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Pr i SRy o NSk ik a8 1REOREFigure 15)
SEQ ID NO:53 — MAGE-A3 synthetic probe sequence MAGEA3F-646MOD (Table 7)
SEQ ID NO:54 - MAGEA3F-646MOD probe sequence having unmodified nucleotides
25  SEQID NO:55 — B-actin primer sequence RGI BACT F2 (Table &)
SEQ ID NO:56 — B-actin primer sequence RGI BACT R2 (Table 8)
SEQ ID NO:57 — B-actin probe sequence HW RGIBACT H (Table 8)

SUMMARY OF THE INVENTION
30
The present inventors have developed an assay to identify patients having MAGE-A3 expressing

tumour tissue who would therefore benefit from MAGE-A3 specific immunotherapy.

In one embodiment of the present invention there is provided a primer comprising the nucleotide
35  sequence of any of SEQ ID NO. 3-12. In a further embodiment, there is provided a set of primers

comprising one or more of the following pairs of primers:

a) SEQIDNO: 3 and 4;



in which conponents (i), (ii) and (iii) are capable of
hybridising to a target sequence of MAGE- A3 under

st nditions, and in which at |east o
tarr‘%&e%g@fé‘asjgnces of (i), (ii) or (iii) differs b"‘;’/“t’}g%m
| east one nucl eoti de conpared to the equival ent region
of WBEQ& Ner5>adGE A nucl eoti de sequences and in which

thqﬂgﬁblb§xpagﬁmle of being used to discrimnate
bet nd, MAGE- A6. Additionally, there is
pro gﬁgyﬁgﬁf gégﬁﬁ4|3|ng 20(i) a forward primer;
(19 SEQiRNerdenptd ner; and (iii) a probe, in which
gonponents (i), 00 and (iii) are capable of
hybridising to tar et sequence of MACE- A3 under
st rirAguher 2PsHaf ttma “‘é{‘f%‘“’} eréu POKidegh Probe eqmpgiies thyouplpptide
tar@@fencsemﬁgaﬁmszlomc( 1)t0 1¢,i $3)oret. (iii) differs 25 by
at | east one nucl eotide conpared to the equival ent
regi on of the MAGE- A6 nucl eotide sequence and in which
t helng &rrthrgmpaogisagol trergfs phrvidpdp iiwempisedi scri mi nat e
1¢etmﬁgﬁwm355mﬁs and MAGE-A6. In one enbodi nent, a kit
g resent invention may conprise the fO||0MAng
H% HE gme?’mg | east one priner or set of priners
as @ospmwbbhed herein; and (iii) at |east one probe as

d C an I 18, 0
e%%@@&mégn H@Eﬂ\% d ng ﬁ@%ﬁgxﬁr{g}hﬁd IGORR eRRNeqiehck of MAGE-A3

rrses onent
co ﬂﬁlp?r§l€§ge§E@ ditisnspsd frgwhic af legshope p{/B 19 gets %é’ Fl%) Ql g (i) differs
1% onyrat s@sonSmiglebide Metpatud ek «Gyivandregionqiaih etr N(AGE)A nucleotide

co :
%:B&E%ﬁgx h'iég ﬂgget i gpa‘glg h%b%%gﬁéé@ %%sglgl%}%art{%{ewggﬂ ﬁ%éE A3 and
A8r conponent (i) conprises SEQ ID NGO 9 and
10; and conponent (ii) conprlses SEQ I D NGO 16; or
co D NO 11 and 12; and
nR(%[L tllﬁ,t(thei‘elsgrgpged %%c IDNO 17; or conponent
2Q|)@M@Mwmﬂn@@MSEQ ID NO' 11 and 12; and conponent (1)
A1 NO 53 or SEQ ID NO. 54. WO
205@&14787 PCT/EP2007/056219 In a further enbodi nent
8PBP%sent invention there is provided a nethod
thndﬁtbﬂﬂmmmmgﬁlbemﬂﬂ@$GnG@ﬂmﬁﬁaﬁsgmmgm@tmmﬁﬁﬁwﬁsofNUKHLA3
P osﬁnﬁér%%néemgﬁ&tmhé %lﬁ?wm&mgs't éie thhtt t%%et%@qgglcz% of (i), (11():I or (111) differs

contacting an Isolated nucleotide sequence obtain
2YernAbigest ?na Aot SPBRITeE 1 theseawl%ﬂ Tpiphofiie MAGEsp6 ’E}H’é"“dc Sequence

pri 4@ in vich@R3a ks dagtle bEYeRl Bsed BRliscihingdd beRREISMASE-A3 and MAGE-AS.

descri bed herein, probe as described herein or kit as

descri bed 5herein. Another aspect of the present

i nvienpnd cmbo&!hgena airis pbprésent inglentienr mavrsPRyise e fofipveegepigongits: (i) at

absgRtse i o‘éﬁm@&ssats HésVifbed RUREM badl(liip & Uast oﬁb)br@S Sﬁiéécﬂ&d

e W

bi ol I
3G i o%'zf R e B et r b phse i N b Sl P
| S q@mpysedtN) 1 N1 heltnefivelyatomporentdi) egmposs BEQ EnPi Ssind ¢ and
the, o%&gm% c&%}&&%hb@ﬁ N4l é@bﬂoﬁ&t @L&%ﬁ%léé s@ﬁ Iﬁw @REM; and

obt al rived froma biological at

| eaQPPHIeE (‘HFPW"’S%Q&%MH%%G“H@F@F @, COQmSCSo?ﬁQdPﬂ‘We?énd 10; and
as &ﬂ)ﬁ@ﬁfehtb@dorhlﬁfs&ISIEQ 1P NObI®; @ Sorl@seat (i{vedpizer SEQTDOIO: ki 4nd 12; and
352i %g% nen i%%on{qh eSGSIS% zil? gloaﬁsﬁ%ﬁeélgenmecgllﬂ&#e%h%D% Il Sand 12; and
con??mpgﬁntt(ﬁémsmr@ﬁ SER Uah‘ﬁl ProyPHY NG| eot i de sequence

and detecting in the sanple the anplified nucl eotide
sequence. In a yet further aspect there is provided a

nmet hod for determ ning the presence or absence of 20
MAGE- A3 positive tunour tlssJé conprising contacting

an i sol ated nucl eotide sequence obtained or derived

froma biological sanple with at | east one priner or

probe as described herein. The nmethod may further

conprise the step of determ ning whether the isolated

nucl eoti de sequence hybridises to the at |east one

primer or probe under stringent conditions, thereby
detecting whether the tunmour tissue is MAGE-A3



25step of using in situ hybridisation to detect

whet her the nucl eotide sequence hybridises to the at

| e384 200067 QEl mer or probe. The nethods as desﬁﬁbﬁﬁ%msmw
herein may be used on a biological sanple whi s
frozen tissue; alternatively or additionally, the

met K@ dutbereabeditsatrTie PEre RE)tion deisdy eyidsd amesiodor determining the
bi ojr@glice alabs3hls amlquMIpssmvle Simpaiadub,i |c&nﬂiﬁ’sﬁ§ Bk e ths contactmg an

t . Sl‘g’ol'llagéd L‘%ISE%XSQ ncg obtameqari Acnvcd X]?l%bloﬁ))]glca tseﬁné)?c w1{ﬁb teleaat ohie primer

I nven
a neetdmdaed)hermrr, eeap’ri piigrers agrdgsciibadthereinypabi &9 dq@nbedé@rep pri Ieitiapgpscribed
shethgy a patient's tunmour tissue expresses MAGE- A3
using a nmethod as descri bed herein and then 35
adm ni stering a conposition conprising a MAGE-A3
i mawedietrepestpy the presentrivvasioh @rapdod focdegesnities e proweabe erbeenee of
t 0 I&I.Q@E%@tpbs%{% tumoms.ﬁg QJ; %@@Z@P Eg‘{ EE’%@EM&R%@%& ﬂraﬁ)eaor set of
further enbodi ment ere 1S provi a met hod
t r IO SSPRIG R susceptibl e to recurrence of a
10VAGE- A3 expressing tunmour, the patient having been

tregl %gth%r%%)e& 'E[}t%?\: ‘%{]p%v?d%é J}@% of s G;S{f RB%%% J&%p%hg‘hﬁ step of contacting

tissu r|S|n
pat fnselated mycieptisly rsequfrnsﬁs@eme%ﬁrrdee%@om@m@ #aPA gﬂtbat least one

et hagdr ?aesdﬂ;g@ nar&e get Bk aﬁ{é%ﬁegl@r&eﬁ,cﬂfﬂtﬁ Eﬁ&ﬁ:ﬁbdﬂ@et&n or kit as
1,0N C I MMuUNoO er or
o bR ARl W MU (R e B e SR o ot

13n a further enbodrnent of the present invention there

1S e QMINGEHay FulttE Coofibris e I SRABRdHIS §ehitnd and d th
G- A3 |nﬁﬁﬁgth 4 pn t gﬁﬂﬁﬁﬁgfﬂﬂ%apeuglceﬁ%ntﬁg ewamgm ©

VA
nanﬁﬁ?“%r‘&fhﬁrlﬁp‘ng%‘dﬁ%‘ﬂFieﬁ‘rFE??t for the treatnent of a
patient suffering froma MAGE- A3 expressing tunour, in

whi lglg éltgﬂthg%d]le& rtHere mSprJ)ngE]E ﬁlgtho%q'or%&eaﬁﬁﬁg]ﬂa Sd% @ﬁ%sexa:e of

expre SN nour tissue using a net
2he rMARE-AD ﬁosgwy BIORT PR SPRITES SNREHE 21 KA ugleqyfespigRsg obtained

a Ut @erfiEd fonba K616GXABdainplORitlCA TRt bise pﬂﬁlera)r Mb6zs Adcribed herem The

nl'(r)t 31%% %HXer fon];rprgw#ehs?cp OP ({c DS 11 12 whe%her &le_l.lé()kg% nuclft‘r)%ae sequence

f e anen treat men
s uslvbiptisedip gheaideasiopeprinenereraf uraietwmnﬁ@n@nw, éwrebndpiecting whether

t UNiRdimou RssM s SIAGR- }fﬁ%bl@@t %n' che bR Mkt (Bndifod tﬁﬁy fuR&kr comprise the
n unoyr I SSUe. uUsin
2o S O RR P O BT R PAIGT ey O perdnhe

a nedstrocprofer dbrpedbb.nrent or use as descri bed herein, in
whi ch the conposition conprising a MAGE- A3

i mmunot her ap i mmunot her apeutic conprises a MAGE-

20 TAs msipds @%%S%Pe%eﬁﬁ% b yeect eagroiologiqal srrepleaidhds frsen tissue;
th eartbﬂﬂéa&lﬁ& aaeﬂ]ﬁ dn@l@l;'lthsﬁletﬂrﬁlp tidsetded lReaRdy be pifornied ©Fa Biblogical

0 nS I l(];f 1]s %ara % serverf thssue [Pg’l e%_lmrl?@tc Form ha%n G% P'g‘raffa %E'nlbgﬁed tissue

iCAVeENt |

fugﬁﬂﬁﬁr conjugated to a carrier protein. In one

enbodi nent, the carrier protein may be sel ected fium

pr%euwD hBI %# nmﬂsthaeﬁ d

one' "SR5t %ﬁtt"“ THeY H‘FF‘Bfﬁm’i‘t fmprISing: ctermining

C O npiethertai patieniCanmpeur ssswgaxaesmmﬂi?,ﬂ wng B otethed @Plyscdhed herein and then
39 m’QdeﬂﬁsEﬁﬁgaaOc% hésﬁmﬂ%pﬁéﬂgt JNBA GE AT R S6th @y A inth¥ A erapentic as

For exanp e adj uvant” may conprise oné or nore oOr

codﬁﬁﬁ&ﬁ@ﬁﬁ§“ﬁ*em%%¥NPL al umi nium salts; CpG

30cont ai ni ng ol i gonucl eoti des; saponin-containing

adj uvants such as @S21 or |1SCOVs; oil-in-water

enul sions; and |iposones. |Ingone enbodi ment, the

adj uvant may conprise 3D MPL, CpG contai ning

ol i gonucl eoti des and QS21. 35
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DETAI LED DESCRI PTI ON WO 2007/ 147876PCT/ EP2007/ 056219

As used herein, the term'target sequence' is a region
of wdsmeMaslzs A3 nucl ei ¢ aci d sequence (either RIMNOE®bG07/056219
RNA, e.g. genowic DNA, nessenger RNA, or anplified

ver reof seguence of the
%ra%ﬁ%i;r eﬁx (g!lr%eg‘),t{u?r%]ls pr()vrﬁeg r#e%oﬁgwg 88&&1]?% gus&efstrﬁe 10 recurrence of
m st CRA3 erpresgtEthmoud dirtprtiont hagihg tronigrhied foeenroas/eREMAGE-A3

pri &E&ssh@ tu}nlaﬁ' sy, @r{c%%thg@gﬂﬁ‘l hfﬁ%" Het&rgﬁnng @ﬁet@pﬁw Eauerﬁ’@ fumour tissue
SOne de ree of m’smatc sequenc

it

re c%@rﬁ%%*é%AGErﬁé “%%rag%‘fh‘)é @*q’ﬁ%ﬁkzes h@’@ﬂ @ﬂé*rerl gamigiptring a pgmpgsition
¥ e Qiomprisdig atMraGEVACImriBotbegpy eriednbdiatapehtif 4sefessrilled hatin to said patient.
| east one nucl eoti de conpared to another, or to al

ot her, MACE- A nucl eoti de sequences. Fbmever in sone
enblBditRrcEbimaH thepraaHnveptrpdisieipmovideda psg pfpeomposition

se %&Bﬁﬁlgla@z[mm fnﬁﬁun&ﬂ@ap@ lor ifRfusotfapt il ©infiticl nmrf&naemra

greaB éiri]cgréi%nt %or 'rgg %eac al %tlerﬁ su%nc%omoa%gég %{3 \;c\ic)pres?ngt tﬁmour in which

1gr i apatient ig :@nt@pfména‘tn@g I%Gﬂréé dxprestinggvrnoyptisguctusipgyomethod as described

seqguence that differs between the genes to be
differentiated. Therefore, in one enbodi nent, a

specific primer or probe would bind the target MAGE- A3

15 megednte ewbidimanothert & paviddiesisaeid 2 benndsitidegompgyising a MAGIE-A3

G RndHers rfly bo L] tnlr.ﬁrhem% if\re SRAMERESR of b %dl&r@m @lehba%mm ofa

sequence O th m smat ches of one or

14 as@tlaaf%pﬁble 0y I‘FﬁJém‘E"é P@%‘Y[AQE q\aém%mrgdvm%én YES‘P?W‘%WUF identified
pr oReawds MAGE-As epesdingitiv@Nissi@RsiiBymdisd hisciegherne
havi ng the nost differences (m smatches) between the
two genes, to enable detection of MACE-A3 with 20very
hi ght gm@pcfim@jt thyre is|prpvigprea eind §f ReimenteF use n@ew@@é‘rﬁpm in which the
i nV&%bsman ccﬁrﬁ)ﬁmﬁgﬂﬂ@ﬁ@lﬁ%@ G&Hﬁﬁ}féﬁ&a@fo@ iminbth@ape@Q| |c&ﬁtﬁlses a MAGE-

ified in xe ext ui t abl
20 ¢ R g Sy o et oA et At & Profe hetSr
t ar gepriseguyenisie olsheyeptida EVPRIGGLN. of t he priner or
probe, suitably greater than 95% i dentical such as
96% 97%  98% . 99% and nost referabl has 100%
id e%he W%%?nhgetnsor pe@}x@fw ugeyn grefegtﬂb@?nom&be&gsed or conjugated to a
S equaRc@oteil.id ofiy dnitBdiMerthefzhrtibrgsotaif miytbe sdlaied b pioteimely, NSI or

Lpe blgggsljf%gl#'len{ls(%h&&? target sequence at all nucl eotide

posi rimer or probe, or may have 1, 2, or
nore m smat ches dependlng upon the | ength of probe,
30t ﬁm@a@baﬁa&t of tRARL:ED Bv&afthd doﬁr@&lﬁaﬁl &Jnfpﬁﬂlhg aaepirs of

tr 2\6/181;%1 Ot ﬁpﬁ%r 1mF61)érraotrtH) 1ageuf1(hmz§/\e/flu%1%g d&mgrl'isg (ra:]rg alt'l uvar{t I! Ir]eaxtamPIe %he
t haadjuvant meyecomenise pgeeor goTFPH fombinatiops oft HeMpBk ah'enmls’erq% fe@.

3@ui 50%%11’15@ %&cﬁb’tﬁi&e %bbr@@cﬁfarnh@ @dj%ﬁtmﬁh K1QsP1 &bﬁl(ﬁ@sﬂ oil-in-water
forma hydro en bond w I ts coup erpart 35&%quﬂ;cmG

nuctRgi9g and ‘W%éﬁi‘ﬁ&f}’%"%‘i‘fﬁ?% & e 83Ty

Pr edoaniatp yligdohelecbiagdne @Bt ari ty of primer or probe with
the target sequence is assessed by the degree of AT
and C. G base pairing, such that an adeni ne (A

nucl eotide pairs with a thymne (T), and such that a
3guani ne (G nucleotide pairs with a cytosine (C), or
vice versa. In the RNA fgeFiaiied pResriPEONEP! aced by U
(uracil). 5 Wiere inosine is used in universal probes,
for exanple, then conplenentarity may al so be assessed
by the degree of inosine (probe)- target nucl eotide

i nteractions. Accordingly, the present invention
provides a primer conprising the nucl eotide sequence
of any of 10 SEQ ID NO. 1-12, as shown in Tables 1 and
2. The term"prinmer"” is used herein to nean any

si ngl e-stranded ol i gonucl eoti de sequence capabl e of
being used as a priner in, for exanple, PCR

technol ogy. Thus, a 'priner' according to the
invention refers to a single-stranded ol i gonucl eoti de
sequence that is capable of acting as a point of




15 reverse priner) to the nucleic acid strand to be

copi ed. The design (length and specific sequence) of

t NyPdob By | | depend on the nature of the ON&aehh@%6210
RNA targets and on the conditions at which the priner

Is used (such as tenperature and ionic strength). The
prinmers may consi st of the nucl eotide sequences shown

in SEQID NG 1-12, or may be 10, 15, 2020, 25, 30,

35, ASA{J.Qed herél’n Iﬁeq 7;.1‘“8%39%61%% 1@1@%01&9%1% ﬂ %3 x\%ﬁieﬁ IgCId sequence

conpri se or € sequences
1- Apither Ny prRdb. e-Bresynoayice Ssimenishesr Rk, oswélﬁ?di V&rallowhereof) to which

i" NEd Pghete Bﬂﬁeﬁﬁ&be%ﬁﬁh&ﬁﬂlﬁh@péﬂlﬂ tiJe n:vxﬁl s&ﬂ%&gr&’nf Iﬂh}sﬁiaﬁl@tolr @al identity;
under .stripgent con

ﬂagt (?fg:l?e,[%are}/ersg g{unfg r1] 0 vest] 8omé)r1mﬁe ?or a§ ?bov zg some. de gréc of mismatch)
I ey tha sq@pentait sevgriesn CHie traget d9eucagericratly @fsrts tq @eﬁm qf theMAGE-A3

t heeSRRE ik fitedtdby @n&st%ﬁé‘ﬁickbﬁﬁb E&fnﬂal%gié'aﬁtﬁﬁi:r WA Gl othdd eMAGE A
gi ven cj rcunstances. Prob esm? @rlners I

her P PR R SHRI R EPHI° T TPy P ey somence
18, dayohr dne titiodredfthe@esers ﬁm’irproex, aemlbrmpal beatweh MAGIE-A nucleotide
di r g@%ﬁcgpﬁgrpﬁcdlﬂﬁ?ﬂ ier% ' ?wogvlﬁﬁe %rﬁﬂe@ an§£r515quﬁenfsed recognﬁse a target

con nmeans anz I sation conditions whi
al | seqyench thathffepdetaveqng "(ﬁeﬁ‘ﬁ todsdiffereptiaiel v t o a nucl eoti de
sequence wi thin the MAGE- A3 nucl eoti de sequence, but
n Ot d} %fo;;ae[% one eén%oe% gazs nclél 1L ?rfljitlelr 9 eplr%ﬁ %%1%& E’gcgthe talggﬁ\%&élji 23
15a rse@qer@n wcslﬁ ng Itmenatﬁ@nd@n@@@ tqiyelpny eozioe of reireher MAGH spavaice, for
t hex B 1dWRY se@lendd bONAGE B/ With ks rBUMBELOR ofcdO b Bass pananded
nucl eoti de sequence) W th part of this region or with
the entire region under the experinmental conditions
us elthe taggathequemt: fay el erimé¢rhapebe ol rdsanisvantie npy beae seqyence having
pr QP&&Pﬁﬁer&gés (&gﬁmh@s) GHQLeﬁ )fhe%t; %né%ttl? Edable @@écﬁ&r%f MAGE@% with
nucl eot | de sequence present in the sanple
20 nateydigh seepifici¥houl d be under st ood t hat the prlners and
probes of the present invention that are 35 designed
for S f [ D dentified i
IR fen Dy OBl Bl Pk B O fgeniried
saHEM$%@ﬁ@ﬁ¥%E1ﬁay to a large extent overlap with said
region (i.e. forma duplex with nucleotides outside as

2% loi}.\f%}r g? tg%l@l’% P%%Iﬁ’g 6]%; 8%3% %%&9%}?9@‘[1%:11 to the, tﬁ‘%et selguence over the length of

hy bthé glinsadripwhe, efitakly greaxy ghat B5%identicdl euch ase&é%dﬁ’ﬁfta%j’ew% and most
re gdr%ab@yclﬁly hﬁ)%%&% 0ve§ o 1[3%91@9 the tat“g\‘,mglli-%gtséq%ﬁce r']I‘he primers or

condi tions, such 1% SDS, at 50C,
S KITSERP e s EoRFENRS et 0% e FHEhERd R poions o e
t enpafctdripfoBs, optidghevel 167 gi Moramtmstalict dapardne ajon dteilappth siygdbe,
3% ﬁt%m{g T t’ Ire];ét'gn %Q{léng %]r%q&ﬁ%é}neﬁg Bt theas?d? m)r%?( le. Provided, of course,

Ion an tions are wel nown and
ex efh% Foie faverep irimer fpiis thesepaplitions 1o fieireinn [hat ipthe rgperse compliment of the
Mol pfdét RhuckdeONi Ng: A Laboratory Manual, Second
Edition, Cold Spring Harbor, NY., (1989),
particularly Chapter 11 therein. The present
i nveawtablyomachfnueledtide of e guingtas prabegen fogyf lpMdTOﬁ@rh@Cb\Eithms Feyiniggpart
3pnqm%§na§£g%of the follow ng 10pairs of prinmers: Set
1: SEQID NO 3 and 4 Set 2: SEQID NO5 and 6 Set 3:
SEQID NO 7 and 8 Set 4: SEQ ID NO9 and 10 Set 5: SEQ
ID NO 11 and 12 The present invention further
provi des a probe conprising the nucl eoti de sequence of
any of SEQ ID NO 13-17,53 0F054. The term "probe" is
used herein to nean any single-stranded



150l i gonucl eoti de sequence capabl e of binding nucleic

acid and being used as a probe in, for exanple, PCR

t eclviplopitsszd he probes may consist of the nucl

sequences shomn in SEQID NO 13-17, 53 or 54 %ﬁh%Q 7056219
% S 10, 11, 12, 13, 14 15, 16, 17, 18,
or Sl %"mg’eme%we’fy o4 pFimey ¢ prajy witly e tagg(reqyprcprispesesid the

p al rdsgrovif AT and @Y8Y bhaseepaiting, kueth khawnbcl!blniﬁe (Ab Qucﬁe‘aﬁﬁé%ﬁlﬁseﬁthgﬁhymme (T),

SE
U ﬂagﬁugg?%g géa%:éné @ Img::i;o?de p%lrs thB C)%OSII{CE gcértwcg gcasa ehla;}ée RNA form, T

wi t P %ﬁﬂﬁ%ﬁ?ﬂ%l?BWucleotlde sequence In one

énbodi ment of the invention, in which a probe is to be
use n. combi nat.i on

ot U AR TR
ar by fb dogree Gﬁn‘@fﬂﬁ gmqbp) Breciaiutleaifle intmetiVIsGEA3
polynucleotlde fragnent to which probes are able to

%Jmmm yﬁurh_ghe frobeiﬁare 25i nmmobi | i sed on a
S 0| o O presghl éﬂvﬁl}t CREPVILES A prper ﬁ?%gngﬁae,nucieoude sequence of any of
18dd |SEQ (Hhh‘pl V1% aevshevinse Tablemhadder Thewmaipling” fs h&d ﬁd?r@i@ﬁ lefh any
be Gﬁélﬁﬁiaﬁtﬁd ol@éﬁﬂm)tﬁ!é seﬂﬁen ;L‘aﬁffe Bf l;eplgﬁ.weg?sya pngler 1n, %or example, PCR

include: fluorescent nar
car F8¥yPehofws earipey 6@%&'&‘%0 theNpen (qfqyfpﬂo e sipgle-stranded oligonuclcotide

Cor panatd toun}s,capaliiXofat tiny b ﬂomt 6f&ﬂﬁﬂt1b1€f3r 3B Bls 08y, PEdension product
TA'VFFATé Qﬁbstﬁﬁ:[llz ?d’er?’ncgl'%ﬁp :l %0 d)ln%% suéntsantla%fhe revcrge compliment (for a

em | um nesc
gO o7 WW@@CM@WFUBWI@G(@%W})TQ dpiniflergtuaml grecfiessquence) of

andthe githed 811 deped blﬁdﬁ@ﬁaﬁm Jf ch DRMARDLSRNA ﬂaltgletygﬂd ofl thk P(ﬁldm ns at which
for g&netrgslugé ?Su eln-)é X 32- Phgosphorus nmay a pe
use RIS G m?Hm8ﬂ%I€Hﬁﬁﬁﬁ%ent of the present
i nvention, the probe may conprise a fluorescent

re ptl)lietéﬂﬁlmg Wiy @hsis? bt rﬁéiecﬁiﬁgse%gccésggwg %ES D Q}I)el ?5 oré'nay be 10, 15,

2&1 E @Iuorescent reporter conpfr
car x%f?? Mgl (@%ﬂ(wf’f%\*ﬁaf ﬂaﬁ%wla@éﬂeweﬁ orcfglbmrhayhe sequences of
conﬁﬁ@EENQJn@nmwmmema&nemhaﬂﬂaﬁ@%EEMQMEﬁ%ga bils@aHoL Within a
gl gmgitﬁ eA%nqa%%c,ic%J %@ uHcEe?%tgﬂger&gon TEpLS. t‘)@glp IbeF%: éhghf IBPmﬁcatmns of
ex a'%l’re“efsr?éprgbes Briepsor WH@“@F%@G ch@icd pnt trreningavtbekipeifivicy and
an SEBFNY Eqlitds@ericahon aﬁymmcaames(ﬁmg n@rsqe&aﬁe%ﬁﬁ

?Xbe
2yw2%5 erbgug%dm%%%#P ﬂg é?ynﬁﬁ§%%?%ﬁgﬁm§F S%@&%ﬁ@%a

of the probe. A fluorescent reporter dye is |ocated on

t heAﬁllchﬁ‘émotﬁc ted“sipth on a oL ASioBTR
and, pr.obe, %ondh i B TRALLR on bSO RMAIR Liow the

g es of the present
al n %gﬁ%ylt‘s@‘“ﬁlﬁ‘{tﬂ? Byepeesdiaiy F@lWﬁ'{ﬁ%P@b?ﬂd@ ecquence,
st rhs!tmtoesy @lrer PASESpcldotde sequampy @padmlmgf M) spe&Nd 1981 Btion” of

C @ pri I n 12 cieqlide s udencc cans
*rynerenbnt bt SRR Bt by et

&t derd e§F?nd@tnﬂflg§Xe§Fq‘ﬁl§§)é@thm0fﬂ@S jegion archatl the entirdvegion
S equidan ce expbrithidaal thdﬂﬁlﬂs usEly, arfhi Rtk hetd tEos@tfonmls fhle %ér Sr probe dogs

nme ura QCEUrri 20 nucleotid
st rq{é}{: ftm%}‘ EglRl I asoéher lg%lcrﬁ oi: 1&'{ g&}dg Se&'f‘m?f’d’&?s?nit @@eagg@esto be

rra;fm?liégfﬂ é@éouj_d begndegtoodlthat@qe pﬁmeﬁand&;ob@; ofithe prdedentGfveritloR that are
3% aneﬁgnbtﬂfof PEINMORRiHRE UARE @reglbﬁloﬂﬁkw Ie hﬁ(}?e#%de Sequence may fall

to €. d.ep | aced dC an
A ""mgeely ‘r’“éhi? éb“b %‘ayﬁP 3 B%Wefﬂ ey eﬂm sgifh eﬁ'eh@ - formp duplex with
al Sledmdqs nmlmwemsmhm sdidregiequence. 25The present
invention additionally provides a kit conprising the
fol l owi ng conponents: (i) aty,least one primer or set
of primers as descri bed hereln and (ii) at |east one
probe as described herein. In one enbodi nent, the kit
conprises one forward priner, one reverse priner and a
probe sequence which has a target sequence within the
region anplified by the forward and reverse priners.
In this enbodi ment, the set of primers are capabl e of
anplifying a portion (anplicon) of the sequence of 30
MAGE- A3 and the probe is capable of hybridising under



WO 2007/ 147876PCT/ EP2007/ 056219 I n one enbodi nent, the
present invention provides a set of priners and/or
probes which specifically hybridise to a target
seqURHCEMEY O MAGE- A3 under stringent conditi onBCHFP2007/056219
whi ch at | east one of the target sequences of the

primer or probe differs by at | east one nucl eotide

co r@nﬁﬁ%ﬁjﬂ th %e&ﬁ@hﬁ%ﬁa&ﬂ & Qﬁroge\?ﬂﬁ gﬁlegfam@ a}getqgg]&n nge‘rA‘

nucl eot’i de sequences _and In 'S ca ab

of triggeat pytuidisation rrgdip@eebas FReSE: A8 3RS aﬁ/mﬁ_ “/St@slﬂilerﬁi person

O neknenbieeliwresnt the fahmets @ Stemficraniiy/ eidbd IQ1RthRRO3AIt %Sen&atﬁﬁﬁuch that

f ! /[ ' ifi.cal ise

9 gg&mg@dﬁggq By tREARES WOl RRES eraghscto?éi%n APLLSEn and

c 0 n%PItthéPfkm for epmipden Sabraoks Al Meleculgr Clpies: %ﬁ@@ﬁtory Manual, Second

S € ORURNE EvldFprifd YeartRF, NI (1989), pir@RRnfiCper 8 dRyeiat | east

one nucl eoti de conpared to the 10equi val ent regi on of

the MACE A6 nucl eoti de sequence and in which the set

i s Bapaphdngitiodfigberipravidestai seigf pretewsenprvid@ncA8 mam df the following
10VAGRiH S prithdls:one enbodi ment, the target sequence of at

| east one prinmer or probe may differ by one nucleotide

in the target sequence of MAGE- A3, conpared to the

eqsev ISEQUD Negi ;ati4 of |[MAGE-A6. I n a further
15 : get sequence of at |east one
pr et o Drobe may di ffer by two nucl eoti des conpared

to Seh%SE@@DNQWemﬂSregl on of MAGE-A6. In one

e Mgl @QqDN@g@nQI@on rising two primers and one pr obe
ow-Ag differences in the target

rsrg(ﬁﬁb?]csggl%fqotlﬁén%ltzl ners and probe: 20(i) the target

sequence of one of the two prinmers or the pr obes
di f'glg {)%segt){nvgﬁlo{l %ﬁér erg)%gfgsea (.I))%%é c\:l\ol?r?ms1r'1vpt%1ucpfeot1§e %uencc of 5%36/ bf SEQ

DG5S o SpuPi i prote tstese bertiy ogwren #r0 o tiackisd
19 etoneaiclddhédse iancd BathYEEmAEE nudlBid acid and beikgd sbdas b PBbe in, for example,

tar t se e the re in ri mer or Elgl
oG (B B it %ﬂeon“%%dp RS g SEQ D NO:13.17,

exeﬁ-’rptiélormm wi5et.EnthBdDnenl, 13alkis, 16 OTp8,i18 brg, 331 008, 40045, 50,

pr i #3Bioo @h@d?@lba&rﬂaﬂsewlﬂch ;t)rEQSFFHH wiffiird tﬁheseéu%cla E@IDNO 1317, 53 or

di fferences in sequences:

seqd&mededgpey ﬁfcls’t’fﬁ‘i’le ﬁ?’-’ &GTI?%‘F% Wg&ﬁ%g‘i‘u iF&‘i‘cé?fth% a%ﬁ%‘g
20VAGkelABdenghehACE- AG 30 (ii) the target sequence of

primer B differs by two nucl eoti des between MAGE- A3

and MAGE-A6; and (H) the target sequence of probe C

i s Ip eresmbediipent of the prsprtionRCERIch3 Pepbelis M(ieescA@ a method irpy@bination with

ex apaik Ef,pnfn&s Qﬁlﬁ)aﬁ ply@igcedhId alwKiok th&é&[ﬁﬂﬁéaﬁéﬂlﬂ pddf dr BIESE 1M MA GE-

pri
B AP Btte RS oG R arkTa B8 1y Repu e
255 e qumptilisedyin applidseppod di ffers by two nucl eoti des
bet ween MACE- A3 and MAGE-A6; (ii) the target sequence
of rlmsr Bis identical for both MACE-A3 and MACE
© TR LR AP 7S RS OE) GUPHP BT €7 - epabfine thepeobe by é?tected-
s e Fuands ofxharkarahre mﬁ} b vkddeaicind®d ylmsmaeennmarkee@ far ebasiplbat ween

f o
o 0 L P b
300 omirsystens), HAMRE m«kqmgAdmlifﬂﬂ Bloeweles CAnUM)echtlalﬂtgertcsccnt markers, for
sequences:

12



5 (i) the target sequence of prinmer Ais identical for
both MAGE-A3 and MAGE-A6; (ii) the target sequence of
primer B differs by one nucl eotide between MAGE- A3 and
MABR AE/HBRGY  (iii) the target sequence of prifféEre07/056219
differs by two nucl eoti des between MAGE- A3 and

Mﬁ@fmﬁs&. Ruﬂl‘?mﬁ:ﬁ ploOhE; aamhmdicﬁmtaucls br@xdeiple titRiyh i6 OBRiHh Sﬁtﬁtéatcd

t al.r e Jer s | SEQ ID NO 3 an

4 S, BTy Rl SR PRBSIY PP 15 the

pair of prinmers of or conprising SEQ 1D NG 5 and 6

andp bﬁéemm&mt e gfeseggmaﬂmal tApropE Qad &Aﬂﬁ%emuo&da@n féﬁdﬁkr dye at
o oBaF e Sheafhss FErR > S s Teporer By o b

pr icatbexyilghesein (@@ﬁ@rm&ihn greBEES dy OndNOomPrisamuboiPo@sreht tkvacher
p; %PfOp%nalﬁpMoﬁﬁggveggger antJ\lgNﬁiBm %ﬂﬁé&ﬁaﬁsﬁ%ﬁ A USA) may

prlners of" 15or conpri sing 11 and 12 and
°Aidghia ﬂ’t‘iff’mB‘? fr sragple diedgend ey ﬂﬁ‘"ﬂo 17. In a further

enbodlnent of the present invention there is provided

12 &B&%Qﬂa&%ﬁmﬁ Gl ﬁéﬂ“ﬁaﬁ&e b3 xHJy%% Gl prQJh B%Qﬁﬁf@&ewﬂf USA).

ve tunour” tissue
corM‘é%’t“llﬁjzlg’S%Pf?h?&h%@%q @@S@‘é‘dﬁéﬁ%ﬂ%ﬁ@ﬂ% Tna@wupe%@ned atthe

f r oMnd obthOpre@l £ Ahor&aRTbRrivd dbydis Bkaddea S 30AE ofikd giddE. Of
at 20l east one set of priners or probe as described

herein. By MAGE-A3 positive tunmour tissue is neant any
t urfo erregmbgdinientythe prirge deprabg pagesess pihe ingserVIMGELIGEMa [eoTitageeT

15t habmhay £.uPeSBedusRl ﬁ\Icf%Qudfs ERRIRs HdhdeE R cxbRflc ARWAOL) a:§tosmc (O,
descrlbed her ei n e used to determn ne whet her
bi FBYEED 'tggﬁﬂﬂﬁqggﬁﬁ4?§es or consists of N%EE—AB
positive tunmour tissue. 25By biol ogical sanple is

h”EE}H fufthe? @ﬂ%ldﬁlc%f thél%U CTS ?Aalo eg E %ﬂ@@sﬁrﬁ&ﬂ&s oif pﬂé’és may be

een renove r ISO atient. There
i s aedpded ip the saapspeenf g pek Bé( Smélteﬁfo?i “tﬁ‘f‘lﬁifgf et 2 neP-ARHA] geurring
2(E0ﬁﬁ£iéoﬁﬂd’b@'udt1heor$b£p81&ﬁ syBBicRe inbdifleddasdisbdyaeidcelg 2, 3,4,5,6,7,8,9 or

seqjﬂep tﬁ elfascs1 e ro egerqucctjxger Il’\l/ gnge ef o%&tre%t Ejftgsm%%laggetreﬁ%@by% -Methyl

pr idg@nd Thyming m@bbe reaiaceré@érfrrml A BIQ Qurdcharsmaygbsp brgncluded within
whatheuedAGE- A3 is expressed in the sanple. In one
enbodlnent the nucl eotide sequence is or has been
i sol at ed fron1the bi ol ogi cal sanple. 35The term

23" ofthapreedt inventideadditieahllf provitles a it ersvpdsifpsthesfopwirg componéntst () at least

be UHt.SFrgnel‘ &%Ltldﬂm\frﬁl's)és de-gé}ﬁtgd ﬂe&m ént:[ (1'i)%t llszﬁit o%@ﬂ%ﬁia ak Bescribed herein. In
enconpass any nucl eot | de sequénce ‘directly. isol ated

f r o8y gubodiresnyyth %m@sgpmeaﬁq?varc\mmer one reverse primer and a probe sequence
2 0%4&8]@&&5&&9&@&%&%6@& afaplifle@ By thel@rv&aiul @ Re&se primers. In this

et Sl B D6 ROTRl Sl R g i g Rond B Sfenc o
30pr SGHE- Aﬁ W‘é'iiﬂnf@hls weppble efhybridising wpror stringens papiitieny e amplicon.

nucleotlde sequence and 5detect|ng in the sanple t he
ified nu %_ tiv 9
a d hf FegyFATer M(g Ag andsf\ig(lfvjls R% are hi ﬁomo ogouseha¥mg 58 % alignment of
their nucleotide and 95% alignment of their protein sequences. In order to specifically identify
MAGE-A3 sequences, it is necessary to identify primers and probes capable of differentiating
35  between MAGE-A3 and MAGE-AS6.
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nmet hod of the present invention may further conprise
cont acting the isolated or anplified nucleotide
uence vvlth one or nore probes as described here
3‘6?1@ ®i ment, the nucl eotide sequence |qu'%'Eﬂ2%{’F’8§fm
or purified fromthe tumour sanmple. In NT- 10 PCR
gene BacembMNAn® 0 M gt chdivemibn pRyidésaad of erithad ®&ooebicd Wwhidh
r es uJ:c ﬁ%llg hnbn%PTe to%@%ée%%ﬂ%e of Mﬁéﬁg\%;bgﬁﬁ %C%ﬂ%ﬂl&%rﬂp\y@& at least
o r qnﬁ eﬂ thedegrt Feﬁuep??é of e siEgser grobe ‘h@eri)‘ryé‘é]éﬁt onp ARFEsAtide gpmparcd to the
Theqi®l AodSior all fifer MAGTRN huclebite Bdqhédbes addan FhitH taddetis fapible of

5get ct ng?wg%c@p‘%%sban ELAtG%@ r tissue. 15 In one

pr esen I nvention, MACGE-A3 positive
tlssue may be detected using in situ hybridisation. By

I N 18 blemBYdRhdnd 13 ﬁlte§egtrln\lc§tmﬁﬁﬁ91ﬁes|a§et%f Bﬁﬁ‘ﬁ’é’ré A3 rdted\which
reaction perf or ned usi ng ?Mﬁger or prQ e accordin

t o PHEHY BRI PAVEH FBH™G PALEC ot SIS Augiopsd] Fion o las
or dnk afSheasgdt Sqheatee df thepoimecor pabd Effidrs yor legi ane odcleotide compared to the

oV' uabal&afe@mfa.fﬁ m&@u%ﬁe s%h% S aflf in SRRE L Lebis %&9&

sequences I'sat i on e pol ynucl eot’i
;ﬂw@@meﬁana pesepen M Gl rgd MAFEAA t abI e hybridi sation
met hod and detecti on systen1 Exanples of hybri di sati on
S y %grg% 'bodcuﬁen r,re%[e %O OaaY s%cli] Ll c% rc]fz %E laelgrsg f)ne pnmer or %%{Lg ﬁﬁfgﬂx%‘ég Hucleotide
mayn Iha E2regichequence eW&@%Aﬁy’smpmdé'aﬁlﬁ mweims re@aarhf MAREAS] Iy a further

14y %5@1@&1& fitle Gar g &?Fc&e%f‘ £ 1dadl Bﬁbtﬂn{nler&ﬁ Bro® a3 dﬁ‘félr ydwo nucleotides
support dl n_knoy Sstingt {Hgggtl ons (dots, l|ines or
ot H&PPFY d?flh %&gﬁﬂﬁm pol ynucl ei ¢ acids are
| abelled in or der to 25detect hybrid formation. The
M‘\Ciﬁo&%mﬁ&ﬁﬁent b it %h&ﬁg%w@@u&réﬁ@ u&%@@mf e t@a@madl

pro primer as describ herei n, can "be | abel
Wi tq‘f%b‘inﬁf’? Iry{hefpraet erenpry B?tP%P"E?’a“ﬁ aptprefist ect ed via a

2001 qt)itetarget Je@Rha@ \6f @hic B 1BOWP IptiAgs itlieprobesiiiffersibg dheamdédtidebetween
COIMQB%\,‘{%DQRGQ%sySt em However, other reverse
hybridrsation systems may al so be enpl oyed, for
ex diphetaree) seandnpe of £ pamEtoriPrPbeol (ferted g fn P&ﬁ (0. diffrs e negleotide

C"H%!wﬁéé{MM}E%GErthMNGEAQ&QS 3600) : 3020-3027) the

ggr tgis g‘tf %Fgggesec\{l\%%cg Eia errgm%mxggoﬁrfggg (gfr Ig)g?’] (] g_iﬁzglcg)for both MAGE-A3 and
2cordnrEEdhAs are descri bed in Kleter et al., Journal of

G inical Mcrobiology, 1999, 37(8): 2508-2517 and w ||

be optim sed under_ the given circunstances g&m intain

t he OE FEEPIF-Lne ?“%ﬂ‘fﬂl‘“:?th"ekl‘s“@ﬁg‘?st‘:’ig‘yf"ﬁ”r YT P m&a e{Cifgay comprise

Ien@iﬂallﬁm@dﬁﬁwuﬁmmehdﬁrgaka@uqﬁm&be(s) and pri rrer(s)

35| g k{% %:?%g.\%g er LG%fe%%)F%%u?éon{l\{b@tw@gnm -A3 and MAGE-AG®;

ri'se use alr o rimers
3% orfpr thastrge sesmcq @pmeyr Bali iy Awo laﬁleot&ew%@ %‘ﬁﬁrﬁﬁ 81 GAGE-AG;
SEQné D NO 13; b) the pair of primers conprising SEQID

NO .. 4 d 7 WO
200711 Fereperteedut Sooaster i R HaRE RS Mibecsh, 0
conprising SEQID NO 3 and 4; and a probe corrpri si ng
SEQOI‘ Qa&@e @ong )amtgoh@nei?cad 1t dafnpxﬁ)s'fdg Ehe A %EIHJ BSh b%E,Q‘I:Jy lQt)mpnse

ro e conprising
3% heth“pfa?‘?”“&fdlfﬁlwf’??é frdhedy s PRSPy SEQ | D I\IO 5 and 6 and
th i) [icadpget SQRPE IOSpﬂ’m@r SHfets By NO nbdgotifes bétecp MAGEA3 and MAGE-A6;
pri
épﬁﬁﬁ&m%&@% fwg I\%@@ &Q fotZ ﬁ@“‘%‘g,@?@%ﬁ"ﬂ?lﬁ%??eaﬂd
conprl SEQ I D NO 9 and 10 and the probe
corrpr|3| ng SEQID NO 16; h¥* the pair of priners
conprising SEQ ID NO 11 and 12 and the probe
conprising SEQID NO 17; i) the pair of primers
conprising SEQ ID NO 11 and 12; and a probe
conprising SEQ I D NO 53; and/or j) the pair of
prinmers conprising SEQID NGO 11 and 12; and a probe
conprising SEQ I D NO 54 10 The net hods as descri bed
herein are suitable for use in fresh tissue, frozen




1989). The RNA or DNA may be used directly foll ow ng
extraction fromthe sanple or, nore 15 preferably,

after a pol ynucl eoti de anpllflcatlon step (e.

st MO 200%4¥deci fi c i nstances, such as for reve‘?@@“o‘%’mm
hybri di sati on assays, it may be necessary to reverse

t r gig te taber sBiNAnck Bt poobe Difek ®f ofcauasgilids bétech MAGE-ATan MATGE-AS;
| atter cases the anplified polynucleotide is 'derived
fromthe sanple. I n one enbodi ment, in which the
sarkgt eange, irang frilodingpteaidtropmprising gEmE A, priveer Bt R5QAE frgnay comprise

S etife ffowitgldiRFeficed A tRNAsPLQRESRs:MBY be used: a) the

air. of prinmers Si. t he
S bR el T R B RS 15 Y RE S MEOBRR o <
c orfjy thestnggy segfe@ed dDpii@r BSYifferschy 2ae mdebntih@tvpplo@éGE -A3 and MAGE-AS6;
conpjii si ng SEQ ID NO 16; c) the pair of priners
conpr|S|ng SEQ ID NO 11 and 12 and .the probe
corfpb 8 gt SSE@GF Py ARRSe Cfliflers g Wﬂanuflff’éldiﬁaﬁrveeaﬂ‘%ﬁﬁ A g MAGE-AS;
conpr|3|ng SEQ ID NO 11 and 12; and a probe

0C 0 I'ER 1!1@ e%nggi thle Blt % C%%RHS%J}%{ p%[é oﬁgrm%g%f &%B[&pr&fng g]ﬁ(ﬁ P 3 and

conpri si ng
corfpimd gp Prgbes;éeg cpmpisoe SEQ BDFRL 3phensi af pwvfsﬁ?rucwpﬂsmg SEQ ID NO:
addi dnlt Qﬁlﬂhﬂe){ard% 616k Erigingd EHUNON®I 4; the B of Pigmeds @ai doﬁlﬁﬁsmg SEQ

ni.n whet h tient

C T b oS RS B AR comrii

he rsQD Ngh d amidiand the mh‘e rpersomRpoEEQ IO 46 ﬁwifqrme ngjr of primers of
15'\4“% G, s@@m@m LAANE R thAfMbk GER biXBEHQ/® 1518

crﬁ%rsggec ic anti bod; (;reapl%mmnoaﬁ%%ullﬁ (%/o sai d

patlent The patient may have tunour tissue expressing
MAGE e ABhdr anbddinenihif e asentS@tettion ghere isqurovitiag/a ip@hod for determining the
SU}De%&u Q'aﬁse&cg of MAGE 8 \g&m%m%m%ésu r@ﬁg B R SdnDBting 2

I ent een treated

re rf%‘%‘?t‘fi'? Sé%nmm%@r %esamdg‘@ga hiplasisahgerPl ‘i‘”éhsau {gast one primer or at
mXadﬁﬂNﬁﬂ&xa@hbmmgbnmeMﬁk&ﬁ@ﬂb&éﬂ&%Gﬂﬁmﬁﬂﬁgamﬂaﬁﬁﬁ@dﬁwwm

Ig ﬁ’pe([)) ; ?{Sf Ieg::ﬁ IC (r)“r/rp n tohr%ﬁls%%ﬁr%&%h%@%\/}bq&% mtri1gel? th!:i%shgvc%ecn 1solatcd from

antapgemnt dée ingthadjay @SW@EHEMA@YA@H%@@ G‘Ptﬁfm@e amth% @@910@%1 sample

| MMYRAREEQD bdnkills biMARRANBRIFSGhbir@ssef. a medi cament for

the treatnment of a patient suffering froma MAGE- A3

expressi ng tunour or susceptible to recurrence of a
23VAGE:-tABogeaiprregsis mgant usTmple pf tissne whielifram qratignbthit hisdeen removed or

Si dgtdafeloBithe %wHaV|ng or identified as having had

MAGE- A g expressing tumour tissue using a diagnostic

met hod, kit, prinmer or probe as described herein. The

C O NHOG listai@oneIGHRdvidsd Ngetiod MAaendBiaghndid @@prising lctsOPer cotacting a

an trI{u g I?ide? sﬁa r&eh’c%%bmlperﬁlng%eéw%:%g &st?ol %tcm?r%e %Q%&&% Iamggr or at
3%ntl¢ag@ne g5t ofjpemer ef@robOastdestied pereip WE‘I"‘FSS@S% BhethepHS GBS ipfepressed
t hen peRdniple EVDPI GHLY. The MAGE- A3 antigen or peptide
may be fused or conjugated to a carrier protein, which
may be selected fromprotein Db NS |1 or CLytA or
f r dgmereinbodithet, e fivcldotideaermenaes ochasreat isoltrEiayuhgiad pdidalsample.
may further conprise an adjuvant; for exanple an
adj uvant 15conprising one or nopre or a conbjnation of;
35 D_"Jl“\lptenn Zﬂbfﬁfﬁeﬁi’r@ﬁﬁ“@‘é ?I% .as Eﬁ@h%%ls et 'ﬁé)e used inclusively. That s, it is
ol iifetiedlo efrbinphesSHiny Slfzotiie Beqaatd difettiyiglagd frow animursetile @sny
@S2I or 1SCOVE; oil-in-water enul sions; and Li posones.
Thus the present invention provides a nmethod for
screening, in clinical applications, tissue sanples 20
froma hunman patient for thelresence or absence of
t he expression of MAGE- A3. Such sanpl es coul d consi st
of , for exanple, needl e biopsy cores, surgica
resection sanples or |ynph node tissue. For exanple,
t hese net hods include obtaining a biopsy, which is
optionally fractionated by crypstat sectioning to
em ch tumour cells to about 80% of the total cel
popul ation. In certain enbodi nents, nucleic acids may

*




25 enbodi nents nucl eic acids extracted fromthe tissue
sanple may be anplified using techniques well known in

th I | evel of MAGE- A3 expression can he

de?‘g?tzgﬂ ”yr%% can be conpared with statistical FyTFEFPYS621
groups and/or controls of MAGE-A3 negative patients.

| n arreotideisemienaederivedifiom tetisampiofiot dxempietyhsdofcayarpr ifag@eption to produce
det emmayr Bgnhet her a subj ect expresses the 30 MAGE- A3
gene product, for exanple by detecting the

correspondi ng mRNA and/ or protein | evel of the gene

pr oduesthod pighe pessentriph@tidyymay Sirther coephinimuiésngsSheaici@sde sequence and
hlor HQ&&E}; i@{hggm@uﬁ‘cﬂle%ﬁblﬁied Bﬁl@%cﬁ@equence. Altern ti_%?l}’ réﬂ itionally, the
transcrjption-pol ynmerase chaln reaction (RI- = Sj _
senfn-‘a’&?ﬂa‘ﬁcfhief”ﬁfef’\}%"eﬁ?f’P@?‘%%Wf%??t%“@;?@?}e@aawéﬁed
PCRpuclentids isdquienbikirhi oalé GaioreQifighed s ddstrpd BEipi t at i on,

Western bl ot anal ysis or inmunohi stochenm stry.

According to such a method, cells or tissue may be

obt i @eemtofigaitaheyplpaide se@Bnag fsdsofabed of pwifidd fpin thehiApur sample. In RT-

1andPOK, gpioficINA CaERAIREH maPleidl0 BRe Msitld RAUE THOMe embodiment, the
expressl

MAGE- A3. TagMan PCR technol o WO . .
2007 FARCT P RSh R DR B I 5eg TERA SO e PelSsdeigeluded nhe
5' - gethedy oftbpairesens vagen vi ty. The Tagman PCR assay uses
this exonucl ease activity to cleave dual -l abell ed
pro%es anneal ed to target sequences duriQ%%PCR‘_ )
amp LS o5 e Pigieptdesion pRpitakle fon defegiing YA G- 3pogitivepmppus tissue.
landinepbNAnbedimey pft tirgsisse thvinfie BIAGE-AY @ESItisft ndybe.detddd using in
5¢ 11S; . £i.on. m Xt ure. )
cont bl 190856 HiRalohS R sl Kol prtomd sing o
c onIBHfEsHPELE P Hipgly ts premaineniiaman ingAfrometomTR eptiaeT HRGR isolated
Thefroneagitibnd for diteXivishQizadal bitnhoihalobiy sieOftsgcifis DRARF RRE sequences.
that anneals to the tenpl ate nucl eoti de sequence
between the two primers (ie within the sequence
20y ity briftigatiorbsf thetyel yiRgiRotidesarenty bo errried jyet uingply swtalié Bybrididation method
Pr oRe dGQ0R sk $&S Efunpley G LRMon sraReEG ¥n§l&%&¥%eﬁ¥mzﬂ Eﬁglﬁ'ﬁé Pouthem

5 -end and a. guenc dye at the 3 . The ¢ o
To; 8P ARG HE PR 0P8R PRSI CEe: Ppe byordsaion
onl appmm,nwltl_h'e tipedspedifiesolae e ﬁﬂxméisetd@n e adid sppbrein kndwhidStinct
OC Gy [ I ) . ar .

Tdafont Rlots 1REAT binRHORES -an ésgge?l gggtg.\cg%tactggse <fabellgdporder o

nq&lflcatlon,,the probe 1 s di 2d |

2301 Yirghbakud formptipng The MAGEAS spasibie aucieis agid pegpengss. forlesantpdsya probe or
3\; atitriet A tésvebedRasd) CAIGR mra]éned wmﬁm&h&%ﬁyemlrumfma%d via a biotin-

[ or ence reaches. a resno val ue of 1

{1 e LRI LEBANER ol G5 IaE i fiaBh g pegreverse
us egbridinios sysipes manaiwthe ppleafl il dxarnt. syl i @etiottel, (Journal of
( fCt(%imicmwtﬁeraM&ég%?i oY, Qf(?@pfohm—gmi thd &n{eﬁ?t}gﬁwth%mﬂcﬁgo iﬂ&b BRbRited by
(0] rget., C nd allo e anount, o1, Cl 0 De

300 AR SO Pl fon e PR PR g R @i opne of
s arfpinigal Mi¢rebidlezxei992 07(Be508L S5 ITundeill bo tyttiaisadchder Thegriven

nmeas, i i i 0
o SREIRAL © oA el ol o Pty i gy SOIERRA G oo o
forihe:fﬁ‘%"‘(é)raf‘%?rg“eﬂé?sed on the anount of total RNA added

to each reverse transcription reaction (based on

3 5\é\a\f§ !)r% @ﬂﬁd&@l&? ﬁlé P‘lt@tﬁ(gtf C)f ﬂ'xg g%seilll\}; [ vgqn%% ln‘la} ¥0n§piriée§1iséeof:

egradati o are relra
parbifteraospins s rerpising SER & NP1 and dpnda probs camprising SEQ ID NO:13;
They & pire prinicd tSmpristi SEQTID FohOMAakee R b6 GLRRIRSEQ ID NO:17
quantified as an endogenous control. Beta-actin is one
of the nost used non-specifi& housekeepi ng genes,

al t hough others nmay be used. I n yet a further

enbodi ment of the invention, there is provided a

nmet hod of treating a patient 30 suffering froma

MACE- A3 expressing tunmour, the nethod conprising

determ ning, through use of a nethod of the present

i nvention, whether the patient expresses the MAGE- A3
protein and subsequently adm nistering a conposition
conprising a MAGE-A3 antigen, epitope or antigen



WO 2007/ 147876PCT/ EP2007/ 056219 Thus the invention
further provides the use of MACE-specific
i mrunot herapy in the manufacture of a nedi canent

t h&Q PPNt of patients suffering from I\/AGF_P%@1’2‘“’”"56219
expressing tunour or patients who have received

tr eaﬂaapamof privhirg@nprising SEQOD Ot Ay 40dnd b AdbObiMsaRBEQIDNO:S3
r eqm{lg Fauhof 8151]%&%& %ng%%tlié%%og gﬂ?d%l %g %Jr%gcp 4) KE’;‘E-%%?-%Q ID NO:54

patren erm ned as %{e -
5expiie syl of gmthserm@pmqu§§9é0 NOR? end§lind iserretfe cemmptisiag Pl 10 NO:14;
mtmgpalrk)fﬁnmeﬂgrcbﬂﬁ{sm@ SEQIIORE: B6HE @ bl tRprdve c&ﬁlﬁmpg SREMNO:15;

oo B b ey omin A DG oL 2 B Yl B S ompffge sp w wor

e | b the pair; of bmms@mméﬁQ 1B NG lleand ¢bﬂdétc pIOh@ttomdnwg SEQ ID NO:17;

trangd ﬁahgﬁ@{me%%bﬁlprgag QLG AIRO: ﬂ1qaalzcm9$fobé&ﬂpmg@tgnﬁ NO:53;

non-smal |l cell lung carci noma (NSCLC); head and neck

carf®¥P i ncl udi ng oesophagus carci noma; squanmous cel |

c arjcthaygivef priniewsesm@ang SEQ IMNO1 1i1phd] 2008 la probe @@ SEQ ID NO:54
arci noma. In an enbodi nent, the invention may be used

in the treatment of patients in an adjuvant

( pode Mgtk ay desraed greip pig grifable Oypsp indigpispos, frggtispgpatpifip-

lu rpgasam tiK60¢ 0O Ahanol PRscRY dlid. Wellkh&Sm dkirtls add pdnﬁtayioﬂ n

h 15 |
t rePFr)c}cgae €S arg avaﬂél?a{e ﬁg‘%ixe 1so¥a?on O%R&i B&g ﬁi%)m ét sarr}H%‘ﬂQ F ) etm%Po\ék et al.,

I ONS Su use | n net
patiP@ht BhedifNAL dy @Nprr@agénusetii diseetivtpligwing exsragtipn ﬁemélapamlﬁ'eormore
15 al p?éf@ﬁ)lﬁaﬂ%iyﬂgcle%ﬁ&%nﬁhﬁcaﬁdmﬂéﬂ@ g TR & spdcitR instances, such as

conpositio contain at | east one epit from
RSB | B SFAEY 11 O5° RHy BB GULHNA befor

as aaplifeptionde bethtaitgemes2Bopiplifiad ablyyuclotidk & Hedved afraanthé sample.

a carrier. Alternatively, larger protein fragnments may

be used. The fragments and peptides for use nust

h o%?@ﬁmb%ﬁ%ﬁﬁ“ ql‘“ﬁlﬁ‘}e)?a“ﬁ’\l“e‘%%amf@ﬂl“ffér" e e fptfoviingjsels ‘i‘f@“m"rs

20an andprobtembiyegpadse agai nst MAGE- A3, for exanple a
MAGE- A3- speci fic imrmne response. Exanpl es of
peptides that may be used in the present invention

| nc?) thelpainof prirresy dompising SKAGENR37 ?@ﬁ@mthmsbe cQEOSPESHRID NO:15;
Peny ind san&@gluﬁaas:&mﬁ@ BoNONS39 Eﬁﬂ@m&\ﬁrﬁgan&paslmm NO:16;

Pt?lnla 1()%1_1“_0 pnme Jor%pr'i\slgg%gQY]glﬁbLh ang\)lloﬁ E (Re probe comggsmg SEQ ID NO:17;
25 &) the pair of primers comprising SEQ ID NO: 11 and 12; and a probe comprising SEQ ID N(:53;

L.

and/or

¢) the pair of primers comprising SEQ ID NO: 11 and 12; and a probe comprising SEQ ID NO:54

30  The present invention additionally provides a method of treating a patient comprising: determining
whether the patient’s tumour tissue expresses MAGE-A3 using a method as described herein, and
administering a composition comprising a MAGE-A3 antigen, epitope or antigen derivative ora
MAGE-A3 specific antibody or immunoglobulin to said patient. The patient may have tumour
tissue expressing MAGE-A3 (active disease setting), or may be susceptible to recurrence of a

35 MAGE-A3 expressing tumour, the patient having been treated to remove/treat MAGE-A3

expressing tumour tissue (adjuvant setting).

17



LVHFLLLKYR SEQ | D NO 27 LKYRAREPVT SEQ | D NO 28
ACYEFLWGPRALVETS SEQ I D NO 29 TQHFVQENYLEY In one

enboglo amvkarsdshe antigen may conprise a MACE pe%hﬂﬁo@ﬁosmg
protein linked to an i munol ogi cal fusion or

expression enhancer partner. The MACE protein may be

ful | 1ERGE h““’%%?‘%%%%WWEPQ@WMMWW@E&%M antigen,
or n@}tﬂ]{;@fﬁp}t&@demfatﬁ% agNMAGE G spAGEatibddglor ﬁ?ﬁﬂlﬂ@h(ﬁulﬁ‘ﬂ'ﬁ e

aci dﬁmﬁfagt% 0193C mt‘!}ﬂ%% &)1?’1}1% {Cﬁ1 Qtoof an]u?rﬁ suff"]e:rlngaf'r:é)gft z)é\éA(-:r]g ?& expressing

anti gen and partner

may BEOBLLTEEEEY t%fécuam@%f@rwb%ﬁ@ e@fesmg@mopr ttveiioh 2 phtient is
an eﬂbﬂﬂ@gmm"mg or Imﬁfjd’d af ﬁh@m?ﬁetdll\ﬂﬂﬁE -AR &p%rlgﬁ\ﬁﬁou?ﬁ’s&e using a
exprgssed. 4 eco nant .0 otein, this my

al | ow%?nc(? e%kéogdl& Vel SRS eSﬁPb ga‘%@ﬁ in an expression
system conpar ed to non fused protein. Thus the fusion

p artme Eoﬂfﬁé&tm&%&hﬁi{smg E‘I\ﬁ(ﬁi‘é&ﬂdnﬁ&n}p kb?é &eclﬁtlg%p}jlstngz{?@? ma}y comprise a

8 ggann nor gn gartner em ent, th A

g{:l t opes recagni g@& Yhered dasre’ H’ﬁ'&? Bl %Ié\i‘}sgt 3iﬁﬁtlgeﬂ°rpcpt1de

p {H%%@f gglpn&morpmmtse pfihd Jextile €Y DPIGHI AT TR A G- patanttgeng&%pude may
yi el @lgustd R Bonfudfedih b¥Gr hEEQ
enbo i r?ent n{u e fusi onr%art @rﬁma b‘gsregg&{tﬁomapmemﬁ N8¥or CLyta or

%Pl £ usi on partner and expression enhancing

part ner I n one enbodi nent of the invention, the
I My elQa rt net that used i

M e S Y O T

r ar??lﬁléﬁ‘éﬁ PRFET BEFE Pléarqomhﬂpahpae& FHOMRL] alygninivrh balig €p6 c@htaining

15( \bﬂﬁ)ﬁﬁdﬂsgﬁﬁ)sap@ﬁm-aonﬁﬁﬁdg\é@tﬁaﬁﬁ silch er@i or Ig— 150! 'irﬁ\!veﬂer lé?mulsums

deriyatiV y conprise the first e proteln,
or gﬁg%bx?hg?ely the first 1/3 of the proteln In one

enbodi ment, the first 109 residues of protein D may be

U se d"h@&he%refséﬁﬁn%n&%&;vﬁ@sra hdthol £ \Jdr&gﬁn in ? hcaﬂons %ssue samples
i onal exogenous T-cell epi opes and | se

ex D ?‘8’%& G PaNray foy ﬂi*F nEesencqypriabseloR gistherxpressign of M@G%@eﬁuch samples

ex p cexddsdonst efnfocaseayld, neetln biapsy aﬂarése:t’ufml Nsﬁctﬂﬂ’%ﬁleﬂ'@rﬂimph node tissue.
t he FRreRl@ldnRe BERIAALINE e phe it
term r?a?\%@h 00- 110 amﬁltr%o g g pr o°>%1 5 Pt@a@y f%aﬁ%onatedoby cypstat

fir SPUNNE A spichdrmoppesliste @boﬁhﬁor’?(?fﬁ’@ Foéf‘é celllpppudptien. In certain embodiments,
enb ogtieivaritls mdytve eﬁﬂﬂhﬁﬁcﬁ}dﬁl t&s@é’amﬁl@s[ dsiﬁ@tebﬂﬁﬁlugs%ﬁ Qﬁfwnme De m other

P eic 2 BORLOLRH By ,pl.d
75 o PR Ol SRR B R our e B ol ey
ant WEEIRIOWR Bdheart; ng 13&@ Pf MAGE -Adnepresioen besdetected 4@ can be compared
VAGE; i \tat BN yR 81 i Qp £And/ ol oM A AL 53 negatwel%aiu%ntsf usi on

432- am no- aci d-resi due 25fusi on protel
proteln conprises amno acids 1 to 109 of Protein D, a
[ pbtpﬂ@etl@pdlmpme@eimgncsﬁn thdi@d Sahtiphias det@fninid hether a subJect exprcsses the

3Q" apmBeoat eﬁ/e r(h{i‘& tfg‘lr ekﬁiﬁg@@i%@ogp é’lcsbml';:sn Imdmﬁ %% a&@{or protcm level

am no aci rom-t rotern

3. 39! 4})3 gene P§’f}‘&’é gor gﬁ@plgb;pl@p}g teckpiquer speh ag lethel(niﬂios Jnalyhigteverse

maytréngrciption{pell @erish hafiliédcfidnGRE-POR), Rfni-hRRiHNS RPPCR! RLBlaAve RT-

dur Péig T&ﬁﬁn @&ﬁ d}il § }u h)cl)b dpszrtt%g ?%%ﬁno{srg&plg’zfc% es(:[‘cm blot analysis or
immunohistochemistry. According to such a method, cells or tissue may be obtained from a subject

35  and the level of mRNA and/or protein compared to those of tissue not expressing MAGE-A3.

TagMan PCR technology

18



30i) An 18-residue signal sequence and the first 109

resi dues of the processed protein D, the signal
seowenee1bsicng cl eaved fromthe fusion protei '
production to | eave the first 109 residues; i ?Cg#%%mw
unr ¢l d resi dues_(nethionine and aspartic acid);

i )ef Y} pRbEeTase heg -3 onupleastagtiyity s Theplegman PER atsay uses tyis gronuclease
Two aggivijycd pleave digl-dhedial drabacinhdaid Rdargs seguehiicN@Ring POR &fplification.
35v) seven Histidine residues; W

2007/.147876PCT/ EP20071056219 I n an alternative

enb BHF A iseHBCtEhEvE? Bps endePNARBYynihrsiseid s empriptif)) The
fray clieA fsetph adiedho WPER redetB € SILERCRnERIAP fidndird BCE Bpbiehss Esce, for

N-t 1nal 100-110 a7 no .aci approxj mately the |

Fi v SRR R i iy By PR AT s o B bE: B gy
MAGEdBiowplly cusaing k proleskpeeinesds taith mblein npicotideisequenicd Between the two

PI Obefhes ([0 vthinltd Qe S4utPi Dy MR BCR rSEAH GRG0 S Probe

hi sti di.ne flesi du?s I%ﬁl:|infc,15]ht ai Iy') at the Cter m&ﬁﬂgf Probe

Pr ot BIPR*EF [T AR Y SPHROGPOBE R Aernhersvngitisg-end. The quencher
1®r otseblnto qesepubedponer ubrescaise, bacely eher thawCiRaara SR td 846h other: this
bacp&kk g%ggﬁfgg&hi lus Influenzae B. In another

enbodi ment the 1 nmunol ogi cal fusion partner protein D

may be replaced with the protein known as LytA LytA

s gﬁfng ymiaérramgfsitgam?ﬁ?ﬁ ELislﬂSglrﬂﬁ@W\:B@Thh d@@iAVﬂﬁlyﬁlBr_asg, and any

syn . acetyl -L-al ani ne ani dase, ami dase

Lyt A, %?Jggcgé e)} df he Lyt A gene (Gene, 43 (1986) page

1265- 272)) an autolysin that specifically degrades

cer kiRl fhedsiterh A8, (REFIR GO hheRht REEKABRSenct Riches a threshold
C—t‘%g m nal. domai n og thtcla L)é{)A gr otein. is responsible

for “RE AFFHTT YIB! deMai@RbPastiRe gpission isdisweT it fgie ppenber, called the
an alyelg theeshosd (€1), isigveBEABropdrims! tptho partitgenioers ofi@ed cDNA and allows the
eX i@t _%ﬁc[ﬁ\g\[to bhReLBYE IEQSQHE@, the tno!':eTaré\ecL)kﬁA gfe%&}{t%iﬁ% Isaglﬁle, the lower

Xpressin | asm ds useful for expression o
Z(Er otg%éwg@g%@?‘?‘?eficati on of hybrid proteins 15contai ni ng

the G- LytA fragnent at its am no term nus has been

desgf.| ' _—0) 992) page, 795-798) . In.
one g%%&e&r}@'ﬁs% %Q{i%[ewllég%rv?rll&eneg‘f "(oélg?rf |9 %O%fo bR f?rroalsil)g%sﬁlfegpmg
mayE<PRe THis altpws f anyetpre Biseras therpmpunt of tptp RM At added taeqaelgreverse
porttahd@fiptioh rebdiien (bistdon Mol @EidihQbdoMkite) ahitd iRy L. SdeFhdddbn): neither

n ! t residue 1/8. In one e i ment, the
20 CATRE b BBy R Rt upd e PR TeE st SR gmags pig
oneoesskseriigaenptaragfuartified a9 pre@drgenduneosindli Betg-actin® ohdABHRe ABst used
Pr GlogkRcifPnoukRipihd S8 ?alﬂ&%wtﬁérm f.ge thiol. Such
ant i geﬂr%s ha\l;e beeéngedeesscri ed In é\3%59/640188. I n
parti cul ar carboxyam dated or carboxynet hyl at ed
derlh yat finths emteodinieet ofi e thvenkion, dare isgitvoied 4MaAlod@f trdal a patient
3007 &8G. A Y EAGR! : SsSoci d ant i gen.
conpri ses. a m@qﬁfkﬁgi‘g%g{retﬁené O%I%)‘igngjg lsjlfl?ééﬂ jaune. through use of
nu Bt efdberaenhity weonavhegenibepptin: egrepsor the HAGEGIpetair aad
arh uls Oy hdnifthugag ﬁc&apb&ﬁ@ebrﬁbrﬁ% Bmﬁﬁ%ﬁﬁﬁg%@pﬂ@ %@gﬁgen
! B AP 56 PR st i eborss eurnce
entsbdiseasnths paientmiap fipsyressive treatmppeaeh 26 resectidneby Swrgangiof any tumour or
35S S0 dérfheAPuli G RadBRkrabPReRe any 300f the follow ng
fusion proteins: A fusion protein of NS I-MAGE3, and
Histidine tail, for exanple as shown in Figures 10 and
11 (SEQ I D NO 37 and SEQ ID NG 38) ; A fusion protein
of CLYTA- MAGE3- Hi stidine, for exanple as shown in
Figures 12 and 13 (SEQ I D NQ,39 and SEQ I D NO 40). 35



A further enbodi nent of the present invention
conprises utilising a nucleic acid i munotherapeutic

whi ch conprises a nucleic acid nol ecul e encoding a
VACER A87EI¥Ei fi ¢ WD 2007/ 147876PCT/ EP2007/ 05B5HEP2007/056219
tunour associ ated antigen as described herein. In one
e b Geks, lmriltvcmifon fulaker proeigd@ e ubdvf BNGEpeciflcliemG@ ei@fyd e te ﬂi&)ﬁfacture
be J)fq%%ﬁl nlr.;uL fE]II tﬁ%: t@atﬁk‘ﬂt{)ﬂgl\ﬁ%m%ﬁ%m?é npﬁA&%%B%;( r(%gg Ill(éul‘ or

for DNA/RNA vaccl nat1on vectors e res
t hePaHeRt V1o davg dqeevaddipalasng GUIBEY. GaEtharaps o digthergpy) to remove or treat a
d el MueEed ckpresinohharape pﬁtﬂcﬁaawr@ bEéﬁalB@ﬂnﬁﬁd @sfhaﬁhg tiabkas-
1d ee%( 1;?;45?1’10 %umor?r %SEI%, t%(gueolés%taof (Y ag}ostlé ?etgci['ét kltp%nmer br péc]be according to the
[ ncﬂ'r@raﬁtngerﬁerr pes sinplex viral, alpha-viral, pox viral
such as Canarypox and vacci ni aviral based syst ens.
Ge transfer techni Usi ng.these viruses are known
to tHySE BERIPERY P"n“s? & P&?‘i“‘s %ﬁ‘zﬁ?‘? (1 SRPEEYRgcRCPTY such as:
e X anglinemadieadh eances;dthddeocagteaintiydingnitaaitioadl ecll daginoma; lung cancer
l(poI Maﬁiﬁdg%% én‘rjaﬁ ch iuﬁﬁgr0118ilmge£¢)oﬁea& Qﬁi 9ec§< I::]ﬁlchl 91%%1 oeaophagus

genone, although such reconbination i's not
Re prarcelarlr Sfremeps FACEicpRmas i BApe S R Pl s ega pf celemrarcaewa Inan
re rmhbﬁdlﬁﬁnt SiiRentdh thay rak@fiOhetralmeoif bdtiafSin Gllﬂid_]uvant (post-operative)

exp rivin SSi

°HOLRRFL A R 26 ERATRE Bk o SRR
hun‘ﬁﬁtnﬁ’@lof@etasiﬂé%@twel’?r in bacteria nmay be enpl oyed in
1prder to produce quantities of the MAGE-A3 protein
encloded hby t he pol ynucl eoti des of the present

i nVERtTGK Y or exanpl e for use as subunit vaccines or

15i (Epmpmﬂmwg@afg use ih metgods foe freatinepitiewstyd the preseht itviagion are those

ad erﬁﬁ’a‘ﬂc lobhaisie & @ﬁA@% A@ sl)éc}ﬁ% it %po‘n& Q‘her c%%ésﬁﬂ Wi Lontain at least
defective siman_adenovirus. ¥BI ca t hese viruses

corfP& PR rom 2 MaPlsA3 gspe Bgdbet Sy ’éepgtrwy BRPTEsENt ps 4 Repidg antigen
24 hatptieoaky linkairsfatntlpeol a vwirdida  Alferdalivelyelager pRied fdemedds fuiyite @idd. The

ad I y4
R L AR R lea, il gff?%‘s RS e on
No BOBT respe@ife agpist MATESA3, Br aigeripg WE( PG‘BWOE!B@@@SP%%
preferred for use in the present invention. Thus these
xarglf ® oﬁ%elj pr%"%entl gn sucdﬂ{eﬁml o e‘freegtbozlﬁnh uds o%{?@%vqmgﬂm
25equcet§i§ed The use, formul ation and nmanufacture of
such recon‘or nant adenovir al vectors is set forth in
d Hip "o ’“’;’e‘se’;encec €onventi onal reconbi nant
tec%gq gues for 638 ai nt ng nucl ej c acid sequences, and
pr|cEQIPINGT230f Wﬁé&@r"on vect ofrs of are described in
I\/tary IbSN‘Cﬁjg} at,maEvobEEEfgar —Conji ng - A Laboratory
: Spring Harbor 1982-1989. 30For protein

basS@&?rPWot he‘Pﬁb‘gﬁﬁR@s t he proteins of the present

[ n\/saEQtIDom)me WVLBEKYRGI ther jsoluble in a liquid form
or phiseg=feem—FEaeh human dose may conprise
1 bf@dﬁ?“’r”. o) g%%t?g;rn. In one enbodi ment, the dose
rm)SE@dquiiﬁe S(PCYEEU’E;PFAQVW plr otein. 35 The

i pab R BreUtigarogenteser T bed herein may further
cdnprise.-a vaccine adjuvant nd/ or an

i mmunosti nul atory cyt okine or chenokine. WO

20Qd 6&4&8&1&5&@&&}2@&%@ 26pkiSe ﬁﬂkt}ﬁ I@J:rﬁdé/(ﬂ @fotedfinked to an

o BN el B S BEESE0L: LAY BRI B b
I nconpl ete Adj uvant and Con'pl ete Adjuvant (Difco
Laboratories, Detroit, M): ¥erck Adjuvant 65 (Merck
and Conpany, Inc., Rahvvay, NJ); AS-2 (SmithKline
Beecham 5Phi |l adel phia, PA); alumniumsalts such as

al um ni um hydroxi de gel (alum) or alum nium




phosphate; salts of calcium iron or zinc; an
i nsol ubl e suspensi on of acylated tyrosine; acyl ated
sugars; cationically or anionically derivatised
poM2AEWAId des; pol yphosphazenes; bi odegr adB§IT&P2007/056219
m cr ospheres; nonophosphoryl lipid A and quil A
Q/tm}flﬁﬁ orﬁ%an&ﬁe RS o MAGHE, @) bRk Bmido acids 8.3 1906f MAGE3
and chenoki nes may al so be used as adjuvants. 10
Inqlaraﬂﬁf’é"c“?sélhﬁta‘gf the invention it may be desirable
that the adjuvant conposition induces an i mmne

r esl'rﬂg Qﬁg Qﬁ(ﬂgg{gr ngfll;e c}{engéallgf '\]]_ugzﬂ!d &MQ?be J;('ing@eci a@yﬁ:ktﬁnbg-rant

Thi -t cytokines (e Fa, IL-2 and -
Ste rfﬁflol“ 6“’?65\/ Gt cphRlimitif (‘f’b‘i"lbﬁli‘c U’f“gfi?ép‘? PRy Pfaf@aw%eﬁmﬁ%combmﬂt
r eﬁlﬂ,ﬁiﬁﬁﬂ&mt fis@fdy sl ifkeaded le@dls tahd prqlilﬁbd uﬁ@&@p‘rﬁbm&gsyttan Gfpared to

nt}):lgl(lj tpf]o’telq I%hl.\ll\snf'lcqh m%ﬁ%r%t%lpxgzgsa%ls{ ﬁ'g%ﬁl‘ﬂg rﬂh{lﬁl&p Eﬂu)é eIhl j

15ty evel cyt oki nes™w ncr ease
to (@r:gmfé@atcekﬁlfeqotwr)tniifﬁﬁabllm%hqlpéwmpé%‘ recppgisefl Pyyimans, and/or assist in

C yte ésﬁlﬁ‘gsthe prABin &M@slﬁn Shant SRS Elgﬁ'ey fietkd tB@Sheere lBRombinant protein.
g(%sn?eilsﬁs gnd g\;éligr:l_: 1 %tpﬁg ’&i\ aas >3 glo ca(l)Fusrl @efr mw expressmn

sée AR afe
Anmmmﬁm@pmmWnunol. 7:145- 173, 1989. 20Accord|ngly,
suitabl e adjuvants that nmay be used to elicit a
predonminantly Thl-type response . include, for exa

a dBPASCRERGTRH! A he iRSFRI P B grBTgesiral fige jring (etmay e v 248 derivea
3- dﬁm@ftwryﬂ),atsﬁ!rﬁacmﬂﬂﬁ bixBgdnont-ydgatlvie pacetrivin,(F3BrdyRils influenza B
St 0 Blgo ) opa %ﬂza@ve&ﬂ%r&# UfHe e‘n D (%eﬁ' M&mw coﬁfn&@fhe Eig{ 1|/3 of the

ece S such as ani noal
g I mm aapr@@mﬁﬁb@p At igsof Pmt%ﬂc Iy ampyinApoBs 6@@1@9 residues of

WO Qo363 %a@ﬁbd;gé&@@é’:%&%ﬁndﬁmpr@ids & MG ELSEAM &th OB addilional
enerate n e n
En C?W%e[ga ﬁvﬂgﬁF gopcsv\ﬁ?' mﬁea\ée CXpI‘GS310 ef.‘%éé n | acﬁﬂ%us ac%n&%so as a.ﬁgﬁresswn

ty pehanwﬁu hen pleesrp@m@bodnmt, thd erotﬁm@deamﬁmm cgmgrise the ArsE

20un %{ﬁ)ﬂl 184- ?@ RS2 6 Qﬂpfb&ﬁﬁte@ltlhe%ﬂ MGl BT 186310 R acids. Tn one
nucl eoti des are

ol i aracte

Gl TR, T PrOG T e s ol e O LR ST PP ey be used:
ar eheviipldltaikeing wisu3 Optinchi presentaios of thdratgen rv, anfigen preseating eedls WO

96/ 02555. Suitabl e oligonucl eotides include: SEQ M

NGO 30 TCC ATG ACG TTC CTG ACG TT 826 SEQ M NO 31
O ST 6 Gt AT DD MG A e 45 e T pesicne
25GAGs{oh GrofinC TR fusiof\er O%nﬁﬁ@séﬁﬁo adil=@td [D9NEPr3i3in DOGQipbfisGein

TT-Iraresent onqglzsur-gacc ofct;l-lre gram—nega Ve onlgh Ha%ﬂgphﬂ%pl%ﬂuenzac B, 312 amino acids
from the MAGE-A3 protein (amino acids 3-314), a spacer and a polyhistidine tail (His) that may

facilitate the purification of the fusion protein during the production process, for example:

30 i) An 18-residue signal sequence and the first 109 residues of the processed protein D, the signal
sequence being cleaved from the fusion protein during production to leave the first 109 residues;
ii) Two unrelated residues (methionine and aspartic acid);
iii) Residues 3-314 of the native MAGE-3 protein;
iv) Two glycine residues functioning as a hinge region

35  v)seven Histidine residues;
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SEQ I D NO 34 TCC ATG ACG TTC CTG ATG CT CpG 1668 WD
2007/ 147876PCT/ EP2007/ 056219 CpG- cont ai ni ng

ol i gonuel eoti des may al so be used alone or in

coMt) WEYH4EH6 wi t h ot her adj uvants. For exanpl ePCTP2007/056219
enhanced systeminvol ves the conbi nation of a

Cp Gn edebilve ﬂﬂao@ﬁﬂeﬂ&ﬁ%h%ﬁﬁsﬁﬁt ARChedscd ARG iNmay be reéwlaced with a

LA T L oA
f or 1M1 Eramane aprdgof Boptti».onal | y conprise an oil in water

eMNIRERH nRPEY Rfreds QG0 E)Hl@i&%mteﬁ%ﬁ !S}@t%m% {naRkEmAG ¥ 2Rbuence of

S or__ex (Aqu
S OPIFA PRt (155 ML o P PR o D impaposiiyin-D
be tislied p@tednep@ed ennheconioe oialic @an-wéghiive bickeeinm dld¢nwpkilet Bifluenzac B,
For exanple, an enhanced systeminvolves the
conbi nati on of a nonophosphoryl Iipid A and saponin
derlp ggttraEbodingenh he SR elogshiH R eshProiFin Gy barfaleghviipthe
as pﬂrﬂsﬁﬁllfdobﬁﬁk Liyt. Mﬂﬂ&ﬁ)&cﬁﬁmm Sweptdcob RS pnelmfut GECMyhthesise an N-

(0] I tion re t 1 u
1 P IPRR e SIS o PR bRl TR Gng O 1980 pase 265
s ui ¥ @b tneauiplypinthrtgpicidinaly éeﬁlﬁs*pa ogitaingondsiin th pepijgdeelagan backbone. The C-
MUt inaioARY oﬁtﬁ@l@@@ O is T&P‘ﬁﬁﬁ)t@ i e @fﬁlm\).‘y 19 &He €iHline or to some choline

15adj.uvant fo on involvin

OB enian DK aﬁtws R P LB Gt Qe ReB et Sl f LA

WO c@ﬁ#smm@mlds psefuh ot ¢xgress@niobitsiongndtsinst Rerifeatjon vihybril pagins
15be bUmalm } tﬂé@ﬂyﬂArha@nén't Q%“ \ utex‘iﬁ}{EE’ﬁ’a% 'béeh‘a&cnb-gﬁ‘{%uﬁ‘&ﬂ%fb'gy 10,

endal n
D TR 2354 S PBEF A L BIH9L FRRPSE DR HEHE oy b ued.
I e dithe emt@timtnt OO G} §e herepdnsaion pirtas Toxakbycuk-fHd pghe®®rminal end

d os&%rtmg thesggg leIS pfn%gﬁgnﬁamg%etggﬁeﬁs oilno'ﬁ gla} Q\Qﬁ%?)tﬂ?ﬂ resuﬁlgssl%s 305.

tem
|mTunost|rruIants anGollgorm:Ieotlde 3D MPL, &

Z(K‘_Ban bne%inﬁtﬂlﬁﬁenﬂff (53] gﬁﬁeﬁdn‘iﬂu@, thd MASHAB lproﬁe‘ﬂf rﬁi'c&ﬁﬂr@@a &Fivatised free

9 5/ t@ Tﬁzﬂ t%n% éﬁ% ﬁeflﬁ %éﬁwqﬁﬁﬂﬁhg‘s it qr 511’%0rxyﬂmldated or

ol icgberubtbdatéddiedvalives mmebeadjduvant s or

innunotherapeutics of the present invention i's

general | y snal but dependi nhg on

i mmﬂﬁﬁﬂé‘fd&t?@mf fhe PFE?PHW&W&PF RS E?é"ciaﬁ'd frpiger Ry PIEsES agfAGE-A3-
251 - FodégQ moeeuld dhenuclestait erdating add £QRogs ethisdttodesre e in

o rPﬁqu@q%ﬁ%ﬁplhd 3?%&1‘&%6 {ip kotsﬁ) 5&1 a%{hog%gmar%&%emw are

aponin for “use in uvants o
pr é‘SSéﬂ‘tedFW?ﬂeFaéﬁ‘WQW@égﬁ n the regi on of 1- 1000gg
per dose, preferably 1- SOOgg per dose, nore preferably

16@8 glptp é?n’elb 8§ngzrsft§%féha @éeﬁeg? I ngtl)‘ne%acﬁxmﬁ)é%% iate ant éerhg ))/ comprise any

30c orppthe SHong usi@Qotfinsg of anti gen, for exarrpl e 0.1-500
jig, 0.1- 100 jig, or 0.1 to 50 jig. An optinmal anount
for%ﬁ%artl cul.ar i mrunot her apeutic can be ascertai ned

Pj% %#W@W /H@Sl tgll for example as shown in Figures 10 and 11

(SEQ ID NO:37 and SEQ ID NO:38); A fusion protein of CLYTA-MAGE3-Histidine, for example
as shown in Figures 12 and 13 (SEQ ID NO:39 and SEQ ID NO:40).

35
A further embodiment of the present invention comprises utilising a nucleic acid

imnrunotherapeutic which comprises a nucleic acid molecule encoding a MAGE-A3 specific
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by standard studies involving observation of

appropriate i nmune responses in vacci nated subjects.

Fol IVMHL42816 i niti al vacci nati on, subjects maypcEERIN56219
one or several booster imunisation adequately spaced.

SO hgkhous bikdeakh @nn@éﬂ ab'}efémb@d AR, "I'rg&e M{)l%r 91{3&%?11}!3 %eézmqrention the

(Seqp France .AP Chj ron, ni a
St at E&fiee ipa Wblsg‘?{eﬂﬂ“r" ertPF andpgsadfor HRRAGRNA. vaccination.
RC- @ro'@@la@tormmmtstng the nidlcic agid chaphlfvaic u@Bbdv@abkydelivered
gl ucosaHRiapiaid- Phosphates (AGPs). Accordingly there
is provided an i nmunogeni ¢ conposition for use in the
thod of the present 10i nvention conprising an
ant i iyemnplasf ditdel vosietdiehaida r@zﬂdraa ﬁnﬁdﬂaluéﬂ@ﬂ)tnral &k %és&nated viral,
the t@x‘ﬂks%ﬁ% uﬁggp édesc'g I%plonelra ialﬁha—wr EpOéfnﬁai)éuc ?s %x %ﬂd vaccinia-

CpG ollgonuc ['en
a coifibiad sy8rmsoGenemgr tqqm@esolﬁmg fhess einactjatkaninso thédeekilled in the

a p te Isag ﬁ{ﬁzﬁghhb WddtobsiTer ekJHﬂH\}é??? hsgc: &gﬁiﬁ? &ie&r'aflg the g&%{nuplgotlde of the
1% 1rvention m{OQhe?ﬁcsg appmg, ﬁltlﬁ)u@i SB%WPMFW ﬁﬂ?tgfefegﬁi Replicptipn-

emul’sion venhi
one defpitiseridenemitus veotes tardpriva Amaingyisceahgal iiSefof o fankBt Bxpression.

of 3P éﬂpab%g &%@xﬁ&mhﬁ%&%&h%r at2b ]i\% bz%B!Gvirus vectors), in human

ol i ucl eotide. I'n an enb
i t IS Frin bariets may Be ?ﬂ‘l’éf%Y%‘Ht’ Ordrrﬁo @%@Wmﬁ@mw MGE-A3 protein
3D kRbded hyith€ pilyhuctoedes bEEEEsed inlvehtiad) fod bxlamb!B foMRe@S subunit vaccines or
18 MUk S0 @Rd I N the absence of a CpG ol i gonucl eoti de.

20 A conmposi‘tion for use in the nethod of the present

i nvention may conprise a pharmaceutical conposition

co rrpra ;Sdﬁﬂ@d Eﬂlb’éﬂrﬂfent&lﬁ:&ﬂﬁﬁbﬂﬁ@ﬁi;eﬂﬁﬂhmct@tsis ge EEﬂoQ Qctive simian
arnaceutlcally

her oteln
acce g&ﬁ F % Se T i%ll % |htésﬁf’ eﬁﬁ?%%?‘?oﬂtd%f’tﬁi%m%cﬁ%ﬁﬁ Frovppicgjines that are
andtrinsfermef ¥itnan Kigersh PleGirbdSimian adeassusbdres Gass Bulkted from

20 eqamﬁsaﬁrzéat m%:\ﬂ?hﬁa@ C62@lb B0 blban §)3§$éfd %tent N%%Qg:, 716)apq Pan 5,6

var | conpri ses"
be { ﬁ% Ogﬁ)ﬁ%%%ﬁﬁl py:fem%for ¥e Flzl}gq REG§eY FJVQ&[H@‘{ g @dhese vectors can be
i nt gg@ula@ﬂ tosuselpa Ixtergjogoupend of i iv@flord NALILER 1S Ok px%H&piﬁaybe

b Ut chngsecf Q‘htt lﬂ@ f@rﬁﬁjaﬁkﬁnl agélm&fufa’ém% OP stu(I:L omgmangac{%lfovgﬂ v%‘thsl is set

% |nte$ers or step
G?Fﬁ@?“ﬂ@@%?‘ﬁéﬁlby reference to the foll owing,
2ﬁon [imting, exanples in 30which RT-PCR refers to

r evﬁgg‘%g&g%&%&i;mgl 1q s fé{'ngrlgﬁg ?I{E:E{%Iaer}%ge%%%els %gq,pggdéfpon of
ti s@‘H@SS@&YPﬁW@@f Py flaseibed in Blaghtisler MOMoltcubinGloShE) ADabdtcdy Manual;

VO CldsplidAiBuR Rog. BB2007/ 056219 R NA Extracti on:
Li quid nitrogen RNA purification nethod A snmall piece
of tissue was snap frozen into liquid nitrogen and

3Q; hefor prbtaic bajed immonahermpeutiosrthel prbteiarttRiesat in@htidAdicREbvia¥d dher
pesthle inkh Qi t powder was added to
100 ul of r?%ﬁ?%qﬁ?ggﬁggggﬁa?eagent and RNA extracted
according to the manufacturer's instructions (Q agen,

Ve rHach hulNet dves th:geokBprise RNAOOQRGERLER! inQRe MabSdidEl: QHJHo&%y
11 Qg Pbb Rl ARl LY val ue at 260 nm

35

The immunotherapeutic as described herein may further comprise a vaccine adjuvant, and/or an

immunostimulatory eytokine or chemokine.
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Sem -quantitative MAGE-A3 RT-PCR Semi-quantitative
RT-PCR was carried out as descri bed by De Plaen et al

(1 mAMYGERES cs 40: 360, 101994). cDNA synt hesiRCIIRRRI#T/056219
21.1g of total RNA was perfornmed in a 20 ill mxture
containing I x first strand buffer, 0.5 nM of each

dNTRy . f dlth ot hrei t ol U of rRNa

i nhi'bi %%r‘)% '8 ot l}sfylcr)l%te3??%1“cﬂt&mfﬁ(ﬁmﬂinﬁ?lalmaml?}“le such as, for
r everywls Ffalnléelfﬂpmpépéﬁ‘e"uﬁltynnt IR3Bmalcte AR GyanbDifigLabbratomiDetroit, MI);
was l\&ilﬂdAdﬁdvﬁﬂ(iMeP QBld d&@m@ﬁnpq{am@rﬂt N%@S%)@hﬂﬁlﬂln?gee ham,

% ﬁ 1Siet ’8 gl )f I.C \ L ) ;
0111 5P dh 811“1“’18%{% bie %‘ﬁﬂ% YRYide gl lomypraaminwe
gel padsplgter Bidnd rabging iramnet zink;sul bdebedushEnsioy ofatydtali to8ine; acylated

b atl a. T ASC cha) 100¢; al
752@1%?61{] ld AR %ﬂ&@c uyda,%, 8 éﬁ Qé; b 'gﬁ].% cﬁ%ﬁéﬁ %Q%ﬁi&% g cgradable

resp8 %P’(‘Féqsyn%i’?&f’ﬁp?qﬂéé‘md F5c§’§11 ﬂqﬂv“e el Fhab af GM-CSF or interloukin-2, -
Seni7; guindnid tlatnokie:s M FsoA3 ufdd adf3@iantEhr ee positi ve

igontrols were introduced for these experinments: 20 (i)

A cloned fragment of MAGE-A3 genom c DNA was added to

eac i forrlations of thesipvoriiontitymay be deiyiraylegtatibe adivest epnippsitipnitces an

of aaﬁuae BestioBR papo@ﬁaaa,t a&hetmaﬁpg heéhﬁa@agmi yPeQRkAtRdy PN,
fromdt %b 1% 18, S g he absence 0

PCR | n'ﬁ f &%, “HA S 5"6’ adu °ﬁ8 ' P\?@atE‘Uﬁ'f“F’ﬂﬂmsP‘H‘ses t° an

c he edmip@rredenfigeni Acnaying tn odda@Bedi8enn eganah\aeesﬁcaﬁmk @8dominantly Thl-

161 1 Jypk; @H'e 1RAGHT I'N% 1@§§ﬁ‘1¥ncréﬁ@% Fkgs an‘é}@e%gvel of Ei%o\type

carr u[{h on tunour sa

ext FY P lﬁi‘ﬁ@% dese éﬂ?l‘f‘ms FrdY Berierdy "éFéFSPd ysing giangprd pssgys.OFor a
To b:ew‘@@ffm fetpiliexchf typeksried, kae @Mosmind BERLTo A PIe ReWShunsl. €11 45- 173,
a sigggal at 1%the level of Gerl cell-line MZ-2-3.0

CDNA (iii) Beta-actin PCR (Table 1) was carried out

on each sanple in order to detect sanples with

28tr ﬁﬁtgfd}hg]@l,&gitaﬂﬁ adluBNAhatlday bh@edB teﬂﬂt@%&lﬂimﬁdn@fﬂl -type rcsponse

gen S r/IA:% ne ur sanp

o8 LR B0 PRy P s s D
nu nﬁ@wphyﬁphewbllpéisﬁ (&@lego &t thrs twishl arf abymititye sadtl IDAME R br other toll like
S a rﬁﬁl:e@toﬁ@(ﬁﬁ@thg&nlaﬁub}fus %ﬁbaﬁ% I\%ﬁco&%r@d&%ﬁ& ﬂte?%&s%&@ in

re veI gative contro
Se ?#”52953%49 e@ﬁ ﬂ%\%’ O03063$96 BEslsoPh pssdalons dgensyate a predominantly
2T ontia¥rs regpenee. | Nt r oduced for these experinments: 35(i)
RNA extract ed fron1ce|| culture LB 23-1/2, known to be
MACE- A3 negati ve; a water control in RT-reaction;
an OOtt]?r Ikp()wnédjmptérwhtca HeY pefesepfiallpiadyoeRT L FpSmmuagesponse, mcludf:
200 /ReAdi8zb6iIRECHER200Hh MR 2 1S cbrﬁ&ﬁﬁdﬂﬂ@&ﬁ&lbdﬁ@es Oi"hed)ﬁécﬁudﬁondes are

contr BarRY RS dhhB G U Rl AP grormarpygt o

30anrﬁﬂ%reﬁeswésdleder&r<amp@\l§®9@fﬁ@éﬁ er than the anount of
anpl i con obt ai ned using O 55 ng of RNA fromthe GCerl
equi valent to 0.1% of Gerl
Rr\lﬁéu“asl,’eeé)%%oé‘%‘i’kt" %émﬁlli#?r ol s). Amounts were estinmated by
et hi| GEQ R ¥-¥9mi [ECTATGORESTERSNERS, 22087 t | ve and nepaii v

contiseH B NWF€ [ afC AGC GTE CGC CAT CpG 1758
SEQIDNO:32 | ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG
SEQIDNO:33 | TCG TCG TTT TGT CGT TTT GTC GIT CpG 2006, CpG 7909

SEQIDNO:34 | TCC ATG ACG TTC CTG ATG CT CpG 1668
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Cl asses for Sem -quantitative MAGE-A3 RT-PCR five
standard classes (De Plaen et al., 1994) 10were

as WeHhatsds t he sem -quantitative MAGE- A3 RT- RGEpa007/056210
assay. These are a subjective neasurenent and were,
fromlowest to highest expression -, -/+, +, ++, +-H.

An exanpl e of how these classes nay be assigned is

S h@ipS-dontaifingjelfgenuiiBotidesmaly Rissbefvsgiatoas ortih@mbin@iivs @8h ahee adjuvants,

as S Og&glg 1@ G %Qlcélﬁy!%@h&%@ve?@xé‘ &ﬂ%ﬁi@tﬁé@% %@}iCp %n‘&l@@,%oléﬁonucgoﬁdc

posi ti ve cont r ol

RNADG gperin deriyayamaigipularly s copbinagomot Co@ aml Q§2j asdiselpsed in

5 1-wWe00/08159 andWOBWea%pd.€ 2: Real tinme Tagman
Quantitative RT-PCR - Frozen tissue sanples Real tine
Tagman Quantitative RT-PCR Primers: SEQ ID NO 3
an o’lr hgfanylopmeyaddiperglecomgiear ¢l in@aterlegulsion anfor Peipheels :
SEQIDNO 5 and SEQ ID NO 6; Probe: SEQ ID NO 14

nt 4 tgxgr) sultza o8 li‘saa%tglﬁgzg or\%m&%a ?@E% lg%?hrﬁ@a?utwals Inc.,

lﬂvatl“@anna’dhgn,m th il p bksusddatane ortis comhihatda mh ethe odjiv@ats.iForexample, an

15

20
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35

enhanced system involves the combination of a monophosphory! lipid A and saponin derivative,
such as the combination of QS21 and 3D-MPL as described in WO 94/00153, or a less reactogenic
composition where the Q821 is quenched with cholesterol, as described in WO 96/33739. Other
suitable formulations comprise an oil-in-water emulsion and tocopherol. A particularly potent
adjuvant formulation involving QS21, 3D-MPL and tocopherol in an oil-in-water emulsion is

described in WO 95/17210.

In another embodiment, the adjuvants may be formulated in a liposomal composition,

The amount of 3 D MPL used is generally small, but depending on the Immunotherapeutic
formulation may be in the region of 1-1000ug per dose, preferably 1-500pg per dose, and more
preferably between 1 to 100ug per dose.

In an embodiment, the adjuvant system comprises three immunostimatlants: a CpG oligonucleotide,
3D -MPL, & QS21 either presented in a liposomal formulation or an oil in water emulsion such as
described in WO 95/17210.

The amount of CpG or immunostimulatory oligonucleotides in the adjuvanis or
immunotherapeutics of the present invention is generally small, but depending on the
immunotherapeutic formulation may be in the region of 1-1000ug per dose, preferably 1-500pg per

dose, and more preferably between 1 to 100ug per dose.

The amount of saponin for use in the adjuvants of the present invention may be in the region of 1-
1000pg per dose, preferably 1-560pug per dose, more preferably 1-250pg per dose, and most
preferably between 1 to 100pg per dose.

Generally, each human dose may comprise 0.1-1000 pg of antigen, for example 0.1-500 pg, 0.1-

100 pg, or 0.1 to 50 pg. An optimal amount for a particular immunotherapeutic can be ascertained
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30 Biopsies fromstage IB and Il Non Small Cell Lung
Carci noma (NSCLC) tunours were obtained by surgery.

S‘;‘%%%dhad enrolled in two clinical trials, the GSK

B MAGE3- ASO2B- 004) and t he PCT/EP2007/056219
Ep| dem o- MAGE3- 153; patients had signed the inforned

co rtsf@mdadmmdlwsn‘@lvmg pbsaivated of pproprate imeura ndpdniee inpas Biatied @bjects.
co

C I\ﬁg%ﬁhﬁ?@t:aggaci%ﬁaf%%%El?ﬁm@egpmc%lg sV Bo Bods T RER Qb
CarfBPHgesPaet) directly after surgical resection and
stored at -20C. WD 2007/ 147876PCT/ EP2007/ 056219

r’:@téetr gﬂtaﬂlesad_ﬂlv s%ff‘c W%ﬁ[ %??}glc %ﬁgéegj ?éﬁ l&?htrons %Shforma

protects c
s aﬂﬁvtéfssm@}xllﬂ%(cém MET38.(@ion) HibiRsisy, RGS29 o Ham’étply MT) and
f I efecanSRaR}@RicdsinibidEpitbsphhts(AGRY). RNA extraction :
M xer m Il RNA purification nethod 5Tunmour tissue is
renoved from RNALater and added to a Tri Pure Isolation
Re adgemdingiRbahie providédeo ondeogeBie gmhpasiion [itves it ihs swbod of the present
10t h Qﬁ\feﬁgﬁi @(gnéjhgngaan IWhiieRs as Ms!‘,ﬂ)sc@%@a{nﬁ thu'%/zHﬂ] QRLER ol Qt!ly!wﬁnt

| ow n |srupt|on|n ., total cellular
RN TP M B2 e AP iy P e or
us icongbitatien oF twdut r@refogtgpe Adjuvane Ohekintigen bvithih Eve immunogenic composition
nma .
e B 658 5 L. 0 A0S BRI oo ot
the opti cal denS| ty value at 260 nm 10 MAGE- A3 TagMan
15RT1P&R edbd@adent; fhé Qe Bt hia)sam@nse@ﬁ)!%u@&rof mmpl@m akdhn50

f
nmg g i 1%11té)s 2 e fogN,A d/\%gqn%g%gde In HXJOCF 1%& ?mugosHths are

dUPRsenp), hzar\mr@mbmw ?RIMPE @tdl Qiél, ar@prﬁiﬁlﬁedu&l of oil Apryydier efiglgjon, and
ColixghnMeen s ¥ OB 8isBnucRotfde U Of UNG 0. 2gM of each
ol igonucleotide primers and 0.2 gM.of a 15TagMan
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range of MAGE- A3 expression. The prinmers SEQ ID NO 11
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and 10. Thus, in the present experinents, the priners
SEQ ID NO 9 and 10 were chosen to be further tested
in FFPE tissue. These SEQ ID NO 9 and 10 prinmers were
further tested in a serial dilution of RNA and showed
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primers SEQID NGO 9, SEQ ID NO 10 and 35 probe SEQ

| DVRQO071E8W t h t he sanme assay conpl eted in f PETER2007/056219
tissue using prinmers SEQID NO 3, SEQID NO 4 and
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PR M e ar g e etiis iy wTE b BRE 8 Buneo
c opcstiivelant EB e t/NAENGE-AR negWPe) were a kind gift from Professor Thierry Boon,

20Q 74408 SI§P2]Q5 1056219 two assays There are sone
MAGE- A igég%e ‘ga%?ents MAGE- A3 that did not
Swi The

jneithe AAGE-33 EpMen astied was degipd using, 1@519:01&!% abfélx106 copies
eX pf Rishel cdayainidy ehe MALERHAEDEBSC MAGE-AIf 2,306 618)pmo,ali aiy 1@ @snes.
causing an increase in the purity of tunour cells
whi ch express the MAGE- A3. The renoval of nost of the
di IAueduanse prorpamson efdlhel MAGR A sengs @TASTS1: £i3ve ONABEOAT apdeigy gt the arca

An oHEe déﬁhﬁéﬂ MaziEald SaR G@lerslafBrote O shalvh BEREuE A Bl RiueRI of the
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b e buweé T e crtovpoimes tids oatepldifentg tethSpgibioiNe kdguehce TBOBAETNSe, ie. A
Tagrag ;MAGE; A3 834G 10 Tabl e 7 COBASTM Taghvan NMAGE- A3
Primer and Probe Sequences COBASTm TagMan NMAGE- A3

Pri mer Sequences MAGEA3f-623F. (HW MAGEA3 F;, SEQ ID
NOMAGE)A3T agMd kol sERAT fapmdnt 'of MMEEEAIERrOmic DNA and (ii)

BT SN S ——

Pr M Sdgdiince MAGEA3F- 646MDD SEQ | D NO 53

MAGE-A3 TagMan RT-PCR Negative conirols: (1) RNA extracted from cell culture LB 23-1/2,
known to be MAGE-A3 negative, (ii) water blank in the RT reaction, and (iif) water blank in the
20  PCR steps. 40 cycles of RT-PCR are performed. The negative control must be = 35. Some of the

results of the TagMan experiments have been represented as 1/Ct.

Statistics: Comparison of the Two PCR Technigues
A 2 x 2 contingency table was created to compare the results from semi-quantitative RT-PCR

25  (primers of SEQ ID NO:1 and SEQ ID NO:2) and real-time quantitative Taqman PCR (Primers:
SEQ ID NO: 3 and SEQ ID NO:4; Probe: SEQ ID NO: 13), using techniques described herein
(Table 3). The nominal scale variable featured two values: positive and negative. The negative
values included zero and borderline ratings; by borderline rating is meant the rating is between
0.8% and 1.2% Gerl from the semi-quantitative RT-PCR and all results below 1% from the

30  TagMan assay. The positive values were graded based on visible scoring of the gel bands in
relation to beta-actin expression for the semi-quantitative RT-PCR method and included all results
>1% from the TagMan assay. The agreement between both methods was calculated as the number
of double negative plus double positive samples divided by the total number of samples. The
McNemar test was used to compare proportions of discordant pairs (negative-positive). Confidence

35  intervals (CI) were calculated.

30
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5! - ELFLLLFFLQGLGALFLLFAGFAAAGFLLFP- 3 E= FAM
Reporter Dye, F= 5-Methyl dC, Q = BHQ@ Quencher, L =
5-woapynyredU, 15 P= Phosphate, | = HEX RepoPCEEP2007/056219
MAGEA3F- 646MDOD probe sequence conprises the foll ow ng

oG il 0 | Harve 54 5 -

TC? %’@"%G’Q ﬁ#@%w kaﬁUp ' )20 Tabl e 8 COBAS
Tadtafen BECAR A MAVERS wiigs SJﬁﬁH"@r obe Sequences TagMan
besgbr @@t ifla Hiripofit vihert] URACABidE noBAEEel, wiitbHQ sbdDeddespecific

ﬁol’%’g %al@%%%&&ﬁp?ﬁomgﬂ%ﬁagﬁg Bmg four

b eﬂﬁfemttdilwmqﬁ e MAG Ry plewss (20w REB-BACE 2pd 0- 02@3]3@%11191 where results
NOaéZﬁow% as /€t &Q@ﬁ@&@cmms obtabued foQIStAEE AEAMM Ctanda

@i@&v&l&ob@eﬁ ﬁﬁ%% (,%:f %0(35 g&%ﬁ% p orter g%q 4%3 and' @9 showed

Samﬁl leveRol3O addrtind otMaMA@E@Hhes @nwg@i veipdhmited expression at 35 Ct and above.
2007/ 147876PCT/ EP2007/ 056219 Control s

TagMan RT-PCR for MAGE-A3 using sequence-specific probe.

Using the same MAGE-A3 primers (SEQ 1D 3 and 4) but with a probe (SEQ ID No 13), the
effectiveness to discriminate MAGE-A3 from A6 was tested using different dilutions of the
relevant clones of MAGE-A family members (Figure 2). Firstly, MAGE-A3 Ct had an expected
decrease in each of the dilutions. The MAGE-AS6 clone does not show a high 1/Ct when a probe is

used, indicating no cross reactivity.

The spiking of 1 x 10®° MAGE-AG6 plasmid to the dilution of the MAGE-A3 plasmid, as shown in
Figure 3, does not have any effect and the result mirrors the MAGE-A3 plasmid titration result.
This shows no competitive effect of MAGE-AG6 in the presence of MAGE-A3 using TagMan PCR.

Results

Tumour Expression of MAGE-A3, comparison of semi-quantitative and quantitative methods

The TagMan-specific quantitative PCR was further validated against the standard semi-quantitative
RT-PCR for MAGE-A3 (using ptimers SEQ ID No 1 and 2). 71 tumour samples from NSCLC
patients were used to compare directly between quantitative (using primers SEQ ID NO: 3 and 4
and probe SEQ ID NO:13) and semi-quantitative methods of MAGE-A3 expression (using primers
SEQ ID NO:1 and 2).

The resuits indicate a good concordance of 95.8% (Table 3) between the two methods with 68/71 in
agreement. The quantitative TagMan RT-PCR and the semi-quantitative RT-PCR assay were
discordant for three samples, in which the Semi-quantitative RT-PCR assay overestimated the
positivity of the results. However, the McNemar test revealed a symmetric repartition of these three
discordant results (p=0.25), indicating that neither techmique tended to produce more discordant
results compared to the other technique. On closer investigation, the variable level of beta-actin

expression on these samples resulted in a false positive for the semi-quantitative RT-PCR method.

3
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DNG: 2 1 oM 88135 AR+ <DEIR M TR 2 hot LD PleretPBrirlide with the
quantitative TagMan RT-PCR measurement. The overlap may be due to the fact that the rating was
performed by different operators at different occasions, which may increase the variability. In that
sense, the quantitative TagMan RT-PCR assay is much more independent of those factors and

hence more reproducible.
EXAMPLE 3: Analysis of paraffin-fixed tissue (FFPE) by RT-PCR
MATERIALS AND METHODS

RNA was extracted from FFPE samples using a proprietary method of Response Genetics Inc., as
disclosed in US patents US6,613,518; US6,610,488; US6,428,963; US6,248,535, incorporated
herein by reference. Alternatively RNA may be obtained from paraffin-fixed tissue according to
any suitable published method. For example, tissue sections may be removed from paraffin using d-
limonene or another lysis buffer and then washed in an ethanol-based solution. The sections may
then be treated with proteinase K overnight and then washed and the RNA may be purified using
column chromatography. Real-time Tagman RT-PCR was performed on the samples using
primers SEQ ID NO: 3 and SEQ ID NO:4 and probe SEQ ID NO:13; primers and probes developed

for use in frozen tissue (see Example 2, above).

RESULTS: Mage A3 expression

Table 4 shows results expressed as Ct values, for the Formalin—Fixed, Paraffin-Embedded (FFPE)
tissue. The numbers of the Y-axis represent Human tumor samples 990118-990784. Also included
in the analysis were positive controls: TC1 (Mage3); Gerl (MAGE-A3 melanoma cell line); and
CRL 1675 (melanoma cell line). The Ct values are higher than what would be expected for frozen
tissue based semi-quantitative RT-PCR MAGE-A3 primers The level of 36-37 Ct is considered
the uppermost limit of sensitivity for the purpose of these experiments. The Gerl MAGE-A3
positive control is at 31 Ct and just within the sensitivity limit but greatly reduced from the semi-
quantitative RT-PCR assay. With these levels the primers and probe for MAGE-A3 quantification
in frozen tissue (Table 2, exon 3 MAGE-A3 specific primers SEQ ID NO:3 and SEQ ID NO:4 and
probe SEQ ID NO:13) may not be sensitive enough to detect MAGE-A3 expression within FFPE-
tumour samples: samples that are MAGE-A3 positive but only express MAGE-A3 at low levels
may not be detected.
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Samples of positive contrels from FFPE tissue were included in the experiment: TC1 (Mage3) and
Gerl (MAGE-A3 positive control) and CRL 1675. Human tumors 930118-990784 were analysed
by Tagman quantitative RT-PCR using the frozen tissue primers SEQ ID NO: 3 and SEQ ID NO: 4
and probe SEQ ID NO: 13 using RNA from paraffin tissue. The result of this analysis is shown in
Figure 5.

Redesigning of MAGE-A3 TagMan primers for use in FFPE tissue

The size of the amplicon for the frozen tissue RNALater based MAGE-A3 assay, (described in
example 2) is over 100bp. In order to obtain more sensitive results for degraded RNA found in
FFPE samples, new primers were designed to reduce the size of the amplicon, in order to increase
the sensitivity of the MAGE-A3 assay (Table 5). For both the assays described in Examples 2 and 3
an MGB™ (Minor Groove Binding) probe was used to increase the specificity of the assays. The
MGB probe binds into the minor groove of the DNA forming a extremely stable duplex resulting

in an increase in primer specificity

Testing of the new MAGE-A3 primers for specificity and sensitivity

The newly designed primers sets (Table 5) were tested on the ¢cDNA of Mage-A gene family
members (Figure 6a), in which Set 1 is primers: SEQ ID NO:7, SEQ ID NO:8, probe: SEQ 1D
NQ:15; Set 2 is primers: SEQ ID N(O:9, SEQ ID NO:10, probe: SEQ ID NO:16; Set 3 is primers:
SEQ ID NO:11, SEQ ID NO:12, probe: SEQ ID NO:17; and Set 4 is ptimers: SEQ ID NO:3, SEQ
ID NO:4, probe: SEQ ID NO:13.

As shown in Figure 6a, the primers SEQ ID NO: 7 and 8 have high Ct levels for MAGE-A3 but
also for Mage-2 and Mage-12. The primers SEQ ID NO: 9 and 10 have high Ct levels for MAGE-
A3 and a slight Ct for MAGE-A6 but this is out with the normal range of MAGE-A3 expression.
The primers SEQ ID NO: 11 and 12 are slightly less sensitive than SEQ ID NO: 9 and 10. Thus, in
the present experiments, the primers SEQ ID NO: 9 and 10 were chosen to be further tested in
FFPE tissuc. These SEQ ID NO: 9 and 10 primers were further tested in a serial dilution of RNA
and showed good linear range until the lower dilutions, suggesting the primers should have a good

sensitivity and are suitable for the assay (Figure 6b).
Comparison of frazen vs. FFPE TagMan assays for MAGE-A3

Forty two FFPE tumour samples were compared using primers SEQ ID NO: 9, SEQ ID NO: 10 and
probe SEQ ID NO: 16 with the same assay completed in frozen tissne using primers SEQ 1D NO: 3,
SEQ ID NO: 4 and probe SEQ ID NO: 13 (Figure 7). The level of positivity of the assay is set at

1% gerl (positive control) and comparing directly there scems to be some concordance between the
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two assays. There are some MAGE-A3 positive patients MAGE-A3 that did not agree with the
MAGE-A3 frozen tissue assay; this could be explained by the macro dissection of the tumoral arcas
causing an increase in the purity of tumour cells which express the MAGE-A3. The removal of
most of the diluting normal cells caused a positive MAGE-A3 result An R? value (statistical test for
linear correlation) of 0.92 was shown between the FFPE tissueand the RNA later frozen tissue

suggesting a good correlation between the two methods (Figure 8)

EXAMPLE 4 — COBAS™ Tagqman MAGE-A3 test

Table 7
COBAS™ TagMan MAGE-A3 Primer and Probe Sequences

COBAS™ TagMan MAGE-A3 Primer Sequences

MAGEA3f-623F: 5' TGTCGTCGGARATTGGCAGTATS!
(HW_MAGEA3 F;

SEQIDNO: 11)

MAGEA3{- 5'CAAAGACCAGCTGCAAGGAACT3!

697R:(HW_MAGEA3_R;
SEQ ID NO: 12)

COBAS™ TagMan MAGE-A3 Probe Sequence

MAGEA3F-646MOD 5'-ELFLLLFFLQGLGALFLLFAGFAAAGFLLFP-3'
SEQ ID NO: 53

E=FAM Reporter Dye, F= 5-Methyl dC, Q = BHQ2 Quencher, L = 5-Propynyl dU,
P= Phosphate, I = HEX Reporter

MAGEA3F-646MOD probe sequence comprises the following modified nucleotides (SEQ ID
NO:54);
57 — TCTTTCCTGIGATCTTCAGCAAAGCTTC - 3/

Table 8
COBAS TagMan beta-actin Primer and Probe Sequences

TagMan beta-actin Primer Sequences

RGI BACT_F2: 5" -GAGCGCGGCTACAGCTT-3"'

(SEQ ID NO: 55)

RGI BACT R2: 5f-TCCTTAATGTCACGCACGATTT--3'
(SEQ ID NO:56)

TagMan betla-actin Probe Sequence

HW_RGIBACT H: 5'-IACCACCAQCGGCCGAGCGGP-3"'
(SEQ ID NO:57)

E=FAM Reporter Dye, F= 5-Methyl dC, Q = BHQ2 Quencher, L = 5-Propynyl dU,
P= Phosphate, I = HEX Reporter

Table 9
Sample & Control Valid CT range
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5 Tabl e 11 RT-PCR Thermal Profile for Linearity and
RT-PCR Efficiency, Analytical Sensitivity (Limt of
Deweci’o#ig7s Met hod Correl ati on, and Repr oduciBET/EP2097/056219
Experi ments Steps Description Tenperature Tinme Cycle

[ WP

nymber—t UI\(\tEﬁIk’gﬁLIt am na? o SOCd ¢ Ran
De M FPE FEIIE Mg Gane SbaE FAM S <35.2
FFPET Sample Bactin Gene 50n HEX <32.1
100% Gerl Mage Gene 50ng FAM 26.0-29.5
100% Gezl Bactin Gene 50ng HEX 24,0-27.0
1% Gerl Mage Gene 0.5ng FAM 33.0-35.5
1% Gerl Bactin Gene 0.5ng HEX 29.0-32.5
100% UHR Mage Gene 50ng FAM 25.0-28.0
100% UHR Bactin Gene 50ng HEX 22.0-25.0
1% UHR Mage Gene 0.5ng FAM 31.0-33.0
1% UHR Bactin Gene 0.5ng HEX 27.6-29.0
P53 Positive Control DNA 20ng FAM 26.5-29.0
Negative Control (NC) >38.0
Table 10
Thermal cycling profile

Steps Description Temperature Time Cycle number

1 UNG Decontamination 50°C 5 min. 1X

5 Denaturation 95°C 15 sec. 9%
Annealing 63°C 25 sec.
Denaturation 92°C 15 sec.

3 - 53X
Annealing 63°C 50 sec.

4 Post Cycle 40°C 2 min. 1X

RT-PCR Thermal Profile for Linearity and RT-PCR Efficiency, Analytical Sensitivity (Limit of

Detection), Method Correlation, and Reproducibility Experiments

Steps Description ‘Temperature Time Cycle number

1 UNG Decontamination 50°C 5 min. 1X

2 Denatyration 95°C 1 min. 1X

3 Reverse Transcription 60°C 20 min, 1X

4 Denatufaﬁon 95°C 13 sec, X
Amnealing 63°C 25 sec.

5 Denatufation 92°C 15 sec. 53%
Annealing 63°C 50 sec.

7 Post Cycle 40°C 2 min. 1X

Relatively high anneal temperature of 63°C was implemented to improve MAGE-A3 specificity
10 relative to the other MAGE-A family members.

Data Analysis
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Reverse Transcription 60C 20 mn. | X 4 Denaturation
95C 15 sec. 2X Annealing 63C 25 sec. 6 Denaturation
92@€01B78€876 53X Annealing 63C 50 sec. 7 PCT/EP2007/056219

Ct values for MAGE-A3 and B-actin are calculated using AMPLILINK™ 3.1 software (Roche, CA,
USA) on the COBAS'M TagMan 48 Analyzer workstation (Roche, CA, USA) based on assay
parameters defined in the Test Definition File. Data analysis for gene expression will be performed
by extracting the Ct values for MAGE-A3 and B-actin from AMPLILINK™ for downstream
calculations to determine MAGE-A3 gene expression relative to the B-actin gene. For each run,
controls will be included to establish the threshold MAGE-A3 expression level that needs to be met
or exceeded in order for the sample to be called MAGE-A3 positive, As a positive control, RNA
from the cell line GERL is used. GERL RNA is diluted 1:100 (1% GERL) in water and the
MAGE-A3 Ct was determined. In addition, undiluted GERL RNA (100% GERL) is tested with no
dilution for B-actin Ct measurement. A delta Ct value between B-actin Ct from the 100% GERL

control minus the MAGE-A3 Ct from the 1% GERL control is calculated and relative expression of
MAGE-A3 determined based on the calculation below:
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20 a S%%é%é‘iaf: ﬁas%iéi ]\_’SﬁA%éRarugl?g%\I/[R&E-lA% aﬁf’rlalgtgd falglﬁydmén%ers will be tested

(for details of plasmids see Example 2, above).

Procedure: Experimental testing of the COBAS TaqMan MAGE-A3 Test using DNA plasmids
containing MAGE-A family members to determine if related genes are amplified and detected in

25  significant amounts.

Each plasmid DNA sample was tested in triplicate at four different DNA concentrations (20, 2, 0.2,
0.02 pg). Thermal Cycling profile shown in Table 10 was modified to remove the reverse
transcription step at 60°C for 20 minutes. Concentration of plasmid DNA was determined by

30  Nanodrop analysis.

Analysis:
Ct values for MAGE-A3 plasmid were determined and compared with Ct values from MAGE-Al,
MAGE-A2, MAGE-A4, MAGE-A6, MAGE-A8, MAGE-A9, MAGE-A10, MAGE-ALl], and

35  MAGE-AI?2 plasmids. Delta Ct was calculated by subtracting the MAGE-AX Ct (each related
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Table 14 shows MAGE-A3 Exclusivity Experiment Validation; control Cts were within validated

range. Experiment passcd validation. Tables 15 and 16 show MAGE-A3 Exclusivity Experiment
details.
30
Linearity and RT-PCR Efficiency
Purpose: To determine the linearity and reverse transcription efficiency of the Test.

Sample material: Serial dilutions of FFPE Xenograft GERL RNA were used for linearity and RT-
35  PCR efficiencies studies.

38



Purpose: To determine the ability of the test to
specifically anplify the MAGE- A3 gene whil e excl udi ng

si woi2bé70ar8t6 co- anpl i fi cation/ detecti on of ot REIT/EP2007/056219
rel ated genes. 20 Sanple material: Plasm d DNA

Cco lﬁo@é 'Ehle Nep géﬁ C%Rg R'Ngxl v@ag 6! %kﬁ éﬂ!{l ldﬁutmelr(ﬁ né'\fo '0 I1 nE fhd tested

teste (for deta | asm ds see Exanple 2, above).
Pr 6%}%%? @B@E@Wﬁﬁgﬁ%@%ﬁ %@H@Pﬁ ﬂ@cmﬁg’f s ¥ T
MAGIpAZs ¥ testethdt Bgh EN&npdtias Byals cont ai ni ng MAGE- A
fam |y menbers to deternmine if related genes are
anplified and detected in 25significant ampunts. Each
Spl deplyds: DNA sanple was tested in triplicate at four

d i fo‘t LR or Qmem&s ﬁ;ﬂﬁ&tﬁﬁf{h@ﬁ&s(a&ﬂp aotin whke glottdd.vBguskg)(base 2) of

her nal i n 0 [
{ o Sl ios 7 BOA T aleFps [ HPresF e Rafu O B rog v
m RORempliiCoive effiticimy Nvmalorﬂatpi wggibd e@mnwas det er m ned
by 30 Nanodrop analysis. Analysis: O values for
GE- A3 plasm d were determ ned and conpared with C
10va|SEj’§% flegPRnes-Hprliipgen Bciengnd® A1 MAGE- A6,
MAGE- A8, MAGE- A9, MAGE- A10, MAGE-Al 1, and 35 MAGE- Al 2

%W@n% A FP%f 2%%)1112@%%1&;’/3 q)cgy cﬁ}dﬂésr(ﬁ%b'la% ol he

rel at
20 G i ePETSHiot0 T 0 HBZMorstsdeg (Pipe Hefisei conegpiyatiop af RNA to
W%epﬁ&e@e Deﬁ aamser AGRagy bthtfAsed fid?v(hﬂ’brf At ber&cﬁ@béfﬁc&éne& vilv@Rion

S TR EAT -

than equal to 10 betvveen MACE- A3 and all ot her

pl Q§gpgg&e@¥lggphn%@E A6. MACE- A3 Exclusivity Results
In_T

| es and Fi gures her occaS|ons t he
t erHACH YRR Rribejagsa %aéﬁetfrﬁ‘mﬁ‘ﬁé\aé“é’ F“"‘%ﬁ\ﬁ%@g ¥ Bhowever ,
t heviAGR-A3 CMACES%i s i ntended in all instances. O
val f wn for all MACE plasmds tested in Table
20 B%E%é&ufggpﬂ shown bel ow. For plasnids where there
vvasPeH?)C T#% cation, a & value of 55 was assigned
Si nmﬂ)&hﬂ:ﬁetmpe&ﬁocycl es in the thermal cycling
pr%l As expected, MAGE-A3 Cts are the earliest for
Ievel s tested 15(Tab| e 12 and Figure 17). Delta C
VaIAtgeestamﬂettegﬂéﬁ’ﬂ’é'REﬁhafwylo cycl es between MACE- A3

2sanm¢A@kh@tRmn@ﬁmaﬂ&l§m > dACE- A6 (Table 13 and

e MAGE- A3 and MAGE- A6 was
not ar“‘é“h%ﬁg %%A@Eeﬁ%@‘og%"ﬁ‘fcy?ﬁg “patients that express
VAGH-AR Amppliicationx Pificissy MEGEcABtwe0 MDEIF: 43 <@t foeinwetbin 10 %
MAGE- A3 and MAGE-A6 for 20 pg, 2 pg, 0.2 pg and 0.02

of plasmd DNA input was 9.3, 8.4, 7.8, and 8.2
cyél"@%r"M’é%WﬁWFV&s@r’nce nost MAGE- A3 Ct val ues for
30RNA dufe0solb Egaifalhesy (WRs2) Shrme idpat vieus g edteefor MAGR-A3 and
2 /. Bzact Ol F(F(%I:ﬁssl%%!angﬁﬁag it3 %g% 1321 gp@ﬁltwefcﬁ ﬁlg]u %%OA%O Wb I1 Ing of

Sl nce enerate
@E%Nfeexsmeé ifige FEFE Xmgrpfa%g'é ﬂ@ﬂlfb‘ﬁ%N alsfé@;based on R2 values.

2 5"1@%@&5%&@ oRE fot PIAGR- Pf3QLE1d @9(98|f&1'$|-a\£‘d1ﬂ Yhe)é@craﬁiesfm& abov-E&lm sfecification

co ﬁ’? E%WB &%\/@% %(ﬂf W!E %(talgxcpia Ct fge agl 10 re@X%ItEF ¢ acli']n Jevel tested

35 a&saéxdiowaiielslztaﬁcmm of T &% a&ﬁovmd Talge Ehow MACE- A3
Exclusivity Experinment details. 30

39



5

10

20

25

30

35

Li nearity and RT-PCR Efficiency Purpose: To determ ne
the linearity and reverse transcription efficiency of
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Tables 20, 21 and 22 provide Linearity / RT-PCR Efficiency Experiment Details

Analytical Sensitivity (Limit of Detection)

Purpose: To establish the lowest concentration RNA where MAGE-A3 gene expression can be
detected by the COBAS™ TagMan MAGE-A3 Test at least 95% of the time.

Sample material: Analytical sensitivity was evaluated using RNA isolated from FFPE Xenograft
tissue using the QIAGEN RNeasy FFPE Kit with additional DNase step. RNA was exiracted from
two FFPE xenografis derived from two different RNA cell lines. One Xenograft referred to as
GERL expresses MAGE-A3. The other Xenograft referred to as STAC does not express MAGE-
A3. RNA from these two Xenografts were used for mixture ¢xperiments in order to test 5% GERL
RINA in a background of 95% STAC RNA, 1% GERL RNA in a background of 99% STAC RNA,
and 0.5% GERL RNA in a background of 99.5% STAC RNA. These three different mixtures of
GERL and STAC RNA were tested at four different total RNA levels.
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GERL RNA extracted from FFPE Xenograft using the

QTAGEN net hod based on R2 values. R 2 val ues were
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WO 2007/ 147876PCT/ EP2007/ 056219 Procedure: Twenty-four
test results were generated from 4 i ndependent
di watdoomsrsseri es of GERL and STAC RNA ni xt ur @CT/ERIT/056219
| evel s of RNA input were tested (100, 50, 25, and 12.5
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For percent agreenent cal cul ations, results obtained
previously using a two step RT-PCR assay for frozen

t i souweomamraised to resol ve di scordant resul t PCTEP2007/056219
Positive by Conparator Percent Agreenment = # of

S a'm&ﬁéﬁhgﬁ{c&%%é %Ttmésla%é LM%EA?@@E@%R)B &3 B Eanﬁ)le#?vag WD e
of sa es tested * 1

ative by Conparator Percent

np
Agrigesheif PutteMAFE-43 a8 QUi Pipr gt f s pteym wage 117 resulis
no Hﬁ&pﬁe&xms/ass#ﬁuﬁbwre@fm SR @6toty @Sibedwith db@Ghal Guld be used for

Accgept anc iteria:

Agrs th e CTossya u;a(f:r t[%cwmg ttkllcv :é)if %ogyts &Qﬂ]}grﬁﬁ g{ét?ivgﬁﬁ E&h@&&ance between
SAQ e and @@W@G‘@ﬂb’wﬁ %ﬂ 07 aragtlrﬁoh (Tgble 83) Tip pegitive by comparator

S P§GicdRBAkSectnb @ b7 (R é\@isqeseﬁsﬁdg it Plotdiypb akay\Weithe Fg@rdfsﬁﬁdiﬁﬂ whi59/ 64

asse 03|t| and neqgative b (of0) 79

ag foéé?ﬂ?eﬁt b BEaRe R M AR & 4 RELGER 1 e

MAGHse Aedlmxdarmwapebeﬂvrwpﬁﬂcass%wmmms achya sesalis generated by frozen

C ONRAE %&ngfe alfla%ls h@@%&d %trEEvagésconﬁlcE hﬁbl@ ¥, nt of
di scor bet ween results, previous results

10generated fromthe sane sarrpl e as fresh frozen tissue

t hait tha@Sanidds wirh distatden regils bawekn 88 €OBAY antudtalyisessusstilemonstrated
fo rco%hé%gé%?wc%r% 1?11(? %Hﬁh&% %uﬁ%r%eﬂ%)sll\ﬁg and%e&ﬁﬂs@agedtc&ﬁogﬂﬁ%een the

gestion step
RNAzrqmasw angk frozasagsaly sf ASHHTFSES Yhopasingihe §9°Zﬁﬁ r&% Iofrele elfcea’ance
cl |p6§|.1t'|¥v%|b Eo%B&atSﬂﬁfébﬂ'f&@é‘enEﬂ%hhSGOEAEasttﬁm&rhﬁé% td?b3¥ﬂ4(dﬁﬂi§ 4% and
equa n S RVS
1oogast %Q’J’éi N/B?Pa’ﬂ?fg@“f&%t aﬁrg%n%en ‘ﬁcéeafeﬁ % %r? 3t)?) pe 'ssay
Dat a anal ysis was perforned as described in Sectl on 3,

| N bRk ERA Negad B b8 rm%%cé@ X MeRS3 1m0 QOBAS esfiah MAGE-A3
was det erm necfg based on the 1% %L»Agcontrol

Vet P<Eir B e G GRS WRT SE Foh RLE R e gters o
SaImpiee adNegatix by @eipaaiof PoprantileeNSClv@e MBPE cl i ni cal
speci nens. Seven sanpl es had genorri c DNA contam nation
greater than 25% based on the RA's RT control
r e déethod Rorrefuiien ECr3s YatsrienCafiseid addgieuded from t he
P O Sixhdrivi@nt @Al N PAGEI O¢e Gy ar€ ﬂmaa nAltablE 3(0 BxpRitientalghted fRedtih Gene Cis

I t d al |
" el e e el ot AR L el AT ET

assay where either the sanple di d not have enough
25mMat\Eliod CoRAsi8s) @Bss ValhtidnExbdrime¥¥Details are shown in Tables 37, 38 and 39.

2007/ 147876PCT/ EP20071056219 outside the linear range

of the assay or MAGE- A3 expression for the sanple was

abaegrothiivhr eshol d, but the MAGE-A3 Ct was outside

the,ll, e ?egrdéémbw ﬁfa%bhsme&;ms tew%%ssﬂdétz sels@Sibkated by

fromt results fromthe
pr atiplgsecraers arym\&wﬂlhdaa%w%b ftl%fa‘e TSRt (pts5Rd MEiRle PEPmEetS
3(}Cf($§1§pl¥ﬂ;htb1€hatl on to conpare the tvvo different tests

nd STl o P el B SRR 8@,@%@%&%@“ i ing e
Th &Ip@EN Riszey Wﬂd@wﬁwm{a@ﬂ Q}Eﬁls%@ﬁlep gy eeplifis tdeté“f‘edt“ﬁ‘ég the COBAS
COBApEAGEAB Gkt he prototype assay as the "gold
standard" was 59/ 64 or 92.2 % while negative by
conpar at or percent agreenment was 39/43 or 90.7 %

35( Taldeadud3) . I n the case of discordant results between
therhg%l@%o@ﬂgdthas%lyeet@s@ﬁém resul ts generated by

oze i ssue sa anal ysis were used  to resolve
di %ﬁ@ﬁ%@tsmmsngd Eon QIAGRY sepople prepagetian, 3] TaMapreagents

di scordant results between the COBAS and prototype
assays, 7 denonstrated concogdance between the COBAS
and frozen assays and 2 denonstrated concordance

bet ween t he



prototype and frozen assays. As a result when using

the frozen result to resol ve discordance, positive by

cowparatugisreper cent agreement of the COBAS asP&F&P2007/056219

i ncreases to 63/64 or 98.4% and 15negative by

co 4 f'two different
a7 B RS et i

Coﬁ:ﬁ)gf‘é B?M*Péﬁé%ﬁ“’%gr eement of the COBAS TagMan

MAGE- A3 Test exceeded the specifications of greater

than, or.equal to 85% The acceptance criteria for

P03|t Ve and Negati ve by Conparator Percent Agreenent

Swe MAGRed3 exmssmg 6¥sh elisicplespagine pyay caloplgiediramihe dygpepco two RT-PCR

Co E’Jp[l&kes %@i&lﬂ&t M)IGEE«K@@H waRisdessediof dvely eM?(GE floRRechGingple.

ar T{g}?rgglg 111 as gso.lba e? e]iog ionppé%so? I‘ H{'lA% Q}S §ene e Varets Ctgn calc&ﬁedefrom the
v alﬂehha@tedufrlan’qel MEGEeSiandtht B-réis s Gmbmdtathef@ﬂcn MAGE A3

Mf‘ﬂngﬁ&h tﬁ%ﬁﬁﬁés@és’te@ Qith dlfﬁ[r% §:a Lotk Qfhe e DR Fak A on different

Details are shown in % 38 and 39.
OReﬂ?YG&B%HeﬁPWe?V‘%@F%ﬁ%g"“ Mbnst r at e reproduci bility
and robustness of the test across data sets generated
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show the MAGE-A3 call for each of the 12 specimens tested in Runs 1 and 2.

Table 42 shows Run 2 — MAGE-A3 Expression Threshold from GERL RNA Controls; Table 43
35  shows Run2 — MAGE-A3 Expression Call for Reproducibility Specimens
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Reproducibility Results MAGE- A3 Expression Threshol d
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10y Regodueibity Bresgiett DRBYFRSheBy R Sbke FHR0 B8éF ficient (r).
Table 40 30 and Tabl e 37 show t he MAGE- A3 expression
threshol d generated fromthe GERL RNA controls tested
with Run 1 and 2 based on delta C between 13-actin
and MACE- A3. Table 41 and Table 43 show t he MAGE- A3
call for each of the 12 specinens tested in Runs 1 and
2. Tabl e 42 shows Run 2- MAGE- A3 Expression
Threshold from GERL RNA Controls; Table 43 35 shows
Run 2 - MAGE- A3 Expression Call for Reproduci bility
Speci mens WD 20071147876PCT1EP20071056219 For al
sanpl es tested, there was 100% correl ati on for MAGE- A3
expression call between the two runs. In addition,
assay reproducibility was assessed by conparing the
correl ation of MAGE- A3 expression between the two runs
by Pearson Product-Mnent Correlation Coefficient (r).
Pearson Correlation Coefficient was 0.987 when
conpari ng MAGE- A3 Expression between the two
5di fferent runs. Acceptance Criteria for
reproduci bility were net. Table 44 shows
Reproducibility Validation; Control Cs are within
val i dated range. Experinent passed validation. 10
Reproduci bility Experinment Details are shown in Tabl es
45, 46 and 47 CLAIMS 1. A set of primers
consisting of the following pair of priners: SEQID
NO 11 and SEQ ID NO 12. 2. A probe consisting of:
(a) the nucl eotide sequence of SEQ ID NO 17, having a
fluorescent reporter dye at the 5 end and a
non-fl uorescent quencher at the 3' end; or (b)
SEQ | D NO 53. 3. Akit conprising (i) a priner
consisting of SEQID NO 11; (ii) a primer consisting
of SEQ ID NO 12, and a probe consisting of SEQ ID
NO 17 having 6- carboxyfluorescein at the 5 'end and a
non-fl uorescent quencher at the 3' end. 4. A Kit
conprising (i) a primer consisting of SEQ I D NO 11;
(ii) a primer consisting of SEQ ID NO 12, and a probe
consi sting of SEQ ID NO 53. 5. A nethod for
determ ning the presence or absence of MAGE- A3
i n_Formal i nFi xed Paraf fin- Enbedded tunour tissue,
conprising the step of contacting an isol ated
nucl eoti de sequence obt ai nedisor derived froma FFPE
tunmour tissue sanple with a set of



primers consisting of SEQID NO 11 and SEQ ID NO 12,
and a probe according to claim?2. 6. A nethod of
patient diagnosis conprising the step of contacting an
i sol ated nucl eoti de sequence obtained or derived from
a FFPE tunour tissue sanple with a set of priners

cor\,?fo%@idgg of SEQID NO 11 and SEQ ID NO 12, and
ap ccording to claim2 and assessi ng whet her

MACGE- A3 is expressed in the sanple. 7. The

met hod of ,claim5 or 6, further caonprising the step of
anpl i fy?n@s o %P%W“&fé“f%ﬁﬁ?rfel@wwf@%mmgswl N@:11
sargod SEQIP NOwpd.i fi ed nucl eoti de sequence. 8. The
met hod of claim5 , further conprising the step of
determ ni ng whether the | isolated nucl eoti de sequence
hybri di 8efpiobe édasisftigiofer or probe under stringent

condi ti , thereby detect] whet her the tunour

tissue &EW@%@ g gfeg_,yg 1D NO:1, haping afioresepnbieporter dye
cl at the 8'end ardtahon-ORRIehS{uetthb R tie 38 hd@br USi Ng i N situ
hybri di | detect whether the nucleotide
sequenc@?hggﬁpmg to the prinmer or probe.

3. A kit comprising (i) a primer consisting of SEQ ID NO:1 1; (ii) a primer
consisting of SEQ ID NO:12, and a probe consisting of SEQ ID NO:17 having 6-

carboxyfluorescein at the 5’end and a non-fluorescent quencher at the 3’ end.

4. A kit comprising (i) a primer consisting of SEQ ID NO:11; {ii) a primer
consisting of SEQ ID NO:12, and a probe consisting of SEQ ID NO:53.

3. A method for determining the presence or absence of MAGE-A3 in_Formalin-
Fixed Paraffin-Embedded tumour tissue, comprising the step of contacting an isolated
nucleotide sequence obtained or derived from a FFPE tumour tissue sample with a set of

primers consisting of SEQ ID NO:11 and SEQ ID NO:12, and a probe according to
claim 2.

6. A method of patient diagnosis comprising the step of contacting an isolated
nucleotide sequence obtained or derived from 2 FFPE tumour tissue sample with
a set of primers consisting of SEQ ID NO:11 and SEQ ID NO:12, and

a probe according to claim 2 and assessing whether MAGE-A3 is expressed in the
sample.
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7. The method of claim 5 or 6, further comprising the step of amplifying a

nucleotide sequence and detecting in the sample the amplified nucleotide sequence.
8. The method of claim 5 , further comprising the step of determining whether the *
isolated nucleotide sequence hybridises to the primer or probe under stringent conditions,

thereby detecting whether the tumour tissue is MAGE-A3 positive.

9. The method of claim 8, further comprising the step of using in situ
hybridisation to detect whether the nucleotide sequence hybridises to the primer or probe,
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