29 MAY 2006 WD 03/046012 PCT/ EPO2/ 13681 ANTI GEN PRESENTI NG CELL _TARGETI NG
CONJUGATE, AN ANTI GEN PRESENTI NG CELL CONTACTED W TH SUCH CONJBRAFEY 2644 R
USE FOR VACCI NATI ON OR AS MEDI CAMENT, AND METHODS FOR THEI R PRODUCTI ON OR
GENERATION 5 Field of the Invention The present invention relates to a
conjugate for targeting antigenic material to antigen presenting cells,
phar maceuti cal preparations containing conjugates or antigen 10 presenting
cells (APC) sdV99¥d¥t%ed, and to conjugates or APCs for (PSE/EP/188UI cal
treatnment. The invention further relates to the use of such conjugates to
manuf act ure nedi camenhsTicen prisENELOE Ee ClARGERDNE QoNDE @pent i ¢ treat ment
of humans or ani ng| r.R ent disease or disconfort. 15
Background of t he%@leéﬁ%i %%f&égg}q%éfgﬁ}éscq}ng\c?%g églrﬁnﬁuc%f:?%u%@hoi eties to
antigen presenting celrHBIRIUSEKFORWWACGINAITON ORN@y NBOJICBEENT, ARDNPri se at

| east one antigeni ¢ i gt GANERAEIR! ShBuPR O HCLLARATROEL Y. The
targeting noiety determnes the type of antigen presenting cell that is
targeted. THe antigenic npoiety is the part of the conjugate which, after
internalization, is processed bypiliey BRCINCLYAfichhe antigen presenting
cell, and fragnents thereof are presented via MHC 25 class | or MHC class I
mol ecul es. This resul 82 pPreGeRt AEERVERN sAlHFesTHO celdonaegatrateon,
respectively, thesehvng ARdUehd rdRe M)l 96NitidRh Y sSRELAd ice1idimune response
which is either of the cytotoxic T-cell type or of the hunoral type. CIL
activation i s BBEEMGEHFLFHr PEFPIGANGOIUMOPEEEINS. CFD UEBFET (P 2R HEGBL i on of
CTL, cytokinesppeoshiaag bar1Ehlamel k6 pradecegcasgaty .cohfligarepr &daetson of the

anti bodi es by %ngelllsles in r-tlx_eh 1-c(a:fI tl_rsea%rcleentn.e;f\ggsianrv%nr:ggn %Ellr elrag:!a{lagtetshe B-cells.

to the use of such conjugates to manufacture medicaments for
the prophylactic and/or therapeutic treatment of humans or
animals to treat or prevent disease or discomfort.

15

Background of the invention
Conjugates for targeting antigenic moieties to
antigen presenting cells are known as such. They typically
comprise at least one antigenic moiety conjugated to a

20 targeting moiety. The targeting moiety determines the type of
antigen presenting cell that is targeted. The antigenic
moiety is the part of the conjugate which, after
internalization, is processed by the machinery of the antigen
presenting cell, and fragments thereof are presented via MHC

25 class I or MHC class II molecules. This results in CTL
activation or Th cell activation, respectively, thereby
inducing an antigenic moiety specific immune response which
is either of the cytotoxic T-cell type or of the humoral
type. CTL activation is essential for killing tumor cells.

30 For full induction of CTL, cytokines produced by Thl-cells
are necessary. For a production of the antibodies by B-cells,
Th2-cells are necessary for stimulating the B-cells.

Wallace et al, 2001, reported that targeting anti-Fc
gamma Rl to a myeloid cell line using Fab-PSA (prostate



Wal |l ace et al, 2001, reported that targeting anti-Fc ganma Rl C%‘?%W%@bd
1

cell line using Fab-PSA (prostate 29 MAY 2006 WD 03/046012 2 P
specific antigen) resulted in a MHC class | associated presentation,
followed by killing of the nmyeloid cell line. This nethod will suffer from

t he di sadvantage that the distribution pattern of the Fc gam pa receptor is
not 5 restrict e dsoerzof essi onal antigen presenting cells.pe T&{"ﬁ" NN )Y

Am gorena et al., 1999; Machy et al. 2000, reported that wt |posomal
formul ati ons containing antigen M—IC class | and WHC class Il presentation
may be obtained. However, this rreans of delivery of antigen is not 10

specific for professional .ant ent| nd coul result in the
anti geni ¢ noi et PREY &S e‘?{ﬂ-‘lﬁﬁni 9\55 %ous [}8{ C&?ss egs%cf“taﬁ%d hunan or

ani mal body, W predeheaassocifal Biveti sk klchflmgawl nige pokeotd alelsideeef f ect s.

One particul ar W{e&“%?‘i%{ Qfi¢$si %ggL Ang gﬁ%rdl]s%@gﬁlecs nt{hn ggl | s are

dendritic cells er a Logten Scri a series of
scFvs nonocl onaﬂlsmbubtrdypfaraegnemfstlmlFthm@@ogm%émhumrmOCdendr| tic cell

sub popul at | ans, e caus hoy 8- ynaubest 2ed; Lhab conuanti agLhese

scFv-anti body fragnments into conplete human anti bodieS and 20 fusing them
to an antigen may be udeddler PurgégerrdertviEry 68%%ntirghett 8l -,

sub- popul ati ons;edo d@@g&ﬂﬁe‘dctfr‘@t{ Iw&tﬁorlporsbﬁgla&%umlt‘ataeﬂéI&atthpmbg but no’
results have been shown. Th t hough initial prom sing results have been

us,

obtained in the&FtIent Wit &lps e r?§d &35 dri InBf abton F8YRF geting to
and presenting aptdigeds Hyweant] gen spResantbE niplicety £t batigehovs detbot h a
conpl ete i ne respons and F?1%e0|f C|t in terns_of t

pr of essi onaltanfPUEH pr B EROFREF CBF SR SEeB ARy BF paldeL A% dda

result 1n the antigenic m01et1es to end up in various other
tissues of the human or animal body, with the associated risk
of causing potential side effects. ‘
One particular type of professional antigen
15 presenting cells are dendritic cells. Lekkerkerker and
Logtenberg 1999 described a series of scFvs monoclonal
antibody fragments which recognize human dendritic cell sub-
populations. The authors hypothesized that converting these
scFv-antibody fragments into complete human antibodies and
20 fusing them to an antigen may be used for targeted delivery
of antigens to sub-populations of dendritic cells for
therapeutic applications, but no results have been shown.
Thus, although initial promising results have been
obtained in the art, there remains a need for methods of
25 targeting to and presenting antigens by antigen presenting
cells that provide both a complete immune response and
specificity in terms of targeting to professional antigen

presenting cells.

30 Summary of the invention
According to the present invention a conjugate for

targeting antigen presenting cells is provided, comprising:



According to the present invention a conjugate for targeting ag%b&enz
presenting cells is provided, conprising: 29 MAY 2006 WO 03/ 046 4Y 2006
PCT/ EPO2/ 13681 at | east one antigenic noeity conjugated to a targeting
noeity that is capable of binding to a cell surface structure of an antigen
presenting celll, and upon binding inducing a CTL response and a T- hel per
response. 5 | icular, according to the present invention a conjugate

f or targetinngﬁﬁ%%gﬁypresenting cells is provided, congi"™&PHG3e#t | east one
antigenic noiety conjugated to a targeting noiety that is capable of
binding to a cell surface structure of ah antigen presenting cell, wherein
the 10 conjugate is capable of being internalized and processed by said
antigeni c preséhtisfftcers WGereHs reridausenipvetedseda wnde§erd ¢ noi ety

fragments therqgfity ther presepimd ¥ ailNHhg Gloagscdiiand-Mde ¢tassuld
nol ecul es of the anti %en presenting cell. 15 The invention also provides a

nucl ei ¢ aci d s@§UEFhCBTLEThPFEEFHG E Fldlei T hEPH LqdenE P ERTddi Ag t he

antigenic noi ety &fspohaé nnk and-nailpaicl-esgorei.d sequence encoding the
targeting nojety of claim ]t,or The inventi (%gsf urther provjdes a host cell

2,
20 transformed or trandfBRBGUE NGCEINEF e REi B SEJh et S 8r ding to
claim 16 or ancexjpugssi oor tectoringcanridengptezenclmy mells 13, pAgdard Nng to a

further aspect i n | ovi ded . t fo Ci a conjugate
according to clcéu rlfq\ég %{ %Eg{ co\é‘ﬁpgﬁsﬁggﬁf?ﬁ[tez)qg%pc’rsongpgcudt g(?iang host cells

accordi ng to cltarge2@gunefeatyctimati tisorrraale o3 Bgnedqer d9sd oreldfsurifecaiucl ei ¢

aci d encodi ng the,cQRUgAlH %@idg%lﬂYpEJ'!s%nG% ugaie w3 bofed.  and isolating
the conjugate fromthe cells and/or culture medi um
10 conjugate is capable of being internalized and processed by

salid antigenic presenting cell such as to cause processed
antigenic moiety fragments thereof to be presented via MHC
class I and MHC class II molecules of the antigen presenting
cell.

15 The invention also provides a nucleic acid sequence
comprising a nucleic acid sequence encoding the antigenic
moiety of claim 1 and a nucleic acid sequence encoding the
targeting moiety of claim 1 or 2.

The invention further provides a host cell

20 transformed or transfected using a nucleic acid sedquence
according to claim 16 or an expression vector according to
claim 17-19.

According to a further aspect the invention provided
a method for producing a conjugate according to claim 1 or 2,

25 comprising the steps of culturing host cells according to
claim 20 under conditions allowing expression of the nucleic
acid encoding the conjugate whereby the conjugate is formed,
and isolating the conjugate from the cells and/or culture
medium.

30 A method for generating an antigen presenting cell
capable of eliciting an immune response via MHC class I and
MHC class II presentation of processed antigen fragments is

furthermore provided, comprising the step of contacting an



30 A nmethod for generating an antigen presenting cell capable %{?I@P ci'OtOi6ng
an i nmune response via MHC class | and MHC class |l presentati Y
processed antigen fragnents is furthernore provided, conprising the step of
contacting an 29 MAY 2006 WD 03/ 046012 4 PCT/ EPO2/ 13681 antigen presenting
cell wth a conjugate according to claim 1-15. The invention further

provi des an anggefdledRs €senting cell obtainable with the hod of claim 22,
as well as the 5 use of a conjugate of claim 1l-15 or an an gwsf)stlesenti ng
cell according to claim 23 for prophylactic or therapeutic vaccination. A
conjugate according to claim1-15 or antig§en presenting cell according to
claim23 for use as a nedicanent 10 is provided. The invention furthernore
provi des a confUg® PEREEHFUIhGetd W i ninopte &rcartingeho fit@ddnting cel |
according to chaisn 23 for use in the prevention, retardation and treatnent
of a disease selected_fromthe, grqup_consistin 15 of Al zhei ner,,

at heroscl erosi s, cancg{;“,e ’d’ivﬁﬁtéltcg‘s%ugﬁk\?-r gﬁ?‘ﬁ‘&?gi ALY ISAPEES EEdAFi ti s, and
the |ike. DetactEd obesitnapei eicrofthé hethhy est iconid 2, paesent anwawt i on

provides, by way. ofe Largeling. 4. 20, GO0LY9aLe Lol 8L NG A0, anlJ gen

det er m ni ng noi e?y and a lgargeti ng noiety w th spegl i ty or ant i gen
presenting cekesl aceprdivg targetind2 Ydorrvergphylpctiaker Pregepssiieg and
presentation of_ anti.gepic material by antigen presenting cells, whereby
antigenic fragnents of said conjugate are 25 presented via MHC class | and
class Il nol ecul es cafisFerjugyte iaraELHY &° CH2ipesponse aHd I8 T- hel per

response an ef {egidntenginduchi@ra@hgald a5 20f séhesadaptd weqidamdne system
If the antll%enl_c noiety is of parasitic, fungal,

is providéd.

The invention furthermore provides a conjugate

according to claim 1-15 or an antigen presenting cell

according to claim 23 for use in the prevention, retardation

and treatment of a disease selected from the group consisting

15 of Alzheimer, atherosclerosis, cancer, diabetes, HIV-

seropositivity, AIDS,Hepatitis, and the like.

Detailed Description of the invention
The present invention provides, by way of targeting a
20 conjugate comprising an antigen determining moiety and a
targeting moiety with specificity for antigen presenting
cells, for the targeted delivery, up-take, processing and
presentation of antigenic material by antigen presenting
cells, whereby antigenic fragments of said conjugate are
25 presented via MHC class I and class II molecules causing by
inducing a CTL response and a T-helper response an effective
induction of all arms of the adaptive immune system.
If the antigenic moiety is of parasitic, fungal,
bacterial, viral or autologous (tumor) origin then due to the
30 specific immune response the conjugate functions as an anti-
parasitic, anti-fungal, anti-bacterial, anti-viral or anti-

tumor agent, respectively.



bacterial, viral or autologous (tunor) origin then due to the 291\2?6% Q{SC
i nmune response the conjugate functions as an anti parasitic, Y B
anti-bacterial, anti-viral or anti- tunor agent, respectively. 29 MAY 2006
WD 03/ 046012 PCT/ EPO2/ 13681 5 The antigen presenting cell which presents
antigenic nmoiety fragments may be generated in vitro or in vivo. This
nmeans that both the conj ugate and antigen presenting cell contacted with

t he conj ugateW%“"'(?i“to}o or invivo is suitable 5 for use PRTBPBRHH actic or

t herapeutic vaccination and as a nedicanent for the antigenic noiety

rel ated diseases. A full immune response& i s obtained when an antigenic

noi ety is taken wup, processed and presented by the professional antigen
presenting cell. 10 IThecantefent REFIPFInY mAtAovhicapyeseantanampueee for | ocal

tunors and ”etr%ﬁte@?'&a%{n%ﬁfs SHK I8 Yyenk PIRLIOL REEARY of GQULIES @nfwnor al
response and a cellular response. For a cellular response both a CTL

activation (cl2a&s| tffaésPPFEtféﬁ) CoOga¥h ¥ PREEATVRFFOREERY &84 |

restriction) %&t@@ﬁ&ﬁ&ﬁﬁ:y thkb carnhejaperur 85006 sHS ihead:d @shatitep1 LTL
activity (T I)

2)..T t t
Pased o (g FTHHaFRG ThEEH Rk TgR: BREORBRF &1 RGCa aeraen Eorbi ety

conj ugat ed to xaedltcamgei ifog v ehyigemdual heieaft e&latretlediralaseat iAo fuEind

processi ng 20 he ti r t|n el sentatian of antlgenlc
noi ety fragnen%‘%? B%%?h%g%ogg% %Méib A{Eai? Ole %cul es @nhd in an
anti geni ¢ noi ety, ppecsssed amwﬁv@ﬁMnether esmgeonéllh@n(;mﬁnugate for
targeting anti cREESERLL NG cells 25 conprises at |east one antigenic

moi ety conjugated to @ targeting noiety. The targeting noiety specifically
directs tHRE conjugat & t@RaeE diNerary f ABBURIThGERRY & Sofn tAREiahtiogen

presenting cellscal tumors and metastasis after surgery. Immunotherapy

requires a humoral response and a cellular response. For a
cellular response both a CTL activation (class I restricted)
and Th cell activation (class II restriction) are necessary.
15 T-helper responses lead to better CTL activity (Thl) as well
as humoral responses (Th2).
The present invention is based on the finding that a
conjugate comprising an antigenic moiety conjugated to a
targeting moiety results after internalization and processing
20 by the antigen presenting cell in a presentation of antigenic
moiety fragments by both MHC class I and MHC class II
molecules and in an antigenic moiety specific adaptive immune
response.
The conjugate for targeting antigen presenting cells
25 comprises at least one antigenic moiety conjugated to a
targeting moiety. The targeting moiety specifically directs
the conjugate to a cell surface structure of the antigen
presenting cell.
The antigen presenting cell may be a B-cell, a
30 monocyte, or a dendritic cell. These cells may originate from
blood, tonsil, synovial fluid or bone marrow. In blood the B-
cells may be CD19*' cells, in tonsil CD19' B-cells. The

monocytes may be in blood CD14" monocytes and in bone marrow



The antigen presenting cell may be a B-cell, a 30 nonocyte, ? %g rlh%
cell. These cells may originate from blood, tonsil, synOV|aI f P 20
marrow. In blood the B- cells may be CD19' cells, in tonsil CD19' B-cells.
The nonocytes may be in bl ood CD14' nonocytes and in bone marrow 29 MAY
2006 WO 03/046012 PCT/ EPO2/ 13681 6 CD14- nopnocytes. The dendritic cells may
be dendritic any stage of maturation. Particul ar ups are CD33-
CD14- dendrltﬁgbgirﬂﬁ%and CD33dt m CD16- dendritic cells. ﬁ?“ 8 er ent
types of dendritic cells exist within the organism 5 in partlcular at
interfaces with the outside environment ir® order to pickup invaders.
However, all organs contain dendritic cells as to pickup endogenous signals
| i ke those of Ct%iﬁormoﬂé?ﬁﬁéd it i9§afsi ticncpligoday dte Headti tiGocdilef er ent

phenot ypi cal |y &ndnf mtgleoaﬁlfdayum@tohnCﬁar&libump@&a&wraseOénzlse aendritic
cells can be foung The fg{ gng 3%' on conpr.i ses { CD3311" CD14- CD16-
cel I's (Thomas et°P4F1ti< 4§ nd Pl FERY T HS045 Ly M8t hers cal l ed the

CDl1ll c- DC | ackldiqfekertteaggesrnﬁcdémdnm:m ke1s s( &tist; wOHiahend \bretinidm,, 1994).

The Lin"HLA:DR ceI X evel A weus et al , 15
1997). TheseSDCf'sn J”t%glughetsﬁgg?%%rcgse t%a%%?ecatrsé%% env%)p% St on’ capabl e of

t aki ng up and er@eesscp rrgcamllglendm Hawezyelressllefotg@msartmnt@npr esent the
resulting peptiden tond ceffl |8 IRk Bpenabyhaal | X?ﬂael%eﬂ)%ee R [ g ecur sor

popul ation that ca ound i n the par aco tex of hoi d tissues 20
(Gouard et al.tuwpgodyrivedeanidgond- FirobtPmC pbpkﬁaﬁtllw dgffereatact eri zed by

CD33' CD14" CD16-phefbt f@itheyi fAenthhdednas Jldist LRlsun-phpasstiloatt&F cells are
considered nore mature as they can better present antigen than the

precur sor DE0poffidat Foh Ce@#ﬁ&?&sb%nﬁf@iﬂps@&? Ly por i atiParcEeFL &ean been
found in 25 gerdd rabscent erd1ofcdials! itlmrsesi e lagnphoid; t Tisside 443 ouard et

al ., 1996). Antjgen Presanting gells Nave |0 PLiNe BB, Lh8 o
lineage-specific markers (Lin-; O'Doherty et al., 1994). The
Lin"HLA-DR" cells express high levels of CD123 (Olweus et al.,

15 1997). These DCs are thought to represent a precursor
population capable of taking up and processing antigen but
are less efficient to present the resulting peptides to T
cells. They phenotypically resemble a DC precursor population
that can be found in the paracortex of lymphoid tissues

20 (Grouard et al., 1997). The second blood DC population is
characterized by CD33'CD14°CD16”, or can be identified as Lin~
CDllc*. These latter cells are considered more mature as they
can better present antigen than the precursor DC population
(Thomas and Lipsky, 1994). Similar cells can been found in

25 germinal centers of follicles in lymphoid tissue (Grouard et
al., 199e6).

Antigen presenting cells have in principle the
capability after binding of the conjugate to a particular
cell surface structure of internalization and processing of

30 - the antigenic moiety of the conjugate and presentation of
processed antigenic moiety fragments via both MHC class I and

MHC class II molecules. However, it is not known in detail



capability after binding of the conjugate to a particular cell f
structure of internalization and processing of 30 the antigenic %%2%&6

t he conjugate and presentation of processed antigenic noiety fragnments via
both MHC class | and MHC class Il nol ecul es. However, it is not known in
detail 29 MAY 2006 WO 03/046012 7 PCT/ EPO2/ 13681 V\/nat det erm' nes whet her

antigen fragnegbh9saks,Presented via MHC class | 1?“%42 The
targeting noiety is capable of binding to a cell surface < P#e of the

antigen presenting cell via a 5 specific inmmunol ogi cal binding. The
targeting noiety may be selected from an/ i nmunogl obulin or a fragnent
thereof, such as a scFv fragnent, Fab fragnment, F(ab)2 fragnent. Deci sive
is a specific MatdPREETE ERT q’t%?‘@’éﬁ“ﬁgg‘?ﬁ)lfé??“?rﬁsaaﬁ%Iﬂresg‘ﬁﬁ‘fiaif’ea structure
of a particul amzartbgen ptesenbirngotdel | . 10 Preferably, the targeting noiety
is of a nonocl onal royes its selective bjnding to its
target cell surfaceailfer ﬁétr%\?,\gmgPP% yab? fap?a%e Odr Bbﬁ/ hDidef§tt s

humani zed or hsuEfacenstongenrd e fr edecatigen Iplﬁb@érﬂﬁhgamlllgem @ properties. In

order to inproye J%?cb' D08, fcaEh&nd%fgeH’hngta <T0h tn%l%feg Lhegeby the
conjugatetoac surface structure |ge|c pr r\{tlng cell, it

is preferred th@)teqthé frcar getimgnapicduyin ori p Eragmeat derevt pehyival ent for m

in particular,biy te QPR Y - bu fragnents
t hereof. Accor é%)ng%ltcggofr% Er&ggf e;érgiégfltenhgﬁﬁrg(r?\%b tmgfgﬂt gr g]g%@%gl]{?érml ety

conprises an | §&4 saptyidE PhRrimggPbtiei RarIgtpag tiedakartogrotfdlof targeting

noi eties accor g ckOst AR@utOvanti o disuf L ARE: dh BPEQGH9RRlphage
anti bodi es, such as Mt Dd | Mat DC16, ©Mat DC27, Mat DC51 and Mat DC64. WNMat DC16

shows pref & eBreEergBt Y ndPfr BARISLI RS TPHREVEEUPE MAERDFORA! SHHEUSE: dendriti ¢
cell' s, nonocyt g8ichsWaprasesChld' senosoicyt BsndiePl0 iBs €&ldes td11bl ood, for a

SLHJpOpLH ation Of éy-anéﬁéﬁz%hggf ﬁ%ggerably, the targeting moiety is
humanized or human in order to reduce its inherent antigenic
properties. In order to improve the binding of the targeting

15 moiety and thereby the conjugate to a cell surface structure
of the antigenic presenting cell, it is preferred that the
targeting moiety is in a bivalent or polyvalent form, in
particular bivalent or polyvalent forms of immunoglobulins or
fragments thereof. According to one preferred embodiment the

20 targeting moiety comprises an IgG4 subtype immunoglobulin.

A particular group of targeting moieties according to
the invention is formed by monoclonal phage antibodies, such
as MatDCll, MatDCl6, MatDC27, MatDC51 and MatDC64. MatDClé
shows preferred targeting properties for mature and precursor

25 dendritic cells, monocytes, such as CD14" monocytes, CD19" B-
cells in blood, for a subpopulation of granulocytes, and
CD19* B-cells in tonsil, for mature and precursor dendritic
cells and CD33*CD14" monocytes in synovial fluid and for CD14*

monocytes and CD15* and CD34*—cells in bone marrow. MatDClé

30 has VH sequences shown in figure 1. The CDR3 region of the VH
region is ASLYSKFDY. The VL chain is of the Vk2 subtype.

Obviously, encompassed by the invention are affinity mature

mutants thereof. Affinity matured mutants may be obtained



CD19'" B-cells in tonsil, for mature and precursor dendritic 523@£&§&
CD33' CD14" nonocytes in synovial fluid and for CD14'" nonocytes o
and CD34'-cells in bone marrow. Mat DC16 30 has VH sequences shown in figure
1. The CDR3 region of the VH region is ASLYSKFDY. The VL chain is of the
Vx2 subtype. Ooviously, enconpassed by the invention are affinity mature
nmut ants t her eQfg osffidoi N ty matured mutants may be obtai ned,4RpMi¥s£006 WO O
310 4 6 01 2 PCT/EP02/13681 8 using techniques well known inthe art, such
as the polynerase chain reaction using priners that introduce

nodi fications with respect to the origina? conpl ementarity determ ning
regi ons of the ta&g %ﬁglnnlet uch nDdlflcatlons may be am no acid

substitutions, “aet g/ B La b0 6Hs”§7ﬁ £hin BI5E 87 re CDRs of the
targeting noi ebyyme'Elaee I‘ﬂﬂ’tahﬁdr@‘ctﬁl‘ﬁﬁllﬁs}th@gartﬂfrerbl titngnispeocé i ci ty or

affinity of theoharasting WBLELX becOqh ki 1dGaldo Lhe ARpLAN, | vention.

10 The conjugatée conprises at lea one ant i géeni nﬁ& be a
pepti de, pol ypeptéemdnipy otegiipns ofl yltr,@p:a@tfetmg mpp@prr oﬁeq:ln or a derivative

or fragnment st RELeAlc, #t‘f]serm'ayaéé VR RS 4 1'&‘9 ﬁ{o%%f gpans,p part of

processed version of % antigenic i et 3 preserved the
particul ar ant Pgéfrx adgbtangevpdrin ene @El N)rp?e CDRNOﬁ $hpotasdethst nmany

antigeni c noi efhest L ONRE 'n%echﬂ@r@f hbaN:yi9RetRPivt AREg TRLSi ARE LGN ¢ noi ety
may be of parasitic orig such as pl asnodi um vi vax nerozoite surface

protein 1, acdftriysPE Wl@peafgeéﬁfli’d‘eﬁeéi’ 17 &shotfiiddrehlita pAfum 20
pl asmodi um f al ghpeddtmihvarediont age antigen-3. Exanples of antigenic noieties
fromf ungal r| gin ar gamenbe s of the ., aspartyl famly, 65kDa

mannopr ot ei 1 anti gen and “PERIREKiPTRI $56x P h lreéégg‘?%erel ngh?eeindénl c noieties of
bacterial origbhetgy Ibenaiyxeﬁ'p&lpfelpEﬂdaS pbhgseptiekatdmgeto, t he di seases 25
pneum)ni a, meni r]]9co;.%rsot"ea‘9 q%%;[)grro @11‘?‘,’ o@xg‘ngerel agg.ve?‘%tri greanglm%nt

thereof. A derivative or fragment thereof means a part of

processed version of the antigenic moiety in which is

15 preserved the particular antigenic reactive part or epitope.
It is noted that many antigenic moieties comprise more than
one epiltope. This antigenic moiety may be of parasitic
origin, such as plasmodium vivax merozoite surface protein 1,
acidic basic repeat antigen of plasmodium falciparum,

20 plasmodium falciparum liver stage antigen-3. Examples of
antigenic moieties from fungal origin are members of the
aspartyl proteinase family, 65kDa mannoprotein antigen and
yeast-killer toxin receptor. Antigenic moieties of bacterial
origin may be exemplified as those relating to the diseases

25 pneumonia, meningitis and bacteremia. Examples of antigenic
moieties from viral origin are env, gag, S major env, preS2
middle, G2Na. Antigenic moieties of autologous origin, such
as tumors are exemplified as MAGE, such as MAGE-1l (melanoma-
associated antigen), MAGE-3, gpl00, Muc-1, Her2/neu, PSA,

30 PSMA and CEA. Those of skill in the art will recognize that
the invention may be practiced using other tumor-associated
antigens than those mentioned here, or even any disease-

associated antigen, for that matter. MAGE-1 is a well-



noieties fromviral origin are env, gag, S nmajor env, preS2 nigﬂbﬁ, )
YR8 5

Ant i geni ¢ noi
MAGE, such as

Her 2/ neu, PSA, 30 PSMA and CEA. Those of skill in the art will recognize

eties of autol ogous origin, such as tunors are ex

MAGE-1 (el anoma- associ ated antigen), MAGE-3, gpl Co, Mic-1,

that the invention may be practiced using other tunor-associated antigens

?higﬂgguhere, or even any di sease- associatggwﬁgég%gg, for that

t han t hose me
matter. MAGE-
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tumor antigen already used in clinical trials (Rosenberg et

senberg et al., 1999; Nestl& et al., 1999), was chosen for

n the Past years, nel anoma-specific CTL clones have served as
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ormof a
tumor specific. Because the MAGE antigens are shared by many

tumors and on account of their strict tumor specificity, they
are of particular interest for cancer immunotherapy. Gene
MAGE-A1 was isolated because it encoded an antigen presented
on HLA-Al molecules to autologous CTL of a melanoma patient
(van der Bruggen et al., 1991). A preferred targeting moiety
is formed by MatDC1l6, which is a monoclonal phage antibody
binding to blood CD33'CD14°CDl6” mature dendritic cells.

It is not required that the antigenic moiety of the
conjugate is in the form of an amino acid sequence. In
another embodiment of the conjugate according to the
invention the antigenic moiety may be in the form of a
nucleic acid sequence which encodes the antigenic peptide,
polypeptide or protein, or a precursor thereof. In this
embodiment the antigenic moiety is preferably in the form of
an expression vector. When the conjugate is targeting a
mammalian antigenic presenting cell, then it is preferred to
use a vector which is adapted for expression in mammalian
cells, more in particular human cells. Nucleic acid sequences
which may be used to express gene sequences in mammalian

cells, such as human dendritic cells, are well known to those



25 nucleic acid sequence which encodes the antigenic peptide, p e&f‘@)ﬁdﬂ%e
or protein, or a precursor thereof. In this enbodinent the anti ty

is preferably in the formof an expression vector. Wen the conjugate is
targeting a mammalian antigenic presenting cell, then it is preferred to 30
use a vector which is adapted for expression in mammalian cells, nore in
particul ar hunwoos@bdis. Nucl ei c aci d sequences which myp&%ﬂdﬁﬁgmto express
gene sequences in mammalian cells, such as human dendritic cell's, are well
known to those 29 MAY 2006 WO 03/046012 10 PCT/ EP02/ 13681 skilled in the
art. In a preferred enbodinent the antigéhic noiety in the formof a

nucl ei c acid sequence is conjugated to a targeting noiety which has the
form of an i rmifidgrebin ithe #rt-f fAgh@iefetredeofooB nppe fFheharEd¥eryeni ¢ noi ety
is in the formdfetdnin @HRI €SSl @R ¥ 8k®lic ladeihSsdyuahes riedbojusaxpq ession that
the nucleic acid sequence encoding the antigenic noiety is _operably |inked
Wi th expressi off SedAEFESIf B e Rl 5oh thEr ELBhCE NP CBPIFGPOWHEh t he

conj ugat e target Srabéntanhdfedapti mal expression in the antigen presenting

cell it is _preferred_that, K the expression sequen C ri ses a pronoter
obt ai nabl e from hCW SHdY 6P BPYR SMGhatY 6‘%t éril(r:lt I gg%)“}‘ 8%1 ®% he bovi ne
gr owt h hor noneexpkrestonjwgade mayiberbéerned Byr comragatonngha: tbeparti cul ar

antigenic noie to_.a parti r i ety . ] tion may be
obt ai ned by an{‘/‘ycclﬁgﬁi %%]%{ %%Sg%'\%ien%%&?%%ﬁggﬁl ehrln%c Af}r?:ég?nls Conj ugat i on
coul d be bet weeredsbdyi hinkstreihavipliasstompeaxerncesr Lot athsobyimes such as

poly le 1YSTNehidach aRdl QL YRLNWhEM ThiCcddiRbh e QUG D Rb lan 20
6xHi stidine tag binding, but not limted to these forms. It Is preferred to
produce t héOcofhigateexnreasheostin el [anhkyrh Prssentdngf erldedt ors transf ect ed

with a nUC|eiCpfgﬁé§red that the expression sequence comprises a promoter
obtainable from hCMV and/or a polyA signal obtainable from
the bovine growth hormone.

The conjugate may be formed by conjugating a

15 particular antigenic moiety to a particular targeting moiety.
Conjugation may be obtained by any chemical or affinity
conjugation mechanism. Conjugation could be between biotin-
streptavidin complexes or via polymers such as poly-1-
lysine (PLL) and polyethylenimine (PEI), could be Ni%* -

20 6xHistidine tag binding, but not limited to these forms.

It is preferred to produce the conjugate in a host
cell which is transformed or transfected with a nucleic acid
sequence encoding the antigenic moiety and the targeting
moiety as a single polypeptide chain, although other forms of

25 conjugation such as via sulpher bridges are contemplated. The
host cells are cultured in a culture medium under conditions
allowing expression of the nucleic acid encoding the
conjugate. The conjugate formed is isolated either from the
cells or from the culture medium or from both. The host cells

30 are preferably PER.C6-TM cells. It is to be understood that
the term “host cells” also refers to host cells present in

vivo. The in vivo host cells can be employed to produce the




sequence encoding the antigenic noiety and the targeting noiety el\ar\a %i ggl e
pol ypepti de chain, although other forns of 25 conjugation such 29 Ny 200
sul pher bridges are contenplated. The host cells are cultured in a culture
medi um under conditions allow ng expression of the nucleic acid encoding
the conjugate. The conjugate forned is isolated either fromthe <cells or
fromthe cultu&go?"?gu]ym or fromboth. The host cells 30 are preferably

PER. C6- TM cel | S. I'S to be understood that the term "HSSEPEAPEL 3l so
refers to host cells present in vivo. The in vivo host cells can be

enpl oyed to produce the 29 MAY 2006 WO 031046012 11 PCT/ EP02113681

conj ugate encoded by the nucleic acid, and thereby function as an in vivo
platform The contagiteobnednedcbyjtihganeckeid adial, annd géwgrelhy dsoationg cel | may
be carried out jsna¥iMp Qo iflatkbf®. 1N 5 vitro a particular type of antigen
presenting cells after 1ts isolation and production is contacted with the
conjugate in a contactenBeRHRt PueleoctmaIEbhtaact tiherah¥$yen presenting

celI's after intgeBahtizat tom aa¢ ¥ eeessddguofid Revandd genvivrei ety Wi ll be
able to presg_nt .at their surface via_MHC class 10 |, and mcﬁgl ass
|

) . A
mol ecul es anti ger® ¢ PAGHERTSToFYRhET HHTIGRMESBHY 6 teoritdgat e.

These anti gen prseietidnngndgelddscaie haraesteced wamhtie sedjiugaranc a
adm nistered to _the . patient whe es place of the processed

. co ct med .. Due £ RE egoenr\l:tag‘ i qpa t’arafgl en enti
peptides by t he APESt 54T s PaRd " THer pe? ce{ilts i ATVi0. PTHESe™ 1% har vest ed
anti gen presentdeidgsceitles hmierbelimddohornd progEvsliagtafic thadingigéher apeuti c
vaccination. as,feipdhqanBltaniQ «@$:80ANGE BAAS L fuceB0Ld MR,
anti-bacterial, anti- viral or anti-tunor agent. ey nmay al SO be used in
i mmunot her ap9. I 20dTHE cdatadt bfladmdesmmtiigenic Wiredmanhe ahtthgen presenting
cells may a|SC)J%%iS§££é %Qié%ﬁ o&ntﬁ@ %anJEE%e. These antigen presenting
cells are harvested from the medium and administered to the
patient where presentation takes place of the processed
peptides by the APC to CILs and Thelper cells in vivo. These
15 harvested antigen presenting cells may be used for
prophylactic and/or therapeutic vaccination, as a medicament
or as an anti-parasitic, anti-fungal, anti-bacterial, anti-
viral or anti-tumor agent. They may also be used in
immunotherapy.
20 The contact of the conjugate with the antigen
presenting cells may also be carried out in vivo. The
organism in which the antigen presenting cells occur, is
exposed to the conjugate, for example via subcutaneous,
intradermal, intramuscular, colorectal, mucosal or
25 intravenous injection of the conjugate. The targeting moiety
of the conjugate directs the conjugate to the particular
antigen presenting cells and after target binding the
antigenic moiety of the conjugate is internalized, processed
and subsequently fragments thereof presented via MHC class I
30 and MHC class II molecules on the surface of the antigen
presenting cell targeted. As from then, those presenting
antigen presenting cells in the organism function as a

therapeutic agent for vaccination or medication for the above



organi smin which the antigen presenting cells occur, is expose&%&%G
conjugate, for exanple via subcutaneous, intradermal, intranuscular,

col orectal, nucosal or 25 intravenous injection of the conjugate. The
targeting noiety of the conjugate directs the conjugate to the particul ar
antigen presenting cells and after target binding the antigenic noiety of
the conj ugate weosmg@snal i zed, processed and subsequent!| yofER95R4LS t her eof
presented via MHC class | 30 and MHC class Il nol ecul es on the surface of
the antigen presenting cell targeted. As fromthen, those presenting
antigen presenting cells in the organism¥unction as a therapeutic agent
for vaccinati on.or lmafclli gagi Qn g&rict hgesabczve l29 MA\Yt Zchg VQ 0%9{169}12 12
PCT/ EPO2/ 13681 exeprrp i eohet RET apeufll ¢ usesTin Ui Vo ¢ont att | ng e anti gen
presenti ng cel bres¢ritinbeceidnugattdeprovivgese thevided tée fadhant age of an
ext ended pr ese%ggﬁ%r&ebgft%eegggd&%nprge%g?{dnn%@ﬁ% Qfifde fragment of the
[ a e no

antigenic noiety. Thi's 5 OWs a nore sta I ol ogi cal synapse to form
(Lanzavecchi a anesSHingstdtl 260909 fragndng of vidiegepkreepi 6 nmaifety arfthiigen

presenting cell,316hd Gl hbPY JeABYUDE r8SPRIYIE81 Vi RaMEC tLlegsg | and MHC cl ass
Il presentation of the antigen fragnments may al so occur with a conjugate

conpri si ng t he (LapzaRcrhthi Bdndr WP tPn 39408 - huldice LB Eidiod IeRRIGEE Py For mat .
The conjugat e ageogdl RPeténding tdMentiontang td@nantd@ensps esenimdg cell's
eliciting via MAC class | _and MAC_class |l presentation, of processed
antigen fragneftasdit 2he Moniadhatre B’éﬁfﬁ&Fg‘T”e °f Hwaht9gen (fragnent)
delivery and a fihghaite 8i§ edisbvecdurmine respoisate Mol i fbakeshe hese

conj ugat es éand (ﬁ‘gn'nb;lL ate.gtct ii\r{aited agfgi%eg p eesenéinn cgl It§ optimal agents
for vacci ne’ afd |?r%m of'Ret apit8st “*They Hre %uﬁ‘[tgﬁi3 £5P W% in the
treatment for in partiTtel esnjagbhdt cgoosdand toi tHedhivenisiodi seasds, such as
Al zhei er, at h%'h@%&énerpg‘ggénting cells eliciting via MHC class I and MHC
class II presentation of processed antigen fragments of the
conjugate demonstrate a new antigen (fragment) delivery and a
15 more effective immune response, which makes these conjugates
and conjugate activated antigen presenting cells optimal
agents for vaccines and immunotherapies. They are suitable
for use in the treatment for in particular autologous and
infectious diseases, such as Alzheimer, atherosclerosis,
20 cancer, diabetes, AIDS, hepatitis and the like.

Hereafter the present invention will be further
illustrated by the use of a particular conjugate. This
conjugate comprises as the antigenic moiety the MAGE-1
antigen. Using the MAbstract-TM procedure particular

25 monoclonal phage antibodies recognizing mature dendritic
cells have been isolated. The present invention is not
restricted to this isolation procedure or specific antigen
presenting cells. The procedure may also be applied to in
vitro monocyte derived dendritic cells, and any in vivo DC

30 population from any particular organ as can be defined with
specific antibodies (such as tonsil, skin, lung, liver,

thymus) .



20 cancer, diabetes, AIDS, hepatitis and the like. Hereafter t
invention will be further illustrated by the use of a particulgﬁng%ﬁ?ﬁgﬁte.
This conjugate conprises as the antigenic noiety the MAGE-1 antigen. Using
t he MAbstract-TM procedure particular 25 nonocl onal phage anti bodi es

recogni zing mature dendritic cells have been isolated. The present
invention i s ngboss ricted to this isolation procedure cific antigen
presenting cellg./%ﬁziprocedure may al so be applied to inﬁﬁvﬁﬁﬁgﬁﬂnnocyte
derived dendritic cells, and any in vivo DC 30 popul ation from any
particul ar organ as can be defined with 18pecific antibodies (such as
tonsil, skin, lung, liver, _thynus). 29 MAY 2006 WO 03/046012 PCT/ EP02113681
13 Hereinafter, the iRSATPEMES s the IIISEPEIRY 1Fnt grsafered dRtERtBY t he
production of @afdiilcey atheDerdalicgedn iF peotijcugat e, tdeddiaged to anti gen
presenting cells that present fragnents of the tunor antigen MAGE-1 via MAC
class | 5and MRIMFEESS/| Ide;b‘feerc?ﬁl g aé‘r"_fl??féipfeﬁﬁtfl&ge‘fejaﬁst hlg consi deri ng
the invention podeetr&stgrested it hie¢ etudor Rrguigen MAGBt 1 ofiaf MBUr@sas#Am no aci d
sequence of .VH i.on_of DC16 Fj qur Ani n id sequence of

Mat DC16- Q/4-5NA - %fi‘eF?%tfrstl\a@g Hajlgﬁ}ljhég]s é)lgt éhec;‘fr B%%%Fx@%g‘ﬁggur e 4 doning
site of pPi cZFwWhsRidguiry ShpPicZRVEPISI to28e hgst0Octeidgbrere@Nor t her n bl ot

anal ysis of transient transfections:
List of figures
Figure Amino acid sequence of VH region of MatDCl6
10 Figure Amino acid sequence of MatDC1l6-Cy4-MAGE-Al
Figure Cloning site of pPicZaB .
Figure Cloning site of pPicZFVH

Figure pPicZFVH-S1/23-hgpl00

o U W N

Figure Northern blot analysis of transient
15 transfections:
1) mock; 2) IgG4 MatDCl6; 3) IgG4 MatDC1l6-MAGE-1;
4)MAGE-1, probed with a MAGE-1 probe.
Figure 7 Western blot analysis of the purified
IgG4 MatDCl6-MAGE-1 (lanel) and IgG4
20 MatDCl6é (lane 2) with mouse-anti-
MAGE-1 and RAMPO, visualized by ECL
Figure 8 Flow cytometric assay detecting both
ends of different IgG4 MAGE-Al fusion
constructs. The example shows binding
25 of antibodies to monocytes, gate
based on FSC/SSC. Transparent
histogram: IgG4 MAGE-1, followed by
mouse anti-MAGE-1 MoAb/goat-anti-
mouse Ig-PE; grey histogram: mouse
30 anti-MAGE-1 MoAb/goat-anti-mouse Ig-
PE.
Figure 9 Comparative ability of tumor Ag

presentation by immature DC incubated



15igure 71) nock; 2) 1g&4 Mat DC16; 3) |1gG4 Mat DCL6- MAGE-1; 4) mc%;&@‘gi@ged
wth a MAGE-1 probe. Western blot analysis of the purified 20 Fi'gu 30
Figure 9 g4 Mat DC16- MAGE-1 (lanel) and 1g&4 WMatDCl6 (lane 2) with
nmouse-anti- MAGE-1 and RAMPO, visualized by ECL Fl ow cytonetric assay
detecting both ends of different Ig&4 MAGE-Al fusion constructs. The
exanpl e shows wonslseg2 of anti bodies to nonocytes, gate pasgi,Rgs,FST SSC
Transparent histogram |gG4 MAGE-I, followed by nouse anti-MACE-1
MoAb/ goat - anti - nmouse | g-PE, grey histogram nouse anti-MAGE-1
MbAb/ goat - anti - nouse 1 g- PE. Conparative &bility of tumor Ag presentation
by i mmature DC i ncubated 29 M(ﬁt\Y 2006, WO 03/ 2460 F(> J EP02/ 13681 14 5 10 15
n

with fusion Abs. |mmature Dt (161" d&%i vEHF o 'A- Al +/ HLA- DR1301+

donor were incubated w t hdéusiedn f2ds an( HHMLerHIFGORMQ1+Bef or e addi ng t he
proteins, the DC vere i nCHQx%xe(JJe%tiqxcubated with fusion Abs
(10nM or 100nM). Before adding the
5 proteins, the DC were incubated with
20% human serum for 30 minutes on ice
to block Fc-gamma receptors. Either
after (A) 24 or (B) 48 hrs of
incubation, cocultures of DC (15000)
10 with (I) CTL anti-MAGE-Al.Al or (II)
Ty, anti-MAGE-A1.DR1301 (5000) were set
up. Activation was assessed as IFN-g
release at 24 hrs. Data are presented
as picograms of IFN-gamma
15 released/5x10°/ml/24 hrs (mean % SD of

triplicate cultures).

Deposits
MatDCl6, as well as MatDCll, MatDC27, MatDC27 and
20 MatDC64 have been deposited at the ECACC on December 4, 2001
under the following accession number, respectively: 01120417,
01120416, 01120418, 01120419 and 01120420.
cDNA encoding the VH and VL of MatDCl6, as well as
MatDCll, MatDC27, MatDC27 and MatDC64 are present in the pHEN
25 vector as a scFv fragment fused to a Myc-tag for detection
with the monoclonal antibody 9E10 and a 6xHIS-tag allowing
later affinity purification of a produced scFv. These vectors
are in the E. coli strain XL-1 blue and can be rescued by
growing them on TY-agar plates containing ampicillin and
30 tetracyclin according to methods known in the art. The VH
cDNA can be removed from the plasmid by NcoI and Xhol

digestion, and the VL by SacI and NotI restriction enzymes.



20% human serum for 30 mnutes on ice to block Fc-gamm recept gé , Eiﬁb{}ﬁr
after (A) 24 or (B) 48 hrs of incubation, cocultures of DC (15 MAY

(I') CTL anti-MAGE-A1.Al or (I1) Ty anti-MAGE-AL DR1301 (5000) were set up.
Activation was assessed as |IFN-g release at 24 hrs. Data are presented as
pi cograns of |FN-gamma rel eased/5x10'/m /24 hrs (mean SD of triplicate
cultures). Deposits MatDC16, as well as Mat DCl1l, W©Mat DC27, NMat DC27 and 20
Mat DC64 have DERH'®losited at the ECACC on Decenmber 4, JZ6HFP{138kr the

foll owi ng accessi on nunber, respectively: 01120417, 01120416, 01120418,
01120419 and 01120420. cDNA encodi ng thei¥H and VL of MatDC16, as well as
Mat DC11, WMat DC27, WMat DC27 and Mat DC64 are present in the pHEN 25 vector as
a scFv fragnentXsMpEB8 to a Myc-tag for detection with the nonocl onal

anti body 9E10 and a 6xH S-tag allowing later affinity purification of a
produced scFv. These vectors are in the E. coli strain XL-1 blue and can be
rescued by grbwiHF§CE HERPEAY BEERYEY pl ates containing anpicillin and 30

tetracyclin accordi nget&imRENOdS m%wn hiyd Retdday dhe1¥E 1 0MAycan be
removed fromthe plasmd bg Ncol an Xﬁol di gestion, and the VL by Sacl and

Not | restriCtiDHENIVHES DY NAYIRRE WO BSPO2 617F2 c1%° ERAMSE Ede
PCT/ EP02/ 13681kdui fPEHAGH .DI SBAY th8RARYaRr evhousdsy of aa lcahgtnaqphagesmnt i body

di splay library, of . human_single chain antibody fragnments was constructed
Cae” Kui et b TeraBitly Pa S0 pe S0 M 20} 30 BUEM R of
CDR3 regions and 7 light chains. The CDR3 regions vary in

length between 6 and 15 aminoacids. The light chains are
10 encoded by members of the Vkl to Vk4 and VAl to VA3 families.

The final library size consists of about 4x10° individual

clones.

2. SELECTION OF PHAGE ANTIBODIES BY CELL SORTING

15 Eighty ml of human blood was diluted 1:1 with RPMI
1640 medium and layered on top of a Ficoll cushion. After 20
ninutes of centrifugation the interface containing peripheral
blood mononuclear cells (PBMC) was recovered. Forty x 10°%
PBMCs and Z2-amino-ethylisothio-uroniyum bromide hydrobromide

20 (AET) treated sheep red blood cells were pelleted and
incubated on ice for 1 hour. This resulted in the formation
of T-cell-SRBC rosettes that could be removed after another
centrifugation over a Ficoll cushion. The phage antibody
library, containing approximately 10'* phage particles per ml,

25 was blocked for 15 minutes in 250pl of PBS/ 5% (w/v) milk
powder. Subsequently, the obtained cell mixture consisting
mainly of monocytes, B-lymphocytes and the described
dendritic cells were added to the blocked phages and the
mixture was slowly rotated overnight at 4°C.

30 The next day, the cells were washed twice with ice-

cold PBS/1% (w/v) BSA and were stained with 20pl PE-

conjugated anti-CD33 antibody and 20pl FITC-conjugated anti-

CD14 antibody to visualize different cell populations on a



49 germine VH genes fused with -109 synthetic heavy chain CDR%J@%: g@ and
Y é

7 light chains. The CDR3 regions vary in length between 6 and I i ds
) The light chains are 10 encoded by nmenbers of the Vx1 to Vx4 and Vii to
Vi3 famlies. The final library size consists of about 4x109 i ndi vi dual

clones. 2. SELECTI ON OF PHAGE ANTI BODI ES BY CELL SORTING 15 Eighty m of
human bl ood wawodsdsdied 1:1 with RPM 1640 nedi um and Iay(teir/ﬁﬁmg&ltop of a
Ficoll cushion. After 20 mnutes of centrifugation the intertrace containing
peri pheral bl ood nononucl ear cells (PBMC) was recovered. Forty x 106 PBMCs
and 2-am no-et hyl i sot hi o-uroni yum brom detthydr obrom de 20 (AET) treated
sheep red blood cells were pelleted and incubated on ice for 1 hour. This
resul ted in thélPOrarrerer of fie &Pl DORBESr HRBPrESCR 98t 1edultBebeelténoved
after another .gedtudshegadd@nwomerrsd/ 4 aBhl akdishi@fbentiBe fthage it i body
l'ibrary, containi zgg ipgr oxi_mat eI%/_ 101' phage particles ger 41, 25 was

bl ocked for 15FRPALE &S5 °$503°0F BB} S @c%r?w Af 1% FAhobRfer. Subsequently,

t he obt ai ned celhomdsdedte LANShBEd 11 NRirky wifthnomoeptes, séB- bysgdocyt es and

t he descri be endritic cells added.to t bl ocked phages and. t he
m xture was gl &\?\’Fygé%t%@e‘ld "c‘)avté’lrr\é\?% Toart }‘hé.s %{)ﬁ’rﬁ%puﬁ?%tw‘gaa,% ttﬁ’eggel s were
washed tw ce wickehls ce-thcothaleBBSEill% éwtagheBSkemndonesde st ai ned with 201 PE-

conj ugat ed anti - CD33 ti . 200 . Fl TC- j e nt.i s+ 14 antibody to
visualize different call %%%SE??%%%%# e e Do Re e 5 16
PCTI EPO2/ 13681 plell 0wty bodetins f&fteelr i20a Mohuhe £l Deubat bonM-eBsicea the cells

were washed once with PBS/ 1% BSA and resuspended in 4 ml of PBS/ 1ly BSA
Cel | sorting was PérFBeneerGAranEACS: &t &fs SPHudy 6stetcCe (B t3-vat ed cel |

sorter withyth t 0 ) this cell
Sorter M iid NAELSE ARl ALY nbhE TR Bl daalf 456 ROB: FU

Tris'HCl buffer (pH 7.4). Finally, 3 ml of 2TY medium and 3 ml

of log phase Escherichia coli XL-1 blue were added. Infection

was allowed to proceed for 30 min. at 37°'C. Bacteria were

centrifuged at 2,200 x g for 20 min, suspended in 0.5 ml of
15 2TY, and plated on agar plates containing 25 pg/ml

tetracycline, 100 pg/ml ampicillin, and 5% glucose (TAG).
After overnight culture at 37°C, plates were scraped and
bacteria were frozen in stock vials or used to prepare the
next restricted library, using a helper phage. After the

20 first round of selection 1 x 10° colonies were obtained for
the selection with mature DCs.

The selection round described above was repeated two
more times and after the third round, bacteria were seeded in
the proper dilution allowing isolation of single colonies.

25 These clones were individually grown and rescued with helper
phage to prepare monoclonal phage solutions. Every clone was
then tested on the original population for specific binding

to the DC population.

30 3. IDENTIFICATION OF PHAGES SELECTED FOR BINDING ON MATURE DC
Forty-two out of 90 Monoclonal Phage antibodies

(MoPhab) derived from the selection on the CD33" CD14" cells



cells with phages still attached were sorted. To elute specifi CQ?MAP%PQ
phages, the cells were pelleted and transferred in a vol une of

MPBS to a 15-nl tube containing 150 | of sodiumcitrate (pH 2.5). 10 After
5 mn, the pH was neutralized by adding 125 | of 1 M Tris-HCL buffer (pH
7.4) . Finally, 3 m of 2TY nmediumand 3 m of |og phase Escherichia coli
XL-1 blue wer Infection was allowed to proceed f at 37 C.
Bacteria vvereewgg%?rl%uged at 2,200 x g for 20 mn, suspe(n%([{ 92(15288 5

15 2TY, and plated on agar plates containing 25 g/m tetracycline, 100 g/m
anpicillin, and 5% glucose (TAG. After overnight culture at 37'C, plates
wer e scraped and bacteria were frozen in stock vials or used to E)repare t he
next restricteddurBraraiusi¥ehigta Hel B3 phelges. oAf dieplened 20dftioselr ound of

selection 1 x 1&5@9‘9&% %ﬁal"ﬁrs@bﬁ&lﬁ'a@ﬁ%sf eF chde sahectiQp widda pature DCs.
The sel ection round descri bed above was repeated two nore tines and after

the third roundlop58t éﬂaémﬁ\%r[’émsﬁ%%édo}%tedt RECPrBFePadier it i AP al $6wi ng
i sol ation of sigglgencrilapies.ki25 'ﬂ'Hhe%eFﬁImeswmqerécﬁdjnvwdy&hnbylgreavm and

Clon was 1 Ror LCPERVN t HEb/F G oAGF-BORGr LB 1% REtHFl o bi ndi ng. to

t he DC popul at i 01.GABOT I3 CTEDENRGE) GABeON:-HaF tPHAGES gSEUTTERLFOR Bl NDI NG ON
MATURE DC Fort

-two out of 90 | onal, Phage antij bodje MoPhab) deri ved
rom the sel actl B TS R Lol PE DG AN 608 Ve DHOUR012
PCT/ EP02113681 difiuRasnek@xeldtsiavetypct ordhee 330 Cﬁdd $rOdudi §pd ayed
additional binding to small subpopul ati ons of cells. Fromthese 42

cl ones, plasm ddwt%§”31t§o]3§att@df?*? dnPewe Asaéier F%\s%ilﬂ@ théhe Qi agen

mniprep Kitg ThgeaekycONA 6odicNg $HQk00: Was rardlt fbestn SoMidnd prdiers: LMB3

(5" - CAGGAAACA TGAC) and fd-SEQL (5 GAATTTTCTGTATGAGG) under the foll ow ng
conditions: 1 of the BstNI fingerprint, indicating differences in identity

of individual phages, 5 MoPhabs, named MatDCll, MatDCl6,
MatDC27, MatDC51 and MatDC64 were propagated for further
analysis. From all 5 clones the sequence of the VH and VL

15 were determined using primer M13REV (5/-AACAGCTATGACCATG) and
fdSeq (5’ -GAATTTTCTGTATGAGG) in a sequence reaction with the
Taq sequencing kit with the following cycling protocol: 96°C

for 30 seconds denaturing, 50°C for 15 seconds annealing and

60°C for 4 minutes extension. Precipitated DNA was dissolved
20 in sample buffer, run and analyzed on an ABIPRISM automated
fluorescent sequencer. Sequences were compared to the VBASE
database and the gene family of each individual chain could

be determined.

25 4. REACTIVITY OF MATDCl6 WITH CELLS IN PERIPHERAL BLOOD
The binding of MatDCl6 to subpopulations of PBMC was
assessed by triple staining experiments with FITC-labeled
CDl14 and CD16, PECy5-labeled CD33 monoclonal antibodies and
PE-labeled MoPhabs. For each experiment, 10° cells within the
30 CD14'CD16°CD33° monocyte gate, the CD14°CD16°CD33" mature DC and
the CD14CD16°CD33%"™ precursor DC gates were analyzed. In

addition, we performed double staining experiments with



m nute denaturing at 94C, 1 mnute annealing at 55C and 2 m nu%smgytzgpgi on
at 72C. The resulting PCR product was digested with BstN for 37C
resulting in the 10 appearance of various bands of different Iength. On the
basis of the BstNl fingerprint, indicating differences in identity of

i ndi vi dual phages, 5 MoPhabs, naned Mat DC11, Mat DC16, MatDC27, Mat DC51 and

Mat DC64 were RiopaRa@t£d for further analysis. Fromall ﬁ,(ﬂfggé%sg he

sequence of the VH and VL 15 were determ ned using priner

(5" - AACACCTATGACCATG and fdSeq (5" - GAATTTTCTGTATGAGG) in a sequence
reaction with the Taq sequencing kit wth8the follow ng cycling protocol:
96C for 30 seconds denaturing, 50C for 15 seconds annealing and 60C for 4
m nut es ext ensi¥PChf 9l o Ereshaketids ddreasd e Gifis amosl oA er, run

and anal yzed onsanpd8 £RisM @lihgnadedr-{{poeseant ssauepcer. Sequences were
conpared to the VBASE dat abase _and the gene_fam |y of each individual chain
could be deterhffREGSYERS) 430 RERCT MFY-TF NATHELTS 10 THEEREY™S PN PERI PHERAL
BLOOD The bi ndimgpof 6 Mat BEdbuliceysebpapuimiliyass miseRBMC fraasarcaasessed by
triple stai ni5ng Ae(i(pgrgt =Nt Sré’%-tﬂé F TC—Inab%Ii%d 14, a.nnds 16, PECy5- | abel ed
CD33 nonocl olal ~4iit ThodiesPahd ~°PE:T &hef &t VEPREALS - For S6&th "Experi ment, 10'
cells within theR0iabi4, CON6REBB3spamifibc yice fatmglohe igD14d<CBRE6 CD33-

mture DCand Lhe,CDlAR] 6, (DR3LL MARECLY 501 RG 03t es.erf gnapyzed. In

addi tion, we perforned | e stalning experi 6 WO
03/ 046012 PCT/ ERO2/235 &1 sEBPamtBEiIer #dti¢ (ryeoetrognBCY aB&l ekso

|'i neage- speci fig.dmRociONal crntENRURS: bsdddbRg: [ ld8 . (J5 by ybes), CD19
(B- l'ynmphocytes) and CD56 (natural killer cells). 'Binding of tDC16 to
gr anul ocyt edOwalRlegsalF)¥ed BHIEdBIFIPEr WEr e ldifd"as sbgereatre™MayPetfie. As a

negative controlhdt2ast fd RIiAOHiRXPErddmnts e MoPhab specific for
thyrogl obuline (de Kruif et al., 1995b) was used. MatDCl6 brightly stained
mat ur e DC,

5. REACTIVITY OF MATDC16 WITH TONSIL MONONUCLEAR CELLS
Human tonsils contain DCs that can be identified as a
15 CD3°CD4" cell population that lacks lineage-specific markers.
A further division of this population is obtained by staining
with antibodies to CDwl23. Germinal center DCs, which consist
of 65% of the CD3°CD4* DCs, are only weakly stained with this
antibody (Grouard et al., 1996), whereas the remaining CD3~
20 CD4" DC highly express this marker. Staining of tonsil cell
with APC-labeled CD4, PE-labeled CDwl23 and FITC-labeled CD3
in combination with indirectly PerCP-labeled MatDCl6 was used
to examine the reactivity with the different DC populations
in tonsil (Table 1). MatDCl6 stained the CDwl23" DC, and the
25 germinal center DCs. No T cells were recognized. Triple-
staining with antibodies specific for IgD and CD38 (Pascual
et al., 1994) and MatDCl6, revealed that MatDCl6 stained the
IgD'CD38™ naive B cells, the IgDCD38* germinal center B cells
and the IgDCD38' plasma blasts. However, no staining of the

30 IgDCD38" mempry B cells was observed (results not shown).



but only a subpopul ation of the precursor DCs. It also recogni éﬁ%khﬁo
CD14' CD16- CD33' bl ood nonocytes. No binding to 10 blood CD34 T céfl b %56*
NK cells was observed for MatDCl 6, whereas it did bind to CD19' B cells. 5.
REACTI VITY OF MATDC16 W TH TONSI L MONONUCLEAR CELLS Human tonsils contain
DCs that can be identified as a 15 CD3"CD4-cell popul ation that |acks

| i neage-specific markers. A further division of this population is obtained
by staining WQ#H4M¥% bodi es to COW123. Germinal center BEYEPRRIEH consi st
of 65% of the CD3-CD4' DCs, are only weakly stained with this antibody
(Grouard et al., 1996), whereas the remamiyg ng CD3' 20 CD4' DC highly express
this marker. Staining of tonsil cell wth APC-| abel ed CD4, PE-|abel ed
CDW123 and Fl TG-| pirgdTa® ITDDF MATHXSOHWIH HEMATUPONET I iPReGEN ITOReTHIRS| abel ed

Mat DC16 was used to exani he reactivi Wit h di fferent
popul ations in tonsi I%n( %\gjlece%ﬁ% H\@ﬁf%f@% hib/}rlaéaE?ﬁewe vA al'ﬁ% and the 25
germ nal cent elCDBEs hehptopodef1s pregenittecotaiilzedlt Tecpdmi-zedt Hiani ng Wit h

anti bodi es specighkGpf @f myggigaﬂgrggmtgf%wé! bl n8l -enel@9fy @nd Mat DCI6,
reveal ed that Mat DC16 stal ne he 1gD CD38- naive B cells, the I gD CD38

germinal cen? eltYBr@id selbh@rehePd gb-lepBBocyiesas idrBratts. However, no
staining of the 30 1gD-CD38" nenory B cells was observed (results not
shown). 29 MAY 2006 WD 03/046012 PCT/ EP02/ 13681 19 6. REACTIVITY OF MATDC16
W TH HEMATOPO ETI BEPSRAZERT TBRMEERTIS 1T SIPY Do REU TR MPEREERS, Mvat DC16

weakl y st ai ned cEDB4' ofherBlimNE QLT REEGgrerOrb XARTEREITSs |t recogni zed the
CD15' CD14- nyel oid progenitor cells, but not_th 19-  B- I oid cells
and CD3- T |ynphocyt es (‘?Xbi%e f%l.ld fSFgm @F%V%&Wﬁ?\ﬂ#g?%‘?NO\/I AL

FLU D MONONUCLEARh £HEHumSt&Fd BAThENES M vEHbRHEUWWATO £ ARTHRIGTT S Synovi al
fluid (SF) ”O”i‘ntac‘}‘;aescet Akl %foécSpgﬁéte%g LN xl;]ec{ EE“{WJ old arthritis
have been shown to contain increased nu rs o at “may be involved in
t he prolongation and/or exacerbation of local immune-based

inflammatory reactions (Thomas and Quinn, 1996; Hart, 1997).

DCs and monocytes in SF may be identified based on the same

15 characteristics as DCs in peripheral blood. MatDClé stained
the mature DCs in SF, whereas a subpopulation of the

precursor DCs was also positive (Table 1).

Table I. Reactivity of MoPhabs with different cell

20 populations.

MatDC1l1 MatDCl6 MatDC27 MatDC51 MatDC64

PBMC:
Mature DC +++ ++ + ++/+++ +

25 Precursor DC HH/HH+ +/++* +H* ¥
Monocytes ++ ++ ++ ++ ++
CDl6" -/+ -/+ -/+ ++/+++ -/+
Monocytes
CD3* T cells - - - - -

30 CD19* B cells + + - - -

CD56* NK cells - - - - -

Granulocytes: +* +F - + -
35 Tonsil:

CDw123%** DC ++ +/++ - (+) ++ - (+)

CDwl23" DC ++ ++ + -/+ +

CD3*CD4" - - - - -



prol ongati on and/ or exacerbation of |ocal immune-based infl amedod v 2006
reactions (Thomas and Quinn, 1996; Hart, 1997). DCs and nonocytes In may
be identified based on the sane 15 characteristics as DCs in peripheral

bl ood. Mat DC16 stained the mature DCs in SF, whereas a subpopul ati on of the
precursor DCs was al so positive (Table 1). Table I. Reactivity of MPhabs

wi th differentwggldsspPpopul ations. Mat DCl1Mat DC16 Mat DCZ7W,JJ%§'[ DC64
PBMC. WMat ure DCH+++++++/ ++++ 25Precur sor DCH+/ +++++* +/ +4+* ++% ++

Monocyt es++++++++++ CD16' -/ +-/+-/+++/ +++-/+ Monocytes CD3' T cells-----
30CD19' B cel |l s++--- CD56' NK cells----- L& anul ocytes: +"+ 35Tonsi |l :
CDW 23 "' ' DC+++/ ++- (+) ++(+) CDwW123- DCH++++-/++ CD3' CD4"----- 29 MAY 2006 WO

03/ 046012 5 10 C??’@%‘T/ EP02/ 13681 20~CD3' CD4= ++ CD3* CD4' Synovi al
CD3°CD4~ + + - - -

Synovial

5 Fluid:
Mature DC + + - -/+
Precursor DC +* +* - - (+)
Monocytes + + + + +
CD33°CD14- - - - - -

10 cells

Adult BM:
CD3* cells
CD10* cells
15 CDl4' cells
CD15* cells
CD19* cells
CD34* cells

+ + + +
_/+ - _/+ -

-/+ - -/+ -

+ + + + +

Mean fluorescence intensity (MFI) levels for the different

20 populations are shown as -, indicating the highest MFI in the
first decade on a four log scale which corresponds to
negative control levels. The +, ++ and +++ indicate MFI in
the second, third and fourth decades, respectively. A slash
(/) indicates that the MFI is on the border between two

25 decades. Parenthesis indicate that less than 5% of the
population is positive. *Approximately 50% of the population
is positive for this MoPhab. #10-15% of the granulocytes is
positive for this MoPhab.

30 8. CONSTéUCTION OF A VECTOR FOR THE PRODUCTION OF A HUMAN
IgG4-MAGE-1 FUSION PROTEIN
To evaluate the value of antibody-mediated targeted
delivery of tumor antigen to DC, a fusion protein was
constructed using the constant region of the heavy (H) chain
35 of the human IgG4 gene and the entire coding region of the
MAGE-1 molecule. The IgG4 isotype was chosen for this

approach since it has low affinity for FcyRI and does not



Fluid: ++ Mature DC Precursor DC+*+* -- (+) Mnocytes++ CD33' CD%MAY%I()%S

Adult BM CD3'cells-- -- - CD10'cells+- -- - CD14'cel |l s++ ++ +

CD15' cel | s+-/+ --/+ - CD19+cells+- -- - CD34'cells+-/+ --/+ - Mean
fluorescence intensity (MFl) levels for the different 20 popul ations are
shown as -, indicating the highest MFl in the first decade on a four |og

scale which c s to negative control levels. The +, ++ and +++

i ndi cate MFI ?ﬁb%ﬁﬂgﬂgecond third and fourth decades, re®J&¥Y&y. A slash
(/) indicates that the MFl is on the border between two 25 decades.
Parenthesis indicate that | ess than 58 of2the population is positive.
*Approxi mately 508 of the population is positive for this MPhab. #10-158
of the granul omihasotiser po,sirte't:mofr@r 1hiagd MoiRiabit 3HdeB. ndEONSTREEEI ON OF A
VECTOR FOR THE PRODUCTI ON A HUVAN | gG4- MAGE-1 FUSI ON PROTEIN To eval uate
the val ue of an&qebSH@pﬂaF%\ts«é’&tFIﬁrget ed delivery of tumor antigen to DC, a
fusion protein was conspeoctietlug) rtgxeth@ mnsmmn)NAegasoamphmlae heavy (H)

chain 35 of the hu d the entir ion_of the MAGE-1
mol ecul e. The I'§&4 %t‘%ﬁ&o‘g\ﬁg\l%gﬁ sERP TGP lsa‘f)edlr Hg%l nde it has | ow
affinity forsFRRheancbrdaesidtott BEHWYN@Q0GotI site and a 3’ primer
containing a Smal site and a Tyr codon instead of the Cgammad
stopcodon. The amplified Cy4 DNA was digested with BamHI and
Smal and cloned into the corresponding sites of pNUT
resulting in vector pNUT-Cy4 without the stopcodon. A Smal-
10 Smal cDNA fragment encoding MAGE-1 was fused in-frame at the
3’ terminus of the modified Cy4 gene. A BamHI-EcoRI fragment
containing the Cy4-MAGE-1 sequences was removed from the pNUT
vector and ligated into pCDNA3.1AN+zeo from which, by site-
directed mutagenesis, the Notl site in the multiple cloning
15 site was removed.
PHENMatDC1l6 was digested with Ncol and Xhol to
obtain the VH region of MatDCl6. Plasmid pLeader was digested
with Ncol and Sall, into which sites the VH region was
ligated. Then, pleader-MatDCl6 VH was digested with BamHl and
20 NotI, releasing a fragment containing the eukaryotic leader
HAVT20 and MatDC1l6 VH and a donor splice site, which could be
cloned into the BamHl and (new) NotI sites of the eukaryotic

expression vector pCDNA3.1AN-Cy4-MAGE-1.

25 9., CONSTRUCTION OF A VECTOR FOR THE PRODUCTION OF A HUMAN
IgG4-GP100 FUSION PROTEIN
To allow the possibility of directional cloning of
any antigen of interest instead of MAGE in plasmid pCDNA3.1-
MatDC16-Cy4-MAGE-1, the Smal site 5’ of the MAGE gene was
30 changed into a Clal site by site directed mutagenesis. The
melanoma specific tumor antigen GP1l00 was PCR amplified with

primers containing a Clal and a Smal site, respectively. This



WO 03/046012 21 PCT/ EP02/ 13681 bind other Fcy receptors. |In addi,bingRy sh
does not activate the conplenent system Specifically, the Cy4 genom=<C f)NA
was anplified by PCR fromvector pNUTCy4 containing this gene using a 5 5
primer containing a BanH and a Notl site and a 3" primer containing a Snal
site and a Tyr codon instead of the Cgamma4 stopcodon. The anplified Cy4
DNA was di gestwdoyqbdiz BanHl and Snal and cloned into thepg@ppespNdi Ng
sites of pNUT resulting in vector pNUT-Cy4 wi thout the stopcodon. A Smai- 10
Smal cDNA fragnent encoding MAGE-1 was fused in-frane at the 3' termnus of
the nodified Cy4 gene. A BanHl -EcoRl fragd®nt containing the Cy4- MAGE-1
sequences was renoved fromthe pNUT & vector and ligated into pCDNA3. 1AN+zeo
from whi ch, by it &F2HPECYRY LS ERERiROPPhes MUENCT 8% h PRESHUI ti pl e
cloning 15 sit@Aonaswd<ennyeskedpHENVELDClMhanatadiagast Bebtwdt Inthicolamnd Xhol to
obtain the VH region of Mt DC16. Pl asm dUDLeader was di_gested W th Ncol and
Sall, into whi % Prek 4HESWY PEGV U TRt PAPgatde dPTdREARYI ALESBET - Mat DC16 VH

was di gested wijdhyBaMdy.ap61 @&y Naiphoo ! &,038L bR ahd HFERL c£4QBhaINi Ng the
eukaryotic | eader HAVT20 and Mat DC16 VH and a donor splice site, which

could be clbnednmifnto dsheeBanidedapelovnéey pRNOVA3 Si-MesDEIf6-Cie-MaGKar yoti
expression vector pCDNA3.|aN Cy4- MAGE-1. 25 9. CONSTRUCTION OF A VECTOR FOR
THE PRODUCTI ON OF A HUVMAN | g&4- GP100 FUSI ON PROTEIN To al l ow t he
possibility of Hl.r CORSTRUSITION i AQVRSITORaFBR AAE | RRODPUCTIAM OBre JUMANSt ead of
MAGE in plasm d RCONAR L 6- Cy4- MACE-1, the Smal site 5 of the MAGE
gene was 30 chasnged |ntcélsay%'%&si te by site directed nutagenesis. The

mel anoma speci fic tunor ZaferyeH cCP100 waseHCR axpiashierl weicthr hesi nmers

cont ai ni ng ?110(:I l%enaggv@lo%ggl fc§1i t}??chirae§9§€c§1ji\é?| yPic-EQ.bscc%gcaW Z%%Q?n
as a selection marker for cloning both in yeast and bacteria.
Heterologous expression of protein is driven by the methanol
inducible promoter for alcohol oxidase AOX1l. When methanol is
substituted as a carbon source, alcohol oxidase can

15 contribute as much as 30% to the total protein produced,
indicating the strength of AOX1l as a promoter. In addition
the expression vector contains the O-vector mating sequence
to facilitate protein secretion into the medium. At the point
of secretion the signal sequence is cleaved from the

20 expressed protein by the enzyme KEK2 (Figure 3 and Figure 4).

Two major changes have been carried out on the
basic expression vector:

1. An NcoI cloning site was introduced immediately
after the cleavage point of the secretion-signal peptide

25 (pPicZFVH). With this modification, a simple NcoI-NotI
cloning of any scFv into the expression vector will result in
expression and secretion of the scFv with its native N-
terminus.

2. Vectors have been constructed to allow

30 convenient insertion of fusion partners at the carboxyl tail
of the scFv using the NotI and Xbal sites of the multiple
cloning site in the vector (pPicZFVH-MAGE-Al, pPicZFVH-
gpl00) .
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MATDCl6. (Figure 5).
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11. CONSTRUCTION OF A VECTOR FOR THE PRODUCTION OF A HUMAN

scFv WITH A CHEMICALLY CONJUGATED PLASMID ENCODING MAGE

Alternative to producing a fusion protein of

antibody and antigen, the antigen can be coupled to the

antibody in the form of a DNA plasmid encoding a viral or

tumor-derived antigen. The DNA plasmid needs to be condensed

in order to get efficient uptake into the target cell.

Therefore,

polymers such as poly-l-lysine(PLL) and

polyethylenimine (PEI) are used. Since coupling of a polymer
to the N-~terminus of a scFv potentially disrupts its binding
capacity, we have prepared a modified pPicZFHV/MatDC16
construct. This modified construct encodes the MatDCl6 scFv
with an additional cysteine residue in front of the
stopcodon, resulting in a C-terminal cysteine residue. This
modified scFv is produced as described before and used in
subsequent coupling reactions.

A coupling reaction involves the following steps:

1. coupling of the heterofunctional crosslinker
SMCC to the amine groups of PLL or PEI;

2. purification of the coupled PLL/PEI-SMCC;



29 MAY 2006 WO 03/046012 PCT/ EP02/13681 23 A region from Gpl 00 %%m%%ng
t he i munodom nant epitope has been anplified by PCR with priners
containing the restriction sites Notl at the N-term nus and Xbal at the C
term nus. The Gp100 fragnment was cloned into the vector 5 pPi cZFVH
containing the scFv MATDC16 (pPi cZFVH Mat DC16- Gp100). In the vector, the
scFv Mat DC16 owdodaReensi |y exchanged with other scFv's lerT,Eq,fpgbyﬁi s. MAGE
Al has been anplified by PCRwith priners containing the restriction sites
Notl at the N-term nus and 10 Xbal at the C-term nus. The MAGE gene was
cloned into the Notl and Xbal site of th&*vector pPicZFVH containing the
scFv  MATDC16. (Figure 5). 11. CONSTRUCTI A VI FOR. THE_PRODUCTI ON
OF A HUMAN 15 scFv WT%'AC%W&A%\FWﬁ[FOPE% NG MAGE

Al ternative to gerotdircitygod fhesicgptgimet &b rthef malmimibBedyrcandofaniMtgen, the
antigen can be coupled t h ti I n r ; | asm d
encoding a viral or tur‘?%r%dgiﬁo\?/lgdé%%glxa%’n.ctogﬁ%aé%\lghg{%?ﬁ%n%eds to be
condensed 20 i rproddesd tag detcrbefl cianMatifilék &gt niTbesheantapemditescedr |
Therefore, pol WE@ul?l_LéQihv§§ AR ¥=tedyYhoePhid andsi polvesivd enhfdme (PEN)
are used. Since coupling of a polymer to the N-termnus of a scFv
potential |y di sToBses"s 28 BRERINRY tRigdagTaup,. HMetHaPe PrESSFE &Phddified

pPi cZFHV/ Mat DClfiodp €aNSehy€twi thhige MROifiied ¢anst tHChLIOREDURGCt he Mat DC16
scFv with an additional cysteine residue in front of the stopcodon,
resulting in a CGtermnal cysteine residue. This nodified scFv is produced
as descri bed befar eravEFECTEON IAND BXHRESSLEN OFCANTIEODY-ANEGEN ans. 30 A
coupling reacti i,y o the follow ng steps: 1. coupling of the

het er ofunct;’11 na*&?(glggis(s‘#ﬁ‘ er SMCC to the amine groups of PLL or PElI; 2.
purification of the coupledriddeRELorSMEGCDNAZ . 1-Cy4-MAGE-AL and a

construct containing the appropriate immunoglobulin light (L)
chain (Boel et al., 2000) into a human cell line resulted in
the production of a complete human antibody with the MAGE-1
15 protein fused to the C-terminus of the heavy chain.
In total, 7 different constructs were generated;
each construct contains a different V., resulting in a

different antibody specificity (Table 2).

20 Table 2., MoPhabs used to construct fusion proteins: relevant

antibody specificity’s as determined by flow cytometry are

summarized.
MoPhabs Specificity
Blood DC, monocytes, immature and mature
MatDC16 monocyte-derived DC
Blood DC, monocytes, immature monocyte-
25 MatDC27 derived DC
MatDCo64 Blood DC, monocytes,
TN141 Blood DC, monocytes (weak)
3i-39 immature monocyte-derived DC
MONO14 Monocytes

30 UBSS54 Epithelial cells, colon carcinoma




29 MAY 2006 WD 03/046012 PCT/ EP02/13681 24 3. coupling of the SG\y ?Ogﬁ/m
PLL/PEI - SMCC via reactivity of the cysteine to the mal eim de group o

As a second approach, conplete antibodies are produced as described for

Mat DC16- 1 g4. These anti bodies can 5 be coupled via the NNtermnus to the
crosslinker SPDP, which contains an internal thiol group. After

de-protection W{Hhsesedds OUP can react with the nal ei m de gwﬁ%ﬁzzlﬁﬁl
PLL/ PEI - SMCC. 12. TRANSFECTI ON AND EXPRESSI ON OF ANTI BCD IN 10

HEK293T CELLS Co-transfection of pCDNA3. 1-Cy4- MAGE-Al and a construct
cont ai ning the appropriate i mmunogl obuli n251 i ght (L) <chain (Boel et al.

2000) into a human cell Line resulted in %éoductl on of a corrpl ete hurran
antibody with the MAGE- TNi%L 30T &7 MPpekY aPS TRt i Mrhts gPtaimgdheavy
chain. In totalin étkdd fle:@fh’ImeﬁQﬁ&tHelﬂ@t@th\éQr es0enevatdrol @aehineONSt r uct

contains a differ V, " uIt ng in di_f f erent an ti pbody specificit
(Table 2). 20 ffﬁ?é "ﬁerel\/Bls-ﬁ b%%&tt B Snd ey lfé‘f"gﬁfsﬁ ﬁp l%;s['egons: rel ezant

anti body specificity's as det erm' ned by flow cytonetry are sunmari zed.

MoPhabs Mat D16 2 B%IMZAN%E%“ TNL41 3i-39 MONO14 30 UBS54

Specificity nonocytes, ITmuature and mature nonocyte-derived DC
To produce whole immunoglobulin fused to MAGE-1,

stable transfected cell lines were established by co-
transfection of pCDNA3.1-IgG-Cy4-MAGE-1 including a Vi
construct, as indicated in Table 2, with the corresponding L-
10 chain construct, in HEK293 cells. For transfections, HEK293,
a human embryonic kidney cell line, was chosen since correct
folding and glycosylation can be anticipated. 1.5 x 10E5
HEK293 cells were seeded per well in a 6-wells plate. The
next day, transfections were carried out at a cell density of
15 70-80% confluence using calcium chloride precipitated DNA for
5 hours at 37°C, followed by a 15% glycerol shock for 1
minute. Five pg of pCDNA3.1-Cy4-MAGE-1 and 5 pg of the

appropriate light chain were used. Cells were washed and

after 48 hours 500 pg/ml zeocin was added as selective drug
20 to obtain stable transfectants.
When drug resistant colonies were large enough, 48
individual clones were picked and expanded.
Later, new transfections have been carried out of
the constructs into human Per-C6 cells to produce human

25 antibodies in this preferred cell line.

14. PRODUCTION AND ANALYSIS OF IgG4-MAGE-1 FUSION ANTIBODIES
Supernatants from 30 stable clones per construct
were screened for production of fusion antibody by a sandwich
30 ELISA. A coating with a mouse-MAGE-1 MoAb was used,
supernatant was added and the presence of produced IgG4-MAGE-
1 was detected with an ‘HRP-labeled goat-anti-human IgG. From

these studies, several clones were selected based on



Bl ood DC, nonocytes, inmature nonocyte- derived DC Bl ood DC, no ?g\)sﬂ\9§006
Bl ood DC, nonocytes (weak) inmmature nonocyte-derived DC I\/bnocg

Epithelial cells, colon carcinoma 29 MAY 2006 WD 03/ 046012 25 PCT/ EP02/ 13681
TN141, 3i-39, Monol4d and UBS54 are MoPhabs obtained in other experinents
where other cells, DC or colon tunor cells were used as target cells for

phage sel ecti Gggosdasols. STABLE TRANSFECTI ON To produce V\/q;ngﬂkzrﬁg“Eogl obulin
fused to MAGE-I, stable transfected cell lines were establis y CO-

transfection of pCDNA3. 1-19gG Cy4-MAGE-1 including a V., construct, as
indicated in Table 2, with the corresponéib'ng L 10 chain construct, in HEK293
cells. For transfectl ons, HEK29 a hunman enbryoni ¢ kidney cell I| ne, was
chosen since cBFIWEEIF Girdi Hep é’ﬁatg‘rﬂ%iﬁg’gf}gaﬁ%e'c&ﬁ BetefAiPed Pated. 1.5 x
10E5 f HEK293 celiss, wed£ useedast pef:gmlcllallé gbr@dﬁcﬂhﬁﬂd $n p&ﬁtgegoﬁﬁeks]plext day,
transfections were ut .at ce ensi t 7 Yo conf |l uence

usi ng cal ci um eHI"8r | g@pb%g&rﬁﬁq é‘f“egmﬁﬁﬁ Fydceg %D&Pét‘é’ie sresr gfifltbwed by a
15% gl ycerol swhochatosstled aftet d. dEyalefgpzo:fdupEI»MSBme@/m-fMME{mTamd 5 g of
the appr op/5| ate, Idaghgd&e@altgdg%r ‘%rﬂ:ﬁ dfl d soyer %f\él(@%&ef% after 48

hours 500 g/ m “zeocin was a i vVe dr ug 0 obtain stable
transf ect ant s. raffratedrenser 8sist @ntiomn@nt exrorete Wagr geridiiedgfromd 800

i ndi vidual cl oges,JaeLe Rigekesh andyexpandsthrekat £roo1084 transfections have
been carried out of the constructs into human Per-C6 cells to produce human

25 antibodies in this preferred cell |ine.
15. CHARACTERIZATION OF THE RECOMBINANT FUSION ANTIBODIES

10 The purified fusion proteins were further
characterized by SDS-PAGE and immunoblotting. Under non-
reducing conditions the fusion proteins migrated at an
estimated molecular mass of 235 kDa, indicating that the
IgG4-MAGE-1 was expressed as a complete antibody-MAGE

15 conjugate (Figure 7, lane 1). IgG4 (lane 2) can also be seen,
due to crossreactivity of the secondary antibody RAMPQO. A
faint band of 90 kDa is most probably a partial degradation
product (Boel et al., 2000). Under reducing conditions, bands
of 100 kDa and 30 kDa can be seen, representing the H-MAGE-1

20 fusion protein, and the L-chain respectively.

16. FACS ANALYSIS WITH RECOMBINANT ANTIBODY-ANTIGEN FUSION
Whether antibody specificity of the different IgG4-

MAGE-Al fusion Moabs was retained, was determined by flow

25 cytometry. Surface binding of the fusion protein to these
cells was detected by incubating the cells on ice for 60
minutes with the fusion antibodies. Subsequently, after
washing the cells were incubated with a mouse anti-MAGE-Al
MoAb for 30 minutes. After washing, this step was followed by

30 incubating the cells with PE conjugated goat anti-mouse Ig as
secondary reagent. This assay detects both ends of the fusion
protein and therefore will detect intact IgG4-MAGE-Al. With

flowcytometric analysis on a FACSCalibur, it was demonstrated



14. PRODUCTI ON AND ANALYSI S OF | g&4- MAGE-1 FUSI ON ANTI BODI ES S#@ﬁﬂ?t@%s
from 30 stable clones per construct were screened for productio Ion
anti body by a sandwich 30 ELISA. A coating with a nouse- MAGE-1 MbAb was
used, supernatant was added and the presence of produced |g&4- MAGE- 1 was
detected with an HRP-| abel ed goat-anti-human IgG From these studies,
several cl onesyygidsose! ect ed based on 29 MAY 2006 WO 03/ q,%@%;@lgﬁgl

PCT/ EPO2/ 13681 production and the best producing clone, as determ ned by

ELI SA, was used for |arge-scale production in triple-flasks wusing ULTRA-CHO
medi um Three hundred ml cul ture supernatZdnt was harvested after 4 days of
production, 300 m fresh ULTRA 5 was added to the triple-flasks. This
procedure was tP%f)e%‘teeﬁpeo%tféch’ﬂ’r &, ORSEBP Rt TPP Bt e ARTIRESpUriSFRed from 900
m pool ed superpaiarid uBigugeaspr ot ei n- A colum. 15. CHARACTERI ZATI ON OF THE
RECOMBI NANT FUSI ON ANTI BODIES 10 The purified fusion proteins were further
characterized by SDS-PAGE and i nmunobl otting. Under non- reducing conditions
t he fusion proffebhs 3 Beattddity fnthestaGhalARE-Aofecighapratedss ofn 235 kDa,

i ndicating thaty; thg-onh 0G4 IMAGE-1 was expressed as a conpl ete anti body- MVAGE
15 conjugate (ELgure 7, lane 1). 194 (lane 2) can also be seen, due to
crossreactivit ygoi-Mace- sepandpes antnraedye REMEQ 748 faint band of 90 kDa is
nost probably a partial degradation product (Boel et al., 2000). Under
reduci ng condi MpEPSL6 bands of 100 kDa and 30-kDa can be seen, representing
the HMAGE-1 20 fusion protein, and the L-chain respectively. 16. FACS
ANALYSI S W TH EEEOMBI NANT ANTI BODY-NFFI GEN FUSI ON Whet her ant i body
specificity of UBpeddifferent g4 MAGE-Al fusiton Mbabs was retai ned, was
determ ned by fl*ogl_t_ZQ gyt quetry. Surface binding of the fusion protein to
these cells was detected by i ncubating the cells on ice for 60

17. DEMONSTRATION OF MHC CLASS I AND II PRESENTATION OF MAGE-
Al PEPTIDES BY IMMATURE DC TARGETED WITH IgG4-MAGE-Al
We next determined whether the IgG4-MAGE-1 fusion
15 antibodies could serve as a source of antigen for immature
DC, resulting in presentation via MHC class I and II.
Initial experiments were carried out with MatDC1l6-MAGE-1 that
recognizes cultured immature monocyte-derived DC. This
antibody also recognizes the immature Mo-DC. As negative
20 controls, MatDCl6 without MAGE-1 and UBS54-MAGE-1, that does
not recognize immature DC, were used. In addition, IgG4
MONO14-MAGE-1, a fusion antibody that binds to CD14 was
included.
Immature monocyte-derived DC were cultured using
25 1IL-4 and GM-CSF following standard procedures from
HLA.A1/DR1301 + donors. Immature DC were incubated with the
fusion antibodies (10 nM or 100 nM) or control protein MAGE-
Al (222nM) and cultured for 24 hrs or 48 hrs. Subsequently,
the DC were replated and cocultured with different T cell
30 clones.

Activation was assessed as IFN-y release in 24 hrs

supernatants. Immature DC or CTL alone did not secrete



mnutes with the fusion antibodi es. Subsequently, after washi n%‘ ﬁ\gg‘(%bks
were incubated with a nouse anti-MAGE-Al  MAb for 30 m nutes. 19

washing, this step was followed by 30 incubating the cells with PE

conj ugated goat anti-nouse Ig as secondary reagent. This assay detects both
ends of the fusion protein and therefore will detect intact |g&4- MAGE- Al.
Wth flowytonebidsanal ysis on a FACSCalibur, it was degmishsaisgd 29 MAY
2006 WO 03/046012 27 PCTI EP02113681 that the specificity's of the tested
fusion anti bodies were retai ned (Figure 8)2. Tabl e 3. Reactivity of the

| g&A- MAGE-1 fusion prot eins on 5different *Bells. IgG4 MAGE- 1

Monocytesl mmature DC LS174T Mat DC16 UBS54 -n. + 10 * n.t.
= not tested 17°°%€ RATIEN g Ydf/i%s% 4 Pﬁﬁéé&ﬁﬂ?}mr@ MACE-
Al PEPTI DES BY ddMiTURR tDEhd ARGETELR 1\hiEH vbagGésM&% B Mgarxis det er m ned
whet her the | g4 1 fusio odi coul er as g _source of
antigen for mw%‘?p%éf ‘ﬁé,SlP%sc& %ﬁﬂﬁ’lgﬁ’ es@ﬁ?’éﬁ g/ \i\ﬁ/l-ltp%q F5E 1 and 11,
Initial e_xperl nEenits dee rEADPAGHI R d ioutasw vh tiet OOl GlbASEer] at WEGE- 11, Bmagni zes
cultured i “sf;%sc"%g?’etp‘%lge“ﬂﬂﬁ Ismﬁl\/; B?frz%slebg?yth $0 recognl zes the

i mmat ure M- trve contro hou - 1 and
UBS54- MAGE- 1, thtmtado@is shewt) r ecogni ze i mmature DC, were used I n addition,

9G4+ MONOL4- MAGE-1, a fulsicon @ntkbody, %bg& rPigNdfy g w%a\é@émegg%%uded

| mmat ur e nmonocyt e-derived DC were cultured using and
fol | owi ng st andhrf@rp?b%féct@r pmmFtugm DC was enough to stimulate a response

from the CTL, resulting in a significant amount of IFN-y

10 production. No stimulatory activity can be seen for the
negative control proteins MatDC16, UBS54-MAGE-1 and MAGE-1.
This excludes the possibilities that the response is a
consequence of targeting via Fc-gamma-RI (Wallace et al.,
2001) or by pinocytosis. Two different donors for generation

15 of immature DC were used in case of the CTL read-out, giving
similar results.

Upon addition of the MAGE-1 protein to immature DC,

IFN-g was also produced by the T; clone. This is most likely
the result of pinocytosis by the DC, ensuing in MHC class II

20 presentation. Still, targeted delivery of MAGE-1 resulted in
an almost two-fold up-regulation of the IFN-g production by
the T, clone, demonstrating the efficacy of this approach.
The effect seen with the IgG4 MONO14-MAGE-1 may be caused by
residual expression of CD14 on the immature DC or additional

25 monocytes in the culture. Clear is that Mono-14 MAGE-1
targeting to immature DCs only results in a TH activation and
not in a CTL response. Mono-14 was obtained by phage
selections on the CD14'CD33* monocyte population and
recognizes the CD1l4 molecule, as determined by specific

30 staining of CHO cells transfected with the human CD14 cDNA
(results not shown). Taken together, these initial data

demonstrate a very efficient induction of dual MAGE-Al



HLA. A1/ DR1301 + donors. Immature DC were incubated with the flﬁiiﬁh Y 2006
anti bodies (10 nMor 100 nM or control protein MAGE- Al (222nM and
cultured for 24 hrs or 48 hrs. Subsequently, the DC were replated and
cocultured with different T cell 30 clones. Activation was assessed as |FNvy
release in 24 hrs supernatants. Immture DC or CTL al one did not secrete 29
MAY 2006 WO 03w04filadoz2 28 PCT/ EP02/ 13681 det ect abl e amountgrfedbdi y (<80
pg/mM/24 h) . The stinmulatory capacity of the T cell clones was assured by
exogenous peptide pulsing of the DC with either a MAGE-1. Al specific

pepti de, EADPTGHSY, in case of the CTL clThe or a MAGE-1.DR13 5 specific

Ceen in'Figur o 8 b0 i gEhRt Bae. M P gat S8 Balesdiire oc was

enough to stimrkageted tespponse fromthe CTL, resulting in a significant
anount of IFN-y 10 production. No stinulatory activity can be seen for the
negative control proteins Mat DC16, UBS54- MAGE-1 and MAGE-1. This excl udes
the possibilities that the response is a consequence of targeting via
Fc-gamma- Rl (Wallace et al., 2001) or by pinocytosis. Two different donors
for generation 15 of inmmature DC were used in case of the CTL read-out,
giving simlar results. Upon addition of the MAGE-1 protein to i nmature DC,
| FN-g was al so produced by the T;, clone. This is nost likely the result of
pi nocytosis by the DC, ensuing in MHC class Il 20 presentation. Still,
targeted delivery of MAGE-1 resulted in- an al nost two-fold up-regul ation of
the IFN-g production by the TH clone, denonstrating the efficacy of this
approach. The effect seen with the 1g&4 MONO14- MAGE-1 may be caused by

resi dual expression of CD14 on the i mmature DC or additi onal



25 nmonocytes in the culture. Clear is that Mno-14 MAGE-1 targ?éb@ghég%

i mmature DCs only

results in a TH activation and not in a CTL

Mono- 14 was obtai ned by phage selections on the CD14' CD33' nobnocyt
popul ati on and recognizes the CD14 nol ecul e, as determ ned by spec
staining of CHO cells transfected with the human CD14 cDNA (results not
shown). Taken r, these initial data denonstrate i
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03/046012 33 CLAI M5 PCT/ EPO2/ 13681 1. A conjugate for targeting antigen

presenting cekbsy@e@prising: 5 at |east one antigenic nq,%lrh#; 027943 ugated to
a targeting noeity that is capable of binding to a cell surtface structure

of an antigen presenting celll, and upon binding inducing a CTL response
and a T-hel per response. 2. Cbnjugate as éPainmed in claim1, wherein the 10
antigenic noiety is conjugated to a targﬁkgﬁg noi ety that is capable of
binding to a cell surface structure of igen presenting cell, and
wherein the conjugate is capable of being internalized and processed by

said antigen presenting c«il Ign eﬁgpe as, t Pﬁ—%ﬁf‘%sasn%ﬁe g’%ﬁgﬁ‘t en| c rml ety

fragnments 15 thereof to e pre ed via
nmol ecul es of theeldist cgeprigiegenting cell. 3. Conjugate as cl ai ned i n claim1l

or 2, wherein the targefi Ag, DIk altd ¢8R mm'c%hyhsg&e%uw AS 19gG4, or a
fragrrent thereof, such as a scFv fragnent, Fab fragnen 20 F(ab)2 fragment.

4. Conj ugate astRIIEtABE HAeLEY Aihft1is Zappbly C\ﬁh]é*@lﬁg the FaFgetFRFami ety is

a monocl onal ant{hed¥rorof LA yen tHREEEingd ce AN HEQLB 0ASHiGd@hEEd i N
clainms 1-4, wherein the 25 targeting noiety_is humani zed or human. 6.

Conj ugate as cl & P i AES anSe ef el ﬁ’ellﬁér response.

2. Conjugate as claimed in claim 1, wherein the
10 antigenic moiety is conjugated to a targeting moiety that is
capable of binding to a cell surface structure of an antigen
presenting cell, and wherein the conjugate is capable of
being internalized and processed by said antigen presenting
cells such as to cause processed antigenic moiety fragments
15 thereof to be presented via MHC class I and MHC class II
molecules of the antigen presenting cell.

3. Conjugate as claimed in claim 1 or 2, wherein
the targeting moiety is an immunoglobulin such as IgG4, or a
fragment thereof, such as a scFv fragment, Fab fragment,

20 F(ab)2 fragment.

4. Conjugate as claimed in claim 1, 2 or 3, wherein
the targeting moiety is a monoclonal antibody or fragment
thereof.

5. Conjugate as claimed in claims 1-4, wherein the

25 targeting moiety is humanized or human.

6. Conjugate as claimed in claims 1-5, wherein the
targeting moiety is bivalent or polyvalent.

7. Conjugate as claimed in claims 1-6, wherein the
targeting moiety is capable of binding to B cells, monocytes,

30 and dendritic cells.

8. Conjugate as claimed in claim 7, wherein the
targeting moiety is capable of binding CD33* CD14-~ dendritic
cells and CD33** CD16™ dendritic cells, and which is



targeting noiety is bivalent or polyvalent. 7. Conjugate as cIa&QEP ig
clains 1-6, wherein the targeting noiety is capable of binding A ngs,

nonocytes, 30 and dendritic cells. 8. Conjugate as clainmed in claim?7,
wherein the targeting noiety is capable of binding CD33' CD14- dendritic
cells and CD33' "' CD16- dendritic cells, and which is 29 MAY 2006 WO

03/ 046012 PCT/ 681 34 essentially incapable of bingj o 1T cells
o g il i

and CD56' NK c Conjugate as clainmed in clains 7 erein the
targeting noiety is MatDO 6 having the sequence as shown 5 in figure 1, and
affinity matured nutants thereof, or as posited at the ECACC under nunber

01120417. 10. Conjuga as clained_in clai 1-9, erein ) ntigenic
noi ety is of pgf’%%rlquqlaé?yfll?r?ﬁgf%?langét%lrnlééf’? 1 ajl9 Cc#,?s aaiﬁdoF{cj)gegulggori gin. 10
11. Conjugate aslkd.ained in clains 1-10, wherein the antigenic noiety

conprises a peptide, polky A r in |y rotein, i Qtein, or a
derivative or fragrrentbfﬁfe%?‘égg&elfg %an‘r%]f“ﬁaa ecggﬂﬁ afr?gds’i ﬁggFéal?lns 10 or
11, 15 wherei nthhetangerfeh rdetiniisgMatidbyhdwingAtee sgah@Qe gagshenvy, MJC,

PAGE, CEA, RSA;,PEMArel8; HnkhHgialieyam kel Riahps Arik85s 112, wherein the
antigenic noiety comprises a nucleic acid sequence encoding an antigenic
pepti de, pol ypeppPedicedr aprideeFChopnder 2omPreddtd®dtlt-her eof . 14. Conjugate

as clained in claimil3, jphatligdthe asadtdigeai & FOLeky 1-5, afhe@%¥ Pk @8Si ONn
vector, prefer abl¥ adapted for exgr ession in mapmalian cells, 15. Conjugate
as clained in GPAETHREIOTCHALS PsPRAET A’ t B 9AbeIRGC Bt Y EhtrieRe

encodi ng the anutgedyods origin.

10 11. Conjugate as claimed in claims 1-10, wherein
the antigenic moiety comprises a peptide, polypeptide,
protein, glycoprotein, lipoprotein, or a derivative or
fragment thereof.

12. Conjugate as claimed in claims 10 or 11,

15 wherein the antigen defining moiety is MAGE, g¢gpl00, gag, env,
MUC, PAGE, CEA, PSA, PSMA.

13. Conjugate as claimed in claims 1-12, wherein
the antigenic moiety comprises a nucleic acid sequence
encoding an antigenic peptide, polypeptide or protein, or a

20 precursor thereof.

14. Conjugate as claimed in claim 13, wherein the
antigenic moiety is an expression vector, preferably adapted
for expression in mammalian cells.

15. Conjugate as claimed in claims 13 or 14,

25 wherein the nucleic acid sequence encoding the antigenic
peptide, polypeptide or protein, or precursor thereof, is
conjugated to a targeting moiety of claim 3.

16. Nucleic acid sequence comprising a nucleic
acid sequence encoding the antigenic moiety of claim 1 or 2

30 and a nucleic acid sequence encoding the targeting moiety of

claim 1 or 2.



pepti de, polypeptide or protein, or precursor thereof, is conj ﬁfd @% a
targeting noiety of claim3. 16. Nucleic acid sequence conpri si#‘g ‘ﬁ%l ei c
aci d sequence encoding the antigenic nmoiety of claim1 or 2 30 and a

nucl ei ¢ acid sequence encoding the targeting noiety of claiml or 2. 29 NMAY
2006 WO 03/046012 PCTI EP02/13681 35 17. Expression vector conprising the
nucl eic acid sequence of claim 16 in operable |inkage with expression
sequences for YéuP@464Rt i gen presenting cel|. 18. Expressi SATHHBH of claim
17, adapted for 5 expression in manmalian cells, such as PER-C6. 19.
Expressi on vector of claim 16, wherein thes expressi on sequence conprise a
pronot er obtai nable from hCW and/or a pol yA signal obtainable fromthe

bovi ne growth hornone. 10. Z@préshigst vedior tormrdfongegdeonudleansfa@dt ed usi ng

a nucleic aci d;seQURACE: GCAHY Yt Q%é:l]a%&g]l@lkgge N EXDEGISLAL,  vect or

according to claim1/7-19. 21. Method for producing a conjugate according to
claim1 or 2, cérprssiegieheasd epdioen qreeeRtimg ABSE- cells 15 according to
clai m 20 under conditionggald:@wed BXPEEST 0P Qfint e RUEH&IaCraci d encodi ng
t he conjugate whereby the conjugate is forned, and isolating the conjugate
fromthe cel |3 SKBFGTSICBUR BPE™HEGFURTL 2. SWEY REdEFH5CPgenerating an anti gen
presenting 20 cell capabbe mpresdiGnt Fégcanof AR I&SpABSANVERe MHC cl ass |
and MHC class Il presentati on of c%rocessed a(gltl gen fraﬁrrlglnt cS§ onpri si ng
the step of contARTFiTdCANSHRErGR M PPELENE RECWEFF ORbidt-RR % ﬁj”&%%?
according to cl antrydes BS5po2y sAptdlgebtpiredent fngh ¢k lboohhaigrabtie with the 25
nmet hod of cl ai mh22. 24. A pharnmaceutical conposition conprising a
ormore.
10 20. A host cell transformed or transfected using a
nucleic acid sequence according to claim 16 or an expression
vector according to claim 17-19.
21. Method for producing a conjugate according to
claim 1 or 2, comprising the steps of culturing host cells
15 according to claim 20 under conditions allowing expression of
the nucleic acid encoding the conjugate whereby the conjugate
is formed, and isolating the conjugate from the cells and/or
culture medium.
22. Method for generating an antigen presenting
20 cell capable of eliciting an immune response via MHC class I
and MHC class II presentation of processed antigen fragments,
comprising the step of contacting an antigen presenting cell
with a conjugate according to claim 1-15.
23. Antigen presenting cell obtainable with the
25 method of claim 22.
24 . A pharmaceutical composition comprising a
conjugate according to claim 1-15 or an antigen presenting
cell according to claim 23.
25. Use of a conjugate of claim 1-15 or an antigen

30 presenting cell according to claim 23 for prophylactic or

therapeutic vaccination.



conjugate according to claim1-15 or an antigen presenting cel 59 g@g\%%éﬁg
to claim23. 25. Use of a conjugate of claim1-15 or an antigen

presenting cell according to claim23 for prophylactic or therapeutic

vacci nation. 29 MAY 2006 WO 03/046012 PCT/EPO2 /13681 36 26. A conjugate
according to claim1-15 or antigen presenting cell according to claim 19
for use as a Wﬁ;‘ﬁ‘%l nt. 27. A conjugate according to Clp?:irfEPth @ O an 5
antigen presen 6 cell according to claim?24 for use as an anfl-parasitic,
anti-fungal, anti-bacterial, anti-viral or anti-tunor agent. 28. A
conjugate according to claim1-15 or antigen presenting cell according to
claim24 for use in 10 i mmunot herapy. 29. A conjugate according to claim
1-15 or an antigen preséftimgoeiidataceeodiding tto elaimml2ys fagr agsiegeinn t he

preventi on, retA?;Q@gritQHgagglt Leal®AL & 2. dh 59286 sekecied fromthe group
consi sting of zhei nmer, atherosclerosis, 15 cancer, diabetes, AlDS,

Hepatitis, and PR81F4MeBT-30. A conjugate conprising a targeting noiety that
i s capabl e of b! ndi ng toza. Qelcbnj;\;g{aftacgcc_ﬁjtray@g Lt_roecp;inan_lgrgﬂ gen presenting
cell and an anti ggnl Cc noi et%% whi (iq coagdugate i s capable of inducing a CTL
and a TH r esponéBEYHFPEEFSTIRY act lof CEHPAR e orf] Gat™® i £9F 958 htdlgen
presenting cel lapnti+tdaeabatizabhoifuagdl praacessicagrodl,t Bet conpdgadre such as
to cause fragmantgthereof tQ be presented by the MHC system
anti-tumor agent.
28. A conjugate according to claim 1-15 or antigen
presenting cell according to claim 24 for use in
10 immunotherapy.
29. A conjugate according to claim 1-15 or an
antigen presenting cell according to claim 24 for use in the
prevention, retardation and treatment of a disease selected
from the group consisting of Alzheimer, atherosclerosis,
15 cancer, diabetes, AIDS, Hepatitis, and the like.
30. A conjugate comprising a targeting moiety that
is capable of binding to a cell surface structure of an
antigen presenting cell and an antigenic moiety, which
conjugate is capable of inducing a CTL and a TH response
20 after contact of said conjugate with the antigen presenting
cell, internalization, and processing of the conjugate such
as to cause fragments thereof to be presented by the MHC

system.





