VACCI NE The present invention relates to fusion proteins conprising an
antigen derived fromthe so-called tunour rejection antigen PRAME (al so
known as DAGE) |inked to an 5immunol ogi cal fusion partner which provides T
hel per epitopes, such as, for exanple protein D from Haenophilus influenzae
B, methods for preparing the same andA8ANKr mul ating vacci nes and use of
the sane for treating a range of cancers, including, but not limted to
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for exanple Exp Hematol. 2000 Dec; 28(12):1413-22. In patients it has _been
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Protein Dis a surface protein of the gran}negative bacterium Haenophil us
i nfluenza B. |nf rnation on i munol ogi S|on I ved from
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prepared to increase the imunogenicity of the antigen and/or aid

product i orspedifit Her @recintigon typeapphopthi atnenuga apstetmiie sx@ndd or a gduffarey asegent or
exanpl e WD 99/ 40188 whi ch describes a fusion protejn of MAGE an? for
exfnpl e préifeicat B cglis and dcsllp e ormeds %H@nah%ﬁq% XelpR-chpyper@aliypam to
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product. Brief Description of the Figures and Cbnstructs/Sequences Fi gure
1 SDS-page analysis of Construct 3 and 4 Figure 2 SDS-page anal ysis of
Construct 3a and 4a Figure 3
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CD4 response (ASO | B adjuvant) Figure 4 CD8 response (ASOLB adj uvant
-20070499) Figure 5 CD4 response (AS15 adjuvant) Figure 6 CD8 response
(AS 15 adjuvant) Figure 7 A nmarked up am no acid sequence of exanples of
constructs of the present invention Figure 8 Alignnent between

Li poD- MAGE3- FiU4{iR'srey Povie: zmnoahafo}s tbtf/lgnmmwstpmsTblsE@OWDﬂmnm)nersweméo 9

Al i gnnent bet wee sharedse the al r ot Df rom em)phl | us

i nfl uenzae ( r%hﬁﬁ morﬁg:lflﬁﬂ%n %B‘? %3 eD g%(ﬁ ﬂf?%e T’—*Tgure 10
Al'i gnment bet weent heshar edsequenceof theorl gi nal pr ot ei nDf r om Haenophi | us

I nfl uenzae (SEQ I D NO 41), the pD-MAGE3-Hi s (SEQ 1D NO 45) and a construct
of pD1/3- PRAME- Hi s whi ch does not include the am no acids 2-D and 3-P (SEQ
I D NO 44) Fi geftginldiperit@itPagen anpldustesthaf Bl BstRRANEW dah Byt h@%emory

secretion signal E) and His-tail (Hs) in pET21 vector. Figure 1

Sequence of meohmlmajnlhalmm%%tem s (SEQ I D NO 44) Construct (Exarrpl e 1)

It is hypothesized by some that PRAME 1s involved in cell death or cell cycles. It
has been shown by some groups to be expressed in melanoma and a wide variety of
tumours including lung, kidney and head and neck. Interestingly it also seems to be
expressed in 40-60% leukemia such as acute lymphoid leukemia and acute myeloid
leukemia, see for example Exp Hematol. 2000 Dec;28(12):1413-22. In patients it has been
observed that over expression of PRAME seems to be associated with higher survival and

lower rates of relapse in comparison to those who do not over express the protein.

The antigen and its preparatton are described in US patent No. 5, 830, 753.
PRAME is found in the Annotated Human Gene Database H-Inv DB under the accession
numbers: U65011.1, BC022008.1, AK129783.1, BC014974.2, CR608334.1, AF025440.1,
CR591755.1, BC039731.1, CR623010.1, CR611321.1, CR618501.1, CR604772.1,
CR456549.1, and CR620272.1.

Protein D is a surface protein of the gram-negative bacterium, Haemophilus
influenza B. Information on immunological fusion partners derived from protein D can be

obtained from WQ 91/18926.

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.



| MDP- 20-127 - Protein D - PRAME - TSGHHHHHH (pl asm d TCMP14) (nucl eoti de
sequence SEQ ID NO 1; amno acid sequence SEQ ID NGO 2) Construct 2
(Exanmpl e 2) NMDP- 20-127 - Protein D - PRAME - no His tail (plasmd TCVWP14)
(nucl eotide sequence SEQ ID NGO 3; am no acid sequence SEQ I D NO 4)
Construct 3 (Exanple 3) WMDP- 20-127 - Protein D - PRAME - LEHHHHHH

(plasm d pET21) (nucleotide sequence SEQ ID NO 5; am no acid sequence SEQ
| D NO 6) Construct 4 (Exanple 4) NMNDP- 20-127 - Protein D - PRAME - no H's
tail (plasm d pET21) (nucleotide sequence SEQ ID NGO 7; am no acid sequence
SEQ I D NO 8) Construct 3a (Exanple 3a) MNMDP- 20-127 - Protein D - PRAME -

HHHHHH (pl asmi d pET26) Huufdleeijiide elinaes s(CbhiiNds/Bquaigeso acid
sequence SEQ 1D NGO 10) Construct 4da (Exanple 4a) NDP-. 20-127 - Protein D -

PRAVE - no Higrqlai | ( p| &5Hpees pEipssy! Contiei édtd e sequence SEQ ID NO. 11:

am no acid [S§ ce btésbslpi\g@anhéllsa%hg%ﬂ&@aahdapt(é D NOTI)” "is the DA
sequence for_Exanple 1 Seguence EQ 1D NO 2) is the amno.-acid

sequence forfi¥ahpl e 1 §@€|EFé1?P@§(éSO(I§E@J‘PD)NOS) is the DNA sequence for

Exanpl e 2 Seg e 4 (oE@glrgg})dﬁlgg(Aso;Badj{p}m am7o@9pcl d sequence for Exanpl e 2
Sequence 5 |SEQ-}FDNO

I0-5%) _is-the DNA -sequence—for Exanple 3 Sequence 6 (SEQ
| D NO 6) Figure 5 ‘CD4 response (AS15 adjuvant)

Figure 6 CD8 response (AS15 adjuvant)

Figure 7 A marked up amino acid sequence of examples of constructs of the present
invention

Figuie 8 Alignment between LipoD-MAGE3-His (SEQ ID NO:43} and pD1/3-PRAME-His
(SEQ ID NO:10)

Figure 9 Alignment between the shared sequence of the original protein D from
Haemophilus influenzae (SEQ 1D NO:45) and the LipoD-MAGE3-His (SEQ ID
NO:43)

Figure 10 Alignment between the shared sequence of the original protein D from

Haemophilus influenzae (SEQ ID NO:41), the pD-MAGE3-His (SEQ ID NO:45)
and a construct of pD1/3-PRAME-His which does not include the amino acids 2-D
and 3-P (SEQ ID NO:44)

Figure 11 SDS page analysis of pD1/3-PRAME with 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 [D NO:2)
Construct 2 MDP- 20-127 - Protein D ~ PRAME — no His tail {plasmid TCMP14)
(Example 2) (nucleotide sequence SEQ 1D NO: 3; amino acid sequence SEQ 1D 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 I} - 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; anuno acid sequence SEQ ID NO:12)
Sequence 1 18 the DNA sequence for Example 1

(SEQ ID NO:1)




Is the am no acid sequence for
Exanpl e 4 Sequence 8 (SEQ | D NO 8)
Exanpl e4 Sequence 9 (SEQ I D NG 9)
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{(SEQ ID NO:6)

Sequence 5 is the DNA sequence for Example 3
(SEQ ID NG:5)
Sequence 6 is the amino acid sequence for Example 3

Sequence 7 is the DNA sequence for Example 4

{SEQ ID NO:7)

Sequence 8 is the amino acid sequence for Exampled

(SEQ ID NG:3)

Sequence 9 is the codon optimized DNA sequence for Example 3a
(SEQ ID NO:%)

Sequence 10

(SEQ ID NG:10)

1s the amino acid sequence for Example 3a

Sequence 11

(SEQ ID NO:11)

is the codon optimized DNA sequence for Example 4a

Sequence 12

(SEQ ID NO:12)

is the amino acid sequence for Example 4a

SEQIDNO:13 | VLDGLDVLL (PRA"™'™)
SEQIDNO:14 | SLYSFPEPEA (PRA'™ P
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

SEQID NO:36 | TCC ATG ACG TTC CTIG 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 | TCCATG ACG TTC CTG ATG CT (CpG 1668}

SEQ ID NO: 40 TCG ACG TTT TCG GCG CGC GCC G (CpG 5436)

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

SEQ ID NQ: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 Haemephilus influenzae for use in a pD1/3-

4.



COTr TIT GTC On (CpG 2006) SEQ ID NO 39 TOO ATG ACG TTC CTG ATG CT (CpG
1668) SEQ ID NO 40 TOG ACG 1 IT TOO GCG COO GCC G (CpG 5456) SEQ I D NG 41
AA 1l to 127 of Protein D from Haenophilus influenzae SEQ I D NG 42 1- Met;
2-Asp; 3-Pro; followed by AA 20 to 127 of Protein D SEQ ID NO 43 Anmi no acid
sequence of protein D [lF@xMivVAGEqghdice H'sS SEQ I D NO 44 Amino acids from

protei n D ttpmtaerephrius—+nil-uenzae: for-use—in :
sequence SECHYE N5 [iTH 26t B POBH P igtdiasmeshily ofiepras{sp el e PDI/A-
i nfluenzae|for use in aMADEHiskequMACSE- H s sequence Summary of the invention
The pr esent—nvent+-onr—provides—a—fuston—protetrn—ecomprising:—5a)—PRAME-Or an
i mmunogeni ¢ fragnent thereof, and b)a heterol ogous fusion partner derived
fromprotein D, wherein the said fusion protein does not include the
secretion sequence (signal sequence) of protein D. 10The present invention
further progudesadof thsiifyenfant ner protein as described herein derived from
protein D, in which the fusion partner protein does not include the

secretion sequeride poesesi ignentioseyuadrse fgfiop porieinsomprising: The
present invenpti f.urt her .provides fusi rotejn as described herein and
an Ps5anti geft or% ﬁéﬁﬁngﬁgvg@g@nc3w¥n?ﬁgﬂagggaﬁi i nvention further

provi des a kysi QMmoAAbBSs BLiBh Sloindi @t VEArbnqRERAO LI n D, in which the
fusion partnéer proteln conprises or consists of amno acids 20 to 127 of
protein D. Iwheenie tlendagtifugintprofeint dves poesehideitiny entdtion seqracofsigmi £qagricap
acids fromthe 20 protein D fusion partner protein as described herein may
be del eted @fpfﬁ?nl% repl aced by substitution. The am no acids nay be
substituted with conservative substitutions as defined herein, or other

am no acids nmay be used. In one enbodinent, 1, 2, 3, 4, 5, 6, 7, 8, 9 or
nmorg ani no aci dsrhesyredeat siReHbd Qirgdr p2H/Ide PARiR purldef Paitan apaetdtided peaiei n
as described herein may additionally or alternatively contain deletions or

i nsertions weriheth{romepraiimP, dc Wlichdoe dirten Mt perigadess 1Y inpledgthedeeyiien
protein D sequence. Lgﬁﬁne ean%inent, 1, 2, 3, 4, 5, 6, 7, 8 9 or nore
ami no aci ds SHRVIE20T AW PEUBFC Y QWL 30The term "secretion sequence” or
"signal sequence" or "secretion signal" of protein D, in the context of

this application, is intended to refer to approximately amno acids 1 to
The present invention further provides a fusion protein as described herein and an

15 antigen or fragment thereof.

The present invention further provides a fusion partner protein derived from protein

D, in which the fusion partner protein comprises or consists of amino acids 20 to 127 of

protein D. In one embodiment of the present invention, one or more amino acids from the

20 protein D fusion partner protein as described herein may be deleted or may be replaced by
substitution. The amino acids may be substituted with conservative substitutions as

defined herein, or other amino acids may be used. In one embodiment, 1,2,3,4,5,6,7, 8,

9 or more amino acids may be substituted.

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

30 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.



16, 17, 18 or 19 of the naturally occurring protein. In one enbodi nent, the
secretion or signal sequence or secretion signal of protein Drefers to the
N-term nal 19 am no acids of protein D. The ternms "secretion seguence" or
"signal sequence" or "secretion signal" are used interchangeably in the
present spegg fiTagi@ng &f the natuldlBy ddésiriip mateiheln PioOéRbsuiRbnd iR REREEATr

i nvention may conprise the remaining full length protein D protein, or my
conpri se appgwdise@tcaty ol $verationsignahef Mioteuy Riratals tolthe W-tefmipablt%iminD.acidsnf
example, the remaining N-termnal third of ‘pr_otFi n D ngy gonprjse.

appr oxi mat eP}PER Dap bl R nercatiofseqirnes a0 AR BAayPRien op. SqCFFtigREignal” are

enbodi nment in S ] - in the present invention
conpri ses aﬁeﬁgnégﬁhgﬂsﬁéﬁbtl%%ﬁg%ﬁp r%((:){ﬁg{ﬂrl#% In a further enbodi nent, the

pregent invention conprises or consists of any of the sequences starting
fromany of the follow ng amno acids of the protein D sequence: = 17,
18, 19, 20, 21, Toe fzson pavthet grat¢inaf ithegprazenamy eniion May tonposi thy ramdinag il ds
of the protein.D se nce:. 125, 126, 127, 128, 129 130, .13 132, ,.133,
T4, 138, 1 SeBhprs S iy Somar Sqieee dpproxgparB dhafraniE Mgl Btk
is meant th NCE,O Pt @ifAirfh @ N tRinthaichid® Wr Jrbirs 8F hili Qi

si gnal sequgrnozgﬂgg' dggc%)f%@ge’hé{rgeﬁn. 120$)n one éinbolg?rreni{r o%‘ t he %r es ntSe

i nventi on i appbkiedutdlper fabsiioamproot@dn 2¢ ead2i7 sefsprBRAMD. oin ane iembodmgeni the
fragnent thereof, the protein D derivative of the present. invention

corPri ses appteRiDmewieycs s UE fir the] proseyt Mysation spmBpPRsCs AHHEC SpiEE i2Pite 2T Pt he
am no acids_20.tq,127. -1 pn an_alt.e | V J -

i nvention iR IP@?T ﬁh%fufr@gf Srrrf%%&fl egﬁﬁll_llec rﬁ%ﬁg@g@%ﬁ%%éﬁgﬁpﬁ&mﬁéﬁ%%%# cOf
fragment thefee@buertche slfRpirdinRnG WTRRd SARwWBARRIX4dER 6f the tphdteihi D Stqubhde: of
the protein in which the N-term nal 109 amino acids of protein D are used.
I n one enbodimeht 19120, RE, pr 82ennd itervenatingrat tany g Breefollomingorminermcilsest thet

i nclude the secretion sequence o protein. .ln di of -t

el Ude b e bR e IR0 o NP T A STPA S e o
err‘o1 i ment, (g, pi@sent invention provides a protein D construct, as
descri bed herein, as a fusion partner protein. The protein D construct may

be a fusion partner protein for a construct additionally conprising a PRAVE

or MAGE-A3 construct as described herein or may be a fusion partner .
protein for a cdistismeiungdint tyhLonExt shpiseel i %ﬁ‘i&?’?f@ro‘iﬁﬁc%l&%t FEHCBr
any ot her ant. I s f.usi : L.ps conprising PRAME or an
i mrunogeni c%lrl.g)gpr%lﬁtsa%&fﬁlgaﬁ esgh%g%&?xér}cgté gidg&B!%%b&%@f fusion proteins
conprising protein D, or for a fusion partner protein conprising protein D,
that the presence of the secretion sequence (or signal sequence) may

det2d nent al | y afliese emhedimepuof the presentimrenppnirevhic thrlueiod PreERANETPUSY one

aspect the fysj rotein of th resent inyenti.on ri.se fusion
partner pr o#gf%#‘@s rd’Bé@H“ﬁ%@ﬂ‘éﬁ@&ﬁe@ﬁlﬁergc’fggﬁl‘yéc’tglﬁt]?ggﬁva&v i Frﬁ%ﬂzr?(gegsgﬁti c
fragnent thep&oki FenGhabd YpbdRidtRAVEPARL 8431 asproReh, 388 epaai ARy afttiniifo One
enbodi ment al | 509 an‘f)nosagllsds1 of gngMlE may be used. _Seve_rgei[ cy_t%t oxic T

| ynphocyt | e &@ERYD tepR1.omes dienetibe embodierni 6f thd prserPRANE{Of oy whith s fesion
15VLDA.DVLL (PRAI00-18; SEQ ID NO 13); SLYSEPEPEA (pRA142-151; éEgg‘:gD

NO 14) ; AL YVAREmRongmiRast BEMEspicsn IR ogsyic TgisaEheicol propip oty CoRpRstsy
NG }6) and ( AfARA ﬂ;ﬁ@@é-@-d\% A fle N20minal 1090RGE@hdi¥s dt 1S
des%fabl e toagﬁﬁ%%a%%ﬁé}sw %sk?jt% t séiebl tolp():es E:as poslg?bl e Into tlhse anti gen
t 0 gener at e @o&in DR WsFOU heoteaspanisaednd tlenseseat inlventamt thg erotéis Dagortion does

i munogeni ¢ as  possi bl e. Al t hough, ié may be possible to cg}:}pensate for a

| ower i nmundiéiickideybgsecietignvediicashal Paptotyy- g‘hﬂl‘ Qe A IESeBh with a
pot ent i mu j j UV St badi.uvants are di scussed below in
nore detail ngggf()ﬁﬁllﬁe %g*eeﬁla%%gflﬁﬂegggﬂéﬁﬁtg% provi des the PRAME portion of
the fusion protein conprising, consisting of or consisting essentially of
full Iength protein. 30However, the invention also extends to PRAVE
condbructs with bomsembadiment.shopresenitnvsaton provisics 2oppelilhemsinng, 2, 3, 4,

5 6 7.8, t?esgﬁbe%q{e?ei&na?s 1%udsh ggrtnrg?\éroqgn. The protein D construct may be a fusion

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



substituted. The PRAME construct as described herein may additionally or
alternatively contain deletions or insertions within the am no acid
sequence when conpared to the wild- type FRAME sequence. |In one
enbodiment, 1, 2, 3, 4, 5, 6, 7, 8 9 or nore anino acids nay be inserted
or del et ed. R5ERREBEMRIEM Or fHRDeial HEbR PR tRE Brotd@h fokh@WRraRdadtignggner al Iy
set up as the default scoring matrices in sequence alignnent conputer
prograns. Thespripngenahe cancdr adiggdRAVREY ohBaythiizeh. M O. et al ., (1978), "A
nodel of evolutionary changes in proteins”, In "Atlas of Protein sequence
and structure” 5(3) MO Dayhoft (ed.), 345-352), National Bionedical

R h F daty) i B 62 i koft Jor |
Toa i kot ( fogays BAToREA wR RPN B sl WRot Y Brgtod®
bl ogks"), PhRgeoMall lprotdedd, orSek fu BRidsBloaghRHaSirbln D109 110988 pattfer

general terms, substitution within the follow ng groups are conservative
substi t ut i opsqtelputonsprisstg putteiond, istvibe pregreoup st dhe seongimeepance (or signal

non-conserved. Th roups are. 15i)Aspartate/asparagi.ne/g] utamate/glutam ne
ii) Serinel SHISBTR) ﬁfgﬁyﬂléfrjmﬂg}glﬂshﬁ# grernoan @éﬁsm protein profuded

Phenyl al ani ne/ tyrosi ne/tryptophane v) Leuci ne/isol euci ne/ val i ne/ net hi oni ne
20vi ) d ycine/al ani ne Cenerally the PRAME sequence/ am no acids used in
t he fusion pRotagins of the invention will be greater than 80% such as 85,
90, 95 and nore specifically 99% identical to naturally occurring PRAVE
Howdler, thdgensipretéle fusionmuotginofdheprateat venton ¢ompiees fstandparass pigkein

d f i . b ined i h
7 ecanbi nant 1 CeyDRuRsSod R oRuRE S BT RER I IREUE bR EReAT ) oMby
the charact grd BRASE fotdin BadPsBi#fiho abills hisd PRI RRModhGE BRB09Bm aclfi@f are

renoved. I n one aspect the invention provides a fusion
protei n as déstiEheay beaused n Scomprayiitegs T3gophaivie (GHL pépitopescimvs bstti ng
essentially.&f ful h tE FRAIVE rotein. In a further aspect the PRAME
portion of tfetiisdep ﬁg\% el% &1'fie present invention conprises, consists

of consi i @kl poteifos. .of the foll owi ng epitopes:
of { SIEDEEBAAL @R A YR8 NI g epitop

DVLL p(RA: 0o-i 0s; ID’ SLYSFPEPEA (PR 142151; SEQ ID
NG 14); ALY\ADISHPE 304 SBEQ ND:WNE; 15) ; LYVDSLFFL ( PRA30I-309; SEQ D
NO 16) and SLLOHLI GL_(PRA423-433. SEQ I D NGO 17). 5 Fusion proteins In

a further erHodlRSKFFbAPRAC preSERUDNPe®i on, a tunour antigen other than
PRAME or in b Mz, ; i;n a fusion protein as descri bed
AEPDLERL ok K R 0 B

herein. I n one on proteirn is provided conprising a fusion
partner protgiIMRSIGIOgesCcPibékE@iBiND:and one or nore of the fol |l ow ng
tunmour antigens or tunour antigen derivatives or an inmmunogeni c portion

t he2@of which is able to direct an i mmune response to the antigen: a MAGE

antigen, for ex | e.a MAGE- A antge uch as 1, NAGE 2 3 GE

2 WAGE 5, MACE SRRt 1 el R § e TS ARAED & Rk 1o Hes o

anti gens ar nsigdelol JBR&ratePWMLrRS ML r&lpond¥¥aE ensure the antigen is as immunogenic as
possible. Although, it may be possible to compensate for a lower immunogenicity of a
given construct by employing a formulation with a potent immunological adjuvant. Strong

25 adjuvants are discussed below in more detail.

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

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

30 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 actd sequence when compared to the wild-

7.



15A2, MAGE A3, MAGE A4, MAGE A5, MAGE A6, MAGE A7, MAGE A8, NMAGE A9, MAGE A
10, MAGE All and/or MAGE Al 2 (The MAGE A famly). In one enbodi nent, an
antigen fromone of two further MAGE fam |lies may be used: the MAGE B and
MAGE C group. The MAGE B fam |y includes MAGE Bl (al so known as MAGE Xpl,
and DAM 10) iy MAGEARE {aLsRcKNAWIe amhMARRRP2 22nds DAV 6) g M B4
20- the I\/agé Cfamly egur r'enpﬁyﬂi ra{gll'ljdes n%I\S/RICEﬁd 4’an’dh‘ﬂ’e7 & %ﬁ%%ﬂﬁ%&)@%
anti gen for meydeimettbd opdedstedt i nventi on may conprise the full |ength MAGE
antigen. Alternatively, the MAGE antigen may conprise an i nmunogeni c
portion of MAGE in which 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or nore am no acids
may be del eted fromor 25substituted in the am no acid sequence. |In one
enbodi ment of the present invention, 2 am no acids nay be deleted fromthe
N-term nus of t MM eeaBenetond fe0Rql RIGLLIABAL: Bénd IR RE @PEftihkt LR on
in which the antigen is MAGE-A3 or an i mmunogeni ¢ portion thereof, the
sequence of sMAEE- MBirray ibescfuane alignoescianBiteop@hne ASE pRgrdfs Imlude

anot her enbqdi t, . the ur antigen or deriyative for use in the present
i nventi on M@@w&)f@i@er E&(@)%S» E @dﬂ? POLItKRBCIBe VD pregeiny , [n

SAGE, HAGE, « - P :( I:QS -_ H
HASH2, Cri pt é@%ﬁg %ﬁeﬂﬁﬁﬁiﬁ%%ﬂ&g%ﬁ&cg@ qglrtgsm %s@ﬁ %‘F%Aé% ¢ %@ogﬁﬁggﬁ%‘,
t el oner ase, B3orhwdivdlRes€AGBBdEndalt6d, Wadhion, Had BRénel6D (Staven MEnitsfg Torja
portion thereof which is able to direct an i nmune response to the antigen.

51 i0a furt hér lgmbedi EAZ), 6Amine a¢idvebtitémn mptsicies v Pentein doskiyProoniatl.se

or consist of .qf ol | ow ] | .« Of an inmunogeni c portion

t her eof whi aﬁgﬁe%gll%}x{%g (Ef(’rc Ewlsgg)‘ﬁmi%&ponse to the antigen: SSX-2;
SSX-4; SSX-5; NA17; MELAN-A; P790; P835; B305D;, B854; CASB618 (as described
i n W00/ 53748).: 439 s describegd i / 18).; v 4. .an
C1585. 10 s %%g“?ﬁg b TE I B e B PRE RS rﬁég‘%s%g‘éagr‘{%?%\t}é“ﬁ?ﬁngn
My conpri seuesubs@ifibsd bedhedP@ds 476 0diiderdddSoriaieeved. OFleeirBusiteet al .,
Cancer Res. 61, 2001, 1563-1568), is known as SEQ ID NO. 113 of W98/ 37814
andid s a 553) amAmpardgedsyratied/ plutanmsiglogenie fragments and portions thereof
conprising at least 20, preferably 50, nore 15preferably 100 conti guous

ani no aci ds lés %EBF@E%@?% the above referenced patent application may be
used in fusiig%gggﬁjgj p@k the present invention. Preferred fragnents are
di sclosed in 8/ 50567 (PS 108 antigen) and as prostate cancer-associ ated
protei n (SEQ] D HienylglanmeMDodat/Gya®haneCt her preferred fragnents are am no
acids 51-553, 34- 553 or 55-553 of the full-length PS5O S protein. 20 In one
enbodi ment, Whe 'EHEPGERIGHGPCORIPF TSNP onsi st of WI-1 expressed by the
W lid s tunor .geng.: - l.nmunogeni ¢ portion thereof which is able to

di rect an irﬁ"lrgner@I gg%)%%giedeto the antigen; or the N-term nal fragnent W-1F
conpri sing about or approxinmately am no acids 1-249 of WI-1. 25 In a
further enbodi ment, the antigen nay conprise or consist of the antigen

expr essed by th@%failz/ﬁ»éul’%g%ﬁ sedueace/ patpeeids Hegde 8T ther fusioni RARGYE ehitle
portion ther.eof which.is able to,direct ag:i e response.t 0.t anti.gen.
" one- embod R AN e e nGs Gt 7Eh 48 Bay he S ant FEREERE I S Ag A8 o
prot ei ns whig kg hde&airhe HRIAM MO GHHABD HnosOskTing! ANihe RN ark Qfw S Bhal Ardfilte
present invention rmay conprise or consist of "HER-2/neu ECDI CD fusion
prot®ein," al=ol refides egbnemtals a8 ECDedu@DOf dhe "ok@ing @Dodessitoay peotetiined” imwtihe h

f t f usi tejn . f t £) . i Si h .
I R R T
(or fragments thdgh@dt) it &f ofidBal AR RS HoPhe) SleRembiecone enbodi ment, this
ECD-1 CD fusion protein does not include a substantial portion of the

HER- 2/ neu transnenbrane donmai n, or does not include any of the HER2/ neu
transmenbrane domain. 5 |n a further e

odi nent, the anti.gen nmay conpr.i se
o Conel ot of + BRIt BemnBli PRSI A OvaTApio 6o ARHER C soOFEreng

n E PDII Or n H H . n n l ! E 'I
protein," al %%%‘E@idggbﬁ%ﬁg{sgo ég%&al&%%f fuglpgq%gg%%ﬁﬁ 6‘5%1435?5‘% el n,gébe\%i ch
refers to fuse®RANMBpeitiv dfokie fusagmentis dilier gefont corplidstongprises consists of or

extracel | ul ar 10domai n gyor fragments thereof) and phosphoryl ation domain
(or fragnent@nsiscasntialy of onegpnjorgpf thedolERNZ LABYPSST ot ein. I n one

enmbodi nent , 1060 LQR.proteins do not include a
substanti al %grﬁtﬁﬁ%@?ﬂtﬂﬂ‘g HER—@?ﬁe[élﬁq)ggg’rrenbr ane domain, or does not

i nclude any of the HER-2/neu transnmenbrane domain. 15The fusion proteins of
the PRAME antigen and protein D fusion pal ner protein as

_8-



described herein may be chemically conjugated, but are preferably expressed
as reconbi nant fusion proteins, which may allow increased | evel s of PRAME
protein to be produced in an expression systemas conpared to PRAME al one
wi t hout fusion partner, such as protein D or nodified protein D proteins.

20 Addit iysraEPy AqPRaY' e hakeive MO 1he turmour antigens described herein
and the fusion partner proBtOg_gn of the present invention may be chem cally

conj ugat ed SLYEDSLEFeRASSEY; SEQMBNMBSpant fusion proteins, which may
allow incre | 5. Of 30 PRA rofein.or another tunour antigen to be

pr oduced migmés&% sys %{\I&E@é‘%d to 25PRAME or anot her tunour
antigen alo f t 15613, .f4ich as protein D or nodified protein
D proteins. QE%QI%LEG%(E el ns d@ﬁ]@ﬂg%@m i nvention, as described herein,
may saddi tional |y conprise one or nore |inker sequences between the fusion

partner protein and the tunour antigen or 30 inmunogenic portion thereof;
or between fheiofgsttenspartner protein and a His tail or other affinity tag

(if present); or between the tu antigen or. i nmunogeni ¢ portion thereof
2nd & 15 tal | OFAGHEF SRPRORIEYSE B PIFEh rRCaHPh A HBUEH G AEHOR n  he
L1 nker - SequeROBTERY, RfitH @R AUEIR.] BEuRAGERGES bR AALAGAMCRR Bf
fusion partner. Fusion proteins of the present invention, as describe

her ei n, may oaddinbodinghi, ¥ fedoppiosen aproadatcaspidis ASpidArpartatr prbeinNst er m nal
end of the fusion protein sequence. The Met amno acid may be fromthe

oril§i nal pr Sesrihedhersin asdoae 6F MeEsoiHBe £l iag UTHIUE PREZSAS S5 BYlis aatigen The

fusion partner SISt i Ar i roteln. (expressi )
at hi ghor v En S e PR R RO R R e R SRS
protein D, gdghetaftibdrs 4 INOAGEMNRA, UboxafipYe HRIAGEIA sitigehlsicH FMACERNI ¢ 1N
vivo and assist the fusion protein 10conprising PRAME or another tunour
antigen by PMAGER, MAGERR MaGEHMAAGES, MAeEd, MAGET, MAGES, OB Fe MAGE
recogni sed -cell CD4-T cells be belie t.ribute
o ganer at i 0 SAGE Sr At imitees Fbisstnee o PRmg Feot Srngronh TG vt o
T-cgl | respopseadhl Ak MRCHRINIERAL As! DA GEAON AGE AR M ABYE AL MAGENRY,N an
expressi on enhanci ng partner and an i nmunol ogi cal fusion partner. I n
one aspect MNIAGEnAeN: MAGHAdTIadder MAGEI A Fiho MAGEWR émaily). InheeNntbedmanal
portion of protein D (as d scriﬂ&%gd abave or._herein)

: is fu o_th
N-termnus &f 2PREMVETQ O8A 0bOVG HtEOReHr f%l?‘&ﬁ%r’é’ﬁﬂ?H%S@ﬁ%@%ﬁB‘iW‘@%l|y
the fusion v h i : ] f 14S
ef fected su\(ez%é;{&ﬁgt %nge\ﬂ%’%m%ﬁgggg&t@g‘%é?Zé%ﬁ%ﬂ a%‘ssnhé%’tGﬂggég/’rEagFei n D
that has begmaRxni)seAGHE BaYalké@ndVvii 88 MIAGE XL 4ptd @i &16)DAGEBER snd MAGE B4
N-term nus of the fusion protein. 25In a further aspect the invention
pr oM des a fubpdrgsofomily qumsndy mctudes MAGE 4 lnid MO£3E 64 of protein D (as
descri bed above or herein) is fused to the N-term nus or another portion of
a tumour antigen or an imunogenic fragment thereof Mre specifically the
fusi on w th tevRigH gitfePdmAd Rt pdehtiheentioh 47 JA4pHries tHetig lenpth MAGE of a
tunmour antigen may be effected such that the PRA ME or other tunour antigen
or deri vat i \aatiptrer 8bématsveldie shor MBEE 3@fgenenay qoapirse es ithiggnogenic portion of
C-termnal -fraggent of protein D that has been excised. Thus. the
term nus of Mrl‘%g}nnw@c%ic%r?’e@ §>I§et71\1§t9erlﬁioﬁﬁ?_r%?m‘c“ﬁém’fdﬁﬁagﬁjegﬁreh@ tlg‘l?-m_obt her
fushon partneps;ied i ﬁ%ﬁﬂﬁéa&ﬁgé @hcdTBY 099ehBSJliHQ:%Ejoftjtﬂﬁf)%b%érﬁ@n%%&'zns of

t he™i nvention or may replace t rotein D el enment of e present
i nvention, faminexgeidpheyiba deletrddrone titeN-¢ompnissifrige MreGPRAMEN@mtingen or a
fragment or portion thereof as described.herein. Exa ot her fusion
partners i nciRRASIMERtOL thegHesept renioR in 3t ieths apHesR 5 ﬁﬂ‘ﬁgrfgégr?ﬂ rus, NS1
(hemaggl ut i nj - aa] t ) i i re.:uk ki ,
e A it R D L s
epi topes, LYNA afevih@G@dARr om Strept ococcus pneunoni ae, whi ch synthesize an
N-acetyl - L- al ani ne am dase, am dase LYTA, (coded by the |ytA gene

{ GeB@, 43 (1986) page 265- 10272} such as the repeat portion of the Lyta
nol ecul e found ip th term.,nal end for ex I rtl I 178
such as resi Hpheb@Reoseh b Hm B0 Bn S ATHAGRATSE IPnEbiERIFRIAT o
C LYTA fragngpj b@PRIAME SAGE, LAGE NUSAGBS (BRE Rnékes as NYeHSOBI )OS £ GIFNBIACHY,:
10, (1992) page 795-798. 15 Fusi on proteins of the invention may

i ncl ude an aXAiGH, PBA; Bg.P, BECA, 850 Fofalsexawpings prostdis), BaiSiel ,tbASHZ dimntosi ng
between 5 to 9 such as 6 histidine residues. These residues may, for
exanple be on the termnal portion of protein D (such as the N-term nal of
protein D) and/or the may be fused to the term nal portion of the PRAME
antigen or derivative



20t hereof, or the tunour antigen or derivative thereof as described herein.
Cenerally however the histidine tail with be | ocated on term nal portion of
t he PRAME antigen or derivative thereof, or the tunour antigen or
derivative thereof as described herein such as the Ctermnal end of the
PRAME ant i gdiv26r N¥eBRVAt PYED, tMid€ elgProstase t SIE AR tpuasinass, tojemerase, devivirat | ve

t hereof as ribed herein. H stidine tails nay be advantageous i.n aiding
25pur i i cat i‘orOBO16, PSTamdigr dlced{ncuof ap imanegesy’ RrBon tetcoh whisdigple s d

encodi ng the;prote of resent..invention. Such sequences can be
. . { \ . .
inserted i nt%cl)l%a %'u‘?‘?‘% qeereg gg‘?é;?giﬁ%%ﬁ“ SCtor and used for DNA/ RNA vacci nation

or expressed in a suitable host. Mcrobial vectors 30expressing the nucleic
acid may be used as vaccines. Such vectors include for exanple, poxvirus,
aderfovi r us, Ialagh@ldreododinmest of iha tavedtiomibphayenr antigen mayAoDiiss egueBseof
encodi ng the pratei of the present. i nventi.on can pe synthesi zed using

st andar d DN@“&)?gf}ﬁ’efgﬁ%“’{n&?ﬁHBWe%f, AGPEPHIREE P@ﬁ%‘ﬁg‘%fflq,f ‘Whighisiebl tadirect an
described b t | N:BF gC 1 ) . JQ)- ; i
cher cal - synTPELF RN § G ateeh T N Sk R e PR

t echnol ogy WB30508B894f OASBYaRsleseribedin PG/ $3 4R NI CASB RSO (addesBybed in

conbi nati on of these techni ques. Enzymatic pol ynerisation of DNA may
be carried onUilfWW@r;516%1;%15§4md%1ﬁ3§nerase such as DNA pol ynerase |

(Kl (EOW fragment) in an appropriate buffer containing the nucl eoside

triﬁ osphat es dATP, dCTP, dGIP and dTTP as required at a 10tenperature of
10-37C, genghajnk ¥mbBdidnehd) ik tQEn BAQis@in e PeeselNEYemibh %a#'&%hgﬁ’@omon%f
fragnents nay be carried out using a DNA |igase such as T4 ligase I n an
appropri at e BiffifeP50k3alsoamnd@sddtdin (Xu epHl., Tanger REsOAVZOYICIS63-0 568D Ms

dithiothreitol, 1 ) 1 di ne, nd . Q.1 ml. bovi he serum al bum n,
at a tenper afpE %%E@ g%ﬁﬁ?@ﬁ%%@%ﬁ%@ﬁng 1§ #°% FPPIASIRAO8H L or | ess.
The chemi cal ] : £ i out
by convent | onal SRERE Trafinchan bbb lokBFLolb bR 20 TRCRELER Ll

usi pg sol i d phisdit Bheuntigesussingifo asidé odieclcked dn tHeetolareféherit patentand
Enzymatic Synthesis of Gene Fragnents - A Laboratory Manual' (ed. H G
Gassen and APPUsHPR, Mmayhq wgd ahBifioa Proteing vé tha nrassaoinvension; Rrefited fragaieaist i f i ¢

publications, fqr, exa | . tthes ingh, -B.S. roat,
and R C 2oﬁrf" %ggl,ogﬁlcgﬁgﬁc%@?%?Eﬁels{)eéégin\é}llg,g)n)l%f% p%)g,tat%%ﬂ‘%r'%.s@}ggg?lgg M and
W Bannwar t NSETEID Rl draarw belorens4). B pretéredfrddmenvt Be alYihd 8163 1-891] 3W H.
Carut hers, Tetrahedron Letters, 1980, 2f, 719; D. Matteucci and M H.

Car ut hers, JoWarals-of afliee Anklelength P SChe picgeih. Soci ety, 1981, 103, 3185; S.P.
Adans et at, Journal of the Anerican Chem cal Society, 1983, 105, 661; N.D.
Si nf , J. Biernat, J. McMannus, and H. Koester, Nucleic 25Aci ds Research,
1984, 12, A53%ne@Afholiny¥p: thd/Biddes SndicodlprisEVBQRmRUENMT-1 $884ssedby BR-IWiim’s
The process of the invention may be performed by conventional reconbi nant

t echni ques smater geneglesan inmadnogenidgiriadn theebf which iivhabhle cudisgct & omnoge - A
Laboratory Manual ; Cold Spring_ Harbor, 1982-1989, 30ln parti %ul ar, the
process may CoPADET tethe gatisgnepistheMN-termyngt EagmenigV & - Hegammsishigabgrt §int egr at i ng
expression v tr&{im%%%ﬁb A3 Rslewell . of expressing a DNA pol yner
conprising a-‘nucleoti‘de sequence that encodes the protein or an

i nmgpogeni ¢ derivative thereof; ii)transformng a host cell with said

vector; culturing said transformed host cell under conditions permtting
expr essi on of aRFHOTMEbqsdingRfetheRrBlgMIBRCOIBRISE 05 5PBER 0h theARHEFR SXPESERARY ng

said protein Stermoir 1ng'. | e. L SRR
i ntroducti onthgmgglgﬁugﬁn%ﬁiqﬁ%ﬂ%pﬁ‘gﬁ) ?cgg 1911#}?1{0?6\215%88@2%{%%}8@ (1)Srable
exanpl e by t toafiskOi@irh @ik retFoaps et bftiedl [h BheahbefimbMuteH @D/ RRRMAREL at e
plasmd or viral vector using e.g. conventional techniques as described
may be one of the following fusion proteins which are described in W000/44899.
30
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 -



in Genetic Engineering; Eds. S.M Kingsman and Al Kingsman; Bl ackwel |
Scientific Publications; Oxford, England, 1988. The term'transfornmed or
“transfornmarte will hereafter apply to the resulting host cell containing
and expressing the foreign gene of interest. 15 The expression vectors are
novel and alfsgnfeatsithirast) and tHehatracelielat denain (or fraghtents thplebDalfkie HEwaseiﬂ on
vectors nmay be prepared in accordance with the invention, by cleaving a

vect or corrpétf?tblﬂe Inioppemhedimest, thie ECO-KCID fesiardproten fopsaot D&Iﬁldg é@h‘%ﬂﬁ&ntﬂahw ng

DNA” ol el SR Gne BEBGRRET FapT Rt ol SBem e cosdecthe O s 9B r o

product, such,;asdiciNARALWIR encoding the protein of the invention, or
derivative thereof, under ligating conditions. 25Thus, the DNA pol yner nay

be pgefornmed or for med during the construction of the vector, as desired.
The choice of vector wl]| be det eijuined in part by the host cell, which
may be In a furthgr sprbogisrgne, 1he artifden A OMPBEE 0&?@5@&9@ %If-w/rr_cu Phr cHO

cells. Suit 5.S 30| cl u ar, T2I
or per2e,  pabr ARt HPIHRER AT B e R I L S
preparati on Dhef BEpLAam heah ﬁro?e’ﬁp"* gRe lré?&yé@t%ta@r“E@ﬂAPB”%ﬁ“ECﬁdAIED'Tusm
conventionally wth appropriate enzynes for restriction, polynerisation and

I | gation of ;trbemDthcbyefprsdoéuhwremotimMDr ﬁegtnems t}femof)eommmismg Mmte&ceﬁulmt
cited ab ve e reconpi nant host ceIJ is i-n gance wth
the 10 nvent i m%ly Ctr Bisrifirigota apbRiiosehemylafipr Hora eamﬂé ‘5310 $sf-on

vector of th&%ﬁ‘ﬁﬁét{%ﬁ-k‘/ﬂ%@r&&ﬁmﬁi Ox{er%' ﬁgare"hgescn@%&ﬁ%ﬁé fsiono) e,

transformng ¢ ions are ctonventiona

Mani atis et @bieigidogdt AlRANR.a sabstamp&lt@ﬂlomme NBR-2/hdu, trddsMembtaa¥ @bm@h, or 1RL
Press Ltd, 1985. 10 The choice of transform ng conditions is

det er mi ned bioes het iholgde et of thFHER -2/achterserdngirakodimainch as E co/i may be
treated with a solution of CaCl2(Cohen et at, Proc. Nat. Acad. Sci., 1973,
69, 2110) or with a solution conprising a m'xture of RbCl, M1Cl2, potassium
aceyat e and gl yogq@ﬁmﬁ@%ttem%fmetm:@mgah% B BRAN6: ﬁ%&?ﬁmt&n%' d,
15RbC1 and gl ycerol. Marmalian cells in culture may be transfoll ned by

cal ci um co- ¢usedbiediticsdin ony®f chireicubrtanudadl, but ae pfeéeraldb«lesiareisleé as nventl on

al so extends to a host cell transfaorned with a replicabl ressi.on vector
of the i nvenPPYROIMIHAUERAPIR D& NIUBAY B &ﬁ%aGCE velp aﬁﬁ%ﬁ&fﬁ BEHR RS to

further faci 0, t of
the present TONCRE oA PGS I *Ggafp%%ﬁ%“ﬂé‘%‘éé%“?ﬁtabg%@fﬁﬁaﬁ%ﬂﬁ‘ﬁ%
conpri sing %&R&/ﬁmﬁm@nﬁmﬁp@rﬁm@m Dhrdteiagnment ther eof as descrl bed

herein, in which the nucleotide sequence of the PRAME antigen or portion or

fra@ﬁ”ent thereof is codon-optimsed. In one enbodinent, the protein D

Franst or med host ~agt PRkt BERET A ohE SR Termy cosepPel Bhrsihon s oo
polymer is Cﬁs[rfde?ﬁro%&ﬁ oPth@‘f)%!;TethH@éﬂti)én @ﬁ;g%@tﬁ?ermbﬁ@ doRjughRE e XAgmke, _
Mani atis et al. and "DNA C'oning" cited above. Thus preferablythe cell is

suppl i ed wi t éxpressed sTecaEntindgdudionprettiag, \Aéncthernp}ealéivumrdaaftd)mfﬂ@of PRAME

The proteins of .the present inventio ressed. in rokar otes_or
eukaryot es SHRHFIRET §OHEY ¢ ERRUTAPEST P 16 W&%% PAPTESIO8 Sy iom B3 FRIPRFG 0

strakns of Eppagit oxsé{fblfh@?urﬁﬁﬁsmﬁgéh ALkt Qﬁﬁodﬁﬂsx&?g@r{'ﬂ& Qyedas peRAeHA! Y a

sel €Ction marker of, for exanple Kananycine resistance or anpicillin
resi st ance i moddedppaciatiedrdt@nd.aci litate identification of the successful

i ncorporation of the reconbi nant gene/construct into the expression system
The product is recovered by conventional nethods according to the host cel

and 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
30 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.
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10 according to the |localisation of the expression product (intracellular
or secreted into the culture nediumor into the cell periplasn. In one
enbodi ment of the present invention the expression product is
intracellular. In one enbodi nent of the present invention the expression
product is an insoluble protein. Thus, where the host cell is bacterial,
such as E. coil it may, for exanple,, be | ysed physically, chenmically or
enzymat i cal Fysigmarofeyas q@h? BICSPTH np)‘feaa%tam §W@58€1ﬁ%ma¥ﬁé dipgaal| woRpTisy sat e.

Where the hgst cel 0 n I

fromthe nut"lwrgn%cdﬁ%gtffg?p‘ﬁ E??tg% € qu B éleeglgéﬁtﬁ?g%flggp t@i é&iuleg%%l%%ﬁ%{]ﬁ%el n

i sol ation teghy Mﬁla¥ B6 edethe ekigmbl p@tdik BCeRidrat bPihay eél S0Pl @elated

chromat ography, and affinity chromatography |nclud|ng a nonocl onal anti body

af fsni ty cobkegquence20 I n one enbodi nent of the invention there is
provi ded a process for producing a fusion protein as described herein
conprising the step of expressing in a cell a fusion protein conprising a

fusion partner Rhglehs), Asudeaes bRed ierslaime e pSRlih (BlesBn BhAELFA! U

one enbodi nent in e ce I's a cterirummy’ be E. 25
coil. The phogesgiclb tianahPhadertcdnibledit penciRThe Gisl FetnthrosdieD, die to its
expressing a fusion protein as described herein in a cell as an insoluble
prot ei n. Théomgiznaesse, mthwmwﬁmmmemﬁén wepn@)ﬂsswyﬂrierfgsmlherq@@nl and

P9k ooy ! BprpHBhg BRENE R afelnRing Tar (e bl P aiRE S 1ot Buitabh e SRRy by

or obtai nabhendpyer 3p#&ied P&koBhisB BFEHI HEAR! Sﬁﬁfj(?bﬁfleéeﬂ‘ls may be belid¥¥ tBr ot ei ns
of the present |nvent|on are provided either soluble in aliquid formor in

a | yophi | i sedntiibntmito generating a favourable imsuge nespahdeyingpapaaiards Ch8tcymdgic runan
dose wi || rise | to 10001,tg of protein, 5and preferably 30 - 300 p.g.
The presentcgﬁV§H?W%n al so provi des pharnmaceutical conposition such as
vacci ne conprising a fusion protein of the present invention in a
pharmaceutically acceptabl e excipient. 10 The vaccine may optionally
confsai n one [9bndBHBodNRAY, tHeUfiBivh paSS@ At 2dasinith ge Bspregsiadnypesitg sieter or
preferably be conbi ned with ot her cancer vaccines based on a

t unour - assocngdeednanpelgeisal mslonPREMB] e, t hese tunpur-associ ated anti gens
coul d be antigens as described herein and/or nay be nenbers belonging to
the MAGE, LACGE and GACE 15famlies or WI-1. I n one enbodi nent the

t umour - associ at gd ogd hiBeNthERWeRONPHloFRIeO b ﬁ?@é}ﬁ% dteiPivhtla twﬁfteﬁﬁirﬁnﬁdrﬁ&ﬁ\-
Vacci ne preparation is generally described in Vacci ne Design ("The subunit
and adj uvantofpppeiodt s d(esmﬂ)ed @bm@ldr bietein) igfidedvirathe M- Dﬂ)mlr(uwQBBAm auaAl Pr ess
New Yor k). 20Enca sul ation 0SO0 s, descri Ful | rton
Pat&ht 4, 233mEpposemc Hagngni] NOBRPER Cﬂdirye@% g cPﬁOtﬁ’é‘ﬁ

preferabl y aﬂh‘ﬂl’{caﬁqttﬁr%mﬁ‘s &Wk %@feéteei BihahkiQhe pfm\ff@ ré;ime%mﬂe@ten%mau abl e
adj uvants may inclu an alum nium salt such as al um ni um hydroxi de gel
(alum or alfepnEntiof prheapDahs, habbeennmyised sthimetha Ns&hhinoh o2hoédic Durecomedn or
zinc, or may be an jnsol ubl e suspension of acylated tyrosine, or acyl ated
sugars, catﬂBﬁN@&Fﬁ?ubﬁf%ﬁﬁWﬁWb@PF?nder|vatlsed pol ysacchari des, or

pol yphosphazenes. O her known adjuvants include CpG cont ai ni ng

ol i gonucl eoti des. The ol igonucl eotides are characterised in that the CpG

di npigl eot i defniasfutigreipect alelventug Prolidganusibe ptdteasyviardn wel N-térown paninar e
described in, for exanple WO 96/02555. 30 In the formul ati on of _the

i nventions i@ Pﬁ%t?lnﬂ% (asisperiist abevrer heranigifised te hednbaBTRYSER anpllsicRestigmof

| mune r es pof ft?g;egn% 'eu?l m}ﬁuﬁ%%etnl?cefra entt ¥Ipe?eof I 'ﬂ/[oqg g%egzg@c%ﬂk/ %%51%)9 ifh I's

provi ded an A uvan eminc

nonophos phorﬂﬁk tdtgth @ ﬂsagzﬁérﬁfaﬁa aby N—t&ndﬁuscbr&ﬁlyér@bﬁcbnrﬂmamlﬂeﬁmrgmh maiyped A
(3D-MPL) tog etﬁer with an alum niumsalt. The adjuvant may optionally al so

i ncl ude CpG fochrdmudn et ihd EFRAMEpy ether @mmalalrlygﬁ:rn@m@vatwmmerﬁ@%wg@be%n

h d t t hat th
OB nati on BFOR O RBRBI R Trm R HGEE DABR PHarToar Ty bhie it 1
particul arly H%u&@f@‘of&%b%e%e%@%l anshindPoVille RSioflpagitiased in WO
94/ 00153, or, for exanple a less reactogenic conmposition where the Q821 is

quenched with chol esterol as disclosed in WO 96/ 33739. 10 A

formul ation that nay be used in formulati ons of the present invention,
conprising Q@21 3D-MPL & tocopherol, for exanple in an oil in water

enmul sion, is described in WD 95/17210. 15Anot her adjuvant fornul ation that
may be used in fornulations of the present invention is Q21, 3D MPL & CpG
or equivalent thereof, for exanple in-a@-0il in water enulsion or as a

| i posormal formulation.




Accordingly in one enbodi rent of the present invention there is provided a
vacci ne 20conprising a fusion protein or fusion partner protein as

descri bed herein and an adjuvant, for exanple as descri bed above.

Conbi nation of PRAME and MA CGE In one enbodi nent of the present invention
there is pr&ihdefswncearipers o1 diagmentpriheeply M) bo BHdaatin fapor girpisinenef the
conprising a PRAVE antigen or fusion prqtei described herein and (b) an
ant | gen compBiTaHE SO HEPRLE BeNReR R, BRI PESTSHIROTREh L Ralel Beq
herein. In Qpe gxhasl isthDewe OPRAMIE | S cBRYorl MY frhiBher® QP bR natheRMF Lidant
as descri begﬁlhgr gii%r%. gg%gﬁ GE anti1gen forg usoé in the conblbnati on may
conpri se t hdefatibkd heagt, FEAMAGs dntheg @sionpdreiersahdluéd:y, the MACGE antigen may
conprise an i munogeni c portion of MAGE in which 1, 2, 3, 4,5, 6, 7, 8 09,
10 6r rmore am ndhaoemstruntyraberottin Epednfluenves virgubrli hamageitninhetvaivpho theci d
sequence. In_one.e di nent .of the.present jnventiqn, 2  amno ackds r be
del eted frof feﬁ‘@“ﬁ?ggram“?ﬂ%m‘gsfmf Hﬁh%é(ﬁ Oéléhghfie ?ntﬂ%ggﬁgtsmo |%§%Pr°8’1qg he
present inv AR GhOTWRLGD chiftge@nt i gen is MAGE- A3 or an immunogenic portion
t hereof, the elqugnce o#ﬁél\/ﬁ%Enﬁ)ﬁg may be fromamno acid 3 to 314 of

MAGE- A3. 5 hor tIieTsodepiveatitcn Sdepaicbhed meomenicei Wheh synthbotd anfN-bbteylHRAVE
and/ or MACE antigens may be part of a fusion protein or proteins

descri bed hetasing amidashamifdescgehEAntspded byrthedrid gamcotGrae, Fu<IEH) Eizéff 8P¥rs
b t ed ti I o] ' -

or AR, 02 PrEREer SR SeR kRS 0§10, RS AIBLERI L. IRl 6T

conpri sing axRRAMEANhE SGBsiand1 fAsicRRs RalduBISPr vi%i n as described herein

and a fusion protein conprising a MAGE-A3 antigen and fusion partner

protein as described herein. In an alternative enbodi nent, the fusion
protein conmprising th -A3.antigen cqonpti r consists_of fhe MAGE-A3
anti gen and dqujﬁég 0%%@%&8?@%% 1@% 3%‘8?‘@)?1'[ Ha AR {CHB‘“P? %St
109 ami no agi - ' b5\ Wai @99%1&, r;okWggor nore amino acids from
protein D a?dg@%&?s{cgﬁ%ﬂ{lgfoikg%?i%‘{’1@6@ an igﬁ whi ch the signal sequence of
proijgein Dis optionally present, in addition to the first 109 am no acids

of protein D. 20The fusion proteins of the present_ inventiogn nf“aﬁ}"/I
addi tional |y optFusiri protessiithsiaveniondrampedids A ABIAYtgs Sy as| iprgapple, 2

bet ween the seqguences. of .t ant | Iy e i
bet veen ¢ ho IR e a0 Pa e SRR 3o B ek 456 hUAURE AL THAFbES Bl
unrel at ed t Ok BRargSE¥E BE % fminhtpRNén o DAtuchus itienN parmiingrof pRhidiu$Hon
proteins of the present invention, as described herein, may additionally

conpri se ami ams/adhelmaybe fssp tethe termind @onianeafithBIR AHY afgen 9 detiigtive

protein sequence, The Met am. no aci.d. e fromthe, orjai.na [ in D
seqdBnce or ﬁﬁVOBé’rp}e&me st gt gfc‘}wsrggléﬁ Eeé’.faf’,g?sﬁn%%d(’ahegl bgeﬁ%@]@f the
sequence of @At MR HNRkR 1A SRR 15é el MNEEMMAI fottloR bothe IPR AMEQIt féeor N
the present invention is shown in Figure 12 and SEQ I D NO 43. . The
present i nveddrivativathsreofxir éincsimonr aigeo ds defivative ler¢af@s defcdbedbertinsuseh as

conposi tions. EXAVMPLES 5Four fusion constructs Werg gorfegai{ed and wi.l| be
referred to Welelommipal endoithe ERAME pptigqneor fleriyative thergol, T the LR P82 ed

construct wa eraﬁQ?fh%geofergésgﬁ Seint. #idice Hﬁ&n??@& Q@v:ﬁﬁ%@&ﬁqﬁlaﬁii
herein. A codon op I'h Zed” CORstTuct  Was prepar ed omexanple 4 and s
designat ed apurgficafiphe 4a herein. 10l n Exanples 3a and 4a the sequence in
respect of the protein D portion of the nolecule is the sanme However,
certain codons in the PRAVE region were nodified, to further inprove
expression and, i l. aker ; i ail
has been remved&ﬂe%ﬁﬁlﬁvﬁéﬁg?%IESB%AS}?%?%# ?ﬁeuc%g@gﬁéq%%%n@dﬂg?éi | s of
t he Exanpl esbl@@é}ﬁﬁlﬁmt@n. Such sequences can be inserted into a suitable expression vector and

used for DNA/RNA vaccination or expressed in a suitable host. Microbial vectors
30 expressing the nucleic acid may be used as vaccines. Such vectors include for example,

poxvirus, adenovirus, alphavirus, listeria and monophage.
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1to4 Ntermnal C Term nal Exanpl e/ Construct No. am no acids

I nserted by cloning process fusion partner cancer antigen Linker/H stail

am no acid seq. plasmd used 1 MDP 20-127 protein D PRAMETS GHHHHHH TCMVP14

2 MDP 20-127 protein D PRAME TCWP14 3 MDP 20-127 protein D PRAMELEHHHHHH
A DNA sequence encoding the proteins of the present invention can be synthesized

using standard DNA synthesis techniques, such as by enzymatic ligation as described by
D.M. Roberts er al. in Biochemistry 1985, 24, 5090-5098, by chemical synthesis, by in
vitro enzymatic polymerization, or by PCR technology utilising for example a heat stable

5 polymerase, or by a combination of these techniques.

Enzymatic polymerisation of DNA may be carried out in vitro using a DNA

polymerase such as DNA polymerase I (Klenow fragment) in an appropriate buffer
containing the nucleoside triphosphates dATP, dCTP, dGTP and dTTP as required at a

10 temperature of 10°-37°C, generally in a volume of 50ul or less. Enzymatic ligation of
DNA fragments may be carried out using a DNA ligase such as T4 DNA ligase in an
appropriate buffer, such as 0.05M Tris (pH 7.4), 0.01M MgCl,, 0.01M dithiothreitol, ImM
spermidine, ImM ATP and 0.1mg/ml bovine serum albumin, at a temperature of 4°C to
ambient, generally in a volume of 50ml or less. The chemical synthesis of the DNA

15 polymer or fragments may be carried out by conventional phosphotriester, phosphite or
phosphoramidite chemistry, using solid phase techniques such as those described in
‘Chemical and Enzymatic Synthesis of Gene Fragments - A Laboratory Manual” (ed. H.G.
Gassen and A. Lang), Verlag Chemie, Weinheim (1982), or in other scientific
publications, for example M.J. Gait, H.W.D. Matthes, M. Singh, B.S. Sproat, and R.C,

20 Titmas, Nucleic Acids Research, 1982, 10, 6243; B.S. Sproat, and W. Bannwarth,
Tetrahedron Letters, 1983, 24, 5771; M.D. Matteucci and M.H. Caruthers, Tetrahedron
Letters, 1980, 21, 719; M.D. Matteucci and M.H. Caruthers, Journal of the American
Chemical Society, 1981, 103, 3185; S.P. Adams ef al,, Journal of the American Chemical
Society, 1983, 105, 661; N.D. Sinha, J. Biernat, J. McMannus, and H. Koester, Nucleic

25 Acids Research, 1984, 12, 4539; and HL.W.D. Matthes et al., EMBO Journal, 1984, 3, 801.

The process of the invention may be performed by conventional recombinant
technigues such as described in Maniatis et al., Molecular Cloning - A Laboratory
Manual; Cold Spring Harbor, 1982-1989.
30 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

-14 -



pET21 4 MDP 20-127 protein D PRAME pET21 3a MDP 20-127 protein D
PRAVEHHHHHH pET26 4a NMDP 20-127 protein D PRA ME pET26 5The fusion

protei ns of the above exanples conprise the am no acids 20-127 of protein
D. The am no acids Met, Asp and Pro were included at the N-term nal of the

protein D fragnment (agingfiupefeiddsviR-tR@ed27 Protein D). It is thought
that these three additional amno acids nmay aid the stability of the
protein and/ or iihcr etssfarming ebedt coll withsaidruseorin expr essi on t hereof Am no

acid 127 of protein D s fused to. the ermnal of full length 10 PRAME
(ie amino acid é? O?UIWé?‘ﬁ tﬁ“?@nﬁfgﬁ% Pfé}wﬂﬂcﬁe@??ﬁdﬁ%‘?mof PRAME). A
histidine tag tail, po.a8id LEd &AL QM pHas,dikabudedod Re thipee of the six
proteins. The exact éequélnge&@:‘egtlﬁg&taﬁ ?@?%eg‘gndeﬁothg pl asm d used.
Three different typegrosdinpindsm ds, TCMP14 and pET21 or pET26 were
constructed: for 15each plasm d, DNA encoding for fusion protein was
included with aid wi tdsevering sBidqupidime tail. Unless stated otherwi se the

general strategy bel ow was used in the preparation of each of the exanples.
5Cl oning strategy for the generation of PD1l/3-PRAME (with or wthout

H s-tag) regophRadlstRhRhe! D ultdimiskid (MRl e GhSductiABH fofdiG@bNNINRS a t he
sequences presented in the plasmd TCVW14 were done using a three steps PCR
strategy. Thesteeltt Bhisphi B34hioed fari axizmyld hetrdsiforme gous neesfectmdirngfetton
entire protein D gene has been obtained fromDr. A For

_ _ ] l;gen,. Departrrewgt of
MediOcal 10MYeHEBiaBPIOgyiate st 6F YAl yectopang ) vRY et LiEciipayss s fesciifd,
Sweden. The. Of. i j B
C1065) 1 JaiboendE HEMES, RNk Redfiln BRER PR SRAN BV B8 Al 2

| mun 59: 119uBR&}onst O fedpERSISAON 98& CThE tepVBinst@mdter itteatibreannT wiBR322,
in which bacteriophage X derived control elenents for transcription and
transl ation h@feaﬁ@ra@pgﬁo itestispulieg besheel! opttaningangd guuessinedia forrgn eenc of | |
151983) { Sha%tzrgan A, YS Ho, & M Rosenberg. 1983. Experinental Manipul ation
of Cene mrterest.

15

The expression vectors are novel and also form part of the invention.

The replicable expression vectors may be prepared in accordance with the invention,
by cleaving a vector compatible with the host cell to provide a linear DNA segment having
20 an intact replicon, and combining said linear segment with one or more DNA molecules
which, together with said linear segment encode the desired product, such as the DNA
polymer encoding the protein of the invention, or denivative thereof, under ligating

conditions.

25 Thus, the DNA polymer may be preformed or formed during the construction of the

vector, as desired.

The choice of vector will be determined 1n part by the host cell, which may be
prokaryotic or eukaryotic but are generally E. cofi or CHO cells. Suitable vectors may
30 include plasmids for example TMCP14 or pET21 or pET26, pcDNA3J, bacteriophages,

cosmids and recombinant viruses.
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Expression. Inouya (ed) pp 1-14. Academic NY). In addition, the Anpicillin
resi stance gene was exchanged with the Kananycin resistance gene. The

codi ng sequence for the portion of NS1 protein (amno acid 4 to 81) was
substituted for a nultiple cloning sites to get pM31 MCS. The codi ng
sequence for theghdprphfatibebNthe réfithbie eapictki@Ovdctorkdal) benasrialngl oned into
pMz81 MCS using BanmH and Ncol restriction sites to get pM31-1/3PD. First,
PCR anpl i f i cenvicotoragfiywith appeeririore @eymes fomestmejionopainpnsation and Dgapn adtthe

protein D dqne usi.ng pM331-1/3PD vector_ as.tenpl ate and ol i gonucl eoti de
sense: 5' \2\%%91’230( REpcedire desen JE&(‘E’W@P’ THEHA € C’ﬁ@?ﬁ@”‘e'( CANOO8: SEQ
ID NO 18) and antisense: 255' CCP. CAA ACG CCT TOG TTC CAT GGT TTC AAA GIT
TTC TOT 03" (CANGB37; SEQ ID NO 19). PRAME cDNA obtained fromthe Ludw g

I nsti tute, Brusggksscobdliginuhdbstas] isngeidral it fccblian@skith tdhlersiohdsy of the
pCDNA1 vector (Invitrogen) to generate pCDNA-1- PRAME reconbi nant vector.
PCR anpl i f i taniferming athhet s otithonrepbeabdspamersiog vegioned the Ivendonnd®o PRAVE

protein was,do usi n CDNA- 1- PRAME vect or .CBi Q) as t | at e and

ol i gonucl eofr?ﬂgg‘g@ﬁ%g“cgtmr@é%ﬂéﬁé KRR P %@%&%C%&nﬁ lﬂ%%r&cG TTT
GIG G 3' (CaNCRBeq %@rl&ﬂge REhiaRE G ANtikeEND9e, or SONACAI GG A WGI META OTT
AGG CAT GAA ACA GGG’ GCA CAG 3" (CAN29; SEQ ID'NO. 21) or GGA GGA ACT
AGT OTT AGO(T&Er GAATRCRr(SOBIdEABTAG 3' (CANO02; SEQ ID NGO 22) depending if
a his-tail (CANO02) or not (CANCO29) was added. The final PRAME sequence
indérted in the TCMP14 plasnmid was obtained following a PCR anplifications

using the 1/ 3PD : : s i
prelimnary st e@gggggégﬁn%%%?%%@%ﬁtg%ﬁggﬁ%ﬁgﬁ %gtﬁgglagt%%«%ggﬁgqgnd
antisense: GANERS Hobt SGANRDE. slgpandbagediéd ith hisshutian bf Gasl;RCelsend ol TANO02)

or not (CANO29). Ndel at 5 end and Spel at 3' end sites were_al so_added
for cl oni ng Nt Aded- Beiad Aeht69: At1®) PONFDA sphriopcomppsing ddpixiie PHRbGE Mnd:,

t desi t t.h . t. : / o .
i thout o s TP PECBHB el B oA 81 Wiy Bk Spbeai e ulisbinedi
g%ap' asm Gl 4R IREPNAMRRAME 88 iflagtit RaY b fratdiermidessi QUSus b at egy)

ining the coding sequence for PRAME gene and the vector PM31-1/3PD
15(as descr ippegpiianiot étiprevioo BN A triatthgyollsc dhe aivennon albe eNerdsrimiadabt gsbr t i on

of the protei ngjg cg%)éii n sequegce wer e use(g. The cl or}i ng strategy included
the fol | owi rgnsfoEped Wih ageplicableckpresy P AU AfHCBY R/ Mout secretion si gnal
(secretion or signal sequence)was PCR anplified from plasm d PM31-1/3PD
usi ng the oligonucl eotide sense: 5 AGAGAGCATATGAGCAGCCATTCATCAAATATGGECG

( CANO40; SEQ ED ™e DRA)maybasutioh lvpti miteddgrasadald techniques to further facilitate
ACGTGGGECGECCCCCGTTTCAAAGITTTCTGTCATTTCTAA ( CANCB2: SEQ 1D NO. 2%); .Ndel at
the2®' end anareRgen obtherplevant hagig Iypreembedimen) of dheRradd! YFIEITHRFSES of t he

fragnent intg + (P . : m : mgﬁ PCR
anplified frp(g?n‘gg %@%gnﬁ\é%% fpﬂ%ﬁ/gtﬂgicﬁgppﬁggg?o i ggﬁaﬁl@g%{gu eleggﬁrse: 5'
TTGT TCCECCE et hf KRR EANE DI K sz Tin (EANCER nubeRid 3 eliidnc2 of thed A MiEe
antisense: 5 GoAccAcTcGAGGTTAGECATGAAAcAaccocAcAo (énCANCB4' SEQ ID NO 26);
Not| at the @tigemar pordonpofragment Heeref inenfiosiapimisedr dn aneembertisent fie revleRi ng
of the fragrﬁsnt int(gerBOpETZLb vector. Thi sdarrplifi cation resulted in the
addition at ' RECEOHAESEATGISE 1010 CRPPRIBER  of two ani no acids, Leu and G u,
fol Lowed by 6 H's in pET21b(+) plasm d. For the generation of the protein
wi thout Hi s-tag, a stop codon (TAG was added at the 3' end of the PRAME
gene by using CANOG33 and CANO35 (anti sense:

Culturing the transformed host cell under conditions 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

30 cultured at a temperature below 50°C.
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5' GGAGGACTCGAGCTAGT TAGGCATGAAACAGGGGCACAG (CANGBS; SEQ ID NO XX) instead
of CANO33 and CANCB4. c) Coning into pET21b(+) plasmd
(I'nvitrogen) of the above anplified fragnents. d) Renoval of Notl
site between 1/3PD and PRAME by using Qui kChange Il Site-5D rected

Mut agenesi s Kit KiStpratcagede)c masknt herentiorgmay bt entrecied semekarybles or eukaryotes
CAGAAAACTTTGAAACCATGGAACGAAGGCG (CANI06; SEQ ID. NO XX), and the

anti serise: s8eh ayreesk ujarceiigyRpressehingt-taofic tPgricelRsanns SES ¢ Moh axARS8 ¢)
Addi tion of t ! aci.ds nd Pro follow ng the Met at position 1 at
the N-term ﬁ&&%ﬁbﬁg %%yoqeeﬁﬁﬁ%e%m by nutagenesi s and using the

ol i gonucl eoti de sense: 105 GGAGATATACATATGGATCCAAGCAGCCATTCATCAAATATGG
(CAN 104; SEQ II1D NO XX) and the antisense: 5

CCATATTTGAT GAAT CERECOY TIOSATTOATATEEATA TIOT G0 ANGO &N ySEQrdsBtdC: axXdmpicillin

Construction qQf the vector design.to express.the_reconbinant protein

1/ 3P11- PFt AVESISIBRGE IS ﬁanrﬁtpg éfa?mtﬁqedé%m featipn At W§U?C§§§r}”]i Reypepgoy of thyr -
The PRAME ¢ j, iLn pGA4 backbone with the
addi tion of %Rgﬁ#ﬁg%ng%%ﬁ%?&%ﬁgéﬁtﬁgh‘?%r%&gﬁ St!gﬂd the 3" end of the

optim zed gene respectively. This plasm d, named 0606420pGA4, was

used to clone the gene in fusion with the PD 1/3 20in the pET26 vector
usi ng the fol | owllrepredunsss repgveRshimicainveritianabmpibeds ocxidans othgyhasheell and
corresponding tq.the optin zed PRAME sequence W, t.h a st codon at . the

S e Tt hegURnE P BEORASONCIAR® Frc DBy el Bieed B of BBl BE.
PRAVE f 1 agneafiute thedifmir I8 RKa col &%ﬁlcagm‘ﬁm I heCtodierd: B¢ tht/ prEienPmoMtRMS | ¥
cl oned Ndel / Notl w th CANO40 and CANGB2 ol i gonucl eoti des as 25descri bed

above and whhe expisgicansodrcd isamiram]labir.d b everemimddecht iofi thd-fresent maéntion the

mut agenesi s nethod wi th CAN104 and CAN105_ol i gonuc] eoti des. ,c). Removal of
the Not | sit@THyOMEE h@éﬂéﬂ%ﬂfqbfﬁ ETPF%nE]&‘ISe%g?@é}%‘? h%@éﬁ@ﬁlf@agtmaﬁucﬁ as

GACAGAAAACTT, - S all I

ant | Sense 306 LAt CCACRRET SR GO G K Cr e Pk e 2EG 1 b o
XX) 15 Thi s r gguteireprotiict 1{o3dted RRANE: s dlbing dpaicri W hete thesiocancdllrie treimmatiah bt
His-tail. d) The plasm d was then used as a tenplate for the generation

of 1/ 3PD- PRANEdWG dey gsperehy betfolafadnTan thesnyinien megiunperirampiellfics £xrams.of t he

fusion proteiln was done w.th.oligonucl i de -
GoAATTOOAT AT R P HEor TG e bRR TR Bscinion: shpPighse 55
GGAGCTCTCCAGHFAT] Gl SRS LTSGR AT A AIGEA R AL A8ibo SRRy NO
XX); Ndel at the 15%%% Xhol at the 3" end sites followed by G&Eis g%d a
stop codon waienal so added for cloning of the fragnent into pET26b(+)
vector. e) Coning of the anplified fragment in pET26b(+) plasmd from
Inv??rogen. 10For the production of the fusion protein, the DNA construct
has been cloned jntQe ERBLENRLESE RN IMRAHH HERVRLAroviddiS: BHRSHE fbr YrdduchSa
signals from| anbda phage DNA to drive the transcription and translation of
i nserted forfispn geteds as Therved hereirc compiingg tthe steantidapRissipg anot egll Plfision
operator CL and . two utilization sites (NutL and NUtR) tq reljeve
transcripti oPfRfeinh SPBPIENE ot feeqls PR INOIH 8455570 stired T(her Gllsmay bgl 2 |

1985. Mol . 15B] X ). R .4 .exp i Ng:
oD PRAVE T usT B sPbt B artente B ptieh RRUBARRL S ML B e £
t he 3€- t er m nadli. ofrhéa pidd8ssadi the pagkalSindattionatihy eodprielheistdp aiftexiptelsifig g Masion
sequence (secretion or si gnal _sequence) (i.e. residues 20-127). To this
protein as described herein in a cell as an insoluble protein. The process may further
comnprise the step of lysing the cell and purifying the expressed fusion protein from the

lysed cells.

30 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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20construction, three unrelated am no acids (Met and Asp and a Proline)
were added at the N-termnal of the derivative of pD, and for certain
constructions a his tail at the Ctermnal of the PRAVE am no aci ds was

i ncluded (see table A above). This construct could alternatively be

descri bed as co | rm nal
Met is considere ® gé tg]gsﬁép?lr gﬁqtgﬁeﬁ% ggggﬁéeﬂﬁ}égl%(ggﬂﬁoq(m { r“tél &Iaglr? ot bf"

Tr ansf or mat ialyobhiiked formm E. Col i strain ARS8 (Mtt et al, Proc. Natl.
Acad. Sci. USA, vol 82, pp 88-92, January 1985, Biochem stry) were
transformed with plasm d DNA for Exanples/ constructs 1 and 2. 30 The

AR58 | ysogeni c colt strain e rn t prodyction.

Exanpl es/ const r Etc]tgge'ierﬁl dexf’e?tgggj EEEF’S\}W o5y wﬁﬁ%"‘%ﬂ%?ﬁdé?dOWEOEBTMSWQZ
strain N99 Gfq4 I%%ra}g?@b(_%oé%%z- thr-). It contains a defective |lysogenic
Ianbda pkage ( I "Ki | - ¢1857 DH1). The Kil- phenotype prevents
the shut off of host macronol ecul ar synthesis. The ¢l 857 nutation confers a
tenmperature sensitive lesion to the ¢l repressor. The DH del etion renoves
the | anbda phage’fhﬁwnfdpé@reﬁnaﬁa Proia %d%ﬂﬁenaﬁe@ﬂcabwraposam %‘ﬁhAS Vasgine The

d b f.
Stock provi SUPyOEP B R GeReiL EBBE Gh Duioh Ty el gy R RIET o7

DH1) . The |@kélp§ﬁgt| on of the defective |lysogen into N99 was sel ected with
tetracycline by virtue of the presence of a TN 10 transposon coding for
tetiacyclin resistance in the adj acent gal E gene N99 and SA500 are E.coli

K12 strains deriwyved fr.o Lll n Rosenbergq &borato% at. t he Nati onal
| nstitutes of ct"ﬁccni%)may optiqpally GPRIAPATE QY YO RUBIOUBASRERES anbgens of

i ntroduced i bl Jag
Lysogent o hooPPSes xS fereb et tiin b LAP ﬁn&”%smpﬁig‘ﬁﬂw
i nt egr at ed iapdooiatddeangeernFer (aﬁhqilz,rthﬂeemmalkr—assd&ﬁai aﬂttgeES(q‘mﬂd headtaens as

Mani pul ati on of Gene Expression. |nouya Academ c Press NY).

The | anbda fSpHREE hoRm ederay heremYhe he‘eﬂgmefo &hﬁéﬂféﬁﬁs éﬁﬁe%e@r%ﬁ& ein
whi bi nds 81 GQ%E% Eesgrﬁbogilm &%h%ﬁﬁxﬁoqfr a%glapé’d \ﬁﬁg%fm?k ﬁrg Oc{regNA

p0| rase to I’OI’TD?GI’ an ere ranscri t|0n

gene. The clcogggte)f@ﬁem%rmgemn strain AR58 cont ains a terrperature
sensitive nutation so that PL directed transcription can be regul ated by

tenperature shift, i.e. an increase in culture tenperature inactivates the
repressor and 2 nt hesi s f t.he forei nis n|t| Thi s
expressi on syst ent &l dhE WPH%??‘EEF%’Q%F%B%?&” ?Ccf%er PO %Fé&“ﬂ%“t and
especial l'y QJd hARSH IR (BRY. FRvlIMIFC & Ne&rﬂﬁn@@h g (99031, Pehaﬂﬁ@r&swmaqg,
1981. Nature 92 1 g Hosts fromE. Coli strain BLR (DE3) Novagen, W, USA

(car@l ogue M@uiat@ﬁﬁ@ﬂﬁ@h@c}soﬂwﬁhqdﬁ@)bﬂﬁdlbd@éhﬁOWUS Bﬁﬁnt(‘h&?afa$ﬁgue nunber :
69053-4) BLR is a recif derivative of BL21 that inproves plasm d nononer
yields and may help stabilize target plasm ds containing repeti tive

sequences or V"“O’P]f‘e Enh PSS nRferd L LRNAGEEihe

were transformed wt h%g#asm éﬁ&ﬁ ?gnnﬁ%xa%?g? I%ce(r)ry]fr cts 3 ang'Eg ¢ %IOEach
of transf or natmolatiovast thalirfueﬁﬁloroLSu1hble§d§indﬁfsdndmhdﬂﬂdsamnltlimn@aﬁ]sﬁ}ttsmﬂﬁtsed
cells (Hanahan D. " Plasm d transformation bg Simanis. " In Aover, DD M

(Ed), DNA cl@wnigum hpgropidess! abimalon. 2lymggsy psphatgghut gmyjalso g owalttefand

dygct f t host st
of £ a or PR EBS e R De B I Sp e P ARl BB B iyt
Cat al ogue nuers; calBnRiPlir anigiikdlpidetiva(scapblsicehdrider, ok@olyiphadphbzdnes.

S5pET21b, kananycin 40 pisim for TCMP14). Cultures were incubated at 33C
for ARS8 celPheakrpwan a@ranisiselug: BpCPRlainies phigameieptidss. dhpobeeucieotigisound

0. 8. Inductl At .0.D.6canm.ar h
i nduced at 1 mracst%rﬂ)segbn amhﬁ#’-@ &HS%%% (%ecl 8%‘? ttg %‘%ﬁd?ﬂ fﬁl é&é@%}(}%ﬁ&% are
Cheni cal s |n&ellkﬁﬂh@bﬂﬂé&@d@é&ﬁbéﬁin,%%%mﬁmmmmat ed for 2 hours or 3

hours at 37C al though solubility nmay be increased if a | ower
30

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

embodiment there is provided an adjuvant system including, for example a combination of

-18 -



tenperature is used. At 0.D.000nm around 0.8, the cultures ARS8 were

i nduced by heat activation at 37C and incubated for 7 hours. The bacteri al
growt h was adequate for the two expression systenms. 15Extraction and
Purification of the Protein Upon expression of the pol ypeptide in culture,
cells are t)‘rﬂirﬁ@hds?h&'@[ M}ﬁatpe,qarayraﬁgm-ﬂé-mg@ldtmmmo%k@wmpaﬂAlenthcal
or chem cal neans (if the expressed pol ypeptide is not secreted into the
medi a) and tdgetice suthtanralpreinte saki t Thecadjwentinap dptianally elsatecltdeeCyol ypept i de
of interest. BugBusterTM Protein Extractjgn Reagent is used under

condi ti ons. SHESRSIREAERS %@felteﬁtéaqbuaevqe@ﬂ;ﬁ& RGP2En) . PDL/ 3- Prane- hi s
protein purification E. coli cell paste was resuspended in 20 mM Tris
buffer pH 8.5 then passed through honobgeni zer system (Panda from Niro Soavi
S.p.sA. - 2 passesn enhhh&Edakish thAfhSrbaddi ti 0l p2serdt idvaioMathgriendhdenzonase
(50 Um), honobgenate was incubated 1 hour at roomtenperature (RT) under
gent| e agi t apmbimatipe af ¢ mengpiaspleadyBipiditnandessapeningg0vaty epaticRiprlyfles ul ti ng
pel l et was resuspended. .i.n. 20 is huffer, pH 8. ai ni.ng_1% Sodi um
odecyl " oul prabEane; o8k e Ttk g dikiost Bl AilBacuat B arhRadstn: rr

under gent| gf%éﬂgreﬁﬁ:icgﬁgoﬁﬁbﬁ%h&%r{ﬁé Q{SEQ% RACRY Wi RSt 3b1 a5 Hbs8d WQQT A

pell et was ded. 30 Centrifugation supernatant was 10-fold diluted i
20 rnM Tri s 96(#3789. contai ning 6.66 M Urea, 0.333 M sodium chloride (NaCl)
and 11.11 nM 1m dazol e and then subjected to chromat ographic separation on
a Ni&kel ion metal affinity colum (1 MAC Sepharose 6 FF - GE Heal t hcare)

equilibrated in 4 f.f 4 9 Lr ea,
0.3 MNaCl and 1 ftr%r.ﬁﬂuhnloge){}zl%lnga& b&ﬁ'[sgf?mvés ang%qu}h%&ggﬁ%@év%??%ga%pwg'r| S
buffer pH 8.GSHO3D-MPI, Btoloptidrsbafioe esathple fn &h M b ®ater énBlsivhNa Gescaibed HOWTM

| m dazol e, antigen was eluted fromthe columm by increasing the

concentrat i cﬂWUglom dazole up to 40 5mMMin the same washing buffer. After
addi ti on of phosphate up to 50 mM antigen positive eluate was passed

t hrough a Macro-Prep Ceram c Hydroxyapatite type 11 col unm (Bi o- Rad)

equi4 i brat edsddih@ 2dRvaM Sirh @Rt &ﬁfm%@u&&@ RS rHuMRes 8PiheWrdbaspRatien i0. 5%
Sarcosyl, 6.0 MUrea and 0.3 M Nad . droxyapatite fl owthrough contai ning
t he anti gen Q&3!, 8ReMPdi &fp(t eredivalmai tisteos, fnve:Bomdt @ dudif wrwaet @n@sion or
contai ning 3. 15% Sucr otse on.an 100mega 30 |IcDa nenbrane (Pall).

U trafiltrat3®SiiRostaaligrelaéd st erilized by filtration through a 0.45/0. 22
tun Cellul ose acetate nenbrane (Sartorius). Purified nmaterial was stored at
-70C. An alternative purification process has al so been used,

whi ch differs framddieglahvee: dbpsdisessofithe pleeert alveotdmihestie psividedNovaccine
benzonase treatnent - No shift from SDS to sarcosyl on | MAC col umm_( SDS

fr 0P ext r actSOFHPTISE 2 UMAR PIARN or MSHEN PATIEEPIOfRIBES %@Fﬂ‘?%eﬂ?laﬁﬂ‘ﬁ n adingitwas
5mMMTris b - - rginine. This alternative purification
process reshljfoEg‘%an?ﬂr?e ?%%%Sﬁ%%éjtsaeb'gg S renmoval with residual 20val ue around
0.05 and 0.085% Purification The expressed reconbi nant proteins were
purified from supernatant fractions obtained after centrifugation of

i nduced E. covmbugiiomofal MM EBmAd{dEeEal chel ation resin (Q Agen,

25Chat swor t CA) according.,to the.instructions fromthe resin -

Ut act ur el CAGFRCABIRL AP Rres P LB i e By FmbSShich compeising @)
NupégE 4-12 % Biiged Ebipditht ém@;muil%% PRARPE Wetided ok lik¥d f 5088 aLdsatiRg HRtbber :
30NPD323BOX) See Figure 1 and 2 bel ow, which show SDS page anal ysi s of
Exanpl e 3 anthddbasmlaiBizenndmponantspoptisingh WMAGRanszen errfusidi pfaseinmas described

reconbi nant ﬁ'e{rgi D InPcBArﬁaNeEm or nglgglt?a'levgo}n%oggion ﬁiglfﬁﬁfeﬁg&pﬁggfn géj)uvam as

described herein.

30 The MAGE antigen for use in the combination may comprise the full tength 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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w thout his-tag mgrate on gel at an apparent nol ecul ar wei ght of -701cDa.
The reconbi nant proteins are found as an inclusion bodies in the E coli
cell lysate, after induction. SPreparation of sanples, buffers and

m gration conditions were done under conditions recommended by the

suppl i ers ( hmuid 4caBandy bel@etdd abmaht NofeaRRuabi BB MMEEseheadedid el or e

i nduction (BlI) and after induction (AD) in wells corresponding to 100 p.1
of cul ture egbpdimieshef the pRisent inveatjemth WHBRB thraayéigom sl M&iGE-abtogan

Coonmassi e-bl ue staining.of rec i nant 1/ atter | PTG induction of
E. coli BLRUPEANSSS HPW%%F&%@%SW?W@@%&%&Plaefr‘%?%ff.m Anedadaient of
10011, of c%&gfﬁg@%ggb 2 hours of induction in BLR DE3 strain with 1mM

| PTG at 25, has been | oaded on gel. Cone #3 (1/3PD PRAME / pET21)
andsCl one #4 (1/3PD-PRAME-Hi s / pET21) are presented on gel before (BI) and
15after (Al) inductions in soluble (supernatant) and non-sol ubl e I(Spel | et)
fractions. Fanthetomhihation dgcahethalevBr dther paljle opthe SRAME(@BLERMAG

Cat #161- 0318),. | ane cl one #3, Bl , .supernat ant lLane 3.(clgne #3, BI,
ol 1 60 . T aABlgETE Biage v o A fisiomerotelf BERi b i Teiept P 8 Sadsens

25C, pellet | cl : ' t : (cl one #3,
Al , 30C, pehagttﬁb?‘fsgrﬁgﬁé) clﬁgsﬁ%n %fel%loc?né C é,r%g%gt%ﬁ?d)lgﬂﬁagnng@ (clone #3,
A, 37C, pellet), 20lane 11 (clone #4, Bl, supernatant), |lane 12 (clone #4,
Bl, pellet), lane 13 (clone #4, A, 25C, supernatant), |ane 14 (clqne #4,
Al 125C, pel® epg empedimentsfithe pgeeny mvepfion thots 1s EW&GH&C&H%BOFIWOBH@HH’BSIP% Pone

(ci one sa, RyRepRlehn cotfsind o RAMIE oo i pRURFRAGIARL descliBdhekdl
Coonassi e- blaye asﬁmmbﬂa&imtomg@m@a NG ELA 8 RidigeR RAVEI st wiitnkPiGtdimghuct i on of

E. coli BLR DE3 strain transforned with reconbi nant pET26. An equi val ent of
1004, of culdesarbedhersin. 2Irhanalerptive sonbedingmt.ithe BeRN DEIeBcomipRISWEtEE 1nM | PTG

at 25, 30 or has been | oaded on ge] . 1/.3PD- P . codon

opt i i zed | R 2ROEE S TR P S B BN SRS GHBRHE T ek e 26
30aye prese ?ﬁ@c@in%nﬂﬁﬂsin%%{pﬁfo%ilﬁﬁél)y RO DS hm(rd) akbidsRABESERTS 1h Whihldablog
(supernatant)) and non- soluble (péllet) fractions. Lane 2 and 10: Standard -
Broad Range tpoesnairaafiBiooRat {Can gaddin DSt SptionaiyeullstifabdredadwhidB|the signal
supernatant), |ane (cl.ope #3a, Bl, pellet),.lane 4 (clone 43a, A, .25C,
super nat ant )S?qwc&ﬁ%ofgpretqubﬁés ﬁ@%@,ﬂaﬁv prdsege, l‘b%lp}t@ﬁ)t? st ﬁdb( TrRecdsal A
30C, supern%g@%l ane 7 (clone #3a, A, 30C, pellet), lane 8 (clone #3a,
A, 37C, - - STI TUTE SHEET (RULE 26) Repl acenent page 30a
supernatant), lane 9 (clone #3a, A, 37C, pellet), lane 11 (clone #4a, BI,

supernatant), lane 12 (clone #4a, Bl, pellet), lane 13 (clone #4a, A, 25C
sup2@ nat ant )Thel fupien prpt¢ins ehide pracntanventigrmayaddigionally piionally einpyiie opagr Al

30C, supernatant).. lane 16.(¢lone # |, A

sae A 57 c g 800 45 RRLRRB R i ppadkibes GREC yfleen shANE Bo{ GARRE
Bl ot Menbr angsteiesb bl QKR adtiien 3Rd ATHINATS if3Hres3iC THAREM usitinghadYe thdelatddBS
| X fresh 10 'solution. After the bl ocking incubation, prinmary antibodies
were added (todhbiaquentes PRAVENtgEBKanBicolfogdpdrtietA) at dil ution 1: 5000 or
a-6X Hs tag (AbCam) at dilution 1:3000 in 3% mllc/PBS | x fresh sol ution
for I hour at 37C, 60RPM After that, menbranes were washed three tines 5
mnytes at r@Qx ' W RBSn ] day REEEAHAY Yomprise
ant ?%odi es mllﬁe{rgqeeﬁa%glé%g{s%ggo rg%lgﬂ%ggn%’?aﬂ%%ﬂ%L@’abbﬁ 15 (chksgn

| abor at ory) atindiakids iMiat- AspZRro @O the i-targnitdhend bf dPBSidrxpioteds beggiohast TonMet
Menbr anes were, i ncitébat ed@t or 1 hour at 37 60RPM Aft er &hath rrerirbtr(?nes
wer e washed FRMEECH HRbSIramips @i2ing! reisH b SRS UrBaX,Rs Hgmghgpegiate
Tween20/ PBS”*%U%%OI’G t he nenbrane expositions to peroxydase substrate
(KH2POX4, 10 -14) 2S04, 10mM 0O-di ani sidine, 0.01% & hydrogen peroxi de
0.045% or al kali ne phosphat ase substrate 20(Sigma Fast) follow ng the

supplier's recommendations, Ml ecul ar anal ysis: Exanple/construct 1
AnaB9si s Ent Inrencpmbodiment.dhe seguenss ofa fusion protein comprising MAGE-A3 and protetn D

for use in the present invention is shown in Figure 12 and SEQ ID NO:43.

-20-



Mol ecul ar Weight 71629.96 mw. 1 microgram= 13.961 pMles Ml ar Extinction
coefficient 67680 1 A[280] corr. to 1.06 ng/mM A[280] of 1 ng/m 0.94 AU

| soel ectric Point 6.41 Charge at pH 7 -5.84 - 30a -

SUBSTI TUTE SHEET (RULE 26) Exanple/construct 2 Analysis Entire Protein

Length 620 aa NMheegrodent inVentiiitalst0O@dnds Go Mathols 61 mepginarpaid vadeibds? pMol es
Mol ar Extinction coefficient 67680 1 A[280] con. to 1.04 ng/m A[280] of 1
ng/ m cOmpositions.

EXAMPLES

5 Four fusion constructs were prepared and will be referred to herein as Examples/constructs
1,2,3 and 4. A codon optimized construct was prepared from example 3 and is
designated as example 3a herein. A codon optimized construct was prepared from

example 4 and is designated as example 4a herein.

10 In Examples 3a and 4a the sequence in respect of the protein D portion of the molecule is
the same. However, certain codons in the PRAME region were modified, to further
improve expression and, in Example 3a, the linker between PRAME and the his tail has

heen removed.
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0.96 AU Isoelectric Point 6.28 Charge at pH 7 -6.36 Exanpl e/construct 3
Anal ysis Entire Protein Length 628 aa Ml ecul ar Wi ght 71627.01 mw. 1

m crogram = 13. 961 pMl es Mol ar Extinction coefficient 67680 1 Al 280] corr.
to 1.06 ng/m A[280] of 1 ng/m 0.94 AU Isoelectric Point 6.34 Charge at pH
7 -6.84 Exanple/construct 4 Analysis Entire Protein Length 620 aa

TABLE A Fusion Protein Structures and Plasmid Details of the Examples/Constructs

1tod
N-terminal C-Terminal
Example/ amino acids fusion cancer antigen | Linker/His tail | plasmid
Construct mnserted by partner amino acid seq. used
No. cloning process
1 MDP 20-127 PRAME TSGHHHHHH [ TCMP14
protein D
2 MDP 20-127 PRAME - TCMP14
protein D
3 MDP 20-127 PRAME LEHHHHHH pET21
protein D
4 MDP 20-127 PRAME - pET21
protein D
N 3a MDP 20-127 PRAME HHHHHH pET26
protein D
4a MDP 20-127 PRAME - pET26
] protein D
5 The fusion proteins of the above examples comprise the amino acids 20-127 of protein D.
The amino acids Met, Asp and Pro were included at the N-terminal of the protein D
fragment (ie amino acids MDP-20-127 Protein D). It is thought that these three additional
amino acids may aid the stability of the protein and/or increase the level of the protein
expression thereof. Amino acid 127 of protein D is fused to the N-terminal of full length
10 PRAME (i amino acid 127 of protein D is fused to N-terminal of PRAME). A histidine
tag tail, to aid purification, was included in three of the six proteins. The exact sequence
of the tail is dependent the plasmid used.
Three different types of plasmids, TCMP14 and pET21 or pET26 were constructed: for
15 each plasmid, DNA encoding for fusion protein was included with and without a histidine

tail.
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Mol ecul ar Wei ght 70561. 90 m w. -31 - 1 mcrogram= 14.172 pMl es Ml ar
Extinction coefficient 67680 1 A[280] con. to 1.04 ng/nl A 280] of 1 ng/nl
0.96 AU Isoelectric Point 6.28 Charge at pH 7 -6.36 Exanple 5

Eval uati on of the production of proteins with or without the secretion
signal 5(secretion or signal sequence) of the protein D 1/3 in the fusion
protein. Table B Protei nExpression |evel PDI/3-PRAME with secretion signal
PD1/ 3- PRAVEUMeshgiated sereise e sengnbitrtegyficlpw tas GBS ip dyeprepradticsi of eadht eff
Coonuassi e- bI ue st aj ni ng of reconbi nant 1/ 3PD- PRAME 10with or w t hout
secretion siigfXpmg | PTG i nduction of E. coli BL21 DE3 strain
transfornmed with reconbi nant pET21. An equival ent of 100pL of culture after
3 hours of induction in BL21 DE3 strain with 1nM I PTG at 37C has been

| oaged on gellonily O5ateeP Mo MhidGles editd nWTPTEINS PR AR it G withodElil)s-tagd af t er
(A) i nductlons I n sol ubI e (supernat antT and non-soluble (pelTet)
fractions. Eén® Halse : R gctiorestai n 15(Bi oRad Cat #161-0318),

;4 Hd ML ] a0
lane 2 ( leﬁX?np'ﬂ?A ation f%l?é sequences %?ersg att &t l.)ne pka%gl?d %Cfvﬁgjﬂf were done using a three

steps PCR strategy. The vector pHIC348 containing the DNA sequence encoding the entire

protein D gene has been obtained from Dr. A. Forsgren, Department of Medical

10 Microbiology, University of Lund, Malmé General Hospital, Malmd, Sweden. The DNA
sequence of protein D has been published by Janson et al. (1991} { Janson H, LO Heden,
A Grubb, M Ruan, & A Forsgren. 1991. Infect Immun 59:119-125}. The expression vector
pMGS1 is a derivative of pBR322, in which bacteriophage ) derived conirol elements for
transcription and translation of foreign inserted genes were introduced (Shatzman et al.,

15 1983) { Shatzman A, YS Ho, & M Rosenberg. 1983. Experimental Manipulation of Gene
Expression. Inouya (ed) pp 1-14. Academic NY}. In addition, the Ampicillin resistance
gene was exchanged with the Kanamyein resistance gene. The coding sequence for the
portion of NS1 protein (amino acid 4 to 81) was substituted for a multiple cloning sites to
get pMG81 MCS. The coding sequence for the 1/3 protein D (amino acid 20 to 127) was

20 cloned into pMG81 MCS using BamH! and Ncol restriction sites to get pMG81-1/3PD.
First, PCR amplification of the section corresponding to amino acid 20-127 of protein D
was done using pMG81-1/3PD vector as template and oligonucleotide sense:
5’ ATA TAA CAT ATG GAT CCA AGC AGC CAT TcA Tca aAT 3 (CAN0O0E; SEQ ID NO:
18) and antisense:

25 57 CCR CAA ACG CCT TCG TTC CAT GGT TTC AAA GTT TTC TGT c 3’ (CANO37; SEQ
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 pCDNA-1-PRAME
recombinant vector. PCR amplification of the section corresponding to amino acid of

30 PRAME protein was done using pcDNA-1-PRAME vector (GSKBio) as template and
oligonucleotide sense:
5° GARC AGA ARR CTT TGA RAC CAT GGA ACG AAG Gca TTT GT¢ ¢ 37 (CANO036; SEQ

ID NO: 20) and antisense:
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PRAME + SS, BI, pellet), lane 4 (pDl/3-PRAME + SS, Al, supernatant), |ane 5
(pD1/3- PRAME + SS, Al, pellet), lane 6 (pD1/3-PRAME + SS + H's, BI,
supernatant), lane 7 (pDl1/3-PRAME + SS + Hi's, BlI, pellet), lane 8

(pD1/ 3-PRAME + SS + His, Al, supernatant), lane 9 (pDl/3-PRAME + SS + Hi s,
Al , pellet)y hemertrR(pBly 3TPRAVEAW 6AR0BS, 2@ Gog user fet ACANI2RNEEDID
(pD1/ 3- PRA d/w’?g SS, Bl, pellet), lane 12 (pDl/3-PRAME W 0o SS, Al,

super nat an"t\/ﬁr 1%4h8F 13 (pD1/3-PRAME W o SS, Al, pellet), |ane 14 (pDL/3-

PRAVE W 0 S% + Hi , , - i s,
Bl , pell gt ),§ %A:Eaﬁd@ (T pﬁ%?ﬁ%ﬁ%&%\g okg%&% %{(??s,(segljé%s% e%(aﬁgpgﬁ%%qﬁa%'sﬂ
( pD1/ 3- PRAVE2Widpe@ing ifH ltis-ta (CATG0d9 10} not (CAN029) was addXampt AnfPRAME

| mmunogenicity of PD-PRAME-Hi s fornulated in ASO B or AS 15: dose 5range of
antisgen i n acquenest igsrtedan geof CHE] hpkasmid wag ehtaiged Eollosinrega BERampigeations

sel ect the best do 0 i,n_preclinical  experinments.Protocol:. 106, groups
of 12 CBOF1UNPEANT Uabh al PRAVE 2GS by B R EELTHEhD F PRy AL 4
of: 1. PBS %o f Mﬁzﬁrﬁ%ﬁiﬁbhwledtﬂemaﬁﬁﬁ\lw§ ahd atisdRRANEA G8£P8) CAROHSOLB or
AS15 154. PRAME (2ttg) 1 n ASOIB or AS15 5. PRAME (0.4 jig) in ASOLB or AS15
6. PRAVE (0d6@ending)if amhiASel Ba predSit GCANDYL Yoy riog (AA&NGAS). dabatiNiesd endeSpel
instead of the 50pg intended dose 20ASOLB.is_a |ipgosonal adj1 uvant

f or mul at i on 23 ngadissphycrosisp added Smclgping ﬁs&gfrﬁ&m@mmfﬁ@#ﬁﬂ ¥eGfvant

fonpnul ati on conprising @21, 3D MPL and CpG The construct used in

thi's exanpl e was Exanpl e/ Construct 3a (pET26 with a His tail), provided in

buffer 25w th sucrose may also be used. Read-outs: I'ntracel l'ular
Cyt oki ne St avith egwithow) Hisdtagggeombiaanppigtpiac ]

i mul at i f spl I1s (4 pool 3 mic . with th |
o entt des rpmbeat S miid sRRalrriia peRA B RR 4l Bnlln Meglaligh Po°
adj uvant)  BesidbiycoffaidifSte o daRAeGhOK IR ER AN deheartSHl Beadi PVIEUR! - 13518D

shown in Figure 3. In this experinment it nmay be concluded that the best
dosgs of PRANE destiilgenn tiee praducesteat<gd cosipmgske Nem@@hiBarieresf thhgeéein D
conditions seems to be 2pg. 5 response (ASO B adjuvant). Results of ICS
for CD8 cyt &P?ﬁ‘ﬁ‘é§eqlﬁfmc H@r%%gg%%‘?ﬂé%‘&ﬁtm%ﬂg@’ E‘ﬁ@\%ﬂhﬁ f?ﬁlﬁu% S¥PS-The dat a
appear to show; %@ g RehATQGRAB Y sRhall REudESRABSE
intra-gr oup@gﬁgt’ \rfgésgjggg\ge Céa’;@?{&[\s/%%t%? lgglesé%s of I&%B?orsuc&)

cyt oki nes f @rCR h@pAfed bomd;lasvdd PMGE!-$BGWNuding fhe glipenkleofilesmseldt a appear
to show that a simlar CD4 response was i nduced with 44p.g, 10)1g, 2pg and
0.4 jig of PRAMCPREATRACEREFATRCANSABATARCERS @@@@%%&D&%&%e i nduced with
0.08.jig PRAME .15 response (ASI5 adjuvant) Results of ICS for CD8

cyt%?(i nes foa‘rtl\{létt ee%i@%adj uvant are shown in Figure 6. These data appear to
show no CD8 7 egspehisecthackeraunthdmrtherPBS@rou@IANGC32; SEQ ID NO: 23);

Ndel at the 5° end and Not! at the 3” end sites were also added for cloning of the fragment

into pET21b{+) vector.
b) The PRAME sequence was PCR amplified from plasmid pcDNA1-PRAME using the
25 oligonucleotide sense:
5’ TTGTTGGCGGCCGCAATGGARCGARGECETTTATGEGET (CANO33; SEQ ID NO: 25), and the
antisense:
5’ GGAGGACTCGAGGTTAGGCATGAARCAGGGGCACAG (CANO34; 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
30 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 CANO33 and CAN035 (antisense:
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Exanple 7 In summary, for the inventions described herein, the foll ow ng
summary may be used to described specific constructs of PD1/3-PRAME t hat
have so far been generated: 5 10 15 20 Constructs used for

PD1/ 3- PRAME - No signhal sequence of Protein D are included (am no acids 2
to 19 of g)l’ﬁ)’[@jMGmTCGﬂ-MAWTMGOMGT&AOFﬁGGQGm@iGF(CBNOE;‘S5i, REQUBEHO( XX) instefadt he
protein D) - Two unrelated AA (Asp and Pro) are substituted for am no acids
2-Lys and 3°1e4NEB3 prbEAND3® The first 109 AA of protein D after the

Firor wet i tore P28 c PSR 3Y e i SR BRI L ar
i ncluded (f g Reh&PILINBEHI GicNRlwERAYES BnPPRRBAVE) usinfulkCHanyéd 1iisaet a His

tail conmposed of one of the follow ng: Three unrelated amno acid (Thr, Sec
andsdy) + Bikktsd Mosiginess Kar(Sthteginepandnithd ENBdndiclsbtidasatse:or Two unrel at ed

5 H s Tesi D6SNPORNETBMGCN P PRTZB ATl OO BARADN KR o1 e vy
protein : gchlc/c:étcgttccatggtttcaaagttttctg (CAN107; SEQ ID NO: XX).
¢) Addition of two amino acids Asp and Pro following the Met at position 1 at the N-
terminal of the protein D 1/3 by mutagenesis and using the oligonucleotide sense:
10 5’ GGAGATATACATATGGATCCAAGCAGCCATTCATCARATATGG (CAN104; SEQ ID NO: XX) and

the antisense:

5° CCATATTTGATGAATGGCTGCTTGGATCCATATGTATATCTCC {(CAN1T05; SEQ ID NO: XX).

Construction of the vector design to express the recombinant protein 1/3PD-PRAME

15 codon optimized (without or with His tag) in pET26 vector:

The PRAME gene was codon optimized and cloned in pGA4 backbone with the addition
of Notl and Xhol sites in the 5° end and the 37 end of the optimized gene respectively.

This plasmid, named 0606420pGA4, was used to clone the gene in fusion with the PD1/3
20 in the pET26 vector using the following steps.
a) Removal of the Not1 / Xhol fragment corresponding to the optimized PRAME
sequence with a stop codon at the 3’end of the gene from 0606420pGA4 plasmid.
_b) Cloning of the optimized PRAME fragment into a pET26b(+) plasmid which contain
the 1/3PD previously cloned Nde1/Not1 with CAN040 and CAN032 oligonucleotides as
25 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’ GACAGARAACTTTGARACCATCGARCGTOGTCaTCTaTe: (CAN123; SEQ ID NO: XX) and
antisense
30 5° CCACAGACGACGACGTTCCATGETTTCARAGTTTTCTGTC (CAN124; SEQ ID NO: XX). This

resulted in 1/3PD-PRAME codon optimized fusion protein without His-tail.
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20- 127 PRAME 1-509 N term MDP pD 1/3 PRAME Cterm N term VDP pD 1/3
PRAME TSG 6xHis (in TCW14) Cterm N term VMDP pD 1/3 PRAME LE 6xH s (in
pET21) Cterm N term MDP pD 1/3 PRAME 6xHi s (in pET26) C term 25A narked
up am no acid sequence of exanples of constructs of the present invention
i s shown i ndFTlgurlesndid Addsgimmeresd aok tdnipdatt ddil thegaigrationsf 1 BEDsPRASE badun i n

(FLgur o 5) SRR BILCHRTOREP SR iSEHIOHL: PIaEoiom YRt oi n D
from Haempgfiéo%%dtegt%e%es%s%e and the Li poD MAGE3-H s (Figure 9)
5’ GGAATTCCATATGGATCCARGCAGCCATTC (CAN199; SEQ [D NO: XX) and a antisense
5 5’ GEAGCTCTCGAGTCAGTGETGGTGGTGETGETGETTCGGCATARAGCACGGEC (CANT98; SEQ ID
NO: XX); Ndel at the 5° end, Xhol at the 3’ end sites followed by 6 His and a stop codon
were also added for cloning of the fragment into pET26b(+) vector.

e) Cloning of the amplified fragment in pET26b(+) plasmid from Invitrogen.

10 For the production of the fusion protein, the DNA construct has been cloned into the
expression vector TCMP14. This plasmid utilizes signals from lambda phage DNA to
drive the transcription and translation of inserted foreign genes. The vector contains the
lambda PL promoter PL, operator OL and two utilization sites (NutL and NutR] to relieve
transcriptional polarity effects when N protein is provided (Gross et al., 1985. Mol. & Cell.

15 Biol. 5:1015).

The plasmid expressing the pD-PRAME fusion protein was designed so the PRAME
amino acids were added to the C-terminal of a 108 amino acids derivative of pD without
its signal sequence (sccretion or signal sequence} (i.e. residues 20-127). To this

20 construction, three unrelated amino acids (Met and Asp and a Proline) were added at the
N-terminal of the derivative of pD, and for certain constructions a his tail at the C-
terminal of the PRAME amino acids was included (see table A above). This construct
could alternatively be described as containing 109 amino acids derivative of pD, if the N-

terminal Met is considered to come from the pD sequence.

25
Host Strain and Transformation
Hosts from E. Coli strain ARS8 (Mott et al, Proc. Natl. Acad. Sci. USA, vol 82, pp 88-92,
January 1985, Biochemistry) were transformed with plasmid DNA for Examples/
constructs 1 and 2.

30

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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Al'i gnment between the shared sequence of the original protein D from

Haenophi | us i nfl uenzae, the LipoD-MAGE3-H s and the pDl/3-PRAME-H s (Figure
10) 35 Formul ati on of Vaccine preparation using fusion proteins: The
fusion proteins of the invention can be fornulated into vaccines which are
ei t her adj upkgttoegeprevents.thd shud nf of hibsidiavesrholeadaranynthd§isvidwetc]8 Iheutation

formul ati on may conprise a mxture of 3 de -0-acyl ated nonophosphoryl Ilipid
A (3D MPL) a%ég@szqmpﬁa%ﬂrp ositixa lasiondpifressl sepresepie Thg i bdeletypsemaysEpS2 has

been previouysl,y, describhed WO 95/17210, ,The dj uvant, for. u Lh, the present
Civent! on PR R Gy OB IR e s bl bt Ty KR T ARSI | i o
A (3D-MPL) , o6X2ke@PdtrRGubtibrAdt 1099 with 2 \Mah@bdd Sag kRbk BRvRusiyLréwh bRag onal
formul ation. 3D-MPL. is an inmunostimulant derived fromthe

| i popol ysacSAR0D deriydiP6) gadE:: TN&0,10GH-ahd 7dgd ). Tee baotdectiamoi3hd defbativiea

m nnesota. IMPL has heen deacyl ated and i s, | acking phosphat e _group on the
lipid A noi @fswenvmosﬁ%%w Eé@“?dr‘éﬁlﬁ Fﬁw‘eyc&maﬁmawq%hwaﬁ@é%OE %)INJ;S ty while

preserving i j i i bt 9 i

bl eved  nettrs SRR Y KEEtRR T o HA e A cene, oo and Sarfo kB,
both the 15muwsbiial? anchsaichivkd F¥REDOMGEH Rebaibetgnadbbalory at the NSl 1S a
natural saponin nol ecul e extracted fromthe bark of the South American tree
Qui | | aj a sapotiftieseidaltha. A purification techni que devel oped to separate

t he individual saponines fromthe crude extracts of the bark, permtted the
i sdi%ation of the 20 particul ar saponin, QS21, which is a triterpene

gl ycosi de denonsidatd Quahn@ngesy ?Qﬂlﬁ&é}nﬁre‘%ﬁ&édﬂcw iR 8 EOVE 1ybehieihbY 18S
conpared with the parent corponent. (521 has been shown to activate WC

cl ass | restsmbilizethe@lisniti DN AVEysakerscbostistraiAgsontaia repichtiasdefoctseilombdt e Ag

specific |ynphocytic proliferation (Kensil, 1992). It | s thought that
there may bgﬂéges Iﬂérl@{%éﬁtftd 18t Eﬁeﬁﬁm%&?ﬁ*ﬁizﬁﬁlﬂi% lgé?wp@aﬁﬂme;@g? in the

i nduction of t Ah 4l . :
oi | /wat er erMu%}fsﬁlBlg%tm&horgr}r{pcgélngg(%éérgyégg%ﬁﬁ&ac(gwa@eﬁrlrg‘de o? &b('rgll%i S Ezslzhg-c[op dear ol
andy ssqual enghagelDNAadireaGUBO Skt RRSH tf cIPBTesonpdidin nGichvigads t8theaGL

30enul sifier. The emul sion conprised 5% squal ene 5% t ocopherol 0.4% Tween
80 and had afpresser efghe penten adereyents indingol Riapdymeraghiovihe Bs pepeerade WO

95/ 17210). e resulti oid, droplets shoul d hav i.ze of proxidgrat el y
10 ) ISR Oae PSRl nt e DrOB A St Rb R AR oY
formul at ed agn@ing AMBhpEhiueNscdkiiVEuRbn@S28at PLNiRRteAitfah¥ip8bn 8MIbSicBMaRH | N
a |liposomal formulation. This preparation should be delivered in vials of

0.7 M to béydempuedranihify iley aphictdaseth culitiegempenatureigiaoiivatescheiopressdrang
contai ning from 30 00. ttg antigen). L mrunosti mul at o

ol i #bnucl eotS @gs%{fﬁs?%ralgaﬁ‘a}g@d.s 3@%&%&@& %ﬁpregalﬁnéy%ﬂfliaﬁé\gs POYOlER i n

adj uvants OrgN@egd S'Iel%ré?%rf }laﬁa%‘ei,?sr &geasuy OB R YOl LI G GRN Shiflala &

ol i gonucl eot f des, gener y containirg two or nore dinucleotide CpG notifs
separ at ed byR@atnbeegd081 H¥aere 29Ari@80ft en at | east six or nore nucl eotides. A

CpG notif is a cytosine nucleotide followed by a 10 guani ne nucl eotide. The
CpG ol i gonucl eotides are typically deoxynucl eotides. In one enbodi mnent the

preferably a phdRRoroTAr Gal Runa PR e R i L2 e it ™
i nt equcl eot i gespands RADEIMNIVaFent, W, IS0PRa@fogh Guinbye 890534) BB & d Reuded

within the scope of the invention are oligonucl eotides with m xed

i nt enucl eot i aEVRiivadEs] theltippay es plaspidbaaeemes ggnapmay Belnstaatige target

ol i gonucl eot | horodi t hi oat e _ar SCr| I 1

5, 278, 302 a#&?ﬁdgg%gﬁg .rg%%gl%%%%wo‘fes%i‘ ?’Sg% chEé‘%’?? e C%{gg “gegg ol'l 0%9%%3

TCC ATG ACG phdfhded @, AF@eleltrérshdamk8 26th [Shid DO fro3 px @Jleslcdateu A akall 2 CCC
CAT (CpG 1758; SEQ m NGO 37) ACC GAT GAC GIC GCC GOT GAC GGC ACC ACG TCG

TCG TTT TOT COT TTT OTC OTT (CpG 2006; SEQ I D NO 38)

30 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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TCC ATG ACG TTC CTG ATG CT (CpG 1668; SEQ ID NO 39) TCG ACG TTT TCG GCG
CGC GCC G (CpG 5456; SEQ ID NO 40), 25the sequences may contain

phosphor ot hi oate nodified i ntermucl eotide |inkages. Alternative CpG

ol i gonucl eoti des may conprise one or nore sequences above in that they have
i nconsequenGraildsh@ indwesion of bdctetihbinsst sfaeivet 0. 30The CpG ol i gonucl eot i des
may be synthesized by any nethod known in the art (for exanple see EP
468520). Comvenfaurey such ol i gonucl eotides may be synthesized utilising

an aut omat ed synt hesi zer. | ne..enbadi men f t e I ovention an
i ivant  conBHE: Tem ovraaedin SRRt G ref (RBL SR EBREROr The
fol l ow ng Cg%@FM}WA@CQ@bgﬁ@QuI%lG@E@(Q) & ok BidBc@hlbenRiillin! 100 WBHEN for
enul sions conprising 3D-MPL and S21 (WD 95/17210, 98/ 56414); or 3D MPL
forgul at ed PETHhlIQkhem@at 40 gpsnl((GEPTOMIE2). 4641tBEY wel@tihabaad jat ¥ fEsARIE NS
that may be used in the present invention conprise a conbination of 3D MPL,
QS21 and a CGpt adiaydiis fedB iy €DES) edls antibadOilheaoeesB8E 108.and US6544518.
The final vacci E\g may be obtained after reconstitution of the |yophilized
fornul ati on® 10Ref¥HMces: 1. A Roca (U. of Wsconsin), personal

comruni cat i .St ydi F . i ; : Jan_ H.
Kessl er' et %go'éﬁ%o“‘ﬂ %&Pﬁ(ﬁaPS&hW&%ér%?%‘rﬂﬁ%jlﬁwgg C@E%?e%égll l??rge% lgoggogyll\lgﬁgr 1,
January 1, 206dalaBor8Banodidd (IPKEHEND Glerdicaltibict, yatalogite nifiaRdr: 581397nd 199- 208
SEQ NO 1 DNA sequence for Exanple 1 . ) .

at dgat ccaagimgbaied fardthasmerat bpyeyalat 736 attheushgelib iy geaydedatressed dialgeer 5
accgt ggt gct g chgt t at.tt accagagcat acgt t agaat ct aaagcacttgcgtttgcacaacaggc
tgattatttag %&p‘ér Yuree't H¥Caat gact aaggat ggt cgt tt agt ggt t at t cacgat cacttttta

gat gget { gachad il acernagraal iccaRaal gl &olnraanl sRCeAkiARLALOI LD
actttaccttaaaagaaatt caaagttt agaaat gacagaaaact t t gaaaccat ggaacgaaggcgt t t

gt ggggt t ccafinombgag fadgaicaeat cagcat gagt gt gt ggacaagcccacggagactt gt ggagctg 10
gcagggcagagcct gct gaaggat gaggccct ggccat t gccgecct ggagt t gct gcccagggagct ct

t cccgccact ctlihg @@g@'e&@&w&w@é@ fos S fFREE By BlFaat ggt gcaggcect g
gccet t cacct gcct t ct.gggaqgt.gct.gatgaagggagaacat ctt cacct ggagacctt caaagct

gt det t gat gggct t ﬁ‘f‘@%‘%@ﬁ%ﬁr'ﬁt’&%&b@&d’ggﬁ%&f@%‘&ggaggt ggaaact t caagt gct gg

at t t acggaagapehckpRtSI8AGE helagRtdeah alBat (d-09aragFedpatagistidact catt 15
t ccagagccagaagcagct cagcccat gacaaagaagcgaaaagt agat ggt t_ttgagcacagaggcagag
cagccct t cat centafitgagay ey cliscyited by phygtaat o dweiesd aggrydtihg cypregfad polypendtde
cct acct cat t gagaaagt gaagcgaaagaaaaat gt act acgcct gt gct gt aaqgCt gaagatttt

t gcaat gccc agﬁg(%{g?@%‘?%aé[gag}ﬁ 1&3‘%&@%@5&?@@(‘88 tegﬁﬁcg f %?agfﬁg)aﬁgléﬁetqﬁﬁ gaa
gtgacttgtac @E}%@@ﬁtﬂﬁtcﬁ%‘tﬁf&ﬁ i QIR bl B¢k @oa RRQGE 20/ FhIRbELIEEN20

gt agactcctc cccacat ccatgcatcttcctaCatttccccggagaaggaagagcagt at at cgc
ccagt t cacct ctamghticiet bagiciupphat gdotageaggct ct ct at gt ggactctttatttttcctt
agaggccgcct ggat cagt t gct caggcacgt gat gaacccct t ggaaaccct ct caat aact aact gcc
ggct tt cggaaggggat gt gat gcat ct gt cccagagt cccagcgt cagt cagct aagt gt cct gagt ct

aagt ggsgt cat k t ; ~cct ccaagcet ct gct ggagagagect ct gCcacC 25
ct ccaggacct B S s Gif ﬁﬁgg%gat gat cagct ccttgccct Cct gectt cCet ga
gccact gct ccaagel kel patevhangadpbtd Gy Q0aaiit Trtsciutioe pHtSAS dieg passed clagadit ct
cct gcagcacct cat cgggct gagcaat ct gacccacgt gct_gt atcctgtccccct ggagagt t at gag

gacat ccat ggthasegerisercosiged§aredicirery SNIret ey e @ty ccapfetsca t HEedgitpn
t { [t 30
C oetboggagec 2 e P D L T S O e PR E

NG 2 Am no idebétalesdenamdengenti agidtnkhdbeentrifuged 30 minutes at 15900 g and RT.
MDPSSHSSNVPI NTQVKSDKI | |'AHRGASGYL PEHTLESI CALAFAQQADYL EQDLAMTI CDGRLVVI HDHEL
DGL TDVAKKEPHRsRIticper s dDrFussEdes A e Erve ISCRRAE RS AT SR VEL

L DG BV L AR e RSO A S SE R PP YD ST

gentle agitation. After centrifugation 30 minutes at 15900 g and RT, pellet was discarded.

30
Centrifugation supemnatant 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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QPFI PVEVLVDLFLI CEGACDELFSYLI EKVI CRKI ENVLRLCCKKLKI FAVPMQDI KM LKMVQLDSI EDLE
40 VTCTVKLPTLAKESPYLGOM NLRRLLLSHI HASSY! SPEKEEQY! AQFTSQFLSLQCLQAL YVDSLEFL
RGRLDQLLREVMNPLETLSI TNCRL SEGDVIVHL SQSPSVSQL SVL SLSGVM_TDVSPEPL QAL L ERASAT
LQDLVEDECG TDDQLLALLPSLSHCSQLTTLSFYGNSI SI SALQSLLQHLI GLSNLTHVL YPVPLESYE

DI HGTLHL ERL AGEARILRELrE ORGP Sk W S2NPGRAD B ¢ancrRaryONTESEPRHAHPH SEQ
IDNO 35

atggatccaagggg%Bgﬂﬁigﬁiéégﬁggégggggﬁékb6333W6§5§§853§5335§1WHF@QFT%&EQ?
accgtggtget %gﬁgl%%gistéoﬂ&%?ggg% %%s&ggita@gﬁ!fega@§ Af Na8¢ 9 d 1 ORAEARRAIE,

tgattatttagagc tagcaatgact aagga gtggttattcacgatcacttttta 10

gat ggct t gachfadatwgeuasagamithe eQamatydheaity e agakggatgidfanialgtapttcgoact
t tacct taaaagaaattcaaagtttaggaatgacagaaaact t tgaaaccatggaaogaaggcgtt t

gt ggggt t ccamMay dycegatvershing dyfat gabtrqdditpgad phgpbeiscgdadfat giniigayct g

ca cagagcct.gct gaaggat ga ct ccatt gccgceccet ggagi t,qct gceca ctct
ceagocant CPOTHAY QUL BgEe PP T H T SeHOaE P RGy AT SPORAGUER ¢ 15
gcccttcacct gﬁﬁﬁﬁ&g%ﬁﬁ@ﬂ%&f B4 AL IPREY0RES 8.@%%9&@%@{:?1&659%@,9):5%
gt gctt gat ggacttgat'gtgctcct tgcccaggaggttcgccccaggaggt ggaaactt caagt gct gg

attta cggaagasobtyl} €.adéaggastd 0.8 Mdact. ¢harggbpiigydawshgygh cagtiningthe ttatent

t t t t tggttt

cagooct t cat PEBAGPEUHGRTELAETh AV LR B LSRG SAGONELEg S aloaaTTGRlaR 20

cetacct catt Qﬁ%%%t@faa&%%f}ﬁ@ ?ﬁa‘i‘ﬁ%ﬁ%a%ﬁ%ﬁ@%&%%&%&t 296! aaAahLt Lt
gatcc g

t gcaat gcccatgcaggat at caaga gaaaat ggt gcagct ggact ct att gaagat t t ggaa

gt gact t gt aceh@aRe 0UALTRAGKHIC JELee aaititt htdntninaSat 0.8y c Ryeli @hhhreialovge

gt agact cct cctct cccacat ccatgcatcttcctacat ttccccggagaaggaagagcagt at at cgce
ccagt t cacct ctaedatt-d8tCagt ct gcagt gcct gcagget ct ct at gt ggactctttatttttcctt 25
agaggccgcct ggat cagt tgctcaggcacgtga tgaacccctt ggaaaccct ct caat aact aact gcc
ggct tt cggaaggggat gt gat gcat ct gt cccagagt cccagcegt cagt cagct aagt gt cct gagt ct
aagt ggggt cat gehieaea8ataliatainGhoRIS kG EORRE L& el AdREad FBRCIelBEEACC

ct ccaggacct ggt cttt gat gagt gt gggat cacggat gat cagct ccttgccctcct geccttccct ga
gcepst get ccqagest moha ddtomamgsitpsct acgggaat t ccat ct cCat at ct gcctt gcagagt ct 30
cct gcagcacct cat cgggct gagcaat ct gacccacgt gect gt at cct gt ccccct ggagagt t at gag
gacatccatggfdﬂ%%@@@%ﬁ@@%@&ﬁﬁbgcttgcctatctgcatgccaggctcagggagttgctgtgtg
agttggggcggce ' At
Fgacoaggagecaat Bn L D H B P o oy P o
SEQUENCE EXANRieBuZfeMRIIHSEMNIINTIAMEDKs I mMAHRGBE fGYWH PEHTLEMSArgmine.
KALAFAQQADYLECQDLAMI | CDGRLVVI HDHFL DGELTDVAKKEPHRHRK YYV | DFTLI CE |

QL EMTENFET VERRERL S ve p@gﬁvatlonmspim_mmcomplete SDS removal with residual

AWE_ || VEALAI HALE Wﬁg’ WCHSVI LAAMWAWYNI LLVLUVLM Wor i Lti |, Bi KAA
VL DVL LA@@QEF?}& / WI'VWEGNRASL YSFPEPEAAUMI KKRKVDGALSTEAE
QPFI PVEVLVDLFLKEGACDELFSYLI EKVKRKKNVLRLCCKKLKI FAMPMDI KM LKMWOLDSI EDLE
VTCTWKLPTLAKFSPYLGQM NLRRLLLSHI HASSYI SPEKEEQY! AQFTSQFL SLQCWAL YVDSL FFL
RGRL DQL L RHVMNPL ERiusfidanim SEGDVIVHL SOSPSVSQL SVL SL SGYM_TDVSPEPL QAL L ERASAT

LQDLVFDECA T, LALLPSLSHCSOLTTLSFYGNSI SI S LOHLI GLSN H\/LYPVPE‘ESYE

DI HGTLHLERLA ["r%&*i_dl_fé%‘?_f%ﬁw %ngwﬁ'a%%w%@k&ﬁmsﬁ G 5 10
DNA sequence,dor...eXaimlin 3t induced E. coli using a His-Bind metal chelation resin (QIAgen,

at ggat ccaagcagccat t cat caaat at ggcgaat acccaaat gaaat cagacaaaat cattattgctc

accgsggt gct aGhagyddt, iacecagdygat dognstagaans framaye esint maytiadigencaacaggce
tgattatttagagcaagatttagcaat gact aaggat ggtcgtttagtggttattcacgatcacttttta 15
gat ggct t gact gat gt t gcgaaaaaat t eccacat cgt cat cgt aaagat ggccgtt act at gt cat cg
actttacctt aagagaaaltSAda% uiApahdacagaaaact t t gaaaccat ggaacgaaggcgt t t
gt ggggt t ccat ttagagccgat acat cagecat gagt gt gt ggacaagcccacggagact t gt ggagct g
gcagggcagagcct gct gaaggat gaggccct ggccat t gccgecct ggagt t gct gcccagggagcet ct
tcccgccact ct $D&tRpgeagcct t t gacgggagacacagccagaccct gaaggcaat ggt gcaggecctg 20

gccctt cacct gect coct ¢t gggagt get gat.gaagggacaacat ¢ht cac agaccttcaaaget
gtgcttgatgga€¥¥ggpgﬁﬁgggﬂgfgé%%gﬁﬁgﬁg?ggﬁ%igeégé§§ f@égggg?fg§§8%§8%§83
attégcggaagag&%gﬁ gaggact t ct ggact gt at ggt ct ggaaacagggccagt ct gt act cat t
t ccagagccagaagcaget cagcccat gacaaagaagcgaaaagt agat ggt t t gagcacagaggcagag

cagccctt catt seapicagapahdetieiivgrtet gidw SDSapgganalgtigof Eytgaleghand ¢tahd Ba25
cct acct cat t gagaaagt gaagcgaaagaaaaat gt act acgcct gt gct gt aagaagct gaagatttt

t gcaat gcccat gehépytespactiaelyavhercinche dikaeny geeerhiea daptP REAENE yher
gt gactt gt acct ggaagct acccacctt ggcgaaattttct cctt acct gggccagat gat t aat ct gc

gt agact cct cct ct cccacat ccat gcat ctt cct acat tt ccccggagaaggaagagcagt at at cge
ccagttcacctctcagtt cct cagt ct gcagt gcct gcagget ctct at gt ggactctttatttttcctt 30
agaggccgcct ggat cagt t gct caggcacgt gat gaacetct t ggaaaccct ct caat aact aact gcc
ggct t t cggaaggggat gt gat gcat ct gt cccagagt cccagegt cagt caget aagt gt cct gagt ct
aagt ggggt cat gct gaccgat gt aagt cccgagcccct ccaagct ct gct ggagagagcct ct gccacc




35 cctgcagcacct cat cgggct gagcaat ct gacccacgt gct gt at cct gt ccccct ggagagt t at gag
gacat ccat ggt accct ccacct ggagaggctt gcct at ct gcat gccaggct cagggagttgetgtgtg

agt t ggggcggcccagcat ggt ct ggct t agt gccaacccct gt cct cact gt ggggacagaaccttcta

t gacccggagcccat cct gt gcccct gttt cat gcct aacct cgagcaccaccaccaccaccac 40 SEQ NO
6 Am no acids sequence: for Exanple 3 MDPS SHSSNVANTQVKSDKI |

TAHRGASGY itk f EARQADYLEQDLAMIT OGRLWVI HDHFL DGLTDVAKKF

PHRHRKDGRYYVI DFTL KE™T QSL EMIENFETMERRRLWGS | Q SRY | SMSVW'S PRRLVEL
AG@LLKDEAmAdoAAhEthDREgERPbEM%AED@RHﬁmemAW@MBFWLGf/l:l?&@—iLﬂlcETFKA
VLDGLDVLLA LDL FWIVWSGN LYS FP MTKK DGLSTEAE
5 QPF | P JEnFER 3 RO ARV kil CEaY

| KM LKWQSRR.cLEPLE VTCT V\KLPTLAKESPYLGQ\/I NLRALLLSHI HASSYI

SPEKEEQY! AQFTSQFLSLQCLQALYVDSLFFL RGRLDQLLRHVMNPLETLS | TNCRLS EGDVMHLSQS P
SVSQLSVLS R;a@oawgiflf/@rrREd?sLb}fEethSAEraumonﬁm@GWeﬁDb)iy_lmﬁlbll_désdmons

L SHCSQLTTLSEYGNS || SAL NLTHVL YPVPLESYE D
| HGTL HL ERLTASATHA %ﬁl&ﬁ@?ﬁ@ﬁ%ﬂﬁﬁ%ﬁé&%ﬁ%@ 18PS Ve dBlF L EHHHHHH 10

SEQ I D NO (bdforeDNMicESOPINER! J6RF inEXAIBRI(AT)Min wells corresponding to 100 pl of
at ggat ccaagcagccat t cat caaat at ggcgaat acccaaat gaaat cagacaaaat cattattgctc 15

accgt ggt gonulueggeivalentt accagagceat acgt t agaat ct aaagcact t gcgt t t gcacaacaggc
tgattatttagagcaagatttagcaat gact aaggatggtcgtttagtggttattcacgatcacttttta
gat ggct t gact gat gt t gcgaaaaaat t cccacat cgt cat cgt aaagat ggccgtt act at gt catcg actt

tggctt aaaalggaaégteﬁcamﬁaga@mtsgﬂeagmaﬂtmt@aamfggmmaggmt t

gt ggggttccattcag t.a at_Cag tg acaagcccac ctt gagctg 20
gcagggcagagte @%ﬁ @3. f! 6@8%%&%3%3@84%%{% d”f‘ (fgﬁ fyct ct

t cocgecact ghiba ahREGAMGH b gcﬁ)gmeaaﬁ@ﬁ%q%aa%mhaaﬁggﬁgﬁmﬂ;amgcct g
gcccttcacc gcctccc ct gggagt gct gat gaagggacaacat ctt cacct ggagacct t caaagct

gt gct t gat gg%tm@bﬂ?@ﬁgﬁﬂ&dotcgo&%@atggt h@@d%@b@@géggdéﬁéﬂ?@é@t gctgg a

{ccagagec EAIab T Bager LY e AR At SR raRRR R e st B o
cagccect t calffes cAYtrAga i@t otdotMa@ a@atnt)c‘aﬁa ﬁ@aggﬂa@@euay frgdigad. Qasd It gidt ct

cctacctcattgagaaa tgaa gaaagaaaaat tact acgcct st gct gt aagaagct gaagat ttt
t gcaat gcccH¥ §E§‘a@f€j g@@é‘i pattaia (Big ‘é?@‘ﬁﬂé‘c%@ﬁ g@@%t(éloa% gé%gat ttggaa

gt gacttgt G gt t C t ctgc 30
Ot agact oo TReT R g b, A e LR D P e
ccagtt caccfciohe agtAIcmTag&llet)gkamgG atedBayfS0tE E@errwnegm)gga@'f CaredBtal tcc tt

agaggccgcece tgc c aacccct tgcc
G0et Lt cooals GEe g R LR E g Sk Ao U E B U905 & o GO B Byt ot
aagy 9901 CRAOET @RAEUAI ABGHEGRIINLTLERARGE! e} dgR0BGAGRIACAGCCACT 35
ct’ccaggacct tt gat gagt gt gggat cac gat at ca ctccttgccctcct gccttcect ga
gccact get c%% g@@?@é@@gd%ftealédélpﬂ%#‘h tﬁeé]é :tléllec]csa\(?lé?ﬂ@:#‘bééti%gagagt ct

cctgcagcac C t { C agagttat ga
gacat coat GUPAReErEeEap %?%%%‘E%"%‘%@t O S et at ot o

agt t ggggcogpemagantlggti@t(gant #AgIgEraaetient gt cct cact gt ggggacagaaccttcta 40
t gacccggagcccat cct gt gcccctgtttcatgectaac SEQ ID NO 8 Am no Acid Sequence
for Exanple 4 MDPS SHSSNVANTQWKSDKI | | AHRGASGYLP EHTLES
%QFAQ@W%%@%%W& bk %J&%@Bﬁﬁ&ﬂ@&@%ﬁﬂsﬁﬁ |

MIENFET Y? M5 VWIS PRRLVEL 5 AGQSLLKDEALAI AALELLPRELF
PPL FNAAFDG%SNK&F&ﬁeKRWWtM@[m_@sm_BK@@E_H_ETﬁmsformed with recombinant

VLDGE.DVLLA RRW CL H(IDF SLYS.FP EP RKVDGLSTEAE
QPF | PVEV%%EAIEL Péét?géﬁ[éﬁgg‘%ﬁ CP“'E‘V%%% ’%a%%%
| CM LKMWQLR%h h PTG at 25, 30 or 37°C has been loaded on gel. Clone #3a (1/3PD-PRAME

VTCTVKLPTLAKFSPYLGQM NLRRLLLSHI HASSYI SPEKEEQYI AQFTSQFLSLQCL QAL YVDSL EFL
RGRL DQL L RHudipeptith RpdrNGH 25 aph Man StRrE? WPdmVREEedAPE ERASAT 10

D TGTLH EREAV A T 6 @%%Méﬁ%ﬁ@ﬁ@@@ﬁh&%ﬁ@%@% Do 9
Codon opt i gilgse(poVA) Beaieendand DindkaSphard3Brdf RahggpeasiadBioRgd Cat161-
t cat caaat at g@égaat acccaaat ééaagé: acaaaat C

accgt ggt gcP gretldelopgéia it ggar P“%%ﬁ@?lﬂ%@?ﬁ&%ﬂ@aggc
{gat L alt | a0p0saaaati L AGRATRASIUBASANL AALESE ki) AL LALbRAPARERDIC | 3

gat ggct t gact’gat gt t gcgaaadaat t cccacat ¢gt’ cat’ 'cgt’ aaagat ggccgtt act at'gt cat cg
acttt acct t apaagaad} heeh@int #agsd 3G ac pdayaand § (cfmaddeatlgdifi€cgt cgt cgt ct 20
gt ggggcagc at tc agagccgtt at att agcat gagcgt gt ggaccagcccgegt cgtctggttgage tg
gccggccagagcect get gaaagat gaagcgcet ggecattycggegcet ggagcet get gccgegt gaget gt t
tcecgeegetgtt tatggeggegt BUBEHDOTE @it RgRUBE@6E Ct gaaagegat ggt gcaggegt g
gccgtttacct gt ct gccget gggegt get gat gaaaggccagceat ct gca t ct ggaaacctttaaagcg

gt gct ggat ggcct ggat gt gct gct ggcccaggaagt t cgt ccgegt cgt t ggaaact gcaagt gct gg 25




SEQ I D NO 10 Ami no Acid Sequence for Exanple 3a MDPSSHS SNMANTQVKSDKI |
TAHRGASGYLPEHTLESKAL AFAQQRADYL EQDL AMIKDGRLWVI HDHEL DGLTDVAKKETHRHRKDGRYYVI
DFTLI CE | QS LEMITENFETMERRRLWGS | QSRY | SMSWI TS PRRLVEL 5 AGQS
LLI CDEALAI AALELLPREL FPPLFMAAFDGRHSQTLI CAMWQAWPFTCLPLGVLMKGQHLHLET FI CA
VLDGLDVLLAQEVEPRRVWKL QVLDLRI CNSHQDFWI'WI SGNRASLYS FPEPEAAQPMIKKRKVDGLSTEAE
QPF | PVEM, ohile LFSYL | EKVKRKKNVLRLCCKKLKI FAMPMQX®D | KM L KWQLDS
I EDLE VTCTWKLPTLAK LGOM NLRALLLSHI HASSY | S PEKEEQY | AQFTSQFL

SL QCL QAL Y\iDgehimt), RORIOHCHhRIBA/NBIBEIC. $ellet), lane 11 (clone #4a, Bi, supernatant}, lane

TODOLLALLPS GRBSA 1SR GRESTS ek B8 AT 1ot oL TP VL BevE (|

| HGTLHLERLAY! QW@B@}Q&&@W&W@%@%&M@%& 6l (clel\/RNBHﬂl'lHH SEQ
ID NO. 11 Codon optim sed DNA s guence for
C

at ggat ccaapfilafdent Fc(ﬁltoé%tﬁ%@t Al Cgeupipaaih bog ég&‘%&ééa%laﬂ Eapdlsbt get ¢
accgt ggt gct agcggt tat t taccagagcatacgt tagaatctaaagcacttgcgtttgcacaacaggc
tgattatttagagcaagatttagcaat gact aaggat ggt cgtttagtggttattcacgatcacttttta

gat ggct tgactgatgttgcgaaaaaatt cccacat cgtcatcgtaaagatggccgttactatgtca tcg
actttaccttaaaagaaat t caaagt t t agaaat gacagaaaact t t gaaaccat ggaacgt cgt cgt ct 20
gt ggggcagcXfeseryBlotc gt t at at t agcat gagcgt gt ggaccagcccgegt cgt ct ggt t gaget g
gccggccagagtlhghtIaeldn (R as It Afa et ﬁﬂ@g@m&%ﬁg@w%mm gaget gt
ttccgeegetgtt tatggcggegttt gat ggccgt cat agccagaccct gaaagegat ggt gcaggegt g
gcomt t t accsguizngc ddict gugblgtigog gedubativag gomagcattbpdies twery gerdsd cleabbit agcg

o5t 00 BRI 05 LAPERT ORI SO BRE B 20 7 °

t ccggaaccyggasgr 40 ac aderedt JRCESRRAMCH | BAA AP Ak 3geC! gERIGAC CARGIEJaa
cagccgtttattccggt ggaagtgctggttgacctgtt tct gaaagaaggcgcct gcgacgag)a%z?t tta
gct at ct gat ngahmaey Wyt Aegedatiucta Ha6g g i gee é g?‘get'@@a@ra@éﬁa@’élg& Tt t
cgcgat gccosl aGARRALaN A8AR! AN SehNARARLEULAGRASLIRMROGALLBNAARERL GRS 30

gt gacct gcacct ggaaact gccgaccce gccaa a ccc cca at gat aacct gc

gt egt ct gct gatlgbn clabgabryatatt dihitgaghgo atit atiag i%gmdk/@%aaﬁagaﬂlgadumgﬁ at at cgc
gcagtttaccagccagtttct gagcct gcaat gcct gc agcct ttttttctg

cgt ggcegt C{ngﬁ@é'a”é%tg‘@fegﬁlﬁ g’fdtb‘&’ﬁg"é??%%&ﬁ gﬂ%gt a%eéc‘ﬁeé%t gcc

gt ct gagcgaggaf-aahel gALIS limli8rd GEAH A ferad8 @Shg b@gwmsetng@/psltmwcg@gcct 35

gagcggcegt gat gct gaccgat gt gagcccggaaccgct gcaa coet gct ggaacgt gc agc cgacc
ct gcaagacctrggngnbmm@aauwggmatha@@gaﬂga@t@ B RS & ég‘é% Ht

gccatt gcag acc t ctittat t ct
S0t goancat TR gUecl fagcaanarysh SEARGRELASAA, LEMEALONHER g%%é@'?ﬁ%‘éaa
gap@gtt cat gwg@;@G&@p{@ﬂ@&@g&mppt@’g@@bmmeﬁﬁ@iomgcgcgt ct gcgt gagct gct gt gcg 40

agct gggccgt ccgagca tggtttggcetgtctgcgaat ccgtgecccgcat tgcggcgatcgtaccttt t a
t gat ccggaaccgattctgtgcccgtgetttatgeccgaac SEQ ID NO 12 Am no Acid Sequence

for Exanpl @rda.dMansivsis S SNVANTQWKS DK | |
| AHRGASGYL DYLEQDL AMIKDGRLVVI HDHFL
DG TDVAKKEEkEpIOGR IDFTLKEI QSLEMITENFETMVERRRLWGSI QSRYI SMBVWISPRRLVEL 5

AGQSLLKDEALA MLELLPRE:WFB@%WPLGVLW%LHLETFKA
VL DGL DVL L AQEVRPRRWKL Q- REHQDFWI VI *I'vS FPEPEAAQPMTKI CRKVDGL STEAE
QPF | PVEVLVDLFLKEGACDEEESYR T EKVRRKKYYGRL CCKKLKI | FAVPMD | KM LKWQLD S

| EDLE VI CTWKLPTLAKES P S PEKEEQYI AQFTSQFL
SLQCLQALYVDS LFFL Molecular Weight | 71629.96 m.w.

RGRLDQLLRHVIMNPLETLSI TN = TDVSPEPLQALLERASAT 10
LQDLVFDE CG | TDD QL LAUMEPOgPEECS @lF YGNS|I S ISALQ S LLQHL 1 G

LSNLTHVLY PVPLES YE D TR HEREREAYLFAREE-L CELGRPSMYWL SANPCPHCGDRTF  YDPEPI
LCPCFMPN S <110> d axpSm t hKl i ne Bi ¢l ogi cal s <120% Vacci ne SEQUENCE
LI STI NG SA <130> VBHa@dficient

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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10 <150> 0700760. 2
<151> 2007-01-23

<151> 2007-01-15

<150> 0701262. 8

<160> 45
Isoelectric Point 6.41
Charge at pH 7 -5.84

Example/construct 2

~Analysis ‘Entire Protein
Tength 620 aa
Molecular Weight | 70561.90 m.w.
| microgram = 14.172 pMoles
Molar Extinction 67630
coefficient
1 A[280] corr. to 1.04 mg/ml
Af{280] of | mg/ml | 0.96 AU
Isoelectric Point 6.28
Charge at pH 7 -6.36

Example/construct 3

Analysis Entire Protein
Length 628 aa
Molecular Weight | 71627.01 m.w.
I microgram = 13.961 pMoles
Molar Extinction 67630
coefficient

1 Af280] corr. to 1.06 mg/ml
Af280] of 1 mg/ml | 0.94 AU
Isoelectric Point 6.34

Charge at pH 7 -6.84

Example/construct 4

Analysis Entire Protein
Length 620 an
Molecular Weight | 70561.90 m.w.

-31-
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<170> Fast SEQ for Wndows Version 4.0 20 <210>1 <211> 1887

<212> DNA

10

15

20

<213> Artificial Sequence

1 microgram = 14.172 pMoles

Molar Extinction | 67680
coefficient
1 A[280] corr. to 1.04 mg/ml
A[280] of 1l mg/ml | 0.96 AU

Isoelectnic Point 6.28

Charge at pH 7 -6.36

Example 5

Evaluation of the production of proteins with or without the secretion signal
(secretion or signal sequence) of the protein D 1/3 in the fusion protein.

Table B
Protein Expression level
PD1/3-PRAME with secretion signal *
PD1/3-PRAME without secretion signal Ht

Fig 11: SDS page analysis after Coomasste-blue staining of recombinant 1/3PD-PRAME
with or without secretion signal after IPTG induction of £. coli BL21 DE3 strain
transformed with recombinant pET21. An equivalent of 100uL of culture after 3 hours of
induction in BL21 DE3 strain with 1mM IPTG at 37°C has been loaded on gel. Those
constructs are presented on gel before (BI) and atter (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 + S§, B], supernatant), lane 3 (pD1/3-
PRAME + S8, BI, pellet), lane 4 (pD1/3-PRAME + S8, Al, supernatant), lane 5 (pD1/3-
PRAME + SS, Al pellet), lane 6 (pD1/3-PRAME + SS + His, BI, supemnatant), 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, supemnatant), lane 11 (pD1/3-PRAME w/o S8, B, pellet), lane 12 (pD1/3-PRAME
w/o SS, Al, supematant), lane 13 (pD1/3-PRAME w/o SS, Al, pellet), lane 14 (pD1/3-
PRAME w/o SS + His, BI, supernatant), lane 15 (pD1/3-PRAME w/o SS + His, BI,
pellet), lane 16 (pD1/3-PRAME w/o SS + His, Al supernatant), lane 17 (pD1/3-PRAME
w/o SS + His, Al, peliet).

132,



25 <220> <223> MDP- 20-127- Protein D - PRAME - TSGHHHHHE
(plasm d TCWP14) 30 <400> 1 at ggat ccaa gcagccattc atcaaatatg

gcgaat accc aaat gaaatc agacaaaatc 60 attattgctc accgtggtgc tagcggttat
ttaccagagc atacgttaga

Example 6: Immunogenicity of PD-PRAME-His formulated in ASO1B or AS15: dose

5 range of antigen in a constant dose of adjuvant.

Aim: dose-range of antigen to select the best dose to use in preclinical experiments

Protocol:

10 6 groups of 12 CB6F1 mice received intra-muscular (IM) injections at day 0 and 14 of:

1. PBS
2. PRAME (50*ng}in ASO1B or ASI1S
3. PRAME (10pg) in ASO1B or ASI1S
15 4. PRAME (2ug) in ASOIB or AS15
5. PRAME (0.4ug) in ASO1B or ASI5
6. PRAME (0.08pg) in ASO1B or AS15
* 44 Tug actually administered instead of the 50pg intended dose

20 ASO01B is a liposomal adjuvant formulation comprising QS21 and 3D-MPL; AS15isa
liposomal adjuvant formulation comprising QS21, 3D-MPL and CpG.

The construct used in this example was Example/Construct 3a (pET26 with a His tail),
provided in 5 mM Tns buffer pH 8.5 - 0.5 M Arginine. Protein provided in a borate buffer

25 with sucrose may also be used.

Read-outs:
» Intracellular Cytokine Staining (ICS) 14 days post 2 injections after in vitro
restimulation of spleen cells (4 pools of 3 mice per group) with the pool of peptides

30 PRAME at 1ug/ml/peptide (15-mer)

CD4 response (ASOIB adjuvant)

-33 -



at ct aaagca
t aaggat ggt
gaaaaaattc
aaaagaaat t

gt ggggt t cc
t gt ggagct g
gttgctgccc

10

15

120 cttgcgtttg cacaacaggc tgattattta gagcaagatt tagcaatgac
180 cgtttagtgg ttattcacga tcacttttta gatggcttga ctgatgttgc
240 35 ccacatcgtc atcgtaaaga tggccgttac tatgtcatcg actttacctt
300 caaagtttag aaat gacaga aaactttgaa accat ggaac gaaggcgttt

Reduits af tChfragded gavlaoet foathecst Gahadyngnt grgabamy ockigaegy dg dias
420 , gcagggcaga gcct gct gaa ggat gaggcc ctggccattg .ccgccctgga
mﬂn&gbg Ry copelggdasidhe b éa%Egrgc%AM% Antigen (0 indiice a Y

response in AS01B under these conditions seems to be 2ug.

CD8 response (ASOIB adjuvant)
Results of ICS for CD8 cytokines for the AS01B adjuvant are shown in Figure 4. The data

appear to show a very low CD8 response and heterogeneity of the response intra-group.

CD4 response (4515 adjuvant)

Results of ICS for CD4 cytokines for the AS15 adjuvant are shown in Figure 5. These
data appear to show that a similar CD4 response was induced with 44pg, 10pg, 2ug and
0.4pg of PRAME formulated in AS1S ; with a decreased response induced with 0.08ug
PRAME

CD& response (AS15 adjuvant)

Results of ICS for CD8 cytokines for the AS15 adjuvant are shown in Figure 6. These
data appear to show no CD8 response (background in the PBS group)
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gcctttgacg
tgcctcecctc
gtgcttgatg
caagt gct gg
agggccagtc
aaagt agat g
gacctgttcc
aagcgaaaga
at gcaggat a
gtgacttgta g
attaat ctgc
aaggaagagc
gctctctatg
gt gat gaacc
at gcat ct gt
at gct gaccg
ct ccaggacc

cct t ccct ga g

at at’ct gect
ctgtatcctg

15

20

ggagacacag ccagaccctg 540 40 aaggcaat gg tgcaggcctg gcccttcacc
t gggagt gct gat gaaggga 600 caacatcttc acctggagac cttcaaagct
gacttgatgt gctccttgcc 660 caggaggttc gccccaggag gtggaaactt
atttacggaa gaactctcat 720 caggacttct ggactgtatg gtctggaaac
EgbaplecAt t tccagagcca 780 gaagcagctc agcccatgac aaagaagcga
gtttgagcac agaggcagag 840 cagcccttca ttccagtaga ggtgctcgta
t caaggaagg tgcctgtgat 900 gaattgttct cctacctcat tgagaaagtg
aaaat gt ac cgcct 960 t gt aaga aagatttt tgcaatgcgc
t[‘b?}%i@‘?}ﬁ@a%m a%rﬁwad%@gbﬁgbge g@?f@} Hep SHPTgE rgaéa@f '?Sgéé%

t gccagatg
e G e SR s S o e

agtatatcgc ccagttcacc 1200 tctcagttcc tcagtctgca gtgcctgcag
tggactcttt atttttcctt 1260 agaggccgcc tggatcagtt gctcaggcac
Comstygatrased farcPREIRRABUD act aact gcc ggctttcgga aggggatgtg
cccagagtcc cagcgtcagt 1380 10 cagctaagtg tcctgagtct aagtggggtc
anNg A8t 6&queSRATTESk 13 4A0nERAGT a6l HL adi IR @A profeii Prcacc
Lagk gkétﬁﬁﬁln%%?@}&élﬂqg1s]1§r99d§f @BC9Qat RbERAG) cCt tgccctcect g
P e
LE q9a gagLtatgag 1680
- The first 109 AA of protein D after the signal sequence of protein D are included (109
amino acids including the first Met in N-term + AA20 to 127 of the protein D)
- AA 1 - 509 of PRAME are included (full length original sequence of PRAME)
- With or without a His tail composed of one of the following:
e Three unrelated amino acid (Thr, Ser and Gly) + 6 His residues for cloning in TCMP14
plasmid; or
e Two unrelated amino acid (Leu and Glu) + 6 His residues for cloning in pET21 plasmid;
or
« 6 His residues for cloning in pET26 plasmid.

pD1/3 - PRAME +/- His tail protein :

pD 173
20 -

PRAME
127 |1 - 509

N term MD?P

pD 1/3 PRAME C term

N termmn MDP

pD 1/3 PRAME TSG 6xHis (in TCMP14) C term

N term MDP

pD 1/3 PRAME LE 6xHis (in pET21) C term

N term MDP

pD 1/3 PRAME 6xHis (in pET26) C term

25

A marked up amino acid sequence of examples of constructs of the present invention is

shown in Figure 7

Alignments of the following constructs are shown in Figures 8, 9 and 10:

30

Alignment between LipoD-MAGE3-His and D1/3-PRAME-His (Figure 8)

Alignment between the shared sequence of the original protein D from Haemophilus
influenzae and the LipoD-MAGE3-His (Figure 9)

Alignment between the shared sequence of the original protein D from Haemophilus
influenzae, the LipoD-MAGE3-His and the pD1/3-PRAME-His (Figure 10)

35

Formulation of Vaccine preparation using fusion proteins:

-35-



15 gacatccatg gtaccctcca cctggagagg cttgcctatc tgcatgccag gctcagggag 1740
ttgctgtgtg agttggggcg gcccagcatg gtctggetta gtgccaaccc ctgtcctcac 1800

t gt ggggaca gaaccttcta tgacccggag cccatcctgt gcccctgttt catgcctaac 1860

act agt ggcc accatcacca tcaccat 1887 20<210> 2 211> 629 212> PRT <213>
Artificial Sequdihedudgx@amsfiBeinvBRion20n b2 TormuPrted mitmvddcinePRANME are either
TSGHHHHHH (pl,asm d  TCVP14) <400> 30 Met Agvs_p Pr o %_er er. Hs Ser Ser Asn
Met Al a Asnadivameoney- Byenejey! Yl a3 wwang, the Ipyraulption mAY cipRriskdy Q y

Naan o neegts B0t bullsand SmaA Sra) shd Rish f afitydlalty 0
Ay Arg LeueMalsiofalhe@8R6htlsk@ehiSH ASPhdditsePhRvicatly As§ribby W@ Ys/The1 Astheval

Ala Lys Lys Phe 65707580 40 Pro H's Arg H's Arg Lys Asp Ay Arg Tyr Tyr Val
|| e 5Asp Phe athwa85390¢6 ih the ArgnGnyentica nGivnalBeratively canprifdd dTHP-agyletiedsn Phe

Gu Thr Met 100105110 (.u, r u Jrp. Ay Ser. |1 in Ser Arg Tyr
Ile Ser Met m%sﬁ%ﬁ%%@%ﬁ?ﬁ?%@hﬁﬁﬁéﬁ BPG AP OAig el FORTRoN T A 2
my Gn Ser ¥ .leu Lys Asp Qu Ala Leu Ala lle Ala Ala Leu Gu
Leu Leu Pro @%ﬁ%ﬁ%éﬁdﬁrg G u Leu Phe Pro Pro Leu Phe Met Ala Al a Phe
Asp Ay Arg H's 165170175 Ser G n Thr Leu Lys Ala Met Val Gn Ala Trp Pro
Phe Thr Cys Leu ) ) ) .
3D-MPL: is an immunostimulant derived from the lipopolysaccharide (LPS) of the
10 Gram-negative bacterium Salmonella minnesota. MPL has been deacylated and is lacking

a phosphate group on the lipid A moiety. This chemical treatment dramatically reduces

toxicity while preserving the immunostimulant properties (Ribi, 1986).

It is believed that 3D-MPL combined with various vehicles may strongly enhance both the

15 humoral and a THI type of cellular immunity.

QS21: is a natural saponin molecule extracted from the bark of the South American
tree Quillaja saponaria Molina. A purification technique developed to separate the
individual saponines from the crude extracts of the bark, permitted the isolation of the

20 particular saponin, QS21, which is a triterpene glycoside demonstrating stronger adjuvant
activity and lower toxicity as compared with the parent component. (QS21 has been shown
to activate MHC class I restricted CTLs to several subunit Ags, as well as to stimulate Ag

specific lymphocytic proliferation (Kensil, 1992).

25 It is thought that there may be a synergistic effect of combinations of MPL and QS21

in the induction of both humoral and TH1 type cellular immune responses.

The oil/water emulsion comprises an organic phase made of 2 oils
(a tocopherol and squalene), and an aqueous phase of PBS containing Tween 80 as
30 emulsifier. The emulsion comprised 5% squalene 5% tocopherol 0.4% Tween 80 and had
an average particle size of 180 nm and is known as SB62 (see WO 95/17210). The

resulting oil droplets should have a size of approximately 180 nm.
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180185190 10 Pro Leu Gy Val Leu Met Lys Gy Gn H's Leu Hs Leu Gu Thr

Phe
Arg
H s
Tyr
Lys
Val
Leu
Arg
Asp
Leu

195200205 Lys Ala Val Leu Asp Ay Leu Asp Val Leu Leu Ala G n du Val
210215220 Pro Arg Arg Trp Lys Leu G n Val Leu Asp Leu Arg Lys Asn Ser
15225230235240 G n Asp Phe Trp Thr Val Trp Ser Ay Asn Arg Ala Ser Leu
Ser 24525028k eyt for GselinRhe pidstht AhvanAb@ndal e RotmiMated ERa cbiyiBinkadén é¥ 9
Val 260265270 20 Asp Ay Leu Ser Thr AQu Ala Gu Gn Pro Phe Ile Pro
G u Val MPI5mEEEE, incan afbivatss pmilsipnRiven g digogogieal GrenudatipnAThis Oyeparasipn G u

20 Sl Gl 5, e T SRR ol s
Gu vZu pﬂ%{ﬁs&n éﬁgﬁ‘gﬁgl%&%&l\jgy%g@%%%ﬂ% Pro ThrpLeu Al a Lys PheIO

SersPro Tyr Lea Ay 355360365 G n Met Ile Asn Leu Arg Arg Leu Leu Leu Ser

Hi s

Ile Hs Ala Set 370375380 Ser Tyr Ile Ser Pro Gn Lys Gu du G n Tyr

Ile Al a G ninprencERmMuBEEE3goRYsRtgeseny @sa Prse]. dxamplesidigomycieatides s ysa n

Al a
Leu

10

15

20

25

tgﬁ X?/ glq\fﬂadiu\@sa{g q%&%ccijg%%g%%els‘e%?inaggticﬁlhﬁchgg C%Eigcogtgniﬁ‘é QligSitlc eogdg, .
generally containing two or more dinucleotide CpG motifs separated by at least three, more
often at least six or more nucleotides. A CpG motif is a cytosine nucleotide followed by a
guanine nucleotide. The CpG oligonucleotides are typically deoxynucleotides. In one
embodiment the internucleotide in the oligonucleotide is phosphorodithicate, or more
preferably a phosphorothicate bond, although phosphodiester and other internucleotide
bonds are within the scope of the invention. Also included within the scope of the
invention are oligonucleotides with mixed intermucleotide linkages. Methods for producing

phosphorothioate oligonucleotides or phosphorodithioate are described in US5,666,153,
US 5,278,302 and WO 95/26204.

Examples of oligonucleotides are as follows:
TCC ATG ACG TTC ¢Te ace TT (CpG 1826; SEQ ID NO: 36)
TCT cce ace GTG cee car (CpG 1758; SEQ ID NO: 37)

ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG TCG TCG TTT TGT CGT TTT GIC GTT
(CpG 20006; SEQ ID NO: 38)

TCC ATG ACG TTC cTe AT T (CpG 1668; SEQ ID NO: 39)

TCG ACG TTT TCG G6eG cae aee 6 (CpG 5456; SEQ ID NO: 40),

the sequences may contain phosphorothioate modified internucleotide linkages.

Alternative CpG oligonucleotides may comprise one or more sequences above in that they

have inconsequential deletions or additions thereto.

30 The CpG oligonucleotides may be synthesized by any method known in the art (for

example see EP 468520). Conveniently, such oligonucleotides may be synthesized

utilising an automated synthesizer.
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40 Asn Pro Leu A u Thr Leu Ser Ile Thr Asn Cys Arg Lea Ser Au Qy
435440445 Asp Val Met His Leu Ser G n Ser Pro Ser Val Ser G n Leu Ser Val
450455460 Leu Ser Leu Set Ay Val Met Leu Thr Asp Val Set Pro Qu Pro Leu
40D44/ D4dU G n Ala Leu Len Qu Arg Ala Set Ala Thr Len A n Asp Len Val Phe

485490495 Agpofd ¥nfB¥dinteny Jfl Be TEseAS Pavdiloftal dddivane RofbahatiBhl fbeRseie tRet
5500505510 Len Set H's Cys Set G n Len Thr Thr Len Set Phe Tyr @y Asn Set

515520525 |ingerBem ihtladSetnedbmmbenoGhe Blowingrconmonitsr Hp-MRleand IQ52E (FPLEN
530535540 10 Set Asn Len Thr His Val Len Tyr _Pro_Va

_e ) | Pro. L
G n 545 5500H5%&8b); agpn walengmulgioys ¢HRPEgHE fPMP Lﬁné(&g%r@{) Qgﬁl;&%ibw% Leu
His Ala 565 7 Al i - G & t
. 2 434 B19 Ot
R N ATk
TyrsAsp 595%@%(&%5? ﬂﬁ?b@ RE@ id kiR pefeniSveRtion QysipRiea MeinbRfadod\sn 3TANPESt
Gy H's 610615620 20 Hs H's Hs Hs H's 625 <210> 3 25<211> 1860 <212> DNA
<213> Artif QS2hkndefperdmonadectideGs2esxibrbm URGS5ES70 andbli§oed4d 1B - PRAVS -
no His tail
The final vaccine may be obtained after reconstitution of the tyophilized
formulation.
10 References:

1. A. Roca (U. of Wisconsin), personal communication.

2. Studier, F.W. (1991) J. Mol. Biol. 219, 37-44.

3. Jan H. Kessler* et al The Journal of Experimental Medicine, Volume 193, Number

1, January 1, 2001 73-88,

15 4. Ikeda H et @l Immunity, Feb; 6(2): 1997, 199-208
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(plasm d TCWP14) <400> 3 atggatccaa 35 attattgctc cttgcgtttg cgtttagtgg
ccacatcgtc caaagtttag 40 att cagagcc gcagggcaga agggagctct aaggcaat gg
caacatcttc gcagccattc accgtggtgc cacaacaggc ttattcacga atcgtaaaga
aaat gacaga S HrH(cag gcctgctgaa tcccgeccact tgcaggecctg acctggagac
at caaatatg_tagcggtt at tgattattta tcacttttta tggccgttac aaactttgaa
catgagtgtg sefagheccios Exkemplydca geccttcace cttcaaaget gcgaatacce
ttaccagagc gagcaagatt gatggcttga tatgtcatcg accat ggaac tggacaagcc
ctggccattg gcctttgacg tgcctccctc gtgcttgatg aaatgaaatc agacaaaatc 60
atacgttaga aa@@ttaaa@tag&%&ttag&aatg@gcgasaggact@gtgaﬂﬁ@cegagahgittcguga@aa@at tc
240 actytagetl. 325403840 d: 2200 8980050L L 195 9099LL L2360 6RCERA0A g
t gt ggagctgt42 ccC ccctg&a}ﬁ t%qgct cee 4 gga acaca ggat%accct 5t4t0
C
t gggagt gct *§at'gLabyys YRR VG s S R A ks e S AgRE R e Cabart t rt
gaagcagct c cgtertagydya gt igygaaamizh 2 caagh gotcggeaicst dvgghsg araheitetaticatecy
t cragagcca -2gageeagad ad2 « {80840 agaggefd b [ cot €-088aaGg 2QGRRIAGE €L
tgtartcatt g%gggcg%%:[:ga%:(\ﬁcg‘c_?‘aag%ac‘g‘gga%%tcaa?gac‘:ggg%%tggg\,Q_.}:gragQ%%%@gcggagacttgtggagctg
10  gcagggcagagcectgectgaaggatgaggccctggecattgeegecctggagttygctgeccagggagetat
tccegecactettecatggeoagectttgacgggagacacagecagacectgaaggcaatggtgecaggectyg
gececttcacctgectecctetgggagtgetgatgaagggacaacatcttcacctggagaccttcaaaget
gtgcttgatggacttgatgtgetecttgeccaggaggttegecccaggaggtggaaacttcaagtgetgg
atttacggaagaactctcatcaggacttctggactgtatggtctggaaacagggecagtectgtacteatt
15 tccagagccagaagcagcteagoecatgacaaagaagegaaaagtagatggtttgagcacagaggcagay
cagccectteattecagtagaggtgetegtagacctattoctcaaggaaggtgectgtgatgaattgttet
cctacctecattgagaaagtgaagecgaaagaaaaatgtactacgectgtgetgtaagaagetgaagatttt
tgcaatgcccatgcaggatatcaagatgatecctgaaaatggtgcagectggactcectattgaagattttggaa
gtgacttgtacctggaagetacccacctiggecgaaattttectecttacctgggecagatgattaatetge
20 gtagactcctectcteoecacatccatagcatettectacatttecccggagaaggaagagecagtatatege
ccagttcacctctcagttecteagtectgeagtgectgcaggctetetatgtggactetttatitttectt
agaggccgectbggatcagttgectcaggecacgtgatgaaccecttggaaaccetctcaataactaactgee
ggctrtteggaaggggatgtgatgeatctgtcccagagbcccagegtcagicagetaagtgtectgagtet
aagtggagtcatgetgacegatgtaagtecegagecectecaagetetgetggagagagecteotgecace
25 ctccaggacctagtctttgatgagtgtgggatcacggatgatcagetectigeeoctectgecttecectga
gccactgcetoccagettacaacceitaagettectacgggaattecatctecatatctgecttgcagagtet
cctgcagcacctecatcgggctgagecaatctgacccacgtgetgtatectgteccaectggagagttatgag
gacatccatggtaccctccacctggagaggcttgcctatctgcatgccaggctcagggagttgctgtgtg
agttggggeggececageatggtetggettagtgecaaccectgtecticactgtggggacagaacctteta
30 tgacceggageccatectgtgecectgtitcatgectaacactagtggecaccatcaccatecaccat

SEQ ID NO: 2

Amino Acid Sequence for Example 1

35 MDPSSHSSNMANTOMKSDKT I IAHRGASGYLPEHTLESKALAFAQQADYLEQDLAMTKDGRLVVIHDHFL
DGLTDVAKKFPHRHRKDGRYYVIDFTLKEIQSLEMTENFETMERRRLWGSIQSRY ISMSVWTSPRRLVEL
AGQSLLKDEALAIAALELLPRELFPPLFMAAFDGRHSQTLKAMVQAWRPFTCLPLGVLMKGOHLHLETYFKA
VLDGLDVLLAQEVRPRRWKLQVLDLRKNSHQDFWTVWSGNRASLY SFPEPEAAQPMTKKRKVDGLSTEAE
QPFIPVEVLVDLFLKEGACDELFSYLIEKVKRKKNVLRLCCKKLKIFAMPMQDIKMI LXMVQLDSIEDLE

40 VTCTWKLPTLAKFSPYLGOMINLRRLLLSHTIHASSY ISPEKEEQY TAQFTSOFLSLQCLOALYVDSLEFFL
RGRLDQLLREVMNPLETLSI TNCRLSEGDVMHLSQSPSVSQLSVLSLSGVMLTDVSPEPLOQALLERASAT
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cagcccttca ttccagtaga ggtgctcgta gacctgttcc tcaaggaagg tgcctgtgat 900 5
gaattgttct cctacctcat tgagaaagtg aagcgaaaga aaaatgtact acgcctgtgc 960

t gt aagaagc tgaagatttt tgcaatgccc atgcaggata tcaagatgat cctgaaaatg 1020

gt gcagct gg Laeh'\ et JaradaL L PYGASS GiTFast Qe &5 G L gy aQyEICIatEREERIREFETOB0
gcgaaat t t t peheLit 00l .@UIReaYah graiMvaad 6ipgsH@baAgRGPe S t1.0e NG 66 Ak 40
atccatgcat cttcctacat ttccccggag aaggaagagc agtatatcgc ccagttcacc 1200 10
tctcagttcc tcagtctgca gtgcctgcag gctctctatg tggactcttt

SEQ ID NO: 3

5  DNA Sequence for example 2

atggatccaagcagccattcatcaaatatggcgaatacccaaatgaaatcagacaaaatcattattgete
accgtggtgetageggttatttaccagagcatacgttagaatctaaageactigegtttgecacaacagge
tgattatttagagcaagatttageaatgactaaggatggtegtttagbggttattcacgatecacttttta
10 gatggcttgactgatgttgcgaaaaaattcccacategtcategtaaagatggcegttactatgtcateg
actttaccttaaaagaaattcaaagtttagaaatgacagaaaactttgaaaccatggaacgaaggegttt
gtggggttccattcagagecgatacatcagcatgagtgtgtggacaagecccacggagacttgtggagetyg
gcagggcagagcctgctgaaggatgaggcecctggecattgeccgecectggagttgetgeeccagggagetet
tcecgocactetteatggeagectttgacgggagacacagecagaccetgaaggeaatggtgeaggectg
15 gocecttecacctgectecctectgggagtgetgatgaagggacaacatcttecacctggagaccttcaaaget
gtgcttgatggacttgatgtgeteoctigeccaggaggticgeecccaggaggtggaaacttcaagtgetag
atttacggaagaactctcatcaggacttctggactgtatggtectggaaacagggecagtctgtacteatt
tccagagccagaagcagctcagececcatgacaaagaagcgaaaagtagatggtttgagcacagaggeagayg
cagccctteattceccagtagaggtgctegtagacetgbtectcaaggaaggtgectgtgatgaattgttet
20 Cctacctcattgagaaagtgaagcgaaagaaaaatgtactacgcctgtgctgtaagaagctgéagatttt
tgcaatgcccatgeaggatatcaagatgatectgaaaatgagtgcagectggactctattgaagatitggaa
gtgacttgtacctggaagctacccaccttggecgaaattttctecttacctggygecagatgattaatetge
gtagactccteckcteccacatceccatgecatecttectacatttecccocggagaaggaagagcagtatatege
ccagttcacctctecagttecoctcagtctgcagtgoctgeaggctoctctatgtggactetttatttttectt
25 agaggccgectggatcagttgetcaggeacgtgatgaaceecttggaaacccetctcaataactaactgec
ggctttcggaaggggatgtgatgeatectgtcecagagtceccagegtcagtcagetaagtgtectgagtet
aagtggggtcatgctgaccgatgtaagtcccgagcccctccaagctctgctggagagagcctctgécacc
ctecaggacctggtetttgatgagtgtygggatecacggatgatcagectocttgecectectgecttceecetga
gccactgcteccagettacaaccttaagettctacgggaattocatetecatatctgectigeagagtet
30 cctgeageacceteatecgggetgagecaatectgacccacgtgetgtatecctgtoocecoctggagagttatgag
gacatccatggtacccoctccacctggagaggcttgecctatctgeatgeccaggctcagggagttgetgtgty
agttagggeggcccageatggtctggettagtgeocaaccectgtectcactgtagggacagaaccttcta
tgaccecggageccataectagtgeccctgtttcatgectaac

35  SEQIDNO:4

AMINO ACIDS SEQUENCE EXAMPILE 2

MDPSSHSSNMANTOMKSDKI I IAHRGASGYLPEHTLESKALAFAQQADYLEQDLAMTKDGRLVVIHDHFL
DGLTDVAKKFPHRHRKDGRYYVIDFTLKEIQSLEMTENFETMERRRLWGS IQSRYISMSVWTSPRRLVEL
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atttttcctt 1260 agaggccgcc tggatcagtt gctcaggcac gtgatgaacc ccttggaaac
cctctcaata 1320 actaactgcc ggctttcgga aggggatgtg atgcatctgt cccagagtcc
cagcgtcagt 1380 cagctaagtg tcctgagtct aagtggggtc atgctgaccg atgtaagtcc
cgagcccctcAT&&G“”%&é@&%%%@ﬁ“%ﬁﬁ5&3@5@%“%?%?&6856@”6?&5&8&ﬁ@%”? ¢ttt ga
t gagt gt ggg visa@vLGAEIR BRRYGRL Y- Da R EEOD BHIVWE GRES L CT PGP R PU TIRRGEPHPS EBAR gt C

ccagct t aca L phQevARhl ARGehrlcl 2 cagaRRVE RERKRE LG rabRd kg B0k basagagd Ct
cctgcagcac 1620 ctcatc

VTCTWKLPTLAKFSPé%%%ﬁINLRRLLLSHIHASSYISPEKEEQYIAQFTSQFLSLQCLQALYVDSLFFL
5 RGRLDOLLRHVMNPLETLS ITNCRLSEGDVMHLSQSPSVSQLSVLS LSGVMLTDVSPEPLQATLERASAT

LODLVFDECGITDDOLLALLPSLSHCSQLTTLSFYGNSISISALQSLLOHLIGLENLTHVLYPVPLESYE

DINGTLHLERLAYLHARLRELLCELGRPSMVWLSANPCPHCGDRTFYDPEPTILCPCEFMEN

SEQ ID NO:5
10 DNA sequence for Example 3

atggatccaagcagccattcatcaaatatggcgaatacccaaatgaaatcagacaaaatcattattgctc
aCCthgtgctagcggttatttaccagagcatacgttagaatctaaagcacttgcgtttgcacaacaggc
tgattatttagagcaagatttagcaatgactaaggatggtcgtttagtggttattcacgatcacttttta
15 gatggcttgactgatgttgcgaaaaaattcecacatcgtcategtaaagatggeegttactatgteateg
actitaccttaaaagaaattcaaagtttagaaatgacagaaaactttgaaaccatggaacgaaggegttt
gtggggttccattcagagccgatacatcagcatgagtgtgtggacaagcccacggagacttgtggagctg
gcagggcagagcctgctgaaggatgaggccctggCcattgccgccctggagttgctgcccagggagctct
tcccgccactcttcatggcagcctttgacgggagacacagccagaccctgaaggcaatggtgcaggcctg
20 geocectteacctgectecctetgggagtgetgatgaagggacaacatcttcacetggagaecttcaaaget
gtgcttgatggacttgatgtgctccttgcccaggaggttcgccccaggaggtggaaacttcaagtgctgg
atttacggaagaactctcatcaggacttctggactgtatggtctggaaacagggccagtctgtactcatt
tccagagccagaagcagctcageoccatgacaaagaagoegaaaagtagatggtttgagcacagaggcagay
cagcccttcattccagtagaggtgctcgtagacctgttcctcaaggaaggtgcctgtgatgaattgttct
25 cctacctcattgagaaagtgaagcgaaagaaaaatgtactacgcctgtgctgtaagaagctgaagatttt
tgcaatgcccatgcaggatatcaagatgatcctgaaaatggtgcagctggactctattgaagatttggaa
gtgacttgtacctggaagctacccaccttggcgaaattttctccttacctgggccagatgattaatctgc
gtagactcctcctctcccacatccatgcatcttcctacatttccccggagaaggaagagcagtatatcgc
ccagttcacctctcagttcctcagtctgcagtgcctgcaggctctctatgtggactctttatttttcctt
30 agaggccgcctggatcagttgctcaggcacgtgatgaaccccttggaaaccctctcaataactaactgcc
ggctttcggaaggggatgtgatgcatctgtcccagagtcccagcgtcagtcagctaagtgtcctgagtct
aagtggggtcatgctgaccgatgtaagteccgageccetecaagctetgetggagagagoctetgecace
ctccaggacctggtctttgatgagtgtgggatcacggatgatcagctccttgccctcctgccttccctga
gccactgctcccagcttacaaccttaagcttctacgggaattccatctccatatctgccttgcagagtct
35 cctgcagcacctcathggctgagcaatctgacccacgtgctgtatcctgtccccctggagagttatgag
gacatccatggtaccctccacctggagaggcttgcctatctgcatgccaggctcagggagttgétgtgtg
agttggggcggoccagoatggtetggecttagigecaacecetgtectecactgtggggacagaaccticta

tgacccggagcccatcctgtgcccctgtttcatgcctaacctcgagcaccaccaccaccaccac

40 SEQIDNO:6

Amino acids sequence: for Example 3
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t gagcaat ct gacccacgtg ctgtatcctg tccccctgga gagttatgag 1680 gacatccatg

gtaccctcca cctggagagg cttgcctatc tgcatgccag gctcagggag 1740

ttgctgtgtg

agtt ggggcg gcccagcatg gtctggctta gtgccaaccc ctgtcctcac 1800 20 tgtggggaca
gaacct t ct aMPYHEE ENHAGONEDET EIPHPEALGY & RE HECKALRERQRAOY WERPLAWECRVIFEHEL <211>
620 25<212pcPRVarRdfdrufirickl naipatL Seguenoe N )2 RARRRILWGS TR 2 PAm vV RrR2ORI1 27 -

Protein D ; : ' i %(R&B%?&%}EQT ;%M? r
Set H's Se #G@%%L tLliu,&?'gﬁ%sFr%P hr n tL ys&ﬁ%{g@%ﬁ}@e}{?ﬁﬁgiﬁs
e Ile Al JUPFOVRFRPEERIRRAKHQ\SHLR SR TVFERTRBE &Y FHE B O P I RE LT RE

Lys5 Al grkeveEAL @ L3 bKiEATYELEseUT KBVERIGINY LRSI KKBXI BAMaMAE KM Tivvays TG0 55

Ser

10

15

20

25

. 30

35

40

VTCTWKLPTLAKFSPYLGOMINLRRLLLSHIBASSYISPEKEEQY IAQFTSQFLSLOCLOALYVDSLFFL
RGRLDQLLEHVMNPLETLS ITNCRLSEGDVMHLSQSPSVSQLSVLSLSGVMLTDVSPEPLOQALLERASAT
LODLVFDECGITLDQLLALLPSLSHCSOLTTLSFYGNSISISALQSLLOHLIGLSNLTEVLYPVPLESYE
DIHGTLHLERLAYLHARLRELLCELGRPSMVWLSANPCPHCGDRTFYDPEPILCPCFMPNLEHHHHHH

SEQ ID NO: 7.

DNA sequence for Example 4.

atggatccaageagecattcatcaaatatggcgaatacccaaatgaaatcagacaaaatcattattgete

accgtggtgctageggttatttaccagagcatacgttagaatetaaageacttgegtttgcacaacaggc.

tgattatttagagcaagatttagcaatgactaaggatggtegtttagtggttattcacgatcacttttta
gatggcttygactgatgttgcgaaaaaattcccacatcegteategtaaagatggecgttactatgteateg
actttaccttaaaagaaattcaaagtttagaaatgacagaaaactttgaaaccatggaacgaaggcgttt
gtggggttcecattcagagecgatacatcagecatgagtghgtggacaagececacggagacttgtggagetg
gecagggcagagectgctgaaggatgaggecectggecatigecgecctggagttgetgeccagggagetet
tccegecactceticatggcagectttgacgggagacacagecagacectgaaggcaatggtgeaggeetyg
gocccttcacctgecteoctetgggagtgectgatgaagggacaacatettecacctggagaccttcaaaget
agtgcttgatggacttgatgtgctecttgeccaggaggttcgecccaggaggtggaaacitcaagtgetgg
atttacggaagaactctcatcaggacttetggactgtatggtctggaaacagggcecagtectgtacteatt
tccagagecagaagcagcteageocatgacaaagaagegaaaagtagatyggtttgagcacagaggeagag
cagccctteatteccagtagaggtgetecgtagaccetgttoctcaaggaaggigectgtgatgaattigttet
cctacctecattgagaaagtgaagcgaaagaaaaatgtactacgectgtgetgtaagaagetgaagattitt
tgcaatgcccatgcaggatatcaagatgatcecctgaaaatggtgecagetggactetattgaagatttggaa
gtgacttgtacctggaagctaceccaccttggegaaattttctecttacctgggecagatgattaatetge
gtagactcctectetoccacatcecatgeatecttectacatttcocccggagaaggaagagecagtatatege
ccagttcacctctcagttectecagtetgeagtgectgeaggetetetatgtggactetttatttttectt
agaggecogoctggatcagttgetcaggcacgtgatgaaceecttggaaaccctctecaataactaactgee
ggctttcggaaggggatgtgatgcatectgteccagagteccagegtecagtcagetaagtgtectgagtet
aagtggggtcatgctgaccgatgtaagtecegageecectoccaageteotgetggagagagectetgecace
cteccaggacctggtetttgatgagtgtgggatcacggatgatcagetecttgecctectgecttcectga
gccactgeteccagettacaaccttaagettetacgggaattecatetecatatetgecttgeagagtet
cctgcagcacctcatcgggetgagecaatctgacccacgtgetgtatectgteccecctggagagttatgag
gacatccatggtaccctccacctggagaggettgectatetgeatgecaggetcagggagttgetgtgtyg
agttggggeggeccageatggbctggcttagtgecaaccoetgtecctcactgtggggacagaaccitcta
tgacceggagcecccatectgtgecectgtttcatgectaac

SEQ ID NO: 8

_42 -

0 Set
Ile
eu Gn



Ile Hs Asp Hs Phe Leu Asp Ay Leu Thr 6570 Pro H's Arg H's Arg Lys Asp
Gy Arg Tyr Phe Ala Gn 45 Asp Ay Arg 60 Asp Val Ala 75 Tyr Val Ile Gn
Ala Asp Len Val Val Lys Lys Phe 80 Asp Phe Thr 859095 Leu Lys u lle Gn
Set Leu G Wkb Abid Beddetcd™Non FRample@ u Tilt Met 100105110 Gu Arg Arg Arg
Leu Trp Gy Ser Ile Gn Set Arg Tyr Ile Ser Met 115120125 5 Ser Val Trp
Tilt Ser Pro Arg Arg Leu Val Qu Leu Ala Ay G n Set 130135140 Leu Leu Lys

Asp Gu A %Db@éhséﬁt@mlrbﬁfcﬂ@l%}}ﬁeﬁéh%&ﬁg Lé‘%ﬂ@cip(n‘%%@%ﬁ%&%ﬁ%@%fﬁg%
Leu Phe Pro Pr oV Leu Phe Met et Gn
The Leu LySoKfd A PR Y R T BR BB PR P T BDYBEFG0 VoL
AGQSLLKDEALAIAALELLPRELFPPLFMAAFDGRHSQTLKAMVQAWPFTCLPLGVLMKGOHLHLETFKA
VLDGLDVLLAQEVRPREWKLOQVLDLRKNSHODFW T VW SGNRASLYSFPEPEAAQPMTKKRKVDGLSTREAR
QPFIPVEVLVDLFLKEGACDELFSYLIEKVKRKKNVLRLCCKKLKIFAMPMODI KMILKMVQLDSIEDLE
VTCTWKLPTLAKFSPYLGOQMINLRRLLLSHIHASSYISPEKEEQYIAQFTSQFLSLOCLOALYVDSLFRL
RGRLDQLLRHVMNPLETLSITNCRLSEGDVMHLSQSPSVSQLSVLSLSGVMLTDVSPEPLQALLERASAT
10 LODLVFDECGITDDQLLALLPSLSHCSQLTTLSFYGNSISISALOSLLOHLIGLSNLTHVLYPVPLESYE
DIHGTLHLERLAYLHARIRELLCELGRPSMVWLSANPCPHCGDRTFYDPEPILCPCFMPN

SEQ ID NO: 9

Codon optimised DNA sequence for example 3a

15  atggatccaagcagccattcatcaaatatggcgaatacccaaatgaaatcagacaaaatcattattgcte
accgtggtgctageggttatttaccagagcatacgttagaatctaaagcacttgegtttgecacaacagge
tgattatttagagecaagatttagecaatgactaaggatggtecgtttagtggttattcacgatcactttita
gatggcttgactgatgtigecgaaaaaatteccacategtcategtaaagatggccgttactatgteateg
actttaccttasaagaaattcaaagtttagaaatgacagaaaacttigaaaccatggaacgtegtegtet

20 gtggggcagecattcagagecgttatattageatgagegtgtggaccagecegegtegtctggttgagoty
gccgdeccagagcectgetgaaagatgaagegectggecattgeggegetggagetgetgecgegtgagetgt
ttccgeegetgtttatggeggegtttgatggecgtcatagecagacectgaaagegatagtacaggeatg
gecgtttacctgtetgecgetgggegtactgatgaaaggccagecatectgeatctggaaacctttaaageyg
gtgctggatggectggatgtgetgetggeccaggaagttegtecegegtegttggaaactgecaagtgetygy

25 atctgcgtaaaaacagccatcaggatttttggaccgtgtggageggcaategtgegagectgtatagett
tceggaaceggaageggogeagecgatgaccaaaaaacgtaaagtggatggectgagecaccgaageggaa
cagccgtttattcoccggtggaagtgetggttgacctgtttctgaaagaaggcgectgegacgagctgttita
gctatctgatcgaaaaagtgaaacgcaaaaaaaacgtgetgegtctgtgetgcaaaaaactgaaaatett
cgcgatgecgatgcaggatattaaaatgatectgasaatggtgcagetggatagecattgaggacetggaa

30 gtgacctgcacctggaaactgecgacecetggeoccaaatttageccgtatctgggecagatgattaacctge
gtcgtctgectgctgtcteatattcatgegagecagetatattagececggaaaaagaagaacagtatatege
gcagittaccagccagtttctgagectgecaatgectgcaagegectgtatgtggatagectgttttttctg
cgtggeegtectggatceagetgetgegteatgtgatgaatocegetggaaaccetgageattaccaactgeo
gtctgagegaaggcgatgtgatgcatectgagecagagecccgagegttagecagetgtetgttetgageet

35 gagcggegtgatgetgaccgatgtgageceggaaccegetgecaagecctgetggaacgigegagegegaca
ctgcaagacctggtgtttgatgaatgeggecattacegatgatcagetgetggecctgetgecgagectga
gccattgcagecagetgaccaccctgagettttatggcaacagcattageattagecgegetgcaaagact
getgcaacatctgattggectgageaacctgacccatgtgetgtatceggtgecgetggaaagectatgaa
gatattcatggcaccctgcatectggaacgtcectggectatctgcacgegegtetgegtgagetgctgtgeg

40  agctgggccgtccgageatggtttggetgtetgegaatceegtgeecegeattgeggegategtacctttea

tgatccggaaccgatictgtgecegtgettttatgecgaaccaccaccaccaccaceac
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Pro Leu Gy Val Leu Met Lys Gy Gn Hs Leu Hs Leu Gu Thr Phe 195200205
15 Lys Ala Val Leu Asp Gy Leu Asp Val Leu Leu Ala Gn du Val Arg
210215220 Pro Arg Arg Trp Lys Leu G n Val Leu Asp Leu Arg Lys Asn Set Hi s
225230235248 WNEPd0Phe Trp Thr Val Trp Set Ay Asn Arg Ala Set Leu Tyr
Set 20245250255 Phe _Pro G Pro GI uAla Ala Gn Pro Met Thr Lys Lys Arg Lys
Val 2602652 FBIIRSHIESGIUcEE eExampleday Ala Gu Gn Pro Phe Ile Pro Val Gu

\F{a: 2;5t28(2)MS%EMMKMILMGESCE&QJP'&@&E%X%LP@AQQI@YZE&L%M‘%%;{%H?{{% Lex
ile Se s Asn Val Leu Arg
Ceu”oys 3001031830 ooty L fyat Tl p¥ Bt hoa R B SPla e a
e LysSNetegpasEaagaaBLRI ERERTP PLYANIBERIQT LIEMH ORRRT TAGRS CORKGOHEHIGTAMAS p L eu
d u Val ThriB4084 6856 reysKloltorRkpsHoy s hagciRie LT iwrekesnodMaxdeysodikerSet Pro

Tyr Leu G yp39336 é%&” Hi s

I?/e Hs Aa %et 39%%?%?@@5&%1}3%@%“{&%%0&&& ﬁﬁ‘g %vb@%\l}?ﬁﬁ Ile
Ala Gn Pil "ér B k1ined 3%%’??@8%@@&‘6@‘@%@@%1*%8%@5%9& EQFCQSHQ%L[‘&?Lﬁh Al a
Leu Tyr ValRCREILEREVMEADBALIONIS.sECMVMRheRPiIesIeuL fuspvEL3pvAPEpLoeLLERapATS N Leu

Leu ArgoH s.o¥abrobt14204rvn4 30 AsBoi @ s kR =G thalBELBY T R8N b vitiLedsh CYs

Al 9 Leu SetDI%‘H‘.;HgEXLAYLHARLRELLCELGRPSMWLSANPCPHCGDRTFYDPEPILCPCFMPNHHHHHH

SEQ ID NO: 11
Codon optimised DNA sequence for Example 4a

15  atggatccaagcagccattcatcaaatatggegaatacccaaatgaaatcagacaaaatcattattgeote
accgtggtgctageggitatttaccagageatacgttagaatctaaageacttgegtttgeacaacaggce
tgattatttagagcaagatttagecaatgactaaggatggtcecgtttagtggttattcacgatecacttttta
gatggcttgactgatgttgcgaaaaaattcccacategtcatecgtaaagatggecgttactatgteateg
actttaccttaaaagaaatteaaagtttagaaatgacagaaaactttygaaaccatggaacgtegtegtct

20 gtggggcagcattcagagecgttatattagecatgagegtgtggaccageocegegtegtetggttgagetyg
gccggceagagcectgctgaaagatgaagegetggecattgeggegetggagetgetgecgaegbgagetgt
tteceogeeogetgtttatggeoggegtttgatggecgtcatagecagacoctgaaagegatggtgcaggegtg
gececgtttacctgtetgecgetgggegtgetgatgaaaggecageatctgeatectggaaaccttitaaageg
gtgctggatggectagatgtgectgetggeccaggaagttegtcegegtegt tggaaactgeaagigetygy

25 atctgcgtaaaaacagccatcaggatttttggaccgtgtggageggcaategtgogageotgtatagett
tccggaaccggaageggegeagecgatgaccaaaaaacgtaaagtggatggectgagecacegaageggaa
cagecegtttattceggtggaagtgetggttgacctgttictgaaagaaggecgectgegacgagetgtita
gctatctgatcgaaaaagtgaaacgcaaaaaaaacgtgetgegtetgtgetgcaaaaaactgaaaatotte
cgcgatgecgatgeaggatattaaaatgatectgaaaatggtgecagetggatageattgaggacctggaa

30 gtgacctgcacctggaaactgeccgaccctggecaaatttagocegtatetgggecagatgattaacctge
gtcgtctgetgetgtctecatattcatgegagecagetatattageococggaaaaagaagaacagtatatege
gcagtttaccagccagtttctgagcectgeaatgectgcaagegetgtatgtggatageoetgttttittetg
cgtggccegtectggatcagetgctgecgtecatgtgatgaatecegetggaaacectgageattaccaactgec
gtctgagcgaaggegatgtgatgcatetgagecagageccgagegttagecagetgtetgttetgagecet

35 gagcggegtgatgetgaccgatgtgageccggaaccgctgecaagooctgetggaacgtgogagegaegacc
ctgcaagacctggtgtttgatgaatgecggecattacegatgatcagectgetggecoeotgetgecgagectya
gccattgecagecagcetgaccaccctgagettttatggcaacagecattageattagegegetgeaaagect
gctgcaacatcetgattggectgagraacctgacecatgtgetgtatceggtgecgetggaaagetatgaa
gatattcatggcaccctgeatctggaacgtetggoctatctgcacgegegtectgegtgagetgetgtgeg

40 agctgggeccegtecgagecatggttiggetgtetgegaatcegtgeecocgecattgeggegategtacctttta
tgatccggaaccgattectgtgecegtgetttatgocgaac
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435440445 Asp Val Met His Leu Set Gn Ser Pro Set Val Set Gn Leu Set Val
450455460 Leu Set Leu Set Ay Val Met Leu Thr Asp Val Set Pro Qu Pro Leu
465470475480 5 G n Ala Leu Leu u Arg Ala Set Ala Thr lieu Gn Asp Leu Val
Phe 4854904806) wsRoGie Cys Gy Ile Thr Asp Asp G n Leu Len Ala Len Leu Pro
Set 500505510 Leu Set His Cys Set Gn Len Thr Thr Len Set Phe Tyr Gy Asn
Set 10515520826 AcieS&Spendd for Bgampledaleu A n Set Leu Len Gn His Leu Ile Ay

Leu 53053554 |- Hi et Tyr
Gn 54555oS’Bg%gggg%%‘%ﬁg%ﬁ‘gggf\ﬁ%}?ﬁﬁgﬁ é‘g){‘%ﬁ %Dr’rﬁﬁ@@hﬁﬂe“n" ?E\P%ﬁwr Leu
Hs Ala 56@5W5KW@HE@$RRY§ID@ThKﬁ_Ié?ﬁLW?ﬁN@T#E@%{JW%EPS@WS‘%”BTWL% Met
Val Tr p5 5806855%0=A161 286t LAR S FAS DRIMRREDEYS o B S PEY SLIEEGY LSRRG THN  Phe

Tyr Asp 20 i I K
610615620 g@g%%%g%%%@@%ﬁhﬁ?ﬂ%@%@%@?%ﬁ@? ?%?5%3%%&%2@?«22%

<223> NDP- Qﬁ@l%_Vf‘fL\[DI@PB]EC@iCHEB‘S_YLW%K@VEE%PHF@HFI&%KHI%%%EHSSIEDLE

VICTWKLPTLAKFSPYLGOMINLRRLLLSHIHASSYISPEKEEQYIAQFTSQFLSLQCLQALYVDSLFFL

RGRLDOLLRHVMNPLETLSITNCRLSEGDVMHLSQSPSVSQLSVLSLSGVMLTDVS PEPLQALLERASAT
10 LODLVFDECGITDDQLLALLPSLSHCSQLTTLSFYGNSISISALQSLLOHLIGLSNLTHVLYPVPLESYE

DIHGTLHLERLAYLHARLRELLCELGRPSMVWLSANPCPHCGDRTFYDPEPILCPCEFMPN
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<400> 5 35atggatccaa attattgctc cttgcgtttg cgtttagtgg ccacatcgtc 40
caaagtttag attcagagcc gcagggcaga agggagctct aaggcaatgg gcagccattc
accgt ggt gc cacaacaggc ttattcacga atcgtaaaga aaat gacaga gat acat cag
gcctgctgaa tcccgeccact tgcaggcctg atcaaatatg tagcggttat tgattattta
tcacttttta tggccgttac aaactttgaa catgagighgeggatrg@ggcc cttcat ggca

gccct t cace
accat ggaac tggacaagcc ctggccatt
atacgttaga‘Fggtéﬁﬁﬁﬁﬁuébgﬁﬁﬁt¥

ccgccct §ga ggagacacag t gggagt get

gcgaat accc ttaccagagc gagcaagatt gatggcttga tatgtcatcg
gcctttgacg tgcctccectc

ogt¥tlFadett gaaggcgttt cacggagact
agacaaaatc 60 atctaaagca 120 taaggat ggt

aaat gaaat c

180 gaaaaaattg. 2AQ-gpaagaaatt 300 gtggggttcc 360 tgtggagctg 420 gttgctgecc

480 ccagaccctg 540 gat gaaggga 600
gtgcttgatg gacttgatgt gctccttgee
caagt gct gg atttacggaa gaactctcat
agggccagt ¢ figtaciseatds t ccagageca
aaagt aggt g gtttgagcac agaggcagag
gacctgttcc tcaaggaagg tgcct gt gat
aagcgaaaga‘éé%éﬁ%?%@?Lécgcctgtgc
at gcaggat a t16aagabgail-cet gaaaat g
gt gacttgta cctggaagct acccaccttg
attaat ct gc ct ctctcccac
aaggaaqagc‘%é?g?gfg%%‘ cagt t cacc
gct ct ctlat g V§yaceertai-aétttt cctt
gt gat gaacc ccttggaaac cctctcaata
atgcat ct gt Gggagagt cc cagcgt cagt
at gct gaccg at gt aagt cc cgagcccctc
ctccaggacc tggtctttga tgagtgtggg

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

caacatcttc acctggagac cttcaaagct
caggaggttc gccccaggag gt ggaaactt
caggacttct ggactgtatg gtctggaaac
gaagcagct ¢ agcccat gac aaagaagcga
5cagcccttca ttccagtaga ggtgctcgta
gaattgttct cctacctcat tgagaaagtg
t gt aagaagc tgaagatttt tgcaatgccc

gt gcagct gg actctattga agatttggaa
gcgaaatttt ctccttacct gggccagatg
10 atccatgcat cttcctacat ttccccggag
tctcagttcc tcagtctgca gtgcctgcag
agaggccgcc tggatcagtt gctcaggcac
act aact gcc ggctttcgga aggggatgtg
cagct aagtg tcctgagtct aagtggggtc
15 caagct ct gc t ggagagagc ctctgccacc
at cacggat g at cagctcct tgccctcctg

ccttccct ga gééadtagesrR dengtimtiaca Vé66(®naect t aagct tctacgggaa ttccatctcc

1620
1680
1740
1800
1860

at at ct @oct tgcagagtct cctgcagcac

ctgtatcctg tcgccctgga gagttatgag

cttgcctatc tgcat ccag gctcagggag

gtctggctta grdecddéee ctgtcctcac

cccatcctgt geeedmgttt cat gcct aac

6 25<211> 62835242%¢ RN sequence
25

<220>

ctcatcgggc tgagcaatct gacccacgtg
gacatccatg gtaccctcca cctggagagg

20 ttgctgtgtg agttggggcg gcccagcecatg

t gt ggggaca gaaccttcta tgacccggag

ct cgagcacc accaccacca ccac 1884 <210>

<223> MDP- 20-127 - Protein D - PRAME - TSGHHHHHH

(plasmid TCMP14)

30

<400> 1

35

40

atggatccaa
attattgcte
cttgcgtttg
cgtttagtgg
ccacatcgtc
caaagtttag
attcagagcc
gcagggcaga
agggagctct
aaggcaatygg
caacatcttce
caggaggttc
caggacttct

gaagcagctc

gcagccatte
accgtggtgc
cacaacaggc
ttattcacga
atcgtaaaga
aaatgacaga
gatacatcag
gcctgcetgaa
tcccgecact
tgcaggecctg
acctggagac
gccccaggag
ggactgtatg

agcccatgac

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggcegttac
aaactttgaa
catgagtgtyg
ggatgaggcc
cttcatyggcea
goectteacc
cttcaaagct
gtggaaactt
gtctggaaac

aaagaagcga

gcgaataccc
ttaccagage
gagcaagatt
gatggcttga
tatgtcatcg
accatggaac
tggacaagcce
ctggccattg
gcetttgacyg
tgccteccte
gtgcttgatg
caagtgcetygg
agggccagtc
aaagtagatg

T

aaatgaaatc
atacgttaga
tagcaatgac
ctgatgttgce
actttacctt
gaaggegttt
cacggagact
ccgecctgga
ggagacacag
tgggagtgcet
gacttgatgt
atttacggaa
tgtactcatt
gtttgagcac

agacaaaatc
atctaaagca
taaggatggt
gaaaaaattc
aaaagaaatt
gtggggttce
tgtggagetg
gttgctgecce
ccagaccctg
gatgaaggga
gctcecttgec
gaactctcat

tccagageca

agaggcagag

60

1z2¢
180
240
300
360
420
480
540
6090
660
720
780
840



<213> Artificial
LEHHHHHH (pl asm d pET21) <400> 6 Met Asp Pro Ser

Al a
Al a
Al a
Ay
Al a
Ile
du
I'le
Ay
Leu
Asp
Phe
Leu
Gn

Sequence <220> 30 <223> MDP- 20-127 - Protein D - PRAME -
Ser H's Ser Ser Asn net
Asn Thr A n Met Lys 35151015 Ser Asp Lys Ile lle lle Ala Hs Arg Gy
Ser d sagFyrtientPraasR@2530t@tagtH JaThrIttet GraIBesd Lhasciit@abetPAl a Phe

An Gghaékgt&%pc&mééaé(ag;gaaag@y a@g@@aaaga%@amcelaagghbﬁgdjbrséoys Asp
Arg Leu Val Val 5055@0 e e Len p Val

Hi s Hs P
Lys Ly%gtﬁﬁ% ¥ erEEY I5? ﬁﬁgccﬁraﬁgﬁgsga r lea%atﬁgt C@\é aqiaég'r{/r yr Val
Asp Phe-SFRECtB59098-aLegR BYattEIEag Igégﬁq?g%rcq'_:@ﬁﬁa@cﬁ e 93 tF°Asn Phe
Thrs MegcghQRd0a1 30cdGtacd Ggadd@ghtq atetatitpec @opgSatcck| @t aeSer 1/4r0g Tyr

Ser |VE£ c%%%é%olgécc:%ggatvqltcc-gc ggg' é&éﬁgl’gg é%jtgtﬁcgc L&:ng\l @éac@ de-Oeu Al a

G n Ser 140 Len Leu L a Ala Len GQu
Tt by b EASTET SOTBG 16" A B G PHA PP O PP Lt THEC M AMEEON & Phe
Gy ArgoadogscdB5tIRlrBgSecGaygThe dieatdapsc AtibetaaVatctGpaalRal Id3p Pro
Thl’ CY gt d80 L8405 Qg%@j&t@:& aValkatau:r “@icabé@:ca Yadehbcddtsit@n H s

GI ;r/g{:ag%tlg %33%95 Lgs a Vagtg%t?é]ac%gs; tXath%g (:Aésa%cycaétcl‘?ihd‘en Al a
caagctetge tggagagage ctctgccace ctccaggacce tggtcetttga tgagtgtggg 1500
atcacggatg atcagctect tgccctectyg ccottcococtga gecactgete ccagettaca 1560
accttaagect tctacgggaa ttccatctcec atatctgect tgcagagtct cctgcagcac 1620
ctecatcggge tgagcaatet gacccacgtg ctgtatcectg tcccoctgga gagttatgag 1680

15 gacatccatg gtaccectcca cetggagagg cttgectatce tgcatgecag gctcagggag 1740
ttgctgtgtyg agttggggcg gocccagceatg gtctggcetta gtgccaaccce ctgtectcac 1800
tgtggagaca gaaccttcta tgacccggag cccatcectgt geccctgbtt catgecctaac 1860
actagtggce accatcacca tcaccat 1887

20 <2105 2
<211> 629
<212> PRT
<213> Artificial Sequence

25  <220>
«223> MDP- 20-127 - Protein D - PRAME - TSGHHHHHH

(plasmid TCMP14)
<400> 2
30 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 35 40 45

Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Val

50 5% 60

Ile His Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe

65 70 75 80
40 Pro His Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr

85 g0 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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Pro Arg Arg Trp Lys Leu G n Val Leu Asp Leu Arg Lys Asn Sec Hi s
225230235240 20 A n Asp Phe Trp Thr Val Trp Sec Gy Asn Arg Ala Sec Len Tyr

Sec
Val
Val
Ser
Cys
Lys
Val
Leu
Al a
Phe
Val
Hi s
Ser
Len

245250255 Phe Pro Qu Pro Qu Ala Ala G n Pro Met Thr Lys Lys Arg Lys
260265270 Aspi@y Len Ser Thr 1@u Ala Gn Gn Pe® Phe Ile Pro Val Gn

25275280287 1Lel, Yal AsPpkeu-Pheqle bys Gl ¥ ANa,yQrs, Asp G u Len Phe
290295300 Tyr Leu Ile Gn égs Val Lys Arg L}/s Lys Asn Val Len Arg Leu

305310315320 30 Cys Lys Lys>ten Lys Ile Phe*® a Met Pro Met Gn Asp Ile
Met 3238B0335L¥d @sbetiuljyba Mot Alal 11§ AlégnaAbgn Sér leueld® ArAsp Leu G n
Thr §34Q345350 Cys Thr Tigy Lys Leu Pro ThissLeu Al a Lys PheeSec Pro Tyr
Ay 35355360365 n t 1l L Al rg.Le L o His Ile H's
Ser 37 §915c§é‘09§1e?h?yrrol Fe glréswreoﬁ% #&%y@aepljae %she%yngrl' r§§%l e Ala Gn
Thr 385390395400 40 B&c G n Phe Leu 38 Len Gn Cys L&lP G n Ala Leu Tyr
Asp Serced(0541041 3.ehenysPhes Rhe taucAr g1& TrpArPth e Bspcd meben Len Arg
Val Met 42042543Q,Asn Pro Leu G u;dhr Leu Ser Ile jhHr Asn Cys Arg Leu

Gy Ay 435440445 Asp Val Met His Leu Set G n _Set Pro SeEq Val Ser G n
Seg()va'Prg%%h}G@al Teu 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
15 225 230 235 240
Gln Asp Phe Trp Thr val Trp Ser Gly Asn Arg Ala Ser Leu Tyr Ser
245 250 255
Phe Pro Glu Pre Glu Ala Ala Gln Pro Met Thr Lys Lys Arg Lys Vval
260 265 270
20 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
2580 295 300
Tyr Leu Ile Glu Lys Val Lys Arg Lys Lys Asn Val Leu Arg Leu Cys
25  130s 310 315 320
Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met Gln Asp Tle Lys Met
325 330 335
Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
3440 345 350
30 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
35 285 390 395 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser
405 410 415
teu Phe Phe Leu Arg Gly Arg Leu Asp Gln Leu Leu Arg His Val Met
420 425 430
40 asn Pro Leu Glu Thr Leu Ser Tle 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
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Leu Set Leu Set Ay Val Met Leu Thr Asp Val Ser Pro Gu Pro Leu
465470475480 G n Ala Leu Leu Qu Arg Ala Set Ala Thr Leu G n Asp Len Va
Phe 485490495 Asp Qu Cys Ay Ile Thr Asp Asp G n Leu Len Ala Leu Len Pro
Set 50050557F0 10 Len Ser Hi 8'Cys Set G n Leu*thr Tilt Leu Ser*°Phe Tyr Ay
Asn Set 515820525Lkl 6.c8ekld heg 36t MNraAleurh@ euSetn kep Lenvid rphei s Len |l e
Gy Leu 530535540 Set Asyzdeu Thr H's Valy,gken Tyr Pro Val ,Bko Leu G n Set
Tyr G n 1554555055556Q Asp lle Hi s GI% Thr Len H's Len. Gu Arg Len Ala Tyr
Len H s Al 868570875 K §LERT A°§ W CLR I el oys® &R tBU & Yy Arg Pro Set
Met Val 5Trp 58058559(020 Leu Set Ala A8h Pro Cys Pro HHE Cys Gy Asp Arg
Thr Phe Tyrosg595609608:P0n G T Thi @.cheteCpse Rve €5 aPheseMet Pro Asn
Len u Hs Hs 6 15620 His Hs Hs H's 25625 <210 7 <211> 1860 30<212>
DNA <213> Artificial Sequence <220> <223> MDP- "20-127 - Protein D -
PRAME - no HesStmilfle 3F¢phls it PETSYY Lewdeo>C1n HigdaticEa Cay tiatt gct ¢ 40
cttgcgtttg cgtsimgt gg ccacat cgtazscaaagtttag attcagagcc

10 Ser Asn Leu Thr His Val

545

Leu Tyr Pro Val Pro Leu Glu Ser Tyr Glu
560
His Ala

575

550 555

Ile Thr His

565

Asp His Gly Leu Leu Glu Arg Leu Ala

570
Glu Leu Gly Arg
585

Tyr Leu

Glu
580

Arg Leu Arg Leu Leu Cys Pro Ser Met Val Trp

15 590
Ala bhe

585

Leu Ser

Thr
&£05

Thr

Asn Pro Cys Pro His Cys Gly Asp

600
Cys Phe Met Pro

Arg Tyr Asp

Giu
610

Pro Pro Ile Pro

615

Leu Asn Ser

620

Cys Gly His

20 dis His His His His

625

<210> 3

25 «211> 1860

<212> DNA
<213> Artificial Sequence
<220>

30 <223> MDP- 20-127 - Protein D - PRAME - no His tail

(plasmid TCMP14)

<4005 3

335

40

atggatccaa
attattgetc
cttgegtttyg
cgtttagtygyg
ccacatcegte
caaagtttag
attcagagcce
gcagggcaga
agggagctct
aaggcaatgg

caacatcttc

gcageccattc
accgtggtge
cacaacadggdc
ttattcacga
atcgtaaaga
aaatgacaga
gatacatcag
gcctgetgaa
teccecgeceact
tgcaggectg

acctggagac

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggecegttac
aaactttgaa
catgagtgtyg
ggatgaggcc
cttcatggca
gcecttceace

cttcaaagct

gcgaataccce
ttaccagagc
gagcaagatt
gatggcttga
tatgtcatcg
accatggaac
tggacaagcc
ctggccattyg
gcetttgacg
tgcctecccte

gtgecttgatg
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aaatgaaatc
atacgttaga
tagcaatgac
ctgatgttgc
actttacctt
gaaggcgttt
cacggagact
ccgcectgga
ggagacacag
tgggagtgct
gacttgatgt

agacaaaatc
atctaaagca
taaggatggt
gaaaaaattc
aaaagaaatt
gtggggttce
tgtggagctyg
gttgckgccc
ccagaccectg
gatgaaggga
gcteccttgece

60

120
180
240
300
360
420
480
540
600
660



gcagccattc accgtggtgc cacaacaggc ttattcacga atcgtaaaga aaat gacaga
gatacatcag atcaaatatg tagcggttat tgattattta tcacttttta tggccgttac
aaactttgaa catgagtgtg gcgaataccc ttaccagagc gagcaagatt gatggcttga

t at gt cat cgcameatygadcct@gaTnageeraaghatqastadtoat Acgetaga aRgEattagac=0
ctgatgttgc, @%Haqctg&argagagggs:%wggaaﬁgg@gg&tagragag@aae@tt@ ﬁQa@h@&(ﬁaa{gﬁa 120
t aaggat ggt 180 aaaaaatt a aaa%la aaaaaztata 300 g ggt tCC 36a0 t a% ggetg 420
gcagggcaga® @ac?&ig 43°gda g%lgag?: 2GRy ceaP o g‘%% it gqgf%c c 480
agggagct ct camgtﬂ:@a@tcmgttem ggEIrtgeEt taagaé@ttggatgc&éaﬁ%?@gc‘é%g"é%ﬁtg%%o
aaggcad gggiHaageecigrgaeeht &éﬁ@ﬁgﬁgt&@eﬁaﬁaatgggﬁgﬁgt@ﬁctgﬁﬁégﬁﬂgwa%@o
caacatcttc, acot 9@%3 gg{att%‘@@%%%a Stét%%%;a%cééaggé%tggétf‘g%agggc1@26360 5

caggaggttc atttacggaa gaactctcat 720

caggact t ct 9&'@”@@?bﬁ%ta@t'f;:ﬁagg@?gé‘&é%tt@@@@cﬂ%ﬁ@?"ctgtt@t %&tfﬂgaﬁctt LEHGaGTEa YD

gaagcagct cgageecat igaccasagaagogecamagt agat gegt digageas tagatgicagry 1 840

cagccctt ca,tiL6a0laga - aukast %&&%@gt%g%@@aﬁﬁg@@%é geLdegtgal 1900

gaattgiladct ‘(E:Ct agg%(f%% %%ggaag’ggg ggg%aa at%aa ctttag ct(‘tttgt C % 0 10

t gt aagaagc tf? aa aaaa

gt gcagct ggagrdsseatt gasaraptt g;gaaagﬁcgacgttggt:aa@@t w&agﬁaCa%?fatéeﬂag 11@80

gcgaaat t tt agtLehbhac Ghc909e6agabgoaidtgaieicgec gicagackheqiccC cigdaresac 11440

at ccatgcat c 29t c d-eacc 11200
%&%%é?%aéc g% 3;(:899&%9 o ARPIAAGRAYG @c% Qésfcfa ?&&E?&% 1

tctcagttcc ca ctgca gctctctatg tcctt 1260 15
agaggccgcccﬁw'gf&%ﬁttﬁgﬁqﬁgé‘a@gi’fﬁ IGtAGat YEEEEITE F%&ﬁ‘é\%g c EPRE5ETR 11320
act aact fjcc aggotdst ty gacagggatiggcatogoat eitgt clepc agagt 8¢t cc agegtagt 13880
cagcet ?a?t g k&880t CtTctél@ﬁggt ; Q&&Tcaa@{t@etQ@&@ggaitgtgxa@&g@cttcgag@@@e&& 1&438
caagctctgc age _cictaccace Eg:c a g - 4

at cacggatg ;é?gc%g?c%tga?c%agggc%at cogegt 9'9%%%:%% L&Icttc tcC c%a ct%{tg%g 1%260 20
acctt aagct 9?6%%@6@@&5‘[5?%&?cctcéégﬁaﬁﬁc?@r@@ﬁti"{rcé E‘Ea%@{: TageEat 1620

ct cat cgggc ttgaggaat Glgt gaseecacgicgagtgbasiotibget icec ecpicggergagvt attgay 12680
gacat cept g gt A&LGh L CRacELI820R0E cEdJ-9CEL et HC 3t GGt a1 gcheaaagay 15440
ttgctgtgtg agttggggcg gcccagcatg gtctggctta gtgccaaccc ctgtcctcac 1800

t gt ggggaca gaaccttcta tgacccggag cccatcctgt gcccctgttt catgcctaac 1860 25
<210> 8 <211> 620 <212> PRT 30<213> Artificial Sequence <220> <223> MDP-
20-127 - Pratein D - PRAME - no His tail (plasm d pET21) 35 <400> 8 Met Asp
Pro Ser Ser_,His Sgr Sec Asn Met Ala Asn Thr Gn Met Lys 151015 Sec Asp Lys
I1e Ilé lle Ala s Arg Ay Ala Sec Ay Tyr Leu Pro 40202530 Qu Hi's Thr
Leu d ¢ Ser® L% "A'a Leu Ala Phe Ala A n A n Al a Asp 354045 Tyr Leu Au G n
Asp Leu Al a<2IVE% Afhifioigl Aggyuehse Arg Leu Val Val

«220>
<223> MDP- 20-127 - Protein D - PRAME - no His ta:il
30 (plasmid TCMP14)

<400> 4
Met Asp Pro Sexr Sexr His Ser Ser Asn Met Ala Asn Thr Gln Met Lys

35 ger 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 ARla 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
40 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 85
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505560

115120125 Ser Val
10130135140
145150155160 4§ &%

H s
Leu
Phe
Arg
H s
Tyr
Arg
Val

Leu

165170175 15Seék> G n Thr
195200205 Lys Ala Val Leu
20210215220 Pro Arg Arg Tr

Ser

ghgo

15

20

25

30

35

40

Ile Hs Asp H's Phe Leu Asp Ay Leu Thr Asp Val
65707580 Pro His Arg His Arg Lys Asp Ay Arg Tyr Tyr Val
859095 5 Leu Lys u Ile G n Ser

100105110 Gew AsgGRr giArgnléer Terp uyMSerht |@u@en Bee GAngTiftypMet | e Set Met
Gnqgn Ala Ay G n Ser

Val
Ser

Trpoedhr Ser

Leu Leu

Leu Au Met Thr

Pro Arg;fy g Leu Val

by

Ser Glmn Thr Leu Lys Ala Met

Pro

Lys

Pro

225

Gln

Phe

AsSp

Leu

Tyr

305

Cys

Ile

Cys

Gln

Ser

385

Ser

Leu

Asn

Leu

Rla

210

Arg

Asp

Pro

Gly

Val

290

Leu

Lys

Leu

Thr

Met

370

Tyr

Gln

Phe

Pro

Gly

185

Val

Arg

Phe

Glu

Leu

275

Asp

Ile

Lys

Lys

Trp

355

Ile

ile

Phe

Phe

Leu

435

180
val

Leu

Trp

Trp

Pro

2640

Ser

Leu

Glu

Leu

Met

340

Lys

Agn

Ser

Leu

Leu

420
Glu

Leu

Asp

Lys

Thr

245

Glu

Thr

Phe

Lys

Lys

325

vVal

Leu

Leu

Pro

ser

405

Arg

Thr

Met

Gly

Leu

230

Val

hla

Glu

Leu

Val

310

Ile

Gln

Pro

Arg

Glu

390

Leu

Gly

Leu

Lys

Len

215

Gln

Trp

ala

Ala

Lys

285

Lys

Phe

Leu

Thr

Arg

375

Lys

Gln

Arg

Sexr

Val

Gly

200

Asp

Val

Ser

Gin

Glu

280

Glu

Arg

Ala

Asp

Leu

360

Leu

Glu

Cys

Leu

Ile
440

Gln

185

Gln

Val

Leu

Gly

Pro

265

Gln

Gly

Lys

Met

Ser

345

Ala

Leu

Glu

Leu

Asp

425
Thr

s Len G n Val

Al a

Lys Lys Phe

Ile Asp Phe Thr

Lys Asp. u Ala L le Ala Alg L
AR T SR SR e
Leu Ly®CAl a Met Val

A u Asn Phe A u Thr Met

ﬁly Leu Len Pro
isp Ay Arg

G A2Ala Trp Pro Phe Thr Cys
180485%30 WioTketrnd 3erValko hey AR Lédy all yiuGu.é: His digusHi sekeu G u Thr

eu _Asp
225230285824y &'h AABEirhalarlsu Phe Uht AR ptlSebeaCyu ASH 'Y PAPa Set Leu

Ala Trp Pro Phe

His

Leu

Asp

Asn

250

Met

Pro

Ala

Lys

Pro

330

ile

Lys

Leu

Gln

Gln

410

Gln

Asn

-5] -

Leu

Leu

Leun

235

Arg

Thr

Phe

Cys

Asn

315

Met

Glu

Phe

Ser

TYT
388
Ala

Leu

Cys

His

Ala

220

Arg

Ala

Lys

Ile

Asp

300

val

Gln

Asp

Ser

His

380

Ile

Leu

Leu

Arg

Leu

205

Gln

Lys

Ser

Lys

Pro

285

Glu

Leuy

Asp

Leu

Pro

365

Ile

Ala

Tyr

Arg

Leu
445

A

Thr

190

Glu

Glu

Asn

Leu

Arg

270

Val

Leu

Arg

ile

Glu
350

Tyr

His

Gln

Val

His

430

Ser

Cys

Thr

Val

Ser

Tyr

255

Lys

Glu

Phe

Leu

Liys

335

Val

Leu

Ala

Phe

Asp

415

Val

Glu

Gy Len Asp Va|,Leu Len Ala G n Gu Val
Len Arg Lys Asn Ser

245250255 25 Phe Pros&ian Pro Qu AlatAla G n Pro Met 1¢br Lys Lys

Lys ValAr 6@12165%]%hésﬂrogl3¥o Iﬁ%H PSP%rM thrAlg ﬁaAbﬁe QSH
75280285 Le{165VaI Asp Len Phel7laen Lys G n

giPhe Ile Pro
a Cys Asp G n
Leu
Phe
Arg
His
2490
Ser
Val
Val
Ser
Cys
320
Met
Thr
Giy
Ser
Thr
4Q06
Ser

Met

Gly



30290295300 Tyr Leu Ile G n Lys Val Lys Arg Lys Lys Asn Val Leu Arg Leu Cys
305310315320 Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met G n Asp Ile Lys
Met 325330335 35l1e Leu Lys Met Val G n Leu Asp Set Ile Qu Asp Len G u Val
Thr 340345350 Q@/isMThFEiFrizy §sr Gén FroPThiseteinlAber Bys RhesSetvaPro Tyr Leu
Gy 355360365 {gon Met Ile Asn Len Arg Airy Len Len Len Ser Hs Ile Hs Ala

Ser 40370375380 _Ser r Ile r. Pro G.n s G.n.Gn Gn Tyr Lle Ala G n Phe
Thr 3853903‘%%4%5 g%% -%rnéllghga%femﬁfé“eetueflérnlﬁépn@a&ygeﬁ_eﬁoélﬁ %ﬁoaLELén Tyr Val
Asp Set 4034310415 Leu Phe PRt Leu Arg Ay A7 Leu Asp G n Léf°Leu Arg Hi s
Val Met 54204254130 LAs nePrau abg Gid s aleunSeteul bEn Fbp tAsnvQy$hdrg Leu Set
G u Ay 435440445 5 Asp Mal Met His Leu Qe G n Set Pro Sg{? Val Set G n Leu
Ser Val 450455460 Leu Ser. Leu Ser Ay Val Met Leu Thr Asp Val Set Pro Gu
Pro Leu 465%7047548D Gn' A AML&GPLER & LAR g oA AL Sér: Aicd §¥t SBBu G n Asp
Val Phe 10485490495 Asp Qu Cys G9ys1le Thr Asp AsjpoG n Leu Leu Al a Leu

Leu
Pro Set,c5005085d Qykesk:SBIn Hes MYSTSEML@ dbrl otk Tht Rr adLueSer Phe Tyr

Leu
Gy Asn,Set 515520525 15l | e Set II%OSer Ala Leu G rg2§er Leu Leu Gn H's Leu
Gy Le

I'le

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 Tyx Glu
545 550 555 560
15 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
580 585 580
Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr Asp
20 595 600 605
Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn
610 615 6290
25  <210> 5
<211l> 1884
<212> DNA
<213> Artificial Sequence
30 <220s
<223> MDP- 20-127 - Protein D - PRAME - LEHHHHHH
{(plasmid pET21)
<400> 5
35 atggatccaa gcagccatte atcaaatatg gcgaataccce aaatgaaatc agacaaaatc 60
attattgctec accgtggtge tagcggttat ttaccagage atacgttaga atctazagea 120
cttgcgtttg cacaacagge tgattattta gagcaagatt tagcaatgac taaggatggt 180
cgtttagtgg ttattcacga tcacttttta gatggcttga ctgatgttge gaaaaaattc 240
ccacatcgte atcgtaaaga tggccgttac tatgtcateg actttacctt zaaagaaatt 200
40 caaagtttag aaatgacaga aaactttgaa accatggaac gaaggcgttt gtggggttcce 360
attcagagcc gatacatcaq catgagtgtg tggacaagcc cacggagact tgtggagetg 4290
gcagggcada dcoctgctgaa ggatgaggec ctggccattyg ccgccctgga gttgctgeoec 480
agggagcetct tcccgecact cttcatggca gectttgacg ggagacacag ccagaccctg 540
aaggcaatgg tgcaggcectg gcccttcacce tgcctcocte tgggagtget gatgaaggga 600
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530535540 Ser Asn Leu Thr

H s Val

545550555560 Asp Ile Hs Ay Thr

Leu Tyr

Pro Val

Pro Leu Qu Ser Tyr Qu
Leu Hs Leu Qu Arg Leu Ala Tyr
Al a 20565570575 Arg Leu Arg G u Leu Leu Cys Qu Leu Ay Arg Pro Ser

Leu H s
Met Val

Trp 58058558@ckenrtSexcchbgadasncRroalys ProctiEpstLCpscGoptfs mereg-tIbe ehe Tyr

g%ak%ft%§aﬁ@9t®§t8n@gy§£ RO Ashe 639615620
<213> Artific

Asp 595600
<210> 9 30
20-127 - ProariEoe- 9ﬁﬁﬁﬁﬁ)§t9 %Hﬁﬁﬁmcpﬁa%%cag

e

tREOg Al
EéalS?Sg <319

8 b

SEfoet

ence <220> 35
cgﬁ&xfgcgﬁﬁgfc

p<373> MOP-

ggatccaa 40

attattgct c Iapgegatet Pacghtdaghepyaeecirareattcdeh syt t9gaC FEageeans 340
accgt ggtsgc  eacaserggerdcbhatifzaggacatSgl aasgataaattgasrR@agg aleaanat goo

@R %%g@&!ﬁg@ %60

t agcggt t at
tt accagagc

a%%%

agc

AL &

agat t

tta% %&F el Et

Ctt

ataQ CQE%&%Q@?%L&

aac

agacaaaat ¢ ‘B2agxsGt F%?@éa"a"tt& 5%\%?@63‘3‘152@‘39%?@@3%& @éeaqaéa@tg&tcgafa%@ 1020
ct gat gtt gc gaeagaait ect246taet biaccthtangaagaaatd c80@gbcytagtatctgt ggggcagce

360 attcagages.86¢99(lRda. GoLGAGLM aRagadatIGagactect ceteteccac

10

15

20

25

30

35

40

atccatgcat
tctecagttec
agaggccgee
actaactgce
cagctaagtg
céagctctgc
atcacagatg
accttaaget
ctcatcggge
gacatccatg
ttgctgtgty
tgtggggaca
ctcgagcacce

<210> 6
<211> 628
<212> PRT

cttectacat
tcagtctgca
tggatcagtt
ggctttcegga
tcectgagtcet
tggagagagc
atcagctect
tctacgggaa
tgagcaatct
gtacccteca
agttggggeg
gaaccttcta

accaccacca

<213>» Artificial Sequence

<220>

ttceccececggayg
gtgcctgeag
gctcaggcac
aggggatgtg
aagtggggtc
ctectgeceacce
tgcecctectg
ttccatctec
gacccacgtg
cctggagagg
gcecagcatyg
tgaccceggag

ccac

«223> MDP- 20-127 - Protein D -

(plasmid pET21)

<400> 6
Met Asp
1

Pro

Ser Agp Lys

Glu Thr
35
Glu

His
Tyr Leu
50
Ile
65

His Asp

Pro His Arg

ser

Ile

20

Leu

Gln

His

His

Ser

1le

Glu

Asp

Phe

Arg

His

Tle

Ser

Leu

Leu

70
Lys

Ser

ala

Lys

Ala

55

Asp

Asp

Ser
His
Ala
40

Met

Gly

Gly

aaggaagagc

gctctctatg

gtgatgaacc

atgcatctgt

atgctgaceg

¢tecaggacc

cctteecetga

atatctgect

ctgtatcctg

cttgcctate

gtctggetta

ccecatectgt

PRAME -

Asn Met
10
Arg Gly
25
Leu Ala

Thr Lys

Thr

Leu

Arg Tyr

_53.

LEHHHHEHA

Ala

Ala

Phe

Asp

Rsp

75
Tyr

agtatatcgc
tggactettt
ccttggaaac
cccagagtee
atgtaagtcc
tggtctttga
gccactgete
tgcagagtct
tecececctgga
tgcatgccag
gtgccaaccc

gccectgttt

Asn

Ser

Ala

Gly

60

Val

Val

Thr Gln Met

15

Gly Tyr Leu

34

Gln Gln Ala

45

Arg Leu Val

Ala Lys Lys

Ile Asp Phe

ccagttcacc
atttttectt
cctctecaata
cagcgtceagt
cgagceecte
tgagtgtggg
ccagcttaca
cctgcagcac
gagttatgag
gctcagggay
ctgtcctcac

catgcctaac

Lys

Pro

Asp

val

Phe

80
Thr

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1884



5 cagcatctgc caggaagttc caggattttt gaagcggcgc cagccgttta 10 gagctgttta
t gcaaaaaac gtgcagctgg gccaaattta attcatgcga 15 agccagtttc cgtggccgtc
accaactgcc cagctgtctg caagccctgc 20 attaccgatg accctgagct ctgattggcc
gatattcatg ctgctgtgcg 25tgcggcgat c caccac®acc tggaccagccsosggcegtcgtct

ggt t gagct g 1440 g6 cakt ¢ € 8o aclogh: g6t aGlro6adA480nacaid reatgcgccgt cat ag
ccagaccctg 540 tgtctgggac tgggegtgcet qgggaaaggc 600 gtgctggatg gcctggat gt
gctgctggecc 660 caagtgctgg atctgcgtaa aaacagccat 720 cgtgcgagcc tgtatagcett
t ccggaaccg CA80*E#hAHE dgat ey lee gaycter ddadgegiraredFygatiet §ex tMett gaaagaagg
cgcctgcdac 900 aaatcgcaaaa aaaacgtgeio gcgtctgtgec 96028t gcaggata ttaaaat gat

cct gaaaat g (1020, 9 g a c . .gC gtcgtctgcet
G0t ot ot cat T14D  aasbadease aot apa oel 1A EEL 21 308 SHLERELY; Tooat agct

gttttttctg 1260°%Yt gat gaat ¢ cgct’gjaaac cctgagcat £44320 at gcatctga gccagagcecc
gagcgtt agc LE380=wtgt gagce: gladecgstyg 11440 at gyt get t@a tgaatgcgge 1500
gccat t gcag ggagct gacc 1560 510> 10 <2d1> 626 30212> BRE 213).

< > > - - - - -
i pl 456 B SSRETES) ProRE0L L0 el AGHPr S SF AEPaB o8P ASH Lys 11 e 20
AQu H's Thr Leu 35 Tyr L&P Qu G n Ser H™ Ser Set Asn Il@>1le Ala H's Arg
25 G u Set deyschAl anketsudflyAspa bew Aachetalkhtrp Mot sAeatisrydhteu@ N Met Lys
' 180 185 190
Pro Leu Gly Val Leu Met Lys Gly Gln His Leu His Leu Glu Thr Phe
15 195 200 205
Lys Ala Val Leu Asp Gly Leu Asp Val Leu Leu Ala Gln Glu Val Arg
210 215 220
Prc Arg Arg Trp Lys Leu Gln Val Leu Asp Leu Arg Lys Asn Ser His
225 230 235 240
20 Gln Asp Phe Trp Thr Val Trp Ser Gly Asm Arg Ala Ser Leu Tyr Sex
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 Gin Pro Phe Ile Pro Val Giu Val
25 275 280 285
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
30 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 Aép Ser Ile Glu Asp Leu Glu Val Thr
340 345 350
Cys Thr Trp Lys Leu Pro Thr iLeu Ala Lys Phe Ser Pro Tyr Leu Gly
35 355 360 365
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 Iie Ala Gln Phe Thr
385 380 395 400
40  ser Gin 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

_54 -



1015 Ay Ala Ser Gy Tyr Leu Pro 30 Ala Phe Ala Gn G n Ala Asp 45 Lys Asp
Gy Arg Leu Val Val 505560 Ile H's Asp H s Phe Len Asp Ay Len Thr Asp Val
Ala Tga "Lys Phe 65707580 Pro His Arg His Arg Lys Asp Gy Arg Tyr Tyr Val
Ile Asp Phe Thr 5859095 Leu Lys Qusdle Gn Set Lews& u Met Thr G n Asn Phe
Gn Thr 0010 I r .G er Arg Tyr
Ile Ser %1%%28%%%1 Oﬂeslﬁtsgfﬁflgl gL Pkg%é%rpalgr ggir%’gEAﬂfégueE%w\a}g G u Leu
Ala Ay G n Set5%30135140 Len L%&d Lys Asp G n A*8%Len Ala Ile Ala Ala Len
G n Len LerLeRr 8exd 451531566 0aArgtGlen [Tou Ripevhr GePrivolLe Phe IMst Ala Al a
Phe Aspsd ngrg Hi s 1516517Q%45 Ser G n Thr Ley Lys Al a NEt \@Io Gn Ala Trp

Pro Phe Thr Leu 180185190 Pro en Va Gn Hs Len
Hs Leu Gr° 11“h$1"’13ﬁ‘8 g?%% LyS ,&Ig;a AV L?_ Kshﬁ%l)&é/u 'én P,&sp Val Leu
Leu Ala Gn Gu Val Arg 25150215220 Pro ArgtBrg Trp Lys Leu4@5n Val Leu Asp

Leu
Asn

‘Arg LysaspsarSetys Hins 2%&392&@24% @1A

Arg Ala Ser Leu TyJ, S 505 <10
10 Leu Ser His Cys Ser Gln Leu Thr Thr Leu Ser Phe Tyr Gly
515 520 525
Tle Ser Ile Ser Ala Leu Gln Ser Leu Leu Gln His Leu Ile
530 535 540
Ser Asn Leu Thr His Val Leu Tyr Pro Val Pro Leu Glu Ser
15 545 550 555
Asp Ile His Gly Thr Leu His Leu Glu Arg Leu Ala Tyr Leu
565 570
Arg Leu Arg Glu Leu Leu Cys Glu Leu Gly Arg Pro Ser Met
580 585 590
20 Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe
595 600 605
Pro Giu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn Leu Glu
610 615 620
His His His His
25 625
<210> 7
<211> 186G
30 <212> DNA
<213> Artificial Sequence
<220>
<223> MDP- 20-127 - Protein D - PRAME - no His tail
35 (plasmid pET21)
<400> 7
atggatccaa gcagccatte atcaaatatg gcgaataccc aaatgaaatc
attattgctc accgtggtge tagcggttat ttaccagagc atacgttaga
40 cttgcgtttg cacaacaggc tgattattta gagcaagatt tagcaatgac
cgtttagtgg ttattcacga tcacttttta gatggcttga ctgatgttgc
ccacatcgtce atcgtaaaga tggcocgttac tatgtcateg actttacctt
caaagtttag aaatgacaga aaactttgaa accatggaac gaaggegttt
attcagagcc gatacatcag catgagtgtg tggacaagecc cacggagact

-55-

Asn Ser

Gly Leu
Glu
560
Ala

Tyr

His
575
Val Trp

Tyvr Asp

His His

agacaaaatc
atctaaagca
taaggatggt
gaaaaaattc
aaaagaaatt
gtggggtteo
tgtggagctg

wsprRherdrpuThén Wab skrp Set Ay

60

120
180
240
300
360
420



25245250255 Phe Pro Qu Pro Qu Ala Ala Gn Pro Met Thr
260265270 Asp Ay Leu Set Thr
275280285 30 Len Val

Set
Cys
Lys
Val
Len
H s
Gn
Tyr
Arq
Leu
Gn
Pro
Gn

Lys Lys Arg Lys Val
Gu Ala du Gn Pro Phe Ile Pro Val Qu Va
Asp Leu Phe Leu Lys u Ay Ala Cys Asp G n Leu Phe
29029530689d9magk egvrch et oGk odaygaddmic £haacApdl yeadopsaFs At Mdtoteu <APg Len
3053%g§%§%§%t%5\ﬁ€¥§c|—da)6§Lét&:‘éal:—é@:\aﬂ @&éﬁh@ac@ Qgi\@fca&g)lctfﬁéaé&ﬂg A&DLl | eG
met e Len ) t_ Va n.Len en u
Thr 346348350° tscm?ﬂ?mf?pgﬁffgg BU I:'>?C0c TR ﬁ.é%’sg%lgggﬁlg &aegg%éﬁ%ggo Tyr
Ay 3553603685 t4(RGLAIMEE FUtE2ARIFLL BFIALG A §R T E92EEn JEBTFTEETC KPS |1 e

Al a5Setcad4fo388 S sgghyl glldara el PaayrGhthd ystidcuad wabimreEyr 7kbe Al a
Phe Thr 9 ' LD S8La YA R LYS kel Gl Algg Len
Val Asﬁj aég?gcgt%g5%%%gi§%%e§%ﬁgg%ﬁegﬁ% A?q{Gg Y, AF: g Letu %sagcé nSLeu Leu
Hi s Val92RBEASS0455430- REN PG EEF P ITATEL AN SEETT 89T 88% °¢Js Arg
Ser G waGkyct543544Q445agAspatdalcdbt gigobeer SeradGrpaSapcPrayaSerotVal Set
Leu Setg,Val5450455460: dUc SRfaabaly Salcddbiol/abadiiatelThicohsp Mal Set

tgaal(lga'e‘sggt %lc@gé%taté‘l 1% ZIh r Leu

geod atgcaggata

LeFAVARIPgs t9aagatt

15

20

gtgcagetgg
gcgaaatttt
atccatgeat
tctcagttcc
agaggcegec
actaactgcc
cagctaagtg
caagctctge
atcacggatg
accttaagcet
ctcatcgggc
gacatceatg

ttgctgtgtyg

actctattga
ctecettaccet
cttcctacat
tcagtctgca
tggatcagtt
ggctttcegga
tectgagtet
tggagagagc
atcagctcecct
tctacgggaa
tgagcaatct
gtacccteca

agttggggcg

agatttggaa
gggccagatg
tteececcggag
gtgecctgcag
gctcaggceac
aggggatgtg
aagtggyggtc
ctctgecacc
tgccetectg
ttececatctcc
gacccacgtg
cctggagagg
gceccageatg

ngOPro Leu 4654704754%9 &%ﬁgkn Al a Leu Leu

gtgacttgta
attaatctgce
aaggaagagc
gctctetatyg
gtgatgaacc
atgcatctgt
atgctgaccg
ctccaggacc
ccttecectga
atatctgect
ctgtatcctg
cttgcctatc
gtctggctta

cctggaagcet
gtagactect
agtatatecgc
tggactcttt
ccttyggaaac
cccagagtcec
atgtaagtcc
tggtcttiga
gcecactgetce
tgecagagtct
tccecctgga
tgcatgeccag

gtgccaacce

acccaccttg
ccteteecac
ccagttcacc
atttttecott
cctctcaata
cagcgteagt
cgagqeccecte
tgagtgtggg
ccagcttaca
cctgcageac
gagttatgag
gctcagggag
ctgtcctcac

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

tgtggggaca gaaccttceta tgacccoggag cocatcctgt gecectgttt catgectaac 1860

25

<210> 8B
<211» 620
«212>

<213>

PRT
30 Artificial Seguence
<220>
<223> MDP- 20-127 - Protein D -

{plasmid pET21)

PRAME - no His tail

35
<400> 8
Met Asp Ser His Ser Ala
'1 5
Ile TIle Ile RAla

20

Pro Ser Asn Met

10
Arg Gly
25

Leu Ala

Ser Asn Thr Gin Met Lys

15

Ser Asp Lys His Ala Ser Gly Tyr Leu Pro

49 30
’ Glu His Thr
35

Glu

Leu Ala Ala Gln
45
Gly Arg

60

Glu Ser Lys Phe Gln Ala Asp
40
Tyr Leu

50

Gln Asp Leu Ala

55

Met Thr Lys Asp Leu Val Val

- 56 -



485490495 Asp Gu Cys Ay Ile Thr Asp Asp Gn Leu Leu Ala Leu Leu Pro Set
500505510 Len Ser His Cys Ser G n Leu Thr Thr Leu Set Phe Tyr Ay Asn Ser
15515520525 Ile Set Ile Ser Ala Leu Gn Set Leu Leu Gn His Leu lle Ay Leu
530535540 $e¢ HAsnAdredliFhheHies: Wap dlgubehy FhPrigpVédl Prao Uveulyd@ @hSer Tyr Qu

545550555560 20 Asp Ile His;{&8y Thr Leu H s 4seu G u Arg Leu Aha Tyr Leu H's
Al a 565570575

\rg. Leu.Arg Gu Leu leu a rg..Pro, Set Met Va
Trp 580585580 léum@eki 1%%%%%8 b?’% s"“%gyﬁi@’@% g% A/%Eg”}fr ghﬁ'hr Phe Tyr
Asp 25595600605 Pro Gu ®ro lle Leu Cys PPo Cys Phe Met PP Asn His Hs Hs
H s 610615620 tfisScHi $16281n36:<240%111ne2 Th> 1868s<242 > 10N 3 Hs213>
Artificial Sequence §§§0> <223> MDP- 20-127 - Protein 35- PRAMS - no His
tail (plasm d pET25) <400> 11 atggatccaa gcagccattc atcaaatatg
gcgaatacccGé%dFﬁaégi@fédéﬁaﬁﬁhF&YGﬁ”af%%f¥@dgﬁ' gt ggtigctadehot t at
ttaccagagc atacgttsga atctaaagca 120 cttgcgtttg cacaacaggc tgattattta

gagcaagatt Jaggaatgacylaaggslggl g Mgy dgloyed shaetigedyya seeducuccca
gaLsycgbga euyauycLyc suctuadaccu L4U ccacat cgt ¢, atcgt aaaga tggccgttac

tatgtcatcg acttt’acctt aaaagaaat't300 caaagtttag aaat gacaga aaactttgaa
accat ggaac lgt cltuic reprsgt Gggdtager 38e ale ddgatyce Lot At aktiaget &F§agegt g
t ggaccagcc iggcgtcgtct ggttgagetg 420 155 160

Arg Glu Leu Phe Pro Pro Leu Phe Met Ala Ala Phe Asp Gly Arg His
165 170 175
15 ser Gln Thr Leu Lys Ala Met val Gln Ala Trp 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 Giu Val Arg
20 210 215 220
Pro Arg Arg Trp Lys Leu Gln Val LeulAsp 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
25  pPhe Pro Gilu Pra 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
30 290 295 300
Tyr Leu Ile Glu Lys Vval 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
35 Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
3490 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 Iie His Ala Ser
40 370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Cln 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 4156

-57 -



5 gccggccaga gcctgct gaa agat gaagcg ctggccattg cggcgctgga gctgctgeccg 480
cgtgagctgt ttccgccget gtttatggcg gegtttgatg geccgtcatag ccagaccctg 540
aaagcgat gg tgcaggcgtg gccgtttacc tgtctgccgc tgggcgtgcet gatgaaaggc 600
cagcat ct gc Lat ciggalzad.ec tAitgaaagegs gigcbgyaly gucltggatrgtiigevgctgygcce 660
caggaagttc gtccgcgtcg;gtggaaactg caaggggtgg at ct gcgt aa;-paacagccat 720
caggattttt accgt caat c gc cc tgtatagctt tc ccg 780
gaagcggcgcA'géﬁﬁhP%é% g F%@g? (a%c%ﬁ%géﬁc&%baggcg 840
cagccgttta ttccggtega agtgctggtt gﬁ@btgtttc t gaaagddgg cgcctgcgac 900
gagct gt 5t a ggt@hchgatsis gaaasadidnagacgeaara waasegtgat . gcgtetvgt gc 960
tgcaaaaaac tgagaatctt cgcgatgccg.atgcaggata ttagaatgat cctgaaaatg 1020 15
gt gcagct gg at agcattga ggacct gg gt gacctgca cctggaaact gccgaccctg 1080
gccaaatttalgéc%ﬁiéPtﬁe@qéebﬁghﬂ@*akThﬁﬁﬁﬁﬁé‘@ﬂc%?%ﬁ@@thbPéﬁéFBat 1140
attcat gcgageagct at at tagcceggaa aaagaagaac agt at at cgc gcagt tasacc 1200
agecagtt ¢ 4039CC1003.8 IGCHOCAR.06ACHOL Ahg 1A0BIAGEE! LA Lhi bhet g 1260
cgtggcq tc tggatcagct gctgcgtcCat gtgatgaatc cgctggaaac cctgagcatt 1320
accaactgcc gt ct gagcga aggtgat gt g at gcat ct gccagagccc gagcyttagce

cagct gt ct g #sbctlgageetélyaljcggbytigradge tdadey ghdadeeclgydaedget g
caagccct gc tggaacgt gapgagcgcgacc ctgcaagacc tggtgtttgasigaat gcggce
attaccgal g ,a,cagctget QOEeCtaeta, Coagnetag aacahl Q@QQGﬂP%QSts%%CC
accctgagctlttta ggcaa cagcat agc attagcgcgc tgcaaag t gctgcaacat
ctgattggcc tgagcaéé%t gacccat gt g c®#ft at ccgg tgccgetifda aagcet at gaa
gat at t dat g geasectfe dsercaggaac giinCggcet atem ¢ycddgdgegIl<icde Jgiegag
ctgctgtgcg agctgpggccg tccgagca@gSQtttggctgt ctg@ggatcc gtgcccgcat 1800

t gcggcgat c tacctttta tgatcc gaa cg a ct tgett ccgaac 1860 30
<3105 12 <FFFATF LI BRT I Lo s T ¢ ﬂ%‘utla %%ug‘%lces Lrgéz > <223> MOP-
20-127 - Pﬁﬁﬁeln D - PRAME S55R0 Hi s tall (pl 8% d pET26) 40<406> 12 Met Asp
Pro Ser Seradd siSens Sar Ash ihetyiAl aeddAsnuTivg G AVet THry 8ed Bi015aSer Asp Lys
Ile llggle Ala Hs Arg Gy Ala Ser Ay Ty, Leu Pro 20253Q,5;G n Hi s Thr Len
Gn Set Lys Ala Len Al a Phe Gn Aa A%g 354045 Tyr r, Egp Gn Gn Asp
Len Al a Nbﬁ“T%FeifggAEﬁ‘E??Iﬁ$d3L ﬁhV&FuVEW'g 568 511 &8°H'¢ ASY Hi s Phe Len
Asp Gy Len Thr Asp &0 Ala Lys Lys PH8565707580 Pro HP8°Arg His Arg Lys
Asp Gy ArgnelygedWiaVidln bl& ofspeihei Ty 869085p ey tits pfd vkl &G n Set Len
Gn Met Thr Gn Phe G u Thr Met,10100 105110 G pyArg Arg Arg Len Trp
Gy Set_lle Gn Set Arg Tyr Ile Ser t 115120125 Set Val Trp Thr Set Pro
Arg Ar gzﬁ_eup%ff’lﬁpﬁoL@r? }E\F%l PR MY Sre1M1859 46715 Leu Len Lys Asp G n
Ala Len Ala Il et a Ala Len G nélsen Len Pro 145 €50 155 160 Arg Q u Leu Phe
Pro Pro Len Phe Met Ala Ala Phe Asp Ay Arg His

10

20
1380
1440
1500
1560
1620
1680
1740

25

<210> 2
<211> 1878
<212> DNA

30

<213> Artificial Sequence.

<220>
35 MDP- 20-127 - Protein D - PRAME - HHHHHH (plasmid

PET26)

«223>

<400> 9

aaatgaaatc 50

40

atggatccaa
attattgete
cttgegtttg
cgtttagtgy
ccacatcgtc

caaagtttag

gecagcecatte
accgtggtgc
cacaacaggc
ttattcacga
atcgtaaaga

aaatgacaga

atcaaatatg
tagcggttat
tgattattta
tcacttttta
tggcegttac

aaactttgaa

gcgaataccc
ttaccagagc
gagcaagatt
gatggcttga
tatgtcatcg

accatggaac

- 58 -

atacgttaga
tagcaatgac
ctgatgttgce
actttacctt
gtcgtegtet

agacaaaatc
atctaaagca
taaggatggt
gazaadaattc
aaaagaaatt

gtggggeage

120
180
240
300
360



165170175 Set G n Thr
20180185190 Pro Len dy Val
195200205 Lys Al a Val

210215220 26tRpeadr gtatgtTagp ceysadoshg GonadaHIcE ergcASEEUCENIFLG2ESES ASh Set

H s
Tyr
Lys
Gn
Phe
Arg
Asp
Len
Pro
I'le
Al a
Leu
Len
Arg

Leu Lys Ala Met Val G n Ala Trp Pro Phe Thr Cys Len

Len Met Lys Ay Gn Hs Len Hs Len G n Thr Phe
Leu Asp Gy Leu Asp Val Leu Leu Ala Gn Gn Val Arg

225 230233240 o @:g;c/ééya %@gtgga@cg mtgya&attgpcq@egc@gx& dsicAsggAigo Set Leu

Set 24 255 Phe n Pro Thr S s Arg
Val 30380885 TRETPGR: LSt ol (TR e Gl B Ere s P Br o Va
Val 27528028534 ¢acamicals peeerttRhe 196G ISAIC GFIPICHECAl 219783 n Leu
Set 5 290288300535t Fydgaken dtlteaaaglag Ly VgdathyscAngadgrs gty tdsr Wab Len

o Ly Eeras sttty Ber e Rert Ut e ep et 1o G Asp |

G n Va|caqqrﬁttae%4aesa%seg wcﬂﬁaa?r‘iﬁtﬁﬁ%aQEéntWSaW

Tyr

H's Al %a%ﬁégt%ggetl§§%28§e§§tg¥%glt
MOV pagtistBEs SrOseront s e peas B aefics

Arg H so¥vadaahkt

15

20

25

30

35

40

gccaaattta
attcatgega
agccagttte
cgtggeecgte
accaactgcc
cagctgtctg
caagccectge
attaccgatg
accctgaget
ctgattggcec
gatattcatg
ctgectgtgey
tgcggcgate
caccaccacc
<210> 10

626
PRT

<211>
<212>
<213>

«220>

<223> MDP-

42 0A2E4 BO-gAIALFICT
Len Setgc@dbehy atagcattga ggacctggaa

gccegtatet
gcagctatat
tgagcctgca
tagatcaget
gtctgagcega
ttctgageccet
tggaacgtgc
atcagetgcet
tttatggcaa
tgagcaacct
gecaccctgea
agctgggecy
gtacctttta

accaccac

20-127 -

pET26)

<400> 10

Met Asp Proc Ser

1

Ser Asp Lys Ile

Glu His Thr Leu

35

Tyr Leu Glu Gln

Ser
Ile
20

Glu

Asp

His Ser

Ile Ala

Ser Lys

Leu RAla

gggccagatg
tagcccecggaa
atgcectgcaa
gctgecgteat
aggcgatgtg
gageggcegtg
gagegogacc
ggccetgetyg
cagcattage
gacccatgtg
tctggaacgt
tccgageatyg
tgatccggaa

Artificial Sequence

Protein D -

Ser

His

Ala

40
Met

B

lle_ G n Asp
gﬂ\F?fgLygo Phe Set
Leryaédo49355 360365 g6 ncalvbbaddae Fewtdsrafpertirgedcengdamsgian éset Hi s

€ a%%ftgPJtQ %eﬂla§¥§999C@Cc@ngQ Rodyr |le
en Set Len

3952 acg@ct ﬂ%tcfégglc Gp Aa

G n Len

%@?a@%FETHFaaLaéHQ%eFCHaéaW 1&\%% Qys

gtgacctgca
attaacctgc
aaagaagaac
gecgetgtatg
gtgatgaatc
atgcatctga
atgctgaccy
ctgcaagacc
ccgadcctga
attagecgcgce
ctgtatcegg
ctggectatce
gtttggctgt
ccgattcetgt

PRAME -

Asn Met
10

Arg Gly

25

Leu Ala

Thr Lys

-59 .

cctggaaact
gtegtctget
agtatatcge
tggatagccet
cgctggaaac
gccagageceg
atgtgagccec
tggtgtttga
gccattgcag
tgcaaagcect
tgcecgetgga
tgcacgcgeg
ctgcgaatcc

gcecegtgcett

30

45

gcegaccectg
gctgtctcat
gcagtttacc
gttttttctg
cctgageatt
gagcgtiage
ggaaccgctg
tgaatgcgge
ccagctgace
gctgcaacat
aagctatgaa
tctgegtgag
gtgccegeat

tatgccgaac

HHHHHH (plasmid

Ala Asn Thr Gln Met Lys

15

Ala Sexr Gly Tyr Leu Pro

Phe Ala Gln Gln Ala Asp

Asp Gly Rrg Leu val Val

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1878



435440445 Asp Val Met His Leu Set Gn Set Pro Set Val Ser Gn Len Set Va
10450455460 Leu Set Len Set Ay Val Met Len Thr Asp Val Set Pro Gn Pro Leu
465470475480 G n Ala Len Len Gn Arg Ala Set Ala Thr Len G n Asp Len Va

Phe 485490495 3% Asp G n Cys A5 Ile Thr Asp AsptG n Len Len Ala Len Leu

Pro Set 50&5@515)]503;5@@15.«5%%& Q¥s &8t LG AnkefkpThsl Fhe denipetenPhe Tyr Ay
Asn Set 515520525 |le Set | Set Ala Leu Giﬂsset Len Len G Hs Len Ile
en

Gy Len 20 0535540 Set Asn'Len Thr Hi s Val r Pro Val Pfo Leu G n Set
Tyr G u 5458380855560 HAsphud &v#+Hirsp Gy Fhy TvenTwi 21 dde@ap Bprg Then Al a Tyr
Len Hi s5Al a 565570575 25sAiry Leu Arg G molen Len Cys A usten Ay Arg Pro

Set Met Val, gggg@g (gh{ségr %%L éﬂuam ”rh'?r&uOA§n hQ HuST%%qeg y Asp Arg
Thr Phe Tyr Esps% ro Leu 3’ S e Met Pro Asn
30610615620 <210> 13 811> 9 35<212> PP%T <213> Hom) sajgioens <400> 13 Val
Len Asp Q ywlueRrAspa Valy Len Tkerel409s €24 Binlder Arg Tyr Ile Ser Met
115 120 125
10 Ser val Trp Thr Ser Prc¢ Arg Arg Leu Val Glu Leu Ala Gly Gln Ser
130 135 140
Leu Leu Lys Asp Glu Ala Leu Ala Ile Rla Ala Leu Glu Leu Leu Pro
145 150 155 160
Arg Glu Leu Phe Pro Pro Leu Phe Met Ala Ala Phe Asp Gly Arg His
15 165 170 175
Ser Gln Thr Leu Lys Ala Met Vval Gln Ala Trp Pro Phe Thr Cys Leu
180 185 130
Pro Leu Gly val Leu Met Lys Gly Gln His Leu His Leu Glu Thr Phe
135 200 205
20 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
25 245 250 255
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
30 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
35 325 330 335
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
40 Gln Met Ile Asn Leu Arg Arg Leu Leu Leu Ser His Ile His Ala Sexr
370 375 380
Ser Tyr Ile Ser Pro Glu Lys Glu Glu Gin Tyr Ile Ala Gln Phe Thr
385 330 385 400
Ser Gln Phe Leu Ser Leu Gln Cys Leu Gln Ala Leu Tyr Val Asp Ser
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<212> PRT <213> Honp sapiens <400> 14 5 Set Leu Tyr Set Phe Pro Qu Pro Gn
Ala 1510 <210> 15 10<211> 10 <212> PRT <213> Hono sapi ens <400> 15 15 Al a
Leu Tyr Val Asp Set Leu Phe Phe Leu 1510 <210> 16 20<211> 9 <212> PRT <213>
Hono sapi ens <400> 16 2%4%eu Tyr Val Asp4Set Leu Phe Phe #¥u 15 <210> 17
30<211> 9 $212mePRIe €21 3rqHOIP 258 PiRNBs < 400>Leki/13D a8@tuikeval @t G N H s Leu
Ile Gy Len 15 <210> 18 40<211> 36 <2]2> DNA <213> Artjficial Sequence
Asn Pro Leu Glu Thr Leu Ser Ile Thr Asn Cys Arg Leu Ser Glu Gly
5 435 440 445
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 Proc Leu
465 470 475 480
10 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
15 515 520 525
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
20 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 Cyg Glu Leu Gly Arg Pro Ser Met Val Trp

580 585 59¢

Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr Asp
25 595 600 605

Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn His His His His

610 615 620

His His

625
30

<210 11

<211> 1860
<212> DNA
35  «213> Artificial Sequence

<220>
<223> MDP- 20-127 - Protein D - PRAME - no His tail
{plasmid pET26)
40
<400> 11
atggatccaa geagccatte atcaaatatg gcgaataccce aaatgaaatc agacaaaatce 60
attattgcte accgtggtge tagceggttat ttaccagagcec atacgttaga atctaaagca 120
cttgcgtttyg cacaacagge tgattattta gagcaagatt tagcaatgac taaggatggt 180
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<220> <223> sense oligonucl eoti de CANOO8 <400> 18 at ataacata tggatccaag
cagccattca tcaaat 36 <210> 19 <211> 40 <212> DNA <213> Artificial Sequence
<220> <223> anti sense ol i gonucl eoti de CANC37 <400> 19 15ccacaaacgc
cttcgtt cca ‘BHgttH-edaagt et gtocan- <214 20 <L I U - <P 222 PNA- 20421 3>
Artificial cSecpence «220xagd23pcsenise tdigyonus eottitdectCANGBGa25<400> 20

gacagaaaac a g t < clde< 212>
B L3 A aner ol emiroct dc canopo

9ILHFICD 448<211>

35 <400> 2T éﬁﬁ%a‘éé‘éc‘-’ttéa‘gi‘td:taggﬁt%g’fg%t&t @%%?éﬁigﬁgééﬁ%ﬁ?%
36 <2125 DidAca@IIza Agdctffteal aBegergrgectggecatty

10

15

20

25

30

35

A0

cgtgagctgt
aaagcgatgg
cagcatctge
caggaagttc
caggattttt
gaageggegce
cagccgttta
gagctgttta
tgcaaaaaac
gtgcagctgg
gccaaattta
attcatgcga
agccagttte
cgtggcegte
accaactgcc
cagctgtctg
caagccctge
attaccgatyg
accctgaget
ctgattggcce
gatattcatg
ctgctgtgeg
tgcggcegate

<210> 12

<211> 620
«<212> PRT

<23i3>

<220>

<223> MDP-

ttcecgeceget
tgcaggegtg
atctggaaac
gtcegegteg
ggaccgtgtg
agccgatgac
ttceggtgga
gctatctgat
tgaaaatctt
atagcattga
gccegtatet
gcagctatat
tgagcctgceca
ftggatcaget
gtctgagcga
ttctgagect
tggaacgtgc
atcagctgcect
tttatggcaa
tgagcaacct
gecaccoctgea
agctgggecg
gtacctttta

20-127

(plasmid pET26)

<40G0> 12

gtttatggecg
geegtttace
ctttaaagceg
ttggaaactg
gagcggcaat
caaaaaacgt
agtgctggtt
cgaaaaagtg
cgcgatgceg
aggacctggaa
gggccagatg
tagceccggaa
atgcctgeaa
getgedteat
aggcgatgtg
gageggegtg
gagecgcegace
ggccctygctg
cagcattagc
gacceatgtg
tctggaacgt
tccgagcatg
tgatccggaa

Artificial Seguence

gcgtttgatg
tgtctgcege
gtgetggatg
caagtgcectgg
cgtgcgagcee
aaagtggatyg
gacctgtttc
aaacgcaaaa
atgcaggata
gtgacctgca
attaacctge
aaagaagaac
gcgcetgtatg
gtgatgaatc
atgcatetga
atgctgaccg
ctgcaagacc
ccgagectga
attagcgcegc
ctgtatccgg
ctggectatce
gtttggctgt
ccgattcotgt

cggcgctgga
gcegtcatag
tgggegtgct
gcectggatgt
atctgegtaa
tgtatagctt
geetgageac
tgaaagaagg
aaaacgtgct
ttaaaatgat
cctggaaact
gtcgtectget
agtatatcgc
tggatagcct
cgctggaaac
gccagagcac
atgtgagccc
tggtgtttga
gccattgecag
tgcaaagcct
tgcegetgga
tgcacgcgeg
ctgcgaatcce

gececegtygctt

- Protein D - PRAME - no His tail

gctgectgeeg
ccagaccctg
gatgaaaggc
gctgectggec
aaacagecat
tceggaaccg
cgaagcoggaa
cgectgegac
gcgtectgtge

cctgaaaatg

gccgaccctg

gctgtctecat
gcagtitacc
gttttttctg
cctgagcatt
gagcegttage
ggaaccgctg
tgaatgcggc
ccagctgace
gectgecaacat
aagctatgaa
tctgegtgag
gtgcccegeat
tatgcegaac

Metf Asp Pro Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys

i

5

10

15

Ser Asp Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro

20

25

-62 -

30

480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1860
1860



<220> <223> antisense oligonucl eoti de CANO02 <400> 22 ggaggaacta

gt gttaggca tgaaacaggg gcacag36 <210> 23 <211> 36 <212> DNA <213> Artificial
Sequence <220> <223> sense ol i gonucl eoti de CAN0O40 <400> 23 15 agagagcata

t gagcagcca diciiCc amatleat gocgsd g2l 24u 922 1phed 3120 2>GIDNAL 2 @< 13>
Artificial Sequengg <220> <223> anfj sense-oligonuclgoti de CANGB2 25<400> 24
acgtgggcgg ccgecggtttc aaagttttct gtcatttcta ad4l -<210> 25 <211> 39 30 <212>
DNA <213> AFEi FcPar S3Botfthler 23208 t<FDR Y8 oo CbY iAg8ntRY 8ot Y8k CANOB3 35
<400> 25 ttgttyygcgg ccgcaat gga sscgaaggcgt ttgtggggt 39 <210> 26 40<211> 36
<212> DiyA %%l:”ﬁm%tsé fl—ii%' f“kl;e %@9%@0@13[ 52£ 0 Asp Val Ala Lys Lys Phe

6% 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
10 100 . , 105 110

Glu Arg Arg Arg Leu Trp Gly Ser Ile Gln Ser Arg Tyr Ile Ser Met

115 120 125
Ser Val Trp Thr Ser Pro Arg Brg Leu Val Glu Leu Ala Gly Gln Ser
130 135 140

15 Leu Leu Lys Asp Glu Ala Leu Ala Ile Ala Ala Leu Glu Leu Leu Pro

145 150 155 160

Arg Glu Leu Phe Pro Pre Leu Phe Met Ala Ala Phe Asp Gly Arg His
165 170 175
Ser Gln Thr Leu Lys Ala Met Val Gln Ala Trp Pro Phe Thr Cys Leu
20 180 185 190
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
25  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
30 260 265 270
Asp Gly Teu 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
290 285 300
35 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
325 330 333
Tle Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val Thr
40 340 345 350
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
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<223> anti sense oligonucl eoti de CANC34 <400> 26 ggaggactcg aggttaggca
t gaaacaggg gcacag36 <210> 27 <211> 39 <212> DNA <213> Artificial Sequence
<220> <223> anti sense ol i gonucl eoti de CANO35 <400> 27 15 ggaggact cg

agct agttag geatgaaaca ggogeacagld9s<@Al0z12&1s24h>18d 24212 BINATRO <213>
Artificial Sgguence <220> <2232 sense ol i gonugl.eotide CAN106 235400> 28
cagaaaactt tgaaaccatg gaacgaaggc g3l <210> 29 <211> 31 30 <212> DNA <213>
Artificial §€ﬁd§ﬁb8h%2?6>&¥2?3$‘%ﬁt?@%ﬁ%%‘%Fl@BhBETéBFlﬂ%-@ﬂNfG? 35 <400>
29 cgccttcgtt ccatggtttc asmgttttct g31 <216> 30 40<211> 431x212> DNA <213>

Artifici @l %%quﬁﬂacﬁhe i,%aofrg 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
10 450 455 460
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
15 Asp Glu Cys Gly Ile Thr Asp Asp Gln Leu Leu Ala Leu Leu Pro Sex
500 505 510
Leu Ser His Cys Ser Gln Leu Thr Thr Leu Ser Phe Tyr Gly Asn Ser
515 h20 525
Tle Ser Ile Ser Ala Leu Gln Ser Leu Leu Gln His Leu Ile Gly Leu
20 530 535 540
Ser Asn Leu Thr His Val Leu Tyr Pro Val Pro Leu Glu Ser Tyr Glu
545 5560 555 560
Asp Ile His Gly Thr Leu His Leu Glu Arg Leu Ala Tyr Leu His ala
565 570 575
25 Arg Leu Arg Glu Leu Leu Cys Glu Leu Gly Arg Pro Ser Met Val Trp
580 585 580
Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr Asp
595 5600 605
Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn
30 610 615 620

<210> 13
<2i1> 9
35 <212 PRT

<213> Homo sapliens

<400> 13

Val Leu Asp Gly Leu Asp Val Leu Leu
40 1 5

<210> 14

<211> 10
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<223> sense oligonucl eoti de CAN104 <400> 30 ggagat at ac at at ggatcc
aagcagccat tcatcaaata tgg43 <210> 31 <211> 43 <212> DNA <213> Artificial
Sequence <220> <223> anti sense ol i gonucl eoti de CAN105 <400> 31 15ccatatttga
t gaat ggct g<etyga&rtca tatgtatatc tcc43 <210> 32 <211> 40 <212> DNA 20<213>
Artificial . Sequepes ssg20z <223> sense ol igonucl eotide CAN123 25<400> 32
gacagaaaac tttgaaacca tggaacgtcg tcgtctgtgg40 <210> 33 <211> 40 30 <212>
DNA <213> Artificial Sequence <220> <223> anti sense ol i gonucl eoti de CAN124
35 <400> 334e¢adagacga cgacgttcca tggtttcaaa gttttctgtcd0 <210> 34 40<211>

30 <2125 DiNAr <2l3# Akl fiiei alo Sequercelw $220> <223> sense ol i gonucl eoti de
CAN199 1 . 0

<210> 15
10 <21i1> 10
<212> BRT

«213> Homo sapiens

<400> 15
15 Ala Leu Tyr Val Asp Ser Leu Phe Phe Leu
1 5 10

<210> 16
20 <211> 9
<212> ERT

<213> Homo sapiens

<400> 16
25 Leu Tyr val Asp Ser Leu Phe Phe Leu
1 5

<210> 17
30 <211s 9
<212> DPRT

<213> Homo sapiens

<400> 17
35 Ser Leu Leu Gln His Leu Ile Gly Leu
1 5

£210> 18
40  <211> 36
«212> DHNA

<213>» Artificial Sequence

<220>
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<400> 34 5 ggaattccat atggatccaa gcagccattc

<212> DNA

10

15

20

25

30

35

40

<213> Artificial Sequence 10

<223>

<400

sense oligonucleotide CANQOOS

18

atataacata tggatccaag cagccattca tcaaat

<210>
<211>
<212>
<213>

<220>
<223>

<4QC>

19
40
DNA

Artificial Sequence

antisense oligonucleotide CANG37

13-

ccacaaacge cttegtteca tggtttcaaa gttttctgte

<210>
<211>
<212>
<213>

<220>
<223>

<400 >

20
40Q
DNA

Artificial Sequence

sense oligonucleotide CANQ36

20

gacagaaaac tttgaaacca tggaacgaag gcgtttgtgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

21
39
DNA

Artificial Segquence

antisense oligonuclectide CAN029

21

agagagacta gtctagttag gecatgaaaca ggggcacag

<210>
<21l>
<212>
<213>

220>

22
36
DA

Artificial Sequence

- 66 -

30

<210> 35 <211> 53

36

40

40

39



<220> <223> anti sense oligonucl eoti de CAN19 <400> 35 15

ggagctctcg agtcagtggt ggtggtggtg gtggttcggc ataaagcacg ggc 53 <210> 36
<211> 20 <212> DNA

<223> antisense oligonuclectide CANDO2

<400> 22

ggaggaacta gtgttaggca tgaaacaggyg gcacag 36

<210> 23

<211> 36

«212> DNA

<213> Artificial Sequence
10

<220>

<223> sense oligonucleotide CAN040

<400> 23

15 agagagcata tgagcagcca ttcatcaaat atggcg 36

<210> 24
<211> 41
<212> DNA
20 <213 Artificial Sequence

<220>

<223> antisense cligonuclectide CAN(032

25  <400> 24
acgtgggegg cegeggttic amagttttet gtcatttcta a 41

<210> 25
<211l> 389
30  <212> DNA
«213> Artificial Sequence

<220>

<223»> sense oligonucleotide CAN033
35

<400> 25

ttgttggcgg ccgcaatgga acgaaggegt ttgtggggt 39

<210> 26
40  <211> 36
<212> DNA

<213> Artificial Sequence

<220>
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20 <213> Artificial Sequence <220> <223> i munosti nmul atory
ol i gonucl eoti de CpG 1826 25 <400> 36 tccat gacgt tcctgacgtt 20

37

10

15

20

25

30

35

40

<223> antisense oligonucleotide CAN034

<400> 26

ggaggactcg aggttaggca tgazaacaggg dgcacag 36

<210> 27
<211l> 39
<212> DNA

<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CANO03S

<4Q0> 27

ggaggactcg agctagttag gcatgaaaca ggggcacag 39

<210> 28

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide CAN10O6

<400> 28

cagaaaactt tgaaaccatg gaacgaaggc g 31

<210> 29

<211 31

<212> DNA

<213> Artificial Seguence

<220>

<223> antisense oligonucleotide CAN107

<400> 29
cgeccttegtt ccatggtttc aaagttttct g 33

<2330> 30

<211> 43

<212> DNA

<213> Artificial Sequence

<220>

_68 -
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<211> 18

30 <212> DNA <213> Artificial Sequence

I mmunosti nul atory ol igonucl eotide CpG 1758 35

10

15

20

25

30

35

40

<223> sense oligonuclectide CAN104

<400> 30

ggagatatac atatggatcc aagcagcecat tcatcaaata tgg

<210> 31
<211> 43
<212> DNA

<213> Artificial Seguence

<220

<223> antisense oligonuclectide CAN1O05

<400> 31
ccatatttga tgaatggctg cﬁtggatcca tatgtatate tcc

<210> 32
<211> 40
<212> DNA

<213> Artificial Sequence

<220>
<223> sense oligonucleoctide CAN123

<400> 32
gacagaaaac tttgaaacca tggaacgtcg tcgtctgtgg

<210> 33
<211> 40
<212> DNA

<213> Artificial Seguence

<220>

«223> antisense oligonuclectide CAN124

<400> 33

ccacagacga cgacgttcca tggtttcaaa gttttetgtc

<210> 34

<211> 30

<212> DNA

«213» Artificial Sequence

<220>

- 69 -

<220> <223>

43

43

490

40



<400> 37
DNA

10

15

20

25

30

35

40

tctcccagcg tgcgccat 18 <210> 38 40 <211> 54

<213> Artificial Sequence

<223> sense oligonucleotide CAN199

<400> 34

ggaattccat atggatcrcaa geagecatic

«210> 35
<211> 53
<212> DNA

«<213> Artificial Sequence

<220>

<223> antisense oligonucleotide CAN1S9

<400> 35

ggagctetog agLcagiggt ggtggtgatg gtggttcgge ataaagcacg ggce

<210> 36
<211l> 20
«212> DNA

<213> Artificial Sequence

<220>

<223>» immunostimulatory oligonuclectide CpG 1826

<400> 36
tccatgacgt tcctgacgtt

<210> 37
<211l> 18
«212> DNA

<213> Artificial Sequence

<220>

<223> immunostimulatory oligomucleotide CpG 17358

<400> 37
tcteoecagey tgcgecat

<210> 3B
<211> 54
<212> DNA

<213> Artificial Sequence

<220>

-70 -

<212>

30

53

20

18



<220> <223> i nmmunosti mul atory ol i gonucl eoti de CpG&2006 <400> 38
accgatgacg tcgccggtga cggcaccacg tcgtcgtttt gtcgttttgt cgtt54 5 <210> 39
<211> 20 <212> DNA <213> Artificial Sequence 10 <220> <223>

i Munost i nykatoripmetdsgomucitent iod o @Gl 688 d=40@3039 15t ccat gacgt
tcctgatget 20 <210> 40 <211> 22 <212> DNA 20<213> Artificial Sequence <220>
<223> |nnunost|nulatory ol i gonucl eoti de Cp05456 25<400> 40 tcgacgtttt
cggcgcgege 3&?2 *8210> 41 <211> 127 30<212> PRT <213> Haerophi | us i nfl uenzae
b <400> 41 akkpatopsy Ltegctyd9Throdketrabat $egISert BRtATEEEETARE Al a d y4Val Leu

35151015 Ala Ay Cys Ser Ser Hi's Ser Ser Asn Met Ala Asn Thr A n Met Lys
202530 <210> 39

<211l> 20

«212> DNA

<213> Artificial Sequence
10

<220>

«223> immunostimulatory oligonucleotide CpGle68

<400> 39
15 tccatgacgt tcctgatgct 20

<2310> 40
<211l> 22
<212> DNA
20 <213> Artificial Sequence

«220>

«223> immunostimulatory oligonucleotide CpG5456

25  <400> 40
tcgacgtttt cggegcgcege Cg 22

<210> 41
<211> 127
30 <212> PRT

<213> Haemophilus influenzae b

<400> 41
Met Lys Leu Lys Thr Leu Ala Leu Sexr Leu Leu Ala Ala Gly Val Leu
35 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
40 ©lu 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 B8O
TIle His Asp His Phe Leu Asp Gly Leu Thr Asp Val hla Lys Lys Phe

_71 -



Ser Asp
Au Hs
Leu Gu
Hs Asp
Arg H's
Gnlle

Lys Ile lle lle Ala Hs Arg Gy Ala Ser Ay Tyr Leu Pro 354045 40
Thr Leu Qu Ser Lys Ala Leu Ala Phe Ala G n Gn Ala Asp 505560 Tyr
G@n Asp Leu Ala Met Thr Lys Asp Ay Arg Leu Val Val 65707580 Ile
H s Phe Leu Asp &8y Len Thr Asp val Ala Lys Lys Phe 859095 Pro His

Ar Qréet fﬁ% %ﬁé’ P%QL%ﬁs%ydly ::r)k? %%pvﬁh%lér NMplBQ1QR110 Len Lys

u Thr 511 120125 <210> 42

<211> 111 10<212> PR19%213> Artificial® 5Sequence <220> 1! <223> 1- Met;

2- Asp; 3- Prey Hvel towade b3inAe2Qet 5112etofThl SPnokwl Bh® R&400br 42 Met Asp Pro
Set SetgH s Ser Seis Asn Met Al a AsypgThr G n Met Lys2351015 20 Set Asp Lys
Ile lle lle Ala Hs Arg Ay Ala Set Ay Tyr Leu Pro 202530 Gn His Thr Leu
GQu Set Lys Ala Len Ala Phe Ala G n G n Ala Asp 354045 Tyr Len Gn G n Asp
Leu Ala Met Thr Lys Asp Gy Arg Len Val Val 25505560 Ile H s Asp H s Phe
Leu Asp QG y2beuqthr Asp Val Ala Lys Lys Phe 65 70 75 80 Pro His Arg His Arg
Lys Asp Gyz,ﬂ)q l%r Tyr Val Ile Asp Phe Thr 859095 30 Leu Lys Qu Ile Gn

Set LeqO

15

20

25

30

35

40

u Asn Phe G n Thr
<212> PRT

<213> Artificial Sequence

<220>
«223> 1-Met; 2-Asp; 3-Pro; followed by AA 20 to 127 of

Protein D

<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 39
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 vVal 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 90 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 i5
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100105110 <210> 43 35 <211> 450 <212> PRT <213> Artificial Sequence <220>
40<223> Protein D- MAGE- A3-Hi s <400> 43 Met Asp Pro Lys Thr Leu Ala Len Set

Leu
Al a
Set
Al a
Arg
Al a
Ile
Phe
du
Gn
Thr
Asp
Asn

Leu Ala Ala Gy Val Leu 151015 Ala Qy Cys Set Set H s Set Set Asn Mt
Asn Thral@ flMsls 1Ses 292530 Vet SAspshyidet] hea IAse THreGM aleHiysArg Ay Al a
Gy Tyr Leu Pro 354045 5 A u His ThRr Leu Gu Ser Ly@ Ala Leu Al a Phe
Gn 5 G Lys Asp Ay
Leu Val S%assﬁ%oﬂf %?)EX }51-9( rgl—é]ls"’A?’ge ay Elgerl? Thr Asp Val
Lys Lys Phe 13859095 Pro Hi s Afg H| s Arg Lys As‘ff’ Gly Arg Tyr Tyr Val
Asp 5PheciThr: 1G8105:L101 L edr s @4l eheal@ enSeh aleun Gin aVatasphr A u Asn
A u Thr Met,115120125 15 Asp. Leu Glu Gn Arg,Set Gn Hs Cys Lys Pro
Gu Gy Leu Gu 130135140 Ala Arg Gu AIa Leu Ay Leu Val Ay Ala
Al a Pro™A ae”rﬁrlul%llé%ﬁ%%@lad“ﬁt ("Elhﬁ Tdsnf*@ FLA AP S8t &t Set Set
Leu Valesd u Val Thr 2016%170175 Leu Ay Gu Val Pro Ala Aq@ Qu Set Pro

Pro Proj{@ RisekpRie 380483 19% Ghp RhyTY asetarSefa by hsopnkhr Thr Met

Tyr10 ro Leu Trp Set %252002 90 o5

Pro His Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr
100 105 110
Leu Lys Glu Ile Gln Ser Leu Glu Met Thr Giu Agn Phe Glu Thr Met
115 120 125
15 Asp Leu Glu Gln Arg Ser Gln His Cys Lys Pro Glu Glu Gly Leu Glu
130 138 149
Ala Arg Gly Glu Ala Leu Gly Leu Val Gly Ala Gin 2la Proc Ala Thr
145 150 155 160
Glu Glu Gln Glu Ala Ala Ser Ser Ser Ser Thr Leu Val Glu Val Thr
20 165 170 175
Leu Gly Glu Val Pro Ala Ala Glu Ser Pro Asp Pro Pro Gln Ser Pro
180 185 150G
Gln Gly ARla Ser Ser Leu Pro Thr Thr Met Asn Tyr Pro Leu Trp Ser
195 200 205
25 ©ln 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 Gin 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
30 245 250 255
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
35 pPhe Gly Ile Glu Leu Met Glu Val Asp Pro Ile Gly His Leu Tyr ile
250 295 300
Phe a&la Thr Cys Leu Gly Leu Ser Tyr Asp CGly 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
40 325 330 335
Ala Arg Glu Gly Asp Cys Ala Pro Glu Glu Lys Tle 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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25 Gn Set Tyr Qu Asp Set Set Asn Gn Qu u AQu Ay Pro Set Thr
210215220 Phe Pro Asp Leu Qu Set Qu the Gn Ala Ala Leu Ser Arg Lys Val
225230235240 Ala Qu Leu Val His Phe Leu Leu Leu Lys Tyr Arg Ala Arg G u
Pro 302452502558Y%V/&F° T t9% *AF &8 O Met°Léd G “Set*FNal¥ Vaf ' Y Asn Trp Gn
Tyr 260.2652703Rhe Phe Pro Val 375e Phe Set Lys ABa Set Set Set Leu G n Leu

Val 275280285 3APhg, Gt b o) Thckelicdibo Gl Yal +hsiuiRr oud ku Gy Hi s Leu Tyr
Il e 290295300 Phe Al a Thr s Leu Ay Leu Set_Tyr Asp Ay Leu Leu Ay Asp

Asn 305310315320 G n Ile Mt Pro Lys Al a Gly3?_5eu Leu Ile Ile Val Leu Al a
Il e 11e3403253803359M1a ey Vel (P18 Phaser Cpy A LPe oVad Le@HdsI¥is 1le Trp Qu
G u Leu 340345350 Set Vakhodeu Qu Val Pheas@u Gy Arg QusAsp Set Ile Leu

Ay Asp 355360 rro L u N ui i epyakUn bisniyrLen ulu
370375380 ye? %\%L P n a?i(é‘b%?éj? Le-??lﬁ sghﬁr (!3)£er||?2§(§[2) %ﬁ GP u Phe Leu Trp
385390395400 5 Ay PrttPArg Ala Leu Val*?& u Thr Ser Tyr*%al Lys Val Leu Hi s

Hi s 40541044 et Wal Ldwyard lc@uSery Gly aBhycRr clHiEg s | Hie Béy Higrdro Pro Leu

Hi s 420425430 G n kep Val Len Arg Gip Ay Gn Gn @) Ay Hs Hs Hs Hs
H s 104354%%i4§is

450

15 <210> 44
<211> 109
«212» PRT

<213> Artificiazl Sequence

20 <220>
<223> the aa from protein D from Haemophilus influenzae

for use in a pD1/3-PRAME-His sequence

<400> 44
25 Met Ser Ser His Ser Ser Asn Met Ala Asn Thr Gln Met Lys Ser Asp
1 5 10 15
Lys Ile Ile Ile Ala His Arg Gly Ala Ser Gly Tyr Leu Pro Glu His
20 25 30
Thr Leu Glu Ser Lys Ala Leu Ala Phe Ala Gln Gln Ala Asp Tyr Leu
30 35 40 45
Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Val Ile His
50 55 &0 '
Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe Pro His
65 70 75 80
35 Arg His Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr Leu Lys

85 90 85
Glu Ile Gin Ser Leu Glu Met Thr Glu Asn Phe Glu Thr
100 105
40
«<210> 45
<211> 127
<212> PRT

«213> Artificial Sequence
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H's Hi s 450 15<210> 44 <211> 109 <212> PRT <213> Artificial Sequence
20<220> <223> the aa fromprotein D from Haenophilus influenzae for use in
a pD1/ 3- PRAME- H s sequence <400> 44 25 Met Ser Ser Hi s Ser Ser Asn Met Al a
Asn Thr G n Met Lys Ser Asp 151015 Lys Ille lle Ile Ala Hs Arg Ay Al a Ser
Gy Tyr Len_Pro G n H's 202530 Thr Len G n Ser Lys Ala Len Ala Phe Ala G n
Gn Ala Asﬁz%WT Len 30354045 A u G n Asp Leu Ala Met Thr Lys Asp Ay Arg
Leu Val Vak22i-e thi 235058560 r#sp nHp strPhetdepnpiidps@nfluereafhr Asp Val Al a Lys
Lys Phe Pro Hi s ¢6p7Q¢580 23ppA0mkls vAk Gsdgyisnddsp Ay Arg Tyr Tyr Val Ile Asp
Phe ThrSLeu Lys 859095 Gu Ile Gn Ser Len Gu Met Thr
A u Asn” Phe G n Thr 100105 40 <210> 45 <211> 127 <212> PRT <213> Artificia
Sequence <220>4€223> the aa fromprotein D from Haenophilus influenzae for
use in a pbit MR Hys sequencea 5.e406> 146 Levw 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
10 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 Gin Ala Asp
50 55 60
15 Tyr Leu Glu Gln Asp Leu Ala Met Thr Lys Asp Gly Arg Leu Val Vval
65 70 75 80
Ile His Asp His Phe Leu Asp Gly Leu Thr Asp Val Ala Lys Lys Phe
85 90 95
Pro His Arg Bis Arg Lys Asp Gly Arg Tyr Tyr Val Ile Asp Phe Thr
20 100 165 110
Leu Lys Glu Ile Glin Ser Leu Glu Met Thr Glu Asn Phe Glu Thr
115 120 125
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Met Asp Pro Lys Thr Leu Ala Leu Ser Leu Leu Ala Ala Gy Val Leu 151015 Al a
Ay Cys Ser Ser H's Ser Ser Asn Met Ala Asn Thr G n Met Lys 10202530 Set
Asp Lys Ile lle lle Ala Hs Arg Ay Ala Ser Ay Tyr Leu Pro 354045 GQu H s
Thr Leu Qu Set Lys Ala Leu Ala Phe Ala G n G n Ala Asp 505560 15 Tyr Leu
Gu Gn Asp Leu Ala Met Thr Lys Asp Ay Arg Leu Val VvVal 65 70 75 80 Ile
H s Asp His e Leu Asp Gy Leu Thr Asp Val Ala Lys Lys Phe 859095 Pro H s
Arg His Z;L@'uggs Asp Ay Arg Tyr Tyr Val Ile Asp Phe Thr 20100105110 Leu Lys
Aulle @mfﬁggnb@gelgcgmiyggmghr G u Asn Phe Gu Thr 115120125 CLAIM5S 1. A
fusion protein conprising (a) cancer testis antigen PRAME

(b) a heterol ogous (ﬁlrsmow tpamtamsgeerBAMIﬁ derived fromprotein D, wherein

t he fusion partner ein.co ses am no a i.d 127 of nrotein D
and (o LA RATRARRS e RS Reded SomiboRen B Cer i nal
end of t RehdreiitRO RIS Sirthed PRAUERN ES&nprises anm@mamo ferdeirerabiagpusdf usi on
partner protein derived fromprotein D, (b), is fused to the N-term nus of

PRAME. 2. A fuépbaddﬁmaéamlr@ca@tﬂséﬁﬁgAum dithe N-euninakendcdiviy fusiong an
affinity . quenc sion protein according to claim2, wherein the affinity
tag is a |slti rne tail. 4. A fusion protein according to any of preceding
claims additi onairdiy tieoiaurbRigh@s QBN Parti@Roleindeives Gguenoes Dethieen t he
fusion partner protein and PRAVE, or between the fusion partner protein and
af fini ty%%&t"é‘?e’lﬂéﬁ’fEéﬁg oiiEMEnd affinity tag. 5. A nucleic acid sequence
encoding a fusion protein as clainmed in any of claims 1 to 4. 6. A vector
conprising the nucleic acid sequence of claim5. 7. An isolated host cell

t ransf onized wiA fusidveproeat axconfingloailaim6l fuBtheAcoramddimearcafiinay nigng a f usi on
protein as claimed in any of clains 1 to 4 or a nucleic acid as clainmed in
claim5 or a vector as clained .in claim6. 9. A vaccine as clainmed in claim

8 addi tignal | %%E&rﬂr&eﬁﬂac@&dﬁ@ tH\eRih 2, %6{69{ th'eriﬂﬁ&ﬁﬂﬁtégm&}ﬂétﬁﬁﬂe @yt okine or
chenokine. 10. A vaccine as clained in claim9 wheréin the adjuvant

conprises 3D MPL,
4. A fusion protein according to any of preceding claims additionally comprising one
or more linker sequences between the fusion partner protein and PRAME; or between
the fusion partner protein and affinity tag; or between PRAME and affinity tag.
5. A nucleic acid sequence encoding a fusion protein as claimed in any of claims 1 to 4.
6. A vector comprising the nucleic acid sequence of claim 5.

7. An isolated host cell transformed with the vector of claim 6.

8. A vaccine containing a fusion protein as claimed in any of claims 1 to 4 or a

nucleic acid as claimed in claim 5 or a vector as claimed in claim 6.

9. A vaccine as claimed in claim 8 additionally comprising an adjuvant, and/or

immunostimulatory cytokine or chemokine.

10. A vaccine as claimed in claim 9 wherein the adjuvant comprises 3D-MPL,
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@21 and/ or a CpG oligonucleotide. 11. A vaccine as clainmed in any of
clains 8 to 10 for use in nedicine. 12. Use of a protein or nucleic acid
or vector according to any one of clains 1 to 6 for the manufacture of a
vacci ne for imrunotherapeutically treating a patient suffering cancer. 13.
A process for producing a fusion protein conprising the step of expressing

inanis d | 1 usi on protein according to any of clains 1 to 4.

14. A prgégiga @@6?&%%%01§08F °M4%3 in which the celi is a bacterium 15.
A process according to claim14 in which the bacteriumis E. coli. 16. A
process according to claim16 further conprising the step of |ysing the
cel | and iPur ¥§4oage ehelasxpd ¢ ser of gkiims Sprookefar yseommedticingsed cel I's.  17.
A fusion protein obtained by or obtainable by the process of any of clains
13 to 16. 18. The use according to claim1l2 in which the cancer is

sel ect ed 17 OrserElagirordin obhedsic adill adaestor hedrgdmgnoehysiieh fasaihsaLG,
sarconmm, ovarian cancer, head and neck cancer, renal cancer, col.orectal

car ci nond, [Pt Mg fanpeTcones vieiRe T MABIUBPHGCRUtRLE [Tetieh? RadRd
0esophagea . tilCl.Ne0R-

13. A process for producing a fusion protein comprising the step of expressing in

an isolated cell a fusion protein according to any of claims 1 to 4.
14. A process according to claim 13 in which the cell is a bacterium.
15. A process according to claim 14 in which the bacterium is E. coli.

16. A process according to claim 16 further comprising the step of lysing the cell

and purifying the expressed fusion protein from the lysed cells.

17. A fusion protein obtained by or obtainable by the process of any of claims 13

to 16.

18. The use according to claim 12 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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