VHC, CL and CH1 domains; (ii) a F(ab"), fragment, a bivalent fragment comprising two

35 Fab fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment
consisting of the VHC and CH1 domains; (iv) a Fv fragment consisting of the VLC and
VHC domains of a single arm of an antibody, (v) a dAb fragment (Ward et al., Nature
341:544-546, 1989), which consists of a VIIC dofnain; and (vi) an isolated
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activities.

Cal cul ati ons of

In the case of anti bodies,
specificity and has 35 at
"honol ogy"

the second anti body has the sane
| east 50% of the affinity of the first anti body.
bet ween two sequences are perfornmed as foll ows.

The sequencedVQPU/M#Hned for optinmal conparison pur posesPCEU§00S3RS can be

i ntroduced in one or bot

h of a first and a second anino acid or nucleic acid

opt i nmal

sequence for -19 WO 2006/121422 PCTI US20051003725 . al i gnnent and
ongth of o r o RUICE CHewae ach (OB SRR, FRHouE b SegoaiE ae
50%; of : t ge l e tngiijirl,@J‘g.,tahenﬁgérﬂjiﬂrﬁngpaa'qmemea_riaﬁh&eginh.nﬁna\fxﬁgbnrb;lﬂhWimof5

nucl eoti des at c@ ] QSitli . ons
are then corrpaarclé%'l.i g%gxgﬂ%a%%org ?B%(?%lg}tﬁgn*@@@%gg%&e%ﬁg%?@ o%&tﬁ%ﬁé@é by the
same ani nosaci dregiomsigiithe dvo deainvef theFu fraghentc BEECang YFT. g0 pojinedoysingn t he

second sequenceecdrififank RftthodB) 1A dyRihedd Bnllef Bl drfables Bend (3%e RARIal b Ggleas used

herein am no acid valent to am_no_acid or

or _nucl ei,¢ aci [ tLty" is equ
ST SAeyin AR T VLG o A Fos P G FoR RO B SR oIy

nucl ei ¢ acid " HY ences
i's ka function qﬂmémadr‘]siﬁgle thddh Fv (2RY); etl e o OBird kMS(ISMr&?nM%tMG-ﬁG%JﬂHE es,
taking into accQunt t of, gaps,, an ) ch gap.. whic
need to be intr L‘Eb‘g“ﬁé%ﬁ' ?TcaltNa%ggﬂr@%&@%h%@%ﬁ&%ﬁ@ﬁg&%&ﬁle
conpar i sonoof satjbediewae alsd enempassed atithonthe terpe'antégen bimsiing mytortjefween  t wo
sequences can_ beRG&RRIckolRol5pAflof HELARHBE LEAL IR WhimIdiRs RS

[ m ned_using the Needl e

honol ogy bet ween ) am_no aci equences 1's dete ] us
and Winsch, J.thessgvithskill in the ad.pnd feezportiansare scregned o wilifyiie fesawe muaner as
i ncor por at ed i Ngr@irt4e€ antiBdRicer 0gram in the GCG software package, using a

o oseum 57, Se0r 10 ik, Ml s SR RERALLe BB, MR B .

under | ow st r i rigjeding specHotityand affinity dorayparticAlar terggt, esg. 1 epitgpercThis trmvimoiydebagh
stringency condifl . ' " bl Ll O zak | g&% hi ng.
Gui dance for per”g‘d&?%%‘ﬁ%ﬂﬁ%‘ﬁ’ﬁ?g af@%%ioﬁ%g@? Péﬁ{scoggﬁré Q%lgﬂ’ ?‘g]{ljdrlllgag i) e@% nt
Protocol s i n MotetEtn aprepaationof antibediesqr pesions therpof with v singlesmoleenlay 6 1989,
whi ch is incorp@mositioner ein by reference. Aqueous and nonaqueous mnet hods
are described inthat refgrence and ejither can.be.used. Specific

ybr i i st 1 on condi (e GoraRaR RO A0 LI ST 9 Bilbociey et
st ri ngencyzohy br preparad, expressodictirdatedr or isdlated byl racombimahionehe,/ sholtlas mitibodiesat e

[

man

t 15

(SSC) at about
at 50C (the tenpel

tf SRl

ISR Voo 2SR o aliod PRkt

can bé T nCrease

stringency condiselpief &ipm Diccombinant eambivajerind pntibody ilirarntanibodiesrisplatedfiem agx -

SSC at  about %alf(a[g!,‘a‘fﬁ‘&ls?)%hﬁri?trﬂisgéiﬁé for WAHRE funtin bl ebilin Benes Or A¥hbalies at.
60C, 3) high 30 st r%%enc%%& ybri dj zat ron. condi thons: SSCglat about 45C,
fol | owed by onePTEParffhE¥PresiadifEsatqdy ofysalgtedby-any,otper megss fat giyplvessplicing of oy

giS% h fst H nge gc%hlhydmrﬁx@hmgloamun gsr?adéqdemtg 1o &thIgNA%gQu%ig@h@ﬁa}hab@?biﬁ&ﬁtSDS at
. foll owe ne or [ e _was t . o at_ p5C. IS
ooder st ooq ¢ nat ARGt ot RulRAGE CoR' et ctitmierie it belbraléd (o g o by Dlage

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 number of
identical or equivalent (e.g., with a similar side chain, e.g., conserved amino acid
substitutions) amino acid residues or nucleotides 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 performed as follows.
The sequences are aligned for optimal comparison purposes (e.g., gaps can be

35

introduced in one or both of a first and a second amino acid or nucleic acid sequence for
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35 described herein may have additional conservative or non-essential am no
acid substitutions, which do not have a substantial effect on the

pol ypepti dew@yaggmgﬂ§ Whet her or not a particul ar subspdt/u$zoesmosvizs | be,
tolerated, 1.e., wll not adversely affect desired biological properties,
such as b| ndi ng activity, can be determ ned as described in -20 WO

2006/ 121422 PCT/ US2005/ 003725 Bowi e et al., Science, 247:1306-1310, 1990. A
"conservative @mmmnsmmmmgoug sequerves can betdisregandedafnr compaciseh

residue is re chai n.

Fam | i es of a%‘%%ﬁgsémgﬁple% ues giggeﬁggsegﬁ&{c? g& ﬁg H@aﬂ%ﬂ{p"!\s@'sgsslls qte

defined in thdeast p0% phthedengilpf ﬁhegefﬁrﬁ@qqsd@eam nﬂi%ma%amﬂmma%orc Si de

ggggptsl f; e, é{’g. Y ndclléghdi& at @%%sﬂémng iihﬁa el s%goxggdrg}lae&id%oﬁhaﬁme fRn9. .

aspar agi ne, ‘i??"é’ﬁ'fe% HP)éiti"PH? @Sﬁfrﬁéeqqewdé PFPL g’?’ﬁ%ﬁ’aﬁﬁ’)a"%ﬂ‘bﬁ‘%l ar

Slh de Fhfil ns (eregdue @xmeliea@de aIM¢msponain§q?smgﬂmmeeconﬁ@éqaa:ﬁ:enmen ther ol i nio
en aanlne i oni el ar } NS e.dg.,

Phresnner vai PREoRS Menidd XL ATII R ARG SR RIEG GORIGRIA.C: 0.

phenyl al ani ne, "1denn95ﬁummnwﬂenhtmmo aeiil or mclmoamé§'bemplogy" a'hepcrcaltuctbntlml due

is a resi @ue t eéﬁ%e@ﬁ) gﬁﬁfc%sf rfﬁ’ﬂ@tlbﬂSfth%hﬂb&ryo??degﬁgél%laﬁﬁo&fshﬁred by

pol ypept i agent ., an antih
substantial ly tapﬁ@umgs,éalm) aqsavntélmmheyo Méraé\ééheelﬁngtbeéwblgw, whigh no

aci d residue L&eﬂaﬁwmﬁodute&mmpﬁnﬁhﬂmenwﬂﬂwﬁvm@mmse defined, all
techni cal and sci ez.lthgflc t er ns_used here(}(ﬁi?tnave t he

oo uader ot ooc e rofmatilos ST inds ad ferfifarloR 8¢ af B 5ORAREN Bpfifen
i nventi on bel otmg@eqtmncetwaghe aecohplishesdndingmteatherhatical algdrishmo Thepercentl ent to

those d ri bgghn

present ?ﬁf/ent | on ﬁqwg% &‘ﬁm&&a hQﬁmpirsEélg{rel g&)gsr&éggkscrl 58‘2‘? oW.
Al publicati oWémSGb‘&t'eM?l Righ148446145As197 }&“rhﬁaé ﬁ@flnﬁ@P‘éﬁa@ﬁ dggg the
Tent | oned her eGAPRHGi SOHRTEGSORMte @(ﬂ@g@ﬂ@lﬁg b BlédaainI62 seotiig mittx whifh £ ase

f flict, th f | u t trol
'n addi ti on, + 60 HRREBITIAPE ErRoHGHS °§woof2§gﬁ€a€%ns§?@ BRIt e onl'y and
not intended to beAs usredhenegl, t]:x’bﬁelﬁv‘élrybnémes undéx lod/fshungehw,msdmngstanghqnoys,l tldve '
t rrhea an
cgr: tnl gr?%uﬁhpmﬁg% ygﬂeé@ﬁ; | n a S e @ﬁeérﬁ&tgnén and @ﬁ%eg%g%ﬁ?n %@ for
treat nent and m‘béld@qmlbﬁnddﬂ@ngdﬁmdamﬁ@ém@m iQf} xactions ¢OXD) . - The
conposi tions i pphdSECHPEI: PPGESS irﬂﬁ'&le&ﬁ&oﬁ’ﬁbﬁ JBE&WIeQ%cS&S’s NIWPGS 304 ggul ar

O N
(e.g., toxin Adeadbdddxthat BYferetoes anaaiﬂtaremi 109 used uSPatifiotybeilizatidn @Inﬂiubﬂsii es are
Dr 0w ded " CBE R, BRER TR B B TP g DR PSR o
bel ow). Conbi ndtlwgie@ommtratet(mmtabnut B0, delloavred byltwo va8hesrin 02X38C,
0.1% SDS at least at 50°C (the temperature of the washes can be increased to 55°C for
low stringency 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 high stringency hybridization
conditions: 0.5 M sodium phosphate, 7% SDS at 65°C, followed by one or more washes
at 0.2X SSC, 1% SDS at 65°C.
' It is understood that the antibodies and antigen binding portions thereof
35 described herein 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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-21 WD 20061121422 PCT/ 1JS20051003725 The new net hods i ncl ude adm ni stering
anti bodi es (and antigen-binding portions thereof) that bind to a C
difficile tggodRisrsubject to inhibit CDAD in the subjectusihesoozaxanpl e,
human nonocl onal anti-toxin A anti bodi es described herein can neutralize 5
toxin A and inhibit relapse of C. difficile-nediated di sease. In other

exanpl es, conbinations of anti-toxin A antibodies (e.g., anti-toxin A
monocl onal anthmdieE&l), Sadefice, 347:13060X310, BodNtA hodsecewtive ambe adingubstittemds t o

i b1 b ) S6ARS Athd SHRSAOR rohSIRACE BlindhaERaRuE RhaRDE - e

hunman nonocl o | seas
gut) in vivo. smula_r s1®@hmﬁmﬂlwpﬂmmw1@ss1duthamg sinyilar pide elrpdnsdiaye b?ﬁnrral s
are immuni;zed ydghbq fthé &%“Thé’sé @Jﬁﬁé@ﬁcﬁ&e Qfxﬂﬂofat:idﬁ it HaSic siﬂéeﬁaiﬁse( %nt i bodi es.

For pr odum ng anti-tqxin_anflbodigs, ,ani ma are inmunj z

i nactivated tJdYFR% af%ﬁ‘m?’é%ﬁﬁdél@ agigig §i &8 FREFCRSide ma@”‘ga‘”d)by
treatment wit hlﬁcﬁﬁrF&i ptﬂﬁm chginy (@g adsﬁahgﬂe glitainine skeine ahreerzﬁmeymﬁme,at ment

(see; e.g., Re S i1n zZym 83: Wbodr ow
2nd- Levi ne. bl side S G5 o1Heit Ao Pl ik, sbfeleing (00K
1990) . Mut ant piohnh,phefnfylahamrm mthmmnaxmpmph@atdm@ebramhﬁd;mﬂycm (eg., produced
usi ng recgnbi t ok 618;
5 244, 6570 5 3&@%% mgé%%a%glsne?gﬁldm %Hﬁ%sslgﬁ%%amsé > dxanp! g&n Rishith, O
cont ai ni ng del &R t&%‘@rt mutations in the toxin active site can be

made. Reconbi nant Af'ﬂcﬂﬂ&@élﬁlall'!fanﬁﬁlﬁadi@i@jsm&e G yekiGud theictad Se LoD AERNBe
Anot her appro treat rrent Wt

to ina e the t
UDP- di al dehyde‘"?@a*ﬁﬁe%ien%ﬁ °*Ia11° opty dsqcﬁ’r?ﬁﬁbl ding-ABEN 4 8930 91 f@’fdy’%%?}“ Thi's
met hod pr eser vsubstaitiallyatterng sbivlogical activity, Wwherdas ain Pessantiel” atinceandl tegidadran
ot her treatme elicit antibodies nore reactive to the native
t oxi n. Th‘?’s me ﬁxlgﬁgucyﬁs‘kgaﬁ Scribed in Exanple 1, below. Anti-toxin

anti bodi es that bi ridnlgss@theswise defined, albleplniog] e%shsqlemlép tgems wradrhersip hveithe
epi topes of togam%r&eanﬁfgras@mfﬁah@ un@esRBE bybﬁé‘bfbr&ma@tdkﬂpﬂ)th&ﬁ'ﬂtohﬂﬂ&%

epitope in an regi on, of .t XI n, A en no, aci ds
1- 1033 of tomW"?{)non?Ff‘}Bg%‘ggl g’i‘meﬂ’g t%n%lgswﬂr B%‘?Wé‘ff’%%tmfeam ds
1853-2710 of tdescribedhercimcanrbe use'chmlhepraeuce oa tdstilypolithe prebenbinvehstiomnshitable .

noutall 25 L Obfiofs Bl s, 804ERIbORGIN R buARLAGA Sk sbiRdsoR 10 O

toxin A Simlar anti-tox] n n recogh ze’a ’'c epitope
of toxin B, epaéents,and pthereferenses mpntionpdherein aze iBcorpemated dly refoienopia thdin one

exanpl e, an anéﬂtﬂ&yméa@é of PRfIRY, Ieéyfh éb%eifﬁrcetkdrgﬁﬁm | RfiBHE a1 bR

epitope within am.h toxin B 2006/ 121422
PCTI US2005/ ooslpzaﬂdmesﬁ@? alare@ﬁlsomeﬁﬁe ﬁn%wwlqﬁﬁéﬂl mﬁhﬂaaﬂwﬂ potptcadgedy ce
to be limiting.
25 ' Overview

C. difficile is a gram positive, toxin-producing bacterium that causes antibiotic-

associated diarrhea and colitis in humans. Provided herein are methods and
compositions for treatment and prevention of C. difficile-associated disease (CDAD).
The compositions include antibodies that recognize proteins and other molecular

30 components (e.g., lipids, carbohydrates, nucleic acids) of C. difficile bacteria, including
antibodies that recognize toxins produced by C. difficile (e.g., toxin A and toxin B). 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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Monocl onal anti bodi es can be produced in a nmanner not possible with
polyclonal antibodies. Polyclonal antisera vary fromanimal to aninmal,
wher eas nonocl onal 5 preparations exhibit a uniformantigenic specificity.
Miri ne ani N0 200681625 are useful to generate nonocl onaPCEUB2BHMB®ES, and
i mruni zation protocols, techniques for isolating and fusing splenocytes,
and net hods and reagents for producing hybridomas are well known.
Monocl onal anti bodi es. can be produced by a variety Qf technl qgques, including
convent i onal Hess¥ mefhedsinelnde admipistering antihggies fand antigensbinding nartians onmt i c
<1:t93|7|5 12 hybr i i | nbﬁngqdlslam afetlﬁﬂﬁltd?ﬁ tMﬁlBlbﬁIGDAM@iAthEGubJQ&GFoﬂ95

ee genera rl ow, n a ab LALory
Manual , Col d 3PP ih‘ﬁ&?‘b ool Pty g’?‘k’“&?‘é‘é‘”““&@%’ n%%ﬁ%? Giailts, * 10gg.
Al t hough 5t hestexmu’aardlamhlbtteellapsecpf& difficlekmediated discase hhe:iharammplbs; use,
humani zed [ human

 OF citiRifioR1o¢ RadoRth A flbRkict AR, HUIHRR RHohBAG:P fndiafl Al

subjects response rommce

and ot her spe@ﬁ@@xmﬁ@lﬁbpm?ﬁﬁ@b%@ﬁéﬁ§@eﬂé°mhlﬁm%ﬁe@@drﬁuﬁﬁmed a
human_ant i - Momsderie of BREYse 261apdeMihe heBRPR SR cloHaNEmibbdieSmap localize tEBIRGE Res.
45, 879-885, 1985) and.is condition that causes serum sickness in humans’
and results iMseEspied heBAHEYSf the nurine antibodies from an
individugl's circulation. The i mune response in humans has been shown to be
20 agai nst boththe vari t he constant regions of nurine

i rmunogl obul i Ge'fﬁuﬁ'é'ﬁ' ﬁ%’gg@?’o‘f anti bodi es are safer for adm nistration
to humans t halmnsmogénsdi es derlved from ot her animals and human pol ycl onal

anti bodi es. One US]ﬁngﬁerB.lYEﬁnMS ﬁgingﬁhutéammgg& Retas AR |nocl onal
antibodies is transgeni ¢. nouse or esgwggs n,i muno .obul i n genes

rather than .Prgdm%n‘fz@%?@rpm%ﬂesg e EHEEERIVH ce,
e.g., "HsVAbTidhctiviard toﬂﬂ?bﬁtdimdb.u'm&ﬁns mmacmcﬁbméd 2. g0 dyareainitnt @ith t hat

e T AT O I A0 YT A
and K chai n | MethodsinEnaymology. 83124y tH83NWoedrom andievineceds3 88w EHn4iatio56- 859,
1994, and U. Sy,Rafs, l\@arzgl(béﬁ%) Inc) SR FbriRI1960).t Nt @enzﬁwza‘l'el o’an%n i educed

expreSS|on of nouse K, “and "I n response to I.mmu

i nt roduced h{?ﬁ’é‘??dﬁ@ﬁ?}W WGIPFWCQ:W%FG? 36 msthodp (Res-e- Y- §sgat§vm t chi ng

and sonagg C - NED8S, 8623 5, 212@ m&rﬁgwt,@sm gBrz 583‘ 51358 86 8Lt 13,439 @Ksywwek
anti bodi es’ (Lonbe

Experi nent al PHER 1&8’6@6‘&3 ﬁcéio;@o Wimnfg VI evve@ﬁ A LOQNGE%]M

| nt ern. Rev Recombirint fragi@ent66f A8 toxin @an beamsd Iaiannmugpgeﬁs Aﬂﬁhmlapbrbanhber g, N.

, Ann. t'

transgenl C mA@ZH?ng eg%:ertlzgﬁll1 ?n Wﬁ@t%ﬁﬁhlﬁ{ ay H?ln’lirgf '?WP"””’
Nucl ei ¢ Aci ds6$€é)s H)?AcHOIQZQOQ)z 81?h16g@§10d posavesthe natn@ stré@tu@tof thertoxinmare onal
| mmunol ogy 5: 27 2bo Bfs 8in SHcit aREBY 2GR0 tiChative USA

90: 3720- -23 PCT/[ 1] 05/ 00372 724 1993 Choi et at,

Nat ure Genet i {o%in. slmeéeé syg%sr@ﬁgrp ¥pm ??ahe%w EMBO J. ,12: 821-830,

1993; Tuaillon et Aht;-tokm hntibodies thaf Gind &Qﬂ.ﬁ’e\ﬂﬁmmﬂﬁgﬂﬂcaﬂﬁﬁwf@twithspeeiﬁcat :
epitopes of toxin A. For example, an anti-toxin A antibody can bind an epitope in an N-

book of

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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I nternational |nmunol ogy, 6: 579-591, 1994; and Fishwild, D. et at, Nature 5
Bi ot echnol ogy, 14: 845-851, 1996. See further, U S. Pat. 5,545,6806; U S

Pat. 5,569,825, U S Pat. 5,625,126, U S. Pat. 5,633,425, U S. Pat.
5,661,016, U S Pat. 5,770,429, U S Pat. 5,789,650, U.S, P é\ g 2 4,318,
U S. Pat. 5W97¢2°6é‘§b‘2%md U.S. Pat. 5,877,397, all by LOM% ¥, and
PCT Publication Nos. WO 01/14424, WD 98/ 24884, WO 94/ 25585, WD 93/ 1227, and
WO 92/03918. 10 To generate fully hunman m)nocl onal antibodies to an anti gen,
HuMAb m ce can,,.k ) , C%CI‘I bed by Lonberg, N
et at Nature, o 594 O et al., Nature

Bi ot echnol ogy, 14: - anmghes canbemdmdznamnnﬁr@fcémmlq/mthp@lyﬁmeé will

be 6-16 weeks & ﬁqggy JLOfhePed purified
pr epar ation ofaﬁfl?g%fsl 32%5&1?2‘?% r§9aryn eﬁjtlglglttb%m I nmu ?@Jg%%logalHul\/Ab m ce

| ntraperi § onePrepgrations W?%WO&H@B%mweﬂéaﬁ%sMu@e fystems s useid

l'i pi ds, and/oro @feﬁi@mdﬁ@dlﬁxammmeesand fofimieationiolotdlbtechailiued fob issiatih d or
nonvi 2l e .Cm%h?%gaia'sﬁe%é B o b RO R ofbeBE v PRed reve e
Freund' s adj ukaown. Munbcloeal abtjbodiesicambeproduded by acratety Ofmbmlqms, xmhdmgup to a
total of 6) V“cBHve‘ﬁHBﬁzﬂ gb&oﬁdi%?t?lﬁﬁ goursed%o ’ti Ok WAdd sdififtic deflM

response can be nonitored over I puni zat 1 on protocol W th

pl asma sdfpl edybedizgfioniechniqug opliohlex snddiilstein) Nefuise d20: 4Phel HP o SeecasisliBe
screened, for HawayBl alcmneubSﬁqmdiebmﬁwrm@Munuambmspmg«mﬂboﬁ uf fi ci ent

titers of ant i be used for fusions. Mce can
be boost ed |ntlra'h h’&ug sn?t.ilnollc"l nglggﬁqr 3 g@s before sacrifice and renoval
of the spleen. It |Adt1mugtethbsecktanﬂard t&lﬁlqhas:ireknowﬂ atr is desttablerto ngeehummaizedeed t o

be performed. ?ﬁ En?Lm o&r‘%s?a&l’?ertcﬁ’ |k tg‘i‘rgg&%man%ﬁ‘ﬁgcté%&a% . The
nouse splenocy es can ate ana use
cell 1indg5 basémmap@mognt@na@mnpr@p@esteanﬁbn@w @gmmlicﬁgndrgﬁb@rsam Taaree t hen

S gl e cel | sunut fesBbids it alioptie “%msﬁ“‘{‘mm“’@?%‘g&r% ?9HAqarMe flsed
to gne sixth tf H%Mggt}m%prgkg a’%’iﬁ y%,& gﬁiﬁ%% cells

(ATCC, CRL 15&fapsesbérimsitinedsm hi@airsand %s&ltspilna:hlﬁd ch:hraﬁc&pcrfake mmﬁmé amiB&sdi@éS in

flat bott t e | d. t ' .
ot om o Bt oA il S S S e e
medi a, 5%or i gagaingtbGENhe variabld dndgheicansianeregionsrdf munipeirmminoglobulinsiVHugmdi um
0 | e IOy
5 mgim str ?Spf‘?ﬁ’y%gﬁﬁ‘ Aoy g“é’éeyﬁf?ﬁ%‘?’g’?ﬁ AR o B BuoaPliisy. |
added 24 hourfomp a@‘ﬁélsﬁﬁ%h‘éﬂénp qlenal patibodiseks, cells are cultured in

medi um in which t hmﬁ%%@@%&%%mlgaﬂﬁeﬁﬁﬂ%ﬂﬁﬁoclw antfhotiepisaced
with HT. Supernatants fromgJ ndivi du S ar EJP%’ en scre eaﬁﬂﬁsBELl SA for

human ant i - t 0,4 FRRSBSOHC YRS thas fagress ‘ﬁ?ﬂ?L
secr et i n@5shybrmcisriemanegloein e, Sach Emsgchlagmene gahHuM‘Abé"E hhice,pnoniain ve for
human |1 gG

human immunoglobulin gene miniloci that encode unrearranged human heavy (u and v)
and x light chain immunoglobulin sequences, together with targeted mutations that
inactivate the endogenous p and « chain loci (see e.g., Lonberg, N. ef 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 k, 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. et al., supra;
reviewed in Lonberg, N. Handbook of Experimental Pharmacology 113:49-101, 1994,
Lonberg, N. and Huszar, D. , Intern. Rev. Immunol., 13: 65-93, 1995, and Harding, F.
35 and Lonberg, N. , 4nn. N.Y. Acad. Sci., 764:536-546, 1995).
The preparation of such transgenic mice is described in further detail in Taylor,
L. et al., Nucleic Acids Research, 20:6287-6295, 1992; Chen, J. et al., International
Immunology 5: 647-656, 1993; Tuaillon et al., Proc. Natl. Acad. Sci., USA 90:3720-
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5 anti-toxin nonocl onal antibodies, can be subcloned at |east tw ce by
limting dilution. The stable subclones are then cultured in vitro to

generate nts of antibody in tissue culture
character f‘g@#"éﬁm? one enbodi nent, the transgenic anﬁ&ﬂ}égasog@&l%s generate

human antibodies to the toxin contains at |east one, typically 2-10, and
sonetinmes 25-50 or nore copies of 10 the transgene described in Exanple 12

cony of 8’azl4.8§ﬂ%“ 100 R et NaB Glncef 17,12, IRAPCNEET. A8, BUBDYR 5 51 "0y

98/ 24884, and82}-830,d0P3pFuallpnis b Mmmunqielm%ﬂéri%dl%s Falorgbettaf.hed |n
Exampl e 10 ofpMbfRéhad 4RRdmolb %ﬁcmﬁm $o0f: aNdFichwild, . RESE N ¥ P €SSI Y

hookP g e Bistansiogh it V4% TS SeberionsBopoap AR FARL oSl nel

copy (per hapl56b82S.d0.SoPatc$628yHE0 S Pan 5,633,425, TAS. Mﬂ%h@ﬂaﬁ;ﬁﬂmatear ranged

m ni -1 ocus ( r | (per

hapl oi d set ggﬁgﬁ? %S ﬁatE?%q%ﬁ) bgsa?;agﬁgelé%ﬁéfﬁggg?t ?ﬁﬁ%gl n const ruct
(descri bed i 3,8 30p) adl bydLabergand Kay/8€HCT B lﬂhilcaﬁQlleN@Q 05114&4: WOendogenous
mouse heavy @Q&HR‘M ‘W@SMHSQQS 'WG@‘!sﬁ%z?' dWO@bR)SMEPC“O“a' JH segments 20

(described in WO 9 4884 aninal s are_bred wth mce

that ard® honozyga‘esge’f‘?fﬁtetf\%y H@@tm%)c@mlt%ge# st gnantigen HuMab mige ¢an of WO
98/ 24884) tObeﬂhﬁdﬁﬁ@dwﬁm%ﬁﬁmﬂmn&gm;asafe&ﬂmm yothesg, Nrer b Badire, del et i on and

hom 2ygous | Al BUTRG, Haka0dal halin chaka. SRSk ks s TS rsikan
monocl onal annd HE 982488 Praferablyshe mids willtticfe Hswedbs o€ hgesupiog dhiedfivetd f r om such
an ani mal ar %nfﬂﬂf%ﬁ{?&f"]]fdr%x%él ﬁ@@i’é@ yfegfx&eacﬁﬁﬂgﬂwa{é&?dﬂn Q:Qn bé g&a tﬁha' ns

because they contain on e cop ene Further rmre

wi || be "onodpewnize the bl é@l&?am%emﬁrﬁaum’rome hpdics againss C. ase

bot h endogen(pblﬁelﬁ@ll@ﬁshﬂﬁwfcﬁi‘b@hidrﬁ@ﬁfble“cﬁlébQﬁm@&&b’&iﬁrﬂkﬁﬁidd@ﬁﬂihbéﬁdH rtue of
30 the deletion ;@ﬁ@d%ﬁ% he JH region i ntroduced as described in Exanpl es 9

and 12 of woi°8%g . (TS r e, a substantial fraction of the B cells
wi Il be nonospeci HuMAb trinsgerigaricksretpond best fwhier initdallyinmsmized drttapeditaneatly

because expr ed hunan | i ght
o gene:wily A gkl ShBETEARY, Qi il SRAES 1R UNTRARIRE || O

t he end@genowéenwigele(updp pdotalnf 6) mﬂ;@atlman mcgm&%e Freued'sadjivians. et 35°

ehbod mont,  Chaee ?ﬁs"r&@ e e e onl P00 ™y wi 1
a signifi cantp?qS@ﬁéWB emgggté\nle‘}w% P‘i’ﬁf‘ﬁ&?‘fdﬁngﬁ a?@l{eﬁﬁlfe ’é’rnat ive
nouse.. Thus, ekﬂﬂplebgrEﬁISAotlﬂoWrﬁymﬁleﬂ?mrﬁl mdﬂelwethtshﬁcfdndﬁ@ﬁmfuﬁu-t@mgenes have

ge‘i” . 05 1 bnﬁg}h' Yidh ?&mu&%ﬁu%%m bgﬂ%’d?&l @?8}1:![ Mll':gc\!a%lbse bop g%Pﬁngegh{lsr W b °“t
When a tZans gengenchgays befons saceﬁtﬁeamd iremoval gihe spleem It g@xpevcdmh thaj,m-hﬁlswbee n

introduced i nt0ctRgnd ARLE to BR\beforth ¥ S thi taly hoinizgM 1 9G to
IgMis prefera ayﬂg% %eﬁ%i% b tI'helbl%g% to Ige?/lglrdia cgg&s@pl }}
each antigen.
The mouse splenocytes can be isolated and fused with PEG to a mouse myeloma

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

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

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

sodium pyruvate, 5 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin,
50 mg/ml streptomycin, 50 mg/ml gentamycin and 1x HAT (Sigma; the HAT is added
24 hours after the fusion). After two weeks, cells are cultured in medium in which the
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will be much lower in the immture nouse. In general, greater than about

10% e.qg., 10 about 40 to 80% of the spleen and | ynph node B cells wll

express exclusively human 1gG protein. The repertoire in the transgenic

nouse w | | woelembmaa4z2ppr oxi mat e that shown in a non-traRCHRINLO5/H3TRSe,

usual ly at | east about 10% as high, preferably 25 to 50% or nore as high.

Cenerally, at |east about a thousand different imunogl obulins (ideally
odyced,  dependi

lgG, 15 f bl 4 to_ 106

i a1y on B e drARGed Rt 1 ¢ Supeiitanty Som inghia 5t el SR 4bmIEBRRIALT | nt o
the nouse genBNISA forbhumah kiti-tdxivecell moRveabIgM andIgGi dntibedi €. ke aatibodhf i ni ty
ERIETE b w vt O TN
produce B cel hsti-taxint memdelonal anﬂﬂmdseSs&mtbclsubc@mdat 12&’( twiice hy lisnitinpdilution t ch
reconbi ”at'O”Tﬁgétﬁl?légﬁl{cﬂﬁ'eé‘&%tﬁ@dc & itro éiﬁﬂité”l‘ﬂi!g our[tse li¥saythth the
toxi n. The i mmunogl obul1ns can uman sequeRice antl erern the
heavy and | i gHésug geliuse pisripprior chasacterizatithcoded by hunan transgene

sequences, which trrm/oﬂeréﬁiwdﬁaeﬁe ;ﬁkﬁ&ﬂuﬁﬂdls@&tosg%ﬁ&tatﬂuﬁﬂéhd ahiiydica el \T/h
region reco at.ori g n ed sequence ese
hugan- sequengB1 ggquﬁ% B"Ef?f"i"%%@é lﬁgaﬁ)egﬁi ggggé’fﬂ’@res ﬁt ially

i denticahoto mepnhygmeﬂesdﬁbechlmﬁmmpb Brafoe 9824884 (agrpHE1 orpHGE2) bg@imth
egnment and a

sequonces. may "B AuELcky hind b HERTRY of y BYE Ak RUHLCRY SBEINNT, SELBIBES o,
V-J and V- D- J8r&ddrafimaiI8 @485 iand the offspring rsp with thendletated animel descaigedinc e
anti bodi es, tEﬁaMﬁl@lwb,kwmgsﬁznm e c%ﬁt%ﬁts%h%ﬁh%fﬁléréw é}‘:@i’e‘sédﬁﬁicofp@éh‘iéd 80 30

ded h D,
Done” s onen B etie il W g K O OR08 R AR Sy "o

ns are
encoded by hu mmalsgmvatherfeﬂmqg gemdypepa single copyn(pehikeaploid Ba@é’ nhmnﬂdxms) 8D or

95 percent or | by human
gernine seque%@gn re‘é’ ?mwetl‘lﬁmg%fi%g%sﬂg}lzﬁ ngever sPnce non- germ i ne
sequences ar e9pR#8 m%@glewwdpmhaplmaeépfﬁﬁory,@omQfﬁraﬁaangﬁsb hyatng, the
human sequenc ﬁgﬁtﬂﬂnhﬂ%hﬁﬁm dlsécn'fbé&ﬂi&&}ﬂp‘ife WWGXUWMS%@Y, hﬁcbé 8elEtRE 4P Bach
sequences (and | ess fre ue h‘? %n e %0 Eﬂﬁﬁare not .
encoded by huffaiPEFROUSHM 'ﬂéﬁg %ﬁlﬂ‘ﬁ 3 gPrHsgene(s)
in the gern (descrﬂfedtiﬂnﬂxmlde106?W&98/B4884&u&kchrmnns§em1bmbwﬁlemﬁhﬁme( or

i vi dual nuglegh e 5 8 JRERIPEI 428 CETELRARSI OBy PR honS) i

cluster in or near Inre I ons ar known to
cluster. The hradaee @@maa&@t amthpmayms fdvshe lmde;l;etlpmamdﬂeem@xgqus farthe esul t

fromisotype hﬁm%ﬂ‘&w.ééiz?'aﬂcgh %ﬁﬁn%@ﬁ&&u@fé”ﬁ‘ﬁefb@ﬁl&a@ﬂiﬁﬁlsmgéc&ﬂ’&g the hurman

sequence gama chain %965 as, gamm_ 1 F(;J a human
sequence | i ghfnigeas and ﬁpr&)goqgftmrhq@umagmalong ‘?@@taﬁﬁ’éﬁé‘b\ﬁs‘?ched human
sequence 2ant i atilieas. often contain one or nore somatic mutation(s),

typically in the v n_and of.t n_or W thin_.about, Q,residues
of "o R as & r esTreeiie ol tioRy o an bl e ol B o el )
heavy and light chains because they contain only a single copy of each gene.
Furthermore, they will be monospecific with regard to human or mouse heavy chains

hi.

because both endogenous mouse heavy chain gene copies are nonfunctional by virtue of
30 the deletion spanning the Jy region introduced as described in Examples 9 and 12 of WO

98/24884. Furthermore, a substantial fraction of the B cells will be monospecific with

regards to the human or mouse light chains, because expression of the single copy of the

rearranged human kappa light chain gene will allelically and isotypically exclude the

rearrangement of the endogenous mouse kappa and lambda chain genes in a significant
35 fraction of B-cells.
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10 antigen, particularly subsequent to secondary (or subsequent) antigen
chal l enge. These high affinity human sequence anti bodi es have bi ndi ng

affinities ¢fombsigast about [ x109 M1, typically at | epst/u$200637s 1,
frequently nore than 1x1010 M1, and sonetinmes 5x1010 M1 to 1x1011 M or

greater. Anti-toxin antibodies can also be raised in other mamuals,
i ncluding non- 15 transgenic mce, humans, rabbits, and goats. Anti-toxin A
Ant i bodi es Hurman ninot¢ embodizant the tiansgenicanouspwall exhibif inymumogtobubin t oxi n A

i nclude anti ' : Iléﬁert%lﬂ% ﬁﬁﬂs«u ; ; Led
herein. Anti b%%@ﬁg@@?\tﬂﬂtﬁ &%%{)I e h&%ﬁ}éc al Rﬁgglc?ﬁ yglﬁ?ga%@ﬁfﬁtq{ a{clﬁii n

regi ons that dReusgt Thuwder cxampleon epbpdimentsyuinrs theendogenens Ig genes Bpve ieelyvy and
i Ight ghairsﬁr; & 68acbivated) theiotal ithBlibo Aglamﬁ_ngb%_lmm_ railglbtﬁorb h?tdlt 0d th a8 :nighﬁl off n

rel at ed enbodi nents, -1 0x i i €s.iDn of _exanp the
conpl enent ar i tvnmteeg"ﬁ?#on%“\gé@? 8’}?3[‘1?&9%?‘1‘0%5-0 Pﬁ?ﬁgﬁe’hﬁwg@%ﬁaﬁ@‘%@/ or
vari abl e | i ghteffehtingsswitch3DdgG fieinIgvbhasdieen inflodudedieo die tranegonin meuseghtieavy
chain 25 regi j 1L, ThEL 1.

Var | able Hoavy ot SR B RE LIRS (g R kRt L, TREIER 1WA |
Sequence SEQ |Willkgmuchigweninthyimmapgmnopse. knpenericgrestesihenebort 10%-2214 CcDR1

KYGVH 13 10308 diloflldtol80YH raﬁa/us@ﬁ nolBH colis GEIRE Ehidtisndifr bt 11
3H2 H CDR2 vuég l%%K.YYADSI\/KG 4 3138 H CDR3 GWRGVIDVFDI 9 -27 WO

2006/ 121422 P Bs/ 003725 1811 H CDR3 ANFDY 12 3142 H CDR3 DPPTANY 15
The CDRs of the varThelrkgerioirgln the transgenio gaamss wilt Wealtyhappeoxithate et shosnshewn i n

Gone chai n oUEATaRagent i) & 1ubition P B gl OBl B 8 PEE T
1811 L CDR ResbighsSyensrally, atdeasbabout aibpysapd differentimumunaglobyigs (ideafipdes@ass s
17 1311 {5 CDRptefefaBNRAF t290° gt idote, lwilBRDrodtkéd désendiaDPrinailiFoh RRANAGENGE 18
different V, J, and D regions introduced into the mouse genome. Typically, the
immunoglobulins will exhibit an affinity for preselected antigens of at least about 10’M"
1 109M‘l, 10, 10 M, 1012M, or greater, e.g., up to 10™M? or greater.
HuMADb mice can produce B cells that undergo class-switching via

20 intratransgene switch recombination (cis-switching) and express immunoglobulins '
reactive with the toxin. The immunoglobulins can be human sequence antibodies,
wherein the heavy and light chain polypeptides are encoded by human transgene
sequences, which may include sequences derived by somatic mutation and V region
recombinatorial joints, as well as germline-encoded sequences. These human sequence

25 immunoglobulins can be referred to as being substantially identical to a polypeptide
sequence encoded by a human VL or VH gene segment and a human JL or JL segment,
even though other non-germline sequences may be present as a result of somatic
mutation and differential V-J and V-D-J recombination joints. With respect to such
human sequence antibodies, the variable regions of each chain are typically at least 80

30 percent encoded by human germline V, J, and, in the case of heavy chains, D, gene
segments. Frequently at least 85 percent of the variable regions are encoded by human
germline sequences present on the transgene. Often 90 or 95 percent or more of the
variable region sequences are encoded by human germline sequences present on the
transgene. However, since non-germline sequences are introduced by somatic mutation

35 and VJ and VDJ joining, the human sequence antibodies will frequently have some
variable region sequenceé (and less frequently constant region sequences) that are not
encoded by human V, D, or J gene segments as found in the human transgene(s) in the
germline of the mice. Typically, such non-germline sequences (or individual nucleotide
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1311 L CDR3 QQRSNWSQFT 21 3H2 L CDR3 QQYKSYPVT 24 CDRs are the portions of
i mmunogl obulins that determ ne specificity for a 10 particular antigen. In

certain enbwdizomentsiz2 CORs corresponding to the CDRs in tpghilweeosbonssd 2
havi ng sequence variations (e.g., 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, are substituted or del eted can be present
i n an anti bodyositionsypwill cJasier ihiondéan DRsy o1 inmegidnsrvdierd sompedic nvitatibms aexi n A, 15
Simlarly, ani}sdPpicdhstipt | bodi es can have CDRs containing a consensus
sequence, as sequence nDtlfs conserved anDn st _mul tiple antibodi es can be

i nportant for bi ndfhgluman sequenge apthodies thep tcrjnbpeﬁomcaapva%ltfaw&ompam chain
regi on ofst hesﬁﬂéﬂﬁg)dm&&hﬁmuﬁﬁhlaﬂﬁﬁbdléﬁlcﬂﬁ ﬁﬁn@@hﬁmamge h&ﬁk%@ﬁmﬁ‘a&:ﬁamnd ude

h ' i A-S- QG X-X-S- S X-L-
var i abl 6 1§ gh{ERE G L HRBR P05 EAFER ) BT LAPabER '8ty B FID 2680 t | ons
t hereof can i axelmmthlced]Suehnsntyp&quclmddpumaneeq&e@e)énxbodl&’dﬁeﬁls&@ammnekaD 26) ,
and/ or CDR3 of,, %’oﬁx{a‘h@?r iftat dn@jttzfnt?%lénnrﬂ?eg\}aﬁﬂblgfr aélcélﬁgarﬁi’ﬁfteﬁ‘?ﬂ'ble&tﬁﬁ Bk 9en

bi ndi ng portlons ereot
Q Q X-X- S/ N xlwesldue@i@ ¢DRN® prepult of affimitymaturatiop apd éﬁhqq@naéB@eﬂslze VO
2ﬁ0611214@2 Pt t g gsass ﬁexﬁ%c@ﬁﬂagd; oFBilséq ueﬁl?B&tugbfncﬂal‘Ye% éatﬂe@e hfa\éy
chain region I bodi es en in rti gicl udes
the anmino aci g‘@@g@% éfWPF? %‘ ?@3‘“ agﬂﬁ)% %5?@5@ Ql\’fébl abl e
heavy chain r agth, mypm:aﬂlytahhaﬁﬁkﬂ@?dwlgﬁ;e@emmmomﬂmrﬂxbo dfhgndeometimes t her eof

i ncl udes the gm(g%%qxf@q%n& éaéé{y X-X-G X-X-X-Y-X-X- S-X-X-G (SEQ ID

NO 29), wherein I's any am no Human anti-toxin anti bodi es can include
vari abl e regions tAatl-tmanmdms(@audsobﬁrmsed)mqt@fm@amalsmlu@pg@m—u ¢ human

i munogl epul i RagkRBEEe mis) huRimd PibBits, klh@gaild. | bodi es  can include a variable
heavy chain region that 'is t he product of, or derived froma human 10 VH3-33

gene. Nunerous sequences for antibodies derived fromthis gene are avail able
i n GenBank(r) duSeexind Antibodiec. No: A1555951, G No: 29836865; Acc.

No: AJ556080, G 12, and
ot her human VH3- 3%@5‘3?@%@% %%%Odmmat%géﬁﬁgggm&% mé%%: r)). The
ant i bodi es ca#utiiodiss praduces h}éﬁhﬁ Dﬂykm;l; andf&%@lenﬁ deﬁgﬁﬁd berging Ar@ib@m e

regi OnGteE%t L%ﬂlhﬁnﬁﬁlé’ﬂ% cﬁ%ug aﬁé}1 vﬂ'ﬁ.ﬂb é]{a‘ilﬁ‘e n@tﬂit‘éi%’ltié&t{%é%r 85R6re( S€€,
of 2 reaprgzgé‘{fnﬁﬁﬂiﬁ?\m?/vénarﬁ ij‘éf)ﬁé“‘% regmswzwﬁrm 1y jd 3 can’ uence
descH) bedd| n bhidgogdi@iAOlln ra‘!él@d/ﬁnléoﬁhem@aﬁu#dmAC?hBMEs rrlth)icml@@ lf&rbsxamf)le,

reconbi ned antibodies ar [ ve Q onbination in vivo in
whi ch vari abi %% P&IR %%gﬁ‘lgﬂmf‘g %%%’8&%5@&585@#@’3&%@1 af’&(g r egi ons.
Accor di ngl y, Wmabéﬁ)h@tp@nm@%mél iov 8H2f TberCRRswfthe ka8 heavywhain19 gene
can incl Ege n &Qtﬂo%a el @ned" eo,{%g{g&}‘?ltg@%those in the gene found in

non-| ynphoi d tiIssues. ese nuc erences are typically
concentrated in the CIFG.

Table 1. Variable Heavy Chain CDR Amino Acid Sequences

Clone [Chain| CDR Amino Acid Sequence SEQID NO:
3D8 H CDR1 |[NYGMH 7
1B11 H CDR1 [SYGMH 10
3H2 H CDR1 |[KYGMH 13
3D8 H CDR2 |LIWYDGSNEDYTDSVKG 8
1B11 H CDR2 |VIWASGNKKYYIESVEG 1"
3H2 H CDR2 |VIWYDGTNKYYADSMKG 14
3D8 H CDR3 WGMVRGVIDVFDI 9
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Anti-toxin B Antibodies 25 Human nonocl onal anti bodies that specifically
bind to toxin B include antibodies produced by the 124-152, 2All, and 1 Gl0
cl ones described herein. Antibodies with variable heavy chain and variabl e
i ght chain re%i ons that are at least 80% or nore, identical to the

vari abl e he¥W@2086431422ght chai n regi ons of -152, 2A11, ankCT/VS29500¥3hal so
bind to toxin B. In related enbodi ments, anti-toxin B ant i bodi es include, 30

for exanpl e, ‘Wﬁ?ﬁ?‘% N ' ari abl e heavy
chains and/or variable [[ig chains of -152, 2Al1, of 1618. The CDRs of the
vari abl e heavy 3r&haln H e ODR3 f DPRTAMNESE Cl ones are sjhown 16n Tabl e 3, bel ow.
-29 WO 2006/ 121422 1' 111152005/ 003725 Table 3 Varilahl e Heavyl Chain CDR
Am no Acid Sequences C one Chain CDR Amino Acid Sequence SEQ ID NO SEQ ID
NO (a.a.) (n.t.) TheZDRHE the iieble g Rafidregidns from-these clan@DR2 shown in

| FYPGDSSTRYSPSalE2 kldvn 124- 152 H CDR3 RRNWENAFDI 66 67 The CDRs of the
variable light chain regions fromthese clones are shown in 5 Table 4,

bel ow. Table 4. Variable Light Chain CDR Am no Acid Sequences C one Chain

CDR Am no ACi CrabRasl Wﬁﬁaﬁ%dh@CNQn COR AnkindBcid S8qiencesn. t.) 124-152 L CDR1
RASQSVSSSYLAW 68 69 124-157 L CDR2 GASSRAT 70 71 124-152 L CDR3 QQYGSSTWI

72 73 10 CDRs [ H6nd Mehaa|{ COR® P! AMIHO AHPSequdhze! na{Fsﬁq_—‘—e specificity

for a particiular amtige In ckrtain enbodinents, corresponding to the

CDRs in Tabl es 398and la aODRg P@MSSW)&M ations (e. , 18onsdrvati ve

substituti ons)—-ﬁfu R o4Lofo xarph-e—CbRs—-pwhigh 1, 2, 3, 4,
1 g

or 5 residues =s§'tmaﬁ B@f%ﬁ‘ﬁﬁ@ residues jn tﬁ% CDR, are

substituted o §HEEYEY CIGHRTP [SSWiKT antibody (or ggtiggn bi ndi ng
portion thereof) that bimds toxjn B. Human anti-toxini B anti bodi es can

I ncl ude vari abl 8D8egi d SSt@S)roduct of or der rlved firom specific
human i munoglofpulis ¢ : ant i bodi es
can include a|viFttal : f, 20 or
derived .from dsngnq Ty VH ?‘5 URT SL-BS“I amtibodies—Tamat 5y, Or
alternatively | ‘Incliude a ?lg t{chain variable regionjthat is tihe product
of, or derived 8D8m|a thunraODR3 QEANSFEPWTand/ or JKI gene. 1&s krjown in the
art, and descilihed.iln thils sect]lon . above variable § mmunogl olul i n regi ons

of reconbi ned|al®1hodiles a?BRae'QQ%?NW?QETpr ocess of |rec®hbindtion in vivo
I n which vari Tbhhztx S |1léDR§'u Ksyerum csegnent cllihTUTﬂ

U

CDRs are the portions of immunoglobulins that determine specificity for a

10 particular antigen. In certain embodiments, CDRs corresponding to the CDRs in tables
1 and 2 having sequence variations (e.g., conservative substitutions) may bind to toxin
A. For example, CDRs, in which 1, 2 3, 4, or 5 residues, or less than 20% of total
residues in the CDR, are substituted or deleted can be present in an antibody (or antigen
binding portion thereof) that binds toxin A.

15 Similarly, anti-toxin antibodies can have CDRs containing a consensus sequence,
as sequence motifs conserved amongst multiple antibodies can be important for binding
activity. For example, CDR1 of a variable light chain region of the antibodies or antigen
binding portions thereof can include the amino acid sequence R-A-S-Q-X-X-S-S-X-L-A
(SEQ ID NO: 25), CDR2 of a variable light chain region of the antibodies or antigen

20 binding portions thereof can include the amino acid sequence A-S-X-X-X-S/T (SEQ ID
NO:26), and/or CDR3 of a variable light chain region of the antibodies or antigen
binding portions thereof can include the amino acid sequence Q-Q-X-X-S/N-X-P/S
(SEQ ID NO:27), wherein X is any amino acid.
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25 the regions. Accordingly, variable regions derived froma human VH 5-51
or W A27/JK1l gene can include nucleotides that are different that those in

t he gene fowgrhobdha14den-1 ynphoi d tissues. These nucl eoti decglu§hesvasaes are
typically concentrated in the CDRs. -30 WD 2006/ 121422 PCTI US2005/ 003725

2. Production and Mdification of Anti bodies Many different forns of
anti-toxin antibodies can be useful in the inhibition of GRAD. The
anti bodi es can be dh sttheembodimentsj SORY p€s yariabld hediychaid tp@iohed the antipddies | g&2,

519G3, 1g&4), ..l 'l%ﬁ‘lin : ; ARk is an
| gG i sot ype, eo.ra.g\l'}éeln ) %’h%ﬁéﬁsi#gﬂg%/ﬂﬁg#%&ﬁ %ﬁégﬁﬁgé eﬂ{:{'g%aﬁg%ﬁ@?e g., an
| gGlL or 1gG4 dmgNQ' yandior COR ofracvagialle beavy chain aegionyebthe anfiliodies pr aiigetht

(e. g-i a lEab, tﬁﬁgﬂfﬁ&io@m%ogmaiua@ the mﬁilhaiaeildli&qde?e%ngmm;;c-é’b@xqcnignxbu?e
nmonocl onal an [ man nongcl onal . anti bodi es), reconbi nan

ant i bodi es, cré“ 5 T‘Eé‘f@rffﬂﬁ%‘? Q»Wilﬁfmqgww%ﬁl ‘bodies, as io well as
ant i gen- bi ndi ng porHlima:lmmif-tokimemﬁbdscE@Gjanglcluﬁawhﬁahbe(tagicmsthabmﬂiMpmducpgf,'Ej i ons
t her eof useful _in. e (% tio be reconbi ant | bodi es
produced by ho%t@%%ﬁ%?%ﬁ@?glrh%gﬁlw? n%u%g%c?is 'ngog?x_n pnc}g%%%ﬂ%ésl i ght
and heavy chai ¢ insfude aeszinbledicanit shsisagsiomtebisithe ripduch af iob derived fromayhuyean

U5 anti bot o5 can e;%ié@ﬁg F %ﬂ‘?ﬁ%“ﬁ? §T ‘“‘gﬁ’%‘g‘éﬁ”ﬁ aﬁj%?‘ﬁ%f%ﬂ@g & oo
or genomic DNR Ct > 0 b Qi E38AGP s LG o Har6080 1 ¢ he
dﬁsi red anti 301@@.:2923@80;1%@01@.11&]%60&83GENoemin()mJ ahd) other nohanepsB3des i s I

then inserted into expressi,on to t 00t h..genes_are operatively
|l i nked to theirrear&%g'g?ggf(ssg 5’{‘? Bﬁ)ﬁﬁg%éeq%r)ag%@?aﬁ%%@lbg%fg? saéslooﬁlpcont r ol

S ﬁquences . bTh ealtspptively) includes light chaid varighlemgionthards tho nradutt of cayderivedsiram eb o
chosen t e c X 0
A e O B
eukaryotic ho I 4 t is
preferred becarlelesdtibed dethissettich, Guve, variahle indm nildkegiyed dfeecdalbitedt 0
assenbl e and sec. g.e a QRro rZI f Idedv and b25 %‘?\ | © ieg“lahl .%{X:Itive

anti body.  HowetEpodiss gte HedYed bys nrpesst Laitonisatiod W Wie A7 Whtch yialev S o oper
fol di ng can beintreduged teegbnanimsegmentsencodilg théaegions.nAcdnodis glyivariabledegi@sl dwi n,
AN, Rev. B PC&%? frody m&a&%ﬂ%%ﬁ)wﬂ t19 ug?g@%ﬁin@lhﬁe hitadotiaBEmBORe dﬁﬁeh? Wl
produce portions of intact antibodies, suth as light chain, diners or heavy
chain dimers, thakthess iathegens fvadin Buulympbeid itisses.a Lhese anclgotids differensesargnt

invention. 30 typithigy elcediaddsn tileGPRE.bed herein al so can be produced in a
host cell transtfectoma using, for exanple, a conbination of reconbi nant DNA

techni ques and gene transfection nethods as is well known in the art
(Morrison, S.,ABtGtoxick An@Palid?202, 1985). For exanple, in one enbodi nent,

the gene(s) of 1Nt Sk mnShiona WAL PO AOANAId 16 PRSIk Huget od [ nto an
expression vector such as a eu arz\;‘gt I C ex&gss& on pllasmd_such as 35 used in
a GS gene expr&ybpdigs prpdecembyithe 12462, 241 Lhend YGda depes dessrdpdbewds and EP

Antibodies with variable heavy chain and variable light chain regions that are at least

80%, or more, identical to the variable heavy and light chain regions of -152, 2A11, and

1G10 can also bind to toxin B. In related embodiments, anti-toxin B antibodies include,

30 for example, the complementarity determining regions (CDR) of variable heavy chains
and/or variable light chains of -152, 2A11, or 1G10. The CDRs of the variable heavy

chain regions from these clones are shown in Table 3, below.
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338 841, or in other expression systens well known in the art. The purified
plasmid wth the cloned anti body genes can be introduced in eukaryotic host
cells such as. CHO cells or NSO cells or alternatively other eukaryotic
cells like a PP 14423 ved cells, fungi -31 WO 2006/ 12142 BEFHEY8T%I 003725
or yeast cell s The met hod used to introduce these genes can be any nethod

described in u’;@t Va6l We%vﬁ'c% " €BR!Ahin8cid 5Bghéifdesne, 11 pof ectan ne

or ballistic tran ection, Which cells are borrbarded W th mcropartlcles

carrying the Ehal ;é%ééﬁgtl\%' @A ‘Seqhﬂﬂéﬁ'“ iD NO: ”\%EGGP{NBW-

2000). After int roguci ng genes 1n the cel |
expressing the |lanti bddy can be i entlfled and sel eqdt ed. jese ¢ells

represent the tRpfgEECt TS YWIG { Nen be anplijfred gpr theéir exeg ession
| evel and upsqal ed tjo produce anmtibodies. Reconbifant antibodies can be

i sol ated and puyfi24182] Hr dmCDIREs JFYBCDSSTRYSPSFAS gnt s 64/ or ¢el | s 8%i ng
standard technifques. |10 It| will Be understood that jvariations on the above
procedures are [43gh52] TR {(NCDRY cRRAWGNAFDIT I on. Fqr exaggl e, [T nmayde
desired to transformla hosit cell iwith DNA encoding either thellight chain
or the heavy chain (but not both) of an antibody. Reconbi nant DNA

t echnol ogy nay al so N IgTofalol

ei ther or both of thﬂi}eilgﬁtgoHﬁ ﬂ%ﬁh glﬁaﬁg&gﬂ&kﬁﬁnﬁgﬁ‘%@gssary ﬁg

bi ndi ng, 13 e. AcbedPhst ant regi on maybe nodified by, for exanpl e

del eti ng speci f| c am no acids. The nol ecul es expressed from such truncated
DNA nol ecul es are useful in the nmethods described herein. In addition,

bi functi onal anTabiedi ¥ariable Light GhathuCBR AminatfcihSequencieeavy and one | i ght
chain bind to a_toxin, and the other heavy and light chain are specific for
an anti gen ot her Cloman|Ghainlt o&PR, |cAmineoAdidiSegpéncepe SEQ IRNOvX| n. SEQ ID NO:
Chi meric antibddi es clan be] produged by reconbi nant | DNA (a@dhni qiies knovn.tdn

the art. For e)(aijp a_gehne encadinag . the Fe constant reqgi.on.-of a . murine (ﬁr
other speci es)|13#M82| ohal &RR%MS&W%WEAWS di pested®ith festri®dion

enzynmes to reno tre—ur e o angtheegquivakent
portion of a gene4é'nc dirngl a tb'? GKSﬁR gonstant regi on i@ substi t ut egf(see

Robi nson et at,|{1ba#&2inaLli onzdnn'aataqt(eg‘STWJbl I cat1 oh PCTINgS86/ 02269; 2Kira,
et al, EurOpean ication 184, 187; Taniguchi, M, Firopean Patent

Applicatiom 171,496; Morrison et al., European Pat ent Appl | catl on 173, 494,

Neuber ger et al, Int tafé’tﬁé‘ R&éﬁﬂ:ﬁﬁdiﬁ lgﬂﬂﬁx@ itvfiraat U S
Pat. 4, 816, 567; Cabl et at Oréﬁro ean 11911' catlon 125 0 3. Better

et at (1988 Schatgdar maeltdztfmtmssnbotwn@t CBBS emmndmts thegGDR4 froTahless .
Liu et al., 30 398d4 hdving et Bﬁﬂe vanﬂtﬁ&s 2 1cohbetPativoldibstitutivns Y b $Bbihd fNOGNn

(1985) Natre. S%J“ra%@%ﬁmg mﬁgf 3ut 0 pggdied, of g oan AFRRE L
80: 1553- 1550) . Eigidwes mdh@GDRbamhsebstmaed al detetdilecan be presend itbgn alﬁﬂ)odi)(om antigeDNA
t ech wh be ligated to DNA
echni ques wher g; | % %ﬁfo‘ﬁqhé}gofg}:% d%ﬁg&ﬁ% ons can be ligated to

encodi ng the huma nst ant n ‘antibody or an immunogl obulin
chai n can be hunani zEEMBY apft tilndies caminclyde xarabieegions et &e edugtir i ne

anti bodi es are ghlataded foRi, |sﬁ&iffb H&%Qﬂﬁuﬁ@ﬁloﬁ\ﬁm genes (see Figs. 28-31). For
example, the antibodies can include a variable heavy chain region that is the product of,
20 or derived from a human VH 5-51 gene. The antibodies can also, or alternatively,
include a light chain variable region that is the product of, or derived from a human Vx
A27 gene and/or JK1 gene. As known in the art, and described in this section, above,
variable immunoglobulin regions of recombined antibodies are derived by a procéss of

recombination in vivo in which variability is introduced to genomic segments encoding

25 the regions. Accordingly, variable regions derived from a human VH-5-51 or Vk
A27/JK1 gene can include nucleotides that are different that those in the gene found in
non-lymphoid tissues. These nucleotide differences are typically concentrated in the
CDRes.
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sequenced. The location of the CDRs and franmework residues can be determ ned
(see, Kabat, E. A, et at (1991) Sequences of Proteins of | mmunol ogi cal

I nterest, Fifd osd4MO 20061121422 PCT1US20051003725 Edptt/es20038409725
Department of Health and Human Services, N H Publication No. 91-3242, . .and
Chothia, C et at (1987) J. Mol. Biot, 196:901-917). The light and heavy
chain variable regions can, optionally, be ligated to correspondi ng

const ant regi @sProdludivadind Modificaionvfetnsibadies t hat any of the anti bodies
descri bed herein, i &l;qﬂ' B | i . et . 9.,
by nmutation, subst il\?u I on f%ﬂgg%?%ﬁqu%u sqo%tc??:%%%ﬁﬁm re |1§§1h,6f:g.,
Fc region, or @AP; dinesntibadisscan be of the Mariaps isobypes, ancduding: 186 (@8s18@H 1862 body
structures fungtsoRGYEIEM, I _If,@g;&p,qgm,tmqét.omeferwttwmbah& RlMDEG isvtype) ass,

or the like. Anti- _to Q antg)qu?odi es. can mgg}tﬁﬁlfed ugg &gﬁgﬁé%%@ﬁgl éed

t echni ques. CHE YRt IRRIeRMes S
produced by CORcaR Ecludp gniyran@pfigenskipdipg fragmer (e.gma Fab. & (@e, F¥ i single a1 | CDRs

of an i nmunogl ld. e chal. - 25, 539;
Jones et at, 188 PR, 13fecdfguiSBbAfia affafedleg, ity odgd 0.
239: 1534; Bei dintibodies).aecombingg antibodiesyairaéric antinadiay gyl hupgsdzed antdbogias: asr |
U Sa Pat . 405, 2%@@%%tiéé1—ﬂ%&&§boﬂﬁfﬁ§5{]@€?or€go *grafting method that nay be
Aopl i cat | on B 218 BRI baTEHor AEASh CEEEot YR L e PSS i alo
5,225, 539), t e recomitétidng attibodies produsedsbyitosiscelly transfioraref ovitht BNA leyicodidiger ence.
For exanple, a of . ] | . . W th
at |east a port “onoé#ﬂghmr?g %B%V?gﬁéﬁé:&f%dﬁ@%g@ I)Egéeéog@?ﬁ t:%hg(_ﬁ(ﬁ(;%m 20
in Tables 1 aridaybe pradicsd by kpenn genetie sugineesing krshpiqnes. Fapexasple, seegubinanhove)
?L onl ?’m ﬁ,OfY]l:,‘ 2kibbd16s LabfBR pwadﬁ?&ﬁbsf EBhiAS Eﬁuﬁclé&rc]lle%eqﬁ[@hdg, 8.@9&%@@5&&%}:1}6@1&" ?‘Ced
e nunber o required for ndi 0 e apt.i bo 0.a,pr erm ne
antigen (e.qg. ,]Sﬁgf@}%&gﬁiﬂﬁ W@ogﬁ’h}lﬁ“ ﬁ%ﬁi@% ?avﬁﬁﬂﬂﬂ‘? ‘ifgée é?’?FF‘bgrm%B Y-can be
gener at ed by rEmmclestidssquane escodingtthese pulypélfidesisithdnl igsetied imoart iressive not
directly invol i ' Indi AW ' . f.r om human
Fv variabl e re‘ée’l(é%ﬁ%&@é\dégggnegeaﬁﬁ?g%ﬁ%&%ﬁg%?% n%ﬁ%%%ﬁ%&g%ﬁi bodies are
provi ded by Mdiransktienal sxpressionrostEol sggicaerse The oxprass®@p vectorandmxpEssien  at |

1986, Bi ofech ”&oﬂ&@ﬁseqﬁéngés‘lare gisteRd @b%ﬁﬁ‘)a@&le @ith lﬂw%xg?é%ﬁipn BostBen 883, U S
, 693, 762, Those net hods i ncl ude 1 sol ating,

Pat. 5,693,761 an .S, Pat. 5
mani pul at i ng, M@@L{&%s@% ARgnsered FiR he SES BYRICSSIOR YEFiel S IOFAYOIS R 0de al |
or part of i maukegbtibhdst Bells\mapMsusadl e regi ons from at |east one of a heavy
or light chain. So cesss.of . sul%h nrchgsj C lasci dr ar.e welul %ﬁ%m@l to those -
skilled in the art ARESSPRHT aRAROHE MOHES SRy er Ratrrs Bieh SN KPP orm
produci ng an altkelybthaly profatiyoti¢ cellsbo ssdernble andhsedrefaz propsilnbldtdsod i bed above.
The recongy nany 102050 el RBLEHTBIWESEL, A 480Ny pBludeli? Liea&e! -
can then 35 be ¢ oneo?&?n?o ar? appWe expr ess?o%p ve%teo%q'ﬁaécrl a
techni ques f ortoRERIRFLICHENS eancherertaed acardinede Melldaown mefinds (K ang  Ep
519596 Al, pubBilehirgAam H®CRBERM. 2534591899 2982). Tt is possible that the host cells will
produce portions of intact antibodies, such as light chain dimers or heavy chain dimers,
which also are antibody homologs according to the present invention. :
30 " The antibodies described herein also can be produced in a host cell transfectoma ,
using, for example, a combination of recombinant DNA techniques and gene '
transfection methods as is well known in the art (Morrison, S., Science, 229:1202, 1985).
For example, in one embodiment, the gene(s) of interest, e.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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-33 WD 2006/ 121422 1' CT/ US2005/ 003725 Also within the scope of the
I nvention are anti bodies in which specific am no aci ds have been

substi t ut ed, ?&%ﬁ%hzzor added. In particular, preferred %'&trhg%ﬁ%/&%{%ave
am no acid substitutions in the framework region, such as 0 1Tnprove bindin

to the 5 antigen. For exanple, a selected, small nunber of acceptor
framewor k residues of the imunogl obulin chain can be replaced by the

correspondi ng dgRREst eéﬂsn (The%ééﬁyd usd &f ﬁ&&(ﬁﬂ M&E@één@@@an(ﬁe &1‘3’%&%&56&%@1 fns

i nclude am no aci'd res| S . a aqent t are able of
interacting witHeartcppe '(‘%é@t’é’l’ﬁra oy, 1‘309595?3 h%gm@gg}' a]é?tllct”é?'qs 91t
?el ecti ng amI nowhich dalsfa)r@mmﬁmdedmmma:r epatttdescagitlg ittre DNA offfaterest{ROEIn, ﬂsg

e , u a y
r ef gr ence hem}SIé"cféﬁ’ ?tLeft Zﬁg’\?\o%%& %O@@ %Fm%ﬁff%% {h%ma[{hﬂﬁ%ge% s"ai(&;llE‘\:rrfrgewor Kk
sequence or a hwhedissels sepyessingdhe atbedinemrboidentfiedianbsstected. Thewsgalince
formed from theg cfsdnt tﬁe%ﬂ&e&tbmas %fé%ﬁﬂ i V\?nna%ﬁéa' ﬁﬁm@ﬁrexﬁugél@nqwéﬂ%a

famly of relate sequences rom .Genes es
Ver | agsgesel | sesgaled W?Wﬁ%@hﬁb@ﬁgﬁ‘ff’ @@F}mq'i’ﬁd]&sc%bﬁlﬁ atgd E‘Nﬂﬁoa

éach pgs?tlon l?orh'ﬂl&bs@@ﬂﬁﬂ@?@?ﬁﬁi&tﬁ%ﬂ?rbéls@lﬁﬁgﬁlaﬁd’arﬁ)&bchﬂQu@dn ;E(? acid -
occurrin st fre a a sit.i.on 0 aci ds
occur egugﬂol y fregﬂ[g IW “%qefsftl HaﬁﬁuqnﬁE??H’(?eagoY?PrPﬁ%ﬁuﬁegﬁg Wgﬁlzmstg‘auence.
A "consensus fpraseetinvedtionf Fanexamplmcn‘gnmdeslreddb@assfom ahbstzatbwith DNAgi on
in the CODSEDSU&&M@W&%@P ifloSBOHERG Shaift R b oy irdn afiR9Y. O

anti gen-bi ndi ng_portron ther vati ze t 0" anot her
functional nol eRegombinantDNAY lagypeytalededsed; ﬁodﬁ@PYﬂsonFtﬂra@ HsIRNA g

anti body can beedcbdiag emsbabwothlom&edlghbandqie@m &ﬁins@muwndﬁﬁecea@ﬁefowmﬁmg; on,

noncoval entf\J assocj,ation ?r ot her ecul ar

oo ot os e e n 88 bR spRtt bt rp e baisRe BY. Jut crafBles ek ¥yt Gitdlasics.
agent, a phar naMobaﬂese@prdssedafmiﬂ mchdmnca:tedaDNA mwolepder drd asdfildn theanetheldi at e

t t
iR 5 B S MR SR LA i

crosslinking t a%?l@l ﬁlapmbmd(mw@cﬁe ayy apd @tf“‘h@ﬂm types).
Sui tabl e crosslspékmbsoﬂdﬁ%ug@c;mmﬁaﬂthatoxaerﬁﬁtﬁee fdpelotm%xlﬁnal havi ng

two distinct reactiv rau r at b ropria cer
m mal ei mi dBbenzoyl - !\@H&J& Wtﬁ?ﬂ@oé‘é‘iegp %Pmﬁm@ﬁyéﬁg‘fm’g ]%‘O%@ 8. .
di succi ni m dyl thalagr ﬁ‘bee)xanﬁllﬂ;hgbmmémodmgtkefm\candtmbk@drmfmxﬁum&(er Ghemi cal

Conpany, Rockf 0&[{%(:18@"1’1’1(3’5%6&%' anﬂﬁ«}@&ﬁ@ip{nﬁe B S%ét%g %ﬁlr}es\ﬁ{%n&g e%zvﬂ?c%ttg LdndiRn be

derivatized (or uore I'ous ‘enzynes,
prost hetic gr ouf regiemensedias the mysinedic, andsthe Bqllﬂ%ﬁﬁtn@lél@éﬁ £ 2 geneeaniceding a and

f i’idl oactive rr;alt Rirha Fo con@RfREEbY isf SubQit@ee B¢ RoBiRidiGl ab) MicRtMibha Patdfd ude

br ot ei o ant | BopeeaPa LSS5 Ak qu%?‘w%@%e&%ml@ L AL,
Taniguchi, M., European Patent Application 171,496; Morrison et al., European Patent
Application 173,494; Neuberger et al., International Application WO 86/01533; Cabilly
et al. U.S. Pat. 4,816,567; Cabilly et al., Buropean Patent Application 125,023; Better ez
al. (1988 Science, 240:1041-1043); Liu et al. (1987) PNAS, 84:3439-3443; Liu et al.,

30 1987, J. Immunol., 139:3521-3526; Sun et al. (1987) PNAS 84:214-218; Nishimura et
al., 1987, Canc. Res., 47:999-1005; Wood et 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
in the 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, E.A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth
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WO 2006/ 121422 PCT/ US2005/ 003725 such as al kal i ne phosphat ase, horseradi sh
peroxi dase, (3-gal actosidase, acetylcholinesterase, glucose oxidase and the

i ke. When a protein is derivatized with a detectable e LL .l

detect ed byv§§3Wﬁ@“éﬁHitional reagents that the enzyne u?éﬁﬂﬁgmg&gk%duce a
detect abl e reaction product. For exanple, when the detectabl e agent

hor ser adi sh per oxi dase is present the addition of hydrogen peroxide and

di-am nobenzi di pgybgads b gfﬁéﬁltﬁ%ﬁﬁﬁuﬁﬁn@%ﬂ%ﬁtmﬂ fRatich WelR0HaB] €. A

protein can so_be derrvati z

prosthetic gr oup
Strept avi di n/ bk ChpUbiACC & AUIHIRH SeMiely Biol FS6: 0144 and suy kil be
derivatized w {rihablecfé i6ns @ﬁdopiﬁ‘in@l@)t ®d1i hé&%ﬁe%&ﬁgboﬂ@mﬂm&emﬂédﬁf

di t di t d b d,
For “exanpl. i AHBS ”@Eaan,nyacﬂ’ar%rn%siﬁ% s e g i Bl o e o,
including (i) anhbroeha‘s ,a8ar ba altered! @t g.rby matdtian silgtitutioh)to contaiiar sibstiuth nowptent |
e o necRTE QTR gegrcﬁp BY o GTRRMBENRG GBI, HrleRftng B heskbd dngbBalet oo
patient 15 san@reure, é e.g. eemrtf@mhpﬂbﬁ‘@ﬁwq éWYEe F‘ibclais%%@eé@e pAnt- of a
clinical testi fb&lﬂ%ﬁ%&ﬁ%&nbe‘%e encédchsi}% a@ttzebcr@ureb@ecﬁﬁl 162 ODRgraRedi Ven

treatnent regi -toxrn an ant ing..fra
hereor iy beauie dieeuies b KumSRADL cab be arocuiy v CObcrng SECBRoer 20
3. Screeni ng Mafbisiititioyrwherdimzne) twoytor bl (IDRs afanlmmunbﬁolaﬂm@hmneahb@)r bi ndi ng

to the toxin b f’aﬁ{fséAe%tey%OgS E&OK"?ﬁ?ﬁ‘ﬁ‘é&H@ﬁlﬁ@éé Wr@%ﬁrﬁ Isypi cal |y

characteri zed e coated with

the toxin or tYs@oeyae phhPSBrSamer, ﬂdﬁ%@rﬂdérrcmédl%&uf ninpnad), &4 EAQ53-
proteins such a%obﬁﬂd“ﬁnt%ﬁ@.‘mlﬁ'tmrﬁéBSA) di | ut ed in PBS. Dilutions 25 of

| asma from toxin-i dded d i ncubat ed for
D 3 hour Bt ave | Wbe frtes ethnd BRGPey B e mrase

i ncubated wit haxalbogmabf mapresmtrmmnhqqm(:?mpm;iplmamm GB12088d38Acfilgdoh
R T T
Preferably, ni tnsoipnraied yaetaranses Rer qxa@nbsall of theEQRmorf R phdiculaeantibgdy may be
fissions. An Epdpfedaftatt e&tQ%ﬂrdnhﬁqham{e ea@m%hpclaﬁém ak Mown

ant i bodi es and omas rod ce a es that show positive
reactivit¥® wrtHlT éﬁstlépanz ‘ﬂ@ﬁg‘ﬁ c}r}ﬁ ‘b‘f”bﬂht@ ?%[4“96‘@!? e} el nd,
]|cor ef ﬁr abl K Wi t borhié dﬂthaCDRmrhalwbetreplhm t[m bﬂy neadssdrhwrepﬁcev\%b@hmbmfmmm .
urt her charac clone o rel.ai t he
reactivity of % ré&e Ba%gqu%h "’5&{7{’%{})1@}?’%&‘ At ﬁgﬁg%%egiﬁgsgﬁg’fod? Prgér ng a
cel | bank, anddﬂj&nle}intl body purification. -35 WD 2006/ 121422
PCTI U52005/ 003725 Il bri domas

| r&g:rnarggﬁ ﬁ?gh&;% e g@ﬁérﬁ'te&ﬁ% g@%iﬁ?ﬁgﬁké‘s‘%}ﬁ% Y

can be grown in g I ter spln or oth r culture
systems. Hiper Fariakinegion Shab arerof digsedy invaled db ARG PH’%@E Wit et i nity
chr omat ogr aphy setjutiitep fiointummah-FSepfialle s&idnsh @ensl ethods for generating humanized

antibodies are provided by Morrison, S. L., 1985, Science, 229:1202-1207, by Oi et al.,
1986, BioTechniques, 4:214, and by Queen et al. U.S. Pat. 5,585,089, U.S. Pat.
5,693,761 and U.S. Pat. 5,693,762. Those methods include isolating, manipulating, and
30 expressing the nucleic acid sequences that encode all or part of immunoglobulin Fv
variable regions from at least one of a heavy or light chain. Sources of such nucleic acid
are well known to those skilled in the art and, for example, may be obtained from a
hybridoma producing an antibody against a predetermined target, as described above.
The recombinant DNA encoding the humanized antibody, or fragment thereof, can then

=
-

35 be cloned into an appropriate expression vector. Other techniques for humanizing
antibodies are described in Padlan ef al. EP 519596 Al, published on December 23,
1992.
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5 Piscataway, N. J.) to purify the protein. After buffer exchange to PBS, the
concentration can be determ ned by spectrophotonetric nethods. To determ ne
if the sel eaw@doosmnard onal anti bodi es bind to uni que epi Popas2008803RS

anti body can be biotinylated using comrercially avail abl e reagents (Pierce,
Rockford, IIl.). Biotinylated MAb binding can be detected with a
streptavidin | abel ed probe. 10 Anti-toxin antibodies can be fiuther tested
for reactivity wi thAlspavithixthe spgpeves Shednventiph arerantippdies inavhichsspegific amingeasur e

activity of thgcjadhdve beer subaithicR SRS, bf'sdded e ﬂh@ﬁﬂul@'ﬁréﬁhb@&ntﬁw‘éﬁﬁk’ﬁave' n
vitro neutrali zatlondzts?lggé1 can af%}rjqe the abi’l |]t§é of. an nt| bod

i nhibit a cyt opBRiast tiqns 1 Hye TmeRyogk region.Suel agtoglprayje “@mﬁnt@ . In
vi vo 35 as?salys atitipene Botsxampiey h Belacted, smbil aanhbﬁmfameptibeﬁemebeﬂc reﬂidlEﬁ@ﬁﬂiees 5,
6, and 7 elo S a er aspect,
t he present m%‘ﬁ‘{’mcﬁlﬁ% ﬁg&ﬂ%@kg %H)%%EC&P&I)%@ mjémtoala?

accept abl e corer’qudn@nomt‘dhe sub@umaensancladﬁ 4npinel 9cldm¢setbngs edjaczot t@ébec(EDBed
phar mceut | cal Ly ek BOCARHO0 inRieckg hita CORURY g, TS A el Gira | .
i ncl ude any an réF]F"tg’tgl%ﬁ? %clg%i %‘Béh%‘i%ﬁr arggaﬁc&%ﬂf %nﬁ%‘ ggésa&?s(&lgpt i on
del ayi ng agent solummlll-hle), thieko@ ntchtstof avhéchplie/ Biretydgeorporated by eefbrhéd | The The

carriers can b ?%ﬁtor {Jr%rcgplﬂya% ngﬁma%%#ﬂ ;3‘% k(s%&u?e%é eous,

parent er al , | on y inj ect | on
or infusi on) cmamﬂ@smen ons of th| S |nvent|on rray be in a variety of

forms. These Includg, "coﬁseﬁsueééqneb@e" 1§é%h€hce?cﬁ‘ﬁ?ed%hi flle it BQYuLAOSage
forms, such as liquld solut | ons . i njfecé e and | nf usi pl e "sol utions),

di sper si ons or OSSR ARIgA acids 066%1 lafsd; sequengesd ﬁer%&’erred form
deplends 0Rs t he Wikhakiet] FeoriiGaeio CﬁdﬁﬂsW&lﬂigﬁges?]ﬁchfd Wélnkdim( eaamnb 1yc1987)f Ina o
appl i cati on. osi tions.are i,n the formo nf usi bl e
2P ut fons. A udBFIN oS caERRRTin h doffemetd Rnfbed POREUAR Sy &F apiolS) 010
subcut aneous, ia¢id vequering mossdtequentlyrad that pesition)in tredamdy.akfve anunmacsdﬂqc@udy or
ant i gen bi ndi @ﬁ“ﬂgnotﬁ&wgﬁgﬁém@n nggdgaqmlc%%h ueh@é gvgdﬁgﬁgug nf usi on

]
or injection. ) , the antib nt i gen
portion t her eoffameWarkoh AR irapERPIobukg ref ﬁlfsrt%ﬁrg@ﬁwaﬁk rsgwgerb

I nj ectiong Theuajﬁug@@buhaaé@@ hed al adm nistrati on" and "adm n| ster ed

Bt eral and’t opi cal ARARPER Palogw, OF AGeaer T ng PR iftiash bal he Seryaliggier
wi t hout |im t atlinksd to iamtha\femhmal mo‘tbcldw(@,wnaﬂlpr pdpﬁdm Po&E)1 Farikxample, an
PCT/ US2005/ 003 440 dgg%ﬂn l?éffuh orlly h}éﬁd[(g% bﬁ‘?&cal'c@& Ligagﬁ%f‘ﬁzsmhrﬁdn@&?aﬁni al,

i ntracardi ac, Intra tra subcut aneous,
subcuticul ar, Pspopialen orQtherwise) @wapvgmosﬁro thérgaplequlas isRidtics, suches anpBichal |

epi dural , 28nd laffiiod§] £deddctdbld fehi, @l ﬂﬁhd ) ]ibnnﬁce'ﬁlﬁeil&@aﬁt dn@/cﬁ@@iﬁﬁéiht i ons
typically should b Ehg Iea st abl (t&h ; <t ns o[rrpagmacture
and storage. TREP ?Pg’rqﬁ aneitn ﬁaff‘(gc‘f‘ G &pogeettie (Such as a Stieplavi

core region or a polyhistidine tag).

One type of derivatized protein is produced by crosslinking two or more proteins
(of the same type or of different types). Suitable crosslinkers include those that are
30 heterobifunctional, having two distinct reactive groups separated by an appropriate
spacer (e.g., m-maleimidobenzoyl-N-hydroxysuccinimide ester) or homobifunctional

('D

(e.g., disuccinimidyl suberate). Such linkers are available from Pierce Chemical
Company, Rockford, IL.
Useful detectable agents with which a protein can be derivatized (or labeled)
35 include fluorescent compounds, various enzymes, prosthetic groups, luminescent
materials, bioluminescent materials, and radioactive materials. Exemplary fluorescent
detectable agents include fluorescein, fluorescein isothiocyanate, thodamine, and,
phycoerythrin. A protein or antibody can also be derivatized with detectable enzymes,
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sol ution, m croenul sion, dispersion, |iposone, or other ordered structure
suitable to high antibody concentration. Sterile inj ect abl e sol utions can
be prepared by incorporating the active conmpound (i.e., antibody or

anti body por ty,@8dyshsiasN€ required amount in an 10 appropr ipgRisSRkyRMs W t h
one or a conbination of ingredients enunerated above, as required, followed

by filtered sterilization. Generally, dispersions are prepared by
i ncorporating the active conpound into a sterile vehicle that contains a
basi ¢ di sper si oguch @B alkulifedhdsphatase, hqnefaaﬁhpéxbﬂdasa;lgrgauumm‘ﬂsset romthose

d ab N f
Sterilo inj aot alen dhARrERE: ofinge Hiliq Satiie, ShdasaBls AN BR PR
vacuum dryi ng admed’ca‘té@mmw isgletelated byiaddidg addipionedieaagests thhtetha@mzyw uses to
i ngredi ent gl USprafie aad&ytécta%f@ﬂea&i%?pf&ﬂcﬂ R @Pd:ﬂi& &Heama@dd%c&‘me%%ﬁe/

sterile-filter sol.ution ,thereo pr.oper It a solution can be
mai nt ai ned, f or hgsARdishoperpxidase pepreseat, e aéldﬁ’@&loif ;gﬁgmgeggmie@gﬂt hin, by the
”ﬁ' nt enanfce Offﬂlbﬁnﬂo@@thﬂldlﬁdleﬁadﬁﬂa%bbr@i ctiol p rdfdillet mlﬁlﬂetehztaﬂerawemda by
the use of surfactan tiop o e C si.ty ons
can be brought 518 E awa 21 gl'? %ﬁ ) %Jéjzbl%‘b?ﬂod V}.@B L\
absor pti on, forFenexamble, ammﬁﬁsdgeemwdieeieaaiﬁzsdwﬁhbgﬁhamdﬂet@t&dhoﬂgbuﬂuw and
anti body pgrtio %?e%? fa"i’rﬂin? nistered by a variety of

met hods kng{v\n |ﬁ1%? J#QP&@EPFE%#B ﬁe g]eutl c applications. As will be
appreci ated by the skahejed profein Q%amltbh@eﬁ* eanths used forrexanle, Girenosticaly Sa¢/8% i on

will vary 25 de théﬁtall a2 hilkEbeH OF barRéks, Bl ﬁljtﬁlﬁﬁdfté@bfé{i&@ﬁﬁﬂéc%@iﬁtgén an
adm niI stere or

anti body, or an o ortlon th r eof e ora

examle wi th- ol FAotard GFini@ite. Sk S RREY chrpdnoeraby B Histinspiegpittigrs and
conpound ( and o(ﬂjea dé¢tegagdedetermined ntigesi(e.g.qlp toxiry ezl 90 alsellBardysatesat aipatienthar d
or soft shgl i Eé’gzlr?

directly i nt o] tﬁaﬂﬁ%}ﬁ? egc%PE}%gm Ogggggé]ﬁ§%%rlgpgsgﬁer pe%itsﬁ %lﬂgzglmﬁ%t?gﬁﬂ g‘%?(&;%
the conpounds néghto deterBrnsohe eisacy ofi- gives trraknens regifAen- used in the form of
ingestible tablets, hﬁ@ﬁﬁitommtﬂba of ﬁfﬁ@&ﬁ‘émdﬁlgﬁfdghﬁﬁt thedebfahfiysbe conjugated to
suspensi ons, sy%r'upzﬁ,f]\}/@fe S, jﬁf% To adm ni ster a conpound of the
i nvention by offféter ‘?‘F“‘B’ﬁ?’é@ty’eﬁuﬁli’a%?j istration, it may be necessary to
coat the conmpound with, or co-admnister the corrpound with, a material to

prevent itg,inagt apeutic 35 conpositions can be adm ni stered
w th nedi cE deg §¥'%;kﬁgMém‘§Jthe art. Dosage reginens are adjusted to

provi de the optimum Autiitoxin antibodisn ean Yechgracterized foebingingito thertoxip by sajrietFof

exanple, a si ngkﬁ‘ovhpieuﬁa@&x hﬁnﬁ&iﬁésrﬂréf {c8lly ciectirabd 95( ELIB@Qﬁrs@OEﬁ&yTHy be
adm ni stered over, ti ne, e dos be&r oport ona or . -

2006/ 121422 PCTP’&EQWGBP]G@% eqoﬁ@ﬁé‘a @ngspmc blog e‘bf
the therapeuti cwithtittelevapnprotdins ﬁclessmhﬁlsbmm aﬁmqwaouﬁuﬁemﬂmsmbﬂﬁmns

parenteral ,conp o) 3249 far e il on and
uniformty %f d§§%é§g§%0%§% &84 l%ﬁlce etr]%s‘{élgé ﬁo &éﬁﬁ% lé‘P@ﬂ"w‘f%&fS{ gi)?m cally
di screte units bours atB78€ ephzte,% am@e@WitbPBSﬁ'éV@@]O@ndﬁlen@l@batbdwahed
each unit cont 'A%.%nahaﬁﬁa' & FEIsPRIF MU dda) redfer® N St &IRE R
to produce the %si red é a etﬂ%JC fect re% ocllha?‘ Ion w.t tlﬂﬁhﬁﬁqw red
phar maceut i cal rL/hoys at 317 2 er washmg, the plates are developed with ABTS substrate, an

analyzed at OD of 405. Preferably, mice which develop the highest titers will be used

30 for fusions.

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

35 which retains the reactivity of the parent cells (by ELISA), can then be chosen for
making a cell bank, and for antibody purification.
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specification for the dosage unit fornms of the invention are dictated by and
directly dependent on (a) the unique characteristics of the active conpound
and t he partwoOuoed121422t her apeuti ¢ effect to be achi eved, pegudd)s/doias
limtations inherent in the art of conpounding such an active conpound for
the treatnment of sensitivity in individuals. An exenplary, non-limting
range for a therapeutically or prophylactically effective anount of an

ant i body or anti bodEO]nuifyﬂmmﬁftoxihenﬁbnddﬁstéetmteﬂixybﬂdom aag bk grownan goller 0. 5- 25
my/ kg, " 1-2 i ER%Q-%F%&%GE% ﬁxterélﬁtu}é)s sUShP&hat e 6 Ffdrdghat for

15 any particu ect osa e redi nens s usted over

time accor di ngAdsopFraRiEd b@fOMﬁ%@HO@HGQaH@ WF"BP&@P&‘T&FP}}W@ i t he

person adrg ni spigkatdwhyON.J.)36 perifyithé ﬁ@téilheAﬂd'fBuﬂ’eﬁé){c&&ﬂgéﬁo oBS] the caRemetiohi ONS,

and that dosage rba?j%es se ng?r ein arﬁlﬁgsxerrpl ary only and are not

i ntended to |iff%°® %Byﬁ?ec PRAGIGRENG e cl ai ned conposition. 20 Al so

wi thin the scope ofTd éstermineifithemeleated monbelonal entitwidieg bémd tamnique epitopesrsdhbody

or antigen bi Rl ot her
g I LA nércgﬂﬁnéfélﬁlﬁhm%lg?é gﬂﬁs @360 Ry, Ot

el ements incl |nstruc I ons 1 reage

therapeutic agBhk Bl@‘imyaﬁﬁed Mrhinding ean berdstected avith 3 ﬂ@p%%%@b@m@be coupl i ng,
an anti bogy t oAft@REntbodicl SAPREMEthér tesAElIN0f reaGivitvie] theBdxed bpivesteRr

preparing the antjbody for administration; pharmaceutically 25 acceptable
carriers; and es or other materials for adninistration to a subj ect .
Vari ous combi nati onGthef assaysitnetasmse actimity of the aktirtpaain srdipedieeincluder exanpl e, a

ki t | ud t hat
[ IncI 332 ![Rg \ljalgr?e %ﬁ,{]iﬁ{?ﬂ%&ﬁ St%f tfdﬁ%{xﬁ%{g%b#ﬁ ons ?'urg% Bﬁﬁl}ﬁ ant ?bodl es
.that bind to @ibpdy w@b@acmm eﬁﬁmeﬂﬁmcu&m(sqe&mmp@ ?aﬂvplowddlre@vo

e.g., 12435152, 35ddyk td meddiid RkinldehfFaliAtion st edchiBad indtkadiplds T blandFabdlbwe W th

toxin B). The anti bodies can be m xed together, or packaged separately
within the kit. Instructions for use can include instructions for
t herapeuti c apgl thaawﬁaatt‘uﬁpmmmwy@ﬁmed dosages and/ or nodes of

adm ni stration, | her
i nstructions can i gltl:lla&é raaa@?ctt roe\r.é]‘ésntt%ﬁtgugq%ﬂﬁés%o nsfggddy to a 35
chel ator, a Iammmeuucaﬂbr@p@qp&bﬂq empgeitions, Wﬂncﬂnonc manfan@h@dmolmula

conj ugat eﬁb ant jhieghed h%&w anh@&%:ﬂ&h?%@&i%ﬁﬂ%f%ﬁhﬂ%d PRtha. -38 WO
2006/ 121422 PCTI USZOOS 03725 The ki.t can include a detectable [abel, a

t her apeutic agRfrmacedy ageeptableGdTiSisef ul  for chelating or ot herw se
coupling a | abel or"PhbmﬁaaaetiﬁaHyaagpuabletcmﬁbfwnﬁ:Mdiehnﬁyndﬂﬁm@n'tsngisp@ﬁms

. . k. I
can el ude onBoliR ipulap A5BiR aEl R Edns e ik BN RO EEHIS o o,
separ ation demmmtlbb @'.he carrigtsraambe sujtablsiforintravenous, iftramusedar subseparons,i ng
the finished p?é} Erbl, FEcBI spRaf ok bﬂﬁerﬁﬁi Shiflska n(re %?ﬁ@ctioﬂto?'ix{ﬁﬁbrﬁt es. The

kit can furthet contdin at least one additiona such as a
di agnostic or therrjattféi?mpeﬂgﬁ%‘?fth’élﬁ’entl%’ﬁﬁh%@sat‘fa@eb’rot%ﬁaﬂ@&ﬁ%‘”&b‘ent as
descri bed her efo? exﬁﬁ![ﬂé qrqum gemilddlidandBolid dvgsPetfo@ma buchns lighid>sblutions (agl, | -

difcile anti bolqllje%%b E)Ilof{l 1“% soluhggsr),ecﬁsl)ersmns or suspensions, liposomes and

suppositories. The preferred form depends on the intended mode of administration and

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

35 intramuscular or subcutaneous injection.

The phrases "parenteral administration” and "administered parenterally" as used
herein mean modes of administration other than enteral and topical administration,
usually by injection, and include, without limitation, intravenous, intramuscular,
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formul ated as appropriate, in one or nore separate pharmaceuti cal
preparations. Oher kits can include optim zed nucleic acids encodi ng

anti - t oxi nyahbdobedys, and instructions for expressi onpot/ustesioustdsei c
acids. 15 S. Therapeutic Methods and Conpositions The new proteins and

anti bodi es have in vitro and in vivo therapeutic, - prophylactic, and
diagnostic utilities. For exanple, these antibodies can be administered to
celI's in cul tistreartesial intratireceli intracapsular intiavtvitab intragardias.ipjradsrmale. g., in vi vo,

P sonen hssoo bl ¥inlia0 BRRut AR Db SR NESBirfartichlyr dbbafuldd - .
is |ntended tﬂl mmﬁﬁd]amﬁWSﬁ@Fﬁ%Ste@ﬁhWﬂm#ﬂém{“@P% 'non- human

ani mﬁl s" § nc! udes ’Eﬂxdrap_eaﬁé edmpdsitions typially gﬁmﬂmﬂ)sstaﬂdanmmblaammﬂ&h such ash
non- hUTEN P | i 60) S T Sordl2OTe £ e pE BBl a"0r S5 The

protelns-and I es e use vitro or
ex 26 vivo. szdutlceumb@mﬂelen,l @sp@asmnbbpqsamemremharnrdprqdrs@upﬁurecmutabktp highli um

dth t t d
an e conta coﬁ%c@ﬂ% f. Beritd ihRre ﬁ@%s@ﬁﬁh@%&ﬁ%e?ﬁ?&%ﬁ&n St erﬁ;;gtwo y

or fragrrent t ereo 0 e culture ium ,The E‘E ormed on
virions or cePtiyespEpemd (-n. snibady eraat wm?n ip fhe zpAningd gmppntia ag |
t her apeuig c oappaélﬁﬁbydoweht gith PhOSICCEmbirtion gnmgreddbnwmduematmvé, he
contacting ste | i ster an
anti-toxin anf %115’ %Hﬁlttefegﬁﬁ%&?&r %{égertaﬂg, di'%%%éo%? merPaS?aI di tions
effective to ptemppta’tlbg theti aagvmompwnd into a blerile, vebncle;ibattcpmtmns nbasia shspemom
expressed by Qha

@.ﬁ;ﬁ{t | thé“r Fec ljf&ﬁs? gy &tgﬁo%netgoste'%ﬁmﬂ&rated aB/@erhq{;ﬁﬁcbfase of

adnlnlsterlng an eSCFI ultap osages of

t he ol ecul esSigd @ovadpqs feréb%nrﬁpﬁﬁqusg@ée@mt sghitions thepsel, prethads 9hg t he
particul g dry mﬁ&lm&h@c@md@ﬁémnmnbmmgmykmsu@eMa&mm%tlve
agents for 35 I en? PI ndl%ﬁ‘i’“ %Fub i or ﬁ&uce uF 3 b %}lt
‘nteraction, BEFL gl iperediepClrom BrE ol B FlReds 1 nal
epithelium - Sgutivd ma@ef mLp@ePﬂiﬁ/diﬂsaf)@&ﬂm?@ﬁbeMtaned forexamplenby bod| es
(or antigen b t.0 &k
w th ot her anﬁ%ﬂﬂ&é‘gfz{’?ﬁahhg?@ch bfﬁ?nﬁfm eEéisth@lcrsgnoc ona‘{lpant | od| es,
pol ycl onal gaHiegash diskspession aeshﬁﬂwaw eﬁ@r@fvtaaﬁst Pff&mgéé abgezptionof mectable sed
include an antém @Mdﬁsémﬁlﬁ&brb@@ﬂa@iutﬁ?iﬂcﬁﬂﬂagﬁhwé dehpdsitioh @R agdneiapdeland .an
anti-toxin Balbstlg yf %ﬁl gze;n b|nd|n ortlggthereof The anti-toxin A
anti body can 8 L i stegfate s ch"\n&&g Phe variable regi ons of 3D8,
or an anti body w t Bhe atmbpdub:t mdragboﬂ)spoahorisdamb%%rbhi@mbeadlministdrﬁbbwari abl e
regi ons of 3 ' ' 5&9@ L1, JGh or an
ant i body wit ?vaﬁ%@gﬁ?%@g@@?ﬁa‘g& %&gﬁgﬂggﬂgntl ai’?ﬁ%ag%t e varllooaebl e
regi ons of thapRresigedbythe skillgd artisany thegoute andfpr mads of pdnumistsation will ygiyn A
(e.g., 3p8) aa%D ai_rngu @i(thedgs@atmshﬁgﬂl es (e. g , 124-152) can provi de potent
i nhibition of nder s oodtha t he agents of
i nvention, for exa qeétm thlr%?'}snm}\ t’(?f’ %@@ngo@oﬁ%qr%mag@eo@ly
fragnment s t herndminjistered) ftreexample] with an frert diluentpk en assimilable edible carrier. The
compound (and other ingredients, if desired) may also be enclosed in a hard or soft shell

X

gelatin capsule, compressed into tablets, or incorporated directly into the subject's diet.
30 For oral therapeutic administration, the compounds may be incorporated with excipients
and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. To administer a compound of the invention by
other than parenteral administration, it may be necessary to coat the compound with, or
co-administer the compound with, a material to prevent its inactivation. Therapeutic
35 compositions can be administered with medical devices known in the art.
Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time, or the dose may be proportionally reduced or
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15 different ratios or anounts, for inproved therapeutic effect. Indeed, the
agents of the invention can be fornulated as a m xture, or chemcally or
geneti cal | y wo mdogghiym ng art recogni zed techni ques t her eoy/ussmsibsiasg i n
covalently linked anti bodies (or covalently |inked antibody fragnents),

havi ng both anti-toxin A and anti-toxin B binding properties. The conbi ned
formul ati on may be guided by a determnation of one or nore 20 paraneters
such as the af increased asindiesited by the exigericingiof the tarapeytie gitustion.nB isgspesialtl one or

i e | S MR e o 0
| |

hal f-1ife, or aqmBisipg ‘F!’ifgrm}(t}ﬁ%’ﬁ ﬁnla%\‘i?éﬁfﬂi’?ﬁlreéﬁet&rl ng,

and/ or seqgiest p]ﬁ}PsIb@llSEdlsdﬂefd‘um?ﬂs lsmtadras ammylaogges fot thersabjbets &bbettatedceuohuniat i on

activity, o o. ot pgeBinabed it o R SBERR Sl glts wedfiRET " | ©

treatment of thera:petiﬁq effectinragsomiation wiith ¢lesrequited phiagmcdetics] ¢mue, Taeg. Exarrpl e
16 whi ch shows e@i%caﬁgrﬁofo? ﬂfeydogige FronsHrthe Q.Hii%lhﬂﬁgread?&thtg@gﬁ aﬂcﬂﬁf& es
Admi ni stering tion era I.es can decrease the dosag the

therapeuti c agéerendentgn| (a)éhﬁ %@éﬁﬁhé’facﬁﬁﬁtlcﬁ gtitheagtive cogmonnd ?R@@b@lp@c‘gi‘r
crogsdl I nk@dhomeg@te\ﬁﬁd %fﬁdc{wligtaamév&ag &Rle(@)ﬂieﬁmﬁfahbmﬂher@ﬁtlﬂﬂielaﬂftﬁy frag{mr\t)
needed to achieve esire ni.c Lions. ontain
an i munogeni 08?915’10“@(@1‘“5@??}}/%“ %cﬁﬁﬁ ﬁ?m%cfunggy q@%&%atmﬁ rsens Yy én{‘lﬁb cﬁ" ©are

descri bed herein, aAdezemplaxy, usreﬂmnunggmrfanathgraamncally oxproplatecticallyi es.

| 35t
mmunogeni ¢ eplbﬁ‘éb%ﬁn g aigrﬁ?ﬁt Jfgghﬂnb?ﬁ %?&ﬁ%o&???&lﬁn bR ivehfich 26T 06011?;%&5 Y

met hods known roteins agnments contal nin

epi t opes can b&& a3t mele ﬁyzm&ﬂsgowso?%w@gﬂ%nl tas tode dwrthaer qd thefor
Sui t abl e g®npoghy pz@ﬁ@lﬁ%ﬁbjecﬂ gpbbiﬁdelosat é:ﬁﬁamheuldrbeaejne@& b tinfetacording

58
encapsul at ed 1 1P BRI 06 B teProotapd tpkbni RS bersih BB SRS 427
PCTI US2005/ 003 g@fsrvising thesydinimisteation eEthe eompositiongy indghatalpsage rargs set forthnmrunol .
28: 287-94 (19931%?&}{@8:%&&5 ﬁiprag}{%&%@ﬁltén%eé%‘)nﬁﬁ%e(s% ﬁe%@%@éftﬁée at,

Vacci ne 13:675 e conpositions contal
stinmulating co ) (see, eg., Takahashi et at, Nature

34|4é _87|3' 750§ 1990) ; H!Uso%ﬂﬁﬁ t%e@cbﬁbofﬁ%ﬂnvéﬂﬁ%%'htshﬂ@ucﬁﬁéaﬂﬁlp n&oﬁ%a%?ﬁﬁédx O@Qd
mul ti ple antigen S e se r.ocC ca
i b e A sl hin 1@%’% g@%& @‘%rﬁ%wﬁ‘df?@?%fdg’ffé’@ei?l%sntf 1996)) .
Useful carrier mchhﬂaig aastrdaﬁomsfedusa; btheri reagenisgeg| & labelyp drerdpeaticsagedt, o

i nvention are, um alcfg{nche: Fla({}anug%tsox&ﬁ)gﬁé(%&bo QXQ?&IP&% eu@ébum ns

such as hunman s 0 acl s suc

L-1ysine, poly agenglonogher metegielsfor preparing ﬂmﬂbo mﬁ?p@dmsga@m phqgnagthgal y
pr ?t reggl eas(slfl t he taisl% ctafg%'?s @.ﬁdm&ﬁée% bP&ﬁeﬁﬁﬁeﬁQ@foE?&mhsﬂ%ﬁBﬁ tod SuBjece! L|y|
phosphat 6 buf fef ed. SapPiRFOmhiRoBr HaRbormean hapekeer]tedsr ow%ﬁeﬁar !
include an adkitvcamincludd jantitaodies tisah bindds toxincAfgps.e trtiblodies that mcmdga thesaraﬁablq
al uri num phos Pl ond Rpt U TefRA SIS andlneBbT APLEY WRKES Bl TRLEE' 2' S
monoclonal anti-toxin B antibodies, e.g., 124-152, 2A11, and/or 1G10, or polyclonal
30 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 administration, 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.

H
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15 Additionally, CTL responses can be primed by conjugating toxins (or
fragnents, inactive derivatives or analogs thereof) to |ipids, such as
tri pahnit oylywg~ (g}ly%%yl cysteinyl -seryl - serine (P3CSS). pthéydtisiodraxi n
anti bodi es can ge adm ni stered in conbination with other agents, such as
conpositions to treat CDAD. For exanple, therapeutics that can be 20

adm ni stered in conbination with anti-toxin antibodies include antibiotics
used to treat CDADTheki¢bandacludesdetytable 1abeElf 4 thetapeartiel agentpandisei reageal useful he

anti bodi es can i I.nati it h | OF I e u as

Sacchar onyces EOEEP%@%% o eg‘g{aggtc %&%ﬁgé%et%rnﬁérggé&%ég%g% {ri:‘%é?%bro(gg' in

conbi nati ons wCowpling@gents incluge pgenjmsieh aeN-hydypxysuscininide NS clai seh c236s the
o1 Sol at o 1 ox L g b B et oo Ry e A e B OE oy
or i mmunopr eci HFHSH F-SH?CW@%C%PA dprysg WW&@GM‘%@“B@@?“% 0
detect the toxktarting ntaterialsordgestionint@aniary, 30 e.9., to screen sanples for
the presence of C. dijf. cit nti-toxkn anti ' c b sed .. .

i aghost 1 cal 1y o bt Hbfan Be b iadte it AR Rt W 3F diggogtc o
clinical testi Hgrapputiscagdnt; eg., @ dipgpostis or therapewtinagent asdesceibad hareinhandéfrhe acy
of 2 giveqy L r eat BAladhfGhATRA-1531R AP hitl CCAICAD antbo bl (G pBRR deiorpXanp! es,

the followmng nmaterials a net ho wer e nj ess  otherw se stated. -41
WO 2006/ 121422 fosmitlateg s @pproprato.sn ORe PIIRPLE|SEPAEFE P SREcal Prepardions: t he
practice of the preoetkitisariadlade cptipdifsdsuckit! RIS eadddaigiinsictoxinndtisodiesd,
conventi onal tecﬂni ues o%) chem st ¥ em)ltec:ul ar biology, reconbinant DNA 5
t echnol ogy, i i o?se bg)éqrgﬁs}ofll, g}dl.u,cecnatcf ody technol ogy), and standard
techni ques in polypeptide preparation. See, e.g., Sanbrook, Fritsch and

Mani ati s, . Mol ec qﬁmm | rbor Laboratory Press (1989);
Ant i body I1:'5ngi ng°erq?1?1'rap r ot ocgfsga%llﬁig?ﬁ%‘tﬁg’inga[\/bl_ecul ar Biol ogy), 510, Paul,
S., Humana Pr (19967he ngT Piotrins and,agtibedissihaye inxitrs and in v thesarestion (Practi cal
Approach Seri egroph{fotic, Mid@ihmetiyutilitids., FdrQxhiplePhede kb0 diesVah ibb @dkniissterdd
Laboratory Man aP Harullow et al.. CS HIL. Presso Eub. . &1999 ; tarxll(iilg)q:rrent
Protocols in GeUs PGS, .8y 1 Vg OT SFREnSE 10 B5U iget €83 w@\‘ltf’éﬂ?a&l dns
(1992). EXAMPLESvertt Seldpse, andiozdidgoosei G difficildand dibesserasivetitadrwitth€. difficilewi ng
exanpl es, ich do Fpac @ f; ' ' 1%‘?& ' | 1] he
cl ai ns. E)%%hrrpl e 1. %ghséérda%%% t%%@lt@% ggi_l%h%@n%gﬁ‘g{ﬁg{h nt %‘gglg fggh@aﬁ

di ffzcile toxi Animalgadhe ks Hen-hamen apimpalss includenalhvertebrades, ¢-8) memamlgand va) |

or 20t by r econbn-fiafimal, 86thCds nef-huia® pfiduies) chtkerik{ide] @sksadk, bips. Cdokwéadngd
prior to .

horses.
The proteins and antibodies can be used on cells in culture, e.g., in vitro or ex
25 vivo. For example, cells can be cultured in vitro in culture medium and the contacting
step can be effected by adding the anti-toxin antibody or fragment thereof, to the culture
medium. The methods can be performed on virions or cells present in a subject, as part
of an in vivo (e.g., therapeutic or prophylactic) protocol. For in vivo embodiments, the
contacting step is effected in a subject and includes administering an anti-toxin antibody
30 or portion thereof to the subject under conditions effective to permit binding of the
antibody, or portion, to any toxin expressed by bacteria in the subject, e.g., in the gut.
Methods of administering antibody molecules are described herein. Suitable
dosages of the molecules used will depend on the age and weight of the subject and the
particular drug used. The antibody molecules can be used as competitive agents for
35 ligand binding to inhibit or reduce an undesirable interaction, e.g., to inhibit binding of
toxins to the gastrointestinal epithelium.
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| mmuni zation. Inactivation was perfornmed by treatnent with reactive

UDP- di al dehyde, which results in alkylation of catalytic residues while
preservi ng ngbiy@nbgz N structure. For the detail ed protapiszo@ees7sent h et
al., Inf and I'nmun. 68(3):1094-1101, 2000. Briefly, purified toxin A was
|ncubated with UDP-2',3'-dialdehyde (0.1-1.0mM in 25 buffer for 18 hours at
37C, filtered through a 100 kDa-cutoff filter to renmove unreacted

UDP- 2' , 3' - di al dehydEhe antictoxmsintibodigst(br dmigérebindingaottionsithertof)aenhe A (toxoi d A)
vas used for jimnical Bl bR BRAFRIECI R e SRNBHRL £ afm&escr' bed

above in the section ent neration Monoc Ant| bod| es in

HuMAb M ce" anBoBegienal aptibedies.polucipnalgamma-gly 53 Cemb%%s of pptibA

It Et r ﬁ%ﬁ; I E@neabdnyoeﬁtséc?mbluﬁ?ﬁn e@ti‘-tbm Afantl&dg or eﬁngeﬁmddlxg ﬁbri{iﬂrﬁ%e:@dﬂdﬁdaﬂt A I n
e rans e e us nmou a | cha ne has

been hormzygou%ﬁ 5?@%@?&3'%&%@5@5138@@% %%ﬂe‘gfa’;‘? a“%r}@‘.%‘)A "%9%@

12: 811- 820 andb¢ BR8,caancmtjbotty thatrimaledes Hearyiablb sdgiong efidDR aw aheaanbodh(wrthzygousl y

di srupted as d@ér&'iale%gohé‘at "/eldjeﬁf?éal % CF}E Eﬁ?biﬁ@%x'oﬁg'o%é) 1@9@&%7%&53 The

HCo7 transgeni ¢ m ce n transgene

arr
descri bed in Fraibady ganche ﬁa4—15@1@©by lﬁé m@nanﬂh%mm@g@blwmaek&st 99%1 t he
5 245, 808" 5“82“‘5““&“%”@%?5@807 RCIoRY ok 1o} 202 TOUORANS of anth e
and tested for® W%é??sﬁf)g}@dta& ftopem B “W%@/égigg)?—a@/‘ 03725 A

by ELI SA arid ivhititieél 6f242IDAD0 of cytotoxicity on I1i-90 cells.. Mce that
tested positive fOftlgl%%e&td%d&ﬁaiﬁ{i%gfﬂléggen:eolfttﬁeai:n{lgﬂti%g f?ﬂaﬂ é‘%ﬁ‘?& A

injected with 5-10 Wer e sacrlflced
and spl eens wepkatitis mt%mtfb@dleﬁ,wg ;ﬁr@anglts therpph cpn berpembipph: @tmp‘pyn 3 days

afé er taikhs \ée'b&lffgﬂdlngﬁitlbﬁ’ﬂrﬂﬁ&d%!f&r% ed faeRpadticuriRed. dadsRg, msa@na@f?{eat ed
and screene er.cen S gz% ositive,

anti gen- speci f YRR atf?lm"ﬁa?% %%%0 f%eﬁggglem@]@ﬁé‘gﬁ g fhes
generated fr onrdcogmzeﬂetp@hnapm theteby eksukting ilscovakently Enkddsintibbdies (Eﬁadmlveleﬁﬂy 10

570411652 3. 4 BA TR %%??g%ﬁ%ﬁﬁeﬁ#ﬁé\%ﬂ%“ BRI 5 1%

LJJ'_'

(14/ 768 0. 3931pwpertigs.4The ¢ mulgtionmaydw guideddy ardetariningtion of ansos maee e
o o ] PR i i iR iy Gl et e
chain V regi oncﬁwgmw%%e% 28RS O ?@W%‘é‘?@ﬁ%?%’éw e gaminiiere u

clones util i zedombidkiisregitiootheieageine chaf erthiandeuecsss, Talfdéfe dristabilivy 6fBe on gene
(VH 3-33), but gt bl feghoflih b6, dedfl ST SequbliG AL ARk b SPBHGACES ©
thereof.

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

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

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

35 to methods known in the art, and proteins, or fragments containing those epitopes can be
delivered by various means, in a vaccine composition. Suitable compositions can.
include, for example, lipopeptides (e.g., Vitiello et al., J. Clin. Invest. 95:341 (1995)),
peptide compositions encapsulated in poly(DL-lactide-co-glycolide) (“PLG”)
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VL regions fromeach clone are shown in Figure 1 (SEQ ID NGs: 1-6). The
conplenentarity detennining regions (CDRs) are overlined in the Figure. 20
Sequence anaw@206s/10f422 he kappa V (Vx light chain) genes rrovmed2ed/ovitas HuMAb
1B1l and 33. 3112 each express one consensus kappa chain V sequence. The 1B11

hybrid d \Y/He i
Whor caa ™t nar SER P aes 5P e 0GR R E IS I SEEDR (foBr b B, Pro”
Vic L15 gernliala Vag@malZ LBBOG1AP4)s Fanes bt alh Eadding Blﬁﬁe&l 1P85), Iﬂﬁpﬁﬂ@ 3D8 6

I-VI) ligh
0 o AP oy s il A4 S

fes
mass spect r osc bEsrhashtengl Mt ad4: %@q%@?(?)gHBFt ‘Elh&q’"pé%?; p&@’&"&%@l %}élﬁ%\éggy
wer Ie pe a f gsr rrerrg(wm? rand in@illtiple Ratiges p}éﬁide syaaha(MAPi)r(@m egl, Mn@Procp]X@zg mrigd angf
55556 Dal { oneSyRet Boo0Rs e % f it SRR R 1T SE DL [ ami no

aci d 30 sequence desefuledrriers thatpan be m$edwhth:1mmmoaenc oertpdsitinms Dﬁt’ae \ilvcnil_ollg

Pecul | Fgur o2 “q‘%i““"%&s’ﬁﬂﬁ@éﬁdf?%ﬁélﬁt‘“ﬂ%o1 YRR bR sl

sequences of tﬂbmmnete&mu%%ﬁldswwgmeaﬁdqi suc E@polm-lm&e poly Lrghptaggic acidl, 11311
(SEQI I D 3@ g) ﬁf}laét&a &MsZBvQﬁEQderjﬂ&@nﬁ)and ﬁfélmet %@bom posititis Ea%n&irgaz
overlined an e in and Jx own
PCT/ US2005/ 00 DBIOTRHLY tolerable e a%ﬁ%%’&?(}d@ RS "éa%‘ﬂe%‘v%?ﬁ’&% iealltr i abl e
Ir_eglh ?n L hat i sphdsphqberbu:ffar@d saliner Thitecompesitibnsoand vataimesralsoly e 4y igelnde emndha
ight chain v y a human
Vx L19 gene. %déﬁ%ééé&idg:xﬁs‘ugﬁ;m'c&n BIQ% lfeé@q%:‘{?‘gg’\}fmp ugﬁldl%gﬁlo g% %n regi on
that is the preamn YOE@X161® (OF 9 ﬁ?é’ﬁ’\f@%tﬂm svelBknpspaindbeart | i ght
E t[;al n var greﬁbl gézg}%g?lmyt ?aﬂa r%di)bﬁse& b Wp}fimathbyqfonﬁugamgrﬂom@l (Jrrgﬂlea@n@ntburmnt hV;<
gene. e anti bo Lise Y n va e region tha
is the produclcn &@l%@%@f%ﬁ?@ﬁﬁr‘f @%%‘ 6‘6‘8 E?Pfg a light chain
vari abllg [rﬁgl ogultycdgyxlbystd:mylsetylresepne)(ft;;GSS))f or derived froma human Vx L15
gene e anti . GESS ons,
and antibody 33.3 eﬁ%gr essesg?uumaﬁgg cong%%ﬂrﬁggowﬁangﬁm%ﬂ}qéﬁ%ggodl es
described in $ueh@ppaBpasitionség teat CHAD. eEorfemnplmésrép is thabearde and t hus
express the Vaﬁdxﬁhis%red?ﬁ%ﬁ%)t@ﬁo&%ﬁw&nﬁ-fbxﬁi ﬁi@i‘bedlés ﬁhb?ﬂg aifididtids WEeto Gr@:ﬂr‘t ang
regi ons. n e anti in ti.on. of__eac one one
into a vector E’@m SEchAs yaucamye: ale?femaa%?g% "’thf’(?Hb Fhgyan EB‘?FL ﬁ’a’c'? nto
humans. Exanpl i cdmbiiation mithAedbistid agentésich-a$ Stcdaharondues badirds. Bheralitibgdied each

antibody to to A g;ﬁ IEH } : ec. ues. The
results of thi édn}lséa%l/éeaare Eep| élﬁ]g‘gn gﬂ%g%?%?l?%gag%g’ epé od@gég by 20
3D8, 1Bl 1, andv®8ingH? were conpared to a fourth human nonocl onal anti body

W th toxiQSA bi ndi ng activity, 8E6. Fi gure 5 shows that the anti bodi es bind

toxin A With go%?e;%;etﬁo‘gfflmtles

An anti-toxin antibody (e.g., monoclonal antibody) can be used to isolate toxins N
by standard techniques, such as affinity chromatography or immunoprecipitation.

Moreover, an anti-toxin antibody can be used to detect the toxin (e.g., in a stool sample), .
30  eg,toscreen samples for the presence of C. difficile. Anti-toxin antibodies can be used '
| . diagnostically to monitor levels of the toxin in tissue as part of a clinical testing '

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

Exemplification

35 Throughout the examples, the folloWing materials and methods were used unless
otherwise stated.

41



The affinity of the 3D8 and 1B11 anti bodies for toxin A was al so neasured
with Biacore(r) instrunment, which detects bionol ecular binding interactions
wi th surfacey@2ephsason resonance technol ogy. Each anti bedy/usamsesesd to
protein A-coated sensor chips, and toxin A was allowed to flow over the
chip to neasure binding. 3D8 had a KD of 14.6 x 10"10M 1B1 1 had a KD of
7.38 x 1040M Thus, the antibodies bind with high affinity to toxin A

These bi ndi ng Matesukwnd Mathlidsat e t hat the antibodi es have affinities
sui table for use iﬁn%@ﬁ@ﬂ R prRAYe of et 16ysN&tEds Btrepaisd ON
by ANt - Toxin A Ant LBoTaa, e patde of e fréSepinfantion WPHpIYs ilods Bike

\ ressed hy I1, 3D3, and 3H2
hybri domas \Nerlédlf:étﬁiéﬁn\‘eé?wn"clé‘?? qwsrﬂé'&g‘?ralls%é’?‘ﬁﬁ‘ﬂ&a&i‘ﬂ]l% FCPWbWaF‘iﬁ.‘I Cell's
were | ncullaiat e?e&}ﬂotdgg, 3112515 gugg(aépecddmk@g anﬁl:mlgewlhnalb'g;a)psrluttas‘taﬂdavg n A, which
causes cells t,0.round.up.,and.lose adherence : u i shes.

Oyt opat hic ef f& ?%19 sepﬂ‘i?%r ned %e’ﬁ%’ﬁsaﬁ%%ré\%kgggﬁﬁﬁn%@@gﬁ%?s. A CPE
score from 0- MoksuldeCloningn€dld Spasg Hathor LakorateriBress (698N hantitiody Enginessingct i on
(4=100% cyt ot ox L = FeklYIR o)

b g?ﬂg)@rczénsé ugfim%ﬁlg@ﬁﬁielﬁrt@gﬁg@ésf@ﬂaﬁﬁ SO HuhiRS Br A95GY Anfibddy

depicted in fi1dn of toxiclt al’nst a _human
| uﬁg f i br obl asingirsering: A Bractica} W%%%@fdmmbwméﬁ%eﬁ%ﬂmwﬁ%o, and

?hh ;Jmalnl gw}g ?ﬁiﬂtmp?); Aefitodidsng La?'or&l@);y mﬁuﬂ,&mrqwt m?l, CRBW BrelﬁsexPﬁg.OV\Bl |
at all o t i es . had neu i zi ng.capacity, r - ells.
The rel ative @8%51' 5‘?‘#@%@“ E’E’?Wﬁ‘tl? E\&lect“ki %ﬁ&g&:ﬁis‘o &?F&ﬁ'ok(%m%&cel S
was 1B11 > 3HXSoas¥W2)5 Interestingly, the relative neutralizing activity
was 3D8 ?1Bl1l1 > 3H2 against T-84 cells, which are human col onic epithelial
cells (Fig. 6A). T-84 cells are believed to be nore sensitive to toxin A
than other cell types. T-84 cells may gPAMBEE] nore rel evant target cell

to deternsne toxin FheGibadtion isfuftier db&tribs@iithe foflownid éxampids PPhitlldo not limit
of Ant i - Toxi né@nti bodt s .The .egi tolﬁlga aof .toxi.n A bound by each nonocl onal

anti body was d8f &R REHCHYY fesprioed e dimS Raconbi nant E. coli cl ones

were constructed which express four fragnents of toxin A representing the

enzymatic donsg. Ie 8 Ge gs O VoAb clob ) SnRpédies t NE receptor binding
domain (i.e. elStvvorgplonsm

between (i.e., anirfo diffictieiosisnA s gbiaingd eiftss froptBocktabs ke (Blagksburs &/a), or

appr opr :ja%oe s (Bjér]glgiﬁ_&tlxttpk’&iubﬁ’éﬁ. n%g (t:%aggzza ﬁl@ﬁrda%]gmﬁbit%@ﬁiérrt@m ?enorri c DNA

repared fromC. di.ffgci SLrain .. The fragments cloned usin

g pET vect or HHQNFaQ0; @Pﬁﬁﬁ"ﬂ?"&sﬁ ng‘Ir‘]tF‘fn{‘B] A g@ﬁgﬁal‘%ﬁgg%ect o?

provi des i nduwhich eeseltpinedlsilaionafi datalfyfic residuestelnits presefving paiivie toxdmstiumturé.i . e. |
H sot A % ) ' tend

N 1 PTe and T aneEal picloddl; o Goft el Al ceGLREAATO R0, | LCe

to four di fferBriefly, pagRehiosingh wesitowbated pith UPPE & Gipldaydefeint omM) in

50, 1955. T agui I SRkt 37 0% Fitelel AOEA1 0 AL SO RIBL oo Al O
- , » R S 105 1 ’ '

corr esponded ?@BEFH i?o'ﬁé?&‘i“’g‘gg‘?t Wf#‘f@“’&%ﬂ’b‘@?’é I??‘?hvitﬁg i°xﬂlé§c(f°é‘8%v€l‘)t‘ﬁasg |

used for immunization.

5 =

HCo7 transgenic mice, generated as described above in the section entitled
“Generation of Human Monoclonal Antibodies in HuMAb Mice” and supplied by .
30 Medarex, Milpitas, CA, were immunized intraperitoneally 6-12 times each with 10 ug
of toxoid in RIBI adju{'ant. In the HCo7 transgenic mice, the endogenous mouse kappa
light chain gene has been homozygously disrupted as described in Chen et al. (1993)
EMBO J. 12:811-820 and the endogenous mouse heavy chain gene has been
homozygously disi'uptéd as described in Example 1 of PCT Publication WO 01/09187.
35 The HCo7 transgenic rfnice 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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25 fragnments 1 and 2. 33.3H2 reacted with fragnent 2.3D8 and anot her hunan
nonocl onal anti body, 6B4, reacted with fragnment 4 (the receptor binding
donain). A wobwehnaral antiserum fromrabbits i munized wtrhrstooxmistksA
reacted with all four fragments. The 1B11 and 33.3H2 epitopes were mapped
in further detail. To map the 1B11 30 epi tope, subfragnents of fragment 1

(am no acids 1-659 correspondl ng to am no acids 1-540, 1-415, 1-290, and
1- 165, were gehechlilldA Fmdnenisalizaion ofsylotoxiciftion BIRO9gelnt Mice thatdtestes t he

fragment _cont ajqhieyg b Agdadveand4RtrdBink bl Herdinfibddili R 10 T
subfragnments. ‘Therefore, (d_} pllo bound 1&. S between_am_nqQ acids
215- 540 of i cieReidA thaosieh ef&ﬁvme emesaﬁﬁcaﬁén gﬂ%ﬁlﬁ&@ﬁ%ﬁ?@% orfjsiofrent
2 (amino aci dstoGfybridotids)ap mhﬁaelmrdiwa’térmmh\vmmmjmmww pétforinéd, 660- 1033,
660- 920, and 660 80 Fi und t

fragments correspon(gﬁbﬂ%ﬁ’tg g‘%‘% ggg%éat%g@dfﬁgggedé%?%?& cﬁﬂta %6’%1033

33. 3H2 di d not kdppa'darnmatight dmhavosgwb:magemsneslﬁcf%@ nemiral iy dores Adentified by

PCT/ US2005/ 003 am no
T 005 005 oo 8RO iy s sk,

Toxin A Cn)al | enge by Adm nistration of Anti-Toxin A Antibodies Each

anti body was t.rla gfor the ability to protect mcefromchallenge wth a

| et hal dose o%@m ss—Yehst Lﬁ"lc SRE oAl

grans, were |njec g aperi?“o gj}li‘yevm h _ ; %,
¢ ;4;1%99"338 o2

nt
33.3112, or a i“n f-ot—10—aft topt e
anti body, MedRroRer—pror—t9that ;rg)e-w*rrr §‘£‘ . APPF 0/?" y—24

f ; i ; jg-\‘ 384y ° - 10 8.1,4 ca—af VU Ar ant o
hours after i ; e+ —ERgea f H S€—61 ra eater
t han 10 t | mes ha l ot hal I‘lf‘\(‘lJ (1. DEA) toarmmi.oal 'y m ’u At iny® ié:ﬁ

LAY T_Z_LTI(AI \JU\J\. \‘IF_WU}L LY ypl \Va ey I43444%6ﬁ-’a —air-ri 1. 1 @L‘a

observed for s+ghs—ef—toxi-city—f-or—the—next gy s—the—+esti S Hhese

experiments are summarized in Figure 9. The data is expressed as percentage
survival . Nunbers |Thr&éhjdﬁfd%ﬂiah&ﬁiesmfserecibd)fcﬁrfﬁntﬂwdualymaDs flBal,dmde ot her

e 5209, 5 oA i M gk e e

per cent ages of saquencedir Ong heayywhain M region gdnsgnsus swenmn@efdund foneacheloheo

percent. The.p 1%@&@1% esQltilzbES e&ioﬁ'd@ﬁvéﬁ*ﬁ‘d?nﬁ{e%%e v#lid%\ﬁ ehgnged
from 20- 100 percent. e percentage m ce surviyving when tre te W|th 1B |
| ranged 20 froWHa %@%P@Wdﬁﬁ@l rJéPC&{eP‘%Fé AB¢ pming agid sequspges Al tscYBaad s t o

protect mce Mregﬁnsﬁ%&ﬁemﬁ&érﬂearmw:ﬁﬁgmé\em@mmg m)owrhérom n A
EnterotOX|C|ty i n L| ted use. @&55 & tﬁhl-TOXlnA

Anti bodi es 25 $BRP gf%?“é‘?ﬁ&rﬁ%'a?se gretogg{héxa PP Attt al i zati on of
toxin A enter ot omS:enynqeranalysmuﬁthekhmle (\Golightoligih) gehles evaaletbthanidadAbe s
toxin A i nducegs { iiachs AELLIH eRbrieQbnbRorBRHHE khiHathbinPseqléndR THO 1B 1 hEse

experinents, each nouse
hybridoma expressed a Vk light chain derived from the Vk L6 germline gene, whereas

the 33.3H2 hybridoma expresses a Vk light chain derived from the Vx L15 germline

gene, Upon analysis of the Vk clones from HuMAb 3DS8, 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 spectroscopy 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 Vic L19 germline gene. N-
terminal sequencing of the light chain confirmed this result. Figures 24, 3A, and 4A
“depict the nucleotide and the amino acid sequences of the Vi 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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starved for 16 hours, anesthetized, and the ileum next to the cecum was
exposed. Aloop of 3to 5 centineters was doubly ligated at each end and

i nj ected wi two iddsmpieiz toxin A. 30 The ileal |oop was ret eCHAE2008003M5

abdom nal cavity, the wound was cl osed, and the animal was allowed to
recover. Four hours after surgery, the animal was euthanized and the | oop
was renoved fromthe animal. The | ength of each segnent was reneasured, and

the intraluninal flLhus, WG§D§>@PFBQ§Yé@mPFﬁ%S ahseynehags varishlerpgipy thakis thehe
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or each | oop.. injecte ant i € a
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fluid accunul a %g%%d%l%@t& dm ni é%e?% r?% ﬁhﬁ rﬁ‘&%@f’%}%ﬁedﬂgﬁl I engt h
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anti-toxin A ctofor OB}%PIEET“ K6 88% oxi n A- nedi at ed
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systenical ly. E@Q%?B 335 6&51%%3%& mL 83? tr rom glg %feﬁapse
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ypically die : ei vi of ¢ amycin in

Lhe. presence. ofitgen g HOBonRY cptitFion ek neg 40§ 2 Jpciane e PRI BT S,

rel apse muel hmaamaﬁﬂbodyforh&mmmdehtolhmsers were given a dose of

clindanycin and 15 a dose of C difficile 131 spores one day |ater. One set

of control hanst ers recel ved no addl tional antibiotic or antibody. A second
set of contr ol Enemle L1 5[t Ly ¢ {dntibediasy/ day vancomyci n.

vancomyein i an a”?‘f/'i”@z;’f?%“‘ﬁﬁ%‘t’@o‘?hﬁ’;ﬁ b Bt &Y E%gm‘?% padasease.
vancomyci n and%f{'ﬁ?@'f%gmﬁfﬁsﬁﬁs ‘?ﬁ&é%ﬁayaﬁgf ‘%H’&ﬁ% -sptibadies %’d};ﬂ nst
toxin A 20 eaBhsdB11f aud mwdﬁemn@ﬁiedlto &foutththuinah hmnexlpﬁaun&bodgsmh

et 5. Rl Bl ol S s SRS AhaBEl B ABIROH

received 10 ny
i nterval s. Hansemparshle effinitiesmas pl otted versus tine and is shown in F| gure

11B. Figure 11B shoyg ﬁ&%{@fﬂhe@bs%&lﬁﬁ%t%&e&, hﬁ"toﬁﬁ%edvﬁfseﬂsoqﬂéa)éuredmth
clindanycin an 25 di |C|Ie&g|armns hin two da

S
chal l enge wit h%mere@azaﬁtéml%n t, wiieh deteqihipmplec erér& E BHOTREARE B P‘g@&t ed with
vanconyci ps ( SqpRE@en resotiante rechrolyl Emfanﬂbddy mcaﬁeéd t@ proteinghroyated @hsorper cent

(15/17) died wt.hin "h1 n h Ler
treated with vﬁl?fé ‘if %%%Em?% 0}5@0%§ 8%4?’?‘%’8%‘13‘ ? ?dgnKr‘i’e
(10/17) percenpfm@u 1607 VA wgbmﬁapm&moy omhuspmnboqlas/bimwahmgh
hamst ers treat gffinity 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 vitro. 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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30 with vanconycin and polyclonal rabbit serum (triangles) survived the
challenge with bacteria; thirty-six percent (4/11) died within nine days.
These data awe® abeéni4epicted in Figure 12 as the percentEgeuRbosinias
survivors in each treatnment group. As shown in the figure, the per cent age
of survivors was highest (sixty-four percent) in the group receiving
vanconyci n and pol ycl onal rabbit serum The group receiving 3D8 and 35
vanconycin hadIl\ﬁR@Osmdmhhdmgg\fbsplthehaI&eﬂﬂmSljF-M weds defeomingd ofégipebAehtys Only

t vel OA8IX
troat ment al 1 eEd AREADEGLR 5“‘3?‘;“ ﬁ‘gﬁ%‘ifz‘?“ it YRR o0 OIS i il
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when adm ry st effdesting thke@éleﬁ\tdﬁwtralmﬂ VPR 312&&%1&’@5}!452@95{@@3725

Exanmple 8. Pr od cti of Ant| x1 n |str 0.
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chains of the mﬂfﬁeamhvdatbdyximmmmbﬂmmﬂlltypes a- %ﬂlmmypmwﬁamlmlrelamnng
standard reco 2NA I .I.he vector was anplified in E. coli,
purifi ed, andnt%%ng%ect ed i E&W%ﬂa@gl | s. Transfected cells were
plated at 4 x 105 cells per mell in a 96-well dish and selected for vector
transfect ypon Wethn 848 E Lo BAnkbSiiesvas originally sel ected
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cultures arisin rom a sin one res were eene
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| gG was sel ecpmﬂaréd)fromﬁ tdifficilestenin AFECYBLE6Rt Tiedidgmentspbert iclodedhsimprea pBB
expanded to pr ' | & r ' cells.
To prepare ant?%vogﬁgguflﬁsgl)h@%fgecte cé%ﬁf%e&gﬁ%%ﬁm{' ’%%C%Fgllr?gldlg‘l‘sol ated in
the previous bdagblesxpression andedfinihclomains farprrifivation el aHis-tag) anddetactiont t or .
The, o1 L1 g g el s i it gt T

u | unt i viability

i ndi cates a ma Yﬁ%fmtﬁﬁ BRHRETEPEN . Bmding to fopr grerﬁé@gmgp’gggm{) o he
cul ture. The caichshreal di'a’gmt/EﬁbrkBﬁpdndbd toedniae acidib-659;| fragateat 2 sorredpgiidedth t 0 a

Dr ot el 1 A SO Ul Al BR01153: B ch SDRSSRLUT s Aie Rbuses it h 2 | ow

pH wash. Next 'es a Um to renove
resi dual 25 co&amm&mpyesmuderdtagnmcubIIISSb%HéﬁFme INA B 1d rrelactedheith

From (e B SepfaauatL o2, SEBRHRNL i %ﬁ%@?ﬁ%aﬁgﬁﬁ&hmnd ot Ede! na
buffer such asMPRee omqiénfﬁqggﬁé%r%ﬁtew@rﬁ@&nea%&qrem ‘SICLH‘

vials for adm polgélomdl iaptiseni fibinaablits imukiized ithtoxoid Arréacfaalamcﬂlefouz at l on

of Pol ycl onal Apti-Toxin B Antibodies Two Nubian goats (#330 and #331) were

injected intra il rly with 50 g
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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UDP di al dehyde-i nactivated toxin B (Techl ab) and conpl ete Freund' s adjuvant.
Booster doses of 25 g toxoid B with Freund's inconpl ete adjuvant were given
i nt ranuscul gl ¥oshbidyo- week intervals. Test bl eeds were mixed08mosihs er 4

I mmuni zations. 35 ELI SA reactivity and neutralization of cytotoxicity

agai nst both toxin A and toxin B were assayed to neasure the specificity
and cross reactivity of the sera. -48 WO 2006/ 121422 PCT/ 1JS2005/ 003725

Bot h ani mal s rEspfsdatle vsitdpe boutidby 38. BIAREpd tetwednamsines acidd 820-1038 of togim A as
measured by EL] SA. Sera from goat #331 had |less toxin A cross-reactivity and
was chosen for the magjority of the subsequent experinents. Neutralization
of cytotoxicity to 5 IMR90 cells was determ ned as described in Exanple 3.
The resul s Ofpgy By U diAIMERickdf Whi ch
shows t hat ser"—f"g,];, ] neutrali zing
antibody tite S but detectable, toxin A neutralizing antibody
titers. The abilit a6l aitibedgeat testeddortihe fhilityes protact mider fbom ahdlehawith a
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wer e noni tore oay
doses were 1 n S&?éd@gm al ‘?ﬂto%m t?goerume}(’fgﬁﬂa}éogﬂg%géﬂﬂgésg ﬁgr%éﬁ%ﬁ% gi ven
twice daily. munmngedmd‘umpn@hednt@mmsedmspelpentége sunGvain umbgssm
treat menty Serﬁéﬁéﬁﬂi%&s@eﬁ%%hﬂ&ﬂy%@é 504 dose Sher ha BSELY fs ey 3D8 and
vanconyci n treatne m)g rated partlal A{'Ot Cﬁ, In
whi ch 10 out o‘zeaah?%ﬁpg thgend ?ﬁlﬁt‘@a&a@ to Pratgef BHGS: qmieﬂaa&.t@fmé allenge £ y
per celnt of anitogwbme exteiith E&egmamagsacrfamaednheﬁgtmn@ﬁa@d with)3D8Sanged fonpf 20
anli mal s recei van cln tr [
Thirty per centl\bl eﬁceﬁf)%g fﬁ%ﬁg{f@n}cﬁﬁ&%ﬁ%ﬂ&ﬁﬁg@@{ | 0‘?115% %7“§?5Fan| mal s
prot ect ed) wasfreth ga-lebpanmﬁd The perc@Bagerod mjcgurdeing when sreateé with| 184 & ranged) .
15). Forty pefﬁ&ﬂbﬂo‘éﬂ?& Ef@l'aﬁWabﬂﬁSr%?ﬁﬁ&é ﬁGnocY@ﬁls'té‘?fo%‘éﬂ?k rLy

erum an 0 an

100% when both wer e’ gi ven toget her 18/ 2 | sease
onset was del th. 15). N| nety percent of these animals renained
healthy (Fig. 16). Clearly, protection fromillness followed a pattern
simlar to prptectio frorlnleth 't.. esdta erD ratthatl D8 can
be fully prot cPEY:, g LB e B e A LO0D5,
neutral i zed. Mﬂﬂmﬁ&@e__;on of Hamsters FromC d|f|C|Ie Rel apse in

Hamst ers Jgmmuni ze(ésg_/g'_éﬁ:,; ?gg@gﬂ,&@%sm Al nwlgﬁ of fdkndReri toneal Iy

with 10 g of the ter ragment o corresponding to
ani no aci ds 17enerolggisitym %@QF%‘F ifepl ]@SZR)P’@ &le dhijspnqdel measures toxin Alinduced Huid

accumulation in mouse intestine. To perform these expenments each mouse was
starved for 16 hours, anesthetized, and the ileum next to the cecum was exposed. A loop
of 3 to 5 centimeters was doubly ligated at each end and injected with 10 pg of toxin A.

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

35 were injected with antibody parenterally 1-2 days before surgery. The results of these
experiments are depicted in Figure 10. Injection with toxin A increased the weight to
length ratio of intestinal fluid by 50%. Both 3D8 and 33.3H2 prevented this increase in
fluid accumulation. Mice administered either antibody had a weight to length ratio
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.coli and using RIBI as adjuvant. Aninmals received 7 doses of toxin B
antigen. Neutralizing antibody responses were observed in the aninmals that
wer e test edwéramepsisz2of | muni zed hansters were chal | engedTmistdes/odsrasdamyci n
and C. dtfftcile then treated -49 WO 2006/ 121422 PCT/ 1JS2005/ 003725 w th
vanconycin as described in the hamster nodel of relapse in Exanple 7.

Anti body (3D8, 3 ng/dose) was given tw ce daily after vanconycin treatnment
to 19 ani mal s mmpmmwamdﬂta@d@mmemenxmw injeptionp Therefors, 3D8andr ecei ved
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fully 10 prot esxsmhlﬁalb'm rel apse than observed previously (10%rel apse, as
conpared to approximately 50%rel apse in aninmals not previously imunized
with toxin Bin other _experinments). Figure 1_ :sh\ that oma of the
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in a backgr oundanspmysivand 2 metkerday pfa r@baﬁptysleaﬂ@gﬁsmmmwstﬁ?m
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ng) and goat #ﬁ&ﬂcg[dayrﬂI)S at dhessamertinmecinteavals. Heistes siuvival ves plotted eerqusitiore t o
chal l enge as dgp { Wrggl9. The data in Figure 20 shows that

ani mal s receivi ng no ant| les or either 3D8 or goat sera alone all di ed
with 48 hours of C. Figurs11d shewsthat plafthe hamstershat raeiyed sobyclindassicin aig Got h

308 and @9at gEfidle(diaionas d?dadmtthﬁtva& 488 08 Bhalleh gekith m%ua&%i Tv@élvelﬁéré%%i’s
after chall engfz/ J(—‘?tog} re 3521 a hat ani mal s treat%{\‘t_kl\ﬁ1 IFH%oat
sera becane il (/b (5 TSen i (PRI PO ORI JURAETEHAL 308
can be fully peightetighteetraent (18/17pdisd eithihi cigiv days. Forty-one percent (7/17) of

hamsters treated with vancomycin and 3D8 (crosses) survived challenge; fifty-nine

(10/17) percent died within seven days. Sixty-four percent (7/11) of hamsters treated

30 with vancomycin and polyclonal rabbit serum (triangles) 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 treatment group. As shown in the

(S.Z"

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 had the second highest rate of survival (forty-one percent). Only twelve
percent of vancomycin-treated hamsters survived. Those with no treatment all died.
These data show that polyclonal and monoclonal anti-toxin antibodies protect from
relapse of C. difficile disease in vivo when administered after infection.
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nodel when toxin B is also neutralized. Neutralization of toxin Bin
addition to toxin A was required for optimal protection fromC. dlcile
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B-reactive and neL%1 aﬁﬂ a!thquug flctIS TRmyere | &ect ed with 5-10 g

30 Examglé 9. Preparation and Characterization of Polyclonal Anti-Toxin B Antibodies
Two Nubian goats (#330 and #331) were injected intramuscularly with 50 ug

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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-51 WD 20061121422 PCT1US20051003725 toxoid B or fragnent 4 through the
tail vein. Mce were sacrificed and spleens were isolated for fusion to

hybri domas @eosed2i@eel y 3 days after tail vein injectiopem@aSoodiRsiher med. 5
Cl onal hybridomas were generated and screened by ELI SA. Three hybridoma

clones were selected for further analysis: 124-152; 2A11; and 1Gl0O. In
particular, <c¢cDNAs fromthe 124-152 clone were anplified by RT-PCR from
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bi ndi t
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all owed to flé\?«mme glwenbvﬁpq)dqﬂd aﬁéagm@mymﬁaatn@nt (’fﬂuqsﬁ igidmals Wereof 1. 64
x 10"10M 2Aldaitered f&@uﬁﬁva@(ﬁéu:é 1$Por119%ss gm%%)l%%ﬁba dase@:e&f 14198 X
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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 freatment 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 pattern 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 neutralized.

Example 11. Protection of Hamsters From C. difficile Relapse in Hamsters Immunized
with Toxin 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 RIBI as adjuvant. Animals received 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. dgj‘i.cile then treated
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124.152 1.64 34.5 56.4 51.1010 2.98 1.31 3.89 5 Exanple 15. Toxin

Neutral i zation by Anti-Toxin B Antibodi es Anti bodi es expressed by 124-152;
2A11; and M 6oobytmidonas were tested for toxin B neut pelrivsados/oos7scti vity
in vitro. Cells were incubated in the presence of varying concentrations of
a nonocl onal anti body specific to toxin B which would prevent cells from
roundi ng up after exposure to toxin B. Cytopathic effect (CPE) was

det er mi ned bywithvaticemgtinias dpseeibedin thd hamestdr modal ¢IRRElapsedn Exhmple 70 -Ahtihady

deternined, b f )
eyt ot oxi o 1y CHRo3 BRdAS b  aah et B IPREERL ST G ahidang |
Fi gure 27. Nemmmrq ztatalnsaatmecpmltgm (&g%ﬂ)mrq&ewe%wrp@mgnt@gmsﬂvm cel |
capaci ty 5 oy ds SFheLals ma“%’ﬁ%‘l ?"é‘%hg‘%"%“%*‘%%ﬁg{j‘m?b‘%g S’Eﬁ?fe’v‘ﬁ%*t”aﬁ’%ﬂ*’f%ﬂ?n A
t ot t WW |\‘IR X{ad PtiggA SreiosoepBbls 1 %ﬁi% alg gy
et e b o
1mi 1 ed (5] t (S ob
a%ld i 6rv

facile (clindanyc pOr €S

(1/ 100, 000 di previously (Gﬁ%rqb@tsﬂo reaih Brimamunizedaniinglg regeiving @&weame ifellyt he
presencepr a?x%?e@fé& 3 &o:?ke thff b&eﬁre&i}}évhﬁglww%%l@%bgsas% ared3gBL €rs were

chal | enged af rece | 'y~ doses ", of taJ over. 4
days), conbi nﬁli’r‘?}‘l%atfi S@HMSEO@CW‘)S E@Fﬁ“m?ﬁgémth oxBEiIL ARSI on Wit h
anti- toxin Bexps ﬁm .es 124-152 (18ng total over 4 days), 2A11 (20ny total

days priof 1o oha 3?*325 Fltobt e Uit Bl o R SR BB 3]

shows that anbutatewvered &iomi thgr dxarrhm i Brody ﬁse parcent phimmuEpgl apima]sreceivimga al one

al | diedyg t h{'zﬂlcgn?xyaﬂ 'dfoﬁe Pémﬁuedqieglftﬁ 'I B YIHHERAB RA TR sSra were
rece|V|ng 3 and an .antl-toxjn an preferably I n conbi nation
with 124- 152n0tpgesentin Vit Y %IEmPJF dignrheadatepdigd, Thesgdafa i ni | ar

to the for eg pragide Bitthes vidérice ghad 3D8 cén b fuusrpnft‘ecude if ihe Ihhmstemwhuﬁbdemas

performed with,incre ts t.h ant it oxi g1 ti 4-152
(0.56mg, 1. 7myneHPx B B o ey aliz 2°Ne Rrelizagion of toxi B'in saditigy Rn e

recei vi ng bottquﬁ'Blhnwtgmitpr@eat@ns&mn/Cvcéﬂicdﬂdlsmsmﬂmnmdd (60% 7099 -53 WO
2006/ 121422 PCT/ US2005/ 003725 survived for 10 days after challenge if given
3D8 in conbi nation W|th 124 152 Even the Iowest dosage of the anti-toxin B
anti body 124-23 lg)] : & 8hads d rimary Ceeiificile Ghallenae Usingad e (70%
survival ; seeHEmggfsefra&)d m@d&ﬂnﬁmx{nwa124 152 and 5 3D8 al one, are
less effective t n_use rethan addi tive,

i ndeed, syner gi Stl eY‘??@PﬁBgfgifpée?@g?ﬁgﬁ%dl ?ﬁ?g&éﬁlhm G5 Was SaSKE0 These data

provi de furt hdemensirate fiwn protectiontfmnadiréct cluslemgeR;. anchablenige withdui gemlcgm;adm ective,

Neutrai i 2ht | o uERSRAR, BRdelhid it ABbA sirptiorhudll RO MeaR Pteption fiom 4

for protecti ofirect Ml@g%ﬁnﬂf:”ﬂ:t& haé ngidsieatable affeqt pnglirees chaldpmge. 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 Figure

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
model when toxin B is also neutralized. Neutralization of toxin B in addition to toxin A
was required for optimal protection from C. difficile disease in this model.
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Exanpl e 17. Epitope Mapping of Anti-Toxin B Antibodies The epitope of toxin B
bound by each nonocl onal anti body was determ ned by western blotting.
Reconbi nantw@2006a2142c| ones were constructed whi ch expr ePSTUSAYHBTES 15 of
toxin B representing different domains of toxin B. The appropriate segnents
of the toxin B gene were PCR-anplified from DNA prepared from an appropriate
C. difficile strain. The fragnents were cloned into an expression vector

and expressed in EThf‘cmessﬁJLnrﬁﬁﬁh%%@mm diggetly plpdignaedwilin 6. diffisie o8erpr obe
toxin B frag rr@d%rau AdVABGEE D thY Sofening of AEW fxid B cARd4dtéke Shndlidi Mgnisd 6fope.

Toxin B protein nts .were | ated fr.om E. oI ont ai nlng a portion
of the toxin mggnnﬁﬁasegéwpéb@f’ °38P‘ﬁ@t§1ﬂ§mﬂi’£\ /&f“’%g?(ﬁ aI'Q‘ophore5| s,

t he toxirs B f magodorial antérodies (aagmslﬁwnmdomanlamalambedlbsjlcmbe sunebnpd dilbeetly i t h
nonocl onal an MIymd goat
anti human h&:ﬁ&&é %ﬂ%é@%ﬁ&:@}’eﬁﬁﬁ Qﬁg%g tﬁgﬁfr?ntsungd to bind to

t he - COOH fra et ofjfesting.cclogs th@mlapssmé@hmhﬂ%ﬁhpﬁﬁ%@fa@ WGing gARY 2366
(see, for exa tlestlﬁt tedow attackFalRah ermmvﬂnmsmﬁ&s@ di nment s
of the invent#ggqrhav 0 n (c)ie Cﬁ?éfb Qi)él\lever hel es ° be under st ood
that various P uges 8 %“’Wﬁ'ﬁs Ihee &ﬁ“nbe@fsfaﬂ‘ Fﬁntdr‘ﬂéa %80 spirit
and scope of tnﬁlhaldeﬁmuvemadoﬂcwrb]mdlmcgﬂaysoﬁChéﬁ?cﬂa‘nhailengmd:m;mmlthm t he
scope of the | Qi %ﬁf% lﬁfg?[‘lﬂ nocl onal
anti body, or %&nggwng&ef ﬁaﬁﬁmo er e(ﬂ‘ spec:agl calTy binds to an
exot oxi n of cs@gqnmwnetho@reﬂme@theemm@erqueqm merhaa ® of 1 x 10 9 M or
greater. 2. The antibody, or antigen binding portion thereof, of claim 1,
wherein the eof , speC|f|caIIy

binds to C dfémple /s Geger ‘ RS ARELABIDOUES )y or anti gen
bi ndi ng mortion thé‘rag‘ic;letdxmBavamobtalmﬂeltberrfrotm?éechbabt IriaoCBlacksburg,rVa)gr&n

bi nding_ DO t1 8D dchEh ARk e RRENAT PRl AT fnq Shdibf ot X1 1 B (Loxin

B). 4. The an gen Ing p I'on er eot aim2, wherein

the antibody nm@unmﬁqngémt;mmnwgasm@tfpmﬁd biyreeptesmt wwbm@acm@? digldehyda | n
vitro or in VW%Ibhres'i_!lts é‘tidnllﬁ‘i){bal}@iﬁ r@smulegwmlbpﬂaﬁhrwa Retive toxinshedt@ef . of

O, e riel el s s L S D SR L8 e,
bi ndi ng porti buffértfer Hbliqursﬁt 3amy, filteeedthronblah 180 KD4-outdff filteh &y remové th@reatpddi body,
Char aot o 'st1 P02 200Gk 88 Salned il R ogRafeatbab Ml LA 0
a subject; presombingntttoximBofragmentsowers usask ds hinownegens.s Adpxin Edreceptartbirglingy a
gglb{ tefts ( D Rf;; Q6thiin{ (Ao Abid rBRiRk 1 97722366) Wab Expr&ssSBRl B cEH aP3 AATRSBRANOUS
containing an immunotag (hexahistadine) for affinity purification using nickel chelate
25 affinity chromatography (designated fragment 4; see Example 11).
Hco12 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 RIBI adjuvant. In the Hcol2 transgenic mice, the endogenous mouse kappa
30 light chain gene has been homozygously disrupted as described in Chen ez al. (1993)
EMBO J. 12:811-820 and the endogenous mouse heavy chain gene has been
homozygously disrupted as described in Example 1'of PCT Publication WO 01/09187.
The 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 Hcol2
35 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
B by ELISA and neutralization of cytotoxicity on IMR-90 cells.. Mice that tested
positive for toxin B-reactive and neutralizing antiserum were injected with 5-10 pg
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in a subject; protects fromor inhibits C difficile-nediated diarrhea in a
subject; and inhibits relapse of C. difficile-nediated di sease. - 55 7.

The ant i bogo 2086128421 9en binding portion thereof, of clpé¢rusoosdosnei n the
anti body, or antigen binding portion thereof, bi nds to an epitope between

am no acids 415-540, 920-1033 or 1853-2710 of toxin A 8. An isolated
nonocl onal anti body, or antigen binding portion thereof, wherein the

aﬂtl body, or m@mgm ﬁdgmidnﬂgﬂﬁmglltﬁéltaﬂ%igeme W&Habﬁ&@edggaaplb@bmrd;ea\éy .
chai n region n
i sol at edgrmnolé? Ifor %gg@bng?%%pis ??CIX? &gspo?rtti%gﬂel?ﬁg?c&;w Wher ei n

the anti bodyperfm'mecht I gen binding portion thereof, conprises a variable

light chgn regi ONClof AR Fidbrmgh V%Qgé@rm mﬂ’scr%glgdl@ﬁﬁSA&Th%e @Eﬁh&d& NG 6.

10. An isol ated nonoc ody, . or antigen ort| her eof ,
conprising heaRes vesreisqlecdst f°¥:ﬂ’£‘?‘ﬁ”\¥’é]ry§1ﬁbl 1 &4 ﬂg%) ZOAI'H %‘512133 |IH§alitlﬁ‘élaram no acid
sequences set cIDNAE h‘ohﬂhe 241 5D Ibks were agipiifidd b;SEQ-P(tRH@mmRNamdloﬁed aiid SEQ I D

NGs: 3 d 6, I I

bi i g por ¢ | SGRET-ciofe Bk Ssin U etiSwat elaRRR o BeriAt g e sl | 00
CDR1, CDR2 anskq@iies \&Iaﬁdéntheﬁ mgioadm'cbdffrommthetgmnlglmguengm§12§1 andghef : (i) a
heavy chgn vgy #h%oh?&b s% bs'ﬂﬁléﬁg:ﬂa Zﬁeaﬁnéis%?é’y chai n

vari abl e reglo conp |S|n n variable region
CDR3 conpri si #& o H@d@ﬁeiif‘?ﬁl%ﬁf’%‘ﬂi{é Adgissiypeofheddtpr i si ng

SEQ I D NO 16152 @oﬁdﬂmdeedmmd\f@m Pgohe The @b 4oRRZqaetes bSthe VHSEQVID NO 17,

O ot SEh8 SR B ER TR S B ik, 2 T

regi on CDR2 cdetqzmumnggegﬁﬁ@(CDRlsDrehiﬂ;lcatdm&mlilgluball’he\ralated@ennlmgi on CDR3

conpri si la@n CDR1 conpri sing SE
D No 1 i a?ﬁ%%@%&?%%“%%ﬁ@%??é?ng SEO 1DG 200
-56 a li ght chal n '%Frarnélle o§ b 2gd A1 D Herrjisedated fromngorrespondiggy (i)

a heavy chai nhybaidomas &dt@ﬁb@fbr@féﬁjbm&ﬁ@éhaﬁdcf@lsﬁ&%ﬂﬁa NONAl&icoding g@vp4<hai n

vari abl e regi ri,sin heav h vari abl e

regi on CDR3 cg#p ?%eivﬁif dllﬁo%&eg%iio%egxprleﬁsﬁ{l a%ﬁ&%%%‘r‘ﬁ’a@’( Tregi on CDRL
conpri si ng SEfgmibBistdalior?® humans.i ght chai n vari abl e regi on CDR2 conpri sing SEQ
ID NG 2% a light chain variable region CDR3 conprising SEQ ID NO 24. 12,
An isol ated npnocl onal ant| bodyz or antigen binding portion thereof, wherein
the anti bodyExl ie.i Biading €S conprises a vari abI e

heavy chain regi onBinding of each antibody to toxin B was determined by Biacore using standard
techniques. The results of this assay are depicted in Table 6. Antibodies produced by
124-152; 2A11; and 1G10 were compared to appropriate controls.
25 . Inparticular, the affinity ofthe 124-152; 2A11; and 1G10 antibodies for toxin B
was measured with Biacore® instrument, which detects biomolecular binding

DOOT AHEL4 GXHL B B RO

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 1.64 x 107%M; 2A11 had a Kp of 0.24 x 10°M; and

30 1G10 had a Kp of 2.98 x 10"°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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conprising SEQ 1D NO 54, or SEQID NO 56. 13. An isol ated nonocl onal

anti body, or antigen binding portion thereof, wherein the antibody, or

anti gen bi n@oregosprer4ez on t hereof , conpri ses a vari abl e | igyus2bwioss7eegi on
conprising a variable light chain region am no acid sequence of SEQ I D NO
58 or SEQ ID NO 60. 14. An isol ated nonocl onal antibody, or antigen

bi ndi ng porti dablel®er eof , conprising heavy and light chain variable regions

conprising the amino acid sequences set forth in SEQ 1D NOs: 54 and 58, SEQ
ID NOs: 56 angd 6Q. respectilvel ¥px18%° An | sol & etb®rmono¢! onakyxaof i body, or

anti gen bi ndi pg SBFEP?%E’et her eof , (Mpnpri s ng (WdMsyy and | i ghd/sghai n [vari abl e
regi on CDR1, and—CDR3Jconpri st ng: g —treavy chai n yart apbtre regrgn CDRI
conprising SEQ ID RM162; |a hea@@4chain| varia¥l e region CBRY conpr|i sing SEQ
ID NG 64; arheavy—ehathr—tariable—reghop—COR3—eenrpri$ing—SEQHB-NJ 66, a
i ght chain viari ah2e152gi opn CDRI1 6¢rrpr| SI ng SE@SI D NO 69; 86.4i1 ght |chain

vari abl e regi pr—CBR2—corprHistrg—SEQ+DB-NG. afrd—arH-ght—ehatn—ari abl e
regi on CDR3 cpnpr gfhado SEQ | D NQ9§3 : 57 16 31An i sol atedg gt i boay t hat
conpetes for pinding with t any one of [clainms 8 to 1I5. 17. An

i sol ated anti body which binds to an epitope bound by the antibody of any one
of claims 8 to 15. 18. The antibody of any one of claims 2, 3 or 8 to 15,

sherein e ot hags! 7o PRG0S LSS rfy BUBBLAGE a0t i b0y or 2

chinmeric anti ne 2, 3 or 8 to 15,
wherein the anti geﬁnbquﬁsrﬁgprepﬂ@dtbb’d%-dﬁ%t%el1aimd| Kod\hyibsdemeswere Rstgd for ScFv,

Fd, Fv or dAbox30B néuteiaRes detifily 50061 eémg;vér@ﬁmmma% prédendddfivaBindi Ndi ng
portion thereof, of aﬂg one or 8

phar naceut i caPPiPeRiEatiops oA BpsHionaL body spebicic m)t%mﬁ &f#lf@owl? Brewgt geils
| sol at ed hunmafromoodingap afterekjssdse tb tedin Bs Oy tophihicad{fegt (QIPH) svas det€iminkd iy ci | e

toxin A and o selalied JUARD RRISCLONMoR0U BAURRR BOGRLT be Akl bT nds

to C d| |C|Ie osItion conprising nonocl onal
anti body, or ahtharisuglanspeetina (ﬁglOOyo)ﬁztpf@mcﬂhM toxxcﬁﬁ)t 'JBierr%ﬂtszof theeficil e
Eg)élrgof\ ?Egt ﬁssﬁﬁ%@geﬁﬁ%&]?ﬁxllq Ez@giﬂ:eﬁlﬁﬂl\éat\ll\%?{?fgékwl thgﬂ@f‘af?&xﬁ‘eﬂil pgrt ' O(r)]r
antigen bi ndi ﬁg ﬂﬁgaﬁ‘t?eb‘d h@#ﬁ&f’ I{IE‘HF QE%HH@ tﬁat ah #ﬁe(ﬁnpé ‘{1 n “tﬁag‘ﬁ%‘gl ses
(a) a heavy cbapabity wmasdsIMR-8Q tells. Thapslative nguttdiieingractivityosfl tolkis dogyestexdciset
forth i n, SEQ LWO é'e'llsﬁlas P54.- %529&(}(1?;?@11 i ght chain variable region

corrprlsmg t h&" A no aci Sequerice 'sé in SEQ IDNO 4, 5 or 6. 23.
The conposition of claim22, vvherel n the second antibody, or antigen binding

portion thereghq,bipak H'd?&stiogot Hiahoblefs Brm I¥hdry B, dGRAR Cfenge Using Anti-
Toxin B Antibodies '

Protection from direct challenge of an inoculum of C. difficile (clindamycin on
20 day -1 and C. difficile spores on day O (1/100,000 dilution) was performed over a
period of 4 to 10 days in the presence or absence of anti-toxin B antibodies. Groups of 5

hamsters were challenged after receiving once daily doses of 3D8 (20mg total over 4
days), combined 3D8 (Id.) and goat #331 (3 ml) sera, 3D8 in combination with anti-
toxin B antibodies 124-152 (18mg total over 4 days), 2A11 (20mg total over 4 days), or -
25 1G10 (20 mg total over 4 days) or no antibodies for 3 days prior to challenge as depicted
in Figure 24. The data in Figure 24 shows that animals receiving no antibodies or either
3D8 or goat sera alone all died within 72 hours of C. difficile challenge whereas animals
receiving 3D8 and an anti-toxin B antibody, and preferably in combination with 124-
152, had a 40% survival rate (Figure 24). A 10 day study similar to the foregoing (but
30 using a more dilute C. difficile inoculum) was performed with increasing amounts of the
anti-toxin B antibody 124-152 (0.56mg, 1.7mg, or 5.0 mg given at days -3, -2, -1, and
0). Animals receiving both 3D8 and goat sera survived and most animals (60%-70%)
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-58 a heavy chain variable region conprising the am no acid sequence set
forth in SEQID NGO 54, or a light chain variable region conprising the

am no aci d wequewiesi2set forth in SEQ ID NO 58, or a coxdinabiseshder eof .
24. A conposition conprising a first nmonoclonal antibody, or an antigen

bi nding portion thereof, that binds C. difficile toxin A, and a second
nonocl onal anti body, or an antigen binding portion thereof, that binds C
difficile toxsufvied folh@0 days aflehehaliengerifigiven3D® orbombinatian twithei2415RAdEng porti on

h fthatob by, aficl ! ; , Db
oot on corpr | LIS dosafl b neCuokib BulboR) TRLASER S R RAR W' 20
| i ght chai n v3PR)awmsighlyeBertive (7% surviyal sas Figwre 85)a diegultseshowribat 134152 anrd h i n

SEQ ID NO 54y Afone 416 1:08HQSivE HRR whbn GicdlitSbindiu Whee b hord thit anti body,
or antigen binding . portion thereof, that bjnds, %ds(glffé‘ﬁ%é)e oxin A
a

conprises (a) a i : i d

adgitEelpgecdn symrajsticitiasireutiorrsyhis 5 Y dafe
sequence set provide fn}]rmer Sﬁ&bﬂcé)tk_mdahe Inti-foximB adtibaly i§ bighly dffegttintel, edpaéiaﬂlyfar i5ab| e
regi on conpri Si the ami no . S € .56t D, . or
6 U206, A compuuneruin Rih etbiks R AT I08: 1llladdn e rin il Kaidt 701
bi ndi ng por t fodoxin ewasdetermintddo provisiedormotoctianzom &ndificitb,disease inthisint i gen
bi ndi ng portigpgdihereof, wherein, (a) the first antibody, or antigen

bi ndi ng portion thereof, conprises a heavy and |ight chain variable region
havi ng the am no acid sequences set forth in SEQID NGs: 1 and 4, SEQID

NGs: 2 and 5, EaimpREly.| Epibdps Mappasedf Anti-TesmBAanbelies and (b) the second

anti body, or antiggn bindi orfion.thereaf. ¢ rises.a he an | i ght
chain variable reg PRTIRS %‘)ﬁﬂ? %%Pﬂhy 5@5@%&%@%@8@8% tw?socﬁ%m'nﬁggﬁ(;) I D
NOs: 54 and 58ssternbipdting. \Rdcombidant A lneli clongsoxére constroétedwhichrespross fidgaiens 21 to
26, whergin t R i hS: : | ni zed
ant i body%or a@ﬂi{%ﬁgl}egfég%%ﬁggggmﬁa Eé%ﬁggb{ftbi_ﬁg%'g‘ﬁ g%@? rtep%ér%po, gﬁg c_’?ﬁgaof
claims 21 to @W%Wﬂefﬁg'%hﬁ&éﬁomIHH%CP%?‘PIBWGPPTPW"? Crdifficds second
anti b]g)dyI i's asﬂ;?bil'l’f_eﬁlﬁazfs'g&enﬁﬁﬁteclﬁﬂedi?@b &fexﬁr’égsion'ﬁﬂacto'flaﬂdé}qm&dt_ ® djrnimaomf atny
one of clains 0 er.ei i rst.and, seco ant i bodi es r._antigen
b1 nd ng. por ¢ i@ fepagetsl uhery | 12 wat i3 Ens BRI geBRtieip ot oy B P
toxin B in vioénder tomaprthe binding 3pitopan Tosio|Biprettimfragnaints were dsodatedoirors Encplia

Grivor 8o R AR E B e rilr s DRRRE 2 e 15 ha

difficile toxin _ | 7 a?tgat , _

2, SEQ | D NO elextroghesesis; thegoxip B Gagmants Weze tgnsfeyred topitsegellglosesma prabed ket 54,

SEQ | D NO - 56moiilraDuiiBod 52 follo by HcliRe pibophdse djuuiel g6 i or

conprising the nuc [ [ . ' t..C co ing the

nU(r:rIp ei ¢ agi d @fcfégefz%‘%%% blncf)mg. Cﬁlﬁllgg IQ’SC} was deterfnined to bind to thé 2E80K>' N9
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 are within the scope
of the following claims.
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33. The host cell of claim32, wherein the host cell is a bacterial cell.

34. The host cell of claim32, wherein the host cell is a eukaryotic cell.
35. The host cell of claim 32, wherein the host cell is a manmalian cell.

36. A kit conprising the antibody, or antigen binding portion thereof, of
any one of <clainms 1 to 3 or 8 to 17 or the conposition of any one of clains
20 to 26, and instructions for use in treating C. difficile-nediated

di sease. %ELA of the antibody, or antigen binding portion thereof, of any
one of cl o 3 or 8to 17 or the conposition of any one of clains 20
to 26 for the manufacture of a nedicanent for treating C. difficile

di sease. -60 SEQUENCE LI STING <110> UN VERSI TY OQF MASSACHUSETTS, et al.
<120> ANTI BODI X3! 4 évmeem Ippalpnifady; eantigenchinding prition theres L thetreor

T 2”31)459%?%&@%‘*9%55 LSRR AR G R TR 702"
Patent | n Viexl0®318r gre@d> 1 <211> 122 <212> PRT <213> Honmp sapi ens <400> 1

G@n Val An Leu Val Qu Ser Ay dy Ay Vval val dn Pro Ay Arg 1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Ser Phe Ser Asn Tyr 20: 25 30

Ay Met H3 Trprpéahtibed, @iﬁlt #biRtfg MlthI%er@ﬂ/oft&éimq Whefdh el 35 40 45
Ala Leu Ile Trp Tyr Asp er Asn u Asp Tyr Thr AsSp Ser Val 50 55 60

Lys Gy Arapti vhantngleebsdmgquoglm@berﬁ@&smrﬁca bindntoTh diffieile thyin A65 70 75 80
Leu Gn Ng&nGHRJSer Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys 85 90 95

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 in vitro or in vivo.

5. 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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Al a

PRT
Val
Phe
Lys
Tyr
Ser
Asp

PRT
Val
Thr
Ay
Tyr
Lys

Arg Trp Ay Met Val Arg Ay Val Ile Asp Val Phe Asp Ile Trp 100 105 110
Gn @y Thr VvVal Vval Thr Val Ser Ser 115 120 <210> 2 <211> 114 <212>
<213> Honpo sapiens -1 <400> 2 A n Met An Leu Val Qu Ser Ay Ay Gy
Val dn Pro Gy Arg 15 10 15 Ser Leu Arg Leu Ser Cys Qu Ala Ser Ay
Ser Phe Asn Ser Tyr 20 25 30 dy Met His Trp Val Arg Gn Ala Pro Gy
Gy Leu Au Trp Val 35 40 45 Ser Val Ile Trp Ala Ser Ay Asn Lys Lys

Tyr Ile A u Ser..Val 50.55 60.. Au Ay Arg Phe.T |l e.Ser Arg Asp Asn
Lys adh ThinEanel: ordsh SBuigbbagn ot iy, wheRine o o o
Thr Al zatib@ly, diyantibys bidigPortRd théreoffbiadMoGnApRoptetiied affiflo ddds Trp Gy
Gy Thr Leu Val Thr Val 100 105 110 Ser Ser <210> 3 <211> 116 <212>
<213> 48rd0s 29 K33 or 18503 7H) dfjteriy;. G n Leu Val Gu Ser Ay Gy Gy Val
Gn Pro dy Arg 1 5 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe
Phe Asn Lys Tyr 20 25 30 Gy Met His Trp Val Arg Gn Ala Pro Ay Lys
Leu A& Tr pAiMadlated mohOcléhal Ahtibodyl orl dneigdr findiyg pésion Gheyeofhwhebsin theys Tyr

ﬁlsﬁ AN;a?ltigé{y, ?'\%E/;;nt]@gg b}%ﬁipg%gﬁh)%sthgegﬁ (':A\orrr(i:’prllzgse a Iz?r{ablel heea\%? (r:ha'i61\1r I%g{%%p Asn Ser

comprising SEQ ID NO: 1, SEQ ID NO: 2, or SEQ ID NO: 3.

9. An isolated monoclonal antibody, or antigen binding portion thereof, wherein the
antibody, or antigen binding portion thereof, comprises a variable light chain region

comprising SEQ ID NO: 4, SEQ ID NO: 5, or SEQ ID NO: 6.

10.  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: 1 and 4, SEQ ID NOs: 2 and 5, or SEQ ID NOs: 3 and 6, respectively.

11.  Anisolated monoclonal antibody, or antigen binding portion thereof, comprising
heavy and light chain variable region CDR1, CDR2 and CDR3 sequences selected from
the group consisting of:
@) 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 NO: 19;
a light chain variable region CDR2 comprising SEQ ID NO: 20;
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Leu G n Met Asn Ser Leu Arg Ala GQu Asp Thr Ala Val Tyr Tyr Cys 85 90 95
Ala Arg Asp Pro Pro Thr Ala Asn Tyr Trp Ay Adn dy Thr Leu Val 100 105 110
Thr Val Ser Ser 115 <210> 4 <211> 107 <212> PRT <213> Honp sapi ens -2
<400> 4 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Val Ser Ala Ser Val Gy 15
10 15 Asp Arg Val Thr Ile. Thr Cys Arg Ala Ser Gn Gy Ile Ser Ser Trp 20
25 30 Leu Ala Trp Tyr Gn Hs Lys Pro Gy Lys Ala Pro Lys Leu Leu Ile 35
40 45 Tyr Ala A . . ] Val g.the Ser Ay 50 55
60 Ser dy Se'r%%hgaxlaﬁlfsééalg?%ﬁgoghr 3e°u% AT Islé%rcgle]?ﬁ?e?ﬁ’l_e& Gn Pro 65 70
75 80 du Asp Phe Ala Thr Tyr Tyr Q/s Gin Gin Ala Asn Ser the Pro Trp 85 90

95 Thr Phe Gy Gn y Thr _ Lys Val ys._ 100 105 <210> 5 <211> 108
<212> PRT @132 l}%YﬁbclsaHbYaéwble r@ﬂ%QD@laomprlﬁ@g%iQ INOr?: G n Ser Pro Ala
Thr Leu Ser Ley eu Ser Cys Arg Al a
Ser G n Ser VaI ‘%?éblf(])r ég&ggjféfgugp%fsé%$]ﬁ Llil')yl;ﬁerI% Gn Lys Pro Ay

Gn Ala Pro Ar gaheewﬂmmtdrmble&Sgldﬁ)Cm%pmpﬁsmg/SIEQ IBeENOA$S, Arg Ala Thr Gy
Ile Pro Ala Ar Phe Ser e hr Asp Phe Thr Leu
Thr Ile Ser l}_gé)gcl'él%vq_r,]%le region %quﬁ compnsmg)éE%) b 9@1 21- P

a light chain variable region CDR2 comprising SEQ ID NO: 23;

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

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

comprising SEQ ID NO: 54, or SEQ ID NO: 56.

13.  Anisolated monoclonal antibody, or antigen binding portion thereof, wherein the
antibody, or antigen binding portion thereof, comprises a variable light chain region
comprising a variable light chain region amino acid sequence of SEQ ID NO: 58 or SEQ
ID NO: 60. |

14.  Anisolated monoclonal antibody, or antigen binding portion thereof, comprising
heavy and light chain variable regions comprising the amino acid sequences set forth in

SEQ ID NOs: 54 and 58, SEQ ID NOs: 56 and 60, respectively.

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

a heavy chain variable region CDR1 comprising SEQ ID 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: 69;

a light chain variable region CDR2 comprising SEQ ID NO: 71; and

a light chain variable region CDR3 comprising SEQ ID NO: 73 .

-57-



65 70 75
85 90 95
<211> 107

Cys A n GdlaimglB thys. Ser Tyr Pro Val 85 90 95 Thr Phe Ay Ay Ay Thr
le Lys 100 105 <210> 7 <211> 5 <212> PRT <213> Hono sapi ens

Val du |

80 du Asp the Ala Val Tyr Tyr Cys G n Gn Arg Ser Asn Trp Ser G n
Phe Thr Phe Ay Pro Gy Thr Lys Val Asp Ile Lys 100 105 <210> 6
<212> PRT <213> Honp sapiens <400> 6 Asp Ile Gn Met Thr G n Ser

Pro Ser Ser Leu Ser Ala Ser val Ay 1 5 10 15 Asp Arg Val Thr Ile Thr Cys

Arg Ala Ser Gn Gy Ile Ser Ser Trp 20 25 30 Leu Ala Trp Tyr G n d@n Lys Pro

GQu Lys Ala Pro Lys Ser Leu Ile 35 40 45 Tyr Ala Ala Ser Ser Leu G n Ser

G VA1 P, S5 o g the AL KRR TU7 Tor

Lys

<400> 7 Asn Tyr Ay Met Hs 15 <210> 8 <211> 17 <212> PRT <213> Hono
<B00> £, is@ldtehlaﬁtlﬂ_édgl WhiEh Bi28s (6l epREpeAIInGbY RSBy offahy 8P Ser Val

sapi ens
Lys 15

10 15 <21
of claims 8 to 15.

18.  The antibody of any one of claims 2, 3 or 8 to 15, wherein the antibody is a

human antibody, a humanized antibody or a chimeric antibody.

19.  The antibody of any one of claims 2, 3 or 8 to 15, wherein the antigen binding
portion of the antibody is a Fab, Fab’2, ScFv, 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 pharmaceutically 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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<211> 13 <212> PRT <213> Hono sapiens <400> 9 Trp Ay Met Val Arg Ay Val
Ile Asp Val Phe Asp Ile 1 5 10 <210> 10 <211> 5 <212> PRT <213> Hono
sapiens <400> 10 Ser Tyr Gy Met Hs 15 <210> 11 <211> 17 <212> PRT
<213> Honp sapiens -4 <400> 11 Val Ile Trp Ala Set Ay Asn Lys Lys Tyr Tyr
Ile Qu Ser Val u 15 10 15 dy <210> 12 <211> 5 <212> PRT <213> Hono
sapiens <400> 12 Ala Asn the Asp Tyr 1 5 <210> 13 <211> 5 <212> PRT

213> Hom, 5ag) Bl v i b Yo o S (A0 ey 11> 17
A%

<212> PRT
NO:54,0ra llght cham vanable region comprising the amino acid sequence set forth in

SEQ ID NO: 58, or a combination thereof.

24. 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 second
antibody, or antigen binding portion thereof, that binds C. difficile toxin B comprises a
heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO:
54, or a light chain variable region comprising the amino acid sequence set forth in SEQ

ID NO: 58.

25. The composition of claim 24, wherein the first antibody, or antigen binding

portion thereof, that binds C. difficile toxin A, comprises

(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

ID NO: 4, 5 or 6.

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,

(a) 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 NOs: 3 and 6, respectively, and

(b)  the second antibody, or antigen binding portion thereof, comprises a heavy and
light chain variable region having the amino acid sequences set forth in SEQ ID

NOs: 54 and 58, respectively.

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

antibody is a human antibody, a humanized antibody or a chimeric antibody.
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<400> 14 Val Ile Trp Tyr Asp Ay Thr Asn Lys Tyr Tyr Ala Asp Ser Met Lys 1
510 15 dy <210> 15 <211> 7 <212> PRT <213> Honp sapi ens <400> 15 Asp
Pro Pro Thr Ala Asn Tyr 1 5 <210> 16 <211> 11 <212> PRT <213> Hono
sapiens <400> 16 Arg Ala Ser Gn Ay Ile Ser Ser Trp Leu Ala 1 5 10 <210>
17 <211> 7 <212> PRT -5 <213> Hono sapiens <400> 17 Ala Ala Ser Ser Leu
A@n Ser 15 <210> 18 <211> 9 <212> PRT <213> Hono sapiens <400> 18 G n

An Aa Aspp SerpP ;I;]1 RT <213>
Hono sapi ens Tﬁ%@mﬁéﬁ%&{ &Aﬂ-ﬁg 88 %f%almsé]l %% @.ér 552%1%&1 a 1510

portion of the first or second antibody is a Fab, Fab’ 2 ScFv, Fd, Fv or dAb.

29.  The composition of any one of claims 21 to 26, wherein the first and second

antibodies, or antigen binding portions thereof, neutralize C. difficile toxin A and C.

difficile toxin B in vitro or in vivo.

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, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID 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. A kit 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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<210> 20 <211> 7 <212> PRT <213> Hono sapiens <400> 20 Asp Ala Ser Asn Arg
Ala Thr | 5 <210> 21 <211> 10 <212> PRT <213> Hono sapiens <400> 21 A n
G@n Arg Ser Asn Trp Ser G n Phe Thr 1 5 10 <210> 22 <211> 11 <212> PRT
<213> Honp sapiens <400> 22 Arg Ala Ser An Ay Ile Ser Ser Trp Leu Ala 1
5 10 <210> 23 <211> 7 <212> PRTggAtdes HegPr&api ens -6 <400> 23 Ala Ala Ser
Ser Leu An Ser 15 <210> 24 <211> 9 <212> PRT <213> Hono sapiens <400>
24 A n di>TynrvegsiBeor ssReguseats, The s 5 <210> 25 <211> 11 <212> PRT
<213> Hono sapi ens

<120> ANTIBODIES AGAINST CLOSTRIDIUM DIFFICILE TOXINS AND
USES THEREOF
<130> MJI-001PC

<140> PCT/US2005/003725
<141> 2005-02-04

<150> 60/542,357
<151> 2004-02-06

<150> 60/613,854
<151> 2004-095-28

<160> 82

<170> PatentIn Ver. 3.3

<210> 1
<211> 122
<212> PRT
<213> Homo sapiens
<400> 1
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser 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 Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile Trp
100 105 110
Gly Gln Gly Thr Vval val Thr Val Ser Ser
115 120
<210> 2
<211> 114
<212> PRT

<213> Homo sapiens



<220> <221> MOD RES <222> (5)_. (6) <223> Variable amno acid <220> <221>
MODRES <222> (9) <223> Variable amno acid <400> 25 Arg Ala Ser A n Xaa
Xaa Ser Ser Xaa Leu Ala 1 5 10 <210> 26 <211> 6 <212> PRT <213> Hono

sapi ens .,52209> <221> MOD RES <222> (3)_. (5) <223> Variable amno acid
<220> <22 XeMBPIRESeu 5322214 8L B335 OREy Ofal W1 cTA0DR 26, Alrg Ser Xaa Xaa Xaa
Xaa 1 5 <210> 27 <21%> 7 <212> PRT <£@13> Hono sapi enss <220> <221> MOD
RES <222> (3)_.(4) <223> Variable amno acid -7 <220> <221> MOD RES <222>

(5)t <2288 ISerAmy LAsfer<AQslu Ala Ser Gly Phe Ser Phe Asn Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ser Val Ile Trp Ala Ser Gly Asn Lys Lys Tyr Tyr Ile Glu Ser Val
50 55 60
Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 95
Ala Arg Ala Asn Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
100 105 110
Ser Ser
<210> 3
<211> 116
<212> PRT

<213> Homo sapilens

<400> 3
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val vVal Gln Pro Gly Arg
1 5 10 15

Ser Leu 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



<221> MODRES

<222> (7) <223> Pro or Ser

28 <211> 4

29.

Ay

<212> PRT <213> Honp sapi ens
<21hpoily <212> PRT <213> Honb sapi ens
(3) _. (4)rss223>cMamMeablie: amh N2 raeid seg220>vaa224 > MEDsS&EESal <@222> (6) _. (8)
<223> Varitabl e anm no ad d
Vari abl e anmino acid

1510 15

Leu Ala Trp Tyr Gln

35

<220> <221>1IMOD RES

<220> <221> MOD RES

Tyr Ala Ala Ser Ser Leu

Ser
65

Glu

Thr

50

Gly Ser Gly Thr Asp

70

Asp Phe Ala Thr Tyr

85

Phe Gly Gln Gly Thr

<210>» 5

<211> 108
<212> PRT
<213> Homo sapiens

<400> 5
Glu Ile Val Leu Thr Gln

1

Glu

Leu

Tyr

Ser

65

Glu

Phe

Arg Ala

Ala Trp
35

Asp Ala
50
Gly Ser

Asp Phe

Thr Phe

<210> 6

<211> 107
<212> PRT
<213> Homo sapiens

<400> 6
Asp Ile Gln Met Thr Gln Ser Pro

1

100

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

5

Leu Ser

Gln Gln

Asn Arg

Thr Asp

70

Val Tyr
85

Pro Gly

5

Gln
55
Phe

Tyr

Lys

Ser
Cys
Lys
Ala

55
Phe

Tyr

Thr

40

Ser

Thr

Cys

Val

Pro

Arg

Pro

40

Thr

Thr

Cys

Lys

Gly

Leu

Gln

Glu
105

Ala

Ala

25

Gly

Gly

Leu

Gln

Val
105

His Lys Pro Gly Lys

Val

Thr

Gln

90

Ile

Thr

10
Ser
Gln
Ile
Thr
Gln

90

Asp

222
am no adiFd »Lubiv> 138 e pcy)?a%r%(é‘ég(ﬁefi %S]aGkg

Ala
Pro
Ile

75

Ala

Lys

Leu
Gln
Ala
Pro
Ile

75

Arg

Ile

Pro
Ser
60

Ser

Asn

Sex

Ser

Pro

Ala

60

Ser

Ser

Lys

<222> (6) <223> Variable.am no acid
<400> 27 A n An Xaa Xaa Xaa Xaa Xaa 1 5
<400> 28 Tyr Gy Mt His
<220> <221> MOD RES

<220> <221> MDD RES

<210>
1 <210>
<222>

<222> (108)..(11) <223>

Lhokeay

Lys
45
Arg

Ser

Ser

Leu

Val

Arg

45

Arg

Ser

Asn

Leu Leu

Phe Ser

Leu Gln

Phe Pro
95

Ser Pro
15

Ser Ser

30

Leu Leu

Phe Ser

Leu Glu

Trp Ser
395

Ile
Gly
Pro

80

Trp

Gly

Tvr

Ile

Gly

Pro

80

Gln

Ser Ser Leu Ser Ala Ser Val Gly

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp

20

25

30

14) <223> Vari abl e
FIYHA Xaa Ser Xaa Xaa



<210> 30 <211> 107 -8 <212> PRT <213> Hono sapiens <400> 30 Asp Ile dn Mt
Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Ay 1 5 10 15 Asp Arg Val Thr
Ile Thr Cys Arg Ala Ser A n Ay Ile Ser Ser Trp 20 25 30 Leu Ala Trp Tyr

An Gn sPr oL r U, 35.40.45 Tyr Ala Al a Ser
Ser Leu grg"& \%ﬁ‘é& (y%l%SSEl gm Ly S%%Lgb T er Ay Ser Ay

Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro 65 70 75 80 G u Asp the Al a
Thr Tyr ThyraGyariserGer Tyt AsnsS&erifwaiPre Tep AGB5rI) s8b cibhr Phe Ay G n
Gy Thr Lys 3al Gu Ile Lys F0 105 <210> 316«211> 107 <212> PRT <213>
Hono sapiens <400> 31 Val Ile Trp Met Thr. G n Ser Pro Ser Leu Leu Ser Ala
Ser Thr S?IyGlylsSr T3Y1Br As ?&FQT%ILE‘FH-WMH SBF TOFslot FIMeR™°Ser A n Ay lle
Ser Ser 20 25 30 Leu’ a Trp Tyr @n n Lys Pro Ay L8§93 Ala Pro Qu
Leu Leu €p a3 4 Ty r | Pro Ser Arg
Phe Ser déhyASPSgh%%léngF : H@KA& ré%gyGE%hT}reAg%gPﬁes% glgéu\)%hr Il e Ser Ser
Leu Gn Pro 65 70 75 80 Glu Asp the Ala Thr Tyr Tyr Cys G n A@n Tyr Asn Ser
Tyr Pro ThepPhe8519@F1956cIkhrhPhieys@ral Glm IBeyLyehr Lys Val Qu Ile Lys 100 105
<210> 32 100 105

<210> 7

<211> 5

<212> PRT

<213> Homo sapiens

<400> 7
Asn Tyr Gly Met His
1 5

<210> 8

<211> 17

<212> PRT

<213> Homo sapiens

<400> 8
Leu Ile Trp Tyr Asp Gly Ser Asn Glu Asp Tyr Thr Asp Ser Val Lys
1 5 10 15

Gly

<210> S

<211> 13

<212> PRT

<213> Homo sapiens

<400> 8
Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile
10

<210> 10

<211> 5

<212> PRT

<213> Homo sapiens

<400> 10
Ser Tyr Gly Met His
1 5

<210> 11

<211> 17

<212> PRT

<213> Homo sapiens



<211> 107 <212> PRT <213> Hono sapiens <400> 32 Asp Ile dn Met Thr @n
Ser Pro Ser Ser Val Ser Ala Ser Val Ay 15 10 15 -9 Asp Arg Val Thr Ile
Thr Cys Arg Ala Set Gn Ay Ile Set Set Trp 20 25 30 Leu Ala Trp Tyr. Gn
Hs Lys<Ps® @y Lys Ala Pro- Lys Leu Leu Ile 35 40 45 Tyr Ala Ala Set Set
Leu G nvSetrid yrpVaha e &pF nbh g.yBheysSerr Gy bk 5du6rr Ger by Set Gy Thr
Asp Phe Thr Leu Thr Il& Set Ser Leu GnmnoPro 65 70 75 808 G u Asp Phe Al a
Thr Tyr Tyr Cys G n Gn Tyr Asn Set Tyr Pro Trp 85 90 95 Thr Phe Ay Gn
Ay Thr Gi‘.X/S Val Qu Ile Lys 100 105 <210> 33 <211> 107 <212> PRT <213>
Hono sapiens <400> 33 Asp Ile Gn Met Thr Gn Set Pro Set Set Val Set Al a
Set Val Ay 15 10 15 Asp Arg Val Thr Ile Thr Cys Arg Ala Set Gn Ay lle
Set Set Jip 20 25 30 Leu Ala Trp Tyr Gn Gn Lys Pro Qu Lys Ala Pro Lys
Set Leu<bie 535 40 45 Tyr Ala Ala Set Set Leu Gn Set Ay Val Pro Set Arg
Phe Set <324 pR 55 60 Set Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Set Set
Leu G n<Pr¥ 8ono/GapberB0 G u Asp Phe Ala Thr Tyr Tyr Cys G n G n Tyr Asn Set
Tyr Pro T@g‘li% 90 95 Thr Phe Ay Gn @y Thr Lys Val Qu Ile Lys 100 105

<210> 344
la Asn Phe Asp Tyr

5

<210> 13

<211> 5

<212> PRT

<213> Homo sapiens

<400> 13
Lys Tyr Gly Met His
1 5

<210> 14

<211> 17

<212> PRT

<213> Homo sapiens

<400> 14
Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met Lys
1 5 10 15

Gly

<210> 15

<211> 7

<212> PRT

<213> Homo sapiens

<400> 15
Asp Pro Pro Thr Ala Asn Tyr
1 5

<210> 16
<211> 11
<212> PRT
<213> Homo sapiens

<400> 16
Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 17
<211> 7
<212> PRT



<212> PRT <213> Honp sapiens <400> 34 Asp Ile Gn Met Thr Gn Sex Leu Set
Set Leu Set Ala Set Val Ay 15 10 15 Asp Arg Val Thr Ile Thr Cys Arg Al a
Set Gin Gly Ile Set Set Trp 20 25 30 Leu Ala Trp Tyr Gn Gn Lys Pro Qu
Lys Al %39 ys Set. Leu Ile 35 40 45 Tyr Ala Ala Set Set Leu Gn Set Ay
Val Pro Set Arg E’?\pe 38t Gy 50 5560 -10 Ser Ay Ser Gy Thr Asp the Thr
Leu Thr«ldee $er Ser Leu A n Pro 65 70 75 80 du Asp Phe Ala Thr Tyr Tyr
Cys d nad ni N a-Aser et cihes& o Trp 85 90 95 Thr Phe Ay A n Ay Thr Lys
Val Gu Il1e Lys 100 105 <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

t ot tcc tg tot gca tct gta gga 48 Asp Ile An Met Thr An Ser Pro Ser Ser
Val Ser r Val Gy 1 5 10 15 gac aga gtc acc etc act tgt cgg gcg agt
cag ggt ]ﬁ gc ago tgg 96 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gn Ay
Ile Ser< el o 20.129.,30 tta goo tgg tat cag cat aaa cca ggg aaa goo cot
aag ctc ctg atc 144 Lou Ala Trp Tyr Gn His Lys Pro Ay Lys Ala Pro Lys Leu
Leu Il e<8m>40s 45 tat get gca tcc agt ttg caa agt ggg gtc cca tca agg ttc
ago ggcGlif2ln Mim Adra SAkaPhSePrSarplBr A n Ser Ay Val Pro Ser Arg Phe Ser Gly
50 55 60 }agt gga tot gfg aca gat ttc act ctc acc atc agc agc ctg cag cot 240
Ser Ay Ser Ay Thr Asp the Thr Leu Thr Ile Ser Ser Leu G n Pro

<210> 19

<211> 11

<212> PRT

<213> Homo sapiens

<400> 19

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 10

<210> 20

<211> 7

<212> PRT

<213> Home sapiens

<400> 20
Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 21

<211> 10

<212> PRT

<213> Homo sapiens

<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 S 10

<210> 23

<211> 7

<212> PRT

<213> Homo sapiens



65 70 75 80 gaa gat ttt gca act tac tat tgt caa cag get aat agt ttc cct tgg
288 du Asp The Ala Thr Tyr Tyr Cys Gn Gn Ala Asn Ser the Pro Trp 85 90
95 acg ttc ggc caa ggg acc aag gtg gaa atc aaa 321 Thr Phe Ay Gn @y Thr
Lys Val ;@44 bhke Lys 100 105 <210> 36 <211> 324 <212> DNA <213> Hono

sapi ensa1 £230> 522847 16P% 152222 (1)..(324) <400> 36 gaa att gtg ttg aca cag
tct cca gpo acc ctg tck ttg tct cca ggg 48 Qu lle Val Leu Thr A n Ser Pro
Ala Thr Leu Ser Leu Ser Pro Ay 1 5 10 15 -11 gaa aga gcc aec ctc tcctgc
agg gcc agt cag agt gtt agc agc tac 96 Gu Arg Ala Thr Leu Ser Cys Arg Al a
Ser G n<&ey> Y4l Ser Ser Tyr 20 25 30 tta gcc tgg tac caa cag aaa cct gge
cagget (zjclia g%etc etc ate 144 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala
Pro Arg, g oQLen%ﬁ 40 45 tat gat gca tcc aac agg goo act ggc ate cca
gcc agg c ag gg% 92 Tyr Asp Ala Ser Asn Arg Ala Thr Gy Ile Pro Ala Arg
Phe Ser <3t 59 55 60 agt ggg tct ggg aca gac ttc act ctc acc ate agc agc eta
gag cctc24@1nSenr Gy sserryd yrdhraiAspr Phe Thr Leu Thr Ile Ser Ser Leu Au Pro
65 70 75 BO gaa gat tHt gca gtt tat tac tgt cag cag cgt agc aac tgg tct caa
288 du Asp Phe Ala Val Tyr Tyr Cys Gn Gn Arg Ser Asn Trp Ser Gn 85 90
95 ttc act ttc ggc cct ggg acc aaa gtg gat atc aaa 324 Phe Thr Phe Ay Pro

Ay Thr 338 92l Asp Ile Lys 100 105 <210> 37 <211> 321 <212> DNA

<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> 6

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

<222> (3)..(5)

<223> Variable amino acid

<220>

<221> MOD_RES
222> (6)

<223> Ser or Thr

<400> 26
Ala Ser Xaa Xaa Xaa Xaa
1 5

<210> 27

<211> 7

<212> PRT

<213> Homo sapiens

<220>

<221> MOD RES

<222> (3)..(4)

<223> Variable amino acid



<213> Honp sapi ens <220> <221> CDS <222> (1) . (321) <400> 37 gac ate cag
atg acc cag tct cca tcc tca ctg tct gca tct gta gga 48 Asp Ille Gn Mt Thr
Gn Ser Pro Ser Ser Leu Ser Ala Ser val Ay 1 5 10 15 gac aga gtc acc atc
act tgt cgg gcg agt cag ggt att agc agc tgg 96 Asp Arg Val Thr Ile Thr Cys
Arg Ala Ser Gn Gy Ile Ser Ser Trp 20 25 30 tta gcc tgg tat cag cag aaa
cca gag a gcc cct aag tcc ctg atc 144 Leu Ala Trp Tyr Gn Gn Lys Pro Qu
Lys Al g !vréﬁ? R? Leu Ile 35 40 45 tat gct gca tcc agt ttg caa agt ggg
gtc cca ita Cc agc ggc 192 Tyr Ala Ala Ser Ser Leu Gn Ser Ay Val Pro
Ser Arg<«Phe ggf & ¥sp0 55 60 agt gga tct ggg aca gat ttc act ctc acc atc agc
agc ctg cag cot 240 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
G n Pro<B®>70 75 80 gaa gat ttt gca act tat tac tgc caa cag tat aag agt tac
ccg gt c<288 M@ REAsp Phe Ala Thr Tyr Tyr Cys G n Gn Tyr Lys 5er Tyr Pro Val
85 90 952223ct(6)ttc ggc gga ggg acc aag gtg gag atc aaa 321 Thr Phe Ay Qy
Ay Thr ‘t3% Varisdlt ¥¥8°13759100 105 -12 <210> 3B <211> 366 <212> DNA <213>
Hono sapigpns <220> <221> CDS <222> (1).,(366) <400> 38 cag gtg cag ctg gtg
gag tot .00 Q&R zg9Cc gtg gte cag cot ggc agg 48 Gn Val An Leu Val Gu Ser
Ay Ay<fdx Vo~ Val Gn Pro Ay Arg 1 5 10 15 too ctg aga ctc too tgt gcg
gcg tot <pgp> bk€ cageed tc agt aac tat 96 Ser Leu Arg Leu Ser Cys Ala Ala Ser

Gy Phe Ser Phe Ser Asn Tyr
<400> 27
Gln Gln Xaa Xaa 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)..1(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 Xaa Xaa Ser Xaa Xaa Gly

1 5 10 15

<210> 30
<211> 107



20 25 30 ggc atg cae tgg gtc cgc cag got cca ggc aag ggg ctg gag tgg gtg

144 Gy Met His Trp Val

45 gca ctt ata tgg tat
Leu Ileddrp Fyf Asp Gy
ggc cga<ti® aeko akpidMO
Phe Thr Ile Ser Arg Asp
at g aao<&@r g aga goo
Ser LeuAW(lel%lfG‘atﬁ@ﬁ
atg gtt cyg gga gtt atc

Arg Ay yFE;JA 1 &,y
fca

acc gtc tct

39 <211> 342

Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp Val 35 40
gat gga agt aat gag gac tat aca gac too gtg 192 Al a
Ser Asn Qu Asp Tyr Thr Asp Ser Val 50 55 60: aag
aga gac aat too aag aac acg ctg tat 240 Lys Ay Arg
Asn Ser Lys Asn Thr Lein Tyr 65 70 75 80 <ctg caa
gag gac aeg got gtg tat tae tgt 288 Leu G n Met Asn
Ghr Sar d’rVaFefl'ﬁﬁr Tk B 285 O 95 GdEg aga tgg ggg
gat gtt ttt gat1 atc tgg 336 AIJaSArg Trp Ay Mt Val

588 e, B VR oy OB A O a8 &P 992 156% 2000

22125 DNA’ <2135 Homo sapi ens <220> <221> CDS <222> (1).,(342)

<400> 38ecagaat® cag ahgcxi gygadot clu gg¢y AggcrggLygtBrgt.€r cag cot ggg agg 48

Adn Mt dn

Lewsval

du

too ctg aga ctc too tgt
Arg LeuTBerlleyalacSar Qg

atg eac tgg

Trp Val s@gg;
tgg gcc agt

>Jtc cgc

189& Ak,

a aat

cag

RiLQ

aag

Ser Ay Asn Lys Lys Tyr
Glu Asp Phe Ala Thr

<210>
<211>
<212>
<213>

85

Thr Phe Gly Gln Gly
100
3t
107
PRT
Homo sapiens
31

<400>

Val Ile Trp Met Thr

1

Asp Arg Val Thr

20

Leu Ala Trp Tyr

Tyr A

Ser G
65

35

la Ala Ser
50

ly Ser Gly

Glu Asp Phe Ala

<210>
<211>

Thr Phe Gly Gln
100

32

107

PRT

<212>
<213>

<400>

5

Ile

Gln

Thr

Thr

Thr

85

Gly

Homo sapiens

32

Asp Ile Gln Met Thr

1

5

Ser dy4y @y val val &n Pro dy Arg 1 5 10 15
%%fggtct ggattctoottc aat ago tat 96 Ser Leu
feph‘élss pl Piye %&mAS%rPth?elzélﬁ 30 =13 ggc
got ta gge aag ggg eetg gag tgg gtg 144 dy Met H's
%Pl’rg%‘hg i/ed-%h'r @,y ;—er s¥§|Le 5Gﬂ10§ tca gtc ata
tat tat ata gaa t Val Ile Trp Ala
Tyr Ile Au Ser Val 50 55 60

Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
90 95

Thr Lys Val Glu Ile Lys
105

Gln Ser Pro Ser Leu Leu Ser Ala Ser Thr Gly
10 15

Ser Cys Arg Met Ser Gln Gly Ile Ser Ser Tyr
25 30

Gln Lys Pro Gly Lys Ala Pro Glu Leu Leu Ile
40 45

Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
55 60

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70 75 80

Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
90 95

Thr Lys Val Glu Ile Lys
105

Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
10 15



gag gge cga ttc acc atc too aga gac aat too aag aac acg ctg tat 240 du Qy
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 ctg caa
atg aae ago ctg aga gcc gag gac acg got gtg tat tac tgt 286 Leu G n Mt Asn
Ser Leu Arg Ala G u Asp Thr Ala Val Tyr Tyr Cys 85 90 95 gcg aga goo aat

ttt gac_tac t gge ¢ a_acc etg gtc acc gte_336 a Arg Ala Asn Phe Asp
Tyr Trp ddl ér@iq%’lG?%g fﬁg qﬁ‘%uCVa?\r ﬁa;\/éefr fg’ﬁ) #@5@?&?%‘3& ?E‘g 342 Ser Ser
<210> 4Q <211> 348 <212> DNA <2133 Hono sapi ens 2320> <221> CDS <222>
(1)..(348) Ars4PQ>7¢0 cGA%kiGt 8yLago Cig SO AP A0ty 998u008 §9€ gtg gtc cag cot
ggg agg 4B dmsval A n Leu Val 4 u Ser Ay Ay @y Val Val An Pro Gy Arg
1510 15 too ctg aga ctc too tgt gca gcg tot gga ttc acc ttc aat aaa tat
96 SerTiedlArijalder Ser IBpsCAl §eAlHYSEL Gry RiyeAThrPheh¥erAShy Lys Tyr 20 25 30
ggc atg cac5Pgg gtc cgc cag ¥t cca ggc aag F§g ctg gag tgg gtg 144 dy Met
Hs Trp_Val _Arg 4 a Pro dy Lys @& u Gu_Trp Val, 35 40 45 gca gtt
ata tgg° tGléa%rgagy ﬁﬁ&}f %;%t P}éeaﬁhf att '5%& gg% Sgeé:cs?%g“ez‘it%lnlggg Ala Val Ile Trp
Tyr Asp y Thr Asn Lys Tyr Tyr Ala Asp Ser Met 50 55 60 aag ggc cga ttc acc
atc tccchgasgahcanta trhe BAITRALyMARCE rat 240se s rGx Ag Phe Thr Ile Ser
Arg Asp Asn Ser Lys Agp Met Leu Tyr 6590/0 75 80 ctg cas atg aac ago cta aga
gcc gag gac acg got gtg tat tac tgt 288 Leu A n Met Asn Ser Leu Arg Ala G u
Asp Thr T &h¥/adlyTgkn Fyy TysLB5VED @B Ik dvaga gat coo coo act got aac tac
tgg ggc cag gga ae®lctg gtc 336 A% Arg Asp Pro Pro Thr Ala Asn Tyr Trp Qy
Gn @y Thr Leu VvVal 100 105 110

<210> 33

<211> 107

<212> PRT

<213> Homo sapiens

<400> 33
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
X 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

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 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 -



- 14

ace gtc tcc tca 348 Thr Val Ser Set 115 <210> 41 <211> 2710 <212> PRT

<213> Clostridiumdifficile <400> 41 Met Ser Leu Ile Ser Lys AQu Gu Leu

Ile
Ile
du
Phe
Leu
Thr
Val

Asn
Val

Leu
Asn
Lys
Pro
Asn
Lys
Leu

Lys Leu Ala Tyr Ser Ile 15 10 15 Arg Pro Arg Gu Asn Gu Tyr Lys Thr
Leu Thr Asn Leu Asp Gu 20 25 30 Tyr Asn Lys Leu Thr Thr Asn Asn Asn
Asn Lys Tyr Leu G n Leu 35 40 45 Lys Lys Leu Asn GQu Ser Ile Asp Val
Met SRS ElYySeITytY |Tpg A PheFheolgThisdie Sr Apg LARENGAY §*Al a Leu Ser Asn
Lys Bys Asp lle Leu LA 65 70 75 80 & u Vval Ile Leu IF& Lys Asn Ser Asn

S Vi , /S, £ 85..90..95 H.s P | lle Gy Ay 4@
Sor Regh wroarde off B G IGE SHEMAVR T8 (e YRTRD W d asp 116

Ala Au Tyr Asn Ile Lys Leu 115 120 125 Trp Tyr Asp Ser Au Al a Phe Leu
Asntihrpnkest L ¥sn logs AMmarid &a113Q 1851440 Val A u Ser Ser Thr Thr Au Ala
Gn Leu Leu Gioodu Gu Ile 146 150 155 160 G n Asn Pro A n Phe Asp
Met Lys Phe Tyr Lys Lys Arg Met Qu 165 170 175 Phe Ile Tyr Asp Arg G n
Arg Phe Ile Asn Tyr Tyr Lys Ser An 180 1B5 190 Ile Asn Lys Pro Thr Val
Thr <¢1¥E As Asp Ile Ile Lys Ser His 195 200 205 Leu Val Ser Qu Tyr

Argz : { Thr Val Leu Qu Ser Tyr Arg 210 215 220 Thr Asn Ser Leu Arg
|l e Ashl 96, ASPiddss Ay Ile Asp Ile Arg 225 230 235 240 Ala Asn Ser
Phe Thr Qu A@@n GQu Leu Leu Asn Ile Tyr Ser G@n

<220>

<221> CDS

<222> (1y..(321)

<400> 35
gac ate cag atg acc cag tct cca tct tce gtg tct gca 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 gtc acc atc act tgt cgg gcg agt cag ggt att agc age tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

tta gcec tgg tat cag cat aaa cca ggg aaa gcc cct aag ctc ctg atc 144
Leu Ala Trp Tyr Gln His Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

tat gct gca tcec agt ttg caa agt ggg gtc cca tca agg ttc agc gge 192
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 ttc act ctc acc atc agc agc ctg cag cct 240
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 gct aat agt ttec cct tgg 288
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Trp
85 90 95

acg ttc ggc caa ggg acc aag gtg gaa atc 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> CDS
<222> (1}..(324)

<400> 36
gaa att gtg ttg aca cag tct cca gcc acc ctg tct ttg tct cca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

-11 -



245
260
Met
Pro
Al a
Au
Ile
Asn
Ay
Thr
Leu
Asp

Ay
Al a
Asn
Phe
Leu
Tyr

250 255 du Leu Leu Asn Arg Ay Asn Leu Ala Ala Ala Ser Asp Ile Val Arg
265 270 -1s Leu Leu Ala Leu Lys Mn Phe Ay Ay Val Tyr Leu Asp Val Asp
275 280 285 Leu Prop Ay Ile H's Ser Asp Leu Phe Lys Thr Ile Ser Arg
Ser 290 295 300 Ser Ile Ay Leu Asp Arg Trp Gu Met Ile Lys Leu Gu

Il e Met 305310315320 Lys Tyr IIeAsnAsn r Thr Ser

renefhasii b 68 s el sl ol Ky et ek ene' L Lo

Leu Asn VaI Ser 355 360 365 Asp Leu Gu lle Lys IIe Al a Phe Ala Leu
Ser tMalgck| €yAs8c @aB hé0add ZcB8fhe Ahd gkeleckl egdettclyts: &ka Giys Ser Tyr Leu
AsnLéewnl¥alrd Irer @lu G1385y8P@o3QYy 400 Al AroVatg liys BenIkeg Tyr A n Phe
Asn A n Hi s33dLeu Asn Pro Al a48405 410 415 |Ilefd u Ser Asp Asn Asn Phe Thr
Thr _Thr Lys Ile Phe His Asp 420 425 430 Ser Leu Phe Asn Ser_ Ala Thr Al a
Asnt%fergare/egcap g e 7 @g 30 AAg I LB ALE Boofyr teh O Val
Phe e @ °Y Heg™ ThitYabb® 458 9 |F8 Feli ser Ay Pro Gy
Tyr AIa er AIa Tyr Tyr Asp Phe 465 470 75 480 1Ile Asn Leu dn Gu
Thr agd g6l tetd-¥§g BrE dRULtLY S @cSeEc ASP #4B524PQt49%g ket! | beo G u Phe Lys
Pr os& wlAsserAshy lTay Ser PX3 rhketkulhir Glel 3e200e 502u5d0: &Gen G u Il e Asn Ser
Trp Ser Phe Asp G n Alda Ser Ala Lys Tys 515 520 525 &n the Gu Lys
Val Arg aAs Tyr Thr Gt tG Ser Leu Ser GQu ;530 535 540 AsgsAsn dy Vval
a
Pheg r}{sgy‘gh E‘a i Ata ?L‘"el}ghsgng? A§h 2Pgr ‘5&595??; §§§ 56
95

Tyr Tyr Cys n Arg Ser Asn Trp
ttc act ttc ggc cct ggg acc aaa gtg gat atc 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 atec cag atg acc cag tct cca tce tca 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 dgtc acc atc act tgt cgg gcg agt cag ggt att age agce tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

tta gec tgg tat cag cag aaa cca gag aaa gcc cct aag tec ctg atc 144
Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

tat gct gea tcc agt ttg caa agt ggg gtc cca tca agg ttec agc ggc 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 ttc act ctc ace atc agc age ctg cag cct 240
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 tat tac tgc caa cag tat aag agt tac ccg gte 288

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Lys Ser Tyr Pro Val
85 90 95

act ttc ggc gga ggg acc aag gtg gag atc aaa 321

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

-12 -



Leu
Lys
Tyr
-16
620
635
650
660
675
690
705
Ser

du
Phe
Ay

Leu
du
Asp
Lys

Leu Asn Asn Lys Ile Pro Ser Asn Asn Val AQu Qu Ala Ay Ser 565 570 575
Asn Tyr Val His Tyr Ilelle @dn Leu An Gy Asp Asp Ile Ser 580 585 590
Gu Ala Thr Cys Asn Leu Phe Ser Lys Asn Pro Lys Asn Ser Ile 595 600 605
Ilelle An Arg Asn Met Asn Qu Ser Ala Lys Ser Tyr Phe Leu Ser 610 615
Asp Asp Gly Gu Ser Ile Leu Qu Leu Asn Lys Tyr Arg Ile Pro GTu 625 630
640 .5 g skeu Lys Asn Lys Qu Lys Val Lys Val Thr the Ile Ay Hs Ay 645
655 <okys 3A8p A u Phe Asn Thr Ser GQu the Ala Arg Leu Ser Val Asp Ser
665 <678 gy Ser Asn Qu Ile Ser Ser Phe Leu Asp Thr Ile Lys Leu Asp lle
680 <685 HG@s skpodedsys Asn Val GIu Val Asn Leu Leu Ay Cys Asn Met Phe Ser
695 700 Tyr Asp Phe Asn Val Qu GQu Thr Tyr Pro Ay Lys Leu Leu Leu Ser
710<24% 720 Ile Met Asp Lys Ile Thr Ser Thr Leu Pro Asp Val Asn Lys Asn
7257%%?52 Ille Thr Ile Ay Ala Asn Gn Tyr Gu Val Arg Ile Asn Ser Qu
740 ( O'(Rﬁg)liys AQu Leu Leu Ala H's Ser Gy Lys Trp Ile Asn Lys
A U< dpb 3460 765 Ala Ile Met Ser Asp Leu Ser Ser Lys Au Tyr |le Phe
ASP cS@Tgth/0ad Log 7RG gdd @chSIASH lo¥S Je@Uylysahl dclysc Sy Lus Asn Ile Pro
Leuchh &val78m 780 vAA5680Ber SAIy 61 cdervald iAspnlde Eys AlBr Leu Leu Leu
Ala Ser Val Ser 805 810 815 Pro A3p Thr Lys Phe Il & Leu Asn Asn Leu Lys
Asn Ile Qu Ser 820 825 830 Ser Ile @Ay Asp Tyr Ile Tyr Tyr GQu Lys Leu
Pr o 92l Wy 89NEHC EI5LBAFCB4TI [Fle 9PR & 16 %g%ﬁcsséit Pre tASp ASp Leu lle
A uPheAsh*L&f) L& 850 A48 5> 60; & *R&NSSFal et ASH &b Leu Tyr Qu Leu
Lys Leu Asn Asin Leu

ggc atg cac tgg gtc cgc cag gct cca ggc 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 192
Ala Leu Ile Trp Tyr Asp Gly Ser Asn Glu Asp Tyr Thr Asp Ser Val
50 55 60

aag ggc cga ttc acc atc tcc aga gac aat tcc aag aac acg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 g0

ctg caa atg aac agc ctg aga decc gag gac acg gct gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

gcg aga tgg ggg atg gtt cgg gga gtt ate gat gtt ttt gat atc tgg 336
Ala Arg Trp Gly Met Val Arg Gly Val Ile Asp Val Phe Asp Ile Trp
100 105 110

ggc caa ggg aca . gtg gtc acc gtc tct tca 366
Gly Gln Gly Thr Val Val Thr Val Ser Ser
115 120

<210> 39

<211> 342

<212> DNA

<213> Homeo sapiens

<220>
<221> CDS
<222> (1)..(342)

<400> 38
cag atg cag ctg gtg gag tct ggg ggc ggc gtg gtc cag cct ggg agg 48
Gln Met Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

tcc ctg aga ctc tcc tgt gaa gcg tect gga ttc tcc ttc aat agce tat 96
Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Ser Phe Asn Ser Tyr
20 25 30

=13 -



865
Ser
Tyr
Thr
Asn
Val
Asp
Val
Ile
Asn
Ile
Al a
du
Ser
Val
Pro

870 875 880 Asp GQu Lys Tyr Leu Ile Ser Phe A u Asp Ile Ser Lys Asn Asn

885 890 895 Thr Tyr Ser Val Arg the Ile Asn Lys Ser Asn Ay G u Ser Val
900 905 910 Val Au Thr Gu Lys Qu Ile Phe Ser Lys Tyr Ser Qu Hs Ile
915 92 925 La(gt [ eSer Thr |1 eLysAs Ser% %IeIEAs Val

oyl Lt s eB e L e

Tyr Ser Ser Asn 965, 970 975 Lys Asp Val Leu Asn Asp Leu Ser Thr Ser
Lys tValgtd sitd eyg e a38Qg98at9%)y Aba tGtntdteutPhmaSesc Fhg GiyzLeu Asn Thr
Tyr SAsp/aSelld Ifep Ala SOO98110GE 1WBO5ys lTeu Ned IAsrEluesed Vel Ser Asn Al a Val
Asp Thr 5Pt e Asn Val Leu 1910 1015 1020 F% Thr Ile Thr Gu Ay Ile Pro
Val Ser Thr Ile Leu As G 1025 1030 1035 1040 Ile Asn Leu Ay A a

ac a at 4
SR ELE S SR e s e dep Ll e

I1e a Ala Thr Val Ala Ser Il1e Val GIyIIe Ay 1075 3080 1085 Ala du

Thr ct§ eaRherd gllc Led BrPabl &l adCh¥c ldeg 285 o0 aad ¥aclQ§O 1095 1100 Ile
Ser LkewlYalhetASEn Azl (duiakewnlhl eld asp Hhe MAspvhysryAl Byrllys 1105 1110 1115

1120 Ser Val Val Asns8¥yr Phe Asn His f@u Ser Glu Ser L3s Lys Tyr Ay 1125
1130 1135 Pro Leu Lys Thr Gu Asp Asp Lys Ile Leu Val Pro Ile Asp Asp Leu
1140 11459 fﬂsogcx?a?a‘fltéts%%c &re tiglgeg%zs @W@a BSH HEN2Seftfl e38ys Leu Ay

Thr
Thr

1165° FI0EIQ8, TSR NBPLEl) AR WL GGy S Gy M s Thr Va
Gy 1170 117571480

tce tca 342
Ser Ser

<210> 40

<211> 348

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(348)

<400> 40
cag gtg cag ctg gtg gag tct ggg gga ggc gty gtc cag cct ggg agg 48
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

tcc ctg aga ctc tcc tgt gca gecg tet gga ttc acc ttc aat aaa tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr
20 25 30

ggc atg cac tgg gtc cgc cag gct cca ggc 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 gtt ata tgg tat gat gga act aat aaa tac tat gca gac tcc atg 192
Ala Val Ile Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Met
50 55 60

aag ggc cga ttc acc atc tecc aga gac aat tcc aag aat atg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
€5 70 75 80

ctg caa atg aac agc cta aga gcc gag gac acg gct gtg tat tac tgt 288

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 95

gcg aga gat ccc ccc act gct aac tac tgg ggc cag gga acc ctg gtc 336

Ala Arg Asp Pro Pro Thr Ala Asn Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
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Asn Ile Asp H s Phe Phe Ser Ser
1195 1200 Ser

Phe
Asn
Ay
Thr
Lys
Ile
dy A
Ser
Ile
Thr
Asp

1390 Ser Gy Asp |l
1400 1405 Leu Asp Asp Lys Ile Ser

Asn

Leu Asp Ser
Asn Lys T¥§risphby
Ile Hs Tyr

i
Lys ﬁe 2

Thr

Leu Ser
1205 1210 1215 Phe Ser
1220 1225 1230 Trp

Leu Lys

Al a<& >

Thr <A%
Asp “ASTr GasEAI gjiléf’tflllFe

IIe<

Il e

1425 1430 143801440 Leu Ser Ash Thr

1265 1270 1275
Ile Lys Leu Asp Lys Asp Thr
Thr <ZThe> Asn Qu Ile Arg Asn
@IY0Thr Tyr Ser Leu

I1e Tyr

Pro Ser Ile

Ser

Se

r Hs lle Pro
Ser Ala lle Ay Ile Glu Thr

1185 1190

G u Asn Leu Asp

Lys Lys Ile Met Met Leu Pro Asn Ala Pro Ser Arg Val

Trp Gu Thr Gy Al a Val
?‘21 °1245 Ay Thr Arg Leu Leu Asp Ser lle Arg
255 1260 Tyr Trp Arg Phe Tyr Ala Phe Phe Asp Tyr Ala lle
Tyr G u Asp Thr Asn lle

1285 1290 1295 Arg Asn Phe Ile Met Pro Thr

IFRE€ Asn Leu Ser

Lys Gy Lys Leu Ile

Lys

1280

Lys

Ser

nsé-ryﬁelﬁ%@el-é’es.c Leu G'lhesll | %e@ﬂrie
Agp Asn

Lys

T

y

e

Lys

Asp Ser L}QrLJseﬂeLGAQnP@% Ash 11e Asp

Ser Ser Arg Asn

65

Glu

Leu

Tyr

Trp

Val

145

Gln

Phe

Ile

Leu

Thr

225

Ala

Glu

Val

His

Ile

Tyr

130

Glu

Asn

Ile

Asn

Val

210

Asn

Asn

Leu

Ile

Phe

Lys

115

Asp

Ser

Pro

Tyr

Lys

195

Ser

Ser

Ser

Leu

Leu

Val

100

Gln

Ser

Ser

Gln

Asp

180

Pro

Glu

Leu

Leu

Asn
260

Arg

Tle

85

Trp

Trp

Glu

Thr

Phe
165

Arg

Thr

Tyr

Arg

Phe

245

Arg

Ala

70
Lys
Ile
Ala
Ala
Thr
150
Asp
Gln
Val
Asn
Lys
230

Thr

Gly

55

Leu

Asn

Gly

Asp

Phe

135

Glu

Asn

Lys
Pro
Arg
215
Ile

Glu

Asn

Ser

Ser

Gly

Ile

120

Leu

Ala

Met

Arg
Thr
200
Asp
Asn

Gln

Leu

Asp Ang Tyr

Pro Ay Leu Ar Ser Leu Gu

-18 Pro Val

6 Leu Tyr Pro

1300 1305 1310 Leu Ser Tyr Ser Phe Asp
Leu Leu 1315 1320 1325 Ser
Asp Asp Leu

Ser Tyr Pro lle

1330 1335 1340 Trp Il e Phe Asn
1345 1350 1355 1360 Qvy

Ile Qu Asn
Lys Asp Val Leu Ser

ElJ]AIQrTJJ gef¥ﬁaephe
| e Phe Leus Thr Cys G u 1395

Lys Ile 1365 1370 1375

1380 1385

Leu Ile lle u lle Asn Leu Val Al a Lys
1410 14P5g1%20ArHSEluTAan Ser TyeulyseOhi éle Sgru Gy ABsplduy 8spAstiuTyr Leu |l e Ser

lle AQu LY Ile Asn Thr Leu Gy

Lys 1445 1450 1455 Asn Ile Ala Tyr Asn Tyr Thr Asp G u Ser Asn
v Wsebha 468 A3

0SNGV A E%sr g sLehPlsdria n Lys Ser Ile
nlle Leu Gu the Tyr Asn
Asn Lys Tyr Lys Thr

s Asp 1475 1460 1485 Ser

Val Phe Met
Asn Leu Lys
75

Asn Thr Ser
a0

Glu Val Ser
105

Asn Ala Glu
Val Asn Thr
Leu Gln Leu

155
Lys Phe Tyr

170

Phe Ile Asn
185

Ile Asp Asp

Glu Thr Val

Ser Asn His
235

Glu Leu Leu
250

Ala Ala Ala
265
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Lys

60

Lys

Pro

Asp

Tyr

Leu

140

Leu

Lys

Tyr
Ile
Leu
220
Gly

Asn

Ser

Asp

Val

Tle

Asn

125

Lys

Glu

Lys

Tyr

Ile

205

Glu

Ile

Ile

Asp

Ile

Glu

Ala

110

Ile

Lys

Glu

Arg

Lys

190

Lys

Ser

Asp

Tyr

Ile
270

Leu

Lys

95

Leu

Lys

Ala

Glu

Met
175

Ser

Ser

Tyr

Ile

Ser

255

Val

Lys

80
Asn
Glu

Leu

Ile

Ile

160

Glu

Gln

His

Arg

Arg

240

Gln

Arg



1490 1495 1500 Ser Lys Asp Phe Ile Ala G u Asp Ile Asn Val Phe Met Lys Asp
Asp 1505 1510 1515 1520 1Ile Asn Thr Ile Thr Ay 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 A n_Val Lys Val 1540 1545 1550 Asn dy Leu Tyr Leu Asn Glu Ser Val Tyr
Ser SerLWrLeEe%\#?vi PR& AsrsBEhe %%0“%6’51 T\')’él LEL‘S/%x ?é’ﬁls%srp K&h Ay His His Asn
Thr Ser Asn Ph t Asn Leu 15 1575 1580 Phe*fzu Asp Asn Ile Ser Phe Trp
Lys Leurthe.Gon,Phe. G Sanabl 0., 150514590, 169551000 fansBpe Val I1e Asp
Lys Tyr Phegghr "Leu Val G y,bys Thr Ash Leu 3505 1618 1615 -19 dy Tyr Val
Gu Phe Ile Cys Asp Asn Asn Lys Asn Ile Asp Ile Tyr 1620 1625. 1630 Phe Ay
A u Tipseyg1IhslySerSevspSerg Lyl SerMethirlé [1gsPhwe Ser AGhyIlel 886 1640 1645 Asn
Ay Arg3®sn Val Val Val 8 Pro Ile Tyr AA Pro Asp Thr GBy0 1650 1655 1660
AQu Asp_lle Ser Thr Ser Leu Asp Phe Ser Tyr Qu_Pro Leu T{ 1665 1670
1675 16%1‘)S TIYFeLYﬁsﬁY%rngHe PrR %&EnTﬁLfy hv °r & fer AP ) Leu Tyr Thr
1685 1690 1695 Ser d1le Asn Ile R° Thr Asn Tyr Tyt Ser Asn Qu Tyr Tyr
Pro | 1700, 32050710, Gl Lol oo¥akud 0 ASD RLOcfomThe-PhosH s Lys Lys Va
Asn Ile 1715 172Q@447 Aspy Ser Ser Ser PheoGlu Tyr Lys Trp Ser Thr
Glu Ay Ser 1730 1735 1740 Asp Phe Ile Leu Val Arg Tyr Leu Au du Ser Asn
Lys Lyssét @lhelys 3@4510750: P Ser17G0Le@dlulAs: Lée AAnQVdll eektys Gy Il e Leu
Ser Asn Thr G ¥pSSer Phe Asn 17@501770 1775 Lys3fkt Ser |le Asp Phe Lys Asp
Ile Lys Lys Leu Ser Leu 1780 1785 1790 |] e Met Ser Asn the Lys Ser
Phe. AMMAShLeE thondhe G EAM e A L7957 140 Base Fon Chn

Ala Leu Ile Ser Lys Gln Gly Ser Tyr Leu Thr Asn Leu Val Ile Glu
385 390 395 400

Gln Val Lys Asn Arg Tyr Gln Phe Leu Asn Gln His Leu 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 Tyr Asp Phe
465 470 475 480

Ile Asn Leu Gln Glu Asn Thr Ile Glu Lys Thr Leu Lys Ala Ser Asp
485 490 495

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 His Tyr Ile Ile Gln Leu Gln Gly Asp Asp Ile Ser
580 585 580

Tyr Glu Ala Thr Cys Asn Leu Phe Ser Lys Asn Pro Lys Asn Ser Ile
595 600 605
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Asp Hs Leu Gy Phe Lys Ile Ile Asp Asn Lys Thr Tyr Tyr Tyr Asp 1810 1815
1820 A u Asp Ser Lys Leu Val Lys Ay Leu lle Asn Ile Asn Asn Ser Leu 1825
1830 1835 1840 Phe Tyr Phe Asp Pro Ile Qu Phe Asn Leu Val Thr Ay Trp Gn

Thr 184518 | e SR [ Asn Thr Ay Al a
Al a Leu %8 ]%ESArlgB%n et %G X ¢ El ¥§5E\é J Lyés3 H's Phe Tyr Phe
Asn Asn Asp 1875 1880 1885 Ay VaI I\/bt A@n Leu Gly VaI Phe Lys Ay Pro Asp
Gy Phe Qpadyrci880: ¥89514908, GTh@eﬁlaserps Alya A rTaredd enAsn Asn Asn lle
AQu Ay @mn Ala Ile 190%30910 1915 1920 s¥ml Tyr G n Ser &4s Phe Leu Thr
Leu Asn Gy Lys Lys Tyr Tyr Phe 1925 1930 1935 Asp Asn Asn Ser Lys Al a Val
Thr Ay Pl?gpLN‘dJYFI]éSnI Les i gh Ved 1bys1920 Tho £be 1850 Gl pdlipy&lyTyr Tyr Phe Asn
Pro Asn Asn Ala lle Alé Ala Val Ay Letr@n 1955 1960 %65 val lle Asp Asn

Asn Lys R Al 1980 Ser Lys
ay Trp I(glnA%rGl@a &rh? QQPGX i El“ry*gg o ser 3‘58 . 1990 1995

2000 Asp Thr Ala IIe Ala Phe Asn Gly Tyr Lys Thr IIe Asp Gly Lys Hi s 2005
2010 2015eu Bhe rEyrcRhel1dsferSesr Asp (ysaMalrhVallelyys ke AsbyrMal Phe Ser Thr
2020 2025 2030 638r Asn Ay Phe @o Tyr Phe Ala Psgs Ala Asn Thr Tyr Asn Asn
Asn 2035 2040 2045 Ile Gu Ay dn Ala lle Val Tyr Gn Ser Lys Phe Leu Thr
Lou Asn 2956:2058 206021 Gl Vaks ApyshepykeurGiy Oye AgpMas FhasieSer Lys Al a Val
Thr dy Trp®°%065 2070 2075 2080 G n Thr 11 d%sp Ser Lys Lys Tyr Tyr Phe

Asn Thr n,Ihrg AI 85, a Jhr Trp Gn Thr Ile Asp
Ay Lys @;s ;@ Gval%q %“138 P?A%Syﬂ# Ash LﬂlﬁyL PeOGI u Ala Ala Thr
GIyTrpGInThrIIeAspGIyLys

Ile Met Asp Lys Ile Thr Ser Thr Leu Pro Asp Val Asn Lys Asn Ser
725 730 735

Ile Thr Ile Gly Ala Asn Gln Tyr Glu Val Arg Ile Asn Ser Glu Gly
740 745 750

Arg LYys 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
785 780 795 800

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 Pro 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
885 890 895

Thr Tyr Ser Val Arg Phe Ile Asn Lys Ser Asn Gly Glu Ser Val Tyr
800 905 810

Val Glu Thr Glu Lys Glu Ile Phe Ser Lys Tyr Ser Glu His Ile Thr
815 820 825

Lys Glu Ile Ser Thr Ile Lys Asn Ser Ile Ile Thr Asp Val Asn Gly
830 935 940
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2115 2120 2125 Lys Tyr Tyr the Asn Thr Asn Thr Ala Ile Ala Ser Thr Gy Tyr
Thr 2130 2135 2140 Ile lle Asn Ay Lys H's Phe Tyr Phe Asn Thr Asp Ay lle
Met G n 2145 2150 2155 2160 1Ile Ay Val Phe Lys Gy Pro Asn Ay Phe Gu
Tyr the o1 5; 5 Thr lle Au Ay Gn
Al a IIe?NéﬁLe‘?yreaﬁl %p%gl éiégnzﬂl%SAﬁg 5% P eG@éﬁvaﬁgs @EgAsn Gy Lys Lys
Tyr Tyr Phe Ay Ser Asp Ser 2195 2200 2205 Lys Ala Val Thr Ay Trp Arg lle
Il e AsnLAsmshysid yisa The Hys IPBez12230r 2245122240 TASrseRr seAganAsn Ala Ile Al a
Ala Ile Hs Leu Q/s TS 1l e Asn Asn 22(25 2230 2235 2230 Asp Lys Tyr Tyr
Phe Ser Tyr_ As Ile Leu A n Asn |l e 2245 2250 2255 Thr 1le Qu
Ar g AsnL)&%rf‘SPh‘z lr;gﬁglﬁﬁé fﬁ@pLﬁPaﬁeﬁsg ﬁré?la& %VE}/sGlnzé%‘DTZEGS 2270 Met Val
Thr Ay Val Phe Lyg Gy Pro Asn d he G u Tyr Phe’ B\I a 2275 2280 2285 -21
Pro Al apfsnsinfeddofe ASR ASN eAf Ml sy G1¥ N nf) &selel @1/@8h, Tyr 2290 2295
2300 G n Asn Lys Phe Leu Thr ﬁu)oAsn Ay Lys M@o yr Tyr Phe Asp Asn 2305
2310 2315 2320 Asp Ser Lys Ala Val Thr Ay Trp @ n Thr Ile Asp Ay Lys Lys
Tyr 232522330 2335eu Tye RheAdsrhllaeValAgan Tsp WA IG RsAl dalAltauThr Ay Trp A n
Thr Ile 28409 2345 2350 AsriOGy Lys Lys TyrlCI%Pr Phe Asn Leu Asn Thr Ala Qu
Ala Ala_. Thr 2355 2360 2365 hr 1le As 2{/5 Lys Tyr Tyr
Phe AsnPE‘ggThﬁsﬁleTﬁPr fé?g)o%'f%e ﬁ%’OIl?DP(élJZj g WraIé‘érLth%SpCi‘l LTyr Thr Ser Ile
Asn Ay LYys H s Phe Tyr 85 2390 2395 7400 Phe Asn Thr p Ay Ille Mt

Adn lle;d yAsVaLefbﬁy N ERY IE’EOLy%SBl@‘LQ@ 410 2410 5 XSIPG@OG u Tyr Phe Ala
Pro Ala Asn Thr Asp A48 Asn Asn Il e Gogo 2420 2425 243055

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 Ile Val Gly Ile Gly
1075 1080 ) 1085

Ala Glu Val Thr Ile Phe Leu Leu Pro Ile Ala Gly Ile Ser Ala Gly
1090 1095 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 Ser Glu Ser Lys Lys Tyr Gly
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 Asn Asn Ser Ile Lys Leu Gly Thr
1155 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 His Ile Pro
1185 1180 1195 1200

Ser Leu Ser Ile Tyr Ser Ala Ile Gly Ile Glu Thr Glu Asn 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
12590 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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Gy Gn Ala lle Leu Tyr G@n Asn Lys Phe Leu Thr Leu Asn Ay Lys 2435 2440
2445 Lys Tyr Tyr Phe Ay Ser Asp Ser Lys Ala Val Thr Gy Leu Arg Thr 2450
2455 2460 1le Asp Ay Lys Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Val Al a Val
2465 2470 2475 .248Q Vol P 3.0 _Thr 1l e. v lys Lys Tyr Tyr Phe Asn
Thr Asn %28651;122%%%%&9%8% 'IT'Elr[ -(Ia;lr Eﬁ eL@ii%gS}éﬁis {%@‘ %ﬁgyxﬁé%ﬁ'ﬁsﬂ le Ile Ser Ay
Lys Hi s Phe 2500 2505 2510 Tyr Phe Asn Thr Asp Ay Ile Met An Ile Ay Val
t he Lys A@gyAfr Ghe 25:5MA5200 282511 AIpr Ghy Rhve cGh I IByArfenAlya Pro Ala Asn Thr
Asp Ala Asn Asn 131302530 2535 25401308 u Gy A n Al a31%e Arg Tyr A n Asn Arg
Phe Leu Tyr Leu His Asp 2545 2550 2555 2560 Asn Ile Tyr Tyr Phe Ay Asn
Asn Ser 1 "ss‘?ﬂﬁlgi’ SgrTHi® &) 9 ;\%%IGWS%%’ %763’?%& LTheY | EAsp Ay Asn Arg
Tyr Tyr Phe GQ0"Pro Asn Thr Ala Vet Gy 2580 2 2590 Ala Asn Gy Tyr Lys
Thr 11 e RAspsAshyb s AN BBe thwr alihe:14ranAsd, 525915,52@9291@ Ok, Gy Leu Pro Gn
Ile Ay Vabsfhe Lys Gy Seri#gn Ay Phe duikys 2610 2615 2620 -22 Phe Al a
Pro Ala Asn Thr Asp Ala Asn Asn Ile Qu Ay @n Ala Ile 2625 2630 2635
2640; Arg Ty P& rRsAshleARge Pl Giu VHEL sAdge6lu éle Gep Liss Glheashyr Tyr Phe 2645
2650 2655453y Asn Asn S€POLys Ala Val Th#SE@y Trp Gn Th¥3®l e Asn Ay Lys
2660 266 70_Val_Tyr Tyt Phe Met Pro Asp Thr Ala Met Ala Ala Ala Ay Gy
Leu 26 y%&ﬁ)lﬁ%é’\%’s %E}"UL}Fl 8e‘ibéﬁeﬁ¥)g %aﬂ Vit eLe’f’y?eﬁ;g SPlé Ay val Asp Gy
Val Lys 2690 2695 27&) Ala Pro Ay ITe Tyr dy 2705 E) <210> 42 <211>
2367 <2k3>11RRAsn Lys Asn Lys Leu Ile Ile Gly Asn Gln Thr Ile Asp Phe

1380 1385 1390

Ser Gly Asp Ile Asp Asn Lys Asp Arg Tyr Ile Phe Leu Thr Cys Glu
1395 1400 1405

Leu Asp Asp Lys Ile Ser Leu Ile Ile Glu Ile Asn Leu Val Ala Lys
1410 1415 1420

Ser Tyr Ser Leu Leu Leu Ser Gly Asp Lys Asn Tyr Leu Ile Ser Asn
1425 1430 1435 1440

Leu Ser Asn Thr Ile Glu Lys Ile Asn Thr Leu Gly Leu Asp Ser Lys
1445 1450 1455

Asn Ile Ala Tyr Asn Tyx Thr Asp Glu Ser Asn Asn Lys Tyr Phe Gly
1460 1465 1470

Ala Ile Ser Lys Thr Ser Gln Lys Ser Ile Ile His Tyr Lys Lys Asp
1475 1480 1485

Ser 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 1565

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 1590 1595 1600

Asn Phe Val Ile Asp Lys Tyr Phe Thr Leu Val Gly Lys Thr Asn Leu
1605 1610 1615
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<213> Costridiumdifficile <400> 42 Met Ser Leu Val Asn Arg Lys @ n Lou

du

Lys Met Ala Asn Val Arg 1 5 10 15 Phe Arg Val An dQu Asp Qu Tyr Val

Ala Ile Leu Asp Ala Leu Ju 20 25 30 du Tyr H's Asn Met Ser A u Asn Thr

Val

Thr
Lys
Ser
Ay
Val

Phe
Asp
Phe
Lys
Pro
Asn
Au
Arg
Gn
Arg
Met

Val VST W1l 5,40 u < I r Leu Thr Asp
Tyr G%’ETJKSE, lI'(%OTgk‘rile %g Cy% i nggg Asﬁy]éll%éréé&y 1%@%%A§n§%ys Al a Lou Lys

Phe Lys G u Tyr Leu Val 65 70 75 80 Ile Au lle Leu Qu Leu Lys Asn
Asn HbewsIphpl®PrrapVeys Ghy depss8b 580 195 sAsmhkelleHplse Bae dlye Trp Ile Ay
GI n Ile A§ﬁ3$5\sp Thr Ala I1e64000 105 110 Aské4Pyr Ile Asn G n Trp Lys Asp
Ser Tyr Asn Val Asn 115 120 125 Val Phe Tyr Asp Ser Asn Al a
Leu AisP I‘TH’F“L%?} 9% ‘%& sCFhFr136°13% %8 Proj 859 TBT W Ser Ala Ser Asn
Thr Leu | u Ser Phe Arg u Asn 145 150°%55 160 Leu Asn Asp Pro Qu
Asn dIlhsAs h&léb‘ls%rp'ﬂ?r BQ? I_'.%u %hé‘rgarw?};r %@é é]r%OLéu7§‘ r I le lle Tyr Asp
A n 16n n Phe Ilesn Tyr Tyr Lys Aka 180 185 190 ﬁsr@ Lys Au Gu Asn
Asp Lou Ile Ile Asp Asp Ile Val Lys Thr 195 200 205 -23 Tyr Leu Ser
A u IIyrafpeprd yiyrASke Pke IAspV@ Geullde Asn PAP ahsPykeu 230 ThE5 22Q Ile GQu
Ser Leun Asn Lysl&# Thr du Asn Eé’ro Ay Asn Asp \V&P> 225 230 235 240
Asn Phe Qu. Gu Phe X? u Val Phe Asn Leu Tyr G u 245 250 255
Glu SéérLe\VaquﬁgnAPge ’f‘FE) ’gﬁ g%’r@@r AFB Bt ﬁﬂyFIPeroLeu 260 265 270
Val Ala Ile Leu Lys Asn Ile QY y Val Tyr Leu p Val Asp 275 280 285
Leu Pro Gy Ile H's Pro Asp Leu Phe Lys Asp Ile Asn Lys Pro

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 17506 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
1795 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 Phe 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 1865 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
18390 1895 1900

Phe Ala Pro Ala Asn Thr Gln Asn Asn Asn Ile Glu Gly Gln Ala Ile
1905 1910 1915 1320

Val Tyr Gln Ser Lys Phe Leu Thr Leu Asn Gly Lys Lys Tyr Tyr Phe
1925 1930 1935

Asp Asn Asn Ser Lys Ala Val Thr Gly Trp Arg Ile Ile Asn Asn Glu
1940 1945 1950
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290
305
Phe
Al a
du
I'le
Leu

Met
I'le
Tyr
Al a
Ile
Lys

Lys
Phe
Lys
Ile
Leu

295 300 Asp Ser Val Lys Thr Ala Val Asp Trp Gu Glu Met Gn Leu Au Ala
310 315 320 Ile Met Lys Hs Lys Qu Tyr Ile Pro Qu Tyr Thr Ser Lys H's
325 330 335 Asp Thr Leu Asp Gu GQu Val Gn 5er Ser Phe Qu 5er Val Leu
340,y345,:300: $BE ANS pREIAsASR L YSa S8 HMall asPher1)-euuRng Leu Ay Asp Ile
355 360 36% Val Ser Pro Less Qu Val Lys limsAla Phe Ala Lys Ay Ser

Ile 370 375 380 Asn Gn Ala Leu Ile Ser Ala Lys Asp Ser Tyr Cys Ser Asp
Leu Va38H e38¢p 395 AQOLY$ |Tyrl T @he AsheP 1§ ﬁSMrAA-'ga Tye 1l¢s |l e Leu Asn

Thr Leh97®y 405 410 415°7Pro Ile lle Ser @n Gly Asn Asp Phe Asn Thr Thr

25,43 Gy IIe aAsnGIuGIuAsn
Ser 1@5 yIlglyjw j]I:L % g/angn I(_sy%%elr g lerTElh If\é% rg Val @y Phe
Pro Qu Ala Asn 450 4 5 460 Thr Thr ? e Thr Leu 5er y Pro Thr Ile Tyr
G y rAbarnkysid M3e 65 pAd Qs476 ABOr 1ASPTHCUIL &bpThIy RRe diys G u Met Ser
Asp Thr 5er I|le @b Ser 485 490 4980 Ser Glu Leu AogsAsn Phe Glu Phe Pro
Val Asn Ile 5er G n Ala 500 505 510 Thr Qu G n Gu Lys M Ser Leu Trp
Phe EA8TYE BheEPgP AT AbR CY51%15Y0L 55 Iley§ly I\VelQGhe PRe WWru G u Tyr Lys
Asn Tyr Phe %IEOGIy Al a Leu 53;5 ?35 540 -24 Gl%aGlu Asp Asp Asn Leu Asp
Ser @ n Asn THF°val Thr Asp Ly82°545 550 555 560°° G u Tyr Leu Leu G u

|| & s8rauSby Sohe I, b5 SR nSeh 01Ol 862 BI0MAT 350 Gk Ty vl H s Tyr
Val A n Legsf@ n Gy Asp Lysod Ser Tyr 581885 590 Qu Ala Ala Cys Asn
Phe Al a Lys Asn Pro Tyr Asp 5er Ile Leu 595 600 605

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
2165 2170 2175

Asn Thr Asp Ala Asn Asn Ile Glu Gly Gln Ala Ile Leu Tyr Gln Asn
2180 2185 2190

Glu Phe Leu Thr Leu Asn Gly Lys Lys Tyr Tyr Phe 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 Vval Thr Gly Val Phe Lys Gly Pro Asn Gly Phe Glu Tyr Phe Ala
2275 2280 2285
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Phe
Thr
640
655
665
680
695
705
Ile
Arg
5er
Pro
Ser

Asp |

Val
Al a
Phe
Adn
Asp
Lys
Phe

Gn Arg Asn Ile Qu Asp Ser u Val Ala Tyr Tyr Tyr Asn Pro 610 615 620
Asp Ser Qu Ile dn QQu Ile Asp Lys Tyr Arg Ile Pro Asp Arg 625 630 635
Ile Ser Asp Arg Pro Lys Ile Lys Leu Thr Phe Ile Ay Hs Ay Lys 645 650
Ala G u Phe Asn Thr Asp Ile Phe Ala Ay Leu Asp Val Asp Ser Leu 660
670 r,Ser Thr Al a.lLl Asp Ile Ser 675
685 Pig Als AS“ et hega* b As‘hg”elf’gﬁgﬁy E&ﬂ R Phe sor Tyr 690
700 Ser VaI Asn Val d u G u Thr Tyr Pro Ay Lys Leu Leu Leu Arg Val
710 G1:5Asi2Qys Lyte Bsp Thy sLeMahsiSeny Ays Leu TetTVRr BhSerspMein Ser G n Asp Ser
725 2880 735 1le Val23ger Ala Asn G n23y5 du Val Arg 232 Asn Ser Au Ay
740 745 750 Arg Qu Leu Leu Asp His Ser Ay Au Trp Ile Asn Lys Qu Qu
758'P6dr 768 ]PeVaI‘JI Ehg VB YASEP (6B '@E‘rIls%lAsEfle@W 2 T¥% Ser Phe Asn
Lys 770 775 780 “&U Asn Lys Ile 1% val Lys Ser 13¢°Asn Leu Pro G u Leu
Th ofORJ 90, 795 800 mLeuLet, b GLupll & dra e, AR Ser Aon Ser Ser

u Leu 885730810 815 YslLys Va t LedsAl uCs Qu lle Asn
IIe Ser Asn 820 825 830 IIe Gu Thr dn Val Val Gu Gu Arg lle Au Qu
Lys 2Serclenys 835 80 T845heThsn Sen AepTiBerld|@uAsIe Bye THre Lys Asn G u
Lys Leu 112858 u 850 855 86036Ger Ile Ser GaB%Al a Leu Cys Asp Leu Lys Gn
Asn Glu Leu Gu 865 870 875 880 -25 Asp Ser Hs Phe Ile Ser Phe Qu
Il e B % GLTHhEAS éFhy C@YyLYSSé‘SS@G 8y HﬁnSE-}Pr B %'y Phe I1e Asn
d ue ThHY GIyGIuSerIIe he val 900 9 10 du Thr Au Lys Thr Ile
Ser Qu Tyr Ala Asn. His Ile Thr Gu

Phe Ile Ala Ser Thr Gly Tyr Thr Ser Ile Asn Gly Lys His Phe 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 Asn Asn Ile Glu
2420 2425 2430

Gly Gln 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 2490 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 Proc Asn Thr Ala Met Gly
2580 2585 2590

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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915 920 925 Gu lle Ser Lys Ile Lys Gy Thr Ile Phe Asp Thr Val Asn Ay Lys
930 935 940 Leu Val Lys Lys Val Asn Leu Asp Thr Thr H's Qu Val Asn Thr Leu
945 950 955 960 Asn Ala Ala Phe Phe Ile Gdn Ser Leu Ile Gu Tyr Asn Ser Ser
Lys 965 970 975 Qu Ser Leu Ser Asn Leu Ser Val Ala Met Lys Val dn Val Tyr
Ala  980128R) 990,G 1 ke Iﬁ?eAs%eliWaniéﬁ kel ASNIENG1LL 18, THIe Asp Ala Ala Lys
Val 99%6k800 1005 Val f&zg Leu Val Ser Thss Ala Leu Asp Ghegyglhr 1l e Asp Leu
Leu Pro 1010 1015 1020 Thr Leu Ser Au Gy Leu Prolle lle Ala Thr Ile lle
Asp Gy Aral Ty G286 A@38rd #38 U4Bis Ser heauGly \yyAl BleAlar ITlye Bhes G u Leu Ser
G u Thr Ser Asp Pro Eé1P 1045 1050 105%°50Leu Arg G n Aif5Fle GQu Ala Lys Ile
Ay lle t Ala 06 65 1070 r Thr Ala.Thr Thr Ala lle Ile
Thr Ser é’rAT_’b@‘sﬁ% Al's“%s kﬁé @é ﬁé@%? ﬁr@S%l’lggg IJGZQ f8YSet* 11 e Leu Leu Val
Pro Lou Ala Ay I e Ser Ala Ay Ile 1090 1095 1100 E’ro Ser Lou Val Asn Asn
G u Lou Mal T§0uyAr theAsgk loys AparThmibyees ALOS111A0Q 214%13129 Val Val Asp
Tyr Phe Lys H2s7Val Ser Leu Vake@u Thr Qu dy28a 1125 1130 1135 Phe Thr
Leu Lou Asp Asp Lys Val Met Met G n A n Asp Asp Lou Val 1140 1145 1150 Ile
Ser d u,HHeeClAsFlPMsPASHY Ash HenTBerPhe| RheValy Vol &gpy GLy abykys 1155 1160 1165
Gu IIe TrpéMg Met Gu Ay28@% Ser Ay His AP val Thr Asp Asp 1170 1175
1180 Agg ﬂ :ﬁgeTPh% Ser Ala Pro Ser Ile Thr Tyr Arg Qu Pro Hs 1185
1190 11 % ﬁé Tyr Asp Val Leu Gu Val Adn Lys GQu GQu Leu Asp -
Lou 1205 1210 1215 -26 Ser Lys Asp Leu Met Val Leu Pro Asn Ala Pro Asn Arg.
Val Phe Ala 1220 1225 1230

<210> 42

<211> 2367

<212> PRT
<213> Clostridium difficile

<400> 42
Met Ser Leu Val Asn Arg Lys Gln Leu Glu Lys Met Ala Asn Val Arg
1 5 10 15

Phe Arg Val Gln Glu Asp Glu Tyr Val Ala Ile Leu Asp Ala Leu Glu
20 25 30

Glu Tyr His Asn Met Ser Glu Asn Thr Val Val Glu Lys Tyr Leu Lys
35 40 45

Leu Lys Asp Ile Asn Ser Leu Thr Asp Thr Tyr Ile Asp Thr Tyr Lys
50 ‘ 55 60

Lys Ser Gly Arg Asn Lys Ala Leu Lys Lys Phe Lys Glu Tyr Leu Val
65 70 75 80

Ile Glu Ile Leu Glu Leu Lys Asn Ser Asn Leu Thr Pro Val Glu Lys
85 90 95

Asn Leu His Phe Ile Trp Ile Gly Gly Gln Ile Asn Asp Thr Ala Ile
100 105 110

Asn Tyr Ile Asn GIn Trp Lys Asp Val Asn Ser Asp Tyr Asn Val Asn
115 120 125

Val Phe Tyr Asp Ser Asn Ala Phe Leu Ile Asn Thr Leu Lys Lys Thr
130 135 140

Ile Ile Glu Ser Ala Ser Asn Asp Thr Leu Glu Ser Phe Arg Glu Asn
145 150 155 160

Leu Asn Asp Pro Glu Phe Asn His Thr Ala Phe Phe Arg Lys Arg Met
165 170 175

Gln Ile Ile Tyr Asp Lys Gln Gln Asn Phe Ile Asn Tyr Tyr Lys Ala
180 185 190

Gln Lys Glu Glu Asn Pro Asp Leu Ile Ile Asp Asp Ile Val Lys Thr
195 200 205
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Tip

Gu Thr Ay Trp Thr Pro Gy Leu Arg Ser Leu Gu Asn Asp Ay 1235 1240

1245 Thr Lys Leu Leu Asp Arg Ile Arg Asp Asn Tyr u Ay A u Phe Tyr 1250
1255 1260 Trp Arg Tyr Phe Ala the Ile Ala Asp Ala Leu Ile Thr Thr Leu Lys
1265 1270 1275 1280 Pro Arg Tyr Qu Asp Thr Asn Ile Arg Ile Asn Leu Asp Ser

Asn
Arg
Al a
Ser
Asp
Leu
Ile
Ay
Ile
Leu
Ser

Thr 851 4295, le _V, ) e. Ll _ Thr Qu Tyr Ile
Au Tﬁés%éégg pgls?%oglulg%g ﬁgﬁgg‘r%s yl‘raleslgérp g%g Jfr A% %lggyrcsl y @y Thr Tyr
Leu Pro Leu 1315 1320 1325 Ser @n Tyr Asn Met Ay Ile Asn Ile Au Leu
A u SerGAsFl¥Valer18380 A:830ys184D Th¥rqdul Aen ke AgpadalaspsyrlAsn Val Val Arg
Val 2BAr Ile A u Ser 28845 1350 1355 1350 Asp Lys lle 24Ps Lys Ay Asp
lle Au @y Ile Leu Ser Thr lLeu_ 1365 1370 1375 Ser Ile Qu G u Asn Lys
e Pf@uA%%hgeC?l“{—/g%‘; &' IrﬂseTlﬁb&ﬁlM%‘g &l Ghg 38T f%‘é@yge?luel y Au Val Asn
Ser Asn Ay Phe Vval™ Ser Leu Thr the "Ser 1395 1400 7405 Ile Leu Gu Gy
ASn dhacld 8t va1Gh1L Yol AsPaletchelaSery hys dA1QsJ415. 11420 Ser Tyr Lys
Leu Ile Ser Aa60d u Leu Lys Il esbeu Met Leu Asn27d425 1430 1435 1440
Asn Hs Ile @n A@n Lys Ile Asp Tyr Ile Ay Phe Asn Ser G u 1445 1450

1455 Lewgdal Bys Asnley @yPrignTyle Gy qlheVEXIaIPYAngSéFp Gad A&py Lys G u 1460

1465 1470 Asn @'y Phe Ile Asn G§° Ser Thr Lys d

1475 1480 1485 _ Ley Pro Val Val Ley I]e Ser Lys Val Tyr Mt Asp Asp Ser

Lys 1498/9?4%% féf)oéin%]oe é@? %ﬁeA@ vty eTJSr’fS g@ %enAi?sr{“yﬁeg °Lys Asp Val Lys
5

Val
Tyr
Asp

Ay Leu Phe Val Ser Gu

Ile 5 1510 1515 1520 Thr Lys Asp Asn Val Asn lle Leu Thr Ay Tyr

Leu AsySsdAS paAsys 1025 215311835 trplQulys: Mbe &er tbewiSefialeu Thr Leu G n
G u dogs Thr Ile Lys 315640 1545 1550 315 320

Ile Met Lys His Lys Glu Tyr Ile Pro Glu Tyr Thr Ser Lys His Phe
325 330 335

Asp Thr Leu Asp Glu Glu Val Gln Ser Ser Phe Glu Ser Val Leu Ala
340 345 350

Ser Lys Ser Asp Lys Ser Glu Ile Phe Leu Pro Leu Gly Asp Ile Glu
355 360 365

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
465 470 475 480

Asp Leu Leu Thr Phe Lys Glu Met Ser Ile Asp Thr Ser Ile Leu Ser
485 490 485

Ser Glu Leu Arg Asn Phe Glu Phe Pro Lys Val Asn TIle 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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-27 Leu Asn Ser Val H's Lein Asp Gu Ser Ay Val Ala Gu Ile Leu Lys 1555
1560 1565 Phe Met Asn Arg Lys @Quy Ser Thr Asn Thr Ser Asp Ser. Leu Met Ser
1570 1575 1580 Phe Leu Qu Sex Met Asn Ile Lys Ser Ile Phe Val Asn Phe Leu
Gn 15851690 Ab59BplR00 reSekspAsHe o8 disaBhank! euiley, Asp Aba Asn Phe Ile
Ile Ser Asy Thr 1605 161652615 Thr Ser Ite&s Ay A n Phe G acdPhe Il e Cys Asp
G u Asn Asn Asn Ile 1620 1625 1630 G n Pro Tyr Phe Ile Lys Phe Asn Thr Leu
G u Thr BAnTyLeThreu 6lr LY635e1640 Se643: Ty Lyal S y’%eAsGrJr‘lA‘ﬁlg{ An Asn Met lle
Val GQu Pro Asn Tyr ASP’ Leu 1650 1655 1860 Asp Asp Ser°’&ly Asp Ile Ser Ser

rep Sor (AR RaR T AP BT e SR ter MR ks 1865 Tasn 1o Yyr e

Asp G u IIe Asn IIe Thr Pro Val Tyr Gu Thr Asn 1700 1705 1710 Asn Thr Tyr
Pro G u oal Ald el¥atysLeih Asp PearAsnydyasnl P Ash LHpused Als A0 1725 Lys lle
Asn VaI Asn Ilé9$\sn Asp Leu Seré9de Arg Tyr Val ap Ser 1730 1735 1740 Asn
Asp 4 Phe Ile Leu Met Ser Thr Ser Au Gu Asn Lys 1745 1750 1755
1760 VaqheS%L Gfﬁ AgR| IJL?y@Fl?PAF@r ST A%%g YalYPRE: P8 M&p Lys Thr 1765
1770 1775 L Ala Asn Lys L% Ser Phe Asn PR&’ser Asp Lys G n Asp Val Pro
1780 178%,,1790 sVal ;13e%: d G‘ﬂn'él% HeeAESULy@eﬁbe@ Tﬂr BLO A§$rAMr Tyr Gu Asp
Ay 17951800 1805 Leugkbe Ay Tyr" Asp Glg Leu Val Sefo Leu Tyr Asn Qu
Lys Phe 1810 1815 1820 Tyr Ile Asn Asn Phe Gy Met Met Val Ser Ay Leu lle
Tyr 11 e JAsnsexl 825 #Ar§30rcl 835 IB40ys Asp SBer Pheed1dyslyTHis Riig Lys Pro Pro Val
Asn Asn Leu |le Thr P4p 1845 1850 185550Phe Val Thr Valé5@8y Asp Asp Lys Tyr

Tyr Phe Asn Prq Ile Asn
y Ala Glu Phe Asn Thr Asg Ile Phe Ala Gly Leu Asp Val Asp Ser Leu

660 665 670

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 Leu Leu Gly Cys Asn Met Phe Ser Tyr
690 695 700

Ser Val Asn Val Glu Glu 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
725 730 735

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
820 825 830

" 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
850 855 860

Ser Ile Ser Glu Ala Leu Cys Asp Leu Lys Gln Gln Asn Glu Leu Glu
865 870 875 880
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1860 1865 1870 Gy Ala Ala Ser Ile Ay GQu Thr Ile Ile Asp Asp Lys Asn Tyr
Tyr 1875 1880 1885 -28 Phe Asn A n Ser Ay Val Leu An Thr Ay Val Phe Ser
Thr Gu Asp 1890 1895 1900 Ay Phe Lys Tyr Phe Ala Pro Ala Asn Thr Leu Asp
A u Asn Aspusé&d wis IER5119k6r 15hk5c11020p ey s&3 1Al Bhd hep Asp Ehe Thr Ay Lys
Leu Ile Ile Asp Au A8#511le 1925 1930 8935 Tyr Tyr Pheés& u Asp Asn Tyr Arg
Ay Ala Val Qu_ Trp Lys Gu Leu 1940 1945 1950 Asp Ay GQu Met H s Tyr Phe
Ser Pro P@leuselﬂmll@lygL ke ALy PReLY v 17§ESG3139§€)“1%511?3P§?3L%1} Asn Anlle dy
Asp Asp Lys Tyr Tyr °Phe Asn Ser Asp’Wy 1970 1975 188b "val Met @ n Lys @y
Phe Val g3grril @14snsAsR: ASD dn¥SsHi %ﬂyurerRfa A;é?%é 1%99 129,,2000 Asp Asp
Ser Ay Val Metwibkys Val @y Tyrgdhr G u dsy Lys 2005 2010 2015 Hi s
Phe Tyr Phe Ala Qu Asn Ay Gu Met G n IIe Gy Val Phe Asn 2020 2025 2030
Thr G u GAspIld pePHersLybe Tys RigeTAl alHi BheHhsp Asn \@lurfsplikewys@ y 2035 2040
2045 Asn @@Glu Ay Au da#slle Ser Tyr Ser94@ly Ile Leu Asn the Asn 2050
2055 200 s [1e Tyr Tyr Phe Phe Thr Ala Val val Ay Trp
Il'e Ggiy

er
2065 207 §(¥s Y35 &)g\gpLeEeﬁSPGT Gé%rvaﬂyés%ﬁ“r@o Phe Asp G u Asp
Thr Al a 885 2090 2095 u Ala Tyr Leu. Ser Leu ITe Asn Asp Ay dn
Tyr Tyr Rhen1 2209 ml0bhl310 ASNsASRASR Gy e Mt sG reValy[d y Phe Val Thr
Ile Asn Asp Lys 21159@120 2125 Val Rwe Tyr the Ser AgpsSer Ay Ille lle Qu
Ser Ay Val A n Asn 2130 2135 2140 1Ile Asp Asp Asn Tyr Phe Tyr Ile Asp Asp

Asn Gy QlreSafalbed Ser| fen 12945250 AR4 3812360 Vayg §AnvEel Phie Msp Thr Ser Asp
dy Tyr Lys Tyr PRE%Ala Pro Ala Asf®2165 2170 2175 990

Gln Leu Phe Ser Thr Gly Leu Asn
995 1000

Val Glu Leu Val Ser Thr Ala Leu
1010 1015

Thr Leu Ser Glu Gly Leu Pro Ile
1025 1030

Ser Leu Gly Ala Ala Ile Lys Glu
1045

Leu Arg Gln Glu Ile Glu Ala Lys
1060

Thr Thr Ala Thr Thr Ala Ile Ile
1075 1080

Gly Phe Ser Ile Leu Leu Val Pro
1090 1095

Pro Ser Leu Val Asn Asn Glu Leu
1105 1110

Val Val Asp Tyr Phe Lys His Val
1125

Phe Thr Leu Leu Asp Asp Lys Val
1140

Ile Ser Glu Ile Asp Phe Asn Asn
1155 1160

Glu Ile Trp Arg Met Glu Gly Gly
1170 1175

Ile Asp His Phe Phe Ser Ala Pro
1185 1190

Leu Ser Ile Tyr Asp Val Leu Glu
1205

1145

Thr Ile Thr Asp Ala Ala Lys Val
1005

Asp Glu Thr Ile Asp Leu Leu Pro
1020

Ile Ala Thr Ile Ile Asp Gly Val
1035 1040

Leu Ser Glu Thr Ser Asp Pro Leu
1050 1055

Ile Gly Ile Met Ala Val Asn Leu
1065 1070

Thr Ser Ser Leu Gly Ile Ala Ser
1085

Leu Ala Gly Ile Ser Ala Gly Ile
1100

Val Leu Arg Asp Lys Ala Thr Lys
1115 1120

Ser Leu Val Glu Thr Glu Gly Val
1130 1135

Met Met Gln Gln Asp Asp Leu Val
1150

Asn Ser Ile Val Leu Gly Lys Cys
- 1165

Ser Gly His Thr Val Thr Asp Asp
1180

Ser Ile Thr Tyr Arg Glu Pro His
1195 1200

Val Gln Lys Glu Glu Leu Asp Leu
1210 1215
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Thr Val
2190 Val

Asn Asp Asn Ile Tyr Gy G@n Ala Val Qu Tyr Ser Ay Leu
Arg Val Gy GQu Asp Val Tyr Tyr Phe Gy GQu Thr Tyr Thr

2180 2185

2195

2200 2205 Gu Thr Ay Trp Ile Tyr Asp Met A u Asn A u Ser Asp Lys Tyr Tyr

2210 2215.2320 »291Phe,Yal,Pro, Gty A4y Akysgrloy&ﬂ;\@g Qs ﬁye;A

Ile Asp
Met Arg

Lys I\/Et
Phe As
Leu
Gy Trp
Tyr lle

43 <211>126%9

Ala @n
Asp lle
Asp Arg
Leu Al a
Tyr Ala Al

2225 22 Q22@235 2240 Aspijdse Lys Tyr Tyr

&

y Ile Asn Lein
ulLys Ay lle

Thr Ay Lau 2245 2250 2255. |Ile Ser Phe Qu Asn Asn Asn Tyr Tyr Phe
Asn G u Asn GErYTHHE aly ITep R260r2285 RA7VBr&iserPher Gly AbyrAdd é1Asn Ile G u Asp

Phe Tyt2¥he Gly Au 222302280 2285 Asp2&y Val
g\r Pro As Phe Ig/s 2290 2295 2300 T{%

L;KénLﬂSh e‘GAﬁpd"iﬁ P88 AP 30 7519 28

Mt Anlle Ay Val
Phe Ala H's Gn Asn Thr
G308 F¥e Asn Tyr Thr

Lay,&hy Lau Asp Gu Ey?s Arg Tyr Tyr gb% 2325 2330 2335 Thr Asp Gu

AIaAIaThr Ay Ser Val Ile Ile Asp

y GQu
Tyr Phe Asp APgorAspnd iaAbie @& Abeua¥ahid l1RuSere Ghh Th236 2360 2365
<212> PRT 213> Honp sapi eng75<400> 43 Met AgpoMet Met Val Pro

2340 2345 2350 G u Tyr

<210>

Leu Leu Gy Leu Leu Leu Leu Tr El 1510 15 Phe Pro Ay Ser Arg Cys
‘2

z 8 AfF/étTYFhF’l‘GAﬁPS@Tr pro 1Serinse

dspsiey0hsn/der

val Thr Ile THF® Cys Arg Al a sef?%35 40 45 A n

ngo sIWPh@ pidg Lys PLo I%YTAzy%r 209,°R,,60,. Ag EroLlys Lau Leu Ile
Ser Sggodeu G n Ser dyspdal 65 70 75 80319

Leu Ser Tyr Ser Phe Tyr Gly Ser Gly Gly Thr Tyr Ala
1315 1320 1325

Ser Gln Tyr Asn Met Gly Ile Asn Ile Glu Leu Ser Glu
1330 1335 1340

Trp Ile Ile Asp Val Asp Asn Val Val Arg Asp Val Thr
1345 1350 1355

Asp Lys Ile Lys Lys Gly Asp Leu Ile Glu Gly Ile Leu
1365 1370

Ser Ile Glu Glu Asn Lys Ile Ile Leu Asn Ser His Glu
1380 1385

Ser Gly Glu Val Asn Gly Ser Asn Gly Phe Val Ser Leu
1395 1400 1405

Ile Leu Glu Gly Ile Asn Ala Ile Ile Glu Val Asp Leu
1410 1418 1420

Ser Tyr Lys Leu Leu Ile Ser Gly Glu Leu Lys Ile Leu
1425 1430 1435

Ser Asn His Ile Gln Gln Lys Ile Asp Tyr Ile Gly Phe

1445 1450

Ary Ser Val
Il e Ser

Leu Pro Leu

Ser Asp Val

Ile Glu Ser

1360

Ser Thr Leu

Ile

1390

Thr

Leu

Met

1375

Asn Phe

Phe

Ser

Ser Lys

Leu Asn

1440

Asn Ser Glu

1455

Leu Gln Lys Asn Ile Pro Tyr Ser Phe Val Asp Ser Glu Gly Lys Glu

1460 1465

Asn Gly Phe Ile Asn Gly Ser Thr Lys Glu Gly Leu Phe
1475 1480 1485

Leu Pro Asp Val Val Leu Ile Ser Lys Val Tyr Met Asp
1490 1495 1500

Pro Ser Phe Gly Tyr Tyr Ser Asn Asn Leu Lys Asp Val
1505 1510 1515

1470

Val

Asp

Lys

Ser Glu

Ser Lys

Val

Ile
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

227 .

1550

Ay

Ser Trp



Pro Ser Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr 85 90 95
Ile Ser Ser Leu A n Pro AQu Asp Phe Ala Thr Tyr Tyr C¢ys Gn G n 100 105 110
Ala Asn Ser Phe Pro Trp Thr Phe Ay @ n Ay Thr Lys Val Gu Ile 115 120 125
Lys -30 £2103ndder v21k2s128: asgldn PRTc1¢343>aHoeDu sapi eas Lys400> 44 Met Asp
Met Arg Val LewsAd a A n Leu Leuls@oy Leu Leu Leuilkess Cys 1 5 10 15 Phe Pro
Ay Ala Arg Cys Asp Ile dn Met Thr An Ser Pro Ser Ser 20 25 30 Leu Ser

Al a Ser yA%ﬁr%\rIgs\/é]IY FRF ThrersthFhoyisr sy Aph 1SarMeB5e80 45 G n Gy
Il e Ser Ser Iop Leu Ala Trp ’I:’yf’ G@n A@n Lys B% A u Lys 50 55 60 Ala Pro
Lys Ser bgU slliecilyke AR eAld $EL 1 ?@ sé-re‘ilgﬂﬂes\?arl Gy p¥al L8pfQ 75 60 Pro Ser
Arg Phe Seis Ay Ser Ay 4o Ay Thr Asp t{wsThr Leu Thr 8%90 95 Il e Ser
Ser Leu A n Pro Au Asp Phe Ala Thr Tyr Tyr Cys G n dn 100 105 110 Tyr
Asn Ser Fyr Aenolllr pydithePhle Gky AGpnAXd Bsdlphelyis Vaé (@rucly eh#l15 120 125 Lys
<210> 45 <211> 129 kP%2> PRT <213> Héh® sapi ens <4005145 Met Asp Met Arg
Val Pro Ala A n Lou Leu Ay Leu Leu Leu Leu Trp 1 5 10 15 Leu Pro dy Ala

Arg Cys | Jle Tr T g r u u Ser Al a Ser
Thr dy XQ yiid gI]\?al I\R‘ ef gy%gﬁ% i/ét §9l Aon 1630 on of!
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
1665 1670 1675 1680

Tyr Leu Tyr Gly Ile Asp Ser Cys Val Asn Lys Val Val Ile Ser Pro
1685 1690 1695

Asn Ile Tyr Thr Asp Glu Ile Asn Ile Thr Pro Val Tyr Glu Thr Asn
1700 1705 1710

Asn Thr Tyr Pro Glu Val Ile Val Leu Asp Ala Asn Tyr Ile 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 1775

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 1815 1820

Tyr Ile Asn Asn Phe Gly Met Met Val Ser Gly Leu JIle 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
1875 1880 1885
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35 40 45 An dy Ile Ser Ser Tyr Leu Ala Trp Tyr Gn G@n Lys Pro Ay Lys 50

55 60 Ala Pro Qu Leu Leu Ile Tyr Ala Ala Ser Thr Leu G n Ser
75 80 Pro Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr

@y val 65 70
Leu Thr 85

90 95 Ile Ser Ser Leu Gn Pro Qu Asp Phe Ala Thr Tyr Tyr Cys An G@n 100
105 110 prly hsAdInSELr EYY RBOLIT R1dNn PR, GhY fEeNsG ¥nThd1ul XS, Val G u Ile 115
120 125 -3%9bkys <210> 46 1&l1> 129 <212>d8BT <213> Honp sapi ens <400>
46 Met Asp Met Met Val Pro Ala Gn Leu Leu Ay Leu Leu Leu Leu Trp 1 5 10

15 Phe PPt WYSeTyrArPge § Pep ALk ehs@ BhuVEeu PP & ASerleRy 6l Ser
Val Ser %a é‘ Sex Val 8 Arg Val Thr I¥& Thr Cys Arg Ar&2%er

32 PI’O ﬁgu‘b‘lﬁe %P% ’grr GXY y£e ITe Ll_lllé.ﬁ %yp Ggr% ¥l Lys

Pro Ser Arg Phe Set Gly Ser Gy Ser Gly Thr Asp Phe Thr Leu Thr
Il e Ser far thewna eLlPrep Gsu Asp APGecIA a1aThel BIGL Ty 1oYSc1@ nelG N
Tyr Asn Ser Tyr Pr®i0Trp Thr Phe @46 n Gy Thr Lysieval Qu lle
Lys <210> 47 <211> 129 <212> PRT <213> Honp sapi ens <400> 47

Asp Gly Glu Met His Tyr Phe Ser Pro Glu Thr Gly Lys Ala Phe Lys
1855 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 Ile Asn Asp Asn Lys His Tyr Phe
1985 © 1990 1995 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 Leu 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 Phe Asp Glu Asp Thr Ala
2085 2090 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 Asn 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

-20 .

Ser 20 25 30
35 40 45

50 55 60

65 70 75 80
85 90 95
100 105 110
115 120 125



Met
Phe
Val
Gn
Al a
Pro
-32
110
125
Met
dy
Al a
Ile
Lys
Arg
5er
Asn

Asp Met Arg Val Pro Ala Gn Leu Leu Gy Leu Leu Leu Leu Cys 1 5 10 15
Pro Ay Ala Arg Cys Asp Ile Gn Met Thr Gn Ser Pro Ser Ser 20 25 30

Ser Ala Ser Val Ay Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 35 40 45
Gy lehe &GerprSerclirthil eys Alya Arapciy iy eLyGrle s B0 1G tksbys 50 55 60
Pro 12¢385Ser Leu IIe PgBOAla Al a Ser Sez23sLeu A n Ser d3e4val 65 70 75 80
Ser Arg Phe_Ser Ser Ay Ser y _Thr. Asp Phe Thr Leu Thr 85 90 95
Ile §ég & by dy f&'rPFBe &% 2h lAl %xle'rﬂ?t TE TWr CEYd® n G n 100 105
Tyr Asn Ser Tyr E‘Trp Thr Phe GI 58] n dy Thr Ly§2 al Gulle 115 120

Lys 172103 4% Gfams% 129 nsn he 237 PR nS@R) 8ns 115400> 48 Net Asp
Arg Val Leu Alzastd n Leu Leu )22 u Leu Leu Leuafps 1 5 10 15 Phe Pro

Ala Arg Cys Asp Ile A n Met Thr A n Ser Leu 5er Ser 20 25 30 Leu 5er
Ser Vah HBeyGIASFvArygevaktn Te ¢luweAdihly€yietAPige Alva Ber G18%140 45 A n Gy
Ser 5er Trg?i%u Ala Trp Tyr2d% G n Lys Pro 2@815 Lys 50 55 60 Ala Pro

Ser | e Ty r VaI 65 _70 75 80 Pro Ser
Phe é %y g@“@éf L “?ﬁ }i\sg‘sﬁh@‘é b S 258780 05 11 e Ser
Leu Gn Pro GI u Asp Phe a Thr Tyr Tyr s Gn dAn 100 105 110 A a

Ser Rhe dReonlls pidhdinPRen Ghy @A 1dhsnlyse \@L &AWl &e215 120 125 Lys
2305 2310 2315 2320

Ile Asn Tyr Thr Gly
2325

Trp Leu Gly Leu Asp Glu Lys Arg Tyr Tyr Phe

2330 2335

Thr Asp Glu Tyr Ile
2340

Ala Ala Thr Gly

2345

Ser Val Ile Ile Asp Gly Glu

2350
Glu

Gln Val Ile Ser

2365

Glu Tyr Tyr Phe Asp Leu

2355

Pro Asp Thr Ala

2360

<210>
<211>
<212>
<213>

43
129
PRT
Homo sapiens

<400> 43
Met Asp Met Met Val
1 5

Ala Leu

15

Leu Leu Leu Leu

10

Pro Gln Leu Gly Trp

Phe Gln Thr Gln

25

Ile Met Pro Ser Ser

30

Ser Ser

20

Pro Gly Arg Cys Asp

Val Ala Ile Ala

35

Val Val Thr Thr Cys Ser

45

Ser Ser Gly Asp Arg

40

Arg

His Pro

60

Gln Ile Leu Ala Gln

55

Gly Ser Ser

50

Trp Trp Tyr Lys Gly Lys

Gln Val

80

Ala Ala Leu Ser

65

Ile
70

Ala Ser

75

Pro Lys Leu Leu Tyr Ser Gly

Phe Thr Phe Thr Leu Thr

85

Ser Ser Ser

85

Pro Ser Arg Gly Gly Gly

90

Asp

Ile Gln Glu Phe Thr Gln Gln

105

Leu Pro Ala Tyr

100

Ser Ser Asp Tyr Cys

110

Ala Phe Thr Phe Gln Thr Val Glu Ile

120

Ser Pro

115

Asn Trp Gly Gly Lys

125

Lys



<210> 49 <211> 141 <212> PRT <213> Honp sapiens <400> 49 Met GQu Phe Ay
Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Ay 1 5 10 15 Val dn Cys dn
Val G n Leu Val Qu Ser Ay Ay Ay Val Val dn 20 25 30 Pro Ay Arg Ser
Leu Arg kew>Set Cys Ala Ala Ser Ay Phe Ser Phe 35 40 45 Ser Asn Tyr Gy
Met His ¥ep>Vats Arg An Ala Pro Ay Lys Gy Leu 50 55 60 - 33 Qu Trp Val
Ala Leu KP&>TeRE Tyr Asp Ay Ser Asn Au Asp Tyr Thr 65 70 75 80 Asp Ser Val
Lys Ay Afp>PhancThepidne Ser Arg Asp Asn Ser Lys Asn 85 90 95 Thr Leu Tyr
Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr Ala Val 100 105 110 Tyr Tyr Cys
Ala Arg a(ﬂbqu Met Val Arg Ay Val Ile Asp Val Phe 115 120 125 Asp Ile Trp
Oy, 0 1Y AT ok s T, Vel 88113000, 140, 430,00 Qy 07,00 <2115 128
<212> PRT 213> Hono sapi ens <400> 50 Mgt u Ala Pro Ala é n Lau Leu Phe
Lau Leu Leu Leu Trp Leu Pro 1 5 10 15 Asp Thr Thr Gy GQu Ile Vval Lau Thr
G n Ser PreoPAbEIThAld adurgSeys 26p 28e3@n Mew T8erclPr sedproGiar Aeg Al a Thr Leu
Ser Cys Arg Ala Ser¢@n Ser 35 40 4% Val Ser Ser TyrOLeu Ala Trp Tyr dn
G@n Lys Pro Ay An Ala Pro 50 55 6q8 Arg. Leu Leu Ile Tyr Asp Ala Ser Asn
Arg Al a Tt Sé‘ﬁf‘l 2o Prgl AF Y 8% 'fqgféa oPr %rlﬁ eC%lAr@ S8FEQ@y Ser @y Thr
Asp Phe Thr Leu ‘Ishr Il e Ser ,

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 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
Tyr Asn Ser Tyr Pro Trp Thr Phe Gly Gln.Gly Thr Lys Val Glu Ile
115 120 125
Lys
<210> 45
<211> 128
<212> PRT
<213> Homo sapiens
<400> 45
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Pro Gly Ala Arg Cys Val Ile Trp Met Thr Gln Ser Pro Ser Leu
20 25 30

Leu Ser Ala Ser Thr Gly Asp Arg Val Thr Ile Ser Cys Arg Met Ser
35 40 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 90 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

-3] -



85 90 95 Ser
110 Asn Trp Ser
125
Gy Leu Ser
Gya Met G n

100 105
115 120
d u Phe
G n Cys
Ay Arg
Ser Tyr
Gu Trp
80 du
Thr Leu
Tyr Tyr
Val Thr

Ser

Gy Met His

i

¥zl gy @ n

Leu Gu Pro Qu Asp Phe Al a Val

<210> 51 <211> 133

Leu

i,

Trp Val Phe
Leu Val GQu

Arg Lau Ser Cys

Trp Val Arg

Val Ile Trp Al a
Gu @y Arg the

Met Asn Sex

Qy 53 ABnAr G pAi: Asn Phe

Val

Ser

Ser 130
<400> 52 <Ke2> A$p Met Arg Val

G n Phe Thr

Tyr Tyr Cys Gn @ n Arg Ser

Phe Ay Pro Ay Thr

Lys Val Asp Ile Lys

<212> PRT <213> Honp sapi ens <400> 51 Met
Gy 15 10 15 \Val
A@n 20 25 30 Pro
Phe 35 40 45 Asn
Leu 50 55 60 -34
Tyr Ile 65, 70 75
Ser Lys Asn 85 90 95

Lau
Ser
Gu
Adn
Ser
Thr
Leu
Asp

<210> 52
Leu Ala G n Leu Lou Ay Leu Leu Leu Leu Cys 1

Val

Gy Gy
Al a Ser
Ala Pro
Gy Asn
Il e Ser

Al a Leu

Arg

Arg Ala Qu

Tyr Trp

<211> 129

Ay

Leu
Val

Phe
Lys
Lys
Asp
Asp
Adn

<212>

Arg
Val
Ser
Gy
Tyr
Asn
Thr
Ay
PRT

Al a Val

100 105 110

Thr Leu 115 120 125
<213> Hono sapi ens

5 10 15 Mpheisprbet@Mpt Afd Arq 2CpsClspet [leu@Gly Mot IFMrl<d AeSErPPro Sex Ser 20
25 30 LeulSer Ala Ser Val Ay Asp Arg V8l Thr Ile Thr O3 Arg Ala Ser 35

40 45

Phe

Val

Gln

Ala

65

Pro

Ile

Tyr

Lys

Pro Gly Ser

20

Ser Ala Ser

Gly I
50

Pro L

35

le Ser

ys Leu

Ser Arg Phe

Ser S

Asn S
1

<210> 47
<211> 129
<212> PRT

<213>

<400> 47
Met Asp Met Arg

1

er Leu
100

er Tyr
15

Phe Pro Gly Ala

Val

20

Ser Ala Ser

35

Gln Gly Ile Ser

Ala
65

Pro

50

Pro L

ys Ser

Ser Arg Phe

Arg Cys Asp

Val Gly Asp

Ser Trp Leu
55

Leu Ile Tyr
70

Ser Gly Ser
85

Gln Pro Glu

Pro Trp Thr

Homo sapiens

Val Pro Ala
5

Arg Cys Asp

Val Gly Asp

Ser Trp Leu
55

Leu Ile Tyr
70

Ser Gly Ser
85

Ile

Arg

40

Ala

Ala

Gly

Asp

Phe
120

Gln
Ile
Arg

40
Ala

Ala

Gly

GIln Met Thr Gln Ser Pro

25

Val

Trp

Ala

Ser

Phe

105

Gly

Leu

Gln

25

Val

Trp

Ala

Ser

Thr

Tyr

Ser

Gly

90

Ala

Gln

Leu

10

Met

Thr

Tyr

Ser

Gly
90

Ile

Gln

Ser

15

Thr

Thr

Gly

Gly

Thr

Ile

Gln

Ser

75

Thr

Thr

His

60

Leu

Asp

Tyr

Thr

Leu

Gln

Thr

Gln

60

Leu

Asp

Cys

45

Lys

Gln

Phe

Tyr

Lys
125

Leu

Ser

Cys

45

Lys

Gln

Phe

30

Arg

Pro

Ser

Thr

Cys

110

Val

Leu

Pro

30

Arg

Pro

Ser

Thr

Ser

Ala

Gly

Gly

Leu

95

Gln

Glu

Leu

15

Ser

Ala

Glu

Gly

Leu
95

Ser

Ser

Lys

Val

80

Thr

Gln

Ile

Cys

Ser

Ser

Lys

Val

80

Thr



Gn Ay Ile Ser Ser Trp Leu Ala Trp Tyr Gn Gn Lys Pro Ju Lys 50 55 60
Ala Pro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Lou A n Ser Ay Vval 65 70 75 80
Pro Ser Arg Phe Sex Ay Ser Gy Ser Ay Thr Asp Phe Thr Lou Thr 85 90 95

I l'e Ser Sak teusE M 61k ASR REe pAkaniEhind i Ty €Ys @hne@d N 100 105 110
Tyr Lys Ser Tyr Proiddal Thr Phe Ayi@y Ay Thr Lys Vab Gu Ile 115 120 125
Lys <210> 53 <211> 135 <212> PRT <213> Honp sapi ens <400> 53 Met G u the
Ay Leu S&r A SvalTyRhBrq uyp\Riir Abay QlGJUGJLDeGlWT@rG% V3l HlgoI%s  Val @ n Cys
Gn Val An LeuVal Au Ser dy &Yy dy val Val 20 25 30 - 35 Pro dy
Arg Ser Lay Arg Leu Ser Cys. Ala Ala Ser Gy Phe Thr Phe 35 40 45 Asn Lys
Tyr Ay t Hs Trp Val Arg An Ala Pro Ay Lys Ay Lein 50 55 60 du Trp
Val Ala Val Ile Trp Tyr Asp Ay Thr Asn Lys Tyr Tyr Ala 65 70 75 80 Asp Ser
Met Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn 85 90 95 Met Leu
Tyr Leu @2ﬁ10?\/e4t8 Asn Ser Leu Arg Ala Qu Asp Thr Ala Val 100 105 110 Tyr Tyr
Cys Ala g 9Pro Pro Thr Ala Asn Tyr Trp Ay Adn @y 115 120 125 Thr
Lou Val fg Ser 130 135 <210> 54 <211> 119 <212> PRT <213> Homo
sapi ens &6@905‘2 Sapions

<400> 48
Met Asp Met Arg Val Leu Ala Gln Leu Leu Gly Leu Leu Leu Leu Cys
1 5 10 15

Phe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Leu Ser Ser
20 25 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Gln Gly Ile Ser Ser Trp Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys
50 55 60

Ala Pro Lys Ser Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
65 70 75 80

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> 49
<211> 141
<212> PRT
<213> Homo sapiens

<400> 49
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 5 10 15

Val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Vval Gln
20 25 30

Pro Gly Arg 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

233 -



G u Val
Set Leu
Trp Ile
Ay Ile
Gn Qy
Leu Gn
Ala Arg
Thr Met
sapi ens
cag tct
Ay A a
ggt tct
Gy Tyr
ggg aag
Ay Leu

tac agc cc

Pro Ser
gcc tac

Gn Leu Val Adn Ser Gy Ala Qu Val Lys Lys Ser Ay du 1 5 10 15
Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser Phe Thr Ser Tyr 20 25 30
Gy Trp Val Arg Gn Met Pro Ay Lys Ay Leu Gu Trp Met 35 40 45
P@ﬁl -’F¥ \/PrlOAf% y_.ee‘sf)les%f‘p %E A-I; r é‘gelyisnsgiu FJi.rsB TEpe 50 55 60
ddx V Thr 11 e SerjpAl a Asp 'Lys Ser,yal Asn Thr a dyr 65 70 75 80
Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 85 90 95
Akgp Apg VASNLYE 510 ArgAsime Aha RReSéspry|AspTApn Gey WsnAGky 100 105 110
Val Thr Val Ser8Ser 115 <210> 5% <211> 357 <212 DNA <213> Hono

<22 > <221> CD <222> (357 - 36 40 ag g cag ctg gtg
88%1 Tdéglﬁt 85 ﬁgg %gaéj? Ggfjp \%g % V%EU Val G n Ser
G u, Val Lys Ser Gly Gu 5i0 15 tct ctg aag atc tcc tgt aag
gga rae Recaid tz\r@olerpalgy hae 8 Al%erleeanlLY§e llsg war phys Lys Gy Ser
Ser Phe 1ibr Ser Tyr 20 25280 tgg atc ggcit®yg gtg cgc cag atg ccc
ggc ctg gag tgg atg 144 Trp Ille Ay Trp Val Arg Gn Met Pro Ay Lys
G Tip Tvet CB56G40 Ay T?gg’aét‘@lt fer Val ¢t Sggt gac tct agt acc aga
g 8% ttc 192 dy Lfe Phe Tyr Pro @% Asp Ser Ser Thr Arg Tyr Ser
Phe 50 55 60 caa ggc cag gtc acc atc tca gcc gao aag tcc gtc aac acc
2430-Gn Ay Gn Val Thr Ile Ser Ala Asp Lys 5er Val M Thr Ala Tyr

65 70 75 &11> 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

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala 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 Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 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 80 95

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser

100 105 110
Asn Trp Ser Gln Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
115 120 125
<210> 51
<211> 133
<212> PRT
<213> Homo sapiens
<400> 51
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 5 10 15

Val Gln Cys Gln Met Gln Leu Val Glu Ser Gly Gly 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

=34 -



ctg
Trp
cgt
Asn
gtc
PRT
Al a
Al a
Ser
Pro
Ser
Al a
Al a
Asn
Ser

cag tgg agc agc ctg aag gcc tcg gac acc gcc atg tat tac tgt 288 Leu Gn
Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 85 90 95 g¢gcg aga
cga aac tgg gga aat get ttt gat atc tgg ggc caa ggg 336 Ala Arg Arg Arg
Trp Ay Asn Ala Phe Asp Ile Trp Ay Gn @y 100 105 110 aca atg gtc acc
tct tgp 394 vakh V; | g€ 4 2 1> 138 <212>
<213> mrmgsa%l g?é/%%aﬂe Hsl‘g A\@t % %/l’gg‘n‘;%% A?a%%?eﬁ%eﬁfé&l a Leu Leu Leu
Val Leu Gn dy 15 10is Val Cys Ala Qu Val Gn Leu Val Gn Ser Gy
A u Valu ISgs VapsGRO G25 B PSerth@ IleGher Bep AspuibysSel| BysSesn Cys Lys Ay
dy Tyr Ser Phe 35830 45 Thr Ser Ty‘i‘0 Trp IIe d y TrpvVal Arg G n Met
Ay Lys 50.55 60 Tyr Pro Ay Asp Ser
Thr A%(}br %f’{ Tgér Le 515315578 Seﬁrﬁpusé’fg IB% G(];'iunAff ﬁ? AAF Thr ' 11 e Ser
Asp Lys Ser Val Asn 85 90 95 Thr AIa Tyr Leu G n Trp Ser Ser Leu Lys
Ser Asp The AlsaaMetirg10Q 405 phlOnspytyTyhp GIS Al@ ALOrN geirg Asn Trp Gy
Al a Phe Asp 1i1se Trp 115 1201285 -37 Ay A nigdy Thr Met Val Thr Val
Ser 130 135 <210> 57 <211> 414 <212> DNA <213> Honp sapi ens <400> 57

at ggggtca‘éalcggéc‘@tlcé%r égecctcctc ctggetgttc tccaaggagt ctgtgccgag 60

gtgcagetgg td

4gt ct gg agcagaggt g aaaaagt ccg gggagt ct ct gaagat ctcc 120

<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 10 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 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
Tyr Lys Ser Tyr Pro Val Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
115 120 125
Lys
<210> 53
<211> 135
<212> PRT

<213> Homo sapiens

<400> 53
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
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t gt aagggtt ctggatacag ctttaccagc tactggatcg gctgggtgcg ccagatgccc 180
gggaagggcc tggagtggat ggggatcttc tatcctggtg actctagtac cagatacagc 240
ccgtccttcc aaggccaggt caccatctca gccgacaagt ccgt caacac cgcctacctg 300

cagt ggagc, g ¢ ct cggacacc gccatgtatt act acqt aaac 360
tggggaaat%1 c % B?bg‘gaclteé’a %g?éﬁ Aggt ﬁ@ﬁg %yg?ge T?’g Ch <210> 58
<211> 108 <212> RT <213> Hono sapi ens <400> 58 CEI ulle Val Leu Thr A n
Ser Pro Glsy Ty Thewigeted e4s S8 P40 A& Yoinlah 300 18y &4 AYOuAl @ Thr Leu Ser
Cys Arg Ala Ssr A n Ser Val Sers S5er Ser 20 25 80 Tyr Leu Ala Trp Tyr Gn
Gn Lys Pro Ay An Ala Pro Arg Leu Leu 35 40 45 1le Tyr Ay Ala Ser Ser
Arg Al a THe Qry Vet e“lPrBaJAs‘S Ay Th’éASErGlYSBhISBSBOLYSGTyr Ser &ay Ser Ay Thr
Asp the TKP Leu Thr Ile Ser®Arg Leu Gu 65770 75 80 Pro Gif Asp Phe Al a

Val Tyr T, Tyr er h 5..Trp.Thr the Ay An
Ay Thr CF8 H %%g By o o 0 165 1%E 19% Hhegred i35 LBSZ%B DNA <213>
Hono sapi ens <220> <221> CDS <222> (1)..(324) <400> 59 gaa att gtg ttg acg
cag tct oed gOcTAEeht i Gt tAg tot L@ﬁc’ﬂr@ggladf&lu@d{b fhe aVal vdieu Thr A n Ser
Pro Gy Thr Leu Serldteu 5er Pro dy1255 10 15 38 gaal@ga gec ace ctc too
tgc agg %cc agt cag agt gtt g%o age agc 96 G u Arg Ala Thr Leu Ser Cys Arg
Al a Ser GYA BEr CyaAl8ehrBapP 9;9:)'1"“2”51‘3‘3@5“ 3 "’ErtpaGb%cGng‘blYt ac cag eag aaa
cct ggc cag get C agg etc ctc

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 Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 30 35

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 sapiens

<220>

<221> CDS
<222> (1) ..(357)

-36 -



Tyr
atc
Ay
tct
Thr
gtg
Tyr
aag
105
Pro
Ay
Ay
Ser
Leu
Ser
Au
Thr

<211> 384

Leu Ala Trp Tyr Adn G@n Lys Pro Ay Gn Ala Pro Arg Leu Leu 35 40 45
tat ggt gca tcc age agg gcc act ggc atc cca gac agg ttc agt 192 Ile Tyr
Ala Ser Sex Arg Ala Thr Ay Ile Pro Asp Arg Phe Ser 50 55 60 ggc agt ggg
009 acgqgagsttc act ctc aceatc agc aga ctg gag 240 Gy Ser Ay Sex Ay
Asp Pr@@ch_ng Ley c-EBrgﬂgl @a@&:rctpgc_ﬁ Q@AJ g@guthJSaZQ abg 8&: gg§tgagaa gat ttt gca
tat tadutgil chg reagvdlaGigQkragy Ata Aagva288ys Rrye. G cAgmikhe Ala Val Tyr
Cys A@nldn Tyr Ay Ser Sex Thr 85 90095 tgg acg ttclggc caa ggg acc
gtg gaa atc aaa 324 Trp Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys 100
<210§<=Boct<32139>a 28t°C<Ei?§aF>FSIgt<E?L‘BSgP|o‘fﬁF ag tgﬁsa%&ee;aeo Mt QG u Thr
Al a GRTUSY B8u ! E el s L&Y ? G’H’pTiLre °$H W8 Asp Thr Thr
Gu lle Val Leu ‘IZ G@n Sex Pro y Thr Leu Ser 20 25 30 Leu Ser Pro
Gu ArgoAlia T degusSPeotisolliG ALa o391 add BoSaic 38y 40s dhovaliser Ser
Tyr LeupAlla drp TEyrvdd Arddaan s Pro bk yLd piAl@zu &0 Fop 62t Pro Arg Leu
Ile Tyr Gy Aba Ser Ser Arg Al@ Thr Ay Ile Prda5 65 70 75 80 Asp Arg Phe
Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile 85 90 95 Ser Arg Lou
Pro Gg A%tﬁ CAf C%nglac % @ H2TVAIC18% 165 tffo 12y Sex Sex
Trp T § &Y "&nfa yUTReR L T Ter e 8V T 1155120 25 <2105 61
DNA <213> ann sapi ens 39

caa ggc cag gtc acc atc tca gecc gac aag tcc gtc aac acc gcec tac 240

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Val Asn Thr Ala Tyr
65 70 75 80

ctg cag tgg agc agc ctg aag gcc tecg gac acc gcc atg tat tac tgt 288
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

gcg aga cgt cga aac tgg gga aat gct ttt gat atc tgg ggc caa ggg 336
Ala Arg Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile Trp Gly Gln Gly
100 105 110

aca atg gtc acc gtc tet tca 357
Thr Met Val Thr Val Ser Ser
115

<210> 56
<211> 138
<212> PRT
<213> Homo sapiens

<400> 56
Met Gly Ser Thr Ala Ile Leu Ala Leu Leu Leu Ala Val Leu Gln Gly
1 5 10 15

Val Cys Ala Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Ser Gly Glu Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe
’ 35 40 45

Thr Ser Tyr Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu
50 55 60

Glu Trp Met Gly Ile Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser
65 70 75 80

Pro Ser Phe Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Val Asn
85 90 95

Thr Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Arg Arg Arg Asn Trp Gly Asn Ala Phe Asp Ile Trp
115 120 125
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<400> 61 atggaaaccc cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccgga
60 gaaattgtgt tgacgcagte tccaggeacc ctgtetttgt ctccagggga aagagccace 12C
ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ecageagaaa 180
cctggccag%lgyﬁ%cg%?q£rq&kcg&g%gg\ggt?ggggca gcagggccac tggcatccca 240
gacaggttca ytggcagt gg dgtctgggaga gac tcactc t caccat cag cagactggag 300
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcaacgtg gacgttcggc 360
caagggacca aggtggaaat caaa 384 <210> 62 <211> 5 <212> PRT <213> Hono
sapi ens <400>582 Ser Tyr Trp Ile Ay 15 <210> 63 <211> 15 <212> DNA
<213> Homgkhpitéhs <220> <221> CDS <222> (1)..(15) <400> 63 agc tac tgg
ate ggc 1521§epmf(yr Trplle Ay 1 5 <210> 64 <211> 17 <212> PRT <213> Honp
3005 e 1T P

sapiens < e Tyr Pro Ay Asp Ser Ser Thr Arg Tyr Ser Pro Ser
Phe A n 14§10315 dy <210> 65 <211> 51 <212> DNA <213> Hono sapi ens
<220> <2212q4dd8caa ccgccatcct cgeocctecte ctggetgttc tccaaggagt ctgtgecgag 60

gtgcagctgg tgcagtctgg agcagaggtg aaaaagtceccg gggagtctct gaagatctcee 120

tgtaagggtt ctggatacag ctttaccage tactggatcg gectgggtgeg ccagatgcec 180

gggaagggce tggagtggat ggggatcttce tatcctggtg actctagtac cagatacage 240

ccgtccttce aaggccaggt caccatctca gccgacaagt ccgtcaacac cgectacctg 300

cagtggagca gectgaagge ctcggacacce gecatgtatt actgtgegag acgtcgaaac 360

tggggaaatg cttttgatat ctggggeccaa gggacaatgg tcaccgtctc ttca 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 85
Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 59

<211> 324

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(324)

<400> 59

gaa att gtg ttg acg cag tct cca ggec acc ctg tet ttg tect cca ggg 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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<222> (1)(51) <400> 65 ate ttc tat cct ggt gac tct agt acc aga tac agc ccg
tcc ttc caa 48 Ile Phe Tyr Pro Ay Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe
Gn 1510 15 -40 ggc 51 Gy <210> 66 <211> 10 <212> PRT <213> Hono

sapi ens zgog> 6 Jrg é} CCA%]c Algs%% I I g <210> 67
<211> 30 rpldd LS S s5280r 2] 1535 (15 (30)
<400> 67 cgt cga aaczdgg gga aat gotzﬁtt gat atc 30 Ang Arg Asn Trp Gy Asn
Ala Phe Asp Ile 1 5 10 <210> 68 <211> 12 <212> PRT <213> Honb sapi ens
<400> 68 gtk apcSergddtac Saw ¥4d aBSercBegycSerd Byt ter apbactclcEe 10144210> 69

<211> 36 Tw2igs P@NAT’EPQTz*-} %nﬁhsém@ﬁ@ Gl S P&zz&&o GPS Lexpdos (1) .. (36)

atc tat ggt gca tecc agc agg gcc act gge atc cca gac agg ttc agt 182
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

ggc agt ggg tct ggg aca gac ttc act ctc acec atc agc 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 gca gtg tat tac tgt cag cag tat ggt agc tca acg 288
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Thr

85 80 85
tgg acg ttc ggc caa ggg acc aag gtg gaa atc 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 Pre 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 30 85

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> Homo sapiens
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<400> 69 agg gec agt cag agt gtt agc agc agc tac tta gcc 36 Arg Ala Ser An
Ser Val Ser Ser Ser Tyr Leu Ala 1 5 10 <210> 70 <211> 7 <212> PRT <213>

Hono sapiens <400> 70 Gy Ala Ser Ser Arg Ala Thr 1 5 -41 <210> 71 <211>
21 <212> <213> Hono sapl ens <220> <221> CDS <222> (1)..(21) <400> 71

ggt gca t <210> 72
2, Tl i A B A LT
Trp Thr atcécc as&ralgeilg%aa<3282)0> <221>
CDS <222@ct@@¢ca<jgzat)ccc§4@&>cEtScamagau:ajgtgcatccgagtgcag@gctcea Brgatggaary 27 Gn
G n Tyr @acaertc8egtdborgfgg gidhrgggaca gacttcactc tcaccatcag cagactggag 300
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcaacgtg gacgttcgge 360
caagggacca aggtggaaat caaa 384

<210> 62

<211> 5

<212> PRT

<213> Homo sapiens

<400> 62
Ser Tyr Trp Ile Gly
1 5

<210> 63

<211> 15

<212> DNA

<213> Homo sapiens

<220>
<221> CDbs
<222> (1)..(15)

<400> 63
agc tac tgg atc ggc 15
Ser Tyr Trp Ile Gly

1 5

<210> 64
<211> 17
<212> PRT
<213> Homo sapiens

<400> 64
Ile Phe Tyr 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> CDS
<222> (1)..1{51)

<400> 65
atc ttc tat cct ggt gac tct agt ace aga tac agc ccg tece ttc caa 48
Ile Phe Tyr Pro Gly Asp Ser Ser Thr Arg Tyr Ser Pro Ser Phe Gln

1 5 10 15
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<212> PRT <213>
Met Val Thr Val

15 <210> 74 <211> 15
Ile Trp Ay Gn Ay Thr
<212> PRT <213> Honop sapi ens
<211> 17 42,.<212> PRT <213> Hono sapi ens
Ser Asp ThyiyArg Tyr Ser Pro Ser Phe G n
<212> PRT <213> Honp sapi ens

Phe 1 5 10 <210> 78 <211> 11
Ser Gn Se<r21(\)/>al668er Ser Ser Tyr Leu Al a

<211> 10
<212> PRT
<213> Homo sapiens

<400> 66
Arg Arg Asn Trp Gl
1

<210>
<211>
<212>
<213>

67

30

DNA

Homo sapiens

<220>
<221>
<222>

CDS
(1)..(30)

<400> 67

cgt cga aac tgg gga aat gect ttt gat atc
y Asn Ala Phe Asp I
5

Arg Arg Asn Trp Gl
1

<210>
<211>
<212>
<213>

68

12

PRT

Homo sapiens

<400> 68

<400> 75 Ser Tyr Trp lle dy 15

y Asn Ala Phe Asp I
5

Hono sapiens <400> 74 Ala the Asp
Ser Ser 1 5 10 15
<210> 76
<400> 76 Ile Ile Tyr Prg Ay Asp

1510 15 dy <210> 77 <211> 10

<400> 77 Ala Arg Arg Arg Asn Trp Gly Asn Al a
<212> PRT <213> Honp sapi ens

<400> 78 Al a
15 10 <210> 79 <211> 12

le
10

30
le
10

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

i 5

<210>
<211>
<212>
<213>

69

36

DNA

Homo sapiens

<220>
<221>
<222>

CDhs
(1)..(36)

<400> 69

agg gcc agt cag agt gtt agc agc agc tac tta gcc

10

36

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5

<210>
<211> 7

<212> PRT

<213> Homo sapiens

70

<400> 70
Gly Ala Ser Ser Arg Ala Thr
1 5

10

-41 -
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<212> PRT <213> Hono sapiens <400> 79 Trp Thr Phe Ay Gn @y Thr Lys Val
Qu lle Lys 15 10 <210> 80 <211> 9 <212> PRT <213> Honp sapi ens <400>
80 Gn Gn Tyr Ay Ser Ser Pro Trp Thr 1 5 <210> 81 <211> 98 <212> PRT
<213> Honp sapiens <400> 81 Au Val Gn Leu Val Gn Ser Gy Ala Ju Val Lys
Lys Pro Giyiddd i 1 5 10 15 Ser Leu Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser
Phe Thr Seriibyr:20 25 30 - 43 Trp lle Ay Trp Val Arg Gn Met Pro Ay Lys
Ay Leu GULZPr pNAvet 35 40 45 Ay Ile Ile Tyr Pro Sly Asp Ser Asp Thr Arg
Tyr Ser Pfol3BeforphearB®ss5 60 Gn Ay Gn Val Thr Ile Ser Ala Asp Lys Ser
Il e Ser TQ N a Tyr 65 70 75 so Leu Gn Trp Ser Ser Leu Lys Ala Ser Asp
Thr Ala MeT, TyE,Jyr Cys 85 90 95 Ala Arg <210> 82 <211> 96 <212> PRT
<213> Honp,sapiens (,£400> 82 Gu Ile Val Leu Thr Gn Ser Pro Gy Thr Leu Ser
Leu Ser Pro Ay 15 10 15 du Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser
Val Ser Sefo0Seri20 25 30

ggt gca tce agc agg gcc 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 sapiens

<220>
<221> CDs
<222> (1)..(27)

<400> 73
cag cag tat ggt agc tca acg tgg acg 27
Gln G6ln Tyr Gly Ser Ser Thx Trp Thr

1 5

<210> 74

<211> 15

<212> PRT

<213> Homo sapiens

<400> 74
Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
1 5 10 15

<210> 75

<211> 5

<212> PRT

<213> Homo sapiens

<400> 75

Ser Tyr Trp Ile Gly
1 5

<210> 76

<211> 17
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Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu 35 40 45
lle Tyr Gy Ala Ser Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe Ser 50 55 60
Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arqg Leu Gu 65 70 75 80
Pro Gu Asplez’he Ala Val Tyr Tyr Cys Gn Gn Tyr Ay Ser Ser Pro 85 90 95

- 44 212> PRT

. <213%> Homo sapiens

<400%> 76
Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe Gln
1 5 10 15

Gly

<210> 77

<211> 10

<212> PRT

<213> Homo sapiens

<400> 77
Ala Arg Arg Arg Asn Trp Gly Asn Ala Phe
1 5 10

<210> 78

<211> 11

<212> PRT

<213> Homo sapiens

<400> 78
Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
1 5 , 10

<210> 79

<211> 12

<212> PRT

<213> Homo sapiens

<400> 79 : :
Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
1 5 10

<210> 80

<211> 9

<212> PRT

<213> Homo sapiens

<400> 80
Gln Gln Tyr Gly Ser Ser Pro Trp Thr
1 S

<210> 81

<211> 98

<212> PERT

<213> Homo sapiens

<400> 81
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30
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Trp Ile Gly
35

Gly Ile Ile
50

Gln Gly Gln
65

Leu Gln Trp

Ala Arg

<210> 82
<211> 96
<212> PRT

Trp Val

Tyr Pro

val Thr

Ser Ser
85

<213> Homo sapiens

<400> 82
Glu Ile val
1
Glu Arg Ala
Tyr Leu Ala
35
Ile Tyr Gly
50
Gly Ser Gly
65

Pro Glu Asp

Leu Thr
5

Thr Leu
20
Trp Tyr

Ala Ser

Ser Gly

Phe Ala
85

Arg
Gly
Ile

70

Leu

Gln

Ser

Gln

Ser

Thr
70

Val

Gln
Asp
55

Ser

Lys

Ser

Cys

Gln

Arg
55

Asp

Tyr

Met

40

Ser

Ala

Ala

Pro

Arg

Lys

40

Ala

Phe

Tyr

Pro

Asp

Asp

Ser

Gly
Ala
25

Pro

Thr

Thr

Cys

Gly Lys
Thr Arg

Lys Ser
75

Asp Thr
90

Thr Leu
10

Ser Gln

Gly Gln

Gly Ile

Leu Thr
75

Gln Gln
S0
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Gly
Tyr
60

Ile

Ala

Ser

Ser

Ala

Pro
60

Ile

Tyr

Leu
45
Ser

Ser

Met

Leu

val

Pro

45

Asp

Ser

Gly

Glu

Pro

Thr

Tyr

Ser
Ser
30

Arg

Arg

Arg

Ser

Trp

Ser

Ala

Tyr
95

Pro
15
Ser

Leu

Phe

Leu

Ser
95

Met
Phe
Tyr

80

Cys

Gly
Ser
Leu

Ser

Glu
80

Pro



