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GENE - BASED ALGORI THM C CANCER PROGNOSI S Fi el d of the

I nvention. [0001] The present invention is related to
woewereibod and tools for inproving cancer proBODBE006/000064

Background of the Invention [0002] M croarray

profiling, or the assessnment of the nRNA expression

| evel s of hundreds and thousands of genes, has shown

t hat cancer can be divided into distinct nolecul ar

subgr ogpeaRTUSEWERR PEEXUBLY ENCURTED SEUD oCARRJERGE .

These subgroups seemto have distinct clinica

outcones and al so may respond differently to different

Nt aneld & AGEh RRH I GRACRL LECALERREcusBEb ! he

curre under st andi ng of the underlyi ng biol ogy does
acootm@datning "d rdibatdudliisddty owrtdfcad padei dallse cefiesred to

patients. care. ., A s a result for, breast cancer, for.
25 IR €T rfary SHSHEIY (VERy ar VB van Ly & Ehger stltion
drédeat mesd o siutih A HRDiRerapyyOivheRE06 s Aeuhledagyr
inan attenpt to reduce her risk of the breast cancer
Limbeed riolgptdrareranaind & MTdgeedicd. TORNSTEERS 8Ky S-thi s
Syﬁé]\sﬁ Ccut(ﬂ't[e@ r@{giﬁ%}l Yo RENRFIL S tMoRRiint ¥ aQf- WREN
who | "relapse, hence exposing nmany wonen to
opermetessatly sl qotenturatel temeade wateatsnefihe Newes cause
rognostic tools devel oped using mcroarra echnol ogy
thgh% ?)%Jlt et iSRRI I%Rﬁpaﬁcg fl:l?rsc o Paci5ita e%tealef%Fgg on
théreatpenigoHfodeast Gancessgaat ient $hiePaick tem,alheshew
Engl and Journal of Medicine 351:27(2004); Van de
coyplirys deekg MEhgtamd U QU RalsRod pBgh Goféer ladder.
ThS4d é&ggg " Brete i odeARGeld 3896l 20034k to
These genom ¢ tool s may bea much needed i nprovenent _
enavke awrefhtdienisethitiemipalcasst,hdds may0003] be too stiff
Hi st ol ogi cal. gradi ng of breast carcinomas _h l.on
be%%%%e r %B%stsged ?%c%rsolv‘fede osﬁlcgeﬁgl ¢ ar?tencelriari{' %giall% ¥he spud
by PtRGNESHt Sorh NI M@t 0N Hhly movdmaemer ofdespl larger waves.
recommendati ons by the Col |l ege of Anmerican
Path®l by St st q2)ndDri A e 6T TURSTE frrade oResg an apparatus
of pfﬁ’% n’ﬁ_jﬁgé Csd AL Prid Ny anfARC §fhi AN @ JrakRst ABr @asbud
Tas orce serving the rican Joint Conmmttee on
catabezge AICOnglih ndte ipwitae it a vardeddiengigidity -
CCriteri citing insurmountabl e inconsi n
LR e AR TR LT iy LG LS B Ry
crbeital padte reded e d1os i -ntard abs eraweri cvdresirabiiltnt w andidity
he vari ous gradi ng approaches used, resyltin

{ in or
whigh dRIGEPRTET (5P HHR 0 LT Mt dTREHAED WH&%%&%E& the

spRf §1§@d§§§@25g&f@g ds such as those devel oped by
El ston and Ellis (1) , concordance between .
i nEhet invemsidrasl Hedis i imrwvaded Neve i@ @3¢ portei gt that:
_ ade (lo [ ' I cl.ear.l
%ésg%?%¥ e%l Ev\\ﬁ%éz% I%ciga? esﬁ é{)}{r%%r%fsle g L??rlosr g%glaa{:)sé%nfgiegd
undsribi&s nedt aden greagee praserdpual dirf fiheulltopdirtuelinmilcal
,deci sion_making for treat t because their surviya
dipeoFiPe fer NGRS THTRAERIOT AT B R (RIS g the spud

cakPPR5 8! agieddn popsd atd,on Sbid eidr PRI O dnpdnda@e each
(40@? SO@@ A nore accurate grading system woul d

otherohnf bhe b@@melcoemez@rmistwa:faitqrbmfaﬁgiq fslegnd in that
I Lon f ri : cer .

FE SRR o OO S 3] o B CF b Aa e S sppdng foree
1lidiafingsedat o detyi @t ehdnod Igpreel Tespdrisi \epr iTfandhadrfaen tios
. the nobst common anti-estrogen agent prescriped today
infReppg %Hfm%h B O e %ﬁﬁr@%%@f) Ve t“hip Py
cafP% 8t Lhesed Pat i SMwaMtdiy elsapse shemigiesen

tanoxifen in this setting. At present, due to the

positive results of several large trials evaluating

the use of aromatase inhibitors instead of, or in

conmbi nation or sequence with tanoxifen in the adjuvant

setting, there are many options avail able for

post menopausal wonen with hornone responsive breast
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(b) calculating the gene -express ion grade index (or
genom c grade) (G3d) of the tunor sanple using the
wo evoauiB@34 JeG3 JeGl wherein: is the gene expr eBST/BR2006/000064

| evel of nRNA, G a and G3 are sets of genes

up-regul ated in histological grade 1 (HE) and

hi stol ogi cal grade 3 (HG3), pespectively, and j refers

to a probe or probe set . [0009] The tunor sanple nay

beThé& ok d sue ad I | fied My exaaneeions elhectsead nem t he

group consi sting of breast cancer, colon cancer, |un
tyeheRety PprokciRe keafderol Heplo @l IthieaPdaic&f, the spud,
an§a8h T { Ge CAACET o £ PANGIEBALS G EANGHT 1o (RIGEC ¥ 1GAREEal 1y

ovari an cancer, |i1ver cancer, bladder ‘cancer, cancer
ach$ ihetheidbrgctiactof the ciutttandead.r dids canses, a

carci no nel anonma, _or brai.n cancer.. Preferably, the.
mOREHr O AT 58 S B3 Tgi regoryag%lel—@ubdreecgsrtr)ita r?or%llts
thsaligh €a . d¢OOH nddi snFrd i sty Hrdridieyr seorpdiisse the

designating the tunor sanple as lowrisk (Gd) or hi%h

TiFpRkSPLRY Bzl bh THEENE BGHEeS idyrtdde sergas spring
acéfﬁ) in dPbSs £EDOG BN SRy AU d Rel G ing g Pravicdiid ity
a breast cancer treatnent reginmen for a patient
of congi spedt carthagdeln ovenbigke wirorhivgitly itdle depsiignyatricams
of the breast tuppr sanpl.e subm tted to, the anal ysis.
Cr oA IREo GeRt LpFERn] TIF o i ] N s ey T Herrashe
mosh Bf bn atide ssph@ vyatttesg s hios efbsridiat WHe ratan nidmenaf on
the HG@ cases is about -1 and the nmean G3d of the HG3
theageud| gappbyde fSCaPRS ARG TeN AR i JSEFRITEES Faximumn
mof@ht brahd o8, £f n & heo fad a1l alned f riom . difdar etriher,
platforms applying different scales:[0012] The GL gene
wheeebymyhe onpnésie ateteadtonridhqarudaaautiays eaaunde an
atﬁ%g§§sﬁf Tabie §Sd §$§¢q§ed as "Upregulated in grade 1
UAorg*P Preferab Y, e Gi gene set conprises at
| erstedtpbtt hoske genesy ,medrts Moy iynclaedd t he-eenitdade with a
set. The G3_gepe set may caonprise at, | east one gen

. €
SPELPEct 8BCF r bift heng §n bl aE dasiRffEEsadt 1s only
thabPbeouhat edrip g5A0ey Snd APrdn i crPrefier all Yosdd@ &3,
_gene set conprises at least 4 those genes, and may
sihael adectrhegeedt r bonet tud oo farcadot drl lagisedtl 1of occur
intgglingggt%ogécéggnpethod according to the invention
conp¥|ses fie S eps’ of (a) measuring gene expression
i NAacbudbng saoptiee by f eated| ailbdo)ineerrtel afse Soarte and
é;&» for the tunor sanple using.the fornuhi: mher%Ln:l
segPpd SPHLAG BREDE nAtC | ‘?r&fs%%%er £ RERTP RistegiPec TveLy @
£iE8EULRENSECOhA CRPER w1 R dpl iMee Priabe Ry RIRE FIr the
identifies the specific cluster or group of genes, Wi
purgoshecherght yoRg t Hee cliesteed jbiag. i tid sspegi fihe bias
rohe u i 1St | 0t ensj ty, . r
caf fraffhaf @ty £ Lnhfe MRAG IRl S SIRIEEE fpe
spkhngl fistee 1imitO0d dhedts scamboei meitiavay frurdimgrle manner

conprises the,step of classifying the said tunor
bYSBRBPE BasedbbRtoRe T UL QL oTE-Cb § D TIEE S g he
bott&k EQHeCANCEheIBY@PSELId f‘@gﬁiﬁdﬁf. frorpiditsdd RgdsiilRG or

low risk fromhigh risk may be a rel apse score (RS) of
typiepllyooonpriged arowlindepsel deoieeq RIY)stom @rgman o
acEB?ﬁiQtoIhe@Sﬁa@ﬁS S C?fhr_'ﬁ’ll e P&y LU ve a

W .tanoxifen or ofther chenot herapy, enhdocrine
dethemapyd makibodyvahes agyic Bmya ofurertigreatmenite pressure

hodused the person skilled in the art. ,

o PE bR R ARRgu LA HEL T b GHCas < BrTehn (RS A4 fpyLinder
witBMexkEepist 80 Lbdvd henkar®) wadidiey naye b firemidssue

afflicted by a cancer selected fromthe group

consi sting of breast cancer, colon cancer, |ung

cancer, prostate cancer, hepatocellul ar cancer,

gastric cancer, pancreatic cancer, cervical cancer

ovari an cancer, |iver cancer, bladder cancer, cancer

of the urinary tract, thyroid cancer, renal cancer,

o o o o o o o - -~ . 1 '



| east 4 genes, selected fromthe genes in Table 3
designated as "Up-regulated in grade 1 tunors” or may

W0 p@bas®3t he entire set . The gene may i ncl udePat/BEz@sN00064
4 genes selected fromthe genes in Table 3 designated
as "Upregulated in grade 3 tunors” or may include the
entire set . Brief Descripti®n of the Drawi ngs 0 019]
Figure 1 is representing heat maps showi ng the pattern

indfesGRRE HLNRF @ISWAY Whillke theaspudgchpanabearptandst hef the
validation sets (panel, b ) . The harizontal  axis

forasy r8s FORISRUS P98 Ntu ST §C§6P9ednf tPsvapy AEranbiehenthe

rotdt 1G4 vﬂ_slé.t he, Sepndaiy Ct'h'attevch@nspﬁaep?éﬁﬁy ﬁé{re§xf§rward
corresponds to the genes . The val ues of each

relainiore ard ttrmeweasagsewﬁmee g@ﬁVﬂ-‘Vé| iare phdrpafedl in the

undern t ps enes _a f 0 t
forgs M élgz @Sgl’sg’&e 5( %g p?% geséF Phe! BBha
poi}itngécgme@ smalrleda taeh, th%CtnlaIxQﬁlalml yalubosehbu phkyon

expressed in grade 3 (112 probe sets) . The C3 vaLues
MOYRSF QYN Wl&bw}d%éh@aﬁ@é%ﬁn\?a Qés tR6r aREPmYLator
pr {gﬁl and those with high G3 tend to rel apse earlier

redfdbts) . [0020] Figure 2 shows Kapl an- Mei er RFS
arfetqsicsiisased ot wtheGdepaiebed yagidnthe seGipganel

te?§% for data oled fro E£E§r?§%da |o ﬁggt% ﬁﬁlﬁug

tehdidh |:LQ’VV aamdlemsgh ﬂhesle@weets@rhylgeaeamedmathag splhahg
GG is an inprovenent. over HG (panel c ’ﬁg and e £
et JERES el yJoIP ER &lvathis s &@ﬁﬁlﬂneenéo e BRTCIREr torce
thé[‘?'}eln of s thespatd et Widd RAOL RIRGR0SIHgiRAREhall Foxrce
21 Flgure 3 shows Kapl an- Mei'er RFS anal ysis based
thenfitet NRIrie) regahs helNPIﬁO@;l@@)taéﬂC@s§leﬁ|Se@fll grrther
rov s the nost.i at oth
Wh?@%f%%;ne °& %ﬁuf ﬁh rfhdé% % e SqE%NPh%EC sg?s%
debetmNOdd \a;awerxs;eu_l(epamlﬂqee lai’nfd;ﬁtu)dma'l[héoS@el lcenetcealllt
dat aset was excluded fromthis anaIyS|s b éause

inj HRoniR BtRg tiRRfe ST ST B S g0 A OFitgar §38¢ the

sp RS &a 0T £S5t rplé)_ltagif)f hazay d diatd s fdle HS2 nRaticefhsch
split into Gd and G , shomnng consistent results in
theli iee dmecetmasetaciazdlii ¥ dts @aisies &3t updngd thiet RPring
teggfo ro dﬁélonal hazard regressions, horizontal |ines
are contidence intervals for the hazard ratio. P
Valhke ss peley dedres Momiaty hyedrise dref araiid v esj:npr[ltas(eza]
Fi gure 5 shows di st ant tastasis free suryvi DNFS)
EenpbPRny BRSO FHRA AN - r@ Hr e s &a
hyékeﬁl& oamm@ Sard arf aaitdmﬁﬂ)aiﬂﬁd (S8 |t@1|étrem\tvh
panels b f ) for data fromthe Van de Vijver
When ®he. fowaqze dezs%ﬁrrecétl@wytlse SR %D n)eaa)rSe ol [theatteasioning
n no V, d A€ on th
plun%%gp%%l Jt%vkgéfd% 9 e{]ee%%tﬂee%ehvaa?qghe ot e r?{ee at i \?e on =he
préHbﬁEé @ﬂctmdesc¢ummrﬂﬂ@rusmnettenhmunmaglpiuh@egemeen

nat ur e. %4bﬁ§ ure 6, re res nts .a_geno r%d%
mogp8| SRR bPRY | Rt Y R e R e S e bR
mebR925E £i QUE Errfi R RSO _Kapl an Veyer survi val

curves for distant netastasis free survival for G3

(hFghths pr%w;red Derked BRI sdre gtk oma mecond spring
megﬁ%egi Olglgg% lfggsargtg)ogé(lor{\é)%lfeesr nﬁ:)r%cf g:rétﬂlfy Cs&:eel
|ca and nlcal terns are commonl rstoo
wieae. sketbeding t@eaap®s31ﬁlﬁnﬁﬂréﬂg£m6nﬁn ﬁhanﬁxﬂﬂmawhd

ref orde ed arrangenent of h bridiza Ie array
SCEPRRERYSEa Tl bF e BbTYISOR Akl HoiS e OB
re§HQ§’éf_@éf (aneipsel sbh essedid @m%da)ng c[:.cg}g@ro'[ﬁﬁl which
terms d|¥ferent|ally expressed gene' ‘differentia
gene expression" and their synonynmns, whi chare used
i nterchangeably, refer to a gene whose expression is
activated to a higher or lower level in a subject
suffering froma di sease, specifically cancer, such as
breast cancer, relatlve to |ts expreSS|on |n a norwm

e - —r o o o o -
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| east about six- fold, nost preferably at |east about
ten fold difference between the expression of a given
w@eowe/1809300r mal and di seased subjects, or in VBCT/BEX006/000064
stages of di sease devel opnent in a diseased
subj ect.[0029] Cene expression profiling: includes al
met hods of quantification of4raRNA and/or protein
| evel s in a biological sanple. The term "prognosis" is
thalseshghwertaive tfa rsef @hd eeicbadpweédiechirengaldelie which first
| i kel'i hood of cancer-attributable deatE or
ang Bk (RS HoRdNgdiHHG CBec W FERC 8NInEY ALPERFE apfedgcated
in & g geez%e%tdq%q,arqu 3NeRl asthevair88a8Q;i sSHERe881y
ast cancer 0030 he term "prediction" is used
opmmaen aazty eq‘téauen ont Ir@SIpelcé:IllméUd at harsa pati eaconf| ide
spond |ther favorabl y..or . unf avor 0
of (F T T A% ards fid Sxrentrer isad efhlidichire 1s
foPridd@inde @aillowai fnidrl aS fivdsee l ccalktliowi bg shegspall

renoval or the primary tunor and/or chenDtherapé for a

carighagh nakms,frq ddreoft BN QKIS Gk Sc &Rc 8r SPECRFT ¢REBEITREOR
thepr%gl td ) DR e fIeseRl sknugat Qﬂaaﬁzﬁe first
l e to s in predicting if a patient is likely to

(resepunidrdlav crealsingd )t ¢ea1stuoelammemlspegmennesgéhma§e guide

henDIhera Mﬁth ven rug.c ti
dl%ﬁﬁucﬁt d£ t|on eréﬁ??ior mﬁ%t 1veﬁgn%”?s@21s98e of the
spsdirydmalagy. tihe (at ienle dfoldiawing Siutbglﬁdytaed/cmansverse
term nation of chenntheragy or other tresﬁnent
1]

axppded i thesqnd Keide oI Sthaitsr s firgh pPRdged out on
eitRANSs ide &@tﬂkfemsﬁlﬁi expaaled Heo shavedawdirst @kckens on
rel apse in | ess than '5 years, preferably in |less than
boish y@eﬂl%s [’BU&Z]tHH@ﬁcmemfdr@W B sresaAsalheppanvefystem
expect e ve t, I at.tar a
on FHERER e % QB ! SRR BBRTs SRR LB e
transv@rse @siusach heteidimaraf erfs tﬂnsaldonmemplcasbncwcté[u be

growt h and prol.feration,_ whether or benign
i e 34 th}éf %%rt&u"?l gﬁe and

ti f&t@&dlt[lQQ{Wth@efltfsrm%mp ANERNd ARG LEANGERRUS For
refer to or describe the physi ol ogi cal condition in
ingeames sdeuiale idl ggmpivddldly aglramsstrdcsidz o@ Breuspegulcatrsdage
an eéi rg(% v¥¥%ld lJ‘f‘?fLSrsocf a%%p c&r{&dv}i(}% %lfte %{lg.d%g.t and the
T reast cancer, on cancer, canter,
flps’ostﬁéﬁp@:amgmly tmmmi:)eMMﬂearatcam:@uteg:asm on the first
cancer, pancreati¢ cancer, rvi cal , cancer, ovaria

(reSmreri v ctecibers 9 Aifudbe SRHSH CATIEEE 67 Ra the
ot NeKyY & adle éefb/d'rﬁid KPRt 1 VelRAIf iG3RGelide of the spud
carci nona, nel anonma, and brain cancer. [0035] Raw
Car@ge (Cereomnasteassion radessedex) is the sumof the
on ( r )e Lfe Al L.Qh-An- HG3
- mm#ﬁﬁﬁ%cﬁ@$£%%§§%%&e§ﬁé ?&ﬁ%%&aﬂﬁ
acg@mmsdﬁm;ﬁg|a1éﬁBsﬁHﬁti&ﬁiyxyamtﬂdaawsmad wifereidredging

IS preSS|on | ev of nRl 0
vergely o NG SR FRi T gt dish T TangoRege” Hains,
coﬂfq@ﬁi@ﬁi@ Vel Youdneh i r FLfee i ti0 trdPrsaliele0lshRie@ & o¥elyuiding

[0037] GE may include cutoff and scal e val ues chosen
thgosp tcw@mmm o tiRnidutiases Hegnspouthereignghe

e ut,of f

o e e e e e T o o™ e
horamgasalrmmﬁnsmefsenaxxbtandhfqr'ammnﬁaﬁ Tovettéonaleranad a

Met hods. for deve opr nt of ade ndex tlent
hoRtARYT &bt oY e b £ %ﬁﬂ% Agy each
s1£@8CERodel £ fisedy Qibtfnrﬁafcﬁ/bfti odb e Ul Ghich a

avai l able (Table 11) (4, 5, 10, 11) . No patient

recei ved adj uvant chenot herapy andsone had recei ved

adj uvant tanoxifen treatnent. Hi stol ogical grade (HG

was based on the Elston-Ellis grading system Each

institutional ethics board approved the use of the
tlssue naterlal Table 1 M croarray datasets used in

- . I LY T
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[0043] It consists of 85 arrays, with several
different chip designs. Only the probes that are
wae@eomnssd all were used. The gene expressi on REI/BEH06/000064
used are fromthe colum LOG RAT2N MEAN in the array
data files. No further transformation is applied prior
to conputing the G3@ . Wen mrlore than one spot
corresponds to a probe, their average was used. [0044]
trAdv S PalHLY pMer eonsedtied thetheakpap, chutiggkyis
those with non m ssi n% and non zero follow up tine
re@/@r‘@djs]éd qarhs wagey a1 tanal gisitermRed aaﬂfaéeﬁ wasay. A
isnvol n
L e e TRy i cbeaors™ 2
posmio I wiry tauttHilse pdemnver sion to tunor size is not
strai ht f or war d articul rIy when one i.s ncer ned
A3 BB, P o Yele TRBA CFor fuF B PRg04s]
caMﬁa{%qa?ndﬂi'ﬁléj@tsﬁnﬁﬁtta&‘ﬂé'ou(s\lgﬂlb'e Yeee eb akansm2802) the
and NKI2 (van de Vijver et al ., 2002) were downl oaded
SpPY¢ ora IROELS a:msiet@hmamwaé&ﬁmph orggsr aitlom@Rsnts
ab&?@dalw Jll'b % I-I tg torfaQ%f Or tcl' o%ho’éor INK 2 rEE@QQ@Q
expression es Wer € consi ereg m ssi ng. 8 t unor
emlmd:enerand:vm Stpdl eogii el b@raadmg\meraerenetnpawaieUalﬁbe tois
NKI2 . [0046] The field ' conservElag' in the nic
DURRISE 19 & AR R 5 PRy g Sa8talBE TS EEg0C
cyﬂim&_s 1£a§9fbﬂiﬁmw@d:ﬁat®e@mnt Rizeshekdef petdeendengh
ood' v s |poor' prognosis, as was_done for in the
¢ iheg andUihe SING AR Idd ads o &heaPurpesgof damping
4 . f riQu I 003)
th%ﬁqge%%#oaéuﬁrom tél:hlzerl\lA a\%%tg'eé::s% s@b R par(:% 93) the
busti¢ p: df wive prlaisd o ragceygiduodimtee riti/Iftiiny/ k782982 tbe0/ DC

log%hjgfrgifr e][ssi on v ues vverg} not I\r}z(gdlagg%élfg%trstfgﬁt Itt?ﬁal

ac‘i@\)@ddlﬁﬁir@eillﬁ/ﬂﬁcffb:ﬁaﬂﬂlea@pu@StdaQQQI&gl’ee@a@kOIfr(;iiR)a side
-positive and either Hd or HG3 . Dataset KJ129 (43
to proqegritiai; RAYLeTendyatinge tidd 1ggs feric thfedPReArf
Aloang Wi LR n@ERehy £ £
O%?%/#%ng pu&%_&/f éf%ata segst abo e fl)l .n -pogltle\%ng
istawpive amra)euseue‘ombaﬂw 1 rIkzluenlvnagrtsetal baddeseng does of

oG B T TE et i Pl g g s

lohdgHld Bnd B gRtiH oS of gm&aeﬁ mmlnd Ieawe sllde shoe
resulted in_spurious associations. [0049] The
15 SERAMRE eF Y P hredh: i FSSfc & Dt NS fH¥S. £9d TERREN Y 13pans
of » tW@Sydised-4 P gﬁﬁeﬂ%ﬁ%m %et hei ferdinff erentizabne
expression wth respect to
belThhd ngta- mﬂaﬁhmcprcaimgdror emds téiemm@rtqno WOIielmes and bottom
statl but bet.t e swtedf I ni
VO%\% contskllést et o?yelalrnrcgeydsatad:eorl gl nat| n r%ran g\/\%%er' The
buﬂféfﬁﬁ@ﬂic’@:&m r&s . t D 5] inke oty alhef @reﬂtlilchllplbaffering
., testing, the maxT al gorithmof West fall and Young
1s (qRyalngd (Y FPRARENN DTG TR By o &freaPne (Si;%‘)e to
an,amepﬂéﬁdvie £ falwa Wl SRV Y thrURkRetFBEHe to
, 283 probe sets were considered. Probe sets
theha‘vamﬂg *ala aatn Icvafsleaverwadrver atTé‘le compdingd Hopweif Ehan
2 ver tif f .prohe
Ov% V\%V(qenv% orrrs V\i/-'glsf g:gcnie t ré’tﬁagh rrfieglg:g:r?e%1 (lE’u%E&%llel
pr&t8igs ’alcé:OdléHsi‘uged adpeinet hod in Praz et al . (16).
[ 0051] The gene expression grade jndex (G3

QR AR HS  Crfer BN (R Ioge (IR igeAs . the spud

caBXPEESS] ON MBS Bt AN Gl ANG &3 Y dhensets b pex guide
genes up-regulated in HX and HA, Tespectively. These

sets differed across platforns. For conveni ence, the
cutoff and the scale were chosen so that the nean G4
of the Hd cases was -1 and that of the HG3 cases was
+1 . This rescaling was done separately for each data
source . [0052] The Nott| ngham Prognostl c Index (NPI)
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sequence accessi on nunber. Unigene (build 180) were
then used to map the correspondence between pl atforns.
WO-006A3098Et i X chi ps, probesets which contai n BCT/BBE006/000064
that were anbi guously mapped to nore than one Uni gene
id were excluded. Results Differentially expressed
genes between high and | ow gsade subsets [0057] 242
Probe sets corresponding to 183 uni que genes with
in @ %iat, fiamdariMseeiieh katiemptedl HBrkoAt89, play in
correspondlng to a |low fal se di scovery proportion_ of
the o swarss ddmadtiien ( Thsreby Fhe epufhesdsriadpi 8 of
tlﬂ'l%};%.é)r QfElsj.%lste(dg%lagl%ree.cs @?ﬁda ﬂgrﬁzgﬁ'&gf{ lon tudlnal
conservative criterion val ue o gi
axisednd @ld wylesequente amabw&espedxweph meanshéoklnguSlng

o SR AT 55t R BB B PN S vugine

axShows two strong and reci procal patterns of expression
clearly associated wwth Hd and HG . Nhng genes
eyl isteda FhecP sades Hess emposd 86itat E8eRpet Rogdppntal
ogr | farat ipgn a IThe
bufyeczl qn%]nesgsce??@%%oeﬁ%% %ﬂht h%dt%o ogo ri%t(qr-le-aglt()ﬁ HGE)JdILn ax1s
1nvatﬁbﬁnznnﬂalupﬁanurum HA shape dHGE viearner th wervet p01nt on

applied. This ed no differ nt| II ssed
en RS St Sadhe SIS B B8 SoWord s 1RG Of the
leReEWHARS Ehalaaie] it G Gleddnsl Q‘@@j fathar @ever, a piston

I ndependent fromthe HE and HG3 distinction. [0059]
of Thehqrisrondfaly 7y limsieer Sdrichnds vemesssei é@ toe spud

t e t 9)

e B P e SRS P R TR REReT, SH2Y) wneft e
speX prassiare patltey midart HGlceugdtH@in@llmakals eodt hlalves in

whi ch was observed .on the training.set (Fi Ia)
theEpr B T He" G i&ﬁaé%ﬁﬁﬁnj%ﬂﬁr oo%bd’lF&e gev ngé ©s
foﬁrc&ﬁlﬁﬂalrcﬁﬁﬁb@rﬁﬁﬁ: Saﬂaﬂﬁﬁ,plrsa:tdiﬁr than inter msdl ate

bet ween the two. To nake this observation nore

obT%%tH%ﬁ$°Qlﬁ%Q§JOQ\MﬂQﬂhQ£%%9ﬂﬁ%%quléﬁﬁﬁéFliésCPHQGCted
on dbAd eé'fé@eé:hé n, the &R ofydihe rt%o%rt 'a%ugl%rl%%oh}yﬁnd on the

averagli ng their expression | evels) was defined
otlséuovwmlmderatdre mmflrmpsralrvelzlt@ the tem&.GGhe throttle
i stribution covered the ran of, .t he S%?-
va fif L Ad SO Sy CEHFITH A Bedikloptolide the
des I PERSSLOfer Aﬁ:lﬁifﬁdt&driﬂlﬁef\tﬁtl dm \merfad;erm t fer damping
t hree preV|ousI%H£ubI|shed dat aset.s, despj.t
Y

of i fRRYLMRES 35 15 M Z B &ﬂ%%&aﬂn Erd8rr ay

pl Bt d of NP A SESh Fb QUr &5 Gﬁlrth‘ier %rl%&.d)atelél' Sholeg eakis of
grade, gene- expression grade (G5 and prognosis

a HO0set dﬁes@lflanVQﬂqr@lmman@qdments with
reant er med,égtteh hi sé(%n(la ﬁraq:dae“% he E‘eC%Qed by | ow
fid~ AT gh-Qr ade base o gene expr §S|on ne
Flgl@i(@rE{SZS) ohs (i astiedd Gebasad! dn(R)hes Gep sdemwe ofias cutter
defined. Patients were classified as GG (1 ow grade)
SUPF1PHERFegF T val ue was negative or as G& (high grade)
Fi P@rmﬁﬁ 1 Nog esfhatvidie SHBH 28re Alhgseends
o the m dpoi nt between the average val ues of HQ
poaﬁdblrﬁser@@@@lmmdu%)the TR el @ g ngott ch & he
|y optimal and could be inproved based on the
ln§£ﬁg£8%ff bet ween the cost of treatnent and risk, but
Figtrsol Bl beSsmffr@m@niléwn(xnuﬁﬂhﬂaﬂnﬁﬁﬂpaqﬂxamm&ym )Cof a
value of G3, . [006]1] For this r pose, brea ncer
POSSHAT @ CTHRP LR 1S DL B T e
inPeptiation (KJ12 9 ) and additional datasets STNO, NCI
and NKI' (table 11) were used. In figure 2a, the
associ ati on between histol ogi cal grade and
rel apse-free survival (RFS) was exam ned. A's
expected, HG tunor s had significantly worse RFS than
HG@, while H& tunor s had an internediate risk and
constituted 38% of the population. In flgure 2b GG

L e~ Y I Y 1 I L L T T~ N a
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such nodi fications were not used in this study, which
ains to characterize GG purely on its own. Table 12 :
wo/iobi1s®@B4 at e anal ysi s of breast cancer prognoBCT/BE2006/000064
factors (N = 302)Prognostic value of GG in
mul tivariate nodel [0063] Al nost all
cl i ni copat hol ogi cal variables were significantly
associated with clinical outcone in univariate
Figddl ¥siis GTakhemd) o vEewand Heestatdsshatenhe
strongest effect. However, in nultjvariate analysis,
Figwyley dGehonedal 9serhuEeRreSenRdRIsFRe Repe tRRFION as a

Qi | » Mot 5 &6 i erhar g6t nhezagfdsp 8 &oment ;
fuqdﬁq;ggcgr%ggﬁge exa%ﬁlfggég?g gg, B?ﬁtr epl gce%l HG m%ﬂ% bot hen
Figratee 5Ceheiwdered impid f6&dc disgdemabfyar edueetenheon

., pr.ognostic i ct ,of ER and the Nottingham
ll“Er S5ES %glgxw[l(WGE]lg?%n'rlﬁgeBSﬁH%hce of GG, nodal
Figirdl Us st WK pSicae igha@xplrakntRg hhgiflifeastowable spud
outcome mrror eg t he Nottingham Prognostic | ndex, (NPI%
pointwiasirec Shsinfe $PMG, Crsaapast aeusnanY apze. fypctégh of the
dep et her GG can be used to inprove this
wel’l -characterized risk score, we propose a score
Fiqatd ed siRlwsGEchatriadh dad lgnahegbosikzonkRl ardeperthasal
is replaced by GG 7 with only two possible val ues
butl(_g H& 1 or 3) . As shown in Fig. 3a and 3b, NPI/GG
Figa%e ¥ PHdWsCantdop Mk difsehiemuppbirvguibanaabassreabntal
NPl . Moreover, NPI/GG was able to split both the NPI
or | R e Mg P YIS igi9ups i nto subgroups with
. Slanidi | fJerentet8lonicgak nau Fide 36d
Fl%‘d}%] S\fl\lhl eét)tée(grrg{/sg%gtc\%gnngt% ?Pgehf’ggg (]3e, 3f) .
hoBExanpiad. 2 rConsirstvents eplodriesting;val ue of GG in
. different popul atigns .and m_croarr.a tf.okr0 6
FiGHE RO B Ve udcd ARGl € k608 rarandcts ek the
tr&onsd sdemdpFquiesgnt in the individual datasets, as
_~shown by the forest plot of hazard ratios in Fi gure 4
Figumgyrkl édnpc-ll"&‘“bg Pe N e ngHowr &n  APGur(8) 82, CEPFiT e
; t j IeRen | Ldati on dat aset,
Sec?%s%ldee tﬁ}e&gt?gaag .;_J]popul %?:%tgﬁg@i ﬁ?g two distinct
Figurormpsl W thstaatd stl)cadtop divicf @osstibdki posalt ienscdpeyghich
There_was nq signifi.cant. heteraogeneity between the
th%g%%f%eﬁ’ atios " even kie'noSLiLgicﬁlattheéjgdi fferent datasets
Fiduned utedshaierpgenaeiis ipatdientrapofolratthensylweders of the
graded by various pathol ogi sts and used di fferent
Vet k¢ DR i 9T st¥r$. Rel ationship with the 70-gene
S| @ﬂ?ﬂ’é e [Q068] d nydield RindRREekienG War ks, dv@lgtinye@essel
et al . identified a 70-gene expression signature
with gritteamugticor rdaat edha tshagins (Vs ele CLEPES 5§ Siynamong
node negative b t, C r i ants Ok I asent
ot TstPot agglnae(%?e??lzlg %Pg%g%gs I’lllcgjglulgd ng -#g’%pgéa%o
widngenes 41l l3spriohes) spud heiandAgi wentkiawr apsid Bowhich is
al l ow conpari son under the sa trade-of f between ri sk
ACCAINPIREDSID G IRWRTAITL 38 {efﬁe Al\l&‘ﬁ&%%ﬁ&? ncé&r

art sty uhe (K Juid Assid i satiRbecut, 0fihg fsdict@h keahs are
gave the sanme nunbers of patients in high- and .
provided sklegoups Wiee cwdia thapd s&d dhetdesdd)st. sppgipatsally
sho the c ri et nd4h KL, _pr.agn [
of F leti e SR vk’ e 3 WAL 2 e e 2 Bz
costityl vedbi0r7 t he dxet ald popul atdemsuife d.insa,llb througd
well as for the node negative (fig. 5¢c, d ) and
whieR the A eRARR O IR 3L 5 FHsch ‘te the fact that
our probes were selected wi thout using clinica
out cone and had to be mapped across platfornms, the
results were strikingly close. Simlar results were
found when considering overall survival (see figures 9
) . Data were unavailable to conpare rel apse-free
survival. [0067] Low and hi gh grade breast cancers
wer e unexpectedly associated with many differentially
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define a specific set of genes to be used as a

prognostic "signature" . The present invention ains to
whiokd3@3conpr ehensi ve "cat al ogue” where di f f ePETYBEX®6/800064

of signatures could be chosen from This was

illustrated by the cross-platformapplicability of the

cat al ogue. Al though the actual sets of probes used in

various platforns differed in nunbers and gene

COPQsidH anssutdthe sesitlits wekeegetl ther @prRdugi bped é&éhsures

Is remarkabl e to obtain goodprognostic discrimnation
thath & eryref Fament sdOF8eCs akopRda WhitfBafNE| §4SF#PBr dredger

o il e | - .

e e AR ITe S EehS Sarhafh fke, fossible
by setviofg heatpehtearrilgs, tohéhtgrade segaslive to the

i dentified was nat. bound to parti.cul ar set qf genes
VeS N 0y (SRR Yo SRR POR ot it P SYpi-BEsFof eh
wilevsd Stusinge ddirgenres wislke ifghleyceotbelratedeand When

GE effectively behaves as a single prognostic factor
woxking spyd |3 gehetritiiaied druddsneRy gefésiopt EonpyStep must

| Gy, i Oi ; 0 ugnege -
o MRS KRN 0% AR 1 96, A 5 SoRRLATER ke
lowduagd agdi tthragr yi ts Ulesmtosragfi Ivh € U xgrsadbegare seat akdgléve to

f. the i t ' b d, tr.ai ned I
o R OHET oL O O 1001 P E)end e dAaCHBU g

refdDed ecenity HH0498L 03N licks Tes Thegabdikiaggt Beudses then
ene -expression signatures for prognosis. These

_of _ .
Eiyes ePach e |tk SRRegt editerit pétitddrn 2gengs rnéfudadsed:
i npdlh ferente s gnatdies ARG Znk g PichibhcWity hBw be
under st.andi ng the biol ogi cal basis of the correlation
fubgheeenl udtiedastighatrurtds dedisurod wal erPedipeasenprgens as
catal ogue 1s ri in es. Wi.t.h likely.rqles i I :
snGTL T Srid 1 Ay S ole s eCReelrffuaced in
a §eNEScaBr e | epariamti s idomirictdide tebshe vessel by means
i mpor t ant conponent, of any existing profile-based risk
of ot P EL TR tmlffd%d%ﬁyleﬁ?@%r 13-nTpgi krEg gprriage
is- fddthed WroPIQld fignal DM SRl mg WMeee hicve s08Re iagecatch
all in our 183- gene catal ogue (Table 3), was the one
17 téwad tree Yheting geshintery ditdt iddsd heglklei d4extlénsipese
trai ning and val..dat.ion t,s a S e_hi.gh
COW@ﬁ%ﬁltéhs (%}Qr%iﬁﬁ¥n é%ﬁgg%ﬁggnggrﬁ&&awq+%e%%E be
elapplidcad i pdrd os i NeyWala rat ficgur @axtalogo thengsesent
. support to the idea that grade-rel ated genes may
inghst?Rut e a significant portion of the prognostic
poyes Ofud NeaNKl 2 JO-10en8- S} A Wikn \hen saarRakedes 20
agai nst” our 183- ‘gene catal ogue, the follqmnng@nunbers
whith genrshe ngwbisbriiath iheronsridgsdsElc wilgikabgeas, 19 such

end (0 8L A LA T Syl 5Pl e

extenndoy [ DOTR] t hdi rsiney Wi ndpenel 3 exprdss lioow ibasedal

.grading could significantly inprove .current grading
o ETLAE o chner ersnootic shbbeieints Seidet il mount ed
foParbi st &% br&asd £anserzod Q07 Y rIRericaductshaF tofl st BgSaeans
findings across multiple i ndependent datasets and

of gevales d7 ¥ free@ntep| et foriae stmpsstZd -our concl usi ons
ar The C qggﬁ- r J pecific
sefh%%%g%%% bIl?no(?nei%helstsogggcbn ol% eparceatqlllgceu akl)% ?et ection
lopyathotmel GackegF baiseklsptldeel GG ecarydrtem of steel wires

ingprporated into existin rognost.ic systens,_.b .
2 SOE 0T neh P i TR P r LRy Shade g CERE NS
me &XPI £554 0 IBSSUF LI NS GRIH L ThauRy ISR IRt iGlgeniccals

application for breast cancer managenent in the future

Exanple 3 Definition of clinically distinct subtypes

W thin Estrogen receptor positive breast carcinom

Mat eri al s and met hods Tunor sanpl es [0074] Three

hundred and thirty five early- stage breast carcinoma

sanpl es conprised our own dataset . Eightysix o f

o o - - - o o,
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Omi bus repository database
(http://ww. ncbi.nl mnih.gov/geo/), with accession
W@ owe/18888+ XXX. [0076] The inventors al so used POL/BE2006/000064
ot her publically avail abl e datasets, described in
recent publications: van de Vijver 5 (n=295) , Wang 8
(n=286) , Sotiriou 10 (n=99)g9, Sorlie 11 (n=78) , in
the anal ysis. For the survival analysis, we used
foinrONSy ¢d asistdt ettas ERosic.i we onlky olivar dadVipvehed
(n=122), Wang 8 (n=209) ) . For the survival analysis
firslyoibaely Pets dit stavrermestest diovédenyesystefPc the right
\ p t r.0 e gpan gd e tg
o A o udly ol Tengd datagat °
dowelre d:mﬁal mmqmnszv cERqﬁm&stpu\de geatriiees toher Ebpsioning

i 5D P RGPS I S oo G Slppl EmeALAPYSLoe 2xis

and f esmBinofe el af ANl W\»S.Lri’e Est rregemeERraandd diagonally
Proogest er one recept or Qﬁg | evel [0077] Patients were
Loifhe i s st enddide (Heithq FPI% GETERS I8 EorAPNGUE6e
ti t e r e di
e by HayT onsay e Rt orEE Beastant goible disc
35 croodin revk dora tmnslstpucé ER tiangs akmyd wsnmgcitleel winc tbar payer

data. .The vel ur robe set (
Se%?rilcgo%‘%’eo d%) o]hev%J rﬁaﬁh e%ﬁ%,vp Cox Gy Ggr?e |p
ve{$dl WS HEBTREF CAlfdry .enthel 4.nentsant 1aav qansed &heecond
probe set 2 05225 at" for ER PgR was represented

Wlﬂf%e‘llpr%én%f’efted X Qg3 wosel fie g rﬁHﬁ&hPélttééhgﬁlfjcég forms
dr epery PfsER 48, kﬂOVWB8t 0 201 &lse Wshh i AENAe ans
evel's of ER 4 . Tunburs w th any posi tive expression
betwset spuER @l &R awt evesoresi dévied abitst dhogihealbpposite
dl%ﬁ de £0078] Hi st ol ogi cal grade was based on the
SYon-"Ellis gradi ng system A central pathol ogi st
r evh ewellr ¢ hearhd sé ot e calregy aiee ard dERnsteat s akobyal |

anpl es from Uppsal a, . Sweden Has |t on
refﬂke%wv%sé /gt ToRE \ﬁr}%%ecan adlal%fsp e}nd%%gndéé
whPas eh 9 d hee SxnEesad op B ﬂ%@ﬂ fieratinrekaked sgenas

to quantify genom c grade: gene expression grade index
se¢@El ) t $ 10979} i rtGeties @xpk eSBIMm g rtade dnededng( BEPFeES a

linear conmbinatio t.he r f pr,
sl (e TR M bt PR Bl ah T rp
poﬁX’@r esse df bgptive e hj sﬁmémgjy:al sgjmﬂe:a]rrala@e?:m(oseet M
definitions) . The index is effec vel y,

ocqidEnt i 4T catTRTLE Phe ey maEngYt & Isfﬁot”;;l Bétfedn the

stEEBNE] - EXPEEessd oy priffile @and diunurgradeo Adie@helastic
gene- expressi on_grade index corresponds to a high

tegysbelke. aieivibe W@aer 'Iﬂrﬂﬂsllsltﬁ”{?efﬁd/\@é’ dded grepdi vindéigure

t
o SRRk ) LB ARSI, o e
winasl ekognieh ¢t oy gin Limrgwel,( rid cis# B8 fﬁhn)ctloaac:@cﬁr dtﬂmeg t 0

he net hp n Praz et a. Hi er archi.ca
cY@r%%%r hﬁpﬁ%emﬁﬁslt%rrarﬁeoér amifad d&ed st &1p8EForh 2
foRYEIBge 1h Nkagee i efrad Gh Kl Madsele 13R%1 YS9 98 wafiier in
medi an centering of each gene using an uncentered
rapger3opheofked aiteﬁreml% Jsmﬁtlm mmwﬁ@m thefe the wire
do%(ur?&,ers{l.eg’%él% Se &L él We%\él 9‘0! hay tenSJ.on of
pressi on a was omn oa e an ext ract ed fro
thdatasetwhSol | $ acterad . . The and-eSatdndiauiely aiea.nsl(lsee

e Ies wer.e ordered accordi.n to subt
Fuf e TR Tre Tt (RS el B, e ded  klow
detSFRLALD REIMRER $RuLXRANAss] on of the ge_nes in the
G3d and the subtypes . Statistical Analysis [0081] In
order to assess the relation between survival and some
continuous vari able, a variant of a nethod introduced
to conmpute the expected survival for i ndi vi dual was

used: "Rate of distant recurrence" plots 29 (ref:
Terry M . Therneau and Patr|C|a M granbsch 2000

........ ~ 2 — . ' ~



G3d score >1 and vice versa. [0084] Figure 6 shows the
results o f this analysis. In general, the ER-negative
wewbsp®w34 t he basal and the erbB2 subtypes, hedi/BEZ06/000064
expression of Gd, or were of high grade. However, the

ER- positive subtypes showed a di verse range of G4
| evel s, particularly the lumgnal C or 3 subtype both
hi ghly expressing these proliferationassoci ated genes,
whef@as: 11iWndiali icdls B2, and airBe bBehnBlovilbeewiehea
nostly negative for the expression of the G3d, or |ow
spgrgielorhf J isydtinammeante potRedhd st rEbodREpatatBus a

egr e 1an :qQf
wi YELIR SETERT o GRS il 48] SBBlin SHfchadREET1L0s
fidﬁﬁfmgia.t IRbes tspmmgs eem tlarroﬂmsﬂgstneahlsy S5Racempreése a
ress [ t hese .gen iS |nt resting. ote
PLEHE SRR RO (rom Ped Yot e B hgbnge
pideiyesn ddie i %cﬁfnﬁﬂ%t%% FOS trihée bohbytpe iaedoffthBydraulic
ER-negative subtypes. Cinical relevance of

cyERagrisiid vies |fimstalbrasthjpds ddederisiegoprgensirte
9{@%? Q8 C@pogﬂ oty |
“O%T ca(? )pS]Sulb pesecvvl t“ﬁﬂ%cf%ga%? Iélg;t:htglg\%ﬁtgunobgrmean ot

antimnmmuxﬂunﬁiiﬁ\uWhﬁh(ﬂhdiﬁﬁnsu@anam1¢h@rwdeedehaﬁedeached
u es re an i npro nt _over cul rent tradition
2 Sarohored fa S0 MR A oo it EaPis e SLBber S Bhe
pi©&8dh OgeRuRNth H100esiLrone HEeEROENE eSS piBton of
Kapl an- Mei er survi val anal ysi s was perfornmed conparing

hy@raiskes %SflJEFQin}bs3r& Wik (risdy So¥Ec Godithe 6 T6a a8€ofE®
wi Q! GlhdPon 1AW O AGR)s ANty AXRIIASY OBV Ehe %ree%t Legen
and progesterone recept rich vs. poor expression)
temmi@nrﬁﬁbb@taﬂ&ytag&anm)uhanqyﬂ1HMEma§pa§m98(fDWﬂy outward
i C ten used a surrogate fo reast cancer
andBe Phe i GRAR U S COMOTHI AP Kapl an
Metigs iRkt Mhival a CLEwWRs] & GFi aiearstldmetlesttwleamgea
survival for G3 (high vs. |o , ER expression | evels
fungel Py PP bxPre s AP deP ity di apge éo@#l)ows Bi JUPdC?&

o espl 51 Wty datasel pl azhl
gr%ﬁrkgﬁﬁrlzt}%er?&{ ntesatlal%@(af@feeentrgt%tgg%acat aset (Pn > ©
as$yocifozd trhex umim ealt legvalateasementesad tes ﬁilm@mowepé the

conbi ned fr mul tinple aset s |nvoIV|ng 417
depR ho ?ti@%gg%ﬁbﬁ%§ﬂﬁybqﬁﬁ?fg&’ﬁ%FWEttmo JOPHItES T Fraxs
thCONBEI K ad | Je S | adil e of d:gamic|Boitete moar @aferaa)er depths
pl at f or ns- A¢fynetr|x(tn) and Agilent(tm _(se
CheptPedsFarriegs JHIIRHLE fRACHHh Fé&tté&aéna’alue and the
maﬁﬁf{@rﬁ' deMswdd eah el RORM ald 9N s 48 rBXRRREY Q_rine%\feht%nner
of the ER did not have any prognostic value (p=0.7
W:Lalmdt@e HepiEspelite ved ymum Ivrmtmmemaseton ot hitriee 4@Gllsaﬁd
me?e%ﬁr rezgl J?ntl'llee\é/%%d%%ngs?ﬁe cgo%]rhr%doer %& ‘12/1 V%lnl(ﬁe this wire
teh@i@ntcﬁ@r&tﬁﬁhs &2 @i 000ed Pzg,Ram:jQ;sQﬂSﬁJ) acBumulandomrals2 of

| ow grade subtype had a much better 10-year, estimate
wipge FERFEMpar bt WY MRS 1 T the g gate pressure.
wheHbEyPend 0086 Jahbeed 3y showeddieodiniy aldaRBNEhe piston

mul tivariate analysis with other standard prognostlc
morevaiiatlke dfregeloyrafiethe Lhﬁﬁrronsrazei ddhensigudagarriage
cageni())gétegtad?eug}%n t?%ré“% ténaa_].rI §91 A dSIT SS'l%qfluence of

analysrs, ai ne gnr N Cant pr ognosti c
thualsped(fmiwaﬁ@ﬂbnﬁ%ﬁmﬁqc( 93U I H ol zordad; tflfa@).s@@s&se axis.

tarn-treated: HR 2. 14 (95%CI 1.04-4.02; p=0. 003%%h
Owéﬁﬁsﬁﬂ1rkﬂ%rﬁﬁﬁﬁ?%ﬁﬂ%ﬁ %4ﬁﬂn%u9§e§ﬁ%yﬁﬂﬂ SRErapdenshe
reHBLYEN | fér_ecé[ ee/fl thé rtﬂcstﬂwgort he, PrRARELANANG I QGRANQT than

expression |evels (p=0. . For theé untreated

popul ati on, tunour size also retai ned significance in

the nmultivariate nodel (HR 2.2 (95% Cl: 1.2- 3.8, p=0.

0068). This suggests that genom c grade, as neasured

by the Gd, can distinguish clinically distinct groups

of patlents mnthln those that express posrtlve Ievels

g, e
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erbB2) further suggesting that high |levels of

expression of the genes associated with high genomc
w@e@da3i9s4 associ ated with a poor prognosis. TheCTZBE200&000064

consistently identify these two groups across multiple

dat asets which were hybridi zed using severa

m croarray platforns, involving 666 ER-positive

sanpl es, suggesting our conclusions are robust and
if Righlos FepiRducisplea stilban viehat tpr eduaed RLEYHOUShYsby¥ystem

hierarchical cluster analysis 1 3 . [0089] The genes
theyredsaint Jimithee thg spve {9566 HOBg G PRACEPP EpEflepoint
foRtogression and proliferation: anong the top 20

over expressed genes were UBE2C, KPNA2 , TPX2 , FOXM,

STKEn GENAZL Bl RED s iamd iM¥Ble2sessea SoppbénthtalviTabl efor
. 14) . For ER-pasitiye tunours, genonic ra?e S v 40
lnsa%‘;slbcfﬁ AEPW tHER FFer iNG rérapsEStPBe Survival " hit
wifors ERnegaldisa | WRWS,saSs liDst wakk a8easassoe)gt £d

wi th high genomic grade, the Gd had no prognostic
rejefief. LmHeaedst eirge|dlcyidees fédigared 4genésesEERSEE hale
- [ (YA r ; c t izent s ygqt ;
LRSI B L dTh ¥ A e LR R o wnien
valueidencEioft diisteart0 Metcastess ed asdenint orber to avoid this

redom nantly driven by this set of proliferation and

B G P b TR N R O R OERRBGRY | V& Euribur s,
patthed el dmyibe fuirdHiem ifrdc hessgr iivi Bgdehe tundaihyeng a

_biology of netastasis besides cell-cycle_ associated
mindewies el QY dghdn eviatsi | iThPssf cerseéltl hr6l Plefat i on
tersd AN e%/ldr%e@: %ﬁbﬁic@f RAIBRLS+RaS cBeen Lepahhedtor

previously 1 m wonen 0 express relatively high

55 edfidyen careptoradiprtessiton § dhet heicunadetdr. thke

anal ysis of the - pasi.tive subgroups,was .divided.b
te RIS FTe T e e Sty Vhete FP o iy 1Of falls
be B OE adpise aichddhivlaenaept,. was val i dated in over 650
patients. Furthernore, genom c grade renmains the ,
stiQfrRyelshatyart dtie qHashimeay afe TvdTRuct CP4r atesl wires
ar?rﬂdxﬁiéeci,-rw& # Jsi halg 1akes LhiiniGal PHegRastitg cach
actors into consideration. [0090] Currently there are
otbewerml sttt dr agidyriaturds ede doved efregimimac eeghr @fher on
technol agy.that claimto he.able to predict .pr 0S|
POy b"hja% oaur{fce%lrpeast i%ent seaé:h éguj‘fiteﬂa one of R%gg‘gealgc
as §Eenel 5 g BES3 §,600rIed ars 4radisst, 3¢l,i3mi)cal out cone
in_ ER-positive tumpurs treated with adjuvant tanoxifen

7 Bhowee 7 |5 SR e s e @éf\}é’ic&ﬁgﬁ By Bafk et

ho®. zortd Ne R ald fer At o Sdr 10y .f ke ngepes hadithe around a
| argest hazard ratios in their large training and

howiat putea} oberssiteicinth )t i $Hestdeeityiet ingluence of an
efficient in their. rrence,. re I
at$ﬁ%ﬁ%%&%%g ?%mﬁrgligﬁ{ﬁ%%%fﬁgﬁggﬁ%%tdgﬁg%ﬁ ﬁéé (BB) to
st Prioesi 6SKE) assid i Bt coni foort heomera kaist Iplearl:y st age
breast cancer H&fated mﬁth_ad'uggnt t anoxi f en.

T EPURT B RS otk R Rt gCeﬂqre%laéJ&p (35 S &R A 6Pt SR TR
thé fvd9iet hesd@tridpastyant - conponent of nmany existing
prognostic gene signatures for breast cancer that are
- bpred owldrene? exdpranyd orminicidd &s 1sBprgsiseg tihe onl BB,
whIELE énh&?%ﬁ]et eJTrh&é}e 9%Gonal?3% a&ﬂé - 3% ner in the
proghostic gene classifier for women with early s%age
debeepsticanserfindsy &)hel agextehdell;4,0nSiSB [the sppelryvaluide
curves to the valjidation publicatigon 5 were_obtai ned
52 TGRS T HRAT R Rt 1l SR TGRea. UMt tife tRrce Fd
drSpNkkd ¢anty anpudte of i A8 PRAANOSIIG ROWBLWAR, &R $heir
signature. The subgroups achi evedby t hese prognostic
signatures and that obtained by the classification of
ER- positive tunmours by genom c grade overl ap
significantly because of a strong dependence on cel
-cycle genes to drive netastasis and rel apse. The
advant age of this approach is that the biol ogica
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recommended that an aromatase inhibitor be included in
the therapy of postnenopausal wonen with early stage
wheooansmw34 esponsi ve breast cancers 39 . HowevePCT/BE20(06/000064
still unclear the best conbination and sequenci ng of
aromat ase i nhibitors and tanoxi fen, and whet her al
wonmen with ER-positive tunoaps derive the sane or
differing benefit fromthese agents. The el ucidation
iniofigl igyGalilon r ehevants ané boelegheal Bustepthgheishnehich
responsi ve breast tunour phenotypes can_hel p
the fanqasatke tiperoFPUd £aErdRI6F 28GcHeER8lapfadsefingy the
[ T | fferne r ti ra [ .
e e O SRR e grade: canr LORPEka,
- afi @8 ngw dotiwensebt e swetlscERhpASi flBveebteash a bush 21

cancers | e Ltipl
wh G b it dchy sy SHk: Por ped. rArgerehkPY GReags the

FulbPtywd iy esr 6o ERResidkirve akeasheCcangeicaanpyesnders 85
These subgroups have statistically distinct clinica
on g cWife REPIRRh 19y sisém ey &t reated and tanoxif
- &0-aiishd TRAALAORALANS. o5t LaLERLCALLANPYoRUPEY Pang
in clinical trials y provide inportant information
thum drmeupotignrt alliydedishers € Oefreeetinsf iendoekape with
t her api es, che her api.es and bi ol ogi cal agents on
lo%?ﬁaQéiﬁﬁ;ﬂ%;hég#bgﬁﬂ?géﬁssed bi ol ogi cal investigation
—- whdro dese i Sttty Fenet ypeFamy eesylt the spud carriage
_identification of separate and different therapeutic
willarghtsrn §093 fTHé igen&osident rhedchar EPR aytheal
puteed d,0 gener afe éﬁdm%@ APable et aPredenbhRgwt BEout
breast” cancer grade of an unknown breast cell sanple
abhase ot ddis exXlfiriessisorthef vielrg licdénbivffifedigenes i n
he s | e.. Such, anndel_ may be.generated b 1y of
- AT B i s SR T e O oot RSP B RBan st
be tdigl @rto asl Wed lovas thesd oredagniizad a3 iegubeamentoirnthis
the art using gene(s) (and subsets thereo&% gisclo ed |
Pu¥Eﬁ%§rF?%ns%#ﬁﬁi%ﬁ%ﬁimq%ﬁnqqm§¥§féwﬁ§tﬁ§ﬁ © ﬁkﬁB agp +h
coPusPl GHoUs B Eadn Lantth2Mligd A MRl abti $uhNoANgn
or nore stages and/or grades of breast cancer. The .
edgmdel inpr ovdmescta nddnis el vesripali i elpressidohy mounting
r.of il es_af. ge S f .the sybset .from_t .
= BBt ol ol M e Rt tatn huBs Tt g the
guide siseland Tite nudelalcan ickmpdkeaehhe meddplhe cpnabickewith

agai nst each of the reference profiles or against
th Ietdaly Heldhdadns nmade based upon the

ref ereneer F aidd e Adidd anal)l Yhe' elppleirvguiakugs {EemM now
the sanple profile may be used in conparison with the

be mbetusred efrerdaiee lpr 61 B8 anfd)@®4Jchien spugy epgiriage 1s
enbodi t . | NV |.on, t,.gel Le

coliRrrtd Bt d thrd ST Yt shak R By reans of

a f1omm tdwen safrea Sidyiecintey Ibeshapaldy Zedefro92t hei B bumper

expression profiles of the gen used to generate th
o B35 SR BELLES, 01, Wi fencs Used Lo Beer et oves
92 i dentdfyddiged heo S tRgs 19fnd e ARRPENR r$amalie shaged santo
relative differences fromthe expression profile of

ong heuper reitd safpidrartiese qilfinstean &8s whdsht Aen coangségd on

.. dn ' t | f S I
1eg PR Ao IR & R R TR a 28 eg Bsea
vetoligehestad £t the. Mdeler hbleiedetosc idoors iaf sgene the one hand
expression fromthe sanples may be by us f singl e
of i ROERE DI ER e &IQé’élidoﬁ%a%ﬁe%ﬂet HEGE ey
th@fb@ﬁ@é;zyngf@s%cmm;dga weuhghde fropdl lhgRainkw $8e upper
conpari sons di sclosed herein for coriveni ence and
accuracy. [0095] O her uses of the present invention
i nclude providing the ability to identify breast
cancer cell sanples as being those of a particul ar

stage and/or grade of cancer for further research or
study. This provides a particular advantage in nany

e e e r g, oy
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of breast cancer stages in a cell containing sanple.
[0098] An exenplary systemfor inplenenting the
wWor@cabdossyst em or portions of the invention nmP@hBE2006/000064
i nclude a general purpose conmputing device in the form
of a conputer,including a processing unit, a system
menory, and a system bus thaB coupl es various system
conmponents including the systemnenory to the
guikle0GEas IF Whd splite csirstiagenrerey roytedctHdougrad small
only nmenory (ROM) and random access nenory %RA . The
ang@FMARBIE Fayedtdsdln@ide 2 An§RBELETRaPR BP8KOBRPYRand
ot file HRAYNO frQmangd (i thad beageMBYBEhECRandofhsKip
a magnetic disk drive for reading fromor witing'to a
axiree s ieremagnethec bdilsinceane lameopt i vherdbgktiei bemper
readi ng from.or witi 0.a.renovabl e tical .di sk
me Ko A 46 (OB R G berer BRtPEE VARt kReThENg Fyaknal
sl Bdigl reass it ethamghidneari-éadablie rediadptoviHe side.
nonvol ati| e storage of machi ne- executabl e
i St uRe (W, duve dtheustdresiopr dgr ¥mirBdGhes SaRd
ca ir}aegre dat & 1l d rb%e@corg%létu%r 0 [SGO%%] sEmaadi rRAt $p,aH the
present 1 nvention nmay be practiced in a networked
camEmdgomerds usimgnagircal cvem&ét mongot 6Bors thenppeition
renote conputers vin rocessors. .Loqgic
of ¢ el%ﬁ}?eo%sglﬁa{f i euﬁ%%nldogﬁlm 8 e&eﬁr%trv\gr&k (PEANfe5RRY
mo e M R B € 3 LT (o {AOWN)PHINatanadlr € hpr gsefrbadoliecglbyder 95
way of exanple and not_|imtation. Such netmorkin%
(SBInVE§ cHAETAS hr @ TERHE) ac #hid coftbec sofegd rm of lever
92 eI REdw8s WWHR, COMIERN B Walks,, iphbhanghs t8BdptBeon of
Internet and nay use a wde variety of different
cykiomemi @t (B praot ocoies inMeosle (skidowedCicn -t he art wil |
appreci ate that s network c ut kng _enviy ts. :
Wi e?%ﬂﬁiiﬂﬁ%%%ﬁmonﬁgg%Cﬁ%hﬁxﬁggﬁgkg?acoﬁgﬁgggggygfgﬁylt
whiemfigustadons, 4ingdidiirgl pemseralinC @iputrer $0. The bottom
. hand-hel d devices, multi -processor, systens

sigRerPpriote SO e (rogerahtable CofBdfefranner to an
acChfEt L5 CBL 5 NEIWOIK (S piBHinC QIRE LS e RBNALLRBB to an
conputers, and the |ike. "Enbodi ments of the invention
acoyuld sor bel pr dtte qeckssvad sty idawued ledeputliligg is lower
envi r onnment er e tasks..ar erfar : | ocal ._a
enflrbt R ORB, kTR Rl s Bl ) 1y
préessiv Tredid i thes , noM+fleleksl |dinkstien byf atensipodt carrabge,

hardwi red or wireless |inks) through conmmyni cati an
angh bR rRIMPGE S RN B O&Zﬁ?&&ﬂ 3% &R o and thus

malPé OS5, MOAp 85 1Y Rshdiacatiedll B1Reih Yeasdl wakd the spud
renote nenory storage devices . [0100] Different

is estpoeil et uwoighthe pirids araxdimmye frifdie Hage theegctive

I bed di t tian..: .
cx BERFH} 050 ESEPUE AU B R LB R e

mot &€ hihmwpes, attte stadictaff esildescribzedcartdm Islivst theadbeing
herei n wi thout de ting fromthe spirit and scope of
COIFH’]%“??I%%tk?%rﬁC%Eﬁ%ﬁ‘ﬁ%I%&it shoul d be under st ood
t hat 1 § hei APRAF af USESH eI idgd herRi Risigiinld Ustratihee spud

only and are not limting upon the scope of the
carpiest i bhl PPPARARIS! ST FEIEXIEL Y IM0uRTED /Spprein the BB
cy A£G T&t%ﬁ&&?ﬁtwi yeptld 'ﬁt{ﬁ)eéléﬁ%fo‘%’ HL-ARRRALALYS e
or accommodating a substantially vertical pole (also
spuefeirethdo, ashspod) mdgimdreddilng fesselthet yhistanl gide of

cutter ction dredger, conprisin spud _carr,i age
cy ARt | 88 iR elh7 G T4 T i A et oh Bt G P Ston side of
cyDPREZONG Bl (B ANSYVES SEhdXitthi d ArH8 GUHAY rdield Flly
dredgers nmust often carry out operations at sea or on
unsheltered waters . The waves cause the vessel to
nove and great forces can herein be exited on the
coupl i ngs between the vessel and the bottom these
couplings being formed mainly by a spud and cutter
| adder. These couplings nust on the one hand be rigid

a R Y Y o a2 o
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wher eby the nonment exerted on the spud carriage around
an athwartship axis is limted. Note that each spring
wore@ad3ai9s4 t ypi cal ly provided with a spring forBEI/BE2006/000064
limting neans, but that in practice it is only that
of the first spring neans which will be used often,
since a very great |ongitudinal force FI wll usually
occur in only one direction. According to the
inwef, erniced cenbdiarert 116hewhiensthandisptandmspti 6f the spud
means are connected by means_of respectively a first
caraﬁwqeeé@ﬂreswérager rﬂ@rey FRRAELYY otPRePTRESBFCf BFOP hever
£h A HAS & 4 goymg_ the gssbr_»sgtbtﬁst thB BblststQﬁay
Ias can Juste In a srnple manner. In thi
v i ze e ftent waﬂeesﬂdﬁngofcheetbnkrtThg neénsheanh@e flowed

re lized in _si Ie manner b ns._of a piston .
e inii SRR P8 CORREBPaECtooY n BERPoRcengetef via 2

pretsrbalﬂw&re@adlsgcyﬂau%eu13At@| sted aesduwtaton. tyﬂtnaél y

conprises a cylinder with free piston and an
hydradiine gigcuiphéhushaldewsi 6ATrRTLNE QBPPhﬁgrPgeEOth large
anc@ks%/a%la gL e 78! ?) %@c@éma%al HReWALCRCh Staqf E'Qﬁﬂioé‘nd

e pressure of the accumul ator, pistons of hain

slayldmdercaand agy i r@dt@rtl\mntshafrpeedpastlongﬂrbuelnnﬂwaadls

reby the spri forcein L.eases onI IomA wWhi
rﬂ@“%ﬁ%ﬁt | &5 Pt AT st ﬂfnPHebFoFc aln ﬁelgpaﬁtall
wi 0 fdfdrerd@ ity Aipufrer war.d adi keethay, ekbeal‘rﬁéat ianthe
will then be such that the spud point noves forward
des@riqtian of ttHewes LelPLolii chheeSEPEs CRETa2dRalBSFaP
modrﬂ:écﬁefcfxor 21 drh& SR %o'trl”ans'e’%zégoghé%tt he E8hf€er to
on the spud point beconmes snaller than the maxi num
theadpeing femiestadh tipy es eeut wardsagai asuidebet hele to
|an nce .of the ace unul at qr RrESSYLe.- A or g
ab?%ﬁ?hgr &Q§EF%6E' vﬁﬁ%ﬁﬁ %sprlﬁg%%eﬁs o%%naghéaﬁggreage
caproyited 1fyoreim ihaiduighy a&'boﬁliltnlonﬂm ttensBobri BBatinl eader to
the second spring neans if the sp rlnganeans re to

ab3Il eI IEeE s ifoT aid The SpRPRYSFSPcERehEr BRATS
18é S 185ton I9B (e G5 enft Rl pkonghtudbnabyvborceithee
first spring means will for instance tension further
upwaid e:etlraetnsea:dm s |Jﬂr§5@trr@a>r$9tll@sles typasiedhy @fieghaheut 50
a eIernrned of_.the | ongi tu e
My estt® 4% n%ande ?porslsnlgé}fe 2 h& rlrléel ggt gcgrarg?gtcg?gg(?l%%
bedieng ase s pir MY JEARsES JJls(Aan aeldagiBi)c Wheetrthsseirse

the point at which the wire becogg sl ack) This is tical
shaifoitfddt by audishg a9 Vst ity itensi ﬁlnﬁnﬁéawsthTﬁever ica
ple§§Préf‘9:§ﬁrl§deLq} NhJRany Rhefier aRlshesonpBi,S€08 which are
t'ensi oning plunger arranged in the plston rod of the
ik putdrnasdachder Salrrdiearvﬁh@@cgﬁul Etoer tbdsaptirpgse the
therew th en the f rn
transY?Fs?enS|on&hdn: u%%ér a Ié glo Eggéﬁﬁgﬁngﬁe etened
on Vighele;opv e he depeindisororo ft thepredsud aiymeéry relative to
accunul ator, the tensiqnin | unger _t hen. noves utma
eh T B (8 AT (SR MR L 18280 g Pk Rd ol of the
axﬁ@tc?f nd pack e it ive the dieeirbned enodingntint Bee spud
first and second spring neans are biased first and
caxeteond Wi exentgralf eraat )Pfstsé@lft\mpraéi lRecérdifigthera
reBOSSL! & A ANGRMENL.o 8 T §l-a0d zeqgnd. pydpaulic
cylinders are tixedly connecte§ ﬁés ectively
fizﬁécﬂ_‘sy @theseoandd ensi emmgdiarlsmlairdﬂ@n@lwltleshﬂnea b which

ective first. and second wre re ui ded, I C
ar¢ | FLTPOFRA HGH Lok dithg 106 S ho i g}rr@ﬁ&gr s
coMiéctofa i Sl a&rsrﬁearg%ew GRS )6f0:pi‘h|se 102 and a
transverse axis directly opposite each other on
respectively a first and second side of the spud
carriage. The first (respectively second) wire is for
i nstance guided froma first |ocation on the spud
carri age above the transverse axis to a second
Iocation on t he spud carrlage under the transverse

I LT g,
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enbodi nent two spherical bearings are enpl oyed for

this purpose per transverse shaft part. At |east one
whyaeasiosL cylinder is preferably arranged i n PE/BEZ@6/@00064

bet ween each slide shoe and the spud carriage for the

pur pose of danping the vertical novenent of the

transverse shaft parts in thg bushes of the slide shoe

during tilting around the longitudinal axis . This is
sediR® W Ynals byl enrnfigngti-aRgasbhyeadubiBgathidHgh Db

the spud carriage back froma side to the upright
fonsssi rortheDwlildg shreisngof PentraBsSUHELGAt tPoBRE| BRvd o

e side,th ransvense.qr ' al b [ LS

ca il S SRR B aT o RAReEER Ea YL P oG e
meadfs adurtse alyldwdeatsatlioon oaf etihkespaddearfi hgeiacoontuald a

| ongi t udi nal_ axis . | f d_enbaqdi h,
CrAN RS Sh AL CEmnBREEE PO \EhPECREr OGS T TRE Spinders

arEHIHRIE Y BRARS vOft ihWO a¥elhicakspubtereCykbNgRESse shaft
one in front of "and oné behind the rotation point, and
10% menhiltort v glasmes tane Lot ol gobdies 6P4t prdt fbide shoe
20cylinders are connected to each other. The buffering
action of the cylinders in the vertical buffering is
oltlad ad-dus < armeaticisrg viche ibaflt bfsedecghihberenésstde

. to an accumnul ator via throttl e val an n _the .
Lingth drh s T 4% "t f”’&rjrl?%visga% BFELF X@am&@@. CPfg to lie
in GODINAHON & @ evedd ewoeal.venasdia tBrobtka wal ve

connected in parallel provides the desired danping. ,
conferklding the yildmdess #dkd spedhefpedilientircHétsplhgwn 1n
fiﬁﬁggLﬂge i s acconmobdated via a | ower guide and an

pper

guidein the bin, in each case with a limted
haotheaontted gy dardikee rrddssebsekdifrent B8n,(swherebyn of

. the ud c iage is . tiltable i limted manner. _ar,ound
fl%u%f‘ﬂzgcrﬂ gﬁrBr'l ?fﬁlﬁ {YdiREIS T8 °8, ggn& Re™a85eryrde is
wh&ai PRed. W idwBanndaefs cauThrgta1Bokhzeat aBsbakber the

during tilting around the IOR%itudinal axis .
botderordidyy Al Hite I evdimsgrenbodpreniulefegel34. If the

' f S hgside t hg
e RSt i e S
thievere wdlveiwidtl fdient bervcriee sspgdeedr thagetha badp&iows

connected to.a first | of the lever and,,connected
3G VY ST g 0 HE ] Efer % TS oft "oP Ok Cases
enddy Z0Nt @ s eyd jdtdemaietping Genaettietdetio Dherspod valve

carriage in the vicinity of the |ongitudinal axis.

13 werr et s RREE iy 1S a9 iRssuP T SSeRGEt WAL AR 28R §°°
hi@ﬁ.d e 1 NetNG 3NV &/:$8 Alh8alhORhwand ot B8 RhB, tank
e lever provides for outward novenment of the piston.

is Tderpied drech dertof tthee dvorduddmst aiiac yleiduddng vglve 132
connected on,one side vi.a throttl,e val
us%&%Lﬁﬂﬁ%ﬂQﬁrEﬁﬁf%ﬂfﬁIﬁgﬁﬁfﬁgﬁaSWEéﬁéﬁap%ﬁ%%€é%f%gﬁumulator
13¥ad y£idx tiheo thaink alhrddwiatd.l e val ve and overfl ow
val ve connected in parallel provide t % desired b%ffer

h
CHERRACRYSREIQ drS 19T drifrtafortds FhcoPP@afpitRg ot Pgd
t ; i t I i I N&le134¥kes. e

T o T e T hero ool o darai ey he paes. a31°,
vanimpes wiicloredn me a&rniwie aseshplvary aviesdiorestd lwedhperson,

ref.erence to acgc nying draw.ng,, i i.ch:
an?ii 1_glllﬁ escloEZ?A)o% gzenae si't e@n\%leovﬁ q‘asnél%\]gl(%)d aS%tl\c%gyv:‘%é’th a
foTlbw g Secd ime. drigtgielry, Fitguriev2ntAlon aa diittewliseWwbe

(in alongship direction) of a _possible enmbodi nent of
aPphEeAphRF A RRC O I 1 e aPenticd® tRiSgGPEe2 (B)
prifcfpofd ontpyiaw (ddhatdma tahidx di gehiseR), of a

possi bl e enbodi nent of the apparatus according to the

invention;Figure 3 is a schematic view of the wire

system Figure 4 shows a graph representing the wire

tension as a function of the elasticity/2 or of the

cylinder displacenent; Figure 5 shows a sinplified

diagramof a wire tension limting nmeans and wire
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vessel, this typically taking place with a cylinder
which will be further described with reference to
wo c@ans0924 . When wor ki ng spud 3 is situated i nPCT/BEBEIN6/000064
position E, a step nust be taken using auxiliary spud
4. Auxiliary spud 4 is herein |owered so that it
tenporarily fixes the vesseligrelative to the bottom
whereafter the working spud is raised and returned to
its starting position | . cilagMsorking spud is then
fi xed back into the seabed and the auxiliary spud is
rai sed. The apparatus according to the invention wll
ab
bod TR et | e Rt e RS gy ey Ly rertical
spWbr k?p)ngoﬁwcdﬂed@ra;:omnwdatvecm @ aoslgudtudanaﬂaglerectlon,

oML T o TODl TU e ot MBS 14S PRBTepta ek e

rot St { & thesudd Cé/lkdﬁﬂl%riﬂ"ala ﬂwn@mseata&hsms a lifting
catch 17 and two lifting cylinders wth disc heads 14,
charactppized ciporhait s enable |ifting of the spud, but
2 ' I B 19368 Hh ey qb,farm
%\%r%e o% %:f%'réehge%t?& %v%ntol on ggDTheltggpu ca?rl age’i sls
arpanyedeaedhdet rbiam Isd tivdee s hisesss €20 antdl @@uciannbehgw ded

over two Jo di nal _ qui beans 19 t hat
LofgEin i eIl e S EIORDAY ¥ h 608 TR Peg moment
on eXh&€Ndply ¢LNE 4d4ul] W&hcﬁwﬂlﬁfbﬁf ahdl iseddnel lsprgniudieaal
direction of the vessel. The spud carriage is further
COmpRMTRES f7Ch R ES o artdim A oR HEAMEsh St URtdREy ef st he
spé@afénégtl?é/t means of bushes 21 nounted on slide shoes
. The noment M on the spud carriage caused by a
- a’ongesammcmraek $orioegy Fledrss ab‘sarmeddsad aflstyetaemp@ﬂngt defrce
.wWres and dis asshvvn ch t|cI in f.ig A
v o e R e G e e se | e Ve Pe g oprng
e 1 Sl CBF drh 8g ed St & S 0T thadyi ndunf infcBdenst esl tier @p4d. At
one outer end 42 the first steel wire 40 i s connected
carplidpe- vessel to the right of the transverse axis.
Thy s z&%ﬁéfaﬁ’\&é €2 4015 1 digfl MiA R 1908 YteGi34d in that
nmount ed on the spud carriage to a t ensi oni ng disc 30
themfchs’almdlaseeom@ sthelng gieansf anee Ctorrmwterds@yame@ns of
V\her thefl St W r |sfurt r.ained
reBPCEhITTY § o HeL i Seshabg iEE 2. 33
tocamélva@es@wf@rgwdqnﬁnm K353 a’ﬂglyamzb It$1ef Idl@a&h_lryéd bias.
gui ded over a second doubl e disc 35 Wi\ated on .t he

spiid REPFTaERS ot SR dd sl ‘ot RISt STd 25 ydn that
théosléiqfnéefer@é I:ﬂ@l’@ftﬁfsﬁr/@e{r?se @3@ S.cdnp iR vesslstah

the other outer end In simlar nmanner a second .
acemmelaoronplect &) tVdIJtCHe hegypinegted fia dhepgogrespending
r wth discs 34, 31, 38, 39 and 35 a
hyérauﬂgscg (%theween spud carriage and vessel which
acts Appaheet@sppml ¢ ihadcin amy e Hha sforano isecaeidims,

wres are held under bias by respectively a firs nd
hYER SRS aift | AR | SO BT TG feisnde d/ 550 &

prb8S8t F¥Bl YnORedsind HrRNSIQN NG dirs G130 ard %eors@cond
tensi oni ng disc 31. ring the dredging process a
spgiptindearacyhen e cerrng sfangs ddiqneiaxd d@sdn t he
spxd e fi ). e d A
ronenShrhatif et @l IS WY Hei¥rimea
inwthet4dheé ssptied cheds Bdraisig eaddns omnidre dehe ermstm\mm@

40 |l oses elastic tension. This is further illustrate
PlypIehe! éﬂaphrr?me?@urré the RihQdt Fheitte hysFa t-L

cypm&éedaﬁé &n f 4BGEHOM Q] r t 155 W d - d angt e;rrre&gamr&hr.ange
, and as a function of the cylinder displacenent in

range 2. The wire is biased at a force Fv. In range 1
the wire behaves elastically, while in range 2 the
wire tension limting neans ensures that the wire does
not stretch further. Curve C shows the wire tension of
the wre vvh| ch sI ackens The vv| re t ensi on| 'ng nmeans

Y T 1. i " . S
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OmMng to this additional tilting of the spud carriage

the reaction force of the ground on the spud will be
W@ pmbi180934 hani f the carriage suspensi on were tBCT/BREIO000064

rigid. This systemtherefore limts the spud force

noment and the spud point force . Wien the wire

tension increases in one of 1{the wires, for instance

second wire 41, the wire tension in first wire 40 wll

Sigmulzt usilsy adeeneaseq YWheang wicr entenskegoEthgMisims,

reached in second wire 41 (see figure 4), the tension
chanaqheuiizas ia batadhralfiantt 6ngd 6PFPNEAPPYAPEETERIE TaTe

I [ fli.rs b S K.

b1t SN S SRR Ml ShrtebEathy JeReEE R ELee"

t ensiApyiangy thesa rs, dmenmednlpabﬂaambaﬂ wnde6tighaea¢hgrized

. ans, .in arder to, maint ion i e

in (T <8 Gin et SREPECof YAZPBIAFoRY G P ARG Fe s xedLY

cord &ted %&W%@.yﬁ@t F U batOEe2ondWEAs@oning disc
correct adjustnent of the accunulator the tensioning,

(3G tHgeramng Mhish éhe wespechd Ve £éreEndnenseapnd wire
I t i thesq
are AL Pl e R RTAR e e, pbRY FobhBkal Bn IipLane
peﬁpmndﬂqumani@dcﬁbdﬂmuibmameyeaeenaenacdhmgCEQQhOppheﬁteneach

st arboard W res counteracti 9 t on
O (O Wi S TG Pod i B3Eh SBCPHE] =aRBng Cs AP SPud
caﬁhﬁg@@wsenblles 34, 30, 36, 37,35 (or 34, 31, 38, 39, 35).

Fl ure 7 shows schematically the principle of the

i Zemanatand areralizdgedpdff 6ldg. 'whehazpaiesigpf in that
théﬂr und: a Js%rzaqntvah rd QRgidhydidale 4 8 %Qrg@d%cgeeon on
uence of an athwartship force Fd, in th

thenﬁpuﬂruaurﬁagﬁnqmna a?BEﬁdtdosﬁanbaapu @BB)SpUﬁecarrlage

. fallowng then takes place: wer |de S
Vlacgﬁ’k}ef %ergsot €3’ Cont a&Slgﬁugg VUit Sﬁ:t e ve)’gi f‘mi‘i QHQ oF

mo®d QW A )discs U@EBT 3gui d8,82390f sspudtear blnagﬁe6se&ond
pressed in on BB, whereby a horizontal cylinder 95 on
(EBpYseaidtrthdhd FANe GELEAISti on of figure 8 ) is
exg erwg?% aoahss%st he MRREI ;9UId8 182 gMDRS rakeaki9bdPif that
86 of e vessel. Wién the force Fd'drops away, the
thevinxgﬂuanﬁweeqund Iegtatonst ewley doobilkediispist (817 35)
sition s IS the horizontal. buffering wt c
wh #he?%?é% Wedh spu& cﬁfrlageaghdaygsSe cgﬁggb Ehe

fitdie at&vw&&{u riceRaRrRe Rtuiided, henslpm@hafcome fan:etkeptacond)
limted; - on BB the horizagntal transverse shaft

8
Wikestls 3t PRI Ghhitde i H95untedoor) sFilde §ﬁ08%505pud

cahd gonseauantdne RRalS they fodl ltneeisghionef (rthesepudide of
carriage. The vertical cylinders 85 on BB are pressed

theé rsgstecanriage,3)s cormeSBA e et ivegisedyl i nders 85

taditinon T E RGeS R e VRS
spud wls‘cera tdee dd inprtestieql f e rdfigl las adaymetihenspug of

carriage will return to its initial position wherei
the e %%ICW% SARTIdERY 85 SHHEvicae P ca W&&E‘pglﬁfo
sli@é/eé‘f?&!s méﬁ%ulﬁmdlmhé@y@pbsrrlel & loyelrheywwertical
fering en when the spud carriage is tilted
lorsghivmxrsem hedns mgtensd rabihe tspusl icgaraggie filgemounted for
motneqcﬁtfjo J‘&oé'éxdo%nbae%mhoﬁorz b 'aS_L H;é%@‘i%%dﬁﬂglskkgg (80) ,
Shoe remai n over wWHot e i'n-cont
chd\tddﬂté:l"tﬁzéd)ngt tthhmadacsi |s<i€idaaea;rnow1d 2100t 1rsunfmeda§r
edge (line contact? .. This "pivoting" is obtab % g
Corh%%m%%g QA F k) (Glubbey "Hiistk pdtRESTeEsE SPadlt part
construction of the guide shoe and the actual slide
el ement maki ng contact with the | ongitudinal slide
beam Wth reference to figure 8 (A) the upper guide
82 will now be discussed in detail. On BB and SB the
spud carriage is connected for pivoting around a
vertical shaft 91 by means of a first armof a
horlzontal L shaped Iever 92 to a bunper holder 99

o . — o ~ ~
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conpensated by accunul ator 115. This circuit will now
be expl ai ned assum ng that the spud carriage tilts to
w@Bopasweat i on of figure 7), wherein the BB cyPCT/BEZ0065/800064
extended. Wth a relatively slow novenent of the spud
carriage, the oil begins to flow fromthe piston side
of cylinder 95 (BB) via thraostle valve 110 to the
pi ston side of cylinder 95 (SB) and, when this latter
(1hasomerd duldoy ithwakgudt eagecHgyl asoreddbvedhen éheh case
_displacenment of the spud carriage takes place nore
withg§ dofertassy ¥ssilieadr Bpa¥ver throttle val ve 110
Wil reat, t : Iy Way ¥i Wn
Ve PR e Sat iR b1 L L phcpibacueL et
thathe Heartk acav e e cinpdirs peetd sby 18apubp svanechedcieéd o the
1g{essum-re uci ng val ve 1%3 tgaaegdagoﬂdgit 114 . Such
spug AT a9 P8 FEGTS CHUSPRFTFOGE LePFEELIYR  danpi ng of
bat lz8e Wt sSwldladiddwaihskipifhorcesrand, t BRaracterized
~ associated rapid and sl ow spud_carriage_rotations )
in ghathdta Jeadfi OrG hadrapldc eHé1pERE ¢aP) buff &FFARIed in

eac¥H léagéo%et%:%dee@fpleadicrllle%liir&ed%h@iel (Woh hahaf ehengpuliocarriage
Igure 11. As already explained 1 n the description of
fof itgur e Zrmbevef tdeepsmod ther veage cmlsmobenentneédther

rotati on aroynd a.tr er.se,shaft 18 c er, t he. ;.
Cr g R, G o TS qrodl ' Foe e8°Rest g2pb apFEnpotiiting
ar@bsorind heriiangshian fzeriees. In addition, the spud
carriage can typically tilt through about 0.5 to BB or
SE- 3 n AR TS 5SS RE dPhR@Yt Shi FRFoPEBYLOUgHElalmS,
wh%f&%‘@teses fdaRards 18ascl8BneRatBqaandaBB MRkr guide
erein be able to nove a little upward relative to the
(8TlesAndpawi tipmer tgppidsal (82 )over thleobtinsd8mn, Fhi saph case

. made possi b by. th se.qof a_particular [ '
o G SRR o i BAR vt LB CLPASEFSAsubr5r Lo
whehad¢ g tsphfin desrieesd ied tatl tiabd eoihel iendsdwinahnar
vertical play of typically about 50 nmin bushes 108,
Ar QR vini R T K S GO SCt o @ 15 1 s FPAESCFEE 88 By that
thd NS PUTROSE tihe dJARRIRS S8 tihakhnRarbs L8asihgbacan
%of§?nsﬁggée BE ff%t?%%ed on phg top or a posi?iqn of
hotiwonidls wif fymimem rdnrigiattiiiéing ereubdshes éapgpeudinal
chosen 50 nm | ower than the position of the axis of
X%@hnetry relative to the bearing housing in the spud
car4j eppahheceendy all pardd dfh shafitm (&t chdaacsefuretein
received in two spherjcal slideé& arings,105 which are

that vehft ORIt R TGSt BAemS d&12) nic@aPE 15FalBs ©168a519¢
of B Chh @& # sosed P aldwRlr 6 thheisbitdgosReeoandhe spud
are fixedly connected to the spud carriage_by neans of
capiisgd0x dndpeser (%Y cforisiated1 06, aTHile sir AgAgefefihe lever
'l ows r .o f Lid e
anfi SRS NE SRR S Wit
cyTomdect €26 )t avlsl aldel ss a2 teyd reanheofspimo ceylriinder $n the
, 100, on either side of horizontal transverse shaft 18,
vighethY Pt Hout ¥ R Scyl i nders are connect ed
f 01 5 pi MObA A3 QNG TBSRAE iy & N SVE T Shashdhleri@dd in
and 103 to respectively mddle plate 104 and slide
thahoeaon. crhingrir pod® ofs taasd afertd cahysypudic circuit for

cyl i nders_.i [ ' [ ; f: a
a=flad ittt 1 ind, e Hia o TRete T Se e

Thi 6. i Appeia eve da Hyc lcomedlin rg ailre 16yl ichders tertirethdn

hydraulic circuit sho in fiqure. 12 . Wen.the, spud
thaty FRagar R P S barhe T om 195 (Y (1S G P origare = )

to SB, the cylinders on SB then nove inward, wherein

oil flows by neans of throttle valve 135 fromthe

bottom side of the SB cylinders to accumul ator 134. If

the novenent takes place quickly, the pressure drop

over the throttle valve will then becone so great that

the oil flows away over overflow valve 130 to the

tank. In both cases energy is destroyed and danping is

~ o A ~NA .



the spring force limting neans (50) conprises a

pi ston accunul ator (51, 52) which is connected to the
waeeooeaseendi ng hydraulic cylinder. 4 . Appar at BPGT/BE2006/000064

claimed in any of the foregoing clains, characterized

in that spring tensioning neans (54, 55) are provided

for increasing the tension iIP at | east the second

spring nmeans when the spring force thereinis lost. 5
cyliAgpas at 95) asompad seedl 4 rpatalilsl 2amcckion of a throttle

characterized ipn that the spring tensioning neans

valBapfid el QERET b ntfbYinger (54) arranged in the
Pi $0Nchotk Af sthdiei by M Addor Cd/drﬁﬂ@%fixﬁg]%rﬁrépparatus as
accumul ator (55) co-acting therewith.6 . Apparatus as

clefimpdedniananyt ofhe heoregaigud rylasing ns, characteri zed
in that the first and second spring neans are biased
first and second wires, preferably steel wires. 7 .
Apparatus as clained in clains 2 and 6 , characteri zed
in that the first and second hydraulic cylinders are
fixedly connected to respectively a first and second
tensioning disc (30, 31) around which the respective
first and second wire are gui ded, which tensioning
discs are located in a plane perpendicularly of the
transverse axis directly opposite each other on
respectively a first and second side of the spud
carriage . 8 . Apparatus as clained in claim?7 ,
characterized in that the first (second) wire is
guided froma first location on the spud carriage to a
second | ocation on the spud carriage via the first
(second) tensioning disc (30; 31) and one or nore
gui de discs (36, 37; 38, 39) situated on the second
(first) side of the spud carriage. 9 . Apparatus as
clainmed in claim8 , characterized in that the first
and second | ocations are double discs (34; 35) which
are nmounted on the spud carriage and al ong which the
first and second wire are guided, and that the first
(second) wire at an outer end on the first (second)
.side of the spud carriage and at the other end on the
second (first) side of the spud carriage is connected
to the vessel. 10. Apparatus for accommobdating a
substantially vertical spud of a dredgi ng vessel,
preferably as clained in any of the foregoing clains,
conprising a spud carriage with two slide shoes for
gui di ng the spud carriage over two | ongitudi nal beans,
wherein the spud carriage is mounted for limted
rotati on around a horizontal |ongitudinal axis (80),
characterized in that each slide shoe (20) is fixedly
connected to a bush (21) in which a transverse shaft
part(18) connected to the spud carriage is received in
each case wth a determ ned vertical play. 11.
Apparatus as clained in claim10, characterized in
that the transverse shaft parts (18a, b ) are
connected to the spud carriage by neans of spherica
bearings. 12. Apparatus as clained in claim10 or 11,
characterized in that at |east one hydraulic cylinder
(85) is arranged in each case between each slide shoe
(20) and the spud carriage for the purpose of danping
the vertical novenent of the transverse shaft parts
(18) in the bushes (21) during tilting around the
| ongi tudinal axis. 13. Apparatus as clained in any of
the previous clains, wherein the spud carriage is
accommobdat ed via a | ower guide (81) and an upper guide
(82) in the bin (86) , in each case wwth a limted
hori zontal play in the transverse direction, whereby
the spud carriage is tiltable in limted nmanner around
a horizontal |ongitudinal axis, characterized in that
the upper guide is equipped with neans for causing a

- . - - - - " I T



