10

15

20

25

30

WO 2008/ 089074 PCT/ US2008/ 050879 FUSI ON PROTEI N FI ELD

OF THE I NVENTI ON The present invention relates
w@emsnsdory to pol ypepti des and constructs 5 cRPOPUSR0$1GF0879

an antigen derived fromone or both of the tunor

rejection antigens NY- ESO- 1 and LAGE-1. BACKGROUND TO

THE | NVENTI ON Cancer testis (CT) antigens are a cl ass

of tunour-associ at ed i i 10 expression

normal ly restricted t@%‘&qﬁ?’wémn the testis,

ovaries or trophoblast cells. These antigens are not

usual ly expressed in adult somatic tissues. See,

Si npson, et al ., FNetD Qe V HECAAGRNTIQNI8) : 615- 625
TBosyes g ol Bates GRHER, 5. pOYRephESs g constructs

compriing &enmtigeduddtiveanirom &ie amtb@BNGT ihe tinséumjestiomantigens NY-
cancer patients, leading to the 15 aberrant
ESO-1a68kleASEch of these antigens in a wide variety of
tunmours. The first CT antigen to be identified,
MAGE-1, was identified in the early 1990s by T-cell
epi t ope cl oni BACK&ROUBID BOUDMEAINYENTIONL991 Sci ence
643-7; van der Bruggren et al,

3; 254(5038) ; 7 1999 . .
é@ﬁ@ﬁ'&ie%§4?(c]\:%hﬁni'§§'7,s aeafeflege | Of Bmayr-agspesated antigens with
expresgi%rﬁzk,?rgr%,@t leSfricted (té)g'e}*ﬁﬁcéiézgnefr}‘t%ﬁ SHS,S%}/gﬁése tBL érl#?%hoblast cells.

t
i ncor porated by re cee) . nce
These setigéngiacalno20isealy expiesaed lim@duly someditic tissgSSEREX) Simpson, et

al., Naly 06 Loy s 5 G187 5 (2 APk SCRI 2 BhdlerFrinol. Reviews, 183:22-
32 (20@2)@%%&%@ (0. @RturRNd HOeR (2004)r essi on on yeast
surface (RAYS) (Mscho, et al., Canc. Inmmun., 3:5-16
Thegenp regdlatianfof &leaniigensirdisrepckingiansenpatigrissleading to the

aberran(&isFeadiby B fese igens M Awie Varely SFbinlolfst THRGT antigen

to be idenitifig@NMAGE , Waiidertifididen the eafy @996¢ ydr-tell gpitape bloning (van
t he com ng gears., The |mruno(%a€3| mtg of some CT
der Bryggeryehdli h99t ardenicend iz 03RKES 3 hevgrasler dypgen et al, 1999

3ciench@%§§§sﬁi_§-ﬁ Rh'??T%)’e‘?%é’iﬁ’,”&Phl Ofgéwimwunﬁggg{e@h%g%35(3):145-152; and

cancer testrs antigen curr
U.S. Ratéetr dd. 6842844 ,1 mooaparaeted royunmefdnenegy i Sink¥- ERD, 1serological

oresbes RS SER Tab e, SR 1 et Se. Ush,
92(25)%28%311'8% Pods)BLAGCH . ©F Pfignt R, Ly BB BIEYSreédthBinGAL antigen

ncer Research’(Chen, et al., PNAS USA,
expresSio(x)n yedst-sLeEge (RFGT) (Misaloo,etal., Raaremtimiaun., 3:5-16 (2003)) and

atere AR RHRR a8 s KPR LIRS 038782 oo
have |8€itgsthenideffifiddtionndf apprdxdmerpEdobed astigens, and their number is
expected to grow in the coming years. The immunogenicity of some CT antigens in
cancer patients makes them an ideal target for the development of tumour vaccines.

NY-ESO-1. A cancer testis antigen currently of interest for use in cancer
immunotherapy is NY-ESO-1. This antigen was first identified by SEREX in an
oesophageal squamous cell carcinoma in the late 90's at the New York Branch of the
Ludwig Institute for Cancer Research (Chen, et al., PNAS USA, 94(5):1914-1918
(1997); and U.S. Patent No. 5,804,381, incorporated by reference).



bei ng conposed of three regions: »~ An N-termnal

regi on about or approximately amno acids 1 to 70, » A
W@ 20981084074 egi on about or approximately anm no aRCTHES2008/050879

to 134, and 5 "~ A Ctermnal region about or

approxi mately am no acids 135 to 180. A collagen-1|ike

regi on corrpri ses about or appr oxi rmtely or about am no

T Sl br-ESO Y80 Prii yad, f ARl 4 B o Rscrivea as

being cORipcey (gfthﬁémgr@qs including but not linmted to
ovarian cancer, “lung cancer, breast cancer, prostrate,

bedUphaigeainal oegj@nceabowl lcRpproxmaely aaigoiasids 1 to 70,

D2 SRR 0 S odut Faa ARV G B 2 f! 1q 134, ano

J A:@ntermuraa?%@guoﬁ% 8660t.or a?p‘mwkumaysanhmwms mwto180
I MmMuneé responses agal nst this anti

A collag@eﬁlked@g@m GEAPNISESHARG W A SRR MAVeliz an-abau @mﬂo\a@ds 15t0 73

1 HLA (Human Leukocyte
of the I&n%‘e re?l as%e:éfmgﬁ{qe I -restricted peptides have been
Tderprd)ﬂelreNY( B8@et hastbe&in. foubd 1988&vide vExipty dftdmours, including but

not Ilrrpj@g( ?3 qzv%?@%7gg@g%gﬁgrﬁﬂépr§§vl glre%gtzg@r?ce%lcpggst&}gg'oesophageal
cancerN?FaldderAEét‘?cer%d |nLt'§é+an$Pri]és29(Nlé’rQ§§3u Tlg?gﬁ)lmr’r@?ﬁﬁ”@éﬂrlylol 2006

at ent Iterature are U. S. aen
Jun; 8463):34118 080 ang, 28mgboah, et o4k, m1,6|m74J145:anc 92(6):856-860).

338,947 417, 16 525 177: 6,605, 711:. 6. 689

Spontadiedis nisorel and celir iR AdRPopsES AATSLinG: dajderfave been

descridey Fn%@tié?%@wtkpNWESCﬁﬂJﬁ@sﬁﬁb tubicirs, ahd %emmabbr af HLA (Human
over | appi ng NY-ESO- 1-derived pepti des with bindin

Leukoayir Anggen) ssshzar(dlﬁﬂeﬁectedmpimes f@wa bESH- @e@t)ﬂehﬂa%éager etal,
1998 Je et fe MRy T et 8- TR00R Hlny Cahe. Res,

10(3): mwtam Dhvidatt sy.ntA0eui PrddY- IEE&D AcE@pScdeSSW;lm (0€29):10697-
ni st er ed safel and are capabl e of I%ener

10702)poEé@mpbary l m@ﬂ%t aferatura are lé Sp bradery 9%9@?40@%0 6,251,603;

6,242 B R R RO I DT 1PP Bt iy 32871 "5ng 089,742

6,723,332; &pr36)044; and 61800, miaﬁnmcdmomt@@by refdeericd.i ed by

| TaI g egéla @?nﬁ}rsgigargaﬁr ex gBlp\%g &Wgéﬁ i&@gvea peptides with
bindind $R8fs ®HERIAZ (5701 6F & 87-864 ahle 35-$63) Mavdh&ert Gséd irﬁa vaccine

not exhaustive. Furthernore, at | east ‘one or nore
to treat Heebysi pab@ﬁsmﬁformetastailmhld(/-ESO il sexressingi @mcwrs Thls study

hav bee y. experinen n. . The
demongifiegt Riat SR Ra oS0 e tRES P el *BBislFRg sgfely and are
capablé Qﬂ?en@ﬂ@u t@hﬂélw beR&NidisIPE céwfrééﬁcﬁ@etscwagérelem a®sS 2080 PNAS

WO 2008/ 089074 PCT/"US2008/ 050879
USA, 97(22):12198-12203).

A number of MHC (major histocompatibility complex) class | and Il epitopes in
the protein have been identified by different groups see, for example, Figure 1. These
epitopes are merely representative of epitopes reported for the protein and the list in
Figure 1 is not exhaustive. Furthermore, at least one or more of the epitopes reported
and/or listed in Figure 1 have not been confirmed by experimentation. The collagen-like

region in the N-terminal contains at least one MHC class | epitope referred to herein as



A31. The central region conprises several MHC cl ass 2
epitopes referred to herein as DR1l, DR2, DR4, DR7 and
WORWS/0840746 regi on al so contains several MHC cl BEBUS2008/050879
epitopes referred to herein as B35, B51, Cw3 and Ow6.
The C-termnal is believed to contain at |east two

class Il epitopes (DR4 and DP4) and one class |

31. i pgRfe el omiyEEs s BraliUhts biets 4 hiprsR sTerrotio herein as
DR1, DRAIRA] PRY d1VBPReethisiesgion Bed cdrtéihsisevard MidCRlads | epitopes

LAGE-1 b is inconpletely spliced and codes for a

referre@di@ dmere/le q§rla3@,| E?a5bew§|cﬁn@5<Cw@t elye Lreraimalds helieped to contain at

east 0 B88 Sen IEL PRI FEER ) ARoIFNEBEO fUBFoRONLAY N 180
LmHEl@t qurﬂ%@anEér‘ teBfid abbigen, IQACEEe1 Ndsalgbden |dent|f|ed Two

ions of the LAGE-1 and NY- ESO 1 protel ns are hlq_ CYa
LAGE- &o SepoHRISana@var 8eeRodgReriees. h&ASEdPe afarARBJb. LAGE-1D s

mcomdtlﬁgﬂ{:ééé]gég dHNEYSdes fd\i‘h%‘-lc%#aﬂvé fp%t?ln % é}'ﬁB g&(nt | ggllQ_M%rgino acids

regi ons areon
residuds, tvehila thal IsA@E 1a\I‘geESOpitod1mH doA%é.alSﬂrmmogad:lgi residues (Sun et

al. Can%%? eigﬂ\ﬁﬁg' ﬁWUDQ agogg%ééd@ﬂ‘ggwgndkﬁ\gfvggnsé?\?ed and

t @St I O h i
1oL U bR LESBAAGES, A MEESA Y, s oy
conserved andnayret thougkisto have eiate than H75 lidditiey.f Howeaves, LAGR-1 differs

from NETRRRRY T eree tRSRTERIHTHE: pladeh PRl T aRe Ceminals o

NY-ESP-9\UndeSAGE - 1éfﬁk@ﬁghw Sord&i e (PbRS Bidh SPYEERIIYY: However, the
(i) NY-ESO-1 or a fragment thereof, linked to (Ii

C-terminatief 1 ASpE I isalgrgat anﬁemca-;totfonaenvemaad iattheeghyt toohvepfess than
o n r partially
50% |d{'§w t'& Hlth?e écj)érrﬂéi égﬁgﬁf&!a‘é%%tﬁmlt%ﬂg one or nore

Geinerd enforhatidn FStiAg &b tHedSkprbteildis graiaen from the LICR web site
i nvention also proyides an immunogenic fusion protein

(see WW¥hEANCSIIRYNUNILY: OWQA@@@@@@SQ) fragnent thereof, |inked
to (ii) NY-ESO-1 or a fragment thereof, in whi ch at
| east one of NY-ESO-1 and/or LAGE-1 is truncated or
partially trunc&UMMARY OFsTbIEfIMQﬁ'éﬁ[ON ncI udi ng one
Brmre plto es of BIYESQl or LAGE:-1 ?
E 1 NtYREBIRG HR¥PER aﬁr'@?’%‘ﬂ?@%ﬁ'% Wé’ ?'P&H&%Rr@éﬂg
or paf é' al Ny -E51¢ &) ek A ESChéred?! litkeartggment
t hereof, including one or nore epitopes of NY-ESO 1
are aligo pkbGEédra BagnenOiberago074 PCT/ US2008/ 050879
in which at least one of NY-ESO-1 and/or LAGE-1 is truncated or partially truncated, or
is a fragment including one or more epitopes of NY-ESO-1 or LAGE-1. The present
invention also provides an immunogenic fusion protein comprising:
(i) LAGE-1 or a fragment thereof, linked to
(i) NY-ESO-1 or a fragment thereof,
in which at least one of NY-ESO-1 and/or LAGE-1 is truncated or partially truncated, or
is a fragment including one or more epitopes of NY-ESO-1 or LAGE-1. Thus,
polypeptides and fusion proteins comprising truncated or partially truncated NY-ESO-1,

or a fragment thereof, including one or more epitopes of NY-ESO-1 are also provided.



Al so provided are pol ypepti des and fusion proteins

conprising truncated or partially truncated LAGE-1,
W@erooa/08%0agnent thereof, including one or nore BEI/USHOS050879

of LAGE-1. Conpositions and nethods invol ving such

fusion proteins and pol ypeptides are also provided. 5

BRI EF DESCRI PTION OF THE FI GURES Figure 1 shows a

Also pgqlilgz?qec{ a%cﬁwé@m. gidghI Srfé%,kﬁgat' bhe' rlgé)ép&oqg l ex%ruﬁ'g%%% (ljr partially
truncate8aAGEENt brf b Sehdiesti thePETNInWidIN® DneTbesfre Qagjltb%@?of LAGE-1.
are nerely representative of epi topes reported for th

Compaggsitiensi and maethpde invelvingnswchriugiere profiedsnend epdiyrgntides. are also
0urtherrmre at | east one or nore of the epitopes

eported and/or listed in Figure 1 have not been

confirmed by experi ment ati on The reported amino acid
sequence for _NY- erein in SEQ I D NO 49.

Figure 2 shoﬁB"%—:%r%E%B!PEO"éunEHEnFIErLbRESn

I
ERAPE = ¥R B0 oo GG 1o
epitopes on fiee NY-EECEIQrotdirs thatselet bedrh @etified lbiy@ﬁf?r;efnt groups. These
e affin

d GE- h 'd'
epitopas,HI4 BesslyeRE SIS SPURRAST o 285 oh e S aGTILN Y&, the st in

Figure '1%9*6? ex’ﬁ%\h%ﬂ% F}ﬁFtﬁéﬂnﬁor%f at %Hb‘frornkéchrl r@gf% Bf EHeVSQBdﬂéS reported

and/or dletesi fru€igure 1ahfiveinmt tmermt eornflrmmbby sixpgritteamtdtianst The reported

amino aglegheBeaft iy Brozhis tig pefeifif SEARIND RO Esh o
r%mél 2 6HOWt ®RstOEEAL a fulidh dpoteCeo .sln@ funi @ngth NY-ESO-1

odi ment, amino acid 127 of protein fused

and truneeted LAGH- fhu§U@h‘ aﬁ‘N—/‘E@@ha timéhig- Q@b@dlmt,tiﬁ@r@dﬁrmlnus of the
NY-ES@e 08 fkee do ife rc@'fépﬁ HAUfRafed L AKIEA! S8adhEFwttn & Histidine

afﬁnltylte%g@ fproﬁdétd‘lﬂfsmebﬂtbtbm MZ@@@NII‘]U@CIC& R kength e Further details of
le 1 in section 1.6 @% SE IDNO4). 5
constryst fgre QIV%%Ma*é@n%ﬁ'i@t'D al fsd%@ F? otlei n

S @(Hétr%} HEBALGEN cof apd rr&UARE'SF Brotein D
E%é% suc as L& % ? 'S enb |m§nﬁ, t%e

withoutCitd seanetion swﬂalp(&rrte)edrhMetamma&@ds QY- 16S27), ifudl I‘etmgﬂrd NY-ESO-1

and trgrikatelh LAGEG S 954 AGRE odngdy shicadineRl Miboeacia 127 of

protelnq§‘isafds§d% tl‘?é" Rﬁferr@%usﬁbﬁ{l? ESOVE N ©-teaRlifusltherbd? Hé??‘lg fused to

10 Figure 5 ’'shows construct D,
the N- teasln@ﬁ cp‘rtmrma’aed:(hmﬁliél, i@ provdde iar asiarhpradieiofofpaQst emnncDaCIds in

length. ""Eu{{ﬁ g%@ﬁs 2 %éﬁ%t}f@c;} %ﬁ{%e&&%ﬁ%ﬁzﬁmﬂ] GeBM? fEES 1D NO2;
SEQ ID NO:4).

Figure 4 shows construct C, a fusion protein comprising partially truncated NY-
ESO-1 and truncated LAGE-1, such as LAGE-1a. In this embodiment, the C-terminus
of partially truncated NY-ESO-1 is fused to the N-terminus of truncated LAGE-1, to
provide a fusion protein of 242 amino acids in length. Further details of construct C are
given in Table 1 (SEQ ID NO:5; SEQ ID NO:7).

Figure 5 shows construct D, a fusion protein comprising the first third of protein D

provid

without its secretion signal (for example amino acids 20 to about or approximately 127),



WO 2008/ 089074 PCT/ US2008/ 050879 partially truncated
NY-ESO-1 and truncated LAGE-1, such as LAGE-1 a. In

W kiog/os®mbodi ment, ami no acid 127 of protei n DPCHUS288050879
to the N-term nus of partially truncated NY-ESO 1,
the C-term nus thereof being fused to the N-term nus
of the truncated LAGE-1, to provide a fusion protein

partlaII}(/)L r@r?(ga&% dlﬂ%ﬁ% e'rgcil l}E.H%aﬁ dra{'b*ége{ et a' "3 %If:' 1§EQ In this

embod|n5)er'1\!oa3’}1rno':'aaléir32f? Sh Pr6tehP Ty tiE Uftiseh: t@ tfﬁélSNQerﬁlh%ebﬂ partially
rising truncated NY-ESO- 1 and truncated LAGE-1

truncat@dgﬁYaESDAtEine &-tarminus §h@rfﬂ@éobmtfuse%etodheeﬂ\lﬁeﬁmnus of the

trunca(@ll FAGRSR' BiipaeViie B qubionpiatSf b, 852 Ao il Y foril. Further

details @fitHl9 eafdodiment dengivén iFTablaer (SEQAD! SOE; SB(DSDYNIQtS)E
are given in Table 1 (SEQID 0 NO9; SEQID

Fiaytie & shoywsovrnséiaies Er adusien pioteinscomppsipgdiuncated N)Y ESO-1 and
truncat‘é@'ml{dtaﬁﬂngsukﬂeas'f LA?‘E ﬁé“ Wtrﬂé M dindnP Jh@"g)-ﬁ?%n%é 8{ truncated
Secr e S 0 abou

I on npl'é am no aci
NY-ESQ@-1 aq)mseldlttr&hell\ytetﬂmjus oﬁtrwnumdadadAEhE EStO droxivd a fusion protein of

truncated LA 1 uch -1 a Inthis |
211 i G s 1SN0 G et 4ea8T of FoRs Gictitnals Byen adketie 1 (SEQ ID
us of truncated NY-ESO-1, the C5 term nus
NO:9; SE(;QH&;J@{)Z‘II);Q fused to the N-termnus of truncated
EiNGEe 7, Shawqoc@wtrw@t &, Bfgsion protein edmpasing2he dinstribird of protein D

wﬂhoubl?svg%crpﬂol S iforF %%é%%[qﬁ%aq%gldggact%%%lf%%)agpgqﬁmpgely 127),

truncatédSNWEscam ahbefrilddty@ bRl nRich & LAGBHBUCIH this embodiment,
nane , in which the C-term nus of truncated

amino @A@E’lz7 0§ prefeiwdDtis fU$1%d ke the M-ienxinsss of iueeated NY-ESO-1, the C-

termlnd}z | §§%f]bﬁ"lé§g‘{5%d% her H{ LE% ﬁptrgﬁ%tgéﬂA '%tz)%g? ﬁgc}]\ﬁgeafusmn

protelnctb:ﬂBiWamtnoEaclerrel@g\ﬂen Furthéabeild of 8bRsiritNOard giveRGh Table 1
[ D NO 23). %\4 9 shows construct G a fusion
(SEQ 1Py P&l & Ph)t runcated NY-ESO-1, truncated

F@?Ee War?ﬂt%@ﬁvé%n%‘b r‘npﬁt 8%@%%@% I; h?mfeggEorh which the

e col'l'agen “region trom
C-termemdsooi tnmrtated hAGE t1eisnfused tofthé méte:rmlmtaﬂgeﬁtrunkatedam(eﬁso 1, to

providgr%ffyg{ogg pEg(@&qxa j_oef ?ﬁgfg&yﬁé)récw tlgrﬁ;{m n.u F%frm% details of this
embod?rﬁérﬁ%bﬁ&r&c‘h@f ére' gﬁvéﬁiﬁﬁﬂa&le 1t d%cbhb%@mugetﬁ ID NO:23).

truncated NY-ESO-1, to provide a fusion protein of
PRurerd sboweuaﬂmﬁrucl éhget fusi¢iumroliein ¢emprisigofruncated NY-ESO-1,

construct G g n S | D.NO 13, SE
rncaBTRCES, <Gefi AR 1 B P bR DR i R soecen
region frof® NY-B&T- 1DQh)’[ﬁ%Pémﬂédlrr‘l&tCﬂf@CLtérrﬁmu%fEﬁ@cblm?éﬁLI|Re region

partially truncated collagen |ike domain. The epitopes
is, for éxample, fused to the N-terminus of truncated LAGE-1. In turn the C- termlnus of
the truncated LAGE-1 is fused to the N-terminus of truncated NY-ESO-1, to provide a
fusion protein of 289 amino acids in length. Further details of construct G are given in
Table 1 (SEQ ID NO:13; SEQ ID NO:15).

Figure 10 shows a schematic of an exemplary recombinant polypeptide

comprising NY-ESO-1 with a partially truncated collagen like domain. The epitopes



WO 2008/ 089074 PCT/ US2008/ 050879 shown in Figures
10-13 are nerely representative of epitopes reported
WO 200808 749r ot ei n  and have not been confirned BYT/US2008/050879

experinmentation. Figure 11 shows a schematic of an

exenplary fusion protein conprising the first third

of protein D W|thout its secretion signal (for exanple

0 ac 0 Imately 12

shown (' Fids$' {17 2o PR e espRial b sl ceppaydroprias 1tne protein
and hademat BeefricBHfifndd b§ eXperimentdimat i ¢ of an exenpl ary

reconbi nant pol ypeptide conprising NY-ESO-1 with a

bigure 411 shawsa @Hlaél@quaﬁjleﬂXGPmR'@rﬂ@lﬁd@m pratetue@mpasing the first

third of g%ﬁgln%ﬁgW4mt|§9§§{reﬁ%%@%4 ?’eggﬁf‘d@ %nﬁ) H?hag @s 29 to about or

approxﬁﬁa?tl’egl 12N sndINF-ESOo1 mmaarpiamaamnmma@dotaﬁ@gem. kaleutain.
proxi mtely 127) and NY-ESO-1 with a truncated

or
Etgur%gég ﬁhﬂWSd@wﬁcriem’ﬂgupé an pxemplEheRAGMDINARL Polypeptide
f he
comprig PG ESITTABn ¢ ol P BiTcd G Rollcastld baRBA T, )
Figored8rghraiws/a scheraticaies exappllatyemsﬁcm ptdteinpcarhpriging the first
i.s not exhaustiv For the avoi danc

third ofiiein 13 puthaysiRoHeteiam Slinal (oh EamAle arafo|ards20 o about or
approxfdwé’t‘éﬁﬁ’ﬁZ at | op}(“l?%d”ﬂmt'ﬂaé’ ﬁuﬁ@éteﬁave ke @Bﬁ]eﬁh by

experi ne ) ey may een cted,
Bigere ,14uisl @ sshemadic ihglesbaowis ednuimbeeiof epﬁbpesodmitéled within the

LAGE; am n aC| sequence is set forth in . .
truncatggcﬁ%é% 7 irpre i@e%%ﬁq'te% &8 mﬂﬁ%'ycfﬁ%?%%’ﬂat‘ﬁe@f 18pitopes
reportedl AN pAstlh ﬂf@@tﬁqut (SLASEexhdushiod. FiRRhétRdidahckbfdoubt, the

Figure) is set forth in the sequence listing as SEQ ID

eplt0pmepp edi @mi/@r liged ke Aguiasemmayiar oay et haMg-esdeen confirmed

oy exp%ﬂ& 0C0 |ekf| %’? %\2% | ngoeéc?ﬂug'tsé? (ftgé’n%/ﬁﬁr eplsgo%thgr\mse stated

herein Thﬁ§eom9mté mae@mw lsepuesenisaddt\fertofin erm te@asce listing
eported for_the protein thus the Jist is no
as SE@XI‘HU%‘Q@% dhe ePmpisie lAGERED ainingpasidy éﬁ%‘?r&? (LAGE-1b not

deplcte%nlﬂ/ tﬂfsnegﬁtteﬁdlsré@(@rﬂpﬁﬂ { %HEé 'Ilét;ﬂ:qﬂaé%EQ IDNQ:T1.

peri ati on. gure ows a emati c o he
RMUE@G&/ShA@E-a éalmanmtlcdeﬁlbgth NY EHSDH1eahd SAGERT | asswell as a

numbek?qjﬁ&@-ﬁm iéﬁg{,@féﬂaé’&n}g%bp gtg/gpﬁr%% et&rhu? ag%and a)l?_epltopes These
epitopdy’ al%SFﬁée@/Orle'p?&%héﬂn}‘éeomdeﬁﬁédbs Fépdrt@i‘i' %4 tﬁ@’ﬁrot'eln thushthe list is

truncated’coll agen |i ke domai n; Lage 1 w t hout
not expalistivgerone Ioe mdeareif rthel\ep:tdwesE&portadl ahdlsur listed have not been

p cegdgtlj en |i gomal n; black arrow = poly histidine
ContirMmEOY XF?e”m?'aW Bloduction; (+) = sone production: (++)

Figir&he heWiscd s6Msmaétic-dd the NeSOO1/PACHUS iSO d@b@n
am no acid sequences for eight of the constructs and

Flﬁlélrﬁu&Ve&JmH@a”Z@équ%n§§§ef@ﬁﬂ@dfa$@lqrhefﬂﬁ%ﬂfb eanstnetszeand their
produc tiBn T@\%Ig 4Pa—n%rc5tgﬁ'1 5?%‘?5&?/ bb)?)tj—'WY-ESO-1 collagen-like domain; C

(white box) = truncated collagen like domain; L = Lage 1 without the collagen like
domain; N = NY-ESO-1 without the collagen like domain; black arrow = poly histidine
tag; (-) = low production; (+) = some production; (++) = high production; (+++) = best
production. The amino acid sequences for eight of the constructs and the nucleotide

sequences encoding them are summarized in Table 4 and the sequence listing.
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sunmari zes screening #1, a 76-day trial using CB6F1
wWOorR@e/0sw7assess each of LVLO76, LVLO79, LVL78,PCNUSROS/050879

LVL020, LVL26, LVL024, LVL30 to determ ne whether

i ntramuscul ar i muni zation with the fusion protein

pl us adjuvant conferred protection agai nst

ubcut neous chall e nted.tu
e N BuRRearasy sERE N WL, s B Lhin CBeBa mice to assess
each of HVEO?QHQ\WL(BVQ NVILYS, ¢N6BOL\VIDEE, INNERG | VL GA2E | XA-30a% determine
trial. Fi gure 20 shows survival of mce inmunized with

whethqrullntrarwsguwrNmrma;@za.tlon_wtmme fusipo6BOtINL DS, agjuvant conferred

protectloﬁé)éagn]s ésug}oég{g ﬁ’oﬁ%ﬁ%@é@é@ gnthgr“"a@@éhﬂ§&i‘ur§§&(§1 BINYESO1).

P‘@@t@me Hlnatnafinds BAGEN Y-E80-Nauindrivgowet iragencontkst mice used in
mai n) - specific imune responses as assessed by
the 76+ E@V@’A@'and FACS. Figure 22 summarizes the experinental

ERRr820%hadd 8801\ BloFfricdimitunfY Wit fli-eRouf RYSESLRF, LvLoso,

I Nt ranus | hruni Za
LVLOG8 UsVIcov Proot &L@26pl us  adj uvant conf ers protecti on

@%al nst, BL16/ NY- ES(% cﬁ?aé:#é? ang B16/ LAGE-1 a
NF¢ SrlgBUMBIESERY- 8 r1-éhge ?émgrfﬂf\ﬁnresfﬂoé‘ﬁ?% agzassessed
by Engﬁ\ d:ge%néo\f\/%@férﬂq_%lﬁ? aﬁBdL/QGEV‘@a W‘tﬁo?@l@'ﬂé-'e% ?like éiomaln)

I enge. gure shows survi val mce | ni ze
spemﬂmemunmres’mnsleVla}ﬁ&SGfsaed blydﬂngA andyFASS. 1, LVL024,

LVLO76 post-Bl16/ NY- ESO- en See r 4. ,
B Lo sbReite S el iy Rl SereBR Mg 44 4 F08 day trial to
determind-O¥ifethbAGRrdmastlilahoimtihigatiéh cRlth ageiBcledk fudi®di pidteins plus
LVvLO24, full -] engt h NY-ESO-1, LVLO78, or LVLO68 post-

adjuvam gyaniems- Dreteshion | aggiest FB HNY-BSO-tokchatenge sand rB#H§/LAGE-1a

challen RNy G501 BaMAaEls Foirkgon speci 1.t mmune

F@@p@aswmmaﬂzwsm@mm z#Xamd Ehow@ltlhie Bﬂ61Lh°€GE 1a challenge
foIIovvlng (1) Buffers ?control EV
Rigupgs@41 sh PE&S @AGEV@ Qi quh'H‘dT‘UB'Z?ﬂéN'Hbi—V&BE% k@68, full-length

NY- ES@{)/W%%LO%dQ | ve %B@ﬁﬁﬁn@ )" cont A%T‘ nég23 Figure 24.

Elguwe R5nehove bUtargmh 01 rmme dgrohamatecantith HOdy0 16yAIA Gletlia- without the
collagepeTke, E3ieRochybdea AR | RYeRet LVEs78. or> 28 68 post-
B16/LAGE-1a challenge.

Figure 26. Columns 1-8, from left to right, show the results of ELISAs carried out
to detect possible human collagen-specific immune responses in mice immunized with
one of the following: (1) Buffers (control); (2) full-length NY-ESO-1; (3) LAGE-1a without
the collagen like domain; (4) LVLO68; (5) LVLO78; (6) LVL024; (7) LVLO76. Positive
control (column 8) contains an anti-human collagen 1 monoclonal antibody (mAb anti-

human collagen I).



Fusion Proteins. The fusion proteins of the invention

are useful for the treatnment of cancers, and nore
wap@siogdocal |y for the treatnent of: nel anona; PCEHHS1008/050879

cancer; prostate cancer; bl adder cancer including

transitional cell carcinoma; |ung cancer 5 including

non-small cell lung carcinoma (NSCLC); head and neck

car ot nom; . oQFaPbAT BRSERIP SR RHEIWENTIHE 7

FLYBh PrRRERS.; TREGLSIOh PSS of tEKAVRRionPEr@ (YSETUIOYE the treatment
sarconmas. Based on the expression profiles of LAGE-1

of cangaes, NEESTE 1specifigaliyorioptieg ereatment ovfdi mglanemarebreast cancer;

prostat T 1 ier, PEnEEt, Allefha - Redfusian o] (ko tung cancer

includig Gndsrgll teellt gpeaeRidma LOY head angionbek cancer including
particularly suitable for t treatment of patient
OeSOPWﬁSieaéICia@(F“Bq)’@af SAURRORneg| Pﬁ'icg"&r@@i cangdtoamsy .of the gastromtestlnal
r icted to
ract; 4G ReROR Grfury Bl HER A8 UE SRBREE: ' Cancer
Base@mtheSESkbr@fssbhapimrescaﬁl:AGEpatar&hNé( E$(OZ%1 othe fusion protein
atients and 35% of pa

t t
accordigoff SRIVELRN famg e FRERAD. 06 diiechke arpbdcimted 37% of
breastt%c%ﬁ’@' O'Th@Ir %ﬁtrﬂerﬁ’tf B&d‘lrg;x%t {Rn erﬁn ﬁ%@n may also be

broa popul at'i on pat| ts to be treated becaus
particulaalyi elmrtableua’or rtgethneaimwtt(bifapab&rpisescst bbglblel\lfOrE%rZIneu targeted

and AGE— |ncI dj,ng. LA b L
therap)@. viﬁe USIR] &N E&rbtcﬁ h‘ oﬁ”‘{ercﬁfonpkseé pr% |l%@3§r?3“%°t've In
approxiriatefN38%:06 B ros ks @faﬁté}gpétfenwess%\tﬂmﬂawerr&hcé& 6&tidfs, 40% of

nore i munogenic 0 than its individual nEonent

melangsnatratiests and Iote of glatienisnyith S4SCGhRE: (nonr &ell ging garcinomay.

inone BhlRfifefl. e fusieh BRAFR oG B RTNAT S nBE:T Erapsy populaton

of patiérits th @ettemsd \Mebbuﬁlab@tlahts&mim@twﬂ@rscthbi egsress both NY-ESO-1
structure, or ~ the optional addltl on of a
and/or k&G Qﬂy‘é%ng M%lﬁ 5P EAGR D) D1aYNRe gienmifugien prptein of the
presen%}eﬁr responses. Th_us t he f_u3| on proteins are
or i nduci ng an i nmunogeni c response to a
Thadesioanpriogein axoohdiag tIYthESOvéntion bfe3Ealso be rhotehimmunogenic
venti on rm be full

then its BRGT BEFIORRNy SIateRE aiokd e KOS BRSBESAY- ESG. 1 or

any f Fé%ﬁ@@é]toftd?'\%r&%ow@f tHEI4GRR-IRB&IdHhaifB Ray reduce potential
epi topes capable of raising an-ihmune response to

immunMQs@c& of Akl carepouitd NFUSSDOY ite dosiatogy Wilh nakiral endogenous
I t of this specification is intended to nean a
co age& f Cof" about or approximately 1 to 180 am no

aci dstngbtiinal aagtiol of a%teﬂiog&ﬁ; fuSRW St Qfby further stimulate
identical, to the naturally 8 WO 2008/ 089074
CD4 pcEll U@p@gﬁggggfﬁhus the fusion proteins are useful for inducing an

immunogenic response to a cancer antigen such as NY-ESO-1 or LAGE-1, or both.

The NY-ESO-1 employed in the invention may be full length, partially truncated
or truncated NY-ESO-1 or any fragment thereof that includes one or more epitopes
capable of raising an immune response to NY-ESO-1. Full length NY-ESO-1 protein in
the context of this specification is intended to mean a protein of about or approximately
1 to 180 amino acids and at least 95, 96, 97, 98, 99% or 100% identical, to the naturally



occurring protein (SEQ ID NGO 49). As used herein, the
term"LAGE-1" refers to one or nore LAGE-1 famly
woreewbes®7such as LAGE-1a and LAGE 1b, as descrP@BtiS1008/050879
the lines below "Full length LAGE-Ia" protein is
intended to nmean a protein 95, 96, 97, 98, 99% or
100% i dentical to SEQID NO.58. Simlarly, "full

length.L - Cprotejn is i nt ended to, a
ocourripf it GeECIE NGl AL st dierdbols fratt Lo refegs to one or
more LIRGEIRKAMily P§GHBEISNSUEH @I AGESERdnE NRGEL)b, b8 ®ribed in the
enbodi nent, the identity is over the full-Iength of

lines belpw. sdulldergth LAfaE;1a" psotaimisintansiedapgnean egratein 995, 96, 97, 98,

99% op30% e LSRR NEReS ars sl \LIHAGh L ABESTE protein s
intendedL i@ rrakdry = @rote 85, 08¢ aiefe8)l 99% 6cdDPY id@iticat &S the naturally

sequence al i gnnent_ conputer prograns. These prograns
OCCUITING PIrefigin (&E@/ﬁ@d\l@ﬁ’avhoft MO et al., (1978), "A nodel

B R BNy RLIRIES, LRt e Song g1 @Sehence. Ths, e
inventigredalso Jkberdis?)to Natid ofusion Bproteds c alithReoegentative  substitutions.
Conserg(%g\r)g ?%Jh%ﬁf@%%%éﬁ%&%’ I(r?cglg@)%no %gwe 6%9%%%2%25 lIjk?)nIals(otfhte default
scorn Ui At PR SPURALE LR PP EToe Bt oo
PAM23(h ([geytefaM.Oeratsgl., 1988 ), t"At modlelviof levalutineafyothangasgin proteins”,

nttas & BEFRREF i Eerug airiGetperar B0 ReVal dgo.). 345-352), National
Biomediedl- ReB&&cHeFoundiRiond \WESSinglod: dnd Blosum 62 (Steven Henikoft and
Aspart at e/ aspar agi ne/ gl ut amat e/gl utamne, 0 ii)
|

Jorja Gseremisptt Hi 894) red TAMNoLgeid rreibgkigition meatricigs from protein blocks"),

l.al ani n ineltr 0

proc. NGRS SELISAMRIRIRReRIFRLTROS R 00t i)

@ ypneealaterns)esubsstititaort ivattiy theufioiRivedg groupBeare conservative

.context of this specification is intended to nmean NY-
substitytiqns) tyt suksHiutiops JpeiWeeNagroxpsr sr Fanesered Gpnwengerved. The
groupsr?r{eori ty of the collagen-like has been region renoved

ut still conprising or consisting of the epitope A3l

floundAspatthiietaspaeggine/glutamateglendoaieyent , partial ly

t.runcgt?ed%m(- ESO 1 and/or LAGE-1 conprises or !0

Bonsi SEENSFNEOPHye of amino acids from amino acid 44,

135, AN o2 180 or any conbi nation of ihese

By ’noPhehyiglan’irga/tyrosine/tryptophane,

V) Leucine/isoleucine/valine/methionine,

Vi) Glycine/alanine.

"Partially truncated" in the context of this specification is intended to mean NY-
ESO-1 or LAGE-1 protein (as appropriate) in which the majority of the collagen-like has
been region removed but still comprising or consisting of the epitope A31 found in this
region.

In one embodiment, partially truncated NY-ESO-1 and/or LAGE-1 comprises or
consists of a range of amino acids from amino acid 44, 45, 46, 47, 48, 49, 50, 51 or 52

to amino acid 175, 176, 177, 178, 179 or 180 or any combination of these amino acids,



WO 2008/ 089074 PCT/ US2008/ 050879 for exanple from
amno acid 48 to amno acid 180 or fromam no acid 46

W@ 2008/p®074 N one enbodi nent partially truncat eRiCT/US2008/050879
NY-ESO-1 or LAGE-1 conprises or consists of about or
exactly am no acids 48 to 180 (or about or exactly
am no acids 48-210 in the case of LAGE-1 b). In one

e i ment ., the t about t hi,s cont.ext e
for exafillg oA A fadiitacid J2plet ok 0B acihde #5158 n one
embodnﬁ@?ﬁlﬁﬁarﬂél flLAGata8INN-EEO11her BRGFENEBnirRes P idoRBRtd ¥f about or
eI eted fromthe sequence. |In one enbodi nent,

exactlypamincapeigs 148k 488 dor RPOBISOr exadhpamins asidscéhail 8tig the case of

Lace-H B Skt Bah Paderd abalt by ESHB-ERREI B to mean

amino @mdsaugetom‘-/ 0% wfapiedDtdlr eumbet 0 aatind ddds 4)5 théﬁ;equence are
50, 51 or 52 to amino acid 0 20

optlona,ilwddmfsor deJetest fromaherseskgnedntin Rae; me@c#lrrt%sréaramwuncated
NY-ES%—B%@p@r%@s%%ﬂEStJ 6135@@1‘6{%9%%‘%8‘??%0%? gcid

romam no acl n-one odi ment
tmrohieabmbodnuematpmn‘tldam&umcbterdom&GISeb ommpnsss sirscarfsists of a
am no

range GraBinovae TorLAruRpeRuieed: iR, ¢hi 48t ol sbio amino acid
205, 26&k ,tZDS,'%,?B &"21‘@8‘? Cﬁ'ﬁblhgtlé'lll of 1L Eihe aEI‘Ei%alfor example
nur%er of 'am no acids of the y

5 sequence are optional
from amiidedacdid d8| &t ethihe oacid h21@ eqquédnoce. arhimoomaeiderdboth A&, In one

rtlaII trunca rises or .c S
embodlifiento Paiel TG e‘gfﬁ 1JLbAé"sBmIOISBS OFrFARE e8‘L %tbﬁuf (& exactly
amino @erisexg tef2110hi f @n@cerﬁbééwecm tHe tetherdiRiitt B B&Rontext may be

NY-ESO- 1 or LAGE-1 protein (as appropriate) in which

taken toheegn| armgwnaridgeup égitdn 1Q%s ob des t(ptglmugd)er(pf amino acids of the

sequergel Sd' oo AF ARAER R qbied ot fog BbBRge. ' AR empodiment,

partiallpitrubeatids L AGH- 1B ouipridesaracdrisystaof 2eniaoi atsds’ 48 18R (0of LAGE-
about or exactly amno acids 71-210 in the case of
LAGE-1 b). In one enbodi nent, truncated NY-ESO 1 or

TP GBS S g P08 5788y 50-1 o
LAGE-orprétein dasrappoopriatd) irb whiéh tHe @plldgeh-lile 8egibid Shaw b&& removed
(includPigoRRLiar TRy T ihe P Eoekiie - ot o1 B6MIMeBl GRS NY-ESO-1
and/or @%@E qgcdrﬁprlg@s of Borists FTHMR BB BkattHARRI S Y- 753%@ (or about

LAGE-1 conprises or consists of about or exactly
or exatztiylm"OIn@(ﬂCUI@ 71-210 in8loe case abbAGeibexact |y ami no aC| ds

1-210 he se of & enbodi ne
(hafé rifediiBol Fineied NEERELiontyChe! PARBRSFS Hragpsists of a
range @mmmo adldserofs ating aciti/67, B8%60of 70he1 12 a3, "7'4'6?975 &f amino acid
aci ds of the sequence are optlonally
175, 176 177 178, 179 or 180 or any combination of these amlno acids, for example
from amino acid 71 to amino acid 180 or from amino acid 69 to 178. In one
embodiment truncated NY-ESO-1 or LAGE-1 comprises or consists of about or exactly
amino acids 71 to 180 (or about or exactly amino acids 71-210 in the case of LAGE-1Db).
In one embodiment, the term “about” in this context may be taken to mean amino

acids up to +/- 10% of the total number of amino acids of the sequence are optionally

10



WD 2008/ 089074 PCT/ US2008/ 050879 added or del eted
fromthe sequence. |In one enbodi nent, truncated
WOR00BB8%014 or LAGE-1 conprises or consists of BeA/082008/050879

acids 71 to 180 of NY-ESO-1 or LAGE-1. In one

enbodi nent, truncated LAGE-1 b conprises or consists

of a range of amno acids fromamno acid 67, 68, 69,

70, 11 7 7 74 or 75 to ami no_aci.d 205 5 206
added 570€i5(ss Tomy T S5e0oRfean) BoRIMaL Bl br "HREAETaMYAESO-1 or
LAGE-3&offprise8lor@¢asitLof 4raMpadids 7aeb d 80 ofINY-EEMA &AL AGE-1.

210 or fromamno acid 69 to 208. In one enbodi nent

i oneaem@odinmnt] tyincetask LAEE-db eanprises opfcansls ajra range of

amino EEFR, repiiH AEHIRT ‘. 100 "1 T B B 3 o Rl Eeia 205,

206, 209 208, 200sr BP0 drany/ corhbifatibn tdienésd amimyizigRYs, @r example from
~am no acids of the sequence are optionally added or O .
amino @gide! ddofanainet #@dd LQueh&em pminpackhB8dpe ., In one embodiment

runcaHIRGE o ST deboF RIS b SRR Shoas 7 0210, i
one embradimeat] thé oeren tdbault’, inthisncomexirmay deedkémtwmnead amino acids up
o 1 35T BB S S e S8 By e o
deleted Honk gﬁé %ﬂeﬂc}@!t R’ﬁw et BRJoRWREA! QRuncatdd L’i‘%%%i-begamprises or

accor dance e foregoing are provided nodi
consistartfiageine acesnpt tes2 hyobbhAbtt-igen derived fromthe tunor

j.ecti ti -E wherein t col | . .

b, Plier gt ea R (Nertad dolh el oWien oy eBRiRd g e usion

protein! Bf YRECINCBROGH, MBEYUR in MEPIfMal NsratdiRewRR| ihegeBsirédi idpkfies and
renoved. In sone enbodi nents, the nodified antigen is

advantgge®ef thel flugionduptaieglof the isverRtiambodi ments the nodifi ed

] i s I ' t.. : i . ,
L8Ry ! S50TRRRRE ] he HRTELRIRE Ry Wbaird anigens
comprigiegcdn Batigém detived froee e fignereryjedtiopsantlgensVEESO-1 wherein the
enbodi nents, exenplary pol ypepti des conprise a ,
collagenekegief syBadiajy dtEicated O IFORYPIpiet: ByRcatety o some embodiments,

more ti{\'?r?[ﬁéo&lla ghlﬂﬁLo%qur@ﬁloR/)éH? 1B 3§ﬁ1éaemfb669ﬁ'§r% H%%Saffiﬁg antigen

n SOMe € nts are provi constructs conprisi
is geneticaty chaxbfied e Irs equrenerabediotahits ghé heodified entgen enestombinant. In

some $rﬁh§ﬁ'e L g e@srﬁotﬁp%@saﬂg@yg 2 isggqr}’taps)r,{ﬁaiﬁg %rog\@/{lggrg g%ndescribed in
the prétcdeﬁﬁ'@i‘lgéntbhé’ééipflm RS BiTbIIMESS; %X@ﬁ%@%ﬁg&ﬂi@é@@@ comprise a

he col lagen-like region. In ot hers, . .
heterolpgeus$ girptein,r suctatasd pateinr ihérame Hasmopnijusi #dlseange type B or a

f ment. thereof that includes one or. re epitopes. .
fragmepﬁalgglz%ofenbl%dismﬁ se’mgaglﬂne =8 @r&e&rpwggghgggﬁruc?g comprising a
nucleoB@E 886 e deVén sodnsd tHeldforsRentiohetPpBlypadtRéisment s, such

10 polypeptides and constructs are useful as a

by SpR¢ earbodimests argepiovisieshan sAMeNogenisRodyRrapiide comprising NY-
ESO-1"’I('>~'PIai ﬁé&%ieﬂp tf‘?éreSﬁrWﬁérerir?ll\ﬁp-ﬁ%O-1 does not include the collagen-like
region. In others, NY-ESO-1 is partially truncated or truncated or comprises any
fragment thereof that includes one or more epitopes. In some embodiments, such
polypeptides have conservative substitutions. In some embodiments, such
polypeptides and constructs are useful as a prophylactic for the prevention or

substantial amelioration of cancer relapse.
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11 WO 2008/ 089074 PCT/ US2008/ 050879 Thus, in some
enbodi nents one or nore anino acids are renoved from
W@ b@sogloragen regi ons. Mre specifically, in sSPEEUS2008/050879
enmbodi nrents 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 33 34 35 36, 37, 38

igmg% sé'r%)e é'éboé%ﬁeréssope @é mgr@ agbno 6af|09§6§re é%moggd from the
collagePregidhs. 6iloré% e@ﬁcal?;p’ln &bme’ émbddiriéntam "D, 3104 ds &E 8,9, 10,
renoved fromt portion includi ngit he col['a

11, 12, 6i'6h 15, 16. 17r ﬂ)&gh9,y2%rﬂ1n@2a88d§ 23.2&f27, 29D30, 31, 32, 33,

34, 35,540.5%, G SR DN "1 T g BedPon oror 1 Srbasy CLops: 54 55. 56

57, 58} bet 66y 61nep, 88] 84e85, 66169} B8 68070s71] M256NF3 amlno acids are
embodi ments, an amno acid is rem)ved from any

removesh PRy t@ﬁsoqrE|0@|nchd||z]g the cellagen rggiay, i.g., Igugﬁly an1|Qo acgls 1-73 of

SEQ IGINC5ED. 5 fe gfning aci: mépe dgmogpa timdaateyt pligions in the

collagefOregidn @&2frods, po$4|,on45tha4(iare4ﬁfot 48jacént. S, obiler Wwdrds, in some

embodg‘gent§7an6%mnggamd,¢s7 rgr%gvgc;?rog} any cé‘rpog,fwansd),.324?,\T ZFS 56, 7,809,
10, 11,;’[23,{??&4 Wist hgnq heg @fz‘d E 854 Dzé\'%“%g g‘aoég 8b, 31, 32,

in'the art understan in’some é i ments,’
33, 34,p30,t3601%, 88, 8R4 hA 2 A3 4§eéﬁeﬁ664&r438 EAQpr‘ci@séﬂvéa 53 54, 55,

56, 57,48 39200 81| EPnhS. oty BaEPAC 6P <Oike Brntida Hors 73 OF any

combiratibh a@ersyf, Wlthﬁm%é‘ﬂ\(p(ﬁﬁ@wloﬁsmalb KeHPN THose of skill in the art
Cterminal region is utilized. Thus, in sone

understaftsb dhate it Some mbwgmntwepﬁﬁpngoﬁbrth%eamm@ écid geguence are

preser\{%ag%?c%gsthgtf edg}ﬁ?@% n%%fo?eg %ﬁ%‘éﬁp er%tgl %ci h\é/Ltﬂlng%Q resulting

polypepfideéim no aci d positions 74-75, 76- 80 81 85, 86-90,
91-95, 96-100, 101-105, 106-110, 111-115, 116-120,
@qomzsem@%n@@s alﬁ’@Q’.’[@S‘ oi g, WOESOIAFGI‘E@ regien 9563 -terminal

region qéﬁtlpri_’e% s 1fPsolle Hﬂ@édgﬂ@rﬁﬁ]tﬁg pcﬂyp}%p%? m%%t oérﬁpgrﬁe one or

or ‘any conbi hati on t hereo ose
more fmgtmmrsts afidhe batino ackbseqericedatdottls in SiEQ IBMNIQe%died fragments

which Sonjainuene bﬁaﬁ@%fﬁ %r%gqosgé. thatﬁqr%ga%ig%:ggggqegéj 88°86-90, 91-05,

96-100-A@R-105, 10697, QAROM sTEM 5180 € 1P7 OMvislethal1 59 dh 81885, 136-140,
antigen conprising an ‘antigen derived from the tunor

141-145¢j 66150 4614160 15660, Wheri6bn 1BGel EdI 1 &4di5r dqibeh80, or any

comblr@ilﬂg%r“ | héﬂ%é%?%r% ngm%;ﬂrctt?w le(re%%%g%agﬁnggt eegqnbgdiments the

amino fa@@%!@@beridé BopRseriRedsENtisat paracimBEichitefesialé Gemined within a
genetically '0 nodified. In sonme enbodi nents, the

resultingoeplypertident i gen i s reconbinant. In sone
LAGE-1. In some embodiments are provided a modified antigen comprising an

antigen derived from the tumor rejection antigen LAGE-1 wherein the collagen region is
partially truncated or completely truncated. In some embodiments, more than the
collagen region is removed. In some embodiments, the modified antigen is genetically
modified. In some embodiments, the modified antigen is recombinant. In some

embodiments are provided polypeptides comprising an antigen as described in the

12



enbodi nents are provi ded pol ypepti des conprising an
antigen as described in the 12 W 2008/ 089074
WEQMBBRAO8/ 050879 precedi ng sentences. | n sOPET/US2008/050879

enbodi nents the antigen is derived fromthe tunor

rejection antigen LAGE-1 a. In sonme enbodi nents the

antigen is derived fromthe tunor reJ ectl on antigen

LAGE-1 b. In other enbodinents, exenn usi on
precedidssamiedcadmyf Same OREPEILTUS S FHUH 15 d8Tkst dom the tumor
rejectldi’1r StRjeh (AGECTA. HaesaaBidnsodimEhtetheamtigenas Befled frdm the tumor

fragnent thereof. In some enbodi nents are provi ded

reJectIbea@ttganbhéGEoHpr lry otiereembe@ments, Rxesrjapritisioanyetring comprise

o ntc 5 ER: SIRRHESHARITD 5, Hebr ST oo 6 or o

fragmebhfGhetesfr alnf rsagieegmbbginenits afeerroidbdCrodstelats edhprising a
include the collagen-like region. In others, LAGE-1

nucleofide paqyenas §neadingt Keeaformentipiast elyegpt e%pri ses any
[nr gg%mén?%c}d(}‘ﬁ[aﬁ%f atd rgblg%{j;%@;ipﬁ’@lgnéqegf@rp%l)g);édtlageéomprising

n-some e ments,
LAGE-hydr ladfragrrtehe thé&@of 1\A4blek@1pelpAGEe1 adakst het drdllidgehe | cdlagen-like

ment

sone emnbo the
region 5 ofieet: LACEohiy PatialpuPAC IS Gl fUnGeRed R cRVPESes gny fragment
thereoﬁfﬂa‘t a}ﬁéﬂgéf%&%[‘%i %&@deél%p‘é%” 'In'ilsb)hé bPHBB%I'irﬁgn%r the polypeptide

truncate In sone nbodi nent s SucC
compripes pﬂaﬂurnddm‘sthea\MEdlnpelypapmdeaed:m collageonbkke regigooeNY-ESO-

1. In SR enbdInEpisy 56 EyREE PRRPTeepaRt idndibyof e NY-ESO-1
collagept et ijgine@mabi @aatidign tRincatRr eor rtAlrfR$&d TAGE-11 N In some
some enbodi nents one of nbre am no acids are renoved

embodimemtst heuck olnoapentideyi traveorcansenvativem sustiitioasm naln  some

ermbodbi)8, 36bHTayifia38o5d LEALYots! BheGBR,1 SEBOU AR Sctic for the
preventidn ot 8ubdi@nti@Camalioraidn obcadcer2dlapds, 26, 27, 28, 29,

30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41 42
][@us,4up sqrp;le erzpbodmentgg)nqgr rg@re gmmggmc@arggemgged from the

collage gt:eg%'], c@%v%‘gfmor h;agi’sl tePindd Imifid adids. {fore dgeercg%atllx,em some

am no aclds are renove
embodaoentagg?,r&di, &) 6017, &y On10hé1 i 2t €3, M A ald, ad, @, 48i dS, 20, 21, 22,

23, 24,2528, B9 oD b 5 i B S5 SR AL 49, 421 3. 44,45
46, 47 By, 49?506@@V§Q 55080 ash agenly BRSKbI 60Se P d2) 6362, 65, 66, 67, 68,

region ofr frompositions that are not adjacent. In’
69, 70,0t hef2, woridsamino goide arerreoivad it the eobagarragiamoneven the N-

termind] arglnogggggeg%v?*%liéﬁlgrznarﬁ% °f'g£’°1525io%?Eé’ﬂ[?l\gé-'sjgg(LA%E-m) or
SEQ |%24032{2 (L%%;E-gg) g;we %rgmiﬁeldg?naﬁge ré&oveaQ’rorﬁJadA&?ent positions

in th|S4geg|Qw or4gormg)osg@n3511_hat5ar'e ngg adg;acerg5 I560thgv wg@s in some

embodﬁg’entg?ogg%g rr’r?cgrﬁya%rno a4C|d56§re Peq'no@gd frgf% ar%%f ggsmgr]s 1,2,3,4,5,
6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, or 73 or any
combination thereof, within SEQ ID NO:58 (LAGE-1a) or SEQ ID NO:71 (LAGE-1Db).

Those of skill in the art understand that in some embodiments, portions of the amino

13



'0 conbination thereof, within SEQ ID NO 58 (LAGE-1 a)
or SEQID NGO 71 (LAGE-1 b). Those of skill in the art
wapasstahd that in sonme enbodi nents, porti onsP@F/US1088/050879
am no 13 WD 2008/ 089074 PCT/ US2008/ 050879 acid
sequence are preserved such that particul ar epitopes
therei n are retai ned wthin a resulting polypeptide.
one _enbod .the LAGE-1 centr.al s
acid sqdlghon a5% HSTVR subh thelpahtnier Bpitbpes fiersh ae Tigifed within a
resultm?%@y S&id, nent s the pol ypeptide nmay conprise one or
nore fragments of the am no acid sequence set forth
Imsemre embrdinsantel AdERgMant of SEQAGE NCcentrglLragien ob)G-terminal

region é%ﬁgrlz%c[jgﬁiﬂﬁgtﬁw gﬁﬂn%%ﬁgaé%é}ggqggoﬂo}@g@ggf @%Wég)(?nprlse one or
more fRris %186, o 1A stQliendS sefl AfitH HOSEQ 1D-NO%8 (LAGE-1a) or
120, 121-125, 126-130, 131-135, 136-140, 141-145,

SEQ @4@017513 (LAGE-1ip5 i.e.,15580re0!s WHich 69)tairs @ne 7@y, mppa of Amino acid
posmoﬂs7 G188, 7" 73NYyeC o 08@%108‘5%%%0 o1 ng:é‘oé@mps%%kfdé 106-110,

the "art’understand that 1’n songe
111- 115m1r16 RO, Sletpent264180, (Besk35y elBos it tdbt4pandbcidoar 51-155,

156-165 18] G oGt | {he! 1 020 | O 8D r B8y SOBIBRUN ghsesl n Those of

skill |anP1%péfftSlhrﬁk‘i’erEan|d r?d?%hs&%e Eabodimédts Offe a%MR6! adi@sequence is

i nventi on provi des a fusion proteln COI’TprI S ng
preseryst sucl that perticulatepitofeN#rEaDaihed witiina raspléelog pohypeptide.

[ hventi on ovi des..a te in c

I 56 s R eBiich PSS BLPRBN wREET robintiing fulllength NY-
ESO-1provi des a fusion protein conmprising full Iength

LAGE-1. O In one aspect the invention provides a

frusingn q§p@f:te|the cifivghiien nigropigiesi al fysion r pigteineGOMAGEING. partially
trunca%g plect the invention provides a fusion protein
rrprls g'truncated LAGE- 1. In one aspect the LAGE-1

BpheyepecntHe tvientiemtorovides a-isonl peoteinScdrprgiag truncated NY-
aspect the LAGE-1 enployed in the invention is LAGE1
ESO-1p. "I n one aspect of the invention the N-term nal of

Bhencpaentol fiverfoh Frfioebna WeR BroflF s tenotn
LAGE-ils fused to the N

In one aspect the invention provides a fusion protein comprising partially
truncated LAGE-1.

In one aspect the invention provides a fusion protein comprising truncated LAGE-

In one aspect the LAGE-1 employed in the invention is LAGE-1a.

In one aspect the LAGE-1 employed in the invention is LAGE-1b.

In one aspect of the invention the N-terminal of NY-ESO-1 is fused to the C-
terminal of the LAGE-1.

In one aspect of the invention the C-terminal of NY-ESO-1 is fused to the N-
terminal of the LAGE-1.

The immunogenicity of the fusion proteins of the invention may be further

increased and/or the production properties of the protein further improved by
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termnal of the LAGE-1. i0 The i munogenicity of the
fusion proteins of the invention may be further

W0 pses®ed and/ or the production properties of P€TES2008/050879
protein further inproved by 14 W 2008/ 089074
PCT/ US2008/ 050879 incorporation of a fragnent from a
further heterol ogous antigen, for exanple protein D,

incorpcﬁg@urfﬁ fﬁ%rch)tﬁ[? thg?n% ﬁ@fggac%#%qt%}[%ﬁg i%{gmple protein D,
a surfdc@nyﬂaﬁéuﬁ%fcmb éw % BEVd BAteriad | Hgémbbﬁmgarrﬁk@haath Further
can be obtai ned fromV\D 91/ 18926. The proteins for

informatiel ogiimmunelegicalsiusiorpaarinesis dﬁrl\teﬁlefrplme@@ielm [Aveait berpbtained

,ny@ hem cal |l y conjugated, or may be expressed as
from égﬁgigr%nt fusion proteins. In one enbodinent, the

frhelmbtenm@w Ml Bi@X irf esfigtbrapaftnee of he rmeseritumwentuon may be
protein. The further het er ol ogous fu3| on partner

chemlO@H%.Cﬂﬂqu«atw o DAL SXEreRsedeps repRBbIngn @@of@ms In one
embodLHj%@tgl‘fhneog{s cﬁf%')%?'ﬂ;ﬁ g?pydrse%%d ?E d FécS?‘rﬂﬁﬁaﬁﬁ'f Soh @??telr]

expression en anc
dhe fenthardheterdlogdussfukiont ;bmtndfremay aksigbimsprovilimn T helper epitopes

(immurgﬁgglgglrf@,?&.egért%{ gq{ﬁrglﬁlylmmn y o%ﬁé?elssfr}%sﬁ}@epr%?em aef higher yields
(expre@éi@r?‘@n'ﬁ%ﬂ&e the Bhet @r‘nﬂoa ntd?r‘is% V@iharenbies I%@Eus fusion partner

nprises about or exact the first 1/30
may bepboﬂhmmmeunolegma;bf@imbpanttnma@anﬁxpr&aslmmerdmrdmglparcbner

09 of t hi nmbo id

Peve srtedifeltdhePranin® RSB WEFRBve oS Efhfidses, about or

exactlyntmé f¥st $/elsttthe Wrein fbh ek&v@ pRIThBeutasH dl@achly ARRind Hbidy 1 to 109 of
Pro. In a further enbodiment, the proteln D or

protelndar |Ivath18v@ﬂbﬁélrr¢eﬁt aoVAn Psies By endiastd Thr obwrinative protein D
act]y r ot e
soauo BEEFR A MLRBIERLI Ry 0ot Sk SYEH R B8 1n e

embodimmtnttherpr@@aﬁ |D0<t>r ld@m/amse tﬂf@resematprts@ssem@enguetsobf about or
protein. Gener in fusion Brotelns of th
exactlyparamc@weﬁpﬂo’%? OftFPth%"r‘ &-dnpons ¢ PQ'giQr\FethlesprﬁEﬁ'n D for use in

the pre%bﬂf ﬂ%ﬁ@oq ﬁoéé‘ nBPlﬁcﬁ%ggé %Pkt@%%q@%ﬁ&%o@t% {))tlrgté iRe'Generally,

I Ses € am no aci
in fuswemx;amrtﬂues btihedoresentiavéntic, thepsotein D lneripatitesismddlipidated.

I B Erhadd ey teaPioein D fithte CoiBrighs thneganpraqes Met, Asp
and Pré9@r eixanple ABA0aAE FtdFRING Bf %%@EQH'D frh m‘éfﬁt &B%he construct

protein and/or increase the |level of the p ot ei
may cemprleesmronommtr ebf"MEHDlﬂZGﬂ@hpmiem e |Iﬁvienthpught these three
rovides a fusion (frote

additioﬁ@aW af psem?y]@l trp%ls a[tﬁlfty &Wh? pﬁ?@ﬂ% d%r |ggrease the level of

the prot§if @xbRediciPPieedofl s fused to the N-termnus of a
fusion protein of the invention or an inmmunogen

I ggaerEPachdhednvenisneprovides a fusion protein in WhICh the N-terminal
fragment (i.e the first third) of protein D (as described above) is fused to the N-terminus

of a fusion protein of the invention or an immunogenic fragment thereof. More
specifically, a fusion of protein D and the N-terminus of the fusion protein of the
invention may be effected such that the latter replaces the C-terminal-fragment of
protein D that has been excised. Thus the N-terminus of protein D becomes the N-

terminus of the fusion protein.
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specifically, a fusion of protein D and the N-term nus

of the fusion protein of the invention nay be
wW@bfosos®wm such that the latter replaces the  PCT/US2008/050879

C-terminal-fragnment of !0 protein D that has been

exci sed. Thus the N-term nus of protein D becones the

N- term nus of the fusion protein. 15 WO 2008/ 089074

/ US2008/ 050879. O h het er ol ogous, f usi rtne
O R 0G0 GIRST PRADe 0! 9 DBaLE NeTeala Y dieoaluted in the
fusion ProdéifRioT ted .rtvléﬂtubﬁ\fﬁgttéaarbf dr%b@amoﬁfto Foteth BAYrldx@mdié:
protein D, for exanple: ~ the non-structural protein

tr om thef Neerstaustval psoteitsironm deferngiast Vinis) NS1 (haemagglutinin).

rypecaly ST Yatd B AR AP LS8R Riments may

be usedhﬂ&vudé@hh@kﬁmﬁhﬂ@lDﬁél@plebﬂ@@és ~ Lyt A derived from
Strept ococcus pneunoni ae, which synthesize an

Acet yLYtA SeEWeh TR %@@@099@9\1% 66@@”’@9'&% evigh /_\S)@éh},@mze an N-

acetyl- £%ﬁ%—tﬂﬁne ‘égq &ﬁ%ﬁ%tﬁ%&%f@%gf%@t@ ﬁ%ﬁm@ﬁ é*h% (18883 hage 265-272)

such aelthnb refy:raat @metrqui af thetlytA |mmgealle fesdinethg 18 temmhalaend for example
I n on

0
Sta"t'”gwe%teF‘%ﬁ@é% 1§78f u“é%cg ABaf§H 991 31%%Lyt 3651 qﬁ P{if t fgoodiment,  the

| |
rteroBRGSASEH e, BLEF o5y g i Rgg uion

partneii ris GRT3/ B04R3RN PRuetein ceamprisiog BLytA-P2Cbyid, nas described in

WOOB/ﬁQgE‘Z%enBaré@h P!C?:-e(a%lﬁﬁbfra 8 ot ?:bagglnlrﬂ%at%l@dé/)%r%%%u[%ent at its
amino N #Phad BEER AeBEMeR] FrhSBléfedwh@Idg?Vq?OtM%ZWEﬁ gé obhrEys.

include an affinity tag, for exa : i Stidine
Fasion(ripteinskabive inwention @avégoth@dﬁpluﬁguaigafﬁeﬁy\éaga far example, a

nistiing ol {85 I £ B B5140) oSPhiidicl BEniESL 146510, Ko Sfample 6 or 10
hlstldln%u@bldues tTreede twdne‘salhagnfﬂrcéxaneOoéQfﬂnmaﬂermmdl Ip@ht,lon such
he protein. The affinity tag may I ncor por at ed

as the %tqrwmﬂ@nq/%mg t?ﬂ@'nﬁbppftloé‘a@f @ﬁ Féipt‘?'ﬂe BTQ)@@E”HY tag may be
incorpdIeATARECByd R BHRLALRIGISnO iR | nvent i on ey,

exanpl e e con ucte O as described in the
Eedgairespdaifihfusion pteind ad tme imventen niay, n‘drr exarhple, be constructed

as desPRI f. FRUTen 5B, 0 BEEBITRBRG 1910 b Tre Eiggfes represent

|ndepeﬁﬂé’r‘iteééb%ctsa&ct‘ﬁ"eqh\'ﬂéhﬂdh t PGS ES@MiplES e %h&ﬂxﬁé ®f A& proteins
l'es 1-4 and 1 n the Sequence Listing. Nucleic

accordmgu tOSthe nﬁ@sqrrteus\mttlonrare giverninal ades  t+deand it et $@quence Listing.
ynucl ei ¢ CIdS suc

BHElT A T predi AR Bt A, EXienclint B Rileic gcids and

polynuleRC agides saéh tdseDNA/e@rﬁ(tdlfhgTﬂdr Reside oreteid obYhe invention. The
conventi onal reconbi nant techni ques such as descri bed

procespes Rhiainvenden anay bpmestaimed ky eanygntional regaspkinapt/techniques
such ag/bdws%lrlbeg% cManlatls et al., Molecular Cloning - A Laboratory Manual; Cold

Spring Harbor, 1982-1989. In particular, a process may comprise the steps of:

i) preparing a replicable or integrating expression vector capable, in a host
cell, of expressing a DNA polymer comprising a nucleotide sequence that encodes the
fusion protein or an immunogenic derivative thereof;

ii) transforming a host cell with said vector;
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Spring Harbor, 1982-1989. In particular, a process nay
conprise the steps of: i) preparing a replicable or

WO pi08H8®Mr4 Nng expressi on vector capable, in a hpSI/US2008/050879
cell, of expressing a DNA polyner conprising a
nucl eoti de sequence that encodes the !0 fusion
protein or an i nmunogeni c derivative thereof; ii)

t f i host | t .' 16 ) :

505, BALGTR #d fassiEsebish Sl el EBhdiops Peeffing expression
of said IINARoR) ﬁf@rdto"&ébuéélsbld flincai tions pernmitting

expression of said polyner to produce said

IM)ot ergpoveriag isqid preteiver i ng said protein. The term

THOSEP MRS B LAREAR BB Tt TRl 895 R0om oma

into a a@!ﬁtl &vlledThisotare bangdteevad, tioeBgaPEADY aransfdrantions tiadsfection or
infection with an appropriate plasmd or vi ral

Infectlmewﬂfmanu@wmgp@atg p'@éﬁ%ﬁf wtsabvetft@& HBiNgURg- carventional techniques
[ in Ed g
as dedtiel YPRLAE Eildifagrtty 685 S RnoSmEin, ErBOATS Kingsman:

Blackvx@ldf Bcidntifia dludhidatidr3S 80xfohe, Eagland r&3St ofMimedteror 'transformed' or
r ansft, ﬁr mant

il her eaf t er. appl e.re in .
transiariant il PoeaHTies AP SR e fiad Bﬁéc@ﬁ%or{}amég exdigssing the
foreignQerid b aRR bst. Feg%s&y%&%% BB EAR! lfdlcfyudé%‘éq%hb% encoding

sequences enco usi on prot |ns (0] resent
fusion pmt@nmocbmeap@seot/eiveahm are;oo‘#ejralndwso farm Daté of the invention.

inventi.on The repli cahl Ssi on vecto
TPE TaoliERble dxfishSBh . EEathfs, TR B piha Bl I aofibafis guith the
|nvent|@n VB ciaviryTBavédibe chimpatibleewitir the afist defl tBr |9r‘6vfb% a8 linear DNA

l'inear DNA ~ segnent having an intact replicon, and
segmepbR@YIRg By istacH replisear ae@@ﬁﬁmmlmgtsald)meafrsagm@t vgtiDppe or more

DNA n{g?%cg.ggé,te\&hlc egfd;étr&é g@%%tld %%%hgégirﬂ?#e@% ﬁf@"ﬁ%lred product,

such aertbeddNg pdigmer @n@bﬂlngf thbh@roltéiMQﬁttheﬁnv@itldﬂﬁrdrvdﬁrlv\aﬂve thereof,
thereof, under_ligati conditions. Thus, the DNA
under 'ﬂﬂﬂ%‘ﬂeﬁ’oﬁwr@e phes, dhﬁe,[g‘\lﬁrpqwﬁﬁ’éﬁ‘%w rPgﬁefOfrﬁéd or formed during

the cor?s‘?rnu%leH%?W@%ééét%rt e d’e%%gr as desired. The choice of

vector w étermned in part by the host cell,
Wheodhorrmyobeect@r [ovilb Hoeer demrmlrmd mubaﬂymihre bost ealle which may be

prokar)?cﬁ;g Qj’d?é,l Ieéﬁyo&g'b? 5‘arg :glengg(aél%g# ecoﬁ\%&lj ?IﬁE-eﬁﬂtabfe vectors include
plasmiddETctSexPeHRARCPaat & ﬂ)IP'P@ﬁ%?%)ET%S ESbEbNA?%cterlophages cosmids

reconbi nant viruses. In one enbodi nent i n which
and reespbssit omrussm rinbawlembodjmenty@a@mmexmsmts in baculovirus,

yeast cHEQi@J SR ,§ torﬁgl:;{) "oﬁ’"ggﬁ@‘é%?etcg SOt bsdtt SEE14, pPICZA,

pPICZIA@%ZCT@MWGIDESEMBOé‘n@prdEGQ eph’h@aPl*e?)a%t@fp ftﬁstﬁéolfépllcable
vector may be carried out conventional

expresaigpr vepeiPatrea s wagigpout conventionally with appropriate enzymes for
restriction, polymerisation and ligation of the DNA, by procedures described in, for

example, Maniatis et al. cited above.

The recombinant host cell is prepared, in accordance with the invention, by
transforming a host cell with a replicable expression vector of the invention under
transforming conditions. Suitable transforming conditions are conventional and are

described in, for example, Maniatis et al. cited above, or "DNA Cloning" Vol. Il, D.M.

17



restriction, polynerisation and ligation of the DNA,

by procedures described in, for exanple, Maniatis et
wW@bkewsosted above. The reconbi nant host cell i SPCT/US2008/050879

prepared, in accordance with the invention, by

transformng a host cell with a replicable expression

vector of the invention under !0 transform ng

Gloverc%ﬂ,vlg{T ?’gﬁs&ﬁ Eﬁﬂdﬁgﬁg tr an E%rgg]opﬁam ggm@ggqqcﬁ]diﬁo%s is determined
by the NBé‘t' é’él! S"I'Kﬁ!is d ba@bfigithaRaveh R'E." s el Dl thatedWith b'solutlon of
7 WD'2008/ 089074 PCT/ US2008/ 050879 d over ed

CaClz (QeLhenr@saé Prac. Naig#\cathScic a7 685 21 f Bher withviangplution comprising

o midGBRt FRES, oL AR Bioke JRElaelly, JRiSpeh win s

morphdPlojHorepard-sulPpdiié 46ioh®bCitardd glyddrelc. Méahmafaadcells |n culture
Sci., 1973, 69, 2110) or with a solution conprising
may berangiosmed’ tpgb@lcuop]@g?g)reg@gtgggn Qhnthe xeetoe onto the ceIIs The

mventlﬁrl\D )régﬁ)%tno?g% tahﬁ&tvﬁeﬁlqr%s[f&lr’r’?ed Wi h aseplicable expresswp vector of

r opane-sul phoni ¢ aci
the invétioral i an cells in culture may be transforned by

5B TSP el SR A By W it

e res&'bﬁ fiRd pEdyXhitAhs® replicabl e expression vector of
XP | ertﬁnventl\c/)n the DNA nay be codon optim zed by

%ﬁndm the rahsioqmed hast fceH tunder taoditionsipermiting expression of the

e ssion.of the rel evan t he
DNA pBSRIES Afiet ot Sorbyfn TRl B otencribehidh oF eretiplgy Maniatis et al
and "DRP ORsHh@Ncitdd hbsve. DNAUQOEWabI}StF@ééII BOsuptlied with nutrient and
conventional Iy, as described in,” for exanple, Maniatis

culturedtataa tempaeptumeNpeloohD e 'th @fptg@gv@f thq;mrgsent invention may be

oxresBh T ALyI8, 6 BdTaRiP BT S B 4 M Bgposoo i €

coli. PafiRuRireseis offfvesdli suthrey be 5 expressed in
prokaryotes or eukaryotes such as yeast but are ofte
Bxpr eA8S§: BrcrEptic gdysagepadenivad EpmshiPAithal isgakE:del 10 A-8(chlD-

pgl).A-B o I@al}lA%%%quﬁg (e mﬁﬁ%%ﬁg‘ﬁwﬂﬁvf\%@ 8'§9,\§2 January
1985 @,th@é%@%(ref Proc. Natl Acad. Sci . USA
8-92, January 1985 Bi ocheni stry) BLR@(S

l'\lovag@EE WE3USIQV@@QBaIV\6|gMﬁﬁ\dﬁﬁwoglﬁgogmbﬁ)’ 680 éLR is a

recA” @%r‘fv tItV mgy g% 2%mp@§ﬂp§§ﬁ%ﬂ%.s géeCtI% an%éfk& of, for

exampreeataﬁémycmeoremnn@e Idri amipgsllint @eRtance iiNGecdporited tbofacilitate
facilitate identification of the successful

identifiga{iosy plothgt $Ltgﬁ:e§$fu{ MEOrRRYAHBN Ph e FRININRIFARE BeRe/ComstRICt into the
expresidh sySigM €SS on system

The product is recovered by conventional methods according to the host cell and
according to the localisation of the expression product (intracellular or secreted into the
culture medium or into the cell periplasm). Thus, where the host cell is bacterial, such
as E. coli it may, for example, be lysed physically, chemically or enzymatically and the
protein product isolated from the resulting lysate. Where the host cell is mammalian,
the product may generally be isolated from the nutrient medium or from cell free
extracts. Conventional protein isolation techniques include selective precipitation,
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5 The product is recovered by conventional nethods
according to the host cell and according to the

WO owals®as i on of the expression product (i ntraR€l/Us1088/050879
or secreted into the culture nediumor into the cel
periplasm. Thus, where the host cell is bacterial,
such as E. coli it may, for exanple, be |ysed

adsorofioi; R BatRT vy candy einiy o ERepPaRY; ey, & monocional
antibonhgflﬁﬁmf Beluhast cell is mammalian, !0 the product may

eneral ly be isolated fromthe nutrient mediumor from
BeIprotedts otther present DyrVEGR pehArovided either sollills ipra liquid form

or in %8@}8@@%?14 f%fﬂ%;%%sﬁ%égglmgﬁ on p@géoBrowoless V&armaceutlcal

compositibarsaich Hsap Waccips dorfdrighid ¥ fasioamrbeds apthe presentinvgntion and
a nmonocl onal antibody affinity colum. The proteins

a pharmacewicaly @senptaol/@xkiPigAt-ar e provi ded either sol ubl e
\/\Vhee’;he%#rﬂﬂl]%gﬁéﬁ gPr]]e 8 eréBelfi’tlé é’cﬁﬂ@bé Far?‘%gf: gte?bregpﬁt ipvention can be

admlnlsterqzmgnt pbarmanﬂutmall;a amneptatﬁe cpneperatldmg &Sudarsipraparations may

._protein of the |nve on
routlne&qulﬁtggbgggrgg@q:éjjtlg@ yalgxpg%rpt@ &(EQ%%ﬁ@tlov\ﬁéﬁ salt, buffering agents,
[ t e
preser\gér?!gggméér%ﬁ\ﬁlgt?]ltel%bﬁrléﬂgn%gﬁﬁl%%ﬁnntﬁwg@é QRterftfating®gents such as
adjuvaptsantbcyakinesalang cmtloeplisabtrer ;ﬂn@paeam agentsSuch

epar at i.ons t|ne tain armaceut i cal |y
Rhe BRhdliieS S ARtend Gl ichh B BRI RL At BRingrepted, the
severitpr 6 ¢/ dohd¥Ridn, Qﬁgplﬂtllvlidu%alC@ét[érﬁrﬁaraﬁ#&@ﬁseﬂ‘ﬁilﬁcﬂﬁg age, physical
| mmune potenti ating agents such as adjuvants and

conditiey;t sizenard ameigbpt ihendlirafiopt akthe Heraipent.i theagetitre. ofTrencurrent

therapggﬁg%b?bﬁ%éeisﬁgeﬁi?gg?@% Sf uefd?fﬁlnlsgr%tbp agﬁrtilihéé uIlag{ors, within the
knowleelgadarid eRpettise oinhievielled preattitiontgr. pmh@eétfebtbré eé Wekin@nown to

age, physi cal.  condition, size and \/\El(g t he
those g P&i'f‘érry skilltiRether at ﬁ%%tca”t Re agdrgsee fW'E*bﬁ@quEﬁtth@” routine

expermﬁ@ iﬂBﬁe #acfgg@/r?eral\g‘%@ rﬁgg'tﬁ?(tr %U?ﬁa&% Jé'esbf 8tHaoﬁHdlwdual

now edge exper
componénﬂshcar d:mfabmhtlpmsad:hereobberuseﬁhm n‘;,attteohnghestesa/feldose according

to sou% r%qip%lsjgtgargr\%%{ ﬁlftryg 39@? W?féchogy Ht%shee Irotrdlﬁatgly seﬂ in the art,
howevEX REA ﬁeﬁét?édt%a¥ ihsis® U%He& 3oW¥r BbSE &5 RferbBRE d8se for medical

maxi mum dose of the individual conponents or
reasongo pisy alaelogiesl traa$<mﬁ obefonsadyaltyhanyi sthetrhr@alsogaestt is generally

expectif tiatse el RERet 65 ) RBEESS B Hichg DLRRTER: ang peferaby 30

_300“9 however, that a patient may insist upon a |ower
ose or tolerable dose for medical reasons, o .
i pBRGATRSCE dhe rrhastlasetical gorpesitiens wsadytooagrinister the fusion

protelngeoefstﬂgsrn\{érﬁlonswﬂ%%a\{elc% Oof?g%t\% cp?g@gﬁao‘bl?longmgontam one or

more dthef eumbbya§§b0|ated antigens, polypeptides and/or peptides. For example,
members belonging to the MAGE, LAGE and GAGE families.
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- 300 pg. 5 In one aspect the pharnmaceuti cal

conpositions used to adm nister the fusion proteins
w@Rooshgoorsaiventi on will be a vacci ne. The vacci PEI/bsz008/050879

optionally contain one or nore other

t unour - associ at ed anti gens, pol ypeptides and/ or

pepti des. For exanple, nenbers belonging to the MAGE,

EerRED s oK O AG1 | hd G £SB. Preasmbpdipgnt of the

presenMidentibh tt%l@ i8 HROAHER Bt cathpbdifo® CBEPMINg &S Hni é’rﬂtlgte"rheé&nponent

is provided a conposition conprising (a) an anti

comprla@gpa)rﬁ\bYrESQﬁn@rr LGy 1 ;atigeEsy fusion p/aGEn 1asadese doherem and

() an HTeBR RO EEhRRF SR EGREEMIEDE, BB clusih, Bolsff in one

embodimet) thebc@npositior niay funites @Ump}ﬁlsélafmred]warftldstd@”crlbed herein.
conprise an adjuvant as described herein. The MAGE

ahei Mok cﬁﬂtlgge fon s '%d%lmb'aﬁt'%W@brﬁﬂm@'@Q e full length
MAGE gﬁt Pgﬁﬁ Nﬁ%@ﬂ%{owé HROMALSE - anﬁﬁ%ﬁ rnﬁ‘z?\} béfﬁlwse taﬂ‘?n%gmc portion

rise an rmrufogenit
of MAGI imwhidh 1, 223, 8,54, A.8,8, 1D, or8moﬁ3 am@lacmsrreawmmleted from

%&i ds . be del eted from r substit ut ed the a {1
or sub lﬂt&ds!g%%ﬁl?léno PRIdFRAUEREBJ] rﬂr@ﬁ?e&‘ ?Cﬁ FQE prese” invention,
2 amln'ongﬁaé'rﬁﬁ He aeI%tEd“Pro?rF‘tH’é NTB iR Bk ?r‘i@‘l‘l/l %?ence In one

term nus of the MAGE sequence. In one
embodtrhenqoroésthet pres'mtt iirrenition win C\Mhnchettwwtarg@enu $S I\M%E%B or an

e oo TR TSP v i Ehas PEMEROR AS A0 FRRE aRno acia 3 to

314 of MA@Equarrbodl ment of the present inventi on there is
E'Yow ded a conposition 5 conprising an . .
OpsCeMmbpaiarent efntheg@ﬁe%ewlavemtm rer 5t pravidggd a composition

comprl%ﬁéé Ig $%Eﬁ%ﬁ%q rﬁlgpﬁ ngJ;? go% #8%(?%%'0%8?%%& herein and

a fusiohusriotgin pdorh@iiging TMAGEMAB bhtgdMCGEIMInaaltéraative embodlment the
rises or consists of the MAGE-A3 antigen and

fusion p{@nglarpqg@;prﬁy@g ths MAGR-ADAPHILN REMRHBEE OpEONSists of the MAGE-A3
anhgerﬁQH@el LSighnat %ipﬁgﬁg&ﬁﬁn% mg%tgoutgpaﬁﬂﬂo&%é‘t%'l (§r Sbout the first

I nore am no a
109 anﬁlnomqutSJOEpmté)nGDamerphlcmmbt twe obstoreudraitho amds rfrmm protein D

are opliorall SUbSIERPET i WGk H8E SIGTH Se0seans 9 Pheieds i optionally

presenBlifk8dtioR-to the flfétsl'OQ"hrﬁFn%teﬁhcﬁésoPéro'té]ﬁ Pr esent
I'nvention may additionally optronally conprise one or

Hfbe dusian rmo@deef the prleselktelngenttmrt mmrﬁdmtaormwmwellyofcomprise
eantl d.the  fusio artners or fusi
one orgPErEARUAG B b efiiars” bbrgh ti oadkeee 4 The BRtiget and the
fusion @fa@@t@l‘g or TuSioAMpARNEC beteiBY ob ®etiésh ahearitRehhnd a His tail, if
quences of the antigen and/or
present he amino acids may be unrelated to the sequences of the antigen and/or
fusion partner.
Fusion proteins of the present invention, as described herein, may additionally
comprise amino acids Met-Asp-Pro at the N-terminal end of the fusion protein
sequence. The Met amino acid may be from the original protein D sequence or may be

from an unrelated sequence.
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fusion partner. Fusion proteins of the present
i nvention, as described herein, may additionally
W@ 09p03®e4 am no aci ds Met- Asp-Pro at the N-terP@TEB208$1050879
of the fusion protein sequence. The Met ami no acid
may be fromthe original protein D sequence or may be
0 froman unrel ated sequence. 20 WO 2008/ 089074

CT/ US2008/{.050879 I n one enbodi ment he sequence
enG RTulaRAC B RoCR G PRachRBRpra eI SRR MAGE-A3 and
proteinUS ot 0s€ MR £ihsOdf thBeprBEEsERVehiERY s8dwh $nh SEWND NO:98.
SEQID NO98. SEQ ID NG 98, fromthe N-term nus,

I n
SEQ Ik bipiPBsamtthe N-temunks gonerriagsdbe faliawiog deaturest - 18

Amino B8R BE T o sBhal s ¥laNaE bl rfRifinD idthoRB24 M8t ana the
2-Lys and 3- Thgutsdtitpticrise? Msp #wd BcPraciotshd Bafive’ aa 2-Lys and 3-

i nclusive of ami no acids 20 to 127 of Protein D Am no
aci ds 128-129 uhPepbR®EiaR no aci ds Met-Asp at as

Amino B 2P R fdS 26 ETR VTN Phaes)
Amino Acidsol 28:1218 442udrEBatedr &hadoedcialsi Met-Aspdst &h yt+28-929 to create a

Amino acids 444-451 7 his tail The present invention
al so extends t oCRBINYRI® of preparing said vacci nes/

Amino %@%91536-?43173 a”ﬁ'aéfheﬁ%' M’AG’E@'(%WT% &60ds 3314 of Mﬁgl%:i)

vacci nes/ conpositions obtai ned by or 5 obtainab
Amino ahidset?hé4i3 desunidiaiad avisiooiacidspGhp@hati on is

. ener al | escribed, i.n Vacci ne Design ("The subunit
Ammo%g@s%{ﬁ-%@ﬁm azg\ﬁ)?&lh" (eds. Povvellg M(F. & Newmran
vhé) pres&RP MvdntioRURISEr eg@entieWMo ¥estkdds BTCpRpariall 88id vaccines/

W thin |iposones is described by Fullerton, US Patent
compogitiogs, 87q. torhigsiansiprateitot athsvascingsécgineesitions obtained by or

- j | nted in a vaccine O
Obta'néfdc?%ﬁ‘gﬁg%)?noﬂﬁ%ggﬁﬁg&%bn% éention. Suitable adjuvants
vactind ereparationigigenesalytdesetibedsn \aldemenDesighy(dTiexisdbunit and
. gel (alum or alum niumphosphate, but may also be a
adjuvagippperachc {egpumowalioM-br & iNgwmap Mg))- 6E99%) Pleroiniress New
i ; r QS t :
York). SARRERHEA0n Wi KpEles I dcBeo Bl FARHOR B8 PRt 3205877,
Pbéysaioohprateias , ofothe prseph dsyardpeneay 6 hedjukandeeh in a vaccine

formulil” B e U oT o SUTAPE e AERe MLSEF F BRRINRb Bljcpuch as
aluminfin Y aeBtid 8 &l JakmMEbP Y @h@tim phosphate, but may also be a salt of
calcium, iron or zinc, or may be an insoluble suspension of acylated tyrosine, or
acylated sugars, cationically or anionically derivatised polysaccharides, or
polyphosphazenes. Other known adjuvants include CpG containing oligonucleotides.
The oligonucleotides are characterised in that the CpG dinucleotide is unmethylated.
Such oligonucleotides are well known and are described in, for example WO 96/02555.
In the formulation of the inventions it may be desirable that the adjuvant
composition induces an immune response preferentially of the TH1 type. In one
embodiment there is provided an adjuvant system including, for example, a combination
of monophosphory! lipid A, preferably 3-de-O-acylated monophosphoryl lipid A (3D-
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Such ol igonucl eotides are well known and are descri bed
in, for exanple WD 96/02555. 1In the fornulation of

w0 b@siosppeht i ons it may be desirable that the aRfTIU82008/050879
conposition induces an i mmune response preferentially
of the THL type. In one enbodinent there is provided
an adj uvant systemincluding, for exanple, a

mPL) S8R An AdmRIMEL AL oy o bPppBaitd By age Ratce a TH!
respongg%aqag G50 (rdRRRG/ 050879 MPL) together with an

al um nium salt. CpG oligonucl eotides may al so induce a
IrHene reé@mmg@néﬁuerﬁay rEpvided e rampedidien qampiising a fusion protein

os e85y S0 ' Suligt, Foefo BTl PERE ron o o
monoph@ﬁ?mliwt liisio A:@m:ra Samhlh mrweﬂ% Nedrtiouany tiee cbmbination of QS21
nophosphor vyl a saponin derivative,

and 30hRHAL @@ﬂ@plqseﬁn@ o o niT 5% or o loompaadingen b cpPpogtion where the
Qs21 dl (ﬁ_f[;én%ﬁ W|fF1 erl%ﬁeﬁ@%&&@&@d Hr?ﬁfor%?éﬁnbﬁe formulation that

uenche
may behmbd%c&npﬂlsestSQSclmwﬂ:’u & Waoﬁﬁéﬂﬂm%or@)«ample an 0|I in water

emuisigR iy ﬁcb%ﬁﬁa\?\/&}@ 5100 AR ol NGk Uik dpioHse in the
presen ﬁn@ftfb’n' %8%5?%1030‘?\%?{*‘8'( C?@J by uwalent thereof, for

ation for e 0 present inventi
exampteommlansml mﬂateriﬂmm!@bngor@@adrpoeqmavmremlamwm é@bord"lmgly in one

exanpl in an oil in emul s or as.a li
emboci e, ¥l itvarighangle Bharcvidin & vilfirt, poRRESg a fusion
proteinRsf@RE vdrivArdricPan bighant, Sfopéﬁé(ﬂn?@aél dé3&MetPabove. The present
conprising a fusion "protein of the invention and an

inventiemjalaeapxtentis o enetiprie oéspra@@rmg baeciagp@ad comepQsitiensneomprising

s to nethods of preparing
fusmnb/ %H%i@grhe%&?@%%?% ons conprising 5 fusion
Phetgessntaaveetist alkedcdrieemiptated iglipsgseniudlaiceadids polypeptides

al so contenpl ates delivery of nucleic acids,
or peplides, pe stesgeked hergia jor yascination Jeeliveey oh @pbinertides and peptides

can be!REOTMER ackBIdE o sBhaBRl VRGO RILAE BhictEare wel known

in the :m otmammembmtiodanenmmhé dkinem of mnctehreaadtmay beaambhmllshed by
di the deliver f nucl ei.c .ac

ex VivoRBgiS SheBY BSTeVER 4 Peb el Babisat: G Ak Abgines gy the cel

to mcld‘d@ b ddnRBT as88ALREL antIRIE tdrePtdintrGNRinE eid @Egﬁw@%ré‘cﬁlcbll into the

to 1nclude a cancer associated antigen, and
subject. einngenefakithig may inodiendoddciien in vitnoooftahéunatiobpleeapy of a gene

into a clfrllll(%ré}fqr %‘L]l;.gfactc 889 rgﬁmalnggh genﬁilgaqg %idlr?%%rl)e illgsr)%%e subject.
The fusétRingf Eop Bl tHeehardlisignddreo e asTel dorltloy of e UteeReElements, which
cell(s) to the subject. The functional copy of the

permit geresgonnakthepgendl i Simiganetisally engineesed @elé(ﬁénté\lumerous

transfe\éﬂ)r??né t s@u&h&%( REShy dddgéé % v\geneﬁgﬁéﬁropﬂa éjgxpresswn vectors are

genetl y engi neer e
well known to those of ordinary skill in the art, some of which are described in PCT

application WO 95/00654. In vivo nucleic acid delivery using vectors such as viruses
and targeted liposomes also is contemplated according to the invention.
Abbreviations

CO collagen-like region
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transfection and transduction techni ques as well as
appropriate expression vectors are well known to

w0 bwseswi4 ordi nary skill in the art, some of wWCTHS208050879
described in PCT application WO 95/00654. In vivo
nucl eic acid delivery using vectors such as viruses
and targeted |iposones also is contenpl ated according

the i ntion. 10 Lati CO col | - ik
Wlglesh 22" Wehadtin as0TRe peaPOLEBRASR0 B 5 e ol |
pD1ipUt  cOptASIAM kirdtenif@gi on (col I agen-1i ke domai n)
PD1/3 protein D first third Exenpl ary enbodi nents of

i : ' t . ' . ' .
Exempi2tY ePbdifiefis 5 ARon! 6T a0 e uqBOEE Sea @i odibding
same arsipodvidedtrs TablebulsBon prot ei ns and the nucl eoti de

equenc encodi.n a are provided. Each nucl eotide
Table {Exe erer@%%‘?ﬂm%Hg%gE@’sQﬁ‘ié?gﬁ'”%ﬁ{‘gé?‘? Rlplgefigs Spadence
encodipg SaregRe RTa¥Ided: iRRChsuiilROTide Sepuanceiiedesaigd lpy fibjpct matter,
identifiggh By swiqLieonydieotide segquensguderidiari(SEhE N&igrenawsatderth in the
sequenmedisting. iEsacheasiontprdteiy issdggasibed royt Sudjectindatiern, fdentifiey by
unique@nuindbcaoid sequen caciddn e SECRID B i driceset(FOERIN Dhe\&@quence
listing.and set forth in the sequence listin . SEQ TABLEI

SE J_ENCE ID NO DESCRI _PTI ON COVPONE UENCE
o ., ol 256BySk L EdeRpribun <01 Buponents
NY- ESO HybridEallagerc NiY-ESOotiduA Gip1 & miitheal)t calldgesngen
| S R TR AT i o ™
. ] i - nutl t segl
pr oCellagdd Hybdomaltol | NY- 2 ESO 1/ LAGEla WO (leR10bp
(COoJQnEgpLi M sed) NMDP initiation sequence I- Q§37bp
Linker 538-543bp
LAGE1a 544-846bp
His-tag 847-864bp
Stop 865-867bp
Embodiment B — nucleotide sequence 1/3 protein D/Hybrid Coll NY-
2 ESO-1/LAGE1a WO coll (codon optimised)
MDP initiation sequence 1-9bp
1/3 protein D 10-333bp
Collagen like domain 334-540bp
NY-ESO-1 334-867bp
Linker 868-873bp
LAGE1a 874-1176bp
His-tag 1177-1194bp
Stop 1195-1197bp
Embodiment A — amino acid sequence
3 Hybrid Coll NY-ESO-1/LAGE1a WO coll with His-tag
Collagen like domain 1-70aa
NY-ESO-1 1-179aa
Linker 180-181aa
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1/3 protein D 10-333bp Collagen |i ke domai n 334-540bp

NY- ESO- 1 334-867bp Linker 868-873bp LAGElL a
W@700808906bp Hi s-tag 1177-1194bp Stop 1195- 11BFHPS2008/050879

Enbodi ment A - amino acid sequence 3 Hybrid Coll

NY- ESO- 1/ LAGEla WO coil with His-tag Collagen like

domain 1-70aa NY-ESO 1 1-1 79aa Linker 180-18laa 23

\Aﬁ ’)anl NQAQN7A PCT/LIS2NNQ/ NENQ7Q CSEO-TARIL FI CEAO JENCE

rOvU07 VOJUT= T OI7T OOZUVU07T UJVUOUT J LY TP

SEQ> NO CONSTRUCT DESGABHEAN COMPONENTS LAGEL SEQUENCE
ID Ng2: 282aa H GONSFRIGTDIESERIBIKMN nent B - | GAMBONENTS

aC| Eéﬁgqlﬁl,ence 4 1/3 protein D Hybrid Coll 182-282aa

L ACElL 4 \MD ~n0i | wth LI o fgﬂ MNP 1 n
oo v oo vV

UL L] LI e C 3 LA =4} LI ] CT AT T U

seqU@rﬂ@Q 1-3aa 1/3 protein D 4-11laa Col | aged®F2%&aa

dompt p bbHIMLRP 82— abhinB{eid ofiegaa Linker 290-291
o o G AR on e 390 T AP B et

EnbM@iintiation s sqapenEe Col | trunc NY- ESO- 1/ LACEBaa WD

K’?’l gg%r%géi,qlgpggggtl m sed) Col lagen |ike donaiy_141£bp
Collagen like domain 112-180aa
NY-ESO-1 112-289aa
Linker 290-291aa
LAGE1a 292-392aa
His-tag 393-398aa

Hybrid Collagen truncated NY-ESO-1/LAGE1a without collagen

Embodiment C - Hybrid Coll trunc NY-ESO-1/LAGE1a WO coll
5 (codon optimised)

Collagen like domain 1-72bp
NY-ESO-1 1-399bp
Linker 400-405bp
LAGE1a 406-708bp
His-tag 709-726bp
Stop 727-7290p
Embodiment D — nucleotide sequence-- 1/3 protein D/Hybrid Coll
6 trunc NY-ESO-1/LAGE1a WO coll (codon optimised)
MDP initiation sequence 1-9bp
1/3 protein D 10-333bp
Collagen like domain 334-402bp
NY-ESO-1 334-729bp
Linker 730-735bp
LAGE1a 736-1038bp
His-tag 1039-1056bp
Stop 1057-1059bp
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Wa r®spsorei n O/ Hybrid Col |

Li n
Sto

coi
1/ 3

ker 400-405bp
p 727-729bp Enbodi nent

LAGEL a 406-708bp His-tag 709-726bp

D - nucl eoti de sequence- -

6 trunc NY- ESO 1/ LACELS2006050879
sequence 1-9bp
domai n 334-402bp

| (codon optim sed) MDOP initiation
protein D 10-333bp Coll agen |ike

NY- ESO- 1 334-729bp Linker 730-735bp LAGEl a
73671038bp—Hi-s—tag—1039-1056bp—Step—1057-1P59bp—24
SE@®D 2008/ 089074 PCT/ USARIEJ50879 SEQ TABLEI| S CE
ID NO:NO.  CONSTFeQNSTHRIGRT FESNRIBTAZNENTS EnbodCRMPONENTS
| ety € Ml ol LOGE g Y30 ANET 0 g i
Eﬁﬁéaila@}tllilfevaomﬁimo aci d sequence 1/3 protejln24aa
o SO WEH T i ati onsequence-L-3aa— 115 pr-ob i 108
4- 1hinker Col | agen i ke domain 112-134aa NY- iS@-135aa
1121 g6¢aa 136-236aa
His-tag 237-242aa
Embodiment D — amino acid sequence
1/3 protein D/Hybrid Coll trunc NY-ESO-1/LAGE1a WO coll with His-
8 tag
MDP initiation sequence 1-3aa
1/3 protein D 4-111aa
Collagen like domain 112-134aa
NY-ESO-1 112-243aa
Linker 244-245aa
LAGE1a 246-346aa
His-tag 347-352aa

Hybrid NY-ESO-1/LAGE1a without collagen like domain and contiguous

cystein rich region (8aa)

Embodiment E — nucleotide sequence

9 Hybrid NY-ESO-1/LAGE1a WO coll (codon optimised)
NY-ESO-1 1-306bp
Linker 307-312bp
LAGE1a 313-615bp
His-tag 616-633bp
Stop 634-636bp
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Li nker 244-245aa
Hybrid NY- ESO 1/

W@ r@8/089074 guous

- nucl eoti de seq

LAGEL a 246-346aa His-tag 347-352aa
LAGEla wi thout collagen |ike domain
cystein rich region (8aa) Enbpdi/IE2908/E0879
uence 9 Hybrid NY-ESO 1/ LAGEla WO coi |

(codon optimsed) NY-ESO 1 1-306bp Linker 307-312bp

LAGEl a 313-615b

AN 2NNQ/ NQQN7

p H s-tag 616-633bp Stop 634 636bp

A PCT/LIS2NNQ/ NENQ7Q CSEO-TAR

w2 UU0O/U0JYUT

SE@E UENCE | D NO
Nﬁij hdi ment F CON&JT%CleESS&Bﬁ@Nm 1/3 pr 0C@MPONENTS

ID

= I Ol  OOZUVU0U7T UJvUOT J YL\ T

CcONSBRIE 1DESCRI PTI ON COVPONEﬁEQUENCE

10

D B ditiehP?

141[]@@3@,(% d codon optim sed)

v, Lt rrotiiy BRI NYE R WO R ot dpfiRised)

9oo

Lo o

643N@F5hspt|atle||n§etqa|@n966 963bp Stop 964- 966bp 1-9bp

Enbodi am no acid sequence 11 brid
I\I\/ IrAEEI a \I\ﬁ r\r\l | q |_|y 10-3%%‘9_)093

T O

Li nR¥+ES631 104aa

with Hcoc tan NV-ESO- N1 ™1
LA LI LI LI =4 I.LA!\.J LI\ L} | —— ) = ==

LAGE1 a 105-205aa Hi s-t ag|38346536bp

as |jgRBedi ment F - amino acid sequence 637-642bp
LAGE1a 643-945bp
His-tag 946-963bp
Stop 964-966bp

Embodiment E -

amino acid sequence

11 Hybrid NY-ESO-1/LAGE1a WO coll with His-tag
NY-ESO-1 1-102aa
Linker 103-104aa
LAGE1a 105-205aa
His-tag 206-211aa

Embodiment F — amino acid sequence

12 1/3 protein D/Hybrid NY-ESO-1/LAGE1a WO coll with His-tag
MDP initiation sequence 1-3aa
1/3 protein D 4-111aa
NY-ESO-1 112-212aa
Linker 213-214aa
LAGE1a 215-315aa
His-tag 316-321aa

Hybrid Collagen LAGE1a/NY-ESO-1 without collagen
Embodiment G — nucleotide sequence

13 Hybrid Coll LAGE1a/NY-ESO-1 WO coll (codon optimised)
Collagen like domain of NY-ESO-1 1-210bp
LAGE1a 211-540bp
Linker 541-546bp
NY-ESO-1 547-849bp
His-tag 850-867bp
Stop 868-870bp
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12 1/3 protein D/ Hybrid NY-ESO 1/ LAGEl a WO coi |
H s-tag MDP initiation sequence 1-

wa20808174 NY- ESO- 1 112-212aa Li nke
215-315aa His-tag 316-321 as Hybr
LAGElI a/ NY- ESO-1 wi t hout col | agen
nucl eotide sequence 13 Hybrid Coil

FaWa¥
CO1

with
3aa 1/3 protein D
r 213- 214aaPCT/BSH08/650879
id Coll agen
Enbodi ment G -
LACEl a/ NY- ESO- 1 WO

i III'\ r\lr\wni I'al o)
KC—COoTmar 7 O1

rTeoaon U'JLI LILIL| OCU

FSO-1 1-21(b
hisTRUC

WU Taygcii i

SEQy.
ID N@:

GABLEA11- 540bp
§BE\§C&BT@Nbp St op

Li nker 548EQUWENCE
BEQNPONENTS

_SO 1 547-@Q
A

AT

pro |nll§ hrlri Coll 1L AGEl a/ NY-ESO

26

BYERoE e

(Ig:\ncgllll(godon

O-1 \WD coi

14 MﬁlFf mltﬁ@)ﬁ sdoRenpeti ati on seque

o oot

nce 1-9bp

proli@/#m{% IJrETA333bp Col I agen 11 ke

234 CE1 a 541 Q7ﬂhn

L | nllor

domal n of
Q71976

AR A~ S &

NY- Egltgerslike dqmgts\oof Wd5$@g1 1180-

OT—1——0O71TC

1197bp St

119§A§%ngp Enmbodi nent G -

I I\fII ».I r\l\/ £SO \AD
iy o1 u | = |

1
S

am no acid sequen
WO—-coi-

wi+t h L
VA" L L |||Q

Lin ker

871°876bp

NY-ESO-1

877-1179bp

His-tag

1180-1197bp

Stop

1198-1200bp

Embodiment G — amino acid sequence

15 Hybrid Coll LAGE1a/NY-ESO-1 WO coll with His-tag
Collagen like domain of NY-ESO-1 1-70aa
LAGE1a 71-180aa
Linker 181-182aa
NY-ESO-1 183-283aa
His-tag 284-289aa
1/3 protein D/Hybrid Coll LAGE1a/NY-ESO-1 WO coll with His-tag
16 (encoded by SEQ ID NO:14)
MDP initiation sequence 1-3aa
1/3 protein D 4-111aa
Collagen like domain of NY-ESO-1 112-180aa
LAGE1a 181-290aa
Linker 291-292aa
NY-ESO-1 293-393aa
His-tag 394-399aa
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Col | agen i ke domain of NY-ESO 1 1-70aa LACGEl a

71-180aa Linker 181-182aa NY-ESO 1 183-283aa
WOoh®snexy7£84- 289aa 1/ 3 protein D/ Hybrid Coll PCT/US2008/050879

LAGEl a/ NY-ESO-1 WD coil with His-tag 16 (encoded by

SEQ I D NGO 14) MDP initiation sequence 1-3aa 1/3

protein D 4-11laa Collagen |ike donmain of NY-ESO 1

11’) 19N~ Il ACE1 a2 191 200490 | nkar 201 _92Q092Aan0
L00uvUuac | S g \ WS S N (@8 LO L L JUUTU Ll LA J L JL

SEQY-ESO- 1 293-393aa MABkBJ 394- 399aa 27 V\D “SEQUENCE
ID NGDB/ 089074 FLIPNSTRIIET CRIPEIONTABLEI SECOMBONENTS

BN Cifert e LAGE AN 80 Wilfodty qph,

17 col [Hybrid Calhtmans/ MGESe/NY RS @ck wQ @ouo(ﬁodpn. cmtyeeged)
Col bagsden ikeSasiABR &F I9Y-B0RESO- 1 1-72bp -~ LAGH 3oip

72 _ A0 Aﬁn 711
o ks AV

Z I_I IIr\CI '-ru\) '-ru lJlJ I\II I_\) J.
Hi s'—fﬁ@&%lz 729bp St op 730-732bp 1/3 prot e r?%ﬁ@%tmi d
Col L,nké,unc LAGEl a/ NY- ESO-1 WO coi | (codon 181,03 -408bp
UIJLI 111 IVLII" I III LI all Ul bchCIIbC J. UUIJ 1/ 1T UL CT 11
D 16 3%5%1 Col l agen like domain of NY-ESO 1 4@4 il
LAGHk-ag403- 732bp 712- 729bp
Stop 730-732bp

1/3 protein D/Hybrid Coll trunc LAGE1a/NY-ESO-1 WO coll (codon
18 optimised)

MDP initiation sequence 1-9bp

1/3 protein D 10-333bp
Collagen like domain of NY-ESO-1 334-402bp
LAGE1a 403-732bp
Linker 733-738bp
NY-ESO-1 739-1041bp
His-tag 1042-1059bp
Stop 1060-1062bp

Hybrid Coll trunc LAGE1a/NY-ESO-1 WO coll with His-tag (encoded
19 by SEQ ID NO:17)

Collagen like domain of NY-ESO-1 1-24aa
LAGE1a 25-134aa
Linker 135-136aa
NY-ESO-1 137-237aa
His-tag 238-243aa
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Li nker 733-738bp NY-ESO-1 739-1041 bp His-tag
1042-1059bp Stop 1060-1062bp Hybrid Coll trunc

WQ 2@B0890NY- ESO-1 WO coil with Hi s-tag (encodedPCI/BS1998/050879
SEQ I D NO 17) Col l agen |i ke domain of NY-ESO 1 1-24aa
LAGE1 a 25-134aa Linker 135-136aa NY-ESO 1 137-237aa
Hi s-tag 238-243aa 28 WO 2008/ 089074 PCT/ US2008/ 050879

SEQTFABLE—SEOQJENCE—-B-NG—CONSTRUCHBESCERHPH-ON
SEGOVPONENTS 1/ 3 prot eABEEMbr i d Col | trunc SEQUENCE
ID NAGE1a/ NY- ESCONGIRUYCT DESGRIPEIONO tag (encCOMPONENTS

SEQ /8 Jibke id“t:b'uat?bﬁé EFANY-ESERE WO ol with His-
207,16y O B B o e 0

NY- HE® mltuaatmn%ml&nceﬂ S- tag 348-353aa Hybri d 1-3aa

LA 1 wthout collagen Ii1 ke domal n

r\n%l% ér%c#?r;\-/cf ol o) r| r\h ronl rg\n /Qﬂﬂ\ Ermodl fﬂ?1?

nucCe gejelll@ed@r@ﬁtfeomY@%@ru LAGELa/ NY- ESO- [Tl W6 34a3

d LAGEL1 a 1-309b Li nker 31
v B E aSaho o tag. 619 656bp {b72hhka
Linker 245-246aa
NY-ESO-1 247-347aa
His-tag 348-353aa

Hybrid LAGE1a/NY-ESO-1 without collagen like domain and contiguous

cystein rich region (8aa)

Embodiment E' — nucleotide sequence

21 Hybrid LAGE1a/NY-ESO-1 WO coll (codon optimised)
LAGE1a 1-309bp
Linker 310-315bp
NY-ESO-1 316-618bp
His-tag 619-636bp
Stop 637-639bp

22 1/3 protein D/Hybrid LAGE1a/NY-ESO1 WO coll (codon optimised)
MDP initiation sequence 1-9bp
1/3 protein D 10-333bp
LAGE1a 334-639bp
Linker 640-645bp
NY-ESO-1 646-948bp
His-tag 949-966bp
Stop 967-969bp

Embodiment E' — amino acid sequence

23 Hybrid LAGE1a/NY-ESO-1 WO coll with His-tag
LAGE1a 1-103aa
Linker 104-105aa
NY-ESO-1 106-206aa
His-tag 207-212aa

29




Stop 637-639bp 22 1/3 protein D/ Hybrid LAGEla/ NY- ESOL

WO coil (codon optim sed)

MDP initiation sequence

WQA20B/08978 protein D 10-333bp LAGEL a 334- 639PEI/US2008/050879
Li nker 640-645bp NY-ESO 1 646-948bp His-tag

949-966bp Stop 967-969bp Enbodi ment E

am no acid

sequence 23 Hybri d LAGEla/ NY-ESO-1 WO coil with
His—tagLHACElLa1-103aa—Linker—104-105aa—NY-ESO-1
SE@6; 206aa His- tagl_ >JABLEda 29 WD 2008/ 08907 $EQUENCE
ID NOr/ US2008/ 0500 NS TRIFOTTNESGRIREIQNCE | D NCCOMPONENTS
CONGly GAE N2 pr@tpl .
94 LA /Bﬁ %%Cg bm@ 2 g'}IEHl S Etjga(§1 2 e%%lgjecﬁ{) fis tag
Ql:ﬂ .vg._ Lnit1 1/ 3
prolh/@%lrmlaﬁtlomsmwence\GEl a 112-213aa Li nker|1233da215aa

3l6aa H s-tag 31/7-322aa H s N

1/|ﬂno|ﬂ mnfhnnf

b CERIETEED

nnllﬂgon ﬂnd

cysb%GEﬁal ch r egi on (8aa) 25 Hi s-Enterokinas

§12-213aa

Sit ESO 1/ LAGEl a (codon optim sed Hi s-1

seqﬁlg.k%re 1--36bp—Ent e.som nasepsi te 37) 12bp 2¥-2152a
NY-ESO-1 216-316aa
His-tag 317-322aa

His N-terminal Hybrid NY-ESO-1/Lage1a without collagen and contiguous

cystein rich region (8aa)

25 His-Enterokinase site-NY-ESO-1/LAGE1a (codon optimised)
His-tag sequence 1-36bp
Enterokinase site 37-72bp
NY-ESO-1 73-375bp
Linker 376-381bp
LAGE1a 382-684bp
Stop 685-687bp

His-Enterokinase site-NY-ESO-1/LAGE1a (encoded by SEQ ID

26 NO:25)

His-tag (10 His) 1-12aa
Enterokinase site 13-24aa
NY-ESO-1 25-125aa
Linker 126-127aa
LAGE1a 128-228aa

27 His-NY-ESO-1/LAGE1a (codon optimised)

His-tag sequence 1-21bp
NY-ESO-1 22-324bp
Linker 325-330bp
LAGE1a 331-633bp
Stop 634-636bp
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NY- ESO-1 73-375bp Linker 376-381 by
382-684bp Stop 685-687bp Hi s- Ent er oki nase

LACGELl a

W@Q 2a08/08M7E£SO- 1/ LACElI a (e
His-tag (10 His) 1-12aa
NY- ESO- 1 25-125aa Link
27 Hi s- NY- ESO 1/ LAGEl a

1-21 hy

oW aValRVaVaVaVal

NY_ECO 1 292 2294Khn

ncoded by SEQ ID 26 N&RB$2008/050879
Ent er oki nase site 13-24aa

er 126-127aa LAGEl a 128-228aa

(codon optim sed) His-tag

nlear

JSJtyucTicc 121Uy

L\ LU\J L - L9

LI TTINCTT

SEQAGEL a 331-633b B4 636bp 30 WO 2008/ GESAIENCE
ID NOr/[ US2008/ O%@V&TREQ TESCRIREQNENCE | D NCCOMPONENTS
28 UHSRL LSO ACEN s felfedid by sEdinNeiae),

LI e N7 | I | N Ry G Sy g\ AR |

(6 Hisstpg1b#Adis) Ny- ESO 1

a0
\YAVAV AWV | C ug

8- 108aa

LI e

Li nker 109- ft7@Ra

LAGRY.psdli- 211 as His-

H sLipk€er oki nase site- Col |

N-term nal Hybrid Col

§1968aa

—t bt eall anan
C1Tout COIrTagcn

t runc- NY- ESO- 1/ LAGR%110aa

(COQ,QGEa% optim sed) Hi

S- tag sequence 1-36bp{111-211aa

ﬁlllé I-iJer\r'rr'fl‘rJll%i:Hybrld Caollagerfi’ truncated NY-ESO-1/ LAGE1a without
collagen
His-Enterokinase site-Coll trunc-NY-ESO-1/LAGE1a (codon
29 optimised)
His-tag sequence 1-36bp
Enterokinase site 37-72bp
Collagen like domain 73-141bp
NY-ESO-1 73-468bp
Linker 469-474bp
LAGE1a 475-777bp
Stop 778-780bp
His-Enterokinase site-Coll trunc-NY-ESO-1/LAGE1a (encoded by
30 SEQ ID NO:29)
His-tag (10 His) 1-12aa
Enterokinase site 13-24aa
Collagen like domain 25-47aa
NY-ESO-1 25-156aa
Linker 157-158aa
LAGE1a 159-259aa
31 His-Coll trunc-NY-ESO-1/LAGE1a (codon optimised)
His-tag sequence 1-21bp
Collagen like domain 22-90bp
NY-ESO-1 22-417bp
Linker 418-423bp
LAGE1a 424-726bp
Stop 727-7290p
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Col I agen |i ke domain 73-141 by NY-ESO 1 73-468bp

Li nker 469-474bp LAGEl1 a 475-777bp Stop 778-780bp
woh@s@stoet oki nase site-Coll trunc-NY- ESO 1/ LAGHIHUS2008/050879

(encoded by 30 SEQ ID NO 29) His-tag (10 H s) 1-12aa

Ent er oki nase site 13-24aa Collagen Iike domain

25-47aa NY-ESO 1 25-156aa Linker 157-158aa LACEl a

1':0 ’)I:Or\"\ 21 h oc_Cnll trimne NV_ECN 1/ 1 ACEL » endon

ZJIJJOu L 1T hm o ouri T urre L\ OO 17 /A0 T T \VAV AV v N

SEQO jmsed) His-tag J¢ de 1-21 by Col | agenSEQUYENCE
ID ¥&ai n 22- 90RO DESCRIPBHIONLi nker 418CHOMBENENTS
52 LG4 AN SR TR TR o g, 0B FPRBLST

LI "Ll I U'JU

CONSFRIEGTB SR PTI ON COMPONENTS 32 Hi s- Col |1-7aa

truggn%\grﬁﬁg%ﬁqéﬁ El a (encoded b_y SEQ I D I\IOg’ié@aa

| dan
I II D A \9J I II D} J. laa \AJI I Q.&:’CII 1 I I\C UUIIQ.I II \)uaa
NY- Egcﬁﬁbsl 139aa Linker 140-14laa LAGE1 a|34$3%e@aa

Hi SL|Nké|ef m naI Hybrid col | agen NY- ESO 1/ LAGEl4a oM 4 1yaut

cof 'K%E” Frke—domain 142-242aa
His N-terminal Hybrid collagen NY-ESO-1/LAGE1a without collagen like
domain
33 His-Enterokinase site-Coll-NY-ESO-1/LAGE1a (codon optimised)

His-tag sequence 1-36bp
Enterokinase site 37-72bp
Collagen like domain 73-2790bp
NY-ESO-1 73-606bp
Linker 607-612bp
LAGE1a 613-915bp
Stop 916-918bp

His-Enterokinase site-Coll-NY-ESO-1/LAGE1a (encoded by SEQ ID
34 NO:33)

His-tag (10 His) 1-12aa
Enterokinase site 13-24aa
Collagen like domain 25-93aa
NY-ESO-1 25-202aa
Linker 203-204aa
LAGE1a 205-305aa
35 His-Coll-NY-ESO-1/LAGE1a (codon optimised)
His-tag sequence 1-21bp
Collagen like domain 22-228bp
NY-ESO-1 22-555bp
Linker 556-561bp
LAGE1a 562-864bp
Stop 865-867bp
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33 Hi s- Ent er oki nase site-Coll-NY-ESO 1/ LAGEla (codon
opti m sed) Hi s-tag sequence 1-36bp Enterokinase site
w@7003289074 Col | agen |i ke domain 73-279bp NY- ESEET/US2008/050879

73-606bp Li nker 607-612bp

LAGEL a 613-915bp Stop

916-918bp Hi s- Ent er oki nase site-Coll-NY-ESO 1/ LACEl a
(encoded by SEQID 34 NO 33) His-tag (10 Hi s) 1-12aa

ralkinacos citn 12 2A4Aan0 Coll saaen | ke Aom

I
CT UNT TTaaoC o1 T e Ty 290U, U T aygccit T T RS —uUon

D3aa NY-ESO- 1 25TABR 1 Li nker 203-204aa
1305aa 35 GONSIRUCTNDESCRIPTINI| a (codon

" SRQUENCE
COMPONENTS

HissGENNY ESO PRSI Grotibd by SEQ |0

E3LET oy

MUII LI ] [~y - TN

LAcﬁﬁiagaézﬂsb4bp St op 865- 867bp 32 WD 200

5)-088074

EEEQEE%&Q&ﬁ@;@&%gm SEQ TABLEI SEQUENCE ID N

8-76aa

HusNEbﬁﬁChW'Esc>1/LAEEla (encoded by SEQ I D

NG-%

Hi Sthﬂgr (6 His) 1-7aa Collagen |ike domain

Bra6oed7aa

1 [
LT TTRTI 100 1o7dd

10~ 10Q7
I\Il I:Otj(‘

188-288aa

His-N-terminal Hybrid Lage1a/NY-ESO-1 without collagen and contiguous

cystein rich region (8aa)

37 His-Enterokinase site-LAGE1a/NY-ESO-1 (codon optimised)
His-tag sequence 1-36bp
Enterokinase site 37-72bp
LAGE1a 73-378bp
Linker 379-384bp
NY-ESO-1 385-687bp
Stop 688-690bp

His-Enterokinase site-LAGE1a/NY-ESO-1 (encoded by SEQ ID

38 NO:37)

His-tag (10 His) 1-12aa
Enterokinase site 13-24aa
LAGE1a 25-126aa
Linker 127-128aa
NY-ESO-1 129-229aa

39 His-LAGE1a/NY-ESO-1 (codon optimised)

His-tag sequence 1-21bp
LAGE1a 22-327bp
Linker 328-333bp
NY-ESO-1 334-636bp
Stop 637-639bp
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LAGEL a 188-288aa His-N-term nal Hybrid

Lagel a/ NY-ESO- 1 wi t hout collagen and conti guous
W@ ®BMO89974 i ch regi on (8aa) 37 Hi s-Ent er oki nasePCT/US2008/050879

site- LAGEla/ NY-ESO- 1 (codon optim sed)
sequence 1-36bp Enterokinase site 37-72bp
73-378bp Linker 379-384bp NY-ESO 1 385-687

RQQ Rﬂnhr\ Lh o _ Ent arnal/ki nacn o

1t | ACEL Al NYV_EC

H s-tag

LAGEL a
bp St op

SEQen,

ID

coded by SEQ ID JABIEI7) Hi s-tag (10 Hi
NRX:er oki nase GONSTRUGIDRESCREIBTION25- 126aa

UJIJUNDMN TS LITUCCT UNT TIASC  OST T T~ LC/ACTT ar 1Nl | =

5) SﬁQQEHCE
COMRONENTS

" ARPEACEIR R 4oL feddsn BY SE GBS )

NY- ESO- 1

ANCE1l o
™

’J” [aNaVallVal
\JU A\ AN ] U AL \JL:M LI e \quubll\z

22- His7ieg (6Higker 328- 333bp NY-ESO 1 334- 636

A\, === =

bp7a&t op

637 R8ghR 33 WO 2008/ 089074 PCT/ US2008/ 0508

TAPRPL | C‘I:N IENCE I h l\lf'\- f"f'Y\IC‘TI')I ICT __PEConl PTI

10552

FADLC LI DLJULINCOL \w ) | L OCUIMNI

S 40 H s- LAGEI a/ NY- ESO- 1 (encoded

b\ 0sE A

I\IOﬁQ')ESbsﬂag (6 H| s) 1 7aa LAGE1 a 8-109a

By 1 2LD T

I W
L LU= J.

His-N-terminal Hybrld Collagen truncated LAGE1a/NY-ESO-1 without

collagen
His-Enterokinase site-Coll trunc-LAGE1a/NY-ESO-1 (codon
41 optimised)
His-tag sequence 1-36bp
Enterokinase site 37-72bp
Collagen like domain of NY-ESO-1 73-141bp
LAGE1a 142-471bp
Linker 472-477bp
NY-ESO-1 478-780bp
Stop 781-783bp
His-Enterokinase site-Coll trunc-LAGE1a/NY-ESO-1 (encoded by
42 SEQ ID NO:41)
His-tag (10 His) 1-12aa
Enterokinase site 13-24aa
Collagen like domain of NY-ESO-1 25-47aa
LAGE1a 48-157aa
Linker 158-159aa
NY-ESO-1 160-260aa
43 His-Coll trunc-LAGE1a/NY-ESO-1 (codon optimised)

His-tag sequence 1-21bp
Collagen like domain of NY-ESO-1 22-90bp
LAGE1a 91-420bp
Linker 421-426bp
NY-ESO-1 427-729bp
Stop 730-732bp
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Hi s-N-term nal Hybrid Collagen truncated

LAGEl a/ NY-ESO- 1 wi thout collagen Hi s-Enterokinase

W@ R0808or4 trunc- LACEl a/ NY-ESO-1 (codon 41 optPEi/E820)8/050879
Hi s-tag sequence 1-36bp Enterokinase site 37-72bp
Col I agen |i ke domain of NY-ESO 1 73-141 by LAGEl a
142-471 by Linker 472-477bp NY-ESO- 1 478-780bp Stop

7Q1 792NN L o _Ent arnlki nacn cir ta_Caoll

rovop TS LITUCCT UNT TIASCS ST T~ CUOT 1

SEQ uhc- LAGE a/ NY- ESO- TARBKEdded by 42 SEQ I D
ID NGs:tag (10 HEONSTRUGA DERCRIBKIOMse site 1

NSEQYENCE
BCOMBONENTS

44 0! L@geéoh thind: P_Wt{g@tlﬁs%sﬁ}(@&@qéq ¥ s;i;@ciﬁlug) 43)

H| sH@o'lalg (Brhik- LAGEI a/ NY-ESO-1 (codon opti i

NY-E%@Eﬂa427 729bp Stop 730- 732bp 34 WD 200

PCT{ @008/ 050879 SEQ TABLEI SEQUENCE 1D N

ONIQT DL I T

341-142aa

NCQOD DT AN AN AN T AALLE Fayu|
O UNT T TT ' UN COUVPFUNCINT O a4 T 5= CUI

{1 uNY-ER@ET 2/ NY- ESO- 1 (encoded by SEQ I D NO.

4131>,3-243aa

Hik N-tévininal Hybridlcdikfgen LAGE1a/NY-ESO-1 without collagen like

domain

45 His-Enterokinase site-Coll-LAGE1a/NY-ESO-1 (codon optimised)

His-tag sequence 1-36bp
Enterokinase site 37-72bp
Collagen like domain of NY-ESO-1 73-279bp
LAGE1a 280-609bp
Linker 610-615bp
NY-ESO-1 616-918bp
Stop 919-921bp
His-Enterokinase site-Coll-LAGE1a/NY-ESO-1 (encoded by SEQ ID
46 NO:45)
His-tag (10 His) 1-12aa
Enterokinase site 13-24aa
Collagen like domain of NY-ESO-1 25-93aa
LAGE1a 94-203aa
Linker 204-205aa
NY-ESO-1 206-306aa
47 His-Coll-LAGE1a/NY-ESO-1 (codon optimised)
His-tag sequence 1-21bp
Collagen like domain of NY-ESO-1 22-228bp
LAGE1a 229-558bp
Linker 559-564bp
NY-ESO-1 565-867bp
Stop 868-870bp
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Col | agen Ii ke domain of NY-ESO 1 8-30aa LAGElL a

31-140aa Linker 141-142aa NY-ESO 1 143-243aa Hi s
woRrasosgomal Hybrid col | agen LACGElI a/ NY- ESO- 1 wi P¢IDUS2008/050879

collagen Iike domain 45 H s-Enterokinase

site-Col | - LAGEla/ NY-ESO-1 (codon optim sed) His-tag

sequence 1- 36bp Ent er oki nase site 37-72bp Col | agen

I I NY_ECO 1 72 270Khn | _ACEA 2Q Rﬂﬂlnn

II 1N
LA 2 uauilitanr 11 UI LI IOV L [IE®] LIJIJ'J N L A y-ae )
SEQ nker 610-615bp NY-TPRY-E 1616-918bp Stop o 9 SERUEHC E

G OMRO

ID NG5 Ent er oki RONSEIRWCTIDESCRIRTIONY- ESO- 1 (
48 SO o8 DRSETINY B360 (efloletlo/ SESTNOT)

LAGE 1 a 94- 203aa

Adormi o

NY- Hisgag (B3Highaa Li nker P04a205aa
NY- é@ﬂ%g}er?ﬁl%‘ §(9r9§ﬁ‘1 6f7NWI§S@01 | - LAGEla/ NY- ESG. 817é§z§’d0”

nnnnnnnnnnn | A
UlJL LLER=AASY ) 1 I I r\c

ol
DCqUCII\JC J. LJ. IJ I 1 (J.gC
donbAREJR NY- ESO- 1 22- 228bp LAGE1 a 229- 558 -1863ker
P 873P8 843

559|-_|ﬁﬁé,bp NY- ESO- 1 565-867bp Stop 868-870b

SoNNQl NOON7ZA DT LIROoONNQ/ NN Q—70 QLM T AD] 1 Q- =N
LUUI(\DIVU€§6I g FTCOI7TUoZUUO0r UouUoTr1JI oL\ TADLLI L] 8I§I 289
-ESO- -289aa

Table 2. Additional exemplary embodiments of fusion proteins and the nucleotide
sequences encoding same are provided. Each nucleotide sequence is described by
subject matter, identified by unique nucleotide sequence identifier (SEQ ID NO:), and
set forth in the sequence listing. Each fusion protein is described by subject matter,
identified by unique amino acid sequence identifier (SEQ ID NO:), and set forth in the

sequence listing.
SEQ TABLE 2. SEQUENCE
ID NO: CONSTRUCT DESCRIPTION COMPONENTS
Partially truncated collagen NY-ESO-1

50 Coll trunc NY-ESO-1 (codon optimised)
Collagen like domain 1-72bp
NY-ESO-1 1-399bp
His-tag 400-417bp
Stop 418-420bp

51 Coll trunc NY-ESO-1 with His-tag (encoded by SEQ ID NO:50)
Collagen like domain 1-24aa
NY-ESO-1 1-133aa
His-tag 134-139aa

52 1/3 protein D/Coll trunc NY-ESO-1 (codon optimised)
MDP initiation sequence 1-9bp
1/3 protein D 10-333bp
Collagen like domain 334-402bp
NY-ESO-1 334-729bp
His-tag 730-747bp
Stop 748-750bp
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wWoR®SsN8H74 6 Hi s) 1-7aa

I D NO CONSTRUCT DESCRI PTI ON COVPONENTS 48
Hi s- Col | - LAGEl a/ NY-ESO- 1 (encoded by SEQ I D NG 47)

NY-ESO- 1 8-76aa LAGEl a 77-186aa Linker 187-188aa
NY- ESO- 1 189-289aa Table 2. Additional exenplary
enbodi nents of fusion proteins and the nucl eotide

faWaVallVaVaVaV¥a¥al adi roa nrave Aad Eaech Al Ant

SEQeqlience is descri be@ABLE 2ubj ect matter, idenBEQWENCE

ID

anmMm N \ /] [a¥ N H
STYUTTIC TS CII\/UUI IIU OGIIU alr-CcPIrovi UCU AT IJU\/I CUOUCT UC

Np uni que nu&@NﬁTﬂJGE@EﬁGBW'ﬂ@Nl fier (SECECOMRONENTS

53

d .
or of RE L BIEAHRE NERSOwithiisthy (SEdeHTHASEQ 1D
uni HUE cid cnqnnnrn ! dentifier ( QIZQ LD _NO )’

Col | agen |i ke donai n OPCT/US2008/050879

oG

andMViER initeation daguehee sequence |isting. SEQ [TABIE 2.

SEQHEYBieif B NO. CONSTRUCT DESCRIPTTON COVPORE

Part \I truncat or*l r\nl | ﬂgon NY-ESO-1 50 ("nl | I'Ilhar‘

NY- @gﬂzager( bltﬁj@wn@mu m sed) Col | agen |ike dondi1a- 113¢asz

NY- E@%goh 399bp Hi s-tag 400-417bp Stop 41&15_2%351

f"nl EFCSO. 1 vw th b + { onended by (o = Y | D

LI UII\J I\II OO L v i 1h D L(J.U \UII\JUUUU J L] 1

NO Biprtagcol | agen |i ke domain 1-24aa  NY- ESO-[244-

H s-tag 134- 139aa SZng@_th@cg}ﬁColl trunc NY- ESO 1

{ ~andl AN AN A A~ 1/ 1

WA ALAA] LI LLIR=3<av )} LII' i lI all oh DEL{UCIILC J. UU[J 17O
54 pr of MYﬁ%leV@%' (coglonertimised) domai n 334- 402bp
NY- RPES0384- 729bp  Hi s-tag 730-747bp St op [414806tPbp

His-tag 307-324bp

Stop 325-327bp
55 NY-ESO-1 WO coll with His-tag (encoded by SEQ ID NO:54)
NY-ESO-1 1-102aa
His-tag 103-108aa
56 1/3 protein D/NY-ESO-1 WO coll (codon optimised)

MDP initiation sequence 1-9bp

1/3 protein D 10-333bp

NY-ESO-1 334-636bp

His-tag 637-654bp

Stop 655-657bp
57 1/3 protein D/NY-ESO-1 WO coll with His-tag (encoded by SEQ ID

NO:56)

MDP initiation sequence 1-3aa

1/3 protein D 4-111aa

NY-ESO-1 112-212aa

His-tag 213-218aa
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36 WO 2008/ 089074 PCT/ US2008/ 050879 SEQ TABLE 2.

SEQUENCE

I D NO CONSTRUCT DESCRI PTI ON COVPONENTS 53

wWaLr®@spswrei n DO/ Colt trunc NY-ESO- 1 with Hi s-tapCT/US2008/050879
(encoded by SEQ ID NO 52) MDP initiation sequence
1-3aa 1/3 protein D 4-111aa Collagen |ike domain

112- 134aa

Table 3. A2

seque

A e gl

i)

NY- ESO-1 11 2- 243aa

ﬁmwaé%c@@v@@dcoﬁacw g%dp@r 4 5 qﬂ%ﬁ@o

SUbJeCtSE@ttﬁD 'F&@WB d byyurpgie I‘UQLGP@QaaSGQHﬁQC@a rl(f@f 16651 1D
set fortty ® meoswwermemsteso Eapp fysion gretrivris

Hi s tag 244 249aa

(&3 Qﬁ) nucleotide

gepgribed by
1), and
cribe@dy supect matter,

identifigaidlyi wnigos aseno ek séq@dnce edtifien(SE@ ID NO:B3Bighset forth in the
uerkt\élléﬁ@gl 334-636bp Hi s-tag 637-654bp Stop 655-657bp

se

E‘eﬁ

1/3 protein D/ NY- K
oded by SEQ I initiation se
12 1,Qymem : Iﬁf&‘}%ﬁ P N AtTon SCOLBRRSONENTS

MO coil with His- tlAadSEQUENCE

TG

Hybrigl anagqmad\(ﬁ -1a without LAGE-1a collagen-like domain

IS5 =4S A =&

59 Hybrid Coll LAGE-1a WO coll (codon optimised)
Collagen like domain of NY-ESO-1 1-210bp
LAGE-1a 211-540bp
His-tag 541-558bp
Stop 559-561bp
60 Hybrid Coll LAGE-1a WO coll with His-tag (encoded by SEQ ID
NO:59)
Collagen like domain of NY-ESO-1 1-70aa
LAGE-1a 71-180aa
His-tag 181-186aa
61 1/3 protein D/Hybrid Coll LAGE-1a WO coll with His-tag (codon
optimised)
MDP initiation sequence 1-9bp
1/3 protein D 10-333bp
Collagen like domain of NY-ESO-1 334-540bp
LAGE-1a 541-870bp
His-tag 871-888bp
Stop 889-891bp
62 1/3 protein D/Hybrid Coll LAGE-1a WO coll with His-tag (encoded
by SEQ ID NO:61)
MDP initiation sequence 1-3aa
1/3 protein D 4-111aa
Collagen like domain of NY-ESO-1 112-180aa
LAGE-1a 181-290aa
His-tag 291-296aa
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dompiybed Geliagen truncatetiEAGE e without coliegen-like domain
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LAGE— la WO coi l
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?y ﬁtgqabD NO 59) Col | agen li ke do
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wth Hi s-tag
21 1 Q1 1
1= l adad I_I'\\J:'J. a 1= J.OUda I_II S~ Lag 1O1L~- J.ouaa

mai n of NY
proP@Ph O/ Hybrid Coll LAGE-1a WO coil

with Hi

64 ( cotlpbri@CoINtrerd) LN@E-wwoaidlpwnhquehcwed By 8EQ
n

13] nd%j)o 333bp Col I agen like do

pr of
[l Wa Y 2NN A | A~ E/Il_o_lr'\lnn
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H—s-tag871-8

229 RO oM TN ISy by d. o

mal
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NY- ESO-1

LAGH 1%%

00| LA@EUﬂa H s-tag (encoded by SEQ I D

ZUDF34aa

NO 61)
D 4- 11

I III |I._|I, Clll UIT STyuciitt 1- Jclcl J.I J Pt ot CI I

4383 40aa

65 13 protein D/Hybrid Coll trunc LAGE-1a WO coll with His-tag
(codon optimised)
MDP initiation sequence 1-9bp
1/3 protein D 10-333bp
Collagen like domain of NY-ESO-1 334-402bp
LAGE-1a 403-732bp
His-tag 733-750bp
Stop 751-753bp
66 1/3 protein D/Hybrid Coll trunc LAGE-1a WO coll with His-tag

(encoded by SEQ ID NO:65)

MDP initiation sequence 1-3aa
1/3 protein D 4-111aa
Collagen like domain of NY-ESO-1 112-134aa
LAGE-1a 135-244aa
His-tag 245-250aa
LAGE-1a without collagen like domain and contiguous cystein rich region
(8aa)
67 LAGE-1a WO coll (codon optimised)
LAGE-1a 1-309bp
His-tag 310-327bp
Stop 328-330bp
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Col | agen i ke domain of NY-ESO 1 112-180aa LAGE-Ia

181-290aa His-tag 291-296aa 38 WO 2008/ 089074
wWEQNBSRRO8/ 050879 SEQ TABLE3 SEQUENCE | D NCPCT/US2008/050879

DESCRI PTI ON COMPONENTS Hybrid Col | agen truncat ed

LAGE-1a without collagen-1like domain 63 Hybrid

Col  agen truncated LACE-1la wt hout col | agen-1i ke

a Fay N Coll apgen— 11 ke Aoarmmin NV_ECSMN 1 1 7’)|r\r\
\CAVAN] LI U1 GUCII T N\NC Uulianr 11 Ul N | SO | " . .

SEQAGE-1 a 73- 402bp .mma@rmos 420bp  Stop 421SERIBENCE
ID 80:[lybrid Col | truBESCRIEAGNAD coil with H SCOMPONENTS

o5 { THCAE ¥ 760l RIS ago0eR fy SECTIINGEeq]

N7 [ L&Y

LAGE-12 3 protein D)Hybrid Coll trunc LAGE-la "\t 1aa
H|S\[\ﬂa§h Hi s-tag (codon opt| m sed) MDP initiati 904-109aa_

nnnnnnnn 1 nhn 2 ‘3 "_)lnn Caoll
STyuc U1 agcn I I r\c

69 domul/d RFPteIR- @S@CiEémW@QBH (cesieE qmiimised)32bp
M[j-pb ﬁnﬂaqig,n@%%ugﬁ@@p Stop 751 753bp 66 1/3 prot1egt;b

\zUII llullb I_I“\\J:'Ia VlJ L,UII

1 VVI l II LILERS)
1/3(@9@%& by SEQ ID NO 65) MDP initiation seql]Qn%@bp
LA@E%@ 1/3 protein D 4-111laa Collagen |ike |dgaeg3oppf

nnnnnn 1 A 1 400 N AA
LAGC-Td 159~ Z244dd

HIS*Y ED\J' J. 11Z- 1o4dd 640-657bp

Stop 6578-660bp

70 1/3 protein D/LAGE-1a WO coll with His-tag (encoded by SEQ ID
NO: 69)

MDP initiation sequence 1-3aa

1/3 protein D 4-111aa

LAGE-1a 112-213aa

His-tag 214-219aa

Table 4. The fusion proteins discussed in the Examples and the nucleotide sequences
encoding same are provided. Each nucleotide sequence is described by subject matter,
identified by unique nucleotide sequence identifier (SEQ ID NO:), and set forth in the
sequence listing. Each fusion protein is described by subject matter, identified by
unique amino acid sequence identifier (SEQ ID NO:), and set forth in the sequence
listing.

TABLE 4
NUCLEOTIDE AMINO ACID
CONSTRUCT NAME SEQUENCE SEQUENCE

LVLO20 SEQ ID NO:72 SEQ ID NO:73
LVLO024 SEQ ID NO:74 SEQ ID NO:75
LVLO26 SEQ ID NO:76 SEQ ID NO:77
LVLO30 SEQ ID NO:78 SEQ ID NO:79
LVLOG8 SEQ ID NO:80 SEQ ID NO:81
LVLO76 SEQ ID NO:82 SEQ ID NO:83
LVLO78 SEQ ID NO:84 SEQ ID NO:85
LVLO79 SEQ ID NO:86 SEQ ID NO:87
LVL106 SEQ ID NO:88 SEQ ID NO:89
LVL151 SEQ ID NO:90 SEQ ID NO:91
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H s-tag 245-250aa LAGE-1a wi thout collagen |Iike domain

and contiguous cystein rich region (8aa) 67 LACE-1la
WOD08084074 codon opti m sed) LAGE-1 a 1-309bp HPGF/USZP08/050879

310-327bp Stop 328-330bp 39 WO 2008/ 089074

PCT/ US2008/ 050879 SEQ TABLE3 SEQUENCE | D NO

DESCRI PTI ON COVPONENTS 68 LAGE-la WD coil w
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[

H s-tag 104-109aa 69 1/ 3ABHd din D LAGE-1a VIO coi |
(codon opti m sed) I\/DP N(ydLE@ijsequence IxfiNoacid

CORSTRNCTNAME D L SEQUENEE, 25008 1 “SERIENCE

7 [AY
O o—O09 U OOTo 0 Pt

WO cdiVLGG h H s-1ag (SHEbIRNGO2SEQ | D " NBEGH) NP3
ini tiagiagp sequence 1-3pg b O-BAOL el N D ASEHIBNO:95

| I\f"I: f\ 119 1"_),\ ahl o
LLZ™ 219 I II D L (J.l\_f LJ.'-r LJ.J(J.(J. IIIC

f usi d-ﬁ/LE;IYQYt eins d] scusSEQ IhNQig5 Exanpl égugé@ {097

nucl eoti de sequences encodi ng sane are provi ded. Each
nucl eoti de sequence is described by subject matter,

Adamlitfe' edideyit frohmte peqleaie Mr@e@wycef 'thbeobmsft'rwts of Table 4
IDNOE%Oand set forth in the sequen
have Slnﬂ'&rl 19N O 8r HiPrSrQEF*éWime@t §6§Eqrirb'é‘dth8ypr§9%‘jj'BGttab|eS For

B4 R LS SV SR 2 50 1
NO:45] Tablen.. LVLO76 shares the same design as the embodiment set forth as SEQ
ID NO:25, Table 1. LVL078 shares the same design as the embodiment set forth as
SEQ ID NO:33, Table 1. LVL0O79 shares the same design as the embodiment set forth
as SEQ ID NO:37, Table 1.

In addition, several of the fusion protein constructs set forth in Table 4, namely
LVL155, LVL106, LVL156, LVL157, LVL151, were generated by routine modifications of
other fusion protein sequences set forth in Table 4, namely LVL068, LVL030, LVLO76,

LVLO78, LVLO024, respectively. Such modifications include the removal of the amino

2
9
c

=]

Yro

E

acid residues between protein D and the beginning of the chimers (i.e., the portion
derived from either of NY-ESO-1 and LAGE-1) and the removal of the amino acids
between the his-tag and the beginning of the chimer. Thus, certain of the fusion
proteins of Table 4 correspond closely to other fusion proteins in Table 4. The
correspondence between these fusion proteins is set forth in Table 5 and described in
greater detail in Example 4.
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TABLE 4 NUCLEOTI DE AM NO ACI D CONSTRUCT NAME SEQUENCE
SEQUENCE LVL020 SEQ ID NO 72 SEQ ID NO 73 LVL024 SEQ
WO BoBIOBIP4 SEQ | D NO 75 LVL026 SEQ | D NO 76 SBRET/DS2008/050879
NO 77 LVLO30 SEQ ID NO 78 SEQ ID NO 79 LVL0O68 SEQ ID
NO 80 SEQ ID NGO 81 LVLO76 SEQ ID NGO 82 SEQ | D NO 83
LVLO78 SEQ ID NO 84 SEQ ID NO 85 LVLO79 SEQ | D NO. 86

able rer NO; 7C Vlr106 BQ %% ,E\\/I:&Ej-an .
bt it tar et Uorl o et
2

CONSTRUCT NAME SE QUENCE LVL1I55 SEQ TD NG 92

SEQ 1D NO-93 LVL156 Q1D NQ 94 SEQ 1D NO- 95 LVL157
FUSHQN PRAJEIN [SEQ | D NO 97 As w FUSIONeRPREEFEIN r om t he
CONSTRYCHT st/iCORRESBONDS MO conSONSTRUGT Tabl e 4

have s!Lr(m designs 10 one ofr [y fseNbodi Nent | set
forth inh the preceding tables. For xample, LVL068
shar es t\HD3Iane desi gn as the ebWbddorent set forth as
SEQ 1 Dﬁ%ﬁjﬁ& Tabl e 3. LVLO76§EE\§5$S the sane design

as-the e pent set rth as D NO 25, Table 1.

N ——O

LVLO78 |SHA78s t he same desi gn abVihe7 embodi nent set
forth g5, g#2Q I D NO 33, Table 1;|[YkP79 shares|the
cn Apoc n 0 +hn A 1 + h

hodi nmrnt cat or ac CE | D
oo e t——Set+—70rtn ao—or

-

SUTTL \C.AvEe ]| yll AT crre A\ B |
NO 37, Table 1. In addition, several of the fusion
protein constructs set EipjejpgTable 4, nanmely O
LVL155, LVL106, LVL156, LVL157, LVL151, were generated
Exampisy 1r NX-LAd ahddiefic pavtieondesign act/wgodiict&inon protei n

SRR ST AAAGE B TS b RE itk B8 ¥nout ne
collagefPidké | @8iiafs ahacwitte ahble wigitRy atheOfentihée@ithl® of protein D as
summarized in Figure 17. The designed constructs were codon optimized for
expression in Escherichia coli. The synthetic gene was assembled from
oligonucleotides and/or PCR products. The fragment was cloned into pGA4 backbone
(AmpR) using Kpnl and Sacl restriction sites with the addition of Ndel and Xhol sites in
the 5' end and the 3' end of the optimized gene respectively.

The plasmid DNA was purified from transformed bacteria and concentration
determined by UV spectrometry. The final construct was verified by sequencing. The
optimized coding sequence for the different NY/LAGE chimeric constructs was
subcloned directly into pET19 (AmpR) multiple cloning site using Ndel and Xhol
restriction sites to get the NY/LAGE chimer expression plasmids. For cloning into
pET26, PCR primers were designed in order to ad N-terminal Histidine-tail. This
amplification resulted in the addition of the 6 Histidines tail in phase with the coding
region of the different constructs. This amplified fragment was enzymatically digested
with Ndel/Xhol restriction enzymes and the different NY/LAGE chimeric constructs were
subsequently cloned into pET26 (KanR) multiple cloning site to get the expression
plasmid. The final constructs were verified by sequencing.

42



acid residues between protein D and the begi nning of

the chinmers (i.e., the portion derived fromeither of
WOR00BB8%014 and LAGE-1) and the renoval of the aPgTUS2008/050879

acids 5 between the his-tag and the begi nning of the

chimer. Thus, certain of the fusion proteins of Table

4 correspond closely to other fusion proteins in Table

Shakdfiask DridROR At 0w Sl BT v bt ) pBSD YA
takd 1N Exanple 4. 41 WO 2008/ 089074

PCT/ US2008/ 050879 Tabl e 5. Correspondence between
Bec®sig, were @sownLen B9, mi\efokgriaBereps (BB bretd (BD) + 1% (w/v)

ooos AR BAMHE AR AR LIOTT AR 100

ug/ml fOOPEINST Relkdmy EiMLAT fginvLibb pE TI28).08 D . biVIsh@kringLdsRk/ 6Cultures were
LVL156 LVLO78 LVL15/7 LVLO24 LVL151 EXAMPLES 5

incubatedaatpt /e C1for RER WE 3)galigaimtic ap Qb PeiommdaAsegeh Othd
%Pééi on Several NY-ESO 1/LAGE-1 fusion proteins
signed with and without the coll agen-Like

A0 DR ARHoUhd 0.8 ke Wutt@t@@tBLFhQDEB(ﬂ wieé i dubedodt 1 mM isopropyl
protein D as sunmarized in Figure 17. The desig

B-D-1-binaaladiery anesidedbiibn. BMD fmheaticalsinc. eﬁ@liaweormumher 5815) and
B 05 iTb o o B ) S5 ROSRRGO riave boon

obtaindd agthecdnsteet thMened, 16t 0 16§ ¥hdaskbomige rétERprotidiign for each
Kpnl and Sacl restriction sites with the addition of

constryqd ég signmaxizer iniFigsei’f- the 5° end and the 3' end of
the optim zed gene respectively. The plasm d DNA was
purified fromtransformed bacteria and concentration

ExampteR e Sunnvedrbyf phélisyreary oométatjon die stabiigy construct was

< Elrariian o PERUCalion GhBRETRIBLACE chi ner o Copst  uct s
"‘?%I@‘é?é'l'ﬁ)éﬁr@é’st@brﬁﬁt’c\%g rlflg%%io?(ﬁgrf& GAPRREd BY ?hggi%al o chemical

cloning site usin restriction sites
meansged theeeshilingCRIdehexteact esfairessioonolptate paypéatide of mterest

bur/hca(r]t/ nto
The expressed recombinant proteins were solubilized with guanidine
hydrochloride solution and loaded on an Immobilized Metal Affinity Chromatography
(IMAC) resin. Proteins were then washed on column with 8M and 4M urea solutions
before elution by increasing imidazole concentration. Proteins were then desalted in the
final 4M urea buffer, pH 7.0 for further use. Purification was evaluated by SDS PAGE
and Western Blot, to verify the purity and the identity of the proteins.
Stability test of purified fusion protein
Stability assays were performed at 37°C and proteins were evaluated by SDS-
PAGE. Preliminary stability assay did not reveal major issue.
Preliminary solubilization assay
The solubility of the proteins was evaluated as summarized in the following
Chart.
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pET26, PCR priners were designed in order to ad
N-termnal H stidine-tail. This anplification

WO 2®8l08®H i n the addition of the 6 Histidi nes PEI/US1008/050879
phase with the coding O region of the different
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H59 At al nAlip hll:nrt\’or- 1E) and 0 : ncllbat _'d fcr 16 18

\J\. I

10mM fRegium AC 98 5 to 15 my| of $pecilfi
NaCl; HaleT6EER 1nMdBt ai ned Wi h| cBn$t Pudt V|
EDTA, &4 087, The protein production flor each |conskruct is
10mM sitmrat@acidedbmi Fi gure 17. Exampl e [2. Summarly of
NaCl; nel TCEParynMuri fi cation| amd|ssaldi ISty NB |BNTr R8T ¢nS
EDTA,Mi3Rurification of [the [Protein Cells]are harvest ed by
centrifugarion then di srupted by physicat  or
Chart hefnsieméretein Solubilityig Keyu dtpecinaie: Sm@tm‘eﬁ@date; NT not tested.
i sol ate the pol ypeptide of interest. Purification The
expressed reconbi nant proteins were solubilized with
Exampggianilkii inenurizétjelr withifgsiod @retelnst | on and | oaded on an
ilized Netal Affi Chro raphy (1 MAC
],ngﬂbsuopr ROLIAS ‘Wé?ee‘(fﬂ\é SHaRFEH '%65{) @nWO\HF? Hn%ﬂﬂ?'a'ﬂdo'v'”g a
series Mnﬁ%ﬁﬁs%ﬁla‘ﬂﬁr‘n%|zé¥%fn§rs%r@éd4ﬁ$ %Qp@bfm'eﬂfsr 83y ribed below. The
I m dazol e concentration. Protefns were then desa
mouseimodeiechors'enafilasd,@B@Féaab‘mSE@enerphor? résultorg framt thercrqs&of C57BL6

Plér i|9ati on Cﬁ‘\éa .uat ed ?A a] 5‘ é{h les Ri
mice Gt BaTE i { soHe THEG I 4 EANIREIa tcAa Apleo froft Gharles. River
Labora%r@s‘?ilﬁé.-, 2Z1Baldrdivhe Seekt, OlilRiHgtbh eMA B3B8 1000! €TRe chosen

tumor cell line was B16 (Mouse melanoma cell line), a transplantable murine melanoma

br ot ¢i n/ 8PONML
| 186,| 51| M55 S

commercially available for the study of cancer therapies.

Screening #1

Experimental design. In a 76-day trial, CB6F1 mice were used to assess each of
LVLO76, LVLO79, LVLO78, LVL068, LVL020, LVL026, LVL024, LVLO30 to determine
whether intramuscular immunization with the fusion protein plus adjuvant conferred
protection against subcutaneous challenge with transplanted tumor cells
(B16/NYESO1). Specifically, mice were immunized intramuscularly with 50uL injections
containing 15ug protein and an adjuvant. The adjuvant selected was AS15. AS15is a
liposomal adjuvant formulation comprising QS21, 3D-MPL and CpG.
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Stability assays were perfornmed at 37C and proteins

were eval uated by SDS- PAGE. Prelimnary stability
W@e®ayswr4d not reveal major issue. Prelim naryPCT/US2008/050879

sol ubilization assay The solubility of the proteins

was eval uated as summarized in the following !0

Chart. 43 WD 2008/ 089074 PCT/ US2008/ 050879 CONSTRUCT

SRS Bbe k  lpdonf FEB08 . s
were dividdPie %’_f_&g&lﬁoﬁ@ﬁ%i@b r68p. 1 3MedVEE! imrdumided GrFdayP0%ind again
PPPP 1 mM EDTA, pH 8,68 20nM i m dazol e;
on day1i3gagvial@@s: 1nM TCEP; 1 nM EDTA, p SPP PP NT P pH
2”.%[9 OmM Sodi um Ac; 5mMM NaCl; 1 MM TCEP; 1 MMS S S S
S EDTA, pH 4.99 10nMcitrate acid; 5nM NaCdl ; 1
MMSTCERLOZOMM NT NT S S NT NT NT S EDTA, pH 3.7 Chart
1. Fusion Protein Solubility. Key: P precipate; S no
preci pVEE2@: NT not tested. Exanple 3: IM
I munj P n wth fusion proteins The fusion proteins
were evaluated preclinically in a nouse nodel
i nwol LVh@3@d 5 series of intranuscul ar inmmunizations
ﬁj(f:‘,rle‘?egi ng experinents, as described below. The nouse
@el®chosen was CB6F1, a first generation resulting
fram fpeopsoss of C57BL6 mice and Bal b/c mice. Such
mce are conmercially available from Charl es River

= LVL020

= LVLO78

= LV0L024
Controls

= Antigen buffer/AS15 buffer

» Full length NY-ESO-1

= LAGE-1a without the collagen-like domain (CLD)

» MAGE A3
Six mice/group were challenged with subcutaneous transplanted B16/NY-ESO-1 tumors
on day 28. Antibody response to NY-ESO-1 full-length, LAGE-1a without collagen like
domain, and human collagen was assessed at day 0, 14, 28, and 76 by ELISA (IgG1
and lgG2a). Cell-mediated response was assessed by FACS at day 28 using harvested
splenocytes (restimulation--3 pools of 3--with NY-ESO-1 and LAGE-1a peptide pools).
The experimental design of screening #1 is summarized in Figure 18.

Results. Of the four controls, only full-length NY-ESO-1 conferred some
protection compared with buffer. See Figure 19. Of the groups of mice receiving either
full-length NY-ESO-1 or LVLO30, two from each group were tumor free at the end of the
trial. Of the mice receiving LVL0O68, four were tumor free at the end of the study.
LVLO68 and LVLO78 conferred longer survival compared with mice that received
buffers. See Figure 20. NY-ESO-1-specific immune responses were assessed by
ELISA, FACS, and Western blot. LAGE-1a(without the collagen like domain)-specific
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Laboratories, Inc., 251 Ballardvale Street,

W I m ngton, MA 01887-1000. The chosen tunor cell I|ine
wWeR®sBi®74{ Mouse nel anoma cell line), a transplBeit/ERi0e8/050879

murine nelanoma O commercially available for the

study of cancer therapies. Screening #1 Experinental

design. In a 76-day trial, CB6F1 mce were used to

ess each_ o LVLO 79 068,
SRS e Rles et d By A q EXEY Sonb o062t apese resuis
are sutfHeRBYSE W ollbMRYICREHI o Wi th the fusion protein

D us ad IU ant confeerred 5 DrOt ection aoal nst

subcut anegus chal | enge wilt h t NYrE®0aht ed|tumor cells

B16/ NYES(QL tcal lly, mge re|m ' ccn

ot amiscl BIGRGFESER Y siifedfiE® (ohLAGE Spasific
ImrAuAbgeA and a'Préthﬂb?ﬂt The Aoty sel ect egnda@aity

AS15_ AS185 is a i poso adj uvant formilation

conbVLQﬁﬁc @821, +:§'DI\/PL and CpG +#4 VO 2008/ 089074

|| IUDUOIU Illalb Wl T© U IICU UJL VW1 T UST UTT
prol‘gﬁgzg det forth in 1A and 1 BﬁﬂL bel ow. |M ce were
di vivedzento groups of 15 m ce/ grpup. M e were +
immuni zed lon day 0 and again on day 14 as foll ows:
Tri bVLDME, A LVLOY9 ~ LVLO026 ~1VL068 |~ LVL03D
III CLVLUJO L VILUZU O

pyb'pgo) A Antigen buf fler/ AS15 buffer |~ Full Tength
NY- EGDo201 LACE-1a without the callagen-1ike domain
(AD "~ MAGEA3 Six mcel/lgroup were challenged with
subbMLA8ABqus transpl ant ed B16/ NY#ESO-1 tyinors +

LVL026 - + +

Chart 2. Specific Immunity Summary. Key: (-) —lowest response; (+) — medium
response; (++) — highest response.

Screening #2

Experimental design. In a 105-day trial, CB6F1 mice were used to assess each
of LVLO76, LVLO78, LVLO68, and LVL024 to determine whether intramuscular
immunization with the fusion protein plus adjuvant conferred protection against
subcutaneous challenge with B16/NYESO1 transplanted tumor cells (after two
immunizations) or with B16/LAGE-1a tumor cells (after four immunizations).
Specifically, mice were immunized intramuscularly with 50uL injections containing 15ug
protein and 25uL of AS15 adjuvant.
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0 on day 28. Anti body response to NY-ESO 1

full-length, LAGE-1 a without collagen |ike donain,
wa@pasissrh col | agen was assessed at day 0, 14, P@BUS20081050879

76 by ELISA (1gGL and IgQ&a). Cell-nedi ated response

was assessed by FACS at day 28 using harvested

spl enocytes (restinmulation--3 pools of 3--with

s sre e es0WS BL 2T AR bilip.  Five P ETAEd on ay
0, 14, et 42 ahollws:four controls, only full-length
NY- ESO-1 conferred sone protection conpared with

ek er. See Figure 19. OF the groups of nice receiving
ei ther,, b%l -length NY-ESO-1 or LVLO30, two from each
group \ML} e tunor free at the end of the trial. O the
m oe 9gce68i ng LVLO68, four were tunor free at the end
of the study. LVL0O68 and LVLO78 conferred | onger
survi ¥¥-0¢@npared with nmice that received !0 buffers.
Seeg, Fi_ggbg420. NY- ESO- 1- speci fic i nmune responses were
assesse y ELISA FACS, and Western bl ot.

Cagkolsa(w t hout the collagen |ike domain)-specific 45

WO 2008/.089074 PCT/ US2008/ 050879 i mrune responses
wer'e g‘?ﬁ%%% H#%S/Eéﬂé%&%gﬁd FACS. See Figure 21. These

resul £l 1M fwrggl'o_qed in the follow ng Chart.
NY- ESO 1 16/ NY- ESO-1 Specific LAGEla Specific

| mrrunb4&ic-Pa otithout tre cotiagentlikeldaroaint(ZLDYL068 ++ ++ ++
LV|__07§/L+ %+ ++ LVLO76 + ++ + LVLO24 + ++ + LVLO30 +
+ % VABBAY + + &+ LvL079 - + + LVLO26 - + + Chart

Ten mide/gRBGS Weré chBNartddyw it BUBENtanKBYS tlanspranteB$6/NY-ESO-1 tumor
response; (+) - mediumresponse; (++) - highest
cells onedgpiorRSe. Nise Soice@ipug wereErRwllengedt with desicytaneousatransplanted

oo QB s SO S8 ok 38 R O RRRD, B3Bbns o ) -
ESO-1Wogtideythj (if)rloR@Ec1d &rithout collagen like domain, and (ii) human collagen
was assessed at day 0, 14, 28, 42 56, 84 and 105 by ELISA (IlgG1 and IgG2a). The
experimental design of screening #2 is summarized in Figures 22 and 23.

Results

B16-NYESO1 Tumor Challenge.

Of the mice receiving LVLO078, two were tumor free for over 50 days post B16-
NY-ESO-1 challenge. Of the mice receiving either full-length NY-ESO-1 or LVL024, two
from each group were tumor free for over 50 days, three were alive. Of the mice
receiving LVLO0G8, three were tumor free and four were alive. Of the mice receiving
LVLO76, 3 were tumor free and five were alive. See Figure 24.

B16-LAGE1a Tumor Challenge.

All of the mice receiving LVLO76 or LAGE-1a without the collagen like region
were dead earlier than day 40 post challenge. Of the mice receiving buffer alone, one
survived tumor free to the end of the study. Of the mice receiving LVL024, one was
tumor free at the end of the study. Of the mice receiving full-length NY-ESO-1, none

were tumor free, but one was still alive at the end of the study. Of the mice receiving
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Results 816 NYESO
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chart 3 Fetecion verdes E36-LAGE ooy agg Graslehers K (estiowest; (+) -
next lowggl TesREBSE M) HBCHLEEras90Bsei (td) eift

alestrgspansengt h
MR A o e o

group were tunor
ver ree were alive. O the mce
H'ecshudynvyhet%e@%e toitagenviike cﬂaxmaln bf d¢Y- &8O lostimuated human
m ce receiving 6, 3 were t

coIIageInr%%ecglLFd mmpgewéqsgogfs%,eser@equgl ﬁﬂlkeé%% and pooled WR days post-

inoculation from mice immunized with one of the following: (1) Buffers (control); (2) full-
length NY-ESO-1; (3) LAGE-1a without the collagen like domain; (4) LVL0G8; (5)
LVLO78; (6) LVLO24; (7) LVLO76. ELISAs were carried out for each of these seven sera
The
| antibody

ELI SA-(lgGl|and *

pools, as well as for a positive control containing mAb anti-human collagen |I.
collagen like domain did not stimulate mouse anti-human collagen
production. See Figure 26. Similar studies (results not shown) were carried out for
collagen lll and collagen VI; neither mouse anti-human collagen Ill nor mouse anti-

human collagen VI antibody production were detected.

Example 4: Refined constructs

Modifications were carried out using routine cloning techniques on some of the
constructs listed in Table 4. Specifically, LVL068, LVL030, LVL076, LVLO78, LVL024
were modified to yield LVL155, LVL106, LVL156, LVL157, LVL151. There were two
kinds of modifications, first the removal of 5 amino acid residues between protein D and
the beginning of the chimers. For example, this modification was carried out with
LVL024 (SEQ ID NO:74; SEQ ID NO:75) to yield LVL151 (SEQ ID NO:90; SEQ ID
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B16- LAGE1 a Tunor Challenge. Al of the m ce receiving

LVLO76 or LAGE-la without the collagen |ike region
wawree/ogiwad earlier than day 40 post chal | enge. PC/US1968/050879

m ce receiving buffer alone, one survived tunor free

to the end of the study. O the mce receiving LVL024,

one was !0 tunor free at the end of the study. O the

MR N -SSR T -
the rerkbval ¥ tHECAMMBCEEMS Hatwédn W6 HXELEHPEAE HAe beginnin of the chimer.
PCT/ US2008/ 050879 LVLO78, one was tunor free.

This madifieatiert wiagi eagried/0obB/jtht LB 8SEQ L DrYO:§0; GEQIPD N0h%1) to yield
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Each faunsﬁaprol@d consthet ftoal aasngodifeidt andthESUsibnl pédteinaconstruct to
fic Specific | m’runogen Protection Imunity

which Ib%rtr@%@qrm is gehifartyin \ade 3 of the Deseription.| v 078 ++ ++
i .
BP4f Bopneted g bopfoqtRHE MR g v RSt Sypgete g resultin

functionall diffesdrice6) betveraxa flhsmasnrote@rs Rowsiks cobrrpspomaidg umodified fusion

protelncg]S lé%ielsseé@@pﬁdcthla %&n%ﬁiﬁﬁéégch—y%ﬁ%fqﬂm Regtein listed on
the rlgﬁthﬁqij@%lfltr?é??ﬁbie' 5%t@ﬂfm'n§eg5| \YitrE RSO cbriespaMdiRg %9?.Bg@gt§m listed

agen-speci fic I mun ponses sera was co
on the iﬁ‘iblhqlmbmdd Qtdhejaiyartpost - inoculation frommce
i mmuni zed with one of the following: (1) Buffers
(control); (2) full O length NY-ESO 1; (3) LAGE-la
Exampyé shout the col |l agen |ike domain; (4) LVLO68; (5)
LVLO78; &) LVLO24; (7) LVLO76. ELISAs were carried
Gupertiments glasign. t ead O5edaynirieb (EBOpbBIICE aesused fo agsess each of

LVLoeé,g[Ll\gLé)gﬁ?:ﬁ\'/t’r@ ('i:l‘(\)/lrLﬁbgg '\fl?qglﬂ ga‘?wnog’?ﬁ . d.ffét‘a"HLW/L155 LVL106,

LVL156} LVl 52 e vib1&E t@rstudWMmmuswlagmmuma@tﬁorbm the fu3|on protein
production. See Figure 26. Simlar studies (res
plus a%va%th@g@fvsvéwém&am% chalenas withc Bl p/ARERS |1|trgr,1ﬁplanted tumor

cos 4162958, WoyAckRES) B SRR 58] LREY, Lk Moo fou
immuniatiens e dSpégiéiogllye rdice Re€iimadurtped intreohgscularly with 50uL injections
containing 15ug protein and 25uL of AS15 adjuvant.
Mice are divided into groups of 29 mice/group. Mice are immunized on day O,
14, 28, and 42 as follows:
Trial
= LVLO68
= LVLO30
= LVLO76
= LVLO78
= LV0L024
= LVL155
= LVL106

= LVL156
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Modi fications were carried out using routine cloning
t echni ques on sone of the O constructs listed in

W a09808%74 Speci fically, LVL0O68, LVL0O30, LVLO76PCL/VEDFIBI50879
LVL0O24 were nodified to yield LVL155, LVL106, LVL156,
LVL157, LVL151. There were two ki nds of
nodi fications, first the renoval of 5 amno acid
resid g&&gtween protein D and the beginning of the
chi‘merg! r exanple, this nodification was carried
outs W t/p154+VL024 (SEQ ID NO 74; SEQ ID NO 75) to yield
LVL151 (SEQ ID NGO 90; SEQ ID 48 WD 2008/ 089074
Bamtos2008/ 050879 NO 91). Thus, LVL024 corresponds

Wi t.h type of nodi fication was the
remvéﬂh%%#%HﬁgQRSﬁg%ﬁgas bet ween the his-tag and the
begi nnumgarfg‘th NeESsh-ner. This nodification was
carried out with LVL0O68 (SEQ I D NO 80; SEQ I D NGO 81)

toyi bAGE -wa@u( SrecrolBoRodPmaiBEQ | D NO 93) . Thus,
LVLO6R, Aﬁgsponds with LVL 151. 5 Each fusion protei n
constru that was nodified and the fusion protein

Ten micefgoup cre tahallahged with amomammmvialssmamteﬂolnﬂst\hESO 1 tumor

Tahl e of the Description
cells Ofiopy 2, | NI UGS BIbMR) 240 eNgPaed i T Petianedgs transplanted

B16/LA((§I§UI|A¥ tdrﬂor ERCbh 561 %%&ﬂfcﬁ"d%l f?fﬁﬂgéné Y85 bhse, sera can

protein and Its correspondi ng no
be takem ctnel antidddys redponiss mepegteedta hatNY}rEsS(a:dnyleehg&e (i) LAGE-1a

modi,f i dfu3|o tein li 0 right
witnouSRlbagn thaS5malfe 4% i Shidneliddy ey ('3, 22 56, 84 ano
105 by EL 16 @g@ﬂfﬂgdﬁnggﬁgf o IE?(:):(rjl ot sl deat gl

a 105 day trial, CB6F1 mice are used to assess each of

T PREEC By pATeIsh e Provdbd By R 2 BRGR nos by way of

limitatiet.udy i ntranuscul ar i muni zation with the fusion

%(ot ein plus adjuvant against subcut: aneous chal | enge
itvn m%PWQbEPPV%@HI, Hi adicleyrforandc & Sar@é(\‘spgrhqrm to refer to

one or'rﬂg?;énfr%ﬁtér?é‘ e.Olo é\f) Fe%gpé@lé*%qlgt%rﬁﬁﬂgﬁéalcﬁdjé& c(f%laeéé‘ucle. By

I nmuni ation m ce are’l nmuni
way ofiexangpiestan alementi trieab8ping of pore @emelt. dtvet l@rmsrigpproximately”

and ag@q&?@g&?sgeﬁ{ Ee%,ri]rgaféprﬁg()f f 1g§?®tmﬁﬂy Me&%aglpeor replaceable with
the terr‘/p”%ﬁ%tég,dlf gég\uﬂl?\ﬂ}l_t%é%elé’pph%gnt,wgvé& iAstahet! ows: Tri al

Units, prefixes, and symbols may be denoted in their S| accepted form. Unless
otherwise indicated, nucleic acids are written left to right in &' to 3' orientation; amino
acid sequences are written left to right in amino to carboxy orientation, respectively.
Numeric ranges are inclusive of the numbers defining the range. Amino acids may be
referred to herein by either their commonly known three letter symbols or by the one-
letter symbols recommended by the IUPAC-IUB Biochemical Nomenclature
Commission. Nucleotides, likewise, may be referred to by their commonly accepted
single-letter codes. The above-defined terms are more fully defined by reference to the
specification as a whole.
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A LVLO76 ~ LVLO78 M LVL0O24 ~ LVL155 i0 ~ LVL106 A
LVL156 49 WD 2008/ 089074 PCT/ US2008/ 050879 ~ LVL157 ~
wQ 0883907 Cont rol s ~ Anti gen buffer/AS15 buff erPCHUS2008/050879

Full length NY-ESO-1 ~ LACGE-1 a without the collagen
domain ~ MAGEA3 Ten mice/group are challenged wth
subcut aneous transpl anted B16/ NY-ESO- 1 tunor cells on
day 28. Nine mce/group are challenged with

subcut aneous transplanted O B16/LAGE- 1A tunor cells
on day 56. To nonitor specific immune response, sera

WE CL®ai: be taken and antibody response neasured to (i)

NY-ESO-1 full-length, (ii) LAGE-la w thout collagen
i ke domain, and (ii) human col |l agen at day 0, 14, 28,
42 56Af84|oarmlote1r060tbl}orlﬁthA (1 gGl and 1g&a). 5 The

pr ecedi rovid of
iIIus&rau awé%)g gnt PFF? fa tOWthin t he

pr eseﬂj appAGan RelrN fréd}ﬁeﬁtrﬂhlepécﬁ a" and "an" are used
herein'to refer to one or nore than one (i.e., to at

whereih eddeasirome of NYHeSQr hanetar ddfiGlodl iscirurdated er aattiatlydruncated, or

s @ ragsaL e g SR RrEnore iy Bieat 1 SO LABE ™ 5

used herein are intended to be optlonally deletable or
replaceable with the term"exactly", if required by
2he aPplusivanprotein asgerding rietciaioe |1 IUJerﬁlﬁh the &Y Y-E0- 1a|$dselected

C
o G ERBLPNTESPE: ST cLBeh BB SR - gt oram
fragmehetieréeof thtaglmtludesfbnet@r Roreepiesied ofay-ESOM  acid
sequences are witten left to right in amno to

carboxy orientation, respectively. 5 Nuneric ranges

gre d'sﬂcﬂu%' \e’&ofgin ta*&%or‘b%’?d Sn§ e ldigg Chem! iRNAKich A9 TAGE-1 is
selected from: fuII length LAGE-1, partially truncated LAGE-1 or truncated LAGE-1 or

any fragment thereof that includes one or more epitopes of LAGE-1.

4. A fusion protein according to any preceding claim in which the NY-ESO-1
or LAGE-1 is at least 95, 96, 97, 98, 99% or 100% identical to naturally occurring NY-
ESO-1 or LAGE-1.

5. A fusion protein according to any preceding claim in which the LAGE-1 is
LAGE-1a.
6. A fusion protein according to any preceding claim in which the N-terminus

of the NY-ESO-1 is fused to the C-terminus of the LAGE-1.

7. A fusion protein according to any of claims 1 to 5 in which the C-terminus
of the NY-ESO-1 is fused to the N-terminus of the LAGE-1.



referred to herein by either their comonly known
three letter synbols or by the one- |etter synbols
w0 ewsmsmmded by the | UPAC-1 UB Bi ochem cal NonePCI/HS2008050879

Commi ssion. Nucleotides, |ikew se, may be referred to

by their conmmonly accepted single-letter codes. The

above-defined terns are nore fully defined by

gefer nce.to the. 10 specification ai a Whole. 58 he fusi

008/ 08B§A BEXFPUISIEERFE0EY &MY VR SEEANR C'2IM ANfY{icgnine Tusion

proteinFUAR8! EorhpAFES §Ih@9éroro@§>uwu§§@plart%r.a fragment

thereof, linked to (b) LAGE-1 or a fragnent thereof,

wherein at |east one of NY-ESO 1 and/or LAGE-1 is

runcat gd. rtial u , o0 Ls,aqfr .
Dhol ufh P Bbtoholld RE et onk. whigrvist AgRESbgous fusion
partner2s pRofeirs Dadr Pdetivitiveasrdtaghhég thereddfai m 1 in which the
NY-ESO- 1 is selected from full |ength NY-ESO 1,
partially truncated NY-ESO- 1 or truncated NY-ESO 1 or
y r r i udgs: . ar . . .
30 ope R R R ot g Bt ST BRI tECBRtein D, gerivative
compria@y apoetctai firgt t/3adfnproteimtd,fbr ekempBGEMIng scids @0etot £2¥ of protein
from full length LAGE-1, partially truncated LAGE-1
D. or truncated LAGE-1 or any fragnent thereof that
i ncl udes one or nore epitopes of LAGE-1. 4. A fusion
protein according to any preceding claimin which the
NV- ESO- fusion pra@Eh la¢eoraingl easiaigh,9 @6, 107n adjchodse qerotein D
deri thO%ianEi al to naturally occurring NY- ESO- 1 or
envalvgdgnpt ligida usi on protein according to any preceding
claimin which the LAGE-1 is LAGE-1 a. 6. A fusion
protein according to any preceding claimin which the
Rt er fi fuigion proteineaqeerdispte any piesedindocieive farther aempssing the
. . L - 1. A fusion protein according to any of
amino gﬁlg:‘sﬁetlﬁggaédi I%ro\i\hi ch the Ctermnus of the NY-ESO 1
is fused to the N-term nus of the LACE-1. WO
2008/ 089074 PCT/ US2008/ 050879 8. A fusion protein
d8cor Qi H§IONPrREIN MeseEinG iP €lainni4 i wWhihtherrMingsagds Met, Asp
[ r C ; e ;
and PR 28 fiskl i) the OTRIAGS B 2 pRSR L0 bitfoilsg fysion partner
according tohartynef dhaitrer @twdodus f usi on

14. A fusion protein according to any preceding claim in which the fusion

protein is a recombinant fusion protein.

15. A fusion protein according to any preceding claim in which the fusion
protein further comprises an affinity tag.

16. A fusion protein according to claim 15 in which the affinity tag is a histidine
tail comprising between 1 to 10 histidine residues.

17. A fusion protein according to any of claims 1 to 5 comprising an amino
acid sequence selected from the group consisting of: SEQ ID NO:3, SEQ ID NO:4, SEQ



partner is protein D or a derivative or fragnent

thereof. 10. A fusion protein according to claim9 in
wanioshstomne protein D derivative conprises aboRET/Uk08/050879

first 1/3 of protein D, for exanple amno acids 20 to

127 of protein D. 11. A fusion protein according to

claim9 or 10 in which the protein D derivative is

0 0§kt 85 p A 7 RCPIENE RoRSEBLfH 1B:15, 8% 10 o,
SEQ IYRO185Eerwh Respo 1L NEJ20, SEG ) ACgE6 BEQID 026, SEQ D

NO:28 280X s NO:30, $EQ Ik NEX-32.rEQID B4t SER 1D NO:36, SEQ ID NO:38,

sea if Al GEPH D MERA S SRR IETRD SRt Mot g Tpavgigp. sea o

NO: 51P$EQSKD NO:53 aSEQl IITD WD:55, SIEQ IUJNOBW PEQLIB NO:60,88EQ ID NO:62,
nbi nant f usi gro e r ot ei

SEQ IGNPAI S5Q B Neg:6br géqutsai sEhBAGRb kS 1havgira, sea D

NO:75 pé@bel'd‘Nbiﬁ *@EQC@TH @’ &bﬂ%-‘/ é\%). ﬂiﬁ:e%@ SEQ ID NO:85,
usiI on eln accor ng’ O Clalm I N | C e

SEQ IRfNOET )SEQQD SR8 SECHIDNOH, ISE@MPr NE:93, BSEQUMERING:95, and

Q_histidine residues. 17. A fusion protein
SEQ 'é@@gai ng to any of clainms 1 to 5 conprising an am no
aci d sequence selected fromthe group consisting of:

SEQ ID NGO 3, SEQ ID NO 4, SEQ WD 2008/ 089074
PET/ US20sRnopaseia adooNdng, toSEE bDckdmg, 1 3E@ cOMKNOshg, an amino

st o055 ki, R0 A iy R3S 53 Qg0 e

SEQIEBNO\@sZﬁnd@E@I@NCN@% SEQ I D NG 30, SEQ I D NO 32,
SEQ ID NO. 34, SEQ 1D NO 36, SEQ ID NO 38, SEQ ID

NO 40, SEQ ID NO 42, SEQ ID NO 44, SEQ I D NO 46, SEQ

. iieslop il rlinton -

NO 73, SEQID NO 75, SEQID NO 77, SEQ ID NGO 79, SEQ
ID NO 81, SEQ ID NGO 83, SEQ ID NO 85, SEQ ID NO 87,

Q I |
AR e e R G S o AR
accord| ng to any of clains 1 to 5 conprising an am no
id uence selected fromthe gro consi sting of:
B0 | BT 88T v3Bef Ry A vesRot BB A5 and SEQ |
NO 97.
22.  An immunogenic composition or vaccine comprising a fusion protein

according to any of claims 1 to 18, a nucleic acid molecule as claimed in 19 or a vector

as claimed in claim 20.

23. An immunogenic composition as claimed in claim 22, additionally

comprising an adjuvant, and/or immunostimulatory cytokine or chemokine.

24.  An immunogenic composition or vaccine as claimed in claim 22 or 23 in

which the fusion protein is presented in an oil in water or a water in oil emulsion vehicle.



19. A nucleic acid nol ecul e encodi ng the fusion
protein of any of clains 1 to 18. 20. A vector

W@ 0ps®rfg t he nucl eic acid nol ecul e of cl ai PPAPUS2088/050879
A host cell transformed with a vector of claim20. 22.
An i nmunogeni ¢ conposition or vaccine conprising a
fusion protein according to any of clains 1 to 18, a
ggclelc acid nolecule as.clained in 19 or_a ctor

S e FRMEnESeTE oradssifor oiitarstien e Camitit aimags or 24
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as clainmed in claim22 or 23 in which the fusion
protein is presented in an oil in water or a water in
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26 addlhpraalbnqanw%mg one of shgei Fhegartieendr nore of the
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in any of clains 22 to 26 for use in nedicine. 28.
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patients not eligible for Her2/neu targeted therapy.

29. The use of claim 28, for treatment of patients not eligible for Her2/neu
targeted therapy.



