WO 2004/ 074432 PCTI US2004/ 002725 ANTI BODY VACCI NE CONJUGATES AND USES
THEREFOR Rel ated Applicatjons This application claims priority to U S.

Provi si onglg 438 %,@ﬂgnAppl ication 5 No. 60/443,979, filed géﬁere@gyg‘;zngooa

The entire contents of the aforenentioned application is
|ncorporat ed herein by reference. Background of the Invention The immune

tiated at the | t
o TS (APO), wini chaNRIRORY ReaGKiE Col GRS AP MR RRER DN ' (D

reside in tissues throughout the body. DCs express high | evels of ceII

surface nol S, .an onpl enentary receptors that interact with T
"Bty APHefel i

| ynmphocyt es i nduce potent inmune responses. DCs al so
secrete cytokines, che%klapphcemmM@QBQW(S:Pw‘riﬁmmithtdmmppﬁcmmmonses

and Culmgatﬂ géglrﬁfxeéra&%% HoP A ! %g&ﬁ@%&%@%ﬁmmy

DCs express on’ ace major |stocorrpat|
nol.ecul es th@%ﬁ%ﬁ@@%@@@mﬁthmbyquet@ms whi ch express T cell
receptors (TCR) that recogni ze such anti gen- MHC conpl exes becone acti vated

and initiat Flgr'm In general, there are two types of MHC
nol ecul es, ﬁ/ﬁ& aggu%?th dﬂ%&%ﬂ% class I T nol ecules. MHC cl ass | rml ecul es
present antigen to - SP§§ “'&H ?]P{IIQ

present antlgen to spem% %&&qj’f‘hﬁbﬁwg‘ t"a':l\\t/)g1§ f‘Lés(%llt()@n many
di seases 10papresentingcells GARE): which/meluida degndrifisseells|(PE1) and mastaphages Mglothat ™ T

| ynphocyte (fekidk ih GSR/eE BfougHonPtie Srrfftstéif?éc %W%%beéll surfa@k md1ScuRns €.
Q/tOtOXl cT 1(;'g{ls predom nantly 1 ncl ude

ecqgni ze
antigen in t @& complesaentary ropeptorsthal Wt“@hﬁﬂtﬁr%moﬁﬁteﬁﬁn‘gﬁﬁ?rﬁéﬁ%’ nducen e
context of iffiurle ré¥poRses qscgialfsé S¥cBets cYivkinies AdHelnokines and pRjtearbs Which

class Il o 51'@@%{9.1!5? elgﬁséﬁg,n er.e ex en?ﬂﬁ%&é}lt ooté%‘@ggﬁ}ﬁﬁ'gro essed
pI’IrTB.I’I|ny due to
t he i ntrd6el huharal immahitpmn of MHC cl ass I m)l ecul es, anti gens delivered
cpdogenous!y Lo APCS, g gRes B helPui Bk BboaRRIS RPN QFRIAT
express MHC mowgles e biUfragsnerdmof antigens it pellﬁ)wbicil edtpress T ywelh geasptors (RGR)

f d
surface endoganRysilizPeRH4GAEatNIE hpldkes b0 RN ol ibiteThé ifmime

nol ecul es. For th eason VI rus or tunor ce

expr essi ng uﬁ?-sa%@ Igeneral, ghene atedworesof dEHEmplecules MiFCeslassiLiand MHG unor

ant i gens 2gr ecﬁsmhﬁ&ﬁh@s mnedqﬁssdmmﬂéy:b&&nvaﬁugéﬂs%péaﬁ@bmﬂhe&us and
However, - eci fic conditions, have_t #quge capacity also to

al | ow exogen ? elecgles preseqny, antigentn Specif for -1 WO
2004/ 074432 PCT / U82004ll=6ﬂ€ﬁaﬁwe bnea'dmem of Mmalv/i@isehses Spdrtical by cdresrs, saccidest

they are pr Rt & dclttaopo-{erﬁ ly{o oxi bOt tﬂocyte:C(C'TL) response, also referred to as a ,
cytotoxic T cell response. Cytotoxm T cells predominantly include CD8" T cells which
’ 25 recognize antigen in the context of MHC class I. The processing of antigens in the
\ . context of MHC class I molecules differs significantly from that of MHC class II
molecules. Antigens delivered exogenously to APCs are processed primarily for
association with MHC class I molecules. In contrast, due to the intraceltular location of
MHC class I molecules, antigens delivered qn&ogenously to APCs are processed
30 priniarﬂy for association with MHC class I molecules. This isnot only true for APCs, as
all nucleated cells express MHC class 1 m‘olécules, and are continuocusly displaying on
their surface endogenously produced antigel?s in association with MHC class 1
molecules. '

(@)

For this reason, cells infected with virus or tumor cells expressing unique
35 proteins can be targeted by CTLs when viral or ftumor antigens are displayed as a peptide
bound to MHC class I molecules. However, DCs, under specific conditions, have the
unique capacity also to allow exogenous antigens access to internal compartments for
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class | and class Il pathways. This process is called cross-primng or
cross-presentation. Accordingly,, while antibody-nedi ated responses have

denonst r ajyed, sive protective or therapeutic effic jfic
di seases V\her?og@é%tsed against 5 particular secreted Or?@ﬁ@%?@f@&ggée
antigens, the nost effective i munotherapy for nmany di seases appears to

ire T cel.l e i | | oS
i foct tve crinEte MAE QY REGRarReaa ulald Sdidtiodto T G MERAANRG, 01 "o¢
exi st possi bilksstliapd class Iopatiewaysi Adisprocessis palledrossepriping or crossprésaptationat

t ffecti anti . SN C ti
are not ertective ant iaf L(ﬁs}gja%y,gﬁhl%an%%dﬁhféﬁfate&‘ﬁ‘eg%e 3 detfonSRig4at i N9

CTLs in response to 10 assocl ated anti gens been of qgreat_
i nterest, asimpressivedEplestivg er thergpeptic elicasy fog speacificdisqases when direciedagaingt

nany vaccs negarticulfiestereidd orcddll seFBE drtidens, thé BBkt IR BHnLActhEAPF F6r many
vacci nes. Ong vacci ne ap roach,ﬁ/ml he%% heen tested to date eln'g ys
mmuni 21 ng  GERCSAIPERE D £omu (Y CRllsmedialed TRRHRSFESOTS SR BRSARY

passes
the need f orregpinsge Sihbe efftotive CTNdreppares atengt tintteded eetpacellulah entideink,i thyreof

the peptide to bind directly to IMC .class L-nolecul es alr expressed on

the surface W@H@S@éﬁ@ foﬂ%ﬁﬂﬁ%gﬁﬂpgeuaﬁ‘éﬁgah%?ﬁﬁ IVWF?F%E%\/%“ Vi dence of

CTL i nduct i csfféctivep anfiteriytargetse Thetdfort, hews nedhmisdbr géneritingtCHosin éépense to

ant i gent §o b CRkdAe a0beat darilof i A Hob? BP freal intdr St SR BRRENGER dibfint iPHR! | O

for indivi du&vﬂ%gﬁ?ﬁ ap o_ypez@gﬁ%&;ﬂ;&h@or?; i ved

in  20-ivo. & IRATLCYRCOIISS egen tiherapintignt i gen

conpl exes. FalilkeSlacines.(62) showed that antibodies specific for a given

anti gen coul enhance _hunoral imune responses agai nst_the antigen in_mce,

(plr:qs;;rabl y by gﬁl i ver%ﬁ@?@@ m%ﬁé%@%ewmﬁgmmg |
Py EXPr &FHE idéS YRRBiGBAN iRt EELARHBIDas role

of 1 ndi v'gual Fc i‘nﬁ?ﬁe enhancene af. | ne responses .usin e ne .

conpl ex ei i n“RH‘K)%a“ pegssIng 7y é@‘%@ﬁ%%?b‘&%%ﬁgﬁu%&ﬁn@?@ﬁ g? %&n to

medi at e enhacnsssd':?@mml lasméaﬂ' 9@ﬁp&sse&®mhbes%ﬂmdfthm@e Alttough ﬂﬁemedmdwlolt

target APCs speecifd C ..as the so0.bi.nd.t o Fc ce r n n cells

that are nothﬂ}%ﬁ@%ﬂ‘/e‘%"?’ﬁ eﬁ?@%@%ﬁé@%‘?&f’?b‘%mﬁ?ﬁ' gt&;ﬁgtggé P%q%%%@a\{t he

ef I | Ei S_ncyt diimit@forsn tThgentigedic pq:@de_r&di@e@cmﬁaﬂlshd@,ehﬁhanép&wdds are

anti bodi es Y2 ﬁﬁg”.%, r gml,g_-

APCs, and h%\ﬁéﬁ%@f&dﬁﬁ%ﬁ}d@s?ﬁg} suc ?gg[#e:%? l\z/oéypgagﬁn@ r ﬁ'lfh?ss"raﬁgapa ’12&3&8?-

i nduci ng2@undral responses (66,67). In addition,, it has been shown t hat

i mune conpl exes bdund %ﬁgam ; @ﬂﬁ&;};}.eg, icA, cont ext

of 35 MHC cl ass 1(64,'6?5.&&:6& eover, m&%gﬁ%@%&?ﬁ?ﬂgﬁl Qg ap r(i)jagg%e are

limted bectmeRlexssRE %%é&%)s%*@dvqsﬁgﬁawy pdigs ppeelfic foR a g& eﬁlﬂ&ﬁ&%?@ﬂ nd

agafig M sPRfidd, nga@hin\ib I s

neut rophi | s. edtidfed humoraRinvm@he REpdrvas ru} |
capabl e of |$q@cmg an_effecti veieM-I VO oo§ &Eéi.?Z /1JS M%@?ZS
class | -rest 19.t7EE8 & infrausnoplexss g e recgpiofs fard g (PR Rpesses !
restrict2fl TWernersson and colleagues (63) studied the role of individual FeyRs in the enhancement .
( of immune responses using immune complexes in vivo. Their studies demonstrated that
FeyRI is sufﬁ:cient to mediate enhanced immune responses. However, such immune
coimplexes do not target APCs specifically, as they also:bind to Fe receptors on many
cells that are hot involved in antigen presentation, thereby, decteasing the efficiency of
30 antigen delivery. - -
' ' . Subsequent studies have used antibodies to S¢le§ﬁvely target anfigens to a.
variety of receptors on APCs, and have demonstrated that such selective delivery is
capablé of inducing humoral responses (66,67). In addition, it has been shown that
hnmuﬁe complexes bound to FcR on DCs are processed and presented in context of
35 MHC class I t64,65). Moreover, many such FcR-targeting approaches are limited
because FcR are expressed on many non-APC such.as platelets and neutrophils. Ideally,
a vaccine that targets APC specifically and is capable of inducing an effective MHC
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response could offer inproved efficacy in treating certain di seases.
Simlarly, mannosyl ated anti gens have been shown to induce hunoral imune

responseswa,nzqm'y0 33_.{2 -medi at ed i nmune. responses, such as lg‘a'w PERsSES: O

However, mannos ed antigens do not target APC specifica ue to the

Si gnlflcant abundance of other mannose bi ndi ng proteins. Furtherrmre,
mannosyl at ed br of ei ns i nternaliz | at ur t hrough . .

nacr opi nocyt § IES%W?F%:@TLWE’T%F‘%WG %Xﬂﬁiﬁﬁ%"ﬁ mwrﬁatrg‘g@“ﬁﬂ%ne
responses gerspaisedohiyt offunimpydvetl iefficacy irotnedtipgyrertai difeasas. great |y from t hat
generated by specific f si ng
anti bodi es. Since curr?ﬁ%g%&e* %%Pg]oa)g not e%n%%aggﬁm&sﬁ g&gtpecﬂl cg#%yﬁt ar get
APCs, nany n:tmna@mspmsev and Treel-masdipied Bnmhpe mspbmampbﬁs 6TLyespanses.

ati ent ﬂgfggggp@ = ;@5@ ly,
ItoheI neez exi sts olfemahﬁbgéﬁ&é&gmgéceﬁg%ﬁéapa I e of “ef .?P% ?ﬂ)ﬂ@% ar ag?l ng
APCs and gendbundpngs @fmthgénalwe@bmﬁmgp ns. Fugthgmmeere, wnsy

i ncl udi ng anﬁtaﬁﬂiz%awﬁﬁat@@acaaﬂa@%wbﬁﬁeb B&:{an%frﬁsecfﬂel‘éfoferﬁfét m%‘nt

of many diseases. Su of the Invention 20 Th resent jnven

provi des ant PGRAPISRS iof dBIIRg SFRORRS gengrated b %Wﬁﬂgﬂono%mgens
anti gen- specdi‘ffeﬁs @i-e@ froffetibBiadrdted bigpetifitnangang bf atidens id Mankdseqeddpitts
treat nen na eases. |n particular, a potent antigen-specific

cyt ot OXI % (CTL) response is induced by targeting one or nore

protein ant i gens ‘to atSknugemmnmeﬁhbdsm n@ldfﬁci@ﬂﬂ’f;al)dspﬁsiﬁngnymgdaﬁm’@s whi ch

bind to part 60 AR rs

i nclude C-| eh{%ﬂkﬁie@gﬁﬁ I'cu %%&ﬁpétﬁéﬁar %nﬁdr%n@ ﬁ%ﬁ%ﬁ 2ri1‘aglre
expressed onrquuspmmem%u@mhgamm) and macr ophages. As dermnstrat ed by
way of the present '”V%b%gg%gﬁééwu&@ﬁ)ﬂﬁ@%\%ﬁ\fa@ﬁﬁ&tc%ab!l%'dﬂfﬁcwnﬂ

anti body-antigen, c ugat es sults I n prpcessing ot t he antigen through
bot h MHCIEl agaggeqngdhﬁc%%senf@bﬁatanm&%speﬂﬁcfs e TBIRG [BSPONSEs, (e g. |

CDB+ T cel | S)n aﬁigl@ﬁ edific EXTVREponsess, @édimredlmp@ﬁ‘éoa%ne&mwfmhyel I's,

I ncl udi ng hel ceI e.g., CD4+ T cell s). Accordingly, in one aspect,
t he present i on provides a nethod for inducing or enhancing a CTL
response agai nst an antigen by formng a.conjugate of the antigen and a ..
nonocl onal a ds to a human APC, e. g., a nonoclonal antibody
whi ch bi nds Sh"ﬁﬁﬁh‘ﬂﬁgﬁiﬁg ?e receptor expressed on hunman APC. The 35
conj ugat €0i s t hen ' cont dhegagsent inMentionprovides antibady-based, vastinks arDmethodh farhat

the, anti gen bsnerkiipRiitbh256kiaPT06 ﬁﬁaﬁata&ﬂ?ma;ageﬁges?eq@&alf&ﬁeﬁan@em'mner

whi ch i nduce ces. a response respoghse nedi ated by
CD8+_ cyt ot ox Heatmegbef wyny diseasss. Iwwr%ﬁvﬂargéﬂoten pntigenrspeeifie sytolgiodi ment |

this serves glg,lsh%g:e O(g*/ctg, e oﬁ@é ReddubedBY kargaﬁg%h%mﬁae mtea anBighia to

2004/ 074432 ponse Late er T cel I S
agai nst the g%esexpﬁgg ce q%iﬂ}ﬁn odl%s “%lctilybucl?t top c ar receptors )

25 expresséd on APCs. Preferred receptors include C-lectins, particularly the human

. mannose Icceptor which are expressed on both dendritic cells (DCs) and macrophages

As demonstrated by way of the present invention, targeting the mannose receptor using
antlbody-antlgen conjugates results in processing of the antigen through both MHC class
Iand class 11 pathways. Thus antigen-specific CTLs (e.g., CD8" T cells) are .mduced, as

30 wellas other important effector T cells, including helper T cells (e.g., CD4" T cells).

Accordmgly, in one aspect, the present invention provides a method for

mducmg or enhancing a CTL response against an antigen by formmg a con]ugate of the
antigen and a monoclonal antibody which binds to a human APC, e.g., a monoclonal
antibody which binds to the human mannose receptor expressed on human APC. The

35 conjugate is then contacted, either in vivo or ex vivo, with APCs such that thetantigen is
internalized, processed and presented to T cells in a manner which induces or enhances a
CTL response (e.g., a response mediated by CD8" cytotoxic T cells) against the antigen.
Ina préferred embodiment, this serves also to induce a helper T cell response (e.g., a
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response is induced through both MHC class | and MHC cl ass Il pat hways. The
APCs can al so be contacted with an adjuvant, a cytokine which stimul at es

proliferayps endritic cells, and/or. an i munosti nmu @g@
%R 604%14 2 aﬁe ant ooF es can

further enhance t e inmmune 5 response. A variety of suit
be enpl oyed in the conjugates of the present invention including, but not

o) Sana orresse Ty GRS Rt S SaEd alnt e alABY DARL IRl R0
humani zed anespuasais mdnuelddﬂntmght‘hoﬂ’rm& clask Iam:tdl Mfﬁ ehss Haolathteayisu he AFCs

ant i body i CPRE sueﬁﬁgwﬁtﬁ%@*t% Ao A e,

I gD, or | gE, dengdritin oelish 2pd/er an insaugestinyatonsa tQ)furth@ee cﬁﬁwtlmmmerhe
anti bodi eg Cﬁgbdﬁ whol e anti bodi es or antigen-bindi.ng fragments thereof

I ncl udi ng, for exanple Fab, F(ab')2, Ev .and single Fv fragnents. 15
Preferred antibodies f&rvaisly ¢ ultﬁ eﬁﬁ@‘%‘?ﬂd?sq Y?‘ﬁ&@ﬂ@"ﬂ&ﬁﬂﬁs"%the

monocl onal %r&sdat)ﬂiveﬁuémﬁqtcldaﬁﬂgi bh@nétftﬁmmrtarthmrmﬁed ﬁ%ﬁ?ﬂﬁpﬂaecieﬁ &ge

enbodi nment , the ant i b&% J.S nc%gq b% hunman eHeavy chai @pa

i ght chai n e bt Bt LT 0%k, FOEIRGETed 210 S BRSSP AP IaRYY (&1 bl e
reg: ons as Sehiméne, mmhﬁlﬁ@ldh%maﬂ%ﬁ?fﬁé)SE?fbﬁe&lﬁhﬁbodlmnehﬂf téejnN;é)n or aSEQ
nucl eot i S e.t S Len 0 r

"o NG 7 Wcreao anaiadich cyrimeriee teed e SRURHON S iR 1R dpy HPod
cells.Stil Imdtypérsudneé@GIedgGﬁrigﬁiBaIgG@d%igAhdgﬂdeIgAmseIgﬂaarw erized as
bi ndi to th d
numan - kappatedl PRYERAN B RS S FmB TG IEKRo ThoUATRAGREBIILERALE o1
sequences asarglétpdlﬁépr nnugenﬂaneaggﬁrammmwthenef ISEJleI[E ke example; Febick @YY, ¥V or

an am no acig, geﬁgntpb%gh&mssuffl ciently honol ogous to' SEQ I D NO. 4 or
SEQ I D NO_8 such 1hat the antlbod retains the ability to, bind to dendritic
bells. S&PI1 other par¥ye& Sorryss dy theregent pwention icluds human, de

th hose whi Ih Cc hmeasadsnd enﬁbcfcﬁ)émhemiﬂ& & tﬁb}hudﬁheﬁiﬂnew&céﬁ@r Oh émh bameh%

avi n a u av a| n I on n eav an

l'i ght gchal nn%ﬁﬁﬁét?%g' ﬁ'x‘x’iﬁg %‘laﬂ g‘a}@?t"gilil ](?FCOn
wherei n (a) mmsmmomde@mmmmemrdmm@mﬁhmgmf@ i
conprise an n t he
ooino aci d RO BdSHE PR iphtn i O 2 hAHIE sehBk: AALRMAGG) |10
(SEQ | DZNOShqmlog@mm,SEﬂ I NQ: 3amc$E§bH3eIO/atsu¢eﬂmédw@MbOdmmtamélembdsy

t her eof , qﬁbﬁﬁ_ &ég&ﬁﬁSZ PCT/ US2004/ 002725 (b) t he CDR1, CDR2, and

CDR3 of the human |1ght chain regions conprise an am no aci d sequence
sel ected from the grouftill fher prafegedhunaeantiodiesduslude thoge eharadierigediase CDRI

CDR2, and ClHdingdb Ml RandbsE réiehtor dnd BihE B iiieneavy chain and human
kappa light chain variable regions comprising the amino acid sequences as set forth in
25 SEQID NO 4 and SEQ ID NO:8, respectively, or an amino acid sequence that is
( sufﬁclently homologous to'SEQ ID NO:4 or SEQ ID NO:8 such that the antlbody
retains the ability to bind to dendnttc cells. :
Stilt other partlcular human antibodies of the invention mclude those
whlch compnse a complementanty detenmnmg region (CDR) domain havmg a lmman
30 ‘heavy and light chainiCDR1 region, a human heavy and light chain CDR2 region, and a
" humanheavy and light chain CDR3 region, wherein
(a) the'CDR1, CDR2, and CDR3 of the human heavy chain reglons
comprise 'an amino acid sequence selected from the group consisting of the amino acid
sequences of the CDR1, CDR2, and CDR3 regions shown in Figure 8 (SEQ D NOs 13,
35 14 of 15) and conservative seguence modifications thereof, and -




17, or 18), and conservative sequence nodifications thereof. 5 Antibodi es
derived froma particul ar .gernine sequence, for exanple, antibodies

~ obt ai ned f i stem usi ng human i nnunogl obul i n seque o)
I muni zi H@ 25&43311%66”, c nouse carrying human i rmunogl ob&ﬁzﬂsﬁgﬁ‘g’sﬂrgg by
screening a human |nnunoglobulln gene’ I|brary, are al so included in the

10T ocombi nant Iy i n a N4 GO CER e RS B dod il S B P Ocuees

t ransf ect orracompmesanlangnoﬁcldmnqmcab‘&lqu ﬁpm félelgrmnlsysmgmﬁt)hnlamm@tdlé)

ant i body, or gaekes BFUETERELORD %‘*PﬁCmDa %‘P?%%hr#a"“g TIPS

anti body (e. Yl Of\lﬁ) @ndpmemayeae@ee@qm Pﬁeéfn a transgenic nonhuman
ani mal, esg., a transg%ﬁﬁomamhaﬂn@aparmw daRbhld, forltuiBplelS
heavy chai n transgene and uman llu%ht Chai n, tran that encode t he

ant i body, fu%‘li@’o‘i{eéc’ﬁm‘?‘ilré?’?&lsﬁéﬁ E1g human immyng ‘i’ E%S%let&-rhy t he

anlt : ;Jo f" es faiiﬁnt g @aﬁxﬁt Yeric Irﬁ))flbé czdf;ﬂﬁg hmmmhmmegfbbﬂﬁi gen(ee oﬁ ?y sﬁeéﬂﬂ@

ce ransf ect ona. cont ai unan chai,n.,a unman chai n

nucl ei ¢ aci d%ﬁ né@ﬂ‘rﬁﬁﬂrgg{m &edngnde ‘gﬁén 7
respectively, and consﬂlmhlmabom& fmmmhsmmnenbanﬁé)pﬁduceibl e anti gens °
for use t ' tion
[ or o 10 AERbRREY il SHA8 bk A6 ¥ U5 B8aRR e B el Rl IRBE
desired i ncl mglgahzfedﬁé&a:nmerlymphmytmtqcﬂs}cmgmqlemﬁ@thma@ngﬂsease

anti gens. P I

human. chor i (F))l?ﬁc gonaglt])t r opl ﬁ}fﬁbé:ﬁ[hbg&%ﬁcﬁlt{% @%@%@ %glg?&?awm‘:h ,
associ at ed aeXpresses thepgplibodyfelg-, phick gichides a t, ovary,
andt germ cel ﬁo&ﬁﬁaﬁ@tﬁlﬂaﬂn@ dﬁ?fahs@élﬂid 1%?& hxhﬁgla gaﬁahegaﬁpnsﬁgtagﬁ?iaﬁl
proteins, .c ohydrates, "an uga ei ns n acgor e W

i nvent i oh3 ag“d'é’ﬁc HpitFEseeng rﬂ‘r‘?ﬁ@ﬂq’c t cham frapsecue F%‘?O%Fﬁ]i‘eg‘?ﬂh)boay’fw ve
ant i body vacwaneinmmuzgabag Ihlﬁpaﬂfthmrenﬁﬁ)ﬂﬁﬁéntmb@nﬁibcﬁﬁwﬁreipmw@lﬁy

provLdes, 2 ERliiety BUYBI 0. YRS Snt ARk MRk BRSPS,

enbodi ment, ¢haén anﬂpuxgm Bgltehpinimekicadidsiwhicheamprist aucleotide sequénses SBRAD t o
(30G such el e 090 VAR SSSSABRCBRE Bl dioy 19 0 heavy

chain conprising no a uence shown I n NO 10. A single
chain veR8ion of ‘the BSUltal(lﬁhmeub%}m@&mtﬁ@@ﬁegbmﬁwwmdu%@n@ﬂlmﬁengort he

am no acid §§leg§ 6 BIRANE 2 anﬁ%ﬂcﬁ)a%teé@vem &R ark JoRBes is

further provi mpQsi t| ons , pharnmaceut | orrp03| tions
cont ai ni ng ofiY &JPYW%&W% fommes an WW@H@W@PB@? -5 WO

2004/ 07443:2 Pﬂéﬂ&&ﬁfgeﬁ%&%e sEJI@:téaomm,smhb ﬁther’knhﬂﬁﬁh Ehotonid ¥ oﬂaﬂsdr@tﬂﬁd 7, ne
or nore adj n nown nce po and/ or
i ncrease thgb‘%ﬁ ‘ﬁ?ﬂ%ﬁg&gﬁﬁéﬁﬂ%&’wrt?@sé? @mgﬁl&ﬁ@r 03% st ant
i nventi o@5wi j)dnckas,aﬂpﬁt aivary, and germ cell derived tumor cell antigens, viral proteins, ,
( baci;enal proteins, carbohydrates, and fungal proteins. In accordance with the invention,
such antigens are linked to antibodies to form highly effective antibody vaccine

conjugates. _ .
_ ‘ In another aspect, the present invention provides a particular antibody
30 vaccine conjugate that includes BhCG linkedto an antibody which binds to the human
maﬁno;e receptor. In one embodiment, the conjugate comptrises a human hea?y chain
which is linked to BhCG, such as the B11-BhCG conjugate described herein having a
heavy chain comprising the amino acid sequence shown in SEQ ID NO:10. A single
cham -\;'ersion of the B11-fhCG conjugate is alsoprovided, comprising the amino acid
35 sequence shown in SEQ ID NO:12.
The present invention further: prowdes compositions (e.g., pharmaceutical
compositions) containing one or more antibody vaccine conjugates of the invention.
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fromthe follow ng detailed description and clains. 5 Brief Description of
the Draw ngs Figure 1 shows a map of the nol ecul ar conjugate (SEQ I D NGs: 11
and 12) _encoding a fusion protein containing the singl I BoaRob72s

ant i bodyW?ﬁ?@é&“?‘c’!’(shce 10 anti gen (pBl Isfv-(3hCG).eP qure 5shows a map
of the nol ecul ar conjugate (SEQ I.D NGCs: 9 and 10) encoding a fusion protein

containing the whole Bl-1 antibody lin t q,.0h antigen hCG,B11
construct). 15 Figure q@@mggﬁg%@m%%ﬁowogmﬁﬁéécgwa&tsorother
conj ugat e. Tdpen@knb@alo ehliarge hetiune késpofises ard/op incheash @mactivhpofiAPEk. t he
intact antibody. Figurg,4 i.s.a : . | ich
shows that the 20 (3h§$%i?@8%éﬁ€%@ﬁ§§%%§ﬂg%% ?%‘%%B%#%hgtqtfﬁﬁumn
DC expr essi nijorhfhe fellpwing detaidedxdegeriptionsandwilaigpst hat t he (3hCG B 11 construct
i nduces (ZhCG: specific.cytotoxic T cells. 25 Figure 6 is a graph show ng
that the JJ3hCG B1l1l construct induces (3hCG specifi6cytotoxic T cells.

Fi gure 7 is BrigtDesgriptionsifdhe Byawiags t he (i hCG- Bl 1 construct induces T
hel per: response.- 30 Figure 8 shows the nucl eotide sequence (SEQ I D NG 3)

and correspondi ng am [ Q@ﬁgﬂ DA ghain V
regi on of human nonoc %r‘fg%yg]rll |§%§{ﬁ’%[f w{wgﬁ%gﬁgﬁg‘%ﬁggﬁ?SEQ 0
NGs: 13, 14, 1Bricoding a fxiobprifein Oothidi/iBie siigle ¢iaR0B#1 abhody linked ¢ fRCE:
shows the nucleotide sequence (SEQ ID NO 7) and correspondi ng am no acid
sequencel§ SEotigen @B IIsfephCGR | i ght (kappa) chain V region of human

nonocl enal antibody Bl 1 with CDR regions designated (SEQ ID NGs: 16, 17,
and 18). 5 Figure 10 is a diagramshowi ng the predicted T cell' epitopes of

the {3hCG B 11 constrpgl, A3 sRM ¥ AP of thdWolkRbhPasifdefe ESEQIDWORbGAa! t hs -
(BI;MAS & SYFPEI THI) . T%%gl I sepi tog%g wer e ?ound for pot gsnx%(lgal binding to

HLA- A2, HLA- B} encodingh fusitit prokein obmtsinitgthe mdiolePit antthwodydinked ke Ph@Gedi ct ed
fromthe Bl1l segnent of 10 (3hCG B1l. No T cell epitope was identified in
the 37 as | Fageen (RhGHE-BIL soBprwdde. Figure 11 is a graph showi ng CTL

speci fi Cl.’;: or the (3hCG Bl1l construct .

_ Figure 3 is a schematic illustration of a molecular conjugate. The antigen
is genetically fused to the heavy chains of the intact antibody.

| . Figure 4 is a graph based on flow cytometry studies which shows that the
20 BhCG-B11 construct binds specifically to cultured human DC expressing MR,

o Figure 5 is a graph showing that the fhCG-B11 conétruct induces PhCG--
specific.cytotoxic T cells. ' ' .

25 . Figure 6 is a graph showing that the BhCG-B11 construct induces BhCG-
specific.cytotoxic T cells. ‘

Figure 7 is a bar graph showing that the BhCG-B11 construct induces T

. helper.yésponse. ' ' |

30 | !

Figure & shows the nucleotide sequence (SEQ ID NO:3) and

corresponding amino acid sequence (SEQ ID NO:4) of the heavy chain V region of
hurhan monoclonal antibody B11 with CDR regions designated (SEQ ID NOs: 13, 14,
and 15).
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recogni ze the scFv formof the antigen, Bllsfv-(3hCG presented by DCs. 15
Figure 12 shows the am no.acid sequence (SEQ ID NG 4) of the heavy chain V
regi on of human nonocl onal " anti body B 11 conpared to the ' uence
(SEQ | D N\WOHP40482 51 germline. Figure 13 shows the nucrgg{'{gjédeog@g%gence
(SEQ ID NG 3) of the heavy 20 chain V region of human nonocl onal anti body B

11 conpared to the gerniine ue ) 2 cdgera i ne.
Figure 14 shows the am ’5"5%‘?%’ %Sﬁgﬁgéé%j%ﬂg%%%ﬁw{*%% t (kappa)
chai n V r egi eonespindmmamineacidseqhensa (BB BO18) ofithdligtdikanpg) olmain A5region
desi gnat ed cq;m;&%#l ' %EQSI . .
gennline. Figure S %@a?ﬁgdyﬁgggggt i ge@?g%ﬁ nce %E%t%kwlﬁg&twé 17,

l'i ght (kappa@@rdddi n V region of human nonoclonal antibody Bl11l w th CDR
regions designated conpared to the gernline sequence (SEQ ID NG 31), Vk-L15

germine. 30, Detailed_Descrjiptign of the.lnyentign e present invention
i s based on the di scoveF'ﬁ“f"ﬁééi%i"réﬁgr OViR%e Pr?@@é&e‘i?ﬁi'eﬂi’ﬁﬁﬂ%sq onses
can be gener BTGB 1t cdnseidt B9 amilydedaidinh gt wetnbised edictbeiidritims (BIMAI &PCs)
usi ng anti bo%&g%%agtigg@%@%% a% igfz I@*pﬁgﬁl. g)ar .re@gﬁi rQB %71
Speci fically, e r inding ; &1‘%%’ g cahcers
and i nf ect i oumddEAd3R snolvandss Seseralighitapes wicte asptedivtedfidmdbe B p aegrhent of
cyt ot oxi-c I ter ( . : DI | BV ' .. cells
whi onr eobBm HEGRER, o't et eiER8 808 Rgongibicy SRt 3 3608 CRbpibnl iRl

I mmuni zation, this is preferably acconpani ed by other inportant -7 WO
2004/ 074432 PCTI US2004/ . ef : i ' _wgi

i nduction of antigen- spg%%?%@ ﬁg%‘@%o&ggﬁlé%gﬁ%sﬁp%ﬁf@ ?glllq‘%, c|Ich
recogni ze antieepgzefhe s commeft themmtiggn, RHeeBhSS presentadsDCs. Thus, ‘

eff'ecti ve vacci nés shoul d i nduce antigen-specific CTLs, preferably in

conbi nat i with other_ T cel]-nediated,i nmupe respo u ltiple
M| C pat hwhys. 5 Accordﬂgéfr"y}}ﬁ?@vsﬁﬁ%mo ?‘H@é?&“leﬁ @?fﬁ%i\g:ﬁbggﬁh%eavf

ant i body- bas athain/Va€gioe of hihugmoasclond amtibodoB1 1 eompirdd ¢ thg getmling sk
antigen-spe%' ﬁ%@g@l Q’HTS e| | ]( CTL) responses. Therapies of the

I nvention e E@ cul-ar 6?3315 * conprising antibodies which bind to
antigen presenting cells (APC), such as dendritic cells (DC) and ‘
macr ophages, |inked to p.g ) ' | | [ t él%@ﬁ known
in the art and include, orgyjegjgl%pﬁ%?nﬁﬁ%éﬁ%ﬁe@eﬁm@ﬁi(gﬁggggw _as%ﬂ%a%gr

Cl ass 11 2@ chaini Yiregionphhuman mopo¢lppat)antibed Bl gempared to thegemline wgjuence,

83). O her a E@gﬁ) )b 251 pQsAinehi ch target Fe receptors on APGCs (77,
79, 80, 81, 8@ 3), as%vel as"surface i nmmunogl obulins on B cells (84). 15

In a particular enbodi ment exenplified herein, the molecular conjugate
‘ Figure 14 shows the amino acid sequence (SEQ ID NO:8) of the light

(kappa) chain V region of human monoclonal antibody B11 with CDR i'e gions
25  desigpated compared to the germline sequence (SEQ ID NO:32), Vk-L15 germline.

_Figure 15 shows the nucleotide sequence (SEQ ID NO:7) of the light
(kappa) chain V region of human monoclonal antibody B11 with CDR regions
designated compared to the germline sequence (SEQ ID NO:31), Vk-L15 germline.

Detailed Description of the Invention

‘ 'Thje present invention is based on the discovery that important T cell-
mediated immune responses can be generated by targeting antigens to éntigen presenting
cells (APCs) using antibodies directed against particular cellular receptors. Specifically,
35 for effective treatment of many diseases, such as cancers and infectious diseases,
vaccines must elicit a potent antigen-specific cytotoxic T lymphoc:yt'e (CTL) response,
primarily mediated by CD8+ T cells which recognize antigen in the context of MHC
class I. For optimal immunization, this is preferably accompanied;by other important

-7 -



I ncl udes an anti body which binds to the mannose receptor (MR) on human DCs,
i nked to the DhCG antigen. Such conjugates can be contacted w th APCs

ei t her ‘Yd \/31} & vivo to generate desired CTL respog,%s\ﬁﬁzéﬁlﬁ'g{ der that
n e

t he prese htion may be nore readily understood % are
first defined.. Additional definitions are set forth throughout the

detai | ed desgphabl 0 ndinsd e ini6oh SF Bt GALGEACHERRPH10c00 8 Lo

(APC)" refers imune©ce ca |2|

processi ng ak-Rdt T gels, vdich tegognire snjigendn thfét@#@ﬁt ﬁﬁﬂled\dﬁiceclﬁﬂsdkp WdYont he
surface of thgyg eéffecﬁ§e Mé@:ﬁ SR&GII@ HRRicE gﬂ@&xﬁ%ﬁgm@ ?raaaﬁﬁrm%amaﬁoﬂf

bei ng recogni ze nmune, system ( restricted

cytotoxic .T Wﬂ%ﬂﬂ‘l@'ﬁé@ﬂ MWW@@&OQ%PS trough multpls MHEEpathways. .
| ynphocytgs). The tV\DA@ﬂiﬂlﬁ gllyethe pegrent ineentidhgirotideuovel aRtidodiytbakéthct i on as
an APC are the abili t oce nd%c tosed nthen and th essj.on
of NG gene: JAGRR-FQNgaich Apd decthpds Brnds i gen sppqiic pyipfoxic
m)ln?)nuc:c ea[1 mhng@m) ga&pémeﬂ Thél‘ﬁplé@@fﬁgm@enn&nﬂeﬁ@ldyymmmamjuwd wderhans
cesotesnan n,.hu m. dendr,i
col (B0 e edteBatRapube VAR HLE e Blestiiekent (APEEthn &0 Hts
nyel oi d prog@nllsﬁ)C):aidlmactrhpham,émka@manﬁgMI fferentiating: | nt o DCs or

rel at ed i gen present Q’W ﬂ{pag
expr ess ﬁilra{:]h | evel s of Acﬁe}al sur acehg%ﬁtecu es ang‘;l’ﬂli!'SJ enen a ce tors
t hat i nt er actex@spigi amibpdiep wlielriarget Glass § or Class al@bﬁtwmpﬁtlb t}i

Tennose I ece RiRithirdlif onl ALCIIER, 81,93, m%ﬁbs&esﬁl@mwﬁosmﬁ@@mpg&@et

i mune responses. al’'so _secrefe c éﬁnes chemki nes and, pr ot eases
which initiafeceaiors WQSK@W&@Q g2 BDnts el as 5 dmmymogloppling obB of

both cel | ul alcel )hurmoral imunity. DCs al so express on their surface -8 WO
2004/ 074 S2004/.002725 . nm hi st.oconmpat.i bj | t onmpl ex -(VHC) -

nol ecul eil%tzhat bi nd f raIBﬁéﬁ’fz'téw@)‘Fégﬁ ?&t.ex?ggﬁgf"?b%’ g?f%%@f)‘b‘%ﬁ czoé%‘ﬁ%%e
anti gen- VHC Gmlwdesmsanhb@dymhmhﬂmmuemmdnnoubté@pmrM) onhomres ]Dﬁs,daﬂed I n

2olrct)jr 55:{ (raegf ?Sﬁ%ﬁhm%u%ﬁngﬁgﬂg §Irg |c ceﬁﬁt%gés{ S@{}Cslt gr{;;%{nf’ozgt{ ron of

the 5 conj ug’atoetOIgynth@dttelm@iCTLce&p@bﬁs The term "nmacrophage nmannose

receptor” or "M refeng {,@ﬁr}d eceptors
characteri zed by r epeat eg}car oh at%fttne‘%g ni t | n&&‘etﬂmyl%R%sﬂwoﬁ,
extracel 130 acepdnterans "éﬁﬁf'ﬂ‘édg Jdidemal itioR$ Pl'ecsﬁh Q!lhrﬂlmy theut at ive

clathrin tar geiilegJeREpER S (34 35 37). In addition, the MR contains N 10
term nal cysteine rich and fi bronect| n domains. The, d|ff nt dgqrrgl ns of the

mannose receptor have ApeEAbereny,theicny @B%&@WS@G‘PB\?Q\I 9 | 5& class
i ncludi ng | ysfsaifhe cellizospaisle mmg&@pmcemgmﬂ ﬂitigeﬁ,ch"ormﬁeﬁnngemc

NG eoriuy ST R T T NS T P
.25 panner capable of being recogmzed by the immune system (e.g., MHC class I restricted
{ cytotoxic T lymphocytes and/or MHC class I restricted helper T lymphocytes). The
‘ two requlslte properties that allow a cell to function as an ; APC are the ability to process
endocytosed antigens and the expression of MHC gene products Examples of APCS |
mclude dendritic cells {DC), mononuclear phagocytes (e. 2., macrophages), B
30 lymphocytes Langerhans cells of the skin and, in humans, endothelial cells.
- The term “dendntlc cell (DC)” as used herein, includes immature and
mature DCs and related myeloid progenitor cells that are capable of differentiating into
DCs or related antigen presenting cells (e.g., ‘monocytés and macrophages). DCs .

express high levels of cell surface molecules and complementary receptors that interact
35 with T lymphocytes (e.g., C-type lectins, such as the mannose receptor) and, therefore,
~ are capable of inducing induce potent immune responses. DCs also secrete cytokines,
chemokines and proteases which initiate an immune response and culminates in the
amplification of both cellular:and humeral immunity. DCs also express on their surface
-8-



15 MHC class Il. MHC class | nol ecul es present antigen to specific CD8+ T
cells and IWMHC class Il nolecules present antigen to.specific CDC T cells.

Anti gens xogenously to APCs are processed prj I

associ at i gﬁi%\‘%ﬁﬁm class U In contrast, antigens del F%ﬁ?g‘x‘é{q@’g&nousl y
to APCs are processed pri rrarily for association with M—lC cI ass . However,
under specific, conditi ons ve t uni I | Qw
exogenous anﬂ%&’éﬂ ’LIB"?‘WE #h g‘f‘ﬁ%‘géﬁ?lga tagtxgenm.]&
class | nol ecellsashich Fecaghiizé these mgddmcamplbxeﬁeeomlemeuvﬁbd sud)mméﬁlel S

called "crogs-primmn rej t term
antigen "cro %gﬁsﬁ%at | oﬁpg?f%?rgﬁgnﬁgﬁﬂ%&tésbgﬂ | on g’?ﬁh&%&%@% %ﬁ%t ein
antigens to ihom:hlas comjagate of theahwergion taacﬂentﬂmmcalli resu_lﬁ indhtemalisationoof théPCs .

As used here nmedi at ed response"” ref ers to any response
medi at ed }l“&ldeéf?gwl nc éﬂﬁgké fector T cells (e.g CD8+ cells) and

hel per T ceI s (e.g mphzge@@mommt@ﬁqrem sedersito 8 memaber ofr
| T t _ t
exanpl e, Cskéﬁrﬂp)ﬁxfe @g&ﬁbﬁﬂraegmg% ot %ﬂ%prto teh I%@é%ﬂ enitiBg term

"cytotoxic T response

CTL

i nduced by comaing Kgﬁlﬁ) @éthe traey ?&m@b@%%mﬁ%fd’t%&%mm ﬁ%@m}lgﬁymcm+
-a-nfflglefl- BI nﬂl ng iﬁ rtErﬁﬂsng:%ﬁ %ﬁggﬁgfﬂﬁh ;.E(ﬂd Lpa i F?ﬁgj F%la;’;szoro
and si ngl! ?BGFF% 9%?’@5 .EFF thy $h of
anti body, e: gacepm:hawehﬁmbmdmgwmcityformanbumhgnnzlemcﬂmdingmssokqmﬂ ant i body
| GE | ot ypes Srabesomit R Pt Bompapdh by oemin om0 Siraled ™ o

i s ;jencoded byldedgvyupcindigenso@8st®int regi on genes. -9 WD 2004/ 074432

PCT/ US2004/ 002725 V\hOLMf@Eﬂ&&gﬂ%slﬁa’g& @@ (?p[%ge% affjai ns

E d onds

and two Ilght L) chai ns 1 nterconnecte eavy chain

i s conpr il§ed MHCglass By MHE plass Imlﬁaﬁﬁ%prﬁaﬂyut awhg%glspwﬁ@ S@&ma}@qﬂﬁ agd” HCVR

or VH) and apge\‘lass h%éle&ﬂ@@ﬁﬁ;gént aﬁﬁ spddific CERHT A
i s conprised of

t hree I ns, arJd CH3. Each ht chain is
conprised of eyéogepaq:,sﬁy E’n&’nﬁs %Rrafﬁsée’q’@a'%ﬂl (tgbﬁﬁsﬁﬂ’/‘?‘a‘?%ﬁ"m laggdl. R or
VL) and a ||§J5ﬁtra@ﬂahﬁgéfﬁld§ﬁ%iéd eedigefiousTyito APQE hreqltatdds&Dpdinadily fogi on i s
conpri sed of one \ﬁ—i and VL .reqgi ons can be f ubdi vi ded
oro | Fegi onasBraRgh MG sipsd, HovBRies natleRn shdidts Iﬁéﬁﬂa i Ve
regi ons (CGDRgdpacity td dicwp exagedows aﬂugengmas tohmternal eomparéments f@rbieding teer med

fr amewor k regh?&%la(sg f%ole]cﬁ egaﬁx%}ﬂ't’lc{%’}gl&ﬂ{ 'cias% Qe8! itb e@?ﬁ%aﬁe@ Four

FRs, arrange 0 car oxy- erm nus i n oW ng
order: FRI, Gmss-pmg’@mrowmscnt@m’ FR4. The variable regl ons of the

heavy and I'i ght “ chai ns AcQREGh&re %’Hhe antl %ﬁ;ﬂ&& AdentBbR® aGEStgM th an

anti gen. The constant regions o | es
presentation of exogenous protein antigens to T cells via MHC class I and class 1T

25 molecules.on APCs
( ) " As used herein, the term “T cell-medlated response” refers to any
response mediated by T cells, including effector T cells (e.g., CD8" cells) and helper T
_ . cells (e.g., CD4" cells). T cell mediated responses include, for example, T cell

cytotoxicity and proliferation.

30 As used herein, the term “cytotoxic T lymphocyte (CTL) fesponse” refers °
to an immune response induced by éytotoxic T cells. CTL responses are mediated
pmnanly by CD8" T cells.

As used herein, the term "antibody" includes whole antibodies or antigen-
binding fragments thereof including, for example, Fab, F(ab"),, Fv and single chain Fv

35 fragments. Suitable antibodies include any form of antibody, e.g., murine, human,
chimeric, or humanized and any type antibody isotype, such as IgG1, IgG2, IgG3, IgG4,
IgM, IgAl, IgA2, IgAsec, IgD, or IgE isotypes. As used herein, "isotype” refers to the
antibody class that is encoded by heavy chain constant region genes.
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nmedi ate the binding of the imunoglobulin to host tissues or factors,
I ncl udi ng various 15 cells. of the inmune system (e.g., effector cells) and

the first (A qg) of the classical conplenent s rred
ant i bodi egﬁgﬁ%ﬁi |§nvent i on include human anti bodi es, 2 460%
anti body having an 1gd@d (e.g., 1gd k) heavy chain and a kappa l'i ght chain.

O her preferred antibo i
ant i bodi es whi ch 20 bi ggﬁ% muﬁﬁg@%ﬁét?%g%?m%%&m@ﬁ@t(L e

MR on human eins ipigr-gongested;by, erbenfisndiareh beay chain issepenrised ofgy
monocl onal adlh{ﬂ)@ﬂ%blmgxohl(a@lﬁehatadhﬁmﬂmmm@f aﬂ@amiampaaui eSO

(also referred. to_pherein B 11 anti avi

mol ecul ar weFEgE- Jﬁlﬁfgew%l%'@?f@a'ﬁ%% g ; ‘3&8 ?ﬁi’réﬁgﬁm‘? _

\%ﬁneL ating SOHB. @Jabh lighh (mamas eoﬁlnpaeﬁd dsmlhgm cl&ﬂnOJ_JaﬁﬁlBE}@%pnt(hiﬂjreﬂﬂted%&mf 25
ich are incagr her ei.n referen . Par r shuman _an

i ncl ude t hos® ﬁP%‘&hﬁ%%ﬁaﬁ?&gﬁ%@%ﬁ%ﬁg@aﬁlﬂ% élbmf %H% gm no

aci d sequenccemnpmeébﬁme domaiSFQLL maalﬁiﬁndeﬁqn&mﬁmﬁmh@t gu,bdmd@hn‘wm no

aci d sequen Yed RN I D NO 6

such t hat tﬁ%ﬁgﬂ?ﬁﬁh@/&b’é{a‘bﬁitﬁ 1eedab| l%%%wdemg%tlé s 30

The ter m a@t@ﬂ!ﬁﬂ@dﬁﬂh@mm&sm mpww%dme(doﬁmmwmlgfrem y

portion” aga%a &W'@mﬁﬁ&ssa% it ERgrana%aFR@a%ﬂ &l RbmAmiag! | body

t hat retaln Ly 1O Speci. F e Ty bicnd an ant| e%é . an
anti gen- on_oleHRYYS fa carb@rt-teyminus ip the fsﬂewmgme% Kb Clp ,@13%2 iR ng

function of @DRanFRhoqﬁeQmam réRods I fRé héivyfahd HghDEkaindéortaih W bindigg gt h
antl body. f, b| ndl n a ment s, enco ssed WI %5 H;ue .term 35
"antigen bi n@%@b@? 56503313"13! é’e@PS‘S FOHPOIRLmAY a
g? ngyalze nt me&gtmhé bmdngl (iﬁt![:lél fﬁnmﬁmbgltebﬁlln to\Hdst fiksuesor fakclors] dialndiag véx:mn)skad

a al en co i nke
by a di s?ﬁf o (-nd ifl %g‘ggn t%@te%{ rée c}ré:rr:ﬂ)(a%filrl? W&g’s‘ggé%?g&@ﬁ stl ng
of the VH ancdasSidal camplensnt gyistem.a Fv - 10 WD 2004/ 074432 PCT/ US2004/ 002725
f t t f body,
(" aab Tragment. ( %ﬁa@ﬁﬁgggg% B B R e B 01 ¢
of a VH donkman apivody hyving andefhles. )hwavy ehain gnd akeppa bghtghaiagi on
(CDR) . Furt hegPpRferrdd dfi0daRs bbﬁzetﬂpeﬂ@i@wmuﬁﬁaﬁ mstuchraa%ﬁﬁédles\%ﬁﬁd VH,

et hods. 28y gyﬁfn%?r Gt agahion ke b DL o 3 11bA MG oBIUAIDES B i gl o

pr f)t ei In c h«(’:u M@JlmmdaﬂﬁentVﬁaeadiﬁiEH&& {ngilﬁﬁhﬁz manéclbﬂatfaﬁﬁﬁ%dy?apma&@%tge

nol ecul es nown as Si le chain Fv se L e

Soi ence 249 IS BRoOLRGETRETRRE sfovntr (s S teigin o “iuitn BbL piigsen

85: 5879- 58&iﬁvmﬁmhpp$omgiaae mbhecnlaamteight df &30 hDeasmhesaeunedtbgrﬁiBi—Pﬂﬂd}me .
<sod i tH 0 te o

o o ollotdoft A Eerkbal ok IRLLHRR B QELPR LR W0} RE706 AObbRAR oe

These anti bo al ne usr ng conventlon S

to those2fi tw huaN macosrppméechh@remandrefmqer Foremwlar haman mheémsmcmﬂe thasel ity
in(the same PRNRLRBSis@hévy HndGiehP BidiR 95tisbie regions amino acid sequences as shown

in SEQ ID NOs: 2 and 6, respectively, or an amino acid sequence that is sufficiently
homologous to SEQ ID NO:2 or SEQ ID NO:6 such that the antibody retains the ability
{o bind to dendritic cells

30 The term "antigen-binding portion" of an antibody (or simply "antibody
portion"), as used herein, refers to one or more fragments of an antibody that retain the
ability to specificaily bind to an antigen (e.g., an antigen on a dendritic cell). It has been
shown that the antigen-binding function of an antibody can be performed by fragments
of a full-length antibody. Examples of binding fragments encompassed within the term

35 "antigen-binding portion” of an antibody include (1) a Fab fragment, a monovalent
fragment consisting of the VL, VH, CL and CH1 domains; (ii) a F(ab"); fragment, a
bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the
hinge region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv
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The term "human anti body," as used herein, is intended to include

anti bodi es havi ng vari abl e.and constant regions derived fromhuman gernii ne
15 i mmuno guenceés. The human anti bodi es of the .

i ncl ude aﬂ(ﬁ%ﬁdj"g@f‘ resi dues not encoded by human germ i Hg{l)ﬁﬁ%ﬁ’g&a’g%ul in
sequences (e.g., nutations introduced by randomor site-specific

mJt agenesis [n vitro_ ar tion i | v0).. weve h erm
"human ant i bagment égnﬁ§%y?féﬁmangﬁtf“faﬂﬁse%ﬂae Hg 5‘3?1‘{ E@c’h es in

whi ch CDR sed#b fingmede{Warder tf. of o8 A eNgiane Ml)é44}54®nmhémoﬁ®mmmﬁm1an

The tor i raoinCalPtdm AAKEA RIS dR-Auib R CDRE fonpRluRCe

used herein, t@“ﬁhth)t“@ eiﬂlsﬁvmmm&yndrm@m eadledtforby gperate

ol ecul ars ¢ %ye&b offRAS lﬂg?écoﬁmﬂaapﬁm%q yriieti 1ReAYRL ShaBiel! ©
bi ndi ng spec fICIt 25 and a a,. par, il |tope Accordi ngly,
the term "huthgm IaS%?P%WC 1b'il Hﬁrﬁ‘i‘?ﬁ%’%@ﬁﬂ’&?%&’@

single bi ndlﬂﬁnémsﬂtfnhae&ﬂes%sdonhamgl@dhm@ scB s@@agtaﬁdawl(@mmerl ved

monocl onal askiPtrsaied e pt s Seﬂé%@?mﬁ%mﬁ%ﬂ%&z bE Cal
pavi ng féﬁmn‘?)iEﬁﬂf;@‘i?“b@mmmﬁsﬁ‘?‘m“‘*.‘*“‘ﬁ g
{7 ansgend 8 BB SRE8 i Poth i g S locty) el RRAPEDG M il

anti body, " assingeshvestieiah fechniguesiiosoval fo thhserwith akidli i 6ot @t anddhe frgmentegar ed,
expressed, Céc?é’én%ﬂf@uqlﬁf{naﬁ:%%aﬂgnﬁ %%Qgﬁtact%ﬁﬂé diesUch as (a) antibodies

i sol ated from an ani I'S transgeni c 35 or

transchronosonmal for hihe mem"hun@glaéﬁbﬁdm"@%liﬁédhéﬁllalﬁyﬁm@éﬁﬁnpﬂllﬁ?ared
t her ef rom (Q)ﬁtﬁﬂids%ﬁ%@%hﬁﬂb%&@oﬁétﬁﬂ‘r iSderived o BiBhP pE@slide0 express

the anti body, e. froma trans ectoma anti bodi es.isolated froma
r ecombi ndft e AP SERDER & REpaR aRp (homﬁsgf fhe inxentiom may,inchigjaguno

prepared, exaig@ mles abteafcealecpmy hmhﬂgadﬂhw mmombaﬁﬁéé@kﬁé&qe 2

PCT/ U82004/ 002 %lg %@@’ ans tha Slﬁﬁr&{ﬁl ve, splici r},%ﬁ‘% E

i munog! obul FFAYER2 STAREOmm QL HP- S Ingiiry of Xﬁﬁtﬂf‘%nt
human ant i boohuesiohawr em)arﬂawbeeraﬁﬂ teron $humndn antibgdyh) as dedi heeeinf is oot intemdad
germine i uch

r econbi nant urrglhgg%ﬁtg)d%%g@%ﬁ?% Jecgége?‘geﬁt}%%@@%@%}@éﬁé\%ﬁs (or,
when an 2Ri npammaiegeedies, Suph dsurmauseghaecheen geaftedontes beman framework somat i ¢
mut agenesi s) gandndous the am no acid sequences of the VH and VL regions of

the reconbi n t anti bodi es are sequences that, while derived from and "
related to human ger nilhaierms "menoglonalautibedd or "mepopionalantibedy pgmposition,

Wi t hin the higTRgRd Mefeil) Qeer &P P hﬁﬁoﬁ%?ﬁiﬁ%ﬁﬂr%dl&lﬂéé@t‘sﬂéie ﬁﬁﬂé&ﬁﬁl herein,
"specific binding..refers to an %5 bi nd HJ% %ﬁpa]@ gre [ ni,.ned atti %en
Typi cal Iy, t%nmti%ﬁnzﬂnﬁe@nmrw 2dy pergpesiten display §F’é‘ﬂ§( g specifick
_ 25 and affinity for a particular epitope. Accordingly, the term "human monoclonal
S antibody" refers to antibodies displaying a single binding specificity which have variable
and constant regions derived from human germline immunoglobulin sequences. In one

embodiment, the human monoclonal antibodies are produced by a hybridoma which
includes a B cell obtained from a transgenic non-human animal, e.g., a transgenic

30 mouse, having a genome comprising a human heavy chain transgene and a light chain
transgene, fused to an immortalized cell. _ '

The term "recombinant human antibody," as used herein, includes all
human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as (a) antibodies isolated from an animal (e.g., a mouse) that is transgenic

35  or transchromosomal for human immunoglobulin genes or a hybridoma prepared
therefrom, (b) antibodies isolated from a host cell transformed to express the antibody,
e.g., from a transfectoma, (c) antibodies isolated from a recombinant, combinatorial
human antibody library, and (d) antibodies prepared, expressed, created or isolated by
-11 -



of 10-7 Mor less, and binds to the predeterm ned antigen with a KD that is
at least two- fold less ithan its KD for binding to a non-specific antigen
(e.9., BS{o b{}%, Ot her than the predeterm ned. antlge

cl osely rel ate ant%gen. The phrases "an anti body 15 I‘ECO(E]:%{ S?(r'loé”og%ngntlgen
and " an antlbody specific for an antigen" are used |nterchangeably her ei n

with the term"™ anti b ant i As used
herein, the & %?S?Psqg%lﬂmlvg IBch([i)krggfe’m F&é lgﬁﬁ]%éd/%s re %efng Sygn %es t8nt i body
havi ng a KD qthenDNA Mcmend:ess Suchrmcenqumnawamﬂmlwﬂme vesableautl eanstanbor e

20 preferabl ngm{hg ﬁﬁgé[t%n gygq_lﬁan vary for
other antib gf |soté2es or exanple, "hi gh af?l nit % ?iﬁib or an | gM

i sotype r ef epEbedimentss Aewevsmsuch serombinank gisddo in vitro
preferably 1Rhhgbh&dis {o?sﬁhen-réiﬁmﬁﬁhmm’égéﬁc f&rhmifﬁll uéh%@éjlshﬁé&, il vivoS

I ntended to refer to ation rate. of a art r I body- antj gen
i nt er act i on, SAERRHCIRYL %W?S%sgamﬁ) the;amino %@?eagﬂ& hi’@‘gi 5T to
refer tot herddbﬁlbﬁﬁhﬁﬁﬂtﬂﬁdieafgfbhsbhuﬁndéﬁltﬁat W%@iﬁeﬂd tfﬁiﬁ!andifﬁlatéd?ﬂ) human
interaction m as.,used herein intended to.rtefer to t

di ssoci ati on® ?Bﬁ’é’?% (€\X E?ﬂ'ﬁegce&b'eﬂﬁi\%ﬁ“?%ﬁy%t?’a&h%&% ER"‘“@ e, .
K./ Ka) and |gemﬂmprrq$a'&ﬁkea8va:owbl ar concentration (M. As used herein, the
term" (3 "refers to ndotropln
and i ncl Bé:gs t he whol eAﬁqﬁF(gg%{% %@%%b?ﬁ?ﬂg%?@@?@b%ggﬁmmﬁng&f

vari ant’s t hepredétetraimed antigaoi yTwnqaﬂings antib@dmud!ﬁ Matdwoe@n@@cmm |6KB) ( SEQ
I D NG 20). ( ?ﬁé&étérﬂﬁn

successf ul %ﬁlﬁgﬂe@éﬁﬂﬁ?rom egnancy & e expressmn oTlé)thls antlgen
i s (primaril y 2*15? ﬂ@@é@i Kp B)r@éndwg #B?lirﬁﬁﬁ%ﬁc anfigse|(f-ga BSA, spigirqthenthan
nunber of adeiaq&aie@érﬁﬁﬂaﬁaméénl;hsctdaémrew ﬂu(geﬁlc'fl'ﬁe a6&sMaf antiB&dyHs ed

herein, ig intended to inclyde Iecul nqlecul nucl ei c
aci d ol d gul EPCRERIZING 28 aREEen lJ, mﬁ%ﬁ%ﬁl% °§r eferably is
doubl e- st r aniifétchiifeably heidh %ﬁﬁ%@%ﬂﬁ% Eﬁiﬁd@zﬁﬂéﬁmgﬁwlﬁéﬂwﬁﬁmﬁl

"isol ated nuclelc"a0|d nol ecule,” is used herein in reference to nucleic
aci ds encodi ?fbn% e nol ecul ar conjugates, of the invention or portions '
thereof, e.g., SEQ I DANGBe@haBm,ﬂjbtannp‘highia&usity”r&remigGsuﬁlbodg'sefdnetm i gen

o 0 b0t Gy 0\, e A S
sequenceQUenpﬁ'&TMYtllﬁ)e Moelsss. arlowgvﬁruéaglegfﬁamw bn@eng@mm&r chﬁttaattbm i ng
nucl eot i de S%H@egeﬁme%caﬂxpie S B ARG GNP R ATl @ an RERHP Y

part of the poliecul ar conju gnd clainmed herein
sequences se ‘ﬂ@gﬂ W of 1 %1%910‘%1?@‘@%\}’1 né\ilﬁ‘ﬂless onservative sequence

modi fications,” i.e., nuekasat kg &Td)ramaﬁ,chs%@écﬂheréﬁx seatendsetovetirtd gat i ons
whi ch do not _si mﬂcantl.% aff Ozlat the func tloglrsr g} act ¢ |s;,|cs of
t he nol ecul aR$s€ P aﬁ'é ﬁ?’é‘fﬁf‘“ﬁ L] |

25 “K,,” as used herein, is mtended to refer to the dissociation rate of a partlcular antibody-
( antigen interaction. The term “Kp”, as used herein, is-intended to refer to the
: dissociation constant, whic]; is obtained from the ratio of K4 to K, (i.e,. K&/K,) and is
expressed as amolar concentration (M).
; | As used herein, the term “BhCG” refers to the beta subunit of human
30 chorionic gonadotropin and includes the whole antigen, antigenic fragments thereof,
" allelic variants thereof, and any polymorphisms, derived from the PhCG sequence (SEQ
ID NO:20). BhCG isa horhone necessary for the establishment of a successful
pregnancy. Aside from pregnancy, the expression of this antigen is primarily restricted
to gemm cell tumors, as well as a significant number of adenocarcinomas.
35 The term "nucleic acid molecule”, as used herein, is intended to include
DNA molecules and RNA molecules. A nucleic acid molecule may be single-stranded
or double-stranded, but preferably is double-stranded DNA.
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portion of the construct or the inmmnogenic properties of the antigen
portion, encoded by the nucleotide sequence or containing the amno acid

sequence. ervative sequence nodifications incl de and
Mo ac; WOSHBLFA4 v PR Ry

am no aci tions, additions and 15 del eti ons. can be
I ntroduced into SEQ ID NOs 1-28 by standard techni ques known in the art,

such as site-directed tagenesi s and PCR nedi at nesi. s
Conservative anmino aci ﬁ%%@‘t i Wé"l?lﬁ@f"gg'gc’]ﬁﬁ &" 1?1 %Pﬁemﬁ’ér%ﬂ@ 05¢i d

lr: esi Iclue is ;mh@@@ﬁdm dmd&igtaﬁm&eoﬁh m;doﬂﬁgaﬂéuefﬂmunv@t@nuriﬁbhﬁmh sﬂ't)eﬂ&f,chal n.
amlies of a si dues ai ns ee
defined in t‘h%‘ngﬁﬁ ﬁ#ﬁg)éege aﬂﬁldﬁa 8&‘%1m§s'ntg gﬁ{q @ﬁg%‘;fs?gﬁg%e
chai ns (e. g.(.el, s Vg, VargidDRs), Idulatednucia):,apld moledules ssfddocalmclmc gadg. ,
aspartic aci . AC ' ; du?% |ne
aspar agi n% IHPIG? gl%&ﬁg}hg qshg@h %013W§%ﬁg%ep?$&r ﬁ{‘é l{g&négﬁjl%atesﬁ% %an)
nonpol ar si d@f mlqostapsn@tmgmcémhdesemmw gh ea@plﬁetmmmmwbc Qﬂcﬂ nate,

phenyl al ani Ngyodd&h ﬁ{]bm)am&%t&, ﬁ%g@d side chains (e.g., threonine,

val i ne, isoleucline) and aromatic e chal ns (e.g.; tyrosine

phenyl al ani ne, trypt opﬁﬁﬂlsclﬂsﬂﬁ'éﬂ ediezen, the Sequeneessst forfbinesiQ B NDs:
ani ?ﬁ acid rpsg @wgmdu@dﬁu@ﬁvam%ls c@ﬁbﬂMﬁow’ RE. eﬁmahi%a?eahﬁtwﬂmliw th
ano er no acl re ue r Sa ernati vely,
A O RV MR T AT TR SR S
part of. a, nwlﬁwmfsuemfmsm(ﬂeaﬂm‘lcpmz@mueggdae landingq:so;hem&bfsﬂaé aritilodon
or “appr opr {00 bhfieicBRstrcl BF TR aY RRigrdFs o HhL e Bofilh, gioaed °°"°
engodedby t hiey: ﬂmmhwhbﬁdbsqaqnmwntaﬂﬁng:ﬂnmu eridisaquangs. oSu@lmﬂnaemaﬁngp t he
ani no_act d SeqyEnGSRodl el RS SRR Rlolbotite fnd s adPriRfiuthne Migiagh e

S enco )y

substanti a sim lar conj ugate or_contai hi ng Si Mi
sequencedd V\A”A/inqipévé’[@ﬁ?ﬂ@ﬁ%ﬂ beinteedngedipta $SEQJD Nﬁs-phgg by §taadarddi scussi on

as to how %Eﬁh?iés'l&b%xﬁ'tﬁ% arilsudlad RERUIRLLARRBARRGHATER Lddidse i n the

T e LGS (ol T i e b o i e o
-13 WO 2004/ &?&fc’ﬁﬁlu@@ a0 4/iQid adhino abidiresidge Rivin@ s bﬁﬁlar'fsm% chahmFatmhes :
et el R AR BRI, o1
appropriade fau:ﬂhmmchide ranmﬁ:radidlmmhbasieblde lchamas (e %1, tymﬂ_ee_agtnmmmdﬂﬁ%{? of :
| east about &G5sitEiReY b piRRle A0S il oy, pllnB0 MRS SR TR
honol ogy exi glysingiaspaagime, slugmmn@,§mn¢, Ithxnymne,ctvmmmdﬁtmmltemtqphen) :
hybridi zati og, Qih‘i“side(?:ﬁﬁms&é’gté anirie, cif, 1s$ Eﬁmﬁé r%‘;elrﬁx ﬁi\ﬁl {u“p”t

identity betwe n two sequenc unction of e nu |(fal

posi tions shaetiépnige); batavemehed dde chaing(e.g. P@W o ygline, ﬁsomwma)emd & aman@
positiongst oglaé cHaif (el SHykdsRies phenyRnind, ¥ pRphbAIAsRESSY Thub, Meprodisiegr  of

dth
gaps, an nonessential amino acid residue in 2 human anti-DCs antibody is preferably replaced

with another amino acid remdue from the same side chain fatmly
Alternatively, in another embodnnent mutations can be mtroduced
randomly along all or part of a, molecular conjugate coding sequence, such as by
30 saxurahon mutagenes1s and the resuliing mod1ﬁed molecu.lar conjugates can be screened
for appropnate functional actlwty
Accordingly, molecular conjugates encoded by the nucleotide sequences
dlsclosed herein and/or containing the amino acid sequences disclosed herein (i.e., SEQ
ID NOs: 1-28) include substantially similar conjugates encoded by or containing similar
35 sequences which have been conservatively modified. In particular, discussion as to how
substantially similar antibodies can be generated for use in the molecular conjugates
based on the partial (i.e., heavy and light chain vartable regions) sequences (SEQ ID
NOs: 3, 4, 7, and 8) is provided below. |
-13 -



| ength of each gap, which need to be introduced for optimal alignnent of the
two sequences. The conparison of sequences and detefrm nation of percent

identity t wo sequences can be acconplished usi caI
WOl 554 m%& ﬁ(ﬁ%

al gorithm as described in the non-limting exanples b per cent
I dentity between two nucl eotlde sequences can be determ ned using the GAP

programin the GCG sof g - ,
using a NWsgapdna. CVMP e 3 rix anggfméeﬂglég&%el ght %HSEBW W%qﬂ 0 and a
| engt h wei ghnuad¢ic acidg, orslesmnatsd smueacesme%m@ntophawﬂmabgnwndxs@mm
B AT g K e B i LA AT
has been i ncHiepeeisoudes; g @él@ﬁ@pﬁ(}?ﬁ&hﬁ%’@ P’f?ﬁeETe@)rablMﬁf?@sa@bPMZO .
wg:j gPt r e§lt ﬂys% b 9b!5¢4 o]ath@anlatcleeﬂaé.s*1 Aueaﬂﬁatﬂ\aelﬂfsuﬁsiamiwhamgmymwﬁruexpﬂhe4 I'n
addi tion e percen | anm.no a S nces
det er ni ned u&§ g%benfsn‘p&.}@&)&q%&?&ﬁdg Elp{l‘:’:welgatl%imgltbqns ﬁﬁqfnﬁgg‘eﬁ@% 0))
al gori t hm whihelsttaad. been |ncorporated into the GAP 25 programin the GCG
sof t ware package (avai ith gssum
62 matrix or a PAMR50 @?Pgmgml%mg gsw%l g t%%suﬁ }gmgli? Q%I(She%"gé or 4
and a | engt hoﬁ\idﬁlyi:talp631ﬁons$ha®dwmﬁs¢quonc$ (i. Eh%htumbbgy%#:oﬂdmttbabrotel n

f
sequenceyy 0 p6 r&?tSéf#%fgﬁ'é{ Bihd £ 006 2Hkin &%&J% gxgltﬂéﬁgmﬁénff&aﬂé‘géﬁ B, ml e,

sequence orm a Sse agal n f ases to

i dentify r eI bmsﬂx cﬁ@qebgmgvm@unm&p ent@yiuéaﬁfq;@p@maﬂ sligmmentof fg thige NBLAST

and XBLAST DEQQERES. THE tSinBArisonDf sLiueftésiideterflindtion(ciPRRent idefity beRlddhn:
215: 403-10. BLAST nucl eot‘;de searc e(ﬁ can be perfqu%{;sld wth t NBLAST

program  scHY@seauskass cippe ]2 Grtlema gerithyh aga%ﬁs@he@glﬂw
honol ogous t fioh-HfhifkiE:e) 1esa|§dldwnol ecul es of the invention. BLAST protein

S Lo oBSaln am no ac e PHRTEHOERI Refien Jon T Lo RE NS Nt ccul e5 of |
Etcis[rn\égzt Lgdetef@ne:buangﬂgdmwcpragmgnmm € (bsoftwapackage fayailalple we s, Gap:oggl
Res. 25(17) g%g%gcﬁ @ﬁﬁﬂﬁ%‘g{“ﬁ“l zin @’@é‘ﬁ'@n’&?‘@%“aﬂ éa]fggégl%qz?e B@’Z@é

PCTI us2004/ 080,280 aBdASﬁngth@@lghtmf 1t ,éeﬁ,aurlﬁt Bmmmnatybmem@pecuve

prograns (e. Enﬂﬂéj &II; th thm
http:/ ww. ncgtl ni'mnih aclThe nuc?sel C_aci i e on \Mtﬁ-ofe cells,

in a cel 20 yMayers asd Wy ﬂel'p(ﬁompéﬂ \Apph Jiosc.eff: lérlykﬂﬁg )al’i“fhl%hlllaf HQEIFe form A
nuc ei ¢ aci dircrpckRal petis ALICHBRAPEAverkion o), i alHAMPIO FeighbRidhyr i 11 ed

a o o b o€ b o b e
al kal i ne/ SDSbétieah mmmlﬁsﬁld Bajudhdtg cas be deentiined uBingdha Neydleaganab Wimeth
i Ol Pont - U ftofiar SAELAREL 1ob 5 Mhopflch Wil b PSR nform iRy M n AR
| nt er sci @5cepragean Yothe GCG software package (ava:llable at http://www.gcg.com), using e1ther a
{ ~ Blossum 62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12 10, 8, 6, or 4
) and a length weight of 1,2, 3,4, 5,0r 6. _
| The nucleic acid and protein sequences of the present invention can
" - further be used as a *query sequence" to perform a search against public databases to, for
30 example, identify related sequences. Such searches can be performed using the
" NBLAST and XBLAST prograras (version 2.0) of Alischul, et al. (1990) J. Mol. Biol.
215:403-10. BLAST nucleotide searches can be performed with the NBLAST program,
- score = 100, wordleﬁgth = 12 to obtain nucleotide sequences homologous to the nucleic

acid molecules of the invention. BLAST protein searches can be performed with the
35 XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences
 homologous to the protein molecules of the invention. To obtain gapped alignments for
comparison purposes, Gapped BLAST can be utilized as described in Altschul et al.,
(1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped
' -14 -



10 (1987). A nucleic acid is "operably Iinked" when it is placed into a
functional relati onshi p with another nucleic acid sequence. For instance, a

pr onot er o'perabl y. linked to a coding se af fects
t he trans@PﬁﬁW@H“ﬁf the sequence. Wth respect to tran ’Bﬁ%%"ﬂﬁ“z?égm atory
sequences, operably |inked neans that the DNA 15 sequences being |inked are
conti guous a ere necgess t t odi n [eg

conti guous apiATE PegdRy P, Al etk i Clesb e B R (£ UXELA ST and

i ndi cat es tthBLtFkﬁél‘)smqlbemsgt Seedittpapurivmenabi.nl pdegdng swit ch recorrbl nati on.

The termvector,” as yaedullEichits iy babrEBAeth holeRefls, ha RUMGIELE iR

nol ecul e capabl e of transportlng anot’h nucl ei ¢ aci

|i nked. One pzballypwified ereubgantiallypurp forghi 4 muclgis a0id jschisalated pra'rendesedl ar

dAOU{JIhe SE sanglwfs.taméthlv paR" Wﬁbﬁpﬁﬁﬁ@&a@d}fﬁbﬁﬂftﬁ&m d@ﬂ&lai’% Bhént§BYother | | gat ted-
not her type of vector is g vir or erejn a segnent s
may be |i gat CRMEHIGSHGSEy P ‘ﬂﬁ#ﬁ fe@@qlgﬁ?fprg@&qsogg S?P&“?é?ﬁ%ﬁ

gut ?nomolus r BRhidagd AlR4lirie/SIDS h@fﬁn&ﬁl@sﬂl%ﬁnﬂ@,lmehmmﬂogmﬁﬁ&f qgmeagéle .
acteria or s ,havi a bact eri.al or.i repl i,cat,i a SO

mammal i an ve@Ff)tF%h e&ﬁ?&ﬁ‘\?ﬁ?’f&’?g e'ﬁ‘f ghﬁ‘f“‘#?f?nf’é r’a‘?‘f s) can

be i nt egr at BrbtéceiintNeleganBinlody, Grbmthubdﬂs]hmg and Wity hdersdiere, NetwoyY oke

host ceII Q& t7gereby are replicated along with the host genone. Moreover,
certain vect re capable of directing the expression of genes to which

they are operatively | Arusliic aeid hs Vapetabily linked" whendt isqraqed inforadfiunctional
" recombi nant BB éiﬁﬁﬁé?guﬁ lefcoz[mcfééﬂr%laﬂoe I%Bis@a?ﬁboi‘ MoRidté Gt ehhantir |s

gener al , expression; vectors 0 [ econbl nant technl ques ar.e

of ten in t heoparaphnlisked fosending sqqﬁe@% f yrafieatsthe ranscription phthe segonger Wittand
"vector” rrayréaﬁedﬂw&anscﬂ ﬁé&fb@ﬂﬁﬁﬁplsyq@ﬁcwep&hmymeamahm@ﬁe ATONl Yy
used form_of vector t he |nvent|o IS inten e I ncl ude such
other foiin. SRINESH e ke Bieroah SUoRS s Whirp JECoRad: o groteinEsfieRn: | on
defective Fefdgﬁbﬁs{ttﬁﬁguomciﬁlréaﬁz@ﬁ'aﬂd ﬁdema&ssequexaieeobp’éfabwﬁnm)l whi ch
serve equiva tions. The term i,nant . c or Ssi

"host cgll %é Ls{ﬁ% %§eglqucesageqamJ%Iﬁ g& f’%tmfge%w{a1 ISC‘QE%'@F?&T nt o \I;\rhpl %:/h a

r econbi nant expressi on The t¢ror "viector,b @e nsed hereinds datenddd: toghfeu ok trecleindeidst ood

that such t eWe caggl%l@ e R d gttgiﬁeﬁfot%?l&lrﬂ% oYaciPto \bﬁch}ﬁ:ayx\@egrp* ! AGR2

PCTI US2004/ 0 I'cu ar su ct ce ut to the proge such™ a ‘
cell . Be@Qusé’P@e\fﬂfa(Ftﬁl‘lﬁ@d'MﬂSm @fhsch nelgrs teacircylar @mbl,@emnﬂga/ Bdfelogpiinies due

to either NMULEALHOMdRIonSNYNACSERIENA mhyhe Hgﬁ@@SAnoﬁlep{ypero@%éwr RBYyipgt . in
fact, be identical tOth(g arent cel l are stil Wa‘ﬁluded w thin the

scope of t heVE&PIWheESR pna @%%@m Bay be digatsdin viakgengme; LCert
i ncl ude, forvéct@s&f@é abl@'d@aﬁﬁ:hbﬁm&ﬂﬁbﬂlﬁtﬁﬁﬁﬂlﬁ)&th&t €l info whichih@farger ei n, the

term' subj ect C an man or non nimal . The term/ nonh
i i+ i nol tidiged @\gerha@#af%etorail@vmgﬁiﬁﬁfﬁvéf IR 9F FEPUIGANRRAT CPISORAL o
nonh uman 25r | pEhenaglisdheeiors)d Qihero@etorc{e £ kesmsepi sompdd inharams]ian emorls)a@,n be

(. integrated into the genome of a host cell upon introduction into the host cell, and thereby

.__>

are replicated along with the host genome. Moreover, certain vectors are capable of
directing the expression of genes to which they are operatively linked. Such vectors are
referred to herein as "recombinant expression vectors” (or simply, "expression vectors™).

30 In general, expression vectors of utility in recombinant DNA techniques are often in the
form of plasmids. In the present specification, "plasmid" and "vector” may be used
hiterchangeably as the plasmid is the most commonly used form of vector. However,
.the invention is intended to include such other forms of expression vectors, such as viral
vectors {e.g., replication defective retroviruses, adenoviruses and adeno-associated

35 viruses), which serve equivalent fumctions.

The term "recombinant host cell" (or simply "host cell”), as used herein,
is intended to refer to a cell into which a recombinant expression vector has been
introduced. It should be understood that such terms are intended to refer not only to the
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etc. 10 Various aspects of the invention are described in further detail in
the follow ng subsections. |I. Antigens Suitable antigens for use in the

present. i WRbieAadNCl ude, for exanple, 15 infectious dipg@aSedaRhi-9gns and
tunmor antigens, against which protective or therapeutic 1 nmune responses

are desired, e. g , antigens expressed by a tunor cell or a pathogenic

I
"ot ude t rropieediek Qe kO A3o30C bitgBiy p Ach A Hocaldd ceRBlinBRiRHIIR
cancers. Examb'@scmtmtsmmcdmgggwam@cﬂ@ﬁo |e§b¢rsmutﬂibu geenGiramngmeal imfludnies, t ed
to, (3hCG M&? @% '?'}E%Pl Hot ifﬁ%@tf B@tﬁen%@al%e lax%eu'\’b“tf{';}e 5 ﬁc&de&%ﬁﬂﬁ

NY- ESO- 1, [ OSI hase, onmer ase

MUC-1 ant | geﬂlﬁ scgpmo stcree.“t asqddt%ﬁm awpp@éw@nt hestsellsinslyde.doed
antigens gl sgxinaggt(gﬂot&gsah@ d@yﬁcaalg gens, for exanple, Lea, Leb, LeX,
LeY, H2, B-1 2ant|tAgens ternative §lﬁyﬁ‘gpr6t an ope antlgﬂrﬂlcan

i ncl uded within the ant¥gsrd herem, figters mchydes gy hpmanp of

exiempl e, a Z&JM%GErhéttehge'goﬁlaml:hEammﬁb‘i melﬁd\ﬁs ilgvelﬂ:élﬁite@l&tg" %ﬁmmwéhdaﬁm-

mel anin A, r 0si nase,, an a ] hvan uch_ a

T 12, and | RS 3 A R M A T R T
viral antigesats. for the preventlon or treatnent of viral diseases. Exanples
of viral ;gnti gens i ncl . s -1 env,
V-1 nefid HBY core. %ﬁ E@%f%%%nb% %&Egs ?&%?@8’&%&
Exanpl es of ﬁdkw@ngatbsmttqngens i ncl ude, but are not linted to, Toxoplasm
gondii or Treponenma pallidum The antibody-bacterial antigen conjugates of

the invention can be in the treatnment or prevention of various bacteri al
di seases such ABHZMSt hrax, Botulism Tetanus, Chl anydi a, Chol era, Diptheria,

o fiad he ﬁ?@‘??ﬁtgﬁﬁﬁtﬁeﬁﬁmml A “"‘*“n*‘%‘ﬁﬁ“‘e“f?ﬁ‘*ﬁ?’%ﬁ
Ao | THSY Prikios distrse AR Heer ButEr AR A TRt 1B
mggg/eg;ilhﬂm@ne réfpareses arepicsivgd; e MmigenneRpressed bynatmhotbt&laeqpmlém@mc 16
portions cang %{e?{%&%%é‘%u%z’f“ﬁ’g P%A%%eg’gquesgﬁgnrﬁ% 1?%@%%‘%? tpbct'rng T
cel Ih epi topeassoclnwﬂmdtlgglsafbgﬁlemrhvmmandr hfndmen’roﬁmﬂcersem&f S rod (o ouy . .
ni e e
hose dopor | msBCR %ﬁ%@%@*ﬁy o35 b0 RHERILG, MRS, gfP0'or PR HER Died,
conser vat20ve Cddigpi G MART 1y ARPeD melaprdy, mdwwﬂﬁ&;@m igiehPEMAGEdm

(3hCG and m@@ m@enwtaﬁewem P%ﬂﬁ &ﬁsm PERmARNekiRed tilforY- S-
Pat ent Nos. 096 and 6, 146,63 fent of which are

i ncor por at ed a@}g%f @P@H&Eﬁsﬁ%‘f’@dﬁuuﬁ?ﬂﬁ %HDG ¢ El@gﬁ &roupragtigenss foriexample,
those contai Rt Qe I&HK, ILe¥pH-2084) Bc2Antigens. Alternatively, more than one antigen can

be included within the antigen-antibody constructs.of the invention. For example, a
25 MAGE antigen can be combined with other antigens such as melanin A, tyrosinase, and
_— £p100 along with adjuvants such as GM-CSF or IL-12, and finked to an anti-APC
' antibody.

Other suitable antigens include viral antigens for the prevention or
treatment of viral diseases. Examples of viral antigens include, but are not limited to,
30 HIV-1 gag, HIV-1 env, HIV-1 nef, HBV core, FAS, HSV-1, HSV-2, p17, ORF2 and
ORF3 antigens. Examples of bacterial antigens inélude, but are not limited to,
Toxoplasma gondii or Treponema pallidum. The antibody-bacterial antigen conjugates
of the invention can be in the treatment or prevention of various bacterial diseases such
as Anthrax, Botulism, Tetanus, Chlamydia, Cholera, Diptheria, Lyme Disease, Syphilis
35 and Tubercnlosis.
In a particular embodiment exemplified herein, the present invention
employs an antigen comprising fhCG. This includes the entire PhCG sequence (SEQ
ID NO:20) or any immunogenic (e.g., T cell epitope containing) portion of the sequence.
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be identified in a variety of manners well known in the art. For exanple, T
cell epitopes 10 can be predicted by analyzing the sequence of the protein

_usi ng V\Bb“%ﬁg,?,guﬁdl ctive algorithns (Bl MAS & SYPPEI THI ﬁcﬁsgﬁﬂﬁ{.ﬁéﬁe

pot enti al ass' | and U binding peptides that matc
dat abase of 10,000 well characterized MHC bi ndi ng peptldes preV| ousl y

defl ned by CTLs. H gh scorin oeptldes can.be ranke sel ected,
"i nt er est i ngs ggserived Belops sush immpnogepicoriens sag bl %ﬁﬁ@,s‘ﬁﬁlt %‘esAs

shown in 15 Kkngut ih the agifor msplﬁggmnmbﬁmm@idm@agbﬁh%ﬁﬂknwmvwl e (SEQ

I D NO 10 b t t

(2,000 o0kl oS, Bl LR e BRI

tested for timludedbqsacomanmgSEQleOs:%l 122, 233,5231@&5,626 Qﬁi mﬂ;&; end Thus, T cell
t

ol ot os SaspiiRltye oatRaly dlbrepl Aok ibhdtddgenic Hepiit d3i pbts Eﬁ? 0

segment of tmmogh@eletntmgnp@gmﬁldps,@mdwnhed s SnBptentNes. IH,S60363 8 cell

epi tope was kfipBliled. B cbfifin A HiPaRthcbrbAatbay refllesherie! | de (CTP).
Anot her met hod for [dehtifying antigenic pe ont al n[gr’.][gqgg cell epitopes

is by di ?n di ng the Eiomﬁmﬁpwmnfmtﬁ@@%w% &uﬁt@ﬂeﬁ)éﬂ@th
or overla Besv. wilih

reconblna be@ﬁggﬁg F’Htle rrlﬁﬁé%:lert6 n Iln;ﬁ?gj S o . 1topes
cher cal 1 el oot B by oEIhE prouT et Bise bféhqf%es
e.g., el .,;;. talgmani@iMAS&ﬁfﬁﬂeEI’Em)eo gerjetatt pb&hﬁﬂjMHGJﬂasslI)@ﬁﬂMMng o
secretion Lo, deter ope tein
for exanpl epeﬁq%ﬁ%ﬁ]r% fcﬁ' ICr 3?38{?5%3 oef[}gétb% el Mﬁe@waﬁé‘?ﬂgatl ngy
activity andpepnuks pﬁ@lmlyrﬁeﬁaednbyﬂmse&kghecmﬁg pephidesqintbepank eslsandasetectedned
by T cell ues g“bxﬂ %asﬁ%@h% titoeﬁg%gﬁﬁb%&gmﬁé lsﬁ% Wi OF

am no aci d reS| term nus e peptide

and test &8 tBigyes K} adwsing hegegrence Oﬁw&hCG-Bdétqomueytet(sEQtlﬁbN%m)f beth

peptide. If Imgﬁnﬁlhnsr??ér% @&P&'lﬁéﬁ%ﬁgeﬁ@ﬁéﬁlﬁg ﬁ%h?ﬁae‘]&fhc‘@}/ i8R (i Bsrhﬂ?
native protein sequence are found™t ave human Ctgy sti rruI at| n |V|ty,

as 35 det er nftREGVRh mtb?tpc‘fﬁrepemo bﬁﬁ?ﬂ&a e caprsiy
produced . co memﬁfrb Qhué}’lD@eﬂIepitb w&t&ﬂuﬁ@ﬁiﬂp&ﬁhﬁlﬁn&ﬂﬂg&@lﬂd@ﬁz onal

pepti des can ar e FoI te hn| que,
pepti des ar eHiéf b? g%ﬁ)}f @:55 quiﬁ Pept i des
are sel eaﬂedammg(BmlmgnmnmﬁtheBhCﬁ Bilhcbmgdgatg (reﬁﬂtswatﬂim#ﬁ)omzr noT
POl US04 O AR 7 o g S R BB e ROBEL S (.9,
peptides (e.g., sol ubi lAmlotherslﬂmd for ydentifjing h@mebwpwhquw@mmgd‘e@@} m ne
whet her the Hdh- FROSRA
whet her the gép des y?tglqlu Eeﬁlng’gﬁiﬁngg%l on 6@1‘%?%%%%&% @aom f]llgﬁ nj ugat es
The present pw&anpm@rpep%%@ h qandrereduced
25 synthetically, or in certain hnuted 31tuat10ns by chemical cleavage of the protem and

tested for immunogenic properties, e.g., eliciting a T cell response (i.e., proliferation or

{
lymphokine secretion).
' In order to determine precise T cell epitopes of the protein by, for
example, fine mapping techniques, a peptide having T cell stimulating activity and thus
30 compﬁsing at least one T cell epitope, as determined by T cell biology techniques, can
be modified by addition or deletion of amino acid residues at either the amino or
carboxy terminus of the peptide and tested to determine a change in T cell reactivity to
the modified peptide. If two or more peptides which share an area of overlap in the
native protein sequence are found to have human T cell stimulating activity, as
35 determined by T cell biology techniques, additional peptides can be produced
comprising all or a portion of such peptides and these additional peptides can be tested
by a similar procedure. Following this technique, peptides are selected and produced
recombinantly or synthetically. Peptides are selected based on various factors, incinding
-17 -



conj ugates which include an antigen, such as a tunor or viral antigen,
linked to an anti body that binds to an APC, e.g., via the mannose receptor

(MR). Thig pr 10 targeting of the antigen to AP ritic
cells) to e(?%ance processing, presentation and, ulti ma?if: ﬁlsg?]woﬁ%%
response against the antigen(s), e.g., a CTL response. Ant| body- anti gen
vacci ne conj yga ention c enefi.cally or..chem ca

In either caﬂ’g SEF?@RN@%BHQYFSP?‘?SMO ggag‘?ﬁﬂg%ﬂf ‘%’Q:om&f Iglfysﬁ’lai t he
whol e ant i boawd ﬂrenﬁcai(plrbpemﬂescﬂf thdse selacue&pdpudwt(e.h aelubﬁﬁy,l—'mdblﬁﬂyhgammbnbe

si ngl e-chain di | 9Q£ o a single
ant i body con’gatmrlﬂécpt %é e PP@@F@E?@&&E% a%%c]% Fﬁg&%ﬁ ody antigen
conj ugat es (eolgpqsmm‘hmevlwﬂprdmnd§mmgi ifieagionbi nant f usi on protein) .
can be mage by linking an 20 antigen of choice to the antibody at a variety

of | ocations. Part i cul ar genetically produced conjugates (fusion
constructs) : tibody Vageine Coniuspiede, f or exanple, the (3hCG BlI1l construct,

shown in Figure 2. Themé?%ﬂmaeﬁ@ﬁ Fovi8ds L£PAY S thefipeBilc vatide dendritic
cell antibody 1311 fuseg . a ?u r-associ ated. anti gep. Tﬁe

nucl eoti de sERFURSNES éﬁq(i Bc%”émgﬁ‘hﬂl? 2% a fumQuor yiral antiged, fogkeddogn 25 For

exanpl e, as aﬁtmm kit bARISPG i ABIC, |e£,&ﬂ@theﬁnixﬂﬁiséﬂ‘e&?mm1 ThisWlowsIoE£G
to the t he human._anti body

anti gen f use t he

ety ol nlaEREE B e Eg IOARGA (68 FORUIeEtE Do AR PIPUSPER of « ho

ant i body heapgesed%amauiuﬁmnﬂntélysmmmmﬁspnﬁsagunsﬂtbe atigea(s),ce. g 4 CTThe
variable lig heavy chains (VH and VL) in single chain fusion
constructs (SCFvV Constructs). Alternatively, the antigen can be 30 fused .

t otthe anti body | i ght cmhmdmnmimcmheomngatbbdi/ﬂlhmﬁghaambemader poi nts

of _fusi on bekiei AR ésRifcAyd ARG, Wudbthol Z@@:ﬁﬂﬁﬂ@é@%@ﬁ@gﬂc

fusion const UCt response tact

I'ed
(3hCG Bliicom%efmsﬁdiqlﬁénh@da@ép@ﬁmnrp thme La&%&% Hab Gagmergiorc)

are shown i ngihgiblcBginlFvNEl additicds BRE ihif bite antideh J4R hQRAL DA si8gle antibody
PCT/ US2004/ 002725 . Tabl'e 1: |3hEG BI I Feature Map CDS (3 total BUsf r'- bHCG

Start: 921 EFRPSMY4!S3 neo 5 Start 3375 End: 4169 neonyci n resi stance gene
Anp Start 5671 End: GS%éMQIwﬁmﬁcﬁMbﬁdmablanﬁbm@smﬂgeﬂeem@gﬂes (dd.sc. .

Feature. (5 t ﬁltogé gX]:B' €s5e %seé sm1 e rgéo%bma&%smn prot cgu Qg'ﬁ{[age by gnﬁmal seque nce

20 antigen of choice to the antibody at a variety of locations. Particular genetically

-
=1

produced conjugates (fusion constructs) of the invention include, for example, the
PhCG-B11 construct, shown in Figure 2. The BhCG-B11 construct comprises hurnan
anti-dendritic cell antibody B11 fused to PhCQG, a tumor-associated antigen. The
nucleot.ide sequence encoding this construct is shown in SEQ ID NO:9.

25 For example, as shown in the BhCG-B11 genetic fusion construct, the
BhCG anti gen can be fused to the end of the CH; domain of the human antibody heavy
chain. ‘'The antigeﬁ also can be fused at the hinged region of the antibody heavy chain in
Fab—fu;sipn constructs, or in sequence with the variable light and heavy chains (Vg and
Vyin éipgie chain fusion constructs (ScFv constructs). Alternatively, the antigen can be

30 fusedto ‘the antibody light chain instead of the antibody heavy chain. Other points of
fusion between antigen and antibody can be used provided the genetic fusion construct
can elicit a CTL response. A detailed map of the intact BhCG-B11 construct and the
single chain B11 construct (pB11sfv-BhCQG) are shown in Tables 1 and 2, respectively.
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Start921 End 977BI1 VL Start: 978 End: 1296 B 11 VH Start: 1344 End: 1691
beta HCG 15 Start: 1712 End-2164 Pol yA Signal (2 total) polyA Start: 2267
End: 2491 polt}/ A polyA 20 Start: 4343 End: 4473 SV40 poly A signal Pronoter
Eukar yoti ¢ ¥ 05’8?4553 pronoter Start: 232 End 819 eukaryi’??@sﬁ&dﬁﬂ'@f’
Pronmoter Prokaryotic (1 total) 25 pronoter Start 6566 End: 6572

(Conpl enentary) prompter Repl hedfid PPHEGEBI Fgaﬁl%g,ﬁp Sv40 pronoter and
origin Start 1 End: 1 origin of replication 30 FI origin" Start::2537 End:

2965 origin of Cf[?d?:it@?f)i on pUC origin Start 4856 End: 5526 (Conpl enentary)
origin 35 Tabl e Z2Z:*p sfv-(3hCG Feature Map CDS (4 total) Light Chain
Start 735 End: 143U&-bHCE@ht Chain C kappa -19 WO 2004/ 074432

PCT/ US2004/ 002725  qgudlop) #Ad:-d158de0 1433 AVP Start: 7810 End: 8670

(Conpl enegtary) a lng L?ﬁ%t Rk 98he COMPl emented 1 . .6871)
DHFR 5 St grt: 892%?%3822%1% r ée?%?%?&ioca%g%hﬁ Description: 7122-7685
Msc. Feature (94®Pal) B11VL Start 792 End 1112 SV40 Pronoter/Ori 10
Start 2298 End: 26R8tart: 5671 End: 6531 (Complementary) Ampicillin resistance gene

Misc. Feature (5 total)

promoter
10 Start: 863 End: 882 promoter
gignal sequence
Start 921 End:977B11 VL
Start: 978 End:1296 B11VH
‘ -Start:1344 End: 1691 beta HCG
15 Start: 1712 End: 2164

PolyA Signal (2 total)
poly A
Start; 2267 End: 2491 poly A
poly A
20 Start: 4343 End:4473 SV40 poly A signal
Promoter Eukaryotic (1 total)

promoter
Start: 232 End: 819 eukaryotic promoter

Promoter Prokaryotic (1 total)
25 promoter ‘
Start 6566 End: 6572 (Complementary) promoter
Replication Origin (3 total)
SV40 promoter and origin :
Start1  End: 1 origin of replicatio
30 F1 origin '
Start:'2537 Bnd: 2965 origin of replication
pUC origin
Start 4856 End: 5526 (Complementary) origin

35 Table 2: pB11sfv-BhCG Feature Map
CDS (4 total)
Light Chain
Start 735 End: 1433 B11 Light Chain
Ckappa
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SV40 pronoter and origan of replication Neo Start: 2658 End: 3452 Neom cin
Resi stance Gene beta HCG 15 Start: 4015 End: 4467 (Conpl ementary) bHCG CHS

Start: 4 X 90 (Conpl enentary) Heavy chai n const ant CH2
Start: 4%%@@9743%0 (Conpl ement ary) Heavy chain’ const aht ’Pé%l“ﬂﬂ“zﬂzs 20 CHI
Start 5166 End: 5459 (Corrpl enentary) heavy chain constant region | BIl VH
Start 5460 End: 580g:4Conmal gRen gg M@rormter Start: 5905 End: 6559

( Conpl enent ary) 25 nal é&éot A Start: 1526 End: 1757 P o
| yA Start: 3744 E ‘PfP en Hﬁ 98%8,@% Start 10282 End:
10411 SV40 poly A OR LSRRI 1 ).8612 Pronoter

Eukaryotic (1 totRHFRPronoter St art 9 End: 655 35 Chemically constructed

anti body-antigen COogL Y g:zt de using a variety of well known and
readily avallable CLOSS % nts cross-linking reagents can
be honof uncti onal éﬂ 1?% ?Hﬁtﬂ g% 030%7?1%@5 such as SPDP, SATA, SMCC,
DTNB, that for iiEeVedafiné (9 totllpges With different reactive amno acid or

car bohydr at e si de chai ns on the anti-dendritic antibody and sel ected
antigen. -20 WO BOUVD74432 PCT/ US2004/ 002725 Any antigen that can be

cl oned and expr esseStah 792 kindf §1¢2IS Va0 Ploencterf@it ed for use in the present
inventiogg Techni qugértfﬂgsql_@ﬁ@lmgg such antl gens are well-known in the

art. For exanple be directly purified from
cancer cells and |% I?Pﬁ’?‘é@% %‘ﬁaﬂ t echni ques such as tandem
mass spectromet ryNe® Al ternati veI y, tunor- speC| fic T-cell clones can be

t ested agai nst antimngﬁugmlNgonﬁbﬁq{es{mﬁem@i red antigen by being
transfected wt h DNA clones to isolate the clone expressing the

ant(i gen. Synt hetl c I des can then be constructed to precisely identify
the antidénic si te ﬁ@kﬁ)ﬁ@d 4467 {Cpmplemsmtary) ©H#66di ment, partial anti body
sequences from t hegyacci ne
Start: 4470 End: 4790 (Complementary) Heavy chain constant region 3
CH2
Start: 4791 End: 5120 (Complementary) Heavy chain constant region 2
20 CH1 ‘

Start 5166 End: 5459 (Complementary) heavy chain constant region 1
Bl1l1 VH
Start: 5460 End: 5807 (Complementary) Promoter

Start: 5905 End: 6559 (Complementary)
25 PolyA Signal (3 total)

Poly A. :
_ Start: 1526 End: 1757 PolyA
{ Start: 3744 End: 3975 (Complementary) PolyA_Signal 2
Start 10282 End: 10411 SV40 poly A
30 Origmal Location Description: 8483..8612

Promoter Eukaryotic (1 total)

Promoter
Start 9 Enc}: 655

35 - Chemically constructed antibody-antigen conjugates can be made using a
variety of well known and readily available cross-linking reagents. These cross-linking
reagents can be homofunctional or heterofunctional compounds, such as SPDP, SATA,
SMCC, DTNB, that form covalent linkages with different reactive amino acid or
carbohydrate side chains on the anti-dendritic antibody and selected antigen.
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10 construct can be used to express intact antibodies. Antibodies, such as
the anti-APC antibodies (e.g., Bll) enconpassed by.the vacci ne conjugates

of the Pri{e 64/67Q:Yﬁnt ion, int eract with target anti genspé,ﬁpg@
og@zhilr esi dues

lectin receptors, such as the MR) predoninantly through
that are located in the six heavy and Ilght chain conplenentarity

W thin CORS are nore diubrseR plitad b S0 anl PR R: Bilited 3o REHTRIEE
outsi de of (DRuse iBdbaprssentveatignehedmiques retéqsﬁnmgtﬁneh ufigens are well-known

ant i body- ant [ ,‘gﬁjppl _ LR he Mk
ant i bodi es tlhg?panﬁt mP%Ie‘:fr he pfg%g?l't %ggﬁagﬁe%%g%?c bn%@@?eﬁgﬁﬁlﬁrl ngcer

anti bodi es 1l and tdegtitied, Bnigpes $uchas tadenyaasspRCEIBEE ces
fromthe §]Peﬁltéﬂ1§t(1j ffl!ﬁﬁbit'-kpdéﬁidfrt Tckglons 08/ tegted b ﬁﬁstQﬁE:l @eh-nagaivecklis 0

n rom n n :
Rt cchmann, | Ledave aeanrgguyiensey pans Saiclotted »3h Paambid DIEA lpesto ppipseitt
Nat ure 321: 5aan Spressing thy/@ttipen. SynthttiapertitidSe)in fHenbe cbasttuctdiaprediaty
U S. A 86: 10§ 9#&2183&‘% csﬂ fra 4 wor k  sequences can be obtained from
publ i c DNA RErR- tﬁ'ﬁ?’ EPEE% §rm I ne anti body gene sequences. These
gernm i ne sequences Wi Ilnajpafrﬁexlaﬁembndmbm;pamm aridihdyly gequenpés Bemiihavasine
b i ch
because bi@g{%%&act@% b BB REPI -t SR RboHRE! Glth B 9RGR: ALY O ar e

gene sequences

will akso . (ergmBmeen@enmsﬁ@ébyéhe ¥achingieonfuERtes pﬁﬂmemanvfentmn,
repertoire %Eér&@%ith%gwﬂiﬁgeﬂy ,€ Décﬁ?fé&éﬁtoi‘$§udfﬁ£§tﬁ9'h,ﬂ{)'egl on. For

exanple, somatic nutations are re ati I nf reque in th amnotermnal
portion of fREdEMEARtLY thyough anig aéb@éﬁﬂ&'éﬂs taghage Joca %hf'eﬁm

rega_t ively idﬁafjlﬂéﬂiﬁﬂbmbﬁtaﬁﬁﬂie?éﬂﬂﬁm efga?ﬁm:m*)i [Eaﬁﬂﬁé re‘agmu@wmi@n 1
and int car boxy-te portion,o MEeWoL r er nor e
ot o L SRl i BRs B oot ipyrse BANERS imivig iAot ManShatentts (.
anti body. Fouiutslﬂe of CDBas mcausb GBRmmuenmm Baspomsuble oramastt dméibedy-amtézgeDNA

¢ econb nant DiePRHEHE W 8boBbik O el rolfiihi i BaAEEIG Bl B hoperties of
ori gi nal antsplw&yWMWWOMbEHOMMQﬁWWW@S&NWIMG
referenced fébcggéehuéﬂéeyeaﬁ%e ts,ge%iﬁd ﬁﬁaﬁg}% %t“h d 8d S8R Svork

spanning_th regions 1s plca I Ccle or t | S purpose
partial 3@quisaBences f 9 Hediffsrent patiba éVlﬂMﬁlif@FFDgS@FﬁHeﬂ#'é (5% P&b| Rcghmane Lneig

gg_r;leuggggz/ng% <2998 me-%ﬂsaz :923-B27,118AGNTPI Bed ;rags ViRi092 0382325, andQut n,

i_ body. a e e se ence | en
used to fill a?n(égi%gp 4 Bﬁrflf‘f’g%agvfeetgﬁge 3a %ﬁ?@ E@éﬁﬁﬂ@c &W“’Qﬂ%l | i ght
chain | eaderseﬁﬁﬂl&ﬂﬁzﬁﬁbe&ﬂﬂaﬁb@mﬁﬂpmrcIDNA databiasesthardhelndd germlircintibodyot
contribute to the ,Ilt’bé}gso theflnal rﬁ@%@ért ,m'g,hlsb0 ason, it is
necessary toPHsE™q BTN SEaeRers ! RGN 3 EFRF essi on 5
construc§. Sguembds becmsse‘@e;s sl antmslude bmnptetdmewdpdevmmle:ganemenludmnen ed

At or nat i ver priphey SAPYFoRib: CRTPY ol Bl allol’ CRERLAT OBk 8l will gho

short, over | diisr frgm the segwnessofiihighaffinity seesmgrryaepaoirGRIBNGY it mqu‘hmh t 0
create an entydnf dorsesthd \Girlabie ReioAl For ERGHMNE, IR mutations are relatively

infrequent in the amino-terminal portion of framework region. For example, somatic

('D
:E'-,"

30 mutations are relatively infrequent in the amino terminal portion of framework region 1
and in the carboxy-terminal portion of framework region 4. Furthermore, many somatic
mutations do not significantly alter the binding properties of the antibody. For this
reason, it is not necessary to obfain the entire DNA sequence of a particular antibody in
order to recreate an intact recombinant antibody having binding properties similar to

35 those of the original antibody (see WO 99/45962, which is herein incorporated by
referenced for all purposes). Partial heavy and light chain sequence spanning the CDR
regions is typically sufficient for this purpose. The partial sequence is used to determine
which germline variable and joining gene segments contributed to the recombined
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This process has certain advantages such as elimnation or inclusion or
particul ar 10 restrl ction.sites, or optimzation of. particular codons. The

-nucl.eot i dg, of 'heavy and |i ght chain transcript §,S&f[§%4@é%rz domas

are used to eS|gn an overl appi ng set of synthetlc ol i gon
create synthetic V sequences with |dent|cal am no acid coding capacities as

G 11 or 11 om PREONKD e able sefesc Ak Agwaind S W pbERRE: Rl dn BRSO

nucl eoti de bdshe;vma-ble regions L pleavy aud hghh dhan‘abeder(squnemme@ﬂeaﬁal dymnghesi s

?Egorpggr :'?ECP accord RH& cﬁj%igoza %Bﬂ&bﬁié gt&p%ﬂgég‘%{fﬂ?é ﬁJE:flOaF’n {16%%, fror this

266: 19867- m9&pY) it l%lmesqamtgiusguthfegomwhggﬂ lepdarseannee fqmpressmn
transl atign doﬂbﬁ-ﬁcﬁé'?@a&dhﬁ&m s%goémteb dbRedgRNK Qedcwbénsé@dnﬁbmadm' e

regi ons, the opti.m ze di ng, and orresp d| ng non- codi ng, . st rand
sequences arsé’nﬁleBRQHg gpbyhsaity cation. oaltematysyy the eRfigpoi nt

O}‘ t he Cf)rrﬁﬁﬂﬁ'ﬁﬁoﬁ@ﬁnﬁ@@&ﬂtlﬂe?dd%ﬁmtﬁﬂ?ho@ﬁovg bé @hgoﬁﬁﬂ%bﬁgbﬁmgﬂ t he
ol i gonucl eoti des ¢ ass e 0 _over ou randed . sets
that span se‘é’ﬁ@?’r?‘i‘prég@nﬁ{gﬁﬂ% preggan ﬁg‘ﬂ egwa flope.

t enpl alt FS t OFhipp mme&tajngﬁvénm@slsuchmdﬂnmammbr WW%Mbdei
Typi ca a_si.n ari.a eotide set w e broken
down i nt tvﬁ?StB’Sg'{’% l\%ﬁf% %p%]té%%ﬁlﬁ%l ed to generate two

over | appi ng PCR pr oducThenﬂ'dieﬁide@@@émpqwﬂgpammdditghsclmhen‘amﬁptscﬁmned by
PCR amplifi g@ﬁ

desirabl e tglﬁ{bn‘gaméga%ﬁ{sgz\llﬁﬁesg%rﬁlg# éﬁ%ﬁﬂiggﬁ%ﬂﬁeavﬁb%? (%% ch al A
const ant regqyaﬂleppﬁfcmumysmﬁuémcaém@lwmﬁ@dmaﬁmacmqgwsthqm or the

Agel site ofgehliéhcdd tl'ilﬁﬁ\ﬂéa ahdkagpa &Eﬁd@@ﬁe@@?bﬁﬂﬁﬁﬁ@ﬁl&@nﬁﬁﬁﬁr ate
fragnents_that can ea |I clon |nto the e ssion yvector co ts

The recohst riggRecHay! aﬁ%vsr iSHHREs amatférqual%a?ggﬁesﬁge integrupted fo e<a
with cloned (mgaﬁﬁéleéudaqyaﬂﬁls@tana m’amampﬁﬁcm eptiah PitdnslationdnitiaBon sites are

For m expr esoRerPOR Lot Rk o Rk i RELE (109 § il Rhent 2o 8R0S o1
constructs cEHIg7bg and Hindi#bsites tace mglmengi streamaf the yatsiationfieitiation sises: i al | y

transfected, or separa f used
to forma host cel | exi:(r‘):v‘lje%s'fil;l E\lge t@ﬁtaﬁ(ghpﬂtt &aﬁﬁ%ﬁ%{f@f%&%ﬁﬁ&eﬁ%ﬁm&
PCT/ US202@/ omlmsresm@m rn-¢asling; sgrandh suABEas aKe bmkemﬂompn@%iﬁm@muﬂps

for human | nﬁﬁ{g t
PCR anplifie eav JH]%@ %ggggﬁe 0-8 ht" ¢ nﬁﬁ] sequ ce;s%ggﬂl d ehgsed
to reconstru%aF @b’#ﬁ% C‘Pfl ssembled iptorpvgel whle spandedisgls can

be used to Htrﬁfaﬁ s@Qﬁ&{t@bﬁiS{)—h@Wﬁﬁcle&{dé ThE pBHlsGrd aﬁl &sé& ad tefaplates to

anti bodi es. s.can he co ed for.,expression .of other

neavy cha n POAVSAIER B bsRi G paecs oh Loy 4 phelstias % 1§08 b da

light cbsi neariabluggionvligonidiestidespewill bé bidken dowarihioawo poods whichater al

features of harately amplified to generate two overlapping PCR products. These overlapping
products are then combined by PCR ampiification to form the complete variable region.
It may also be desirable to include an overlapping fragment of the heavy or light chain
constant region (including the Bbsl site of the kappa light chain, or the Agel site of the

30 gamma heavy chain) in the PCR amplification to generate fragments that can easily be
cloned into the expression vector constructs.

The reconstructed heavy and light chain variable regions are then
combined with cloned promoter, translation initiation, constant region, 3’ untranslated,
polyadenylation, and transcription termination, sequences to form expression vector

35 constructs. The heavy and light chain expression constructs can be combined into a
single vector, co-transfected, serially transfected, or separately transfected into host cells

which are then fused to form a host cell expressing both chains.
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anti body portion of the vaccine conjugates described herein, e.g., Bll, are
used to create 10 structurally related anti bodies that retain at |east one

function ¥ of the B 11 anti body of the inventio ndi ng
to APCs. re speC|f|caIIy, one or nore CDR regions of BﬁTlﬁg@g#ﬁ@ggconbl ned

reconbi nantly wi th known human framework regions and CDRs to create

addi tional, reconbi nan -e neered, anti.-APC anti bhodi e foor. use 4 n the
vacci ne conjugates of H%@%ﬁf’f%‘ﬁ &?Br geﬁ{:’ﬁeﬁs Ii‘ﬂ tf?fmgﬁ“nent
the inventi oareﬁesnnbabdsbpbwreTh&)plaﬁmlds ware penstugted sodbatiDUR aoplifighV dieavy and
conpri sing E‘Q’ﬁi ?1591!: | p=1o 8 ﬁ% g‘p‘pﬁ si ng
(1) human hggv ﬁ‘d@ rarrggmg?/ %e%hgeglnﬁ]‘%naﬁdﬁ&gvy Chal r#ig%élgs erein
at | east onehiziitt chhia thinigenes cEhgs Mmﬂmsb o expressrcomplotely dwman, eequence

sel ected &r ot gwa;gse H%M Ftaid ,?Q 20
NGs: 13, lél or ?{é) qg@m@o human Ilgﬁst]ﬁ{i:lhal r ame bF%re |£)cﬁsfgraé1 Sir?nlean

li ght chai n ofgther, mpbam%yn%t OhHFPIETSI %ﬁt%ﬂe# F%Pn%%aﬁl
conpri ses anchasno acid sequence sel ected fromthe am no aci d sequences of

CDRs shown in Figure 9 SE . or 18 wherel |, body
retains the ability to %Othﬁcﬁpe@r?@%‘%fﬂ fﬁ’gw t{hﬁl nd
APCs can be gibed nﬁcbmﬁithgva&ﬁle&foapr@ted dbsmmedglem ,, BEljate used td orgates et

that ant ocRATRYY ToiEd %5%@2%5#%{8%@&%39%%@“% SRAYBCaR B !

i mport ant [1 otrgibiody off thetinwetitiog, swhes binding loeAPCsii More spegificatly, dnsdy niare ant )
gmng or

ggf)i/genprtef Z(r:a&% %?lhslg %ngglgl@mgg#d&%u @hal n%s ogn EI %%1#1

ant(i bodi es frgEtons m@&%ﬁtf’cfé@ﬁﬁ ﬂ@ct;u@wé, gmenﬂBen@neer% aghitARfo aniébodies t her

can conpri sq&%%&a@me%}ugﬁw@éwmﬂhe invention fu ther provides
anti - APC g/ntl bodi es co r| sL n

eavy chain framewgrk re S
human hed¥y chain CDR1 Y’éé'ﬁﬁ?fﬁﬁrerﬁ ey ﬁk?erfnm’lrpé%m@ g‘ ar}%nan
heavy chain ﬁ@lﬁjﬂggvmmdﬂd‘mjﬁgafe TSP altB BNy arttibad c@msmggprepndng dnhe

chai nO]: r grrél 0 QO\PA%HIES'B§ (Mﬁ lﬁ%‘E{g hﬂ%f@g a@%ﬁv}lrl %‘H‘P
ICihaih'[] CCDR2hai nr@@iRmnwhamh at leasirane iéf@bﬂnnﬂamhnaﬁfﬂﬁlm EPRscompmsessamarhine ackil nan
18)g wher ein iﬁ Ant ﬁ%&g (f)]ﬁ%% < @g&%ﬂ%%f&ﬁm SPM%%F@?%EQ gs:-iﬁgﬂt)
heavy - 230 V\cN@@(w b4 md/(@)slmom bghtzhein mewomommd)hummhghtgham

chai n CDR2 o @-_ﬁg\s Y¥mHd CDRI
and/ or the Ilght CH%&%:&QR ggy%%@%hwg{ag?%?ably Stg§ﬁ:vand/ ?}cmB of

the engi neer &4UsHAc Sslgteddrom she aming a&lﬁ’oﬁ?&“ﬁ%‘i‘ﬁf’f@ﬁ%@“é’&ﬂ% ASERIR
sequence(s) H®: mqseopiS)BwhéremﬁfélaﬁﬁB@lim@the aﬁlhtytzbmmmrtj@e ordinarily

tuencen of 811 oy T8E SRSk LA BD g oM APCR Rl bR EREnag ARk, o ¢ e
anti body2so hhjmr@ﬁnﬁlﬁﬁmaysekuch(as tapse seofosthrin dhd Beansples(e g vin BIESA ).
Accor dingly, gl ae s A0k SARR B Bl fiat boo) HoRP i LhRR I dorbins BB S o
a particularly important role in the binding specificity/affinity of an antibody for an
antigen, the recombinant antibodies of the invention prepared as set forth above
preferably comprise the heavy and light chain CDR3s of B11. The antibodies further
30 can comprise the CDR2s of B11. The antibodies further can comprise the CDR1s of

B11. Accordingly, the invention further provides anti-APC antibodies comprising: (1)

-

human heavy chain framework regions, a human heavy chain CDR1 region, 2 human
heavy chain CDR2 region, and a human heavy chain CDR3 region, wherein the human
heavy chain CDR3 region is the CDR3 of B11 as shown in Figure 8 (SEQ ID NO:15);

35 and (2) human light chain framework regions, a human light chain CDR1 region, a
human light chain CDR2 region, and 2 human light chain CDR3 region, wherein the
human light chain CDR3 region is the CDR3 of B11 as shown in Figure 9 (SEQ ID NO:
18), wherein the antibody binds DC. The antibody may further comprise the heavy

-23-



that are, for exanple, at |east 90% 95% 98% or 99.5% identical to one or
nore CDRs 10 ofBIl. |In addition or alternatively t.o:sinply binding APCs,

engi neere es such as those descri bed above nay for
their retg(q?ogs"b ?ﬂot her functional properties of anti bogl es%oﬁfbbﬁgs

i nvention, such as: (1) high affinity binding to APCs; 15 (2) binding to a

t AP bi | t hat I I
it bod B weES Le At & et Sh7 CPRS Bt I by bt PR PR iR
conpete for lﬂneimhamgchmntﬂiﬂ{kan@’oeqhbﬂ:gb‘eqhmﬂ@))RhwﬁBb}s aT cel | - medi at ed
[ whi ch t
nduces & T cel 1 't espor i i TAECDRIZS dor 115t A bh BB MIdiccstthed
responses. | @ ammmnserﬂmmmﬁnmoacm wence(s) as finse £ BAg disclosadhegon of

| nterest, s © erbh R ook PRI B GiPARRS Re W 3Bie BIRIBR HOROBE © 0. "
an antl-IVR ant| b‘ﬁgﬁ’g SO t t he antigen_and the are._co- expressed

by the ;cel | €xagh seausaces s 81 1maay bepessb Wble@uﬁt&‘ﬁé‘?&e@?ﬂh@t!ﬁ@th@arget

tcell Wi tmf; a @ﬂﬁm o%ﬁide@HﬂHéit:ﬂﬂélAge Cguamerv?mé @%wsuuﬁmm” Plﬁbdlﬂdﬁ gly, in

ransnenbr ane n_anti: e ce xpressi n

vacci ne conj &5‘&‘3 n‘i’P‘ﬁ’ﬁ‘Sﬂ é#’?j&%‘ﬁﬁ&m’élpﬁs °°F(5“ hﬂf‘g

CTL r esponse thafate) Gstexbdpley enleaa@om 95%:; RS YLsr 99, 5% idedtital tof difeio® ingie TDRNS,

and cel | 3,9 eﬁﬁﬁm ng such fusion proteins are described, for exanple, in
t

U S. Pat cation 30 Serial No. 09/203,958, incorporated herein in
its entirety by' this rdﬁadﬁﬁoaorﬂtmymmplylﬁadmgmmengimeﬂaé bound to

el at ed- et haRUE e ps pse UpErBLa SURRIRSA) oo sk for il xS ofBhel ",
et sl . (1998%@@@@%@@@9@%oﬁ&bmvemon,rsuehmess the antigen of

interest and with surf €Fhi gh% 1@5 dipgg. My be used to induce 35
specific |m"rune responges %H % Lglr%e)s onse, ainst. the cell, e,
:Aé’% 'ﬂl(?BOZ?ZS

tunor cell® or nicrobid *yaﬁwsd@ﬁmquz&pmez%am 7o oliminate theopssh

LTl (I;’har {'ﬁc%ﬂthﬁ?\iocﬁﬁm%b&i%%ﬂﬂoﬁi%ﬁfaﬁﬁﬁwmst Mi@ril ﬁédﬁiﬁ&bm{bﬂiéﬁﬂh' on
provi des ther i C on rmaceuti cal conpositions

cont ai ni ng orWa‘:P Q&nﬂﬁﬁg‘?nﬁ’é‘?‘#’%%% s%‘&%@?‘ﬁ&’ onj ugates of the present

i nvention fornul ated t qgeindacesw T belbmetdintedniantiuesponsd vdbcieintgehtratedar ri er.
The vacci ne con &gﬁte of the resent invention is admnistered for delivery

i nto the subj & for interaction with the subject's T cells.
Such tat?@etl ng of T ce(ﬂ)mdueas asB celtespguise sthich eompuises iboth/CDE” and @R8VTvo by

directly usi Sp% ' or by using cells which have been previously
been target e vacmﬁ COI’IJ ugat es.
In another embodiment, a whole cell expressmg the antigen of interest,

e.g., BhCG, is transformed to express an anti-APC antibody, e.g., an anti-MR antibody,
~ so that the antigen and the antibody are co-expressed by the icell. This can be done, for
25  example, by transfecting the target cell 'with a nucleic acid ehcoding a fusion protein
( containing a transmembrane domain and an anti-APC antibody. The cell expressing the
' vaccme conjugate can then be used to target APCs, e.g., DCs, to induce a CTL rcsponse
Methods for generating such nucleic acids, fusion proteins, and cells
expressing such fusion proteins are described, for example, in U.S. Patent Application
30 Serial No. 05/203, 958 incorporated herein in its enﬁreiy bythis reference.
A]tematlvely, the antibody can be bound to a cell or a pathogen by the
~ use of chemical linkers, lipid tags, or other related methods (deKrmf 1. et al. (2000) Nat.
. Med. 6:223-227; Nizard, P. et al. (1998) FEBS Lett. 433.83-.88). Cells which express
- the antigen of interest and with surface-anchored antibodies may be used to induce

35 specific immune responses, e.g., a CTL response, against the cell, e.g., a tumor cell or
' microbial pathogen.’
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10 The conpositions of the present invention can additionally include other
therapeutic reagents, such as other antibodies, cytotoxins or drugs (e.g.
i munosup, nt s and can be adm ni stered al one or ination with
ot her gpa%ﬁ% 744i2UCh as radi ation. For exanple, a vacc?ﬁ%@l‘lj"ﬁ‘ggf% t hat
I s -rapi dI y internalized by APCs can be combined with a nmonocl onal anti body
t hat enhance&%%%gép esent.j.ng cell activities of dendritic cells,
e.g., rel ease™ QQP&?—%@:& cyt oki nes. As used herein,

"phar maceuti cal | y accej ainither@apect,d¢hé presaituniemtionpravides thetapsicvent s,

and - absor pt Ao ¢ 9B ApLbiel Sl hit, ?@;@Wpﬁgﬁéﬁg. ARfiper ©

conpati bl e. Vacsingrcenjugateso theresent ingention Humuletadstogether with a\pémeuhcally
i ntranuscyl a&cce@ﬁﬁfe%ﬁ{&o Yhe vﬁﬁiﬁé‘&ﬁ{ @éate &8 %L‘es@ﬁt m@&ﬁtﬂﬁﬁ gl §b7 ation

(e-qg., byaneC|on or 1 nfusion enln he  rout e of m ni stration,

t he vacci ne eppitethesybisel & PQﬂIanfﬁ’r F’@P‘i‘%ﬂ“ﬁ@tbﬁ? Sibieqt’ St'Ifﬁeusc§#ﬁlbund

fromthe aCtta?gb go@m&ﬂsaﬁﬂb@mﬁfn éﬂétheﬁ%ﬁbvbb@ﬁﬁvivb dimytly Basg theat e
the conpound. .25 A "phar,mac thg}tl%‘ret ccept abl refe s to a,salt that

retains the CHBLEARN ‘&ﬂ‘%f’ Wiy BPTEHRuSIY Wit vagihiedoes not
i npart any uecsigegatedd toxi col ogical effects (see e. g Berge, SSM, et al.

h D 1- ys f i i, d
(1077) JugPharm Soi 8Re dopSbeoRiIRd Shadl 3UGRoR Ihh SadiobH iAot . .
derived fronthecapeuti¢ ragents, gmhasahi:mbsmbedneh, cybothoigks oc Htugsi{eg., nitric, 30
phosphori c, -ﬁfﬁh&ﬁ'c%éuﬁ*:re@ﬁqfsg%ﬁ%ﬁ ?ﬁ@%ﬁﬂiﬁuﬂﬂ%@@ﬁh&' ke, as

well as from non C orgdni c aci ds suc i C nmono-
di car boxyl i cthemapips, suysh an yadiatiomp Jior exampleas r(methmwe thal isrepidlyal kanoi ¢

aclds, arOMeirkénicd by AYCOBR bCootlfine ARATRhGncHld Bidboi B fifihothe || ke,

Base addl tion salts inc¢lude those derive aI kal i ne _earth netals, such
as sodi udP p#LiigsE PresentRESrlactivtes of d %ﬁﬁ @seaglt@@%m%mfwom
nont oxi ¢ or ggytbkinadll Nes, such as N, N -di benzyl et hyI enedi am ne

rocal e Cand «he I e B et b BlpemAsscaB R ERRREH Gas léﬁﬁﬁgr&
:)1;] Eﬂg g: tesealtlsamms;tdxsplem@imbgl gsstanﬁb&thmlandanﬂﬁhgalm‘gaﬂe,tﬁmtdmclmd)/\gr
node of adm ngpué’tul%ﬁay%fg) e?/‘ é‘“ﬂ%‘gé‘%@lﬁ%%péwg&éai déﬁﬁ aQ@sul té%raﬁ%

active d@ﬁnpﬂmmamm:mmbbrfepmemwhntmmm@ﬂ@, Slﬂmul tapeous, pmnts?ai spirel or
Chehudt ng. ok et Bhdlntetoflof35:, 1 il @%&P.ﬂ‘é&iﬂ? reigheaghe Bi@YEL] o0
bi oconpat i bl adpiy W@&tbenaqs@e@mgat@ueﬁ 8 soated w@n@tmahiﬂprat@émp :

pol yanhydr i d@ém R B dctioR Of deid§ Rhd S8 natuR® LyRIitiHRORhEHh Iy mﬁ&i’vate the
pol yl actic aci d Many met hods for the preparation of such fornulations are

pat ented or @%E‘?‘Eldry known to those skilled in the art. See, e.g.,
25 A "pharmaceutically acceptable salt" refers to a salt that retains the

( s desired biological activity of the parent compound and does not impart any undesired
| toxicological effects (see e.g., Berge, S.M., et al. (1977) J. Pharm. Sci. 66:1-19).
Examples of such salts include acid addition salts and base addition salts. Acid addition
salts include those derived from nontoxic inorganic acids, such as hydrochloric, nitric,

(

30 . phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous and the like, as well as from
nontoxic organic acids such as aliphatic mono- and dicarboxylic acids, phenyl-
substituted alkanoic acids, hydroxy alkanoic acids, aromatic acids, aliphatic and
aromatic sulfonic acids and the like. Base addition salts include those derived from
alkaline earth metals, such as sodium, potassium, magnesium, calcium and the like, as

35 well as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-
methylglucamine, chloroprocaine, choline, diethanclamine, sthylenediamine, procaine
and the like. '
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10 Sustai ned and Controll ed Rel ease Drug Delivery Systens, J.R Robinson,
ed., Marcel Dekker, Inc., New York, 1978. To adm nister a vaccine conjugate

of the i Ed certain routes of admnistration, ﬁpﬁ essary
to coat t QQ 6%%6‘@% Wi th, or co-admnister the corrpounaCﬂE% O‘H‘r?ét erial
to prevent its inactivation. For exanple, the conpound may 15 be

adm ni stered to a subj S,
or a diluent. Phar nacgléppggﬂ%;l;s ggg% éﬂgﬁ*ﬁg&ﬁj@n&bﬂ#ﬁ_ﬁ@%ﬁlﬁ%vﬁgﬁgp
aqueous buf f methodskuawn irsthe ait cdowilk be appreciatedydhe skilled artisan, Wad mte(m!or

Neur of mmunol 08" é%?‘ﬁmﬁ*ﬁ%?nﬁﬁé‘{}tﬁ@? ﬁ%@ﬁgﬁﬁé BB Ronlh T 1 e

aqueous sol ueqrBpAINgs peevighedarsiam thatayifl nrotseh ibie compepnd pgamst rapid

ext enpor ageOptfealé, ARGH 9& ) %htﬂflle&trefehieefohﬂhﬁﬁbﬁhhﬁudﬁ? ithptcRfSar di spersion.
The use of such nedia aPéi ents t.1 cal active . substances is
known in t hemigrpencapsudajed d o svstems Biodspdrble. dHogomRRible BRlyBgE fam be

i ncorrpai i bl euSUdIf i%cﬁh@e&@ddn%&uﬁﬁ@%pcbﬁ@fdﬂﬂt é@@olygilryddm aa{a@lb.mggeﬂt i cal
conpositions_ .0 e inve iS C a ene

conpounds cal® 13?‘95’"5‘3”25“ QP@UW mﬁﬁ"@“éf%ﬁﬁ%?’f&? X?ﬁ eut ic
conposi t i onsfarpplatiohs ga-erpamntd!hmsgmeralllglmnwnsodhjse skiilield tin tHeeart. Seagde.gi ons of

mroro emiPs; SRR GRE Cant e RERI PR DARR? Bt £C KRR -,

concent.r at i oBﬂkkHll,e[ncaNemeYoﬂiad%& a sol vent or dispersion nedi um cont ai ni ng,

for 30 exanple, water q,iay(% e
glycol, and Ii qU| d pof[grgthﬁﬂ'l(ﬁlene coTé&gﬁ%ﬁéﬁﬁﬁIE%ﬁve?h}Sﬁ sul t rﬁlﬁ)ﬁé oF
m xtures the strm@n,p efnegci:saawoe:aﬁ %omn@uﬂdawhopr coAdntinistes the,

bart ole gi oo “E?“?%?“ﬁ&ﬂ?&h@%ﬂ?%%ﬁse iffle i coAPoRay - g
many caség ac?g::m ‘B‘%‘?B}%F‘&l%ﬂ% aFBPPrHET‘ﬁ'ﬁé’aﬁleﬁﬁgﬁ xargple, HROsORSS, O 2| e,
Sﬁgar s, 35 pailmtcpllmhﬁcl aug;hnﬁmr@mm dlﬂl;enmhhblhlﬂe halm&gmﬂ@duwﬁsdii]mfi de in b
t he conposit oon a tion of .the. i abl e conposi tions can be
br ought aboufqgvmfsh ﬂ’&snﬁli“&'u ater; 'Bgluﬂ" c?ﬁerrvﬁégﬁglﬂ#l "l@

absor pti on, émventxmi)hposc(Stmpna# al. ékﬂ&@Janrogmhamlm 2706 V\D 20041074432
PCT/ US2004] 002725 S et BhECAR: St LS SADERHLRRESE: Bluions o

I ncorporatin t he acti ve conpoun anoun an appr opri at e

sol vent &0t hdispasions end:stmﬂermw@rs fot the qx@mmwemmmaf stepde/wjectgble
required, folliou&a oWh . ”Pﬁiﬁé&’bf@h&{ Rblia tah&fag&ﬁs for‘fﬁﬁﬁnﬁééu a'i:fﬁ% si ons

are prepared y mcorEEratln e active conmpound I nto erile B vehrcle

t hat _cont ai nsubstapgesis nekfentingelar %@%%ﬂ?ﬂ%ﬂ?@\aqfﬁgﬂé@ ents
from those ﬁﬁﬁﬁ?ﬁﬁﬁl@ ‘*ﬂﬁﬂﬁh‘ an‘]rébdrﬁﬁ)lﬁasﬁe%eﬁbﬂﬁﬂ the pRaniResticaPEo 1t10ns

preparation o eri ect ons, the preferr d e |
preparation 3%@3\9% Hﬂ’i‘&ﬁr‘if{ &ﬁﬁ’% %@gﬁ]tgm VGIWE’@?PP&% "é?ﬂobec hat yield
a powder 26f ierpagited/@ite G@rcdeERiticakUs any addl tional
( | Therapeutic compositions typically must be sterile and stable under the
conditions of manufacture and storage. The composition can be formulated as a

solution, microemulsion, liposome, or other ordered structure suitable fo high drug
concentration. The carrier can be a solvent or dispersion medium containing, for

30 example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), and suitable mixtures thereof. The proper fluidity can
be maintained, for example, by the use of a coating such as lecithin, by the maintenance
of the required particle size in the case of dispersion and by the use of surfactants. In
many cases, it will be preferable to include isotonic agents, for example, sugars,

35 polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition.
Prolonged absorption of the injectable compositions can be brought about by including
in the composition an agent that delays absorption, for example, monostearate salts and
gelatin.
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desired ingredient froma previously steril e-filtered sol ution thereof. 10
Dosage reginens are adjustied to provide the optinumdesired response (e.g.,

a therap i nse). -For exanple, a single bolus may, ?lem red,
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treated; each-unit contalns a predetermned quan active corrpound

cal cul at ed t &eperaty,clispersionsese prepared by iBeranerang Vpﬁomg@@i@th@ﬂtwq h
the requi sedyaliakilg Atk b%éib&h@'érsx%e&ﬂﬁ?hﬁd ﬁ:étré ireli Ythdr Fdifi t
forms of the_invention are dictated by _and . dire Ode endent on, (a) the
uni que char athoss paymerated pbevee Indhs caseof lﬁ‘ﬂb""& s X W?‘@HP‘&P I sterile
therapeutic ﬁré&ﬂﬂe kSlufiéhsaeie |;Eé’1€ﬂ'ed mwmddbbfpf@afaﬁ@htaaé Vavkani @YRIgeAd frébzbhe

t of h f for the t t t
'n i nd d”pﬁenn s doriitizzgn) GrbkER i Regirs np By abrpdkiioral 'Y
i nclude: (1) damdnngredlbnﬂﬁmnamrenﬁuﬂjamlﬁﬁhmbdaelunsndidmof acid, cysteine
hydr ochl gpi d di um'bj.sul f ' ' ' f d
hydr 9ch g 2001 U Bl BycntSe0 PHLAIR ISSAUIGE M b oI AL 21
but yl at.ed hyta@xytherapoiiéc fcBpotise). tiinr;dxamete, aysmgh(balm mmé)e(aanﬁmsterddesﬂemln

| | |
ent's, °7suchfvidd R0e haf 6048k OstoPl Gyt bf e BRE ey he FRbRrtERlyHihitha
sorbitol, taff m@sealoasandmgn@bﬁmﬂmg%m of fheitherppentiqaituation.Fi is especially

therapeut i C GOWER usqa%milﬁéw;@ént&ﬂscom JsiRnR 1a6Ake LAY ot o eadd it Ude
thoses |tabefor oral /or nt er adm nj stration. Theforrrulatlons

con énl trptiop and Fyh° 538 J2eRp8e LB o as Wsed hewinrelersiod by
\fmy Lret hod; kyninmnb yld(ijlsci‘éleu%tsis@ﬂ“edﬁbaﬁimyﬁosﬂﬂ%@ fanhe Bibjedts tcbé treated) Gacllnaint
ich can be ¢ ne t carrier. mater osage
formwill vanﬂgﬁgﬁwg"ﬂH’ﬁﬁ ity of agiiye cqm %%“ﬁﬁ“?g"‘g‘?‘@& ‘?Hf%ttﬁ%g )
particul ar nﬂnbmpBﬁUadﬁeahmassammmnwithehamquuedpharmamutmalcargcledl'lmnt which -
can be conbi I orm
w11 "genor al Pyetifbelin forift fossbe Rl Rt of ol B BEHGE RS il By 48T Ecuy '™ -
t her apeu20c degedent onahibe ahique cbmacfsnstmse)fﬁhmmt@@ cp@rpon@chand thmpgrtmmnt

wi 1 range fgm /,;,@g.gg per cent to
about ni nety-ni r‘%ﬁgg%fct%ﬁt@olb a‘g%ﬁé@e I'n e I ent iE(|So;l}ef era romét;lbout 0.1
per cent toCamperndmg sush ap aplive oppano E‘W‘@%ﬁf%ﬁk"l@%é‘i ¥ighelst o

» and
i nc| udes 25Wi sdditiin thétabikufite) Bodiimtsubfite and the liken(2)avilisotuble antioxitams sueh bal |

I nfrat hecal , I nt.,racapsul a LNt Eaorbital LNt rader ne

[ nE raperit on@%o b PARY %;teai)ﬂg%r&e& E&%&ﬁl”’é’ﬁ“&%@ﬁ?}o ‘ﬂ¥1a%glhgflr ‘r‘*‘"&‘&%}*‘é’[}r ar,
lecithin, propyl gallate, alpha-tocopherol, and the like; and (3) metal chelating agents,
such as citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid,
phosphoric acid, and the like. :

about 30 per cent. Th@x&h RS QF hﬁﬁia@aitﬁﬁﬂy-aaséptiuléhﬁwdm%ts MoRde: (1) water
"adm ni stered enter as use herir%{re S NnD E I.S tion
other than efflplyantox %@S&%ba%ﬂ& i pdd o m?fg‘i?%‘f%? Fﬁ“gﬁm

30 For the therapeutic compositions, formulations of the present invention
include those suitable for oral and/or parenteral administration. The formulations may
conveniently be presented in unit dosage form and may be prepared by any methods
known in the art of pharmacy. The amount of active ingredient which can be combined
with a carrier material to produce a single dosage form will vary depending upon the

35 subject being treated, and the particular mode of administration. The amount of active
ingredient which can be combined with a carrier material to produce a single dosage
form will generally be that amount of the composition which produces a therapeutic
effect. Generally, out of one hundred per cent, this amount will range from about 0.01
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subcapsul ar, subarachnoi d, intraspinal, epidural and intrasternal injection
and i nfusion. Exanples . of suitable agqueous and nonaqueous carriers whichsmay

be 10 e%h@@qﬂbgl_the pharmaceuti cal conpositions of tfen o’P &D#ye i ncl ude

wat er, yol s (such as glycerol, propylene glyc hyl ene
glycol, and the like), and suitable m xt ures thereof, vegetable oil's, such

| |
25 01 V"0 Lo A AL LRSS T O o P
such as | eciceht to,aboyt ?%permnhmsam&rablwff@lﬂbmﬁ ¥ pet cgai tojabput X) per cent. t he 15

case of di spersions. apgk bikaldiopiefichll sliAis4ASH nd PRSI PRI Gatfy Y

al so contain adjuvants s reservat I ves, g mul s1 fyi ng
agents and @S3sed hersm memsmaodepof admmgation @-’Z@% S‘Pfﬂ’PFP E?Gfganl sms nay .
be ensur esit Qg&ﬁ?ﬁﬁaﬁ?ﬁﬁm%dlﬁﬁ{y ﬁjbcﬁbﬂ%ﬁliﬁflad wathdut Bﬂﬁﬁaﬁdn,tlﬁ@vehﬂﬁdéUSi on of
various anti.bacteri and anti S r.e

chl or obut andhiraty W@%&FH%Q?@%PE CW@I’ 1}1&@?&;&[ ‘&‘?° esirable to -
| ECl ude ISGhﬁi&ldi‘maDQﬁ& nmﬁa, ﬁ'ﬁnﬂﬂ@hﬁﬁ, mﬁ@ﬁhaﬂmushkwb}lﬂﬁﬂaﬁnﬁrahf&uﬂalrke into
tecorrp03|t| |t|o ro Qr of,the.in

phar maceut i ¢ ﬁﬁ}ﬂﬁ{rﬁ}s %d@tﬁ?@mﬁg%@ “Baatnﬁl %18111‘:8? éﬁ%f‘f’?ﬁﬂ%i ch
del ay absorption such Emplamﬂﬂabhmaewmﬂmomqubogebamﬁswmhmb& he
CONPOUNF Ol erhdlEy B B phrUE N BT AhochShls U T Ioadih nbk TRCG LGRS

hunmans and ani one or arnaceutlch

conposi.t.i on pedyala(suchgs gb{gq:mla)pmmrl@ne g’lymﬂ, pdygbybw ob apﬂéh@ﬂéﬂ)i and 0.1 to
e e e gt S e e s

carrier. Regar (SIS e_rout COI’TpOUI’]dS

of /the 30 ;ﬁuekéﬁ@thvh‘a!@#ﬁ BropeyHuidity e beanajgtaingd, for examp b@th%ﬁea ed form
and/ or the doRfifFBatHals; ShclCRATBARA 3the tlaiktBRarteF @ reijitiveédpdrtible stdedin the
for mul at ﬁ into ha maceut i %al I acceBrfabI e dosage forms by conventi onal
met hods i 0\/&?5?8{&%?@08? and by the 3¢ qfiguriagtantsact yal dosage | evel s of the
active ingredients in gb&el&bﬁipﬁﬁﬁeﬂém@ﬁlalso%nma?ﬁﬂt@mh(ﬁsptmesggt .
i nvention may. e _vari.ed s to obtain..an anm i ngredi ent
which is eff : szgg?ngs fgﬁﬁ%ﬁﬁn € dr%ﬁ’eﬁ?ég §§éﬁ? lé't Pg‘étbog'néfl@\f% of
particul ar gatmmmammmglbblmmredbdmmenﬂﬁZMmmo@dmw supra, wnd bydlte bei ng
toxic to th a variety
of phar rraco%l‘r:\e a?%‘?@%%%ﬁ%ﬁﬁ%ﬁgg%@#ﬁéfggﬁ@%geﬂégaﬂ| ncI udi ng
the acti 29t whéﬂrowientplaphmbsqbw@@wb@gdtth@ﬂse dit mayealyer hesdasirablgde indl

enpl oyed, - qkofbiR B8h8! such @b Eu%fs Bt élﬁ&‘i&é)fandftﬁl;-ehﬁélﬁ%@ﬂﬁfcoﬁﬂﬂhﬂbﬁé R on,

the time of admnisStration e’ rate of excretion of epartlc
conpound bei ity pEajenged tahéorauwapf@ﬁlwpcﬁahléphama‘f ﬁal oFR Ay ber Li?:ggght

conmpounds  angogf bﬁﬁiefiﬁblﬂélﬁn of 8gbntdwhiRhldieRt dberptioh Fuéthgs Auiiiing fiidndktearate
conposi tions %{?eiq% the age, sex, weight, condition, general health and

prior medice™ y of the patient being treated, and ike factors well
known i n2fhe When the compounds of the present invention are administered as

( o pharmaceuticals, to humans and animals, they can be given alone or as a pharmaceutical .
' composition containing, for exampie, 0.01 to 99.5% (more preferably, 0.1 to 90%) of

active ingredient in combination with. a pharmaceutically acceptable carrier.
: Regardiess of the route of administration selected, the compounds of the
30 present invention, which may be used in a suitable hydrated form, and/or the
' pharmacéutical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional metheds known to those of
skill in the art.
Actual dosage levels of the active ingredients in the pharmaceutical
35 compositions of the present invention may be varied so as to obtain an amount of the
active ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to the
patient. The selected dosage level will depend upon a variety of pharmacokinetic factors
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di scl oses_an_3 . ant abl o |nfus n p. or dIS nsi n ation at
a controﬁﬁedd? gggt“(ﬂ’fgpr ‘fcér?t ﬂ%ﬁciﬁ%%c&vgg? “é&%n Yapeutic
4 447, 233, at,“@@ﬁ‘*é‘f’@‘t‘mm*?m el piotrsd st ddoiseatarto o

Wl C | SC. sesarrE|Cctt|.on I n (0] elverln
medi cati on. af Hpplar, frape rsﬁﬁ?@?ﬁ%@rﬁfe@l]y
di scl oses a ymmmﬂlteﬂid site afripd mrgmbﬁdmmémmwcﬁmwaﬂaﬂwdoéemfaﬁhemmmmuous
drug deliver IRe! drug .
delivery sy s%( nﬁ}sﬁmf%ﬁ{:th i~ ChanD g‘?%&ﬁ?ﬁeﬁ?‘d hsgﬁ%?gl%pﬁﬁ@%%
4, 475, 1980 gehiniskstered mom apyApYiate lmmglsdbrqugbwttb daw eptimadlyeingagient s
ar e incor por.gs&de Ripff! Whﬁ@u?ﬂ%&%‘fé fof 448 BEHA Uﬁﬁ%ﬁﬂéé&ﬁ%@%ﬁ%t&%efence

Many ot her such |rrpl ants stems | es are_known to those
skiiled in t#imigstered alppe, tﬁﬁ!‘é@t’%ﬂ % he epmpeung;ag apharpacertieal e

ext enht that fdiﬁju]a@l@ﬁm@&hﬁégi)ﬁbﬂ)s del i ver abl e by syringe. In addition to
wat er, the carrier can_pe an Lsotonlc 5 bu{)fe ed.sal i.ne_sol t|o et hanol ,

pol yol (for exanple;. - PRfC cOmIRASIHOLE Ay b %t?ﬁ?dlmﬁlfp 2yl ene
glycol, asd khewh inkhg mamorsmgbjmwpmm&mﬂmdnﬁa# aﬂ’femeuud‘éompbsit;on of -

( _ the invention can be administered with a needleless hypodermic injection device, such as
‘the devices disclosed in U.S. Patent Nos. 5,399,163; 5,383,851; 5,312,335; 5,064,413;
4,941,‘880;: 4,790,824; or 4,596,556. Examples of well-known implants and modules
useful in the present invention include: U.S . Patent No. 4,487,603, which discloses an
30 ’1mplantable micro-infusion pump for dispensing medication at a controlled rate;
U.S. Patent No. 4,486,194, which discloses a therapeutic dewce for administering
medicants through the skin; U.S. Patent No. 4,447,233, which discloses a medication
infusion pump for delivering medication at a precise infusion rate; U.S. Patent
" 'No. 4,447,224, which discloses a variable flow implantable infusion apparatus for
35 .continuous drug delivery; U.S. Patent No. 4,439,196, which discloses an osmotic drug
delivery system having multi-chamber compartments; and U.S. Patent No. 4,475,196,
which discloses an osmotic drug delivery system. These patents are incorporated herein
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can be maintai ned, for exanple, by use of coating such as lecithin, by
mai nt enance of required particle size in the case of dispersion and by use

of surfﬁﬁ@%(ﬁ{? %‘anany cases, it is preferable to inclgie; 505&9@5"}2% agents,
g

for exa polyalcohols such as 10 mannitol or sorbito
sodium chloride in the conposition. Long-term absorption of the |nJectabIe

conposi tion c ent
vvhlrrgh del aysb)ﬁ%?e e’ Wam@p%h@ghhgf%én@ﬁg% nonos'?uelg(ragﬂt?%ﬁgr &E?%F?rfﬁgmen

sorptron, for exanp
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linmited to, H&pmfdequ tatinehuds igodongc agents, fyr example, Isngars;qmb@lcqhelmhae ardi a,

Mal ari a, | ] hithe &ﬁéw tidet her
pI‘I mary id‘?sease | ngl catl g%lalﬂds:g‘g‘ﬁiélcmmggﬁgl I seases In a I‘t I CUl ar
enbodi nent , thadjectable sempesifiganeandehraught aboytd th@a@m&m HEURRASILION A ases

and Condltloag%nmﬂicatd%fh )ébécﬁﬁﬁ&,%r &@ipte; Mﬁﬁﬁﬂxﬁﬁnob%&%oﬂ@élﬁﬁhl sa: 30
menber of. the cystei ne: rowth facto rfan | EV| e S ests
that (3hCG pl ays a rol @@&%&W&#@rﬂlﬁg‘? eé:fﬁg‘g »dhe
either as a @n@@;hdﬁﬁagﬂﬁoraay adﬂhﬁa@iogeaﬁnpleawﬁhmmﬁtdﬂﬁ@sbﬁamromtu ng
agent, o a.. or of imune function (73). Accordingly, the

pr esent ﬁ%ve %%%Peo%fﬁg%ém{geéd to treat the progression of cancers and

ot her diseases involving angi ogenesis. The invention also can be used to 35

prevent or t t cﬁg%] by inhibiting the role of (3hCG
and/ or cell K. nm@ sHd MEA I'g,fuﬂ%n IYnanc -30 WD 2004/ 074432
PCT/ US2004/ 002725 For Vasging mmh@tmfthsxm@mg@ﬁpngmbgusﬁdtpmmm i on

can be adm %@%&ﬁg&i ! Snfh lvafikty %fﬁisc@sesahﬂc&hd‘iﬁbns” ternatively,
the conj ygates ca %e adm n| teréd to a subject indirec y fII‘St .

contacti AY the conj ugaPas of theprimyy diseaseip ORFis CARSEFa qshb‘)il:‘@,
such as dendlhtﬁté@trﬁ @blbﬁ caaésil ﬁhﬁﬂoﬁiﬂmpﬁ&lﬁa,l mﬁsfafe&;aﬁahéma,tpan&ﬂa@ﬁé subj ect
(i.e., ex vivo). acth del 1 veri.n of t he conju t 0o APCs,
such that tf& §§’é’81 FosarenmayrhadoiyosErama, m ma,

admi ni strati ®amniady adl@:@caxlbﬁio@ﬁaf, estkm@er fheirmgeid dibrebdbdtsonhan aAIncrtber primary

Techni:ques fgr | oading a gens PCs. a Qwn rt .and
mel uder -t or SespaAicHRef 5 ipectab tisaiset intlufing) Bt e 0, W, Abarit
25 (e.g., A, B, & C), Influenza, Herpes, Giardia, Malaria, Leishmania, Staphylococcus

{ Aureus, Pseudomonas aeruginosa. Another primary dlsease indication is autommune

dlseases
In a particular embodiment, the vaccine conjugates are used to treat or
prevent diseases and conditions mediated by PhCG or cells expressing phCG, whichis a
30 member of the cysteine-loop growth factor superfam.lly Evidence suggests that BhCG
plays a role in the establishment or progression of cancers either as a growth factor, as
an angiogenesis and/or metastasis-promoting agent, or as a suppressor of i immune
function (73). Accordingly, the present invention can be used to treat the progression of
cancers and other diseases involving angiogenesis. The invention also can be used to
35 prevernt or terminate unwanted pregnancy by inhibiting the role of BhCG and/or cells
expressing BhCG in pregnancy.
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further Ilmd}p AmedfiBogont ents of all figures and all references, patents
and publ i shed*paten pI ications cited throu%hout this application are
express| $0i ncorporat e drmbips Dﬁﬂ@iﬂmﬁ% enthp/macdne smyugades include, for
Materials Ge DRSQ% f ]Q%ﬁgg rals L‘,f\éﬂ{f&ﬁa eri pheral
10 bl ood nononu SE% vvere obt al (r)ted by denS| ty or agfgnt
centrifugati @ﬁa@pc imisctien cghbe | Hpusiont cepptious mfusien nQfher Fares ofi t h

Fi col'l - Paqu eadtﬁ@ﬁﬁﬁﬁéﬁﬁmﬁﬂ& ®ral administration.
| Vaccine conjugates of the invention also can be-coadministered w1th '
.25 adjuvants and other therapeutic agents, such as immunostimulatory agents. The
o conjugates are typically formulated in a phannaeeuﬁcally acceptable carrier alone orin
_ ' combination with éuch'agents. Examples of such carriers include solutions, solvents:, '
' .+ dispersion media, delay agents, emulsions and the like. The use of such media for .
C pharmaceutically active substances are well known in the art. Any other convention?al :
30  carrier suitable for use with the molecules falls within the scope of the instant invention.. '
Suitable agents for coedminist‘ation with the vaccine conjugates include
other antibodies, cytotoxins and/or drugs. In one embodiment, the agent is a anti-
CTLA-4 antibody which are known o aid or induce immune responses. In another
embodiment, the agent is a chemotherapeutic agent. The vaccine conjugates also canbe -
35 administered in combination with radiation.
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then isol ated by adherence to plastic culture dishes or elutriation and
differentiated into immture DCs by addition of cytokines (10 ng/m GwW CSF
and 2 ng/ the culture nedium DCs were harve ﬁ% ay 5
and 7 ancygér%gif“@é‘{?gby flow 15 cytometry. The DCs prepare Q@hl S ?Zashl on
were CD14-, HLA-DR+, CDllc+mannose receptor and expressed high |evels of

VHC C | and. I, 3hCG
ass | an E%ﬁogﬁoﬁq@é%ﬁemﬁg ot ﬂﬁfstra tﬂ@fdlﬂ%é%l%(

is a subunit of huma p|n ne neces or the

est abl i shnenWhJ@hShOlﬂd@@éb%wﬁB@fbgﬁﬂ m@m dl § g@@ﬁ)é’m@l lhas a

nunber of feRltbRes/! libthsﬁé'ﬂ ﬁétéﬁt%ﬁbhéﬁloﬂﬁEit@?ﬁrélighouﬁﬁﬁcﬁfphcamn
I mmunot herap reV| I n ZZl ~.and Stevens V. ('1999) Oncol ogy

Reports 6: 7 Xpres g}ncoggqrggd P@mbkﬁﬁrﬁﬁ?ﬁ:y, the expression of this
antigen is prinmarily restricted to germcell tunors, as well as a

significant nunber of adenocarci nomsM@S) Al so, hCGis a nenber of
the cysteine-loop growh factor super 25 may play a role in the
a est abl i shrfethods apd Mutededs on of cancers either as a growh factor, an an
gi ogenesi s and/ or netastasis-pronoting agent, or as a suppressor of immne
function. |nmunotherapy that I|m ts the exore55| on of functional hCG may
therefore offeradded fdem

L it U o s,

Cer vi x-( 18%h Wihole bigod orzpherssis ertwrsr Flce!_i@mue 3 MOROC YISO WeTF7 4432
PCTf U|St2004{j 0@&5 ﬁs%lat&[ BY hdiRkdHck 99 1%§§@Uu03 Itufeé Hﬁﬁ&@ér %Tuﬁﬁhbﬁ a{uﬁaﬂ}eﬁﬁt f&l into
co-cul tured wi a oa e a

Consh o i B 6% Lol | GRRT e Boped b BB

vol ErrgH_ The mm&dlﬁﬁdit@ﬁl D@@W&@hﬁde%dﬂ&@eeﬁd?ﬁdﬂ&?lhndwﬂ@w&by ﬂeweha p;Jl 3ed
wi t i ne Qur s rves e
directl y n § ?’Pgtfé ?’k]fﬁ(fs%?péef%qp{sgp{in%yvgr%@ﬁgd% @J{Mﬁﬁés} Rt er
foll oved by moeptodsindienpressediigh kwels alf MEE(Ctass imd H,rCI280 aikCB86d for 5- 10

mn. .Scintillation fluid (Packard, 20 |/well) was then added to the
filters. FiIterLbound radloactlwty vvas deternmi ned by counting on the

Wal | ac beta counter. BhGGs BbEGais asubvnit of uspan ¢chosionic
(S.1.) val uegodafly Oéh&}ilonéfdeee&%&%t&aaﬁmﬁﬁﬂ ofxe.ﬁéd&sﬁltb;sre%mb yon with

no antlgen of contr ant1 gen._ For bl ocki ng anal ysi s d.tar ets

were pref cu“ﬁla%woﬂpxqtelmwb%@asﬁmg tapbres thapm ?MIWP ankig
and L243 f or chabaGkirehcthérapy @eviewkd - TrioBdi ®ClU| 19 Steé@ns V. [1999) Oreblozd N n

RT. Unbou ndRmA(‘Jbrtsv?ﬁ lLI? rTlgvedas? e ﬁgglltprrégfn%gg)tr,ltﬁe expression of this antigen is primarily
restricted to germ cell tumors, as well as a significant number of adenocarcinomas
: (Table 3).. Also, hCG is a member of the cysteine-loop growth factor superfamily and
.25 may play aroleinthea establishmenf or progression of cancers either as a growth

( factor, an éngio genesis and/or mctastasis-promoting agent, or as a suppressor of immune
function. Immunotherapy that lumts the cxpressmn of functional hCG may therefore
: offer added therapeutlc benefit. '

30 o Table 3
Percent of tumors positive for BhCG by immunohistochemistry (Tnozm P.L. and
1 Stevens V. (1 999)).

Colon (52%) | Bladder (21%) -
Lung (34%) QOvary (19%)
Pancieas (31%) Cervix (18%)
Esophagus (28%) Gastric (18%)
Breast (24%)
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15 Fl ow cytonmehy: Human DCs were prepared from nonocytes by culture in
G\t CSF and 1L-4 for 5 days. DCs were incubated on ice with 10 g/m of the

(3hCG a MR anti body vacci ne conjugate or -an Céﬂ% rol.
Vacci ne %@?@3@?@? were either directly FITC-| abel ed orlJ e@ﬁm&%}mgt h an

FI TC-| abel ed anti-(3hCG 20 secondary nonocl onal anti body. The cell
associ ated fluorescence was determ ned using an LSR flow cytoneter.

Cyt ot'oxi ci Assay: Target cells (3x106 control and Sntlgen | oaded
((3hCG Bl1), were washBiolifenation Assayifonen Tirelkiidxd A wrse perculiyired méthus pended

:_ gb (23 I5e gogalr aRSlbgtsTNCs (5?(11 qéadeﬂtohth]&&vimﬁt aﬁﬁ%aiﬂ?e&%éﬁry@6 FEf-

r esus pendedgffaﬁiﬁ’?t%mﬂggnggp atesd%h@eﬁf ﬁ"c{"{ll 55“8? %@WGB@SWQP at 37°C.

Ant i gen- sslcoecl%% sy 4;Tduflmms®vér§f_ puBtdwithTHathgtidiak (1 utcrl]/bmup and 08 howrs ¢attq calls/e
rati os 0 [ C rou

over . A corlCRa AR Sirei o Bitrs SPLLpRI SFiiaflwérs YEHHE eq g with Hatery o
target 30 cebllswedby pnendsh neetivinel end sirvwedsioudry ander the bbod\farSeHHmid.80 x Q)
and | noubat o inedbi g aALkSG, 2o DOWER whOREd 2ads BUBSEREANENMERoRY Voot o

and t he radioac y-counter coun
(Wal | ac | nstra@mu‘st,y mdatm@edém cougting gu the/ Wallac \hat@ cgunt@ulmeergstéhmre

expr ess W InSing ;
SpeC|f|c Lys lehglperl rren{ié% §]! a%ég%W’f%%ygneous Re‘?%%se (cpm
X 100 - waﬁeﬁ%lﬁsme mﬁ%ﬁ@ﬁ%ﬁ&i@“&@% yckipganalysis

EXIO?“ rrent a'lalieﬁ&ﬂh- td Ve P r@inbﬁ%télﬁﬁi&ﬂ]lﬂ- sp&dHi© THANE, %/@Moc{kﬁfﬁ%l%' I's
cont ai ni ng ar 0 ef e e

radi oacti vi t &&%’r‘flﬁgé%‘?ﬂ@q‘?‘%’g@ @ﬁ%@&ﬂé@%ﬁ%@%ﬁ r%“t #REr get s
in 0.1.mM pAthbowndlnosle wak rémoved byrceattifagdtionhi | e Maxi mal rel ease refers to

r adi oacti. ity fromwells with targets in the presence of 0.1 m detergent

sol uti on %/I gepal CA 630; syn. NP-40; 5% solution in'RPM nediun). Under

wel | - controll ed experlmm&lummﬂsmpmamds&ommmbueBIMOul d

be 10% of 5 ;Mawxig S

targets were pre| ncu%‘gt ed %Pfﬁiqﬁ E?Acgs:‘&é{:é\fﬁ&&k gdﬁg\gaﬂgiqgéﬁﬂél og%eng al I
class | and aofigen/pueti-MIR gotibadly vaceine palyygatc or BR isofypesioatol. e¥aqeie agnigptesor - 30
mn. at RT. JJobeune dii QLI opﬁete&@di'kﬁtﬂ HORATCRRbaRd aﬂﬁﬁ&h@‘@t ed
targets were added to An |sotéﬁ§tr’r§t gdAB was used gs a control. 10
Yet anot#ér dagy mgpRclanal @ptibodye dihetqs ﬁsﬁﬁﬁfd BATsOrEES Wag de §§1ngat e
the proli'f eralSefloapagbmpten§ antigen-driven T cells. Antigen-sensitized T

cells tend to proliferate preferentially when previously exposed antigens
are presented in the cont ext of MHC cl ass 11 and to a |l esser extent, class

| nol ecul es. Thus, t heCyituxisityoAssagrTagetticlls @Gxid );ebﬁtsolhmdmpﬁ@tﬂoadeda
radioactive @haeeh; by, Wbé'Rastda Tt ket eaithl M4 B b8flet was resuspended in

25 200 pl medium and labeled with 100-uCi *"Na,CrO, for 60 min at 37°C. Labeled targets
' were washed 3-times in RPMI medium and the peliet resuspended to yield a cell
concentration of 3 x 10* cells/ml. Antigen-specific CTL were titrated in a 96 well V-
* bottomed plate to give ratios of 100:1 (effector T cell, E: target, T) through to12.5: 1 or
. lower. A constantnumber of labeled targets were added (100 uI/weIl or 3,000 target
30 cells/well) and the plates wexe spun down &t low speed (180 x g) and incubated at 37°C..
~ After 4 hours, 100-120 il supernatant was harvested and the radmactmty released was
determined in a y-counter counting (Wallac Instruments, Perkm—Ehner) CTL activity
was calculated and expressed as % Speclﬁc Lysis (killing) using the following equation:

—

35 . Specific Lysis (%) = Experimental Release (cpm) - Spontaneous Release (cpm) x 100 ;
Maximal Release (cpm) - Spontaneous Release (cpm)

where Experimental (c;im) refers to radioactivity (chromium released) from wells
containing CTL (E) and target (T); Spontaneous (cpm) refers to the radioactivity from
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Exanpl e 1 Production of f3hCG Bl1l Design of vaccine conjugate: This
construct was generated by |linking the 20 (3hCG antigen to Bi 1, a fuIIy

human an h binds to the human nacrophage nanr
dendriti tc‘*’@gﬁ%étwn‘tﬁnkage was acconplished by covalently a i"?f’g’é%. ng&%% he
antigen to the heavy chain of the antibody by way of a genetic fusion, as

shown 0 Fi gy 1 g@ggure@g&@aﬁ 5610 DTG Puhilh MARSSATRI

Conj ugat e: d “contai ni ng_neomnyl cin an

di hydr of ol atréfer%melmeh‘g s ‘@@htﬁfﬁﬁt%t!l the PrescRsRf Q- h@lﬁ&mt&odu ng
sequence f Uss%ﬂ.ltioﬁ fiyaa%l 1INE-46; %olﬁemmme&uhgam&h%n( SEQ I D
NGs: 9 and 10 e requtl smd construct s ran uf:t ed dont? CHO
cel I's usi ng SQuts P Sl SXRATA PBP s, Sgp EEPP‘HSHE Resshqulidhe 10%6

Transf ect 2d Mekingl velessee ﬂ@et Bdr MHO bibickingmiabyisis, beledhsrgatitidze prdiscubAtds.

concent r ati onah BRLArseetags Bk, WoTsp ok icking i sy P LA4ERE BBk eke™”
cl Flneggxklsl ][ﬁ([lﬂmﬂgnwléomﬂesgﬁo p@‘)ﬂe l)efbra}ﬂmlmlabﬁﬁl UmbmmdrllmAbmassaﬂovmmener?te
Col L PRk T D el AR 6T Al sl
reduci ng conda&usodsswgnip@rforrred This fusion protein was observed to be of

the expggted nol ecul a ol %ﬁﬁﬁg

contain g‘?)th t he heavy? t"ﬁ{%&fu IO%&%@&EQB%%%? C a| n ggbecﬁ?l cal | y, t he
vacci ne conjinyestigatgthe profiferativpenpacitypbantigrprdsivan di ¢plls Tsi ng
denat uring_cifidnd 8 protiraiop eaitiany wikth HE1i308Y /&5&@%&%@3%&&%&25
West ern bl ot anal yS| l‘éii-‘g:e &i[ V\@ pr obed seE tui%/ glﬁlrlrﬁlg goat

anti - human 1% ¢lagst andy ﬁqqegtema{sg SH’E"' o the
(3hCG G- ter rﬁnn&ieraﬁﬁﬂidfdﬁwdiﬂgﬁzellﬁ bgltbta&ewmradiﬁﬁﬂwhhﬁheﬂ provides A shcasire df CHO
cells spggif cal I% expressed the 11- (1 hCG vacci ne conjugate as evi denced

by the a i ze and conposition of the fusion 5 product. Exanple 2
Producti on of B11 scfv - (3hCG Design of vaccine conju agate: A‘'second

construct rate | i e (3hCG antigen to a Bl1 single

chai n fusi \gﬁﬁfﬁgﬁ%fa V\/ﬁf&#&g“ Ofzﬁln(ﬂ?'ﬁll’ichal n antibody that binds to the
human macrophage nmannose receptor on dendritic cells and contains the VL -
and VH fragnents of thﬁe§1 oY v e dRi @%Qg%ﬁt@,@% ?"bﬁ%&?‘?'{ﬁéhed
by coval enthttachl carboxy termnus o

ScFv by #Ry BCGE aghige tod ¥y sifully human pafiedyiwiich binds fo thednumanggaerephaget he
B11sfv- DhCG mimndse Rsdepite bh deﬁiﬁ%m&mamﬁm@ge ﬁ@%&b@éinﬁﬁsh%& %y%Val@HﬂiGaﬁﬁ%ﬁﬂgne
Conj ugat e: shovvn |£ I gu g aﬁ)&d was erat ed _cont ai n he =]

| sfv- (3hCG ‘BgABEsHIC %Ewogaw&“h y Pyywayipicr getif fisieps 3 '
const r uct WaBlgﬁfeamsfect ed.into 20 mammal i an cells using a standardl zed

protocol (Q agen Inc, Val encia, CA). Transfected cells were selected in.
medi a containing the antibiotic G418. An ELI SA was perforned

25 2 ; Recombinant Expression of $hCG-B11 Vaccine Conjugate: As shown in

5 Figure 2, a plasmid containing neomyicin and dihydrofolate reductase genes was
ge:ieriated containing the BhCG coding sequence fused to antibody B11 at the CH; :
domain of the heavy chain(SEQ ID NOs:9 and 10). The resulting plasmid construct was-
transfected into CHO cells using a standardized protocol (Qiagen Inc, Valencia, CA). -

30 Transfected cells were selected in media containing the antibiotic G4 18. Expression was,

further amplified by growing cells in mcrcasmgly ]:ugher concentratlons of methatrexate.

" After’ amplification, the cells were cloned by limiting dilution, and stable clonal lines
were used to generate cell banks for further studies. To confirm expression of the
BhCG-B11 constructs, Western Blot analysis of proteins run on SDS-PAGE under |

35 reducing conditions was performed. This fusion protein was obsqrved to be of the
expeéted molecular weight and to be properly assembled (i.e., to contain both the heavy
chain fusion and the light chain). Specifically, the vaccine conjugate and the antibody
alone were analyzed by SDS- PAGE using denaturing conditions and detected by
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to confirmexpression of the Bllsfv-(3hCG construct. Exanple 3 Functional
characterization of vaccine conjugates 25 Antibody-targeted vaccine

recogni ti | ts cognate receptor on the APC surface r step i
this del i@@r’@g“ﬁhﬁ‘?mm Fl ow cytonetry studi es have been (z'g/ﬁgmo{,' ﬁ

denonstrate
specifically
anti - MR anti

t hat the (3hCG B11 and B| | sfv-(3hCG constructs bind

! Bl Bt el oA IO S BEF RO sl o RS0

and macr ophalpasy iand Hebt, auhwithfamAbdSignin) sperific txlhe $hivss Cdﬁmmahnbpﬁdﬁliﬂmn

occens | HEUNEBAR LB bt S0 R s £y

shown) with YaeeineBpningaiatas gwidgnceadiby ihe appropriete sizeand compasition o ﬂw@lslgnDcS in

the dermaf |
with the ant

F68ic +0f skin. 35 Furthernore, imunohistochen stry perfornmed
|-NR BI | HuMAb stained dendritic cells in all tissues tested

and showed no unexpected cross-reactivity (results not shown). These
st udi es haveEQQﬁg_Frzapepi-@ﬂlcﬂohmflﬂﬁ scFFhE€G | with identical results. -35

WD 2004/ 074432 P

antigen/ anti

/ US2004/ 002725 Exanple 4 Cross-presentation of the PhCG
-MR anti body vaccine conjugate to T cells The capacity of the

(3hCG- B 11 construct t Dekign pf sehramninzafdCsA serond constaib hak igomeratbd Bp CG

anti gen
(cross- pa@s
was used to
cells with

s B Pl Shmi R e PR i SR PR el sh e

amibndy thaabmdg tnthepmpiahi macfopiagb snamposa stereptongn deqdmhlc cells agk nal

X Mo RGHAGR B sitized"
T cells were en anal Eglgdﬁfﬁgél?g%tfsr act |€ rolrh(i?1 erda |on a%d %]I l i ng)

and speci f i ceacomplighed;tyicovelenty attmmg&lelangg@m @ca_rbometmmw@i

conpar i ng thScﬂlﬁ%ﬁ afi géiietti)é fufloh,SRRAGKE ift PiguRe E%ﬂef%d&& akﬂféth‘ﬁYﬁBE@G
PhCG anti gen to antlgen negative controls. Cytotoxic T cel

present,1 hofANELrust).| | onl y those targets that present PhCG reI at ed antlgen
but spare control targets that are either lacking the antlgen or. presentin

an unrel ated anti gen.
in the context of a gi%

IVHC: pept i de-
or class I

-L...-.._ ..__- 2 uga

ant S occurs
POVHES g ‘-' S e ' d%‘?(l ng the
SEbvni inFegmetl| a)plamnﬁch vads g\#hi&’amﬂ@onfamugﬂb B]:lslﬁé-[}hﬁﬁi dopetnedtass 1.

Dendritic ceﬁﬁfﬁ?wgeé) r%dz?t%r%?n&%ggﬁgaﬁgg‘gﬁéﬁ%gr | %1%&3 “g?%g%-r cel s

mononucl @ar wemnaliaP

r ecombi nant
hunman | L-4 f
resuspended

usting z stiandardizgd prtocad KQiagem Inm N@anms Ct ﬂ‘rawfeagpdm

% é%@%ﬁﬁ%éﬁ%%%ﬁ@%?%é@ﬁg?‘ﬂm%ﬁ oA

forponfisn xpresseR: ﬁlﬁ&l)isﬁbﬂh%coﬂ‘ﬁ@c@hcc} BL | i rrrrunoconj ugat e

(20 g/mM) was added to 1.2 x 1206 DC and incubated for 45 mn at 37C
Anti gen-| oaded 'DCs was_al |l owed to mature, in the presence of CD40L

25

30

35

Example 3 Functlonal characterization of vaccine conjugates

Aﬁh"body—targcted vaccine recognition of ité cognate receptor on the APC
surface'is the first step in this delivery platform. Flow cytometry studies have been used -
to demonstrate that the BhCG-Bl 1 and B11sfv-BhCG constructs bind speclﬁcally to
cultured human DC expressmg MR (Flgure 4). _

Usmg the anti-MR. antlbody as a probe, in situ stammg of MR on human '
dennal DCs and- macrophages in section of various human tissues was examined. '
Human tissue cryosections were stained with anti-MR human antibody B11, DCs
prcscnt'in the dermal layer of the skin'were. clearly labeled (data not shown) with the
B11 antibody. It is noted that there was binding to DCs in the dermal layer of skin.
Furthermore, immunohistochemistry performed with the anti-MR B11 HuMAb stained
dendritic cells in a1l tissues tested and showed no unexpected cross-reactivity (results not
shown). These studies have been repeated with the BhCG-B11 with identical resuits.
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25 (Peprotech, N7; 20 ng/m ) for at |least 24 hours. Mature DC (1 x 10) were
washed once and added to T cells (2 x 107; bulk) previously seeded in 24

wel | pl at 106 cells/m (ratio of DC. T cells, oW ng
culture c%dﬁ'b‘f@ﬁi”\/\er e enployed: addition of 10 ng/ rri ‘8*’?5%@%8‘2’35%
followed by 11D ng/nl of IL-10 on day 1 (at 24 hours), and 20 Um [L-2 on
day 2 (at 48 hour Restimul a ' n.d 14 and 21
as before, Qﬂ‘gﬁlﬁ‘%?‘lat il%ﬂff@%f @’3’%‘% iligﬁ'cjm tf)ﬁﬁn%bf’gﬁva%ﬂﬁ%d
2.5 gg/m, respectivel «)nju“g'atadbl'ﬁcdb‘re tested for react|V| ty (either in bulk
or with purified T cell sub popul ations) agai nst 51Cr-1abel ed DC | oaded

with nothing, (3hCG BII, Bl | sfv-(3hCG_or BlI1. M—|C-speC|f|C|ﬁ/
ascertained in the pre%ﬁ@@aﬁiwpﬁ'ﬂﬁ-mb%tmﬂl‘i?nﬁﬂﬂfétobgpme'ﬁﬂeﬂbyt Q\Q@éj in

Cell'ss Mo ki fierahidiontd fCTp BNgQD T AIIGREMIRD Shis ﬁm&%ﬁ]?ﬂ&i‘?g'@%ﬁ*’ do
not present (CI9femreseRiation) yas e\‘,"é‘lwrt%‘fu]'é’dﬁml“ﬁﬁﬂrh&ﬂlge&gﬁ used to

Targer ool | s uen Atipgh-Gfdtaé 1 dole by m"“““?%%ﬁws/ G"@*"‘msmﬁ"‘?ﬁns
arget cells treated, on e
ant VR ant | B 208 Fadhines TRATCSHEE pIRBIES] o 1 GrUs Spre e roalzeed DR £
denonstrat i ngcﬁdﬂgt(pﬁh&'@taﬁd&lﬁm&hhm apd specificityt S oif tige T\/aellsadiiind)et o

o Clh, AN SR SR R bR e

di re(r:]t ed t owBhQ6& antigex( Barmgemmmetmmmbt Gyhaoﬂcthmjbt(Cﬂ‘@),aﬁprdsmysl(oBldl 1).
F er nor e, I

ot oduceq w058 barkot tHaP reBtnt N Helathd Erfitn Ul ofarl EAEITy3A diftare
presence of emﬂadﬂmgtbca%gqnqmamsnme om?eygenl ﬁlqsarCETIemeétated

the' (3hCG Blﬂnti—‘géﬁ%édgﬁiuo\ﬂaﬁw cufsCinQﬁ‘é‘&ﬁﬁé)& of u hiFen VB ﬁlbfec{[le%hhﬁrg {Heom
peri pheral bl ood nmondnucl ear_Tell s, of tvvo 10 donor ap%éan % cells
wer e pur ilfi eBeRtidsnblaciing the pentiderfg T intranom yiB: FEREC oxicity

assays were gaifiridh®¢lhssTordbne Tl presentdtione Wi th the effector:target ratio
set at 40:1. The target cells (inmature DC) were untreated (control) or

| oaded with the (3hCG Bll constr uct. To denobnst rat e VHC C ass |
specificity, target celductibhibf ecifik eff reellsydddandiritio wells whrean

HLA- ific_1 d d 7
L e 1o B i ocSROSERH o LGN B 7
(3hCG sp@fi fa@ﬁ&mmdmmmlﬁnm/wr@embmt buman M&W@yﬁoms,vm i s
di ated b T Q“H@t ﬁmg%g t
V\WESI gbger vgd%\n@t%o ﬁﬁhloﬁ}-élc@m% cel %ﬁs%ﬁﬂsEtbn &g/n Ilg} ure é7 éﬁ y
(3hCG Bl 1 cofisup a@fre@u&p@adqd M&Mﬂ@lr'@%ﬁh@@ Bt he |
(3hCG Bl11 COQﬁﬁlﬁﬂs&on vln{s daaeatd:yb&rmﬁﬁ@mrﬁcuﬁaiﬁ%?dsw gt the

bi cod Eoﬁénﬁgff‘ﬁrﬁﬁ%geﬁa&o ol wat elled Inometsns S sreseoee Shb&es T cel | 5)
were - 25 (Peprotech, NJ; 20 ng/ml) for at least 24 hours. Mature DC (1 x 10%) were washed once
(- : and added to T cells (2 x 10; bulk) previously seeded in 24 well plates at 1 x 10°
cells/ml (ratio of DC: T cells, 20). The following culture conditions were employed:
addition of 10 ng/ml IL-7 on day 0, followed by 10 ng/ml of IL-10 on day 1 (at 24
'hoﬁrs), and 20 U/ml IL-2 on day 2 (at 48 hours). Restimulation was carried out on days
30 7,14 and 21 as before, except that phCG-B11 concentration was cut by half (10,5and -
2.5 pg/ml, respectively). T cells were tested for reactivity (either in bulk or with |
purified T cell sub populations) against > Cr-labeled DC loaded with nothing, phCG-
B11, Bl1sfv-BhCG, or B11. MHC-specificity was ascertained in the presence of HLA- |
specific mAbs.
35 As illustrated in Figure 5, the BhCG-B11 construct induced BhCG-
specific cytotoxic T cells. No killing ensued if the T cells were cultured with targets that
- donot present hCG. The target cells used in these experiments were HL.A-matched |
DC treated with the BhCG-B11 construct or control antigens. Target cells treated only
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tested for proliferation in response to antigen stinulation. T cells were
co-cultured with 25 untreated DC (control) or DCIoaded with the (3hCG Bl |
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endocytic nechanisnms (55). The mechani smof antigen internallzation
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cyt opl asmi c spmlﬁcltﬁnatgemeﬁrldim:ugmlmm bygreiasydative svithodn - DArdpecifies have

| ocal iz bripngoated pits by EM (58, 59). d atbrin dependant
endocyt oS s @t’l &%@Elaggl fically disrupted by .brief hypertonic shock or K+

depl eti on (61) | n or déolldctivelyt thessd duta (Figmes rfoand Bicedfianthegghibityof the | |

b dtot

it ur o DOPHGO B SohBaRelPinandly folt BIRIGBbdRECHE Pafd MdOBITIBREHSGE .
sucrose for tba the §TLractivity prroedinted byiCIa8t Fepllgingan Hhlependeahmgageratiel BSA.

CelI's were Yhmed obséRfedaith e/ @34*npgémal ize for 20 mnutes.
After being wasﬁed and flxed cells zed b conto@g m_cr oscopy

(data not0 shown). WhenABSOMIinFigwg dﬂ%eof’li(l:é  copsiguct peligited Jacellsnhi bj t ed by
hypertonic she Eﬁratéﬂijé:%%ﬂ;?ﬂ)ﬂﬁ GG-BlmhﬁmomrgétedDOermgara@mopow&e

t hrough cl athri ngtﬁ%gke of ﬁgﬁ%ﬁﬂaﬁﬁf?@ rfé%%%ﬁéﬁﬁ%

was not i nhlt‘fﬁ
i nt er nal i zatblood m&ommﬁeadeﬂﬁndhmﬂscﬂ’omlbatﬂmﬂmesc(ﬁmﬁdndI(IDE’OI’ cells) oere Even at

h h
rannosy! at edeEhT=RRiE0F iy 13Ptheb 8 kon Bl X Ges e So Mty
i nt er nal 23 edmiweated PC &toattoBoA DT K@dedwithdhe ﬂh@ﬂi-ﬂu tonstmctspitl of wWithowt HLA
phase 25 tr a:ﬁ§ Mo&e@s TYGRbERTrE QR AN, BRA WA & ZEshaRlzeh afi¥eh uded

t he non-speci 3
days of cultu:re usmg H-thymidine. The data were expressed as the fold-increase in

‘proliferation (stimulation index) over control. As seen with the CTL activity, no
appreciable response was found when the T cells were stimulated by DC alone (i.e., no

30 antigen). DC targeted with only the unconjugated antibody (anti-MR B11 mAb) did not
induce proliferation of T cells elicited by the BhCG —B11 construct. The proliferative
capacity of the T cells was significantly blocked in the presence of both anti-MHC class
I as well as class [I-specific mAbs, demonstrating that both CD4" and CD8" T cells were
responding. These data show that the uptake of the fhCG-B11 construct by DC enables

35 the vaccine to gain access to MHC class I and class II processing pathways, which is
consistent with co-localization of MR with MHC compartments.
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(data not shown). In contrast to Bl |-FTTC the uptake of both nmannosyl at ed
BSA FITC and the fluid-phase tracer was |argely bl ocked by pretreat ment
with the Rig3f5ed itor wortmannin (data not shown).. ndi cat e
t hat .t he vast r?g?!(‘)% ty of mannosyl ated BSA was taken up géﬁpﬁgﬁ%r‘}éf{l
dendritic cell was through non 30 specific nacroplnocytlc mechani sms,
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Bi ndi ng of Bllsfv- (3hdy DEseEa masnesyifed aptigen ition %laéhﬁmﬂﬁs@a“‘élther
to Bl |sfv-(3hCG or (3ineenalizdtdon)n PBS-BSA buffer for 45 minutes at 37C and
allowed to mature overnight in the presence of CD40OL. Harvested DCs were

t hen washed and stained with nouse anti- -38 WO 2004/ 074432
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and i sotype dcmmhmtlmnnirmﬁylasfﬂc andmay effecttha guality of imnhsime Bespedsedto it (9d, nean
fl uorescenc M f o MR
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ant4| ﬁen expaatbe spedfigdlysdi mpeaWn m@&dﬁi&wahwe ¥ with tCTLtI n
a our assay asure rele r adi | Vi n e supernat an
'nithis expiﬁc’ﬁéﬂto et matrkysahiad antigehEt TS bovd t b atiions veck ..
targets t hatweremmmahtédlemaglaﬂgmacmf:d\@i&, trnamture Dﬁﬁhmlmbatdd onkicé in]lc Agvlshf
targets sues en DC l.ac tigen (Figu 1).. us u 0 3hCG
519 by BO IR AR aBhMERroce t {Eophe of prnde S BLET Alatop

CTL. Equi vahmuosylatbd'Bﬁ)teCsus weredthem wiataedatot 370G dnd aloyepdi te énternakige ﬁcbIZ@ to
ascertain, %lﬁpts of
t he speci f I C €l d| nent éﬁéﬁﬁd %ﬁ?éﬁescr@?ﬁ%?giﬁﬁxa%ﬁé

equi val ent s (data nokskovand WbeleIbW@éhﬁ'&yisf@dhbmH@ uptake wa4 inhibited brs. 25

I ncor porat i %P@Moﬁ%fsﬁé &) afliditing mﬁt%tﬁeche.ﬁmldign@ﬁiaﬁeau@wbg hdu gt tatRig

ot her publicatiaons cited here|n her eh |ncorporate refe ence | n
their ent? r iopted:-pits. \Npisksoof/maune aisd S 6an el Ayas not mhlgltedbyﬁwertomc

shock, indicating that its mechanism of internalization was not dependent on clathrin
coated-pit formation. Even at concentration 20 fold higher than that of B1 1, surface
staining by mannesylated BSA FITC was relatively weak. Subsequeﬁt studies revealed
that internalized mannosylated BSA FITC co-localized with noil-speciﬁc fluid phase
25 tracers, where as vesicles containing intemalized B11 excluded-the non-specific tracer
{ (data not shown). In contrast to B11-FITC the uptake of both mannosylated BSA-FITC o |
and the fluid phase tracer was largely blocked by pretreatment with the' PI3K inhibitor
wortmannin (data not shown). These results indicate that the vast maj orii:y of
mannosylated BSA was taken up by the immature dendritic cell was through non-

30 specific macropmocytxc mechanisms, suggesting that the quahty of i immune response to
the ;mannosylated antigen may differ greatly from antigen specifically targeted to the

Example 6  Binding of Bl1sfv-phCG to DCs
35 : |
Monocyte-derived DCs were exposed either to B11sfv-BhCG or phCG-
B11 in PBS-BSA buffer for 45 minutes at 37°C and allowed to mature overnight in the
presence of CD40L. Harvested DCs were then washed and stamed with mouse anti-
-38 -
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agai nst an antigen conprising: formng a conjugate of the antigen and a
monocl onal anti body which binds to anti en3presenting cells (APCs); and
cont acti ng t &b Soider apdBegali(1980Pcef Imawnal WeA3(11189-88t i gen i s internali zed,
processegpand presented to T cells in a manner which induces or enhances a
cytotoxic T _cell respagnse against the antigen, wherein the T cell response
i s medi-at ed $% Wbt PatesdNo. 4@91%»@38' T cells. 32. The method of claim 31,

whi ch further induces or enhances a helper T cell response against the

tigen. 52 33T h i m 31 in.the T cell i
nduced ¢ hr ShEER R AOBTL - Tmrolgatt 1ap ROV o huays. ah. The met hod

of claim31, wherein the antibody binds to a Gtype lectin expressed on

human depdritjg-cells. 35, Th fefl i-zn the anti body

bi nds to?gheéﬁﬁﬁ%ﬁmmﬁﬁﬁﬁgg§npﬁﬁgﬁﬁg&5Jggf"%"enbﬁﬁggggggsérain131, wher ei n
the antibody is selected fromthe group consisting of human, humani zed and
chimeric antibodies. 37. The nmethod of claim 31, wherein the antibody is
selected fromthe group consisting of a whole antibody, an Fab fragnent and
a single chain antibody. 38. The nmethod of claim 31, wherein the anti body
conprises a human
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heavy chain variable region conprising FR1, CDRl, FR2, CDR2, FR3, CDR3 and
FR4 sequences and a human light chain variable region conprising FRI, CDR
I, WA %0047 532 CDR3 "and FR4 sequences, wherein: (a)PéTI}@szhmg-,zgeavy
chal n varl ab?o regl on CDR3 sequence conprises SEQ ID NO 15, and
conservative nodifications thereof; and (b) the human |ight chain variable
regi on CDR3 wegugmece conprises SEQ ID NO 18, and conservative

nodi fications thereof. 39. The nethod of claim 38, wherein the human heavy
chain variable region CDR2 sequence conprises SEQ ID NO 14, and
conservative rmdi fications Atihiéleedlts confegatdeorhprisinp & hipibclohal antivady thiat e

regi on CDR2 uence conprises S I .and. cpnservati ve .nodi fications
t her eof . 40b ot nW{fr};ﬁg R PIYPH ,C%E&éﬁ%gﬁ%mwwﬁﬁi n variabl e
regi on COR1l goaadetropin (RlGiG).ses SEQ | D NO 13, and conservative nodifications
t hereof; and the human |ight chain variable region CDRI sequence conprises
SEQ ID NGO 16, and conservative nodifications thereof. 41. The net hod of

cl ai m 38, wherein the Znti bThymotsrplar senjupaiesd clajfrady whetein theantbédyntinds toght
chain varia ' id sequences 53 shown in SEQ
I D NG 4 andqsggﬁ% ﬁ%ﬁgﬁﬁr eé%é%tﬂlg]\:/‘%a?{eﬁ%%ﬂgﬁé%m no acid sequence that 1is
sufficiently honol ogous to SEQID NGO 4 or SEQ ID NGO 8 such that the anti body
retains yfie ability togbi ndT’E@nﬁfé&ﬂIa!rEbﬁ;u@ﬁle'oi’claﬂﬁslB?@ WRERRAHE bnfibdiym 31
wherein the anti et@ gs expressed by a tunor cell or a pathogenic organi sm
43. The rretthi‘éfs‘i}g ¢ BURARManpeReTEFRIThe ant i gen |s sel ected fromthe group
consi sting of RhCG Gpl OO, prostate associated antigen and Pnel -17. 44. The

an(ad) wvant & eyt oki 1 whi TR BRI LR UBR G 0 Y of HE proAiRB Re] SherEn | .

and/ or an i mmﬂiudlyukaﬁlmtgdeempéﬂnmsaneﬁhumm domanzed endéhinlesicm 11,
wher ei n ?e_lﬂg1 cid sequences are at least 90% identical to SEQ ID NGs: 2
and 8. 4 Piod of clai m 41, wherein the am no acid sequences are at

| east 90%|de_nt|cal to SEQID NGCs:2 and 8. 47. An in vitro rrethod of

i nduci ng or enhancin cyt %5&511%
1:omltj)r: S|gng formn I g c'ony ‘i‘g?éiooc?cﬁaﬁ%ign Qﬂiﬁfﬁﬂ a’ntl
whi ch  bi ndgthe gni ynaﬁelﬁctﬂg&p%a %ﬂﬂé‘:’e‘%ﬂg ebephele antihedy, aaﬁebé?@m i ng

the conj ugatsdvl dihplechaifiehtipsdgsenting cells such that the antigen s
i nternal éed processed and presented to T cells in a nmanner which induces

or enhan a cytotoxic T cell response nediated by both CD4' and CD8' T
cell's against the anti@en. The molecular conjugate of claim 1, wherein the conjugate is a

recombinant fusion protein.

. 7. The molecular conjugate of any of the preceding claims, wherein
25 the aﬁtibody comprises a human heavy chain variable region comprising FR1, CDR1,
‘ FR2, CDR2, FR3, CDR3 and FR4 sequences and a human light chain variable region
co'mp':rising FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4 sequences, wherein:
(@)  the human heavy chain variable region CDR3 sequence comprises
: SEQ ID NO: 15, and conservative modifications thereof; and
30 (b)  the human light chain variable region CDR3 sequence comprises
' SEQ ID NO: 18, and conservative modifications thereof.

. 8. The molecular conjugate of claim 6, wherein the human heavy
chain variable region CDR2 sequence comprises SEQ ID NO: 14, and conservative
35 meodifications thereof; and the human light chain variable region CDR2 sequence
comprises SEQ ID NO:17, and conservative modifications thereof.
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54 WD 2004/ 074432 PCT/ US2004/ 002725 SEQUENCE LI STI NG <110> Medar ex,
<120> ANTI BODY VACCI'NE CONJUGATES AND USES THEREFOR <130> MXI - 301PC
<150> 60A§6§&ﬁﬁnmﬁé51> 2003- 01- 31

al .

Ver si on 4.

atgggatgga
gt gcagct gg
t gt aagggt t

gggaaaggcc
cegtccttcc

cagt ggagca
ggcgt t gact
coat cggt ch
ggctgcectgg
ct gaccagcg
agcagcgt gg
aat cacaagc
act cacacat
ttccccccaa
gt ggt ggagg
gaggt gcat a
gt cagcgt cc
gt ct ccaaca
ccccgagaac
gt ¢agcct ga
agcaat gggc
tCCttCtt s
ttctcdtgC

20

25,

30

35

Inc. et

<160> 32 <170> Fast ShfgF/08200¥/e03ems
<210> 1 eQll> 1407 <212> DNA <213> Honp sapiens <400> .1

gctgtatcat cctgttcctc gtggccacag caaccggtgt ccactctgag 60
tgcagtctgg Qgcagmﬁlﬂﬂé&ﬁé&ﬂﬁﬁ@ﬁtegﬂ'@:@ﬁﬁ)ﬁmﬁr &) RBAdIE tHehuhgh

e thya vajalls et CLIE eaiene oA N QAT SCA h Ao 240

aaggeavage modifivatiohcthexgof aad dadgiumarnlightghait wgableaegiog CIIR1

g ORI R PN o e PEE-RORREREGEY oo

tccccect gge accctcctcc aagagcacct ctgggggcac agcggecctg 480

dcat goacae W01 ceatpapetas SRl SR A bt HAARRR o

t gae@Itpesfcc ct ccagcage ttgggcaccc agacctacat ctgcaacgtg 660

ccagcaacac @@aggtﬂﬁéﬁy%ﬁ&ﬁ%éﬂhhgn%ﬁ&ﬁEé@ﬁ&ﬁﬁ%ﬁﬁ&ﬁﬁﬁ@@@ﬂ%%ﬁ
gcccaccgtg cccagcacct”gaactcct gg dgggaccgtc agtcttcctc /780
a §ercese @é’égga cccctgaggt cacatgcgtg 840

tgagccacga ggacegt Elcl%ﬁ@ﬁ%ﬂ@fégﬁﬁ%ﬁ%ﬂ%n%%ﬂﬁﬁ%ﬁL?@gSEQ
gaggagcagt acaacagcac gtaccgtgtg 96

fﬁg&g}jgﬁacﬁr@g&g %ﬁggetggct gaat g gcaaggagta.caagtgcaag 1020

aagccctccc agcccccatc gagaaaacca t ct ccaaagc caaagggcag 1080

caca' ggt gt a acc at %ﬁbl%g'%aogiﬁg%g@&a 3}55%1%0

cct gcct ggt aag
agmbgg;agampnmdimmmpm ckmgaml humegﬂlghtcghgm vartablpregipns 1260

q@d’?‘g@%@ %dga{mg%?qts %ﬁ%@%qn%g%wq agla%égg?ﬁ? %320

cacaaccact gcagaa gag 380
respectively, or an amino ac1d sequence that is sufﬁmently homologous to SEQ ID NO:4

or SEQ ID NO:8 such that the antibody retains the ability to bind to human dendritic
cells.

12. A molecular conjugate comprising a human antibody heavy chain
and a human antibody light chain, wherein either or both chains are linked to BhCG.

13.  The molecular conjugate of claim 12, wherein the heavy chain is
linked to BhCG and comprises the amino acid sequence shown in SEQ ID NO:2.

14.  The molecular conjugate of claims 12 or 13, wherein the hght
chain comprises the amino acid sequence shown in SEQ ID NO: 6

15 A molgculai' conjugate comprising a monoclonal antibody that
binds to human antigen preseilting cells (APCs) linked to § human chorionic :
gonadotropin (BhCG), wherein the antibody comprises:

" (a) a heavy chain variable region derived from a human VH5-51
germline sequence (SEQ ID NO: 30) and - .
(b)  alightichain variable region derived from a human Vk-L15 (SEQ
1D NO:32) germline sequence.
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.ctgtctccgg jtaaaggctc gagctga 1407 <210> 2 <211> 468 <212> ,PRT <213>
Hono sapiens <400> 2 Met Gy Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr
Ala Thr Ay 15 10 15 Val H's Ser:@u Val dn Leu Val Gn Ser Ay Ala Qu

Val

Ser
Ay
Ile
Ay
Gn
Arg
Thr
Pro
Cys
Ser
Ser
Ser
Ser
240

Lys
The
Trp
Tyr
Gn
Trp
Ay
Val

Ser
Leu
Ay
Ser
Ser
Asn

Lys 20 25 30 Pro Ay QuSer Leu Arg Ile Ser Cys Lys Ay Ser Gy Asp
35 40 45 -1 WD 2004/ 074432 PCTI US2004/ 002725 Thr Thr Tyr Trp Ile
Val Arg Gn Met Pro Ay Lys Gy Leu so 55 60 du Trp Met Ay Ile
Pro Gy Asp Ser Asp Thr Ile Tyr Ser 65 70 75 80 Pro Ser Phe G n
Yo Tt || acser o dtspfeiel eondOrlo pfpmba 1 Lo
u . -1y y

264 binly ehymaamtiReR pregHnting el (PG Rlinkey to BRsmapehamic The | on Val
Senadosiopitl (BhSa), witeteih i dohjnghte compriseVatie diiao 330 sd@endeddhowhr o Leu Al a
%?E@ﬁ)lﬁ?tl Thr Ser sly Gy Thr Ala Ala Len 145 150 155 160 dy

a S pzl'yr Phe Pro Gu Pro Val Thr Val Ser Trp 165 170 175 Asn
Ala Leu Thr Ser Ay Val Hs Thr The Pro Ala Val Leu 180 185 190 G n

Gy L% 1S e U g BB.200 205,
Tﬂ‘}eﬂ%zﬂd\?&ﬁ Pﬁ&“ﬁ“ﬁ@i’ylﬂyﬁ?f’\ﬁi"h %a&fﬁﬁ“LWi%P IPINEAESPONSRIS 225 230 235

Thr gdeh&afltthagdlys theramtiBero Cys Pro Ala Pro Gu Leu |,eu Gy Gy Pro

18.  The molecular conjugate of claim 17, wherein the T cell response
is mediated by cytotoxic T cells.

19. The molecular conjugate of claims 17 or 18, wherein the T cell
response is mediated by both CD4™ and CD8" T cells.

20, The molecular conjugate of any of claims 17-19, wherein the T
cell response is induced through both MHC class I and MHC class 11 pathways.

21. A composition comprising the molecular conjugate of any of the
preceding claims and a pharmaceutically acceptable carrier, optionally in combination
with an adjuvant.

22.  An in vitro method of inducing or enhancing a T cell-mediated
immune response against BhCG, comprising contacting the molecular conjugate of any of
the preceding claims with APCs such that the antigen is processed and presented to T
cells in a manner which induces or enhances a T cell-mediated response against the

antigen.

23.  The method of claim 22, wherein the T cell response is mediated
by both CD4" and CD8" T cells.

24,  The method of any of the preceding claims, wherein the T cell
response is mediated by cytotoxic T cells and/or helper T cells.
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245
260
275
- 290

305
Au
Lys
Thr
Thr
Au
Pro
Val
Met
Lau

250
265
280
295
310
325

Val
Asp
Hi s

Ser Pro Ay 4506455ThéMmetHodof GhyofSbe pBecdidb8aims2 bberedh the BACS 348

255 Ser Val Phe Leu The Pro Pro Lys Pro Lys Asp Thr Leu Met

Il e Ser

270 Arg Thr Pro Qu Val Thr Cys Val Val Val Asp Val Ser H's 3u Asp

285 Pro Au Val Lys Phe Asn Trp Tyr Val Asp Ay Val @u Val

H s Asn

300 Ala Lys Thr Lys Pro Arg Gn Gn Gn Tyr Asn Ser Thr Tyr Arg Val
315 320 Val Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu Asn Gy Lys
330 335 Tyr Lys Cys Lys Val Ser Mh Lys Ala Len Pro Ala Pro Ile Gn
340 345 350 Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg Gn Pro Gn Val Tyr

355 360 365 u Prg.P : - Thr, Ln Val
370 375 300 qbzg Lenﬁ@éﬂqa'ﬂ‘?géféﬁggﬁﬁ‘ge’féaf&ﬁkgﬁgﬁ W&%&?Fﬁé%@ Val
385 rgponegsindperd byegrosagieseniption of the antigen tond gellgsthrongh bothdMiAky Thr Pro
lofids FAIRI MIUT 44k 11 pgpwdRl Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr

Lys 420 425 430 Ser Arg Trp Gn G n Ay Asn Val Phe Ser Cys Ser Val
Gu 435 440 445 Ala Leu H's Asn H's Tyr Thr Gn Lys Ser Lau Ser

DNA <2133 k gg%g)ggggg@bygtmr%ggy 074432 PCT/ US2004/ 002725 <400> 3

gaggtgcagc

the group consisting of colon, lung, pancreas, breast, ovary, and germ cell derived tumor
cells.

28. The method of any of the preceding claims, further comprising
contacting the dendritic cells with a cytokine which stimulates proliferation of dendritic
cells, optionally GM-CSF or FLT3-L.

29. The method of any of the preceding claims, further comprising
contacting the dendritic cells with an immunostimulatory agent, optionally an antibody
against CTLA-4.

30. An in vitro method of immunizing a subject comprising
administering a molecular conjugate of any of the preceding claims, optionally in
combination with an adjuvant, a cytokine which stimulates proliferation of dendritic cells
and/or an immunostimulatory agent.

31.  Aninvitro method of inducing or enhancing a cytotoxic T cell
response against an antigen comprising:

forming a conjugate of the antigen and a monoclonal antibody which
binds to antigen presenting cells (APCs); and

contacting the conjugate with APCs such that the antigen is internalized,
processed and presented to T cells in a manner which induces or enhances a cytotoxic T
cell response against the antigen, wherein the T cell response is mediated by both CD4"
and CD8" T cells.

32. The method of claim 31, which further induces or enhances a

helper T cell response against the antigen.
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gt c tggagcagag gt gaaaaagc ccggggagtc tctgaggatc 60
tcctgtaagg gttctggaga cagttttacc acctactgga tcggctgggt gcgccagatg 120

cccgggaaag gcctggagyg 9ThgargakGf afaih ab00ldeis aAniot 881 saseatafram 180

Ser Len
Gu Trp

<212>



agcccgtcct tccaaggcca ggtcaccatc tcagccgaca agtccatcag caccgcctac 240

- ct gcagt gga gcagcct gaa ggcctcggac accgccatgt attactgtac gagaggggac 300
cggggcgttg actactgggg ccagggaacc ctggtcaccg tctcctca 348 <210> 4 <211> 116
 <212> PRT <213> Honp sapiens <400> 4 Ju Val G@n Leu Val Gn Ser Ay A a
Gn Val Lys Lys Pro Ay Gu 1 5 10 15 Ser Leu Arg 'Ile Ser Cys Lys Ay Ser
Ay Asp Ser Phe Thr Thr Tyr 20 25 30 Trp Ile Ay Trp Val Arg G n Met Pro
Gy Lys Ay Leu Qu Trp met 35 40 45 Ay lle Ille Tyr Pro Ay Asp Ser Asp

Thr Ile Tyr Ser Prq;Ser P r Ala Asp
Lys Ser lle Ser Th?3'AI aﬁ@&a@@ O?g[ag'gsé’(()%i %E%Y%%Qeﬁy%k%ogp ¢ gellr’(ﬁfgﬁ Lys Al a
Ser Asp thiougl bothMHE (asp} and MHG K lagg liopathways. Arg Gy Asp Arg Gy Val Asp
Tyr Trp Gay Gn @y Thr Leu Val 100 105 110 Thr Val Ser Ser 115 <210> 5
Sctgrtectc gt ggecachy cABE GO CRIRE by A PAE AP AR A et co.
at cct cactlertinexprested tog huagg dgadrity calis.caccat ¢ 120 actt gt cggg cgagt caggg
tattagcagg tggttagcct ggtatcagca gaaaccagag 180 aaagccacta agtccctgat

ctatgctgca tccagtttgc aaagtggggt cccatcaagg 240 ttcagcggca gtggatctgg
gacagatttc act ctcaéga téfagagfgwgtofg@agééaﬂg%@aﬂe@@ angibpdy bigdste the Bumanact g
ccaacagt ghanadéea@bdpasiC Ctcggacgtt cggccaaggg 360 accaaggtgg aaat caaacg
tacggt ggcg gcgccatctg tcttcatctt cccgccatct 420 gatgagcagt tgaaatctgg
aactgcctct gttgtgtgcc tgctgaataa cttctatccc 480 agagaggcca aagtacagtg
gaaggt ggat aacgcccB6éc adhegmttodaf clatn Shgylageib i antigody saclagedffomghacag

caaggacagt,aohRSRRCS tubRBCRRATzdhd affkhd s dies.

37. The method of claim 31, wherein the antibody is selected from the
group consisting of a whole antibody, an Fab fragment and a single chain antibody.

38.  The method of claim 31, wherein the antibody comprises a human
heavy chain variable region comprising FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4
sequences and a human light chain variable region comprising FR1, CDR1, FR2, CDR2,
FR3, CDR3 and FR4 sequences, wherein:

(a) the human heavy chain variable region CDR3 sequence comprises
SEQ ID NO: 15, and conservative modifications thereof;, and

(b) the human light chain variable region CDR3 sequence comprises
SEQ ID NO: 18, and conservative modifications thereof.

39.  The method of claim 38, wherein the human heavy chain variable
region CDR2 sequence comprises SEQ ID NO: 14, and conservative modifications
thereof; and the human light chain variable region CDR2 sequence comprises SEQ ID
NO:17, and conservative modifications thereof.

40.  The method of claim 38, wherein the human heavy chain variable
region CDR1 sequence comprises SEQ ID NO:13, and conservative modifications
thereof; and the human light chain variable region CDR1 sequence comprises SEQ ID

NO:16, and conservative modifications thereof,

41.  The method of claim 38, wherein the antibody comprises human

heavy chain and human light chain variable regions comprising the amino acid sequences
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agcaaagcag actacgagaa acacaaagtc tacgcctgcg aagtcaccca tcagggcctg 660
agctcgcccg tcacaaagag cttcaacagg ggagagtgtt ag 702 <210> 6 <211> 233 <212>
PRT <213> Honp sapiens <400> 6 Met Ay Trp Ser Cys Ile Ile Leu Phe Len Val
Ala Thr Ala Thr Gay 1 5 10 15 -3 WD 2004/074432 PCT/ US2004/ 002725 Val Hi s
Ser Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala 20 25 30 Ser Val
Gy Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gn Gy Ile 35 40 45 Ser Arg
Trp Leu Ala Trp Tyr Gn Gn Lys Pro Gu Lys Ala Pro Lys 50 55 60 Ser Leu

lle T , i , Va, A Q- 75..80 Ph
ser Oy SEWESIEE IO Hf S;%‘D?ﬁg-%%l’i%he%@ i) feig Soblbedfar s 08
G n Pro @& sipgenthyronxlagopsto IO dyos SECHIDGNR:8rsuch Mt theeantibado . 105 110

Tyr Pro Augindthe (BNRy @ din@ddddmmadbaiisLys Val Gu Ile Lys Arg Thr 115 120 125
Val Ala Ala Pro Ser” Val Phe Ile Phe Pro Pro Ser Asp Qu G n Leu 130 135 140

Lys Ser Gy Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro 145 150 155
160 Arg Gu Al a Ly2 ValThé&imethbd pf tidin Yo wiiks¢in Akranfiben kexpreised bgan, Gy 165

170 175 r.g . . Val Thr Gn Gn Asp Ser Lys Asp Ser Thr Tyr
B B B g e

180 185 f i Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys His
195 200 205 Lys Val Tyr Ala Cys Gn Val Thr HHs Gn Ay Leu Ser Ser Pro Val

210 215 220 Thr Lys SerpEhRidads Main A Yowliddin BeSandigen 83 ected from the
group consisting of BhCG, Gp100, prostate associated antigen and Pmel-17.

44.  The method of claim 31, further comprising contacting the
dendritic cells with an adjuvant, a cytokine which stimulates proliferation of dendritic

cells, and/or an immunostimulatory agent.

45.  The molecular conjugate of claim 11, wherein the amino acid
sequences are at least 90% identical to SEQ ID NOs:2 and 8.

46.  The method of claim 41, wherein the amino acid sequences are at
least 90% identical to SEQ ID NOs:2 and 8.

47.  An invitro method of inducing or enhancing a cytotoxic T cell
response against an antigen comprising:

forming a conjugate of the antigen and a monoclonal antibody which
binds to the human macrophage mannose receptor (MMR); and

contacting the conjugate with antigen presenting cells such that the antigen
is internalized, processed and presented to T cells in a manner which induces or enhances
a cytotoxic T cell response mediated by both CD4" and CD8" T cells against the antigen.
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<210> 7 <211> 321 <212> DNA <213> Honp sapiens <400> 7 gacatccaga

tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60 atcacttgtc
gggcgagt ca gggt att agc aggtggttag cctggtat ca gcagaaacca 120 gagaaagccc
ctaagt ccc Cbglﬂ #ct gcatccagtt tgcaaagtgg ggtcccatca 1BOT/USH#0@42% g
gcagt ggat.c tgggacagat ttcactctca ccatcagcgg cctgcagcct 240 gaagattttg
caacttatta ctgccaacag tataatagtt &SsouRNCBQEXSTgNEcggccaa 300 gggaccaagg

tggaaatcaa a 321 <210> 8 <211> 107 <212> PRT <213> Honp sapi ens <400> 8
Asp | | eXGnMe@arefhr Ing-neSaél-Pro Ser Ser Leu Ser Ala Ser Val Gy 1 5 10 15
Asp Arg . Val Thr lle Thr Cys Ar aSer. Gn Gy Ile Ser Arg Trp 20 25 30
Leu Al zf?p%@;gn CNﬁNW%Tgsmgs%a Pro Lys Ser Leu Ile 35 40 45
Tyr Ala Ala™Ser "Sér Leu Gn Ser Ay Val Pro Ser Arg Phe Ser Gy 50 55 60
Ser G y1:96r mid YaolBeé Asp Phe Thr Leu Thr Ile Ser Ay Leu Gn Pro 65 70 75 80

-4 WD 2004/ 074432 PCT/ US2004/ 002725 du Asp Phe Ala Thr Tyr Tyr Cys A n Gn
Tyr Asmser edydazBre Arg 85 90 95 Thr Phe Ay A n Ay Thr Lys Val Qu lle
Lys 10015h85206200>3P <211> 1842 <212> DNA <213> Honp sapi ens <400> 9

at gggat gga gctgtatcat -cctgttcctc gtggccacag caaccggtgt ccactctgag 60

gt gcagetffy Bgcagt ct gg agcagaggtg aaaaagcccg gggagtctct gagggtctcc 120

<170> FastSEQ for Windows Version 4.0

<210>
211>
<212>
<213>

1
1407
DNA
Homo

<400> 1

atgggatgga
gtgcagetgy
tgtaagggtt
gggaaaggcc
cegtecttec
cagtggagca
ggcattgact
ccatecggtet
ggctgeetgg
ctgaccagcg

agcagaegtgg
aatcacaage
actcacacat
ttecccccaa
gtggtggacg
gaggtgcata
gtecagecgtec
gtectcocaaca
cccogagaac
gtcagecctga
agcaatgggce
tecttettec
Ettcteatget
ctgtetecgg

210> 2
<211> 468

«<212> -PRT
<213> Homo

<400 2

sapiens

gctgtatcat
tgecagtctgg
ctggagacag
tggagtggat
aaggccaggt
gecetgaagge
actggggcea
teccectgge
tcaaggacta
gogtgecacac

Egaccgtgcc
ccagecaacac
geccacegtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtccet
aagccctcec
cacaggtgta
cctgectggt
agcecggagaa
tctacagcaa
cegtgatgca
gtaaaggctc

sapiens

cctgttecte
agcagaggtg
ttttacecacc
ggagatcate
caccatctea
cteggacacc
gggaaccctg
accctectoe
cttoeccgag
cttecegget

ctccagcagce
caaggtggac
ccecagcacct
cacccteatg
agaccctgag
aaagccgegg
gcaccaggac
agcccccate
caccetgece
caaaggcttc
caactacaayg
geoteaccgty
tgaggctcetyg
gagctga

gtggccacag
aaaaagcccg
tactggatcyg
tatcoctggty
gecegacaagh
geecatgtatt
gtecacegtet
aagagcacet
ccggtgacgg
gtectacagt

ttgggcaccec
aagaaagttg
gaactcetgg
atctceocegga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcecegygg
tatcccageyg
accacgecte
gacaagagca
cacaaccact

caaccggtgt
gggagtectet
getgggtgeg
actctgatac
ccatcagecac
actgtacgag
ccteagetag
ctgggggcac
tgtcgtggaa
ccteaggact

agacctacat
agcccaaatc
ggggaccgte
cecctgaggt
actggtacgt
acaacagcac
gcaaggagta
tetecaaage
atgagctgac
acatcgecgt
cegtgetgga
ggtggcagca
acacgeagaa

ccactetgag
gaggatctcc
ccagatgcee
catatacagc
cgcctaccetg
aggggaccgg
caccaagggc
agcggeocctg
ctcaggecgoc
ctactceetce

ctgcaacgtg
ttgtgacaaa
agtcttectce
cacatgcgtg
ggacggegatyg
gtaccgtgtg
caagtgcaag
caaagggcag
Ccaagaaccag
ggagtgggag
ctecegacgge
ggggaacgtc
gagectctee

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1

5

10

15

Val His Ser 6lu Val Gln Leu Val @ln Ser Gly Ala Glu Val Lys Lys
' 25
Pro Gly Glu -8er Leu Arg Ile Ser Cys Lys Gly Ser Gly Asp Ser Fhe

35

20

40

30

45

60

120
180
240
300
360
420
480
540
600

660
720
780
B840
900
260
1020
1080
1140
1200
1260
1320
1380
1407



t gt aagggtt ctggagacag ttttaccacc tactggatcg gctgggtgcg ccagatgccc 180
gggaaaggcc tggagtggat ggggatcatc tatcctggtg actctgatac catatacagc 240

-ccgtcctt ccaggt caccatctca gccgacaagt ccatcagcac cgcctacctg 300
cagt ggagcg'%g’@g‘gg’é gc ctcggacacc gccatgtatt actgtacgag aﬁéﬁ’é’éﬁ@é{@gzﬂ%
ggcgttgact actggggcca gggaaccct ggt caccgtct cctcagctag caccaagggc 420

ccat cg@PE tThrc e Frggblea bty tTret ¥ol 2agGendet Rrghydoacehgdsgyccct g 480

ggctgcg % caa cta cttcdcga gl gac 4%t cat ggaa_ctca gcgcc 540
ct gaccg%‘gg;acﬂ?’gg’ggaﬁlec&%%gﬁ% éﬁgc csgg pt’%t %g’ég%&tilﬁ% ccctc 600
agcage gl g% d IghE W HC61F bES A6 0 HhQ0BGAGES ARAEE] ALt 1L agacyt g 660
aat cacaagc ccagcaacags caaggtggac. aagggagttg agcccaaat ggttgtgacaaa 720
act cacarataIdCer el @i @R MeaCEir dRACLEL W0 BEUMascmb-CaBdiMett CCt Cc 780
ttccccccaa aacccaagga caccctcatg afst cccgga cccctgaggt cacatgcgtg 840
gt ggt guec grytkrgags aae Jargn GRE AebyRe Gilgavdl tep et Uoh angt ebgaiggcgt g 900
gaggt gcat a at gccaagac aaagccgcgg gaggagcagt acaacagcac gtaccgtgtg 960

gt cagcgt cc tcadtkgtcct gcaccaggde? ggct gaat g gcaad@gagt a caagt gcaag 1020 -
gt ct ccZRE detalir FRE Crlafer degabla Fayathaérn Fot g‘ﬁ"aﬁg‘c‘@aé&gggcag 1080

ccccgagaaci®acagat gt a cacc%ccc ccatccc @ga ct.gac_caagaaccag 1140
gtcagcgﬁgaf‘eé‘cf:gac%i"ggﬁerc ’? t P8 ¢ c%%égg a?gﬁ@aét%%% gggag 1200
agcaat 490 A0E6048994 " 5L LR APH. AEACALERE RG0LHC IGasLl GidacagC1260
tcecttctite"tectacagcagggcttaccgt g gacaggagca ggt ggcagca, ggggaacygtc 1320
ttct cahfftsdrCaipal 80 RO FLCEDy, GAGIRLC 20l MRABHgaARavARGeat ct cCc 1380
ctgtctccgg gt aaaggetc gagctccaag gagccgcttc ggccacagglhg ccgccccatc 1440

aat gccals Sdrgged glilg geeu] gt Gag0gey lsgecsagvgl waarsaoagt peageaccacc 1500
at¢tgtgce(r)g yes actgccc caccatgakc cgcgtgetge agogggt cct geccggecectg 1560

cct cag§eydeargbee &drt Hur 6e JFrgTyr ddet Cxpage Glabse st Lyg drggcet gc 1620
ccgcgeggce %Ogaaccccg‘}f ggt ctdét ac gfccgt gct ¢ ¥aqct gt ca at gt gcactc 1680
t gccgce % BT &¥Eg %gg%&yﬁgbﬁ @da é’g% Tycceex t &c’“?ﬁ%? atgac 1740
ccceccegce aggactccte t tcaa ccC tcg cc cctf[.lcc a catcc 1800
cgactcccﬁ}lﬁgg%rctcgag%gcaﬁ%c‘% a?%’ %ﬁ%c&" at La%la%%'ﬁ y<§%>r30 <211> 613
<212> BRI dlgre HRUOpRABLE HoS %QEAOL Gt LR w8l Tiy ekl € 11 e Leu Phe
Leu Val Ala Thr Akg Thr y ‘1 12Q515Y Va? H's Serags¢d u Val A n Leu Val A n
Ser G wrdl mm:Chib b ¥ais Thi y20v2b R0 vAlr asfd ve1CGer 38k tRMpg |1 e Ser Cys
Lys Gy Ser Gys Asp Ser Phe 280 285
Pro @Glu Val Lys Phe Agn Trp Tyr Val Asp Gly Val Glu Val His Asn
290 295 300 :
Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val
; 305 310 315 320
- Val Ser Val Leu Thr Val Leu His @ln Asp Trp Leu Asn Gly Lys Glu
: 325 330 33s ,
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
340 345 350
, Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
{ 355 360 365
' Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
370 375 380
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
385 390 395 400
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
405 410 415
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
420 425 430
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
435 440 445
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
450 455 460
Lys Gly Ser Ser
465

<210> 3

<211> 348

<212> DNA

<213> Homo sapiens



35 40 45 Thr Thr Tyr Trp Ile Ay Trp Val
5560 Gu Trp Met Ay Ile Ile Tyr
70 75 80 -5 WD 2004/ 074432 PCT/ US2004/ 002725 Pro Ser

Thr
Ser
Arg
Ser
Lys
Lys As
Leu
Leu T
Ay
Lys
Hi s
Val
Thr
Pro
Al a
320
335

Arg Gn Met Pro Gy Lys Ay Leu 50
Pro Ay Asp Ser Asp Thr Ile Tyr Ser 65
Phe @n Gy dn Val
|l e SWO2BPHTALYS Lys Ser 1le Ser 85 90 95 Thr Al a TyRCT/ES206/02T2H Ser
Leu Lys Ala Ser Asp Thr Ala Met 100 105 110 Tyr Tyr Cys Thr Arg Ay Asp

Ay val Asp Tyr Trp Gy @n dy 115 120 125 Thr Leu Val flit Val Ser

Al 488t 3Thr Lys Ay Pro Ser Val Phe 130 135 140 Pro Leu AI a Pro Ser Ser

Sergaﬁﬂ\;g%@? 3;9@ crﬁsgachgw éatﬁwaaf%f:ﬁ?g@gi%? Egbaaagey Leu Val
a‘f‘ﬁra joteg ﬁgieia@ Aslfoser Ay Ala

Th gs % at at Eg ga Ser Ser Ay
l_:, ac acS%; Ser Leu
T {;b § al éagﬁ%@.aé/@ ct%éﬂ:a'd'c§ Edt%c?&@ 22034gSer Ann Thr
VaI Asp Lys Lys Va Gu Pro Lys Cys Asp Lys 225 230 235 240 Thr
Thr<2@ys 4°ro Pro Cys Pro Ala Pro Qu Leu Leu Ay Ay Pro 245 250 255 Ser
Phe2lige IR6e Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser 260 265 270 Arg
Pro2@n B&&|l Thr eye Val Val Val Asp Val Ser H's Gu Asp 275 280 285
A r2Var Hope fpéendn Trp Tyr Val Asp Gy Val du Val Hs Asn 290 295 300
Lys Thr Lys Pro Arg Qu Qu Gn Tyr Asn Ser Thr Tyr Arg Val 305 310 315

Vaélug;?ai gi‘n Llé%uVaH-' rGlXaéerLgily |ﬂ.‘lsal Cﬁu VA§ Lys Bys eyroAéPy gl% Lys G u 325 330
10

1
‘Ser Leu Arg Ale Ser
20

Gly Trp
35

Ile Tyr

Gin Val

Cys Lys Gly Ser Gly Asp Ser Phe
25

Pro Gly Lys

Thr Thr Tyr

30

Ile Vval Glin Met Glu Trp Met
40

Asp Ser

55

Ser Ala

Trp
Gly

Gly Leu
45

Tyr Ser

60

Iie Ser

Arg

Ile Pro Pro Ser Phe
50

Gly

Gly Agp Thr Ile
Gln
65

Leu

Thr Ile
70

Leun

Asp Lys Ser
75
Ser Asp Thr
90
Tyr Trp Gly
105

Thr Ala Tyr
80
Tyr Tyr Cye
95
Thr Leu Val
110

Gln Sex Bla Met
85 -

Arg

Trp Sexr Lys Ala

Arg @ly Asp

100
Ser Ser
115

Gly Val Asp Gln Gly

Thr Val

<210> 5

<211> 702
- <212> DNA

<213> Homo sapiens

<400> 5

atgggatgga
atccagatga
acttgteggy
aaagccceta
tteageggea
gattttgeaa
accaaggtgg
gatgagcagt
agagaggeca
agtgtcacag
agcaaagcag
agctegcecy

<210> 6
<211> 233
<212» PRT
<213> Homo

<400 &

getgtatecat
cccaghoteo
cgagtcaggg
agtccetgat
gtggatctgg
cttattactg
aaatcaaacg
tgaaatctgg
aagtacagtg
agcaggacag
actacgagaa
tcacaaagag

gapiens

cetgttecte
atcctcactg
tattagcagyg
ctatgetgea
gacagatttc
ccaacagtat
tacggtggeg
aactgcctet
gaaggtggat
caaggacagc
acacaaagtc
cttecaacagg

gtggoccacag
tctacatctg

tggttageet
tecagtttge
actctecacca
aatagttacc
gegecatetyg
gttgtgtgeeo
aacgceectece
acctacagco
tacgeoectgeyg
ggagagtgtt

Met Gly Trxrp Ser Cys Ile Ile Lieu Phe Leu Val

1

10

caaccggtgt
taggagacag
ggtatcagea
aaagtggagt
tecagecggect
ctecggacgtt
tcttecatett
tgctgaataa

aatcgggtaa

tcagcagcac
aagtcaccca
ag

ccacteocgac
agtcaccatc
gaaaccagag
cccatcaagg
gcagcctgaa
cggcoaaggg
ccegecatet
cttctatcece
ctcecaggag
cctgacgactg
tcagggcctg

Ala Thr Ala Thr Gly

15

60

120
1s0
240
300
360
420
480
540
600
660
702



Tyr
Thr
365
380
390
405
420 4
435 4
450
465
Thr
Val

Arg
Ay
Al a
Ser
Asp
Leu
Leu

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Gu Lys 340 345 350
Ile Ser Lys Ala Lys G.y A n Pro Arg Qu Pro @n Val Tyr Thr 355 - 360
Leu Pro Pro Ser Arg Asp Gu Leu Thr Lys Asn @ n Val Ser Leu Thr 370 375
oys WOWP4% G’y Phe Tyr Pro Ser Asp |le Al a Val PET(IS?904/062735 385
395 400 Ser Asn Ay Gn Pro Qu Asn Asn Lys Thr Thr Pro Pro Val Leu
416%1%9 PSQrIJA%p‘Fla YetsZhpRInpfigr 559 Pr?/'%/ S§ér“§§‘3{e‘ﬁ’-’#hr Val Asp Lys

eﬁi‘gﬂ Eibé‘ﬁ'fgu;[ﬁ) V%sThﬂ G%QIA% \éﬁg Ejﬂa Sé%er Sg{e rVaI Met His Gu

Leu Ser Pro Ay
45§eé6&g 1wy aDL T e‘f‘y:.s%'inl-é/ﬁl g,y pDIBOGi&lLyermADronAﬁyg Cys Arg Pro lle
470 47,!;‘048 Asn Al a hgsLeu Al a Gusseys Au Ay Cys Pro Val Cys lle
48Bed A2uvd9he VAl APS M1ANser Ber Il GYS séracly WalyprdOgsr By Thr Met Thr Arg

568 505 510 Leu Gmwoedy Val Leu Pro7ala Leu Pro G n M Val Cys Asn Tyr
5PBe 537 B8RS Seas@lwaer Aty Phe XdpuP3BerThirl bey\(Tpr| 8le Beo @y Cys Pro Arg
Val 530 535 540 8Asn Pro Val Val &@r Tyr Ala Val APa Leu Ser Cys G n Cys
Ledeu53n Bop SgshgsFhe. FlanGhp 0hz 074 437 @@rﬂyszmnﬁsezsi% Cys Arg Arg

Thr. Thr As Pro_Ly3As ¥65 57Q 575 Th As
Prr r %ﬁ%%gﬁ 5&% ‘%K?GJ%?’; gsorség L‘§?§ ‘li‘h Fo Y%é‘ﬁgs 590 Pr{) gr/g Selro
Pr %g% PLD. 955, 809 4o ol HrET60PhEs o 450 ALB 1P O0R 605 Pro lle

Pro 135 140
Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
145 * 150 155 ‘ 160
Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly
165 170 175
Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
180 185 150

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His

195 200 205
Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val
210 215 220
Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230
«210> 7
<211> 321
<212> DNA

<213> Homo sapiens

<400> 7 ‘

gacatcecaga tgacccagte tccatcctceca ctgtctgecat ctgtaggaga cagagtcace 60

atcacttgte gggcgagtea gggtattagce aggtggttag ccoctggtateca gcagaaacca 120
gagaaagceccc ctaagtcccot gatctatget geatccagtt tgcaaagtgg ggtcccatca 180
aggtteageg geagtggate tgggacagat ttcactctea ccatcagegg cctgecagect 240
gaagattttg caacttatta ctgccaacag tataatagtt acccteggac gtteggocaa 300
gggaccaagyg tggaaatcaa a 321

<210> 8

<211> 107

<212> PRT

<213> Homo sapiens

<400> 8
Asp Ile Gln Met Thr @ln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Arg 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 @ln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Gly Leu Gin Pro
65 70 75 80



<211> 1325 <212> DNA <213> Honp sapi ens <400> 11 aagcttcacc atgggatgga -
gctgtatcat cctcttcttg gtggcgacag ctaccggtgt 60 ccactccgac atccagatga
cccagtctcc atcctcactg tctgcatctg taggagacag 120 agtcaccatc acttgtcggg
‘cgagt caggW Q@ WO#AYARg t ggttagect ggtatcagca 180 gaaaccaBEFUSANGE6272S a
agtccctgat ctatgctgca tccagtttgc aaagt gggt 240 cctatcaagg ttcagcggca
gt ggat Elygrarn®hghla dha@vet Bac €48 t%g@ JoT BYD SeycRFcErydddgatttt gcaa

cttattactg ccaaca taf’laat agttacclc 360 cggccaaggg accaaggt gg
aaat cadagg My FIEdtgulY g8 did: ‘3355 420 gggaggaggt agcgaggt gc
agctggtgca gtctggagca gaggt gaaaa agcccgggga 480 gtctctgagg atctcctgta
agggttctgg agacagtttt accacctact ggatcggctg 540 ggtgcgccag atgcccggga
aaggcctgga. gf ggat gggg atcatctatc ctggtgactc 600 tgataccata tacagcccgt
ccttccaagg. agaggt cacc atctcagccg acaagtccat 660. cagcaccgcc tacctgcagt
ggagcagatt> gaaggcct cg gataccgcca tgtattactg 720 tacgagaggg gaccggggcg
1t gact a2ty Hpeocaggegas accct ggt ca ccgtctcctc 780 aggctctacc ggt gggggag
gct cgagct ¢ caaggagccg cttcggccac ggtgccgccc 840 catcaatgcc accctggetg
t ggagaxde gct gcccc gt gt gcatca cc tcaacac 900 caccatctgt gcc gct act
gcccca 399 ‘”c"’t '9?33?"983! 6’6?% gt gca
act acc ﬁaq%gg gg i@f" t:'é‘f gaacc
ccgt ggtete (?&Faa E%ag‘fc?fm t@ga?%?g T cf’g gcagcacca

ctgact gg Qa&%gkc%%agggéégag&%%kté Q.%%E aﬁg&a %%gatéa%ﬁewscté&caggaﬂ
CCt Ctt ehfcdrBIBdeebadiC abHiCed t ddfiQagéd £ ce8acidet s Cah@ggccct
cggaca@@ﬁ@g@@hﬁé&@aa@awaﬁa@ec@@eam&a dAaftacgitp Aghéqicegy CA@Aagagy

at ct gaakyggt et jaaeatgtac gajaticerqeraht@ict dAAgeedfgacdadidpge <2b0> 12 <211>
411 <2tatcddREL<@EBectEgm asaqticense aad@8cact? ddggGhyacTmgeRprccEysadol e Il e Leu
Phe Lewsvhdicofigy Tdmagghctalhitdgoggad ®ggbgaly balicakpggassetedagrgrt 84@ n Met Thr
A n Serctprerager BsitIreerSEeFtoqcgach Jseharageretapaeyty chapEoRCcEC\VER® Thr Il e
Thr QIsagﬂF Greearcara 6Fr"p Tyr Gn

ttecceccaa
gtggtggacyg
gaggtgcata
gtcagcgtce
gtctecaaca
ccocogagaac
gtecagectga
agcaatgggc
tcetteottec
ttecteatget
ctgtetecegg
aatgcecaccc
atctgtgellg
cctecaggtgg
ccgegeggeg

‘tgcegeegea

ceecgettee
cgactcecgg

<210> 10
<211> 613
<212> PRT
<213> Homo

<400> 10

DK

aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagcccteec
cacaggtgta
cctgectggt
ageceggagaa
tctacagcaa
ccgtgatgea
gtaaaggctc
tggcigtgga
gctactgecee
tgtgcaacta
tgaacccecgt
gcaccactga
aggactcecte
ggccctegga

sapiens

£Beqargaac

cccagcacct
caccctcatg
agaccctgag
aaagccgoegyg

geaccaggac -

agceccccate

caccctgece

caaaggcttc

caactacaag"

gctecacegtg

‘tgaggetctyg

gagctccaayg

gaaggagggc.

caccatgacc
cegegatgtg
ggtctectac

aagaaagttg
gaactecctagyg
atcteccgga
gtcaagttca
gaggagcagt
tggctgaatyg
gagaaaacca
ccateeccggg
tatcccagcg
accacgeccte
gacaagagca
cacaaccact
gagcegctte
tgecceoegtgt
cgegtgetge
cgettegagt
geegtggete

ctgcgggggt | cccaaggacc

ttectcaaag
caceccogatce

gcccctecee
cteccacaat

Met Gly Trp Ser Cys Ile Ile Leu Phe Lieu Val

1

5

10

I SHCCBFFEaeyCqassaTg S tggacasCRyackEacal 5
G n Ly acEEacac

agodcada

ggggaccgte
ccectgaggt
actggtacgt
acaacagcac
gcaaggagta
tetccaaage
atgagctgac
acatcgeegt
ccgtgetgga
ggtggeagcea
acacgcagaa
ggccacggtg
gcatcacegt
agggggtcct
ccatecegget
tcagctgtea
acccetitgac
ccagccetteco
aa

ttgtgacaaa 7
agtcttccte
cacatgegtg
ggacggcegtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
cteegacgge
ggggaacgtc
gagcctotce
cegocccate
caacaccacc
geccggecctg
ceektggetge
atgtgcacte
ctgtgatgac
aagtccatcc

Ala Thr Ala Thr Gly

15

780 .
8490
900 .
960

1020 .

1080
1140
1200

1260

1320
1380

1440 -
1500 -

1560
1620
1680
1740
1800
1842

Val His Ser Glu Val Gln Leu Val Gln Ser Gly
20 25
Pro Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly
35 40
Thr Thr Tyr Trp Ile Gly Trp Val Arg Gln Met
50 55
Glu Trp Met Gly Ile Ile Tyr Pro Gly Asp Ser
65 70 75

Ala Glu Val Lys Lys
30
Ser Gly Asp Ser Phe
45
Pro Gly Lys Gly Leu
60
Asp Thr Ile Tyr Ser
80



50 55 60 Ser Leu Ile Tyr Ala Ala Ser Ser Lein Gn Ser Ay Val Pro Ser Arg
65 70 75 80 Phe Sex Gy Ser Ay Ser Ay Thr Asp Phe Thr Len Thr Ile Ser Ay

100
An
Ay
Au
Ay
Met
Ser
Ser
Lys
Arg
ay
Arg
Cys
Pro
320
335
345

85 90 95 W“Q“%O G u Asp Phe Ala Thr Tyr Tyr Cys A n An Tyr Asn Ser

105 1 2004/ 074432 PCTI US2004/ 002725 Tyr PRETAIS3OO#M2REe Gy

Gy Thr L Val Gu lle Lys Ay Gy 115 120 125 dy Ay Ser Gy Ay dy
Se%r@ ?/erGl)é c&V 8y Yo vy 136251' Ajllﬁogi%§yf4ﬁ’i e\)%%’ An Ser Ay A a
Valm Ly P u I 5 e Ser Cys Lys
S8 S hEy i B R o et bt g Aeh o B e Vel Ay @
Pr ayE Wy Yos Guk hﬁé‘@yUA%Hﬁr 1yGry1 1dep 19 Tp8@1yl 82n 19 Tyr Pro Ay Asp
Asp Thr |hesTyr Ser Pro Senz2&he G n Gy G ni12895 200 205 Val Thr Ile
Al ghAsted velSgrr Wak sser séthimldl serT¥hr s @G PEopsd1@aR1#he?220 Ser Ser Leu
Al a Se¥3®Asp Thr Ala Meti13gr Tyr Cys Thr MYy dy 225 230 235 240 Asp
A yroabeundpa 8o Fep Sgrylyg Fed ThrTReT (Y G TharAdgplsdreuwp45 250 255  Ser

Ser4¥hr dy G% Ay X8 Ser Ser Ser I\_yé Au Pro Leu Ar¥f? 260 265 270 Pro
oy $1Rr rePEE™ I Y ﬁ%? BRPATYFh PRe RFOATEE VAP B By s ¢S 275 280 285
Prq Vi l].e al _Asn.Thr T ll.e S yr Cys 290 295 300
Th?*“ﬁg%“rhryélﬁ %‘I’ ?\ééusﬁ %1%;‘;:5 ar- I:llé]ﬁ %eo y/%lf’gﬁ%eua s n 305 310 315
VadinVedr QU8 ASN1LdY Tyl 8eA3Ry \Gtr AL8 VBACVL] Unpe¥all beo g Leu Pro 325 330
Gy Cys Ree Arg Ay Val AgpgPro Val Val Serpsyr Ala Val Ala Leu 340

35@er Sser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Aen His Lys Pro

= 210 * 215 220

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys

225 230 235 240

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro

' 245 250 255
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
260 265 270
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
275 280 . 285
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
290 295 300

Ala Lys Thr Lys Pro Arg Glu Glu Glm Tyr Asn Ser Thr Tyr Arg Val

305 310 315 320

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu

325 330 335
Tyr Lys Cys Lys Val Ser Asm Lys Ala Leu Pro Ala Pro Ile Glu Lys
340 345 ‘ 350
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr

- 355 - 360 365

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
370 375 380

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu

385 390 395 400

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu

405 410 415
Asp Ser Asp Gly Ser Phe Phe Lieu Tyr Ser Lys Leu Thr Val Asp Lys
420 425 430
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
435 440 445

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
450 455 460

Lys Gly Ser Ser Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro Ile

465 470 475 480

Asn Ala Thr Leu Ala Val Glu Lys Glu Gly Cys Pro Val Cys Ile Thr

485 490 495
Val Asn Thr Thr Ile Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val
500 505 510
Leu Gln Gly Val Leu Pro Ala Lieu Pro Gln Val Val Cys Asn Tyr Arg
515 520 525

Asp Val Arg Phe Glu Ser Ile Arg Leu Pro Gly Cys Pro Arg Gly Val
530 535 540

Asn Pro Val Val Ser Tyr Ala Val Ala Leu Ser Cys Gln Cys Ala Leu

545 550 555 560



Ser Cys G n Cys Ala Leu Cys Arg Arg Ser Thr Thr Asp Cys Ay Ay 355 360 365
Pro Lys Asp His Pro Leu Thr Cys Asp Asp Pro Arg Phe G n Asp Ser 370 375 380

Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pro Ser Arg Leu 385 390 395
400 Pro WO20MT4&Er AspThr Pro |le Leu Pro G n 405 410 PCHVBMOYEN2I5 1> 5
<212> PRT <213> Hono sapiens <400> 13 Thr Tyr Trp I'le dy 1 5 <210> 14

<211> Fys Rl prg R ¥ Thr Hepp Cea5iienely 25005y Asp s PEO‘Fy‘—Fl Pro Ay Asp Ser

Asp Thr_lle Tyr Ser % Ser Phe.dn %76 10 15 dy - 2004/ 074432
PCT/ USE@G4?WO§?%5ASP<§{?)§‘-’§5P’“@‘HE AFP 221 P PigF §E’i§ F¥9pi ens <400> 15

o ool et il 880 TV et e e 08 BB per AT 12075

saplens

Pro Ile Leu Pro Gln

610

<210>
<2]11>
<212>
<213>

11
1325
DNA
Homo

<400> 11
aagcttcacc
gcactecgac
agtcaccate
gaaaccagag
cccatcaagg
gcagcctgaa
cggccaaggg
gggaggaggt
gtctctgagy
ggtgcgecay
tgatacecata
cagcaccgcc
tacgagaggg
aggctetace
catcaatgece
caccatcetgt
cctgecteag
ctgccoegege
actetgcege
tgaccecege
atcccgacte
gaaactcate
ctaga

<210> 12
<211> 411
<212> PRT
<213> Homo

<400> 12

sapiens

atgggatgga
atccagatga
acttgtcagg
aaagccecta
ttcagegaca
gattttgcaa
accaaggtgg
agcgaggige
atcteetgta
atgeccggga
tacagecccgt
tacctgecagt
gaceggggeg
ggtgggggag
accctggctg
geoggetactk
gtggtgtgea
ggcgtgaace
ggcagcacca
ttecaggact
ccggggecet
tcagaagagy

gapiens

gctgtatcat
cccagtetec
cgagtcaggag
agtcectgat
gtggatctgg
cttattactg
aaatcaaagyg
agektggtgea
agggttetgg
aaggcctygga
ccttecaagg
ggagcagect
ttgactactg
gctegagete
tggagaagga
gececccaceat
actaccgcga
ccgtggtete
ctgactgcgg
cctettecte
cggacaceccc
atctgaatgg

cctettettg
atccteactg
tattageagyg
ctatgctgea
gacagattte
ccaacagtat
agggdgeggat
gtctggagea
agacagtttt
gtggatgggg
ccaggtcacc
gaaggccteg
gggecaggga
caaggagcecyg
gggctgcece
gaccegegtyg
tgtgegette
ctacgeegtg
gggteccaag
aaaggcccct
gatccteeca
cgecoegeacat

gtagccacag
tectgeatetg
tggttagcet
tcocagtttge
actctcacca
aatagttace
tcecggaggag
gaggtgaaaa
accacctact
atcatctate
atctcageccy
gacaccgcca
accctggtea
ctteggecac
gtgtgcatca
ctgcaggggg
gagtccatce
acteteaget
gaccaccaect
ccoeccagec
caataagcgg
caccatcatce

ctaccggtgt
taggagacag
ggtatcagea
aaagtggggt
tecageggect
ctcecggacgtt
gcggcagegy
agccogggga
ggatcggety
ctggtgacte
acaagtccat
tgtattactg

ccgtetecte:

ggtgecegecc
cegtoaacac
tectgeegge
ggctecctgg
gtcaatgtgce
tgacctgtga
tteccaagtce
ccgcagaaca
accattgatt
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Met Gly Trp Ser Cys Ile Ile Leu Phe leu Val
1 5 10
Val His Ser Asp Ile Gln Met Thr Gln Ser

20 25
Gly Asp Arg Ile Thr
35 40
Trp Leu Ala Gln Gln

Ala Thr
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Ser
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Pro Ser Ser Leu Ala
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Ser Val val Thr Ala Ser Gln Ile

45
Lys

Cys Arg Gly
Glu
60

Gly

Ser Arg Pro Ala

50
Leu

Lys Pro Lys

55
Ala Ser Gln
70

Ser

Ser Val Pro
75

Thr

Ser Ser Leu
65

Phe

Ile Tyr Ala Ser Arg
80
Phe Gly

S0
Tyr Cys

Leu Thr Ile Ser

as
Asn

Ser Gly Ser Gly
85
Pro Glu Asp

100

ly Thr Asp

Leu Gln Phe Ala Thr Tyr Gln Gln Ser
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Thr Lau
ThITyFhPr@ @xg@5rg80 phe |GyCGyln Alw Wy LYy Valy@lwdde Ths ®EY Giyr  Arg Val Lau
33540 45 Lau Pro AP8 Lau Pro G n Vak>val

dn

Al a
Asn
Adn
Val

Pro
Cys A
Thr
Phe
Pro
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1510 15 Ala Val

%§n
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Tyr Pro Gly

val

Ser
225
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ser
Pro
Cys
Pro

305
Val

Gly
Ser
Pro
Ser

- 385
Pro

<210>

Thr
210
Ser
Arg
Gly
Arg
Pro

2990

Val
Cys
Cys
Lys
370

Ser

Gly
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<2135

<400>

195
Ile

Leu
Gly
Ser

Cys
275
val
Met
Cys
Pro
Gln
355
Asp

Ser

Pro
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PRT
Homo sapiens
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<212> PRT <213> Honp sapi ens

<212> PRT <213> Honp sapi ens

Pro Arg Thr
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180
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Ser
Lys
vVal

-

Thr
260
Arg
Cys
Thr

Asn

Arg
340
Cys
His
Lys

Ser

Ser
Ala
Ala
Asp
245
Gly
Pro
Ile
Arg
325
Gly
Ala

Pro
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405

Thr Tyr Trp Ile Gly

1
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<400>

14
17
PRT
Homo sapiens
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Asp
Ser
230
Gly
Ile
Thr
Val
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Val
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Leu
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3580

Thr
Lys
215
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Trp
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Asn
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375
Pro
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Ile
200
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Thr
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Gly
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280
Asn
Gln
val

Pro

Arg
360

Cys

Pro

Ile

185

1

Lys Ala PregPro Pro

Tyr Ser Pro

Ile
Ala
Gln
Ser
265
Thr
Thr

Gly

Val
345
Arg
Asp

Ser

Leu

Ser
Met
Gly
250
Ser
Leu
Thr
val
Phe
330
Val
Ser
Asp

Leu

Pro
410

Thr

Tyr
235

Thr
Ser
Ala
Ile
Leu
315
Glu

Ser

Pro

Pro
385
Gln

Ser

Ala
220

Tyr
Leu
Lys
Val

Cys
300
Pro

Ser
Tyr
Thr
Arg

380
Ser

Phe
205

Tyr
Cys
val
Glu
Glu
285
aAla
Ala
Ile
Ala
Asp
365
Phe
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<400> 18 dn
<212> PRT <213>

GQu Lys u dy Cys Pro Val Cys Ile Thr Val

Asn Tyr Arg Asp
FBg Ay val Asn
n Cys Ala Lau
p Hs Pro Leu

ﬂ%zggé/& 725 Pro Arg
Cew7d15 120 125 Pro Ser -
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Arg
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Cys
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255
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335
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Trp
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240
Ser
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Cys
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Serx

Leu
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1
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<210> 20 <211> 9 <212> PRT <213> Hono sapiens <400> 20 Asp Val Arg Phe Qu
Ser Ile Arg Leu 1 5 <210> 21 <211> 9 <212> PRT <213> Honp sapi ens <400>
21 Tyr Ar Val Arg Phe du Ser Ile 15 <210> 22 <211> 9 <212> PRT
<213> Horr%'os’él EAE2 '<400>. 22 Leu Arg Pro Arg Cys Arg ProP¢TESIO#00212%5 <210>
23 <211> 9 <212> PRT <213> Honp sapiens <400> 23 Ser Arg Leu Pro Ay Pro
Ser Asp Thr . 1 S <210> 24 <211> 9 <212> PRT <213> Honp sapi ens <400> 24
Cys Argzﬂ 7FI e Asn Ala Thr Leu Ala 1 5 <210> 25 <211> 9 <212> PRT <213>

HOMD  Sgpy £Nopyr

<213> Homo sapiens

<400> 15
Gly Asp Arg Gly Val Asp Tyr
1 5

<210> 16

<211> 11

«212> PRT

<213> Homo sapiens

<400> 16
Arg Ala Ser ®ln Gly Ile Ser Arg Trp Leu Ala
1 5 10

<210> 17

<21l> 7

<212> PRT

<213> Homo sapiens

<400> 17
Ala Ala Ser Ser Leun Gln Ser
1 5

<210> 18

«<211l> 9

<212> PRT

<213> Homo sapiens

<400> 18
Gln Gln Tyr Aen Ser  Tyr Pro Arg Thr
1 5 ‘

<210> 19
<211> 143
<212> PRT .
<213> Homo sapiens -

" «400> 19
Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro Ile Asn Ala Thr Leu
1 5 . 10 15
Ala Val Glu Lys Glu Gly Cys Pro Val Cys Ile Thr Val Asn Thr Thr
. 20 25 30
Ile Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gln Gly Val
35 ‘ 40 45
Leu Pro Ala Leu Pro Gln Val Val Cys Asn Tyr Arg Asp Val Arg Phe
50 55 60
Glu Ser Ile Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val
65 70 75 80
Ser Tyr Ala Val Ala Leu Sexr Cys Gln Cys= Ala Leu Cys Arg Arg Ser
85 S0 85
Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp
100 105 110



-10 WO 2004/074432 PCT/ US2004/ 002725 <400> 25 Leu Pro Ay Pro Ser Asp Thr
Pro lle <210> 26 <211> 9 <212> PRT <213> Honp sapiens <400> 26 Cys
Pro Arg G VaI Asn Pro Val Val 15 <210> 27 <2,11> 9 _<. 212> PRT <213>
Homo sapl"gﬁs2 W2 27 Arg Pro Ile Ash Ala' Thr Leu Al a VBFT’UP“:?"OQZQ?RD 28
<211> 9 <212> PRT <213> Honp sapiens <40Q0> 28 Val _Ala Leu Ser Cys @ n Cys
A a Lefro1ris Pho@n dep Sp113enga” 8e7 3¥s R €242 M0t CHpt¥hs  <400> 29
999! 9539°.4.99L0Ag! 5. 94A06A0E0, a2 rhodddagtc L6t gaagat c 60
tcctgtaagglﬁf ctggat a agct {gcc agctac tggoctgggt gcgccagatg 120
cccgggaaag gcctggagtg gatggggatc atctatcctg gtgactctga taccagatac 180
agcccgtcct tccaaggcca ggtcaccatc tcagccgaca agtccatcag caccgcctac 240
ct gcagkgge- gwagcct gaa ggcctcggac accgccatgt attactgtgc gaga 294 <210> 30
<211> 9811xH 2> PRT

<212> PRT

<213> Homo sapiens

<400> 20
Asp Val Arg Phe Glu Ser Ile Arg Leu
1 5

<210> 21

«211> 9 *
<212> FPRT

<213> Homo sapiens

<400> 21
Tyr Arg Asp Val Arg Phe Glu Ser Ile
1 5

<210> 22

<211> 9 -
<212> PRT

<213> Homo sapiens

<400> 22
Leu Arg Pro Arg Cys Arg Pro Ile Asn
1 5

«210> 23
<211> 9
<212> PRT ,
'«213> Homo gapiens

<400> 23
Ser Arg Leu Pro @ly Pro Ser Asp Thr
1 ) 5

«<210> 24
<211> 9
<212> PRT }
<213> Homo sapiens

<400> 24
Cys Arg Pro Ile Asn Ala Thr Leu Ala
1 5

<210 25

<211> 9

<212> PRT

<213> Homo sapiens
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<213> Honp sapiens <400> 30 Qu Val @n Leu Val An Ser Gy Ala Ju Val Lys
Lys Pro Gy Qu 15 10 15 Ser Leu Lys Ile Ser Cys Lys Gy Ser Ay Tyr Ser
Phe Thr Ser Tyr 20 25 30 Trp lle Ay Trp Val Arg G n M s Ay
Leu Qu 1&84{%‘{“7"% 40 45 Ay Ile lle Tyr Pro Ay Asp SeéC’ﬁng%ﬁ‘ozﬁsg Tyr
Ser Pr 94@9; zggie 50 55 60 -11 WD 2004/074432 PCT/ US2004/002725 Gn dy Gdn
Val Thy ll5o3ery A8 ASPaLYSeehrd I18eSer Thr Ala Tyr 65 70 75 80 Leu An Trp
Ser SerqlLeu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys as 90 95 Ala Arg <210>
31 <211> 285 <212> DNA <213> Hono sapi ens <400> 31 gacatccaga tgacccagtc
tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60 atcacttgtc gggcgagtca
gggot at #ay> agct ggttag cctggtatca gcagaaacca 120 gagaaagccc ctaagtccct
gat ct at P>gcatccagtt t gcaaagt gg ggtcccatca 180 aggttcagcg gcagtggatc
tgggacaggﬁ’ REactctca ccatcagcag cctggagcct 240 gaagattttg caacttatta
ctgccad %ﬁ’?ﬁ?ﬁé?ﬁ%?’*accct 285 <210> 32 <211> 95 <212> PRT <213> Hono
3§Pigfg4o§4§9> 32 Asp Ile dn Nb% Th{|GI$hSeEyPrz SeL|Seg Leé Sea‘AI?|Seg

a p a. e r s Arg a Ser n y e Ser
Ser Tr%{%o 5’11%01‘5{8%51\?5’5%% {'Iljjl/lr h]réln Gn Lys Pro Qu Lys Ala Pro Lys Ser
Leu Ile 35 40 45 Tyr Ala Ala Ser Ser Leu G n Ser Gy Val Pro Ser Arg Phe
Ser Ay

<210> 27
<2]11> 9

£212> PRT
<213> Homo sapiens

X

i/ <400> 27
) Arg Pro Ile Asn Ala Thr Leu Ala Val
1 5

<210> 28

<211> 9

<212> PRT

<213> Homo sapiens

<400> 28

Val Ala Leu Ser Cys Gln Cys RAla Leu
1 5 ,

<210> 29

<211> 294

<212> DNA

<213> Homo sapiens

. <400> 29
( gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagce ceggggagte tetgaagate 60
teoctgtaagg gttctggata cagetttace agectactgga teggetgggt gegecagatg 120
cccgggaaag gectggagtg gatggggatc atctatcctg gtgactetga taccagatac 180
ageccgteet tceccaaggoca ggtcaceate tcagecgaca agtccatcag caccgectac 240
ctgcagtgga gcagcctgaa ggoctoggac accgecatgt attactgbge gaga 294

<210> 30
" <231> 98
<212> FRT
<213> Homo sapiens

éigozaioGln Leu Val Gln Sexr Gly Ala Glu Val Lys Lys Pro Gly Glu

Sir Leu Lys Ile Sir Cys Lys Gly Ser égy Tyr Ser Phe Thr QZr TYVT

‘ Trp Ile Gly ;2p Val Arg Gln Met iio Gly Lys Gly Leu égu Trp Met

Gly Ile ;ie Tyr Pro Gly Asp ggr Asp Thr Arg Tyr ;Zr Pro Ser Phe
50 55 60
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50 55 60 Ser Ay Ser Ay Thr Asp Phe Thr
65 70 75 80 Gu Asp Phe AI a Thr Tyr Tyr
90 95

-12

WO 2004/074432

Leu Thr
Cys Gn Gan Tyr Asn Ser Tyt Pro 85

Il e Ser Ser

Leu dn Pro

PCT/US2004/002725

Glon Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

80

a5

ctgtaggaga cagagtcacc
cetggtatca gcagaaacca
tgcaaagtgg ggtcceccatea
ccatcageag cctggagect

accet

Ser
Gly
Pro
Ser
60

Ser

Asn

Ala
Ile
Lys
45

Ser

Ser

Ser
Ser
30

Ser

Phe

Leu

val Gly
15
Ser Trp

Leu Ile
Ser Gly
Gln Pro

80
Pro

65 70 75
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
: a5 90
Ala Arg
<210> 31
<211> 285
<212> DNA
<213> Homo sapiens
<400> 31
gacatccaga tgacccagtce tccatecctea ctgtctgecat
atcacttgte gggcgagtca gggtattage agetggttag
gagaaagccece ctaagtcect gatctatget geatccagti
aggttcageg geagtggate tgggacagat ttcactctca
gaagattttg caacttatta ctgccaacag tataatagtt
<210> 32
<211> 95
<212> PRT
<213> Homo sapiens
<400> 32 .
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 ' 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala
35 40
Tyr Ala Ala‘Ser Ser Leu @ln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr

85

90
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