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WO 2007/022157PCDUS2006/031785 ASSAYS AND METHODS USING
BIOMARKERS RELATED APPLICATIONS 5This application claims
priority to US provisional application 60/708,677 filed August 16, 2005 and
WIEBA&IShal application 60/808,076 filed May 24, 2006, tHCESHRME Y783
which are incorporated by reference. number number herein 10FIELD OF
THE INVENTION ggavd NRINYERLONS SE36S igﬁgﬁﬁﬁﬁi{é relate to methods
and assays to defect biomarkers predictive of sensitivity of mammalian
cells to Apo2L/TRAIL and/or death recelptor agonist antibodies. More
particularly, the inyentimthods and assays with the
whith Ge R iiEt e S HESHCiRtea7LS G AN AE Tokemilsionprotainsivatith: number
60/ 208 SrEdictive Bf S¥aSHRIvity ©f nidtfmadieh cinceroells to APOUITRAMLAN number
60/6%%&?\7@(%1%@ Hgonist- adtibodiess suoitastbRA orDRS AgoRisicrporated herein
by apfibedies. BACKGROUND OF THE INVENTION 20Various ligands and
receptors belonging to the tumor necrosis factor (TNF) superfamily have

been identified in the art,Ingluged ameRg sHeh-ligands are tumor necrosis

factaisalpha-ETNE alohar). IMLOEEToSIs TRCLL pelp L THESbetal of
pionRRhOtoXinalpha")  ymphatoxin-beta (;LT-beta"T, 0 557 li§aft {alsy detect
seat8ferred fo as Pas ligand or 0; 95 ligand), Apo-2 ﬁzéla%e& IS IiBEd EBEY and/or
_.1ligand 8D495h9 end, Oa)?-iécﬁglaeﬁd, 4"PBB RGAMFEREHT, Apo-teteitegs hersin

{0 as %ffﬁ SF TREIL), 5873 lighhd (oS 5eterfed 16 48T \WESRK):ARRIkith  the

S 1BRC ligHd{afdo PERFERFIGRERANK REefic: OBFo6r FRANCE)yand memalian
cangeg) FetiRIse ritere o as BlyS AR THAMNK  {Seare thodishkenasi, as pra
or MAIGEErREVIen: 12%20430 (2002); Ashkenazi and Dixit, Science,
281:1325-1308 (1998); 30 Ashkenazi and Dixit, Curr. Opin. Cell Biol.,
11:255-260 (2000); GoisteiapdSi,J3ioks 7:%Dav7ARa (1997) Wallach,
Cytekine:.Referanes, Academic Rress,2000, pages 377-411, Locksley et .
e, G0l R04:457:501 (2001): Guiss a0d DOwer, Biood, 85:2476J404 :

1944899): Sehryd oG Natl, Acad. Sel., 83:1881 (1986): Déatry 8f"9 =uch
o L e 7%%?tt§elté§1f§l§h3. Biof EReMeczosis factor-

., BYE- munol,, 17:689 (198 t !
?j;i@%&ﬁ@%%%gsr_(i f g‘i}iﬁ elvaé%%i IRy FE 75887 (195ByPeta) . cpac
Browning et al-. Cell 7284 A ¥%6 (1893); Atffitdge bt'aP Nared. LIGHT, 2po-1
0 éfblL (TI655 5G9 PO IEE3 ptiBiched JSRtary ie8ndD9ANG licand (also
T EGFR5 428 pribfishel Sy FrIE09 A M atstetecetial (<O Bk 8525-528 Twmak)
AFRIG0G8S EtfieRéportitheetsic=Bich GhaE2Y 8240182440 (H997Y) , anc Tavr-
1 (HgRnedEaksd. 40 ExpEMed. Bb88: k8500 (1998); WQ9B/28426m:21 . wature
Revisublisheeh Jubp 2(4998; \MEB/AGZS h-published Qotober 22619985 1305 (1908 ;
2shIRO/98/48021: publishes-May:7n 19981 Meeks et aly S6ienee, 285:260-263 ciy,
cur(1989); Shw etsal.7dsLaukeeyte;Biok.65:680,(1999) Schneider etal J. - °
200GEX@aB/@d-3’1’8&@-17;47333»21@@.&}9%9);a!\fly,kh@ﬁ% Yy &L Al ial, C M., e d
0w 74:35976-15981-4.999). WO 20071072T57PCT/US006/031 7857 *oe° =
1. induction.of various cellular responses mediated” by UG TNF amilyead- set.,
g ds i P Y et 3‘b’ ar, J Immutno% %Iﬁscaeglrcé%b‘t glttz_ et al.,
-. {igands Eeyplc%l%g '|n|t|atg]-:‘u:L th elr blndl_ng % péecific cell ors:
(15520M€, but not all TNE famity Iaride bind ot S indiice vaRBeRity. 3:673-682
Biglogical ackvify thfbugh ekl suifabe’Méath Fééaptortnotagtivate al. Nature,
357jé§§§§se@?§? 5 enfymes/ thétéarBrotitins celrdemth ol poptosis pathwan/ 25424
publishfifestil Bt al; Cel2D1:443:4465(1997} Incluted.armosy thes membets af sos) ;
ChichfeFRIcReceptarsupdifamilgtidentified tecdate are TNRRL; TNERZ. TACL; .| -
=20 -GITR, OD27, B1-405CD305 CDABsbiiMIV; Fasalsaseferied 10,35APYa 4751
publoeiSD 95y BB (alsousiered 19:08sbRARRILRR S (als0 referedfoas o -
scieAR0-2208 TRALR2). BR1, BORZ, 10 osteopyotegerin (QPG), RANK.and "
schnéRRs3 (Rlsg refeyred _a§eQRS &FQTMME’)@‘?&%& . %%igckendzi, Nature ’
si01 RENIEWS, gﬁg%g@gj%ggg); %sg@k?nazi and Dixit, Sciénce. S811405-1308 -+ 7
7 7 " ) . .
(1998); Ashkenazi and Dixit, Curr. Opin. Cell Biol., 11:255-260 (2000);
Golstein, Curr, Biol., 7:750-753 (1997) Wallach, Cytokine Reference,
Academic Press, 2000, pages 377-414; Locksley et al., Cell, 15
104:487-501 (2001); Gruss and Dower, Blood, 85:3378-3404 (1995);
Hohman et al., J. Biol. Chem., 264:14927-14934 (1989); Brockhaus et al.,
Proc. Natl. Acad. Sci., 87:3127-3131 (1990); EP 417,563, published

March 20, 1991; Loetscher et al., Cell, 61:351 (1990); Schell et al., Cell,
A1-2R1 (1900N) <mMmith at al <ecianre 24210101022 (100N | awic at 2l
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35The ligand referred to as Apo-2L or TRAIL was identified several years
ago as a member of the TNF family of cytokines. (see, e.g., Wiley et al.,
Immunity. 3;673-682 (1995); Pitti et al., J. Biol. Chem., 271:12697-12690
Hod67' X8 97/01633: WO 97/25428; US Patent 5,763,223 RSHAGWHEGS:
1998, WS Paitent 6,284,986 isslied Septespbasd 2Q0LLcLhe fyll-lengthy, o0
ligsative sequenceld? hnmanAp03l/ TRAL pelypeptide i§l§eg§§ign‘éigﬂaciedceptors
serlengyityped| dlansmemArang PieleinSeme cells ¢an produce anatural  C L
acsolube faraug the nalypeptie, thigugh enzYMANC cleavage of e e
enpebpeptides extracellylar region (Mariani et a .b\f Cell°Biol 137527 pssges, or
f soluble Torms o ABB2L/TRATRTE el =t al.,

=169 Il ic stydies
g__}._(l} 95:))49@4@‘ 0(95%95" %ﬁ!:e_l. m%eaig%ﬁ,umegl%@?ﬁﬁ: aﬁd%eﬁ’NF receptor

sup@QmQuimeric structure similar to t F
rela d%ro%e?r?s Hymowitz ar al. Rfol S8 Eel, 9§e) TACI, GITR, D27, Ox-40,

—72007/022157PC FTOS7068/631 785 9:563:5745(1999), CIRe bt alfe (also referrea
° MRy, 11)253%6 1 t1 9005 ekrsgRolsapey arebal, NataraStracturalert, pox,
F BBy 7671048 EEO 9 TR Hy rrswiizoet al 3 Biochemisty, 39633644 Travs) (see,

- ©- 9200 Ape2L/ TRAHzsuitike eother ENE2 famity members hewever, was, 5 Dinit,

Scifegnd teehalera-unigue structurakieatise inthatthree cysteine ngﬂ(_juggl 1 Biol
%:eaﬁ&p@simrm%o@Hle;aals]nsuI@umt_ingtn%mbpmqgrgme,@go eF coardinae -~ ¥
retzineatomaand:that the.zc binding s, important for trimer stability and’ ===
10<bielogieal agtivity. ([ggy{ggw;gdeg%éypﬁl&ssopftearset _g; J. Bio YChem 21 Celil,
<. 27520632-2063/ (2000), Jthas been repSited In the ierdtbrd s s #ommen =
% ystETrivGdtlationtinclutiing. Natl.

In immune

' ncadPOZL{TRATL playarole 10 i ,
B e e o 3¢ thbuRBucla arlfis (S86. 07 Therss & 2991,

mmgné"‘diseases such'as
er et gl

6121823560 (AYY8y; SHirdén &t atl Cyteddibe, 51:361 (1990);

L z .
' S:i%li\] ngmunol,f, 1
“11:8643672  GAARRTELAT P EXP Med. 1880:1343a13534090 a1 . Acad.

&Son%%ﬁsgﬁ; EExp! M. ; 162°F095- EE03:{2000): Sotebte farms of 11:3020-3026
(225028 FHRERTC Hav e alsh: beBBragartett ta induceapoptosis b iR @ VATielY.  mmo
Lo of tafi€er eeifs, ineadingcatoisdung, breasty prosiatashladdey, kidoeys (1597, ,
chidvarigniahd braintumers, aswellasdnelanemaslaukemia, and multiple . ,
Sciqnyelonna (see 1ex.( Al ekal. supra; Ritl gial., supr Qi%ﬂé’ﬂ%%? ), sheridan
st 61030 945 issUed F-ebryar 29, 2000; US Pafent 6,746,668 %fls.”e J.“%éng’ Med

1856:2004; Ripger et Aal., ﬁﬁé@&gttg@d@?%&ﬁr:_|-2§ﬁ§3£9] ,ga?’:@g f{%éq\a%d{ %99%’) ; Tsuda

et ah 20 R, Invest 5 104:150-162 (1%%?2&1

0a: 2D E-L63 ( ); Keane et al., Cancer ﬁé%eﬁch?%&%@-‘ﬂf—ﬁ—é%&fwf
' Miggéﬁ%gt‘ 1JQI%,%?:Iin? Caglﬁz:eertﬁel‘és% 5: 2505561 2 (1999 -GHzittl 1EUkemia,
.1,13:1817-1824 (199Y); Vi et &F, CAALErRERr80°238-238942000) scructure of
—__Chinnaiyan et af’; BYoE Natl4c4a 5., 97:FP5811759 (2000)pokwwigane  ana
ISR TdiSS T nTfnPfum B RIS Tirthers Uigyest thatwria2L/ARAHLBING rot e ins
lé_m}{éflfn %o?ﬁﬁﬂ'?é}ﬁ@hrﬁﬁm éh@fﬁ@th@l@g“@raﬁa@mm Iherﬁﬁy,e&ﬁﬁa@éﬁﬁhlar portion
ot “EGbStantiéitntiumonetects ¢see] & ganAshkenaziehalncsupra Walzeal, 1«11

cystated- HubrdrGliniak ctad), Cancen Res-&9:6153:6158-(1999); Chinnaiyan -

et'Bls supraiiRoth-et-at, Bioghemo-BigpbysrRes. oMM, 2691999 - years
ago (d999)nREI-Applicationd3KQL5512; RGT Applicatin 30 éJS/Ol/WEi%é"’glf).t )
mmmudf) GNtEASI-AD. BAENY ypes,of ganger cells, mogt ngrmal himar cell ygds °° =«
(1998PP8RS I g pesisignts Z%Qgggo%g duction by Certein reEbmbihéit 2°27 12650
pat=fRMRS.QfL ARQ2L/TRA| Lsgnge%z%]fﬂ et al.; supra. WaCaCELH. Baprd). J§28: Us

. T _ Y " .

_ ﬁtﬁ!bwmq that a poly |stléln§&5]dged.?§fu5fé¥oﬁ%@# 1 native seguence

Ap62 iRAUCRT Apoptosid it B TTRGIAEl iselatedsmenen thutnetbrane
PEOEHGH- 35AUMAR; hRpHtDCHREETI® &t aPENafuraVisy s 6:564-567+20Q0)ypeptide,
Ehroudh SRS RIGatt R e Micts 6:502°603 {20903k Hasdielieweththabn (uarians
=t “ertalfr rét8mbiRdnt ApORIZERAILIpreparations MayNesy iBtems Of srudies of
=soluigchemicat prapertictrand bielegical agthdties.on; dispased yersusormal, ., -
strugelisdepemiing-orexample; snthe presencegrabsencgofatag .. ..,

molecule, zinc 40 content, and trimer.content (See, Lawrence etal7— ——— '

Nature Med., Letter to the Editor, 7:383-385 (2001); Qin et al., Nature

Med., Letter to the Editor, 7:385-386 (2001)). Apo2L/TRAIL has been

found to bind at least five different receptors. At least two of the receptors

which bind Apo2L/TRAIL contain a functional, W020077022157

cytoplasmic death domain. One such receptor has (and alternatively as
TM aor TRAI -R1) (Pan at (1007 cae alen \WNOQ/R2QEA nithlichead Tiilvy 20
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30DRS is described in Hymowitz et al., Molecular Cell, 4:563-571 (1999).

Upon ligand binding, both OR4 and DRS can trigger apoptosis

' ly by recruiting and activating the apoptosis initiator, i

@%@%ﬁg, hrough the death-domain-containing adaptor mdlEEjg2006/031785
2 : seeferved tosas)FABRR/Moerth {Kischiglatal., immupity; 1125§;§g§2q4@899) sapaya et
al $mlﬁﬁﬂ @]wd@%%@'%aé?&é??‘@@?oQ%OQ%@@PQ%?{O%E @.L" é\éata"ir?, Csea.l%chemistry,
2 B3l 22415243 (2000L, e fpORLLIRANL s hoenLcporied (o also.0nd. ~ ]
£outll0$8 regeptors referred to as DeR1, DcR2 and OPG, w ich be |eved1?o.
. . igue structyra ea are 10 ’cfha,b three ste rasidues (at
C)sf,téncuon as gnfhgggrs,sql%t er than transducers of signaling (%‘ée.,iér.‘a.! o

PPNOR (also Fefetred (888 TRID.LIT or FRATEIRE) [PAVEtSr., Soehicate & zinc
250876 T11- F1371687); EREridHTEra., BtielRe 4007 75818-82THIOFFRbility and
PloRREESTArRS AtVArY 3. BIBITCHE™. S0 7212549 P54 204189 7Y, Séhneidebatl . Chem.,
275k 0 PRERS{561ter8 0416:329-334 (1997); Degli-Esposti et al., J. Exp. Med.,

18651 1165 1¥£0 (1987 dnd-MomgKalsapayaat:ak: Jatemumolrr18Qi3pty a role
in (18985 BER2: (alstrballed TRUNDD.@r TRAHRA) [Marstiers ehabk, eYMkneunatoia
artBioki:1003-1006;(19%0sRan &t ali, FEES Letiers) 424:44-45 (1998); (1096 ;
sonkRQI-ESpast ebabidmmunitssL.&L3-820419977, and,ORG [Simopetet .
1008ba BURIALIN COMTAsL QDR 2] DRS,he RG] 300 DERE ISeDIas 0P
notsignal ARORIOSS: Apozgﬁfﬁ%@;kbodfgo%@gg ind o the DRE.andior

e a d & i
DRS receptors have been reglporte in the’ jocuce apoprosis

Varisty .OFf Cancer CelisS,, i dlrllterature'rﬁ%orré:)%amﬁle’ ' t
o Qti-DR,dantigodiesﬁlrecte 16 the DRATESpfSr8hd Halihy dg5mttic dFostate,
S Apoptotic activity i CEBHAR mamMalidfPEdils HreBes @b &g iAnery:, Yperenia, and
MU 5737 68 pUBtisHERF Jufy 89, 1959FWRS 0073383 BabliShed Wy B2, 206@pra; US
Pato HIPBEBE1 FEBRShERPAIRTUSEE4, 2U03. Seddlvy; 6.974 Griffithietatd dune 5,
2009; |fvmREFD| 2t 62: 25 FEB6 A5 {1999); Chuhtdarapailebad), J.dmmuael., et al., J.
CLif 664884-489802001)1 %0 026007038 published Recembends 2Q02;, W 157143
(1908/04236% published May:22, 2003 WO @3/033043.published May.8:ni =t a1.,
112003080 Q34037913 published May, 8, 2003:US.20Q8/Q07318/% 17 1824 (1999,
7u EHbghﬁdcg%%?e%%%_%aago%gw@ag P}Jbéém%qify%ﬂe@a%c??%g. Natl.
aca&ertaun any-L ntiRgdi ve likewise heen described, see, e.g.
e 28/21793 gs%bgﬁh‘g%Ng\@%%é,ajl%g%; %ﬁﬁh%ﬁli?%.frrﬁrﬁnﬁﬁﬁ? E“‘“‘;r modeLs
adlﬁ%gg&iﬁzg%y 19C6L; Ichikawa ef ar. I@atyre ﬁ?&.,#:b%ﬁ-‘@éﬁ (SFpyrerary or
. hll-?ﬁan,der_ etar "An Antitiody o BRETTRAIL-RBLEPOrY) Stiffifesseste <<
SRETGith Bt Patient BafivefFEaéioftitedlinal SHaror L& IRTSEID nfiveser Res.
5% Mt act 2Rk natiorisrE sy *isLon MorGeloatArtibGdies Bi-Gamersiophys.
Res AGOPO-Septt 112602 2Bahi, ABertarganateeiWTE 03/088043 pebtishgpll ication
US/May2872003; WG OS/08T9 13 publisheddMayB,2003; US:12003/0%80296n21 human
celpublishked September 252003z :kraddition, cartainantibodiesbingby  certain
rec@fibssareactivity te bath2R4and DRSHesrptors:have bean desciibed i ev a1,
supfSee, eJ@,&Sdlatacmsfs,gé%gg&"s%dJ%;@&QQQE%MQCYZL%%@ form of
seoFHEINYENTION The disgloure fieteinroyides methods A0 assays, o, g,
nun MG EXPLESSIN olong or mprg blomarkersdn,a mammaliaritisstie ©
Nagé)trac,e"ﬁaatr&pre’a\ﬁ grelr%§g02g>§[35ess§)r6()of one or more suc .hlvmar ersis '
pregictve of whether thé tissde or_éeﬁ Sariple wilf bé SeRiti/e Félagf@‘ﬁfs certain
e U ES APSEEH RAT or BB E S dibniStantiiodies in &fBus ©F Piochemical
ProRhbtimEhts of thE FiventioRC thE HEtho S arftl 883%8fs exarfiite normal cells,
dep@brEEsidATOfIEt e SN the GaRYarcE famikbefproteifsainparticltanle, zinc
conBatNAeT ¥4 oriGaiNAcE3:  (SeAs diseussed above, mMostiermal., Letter to
the hihivarr cell types appeanto beoresistaat to apepiesigdnductiondy certail ra:tor,
7:3¢ecornbinant forms of Apo2L/TRAIL (Ashkenazi et al., supra; Walzcak et
al. sgupraprithas.alseheenobservedihat samepopulations of diseased .o,
AL tﬂé&_@@-ntﬁ%” weélés%gﬁﬁ;%t%ﬂl‘%%p%lﬂp%géﬁw?£ ngélaarr? a functional,
resistant to apoptosis induction by certain recombinant forms of
~ Apo2L/TRAIL (Ashkenazi et al., J. CIin3 Invest., 1999, supra; Walczak et
al., Nature Med., 1999, supra). Consequently, by examining a mammalian
tissue or cell sample for expression of selected biomarkers by way of an
assay, one can conveniently and efficiently obtain information useful in
assessing appropriate or effective therapies for treating patients. For

example, information obtained from an assay to detect GalNac-T14
avnraccinh in 2 Mmammalian ficerie ar call eamnle fcan nrovvide nhy/eiciance

in
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In a fourth aspect, there is provided the use of an antibody or a
polvnucleotide in a kit or an article of manufacture to detect expression of

- vwaaNags1k4 in a mammalian tissue or cell s said mammaliapéils/%gg{'@ﬁr)agle;gq
for predicting the sensitivity of or cell sample to Apo2L/TRATL, wherein™

Y RRGIEES ofiGF S afPtsdiNac-TI4 preditivrtthatsaidtissue cieeelsample rprav

lands adbftvs P apoprosTELinducirrpaktivity ofsapo2k/TRA|L. 48:adith 276:111-115

(Lefdpeetstirdre igprolddetkthent isneaseund askit Qian, ardcl of rpanufaciure . Tuly

22, inwmetioc of predictingwhelhessbammalian tssye ok cellswillbe, (. published

FebSRRSItYE, tmampt%i%i!h@‘é?‘ii@ﬂ 195{3%9&) %Ji'l{-gr&%ll_-'g ro l%‘abgg tidgé tge%(Gi}. 08r23 issued
ala ’

occticle, of manufactute compprising; -a container an elH on sai
-copfainer, -wherein a cgongpésitls:)gﬁ?s cec{;talngﬁr%iﬁﬁh 84 container, and

hae tggscomé)e%sitigyeinclg, esa PAMART %LL tiBody tRAF bRTgs t6°EuRRE-T148hBRs (it
ik ge? on sajd container ndicates that the ESmprssiionT8aRih8 used 8IL-R2, TRs,
Svallate the preSeitd of GaNAER 14 Frat least ondtypédshmammalianscience,
277:8&f15%ahd indflictioR&ordlisirig the EiaeT147antbody for evaluatingoss /51793
Publifheit EBIRE BT CRINGCPT 14PRt st leastons typeiofspampalian, Cellss IN@reaton
et ixth aspecBibbre i-provided thes7) ; wseaa kit ima mathodof 15,5386 5357
(125predictingewhethermarmmatiast tiss|e:0r:0alls Will bR SANSTMELD 5055 pup1ssnes
PP OSSN AOGAETRAIL PGS 1, OIS, oo
octoBentamen & iabebesy said container..and.a cql pﬂsmg@ggg%%gne/o vitr iy . .
. . . . A : i ! published
r=x8ald Gontaioes, WStein. i Gompasiion ncudss d polynbledioe it -
way BYbridizes tp.a complement of GalNac7 T14 polyhue eotide uldEr StARgRTRL Lebed
rooE NS publighed Dacambe s : : 4
uay GONditions, the label on O%%lgclontggner indicates that the E8ntpé&iidH taryplisked
pubhk”)siggeqigd evaluate the éoresené"e ojfléléeiﬁlaél‘?iﬂtin Ht'led8F dhel§pe ¥R/ 0038550
alian cells, and ihsthictihs for'tding theisehpsuckestidesfor . 2001; us

mamm
2001@%%“!8%%9&% DTESeNBETFE aiNac P4 RNA BIODNAZFFat least-onetyperuly 2,
2092 bt Parithafist detls. Pt lishathéeerhbodiments of thesinventionathes pubiished
Apripfore-metRioned metPbos-Maycomplisereraminingzmammalianissue ©f: 2 se oo
publteiRdfoiuexpréssionsof other GatNassTemateculesasugh as:Galac-T3. ¢ , 342,359
issuglilFfithersembodiments asesillastratecuby Way oexample ikthe s vur i ocuea
June fellowing: s A nethed:forpradictipgthr.sensitivity of.a @gmm@ggnigsued Tune
L 2dissue aneellmampiesto ANQeLLERAL, campriaing the 3teps of: obtainng a =
pe dlampalian yssue ercellsample; examining the tissue or cét:sam ple 9 ing a
mo1SfECt expression,of GalNac-T14, wherein expression of sald Galfic T4~
SonisPredgiNe ol sad s or GBI SHtple & SEndiiito *= iy e
. Péaglgg%%ilséi%&’lilgin %CJL\Q%/ of ,&po% ITIRETL 52 FF T TBHBECE! BRYPALY TREIL and

wherein said expression fGalNacHerEe eaffkbd BiFERIEEENG 999 -
 expressionBrGalREE T mRRAR. PRehe #EthGRDf claim lowiwmrein sgidbtosis
e RSB S EINEELTA 478 exairine Ry Sheamehistochemistne- 4. Ehgase-s,
EhroudietheR] SFtantrTFiRtiToncomprisinghe stepishexamiTiag eXPeSsioneh mor: 1
[KisqhRed, DIRS 2DCR1ImmuBOR? receptars:in saigktissue gf-cell sample. 5. Then:-
12: 5anethpd of wlainedavkerein dissuaarneell samplelcomprises cances fissye o

orgells/ TéaThessethed ofglaim.a Wbeaﬁ%sﬁi%éa{}%%écﬁgéeaﬁ%m ferred to
=2 opencueaticabimpRomas ornog:saalbeel luag cancer cels grssis. 7.4

org, rather than

cransieibed for inducing appniosis in @ mammalian tissue or cell sample,
TRaTICQEIPIISINg gg_eas_Ltgapsfof: obgai_ni'qg: a mggang jan tissue or cell safpfet”: 2T or

277 d8¥amining the 'gis&ggj&f&%l‘gg@lel%& Efe%%ecflggf[g?ésffb?i‘b?%aﬁﬁ atiTi45eience,
sonnadnd s%tgsgguenﬁg tgsdae'tec?iarlg expre_Ss{f%ﬁ—%’ﬂf%uag@LNaézﬁla?‘ékb@%@ (1557) ;

said tisSué of an‘éffettie’ atnduft bf: ApedlyTmRaderi8eFhet ., o.
B - pESihod B b Y WhereiA i ek pfessionsob@alNGcaT14 is.examined byso 3 -
¢ (L2RUingTBF drpresSR of CEINEE-T1 FRARNAG) OiEhetmethed of claim?. piol.
22 190{HéREin ‘SR expression of GaliNee-Tddis-examined-Y (1998) ; pegli-Eeposti

immunohistochemistry. 10. The method of claim 7 further comprising the ~

step of examining expression of DR4; DR5, DcR1 or DcR2 receptors in

said tissue or cell sample. 11. The method of claim 7 wherein said tissue

or cell sample comprises cancer tissue or cells. 12. The method of claim

11 wherein said cancer cells are pancreatic, lymphoma, or non-small cell

lung cancer cells or tissue. 13. The method of claim 7 wherein said cells

are exposed to an effective amount of Apo2L/TRAIL polypentide
comnricina aminn acide 114-22QQ1 nf Eiciire 1 14 A mathnd of treatinna a



examining the tissue or cell sample to detect expression of GalNac-T14,
and WO 2007/022157PCT/US20061031785 subsequent to detecting
expression of said GalNac-T14, administering to said mammal an
effe t.ivel%rmnu%lirt]t of Apo2L/TRAIL., 15. The method of claim 14 wherein
_sai éxpression of GaNA T4 8%kamimseFby tetdetinorexpressian Of supra) . 1n
Gaige- T1ARRNA. 596, ST Aidtiod orafimetdwherein $aifl sicnal apoptosis
expreS3ibi-af SaMagiTe4is by hntunohistechemisy.-1%=Themethod ,_ be;_i
TRRTIERN 14 fuvthétcomprising the steprof examining:.of DR4, RS, DCRL. Y th‘
DR DR vecoptorsinisaitissus: of Coll. apoA8: The method of claim 14 .
cylhereir tissue oieellsample, cpmprises sancer; 101issue of cells. TG hgamatian
: : . lishsd Ty Yoty 195y, Wo 00/73349
pubeibaskof¢lgim 18 ygtagge%pgpﬁggg&, I%!%Hgggg%, or nonzsirall ~*2u.
« The methad of glaim 14 wherein olygeg_i e compr'f%’ﬁ%‘%fm?ﬁo F983:  See, also,
s+ 15mammal. 21 'Iggelume‘rhodﬂuo?-gaw% g of ¢iaim P2 ipdrett % chetfidthefipedtisapai et a1.,
m‘orur%dlé ioni therapy ictalso Sufidiigrsd terbaicmameatba2. 2, 2002; wo
Jone methBe of Tsfn 3 whigreftP ey tBRINGS (AsteRicagentnsrawtine, 2003, o
BTy AGEhT S ey aBimfisker et t6 aaidonasnak30:28. The methad oo - e
2187 ChafA"7 whereli Siaid ApoL/TRAILOPOlyDeptide dSdiNkIA08s  antinodics have
Lijeijethylere giyeotimalecute. 24.5Thewnethod-abslaim,14.wherein said_ s 1ees,
CrApU2E/TRANL polypeptisle:ds linkeskte 5 polygthylens, glycol molecule. AL, s

—————

Me2B, AvmetheoddforLpradicting the §eg§iti¥1tx of.g.m aljan tissue or ce
: Ml i e R—

2) 25sprmpledo deathresaptor antihodies, compris .
sceomarpmalian fissue or.gell g&mlgfggjce)?almjinfr?g the tisaae it B savpEtrom in
' T14 Whetein SXpTessich of ed N asTitbdies in

cagetect expression of GalNac- hérein
wals Qé@%}%{e ?%at%gtggt%s&é) Or B EAmpreRISénsitivader WO 03/038043 published
e3P0 ggtsig-l'nc]qucing acfi?/ﬁ'f/ @fﬁ?&ﬁﬁ%c‘%ﬁo%%ﬁ’ﬂ?mdf@sﬁ@6/@1:1@295 publishad
. %11? 6t 6 eldRi 25 wHaréifsaiaexpredsion ehGalNaesT hdvisngXamined eact ivity
“° by Gétetlihg BxpresSicrrefaiNag=Fed mRNAI2Z:The method of £laimy patent
¢ 38 WRBréfveeddierpressign®h G ac-T14 is examined by

immunohistochemistry. 35 28. The method of claim 25 further comprising

the or cell sample, 8 W20 /02 2k PetiiS2Q06/031785 examining the

tissue or cell-sample-ta.defect &xession. ot GaINac:T14, and subsequent
exste-detecting expression.of said GalNac-T14, exposing said tissuie o cell
x<Sample,1o a0 affegtive aMount of death recepfor SAtEBHY.” =53, hesr! sarsie,
endmethog of claim, 32 wherein said expression oP BAlRER- T4 Predi@itinedsS vhether
-ntRY esting far gxgr%sg?%n f 8alﬁfa5-ﬁ‘9f&%’?ﬁ\lﬂ? 39°7fe hethed ofcclaifirarL or

] XPression of GaINAEIT4 ismbsdinied: byf the invention, trhe

2 wheréin said expres

" mmuRONIStEHE ATy 852 FHeTfisthoefofhol BRY-DRS, MeRA: 136! anity of

PO R efobPoFliSelRr ofadéRs - 37, Themuthed:of or non-small cell

Az discussed above, most normal human cell types appear to be registant
: 3

o apoptosis induction by certain recombinant forms of Apo2L/TRAIL (Ashkenazi
et al., supra; Walzcak et al., supra). IL has algc been cheserved th;.t some
‘Populations of diseased human call Lypes {(such as certain poepulations of
cancer cells) are resistant to apoptosis induction by certain recombinant

forms of Apo2L/TRAIL {Ashkenazi et gl., J. Clin. Invest 1888, gupra; wal I
rr I =¥ CcZa

et‘: al., Nature Med., 1999, supra) . Consaquently, by examining a mammalian
tissue or cell sample for expression of selectad biomarkers by way of an
assay,. one can conveniently and efficiently ohtain information wuseful in
assessing appropriate or effective therapies for treating patients For
example, information cbtained from an assay to detect GalNac-Tia expres.sion in
a mammalian tlssue or esll Sample can provide physiclans with ugeful data rhat

can be used to detarmine an optimal therapeutieg regimen (using Apo2L/TRAIL or

5



38. The method of 15 amount of agonist claim 32 further comprising the
step of examining expression or DcR2 receptors in said tissue or cell
sample. claim 32 wherein said tissue or cell sample comprises cancer

seati2l 36, Wherein S%'da%%nﬁec{wgusﬁﬁe pancreatic, lymphoma, 'H”Q G80SEer such

iy cells ortissue” cal 3. wherein said cells are exposed 10 an effective
ﬁfw S D RE AR dy 30 & Hethod GFclain: 38 Whareh Sxig csfis are

68%8%690 %ﬂeeﬁt&ﬂfes AMDUAEF Agditist BREARtibody Witithbinds the
mam@ﬁ@’i*eééﬁ%ﬁ? sROWITIR FigtRés3As ch 46, A MEthsE 6Pireatitty araidoitérs o 2.
deatl)  eraninralzsucs asariimdrune related 20 disorder or cancer,

comprising thessteps ofhebiairing a-tissuezor cell sample from said

mammal, exanyning thetissue af-cell sample ta detech@xpressionfc or cell sample
to Apaiacelld, ﬁ%‘%gpa%%ue@%gﬁeg%gngnexg@@sep of said GalNac-T14,

admlnlsterln tQ Sal ma mal anesfoggtlvoeramQHnt of eath rec%ot_or

antvbogly 55 41, The metaho§ of cJalm 40 Whereln eg gressmn 0 ,
Ca e gINac T ASxAminad By detecting axprassion of CPIATHRNATRAE said tissue

= 5 "tne FBtHod of ofAT 40 Wherdin é&?&&%ﬁ%éséwamawaeﬁms °f RpolL/TRAIL
POl @& e by immunohistochemistry. 43. The method of claim 40
furtherectmiprisirigy fhasstep ofexantintdg expression 30 of DR4, DRS, Dolt'
cbtombDeR2 regepidlsrintsaishtissuecel Letandle The methodiobclain dssue or cell
for Wherelklissuesoneetl-sample camprisescrNGRKtissUeRaeelSd 45. Theiriety of
assdpethed.ofclaimA44whereinsaid %@@Eﬁ@'sﬁnﬂs%}%m@@%@&n exprassion,
enzﬁaegaea;&nlymphmy%r non-small celldung,caneey, cells.or “Sﬁgf?er%%niﬁmn of
exprelgglrgnet Jp% Nclan@lgo Wheredn an effgctlv§%a{$ountl f%ntl -D cc% B t At such

tlss%ntel ody'is_ mlnlstereD to_said mamma Re method%? claim40 """ "
eréin a ¢ emot erapeutic a%ent@) 67 radiation herapy 18 al§ome actaviey o

.ADO%dﬁﬁﬁEteP@&/tS SalgHANTREEE" 485 FRe¥rethdd of’EHfﬁ@Eo RFSiAegRte, the
oADK e TABIERIE AGEhT6r GrotwiEA FRThBHSISFabRhtE ARk adihinRiBledr DoR2
recgpt8tifd mammal. WO 2007/022157PCT/US2006/031785 BRIEF

DESCRIFTION GFHE FIGYRES rovidiggare 1 shows the nucleotide

sequencecof HsmanrApe:2digapcbeDNA (SEQaIDibl:2)iand §sderived: ce11 sampie,
com@nine acidssequences(SEQ ID NO:1).The "N" at 5 nucleotide position 447
exan$ASed E@lénddgﬁéﬁmgqntt@%)&@eo@a%%m%%% Ttoordéllgéggs A 28 : cainac-
T14 ShQWi t%ggg&ggydet%e%egge Qlfga 8%@‘5@%9 IA;% '\g(a)i‘}i) f(9£ fH lep%h exmos:.na said
wssdudman P4 and s detived arming acld sequence (EQURNO L ém%ude

n .

resgectlve nucleotlde and amino acid sequences for huma
10reported it Pan et al."Scisnce 276 111 A 97 "°** *Figure 3A shows

I (Re BT ahifto &&ﬁSESqféncéeééE@afﬁlﬁo 5EPhtith DEFas plibikeining a
mai NET 9815 179 22 Bn NbvetABel=0 =199 pstrahs chistiovalsplicd vditantaression
of Rghiaf RS iskAowren thetarniThiy DRSSplitesvariant estddes:ithe448presses
caligmifio acid-segiencedSEQIBN0E) ofiimenPRStshown i figres 3kount of
ApoandBQ1l5as publisheddipiNO 9BR5986:0AKAUGUSI 2R, 1998 in FHYUShods for
exadliShowsthespusieatide:seatiences R CRNALSEQIDINQ:7) fQ'rag’lléty of assay
ford@Bgih HHfﬂé&QC&%QJ}d g&@@flﬁ%d zﬁfﬁmgrﬂﬁ'grsﬁggﬂ]ﬁ.e é%@s J}!O @z:ymat ic
act e es&%cta%&gcleeggss@g@ aming, acid sequenges for i DcRéhe_ methods

1 C(aQ g{ggu glnsC heEeoQuare alsolshown and descri
: S985 062, 20F| 31]?% E shows the niicl leatide s¢ ue()ihcf:rese:’c reﬁﬁfﬁ? QDﬁﬁ RS

ne RjI\"IO %r%lﬁen i Rtman BERZ and its 8er|vea “EMinG atid setftignée soprises
CFREEG T RC105 THie reSPELE HuciEttide B s HeitreBitieings fore =on-
"= Huffar BERR (ARG paridfar BEMETS thereiyareealso HowpFiPNes: c=is, oz
non gyaan e lymphoma cells. :

ct expression of



Figure 4A shows the nucleotide sequence of human SalNac-T14 (SEQ ID

25 No:11) and its derived amino acid sequence (SEQ ID 110:12). These

sequences arealso described in Wang et al., BBRC, 300:738-744 (2003).

Figura4E shows the aucleotide: sequeneenichuman GalNac-T3 (SEQ ID

NO:13) and its derived amipo.acid sequence (SEQ:ID NO/EA). These 1 neptice in a

sequences are also described in Bennett et al., J. Biol. Chem

me 3Pt 9608 TS (1596)° 30 ﬁiﬁﬁ?@énﬁp&nd%%raﬁli%é%uﬁn?brﬁflﬂ‘?ar?bf treating a
disthecddata obtamneddnmeanalyzingtnoassniall celiuerg carder (BNSCLEY celt or cancer
whenasfor. %Q@Sit}ygéh(yamanfg to.apopiotic activity of ARO2L {+ QD% amar  arter
fetal bovine serum "FEE" or 10% FBS) or DES monoclonal antibody "DRS
XPE55 Lr68s-finked “RE o hbt CrosSAREECY 0584 fe?é"l%%?éjs%?urﬁ/ bpggpd mammalian
tisornd0t FEE)asyamasared in MTT 35 cytotoxicity assays. Figure 6
provides.an 105Q: isummasyrchartef thie datatobtained in analyzing

dasgme%i%mlcegdm%§o£1§@ﬁﬁmtﬁQfJ@%@%@&Q@BQ%QEQ@@@“MHXPIHing

steQLAQ\QZJTb@- %5&;%@%&9&’ IQ:% Sgrl‘é@l F%Empqr 1011:42 Eﬁ.é)rrggglétl examlnlng the
onoclonﬂanpbod "DRS ab" tcr(;:;)sj_sNIlnkleld "XL"dor not cc{ossllnked

tis & d t
- 61}35 focfetanOV|ne éFuSr%"“’f:‘ 101 FEE as measure in l\l/'lgl'l%g said tiosue

Sloxicil BBy = ***Eigtire 7 prowdes AR TOBT Elifmary Eh&FE o he ™™t °F
Amagfép%falﬁéd‘%ﬁaﬁﬁaﬁ Ao rERTdgkin®S Nmiphora EahtePERALY) &8R ° teps in
thefinBatRsSe i tivitg OR eSS areE TP EpOIdt: attvingBf APERL (ioTovetalmay be
corldgvird sérum "FEEStgr YWO0:26a7/022157P CTAISZE06/0345785% DRSecting nRNA
andifronqelotsirantipodys DRS atyoross-likediXL" erfotthesslidked;{sed herein.
1n 1% fetal hovee serun) "RES hassmeasused Ak cytotodeitynssayscissue or
cezlfi%ﬂepﬁep&@\fid%@eggmaaasqmr sensitivita("sen") arresistanses("Restlonal 1y,

Ofselect NSGLG, Rancreatic, apd NHL gancercelliines (o DRI ANtboGY rernoas

com%:.:.sg th?_ COI’I{%]% Oorx‘thchgrc?ﬁ%P&Qél@Q”\@C I%e&%x@e%%%[%g bcyf Z\DO2L/TRAIL
and Ov Nagc-T14 mRNA expression, 9 provides a dlag

aph Bt variois NoC C, aﬁgﬁérs'etatlg‘ngncf HL ce Wﬁjéss rar%l?gd @i

age&'éé%énodi n‘@agfaﬁff%ytfé‘?/@%yof BAMACTIRTHRNA expression patterns.
10Figure 10A-D illustrates differential expression of specific 0-
glycosylation enzymes in Apo2L/TRAIL-sensitive and -resistant cancer
cell lines: (A) Cell viability was measured after incubation with varying
doses of Apo2L/TRAIL. ICSO for each cell line was computed as the
concentration of Apo2L/TRAIL that gives 50% loss of viability. Each cell
viability experiment 15 was repeated at least three times in presence of
low (0.5%) and high (10%) fetal bovine serum. Black, grey, or open
symbols depict cell lines that are highly sensitive, moderately sensitive, or
resistant to Apo2L/TRAIL, respectively. (B) ppGalNAcT-14 mRNA
expression levels (probe set 219271 _at) in pancreatic and malignant
melanoma cell lines. Cell lines are arranged by 20 tissue type and
sensitivity to Apo2L/TRAIL. Black, grey, or open bars depict cell lines as in
A. (C) mRNA expression levels of Fut-6 (top panel, probe set
21188S_x_at) and ppGalNACcT-3 (bottom panel, probe set 202397 sat) in
colorectal cancer cell lines. Cell lines are arranged as in B. The P values
in panels B and C are based on a Fisher's test of the correlation between
cell 25 line sensitivity (including high and moderate) and mRNA
expression above cutoff. (D) Effect of Apo2L/TRAIL on growth of
established tumor xenografts. Athymic nude mice carrying
GalNACcT-3/Fut-6-positive (left panel) or GalNAcT3/Fut-6-negative (right
panel) tumors received vehicle or Apo2L/TRAIL (60 mg/kg/day i.p. on
days 0-4) and tumor volume was monitored (mean+SE, Nel10 30
mice/group). Figure 11 illustrates modulation of particular
0-glycosylation enzymes alters sensitivity to Apo2L/TRAIL. (A) Colo205
cells were preincubated with the pan®-glycosylation enzyme inhibitor
benzyl-GalNAc (bGalNAc), treated with Apo2L/TRAIL for 24 h, andcell
viability was determined (DMSO=vehicle 35control). (B) PSN-1 (pancreatic
carcinoma) and Hs294T (melanoma) cells were transfected with
caspase-8 or ppGalNAcT-14 siRNAs for 48 h, incubated with
Apo2L/TRAIL for another 24 h and cell viability was determined. siRNA

Aiinleavee anainet a naon.taraetina candiience (Dharmacon) ware 11ead ac a

t;lgamotherapeutlc



WO 2007/022157PC-U(152006/031785 blot analysis using anti-FLAG

antibodies was used to verify expression of epitope-tagged

ppGalNAcT-14. Figure 12 illustrates (A) Analysis ofe caspase cascade

induggd. by Apa2l/FRAIl.. BSN=1:ang-BLR=k cells were transfected with

SiRNAs against 5 p INACT-14 or Fut: Rectivelysfor48h. Thecells. .. .. ¢

were treated with E%%;Il_)/glé Aﬁ_%fo% gg?ﬁ%%ﬁc? céé\léIJetTJ s%?eg'wélrg e , ! a_ﬂ_—'m“ o
AR RIS by SmitriGHoE WAt SRtH5dieS sB%éfﬁ%%F%%sﬁs&s@-sf“ﬁa“&?han tissue or
cellaspasé<, taspasesd; Oriadintds a $6ading contiol.o(B) PSN-1meslis:Were tissue or
ce1iranstected with ppGalNACTEl4 sikiNAcas inAdreatetbwithb Ape2l/d RAdLNac-T14 is

or 4 h, and caspase:3/7 enz ic aclivity i ell [ysates.was, .. « L
?re dlefgﬁ'r%?i'neg?%) Eﬁgfgsélo%%’g? %%%%Aﬁl_%%gc E%N%ﬁ\gﬁgw&e © epoptosis
IndyciHifetfetiithhpGallfACT. T4 SIRNA as in A. FLAG-Apo2L/TRAIL (1

mg/mt) was addedfor0-60 in, thereelsiieéréllysed, and subjected to an .

immunopgecipitatign with ap antiFLAG-antikody.sDieGrasseeiated EADD, method o
caspase8, DR4, and were detected by immunoblot. gp} ES'QIG 9ellgcwere

h

Preginbfdded 18 PEated BT Subfected 18 11SC imnianopredipitation as i ST e °

apoCi antlsDIS@assosiated caspase-Bréhzymatic-sotivity was rmeaswred g article of

racRIEYIRusly descrbad £§g7re etal, J. Bigl Chem., 280519401 (2005)z:4 container,
igure 13 illustrates (A) Monosaccharide analysis of recombinant human )

- wheDRBY(Lng sPREE VakartPpréducedihiCHE celid “peforffefpy-ontainer, and tne
combPARCRARH{Righ=20 performanse amionsexchangeichrdmatogtaphsaiithc-T14, - the
lﬂb‘plljjlsed amﬁﬁ_rometric detection). (B) Sequence comparison of human

= Apoﬁﬁ/‘lsﬁ receptors (human DRS long 440 aa form whDR5Ln, human
conDREshort fothe 41dsar-whDRES® aRETEDRYY Miurifé DRS (MDRS),to evaluate the
»rcuman Fas (hEag) ane:human TNFRLABTNER). Bexes irdicaterpuiadive ce1ls, and
" 0- glycosylation sites. (C) Immunoblot analysis of total.cell lysates 25 . .
insEaré&p6Rding D, BREE-5T4Rd ﬁﬁ&a-%?é‘r‘ée cﬁr?é:t%%&g}éonigﬁminS‘@aluatmg mhe
prethweoninefosalane-SoBstitutions W DRBI25T85and DRESG T35 grells-
constrycts containing, 5. threonine-te-glanine-andithree serine-to-alanine
substitutions, respectively, in residues that are potential 0-glycosyla ; e
sites. (B HEK293 &its %érea c%ﬁggﬁsgfe%fecPWﬁ%Tﬁéllﬁgicg%egd %%g% Hmalian tissue
ox conrstiuctswbythérwith<3C:4adtor or PpGaAMREPLA plasriiddot 48 hihd 2po2L/ TRALL
po13RAniosis wasmeasyred Ry, Annexin ¥ siaining.«E) MRNA:BYpressionid container,
levels for ppGalNACT-14 (Affvmetrix chi tggobe set,219271 Tgt)..m primary . ... ine
anthyran RGP SahiHiRs fiont tAnBERs of the skin (SEC=sduamous cell - ;
comgareinoma), lungppanceeaso(Panc) ) bradste ovaran OV); hidometrium complement of
Gal éj—ol)ﬂ[p '%994?‘354@&%&99&”@%%@9”%'t%@h%%@ﬁ%@%%%&@!— 30 label on said
FL=follicufar lymphoma, DLECL=diffuse large B-cell lymphoma). Median .
coTgxpression st sainples fdicatéd E}?I&pé’r%%/qﬂéi‘i‘zoﬁ% bEFfo‘rl%%%h fagsrateate the
prh syteff of:508:amd 200 (melanoma) cearesponding jpthexcell fimerddtaen ceils, and
{ngg’or@cléiggrrlg 1 O5ris displayed. Figure 14 illustrates (A) Reduction in mMRNA
~“expression of ppGalNACcT-14 40 or ppGalNACT-3 in PSN-1 or DLD-1 cells
usiafter 48h siRNAknbekdown bicFagmahiatalysis {B) GatNAeT=14£ Gallac-Ti4 RNA
or expression-isresenstitited i SN- neetls byaransfettion of empty
plasmid (Empty), wild-type G Ac.l- 1 T- 18 T-
co,r%%iafé%ﬁ%%ﬁgﬁéﬁ%%ataﬁ%éif%‘fo%%a“?ég*éﬁfé‘é%%é%‘%%?&m
SRS CRINAST T thédiated Rhock-down of ppGalNAcT-14- ()™ °" °
molEsEnH-regtiatith SWeP2007/022157PCT/US2006/031785 of ppGalNACT-3
or Bit26 by irRtemerifTRNASTRNIFHE APOPEFRAIE ifducsy caf agkthege = the
fol @G¥¥@(colorectal cancer) cells. Experimental procedure as in 11C. (Table
1) A) Summary-table of sSiRNA knockdown phenotypes. Cell lines, in
which downregulation of GalNAcT-14 or ppGalNAcT-3 and Fut-6 resulted
in protection 5 from Apo2L/TRAIL, are marked indicating less (+) or
greater than 50% (++) protection with at least one siRNA oligonucleotide
tested. (0) indicates the absence of protection against Ano2L/TRAIL.
(D),(E) Subsequent to a 48h knockdown with the indicated siRNAs, cells
were treated with increasing doses of etoposide or staurosporine (STS)
for 24h and subjected to a cell viability 10 assay. (F) Retroviral
ppGalNAcT-14 overexpressing PA-TU-8902 and PL-45 cell line pools

“weare <tithiectad ta cell vviahilityy aceave affar Ann?l /I TRAIl treatment

ther GalNac-T



antedate the publications by virtue of an 10 of invention.Further the actual

those shown and require independent verification. I. DEFINITIONS The

terms "Apo2L/TRAIL", "Apo-2L", and "TRAIL" are used herein to refer 15

toa polyg tide sequence WhICh includes amino acid residues 114-281,

- iRCRISHRTY 9528 5 ichisiTet 1R sTates 8908 12 it e kbidbies91 -2B a1l
saTRARISIVE TG TR B - OB HISVECrésRRSA5-281, inclusive, or
cbyatidngsr1 281 Melusiveswosf the arhinesasitesequence shown in Figure 1,
exgsiwel asbiologically-active fragments, deletional:inseftianst, of1vac-riz,
whsthistitutionak 26hvariantssotthesabove sequences:a angembedimmente or ce1l
s=tpespolypeplide sequense comprises residues 114:281 of Figyre 1;and
2. Oplionally, Lonsists Qf resitues 1 14:28 Lot Elgure 1, Optignalhy the . examined by
defPé&’B%PtéQSr%%QHS{‘%% C&MJ‘LS%%J%{QH‘ES 92-281 or residues 91-281 by

the_na natlve ucl eoP e r% Figure nggu%gce shownqm Flgure
mgtlona the co don Flgure may BePCOT 8r “EriAD

S e e The e*fragments or variants are blologlcally actlve and have at
@5&%&3{1@/ &trithd sl SEGUETTES 1aEMt) i brereferaBly atlgagtpression

o dB5Gut Rt sEddente RI&RtKE SRECETeH IO preterabiE: @efcastesls,

5. JB%0,"97063 087 or U9 T serpreneetidenttywits Hny omé oftheabove cancer tissue

or regited Apo2L/TRAIL 30 sequences. Optionally, the Apo2L/TRAIL

§. polypeptide isfenceded bparaucleatide-seepenseiwhich hybridizes undekpnona

or SteRgeRt conditions.withtbe-epsotding-polyausleotide sequence provided

7. inFigued. fE@%@l@ﬂQi@:@%@@@%&@éﬁ?%M&ﬁQﬂ% svaranis of1; sample,

CO@QQQHJQQQLAP@%“SQ at least one of its native amino acids are

oh % ﬁ%p%%utaeqn Ep 19!«?‘@'{165 1_r;gsg)c}lfu%&ﬁartlculflr substitutional 35 variants of

sl IpoZ%/TRéIé}gn%y le th hose in WhICh aﬁeast one amino acid is
SUbstituted by an alanine residys.These substittonar varafts fAtiide™¢: d

SRRGEE &eﬁ?fu%%t%?l&aﬁ%%r%egééq‘bﬁﬁs?ﬂm (52180 Ahitt B’%@Angrﬁ%ld tissue ox
“Horffemcratife® G5E8ET T BRKFAPG2EPPRA AR5 ants wherein the
8- dpFarfciidfeSithies At fesRions 20328 sahefoP 26 sy thels examined by
teﬁd#ﬂ)éﬁngeshmvﬁiiﬂl%@ﬂ:@lﬁé&@@r% wRiBstituted by alanine residues.
¢. Optioralydtie Apel variantsimayicomprise:0ne oF nwamerof theialanh@mined by
imrgtibstitttiensaadien are recited in Table | of published PCT application WO
10 0H00832 Substitutional iariants |B&ldgb(i1@s@.ﬂ§ @fléngﬁgﬂ)fotpeeﬁgglﬂﬁﬁg expression
ot Sbstigions identified:in Tahled . of NQ 01/Q0832 puhlished Janyary 4,

11 ZQ‘QA‘ Jer%%o%eggltﬁg %89 %ngpmﬁg%s&gﬁe or co11 sample com cancer
2007/022]1517PCT/U82006/031785 5"Apo2L" are used to refer gengr:ﬁy?o

o goft e 02L/TRAIL WhICh include monomer, dimer or trimer forms

e Bolypep tlde LR i BT GG O PAMING ACTA e e RATEEERT I thirmehoma,
er Rﬁﬂﬂni ﬁ@% 8 ﬁ'?él?ﬁﬁn ﬁgoéc?':b?‘aﬁwg to Figure 1, unless
13 spetiftediy Stafed 'St rivises =R ifsian el 'D 263" BIr9ksp203 refefbse-ive
ancie- agpanic: BCTHFESidat acpositorr 208 i thességuencad 0. ptevidediinFigure 1.
14 Figureihod off hestermd Apo2ksTRAILextracelislar domais” &f immune related
didApe2ldt RAlLECDbrefers to afarrefApe2L/ TRAIL which is essentially
cbdfee:af transmembrane and Gloplasmicdomains, Qrdinarily, the ECD will
exch@NelesSthan:1%e, of suoh transmembrane and.cylonlasmicdomains ., ang

and preferably, will have less than 15 0.5% of such domains. It will be
understood that any transmembrane domain(s) identified for the
polypentides of the present invention are identified pursuant to criteria
routinely employed in the art for identifying that type of hydrophobic
domain. The exact boundaries of a transmembrane domain may vary but
most likely by no more than about 5 amino acids at either end of the 20
domain as initially identified. In preferred embodiments, the ECD wiill
consist of a soluble, extracellular domain sequence of the polypeptide
which is free of the transmembrane’and cytoplasmic or intracellular
domains (and is not membrane bound). Particular extracellular domain
sequences of ADO2L/TRAIL are described in PCT Publication Nos.
W097/01633 and W097/25428. 25The term "Apo2L/TRAIL monomer" or
"Apo2L monomer" refers to a covalent

‘I‘14 ig examined by
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chain of an extracellular domain sequence of Apo2L. The term

"Apo2L/TRAIL dimer" or "Apo2L dimer" refers to two Apo-2L monomers

iQieesd gyalent linkage via a disulfide bond. The term as i SI83178s

includg?(fﬁréqe%tanding Apo2L dimers and Rpo2L dimers that are within
SSGtEtc torirterHpe2etiresHosoeciated dith lanotier thistmApoRlering to said
nRERRoe I Lot Tive teotAnG2 R MErtifler” or "Apo2L trimer” refers to
*ihreesApo2ibdnoncileis that are-aon-conalentheassaciateda TR 180D i examined
by ApoRt TRAKRGgegate s isused terefgnhigher qllgomerlc forms of‘
L ApeRd FRA, @g%@&Aﬂo@h@BﬁIsééTgm«efggi'Qgt%ecsaméa}%ﬂgsaggmmd
b}ngmgﬁgggggﬂéugt§¥nthetlc a polypeptide having from naturz._ us,:

i ' enge, of Such native sequence Apo- by recombinant or ‘

i?%nczégt gii%ﬁg%ﬁcg%lg r ;?éc%r‘é% teflf) r‘Fﬁ@%ﬁ fhé ?e%%ept’?)‘i’ﬁﬁs?ﬁn%’é?wmg expression
' extra’cg{ ular domain (6.9, aifei éfilrﬁefg}zs?)ari”c%d:ffa“@ﬁ]é’rﬁscﬁpdeletlpn
L UtANtESSF the Hafiva e d fitd Npo2 15 e SptoIE iR Er3A shiowsstre cancer
H3T1eaRfinS AEd sequence of human DRS as published in WO 98/51793
PonRoverhisst 99, 1998, i thecartThis DRSsplicesvasiant encodesshgri ses
PaagpEaitiho doidseguertceof - sriahurmatt DRSyshawabdnkigures: 343 and
203Cras pebiished in)Wi@ 38/35086.0rAUgUSERAAQLINE: or AReAMBRATy,
pofgeeptarantiapdy: isdised:Rewingo I@‘teﬁQﬁ%rq‘u}é&g‘&a@t@gd&iginistered to said

magddibodies directed to a receptor in the tumor necrosis factor receptor

u ' ini domgin capable of signallin ; dintion
22 WQ,20074022157PCT1U$2006/031 785 "DRS receptor antibody”, "DR5 "
_antihody", or "anti- § antibody™ is UG broad Yerde tesrerero srov

P antibodies That bind to at 1845t GiE 187nt % RS #eekptor, such as the

31217 LRTRRENCE SHEMh Tn IGETEs SA OrRe1 2R Berpiomee Siowis idinked to o
PoE{GhPESe3B-38 61 éxtr&catatar domain thereof. Optionally 5 the DRS

4 antitsody T8 fused Srtiked 10 erhétereloyous SEqRENCOOIYMEntHeis 1inked to a
popiefaraphy theviaelersibgous sequence allows or assists the antlbody to

25 fommhigher Grderendligomerie complexes:yOptianaly-ihe DRS antlbody...
satpndstio BRGreseptesbul-doesanet pinghor Lross-react with apy additional
oAl a mEeReDIah (€:G-BR4, ReR, pr,PER?). Optionally the antibody is
exﬁi}_ﬁg@i@{@ftigsgggrsimnIggnggglvéy'det@ct expresgion of GalNac-T14,

wherein expression of said Gal¥Nac-T14 ig predictive that said tissue or ceil
sample is sensitive to apoptosis-inducing activity of death receptor
antibodies. . |
26. The method of c¢laim 25 wherein sasid expregsion of GalNac-Ti4 is examined
by detscting expression of GalNac-T14 wRNEA. .
27. The methed of c¢laim 25 wherein said expression of GalNac-T14 is examined
by immunohistoéhémistry.
28. The method of claim 25 further comprising the step of examining expression
of DR4, DR5, DcRl, or DcR2 receptors in said tissue or cell sample.,
29. The method of claim 25 wherein tissue or cell sample comprises cancer
tissue or cells.
36. The method of claim 25 wherein said cancer cells are papcreatic, lymphoma,
or non-small cell lung cancer cells or tissue.
31. The method of c¢laim 25 wherein said death recéptor antibodies are
agonistic anti-DR4 or anti-DRS antibodies.
32. A method for inducing apoptosis in a mammalian tissue or cell sample,
compriging the steps of:
obtaining 2 mammalian tisgsue or cell sample;

a
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Optionally, the DRS antibody of the invention binds to a DRS receptor at a
concentration range of about 0.1 nM to about 20 mM as measured in a
r"]gpﬁlldmg assay. Optionally, the DRS antibodies of the invention

exhl tan [c 50 value of about 0.6 nM to about 18 mM as measured L es
e?&@_mwreﬂmndmg_u%asswl sampméde@m@f aRtbady on RDIR4a1nac-714, and
sgnrkhoelyt, oF 'Bntdd R4, antibedyds léﬁeaaﬂiad&mgﬁaasee@p@fﬁ{gt%amd tissue or
cantibagies tmtaalrLd:fe&t;@@ghgqumgaﬁﬁ%g&&DQ&%?&‘”“@"U'af
s slomain-thereot Optionally the. DR4 @ngoe%mgsez 6%'%% B4 is examined

bﬁ%@&ﬁ@%%&:‘ﬁg&%gr{?o SGHle: Fé{ ly the eterologous
ody t0

3d,Lseg,genc gwg or assists the antlb orm higher order or oligomeric
co(nn%) Op éé%naﬁy’ the B ar?tlﬁod% BiffS T ORA Tt But degramined
*hot or ETOSEFEIE with any additional Apo-2L receptor (e.g. DRS,

3500??& BIDRREf Opfidhalfy fie EeibeeRrr arragoise eiIDRY signatling sxpression

Bﬁ@rtyD%O?ﬁf%}n&Hy fifé DR&RHs0dY ofthe ihvertion hints toaDR4

3 qeddptarhbetcohcdatativh raage of edut DstwrVbio @alaub2bmMeasrises cancer

tigmmsareddhia BiAcore binding assay. Optionally, the DR4 antibodies of '

3theiavesation: exhibitan s50n¢alie @a&b%&z&@rn&éi@sag%ﬂ;ﬂa%%éﬂ% lymphoma,

oxmeasuradinaBlAcese inding-assay.:30Tbe,term "agonist" is used in the

3@@@@&%&%&%:6&1@1&%@%%&“@4@8“&%&@@é%%rt!a%‘cg}%OrJU"A’ an_rrective

anBhANGes o SHmulates or aelvates one or more biological activities o
3sARRZLLIRAIL, DR4 or DRS, in vitro, in Eltu or in vivo. Examples of such

anBiglogical activities are blndln 5t ﬁpéii ITRAL BDRPFBRS, Merifing-ive

,apoptosis B Well'as tRose R h‘éﬂrllrdb&ﬁ%ﬁ ntife 255 IEFSRAY: ARCAGoHisEigure

fay function in a direct or indirect manner. For instance, the agonist may

Mfun%tl?iﬁtﬁf%a‘fﬁatﬂ’iﬁéi: Ty e AhBPKIE sk el atemorhctivate encaor inoree related

HBIicar dfvifies 6PBRE6RDRS, BEUitFOSM Situ, or in vivo as a result of

cbiigigirest binthgtoDR4Gr BRS,avhich causesareeeptor activation or

exsignahtrafisdudtion: Phecagbnist:mayalse:-flunetion40-indirectty dorpartially

subsdutly-enhante -stimilatecee actbitesone @r dnorecbialegicalactiviies of +o oa:q

a4 an DRS:d: VI amiusill ORI MVO RS A LeSWll 0F, 8,0, Stimulating

s1anaiberefiestor raelacule which.ihen.Gauses. DR4.or DES activation or. . by

deg@ﬂgghg%g%gy%gh Igﬁsc%%%gw%tegé@at an agonr:st may act as an oRa
enhan ule which functions indirectly to enhance or increase

bivy{% gniqg}%g%%%gl%r DR% ac?tlvatlon orcgacetl\g AR é’oggﬁbNLfézA% Of jframined

mammal pre-comp gxm DR4 or DRS or by with the DR4 or DRS

receptorglé) twe@ﬁiaAB %f‘ﬁﬁ&%@%‘i‘rﬁﬁ@? PEsTAYS2 00683 T P8 grrression
°Li & tan B85 thB B o PrTEy &1IREREE attiVify: S THisseuld besdEcomplished,

44 for B atnpted RE stabilizing cbmsiexdd sftherespbttivedigand{sutieascancer

Eiggypilizingehative complex formed The term "biomarkery as used in

45 théhpresehrapplication refersegeneralydcannalesiles ineluding.a geRe:: ses

payprotein,ccatbehyeiate siruciien-0n glycolipicthe.expression of which in or

46 OTR=MERHHRl AN dssue o cell.can he detected Dy standard methods, (Qr. ..

antDehods.disslosed barein), and is predictive

47. The method of claim 40 wherein a chemotherapeutlc agent (s} or radiation

therapy is alse administered to said mammal.

48. The method of claim 40 wherein a cytokine, cytotoxic agent or growth

inhibitory agent iz algo administered to said mammal.
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10 for a mammalian cell's or tissue's sensitivity to Apc2L/TRAIL or death
receptor antibody. Such biomarkers contemplated by the present
: “i,@)v%%&i@r;lude but are not limited to molecules in the Gall}& %I]Sf%r{m/%%fss
proteins. Members of the human N-acetylgalactosaminyltransferase
(uGalNac-T") farnitysrfFstesrEndpoRemrs havepeen described (see, e.g,
Hang et al., "The chemistry 15 and biology of mucin-type 0-linked
glycagylation inbasedy 1he RQREPUde NEACC - 1 man apo-2 1icand coma
w gelaptosamingransicrases., Blogiganic & Medeingl Cheffigy, =, ™7 7
nuc@g@g@pl\%\g%ggogﬁt WWW.S |ebg>cegli§ect.corr%aarg1 reférences cited
.- therein; Wang et al., BBRC, 300: 38T AL D003 AR TR o tRelry e & "
therFein‘}, and2 are thought to function in determining the number and
_ position of 02inRBY Sig&P20 ERAINSTASIGR¥InSOltenaty, the®prediiod 10:4)
% of Stlc SBI0MERET iSHet@hinkt frbeHiglfaithanctiatcbserved fora 1o 10:3) |
The o GhtR tHdste BrEerSainpracOptitrallysfor examplesthecexpressionf are also
TePRFkET atbidrarkerill Beideterminned:asing s gene expression microarray,
quahititative’PERwer immmemnohistechemisty{BG): assay .(ORIHOBAY; 1uman Drs 2o
pubkdiression eba GalNagsT 25 M@‘m‘@f’gen@J;Chl§§8c.5alNQC"'EE]aés%E:iptional splice
var{zatNae-hanilbhe detected atadgyvel of at I’ﬂ?ﬁ} £R0, %Sl {Egaéur@g pyancodeg the
aa0 Alfymetiie W3R microaseay analysis. r B00:fold,.or preferably atleast "~
4890:fold higher, in the tes} tissue or.cell sample than that observed for &
asg ¢ UguUst 20, 1858, . .
conirgl fissue or cell ggénspé%}e when detectin | expression of the biomarker
LendiSing quantitative PCR, 3 ﬁgﬁiﬁ-aoe : -§%I§éto°§3§ﬁ1iﬁé’?ﬁo%_éi?tiaél\ﬁor full
e .aac,e‘i'%/ alalc%samlnylftransferasél‘-ﬁ“li*‘f‘a'pﬁgéﬂalﬁ%f&lel’f&", (EFQINEC-FA4) . The
BRINTIZ SRS e dHe R0 AT & B8R cFRbraNEsprotetd havihgparticular
SRS ACTSHC RAL o e GHIN desT fivaily ‘of ORI ZOMprising a
-N-terifitfal By teptas nifecdsrvare ttidn srrembranecdonmam, Stemmegionsaneor su11
lengthtalyieeloPAain. 288 Intan optiondl embodiment, dhenbmpanGalNact i) . e
resyRoiévelecomaing1659 base-pairseneoting:a 552 MR ACiEPIOIEIN AS:: cutar
domsshewrndndeigure-4 Al thesfull-lengthchumanePNA has been deposited in
GenBank asAeeessionNo,ABOLE144. A disclosed inWang.etal.... . (SEQ 1D

xo:BERG: 300:%38:444 (2003), spliced.ispforms.of GallNac: 14 have been

=1sddentified whichynglude (or do,not inglyde) particylar 40°exons, Stich a5~ 7
exq0s,2, 3,204/01.4,,The presentinveniion contemplates examining

ana Rression of any of a.scli%?] vgrlgugelsozo‘rms qfﬁfﬁaﬁﬁ%aé}Tcla&, AhdFthdfEe 1P M0:13)

desa%gg%sgog of any er_suc?w E6isis @Qpr@jl&ﬁvé of th& Mz ATAiaRESsges also

o Cell Sampie's SeRsifivity to ApS2L/PRERIL ot deatRoecapior AAsody.

"U Eﬁ_ﬁ?ac tyﬁﬁfﬁg%to%nﬁﬁé%oﬁ%@pmemh% cf the data obtained in
analyéatflgRtactisaminyitanshsiaseTs”, (BFCCUINasT3" iGalNae-Edhsitivity or
resGAINTSY aRerOL 200702215 2P CFHIS2006/031785: uses - hereladen vrear or
10% r@fd a typedkinemibraie:protein having characterjstisfeatures.githec: or nov
cros@aihactT familyzofet sleedlescosapusing-asN-terminal @4oplasmic. .. co in wrr
cytodomatttransmembrane domain, stem region and catalytic domain. In an

optiopalembogliment. dhefuman GalbiacT 3 polkpegide gomprises the ., .,
an=139100 agld 5 sequence shown in Figure 4 fo(;?alN%C'T 3 is further )
apopiigSeribed in Bennettet al., 9. Bjol. C fggilst%vziizf?bb‘?-‘lﬁoiﬁ (Ig8ejrance o

By "subject” or "patient” is meant any single subjectfdrnhiéhtherapyds FBs) or
DRE m(yilOCH. Ci 2! tl% g YDR5 L Y 'ig \\J [ i : ‘p
oo qesired, mcluxéhngchlﬁ/[’nans. \Iso fiehted 6 e |ﬁi‘)lu6’édlas g\ 5fectare + 0.5%

any subjeéfs o/t ifcitical Tesedt ciritarsAot sHBWinyrany-clinical 4Bays .

sigrt Bt GiscasBr OF$6Bjeéts invaReaurrepideriological stueiessior obtained in
analgahjecROnseRias eontroisphona Tereterm ("WErmakiasiised Heteipkefers ity or
resied T ntanwrr classified as @ manmpadLincluding aumans, Cows - BOFSeSsz ) o

dogs and cats. In a preferred embodiment of the invention, the mammal is

a human. 15By "tissue or cell sample” is meant a collection of similar cells -

obtained from a tissue of a subject or,patient. The source of the tissue or

cell sample may be solid tissue as from a fresh, frozen and/or preserved

organ or tissue sample or biopsy or aspirate; blood or any blood

constituents; bodily fluids such as cerebral spinal fluid, amniotic fluid,

peritoneal fluid, 20 or interstitial fluid; cells from any time in gestation or

development of the subject. The tissue sample may also be primary or
criltrired calle or call linee Onfinnallvy the fieciie ar call eamnle iec nhtained
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10 termination regions, promoter seauences, other regulatory sequences
or unique adjacent regions to the gene. The word "label" when used
“3?5% 65}5?17% to a compound or composition which is conjug%%erl%()srzgl&ﬁsfggﬂsﬂ
recty or |nd|rectly to a reagent such as a nucleic acid probeor an
prs affthedyanddfacitiaies-detegtion ef-the-reagent ta:15 which |Ei§nss.1.1nkeed, (+ 10%
fetONjugaledser-fuseshsthelahel.max isalf be-delectable.(e.0..d 'QiSOtope
labels,or fluprescentlabels) gr in the case of an gnzymatic.label may .. ...
‘\Rg@t@'y&e g&%wﬁgei@faé&@roga Substrat ﬁ%@g’mue@dc%f ekt 05'98 bES antibody
\Which s d e;E:cta le. The term antl o y erein IS used In the broadest
sense and 20 specnp Ral eovars intact moneeional aﬁﬁb(‘}lafegélrﬁgly%’l’or?ﬁlmac -Tia
A ntiBodies. Thultispecific antibodies (e.g. bispecific antibodies) formed from
at [BEREHC IMEREARADBIREE, AP SR G FrRfmiemsoss g as gegrsatic, and
NEL ogRiit the'efesifarlcBioldditalertiit i Amstdy fragnients'scompisiiac-Ti4 mRNA
expPRAHE: of Fr frtect antibody, 95 preferably comprising the antigen-binding
or Vadabie region théreoftbxamples ofantibody fragmenisdnclude Rakcizic o-
glvbaly] &(ad ) 2antd:=t fragments,; diabodieslineas antibodies;; single-chaiber  ca11
11natibody saoleculasiand multispagificantbodies foamed, fipmantibody, sosee of
rpofigaments. iNafiveantibodies’are uually hete @J@@W@JI%QC&J&H@&%&amﬂ of

Apogm%%3&&5%999&@&9”%&0@9%@&@1 two' ntical hght (LS %ha'” experinent

and two |9ent|c§l heLa H% chains. Each |g cha|n| I|n edtoa

and

was rep@az)zone covaﬁent su fida bond ™ vv?nletné’enumber "of distiffid&™c Hien cow

f‘&“Tlnkages Vafies Améng the REZVY CRaifie Dt TGPt fffnGhogiobutirees thac are
P oSty R B hea gﬁﬁatIFdH’t cliaRFafsdthas REguiEah/-Siited fitradRapt/ TRATL,
"ES%Emfféﬁb—ndaésP@é&HPﬁan BRI Hias e S5 ieeRd dRrriabRsdoRanl_at) in
PanpyRyfetionst By e sramberofesnstant Hontaies Edchlightchmintrasaaranged by
tisgegidhieedendaireat orie end (VL =nd aeoiistaptademainegt its:othererdyrs depict
celtheicenstantidomaircof thexlight chainds akgred withrthedirstgonstant, probe set
z2118mainof thesheassehaiarand thedight-chainvarigblgdoain isialigned axy  :n
co1d¥ith:the yatiable.gdomainef the heavyLchain B@fﬁﬁg‘@r amino acigh 40, values in
pantesidiies.are halieved 4o form.ap;interface between the i@ﬂe€gék%9%@tween cell

waneQ)!qu'E%%@”Q%%mn%l h agg t%rﬁ Va ?ble refeﬁ tOt press_lon above
CutoI;gat c%5a|@ ﬁortéong th&y le domalnshdlﬁlcer extensl in s'e uence

ntlbodlesa are used in the binding antfspecﬁrm o &N Fenogratts.

amon
Ath)f)“ér?c%l‘ar antibody Tor e ar?mt]alar W@Ufoﬁﬁﬁiﬁjé"?P&fﬁJS?ﬁﬁé’/bﬁr 76BN
3/ FIéJ"ht6 '@ﬁgﬁdwevé“f“ﬁ% vgﬁﬁ?ﬁl ity Pt e Ve dritrifated thraligiReiheRAIL (60
ns/ g iale dEmattis OFEntibddies™ft iS TeHcaiRkaRed iR thiess serentscaliéd, ¥=10

_micﬁﬁfﬁa‘\lﬁinable or complementary determining regions both in the light

chdihiind the Héavytehans variablecdomainsedie anbre higdllyccensetved enzymes
altportiopssot Swariable tormaimsare. cakied thedramewnrk regionsA(HRSYvated with

- the The variable someiss ehaative heavy: anddight:chains eashcomprisefom =g wich

Apoﬁﬂﬁkiﬁﬁgebbad%ﬂr@ a 3naheetc€®mﬁg)‘i@§.@ﬁt§;o%@Ctggtg¥nm!@§ (PMSO=vehicle
conbmervar@bl@gﬁgom@mgkwmge%ﬁgﬂn&!}&'%ﬂ@@' 'Q&QQL%&%SG%M were
crafQERINg ALt of, Ql%ga Sheet.structure, The hyn ﬁﬁa” 1oNns '“ e%afgad with
Apogbﬁ&aie Peifld to&e f2 rin closg %:Q)ﬁlmltg J;Q b e FRs and, with {

ns

. lr‘}Qgcervarlab e regions from the other chain, contribute To the- florma?m%q%fduplexes
956 antigen-bnaing Sité oF antibodisa & o?@aﬁaf%t”eﬂedsaegqﬁeﬁ%‘é‘sr‘ﬁﬁ (wre) . (e

PLDY Fi‘ro‘igﬁ‘f%%‘ftl?ﬁnﬁ?rﬁSer’ﬁi%?alciﬁ}éFeé’F%rFE%wﬁ%ﬁdI\h’E-)tftlwf})Nf’ﬂcﬁeB or Fut-é by
SRR e A B RAibiE VAriots SHEQST fEfictiorsrsuehr asepaftcivationdf plasmids
snceRengntibidy ircastibodly tiesendent cethimediate d GyiotoaeRIEADOE). ox  vector
conPgpairidigastion ckantibadiesproducesitwe idendical antigef=hitdingeft panel) .
r1sfragmentsncatiet Fak'-fragraenis ceachiwith-a-siegle.antigeadhinding sitexacr-14
expPG Boresidualnihe! fragment-whosedamedeflects: il%@lijggiéovgysst@wg@ced with
apo0 TeadilRPensin tgatment W§£QJ§‘@.Q§F (@h1)2 fragment ‘(Q%Hélsp&‘é\{& . Western

antigen-binding sites and is still capable of cross-linking antigen. " ,2\,

is the minimum antibody fragment which contains a complete

antigen-recognition and antigen-binding site. This region consists of a

dimer of one heavy chain and one light chain variable domain in tight,

non-covalent 25 association. It is in this configuration that the three

hypervariable regions of each variable domain interact to define an
antinan-hindina cite nan the cirirface nf the \VH-\/I dinear Collactinial\y the civ
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5 respectively. The subunit structures and three-dimensional
configurations of different classes of immunoglobulins are well known.

W 'ﬂ}glz‘?of‘ﬂ%n Fv" or liscFv" antibody fragments comprise th%é@'{ﬁ#}%%&mﬁ
omains of antibody, wherein these domains are present in a’'sin

rLoPobmeptide chain, Preferably theckv-pobweRtide.luther comntses foression of
epiPQlYPERtIS Iggggﬁgcge{\@/een the VO and VL domains which enables the

schy felorm,he desiied struclure,for Andoen binding, £OL.a VIR0 sosucas sy
. scFv see Plusck un I%AT e P! am% o&of Mono%\?onal Ant|% cfes v011
e ilif osenbur oore &ds pringer- VerTag, ew ﬁi(ork‘1 siggpif grgainst
PRCR B het td?ab58?é’§“”?é?’§r3§" to &falfnftbod efra?ﬁﬁjrén%'ﬁﬁthtﬁ%ted with
APOifsfa?ﬁﬁeﬁﬁnalr@sﬁeé meh%ébn%érﬁE%nﬁ’ﬁrsea&ﬂé@eﬁ tajtrounoblot with
antiZeitise GBRTAIN-t1794) eoTRiéered 16 Elighterpfif VariabfedeniainqVI9cpin as a
loathesame polypeptiReiEhainsQ\E w#B. Byrushng tedinkerthaGis toeshcrt teiRNA as
in allovrpaisihgrbeiwaenthertwo domairs omthexsapae=chdin stherdomainscivity in
celaresfareed {a paisanithithe: comaplementary domains:efzanother ghain afdr-1 celis
werEreate hwo-apdiger-bindingsites  20Diehodies are deserbec-moradutly iR, ng/m1)
was(OLEXAMDPIS, ER, 404,087, NQR3/1L161; and Hollipger et al; PogsNatly oo an
J.mmé%q'et?l%lL,a%’bbr?QrQ:$4én6é§@l(-¥%§§)ant1hua§ 16rmemenoclonal vy caspase-

%g bogly, ag ”Sege 1erein,refers (o a”aa”‘tbo% ohlgined g&%{‘ann%rB“'?rt'af%lsfectea,

substantla homo%eneous ant| odies, i.e., the indjvi

B prisiRg the population ard identicar BSREDT 1Y I plssible ABtufally™® PTee

=S BtRihe ATEtoNS TRATTAEY bE Procant HFmiRGF STouts. MoKttt dssor ibed

(ShafRisidits ard-higlospbefic, BBHGUitectéd ®dainst a single antigenic
sitef Fuytthekidrel Yateshtrastiio dorvemticiralifrolyeidmabcantbodyertinant human

DRSpfeparativnis hrch typsicalleivclertl 6 diffévent Bintibodigs disdcted Bgainsten  (high-
pezdifferent deteominaritsH@pitopesy+ eachrmonociopal sudtiboshris30-direstesktion) .
B) agadnsteeSingledetermitant.aun the antigen in.addpicndotheifspeeificityy 240 aa
sorthesmengelonalantibediesare-advantagaous.in thatdbey are syathesizedine prs
woRY)thehybridama cplture, Lineantamipated py-ather immunoglobulins. JThe . ;s ve o-
gly%%g*f@lo'l‘ongci‘éga' '”@Catﬁﬁn%%&ﬁaracé%gﬁ}% antglodxg;@agem&ﬁ lysates

corzeé%o”%%rom g,substantially homogeneous population of antibodies, and . _
IS N0t tO e construe as regumng pl’OdUCtIOﬂ OB]E tﬁe antl O b%]b an
e

o Sjérfl hfaf RREthod" EBF eXample - the monoclonal antibodies 16 be tsed - 74re

accBitanee \X/ﬂﬁaﬁ?élﬁ}%sen?zi’ﬁVent%ﬁeﬁ]a ﬁ?‘rﬁ%‘d&%ﬁﬁ@ﬂ?ﬁbndﬁﬁ?&t1“1*10“5

"’esﬁ?éﬂ'fé’&lf‘?stﬁ“e§€ﬁb%ﬂeﬁy‘f?ﬁhIéF%tpﬁF@RFéﬁﬂreomﬁgl(i@?B) soFfay B HEK293

celgfadee by reeortiBhTant DRAWEIhGHS (SBE iU PateAENGEs together with
vecd816:56FEEHiecTmoheéloralaitibotiels” 4@ mayralss. bevisolateddrem by Annexin
v phagergntibady hibrariesmsingithe techniguesrdesaibeskin Glacksopretals chip,
proatuee, 35@262_43628161%91&1@3{1 Maxks etwal, éaMEé.sBiﬁ{omzzgﬁtESﬂs59§ the =skin
(2 Q3L nfRexaMpPlearcindfe Monclonahantibodiesherein.specificalbrian (ov),
endiiudezchimerc” aptibadies gmmunoglopulins).inwhicha portion of the .ng s

(rlgEM: anlor lig Q 2005&83%@%&UU%QQWO%Q% W]g'muhoma . Median

2007/022157PC 82006 3128 Framewor or 'FR".res |du§sa
essi0 1zonta1ef3ere |on

“Fhose varlab e omaln reS| ues ot e f than t%e A ervariab

< roefadues 1S h&Paindefindd: > “Rh atbody which bindd® afantigaf of

FigitaréP id brie BB of binding that antigen with sufficient affinity and/or
avidityskich that:thesantihedyds usefidas:a therapeutis. orJiagRosiC ppealiacT-14
or ageAtfaLtargeling acell expressing. the-Anligen. 4qx FORINE BWNOSSS by Taqmen

each class. A

data from

-«qa'i%?'é‘ '”EPU%Q%%@WAW%%%@SL L@ method of reating a mammal ;  oi3¢ »y

exDIEICIAblY aé‘” pa“e”tl th.an au““boclye ghﬁetfgéﬁ“ fhe. %”SbPO%aE”N%& 12) or

sPean unconu d’orhaked" ant?b ort 0 N
B Riu ateé’or use&wﬁﬁ%etero?o ous mofecul 2y or agent(g/? YUl agursequent
g O S UG O R U Tk SO

“immunoconjugate”. An "isolated" antibady is one which has been

. e 12 .
identified and separated.and/or recovered from a component.of its natural
environment. Contaminant components of its natural environment are
materials which would interfere with 15 diagnostic or therapeutic uses for
the antibody, and may include enzymes, hormones, and other

proteinaceous or nonproteinaceous solutes. In preferred embodiments,
“tha antibody, will he niirified (D) t0o areatear than OR04 hy weinht of antibodyy
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Consecutive treatment on at least a daily basis interruption in treatment by
one or more days. Intermittent treatment 35term "cytokine" is a generic
r eins released by one cell or administration, or treatment or }
V%%ﬁ?r%?g%%ﬁ%m in an intermittent fashion, refers to The treatment that = :
of ipnsivensecuiive;but mBther-eyelieinonatire. POpUALORWRCHBGEE ONLduced call
aeaBROtRereel agnisrceliar-mediatorsiExamples of sich cytokines are. ;. 1qc.
(raBDPhokinesmanokines, and traditignal polypeptide, hormones, Ingluded , - .
dow%gg{l]ﬂagqgncyégk%%% r@_gp%hp@g QCQL,§§J CQn%SF UBrPGa.nr ég tQ 1 in protection
froho m&g%%ﬁethlogymgurcggn &ré)ivgﬁ)tigrmlone, and’ ovine growﬁq _ : :
hormoneé: 40 parathyroid o mone: thyroxina:insulin; BroifSENT Fefdn; 50 (++)
D0 LGB AR HS Gy EOpMSTR RBTmBES STLIPER OIS iaNiG hifmaAgicaes the
SbSEEEH) Cthy FEtC §fiiGratifg HEfho 8 GESE-ahd IURIniBhg fisrmaeretLHy = 48k
knoRERAHC HrowiH faciti fivioblastirowtridctorsprofactineplagehtahcreasing doses
of Rictogedetemaortaecresis fastoisasandon 2riulleriam-ihhibiting substasice;viability
assAYOUSEIgaradotropin- pYEer ROOT/02 2467 RETAIS2006/03178b0associatedss ce1l
Linpeptidesinkibia; agtivinryascular endatheliakgrowth faglaedntegrity;  apoar/Tratr
crethfembopeiatin LI PQ)i sierve.growih fa@&@ﬁ% platelet-grewth factor; .. indicates

et bansiorming arouih, faciars AT GFs) sugh aS TGE-a and TGF-P; insulin-like
growth factor-1 and -II; erythropoietin (EPO); osteoinductive factors;

intéHérdiis Suckasiitterratopial -prahith iganimaccloristrdiatinguced caspase
actiyetor (CSEEEsUch doraadiBpiageGSEE (M-C8BRo5 and resistant colorectal
cangganutetyteimacroplrage-&8F (GM-CSF)=and grantlooytesCoF (& Shloong/mL
rpoitertenkins(Ls) suehaas lark, te2all il -4yHatndlabrd Al e8idh-Qc western
protl-Ehalk=li2, lhakdoll ok 80ek othegpolypeptide factors acluding: LiF and. oo o
casKifsigand (KL} -As,used herejn, the 10 term cytokingincludes prateins . . sicea
recm%gﬁ‘{ur&kéo‘a‘@&%‘a%gz?n&e%%gg—rgCSL' C_zL_jklltéJ r%&o@%%‘:ﬁ%m%ugc in DLD-1
cezﬁ‘&?'vﬁg&%\@@%s ng‘glc‘;lee nggvse..ccszg%in?ﬁg q}g()klz%es'{c) C qe.l. tg{‘lmfacze 21 ssi

: : il T b . pression
or pEYQIOXic agent” as used herein re ggg%osq supstance that inhibits or . :

"~ prevents the fanction of Celld andjor SauSee dadtticion BFtelig THdtermf=d o =
SRS IATENGRY T el dE TathicaRtveiSstsies (e.g., 1131 1125 Y9 and 5

Rai"), chemotherapeutic agents, and toxins such as enzymatically active

toxins of bacteri&FTiHdga!, ParrGrapinta GHgiFNgETREgFhents thereof.

A "€hembtherapettic agent'tiscachemicatcompetunduseffdpthed herein are
gentredfimentlof caneer: dxamples-ofiehemathierapeuticagenisdcide: methodology
vy akytating:agents suchmas thietepauand £y closphosphaaude vre widely utilized
mclé@ﬁggxﬁmﬁﬂ}-iga!lﬁ)élt%lci@m@ﬁ@@gSU@Qs@sﬁi%Qé)U%Hlf apbprosylfanand o oou1ar
croRiB@sulfaniaziidines;sich ag.henzadopa, carhgavane, meturedopa, and . o
prebiedOpR; elhylenimines angd methylamglamines inclyding alugtaming,, .. uee
of tggﬁm iggggglamfg]iqﬁgieetﬂ?Q%pho%l)hrogamhd%’ are aneral carried oubt in
acctrw_igt@élenet liop ospforgmldle aéla;trimet yioloméfam €, ace%b"geni‘“rfsl -

ESpEGaly BlilaT5ein aRd builatitindre); & eARTBISth &I Gheifaiig thers  unless
othgyhtRetieafalogue 25 topotecan); bryostatin; callystatia; CC-1065

(indIGERRG itSPAdTZEERTT, CarFet8sinaad PrAsTEsin®synthetierabedogugs)is to be
umagrgptephyeits thartdateriy Erypicphytint irandicrymtophyer 8);detastatingdology,
rrogeiabmyeia (irchedingethesyntiretic=analogyess KANV-2188-anck EBl«hM| ) eagent &
deselebtdersbnidpansratistatin:assarcadictyinrspengistatiy; BUregelrscood that the
cerfidsiargs sushyaseiiommbecil:30 chigrnaphazine, wlm§%%id%rticular
e@@éﬁﬁ@ﬂﬂ@tm%fos{ﬁ@“qg’ thgﬂh@@'% rﬁgﬁbpr%ma@%%é)xg%e the presgent
inviudrachloride. melphalan, noyembichin, phenesterne, prednimustine,

trofpsfamide, uracll musfard; nirosureas, such as caimusting, ' o ioive n

.. chjorozptocin, folemystine, lomusfine, AMUSEAE, ranimUstiRe; antibiotics ==
gingular ekagils al. angh, . d tthet 1nclude nl : &
lich as the enédiyne antibiotics (eG" cali€hieaiicity, B8pedigh§ ente wmisss the
contSHich&AMICH 35" Gamina Bid Eaiicheaiitin pHillc sE&2®4e AdiiédFence. to "

Chem Intl. Ed. Engl., 33:183-186 (1993{1:); dynemicin, including dynemicin

A; bisphosphonates, such as clodronate; an esperamicin; as well as

neocarzinostatin chromophore and related chromoprotein enediyne

antiobiotic chromomophores), aclacinomysins, actinomycin, authramycin,

azaserine, bleomycins, cactinomycin, carabicin, 40 carminomycin,

carzinophilin, chromomycins, dactinomycin, daunorubicin, detorubicin,
G_.dia7zo-B_.nvn-l -norlaricine dovariihicin (Adriamyviein) (inchiidina
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fadrozole,vorozole(Rivisorm),letrozole(Femaram),and anastrozole

(Arimidexm); and anti-androgens such as flutamide, nilutamide, 40
%calu'&amige, leuprolide, and goserelin. and pharmaceuticallﬁl acceﬁtable _
V4 %‘f?&%gor derivatives of any of the above. A "growth inh tﬁfr&? 8%?&3‘783

gengihensdsecehévein tefersits aacompeLite o5 COMROSienWMNER-INMBItS farence to

"a growih ofralelksespeeinllcancertellaverexpressing any;oLiNg.98Ngs. iereos

- knoidendifiathherain; sitherinyitre.Qr inyive, 48, thys, the growth inhibitory

ag@m_i%@ﬂ@i@é@%hé@@ﬁ@@&%@%@%?é TQJ_Q&\ Vyr%orpﬁrated herein by refersnce

S e
eS 2 el In ! ase.e Xam 0 g[O INNIDItory a . W, lf:’-
- Mggﬂ& % ?(QC ﬁ 5 Igi PU%§ % acﬁl‘éeéﬂe 8ﬂ’f§ﬁ3fhé‘ﬁ‘fs ﬁl‘fﬁée)?cr theirn

e e na

Such as agents that nduca 818 et il VEpReSE afrsdt @hissical Nothing here
** Ri-phast BROERERs ftldde THBNCES thticrisine ‘andintlastne i taxoltied to
ante@?ﬁgetob?flIﬂ?ﬁﬁbﬂ%‘fé@ﬁcﬁyaéfmruﬁcw epirubicimrdaungrubdicin or prior date
°f HgpBsige; andblewtnydie THose agentsithat:arrest Gl alag Spill QVerdRto: fron
thos shage anestefol examplesLiNA atkylatiag agents such as tamoxif en,

prednisone, dacarbazine, mechlorethamine, cisplatin, methotrexate, 5-
1. feosatyast; and ara-C. Further information can be found in The Molecular

10-Basis.of Cancer,, Jsolp and Jsrael, eds., Chapter 1, entitled "Cell
to Qyclen gﬁt_{ggfgo&c%g%g r%%é% %T%gé'?ﬁic aru_glé" g§ﬁ}ﬂﬁ?§ﬁa?ﬁf%’t%l?° refex
ineiWE Philadelphia, 1 Cg’? ,iggpeciegliyﬁ. Cina BPO30 s&se inRtaffitialstts-282,
<neatnat s changes, incitding Sondersation OFCytbplasii 18856 pheshdies s2-261,
S membrane microvilli, Seymetitation of #ieHiRaeus dédradatireofe, or residues
L2 rOMOSEE DRA GF oS HFmitBEhoPRIIE Mty This Abtivity can be well as
Prelggigfmitiecahtl nefStmeer for intaricerby cell viabilityrassays-(suehsastut iona1
varj‘ﬁ\%ﬁ']a?fb&}@ a#%d?s ordFFassays), A CGoaratysis, casPas Mot ide sequencs
conpgetivatiors DA fragnientatforr{sees for exampie.Micoletli ebabi Go of residues
114-Famenofiddethods, qajﬁﬂlﬁ?a]iﬂfwt(ﬂg%hy@%giﬂ.@@-é@ﬁeﬂbgs&mpmses residues
>2-2polymerasi.mPARRE: clearage 255y KIOWR 1808 All.v.csgc, ASUSCL, e
oy dmereigtib@ t@imggt%@@%fed@egﬁgeéﬂh&ﬁfei@ tQ, G¥ecqndm8 ntggnlgk%lumr%%ﬁ codon
wai BNy disease.qr disorder that can he that would benefit fron treafmeit wit

. H . n obther

empolfiGdieated py effectiveamountsof - . L . -
1ea<CORROSItiONS described herein, cgo%LéT?{élL, an ahti-DR4 Afitibbdysnd bave ac

and/or an aget;lglf__{% ant %dilc.{uleﬁls inctlides Ehr8fifc aftPAEtE distrderast about
as’ Wwell as those pathBiogiCaT cORbRiIGHRE WHiEH prédisiioss thebmarrimatto, 983,
° e dTESHEEFTh GHEBtibN, NBinfifig Banties bt disorderste bedremted:/ TrarL
SeTREFRT inBRIdEHehign Hrid ediy TRAE B etinearst daflammatelyy by 2 nucleotide
SeTIERflogéHie: afdtimiitAtelogieddisordersyautoimmune diserdersnardiitiSencodi ng
polvitclagingrheemmatord arthritisyd muitiplesselerasis, ang HIVAMDS on  enf8oasses
substefwsibcahcer’s {'cancesouspoor/makignant sefer tq.or.dgseripg the: its native
aninphysielogical corditianr da mammalssthakisypisally C%@QQi%@dSQ¥S%5 tutional
vari&kﬁﬁ'@.giﬂai@.g G@&ﬂ[@%ﬁiﬁ%ﬁ@lgﬁs %cﬁ-‘%nggr MQMQ%‘?%E%% nc(:)z}elirgit:i_%qzl tg’cid is
s 8E6126MS, hIPoRA, PUKEIR, biasioma, apd sercoma, Wore palfictiar " -
tnosEXAMRNIES-9f sUCh cangers include sqyamous cell carcinoma, m el6iig,

50%

" omeSTallcell lung cancer, nan-smiall cell luf) é‘aﬁcer?zglr%hrﬁaﬁ?édg AY®-"  This

osaympt %rensa,agon}o‘oég;kin;'s %/r%bWon%ﬁ?QgLa{ iteStifed Tractpeaficer thenappartic
" cancer, ovarian 40 c&fttef, fivef tancEf/Fmphdblastiedetiemiabering shown in

LIS g hBEtE T IEHiES dolordetdrearestEetlontatrialtdArer thidney2r. variants
naY cditeriprostatercaneer, shyrdl eancirs mularioma; ichendrasarcomasecited in
TeblfeureblastoiabpantfBaticwaneet cglioblastomamultifermes aemnicak: variants
inclygnees braingancer, stomashieaneass bladdes-canger-hepatomarhreast .- wo
01/ogancenpcolonrcareinama andihead and rReek-eancer. WO, conmasses a native

2007/022157PCT/US2006/031785 - The term "immune related

disease" means a disease in which a gomponent of the immune system of

a mammal causes, mediates or otherwise contributes to morbidity in the

mammal. Also included are diseases in which stimulation or intervention

of the immune response has an ameliorative effect on progression 5 of

the disease. Included within this term are autoimmune diseases,

immune-mediated inflammatory diseases, non-immune-mediated
iNnflammatoryv diceaceace infactiniie dicaaceae and immiinoadeficiancyy
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spondyloarthropathies,systemicsclerosis(scleroderma),idiopathic
inflammatory myopathies (dermatomyositis, polymyositis), Sjogren's
syndrome, systemic vasculitis, sarcoidosis, autoimmune hemolytic anemia _

M8+ Bancytopenia,paroxysmal 15 thrombocytopenia(idfgatird 0/31783
seqtrombeeyteperia), thyroidits nocturmnalhepoglobintiia)scurce or prepared by
rec%ﬂﬁj@C}ﬁt@Wé@iﬁVﬂ%ﬁ:ﬁﬂ%@seTﬂﬂvﬁﬁmﬁlﬁﬁﬁﬂp%i%wrﬂqgﬁdion includes
theattaphieibyseiditi): diabetesmellitUsooor, /rrars, or  TRAIL Qisclosed in  por
rubimuBUNG: Mediategienaldissass(glomerylonephritis fubulointerstitia v or
“s50RPNAUS) demyelnaid giseases 0 systems such g milffle SHEFBERE™T" =
nonGllainGarresynchome.3nd, of e conlial an pErpBF Hefis™ ek incuse
aciéditoé%g-mjc cfgg%gezgggtlpg pof%%?uro pﬁﬁfg}}@ﬁptlde. All r‘iumlbe-:mng of amino
. chronicinflamma orydemyRIindting °polyAstrapatky: Hepatbitieryne according to

“IHiSedses BUHHF aSHfECGAS He paitis thepattisidrusesfcautommmune  "D2037 or
" RHIONIEHE e S 25 thAarRiitis < irffrarhrmatéApand fibreticlungdiseasese sequence
PTG detifflaRimatory cirrhosis, granulomatous hepatitis, and sclerosing

boWet diseasE(uieeratineicelitisntenhn's:diseass); QUeRSEASHME . repr refars
to  entéropathty, ancd Viupple'salisease, Mmgf@{orf@@ucﬁe'%qiﬂg&ran@ and
cytcshjasdiisemiﬂeludin@@&k&@ﬁ?kﬂﬁ@%%?ﬂﬁ%@@ mgétsifojé enagg of such
rraGRidtasthdernaiitis, psorasis, arﬂ@rﬂgi%ad,iS%@iﬁe%égﬂ:cels’]r%slasm‘m% aljaeLx'; Iciess th
o s9hiRitis, 30 flppic.dermatifls, food hypersensitiyity and urficaria, iy

-asdMEMROIGQIC diseases of e lung such as €osmophilic prABES® onetn e
ourddiopathic J%Lljjcrggpaafyodﬁg‘s,ls and Qypersenﬁﬁ\gﬁﬁpeﬁﬁﬁﬁﬁg?‘ are identified
ot -}tlraangg,a tation ASsOCIATEd a¥sea§e§¥ﬁﬁld&|nbhgréﬂ“refé%ndﬁaaﬁelfymg that type

graft-versus-1i68tdiseasd®IfEEhibUB HkEFSES indlude ARDSEMIYane domain may
VAR REEBRAC nEPEHs K, B COFF, AREPEStRRSteTiatinfectionss 35fungak: end of the
domdtectionS  rotbroak Rifeetibrrsiand parasitcsrfectionsodindAW{OIMAUNED i1l
consditedde isSasel hereirt ireebtoad; gemetal sensera:refer iQ-0isorgers:oke wnion

i fgemditforisdntmammmaals inavhich eestrnetioncobpormaker healthy dissye. (and is
not anges frem humdaral or eettlatimymMuRe FeSPONSEs Oglcghlgiigdiélgqlld@mes of Apo-
or/ Teramnaad tachis- op e AuRissiie constiueats Bxamples.include, 40 but -

aremotimited 4a:lypus-eryibematous, thyroiditis, theumatoid arthriis, **°
chaigsgfiﬁsem%@ga&;@%ﬁaﬂy@;@u@%@oﬁ' E&Egﬁa i”dr i“fraTma“"y -
Oy se term "tagged” when used herein refers to a
e T O T ) i) o e 6 g e
h@re%?lyi%%gﬂggg'f-rge tg = :Lpely ep%ﬁfe Y‘IB?LS Een Lré%?da%'%dto p?égiaé%h o
o1 EDitope against Which ah* WG 2007/822 5 7PETAS2R0BI0S17 882t are within
P antibody an béFnaue drito prEiRfe st bttt pfanetion, uch asdhe monomer) |
ability {°ofigotRarzETeY: 45 beetrswithiapeptidesihavingleueineczippake spozr
TORORYTRAAEY, et isghoreAsnghyseetettiattdgenerally does not interfere with
activity“e the" amisodyonpolypepiide: The tagspolpeptide: preferably AlSQ.: . g
nighis faitljsonigque Sesorthasa tag-spesificantibedy £0es 0ot SMBSENIAIN. .. wnion
formeross-reackwitheiher apitopes..Suitable @&9@¥E§ptig§§n%en%@llyAT:%é%TRAIL
Deteﬂﬁ:’lﬁ@tﬁ{ﬂxﬁnﬁg %igsiﬁggu%aegaﬂiﬁyé‘)uymt}e%ggg/@' H(:[, 8 tooamte)agmd' er
e odiRe afghiesides {oigferabhy beeen about 10 fo sbout 20 TESHucEf ™
acc Thedermidivalentmetal jon™ refers fo.a metdl ion Having twd Bkive™" size
exclusion HPLC (“gSECT), denaturing size exclusion using sodium dodacyl
sulphate (“8DS-SEC”), reverse phase HPLC and capillary electrophoresis.
“Apo-2 ligand receptor’” includes the receptors referred to in the art as

“DR4” and “DR5Y whose polynucleotide and polypéptide saquenées ars showh in
Figures 2 and 3 respectively. Pan et al. have described the TNF receptor
family member referred to as "DR4? {Pan et =l., Sgience, 276:111-113 (19?9'7);
see alsc WO98/32856 published July 30, 1998; WO 93/374684 ;_blishad July 29,

i5
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10 charges. Examples of divalent metal ions include but are not limited to
zinc, cobalt, nickel, cadmium, magnesium, and manganese. Particular
forms of such metals that may be employed include salt forms (e.qg.,

V&P déEtically acceptable salt forms), such as chloride, a&tiE2006/031785
19Q@arm?@naﬂéyaﬁ&ate:ﬁwud.ﬁhﬂtatﬁef@gm&ofﬁhegab@ye(@%qq%?g&_gii\é%lglpetdn}géaist 15
200mnssQptienadlys a dadivalantmetal ion,for use %t@er Present L%‘é%@gog‘ag '
2002inC, and:peelerably; the sallfarm zjnc,sulfale o ziné chioride; == Y75 29,
277 lscleles.” woen used Jo eSCTg M Various pepides OFproteifs <t Ecieace
woodlisglagsed herein, means pe tiézegor roféin tat has beBATefeffidl andsee aisc,
1o ggpparaégﬁsar%éf%r recovere ‘ffrom'a Bﬁ?poﬁgﬁFé?%@ﬁam%‘%ﬂl’éﬁ@#oﬁmﬁmber 24,
.20 Con Aminant Eomporerits i ighdtbraertifonmbnt aseapaterials thatse  been

Wotld Wpicdiff ffteifers with BRSgROSERGF therdBsuticusesdor thespeptittercrs o

I LSRIrGIETT A5 ftay inclugiEenAjmes, Horpanes; andwothenpreteinacealls  mumo
21 of-AGHOtENtEACeTYS Bolutes. Iecpreferredemboditaeniscthe peptide OF; (1957 ;
oS proteRt viiie purified(dytom degree; sufficiens 16 Qhiainatleast B, 14 1908,
wosgesidaescobN-sBbderminal:onintersab aming agid-sequence by yseofa , * o
HOS HIIANIAYEHD SAGUEBAIER0F (2) 10 MP%’&U&%%%%%% Yndef . loss,
us nonTesucing pteducing.qonditions using Goomassie blue o, fféafé}gagry: '
7, slver stain <06 3) i nomegeneltycby mass spectioscapic dr.pe fgnes Becenves
Tinc & GiPprotEin e &itguolished

. : r LR
auedBAPRINGtechNigues, Isolated material Includes pepti
Wi aoe!f s{%ﬁségésﬁfjle%%lfléﬁ%efo Siponem@fits Hatrdl2/ 0160446

within recombinant ¢
iu:iéﬁt\gign%cgﬁi will ot bé presen. 6?8ﬁ{§ﬁﬁ2??6w@9€%}%ﬁlﬁté@p@ptiﬁe OR0CZ; US
~ > protein Wil be Prepared Y it [Bast diié paffiéateristepe 6. 28Percents, saz, 358
290 BRSRE Htid segifice idbntigeowigbraspectto theisequeneesentified apo-ai,
1R igFeilR de B asthe Percértagedbaiming acickiesidtesin avarsters ot a1,
Suprassedterfcatheit are ideénticawith the aminc-aeid regidues RAbS orv  wnen wseq
heregantlideteeference seauenescafteraligning:the Seguences anddo wooe rorns
snconpeessary; Tonsiderng any-Alighment forpurpgses qf determining percent
Ppo-amine-asid:saquenceidpglitean AQbe.acieyedinyarious Ways arere
of Mithin heskdll intheal can.determine %&%Q%%?aﬁfam%{% Igf N
nezzB@aSUTING alignment. iogluding assigning algorithrs fil-fenG Seqlientes e
tne BeiRO.Acididentity values can be using by ‘Genentéch? Wao polypeptide having
. 2007/022157PCTTUSI0067031785 tiser dEaRENtaRor i thespgarure.  mhus,
natu(;ﬁ%[i %t%jﬁge, \%ﬁqsﬁlngfon, BCr 20589, Taistéfed dides ticlfS sequence  of
o Copyright RegIStrRTGAND: *FREFS1 6087 SFheARISN-25prograni is publiehre apo-
SN able {Holgh GERERte R o @2 SEatI S amF ranciscorGA. Bl recombinans or
YR R de B tompalitonsaranietérs aresetdnyhedl-iEN 2 program and: cicaily
SRCORG BPRbL Varyrelly Strimgeney totthylridizationseaationsisdeadily the receptor
{e. g%tﬁm#@cblﬁ@y WOfC@Hﬂﬂaﬂﬁ‘@ki" ha}iwheiﬁ-gﬁa@ﬂg,geﬂ?r_ae!%ﬁ%lular domain
sequem@)lr,lcallﬁaleuiag}o&d@@ﬁagen@;gqggtprq_ggn[gng(tQ_, gyygshlgg tempera Sfl"'"es’pliced
so:mand:salt.concentrasion. 1o general Jonger probes regiire higher "= * "
sxagieMBeratLieR [oLprapeL.AIngaling, while, 10 shorter probes ASEH 16w ~»"uee
an si8MPerAtures. Hybridization egl?crgllgg epends on fﬁepﬁﬁ’ﬂﬁ{i d"feﬁéﬁ%ﬁredy’lgure
on nNA 10 r%zrangge%l‘wh‘gntgomp ementar h@ﬁ%ﬁ&@%réép@%@ﬁﬁh’?‘éﬁn WO 58/51753
- nv;rrqcnmegtisegfow their MeTing: atBtéSTHEhigherthedogreerof is known
. desired idefitity GERwERT fife Frble antrrginidizable Sequencesthe highence o
TR re HVE téfh faFEiRe WhighicaR be wsbdisksa tesult, isfoliows 45 thatist oo,
798 higher relative temperatures would tend to make the reaction conditions
muresstrirfgenetwhietoettemperatarasless so, keradditipnahdetalls .. ip0q,
o saridexplanation-ofstingency afhbridization wactions, seg Ausuhelet -
supeiethnCurrent Realocelsin MQE@&&#%@QJQ%&F\%H@ lptersgience publishers, =
such (B99hdHION SINPERGY %qgg%gs wasde IQEQIES ein, are identitied tby
those 20 that: (1) employ low ionic strength and igh temperature for
washing; 0.015 M sodium chloride/0.106015 M sodium citrate/0.1% sodium
dodecyl sulfate at 50C; (2) employ during hybridization a denaturing
agent; 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%
Fico11/0.1% polyvinylpyrrolidone/50mM sodium phosphate buffer at pH
6.5 with 750 mM sodium chloride, 75 mM sodium citrate 25 at 42C; or (3)
employ SO% formamide, 5 x SSC (0.75 M NacCl, 0.075 M sodium citrate),

EN mMM ecoditim nhoenhate (nH A Y N 104 ecnditim nvuronhnenhate B v
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The term "control sequences” refers to DNA sequences necessary for the
expression of an operably linked coding sequence in a particular host
organism. The control sequences that are suitable for prokaryotes, for i
€ ?ﬁﬁ?&ﬂﬁ%lude a Promoter, optionally an operator sequen ETANG40/031785
ribds8me&bindingssitentnikaryatic cells asa-known tqyguizﬁaprgmqg%” is used
in polyadenylaien:signats-and epbancets tnNugleic agidjs japerably ", .. .. .
DRS ||Bl:$@e§i§th\,ensﬁd§ placeddnta & functional relationship V\ggg another ngrcl%lge L aao
secbidksanuance: Forexample, ONA faLapreseguence or secielolyIeadqlt . 1.y
<e 150PerADY Jinked tq PNA for aipolypeptide Jf 10Tt is eXpréssédaea
. sy . lecule.
ore i%rgé%qﬁ};eglgh%teeeagg ipates g?atﬁg secretion of thepoTypEpfide; & proffioter
ni;Or €nhancer is gpera VAR COROF: Eoﬁ%ﬁ@‘%ﬁaqﬁfeﬁé@%ﬁﬁ%ﬁéﬁs&ﬂfémd&' te form
SranSErption of tHEBEQLentE oF 5 RbostRié Bittlifig Se i8Fperbiyclimkednds to
PRS (S H Ry TqultRte FitisTositiehed ss arratacilitate translatidttional Ago-21
reCEEertihyE "oferablyRinked" ingans tivat the DMA sequentesibeingab agonist of
DRS |fiiged afeeomiguots; and, in the case of a secretory leader, contiguous
angririreading phaser Hewever enhansermdenobharedo be GoRIGUALS . o o«
2 ccpimkingeisiaccemplisbeckbydigation-at conveniens gestrictiop.sites, If such .
bindliesdonat exists hesynthelic sligenudlentide adaplars orlkers aie,,. . -
so waed inacegrdaneewith convansianalpragtice. 20 Antinody-dependent |,
assagell-mediated cytotoxicity” and "ADCC" refer to a cel-mediated réadtion if ->7e
whigh nonspecific cytotoxic, cells_that express Fc receptors (FoRs) (e.g.
in aN%!::%oEg‘l %stg%)}lc\}lfﬁ)aggf;éfé?’&mrof)%‘ﬁsa%ﬁ‘g fr%ﬁgfo@ha@é%f FBEbgRizetsGind:s used
- antlbogly on a target cell ard %ﬁﬁéf’@&b%ﬁtlyhé‘augé‘ﬂs@ otthésatgeteelforn of a
Thepritnaly cEifs RS mddiiting R ELNROEells 28 apiass FoyRM | onlikody is
fusedh Breas iGRodies FERE B533easdion ervbrmatopoietit celisin Ravetravly the
ReCeRRtPRIMEL, SRAMRE R e Fanmurio/saetivity ofa moledule ofinterestp@fher order o
oliggegetibertinig@PatetrNons, 500,862 Dr: expressieyRhsFeyRIkand cepror but
doesPeyRIHisunomarized-isskable:3con-pagedtd 01:9:1456:92(19910, 19 (= 4. g5,
PeR1asseSDARCC INoHtieADCC aesay:suchas 1batr, 821337 MY B8, oigna11ing
actiperfarmed. Useful 30 effector cells for such assays include peripheral
blegd monanuciear sells,(RBNE) gpd Natwal Killer (NK) cells. .,

= cofligmatively, or addjtionally, ADCC activity of the molecule of interest Tiay > =
A M’JI‘% é%? Uch a% 54t BrGEsey fip & BThcore

. a ed In vivo ., in.a animal model su . .
0, B8 e o o -
are leukocytes which 8XpresSoRE of indle FEREAfFBErfomrefdafsre binding
a}'Unctions.Preferably, the cells express at least FcyRIll and carry out
ABEC EFfdttorAtabn. Exartipiss &f hihrarPieakeeyteswdvich anmediatedss any
moleAPE EhklBaEHatipheral bibed tnbromac|caricellst@RBMC): natsral kiler or more
Siolenicreehsionbeytes, eytotoxirdrcellsmndnenteophils; with.PBMCs:and o 45
vivoNK #0oells:being preferrechoqicafhederms 'Sc raeeptoror FER" I&H%IL to
pre terdeseribe-aresepionthat-binds 1o the Sc tegiop.of an an iEQd )

crted in the

=

1icepreferred Ralt Jsanative sequence human FeR, Moreover, a preferred ™

. - ; s direct .mapner.
insc4ZER Is.qne ch.b n lgG antibod éa mma recepflor and inciudés
acti‘;gggpctlgés i#{]}gpﬁtc%% éél;/j%}[?gl’r}d)ﬁg} ﬁ.lg (3; fully en Iance , stlmtlzlate? or
5007102215 7BC T LIS SS0613 £785 S ETaste S hAtdMg alieficvafiants= sicu,
* “And diteriativefiF8pticedolis GFHTESe terdiorsF&yRIITeceptorgmich causes
TECCRATRUCYE FOYRAR (T "aéavatingTeseperiyand FoyRHBtant inkipitilgo function
indiyaeelitory, wtiehehavessinfildd aminoacid sequenses that differ pEMAIYHR more
biolqhiceytepiasmic domainsdherents 5 Activating receptor FoyRUACONtAINS L ocurt
of, amimmum@ﬁe@erﬂgr&ym@i&_@-@&%@@cm&@%l@%ﬁi@gwéﬂ”cl,_ta%ses DR4 or DR5
actix@ﬂlﬁ)ﬂ{asm|§ig?ﬁ;y§%ﬁ@@@§@gnrgcﬁi%%rsF&yﬁg%%_%%gl_@ﬁ?%n az;[x agigonist may act
as adMURIQES -ha inhibition moti in Its cytopfasmic = -
domain. %e?[%ero%s,%%nu.élgg%%%lﬁwulﬁlgﬁrfg: (3;35?32?”(11 ) FoRS aFE" R4
reviewed in Ravetch and Kinet, Anny. Rev. /mum)/ 9:457-92 (1991); 10
Capel at al., Immunomethods 4:25-34 (1994); and de Haas et a/., J. Lab.
Olin. Med. 126:330-41 (1995). Other FoRs, including those to be identified
in the future, are encompassed by the term "FcR" herein. The term also
includes the neonatal receptor, FORn, which is responsible for the transfer

of maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587 (1976)
and Kimetal 1 Immiinnl 24-240 (1004 EnRc<c herain inchide
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WO 2007/022157PCT/1JS2006/031785 information useful in assessing
appropriate or effective therapies for treating patients. For example, a
atient having been diagnosed with cancer or an immune related

Ve3R8 ESuld have a biopsy performed to obtain a tissue of CEf SIRGHRY.78S
or ar H‘F@S@miﬁ@ muaﬂfhﬂrﬂ?ﬂamiﬂ@ﬂ by=way-ef V’é{@lalédgléé/ iHanééﬁ"é{-?’c_teo activity
of detepmineswhether the palient's cells would he sensifive. %&E‘%‘?r REULIC ote, by
preagaphsueRAsAPo2IIRAILQr deglh eegptor antibody. - The .~ =
witiventiopsproyides.methads, for predicting the Se['IlS,ItI\?iEfy of & mammanan f‘gand
petlissue.or cell sa such as a cancer cell) (o ApGSLTTRATC G a tgRtex:  formed
et 85-% §n<§nﬂlﬁ (or %R% .. ) p :
recgptor gggqgito%ngggq . 6ptlonally, a mammalian tissue or cell 10
. sgmg?e iS Obtained and examified fof EXprassfitoPEaINgE-FrdrTies generally
Methods ey be B5hutided i 9FafietyPassay forrratsnidcioding assayse, ox
gly‘éoétb%‘tﬁTg Y‘Hﬁﬁﬁpé%?é%%ieﬁ,‘ﬁr%ﬁéiﬁ%xmegsi@m@m@hm tissue or cell . can be
e HTRTINShisteremisns beday §)amd iothemicalassays:4eeCting is predictive
toX efzyPialie lDP-ReaL6ty|D- tissud's sensitivity to Apo2L/TRAIL or death
recepiactesaitingspolypeptidei-ascetvigalastesaminylisansferaseactivity. 15 .
incDeterminatien of:exprassion of such-GalNag-114 biomarkers.in oron) .
meniSaiel tissues arcelswilkbe predictive that such tissues or cells willbe  ~ " -
sensinisitive:to thebiglogical.efiects of Apo2L/TRAIL andjor ded fec\‘eﬁe;w o
ana aNti0gdy. Applicants su risingly faund that t?g iei?p’resslgn 6f BalNadtF1gremistsy
-2 SIEIatES 1th the senoiiity o such SSHCE BT CEIIS 0oL /TRRARS) ypert e
(av:200,20 death receptor agonisi antibodies. ®* A& HScussetfBifoiwal  Chemistry,
, ex;.?:reslsiony of variods bISHErkERs Steir 3 BaIN LT 12 freesampleican bderein;
FhnalyFed by A umbier df méthdaelégiesdmarieotwhich arecknowreintheand are
Ehougftand UithsTsttiod- By e sRiltédoartisamvinoladthg hutsiet imited do1 tnked sugar
chaifimdiRokistoehetical eridiorWestethanalysiss guantisative.load 25 crarker 1o
detatetrassaysy(abivrexample SerumnpitSA) (teexamisg, Janexample, or ce1s
samsievels af protein expression)s Diochesisa) LNZYMANIS ACHAIY.ASSAYS . 1i1: be
detegittidrybridizaion, Norghesn analysis %}p/o,rnf’cgge&@;@ysisq% MRNAS, Qndpcg o
s gonOiDiz Sauiie n analysis (o gxaming. far grampie, gere defetion or 7
ssonamplification) sascoh.as-any.ane.qlahe wide, yeliety of aseays that cdn 8=
1=asPeHoymMed by gene 30 and/or tissue array analysis. Typical Erot?)cé-'ls]f?)‘f‘s:L of ar
' f genes and geneé profiucis Are fodna: ¥ fgo-£old,
o- 24aliAling the sigllp qhgencs pOc gene Products afe Touria, o exarmit
chaniN AUSUDE| et al. de(isé,jl g5, f?urﬁren %‘rdibcb:l’s Friv6Retulat BRslogy, Ehiits samie
o2 I(,Ilorthe_Frn Bidtiing) 2 (Sodffi&nT BIotiAT)T 15 FInfihthobswiey) s 18ietecting
P IPCR ARAIVER) P o e T s 1ot Be1S eloiwsebsling to detection of
GalRraciT #5iv a SaffpReareBssravideekbelow for illustrative purposes. N
acetylaairotesamiamit r aned ayles TFARTUNObistachertical analysiSac-Ti47 , saarnTiar
are iRturiopIecipitationanaly sispmoteculanhiatingassays, [EHSA BlliAtcrictio
featﬁwes@encrezsortig«éEAtCS},aaﬂq;immun@@ig@mggtiogb@m\g 45, o ermingl
oytoanalysis. dsakexamplesaseptisnakmethod afdetecting the WO, ., .o o0
= =20031022157RETIUS2006/031788 GalNag 114 in a fissue or sample™~ ">
pair£0BPHSES-CQNtagting the, SQQEB'%‘;’;\(;'E@ an antiGalNac-T1 antibo ind
' indi ibody 1o E%WHTTZL iry fY& e Full
sensthien.detecting (s binding,of he antbogy 10 GAINACTIA e Salfple
a1 scP@icular embodiments o ﬁggRlpvegzt)lop, the ek dsiirol Galactimesie . 2
Gamég_%fgr‘?kplle s %xamined using TmmiRohtSiotenRBiR? and skt isoforms of.
rotocols. immunoRiTocheric AP tEinifg oFfssge stctions Hegbeen particular
M hoWiT to Be &T8fabfe mitthéBdPassessifyor ekstestingipresence afbntemplates
SXERGrOtRirfSHY e SathHpieE. FRmwiolistochemistsy {adtHGH) techaiques-wtilize AR tnac
SEPTRTHIBdy Topro e artvisualizercellularantigens-in situsigeneraly b ticsus or
cell ciirorregenienst fludraseentddmethodsor b samaple preparation, a :
tisswe -or-eelsamplesfromadnammat (typically a human patient) may be -
acetised=Examples: ot sarapleg dnglude, utarg notlimited to, cancercells
such as colon, breast, prostate, ovary, lung, stomach, pancreas, -
lymphoma, and leukemia.cancer cells.Optionally, the 15samples include
non-small cell lung cancer cells, pancreatic cancer cells or non-hodgkin's
lymphoma cancer cells. The sample can be obtained by a variety of
procedures known in the art including, but not limited to surgical excision,

aspiration or biopsy. The tissue may be fresh or frozen. In one
ambodiment the ecamnle ic fived and embedded in naraffin or the like 20
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35 seCtioning media so that the tissue sample may be sectioned.
Alternatively, one may section the tissue and fix the sections obtained. By

way of example, the tissue sample may be embedded and processed in
W ?é‘fﬁﬁzﬁﬁfz:onventional methodology (See e.g., "Manual oflliﬁgfgﬁ'}a%@?”gs
usecétﬂéfr:égf @gb%&&&h@yﬁé@:&gﬁgé r%@@@iﬁé‘ I@@érﬂtglqulra%ltllg£§;"é itct features
of Examples.of paraffin-tha e ut are.not limited to .
domﬁgfap@%&@lgmgngng o];jgz'l?émf%c)'ZfOnce ?ﬁ%%iss%g sa aﬁ% ,%melrrﬁ%&eda%ﬁplasmc
; P L Eedion an#] cata }gmc dotain. In an
opt;er%?aén Ioe ngngxbkzetsée@ctg)ggg t()syé]%%ml_ci[o ome or the fiké (See e.g., ‘ '
s Manua] of Histological faming Method of e ARmed Forees fhgtitlife gfine 2cid
TBafiolooy" stipray. B way of gg@r‘?‘ﬁﬂé%rJtﬁis%?‘t?é‘éﬂu?@?%’éb‘ﬁ%slﬁqa%ﬁmett et
2 rahg8 from SHSHEREe McrbHE fo 5888t fk@ficrons in WO
2087/02 2857 C T SROUETO31 785 kickness. Omcésechoned, te which therapy
is dgsdtfsrs rimyibéiattatiedito slitfes birseverd standarchmethodss a subject are
any Byarwles ofrstidesidhesivesihcludesbutrate net imited 40 sslangy gelating inica:
sigipely-Lilysine and theshke: By way afexampleishe-pasafiin embedded,, cuniecoes
useSaetioas-may be attached to positively charged slides and/or 5slides
CO@I&Q waith, p‘_?xl}!ﬁlmﬂysm% used! RRFAN %P?eﬁuggyd %%&Q&embgggéngd as a
wenili2CrIAL {08, igsug.apelions e oenetaly deparafinzed and retydrated . 2
wnJ9NAIET, T Issie selions may be depareifized by SEveral
~cogven, Qnglllestagquaéélr{wgtsha%deolleoﬂglez. or egampf‘e’, >§ylenes ang a
e qraa’ual y descending seriés (ﬁllalcgﬁols%%ybé‘ uSBU'Eohifferdalyimilar  cells
oot Taitablc Hebarsififify AoRBigahiCagEESlich B HEM D PGS tissue or
oLl Bttoh, "ExEs) TRal bEGERY. 55 Tron ORIy Satseqdént torthrerved organ
°r  E5¥hpte prEPatatin, il iesueSectioni may: 15 becdnalyzedyusingotHCotdC cuentss ;
bodifiay bl perfornethireorbidatiomwitli additionaliiechnigues syehasneal fiuid,
or imorphivlogicakstaining-and/crfdorescenee inrsitkbyhridiZatioRvIW@nent of the
subjgeneralmethads.ef [Hiake available; direcandNdIECL@sSaNs: ceiis or cell
linsAccotglinghia the firstassaw.bingding.ah aptibody to the targes antigen (8,9y.. o
netaGalNac-Tl4)is determineldirectly. This.direct.assay usesa.20 labeled = -
naciERAGENt, SUCh a5 fluprascent tag.or.an ezymeclabeled, primary antbody,
e 4051530 be jsulized without further, antibody interaction. I a tybicl |
indirect assay, unconjugated primar ,anitl ody bings tS the antige G
or & osas he¥Tein secllo 3 !
then a}éfbe?etf ps.e(:_o,n%l]alry anfibodfy gn&s {dfttfe prifdiy aRtbody. WRBFes single
PN PLREToREty At d§ TN igdteto-diFeizyAtati [deFu or cells cut
SO HromoGERicT B2 fluorbhehic STPSTRIRCIS ddded toyrovidesvistadization tissue
sampoffhenantigen. SSittal @ plifitdtoredcans bedause severatisecondanhe present
inveghtitodipserriay detiotwith differeitrepitopes.on the prman: antikedyon comprises
a ndfeprimancandiorsecondary-antibody usessior irwasMOniSIOGheUStY 2t notn
morpiypicgllywillbe labeled.ndth a detectakle maietsNymeroysdabels.are 30, yown
procavailablenyvhich can he generally grouped into the following categories:
Radioieolonessuch as 259 iR 1251 3, and LappIhe antbody can, -,
per£BEJaRGled with the radjpisotope using.the techniques d%§cr|be& In Olﬁ’rr‘?ing;’ o
- fgltpgéta%gglsalil }mrmyenolgg:}/, \T[oallurrzee% 1 anncéL 2, f’;o |§’en etal, Epd:.%ﬁey- ©
- I&}ter%%lence,t\l_ew Yoik: New York, Pubs (1991 foP BXatipte angr sxarple, one
¥ FAGioAttivity 35 af bé MaERurdtPuéiG stindifabofreotmtiprF<ying (Bjr & second
PEOSRSIGIAEP YA FARICIEE. U= (B} FrGStesEent Idhdisviticiaamigsbet eremotocol to
SeTEfHiREd T6SFARE edrthecRBfatesa(eiFropiaom ehetates), Foxas Red performed.  With
resppyddamingzfiberescaibodarssyk Lissamine, ombetiferone, phiycoengharin, of  an
analphimdcyanmyorcommerciallyz4 C-ayailahle-fluaropharesssugh SREGTRUMber =
specORANGEApaL EPECIRUIM GRIZEMi2ndienderivatives of apy.one.or .o ihoay
shouCOMNjdgatedtarthe antibody in Immunology, supra, for fluorimeter. WO
2007/022362RCTILS2Q06/031,785 . (A)YAtigus snzyme-subsirate labels
cnwoRSEANaIIAhIE.B0RLLS, Ratent No- 4,275,149 provides g review of sore of ™)
these. The enzyme generally catalyz%% a chemical alteration of the
chromogenic substrate that can be measured using various techniques.
For example, the enzyme may catalyze a color change in a 5 substrate,
which can be measured spectrophotometrically. Alternatively, the enzyme
may alter the fluorescence or chemiluminescence of the substrate.

Techniques for quantifying a change in fluorescence are described above.
The chemiliiminecerant cirithetrate hecomec alectronicallvy eveited hy a
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15 glucoamylase, lysozyme, saccharide oxidases (e.g., glucose oxidase,
galactose oxidase, and glucose-6-phosphate dehydrogenase),
heterocyclic oxidases (such as uricase and xanthine oxidase),

WRAWBEBidase, microperoxidase, and the like. Techniques¥6i/US2006/031785
tis@@jb‘g@ﬂ.@g engymes1o QMQQ&E%@J@@%&&F&%‘H@S Q&%renzplg? %]::)th strands of
= aSREMMecsUhsitate combinaianginclude, forexample:. . W o oo
of Qp@(@g@@@%@gg&(ldgg %Hﬁg%)e\{vnh hydrogen peromdasg as &

su%str@te, wherein the yd)rogen peroxidase oxidizes a dye precursor -

n %g.ig)y 256rthophenyiehe Samine (OPD] ot 33 S8 tefamatiyPBehofdRrs with a
Yy

FSehiBtice (TNBITLRS oFiif SIRARAE PROSHIRACKE TAP) ighlating other gens
=PE - Ritropheh ¥ Plfoshiateras élirorogbhid saibstrdte armtids respéitiyible for
sneliygataciosidasetP-DrGahiwittra chrdmogero:substrate (edge, plleic acids
respitoplienylP-BErgaldctosidase)orfluorogeniesubstrate(@q.nucieic acid ssquence
may methytimbellifesyP:D-galactasidage)wNumerais.iherigpzyme-substiale o, o
tercombinations ase ayadable fodhose -skilled intheayt: For-a generalreview, . ..
ady &ftheseg4e2£5:140.ang-4.318,980.Sometimes, the label is 35 with the
anthody..Jhe skillad aptisan,will be_aware for achieving this. For example,
whimeﬁnt&ggﬁxgg%@db%rsa%?aél%%aggﬁ%qésﬁy%régﬁf%ni@m orvarol i
uciechnigues conjugated vgltE,tg[i)oéln %Qﬁfany of the four broad catégdtesdf™ 2= 2
" Tabels mentioned above Can be conjugated witt BVidfiT6F Vite Verdlp reagent to
v Biotih BhdSESIEEITEI o SRdH andthusHre BBl 'cat e borfugatesbis (=.o.,
r2d3RitRHE AntitRsdy irfthis iHefRsCERTaner120 Alternitively, toraehiBveen enzymatic
tabspdifest eehfdgatiorrenikellabalwith thexdntbedys thecantibadyss or composition
whigpijugated with<a small hapten and one of the different types of labels
meTionedmabovensiconjigatedsvith ar antbaptep antibody-EAUS:  sense  ang
spedigirectigonjugation ohthedahehwithvthe antibodhscan beaehieveds WQ ;1 oaiee,
mu:,t&@@lé@@%iﬁ%@ﬂ&i&@%é@%@éuf 1@‘%9@1@9&@4@)61%%9&? @Joenp aa'::aq.%ralst two
incRROCRAUERS discussed.abave, further treatment of the tissue section prior . .
bioﬂle@A@nQCQEJQHQW'ng IHC may be desired, For example, @’pl Ope retrieval
matpgdi%Q%uCh té:sé grgeatﬁi:gg thgotissue sample in citrate buffer may be .
carried out (ﬂsee,, €.g., Leong et at. Appl 5IMAiABhischeth. 435261 #ncibody,
pmzﬁ?&%’).ﬂ CONEGIfoWng S op TN BIOERING Stef the iSR! 8ectiofiRe  thereof.
Ry 5BsET PPHaYy Bttty Tot  Stifficitt pditsd-of tittie andamddar fragments;
d2hgitaBle corftitidhs stiéithatthe prirdasyarttibédy bimdstodhe targetules;  and
L i eRetA TastigeRtirtheissurssanysle. sApprofriatesgeaditions for achieving
this¥eam e detépmines) by-t0uoutine expermentation: I ha exdem@fine of zbour
150 oirrdinglobantibetydecdthe-sample ds:determineg by Hsing. any: one afihe: sens i cat
haa\det(mtabiﬁilﬁ'hebh’giﬁﬁ‘lla%ﬁd abeve. iPerEﬂ@'é:&ytghg |§Q§J§Jsc%ﬁl%n %¥r%§gccmral ent
disdﬁélﬁita_(%gm&'_! Rﬁ%ii,\%%g ﬁ@;f&zg?f%adq?mg_%%l %Eﬁr&ggghqjam%s among the heavy
«haiCRrYNQYERIC.subs 33 inobepzidine chromagen. ,
oy s oyl el coGALed 1o piboc ch 1o Bingg = 2+
ors : ; r . 1 & Al has at
one SRECHically to the Q}gargar)g\gptlpold& gd? the prérﬁary antibody s rabBbit™
PO c:alona;ll ahtibody and setondary amibody B gest ﬁﬁiﬁ%f%}ﬁiﬁ%%‘?' Each
*FOptionaly > thé antodaiss SFpiByad A thefHE anaRtis (6d6teet domain at ite
othegy FREdsibTof BAINRRE- LA ShtitGalNERT 19baktibbdiediatietnativielyhe first
cons3grantisBaies &5 otfier BENacantigers Which teive cress-reactivity Withain ie
aliooyiNgck TH% nvay b mployed. Gptitralipathe antbGalNaeTit41ar amine acid
resigntibody belSpecimensthussprepated-maysbesneuntad angd evallalions neavy
chaithen-deteraimed 8. USINg a microscope,
The term "variable" refers to the fact that certain portions of the

variable domains differ extensively in sequence among antibodies and are used.

in the binding and specificity of each particular antibody for its particular
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25 criteria, routinely used in the art, may be employed.S_taining intensity
criteria may be evaluated as follows: TABLE 1 30 Staining Pattern Score

No stainingobserved in cells. 0 Faint/barely perceptible staining is i
Ve 28E198% 1 more than 10% of the cells. 1+ Weak to moderafé-dt&iri§ 31785

antopserveddamore than 10%.of the cells. 2t 'Véggr?:_[?tedig§£Qﬂge§taéﬂl:ré%|§§cut the
it 00 0 el ol S L
: Qut 2+ 0 , ) | . .
hyp%i%%%e?%? in i%[réyﬁi\?én of s6 S%F\}:I y OF & Manmaiian S5eelstith H§a° chain anf
‘Ehemaer%%alféﬁ Cancar ée F o RBOE TRATE 0rs He At Fece ptorsiygafst Portions of
SIS0y WO 250 PRCTIUSY006/031785 (FRah-altBrAativeiable domains
of ’Fﬁéf‘?{&dﬁ?"’tﬁé 88t plFhTaf B tosetterwith en Emibody specifid forgaitding a &-
shegfiorigitked thidépeondriopstsafficient forantantibodybiomarkericomplexten form
Loopgrrmicrred thes detectimg said complexcThenpresence:of the: bipmarkerst ructure .
The Miaybeaceomplished-in anumberobnays;suehas-by-Westar 2RIOMIRG: i &y
by (with arwithau! immunopeecipitalion) and ELISAprocedures forassaying .p.;,
confrYHde-vadety,of isswes:and @mgg%ﬂg%gh%ﬂégg%%?ﬁgg ran?tg@i%’ég§es (see
im | using.such an assay format are :
i, s i U5 p2L oo 4 GIE I AT G ey e
These include both single-site ?ollné’ ?Wé),-s&!e or “SandWwith“&ss&ys of g -
SO hGn-competitive T0 types, 48" welFds T iRe raditona eohpettivebitandy o an
2Ry S THEEE Asals afss iRERdetiréte binditty ofwabelietr aktiodyte of the
Aant opdvy ST bIGHaRET SePeSaREfith a8 afe aRTong e meabt®eful and
cortRdHly Gkt aksayst Asnakibérest vardtions oftheigantdivich assayen-binding
Eragaeniiqueséxist, dfebdll Gredntendedetabevencompassed b;nﬂagqaresaagng site,
and jpventiom:Briefly: irtetypical Ihtervasd-assay ancuniabelied aptibady issca1:: ze

readmmobilized on axsalidsibsiratesand thessample-1g-he tesied broughtinto, . ...

pinchRtact-with.the Louachmalgule. After a suitahle;periad of incubation, for

a period.of ime sufficientie allow farmation of an antibody-antigen ..
recmgﬁ(' eﬁﬁe%%gxm&%g}i{n%ogggg:to 'H'l%ar}t@l g%l lacé%?s“leschv Igfaﬁ%imer of one
hea‘&? p%gg{nm%lgg UIgn%apﬁbll%:o_fQ{‘aqgnuckpa%“aabletecdg ael% ;%gr}-a}gg# eaﬂ:}—Fovaient
assddded and &r]ccugat%d,cgﬁgvxgg%ymg séljiffglenef fol tifé Foriatio anotte o

complex of antibody-antigef-iabaliea antioody. Aty B?ﬁ%%&é%?ﬁf&ﬁé‘ﬁa?% regic
% {Hshedaway: and'the prasehte of the'ahtifer?is defeifitiédiyng site on the
S i5SeRratich oF ' sighafbrotiiced by the: réfisrtei mblecuke T restits mayconter
ant G ieP et fatives 5y simpletdbsarvatiofvof thewisile sigmalk orimay beriabie
domgl girgntitate o’ byscoRipadng-witina controlisamplereentaininykReWidin: specific
for gmourtssehbitmarkes. ability to recognize and bind antigen, although at a
lower affinity than the entire binding site.

The Fab fragment alsc contains the constant domain of the light chain
and the first constant domain (CHL) of the heavy chain. Fab’ fragments differ
from Fab fragments by the addition of a few residues at the carboxy terminus
of the heavy chain CH1 domain including ome or mors cysteines from the
antibody hinge region. Fab'-SH is the designation herein for Fab' in which
the cysteine residue{g) of the constant domains bear at least one fras thiol
group. Flab'), antibody fragments originally were produced as pairs of Fab!
fragmente which have hinge cysteines between them. Other chemical couplings
of antibody fragments are also known.

. The "light c¢hains" of antibodies (immonoglebulins) from any vertebrate
species can bs assigned to cne of two clesarly distinct types, called kappa (x)
and lambda (A}, based on the aminc acid sequences of their constant domaing.

Depending on the amino acid sequence of the constant domain of their
heavy chains, antibodies can bs assigned to different classes. There are five
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Variations on the forward assay include a simultaneous assay, in which
both sample and labelled antibody are added simultaneously to the bound
antibody. These techniaues are well known to those skilled in the art, 30
WRERIHI32AHY minor variations as will be readily apparent. In - &/Breap6/031785
maijrvwamkmdwlelma&saﬁﬁfg@&@ggtgb@_gy,hgwg §E§F|fi%%|¥ fgltl&]p ?gMa ﬁnd sevaral
of blﬂg@-ﬁk@} '§ee|§h§£}§é3y @?ﬁ%&)rﬂﬁ%&yﬁml %%Q.sd tP j_aoio Igﬁur gf:e'. TISGJ,, Iga2
zgggpllgg&[fag&lrs wcggnglas ar a ggr’#ﬁ er, I'[1h(ceq:orzr;1s§)s c&’ﬁ\mo'hly (Sed ,
m elng cellulose, polyacr Ilde, nylon espon
to ng.g g[?.ik?areﬁ cllalsse po@ niiib .(Jz'.fa’ lon, pB%y?@ﬁ%f"lﬁ)l%lcorr ¢
resChloride or SSTgé)I% }rgopyigene.vTﬁe 45id Stpporfs ﬁﬁ%ﬁ%'iﬁ‘f[hé’form ofv, and y,
difgubes,%géds, IsCs Of MicrOpTAtEsrat 4§ diffetsdifares seiebledfaiigurations o
COnaUCHnE SR BB e Birfdn g prodessaes are well-known in
the ar"8na Gerietall coprsisref ttossifiking covatently binding &f the v, ana v,
dengifsiealfratseibing thepolymer-antibody complexds:washed ifgie polypeptice
chajrepatation ot thettest samplepdpin @liquetat the 4Q.samplg tobetested ;..
betiz¢hentaddad sedhe salishphasecomplex-anddincybated.for.g period of desired
striae-suificient@ gr2-40.mintes gr.overnight if mere, ggpve%eg and in The
rraHRdEE Sttable conditi (&,9: from. room temperature to 40C such as
o Bepieen25C 9&5%2%%“) 10 allow binding of &y Stbfinf-prelerie =
in t}_'_}?eeaq:ték%%dyﬂ Fo gwljrgg"t%'e |r]cul3a%ioh pe‘rio’d, the antibody subunit 45
. Solid phase Is washed and dfiefahd icutiifted Wit sPe@torie amiboely with  tuo
" Shecitic 38" WO 260716251 57PE RIS 260603 ET 85 era powion vithedle donain
o' DiCTREFREF THR SeddRitamtibity R linkistl trertepdter moletulesurhichois/peps iae
“haifsddrto iNdicat@Yhesrmling otiise $éeontsantibodyto the MALCWalring betveen
the mgrkderaingrpaltehatvesmethod, invelvesimmobilizingthe 48588t ai » with the
comfiierrarkers drthinsanmplenanskthem expasingha imnpbilized Jaroeti0: o oirec.
Diaigpeeificantibody whichnmay @ﬁma)&ﬂ,otggI@qugg@yviggbampc&gg’r WO 8311161
== malecie: DRpending:en e amouof taigetand e Sl ngth.ofthe '
repader molecyle signal, a hound target m@gggehdegeg}a,, e%pyﬁdirec? o
wo R e e e e, oo
1nasSRegific to the first antééodryiis, exposed to the tArGEE-To%irst arioRry - the
possc%ﬁplggttoﬂggm a?arge?—zflrs??r?tibb%-?é’é’&ﬁﬂtéﬁﬁb@éf? telfieiryicomptexcept  for
. The compiex 1S dRTELIE Sy tHEilfifdl efftted by therresorter motecute. amounts.
OB R ot iRGeul 8T cad tBEY irfRTs resertspecificationds eanta s singie
SnEfgkCulgNivhich, Biritsieheaieal ratureyprovides-an analytieatlys:  (polyclonal)
Rt prdhitifRsies skiakavhith cillows thel detectiondf antigeR-houne 1Bodies directead
agaipptibobly fFhemostcommanhysuseshbteppstar, malesulegdndthis.type of . ibody  is
diregssay-greeither enzymesi-uorophoresonradignuclide coptaining, , o their
spechtaleatles {he. radicisetopesiand.chemilymingscent molecules. thfﬁclnthey e
oy=cthe caseinf QR.cnpumedmIMLN0RsAY, A NRYMe Is onlgated fothe, )
e SeGoBCLANUROG. ggoerally by means,of glutaraldehyde or perioddte " AS™ =
onca1ill20 16 readliy. recognized, however, a Wite Valety of iffefiif o 2= betne
NRTCh are régany avaiabie o e &idledand is not

arer
methgﬁ;tlsagé réomm&(ljsnl)? USE Jénr?zy?ﬁgguﬁtdﬁﬁe%qr%ﬁa&@?ﬁ&bxmas@y' particular
.. glucose oXitaser : galactESRESE Hn A HIkefites pHospiratesd, amengstdance with
e OREFESTHE ShibtFatféy td bemade ditrothé sSpacificenzyimes ares genaratibed by
OBl ¢ 08BN Fbr thEqstothuctiths,: upon @5 hydrolysisdy the eerespENdNgGminant e
methetwzyires ofa detettablesolar changs skxaaples of.suitable, eNZYMES 1 oai e
may  inthaderalkatisie phosphatase.and peraxdase: Itis alsQ pgg&i%le troleem‘“glc%iqmes
sescilirogenie substrates, whichyyield a ggggg§g§&tsprgf?ggg rather tEan the L
Mol. mrmp%@iggypggatﬁsgQ_Bted-above. In all cases, the enzyme- Abengg &t
e

antinody is %nga to the first a:rﬁllbc%?%oeiécular_ marker 30 complex,
allowed to bind, and fen the e%ceBETedye APRS IASAE awE Aol utisFLmeric”

A htIniNg TRE P Bropiiate siibstiatetis thefizdaeds thescomptex ofd/or 1ign:

antibody-antigen-antibody. The substrate will react with the enzyme linked
~ to the second antibody, giving a aualfftative visual signal, which may be
further quantitated, usually spectrophotometrically, to give an indication of
the 35 amount of biomarker which was present in the sample. Alternately,
fluorescent compounds, such as fluorescein and rhodamine, may be

chemically coupled to antibodies without altering their binding capacity.
\When activiated by illhimination with linht of a nartictilar wavelennth the



10

20

30

35

40

10 hybridization using labeled GalNac-T14 riboprobes, Northern blot and
related techniques) and various nucleic acid amplification assays (such as
RT-PCR using complementary primers specific for GalNac-T14, and other

W 3Nfiéation type detection methods, such as, for example, BraAcHag/ 131785
cha DN SiBRA-IMA andihedikebsbod issuer-cell-samples Fam-mammals: , («:q.
derﬂﬁﬁbﬁ:ﬁﬂ@%ﬂ@ﬁ%%%I@& %:Q-b&éﬂéﬁ‘&'-r@éf m M%cl{ﬁlglg antibody clags
o Neshemy, dophlof o RCR analysis. Far example, RT-PCR assays Suct Hitn
ronSUARIIALNE POR.a55ays are wellknown I the art I an suaive = =20 o
spe&0POdiment of the invention, a mett :9(? for detecting & Gaftat Ty fHeRAsnother
£radn 2 Diolo |ca?§,am I_% comiprises Sﬁgo u&%%"clf&ﬁf?rgﬁ?th@%&?ﬁﬁ?e bg20vell as
reverse transcription using at fastBRe*Srifts dfphfying e EBRAEPiclogical
2t T ced UsiRyF & G diRact TA% prfiynubiestideras tsevise andantisenseacad. sci.
USA prifde fS 16-a6R5lify BamM ac- T e NAsthdiein; andodetesting Hie presencenciude
"prgfethie ekt phfiethGalNA T4 CRNA Marassitoncruch methads camkinguge. or cex
dexioné Ofmore: steps thaiallow enetodeterine thelevels pf GalNac:T14
rhedBRNA ifadhinlogicabsample2® (&.d.bysimylangously examining the -
5, 646Veds @ coMparative control mRNA sequence of a "housekeeping™ gene '
suG tin.family membey). Optionally, the sequence of the
-1 %:f%é?i %%ilangoigzgﬁN O%é%%ael?dgférqmmemdfrme)M%“f&f’%‘fmes are Chi_meri‘”
L em logbinfents of this"aspect of the hventi6Rifictide GHNGET14 i imerson-buman
NG primer pairs, Which-&ffow e spedific anfiphifiebtivh oféigdies are human
SR Ot 'S STV ErtiR Y of ARy 'dpetificqsans=thefeof, andypervariable
reTiFolses that setéeiively orespeifiomly hybrisizéte=ndeteic-acighmaleailsse region
of SofiTe ipvemntion Ot ahyl‘par@t-hebe@f’} Pﬂf@besamaythﬁ ,Iab@{edr\%ﬁﬂa or nonhuman
primgétectablemarker dsutheds, dpsexaniple, asadigisotopadluorescent 1, some
insteompoUrtt-hiatimineseent cempopnd @chemiluminescent compound, .. ..
replmeial cisl,ela@r&g%ﬁ;m&wﬂ%&umﬁ;@bg@%gimers ﬁ?élk?erz%‘osﬁ : tohumanized
ant i@@&ﬂ@%tﬂgsprgéﬁﬂ@% éjff@&l&l%grlﬂ?go'éy&uggg tlpceu%clln :%S*n?hrg preec?’zlj ] eanst aant ibody
or Means fagdetecting a.cell expressingGalNac 114 proteins. As wi B8 ™~
ant i er%gggopr){am:% §ki||€9 artiér?”::’a% gret gmggy gi'fferen{np“'mer% éﬁab - ref%ne
cubcRrO0) eghg‘uyayagﬁ[a prgpggedngg%eg?n%n the sequeﬁ%@%zﬁ%vfd‘éd‘?ﬁ%er@hjr_]anﬁf’m?mSe
Whicgsed; effectively fo_“amlg?l}g/, CloRBandfit oté“?ézrﬁiiﬁé’tﬁié"%o prédepte dadférs. in
evels o GAIREETF A MRRINS °° MO pHGIRANATéHGES gt fventiormd to those
° 3 AR Prdto O R ACEk AfiAR o rdetett ririeAsguchnsGalNacsFd4rre are
thosg RN As, Tiratisstesicé el Sdm pledvyanicroariay teohnolegiestllsing opzionally
alsongéfeic extiduineroarraysstest ang contrei:mRNAsamples-iom testande region
(Fe) gontrpl tissue samples arerewersedransgribed and WO rurther details, see
Jone2087/622152PGEPIIS 2006131 785:labeled . to.aenerate. 6DNA probes, , ... ..
(1088he @ﬁiﬁﬁ%,ﬂ@ﬁﬁy%di@&gﬂ%g%y 9t fuiclesg agds mmoblized
ona.s up . is.configured such that the sequence and ,
esoPOON 3 SRR e O Sy s it For Sl rseectoior =2
nypedenes that nglec;np%tenr;lt@i to be expresSet i Certdin S TiS8asEBratEs gy  The
+.._De arrayed on'a soll SUpport. AYBHuiZE0n T 1apelctr Probe WAtk smentarity
oo particlifar 87rAY membEr Mditates fFrititiesattple frorm whichthe(ptobend 53-57
(L3) s HtiveéaixpredsesanagendoBitferantialigene @xpressian analysiaofss-102
(H3) digedse tisste caniprovidesvatuabte:informaationsMiroarrgydeshnlagy rrore: ne
of Iutilizesopuicieicracid-dymridization techniques-and eamputingtechnology 10, ... .
of niSlevaluaietheMRNA expressianprofileofthausandsofgenes withina_ . .
soopsinale.expement {sep, €, WO, QL7106 published October 11, 2001
445,

waeiiSee, Jor example, U.S. 5,700,637, U.S, Patent 5, %) and (/8. F9ht chain
veet P%n%%%é?%zg%%fgdka%ﬁz ’_at%%:éséio(t%?i:gzr)\r?(%ggf,'iﬁ?“lé%)-lé’gotbf9%3;"y chain
%)heung,h@.l@f et AL RituréC ertétits 2A(SdpPh: 1508 (1999 feRadl?  (1987)) .
discussion of array fabrication). 15 DNA microarrays are miniature arrays .
containing gene fragments that are eétaher synthesized directly onto or
spotted onto glass or other substrates. Thousands of genes are usually
represented in a single array. A typical microarray experiment involves the
following steps: 1. preparation of fluorescently labeled target from RNA
isolated from the sample, 2. 20 hybridization of the labeled target to the

microarray, 3. washing, staining, and scanning of the array, 4. analysis of
the ceanned imane and B Aneneratinn nf nene avnreccinn nrofileac
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such as GalNac-T14 gene, in a tissue or cell sample. Aberrant
demethylation and/or hypermethylation of CpG islands in gene 5'
regulatory regions frequently occurs in immortalized and transformed

VR8O AAEAN result in altered expression of various genes. ROFARRp@§31785
"Frassays fosexaminiag meibylaion40stalus.of a gene arewell knownin -
hypdbesattabiar example. one can utilize,;in gouthern hybridization -

approaghes,methylatign-sensitive restriction enzymes which cannot ]
o %onlta;ISS methylated COG sited i 3sels thge capable of

bindieav q s that 1 Bt A
. rl:eggi_é:anhragl y profile HRE Rt fafion SRS Tr 4l sHec positesgresant: cell
PR 2 &p& REIATRFDf a given gene. This procedure involves initial

modificdtisn BE-99Er 200776521 5 7TPCEPLB2006/081785EMNA hy sadiBhod of
treafikiftite (VORTEH WiFesRvert albunmethylatscoytosines i WaciJolowsdrein tne
antWﬁmﬁﬁﬁcaﬁow*uyimrgawmgdsmciﬁﬁaﬁwdﬂeMylaie@ye@u%mrg@@@g{g@geq“ay be
conjmspAsProtocoisdnvelring-metdation intestarancs can alsgihe foundfor . -
moreexgmplecin GoerentirotaselsinMalecular Biglagy, Linit 12, > Frederick

M.zAusubel at-ah eéjﬁ-ikge%%S;iQeoMea@QigBahasArg' é]ﬁ Pl Qr?li%.?es((; :nd separated
ans/5985:1992.(1999). Brooks et al, Cancey Epidemiol, Biomarkers Préys, =eeerate
compl 9967 534:530L.And Lele el al, Int J. Cancer 7B(E]; SUFUDE (106" micas
asec3RIESSIOn of Galllac, 14 11 d S5te 67 CHH AN Misfraltiyte =vertese wie
nongXamined by way of:'1 ﬁéng:tlonal or actﬁﬂfy-ﬁﬁ%é‘@"&’ésa?%&i FoPinsaresicomazynes
oanoMaY Con uct‘iﬁ“aé’sga/glﬁﬁ&?\ﬂ?f’n thie UitAEUEteAIME Dedetetthe In preferred

°présihte SPindGivRfEnShalie Ruéfigdldétosaminyhransierase aetivityweignt
of aﬁ\t%@rﬁéﬁfe ?ﬁ’t(?éffl%p}l’é {&ee Lewyy Behheft etad., hBigl-Eheabiy more than
°9% D 1M1 7906- 1701202996y W angf el @lenBBRGy:300:738-744:62002): Hangs of -
cermghal. SuprE savaliabienMay 2005 @t shaniSeieBcesirect:eom 1510 D6, . onaror
°or imethodsaiire present ineention: itiscontamplated thathe tissug orcell,, . -
us ﬁ.nsampiama@/ alse b&ﬁm@@&@, tf@%%ﬂ@{}pf &Qggég%éjclibogdy includes
the ﬁ&ﬁleﬂj_&@{ﬁ i) tQ@t%aFSEE@iMV @&&Qﬂgﬁé‘ﬂﬁgg{g Asll%geg %%a%%%g%e z}gécomp;nent of
Fe Bl A o e Prgiee PR foveves,

1201 ARAZLTRANL. binds to at least five different receptors: DR4,TC
Dg%g%%rﬁ Cgﬁﬁg&@?ﬁ iﬁié?ﬁ%% @ﬁo%/\‘/ir? T & aPt5hEiGaRiGthoses -
A?Omgﬁ%:riged hg_rgln, the expressich WﬂpdﬁLﬁEﬁAﬁE, PREPRScHeER 1agent (e.g.
be > ahdior OPG Canhe dBteCRaY dffthé RINA feveFarrt bretiierpioteinnt iag,
TEHEVRLBY Way bPEXAM e thkSRIEsteehakydes deséribed-abiove may be
ermpioyeti detettire présenetreftohend more:syeh moleculesiRdhe refer ro
curaEmplecTeRy eortepiplated thabérametheas in-whichs iisSUR0L SAMMIEISe cut i ve
creaPBifeiny examinedmot only-éoeike presensevehGalNag:T14marker byt o..; .
withegisoifarethegpresenee £ g trRALPRS06.D6R1e sgg%r_a_telﬁlgggéi @c%%*pecrea ement
or aquepared fiom the same-lissueor samplecand each slide tested witha' -
retefeagent-spacific fareach gpecific hiomarker or receptor. ﬁﬁ%g@at'gely,ta '
siagle slide may he prepared from the fissue or C(flo tseaimpjl'é’ Jand ™ Terure:
pop20tbRcgs girecled to each biomarker or 30 FECeBior iy Be Geeetiny one ot
sucn CQQRECtion with a multi-colar gfalnlng Prototor 1o 46 %&ﬁféﬁon ahgrples of
normcdetection of the respaeiive Biotmarkers'orfeceptdts. tradiabsetuentlopertice
the deteffiiination tHatthe f&sU& tric@fFsanisie eqptesses Gatao:dides human
SOV CATRY the et ts Brte a3t ple Willth & semsitvestol Apo2bA RANAGr hormone ;
ParatiEEthteceptrRantibédy itisecontemplated that anueifective138:amoupL Of axixn
FLYCORTe M2 (TRAIEOr Weath-receptot antiboelnmay he administeredstg the ... «
stinvirarmaliomtreat a disarderastich.ascancai,or inymune related disorder growth
factowhichiis:afflieting the-pammal:Riagnasis.in mammals of the v%[lﬁ %gen_ unox
necropath ical itions ribed herein.can be made by the skille ’
: p%cgfimo%g? %%Héémzﬁ:ic %?ﬁ%ﬁﬁxéslg%é AVATSbIE T TRE ATt WATSR dfftRidoropin-
e.g., for the diagnosis or detection oggancer or immune related disease in
a mammal. For instance, cancers may be identified through techniques,
including but not limited to, palpation, blood analysis, x-ray, NMR and the
like. Immune related diseases can also be readily identified. The
Apo2L/TRAIL or death receptor antibody can be administered in accord

45 with known methods, such as intravenous administration as a bolus or
hyy \ WO 200710221 57PCT/1 1S200RA/NR1 72K ~ontintiniic infiicinn ovar a
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When in vivo administration of Apo2L/TRAIL is employed, normal dosage
15 amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal
body weight or more per day, preferably about 1 pg/kg/day to 10
YRGS depending upon the route of administration. GuidaRCe&S 431785
cular dosa es an ethods of dellver rovided in the liferatur
assdg?elelc LCLJ % 9 at. NS, 4.657, 76%/ 5506,3 Ag g}rlg 55,212, %h g aorer
mte&ﬁﬁ&paﬁ%ﬁ"fﬁ”&? 8fﬁ§%ent S ldrttatoRs Wil be eﬁ@zéf'{/epilor aaf?ergnf:’ wth® sactor;
tranpdauTE cCOrAPBUNA’caRtRdiffEFERt disetderss tHEF admirbtratom targetingn-1ike
growfe otgarrorlissue, forrexamplemay edessitat deliveryemiadmanner factors;
inc Aifferend framithat to,apoiherorgan @r tissue diiscontermplatad that ¥8ly sactors
s RY0RNR! Wergpies fpaybesemploved In s AR meiofs, LGNS Bl (on-com);
g TIOre gther | th%rS%pl E%‘ |n lude.but a are n%thllmltseuq: to adfnlqlstrlaqun af. 5. 15
rdiation Eﬁera |ne s rovvtﬁ m%bﬁor a ent s?k
“ &ﬁ‘e%otﬁ@rﬁpetﬁf’c Hgefit(s), cy otoX|c agent(s ) Yyrésina Kindse iAiBitords  o=ner
PoLYRERfHIRe s Hransf erads iHiibitoFs aﬁﬁg%ﬁ §i%“ﬁ1hi§ﬁors Afiqused berein, the
terpyeirREEende htdh R RBIt cTs W HeR At KRB A thie E‘Ff"an‘éFﬂ%‘fﬁfé’dnt ceil
cul fyrthendith SO particiiarity Btsovev HVist epbrenipldte dififat suetiother cytokines.
therapiesmay be-employedas an:agertsdeparate: frometire Apo2LFTRAHnce that
inhDrideath receptorsantibotydiadditiots therapigsbasedeandherapeutic of celis.
The aRtik0dies thatiarget dumer antigenssuehas Ribexgaen o Herceptinmas v ang
zer¥Yell a3 anti-angiogenic aatinodigs: such: as anti=VEGE. 3pRreparafion.and toxins
of Qa%%@&%h%@é fo{afﬁ{%”h‘%t@?{%%ug&a%“t§1%81%§§§sedx%%%%d'”9 to

magufa%%e%se JQStFI{CtIOQS or.as g eaeg%nned §mglrlcallg bg tp%_sklll%ge reatment
practitioner rep rafion. an dosmg SC e&u es for suc c emothera y are

°f 5§16 GescriBatin Tlenomerapy Service EXF-M.CTPE, W‘P{aam%ngp sgents such
as Wﬁkﬁ?sﬁ@altlméreCmymgﬁ)h%é%heﬁﬁﬁé%ﬁéutlé%ént fhaj préeedesich  as
busg¥ 40 follow axivims tradi o of et Apo 2L/ T RiA e ordeath s ecaptaicantibodypauone
retQf=d@y be given sirudéaneoushrtherewitesIt may berdesirable tmals®  incivding
a1cagininisier antibodies againstaihetantigens, such as anfihedieswhighphoramide,
tri@iﬁgl@lggggp&%a&@éSaQDéﬁéﬁgﬁ%l%@EBniﬁ&plgge@%ﬂns {especially
bulYQéFéﬂﬁra@{&dBE!iﬂ@é@%&?éﬂVQGmeﬁoQHAQEJ N Eﬁf@&fﬂl}j WQ gynthetic analogue

topg‘pe%Ya./Il 221%7PCEL%$2006C/%31 Z§§tmemt&-51@10h ?&Q_B&ng Fés'l. adozeles:.n,
IT Apo 3 TACT MA ) AIte natweyg or.in addl'[l?
car e e51n 1¢’ ana t particularly

WO or more anlfjboéles %In e same or WO or more ai f%rent I’]tl (S d?
g ?E_u ing the

Fhinistered 1o the Patient. Sometimes =

SYRHhEy e BEAIRISF to ﬁ%&jaﬂc?m.?ﬁae%éf%% mofe B EYToRRES t(??ﬁératls“atl“ &
saxpefistve PollowiRePadfTistratioR: tredfed catSiiAfto caifBe aRalyz&ttorambucil,
chlyyherbathiore hadDeshirrovg treatrreEisidared meErrial€an Rechlorethanine,
nechjonftredine varidds ways-aeil kolwn tortiesiitted pratttioirerror phenesterine,
prefigiance ptymereiils garmde examined:pathologitathystoassayufor recrosisustine,
ch16FSeftipieanheanatyzed fomimmnube system respenset10E0r useiinthess such
as applications.described:ok suggested abeve.ddisonarticles.of manufagiie.canicin
sanfilS 2SO pravided by the invention. Such kitsmay,comprisga.catlier gs. mngl.,
23 18a0gPEING, £O mQ%EE@PAl@“Z&dd%& %“é@d&nﬁ'@%e gonfinementone or  s.ch as

more contamer means suc as vals tubes, and th ke detect the
clodronate; we odarzinesta TOMORACES and related
tar et nucfelc agcf it ma also ave contalners contalnlng

cmﬁﬂ%ﬁ’%f’ &ets) fo?’“eﬁ?‘f‘f:}?’flcatlon%/méL théTarGet niCiEIESER e Uence ARUIGHE™ =1
2<tEBIEEHEr comsHy Htepotteriimeais, SUCHHS Fbiotifa5indiry f')“rBtem‘:arablcm
cargfippEs dvidin Brefreftatidh, boGREPRS & Féporter RfSIEEIEY Sifch astaprorubicin,
detemzyiatic, floféseent; orrddivisbtoperabeioTekicof thesdmiention Will (including
mnoriypitatly-comprisecthe contamerdescribeci2boaboieand engyoreone -doxerubicin
andOthlcagBtainers eamprising-rnaterigls desirableiftom aieommercial @ideliomycin,
ni td88E Slandpeintincluding-buffers rdiluents. filterscneedies. syinges, andiomycins,

package inserts with instructions for use. A label may be present on the

container to indicate that the compositién is used for a specific therapy or

non-therapeutic application, and may also indicate 30 directions for either

in vivo or in vitro use, such as those described above. The kits of the

invention have a number of embodiments. A typical embodiment is a kit

comprising a container, a label on said container, and a compaosition
contained within eaid container: wherain the comnocitinn inchiidec a
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The kit may include both a primary and secondary antibody, wherein the
secondary antibody is conjugated to a label, e.g., an enzymatic label.
Another embodiment is a kit comprising a container, a label on said

Vo rtaifeét¥ind a composition contained within said containePGARSPEfe/HETES

pep W2007/02215¢RCRYS2000/031785%, LomRASHION.IDENLES & <irepronigrin,
stx%b!%@@?“@%@?&@im'd'ES&E%&FOQB@Q%@EOT thSQrGL%L!\IQgTTiaﬁti~metabolites

suePolynyclaot] er stringent conditions, the label on said container
ot b co e el ahbr e oAby such =

cedlicates thatthe composition caf be Usedl o clalidtethE
- C,i%aalkl}\lac- [in at [east orie ype of mammallar Tt HndPiSRactiBAbRmT Suck as
“Using e CAIRNEE PPN uCISOHidB R 8V alustiRy e presercepidine  analogs
Sucls IR - TPRF RRIATS DNZEA HEREsy one tpse st fiammaliarmsdltz Othewytarabize,,
diawraEhbl Esmporehisiritiakit isehrdsaesor nforebutfers (e gpabloeks such  as
calififfernvash buffepssabstrate bufferpetelether reagentsieueh as  mepitiostane,
tesgubstrate (e ichromoegenswhichis ehemically altarad Py@RAAZYMALG  ogpane ;
foliabek 10 epitnaa settealksolution-sonitel samples (RQsHIVEANA/QE 5o oepnamise
glydﬁ%@@ﬂ}/eaﬁi@mli@@l Qg.mr@!:;@gg%il%t&cgi(ﬁwgaﬁne ; ﬁé@gp%%%ﬁﬂe%t:?santrene :
eda@a@tﬁé@veﬁgm%{%@rth&éﬂ%@§§£'ﬂ%q arﬁi@g_%ﬂgﬁgg le\éloa nggigihz?e- liptinium
sce@XaMPles Batdoliow, none ol which arg intended to it {ne scope of the "=
e e following human cell fines: Non-small carf Iy caRCEF (RS EEC) finggrazone;
21257 K27, F1647, SK-MES T P38 PTISSE 2 121 26 E 1460, 11 PFO3 wbicin,
LoS PRI 1 650 A TRBE 1 1 6660113527 SWRYST S AFEP O SHXBBDgzine;  BSK;
TREFPBOD BREPRIN 66 10T [REEOBOF P16, AEUD:b1E 78LH 129871 quone; 2,
2" Y OPG2IEP00%: HOP 928 H 170310124 8F5:51 1865% 1 ealy- 125444435y e rracurin
A, HOP18, 41520, 4944 81442036,:1041:55;1H3838.2]1 15965 b ; mannomustine ;
witPapreresltic cancerdines; Pane0h:04BXP &ALy 519:88.88 s F4P- T35 a-0n) |
cvelobhbbrRanc 8. H@i%@%&c&&oEﬁIL};@Bs}l—aa@@&c@g . 2?’1’&&9 ?‘n'g'r_éygl ~-Myers
Squi’bggen@EE’gng'irPrAeIHfBQ@g, El@ﬂp(aggego%(ﬁa:('l%%ﬂg%élé‘mcﬁoﬁsepgégilenc Rorer,
Antdﬂﬁ?GG}-xeB.@Q)c; 10'Qéz£'§mﬁlcﬁa,pa%gnc'i_@éfﬁg an&%‘%ﬁgﬁ l?\|0|:|]|: s-thioguanine;

meroakl -4, OCJ-1.Y- R, Far .DOHH-2 'I;olse . :
Ca:‘é&é%%s-42%&46;52%3@?&%191%2%%r, HT BOT"DE "The c&ll inesTiards ==

i o o D i
p COIheCtI_Oﬁ of Microorganisms an o CiﬂﬁYrééJ)l,n\?CPB Crapanese Caipriposide;
= B LS BRAKY O ECACE EiRopEay Collébhorrareell ChRures)tane: sonerase
higdiitfedtin REIN- f640 RTCHR St e ted WHlFP 1096 Heat itactivated retinoic
sCidptaFIRSViFRPSRTINEY FINFEcaREnidéand EOmIMAMRES, 35:@ytotoxieityvatives
of 2FESaSHTFhEMTET adsay (BellTitet 96 Non-Ratlioactive GellRraliferation: agents
thatAssay-fromoRiemega); whictt ina-colerisetis assayhasesd.en the ability of ocens
=nd iablecolls testedyes a-selpble yellawdetrazolisumsalt (Ml-g?mc{%lglu%or example,
ramolI¥BAZ an-A0erysiale); wasused Qi@?&&%@ﬂme e amaunt ,Of Y. l%gali%ch%fl Samoxifen,
ericRfieszeatment with Apeel/TRAIL gr DRS antibody, The MTT assay &S ccomm
=xorSLLAMAG Y the ATGLAN QL8 RGO O o e aces
estngeéLS of a 96-well plate %ggtalgln various concentrations (0 to 1666% ©

| ngg/)grgl)_poﬁoAnQZL RAIL or DRS antibody. Btifing 3 4-h&ir inftafisirele: 4(5)-

imid ) aminoglufeth de, . -
fiving cells Convert the tetrazoliuMESRRS5007 /725 157 P CiAee8le/033 785 stans,

formestane, fadrozole, vorozocle {(Rivisor™), letrozole {Femara™), and

anastrozole {Arimidsx™); and anti~androgens such as f lutamide, nilutamide,

bicalutamide, leuprolide, and goserelin; and pharmaceutically acceptable salts,
aclde or deyvivatives of any of the above.

A tgrowth inhibitory agent® when used herein refers to a compound o
compositicn which dnhibits growth of a cell, especially cancer cell
overexpressging any of the genes identified hersin, either in vitro or in vivo.
Thus, the growth inhibitory agent is one which significantly reduces the

26



10

25

30

35

40

component of the dye solution into a foijuazan product. The

solubilization/stop solution was then added to the culture wells to

solubilize the formazan product, and the absorbance at 570nm was
WECHIdE&LBIng a 96-well plate reader (SpectraMax), The 570filfUS2006/031785

perébsqrhange feading.js. directl poLti ta the 5 number of cells
ekl s IS s ATBOLGR e phSorbancE FRLR =
orhlQr g@lg,@ﬁm,%ag}progu%g} ESSz(ﬁgnrQSan [ pure SOlUtiGHS AP Biifaothdat & rlace
.S0lor att me;ﬁengl %fithe assay Friay fiot be bii&Hitd (&eﬁé’ﬁﬁ%toﬁ’ﬂ]é"tﬁjﬁﬁﬁtwrres‘ﬂ~
of formazan present Tetafive o BifieF LonTpBRehts (ieriirtpserah, vinblastine)
2 Beidited pRRhGt TetPanbiGRFEdEEEY MT EFvtHeichitureThadiamnl 0Getorubicin,
stopRitBersiferel8ptintiZed Birprafonsniy atbelt titration to proshice A1 assay into s-
phagignakhedr thefhigh ermipfdhe near asinge tfthe agsays Sieeendiffereamoxifen,
rre¢uibtypes haveadifterant. levels-ni snetabelicactivilysthis was dgue.foreach 5.
flueellineiseparatelyaFor mest-tumor: cellsexamined, 5,000.cells perwellto. . .~
Bas28,000-c8llsperwellwere %@1;5;@1? fgggw,inghig g‘@St(?P, bgn%ge.. ed 'Cell cycle
m

gdesgription of the assays.emplayed: . 1. Cells used for bioassay were fro
:z stock cyltures, %%nljete%rrlﬁingﬁo%g?%%eifﬁau?nb%’fugrsmd trli’/ﬁaﬁmﬁfﬁ%a\‘/r?abiﬁty, al. (WB

an lr§'ustpen5|(5?n SFie %:%jIEéJ to BHR&IMuhBer F 5,000 to 20,000 cells per

well 3 Digper@SH BFLE offife CRIPRIRIEN SO e 062k fbtdn20 broad sense
279 A fiEtbaRoh St e PlateSat PEr i P AUFAIIied 596 COfatmbsphereis that is
EYPISier Highio osr AdaRiobroP5a 13xcutire Aredinmecontainingvaritdsges, including
Conﬁﬁééﬁ%tﬁngxm@in@nﬂoms@ tot1000:ng/mnal-Apo 2k FERAH G, DRSnentation of
the anibedy toisarnptes of thie 86-wel@laterihe canttolswere 80123.981 function.
Thiuture edium (uitheusApe2! ARA 250t DRSaniibody).and 100411 ;s e,
assﬁ?ﬂtg(&mecﬁlémA@/&iﬁQQUEQ@élsﬁs@ﬁy@%@%@Eﬂ%% ,perl;g%gng ai{'yg’is, cagpase
actitiplicate satof wells.and atthiee independent days. The totalvolume of — ~
sscibgwolls was 100utauel, 6. Inculalionof g plates.at 37C Tor 7 hotirs 2202
s Agsaﬁ%%d%eql?e%ar C_)2 atmosphere. 30 7. Additior” o%}f“fﬁ of dyeAgglutl(ﬁJI ge

to ggchs\év II% 8. lncuh%gogeojﬁtqceiiplates at 37C for up to 4 hours in a .
o numMidified 5 %.CO2 atmosphere™ 8 &tfdiitior" of 0031151 ftiE o =ny condition
“sollibilizationistop S6Mtior &6 E4ER WEIFE 18R ERIRRGH OPHe prategbed herein,
et 7eR B ethighE 3511 . RECorpthbaliserancevae 570ive amounts of
rpolyavEiehgtPisiAg @ o6 dvetisidtedreadesst feferencemavetength 0bds0.  this
inclygeivadined tenedysshackgroerrd contritliteskbymeell debris) SiRgaIPHBLS: t tons
whicincbotde rrerspecificrabsetbance t42. The average:of theahserbangg - 1imiting
sxangakresdor thenegativerconisol wastusedhassa-plank value and subtracted, ;o0
cand¥0mm a”i.:ﬁ)fh.l%rﬁmg}gS- éﬂ@@@\éﬁﬁ@ge gggheﬁgl@}giggl}léncglgg{%%%f E)I’ ea%%Qimmune
d:i_scﬁ@@ﬁ@ﬂtﬁ@ﬂggi@ﬁ&é\pgh%gé-ﬁgﬂé- %Qﬁﬁ&’&“@gﬁr\é’&%glv'deﬂ bgl tehg erosis, and
arv/avggage of the absorbance values of the positive controlmzlloé /(1) wa%]Ie

cells - ted) 1o calcylate the amount of viable cells (in WO .
AT BRI ORRI TS 13 Pt BTN NSy S veree
UI1rt?_coqci(:end:[ration of ApooLITRAITSFDRS aﬁ?ifbodf (X RIS A0G scafey wpagrized by

TEBiotted and theTOBT Val B WS HetniitistP by Ricatity tHe Xeaxkevalieited to,

SEERGIRT) cONEESBRdiIng TS0 %6 vidhhe eaifs. 5 #MynwatrietabelinydReotgeokioular
ex2mRIPO TSGR0 FeRting was tikendoratisarnplesaanthsamples Weke ref:1] -ca11
“ungorriresBioArlyzerl 5 wgHighwgualitysFetal RMNAWAS Hsesk: A EirstyStiand . non-
hodgkDNA Syntiiesis; 1sRyimerhybtidization::0DERGHR0X 44MIX Dancer . ovarian
cancyortexing: Qatele spinyiiNA(5:1g) ﬁé&a&@ﬁyb,atﬁy@}:ﬂ&gtf% %gdpémtlgefs'aolorectal
cancer, endometrial cancer, kidney cancer, prostate cancer, thyvroid cancer,
melanoma, chendrosarcoma, neurcblastoma, pancreatic cancer, glioblastoma
multiforme, cervical cancer, brain cancer, stomach cancer, bladder cancer,

hepatoma, breast cancer, colon carcinoma, and head and neck cancer.
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Spike (1:4 dil of stock for 5 ug)l ulQuick spin and put on ice T7-(dT)24

primer 1 15volumel2 41 2 Temperature adjustment 5X-Ist strand cDNA

buffer4 4.1 Add 7 pl (of the mix to the left) to each sample. 0.1 M DTT 2 ]
WA RBBRZRSrtexing. Quick spin. 2010 mM dNTP mix1 plincuBafaRupe) 785

for 2uminutes . vekeme ¢4y 3.4 i&%%@”dn@mg‘%gﬁéggs% 41 % %Tatocomponenu

O | I g QQdegown R-‘A\r/%e CDn ri ures (]
mjﬁ&;&%giﬁ&% ?Tig%ﬁ%%%%%@m@ﬁ%m% at 228 10F T hourcontrivutes

:ne BSegoNd Strand cDNA S ntshe%lge 0 ei Place FirstStand ré’gi:%n%tb‘ﬁ“m”‘m or
Entrl Uge briefly 1o bring down condendiidhGh sidesesf tibeom progression
oF %’akeltﬁe ?oeIIOW|nIdI§yLé‘€Sﬁd“§ﬁ%H&i astershitx 2*DEPE-tammes H209sekl inmune-
e - ST R B AL GH 1SafRT 30742 35 TEMedREFRANIXEIURIB AL diseasec,
LI g SSFEFEL0 131 1 DINAPeRimerase 14 pE2eul Riasedd Vbt  immune-
relqte@l vORIMeEI0ne40:3. Ald<E30:41 Secondstrantmasier-nmikiadne20: oz
mEd"FﬂWSt stréaeid G@NAE(WH%WUH&%&;&%ECA WX @le@lpﬁfémngEﬁHQ systemic
lupgowr=RReray artexingbighilys :Quick-apin. 455.Incubate at 18Cfor2 oo
spoltOUlER it e 6p0ling - waterhati48. sclerosis (scleroderma) , idiopathic

inflammatory myopathies (dermatomvositis, polymyositis), Sjcgren's syndrome,

systemic vagculitis, sarcoidoszis, autcimmune hemolytic anemia (immune
pancytopeniz, paroxysmal nocturnal hemoglobinuria), autoimmune
thrombocytopenia (idiopathic thrombocytopenic purpura, lmmune-mediated
thrombocytopenia), thyroiditis (Grave's disease, Hashimoto's thyroiditis,
Juvenile lymphocytic thyroiditis, atrophic thyroiditie), disbetes mellitus,
immune-mediated renal digeszse (glemerulonephritis, tubulointerstitial
nephritisz), demyaliz’iating digeages of the gentral and periphsral nervous

systems such as multiple sclercsis, idiepathic demyelinating polynsuropathy or
Guillain-Barré syndrome, and chronic inflammatory demyelinating
polyneurcpathy, hepatobiliary diseases such as infectious hepatitis (hepatitis
kB, B, C, D, E and other non-hepatotropic viruses), attoimmune chronic active
hepatitis, primary biliary cirrhosis, granulomatous hepatitis, and sclerocsing
cholangitis, inflammatory and fibrotic lung disesases such ag inflammatory
bowal discase (ulcerative colitisz: Crohn’s disease), gluten-sengitive
enteropathy, and Whipple's disease, autoimmune or immume-mediated sgkin
diseases including bullous skin diseases, eryvthema multiforme and contact
dermatitis, psoriasis, allergic diseases such ag asthma, allergic rhinitis,
atopic dermatitis, food hypersensitivity and urticéria, immunologic diseases
of the lung such as ecsinophilic pneumonias, idiopathic pulmonary fibrosis and
hypersensitivity pneumonitis, transplantation assoclated diseases including
graft rejection and graft-versus-host-disease. Infectious diseases include
AIDS (HIV dinfsotion}, hepatitis A, B, C, D, and %, bacterial infections,
fungal infections, protozoal infecticns and parasitic infections.

“Autoimmne disease® ig used hersin in a broad, general sense to refer
to disorders or conditioms in mammals in which degtruction of normal or
healthy tissue arises from humoral or celiular iﬁmune responses of the
individual mammwal to his or her own tissus constituents. Examples'inélade,
but are not limited to, lupus erythematous, thyroiditis, rheumatoild arthritis,
pscriasis, multiple sclerosis, autoimmune diabetes, and inflammatory bowsl
diseass (IBD).

The term ‘“tagged” when used hersin refers to a chimeric molecule
comprising an antibody or polypeptide fused to a “tag polypeptide”. The tag
polypeptide has enough residuss to provide an epitope against which an
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WO 2007/022157PCPUS2006/031785 6. Add 2 pl [10 U] T4 DNA _
Polymerase. Mix by nipetting up and down -OR- vortex lightly. Quick spin.
7. Incubate for 5 minutes at 16C. 8,Add 10 ul 0.5 M EDTA. Vortex lightly.
VOUBR™4BM559. Proceed to cleanup procedure for cDNA -ORP SIS A6 20C85

er.us u fDoubIe Strande cDNA (GeneChip Sample
antgg{gglu?%hq%%ﬁgf ¥ Ot d 600 dl° u NA Blnlgilng %lg &8 tHB i%??)ltﬁﬁanlllty to

Ollagtlij%ﬁle stran(fed C&bﬁ%ﬁ.ﬁs nttheg S ARG IREES VortERRG Toigains) , vet
® E8ROndR°SICT K that the €8W8ff SR S YeroveSirilgr GCHNAY of the
AR CBEERRTS e cONA SphtResie TRy prefetfihy cdley ofthieirly unique
5o fritxture idorarRid bryvisethady o9y 0P8 NMhbedimyi d5acetates pR5A andh other
ePiffiReThe Boldrbitheanixoieosilt tdes tosyrellonl y3 nApply 50Q b 0fdhe amine acia
resgample fotthesBNW CleandpiSpindGolumn:sittiagda:a 2ml &QH@CtiQ&d residues
(praubepand senisfuge-ar:1 minuteahA8000.%.:(10,000 rpm).Discard
|0V\/’iﬂ]arocugﬂ ag: 20hazarlous waste 'ré‘fé%gl%d athtge‘%glp §9ﬁumﬂﬁ:‘t¢‘e ositive
cnaf@Raining.mixtare. £262,01.andcentrifyge as above, Discard fLOW ough- zinc,

*hazardous waste and discard the Collection Tube. 25 ran§ er Spin
;:iggum ?@Qt%?a r?e\%/gz m %aqﬁm%tlon Tubéz(suﬁ%ﬁeﬁ Pipet 750 U CDRE™ ©f such

Buffe onto the SPif Column. tuentrlfsuge fof THiindte &t 8,00F5geeutically
accz g% 0 rp m Y. DISCATU IGH TR G ﬁhéﬁ“ééﬁpe?f:ﬁ‘?é‘fc%p GrtReTspity coltiipte  and
Suligis cgﬁﬁ’iﬁg‘éffoFﬁm?ﬁﬁYés &Fﬁéﬁﬂﬁ%nﬁ%‘b@é@%%@omw@ Plaggionally, a
SLVRGTIMAS Tto 8 deitrifageldsithy everysscontsbatket iPosition cagsmoveerably,
thetfaladfoiingiaekerstrtisapr zine théymare oriented in the opposite

direétiohatosthé rotetoniéed, iE35rBiationds clbckwis@oasieBbEaSEN @r proteins
discheawer-cloekwisendinectioapihis avoids-dadnagetoCans: Diseard; gentified and
sepilow<hrough and-callection Fube. Z. E@@%ﬂ%&pi%@ql%n H'Q-Qu@a:!t 5mlrlronmem,.
Con&@lﬂ@@ﬂ@nc-gh@@n@i@@té@ ykof %%éaglmﬁﬂﬁgﬁglrﬁ%lymgggg ?ssgﬂas, would
typmwmaa@%péa@@&nﬁ%%ﬁaémeo@%EU“OH puffer Is 9'§p%ﬂe Ceptide or

rodlitectly onto the;membrape, © . Incubate for T minute at | o
° gée%rlfﬁgg; f; ;rr?inge& atg errPax s&er’ eg& 25 000xg n@o giite: 48 %teetgflnﬁ‘fj’ﬁ

prot? 2inace emboczlmen the peptide or protein will
be SQm%%ﬂnm eolvaTc.Begerlgeoqu.flc:.en* to obtaln at least 15 residues of N-
terminal or internal aminc acid sequencs by use of a spimning cup seguenator,
or (2) to homogeneity by SDS-PAGE under non~reducing or reducing conditions
uging Coomagsie blue or, preferably, silver gtain, or {(3) to homogeneity by
mase spectroscopic or peptide mapping techniques. Isclated material includes
peptide or protein in gitu within recombinant cells, since at least one
component of Its natural environment will not be praesent. Ordinarily,
however, isolated peptide or protein will be preparsd by at least one
purification step.

“Percent (%} amino acid sequence identity” with regpect to the seguances
identified herein ig defined as the percentage of amino acid residues 111 a
candidate seguence that are identical with the amino acid regidues in the
reference sequence, after aligning the seguences and introducing gaps, if
necessary, te achieve the maximum percent sequence identity, and not
congldering any conservative substitutions as part of the sequence idantity.
Alignment for purposes of determining percsent amine acid saguence identity can
be achieved in various ways that are within the skill in the art can determine
appropriate parameters for measuring aligoment, including asgsigning algorithms
needed to achieve maximal alignment over the full-length sequences being
compared. For purposes herein, percent amino acid identity wvalues can be
ocbtained using the seguence comparison computer program, ALIGN-2, which was
authored by Genentech, Inc. and the gource code of which has been filed with
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WO 2007/022157PCT/US2006/031785 Enzo: Bioarray HighYield RNA

transcript Labeling Kit (Part No. 900182) 1. Use 10 ul of the Cleaned-up

Double-stranded cDNA 2. Make the following IVT master-mix: 5Distilled or

Ve8P 2012 ul 10X HI Reaction buffer 4 1A 10x Biotin |&681&§2006/031785
Rlb nucleotl es 4 ul 10X DTT4 ul 10X RNase Inhibitor Mix1 1020X T7
% meOrLase 2 Total Volufne: 3671 19" 3. Aag-30 ul BFTR& /P> DS 20852,

regrjhsé’“s*? er- m?%‘%srl&%? dBbIER AR FEBNAT Ao VEumeZA8%60) - 4. g ALTeN-2
PTOREpbiti Ry U id YN EOR- B OoTe SRUHGRAY: Quiek spipkth, San Francisco,
Ch- Imidé dREEIplace e thBRN P ar3TE Watér bativtIrculshte #6F B'hourgogram and do
notgStpre at -20C if not purifying RNA immediately. 20 Cleanup of

Biotinskabstedrc RNA {GeneChipiSample Gleanup Medale) ki-Adth6f:dle by one
of H2@itathe dVTireactioarand.mix ynworexing for 3secondsmg: Adei35Q Muiation
depbAEERNARBINGING: Buffer 1o thesample.pixby.vortexingfor 3 2pseconds..... 1
gen@ré&dd %ﬁg“m&%l&o?{%ﬂgéh@emgtﬂg @9‘%&@%@@%@1@% ing, while

51000 poggggz;yf%gsa 4RI SAORIE (700 T J0.1heu V] CRNA SIBap SBllas. o
Colum Slttl gmigslj an tube. 30Cgh trit ug EIFOF 15 seconds at :

the28a %JO(SLxg % ss Thé eluate throu h the EoIImA Onte ©cxands axe
Pregdie. Cefi rlfuge S T%nseconag at*?éloﬁﬁ%él(ﬁgﬁﬁtﬂﬁﬁﬁ%usﬁ?& tigoher the
G- ot EE T2 dSUS WHEES afltf dRESHY ¢ colfettibirilibe, sequence, the
nigBsE ThenSRRtHe SpRTTRSEHIHERt . FevF S iccolRestion dbe (seppifed)i. tollows
thap oot SHe uF Y FE RN ASvesh B fferemdcammiuge forkes secondsiaton conditions
woxZ 8:000xgp(Z10v000:rpiry o wasitrBiscard theflew-thrioughda8:i Ripetl5@0tslils and

expB6861iky) ethanol onte.the spingokitiyana:Cerisfugenfor see ausubel et al.,

Current Protcccls in Meolecular Bilology, Wiley Interscience Publishers, (199%)

"High stringency conditions", as defined herein, are idemtified by those
that: (1) employ low ignic gtrength and high temperature for washing; 0.015 M
sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C;
(2) employ during hybridization z denaturing agent; 50% (v/v) formamide with
0.1% Dbovine serum albumin/o.1% Plcoll/0.1% polyvinylpyrrolidons/S50mM sodium
phosphate buffer at pH 6.5 with 750 wM sodium chloride, 75 mM sodium citrate
at 42°C; or (3) employ 50% formemide, 5 x S88C {0.75 M NaCl, 0.075 M sodium
cltrate), 50 mM sodium phosphate (pE €.8), 0.1% sodium pyrophosphats, 5 x
Denhardt's scolution, sonicated salmon sperm DNA (50 ug/ml}, 0.1% 8D8, and 10%
dextran sulfate at 42°C, with washes at 42° in 0.2 =x  88C {(godium
chleride/sodium citrate) and 50% Fformamide at 55°C, followed by a Lkigh-
stringency wash consisting of 0.1 x S8C containing EDTA at 55°C.

*Moderately stringent conditions! may be didentified as described by

Sambrock et al., Mclecular Cloning: A Laboratory Manual, New VYork: Cold Spring

Harbor Press, 1989, and include covernight incubation at 37°C 4in a solution
comprising: 20% formamide, 5 x £35C {150 mM NaCl, 185 mM trisodium citrate}, 50
mM sodium phosphate (pH 7.6}, 5 ® Denhardt’'s solutiom, 10% dextran sulfate,
and 20 mg/ml dematured sheared salmon sperm DNA, followed by washing the
filters in 1 x 88C at about 37-50°C. The skilled artisan will racognize how
to adjust the temperature, ionic strength, etc. as mnecessary to accommodate
factors such as probe length and the like.

The term “primer” or “primers” refers to oligonucleotide seguences thatb
hybridize to a complementary RNA or DNA fargst polynuclectide and serve as the
gtarting polnts for the stepwise synthesis of a polynucleotide Ffrom
moncnuclectides by the action of & nucleotidyltransferase, as occurs for

example in a polymerage chain reaction.

30



10

15

20

25

- 30

35

40

4015 seconds at Z8,000xg (210,000 rpm). Discard flow-though. 9. Open

the cap of the spin column and centrifuge for 5 minutes at max. speed

(25,000 x g). Discard flow-through and Collection Tube. WO

WO HE2157PCT/US2006/031785 10. Transfer the spin coREARFREE31785

nev’}‘lh:eLa'Stg}:l qué%ggggltusbee' el%' E’i’p%%%lrg | BL!}\I %%%-:free X %tesr %rgg%%/awo:ntofor the

thespin column membrare. ﬁe’? stan For 1 minute. ﬁ:?@énr(tln?ugeEi‘or , Y
SRR atThaihufR S58ed (6257500 X 3 %I fE™ T pigst 10 garticutar host
oroppRfELe-frel ivafer thiect SHG BRE spitf cofdfin AfeRitrane: et BiakeFiGces:  for
exapifute CErtAf i@ ToPI-Ain LB TRCRTAXIM BT SPRET1625:008°%Y) el tey-bosome
bindGuQuaritiying theFeRNANYT Prodiet) Use spketrophdtomethitlanalysigonoters,
poliedieterming thesRNA, yield. Appiydhesconvention that 1 OD at 260 nm

equals: 40-pghnt RNArcper£Eheck thr-0D @t 26Q hmand 280 NPAde a functional
re1S016FRNNE Sampleconeentialion:and Pillitbequence . MaiRtainilgo1e, own for a
oreA260/A280, ratio.close 1o 2.0.for; pusg RNA [ratios.hetwesn 201.9.300 2 Loc s e iz

;¢ Qe agceptable). For quantification ot ORNAWREN USING TO@IRNA S, i o o tne
po1Siating material, an adjusted CRNA yield mu £beu‘?1%lcki'§ted 19 Jeflect, - uence 1
: %%r?yove’r of ﬁnfgbeiaed total ﬂﬂ.@slnsg an estimate of ( 0% carryo%er, & S
Lt GEETINE 1GMTUIA BEIoWTo 25 detering SuRTed CRNA JIeRABjUSRE e site is
CRSERNA YigtrS RRIAmCS{iotal BERATGH RNAM L5akfsitht BFERRA Plei8urégtlicase
crapiacpPR(igfererally, {GRATRNAI Histddingrameuritat toial RRAGRFResE Peing
Linkefragtiorrof CDNATeavtibn tsetin VT Fragmentivk)- thie CRMBfor Pargetous and
in PreparativmFor frigmentatienhusetire &djustedoRNA Concentraftorms . Linking
is dcdddi2 sHaf bx EragmentationBuierdor every 8:-plaf RNAPIUSH20-85% 1t do
not2QpGERNALL to32:ptic X ftagmentiation Buffesd pbRNase-ftee walehsed in
accl@4Q pl 40 Totabyolime40 pl.-2ncubate at 94C for 30 minutes.

Immgdiaiely, auton4ge. folloyying tedneubation. Prepanng theaneer  refer to =
celt'-\(n%%gla.zcaﬁ}éor;?ga%r&%}n in which nonspecific oytotoxic cells that express o
receptors {FcRs} (e.g. HNatural Kilier (WK} cells, uneutrophilsg, and
macroephages) recognize bound antibody on a target cell and subseguently cause

lveis of the target cell. The primary cells for mediating ADCC, NK cells,

express FovRIII only, whersas monocybtes express FoyRI, FeyRII and FoyRIII.

FocR expression on hematopoietic cells in summarized ig Table 3 on page 464 of
Ravetch and Xinet, Annu. Rev. Immunol 9:457-282 (1991). To assess ADCC
activity of a molecule of interest, an in vitro ADCC assay, such as that
described in TS Patent No. 5,500,362 or 5,821,337 may be performed. Useful
effector celis for such assays include peripheral blood moncnuclear cellg
{rMC) and Natural Killer (NK} cells. Alternatively, or additicnally, RDCOC
activity of the molecule of interest may be assessed in vive, e.g9., in a
animal model such as that disclosed in Clynes et al. PNAS (USA) 95:652-654
{1988).

“Human effector cells” are leukocytes which express onse or more FoRs and
perform effector functions. Preferably, the cells express at least FoyRIII
and carry oub ADCC effesctor function, Examples o©of buman leukocytes which
mediate ADCC include peripheral blood mononuclear cells (PBMC), natural killer
(NK} cells, monocytes, cytotoxic T cells and neutrophils; with PBMCs and KX
cells being preferred. '

The terms "Fc receptor® or “FcRY are used to describe a receptor that
binds to the Fo region of an antibody. The preferred FeR iz a native seguencs
human FeR. Moreover, & preferred FeR is one which binds an IgG antibody (a

gamma receptor) and includes receptors of the FeyRI, FoyRII, and Foy RIII
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WO 2007/022157PCT/US2006/031785 1.Heat the 20X Eukaryotic
Hybridization Controls and the Oligo B2 for 5 minutes at 65C.
Affymetrix GeneChip Eukaryotic Hybridization Control Kit, Part #900362
WRHFHBEZAS) 52.Lightly vortex, spin down. 3. Master mix (A‘?sf(ﬁﬁﬁﬁ"tﬁé”gs
gmented cRNA concentration.is.0.5 pg/pl): S dar% F|n
iub éoneées' :eréc%'gented cci e’ENii g Ozgcg El%/zh O%I eén A % IEM 20x :f
es(’fonﬁo?%p?e 15155 %eﬁf pl\/i”(‘élo CEB Cre) fﬁ‘errln BEIHT D’ﬁﬁ?ptor

and 3FRighnl BAce wﬁ@ata‘@Asﬁe%%tg'?ﬁ]P Hu ¥BtP DRV ﬁf@ﬁﬁﬁ%o@“‘im acid
SeAARIART 2XNAES HyB BuffeF IBTECH2064 Eiffal VATRGAESIE 20 WrAlRfUot thereot .
Act DG Plemasterpiiintd tbESandwidd 36 pl of frabimiertetreRNA to-gaetine -based
act fhistimtheddibridizetion Mix. 15s Equilisiatenthe plobearraystbiioonng receptor
Feviemperattyenimmediatehsbefepeaisay2blthe-prabriatrayewitto b £ IESrvy  in
ite M@uﬁgﬁmn@b&%bat@& thegatissetigovenfor i@nU}JBMIe§;at245Q,3@0 (1997)) .
FcaépQ}e 7 Heat the Hybridization Mix;in. 299G waterbath far 5. minutes-8c, (1091 ;
Lran sfe% the erbrldlza%%n MI)&EO %4§%Q\Q/9terb%th f0[ 5 mlngteﬁ 30

L. C1
Fg Centr U et é ridization Mix for 5 minutes at maX|mum Sp EEdj 1 ) i

Med Réfits \?é‘th"éllx EfES Hyb BRitfer o theprsbaarrayes 1. Pl ﬂmdee‘b“rb £ in the
Fucyitay ARRNSHTETBP200 pFof e HFBrtiZRtioRSRAKS 35 F2e Skttt Septgciudes the
neoRRth IT GiEgRPSPots ¥ E3. Hybtidize the pretie drtgy Bt458e 60:-RPNefor 9 maternal
Igehours:hd £epfash@stamn and:scanthémpralsé artay:aetorditg tostive Kim et al., J.
Tnmidfymetrix protocals: 40 AffyrartrixaMaterialSiciude polymorphisms such as the
genetic dimorphism in the gene that encodes FoyRIIIa resulbting in either a
phenyvlalanine (F) or a valine {V} at amino acid position 188, located in the
region of the receptor that binds to IgELl. The homozygous valine FoyRIIIa
{(FeyRIIIa~158YV) has heen shown to have a higher affinity for human ITg@dl and
mediate increased ADCC in vitro relative to homozygous phenylalanine FovRIIIa
{FoyRIIZa-158F) or heterozygous (FoyRIIIa-1B58F/V) receptors,

“Complement dependent cytotoxicity” or “{DCY refer to the ability of a
molecule to lyse a targst in the presence of complement. The complement
activation pathway is initiated by the binding of the first component cof the
complement gystem (Clg) to & melecule (e.g. an antibody) complexed with a
cognate antigen. To assess complement activation, a CDC agssay, e.9. as
described in Gazzano-3antoro et al., J. Immunol. Methods 202:163 (1856), may

be performed.
Ir. EXEMPLARY METHODS AND MATERIALE OF THE INVENTION

The methods and assayve disclosed herein are directed to the examinaticon
of expression of one or more biomarkers in a mammalian tissue or cell sawmple,
wherein the determination of that expression of one or mors such biomarkers is
predictive or indicative of whether the tissue or cell sample will be sensitive
to agents such as Apc2L/TRAIL and/or death receptor antibodiez such as anki-
DRS agonist antibodies or anti-DR4 agonist antibedisz. The methods and aszsavs
include thoge which examine expression of members of the GalNac-T family of
molecules, including GalNac-7i4 and GalNac-T3.

hs discussed above, there are some populations of diseassd human cell
types (such as certalin populations of cancer cells) which are reszistant to the
cell death inducing effectz of Apo2L/TRATL or death receptor antibodies. It
is therefore believed that the digclosed methods and assays can provide for

convenient, efficient, and potentially cost-effective means to obtain datz and
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Item VendorCatalog # T7-(dT)24 primer Biosearch Technolgiescustom

Control spikesin-house Superscript 11/5X First Strand Buffer/0.1 M DTT

Invitrogen 18064-014 455X Second Strand Buffer Invitrogen 10812-014
WRSPHB?1022157PCT/US2006/031 785 10 mM dNTP Invitr&§d'S2006/031785

ing 18427 088 10 U{ul E. SO|I DNA ngaselnwtr en 18052 %19 10 UMLE cail - .
BRA O merase IInV|trogen f§‘810- 5 Ulul R ase H nV|t en .
Ereafdgg 18571510 U/Lﬂ°f4eﬁﬂ‘f}alﬁoIym%raserllnvﬁ‘rogeﬁ 156052028 9Bt cances
or EHTASRINA B89 BRFG R Vet BNA TraRserpl 1&58fifgred =0 obtain =
tisgipARynTEtik SPENZOTDIBE (ENED) G Chip Samprs Cléargp of various in
vi tMoskHeAdfmetrix-80037 Iid Wwetylatad Bovine Serlim Atbumintnvitregenve to a
thedpR6011020:60akIgE aRepgant@radeSigraarb-2266Axti-atraptavidin
antiedy {geat) hiofinylated ViealasdAbSDARRA0R:RAVEReNEB R tivity of a
nammed ERfA VIO Molecular Probes.5-866:20% SSRERIOWhIttakerg12débr /tratrn or =
cleat]hsEéJe@%{:OtJ:C g :Q:[{gl: Klstirégﬂ%?t“éﬁ%%%@% wer’aMQtlaﬁﬁH@a@OJ:qggue or cell

radeAmbion9934 Human Cot:1 [ '581-074 5 M NaC;]
Samﬁﬁlase fee. DNase: freeRmE%n@%O Rntifoam O- 3081 ma A-8082 501006 " ™Y

be GRERRtBOPErce CRamitalIB I MES Fiee Acid Mdto drateSigm fRgecting mRAA
S*PYASDEP MES S6Hunt SaR Sitfihia 3885 O TABRGHH SA TV 2eeere) =
piodtfistt Sigma E?8BF Tough SpeRsttzbel Dots WBASEfentific9BF 26 acetyi-Db-
galGEneGhip HyBiBeratisn Over6atrAfhANEA%BE013Y CeptthRF Scannértivity.
Det 3000 MwAMDrksStatian ARtk 004007 4ENAdiCE. StatiomAlymetrix (or on) said
£1s00:0081 Autpleaden w/ExtetralBarcodeReaderdffymetsef0-9128:30s will be
senfQuantitative (RC ReePNASynthesisceCopiponentyalume ftkiYor death receptor
antibody. Applicants surprisingly found that the expression of GalWac-Ti4
gorrelates with ths serisitivity cf such tissues and cells to Apo2L/TRAIL and
death receptor agonlst antibodies.

As discussed below, expression of varicus biomarkers such as GalNac-Tl4
in & sample can be analyzed by a number of umethodologies, many of which ave
known in the art and understood by the skilled artisan, including but not
limited to, immunohistochemical and/or Western analysis, guantitative blood
based asgave {as for example Serum ELISA} (to examine, for example, levels of
protein expression), bilochemical enzymatic activity assays, in sgitu
hybridization, Northern analysie and/or PCR analyeis of mRMAs, and genomic
Southern analysis (to examine, for example, gene deletion or amplificatiom),
as well as any one of the wide variety of assays that can be performed by gene
and/or tissue array analysis. Typical protocols for evaluating the status cf
genes and gene producis are found, for example in Busubel et al. eds., 19895,
Current Protocols In Molecular 'Biolog*y, Unite 2 (Northesyn Blotting), 4
{Southern Rlotting), 15 (Immuncblotting) and 18 (PCR Analysis).

The protocols below relating to detection of GallWac-Ti4 in a sample are

provided below for illustrative purposes.
mEkkkhkkhhhkh kbt rhri bk hkdkhrdrhbbhdbhkb ey s

Opticnal methods of the i1nvention include protocels which examine or
test for presence of GalNac-Tl4 in a mammalian tissue or cell sample. A
variety of methods for detecting GalNac-Ti4 can be employed and include, for
example, immunohistochemical analysis, immunoprecipitation, Western blot
analvsis, melecular binding assays, ELISA, ELIFA, flucrescence activated cell
sorting (FACS), and immunoprecipitation followed by M8, wmcnosaccharide

analysis. For example, an optional method of detecting the expression of
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10X RT Buffer 10 25X dNTP mixture 4 10X Random Primers 10

MultiScribe RT (50U/uL) 5 RNase-free H20 21 RNA (100ng) 50 Final

Volume 100 Incubation Conditions : 25 for 10 minutes 37 for 2 hours WO
V‘Zb@f’f’/@@ﬂ%’?PCT/1J82006/031785 TagMan Reaction usingPEFlE(WE{I“F’ﬁ%WFS

£ inSequenqcng Detector: onentVqum k Tq:qlManU iver: .
o oI350, 55 TAE i Bbe (o0 1 ALy o DRy, o= ==

Gaiﬁag (;%‘lﬂ\l Krﬁ% r@)afﬁfﬁefoqf?anaﬁ?olume 6 ing ¢f the antibody to GalNag-

Tl4 in the sample. K

In particular embodiments of the invention, the expression of GalNac-Tl4
in a sample is examined using immunchistochemistry and staining protocels.
Immunehistochemical staining of tissus sections has been shown to be a
reliable method of assessing or detscting presence of proteins in a sample.
Immunchistochemistry (“IHC”) technigues wutilize an antibody to probe and
vigualize cellular antigens in situ, generally by chromogenic or flucrescent
methods.

For sample preparation, a tissue or cell sample from z mammal {Eypically
& human patilent] may be used. Bxamples of samples include, but are nob
limited <to, cancer cells such as colon, breast, prostate, ovary, lung,
gtomach, pancreas, lyuphoma, and leukemia cancer cells. Optionally, the
samples include non-small cell lung cancer cells, pancreatic cancer cells or
non-hodgkin’'s lymphoma cancer cells, The sample can be cbtainad by a variety
cf procedures known in the art including, but not Llimited to surgical
excision, aspiration or biopsy. The tissus may be fresh or frozen. In cne
embodiment, the sampla ig fixed and embedded in paraffin or the like.

The tissue samples may be fixed {i.e. preserved) by conventional
methodclogy (See e.g., “"Manual of Histological Staining Method of the Armed
Forces Institute of DPathology,” 3™ edition (1960) Lee G. Luna, HT (ASCDH)
Editor, The Blakston Division McGraw-Hill Book Company, New York; The Armed
Forces Institute of Patholcgy Advanced Laboratory Methods 1in Histology and
Pathology (1224) Ulwzska V. Mikel, Editor, Armed Forces Institute of Pathology,
American Registry of Pathology, Washington, D.C.). Ome of sgkill in the art
will appreciate that the choice cf a fixative iz determined by the purpose for
which the sample is to be histologically stained or otherwise analvzed. One
of skill in the art will also appreciate that the length of fixation depends
upon the size of the tissue sample and the fixative used. By way of example,
neutral buffered formalin, Bouin’s or paraformaldehyde, may bes used o fix a
sample.

~ CGenexrally, the sample is Efirst fixed and is then dehydrated through an
ascending series of alcchols, infiltrated and ewmbedded with paraffin or other
sectioning media so that the tissue sample may be mectioned. Alternatively,
one may section the tissue and fix the sections obtained. By wav of example,
the tissue sample may be embedded and procesgsed in paraffin by conventional
methedelogy (See e.g., “Manual -of Histological Staining Method of the 2Armed
Forces Institute of Pathology®, supra). Examples of paraffin that may be usad
include, but are not limited to, Paraplast, Broloid, and Tissuvemay., Once the
tissue sample is embedded, the sample may be sectioned by a microtome or the
like {Bee e.g., “Manual of Histological Staining Method of the Armed Forces
Institute of Patheclogy”, supra). By way of example for this procedure,

sectlons may range Ifrom about three wmicrons to about five microns in

34



10

20

40

~ Thermal Cycling conditions : 595 for 10 minutes 40 cycles : 95 for 15
seconds 60 for 1 minute TaxiMan probes : :Assays-on-Demandm
Ta Ma?r%ér) MGB probes, FAMm dye-labeled) Amplification of the
§&#dus control, GAPDH (probe concentration 100nM, T6ERyAIYH3 1785
thiqieverse prmer sencentations 200nvhswas peiformed iestandardize g}g several
stamaLintahsamplesRiNiGDNA) added-to.eachteaction Relgtive, . o (0.0 o
to, qymgj{@;iogemgp rfﬁgmfeg—li%gléhecé&ar%g%rdl%#ev.e m thgt%\dzgg exam@le the
ar rves T

Huantitationnormalized to an endogenou ontrol, stan wer
:i&leé Rrepared, for b%tpt_ éffg%gfe% and t Céggﬁd%%gnou%“’?’eefle‘fe%}%—“&gﬁ%rséééﬁs and/ox

ex%rlmgg]]:;%l samp b,t e-amouint of target and endogenous reference
was defermined from the APptoPTiats sTERETReuRrE =THen, fie tafgets sections
7€ Sount was HoRfed By 178 eRIGHRHETR: rsfereritt: amoufiteo-obtain sections may
be  CSRHEZEd tArget Malugs OrE of theverptrimental sadnplessenvedagihe.  ror
Sxangafforaforebrix 2O sampiedBach ofthesndimalized target albeswasithene usea
(secdivided by thedeXperimentalResidts: 2bExparimeniswere congucted.ce  rorces
Insmm_thefmm@&d??&gﬂﬁ deSCﬂQ%Q&V\%lBIeSL{:I@FQJ}&ea%%ﬁ available
depR¥perine argl ale u - scusse Oo\WV. igure
be ugggpvidei;{in 105%5%umm§%cﬁar%%‘%h%ﬁféogtggne%ﬁg ar%ﬁfztl%’ Tee) may
nons Lell lung,cancer ("NSCLC") cell lines for sensitivity or 30 .
e Jgﬁ%ﬁ%%%%%&pg gﬁﬁi’é‘é}g@éit& o%/:&epozfﬂp(ifo%‘% Tétar 5Bvirfe SEFTHA FEGbon may
et O 10% FBS) or DRS monodionar artBody “fial® oSSk sk rorfdt tional
“TCIGSSIinkEYT S 0B fETRPBOVIRESeruRT £ 5 0r $09/5FES)asameasaredin-situ
PP AR B totoRICity Hs&ay s hethods EiGIFE G-provides-an L0BOeHmmaryindi rect
*s5agRart of tRerd&td obtairetl ifi35arralyzing pantreatioTancereel linesdey carget
antigensitivity ordelsistancetoiapopteticiactvity ofApe2L (hk5% fetal bovine yees »
labegefUme#EBS’ or 40% REB}) or: WQ 200702245 TRCTVS2008/031788 s priary
antiDRE, moneelenal astibodi [nabd, sressalinked iXL" ornaterosslinked. .+~ ..
typiGaS(VQﬁG'LBE'ileb@V.Ih@@é@r%%%égéé—%%.gag§)Q‘E%@Q}? l’!:l)?zgd!csn t";\/l Tt e antigen and
thencﬁtoigxkg!gﬁa%@ﬁ%ary ﬁgz':g@d H{QA@ge§oanc gsorﬁlzil\artgmaag & arE{OfafEeere the
secof@aobtaingddn analyzing non-hodgkin's 'Xﬁgmaﬁ‘é‘.cf‘ﬁ/%er (NFL) celf === =
£1uclBes 0 sepsliiy or 2 resitance To dboprdiitACiviy BT Apo2L 471075+
signigtal bovine serum OlijSErg or RS mERGESRal ‘éfrﬁ‘lﬁ%aﬁla‘trﬁﬁ"_, of whe antigen.
- hcrog_gmﬁzlnlke(f X0 Gt CrosSIfRED, £ BT etSrBBRANE sertieHEE" By Teact
e ﬁf%fﬁf S HERENr8D PR PT R OtoKIERYs8says  Figure 8 provides
_a COMpETISEN Of SBiHSHiviSPSERY or FesiSrhc eV RE SYrof SelectNSCL i stry
SYPiEnErettic; aftl NEHsbethcettéelldinés toBRS: antibedy. 10 aactkthes 1zbels are
avaitpgrielatinitocerpression ofl Galblacdktd  assmeasuareddy GalNag: Fild « .
MRNA expiéssionepes, Figure 8providesca bardiagrana,graph of Vatious. v i.4y
can NSGb@l@ﬁm&ﬁﬂﬁemwﬂioESﬂéi%%{@%d &H&Qﬁ%@@d&g&f&% Q¥ Current
rprocievels ofGalNach L4 mRNA gxpressioppatterns, 15

1. Bd. ilev-
*kkkkkkhkkhkhkkhkhkhkhkkhkkhkkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkkkkkkkx
Interscience, New York, New York , Pubg. |{ Ig]se apggoélf%igr%fo%ﬁ?g:f{péoﬁ F?quﬁi"'i £y

oan B A Lo e e e o o muli

organisms (Denial et ar., ceft, 176:205'(2094)). Intracellular stimuli can

Bye] Collolda ?oldhpfﬁsé:'% 5.

trlgg}er agop osis th ougtr 1C f

ldoregecent labels including, but are not limited to, rare earth

chelates (eurcopium chelates), Texas Red, rhodamine, flucrescein, dangyl,
Ligsamine, umbellifercone, phycocrytherin, phycocyanin, or commercially;
available £luorophores such SEECTRUM ORANGE? and SPECTRUM GREEN7 and/or
derivatives of any one or more of the shove. The fluorescent labels can be
conjugated te the antibody using the technigues digclesed in Current Protocols
in Immunology, supra, for example. Fluorescence can be quantified using a
fluorimeter.
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20 intrinsic pathway, which relies on members of the Bc1-2 gene

superfamily to activate the apoptotic caspase machinery (Cory et al., Nat.

Rev. Cancer, 2:647 (2002)). Certain cytokines that belong to the tumor
W{eeoEI3XECtor (TNF) superfamily can activate apoptosis thr8Gg i/ #aene/ 031785

cell{gytnn%crpat V\éagémx in ugr%ctlgg with, some erec¢|9ﬁp %\ that conta na_

4,z %ng:tlgnal aépggto&s ind ucm é(gomaln s]h enaZ| e% al’,

cience, 281°T308 ﬁe§@§§§ ascilgan asly stlmkﬁla‘f%?gbo%‘ff}%@lly Catalyzes

HTBUGN PAECABONTO85) Wi RBBD iy AFFRETRIdRaG ox> be measured using
Varé%sptt)%%frha&rﬁng%aﬁ&amﬁezwta AHEYTRgHaYs eiepiTsisthrotegh DRYge in a
SubFERBAR -RBLERJSDRS (FRATTER 2 EB e etralc xCall DeathlDiffersively, the
enz@6 {2063 e pere bibdintettercogrnate igatidintheseseceptadrs dtiad dgs trate .
Techdapter 30:mglectle HAP DR (Ras:associaled teath doraain josbichdecits . The
cheﬁh&t&ﬂ.ﬁﬁéﬁs.lﬁ:initﬁm&aﬁpaﬁﬁa&ﬁ%éosméheﬂﬁmﬂmUqg@igwaﬁgg & chemical
rea6OIBRIORLBISE) (Seensg, Kischkelghal., HMSO J..14: %%7911(;%9&& {using a
cbetmgtatsetr@tét Irgauniby,, 12.611.(2000)). DIgfsassaciation stimulates .00

Exaggf@sa hlcpl turmn fleavef aindlactl;_/ates e ctor proteases suchﬁas N
pactl aiafse- 6 and 7 to execute the 3 &{)to ic deat program Hndny aee &
Cell fypes, cfoss-taik ‘to the Cell- m?rlnsm pathivay‘cdn futts ramjp‘fﬁ?ftf‘r"em 2.3

dlh%%tl"@%ﬁtﬁ%?& RS 8 ial TEEHIfidiCEPEE P BRI ChbTRess74 454 (4TG0 fuch e
horpgyaal IR AR intidEs apdBissis in eaViriety<of tunorsettypes Wittelittleosidase,
gluosa@leffect Dpsaeymal tissurs; suggestagethatdt maydediseful:fof6ancgtl actose
oxxﬁaeéap)éﬁaegtﬁgaa‘éshkﬁ&@mﬂat d%ﬁyarégecﬁ\@g@er geﬂ@&@@@@ !&%L%)étg {such
as @k G ORI RharMace); 4333 (2004)), Alterations ip;vay ét%mase and the
11x£0Mponents of t%ppgetgﬁgsapatgvv%xgy%%@ requce APOSLLTRAIL,  eocrived in

‘ ﬂtsmwt in ?emﬂc ance ceII ne &L aI Nat Rev. Cancer
o5 e \gan%us eé e?% i éX Were perfoshied S g g ugetes

J:m‘ﬂtﬁj“es em mhoﬁs@ﬁd%%“ﬁ‘r%ﬁ%ﬂs 8t %?ﬁ??%low éﬁd}ﬁ”\e data ig pfcﬁﬂa@tﬁﬁ‘ H. Van
Vu“ﬁf@ﬁteS%@%’S’““WE‘?%O?WQ?’ISWP@U6@2@66/03&%5 TO examine

serfSifURyS® Péceptoractihationt eetP3biviial swasitestettastafurction of

Apd2L/TRENs eorteitratorm @ pandFePumarsanceizogldinesyoxidase as =
subfichiding 23 pancresticradenpearcnomas,st8 matigaant melanormas,akd (=.g.,
ortB&phehhiesaellditenpanelosss alsa examinedRy.gererexprassion RIofling, 1 oride
revd ) using a microarray of 54,613 gene-probe sets. Albeit with some

exceptjons; pangreatic. canger. and mejangma C% lines thagdisplayed. . p ..
cm@t{( 1.Qr Mgé@g@@te ﬁgnsmwty to Apo2L/TRAIL expressed significantly

NA levels of the 0- %gcos lation enzyme ppGalNAcT-14 than

coréégabrPPdﬂggtéa%taﬁt%aetﬁn (520! 5XEEE1 Doy iSRRI SRS Cuteff 9
nitpasignelt fevativety at=i82280 for pancréaticcagrginoma angs36¢for (=.5.,  2-

netMelanama) &g .- 30B), Mostofithe Ano2L/TRAIL-sensitive colorectal

car}agfreggugmga@ovgggyg@@gga A expression, of the related .. o tn
<11 Psglycosylation enzyrpe PRGalNACT-3 althou severaﬁreastant ‘88NGines “hose

teviaw Patent N
also £xpresse this gene, reguﬁlng in a' weaker,'y S|gmf|cant alﬂgeren‘if:een o8-

2 (B0 008 cut’o3f%a55|gned at 2500Y (Ei§/ 165%3‘&8?&) EXcEPTioiTs 20 intfiyg voated
mt]énﬁ?@ ﬁélﬁéﬁ\?é’re (B)'5/ 58 (175%) et firfe <*that W ré'Saisifivevidous techniques
for o preSEErtf ppBAINAET - FEBFPPGAINAST-SHSSIO VP TULSH |6velsoispd 6148 biotin
and(339%) Rfsistant deltiindsahat tohetheless had hp@aiNAeTtidrgr above can be
conjxBE atN AGELS tevéls-abovertutoffe By examining mRNAexpression ©f avidin and
thusthend-ghreasyationeazyiesdamthe eolerectalcalbiines, higher leysls Of ranner .
21cbii6.were detectad v d Q2 £2390) &5 sensitive-aseRmRaad 10.6/24, .neinody,
thﬂ(%E%L:E@?ls_@nct&%lhgggéd(gugholtgswgffhgﬁgw%gc?‘togtgog‘(ﬂgé19 Qf’f Ip it types
of Igl?efgrﬁgmqgn%@)r%g’nlgf ggr%%' c'-irv:\lr'l I%A“Qancrgatlc canc %nbody Thus,

ma with.Fut-6_in colorectal cancer cell lines correlated ver
mdéf%%gl‘if?vng b ELCI)‘FR/&ﬁ_QSEé%nsEltl“\T/?t? (0=1.83%10°F N2779° 1 lﬁ%?‘ude set
correctly predlcted sensitivity or resistance for 23/32 (72%) 30
marker-positive and 39/45 (87%) markér-negative cell lines, respectively.
Apo2L/TRAIL sensitivity was also examined in vivo using tumor
xenografts. A 5-day Apo2L/TRAIL treatment of mice harboring tumors
derived from the Fut-6-positive colorectal cancer cell lines Colo205 and

DLD-1 caused tumor regression followed by a greatly delayed tumor
nroaracceinn (Ein 10D 2B In contract tiimore derivied from the

o

=}
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GalNACcT-14 overexpression sensitized 4/7 cell lines to Apo2L/TRAIL.

The effect of SIRNA knockdown of ppGalNacT-14 or Fut-6 was examined

on Apo2L/TRAIL-induced caspase processing. In PSN-1 and DLD-1 cells
Vi p¥rER e d With control SIRNA, Apo2L/TRAIL induced esserRialys52006/031783

complete rocessmgs of 30campase-8, leading to cleavage of Bid, .-

furth
caspase- éDﬁﬂd %%%pasep (Fig: ’?L%& J=IQran”stﬁectlon with casggse 8°SIRNA ToreRer

tre%%nt@f:l these B8RS WBC?(‘&OW Tt ppealNEeT14n BErET IS ™oy e
desirgle FDIBEYBels af8d TRRFkEaR StenudR T K02 EHFRATE -ifitRiceg the tissue
samgro cEssitigetcaspaser8 MBid Peaspasesd, antl daspase-3 (FigerpA)camt - Aepl.
rmmstirnidaticheof caispage3/(2 swtivity (Fig. 12B). The 35

Ape2l/IRAN Hesistant:RKQ ainck- S\ 427 colarectnt aancereedrings, exposed to
pridMbich.express fow levels:ot PREAINAGE-3 and b showed:aisiBilarcondi tions
sucPlogk at the lsyel of caspase-8 processing (fig. 15A)Thus,0:glycosylation, tne
tiss ”%”l?% mayﬁﬂ;%‘éﬂ@%?té“%é%@?@aﬁﬁ@% %%Eﬂ‘@@%’ngpéir%a%é?fz%v%@%%mmea by

mumgﬁg %a _to caspase-8 ac%lvatlorkmﬁ(_) pase-8 acti athn requires Q’ﬁ Cample ie
mbly (AShKe ena2| eta Smencé 5*81.}L Ezb ysi§ 0

det%ﬁ&ﬁ‘f_ﬁﬁ}ilﬁﬁﬂ% (ﬁl‘s’chﬂeei efal. {Tmmunl%f? N 6 o) |nlﬁ§ﬁsfd abave.
P LG DY D- Ih(?elFfﬁf&lcé%ﬁhaTWRdﬁmﬁ?BFbp@amAé‘ﬁﬁ oiEtftip catalyzes
chegéehiced thearéeruithereot FADD Wid CaSpasets e BISC treamincbenzidine
chrpropessinFofBISE-hotim cagpasel8, tritttha stimmglatentof to antibody which
»ind Sépassoeiated 4aCcaspasex3renzymecactigity (Bharp etaal p:daoBigl. antivoedy is
rabkiReNe 280:19401.2085)), WRL00Z440224:5,7/ PeldibsdP06/031L485 (Rigki-ravbit
antg@g&y;zls and fig. 15B). Neither ppGalNacT-14 nor Fut-6 siRNA
W*Xdyalteﬁg “’E%@IBQ&J{ESO‘C Q@fo?gg Q.%S *lﬂelheﬂgysgﬁaQ?ng to detect
exp:geosss%odepep %ﬂ&lg)lnd,kqu of AQOZLQ-R@IZ!'N;O PI'%JA\I 1191‘ 1els cel Aﬂhlg'na tively,
ant cprgesss both DR4Gand DR Filzq %29 vIlll c%sz%vaéngrg}gga ne%.tczsbga\.,gn)ws.t GalNac-
‘-ﬁaﬁﬁﬂ\cj‘r f}[ id 5 Fut-6 do not appear to moduﬁate apo ¥05|s y

Tzéa‘f@ctﬁ?g %@%%‘ﬁ??acgprejc%rbat]oryieveﬁlse S EPOSLITR AL “bitinG déons@‘temr{ff'l cclonal
ant{fiithis, Apo2L/TRAIL sensitivity in the 77 cell line panel did not show

SigARRHTEEDrrélation VIR EEIL s (I acePExpPEsEIcH of e coRyitare $ighdling Stide
evaigeeptors DRPant BRS ordlecoy receptors DicRtsangeDcRE (dateniet intensity
crishown). feurthernmoresamost SiRNAs-ragainst 18 pp@GakdyAET-14taining intensity
crippilalMac b3, aehuiredigdsnebaltersthe levels of DR4 and DR5 on PSN-1,

0170, or DLD-1 cells (fig. 150). Two siRNAs did cause a detectable

decrease in DR4 and DRS in certain celldines (fig. 150). However, other

siRNAs against the same enzymes inhibited Apo2L/TRAIL-induced

apoptosis without affecting receptor levels. 15The extracellular domain

(ECUxetmmmarriiRsrivas expressed in chinese hamster ovary4eels, the

secreted protein purified, subjected to_acid hydrolysis, and the associgted

monc e g\;,ergbﬁemﬁgﬂwc?ﬁ 1A\ Consistepti he-absehce
Aintsbarely perospribre \é”ﬁizﬁ‘ﬁ ): 1%”68“"5&%&""&' i eatdd
of pregdicte g:gly@esyhaﬁtea sitesdn the DRS ECU, we did not detect

N-link&@daglycarns Howey et tiwd sarplessiom® independent 20+
experimnts Hisptay8ad SFhofes of GalNAc and 3 moles of Gal per mole of

DRSECHARG. dZA ) SHe0esintg & Inked fapciliCaton-et threessites on
DRS|whhrtHe tore ghears BalNAc-Gal. Protein 0-glycosylation modifies

serines-erthreontnes—Ysing 10& plcwuualy established-hiotnformaties-tool
for prediction of potential 0- Z5glycosylation Sites
(http://www.cbs.dtu.dk/services/Net0Glyc) (Julenius et al., Glycobiology,

15:323; (:2(1(}?5)) we, |derlt|f|ed two st su%g Jegigns,in the common ECU s
sequence 9 t e on -L and s ortéDAB -S) splice va,nants o

*SBRS? and 4 third Site wﬁﬁ & alternative sﬁﬂlce région (£ al' fgrmetan
celfjrst ’?;l‘fﬁﬁoaﬁcﬁj §@8ﬁ?&ﬁ?’(‘7f aflf)eéoﬁréhs g Befiesy 'ﬁ%\ﬁec%da d2ien zecepror

- a9°3EE3pRt A Has 5 threonines, while the third has 4 threonines and 3

serines. Murine DR5 has sequences similar to the first 2 segments, with 2
serines and 4 threonines, respectively,3hile human DR4 also has 2
similar sequences containing 1 serine and 5 threonines. To test whether
these sites might be important for post-translational modification of DRS, a
set of DR5L and ORBS 35 mutants were made, replaced by alanines
either the 5 threonines of segment 130-144 (DR5L-ST, DR5S-ST) or

thace ecame B threnonineac ac well ac thea ? carinec Nnf cenment 74-77
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WC)2007M22157PCT/US2006/031785 constructs. These results suggest
that the higher MW bands represent O0- glycosylated forms of DRS:
‘){)F?GaINAcT 14 promotes their formation, and progressive elimination of
LHitted o-glycosylation sites by alanine substitution gra§a4ijz#6/031785

revgﬁsgﬁt@yéa%ﬁ@gtmz{ﬁaééeCHQQ 9&&%2& Gells. with 5 rauping QB%@Jmody
spec:. 9 nflo:)rRéalg%lomggk%rR Su%drerv%gnedqﬁ%% geg t? f(.LFI:gquESQQr eaaflcgnQRDod -
blo{mutant dIS é T\’/f?d Ie%s act|V|t t than Its gggges%]ondl ng Wl|di[X£)e co strg:c(;:tS cnce of

With DRBS ich’ Iaczf(s Siihree S|tes aving REWeakest ACTVIt

the d“&ﬁ‘a%"é”r%%t%ﬁ%’ﬁh%ﬁ@%ﬁ&%ﬁlﬁnﬁa%&%ﬁﬁaﬁé’éd @é’ﬁ‘ﬂeaétr%y“&ﬁt@m
PLofidns RY Hild DRS CHs it BREEHt DRES-573 8 WRICH S HFRERfures for
as SR cartfdessraetivityt 10ASWHoritY GRABLTMI-H8Sheand riesampregn. A
widfromreancersrofithesskin, ey ipanereas;dreast, avaysendometrians angiiable,
seebladder, vrefrommonddodgkinés tpmphoma displayed:ppGakACT Iikse inciude
rotmMBMAIexpressian helow cutaff values{deatermingd atr50RfalomMestpet itive
rypSaNcars,and at 200 for 3‘!@5]43.@@5@5:5, E&gpé&ﬁlvéqyyﬁaﬁﬁg%§mgca%ese aESaYS
als§uﬁ§éh9£tﬁ€x%@%§é@@e§f ranging from.10% 1.~ lobular hreast.cancer

to %%%1&1i&%ngsgg%?geér%”%@’%%é%ggt 2eellympRoma, SIOWEEL s aosays. =

urQYETEXPrESEion of PRCAINAC 81 cgome cancer samples had N
ression Ievesmore f 86 olasa%ove fhec rres ondln norma

intg ssuestOTﬁ DRATRTE Biprs<iBh BF PHCaINACT 18h cAhter SlgdRsts “¥Pioat
B i e L SR L o
ChehRSRRAkeErS RSt [GERER/IFPHANOIE20 With iFfatéEsersitivay e motecule. After a
sul pFORLPERANL of ivclhkeebylySarsadisplaycextenisive swilicriratdiverstyo
foraad theyirrod uletébedrious: spectsol pltasmasnemibrantopioteimebiglogyio the
antineltiding-eonéarmation, aggregation; saffickingabalfdifepasswelhasscelltactarie
sigaghesiomand.signaling astivity-ddang ehalnBioarg sMedc Ghente A 315023 rmat ion
of g%@@@rz@ﬂéﬂé%&. @9& %)%3%&%%%3@%)5&%@@@? Celﬁ?ﬂﬁn‘aact@d
na:EXNUIRIt dramatic; alteratiang in,Q- QJ)!QQ&P&OB!«?%Q%U AQGUNIQUE. t ermined by
SamClnlel %599@%99%%@%@%9&%&% anfigens @%‘é@%éfébuﬂ“hl{ﬁé BIORAYS: ray
it ctaE1473 61 (gw le e I d}:)I;Ig;ﬂt Rev Dru sgpg/%)ryé4 477 ¢ may be
Fuster et a I@t Rev ancer %%% ?2(%)%)% gycosylg Stion also
5 af‘tf‘aen m?’poﬁan oie in t{he %Ocﬁorﬁ?ﬁgsgf%mor CEMETo SpEaTHE Stessdre °F
bich asis (Fuster et al., Cancer Res., 63:2775 (2003); Ohyama et al.,

EMBORS 189 516 (1O IIY “Fakatfs & aii‘*?f:@éﬁ"f‘cér REELB3%554 ("‘1@93)).%& which
botgigififiestesdbser oflgAnianrafmorsamples fromv e variety of Frirkbh bound
ant¢hnéers $hewss eleiratad=expresgioni ditthe: O-glycosylaibh ehzZymehe art,
incppGatNAgT dibcincluding icolornand toloreetalael 3psamples, metangmaal
roreellsamples-angsebondrosarcoma: celssamplaes; MEITHORS Materials. biomarker
is Colheultre-reagentsverenutoRasec-from Gibeo:dnyitregen/Gibeo so1id surface
is %&%&Qd %ng%wﬁ@yblgép@%Tﬁﬂ&W%pég% 85 being
celqg§8£lpe% %@Jy@a%%@”%%f@r?t al, ab@yé\é o Jop8n {6000 NG o

t|o |b|tor Benz i .
oA o BT S EIe 6 . aiAC S Bl hara TR 5o
°f BLTBBERERS ar aa\%tﬁer Themicars (Reitding &fposiseange =» tmmmcassay.

eGSO RRRIRETE fibin “‘SigmaPArith (SE EohiE METtét uIfiie Hid ©F
cragstt Hedng ARVELSTdth A EHRINBMEATEER Tied (PO Fiatnis: afeecaraleyx -antibody
complimybérs wedslipplermertat deta) ineretsbisitie ¢ Frofe ATEC DrRDSM AL the
sar{Braunsthweit; G ermahy) andsulturedat87C and &9-G02:in RRMId64@ted for
= suppemented with:101seat énagctivateddetal hovine-serumn? AVicre
cork=@utaming.and.d9- mM: HEFS S amibotinantibiotics e room temperature to 40°¢C
suddenicillin/sieptomycin, 293-hdmam embeyonic kidagy-gals (CalalQgy, supunit

pre%légn.b gL QBQ‘ a]\Ql:{ﬁggg) Vﬁ@{?c@ﬁ? Opﬁ@'Q%ngEQQIATIQ gl%ﬁd %lﬂléug.%gll@od subunit
1000 Dulhecco' rgodl ied | E o' S, mediul %; %mented Wéth 10% PBS. _ .- .
8‘ glycosﬁatlon mutant CHO ceIIan C, was Fcenseo}f ?rgm P
Dr Monty Kreiger, MIT (Boston MA). @e@" V|ab|I|ty assays and apoptosis
assays. 15 To determine IC50 for Apo2L/TRAIL, cells were plated in
triplicate in 96 well plates, allowed to adhere for 24 hours and then treated
with recombinant human Apo2L/TRAIL in increasing concentrationsr UP

to 1000 ng/ml. After a 72h incubation, they were then subjected to a

viahilit\7s acceav - MTT accav (Piarce) nr CeallTiter-Cla | iiminececant Call
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experiment was repeated at least serum and intermediate sensitive

1C50s of independent a cell line as sensitive cells at an Apo2L/TRAIL 25

concentration of 1 ug/ml and as intermediately sensitive based on

WRAHBHA 6 the amount of apoptosis induced in independert €XHERIHELHS 85

£o:O% DISSENCE BLIOW (:096) versls gh,(10%) ST ANSPIOSIS WA oo

quantlflednby flow cytometric_analysis of thg average percentage of.
molRgvested celld (Fherént ¥ fI6tNG T the mediumn) Staifed with Ankexin P <2e
mol B8R BhAATHAen). 30 Microarray Hybridization and data analysis. Total

celitffaP RRIRIFAE D RGFRRED FRORT (RitréBTe8 ‘Celfs 18 X106 tghighbenarkers in the
samRiNezisy Kit(Quingeny tabelodBRNAsSasyrrsparedandifiybrigizédody which may
or oHgoRruclsotideshierDarrey s (W3545 GeheGhip; Affypaetrixdncorporatedunt o
tarSant&3tdaray SA) A fleserikedqreviousiy(effman=et ak, MahdRE\Lget may ke
de:GRAB1IES D 228 £2004) Yaneheet al 5 ClinnGaneer ReS:211:8686 (2005 cona
1aporAned:Mage files were analyzed with GENEGHIR: 3,1 (AIYnetix), targer-
£1-o00ffire, Genebatien and ClusterJTreeMew Todentify. 116 MOSk.. : poay
reAiIerentially expregsed genes between sansitive and resistant, cell 'k{‘ye%h

we sub ec ed %ene-exprgssmnvvalues to a 4(¥var|at|on ilter that excluded

A -
FePgEhes With Timimal variafion Across the sampies baing analyZed by -

SPeESRG T fOTd RN GE BRRPShOIftE Varifioh ovEr SR Coifpdigides =n

2031t B rax WRd iR riak/imn} dhd hffetehite PetwkeATREeant Afftoen-bound
ant ey miff ity prctemied v aRRES SR eiuamggeéresinotbise iy boihpssay are
eltggnditiorms:s WO 20070221 5P CLB 200610 31786 Expr essieauenstiucts
radantkretrosialatransduction: e BA fragmrentencoding ppGalNAcT-14 was

cloneddfren £I2NA peoled-frem: Ape2kEERAlLaseasitive celldnesandd to the
sechigeried:kiethe axpression  plasmids subjecteddo. SlralagenReli@re . 2s will
pe alig5alions i sitediregted mutagenesis,(QRuikehange MUageNSsisuil: i on
cecdgngrale SIRNA silent mutants that nad.4:6 wobple basepajrihe. ;...
conpSQHENSE Nomologous 1o the SIRE @a&.‘é‘ﬂogés?o%al%g's%g the, protein

L4 ~
ience. The mutations span a region of 10bp In the center of the 10

sequ e
e SR A Bl dhG SO SRee THE DN A S an BEoRér DRELoRE AR = b
U5 H 5 EhSHT DRI Mitlintd ¥R *FScEpiST DR S affanit®) FIRERF S wFon
Ry ALY B EA N AT PP BRSTIBE RERTEDNE foSRE Rt hSeARPintofige -
Exapie i eaditih Ve B (SEnerteeh). Bliéasyritivhimtrantssf PRStIgasE - It
i= . BRESherE geraratenl by Stecspeeific nrutatioatef four-threoniid te fluorescent
rrogiianine:residussy Mot xELo(PE80; T 181515 T482ctd85orfive thrednineses, the
enzmalanine residuesoMigtSel AgiE30o Th31s Td22ant irody-molecular marker
complex, alliowed to bind, and then the excess reagent is washed away. A
solution containing the appropriatse substrate ils then added to thes complex of
antibody-antigen-antibody. The substrate will react with the enzyme linked to
the second aﬁtibody, giving a qualitabive visual signal, which may be further
quantitated, usgually spectrophotometrically, to give an indication of the
amount of biomarker which was present in the sample. Altermately, fluorescent
compounds, such as fluorescein and rhodamine, may be chemically coupled o
antibodies without altering their binding capacity. When activated by
illuminaticn with light of a particular wavelength, the flucrochrome-laballed
antibody adsorbs the light ensrgy, inducing a state to excitablility in the
molecule, followed by emission of the light at a characteristic color visually
detectable with a light microscope. As in the EIR, the fluorescent labelled
antibody is allowed to bind to the first antibody-molecular marker complex,
After washing off the unbound reagent, the remaining tertiary complex iz then
exposed to the light of the appropriate wavelength, ths flucresgcence obhserved
indicates the presence of the molecular marker of interest.
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T135, T143). Transient transfection constructs of proapoptotic molecules
into HEK293 cells with expression were done in 6 well plates at

concentration of 0.5 ug/well of the proapoptotic molecule and 2.0 ug of
WHBATNALTZ14 or a vector control. Cells were transfected udifd/Us2006/831785

xmm%@i%@%%%&o %QOQﬁCQQEQ}Q%&QSIh%@ %gu;agwrw%qoégg%llsh@d in the

a=Following 2 45hcubation. cgllo werg.sublegted (6, anaplosis analysis

chem:(.)l

nerate retrov. gal constructs aI AcT 14 an mutant Were cloned
Intot é?le? retrovwaf“vec%orﬁ

ORTSCh) HiGR tif retroviI oY es

sup erna?an‘fs WeTe GeReratedush ﬁgoﬁﬂ)@ﬁﬁp‘ﬁﬁqtetﬁét‘%eﬁlﬁ’ﬁe may aiso be
empwa?aﬁﬁtél‘??%%l@‘%%gﬁ‘ﬁh%&@ @iSifg €alcium Phosphate

(INViroRfE). Sugdrhataits were isslaked 48t bfter transtectiondridiadthegine the
prefsrargerdels afonpanitiriOnficiogmt -Polybréne, followed ypa lhr cell sample.
Metpeddrifugatibn step.att2s00apmtgrenhanceinfectionvfollening and include, for
exatfARSAugHONIICRHS We ks Sishjeciedtocsalnctianwith BK@%QQ&Q@Q— {suenh ag in situ
hyn@iﬁgfgy%ﬂ %Ql%@NAHéﬁé&%%@&@@@feﬁwﬁﬁ’égcoi&a{{ﬂ@wﬁ'RN&? and related

p%%IMQJu;%ﬁﬁggl%gg gmcr\@spgasc%o% %@anéﬁgﬁeas RT-PCR using

comgfatggeq v Rhaimagon (Latavetle. & éz 1Sig thell propristary, Selecion; .

cr erla T ecte seqguences were: alNAC - ¥he

”@Kc‘%‘? R CCABTE AT A, 8%“??(&5%}“@%@1‘5 NG IBy TR and the
S GaINACT 14 (2): 5, ATACAGATATGTTCGGTGA-ATAT 3' (=14-6) (SEQ
ID RitF 85 siEalACTET RS EXCATIRERTE TCAACACGTTRFF3, assayed for,
€. 9673%}T3E61mnﬁ@.aﬁs§@amﬁ@:p@(25105 biot or PCR amalysis. For example,
RT-BRALKCGGATATT AFACACCA-UTYT BR(=BAVESES |ID=NO:28)siFit-61H Brt. In

l:u,

‘an GUACCAGACAGEEGECAUANTHT 31 (e61) {SEQHD NOKLOF40siFLl-6. Galvac-

T14 (25 AGC S AGAGEH LAALKGHIACAMATET: 3p(e6:2) {SEQUD NO2Qke sample by
revSi@QSQ&sﬁs&rﬁpﬁ%Q&AﬁG-ﬁlTﬁ@@ﬁ%ﬁGﬁIQst (%@.@1@@ %ill)s chHA 806
pro3iRNAS Were putchasedas double standed Eg\léegﬁgowlesm@&e@dﬁmm to
ampﬁ.r:?‘{}s@gfﬁgc' nf@ét hz.eDl(}gé p@ﬁé&’&ﬁe ! la!gc]ie %eacte%t]f %an CS rne; %aetIl}.(C) Q %f,Z ?he amplified

carfRr.each siRNA. sSIRNA QUQIex against a non-1 uence .
-, (Dharmacon) was used as VO 2007 o§2i57PCTa%%o %?I?@%re steps that

controﬁ ellSWere franstected using Lipotectamine000 (vir6ganjy > s=mete

® Foverse frARSTEROH WRerS GRNE 4% aﬁﬁedlﬁvgﬁ%péns%ﬁ%ﬁ?é‘ﬁre ‘Eﬂﬁt‘é&l mRHA
SSTHBRESIRNA CompleREs TBiEntratidhs BF Linoféctdihiné2btd werstay meuber) .
opt hehahe mARBIACHIES prhi5Ee| AReITASH FrodlBatdm: SIS wwere Frairistatined.

for HiRNAS arvalySigortinciibaied witiPeetopibirrant trnRirAPDRLFR Adk1Nac-T14
rriptgposidé arstarosporne forank additfonat 24-22hdoriviabitity ‘aSsays@f of the
polfend; &ot4h dor Westerahlotanalysis anhibitian at-0ghosyation witha probes
thaBeWﬁfﬁaﬂ@COﬂOSMQZ95l@.@||$1mg€r9%iﬁlﬁ'&@dﬁ@&ﬂﬁ@;e [Q:ﬁlecules of the
invBenayl- %‘16@@\'/5553(25&%0[:14@3%&1:0" @Mrﬁnﬂ this p&!@iéﬁe}éu\ﬂﬁrea detectable

bi gﬁ%g{ggcenqge of tp%lnglbltgr Tge were {l then etlmulated ith in reasi i
mconce rati onscof ApoZL/TRAIL%g |ﬁlmnbnated and %%pect\gd to a%VIabI[th pLaros o

assay. 15 Qﬁantﬁgtlegaﬁﬁm%alﬁgré 14'87d Ga a‘léﬁt3 HASCrpt Yor cetnac-
T &Oll'éésmnoleveﬁs weré ﬁésgégeﬁlﬁyaﬁugn‘fﬁﬁﬁ%fﬁ' PER tfétﬁgast%rt&af’ffpressmg
}Iafqﬁ'?a&n Feehfitgtes. PrartScripfevetS Werefoffalitedtoithed axsisan, & great
manp o G4EREREFIG RGHE: G APD HPARRE et dre SXPFessidEs 2D rfornidiizetkauences
rogifaressionarsitie ${d€2vBet) sPFrnergiobésatefdifthe Gad oo /lok (Catsrmine the
prepis@92261/80 Inl<Gd b4) saalNacT43nfeat#.Hs00237084_ml_GT3) and
CABDI 5%, 402809 werg P T gpled BEEBB 0% ..

\). Immunoprecipitation, Westérn b Iot ana sfs and antibo

dati%in TN “Apo2L (2E11; KTET AccelSidn No-HB-15288° afi- Dﬁ&l(BGimple by
TR A7, ATCC Rtedssion RSP TASR) At HhFDREIRE ATets and control
R anndiet [P 5539, 3 HEFY thohtRIBRF A6 dFES \Were Tenétaradaibed and

Genentech, Inc. using receptor-Pc fusion proteins as antigens. Anti-DR4

(4G7) and anti-DRS (5C7) monoclonal“antibodies, used to

immunoprecipitate the Apo2L/TRAIL DISC, were conjugated to
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30 agarose using the ImmunoPure Protein G IgG Plus orientation kit
(catalog number 44990) from Pierce. The anti-DR4 (3G1) and anti-DRS

3H3) monoclonal antibodies, used for immunodetection of DR4/5 in DISC
MAttiA&3&cipitations, were biotinylated using El-link Sulfo-NE@006/031785

1abQiQHn%aBQHe¥-&&&aé§i&9ﬂ}%&ef%J@%RJE%%B&GE@%J%%@QQ@%O an array of
mcfa% T34\l yyas;prpared and.grass lnked withydy apiLELAG a0lbodi ey cuc
that |%m e%gedeas%{lbed (Qgrc léel |mmun|t 12: 6;_L1 200#% These v, For
eriments were one as rewousie escn leor AnoiL KlLﬁ_Ké
B fFLaAéEE)%E ThalysE %R""sc?ﬁﬁel ST & e BR47E Bfo@eressed in certain
dlsﬁ?ﬁﬁuﬁbﬁ%%uﬁﬁat@ﬁ é%bé?ﬁﬁeﬁ‘ﬁs%I§83\h‘ér§‘&e‘}?6ﬁnéﬁ’%%lﬂe%%rf‘ﬁ’éd°f & iabeled
Pm}é%(d@ﬁihth%ltpa‘ﬁﬁ%‘ﬁﬁlmwfaﬁﬁ%ﬁ‘f DRE-E5ETY riefodiehasamtibothes which the
projyeresdirdéetiiva0 conjugated Wwagarese ok ffeimrrudoprecipiation {Shapralysis
of etiakpde BiolsQlemzp28G:409461 (20880 WErbx185. cells perrwelbwereschnology
ut iseadehin Gwellplade S:vibor R MNALkhocktawi-expeniineftg cals Weteéhnology to
svalfeatedowith.gifterent SiIRNAS forA8hfolowechby-ARo244 TEAU: fari4n8.0k single
expgfmne%ger t@@énd@a&ed %”cbq$ﬁfl@@1%&ﬁ|§m@e0ctober il, 2001; (8ee, for
ex=)02007/022157RCTILIS2006/031 185 vgaagomlceagel%@s andlysed, oo,
woclL3% THilon X 100 containing hypotonie Nsis buller, (20 MUMEPES pH' . ",
1OW§WM§%% DTA and 1 mM D 1}“ For each

Nature Gene iscuss

sampie 40 pg roto’empwas separa]ﬁed‘9 uné’er regucmg condcﬁons on 1%‘]5°/r1mtl“”Il '
DNAlWEﬁa%léﬁﬁleﬁe %ISBVSCﬁﬂﬁ?ﬁFdécﬁ’é%le@r TS O Rt cEiftiios® eithex
SYRERS st arfes tSthieidtiérantf ScHRERFthe TREMbFERES wefe intiFatetfratrates.
Thofgrfdn 19% FRtRtatavilk powter fERORREGHIFA IHincubatio witheeie - A typical
wicfoliewdng primrarantibodiest goat amti-cispase-Bantibady (111008 REDR)ion  of
fiurabbitantizcaspasee8 antiveey (1:1600, Bharmmgenydmouse  the sawple, 2.
nybanfireaspase-9 antibogyeb54 (L:ANR0:MBLY), rabhitantr-Bidzantibeehts, staining,
and(EdH00-PhaBmingenkrabbit anti-RRS antibedy J0.41:500: La¥MAR) Ofcneration
of geal aa%aqiaa@t&e@yl@s20%&@&&@@%@@4@9%9@&Mﬁmm%@ama}rs are
peiWiPrEWAShEd fivg dimes with TBR,LQ.0p% Tween and then incubated withs ...

XDtheeS Sr:eg, ectlve geroxldase cogwatec% |nlt¥ 1punﬁe&i %econ Y, ant_Eb 9¥mmg o
E 00Q0, Bar %or 30 m|n The em ra e were as eda aln five

arx OLIgon S can be r:.caee S e to the surface
ﬁ'ies ar?& dleve ope usmgbenhanced umlnescence ﬁ:j

or ﬂ?ﬁ%?%ﬁ‘énﬁj’%‘f%ﬁ%&s@ﬁ P1ER dlélfeﬁlorﬁa& fifth! Flow
cytemeti FACS analysisirSpufasgsexpression.ehihe; INF family 165eptQES roarray
sys%“ and:DES was deteumingd by, f'Of%g'&?{'&&Q&“V%E?d %@Lé@“n%mtnem of

olx%omuc%lc%{:ggg aFACS qggguéwjlr %yto rc%g ggaDICkm :Lgonucleo::.des
:rL’nuno Xtometr)r/& &s%e San Jo e an PS -1 cells

CA

SR Ansféeted with indicated sﬁf{ﬁ}i% ﬁﬁgﬁ v‘@%ré’ Samea with1d 387 pfj compimation
of gr} = SaHEB St 467 (Eﬁ?tﬁhlz’f)hiﬁ’@ﬁ%‘f’(a% DEB) 8%%%3%1‘@%“1 synthesis

At &ftibSdy oI iat 2B Ceffs Werethél Wwahed with PBS aidgthednd =ach
°1~ﬂitub%teftfﬁﬁﬂﬁ“a fidoraseeifiFI PE) eopjagatctigont antipRotketide probes are
synsgeoiriaryiantivody (Jaekson25haboratores) foh80mnrati4€:Cellsatterns and
sigwelreithemaialyzed:byHfovircytameted usingarkACS Galiburbiowicy and relative
expRRtOMeleL-Caspase assayE/Gaspase:xdactvities weresassayed ak3AC gene is
repPed0pleaf caspase Lulor (GOMM S0 HEBE Sspkt x4 d 00: mMLNAC:s M Nropes .
EacPU RS JEKQM Ergi{éas@sl%fcgpggg‘fégg %QHBM JIE@:QQ&@BH&Q ]T:Q%pyl migmatch

oli ];H&%Z&%er%emcrgg %%q:%é%‘é Qg‘;\ép %F gé hggvgy %eﬁl%aéﬁée@g ly complimentary
o oﬁtlnuo%slé/ gver the |nd|cc?teg tlme the reclease of A

AFEC Using a Molecular DeV|ces ffuorometer iR th sklnetlc'modee and Toe
mlsmat%c%e@iﬁg%lg“fflfer Dai “Edr the adsesSHentdf CasPageactivity 20°pg e *2°°
SURSE oAt SBe it p%?eﬁ“r"(*r‘?ffo]?\aie 16 Extraets) Was tisesd ﬁﬁ‘ﬁd’b?‘%ff‘@a@ﬁa*’s‘ée target
g5 fféPTESRtdRing THODVFBEY -AFES SCaiBdhyarateahaRisiadofand nonspecific
hykEHOzdeived-BRSconbsdcchadd & icoraposifion ot CHO-éell-dedvedrfect match

DRS was obtained after 40 hydrolysis with 4 N TWA. Analysis of the

released monosaccharides was carried out on a Dionex BioLC HPLC

system using high-performance anion-exchange chromatography coupled

to a pulsed amperometric detector. WO

2007/022157PCT/US2006/0317S5 Animals and s.c. xenograft studies.

Female athymic nude mice (The Jackson Laboratory, Bar Harbor, ME,
1 ISRAY ware accelimated to Cenantech'e animal horicina facilityy for a
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WHAT IS CLAIMED IS: 1. A method for predicting the sensitivity of a
mammalian tissue or cell sample to Apo2L/TRAIL polypeptide, comprising
the step of examining the mammalian tissue or cell sample to detect

WP bf GalNac-T14, wherein expression of said GalNEcTH40R6/031785
o1:Bkedictive that said fissug ar cellsample.is-sensitive. 10,ARoRLOSISINAUCING. s+ 4 o6
cf %glvgysggécgoézl_’éggsp‘ Q?:cpmmy}?c?s%tlg:e' t%t‘a_TpheL@e%&homgt%tncé%lg%els%%eé%g]ermine tha
coegfid eXBression of Gallac, 14 s, examined by defecting expression of, =

AINac-T1A MRNA, 3:°THe method of claim 1 wherein said exXpressio gic  <hossn

e IRMETIATS SHIRNTEH BT infimilifshistBEnaRTisty 4. Fie HibtAdaepostories.
Thec B RRThEF BonTpiETig the SR BHERaNTRT eXpFessiof bf BR4E 'DRS, of the
genpCRY, GPEER? révepitdisanisaicdPrissue’ ricetbsahiplevs The methotlofarry out
theclgirpridvherem saitl tissuecor &ellesamyple sbmprisesicancakhtissieiics station
pexcellss Gadinegnethiod cfickaim Sfwiheraincgaideeanger cells arecpanerenticuconated
andlysyphena, netrsmadhilng cancer colon-cancer, colorectaleaneg@bre arrvay. Hach
mocMelaneMa-QEehandrosascomancels anlissHe ul-ALethod fordndueing e using
praepéﬁlt&%*é&nﬁmamm%%@o%me %gebllgcgaﬁgqlleiicgg&%tmih@aég%pﬁ?famscenee

mi maligy tissue or cell sample to detect.expressio

o Eihaeti i aibsequin i Bt Ercision o ad allec 114
exposing said tissue or ¢ell samplé {0 an effective amount of

SO REBELI TRATC Polypeptide: 8. °Fhe TR&tRBd BFLIaim7 Wiersi sdlieroar=ay suite’
SO EYRTRSSTAN of BAiNtAC-TE4 1S exdifithed by t&sting Tof Exfifestiifof Preprogramed
AYOEAINGEITPES MRIGA. 209 THE He BTSE SCRIFCST Wikeraihos&i(PEXpressiiie ofottware
alsGalNEeT144s erafinebiEtrmunioiisidthemistry. 10:Fvémethddof into =
vreghaing /Aherther comprismgihe step ofexaminingrexpressionofibi4, BRSO 1y, the
sofbeRt GebDeR2 receptarsiin saith tissue oricell sampie. tlsdhednathod 6fmparison
anaGlaim 7anwhereinsaidtissuepicelhsample COMPEISes CancatissULsRE with other
soteQllse d2gThe-methad.of-claimdl wherein.said cancer cells are

panereatic, dymphama, bonsmalkiung.cancercolon cancercolotegtal 1. yoea o
as<EA0EL R0elangama archengiasareqma.cellaor tssuss 13 Ihe Meed L., ...
iR, i wiherein said cells arg exposed to an effectyg amountof, "o,

Kpofl AlL pQB/ éptide 'comErlsmg amino acids 114-281 &F |gure’f e

(SRR L4 T Re PRt O ST WHE et S ARRSSEPFR A cxemining
%50 a8 i§TinkStF téFpolyEiyiehe giftt MotECarE °fs *The Methdee may be
meAGFERRINTY VifEréiitsaid Apd2LrmRATESS a polypiertide comiptisingrarhitfo =+, for
exaggids 4328 PHfrignel (SEGIDNS Déra bittogiily attivelfragmentantitate
thethereafcriftTdve niethdhof Tlamms1l5 Wvhereifiesaid Apo2L ARAILGS @ 77:5201-5205
(19p0lypeptideemprsingpaminc: agids 1 14:28% of Figurerk (SR 1brNQ: Y., rFisw),
usihd. Ehe mgthed of ¢laim bwhereirsaid C@-ﬂ@ﬁj‘eﬁ@ﬂ@cﬁ"@n%@@n@u C@gmparative
gedbing CRRGEIGels: J18.(khe use: of an.effective amount QR ADOZLITRAIL &y oy of
exRghpentide.ina.method of manpfaciupng amedicament for Use ina .« carion o
s=1method og}‘etrrlggpng a disorder in a mammal such as an immune related

dis%gﬁr or cancer, wherein said medi amentgslto be administergd to s%i,d .

mammal atter expréssion of GAINAc-T12 & detecied Upor examination of == ==
U B miEHIAETAH iS58 or Befl Saiffle. °To Sthie G8BROF claiffP T Whefafipthyiation
2n A BGTTEOR BF tSRINS T 4 f BREMIREFDy deteEARGFERPrestibprof frequently
ocEHINAE-THFATRNAZZD. Fite SEwTelitd 18svhereintsaidexpression ofr altersd
expGaiNae- T isexamingdhdy immhurehistoclé mstyy2 1ckheuserdhelairrhylation
stat8awhereinyeaid examminationof said:tissue-or celthsampleifurthes can utilize, in
soERMArises exarnaton ip5.expressionehD R4 ARSI, NERL 0LRER2-tion  enzymes

Microcarray Suite

- whikeceptors: 22..khe userbelaimil8 nggﬁsﬁﬁﬂﬁ%{%@Eﬁ@”&@I@o assess the

nec$QMRNISEScancerdissye quoells, 23, Thesuseof glaim 22whereinsaid =i per)
canc%%(}_%?éﬁ?”grg%:E@éu&e methylation status of all the CpG gites present in a
CpG island of a given gené. This procedure involves initial modification of
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comprises pancreatic, lymphoma, non-small lung cancer, colon cancer,
colorectal cancer, melanoma, or chondrosarcoma cells or tissue. 24. The
use of claim 18 wherein an effective amount of Apo2L/TRAIL polypeptide
Vb RIPHETAE amino acids 114-281 of Figure 1 (SEQ ID NO:1)R§F/Us2006/131785
owa 4QRINIStRIRd 10 Said:mammaly, 25, Thedge of.claim 24 Whergin & v ooines o
wraglEMRIELARUILC agent(s) o fadialion herapy s, aleq administered 0,
cngitiiamal, 26. [H uct br cloum 22 wheroin a Sk, cyloloxicageht
oF Growth inhibitory agent 1S aisd administered 10 &af Mammal-27F The =+e° be
Eouide B CIafif T8 Wheteirf SHia Apd FOARAIE. pofy plptiae ichin@iftoy. Unit 32,
Frepiyethyfendgiyest nitleédle. 28 The e of€lalfpzz? witerdin safe . Pathol.
155 Apo2 BAFRAIESE o HSl§pepliceeoniprising armintraiisiaib D8 BofrRigtres Prev.,
1999, (SERQIBNO: 1302%0Fthe wseof.cldint 18 whiereiersaid Apo2tITRAIL1598) .
polypeptide consists Bfanino acids:lit4-28b:0kEiguERd (SEIDNQ: b} examined
vy 38 Thesisecabamastibody-ar-a pabsaicleatide in@Kitokanaficl@Ohay conduct
assM@nkHactune texdetact expression.of Galllac-t14:ip 3. mammalian tissyg;en
enzQhA8L SAmple oL pradicting, the.sensitivity, of said:mammalian fissye 9r .1
sangEll SOMRIE [0 ApoZLIRAIL, wherein expression of said GalNac 114 1S oo, -
Wangrggi%tive %gisaidéjssgjse_ohce(g g&rppleais sensitive tosue%}gp OSiS,IEI l:l)chinlg 2;05
cTivify of Apo2L/TRAIL. 31~ Tha Use of clsiny 3¢ Whefa said expression”
2t B GANEETIA TS exhined by detecting expression of GalNac-T14
MRIA S "FHCBS o T 36 hereiirdditFexpressiGiitrmlinEe- Fatsthe
tisgvarhhEE By TATrtERISIBEC RRsAR ST hecuseief elairm S0 owIsEréip B¢ TRAIL
or getertiors furtherconprisestéxantiniaghtie epiession 0EDR4;<DRBpr antibody.
as BeRiilerDoR2ereceptors-in said tigsuesopcedsample: 34vIhense OfkATL binds
to elaines30 whetein saiddissueepeatsample cemprises cancer HSSUROI Using
metBEHS. 3w henUsR:=0f slainn34 uaherein saidieaneerLe Hﬁﬁﬁapaﬂg%ssion of
apcBiiPRRGMA REN-small lRY, capeer.£olon 63ACe, GRIfedlal CANGeLL. rrun Level
=naMglanama..or chandresarcoma cglls or tissue, , 36, The use of a kit oran _ .
=ocfllifle ol napufactire n g nehad ol predicing hether mammaliet .o . 1
tissue, or cells will betse%nﬁlt;:ve to,apoptosis jnduction éy EpoZLﬁg Al

; g, Con jo) e n method h le i
ﬁe tide, the Kit or article of manufacture co%Nﬁﬁs?’n%ca ContiRar SAdFTPIe 4o

“poly
bm%oee BN EsH B EREr S Wh &SP AP oS0 A Esntan &8 Within Biigatse for
EReCBRTSTSTE afidithe CompUsitioh REiudeSRPpiiriany HiftthBey fifaPbiRgste txom the
sames AINAEST 24, TREFEDelPSA SaRP cBhtdmErTRaitates tiat e eoniRssitioy for each
spegaftbehdsenrtr eveluateahieopreseifce of-GCatNac-T M in'at dseone typerrepared
fropf thamiralienwcelslantimsteuctiohsol usingtht Galidacsd 1dantibedyrker or
recfgreevalaating the presenceetGalNacsl 1 ddi at leasbonadypenaf protocol to
alimammalian cells. 37 Ehesusedafl acki:ar asigle-of aandactute OLelaileptors .
36 wiharejnesaidantibodyds.a.Gaihac-T14 mapociopal antitody. ;38,1 Eheypresses
ca1HSE-91 2 Kitin:a nefhod.of predicting whethen mammalian fissug or gells; . ...+
Apo%l} ﬁ&ﬁr?_”o%t"égat&a%?é%%@r'nadn‘éggggypy E{A\\:pgé ITéEnLeIrL'%Fg*:!XQeQﬁIch.’éQ eef fective
amoﬁgtcooryp%usem%;_faégg% r}%r’o?':lac'i%g I(:)Lnrse%le(.j 'ggp taailxgteir}ﬁoadn rgagoli;npog.ltlpn stered t
contained within said container: wherein the composition includesa - oo =2
e h B ticle6td& Tk hybfitiZed Ty a BompREmEM BTG aNAETEg Tetated disorder
wELGBIyAticléshtie aiier StingBHtEdnditiohs2IResibeldn Safeontdifer-he vazious
patiiffieatesithatthelébmpostimTeaibe bdedto evaluabe theagreséricetdk  skilled
rra@aiNassFl4 irPatdeast bhet type icliprarnmalian Cells,sand instruetionsifork allow,
e . gusingthehpoliruclectide fonevaluating thespresenceiohGalNacatdd RNAase in a
mam@i DN Arda ahlﬁ&s{damedg&p&fﬁ Wﬂﬂi@éﬁﬁﬁﬂﬁedlfzﬂ'&gﬁ3ae%mg,C"i_ncluding

the ST

Immggmtr!:MY&QeQ n!ﬂée.zcééfk Ban also be readily identified.

The ApoRL/TRAIL or death receptor antibody can be administersd in accord
with known methods, such as intravenous admindstration as = bolus or by
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4 4a wu umli :2" CO4 1" AP K 74 Clinrsat >, ui..CCr We ' E gi r41 tA

umO0.1 C.Ir11 W 4n48g gin4d W B.t ti;.; COt0CPtg.p12u..21g CO Aa

. Ligm.Cr00C4347C-.4t35044.2,0u.4-On7*7004 41,41 ee CC
Y2561 .e 0.4 o u Cr. U414 U. 27 35 DI 441 g4 4" PsmuGUSBEAIZTSS

con%_nuZstingu% QnovezEg %ce:rzgcglo]f Q:Em—f’ niay J.n%ramu char, n.n*%aperltcneal

1nt9ag£robroéklnal subcutanecus, intra-articular, intrasynovial, intrathecal,
oral, topical, or inhalation routes. Optionally, administration may be
performed through mini-punp infusion wusing various commercially available
devices.

Effective dosages and schedules for administering Apo2L/TRATL or death
receptor antibody may be determined empirically, and wmaking such determinations
is within the skill in the art. Single or multiple dosages may bes emploved.
It is presently believed that an effective dosage or amount of ApolL/TRAIL used
alone may rvangs from about 1 pg/kg to about 100 mg/kg of body weight or more
per day. Interspecies scaling of dosages can be performed in a manner kuown in

the art, e.g., as discloged in Movdentdi et &l., Pharmaceut. Res., B:1351
{1391) .

When in vive administration of ApcZL/TRAIL is employed, normal dosage
amounte may vary from about 10 ng/kg to up to 100 mg/kg of mammal body welght
or mors per day, preferably about 1 ng/kg/day to 10 mg/kg/day, depending upon
the route of administration. Guidance as to particular dosages and methods of
delivery is provided in the literature; see, for example, U.S. Pat. Nos.
4,657,760; £,206,344; or 5,225,212. It is anticipated that different
formulations will be effective for different treatment compounds and diffsrent
disorders, that adminigtration targeting ome corgan or tissue, for example, may
necessitate delivery in a wanner different from that to another organ or
tissue,

It ig contemplated that vet additional therapies may be employvad in the
methods. The one or more other therapies may include bub are not limited to,
administration of radiation therapy, cytokine(s), growth inhibitory agent(s),
chemotherapeutic agent{g), cyvtotoxic agent{sg), tyrosine kinase inhibitors, ras
farnes?l transferase inhibitors, angiogenesis inhibitors, and cyclin-dependent
kinase dinhibitors which are known in the art and defined further with
particularity above. It is contemplated that sﬁch_ other therapies may be
employed as an agent separate from the Apo2L/TRAIL or death receptor antibody.
In addition, therapies based on therapeutic antibodies that target tumor
antigens such as Rituxan™ or Herceptin™ as well as anti-angicgenic antibodies
such as snti-VEGF,

Preparatlion and dosing schedules for chemotherapeutic agents may be used
according to manufacturers' instructions or as determined empirically by the
gkilled practiticner. Preparation and dosing schedules for such chemotherapy
are also described in Chemotherapy Service Ed., M.C. Perry, Williams &
Wilkins, Baltimore, MD (1982). The chemotherapeutic agent may preceds, or
follow administration of the IApolZL/TRAIL or death receptor antibody, or may bs
given simultanecusly therewith.

It may be desirable to also administer antibodies against other
sntigens, such as antibodies which bind to CD20, CDiia, (D18, D40, ErbR2,
EGFR, ErbB3, BrbB4, wvascular endothelial factor (VEGEF), or other TNFR family

44



(€3

10

20

25

30

40

inam w 404 C Ns. uwlt a.C.e. glsiicx Om ... dcht N OAgA 2;i4 biNg _ a
C)Pleu. Lona. Ol48aCogweI44cPU4t54aetapa44aa4114E
F..Cp, 4141 nilisE EgS 2 g. UO gbi Um UP 444 CC1bl. Co60 .tt' 0.

4 ﬂ’%’(félm ™/ 2: 11 .(a....L., P. ow CCa c ci.. Z 0? (SC(SC; 4p %% é‘fftﬁ’??’”?m“

'mem@saqgm%galé?@p@(%ﬁy%ﬁz, GITR, Apo-3, TACI, BCMA, BR3).

Alternatively, or in addition, two or more antibodies kinding the same or two
or more different antigens disclosed herein may be co-administered to the
patient. Sometimes, it way be beneficial to also administer one or wore
cytokines to the patient. Following administraticn, treated cellg in vitro can
be analyzed. Where there has been in vivo treatment, a treated mammal can be
nonitored in varicus ways well kunown to the skilled practitioner. For

instance, tumor cells can be examined pathologically to assay for necrosis or
serum can be analyzed for immune system responses.

For wuse in the applications described or suggested above, kits or
articles of wmanufacture are alsc provided by ths invention. Such kits may
comprise a carrier means being compartmentalized to receive in close
confinement one or more container means such as vials, tubes, and the like,
esach of the contalner means comprising one of the éeparate clements to be used
in the method, For example, one of the container means may comprise a probe
that is or can be detectably labeled. Such probe may be an antibody or
polynuclectide specific for GalNac-Ti4 protein or a GalNacg-Ti4 gene or
message, respectively. Where the kit utilizes nucleic acid hybridizatien to
detect the target nucleic aclid, the kit may alsc have containers containing
nucleotide{s) for amplificaticon of the target nucleic acid seguence and/cr a
coptainer comprising a reporter-means, such as a biotin-binding protein, such
ag svidin or streptavidin, bound to a reporter molecule, such asg an enzymatic,
florescent, or radiolsotope label.

The kit of the invention will typically comprise the container described
above and one or mere other containers compriging matsrials desirable from
a commercial and user standpoint, incliuding buffers, diluents, filters,
nesdlies, svringes, and package inserts with imstructions for use. A label may
be present on the container to indicate that the compositicn iz used for a
speaific therapy or non-therapsutic applleation, and may also indicate
directions for sither in vive or in vitro use, such as those described above,

The kits of the invention have a number of embodiments. A2 typical
embodiment is a kit comprising a container, a label on said container, and a
composition contained within said container; wherein the composition includes
8 primary antibody that binds tc a Gal¥ac-Tl4 polypeptide sequence, the label
on said container indicates that the composition can be used to evaluate the
presence of GalWac-Tl4 proteins in at least one type of mammalien cell, and
instructions for usincg the Gal¥ac-T1i4 antibody £or avaluating'the pregance of

proteing in at least ome type of mammalian cell. The kit can further comprise

a set of ingtructions and materialeg for preparing a tissue sample and applying

antibody and probe tc the same section of a tiesue sample. The kit may
include both a primary and secondary antibody, wherein the secondary antibody
ig conjugated to a label, e.g., an enzymatic label.

Enother embodiment is a kit comprising a contalner, & label on said

container, and & composition contained within said container; whersin the

45



10

20

25

30

35

40

Et4"Et44.ris0.." Wn Anni004*liC-liUao4.f1E460.14060isSC
E.3 4.-1 A4-1 Pc4 up ge2 calm We-1 VO VIun E2 Et4gumu 3. C. p Sr.
on.0 00 44 04 0 at>. D. p. 17771 talc Qs tag 0.. M.= ISact., On 47 70 7* O*
WL 0732457 0 0 CACS 0 7 44 771.1120 1 09 09 in ih., FlaP4R 7 2epe@ 485
comr?f tja\é\gle.ln \%%T? 2 Iu Mmc@eaﬁllg%\? ghat h4b4“\%v‘é:r?j: 37 431?; }4!.1‘177841-1\41é0 cf the
GallpdyTo8 A8 ‘bcbf)oﬁlp?acuﬁé? 0r51 i WOrﬁc’t‘é‘?ﬁ\ﬂ?ﬂ? R4 FRS 5 on seid
COnFRFONPEITATNLAMeh RO AT G 42 GFFELOUM PHISE. Rﬁ?)ﬁresence
of ‘ESPPCHA ptr0 4. LT Si5a BRE £ SCTPLR2DMePbw fal Fiefprictions for
us@NKS R UR 0. Té 211N TSI 44 Q0CTR- 0412y AQ%E?WE?P& of GalNac-T14

- RNA or DN& in at least one typs of mammalian cell.

Other optional components in the kit include one or more buffers (e.g.,
block buffer, wash buffer, substrate buffer, etc), other reagents such as
substrate (e.g., chromogen) which is chemically altered by an enzymatic label,
spitope retrieval solution, control samples (positive and/or negative

controls), control slide{s) etc.

EXAMPLES
Varioug agpects of the invention are further described and illustrated
by way of the examples that follow, ncne of which are intended to limit the

scope of the invention.

METHODS AND MATERIALS:

Cell culture and cell lines.

The following human cell lines: Non-small cell lung cancer (NSCLC) lines:
H2122, R427, HE47, SK-MES-1, H838, H358, H21iZ6, B460, HLY03, H2405, HSL0,
H1568, HLE66, H3Z227, BWib73, H292, H1650, HLH2Z, EKVE, H661l, H23, LIFL 28,
HE226, AB4%, HL781, H1299, HOP &2, H200%, HOP S22, H1793, H1975, H1651, calu-1,
Hi425, HORP 18, H520, H441, H2030, H1155, H1838, H59%6, HLFa; Pancreatic cancer
lines: Pance 05.04, BxPC3, HPAC, SU.E6.86, HuP-T3, PSNL1, Panc 08.13, MiabPaCa-2,
PA-TU-8988T, Panc 03.27, Capan-1, SW 1350, CFPAC-1, PA-TU-830Z, Panc 02.03,
Panc 04.03, PL43, Aspc-1, Heg766T, Panc 10.05, Pancl, Capan-2, HPAF-II and NHL:
JEKO-1, 8U-DEL-4, OCI-LY-18, SR, Farage, DOHH-2, Toledo, WSU-NHL, KARRPAS-422,
GRANTA-519, Pfeiffer, HT, 8C-1, DB. The cell lines were obtailmed from ATCC
Depcaitory {Manassas, Virginia), DSMEZ (German Collection of Microorganisms and
Cell Culturss), JCRB (Japanese Cell Resources Bank) or ECACC (BEuropean
Cellection of Cell Cultures) and cultured in RPMI-1640 media supplemented with

10% heat inactivated fetal bovine ssrum, 2 mM L-glutamine and 10 mM HEPES.

Cytotoxicity assays.

The MTT assay (CellTiter %6 ® Non-Radicactive Cell Proliferation assay
from Promega}l, which is a colorimetric assay based on the abllity of wiable
cells to reduce a soluble yellow tetrazolium salt (MTT) to blus formazan
cryatals), was used to detesrmine the amount of wviable celle after treatment
with Apo2L/TRAIL or DRS antibody. The MTT assay was performed by the addition
of  a premixed optimized dye solution to culture wells of a 96-well plate
containing variocus concentratlong (0 to 1000 ng/ml) of Apol2L/TRAIL or DRS

antibody. During a 4-hour incubation, living cells convert the Tetrazolium
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assay signal near the high end of the linear range of the assay. Since

~different cell types have different levels of metabeolic activity, this was

dene for each cell line ssparately. For most tumor cells examined, 5,000
cellg per well to 20,000 cells per well wers used.

The following is a step by step description of the assavs employved:
L. Cells used for biloassay were from stock cultures.
2. Determination of cell number and trypan blue Vﬁability, and suspension
of the cells to a final number of 5,000 to 20,000 cslls per well.

3. Dispensed 50pl of the cell suspension into 96-well plate.

4. Incubation of the plates at 37°C in a humidified 5% CO, atmosphers over
night .

5. Addition of 350pl culture medium <containing various concentrations

ranging from 0 to 1000 ng/ml of ApoZL/TRAIL cor DRS amtibody to samples of the
96~well platse. The controls were B0pl of culture medium (without LApo2L/TRATL
or DR5 antibody} and 100ul culture medium (without cells).

Every experiment was performed in a triplicate set of wslls and at three

independent days. The total volume of the wells was 1001l /well.

6. Incubation of the plates at 37°C for 72 hours in a humidified 5% €O,
atmosphere

7. Addition of 15ul of dye solution to sach well.

8. Incubation of the plates at 37°C for up to 4 hours in a humidified 5%

CO; atmosphere.

9, Addition of 100ul of the solubilization/stop soluticon to each well.
10. Incubation of the plates overnight at 37°C overnight.
ii. Record the absorbance at 570nm wavelenghh using a 96-well plate reader.

A refsrence wavelength of 750 nm was used to reduce background contributed by

cell debris, fingerprints and other nonapecific absorbance.

1z, The averages of the absorbance wvalues for the negative contrcl was used
as a blank wvalue and subtracted firom all other readings. The avsrage of the
absorbance wvalues for each concentration of Ape2L/TRAIL or DRS antibody was
divided by the average of the abscrbance values of the positive control (100%
viable cells - untreated) to calculate the amount of viable cells {in %),
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Quick spin.

Total volume 20 pl Incubate at 42°C for 1 hour.
B. Second Strand c¢DNA Synthesis
1. Place First Strand reactions on ice. Centrifuge briefly to bring down

condensation on sides of tube.
Z. Make the following Second strand master-mix.
DEPC-treated H20 81 ul
EX-2nd Strand Reaction Buffer 320 ul
10 mM dNTP mix 3 ul
10 U/ul DNA Ligase 1 ul
10 U/1l DNA Polymerase I 4 ul
2 U/pl R¥Nase H 1 pl
Total wvolume 130 pl

3. Add 130 ul Second strand master-mix to the 20 nl First strand cDNA,
{(Final volumes = 150ul}

4. Mix by pipetting up and down -0OR- by vortexing lightly. Quick spin.

5. Incubate at 16°C for 2z hours in a cooling waterbath.
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+.2:2007/022157PCT/US2Q06/031785 3/24 2pi cwmaChATOa ACATAATATA
TOOC OSTO Tarroﬁahe TTTGOTTCITT OICCOTTACC TaTaTTATAT

7 aCCESCTE 48 ArratsantAAACCRICAP. 33* ea9140401 Wilshonllc
& TPtk lrfalb T redVaITAI BT CCoPHSE 8T TaaTaaCTGT
5. —8roArd T TG ER TERtOPE A8 -Or- store at -20°C for later use.

ocioatmaAcraccgjwaccgionaCao AMACAACQT haCCCAOTCC
ProLsouLout uValA3.40li LL.wEVat veCynCya2 IsOyeervir eal

¢1eahlp TOO 16004 caceeakiarmiapAcse=Caiostinle saatcarnmanwisArC TCCC
1. CE@Q@@T@CE@@OKUMimzﬁﬂA@AGAM Aﬂ!ﬂﬂ)ﬁﬁﬁ\ﬁ/ﬁnal double-stranded cDNA
synthesgis preparation,

Mix by wvortexing for 3 seconds.
2. Check that the color of The mixture ig vellow (similar to ¢DNA Binding
Buffer w/o the ¢DNA synthesiz rxn.)

If the color of the mixbture ls orange or wviclet, add 10 ul of 3 M scdium
acstate, pHS.0 and mix.

The color of the mixture will turn te yellow,
3. BApply 500 pl of the sample to the cDNA Cleanup Spin Columm sitting in a 2
ml Collection Tubs, and cenbrifuge

for 1 minute at 28,000 %z g (210,000 rpm). Digoard. flow-through as
*hazardous waste.
4. Reload the spin column with the remaining mixture (262 ul) and centrifuge
as above.

Discard flow~through asz *hazardous waste and discard the Collection
Tube. '
5. Transfer spin column into a new 2 ml Collection Tube (supplied). Pipet
750 nl cDNR Wash Buffer onto

the spin column. Centrifuge for 1 minute at 28,000 x g (210,000 rpm).

Digcard flow-through.

6. Open the cap of the spin column and centrifuge for 5 minutes at maximum
speed {£ 25,000 x g). Place
columns into the centrifuge using every second bucket. Position caps

over the adjoining buckst so that

they are oriented in the opposgite direction to the rotation, iL.e., if
rotation is clockwise, orient caps

in a counter-clockwise direction., This avoide damage to caps.

piscard flow-through and Collection Tube,
7. Transfer gpin columm intc a 1.5 ml Collection Tube. Pipet 10 pl of cDNA
Elution Buffer directly onto the spin

colum membrane. Enaure that the cDNA Elutlon buffer is dispensed
directly onto the membrane.

Incubate for 1 minute at RT and centrifuge 1 minute at max, speed (=
25,000xg) to elute.

Setting Up and Rurning the IVT Reaction
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2 CHACIPATEBENTACCRT GACRaFEOTCACTOTACAOTCC
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OWITOECRIEC iminaddvee LlaAaplAcuT twalyvaTh rvVal0149er
Pwc01 132 SIM 14,100 IrAGADEOIGEd OCEOQOACCO QUAGAAUPTO
AANQ Tz TFOA CIAGKIALKUMO OTOTCAC:AQA rr-ne-cOTOOC

casegrgCathId GGEAGALT G TCCTLCCTCC 315 01nCylar hl.eutiLypro

Alsggg%%ﬂg k@%@gg@ stazgarars 1061 CTOCTMOTTC
CAGCIWITGO =Imam= 6OACTOAG|CTC TGASUCTOTT CiliCUACCAAG

aTeCT?TACé AZGACT 4‘610 TOACTCTQAU ACTlaraCM. LeuSchOalii,
=A14'40001 yAIthapro Thrall-Mhot camoc'cupho nQz criTCArata
* TTYOCAARCRTESTEOCEFTTCAE TEJPaltVECASET ERpded <DNa. (Total
VOLERTACTGTTC MACGT2TOT 44CACatiahh ACTGACOACC LvioneetuuT
4. 36U WHIWVEIBRY B YHO®. 146-GPNE e V1 Proft empCrrTipthapalntaiu® $15: .
713404CA6CT6GACCVNICOMIAAWPCIAALTCOATSTOOT cluDitomat
5. ACHECQIECIAIGET GRhOTOCTS BITAGEematanCe AGKMMIaICEd 5 hours.
wohr90/sar udwp4sulhi lepaainGlul IchupVal.va larehlacay ;301

5. AGEOCheocE GAGGLEATac:CILESHMQGat ATOCTGIMGA
AtTocaOrcha TOTCOTCCOU OTCCCCTACOMACOThCOT

o JAGCIAGTAGTUIAGCCWAT, 401 ThiehapsOluR J0BAANRAR ipuTyrAIm
IkUMostla yisTr041303 1251 CIAAACTO SCGOVI EICCT
C &TCCA C OCTOCIVaitT O=ra:um OVITTGACCT GCCTTGCUGA
* ochatrGRa AR CRCEES BMEKAEEM HEyiantary A qﬁ: kiEP EhImaifif=ds
Z. Su6\%1tuggpuAlg%Lﬂméréuddgﬁ/ﬁﬂgg? to the samp mix by vortexing for 3
SeEABACNICICARRACIaaAMATTCACHIRCCI CZTQCTOCIAC
3. CMEWWCE T =70 CM T TOPOTTC/SEn CEReaCIPECWICETD Bl Gripetting.
be SinaledwardonAl4d/.01nAapUs hisaValker 1461 =MAW=
4. TCAPCTAGHAGMIEOAT CCCACAGaCELC TOGGO EQIFCETTmm sitting in a 2
nl RPAGEEST CLAOTACIATQAA TCMCVACCGI TOTCPROAC
OWACAREMA QwWrex WeyoR:beils Byt Wikmaspaly:ThoillyStra
5. 3-416418niah 1601 GMAQT QN.CLACACT. 61f 041408,0 FIG..213 4/24 -J

%" com 24515 44 6 1. rawagu rQmpruummuumpc
SRk e A, mens T

gcar nrow azardcus waste and discard the collection
tube.

6. Transfer the spin column into a new 2-~ml collection tube {supplied).
7. Add 500 pl IVT cRNA Wash Buffer and cemtrifuge for 15 seconds at 28,000xg
{210,000 rpm} toc wash.

Discard the flow-through.
8. Pipet 500 pl 80% (v/v) ethanol onto the spin column, and centrifuge for
15 seconds at

QS,GQOxg (210,000 rpm). Discard f£iow-though.
9. Open the cap of the spin columm and centrifuge for 5 minutes at max. spead
(£25,000 x g).

Discard flow-through and Collectiocn Tube.
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ll'T&?ﬁ%%F 11 21 ase~free water directly onte the gpin column membrane. Let

stand for 1 minute.

Centrifuge for i minute at maximum speed {£25,000 % g) to elute.

1z. Pipet 10 pl RNase-free water directly onto the spin column membrane., Let

stand for 1 minute.

Centrifuge for 1 minute at maximuwm spesed (225,000 x g) to glute.

Quantifying the ¢RNA (IVT Product)

Use spectrophotometric analysis to determine the RNA  yield. Apply the
convention that 1 OD at 260 nm equals
40 ng/ml RNA.

Check the 0D at 260 nm and 280 nm to determine sample concentration and
purity.

Maintain the AZ60/A280 ratio close to 2.0 for pure RNA {(ratios between
1.9 and 2.1 are acceptable).
For guantification of ¢RNE when using total RNA as starting material, an
adjusted cR¥A vield must be calculated to

reflect carryover of unlabeled total RNA. Using an estimate of 100%

carryover, use the formula below to

determine adjusted ¢RNA yield:

adjusted oRNA vield = RNAm - {(total RNAi) {v)
RNAm = amount of ¢RNA measured after IVT (ng}
total RNAIL = gtarting amount of total RNA {ug)

v = fraction of c¢DNA reaction used in IVT

Fragmenting the ¢RNA for Target Preparation
For fragmentation, uss the adjusted ¢RNA concentration.

1. Add 2 ul of 5x Fragmentaticn Buffer for every 8 ul <f RNA plus H20.

20 pg ¢R¥A 1 to 32 ul
85X Fragmentation Buffer 8 pl

RNase-free water to 40 ul

Total volume: 40 nl
2. Incubate at $4°C for 30 minutes. Immediately, put op ice following the
incubation.

Preparing the Hybridization Target
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min

Standard Array (ul) Final Cong.
Fragmented cRNA 15 ug 30 0.05 pg/unl
Cligo B2 (3 nM) 5 50 pM
20x Control Spike 15 1.5, 5, 25, 100 pM
(Bio B, C, D, Cre}
Herring Sperm DNA 3 0.1 mg/ml
Acetylated BSA 3 0.5 mg/ml
Hu cot-~1 DN2 (1 wmg/ml) 30 0.1 mg/mi
2¥ MES Hyb Buffer 150 X
H20 64
Final Volume 300
4. Aliguet 270 ul wmaster mix into tubes and add 20 pl of fragmented cRNA to
gach. This is the Hybridization Mix.
5. Boguilibrate the probe arraye ie room temperature immediately before use.
6. Fill the probe array with 1Ix MES Hyb Buffer, and incubate in the
rotigeerie oven for 10 wminutes at 45°C, €0 rpm.
7. Heat the Hybridization Mix in a 9%°C waterbath for 5 minutes.
8. Transfer the Hybridization Mix to & 45°C waterbath for 5 minutes.
9. Centrifuge the Hybridization Mix for 5 minutes at maximum speed.

10. Remove the Ix MES Hyb Buffer from the probe arravs.
11. Fill the probe arvay with the top 200 ul of the Hybridization Mix.

12. Seal the septa with Tough-Spots.
13. Hybridize the probe array at 45°C, 60 RPM for 19 hours.
14. Wash, stain and scan the probe array according to the Affymetrix

protoccls.

Affymetrix Materials

Item Vendor Catalog #

T7-{dT) 24 primer Biosesarch Technolgies custom

Control spikes in-house -

Superscript II/5X Rirst Strand Buffer/0.1 M DTT Invitrogen 18064-014
5X Second Strand Buffer Invitrogen 10812-014
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ENZ§3§%§%f¥§fiﬂD 60%Fi?ffﬁia$ labeling kit Affymetrix or ENZO 900182
(ENZO) '

GeneChip Sample Cleanup Moduls Affymetxix 900371

Acetylated Bovine Serum Albumin Iﬁvitrogen 15561-020

Goat IgG - Reagent Grade Sigma I-5256

Anti-streptavidin antibody (goat), biotinylated Vector Labs BA-0500
R-Phycoerythrin Streptavidin Mclecular Prebes 8-866

20X SSPE  BioWhittaker 51214

Bukaryotic Control it Affymetrix 500262

Water, Molecular Biclogy Grade Ambion 9934
Human Cot-1 DNa Roche 1-~381-074

5 M NaCiJRNase—free, DNase~-free Anbion o760
Antifoam 0-30 Sigma A-8082

10% Tween-20 Pierce Chemical 28320

MES Free Acid Monohydrate Sigma M5287

MES Sodium Salt Sigma M3885

EDTA Disodium Salt, 0.5 M sclution Sigma E748%

Tough Spots, Label Dots USA Scientific geo2

GeneChip Hybridization Oven 540 Aifymetrix 800138
GeneChip Scanner 3000 w/Workstation Affymetrix 00-0074
Fluidics gtation Affymetrix 00-~0081

Autoloader w/External Barcode Reader Affymstriyx 00-0129

Quantitative PCR
cDNA Synthesis

Component Volume (ul)

10X RT Buffer io

25X dNTP mixture 4

10X Random Primers 10

MultiScrzibe BT g

(500/uL)

RiNasae-frae H20 21

RNA (100ng) 50

Final Volume 100

Incubation Conditions

25° for 10 minutes

37° for 2 hours
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Taqlet4ReBdsion using the ABI Prism 7700 Seguancing Detector:

Component Volume (ul) B
TagMan Universal PCR 25
Master Mix (2X)
TagMan probe {20X) 2.5
(Agsays-on-Demand™)
CDN& (100ng) 2
H2C 20_.5
Final Volume 50

Thermal Cyeling Conditions

853° for 10 minuteg
40 cycles : 95° for 15 seconds
| 60° for I minute
* TagMan probes : Assays-on-Demand™ (TagMan® MGB probes, FAM™ dye-labeled)
° aAmplification of the endogenous control, GAPDH (probe concentration 100nM,

forward & reverse primer concentrations 200mM) , was performad to

standardize the amount of sample RNA (cDNA} added to each reagtion.

Relative gquantitation was performed using the standard curve method. For
quantitation normalized to an endogenocus control, standard curves ware
prepared for both the targst and the endogenous reference. Tor each
experimental sample, the amount of target and endogenous reference was
determined from the apprepriate standard curve. Then, the target amount was
divided by the endogenocus reference amount te obtain a normalized target
value, One of the experimental samples served as the calibrator, or ix
sample. Hach of the normalized target wvalues was then divided by the

calibrator normalized target value to generate the reiative expression levele.

Experimental Results:

Experiments were conducted uging the methods and materials described
above. Results of these experiments are illustrated in Figures 5-%, as
discussed balow.

Figure 5 provides an TO50 summary chart of the data obtained in
enalyzing non-small cell lung cancer {“NSCLC"} cell lines for sensitivity or
resistance to apoptotic activity of Apo2lL {+ 0.5% fetal bovine serum “FBS” or
10% PFBS) or DRS monoclonsl antibody ‘“mab”, cross-linked SXL” or not
crosslinked, + 0.5% fetal bovine serum “FBS" or lo%‘FBs} as measured in MTT
cytotoxicity assays.

Figure 6 provides an I050 summary chart of the data obtained in
analyzing pancreatic cancer cell lines for sensitivity or resistance to

apoptotic activity of Apo2ZlL {(+ 0.5% fetal bovine serum “FBS" or 10% FB8) or
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UR3 monoclonal antibody “mab”, cross-linked “X1 or not crossiinked, + 0.5%
fetal bovine serum “FBS" or 10% FBS) as measured in MIT cytotoxicity assays.

Figure 7 provides an IC50 summary chart of the data obtained in
analyzing non-hodgkin’'s lymphoma cancer ("NHL"”} cell lines for sensgitivity or
resistance to apoptotic activity of Apo2L (+ 10% fetal bovine serum “FBS”) or
DR5 monoclonal antibody “mab”, cross-linked YELY or not crosslinked, + 6.5%
fetal bovine serum “FBSY or 10% FBS) as measured in MTT cytotoxicity assave.

Figure 8 pxovides a comparison of sensitivity ({“sen”) or rezistance
{*RES") of salect NSCLT, Pancreatic, and NHL cancer cell lines to DRE antibody
and the correlation to expressicn of GalNac-Tl4, as measured by GalNac-T14
mRNA expression.

Figure & provides a bar diagram graph- of various NSCLC, pancreatic, and
NHEL cell. lines ranked (in descending order) by levels of GalNac-T14 mBNA

expression patterns.

***'kk*********‘k********'k‘k****jk***********************’k'}:*%

The apoptotic cell death program plays important =roles in the
development and homeostasis of multicellular organisms {Danial et al., Cell,
116:205 {2004)). Intracellular stimuli can trigger apoptosis through the cell-
intrinsic pathway, which relies on members of the Bcl-2 gene superfamily to
activate the apoptotic caspase machinery {(Cory et al., Nat. Rev. Cancer, 2:647
{2002)). Certain cytokines that belong to the tumor necrosis factor {'TNF}
superfamily can activate apoptosis through the cell-extrinsic pathway, by
interacting with some receptors that contain a functional apoptosis-inducing
‘death domain’ (DD} (Ashkenani et al., Bcience, 281:1205 {1998)). Pas ligand
(Fasl) stimulates apoptosis through Fas {(Apol/CDeS), while Apo-2 ligand/THF.-
related apoptosis-inducing ligand (Apo2L/TRATL} triggers apoptosis through DR4
{(TRAIL-R1) and/or DES (TRATL-R2} (LeBlanc et al., Cell Death Differ., 10:86
{2003)) . Upon binding their cognate ligand, these receptors bind the adaptor
molscule FADD (Fas associated death domain), which recruits the apoptosis-
initiator cagpase-8 to form the death-~inducing sigmaling complex (DISC) (see,
&g, Kischkel et al., EMBO J., 14:5579 (1995} ; FKischkel et al., Immunity,
12:611 (2000)). DISC-association stimulates caspase-8, which in turn cleaves
and activates effector proteases such as cagpase-3, 6, and 7 to execute the
apoptotic death program. In many cell types, cross-talk to the cell-intrinsic
pathway cen further amplify the cell-extrinsic dsath signal (Scaffidi et al.,
J. Biol. Chem., 274:1541 (1999)}. Apo2L/TRAIL induces apoptosis in a variety
of tumer cell types with little or no effect on normal tissues, suggesting
that it may be useful for cancer therapy (ses, eg, Ashkenazi, Nat. Rev.
Cancer, 2:420¢ (2002); Kelley et al., Cuzr. Opin. Pharmacol., 4:333 (2004)).
Alteratione in wvarious compenents of the apoptosis pathways can reduce
ApOZL/TRAIL sensitivity in specific cancer cell lines (Igney et al., Nakt. Rev.
Cancer, 2:277 (2002)). '

Various experiments were performed according to the methods and
protocols set forth below, and the data is provided in Figuresd 10-15.
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10 examine sensitivity to receptor activation, cell survival was tested
as a function of Apo2L/TRAIL concentration in a panel of human cancer cell
lines, including 23 pancreatic adenocarcinomas, 18 malignant melanomas, and 36
colorectal adenccarcinomas (Fig. 10A and data not shown) . This analysis
classified 29/77 (38%) of the cell lines as highly or moderately sensitive to
Apo2L/TRAIL, The Apo2L/TRAIL ¢oncentration required for achisving 50% cell
death in these 29 cell lines ranged from 3 to 800 ng/mL, with 2 mean of 250
ng /mi,

The ¢ell iine pansl was also examined by gene-expression profiling,
using a microarray of 54,613 gene-prche sets. Albeit with some excaptions,
pancreatic cancer and wmelanoma cell lines that displayed gtrong or
intermediate sensitivity to ApolL/TRAIL expressed significantly higher mRNA
levels of the O-glvcosylation enzyme ppGalNAcT-14 than corresponding resistant
cell lines (p=0.5x10"* by Pisher’'s exact test, cutoff assigned iteratively at
750 for pancreatic carcinoma and 200 for melanoma; (Fig. 10B) .. Most of the
ApolL/TRAIL-sengitive colorectal cancer cell 1iﬁes showed high mRNZA expression
of the related O-glyecosylation enzyme ppéalNAcT-3, although several resistant
cell lines also expressed this gene, resulting in a weaker, yet significant
difference (p=0.026, cutcff assigned at 2000) (Fig. 10C, bottom) . Exceptions
in the entire panel were: {a) 5/29 {17%) cell lines that were gsensitive, vet
expresssd ppGallNAcT-14 or ppGalNAsT-3 below cubtoff levels; (b) 16/48 (33%)
resistant cell lines that nonetheless had PpGalNAcT-14 or ppGaliacT-3 levels
above cutoff. By examining mRNA expression of other O-glycosvlation snzymes in
the colorsctal cell lines, highar levels of Fut-€ were daetected in 10/12 (83%)
sensitive as compared to 6/24 {25%) resigtant cell lines (p=0.013; cutoff
assigned at 200) (Fig. 10C, top). The combined expression of ppGalNAcT-14 in
pancreatic cancer and welanoma with Fut-6 in colorectal cancer cell lineg
correlatad very strongly with Apo2L/TRAIL seneitivity (p=1.83x10"7, Na77).
This gemne-set correctly predicted sensitivity or resistance for 23/33 {72%)}
marker-positive and 3%/4% {87%) marker-negative cell lines, respectively.

Apo2L/TRAIL sensitivity was also examined in vive using tumor
xenografts. A 5-day RApo2l/TRAIL treatment of mnice harboring tumors derived
from the Fut-§-positive colorectal gancer cell lines Colo205 and DLD-1 causad
tumor regression followed by a greatly delayed tumor progression {Fig. 10D},
In contrast, twmors derived from the Fut-6-negative colorectal cancer cell
lines Colo320 and RKO did not respond to this treatment,

Preincubation of the PpEalNACT-3/Fut-6-pogitive Colo205 cell line with
the pan O-glycosyl transferase inhibitor benzyl-GallNac (Delannoy et al.,
Glycoconj., 13:717 (1996)) markedly reduced sensitivity to Apo2L/TRAIL (Fig.
112}, suggesting a Ffunctional link between O-glycogylation and Apozl/TRAIL
éignaling. Tc examine this further, specific small interfering (si)RNA
cligonucieotides were used that target PpGalNacT~14, ppGalNacT-3, or Fut-§
WREA. To exclude off-target effacts, wiltiple, non-overlapping 2iRNZs were
synthesized for each gene and wverified their ability to reduce target
expresgion by quantitative RT-DCR (fig. 14R). We confirmed s=iRNA specificity
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further with a mutant ppGaiNacT-14 plasmid containing 6 ‘silent’ nucleotide
changes within the siRNA-targeted region (Editorial, Nat. Cell. Biol., 5:4a89
(2003} ) {(fig. 14B). Transfection of the ppGalNacT-l4-positive PSN-1 pancreatic
carcinoma and Hs2%4T melancma cell lines with ppGaliacT-14 2iRNA subgtantially
reduced sensitivity to ApoZL/TRAIL, while caspase-8 siRNA, as expected,
provided essentially complete protection (Fig. 11B}. Similaxly, transfection
of PLD-1 or CL70 colerectal cancer cells with GalNAcT-3 or Fut-6 siRNA
gignificantly diminished sensitivity to ApolL/TRAIL (Fig. 11C and fig. 14C).
In sum, SalNAcT-14 giRNA reduced sensitivity to Apol:L/TRATL in 4/5 pancrezstic
mancer and 2/2 melanoma c¢ell lines, while ppGaliAcT-3 or Fut-& giRNA each
reduced sensitivity in 2/3 colorsctal cancer cell linse. By contrast,
transfection of PSN-1 or Hs294T cells with GalNAcT-14 siRNA did not alter
sensitivity to the topoisomerase II inhibitor etoposide (fig. 14D) . Similarly,
transfection of PEN-1 or CL70 cells with GallNAcT-14 or GalNAcT-2 siRNA did not
affect sensitivity to the broad-spectrum protein kinase  inhibitor
staurosporine (fig. 14E). Because bhoth etoposide and staurosperine stimulate
apoptogis through the g¢ell-intrinsic pathway (Wsi et al., Sclencs, 292:727
(2001}, thege studies suggested that O-glycosylation enzymes may wmodulate
apoptosis signaling through the cell-extrinsic pathway.

Tranefection of HEK293 cells with pplGalNAcT-14 revealed ¢ell death when
cotransfected with DR4 or DR5, but not the related rsceptors Fas and TNFR1 or
the cell-imtrinsic pathway agonist Bax (Fig. 11D). Furthermore, ppGalNAcT-14
transfection increased the Apol2L/TRAIL sensitivity of the reslstant cell lines
H1568 melanoma (Fig. 11E) and PA-TU-8%02 and PL-45 pancreabtic carcinoma (Fig.
1L4F), but did.not alter sengitivity to etoposide (data not shown). In total,
GalNACT-14 overexpression sensitized 4/7 cell lines Lo hpoiZL/TRAIL.

The effect of siRNA knockdown of ppGalMacT-14 opr PFut-6 was examined on
ApQ2L/TRATL-induced caspase processging. In PSN-1 and DLD-1 cells transfected
with control siRNA, ApcZL/TRAIL induced essentially completes processing of
caspage-8, leading to cleavage of Bid, caspase-% and caspase~3 (Flg. 123).
Transfection with caspase—srsiRNA praeventad these events. Kuockdown of
ppdalNAcT-14 in PSN-1 cells or Fut-6 in DID-1 cells also warkedly attenuated
ApolL/TRATL-induced processing of caspase-8, Bid, caspsase-2, and caspase-3
(Fig. 1z24), and stimulation of caspase-3/7 activity (Fig. 12B). The
ApolL/TRAIL-resistant RKO and SWi417 colorsctal cancer cell lines, which
exprags low levels of ppGalNAcT-3 and Fut-6, showed a similar block at ths
level of caspase-8 processing (fig. 152). Thus, O-glycosylation enzymss may
modulate the Apo2L/TRAIL pathway upstream of events that lead to caspase-8
activation.

Caspase-§ activation reguires DISC assewbly (Ashkenazl et al., Science,
281:2305 (1998}})., Analvsis of the Apo2L/TRAIL DISC {Kischkel et al., Immunity,
12:611 (2000)) ir PSN-1 and DLD-1 cells indicated that knockdown of ppGalNacT-
14 or Fut-6 reduced the recrultment of FADD and caspase-8 to the DISC, the

procassing of DIsC-bound caspase~8, and the stimulaticn of DISC-associated

" gaspage-8 enzyme activity (Sharp et al., J. Biocl. Chem., 280:19401 (2005})
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DR4 and DR5 {Fig. 12C, fig. 15B, and data ﬁot shown) . Thus, ppGalNacT-14 and
Fut~-6 do not appsar to modulate apoptosis by affecting cell-surface receptor
levels or Apo2L/TRAIL binding. Consistent with this, 2polL/TRAIL semsitivity
in the 77-cell line panel did not show significant correlation with cell-
zurface expregssion of the cognate gignaling receptorg DR4 and DR5S or decoy
receptors DeRl and DeR2 {(data not shown) . Purthermors, most siRNAz against
ppGalNAcT-14, ppGalNacT-3, or Fut-6 did not alter the levels of DR4 and DRSS on
PSN-1, €170, or DLD-1 cells (fig. 15C). Two =2iRNAs did cause a detectable
decrease in DR4 and DR5 in certain cell lines (fig. 15C). Howevér, other
2iRNAz against the same enzymes inhibited ApolL/TRAIL-induced apoptesis
without affecting receptor levels.

The extracellular domain (ECD) of human DRS was expressed in chinese
hamster ovary cells, the secreted protein purified, subjected to acid
hydrolysie, and the associated moncosaccharides were analyzed (Fig. 134).
Consigtent with the absence of predicted N-glycosylation sites in the DRE BOD,
we did not detect W-linked glycans. However, two samples from 2 independent
experiments displaved 3 moles of Gal¥NAc and 3 wmoles of Gal per mole of DRSS ECD
{Fig. 1334}, suggesting ©O-linked modification of three gites on DRE with the
core glycan Gal¥MAc-Gal.

Protein O-glycosylation modifies serines or threonines. Using a
previously established bicinformatics tool for prediction of potential 0O-
glycoeylation sites (http://www.cbs.dtu.dk/services/Net0Glye) (Julenius et
al., Glyccbiology, 15:153 (2005)), we identified two such regioms in the
common ECD seguence of the lomg (DR5-L) and short (DRE-8) splice variants of
human DRE, and a third site within the altermatively spliced region (Fig.
13B) . The first amino acid segment (74-77) containg 3 serines; the second
(130-144) has 5 threonines, while the third has 4 threonines and 3 sarines.
Murine DRSS has seguences similar to the first 2 segments, with 2 serines and 4
threonines, respectively, while human DR4 alsc has 2 similar sequences
containing 1 serine and & thresonines. To test whether these sites might be
important for post-translational modification of DRE, a set of DREL and DRSS
mutants were made, replaced by alanines either the © threonines of geguent
130-144 {(DBESL-B3T, DRBS-3T) or these same 3 threonines as well ag the 3 serines
of segment 74-77 (DRSL-5T38, DRS5S-5T38). DR5 antibody immunchlot of lysates
from HEX233 cells transfected with DRIL or DRSS revealed the presencs of the
expected DRSL or DRSS bands (Flg., 13C). The antibody also detected DR5 bands

-of higher molecular weilght (MW), which bscams mors abundant upan co-

transfection of DR5L or DRSS with ppGalNAcT-14 as compared teo contrel (Fig.
13C, astexrisks). The abundance of these higher MW bands and their augmentation
by ppGalNAcT-14 were significantly diminighed with DRSL-5T or DRSS-5T7 and
nearly abolighed with DR3L-5T38 or DR5S-5T38, as compared to the wild typs
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substitution gradually reverses this effect. Transfection of HERK293 celis with
murine DRE or human DR4, DRESL, or DR35S revealed cell death (Fig. 13D); each
DRE mubant digplayved less activity than ites corresponding wildtvpe construck,
with DR5S-5T3S {which lacks all three sites) having the weakest activity.
Cotransfection with ppGalNAcT-14 maxkedly enhanced cell death by all the DR4
and DRS congtructe except DRBES-5T38, which showed significantly less activity.

A méjority of normal-tissue and tumor samples from cancers of the skin,
lung, pancreas, breast, ovary, endometrium, and bladder, or from non-Hodgkin's
lymphoma displayed ppGalNAcT-14 wRNA expression below cutcff values
{determined at 500 for most cancers and at 200 for skin cancers, Fig. 13E8).
However, a significant subset of the tumor samples, ranging from 10% in
Lobular bresast cancer to 20% in lung cancer and diffuse large B-call Lymphoma,
showed overexpression of ppGalNAcT-i4. Some cancer samples had nRNA expression
ievels more than 1000~-fcld above the corresponding normal tigsues. The dynamnic
expression of ppGalNAcT-14 in cancer suggests that this gens, and possibly
other related enzymesz, may provide useful biomarkers for identifying tumors
with greabter gensgitivity to Apo2L/TRATL.

O-linked glycans display extensive structural diversity, and they
modulate various aspects of plasma membrane protein bioclogy, including
conformation, aggregation, trafficking, half-life, as well as cell adhesion
and signaling activity (Hang et al., Bioorg. Med. Chem., 12:%021 (2008);
Hanisch, Riol. Chem., 3B2:143 {(2001}). Cancer cells often exﬁibit dramatic
altaerations in O-glvcan profiles, creating unigus tumor-associated
carbohydrate antigens (érockhausen, Biochim. Biophys. Acta, 1473:67 (1899);
Dube =t al., Nat. Rev. Drug Discovery, 4:477 (2005); Fuster et al., Nat. Rev.
Cancer, 5:526 (2005)). CO-glycogylation also plays an important role in the
homing of btumor cells to specific sites of metastasis {Fuster et al., Cancer
Res., 63:2775 (2003); Ohvama et al., BMBO J., 18:1516 {1%99); Takada et al.,
Cancer Reg., 53:354 ({18923}). A significant subset of primary tumor samples
from a variety of human cancers shows elevated expression of the O-
glycosylation enzyme ppGalNAcT-14, including colon and colorectal cell

gamples, melanoma cell samples and chondrosarcoma ¢ell samples.

METHODS

Materials.

Cell culture reagénts wera purchased from Gibco (Invitrogen/Gibco, Carlsbad,

CR) , nontagged soluble Rpol2L/TRAIL was preparsd as described earlier (Lawrence

et al., Nat, Med., 7:383 {2001)), the CO-linked glycosylation inhibitor Benzyl-
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stoposide and staurosporine) were from Sigma Aldrich (St. Louils, MO).

Cell culture and cell lines,

All 119 human carcinoma cell lines (for names and catalog numbers see
supplemental data) were obtained from ATCC or DSMZ (Braunschweig, Germany) and
cultured at 37°C and 5% CO; in RPMIL1640 supplewmented wikh 10% heat inactivated
fetal bovine serum, 2 @M L-glutamine and 10 mM HEPES without antibiotics like
penicillin/streptomycin. 293 human ewbryonic kidney cells (catalog number CRL-
1573} were also obtained from ATCC and cultured in 100% Dulbecco's modified
Eagle's medium supplemented with 10% F3S. The O-glvcosylation mutant CHO cell
line, 1dlD CHC, was licensed frow Dr. Monty Xreiger, MIT (Boston MA).

Cell wiability assays and apoptosis assays.

Tc determine ICBY for Apcl2L/TRAIL, cells were plated in triplicate in 96 well
plates, aliowed to adhere for 24 hours and then treated with recombinant human
Apo2L/TRATL in increasing concentratioms, up to 1000 ng/ml. After a 72h
incubation, they were then subiected to a viability assay - MIT assay (Pilerce)
or CeilTiter-Glc ILuminescent Cell Viability Assay (Promega) - as per the
manufacturer’s protocel. Bach cell viability experiment was repeated at least
three times in low (0.5%) and high {10% FBS) serum and intermediate sensitive
cell lines are defined by variability between the IC50s of independent
experiments or between low and high serum. We defined a ¢ell line as sensitive
based on apeoptosis induction of at least 50% of the cells at an Apo2L/TRATL
concentration of I ug/ml and as intermediately sensitive based on variability
of the amount of apoptosie induced in independent experiments or in presence
of low (0.5%) versus high {(10%) serum. Apoptosis was guancified by flow
cytometric analysis of the average percsntags of harvested cells {(adhsrent +

floating in the medium) stained with Annexin V (BD Pharmingen) .

Microarray Hybridization and data amalysis.

Total cellular RNA was prepared from unireated cells {3 x 103) using the
ENeasy Kit {Quiagen}. Labeled CcRNA was prepared and hybridized to
oligonuclectide microarrays (Ul33P GeneChip; Affymetrix Incorporated, Santa
Clara, CA) as described previously {(Hoffman et al., ¥Nat. Rev. Genetics, 5:229‘
{2004} ; Yauch et al., Clin. Cancer Res., 11:8686 (2008)). Scanned image files
ware analyzed with GENECHIP .3.1 (Affymetrix), Spotfire, GenePattern and
Cluster/TreeView. To identify the most differentially expressed gemes between
sensitive and resistant cell lines, we subjected gene-expression values to a
variation filter that excluded genes with minimal variation across the samples
being analyzed by testing for a fold-change and absclute variation over
samples, comparing ratic of max and min (max/min) and difference betwesn max
and min (max-min) with predsfined values and excluding genes not chbeving both

conditions.
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E DNA fragment encoding ppGalNAcT-14 was cloned From cDNA pooled from
ApO2L/TRAIL sensitive cell lines and ingerted into the expression -plasmid
PCINA3.1 (Invitrogen) with an N-terminal Flag tag. This construct was then
subjected to site directed mubagenesis (Guikchange  Mutagenesis  kit,
Stratagene) to generate giRNA silent mutants that had 4-6 wobble basepair
alteraticns in the sgegqusnce homelogous to the giRNA, without changing the
protein ssquence, The mutations spanned a vegion of 10bp in the center of the
19bp eiRNA binding seguence. The DNA segquences for DR5Long and DRSEShort, DR4,
murine TRALL receptor, DR4, Fas {variant 1), TNFRI and Bax (beta variant) wers
cloned from c¢DNA pools and inserted inte the pRE expression wvector
(Gehéntech). O-glycosylation mutants of DRSL and DR5S were generated by sits-
specific mutation of four threonine to alanine residues, Mub4xTa (TL30, Ti3l,
T132, Ti135) or five threonine to alanine residues MutSxTA {(T130, T13l, Ti3z,
T13B, T143). Transient transfection 4into HEK293 cells with expression
constructs of proapoptotic meolecules wsre done in € well plstes at a
concentration of 0.5 ug/well of the proapoptotic molecule and 2.0 ug of
PpGEallacT-14 or a vector control. Cells were transfected using Lipofectamins
2000 according to the manufacturer’s protocol. Following a 48k incubation,
cells were subjected to apoptosiz apalyesis.

Te generate retroviral constructs ppGalNAcT-14 and mutants were cloned
into the pQCXIP retroviral wvector (Clontech). High titer tretroviral
supernatants were gensrated using the PNX-Ampho helper cell line. Packaging
cells were transfected using Calcium Phosphate (Invitrogen). Supsrnatants were
isoiated 48h after Gtransfection and added to target cells along with
iomicrog/mi polvbrene, £ollowed by a 1h centrifugation step at 2700 rpm to
enhance infection. Following transduction, cells were subjected te gelection

with 2microg/ml puromycin.

2iRNA desgign and transfection protocols.
The =iRNAs against ppGallNAcT-14, ppSalWacT-3, Caspase-8 and DRS were designed

by Dharmacon {Lafavette, CO) using their proprietary selection critaria. The
selected geguences were:

SiGalNACT—lé (l}:_5‘ GACCATCCGCAGTETATTA~ATAT 37 (=14-4) (SEQ ID NO:15)
giGalNACcT-14 (2): B' ATACAGATATGTTCGETOA-JTAT 37 (=14-6) (SEQ ID NO:18)
‘giGalNacT-3 {1): 5! CCATAGATCTGAACACGTdeTdT 3" (=3-2) (BEQ ID NO:17}
5iGalNhcT-3 (2} : 5' GCAAGGATATTATACAGCA-ATAT 3' (=3-7) (8EQ ID NO:18}
siFut-6 (1) 5' GUACCAGACACGCGECAUA-ATAT 3' (=6-1) {SRG ID NO:19)
siFut-6 (2} 5' ACCCAGAGGUCAUGUACAR-ATAT 2' (=6-2) {SEQ ID NO:20)

siCaspase-8: 5' GEACRAAGTTTACCAAATG-ATAT 3' (SED THh NO:21)
silRNAs were purchased as doubls stranded RNA oligonucleotides and transfected
inte the respective cell lineg at a final concentration of 25 nM for each

S1RNZ. =iRNA duplexes against a non-targeting sequence (Dharmzcon) was used as
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revebdel. trdAdkded 4 where cells are added in suspension to the pre-plated
lipid-siRNA complexes. Concentrations for Lipofectamine2000 were ac per the
manufacturer’s protocol. After 48k incubation, cells were harvested for wRNA
anélysis or dincubated with recowbinant human Apo2L/TRAIL, etcposide or
staurogporine for an additional 24-72h for wiability assavs or for 4, 8 or 24h
for Western blot analysis.

Inhibition of O-glycosylation with Benzyli-a-GalNic,

Colo205 cells were grown in the presence of Benzyl-a-GalNAc {2mM or 4mM) for
72 hours. At thie point they were replated into 96 well plates, allowed bo
adhere for 24 hours, while still in the presence of ths inhibitor. They wers
then stimulated with increasing concentrations of Apo2L/TRAIL as indicated and
subjected to & viability assay.

Quantitative PCR.

GalNacT-14 and GalNacT-3 transcript exprezgion levels were assesgsed by
quantitative RT-PCR using standard Tagman technigques. Transcript levels wers
normalized to the hougekeeping gens, GAPDE and results are exprasged as
normalized expression values (=27°%). Primer/probe sets for the GalNacT-14
{cat#: Hs00226180_ml_GT14), GalNacT-3 (cat#:Hs00237084_mi_GT3) and GAPDH
(cat$: 40286¢) were purchased from Applied Biosystems (Foster City, CA).

Immunoprecipitation, Western blot analysis and antibodies.

IP: Anti-ApozL {(2B11l; ATCC Acgession No. HB~12256), anti-DR4 (3G1 and 467,
ATCC Accession No. PTA-99) and anti-DR5 (3H3, ATCC Accession No. 12534, and
5C7) monoclonal antibodies were gsnervated at Genentech, Inc. uging receptor-Fo
fusion proteins ag antigens. Anti-DR4 (4G7) and anti-DR5S (507} monoclonal
antibodies, used to immunoprecipitate the Apo2L/TRAIL DISC, were conjugated to
agarose usging the ImmunoPure Protein G Ig@¢ Plus orientarion kit {catalog
number 44590} £rom Pierce. The anti-DR4 (3@1) and anti-DRS (3H3) monoclonal
antibodies, used for immuncdetection of DR4/5 in DISC immunoprscipitations,
were bictinvliated using HZ-link Sulfo-WHS-LC biotinulation ki= {vatalog number
21217} frowm Pierce. FLAG-tagged Apo2L/TRAIL was prepared and cross-linked with
anti-FLAG antibody M2 (Sigma) as described (Kischkel, Immunity, 12:611
(2000)) . These experiments were domne as previously described for Apol2L/TRAIL-
FLAG =+ anti-FLAG DISC analysis {Kigchkal, supra) . The DR4/5 DISC
immunoprecipitation experiments also were performed as described, except that
anti~DR4 {4G7) and anti-DRS {5C7). monoclonal antibodies were directly
conjugated to agarcse for the immunoprecipitation (Sharp et al., J. Biol.
Chem., 280:194G1 (2005)).

W2: B5x10°% cells per well were seeded in 6 well plates. For RNAL knock-down
experiments, cells were treated with differsnt siRNas for 48h followed by

Apol2L/TRAIL for 4, 8 or 24h. After the indicated periocds of time, cells wers
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For each sample 40 ug protein was separataed under reducing conditicons on 10%
or 10-20% gradient SDS-polyacrylamide gels. After transfer to nitroceliulose
membranes (Schleicher and Schuell) the wembranes were incubated for 1 in 10%
non-fat milk powder fcllowed by a 1h incubation with the folliowing primary
antibodies: goat anti-caspase-3 antibody (1:10060, R&D) rabbit anti-caspage-8
antibody {1:1000, Pharmingen), mouse anti-caspase-© antibody 5B4 (1:1000,
MBL}, rabbit anti-Bid antibody {1:1000, Pharmingen), rabbit anti-DRS antibody
(1:500, Cayman) or goat anti-actin antibedy (1:200, Santa Cruz Biotechnology) .
Membranes ware washed f£ive times with TBS / 0.05% Tween and then incubated
with the respective peroxidase conjugated affinity purified secondary antibody
{1:5000, Biorad) for 30 min. The mnembranes were washed again five times and
developed uging enhanced chemiluminescence (ECL, Amergham! and expogad to
Kodak Biomax films.

Flow cytometry/FACS analysig:

Surface expression of the TNF fawllv receptors DR4 and DRS was determined by
florescence~activated cell sorting (FACS) using a FACS Calibur flow cytomster
(Becton Dickinson Immunocytometry System, San Jose, CA). C170 and PON-1 cells,
transfected with indicated siRNAs for 48h, were stained withlo ng/ml primary
antibody, 4@7 (anti—DR4) or 3H3 (anti-DRS) or a mouse IgG control antibody for
1 b at 4°C. Cells were then washed with PBS and then incubated with =
fluorescein (FITC) conjugated goat anti-mouse secondary antibody {Jackson
Laboratories} for 30 min at 4°C. Cells were then analyzed by flow cytometry
uging & FACS Calibur flow cytometer,

Caspasse assays.

Caspase-3/-7 activities were assayed at 37°C in 40ul of caspase buffer (50mM
HEPES pH 7.4, 100 mM NaCl, 10 % sucross, 1mM EDTA, C.1% CHAPS and 10 mM DTT)
containing 160 uM of the fluorogenic peptide Ac-DEVD-AFC. Activity was
measured continucusly over the indicated time by the releage of AFC from DEVD-
AFC using a Melecular Devices fluorometer in the kinstic mode and with the
405-510 filter pair. For the assessment of caspase activity 20 g of total
cell protein (Tritom X-100 extracts) was used in 40 nl of caspase buffer
{containing 100 pM DEVD-AFC) .

Carbeohydrate analysis of CHO-derived DRS.

Moncsaccharide composition of CHO-cell-derived DR5 was obtained after
hydrolysis with 4 N TFA. Analysis of the released moncsaccharides was carried
out on a Dicnex BioLC HPLC system using high-performance anion-exchangs
chromatography coupled to a pulsed amparometiic detector.
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Animals and s.c. xenograft studies.

Female athymic nude mice (The Jackson Laboratory, Bar Harber, ME, USA) were
acclimated to Genentech’s animal housing facility for =z minimum of 1 week
before placed on experimental study. All of the experimental procedures were
approved by Genentech’'s Institutional Animal Care and Use Committee (IACAUCQ).
Mice were inoculated s.c. with 5 x 10° cells/mouse of Colo205, DLD-1 and RED
or 20 'x 10° cells/mouse of Colo320HSR human colon carcinoma cells {American
Type Culture Cellection). Tumor measurements were collected by a digital
caliper and tumor volumes calculated using the formula 070 (A= length)
(B=width)®. Onece tumors reached a wvolume of ~150 - 200 mr’, mice were randomly
grouped and treatment administersd intraperitoneally (i.p) with wvehicle or
Apo2L/TRAIL (60 mg/kg/day) on dave 0 - 4.
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WHAT IS5 CLAIMED IS:

i. A method for predicting the sensitivity of a mammalian tissue or cell sample
to ApolL/TRAIL polypeptide, comprising tThe step of

examining the mammalian tissue or cell gample to detect expression of
GalNac-Tl4, wherein expression ¢f sald GalMNac-Tl4 is predictive that said tissue
or cell sample is sensitive to apoptosis-inducing activity of ApcZL/TRAIL
polypeptide.

2. The method cf claim 1 wherein said expression of GalNac-Tl4 is examined by
detecting expression of GalNac-T14 mRNA.

3. The method of claim 1 wherein said expressicn of GalNac-Ti4 is examined by
immunohistochemistry.

4. The method of claim 1 further comprising the step of examining expressicn of

DR4, DRSS, DcRL, or DcRZ receptors in said tissue or cell sample.

5. The method of c¢laim 1 wherein said tissue or cell sanple comprises cancer
tissue cor cells.

6. The method of claim 5 wherein said cancer cells are pancreatic, lymphoma,
non-small lung cancer, colon cancer, colorectal Cancer, melancma, or
chondreosarcoma cells or tissue.

7. A method for inducing apoptosis in a mnmammalian tissue or cell sample,
comprising the steps of:

examining the mammalian tissue or cell sample to detect expressicn of GalNac-
Tl4, and subseguent to detecting expression of said GalNac~Tl4, exposing saig
tissue or cell sample to an effective amount of BApoZl/TRAIL polypeptids.

8. The method of claim 7 wherein said expression of Gal¥ac-T1l4 is examined by
testing for expression of GalNac-T1l4 mREA.

9. The method of claim 7 wherein said expression of GalNac-Tl4 is sxamined by
immunohistochemistry.

10. The method cf claim 7 further comprising the step of examining expression of
DR4, DRS, DcRl or DcRZ receptors in saild tissue or cell sample.

11. The method of clalm 7 wherein sald tissue or cell sample comprises cancer
Tissue or cells.
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12. The methdd &f’'claim 11 wherein said cancer cells are pancreatic, lymphoma,
non-small lung cancer, colon cancer, colorectal cancer, melanoma, or
chondrogarcoma cells or tTissue,

13. The methed of claim 7 wherein said cells are exposed to an effective amount
of Apc2L/TRAIL pelypeptide comprising amino acids 114-281 of Figure 1 (SEQ ID
NO: 1),

14. The method of claim 7 wherein said Apo2L/TRAIL polypeptide is linked to a
poivethylene glyveol melecule.

66



at-1.1

15, The method of claim 7 wherein said ApolL/TRAIL is a
polypeptide comprising aminc acids 41-281 of Figure 1 (SEQ ID NC:1) or a

biclogically active fragment thereof.

15. The method of claim 15 wherein said Apo2L/TRAIL is a
polypeptide comprising amino acids 114-281 of Figure 1 (SEQ ID NO:1).
17. The method of claim 11 wherein sald cancer cells are non-small cell

lung cancer cells.

18. The use of an effective amount of ApcZL/TRAIL polypeptide in &
method of manufacturing a medicament for use in a method of treating a
disorder in a mammal such as an immune related discrder or cancer,
wherein said medicament 1is to be administered to sald mammal after

expression of GalNac-T1l4 is detected upon examination of said mammalian

tissue or cell sample.

19. The use of <c¢laim 18 wherein sald exprsssion of GalNac-Ti4 1is

examined by detecting expression of GalNac-T14 mRNA.

20, The use of claim 18 wherein said expressicn of GalNWac-Ti4 1is

examined by immunohistochemistry.

27. "he use of claim 18 wherein said examination ¢f said tissue or cell
sample further comprises examination for expression of DR4, DRS, DcRl or
DCcRZ2 receptors.

22, The use of claim 18 wherein said tissue or cell sample

comprises cancer tissue or cells.
23. The use of claim 22 wherein said cancer cells or tissue

comprises pancreatic, lymphoma, non-small lung cancer, colon cancer,

colorectal cancer, melanoma, or chondrosarcoma cells or tissue.

&7
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RpolZL/TRAIQ2viypeptide comprising amino acids 114~281 of Figure 1 (SEQ

ID NO:1) is administered to sald mammal.

25. The use of claim 24 wherein a chemctherapeutic agent(s) or radiation

therapy is also administered to said mammal.

26. The use of claim 24 wherein a cytokine, c¢ytotoxic agent or growth

inhibitory agent is also administered to said mammal.

27. The use of claim 18 wherein said Apo2L/TRAIL polypeptide
is linked to a polyethylene glycol molecule.

28. The use of claim 27 wherein said ApoZL/TRRIL is a polypeptide
comprising amino acids 114-281 of Figure 1 (SEQ ID NO:1l).

29. The use of claim 18 wherein sald ARpolI/TRARIL polypeptide
consists of amino acids 114-281 of Figure 1 (SEQID NO:1l).

30. The use of an antibody or a polynucleotide in a kit or an article of
manufacture to detect expression of GalNac-Tl4d in a mammalian tissus or
cell sample for predicting the sensitivity of said mammalian tissue or

cell sample to Apo2L/TRAIL, wherein expression of said GalNac-T1l4

bt
1]

predictive that sald tissue or cell sample is sensitive to apoptosis-
inducing activity of RpolZL/TRAIL.

31. The use of claim 30 wherein said expression of GalNac-T14 1is
examined by detecting expression of GalNac-TI4 mRNA.

32, The use of «c¢laim 30 wherein said expressiocn of GalNac~T14 1is
examined by immunchistochemistr

33. The use ¢f claim 30, wherein the detection further comprises
examining the expression of DR4, DR, D¢Rl, or DcRZ receptors in said

tissue or cell sample.

34. The uses of claim 30 wherein said tissue or cell sample

comprises cancer tissue or cellis.

35. The use o¢f claim 34 wherein said cancer cells are pancreatic,
lymphoma, non-small lung cancer, colon cancer,
Colorectal cancer, melanoma, or chondrosarcoma cells or

tissue.
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36. The use of a kit or an article of manufacture in a method of
predicting wheather mammallan tissue or cells will be sensitive to
apoptosis induction by ApolL/TRAIL peolypeptide, the kit or article of
manufacture comprising a c¢ontainrer and a label on said container,
wherein a composition 1s contained within said container, and the
composition includes a primary antibody that binds to GalNac-T14, the
label on said

contalner indicates that the composition can be used to evaluate the
presence of Gallac-Tl4 in at least ons tfype of mammalian cells, and
instructions for using the GalNac-T14 antibody for evaluating the

presence of GalNac-Tl4 in at least one type of mammalian cells.

27. The use cof a kit or article of manufacture of claim 36 wherein said

antibody is a GalNac-Tl4 monoclional antibody.

38, The use of a kit in a method of predicting whether mammalian tissue
or c¢ells will be sensitive tco apoptosis induction by ApolL/TRAIL
polypeptide, the kit comprising a container, a label on said container,
and a composition contained within said container; wherein the
composition includes a polynucleotide that hybridizes to a complement of
GalNac~T1lé polynucleotide under stringsnt conditions, the label on said

container indicates that the composition can be used to evaluate the

presence of GalNac-Tl4 in at least one type of mammalian celis, and

instructions for

using the polynucleotide for evaluating the presence of GalNac-Tl4 RNA
or DNA in at least one type of mammalian cells.
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