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WD 2008/ 087102 PCT/ EP2008/ 050290 VACCI NE The present
invention relates to fusion proteins conprising an

wanisggmozieri ved from the so-called tunour rePEEPINS050290

antigen PRAME (al so known as DACE) linked to an 5

i mmunol ogi cal fusion partngr i provi des T hel per

epi topes, such as, for exz:l\ﬁ‘éiéle&:il otein D from

Haermophi l us i nfl uenzae B, nethods for preparing the

same and for fornulating vaccines and use of the sane

f or Thegadsemgneentiangeates tocagion psoteing compliisigg abartigeatderived from
limted to nel anoma, breast, bladder, |ung_ cancer such

thessongafipdturaeir ceReHonGREEFRRR AN (o knewacrs G BRde toan
1ﬁ%ﬁga,glcﬁfﬁgllon%%ﬁm B whi& *)1%(/%%5 q”l he? & 84)19)%%? sulY! Llst e?cample

I'nct udin eéma an
pﬁﬁeﬁrm aeeea&RdpRiINS Nfluetide B, fxﬁéth&wfoempmﬂgem& sarh@@nd for
present i nvention rel ates tO f usi on partner protelns
forompbatingi viageipesoindiuse DI thersime foneesting a range kbeancesy including, but not

pr.eparin sarre di fferent

T mibe BB R GE the fEhEne B SCL e parerume ogpdan
c®cer, I}ﬁ&@mﬁﬁeck%ndemmm%erem&&@ﬁ%e&inat Hﬁﬂ1ﬁp1@ﬁgex$ma
turmour - specifi ¢ expression and the fact that

lgdiemi aaink ndinges etedaitkiegemandagasopiuiged xpicemssd | n heal t hy
cells. More than 50 cancer/testis antigens have been
descri bed so far and, for many of them epitopes

rec [

oA DOl IR AR SO ot
cbmpfsihg gedteinm amxanp@t@ﬂtmahodsrfﬁﬂmpmfgapme. In

i mrunot herapy the cancer antigen is introduced to the
patient usually as a vaccine, for exanple containing

e e r._an irmu 0 c fra
Enerare Bt el S g s PR IR ghl B Rl apicens ar of
itefesOfor GRMuAbRERPY sédadsmemﬁbwah teinbMURERFR dkPRessié® and the fact
patlent S | nmune systen1to attack tunours expressi ng

thatgesaatly thasd :gmugens dre nhieexppgssahini heakhyr edlpo M@e |tl$;1n 50 cancer/testis

aﬁtlé@ha%yg Ve, s BPASSBR ahd) PE Sl (hEn GPreen cagnized by T
Bkl &s a0 Tecpldsyierehapybit %meﬁweﬁg%agélggngn@m under

n type. en the inmune systemis expose
mkreﬁﬁ@nentasalpbtegeﬂ,mﬁﬁmd'tlfef@lyent Bcells and T cells
are fornmed. As |ynphocytes devel op, they normally
learn to recognize the body's own tissues (self) as

?IOLL rnel U{lﬂtﬁ’lglglg% ( ﬁgnerga{e}?ge)% 190d1e1 drlg:;t}ll }%tfggi uISY%IG)( ps.a vaccine,

farr €xahldTEhtaiRinkEMy eﬁhﬁgérh%@ ﬁﬁélh%r%hlhmun&géf‘@, fragment thereof, or as
2008/ 087102 PCT/ EP2008/ 050290 multiply and provide

DINAramcgding dor thh e)rtptmmmeassg/ geaton ccmltﬁlemalsaldv@Nﬂh evhichrstiraulates the
efficiently the

PR SO T 4% BUER TG e RSP ERE BRETHEAIEERN 1 ai n

experinments seemto indicate that cancer testis

antigens can stinulate the nmenory mechanisns in the

' mﬁ%éwgﬁﬁmé }es @ylg‘%hﬁﬁﬂt&?df DB I@?tceﬁ’BAi{[:;lck antigens
is invol death or cell cycles. It

detiectiy) abg psoide cgmtmbef the ilomuex pfrspemed B wlhmhdrTowmls aladelep that are

specﬁe 1c }loarrolngta}{tlgen type. When the immune system is exposed to a different antigen,

different B cells and T cells are formed. As lymphocytes develop, they normally learn to

recognize the body's own tissues (self) as different from tissues and particles not normally

found in the body (non-self). Once B cells and T cells are formed, a few of those cells will



tunmours including lung, kidney and head and neck.
Interestingly it also seens to be expressed in 40-60%
wo emk@gila2 such as acute | ynphoi d. | eukenm a andP@r/BPB08/050290
nyeloid | eukem a, see for exanple Exp Hematol. 2000
1413- ti.ents it has obser ved

In,
n TGS AL B Pism By P REME e VAo 4 1 AUBES Tieffmune system to
Wi Iré% S ORSEr iy Mbr‘é@:‘fﬁ@i&?{l OBkt trR R$s é%{poé&i' t%@ﬁ@sdnﬂ: antigen.
conparlson to those who do not over express
protein. The antigen and its preparatlon are descrlbed
in US patent No. 5, 830, 753. PRAME is found in the
Annot at ed Human CGene Dat abase H I nv DB under the
ac Cegsincaxpemuaite sesm W6 HMAichielthaBEDR2AOSislantiaE2@ASBn]ate the memory
BC014974. 2, . 08334. 1, AF025440.1, CR591755.1,
BOFSehaMsmS Indag by Re WSte@RGllSZl 1, CR618501.1,
CR604772.1, CR456549.1, and CR620272.1. Protein Dis
a surface protein of the gram negative bacterium
Haenopl ik tgpothédided ®pzemBihat BRANBL$ @Rolwsd imaalinddatigéraell cycles. It
fusion partners derived fromprotein D can be
obhas brss Shtp\mbwrgqmgm bmr%ppqdn@@eéawaofmda@ wide variety of

Bgilina"” BB lbe T B B Ry sl B atso seems o be

gea |- Bo%fleﬁl&ﬁn@mhg@ Re@B WrAghod RuRERAUGEH iaBite myeloid
of the protein in appropriate quantities and/or purity

se@ukglmaemmﬁor @(WIQEK&@EBMMQQQ D@e@ém)ﬁég}, 3-22f Ums patrents it has been
ofein of MAGE and,. for rotein ur C .
P ShErTR S hat et expreamionah ERAME s Eebb D e soRiats b i Risder survival and

' nﬁd H48s reﬂe_i ?e ﬁl%hﬁgnwnotb%&e'\ﬁlom'oerﬁﬁ'bgg express the protein.

reco I hant he pr otein D secretion squence g

be |ncorporated |nto the fusion protein to
potentially assist secretion and solubilisation of the

f i nal phsdbigen and IW%meamwcmGﬂ/IEM@%Méom 753.
;ﬁ‘m g ff%‘%ghgn‘ff Al gur é %ta%aﬁgl%glvngfunder the accession

Conginbbrgt Ug5@Nnd LBC(E)lzgglg@ RK$D$78@a1g€BcanaWzs2 SCR608334.1, AF025440.1,

Construct 3a an Figure 3 CD4 response (ASCHB
ad(RAQMTSS.Fi g&l@@39ﬂ3t:[b8 CB&RPHHIE, (ABOIB321d] ,uvahe18501.1, CR604772.1,

20 Ogggl 82&3%@ i;n response (AS 15 adjuvant)
¢ AS 15 adjuvant) Figure 7 A

narked up am no acid sequence of exanpl es of

constructs of the present invention Figure 8

Al i gnmPadteipeDreera Isiufads- pRIGES- b shd SEGh-hExdHOe 4B)ctaivsh, Haemophilus
pD./3-PRAME-H s (SEQ.ID NO 10) Figure 9 Aljgnnent

betnflisAza Relndoraiabign o8 qmanpelagficat ﬁ@loélrl?a@'iﬂﬁféldeﬂ?’%ﬁ &pm pootein D can be

[[%%‘@%@Pws gég 'Benil?)?4(3)SEQ I D NO 45) and the

Fusion proteins of a portion of an antigen and a heterologous fusion partner are

sometimes prepared to increase the immunogenicity of the antigen and/or aid production
of the protein in appropriate quantities and/or purity see for example WO 99/40188 which
describes a fusion protein of MAGE and, for example protein D a surface protein of the
gram-negative bacterium, Haemophilus influenza B. The fusion protein is prepared
recombinantly and the protein D secretion sequence can be incorporated into the fusion

protein to potentially assist secretion and solubilisation of the final product.
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Figure 10 Alignment between the shared sequence of the
original protein D from Haenophilus influenzae (SEQ

the pD-MAGE3-Hi s (SEQ I D NG 45) apdr/aP2008/050290
construct of pD/3-PRAME-H s which does not include

the amno acids 2-D and 3-P (SEQ ID NGO 44) Figure 11

SDS page anal ysis of pD/3-PRAME with or w thout

secretion sig
vector. Figur
MAGE- A3-Hi s (
Protein D -

PRAME

nal (SS) and Hs- tail (Hs) in pET21
e 12 Sequence of protein D 1/3

SEQ I D NG 44) Construct | MP- 20-127 -
TSGHHHHHH (pl asm d TCWP14

(Exarrpl e 1) (Bnef Bmcnﬂaomaﬂhhaﬁwcsmdﬂon&mcts/ﬁemwncﬁs

P

1977

?qucnu

a
PTF e|n D -

L IVIJI"' LU 1Z7T =

@éage anawf—sl()fc? Cﬁan asm d TCWP 14)

( _murplze 2) (

mmkmmmdﬁlsgém@asmal D NO 3; amno

ac

guenc
PI £

eLn D -

iy

j-l)B truct 6 IVL}t‘- LU J.LI -
ﬁﬁhyo asm d pET21) (Exanple

3 F%waéleotld

ec@eeﬁmem@@sgﬁ}dlumnmoo@@%m no acid

SECHPgRse th
Praofein D -

| | t— 4 NDP-—20-127 -
®4M%C(A§@ﬁ ugzlﬂll?) (plasm d pET21)

( EXighpPe 4) (

&Rﬂréqus?j@séwwéw@e SEQ ID NO 7; anino

acip gquence
Pro%g?n D - H

3a) (nucleoti

A ed) up actdORlehddClf 28 of coMstraets/ of the present
RAME. - HHHHHH (pl asmi d pET26) (Exanple

dBveBiuence SEQ ID NO 9; anino acid

segigabge SEQ
Protein D - PR
(Exanpl e 4a)

| Dighlednd BrweefDIpSIH-MMIE3 485 (VEID RO-43Pahd pD1/3-PRAME-His
I?A%% -AQ H's tail (plasm d pET26)
(ﬁ P%gpﬁ%% sequence SEQ I D NGO 11; ani no

acFgusequence
sequence for
PCT/ EP2008/ 05
sequence for

Sle@ndnD NPedi? the Segderqendt b theheriddMA protein D from

EAPRLAASER LR 14530 2908 08TR: (520

ence mno aci
E%&ﬁﬁle 1 (SEQ I D NO 2) Sequence 3 is the

; &@ﬂ&ence &[gm%almh@ené the( QEHdI syqllélhée‘j&f afed £ p‘ll'otem D from
[ the am no jaci d sequence for le 2

1 4)  Sequencle/BmprhilysHeTERRe @éade 3419, ghe @z%ﬁgﬁé% (SEQ ID NO:45)
(SEQ I D NO 5)| spequaraet & pb§3-PREMBMINGhiA b nSEHURAR € amino acids 2-D
for Exanple Sequence 7 is the DNA

sequence for

s R

ID NO 7) Sequence 8 is

t heigamilno aci (dSrSaggteind wisfoOpD IBKERANIE4ith or without secretion signal (SS) and His-
tail (His) in pET21 vector.

Figure 12 Sequence of protein D 1/3 MAGE-A3-His (SEQ ID NO:44)
Construct 1 | MDP- 20-127 - Protein D — PRAME — TSGHHHHHH (plasmid TCMP14)
(Example 1) (nucleotide sequence SEQ ID NO: 1; amino acid sequence SEQ ID NO:2)
Construct 2 MDP- 20-127 - Protein D — PRAME — no His tail (plasmid TCMP14)
(Example 2) (nucleotide sequence SEQ ID NO: 3; amino acid sequence SEQ ID NO:4)
Construct 3 MDP- 20-127 - Protein D - PRAME — LEHHHHHH (plasmid pET21)
(Example 3) {(nucleotide sequence SEQ ID NO: 5; amino acid sequence SEQ ID NO:6)
Construct 4 MDP- 20-127 - Protein D — PRAME — no His tail (plasmid pET21)
(Example 4) {nucleotide sequence SEQ ID NO: 7; amino acid sequence SEQ ID NO:8)
Construct 3a MDP- 20-127 - Protein D — PRAME — HHHHHH (plasmid pET26)
(Example 3a) (nucleotide sequence SEQ ID NO: 9; amino acid sequence SEQ ID NO:10)
Construct 4a MDP- 20-127 - Protein D — PRAME — no His tail (plasmid pET26)
(Example 4a) {nucleotide sequence SEQ ID NO: 11; amino acid sequence SEQ ID NO:12)
Sequence 1 is the DNA sequence for Example 1
(SEQID NO:1)




(SEQ ID NO 8) Sequence 9 is the codon optim zed DNA
sequence for

wo b@sagiinn aci d sequence for

Exanple 3a (SEQ ID NO 9) Sequence 10 is

Exanpl e 3a ( SEQ POI/EL2028)50290

Sequence 11 |s t he codon optim zed DNA sequence for

(
S
S

Ex gedlu
ac
NOSE® ID’MDG) D

quence

DAL 49 1

?ff{ea’ﬁ%" i Seét%‘a Et%i 15 NO. 12) SEQ I D

LL (PRA Oo- 08) SEQ ID NO 14 SLYSFPEPEA

5PN 16

SRR 800, Seq 1D NOL 17

AL\ DD AD

| (SBAPBIO: 3()PFA425 433) SEQ ID NO 18 to

eot
SGRTE] 35

of the present

:.*rcgjacjd@qugh%e EXERLES
D NO 6 TCC

UERe U
SEQ |

i hvent i on ATG ACG TTC CTG ACG TT
( CPEQIB2®Y |SEQ ID NO 37 TCT CCC AGC GTG CGC CAT
( PRGquehéDB) SEQ hPpNWseqddhcNoiEaple $°C GIC GCC GGIT GAC
G:ac ACC ACG TCG TCG TTT TGT TTT GIC GIT (CpG
2 6FRIBRYYD NO 39 TCC ATG ACG TTC CTG ATG CT (CpG
églienced=Q | D iNGR ardifd atldeéace fbiBxahflés GCCG CGC GCC G
Ef\@' SEQ ID NO 41 AA 1 to 127 of Protein D from
us iinfluenzae SEQ I D NGO 42 1-Met; 2-Asp;
S’dfqnencef’bl | oweislthbPNALeqiéhed for Bx@miplod Protein D SEQ ID

2
I
|
S
P
an
f
S
S

--||s éégdl% 5

d sequence of protein D 1/3- MAGE- A3
144 Am no acids fromprotein D from

Ha8emophkd & us | i theigmipemidfseuengser PamplepDl / 3- -4 WO

(SEQ ID NO:11)

)pb%/ gmpg CT/ EP2008/ 050290 PRAME- Hi s sequence SEQ
[ acids fromprotein D from Haermnhlluq
nftauerehe f oris tieedpropgmised DNA SquepgsGEErgmpledaquence
LIy Nej-o)t hle i nvention The present i nvention

n\'/i des a fIICI on rot al n_comMmricsino. 5 n\ PRAME oF

n StAshgeni [ F ARt StHEreot empiE ) a het er ol ogous
,IS(SEQ]I]:pI&&Dll(D)er derived from protel n D, wherein .the
7 Lsi%%lg;i IZ“s'. g" "‘thé‘ taos oérﬁ‘%lég‘dcﬁNHequence?or'Exampfe ggretion

Sequence 12

(SEQ ID NO:12)

is the amino acid sequence for Example 4a

SEQIDNO:13 | VLDGLDVLL (PRA'"'*)
SEQIDNO:14 | SLYSFPEPEA (PRA™*™)
SEQIDNO:15 | ALYVDSLFFL (PRA™™?)
SEQIDNO:16 | LYVDSLFFL (PRA™"%)
SEQIDNO:17 | SLLQHLIGL (PRA*>*?)

SEQ ID NO:18 to
35

Oligonucleotides used in the examples of the present invention

SEQIDNO:36 | TCC ATG ACG TTC CTG ACG TT (CpG 1826;)

SEQ ID NO: 37 TCT CCC AGC GTG CGC CAT (CpG 1758)

SEQID NO: 38 ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG TCG TCG TTT TGT
CGT TTT GTC GTT (CpG 2006)

SEQIDNO:39 | TCC ATG ACG TTC CTG ATG CT (CpG 1668)

SEQIDNO:40 | TCG ACG TTT TCG GCG CGC GCC G (CpG 5456)

SEQ ID NO:41 AA 1to 127 of Protein D from Haemophilus influenzae

SEQ ID NO:42 1-Met; 2-Asp; 3-Pro; followed by AA 20 to 127 of Protein D

SEQ ID NO:43 Amino acid sequence of protein D 1/3- MAGE-A3 -His

SEQ ID NO:44 Amino acids from protein D from Haemophilus influenzae for use in a pD1/3-

_4-



10

15

20

25

30

of protein D. 10 The present invention further
provi des a fusion partner protein as described herein

walesoswgof rom protein D, in which the fusion peCT/ER2008/050290

protein does not include the secretion sequence or

signal sequence of protein D The present invention

urther prov H@@“%Hﬁdgweﬁeproteln as described herein
IREQANNOLS anMnﬁ@rac@sffrJnE 91%1%”15 o ARbphils TRIIHZES R Lse in a pD1/3-
ilnvention further provides a fusion partner protein

derived from YAGEdissequpnce n which the fusion partner

protern conprises or consists of am no acids 20 to 127

of protein D. In one enbodi mrent of the present

i nvention, one or nore anmno acids fromthe 20 protein

D fusion partner protein as described herein may be
dé&éﬁ@ﬁi@ﬁﬂﬁagiﬁé_neplaced by substitution The anino
aci ds ’[{fla)f) €S tSiUbeS 1I L ev S tth 10 ro rl\ﬁat | VeSl
Subst (TS ORL Lehgh POVt ﬂp P SPRBHFSERT no aci ds
beRUSEE. or laf iRRRINEERRI T BBt tHerecd; ands 4, 5, 6, 7,

ney 9 or nore am no acids %gg be subgtltuted 25 The
pbyt elamearélugmtcsrfupanpmer denvesl froraprateindd.i bed herein
may addition ernatively contai.n deletio
SRR S MR A HeSREETTLAR SSARRTP (Signal sequence)
C o the wld-type protein D sequence. |In one
egﬁggﬁﬁg%% 1, 2, 3, 4, 5, 6, 7, 8 9 or nore amno
acids may be inserted or deleted. 30 The term

"secretion sequence" or "signal sequence" or
" secr diledresspyarntiesr fusthet proyidepa fupiop partpeypresein g described herein

Eﬁl ﬁvé" l I%n(faargtlelglanhg \g é%ﬂiﬁglc}nop (& errg&b% figwénclude the secretion
P%d@ﬁ@@&%@ﬁ@?e%@eﬁ&,ofyotelﬁﬁ) or 19 of the naturally
occurring protein. In one enbodi nent, the secretion or
signal sequence or secretion signal of protein D

refers._ to the Ntermnpal 19 a ci ds of tei )
The t CieeProseBl HEEPRN anlﬁbﬁearﬂeéra Rigfogrpapieize  Giretibecpferein and an

t re used interchangeably in the
pres é%dﬁﬂkgﬁlgpggg?gn 5 The fusion partner protein of

the present invention may conprise the remaining ful

| ength protein D protein, or may conprise

appr oxingeresept tnweltmn@rtherngomd@%@ sl partier groggin derived from protein

For exa e remainin nal t
IP O‘{}g&ht 1>9n é)él ?rl %rggl%ﬁ%p%%e ? 8??/8152‘?_ n]é%lgmo aCl(iSdzo to 127 of
arﬁr&@m@' 45 orDerhBodbéntdf tﬁé ﬁfe@érﬁ! ngrenh&l Qe of FRE bR acids from the
the 10 protein D sequence f use in the present
[ rwetnml 1D fussonpariree praem Re dasrnbed ﬁ&elmna}ZBe déletep oo reriyrbe replaced by

C(§ nlitlgtgglug: lllg% ﬁgr}qg? gllcrglg nrgﬁs, Sssu gtﬁgteegte\&{glg\éggéelr\(f)algwe substitutions as

st o) I t
o BB REERE AR o §5ad ) 9110 RAEGHRL 0%, 4.5.6.7.5.
t@rwnm@‘emgncaztmdnmmbb subetithaddl owi ng am no acids of the

protein D sequence: 125, 126, 127, 128, 129, 130, 131,

132, 133, 134, 135, 136, 137, 138, 15 139 or 140.

The protein D fusion partner protein as described herein may additionally or

il el

alternatively contain deletions or insertions within the amino acid sequence when
compared to the wild-type protein D sequence. In one embodiment, 1, 2, 3,4,5,6,7,8,9

or more amino acids may be inserted or deleted.

The term “secretion sequence” or “signal sequence” or “secretion signal” of protein

D, in the context of this application, is intended to refer to approximately amino acids 1 to

-5-
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By "remamining” in this context is nmeant the sequence
of the protein D protein wthout the secretion or

wa@k@nag718equence as descri bed herein. 20 | n onBCT/EP2008/050290

enbodi nent of the present invention in which the
fusion frotein conpri ses PRAME or an inmmunogenic .
f rigAent8 ohe? ebthe naferay eeeurringpaueiny dnjope egfbodimeent, the secretion or

present invention.conprises roxi.nmat e he fir . )
DR ooptts 2B st pea 3P Bt LRGP bt farindl b i acids of
20y é@inlB 7 - TheMe@ls & 1 ' diigRnt € ignal”

i %6enltni on i rI? \c}\,hi chkélﬁg&?ﬁiqlﬁg%&n%?ot& iﬂ Sggs%??sggs%ﬁﬁ%l signal” are
orusedinterchangepbiy m the pgprEn tspedifecagiof, the protein D

conprises 25 approximately the first 1/3 of the

protein in which the N-termnal 109 am no aci ds of

pr ot ei I . . 0 ' . e t .

Pt TR B el Sy RS T 15 RSE Ty semaiin
SEl@r[gﬁE pfdfeif UM REE opinayRemprisd Siptoxiliated@iceshfidingaterminal third of
of the present invention the protein D derivative is _
na@roteinp Dd atfet] ex@oplen thon ecreaibiog i Neerminal hirgr efsprotein D may comprise
inventio rovi.des a.protein D c truct,. .
QQOBBH e ReHetipul 40ith ALt of (Bardmet DI<iR 4, In-ag embodiment, the
pg)%t%innD Re 5%&0\556@3&@? Rerlt Uil Mion RBMpASEs BRAbSIcNs 20 to 127 of
for a construct additiona fy conpri si ng PRAME or
MiGiteia3D ¢ dmn s tfurticdr entbollhéh®(B¢ Pieédd Inpilid P PB4l o 261kists of any of

as_described herein or may be a fusion partner protein
f dhe sequensss stagtinga Hame il thy folisyipg painRyaddnehiie protem D sequence:

c t r AN t . tige e - ha r. .
fﬁlsn/i? g%’ gg’o (gleir}S %cr: o%pl)rélngitng IE%&gEgoirhya# f%rrﬁ)%ge% %mgn% acids of the
f rreEBID sequehbeenesf 1200d2nrio8ei 2y, P30,0r31f 032,188 M, 135, 136, 137, 138,
proteins conprising protein D, or for a fusion partner
prigPern4@onpri sing protein D, that the presence of the
secretion sequence (or signal sequence) nay

detrimentally affect the anmount of fusion protein

pr odu e@m» : ' ej : ;
of thgﬁ}grreseﬁt n\]fgﬁ{llgocgﬁ%gﬁgf?ggg{ taH% f %Jésdllﬁgl(ri]b%pgﬂ; ?{ﬁeéﬁtem D' protein
pritieiuntheascreeacon sighl keguence aaddscaibBiRAdEInant i gen or

i mmunogeni ¢ fragnent thereof. CGenerally the PRAME

protein has 509 am no acids and in one enbodi nent all

A T T —
| dg0AME &hnGm ic frﬁ%m&ﬁm&ﬁ} thd ProfeiR®-Bdtative of the present
(PRA....... ; SEQ I'D NO 13); SLYSFPEPEA (PRA' 42-'51;

SHQVdnboCphplises approviDsitelyithe B0 o deprosEQmiore Neci®)lly the amino

LYVDSL.EFL 301-309;. SEQ I D NO and . SLLOHLI : :

( m@?é@mﬁ%@@ ey e ?‘}‘bo‘gﬁleﬁ%?éﬁépﬁe@eqt iYEgoM In Which the fusion

desblefPd d iRYhoREnit A h&@PE theFtotein D '

pjgs{egfg%fﬁﬁg% t he aﬂfiﬁlglen t g%g%lner te a str (’)ngeaiiﬂr)rrerldlne commprises

r epponxsaatalydhefisul 8 dfhiee protdirg@nwhish ds N-teromed 6 A9 amaws acids of
protein D are used. In one embodiment of the present invention the protein D portion does

not include the secretion sequence of the protein. In one embodiment of the present

invention the protein D derivative is not lipidated.

In one embodiment, the present invention provides a protein D construct, as
described herein, as a fusion partner protein. The protein D construct may be a fusion

partner protein for a construct additionally comprising a PRAME or MAGE-A3 construct



10

15

20

25

30

possi bl e. Although, it may be possible to conpensate
for a |l ower immunogenicity of a given construct by

weapBoyiinyg a fornmul ation with a potent i mmunol BGI/ER1008/050290

adjuvant. Strong 25 adjuvants are discussed below in
more detail. |In one aspect the invention provides the
PRANESCpbed herpingfr mayebefailgision pprinerirotcindonp constmet, additionally

consi sting of or consj.sting essentially of full length
o CBMBFNNE SBONENAPER AntigeD SRR AT ANIEED ext ends 1o

PRAME constructs with conservative substitutions. In

one enbodinent, 1, 2, 3, 4, 5, 6, 7, 8 9 or nore

am no Iasdetiss thmatyfolp €usien psitéitisit @mprishie PRRAMVE of andinimigiogenic fragment
as described herein may additionally or alternatively

c dhrrepfranddireteinos olofor ifpsieur progaias CAneRiising preteiDner &uiadfusion partner

sequence when cQ alrne§ E’%ﬁ\ﬁg W | d-e-(} t}quZOrogérg)S?llg%c (or signal
PETY EP20UBY 050290° t Ype SEGUBRES Th SGHEHON seduernice {or signa
ensBQnEBHhay detridentdlly 4ffec® theBumolint 8f fulioR protBinGrédticBe

acids nmay be inserted or deleted. 5 Conservative
substitutions are well known and are generally set up

as default scoring matrices in sequence alignnent

c r progranms. These progranms include PAM50

( . A i .
(RRAOLbel . ol { o B Sl el Ml ot
ard dsdcribed berein dn(l3)PRAKIE dosigbobit in{revhogenid4fagidery thereof. Generally
Nat i onal Bi onedi cal Research Foundati on, Washi ngton,

artbe BROMIpeein Bpeiampian arids endiicpnsspjbadimeentall 509 amino acids of

I A B, TIPS Pr R Bigg b
( Biatifeaof PRAMELRY tRarkPl@19. I n general terns,

substitution w thOi—lr(]) the follow ng groups are
c OASRELRMIe(PRA ST I REQHI NO:b3)  subst it uti ons bet ween

LT A B oSy IR kit o o1 ut i me 1)
pﬁ“éfa??%‘s?ﬁ?%@???;ﬁ?s? WSO e )

LauVDSLFED(RRIATHEP \SH () MB/NGUL B) adi ne 20 vi )

A yci ne/ al ani ne, 5%?er al IHX t he. PRAME sequence/ ami no
addQHEED. (PRARe HFIQ NBLBins of the invention
w Il be greater than 80% such as 85, 90, 95 and nore
specifically 99% identical to naturally occurring

PRANVE. GieyeNei is HEDaBleSE! ihéiBde b§ niaR¢ ArthesBlPitdY@’ & possible into the
that am no 25 acid residues generated as a result of

t ratig¢notoi gegenpreccesmg maynupe resporscraad ehsure the antigen is as immunogenic as

reconpj nant | ynt hesj zed proteins. |If these do not ..
0 R RSt AASERY 1 GReY b BosstRIS 4 FRmpisRdor flo floimmunogenicity of a

Pr GG "ngﬁé}@ﬁ?qgﬁwﬂﬁ filE¥miofogjcal adjuvant. St
re%?gé\tleéé)?sﬁalg & Rspec 41tf e%liaﬁl\?gnt fhonﬁ(g?&w es Og)gflclfsf&ﬁvan Strong
pradjianits age dssssadlbetbvharmeore deaitpr i si ng, 30 consi sting

of or consisting essentially of full |ength PRAVE
protein. In a further aspect

In one aspect the invention provides the PRAME portion of the fusion protein

comprising, consisting of or consisting essentially of full length protein.

However, the invention also extends to PRAME constructs with conservative
substitutions. In one embodiment, 1, 2, 3, 4, 5, 6, 7, 8, 9 or more amino acids may be
substituted. The PRAME construct as described herein may additionally or alternatively

contain deletions or insertions within the amino acid sequence when compared to the wild-

-7
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the PRAME portion of the fusion protein of the present
i nvention conprises, consists of or consists

wes@snsgilet |y of one or nore of the foll ow ng epCT/BPmE8/050290

VLDGLDVLL (PRA100 '8; SEQ ED NO. 13); -8 WD
2008/ 087102 PCT/ EP2008/ 050290 SLYSFPEPEA ( PRA142-151;
SEYpa Wﬂaqquemev\lmsmemmlmmum 30 F; 4SEP,1 D S\N@ror Bijore amino acids
LYVD%ngﬁgég 09 SEQ I D NO 16) and SLLQHLIGL
NO 17). 5 Fusion proteins In a
further enbodlnent of the present invention, a tunour
antigen other than PRAME or in addition to PRAVE may
be used in a fusion protein as described herein. In
one enbodi nent, a fusjion protein is provided

conpr i Conservative subsHtusians At Well Snevn aad aro sgraselly pREGHP as the default
hesr ﬂ;ﬂ%gnc% Ogqucg{c i {gn}nlglgt cgmé@ gl%gé Fﬁlnsg "These programs include

S or um)ur an eriv

l rmmgge M&hBANI® s kN e«lewﬂ), WRirfdlel Sf @wlendxﬁrﬁwaﬁgés i#iroteins”, In
i mmune response to the antigen: a MAGE anti gen,

exdyiab of PrivieBEsequamdei grehstsugtiie’a S(AVRGEEO. 1DayIM£(Ed2), 3##\GE2), National

Mﬁﬁmcﬁﬁél %ﬁ&@ %ourﬁ@@,e\yagﬁ%%% ag%ﬁf even Henikoft and Jorja
MRG0 B T s ‘?ééf{s fk‘iﬁ@ g PR, Proc. Netl

A Adad. SAGES Al 39N BasuthemistdyRGEIMI-2091Phe MAGE A fanily).

In one enbodi nent, an antigen fromone of two further

MACE fam |lies may be used: the MAGE B and MACE C

grlogeneriheniiGabBithaen wythimibke dBswiud@rolpslar¢ absweriangovsubstitutions,

as MAGE Xp 1,. and DAM 10), (al so kn as MAGE

XFPZ“ e%tlem%‘yetmwsgp%a C‘Mﬁ% %ﬁ“onz‘@nserf’ﬁfg Ofps are:

f ly and MACGE C2. The

I\/ﬁgE {pﬂﬁétﬁﬁ%%a)fa%ﬁé?&l‘d&ﬁfﬁhe glr%esngent i nvention may

cafypr |$aeme/lnlﬁeéruhé length MAGE antigen. Alternatively,

the MACGE antigen may conprise an i munogeni ¢ portion

oflll) MVAGEINefrgipingh 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or
e del ted fromor 25 substituted
}h?ﬂgﬁﬁﬁ%n%ﬁgog\égﬁm@g M one enbodi nent of the

pr\SSerLeubﬁ‘Mﬁ‘é’btlé&ﬁle/\?ahnéyﬁieﬂﬁoﬁﬁé ds may be deleted from

the N-termnus of the MAGE sequence. |In one

ermbpdi Gigoine/@ianinee present invention in which the

antigen is MAGE-A3 or an inmunogenic portion thereof,

t he sequence of N%EE-AB maybe fromamno acid 3 to

314 of ‘A§] o) hg et r

ant i gen or derivative ? Ekﬁ}eg(éeezmﬁ% <ﬂmd‘g&{r-llgeegeltrﬁltﬁll n{\:/dlg}r%%i %mtems of the

ey e tiBRAWYE be BACHer thaE0%4, subieES 2, KOQDS andk Avdspesifically 99% identical
NY- ESO- 1} SAGE, HAGE,
to naturally occurring PRAME. However, those skilled in the art are aware that amino

acid residues generated as a result of the cloning process may be retained in the
recombinantly synthesized proteins. [f these do not detrimentally affect the characteristics

of the product, it is optional whether or not they are removed.

In one aspect the invention provides a fusion protein as described herein comprising,
consisting of or consisting essentially of full length PRAME protein. In a further aspect
the PRAME portion of the fusion protein of the present invention comprises, consists of or
consists essentially of one or more of the following epitopes:

VLDGLDVLL (PRA'®1%; SEQ ID NO:13);
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XAGE, PSA, PAP, PSCA, P501 S (also known as prostein),
HASH 1, HASH2, Cripto, -9 WD 2008/087102

weEamsBPA0n8/ 050290 B726, NY-BR1.1, P510, MJC-RCT/EP2008/050290

Prost ase, STEAP, tyrosinase, telonerase, survivin,

CASB616, P53 an%gq Her - 2/ neu or an i nmunogeni c
poYtY S ERFA BRA Whi crSEQ AN 18 direct an i mmune

re t adtsbeg LA a.further enbodi ment of
tméggr??%ﬁpﬁﬁhe tuﬁggrl?)alﬂﬂr%é’n may conprise or
cqmngngf:L(mgwmw;tgmfﬂgll\y@%mldanti gens, or an

i mmunogeni ¢ portion thereof which is able to direct an
i IFhIQHEIECHpERA T 07t 9RO EDNQET):. SSX- 2; SSX-4; SSX- 5;
NA17; MELAN-A; P790; P835; B305D; B854; CASB618 (as
descri bed in WO00/53748); CASB7439 (as described in

Wia 1 . Cl491; C1584; and C1585. 10 In one
enbo%?’%é%lt%?mt he antigen for use in the present

I nventrharfuiy e&dFRInhee oPthe HesESHtShv@kion PoRinur BRE:ER other than
al so naned prostein (Xu et al., Cancer Res. 61, 2001,

15RANERB)n addjtion roRRANEE 8Eb¢ Msaddn afugomprowin 8¢ @eriked herein. In
and is.a.553, amino acid protein, |mmunogenic fragments.

RS SEPPHBRES TSR PO ROV HgA GRmPRSIER bision parther protein as
Pref&Rl h¥reRPand Me®r mbre Bf BE §51RRY e HBRor QR %6919 ‘Bg fumour antigen

am no acids as disclosed in the above reference
pateanitiveapphn oahinapenipobinuherdof whichsd dire far diteet asinahune response
the present invention. Preferred fragnents,

dite dicqatigen: 3 NidCIsanigss 7oy pampea NiEeh )mtaaﬁ:g rsgzz,h as MAGE 1,

or . . |
TGRS AR RGN SLR ¢ WPEGH PR Shacr o mac
acligdMAGE 3P3MAFE 125fhedd aritfgehdae @bmbtaed kildwr SMAGE A1, MAGE
P501 S protein. 20 In one enbodi nent, the antigen nma

c W NAEGEA3,MASTEA4 OV AGE A5 M d6dMAGE e/, WAGEAS, MAGE A9,

LB GERR 15 MG AR 1 ARV FAGE P ThEMACE S Bl e Srmbodimment,
the ahlfi%&r b ¥hne bf B RAheMALTE GAMREL &E‘{'Ee g%‘a'f‘fheg\VIAGE B and MAGE

approximately am no acids 1-249 of W- In
f T proap. EnbdUAGER fantilyanelndésddAGER 1 ¢Cadspkriosen BrMAGE Xpl, and
consi st of the antigen expressed he Her -2/

b t neu
gdadM b, MAGR Bhdnleo kpevat W%Pﬁ&@ﬁﬁ%\é@ MpEEBband MAGE B4
t he i .S . ' [ response to
t h—e&gm%g\é@ nfagllh Cgﬁghtm%gﬁdgrge@%% ;t“g aﬂemgﬁ rl;: eﬁiant i gen
may be one of the follow ng fusion proteins which are
descri bed in WO00/44899. 30 The antigen for use in the
prigediAGEansigen & usain the presérs énventien may sempfise the full length MAGE

"HER- 2/ n E I fysion protein, " also referred to .
2 el SRR BEGFaTR R an (D GApecnic partion of
r af1RIGE tnQvifcl YS3 @na Py @t €id) of 8F of MBABIthS alilSHB9bY deleted from or
comprising the éxtracellular domain (or -10
substituted in the amino acid sequence. In one embodiment of the present invention, 2
amino acids may be deleted from the N-terminus of the MAGE sequence. In one
embodiment of the present invention in which the antigen is MAGE-A3 or an

immunogenic portion thereof, the sequence of MAGE-A3 may be from amino acid 3 to

314 of MAGE-A3.

In another embodiment, the tumour antigen or derivative for use in the present invention
may be PRAME, BAGE, LAGE 1, LAGE 2 (also known as NY-ESO-1), SAGE, HAGE,
XAGE, PSA, PAP, PSCA, P501S (also known as prostein), HASH1, HASH2, Cripto,

_9.
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WD 2008/ 087102 PCT/ EP2008/ 050290 fragnents thereof)
and the intracellular domain (or fragnents thereof) of

WO b@silERe2/ neu protein. I n one enbodi nent, thPGI/EP2008/050290

ECD-1 CD fusion protein does not include a substanti al

o g T 2SN BB i,
A T A BT T o

prditeet M im@hsOrebRinee tetle btiges. " ECD- PD' or " ECD- PD

fusion protei n," or the "HER- 2/ neu ECDAPD fusion
protein also referred to as "ECD-APD' or ECDAPD

tr Bgriared PG SR pTSRY o Breshf e S Wi or consist of
dogrRi gt tlﬁé)follf) ?@nst Bleir?i%{lﬁmﬁ%%@ B%ﬁ%q}ﬁéijeéﬁ \'VHl@h is able to direct an

domai n (or fragments thereof e.g.
HERRvmeaasponed ®ithe aﬁtrgenn&S)éﬂbSSXn%rﬂS,X 5hNAEm4EDAahA P790; P835;

ECD- APD f usi on roteins do not include a substan
poB 20y RBP4 ﬁésﬁ%ﬂzS @Sﬁ@ﬁmbﬁah%mwg}]7é8b&é$lﬁ743&(as Gescribed in

dog% Legcl f R- 2/ neu transnenbr ane
donali ﬁ%zfggfﬂg}eiq?b’g%sr@p?% ellgnés% of the PRAME anti gen

and protein D fusion partner protein as described
herein may be chem cally conjugated, but are _ _
pr Bfane ghibpdingnt.dBe aatisgn fOTrlttSé @h’glﬁrpamntﬂnwmﬁn praytc@mpsise or consist of

ber Ssosas 4 A aen B L P tamraa G B ap Bl 1o ses). i

PH&l\ﬁvrﬁAs‘S’E&Q b NED Ut 3o S @9‘8/9% 4R is a S5F B deldpr8ich. D
or nodified protein D proteins. 20 Additionally or

al nemwatgemelfsagnteh® and podionatiterapé nempesiog atleakt Beymeferably 50, more
and th sion . partner tein of the present
i nvs?ﬁ%&ﬁi’%‘gp%uewewﬁs esofhfcﬂ daitfsab R¥§ reffgenced patent
h
R AR U B B MR ARt rgmens

t usre discRBéd MEW O %/@(ﬁépr(BQMtﬂgen)admdax pretusd @ceysbediated protein
as conpared to 25 PRAME or anot her tunobur antigen

al & Up Neb GtofWei o 38#): Rther peefemechfagmenteig aMiag acids 51-553, 34-
0 si on rotelns of the
ToS e RO BAeh BsfTs peher el n

addltlonally conprise one or nore Ilnker sequences

bet ween the fusion partner protein and the tunour

anhi qpe rmbodinBit,i theremtage may coomptisoor ¢dnsiseoff W Ter emftswiahy the Wilm’s
the fusion partner protein an% a Hs Lall Fﬁ’rﬁﬁ

afWﬁ?nets agarummksm&e@mppm%}t E)réf’f/\)é(@'ﬁ iheble Iﬁ"t an immune

an f

or <SR A A0 L PR AT LY T AR bonfbrlod b or

th@plrmninafel}mﬁimameﬁmw dfevTunrel ated to the
sequences of the antigen and/or fusion partner. -11 WO

2008/ 087102 PCT/ EP2008/ 050290 Fusi on proteins of the
gls eﬁhh&ﬁ‘%tdlﬁé‘m fig agt? %rIJn %ﬁbfc‘%@ﬁy E’f the a{ltl%eﬁl expressed by

ti'onal 1 npri se no ac
N- ﬂl%fHHrQ&{eu%@ﬂe Q)fr atffhgmfeﬂﬁth%omlﬁnﬁhﬁmﬁﬁgbtﬁﬂ pértion fgerédttwhich is able
to direct an immune response to the antigen. In one embodiment, the Her-2/neu antigen

may be one of the following fusion proteins which are described in W000/44899.

The antigen for use in the present invention may comprise or consist of “HER-2/neu ECD-
ICD fusion protein,” also referred to as “ECD-ICD” or “ECD-ICD fusion protein,” which

refers to a fusion protein (or fragments thereof) comprising the extracellular domain (or

-10 -
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amno acid may be fromthe original protein D sequence
or may be froman unrelated 5 sequence. The fusion

W@2008/08710218)y assi st i n expressing the protei n PCT/EP2008/050290

(expressi on enhancer) at higher yields than the

native reconbi nant protein. The fusion partner protein
D, fragmentsghereaf) and the; igwiaceHular domany(onizagmgnts thareaf)|of the HER-2/neu

Ic?)rl;m%tl%ﬁ]gi mé)%ﬁ,'ﬁ%k/\éhi\é%ngﬁigf ﬁ@-mﬁo%*eﬁﬂ ersg)ptoﬂnrélu]d(e) a substantial
PriRYiish Sahd HFR-Paku BRAhRRASTandddh8h aRldbes dot HAIRRS any of the HER-
epi topes recognised by C4 T-cells. Such C4-T cells
ned/ndvetrdwmiembeshetdomaoont ri bute to generating a

favourabl e i mune response, in particular, a CD8

cytolytic T- cell response. 15 In one enbodi nent, the

f i I : . ¢ .
pn A R chLERE @b Al o BEAGRIE SN CD-PD
asfpsieh ptdiein/ ravwnticedd pF &VIBES-PO TS EOD-PDGLs b pidiéih €ioR the “HER-
the NNtermnal portion of protein D (as descri bed

abien DRI ifus)ori grofeirs ealse teferesl t-as EEGDRABDO br HEANRAPD fusion

: ' ic.f t ot f. M ..
S il i YRR rsion I (o Bor s e rcomprising the extracellular
Aot oghEhierd B WhoshforfTaliSt b6ilaRtb irichftntd fireof, ce.

t ERDefRhOHER -Bxen p@tkin. Thtthetdhtbollirhéit the B DoPDha tBEIDAPD fusion
D becomes the N-termnus of the fusion protein. 25 In _
a Hroteinsgle ngs petidetasabstantishporgian pf theilidR-2gep igingrnembrane domain, or

protein .wherein t ermnal portion .of .protein D
(e bR PIBAE Rea e BERE Pl Rans P8R o e

N-term nus or another portion of a tunour antigen or

an i mmunogeni c fragnment thereof. More specifically the

f usi onI'lwi fiukion phateips of i PRV Eagtigent andrpdloteineD fusi@r partngsprotein as
or ot her, portion of a tumour antigen may be effecte

s &q%chhﬁg@ef%m@mw@%mc%Jllwma%iu?utgm PrgERaly Expressed as

der i ; _ . : .
CELLAT AR 051 ARl RS AERSEAPA NS QUB LR PORE Mcin o b
exgbdiedd inlinsxpréssiolsyétem ik boispatd By PRAME Blohesahes fusien partner,
N-term nus of the fusion protein. -12 WO 2008/ 087102
PGIcERPPOSID Do gnodifiek prateisilbprogans ners or fragments

t hereof may be included in fusion proteins of the

invention or may replace the protein D el enent of the

pr eseniddiny eyl @ RitedndfivedX A ouP antRFROGEsBBHESherein and the fusion
conprising thé PRAME antigen or a fragnent or portion

t hearteerf pratin digthe prdsend ilnentom . mépdsmblemscatlf conjhgated asinaybe
partners, include: 5_ the non-structural protein fro
| XPIRESEAAS r%qﬂﬂ@}aq\@Sion(memngEtc}% Aray)allow; iperepssd |1§/ve{n8rftf PRAME
ai e Sinp ke BFAE oAk Ahlo BE Brdthied B cxfletqi Hiiem as pompared to
T-PRRANET orefibthep asnour bifi@ndésrieweitholur 131 chtpaetpéro ambicad rotein D or
pneunpni ae, which synthesize an N-acetyl-L- al anine
anadidied PENFIAALRIOIYA  (coded by the |yt A gene {Gene,
43 (1986) page 265- 10 272} such as the repeat portion
of the Lyta nolecule found in the Ctermnal end for

Fusion proteins of the present invention, as described herein, may additionally comprise

one or more linker sequences between the fusion partner protein and the tumour antigen or
immunogenic portion thereof; or between the fusion partner protein and a His tail or other
affinity tag (if present); or between the tumour antigen or immunogenic portion thereof and
a His tail or other affinity tag(if present). The amino acids in the linker sequences may be

unrelated to the sequences of the antigen and/or fusion partner.

-11 -
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exanpl e starting at residue 178 such as residues 188 -
305. Purification of hybrid proteins containing the

W@20087087102 agnment at its am no term nus has beREI/EP2008/050290

descri bed {Bi ot echnol ogy: 10, (1992) page 795-798. 15

Fusion proteins of the invention may include an

affinity tag, such as for exanple, a histidine tail

c rising be en 5 t.o 9 such as Lstidine .. .

- 3P0 R L BR PR tan BueniRl = ESehed bRisi Y sgiiopglly comprise

t eifThd %idmeF-A@ﬁ-P% afhO Neienial SIS (RS fuksfoR p%t%ﬁrs@'ﬂqﬁ@ke. The Met

of protein D) and/or the may be fused to the term nal

pantin@acidinaytbe fRRANE anginadproton Ddsxusatiov mal Getiloar eofinrelated

or the tunour antigen or derivative thereof as

de§t¥ted herein. CGenerally however the histidine

tail with be located on term nal portion of the PRAME

antigen or derivative thereof, or the tunour antigen

or derThedtisive phrites @nly adsistde seprediath the pRitdin $exphesaidn ehhighcer) at

Cterm nal end of the PRAME antigen or derivative _

t theghsoyicldsithanttbe nativarecambingu prasein. ddeifysaen partnehprogaf D, due to its

as. described herein. H stidine tails may be . . .

o oSBT SpfinjerDh rsuisose s i 4o 8555t egigion protein

| RSP PRAAERT QKb eSSBS b ptAiGRE qcﬂegﬁr ER€opes, preferably

proteins of the present invention: Such Sequences gan

bel helparepadpdsmtavgaissdiby @D4El-eolsr Sschi G4 vEatllsmagrie believed to

used for DNA/RNA vaccination or expressed ir ,

s GRS A gEReTalingd BEPURbl BrBS r@eowpméwwga& higD8 cytolytic T-

n%ll% goﬁs‘éi d may be used as vaccines. Such vectors

i ncl ude for exanpl e, poxvirus, adenovirus,

al phavirus, listeria and nonophage. -13 WD 2008/ 087102

PCT/ EP2008/ 050290 A DNA sequence encodi ng the_ proteins

ofInope epbediment, e apioh partess mayackyhdiesn exdessips eafjancing partner

st andard si/nf)ﬁesi s techni ques, such as by

e r?‘ﬁl”flgmpi)lﬁg CRONSRE PAEE Y i bed by D.M Roberts et

al. in Biochemstry 1985, 24, 5090-5098, by chemni cal

synthesis, by in vitro enzymatic polynerization, or

by PCRntoae hspetiothy inventiorsprogidéoa fisiangbeirawherain th¢ Nieeninal portion
pol yner ase, a combi nation of these techni

S) or_b ues.
Ertd preieind ﬁ?éldﬁﬁé’rbieé aPevsIoT GrEremNAS Hrsyd togthe Arterragup gt PRAME or an

VR38N aoly FRASEAHER, 35 BNAORAINAELATSID fragment

eno In an appropria Inin

t had N aasiifes ¢ IPRANENE affeGedIAER tha HFPR AT repdesthd B-terminal-
as required at a 10 tenperature of 10-37C, generally

i fragment efmsotsin Bohathies beensxcised: yHsithe NitgaminghofgiroteNA becomes

fr nts. ma e.carried.out using a DNA |igase such
agﬁ%ﬁ%ﬁm{n}‘? é%@sfﬁlﬁhonaﬂ"%gbpr opriate buffer, such as
0.05M Tris (pH 7.4), 0.0LM MyCl12, 0.01M

dithiothreitol, 1nmM spermdine, 1M ATP and 0. 1ng/nm
b dwiarfertlse agpachthis um entiom proxides apesian proteim vha€int the N-terminal portion

anmyi ent., nerally.in a volunme .of 5 or. | ess. The .

crihAr e 12 elasiobd ool BefeR) 1S5t s NeterhFitg tgher portion of

Byt RS uE AtigeR 8r SV ImMBYnSR AN G HohRAAdhe RBP SRR fpeifikAlly the fusion with

phosphite or phosphoram dite chem stry, using solid

phhs proteg Pnfragnesnt sud the 26terinosie odether pdyéidn bHa tumour antigen may be
effected such that the PRAME or other tumour antigen or derivative thereof as described
herein replaces the C-terminal-fragment of protein D that has been excised. Thus the N-

terminus of protein D becomes the N-terminus of the fusion protein.
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~and expressing the

“Chemi cal and Enzymatic Synthesis of Gene Fragnents -
A Laboratory Manual' (ed. H G Gassen and A Lang),

wo/esoBagriChem e, Wi nheim (1982), or in other SPCEREP100$/¢50290

publi cations, for exanple MJ. Gait, H WD Nhtthes

"chﬁ)@'grn %é%oélapgﬁnergé)g;f(rd gngpopof %Qg/-nb dp glial Qg guswn proteins of the
Baiphetioh or m%_yefrép@d'ég QH@Brolt&ﬁt[?Eﬁzme%Q 8§th62;ﬂ‘ese'ﬁ? foventbD-for example in

Mat t eucci Carut hers, Tetrahedron Letters,
1%ﬂqodM¢nt§’1®;mpvismg Miet PRANE amtegeM bt aCéagmbmtr o1 portion thereof as
t he_Anmerica Chem cal Socjety, 1981, 103,

crﬂ@ ﬁier%@aﬁﬁar@lewp otheyJhfipm pargers Wéfufé\ﬁer i can

gﬂg:nng I Ly Sf?%ﬁ%%g%arll go??i?f’ é)%o’_lﬁ-jﬂlzglgz"at’e \J\IruPI\II\I §4 Q&?ﬂz@élu&gm& typically the

Reg Q@ﬁﬁﬁhl 819%84kno Adids 4R 3ilis@) dithbubhldi frdfeht ﬁ*@ﬁ’n@fts dhy be used provided
EMBO Journal, 1984, 3, 801. The process of

i rthemmnbnder’falyelm epé@}f@@r med by conventi onal reconbl nant
t echni uch as described in Maniatis et al
Mo ecuﬂ?ﬁcﬁweﬁg@om RSP ERUS IRTCURIRIGS W whish wnissizhgn N-acetyl-L-
3 h r )

ColBi, ahife PR, UL O A AR ROBRE 473050 page 20
I IRYrsaich g tﬁe&@é;&ss oMoy Tt the Lw;ﬁnﬁﬂnéoale found ihaké C terminal end for
cell, of expressing a DNA poly conprising a

NURXABHIq dertiag U@ﬁl@léeﬂmﬁuca@éwé@eﬁ h&8 psQ®tein or -14 WO
2008/ 087102 PCT/ EP2008/ 050290 an i nmunogeni c
derivative thereof; ii) transformng a host cell wth

S apifiaabbi hytrld pr@téllﬂs%hﬁﬂnﬁgﬁt}fé ¢ %%&ﬁ@ntfh@&’s afi®hd terminus has
under conditions ~permtting expression of said DNA

pobepndcsmbe@)l{Bdwhn@lagwl 105(19P2) wiga;79a1788i v) recovering
said protein. The term "transformng' is used herein
to nean the introduction of foreign DNA into a host

cel . Flich ﬁﬁ%ﬂill&%f@ﬁ&#ﬁ@&ﬁgnﬂﬁﬁ iﬁlélﬁgp b ai@ﬁltx E)a%\ns‘ﬁ%l az_:Sl r£or example, a

t ransf or nmat transfection or ection

apstdine atleoplpaisingbetveel i51talD suelCh6 higtding redidyies. These residues may,
conventional techniques as described in Cenetic

En@rr peamplp §e oEdhe temnipgl nartigysefniogiul Asugh axﬂwd%ﬁqmmal of protein D)

o b pfled bt ST B By RS R g B Pl rivaive

heﬂh@@&f QF tHRRBMYuL :ﬁlt%@l@ of &e‘iﬁflahvé‘ﬁhefb%? his GRbribedRkh. nGEﬂerally
orei gn gene of interest. 15

exlmmfsr i hnstidinertail aith bndmmtedanmeanm@l ffootion @izthe PBiAME entigen or
licable ex sion v ctors

USRS Snerent o6 NGB AGER HEOTIOBHE (GOl ppetribed herein such as
Cl 1.‘131@\(:I {36n al’&fdt &ftm seq E l%t?ge o&‘ Beﬁ\th%é/g%%eoi(ﬂﬁc%r 6‘{}&% fimour antigen or

provide a |1 near nment” havi ng

I edrivative tharedf @s:atésmﬁbddgleseam.dHislndeﬁ tai%agaEld advaihthgeine in aiding

or nore DNA nol ecul es
purification.

The present invention also provides a nucleic acid encoding the proteins of the
present invention. Such sequences can be inserted into a suitable expression vector and
used for DNA/RNA vaccination or expressed in a suitable host. Microbial vectors
expressing the nucleic acid may be used as vaccines. Such vectors include for example,

poxvirus, adenovirus, alphavirus, listeria and monophage.
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whi ch, together wth said |inear segnent encode the
desired product, such as the DNA polyner encoding the

w@e@sesTonf the invention, or derivative ther epCT/ERP20d€050290

ligating conditions. 25 Thus, the DNA polymer may be
prefornmed or fornmed during the construction of the )
vect orA DNA gedtienegiencodiag diapreteinsfof gcpresenfrinventin can be synthesized

d ined | by. the h ] . which .
SRRt NG o B RSy ey e o gsrived
CHOM aldbrts ot ﬁﬁ@i@ch’e%ﬁﬁt%_@gﬁ?Y{ %Oiﬂgk,wmﬂﬁﬁhesis, by in
for exanple TMCP 14 or pET21 or pET26, pc 3,

badtre enzypiedig es]ymarzsnorg sr by 8CReecmiplapgnitiliving fiereesxamypleba heat stable
WO 2008/ 087102 PCT().EPZ?_&%[ 0502%8:‘_ The preparation of

t ROTYRGRICe ahPe? exphiaagnef thesederhnigdss-be carried out
conventionally wth appropriate enzynes for

restriction, polynerisation and ligation of the DNA,

by pr oGegta6s pdBatrisaRA ofMNA @fayeaaficd, ouMpnviabiusingta DNA

al. cited above. 5 The reconbi nant host cell is

privhanerase suph as POV dpeirmensse h(Klprow fragmenthin anappropriate buffer

B R RO Rl BETPERGEE g R B APS! it o
CaBflbéraRiRSof RILIRL! SererMYSH QK BIURE FIE b RS FHZ§matic ligation of
conventional and are deScribed in, for exanple,

VHDINAL fragnesntsahay bd ¢ededatnawsingarDNANkatd orch ag T4V A lighse in an
DM dover_ed., IRL Press Ltd choi ¢

T PPRORRARTIHET Gt PSS (BHciadl Pt Mol Ege. DREVhgothreitol, 1mM

Sk ATES T B P SR L e r
Nedmbi&tagknefatly .in a 181Gghe FB0m2 bil Bhs. OThedHehic] s@ithidsisaiT the DNA

conprising a mxture of RbCl, MiCl2, potassium .
adwlgne aanerieysendyl be camtpdiavé Ay gprventional phosphotriester, phosphite or

3- [N- nor phol i no] - propane- sul.phoni.c.acid, 1 Cl and .. ..

o R Rtk R B B BRGR G By s oS B Bribea in

t r amehPal Bt Bizyaihie ISYRheqs o PGS ab@bht® D AQfabbRory @8ARkal (ed. H.G.
DNA onto the ceélls. he i nvention al so extends t0o a

hoSasseredrd Atlrangs\oarlagdCheimid) Véeinkgpii (3 882)eorinptles s¢iontific

r of t [ ' T b d
ogtbh s T sramia ks Qi bt WaeaMaRTes, ik SEIER B Spioghand RC.
g?ritﬁﬁ&{ RSl ASks Rgfeafcﬁlh ?%%”'iofh%&; B.%nsfﬂggtd QW BB varth,

e’ present 1 nventio ere is prov

entaghedron Letss 08P L, 6771 ; VIR M ticngei anPRANMECanitheg§ NTetrahedron
or portion or frg/grrent thereof as described herein,

i nLabisrse h93th@1nli®h dbDi Nattgeasu antM ¢ CanythesRigumal gf thegdmerican

or ~por.ti or f t et eof, .i s codon-opt.i m.sed. I.n .
or CREHE Relhe 1OBAIDE HiRars B b A PR B Rpefien Chemical
NO ok @ A8 IPLOSTESEN. D28inkhl! 1t BldrRd, J MEcMIABNS MM Me K degt, Nucleic
cell under conditions permtting expression of the
DNAcigoRyseerchi £9&4ail 2,i45d9;0and .8 e Mdtbanerlay., EXYEBO Journal, 1984, 3, 801.
described in, for exanple, Maniatis et al.

The process of the invention may be performed by conventional recombinant
techniques such as described in Maniatis et al., Molecular Cloning - A Laboratory
Manual; Cold Spring Harbor, 1982-1989.

In particular, the process may comprise the steps of :

1) preparing a replicable or integrating expression vector

capable, in a host cell, of expressing a DNA polymer

comprising a nucleotide sequence that encodes the protein or
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and "DNA C oning" cited above. Thus, preferably the
cell is supplied with nutrient and 30 cultured at a

wo eospesadur e bel ow 50C. -16 WO 2008/ 087102 PCT/EP2008/050290

PCT/ EP2008/ 050290 The proteins of the present

i nvention may be expressed .in prokaryotes or

eukar yot es andppapnggenyeaertvage therewlof t en expressed in
E. col.i,. Particular strains of E., coli such as AR58
and Bﬂﬁ DEgnﬁgéntgéﬂ%Fo @dyﬁ%é%gﬁggg?ly a selection
mar keniipf . ufiri §X P i FGRRIHOLNR NS oRBEBNOT
anpicillin resistance is incorporated to facilitate
i denti fi catpeonitig ¢tpeession ©f safl INA pohynpo tapioducecfaid he
r econbi nant gene/c nstruct into the expression system
The productP’?$!s 8bvered by conventional nethods
accorging t -] and 10 according to the
Iocalﬁggtig%x%?ﬁ?ggﬁéggﬁégSion product (intracellular
or secreted into the culture nediumor into the cel

periplasm. In one enbodi ment of the present invention
t Hdedstpr draplomingotswsed hereinrie meen thainieductian gheoreign DNA into a

oBREI biskin PR e G o P by FRERI AR BrPR e figy pr infection
C8bith drSappRsrRid RhsmidWs Rir@Bvecker usitkle.d EorMtiodaPlechniques as described

exanpl e, "be |ysed physically, chemcally or

ena {iratticki digeeand; Edse S Kingssian apd ddl &ingsswinaBedkweld Srientific
the resulti | ysate. re . the haost cell js . , .
nﬁ’r\aﬁr&ﬁt@ﬁ,ﬁ Pplard. %ﬂs@aémﬁéy TB@ HEmafragsipraneds gy draggfoppggih will
AR AR oTREF A nh PN ERinleRha BEbreRihtng forein gene of
sahtefki.ve precipitation, adsorption chromatography,

and affinity chromatography including a nonocl ona

anti body affinity colum. 20 In one enbodi nent of the

i nventd.on ther.e i s provided a process for .produci.ng a

fusi on reaPErHoRSEE At Y st oaE mar oL Hisgmvshuon, op

of expressing in a cell a fusion protein conprising a

fusion partner protein as described herein. The cell
may belle replaaberaxpressiomvenna's erdyddipnepated in asdurddnce meath the invention,

|1, 5s.a b i h i . i . .
TR B e Glor CHBP IS BHD tsish EFIbI By i 40 egment having
AL GRS\ ui i L8 in B LSy SR FRIRRS DNA molecues

S

herein in a cée as an rnsolu oteln. The process
mayhithindgegier watirgaid ibeat segnehegncode thy slesigedtpredueelshictamothe DNA
purifying the expressed fusion protein fromthe |ysed.

c diolgnerzpcadingthe peetpid @if tenfvattiopher depyetivte thercefy anderligating
provLﬁgd a fusion protein obtained by or obtainable

bfogm' Mod or process described herein. -17 WO

2008/ 087102 PCT/ EP2008/ 050290 The proteins of the
present invention are provided either soluble in a
| i qui dlHusy thre BINA ipalymel yap be Iprefemnddor fprmed during the construction of the

vector, as desired.

The choice of vector will be determined in part by the host cell, which may be
prokaryotic or eukaryotic but are generally E. coli or CHO cells. Suitable vectors may
include plasmids for example TMCP14 or pET21 or pET26, pcDNA3, bacteriophages,

cosmids and recombinant viruses.
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It is generally expected that each human dose wil |
conprise 1 to 1000 g of protein, 5 and preferably 30

W0 288087y02 The present invention also provi des PCT/EP2008/050290

phar maceuti cal conposition such as vaccine conprising
a fusion protein of the present invention in a
phar néﬁ@mrm@aauoyl of dlectsplidsble expxashioh e/actor ey i earvigd eithe

m&ﬁg}:@thggggr é}e gé)pr}éﬁ{la}rt]& gr?éln%g f(grr;;rs?tg)ﬁté% pa]é(gienaqtlon and ligation of the
PTRUET BPhcORr&UEREAMRE i hhe ¢, NATR&AR Fet\ﬁ?‘%ﬁb&‘

based’ on a tunour- associ ate nt’'i gen. For exanp e

these tunour-associated antigens could be antigens as
descri bed herein and/ or may be nenbers bel onging to

t he MAGE reqondEnai oghaelt ispgepaipg.|in agcopfanggrwith theyingeption, by
erﬁ%)lgflo ﬂltg lg) t{q‘%ﬁ@% il\ggolg )?prgs% n\)g:%{gmr TPHhe GV IlElOIl tnder

{
consli t

D&ﬁlﬁﬁbﬁhin@féoh&tlgﬁﬁ eSudab tﬂaﬁ?ﬂ%ﬁhﬁ%@oh&ﬁyﬂfﬁ@rb A6n¥eAEibAH) and are
("The subunit and adjuvant approach" (eds. Powell

Mdescrideflavrerexiymple, Mangns)er @l erednatevesy “RNA Yberyg” Veloll, D.M.
E sul.a posones i s described by
BﬁPg F@n&k%%nﬁéh€%q9gé235 877. The proteins of the

present invention may be preferably adjuvanted in the

vaccine fornulation of the invention. Suitable

adj uvdtteshoiy oifrralhsfdmmgw@idmﬂmimdetmahhecsbgcﬂnezhsst cell. Thus, a

al um ni um hydr oxi de gel or al um ni um_phos

bbactegyl hoskviches & e IPaY.)'PC wt%we}h@ﬁplwt%ﬁf Gackzu(ﬁehenoﬁt al., Proc.
b Nel:N b

”%t Efa% sg 39 g,&rsngﬂg%?(l% fkl ?\Itlo?lci% h@&l X{ngﬁlré‘%f RbCl, MnCl,,

at e tio or a |on

d@okdéﬁhms&étamsg@ﬁdém rdnd@Ben With qumbﬂﬁlbhﬁcﬂ%’tﬁﬁane sulphonic acid,

O her known adjuvants include CpG cont ai ni ng
ol Rifdinans] émeereMarmn@ha_ml deffo iruelas inde be trapsgormed by calcium co-

char ac rls n th eotide is

cinismyAan 8htheabet? BVA fiacheesisdbe ZshigaeFo prgnds to ahost cel
aQﬁn@Foﬁng@%ﬁ'aqgﬂldaﬂle e&?xr es SSRGS MMASR(Qdrend. 30 In

the fornmulation of the Tnventions it may be desirable

that the adjuvant conposition |nduces an |nnune

response eferentlally of the THL ty

I ; one
enbodi TENAHBREDS &dgp SPtIEIZGd B S%ﬂﬂéé@@nwgfz @pfurther facilitate

201 SIS Be FERER BuGBah kel e lospen! remipn gher

pr f)ﬁﬂ@bDNAgcrféﬁdi@g aqdian prbtein boRpAS Y8 PRIANME ﬂhﬂge‘h or portion or
D- MPL) ?ether with an alum niumsalt. The

acffagmnt thmp apddsordd herean.go wlmh thggudpyde sequence of the PRAME

ol i gonucl eoti des.to fer ntl ndu e,a THL
SO R SRl BByl Renloriptibiay o b arntogimpg. the protein
prI§%ﬁ&Eotid&‘é@@&én@@1s%f"96do%§‘cﬁ>tlhﬁ%d conb| nation of a

nmonophosphoryl Tipid A and a saponin derivative
particularly the conbination of QS21 and 3D-MPL as
di scl osed in WD 94/00153, or, for exanple a |less
react ogeni ¢ conposition where the QS21 i s quenched

Wi th chahRRlthOtraforfled AbA%eH uhfler\Wohditions permitting expression of the
DNA polymer is carried out conventionally, as described in, for example, Maniatis et al.
and “DNA Cloning” cited above. Thus, preferably the cell is supplied with nutrient and

cultured at a temperature below 50°C.
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96/ 33739. 10 A fornulation that may be used in
formul ati ons of the present invention, conprising

wWOBRE/0SMONPL & t ocopherol, for exanple in an oOPCT/EP2008/050290

wat er enulsion, is described in WO 95/17210. 15

Anot her, adj uyant_ fornul ati on that nmay be used in

f or mul Hte gREINsTofithepissead aRiention, may be sxprgssegyyp prokaryofgsior eukaryotes
& s%’l@aso ea{ggl}fﬂtva?é Sfiln )&)?53?9({ in le.OJollz?)i%ErtPJ ar sttaidl of I15J col'such as ARS8
wat er “efrul’'sion or ~asS a 'l posonal fornulati on.
AcHABIRDIES hdy B @ngioR@di ment of the present invention

there is provided a vaccine 20 conprising a fusion

protein or fusion partner protein as described herein

and an_adjyvant, for exanpl.e.as described above. N
Combi rGfIeGHYot SPRGiME WAKCNALCler PKABRIE KRFBHTIRG Fesisgfnce or ampicillin
t hesiRhGReRt é(?ff&ﬁ‘t%ﬂ 8 £ARAR ilSntH AN OISR sHOMRGH ﬁl'c&rﬂ)oration of the
conpri sing ?a 25 an antigen conponent conprising a
PRAMmsindrit gene/consfructiinto thy edpeessioasysteacr i bed herein

and (b) an antigen conponent conprising a MAGE anti gen

or fusion protein as described herein. In one

enbodi pent he Siqtj o f c £] S

i ol Bpied o PRRERY] By i b e SRS (Ahgstcell and
USRcordirgl tiOIgbAlRati drPof tHBYx e unl ¥ 8dudd Enfratlellulag BOédreted into the
MAGE antigen. Alternatively, the MAGE anti gen may

c ompniesaedinmi anmvain dlaessillpepiplasingnlnodne emieRiment whihetprdsent invention

2,.,3, 4, 5 6,.7,.8,.9, .10 oy nore ani no. acj,ds nmay be .

B PSRt s bipel el SRt SSieRG Ob e preveit invention the
S EAPRIREEN pldAuLHS aff mgﬁl'bg?ﬁ%teﬁf. TR RE&S S hdsD¥ENE b9 erial, such as
2 -19 WD 2008/ 087102 PCT/ EP2008/ 050290 am no aci ds

el dog 1taby tfedexfarpihe, bh &ysbl pleysidatiyschefmidalig oM@y matically and the
sequence. I n one enbodi nent. of the _present invention

i rPralsitcRTodved isontedyaamithe igadiingbysale. Jhhers Hsbesigenile mammalian, the

por.i i ; yenc - f

D AR Ry o BB S ok EEa TO R L1 covacs
deS6rivicheshad PR&En i9l4tE tecBhigied Mckile bdlectFBRPMEiAAELL adsorption

MAGE antigens may be part of a fusion protein or '
prarehaiegraphyl @ad pifine cﬁemﬁtcvgrapiw in¢glading aingemeslonatantibedy affinity
present in other fusion proteins or may be presented
as*%ftt-gen al one. 10 In one enbodi nent of the present

invention there is provided a conposition conprising a

fusion protein conprising a PRAME anti gen and fusion

part neih @reotrabodimsntdes thei ineehtlvar there isgprdvided asprocess for producing a
protein conprising a MAGE-A3 antigen and fusion, . )
paﬁu§1ﬁgrprﬁt|e@t a5 dessabedybere erappeREthe stem, of gxpressing in a cell a fusion
al ' - di t i 0 L] ri i

t gg{em&iﬁﬁgﬁgg% BJEEJ% %ar{xEP %{éfn A Bgsghﬁal(;cg hgr?;[?he%hg 2ell may be a

. en c n‘prl es Oor consi s
M etefidma Nini @RMendiddirderit Us WhichP@E tcBB lis a bacterium, the bacterium may be E.

-(D

coli. The process of the present invention may comprise the step of expressing a fusion
protein as described herein in a cell as an insoluble protein. The process may further
comprise the step of lysing the cell and purifying the expressed fusion protein from the

lysed cells.

In one embodiment of the invention there is provided a fusion protein obtained by or

obtainable by a method or process described herein.
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15 protein conprising approximately the first 109
am no acids of protein D, in which one or two or nore

w@pimosHe: ds from protein D are optionally subBCT/EPR10681050290

and in which the signal sequence of protein Dis

optionally present, in addition to the first 109 am no

aci ds e prpteotseif thelprefit iflventfomsire pravidet either sofubldig a liquid form or
present invention may additionally optionally conprise

oriB 2dYophilised ff-no aci ds as "linkers" between the

sequences of the antigen and the fusion partner

protein or between the antigen and a Hs tail, if

pr esert is gbReraBieRecRAithile BT hRBarldYse all 86mp#i& T 1000 ug of protein,
sequences of the antigen and/or fusion par?ner. 25
Fusiderefprablysidns309fug he present invention, as described
herein, may additionally conprise am no acids

Met - Asp-Pro at the N-terminal end of the fusion

o g1 ol e ey B Mo g, PR PR oot B IchSs vaccine
Urtoedpaisieg a fasighprotein oB thelpreseneineshipaiine pharnideeutically acceptable
sequence of a fusion protein conprising MAGE- A3 and
pr3f@IFtD for use in the present invention is shown

in Figure 12 and SEQ I D NO 43. -20 WO 2008/ 087102

PCT/ EP2008/ 050290 The present invention al so extends

t o netfiRbsmcéihe R1a§ RATibMMyToh@inV@eCdr Mt othePilirlak R fated antigens or
EXAMPLES 5 Four fusion constructs were prepared and
wiflollypsptidasf enprefgrably beecomimnedswitk athet emicerorascinechased on a tumour-

2, 3 and, 4.. A codon optim zed construct was prepared .

£ rassReleAtieeh o A pable gBEse dmpBiesec g i e onTd Be antigens as
h . LY _

L ot SR A B2, 0S SN 10D P g GG
| famx &3l #6T-3a [abde dabddimentett]el amomuriassacasquietitigat mial@omprise or
protein D portion of the nolecule is the sane.

Howasislrof theMAFHE- AS0biEENi n t he PRAME regi on were

nodi fied, to further inprove expression and, in

Exanpl e 3a, the linker between PRAME and the his tail

has b@ﬁﬁiﬂegﬂgyﬁﬁion‘i@ M1 QRE B 1% accine Design (The subunit and
PCT/ EP2008/ 050290 TABLE A Fusion Protein Structures

aredjPlansapptoackt tids.Pasfel iV d. Bxdapines Moh §1393¢ Plenurh RressfNew York).
N-term

-C-Term nal Exanple/ am no acids fusion cancer

antigen Linker/H s tail plasmd Construct inserted by

par t neThegproremsaditlet resggnt invextidianachopriefegaby adjesmtddiR the vaccine

20-127 PRAME. TSGHHHHHH TCWVP14 _ .
formulation of the invention. Suitable adjuvants may include an aluminium salt such as
aluminium hydroxide gel (alum) or aluminium phosphate, but may also be a salt of
calcium, iron or zinc, or may be an insoluble suspension of acylated tyrosine, or acylated
sugars, cationically or anionically derivatised polysaccharides, or polyphosphazenes.
Other known adjuvants include CpG containing oligonucleotides. The oligonucleotides
are characterised in that the CpG dinucleotide is unmethylated. Such oligonucleotides are

well known and are described in, for example WO 96/02555.

In the formulation of the inventions it may be desirable that the adjuvant
composition induces an immune response preferentially of the TH1 type. In one

embodiment there is provided an adjuvant system including, for example a combination of
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protein D MDP 20-127 PRAME - TCMP14 protein D 3 MP
20- 127 PRAME LEHHHHHH pET21 protein D 4 NDP 20-127

WORARESTI0PET21 protein D 3a MDP 20- 127 PRAMVE PEFEPEH08/050290

PET26 protein D 4a MDP 20-127 PRAME - pET26 protein

D 5 The fusion proteins of the above exanples conprise
t heorophagphatyl dip1dh, preferably pidet@aeylmed rrmneplmpmhhpldé (3D-MPL)

P d h
LR Taere ik ded t he Mt SRl ot oo
Zrcﬂf hil IdeH yﬁéfe&éﬁ‘ﬁ ﬂ%ndb@é‘{u Tﬁh%s?‘poh ee additional

0 acl ald the stability o e protein
and/ or |ncrease the level of the protein expression
thereof. Ami no acid 127 of protein Dis fused to the

N- t er mihgRhageed gysten @ﬁfgnhy h@uwmﬁle(nr@seahmﬁ@lt@a cgmppizes the

hi So?nbgrfla%oﬂ 0? In’?c*nopﬁ {168' dg{Jrl aé)f)}llcl)ln C@)vep rﬁlcu(ljara/ the

i rbo&ﬁlﬁlea@loﬁfoftjsel $h& 3DLIOIPE) d@%hsc-ﬂaé‘d BXWC 94/801LIBN6E forQixample a less
the tail is dependent the plasmd used. Three

diredatogenic qcoppesitioh wilessthe €521 TOVRMhedwitlp Efddstap] pREligdosed in WO
V\Bﬁ ﬁggst ructed: for 15 each plasm d, DNA encoding

f 3 on protein was included with and without a

histidine tail. -22 WO 2008/087102 PCT/ EP2008/ 050290

Unl ess stated ot herwi se the general strategy bel ow was

used iA fomeilgicnphatahayoe wekd @aflmafatiohdef th prepdre sSnvehtion, comprising

d on| ng_strat eg%/ for the generation_of PDl/3- PRAVE
(Vi3 A HP-MPE Kotecondesal; fog pXarpple ann pid st Wateberaplsiogsisslgscribed in WO

T 7 ector: Anplification of the sequences

presented in the plasm d TCVW14 were done using a

three steps PCR strategy. The vector pHI C348

contai ning the DNA sequence encoding the entire _ o
pranaher ad)uyentcformulaberethabipenbaestdfin ations Othhnespgqsemt, invention is

DX TR S Py P 2 51 ¥ emtsion o
seg%qglﬁgoﬁgl BiRlsish. D has been published by Janson et
Janson H, LO Heden, A Gubb, MRuan, & A
Forsgren 1991 I nf ect Im’run 59:119-125}. The

expressi on _vector is a derivative, of pBR3
i n whi aeroEdBglyin am%fgboélmeaté% Ay presphiTEntan bRsAs gromed a vaccine

t rc,%'ilrgp s r%tz{ fﬁglloﬁlgg)télﬁg)??% }Sz)a?r%lglf %IIO%E{F #sg&sl:lj?t?e%rhe?eqn and an adjuvant,

gene uce
for example as described above.

Combination of PRAME and MAGE

In one embodiment of the present invention there is provided a composition comprising (a)
an antigen component comprising a PRAME antigen or fusion protein as described herein
and (b) an antigen component comprising a MAGE antigen or fusion protein as described
herein. In one embodiment, the composition may further comprise an adjuvant as

described herein.

The MAGE antigen for use in the combination may comprise the full length MAGE

antigen. Alternatively, the MAGE antigen may comprise an immunogenic portion of
MAGE inwhich 1, 2, 3, 4, 5, 6, 7, 8,9, 10 or more amino acids may be deleted from or

substituted in the amino acid sequence. In one embodiment of the present invention, 2
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15 1983) { Shatzman A, YS Ho, & M Rosenberg. 1983.
Experi nental Manipul ation of Gene Expression. |nouya

W@ e@p/oppod- 14. Academic NY}. In addition, the PCI/EP2008/050290

Ampicillin resistance gene was exchanged with the
Kananycin resi stance gene. The codi ng sequence for the
pentinoacidd mhisbe dgletod diom tha N -teomamis o f thet M ASHD segasnce. In one

substituted _for a multiple.cloning sites.to et pM=31
VERDogRen: ghiths preseptuBYIEon & Whicd thy @tweﬂ%@@éﬁrﬁa

S 08T A NS 05 EHS S v i

Fisngtof MCGREaAR! i fi cati on of the section correspondi ng
to amino acid 20-127 of protein D was done using
pM331- 1/ 3PD vect or as tenpl ate and ol i gonucl eoti de

AP e Pkt deseePr bl iy oL Qh{ SEAME /o5 MIAGE

: il
5 S i1, R L 5
t eaylbechrbgnd insithdr fbgon fotesssedranayBsd [wesentedas ahtigardlact.

in the Bstxl-Notl sites of the pCDNAl vector
(Invitrogen) to generate pCDNA- | -PRAME reconbi nant

§55H0L emg)%?m #i‘ t@%ﬁ%%&-v%ﬁh«% h&lefc‘eelg g;fog?deﬁ%rc%gﬁ)%g%h r(],gmpnsmg a

to am no - aci

P GAbh ﬂm%ﬁb@nﬂﬁﬁﬁ@ﬁ Pkmla e@ﬁanﬁfﬂiﬁb Cérzﬁtn%ﬁ ﬁrotem as described herein
ol i gonucl eoti de sense: AGA AAA CTT TGA AAC CAT

Gand Acﬁ@lmo@@cqmmw M&GE(@mwn agEsianpaxoer rotein as

and antisense: -23 WD 008/ e;{102 PCT P200 /.050290 5'

AdRsERed Rerpin I 487akte BEKOpRES RS the

( GANGZIA3 %ﬁ%%oqﬂﬂgsesz&)coﬁglsé of M Kok A%nt%ﬁ 438 b fi&6h partner
CAT GAA ACA CANOO2; SEQ ID NGO 22)

d gpetanti cogprrising abbmxtmatély(tl@&ﬁxﬂt) 209 aminoatidé GApRGN Dyaswhich one or
added. The fi nal PRAI\/E 5 sequence inserted in the
TEVP LA MOrRdRing arks fiost iote Dr 5F pRURNRYY gubstruted, ‘and in which the signal

BB A DL IE A B SRR 0 g o

qu'rotelelr[pl ate and ol i gonucl eoti de sense: CANO08, and
anti sense: CANO29 or CANOO2 depending if an his-tail
was present (CANOO2) or not (CANO29). Ndel at 5 end

o heiipp Bt f it Berc e e e P g ipGaBitaibrise one or

ofn R EmIRFI Qs a@e@lhﬂé}s’t Eét@écﬁ{ the %ecﬁI Beds B HEINBBA and the fusion partner
protein 1/3PD-P or wthout Hi s-tag

r ecowin ordetwgen mlheeanmgals anitga HEsTAil, ¥ et ThAamemoerchIlsnam be unrelated
cDNA plasm d call ed. pcDNAl -PRAME (as described in the
rt@\ﬁa%iﬁguer@@%%fttegefl}tlﬁ%ﬁp%{m%g)ntm@n%rod. ng sequence for

PRAMVE gene and the vector PM31-1/3PD 15 (as

described in the previous strategy) containing the

N-Hug o padtking OF tHe@Reseht ihtntiohOdsiebcriBed herein, may additionally comprise

amino acids Met-Asp-Pro at the N-terminal end of the fusion protein sequence. The Met
amino acid may be from the original protein D sequence or may be from an unrelated

sequence.

In one embodiment, the sequence of a fusion protein comprising MAGE-A3 and protein D

for use in the present invention is shown in Figure 12 and SEQ ID NO:43.
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codi ng sequence were used. The cl oning strategy

i ncluded the following steps. a) First, the 1/ 3PD
wGQe@amsme2 W t hout secretion signal (secretion PCT/BPIPO&NS50290

sequence)was PCR anplified fromplasmd PM31-1/3PD

usi ng the oligonucl eoti de sense: 5'

AGAGAGHA PSR T BUCA FIFCAT EAAAIPATIEBEES qf DAIaNaE sSE@atdines/

NO 22 20 and the antisense: 5'
A&%?MC@C@TTCAAAGTTTTCTGTCATTTCTAA ( CANCB2; SEQ

ID NO 23); Ndel at the 5 end and Notl at the 3' end
sites were also added for cloning of the fragnment
| EXAMPIIES(+) vector. b) The PRAME sequence vvas PCR

arlw:plifi_ed fromplasm d pcDNAl - PRAME usj ngilthe
OHORISIONSHNTIRISISTEGHE @repgred and will be referred to herein as Examples/constructs

@W@%ﬁmmmﬁ% {SANDAZ SEQ s

CSFanfddAAREhpRIRIGAACREEREH R CONGB aseddrédl from
I\IO 6) Notl at the 5" end and Xho 1 at the end

sickampdrandas deigndtiddis kxampledaibagiof  t he fragment into
30 pET21b vector. This anplification resulted in the
addition at the Ctermnal of the protein of two
a
pghl' %%x?ﬁfeg§ grgdﬁ]&’a fl‘l@ge@eﬁﬁa 1&1%%)%%%{1:}%%1@%%9 eOPtrlJc;no?f e‘LIh% molecule is
witlichsartie. Hiewvdvag cedais tcOcﬂDnsonidre RRIANGE regisn adtechodifietine further
3. end of the PRAME gene by using CANO33_and CANQ35
( AMPTOYE FERFessi aando B 72.0be eker beiysos PBoASE @ng the his tail has
G%A%A GCTAGTTAGGCATGAAACAGGGECECACAG ( CANGB5; SEQ
i instead of CANO33 and CANO34. c) C oning
into pET2l b(+) plasm d (Invitrogen) of the above
anplified fragments. d) Renoval of Notl site between
1/ 3PD and PRAME by using Qui kChange Il Site- 5
Directed Miutagenesis Kit (Stratagene) and the
ol i gonucl eoti de sense: 5'
CAGAAAACTTTGAAACCATGGAACGAAGECG ( CAN106; SEQ I D NO
XX), and the antisense: 5
cgccttcgttccatggtttcaaagttttctg (CANLO7; SEQ I D NO
XX). e) Addition of two am no acids Asp and Pro
following the Met at position 1 at the N term nal of
the protein D 1/3 by nutagenesis and using the
ol i gonucl eoti de sense: 10 5'
GGAGATATACATATGGATCCAAGCAGCCATTCATCAAATATGG (CAN | 04;
SEQ ID NO XX) and the antisense: 5
CCATATTTGATGAATGGECTGCTTGGATCCATATGTATATCTCC ( CAN 105;
SEQ ID NO XX). Construction of the vector design to
express the reconbi nant protein 1/3PD- PRAME 15 codon
optimzed (without or with His tag) in pET26 vector:
The PRAME gene was codon optim zed and cloned in pGA4
backbone with the addition of Not 1 and Xho 1 sites
inthe 5 end and the 3' end of the optim zed gene
respectively.
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This plasm d, named 0606420pGA4, was used to clone the

gene in fusion with the PD1/3 20 in the pET26 vector
wasim@stibe fol |l owi ng steps. a) Renoval of the NOTI/EPZ008/050290

Xhol fragment corresponding to the optimzed PRAMVE

sequence with a stop codon at the 3 end of the gene

from 0606420pGA4 plasm d. b) Cloning of the optim zed

P r aghent | asm d [ nt ai

¢ st £ DR Piler SuBETESS ek PBNd Diepalt oE R Bgardnles/Constructs

CAN@32 oligonucleotides as 25 described above and

where Asp and Pro am no acids were added in N-term nal

by nmut agenesilg_tgﬁﬁm?ij wi t h CAN104 and CAN105

ol i gonucl eoti des Renoval of the Notl site by
ExafigteAgengafing adidsh ol i|gugivg! eot|i faser afe Pinker/His tail | plasmid

GACAGAAAACT TTGAAACCATGGAACGT d,GTCGT CTGI GG/ (G 3 se
ConstpioNO; | ixsgrtedry  ant i |gantger 30 |5 " |used
N CCACAGACGACGACGT TOCA\TGGT TTCAAAGTTTTCTGTIC| (CAN 124; SEQ
°1D NO MEPHIES rdsul ted in 1/ 3PD- PRAME codon

optimped 14 pr ot T S-Tal | oy

! 2008/ 087102 WEPZOO@}%MZ%We pl asr?lsmﬁtiﬁlen TCMP14
used a tenplate quroﬂehﬂ)gener ati on of 1/ 3PD PRAME
cadao optimzed with 6 H s plasnid PCR apnplificatiQ

2 of the|fusi onVixPot ei r2OWERY don®RAME ol i §enucl eoti des TCMP14

sense p' GGAATTCCATATGGATCCAAGCAGCCATTC ( CAN 199; SEQ

ID NO | XX) and a ant iRSei§eeD

—CEACCTIC T AT CAGT OaT O T O T ST ST OGE T COaCr AAACEAC

CAN198} SEQ |

the 3'| end sites fol I&g\(@gl@y 6 Hs and a stop codon

were al so added for cloning of the fragnent into

4 pET26b[+) vecMoP e) 20l1eMi ng ®RAME anpl {tied fragmentpET21
in pETR6b(+) plasmd fromlnvitrogen. 10|For the
produckion of the quH@tﬁmdPotel n t he construct

+Has—bepr—eton Hto—he —o—vreetor—FChvPi4-
I 3aThis p} asnid Mﬁﬂ i zeszospgnal s P I anbd;i%ﬂggrbl\m tp PET26
drive the transcript :gpq{)]t gng translation of inserted
forei genes. The vector contains the |anbda PL

4apronoter PL, e at orypOo7and tpayel |1 zajLon sites pET26
(NutL jpnd NutR) to relieve transcriptional polarity

ef fectb when N protei otie'm rovi ded (G os$ et al.
E p protes: Ip ( E Ay

expr eSSI ng t he pl} PRAME f usi on pr otein was desi gned so

h i d dded to the Cte

5 S iR AR Sl G el dmBa e o127 ghgotein D

The ARRRE&idsSet, Alsh ARd Pro Wwérdhidlu®RAY BRAE erfin® of ﬂﬁgﬂr&éﬁﬁ)
20-127). To this 20 construction, three unrelate

faginent (acindiso ahels MIDB-2As]2 7 rotem IP’} dt isrtkQughethat tdskeidireztadditional

the N-term.nal of .the _derivative of. . and faqr )
aelém a6 o Rt o6 T reO i $14 eigioe A ey hiog e msptein
sSEH WE BN RRRCASS 1 W8S ﬂr@l‘éld".@ ¢Irc&eL tE@NLt%nﬁnal of full length
ove) This construct could alternatively be

PRSSIE i (leranias acdrif Aiofiproteid 09is dsed ¢o NetenhsinaleyfiRRAMEg.  Afhistidine

D ..if the : . : . .
tng tail, to alJ1 punI}LIcatlon, was included in three of the six proteins. The exact sequence

C-Terminal

pET21

of the tail is dependent the plasmid used.
Three different types of plasmids, TCMP14 and pET21 or pET26 were constructed: for

each plasmid, DNA encoding for fusion protein was included with and without a histidine

tail.
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termnal Met is considered to conme fromthe pD
sequence. 25 Host Strain and Transformation Hosts from

WE2008087105train ARS8 (Mott et at, Proc. Natl. BCHEP2008/050290

Sci. USA, vol 82, pp 88-92, January 1985,
Bi ochem stry) were transfornmed with plasm d DNA for
Exarrpl es/ constructs 1 and 2. 30 The AR58 |ysogenic

E. n use for the produyction of,. .

SHRe cered Tt iRte s Ao BpCbelSt e yied ipdhe preppation o cach of
sttgétgpahﬂﬂégl H E coli K12 strain N99 (F- su- gal K2,

lacZ- t It contains a defective |ysogenic |anbda

phage (gal E TN10, 1 Kil- ¢1857 DHI). The Kil- -26 WO

2008/ 087%02 PCT/ tEP2008/ 050290 /henot pe pr events t he

° : : 2 His-ta
mﬁ,&} Blanf 1[1) ShSisthd F BLLE sensitive I esion to

n renoves the |anbda
pb’ﬁﬁﬁhﬂdaﬂbﬁ 0P rs@d[heﬁ&ﬁ; préRnf2ash theplAmid TCRP BNFeeibhe using a three
loci. The AR58 strain was generated by transduction
ofstee §ORi Sttlht%y?f heavdotha ppHEIAS enbaiking theDDdsiequeneowncadimg the entire

S t | E: - TN1Q, 1 Kil- c1857 ...
?—%éotrwﬁ?sw O ERE? Bamd Py Eorselsno R e okglsdical
V‘@ﬁlc&ﬁ}rcﬁs% N&Qgﬁcﬁ{hﬁﬁ}’ﬂahﬂ@d@ﬂﬁw ﬁ&#ﬁapi\dzﬂﬁg Sw?den The DNA

presence transposon codi ng tor tetracyc

I 8squehenefpronin Deanblpaqriblistgdlbly Jgesoa.ct NOOL BNy (I45LR H, LO Heden,
are E.coli K12 strains derived fromDr. Mrtin
Ro's iy 1 Bubmido Adtcrsgyemt] 99 hdnidat inomwen 59:1 Hy123uflbs exgpression vector

Fﬁ’&%gh@lo q\r/&%&\%&?f PC@%@% m %ggg%ﬁgrlgo n)?%epved control elements for
S ttlaatﬁsériﬁ%l‘réré %{i@ tggrirs?%fr{ihg)f %@bﬁé&ﬁgﬁgé&s '&%ﬁé m%ﬁ@deﬁ%Shatzman etal.,

cont al phage
| nvegy pSkedzihmt A, VB @EMRo{ehbapz 83, Ekp@imental%ﬁnpdlﬁhon of Gene
Experimental Mani pul ati on of Gene Expression. |nouya

( eXprgspion.- Imauya/(ee)otmﬁ -¢4 PhedsmiotNY } Tinadilisieh dthe P8nppidlgyeresistance
DNA di rect ei épt& |s of. the cl r%gersgsor rotein for th
WECBH VBT arggg tvﬂ YRy SHstPce & & £ofihg fggluence for the
gr ‘gﬁﬁ{h}j N)Sb 1%\@:19 aly ?ﬂﬁésesutbgtlth{é@ 6lka &hRIﬁ@i&ang sites to

ran crlptlon 0] e |nserte gene

C kepgpM& 80 IMCB eTlexqudepsiequierst férithe ARPBoteimdN (@hins aard 20 to 127) was
tenperature sensitive nutation so that PL direct

t rednse intp pPMEAS chrCSo'ésmge%@mHt é‘éfi Npg/l resfigitmatias & & ipMG81 1/3PD.
| First, %R A5h l?t?caﬁan Qgﬁfélsé eS| f g%)?)r ?ﬁg eallnﬂl% cl L&/ %-?% of protein D

t he repress syn rergn prote
| swdstiohé asigspMUH1S1/8RDRRED A temy N ddll gonbcléfitersehdeed
synthesis of foreign proteins especially of those that
ey ABR TROXEAT BTG tddE ¢@ RGC FcnerTaker &CchRysehEeAGY008; SEQ ID NO:
1%%% Cklﬁawure 292:128). Hosts fromE. Coli strain BLR

g8 W, USA (catal ogue nunmber: 25 69053-4)
BLsRceQF&\ M&leemcevhc USA degatR! gauerhupRersr €9P58aN037; SEQ

BLR is a recA-
ID NO: 19).
PRAME cDNA obtained from the Ludwig Institute, Brussels, Belgium was inserted in the

Bstx1-Notl sites of the pPCDNA1 vector (Invitrogen) to generate pPCDNA-1-PRAME

recombinant vector. PCR amplification of the section corresponding to amino acid of
PRAME protein was done using pcDNA-1-PRAME vector (GSKBio) as template and
oligonucleotide sense:

5’ GAC AGA ABA CTT TGA AAC CAT GGA ACG AAG GCG TTT GTG G 3’ (CANO036; SEQ

ID NO: 20) and antisense:
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derivative of BL21 that inproves plasm d nononer
yields and nmay help stabilize target plasmds

w@omBasTIdINg repetitive sequences or whose pr odeCT/BP20a$/050290

cause the loss of the DE3 prophage (1, 2) were

transf ormed w rom exanpl es/ const i
S EA6 PR G PR RS GP R PR ChaBcart €8 Jol ABJ29: SEQ ID
st}@qjdﬁr ydrmethods with CaCl2-treated cells (Hanahan D.
asmd transformation by Simanis. >> In dover, D
M5’ (GEQ)GGADNA[‘ ebondTrgace IcRE dAness lceadan. cz(c;l@’S(E)AN(DI)Z SEQ ID NO:

109-135.). -27 WD 2008/ 087102 PCT/ EP2008/ 05029
Gr?&\hfiﬁpeaﬁwgulﬁab@ttmé CHNOR B qrawf @?AIH 8%?) veasragdiled. T@e ifmal BRAME

E rasg{llﬁ nfgﬁs\/\@riedl gﬁ% WCQM%‘B%%S%E’ w(aE g& ?’ol! 1%%&)%)11 amplifications
C aisflgQBd €/3PHRAIPR AMEQLEAS Yentplaes ihai @t:ﬂe/cg%ﬁ‘é}aﬂ@anﬁ fHel rilginmaly steps

100 g/m for 5 pET21b, kanamycin 40 g
Cubt tﬁnwtmcbohgwuda@tm satse38BNF08y antiRE8 sersel C ANARAY onCAN002

o dsbendig b nimaiebpssar g LANMBIARS AN ol 8 gnd and spet
B l33( ite¥efe él&%ﬁéﬁg ( clém\qgl)f the fa ¥Illt 1Et'OQ'éMP14 vector.

thloga act opyranosi ca S
cat al ogue nunber: 5815) and 10 |ncubated for 2 hours

or 3 hours at 37C aIthough soI ubility may be increase
Constructipn of thavector desiento ¢express ¢ enepqm&mnﬁpmtmnnH3PD PRAME

v§ Fidhoht HiCre A ReSnlihagt | %‘1% ' VS vation

g rmtscbm\bﬁﬁnaamqmﬂ@sn{l@ lcallddgp DA EPRA&\SE i(@NdeS¥$8edITB the previous
15 Extraction and Purification of the Protein Upon

exjrisgy) eomtapfing e qodingsequencefar PRANE gens angethe Sfe<amePMG8l 1/3PD
ty al L.y harvested b trifu then dis

oy figertad B SkER L dra Gl bt he bR Baeglio o e protein D
P%}ifh % ce 'w%ré‘ﬁéedS?HJ abfitlg 5740 R@luﬁ&ﬂih%)folmng%ps
resul crude extract retarned tTo 1solate
pcﬂ)ﬂmtptthﬂ &38D seqtace stithoBugaesoresighdl K’moteeuon or 51gna1 sequence)was
Extracti gn Reagent is_used under conditjons

r <orABRbiEed Bmmesmid SMGRE-&SPNotinghy oligippelgotde sense: 5

R TR R A e R ParC RRU SEOLIPRY )%
t hihdwedhantR@fgegeni zer system (Panda from N ro Soavi

%\AO.A. - 2 passes - 750 bars). After addition 25 of 2
’ My CISECAAE BEATHITAREA IS UT QICAT) TTTHBDG A0 R, W) [D NO: 23);

agra B 1 e Sha Kot b 28 P B elAg 8088 Cl e fragmen

R'I;ntoﬁe@%gg YRgctBel | et was resuspended in 20 nM Tr| S
buffer 5 containing 1% Sodi um Dodecyl Sul phate

( SDSI)hed’MME sadyie@cewas RCRrenpifdd ifroouplasred RONA HIRAME using the
at RT under gentle agitation. After centrifugation 30
mi HigeRECIeptideser56" g and RT, pell et was di scar ded.

5’ TTGTTGGCGGCCGCAATGGAACGAAGGCGTTTGTGGEGT (CANO033; SEQ ID NO: 25), and the

antisense:

5’ GGAGGACTCGAGGTTAGGCATGAAACAGGGGCACAG (CANO034; SEQ ID NO: 26); Notl at the
5’ end and Xhol at the 3’ end sites were also added for cloning of the fragment into
pET21b vector. This amplification resulted in the addition at the C-terminal of the protein
of two amino acids, Leu and Glu, followed by 6 His in pET21b(+) plasmid. For the
generation of the protein without His-tag, a stop codon (TAG) was added at the 3’ end of
the PRAME gene by using CAN033 and CANO35 (antisense:
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30 Centrifugation supernatant was 10-fold diluted in
20 MM Tris buffer containing 6.66 M Urea, 0.33 3 M

waoasasiiehl ori de (NaCl) and 11.11 nmM | mi dazol ePEIEP100& 050290

subj ected to chromatographic separation on a Nickel

ion metal affinity colum (I MAC Sepharose 6 FF -28 WO
200 SFBEALHCCASETI 200 B TORIBGCcAEARENANA 32r¥Q ID NO: XX) instead

e t O MM Tris buffer pH 8.5 contai ni ng
%Tdﬁ@a%gw Jea, 0.3 MNaCl and 10 nmM
d9ceh }nt@“%E’EIlb‘OﬁﬁﬁlhﬁﬂﬁdQﬁlvltFt%eﬁP&ﬂiH@a%v‘érénﬁ@lf@ﬁ/'fr-ﬁgiﬁnts

bu fer p .5 containing 0.5% Sarcosyl . Ur ea

0.d3 Retmidaal ofavad1 $10e bdtiveen H3PDIlamd PRAMEPoruswgQwkGhage I Site-
fromt col um. creasing.the concentration of
n%?lae&%?\éu@ge%eaw%t @T%@FW 2 dhecolieany CHidegemssi f er .

Af p : .
os T AR RO RSN CON R BEQ BINCR00. and the amisense:
Cer agt & thlyel sy apat tigtypat3 ICAN10MSEQ BD(N(RaBIX)

equilibrated in a 20 MM Tris buffer pH 8.5 containing

50) MddisivoHb e emim, Bids /swranddiye fol@vong/thgrl\éat #pesipos 1 m the N-

fl h
et EPRE bursey e SR R iahBoide sense:
DUP (8K S fn S QM AL R @k DY RUEABSRc QAN 030SRJBDNO: XX) and

30 kDa nenbrane (Pall). Utrafiltration retentate was
stthe inltisgesd: by filtration through a 0.45/0.22 m

,l ul ose acetate nenbrane (Sartoriu

P TRAT O ST Be BRSO T I A AL TaDH 05: SEQ ID NO: XX,
purification process has al so been used, which differs
fromthe above 15 process in the follow ng steps: -
NCistraetios ef theoakctorlesign Mo espiiesd thlerrecorfbiiah Op srtéiadsyPD-PRAME
on I MAC coI um (SDS from extract| on ug to HA step) -

.:' , A W1thEQ £ 7, ¥ecto :nM Tri s

b fe e N |
ST YT T
I TNNGR] anil Xho I Sifels G Ble 5° 3Rd M@l he 326t ofdmPRd gene respectively.
0.085% Purification The expressed reconbi nant

protei ns were purified from supernatant fractlons

0 after fugation of induc
oo aeridc s e 0P CRE et oadots pigestsa siopith the PDI/
C']ﬁ"ﬂ?evﬂ'ﬁz‘% veld) uﬁﬁgﬂ{e%ﬁgw e?g instructions fromthe

resi n ‘manufacturer. Char ac sation of the Protein
Sy Rieageal of Ged NofluPAEE fﬂagih&n%cﬁteSpdEfdx@ tGahe dptinired BRAIME
26 wells (lnvitro 0%en cat ale\na nber: = 30 NP0323BOX)

|0éFh

séequenge veh 2 siapeogonal thgd” eisanTomPIIRG0nsrAE plaprid.

Ofbgr Aol é ﬁf t%a %p&rél}zeeﬁﬂé\gg %gleﬁﬁmi e; %@Mmmld which contain

Pripé eBPD pedibusdy clondPNdel/Notl with CAN040 and CAN032 oligonucleotides as

described above and where Asp and Pro amino acids were added in N-terminal by
mutagenesis method with CAN104 and CAN105 oligonucleotides.

¢) Removal of the Not1 site by mutagenesis with oligonucleotides: sense

5’ GACAGARRAACTTTGARACCATGGAACGTCaTCETCTATGE (CAN123; SEQ ID NO: XX) and
antisense

5’ CCACAGACGACGACGTTCCATGGTTTCARAGTTTTCTGTC (CANI124; SEQ ID NO: XX). This

resulted in 1/3PD-PRAME codon optimized fusion protein without His-tail.
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WO 2008/ 087102 PCT/ EP2008/ 050290 Repl acenent page 30
W thout his-tag mgrate on gel at an apparent

wodsosiier wei ght of -70kDa. The reconbi nant PCDER1008050290

are found as an inclusion bodies in the E coli cell
o451 TR e o SBPSPRAME codn
&%ﬂlﬂ?i lﬂ?lthé?ﬁso qu(?q>&¥ arh ﬁ ngg'o'f eSfP&PH pro&eé en@ﬁne with

o)
preparati ons were Uct

( BlibomitdbogiitLdenknduction (Al)) in wells correspondi ng

00 I of culture equivalent. 10 Fig 1 |egend: SDS

eﬁg@GWSISTPs?GaMC@ﬂA@@mCdQAW% SEQNDNYOoKX) and a antisense
reconbi nant 1/ 3PD- PRAME after | PTG i nduction of CE
GO IR C PR T AR T ¢ TSR S P TR B R ACE R ATRR RSB R (CAN198; SEQ ID
I 0 I
p% b S R R R R e R OB R by 8 IS MR stop codon
3@\/@@ alsd addedSobeemnink Oﬁdﬁ@ragﬁlegeinto @m*Gb(ﬁ?Nector.
(1/ 3PD- PRAME / ET21) and Cone #4 (1/3PD- PRAME-Hi s /
DT ioning el e aweRFedTABmEBn BT SR ERmidrp™ Garessh.
(Al') inductions in soluble (supernatant) and
non-sol uble (pellet) fractions. Lane 1 and 10:
Strayp dRMFodicass oRaRIBsiIO Fiotddh, thé BNOReshstraéthhé bedhXlSied into the
| ane 2 (clone #3, Bl, supernatant), |lane 3 (clone #3,
BlexpmeﬂldnevgctorHéGMPM (']Ehls)pllgsm@l utidizes 95@15 sopdambdapttage DNA to
| %gi%ggﬁ %%ﬁ@?@ﬂ@lﬁahslgtﬁofgg%ktpa lﬁ(éreligg%%%s G'ﬁ%g%?or#é%htains the
pq APL gﬁ)ﬂﬁ)tgf }{LC| B&tof L 4Nl twd hz§t‘1’cﬁlesr1ﬂ3 (I@ﬁﬁ)andll\ﬂﬂﬁ) to relieve
one pel | et ane 11 (cl one #4,

Bltransmmbmﬂtpam)y eﬂfa:ltsewﬂéh IG(plr@tEna 1#]41;0VB]ed (Gedsk et 31, 19&5’1@»/101. & Cell.
13 (clone #4, A, 25C, supernatant), |ane 14 (clone
#Biolnb:103%)c,  pel | et), lane 15 (clone #4, A, 30C,
supernatant), lane 16 (clone #4, A, 30C, pellet),
| ane 17 (clone #4, A, 37C, supernatant), |ane 18
(cl onerkgplashlid e)ég sn’%ethl: BD)PRAMHHuBiod prégianss dehgnfB@fthe PRAME
anal ysis after onmassi e- bl ue stai ning of reconbi nant
1/23Pm adawereatdet toqu'Gtcmdu@ltqf@ri 08 fanino awmdly divatiBESf pD without
Sst. r ain fransformed wth ajonbl na

pET
o 5L EogIeS (5BIeU8h Op HER SEIaE (1> Pries 27127 To this

D LTSRS 8 AT G s

¢ adlosrmanz bfiihz eldrivatpe bZEP, amd:ifoﬁcextmn #diastructions a his ta11 at the C-

(1/ 3PD- PRAME- Hi s _codon optim zed / pET26) 30 are
prt@%ml@é thsrPRaMEranine éCl(dBl“ﬁaS Hiséndsd 1(%%@ tqu? 1 abaye)e tTihgronstruct

| o) alljtlghﬁtl AYBE" Q&h Y & 10§ Qi%hl/ft \)e of pD, if the N-
fr ac?i i ons. ﬁ S g (a %

PriegiiadlMétB @d?ﬁiﬁe%’ﬁtt#l:ﬁxlle f@)’ﬁilﬁl)a,plj ﬁﬂﬁen}be( cl one #3a,
Bl, supernatant), lane 3 (clone #3a, Bl, pellet), |ane

4 (cI one #3a, A, 25C,  supernatant), | ane 5 (cl one

# S a'25cd"l‘9€|s|§ t.Inane 6 (clone #3a, A, 30C,
s%—%@?—l—%ﬁ% ne #3a, A, 30C, pellet),
| st BrdrB |0 TR /#GaIn ARS8 Q& eta’iOProsumTlAUaHESo‘SFdEﬁ vol 82, pp 88-92,
(RULE 26& WD 2008/ 087102 PCT/ EP2008/ 050290
Januaryl 85, Biochemistry) were transformed with plasmid DNA for Examples/

constructs 1 and 2.

The ARS8 lysogenic E. coli strain used for the production of Examples/constructs 1
and 2 is a derivative of the standard NIH E.coli K12 strain N99 (F- su- galK2, lacZ- thr-).
It contains a defective lysogenic lambda phage (galE::TN10, 1 Kil- cI857 DH1). The Kil-
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Repl acenent page 30a supernatant), |ane 9 (clone #3a,
Al , 37C, pellet), lane 11 (cl one #4a, BI,

waepsisadant ), |ane 12 (clone #4a, Bl, pell etPCT/EP2068/050290

13 (cl one #4a, A, 25C, supernatant), |ane 14 (cI one
#4 , 25C, tg et) | ane 15 (clone #4a, Al
@Pqﬁwe&ﬁeyemq fehut g of l@ﬁ@nwamol@ulas@@theswp”&mq @857 mutation

LSRR By YRR R e cmore o

W%ﬁbcm éﬂﬁ%@ﬁgﬁm perfh dRdkE ﬁo%tsaslo 3hf3, £ %BM Wl e HRSS strain was
mlk/P resh 10 solution. After the blocking

i rzeudyated by trapsdun’amlyoiéNQSP attiadslambde phattestbek madbously grown on an
a%og&%ﬁgeﬁgﬁ §t II%]? qiﬁ%%Halls 'lgﬁleygttr(:’»dglggég (5)10 t?lg dgt[ective
Afl%%lggtﬁﬁgﬁégé %ﬁ‘gelgalﬂ’%tﬁ Retf R Clﬁl E)?/%rt@et of%ﬁ?%rg@%@g ¥Fa TNIO

ranes were hree t
nitraufpesoltoding for tarnpedlal rdsistanisi in ghddadatént galle garkONBBand SA500 are
1X. Secondary anti bodi es were added (perox donke
arkt-¢all {2 ¢triny deriysifion Br. Martin Rorenbsts tborajory at the National
dil &lton t;I%%aﬁ)t 000 using 3% m | k/PBS 1X fresh sol ution.

Fahie Q i ncubated for 1 hour at 37C, 60RPM
After that, nmenbranes were washed three tines 5
m nutes at room tenperature using 0.02% Tween20/ PBS 1X
bef or Vectdre cordabmgribe Bk posndten as ihvogieedinjalas €. coli lysogenic host to

sub trate N 2S5, 10nM

OSEPi él?fdnglﬁ%md%ﬁo/ﬁwv%? 5'4 % SITREE GXteE r@ﬂm%% defgctive lambda
E%pﬂ o t

f CF Wﬁﬁéﬂ {ﬁ su p p th§ Eﬁérd(ie S%atzﬁgagge ?gln sr@ 85@?&%‘ lIJ) eral\rrnenta1

arMinipulstion dGenel de@@@mhrlmcﬁyal (e ysnsA&dbnmePIEssaNEI) IThe lambda

Length 629 as Ml ecul ar V\e ht 71629.96 m w.
niPBAZYP R direets the synsinasisead thave irepresset pretain tthCd;mrgb to the OL

C(%%?nfaslsg% %ﬂhgueéa‘%) OelprC\%Pfscb%ﬁn%?pgNEpoq%ﬁ I’I,%‘gezt%% pr%omoter and
5h§éb87 tratfdriptionld3ild thsBried e The RPbEn e thd R pression stram ARS8
2008/ 087102 PCT/ EP2008/ 050290 |soel ectric Poi nt

ClrangmsatterpperaturdsedaitivErpitasios/so diras PLuditectzd transcrlp‘uon can be regulated

by temperature shift, i.e. an increase in culture temperature inactivates the repressor and

synthesis of the foreign protein is initiated. This expression system allows controlled
synthesis of foreign proteins especially of those that may be toxic to the cell (Shimataka &
Rosenberg, 1981. Nature 292:128).

Hosts from E. Coli strain BLR (DE3) Novagen, WI, USA (catalogue number:
69053-4) BLR (DE3) Novagen, WI, USA (catalogue number: 69053-4) BLR is a recA™
derivative of BL21 that improves plasmid monomer yields and may help stabilize target
plasmids containing repetitive sequences or whose products may cause the loss of the DE3

prophage (1, 2) were transformed with plasmid DNA from examples/constructs 3 and 4.
Each of transformation was carried out by standard methods with CaCl,-treated cells

(Hanahan D. « Plasmid transformation by Simanis. » In Glover, D. M. (Ed), DNA cloning.
IRL Press London. (1985): p. 109-135.).
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Anal ysis Entire Protein Length 620 as Ml ecul ar
Wei ght 70561.90 mw. 1 microgram= 14.172 pMol es

wod0ansHEL i nction 67680 coefficient 1 A 280] POI/EP2008050290

1.04 ng/m  A[280] of 1 nmg/m 0.96 AU Isoelectric

P0| nt 6. 28 Charge at pH 7 -6.36_  Exanple/construct 3
: ang iy ion, ofthacterial hastistraiws as Ml ecul ar

V\él ght 627.01 mw. 1 microgram= 13.961 pMles

MO ar 'H?ctl on 67680 coefficient 1 A[280] corr. to

1 Hdetetil e grolva ol df e hSBH)eCt%l(&/v

P(?l%nt Hg 34 Charagl]e2 at pH]Ulma[313 &n?g%br%l el c)onts({/or(ﬁ/(/:t) gcose

Arﬁhhl;matelrEMAT,e:aFangue|numbbeIGJI A1 6RO asibidds(ECarbémcillin 100 ug/ml for
gi,ht 70561.90 mw, -31 WO 2008/087102 .

P@E/ EB20@8A050D 48 Heimbios To YR = Cyhurfsrzvefﬁ\mw&atqdmtéﬁ C, for ARS8

i S0 57 e RABER CQRgbinef b gbrablied Boi v

28 IAasde, at pH 7 -6.36 Exanple 5
At O.D.go0nm around 0.8, the cultures BLR (DE3) were induced at 1 mM isopropyl B-D-1-

thiogalactopyranoside (IPTG; EMD Chemicals Inc., catalogue number: 5815) and
incubated for 2 hours or 3 hours at 37°C although solubility may be increased if a lower
temperature is used.

At O.D.¢oonm around 0.8, the cultures ARS8 were induced by heat activation at 37°C and
incubated for 7 hours.

The bacterial growth was adequate for the two expression systems.

. Extraction and Purification of the Protein

Upon expression of the polypeptide in culture, cells are typically harvested by
centrifugation then disrupted by physical or chemical means (if the expressed polypeptide
1s not secreted into the media) and the resulting crude extract retained to isolate the
polypeptide of interest. BugBuster ™ Protein Extraction Reagent is used under conditions

recommended by the suppliers (Novagen).

PD1/3-Prame-his protein purification

E. coli cell paste was resuspended in 20 mM Tris buffer pH 8.5 then passed through
homogenizer system (Panda from Niro Soavi S.p.A. - 2 passes — 750 bars). After addition
of 2 mM MgCl, and Benzonase (50 U/ml), homogenate was incubated 1 hour at room
temperature (RT) under gentle agitation then centrifuged 30 minutes at 15900 g and RT.
Resulting pellet was resuspended in 20 mM Tris buffer pH 8.5 containing 1% Sodium
Dodecyl Sulphate (SDS) and 60 mM Glutathione and incubated 30 minutes at RT under
gentle agitation. After centrifugation 30 minutes at 15900 g and RT, pellet was discarded.

Centrifugation supernatant was 10-fold diluted in 20 mM Tris buffer containing 6.66 M
Urea, 0.333 M sodium chloride (NaCl) and 11.11 mM Imidazole and then subjected to
chromatographic separation on a Nickel ion metal affinity column (IMAC Sepharose 6 FF
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Eval uati on of the production of proteins with or
W t hout the secretion signal 5 (secretion or signal

waegaosme) of the protein D 1/3 in the fusion PCDERI008/050290

Table B Protein Expression |evel PDl/3-PRAME wth
Seete ettt ggﬂil?bragqggrll %iggn%%fge? ok 85 Somaindig 0. Wlo SDS, 6.0 M
CIRsst fr ﬁ%éﬁan%i ) M i@k diECR a\??%\?ngl]ﬁgp? ngﬁg{ﬁlglnﬂ) mM Tris

with’or wthout secretion signa
ofbulifer IS5 EndiniREr®.39% SaicOsylt6.ans Upgay®d MINATI and 10 mM Imidazole,
reconbi nant pET21. An equi val ent of 100L of culture
afanégerswaﬁoﬂutgd &fom thegakndy inpregting thorgnesniration of Intidazole up to 40
G at 37C ha
§ Sme R R QA DR B G osnraft e 0 p Y prgen
( /ﬂolm'vé] gl v@z[%spabiédstl‘ﬁjo{i?fk £MACRIPRD B aHc)HR6kyapatite type IT column
non-sol uble (pellet) fractions. Lane 1: Standard Broad
Re(BgJede)essludlbmat%n(eBB(bﬁaﬁ TGa bl &IpH 8 B&pntaliranmg 5@ mNd Phasphate, 0.5%

pivaesy. 68 Miires i § 3R] N T dorypbi s Towaoneh sentajgin the antigen
A8 A0 e B0 R S 9350159} dpose onan

7 Orapdd I03KIPRAWRbanSEPat1)HU Etraﬁﬁkatlom&hﬂeﬁﬁaﬁe, wisasﬂ@ﬂ&ed by ﬁltra‘uon
(pDi/3-PRAME + SS + His, A, supernat ant), 9
( pinough pRAGE.22 mg Gellq,lq;se aggtate mrembaane (S prgw@usioPurlﬁed material was
gr %Jiﬁﬁ% wo 20 SS, Bl, supernatant), l|lane 11
F3p wo SS, Bl, pellet), lane 12 (pD /3- PRAVE

vv/o SS, A, supernatant), |ane 13 (pD/3-PRAVE W 0 SS,
AT, pellet), lane 14 (pD/3- PRAME W o0 SS + H's, BI,

s UWpealteamative purifieatwniBoqeshas 3 OREME usddo wBish-diffrs froBi the above

eIIet%‘ h § ﬁlég:)DI/_S-PRAI\/Ew/o SS + Hs, A,
supeseRting ??OIOM PF: (pDI /3-PRAME w0 SS + His, Al,
pel t p8/ 087102 PCT/ EP2008/ 050290 Exarrpl e
6: ﬁﬂ%“%%%%ﬁlr\é\ﬁn%gm city of PD-PRAME-Hi s fornulated in

ASQIdEBsHift fv%Sﬂ.SDSd@Szﬁfcdfsyr anQ&AQ)‘coanhm ¢8IDS fromeexti@tisdraugd to HA step)
dose of adjuvant. ose-range of antigen to sele

t el m@ff%wé forothg é@ﬁﬂtrﬁtwﬂ&qs |5ﬁp%Tn%kztgf&r|p#b$n5 s0.5 M. Argmme
Pr 9 glpernat ? o nﬁ c())cfes 1r%su(f§ %Fl 1nd:oﬁl% %rg‘o‘ge}l W1E1. residual

ra muscu 1 on

P&ih% ar&Bﬁ'Yﬁ)iW@GSS%.n ASOlB or ASTS 3- PRANE (10g)
in ASOLB or AS15 15 4. PRAME (2g) in ASO1 B or AS 15

5. PRAME (0.4g) in ASO1 B or AS 15 6. PRAME (0. 08g)
|n AS 16*8 of AS 15 * 44.7g actually adm nistered
i fste a8 509 i nt ended dose

The expressed recombinant proteins were purified from supernatant fractions obtained
after centrifugation of induced F. coli using a His-Bind metal chelation resin (QLAgen,

Chatsworth, CA) according to the instructions from the resin manufacturer.

Characterisation of the Protein

SDS-Page:
Gel: NuPAGE 4-12 % Bis-Tris Gel 1.0mm 15 or 26 wells (Invitrogen catalog number:

NP0323BOX)
See Figure 1 and 2 below, which show SDS page analysis of Example 3 and 4 and 3a
and 4a respectively, wherein the different recombinant 1/3pD-PRAME proteins with or
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20 ASOLB is a |liposomal adjuvant fornmulation
conprising Q21 and 3D-MPL; AS15 is a |iposonal

wadposwsrin2 f or mul ati on conprising QS21, 3D MPL RPOTEEmE/050290

The construct used in this exanple was

Exanpl e/ Construct 3a (pET26 with a Hs tail),
provided in 5 MM Tris buffer pH 8.5 - 0.5 M Argi ni ne.
Rnenltaedmnppamlﬂed in a borate buffer 25 vvith sucrose

so. be used d-outs: Intracell ul. t
Sl G o6 e o o b TR ViR e T PKDR. The
YecbmBinardt §26tkiy! st folfd @f as MlcBRIBnAHRUleS il ﬁlep@%ﬁ cef 1ﬁate after
m ce per group) with the pool of peptides 30 PRAME

mﬁmﬁmpeptl de (15 mer) CD4 response (ASOrl B adJ uvant)

0%. PCT{ EP2008/ 050290
Pidgar R, Bt id i Lorel Qi RGeS wehete e otk
Ea'c@umen&d b!,r &hetdn SlierSXpedgeBN 1 0jl1lof BABYrepatichs @Jewll@sheﬂhat
t he best dose of PRANI E anti gen to 1 nduce a

thefgse induction (RB@ndafips inducti )erbwal&%ﬁ@og@%@ 108 uhaf

PedaBichesponse (ASO B adj uvant) Results of ICS for
é%g“ eqt Okl nes for the ASO1B adj uvant are shown in

Fi gure 4. The data appear to show a very | ow CD8

het f ot
e T2ea T S198 pokers e Chom el s ) S o) reseuntppa} BRD-
PRAMES: R IPTEEPthdGMR I T2 o BELRITNS AMRinltrinShbetamth RESnbinant

shown in Figure 5. These data appear to show that a
sERZ 1. An egmralertof dOjd. Q/ﬁ&gltlilrn dfter @chowistofi inglnefiontio LRAYE hsindin

Rl oA e i (Sl A g 3B

PEBAS andiClovea Ae Il/ﬁawRIAMlesl /BETROY aré&pRBsendd Vi goPtsefdre (BI) and

the AS 15 adjuvant are shown in Figure 6. These data

aligs 64D indyctigiisup spiutpsupeaagiantsand nprreqlyble (Reet) fragtioas. b 1 and
e 7

P e Mol R alP Bl B Eéﬁ@ﬁsﬁéﬁ%%%’acgﬁéw

fupeinatahtgars ingeiony #3eBl, edlet)Slet 4 @loned #3,6x1; 2¥A, sypemiatant), lane 5

et b5 eelleth o b (ol hbri0 bogssrmsRaE ne Rgslone 13, A

§0°@f‘ BlilcHERHED tforRf43 PAP@?"C" s@eﬁ{a@ant)nﬁhém &tbre @1 AP 37 g@llet)
to 19 of protein D) - The Methionine of Protein

Iase il heslang éd. Bl mema@ﬁt)xlh@ r(elong #4, BY, petict), langd 3 (clone #4 Al,
e A tl t ut '

RCELAL SN0 A5 Afl B1 O 376, AHRSNLAMSREIOR Ok AT R,

supernatant), lane 16 (clone #4, Al 30°C, pellet), lane 17 (clone #4, Al, 37°C,

supernatant), lane 18 (clone #4, Al, 37°C, pellet).

Fig 2 legend: SDS page analysis after Coomassie-blue staining of recombinant 1/3PD-
PRAME after IPTG induction of E. coli BLR DES3 strain transformed with recombinant
pET26. An equivalent of 100uL of culture after 2 hours of induction in BLR DES3 strain
with ImM IPTG at 25, 30 or 37°C has been loaded on gel. Clone #3a (1/3PD-PRAME
codon optimized / pET26) and Clone #4a (1/3PD-PRAME-His codon optimized / pET26)
are presented on gel before (BI) and after (AI) inductions in soluble (superatant) and non-
soluble (pellet) fractions. Lane 2 and 10: Standard Broad Range prestain (BioRad Cat#161-
0318), lane 1 (clone #3a, BI, supernatant), lane 3 (clone #3a, BI, pellet), lane 4 (clone #3a,
Al 25°C, supernatant), lane 5 (clone #3a, Al, 25°C, pellet), lane 6 (clone #3a, Al, 30°C,
supernatant), lane 7 (clone #3a, Al, 30°C, pellet), lane 8 (clone #3a, Al, 37°C,
-30 -
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Protein D - The first 109 AA of protein D after the
si gnal sequence of protein D are included (109 am no

waceood®siinzl udi ng the first Met in N-term + AA2BCT/@PAAF050290

of the protein D) - AA 1 - 509 of PRAME are incl uded
(full length original sequence of PRAVE) 15 - Wth or
Wi thout a His tail conposed of one of the foll ow ng:
Rieplaeememt phget 30 ami no acid (Thr, Ser and Ay) + 6 Hi s

PATEBP O A Rlpva ot AL Cafeutpy 11 904 &ar B smetan), lane

D (cléie ¥k, M, pelne@ Bdrell 3|qua§én¢41 Al 95°c29upe§1akm raﬁélzﬂ ﬁ)‘ﬁe #4a,
for cloning PET26 pl asm d pD.

$4i25°@rpstled), rhane 15 [xlane #aapiaREeC2 snperrmnt),llane Eﬁo(glome #@5 ﬁd 30°C,

pD_ 1 RA| tepp N term /3 G
oo R et = PO Mol hop B ot 15 e e
6xH s (in ET21) Cterm N term MDP pD 1/3 PRAME 6xHi s
(in pET26) C term 25 A marked up am no acid sequence
of exanples of constructs of the present invention is

Figure 7 Alignments of the follow ng
MS are shown in Figures 8, 9 and 10: 30
Neimprames vetechlowked féri I0ominhikESa63 T9Cs 60RRM DEing- PRAME/HBSS 1 X fresh

bty gtk s, PEFET osubittin PEEHBRIIPOSES MY GUld dgobit anti-
pRAMM 41 @@%W?}Aﬁhtsdlﬂﬁbﬂqrﬁo@}x eléoment lsJ&SéXiﬁF&{ dilution

the shared sequence of the original protein D from
H—Ié@@ﬁ)phﬁlyumllkﬂ’rﬂ‘s U¥niresh, sotution Lipp d DrovAGE37 147, SORPM .t h@fter that,

FPbbrEL A Dby Bkl el 0 UGS 0.2

2008208BEOX . PSLHIRRAPABIHLIEOAM e ddtRd {pesdxOdbnREANELIRG (H#L) rabbit
the invention can be fornul ated into vacci nes whic

Blaksen tlaratoryy); ahveitwtien b0 0. vsing Give raiieBRP wb?ﬁtfresassolutlon

I
SRy St pL ISP A 05T GRPRE) 5P s
ancheQBide tmeaﬁ mmdtémtrmm tempatamronsmgr 0.62%d'weeal/PBS 1X before
st em SBAS2 has been ri bed WO
P merne Srpesaonsds GeaR e soge (KT eSO, 10mM:

DOUELHIA8 BN, %t@Hf@Eﬁ P@Jdﬁd@ Q05 @%reall@a@me Phagyhiadeibstrate
rmnophosphoryl lipid CpG in an

oigma Easyba“oléqwmg)Mumluenﬁreg@mmm@uonsl posonal
formul ati on.

Molecular analysis:

Example/construct 1

Analysis Entire Protein
Length 629 aa
Molecular Weight | 71629.96 m.w.

1 microgram = 13.961 pMoles

Molar Extinction 67680
coefficient
1 A[280] corr. to 1.06 mg/ml
A[280] of 1 mg/ml | 0.94 AU

Isoelectric Point 6.41
Charge at pH 7 -5.84
- 30a -
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phosphorodi t hi oate are described in US5, 666, 153,
WG 208887802 and WO 95/ 26204. Exanpl es of

us
PCT/EP2008/050290

ol i gonucl eoti des are as follows: TCC ATG ACG TTC CTG

ACG TT (CpG 18

26: SEQ 1D NO

38) 20 TCT CC

> AGC GIG

CGC CAT (CpG 1
GGT GAC GGC AC

7581c18ERM B NO

ANCG-TCG-TCG
LA T O T OO0
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137)72A00GI6AT G
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-37 WO

008/ 087102

PCT/ EP2008/ 050290 I n one enbodi nent of the present
i nvention an adjuvant conbi nation for use in the
i nvention includes one or nore of the foll ow ng

éﬁﬁ@ﬁ@ S:

ot quficiy
o HEFEIoR 95 sl ppaicye

systenms that may be used in the present
cqﬂﬁﬁéﬁe a combi nation of 3D MPL,

3D-MPL and Q821 (EP O 671 948 Bl);

oi |

Bgotg ert% h% cretipn signal
@%%@ tﬁ%a‘%ﬁ%g{?mr g%‘t Taoie

?%%H’E“tsm

Q@s21 and

i nvention

a CpG

ol'i'gonucl eoti de as described in US6558670 an

US6544518. Pridteinf i nal
tit

ot f enceet D Y- TRALE I BERAIY

comuni catPBH3-PRAME: witheyt seereqen gignd1) J.

219, 37-44. 3. Jan H. Kessl e? et at The Journa

cin Vol une, 193, Nunber
Eysw a?trﬂk%a%{nw@t]b

eri nent al
19

ipdhS D%p%e ang

e iass0Bhmy 58386 e Pl RO TR

g formul ati
conS|n)

lug stpipipgiigeo
8@ E. coli

persg
Mo

sequence

vacci ne may be obt ai nedd%WréFSiO“ level

on. 10

a
'pBlm

of

1, Januar

n}bétbant 1/3PD-PRAME
BiLZZl DES3 strain
or

EXﬁiﬂ'@Poﬁnéd with recombinant pET21. An equivalent of 100uL of culture after 3 hours of

g at ccaa

sap tragLé

ccattcat caaat at
DE3 strain with 1mM

TS5 72 e been

aaat cagac
oaded on gel. Those

constructs are presented on gel before (BI) and after (Al) inductions in soluble

(supernatant) and non-soluble (pellet) fractions. Lane 1: Standard Broad Range prestain
(BioRad Cat#161-0318), lane 2 (pD1/3-PRAME + SS, BI, supernatant), lane 3 (pD1/3-
PRAME + SS, BI, pellet), lane 4 (pD1/3-PRAME + SS, Al, supernatant), lane 5 (pD1/3-
PRAME + S§, Al, pellet), lane 6 (pD1/3-PRAME + SS + His, BI, supernatant), lane 7
(pD1/3-PRAME + SS + His, BI, pellet), lane 8 (pD1/3-PRAME + SS + His, Al,
supernatant), lane 9 (pD1/3-PRAME + SS + His, Al, pellet), lane 10 (pD1/3-PRAME w/o
SS, BI, supernatant), lane 11 (pD1/3-PRAME w/o SS, BI, pellet), lane 12 (pD1/3-PRAME
w/o SS, Al, supernatant), lane 13 (pD1/3-PRAME w/o SS, Al pellet), lane 14 (pD1/3-
PRAME w/o SS + His, Bl, supernatant), lane 15 (pD1/3-PRAME w/o SS + His, B,
pellet), lane 16 (pD1/3-PRAME w/o SS + His, Al supernatant), lane 17 (pD1/3-PRAME
w/o SS + His, Al, pellet).
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5
accgt ggt gct agcggt t at t t accagagcat acgt t agaat ct aaagcactt g

W@ gaosiogmer aacaggc PCT/EP2008/050290

tgattatttagagcaagatttagcaat gact aaggat ggtcgtttagtggttat
tcacgatcacttttta

gat ggctt gact gat gt t gcgaaaaaat t cccacat cgt cat cgt aaagat ggc
cgttactatgtcatcg
actttaccttaaaagaaattcaaagtttagaaat gacagaaaacttt gaaacca

t ggaacgaaggcgttt

OEERgld 6Cahhra8RaeGYas PP RRANVE Ha] fah Al HaP GRATVIBAGIAS]S: dose
gagactt gtggagctg 10

ahggccat t gccgeccct ggagttg

t cccgecact ct t cat ggcagect t t gacgggagacacagccagaccct gaagg
Caghp QB&GﬁQg@Gf ﬁlti§en to select the best dose to use in %reclinical experiments
gccett cacct geet ccEt ct gggagt get gat gaagggacaacat ct t cacct
ggagacct t caaagct

gggctt at ggactt gat gt gct cct t gcccaggaggt t cgccccaggaggt gg
aaaeiPt®aagt gct gg

24 BGAR93IEHA AR SAURRE AL AR PG OIPRNF 09 14 ot

t ccagagccagaagcagct cagcccat gacaaagaagcgaaaagt agat ggt t t
gagcacagaggcagag
cdgEB6t t cat t ccagt agaggt gct cgt agacct gt t cct caaggaaggt gcc

t gt ggt [tct
cg%gg@&@gk%gy§ggh@§%g%&%@§5%gaaaaatgtactacgcctgtgctgta
agapRANIR BRLY id ASO1B or AS1S

t gcaat gcccat gcaggat at caagat gat cct gaaaat ggt gcaget ggact ¢
t 2 PRAME(2)g@AS01B or AS15

g%ggctt&t @gég@gﬁgﬁhﬁegigﬁ%ttggcgaaattttctccttacctgggc
gt@gg&tﬁ@&g@%& GEGapFBecalyggat ctt cct acat tt ccccggagaagg
. ‘a égc

aagagcag

C cagit 7 agetl Ly dgihicieted aght&d g ales I Gligeaddcddst ct at gt gga
ctctttatttttccett

agaggccgcct ggat cagtt gct caggcacgt gat gaacccctt ggaaaccctc

0gest RS ARE T egivyar dom v iAn o s R T Righs 5 s 2
t 3RtGhAGHARGAChrmulation comprising QS21, 3D-MPL and CpG.

aagt ggggt cat gct gaccgat gt aagt cccgagcccct ccaagct ct gct gga
gagagcct ct gccacc 25

ctgeagoacel goLel 4Loal gagl 01 999al 620993t 036 CAACLAOLAHS e )
g&g@g?%@g&gg?ﬁ& BeRATH & 329 LCAASAAY 2P tRT Blotde83h dborate buffer
covigcagesne aiayalwdggstdagcaat ct gacccacgt get gt at cct gt ccc

cct ggagagtt at gag

gacat ccat ggt accct ccacct ggagaggct t gcct at ct gcat gccaggct ¢
agagagitgctatgtg

agtt ggggcggcccagcat ggt ct ggct t agt gccaacccct gt cctcactgtg
ggoanagaadatCyrblandBtaining (ICS) 14 days post 2 injections after in vitro

tgacpcqgagcccatcctqﬁgcccctgtttQatgcctaacaq&g%tggccacca,
t daxialataicefisplesres!isiA Ropls 2f Amige PGSt thethe BO9 gt peptides

E/@g@@ﬁ&/ﬁ%ﬂ%ﬁ% (1P ARRGASGYL PEHTL ESKAL AFAQQADYL EQDL

AMTKDGRLWWI HDHFL

DGL TDVAKKFPHRHRKDGRY'YVI DFTLKEI QSLEMIENFETMVERRRLWGSI QSR
Y| GNP SPRIRUSEB adjuvant)

AGQSLLKDEALAI AALEL L PREL FPPL FMAAFDGRHSQTL KAMVQAWPFTCL PL
GVLMKGQHLHLETFKA

VL DGL DVL L AQEVRPRRVKL QVL DL RKNSHQDFWIVWSGNRASL YSFPEPEAAQ
PMTIKKRKVDGL STEAE

QPFI PVEVL VDL FLKEGACDEL FSYLI EKYKRKKNVLRLCCKKLKI FAMPMQDI

KM LKMVQLDSI EDLE 40

VTCTVWKLPTLAKFSPYLGOM NLRRLLLSHI HASSYI SPEKEEQY! AQFTSQFL

PNE N AL NN TSNS -y



10

15

WD 2008/ 087102 PCT/ EP2008/ 050290
LQDLVFDECGA TDDQLLALLPSLSHCSQLTTLSFYGNSI SI SALQSLLQHLI GL

WGER0S R 1YPVPLESYE PCT/EP2008/050290

Dl HGTLHLERLAYLHARL REL L CEL GRPSMW. SANPCPHCGDRTFYDPEPI LC

PCFMPNTSGHHHHHH  SEQ | D NO. . 3 5 DNA Sequence for . )
eRefiserfICS for CD4 cytokines for the ASO1B adjuvant are shown in Figure 3. In this

g%ggﬁar}éxg%q?gt%ﬁ%eg BntfiAbE BAPHRLIACRRELAPRARARIARAR IS RYEE a cD4

a%?bﬂé}tiﬁ A BAGIdEAhEdAGRAMBAS HeAEdb bagdaat Ct aaagcacttg
cgt tt gcacaacaggc

tgattatttagagcaagatttagcaat gact aaggatggtcgtttagtggttat
tcacgat cactt

t 10
g ﬁﬁ?ﬁﬁé(@é&é§QQﬁﬁﬁﬁaaaaattcccacatcgtcatcgtaaagatggc
C LA A5 B €88 c?rtokines for the ASO1B adjuvant are shown in Figure 4. The data
actttaccttaaaagaaatt caaagtttagaaat gacagaaaacttt gaaacca

t appac gas@gcgldry low CDS8 response and heterogeneity of the response intra-group.
gt ggggt t ccat t cagagccgat acat cagcat gagt gt gt ggacaagcccacg

gagact t gt ggagct g
g caga t gaaggat gaggccct ggccat t gccgecct ggagttg
oL Rapg Ryt o

tQ&ﬁﬂﬁﬁﬁQCSHBﬁ@Dg%g@QQEEhﬁgﬁ§ﬁsgﬁ9@ﬁaﬁﬁﬁﬁﬁﬁ6ﬂﬁQﬁFQ@&gﬂ These
caat ggt gcaggcctg 1

gcletatappear o giuoy thete simylgy EPgesmpasgaaigdacsdaitit 441tge 40ieg, 2ug and
oLt AR ONE P myged i AS! Fgeite agertesed egRee duyssh gl 00sue

aggcingaagt get gg
at tt acggaagaact ct cat caggact t ct ggact gt at ggt ct ggaaacaggg
ccagtctgtactcatt
tcca agccaga;gcagctcagcccatgacaaagaagcgaaaagtagatggttt

g cepabtsddga adjuvany)
c 3%8@?5&%@??&@{@?‘8 %8%%91%9 RorGRd REPS G4 QY4 Gl RBIHIRBAUACE. These

C @hRGHhER1d dasnac dDBaagodso@daaaaaiddh aed PBY giugl gct gt a
agaagctgaagatttt

t gcaat gcccat gcaggat at caagat gat cct gaaaat ggt gcagct ggact c
tattgaagatttggaa

gt gact t gt acct ggaagct acccaccttggcgaaattttctccttacct gggc
cagat gattaatctgc

gt agactcct cctctcccacatccatgcatcttcctacatttccccggagaagg
aagagcagt at at cgc

ccagttcacctctcagttcct cagtctgcagtgcct gcaggctctct at gt gga
ctctttatttttcctt 25

agaggccgcct ggat cagt t gct caggcacgt gat gaacccct t ggaaaccctc
t caat aact aact gcc

ggcttt cggaaggggat gt gat gcat ct gt cccagagt cccagcgt cagt cagc
t aagt gt cct gagt ct

aagt ggggt cat gct gaccgat gt aagt cccgagcccct ccaagct ct gct gga
gagagcct ct gccacc

ct ccaggacct ggt cttt gat gagt gt gggat cacggat gat cagctccttgcc
ctcctgccttccctga

gccact gctcccagcttacaaccttaagcttctacgggaattccatctccat at
ctgccttgcagagtct 30

cct gcagcacct cat cgggct gagcaat ct gacccacgt gct gt at cctgtccc
cct ggagagt t at gag

gacat ccat ggt accct ccacct ggagaggct t gcct at ct gcat gccaggctc
agggagttgctgtgtg

agtt ggggcggcccagcat ggt ct ggctt agt gccaacccct gt cctcactgtg
gggacagaaccttcta

t gacccggagcccat cct gt gcccctgtttcatgectaac 35 SEQ I D NO
4 AM NO ACI DS SEQUENCE EXAMPLE 2

VDPSSHSSNVANT QVKSDKI | | AHRGASGYL PEHTLESKALAFAQQADYL EQDL
AMIKDGRLVVI HDHFL
DGLTDVAKKFPHRHRKDGRYYVIDFTLB@%QBLENWENFETNERRRLWESIQSR
Yl SMSVWISPRRLVEL
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-40 WO 2008/ 087102 PCT/ EP2008/ 050290
AGQSLLKDEALAI AALEL L PREL FPPL FMAAFDGRHSQTLKAMVQAWPFTCL PL

WORANORMEBE. HLETFKA PCT/EP2008/050290

VL DGL DVL LAQEVRPRRVKL QVL DL RKNSHQDFWI' VWSGNRASL YSFPEPEAAQ
PMIKKRKVDGL STEAE

VDLFLKEGACDELFSYLI EKVKRKKNVLRL CCKKLKI FAMPMQDI
KM LKMWQLDSI EDLE
VTCTWKLPTLAKFSPYLGOM NLRRLLLSHI HASSYI SPEKEEQY! AQFTSQFL
SINaV S Inventions described herein, the followiné summary may be used to
RGRL DQL L RAVIVNPLETLSI TNCRL SEGDVIVHL SQSPSVSQLSVLSLSGYM._TD
VEPERPIbOALpEHNSANstructs of PD1/3-PRAME that have so far been generated:
LQDLVFDECA TDDQLLALLPSLSHCSQLTTLSFYGNSI SI SALQSLLQHLI G-
SNLTHVLYPVPLESYE
DI PSMWW.SANPCPHCGDRTFYDPEPI LC
Pél%ﬁdlcggﬁ@‘@ﬁ%@sequence for Exanple 3
at at.ccaagcagccat t cat caaat at cgaat.acccaaat gaaat cagac
aa%g& sgqal é%guggqeco Prote}n D are incl% e(ig amino ac(ids 2 togl9 otI prot%?n D)

acddeddetheontyed dretamnt? ssonelydestEtAad gf theguetett Bhageact t g
cgtiviqguaclamdaoly€Asp and Pro) are substituted for amino acids 2-Lys and 3-Leu of

t PadtemtIdt agagcaagat tt agcaat gact aaggat ggt cgtttagt ggtt at

L Cae@Fr GAOHIAA B@{)ﬁb’@ein D after the signal sequence of protein D are included (109
g%.“%&%%?@ﬁ%ﬂﬁl thIRAPRARAPNLEGT 2URA SPLBY CHHRARGRLIBS

act ot EAILITME e ehided (Gldensth gegogl ssaie gERRAMP)

tg £\ 3@&9 { ‘ 18 tal! composed ot one of the folfowing: .

ot olduer wruelated eadegeud tfluchrcad 6dygh o ths sisyecbagloniedg TCMP14
gagdsshtigtagagct g

OC A0AY GRORELAGNIAS 9688 YL HRATTIGYT ¢ 16U ¢ @S CHCISHIfPRPRID 1 plasmid;
ct ggccagggagct ct

E:.g:ﬁ:}g%frgsgég%gga%g{ggg cpcé]té(sgpe}g&%gggacacagccagaccct gaagg

gccctt cacct gecct ccct ct gggagt get gat gaagggacaacat ct t cacct

g2y 3 e PRAJHEatye His tail protein :

gt gct t gat ggact t gat gt gct cct t gcccaggaggt t cgccccaggaggt gg

p—d

aaact t caadtgsy P E
actctcaf calggag% tgpgoact gt at ggt ct ggaaacaggg

gdhdyBagct cagcRRAMEcaangdeit gaaaagt agat ggt t t |

PRAME TSG 6xHis (in TCMP14) C term |

QIRYAY
RAUREDE iy $R0T a0a00T PRAGEE A03CCE I HRE lin pra9apadLarc

N P e o0 PRAME | 6xHis (inpET26)C term., .. o
J J I+t g Y A

cotcat tgagaaagtgaagegaaagasd
agaagct gaagatttt
A grasladdgpeanaing aeid gaduehcaagahmales of gasaattyg gf deapyesengaedntion is

shawh gegatd 1 9gaa
gt gact t gt acct ggaagct acccacctt ggcgaaattttctccttacct gggce

agat gat t gat C. N
Rfdipdiedihe Fbmasominct e sbeve inbigwse 8 20t Wagaagg
aagagcagt at at cgc
Alcgmpdant beteteen &agDe MA@l Hes galddt/§ PR ANMEGdst(Eigotead)gt gga
Aligintdn@bétiWeb€ tHetsh@@d sequence of the original protein D from Haemophilus
ARAFP5LYLChOIHPRUAGES - ERIETAFEYPat gaacccct t ggaaaccct ¢

1caata f.aactgcc e of the origi tei . H ophilus
%g%g;; e R e

aagt ggggt cat gct gaccgat gt aagt cccgagcccct ccaagct ct gct gga
gagagcct ct gccacc

ct ccaggacct ggt ct tt gat gagt gt gggat cacggat gat cagct ccttgcc
Ct&gﬂgﬁg&i@me “preparation using fusion proteins:

gccact gct cccagcet t acaacctt aagctt ct acgggaatt ccat ct ccat at
ctgccttgcagagtct 35

cctgcagcacct cat cgggct gagcaat ct gacccacgt gct gt at cct gt ccc
cctggagagtt at gag

gacat ccat ggt accct ccacct ggagééaét t gcct at ct gcat gccaggcetc
agggagttgctgtgtg
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agtt ggggcggcccagceat ggt ct ggct t agt gccaacccct gt cct cact gt g
gggacagaaccttcta

WO g@so8ygagcccat cct gt gcccct gttt cat gcct aacct cgaPCHERHOB50290

ccaccaccac 40 SEQ ID NO 6 Am no acids sequence: for
Exanpl -41 WD.2008/ 087102 PCT/ EP2008/ 050290 . : :
NDPSSI@%EWWWfﬁ‘%ﬁﬁ@%&%@@ﬁé@%ﬁ%&ﬂ&%ﬁﬂ%@éﬂ& are either

o R S SRS e e R e <
Y ISk \d SPRRIVatylated monophosphoryl lipid A (3D-MPL) and QS21 in an oil/water

AGQSLLKDEALAI AALEL L PREL FPPL FMAAFDGRHSQT L KAMWQAWPETCL PL
GymukaHTihe pdimpant system SBAS?2 has been previously described WO 95/17210. The

[2HE &
VL L ACE VRN O, O BN PR A e §EE504% e

- LY L . . .
gl\ﬁﬂEdLIEEV %gﬁg%@ﬁm QEKYERKEDEL Raf6likh Kb thtion or in a

VTETsR ToraESR. GOM NLRRLLLSHI HASSY! SPEKEEQYI AQFTSQFL
SLQCLQAL YVDSLFFL
RGRLDQLLRHVMNPLETLSI TNCRL SEGDVMVHL SQSPSVSQLSVL SLSGVM.TD

VSPEP , , : - ,
! oo VAR e S SRR S RORO B Ro g PS) of the
SMEraMie ¥R BaS¥num Salmonella minnesota. MPL has been deacylated and is lacking
DI HGTLHL ERLAYLHARL REL L CEL GRPSMVW. SANPCPHCGDRTFYDPEPI LC
PemvPrRiEts-EPr-en the lipsbA myirky: Thinsheraigakifagmen dramatisg|lie reduces

4 . . . . . . . s

at JgsRehig pesrane e gy el propsrtics (RiRk §a3%) cagac
aaaatcattattgctc 15

accgt ggt gct agcggtt atttaccagagcat acgtt agaat ct aaagcactt g
cdt 1stbglenscd dlead gipeMPL combined with various vehicles may strongly enhance both the

LgaLLat Ll 90906Aa0aL 1L A0FRAL AAgh aa00at 00t cot Lt agt ggt tat

gat ggct t gact gat gt t gcgaaaaaat t cccacat cgt cat cgt aaagat ggc
cgttactatgtcatcg

act t t a@821: anaaganhtdpoamagdlictdg asdcgriclagna dadetk bthadoath American
t ggaacgaaggcgt tt . L .

gtigs dyttaie sanonamloligat AParidsaion tsdyiqregicyearehigsepaatyg the
9agAGidL At s%gc?tgﬁésgf (%IQ the crude extracts of the ba; 1%, ermitted %he isolation of the
gcagggcagageet got gaagoat gaggccctggccatt §écgecct ggagitg

Claafane 98aal, ¢JS21, which is a triterpene glycoside demonstrating stronger adjuvant
tcccgcecact ctt cat ggcagecttt gacgggagacacagccagaccct gaagg
c asgtiyt guldgyectogicity as compared with the parent component. QS21 has been shown

gggééiv%?etm Eaﬁcs Crtes%lcg[gg quLg % %te ?g&%ﬁc&%? a?stvscgﬁ & %%%imulate Ag

gtged; : > C aggtt cgccccaggaggt gg
5 asggﬂig gglg?%g%tgcgﬁwfe%%ﬁ GKERTIC $o8HT:

atttacggaagaact ct cat caggactt ct ggact gt at ggt ct ggaaacaggg
ccagtctgtactcatt 25 - ..

t ccagdhtdbgeRytayiberdpicicn remstigsigepl sanginaaryRf MPL and QS21
93{ GROAGRDQE 398th humoral and TH1 type cellular immune responses.
cagcccttcattccagtagaggt gct cgt aé%cct gttcct caaggaaggt gcc

t gt gat gaattgttct

SRR AR e i e e s s

t t

X 3% ?%%gg%?ﬁ%&ggﬁ%& A9 0AhE ShaRWFPBYUALAMSS FURG! 80 as
Otegaadifigl adelegaaage tanmise ctd ggaraaatd tot@heml VA6 T9@e€ 80 and had
cagat gattaatctgc 30 ]

gtaagaeraee pabiclersze ©4d 89 smang dakeaviroes Hiek e WL §ydgaldygThe

C HRARE PR R nouighens ¢ sizg eLaRPERUMBIEk, Y WP et at gt gga

ctctttatttttcctt
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agaggccgcct ggat cagt t gct caggcacgt gat gaacccct t ggaaaccct ¢
t caat aact aact gcc

wW@oe@shsgyaaggggat gt gat gcat ct gt cccagagt cccagcgeCHEPIAg/E50290

t aagt gt cct gagt ct
aagt ggggt cat gct gaccgat gt aagt cccgagcccct ccaagct ct gct gga
gagag @glg](yglgcf@r %%n the present 1nventlgon may be fonnulate(? as a combination of

g ﬁ@@?g@@ﬁg% gg%l étgtohg&%tg%%l%iglg g8 }ncaalglgjo%gltngla foﬁggﬁhgﬁt]th% Ig:rep aration

9GRAAY 9E HEIMARQCIM LA REEE Y A9 BE hahAeE FHAAYSAERLG R ARLAr fusion
ct gcct t gcagagt ct

C prgeciageiacbatinng ffotngdgo 380 eiggadgagcgt gct gt at cct gt ccc
cct ggagagtt at gag
gacat ccat ggt accct ccacct ggagaggctt gcct at ct gcat gccaggct c

a . . . .

A PRdbu R ReR Bismugeoidss covicgRe st R g lssapgipgides for use
0@ agiagads et vaetines 80the present invention include CpG contain}{% oli8gonucleotides,
t gacccggagcccatcctgt gccectgtttcatgcctaac SEQ | D NO

- zgznam?ﬂ@m@almag 192 oPTPIEBROI I3 moAfsi separaied dy at least three, more

Sequence for Exanple 4 .. e ) )

VPSS AR AR ER SRV alifen 0P EmRi s AYREREANENPtidgfollowed by a

S%[EM%WEM%FLTM YCW oli%onucleotides are typicall deox\xgécleotides. In one
TDVAKKFPHRHRKDGR | DFTLKElI QSLEMTE TMVERRRL | QSR

YleBivBiMESPRIRL Vitkrmubleotide in the oligonucleotide is phosphorodithioate, or more

A LLKDEALAI AALEL LPRELFPPLF F%GRHS LKAMVQAVWPFTCLPL
K Lqumrot}hoate bond, althoug phosl(){lz)diester %d other fr)lternucleotide

o MR R00R e hE TR M X6 bt WHRET 8¢ Rope of the

Qﬁﬂeﬁt{&\éh_fgglﬂgbmﬁw It i kMR IR EG KA d el MAMIE for producing
KM LKMV | EDLE
POk hinrE SPgo BREIdRRIOL IPEPFHASTVhSRIKEE Qs Rt SaRUS 5,666,153,

S L
M%@%?%L SEGDVVHL SQSPSVSQLSVL SLSGVM.TD

VSPEPLQALLERASAT 10
LQDLVFDECA TDDQLLALLPSLSHCSQLTTLSFYGNSI SI SALQSLLOHLI Gl
SHixaryleyRYPligBYElcotides are as follows:

DI HGTLHLERLAYL HARL REL L = FYDPEPI LC
PEEVPNG BEQTID W& 29 é@%@%&%@ﬁ Mence for
eé%gp%d% 28 B cac cat (CpG 1758; SEQ ID NO: 37

at'ggat ccaagcagccat t cat caaat at ggc aataccé%aatgaaatcagac
ad&ht @l GAE tGJEL BCC GGT GAC GGC ACC ACG TCG TCG TTT TGT CGT TTT GTIC GTT

a @?g%bg.cg@gqgggéaggt)t accagagcat acgt t agaat ct aaagcacttg
cgt tgcacaacaggc
t gattaidt hagagcaagahtd ag¢apGoa6s ASHQAD NPt t agt ggt t at
tcacgatcacttttta
gICH R FHEITGa Lt Gy &aadinG e4xs aEEHENO: 4@aaagat ggc
cgttactatqtcatcg., - . o s
- b bR AL S huaip nhasnlgrotbiogie e el iptemusiootids inkases
t ggaacgtcgtcgtct 20

t cagcat t cagagccgtt at at t agcat gagcgt gt ggaccagcccgc
tg e’% Q%g@@g%@]ﬁg)n%clegﬁdes may co%nprisg oge gr rgnogegsequen%es anov% in that they
048006£2029561,901 47398 ARANGAhGEROa" t 9cogeget ggaget g
ctgccgcgtgagetg
ttccgccgetgtttat ggecggegttt gat ggeccgt cat agccagaccct gaaag

cgat ggt gcaggcgt g . . .

gcdst €paceligpnuelgelidss tryayg byt yyothgsizgh &x gy cagihad dmgeat by the art (for
ggaaac ttta g . . . .
OtIRPB St ket SORPO oot RiegisEla i glsuyelentidss: By by Synthesized
a3k A AAALDRIaRQ syBthesizer.

at ct gcgt aaaaacagccCat caggat tttt ggaccgt gt ggagcggcaat cgt g
cgagcct gt at aget t

t ccggaaccggaagcggcgcagcecgat gaccaaaaaacgt aaagt ggat ggcct
gagcaccgaagcggaa
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10

15

cagccgtttattccggt ggaagt gct ggtt gacct gtttct gaaagaaggcgec
t gcgacgagctgttta

w@edoastigat cgaaaaagt gaaacgcaaaaaaaacgt gct gcgt cPQr/geLoge/es0290

aaaaact gaaaatctt

cgcgat gccgat gcaggat at t aaaat gat cct gaaaat ggt gcagct ggat ag
CgmtoglggggMIgg@aofg@le present invention an adjuvant combinatlgon for use in the

O e s o 00308 0 C R AR R AR R APEL L 38R0 DB 988021 ep o
9659198 @3“12,9&1 8 whieRbAllRRs oaDAcRAE STRVAL ARCOSIPPARAFH 17210, WO

aagaacagt at at cgc

go8 gt Hc ongboadBl tiomingd atgd stithcathérgmetiqs dER) 0 P8O gtsdtRit)gQéher adjuvant
tagcctgttttttctg , , . , .

c §YBT Htat My Recigd g dhe) PSRt GOR £8PPEISR R FeaaRatioppf 3D-MPL,
a%g’ﬁtltaﬂﬁ %%33(‘(3 glg%c{nugleottide as dePcribed in US6558670 and UJS6544518.
gtctgagcgadgycgat gt gat gcat ct gagccagagcccgagcgttagccage
tgtctgttctgagcct 35

agcggcgt gat gct gaccgat gt gagcccggaaccgct gcaagccct gect gga

gc gt g%@gg’%gb‘?wggle mag)]/ begob?ail?ed aftge? recons%itutlgon of%he lyoghiligegd

ct.gcaagacct ggt gt t t gat gaat gcggcat t accgat gat cagct gct ggcc

c@%??@ Pagcct ga
IRGalLaeagccagcet gaccaccct gaget ttt at ggcaacagcatt agcatta

gcgcgct gcaaagcect

gdt gcadc Roct (dt afgy scomagc pasmtabemtmanigatget gt at ccggt gec

gct ggaaaggct at

aa
gdt at t §§%dg‘§e53¥c(t1 gebite MpbBielg2tgycdd-at ct gcacgegegt ct g
cgtga . ..
aaet od i G IRedEE AL Tt el Y o pegagyel Megicines Yoty 193 Number
?qgiﬁlﬁ%&ggom Ftagt& t tgctttat

gat ccggaaccgat t ct gt gcccgt gc at gccgaaccaccaccaccacca
cdac lked N\gy @ do81wgy.litch; 682T/ 12920?%%@0290 SEQ I D NO.
10 Amino Acid Sequence for Exanple 3a
VDPSSHSSNVANTQVKSDKI | | AHRGASGYL PEHTLESKAL AFAQQADYL EQDL
AMI'KDGRLVVI HDHFL
DG TDVAKKFPHRHRKDGRYYVI DFTLKEI QSLEMIENFETMERRRLWGSI QSR
Yl SMSVWISPRRLVEL 5
AGQSLLKDEALAI AALEL L PREL FPPLFMAAFDGRHSQT L KAMVQAWPFTCLPL
GVLMKGQHLHLETFKA
VL DGLDVLLAQEVRPRRVKL QVL DL RKNSHQDFW VWSGNRASL YSFPEPEAAQ
PMIKKRKVDGL STEAE
QPFI PVEVLVDLFLKEGACDELFSYLI EKVKRKKNVLRLCCKKLKI FAMPMQDI
KM LKMWQLDSI EDLE
VTCTWKLPTLAKFSPYLGOM NLRRLLLSHI HASSY! SPEKEEQY! AQFTSQFL
SLQCLQAL YVDSLFFL
RGRLDQLLRHVIMNPLETLSI TNCRL SEGDVVHL SQSPSVSQLSVLSLSGYM.TD
VSPEPLQALLERASAT 10
LQDLVFDECA TDDQLLALLPSLSHCSQLTTLSFYGNSI SI SALQSLLQHLI G
SNLTHVLYPVPLESYE '
DI HGTLHLERLAYLHARL REL L CEL GRPSMVWL. SANPCPHCGDRTFYDPEPI LC
PCFMPNHHHHHH SEQ I D NGO 11 Codon opti m sed DNA
sequence for Exanple 4a 15
at ggat ccaagcagccat t cat caaat at ggcgaat acccaaat gaaat cagac
aaaatcattattgctc
accgt ggt gct agcggttatttaccagagcat acgttagaat ct aaagcacttg
cgtttgcacaacaggc
tgattatttagagcaagatttagcaat gact aaggat ggtcgtttagtggttat
tcacgatcacttttta
gat ggct t gact gat gt t gcgaaaaaat t cccacat cgt cat cgt aaagat ggc
cgttactatgtcatcg
actttaccttaaaagaaatt caaagtttagaaat gacagaaaactttgaaacca
t ggaacgtcgtcgtct 20
gt ggggcagcat t cagagccgtt at at t agcat gagcgt gt ggaccagcccgceg
tcgtctggttgagcetg
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gccggcecagagcect gct gaaagat gaagcgcet ggccat t gcggecget ggaget g
ct gccgegt gagcet gt

W@ e@eH8IOLt gt t t at ggcggegt t t gat ggccgt cat agccagaRCHERHASQ50290
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cgat ggt gcaggcgt g
gg}é@&gﬂ‘ch gt ct gccgcet gggegt get gat gaaaggecagcat ct gecat ct

accttt azéxa
8‘?@?\ 59683?158 %1?%8“5'%%‘? bct gct ggcccaggaagtt cgt ccgegt cgttgg
aaact gcaagt gctgg 25

at ct gcgt aaaaacagccat caggatttttggaccgt gt ggagcggcaat cgtg
C@t@geéfcgalagt:%gj:‘é:ﬁt:tcatcaaatatggcgaatacccaaatgaaatcagacaaaatcattattgctc

t ogyascelaaayt Jaote agiagad gagtemaatatghaaadt ggattggetiaacagge
g@&%@&?&%@g&&gagtttagcaatgactaaggatggtcgtttagtggttattcacgatcacttttta

¢ %%éé%%@%%@?géc%%ga‘i‘agata%%Egc%tctagé‘gct%g%g}tta% 1359851 E & St categ

gettAt et AR erREanAtiTrgacidtgeaRRidachae sl YL GRTCCe bage tarPaIcat Lt
agaRa6t graaedaghfccgatacatcagcatgagtgtgtggacaagecccacggagacttgtggagetg

C&&%@g%%%g@& &%@QQ%%QE&%%@QE QRLEAIRARRL I QERIH QIR A agetct

catt'g ct gdgaa
gf‘ﬁé@&fﬁ&ﬁ&%‘iagﬁa‘é%f5%‘%,9@5%%9@[9@@?ﬁ?&ﬁ‘éﬁ%ﬁ@ﬁ?&@?%ﬁa&ﬁ%ﬁéwCCtg
cag:@ttg(gdqcaa@nicggtctgggagtgctgatgaagggacaacatcttcacctggagaccttcaaagct

94 €2t €5 HGLIEL PR E4 1Rt 8 dGAt HIRGFAREt AL ARR 6§ HRBEARAG t gctgg

a acagt at at.cgc

g%%gtaf% GlayCcagt 1t ePgagect eaat goet geaagegergt argt goa. oot
t Ewggﬁqqaggchgg@tcagcccatgacaaagaagcgaaaagtagatggtttgagcacagaggcagag
Coiggeeglatt ggat egat gotoge gicat gt at gaabesgribgganae cadag tat et
ag&%tct:@%@Q&éa@ggtgaagcgaaagaaaaatgtactacgcctgtgctgtaagaagctgaagatttt
0L L 9Rgcaargteaal 01 02l ACaL 61900 ARUSEERAOLLAYGE G e g
gelgrgyeyrgatyergaecgaltiagrace gydac eyt tgetageeetage spFaatctac
AgEHg eI CgEGRCBacat ccatgcatcttectacatttcececcggagaaggaagagcagtatatege
CLacRagacel ol 9t 11935033 9GQRC AL AG62R L0 HAYSLAE L 08G L e et
ctgctgccgagcctga

gREROE FEGETHGE P YRCE RBCPGAGEL PTcaC g PaatHyCAf tRgE A d-gactace
ggg}wgctg@aagwcgtgatgcatctgtcccagagtcccagcgtcagtcagctaagtgtcctgagtct
0846885k Sk PG 6t SRACAAGLIAGCE M L 06 FHah Bt &G gccace

gct ggaaagct at

O T P b Ay AT S P R R b e s Shp s ooot e
C@cfchg@@qtgéf:@gc@égca@@cttaagcttctacgggaattccatctccatatctgccttgcagagtct
ageiggggecgt cagageaioggtddrggetgt et gogaaiaccgigee cgeatigogtatgag
gg&%tteggt%ggs&:tct‘:@cacctggagaggcttgcctatctgcatgccaggctca gagttgctgtgtg

tgatcc aaccgattctgtgcccgtgctttat gccgaac -44

20958 ¢ ?‘Eﬁ’%ﬁg%‘?cﬁgb ca %Cf REF2 ot agaRgagaaccttcta
Acdaf cSegpgcnet byt ErapitEt rrgcctaacactagtggecaccatcaccatcaccat
MDPSSHSSNVANTQVKSDKI | | AHRGASGYL PEHTL ESKAL AFAQQADYL EQDL
AMTKDGRL WI HDHFL

DEEQDUARBFPHRHRKDGRYYVI DFTLKEI QSLEMIENFETMERRRLWGSI QSR

Y| SVBVWWISPRRLVEL 5

AGPENQ REHEACARAKE 01 IPREIPPL FMAAFDGRHSQTL KAMWQAWPFTCLPL
GVLMKGQHLHLETFKA

VL DGLDVL LAQEVRPRRWKL QVL DL RKNSHQDFWIVVSGNRASL YSFPEPEAAQ
PWWWE(I ITAHRGASGYLPEHTLESKALAFAQQADYLEQDLAMTKDGRLVVIHDHFL
QRE B VEMAFYBR IR K EGACDEN FE YL § SERMGRISHKNVERRE ORIk FANPWRBPRRLVEL

Mé?lﬁ%% ﬁ%EIJPRELFP PLFMAAFDGRH?&}‘%%AVNIN AWPFTCLPLGVLMKGOHLHLETFKA

K
V1T V\KLPTLAKFSPYLGg\/I NLRRLLLSH PEKEEQXI Aq:TS L
SV PO SRR K LQV LD L RKN SHODFW T VWS GNRASLY SFP EPERAQPMTKKRKVDGLSTEAE

RERUIBYE Y INHYRNFEE EID ESF T NCRE BEEBYVKAALSCSREVSOLSYE SIMECHI OFDS TEDLE
VERERE QA A ERASAGOMIB LRRLLLSHIHASSY ISPEKEEQY IAQFTSQFLSLQCLQALYVDSLFFL

crr ot Ak adbmlds i v iRV B bbb Przrasar

Dl HGTLHLERLAYLHARL REL L CEL GRPSMWW.SANPCPHCGDRTFYDPEPI LC
PCFMPN - 45 WO 2008/ 087102 PCT/5P2008/ 050290




SEQUENCE LI STI NG <110> d axoSm t hKl i ne Bi ol ogi cal s SA
5 <120> Vacci ne <130> VB62293 10 <150> 0700760. 2

WG:l(E)&/BSTAlMW 01-15 <150> 0701262 8 15 <151> ZOPITF/ER209$050290
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8> 45 <170> Fast SE%

<I£P UFDECGITDPRLLAPSLS ?E;T%Gl\gfégALRFP%CFI—{L&P%?NLTHVLYPVPLESYE

EnﬁﬁgﬁﬁﬂgﬁRLE&;H&QQRﬁiLCEﬁngSMWMDPANEQ?HQQQRTFYﬁ?RﬂiQ¢E€FEWNTSGHHHHHH

PRAVE - TSGHHHHHH (plasm d TCWP14) 30 <400> 1

at ggat ccaa gcagccattc atcaaatatg gcgaataccc aaat gaaatc

RO I3 60 attattgctc accgtggtge tageggttat

ttaccagagc atacgttaga at ctaaagca 120 cttgcgtttg
poqygecetfpnexnample 2 gagcaagatt tagcaat gac taaggat ggt

180 cgtttagtgg ttattcacga tcacttttta gatggcttga

ctgatgttgc gaaaaaattc 240 35 ccacatcgtc atcgtaaaga

tag@gegddaagcatgabgtmttegaaaatggo@@etatccaaae&g;aa,atdagswaatcattattgctc

dR0. AR 0ACRIA- R38CLLL ?@ag@&@&faggg?@a%tgénag% et acagge

%tCC attcaga acatca
tb%ggg é@%a%cééaﬁ%ﬁé‘g‘faattgf‘"gfgaﬁa%i‘tg‘?g&% @%zeggggegfgcgcgatcacttttta
grrtugettgaat gat gaggezret ggorat tpteeget et yrpaogtdaycbgotatcateg
4&3&tt§ﬁﬂ1@aﬁﬂagﬁﬁaﬂﬂ%ﬁ§£§H%@§§ad%&@&éﬂgggéfttg§§3£ékGiﬂaéaacgaaggcgttt
cac a a
el (R e S s e srssascrs
c%&eaﬁwacwéf@@?@ga@a@s%%a@attgt—‘wﬁa%&agt@%ﬁfgﬁggﬂagctct
guiccgtdgect Gl ggcaggagyght gogeectcaggagagt ggmaagddatggtgcaggectg
CéE%QEEgabgggéﬂf%&é%&l%@éhé&@@ﬁgé%gQégggzgggcagééﬂyaggééaégaccttcaaagct

ggact gt a tct catt tccagagcca

H0° oA e AGEL it At AR A AR o eadactas
gqqtpgg&ﬁ§agaQﬁ§gggﬁg§gg@Fq§4gtggactgtatggtctggaaacagggccagtctgtactcatt
tccagagccagaagcagctcagcccatgacaaagaagcgaaaagtagatggtttgagcacagaggcagag

cagcccttcattccagtagaggtgctcecgtagacctgttcctcaaggaaggtgecctgtgatgaattgttcet
cctacctcattgagaaagtgaagcgaaagaaaaatgtactacgcctgtgctgtaagaagctgaagatttt
tgcaatgcccatgcaggatatcaagatgatcctgaaaatggtgcagetggactctattgaagatttggaa
gtgacttgtacctggaagctacccaccttggcgaaattttctccttacctgggccagatgattaatctge
gtagactcctcctctcccacatccatgcatcttectacatttcececcggagaaggaagagcagtatatcege
ccagttcacctctcagttcctcagtctgecagtgectgcaggctctctatgtggactectttatttttectt
agaggccgcctggatcagttgctcaggcacgtgatgaaccccttggaaaccctctcaataactaactgec
ggctttcggaaggggatgtgatgcatctgtecccagagtceccagegtcagtcagectaagtgtectgagtcet
aagtggggtcatgctgaccgatgtaagtcccgagcccctccaagctctgctggagagagcctctgécacc
ctccaggacctggtctttgatgagtgtgggatcacggatgatcagctccttgeccctectgecttcecectga
gccactgctcccagcttacaaccttaagecttctacgggaattccatctccatatctgecttgecagagtcet
cctgcagcacctcatecgggctgagcaatctgacccacgtgctgtatcctgtccecectggagagttatgag
gacatccatggtaccctccacctggagaggcttgectatctgecatgccaggctcagggagttgetgtgtyg
agttggggcggcccagecatggtctggcecttagtgeccaaccectgtcectcactgtggggacagaaccttcta
tgacccggagcccatectgtgecectgtttecatgcectaac

SEQ ID NO: 4

AMINO ACIDS SEQUENCE EXAMPLE 2

MDPSSHSSNMANTQMKSDKIITIAHRGASGYLPEHTLESKALAFAQQADYLEQDLAMTKDGRLVVIHDHFL
DGLTDVAKKFPHRHRKDGRYYVIDFTLKEIQSLEMTENFETMERRRLWGSIQSRYISMSVWTSPRRLVEL
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-46 WD 2008/ 087102 PCT/ EP2008/ 050290 cagcccttca
ttccagtaga ggtgctcgta gacctgttcc tcaaggaagg tgcctgtgat

W@@lﬁ)smgnaztgttct cctacctcat tgagaaagtg aagcgaaBgEEP2008/050290
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%&S%QLA gﬁ%ﬂ%%?ﬁ@ﬁngAAabgkﬁga}ﬁg%ﬁ%gégéﬁ%%%E%éﬁ}MKGQHLHLETFKA

CCcC caggata tCaagatgat C

?@E%&LQQEWFEWWR@J 5%@%3@‘%9% 8@%@??@3"@%@?”&@5@@@&5 TEAE
agrErQ ACRMLV DL L GECA D EgEGE TBK Y RRKKE T IRL.U t B (KT F QGRYIOD I AL §MVQLDS TEDLE

Rk Tk S0 R A RICE LSS SR p%%ﬁ'&%nﬁ’éﬁ%@%lg&%homwnswm
cttcctacat ttcccc aagd a tatatC ttca

B R £ T G e B L P v O Yoty SHeT 2 G LOAL LERASAT
{ AT TRACET TRRIQLELA KPS LS HCERB T L SALRNTE cwspg@@ﬂ@a@wmwwpwsm

aSHeROOEACA BHARLIGAREEL.CREbINGE8 AR PEEEIRre Ao s 1 132 GMpN
actaactgcc ggctttcgga aggggatgtg atgcatctgt cccagagtcc
cagcgtcagt 1380 10 cagctaagtg tcctgagtct aagtggggtc

a¢ @ atgtaagtcc cgagcccctc 1440 caagctctgce
t'ggagagagC ctctgccacc ctccaggacc tggtctttga tgagtgtggg

15NQ seatidre Ggat:gndl€Rgct cct tgcecctcctg cettceectga
gccactgctc ccagcttaca 1560 accttaagct tctacgggaa

ttccatctcc atatctgcct tgcagagtct cctgcagcac 1620
CJ&@BE&%QQCJ#QQ%‘&9&&@9&&%‘3%&&59&@5%&& LELGGEL A9 rgetc
ttat g acat ccat accctcca cc g %aggg
‘%@E%‘-’tt 29°geht agt(’f& a@é?&%@%@%ﬁ%%%?ﬁ&tﬁ Fryrocacaacagge
atg:tattgg%egag@eeatg@a%aagee@tga@emwggF@G@amﬂg@t@t@tase%f@aettttta
180094 1Qb gg8gac By Paastilat €t @ at got c §PAQ . 8466 Ftactatgtcateg

SERSEL O AN T80, 1 AL S PEILER ATy s
AFOPPP iCaP t SR RETTER T2 P CRFFG I LIS SEINOPRI P2 qITpIact tatggagetg
RrebedrrgBacc tBRMGAR 992 T8GHkHHIdbk c{tp basgricdt FENPIght g« dGRgagetet

2té@ggéﬁgbtéﬁﬂba@éébé%@ﬁté@%ﬁcé@éﬁgggﬂbaggéaga§@cJ@%ﬁgéﬂéﬂt#@ﬂ%caggcctg
A@cccg%cacN?%f%ﬁéccaﬁkgg%%éggef%?t?aagggaggﬁ§g§csﬁf %t gaiittcaaagct
HI SSCTHIA tEBRF P At BErF t TS IR I8P AR AC PREIT G te¥FPack vraagtgctag
At Asgaadtaciot dd) c48galitt ctya cEhta tGhtrtAgpadcayglcaghigtact catt
T!UEaEQS%céaghégagcg@égcéégégéggaa¥§égcg§£ﬁé§%a§g¥ggtttgagcacagaggcagag

cagcccttecattceccagtagaggtgetegtagacctgttectcaaggaaggtgectgtgatgaattgttet

cctacctcattgagaaagtgaagcgaaagaaaaatgtactacgcctgtgectgtaagaagctgaagatttt
tgcaatgcccatgcaggatatcaagatgatcctgaaaatggtgcagectggactctattgaagatttggaa
gtgacttgtacctggaagctacccaccttggecgaaattttctecttacctgggecagatgattaatetge
gtagactcctectctceccacateccatgecatcttectacatttecccggagaaggaagagcagtatatcege
ccagttcacctctcagttcctecagtctgcagtgectgcaggetctectatgtggactetttatttttectt
agaggccgcctggatcagttgectcaggcacgtgatgaaccccttggaaaccctctcaataactaactgece
ggctttecggaaggggatgtgatgcatctgteccagagtcccagegtcagtcagectaagtgtectgagtet
aagtggggtcatgctgaccgatgtaagtcceccgageccectecaagetcectgectggagagagectetgecacce
ctccaggacctggtetttgatgagtgtgggatcacggatgatcagectecttgecctectgecttecctga
gccactgcectcccagecttacaaccttaagecttctacgggaattccatcteccatatectgecttgecagagtcet
cctgcagcacctecatcgggetgagcaatctgacccacgtgetgtatectgtcececctggagagttatgag
gacatccatggtaccctccacctggagaggcttgectatctgecatgeccaggectcagggagttgetgtgtg
agttggggcggcccagcatggtctggettagtgecaacccecectgtectcactgtggggacagaacctteta

tgacccggagceccatectgtgecectgtttecatgectaacctegagcaccaccaccaccacceac

SEQ ID NO: 6

Amino acids sequence: for Example 3
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Ile Hs Asp H's Phe Leu Asp Gy Leu Thr Asp Val Ala
Lys Lys Phe 65 70 75 80 40 Pro His Arg His Arg Lys

WOAS@SMBMOArg Tyr Tyr Val Ile Asp Phe Thr 85 9BCEBP200&050290
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G b b e 0 o
| P TRY AKKERERHRKPCREYV I PH T& KEEYS LRFMTENF A TMERRR DG OB/ BPVWTS PRRLVEL
RGDsER22A 84 020200 reL AP idhh rbd b oat kMAloaR b BT, BL.cvBe ke dRLALETFKA

B B Bk B s
LT L P ERY LBP o LA E G AP EL B L BKV KREENVIRLG C YL T FAMPMPRECM PR QLS TEDLE
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Gu val Arg 210 215 220 Pro Arg Arg Trp Lys Leu Gn
Val Leu Asp Leu Arg Lys Asn Ser Hs 15 225 230 235
X0 IINOAsp Phe Trp Thr Val Trp Ser Ay Asn Arg Ala
Ser Leu Tyr Ser 245 250 255 Phe Pro GQu Pro Gu Al a

> meg foy pledys Lys Arg Lys Val 260 265 270
20 Asp Gy Leu Ser Thr Qu Ala Qu dn Pro Phe Ile Pro
Val du Val 275 280 285 Leu Val Asp Leu Phe Leu Lys
Gueg@oraAb Ly st Aspc@ata t@roPhie c8ena2g0a£3B8980R aafgat tattgcte
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gatggcttgactgatgttgcgaaaaaattcccacatcgtcatcgtaaagatggeccgttactatgtcatceg

actttaccttaaaagaaattcaaagtttagaaatgacagaaaactttgaaaccatggaacgaaggcgttt
gtggggttccattcagagccgatacatcagcatgagtgtgtggacaagecccacggagacttgtggagetg
gcagggcagagcctgctgaaggatgaggccctggeccattgeecgecctggagttgetgececcagggagetet
tccecgecactettecatggecagectttgacgggagacacageccagaccctgaaggcaatggtgcaggectg
gcccttcacctgectecectectgggagtgetgatgaagggacaacatcttcacctggagaccttcaaagcet
gtgcttgatggacttgatgtgctecttgecccaggaggttegecccaggaggtggaaacttcaagtgetgg
atttacggaagaactctcatcaggacttctggactgtatggtctggaaacagggccagtctgtactcatt
tccagagccagaagcagctcagecccatgacaaagaagcgaaaagtagatggtttgagcacagaggcagag
cagcccttcattccagtagaggtgectegtagacctgttecctcaaggaaggtgecctgtgatgaattgttcet
cctacctcattgagaaagtgaagcgaaagaaaaatgtactacgectgtgectgtaagaagectgaagatttt
tgcaatgcccatgcaggatatcaagatgatcctgaaaatggtgcagectggactctattgaagatttggaa
gtgacttgtacctggaagctacccaccttggcgaaattttctecttacctgggecagatgattaatetge
gtagactcctcectcteccacatccatgecatecttectacattteecccggagaaggaagagcagtatatege
ccagttcacctctcagttectcagtctgecagtgectgecaggctetctatgtggactectttatttttectt
agaggccgcctggatcagttgctcaggcacgtgatgaaccceccttggaaaccctctcaataactaactgcece
ggctttcggaaggggatgtgatgcatctgtcccagagtecccagegtcagtcagectaagtgtectgagtcet
aagtggggtcatgctgaccgatgtaagtcccgagcccecctecaagectctgetggagagagectcectgcecacce
ctccaggacctggtctttgatgagtgtgggatcacggatgatcagctecttgeccctectgecttecctga
gccactgctcccagcecttacaaccttaagecttctacgggaattccatcteccatatectgecttgecagagtet
cctgcagcacctcatcgggctgagcaatctgacccacgtgectgtatecctgtececcctggagagttatgag
gacatccatggtaccctccacctggagaggcttgectatctgcatgeccaggctcagggagttgectgtgtg
agttggggcggceccagcatggtctggcttagtgecaaccectgtectcactgtggggacagaaccttcta
tgacccggagcccatcctgtgecectgtttcatgectaac

SEQ ID NO: 8
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Ile Leu Lys Met Val A n Leu Asp Ser Ile Qu Asp Leu
G u Val Thr 340 345 350 30 Cys Thr Trp Lys Leu Pro
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Gln I\/let 1le Asn Leu Arg Arg Leu Leu Leu Ser His Ile
: 4 ofadixagpde 4 Ser Tyr Ile Ser Pro Qu Lys
Au Glu An Tyr Ile Ala @ n Phe Thr 35 385 390 395 400
Ser A n Phe Leu Ser Leu G n Cys Leu An Ala Leu Tyr
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SerT bt 161 Fr@ey A MRt r B 1T Elc@tk KKV L RAS BrrY @t F RRMOP i 16k Q1.DS TEDLE
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Tyr Ay Asn Ser 515 520 525 le Ser Ile Ser Ala Leu

G@n Ser Leu Leu An H's Leu IIe Ay Leu 530 535 540

é@?& Pﬁ?jrb Leu Thr H's Val Leu Tyr Pro Val Pro Leu GQu
% 545 550 555 560 Asp Ile Hs Ay Thr Leu

Ft@doha%pnﬁlsedemgALs@qlueﬁb@foMaxh i3k s Ala 565 570 575
G u Leu Leu Cys ulLeu Ay Arg Pro Ser

vettgg%qcaﬁaﬁgcfstfsfsflécsasﬂéa*s%gawfC%?atmaa%ﬁa%a@%tamctc
RraegHbs 9€yas Gyt AspadragadtutaPhierafyrt AspadBht 6@y t60Ecacaacaggc
tgattatttagagcaagatttagcaatgactaaggatggtcgtttagtggttattcacgatcacttttta

gatggcttgactgatgttgcgaaaaaattcccacatcgtcatcgtaaagatggeccgttactatgtcatceg
actttaccttaaaagaaattcaaagtttagaaatgacagaaaactttgaaaccatggaacgtcgtcegtcet
gtggggcagcattcagagccgttatattagcatgagecgtgtggaccageccgegtegtectggttgagetg
gccggccagagcctgctgaaagatgaagegectggccattgeggegetggagetgetgecgegtgagetgt
ttccgecgetgtttatggeggegtttgatggecgtcatagecagacecctgaaagecgatggtgcaggegtyg
gcecgtttacctgtectgeccgetgggegtgetgatgaaaggeccagcatectgcatectggaaacctttaaageg
gtgctggatggcctggatgtgctgectggeccaggaagttegtececgegtegttggaaactgcaagtgetgg
atctgcgtaaaaacagccatcaggatttttggaccgtgtggageggcaatcgtgecgagectgtatagett
tcecggaaccggaagcggcgcagecgatgaccaaaaaacgtaaagtggatggcctgagcaccgaagecggaa
cagccgtttattcecggtggaagtgectggttgacctgtttectgaaagaaggcgecctgcgacgagetgttta
gctatctgatcgaaaaagtgaaacgcaaaaaaaacgtgctgcecgtctgtgctgcaaaaaactgaaaatctt
cgcgatgccgatgcaggatattaaaatgatcctgaaaatggtgcagectggatagcattgaggacctggaa
gtgacctgcacctggaaactgccgacecctggecaaatttagecececgtatctgggeccagatgattaacctge
gtcgtctgectgctgtctcatattcatgecgagcagectatattageccggaaaaagaagaacagtatatcege
gcagtttaccagccagtttctgagcctgcaatgectgcaagecgectgtatgtggatagectgttttttcetg
cgtggcegtcectggatcagetgetgegtcatgtgatgaateccgetggaaacectgagecattaccaactgec
gtctgagcgaaggcgatgtgatgcatctgagccagagecccgagegttageccagetgtetgttctgagect
gagcggcgtgatgctgaccgatgtgagecccggaaccgctgcaageectgetggaacgtgecgagecgegacce
ctgcaagacctggtgtttgatgaatgcggcattaccgatgatcagctgctggeccctgetgecgagectga
gccattgcagccagcectgaccaccctgagettttatggcaacagcattagcattagegcgetgcaaagcect
gctgcaacatctgattggcctgagcaacctgacccatgtgectgtatcecggtgecgectggaaagctatgaa
gatattcatggcaccctgcatctggaacgtctggectatctgcacgegegtctgegtgagetgetgtgeg
agctgggccgtecgagcatggtttggetgtctgecgaatcegtgececgecattgeggecgategtacctttta

tgatccggaaccgattctgtgececgtgetttatgeccgaaccaccaccaccaccaccac
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Pro Qu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn Thr
Ser Ay Hs 610 615 620 20 His His Hs Hs H s 625
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Sequence <220> 30 <223> MDP- 20-127 - Protein D -
Fﬁr&&/@ olhis tail (plasnid TCMP14) <400> 3

aAgl%ﬁ)t &g?%egﬁggggﬁllﬁ)&nﬁﬁé}§aat atg gcgaat accc aaat gaaatc

agacaaaat c tc accgtggtgc tagcggtt at
t MwsmgwmsgmﬂagmcaﬁGtmagmm&?AQQAD‘gCE@DLMgKDGRLWIHDHFL

C%ﬁ@@@ﬁ%ﬁHi}ﬁt&bé@Yﬁ/&ﬁFﬁ%ﬁf@@.@ﬁ%ﬁﬁﬁ{b{@%@@hﬁ%‘iQ%?%Q@WERRLVEL
C ac a o

st gt boaigb R A ARt AL rsommerers
t GHECERHLARE {RARG Ve &V E L RAE B HADAWE TS CHBAH FE E%QP(EABWTKKRKVDGLS TEAE

Caaa gtV agL Aaat §ata gy Iaa AT HKKYAER La CRaikg g aat0) aag g RatdbS TEDLE
%ﬁgg%ﬁrﬁﬁxﬁ@QLé&ﬁEﬁﬁ%ﬂéﬁﬁﬁs l@fs%%ﬁﬁﬁgA&@S@?@&EQQALW}JSLFFL

e o e AT ey L R B P ecEEmasaT
MLVWQQWPAM@@O@}&S@DTTI@W@EIQQW@QQcmHLﬂgmg,THVLvapLESYE

OGACR GRS BHAS A0S EEEL RS OMvvA R SYSBREGR TF ISIBPY £ €3 GMPNHHHEEH
gcccttcacc tgectcectc tgggagtget gat gaaggga 600

caacatcttc acctggagac cttcaaagct gtgcttgatg gacttgat gt
GHhE5C1 660 -49 WO 2008/ 087102 PCT/ EP2008/ 050290
cag(gagg c gccccaggag gt ggaaactt caagtgctgg atttacggaa

g@adHnCdpq;:ahseHZUNAcSaqmeé fatExagptd 44 at g gt ct ggaaac
ccagtc tactcatt t ccagagcca ctc
i G R A LT P Lt G e
SAFIt eFHPCL 2IPTAL 2 AL ORATAGER LEGP LiTe t & 2gATTCY It ttgcacaacagge
t €pAgYORGHad 3G6L EHtGaEa 280 thagdaddagt it a6€dREEE tGALgat cact tttta
t &aacgggtek%ggt%acggg&%%ggaa%ﬁ@@%&Eggggt@g%QSQQ%%g?@c%ttactatlgtcatcg

tot agat'ttt tgcaatgccc atgca caagat
c%%tééﬁ%ﬁg@aﬁweattdﬁ@%%g?%a %f%atgﬁf‘fifé g fiﬁj?&éacg cgtegtet
Wigactdgicat teibggaaycit @t egsatobdqpt 0806 ccgagaaed ttdot ctggttgagetyg
Cé&%BE%GBC&%@€§@e&%599a%E§@59%EQ§ttSE@%@Eé‘é%bc%ﬁt%E@&@Q%agctgt
lttcc ategatacal olloq gatct %%Cg%gt%ccc 22etdkqgtgcaggogt
?a(fgc 8 ccaa?(fggag f@ cag g%%g 99cats
g$<§@éf*@@5@9@&9@fﬂtas@cqtggwt@ﬁ%atggsﬂqqafe'éﬁqatimaacctttaaagcg
agaggsegogcdggat gt oot caggeas: tgtgaiggaatst tegddaggamagtgetyg
C&%é%gggy%gga;égégcatcaggatttttggaccgtgtggagcggcaatcgtgcgagcctgtatagctt
tccggaaccggaagecggegcagecgatgaccaaaaaacgtaaagtggatggecctgagcaccgaagecggaa
cagcegtttattceggtggaagtgetggttgacctgtttectgaaagaaggecgectgecgacgagetgttta
gctatctgatcgaaaaagtgaaacgcaaaaaaaacgtgetgegtcectgtgetgcaaaaaactgaaaatcett
cgcgatgccgatgecaggatattaaaatgatcctgaaaatggtgecagetggatagecattgaggacctggaa
gtgacctgcacctggaaactgccgaccectggecaaatttageccgtatectgggecagatgattaaccetge
gtcgtectgetgetgtcectcatattcatgegagecagetatattagecccggaaaaagaagaacagtatatcege
gcagtttaccagccagtttctgagectgecaatgectgecaagegetgtatgtggatageectgttttttetg
cgtggccgtectggatcagetgetgegtcatgtgatgaatecgetggaaacectgagcattaccaactgec
gtctgagcgaaggcgatgtgatgcatcectgageccagageccgagegttagecagetgtetgttetgagect
gagcggcegtgatgcectgaccgatgtgageccggaaccgctgecaagecctgectggaacgtgegagegecgacc
ctgcaagacctggtgtttgatgaatgeggecattacecgatgatcagetgetggecectgetgecgagectga
gccattgcagccagectgaccaccctgagettttatggcaacagecattagcattagecgecgectgecaaagect
gctgcaacatctgattggcecctgagcaacctgacccatgtgetgtatececggtgecegetggaaagectatgaa
gatattcatggcaccctgecatctggaacgtectggectatctgecacgegegtetgegtgagetgetgtgeg
agctgggccgtcecgagcatggtttggetgtectgegaatcegtgecececgecattgeggegategtacectttta
tgatccggaaccgattctgtgecegtgetttatgecgaac
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actaactgcc ggctttcgga aggggatgtg atgcatctgt cccagagtcc
cagcgtcagt 1380 cagctaagtg tcctgagtct aagtggggtc

wae@sngEerg at gt aagtcc cgagcccctc 1440 caagctRCOEP2008/050290

10

agagagc ctctgccacc ctccaggacc tggtctttga tgagtgtggg
1%%@%18‘1(3 Kacggat g at cagctcct tgccctectg ccttccctga

gecac al accttaagct tctacgggaa

tmg eﬂ?e&gs?ﬂ%‘tzm{p}c&;agt ct cctgcagcac 1620
atre3tEgyaNtayagsraat GiRA33C TRyl i ka L gtrab et 1gob CAMMROER) GR THDHFL
9&3&5@&1@@%&'}9{%@&@9%&%@}& LQ&%%E%@RE%&%Q}Q&%QSWTS PRRLVEL

A L A LS e

18OOLDC.LAQE (RRGBEIC &V YRIRES S N QNP A T RSO REY (4 BP RRES A0 RME KGR KVDGLS TEAE
06556 ST b L B e £EIER REv 1 TR O0kr kit céric &1 AaMEmd BT kM BXMVQLDSTEDLE

<212> <213> <220> <223> -~
e e T et D B
TRIPRADLREYPS EL W C R CPYIEILERF PSS RL YL LML TS PREFRALLERASAT
Megp LAk EEcASTODERLAGE P L&BIS oLy .sFies 1805 A s L 3 LSeLSNATPVILWPS PLES YE
|15ﬁlG‘ILIﬁ.E'RL}?YL’ﬂA@LﬂL%Cﬂ(ﬁP%%L@hﬁpc%%&clﬁﬂ‘ygﬁﬂpI}:@ﬂbpﬁﬁﬁ 20
Leu Qu Ser Al'a Phe Al a
Gln Gln Ala Asp 35 40 45 Tyr Leu Glu Gln Asp Leu Al a
Met Thr Lys Asp Gy Arg Leu Val VvVal 40 50 55 60 Ile
Hs Asp His Phe Leu Asp Ay Leu Thr Asp Val Ala Lys
Lys Phe 65 70 75 80 Pro His Arg His Arg Lys Asp Ay
Arg Tyr Tyr Val Ile Asp Phe Thr 85 90 95 -50 WD
2008/ 087102 PCT/ EP2008/ 050290 Leu Lys Gu Ile G n Ser
Leu Au Met Thr Au Asn Phe Au Thr Met 100 105 110
GQu Arg Arg Arg Leu Trp Ay Ser Ile Gn Ser Arg Tyr
[le Ser Met 115 120 125 5 Ser Val Trp Thr Ser Pro Arg
Arg Leu Val Ju Leu Ala Ay G n Ser
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130 135 140
Ala Leu Qu

Leu Leu Lys Asp Qu Ala Leu Ala lle Ala

Leu Leu Pro 145 150 155 160 Arg G u Leu

Leu Phe Met Ala Ala Phe Asp Gy ArQI/ER208/@50290
Ser Gn Thr Leu Lys Ala Met Val Gn Ala

Thr Cys Leu 180 185 190 Pro Leu Gy Val

Leu Met Lys Ay G n H s LeuSEREENEULETENGhr Phe 195

200 205 15 Lys Ala Val Leu Asp Ay Leu Asp Val Leu

Ley (Al i 0 Val 210 2 220 Pro Arg Arg Trp
L?goLe%ag"%m%#h\L{%uBhslg’g %%SA%‘S Lys Asn Ser Hs 225
230 235 240 Gn Asp Phe Trp Thr Val Trp Ser @y Asn
ArigoAl wac8ene Leu Tyr Ser 20 245 250 255 Phe Pro Qu
Pro Qu Ala Ala Gn Pro Met Thr Lys Lys Arg Lys Val
260 265 270 Asp Ay Leu Ser Thr du Ala Qu Gn Pro
Phe Ile Pro Val du Val 275 280 285 25 Leu Val Asp
LelBOPhBered® Lys Au Ay Ala Cys Asp Au Leu Phe Ser
290 295 300 Tyr Leu Ile Qu Lys Val Lys Arg Lys Lys
Asn,Val, kel Arg Leu Cys 305 310 315 320 Cys Lys Lys
Leu Lys Ile Phe Ala Met Pro Met G n Asp Ile Lys Met 30
3951331P%33% Pl e Leu Lys Met Val G n Leu Asp Ser Ile

165 170 175
Trp Pro Phe

G u Asp Leu G u Val

LeisoPr¢yolbgn lseeu Al a Lys Phe Ser

3 i,n Met
TPE e Aa Ser 370 375 380  Ser Tyr
Ile Ala G n Phe Thr

360.36
s%%lﬁ'

is 11e

Thr

Pro Tyr

340 345 350 Cys Thr Trp Lys
Leu dy 355

Ile Asn Leu Arg Arg Leu Leu Leu

Pro Qu Lys Gu du Gn Tyr

390395 400 Ser G n Phe Leu Ser
Ala Leu Tyr Val

Lf?%oé*ﬁ%!@%%b‘%%@ *{ﬁéoﬁg

<210> 1
1887
DNA

<211>
<212>
<213>

<220>
<223>

<400> 1

atggatccaa
attattgctc
cttgcgtttg
cgtttagtgg
ccacatcgtce
caaagtttag
attcagagcc
gcagggcaga
agggagctct
aaggcaatgg
caacatcttc
caggaggttc
caggacttct

gaagcagctc

gcagccattce
accgtggtgce
cacaacaggc
ttattcacga
atcgtaaaga
aaatgacaga
gatacatcag
gcctgcectgaa
tccecgecact
tgcaggcctg
acctggagac
gccccaggag
ggactgtatg

agcccatgac

Asp Ser

Gn

Artificial Sequence

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggccgttac
aaactttgaa
catgagtgtg
ggatgaggcc
cttcatggca
gcccttcacc
cttcaaagct
gtggaaactt
gtctggaaac

aaagaagcga

ersion

Il e Ser

385

Leu G n Cys Leu G n
40 405 410 415 Leu Phe Phe

Lguo Leu Arg Hi s Val Met

gcgaataccc
ttaccagagc
gagcaagatt
gatggcttga
tatgtcatcg
accatggaac
tggacaagcc
ctggccattg
gcctttgacg
tgcctceccectce
gtgcttgatg
caagtgctgg
agggccagtc
aaagtagatg
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(plasmid TCMP14)

aaatgaaatc
atacgttaga
tagcaatgac
ctgatgttgce
actttacctt
gaaggcgttt
cacggagact
ccgccctgga
ggagacacag
tgggagtgct
gacttgatgt
atttacggaa
tgtactcatt
gtttgagcac

agacaaaatc
atctaaagca
taaggatggt
gaaaaaattc
aaaagaaatt
gtggggttcc
tgtggagctg
gttgctgcce
ccagaccctg
gatgaaggga
gctccttgece
gaactctcat

tccagageca

agaggcagag

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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420 425 430 Asn Pro Leu Qu Thr Leu Ser Ile Thr Asn
Cys Arg Leu Ser Au Gy 435 440 445 -51 WD 2008/ 087102

er tt . nt Leu q?ertv% 450t455 460 Leu Ser Leu
§e?cﬁ C‘i‘/atl KBt PR ISTRF RSP A e e Pt 5P PR §9TE P9
%Stfzsr@cw,mtaf%cgtG%gﬁ@%stlgeﬂag_ceea@auaab@raggm@ SegcaAlgage
IﬁEa%%%Hg%iﬁéa@@ittkeUt@%abtdg&@ aéB%EgééHlLﬂéﬁﬁ?a€§¢l @%t@é@ﬁStg
[ P & a acc
SteassBon - P S R gt Bl oo R Sl e
géﬂa%ttrﬁtcei’iﬁ%énggséi;agaf@ Stit@asa‘fﬁcsgsa%CéC%eFCHtéccac
SercAlgaat ert&trcder tticeucdery Qgyakhsycl egrdthecdd yeagticacc
Q%Qca‘Sgﬁc@‘kQ:a &chésgk @ébclgrgé-@c%cé@ég E%%acw&tp%&t\@lcctt
lﬁlgégﬁcﬁccrhﬁggﬁ'é‘tﬁgﬁu¥sgﬁ_éﬁgiﬁaﬁ %%QE%%FCAF%WP??&%S GeHitgaata
Aciaad@5c BRYLERE9a AgonRiptar ftaGhtcisucEagadyes CrRErdteadt
(Haycd¥hgt§Wﬂch§igtNEtaé@&bgé@tp 582t 585g5 903t ak8tbSegadicact e
Sc a ol
%chQgQ’t%gE’é&’%'ék é-@égcé%aé @.50% é@&: pé%tplagta-/ray Egé“g%l% tagg
I?rtﬁa%gﬁtg 62815 B pecosrLs 1%)“>tt§c%t29f13‘3?§8%‘3tc<2i?9>c CERER
<2tBtaaprt | fateradgaSetireAte cc3@ L 22Goe t< PRIgaPR- c@Ozch@Fac
ct@ﬁ@gggbﬂ ddagc ERAVEgaccbikddgHEd £ o € 94 135 BE &k cREJRAL ha 51400329
35tcg{3a$at chg‘tacgga %%"g‘%éa%gaé&%%é‘és‘écgtgcca%ééaagc%8tcagggag
ttgctgtgtg agttggggcg gcccagcatg gtctggcectta gtgccaacce ctgtcectcac
tgtggggaca gaaccttcta tgacccggag cccatcctgt gcecccectgttt catgcectaac

actagtggce accatcacca tcaccat

<210> 2
<211l> 629
<212> PRT

<213> Artificial Sequence

<220>
<223> MDP- 20-127 - Protein D - PRAME - TSGHHHHHH
(plasmid TCMP14)

<400> 2
Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
1 5 10 15
Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro
20 25 30
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
35 40 45
Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Vval
50 55 60
Ile His Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe
65 70 75 80
Pro His Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr
85 90 95
Leu Lys Glu Ile Gln Ser Leu Glu Met Thr Glu Asn Phe Glu Thr Met
100 105 110
Glu Arg Arg Arg Leu Trp Gly Ser Ile Gln Ser Arg Tyr Ile Ser Met
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900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1887



attattgctc accgtggtgc tagcggttat ttaccagagc atacgttaga
at ctaaagca 120 cttgcgtttg cacaacaggc tgattattta

wW@agsasext tagcaatgac taaggatggt 180 cgttt ageQUEP2008/050290

10

15

20

25

30

35

40

ttattcacga tcacttttta gatggcttga ctgatgttgc gaaaaaattc
240 ccdcdtcgtc atcgtaaadd’tggeegttac tatttcatcg
agdnt Vat b Baadgadabt AR0BrdQ.coadagtlt dguaslat gagaja ser
aaacttg gaa accat ggaacigaaggcgttt gtggggbtcc 360

t cagagcc gatacatcag catgagtgtg tggacaag¢c cacggagact
?]féﬁugg%éc § %%%ElécAgﬁngecua%ga g%gt%cat gg%\%geﬁa%ld‘aé‘@%%%u Pro
ct¥gccattg ccgccctigfa gttgcetgeccec 4885 agggagct ct 160
tercgteae rcid cad gagearLgcchd iMgacy a0gagatacald GCRgagCriyg
540 aaggcaat gg.tgcaggcctg gccciffacc tgectccctg g

t gggagt gct gat gaa a 600 -52 WD 2008/087102
PF EPJ08) 50380 M daital et (" abt JERgAE B S¥adyeties
gtgcttgatg ge&cttgatgt gctcctisgcc 660 caggaggeec

g6&LEa93ag Bi0gaaakt! 1aagy FALog ALkl 36908 88achet al

720 ca cttct ggactgta gt ct ggaaac aggggcagtc
t gt actcgﬂt%? t ccagagcca 78890 gaagcagctc agc%%at ac

absgddycga EegtRGHy ghgt PERagaksabayddagilg 8o Vsl Arg
cagcecttca ttccagtagazggt gct cgt a gacctgbt cc t caaggaagg
tﬂl‘?&hg& %Ig 'qupLyg%tlt &td 61 q,%haﬁsg eal ﬁrgaﬂ%aﬁgﬂ Ger His

aggcgaaaga aaaat gt act acgcctgtgc 960 tgtaagaagc
tgHagatttt tgcaatgclc atcaaggata téaagatgat cctgaaait’y
1020 AsptRpcafior b ael cTam fgh Ayatent joadlgt actegtTar Ser
cctggaagct acceascttg 1080 gcgamatttt ctccttacols

9gaceagahq Ald aal Ghdca ! 89RGLECHCThELGECAS A14Q,,10:a
at ccat gcat cttcctacat ttcccczggag aaggaagagc ag at at cgc

ccagttcacc 1200 tctcagttcc 4Cagtctgca gtgcctlag
gBsc Gty dieg $ggabt cilbt Akt Clo t@ot brcl 28O IlagaggEehycdu val
t ggat cagi/s gct caggcac gt ga§ gaacc ccttggaaas cctctcaata

1320 t aact ctitcgga gggat.gl g _at gcat ct
cERayal el Eaeht ang Mefor QAR BoP ARSLE: Fpe o
aagt gg¢gt c at gct gaccg?*# gt aagt cc cgagc@€ctc 1440 15

Caagctecige t¢pgagagadcLyd atgayacLyschetaggawa hggtieut ¢yga

tgagt gt ggg 1500 af;gacggatg at cagcheet tgccctcctg 559
ccttccct ggccact %%tc cca?cttaca 1560 _acctta

ct
t £¥a gy TLEEE cY'EcPlt At r§Ect 1 §eaFage e Ei%d“é’ég”&eatc
1620 ctcatcgggeéstgagcaat ct gacEacgtg ctgtatcct3gs
terceet gga gagtvbhat@agudb80p sBacal< cat sgt BCGL€CA1 Thr

cctggagagg ¢f4gcctatc tgcatggeag gctcagggag 1740 20
agtt ggggcg gcccagcatg gtctggctta gtgccaaccc

ttgctgtgt
cfg'ft ng gra% &3890(1)‘“?%1098&9&8‘& Zaltt £et %’et"g%ré’cg@’@dﬁ“ Gly
cccatccty3ps gccectgttt caBgectaac 1860 ctxgpagcacc
agrAfeacla £626e1884 arc?l0z Ru2b <84l 1iB2B1e §2d 212 PRE
370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Gln Tyr Ile Ala Gln Phe Thr
385 390 395 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser
405 410 415
Leu Phe Phe Leu Arg Gly Arg Leu Asp Gln Leu Leu Arg His Val Met
420 425 430
Asn Pro Leu Glu Thr Leu Ser Ile Thr Asn Cys Arg Leu Ser Glu Gly
435 440 445
Asp Val Met His Leu Ser Gln Ser Pro Ser Val Ser Gln Leu Ser Val
450 455 460
Leu Ser Leu Ser Gly Val Met Leu Thr Asp Val Ser Pro Glu Pro Leu

- 48 -
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<213> Artificial Sequence <220> 30 <223> MDP- 20-127
- Protein D- PRAME - LEHHHHHH (plasm d pET21) <400>
His Ser Ser Asn Met Al aP@GERP2IN$/050290
35 145,010 15 Ser Asp,lys lle lle Ile Ala
er Ay Tyr Leu Pro 2025 30 GQu Hs
THEn 2ot TSP LEFeIAt Y ER APaTPhEe TR &t VAL pEhe
Asp 35 40 45 485Tyr Leu G u G 4p0Asp Leu Al a MetasThr
Lysp B8P GuYehY di1demh, Valp ¥ab c130u&P 160 a1h! fedsu ASB &iiS
Phe Leu Asp_ Gy Leu Thr Asp V. gl Ala Lys Lys Phe 65 70
75 80 Pro H's Arg His Arg Ly Asp Ay Arg Ty?’ Tyr Val
|} Asp FREFeCYFhFer 53 n\i5w 008/18 740 SPCFhEPRG081 0GR 9%eT
85 90 9%1keu Lys GQu Ilesgn Ser Leu Au st Thr GQu

Af'ﬂe BQF ﬁeuséﬁhﬁlybﬂeu cllqloséxo%ei!zl]?e @11&‘ H"‘EgLéﬁr Qlf‘r&yLﬁé&
Gn ser Arg Tyr ile Mt 5 115° 120
125 é%r Val Trp Thr B&r Pro Arg Arg E’éﬁ Val GI u Leu

Aber Gby I@unTiBeHis V30 URETIAPrbelrll 8ro [Dpg APSEF (TyAl @lu
Legs Ala Ile Ala Algoleu A u Leu LegsPro 145 150 15&,

Qg Met Lys
Hs Arg

L
10 0% ek e g Biney e e e
Al a I\/Iet VaI €| ﬁGN a Trp Pro Phe’’Phr Cys Leu 18(?7i85

18y BPew ArgucId pevaleul®ws Wed Leyscld grddmmoHiey Met Vil STrp
Leu G u Thrsfdwe 15 195 200 5%95 Lys Al a Val gbgu Asp

Leu Val Ar 2 O 215
S 5B IR A AP T s TLE e AP i R FRedTAY?
Lys Asn"8ér His 600 605
Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn Thr Ser Gly His

610

Hig His His His His

625

<210> 3
1860
DNA

<211>
<212>
<213>

<220>

615

Artificial Sequence

620

<223> MDP- 20-127 - Protein D - PRAME - no His tail

(plasmid TCMP14)

<400> 3

atggatccaa
attattgctc
cttgcgtttg
cgtttagtgg
ccacatcgtc
caaagtttag
attcagagcc
gcagggcaga
agggagctct
aaggcaatgg

caacatcttc

gcagccattc
accgtggtgce
cacaacaggc
ttattcacga
atcgtaaaga
aaatgacaga
gatacatcag
gcctgctgaa
tccegcecact
tgcaggcctg
acctggagac

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggccgttac
aaactttgaa
catgagtgtg
ggatgaggcc
cttcatggca
gcccttcacce

cttcaaagct

gcgaataccc
ttaccagagc
gagcaagatt
gatggcttga
tatgtcatcg
accatggaac
tggacaagcc
ctggccattg
gcctttgacg
tgcctcecte

gtgcttgatg

- 49 -

aaatgaaatc
atacgttaga
tagcaatgac
ctgatgttgce
actttacctt
gaaggcgttt
cacggagact
ccgcectgga
ggagacacag
tgggagtgct
gacttgatgt

agacaaaatc
atctaaagca
taaggatggt
gJgaaaaaattc
aaaagaaatt
gtggggttcc
tgtggagctg
gttgctgccc
ccagaccctg
gatgaaggga
gctccttgcece

60

120
180
240
300
360
420
480
540
600
660



WEr@SMUOA a Ala A n Pro Met Thr
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225 230 235 240 20 A n Asp Phe Trp Thr Val Trp Ser Ay
Asn Arg Ala Ser Leu Tyr Ser 245 250 255 Phe Pro Qu

260 265 270 Asg Glg Leu Ser Thr Qu Ala Au @n Pro
PHEIRIE tBr B ERIQTNERR2 2D 5737I8HID 5T 1AFIvAIT2AS T teat
Legg e ckegpacy st Haug@rggihar @ysgchsptCtgtaeigaPhac8egageca

29%@9 3093cc$¥fgalee&|adgla§ggau ab—é/gst %34:9 Ig)f@tﬁr fad YabySgag

agciéittcE clcrag élﬁ_zil %gctﬁ%tia gacc % CG%ca aa%sf:glc_:g%gtgat
hﬂﬁ?ttﬁﬁﬂ§t3€ﬁfa385FatlF§?3§éﬂ9qu§a$ﬁﬁ?a%%ﬂ a@p@ﬁgfggt;%ggcgﬁgtgc
|t abdjdagAStydagtt fHtutyalatfdc 346-a34bt8320aaddy§atd Rictddidnatyg
% é%&ggr Qctl@&tég%uhgt%t%ﬂaﬁa Ebgaé%&tffcgtJaéaELPLécgcé/ccttg

0 365 Leu Leu
gﬁgaﬁ-ﬁ‘%ttltl B9 5 W A IS LA IR 2 87 LS B %§%$a°f§i’t |9eLeeeac
Rrtgc@arakyst tGeba@tut @arcdyag khagapbagsGaatRpscThrccag8xace
300395 A0 AR G2 FJtcPhend gur SRt atL U dtcOYS deebr @it

agaaggj%l';;cg%gq\_é caﬁp %cag caQ:SEQ%'Q:R?}l%%_Icc %ﬁﬁgg%}é cciséltécea%ta
%aaWCCAgﬁFtPF%E‘PLaeagQggatw aE%qftségpt ICFE29PE C ASTRIEYagt
Na@ct&,gtgetccﬁgagﬁtyaagﬁﬁ:@gﬁ@cﬂ@@@it@jﬁ&d@%tgtaagtcc cgagccecte

EP@@Q%&;%@%@% é@b’igééQccﬂré%écé%eaé/@'tF&@ttHba?' té%l;l t®8hg

Pro Ser
Leﬁf""%%‘%a el °§8rct‘i§|t EAIC RS E%ttcfﬁgg%é’ccﬁféﬂgc"s%rccﬁi?c“aca
@%tPﬁﬁCEeEFt@Cﬂ%MVU:C@?St%Beta‘{SItﬁCSﬁtl &99@9%@9 aracacge
AltaraBedgghl Bgabahat@Ugdddaaldsyy kegraattfPheccBbgd HdgdOh gag

’%a%ag:yatgét agc}étééae cJJHgaé?& ’é@pgcgtgté'%gcét%lé cé& %ch:gygggag

Leu Pro Ser
ttgctgtgtg agttggggcg gcccagcatg gtctggectta gtgccaaccce ctgtcectcac

tgtggggaca gaaccttcta tgacccggag cccatcctgt gcccctgttt catgcctaac

<210> 4
<211> 620
<212> PRT

<213> Artificial Sequence

<220>
<223> MDP- 20-127 - Protein D - PRAME - no His tail
(plasmid TCMP14)

<400> 4

Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
1 5 10 15

Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro

20 25 30
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
35 40 45
Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Val
50 55 60

Ile His Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe
65 70 75 80
Pro His Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr

85 S0 95

-50-

Lys Lys Arg LBGI/ER1008/050290

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



500 505 510 10 Leu Ser His Cys Ser A n Leu Thr Thr
Leu Ser Phe Tyr Ay Asn Ser 515 520 525 1Ile Ser lle
W@He00888H02eu G n Ser Leu Leu A n His Leu lle @(yT/Emosmsomo
530 535 540_Ser _Asn Leu Thr Hi s Val Leu o Val
PP Dt TSP LT RGO MSSTG 618 S8nshy SR et
Hs Ay Thrid%u Hs Leu AulAbg Leu Ala Tyr Leéu Hi s
Abru 268 2260n R Deu Ag dBUSEF O1d dhd er ey S 1 ekeket
Gy Arg Prso Ser Met Val p 580 585 590 % Leu Ser
Al a Asn Cys Pro Hi's S Ay Asp Arg Phe Tyr
3 ARYF VSQS”BO’O‘“B@Sr Peorrd arerisy| Y& Eé‘u leysMPr 610 nPhRE
Met Pe@ Asn Leu u Hiss H's 610 615 62Qo His His Hi s
H, 25,628 252402 e 52147, 1860, 0252128 ANALS2LRE vrc
Art| i cial Sequence <220> - Protein
> PRAME - no Hisfail 35 (plasn?aspET21) <400> 7469
a%lggéﬁ@dea Pragee dirpcleat ehadteat flagédmahacky GhatAggalisc
10 agacaaaatc 60 ,a¢tattgctc accgtggtgc tagcggttat 175
tlaceagage alagol Laga.al 6laaadca lal, 48 oLl orold Lo,
cacaacaggc t attta gagcaagatt tagcaatgac taaggatggt
180 cgtttagtty ttattcacga td&cttttta gatggcettgh
ckgalgt tye YeladeaatetcLy240ly claciaisc gtc HibCigluagagahr Phe
tggccgtt@e tatgtcatcg ackpacctt aaaagaaatds 300
caaa ac aa accat C aggcg
15 cRinant Bl BEDNETR A SR RalER BT Rk
tggaéé%lgcc cacggagaththgtggagctg 420 2285 V\D
200808 Erg2TRCLy ER2Q08/0 50230 u BpagegeagaLygC 8yl aii s
ggad gaggcec ctggecalshg ccgeectgga QEEQCtQCCC 480 240

3%13%23&% LR GAT ) BER'HYRPRES WG 902956768

20 245 250 255

Phe Pro Glu Pro Glu Ala Ala Gln Pro Met Thr Lys Lys Arg Lys Val
260 265 270
Asp Gly Leu Ser Thr Glu Ala Glu Gln Pro Phe Ile Pro Val Glu Val
275 280 285
25 Leu Val Asp Leu Phe Leu Lys Glu Gly Ala Cys Asp Glu Leu Phe Ser
290 295 300
Tyr Leu Ile Glu Lys Val Lys Arg Lys Lys Asn Val Leu Arg Leu Cys
305 310 315 320
Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met Gln Asp Ile Lys Met

30 325 330 335

Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
340 345 350
Cys Thr Trp Lys Leu Pro Thr Leu Ala Lys Phe Ser Pro Tyr Leu Gly
355 360 365
35 Gln Met Ile Asn Leu Arg Arg Leu Leu Leu Ser His Ile His Ala Ser
370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Gln Tyr Ile Ala Gln Phe Thr
385 390 395 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser

40 405 410 415

Leu Phe Phe Leu Arg Gly Arg Leu Asp Gln Leu Leu Arg His Val Met
420 425 430
Asn Pro Leu Glu Thr Leu Ser Ile Thr Asn Cys Arg Leu Ser Glu Gly
435 440 445

-51 -



aaggcaat gg tgcaggcctg gcccttcacc tgcctccctc tgggagtgcet
gat gaaggga 600 caacatcttc acctggagac cttcaaagct

wQr@snsyer g gacttgatgt gctccttgecc 660 5 caggageCT/EP2008/050290
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gccece ag gt ggaaactt caa ctgg atttacggaa gaact ct_cat
T e g e SR Yrar e ter tgadat Bedase dgt cer val
tgtaébatt tccagagccat5F80 gaagcagct c 4&gcccat gac
aeag@@gqga saagt agat gt LigageatsAgaggeadad 840 rro Leu
agcccttca ttccagtaga ggtgctcgta gag {tgttcc t caaggaggg
c g at 900 aattgttct cctacctcat tgagaaagtg
‘g]@c %3@& Ta%’aﬁi‘@;t%@%%c@%ﬁdﬁg@f%@i féntﬁpaéa‘aa’gé Phe
tgaagatttt tgcaatgccc atgcaggatseot caagat gat cctgaaaatg
11Q5%0G119tcg'§ 99 aGL-CAH hoga Agatdd 9823191 QACtLglBo ser
cct ggaagct acccaccttg 08 gcgaaatttt ctccttacct
gggccagat g %(¥aatctgc gtagaétéct cctctcccac 11%0
abceyddrs @is 6er &datlau Eee Jyyakrvadggdagalyy Gt Asat e
ccagttcaae 1200 tctcagttee tcagtctgca gtgectgcag
gptchet abg $90a¢e) Ghhteal bLf heGtLe 166D uia AIAIIE G e
tggatcagtt gctcaggcac %tgatgaacc cctt gaaac cctctcaata
1320°3%ct aact gcc ggetittecgga aggggatgt% 4t gcat ct gt
ce¢uagagtice Tagdys cagtLsl38¢r Rrag@tlaagt et cEugaet Gyr Glu
aggiggggtc at gct gageg atgtaagtcc cgagcccctc 1440  sq0
ctgc agagc, ct ¢t cttiga
R? g}%g é%ggﬂr% a%lsg‘aﬁl?g% gr&:i“cct qg cycci“glg%{js A
ccttccctga gccaétgctc ccagcttac® 1560 20 accttaxgeét
t etcacgggasg ¢lccat gleaccyat at ctigactlt geagagtir Bet geagrac
1620 ctcatggggc tgagcaatctsggcccacgtg ctgtatgstg

1680
cHiganag) Ct BEeid ot (0beh Ygbtt AGRoy TradT Aer

ttgctgt g®§ agttggggcg gcé@%gcatg gt ct ggct4% gt gccaaccc

ct ect aae 1800eu tgt OBGO8Ea rBaaekt bed ashgacccggag

cccategtgt gecccetgttt, o

<212> PRT 3
<220> <223> MDP- 20-127 -
(plasm d pET21) 35 <400> 8 Met Asp Pro Ser Ser
His05e¢ Ser Asn Met Ala Asn Thr G n Met Lys

<211> 620

tail

atgcctaac 1860 .,
<213> Artificia
Protein D -

PRAME -

5 <210> 8
Sequence
no Hs

15 10 15

Sezrllésp8 ys llellelle Ala Hs Arg Ay Ala Ser Ay

Ceu
<212> DNA

ro 40 20 25 30

<213> Artificial Sequence

<220>

<223> MDP- 20-127 - Protein D - PRAME - LEHHHHHH

(plasmid pET21)

<400> 5

atggatccaa
attattgctc
cttgecgtttg
cgtttagtgg
ccacatcgtc
caaagtttag
attcagagcc
gcagggcaga
agggagctct
aaggcaatqgg

gcagccattc
accgtggtgce
cacaacaggc
ttattcacga
atcgtaaaga
aaatgacaga
gatacatcag
gcctgctgaa
tcccgecact

tgcaggectg

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggccgttac
aaactttgaa
catgagtgtg
ggatgaggcc
cttcatggcea

gcccttcacc

gcgaataccc
ttaccagagc
gagcaagatt
gatggcttga
tatgtcatcg
accatggaac
tggacaagcc
ctggccattg
gcctttgacg

tgcctececte

-52-

aaatgaaatc
atacgttaga
tagcaatgac
ctgatgttgc
actttacctt
gaaggcgttt
cacggagact
ccgccctgga
ggagacacag
tgggagtgct

agacaaaatc
atctaaagca
taaggatggt
gaaaaaattc
aaaagaaatt
gtggggttcc
tgtggagctg
gttgctgcec
ccagaccctg

gatgaaggga

60

120
180
240
300
360
420
480
540
600



GQu H's Thr Leu Au Ser Lys Ala Leu Ala Phe Ala G n
AGn Ala Asp 35 40 45 Tyr Leu Gu G n Asp Leu Ala Mt

wakoshya0Asp Gy Arg Leu Val Val 50 55 60 - 56PQYIEP2008/050290
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40

2008/ 087102 PCT/ EP2008/ 050290 Ile His Asp Hi s Phe Leu

ASTEF §t e B THA2RE “VaT22APR" @;’igcﬁ_%%r?é‘cégﬂaf@tﬁtgsttg“
Praygklpgt tAr gecddcsgdagy gtymaAspt Gayatregad \attTyrgaval gdalcecteat
A@ibgebﬁtéEhﬁgaJ%%t§¥§ %5cé§gh§&b %ﬁ§géga%t&|ﬂ%t§%ﬂba§§rtdd%§agcca
A?aagﬂraact&r agcf_ccatg{.arc aaa%/aage?a alaagtégat%égr(%gigaggc?c aqalggcagag
S@%gcﬁéftcflstcl%ti% gIGEt YR IREPLIFREC SERAPFAFIAr EPCAEGLIat
LeantVat tdd dcteudtMta tGhapaGhty Sahcgabdgd H3adBdr atdOadgedtgtge

L (i
@é‘:a'a%%g%s P%Qfléaﬂltg é&%t@k@c atg A%]g@tﬁl t%a&&%r g!t l;cr%tggaahatg

PREIRET 98 3° A "4 Bife 223 "&P2 %Fﬁaﬁt§ti6°‘§ H4R7Oty5rccfaectty
Serga@pnttEhrt¢atta¢yts gaderapbty WakadgargAlsada g cPE ccRlgecccac
Thtc QY §cdte Ut t kB8QcdBot QR oFE® ab@é}jaagayc \@lk at £leghBdcab¥6cacc

' | 19 0 0
Efé/tc%gp Ij c%ﬁﬁ%t%a gkg ctgsgg ga t%t gﬁtc(%ég alt:)cétkyéctt
$a9ﬂF@9C270t$_°?1€GCEi‘5t 22@%&6&%@@9%@6@? FFCEy%gaLaéa StAtEAata
LecraAspadee ggdutg chyes adgapaBety lditgcat226t 2830a@Rf5 c24dhgcGrangt
Asf;Rhggt Pca_ agﬁ@ﬂ a %?géﬁEc(gt¥c%§ﬂac€yéig€$é§t§§rcda%@ccctc
Tyr Sgr r a
GRS PRIt LI RAG (ao s S8 oReo Firosbposs
(}SFaEéﬂatSePtWt@tu tAF%FtGF'EB (gcﬁtcmc@ganggcgq:t@cpp oCC’é‘gFttaca
GhectWabget2 ot a238ga8htcdddt MalatABgrdeetl Hdbegdepdt Leks gbhdtac
Gcé’ca’%'cégg@%gé%%gagtl‘l g!s@é%a@@?g %@!’gtgc(%cggoccgggct%gg gagttatgag
gacatccatg gtaccctcca cctggagagg cttgcctatc tgcatgccag gctcagggag
ttgctgtgtg agttggggcg gcccagcatg gtctggcetta gtgccaaccce ctgtcctceac
tgtggggaca gaaccttcta tgacccggag cccatcctgt gececctgttt catgcectaac

ctcgagcacc accaccacca ccac

<210> 6
<211> 628
<212> PRT

<213> Artificial Sequence

<220>
<223> MDP- 20-127 - Protein D - PRAME - LEHHHHHH
(plasmid pET21)

<400> 6
Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
1 5 10 15
Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro
20 25 30
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
35 40 45
Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Val
50 55 60

Ile His Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe
65 70 75 80
Pro His Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr

-53-

660

720

780

840

900

960

1020
1080
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1200
1260
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1800
1860
1884



Weh@sA8AIMet Pro Met G n Asp Ile Lys Met 325 3B01/BBH08/050290
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Tyr Leu Ile Qu Lys Val Lys Arg Lys Lys Asn Val Leu
Arg Leu Cys 305 310 315 320 Cys Lys Lys Leu Lys Ile

35 Ile Leu Lys Met Val G n Leu Asp Ser Ile Au Asp Leu
Gu Val Thr 340 345 350 Cys Thf® Trp Lys Leu Pro’Thr
Letr Ava dlpsIRhelsdlerPren Fyp MeguTid ¢lu 355 B60 G365 ThrQiet
Met Ile Asnideeu Arg Arg Leu idggu Leu Ser Hi S hhe H's

er 40 370,375, 38 Ser_Tyr e . Ser €] S u
G B8 A0, AT A Bre e 588 208 Sus Hoo R
G n Phe 1%€u Ser Leu Gn &% Leu Gn Ala L&PF Tyr Val
Asqr Ser Tré0Bhd E6r 44D A%y AWD 12008{1087402u Ala Gly Gln Ser

PCT/ ERg008/ 050290 LeyyPhe Phe Leu Arg,6y Arg Leu Asp
G@n Leu Leu H s Val t 420 425 430 Asn _Pro Leu
Gl FRF oMLY Ao T ALH TCpohle 811 df B Bt ey Pro
435 440 445 5 Asp Mal Met His Leu S8 A n Ser Pro Se0
Valg Get dunriee rSairoVedu pAS Med SR AR pheUaspe bl altgSels
dy VvVal Met Ley.Jhr Asp Val Ser,Pro Gu Pro Leu,,465
470 475 480 GInAIaLeuLeuGIu g Ala Ser Ala Thr
LeSF &' ASpltedY v 2Pt Yol 488 ﬁb?oTHl@?rOA%*i:? &1 @jstev
Gy Ile Thrigesp Asp G n Leu 18su Al a Leu Leu Pp@ Ser

SPL 508 Al0vietedaertH s BYy 28rufd ekl s ThHy &g 8Upne
Ser Phe r dy Asn Ser g&LS 520 525 15% e Ser lle

Ser Ala éu G n Ser Leu el G n H s LeuIeSGIy Leu
5BC 335 B40lews@pp Ay LeuAThrVal kewhbu [Péa Gy GPr o/aVahrg
Pro bea Gu Ser Tyr GQ1s 545 550 555 560 Asp Ile H's

Yo 'KIP% A@UTH@ $yialkuGih ALY fefUad) Bed WrglSl FLS Rhay0
55%% 575 230 235 240
Gln Asp Phe Trp Thr vVal Trp Ser Gly Asn Arg Ala Ser Leu Tyr Ser
245 250 255
Phe Pro Glu Pro Glu Ala Ala Gln Pro Met Thr Lys Lys Arg Lys Val
260 265 270
Asp Gly Leu Ser Thr Glu Ala Glu Gln Pro Phe Ile Pro Val Glu Val
275 280 285
Leu Val Asp Leu Phe Leu Lys Glu Gly Ala Cys Asp Glu Leu Phe Ser
290 295 300
Tyr Leu Ile Glu Lys Val Lys Arg Lys Lys Asn Val Leu Arg Leu Cys
305 310 315 320
Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met Gln Asp Ile Lys Met
325 330 335
Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
340 345 350
Cys Thr Trp Lys Leu Pro Thr Leu Ala Lys Phe Ser Pro Tyr Leu Gly
355 360 365
Gln Met Ile Asn Leu Arg Arg Leu Leu Leu Ser His Ile His Ala Ser
370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Gln Tyr Ile Ala Gln Phe Thr
385 390 395 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser
405 410 415
Leu Phe Phe Leu Arg Gly Arg Leu Asp Gln Leu Leu Arg His Val Met
420 425 430
Asn Pro Leu Glu Thr Leu Ser Ile Thr Asn Cys Arg Leu Ser Glu Gly
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Arg Leu Arg Gu Leu Leu Cys Qu Leu Ay Arg Pro Ser
Met Val Trp 580 585 590 Leu Ser Ala Asn Pro Cys Pro

Pro Au Pro Ile Leu Cys Pro Cys Phe Met Pro Asn 610
615 620 432210> 9 30 <2113%4878 <212> DNA*4213>
Ardd VhatiMelt Seqoencer @2B8zr 3Ixo<@@3¥aMer @Or 187 ser val
Protggp D - PRAME - HHHHH (pI asrri d pEl26) <400> 9
a %gatccaa %%agzca\%ﬁc atcaaa aat accc aaat gaaat c
RESRSCE S TRANTR S R R
t ¢@ccagagc at acgtt4d§a at ct aaagca 120> cttgcgtttg 480
carnacagge itgattatiryaapgageaagat thi ageanahgasp taagaat ot
180 cgtttagtg gitattcacga tcacfiftta gatggcttga4 95
ct gat aaaaaattc 240 ccacatcgtc atcgtaaag
t@iﬁzégh & ?%ﬁ gt & At gP R PEP &8t betadgaddaaty éem bro ser
caaagtttag aemt gacaga aaacttixogaa accat ggaac gtegtcgtct
0L80895a06 BAD ser 7R VR 20AB/087102 sSECHHEPRA084 050298, »
attcagaggi:% gttatattag catgagcgtg tggaccaggeg cgcgtcgtct
ggttgagctg 420 gccggccaga gcctgcetgaa aga aagcg
ctigentily eejyldetigyacycaetigeckruddn Kyt bpygdigtcly Leu
ttccgeegct gtttatggcgsyregtttgatg geccgtseat ag ccagaccctg
5&& 28R39G021,09; L 0563006049, G560441t 366 (Ut & OSEHGyr c1u
? cgtgct gatgaaaggc 600 5 cagcatctgc atctggaaac
C aaagcg gtgctg g gcctggat gt gé? ctggcc 660
cagydagtiic gl dhrdiengiis ggaddet irxaagtrdet Ty atetijeghlza
aaacagccat 720sgsaggattttt ggacept gt g gagcggcaatsss
CoLpeaRass Lot aLagel! o} £699336C0, /40, B3UL0RCOG,
agccgat gac caaaaaacgt "aaagt tg gccct;gagcac cgaagcggaa
840 cagccgtita ttccggtgga g%tsgctggtt gacct gPtic
t yjandgaakjg BgccetrgoyacPB80Bid Cygagot gbp thAaggtitrabPbe gatr Asp
cgaaaaagatgg aaacgcaaaa aa@a@gtgct gcgtct gt g 960
aaac aaaat cc c a agaat gat

gga}tag 5%23 gcagcgt%g algcta ?g%%gggccfggléggs Rt
gtgaéé?gca cctggaaact“gﬁ:cgaccctg 1080 ¢2§ccaaattta
geCcgtatwils gggccagatg attaacctgc gtcgtctget gctgtctcat
1140 attcatgcga gcagctatat tagcccggaa aaagaagaac
agt at at cgc gcagtttacc 1200

<210> 7
<211> 1860
<212> DNA

<213> Artificial Sequence
<220>
<223> MDP- 20-127 - Protein D - PRAME - no His tail

(plasmid pET21)

<400> 7

atggatccaa
attattgctc
cttgcgtttg
cgtttagtgg
ccacatcgtc
caaagtttag

attcagagcc

gcagccattc
accgtggtgce
cacaacaggc
ttattcacga
atcgtaaaga
aaatgacaga

gatacatcag

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggccgttac
aaactttgaa

catgagtgtg

gcgaataccc
ttaccagagc
gagcaagatt
gatggcttga
tatgtcatcg
accatggaac

tggacaagcc

-55-

aaatgaaatc
atacgttaga
tagcaatgac
ctgatgttgce
actttacctt
gaaggcgttt

cacggagact

agacaaaatc
atctaaagca
taaggatggt
gaaaaaattc
aaaagaaatt
gtggggttcec
tgtggagctg

Phe Tyr Asp 595 600 BOBEPRS8/050290
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15 agccagtttc tgagcctgca atgcctgcaa gcgctgtatg
tggatagcct gttttttctg 1260 cgtggccgtc tggatcagct

w@eaogogrient gt gat gaatc cgct ggaaac cctgagcatt 1BRODEP2008/050290
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accaactgcc gtctga a at cat ct cca ccc
i R e R R e R
atgASRgakdg tatpicgatfc cEt Rragex @@tht_mzl@ goegaERreet gragaccetg
t @W%gﬁﬁf F@%@@@@@Gcﬁt@ﬁ&ﬂ?@@@tde@g& Hobh g Jcg a tga geliaa
cctgc C
o e LEGA, Bl e S L ARSI 0 EA0 e B o
c%@@é‘??'ﬁ@c 9%&"(%@%?& g&%@ea’a‘ag@eﬁt%s@é&é&aﬁggfez%aactctcat
Ctygaiat ygoc gt gage aar ot cigrresatagbge Gyt atsteggatgcogetggaa
?@%ct C?t&%?:?aé&%gtg&agagéé‘aggga gi%@& g%%tﬁ:@&ﬁ_ﬂ:@acgg}aggcagag
e e R e T I AR R g B S
18wt25t <ttg é@’@%@ﬁ?%t ge%tastsu RAPYIACEY FRA2 ETGEE t *AIgELItIC
gegegbgedd tadgecnagcd860cc GAGEARB AL G- cAEERARRACcckGdBaatg

<_2;\:.IQQ:> J:Qgg g&ét?ta@@%x aﬁQtﬁE%&ZE(?P?Jct%%Q%cAE&AJg'cG' Qéccaccttg

Seqg uence <220

9?—‘Hﬁﬁﬁ|FHt( FFESPECt 9897EP2RY 2LARSt1D %B?a%scﬁtﬁ%céé‘icac
SetcddtgeBect Smtagan thetccAbag Asagdduagd agtMpitchgy sccagtfeace
10:tkhgt Ak SesgthePed ¥8gddtgchd ki@ tAt@ ddgsc gt At &t
Sgéag%cgg cytgif:%ag g%\? a%%cggét%%aac ctE%% %6%1% ?ggata
Léﬁta@cﬁg‘@ ﬁg%&tﬁcﬁ% aAgIPAELI ?ﬁﬁci%gwc@%ﬂtﬂi:gcigéa Cagt
Vaidgtahgtdh 9ciMQag0d8 /0873t PETHERROO08/:05023(3 cc Sfhagbedlic

I l:@adi“ttstﬁs Egéﬁ%g%ggé@ cte@tg_;cég@c Gt}écalg%lchrUgg%&tgal tg%lg@gtggg
GXS L s Phe

§ ool (B 80  Fro tse Mg s Mg Lys 250
a Fﬁ“%ﬁ Pf ASp® Phe T Fa? gogEe s pa T e
L?%Ct(gaagqq éCGCﬁgW tE%‘EPtGItBC IFE Bt qUPCCH HICAGFP PR ecogageac
Thtcadlelagcl 08adk@stdtl Gacccacgtyg ctgtatcctg tccccctgga gagttatgag
gacatccatg gtaccctcca cctggagagg cttgectatc tgcatgccag gctcagggag
ttgctgtgtg agttggggcg gcccagcatg gtctggcectta gtgccaaccce ctgtcctcac

tgtggggaca gaaccttcta tgacccggag cccatcctgt geccccectgttt catgcectaac

<210> 8
<211> 620
<212> PRT

<213> Artificial Sequence

<220>
<223> MDP- 20-127 - Protein D - PRAME - no His tail
(plasmid pET21)

<400> 8
Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
1 5 10 15
Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro
20 25 30
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
35 40 45
Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Val
50 55 60

- 56 -
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GQu Arg Arg Arg Leu Trp Gy Ser Ile An Ser Arg Tyr
Ile Ser Met 115 120 125 10 Ser Val Trp Thr Ser Pro

Leu Leu u Ala Leu Ala lle Ala Ala Leu Qu
LELF 2% A’P‘%omslliée 158 A5 16U AFY &R e uPPh &y Priy sprks
Leu Phe Met Ala Al7@ Phe Asp Ay ArgsH s 15 165 170 445

Se¥o &h o alhraleur &y A VBY Vel mfd RyAlR1TiR REP dhhernr
Thr Cys Leu 1%9 185 190 Pro Ley Gy Val Leu Met Lys
Ay An Hs LeG Hi s Leu Gu Thr Phe 195 200 205° 20
LJRY Ave OJdl TieeGlasistadse Cow %pTI\raPhLé*@nL@tf Blg T pMet
GQu Val Argi&l10 215 220 PraocArg Arg Trp Lysibeu A n

\é@inu kg% Pé‘%pAllﬁelﬂeuAr'lg'pLa é@fl ﬁnglhlf §er QA%Q gﬁolgg’%egzl'[@et

Thr ~ Val g) Ser
Leu Tyr 'Sér 25 245 250 258° Phe Pro GI u PP%’ a u
Aser @h RpoTiNESeTHirol gy Byg LAngvdly §1Waleu QJ@OG%SHZ?@H
Asp @y Leu Ser Thr Q45 Ala A u G n PriaoPhe IIe Pro

viu Gy 8 215, 280 285,020, Eok VAl ASh Ly Ehe e

TVt Leu IIe Gu Ly1§°VaI Lys Arg LyéSiys Asn Val Leu160
Asxy Gew IEysPhe3050 310 B45PB2Met Oyls: bys Physadredly ysgl i
Phe Ala Met Prggdet A n Asp Iledgys nmet 35 325 33Q@ 335

I]e p Se

Gt 5 Ty 2 G Ba o VE) SRR 15 T, TR 55 e
Leu Ala Lysi®he Ser Pro Tyr 8&u d y 355 3601365 40
Ghrb bt diyevAsmebevet Ay Alg diauHiseUed elis Sefu EBil s Thi-ephe

H's Ala,ggr 370 375 380 §er Tyr Ile Ser fy-0 Gu Lys

Gu Glu GInTr IIe Ala Gln Phe Thr 385 390 395 400
Lys A val Asp Gly u Asp Val Leu Leu Ala Gln Glu Vval Arg

210 215 220
Pro Arg Arg Trp Lys Leu Gln Val Leu'Asp Leu Arg Lys Asn Ser His
225 230 235 240
Gln Asp Phe Trp Thr Val Trp Ser Gly Asn Arg Ala Ser Leu Tyr Ser
245 250 255
Phe Pro Glu Pro Glu Ala Ala Gln Pro Met Thr Lys Lys Arg Lys Val
260 265 270
Asp Gly Leu Ser Thr Glu Ala Glu Gln Pro Phe Ile Pro Val Glu Vval
275 280 285
Leu Val Asp Leu Phe Leu Lys Glu Gly Ala Cys Asp Glu Leu Phe Ser
290 295 300
Tyr Leu Ile Glu Lys Val Lys Arg Lys Lys Asn Val Leu Arg Leu Cys
305 310 315 320
Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met Gln Asp Ile Lys Met
325 330 335
Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
340 345 350
Cys Thr Trp Lys Leu Pro Thr Leu Ala Lys Phe Ser Pro Tyr Leu Gly
355 360 365
Gln Met Ile Asn Leu Arg Arg Leu Leu Leu Ser His Ile His Ala Ser
370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Gln Tyr Ile Ala Gln Phe Thr
385 390 395 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser
405 ’ 410 415

-57-



Ser A n Phe Leu Ser
Val Asp Ser

Leu A n Cys Leu An Ala Leu Tyr
-60 WD 2008/ 087102 PCT/ EP2008/ 050290 405

wad1@848H0t eu Phe Phe Leu Arg Gy Arg Leu Asp GPCI/EPR2908/050290

10

15

20

25

30

35

40

Leu Arg His Val Met 420 425 430 Asn Pro Leu G u _Thr
LESP 67 TrelhAAdivaS AFY A8 C S oGP 519 351440
445 Asp Vat2dvet His Leu Sers2@d n Ser Pro Ser 4¥al Ser
Gidh bed reer e MAlnr 420 485 1460mk-ersoeys ey Ral s& YeiMakb1y
Met Leu Thr Asp Val Ser Pro Qu Pro Leu 465 470 475
480 10 n Ala Leu Leu &' Arg Ala Ser MY Thr Leu
QP Agp Metut\mllePHier488 490 495SerAdpl Gey s Lak ySer| gl
Thr Asp Asp G n Leu Less Ala Leu Leu PrggoSer 500 505
5 r u T L r e
i&l %gg L%nsﬂer%l%lﬁéét & g’lglgsAs-gﬂlRlal \I;g,éef %beégu IPIJS Leu
L& A n Ser Leu LEU°An His Leu I1&8dy Leu 530 535480
54D ASerLeAsheu €lu Pho Mias s¥alrleeThrTyeu Rlo Mal LPu ¢/allebhe
du Ser Tyr d ygs 545 550 555 560520 Asp Ile Hi s 4Gy

5@?}3 éig Gi_YLllj-le ”erAéf% E%udb‘l e\%/s%.eu %l'i wr_eu Lca: Prﬂréer

Pro Ser tS%I Trp 580 585 55?90 Leu Ser Al aSA%n Pro
CQysu Beo Hiisscy SefdainAsgn Ahg Thiar Lddheed \ehe ABfr G2H Az85ser
600 605 R0 Gu Pro Ile Lgy Cys Pro Cys Pha Met Pro

Asq Hi s |-1|IS HISlHIS 6 0 615 620 HES Hi s 6251 3q
<§ %§eill e<%elr1§ ié@ﬁ &f@g LSNALeu Gln His Leu Ile Gly Leu
530 535 540
Ser Asn Leu Thr His Val Leu Tyr Pro Val Pro Leu Glu Ser Tyr Glu
545 550 555 560
Asp Ile His Gly Thr Leu His Leu Glu Arg Leu Ala Tyr Leu His Ala
565 570 575
Arg Leu Arg Glu Leu Leu Cys Glu Leu Gly Arg Pro Ser Met Val Trp
580 585 590
Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr Asp
595 600 605
Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn
610 615 620
<210> 9
<211> 1878
<212> DNA
<213> Artificial Sequence
<220>
<223> MDP- 20-127 - Protein D - PRAME - HHHHHH (plasmid
PET26)
<400> 9
atggatccaa gcagccattc atcaaatatg gcgaataccc aaatgaaatc agacaaaatc
attattgctc accgtggtge tagcggttat ttaccagagce atacgttaga atctaaagca
cttgcgtttg cacaacaggc tgattattta gagcaagatt tagcaatgac taaggatggt
cgtttagtgg ttattcacga tcacttttta gatggcttga ctgatgttgc gaaaaaattc
ccacatcgtc atcgtaaaga tggccgttac tatgtcatcg actttacctt aaaagaaatt
caaagtttag aaatgacaga aaactttgaa accatggaac gtcgtcgtct gtggggcagce
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35 <213> Artificial Sequence <220> <223> MDP- 20-127
- Protein D- PRAME - no His tail (plasm d pET26) 40

WO 2@8/887102 at ggat ccaa gcagccattc atcaaatatg gcgeReX/BR2908/050290
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ata aaat c cgaaat c. 60 attatt ct C acc

s R apanh F s AR5 Gartanscty
cYICgEERAIPQITHOa B 982 196 AT R CEIIC CGA LT XAGLI It ITAFEAAE LRECT
f: @gtztgg@ér@gt t&&@ccgcﬁ%g&’@a&@@&( Q84132 RCH-ERZRR84 02398 ct g
e B0 AL AR SRR L ARt ek ad gﬁ%%*%éa%%c
t%FE%thEga%ﬁﬁfachfftt&‘éé%‘ffa&éﬁtggeﬁ ga gt fyractggce
acalgagagagaagcyt dogabggeeatggaag ggt ggtac gt |igtgé gyggeaget
B%ga@tgttt@a%gt&;gt @L&?%@Qatc @BQ@Q}QQ&Q ttggg@a‘égeg%cggaaccg

R e b P e A e g 0 bhagcagas

c@%ggagt:tttgt ttqcssazﬂ?gest@ttsfm gg@@tggégﬁ PR3 g8 CAPCEBIWGC
CEagagethggbdlct prageHahaged geaguasiy agesgitytacgtetgtyce

L GLIECAC, éa%%gf?&ttg%cg%%&?ga%g?&a 000, ccageatcl Q.Q:ttqaaaat
atctg gaaac ctttaaagcg cctg gat gt gctgc

tg
SET B EiGa A e P ST O ELYRTAEry “CRsTrget geosecets
adclegegitaageaataguc avgcr20atk) atapyat ¥¢ ot cgigageytaytgtcteat
0RAgCgasARl g&f-089RYEEqd B 0F6Ldaab6 68 338LED cd8Qcagtttace

S%&C%&%%Ctg%%cg%aggg %t% Qﬁagg%& %agc_g gg?tt c9€ tg‘?g&%‘ﬁg
g%ﬁ‘?@ﬂ@‘f‘% Ct$9@553%§@t3fgéﬁ%tg@§%tggebc c@ﬁ?ﬁﬂ‘a@?f tCé:t:gagcatt
getabctgat goyaasaRg hgs@AACYL adae taagm gyt grigcge glagtgittggc
?%Cté%?a%?gg&&a?%%%té 969@69%8@ a@&gé‘at@ggétg%aaccgctg
aaaat gat . cct gaaaa ca
GOt Ut $o6a acca§5 = cg aggc%t%%%@a%gcggc

g%"f,téaaﬁttgaa@c@@é@‘f%t Qﬁcwg%%gaﬁiﬁcéfﬁaa@ééfﬁécgﬁ GreEtyere
g@écgtgig:bat tdtk40gcal teqdagegar geagrbajalttgtageeeggragcaacat
Ct@a@c@&@étc ggccgs%gﬁgt L tl@QgP tgBE5EagL tdy ctatgaa

a cct caa ctot ata cCct gttt

tt%%t oGt Ty A eag T g&%% e G
cg@cgnga@mgga@qgatcccgbszé)tﬁgtawaa@t g@eceaﬁaépgaq}egacgcat
a@@@@@ée&tcgg@et@@amt 08213C6H9AYE6L teaGLC Gt agGel88Atgecgaac

agetalcta, %g %t gagcct gagcggegtg atgctgaccg at gt gagccc
ggaacc gctg 440 caagccctgc tggaacgtgc gagcgcgacc
ctgcaagacc tggtgtttga tgaatgcggc 1500 attaccgatg
atTi@dgctgct ggccctgetg ccgagectga geccattgcag ccagctgacc
156Q . axcctgaget tttatggcaa cagcattagc attagcgcgce
tgzc%aa% ct gctgcaacat 1620 25 ctgattggcc tgagcaacct
gacccatgtg ctgtatccgg tgccgctgga aagctatgaa 1680

<213> Artificial Sequence

<220>
<223> MDP- 20-127 - Protein D - PRAME - HHHHHH (plasmid
pET26)
<400> 10
Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
1 5 10 15

Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro
20 25 30
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
35 40 45
Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Val

-59.
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gatattcatg gcaccctgca tctggaacgt ctggcctatc tgcacgcgcg
tctgcgtgag 1740 ctgctgtgcg agctgggecg tccgagcatg

gt acctttta t gat ccggaa ccgattctgt gcccgtgett tatgccgaac
1860°°30 <210> 12 <2%%> 620 <212> PRP <213>

Aftd Hicidab Beqiendeu BH &2P0=u RPE23sp MR- ARQLEP Lys Phe
Peptein D - PRAI\/ETO no Hs taiI (pgasrri d pET26) 4080

<400>.12 Me S H
AT el ye® PR NE B Findg (S e e

IIe Ala His Ar§5GIy Al a Ser Gly90ryr Leu Pro 20 2% 30
- 62 YW 20081108 @10 ZePQIHER2008L 0632901 aAchupHd 81d hihr Ledt
du Ser Lyslo%la Leu Al a Phe Aka Gn An Ala Asp 35 40
45 Tyr Leu Qu Io u Ala Met ThrF#( gGly
A B % Al A%Pe“ T6P5% Yaée’s PeSi §eAFIHS Phe SeEMet
Asp Gy dleu Thr Asp Val Ak@&a Lys Lys Phe B3 70 75 80
P&y bhs ?boridl SeArtGol sy Asp 1GhYvAr 81d Weu TATa W& dihe€ser
Asp E Thr 85 90 95, Jeu Lys Qu lle gln Ser Leu Qu
Th G u Asn Phe G4 Thr Net 10 100°- 105 110 du
A%'egl APy LXEPIRGlTrAg2d 9 38 T'Fer'd ALSEru APy T LepePro
Sess Met 115 120 1135 Ser Val Trp Thy Ser Pro Arg Aray

L 1 r o r 3 el 1S
S8 vt e g e

Leu Pro 145 1 155 160 Leu Phe Pro PrggLeu
PP Mkt TARFaleAl éY$Wﬁ§aA@ﬁ? @pyqupgAQQ grp Pro Phe Thr Cys Leu

180 185 190
Pro Leu Gly Val Leu Met Lys Gly Gln His Leu His Leu Glu Thr Phe
195 200 205
Lys Ala Val Leu Asp Gly Leu Asp Val Leu Leu Ala Gln Glu Val Arg
210 215 220
Pro Arg Arg Trp Lys Leu Gln Val Leu Asp Leu Arg Lys Asn Ser His
225 230 235 240
Gln Asp Phe Trp Thr Val Trp Ser Gly Asn Arg Ala Ser Leu Tyr Ser
245 250 255
Phe Pro Glu Pro Glu Ala Ala Gln Pro Met Thr Lys Lys Arg Lys Val
260 265 270
Asp Gly Leu Ser Thr Glu Ala Glu Gln Pro Phe Ile Pro Val Glu Vval
275 280 285
Leu Val Asp Leu Phe Leu Lys Glu Gly Ala Cys Asp Glu Leu Phe Ser
290 295 300
Tyr Leu Ile Glu Lys Val Lys Arg Lys Lys Asn val Leu Arg Leu Cys
305 310 315 320
Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met Gln Asp Ile Lys Met
325 330 335
Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
340 345 350
Cys Thr Trp Lys Leu Pro Thr Leu Ala Lys Phe Ser Pro Tyr Leu Gly
355 360 365
Gln Met Ile Asn Leu Arg Arg Leu Leu Leu Ser His Ile His Ala Ser
370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Gln Tyr Ile Ala Gln Phe Thr
385 330 395 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser

- 60 -
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wo/a00808110Met Lys Gy G n Hs Leu Hi s Leu A u TPECT/PP2908/050290

10

15

20

25

30

35

40

165 170 175 Ser G n Thr Leu Lys Ala Met Val G n Al a
Trp Pro Phe Thr Cys Leu 20 180 185 190 Pro Leu dy

195 200 205 Lys Ala Val Leu ASP Leu Asp Val Leu
Leu Ala G n 4 4°Val Arg 210 215 12120 25 Pro Arg “Arg
Tk Pis Hheuldd Ar¥/dllylzng Asp AselClAr gel yguAsny 8és VEilsMet
225 230 23542?040 an Asp Phe,¥rp Thr Val TrpsSer GIy
O e sty A

30 260 265 270 Asp Ay L&#°Ser Thr Glu Al4a45Gu Adn Pro
Phe Whe MetouMabe@a¢rValn s275r286:r2851 seeucMabeAserLen

Phe Ley Lys Qu Gly Ai@ QIS Asp GI u Ley,Phe Ser 290
295 300 35 ,-Ic%/ 1 % Lys Ar L¥ éy
A S8 oo TS CepaThnterata Sop Py Bty

Le® Lys Il e Phe Al4d°Met Pro Met A A7#Asp Il e Lys I\/Et480
32t 339 1335Led beu ey Ans sbktalYatn GLeu lcad AsprServahl ghe
G u Asp Leu d gs%—/al Thr 40 340,345 350 Cys Thr égp
Lys Leu Pro Thr _Leu Ala Lys Phe er Pro Tyr Leu

353 8§60 IE5CIYEhe MR ZHPeA%%r?lEeItFuAF@u A'g eé‘ubtléd’rEeﬁfr
Ser His Ilestds Ala Ser 37053%5 380 -63 WO 2608/ 087102

P EP2QQ8/ 820280 ciReleul Yhr IThe S&I sBF ond L ¥$y @sH £drU
GInTyrIIeAIaGInPheE 38539039542%0 Ser @n

Phe Leu “38r Leu Gn A@n Ala Leu 15r Val Asp
Sete g5 140SH151a E}’eEe‘éllfPﬁér Pise jeuche dig I;/EUAFbe 18y 3p
G n bBeu Leu Arg His Vads Met 420 425 430 Asn Pro Leu

Gar ABE eGUrnehid a1 TIMy ASP BYSvA 8rd-84u e G 13 Yo1u
545 550 555 560
Asp Ile His Gly Thr Leu His Leu Glu Arg Leu Ala Tyr Leu His Ala

565 570 575
Arg Leu Arg Glu Leu Leu Cys Glu Leu Gly Arg Pro Ser Met Val Trp
580 585 590
Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr Asp
595 600 605
Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn His His His His
610 615 620

His His

625

<210> 11
<211> 1860
<212> DNA

<213> Artificial Sequence
<220>
<223> MDP- 20-127 - Protein D - PRAME - no His tail

(plasmid pET26)

<400> 11

atggatccaa gcagccattc atcaaatatg gcgaataccc aaatgaaatc agacaaaatc 60
attattgctc accgtggtgce tagcggttat ttaccagage atacgttaga atctaaagca 120
cttgcgtttg cacaacaggce tgattattta gagcaagatt tagcaatgac taaggatggt 180
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W(ﬁquslvahozx/bt Leu Thr Asp Val

10

15

20

25

30

35

40

435 440 445 Asp Val Met H s Leu Ser
Val Ser A n Leu Ser Val

Adn Ser Pro Ser
10 450 455 460 Leu Ser Leu Ser

Ser
Qta %gg‘gtgtaﬁgcar\?g: ?ﬁhc%gigtg aé%;nggga gg %t:gf L?ae:?aaat:t:c
chcwrc*@trrmt%ﬁawpt@%gtw E@thP’acg_@at*Lwch Gagegaaatt
50Qa560% af léhdtgaicBar addict t €y SecatGhiad gcdiigtdhrgth@ghcage

5§¥Lc§$§§cly§té§kxtd§§ncé%agg%§¥55Fgéé%cégé% chﬁ%é@%Etléggaé%?ﬁ6g

Adn Se

S 59IBIFIZT RSN 128 uAF o R P ?/5$9CL§EIth)9?9CF5f GIYAITIBROrIccY
ey g@argSert cFgreddtugt 8459&809658 t66(0) gAsyrdateg Micsglcyty
Tiyagéé’elfc i §yda8Ycddglghae t bede %@ct@éég&%aﬂﬁg& %atgefé%ggc
R alkef it U sB el Sl kSHa o el it sltic/ e
(PSR i EEOCIEITESy L@ TRISUPREIT REC YISt 5O BaggrEccat
6ygatftat GarcPgeytal g@adogycres cFr@alyse PheatMett Priecdstaceg

a@é‘&gc@l‘sagﬁ:%gat% 192aa%§a<§;%125ag%gg§% égév?g%gE’Eg $2dRgaa

nd sapi ens Val Val~ Léu
LEFAo 1 %tcfﬁi’t?ﬁaligtgféi%@: %“t@g “%o Eﬁ%?&gﬁd%;fﬁidgcwc
PEBFERZ08 84 UB0201(rt «ZERsaRT aagXpisaspmpaamspehgcgtctgtgc

tgcaaaaaac
gtgcagctgg
gccaaattta
attcatgcga
agccagtttc
cgtggcegtce
accaactgcc
cagctgtctg
caagccctge
attaccgatg
accctgagcet
ctgattggcc
gatattcatg
ctgctgtgceg
tgcggcgatce

<210> 12
620

PRT

<211>
<212>
<213>

<220>
<223>

tgaaaatctt
atagcattga
gccecgtatcet
gcagctatat
tgagcctgca
tggatcagcet
gtctgagcga
ttctgagcct
tggaacgtgce
atcagctgct
tttatggcaa
tgagcaacct
gcaccctgca
agctgggcceg
gtacctttta

(plasmid pET26)

<400> 12

cgcgatgeceg
ggacctggaa
gggccagatg
tagcccggaa
atgcctgcecaa
gctgcgtceat
aggcgatgtg
gagcggcgtg
gagcgcgacc
ggccctgctg
cagcattagce
gacccatgtg
tctggaacgt
tccgagcatg
tgatccggaa

Artificial Sequence

atgcaggata
gtgacctgca
attaacctgc
aaagaagaac
gcgctgtatyg
gtgatgaatc
atgcatctga
atgctgaccg
ctgcaagacc
ccgagcectga
attagcgcge
ctgtatccgg
ctggcctatce
gtttggctgt
ccgattctgt

ttaaaatgat
cctggaaact
gtcgtctget
agtatatcgc
tggatagcct
cgctggaaac
gccagagccece
atgtgagccc
tggtgtttga
gccattgcag
tgcaaagcct
tgccgectgga
tgcacgcgceg
ctgcgaatcc

gccegtgcett

MDP- 20-127 - Protein D - PRAME - no His tail

cctgaaaatg
gccgaccctg
gctgtctcat
gcagtttacc
gttttttctg
cctgagcatt
gagcdgttagc
ggaaccgctg
tgaatgcggc
ccagctgacc
gctgcaacat
aagctatgaa
tectgegtgag
gtgcccgeat

tatgccgaac

Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys

1

5

10

15

Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro

20

25

-62 -

30

Pro Au Pro LE(UI/EEB)BS/050290

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



10

15

20

25

30

35

40

<400> 14 5 Ser

5 10

Phe

Leu Tyr

Ser

<210> 15 10 <211> 10
WG 29808102 <400> 15 15 Ala Leu Tyr Val
<210> 16 20 <211> 9
Hoto Héapitenkeu ShpEsr1ey= 81 dpuTha Vae MspCBefle il aphwp

Leu

1510

Phe Leu 351 5

g 54

Phe Pro Qu Pro Au Ala 1
<212> PRT <213> Hono

<210> 17 3Qo0<211>°9

> 17,3 L
q“eufgl a4§e§§[rff ﬁ%a w8l

-65 WD 2008°087102

ArtifPcial Sequence ¥220>

PCE EP2(0GE/ 850296 Lex2243>Cier1se
<4)0> 18 at at aacatg t ggat ccaag

< >
grlooHig'gArg His Arg Lys Asp Gly Arg

Leu

Glu

Ser

Leu

145

Arg

Ser

Pro

Lys

Pro

225

Gln

Phe

Asp

Leu

Tyr

305

Cys

Ile

Cys

Gln

Lys

Arg

val

130

Leu

Glu

Gln

Leu

Ala

210

Arg

Asp

Pro

Gly

Val

290

Leu

Lys

Leu

Thr

Met
370

Glu

Arg

115

Trp

Lys

Leu

Thr

Gly

195

Val

Arg

Phe

Glu

Leu

275

Asp

Ile

Lys

Lys

Trp

355
Ile

Ile

100

Arg

Thr

Asp

Phe

Leu

180

Val

Leu

Trp

Trp

Pro

260

Ser

Leu

Glu

Leu

Met

340

Lys

Asn

85
Gln

Leu

Ser

Glu

Pro

165

Lys

Leu

Asp

Lys

Thr

245

Glu

Thr

Phe

Lys

Lys

325

Val

Leu

Leu

Ser

Trp

Pro

Ala

150

Pro

Ala

Met

Gly

Leu

230

Val

Ala

Glu

Leu

Val

310

Ile

Gln

Pro

Arg

Leu

Gly

Arg

135

Leu

Leu

Met

Lys

Leu

215

Gln

Trp

Ala

Ala

Lys

295

Lys

Phe

Leu

Thr

Arg
375

Glu

Ser

120

Arg

Ala

Phe

val

Gly

200

Asp

Val

Ser

Gln

Glu

280

Glu

Arg

Ala

Asp

Leu

360

Leu

90
Met Thr
105
Ile Gln

Leu Val

Ile Ala

Met Ala
170

Gln Ala

185

Gln His

Val Leu
Leu Asp
Gly Asn

250
Pro Met

265
Gln Pro

Gly Ala
Lys Lys
Met Pro

330
Ser Ile
345

Ala Lys

Leu Leu

-63 -

Asp Ser REUEPI68/050290

<212> PRT <213>

<212> PRT <213>

2‘3@5 ‘g\l?&e‘lr 1%5"381

Glu

Ser

Glu

Ala

155

Ala

Trp

Leu

Leu

Leu

235

Arg

Thr

Phe

Cys

Asn

315

Met

Glu

Phe

Ser

Asn

Arg

Leu

140

Leu

Phe

Pro

His

Ala

220

Arg

Ala

Lys

Ile

Asp

300

Val

Gln

Asp

Ser

His
380

Phe

Tyr

125

Ala

Glu

Asp

Phe

Leu

205

Gln

Lys

Ser

Lys

Pro

285

Glu

Leu

Asp

Leu

Pro

365
Ile

Glu
110
Ile
Gly
Leu
Gly
Thr
190
Glu
Glu
Asn
Leu
Arg
270
vVal
Leu
Arg
Ile
Glu
350

Tyr

His

95
Thr

Ser

Gln

Leu

Arg

175

Cys

Thr

val

Ser

Tyr

255

Lys

Glu

Phe

Leu

Lys

335

Val

Leu

Ala

i gepukllentd des CANODS:
caggeattca tcaaat 36gp 5

Tyr Tyr Val Ile Asp Phe Thr

Met

Met

Ser

Pro

160

His

Leu

Phe

Arg

His

240

Ser

Val

Val

Ser

Cys

320

Met

Thr

Gly

Ser



wa03Bsnencaaacgc cttcgttcca tggtttcaaa gtttt cRQ/EP2MS/050290

10
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20

25
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35

40

<211> 40 <212> DNA <213> Artificial Sequence 10
<220> <223> antisense oligonucl eoti de CANO37 <400>

<210> 20 <211> 40 <212> DNA 20 <213> Artificial
Setfrefice I1e220>Pr 23s en§ku Gl ghmuEyedie RlaCANDZBe TS
<4{{3> 20 gacagaaaagshtt gaaacca tggaaegaag gcgtttgtgouoo

40, < > <211> 0.< > < > ti.fici.al
SowtioGEe eI Y el RET YR TRREE A el e
35 <400> 21 agaf@yacta gtctagttaygcat gaaaca gggdcacag
3Lew<PAOPh2 2LADAR Bly By LaiR P2p ONALsR 18> Mot His Giadl Met

Sequence <22Q> -66 WD 2008/ Q8£102 PCT/ EP2008} 950290
< > < >
SRR AL 01 e CHNROZ O €2y
435 440 445
Asp Val Met His Leu Ser Gln Ser Pro Ser Val Ser Gln Leu Ser Val
450 455 460
Leu Ser Leu Ser Gly Val Met Leu Thr Asp Val Ser Pro Glu Pro Leu
465 470 475 480
Gln Ala Leu Leu Glu Arg Ala Ser Ala Thr Leu Gln Asp Leu Val Phe
485 490 495
Asp Glu Cys Gly Ile Thr Asp Asp Gln Leu Leu Ala Leu Leu Pro Ser
500 505 510
Leu Ser His Cys Ser Gln Leu Thr Thr Leu Ser Phe Tyr Gly Asn Ser
515 520 525
Ile Ser Ile Ser Ala Leu Gln Ser Leu Leu Gln His Leu Ile Gly Leu
530 535 540
Ser Asn Leu Thr His Val Leu Tyr Pro Val Pro Leu Glu Ser Tyr Glu
545 550 555 560
Asp Ile His Gly Thr Leu His Leu Glu Arg Leu Ala Tyr Leu His Ala
565 570 575
Arg Leu Arg Glu Leu Leu Cys Glu Leu Gly Arg Pro Ser Met Val Trp
580 585 590
Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr Asp

595 €00 605
Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn
610 615 620
<210> 13
<211> S
<212> PRT

<213> Homo sapiens

<400> 13

Val Leu Asp Gly Leu Asp Val Leu Leu
1 5

<210> 14

<211> 10
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Woe2@8887A82 15 agagagcat a tgagcagcca ttcat caaat BCERHOSE0290

10

15

20

25

30

35

40

<210> 23 <211> 36 <212> DNA <213> Artificial
Sequence 10 <220> <223> sense oligonucl eoti de CAN0O40

<210> 24 <211> 41 <212> DNA 20 <213> Artificial
SetfdenBE <220> <223> antisense ol i gonucl eoti de CANO32
2521840fmo2 da@iegb gggcgg ccgcecggtttc aaagttttct
gtcatttcta a 41 <210> 25 <211> 39 30 <212> DNA <213>
Artificial Sequence <220> <223> sense oligonucl eotide
c2Ng33'* 35 <400> 25 ttgttggcgg ccgcaat gga acgaaggcgt

t $gt §g@dlyr38er 8R4 (Pro2@lWUBr«ZTLe>AFE  <212> DNA <213>
Ariificial Sequence <220> -67 W) 2008/087102

PCT/ EP2008/ 050290 <223> anti sense ol i gonucl eoti de
CANO34 <400> 26 ggaggactcg aggttaggca tgaaacaggg
gcacag 36

<210> 15

<211> 10
<212> PRT

<213> Homo sapiens

<400> 15
Ala Leu Tyr Val Asp Ser Leu Phe Phe Leu
1 5 10

<210> 16
<211> S
<212> PRT

<213> Homo sapiens

<400> 16
Leu Tyr Val Asp Ser Leu Phe Phe Leu
1 5

<210> 17
<211> 9
<212> PRT

<213> Homo sapiens

<400> 17
Ser Leu Leu Gln His Leu Ile Gly Leu
1 5

<210> 18
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
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5 <210> 27 <211> 39 <212> DNA <213> Artificial
Sequence 10 <220> <223> antisense oligonucl eotide

\N@Emwm$n0x400> 27 15 ggaggactcg agctagttag gcarQHEBR298S/050290

10

15

20

25

30

35

40

ggacag 39, <210> 28 <211> 31 <212> DNA 20 <213>
4 EFHI® SLHAPEHEREOtL39FBRNUH 3> sense ol i gonucl eot i de
CAN106 25 <400> 28 cagaaaactt tgaaaccatg gaacgaaggc g

3l4mﬁ2l9> 29 <211> 31 30 <212> DNA <213> Artificial

ti: e <220 > <223> an%lsense ollgonucleotlde CAN107
35 L4663 GIEYCELTE FPP- ALYt PR aaagt tttct g 31
<210> 30 40 <211> 43 <212> DNA <213> Artificial
Seguenge <220> -68 WO 2008/ 087102 PCT/ EP2008/ 050290
<2232 ggnse oligonucl eotide CAN104 <400> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CANG37

<400> 19
ccacaaacgc cttcgttcca tggtttcaaa gttttctgtc 40

<210> 20
<211> 40
<212> DNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide CAN036

<400> 20
gacagaaaac tttgaaacca tggaacgaag gcgtttgtgg 40

<210> 21
<211> 39
<212> DNA

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CANO029

<400> 21
agagagacta gtctagttag gcatgaaaca ggggcacag 39

<210> 22
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
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ggagat at ac at at ggat cc aagcagccat tcatcaaata tgg 43 5
<210> 31 <211> 43 <212> DNA <213> Artificial

w@egeesme2 10 <220> <223> anti sense ol i gonucl RPGL/EB®08/050290

10

15

20

25

30

35

40

CAN105 <400> 31 15 ccatatttga tgaatggctg cttggatcca

t aGratRIECRIT o4 Bgonuglepside (A¥992 40 <212> DNA 20
<213> Artificial Sequence <220> <223> sense

oliganscl eotide CAN123 25 <400> 32 gacagaaaac
tttgaaacca tggaacgtcg tcgtctgtgg 40 <210> 33 <211> 40
38Pg5 3 DR zi%ga APRIXFPETRIS Setuence <220> <223> 36
anti sense oligonucl eotide CAN124 35 <400> 33
ccapagasrga cgacgttcca tggtttcaaa gttttectgtec 40 <210>
34%9 $211> 30 <212> DNA <213> Artificial Sequence
<2705 269 WD 2008/ 087102 PCT/ EP2008/ 050290 <223>
sefigé B4 gonucl eoti de CAN199

<213> Artificial Sequence

<220>
<223> sense oligonucleotide CAN040

<400> 23
agagagcata tgagcagcca ttcatcaaat atggceg 36

<210> 24
<211> 41
<212> DNA

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CAN032

<400> 24
acgtgggecgg ccgeggtttce aaagttttcet gtcatttcecta a 41

<210> 25
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide CANO033

<400> 25
ttgttggegg ccgcaatgga acgaaggcgt ttgtggggt 39

<210> 26
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
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<400> 34 ggaattccat atggatccaa gcagccattc 30 5 <210>
35 <211> 53 <212> DNA <213> Artificial Sequence 10

WGZZ(EB/B87162223> anti sense ol i gonucl eoti de CAN19 PRHEP2608650290

10

15

20

25

30

35

40

gagctctcg agtcagtggt ggtggtggtg gtggttcggce

’azgag%‘&ege gyonm@ﬁ g% Y935 20 <212> DNA 20
<213> Artificial Sequence <220> <223>
| Ppenosd i rrul atory oligonucl eotide CpG 1826 25 <400>
36 tccat t tcctgac tt 20 <210> 37 <211> 18 30

"539%G% FPTGCaPIREGEEce <220> <223> 36

| rmunostl mul atory ol i gonucl eotide CpG 1758 35 <400>
3<721toetﬁ:cagcg tgcgccat 18 <210> 38 40 <211> 54 <212>
DI\L(A)L > Artificial Sequence <220> -70 WD
200870

102 PCT/ EP2008/ 050290
<212> DN

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CANO035

<400> 27
ggaggactcg agctagttag gcatgaaaca ggggcacag 39

<210> 28
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide CAN106

<400> 28
cagaaaactt tgaaaccatg gaacgaaggc g 31

<210> 29
<211> 31
<212> DNA

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CAN107

<400> 29
cgccttegtt ccatggtttce aaagttttct g 31

<210> 30
<211> 43
<212> DNA

<213> Artificial Sequence

<220>
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<223> i mmunosti mul atory ol i gonucl eoti de Cp&006 <400>
38 accgatgacg tcgccggtga cggcaccacg tcgtcgtttt

wQe@gnstioyt cgtt 54 5 <210> 39 <211> 20 <21PCI/ERga08/050290

10

15

20

25

30

35

40

<213> Artificial Sequence 10 <220> <223>

i TAATR0STISFUP BIGPY 6P N GRY 6t i de CpGL668  <400> 39 15
tccatgacgt tcctgatgct 20 <210> 40 <211> 22 <212> DNA
20,9213 Artificial Sequence <220> <223>

I munostimul atory ol igonucl eoqti de GB456 25 <400> 40
t SHERGT A aiﬁtééééc/‘bccﬁé CEOY “£31G3¥Md "8B11> 127 30
<212> PRT <213> Haenophilus influenzae b <400> 41 Met
Lysiokesn Lys Thr Leu Ala Leu Ser Leu Leu Ala Ala Gy
Val,.key, 35 15 10 15 Ala Ay Cys Ser Ser H's Ser Ser
Asn Met Ala Asn Thr G n Met Lys 20 25 30 Ser Asp Lys
I fePI®A1e Ala His Arg Ay Ala Ser Ay Tyr Leu Pro
352140 A8 i40c@lustHiwndhir Leu Gu Ser Lys Ala Leu Al a
Phe Ala G n AGn Ala Asp 50 55 60 Tyr Leu Gu dn Asp
Lej, Ala Met Thr Lys Asp Gy Arg Leu Val Val 65 70 75
8

<223> antisense oligonucleotide CAN105

<400> 31
ccatatttga tgaatggctg cftggatcca tatgtatatec tcc

<210> 32
<211> 40
<212> DNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide CAN123

<400> 32
gacagaaaac tttgaaacca tggaacgtceg tcgtctgtgg

<210> 33
<211> 40
<212> DNA

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CAN124

<400> 33
ccacagacga cgacgttcca tggtttcaaa gttttectgtce

<210> 34
<211> 30
<212> DNA

<213> Artificial Sequence

<220>

- 69 -
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40
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Ile Hs Asp H's Phe Leu Asp Gy Leu Thr Asp Val Ala
Lys Lys Phe -71 WD 2008/ 087102 PCT/ EP2008/ 050290 85

WO0888D H's Arg His Arg Lys Asp Ay Arg TyrPOHEPXNa$/050290

10

15

20

25

30

35

40

Ile Asp Phe Thr 100 105 110 Leu Lys Gu Ile A@n Ser
L&tr 3@ 2F9et o Figer e igonsde PRI u Thr 5 115 120 125
<210> 42 <211> 111 10 <212> PRT <213> Artifici al
Sepyeenge  <220> <223> 1-Met; 2-Asp; 3-Pro; followed by

AA 20 to 127 of 15 Protein D <400> 42 Met Asp Pro Ser
s%‘%aaHF‘écaéethé’é’Fc‘ﬁ%%gmccﬂF%\cAsn Thr A n Met Lys 15
10 15 20 Ser Asp Lys Ile lle lle Ala Hs Arg Ay Ala
Ser10&d ys Tyr Leu Pro 20 25 30 du His Thr Leu Qu Ser
Lys ,Ala, Leu Ala Phe Ala G n G n Ala Asp 35 40 45 Tyr
LeU AU dn Asp Leu Ala Met Thr Lys Asp Ay Arg Leu
Vé:f”Va‘PNA 25 50 55 60 Ile Hi's Asp His Phe Leu Asp Ay
Lezn3FharAspcMal séqentys Lys Phe 65 70 75 80 Pro H s
Arg Hs Arg Lys Asp Gy Arg Tyr Tyr Val Ile Asp Phe
Thr. 85 90 95 30 Leu Lys Gu Ile A n Ser Leu Gu Mt
Tht*°@ u Asn Phe Qu Thr 100 105 110 <210> 43 35
<922P> B0 sersE] pRiPRyckeprdse AANLP | ci al Sequence <220>
40 <223> Protein D MAGE-A3-H s

<400> 35
ggagctctcg agtcagtggt ggtggtggtg gtggttcggce ataaagcacg ggc

<210> 36
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> immunostimulatory oligonucleotide CpG 1826

<400> 36
tccatgacgt tcctgacgtt

<210> 37
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> immunostimulatory oligonucleotide CpG 1758

<400> 37
tctcccagecg tgcgccat

<210> 38
<211> 54
<212> DNA

<213 Artificial Sequence

<220>
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<400> 43 Met Asp Pro Lys Thr Leu Ala Leu Ser Leu Leu
Ala Ala Ay Val Leu 1 5 10 15 -72 WD 2008/ 087102

wWERsBPAMDE/ 050290 Ala Gy Cys Ser Ser H s SePCBEP2048050290
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Met Ala Asn Thr G n Met Lys 20 25 30 Ser Asp Lys Ile
| F223P| EAREs HTS L A Y P 9RPecISeF 1d] $ra3A06 ey Pro 35 40
45 5 Au H's Thr Leu Au Ser Lys Ala Leu Ala Phe Al a

Amed g Ala Asp 50 55 60 Tyr Leu AQu G n Asp Leu Al a

Met Thr Lys Asp Ay Arg Leu Val Vval 65 70 75 80 1Ile
HCIRERIGT BoIE TR RETFCRSP [ERC T AP R A £ 58
Lys Phe 10 85 90 95 Pro His Arg H's Arg Lys Asp Ay
Argolyso Tyr Val Ile Asp Phe Thr 100 105 110 Leu Lys
GI(éJllLI% Gn Ser Leu Gu Met Thr Qu Asn Phe du Thr

MET 7115 120 125 15 Asp Leu Gu Gn Arg Ser Gn H s
G5y¥Pro Gu Au Ay Leu Gu 130 135 140 Al a Arg
GiaL3e artAlfacisguséduenteu Val Ay Ala A n Ala Pro Ala

Thr 145 150 155 160 GQu Qu @n du Ala Ala Ser Ser
SleZOSer Thr Leu Val G u Val Thr 20 165 170 175 Leu

dY Gu Val Pro Ala Ala Gu Ser Pro Asp Pro Pro G n
Set23pr gmupger irgbatgy ¢ igomrslenr BeSEPCISES Leu Pro Thr

Thr Met Asn Tyr Pro Leu Trp Ser 195 200 205 25 dn
SefoolY§o G u Asp Ser Ser Asn Gn GQu Gu Gu Gy Pro

Ser Thr 210 215 220 Phe Pro Asp Leu Gu Ser du Phe
RPN o163 S Arg Lys Val 225 230 235 240 Ala 20
G u Leu Val H's Phe Leu Leu Leu Lys Tyr Arg Ala Arg
GiroRreo 30 245 250 255 Val Thr Lys Ala Qu Met Leu
Ady,,35€e5, Val vVal dy Asn Trp @n Tyr

<212> DNA

<213> Artificial Sequence

<220>

<223> immunostimulatory oligonucleotide CpG5456

<400> 40
tcgacgtttt cggcgegege cg 22

<210> 41
<211> 127
<212> PRT

<213> Haemophilus influenzae b

<400> 41
Met Lys Leu Lys Thr Leu Ala Leu Ser Leu Leu Ala Ala Gly Val Leu
1 5 10 15
Ala Gly Cys Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
20 25 30
Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro
35 40 45
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
50 55 60

Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val val
65 70 75 80
Ile His Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe
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260 265 270 Phe Phe Pro Val Ile Phe Ser Lys Ala Ser
Ser Ser Leu G n Leu Val 275 280 285 35 Phe Ay lle

waLawshguonet G u Val Asp Pro Ile @y H s Leu TRCT/EP208/050290

10

15

20

25

30

35

40

290 295 300 Phe Ala Thr Cys Leu Gy Leu Ser Tyr Asp
Ay Leu Leu A §>Asp Asn 305 31 315 320 dn |1% Met
Prio Hys AdbaHi@ yrd eys ey Gle akberWalrydt ed1 Alia hée phkerhr
40 325 3305’0%5 Ala Arg Glu @I Asp Q/s Ala Prg,Au Gu
\}%/ﬁslle Trp. 4 1 G u Leu Ser_Val Leu Gu
Ph G UG §7 FRCHER) %‘b MSErThIrI Sl‘Lé‘ﬁ“cE}v A5p 355
360 3651173 WO 2008/ 0871020 PCT/ EP2008/ 0502230 Pro Lys
Lys Leu Leu Thr A n H's Phe Val @ n G u Asn Tyr Leu
Gu 370 375 380 Tyr Arg An Val Pro Ay Ser Asp Pro
Ala Cys Tyr Gu Phe Leu Trp 385 390 395 400 5 Gy Pro
Arg°Al Y Leu Val G u Thr Ser Tyr Val Lys Val Leu His
Hizs1>408 410 415 Met Val Lys Ile Ser Ay Ay Pro H's
IlA,Sesrrlyr Pro Pro Leu His 420 425 430 G u Trp Val
Leu Arg Gu Ay du du Ay Ay Hs Hs Hs Hs Hs
56 908 S s 450 15 <2105 44 <2115 100
<212> PRT <213> Artificial Sequence 20 <220> <223>
tfmoas fromprotein D from Haenophilus influenzae for

USS 3l N 4P D / 3 PRAVE: 4 §o§f&zlé8%ﬁAﬁ4sz0%o4fb72§f Met Ser
Ser His Ser Ser Asn Met Ala Asn Thr G n Met Lys Ser

Asp Proteln

<400> 42
Met Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys
1 5 10 15
Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro
20 25 30
Glu His Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp
35 40 45
Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val val
50 55 60
Ile His Asp His Phe Leu Asp Gly Leu Thr Asp vVal Ala Lys Lys Phe
65 70 75 80
Pro His Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr
85 S0 95
Leu Lys Glu Ile Gln Ser Leu Glu Met Thr Glu Asn Phe Glu Thr
100 105 110

<210> 43
<211> 450
<212> PRT

<213> Artificial Sequence

<220>
<223> Protein D-MAGE-A3-His

<400> 43
Met Asp Pro Lys Thr Leu Ala Leu Ser Leu Leu Ala Ala Gly Val Leu
1 5 10 15
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W wsdsAaIPhe Ala G n An Ala Asp Tyr Leu 30 3BCEHBOP2058/050290
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151015 Lysllellelle Ala Hs Arg Gy Ala Ser Ay
Tyr Leu Pro Qu Hs 20 25 30 Thr Leu Qu Ser Lys Ala

Gu dn Asp Leu Ala Met Thr Lys Asp Ay Arg Leu Val
Vat2 Plg fssSes§e5581g0SenSpT Hisa %Aﬁw%ﬁh@%n L T
Asp Val Al a2¢ys Lys Phe Pro s 65 70 75 80385 Arg

Hosr AL S1ASR18 e FeMalaid Iy M pro
Leu Lylg,l ﬂy}SéSI 90 51)5 A Aﬁga s é@r% Gl:eéfAiiéuS%GAﬁﬂl\/Etpg LLPl C Gu

Asn Phe Qu Thr 100 105 *40 <210> 45 <2113 127 <212>
PRIU 29 Fhrakey Fileisslr Begdéadeu- ¥k W Z0868F DB8F1QAla Asp
PCT/ EP2008/ 050290 <229> <223> the as dorom protein D

f’El:’i%mLt'@%mpgirl lzll‘gp Lréf.ll Hﬁ{]ﬁgg Toéoﬂyyiggld’lstr%Leu val 1'?11

H's sequence 5 <400> 45
L‘é?J Al a Leu Ser d’ Leu Ala Ala d y°Vval Leu 15 108(15
Al Giy P@psHSerPhsereul—l\so Sey Isar THAs AspvBEtal Able Ags Lifsr Phe
Gn Met Lys 10g20 25 30 Ser AspolLys lle lle Il esAla

;'F]l?o@ré Péngﬁe%ri%gs%y E).( A&%uT)&zg‘yﬂﬁpaIG{)le %s% % Hkhr
Asp 50 55 8¢ 15 Tyr Leu GH?SGI n Asp Leu Al &%kt Thr
Lysu Agp dBuyI W glhelerVedu Yah b 7THx @Hu 8@n bHee GHi SThASHet
Hi s Phe 3eu Asp Ay Leu Thg Asp Val Ala Lys Lys Phe
Asp Leu Glu Gln Arg Ser Gln His Cys Lys Pro Glu Glu Gly Leu Glu
130 135 140
Ala Arg Gly Glu Ala Leu Gly Leu Val Gly Ala Gln Ala Pro Ala Thr
145 150 155 160
Glu Glu Gln Glu Ala Ala Ser Ser Ser Ser Thr Leu Val Glu Val Thr
165 170 175
Leu Gly Glu Val Pro Ala Ala Glu Ser Pro Asp Pro Pro Gln Ser Pro
180 185 150
Gln Gly Ala Ser Ser Leu Pro Thr Thr Met Asn Tyr Pro Leu Trp Ser
195 200 205
Gln Ser Tyr Glu Asp Ser Ser Asn Gln Glu Glu Glu Gly Pro Ser Thr
210 215 220
Phe Pro Asp Leu Glu Ser Glu Phe Gln Ala Ala Leu Ser Arg Lys Val
225 230 235 240
Ala Glu Leu Val His Phe Leu Leu Leu Lys Tyr Arg Ala Arg Glu Pro
245 250 255
Val Thr Lys Ala Glu Met Leu Gly Ser Val Val Gly Asn Trp Gln Tyr
260 265 ' 270
Phe Phe Pro Val Ile Phe Ser Lys Ala Ser Ser Ser Leu Gln Leu Val
275 280 285
Phe Gly Ile Glu Leu Met Glu Val Asp Pro Ile Gly His Leu Tyr Ile
290 295 300
Phe Ala Thr Cys Leu Gly Leu Ser Tyr Asp Gly Leu Leu Gly Asp Asn
305 310 315 320
Gln Ile Met Pro Lys Ala Gly Leu Leu Ile Ile Val Leu Ala Ile Ile
325 330 335
Ala Arg Glu Gly Asp Cys Ala Pro Glu Glu Lys Ile Trp Glu Glu Leu
340 345 350
Ser Val Leu Glu Val Phe Glu Gly Arg Glu Asp Ser Ile Leu Gly Asp
355 360 365
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85 90 95 Pro H's Arg His Arg Lys Asp Gy Arg Tyr Tyr
Val Ile Asp Phe Thr 20 100 105 110 Leu Lys Qu lle

wW@aRews8snolieu Au Met Thr Au Asn Phe du Thr m@r/mmosmsoz%
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13150 L7§ LV\Q ]geuo%/eg%logl gl_/ %%Zog%l\ég%gu AsT Iv%eu Glu

usi o otein conpriSing an | nogenlc
fragﬁ%?lt t hereof, and®*® (b) a het er ol of8us fusi on
payt Aeg qimovei mrdemyvm‘k fasprarpr pleicps ByrwhBer eha deheTrp
sagd fusion partnefgprotein does n@ksi ncl ude the 400
ngr%tl on _sequence Qr sig uence frorToprote nH
NPFodt et parthe? pr bt éfh %férrF ed® rLB’r%\ﬁ L&F 135, B
V\,hl ch the fusidA>partner protei#® conprises am rd>s
agédyaMatysAspe Bed @l o1y wirb iR the shk teimrusrefrduhgis
fusion protgip 10 sequence gnd in which the fysion
partner proteln does not include the secretion
s%]cfugﬁﬁe Or et §halCiSeflieride Bt FHofey dlip, i HAs s &P
partner 450t ein accordi ng4¢o claim2, in %8 ch the
prot @i D sequence conprises or consists of
appr%hmﬂtely or exactly amno acids 17 to 127, 18 to
127, 9 to 127 or 20 to 127 of protein D. 15 4. A
fusion partner protein of any preceding claimin which
one or nore amno acids fromthe protein D fusion
pagineg, protein are del eted or replaced by
supstitution. 5. A fusion partner protein according to
cFai" 2% n which the amino acids are substituted with
cotiger 8% i ve substitutions. 6. A fusion partner
peotel Araccerdi Bgqledcel aim4 or 5 in which 1, 2, 3, 4,
5 6, 7, 8 9 or 20 nore am no acids are substituted.
7. A fusion partner protein according to any preceding
cF4% i n which the secretion sequence or signal
sefilentie b froot pratebn rieffoes Haemenhp L ox iimbl wngaan no
aci ds ot @sd6in alghi/38praEL@i Obedlt@catural ly
occurring protein. 8. A fusion partner protein
according to any preceding claimin which the
sétt%t tdbn or 25 signal sequence of protein Dis the
NMéterser nadr A8 @t Merassdsleofalpr pdreirhr B1n9MetALf siSde@nAsp
prptei n corrpri Sikng the fusion p@gtner protei n of;sany
sign prot conpri SI t
fu%? 32e2§ret %{eer A§?o 1 ﬁr%tﬁén]{} 0 GaYmoy 2"t 8% a 8 e
one or nor e2@um)ur anti gens ©r i nmrunogeni c péPtions
t her eeh.cillseAkHsdlanLgr ot ei theaf:0GUL Y nt Ol L hap My? Dfu
10 conprising the tunour ,gntigen 30 PRAMg or an

i nMunogeni ¢ gortl on thereof. ,
Glu Glnh Asp L Ala Met Thr Lys Asp Gly Arg Leu Val val Ile His

50 55 60
Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe Pro His
65 70 75 80
Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr Leu Lys
85 90 95
Glu Ile Gln Ser Leu Glu Met Thr Glu Asn Phe Glu Thr
100 105

<210> 45
<211> 127
<212> PRT

<213> Artificial Sequence
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12. A fusion protein according to claim1 or 11 in
whi ch the i nmmunogeni c fragnent or portion of PRAME

W@owp8Hes or consists of one or nore of the fRCT/BAI0N$050290

epitopes: -76 WD 2008/087102 PCT/ EP2008/ 050290
VLDGLDVLL (PRA 1-1a; SEQ I D NO XX); SLYSFPEPEA
LP86;42 151; SEQ ID NO XX); ALYVDSLFFL (PRA3 39; SEQ
;  _LYVDSLFFL gPRA31 39; SEQID and 5
seemtuhaaa( BRAR FEORST DSHEM BRIRePiedts %flum i on
pr ot eiferaesoidi DL 63 ¢REEHI® srquélcconpri si ng one or
nDre of the follow ng tunour antigens or tunour
%594$ derivatives or an inmrunogenic portion
Tereo MAGE 1, MAGE 2, MACE 3, MAGE 4, MAGE 5, MAGE
G’Eetl\/NEEP’/? LYRpBE gsu NAeELD: SRAGEU1BEY ARG 1216 IWKekE 1ep,
MAGE Bl, MAGE B2, 10 MAGE B3, MAGE B4, MACE O, 1MAGE
Gd.a éﬂy cbs fdisi an m&pts@rns@cggﬁ QicROat0 26k A 43, MBt Lys
which'l, "2, 3, 4, 5 6, 7, 9, 10 or nore _am no
aci ds may 6@ del et ed fron1oF substituted in the anino
asirdrseduencde bfe the AIRNGE angigenilalSer AyuSitoheu Pro
proteinszaccording to claksm 14 in which 2 &m no aci ds
s 8] ehed L o o1 dhend Lel WU Ol NaME AL rco
sequence . usion protein according to claiml
14 or®15 wherein the ¥ntigen is MAGE-A3 or an
i Trruhoy 6 Glpoksn dau tAler B Thi rbyahisrh GEhArbAE K31 Val
ad¥t i gen conprises,er consists of anino acid 3 to A4
Ng in.acco cl gj 0
(¥1%3% ?HEStﬂﬁﬁﬁfgzﬁ i g n?%grper§ a&?%ggaiﬁl ﬁgr@h
i s selected fr®m one of the fol3%wi ng antigens 6P an
| IURDY @ng HipoRtd Gms AspetBoRrghiyehTy:s vabld et dsmdiPheClthr
an i mune rggponse to the anpggen: Wi-1. W- 1K BAGE

@%Y%ngA%ﬁAﬁi alﬁ%%&l%ﬂo%’lgsf Niﬁs %néém P?s“%ruos &in),

HASH1, HASH2, Cripto, B728 NY- BR1.1, P56, MJC 1,
Prost ase, STEAP, tyrosinase, telonerase, survivin,
CASB616, 25 P53, and/or Her-2/neu, SSX-2; SSX-4;

SSX-5; NA1l7; MELAN-A; P790; P835; B305D;, B854;
CASB618 (as described in WO0O0/53748); CASB7439 (as
described in WO01/62778); Cl1491; C1584; and C1585.

18. A fusion protein according to any of clains 1 or 9
to 17, further conprising an affinity tag. 30 19. A
fusion protein according to any of clains 1 or 10 to
18 additionally conprising one or nore |inker
sequences between the fusion partner protein and the
tunour antigen or imrunogenic portion thereof; and/or
bet ween the fusion partner protein
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-77 WO 2008/ 087102 PCT/ EP2008/ 050290 and a His tail
or other affinity tag; and/or between the tunour

W@riosH&MODr i nmunogeni ¢ portion thereof and aP¢i/BP1088/050290
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or other affinity tag. 20. A nucleic acid sequence
encodi ngparMisi on protein or fusion partner protein as
clainmed 1n any of clains 1 to 19. 5 21. A vector
conprising the nucleic acid sequence of claim20. 22.
A host cell transformed with the vector of claim2l.
25, AK“@QE@F%@“G@WPEF‘HEng a fusion protein or fusion

o ERAPLPLF Lol SRR R B St 2, Lo

'n c a|m20 or a vector

ap) alheichddgdu’ fugib@pafinéd protéln Aérivell f¥@f prdieinds, cl ai med
in claim23 additionally conprising an adjuvant,

awbgrein the satd desden mnnat plojeir foesiioh @mcbide ¢hresrotetion se@@ncetor
vacci.ne as%ﬁjji ai rre cI aim 24 wherein the adjuvant
cYRP Seqen rWﬁLpro and/ or a CpG ol i gonucl eot i de.

26. A PuYRLHrREr ﬁr%te% éérﬁ%q fidtn Bﬂﬂclﬁ’b o Fhi® tlgégflfsﬁ)n%ﬁrtﬁélr protein
use in nedicine. 15 27. Use of a protein or nucleic

aoomlprmes mntommdssMetl-AspJfErb der sitthirf the N teemimas of detfusien protein
a vac f not her apeut i tre ting a
p%ﬁqP%WF agﬁfnf @P}Cﬁg %gglé@rpartz@r prse\teﬁlr%@ st ipgnd pHGEEHYP
quHérﬁ%rB{gﬂLL%ﬁuéh@QBf@%ké‘ngt he step of expressing in
a ce a fusio

protein conprising a fusion partner

PB.OA €isiorase@etlprogeit accardingfo dthigi 20En Whidhah8 pro2éin Zﬁseqﬁence
process according to claim28 in which the cell is
beQIuRIESeH AF Con3ts ok approxBRAely O sXaftingmine eqids hi ‘2)912|7n18 to 127,

Why £y % 36487 Lol B COLT - 81 A process

accor o any fr,e 28 to 30 in which the

f ysA ‘Pl[‘slcﬁf ﬁrﬁi’ef\pﬂoﬁeln eR Ay 6Ringt1AmGa Whi@Borbritisie latihEacids
protein. 32. A process accordi ngdt o claim 31 further

c oprthe progein Refugion padheripyefemare feleted ot reptaged b substitution.

purjf.ying the ex ressede| otenfromthe sed
Cs1 A Ssiogbarites SERIRES R T et RuShiel s Gritare
b¥ubtshﬁtéﬂr\9i@l?§(§1591fvamsu‘3§tltﬁ{1§ﬂ§m 28 to 32. 34. A

hod of treating a patient suffering from cancer
cénzplfmsa;ompprmIeEpmtmnpa@:brdmgim alaigt €o1 High whiphdt 2iH 4, 5,6, 7, 8,9 or
nucl ei c. aC|d vect or or vaccine as clainmed herein. 30
3BorerdiRing S1ds AreubHISS: or the method of claim 34 in

V\?a§ %Jsﬁ&{s a%@? otdir? a&%hﬁ Wﬁglcm%wh%hetﬂggecrenon

ancer SUC rcoma, ovaril

CedyQerice dﬂ@@dalas@duemee kf proREe D, refedyiadl approrfitelycaling esital to 16,
carci noma, nultiple nyeloma, |eukema including acute

| $0KSrArd 9 thegmbwpthaerearmnepreicHoma. - 78
8. A fusion partner protein according to any preceding claim in which the secretion or
signal sequence of protein D is the N-terminal 19 amino acids of protein D.
9. A fusion protein comprising the fusion partner protein of any of claims 2 to 8.
10. A fusion protein comprising the fusion partner protein of any of claims 2 to 8 and
one or more tumour antigens or immunogenic portions thereof.
11. A fusion protein according to claim 9 or 10 comprising the tumour antigen
PRAME or an immunogenic portion thereof.
12. A fusion protein according to claim 1 or 11 in which the immunogenic fragment

or portion of PRAME comprises or consists of one or more of the following epitopes:
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VLDGLDVLL (PRA'%'%.; SEQ ID NO:XX);

SLYSFPEPEA (PRA'***!; SEQ ID NO:XX);

ALYVDSLFFL (PRA*%; SEQ ID NO:XX);

LYVDSLFFL (PRA*"3%; SEQ ID NO:XX) and

SLLQHLIGL (PRA**™*; SEQ ID NO:XX).
13. A fusion protein according to claim 9 or 10 comprising one or more of the
following tumour antigens or tumour antigen derivatives or an immunogenic portion
thereof: MAGE 1, MAGE 2, MAGE 3, MAGE 4, MAGE 5, MAGE 6, MAGE 7,
MAGE 8, MAGE 9, MAGE 10, MAGE 11, MAGE 12, MAGE B1, MAGE B2,
MAGE B3, MAGE B4, MAGE C1, MAGE C2.
14. A fusion protein according to claim 13 in which 1,2,3,4,5,6,7, 8,9, 10 or more
amino acids may be deleted from or substituted in the amino acid sequence of the
MAGE antigen.
15. A fusion protein according to claim 14 in which 2 amino acids are deleted from
the N-terminus of the MAGE sequence.
16. A fusion protein according to claim 13, 14 or 15 wherein the antigen is MAGE-A3
or an immunogenic portion thereof, in which the MAGE-A3 antigen comprises or
consists of amino acid 3 to 314 of MAGE-A3.
17. A fusion protein according to claim 10 in which the tumour antigen or derivative
thereof is selected from one of the following antigens or an immunogenic portion
thereof which is able to direct an immune response to the antigen: WT-1. WT-1F,
BAGE, LAGE 1, LAGE 2 (also known as NY-ESO-1), SAGE, HAGE, XAGE, PSA,
PAP, PSCA, P501S (also known as prostein), HASH1, HASH2, Cripto, B726, NY-
BR1.1, P510, MUC-1, Prostase, STEAP, tyrosinase, telomerase, survivin, CASB616,
P53, and/or Her-2/neu, SSX-2; SSX-4; SSX-5; NA17; MELAN-A; P790; P835;
B305D; B854; CASB618 (as described in WO00/53748); CASB7439 (as described in
W001/62778); C1491; C1584; and C158S.
18. A fusion protein according to any of claims 1 or 9 to 17, further comprising an
affinity tag.
19. A fusion protein according to any of claims 1 or 10 to 18 additionally comprising
one or more linker sequences between the fusion partner protein and the tumour

antigen or immunogenic portion thereof; and/or between the fusion partner protein
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and a His tail or other affinity tag; and/or between the tumour antigen or immunogenic
portion thereof and a His tail or other affinity tag.

20. A nucleic acid sequence encoding a fusion protein or fusion partner protein as
claimed in any of claims 1 to 19.

21. A vector comprising the nucleic acid sequence of claim 20.

22. A host cell transformed with the vector of claim 21.

23. A vaccine containing a fusion protein or fusion partner protein as claimed in any
of claims 1 to 19 or a nucleic acid as claimed in claim 20 or a vector as claimed in
claim 21.

24. A vaccine as claimed in claim 23 additionally comprising an adjuvant, and/or
immunostimulatory cytokine or chemokine.

25. A vaccine as claimed in claim 24 wherein the adjuvant comprises 3D-MPL, QS21
and/or a CpG oligonucleotide.

26. A vaccine as claimed in any of claims 23 to 25 for use in medicine.

27. Use of a protein or nucleic acid or vector as claimed herein for the manufacture of
a vaccine for immunotherapeutically treating a patient suffering cancer.

28. A process for producing a fusion protein comprising the step of expressing in a
cell a fusion protein comprising a fusion partner protein according to any of claims 1
to 8.

29. A process according to claim 28 in which the cell is a bacterium.

30. A process according to claim 29 in which the bacterium is E. coli.

31. A process according to any of claims 28 to 30 in which the fusion protein is
expressed in a cell as an insoluble protein.

32. A process according to claim 31 further comprising the step of lysing the cell and
purifying the expressed fusion protein from the lysed cells.

33. A fusion protein obtained by or obtainable by the process of any of claims 28 to
32.

34. A method of treating a patient suffering from cancer comprising the step of
administering a protein, nucleic acid, vector or vaccine as claimed herein.

35. The use of claim 27 or the fnethod of claim 34 in which the cancer is selected
from melanoma, breast, bladder, lung cancer such as NSCLC, sarcoma, ovarian
cancer, head and neck cancer, renal cancer, colorectal carcinoma, multiple myeloma,

leukemia including acute leukemia and oesophageal carcinoma.
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