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WO 2007/ 147876 PCT/ EP2007/ 056219 METHOD FI ELD OF THE
I NVENTI ON The present invention relates to a

waoelc@gnemsré c met hod for the detection of MAGE- ABCT/ER®07/056219
invention 5 further relates to inmunotherapeutic

treatment of popul ations o ients suffering from
MAGE- A3 expressing tunnur&ﬁﬁ%kh§hich patients having

MAGE- A3 expressing tunmour tissue have been identified
usi ng the diagnostic h ' erein.
BACKGROUND 10 The va@%fﬁﬁrﬁﬁi‘ﬁgbﬁﬁ[j@%en) family of
T@jS’@&lt‘ﬁﬁ@ntﬁihir@htﬁs’iﬂo|a)theigd@;ﬁt tkihed fdd Ue de@cticnef MBO®IgABL Thdlinvention
m ¢ tlc I hocyt es derived. from bl ood
Ry i e RaR AR ST P Bg i mediomsHACE-A3

expRSlyg. turhbugs MP\@EC@ ﬁzﬂﬁm‘cﬂ amuhg/Mlem ADEPidsSRS tuder tisfid have been

. menbers and.i s B, C and D genes
o R e B o TS Rl e, = 165 99- 327 Chomes
et al., (2001) Cancer Res. 61(14):5544-51). They are
clustered on chronosone , 1998 Cancer
Res. 15 58: 743-752; LucaéAékE%?ﬁnﬁ§999 Cancer Res
T}E%Amqwldﬂama hitges) Amilglof gerkOB@s bﬂgmallyﬁamﬁéd due to the recognition
9 GEnonlfs 46:

fr% §%t81?8T }yrmpgi’cy%s de“‘féé%’“b‘i’IB%(&Ng’ipPO%?éa @8?“@%%?““ Qb der Bruggen
o1 9P1999B ThélElQ\I}E Rk dhnélly dlv.compOQY 0G0 McaHer5 I dS Iad6T of MAGE A,

BRI otos T Pt G ol S Sty Thop e oo Caneer

Rd2e61(12656251)18DheP4e. clifdﬁ@ed\/le@Ehrogﬁ)Etﬁﬁe Xr @ubisghil a1, 1998 Cancer Res.

5 Shﬂggé? g[rq%% e% Hg\}égig%n;glﬁers§8%%@f—g®%hﬁ%%$ 61&3{5'0% Cancer 87:55-60;

Lgquiest ar,el 390t Gawpice w7408, aMuscaeimed alg elobs Pvéct Katt M@ad Sci USA

oSNEERN00 A {CABLERSLON. L1 SPALOBL 0gon 3, ARd (Dl ACONL s a1

anﬂi&aéwa ot undadiked s btiongOhdbn /10950 CaRrg €&l Res 265(2):185-94). The MAGE

55:3478- 382 Th t t .
B3 e e o PRIoEERCER (o gE ™ W NOKHaR ‘BB e e beveen

60098% hemoldfy. (MAGEL gohey e ieefre®td &l all hodtl Relac wiaithe exception of

Acad Sci USA 93(.14 49-5 De S
R B PSR} VP71t Th NG GERGY el Mictobiol
18varrd 1albhahotedr aEXxprsessed Rensi:5wy8-380). | owi ng cancers:
transitional -cell carcinoma, oesophageal carcinom,
nel anoma, bl adder and non-snmall cell |ung carcinonma

THeNSadt ptidnSEMA G g@te eapressid @2cahoamisndk tdRéviornh88:-@2thBAfon of the

Prashr QLB RSPt KRB S Ry B e iscmener o 199

Mpr@diasiol. 891 I)O7 3pr3nsEd @MAGEaNEdngette ffﬁfabtyémeleerxpressed in the
yace I nes égcanlan

2002 | ev 8 22-

f"%%% g én?tbon?h‘éeﬁlﬁralélo?“%r?é%ol’gm@)?Eﬁ%’gglﬁ oi° ?%H’ﬁub% erand
nodanae kelpahd @ndisoma (NSCLEY carddn @ xprerdinaiinolfRevMB8E2A3). The over

must be .acc ateé timated.in each ati nt t ir .
e P U AL o G F deP BT e aipsPass Fiiged feMACEERS prorein
to [pE Odediafan MAGE: tAScainSer OAdciRBs (rsezfrﬁmreedl zanzilmhﬁﬁmhan gisanb ).
Hoa\ﬁevwg_:e_tg ’thek%vlaeh rafaléeeof %}%pergsswn ?ou%d pn cancer Ily%ents tﬁmlevel of expression of
MAGE-A3 must be accurately estimated in each patient to direct the vaccination towards patients
expressing the protein. MAGE-A3 is often referred to interchangeably as MAGE-3; both are used

herein.
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WO 2007/ 147876 PCT/ EP2007/ 056219 Patients presenting
with malignant nelanoma in distant netastasis (stage

wo Yoaaemsreli ng to the American Joint Conmm tt eePOIEP2007/056219
Cancer (AJCC) classificati on) have a nedi an survival

of one Eﬂ -term surv val
oS P g e T RiEne i S MaPSiy bR o] & ako the
Aﬂﬁ&ﬁ(ﬁﬂm dvasnittéeasmnapacdri( &) G@&[ﬁ@mﬁ@tlﬁr@ﬂl@& hedinl syrvBralH%e of one

h no effect on overa sur.vi va at i ent
YR f’vﬁwﬁ‘i SHA SURRRA g ‘gé’gly(ss)‘t dg&" e Issan(#‘?é@‘g’egl‘)ﬁ?ﬁr&?%%r stage IV
mah&fo‘ﬁia\hai th@tﬁpdu\tlﬂrdslﬂ)ntsdlﬁtfaeg ofy@ay SfS—2\$\%t but Vvetiaylo eff@vo€ bapdiurvival.
ng-term survival , en after. an a at e i cal
ot PR s s THE F b rbnar et AL Pl BN eia i very
loetchz&ice of 1380 rnSanviRNal Stveg affdn 60 hdeq Bt EJur QD eddipl of MxSdrimary and

ents w ta ve thei
re R T b Ui o1 £ 570 Bt CPHE RO B0, e WOt st 1
todll ﬁid:btﬁbraznhdva khefritgiour f@[ovécﬁhﬁ@&ﬁly, b thesetpageres rhﬁﬂtaﬂnm&ul@tantlal risk
revent mel an ression, and to hav,
o P, SR FRaPH Ao og PHLY o A PP i) i faproved
trfiibnadjzitiea it nicte@tioieitusonfacind Pt ANk St ia foigpatiads Baving had a
rlna%% tunoua(renoved Lung cancer There are two
P FURY “cancer: non-small cell lung cancer
(NSCLC) and small cell lung cancer 15 (SCLC). The
nanes sinply describe the type of cell found in the
Lyg 681§F's. NSCLC i ncl udes squanous-cel | car ci noma
TireenOG@r tgheld 0Mang amckr] @hgaalt etll lus@édtd QNBClaMthna s allgHiSung cancer

(SERE Fheabie v Pt R GG B RRU 8 o s el

sqpandueRel eugcindnhd, @de@ScafcafonAaSand 0 gd- bl agiidma ahd &¢bun@s for around 80%

o R RS L SRR o RGBT sb STl pH s ENL i B Simys prolonging

lifahd faNSG@oipaindediesing ahﬁptbmz?&%ﬂ’e%éeNS@IC@ is2kk M&gt@m@bn type of lung

di sease at .the tinme of
el RADF a8t vl By Sl iSO B0R} s B0L offefis bk 250 by fgco-
re @00 ﬂﬁéa@@attﬂ& ttniteo (Ahghos sl aaé siefsiilc amémablk to ddepie excisiomikteges B, TIA

n o5 th ent rel apse.wthjin the .
ort[BRSEAFE R ot Rl ARt KB O et ERFIRa h ¢dhe b vil
rel'EbcervﬁthhrSthé tveryehio f@loavingareconpletquaitati sdaabit. EThetel i@ kB¢ a need to
MAGE- A3 expression Previously a

prﬂ‘ﬂ%tée&][er tfeaﬁbefljh%gé’esﬁéj\%engt tenpted to nmeasure the

expression of MAGE-A3 genes wthin both cell lines
tunour . sanples. Sem -quantitative RT-PCR (De Pl aen
Mg{}géﬁj RS | mmunogenet i cs 40(5): 360-9), other PCR
Prbdset) 4 mathai fueshodnbhvahsangtave densid tie mpﬁersﬁaf STAYAGBVES genes

B e R 35T S Sim e AT O (Fiplua exgl 1994

InSitundgedstica 40@):60- $)[ ahdr@0Rtasedhesnigtdend slsylofidghsity microarray have

o s R Ee o] et BRdn RUB 30 FRYR G fymapy of these

stugfliea A tnhej (ﬁtpmb&nh]ilag BednhhcOowgyhipipit h(ﬁﬁ(ﬂ@ betweaptb MAGE family members

i call entif A3- r essi S l.es
oG B PRUURT g PHe TR THABA By GRS o GG sy
cap#hsd cbﬂagecﬁpﬁlsy fdenti#ying SIAWHS AB-@lypressing Sardiatane of didcidgabd [ikelihood of
arjs h the .use. of Frrralln Fi xed,
saﬁglﬁﬁfa?s’ew R e Mt Elf]f%ﬁa Funour tissue, which is the
usual nmet hod of tunour tissue preservation within

Another dﬁ‘fa ultg gr?steg \eNIc’[h the qge (];fj P)(()Qntle{h%nFi;(Qd, Paraffin-Embedded (FFPE) tumour tissue,

T"?

p

which is the usual method of tumour tissue preservation within clinical centres. The fixation in

formalin changes the structure of molecules of RNA within the tissue, causing cross linking and
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formalin changes the structure of nol ecul es of RNA

Wi thin the tissue, causing cross linking and 2 WO
WQ®7n1487876 PCT/ EP2007/ 056219 al so partial PCT/EP2007/056219

degradat i on The partial degradation |eads to the

creat r. piec of en 100- 300
o el it Genioh B b PETRigR bR rvio8 HETRNG T RNA of
betvteedl IIO(T Bamtate Iiaﬁrs uBiesRMNActuX tlfaﬁgds edltht RO kR diffisslu® uslRNA
con agnosti c hni 5 Brief
ot gt PO Grhd ot gE g i Spec 11 city o
MAGE—AS RT- PCR TagMan prinmers within the MAGE-A famly
] ers.. re 2; Specificity of Mnor Goove Binding
BF%C”B?WJ a@l%fﬁ’gﬁT PCR for MAGE-A3 expression. 10
Fifirg Ut BpedificHpetMAGE AYRTEER TugMah pMAGE-wWABinphd MRIGE- A family
trLe resence of MAGE-A3 and MAGE-6 plasmds. Figure
umour Expression of MAGE- A3 as neasured by
Flguiaat Spatficitg of aGMINGROR Binking UM prdlesTagdfanNIGEERIor MAGE-A3
ression. Figure 6a: Specificity of the MAGE- A3
CXB?CFWS desi gned for FFPE tissue use. 15 Figure 6b:
Fidies Bt Bpeclfiche adstigy o OMAGIRAP IprifersSin Qe prestinéd ef ®IMGEAA3 and MAGE-6
nts of RNA. Figure 7: Conparison between RNA

pl‘l‘sg’tlcgr frozen assay and the FFPE tissue PCR Figure 8:
Fiftet at Tweoc GRpassicdoi MIGE-Re aRiNashati 8y qlidindmen: BaytabhFRR.

Figure 9: Nucl eoti de sequence
Fl%‘ﬁ%i%%%%% %rte? %" of Lipoprotein D fragnent,
F1gihgéé3 Spéoﬁfagmbﬂthc W@E-IAqurﬁrﬂtsnEmg@kllfor rrrd tlbiuﬁ use.
ective amno acid. sequen E and 36).
Figge B g e LG R Gt B O R T RS X g
F1g'llr517 i ChinfparigodibetweSERNA Dt 3 d) assdyi agd iie F]FPE t1EBNAPCIRdi ng
rotei n NSI Fi g

FigsE R G aTe O TR A GRGEInY ERY BrRM(Ged B
Fiddek 8 uclebiidirequehd: enbiding fosiord piﬁﬂe@lmf Rippp@ich D fragment, Mage3

CLYTA E NO:. 40. ure 14:

A L T R gﬁﬁ LR

Figure m@rFamampfoteﬁﬁ)f NSO A GEB ranlV/HGEEHIAS takti (FIEQ €D N6Y:37)

Align of GE- A3 a identify
Figah T G bR T b S gy Gl aHe GO BoSEd L ypef ace)
Flﬁlrg U2:@&udion proleass €3 YT MBEHA3-1djisédidd (SEQITDeNOVBGE- A3

w fi
igs 5oyt s TR LA T R e Per assay
FigdQe |F4 guigemdnt of KAAhA Qahe Rmitp sdqusoes fof th&tesipal ofi BT -HAROprimers and
- A 1ds using 20, 2, 0.2 0.02 pg of DNA

Pr%%f‘%@@éﬁg aphi cal Conparison of Delta C val ues
FiRet ai:i AkgninenMAGEA GB- A3aihd M ATEGE- AlMAGImehes to identify regions containing target
sequences (boxed typeface)
Figure 16: Classes for Semi-quantitative MAGE-A3 RT-PCR: an example of how five classes may
be assigned to the semi-quantitative MAGE-A3 RT-PCR assay
Figure 17: Graphical Comparison of Ct values from MAGE-A Plasmids using
20,2,0.2 0.02 pg of DNA
Figure 18: Graphical Comparison of Delta Ct values Relative to MAGE-A3 for other MAGE-A
Plasmids using 20, 2, 0.2 0.02 pg of DNA
Figure 19: Linearity of FFPE Xenograft GERL RNA - 2- fold serial dilutions from 100 to 0.1 ng of
RNA Input
Figure 20: shows a graph with log (base 2) of RNA input versus Delta Ct between MAGE-A3 and

B-actin.



10

15

20

25

30

35

Plasm ds using 20, 2, 0.2 0.02 pg of DNA Figure 19:

Linearity of FFPE Xenograft GERL RNA - 2- fold serial
walzdoat#msms from 100 to 0.1 ng of 35 RNA | nput PEI/gPR2087/056219

20: shows a graph with log (base 2) of RNA input

versus Delta C between MAGE-A3 and 3-actin. 3 WO

2007/ 147876 PCT/ EP2007/ 056219 Description of Tabl es
Datutlp1oe QeI and Sdjuecds A | gonucl eotide priners used

r m-quantitative
ol 1 D o B S o e vl RS G PR
TajleantOltgahicleti®Tprinidn usbd bable @agVlalCprmpanie®T-BER VAGE- A3
i -—quantit it ve Ta Man
THE GOt A e e AR o Ve OB R S amper.
TaBER: Tbxpdrisamel (RGR] Dela . Valab igndPCIOnig D micH@0tixde
used T antitati.ve - fro .
Tl B B e ik Pt g o et b v R L R st fhgen tissue
TMCA@SCRFOT R&Rt-qantiekampAeEof3 KDRCRt Mecxahpls s€BovAYe dk@ses may be
assi.gned ta the. se A assay
osRp B e B BT b B P R SRR Ty S
TAWRGECABARYY maiMandABEokEP:Seguenpese Sdhakices 8: COBASTM
tha-.a ri ner..and Pr.obe uences Table 9:
%@@%ﬁaq%&?&% m&’ﬁ@B?ﬁ%F O@%ﬁ?aﬂl range Tabl e
Tab@:9: COBAS™ TaghrSakiper rabniey thiiigTpingki | e - PCR
af cl [
T3Pl RS O b ThehE e mitEr PRk b RS FoMaghoas
ExlisFDy RferifentCi cncv, Anal ytical Sensitivity (Limt of
tecti . Met had cla 0 roduci bi |.i
ToRg s RhhRertfai Brors: S St B voRoR RO Ard el densitviy
(Lusit P2 ti0@), MBthdd COrd@iop; and R cpbducTtall €xddimebel t a Ct
| ue lativ -A3 for other NAG asni ds
o 5 C ShefhoGAQe S B wsie i 55 Aiest PR e as
TdRkecIBuUBENA Aty abxpREItENd MA&EE-A&E&rmmcﬂ'MC@AIﬁasmm udiapl e
16: - A lusivity Experinment Details Table 17:
20L$’n0e%@g§/g '%I@AS and r3-Actin d and Delta d from 10
Tabeplit RAGHSARExduslvityeBaptriment 8blidatidS: RT- PC R
ipLilij l.ol ici.ency .of  MAGE- 3 nd (3-actin
Teblis P o 18 At A RE SR bR %l | e
Tayel li7dbintoity MAGEahB sl 2Acti2dt add DeBPCt frind C@rcpligateRit RT.eRels
e Det a e MAGE- A3 Ot |
ol gk PRk AT et st R Bl el o a8 &
Tablict 1 9RahenriBet RBRCRHicidlcy ERgerient Eadidhiddondi tion Tabl e
Ta%Ises 26 %1 an(‘i b? Lgltearll_tly / R%CER Etjﬁlmencylbxper[{me%?f)eta?ondl tion
Table 23: MAGE-A3 Ct Hit Rate, N = 24 for Each Condition
Table 24: MAGE-A3 Ct Hit Rate Percentage, N = 24 for Each Condition
Table 25: B-actin Ct Hit Rate, N = 24 for Each Condition
Table 26: B-actin Ct Hit Rate Percentage, N = 24 for Each Condition
Table 27: MAGE Gene FAM Control Cts
Table 28: B-actin HEX Control Cts
Table 29; Table 30; and Table 31: Limit of Detection Experiment Details

Table 32: Cross Validation Summary of Samples

Table 33: COBAS and prototype Tests Positive and Negative by Comparator Percent Agreement
Table 34: COBAS and prototype Tests Positive and Negative by Comparator Percent Agreement
with frozen Test to Resolve Discordant Results

Table 35: Experiment Control MAGE Gene Cts
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Table 26: (3-actin G H't Rate Percentage, N - 24 for
Each Condition 30 Table 27: MAGE Gene FAM Control Cs
waawia4B3 (3-actin HEX Control Cs Table 29; HEDER2080056219

and Table 31: Limt of Detection Experinent Details

|l e 32: Cr i on. Summary of Sanples Tabl e
T%?”Cfﬁ&?“ﬁﬂgﬁ)ﬁ?g ﬁﬁ‘)@ csfs Positive and Negative by
THREPAatad 393MeﬁlﬁﬂtC0A@TaﬁﬁfVBfﬁbss V3ihidakiab lE@pcdithienQOBAS and

itive d tor
Tl kP R Rl Eiiop Aozt g (ER T R FhRNE
Tabiesd omtam— RasiH-A 3 EX@blsen 85ll fdoRppfodimaility Spatimals MAGE
[ 14787 / 0 b| e
Ta‘%’ 4%E§1‘6b7r V\%%g%téf%lsss}()gqgﬁef ﬁ%ﬂ %y&(agg%%%f”é%o 37, 38
Tahted!33Rin Met MAGECAB Egpradsion Tall (ERep® M abiliig 8péddmiens
per Tabl e 40: Run 1 - MAGE- A3
@ﬁefégﬂr%cf‘l‘ ‘?ﬁ‘&a{éﬁ%}l % rom GERL RNA Controls Table 41:
TaRu:@ 44, 46 aMPGERAB-olxcftiietg Tk poninteal Detdizr Reproduci bility
Speci mens 5 Table 42: Run 2 - MAGE- A3 Expression

Threshold from GERL RNA Controls Table 43: Run 2 -
SHABENAZ -BMAGES S28 N(pfiaki fof @mi-RemtiaducMbidH3taysapp@ebleens

oD B u ROy s st e Bab 4 ORe SRl TR T
SEQ NASBE3 I:‘IQ%I:MAGrEB MMF {forwBeplimeUadtixbi AMAGE- MﬁﬁBblas)s ay)

st NG WAty Ml sy o P B ATE ey gyt v

compE&eMGﬂiB MAGE (A3 ekuesedudded iMBicodnises)€Xahite 3 MAGE- A3)

) ringer
st §Pen13 FTRcE AP CpiuTRrhar gt hetidey Gathe I
SEEpIpNOmens M&GE&EWeﬂ@prﬁﬁ@ﬁorﬁﬁﬂlﬁéﬂMﬁGﬂA? el oprirh&esthe reverse
Tabl e D NO5 - 13 NMAGE orward
COEWF}W%W Og %3‘? ]V?‘%(%gr? ITGRERIA) 1 EB) S%S) ME& ID NO 6 -
SHBIIMAGES MNBEQABEVEF garward priier ff@rl\/[AGErA@r)] (b AGE- A3;
r t reverse f the - A3
ST S A R G e DR P O ey e
coMAERAR oF the MAGB1ARaEqhcpdel infecoghBes) WVIMEE: A3) ( Tabl e 5) SEQ
3- verse
Sicﬁlmﬁ? PR R Er b SR3OS AskirbF SThe
SHOAEENAS| 0s &qAERA Re-1 (3 7R écogtd %) (dr MAGE-A3) thSEQncDishia Bverse
(f,orward .pri ner -A3) (Table 5)
cogl NG 1B O RGBSR PTG pr | mer 1 o
SHOAEENAS T -t MASSBASI-G2IF (If(ﬁwﬁrid@rlhfm/&r S/EAGE:ABrpdTiabﬁe ff of the
- A3 s i n| ses | D NO
R R S O AR It
compliment of the MAGE-A3 sequence it recognises) (Table 5)
SEQID NO:13 - E3 MAGE3 TMP (probe for exon 3 MAGE3) (Table 2)
SEQ ID NO:14 - I3 MAGE-A3 TMP (probe for intron 3 MAGE3)(Table 2)
SEQ ID NO:15 - MAGEA3-801Tmc (probe for MAGE3) (Table 5)
SEQ ID NO:16 - MAGEA3e-1000Tmc (probe for MAGE3) (Table 5)
SEQ ID NO:17 - MAGEA3f-651Tm (probe for MAGE3) (Table 5)
SEQ ID NO:18 - B-actin-E4F (B-actin primer) (Table 1)
SEQ ID NO:19 - B-actin-E6R (B-actin primer) (Table 1)
SEQ ID NO:20 - B-actin-TMF (B-actin primer) (Table 2)
SEQ ID NO:21 - B-actin-TMR (B-actin primer) (Table 2)
SEQ ID NO:22 - B-actin TMP (B-actin probe) (Table 2)
SEQ ID NO 23 - SEQ ID NO:29: MAGE3 immuno peptides
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25 SEQ ID NO 12 - MAGEA3f-697R (reverse priner for

MAGE- A3; this primer is the reverse conplinment of the
WORBEA#MB76equence it recogni ses) (Table 5) SEQEDEMNDIOLE6219

- E3 MAGE3 TMP (probe for exon 3 I\/AGEB) (Table 2) SEQ

4 or intron 3
84\92@%)(31;&0%@% %ggdﬁﬁ alf\T@h% UCIC 3-801Tnt (probe
SH@ID NBGE3) nicEatdeaepen@®df SEQn IpEd Oy Al6ipeprMAGCHAG GO RGE3

robe.f.or MAGE3 Jable 5) SEQ ID NO 17 -
ﬁ%&éﬁ/@fsﬁgﬁ ‘ﬁﬂ{»ﬁiﬁ?’%%& for MAGE3) (Table 5) SEQ ID NO
SHIBID NB-:38ct dnfind=bid defreded s NSEQITDTeD:BS (Fable®) 1) SEQ 1 D NO

ctin-E6 B- act i rimer) (Jabl SEQ.|.D . .
SIS B TR Qe Tk Y TRBRAE Sy o R
100D NG 21 - B-actin-TMR (B-actin primer) (Table 2) SEQ

22 - B-actin TMP (B-acty : Tabl SEQ
SHEOPES e s stepmesst F ARG (bstRddL” s
SEZPNYNOLD8 dmiddGEIdERA RS/ 0D ﬁﬁ%ih Prot&icQr CIDY NONBOGE3- HEﬁHlInD(Flgure 12)

juvant ol i onucl
Sty B T ERH s Rt G RS T A BRI 8 PP arfeip e
13hragnment - MAGE3 fragnment -Histidine tail (Figure 9)
no gquence of SEQ I D NG 35
E?E%ﬁBemg)ﬁgGgégggﬁ‘eﬁ%&ﬁr Sﬁ Anino acid sequence of
SHQB) NO:42r-aV_GE mdgﬁient(FMk@EB) histidine tail (Figure

Q.| sequence encoding SEQ I D
S@%gg(géi_gﬂ‘rkgEfi‘)f ﬁeﬁg‘?\f)?§9 - anino aci d sequence
SHij 11§ NOt4an- MAGEE] ffhgﬁi‘ent@EﬁAlMAGES- Hi stidine (Figure 12)

) cl eot i de guence encodi ng
S%@é@l\ﬁ&é&ﬁﬁsﬁﬁgﬁmg kﬁ’%ﬁegg) protein (Figure 10 13)
SESED ND: WO MAGE 1M&GeEmdntiFiggaemt (Figure 14) SEQ ID

fragme re 14) SEQ ID NGO 43 -
S‘%@&@ﬁ%@ E?“&‘gr(%g‘fﬁ% SEQ | D NO 44 - NAGE 7
SHQ HgNems (MAgtrie fthdned BFigEQ14)D NO 45 - MAGE 8 fragnent

1 - GE 10 fragnent (Figure
SE@]%@ %Aﬁg%%ﬁagnﬁﬁﬁélgﬂe agment (Figure 14) SEQ
SH(DID\NJDM MNEEEAZ].Rag‘n[eag(mte @ri gure 14) SEQ I D NGO 49
SEQ %_SAI\G— %%%?%raggnizeng&lgure 3
SEQ ID NO:52 — MAGE-A6 fragment (Figure 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
SEQ ID NO:55 — B-actin primer sequence RGI BACT F2 (Table 8)

SEQ ID NO:56 — p-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

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
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) SEQ ID NO: 3 and 4;
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20 SEQ I D NGO 50 - MAGE-A3 fragnent (Figure 14) SEQ ID

NO 51 - MAGE-A3 fragnent (Figure 15) SEQ ID NGO 52 -
WORBEAMB7¢ r agnment (Figure 15) SEQ I D NO 53 - MAGEERR07/056219

synt heti c probe sequence MAGEA3F-646MOD (Table 7) SEQ

I 1 54 - GEA3F- 646MOD pr obe sequence havi ng
b)éﬁﬁzgfgl??-éda cleotides 25 SEQ ID NO 55 - (3-actin
c)BHQUEY Noeqgueit;e RG BACT F2 (Table 8) SEQ ID NO 56 -

-actin prinmer sequence REA BACT R2 (Table 8) SEQID
d)%gg@bj&(%nggﬁiaﬁﬁpr obe sequence HW RG BACT H (Tabl e 8)

¢) SEBUNBRYO:OFf afdHE2.| NVENTI ON 30 The present inventors
have devel oped an assay to identify patients having
MAGE- A3 expressing tunour tissue who would therefore
Inh&neiet ispédt ofmhd/PrcenAdvapec ihbicds provitetiol gretfeadppridiig e Bucleotide

enbodi_ nent presept _j nvention there i s provided
“Q“BFﬁﬂ%Py%%ﬁ%%ﬁgﬁﬂgf%ngha%Wé%tide 35 sequence of any

of SEQID NO. 3-12. In a further enbodinent, there is

pr.ovi de .set of prinmer conprising one or nore of
oG 455 S PISF e 7 FETPraESEQ | D NG 3 and 4:
()6 W a2Dfihict47876 PCT/ EP2007/ 056219 b) SEQ ID NO 5

”gnd 6; C SE? IDNO 7 and 8; d) SEQID NO 9 and 10;
(i %ﬁvmgynéﬁbﬁ B NO 11 and 12. 5 In a further aspect of

(iithergpeesent invention there is provided a probe

. C ri sing the nucleatide equence. of any of SE
in Ry ey (1568 G CR b e e HLRBRE Se  theoniio M g MacE-A3
unid&r spin@etit dexdlitbonk iahd Sovich 8 ldag one AQhd tageBsefu@nhvaiod(i), (ii) or (iii) differs

rimer; (ij).a reverse priner:- and i1 r L Ln..
by\F,JaI1 ’egﬁ og%épﬁgﬁté%tcgmén?rf(’? to(t g e)-qug/ﬁlant(r%1?1j (gtjg:ll é))[h(?g%@ﬁoﬁgg wcleotlde
sefpyebtds dhGinvghidhahdset @k gable DEbgigNGed OfdidiAdnaldetweatdeIAGE-A3 and
iM?%ﬁJ gent conditions, and in which at |east one of the

gg' sequences of (i), (ii) or (iii) differs 15 by
at | east one nucl eotide conpared to the equival ent

AR Rl oo P B BE 6r et ng used to di serim nat o
(HabweehprivicE- A3 and  MAGE- A6.

(ii) a reverse primer; and

(iii) a probe,

in which components (i), (ii) and (iii) are capable of hybridising to a target sequence of MAGE-A3
under stringent conditions, and in which at least one of the target sequences of (i), (ii) or (iii) differs
by at least one nucleotide compared to the equivalent region of the MAGE-A6 nucleotide sequence

and in which the set is capable of being used to discriminate between MAGE-A3 and MAGE-A®.

In one embodiment, a kit of the present invention may comprise the following components: (i) at
least one primer or set of primers as described herein; and (iii) at least one probe as described
herein. In one example, component (i) comprises SEQ ID NO: 3 and 4; and component (i1)
comprises SEQ ID NO:13; alternatively, component (1) comprises SEQ ID NO: 5 and 6; and
component (ii) comprises SEQ ID NO:14; or component (i) comprises SEQ ID NO: 7 and 8; and
component (ii) comprises SEQ ID NO:15; or component (i) comprises SEQ ID NO: 9 and 10; and
component (ii) comprises SEQ ID NO:16; or component (i) comprises SEQ ID NO: 11 and 12; and
component (ii) comprises SEQ ID NO:17; or component (i) comprises SEQ ID NO: 11 and 12; and
component (ii) comprises SEQ 1D NO:53 or SEQ ID NO:54,
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Additionally, there is provided a kit conprising: 20
(i) a forward prinmer; (ii) a reverse priner; and

W@ 0074®7¢r obe, in which conmponents (i), (ii) BPCTEPI007/956219
are capable of hybridising to a target sequence of

er %H;Hl%o B‘]?C%% WS‘LBGE Ilgg g{ll%%e%g ndj %rlg gsnpgti)w?eirgi a rne?l?qmor cl;l:termmmg the
préslehde)or ahskicelos MAZH:- Jay paditilee@sdur Gfe, Rupeiid destqospaiteding an
i val ent ion, o A6 nu c af i .
15%%&‘{1%%?8“%&8‘1‘1%‘3%&? df”h‘ecr%‘[ fh‘?“% @ g%bﬂalesa’dp eB”éfthr?g Feﬁ% &gf primet
astdesclb&itietem, BabepriadriveaiesdibtahefSn, piche MAddserAad herkii o®Ki€as described
henbodlnent a kit of the present invention may
“Cohprise the foll owing conponents: (i) at |east one
prlner or set of primers as described herein; and
ast one obe as bed 30 here n
st el B2 BlesoGHEHE GO S e Bamaps T3 Rep e g of
MAGEamﬁjpdsﬁlﬁB ament tifsid, py as@@ﬁﬂiy d selsgiGEQurhd)k N@h 4 Biimer, probe, or set of
alter atlv(h% conmponent (i) conprises SEQ ID NO 5
prilyees %-deseHBed elsihonent (i) conprises SEQ ID NO 14; or
conmponent (i) conprises SEQ I D NG 7 and 8; and

Cc onent (ii). co ses S or conponent
In (a:}&%a%ﬁt &g&e) 1 6 th@cF &ﬁatl% a%}?am cm%gl?ﬁ ste@l olf jzontactmg
and@ga¢d Bl otbieQduBhdyObthfaied drdea(aermmmemblo(ogi)calcs@;ﬂplb Gt St 1SsCone

ID NO, 1 d.12; and 35 c i e
RS R e S R N O S SR R AR
dedczibedilein aOROREH wiidthc) MYGRIPAB $eSpokQd [rDhé\Qr@?e. or SEQ

ID NGO 54. 7 WD 2007/ 147876 PCT/ EP2007/ 056219 1In a

further enbodi ment of the present invention there is

THemsthod ethydurtiet bvachrikothe diep ef amphiiig: 4 Melcofideas@reE aad detecting in the
positive tunmour tissue, conprising
w?%%%¥¥@Eﬁggpgpﬁ?gg?wﬂﬁn§’ i sol ated nucl eoti de

sequence obt ai ned or derived froma biological sanple
east. one
g uther by S B HER wefiBo 7 BB mE 0 BE bR e Bt
MAGEKA1 p@8ivel esiut h‘xede cam&ingichntadking bl 8bla@s nﬁcd:etotldé setjt@ice obtained
r nt.i a. met hod for. deter
orb S8 o YR Rt i i ons Pl PO P iR e, The
méth@tig, fublyer ass@ist fg sep bt ddtogirtal wissrpihe isolatdd naclgmlldereerquence
r.obe, or set of . riner as . described here
opiftiies B aRg SmePet e SO0 SE R nhEPHRE olish faiind whether
the_ﬂiuﬂxgﬂﬂ&is& iC MIYITH-AB positivee isdrepnbbdicent he tiethgd may further comprise the
stelgsqg Iu%{lge)%lsglgﬁ bgg%sf%tﬁozl taﬁ%%c? ngetpeéglgetanugﬁgn(fe)%?qql%c:c\ﬁggri({isreg {9 the at
ledeaepribetodestei n, set of priners as described herein,
probe as described herein or kit as described herein
and assessing whether MACE-A3 is expressed in the
Tizamgitods asldesclibed nedih ody baysed t;hli & hielogzelnpinpls evhiches Bdizeptigﬁe;

alt%rn tlixleky Arggdigonaﬂﬁltﬁeorgétgods %es 11 %%re%nnqay eetp%rcf(t)rlmré ona bloll'loegical
sample which is paraffin-preserved tissue, for example Formalin—Fixed, Paraffin-Embedded tissue

(FFPE).

The present invention further provides a method of treating a patient comprising: determining
whether a patient’s tumour tissue expresses MAGE-A3 using a method as described herein and then
administering a composition comprising a MAGE-A3 immunotherapy or immunotherapeutic as

described herein to the patient.
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sanpl e the anplified nucl eotide sequence. In a yet
further aspect there is provided a nethod for

wa@leqoensismé ng t he presence or absence of 20 MAGEEHBP2007/056219
positive tunour tissue, conprising contacting an

ol.ate cl eoti de se ence, o erived from
Iné‘%%“ d*f gﬁ?enéﬁﬁiﬁllseprw ! ‘??‘ adPetPQé‘b°§%re?§W§ aﬁ?ﬁl‘i‘ﬂg?usﬁlbe\#é“ P ifg&euirrence of
a H&CIE&S}: épr@dn@mhﬁum the'ﬁhtﬁant Tt odennetet wﬂeﬁew/mmplmi@iem

th t f. det t h t h
SRR s B Be o g e dhreti ik S o ey gumour ssue
exgﬂ‘ehsﬁ‘BMAﬂﬂ’E -AB Qifg zumeltearj]d &:desmgecm’:emmm thdnﬂﬂﬁunlsttég\&)gabymposmon
et.ect | t he unour ssue - . . .
cofBEES 4 AR e b Ty R R s s (G AP o seid patient

conprise the 25 step of using in situ hybridisation to

e nucl.eot | de sequence hybri dises to
tn iy T e o B BT P OB PG oRgos fon
cottpscifg HhROAdene hrﬁmﬂf&)j(hdﬂ@y ws ﬁldnmiﬁtkﬁrabdnﬂh agthe ahnFangt ef a

roz ter at
SRR R oDk et M0k PR ALk heiyspgtomour, in which
a e edt O i@l fiedasehabing MyghIc-aB eﬁ&eﬁﬁh@'ﬂhﬁ)u‘ﬂknsﬁhum@ a method as described
h% araffin-preserved tissue, for exanple Formalin-Fixed,
“Baltaf fi n- Enbedded tissue (FFPE). The present
invention further provides a method of treating a

patient co deter nin whet her. a patien
o P B S PRt B TR A o PP e Rt g » MAGE-A3
inlescthéhgdorhemendaiha@ipdutidiethe Iﬁﬁuadﬁienif 5 hethicﬁgenafor thc treatment of a

osi n co ris A3 i.mmunot her
e aRa iR Pap e MM Ak e RS o PP s identified
as Ba WM RIOOH-A3 &6 siRCToR2000 @5g 2 1ietHad aa déstifiticd @erein.
enbodi nent there is provided a nethod of treating a
patient susceptible to recurrence of a MAGE-A3

Inex@ﬁelﬁiﬁﬁnmt themdUgrovitdae mahddemrehﬂlvﬂltm)g ufzee ﬂestﬁl&athexeml; h which the

enove/ t reat. tunmour tiss
coGERSE ‘BBREY Pt NG aa: B R T R AL RBP O HBPBAE Pl e MAGE
A amigert ortpestild éher@R Pess aﬁbd\zﬂm A3 MISGBG\ 3aanti®inlod fepailc thereof

SRS RSB pLoter o @ comosttior

I mmunot her apeutic as described herein to said pati ent
qug{{%?%ﬁ%aélgéegeogg%) 18??05 used Hﬁ%&?es?%ﬁr%v%@%o&ﬁq\g’%m | ocgor conjugated toa
caMRGhrofth. |Imummﬂm6ﬁ®py therearirienpro@inheryadp eeltdtal fiain pdoin D, NS1 or

uf ﬁCt ur medi canment for the treatnent of a
Cente" e %GFTO g froma MAGE- A3 expressing tumour, in
which 10 a patient is identified as havi ng MAGE- A3

[ t i hed
tn e o (Rl bt b S RaE® FarBie & NGt Re
in.ﬁluh:IStﬁelﬁli]y @& 1mmommhmadehmm?]ycmﬂm Ic?hllﬁge an Mﬁ&ﬂﬁ@o; example, the
t her apy or i nmunot euti.c.J manuf a

oy s AP RBRG 80 91aPorE Aottt o6 Mot e SR b6
costmtelig@iueledtdies; eﬁ:pmlhfnamﬁ@nﬁfg adljuMAEEsuABasa X @8 S QMs; oil-in-water

tun whi ' tified hayi
el AR PRReE T o e Dot S SRR . ceo
cod@Birg digshublestédenand @S20ne enbodi ment there is provided

a nethod of treatnent or use as described herein, in
whi ch t he

DETAILED DESCRIPTION
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conposition conprising a MAGE- A3 i nmunot her apy or

i munot her apeuti c conprises a MAGE- 20 A3 antigen or
w@eprigs7e hereof . I n one enbodi nent the MAGE- ABCHEP10gB056219

or peptide thereof conprises or consists of the

pepti de EVDPI GHLY. The MAGE- A3 antigen or peptide for

use in the present invention may be fused or

conjugated to a carrier protein. In one enbodi nent,

ANST BR5REe 0t B s PRincie SR B AP BB Bl sequence

(ceieb DOiANGE RN AQfe.gt hdoMicd3IeA] mestn@atRINAK, or hplifidpesiohs Bereof) to which
conpri si a MAGE-A3 | t herapy or . e
th§ SRS PAPSFER T & Ry AP EHAF SofSP TS esesss LB Rright or ttal identity
althoughehcatydre, pribdeeis tiedf v Rbmpiayent QIK ki@ e (e satic d¥Rce oDmhismatch)
onbi nati.ons of. MPL: al um nium.sal.ts; G 30
Ofgll?rff HRT A e BIE GG 3?[3 K54S Spauence apon % Eeé%ﬁ’toéi‘icr%l%o“he MAGE-A3
sequibhetan de s gt fast Q2duclotidcSCkiyBied O dnothér; wab el other, MAGE-A

nuggjgjtlﬁfélﬁg{h%wﬁg : %8%%?’318 gp%%_qg‘lgb'g’dl%%g‘%% g%%egﬁenﬂ{nﬁ(a}nlgr? the target sequence
ma8), [y ondia! nadt btiesSpranids 9% obe 3 iDMTAl bEReOESERIEPT hd\otife

WD 2007/ 147876 PCT/ EP2007/ 056219 As .used herein, the
se@%P?ﬁs"pﬁ%Vr“éeé’?haS 8%}6*’8%‘%?8'“ e %%}eé’éﬁ“t?ﬁ Bt Pf“ﬁétﬁ%i&éé?‘{;@”gmse a target
setie@leah@ daCirtbes @t eagenecs (€bd differedNAdor RNA, e. g.

genom ¢ DNA, messenger RNA, or anplified versions

thereof) to which 5 the sequence of the probe or
THefdfoTelin hidesenfbadinieal, a fieciéic printibrpate wdeldbes tof targeiNAGEN 3

or total identity; .although the revers ri is the
seiisgr ! e hieind Spd BREATErbRE S SBrBE TS Pl yphce, for
exfAinpladicGbjuend@fof MYeGIB 6 gQuieI@ B mhtchds ©C O tr &@se badhygikar get

sequence generally refers to a region of the MAGE- A3

sequence that differs by at | east one nucl eotide
Theaarpas&ieiicd f@niod giidters @fprdbe ofihk petdneyeéma@be the sequence having

o P RSP SRR B i

veOnidglogpectiticiey. of the primers and probe, be identical
bet ween MAGE- A nucl eoti de sequences, provided that at
| east one or two of the priners and probe to be used
Infoec agitideecnaofithy gredent isegtien de tirbateqiedctedrs ilxgd weens idaeified in
bog%gtes i‘}l,g br% 1gi fferentiated. Therefore, in one
SHithelt™ '3 specific primer or probe would bind the
target MAGE- A3 15 sequence with no m smatches and bind

s B S b Bk A A SR e o

thopriradter prob¢rBliieblyaseatdp &ah 95% Tdeatidahsigr hs FB69SNC 8%, MY dhé most

i . e of t [ be_ th
RETE AR ARABRS el Ead B b SEE A TR Dimers o
priet veheink frgioh way gefdestical 10 tlenabdtecqletce at dlbmucebti AYGETEH AR of the

one e

Wt h 0 ver hi?secificit. I nbodi ment of
P O B R Pren L o e v et oS e BR T FEe T PRge
tefiggatome Sreactiem tariditieds dnd rednox@ehtd @xlie dsshy Hogexamplk5. Provided, of course,
that the reverse primer fulfils these conditions to the region that is the reverse compliment of the

primer sequence.

Suitably each nucleotide of the primer or probe can form a hydrogen bond with its counterpart

target nucleotide.

10



10

15

20

25

30

35

25 Suitably, the prinmer or probe may be at |east 95%
identical to the target sequence over the I ength of

W@ b@7p4ismer or probe, suitably greater than 95P6T/EP2007/056219
i dentical such as 96% 97% 98% 99% and nost

er abl as 100%.i dent it ove th to
P e RS R JLHCEY of P i T ey SBp dssioed hethe
deglrev eﬁAﬂomd ey bide phidleg)tsichahat bo adehﬁe t@)’@elteotﬁe q;ulemcﬁq @thymine (T),
| eotid ns. o r or
oy & s FOBR gl i Sivih € Fsa M mut i Hiond ¢ aNA form. T
m:hyeljegt:ﬂlao@ﬂbj@quecﬂ)BO t enperature, react | on condl tions
and requirenments of the assay, for exanple. Provided,

of course, that the reverse priner fulfils these
Wa@n thokihoR $isdddn tulieersad giobes, foh atanipt, thie cangi@ficherity may also be assessed

mepnt of th rimer. se Sui tably each
byﬁﬁ%{fe@@& &0Y¥° ({pﬁ%e D af%?é?“"&i‘m‘%‘rl %@Ct&%ﬁ form a hydrogen
bond with its counter part 35 target nucleotide. 10 WO
2007/ 147876 PCT/ EP2007/ 056219 Prefera
A%?B‘P‘Fﬁ?gé'n{%ﬁtpéﬁisﬂl VETIOBPT %P“%%B@PW%&%/WéCPePS‘?CgS&WCHCC of any of
SEHENUEOCE 12,315 siss@ss Eabléyl dnbie. Tﬁe@frﬁéprﬁlﬁerhs_ﬁs@lﬂﬁreﬁ tmean any

.bas ir'.n such that an enj ne (A) nucl eoti

sl FraR ol e R st 2B GG NP e GO, R e PR

tedhuiclogot 1'rhie ep@hfnsr ch:ohiuag tﬁyﬁeoﬁ\i'elﬂ&or(l@ers toh sMgleetrMﬁlEdSalgonucleotlde
rac

sewg?ehtﬁfilt ?]Pz (%cht&ggeaa %ﬂm‘bﬁr 1\1}8?t§)8 orﬁy%tgeggs(olflfl Bpmm) extenswn product
thﬁxgaﬂrbsttmnall)hﬁammﬂr(mr e e whdrpiimgér) e yubathsiallp ehcase s s@dphnhnm (fora

t d. f
el R0 SR M BE By A aP i Pecheied A Eahieh fro@Rpdiecitic seauence) or
thippririérahas depefid bintae naow@or hs mg\ idder RN mhtls ded eefjtieshdiions at which
of . an hown in Tables 1

th%?f&}nefxs ulsﬁ%(sl’“g‘r%%(gbqﬁfaﬂg? arldl 1§mﬁ %t%eBgtﬁ rein to mean any

singl e-stranded ol i gonucl eoti de sequence capabl e of

b [ N f I P
TS B o BB R S SRS e 112 rmay b 1015,
20i, 15 80t3A504D, anSGI B, 1@ @ nirdlgsepaits mmedmpﬂisieg)ﬁ fulichithirt thel&quences of

hat bl f ti . a. poi nt of o
SRR REE o o Qe R o BTk PP PuliBRe b Sarssain
MAG&IA}T suciobdd ﬁﬁltena:l Lydet ﬂﬁmgenmhdl(lénsr Wheh asoded, dhght o@ifiyations of
subsft the reverse

th? %r\}%?,r%% pﬁiﬂi 15;1¥gttlbor 1 Sequence can | englfnagre 1?[ IIo r%am agla[Be specificity and
seﬁsﬁpdl@dequfbthurdleﬁh@glvéﬂ @fghhaad Pepecintli @ pasatieined hereih may be
mer w| | on the nature of the .DNA and/ or

e~ E gt e BRPERE > v Er BRUS ot bilS RGpPTsE

is used (such as tenperature and ionic strength). The
Al lﬁeg%& i gl? o‘ns% f%tentglg)ncﬁtge S glggalfg gljl:yll’g’%rlé ?8101; gg %5]501’15 \§]\81nh allow the
priders t4 05md4ﬁemfﬁt@l,ly t6%,nudlefide sequarice Wﬁlﬁﬁl&hm Ahhelkeotide sequence,

onpri se or n the sequ e SE

oS 0T Mt mlr R ieeSo BBt D R ¥ gar Py rdisaon’ of
a Ibbhfedb Agegdonted i A GEquUancleotidetstjuanda meM@sGEat/@k& phinet eqirotleteforms a

S nce, under str.ingent itio
g R R P BT e 3 ik BB Y B BRD e reion
undeny &Xpﬁlﬁméﬂml s(mqluemcaed and et Lﬁﬁélfth(&d cmalﬁnohothﬂanmtnajr Probe does

e spe Sitivit ui red

ol R REF P i b etons 3 DRl <S5 PRSP LA pigf o be
anbll@ﬁeell it sh&d beunderstood that the primers and probes of the present invention that are
designed for specific hybridisation within a region of the MAGE-A3 nucleotide sequence may fall
entirely within said region or may to a large extent overlap with said region (i.e. form a duplex with

nucleotides outside as well as within said region).
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25 extended or reduced in length by 1, 2, 3, 4 or 5

nucl eoti des, for exanple, in either direction. As used
wWheroei1#787¢ he term "stringent conditions” nmeansPErEP2007/056219

hybri di sati on conditions which allow the prinmers to

bi nd specifically to a nucl eotide sequence within the

MAGE- A3 nucl eoti de sequence, but not to any other

SulveT, t]iw@lecﬁﬁ(t hybeidsaipuene p®be topelefciacid ldr Hud kdgtPh oo¢urs under

“seRE T R e eaRrh Sh a0 BN, o B R MsEperson

knOtvs M@hﬁvafﬁhé‘l’ﬁarﬁnctﬁu pjfteme(rd@ﬂeb;brebaéﬁganﬁﬁd?]mc?bammudﬁuch that
t . t t i
soR G ERe it B3kl HOBRIS S SRar s Hirelighle SEhicin ana

extinplified i €6r ekioe S@ﬁmﬂbbk leofls Mdil@ul[af Clerihg0X Lhoabey doasal, Second

e L A

shoul d be understood that the prinmers and probes of
t he resent i.nvention that are 35 designed fo
THE BRSSP 5 OB IS BIET B At HPH S PP G o hEO e Aglowing
paiisicf @ddrde sequence may fall entirely within said
region or may to a large extent overlap with said
region (i.e. forma duplex with nucleotides outside

Seds: 9D ID 8©:drddlal n gai d region). 11 WO 2007/ 147876

PCT/EP2007/ 056219 {Suitably, the specific

Seﬁ?ﬁﬁlt?ﬂ%gpi%ld&; a|probe to a nucleic acid target

Sef 8O M IOEOLT sndgnder]  "stringent” hybridisation
FE 3X SSC, 0.1% SDS, at 50C. The

- condi-tions, such-as
Ses ki PHQEP POF%¥H 10kngws how to vary the paranmeters of

s&@ﬂ%ﬁﬂl@@bla@ﬂ@@e l ength and salt concentration such
t hat specific hybridisation can be achieved.

Hybri di sati on and wash conditions are well known and

Tlf;c)f)?e@H{t ﬁtfv'e@c%n'ﬁﬁhhef %Vl@é&%@é)&@Ol%ﬁHyﬁgotggnuc%n@é setc]iuence of any of SEQ

| ecul ar d oning: A Laborat O‘I\IK Manual , Seco
ID@&@{BOW’, 501d- 3Py icry MAPD oY usedhoyein t((lg}gagg)ly single-stranded

olg%&IGGQG%Eﬁ%nQ@ﬂbgof %Aﬁdﬁl@ %ﬁﬁél@ acmT AN Héfn%%@é?ltas b BYO%E‘H @ example,
urt her rovides a set of prl nmers conprising one or

P%ieelm@bgv heitbeoRhepnsise! figinpgeqside prauehspssshowain SEQ ER0:13-17,
53'0@5&@1%861'?@5 4, 7 §e§ 18 113§Q1§ 5?4'\1@ s 6}'70'18619 §€2'0 pout 3(%59 4oDus, 50,

NO and 1
75NER 0101 Hmﬁquaiezpams evhmhe@emseuor] fﬁéln’tlthﬁﬁh? ﬁﬂqme@s Oé BEQIIHAY:43-17, 53 or

T (5 a le a
4&1 W?&’ed‘%l‘iég%é s%ité‘tﬁle %?%S%HGJ_II_ﬁ%ﬂdQ@ %‘rgé{%&ﬁl@nc‘é A MBG@E@

e term"probe" is used
nuﬁlé?féqeﬁe‘tuém‘ﬁean any si ngl e-stranded 15 ol i gonucl eoti de
sequence capabl e of binding nucleic acid and belng
used as_a probe in, for exanple, PCR technology: The
Inopeeyelodirpgpt elohsinggntion. in which upToBisitelbe Wed erBw@Eodgh gewRpination with

a Iﬁa'?r é%ﬂbl@ tMalt%f %Kmers Qou@] all%é(z%@rr thyﬁﬂ%-lgﬁatﬁ)n oP par? or ol 06 fhe MAGE-
A%g)ly@@leotzgg frag@ent tq'ghlc}]_g@b%raremb}eéo b]@é ar ‘?gayl}u‘él tb‘gh]prelpps are

1M@éﬁ%lljgjphomthl n the sequences of SEQ ID
3-17, 53 or 54 provided they are suitable for

spe(:| fically binding a target sequence within a
TM%eA%d/ or probe may additionally comprise a marker, enabling the probe to be detected.

Examples of markers that may be used include: fluorescent markers, for example, 6-
carboxyfluorescein ((FFAM™), NED™ (Applera Corporation), HEX™ or VIC™ (Applied
Biosystems); TAMRA™ markers (Applied Biosystems, CA, USA); chemiluminescent markers, for
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20 nucl eoti de sequence. In one enbodi nent of the
invention, in which a probe is to be used in a nethod

WO poocosisihati on with a pair of priners, the peCT/ERJ007/056219
prinmers should allow for the anplification of part or

al |l aqf the MACGE- ol otide fra nent o which..
eGP RS A S 680 B REEGF PO GRS P LS LS Biined
thymiambi irseghhoms map alkd 6k Sepparthdiodbw pri mer and/ or

probe may additionally conprise a marker, enabling the

probe to be detected. Exanples of markers that may be
Inwseehmbddthander thd pre@hieseatidn, RpkdE shay bonpréx ampbescef-reporter dye at

GO e PO I AR art EXMIRDETT SADRS Tt B STy o

caﬂBﬁkﬁKBMsm&f (IéEAM) APt etlcBir opsyBdyedvinpriéshs noUSl%))rescent quencher

N Rt S8ERk ¢ TR Hibler R BT SPghubio g ca usa) may

bel‘aﬁdbantHelpV(ﬂbeJ falbﬁlmpleﬁm3 exdsmheprdtici tium i n the form of
tritiated thym dine. 32-Phosphorus may al so be used
as a radiolabel. In one enbodi nent of the present

Iniony @ftiddtiment, tah ®1 (I T&lE2 1i pea YPr €be Mk ibs esea (Epasb Basgedtks, WA, USA).

ter d d at . .
BB B ¥ ero o s s LR R T g B ity Pisigned athe
5'6nd efaidygxtyf Aubbeseel BpdroFAN)is doded dhahdprend hitthe hylee. may
conprise a non-fluorescent quencher (NFQ.
Optionally, a Mnor G oove Binder protein (M3BTM
InAp@érhlﬂiduﬁinQ $I}hﬁir'ﬁf§5 and@ARobeldSendeBy th&)ﬁre&dd@denhﬁh inb];écontam or

exa he 3 nd of th r ob
co el CH R et b e P e e B el b Effosine ©
gﬁmmschemgﬁas(MAndhﬁwuaD NEBTM Ecl i pse probes have an
Ecl i pseTM Dar k Quencher and an MEBTM noi ety positioned
at the 5'-end of the probe. A fluorescent reporter
Indy@tHeserhtoaated spnhdid er ﬁodlﬁﬁﬂan@fogﬁds @f frcbdogde dtriictam@€or bases may be

. di t, th f th .
o PRk e Misbeist FRE M- DRDAPREGT e RRol! s syl ecuring
mmmemkmnmgmiuc&@@t&ﬂ&sﬁﬁMﬁcbmm@ﬁﬁ@Mmhﬁsﬁ@xqmmélexanpsﬁs7 8,9 or

[ t
IERTRE I ofb RS b MRRAF cufbie B P Bty s v
dGmﬂiTﬁ{ymmemalbe gpescdy Ikobegt ddeBHOL utithesmGraldas @gluded within
m%§%r bgs. i ncluded in the sequence of the probe. By

[

c or nodified is meant a non-naturally
occurring 20 nucleotlde structure or base. Such

ynth tic or bases, . r.epl ac .2, 3, 4, 5,
TR AR ey TRl oo RS e SR B o vifecaibans 0 at eas
onk PrifBeor & erlod giimen hs deyttbod herenymy (et rem bm:lﬁdbebly described herein. In
T be re | aced 5- Pr opynyl
o et Beiipr SR e o or o o R, PR S hv R i Rebe b quence
wis elghie A Ceget 2&51113%1’@6 WﬁIhﬁ?.l&!"nglblﬂMﬁmtﬁed) by ad dortvainad keyerse primers. In this
nﬁa ?rrgdte ﬁag geg[ of %)I’élﬁg‘f r[e:cSI BI% 6) Q@%]{f?lgg O\é\ﬁ?rﬁﬁ%fagq%ggo%? (r)]g tﬁé sequence of
Mdeéegesd heldhdyeoled incapalsiel of hyb)idiaibg hekstrigmret johdibésasthe amplicon.
descri bed herein. In one enbodi ment, the kit

conprises one forward priner, one reverse priner and a
TiprseeneeoidnGE-AWnidaA BasA @art Bighig hoselgpendaving Défonliginent of

th%iﬁl%icgelg‘g(?er%ld I9§%%Hgnb en% (t)]f%hefiroprro elrn%equenceg \rlleogdser topspecnpcaﬁy identify

MAGE-A3 sequences, it is necessary to identify primers and probes capable of differentiating
between MAGE-A3 and MAGE-AG®.
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enbodi nent, the set of primers are capabl e of

anplifying a portion (anplicon) of the sequence of 30
WORBEA#B7and t he probe is capable of hybridi siPgI/EPeT/056219

stringent conditions to the anplicon The sequences

In Qe SRl AT e g e o e et SR g9t s A

spedifidaligi hybrialrse teed targemqten&eﬁ‘MAGEmdmﬂertsmngm codditidas inywhich at least
i denti f nces i S, _necess
ont GERE g TR 4 Db DR he T o B Bebtdsiomaged to the
eqdivalbetrygeano INAGHEe AG AaOA MAGEDtiA6scqlchcddn@ GOV dR8 96 is capable of
PCT/ EP2007/ 05 In di ment, the present
digerip P%$@%?%$%%§@$Q£?§SE% Primers and/or probes
which specifically hybridise to a target sequence of
MAGE- A3. under stringent conditions.in whic
R S S e o EER T R o
spedifida@ty &ytidisato el tﬁ@ﬁﬁ sequéﬁcenif oM £GEiAdandanpagead cdirﬁhtiohem which at least

org Qb RS <GP AP SR BB G piksofide compared to he
eqdivaletitiregisred itiegV h SEweetc Whee-sApicadrAn VG Abthe $en is@B@ible of

enbodi.nment nt | tion provides a set of
dl?fPP“H%‘P%g% ‘8768:?%% a“aM‘%mépeci fically hybridise to
a target sequence of N%GE—AS under stringent
condi ti.ons one .of the t

t .
IS iR e S s o P 8 PP ot g i feg g poe nucooride
in ﬁﬁear@méc@leﬁde @ewaﬁﬁsae edmiparet fahe écﬁhvemnm gbentMASHHAON In a further

| eptide sequence a
enfhagiegt. Vg Ot B PGt PR oRAOT G Lo RBEH MRS A feotdes
coMpéskd AGhe ¢quivaret regibooli MIBOE;Ad. he target sequence of at
| east one prinmer or probe may differ by one nucleotide
in the target sequence of MAGE-A3, conpared to the
Inaquerﬁlaidﬁﬁﬁnt m&glcoﬂnpm‘m iMBrs ahdorge prabietnfughavelibe following
uence, of, at | east one priner

R B st R B R SRt es conpared Lo the
(i)ebpuhnged seqitendeagionnofathie MOEEMAS.or tha patbes diffiedy nniucleatideibttween

]Mggﬁg%%ﬁ 3@A§$?#§rlners andtgnetprob? may have th? .
erences in e target sequences o e
(iipthk meges segnehcp b @ im20or(prgbe hbiere featdy@tin gROi)ediciers bf otn@icleotide
ft pri er r the probes differs by one
befiipep @9#‘%@3 b NATERRE A3 and MAGE A6, (ii) the
(iif) alieg @zctSeuaRee o frertaifing pMS oo prope 8 bintiat for bte MBGE-XG and
Mﬁﬁﬁgg t (i), differs by one nucleotide between

3 and MAGE-A6; and (iii) the target sequence of
the renaining primer or probe is identical for both

F R i RO D LoHdr PSP T B B P Ao ey comprise
thpfolbeing difRyencaipthc seeget tdyeedced: | owi ng di fferences in the

Wt - (1 )ekhe t

O BTG PRt bt Bt Tl s M PRl oA

(iip0e (drge) sdghenct af gizicr Befifkenerwoinupedtites beByvath M 2GB- AByant MAGE-A6;
aIBucleotides bet ween MAGE- A3 and MAGE- A6;

(ii1) the target sequence of probe C is identical for both MAGE-A3 and MAGE-A®6.

For example, in one embodiment, a kit comprising primer A, primer B and probe C may comprise
the following differences in the target sequences:

(1) the target sequence of primer A differs by two nucleotides between MAGE-A3 and MAGE-AG6;
(ii) the target sequence of primer B is identical for both MAGE-A3 and MAGE-A6; and
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and (iii) the target sequence of probe Cis identical

for both MAGE- A3 and MAGE- A6. For exanple, in one
weeodiisent , a kit conprising primer A primerP@/EPH07/056219

probe C may conprise 35 the following differences in

G R AR O BB Sl e gt S RS RN ot MAGE A6

and MAGE- A6; (| i) the target sequence of primer Bis

i dent i cal fo th - A3 .and MA d 14 .
Fos Ger7IPLa FeoPg © “Eﬁpéfl\%?t/ GEBITEE PUTY iy PPﬁlSraI? 8?%%?9’/6\% may comprise
ths&qu\emgalf&fenmsmbme@r@tEa‘qeér&esby one nucl eoti des bet ween

MAGE- A3 an GE- AG;
e ERs=ut A e SR LB G SERCE ARy
(1T Ot ges &cquénae of [@inked Wi diterdbyf dremecieesle betwtdheMAGEGET and MAGE-A6;
§equences: 5 (i) the target sequence of prinmer Ais
"fdentical for both MAGE-A3 and MAGE-A6; (ii) the
(iit) Al Rrizet SERURIROE pdbe OIdifeRy byBwd nfifl@nidedbetvane MUEE- A0 tahdIBIAGE-A6;
bet ween MAGE- A3 and MAGE-A6; and (iii) the target
sequence of probe C differs by two nucl eoti des between
In MACGEM A inadnd tHAGmAGOompA&: tha painef Iﬁi’l\i’&&tﬁﬂ’dietﬂmprisﬁg SKQLID NO: 3 and

th
TR B o SR B L TR 5t e S PR oo
5 M6 ahd 1hetphce>e pAb codiprififig $? 8D OD: Bk the @aip b (Sintegs (gEledS@nsmg SEQ
e o ri.sin ] .

)D: 1 i oot bl FraPlePorn g e InSETE hg paie s aggor yomerisng
SEID BOan dnd: henpepeotefof af coﬁ@fiﬁﬁg' SE@ D SEQ 6; BhddDthelfair of primers of

th I Si SE J d
or st il 5 56 o d oS P Hep S TBINGCB NOid o

the pair of pr| nmers of 15 or conprising SEQ ID NO 11

be of.
g e b oS FaSE RS e e B s Famp e e
prigemiod etgeitee WEMAUHE-AB postibte@umduniinge, tchaprighigeneeof@bntacting a
P REE S e R G AR g b DR SR AL BT Hgor
let ord&Eti of @mE @ﬂprabems@llemgbmaﬂereﬁrarﬂy RAWHE A3 pdsitlve agtioudtid@ue is
20 | t
b F hybtor G S8 R R P Sa oBrA DR Brd i B RS g rom
a pﬁaant Tm’h)&ethdmtfmwra@nbe‘d Hettifomsy alskdtoeprn@ss ivhghdr A®iological sample
i.sol ated f

coRiTaAL e Uk B AP elRer orn may be-used to

det er mi ne whet her a bi ol og| cal sanpl e conprises or

i.sts_ of

cans MACGE ur tissue.
B%?lgllo%l&“é%%?plggﬁ%ﬁa@ S§I%Pr§3ﬁ 15536 %” i1 &7 p?tiegtstbaé%8$%8%TefT§’VGd of
isdlatedirém gRtpaant. t hat has been renoved or isolated from

the patient. There is additionally provided a nethod

of patient diagnosis conprising the step of contacting
Thare i hﬂﬂlt&ﬁhlilyqeo\S&ﬂiﬂlﬁﬁﬂtﬁlﬁ)dﬁbﬁieﬁﬁdﬂaghbsmmﬁpmeﬂg fhearp af contacting a

bi ol pqgi cal e
e e SBIBRT i tile Lo  Blog M 5aRRe T oDl sl or o
le@ncheastsd pamag ovprebd e rdeddibadd HASin shdexjess@asadthet MAIGERA3 is expressed
in TR W Sie.

In one embodiment, the nucleotide sequence is or has been isolated from the biological sample.

The term “obtained or derived from” as used herein is meant to be used inclusively. That is, it is

intended to encompass any nucleotide sequence directly isolated from a tumour sample or any
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In one enbodi nent, the nucl eoti de sequence is or has

been isolated fromthe biological sanple. 35 The term
WO oiwrasisedd or derived from' as used herein i s PEERP200D056219

be used inclusively That is it is intended to

encopass a |de uence, direc i sol
g PR g GBS M iy xSRI B o 47 T ion o produce
mPEA/EPANA7/ 056219 nucl eoti de sequence derived from

the sanple for exanple by use of reverse transcription

to produce nRNA or cDNA. A nethod of the present
A mwed bi e preByit huntibemayg Ginfaér cd@padepiplifiingghd Meleotide sequence and

nucleo i de enc d . 5.detecting.n the sanple th
R e e e R e s R SRR o At R 3RiShati e
mable df] Itl&ﬁﬁésbr}t invehiéon gttt ofmpirie ccﬁﬂteﬁﬁ@’ﬁhe soea bt ofplitay
conpr.j se cont act t he ated or anplified
g s S SRR SO Pl B B et s ae

described herein In one enbodi nent, the nucl eoti de

nSeqy i sol ate urified from.t t ur
In SRy e gl R P&ﬁiii@fﬁ%%ﬁ”?%wuﬁwme InRT-
PRg @ehdntic Dmn@ﬁlmahdmhﬁay’ lesdub ttdse ﬂoﬁtlmSLﬁlﬁbﬁlCHHHﬁlﬁbodlﬁlm the

DNA is re Qr subst ant j al | enoved f
BRI et S BT Ual PR e e PG PR ot aped in he
méth@ls pr &8 prtent avafibh.on. The net hods of the present
invention are suitable for detecting MAGE- A3 positive
tumour tissue. 15 In one enbodi ment of the present

THenwehvlds ofithe ﬁﬂééaﬁ-lﬁ@enﬁﬁlsért: buigble E@ﬁ%ctﬁ‘ﬁM@@EdBt@@h@dtumour tissue.

usin bridis i tu hybridisat.i
in 3¢ febanooC e gD e Rt RTs QBN B S PSS i e in
sitphi/bretisaten. Bydbeitalnoadiditivg idmeanhie a ihylﬁ&mtlori ACE O p@fd)rrﬁcfd using a

intact chro cell.s or. tissues, isolated
erige PR 5 TTF BEDe DRCULTTDHRT BhT B HSTROTSgicl & PR isolacd
frai a spRai (b dircINAsual zaRtPo e plegeSsite 26 speiiici [V & at RNA seduences.

t he pol ynucl eoti des may be carried out using any

sui tabl e hybridisation nmethod and detection system
Hﬁkﬁﬂ@&ﬁﬁﬁ&kphybmmﬂh&amMQmesmﬁb@mBuhmgdeemm&nmeﬁmkmnﬁhwﬁmd
ang gé‘tﬁ;g ioa sjlséeng L hrglyrjl?s of E&?q@s’&ﬂ%ﬁ%swlﬁ% dmf&é h(é)r{?%vg?ai got b?ot Southern
bhlity, band shing@ich ﬁmhomj Bﬁmmhple vah;em&ﬂmnétycpen@peﬂudd aaemsmb@lsndlsanon

a sol i

appré)%(glt, mg%gm (t%)&sgem pﬁ%b§s %rle 118{11H€Esefiloaals%1§c§ up%)ﬁtdn ]Smown &1st1nct
locuniphs (Hote dingxadr prhgclig@ires), acd aspldice pblgheldicedids aredatdBed ih 0rder to

oeae B e s TR EE A P bl SRIcau e aBES b S pprisaprove o
prﬂt‘.e‘er dedsdriboe Blerhﬁ,r <ﬁh Be labakd béth bavde hhdtle wittid cb)ﬂ lod derec@@lia a biotin-
etected v

Strg% 68?1%48%‘113%?% Wp[ a %Ihraple??i‘i%’gﬁ?lf"iféle‘ée (ipbliﬁsy%‘}‘éli} ‘%Vﬁfg‘)tg!crr}werse
hybyiditagion sjHeWs wes also bl enplogdeis exanpyebias ithissatd onGrayis teatsJournal of

CIER P gl T U i 2 D BT s o bR Rl rcbBoratea by

ret@A8;. SBO¢atDhybridBZMnIAORWHshtchadit@on ek ribéd 1wﬂ§llcﬂh eatile Journal of

al.so i.n or rence. Stan d
cRyBMERPSh Tl Tl PheaRA TP RDRE o e g v
cilkliedt@tcesetb nalntgin the Wdadicitpiind thd $ensicaly rbduiredby OF tgyth and sequence of
th199§ )%jéq%:%ﬁ 08-2517 and will be optim sed under the
GRS AR PAlFE Y ances to maintain the specificity and
t he sensitivity required by the Iength and sequence of
Intoplee e 1rne(n§ )the meqhdpdrolf [[I}Eerp{'eségrit invention may comprise use of:
a) the pair of primers comprising SEQ ID NO: 3 and 4; and a probe comprising SEQ ID NO:13;

b) the pair of primers comprising SEQ ID NO: 3 and 4; and a probe comprising SEQ ID NO:17
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35 I n one enbodi nent, the nmethod of the present

i nvention may conprise use of: a) the pair of priners
weomwpnasiag SEQ I D NO. 3 and 4; and a probe coPgiI/EBI0NY056219

SEQID NO 13; b) the pair of primars conprisi ng SEQ

3 d d
o) 18 WiBP 5B sPripre B en RADRG 7 IR « Py AP By 1D NO:S3
d) piiel p’zIEFOSpI(trﬁéfp eansprRhg SEQ IDDNNG ana 4&:[11?11 a%r?‘tﬁmdmﬁnsﬁﬂg(ﬂm ID NO:54
r rimers
o) BB P LG S R A0 AN S SRR e BiobBES TR i SRR NO14:
) BE@aik &Md@egécongahflﬁg SEQab N@f7 ami R i the pmwTdD@nmmgg SEQIDINO:15;
) an e risin
ot et Banss Spiasre NG B g & Pabiiamirsish g 1o No:16:
h)akn:cbatrlfoEplﬁrhﬁb eon@RPEISEND NBEQ 1abd NOurikiShe frolgy) cot‘dpﬁsm)@S]EQ ID NO:17;
) B o B SPRG SO B RG: T5 1 e PRGT B R p Noss:
and@npri sing SEQ I D NO 1.1 and 12 and the probe
D BSTRE Do -SEB A el P 2 R s o s
conprising SEQ ID NO 53; and/or j) the pair of
[ SEO || 11 d b
TS Gl BT S P £ i R 48 adBe B
préverved tissad ﬁldﬁid bthatol ﬁreie@\red wiSeic | Weﬂrkes\hn éxn&smﬁ anfl p@#RAtion
pr?)creglzrgsre 5 f {?gthe Fal%ler 3 ﬁ]&gc‘q@ rﬁg% ga(rjj‘ri,p %nigl&lmbrook et al.,
19891y, iTht RatA (ﬁrDpr mag belukce diratle f(ﬂMa/nﬂga:birzﬁ:tlanfroﬁllﬁl& sample or, more
t
prgsﬁ?'@?o%ﬁ%p%{’)‘ﬂ%ﬂuc ti%é‘gﬁ%lﬁﬁcf‘ﬂ%n W(Seép};)%(t%& SB%‘“QP jagjances, such as
fothier@ad Hy}én(ﬂlﬁﬂtlbﬁm\ﬂsﬁ}g, ieihy Belide@Barf toovdrdearagaripd RNArinto AIDNA before
ef b ft | d t
anir g Bl T B0t b S R RS Rt G Rt

for reverse hybridisation assays, it nmay be necessary
verse tra RNA i n cDNA bef or . .
IR TS P B OTPT APURT GHESG oF He Vi P g e of primers
anp@topaiadyetatisete i s " derived' fromthe sanple. In one
enbodi ment, in which the sanple is paraffin-preserved
tissue, the following sets of priners 20 and probes

a) @ypal ef préeds caprising SEQITD Nb: 7phid Sendthe prope tahpiginSBOOQIID NO:15;

r /7 and 8 and t he ri S ID NO 1
bypippals PP acts BPsiE SEBIBR YR aBen e Reht @riinas sEQHR No-16:
¢) tﬂmepa@ bﬁpﬁnﬁmmmprsmg GESHQN® INGhd 62 andahe prbie: doaiptisimd SEQ ID NO:17;

risin nd, 12 nd t he.
ST L R RO AP 8 4y K AT proBY i e P00 o3
andonpri sing SEQ ID NGO 11 and 12; and a probe

o e PO U hg: SER PO R 264 &t 5P EipipoSipe SR 1D NO:s4

conprising SEQ ID NO 54 30 The present invention

additionally provides a method of treating a patient

conprising: determning whether the patient's tunour
THeipsSere i@xmrmae@aoMﬁﬁoMemmﬂgocBofmeﬁtmgd pasentd esgrisine ddetermining

R 83 B D S, A RTROELAL R CORLLSERY fri
adMixEterAR aspapodition campiidhalyMaIGHE- mrmmggd epitdpk or ztrmgﬁﬁﬂedvatlve ora
MR%tEI—E? pem}[c antR)actb; (?rq}nmgraf gl(ﬁ)u}ln to saﬁ%anent The patient may have tumour
tissue expressing MAGE-A3 (active disease setting), or may be susceptible to recurrence of a
MAGE-A3 expressing tumour, the patient having been treated to remove/treat MAGE-A3

expressing tumour tissue (adjuvant setting).
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ti ssue expressi ng MAGE- A3 (active di sease setting), or

may be susceptible to recurrence of a 35 MAGE- A3
weprassicng tunour, the patient having been trREI/ERRDD056219

renmove/treat MAGE- A3 expressing tunour tissue

adj uvant settin 7 WD 2007/ 147876
T}%@l‘%ﬁ%ﬁﬁﬁﬁﬂi‘?o@%ﬁ‘fggm“r‘ & B W& 8t CIMRBHET SR igiPe AMAGE-A3 antigen,

epRo@\r d&fzeh heivdse oh MA@mmcsﬁecﬁﬂimnbmm inShnggRbINAGEHA3

manta&\%%n‘?:fa l‘%l% g Fﬁ%‘%’é‘b‘? &%{3%1%/ syt ﬁ‘”ﬁﬁ%‘é% gpressing

tu@buravr ﬁi&@l&pﬁﬁlﬂ’ﬁﬂﬁecﬁr&ﬁcd dra MAGEIAmpreﬁsﬁngaulﬁatrJ i@Rthich a patient is

. Suf.f fro tunour or . .
ogtieEh e op B Pbhinanoe Tap M At Tnderes R bbb e vsine o
didgnbRid imetHod, M) prihcrar pabe e&desdribedhdrelent i fi ed as havi ng

or identified as having had MAGE- A3 expressing tunour

ti ssue using a diagnostic nmethod, kit, prinmer or

Thercobgosan despiidieadMAEIEeA Nant A€ cHiaipP OSdntip@ticd oapE ndy BEnprise a

MR G o aE kesR F Bs i B T U Sl S e

thﬁmmd]inpmat or dohestMxHe ﬁa}lwﬁvmmmd penp M AIGE-10 dhfigsh@opeptide may
rises or consists of t ept i | GHLY. T
RO HAE T B b TR B TS EHroBt > CERThOR GECLA o

frdgtneats @Rfdof.er protein, which may be selected from
protein Db NS 1 or CLytA or fragnents thereof. In one
enbodi nent, the conposition may further conprise an

In@d¢ thatesdinent, ot o@iﬁ@ﬁﬁiﬂic& nady fatﬁijeu vaiirise a.tﬁadjl@mr fos E)fh@lpﬁﬂﬁ adjuvant
or .nNnbre or a co

: um ni
coBp R Rt ARG g asEon HEL Dol T S R
ol@ohhudicatdes; saptbin-amta@oRrladpry adtSGOChBs Q8 1 or I$EOWE; @ 1-in-water emulsions;
nul sions; and |iposones. Thus the present invention
3“3918%0818% a method for screening, in clinical
appl [ catl ons, tissue sarrpl es 20 froma hunman patient

th presence or sen of the expr.ession. of .
T%&Ehﬁ §U e8RSt d@ §? mg%lﬂ‘f B aaeg NG l;‘r,ncﬁﬁ BPPIER IR Higsue samples
frane e thmanhjaﬁm ji’orﬁ:l&fpes;ancﬁ or ghserk of s exqiréseion SRVIAIGESA DISuch samples

| 1 t i ncl ud .
con TR Rl 4 BTGy <<l o PERo BTy oF At ah g P e
Fold yx abipye sHesd methsagle ﬁncﬁ]ﬂe llgalhmg a Ibrolp@h whishisupticelly $rattnated by crypstat

bout  80% th
se H)%glé “h%‘ﬁlfg umoneJ%eI 1% 0 abg%t%g é cﬁ@{}l{%tal cgﬁp?puia(ngl& #nrcsﬁ,?m embodiments,
nubheaadsmapbce&tmaem@om éehnianyiesusvel tkehkipwnwvdlrknbie ireth art. In other
| d ext
eri RS buds S Y B esie P B PRERRT yied Thniaues
wéAHinlowk ﬁtOﬁhAS] anit. ITht hegelarr MAJIha 31 eemedswﬁfcaﬂ\,ﬂ‘ﬁtaéﬁd exdodag $8 c@npared
ct ed and ca

vl g u P 2uRS SRTRGE ot etrnmee Az

negative patients. In one enbodi ment, the diagnostic

In é)Q?J?rgtgogggergF rﬁléesf%ﬁoﬁ%ﬁ%{ﬂﬂgl gﬂq{ge%ciege%ﬁng \#i‘lgb‘)ere%(%l%f:t CXBS?SSCS the

Mdeéitesl gang ptddectcior ¢xampio el Idﬂgctmgilﬂlﬁ canek@mdu@nﬁmeAmndl/eMebtem level

ofglﬁcﬁgnea]%rgﬁgft ré(lc))gau O yFugﬁlgl vgl{lrgues Flé(% EII rr‘hge ana gjlse,SI’CVCI‘SC
trans@ipsat-pghaise pbdlyfmct@seRtmaRm sereBQiahidve R~ P(CR)quanntanve RT-

uant tat
P T B Ky R o ST gR T B LB et e o
imAésblestochbinGtry. anedoydhgtostich a method cells or tissue may be obtained from a subject
and the level of mRNA and/or protein compared to those of tissue not expressing MAGE-A3.

TagMan PCR technology
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i mmunohi st ochem stry. According to such a nethod,
cells or tissue nay be obtained froma subject 35 and

wao b@7hesas of nRNA and/ or protein conpared to PEDER2001/056219

ti ssue not expressing MAGE-A3. TagMan PCR t echnol ogy

1 007/ 147876, PCT/ EP2007/ 056219 Ta .
Taﬁi?%@%&@gaﬁ’ S gg_ OGRS %%@1%?? §EN‘%%‘§ U5ty fifpconuclease
acPGR taskaye dusldsbellbd Sroess amealed asergetaeducudet Yuriny RElReamification.

dual - | abel | ed probes anneal ed to target sequences

during PCR anplification. Briefly, RNAis extracted
Bridfl§g NRISA Sedinh@cdafingin 6 RNfpl¢ ndsypNAhie Sysiedis¢d (@werss Ranscription). The

nscription he 5 cDNA is then adde a PCR
crh SRR BBRTE hPeraStor Tt St G pear LR teRehes (ee. o
ex@isple, cofmPonenBxappbbdby Raip e i SA )SorpRiginad POR. Raclesctioihixture

for Taqman PCR. The reaction m xture
sy SFeuf PP R rauned gt BB Einfils Ml gaepee pieecn the o
prinenqlicat ehimthe ke@éncd amplefipden cie: HIER weion tthe ahipticonpy. i THe hEobe
ie within the sequence applified by the P eaction,
copprses grﬁﬁ?ﬁe%cs?]t..rj:port%,] eﬁ}tBB —engg e}(ﬂ%é@e%(?yF'a%F <0 .ntT%e quencher
is P rdueichdyeaemirtet Midr&cened) Buadhtl whauieNebelesdyeclak td &ueh other: this
The %yencher 10 is able to quench the reporter

3' - end.
OCFTrEgOFéIE%CéPﬂ?ge, but only when the two dyes are close to
each other: this occurs for intact probes. During and

after lification, the.probe is degr the T
D gk St A Raab & o e aing® i Ramuib et et obat: dgny
floescetaintietta@atd. ve measur enments, the PCR cycle nunber at

whi ch fl uorescence reaches a threshold value of 10

times the standard deviati on of baseline enmi ssion is
Fou §ethtitaliid measyrements) thedPEIR cycInhi@bertah@hick fledrescedee esbiek d threshold

¢t .S inversely proportional to.the s ting anmgunt

vofyof 1 B B B B bR caliSishes e B T TaDen called the
cybie asesheld (CESSs BRtrkdy prgportibral wwalicstdramg@iouNA tpg@ SBNR aind allows the

a sa A the Tower 20 the Ct nunber t ai ned. The
ali??é‘%%%?@ﬁé&? Ee BEtHHe ESSF%Pﬂi”HIéC R VAEY 5%%' RISER DA piple e lower
th¢ Gosmbebdtedimed for a housekeeping gene. This all ows

for any errors based on the amount of total RNA added

to each reverse transcription reaction (based on
Theamabedsginks chbsed faniea)t vand ajetcsmpated tiotthyos€ obtéingd for a housekeeping

d dat i : ith 5 .0f whi | i abl
S e en S M am et e (B pp M LR AT Seach revere
trahkreipedromestioh (tansionivway de@fh @sorhauds)eke apgqualjtyges edegradation): neither
tifi d trol . . -actin.is.
org e s Tl R AR e b G do s g e ot R
hoabdk bepitglyend e gantitad doan es®genohdcoyedl. Befatactihi@one of the most used
there is provided a

enbodi nent . of .the inyention, th
nofapna B reity o Bt SR gBS ek Ph 1 rom a
MAGE- A3 expressing tunour, the nethod conprising
determ ning,.through. use of a. neth of the.present .
o D At O F SR i e Bleviol i RS R
sufferirigeftain aNCAGIS AB sgaeeing kynmoad mhenhahcalrdomgrigngedugpasiitel hrough use of
cQ i.sing a MAGE- A3 tigen, .epitope or aniig .
o GEPRLATIUEesE 1 s A B Gty R ks Sy A S broein and
subseyusnd g hdvhitdsiering ©copipeMent coatprigine h MAGE-A 3 raetden ) PRGE or antigen
derivative or a MAGE-A3 specific antibody or immunoglobulin to prevent or ameliorate recurrence

of disease. The patient may first receive treatment such as resection by surgery of any tumour or

other chemotherapeutic or radiotherapy treatment.
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25

of disease. The patient may first receive treatnment
such as resection by surgery of any tunour or 35 other

W@ b@mo418es apeuti c or radi ot herapy treatnment. BOI/EE2007/056219
2007/ 147876 PCT/ EP2007/ 056219 Thus, the invention

furth t f
T S B S A s R et b A SPE R i hegpparfp the granutacture

oftaleedichadt n’k&mﬁe tedatnat ofeaticitssuféraig frogh MAaB-MASprdASing tumour or

e tunour or atl e
B R sty Peat Bt mar apy apr bR Eyremgre or reata
MA@MG@Fesilﬁmhmar sl A EXPbRE Sbttighihddr® bavingSANGE-A3-

at i.ent haV|n det rmne ashv

BBt i hoo SE 06t Topaigre sk b P agis dpsoptine to th
pregehtiogntida. t, primer or pr obe according to the present

i nventi on. Thus, this invention may be used for

patients havi ng MAGE- A3 expressing cancers, such as:
THue,| tieil O eritiob Ihﬁ@fbé ud i@ @htienbl kﬁ@hdg MAZC&RHAG fexpresging dinegrs, such as:

transitional carci no 10 |nc udi n
R B TG e P [RGBt e R er
mﬂﬁdiﬁ?@ﬂionl-slﬂﬁllllddl ngg ardPRAGUEE LCGakad amﬁrmeck Gndealouging etsbphagus
e B BT SNC e THCLL L el 0R, 00 60k . 1 an
entb®@icheh) the kves chti Bahayeba tusedlfin pha tide@iib st of Pat@nts adinnditint (post operative)

N T T T g e T AR

trda{meent dfmeddstEatanodrs.met ast ati ¢ cancers. 15 | nmunot her apy
Conpositions suitable for use in nethods for treating
patients of the present invention are those capable
In@funsrdérspyng a MAGE- A3 speci fi c i mmune response. The
conpasition Wl contai | east ne. e
C Qs salgzﬁ)éev‘%? W5 &?etggg ‘if t%ﬁm@ﬁa %‘gseoef%%r%sg&b?vggté%are those
capubleopaifihg alBIAAGH-AGeeciai uﬁmhn@reqiohge IThe kethosidw@lvendohyiin at least
carr Y. rotelnfra nt. .
on gy e RV SFeATERS b st e BNt BT R anvizen
opInGMy éinkedwherensiy itd :a&mhyer pAeseniveld, lb@elqaptahl fagménw ahgbauged. The
onse alnst
et AR FRON il ROV R s RS P el b2 gfpofic B sing an
impept td@msd dpainstrvy GBeA 3 s@ dxdntipld HBATIERSBRpeci flevamihoRsponse.
i nclude the foll ow ng MAGE-A3 25 peptides: SEQ ID NO
Pepti de sequence SEQ ID NO 23 FLWGPRALV SEQ I D NO 24
ExX¥y/0Rb GidhiYdes BRGnbbdNGe @ thdHrbdehiKiReAL onSE QudeDhd\NGII@Ging MAGE-A3
LVHFLLLKYR SEQ I D NO 27 LKYRAREPVT SEQ | D NG 28

EFLWGPRALVETS
SEQ ID NO Peptide sequence
SEQ ID NO:23 FLWGPRALV

SEQ ID NO:24 MEVDPIGHLY

SEQ ID NO:25 VHFLLLKYRA

SEQ ID NO:26 LVHFLLLKYR

SEQ ID NO:27 LKYRAREPVT

SEQ ID NO:28 ACYEFLWGPRALVETS

SEQ ID NO:29 TQHFVQENYLEY

In one embodiment, the antigen may comprise a MAGE peptide or protein linked to an

immunological fusion or expression enhancer partner. The MAGE protein may be full length

20



10

15

20

25

30

35

SEQ I D NGO 29 TQHFVQENYLEY I n one enbodi nent, the
antigen may conprise a MAGE peptide or protein |inked

W@ 200an47876munol ogi cal fusion or expressi on enheCYEP2007/056219
partner. The MAGE protein may be full |ength 20 WO

VAR AL TR s e ot P o avide Suirgacia ST drifaces

(3 MA(EZo adi@liR toddrj. no acids in total). The antigen and
partner may be chem cally conjugated, or may be
expressed as a reconbinant 5 fusion protein. In an

THenibogkn l?iﬁd]parﬂnér iyl ‘t&hh&ﬂmealazl’tbhjg@’ﬂedaﬂtdn@aj’eteﬁﬁ’éssad & a recombinant

reco si on

P F B dp Le R TeTere g PO BE e ESRE & s
mﬁyﬁpﬁﬁkcmmmﬂ@eﬂow@mmﬂ&ﬂl&m&edb@@ﬁ&ﬁmhmaIBMQakhﬁs%ﬂ&i@mmmedm

t di T h | t op:
oAy B T bR PR e ST PR Rpes
(1rﬁlﬁhﬁ(ﬂ)c@&ﬁl fusioOGainsI hréfyrably MeRther Gpitdpcd Ifecagrﬁieﬂiby bhiimans, and/or assist in
[ es pr essi on

ratein e
ex R M R s VR GH DR NEE ABE Bt geqept g proten.
Inenbadbodimdn, thctesidligitas ngrbcneth araymbeoldedahfugion partner and expression
wnuno“%%lcal fusion partner and expression enhancing
a%%??ﬁ@? f'n one embodi ment of the invention, the
i mmunol ogi cal fusion partner that may be used IS

ISR OaPbRCTLPT U P BB FOD ARG R R epied s dorved

frdnV\BIB teAnliS, Qa&ﬁ)fa@rpr(amd ef ihy gtamviegithve beadriuid) &apratidigvnflienza B
i ' he f 1/3 of th tein,
OB h AR 7he P et i erancam R Gy or e

pretﬁfﬁpdi aﬁp’ﬁhmatebﬁhé first/3 2089e pegird Uesncdfmbopih@heiba i3t M@Y/residues of

et Pt e AT S T A S R xS

exbQOLES eellepoies sidincrb ey e)lpresmorEleVﬂG)ﬂl E. dotiluuss @dhd 11gh Blas Oxpression

S an expression n n alternative
B e rotee pritar puereDdf RS i hiFea e
tednifi § ONI WCintisy avidsa@t aphOdkirld€ly aeifiro NaeirtigaldnO0-110 amino acids. In one
rox t el he fir term nal. 100-11Q. am no

er PR IR vt DR bert iy B ol 50 iR ey e vsce
thé¢ hygd eﬂfmmysubeoﬂtmi pladeedti@nd thd gpnagmad entizedprageyitifpecells

used: the lipid tail may ensure optiml presentation

of the antigen to antigen presenting cells In one
Inendadbadindns, tHeMAN’B% B3y eeBtotbm PMVOL(E-A 3 DHVAGE?-ABinbliasid-residue

a 432-am.no d-resi due. 25 fusi rotein. This .. .
o R SHE sk e Rt B0 8t Sajgihl. 2 tiooproten
prBi’eﬁItoﬁlt]m: sk face olf ihp @pinehehtive uacte&e]mﬂa@ﬁbphm Isfluwchze @, f2 amino acids

at i v hact e h l.us f |l yenzae .
g e AR AR S AT N SRRCt B W SAR et may
fadH3tk4he, pusifispiad ef thandioa ppodily tirBigitith paedut@dnl prddekss Jor thuatple:

may facilitate the purification of the fusion protein

during the production process, for exanple: 30 i) An
i) AB- R-esidlesigsil gerzqaéncs egluentiet B9dedidues 41 thesliroék@.@d pesiidDease signal

sofeai iR e P S Bh Paren e SR BARTGR G P Miaues

iDH@aMﬁndﬂﬁiéhdﬁiOﬂﬁmomﬁsmﬂua&ﬁwzmﬂ) Tmo unr el at ed

s si aspartic acid); iii) Residues
RS ET T b DR 838t o
iv) Two glycme residues functioning as a hinge region

v) seven Histidine residues;
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iv) Two glycine residues functioning as a hinge region

35 v) seven Histidine residues; 21 WO 2007/ 147876
wWEONEPBOO7/ 056219 I n an alternative enbodi mePCT/EPI0€7/056219

above construct nay be used except (i) may be replaced

with a . se nce conprising the first t
oo ST TR G TPV S T 1 G HGCH [ gy e replaced with a
sedNrch@f dohpaibing tho ﬂfslNQeIaﬁmaD 000aCliodsniaf ackk ot gipfoxbnatdMAEE-{i3st N-terminal
be. ex a fusion protein with protein D at
105%0&1“{11&3&‘1(’71@@518% sequence of 5 seven histidine
MAEEL Tesbd ddp@ssedbd 9 fusibn ploeirGrittefroiciius at i 10 teemthufhrds saquence of
42- kDa. i nogl.obul.i n-D_ bi ndi n ose
set Rtk o on e B gy Bt b B RS ndP i
bihdiid premwiaaeped oh theamdich ef the Ghadhemtite Habieriummaodpbdisdalluenzae B.
fusion partner protein D may be replaced with the

protein known as LytA LytA is derived from
In ShotBP MO BLIS thRidunmelbgieal idion Ppasyen pﬁ@e:&i Beénage NpkOed with the

acetyl - L-al api he .am das dase code t.he
prttﬁ?k%%\gm%sa[(yé.n]gytA 4§de(r1]\_/ (g%?m B"Igaoéocg suagﬁ/glcggynthesme an N-
acatyl-Dlajsing athfilade, spidak Liyog I(doylecd@ghaﬂﬁa gerd (Gehd) 4B OIvg6) pape 265-

272G BB TEY JeaRe SOADS coriieborts b TR afkgBte. The C-

teitnti€al dbv0dih 0Lthe LytAQrsateifes redpohdibie for dralfgiyesths dedlinasr to some choline

wageE shaanPEAR. T bR E phea Bl Bt B5e RS ag e coll Lyt

expeading pldsardsexqilgssixprssidn I tsioamr@eind eufscatiBhlbi Kyibeid piotsns

o G 5 0 SRSy S ey .
( lQﬁl) pi@dﬂﬂ-@i)@g)ln oddsmbo(th@A2 )heaigenidQ porfiOB p{ tht hoOide may be used.

term na tion, of the _ nolec
IR et ety shie T b Retiv P e Pes E fnp Gl rminal end
stepidrief dt eRidod 118hén biyt ofnbodibeaiithe Lfyﬁulﬁ‘(ﬂtlcbrfméyhﬁcc@)drﬂé residads 188 - 305.
end starting at residue 178. In one enbodi nent, the
Lyt A portion may incorporate residues 188 - 305. 20 In

Inonecetdotkinn@ithe @Esehiigventi@s ertMAGE el framin niadye ofvfMis=-aA3rivatised free

npri free. thio Such
g G R R € IRe Rl TR P Thod) Bt o AHed o
cafi@kyrmahglaed daivinoxyang hatsedd or car boxynet hyI ated
derivatives may be used. In one enbodi nent of the
present invention, the tunour associated antigen
In@)ﬁmﬁﬁlb(ﬁleﬁenaoﬂ\ﬂ%ﬁ&es@ﬁt inZhtidr, de@imouDasyodigedidrgigenldoamprises a MAGE-A3-

I d f I .
PR SRR T T 8% s PP RERD TSl e 8 S in
Flg@: QGS)EbQ IéEhNS) anhi §eQ IamND: Bct)oswﬁ;s g?zgg?gﬂécste?he b%ﬁhmﬁi]ﬁd Below are
e in n further
deéﬂ%?)%]nﬁ%%f %et%PBt‘ﬁ%‘%g @gé i nvention, the tumour

associ ated anti gen rmy corrpri se any 30 of the
f.ol.| owi n rot i.n of NS .
i o D RER R RS b PRl dnGign i epmorise any
of Biegtill @@ngd isian @rokedns: ( SEQ | D NO 37 and SEQ ID NO 38) ; A
fusion protein of CLYTA-MAGE3-Hi stidine, for exanple
as shown in Figures 12 and 13 (SEQ ID NO 39 and SEQ ID
A NGioA @yateiBbf NS1-MAGE3, and Histidine tail, 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).

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

immunotherapeutic which comprises a nucleic acid molecule encoding a MAGE-A3 specific
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A further enbodi ment of the present invention
conprises utilising a nucleic acid inmunotherapeutic
waioch4ompri ses a nucl ei c acid nol ecul e encodP@ER2007/056219
I\/AGE— A3 specific 22 WO 2007/ 147876 PCT/ EP2007/ 056219
t unour as ocnated a en .as_descr]j bed he
g GHRBRT COHESt R R ETei e PORC b0l B fisasbiageiton. e
sem&Mub@mymsﬁﬁh&ﬂnﬁmb@nﬁbmumhab%ﬁVﬁ%ﬁm@$&m®ﬂnTEOURNAamdnmnwn
us for accination. Mcrobjal vec
M o PIRO RET B e e e Vet fered
imweabdeestudal | ver ed i mmunot her apeuti cs. 5 Exanpl es of
suitable viral vectors include retroviral, lentiviral
adenoviral, adeno-associated viral, herpes vira
E)d'amplelsl of sﬁlQaHIl@ﬁﬁﬁESecﬁirmmbledc reirdhadal, leahﬂl’ha,-a\llérfoairal qaeno-askdcalted viral,
narypox.a d v ni a- viral ased st ens
e TP R PRI G UE gt heb e g DB SRaceinia-
vitabbdsétgeteidk i Géne drahslﬁer'&é&ﬁmq@d‘s hsm@ﬂh&ﬂ‘eﬁz‘#ﬂuie@ Sre\kA6WOT0Ihdsekkilled in the

exanpl.e na used . to st abl e .
o R B St e S g Lt b T Rl e I Goymageotide of he
m%ﬁﬁlﬂﬁto tad TidRDEgbms Wtivus e e hid coAbindivniiSndl ptefdpreaf Repglestion-

ceF e o T Co PR d Y e Er o e AT RGeS TRbiAR Sxpression
V&Mﬁf@@ﬂﬂ@ﬂkﬁwh@@k@éﬁmﬁamahkawniGdﬁmmmmgbﬁmpw3$shammmmnhmmm
[[nsect ce exanp ul ovi rus vector i .
cel,ﬁj %eﬁt orétélaafcierlg %5 gf emgp Y‘% iR Qe tP P%?d}‘r%i’ﬁ“%némé tl&eylgg(}lEﬁA3 protein
enosddé by tho pp]lymdjﬂﬂb&dda WAk iptes@s indéntioh folNi&inplA3orpk©dsasubunit vaccines or
._encoded ﬁy t he pol ynucl eoti des of the present
NIAVEHEP8YR, for exanple for use as subunit vaccines or
15 in |nnunoassays In a preferred enmbodi ment the
ade ovirus a live vect is a.repljcati o
I Gt el R AR s b ES g Bt RO, puggsimian
ademtras Myatalklthele vetdeo tonaitdarciainddxeiog kralan 6@ gieeh lon kélhigss that are
ransf or ene Preferr
g R STt A e i iy SR RS from
CKihpaped 2. artid utar [0HR { Al @dnatvn %Ban(QaKSEe Usrprawnt WS 6(RANT18)and Pan 5, 6

s BT A S e R R L s e P i Sl DS dsg vectors can be

manieidd 1o hserT hbiGerb e gveal deSnveationyach thanhgichapreduct maybe

exlp{%gs%éte”ﬁlge LEFG g%%@ha%ﬁgw ang%&%fe otsf glgchlr%]e\ée %{?Iglgtgdesn%glraltvgcat(t)rs is set
foftlo tnmigtaditin B0 @aichomemuf act ure of such reconbi nant

adenoviral vectors is set forth in detail in WO

03/ 046142. 25 Conventional reconbi nant techni ques for
C@b&ﬁbﬂﬂﬁ@mﬂbﬁhﬁh&hﬁ@kﬁﬁﬁ@ﬂﬂﬁﬂgﬁﬁwbﬁﬁddpﬂdeﬁikmﬂpﬁﬁuaMHof
oG B & o onitin AT A o ory ltar: AT efriory Manual
Cdbp Bpritg HHasdp,0982-1982- 1989. 30 For protein based

i mrunot her apeutics the proteins of the present

invention are provided either soluble in a liquid
Foi promiobasédinanunyibphpdutissate hatdins dEadeprdemrbivetasaraymyvided either

o PG 8 1t o000, Gl cPEGei n- TN oneembodi ment

Each human dose may comprise 1 to 1000 pug of protein. In one embodiment, the dose may

comprise 30 - 300 pg of protein.

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

immunostimulatory cytokine or chemokine.
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conprise 30 - 300 g of protein. 35 The
i mmunot her apeuti ¢ as descri bed herein may further
W@ vpn#e6 a vacci ne adj uvant, and/or an PCT/EP2007/056219
i mrunosti nul at ory cytoki ne or chenoki ne. 23 WO
2007/ 147876 PCT/ EP2007/ 056219 Suitabl e vacci ne
adjuvants for use in the present invention are
Suctatsteresccina hdjyvaars dbr vabinehspredantdsyenfi@r are evnangatial]y dvhiibreckush as, for

I nconpl et e Adj uvant ..and | et e | uvant i fco . . .
e o B S SRR A a5 B AT Dited Pl oy o, M
Mauakl Aﬁpm ny (l\ﬁc!:rltillCa:jndl CR?’@MM Ignchﬂ{)ah\ivm; ASm (Srh{i(h]'(m& Bheecharn,

eecha i.|.adel phi a, . .a ni.ym such .as
PR BT e s Roh o Afotiiy S PP R B o 4 i
phofphsipiratiesf csladuins irod orcadcCarlifgolublcssp@hsidi ¢Tapylatad tyrosine; acylated

i nsol ubl e, suspensi.on, of acyl ated. tyrosi ne; acyl at ed
Suggis GPUORICALY o1 FRIORIG IR vt R sase et op Mol Phiekepos: Biodearadable
miaﬁispf&&@ﬁh(&foblﬁiﬁﬁhorﬁ Clhkylp‘h ﬁx&pjmh lﬂZAJe @ﬁ)}éiﬂ?, @Ld%gﬁ @dflaﬁiE or interleukin-2, -

m cr.ospher es: nmonophospho i pi and qui .

7. 651 1R Sk PEh A AR BN | euki n-2. - 7. or

-12, and chenoki nes may al so be used as adjuvants. 10

I.n formul ations of the jnyventjion it e desirabl.e
in e RS L e SO b o] B ahle R s e SR MaSees an
inﬂﬁ?ﬁﬂﬂ@ﬁm@@ﬂdﬁﬁhmﬂﬂbfmemﬁl@Eﬁfﬂ@ib#%ﬁﬁihHﬁ@Schﬁ%&Ff&@IH%L%

-type ines.(e.q., Ny, L-2 an -
i, T 3R 6219 KB B s Ferlriindis i g s o an
adimifiitiered freigpo Asesdihg toadhe edblodinestie hvadth anésp@ais predominantly Thi-

Accordi n one enbodi.pent, in which a respgnse |
i, BRSNS TP PRy SRR e gt p e ek FRP R G el h-ype
cy@kinoK i TieSewaislolf thestGy@ames iy e rgiddaheessakisaiatstahtatadshis. For a

|.evel. . of. Th2- . cytokjnes. Th evel s t hese
reyieY SR e iy B Sk r §loSeR b folibih st st iR hot. 7214517,
19a8says. For a review of the famlies of cytokines,

see Mbsmann and Cof fi nan, Ann. Rev. | nmunol

7:145-173, 1989. 20 Accordingly, suitable adjuvants
Adchatingtyayuitalle ddjedhntsahae iag¢ bé uad py €idd apredorhinyntHhihd ttyteeesponse

. re nse i nclude, .for. exanple a.conhi nati on .of
iR Bh SE Rl st SR e B BT A R Selp-acytated
mérpohlasihpidyA (AD-piPd) AgétBD-wWWRLa) atvadgeth eslt. ABDENIPIALr other toll like

al um ni alt.. 3D-MPL or, ot her tol i k receptor .4
reetetors T S stk oGRSt R sbib e GE0bRG i
WPRRKPHA VEQ0 346 i aad Mo3@d6 5806 MAD ABSH03RAd a B 3detale apddominantly
,H§Q03065806 may al so be used alone to generate a

r

SoMPRANt Iy 25 Thi-type response. Qther known
adj uvants, which may preferentially induce a THL type

' _include TLR9 ant i st h .
Oy PP R ot b B RS 1 BOHOeT bR JRBUanse, include
TIHY gepuditeatch demnatly lata@Gohatnigedigbduclbiates.t Tiee digéucleotides are

di | eot | i hyl. at ed. h, ol i gopucl eot.i.d
enip et P o BTt b S B PR S G vl known
and\@reABsDIBEDID, foStkatnple| VO Obi0gRASUC] eot i des i ncl ude:

Suitable oligonucleotides include:

SEQ ID NO:30 TCC ATG ACG TTIC CTG ACG TT CpG 1826
SEQ ID NO:31 TCT CCC AGC GTG CGC CAT CpG 1758

SEQ ID NO:32 ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG

SEQ ID NO:33 TCG TCG TTT TGT CGT TTT GTC GTT CpG 2006, CpG 7909
SEQ ID NO:34 TCC ATG ACG TTC CTG ATG CT CpG 1668
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SEQ ID NGO 30 TCC ATG ACG TTC CTG ACG TT CpG 1826 SEQ

ID NO 31 TCT CCC AGC GIG CGC CAT CpG 1758 SEQ ID
WOEN324BCC GAT GAC GIC GCC GGT GAC GGC ACC ACCPSEEPI0DT/056219

NG 33 TCG TCG TTT TGI CGT TTT GIC GIT CpG 2006, CpG

7909 SEQ ID NO 34 TCC ATG ACG TTC CTG ATG CT CpG 1668

24 WO 2007/ 147876 PCT/ EP2007/ 056219 CpG cont ai ni ng
Cpﬂ 'b(gﬂﬁltiﬁg €0bheetidmynazlaio bbased apde al i ﬂﬁnlﬁﬁatiioﬁ with other adjuvants.

ation w uvan r
FOéﬁ E P IS, 40 ggpgli}cgafys‘ﬁ%lpvoé\ées }ﬁéo h%tll(ﬁlé)? gﬁé tgmmg olﬁgonucleotlde
an@p Gapoointdali nitingpeliduiol} uied @abindton ETPGans Q8eNaddisclosed in
' |arly the conbination of CpG and

W@y_‘ﬂg@? ?3‘%8 dégz’bu n 5 W00/ 09159 and W00/ 62800. The

formul ation may additionally conprise an oil in water
Tq%gldjllgl%gaglg%%gg é(?(#tg)ﬁla gyx gﬁ]g)%gel aéé)élﬁ‘g ?vf@\g{eﬁqlﬁslﬂ)rg aanthil/ 0? toacglgher ?nt

Bi ophar maceuticals Inc., 10 Fram ngham MA), that may

be used al ane or in co inat th of he uval
A SRR g ot ERc BhOCyeR A 0 ah beEo ARt R e,
Frmﬁﬁ‘glhaﬁammth@ﬁm@ vrakaihes phordpmbinafindyid @ asgamm For example, an

as, .t he conbi na

| vatl ve
R%;iystg]gl “&Vé’&?ﬁ ‘ﬁ‘)ﬁ éamlinﬁat\%ogﬁynﬁ %Spﬂ%ryf lg)%ségg(? saponin derivative,
suli}ea&hd)@ﬁfbhrﬁnorcm lahd mmedseleichﬁe(ﬁﬁmo P&/0QIse NG heds reactogenic

ch as de b WO 3 3
cofp iy TP TS b SR RO R To b Eriiipay 0 %6330, Other
suedtild Siroulationscdngeiophesibin: wa@er[&ﬁiutsioﬁlahtafob()phpmt. eMparfi&ularly potent
vant  f.ornul at i [ n 2 D- MPL_ . and .
s G SR 1i5F Vol P2 LML AL R bshm ok o 4ESaler agion i
desdmbmngﬁopmmo. I n anot her enbodi nent, the adjuvants
may be fornulated in a |iposomal conposition. The

anount of 3 D MPL used is generally snmall, but
Inde@badnbgliment} theadjumanis aiap ¢ p@ulhicd in20lifossnml kahposiionay

be in t r on .of 1-1000 r dos ref er abl .
Ty o P 8k e tiraer ik B0 ghape BB SR oo
1opafayd$®i?fﬁhe iegloﬁk)f entag pardose, plaerabtl) LIY@ENE psydte and more
%fo se {1 @0 ostimul ants: a CpG
pr ]in‘gl @e%no HERTB MPL, & Q821 either presented in
a |liposomal formul at| on or an oil in water enul sion
o e B e AT I S {P i GO RB oG g igonucioide
3 BAMPLABI @S0 feithdr prasenaddhie n p@utnbldsmolatiovher pireisemater emulsion such as

i nye nerally small, but depending on the
d%?ﬁ%@ \ﬁgpgég%ﬁlc formulation may be in the region of

1-1000g per dose, preferably 1-500g per 30 dose, and

nor e he anmount

TRt ERG PR R TR ol OB ARG i et
1mnnmetﬁémpkﬁnu¢my t}tegrdsmétridvgrggoagé %Ig?lg]ﬂy s”mallltrilg (gq)epaﬁg coshe,
RS R et Y L R N i R

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 1-500pg per dose, more preferably 1-250ug per dose, and most
preferably between 1 to 100ug 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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35 Generally, each human dose may conprise 0.1-1000 g
of antigen, for exanple 0.1-500 g, 0.1- 100 g, or 0.1

WO 2003047376 An opti mal anmount for a particul ar PCI/EP2007/056219
i mrunot her apeuti ¢ can be ascertained 25 WD

2007/ 147876. PCT/ EP2007/ 056219 by .st andard st udi es .
O RO OB D0 B 6P C3 BT OBP AT BT RN P EpBEg subjecs
Fadllowingas idiadl egtcmbdjneaibicts nfa@lrdcomk tigk d@Reviethl boodder immunisation

dvaccinati n, subjects may receive one or several
B P S uni sati on  adequatel y spaced. 5 O her

sui tabl e adj uvants i nclude Mntanide | SA 720 ( Seppi c,

0%%%%?3@’(3&3@5}4 ﬁ({:}hﬁ@%&?l&ﬁ%&ie&wmm%qpp@%%g), g@gglézocc%%foma

UtiietriStatee)) JSOVINTS &0SL), WIFsor Chirdnn abikydoxgRAcsas aB$ i itkenilton, MT) and

o RSO Sr G eoRBIS PBRORSr (SGE% n the met hod of the

present 10 invention conprising an antigen as

di scl Fstgd her el.(redand an adj.uvant ,. .wherein the ﬁlc(zl)]

nt
A%?BWﬁ}g Yslgre §5 Loy, AP FRMYgog mgtp’os%%é rusg ntgléme d%}[t%e present

ingdntigOcupisiag htlatigen palisypidiHe2ieandth edjuaint, 84trei tiy adfuvant

conbi nati on of r re hese adjuvants.  The
coSRRGER SiTEHr B THBT nROP G S EOERT T Db SHjFp e or ester o a
copib@agdi @dwo Or raste Of thededdjveing! Ty andigstati€tin tha iMinlinogenic composition
emul sion vehicle or in a |iposonal .forpul ati on. 15 .
B TR AR Tt TR SO R T TES S e g Brmattion.
of 3D-MPL, @521 and an inmunostimulatory CpG
ol i gonucl eot.i de. In _an enbodi nent al l
tn i NG M e ™ BRSPS S5
imanddfimuingy Qp@ bligereclpstiis e i tknibodiaantQilllthredinMin@stimulants are
enul si on, an i n sence. of a G,. o .
Py S s et RVEBER? b e duen o ippater emulsion, and
in Metah@cadf attp @izesenrbtidenvent i on may conpri se a
pharmaceutical conposition conprising tunour
associ ated antigen as descri bed herein, or a fusion
A porofiogition fdrRsedin thzhadt e Qe tie ipeaddt yhvatme piagbbepén aipparenateutical
Throtu hout .t.hits S ecifigeatiton an$ tti)e ﬁl ai s %i.ch i, |
COMBPATH, ORI LS VIRE BESEEL A HEEH AT T8 05E ARF B8 [HSIPgripg, ina
phamtadedticaiypictcpeble catigiemar i ati ons such as "conpri ses”
and "conprising”, wll be understood to inply the
inclusion of a stated integer or step or group of

Tisbwhed thigdiped etasion andsthe@Esimd wthich dbllowo ub bR theexatkexiSeqireOdtherwise,
ot her. int

an eger. or st or _qgr.oup qf, integers.
thgpdigecomprise T IYRRE PR BHeR S BRmPURY Far SRR B ey Bhe understood to
impBfte¢ melagord @ atsheedfintkgcd vt 9gp, or @ap bf $Mattd NG gere Masmgpk 8BS, not 10 the
310 .vvhifh Rt'{l PCR refers to re erse-tr%nscri ption
SXHOTPhRT RS 8RH AR Pedth ‘?r&ﬁ‘?“pﬁiﬂﬁrgﬁré%r “#anple 1 35
Sem -quantitative PCR - Frozen tissue sanples
ThFe)rirllvrgEtrioSn' Wiﬁ%eQﬁ{rBer'\(I%scn%e(?'gydre%[rzegcel ttg tk'l\éc%oﬁowing, non-limiting, examples, in

which RT-PCR refers to reverse-transcription polymerase chain reaction:
EXAMPLES
Example 1

Semi-quantitative PCR - Frozen tissue samples

Primers: SEQ ID NO: 1 and SEQ ID NO:2
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26 WD 2007/ 147876 PCT/ EP2007/ 056219 RNA Extraction:

Liquid nitrogen RNA purification nethod A small piece
W@Booriigsoe was snap frozen into |iquid nitrogePCHRBR007/056219

then placed into a nortar for nmechanical grinding by

a pestle. 100 ng of the resultant powder was added to

100 ul of TriPure 5 isolation reagent and RNA
Rrextractied Lagabrigbdag RVG puhifcamamwkaed urer' s instructions

i .agen, .Venl o Net her | ands)., .RNA concent rat.i.on was

A SRVERR RGP B pHeTBp FRArTRED Sy SR PERP AT Hifar o
mé&Ainieat] graddingt tytal pealeMABEMAS tiTreRGEtpowtlerguaa dddetl &t 100l of TriPure
. RT- PCR was ri ed t as,.described.by De.Plaen et . al
R AR RS e S b B e S ph e it venlo.
N&haglafds). ROtAatonRNAan@sw R elefofin@ordnntha oical defbiXtwalue at 260 nm.

containing 1 x first strand buffer, 0.5 nM of each

dNTP, 10 mMof dithiothreitol, 20 U of rRNase
Senip Qi itadive MAGHIART-BCRgO (dT) 15 and 200 U of M M.V

SR R IG R ReReT e SRCq b B PUR 61t S fgcnctics 40360,
1904). 6BN A sgpesisffiot X oF o MBERMS waSEFolkhedNQB 20 ul fubdur? fontAning 1x
10l i quot _of each. r tio hun o % agar ose.
et iy Bmon EEFEn 4R 0T Bt RE, At B BRBior 2 v
ofti@oidagl Sfahdi 000eS 0 eMEM LV Therss inzesriftbisetibrel hatral420@ N30 @ & cDNA was
7 . 80 p .when nRNA and genaom c (
BBt iR o) BB P B e BB F o HOR e gt PALE AR IDNOs 1
an®eMA- udniqubiadfiesd rdAHn WS il orPCRY agatbic@el dx@gbiilonsis and visualised
cont.rol s re introduced. for. these experinents: [
by R LB e Bt R0t Tt O At B ln mnA
ané @edonRCBNAGaDNAY fre MEskéctiv @y amhplifed. gener ates a fragnent
of 805 bp (80 bp greater than the fragnent generated

fromthe cDNA) and is always present in the absence
P&3ittivPCRtro B b lietni-guuntithhives MACIFSABRT-#CBOSI ti ve control to

check .PCR effici.ency i GE- A3 .negati ve sanpl es;
TS o MR R S S DT PARAPEYR hosi o was
(iaclbheddragitntioN MR AB @bnodtic DNADLHS ad8dudpd @sh 8AGH rea2borOmixture. This
R extracted. f he "Ger]" l.ano cell-line .
ecfypitss AR EShshS BE1H0IRG ret Inpn B AR S i S ) and i
alwas pregére irdh@atsergnal PER inhHittoneTHieasd as @fpoddevel conted] ko ¢heeklePCR
0 - 2-3. %I(ll |t|‘2? Beta-actin PCR (Table 1) was
CHRAYFY “Oh EREE 8RS e in order to detect sanples
(iiyWF drizachNI AGIRGA Y aseggelad & dyHRiNALs wab cdrfi@l daetngrasaditli o teh@madmples and
ner at ed,.f.rom a. MAGE- A3 negativ sanpl.e S .. .
o SR o P R Rk S e bR B e e
tuimbirzenpled mey ¢lckis sigmal a8 0%abk laedl efiGérbeelltihe MZ-213i0caINA
. le.s the intensi of beta-actin anplicon .
(D BRBrei® Pk PP SOt ¥ Rt ST Akt TR sfhPres with
stibegly depuaiad RNAL if\ie: MG AS gl ¢&ehied b € AGHYASB hat@tive tumour
controls were jntroduced f t he erinents: .35 (i
sofRA R P o b e B ot BE R SABT T S ar i
adMAGHEfoABhervdigiadliswidple sd that)th@inwadigrof b@mhdtml anipticon reached the required
leVFéI_ reacti on; and

Negative controls for Semi-quantitative MAGE-A3 RT-PCR:

Three negative controls were introduced for these experiments:

(i) RNA extracted from cell culture LB 23-1/2, known to be MAGE-A3 negative;
(ii) a water control in RT-reaction; and

(iii) a water control in the PCR steps.
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(iii) a water control in the PCR steps. 27 WO

2007/ 147876 PCT/ EP2007/ 056219 Interpretation of data
wo@ongrssanpl e of nRNA from a tunour sanpl e WaBCT/EP2007/056219

consi dered MAGE- A3 positive when the anount of 725 bp

anplicon was equal to or greater than the anmount of

anplicon obtained using 0.5 5 ng of RNA fromthe GCerl
In@edrbralionmeg dbé- 2- 3.0 RNA (ie. equivalent to 0.1 % of

A s b e BRRADRT s ST i R MR e s hoptiys when the

angugt of Meged areicCOWhy @ua toer Beadd ded the@l[raﬁﬁt&ﬁ alﬁlpllicon obtained using 0.5

g RO s B bt Mz £ REUGi ety B A0E Pl fatmavgs see

poEﬂElee &ﬁﬁ‘bls)q uanduntsaterd/@tinGEL A hiRilinRCRn s ﬂa@lrcsc&'ﬂme SEsiify€and
surenment and were, fromlowest to

e B TR e A e o e 6o

how these classes may be assigned is shown in Figure

ISP T R B e R R By e Ra et Py Blaen et o 1000

w0 iKsigadd taﬂlesblﬁiMjuahﬂ’itath&m{&GE AM-(BWR adday Tallds€arb a Eih‘%ectlve
[ +++ ++ + -

ositive control 0
B e SE s e SR it Tt [ e Ry LR Ple ofhow
thtEE @Iaals inhySIRsigreed | BSwn ﬁaaagure i 6rén fﬁacﬂg&m R aiisktd @t hed@gned

SR T REp 5 R he g St e BB Eiralege | b
I\IOG Probe: SEQ ID NO 14 (i ntron) 25

Tagfné] guantitative PCR (for conparison studies):
““rers: SEQIDNO 1 and SEQID NO2 Mterials and

Met hodg Patients and sanpl erowl poeititvé @ntrd0 Bi opsi es

from stlfage—tB—aneg—+—Nen Srra!! f‘ﬂ'! Eog—GCar-etrora

(NSCLO) nllggr wer e Bbt ail ned! by surgery. Patients 0.5
Clhad enrolled+|n fwo cliniceal trials, the G5 +/-

249553/1004 ( MAGE3- AS02B-004) and the

Epi dem o- MAGES 153; patients had signed the informed
consent and were explained the nature and the

possi bl e consequences of the studies. Biopsies were
imrersed in RNA-stabilizing solution (RNA-Iater,
Ambi on, Canbridge, UK) directly after surgical
resection and stored at -20C. 28 WO 2007/ 147876

PCT/ EP2007/ 056219

Example 2: Real time Tagman Quantitative RT-PCR - Frozen tissue samples
Real time Tagman Quantitative RT-PCR:

Primers: SEQ ID NO: 3 and SEQ ID NO:4; Probe: SEQ ID NO: 13 (exon)
Primers: SEQ ID NO: 5 and SEQ ID NO:6; Probe: SEQ ID NO: 14 (intron)
Semi-quantitative PCR (for comparison studies):

Primers: SEQ ID NO: 1 and SEQ ID NO:2

Materials and Methods

Patients and sample collection

Biopsies from stage IB and II Non Small Cell Lung Carcinoma (NSCLC) tumours were obtained
by surgery. Patients had enrolled in two clinical trials, the GSK 249553/004 (MAGE3-AS02B-004)
and the Epidemio-MAGE3-153; patients had signed the informed consent and were explained the
nature and the possible consequences of the studies. Biopsies were immersed in RNA-stabilizing

solution (RNA-later, Ambion, Cambridge, UK) directly after surgical resection and stored at -20°C.
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RNAl ater is a tissue storage reagent that stabilises
and protects cellular RNA in intact, unfrozen tissue

WG 200p11€7876 RNAl at er el i mi nates the need to i NMMeRCHERL097/056219
freeze sanples in liquid nitrogen. RNA extraction :

er.mll RNA purification nethod 5 Tuppur tjssue is
ROMABY G prsnoRRIaEs R hat] P B4 Boey Bozen
tiskeagaples. RRoghe, elimfialey demdeal to Bemegdintaly fredde@arhplssSid @iqiid nitrogen.
then added to a Mxer MII containing tungsten balls.
Fol l owi ng di sruption in the Mxer MII, total cellular

RNRNAivwvargone W k@i R NI Ipafi@u o siemmuan of 100 ng of tissue
A N
ViNebitier Begiaia). . THNAue dnbaniddat tb @ Mimﬁidebmim"n@ @chggteromnlls.
he. optical d ity v at.. 26 m 10 MAGE: A3 TagMan

rop v g gl ST bVl St ERRA s SR e DRTERM of 100
m@ gf t&ﬁqeh@in@ hheRMuMSag&}ft‘?bdofrdi?ﬂto bohye ﬂ?ﬁﬁl A faicﬂ(i)lrei’ S Z’rnf;r{éctim;sx@ﬂiggn, Venlo,

cont a TagMan buffer, . . .
NGRS sEmaT T dGletmBr T TAhiE! e eral BT

pol ynmerase, 0.05 U of UNG 0.2 M of each

' cl eot | rimers and 0.2 Mof a 15 TagMan

M%{;}g%‘g%@%g’&ﬁ 9% o‘isfaﬁo_ﬁ%’éf"etbgf‘i‘ede primers and gr obes
cDMeX %rttslﬁﬂdi&lgabﬂ(ﬁlgmf thQNAD@alﬁ.mpﬁﬂilﬁlamlgb PR ri]ﬁlm ﬁS pEQxtulscontaining

5,. 6 . i 1 .
TR T SF e o CTG e ogrs e D gl Bagagmi Taq
Gat DN2apedy rderdde 0005 GoDOME, B2 NoH $1gadligbytcleMisB Mmeesl a80 0.2 uM of a

from ie i osyst ens, . CA SA). Further
o R PR e s R BT o P B Pt b T4 1Ds 3.4 and
13RANMSEQIDead ofl 1INEDhd @obet he 1MMAIGH sipethit fyes FAMIMESED 20ind VIC™

- A3 exon an ta-actip.genes re.anpl.fi
AR D0 eSS N Chaw By Wi kG Cs b giso rom
Aplicd BOByssyist €M) (95 . Appihkedspdinsssitetsy bl chiridd batnising the dye
.. P i f] [Welg) | so perforned in an

Fﬁqﬁ%r}sbeﬁ%ﬁw\{%—t@égﬁgp%‘%%}cﬁ@bceﬁ‘ t ﬁe absence of genomic

DNA contam nation. The anplification profile was 1

le, of 2 mn at. 50C, 1 cycl. f 12 mn 95C 25 and )

M%g}%ézg% T:Xé)g agcﬁ)eiqsacim gfneé glére gﬁ@&lﬁecﬂ;iynqug?tg%w&%EWémg %aql\%an chemistry
onfth& T106 HC I sgdtegpn el gyephied Bioedtdmy, WheingdedrdaCR ampbification was

the Ta n probe tected in,real-tine. duri.n [
T G e b e e RN v s BTSN
coamsaptivro Tdedmplificaenppeide fvaci dyylefodl nANBEROAS 1Ry tlaef B2 min at 95°C

I 3 SEQ | D A, Probe: SEQ I D NO

o St ST 1 R R b B TIPS RO W S R B e
dela@tiol oNB: ZadMarprolpuenidetcatd MecdRGRe dufigy allcturgatidnS@ps.

studies) Plasmds and cell lines Plasm ds enpl oyed

contained the full length cDNA of the genes MAGE- Al
Vd| N¥xedk-o} the BailldanRT - PAR LSS i Ode1dNV 0 O BBy foMNBIEFAR3

P R SRR Ao AT T DL P rc
Priand 8RR 1BA0@SISind ISEQARIE2D (seMAGizntiAGv{ INGCE{@ jcogpabandudies)
accessi on NM 005363), MAGE- A8 ( MAGE-8; Cenbank

accessi on NM 005364), MAGE- A9 ( MAGE-9; Cenbank
Plagoéssidoell Ns005365) , MAGE- A10 ( MAGE- 10;

Plasmids employed contained the full length cDNA of the genes MAGE-A1 (MAGE-1; Genbank
accession NM_004988), MAGE-A2 (MAGE-2; Genbank accession L18920), MAGE-A3 (MAGE-
A3; Genbank accession NM_005362), MAGE-A4 (MAGE-4; Genbank accession 002362), MAGE-
A6 (MAGE-6; Genbank accession NM_005363), MAGE-A8 (MAGE-8; Genbank accession

NM _005364), MAGE-A9 (MAGE-9; Genbank accession NM_005365), MAGE-A10 (MAGE-10;
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29 WD 2007/ 147876 PCT/ EP2007/ 056219 Genbank accessi on

NM 021048), MAGE- A1l (MAGE- 11; Genbank accessi on NM
wQoB38887@nd MAGE- A12 ( MAGE- 12; Genbank accesBCTRPIN/056219

005367). The cell lines MZ-2-3.0 (MAGE- A3 positive)

o@Pipatesromril I SAEREH S0 I ot Al pL B and

MRBeIEgA 1M AGHN 2, Gpeaikfat@bdioh 0100566 NAGE: &3 lfﬁ&qMZFB 3.0 (MAGE A3

pei e e BoREE g e ior i ¢ P PRaltop TRY Bon

Dﬁ%&iﬁﬁ&mczhuﬁd&4kuﬁmn8 9, 10, 11 and 12 genes. A

Thﬁ sgfél gy ogt%%éé—%g gﬁ%M‘_a:Lrglj%e g/pé%ﬁ'gt\esgei%glgﬁlg gp%ﬁgjw , %ﬁd ?’)8106 copies
ofqbasmglﬁ eshtMAGEHAS RER P NE s MATGE- At Ghess, 658, Shmanl afal 12 genes.
Figure 14. The sequences of the 10 forward and
reverse MAGE-A3 primers are underlined; the sequence

A edquiiee cdiyabs A e DRGESA @@ngACFEe I BVAEIbSE 9pI(, MEAE] 18N &t the area

ofglgr%ﬂﬁﬁg&géé A3ZP&I{'§nancer %J;*\%Inpé;o 1s-F (%H%nce I%hf% sgguences of the

folMAEankiGevbag MBAG R i cRosd ﬁﬂd\ﬁﬂ?mﬁb tersedusnce(off Jhe MAGE-A3 probe is

fr nt of MAGE- A3 enonlc 15 known .
bOéFFg%?VS?SG RNR"E %18 PISIE}C 9y ﬂ?‘f%ﬁ eeg@@% %é?quelme ﬂ?y recognise, ie. A
is W6 2+ . 0is paamed ar@ma cel | line positive for MAGE-A3).

MAGE- A3 TagMan RT-PCR Negative controls: (i) RNA

extracted fromcell culture LB 23-1/2, known to be
MMANGA3AZgWeYRTIPOR, Pdsitive conabBY (1A &agmdnnof MaGRTAS mlﬁiniod]iNA and (i)

g afporsid N e Bl bl el g M2 BT patooatteeh e osivve
foebMASH:.-ASone of the results of the TagMan experinents
have been represented as 1/C. Statistics: Conparison

of the Two PCR Techniques A 2 x 2 contingency table
MAEEB-ASriealled RT @ CRavagan e colrenls: Q}S BNAsexirh@ed from cell culture LB 23-1/2,

A S ative. .

i R S e R s Redr GE A o e

P(Pstep¥E RS CycleSBERTDANGre ger@AtledSHR: h@af‘d@ dbntrémaRete >SEQ Joble of the
t echni ques describ rein (Table 3).

re%@ﬁg# Wﬁa{ngﬂ RRrERed i peen rfeeréfcmeg val ues:

positive and negative. The negative values i ncl uded
zero and borderline ratings; by borderline rating is
StetsEes COMRATPaY Pirde T ek Wedria . 8% and 1. 2% Gerl from

AbRe ®efgettyaid §atdsatd Rl c g candrealid ﬁbﬁl&eﬂnt@mh@tﬁ@wﬁr paer
he 30 TagMan ass é¥ The positive val ues
BNG2d e

f
(p’élirngrén @és%%é% A handi iy o0 me W@n%téﬁlve%ﬂﬂén ?(ﬁR (Primers:

SHE@ImNDOR aﬁdZSHIEI]ZaN@(ZI | FRolRX PE@ $IS NON 13)0ﬁs1ﬁgrtechmques descrlbed herein
antitati nmet hod and i ncl uded al

sem - P
(TS g B¢ gl SR G 5 TFEHRR ALS algpsmm@ldd@gaégm negative
vahet werfedaiduneblaedse Was:sCal KodealiRGatRg id m@nfmim%ﬁg is®btween

tive plus double SI ive es dIVI%a
%5 Rt rop i & A AHIS P B3R, _ S By G  he
Ta4SRE as@y. COIFPREiSveDaRROW i @Fhﬂechf)as@H Soisla Euonﬁ@bfrtﬁe gel bands in
negati ve- positive) nfi.dence . 35 i erv (f 8 %
refation o beta élmnaetxgla:sm@dbr 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

intervals (CI) were calculated.
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WD 2007/ 147876 PCT/ EP2007/ 056219 Optim zation of the
Quantitative, TagMan RT- PCR TagMan RT-PCR for MAGE- A3

waiging4Bybr green. Sybr green is a component WPCTYRP2007/056219
bi nds anpl i cons non-sel ectively, wthout a sequence

specific obe. Real -1 -PCR was carried out on
01%’[%’5”&8’?18’[%%)@%@@“3?’6’?Jﬁ‘élwﬂz&?&lef am |y, using four 5
TddMich @TUR fdi- MAGEABLs0fg SybregrdACE- A cl ones (20 pg, 2 pg,

.2 and 0.02 (Figure 1, where.results are .
07 s 8 S preon O aith £ B0 Bt Ml ple i Rofnge soeciric
protizt Rienlatnd OT-PVRGEs Adriad oul 4n Bk gawedtides Mfahard AGE- A Gantity, using four

oo R S BPasles 3B pevane B Pap PR Rl gphomer resuis

ardGlzn ge neS oahiedxivieAypokitiva el vex pbiamsd oA VEXGEBA3 Gl 14amitnd a

bo 0 Taghan .RT- for GE-.A3 usi.n
Va@“&?ﬁ g%‘&é‘y%spoggaﬂef‘ éOfog@A%ﬁ er\@)gtoﬁg az@ﬁ@- %ﬁ%ﬁﬁxﬁﬁ’ A8 and A9 showed
a Qa6 0(aSEQe loeSMAITE ghhedatibwatl vichy lamipd@R@edsDE@ 3rNad above.
13), the effectiveness to discrimnate MAGE-A3 from
A6 was tested using different dilutions of the

Tdg@lae RAMC O MRS FA 3 IMNGEefheh@nspbyficppomer s (Fi gure 2).

Ui B DO ookt SRAGE. Va1 B BOBE R or BN e

effetiglancks (A disskigihage NAAGBeAT Bom AB wis edied bigith differiemgliltons of the

w5t SRt PEMARE il i P i AR hagan expeca
desta@sarn ¢adh ofth@ditgiods. ThORSGEIA6 blaveda@nyot glidveg highhd't tvhién a probe is

%cﬁsxgll’t .mrrors the MAGE-A3 plasmd titration result.
USGh G RS EBHPEYi ti ve ef fect of MAGE-A6 in the
presence of MAGE- A3 using TagMan PCR. 20 Results

TSR R 1D A0 ShR U T ST UBCHER RS A gasmid s shown i
FidareMafvespebivkiaty efti@ndndtiat resod nRERs WwaMAGEt Aleglaswdd iitkaios desult.
e LR L W e A

sanples from NSCLC 25 patients were used to conpare
R%igtectly bet ween quantitative (using priners SEQ ID
>3 and 4 and probe SEQ ID NO 13) and

TigRnk Eqmam‘gh bﬁf[%@ﬁ-ﬂe&dﬁ@gﬁzomfof @réﬁ@uaﬁﬁitcprnﬁsﬁa@mnaz@usﬁen@ds
NO ; . t. t . L.
TR e e ety o B gt Bt s i SR g quandtative

RTeCROGSMWGEM B@4idd piimers SEQADMNaelnmid ). 7T en il sandpl ds oS CLC
TagMan RT-PCR and th em -quant.i tative RI-P ,
s a7 crae e b e ek X e e YRATS RO:3 ana
an@@ribe §BQNDINGI 3)\vad K QeRtiasisapnchudr & MAGRASExpagion (using primers
[ L4Vt f the results. However, the MNemar test
sRgRLAPE Y

ymetric repartition of these three
di scordant results (p-0.25), indicating that neither

Tl%g%‘ggslr ig '%?t%aetgtgo dc81%1<$% g%gogﬁgﬁgoﬁi‘aem%\l) %Fv&geglz te twg %Setlfnglsswith 68/71 in
agtemest Tigajuhioitative MeqgMar RBPLR ahéihelsernfqubettava®ITHICRBmsay were
IR I TR
positivity of the results. However, the McNemar test revealed a symmetric repartition of these three
discordant results (p=0.25), indicating that neither technique 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.
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WO 2007/ 147876 PCT/ EP2007/ 056219 A box plot (Figure

4) was used to represent the dispersion of the Taghan
WEgR7d#826 f or each class defined for the PCT/EP2007/056219

Sem -quantitative RT-PCR Although the concordance

A B R et rR I o reat B Bt e s EEPER S R ach class

deover tbaghc bahivpeanitithe RTAPER. eﬁﬂﬂﬁﬁlﬁghaheaﬁﬁa&danbd‘lbﬁt\@&hibﬂ@ methods, based

o ks USSR, B T B

differas 2w fidi calthieth@vies demp qirayitabie: rdm@ didndthemplaely comaide with the

qutaﬁt}%?téfggﬁa\q%vﬁ—gp o efagﬁ%ﬁ blﬁ;ﬁ?g{/e{r%ﬁ E‘n%gbeé gl?eﬁrg %He%erlc% th%‘! the rating was

peviatniedlbly ldiffeyent bperdidrabt diS@as eccatifie, Ghiantnhy Mticye t%q{\{ﬂﬁlity. In that

e |nde ndent of th rs
selefe PR o i PL RS SR Pt PO B AR & et and
hepadadit kaprddudield. ti ssue (FFPE) by RT-PCR MATERI ALS AND

METHODS RNA was extracted from FFPE sanpl es using a
proprietary nethod of Response Genetics Inc., as 15
di scl osed:XAMBEEFaAeiysss dIpiabihIixed BssuSGPELE, RBBCR
US6, 428, 963; US6, 248, 535, incorporated herein by
reference. Alternatively RNA may be obtained from
MpatRIALS-ANIXBIETTH@BSIe according to any suitable
publ i shed nmet hod. For exanple, tissue sections may be
renoved from paraffin using d- |inonene or another
RN X sias eotat k@ fro@ M PE Ratfplsvasihed praprisaryaidiadol’ Regpsed Genetics Inc., as

e ITRT A T L NI T
hebeén puifefetdned Altsin ﬁ@vegﬂﬂ’fﬁ rhnm e gﬁﬁl?fﬁfgﬁ?g pﬁf)l?? ﬁljc%ﬁdsué ddd@ding to
ang SRR ety R P e Gt i NG T PO Myeyafin using d-
lilN@encl@; an@hérﬂﬁisﬂau&ﬁchnﬁ teh a&sm&mmdol ‘tfaﬁ):rd suﬁg)n IMThe ;ectlgns may
e BrSRel B BT K oA BRovid Pl ol oA oy gificd using
coltalnudsomal @raphin e REgrtiimeel Taqmbrh R@d’CRRaafsanslfbeﬁleEﬂb &ﬂdﬁﬂples using

Priiieet q LD S EibT AL b a0ty S0 AL A Rhaa. Piopes developed

fot e irnf@dey Siste wed Bxappsi X bweecontrol s: TCL (Mage3); GCerl
(MAGE- A3 nel anona cell line); and CRL 1675 (nel anona
cell line). The Ct values are higher than what woul d

RIbgUIERp i Ifempredsictnzen tissue based sem -quantitative

-A3 primers The leyel. of .36-37 .S
R T e N e P F R L R D
tiskie Thelhijpnises cﬁﬁhdﬁeﬁere@r@pﬁﬁ Ho@md simotl fuenpes 9D0 IMRGEH783. Also included
ve contr ol t t he
in @’ér?&?lf’ TRAEY PPYRiC COTEHP? 9 Ei Sﬁ%‘%?éf %@ﬂ@@f&% %Ew"telr?gmgae?ﬁu linc); and
CRJU &6W5i (tnalhonen &RTHIRGRTas SayalucViit highbieBan Wiew @bsld bliexpected for frozen
nmer.s _and robe uant i tio j . .

t1s$1%e b?%eﬁi SeisqY3 t1t?t1]v§ tﬁ”ﬁ]&”%&%ﬁ%% kg @ﬁﬁé 8F %?—%{IC‘[ is considered
thptppadiest IBHQu LhdNQiS fanke IﬁE@sdz &F thEe dxprihentp Imab GeSEQUGID A3

be sens ye enough. t. et ect - A3 .
PRSET RRSP G R R PR RE im0y et L GG o e som-
quatit@atMAGHE-AR oS, tWMEthbsletlevelaltI}e expresd pMAGH: ABAGE- A3awantification
in lﬁ%\z/e%l tlsésueq’?yble exonej 19[%(}%0}\? spem%c 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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WO 2007/ 147876 PCT/ EP2007/ 056219 Sanpl es of positive

controls from FFPE tissue were included in the
wexpensisent : TC 1 (Mage3) and Cerl (MAGE- A3 pRGI/EP2087/056219

control) and CRL 1675. Human tunors 990118-990784 were

g3 h i SRR R B e S MRy P o0 Cly Mage3) and
Gcﬁh(d/[AEXE‘BDB pSEQ/d doniND) ?riﬁﬁﬁlslézg alﬁblgliali fu?iigrwﬂ BIfgFa90784 were analysed
by Eash R bAR o Pe FeB i rakR TONIND D psQ D Nox 4

and b SEQEPEN:113 sisieg RN@. fsinz paraffin tikv@c.alijpl resw@f fhxranklp@s is shown in
frogen ti ssue RNALater based MAGE-A3 assay, (described
FIgHeSexanpl e 2) is over 100bp. In order to obtain nore
sensitive results for degraded RNA found in 10 FFPE

l.es s were design Q reduce the size
RPN AT R T g ishs oot AL E A B cans ti vi 1y
Tlgfsmé he%&%@méa f(ﬂSl‘Eea%zéﬁl' ‘ﬁﬁéhﬁngz)sLatﬁﬂfasddg?ﬂthﬁm BSFAWScribed in
escr.i be an an nor Y .
GRRhas o B TaBE e B0 @R PRt Ens o durgde SRR Gpna i
FHPEga@plsayisw priers wkeBlegip@ideo f2iind Shd sitlte@fghla @Ilnmld'ﬁ)ﬁ[ in@rdaordencrease
e e dupl ex
et s EABE e R T Yo Rl RS P s 2 ana 3
anM@BWﬂﬁg}rpMerﬁigcﬁng‘) @robs pacidki ai 1hgrgaaa the spaeiictty uf thy assays The
e newl si gne ri me Tabl e 5
MRS el R o Gt e k) e faen prerglaih £ resuling
in @& )ncrehdd itnpiiady sﬁﬁ;ﬁﬁc]lyl s primers: SEQ ID NG 7, SEQ ID
NO 8, probe: SEQID NGO 15; Set 2 is priners: SEQ ID

NO 9, SEQ ID NG 10, probe: SEQ ID NGO 16; Set 3 is
Teplingrog Vg ned BIABEQL S prids ok ,speSE@tjr dNexsli2jty pr obe: SEQ | D

d
ThﬁCS.‘CZY,Yy 8%2%18 p’é’@@slsﬁs&é‘?q‘a > §K§re %ﬁt Oil}%eFf%ﬁg%fégaget‘%@ene family
m@ﬁﬁer@mguﬁE@)J D WExh Fetand pBinfeasv SEQI IPhNGL7, ISEQeIDs NDeR, probe: SEQ ID
- but - -1 ' .

NG T i i 5 QbR 4 g 0 s Spg TR S i primers:
SEBIRANG: d, SEQahtN 2, fpasbe MYEEHABI (OLIL, aih$es 4iisprivhidrs:\WIBChID NO:3, SEQ

t MAGE- A3 ' . Th '
ek B0 LA 5, expression. The briere

SEQ ID NO 9 and 10. Thus, in the present

t [ D L 9, . 0
AGHBER TR i sk AT, e pREC Ve G gy b
aldoBoN@uge® @id M- 1pr TherriseweSEE) DUNOhBandt légmhﬁdnngtaevels for MAGE-
il uti R d h

AT e g s hEPaEA AT b e SO LB e Fanet BTGRP Sopression.
mrmmefs SEQ/I® MO gaaad 30 aealightllyilask tgpsieindthatr G UD Nabb end 0. Thus, in

t Fi .6b ' f f
bl e o P BT Yk St K o
FEpanphesThoes $E@ appar: edndisl pringdy were [isth&He3tddon NEkriaddiluBR6of RNA

NO 16 h th

anf 0 e e e e T B o LB reF g mip s 3R e a zood
seM@ivity and SEQi{able N thedasigdFigtelos). SEQ | D NO. 13 (Fi gure

7). The level of positivity of the assay is set at 1 %

gerl (positive control) and conparing directly there
CsrBort of foens e i PEdg LA anes et eem3t he

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 tissue using primers SEQ ID 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 seems to be some concordance between the
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33 WD 2007/ 147876 PCT/ EP2007/ 056219 two assays. There
are sone MAGE-A3 positive patients MAGE-A3 that did

waooao7agisee Wi th the MAGE-A3 frozen tissue assBYI/EPI0H056219
coul d be expl ai ned by the macro di ssection of the

byl TG 6 SRRy B4 R DAGE A FrE ahihode vip e

MAOGELA Dfrodeh ﬁsﬂb hagdyi; figs dvardmelexgahédsbycatimado disosdntdf e tumoral areas
MAGE- A3 res An. val ue (statistic t r.5
cop e g B s D e SRR LR bl o VARAE A L ® ol of

mébst sBHedinding ham=INALL alusid afﬁomﬁeerMIAlCBESAlEresﬁugg BStdlig statistical test for

.good correl ation between th
AL R © RO TR DA RY BGT B 4o tisue
su@EBATT T\ oda cdviemtiVNGEw AS thY twserictlaudsl (HEwd®) Sequences
COBASTM TagMan MAGE- A3 Priner Sequences MAGEAS3f-623F:
5' TGICGTCGGAAATTGGCAGTAT3' (HW MAGEA3_F; SEQ I D NO
11) MAGEA3f - EX/ARAGACCASASCCAAGHANIRIE-AS &R ( HW
MAGEA3- R, SEQ I D NO 12) COBASTM Ta Man MAGE- A3 Probe
Sequence MAGEA3F- 646MOD 5'
fggFLLLFFLQGLGALFLLFAGFAAAG:LLFP 3 SEQID NG 53 E-
C

B?E%%Wf‘%“%ﬂ%fﬂ%%ﬁﬁ wed P ot

C__ 6 AGN rianc thn fAll Aw N
T \3 L

C UIV ’E_zggr Uéhxelqll\ﬁ?lcﬁ;lg/ll\ £ e TC LEAA L \JVVI Ilu

Mz uﬁ?&%ﬁ&TdT@\&ﬂﬂ\%ﬁﬁﬁféMﬁm LTI N ——

( a-actin|Primer and Probe Sequences Ta Man
Priner |Seauences RGI BACT E2-

SEQ
EARECOCOGCTACAGEPT A A &SRO TR REFCEEY SRa  BACT R2:
E (A BACGRACGATTT- 3

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):
5’ — TCTTTCCTGTGATCTTCAGCAAAGCTTC - 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: 5'"-TCCTTAATGTCACGCACGATTT-3"

(SEQ ID NO:56)

TagqMan beta-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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(SEQ I D NO 56) Ta Man beta-actin Probe Se uence HW

RG BACT H 51-1 ACCACCAQCGECCGAGCGEEP- 3

WQ200F148AM Report er

Dye, F- 5-Met hyl

(SEQ I D NO 57)
dC, Q - BMCOREP2007/056219

Quencher, L - 5-Propynyl dU, P- Phosphat e, I - HEX
Reperter—Fable9—Sample—4& Ccntr“' Val+-d—CF—+ange 34 WO
2007/ 1478%@"BAY% eponn7/ 056D ,glnﬁ:dl;;R@ngg, id Range
EEBETS Magq fiens 59.1&%1EAMnn(1 FAM <3533-2 EEPET Sanpl e
BARET .SaWﬁBaqereHF&OrkHEM 100% Gar<f32l\1/hap Gene| 50ng
240@’/0237sr1cBam @wﬁomléE&ene 0.5n F/xmogg 0-35.5 | 1% Ger|
Ba ¢ % GerlGdmee @nbAgniHEXM29. 0132. 5  BOOW%SUHR Mage| Cene
501G (FeAMa2iin Geri2®. g HEX0% UHR Bact i20.032re 50ng HEX
22004 ZBIFOMAgP6 dABoNBIGEMGené 0. 5ng 26AMS3L. 0-33. 0 1%
Ui oBaiCiRl Bhcfie Gends0ag gIEREX 27. 0- 29.00.0-23%3 Positjve
Conf, 1RIR TR GURG.FAVKEE. 5- 79. 0 Negallsg Control (NO)
>38, BHRBRIE GLE: O Rt CY¢ITNg prgiiisy PCR_Ther mal
S ittve.Contr: N i =29, - HJ\IS(’;
Desct elatil\.;lel‘.cdn %}fﬁﬁ\@l gl e Tt m:vk,yu e 3 'f)”c' J.n'L:JH
Arat oS0 5—mA—bX—DPenaturat+on—95C 15
Tsicl.0 2 2X Annealing 63C 25 sec. Denaturation 92C 15
aecl0 3 53X Anneal i ng 63C 50 sec.
Thermal cycling profile
PCR Thermal Profile for MAGE-A3 Exclusivity Experiment
Steps Description Temperature Time Cycle number
1 UNG Decontamination 50°C 5 min, 1X
Denaturation 95°C 15 sec.
2 - 2X
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
5
Table 11
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 Denaturation 95°C 1 min, 1X
3 Reverse Transcription 60°C 20 min, 1X
Denaturation 95°C 15 sec.
4 - 2X
Annealing 63°C 25 sec.
Denaturation 92°C 15 sec.
6 , 53X
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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4 Post Cycle 40C 2 min. 1X 5 |"ahlc 11 RT-PCR Ther nal
Profile for Linearity and RT-PCR Effi ci ency,

woagyiscal Sensitivity (Limt of Detection), PGEEPAT/056219
Correl ation, and Reproducibility Experinments Steps

COaREn BM R O Sbe 8 o o Wk TS pE AR 2 gyare (Roche, A

U$Ifkﬁ)n tH@COBA%g a a@‘ﬂanT48ammrzbm¢rBﬁatﬁﬁ@|{®®e I’Géég gsg_%ﬂbased on assay
PBERar LT O TR BEE e T SRR AT NG REESRY Gh e performed

bylexPasgihg By clt @alé&@orﬂ\/[ﬁ'(}lﬁ Aﬂéﬁd pReliatromed MPINILOYK dhioeddwnstream

e erat re of Ierrente 1o i ove MAGE- A3
CaLDBgE?lTS it?: ?mnfd\?‘g@s Xé’relsﬂ%n SPHET O NEEES n#&l}ﬁv cach run,
conestb@ilsbe iAdidad M’ta}dﬁﬂh&he&ﬁre%l(ﬂﬂ@smy 8«fession level that needs to be met

o e BT G BTG IR UL S NAGH A Dotares e poripgciqBiol, RNA

frdofthe célSA)e @IRIE R@scGOBABTNE Nag\ilnted 3: 150 al%y GERL) in water and the

MAGEERL LY S brTREE 1 s P SREPRE RN pERLpigpied vith o

dilmfed 48 p-actfnart n@eneelﬁmp rAedesth QN vaMid Betvien paedroCniedn thby00% GERL

extracti GE-A3. and .(3-actin.fro
copp TR LE ot Rt TR A G R L T o SRR E Mt Bt cRession of
MMNBEEA At griired 8xpd etk oslculgloabelive: t o t he (3-actin gene.

For each run, controls will be included to establish

t ha1AdE-es ok @hMAEpr&Sior xr & sst o ' PeVl] Mfrat “ Freedstt o

be met or exceeded in order for the sanple to be

| L
PP R e e I b s e
GHRI1 BBPH Xe&ig%l%l&ﬁadtdﬂ ugiag éfc AAGENTE PEMABIDdASI @plas@the GERL cell line

determned. In addition, undiluted GERL RNA (100%
RYGfeggnythg cstaplisbmapt opfhe eyl RIESSONi on for (3-actin Ct

neasurenent. A delta C val ue between (3-actin &t from
smdeehelm%@‘m(lmammc&ﬂ ARitasuis a rudiphAGECc AR, MA(EEMahth actin Ct

% GERL . contraol is calcul at ed relative express
Vol g %0%% SYHE ﬁ@aﬂ%&a@u%‘\%‘ﬁd “Ae TRV E G B Salepgied for
MAGE <A1 Jwgl%tp(goq,lr@%gﬁﬁ%ﬁl on 21'-" .inLianl 00 ,, (~IR
-v a(~1-A (111111 'R For paraffin enbedded sanpl es,
mé‘]{}%3 %xggegs%n 1151’ ttersta stal%g% :VE bk DGR RA vERGEREm LA RNA

If MAGE-A3 Expression in the test sample is greater than or equal to that of the MAGE-A3
threshold level established from the GERL-RNA Controls, than the sample is called positive for
MAGE-A3. If MAGE-A3 Expression in the test sample is less than that of the MAGE-A3 threshold

level established from the Controls, than the sample is called negative for MAGE-A3.

MAGE-A3 expression will be determined by taking the average of the MAGE-A3 Ct and B-actin Ct
values {rom the replicates for each specimen for the calculation of delta Ct (B-actin Ct — MAGE-A3
C1). If one replicate has a MAGE-A3 Ct or B-actin Ct less than the Ct cutoff of the test, but the
other replicate has a MAGE-A3 Ct or B-actin Ct greater than the Ct cutoff, the sample will be
retested. If both replicates have B-actin Cts greater the Ct cutoff, the sample is marked as B-actin Ct
outside of range and no result is given. If both replicates have MAGE-A3 Ct values greater than
the MAGE-A3 Ct cutoff value, but MAGE-A3 expression is above the threshold, then the sample is

labeled as MAGE-A3 Ct out of range and no result is given. This strategy for data analysis is
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15 GERL FFPE Xeno-rarft extracted using the Q AGEN
FFI PE nethod \\ IIl replace the GERL cell line RNA
WO a0071¥i87@st abl i shment of the threshol d expr esBCTRP2007/056219
Since the COBAS 'vl Tagman MAGE-A3 test IS
mul tiplex reaction, MAGE-A3 and [3-actin C  val ues
coddi€erfl @fith ViRt rdsk-0alidadien Saliee perambd @ nicthoe corMbon Adt are described in
rel ati ve expression is calculated for each test
ScelippMethpyl congationgbettt i ng equation: 7 +-ar(in (1
lioin ,ain~lc VI Mil.-a; (t lim nain=-l~1 20
FOMG;@E}-GBAf%Hb@ﬁai MAGERAL est HSlﬁﬁﬁIDECR HuMAGCReB2nce Total RNA (UHR)
Expression in the test sanple is greater than or equal

frqng, W%aen%max preimplsaentag the PRy ANGO) 48¢ 87t 2B SXRAEFIPR H’é‘?ih(’ld based on
= CXPT ~1uu 111 t | I I
Még}g‘%dl o F % gﬁal;aglfeﬁﬁ&é{é?& bn\%x(g?ggsnsa nt%lt%?ehwgtg gvery run
togaist w’ﬁhﬂ’ml@RISRNASSnttoﬂ’ﬁn cttitaish af apphvpriMASEprdsidn threshold with the
threshold |evel established fromthe Controls, than
UHR&os%ipl e is called negative for MAGE-A3. 25 MAGE-A3

Xpr 0 term ned by taking the average of
Sa{’ﬁpe ”K}igé“ thvg&m% do"?glog\%tl n &¢ values fromthe
Al BPIA apd D&\ fnglludlegpllasrmpe CbIrpovitivecorttive DYAL cluliat FIGHETARNA, UHR,

t r hEat e
Glglg][ aRd %&g%,\g?ogd % Ah/% ne%%ntls (e;ltsc?sud fUn%/%ﬁs I@A WMt Mix,
prmwr/pfObe ofix, théctoe Qltm;ld Iamt safripe dilo¢tveegatieplonteltae: dhaed @ 2-8°C.

MAGE-. A3 O or [3-actin C greater than the C cutoff,

the sample will he retested. If both replicates have
MAGEaCthmlu@iisy greater the & cutoff, the sanple is

marked as [3-actin & 30 outside of range and no

result is "1%n. If both replicates have M GE-A3 Ct
Expatimesal grseag @ priviaarand plodesNAGE? A8 plasmidutaoldiningy B GE;A foutly
meM%m A3 expression is above the threshold, then the

sanple is |abeled as MAGE-A3 Ct out of range and no
Purgsell Tio desrging thn abilityi of thetiesatoesgseificolly daglaly e MAGE-3\3i ggn@@hile
7/ nt with the

exgi?%ég Qé&ﬁca&a{o am CFE{CEF : estegg)r%g)% ;@Lt%% &glgtggf gg'ne "hod

correlation that arc described in Sectl on " Met hod

Sa?n%ée[rsz!t all qﬁasmlcﬁlg%go?tg ?{nﬁa %%r el%ll] 'E:eé;[%pf{é'ﬁpy %ﬁ%ﬁéﬂé\%}ﬂ be tested

(farRptails ofpimsiBids atcdixpmple 2mabpvhle i npl enented the Positive
Control and set an expression threshold hosed on 5
MAGE- A3 expression in this well characteriLed RNA

Prickut dekpetithertdR tavaye dfehat @3B A% TodNldn MASEYAT Tiest tongddNg plasmids

coﬁf;e(l%l?n tsl\gz?(g% gl%lé?:ﬂg)r@]lts t(? he%e{r{?%e%flte@gl I%g%on oK %@Hﬁ%ﬁanh ?Etgcted n

signnicbaeapens. St or age Conditions Al RNA and DNA
i ncluding plasm ds, P53 positive control DNA, clinical
FFPET RNA, UHR, 10 GERL, and STAC are stored at -80C.
Egbh blamisltDNPeﬂfg@ﬂﬁ wasi tgpgdd undl iripg cagnat Ve deiferdRNAN s @ntrdidoxs (20, 2, 0.2,

I
OB PREOE M 08T Tt S Sery
trafxaipisi S\mptay 6% ExPeminpten Cahcenegtonngplemig DNfewss detegmined by
J?l%ﬁ’xgﬁﬁna‘{@shh DNA pl asm ds containing MAGE-A fam |y

Analysis:

Ct values for MAGE-A3 plasmid were determined and compared with Ct values from MAGE-A1,
MAGE-A2, MAGE-A4, MAGE-A6, MAGE-AS, MAGE-A9, MAGE-A10, MAGE-A11, and
MAGE-A12 plasmids. Delta Ct was calculated by subtracting the MAGE-AX Ct (each related
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menbers Purpose: To determne the ability of the test

to specifically anplify the MAGE- A3 gene while
we@adisng si gni ficant co-anplification/det ect PONERF007/056219

other related genes. 20 Sanple material: Plasm d DNA

cont ai ni n - el ated fam.| nbers will b
R R o B AT o E T BR WS SR iy s useffor the
cakb@y&k.of r odeldr €. Experi nental testing of the COBAS

TagMan MAGE- A3 Test using DNA plasnids containing

MAGE-A fam |y nenbers to determine if related genes
Aaegagiplkitciihed and detected in 25 significant anounts.

Eac I i d DNA sanpl e S test intriplicate a
+ FourDdrs Sl BB Gt 3 & hebteeh ol Rk 52 St siner
plenids eXbptr MRAIGEX6] i ng profile shown in Table 10 was
nodi fied to renove the reverse transcription step at
60C for 20 m nutes. Concentration of plasm d DNA was

MAerermxaladvibyrRe3QrsNanodr op anal ysis.  Analysis:

ues for MAGE: A3 pl asm d.were det, i ned and o
ISP SR S PUBC s IR AT R R gadEn place ormaGE”
hoMAGEL: tAder dVIRIGRA-GAB is iMAGiedABall iGice A9, MAGE- A10,

MAGE- A11, and 35 MAGE-Al2 plasmds. Delta Ct was

cal cul ated by subtracting the MAGE-AX Ct (each rel ated
Ct3/AluWr2 Hd % Xér 7B NGA BE Pl a0 Q610 DB RDE: 1 2faadiFigyireTe Rixevn) belvyv. For

oS 5 Shin BRI e K R Ul LR SR8 ot
in Azaepinalng &ingprd¢. IAR expmcioe| N1 AGEXA Mads ueshdaasicsilder djrieatsaésted
t her

t |t MAGE- 3 ||
et Nt B O RE VRES Vaeas eRb Sl B RaipE A3 and al
othdn plhabide sxcam M AGBUW 6T atie t Badd,Figifie 53 Dolic@shconsn IMYeGE-A3 and

term " CURI E" i. d.in place. of " MAGE": h
MAREA L o eined B 9178 B BetieRS il ENpis s Mt - ARy Shpress

MwalFues are shown for all MAGE plasm ds tested in Table
12 and Figure 17 shown bel ow. For plasm ds where
there was no anplification, a & value of 55 was
Damasit geredesSVIAGE- A hatdeM AGE - ABfoc YITHL 2 pel 0L pdrardOloe paal plasmid DNA

. cycli file. xpect ed \GE- A3 s a h
g B8 PG as £ o B B eti tr = e SR Sk ey i A from
FFPE)sampled & & sGbwiV/al bid@scawethen gT.2 &l EFPE kauiplckOeseycdignl from MAGE-A6
hetween MACGE- A3 a al ot her plasm ds except
wREET R e 8ot S Sl P By P e L s SRR o e e or e
asdd\GE- A3 and MACGE- A6 was not required since 95% of the
atients that express MAGE- A6, al so express MAGE-A3.
ASE R R R BB WA RS and VAGE. A6 for 20 pg. 2
pg, 0.2 pg and 0.02 pg of plasm d DNA
Table 14 shows MAGE-A3 Exclusivity Experiment Validation; control Cts were within validated
range. Experiment passed validation. Tables 15 and 16 show MAGE-A3 Exclusivity Experiment
details.

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-

PCR efficiencies studies.
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input was 9.3, 8.4, 7.8, and 8.2 cycles, respectively.
Since nost MAGE-A3 Ct values for RNA from FFPE

W@ 200phé€s7svas shown to be greater than 27.2 forPEFRE2007/056219

sanpl es tested, signal from MAGE- A6 vviII be m ni nal

P SGE s e gl GV bR POy OEE AL B Gy Mot e

us@gitlteHI(D}aA$ o EqMMﬂMJéLS}IEVAi Vesv@rdetertiibie th dibdag rahde sthBgsay. Ten
Q\I\@t Excldutsvt(%{‘ XD erlmspt Validation; control C's
s WIFFﬁSW IRy e UGS Experi ment passed
val idati on. Tables 15 and 16 show MAGE- A3 Exclusivity
A erl ment details. 30 Linearity and RT-PCR
I°ci ency Purpose: To determine the linearity and
Cirvaney feedch amplcitd fot ban MAGHE-AB ancf-aai wdiepldiesitversGalop (tase 2) of

mat eri Se E Xenogr af.t. GERL
g e slior 8 oF+ el e s gopeae B it poBTPCR. RT-
PCH aiflplFiRati B& (W20 A4 hitdREd uRad hERPZQOF:056219
Procedure: FFPE Xenograft GERL RNA was 2-fold serial
diluted from100 ng to 0.1 ng and tested wusing the

S165BAY/ I dathdarn) MAGIDIiAatibe Etfidacdet®r m ne the |inear
range of the assay. Ten replicates were tested at
each concentration level. 5 Analysis: C values for

Amplifivati @i fficiadcg of Oiis dqmtvliierM@cGE}O% e Sala@t(m@mAe Ct—

PR e T e a0 o e Pl S r o ot i 1o

deefhine e Meiie €t 0bpeRAvdedSs, sRhdar®ERiaiop hid pea@tii o@é\fﬁcwnt of variaition

AL ROL S8, LG TSR SN A0, R0

Anpl | ficati on Efficiency of 2 is equivalent to 100%
A ? MAGE-A3 & - 3-actin Ct) for each
Cf‘é”rﬁﬁ”icﬁ {léerﬁﬂéé"eﬁ’fl tted versus | og (base 2) of input
Licaneapd éfald Bsyafas Ri&ntited bdet eh el ldwie: dedrtaa Ct sl ope.

Ayer s...stagndard devi ati on and percent coefficient
MAPEATEREY Font 15 (%V) for MAGE-A3 Ct, (3-actin Ct
B-autidl (DeEMt-as%t were cal culated fromall ten replicates

Criteria Linearity: Linear range of the
D%?sc,cgg gd%/c‘ﬂeterm ned based on the following criteria:

-ONDEB A3 CChloffid\x &16% 20 (3-actin & CV < 5% Delta & CV
R2<>6.9% -0.10 < Delta C slope < 0.10 R2 > 0.95

Acceptance Criteria RT-PCR Efficiency:

MAGE-A3 RT-PCR Amplification Efficiency > 80 %

B-actin RT-PCR Amplification Efficiency > 80 %

RT-PCR Amplification Efficiency difference between MAGE-A3 and (-actin within 10 %

Linearity / RT-PCR Efficiency Results

Figure 20 shows a graph with log (base 2) of RNA input versus Ct values for MAGE-A3 and
B-actin. The COBAS TagMan MAGE-A3 Test is linear between input values of 100 — 0.1 ng of
GERL RNA extracted from FFPE Xenograft using the QIAGEN method based on R2 values.

R2 values were 0.983 for MAGE-A3 and 0.998 for p-actin. These values are above the specification
of R2 > 0.95. In addition, both MAGE-A3 and B-actin Ct for all 10 replicates at each level tested

are below the specification of CV < 5 % as shown in Table 17.
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Acceptance Criteria RT-PCR Efficiency: 25 MAGE- A3

RT-PCR Amplification Efficiency > 80 % (3-actin
WOTWPTRSS26apl i fication Efficiency > 80 % RT- PCRPCT/EP2007/056219

Amplification Efficiency difference between MAGE- A3

TR ASH Rt Phlersy el e S8 i ogtin S5 Pt e frgglove of

thé hiasenajtedfromRiNAdtting Pk (bye s oiSR IO inpat wesis CovalMAGEMBGBIAG and B-

.3-acti.n_. Th AS TaqMa CGE- is |i .
ac Iéf}%g,él Iﬁrrﬂrllgbrﬁtq9v eﬁg@llgﬁ(‘%tﬁ%ﬁ%@elﬁ’}’f&g ﬁgﬂ%ﬁ{ éa&ﬁkﬂ%ﬁﬁr&ed using the

forxtingejuadord r om FFPE Xenograft using the Q ACEN net hod
based on R2 values. R2 values were 0.983 for MAGE- A3
and 0.998 for (3-actin. These values are above the
speci f i catlogn- -1afogfRase2) DABDlifidatiomHficieh®nAEDPOt h MAGE- A3
and (3-actin & for all 10 replicates at each | evel
tested 35 are bel ow the specification of CV < 5 % as
AmpitimationefTadlce fok fvas 2.39 (MDY2RAd 2.06 7183 6%) for MAGE-A3 and B-actin,

B RCEN RS A 2 AT URe S BT BT RS ShEence i

ABbetwtdhahd twogefB K a0ed vhidinv4elaRb tithie thaogedifdasen )+ 1f %.
RNA i nput versus C values for MAGE-A3 and (3- actin
shown in Figure 19. The anplification efficiency of
Fiftlke BCRo6an ghagh 6ah tugl (bdse d) afRNW inptie ershiobélovitbgtween MAGE-A3 and

uation; 5 Sl - -1/ 2) *. lif [
b oi B Ppef D et B ETTEkpeeisoae rr G 0 e o
loydsDIevery oA 2nplBtedtdd)B.2104). 1@y, tHYBEEY A3 Driial C( Basadbidthe specification
ti . A b th ifi [ f 80%
orp P Rty i SN R o P iR e fsofagete orhe
asigt Tvedheirhéngt WhHthg eR@suswaGERIIX SogtaiRNA ivas al so within

he cifigation of + 10 % Figure 20 shows a graph
lo&fintgﬁ%ﬁ%élg(ogggé‘ 2) of RNA input versus Delta Ct between
MAGE- A3 and 3-actin. Delta C slope is 0.0474, well

wthin the sl ope specification of, - é&t .0.10. At
srEh Bt e aD S et P ey AR T ot Ly e
ng), the %V for Delta & was above the specification
f20°/,§\§ resul t ﬁhelas t [ t_,lL5 ls .. .
b, S R b TR ST ons R YAl b Bl Lineariy
/ RhBCR Effecddncy Brygemoiit dlidat@asay usi ng GERL Xenograft RNA
i 0 ng -.,0. 32 of %IA .Based o E%SG dat a,
Crlals RS VRPE! P PREER R A PR
efficiency were net. 20 Table 18 shows RT-PCR
Lj £ caq(,' n Efficiency of C%—AS d (3-acti.n;
TaRLES P 2 474 & e, (e REF BT EeEy Bttt el rent
Val i dation Control Cis were within validated range.
eriment . sed,.yalidation. 25 Tables 20, 21 and 22
A'%?)%Wléénsﬂvﬁggﬁﬁtﬁf “IFOBCR Ef fi ci ency Experi ment
Pubets@iTloSstablish 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 extracted from
two FFPE xenografts 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 experiments in order to test 5% GERL
RNA 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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Anal ytical Sensitivity (Limt of Detection) Purpose:

To establish the | owest concentrati on RNA where
WORBEAMB7gene expression can be detected by tPEI/EP2007/056219

C(BASTm TagMan MAGE- A3 Test at | east 95% of the tine.

terial: Analytic
P AT a5 R Lt Kt T st seres of GERL
antl ISTAUTRNIS hﬁbgmhh@o@lé\@ENf RNeaiayut eREedddt (106, 56 25, and 12.5 ng). Six
ddlt onab DI\La % . RNA was extracted from two
re LRSEIAFTES 81 0ved fromtwo different RNA cel |
Aﬂlauy?:BSDetaﬂeneXe“ml&gé\a:f bf RMeA er wigch + 95% positGHRlrate K MYSGIB A3 is obtained
0 af referred to as STAC does

baron e TR AR bl b P Rese twe Xenograf e

Asveptence Seickrih arO s ug énpaXPeedl iR {os détectiof dBr% GERLest 5%
CGERL 35 RNA in a background of 95% STAC RNA, 1% GERL
RNA i n a background of 99% STAC RNA, and 0. 5% GERL

LiltNBy Deveaiob ®eduggs ound of 99. 5% STAC RNA. These three

di fferent ,m xtures.of RL and AC R re.teste
ot S S P R N Bl gpe TR TG o U Tty et ey g hsrimens
deRGBEERZRIO P OLD. %}g&terﬁf‘:@t}ﬁghﬂ & thell @ﬁmﬂége, thoMAdR A8 aﬁdé&d&tin$ts from
r.at rom ndependent uti ons. seri es of o
g BN R a R s S SRE T PLUBLRR) RRR Pt and 0%

confdeacd lﬁﬁﬂtseﬁbré dzﬂ)@datéil&“or tB5MAa}ES|A1 AndP-n@ih.CtSiBésed on these calculations,

AERL 1 5% Por SRR ATk Mt B AATbLgE o v

sappleitd bevaohyiddfra:t #hif. okt rMAGr KA\ GIS AB biid-aeiE ardshbas edrable 28tand Table
v lLue wt h n f th S .
255l & B Py Ee-BR A <Pl ToBE 2 g
detection of 1% GERL Limt of Detection Results Ht

. s def.i ear
vilio? DB DER SR RN |tk e S 0B R i
detetet] Bi9S % efabe time Bged@t MAGENR3 Chiallap 6itbfh theeliClied ramgge, the assay.
t he MAGE- A3 .and -actin Gs . from the 0.39 ng RNA
AL EaR b Bl St b S Reb et B noar
range) wer e averaged and 95% confidence limts were
ated  for th ased on
L BB BBR sy e B R pph Table 27
B- ﬁmlualEX Oor3d] Cts afed;hé\ian @Cltable 2€t Comtsll Cherd esiEn vdianteB2inde.
Efor th wa e.Lo be considered a hit. Ht rates for
Wﬁ\@e%gasg n‘F%’al%tl n are shown in Table 23 and Tabl e
15 25. Hit rate percentages for MAGE-A3 and (3-actin
S in T 24 and .T 6.. Limt of.
TR Rl Bnaflets i PR st st
diluted in 99% STAC RNA is detected > 95 % of the
M?%%}e%ba ed on MAGE-A3 Ct falling within the validated

O67“"Re assay. Acceptance Criteria for
Pu@pnaé Yliol comblatSeimidrdds whlidate(thd 0DBAST DeMea M AGY-Adrkestmad a Prototype

Li ection Experiment Validation. MAGE Gene
A%erfgfmc?l%jng?ﬁmg?kés shown in Table 27; 3-actin HEX
Sa@piet hatriaCl ppedxenSEp WD dliﬂici]&tﬂPET%&npléboﬂaﬂmuat@qﬁgliﬁ}r ®ere analyzed
usyr\lﬁgtthhel tge ¥8JB!A§ a[Iac%glarE ﬁ'l%-m '?éﬁ% %?n%tthmgt%g’%e nglaly.d ation.

Procedure: RNA was extracted using the QTAGEN™ RNeasy FFPE Kit with additional DNase
Step. One extraction was performed for each FFPET sample, the sample was split and one aliquot
was tested by COBAS TagMan MAGE-A3 Test and one aliquot was tested using the prototype

assay. Identical controls were run for both assays to establish the MAGE-A3 expression threshold.

41



10

15

20

25

30

35

25 Tabl e 29; Table 30; and Table 31 show Limt of
Det ecti on Experinment Details Method Correl ation
w0476 To correl ate and cross vali date the BOBREDIM/056219
TagMan MAGE- A3 Test and a Prototype Assay on clinica
AF PET sanples. 30 Sanple material: Approximtely 120
°Ri cal FFPET sanpl es of adequate quality were
TIRNAGEESD call Sorivgeli sapple e CpBAT af acva oMiGEvABaste i thaMIAGE-A3

BT bao TGRS 6F BT RRGHS el te T vo assys were

co&ﬁidﬂeﬂ tooR@ablisbNag@sitiht @d.ncfIMiee BXEdhgatatdd Perd@s agrednicdt vadeks of the
R gr each FFPET sanple, the sanple was split and one

MPi%lot 35 was tested by COBAS TagMan MAGE- A3 Test

and one aliquot was tested using t he prototype assay.

| dentical co were ru or bath assays t
Fog BTSN PEFFTR Cakl& OrR3 YIS PE@?F‘ RIS R ﬁfip {ipPCR assay for
fre2B0 sl & iRe RCTéER2 000 @mb624ts. Anal ysis: The MAGE- A3

call for each sanple was reported as postive or

negati ve based on the MAGE- A3 expression threshold
P@ﬁﬂﬁbﬁC@dpd@@toﬁH&&eﬁE@reeﬁl‘dﬁt €0 0f fapRs cdrestly ¢afledBIAGERA3 expressor / #

he ssa conpared to establish the
nﬂ%ﬁﬁ$f*ﬂ? %ﬁ%ﬁ%mﬁﬁlve by conparator percent agreenent

values of the 5 RM5S test. For percent agreenent

i ons esul S _obt ai V|ousl
NGRu et openins RS oo drr s Phd Sl s Be Ao
expessot/ vieurthes o Dgadhplet tesed ull0G. 10 P03|t|ve by Conpar at or
Percent Agreenent - # of sanples correctly called
MAGE- A3 expressor / # nunber of sanples tested * 100
A&b@ﬂkh@ﬁmbw:Cbnparator Percent Agreenent - # of

A3 - /
riRbero L Feefn™ o0 15 Accopt ance

Négaiiteddyl GimpRasir Pervent ByreGasmariator Percent Agreement >
85% Negative by Conparator Percent Agreenent > 85% 20
Cross-validation of clinical specinens froma NSCLC
Croshvalidaion bf ¢lalcalvspscipersfionmENSCIOC alsses 8iat Wds pefoshedity &sess the

and negative, b onpar at or perce f
S SR o B PR B e PRGBS Hogflp T 5 Tese
Tmmwtypammm@s vas geipas ednqfardi@fortthds &udies. In the event of
.studies. In the event of . discor bet ween
b nE ek Bl S Su bR SRET RES Bengh ST LE N Rozen ssue
thitmes hotfniaazly rhicwsdigectddnatul disesuserbiior digdoedaht rysult resolution.
m cro-di ssected woul d be used for discordant result

resolution. 25 Using the Q AGEN RNeasy FFPE net hod
Usihg the QheGIDNRSNeady FiFfPH @gthod fvith el N4AAdgess oextd, ROtAelas extracted

from 131 manually micro-dissected clinical FFPE specimens. Each sample was then divided
equally between RMS and RGI for testing using the RMS COBAS TagMan MAGE-A3 Test and
the RGI prototype assay. Data analysis was performed as described in Section 3, in this report

where MAGE-A3 expression threshold was determined based on the 1% GERL RNA control.

Method Correlation / Cross Validation Results

RNA samples were extracted from 131 NSCLC FFPE clinical specimens. Seven samples had
genomic DNA contamination greater than 25% based on the RGI’s RT control reaction. These
samples were excluded from the positive and negative by comparator percent agreement
calculations. Additionally, there were 6 indeterminate results from the COBAS assay and 15 from

the prototype assay where either the sample did not have enough material based on B-actin Ct

42



10

15

20

25

30

35

from 131 manual |y m cro-di ssected clinical FFPE

speci nens. Each sanple was then divided equally
Wheire€i87RVMS and RA for testing using the RVEPAIBEEH07/056219

Taql\/an MAGE- A3 Test and the RE@ prototype assay. Data

Sl S was rforned r bed ection 3, .in
o R s BT i S RABRCRIS Ssredet Br B Rrughuisohikbe
thdetoht, ButnedVihasea’ Cﬂwishlﬁitsgfk’otmﬁihegmle Q‘(HHer‘eﬁilt, thedy®ickod 7 results
i.dati on Results

Co [ /| C I
R PE T Fiah hRE TR PRR bt b BT peusea or
th&EQ ¥R aBduiph &ﬁc((j)hx’pﬁke tl%&ﬂ'ﬂ aifterddNAste Onbla BlE)’1 Jhd @v{eregrceﬁi_(r)ﬁfance between
on the ' r ction es
8BRS B3RS s Bt i 8 0 TS e U 10 T BC ke o) U5 irator
pefefiaioiceel Wl he TuarAR tedt uﬁﬁg e pltot(ﬁgfeaﬁﬁ? i the gotd HtaidardN & as 59/ 64
[ 1 th t t
o eAE el PR PR of P s ot g SEELLY AT m he

ca& dfiacortide resﬂmlie@vedm the COIB ASaine pﬁiﬁﬂy{@hlssﬁﬁi, egsilal gebasedby frozen
-actin. Ct 42 2007/ 147 P P2007/ 056219
nsf)lfft él?lﬂlg a?"ﬂglsl ‘?’Eﬁee‘ésrex\géﬁif vesseen 3108&1%(?% "~ MAGE- A3

expression for the sarrpl e was above the threshold,

oo i el 155 Reh e e DB P Pty monsinaed

coatvildahOBbetves ite T FB ASTartd ez Btat w2 mytrawdtchndda:taace between the
used for. the cr 03S; val

t hat
e e oS i Byt atef SRR AP s b Bl aiscordance,
posiies &y donpaneo petadt sgrb@iane@mh SCOBAS BEBASI@tsE 61/64 y98.4% and

8/ 107 91.6.% (Ta 3
gy AR EPANDY PeRer BTG PE TR DY ke e bt
usi ng the prototype assay as the "gold standard” was
whi |
g dvatinenl Cobtady BEHR MGG SUTEEDBASgamppmaci-a3
Tdsheceedabtie gfeciditai00y degl?dater eanlbt Quiled 889 MhHe heceflakdASriarid for
t ted by f t
P P R 3T b 8 bt Y B e BB Ve M Scor dance
(Table 34). 10 O the 9 sarrpl es wth discordant
ts bet he COBAS t ot 7
vt doas e B B aanCe SRT RO T CcBAS and 1 ozen
ExpsiSays CammblMM@maﬁd Cathedhoaniadablans; eEk;ehmeerohhﬁ B-actin Gene Cts
{ ot d t
PR R B Ve POTd PRI u-HRudshBirobe Milet T gyor
conpar at or percent agreemsnt of the COBAS assays

MR R oh DRt Vit S O Reils BE3RN Y B gAtles a7 38 and 30

97.7 % (Table 34). The Positive and Negative by
RCo a}%@tor Percent Agreenent of the COBAS TagMan
Y Test exceeded the specifications of greater
Purfras Demoedtaad refirodud bty ddieoacoeptod ieeescadrdse dat@sdiOgencrated by

milaR e i 20 R R Gl B R GHer ey 0Ok MU A R

Saopit matrial/al i dati on Experi rrent Cont rol MACE Gene Ci s

12%%1%8136{?%% nigig%a lg %%%ﬂ%%ﬁﬁ%lﬁ?@hggpﬁ%gﬁwwggl laglgs a%rtg e>|;]tracted using the
QMIGHN RNva) FHRE Ed wihmpese ERjgestionsap aplsgdted/ dbtedat isorg.the COBAS
TagMan MAGE-A3 Test.

Procedure:
The study consisted of two replicates per sample.

Two reagent lots were tested for QLAGEN sample preparation and TagMan reagents.
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25 Method Correlation / Cross Validation Experinment
Details are shown in Tables 37, 38 and 39.

wWOR@rodsce bi | ity Purpose: Denonstrate reproducP®i/EP1097/056219
and robustness of the test across data sets generat ed

b mul ti pl e ope ors.on nmultiple days.wit e,
ExpiEi B RRE e A Benpe S gge e B ditreren
COBA S Thgan Am@Fpkes from manual |y m crodi ssect ed

NSCLC FFPE O i nical Sanples were extracted using the

Q AGEN RNeasy FFPE Kit with DNase | Digestion step and
Amigplst fi ed/ det ect ed usi ng the COBAS TaqMan MAGE- A3

35 P d t.ud

MAGT 4 PGP S i ML agRR T Raire "R oo RT-PCR
reﬁl&ﬁteQIMMoﬁﬁMﬁb@ -A0% eplarAatisosicdfod cvEagivhlitatcdageditts samphk3

WO 2007/ 147876, PCT/ EP2007/ 0562 ts )
R OP B b B B PP G RRE S BT OGS SREE S P Efgied from the
Delays valsé BgwienOAGEfASr @t the m&gerfa(qd@mﬁﬁl b@xﬁ@ll ety K/|E3(C$E—A3

n for each clinica .

xR o PO R TR Ao S g PPLYA S e ciferent
dayephd peatb@sed uking Behikoh iCoreladdCGE- A3 cal | was assessed for

every replicate fromeach sanple. Reproducibility was

al so based upon conpari son of MAGE- A3 gene expression
Aeaptedtk griediaf rom the Delta C val ue betvveen MAGE- A3

(3ractin ne. Conpari so
- B0 BT B0 RalERE oo CRER B TS FREPERT T Sgenf Retection of
th¢ O Sest (B%s(tiEijemlsnun &p@n ahdwshianch replicaled. f erent 10 days
wa rme ear son Correl ation. Acceptance
Peﬁs?lfg?rf%é%log g@é” f\‘?%@% ec?al | concordance between
sanples that are at least 3X the Limt of Detection of

st. (3% GERL) fromrun to run and within run
Rﬁipéorﬁlluflléli{yelge U5 Pear son Correl ation > 90% bet ween

MA&&IEFA&EEXer@lpﬁ Qbtgghiohd ik tHe Y utRBfSael & MAGE-AB3: xfiepicdgBdt determines if a
old is toff. |l evel of - A3 ex i,on .

oA e ar MRS R iRl Rto Gt et b8 SIAGRGRS Represion

eqgfiec oif abvd thamhreliidiewalhave PMAGH’:AS poditive cMAGH rA3:ive treatrnent Patients

WK PAtEeA R e oy P R A RS QLRGP syt and not

re&&telt&ﬁllh&nt R firbd by Aﬁdlésxﬁ tessst otrelbededvn tiee AGE esshabssion call
foWIal I 2,8 ﬁ w atl Ve call and not receive
W@%fﬂﬁrﬁlﬁ} ﬁé%ﬁl Hlewiy ?ayl Y udies of the test were
MBA&Ees3 Bxpréskion VAEERoRB= Ex@iraesn;Cmf 108t IGERLOConat-hMAGE-A3 Ct 1%
G ?i ntgorb using the follow ng equations: MAGE- A3
@g 8% n Threshold - 2~ ((3-actin C of 100% GERL
MEGiEE A D Expreshbékor ABni Gl spkcloen =27 (B-actin Ct of specimen — MAGE-A3 Ct of
specimen)
In addition, assay reproducibility was assessed by comparing the correlation of MAGE-A3
expression between the two runs by Pearson Product-Moment Correlation Coefficient (r). Table 40
and Table 37 show the MAGE-A3 expression threshold generated from the GERL RNA controls
tested with Run 1 and 2 based on delta Ct between B-actin and MAGE-A3. Table 41 and Table 43

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
shows Run 2 — MAGE-A3 Expression Call for Reproducibility Specimens
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25 CERL Control) MAGE-A3 Expression for clinica

speci nen -2 ((3-actin C of specinen - MAGE-A3 O of
wep®ciiemsng | n addition, assay reproducibility REEEP2007/056219

assessed by conparing the correlation of MAGE- A3

e ressi on et ween t WO, r.un sSon .
Fop e niear o egrs LG folRbaT Ry A SRS BFftessipn gyiLbejypen the two
rui0 Iredaditida k@y prainawilityheas Miekse By exppasssihe tortdtios VA GE-A3

enerated fromthe L R ontr ol ested wth R
o5 st ViR b trpar ey Y E PR G ConceSAdor reason
Coteebltien @dcféticht habb €8 ABhenshmparidgev MAGAASpER$ibn hdweeBdlihwo

.of the 12 specinens. tested,in.Runs 1 and 2. Table 42
Bt i e SR R AL B B SR s ol 4 11 om GERL
RNA Controls; Table 43 35 shows Run 2 - MAGE- A3

pr.essi | 1. for Reproducibility Specinens, 44 .
B R B PR YO 500! Elseeat L T B s Paggriment
pakhergidage. 100% correl ati on for MAGE- A3 expression cal
between the two runs. In addition, assay
reproduci bility was assessed by conparing the
Rapasdiabidityl xpethedvVBehiAde slexprie $shlanshbet aneen t he two
runs by Pearson Product-Mmnent Correl ati on Coefficient
(r). Pearson Correlation Coefficient was 0.987 when
conpari ng MAGE- A3 Expression between the two 5
di 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 Experinent Details are shown in Tables
45, 46 and 47 45 WD 2007/147876 PCT/ EP2007/ 056219
CLAIM5. 1. A prinmer conprising the nucl eotide sequence
of any of SEQID NO 3-12. 5 2. A set of priners
conprising one or nore of the foll ow ng pairs of
primers: a) SEQID NGO 3 and 4; b) SEQID NO 5 and
6; c¢) SEQIDNO 7 and 8; d) SEQID NGO 9 and 10; and
10 e) SEQID NO 11 and 12. 3. A set of priners
conprising one or nore of the foll ow ng pairs of
primers: a) SEQID NGO 3 and 4; and b) SEQID NO 5
and 6 15
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4. A set of priners conprising one or nore of the
followng pairs of prinmers: a) SEQID NO 7 and 8; b)
WEEQMPSNO 9 and 10; and c¢) SEQ ID NO 11 anRCT/RP2002@56219

5. A probe conprising the nucl eoti de sequence of any
C@%@EE_Q I D I\IO 13 to 17, 53 or 54. 6. AKkit
ising: (i) a formard primer; 25 (ii) a reverse
prinmer; and (iii) a probe, in which conmponents (i),
)

RO NN R ST R N

in which at | east one of the target sequences of (i)

dffes St onencleotl
2. St Pt braaitieoap@et g o PGHRGY wae A
a) SHQIIPAN():(Beand@; sequences and in which the set is
le.o ing used to discrimnate between MAGE- A3
b@%galgl\wel\%éfaﬂ@%? A kit conprising: (i) a forward
¢)SHQMY NO3%afdd;) a reverse priner; and (iii) a probe,

Q7/ 147876 PCT/ EP2007/ 056219 in whi ch
d>§%§?§§d\i‘g 93“%’ §an5i i) and (iii) are capable of

e) BERIMbANGI Ingnd 2.2 t ar get sequence of MAGE- A3 under
stringent conditions, and in which at | east one of the
target sequences of (i), (ii) or (iii) differs by at

3. lAeasdf poinersrudbedid @he of mnRal ed (bl wikpepade uff prhednnt regi on

CGE- A6 ucl eoti de sequence and in which the
a)ggfgIE?(E/g 8 Sf  bei ng used to discrimnate between
b)IBBGHDAEOMdMAGE-A& 5 8. Akit conprising the

follow ng conponents: (i) at |east one priner
according to claim1 or set of primers according to

4, Ayt @fpri@lesicompisiigond or mna of the Yfolmtwiggaat ofypiEnday: obe

t laimb5. 9. AKkit di t | ai m 8,
a)@@@ﬁf}%@% ;: gl ;Jnal r of pri Imergcggtrj I(|n|g) g grglbg] in
b)wﬁmbmmﬂeniandlo (i) conprises SEQ ID NO 3 and 4;

onen ii) conprises SEQ ID NO 13 10. A kit
")3@@&?53%3 taBé &éla: )m 8, ngoln;r?si ng (i) a pair of pr: ner s
and (ii) a probe, in mhich conponent (i) conprises
EQ ID NQO. .5 d 6; t
5. R i oo B e S EREAT b 1 KOREY k5P

(i) a pair of primers and (ii) a probe, in which
onent. (i) conprises SEQID NO 7 and 8; and
62\3%08%’%1“%“) conprises SEQ I D NO 15

(i) a forward primer;
(ii) a reverse primer; and

(iii) a probe,

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

under stringent conditions, and in which at least one of the target sequences of (i), (ii) or (iii) differs

by at least one nucleotide compared to the equivalent region of all other MAGE A nucleotide
sequences and in which the set is capable of being used to discriminate between MAGE-A3 and

MAGE-A6.

7. A kit comprising:
(i) a forward primer;
(ii) a reverse primer; and

(iii) a probe,
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12. A kit according to claim8, conprising (i) a pair

of prinmers and (ii) a probe, in which conponent (i)
weomwpnases SEQ ID NO 9 and 10; and conponent B¢T/EP2007/056219

conprises SEQ ID NGO 16 20 13. A kit according to claim

< GRr R eBh b b O P pLBBRGR o gk SyRafgTraace as

undl&; strageht compnghd {ni whichco [mstft Ioﬁ@Sf thEGQrgkDBedNBncel 6f ¥ (ii)Ar (iii) differs

byp%t elar% (rc:)geo %L%l:?n%ﬁlet c)%mgllrg 8)6@6 eqiuﬁf {: Y%O%%%%%MZW% Aé%ucgeo ide sequence
an@ QNPhikls &8 sébQ@apdBldNDbeihd ugdb dizirinamie EowgEa MAGE(A3i ahd MAGE-AS6.
conprises SEQ ID NO 53 or SEQID NO 54 15. A nethod
for determ ning the presence or absence of MAGE- A3
8. pagi doirlpﬁimhgjflﬁe tfb’llotvﬁ@&:dﬁponeﬁl@mi)rai Ehdignd frans heprdidg to claim 1 or set of

contactin d nucl e . sequence o tain r
e Gt PE iy o5 EBl e g A ah i SRR e P bLloing
primer according to cIa|n11 set of priners accordlng
9. grqq%r(]:%lorglg% gfcgzglhg'? i;oanpélﬁspg 8.? E [ ;glgﬁ?frpgi%%?s[agld g_llﬁ atp%é)e IAWhIC% component
(Hrempads SEQPRINGE Btand # 2:@0 0ShSoneR TN dosipAg:s SHO IBtN: 1®f
contacting an isolated nucl eoti de sequence obtained
or derived froma biological sanple with at | east one
10pAikireccoad e dlaivg 8f @nplisingli) Sfrirlof pastrs@hd @) b PRILS, in which component

oFPaREs B BT BT T ey rPERASERTENE T ana

asseSS|ng whet her MAGE-A3 is expressed in the sanple

4 7/ 147876 PCT/.EP2007/ 05 219 1
11 g éﬁltﬁ] ci)scp e to félmgu(ipmg?m% )neb]ﬁl Hamfrﬁ éﬂ%?lﬁ p%)ogg in ngcg component
(iyaombiidey SBQ IR NI Cla20 8 Ml csepuenci) coaptdsed SEQADINIG15 n t he
sanple the anplified nucleotide sequence. 18. A nethod

for determ ning the presence or absence of MAGE- A3
12pAsiittabaoedih e Laim 8] @aipeisind (iCopadr df primgrs anditiaa piobg, i@which component

T N TR R R IS

accordlng to cIain11 or probe accordlng claim5. 19.
The. further
3G RPRRT Wy O GEE R Py G Rt PR 2B 13 PREB s componen
(Hhyhpiics SBQ IDING:Ne aat 12; aasdonpnaenp(ii) c@npries $IEQ@ bz Noader
stringent conditions, thereby detecting 10 whether
the tunour tissue is MAGE- A3 positive. 20. The net hod
1404 kitlaa¢ondidio cfaiih B n@inpaang (i) spangpfiplimestaep(iQh ptode,ngwhich component

oZaiianohybthidaad £ Erherit LG S Tyile Rl Fsea

NQisebe. 15 21. A nethod according to any of clainms 15
to 20 in which the biological sanple is frozen tissue.
22. A nethod according to any of clains 15 to 20 in
15WAlnadthakd h“ﬁ dateﬁhi@‘gllg cigtl prasamplogatisencpar BIAIGIMAS poseise tusdr tissue,
tissue, ﬁ‘netho f treatin

23. tLeqi .

copsRaPs L AgP Torsp @y e mg A b HER S "ueheB R B oy doriyed from a
bitlbgisdl eamEx piiiesdest dMAEEmAScugling (o demreidn Oﬁ)rﬁrﬁermyordiﬁlg to any of

clains, 15 to 22 an d the d erin tion
i T4 PRg SRR s e T R el spBBERE Mo he

pati ent.
16. A method of patient diagnosis comprising the step of contacting an isolated nucleotide
sequence obtained or derived from a biological sample with at least one primer according to claim

1, set of primers according to any of claims 2 to 4, probe according to claim 5 or kit according to

any of claims 6 to 14 and assessing whether MAGE-A3 is expressed in the sample.
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24. A nethod of treating a patient susceptible to
recurrence of a MAGE- A3 expressing tunour, the 25

w207 a#m87havi ng been treated to renove/treat MAGEERR07/056219
expressing tunmour tissue, the nethod conprising:

(EEELTLE e et A PLLECL B LA 1 SSHE ke oens

and Hett@ing 2n @a chnipheihe adplirRl at@Edingsegquaoerposi ti on
conprising a MAGE-A3 specific immunotherapeutic to
said patient. 30 25. Use of a conposition conprising a
18VAGEtIAY sk eihinihgitemideidier apaidt bEMAGH- A8 positivd fnagdud figue,
of .a medi canent. for the treatnent of tie L
co i g TRl BTt 3 ke ke e B oG e B R o o logics sample
with adabt@nt pligeriad@nding foethiras oh probdigecddiink-cAdn 8Xpr essi ng
tunmour tissue using the nethod of any of clainms 15 to
22. 35 26. Use of a a conposition conprising a MAGE- A3
195 DiecCihEth@l df BN esag@BLhgilg: sidp of Naemmmihg abdtti éhe i@iatdl nucleotide
medi canent f or tqe treatnment of a patient su cegtiblg .
seg%n?eéy%&%eﬁ é(éth&at Cash IR IRST %r)P[S?bS élg&‘ﬁ étrm%%lt gRpditions, thereby detecting
w2 ht AAB061iR0Tis BPROO-A3GhERILO tunour, in which a
patient is identified as having MAGE- A3 expressing
tunour tissue using the nethod of any of clains 15 to
202 2he Bathoddf i 09 fathetiS&@npRCiRE fidisteg of Gsiriy siaf hydlidikatidn Z3detect
tq 26, i ich the conposition conprising a 5
whgheEa g igtids Fedent e RORRab HsatieRE BT BoBons” wnce- A2
antigen or peptide thereof. 28. A nethod or use
accordi.ng to claim .in ich the -A3 antigen.or .
21 8 kBl Snghiiln S LLP Ty bl VSR PR T ren e
EVDPI GHLY. 10 29. A nethod or use according to any of
cl ai 27 to 28 in i.ch 1t he MACGE- ntigen or, .
22 g ok aby o MR 1 1.5 20 L igh e B eG efplspapattin
pr36rvediigyeé. hod or use according to claim29 in which the
carrier protein is selected fromprotein Db NS 1 or

CLyt A or fragments thereof. 15 31. A nethod or use
23agaudtighdg tréding A patizht @hgtissg: 23teintinid @ whitheratpiatdnt’s henour tissue

it furt [ A ' t. 32.. A .
o RRTR B2 bR B P R PR ARS 2 Wb frne
coappdi@nbmpasipg 4 BIRASGIDAR sarifithihRudnheZpeambiteghiicans of :
3D-MPL; alum niumsalts; CpG contai ning

ol i gonucl eoti des; saponi n-contai ning adjuvants such
2428 nf @Bl o6 rredtiSCOMB]enGiubeeplibl@treturrentd los 4 BISGE-AAdxpressing tumour, the

l.i posones. 33. met ho ccording to claim31
el SR S B Dy MAGE AR S By Bl henoa
coapritiag: AE@gniting ghaballegiatice’s namndr @SAd exp2Ssed MAGE-A3 using the
method of any of claims 15 to 22 and then administering a composition comprising a MAGE-A3

specific immunotherapeutic to said patient.

25. Use of a composition comprising a MAGE-A3 specific immunotherapeutic in the manufacture
of a medicament for the treatment of a patient suffering from a MAGE-A3 expressing tumour, in
which a patient is identified as having MAGE-A3 expressing tumour tissue using the method of any

of claims 15 to 22.

26. Use of a a composition comprising a MAGE-A3 specific immunotherapeutic in the manufacture

of a medicament for the treatment of a patient susceptible to recurrence of a MAGE-A3 expressing
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tumour, in which a patient is identified as having MAGE-A3 expressing tumour tissue using the

method of any of claims 15 to 22.

27. A method or use according to any of claims 23 to 26, in which the composition comprising a

MAGE-A3 specific immunotherapeutic comprises a MAGE-A3 antigen or peptide thereof.

28. A method or use according to claim 27 in which the MAGE-A3 antigen or peptide thereof
comprises or consists of the peptide EVDPIGHLY.

29. A method or use according to any of claims 27 to 28 in which the MAGE-A3 antigen or peptide

is fused or conjugated to a carrier protein.

30. A method or use according to claim 29 in which the carrier protein is selected from protein D,

NS1 or CLytA or fragments thereof.

31. A method or use according to any of claims 23 to 30, in which the composition further

comprises an adjuvant.
32. A method or use according to claim 31 in which the adjuvant comprises one or more or
combinations of: 3D-MPL; aluminium salts; CpG containing oligonucleotides; saponin-containing

adjuvants such as QS21 or ISCOMs; oil-in-water emulsions; and liposomes.

33. A method or use according to claim 31 or 32 in which the adjuvant comprises 3D-MPL,
CpG containing oligonucleotides and QS21.
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