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APO 2 LI GAND/ TRAI L FORMULATI ONS FI ELD OF THE | NVENTI ON

The present invention relates generally to Apo2L/ TRAIL
wouoisfizzati on i nvol ving crystal lizati on. BACKGRONS2006/018137

THE | NVENTI ON Vari ous nol ecul es, such as tunor

necrosis factor-al pha (" TNF al pha"), tunor necrosi S

factor-beta ("TNF-beta" or "Ilynphotoxin-al pha")

Yot kb RSB S ARRs

Apo-1 ligand (also referred to as Fas |igand or CDO5

l'igand), Apo-2 |iggP oF PTAENRNVENRONO as Apo2L or

TRAIL), Apo-3 ligdand (also referred to as TVWEAK),

APRIL, OPG ligand (also referred to as RANK |igand,

ﬂmpreaentme%gvn reladesraenerally &g /s\EOZb/fTé%AIéopurtflcaﬂoanry@lvmg

stall Aﬁ% or THANK) have been identified as menbers of the

crystalliegHaY: necrosis factor ("TNF") famly of cytokines

[ See, e.g., Guss and Dower, Blood , 85:3378-3404

(1995); Schmi BACKGROURDOOF THE INVENTIONSCL 83: 1881
(1986); Dealtry et al Eur | myun

(333 Bt e S s
s 308 bl ot o DY T PR 1 o)

Arm t age
CD30 ligland NaD2i7digand’ CBM Bgar(dl ULA0 Ilmnﬁ?#ﬂl%ﬂg@mxl Am&dlgand

(also rq%gr?éjc? rg}/ g% %@sﬁ%%?ld@\}%ggé%gg% hed%%%liéégferre%igto ds Apo2L

or TRA%)QAQS@I;%hrﬁf‘e@I% r@fbrred%%ls T\N‘E&!(K) AP@% ?2?‘8)% &ﬁ

(
referred_m)a?» RAMMQ@BM@QEJ mr.TﬁM«ig&oﬂ gnd TALbgB(alseosfenedda as BlyS,

oner G RUARRS s A0 SR G PP, ok

("TNF"ﬁéalmWofadytokldes [&%@gt Q’:‘-rBBand D®beb Blodd, BEF378-3404 (1995);
Schnei der et al 80 .. 189: 1747 1756 gl 9);
Schmnok,gt@iorP;maVNatlpAcad Scn _331%31 (1886, Dealiry pt pho ko ;zggx_munol.,

A7: 689@@8?)} htt/’ég‘ﬁ‘g MM26§ﬁEZ@Q@ %%mtﬁ%{égan

mmun!tﬁrﬁlBZB BBQI HPoahB iy bt gla,r@e;( T2EK)-8ha \ £9B@k Armitage et al.

Neture G52 S el S Q0GB b i o srsazs

pubhsi’%@"m@ 19f 1%@?’ l\-ﬁéﬁté@r@tleﬂ @‘url‘:)gl@lki'Sqﬁ%-[@%em998?|Gh|cheport|che

I munity |, Z (19 Pi t

et al., Bibl. Chbm BRER:32a0dr324 1R (1097 Y adahneo ebel. (M_]Mﬂhé_ 8:1185-

1150 LA 3B e 0BRGP RBL YRR Rl pctoner 22,

1998; \A@/bammmcsnmﬂu@ﬁ@d Mé‘;aVU’!@@@QM@@*eeetfaﬂr Boindd)285:260-263
ol ypeptide, throug Eématl c cleavage o

s of the
(1999)p8hly|§éphdid-6¢lkﬁ>kswea8m||, £80r(d8P8k qqm,emf,et@u,d; Exp.Med
189:17%7 1756 1%09); Mﬁﬁﬁo%&hﬁ%get(a}?W Blol, St 37095601k S0g1 ( 1999)].

Among theée molecules, TNF-alpha, TNF-beta, CD30 ligand, 4-1BB ligand, Apo-1
ligand, Apo-2 ligand (Apo2L/TRAIL) and Apo-3 ligand (TWEAK) have been reported to

be involved in apoptotic cell death.

Apo2L/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 (1996')]. The full-length human Apo2L/TRAIL polypeptide is a 281

amino acid long, Type Il transmembrane protein. Some cells can produce a natural
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studies of soluble forns of Apo2L/ TRAIL reveal a
honmotrineric structure simlar to the structures of

wORbcantsot her rel ated proteins [Hynowitz et aPCT/US2006/018137
Mol ec. Cell , 4:563-571 ( 1999); Hynowitz et al.,

~ Biochemistry , 39:633-644 (,2000)]. Apo2L/TRAIL, unlike
other TNF famly nenbers hOowever, was found to have a
uni que str ctur eature in that three cystei —_
soluble {23 a8 RAXPapER: IERUSAG Bl Feaain o i PplvRertide’
extracelllﬁ%?ldﬁﬁ%/)aﬂa?ﬂ et Ber J.coer. Bippt 3822120931 907)] )bafmyﬁtlaﬁbgraphlc
[

ndi n |S|rrportantTor trimer stabilit and
studies bf sblobliedatrmaof |Anot2y/T RAdntamMeala domgtrimesigyst @lcturscﬁcmar to the

e S e AT R e Sl

(1999); F@hd%lf%Yetaelr @i6chdmisiyURe: assssamzm@l)ql a&paﬂL/TR@dL uatlikg other
alt oi nmune di seases such as rheumat oi d arthrlﬁ and
TNF farnily riegnhars fiomever.ovasfopndsigehave g Uniapeotictig B@atuream that

ovse oA Fhicood bt GEAER o By 9SO e e
coordinMeda zinc 8] 3Ad-th35He(A80 Bjndiripisgmeortaint fordrimex stakviiy.and
blologlcahﬁl}%#gbl/os[ﬁyé\g%\gs (t2 oc_)éq_@g %m atest,a& 3| Bjol E‘BF\em 20 60632-

IQ A"

186: 1365- 1372 (1997); Mura et al., J. Exp
20637 (zggo)], 193: 651-660 (2001)]. Sol uble fornms of

IApag beaRAported in tiediietadare thepBpodld TRAILmay elay a role in

A t

o BRES kB, oL BENTF G5bhted Ay S roumatoi

arthnt.sktaﬁalﬂytheow@éth%htwwnvr[aee & gniomasenel. | J. amnlmhcandﬁﬂ 2195-
[ eukem a, and nultip eloma

2200 (1998); Jahpsan et Bi.t gmé@_@ 6@4,@75 (199@)e§%fﬁ|@et§i S ExpcMed.

1o BRI g PR 00 oo s

al., Eurl\l§lt Iwirduibid.28:143-1 527119968 KetSiRB)et dKednExBI Mad., 186ahdeh-1372

esearch , 59:734-741 1999()!% MZI ani et al., din.
(1997)®dwé%ﬁtﬂeMMB P2 1Atz ¢ ¢, Leukeni a ,

bt S AL ol befrapong e groposs i
variety A€ adnceﬁ‘scclells ir9 Vitrb7 ludiag coR00 g, breasti p@%@t@db@deh kidney,
nmor nodel s, further su t _that
ovariaraish B STROSoRE el PO AR ER BB eT i ST Fiyefoa [see.
e.g., Wﬁlgg’éf"ﬂb’ sUiR; lﬁ?ﬁ‘?b{ ab! r@nRie@Jer@ﬂbl FEBY | sitdrec437: 124 128

kenazi a ; Walzcak et al
(1908) Shahhenmzcht aft gl Cin. Hivost.CA 4B ORAD (19965, § ok, Nature

" Med., 5750 TR INR AN 1% andt Riedeard050: Pas2h1 (1999): Mizutani

et al., I ICazer ResE1Y60542689 2qfl 998)) Gzt dldukenins13:161 #&d824 (1999);
human cell types ap

F to.he resistant, to apopt,osi
Yu et al.nfiapcenResy 60:354- R35 (M EANNEHAR AL éﬁgm@m
o1 AR o ot e S v
Apo2L,SKRA|Ib_| Qloh@rdﬁlﬂfcoﬁmﬂéﬁJrRMth dhematleera@g@qmtradla@on heriapyocan

in normal jsolated human, but n non-
exert substantial anti-tumor effects [see, e.g., Asﬁkenazn et a[m supra; Walzcak et al.,

supra; Gliniak et al., Cancer Res., 59:6153-6158 (1999); Chinnaiyan et al., supra; Roth
et al., Biochem. Biophys. Res. Comm., 265:1999 (1999)]. In contrast to many types of .

="

cancer cells, most normal human cell types appear to be resistant to apoptosis

induction by certain recombinant forms of Apo2L/TRAIL [Ashkenazi et al., supra;
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hepat ocytes [Jo et al., Nature Med. , 6:564-567

(2000); see al so, Nagata, Nature Med. , 6:502-503
wO02000r72841t i s believed that certain reconbi nROT/US2006/018137

Apo2L/ TRAIL preparations may vary in terns of

bi ochem cal properties and giological activities on

di seased versus normal cells, depending, for exanple,

Walzcac?{]et{ s% A en toél n@%) é&:fﬂ%q%{th%éé@%l@%fcﬁﬁ%ga%qzécg%oluble form of

Apo2memLeinﬂ@©bd alb@rbtbers ihwitkdh rﬁwmaﬁsolatéda&anaﬁ%dm%ohhuman
Nature Med;, Letter to the Edit

hepatm?)f’@@@@%at ohaire Med,d6&6A.50 612400 ok alse) Nagta, Nature Med.,
5028 PR, A5kl oL TGS N SR8 pparations

may vargin terrarrserpfttnosherﬁicel/pmmlrt}es Ane bdjlsglcaﬂcact'vmésrcﬁp@sé%éd Versus
of .ap r0XI e ¥ - kK TNFR1L ) and 75 kDa ( TTJ\I
normal, gglls, 98" PR KeE ot smresgnces%ﬁ SQEEN? atag molecule,

1 [ B

zinc coﬁga;nt é@% I_/‘ @ﬂ%ﬁg@rﬁ%ﬁg é.%Q{f@ﬁt':E% eﬁ%l 7’8"2%% %.1 L! %ﬁéFto the

Editor, ii3&3h386,(2000)1 Qin ebet. skuure ddedh| Lett@rt the Bdite,17:385-386

(2001)](1990) Schall et al., Cell, 61:361 (1990); Smith et

, Science , 248:1019- 1023 (1990); Lew s et al.
i?fd@@tloh@f Nané‘@@delltﬁ@ﬂ-re%ﬁoﬁgé;@n?e%ﬁéteﬂ ch TIGPQQMI? c?fokmes is

Bi ol . 11: 3020- 3026 (1991 ) EL Those

be“eveﬂlelp#&e w@raé% @Mrthelf Binsiing to sprCitig pelk racepterac tRiewously, two

vdIStInC’[C-ﬁw: ré né)tBFseof %é}‘g'ek?ﬁaftgm Rﬁ'a'ﬁl\ﬁfﬁ@aag% J%iﬁlléﬁra (TNFR2) were

ansnenbr ane ar' regi
|dent|f|er*{HalmmlahLdtza1 goBiol.dbiseraf, 64t MIZL4H084 $1989)eBfsukh@us et al.,

roc. NG el Sof iﬁgﬁ%&g@@&“’%& 41308 E&S@%ed Mich 20, 1991;
Loetscﬂgghgtgaglf_:(_erlgf%%51 Fg{@g@&s%ﬂ?&n‘mﬁ?%%n §‘%‘3§4 (?9@9? 'Smith et al.,
Sciencey28:4A88t1003H 199083 bwis gt 'ailmrdd:mh Aca@h8ci., 88:2830-2834

(1901 RRIL AT WBBE ORI A 5ot 1B TN RS were

found t@W@ﬁ@e disfruefuré op beﬁﬁﬁﬁﬁbé‘?eééd%&sqﬁaﬁdfﬁ@ &é&Rlular,
designated 1 through 4, starting fromt

transmepibrepe gndustra¢etisiall regignsalThe @xtmcaellulam@rmase@f lzath receptors

were fo%lnd n&HPﬂ@halsosg‘ts B,lﬁ)fle g’ulNF’r gﬁﬁﬁﬁ@RWé&Rg{fﬁgpﬁar &lelt al.,, EMBO J.,

9: 32697(3990)1;e4ﬂa<<6m931) let afh\, Prag. INwaitl. rAafeett ISici. W e Spat 8¢r8333|f(1990) Hale
X ts N several ot her cell-surface proteins,

; LASEr $99 h B-ackoP42ddkept or (NGFR) |
4
e
contair[sSi espmiitiveiamiad axid sedﬁlB(beratterB af 403 cﬁyk%ﬁéinchtdmné‘ms (CRDs)
cell, anti t l.,. EMBO J., 9:1063
designgiegghifirouda g Mo ﬁ?ﬁeﬁh[z%rﬁ@ﬂaﬁa?%@haéh et ajfs gHpEa; Loetscher
| I a

etal., ﬂflﬁﬁ_ $|gﬂl’JtRQ=Itlaﬂ ueﬁgyogh@gegﬁgﬁ&%%ﬁﬂ?ﬁ al. %gf@ BSnner et al.,
Cell, 73431 A39s(1803)h A sinvjee repetitivexeatterp @i GRDs existUnt sevesal other
cell- sur%ce p%tel%l oﬁ%ludm 69’!8 ;())7§ nerve growth factor receptor (NGFR) [Johnson
et al., Cell, 47:545 (1986); Radeke et al., Nature, 325:593 (1987)], the B cell antigen
CD40 [Stamenkovic et al., EMBO J., 8:1403 (1989)], the T cell antigen OX40 [Mallet et
‘al., EMBO J., 9:1063 (1990)] and the Fas antigen [Yonehara et al., supra and ltoh et

al., Cell, 66:233-243 (1991)]. CRDs are also found in the soluble TNFR (sTNFR)-like
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(1987); Smith et al., Biochem Biophvs. Res. Comnun.,

176:335 (1991 ) ; Upton et al., Virology , 184:370 (
wQ20ab/1p7284 Opt i mal al i gnnent of these sequencesPCT/US2006/018137

indicates that the positions of the cysteine residues

are well conserved. These rgceptors are sonetimnmes

coIIectlver referred to as nenbers of the TNF/ NG

T2 rol 1 088 LTt BRI 8 Brooay, 160209

(1987) |S'mﬁh<ﬁt@ll Bb@érﬂam aB@phV@'R@é |Gorhiim.) 176: B@B%M@@T’W @Jb@on et al.,
Ctermnus is extracelTul ar.

__gzrlrolo oi@i §ZD (19%1 r@ztgmloﬁ‘llgnmerrtwétime $RAUGNCEF lrodwtra)s that the
posrtlorﬁsagr hYe %\gs?&hbfrbgfaueg aggh%llac{())grts%}({@hdg afl[hés%%rg(gerﬁ ors are sometimes

rane proterns

collectrvelryerpfanrecf toas n@nbdmvmf\tlee TNRINGE@%@MUFG@W
mainly in th

266 B rartitul Gaimen et gaicquBrEe eoptin oRsmphotoxin-
beta, aED%J ?é}llgggg@'llnt?éns eavgéjié“&ofé\i'ﬁ | Rh8s @%rﬂ’nrﬁ%@r@@?@%@llular

, are proteo tical
In conteastf moet radeptorednltihe miiFoecepton (TN Féacfbnnlymrttyrpddaldaye are

honot r,i ric nole ulet S a .
typicallydyii| BapSTBRIENe FreioPs dpEih AamTIN) SRR G Fegeptor familes,
howevéM, BBnEioGY |dérﬁ||f|@§\b%@lN@érﬁ)¥eﬁﬁi|IW Fepiérs Had Eeﬁirﬁféﬁrﬁd marnly in the

sol ubl e receptor ECDs that can function as inhibitors

extraceliplarigoneag{ae €0t yt Srverakof thenTME family iexiakingiss mqbgi;ﬂg TNF-

o, AR B S W AR LIRS ANER) o o sy e

resultrr@ pr@téfﬁ)%/eaaﬁSﬁspuhbrcalhe@rdrsla/h&&otrirﬁéﬁi moTétﬂJl@%t\fﬁaﬁctrons as
epor ed t ont ain a cy{to pl asm ¢ death domain ca
a solutg,e c %

NEBoBRIr Taril: PERLCRS ke it Uswilly wavad proteolytically
to rele%esﬁlgﬁgnﬂg&%btd?@cﬂ)g Eﬁ&gﬁ‘ﬁfﬁﬂf n&gﬁg rnf?rgbi?&r%@f‘?ﬁe £8gnade

I gan as Apo an et al

- cytokinBsi ence , 277:818-821 (1997) and Pan et al., Scr ence ,

Fafel el W AREB eRA i BSbEhBE B o s
"DR4" 7
DR4 m{eg&e%' @7@4’1 N‘NQgWQQYPQeS?%V\éCg\g?%é@%bhshed July

30, 1 95?&31‘ drhec@Rdovas r@mﬂe{d o cmsrttalal ascytbemnabwaﬂadomrrycapable of

engagr[ﬁ%’c%sgﬁh%c&ﬁ&?@@ [[BA# 'e& zﬂrs%c)&ﬁa??)&?zgls belreved tobe a

receptol: foPthebRdarid kXS as\MdIZL&TkRNL al ., EMBO J.
16: 5386- 5387 (1997); ture Genet

7Sharidan gt @hew @@@@@w Berkﬁed Pmngc-ersal Sgience,

27712305 (ORI CA AP LB ol 80 HRATH AL o

describbainsae\alsb, MWV A1 730abIEhEdGSoerhbes he d1 F3dy W@%/m29

pubis eSS e et B ctod 2951 b 65,6 beon
arternaﬂ{)@ky%fé%?ébﬁw 5?1%052 qrr@AreraPRQt ‘?éhg%eﬁh ﬁAWO’Ef ,ﬁﬂ&ﬁz or

tracture of e conpl ex formed bet
KILLEIauhacreaton et al., Curr. Biol., 7:693-696 (1997); Walczak et al., EMBO J.,

16:5386-5387 (1997); Wu et al., Nature Genetics, 17:141-143 (1997); W0O98/35986

published August 20, 1998; EP870,827 published October 14, 1998; W098/46643
published October 22, 1998; W099/02653 published January 21, 1999; W099/09165
published February 25, 1999; W099/11791 published March 11, 1999]. Like DR4,

DR5 is reported to contain a cytoplasmic death domain and be capable of signaling
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DR5 is described in Hynowitz et al., Mdlecular Cell
4:563-571 (1999). A further group of recently
woOdeostief2sed receptors are referred to as "decopCT/US2006/018137
receptors,” which are believed to function as
inhibitors, rather than trafpsducers of signaling. This
group i ncl udes DCR1 (also referred to as TRID, LIT or
‘Sci e 2 111:1
apoptogig 039 Rgthl i ot e DeGER famhvetdastparo porZLgbR4L and

4:568387354899%5420
DR s ?@E&rdegﬁgcﬂ]rgnggeial T‘“‘FEBSTﬂO@OUImetters , 2,:1(16 3%9 334

K figther :groe iof rm@tlde@ﬁﬂ@ﬂ receptors gy refpred to asggegoy
cceptotish S Gk BT MBIRHE MBS Blndnanapgavcors o

S|gnal|n§RuNﬁ)§)g%u Tﬁ%ldde%“DCR\fb(faﬁdoetfeﬁelﬁéd & as TRIDY, LI BopTRAIL-R3) [Pan
1003-1006 (19 ? Pan et al FEBS Letters
et al., Seience; 276: 1115083 (19991 Shetigan ef aletSEpNCe | 244iR18B21 (1997);

McFarl{AE«?B%? 82 @?%R%?IB?EQS%W2@‘?@(2@972%%&@&«?taa'? FEBS

Letters) 4’11 8: 329-&3@ (Be83); [[Peglt—Esmstaét al.,NaExpeMed3963@ 9965013 70 (1 997);

an MofSEombius B L o R b SRR, Bl
TRUNEL[?fo? tl@4ﬂ§/la@§ﬁé}s ot BF %uﬁnglo@@m@@%@é—mw)* Pan et al.,

I eved to ‘act throug h'the cell Surface "death
FEBS Lredtespt444 1-2R4(18986); tipaglt-ﬁsa@stl otaale lmmayite 48 153-820 (1997)], both

oo s B R i st M B0 B0 i anc

DCR3 [PiéeRendpritiing, BY6reuo- zm (T@&}Ptfbombf whidhngret detreted, soluble
apoptosis initiator, as t hrough the

e- a
protemaleéqanaBFrF&ﬁ\%- mbaemrﬁ@o it ipd fapse: [ﬁC@Ht@ﬁer@f%’EPq tp as DcR1,
Mortl [ Kischkel et al., Immunity , 12:61 1-620
DeR2 a@o@é@l Sprick et al., Imunity , 12:599-609 (2000):

RodPieTRAILad behé:laédﬂoeaﬁehioughdhe c,ell%u?féﬂ:eZdéaﬂﬂ@@@Mors DR4
In contrast to DR4 and DR5, the DcR1

()]

~ and DR&:ta:atiyake gaspasess offaPYRES STy wﬁﬂa CB@\%Z%\W grograg- Upon

ligand @Ewgﬁ% H’Dﬁ4 d PIRES gﬁ' Bﬁbgtds?é:ﬁﬂ'é éﬁdeﬁ@ﬁby recruiting

azl and Xlt ci e 1 30
and ac(@@@)the@dp&ms iinitizr aspase-Qythroughithe death-dBmalin-containing

adaptO( Tgﬁ%ulezgfgéréooo qﬁ%@ﬁ/%ﬁtﬂ [g‘”chg I?tml @@um?y 1556311-620

(2000)8§%§é5et3£5 16#19%1%5 1&%@@6@ (2003 Bodﬁﬁ—;l}d et B4 NABIre 04l Biol.,
E | NVENTI ON Certai n protel ns,
2:241- m&w)hpm;gntw to B anth BRI BicR loand ReRa\peceptors do not
 fam, ¥ of cytokines, exhibit biological activity when
signa ?FH%DB Bteinis inatrimer or trineric form Thus, for

PBF BeSEBWOGT thBETNIP qsamw optytekiaes dindghentreceptoes, see Ashkenazi
formul ati ons of such proteinsare desired V\herel

and Digt,Gaence, 283t hifd13A8 (199%% Ashkeraz gnedpixif. t'n Cell Biol.,
11:255P366 téﬁdoa}f EYISTERAPERIr. Bid., 7758758 (1867}, Gruss and Dower, supra;

Nagata, Cell, 88:355-365 (1997); Locksley et al., Cell, 104:487-501 (2001).

SUMMARY OF THE INVENTION
Certain proteins, such as Apo2L/TRAIL and other members of the TNF family of

cytokines, exhibit biological activity when the protein is in a trimer or trimeric form.

Thus, for purposes of therapeutic or even diagnostic use, formulations ofasuch proteins
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Applicants surprisingly found that the unique

nol ecul ar structure of APQO2L/ TRAL1L, under certain
woanwiie7sms, allows it to spontaneously crystabPCTa82006/018137

This property enabl ed the devel opnent of an efficient

and scal eabl e recovery/ puriglication process for

APQ2L/ TRAIL that utilizes crystallization as a

_ Cficati _—

are desiyl W REEH L R RLER e g k] ARt RS8R, partutany

stable ﬂgtﬁmﬁgrdf@ﬁd purification process involvi ng
stallization that can be used to p el ns, ca
)(earytgtsamnszrsqlv &Pn%qrg?éﬁé? HPIQUPr{“B'ﬁ&U% QHPtUV?F?

APOZL/KEZ%@W&%?&WEOﬁ(ﬁh@ﬁ?%lfoﬁlsﬁtf@&ﬁlﬁﬂaﬁéouﬁ?@ él% ThIS

roma m xture conprising in
propertylendbleé timndavelapment ex aehaffigentodndragaleadleviasaverny mﬁélcatlon

oo Gl IR LD SR AP ek gcon
the expé\rléndeem& d witn AP'O*ZL/‘FRA&Q%%WER%(# deosl rﬁénttd‘ﬁ@ recovery and

ation exchange columm with an el ution buffer;
punﬂcamranmlesg lm/@bllmg1 gnistallizati that ean b@éiﬁ?é‘rtﬁtnfp'@"ﬂﬁ C%@M? of

ereby Apo2L/ TRAIL is spontaneously
CrySta"'ﬁt&'] 'Biqeé‘(eé' inacrystalline formto yield a nixture

IR foneispRtt, lthél pess et thvaimidh/ réfRééd to & nysthedof racalveiag
recovering Apo2L/ TRAIL fromthe m xture obtained in

ApOQL/ERéB-(F@p’namI&tupe,ppWr@n%t | east about 99% In a
(gg gﬁéﬁlﬁé e AR Bha&gﬁorne%:f '&ﬁﬂﬁﬁ on the

hange c um I's medi um or cel |

(bysat\ﬁasbf n@\ﬂﬂwtmmmmmmlmmnwth an egnilibnatiarebuffer whereby
enbodi nent, the m xture is the cell it e of

non- b'”ﬂmﬂz@"‘ifmﬂ%”tﬁr% g tize migiure ﬂE?s'Ee"E%‘?/ﬁ? In yet
°t r@ﬂturgg;ﬂ?ﬁQWAlLt&%dd/ﬁﬁhe dafiofileXehhihgs cBIUing with an

ad ing e cation exchange colum: In a further
‘duﬁonbuﬁedlnent the eIuate obtained in step (c) is
subj ect

@al toroRdpig wq bt B e hEls sl 2pOne, whereby
ApoZL/'??VlfH'_ lfﬁpcﬁﬁer ) ??ecﬂﬁﬂeft@d%@@@?ﬁémné%ﬁmﬂo yldid @ mixture of

I ment he m xture [oaded on
mother_thh;aocand @rpoékﬂﬁ%hljj.ecr(yetalmmr(de g. SP-Sepharose) is or

@oZL&e%Sﬁk‘?rﬁﬁ‘ﬂta po?g)'llI %&I&fﬁe%qﬁgﬁ g%frg @P%Bed in step (d)in a purity

of at |e§§ﬂg5&m gowf fer conprising 100-200 mM NaCl or 100 150
Na2SO4 in a buffer adjusting the pHto 5-7.8.

In a partlcular embodiment, the mixture loaded on the catlon exchange column
is a culture medium or cell lysate of Apo2L/TRAIL producing cells.

In another embodiment, the mixture is the cell lysate of Apo2L/TRAIL producing
E. coli host cells.

in yet another embodiment, the lysate is clarified prior to loading on the cation
exchange column. l

In a further embodiment, the eluate obtained in step (c) is subjected to the
crystallization step of (d) without additional purification.

The cation exchange column may, for example, be an SP-Sepharose column.

In a still further embodiment, pH of the mixture loaded on the cation exchange

column (e.g. SP-Sepharose) is or is adjusted to about 7.5. The elution of Apo2L/TRAIL
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In further enbodinents, in step (d) the eluate is

cooled froma tenperature of about 15 to 30 Cto a
woenparasur e of about 2 to 8 Cin about 1 to 68ChW@S2®E/018137

or to a tenperature of about 2 to 8 Cin about 1 to 8

hours, or to a tenperaturesof about 2 to 8 Cin about

1 hour, or to a terrperature of about 4 Cin about 1

may, for pgamplga }%et é‘r{r‘ré ﬁ)arﬁﬁ GF@R@ ctgﬂ?q{%'ﬂsé)fl P_I@) %OT%WNQCI or

prior
100- 150%%%5%@1 inléehﬁ@madjugn@@méwpn te B4, 8rent t he pH of
he eluate is or is adjusted to apout

Induytheaembpdlmmts imstan (hitha Plala Seoied fgf@m a t?'ﬂ"@faéﬂre of

avout 15470 BB B B gBEBYS 65, A BT Y poilorto

temperaﬂﬁ@'o?‘é%%u?? tﬁ gaid bh AshliteVess hbars, e t6 aueamevhture of about 2 to 8
rformng the nmethod of the i nvention, in step (d),

°Cin ab@@ﬂ ubbli,tor tofa tApg&iratiiRaof akayt %éodeab@aéédww t he

addi tjon of an anti.-sol ven r I
oAb PR S Bl B eI SR 7000
r for exanple, PEG havi ng a
such asﬁoﬁlfj’é?u %P\/\m gﬁ’%a]—%?%ﬂe PEG bet ween about 400 anbd
Iraboothet endedimeant, dhe pHsofbeeliaateds osig adigsiegdirrabqut 7.5-8.0

%afﬁer representative enbodi nents, the nol ecul ar wei ght
after crygallE@tions 400, 3,350 or. 10,000 daltons. In a further

|r?ﬁh%!d'ifﬁmai ehibodfirient, & st‘&p)o@ll)ltﬁ'é'\’f&rhp@mtmeaﬁ\emmxﬂ 2itn 4 °C is
e formof crystals separated fromthe nother

malntalrtgd Gntilteouilibsinosolubitity ¢ /aggwa RAJL 91 260iRNER QF |n8ﬁ”9 achieved.
In quéagglfd&geé,l?@epg’" frg g{t@ oiJ HhaYNe 'ﬁ?st%@ (@5 RAMbility of

|on to decréas
Apo2L/FRANPhAY b¥ detreasetitiyt tlher addsﬂxm:bf am laati-solvent, such as, for
recovery/purification nethod of the present vention

example, mqlv@hyl@@aﬁr@ycg»ég%ﬁé IgIlP&,setB@n(a, SOB[QA arﬁb’"t SEdiokSle.
@E“%zto*{]%@ pte YS! \ﬁgg Btrﬂg r'%veﬁ'@ﬁﬁbf(tﬂ)a FEGtg@ween about

Bed et Jectln the sol ution
400 andPabait 3000 dalters muiseﬂmstaygr st rjomtlﬂeﬁ:r@mr@?ﬁrg@@\@

ooy S S B I A SRR RS cotone
IﬁtHfEl P8 me%'lﬁgtég?é) N2 eFRAN & reBevgredfintinetorm of

on a heny ephar ose I n anot her enbodi nent |
crystalst é&pasate«ﬂrfd)m Hhemotbgr h@mr&ypfmratup@ ar pgﬂtr@&q\jlqnsorcaappmplnatlon

thereofCM éﬂﬂ of ﬁgeen{;g?}‘ngg %ﬁ%@%ﬁ éé %gmas@led foﬁéb&?‘t‘@@ tP‘?ror%‘ fififation to

decrea@éTQQIGbWt' Apo2L/ TRAIL is recovered and fornul at ed

'ow ng the second chromat ogr aphi % puri LI cati or)( rﬁ
lbya furthesafaspeetthe rec@vary/ puriigatign, met od of the presen mve ion

further comprises the steps of dissolving the Apo2L/TRAIL crystals obtained in step (d)
of the above-described method, and subjecting the solution obtained to a second
chromatographic purification step r

In one embodiment, the second chromatographic purification step is
hydrophobic interaétion chromatography, which may, for example, be performed on a
Phenyl-Sepharose column. |

In another embodiment, the second chromatographic purification step is cation
exchange chromatograbhy performed, for example, on an CM-Sepharose or SP-

Sepharose column.



In additional enbodinents, the purity of the purified

protein is at |east about 99.5% or at |east about
wO20B% BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gur eCT/Ushwé®18137

t he nucl eoti de sequence of human Apo-2L/ TRAI L cDNA

(SEQ I D NG 2) and its deri \éted am no acid sequence (SEQ

ID NGO 1). The "N' at nucleotide position 447 (in SEQ

I%B fg%hfzp)r eg}sbol%%gnf;%ﬂggfégéﬁo\tﬁgegn\z%@ 8% | ogmu\;g?crjr?gllowmg the
second i@@ﬂf%}g&?fﬁﬂnb%}rfﬁ@éﬁ&g sﬂéWbe} l}(ltr‘éflltﬁdﬁ%ndcﬁéﬁlfﬁaﬁéﬁ

prepar ati ons igure 3 shows the effects
Infadditidnal e mtaidiments, theypurtylof 1be porified prplel iserA¢ast about
|I|br|un1crystal size distributions
995%’P5%y[ EQE ﬁﬁ%@r&ture ranps between 22C and 2C over
1, 4, 8, and 24 hour cooling periods. Figure 5 shows

5 the effect @RlEmammNowapﬁqEanAmasrRAl L
solubility:” 5 days of agitation at 2-8 C

DETA!
FgpeeR! BiTpeN the nuigleatifvsRuHencaof Dman AP@%/TF%NH'- SDNA (SEQ
f“ 3
0 N0:b s EAFEN aplfa SR P BRSSO THEISY ol uclotic

posutlort 4P (inrBEQIS NOE2 it arsed Td)lﬁjdlmtbhheenmmutlded)aer may tnesa “T" or
.., or function. Certain structural and functional
G".  characteristics associated with the TNF fanily of
pol ypepti des are known in the art and descri bed, for
10 QQLHJQ Shod 4 BHAPAGE BRRKFGAHYE! qfustrlaﬁng PUERL bftRe described
pol ypepti des include but are not limted to those
Apo2L/pRAIbepeparedioneferred to in the art as TNF-al pha,
TNF- beta, CD40 |igand, CD30 |igand, CD27 |igand, OX-40

bR <y 8 G R A S g PR
referred to as TRAIL), Apo-3 ligand (also referred to

E@uiélﬁ@ﬁbwsﬂéﬂﬁllhbrllﬁ?@ryst@m (stributioesdor knkardempeRANRE ramps

and TALL-1 (also referred to
betwooa Ry End BAGIONSH Tt ANIGN] S8 810UE SgolnPETSE R Bower

Bl ood 1995, 85:3378-3404; Pitti et al., J. Biol. Chem
i 3 P AmQDrﬁFYAIL%%'iubmt 5
15 %‘%@%-5%@\’\’%@%\/\%?%%%2% ?w'{'scbe{loi? 903" 72-847-'8 y:
days ofMditdtiepeate-8aC. Nature 1992, 357:80-82, PCT
Publ i cati on Nos. WD 97/ 01633 and V\D 97/ 25428:

Chi chepor &€ d & a0y
A D—eﬁé@%ﬁéﬁm 32410 Hahne et aI J. Exp. Med. 1998, 188:1
) 90: PCT Publication Nos. W08/ 28426; W8/ 46751

“T MR dia VMDY D8¢rhBeP is ustth or e bevadbenssto eafeeto various polypeptides
20 that share some similarity to tumor necrosis factor (TNF) with respect to structure or
function. Certain structural and functional characteristics associated with the TNF
family of polypeptides are known in the art and described, for example, in the above
BackgroUnd of the Invention. Such polypeptides include but are not limited to those
polypeptides referred to in the art as TNF-alpha, TNF-beta, CD40 ligand, CD30 ligand,
25 CD27 ligand, OX-40 ligand, 4-1BB ligand, Apo-1 ligand (also referred to as Fas ligand
or CD95 ligand), Apo-2L/TRAIL (also referred to as TRAIL), Apo-3 ligand (also referred
to as TWEAK), APRIL, OPG ligand (also referred to as RANK ligand, ODF, or
TRANCE), and TALL-1 (also referred to as BlyS, BAFF or THANK) (See, e.g., Gruss
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281 of Nigueg 1 (Bh& bréfNGmt); and ep

1999, 285:260-263; Shu et al., J. Leukocyte Biol.

1999, 65:680; Schneider et al., J. Exp. Med. 1999,
waaichZ284 1756; Mukhopadhyay et al., J. Biol. €Oems2006/018137

1999, 274:15978-15981 ). The terns "Apo2L/ TRAI L",

"Apo2L", "Apo-2 ligand" and "TRAIL" are used herein to

refer to a pol ypeptl de sequénce whi ch includes am no

and Doweh et 1995 580337 Br2Ats UG of pbay oL ez 686, 271 ¥Boe7-
12690; y\g%'é( 'aYe1m Stg/%ias“% 627%1682'@%%& al. eébﬁ*%% 72:847-856;

or ‘resr dues I'nclusive, of
Armltagbhﬁ eﬂlﬁﬂ@@r@d QQZSEﬁYF@ﬂG@Q Q@WubhcﬂucguNeslV\(Gm/(Dtﬁ% and WO

| f
07125435 NATSHTR o o-nGBF: Bilal S0 S EpaRt: G IO s B
Chem. H%W@é@%ﬁm@s%h% ensl. esey. . 199891881185f1190 PCT

peptide sequence conprises residues 114-
Publicafiom ilos. W(DSEQ8|4|26NW@9§5/465’56 and VeRA8/§892 brMiostssebal., Science

1000, BEFI0LRy i A, O e TS oA sepgeioer ot . o

Exp. Mé&%@@eas@%ﬂﬁhmﬁ fl‘ﬂﬁkl@blféfdh@/éy%fﬁbl ofl. BioyuClgerh. (SER) | D
e Apo- 2L pol ypepti des may be encoded by the
274159178& 15%811)ucl eoti de sequence shown in Figure 1 (SEQ ID

.&I}O %)r%%oggﬁé IJR%L(IL’tSE%)qCZ%dT\%pg‘Q ﬁgaﬁgcé)ﬁjcgg[rﬁﬁﬁ_ dq‘p‘%g&ed herein
to referl® aOFBdl epstidzoskquestice, whible ufcﬂmmneamcnamdaesmimres 1dhe281,
B NI e T
remdue%eas?@ggﬁﬂﬁg%/& ?é’é}(g)ﬁé(s g@@wmm drPesiiaeanlyg1, ahclusive, of

% or 99% sequence |dent|ty
the ammtd‘clcasgfqmrmejéhcb\lm irabiguee 1 dSEQ D NSdA1)/ arwell as biologically

v RSB PR P O ARSERATEA R P
sequen‘é@gerln ShE I MISEdinfedit dinkl gl alitide ddipiends Q;@mrmses residues 114-
ol ynucl eot i de sequence grOV|ded in Figure 1

|é(s§@§3|§f§b?ftrﬁ{5@ﬁp§ﬂél4%81 of Figure
1 e NS SRURER P B g PR edise e o
reSIduésef§1 -Q8¢ of Pagure CU{SEQSIDONOL 1)UtTHenApo2r pelpsplifest iay be

QE / TRAIL include those in which at I eisgﬁﬁgﬁ%% %)
encodegchyithesnatinssrycleetide Bgauanca HNVEIN BIgHER
Optlonélﬁgz% égﬁ U@éﬂ%ﬁ&@d@@g@ ngﬁgg(@grgelntSEfQ ¢8:NOP) may be
“CCT” oomcr’.étmomersmmts cmemfnagmmm@tx/a'ﬁwntsLaremlagmsny
N T S VSRR N R R
least a éﬁ%d@ %hbe%&wtﬁ;ﬁbaﬂd SWErERORY pRARAIBIE, éﬁéamfe 96%, 97%,

I onal vari ants may conprise one
98%, ome% eéqmﬂmeaidantltyewm by ionetdfdhe ahbve heeitas A@@Zk/éfaiAlh

oo bR A TR T AT oot

sequer@SWHIEA HpRRiidsUin sttt icbheitiohs wibthe dnoakdindbolynucleotide
sequence provided in Figure 1 (SEQ ID NO:2). The definition encompasses
substitutional variants of Apo2L/TRAIL in which at least one of its native amino acids
are substituted by an alanine residue. Particular substitutional variants of the
Apo2L/TRAIL include those in which at least one amino acid is substituted by an

alanine residue. These substitutional variants include those identified, for example, as
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01/ 00832 published January 4, 2001 . The definition

al so enconpasses a native sequence Apo2L/ TRAI L
woOaleated4f r om an Apo2L/ TRAI L source or prepar edThg2006/018137

reconbi nant or synthetic nethods. The Apo2l /TRAIL of

the invention includes the,polypeptides referred to as

Apo2L/ TRAIL or TRAIL discrygéd in PCT Publication Nos,

W97/ 01633 7[25428. T . "Apo2L/ T. L"
T eI S MREER S R T
variantsW9&rsin’ Hﬁs&) pifﬁciﬂ%kg)‘g@sﬁ{b%gﬁbns‘ﬁd?s‘?mef ah8/o@69 (using the

forms o ol ypepti nunbering of am no acid
numberingsshbwesin ifere €4SEQ 1D NOid ) e Bubstiyitedch by alerine fiesidues.

. unberj ng,according to Fiqure 1 (SEQ I i . -
Optionally Be AR AL ML ETREeGORE IR ¢ heiafting sybstitons
which ardred 3 TabrRPESBOuBIRhEHPCT apbicatipaMO- 01430882, eSilsstiutional

at position 203 in the sequence provided in Figure

1
variants(isgiQdp D@ rmorerakthediesiduspahstittiiens idsatifieskin Takle | of WO
i.n" " / L ' .
R T T e
o ARy AR oo
recombieiii o §yNiaRHC Eﬂ%\“@‘??bﬂ- e ALHE8E. bbb hieRie) Wf%ﬁs the
polypep?iﬂ%g r«g}férr%'dntﬁéas| d%?r%?%}/?- 5&#3@%@}3@%!6@@& HEPET Publication Nos.

ransnenbran for t
WO97/pt63Pepd VIOS7 65428 Thetwnts Apo2h{ TRAILAos “Aperl| aieedsed to

ctor s s B R AR B O B b, e

forms o?ﬂ#@ﬁél&'@éﬁtid& All USRS RARINcId Posiayey Psfirrad tto M e
kel y’by no nore than about 5 amino acids at either

Apo2L sequertcet bne Hermumbering aceerdingto fguea 1i(8EQ IYNO:1), unless
.. preferred.,.enbodi . Jup h® :
spocicBf S CuRFRRRL R BpedlR, TRl aSRP0H s @ the aspartc
acid resﬂ@t'tjéf ale pbsiden OBGA tthé sé?nleé?(ﬂi pfde&:ld_d iarr?'gmeb_t EBEQAIMINO:1).
C 0 asmcCc or 1 ntrace ul ar oma| ns_(an no "
B AR AN ek aealiar ook B TARGL/ TR AL FCD” refers to a

om oS SAATE R8s GO 152 A e Bl

domainsArORiinarRAlthe IRGD el have (¢sipihah b odsech trapkerembrana and

coval ent _chain of _an extracell ul ar. do o equence of .
R T S T R T W A LT

MerhPRIMYES Raings Naentiffecfof M@ bBYpeptides of the
be und%ﬁ%ﬁgﬁa&a@@ra@?wﬁi de bond°.a n%kﬁ)e tgrlm as useg %r gi n

present inventies afe identifiech giursyan ¢ Crigriagpstingly enprleyedimthesart for

e b b A8 e s g
domairﬁ Rlavaf\P BgLMbBAKelY bRy mofs thapadutts amino aciebert sither end of

hrée Apo2L nononers that are non-coval ent

the domsinozs witisdly identifiedr ﬁﬂ'M@@Z@/ngd'thégtﬁ‘teleé/cpswmsc@GSiSt of a
solublét, %x{rggeelruIérodosf%i%’sae%%%%icgto?%@ipg%%ptide which is free of the ‘
transmembrane and cytoplasmic or intracellular domains (and is not membrane
bound). Particular extracellular domain sequences of Apo-2L/TRAIL are described in
PCT Publication Nos. W097/01633 and WO097/25428.

The term “Apo2L/TRAIL monomer” or “Apo2L monomer” refers to a covalent
chain of an extracellular domain sequence of Apo2L. :

The term “Apo2L/TRAIL dimer” or “Apo2L dimer” refers to two Apo-2L
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has enqughhissiduasie HBvde anpRiionfa0RINTaYY

oligoneric forns of Apo2L/ TRAIL, such as Apo2L/ TRAI L

trimers, which form for instance, hexaneric and
waamwnerise forns of Apo2L/ TRAI L. Deterni nati onPof/ushm6/018137

presence and quantity of Apo2l /TRAIIl _ nononer, dinmer,

or trimer (or other aggr egaf. es) may be made using
nmet hods and assays known 1 n the art (and using

monomér)%?&g\rgahﬁ la,_%ly@ tlgg gee g%%% rgiqaw’rs c#gbérl@eTgé é{a‘ al 'a%%s%'dzﬁerem
mcludesuiéé‘ gtWﬁEQQQ %!Wérssé%dpl&%bﬂ(dlﬁ@% B are Withietrdgeric forms of

apillary el ectrophoresis, and i ncl uding
Apo2L (thoaeswamltmesom%emIMrAmQﬂh MeNomArki | in t he

Tﬁéﬁgﬁge?goéL@#%ﬁﬁ@teg’gﬁ%‘Wdtg ééwn,gér}egésﬁ)dth?gé RbB2L
monomé%q%b{ ARAON-cBlaldnihpbbssdlatdaer eof , fused to a tag

pol ypeptide”. The tag pol ypeptide has enough resi
The terovirpe2bi %‘lLtaﬂﬂéegﬁfﬁy#%US%t%Wf%t%ﬁ -BSRLIRL sﬁ‘?ﬁ@"ef

ollgomerlgﬁggﬁépg&pgge Sgl'?grh %ofLVﬂQNLOf? éﬂécﬁlhﬁﬁl fSRhator

yet 18 enough suc that it
instance) Hsaahdric Mﬁaﬂ@henmf@rmﬁ@bfeApDQh/TMILw ty of the TNF

O e ek SR 5 LAl BB .o
trimer (c@%tpéﬂ?é@r@ga't@sg'rﬂ%ﬁ@?’ﬁad@aglhg%éfho@l%rﬁfd @é%iéy@n@}%wn in the art

ptides genérally have at l'east six
(and using camaerdalyeavailabie maderiaiapisughtast vaie sizoaxcigsiop HPLC

0 d i d
(SECn B8t Rforp S Rioion ol SauTTIREAT Subnait §SRsEC)
reverse b HF’DC b%lﬁé@ dléctfoprirasisi and idtidiag theseprmithodsedescribed

har ges. | eS of divalent netal ions include but
mfurth@’r@tatb!n thenEX%”dpl% belew, cobal t, nickel, cadmi um

eS| r X ..
RS YRy IR0k Bl e pEh Yl comprising
Apo2L/PRa Wbbﬂ@nhﬁem efutseblte aSthg pblypeplide’s Uulte teg polypeptlde
chlori de, acetate, carbonate, mtr’&qﬁ and

%f‘%ﬁ c{yn(‘san be made or
to prov@@ éo?ﬁ?bhyer fﬁ‘n&lo\ﬁagﬁ% a'émrﬁéﬂal gﬂ{‘ (%iétlc%geye‘t i &Mt enough such

Invention’'I's zinc, he salt
that it génemllyzdcms mtllrﬁterfer@wnthlautwttym bbthed'éNF *faemlya;[ymlgme whbe tag

plypory oo R B e 5 B S0 Ralh gy doos

substarﬁ%‘i’lgrﬁ{)@r@d@% dtREPY (gih%bsf r Quitbl € AP pOKPepBdéd §enerally have
nat ura

envi ro_nrrent . ntam nant conponents of its
at leastrsit amiho ewid residuestangt esurllydrataesn abaut &daladpouy pP @ming acid

terf t.h di f th
residuss BT rheagh Aorn AR ‘e AP b 20 REHHE o *ana "ot her
PhOLEINMBHCABAL Rletd) %rli”fr@if@‘sﬁ@@emesalsm htae|ag tho posntlve charges.

preferred enbodi ments, the protein will be urlf &
Examplgs ofulivalgatinetal dons inelusia butarentofilimiigd ¢ Pe?é%‘g *fickel,

cacmil 4555 . ARG LB OP %‘;‘*‘ﬁ*g‘*ﬁg”ﬁé‘%y e
employRanngieaei gajt fan§|Q$gPWrmaceutlcally acceptable salt forms), such as
chloride, acetaté, carbonate, citrate and sulfate forms of the above mentioned divalent
metal ions. Optionally, a divalent metal ion for use in the present invention is zinc, and
preferably, the salt form, zinc sulfate or zinc chloride.

“lsolated;” when used to describe the various proteins disclosed herein, means

protein that has been identified and separated and/or recovered from a component of
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«dIStIngLHBhGIﬁ &@@Ltbao‘epﬂié

under non-reducing or reducing conditions using

Coomassi e blue or, preferably, silver stain, or (3) to
woanwgersikty by mass spectroscopic or peptide RFEppiSD®6/018137

techniques. Isolated protein includes protein in situ

wi thin reconbi nant cells, 1§ nce at | east one conponent

of the Apo2L/ TRAI-L naturaT environnent will not be

present. Ordinarily, however, |so{ ted r ot ei.n be
its naturgrerparosmary- zﬁontawarsr@@nmmeﬂ%e %HaEB@'pe”VAﬁ?”me“t are

materlalﬂﬁerql\%tﬁg ¢ ﬁ\eﬁ@'{ Fé?fﬁ ﬂ\”&lb hGsRCbEtHEPLSEMIcRudes fBr the

at | Identified and separated
protein, BRGMa} inckaik emngnes rttoemmonaat amdiothsirratsinaeasusQilnen-

protelna\émgglp%\églbggq H@ [;Ia(%g%‘_ed nat) ldﬁ’ﬂ%f’t%? Eas l%geln Wi Irtl)g Jﬂﬁtﬂlégetll) to a
degree &Ehtﬁ%%t&tawgft IghSt ’?@t&ld@ése@tliﬂdﬁetrﬁlr@l berntérlmanammd heid

rmor setting itn which it is found in natur
sequendeslw ase of Apsmumlmgwup segukesiioraen @) ftwh@amg@@ettm Y SRS PAGE

under ne,aéﬂ? Snéé gg hcz&g fg{)gﬂé g%ﬁ%éerrﬁp‘fs&e%e oF Zoréférgbly silver’
stain, or (%9t@h8ﬁ1op@ﬁelt{/ EW&S&S{ﬁécﬁﬂo@capichrrpﬁmﬁel raappmguelquues

L nucl eic acid nol ecul es cont gned in ?
lsolatedtmatelrmrrmlms ppteinpn std WithipIgcPmpiDaRher'ts; SIGP btiast Bne

compor5EBE Ty bR VAR e SR g by ey,

however, Reslagset prot@inanill be mreparesienuatieast deapurificatian $iep.

AL{:SI’; eét toﬁp{gﬁ&é@ﬂﬂ? ﬁg ' de Hﬁl'ee egﬁégﬂ%}eléag% ran%%ule that

irfatit noicldic hoid rﬂﬁlbﬁ@le with
o werdgfgHig gﬁ@%ﬁﬁﬁ&fé@s@%@%@ﬁ“ﬂswgﬂw

which itd$ o@namytdseosemcbmc’rhe rm’ﬁwrall pouiseLithg @m?é-/TRNL nucleic acid.

An |solqtg(i§tgo?wﬂg}ﬁg_ Aue Ie@}’;ﬁcg ?ﬁge %gf@g%@%&vaﬁ%%ﬁﬂ%? setting in -

which Itiif RSdrd Mtr*néﬁ[l?e aﬁs.olﬂaié& Apo2L MERAROHEdIE R aciké ntdlégules therefore are
gnnent for Eoses of determ ning percent am

RAlly ngelgiorcia spplecedg asit %tst%wm%wé cells.
Howeveé{p Bb 6%5'%?\#6&84&% ? Iﬂu}plelé Acily r}ﬁol%'bblecﬁelu‘a%gqﬂﬂZWTRAl L

or heasuring
nucleic iR Hdldtliles sbitaintg ialgls lthattrtﬁrdmmeﬁgeelxpresaémoétér RAIL where,

maxi mal al i gnment over the fulllen nce be|
for examplg dhe auciest aﬁlarrpeleégieﬁéﬂ%?r?hr‘afé‘f)g 1 lpfagn ntffom that
ofnaturlaig_g ty val ues can be obtai ned using the sequence

r'i son conmputer program ALI G\ 2, which was
‘Pérbarte @ oymiBenacit sehuenc ideatity” with raspecktoctbeseguences

|dent|f|@bb§r;q|€?ﬁsd%?|$enq:f@e ltheﬁ?g%\ffctﬁgt 0 erflidﬁ%w%%rre(gtg %# §gee !he% I&‘énbﬁate
sequen&%qg%l_ éltée!déﬁtlgé] RyitH @t arfe@ Sdid aédigiiedih thBXABIROFRAIThe

programis publicly avail able through
sequen@enafteealigningthe sSpurncesandHNERELSIES, 9ans, ifAqcesayfyelcachieve

e maGRR e ORI S A e ograstame
substitlifsHs 49 partiof thée adhliandsteidentiiyn adqlgembeyhtdoe pofposediofdetermining
percent amino acid sequence identity can be achieved in various ways that are within
the skill in the art can determine appropriate parameters for measdring alignment,
including assigning algorithms needed to achieve maximal alignment over the full-
length sequences being compared. For purposes herein, percent amino acid identity

values can be obtained using the sequence comparison computer program, ALIGN-2,
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skill in the art, and generally is an enpirica

cal cul ati on dependent upon probe | ength, washing
woenparasur e, and salt concentration. |n gener 8CT/US2006/018137

| onger probes require higher tenperatures for proper

anneal i ng, while shorter ngbes need | ower

tenperatures. Hybridization generally depends on the

Y Y e R
with use@%ﬂo&%{éﬁ%ﬁor{‘rﬁl thbﬂ@smbﬁi Oifice, Wﬁsﬁihgfdﬁf Dhe sy, ee

esired 1dentity en the probe and hybr'i di zabl e
registers@ gndecthe W8Copytuht Registrationt NQeTX@ﬁ'ﬁ)@@)&Y url 8evidi| BiN-2

u fol | ons .
progran Bl FetpbR-Pon Y Gseblectn i CoSabtiSed kg, gp- Al
sequen&oBQMbeQén PRFfnetdrs 288 8EL bynd ALIGNE pﬁdgmratwd@mt vary.
| ess so. For additional details and expl anati on of

"Stringegeycy ybridjzation reections isegedils Agterarablg hye @fordinary
- [ .
skill in tﬁ%@gr gfé{j g%@é %{yﬁ% %g\géerflglrf&?g/g%@)‘}lg 8@d§h@h??¥tﬂu bﬁ:)be length,
washing @rdpéraqns,; an@%aﬁ@bhnedtr@mjml ) gemﬁ'al dtmgerfprekjed;)yeqwre higher
those that: (1) enpl oy Iow nic stren gand hi
temper@"éFﬁ?e@éP[Q@"f%T“%@% waﬂe Shoer Riobsa RCORNGY feBPgagyEs
Hybridi Sgoe?%t’g\éﬂi% r| e %ﬁﬂgﬁ‘ %@M@@H'DNN tbdkearHeal when

zat1 on a denaturi ng
compleagaidry sﬁr@we\e[reprémn’ranadeanmmhn@ni%m their gwelting temperature.

The higkgif e Assmse s atteny Pefielt kbR MR,

‘ sequen%@' t‘ﬁ%‘ rﬁ§ner7tﬁerfMa$|QQ 'téﬁi‘p@két[xﬁat whith P68 used( Ps £ raEudly it follows

% f orfram de, 5 75 M NaCl, 0.075 M sodi um
that hlgbet redative tesmoerwttgea wml tﬁf@\oﬂ@dméke s geaptiongsondiions more

arngo R SFE S BRI sl AP ocpeton o

strlngeﬂcQP/QdeanU%tl@Wrééttﬁ)nﬁ séé@@su\mel bt wa Digrsentt Pro26Is m Molecular
SSC (sodi um chl oride/sodiumcitrate) and 50%
_BmgﬁWllﬂildﬂtﬂsgﬁ%%@’@bhﬁbﬂsow%y a hi gh-stringency wash

ﬁ"s Hg%ﬁc?f BatiohsS3s &%me@' e B %@_ﬁdéﬂtl dléé%those tgat (1)

rlngent condi tions' ent I'f
employdewomnlb@#elmgtlﬁanb thigtk texhperatyreNot washlag Q& Mosodium

chioridPdls® Nsbs R rrated Tk RI AN RS At G (2)R5eploy
during hﬁrﬁa%ﬂo%té BB &P ané?ﬁ 5@ ‘Tmrﬁﬁie Witk 0S8% HoviOserum

nMtri um ci trate),
albumi/Odi % e EQH &% powmymwmhdenaﬁgmfwaodtur@ phesnbatehufiayat pH

6.5 wit 150 ekt urR il 7 MR TERESH FE4T SR SRl so%

formanﬂ@je abEsE (0 780G NdbE 0sds Mesbdiuin gaateM 50 miveodhin @hosphate

how t o adj ust theterrperature ionic strength, etc. as

(pH 6.8)e@ 4 ap¢iuny PrbveBaatee SaleBhards §(§Q|L&§%§@B@3F%§ﬁlﬂ‘on
sperm @M L@;HQH@E ZeSb%r 'Qndcfm}o xtrﬁﬁ%lﬂxﬂ’aféeét 42‘3@ %ﬁ‘l WAshes at

cessary for the expression
42°C erOQr)aQBXC {soakad ohuﬂldwsammemmel) @nd Mtfa)mudzmrdemtﬂ?C

followed t?y a Ihlsgrﬂ strlrr]\gency wash consisting of 0.1 x SSC containing EDTA at 55°C.

"Moderately stringent conditions" may be identified as described by Sambrook et
al., Molecular Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press,
1989, and include overnight incubation at 37°C in a solution comprising: 20%

formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium
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control sequences that are suitable for prokaryotes,
for exanple, include a pronoter, optionally an
wopereaRms4 sequence, and a ri bosone bi ndi ng sit eCT/US2006/018137
Eukaryotic cells are known to utilize pronoters,
polyadenylatlon S|gnals ap? enhancers. Nucleic acid
is "operably |inked" when” is placed into a
functional relationship with another nu | eic ag
ngd 20 mg/m

phosphate (oid 7c&), SrolPerhaiitits solubian, {18 depirar éH‘u%tﬁc@

t |
cenaturgEFOELRENSL A Spoin 08, Ml kPR et 1 xsso
about 3%150?03 ciThatskilledrartiben s4it remdgmzeorhow the appisquotem{eeraal re, ionic

pronoter or enhancer is erabl kedt a co
strengths ety 8ANECEESITY 1R ACERMENY dateagia A3 RTeh i BRd the like.

Tﬁsqgﬁﬁ CEontfdl s@ HERQROFBIRS REIDNA §b€q€ehc§es°r9&fe%)§bw for the

0 a co I'ng sequence if it i's positioned so as
expression dfar bpérably Itrﬂ(&dsiominmg)aeq@m il @ particy|ss heist 9rgamsm The

s s B AU I AR o

optlonalﬁf’éﬁ bg SifliehBe! §Ad aNbdULRAE birkdVEe Sies., Eanb@@ﬂercellsl are
ve to be contlguous Li nki ng i s acconplished by
known toiuditizé proraotess madyadanylation sippalisoand ©pBaNcems. such

I\E{yieg gggd |g %P? ﬁby Ignléglag \Aﬁu“}sleg{ﬁ I?stnblggg% rrgg n@é@h@%hﬂerelatlonshlp

with and&ﬁéh’ﬁ@éléi@%iﬁd pEQEdncRe. FJM@xampm DN fargepissaljliehce sr secretory
o describe a fornulatiaon

used t ng a shelf-life tein that
leader i9,8pEfABITBkacLiP ANBrIBRAGION RIS Tt4s FXTGSFaH 3 mpirRsgtein tha
parﬂmp:%‘tg%ﬁ rﬂ‘g{ﬁ?égfloﬁ Qﬂ ;?&yg%ﬁtﬂ@aasbromotﬁp BF Bﬁhé‘ﬁcé\r igloperably

| east 24 nonths at a
linked t@buling k@qancetlﬁlt effeClst ’uh@rteairhs,cnpygn of thesseaugcss oap| rbosome

binding %ﬁ{ags” lpatgll;g X agr%coglﬂg})s:ﬂ%ufgrﬁﬁg % %ﬁtg)g%tdeio aﬁ % famhtate

gtranslatf&‘?\t %Qﬂ%ﬂlt % 8fadl fhieed” Crﬁbaﬁ@lhé'tlthé Dl\mgéqd@xﬁd:embemg Ilnked

rot el ns can involve chemcal instability

are contlgueus aaml p‘rtbwe(mevwfla:heCFmeW@@d@foéplﬁﬁ'Mlisoﬁﬂ%m reRding

phase. o g\lﬁegrmgﬁlabr?cgq(%? fd?)r e 'aQ%h@stl)e éﬁ?ﬂ}’ b‘f.ﬁﬁi{lri}/é ?bgaécgbrﬁphshed by

Ilgatlon & aBaGSnibAt lelfidiibe %ﬁésoﬂﬂﬁjcfstsltestdi@ het ofist, iee pymﬂheho)
Chemcal instability can result from fa

oligonudeehidauapitrs pabake s e gisocHp BeaPyanse Wi SR SHONgLerzote

i ] _f 3
PR ol £X605288 o RHRAARN naving a shelife
acceptdisie dba prdduct ll’ﬂ’@'@rdigmblud][)n qmaeco’pmmmemce der instance, at least 12
adsorption. The three no égg}m”ﬂt') 2 t 1
monthscrigh gYaNitemMPAIAWEY angdrIel Pl A g’@ﬁ? %é?%ﬁtrs ata given
’temper%f:fﬁ@1 &Zﬁtloﬂ% oA %?é%]—stéglélfé\%lﬁﬁorﬁt\:entﬁmst m& flore than 5%

erapeutl C Carrier Systens 10(4):
aggregéfé'é— BB MOIEABAN. 10,% dlmeds mdémrmnmmel changesriscbiggde o

t .
noterod b P 55 LBt M B BRI BABSE L PRTnS Bg prghe
chemlc%PF'Hs?@&IﬁQ& éodrﬂltpbr%eg\é Whldrpln\Obﬁ/b@rﬁocﬂlﬂtbétlcmld)ﬁheqaro’aﬁn by bond

assessed” by visual 1 nspection. A further assay

of
formationrdriatéavagefrestiting o1 ateon chemieabieabiy) Pf VhW'C@'HEStab'“tY (i.e.
changds in tﬁerll}gheryorger Jade QY of BSOS, ChahRa RRsskty3an result

from, for exémple, deamidation, racemization, hydrolysis, oxidation, beta elimination or
disulfide exchange. Physical instability can result from, for example, denaturation,

aggregation, precipitation or adsorption. The three most common protein degradation
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340 nmto 360 nmwith a 1 cm pathlength cell where
turbidity at 20 ng/m is less than 0.05 absorbance
wanbaes2728m " osnol yte" refers to a tonicity nodPETAIS206/018137
osnotic adjuster that I ends osnolality to a sol ution.
Gsnol ality refers to the tptal osnotic activity
contributed by ions and nég oni zed rml ecul es to a

sol ution. Exanples includ aI t S -
pathwayScRIPHORIN GROMIRTRBI Jermyalios zﬁ’@ alheRIgIEa of 81, Critioal

{PR$3)0r
Rewewsf ?:ﬁ%r%@}ébﬁgpy@%t%?’her § no aclﬁ%@ %ﬁdgzﬁgar | cohol s
Asussedalsenaim fsdlablek mefiens to polypeatides that, winen g'eaqu%ﬂ)ulq/solutlons

e com BB T L LTt FEOT A PRl i o
visible p%'i‘l‘i%dl%] 85254 Bsddbcbngy VislhiAMhapestibn. 3R furghidr a@éydﬁmhé turbidity of

er conp ounds can function in various wa

the solupoes(er salubitity @ttheunrmem)dﬂavrb@ mada@yaﬂe@wnmg(éwpal@rbances at
e octadec hyl b ;
a40 S SHET 4) RAEE e AR 380 i oo than
0.05 ab%ﬁbb%b@ L@,f.tsal kyl benzyl di net hyl anmroni um chl ori des in
whi ch the al kyl groups. are | ong-chain, co ounggg
Aretosanolpie” lefeehina t@@mtmfg}lﬁqrﬁ&sn@g %@fﬂg tlends
osmolal'itp %%%I@ﬁq‘?ﬂ%%ﬁwﬂl B8l B ba@ﬁ%}b%ﬁﬁ‘ﬂbuted by

para ens su as neth or propy
ions an@aubalwﬂzeoanmmenuwsem solpibnoriatdnyples urthdae m@@mn@aﬂs such as

o 2 G e SUESLS L G A Rl o
sucroseaSPl‘? Hélogé’rdl“ycfgroi %%lﬁ@%%ﬁdsT%ﬁULng%"r &do%bl@éhcl‘baé ni¥tinitol

yophi l'i zed formof the fornulation. In
known tdidaelasrt thet acasenenaﬂy regasied\as safe (GRABher conpound

al resent .in r : ;
bk P A B bl ML L) toraing
in the fé’rﬁﬁﬂaﬁ&rﬁ drRCARBbXit HATsO Br ofherssanhesurRiat carciimction i various ways
ecrease turbidity or denaturation of a protein jn
to preséryerthe stakility rewilafion Uk KampiaR Bl de lostRdaridimelndbenzy

ammo%f%@ér?&o% hggﬁllﬁeﬂ? r‘ﬁoéﬁﬁﬁ&@ aﬁe%za%o%um %ﬂ'ldf?%r (%%S&ure of

oxaner, . xaner

_ alkylbeﬂﬁ;ﬂdln%thylgmmormohydhlend% hyWhmsthpe(ww grau s :mr@klong—chaln

ymers or any othe kno to.the t that are
compomﬂs)oﬁ@m pgnzeEniin chlrse test mﬁm%’tﬂ% Reltide aromatio
alcoholg%l##}?ﬁ%{ge;i1 et%ol QH%Q%’ngP%CHﬁ@IdaW&[ Shrabbhs 30kh 2 rhéfﬂyﬁor propyl

genérally confers a pH
parabeapand nﬁcte:sodab@mptloﬁa"}o;sucbr‘éamlylpbuwamno‘@@eméylaai@@hd The

presengg sEsheEarabansy Ml b 88l in Afuid by ddFeous form

A'ScmTRNL?d Pméticﬂmmﬁnohu%al iR lyephiipyd m:hebSthmmmanon
of the S/e art tro have t he desi reg) effgc{) The t

In the lattgn cadendtie p@S@r\geéwerqrcoth@r aPMEPURE mllétmsca“wt@a%r@éeaw the

. water o mjecet‘lon (9\?!"-:55l Bag’%rlos’catlc water for injection (BWFI) used for

reconstitution.

A "surfactant" can act to decrease turbidity or denaturation of a protein in a
formulation. Examples of surfactants include non-ionic surfactant such as a
polysorbate, e.g., polysorbates 20, 60, or 80, a poloxamer, e.g., poloxamer 184 or 188, |
Pluronic polyols, ethylene/propylene block polymers or any others known to the art that

are GRAS. Optionally, the surfactant is a polysorbate or poloxamer.
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whi ch act on another cell as intercellular nediators.

Exanpl es of such cytokines are |ynphoki nes, nonoki nes,
wanaetizzasit i onal pol ypepti de hornones. | ncl udedCamsa®e/018137

the cytokines are growth hornone such as human growth

hor rone, N-net hi onyl human rovvth hor rone, and bovi ne

grow h hornone; par at hyrou] hor none; therX| ne;

A itinre g Bl Retotgs At ablen i Brrihgt P RASLATEesperaly
conferstaheﬂtlcflfcﬁ'nSc\tliomfI babidMyubor Bﬁl!'@ne(ll;ﬁsf@m a%i&fﬂjt b8 &) AbULBI5, and

nmone (LH); hepatic growth factor; fibrobl ast grovvth
optlonaﬂ)aet abouipf to abou1n7 5p|fé|@@ pobypeptide éyARO2LATIRAILn &vesples include

Tris, Hega st amins i JBlaBels Rioit i6 LRIER o FRYE The

. deswed\éfﬁ;aﬂl ar endothelial growmh factor; integrin;

rorrboE)m etin (TPO ; nerveﬁ‘grovvth factors;
B]%thﬂTb cyipling hisfeagenraric terrafer Brateing rgleswed byenesall population

which a&ggﬁgefﬂ_oﬁﬁéﬁnﬁq{ ﬁeerc@ ?g Hgad‘ e*to*sns%?dégﬁesg{cn%kmes are

lymphokidesprnokinest had draslitimah pal‘ypepﬂ@e hermones.r Incllaxm:d among the

cytokm%@r%a@égl o% 10 1 at'B\?@%‘?}fgtfg CSFS%%Qﬂ efpigayl human

growth ?%ﬁst%%@ggvﬂquW%ﬁ?&ﬁ %e%@@'r:éld Hd?ﬁ\%hbeﬂ‘iyrd%ne insulin;

proinsulib; iElaxin;- @orelaxi; glylcoproiemlh.om@nearamcbtaaafpllp{ﬂ gqﬁ'gpkamag

| | F.and k
normor S 18 S Aeblb G Bl ol Sty bl piithe
hepatlcr@'b\flm@'facﬁﬁﬂ FBeShIast drowh FREGNPIroladtingsthterttdl labtogeantimor
bi ol ogi cal l'y active equival ents of the native seguence

necrosigfaetiornard - méller@nﬂnh jiing sibiangrinouss gesadotiepiigpsociated

oo, 4o ARG 5Bs BRP S BF, PSRRI fppoie

(TPO), Wéﬁ/é gdetthaCtraJﬁ’@rm&I@Iét@rowm fedéon; aéneﬁEMngagrcmihd@Hsrs (TGFs)
@ﬂ-} 1125, Y90 and Relﬁi ﬁ hera REF@
such a%a -sandaF@Frdfaﬁwm g sroyehdasiorhand s oppiEtp

osteomgfuc b mtgH?IQﬁ’IIX s,d%haég infdrftBh TRl aﬁ& L rﬂmePrcolony

S thereo enot erapeut| c agent’ a
stlmulad:lhglfactars (fbﬁ’ﬁepswbhmemdcrmphageeC&Fe(Mﬁﬁﬁﬁ) gfamdwm@e-.

macro%&%—péggﬁ{\ﬂ £§Eﬁt@§$§e§@g§@y§$§t@$§;ﬂﬁ %I’géuwAsaa li_ggsuch as

IL-1, IL(§\fT@W_\|(4 M), 11akkyl-7sulé apag g6-18uGin18S and other polypeptide
busul f'an, |nprosulfan and pi posul fan; aziridines such

factorsalsclbémgddﬁpmd I@ahmeﬂé Arcusedhiersin, thadetn eyisiine includes

protelngltf{]% khl (segler?:g toﬂ? gitm&maﬂfeéell a.ﬁJcLHg'arr\% biologically active

equivaleht£byinenesiessdipicht dgtokinést hyl enet hi ophosphor ani de
and trim gthyl ol one|l am ne; acetogenins (especially
bheltetraceyiolxic ﬁgﬁmtaﬁaéiSﬁQrT@remareé%rﬁﬁ@@t%&&t@ﬂce that inhibits or
prevenésl, fied fARgn to?gieﬁé’ Qﬁ@/%? bﬁu%}@!ﬂ %)I nclceeggn)rhe term is intended

tat I'n;

to lncIL@%Q’aelfmtlne lstabpesk (ﬁgn @ﬁd%l Y%OI a&ad Reé?mtdhmmmrapeutlc agents,
anal
and toxins sagh a% enzymatically active toxins of bacterial, fungal, plant or animal

origin, or fragments thereof.

A "chemotherapeutic agent" is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as
thiotepa and cyclosphosphamide (CYTOXANTM); alkyl sulfonates such as busulfan,
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cryptophycins (particularly cryptophycin 1 and

crypt ophycin 8); dolastatin; duocarnycin (including
woOheoesigrishet i ¢ anal ogues, KW 2189 and CBI - TM ) PCT/US2006/018137

el eut herobi n; pancratistatin; a sarcodictyin;

spongi statin; nitrogen nu hards such as chl oranbuci |,

chl or naphazi ne, chol ophos'a am de, estranustine,

i fosfam de, nechl oretham ne, mechl oretham ne o

OF xi de
. improsulfayuandt hipesutien; azirigings 4ch AsRaRFOCRPA; CYREAESHEY Miliredopa.

redn] L f i i .
and urd i BTl B LRAPB TR A larine.
triethyleréthelamsiné Neictylomesiiosphorarities trieteylenaitiophaspheramide and

iR
camptot%h?ﬂ%@@irﬁ%@e‘i%eﬁ@ﬁ alo§ué topA8Bamy; b atir)tdally$dtin; CC-

1994); dynemicin, 1ncludin ,
1065 (inddiv its addzelesiapbazplesirard bizslesin synibega @@ﬁgagét%éin
esperam.ci n; as | 1. as neggarzi IoR. har :
oot GRS ED) S 2HER 0, B Gearmycir
(includin&ﬂh%@ﬁﬁ@?f&ré}?@l@g@&,Q@NW&M_CEICEN/Ir)pGI_Eutherobin;
ut hramycin, azaSerine, bleonmycins, cagtinonyci .
pancratistatiaba sargodietyin; seapgistating A{Kgee RUEiaRas éH?'g%ﬁ I5:31Lqrﬁ[bn’bucn,
actino i bi Gi o i Ci .
cnomarf e AR o RHBIY Rl et e mechiorsthamine
mechlor@ﬁ@miﬁﬁ)&dicﬁ( Fy&ﬁoghimid@éﬁiqh@mgnMéTbicumé phebesterine,
cyanor hor phol | nodoxor ubi ci p, .2-pyrrol i no-doxor ubji.cin
prednimiinadep BBRBR B HE A TURBI o oS e e U DB QAT Lo,
omorozf 5161 B G5 RUe v OB Bocs och a e
enediyne! antibioticisi(e,g. patitivegmiain, gspetialy Wgcrhﬁ,arplgrrbg@r@mm I and
) guel anycin, rodoruybicin. strepteni grin, 8! o\
cachesfigus o el 2 HERSHT oSt G B Bl Ehmset e Py
iRt i iRA; tes as\ibiPad tlodranataramn
dynemI?E,_@Eﬂdl@gﬁﬁyﬁé@&l@%mgﬁgmcﬁ as daenopt rin, :
esperamigi asrwalhag ,nepcerzamﬁaﬁlmghmmqreﬂlde@'%g ich@mOPVOte'”

. | h fl [ . B- . ' .
encot R BT b AERE L RATBREPAC D, i

azaseriABChIEARIyBRs, 83@midrhiidinecarGbieig cardinuenyday cavgimophilin,
cytarabine, dideoxyuridine, doxifluri g%ﬂ; 5 L leucine
chromosmysing, dechieomyciox GaHAPFICA BB RIIEN s frdip2gs9-0xo-L-norleucine,

doxoru ﬁg@ﬁd@éﬂﬁ%@mﬁ Zlg?gﬂﬁgr&o}n%%cﬂfn%m SRRtSicire RyAh@wbasHdlino-

one; anti-adrenals Such as .
doxorulBiging ogpyatinbdo deubicint andideoxydoxooshieing, efiibian gaubicin,

) repleni'sher such_as frolinjc acid; -aceg| ' . .
darubicin BB AT S FUBER auCh s REP RV i BEgPenolic acic

1 u H -, 1 ., q . 1 h,r r@. . ,
rosals G oA AL e gl pupach s,
rodorulsitihpsineptonivgin, shieptazosing tlzareidin, albeaimeysczinp$taiia; zorubicin; anti-

et i S VST, A S B3 Bk iooues such

I Ne an

as denapf%ﬁm HREhOFexdth! PRYSERAR; triMdtisains; e anglogasuth as

. nitracrine; pentostatin, phenanet; pirarubicin; h
fludaraboo Semerapdopyitia ghigmipH ta@gg,an%pwmpg)ag gg@[ﬂ)@s such as
ancitatﬁrrlg,caazra%ﬂlzd'irpe? '6-580idine F SAMANE cylPhBiR%! Bidedkfidiné boxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone; anti-adrenals such as aminoglutethimide,

mitotane, trilostane; folic acid replenisher such as frolinic acid; aceglatone;
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spi roger mani um tenuazonic acid; triaziquone; 2,
2',2"-trichlorotriethylam ne; trichothecenes
woles@aerahly T-2 toxin, verracurin A roridin ACEUS2006/018137

angui di ne); urethan; vindesine; dacarbazine;

mannonusti ne; m tobroni tol1' m tol actol ; pi pobroman;

gacyt osi ne; ar abi nosi de (",ﬁ'a- C'); cycl ophospham de;

thiotepa, taxoids, e.g. paclitaxe| (TAXOL(r). .
aldophosphamisle. Slyersidesaning AiiIcoRss: @?'Méﬁacxamsa@ﬁweahasﬂabuc"’

i X T ¥ & Gori®Hornitilh& Mliptinium
bisantrefiB eI ey ARG deneai g A o heglipti
acetate;tdn epothiiome; etoglucialp papiun nératechydsoxyuxaagentinan; lanidamine;

"anal ogs such as cisplatin and.carboplatin; R .
maytangnelds S5eR AB:BY BOP AN ARSI ST AN BVRG8) 42qnes itgiemtrone:
idarftbf: NBentdsiein; Phieh@met! pidrebliim@osoxantrone; podophyllinic
moplda%\?\g |rﬁ%(?ﬁs]gﬁ;s no_v?r]?ltror%; f?eni posi de;, eqattexgte; Py
acid; 2-ethylhydiezide; paocaropriae; RSKce razaxaneh Bniaydnagigefirepr- 1 1;

) t opqi soner ase i nhi.ki tor. RES 2000: ~w 4. : I
SpirogeRATIES GRHERONS A Oy RE RN, 217 Tishioqriethylamine:
trichoth&&driddqe8pa&ibfly TCRARBGM, haddidairinakcrofibiar Arandwniguiding); urethan;

accept abPe salts, acids or _deriyvative ?f any of the
vindesingh slaearbaZing: MRNRRIBUSHP:TitebiaBHok mitclaptal; BiPobroman,

t.i - ||| C ‘S t h egH; . d%h'e._t l't I
gacyosfi AP IREE S RBRC YL st gL InABuEPHIUERS, Bholdr e pacitaxel
(TAXOL_&,‘ Bfi@tdl-\myafs {Sodfen Onlmmgw Primoetdna o) and&_lzmebﬁxel (TAXOTERE",
Rncne RBARGRIETY SHOR L DA EE RIS AR (Gomzar™ o
thioguaftindy RS tBPRMiAE ERetHdtiekatd QatinUiR @raldesudh sl épRitin and

onapristone, and torem fene (Fareston(tn)); aromatase
carboplatiin bnblastne:; pdatinurhj stoposide Mz 6) ifastaraidas mitoxanEane;

vincristirgggﬁhggeigipg?}\Ir@ggﬁ)ﬁ?@ ?grijcg%e{ni? niggEegﬂg%s?@é;%tre%a@QJsaunomycin;

aminop®AM %8ldHeS IdtindreateTEgEs Y 1 tlopais@htdrasé Mergbitsr(RFS)2000;
exenmest ane, fornestane, fadrozole, vorozole

difluoroprtaylemithing (DMFE); estisloidy sughas Etingg acidnhgapecitabine; and

anast r,pzo L.dex( t: : [P r h
pharme2eReHBEAC Rl TaflGeadidh br a8fita@eslor iy FARDRLEYEL Mo
included QR &i§ ldefihitianchre aticesrendriat ageptsaibatattablregsiate er inhibit

acids or derivatives of any of the above. A "qgrowth
hormonenagtisin @ {uragsnsuch geAntisstiogereARd rS@FeeC?@eteé"gge" receptor

' | o ' hiXirBi Ro®fadex™),
o EFSERAEL ARRIRS r ol e A ol Notlocb )
raloxifegien dmloxitamis, #iedirtrertaimoxifens tiexifeme, Wepxidene, i 110AS,

. Thus, the growth inhi bity agent is ' o
onapristpg and BRI eRe dhasst o R PEEE s B LB inhiit the enzyme
r i ‘ fodutidn rhafeadrexanglbads ofuch as, for
aromaté%%mﬁﬁﬁbﬁ%é%l?ﬁssi‘ﬁ%ﬁg.i _r%jcllude a%ents tﬂgt bl ockyy,
examplee H(5 einidazales @raimegbrietimide, preaastiel aestatediegace ),
ase), such a ents th ' ® t ™
exemeRiappa A, R0l vhl ol RRUERE g e BPEaRl (FRpral ), and
anastrdddié B shidnmtirasdrogeht aath re)flutamidd, nilatenidepo
I'l inhibitors such as doxorubjcin, epi rlllbi cin, ,
bicalutamideietprelide, ancbpessrabn; @?mpbw@aﬁ%ﬁ'ﬁal YraePtaglenialts, acids or
derivat%vlﬂé%tofaarnryeosftthglc\b%l/g.o‘ spill over into S-phase
A "growth inhibitory agent" when used herein refers to a compound or
composition which inhibits growth of a cell, especially cancer cell overexpressing any of

the genes identified herein, either in vitro or in vivo. Thus, the growth inhibitory agent is
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arrest, for exanple, DNA al kylating agents such as

t anoxi fen, predni sone, dacarbazi ne, nechl oret ham ne,
woi2e@l1atasm, net hotrexate, 5-fluorouracil, and BCEAS2006/018137

Further information can be found in The Ml ecul ar

Basi s of Cancer, Mendel sohp, and Israel, eds., Chapter

1, entitled "Cell cycle retlil ation, oncogens, and

antineopl astic drugs" by Mrakam et al F .Saunq_]ers: in'S
one whighsigaifisepHy aedumége p@y@%ﬁaﬁ@ cglls pyerexpressing tu) §enes in
ol
onase. £5pb e SLar A LA SR kst migtaessel oo

progressibn Itz @b%@m‘ihéomaﬂ $ lphatse) @mgh aamary@&aiﬂndmm@ﬂl afrest and

 Mephase BBt o ianelcakMbhesa bieckeRoneuagane ibabRefbifiend.

vmblasﬂWb h[a?olc Qﬁg%;?c?gmkﬂtbﬁs APN4s U8XoreBRAD epirabidigi ¢gdur®rubicin,

., I nmunogeni c; (c) capabl e of bi nd i ng
etopostcﬂmirblebmyalratThQﬁ%ag@’deﬁh@’fraffmt a@p/smAwer(@m;ﬁ phase

arrest,Toexampie, LA o Ceasp i RUCh ERIRBRen gy eghEaRe, °"

dacarbazficimédlotdlifarfe, ishiatl, nfethatrexgtepb-fluorouracil, and ara-C.
nat ural [ y-occurrin

02L/ TRAI L pol ypept i de.
Further frderriatien aambsdoundiroghe difolgeviay ﬁafl%f?fo éwech@%%%m and

rac, 8 DB S PRIIE et g it

drugs” IZIUgal&drﬁi @@4 D(l_}Q/ngSﬁgﬁie(réQBB)édelplaapaQ%)i aaptitl;lg%u poh3.
i ndi n i ndi
Elgbq)glgﬂlgﬂa |olj_)g§:§§J agﬁjg& fg t%&l %p?,g%seﬁeréal@ me% (@)
/
v §8 9833 0 oA G g

as
cancer t:déianelsam/smﬁt&:ied celbth vino PCEXPAID,i aither thﬂo%s a single agent or in

comindt o SHLZSA20, MO 80586 048 44008, 1.
lmmundcb?ﬁ‘?cr B éad&éfb?é%f %ﬁﬂ?‘g aﬁél/dr%fuﬁfulémg Aeceupier foy Apo2L/TRAIL

or m of death in mammal s that is

(such reqeiqnltomlhnny‘iymmmﬂ BR%@CQﬁ@FoDRrWﬁéeEW&»r@E’@@@ﬂ geceptor,
ant o8 ERIRE ) AEMFG eIV 0 B

ApoZL/TRWID%hﬁg}é?)tldéeWs@éﬁé fotrrdeiérmimrcgm@mmal Bkslmnty of thes of
tochondrial function. This activit

Apo2L /TS FPcs Consupiech P BE, mPIodS KtouL D thBypre Spieh as DNA
fragmeﬁfaglgh 5(%&51:%@8%%3#&%‘3? aftS Cﬁlrra%logi/l A §DNA2 ), ¥Adpase

anal'ysi's, ‘taspase a
|nact|vaftiba|gm4 Bindrmy, §RS bindling (seeplesy., W @ G185 1793 puklished) Nov. 19,

1098), PORddan gty Repesd;. WERRBEORE oRUBR oL RE) 2 1ok RER2 binding

(see, etgcf'e\/\R’ﬁtQQ/f@SAS BHbHR Maréda, 1999) a@Wéﬂ"’a@Qhe aLs@ays described in

heral” refers'to any condition that woul d bene
PCT Pblaation dNasbOOT A 16330 §V OS5 28, dHO %@Q%%eaﬁd%\é@m/ﬂ%?

AL et A P 0, Jorias e an
refer td%@?dfﬂgﬁﬁ'ok coﬂ—ﬂ%lﬁad fpmusfaselicduAniig n@?ﬂn@@ﬂﬁt is typically

di sorders, as well as those pathol ogi cal -
accompanied by one or more characteristic cell changes, mcludlng condensation of

. cytoplasm, loss of plasma membrane microvilli, segmentation of the nucleus,

degradation of chromosomal DNA or loss of mitochondrial function. This activity can
be determined and measured, for instance, by cell viability assays (such as Alamar

blue assays or MTT assays), FACS analysis, caspase activation, DNA fragmentation
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condi ti ons which predi spose the mammal to the di sorder

in question. Non-limting exanples of disorders to be
wonrewtietsiher ei n i ncl ude beni gn and mal i gnant caATAISS06/018137

i nfl ammat ory, angi ogeni c, and i nmunol ogi ¢ di sorders,

aut oi mune di sorders, art &t is (including rheumatoid

arthritis), mJItlpIe scl er and H V/ Al DS. The

terms "cancer”, "cancerous” nant" refer
(see, forazxauhepler Nmpleimeat@hy ' ]é, n(ﬁgpg) and poly-

that is t |c. r f ed cell
ADP ribgse Rplym eéég écgdof’ %@J%%é? és‘é%?%géoﬁﬂtﬁglﬁ%ghot limted
A"sQJse@Weﬁﬂbﬂpftﬁe téymmdisorder iawWerekal, reféra o amy coadifion that would
sarcoma. Mbre particul ar,. exanpl n%ﬁgf such,

v e Rk o
dlsorderJ tﬁg??%ﬁﬂfé atﬁg :By%éﬂv& %lnllOLIlTﬂé] Bf Ealé‘?%btld& 5Q6Mas

cancer rena ovari an cancer,
ApozL/TTRA(R;r Thisdecludey ohiuolid asd iacuteedikerdens, as/wphasyinoge pathological

condltlokg g\ﬁéﬂ Bl C%‘:)gsregﬁlggpg%n%zﬂ glgg glstqgn@érr lh?&@gﬁ{)ﬁf Non- limiting
exampl&e#f ﬁgbﬂﬁrg‘?@beﬁ%&ég Abidin GNGES beflignoddaiafigRant cancers;

orne, cervical cancer, stomach cancer, bl adder
mflammatn’rg,eanglbgpalcoa*ad lmnumogjgdlﬁ@rde@oa@mr@a}mq@ﬁgrdegﬁoarthntls

ot A g s B Pyt ol

THd @Ak 8ancer I eahssrous” @ﬁdmallbﬁaﬁiﬂyefeaso osddsdrivecihe
refer to curatlvetherapy, prophyl actic th rb r]
physwlqma)mdﬂlwntrnamws treris SiedIlycharegterigrd byinregulated cell

growth. agg%@bf‘ ﬁer / up%)@t AreStTRilePR, 8h dlrﬁ?rﬁé Igr niidnya,

ron in treatnment yone nor e
Ieukem@ab&stdmtaeand tstamﬁmar &/hirermarncnﬂara@mmplssrczitsuoh capgers include
treatment or administrati intermttent

SquamqUESSRIGFATCINGIE MY oma: aMAlrReIt HAS PECHLTopGHERL aEY lipg cancer,
glioma, E}é‘étrﬁﬁ'ﬁ@ né%‘éhbér 'réhél%%@r o‘?@ﬂah%ﬁbeﬂﬁi%ﬁbandﬁ used

rern r ers to any mammal classified as a mamal |,
lymphoblastic téuignhianynmhasytis ]euk@nsesc;olqrﬁg%almm\c@at@domﬁaal cancer,

kidney ot er{)%%éaegbeq%%cgg%y%ﬁd E%]ﬁ%qlgnﬁ%é@bg%‘t%ﬁ'\% Pgﬁ&’gg ic céné‘er

glloblas?érﬂé%&ﬂtﬁ@mﬁ@ | dEhviEEl SanbE Bi@haeh tanuer %IadﬂﬁrmlnSer; depatoma,
be any wat.er-sol ubl e pol y(aI k Iene oxi de) poly

breast ¢anasexaenipa cassidoman andead ancheegk %anqsﬂfar%@dla&!)ﬁa?hﬁ cancer
Pref e t hose bstituted at one o
cells expire lﬁ&? %#@P}[?gjl e%%hqu%)th 2 cﬁgmsclal ugroup, such 213
'laWe eérkrlvs{ “tﬂiaﬂilrlﬂ]h”,h‘&]éaﬂlgelblétaV\Hémemaml/”iaﬂjuéem hersin mfes to curative
i ca , the polyol is a (a e
therapypmm@%w here gl RIRC e [ TP OnSRRG st or
admlnlﬁlf(étl er%fér% tbqr‘ea%rntenF Sﬁ%grléefﬁ atcib?lfy Bgéjseﬁvltﬁ%ﬁ’lﬁ{érrupi%hn

éexa ypropyl ene gl'ycol)
treatmermlby&it’fe/benﬁ)rpmlaypr dmy*lrrerh’engtrgeetmelamrcﬂqmmnst(at@anob@reatment

or admlnlstrat}/%dlnfe(z)r{ in er I‘Hig #asﬂlon refers to treatment that is not consecutive,
but rather cyclic in nature.

The term “mammal” as used herein refers to any mammal classified as a
mammal, including humans, cows, horses, dogs and cats. In a preferred embodiment
of the invention, the mammal is a human. '

The term “polyol” when used herein refers broadly to polyhydric alcohol

compounds. Polyols can be any water-soluble poly(alkylene oxide) polymer for
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proteins and ot her bionol ecul es. Polyols include those

known in the art and those publicly avail able, such as
wobnrawiecwswer ci al |y avai |l abl e sources. B. ExenpPargs2006/018137

Met hods and Materials for Carrying Qut the Invention

The present invention provjdes nmethods for recovery

and purification of Apo2L/RAIL In particular, the

i nvention provides nmethods, involving crystallijz l{t‘d o?],
example, @andeoveavesa tinpar OF bransbed chgin. | Prafemedipefyaie hiciyse those

L Whigh it | ' . am
sustituld) damerai PABE FGREDL S G| RS sushi o difalky!
group h&ARE bbiwedrTbAg iamefour thbonsy diypically pihevpalgs! iset puyi@lkytene

recover and purify Apo2L/TRAIL from reconbinant. host
glycol), praferablysp@ly(ediaylene wivaobdPES)e HQWe v} 9%?5%5"2%‘4 '<'5‘fht e art

. / TRAI ' i i _
ccoan PR AL MR, o GBSO CAplrpierie
polyethwmpe%mby{lém@gwot h?polﬁpe&bﬁﬂmaemegujcelfdyfoanqnjugatlon to
proteins%)f?cg E)\%%E @ﬁge‘é@%@% aﬂ’ugllyélg Sn&c:‘.lggc%: rc}q%lzlgnqvgq] |r§1 leZ%r’? bRl%hose
publicly %fngmgﬁuﬁ%iﬁo?@%ﬁﬁné&%ﬂy lalafldifte ROUIddscat i on schene

In particular, experinmental work

underlying the present invention has shown that
B. Exempleay all ¢ thoais and Mateyials fon CasningiOm the dpwention: e
urification process P hAS
-@}‘?o‘aﬁeﬁﬁra‘l%' ny ?ﬂﬁq’% PIe% %%;e H@@% f§§ﬁ% an eg & g HRhiAREA8Fbf

Apo2L/PRARL. il paBEUIRR, th&havértonr proviaes anethibda, involving crystallization, to
crystal lization st eF in the puyrification schene, gltl)ovxﬁ]
recovertansl pwifApoZh/ BRAJuFPM BRMYIES 1P MEYER & 18 AEEIMpANIES DY other
i i i A i . 1 i ﬁ‘.@%_ l .f.
contam [} 2018 SHTRRAANG e o B pSs, gt
embodipgritf theahventiost ppsides mbthodsdo ystaldrianat puify Apo2L/TRAIL from

R ST A RN E
producﬁgsé.d:%%\fée&%bgi@rﬁ%% c&Rprom sing efficiency, product
yrel ds u

or product quality.B.1 Production of
TiroBhsis Rat theSheuificativpmeshodreisdherusiexpestaddfinging Siad

f dug; 2L/ TRAI L b turi .
sz, Rl P e BB B (BB b s, o
finding /én@%/uyﬂ@ éryf@t%ﬂ&@itiaﬁ a%Uelcril &ifigiene pdridtiorestepdn it pifiication

pol'y

I
peptide fromthe ce culture. The DNA encoﬁi ng
schema\pb Ao 2RAIRAlkayIntRarteular, exaefimenial Work aeryng-ng present

. .preparged fr. ' i . .

et B85 AL S REP BB BRERE3P ot BSton e

purificatio¥grocdRcof APORLYTRAILTaNd AffeR prdted stiwkingeansioelar tendency of
conveniently obtained from

LY . { aCD]j\IAIiSSr?r . pre, ar.e%}l1
spontaneeus AYsteliZationu cke NiGerPoatiamer g Levstal ePiBIG y
ificalk ;)éi)%i,lﬁo gaGEdtRRD B Eteps while maintainin
purlflcagﬁg%%ggﬁeg%%fﬁéz : @%ggApOZL/ TRAI L- eng:oél)i ng gene _ d
comparatle gleids teetraditianaleplirification sgeermes ¢isindmaltiple cheymatographic
purification steps, without crystallization. Accordingly, implementing crystallization into
the purification process may result in marked time and cost savings, without

compromising efficiency, product yields or product quality.
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ol i gonucl eoti de synthesis. Libraries can be screened

W th probes (such as antibodies to the Apo2L/ TRAIL or
wobhki@anusk eot i des of at | east about 20-80 baseByT/US2006/018137

designed to identify the gene of interest or the

protein encoded by it. Scrgening the cDNA or genonic

library with the sel ected ™t obe may be conduct ed usi ng

standard procedures (Sanbrook et al., Ml ecular
MOHW| . New York: Cold Spring

T SRR S A P T RER Yy gt
host cellﬁ?M@ﬂn@@y of ﬁéﬁbﬁ’é@f&d ®ithal vect@rumraam[hgeAbeﬁb/é’cRAlétencodmg

al ., PCR PrinerA Laboratory_ Mnual, Cold Spring Harbor
nucleic a@d@r@tr@pvar&ﬁ\e nalyB$ptideiram thei ! Ehce fragnents

T%r‘?tl? %ﬁlﬁA@Q?@Hﬁﬁﬁﬁ'ﬁa?eot aiREBRRSR AnYYCDNA library

u0|ng priate nuc e changes into the
prepare8dfth tis&Aé beliNed Wpcbx;sesyﬂhe émoQLbTRAIteITMA\ eéad to express it at

a detec bl yeht Averraitho ey Ab2L TR AR DA athd BhBgnty
obtame?ffrorrﬁé'ébf@ﬁ IlP’refrg lp?eﬁére@tfr&ﬂ%@ﬁalbﬂéﬁég stibe a@r’tﬁlé Uafcterlophage

he i ntracel regi on the transmenbrane re
library of heineatt placehtali CBNA egldeﬁcrllmd ir PERP uhticatioa WV @ 7726428 The

ApoaL RBIERF o8 4B el B SR bPEReP by gy
o||gonu§|@6ﬁ&é§yﬁth@§|s and/or del etion can be made to arr| ve at

final construct ovided that the final
Lpl@@@@g £68,bet srepRgd aﬂ@veproaea dsygheas gnabedies 30 tog) ﬁw RAIL

or ollgoﬁp%lgéﬁ(?ésobfe :%f,olgglgf n%ﬂr)#l)‘[ ?ﬁ86$}%§8§€%&%§§§@%@Soairc{égﬁ{ysthﬁa%eene of
interestadr the psdterbentodPbyiti r81:raem|dg dleey cE\)Nﬁeor denemio/libraty with the

el it sioheast o seleeSauence S v and
Molecu%?%l?ﬁ@peg‘lh Hd?’gl%tf){ WantdNew YorR: X@HIB' SprifdBlafSsteiRatory

erein for the intracel lular,
Press, 1939)s vembitemeative mests tacieblate thedgemne ascmmz\m%ﬁaﬁw is to

use POBh el bk S o R BT BEAL RS o
Laborafirp Memf, ChldthsiPaadidr TRNOratosy PRests 1008NYI ng the

er or position of glycosylation sites or alte
Ahmcnemdrmeaﬁe fiegments s vateetsi @‘tAPS@L/T/BNlaPﬂB@@ FPrﬁPafed by

g ARERHAEA RSB 550 AEAITPRAR, A by sy

of the d'é?s"\’&@ rA’pﬂiZLV’ERAﬂQ pﬁ@/geptmé eSvehifiegmertator vasantst reboestehnt
U. S 64,934. These in
insertiog; g@bﬁjtﬁm’f&ﬂﬁ, aé‘d(% dledetians & rﬁélﬂa'ﬁﬁé\éﬁléfd?r rhPageRbofiyof the -
ends of{iftfifedftHeBibn. BE LEEFTEHARETRYRY, PR AIRCHILEA region,
or of th@rﬁmmoaam@lseqm@n@ ahmnlforgbhedsll-@tgjlbwcp@AAFBAﬁ_ infigigure 1 (SEQ

ID NO: % eAﬁ{/ rc:%(r]lnbslr(\:a?}cpor}]I 8 mgg}tng% ggbscﬁuta ion, and/or deletion can be made to
arrive at the final construct, provided that the final construct possesses, for instance, a
desired biological activity or apoptotic activity as defined heljein. In a preferred

embodiment, the fragments or variants have at least about 80% amino acid sequence

identity, more preferably, at least about 90% sequence identity, and even more

preferably, at least 95%, 96%. 97%, 98% or 99% sequence identity with, for example,

the sequences identified herein for the intracellular, transmembrane, or extracellular
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relatively small, neutral am no acids. Such am no

aci ds include al anine, glycine, serine and cysteine.
wéhkersinesiks typically a preferred scanni ng anm ROTAS2@6/018137

anong this group because it elimnates the side-chain

beyond the beta-carbon andzét_s less likely to alter the

mai n-chai n conformati on of“the variant. (Cunni ngham et

~al., Science 1989, 244:1081). Al anine,is .

domainsigf ey Filer 0 Peduibisi senyends [ 2E Tigali The amino
: ' | _trahdlatiSndIrsosesdds/of tBEXbd-DLARAIL, such as

acid cha@%?%&?d;ﬁ%yeéj%?g {ggg%ltaihcéaﬁésl F?%?ei ght%n,. Trzﬁ)e Pr ot ei ns,
changing WWe hunfirez emposkioBmf glyddsylathotsgiies, or Bltekipg themgmbrane

. 1976, 1?0@% Particul ar Apo2L/ TRAIL variants of the
anchoring GRYACISTINYERt i on i ncl ude those Apo2L/ TRAIL

veﬁéﬁ&%)m ﬂ’%sAié‘Mlg!FHMIQ lsuelaeAES agdeRBrifed BbbYe car bietradde

u

al ani ne substitutions provided in TABLE | of publi s%g

d
using arRQif thpgeckaigues and quidelings Jor eprseNs@HE 2NRAPN-CRRSPRIRIYE

o b LS, PR 5oR B T P Bac mecite

(site-diréfied) miutEfenesitistanins isdanringpand RGRohutagepesisi ded i n
Figure 1; SEQID NO 1 , for a full length or mature .
Sceningr amjszasidtRARYSE Caih De,amRICYPH (9 eibrgn® Or mofe amino
acids alﬁé‘ i‘éﬁéﬂbﬁﬁ@%ﬁ% %gﬁgﬁl'é&d ?Arrﬁodr??@e%}%féﬁed@éaﬁuﬁﬁ% BfiAS beRls are

m no acids which differ

relatively Bnidle ndabaL ATRA acidar iSuch amincoagids intluds alanis, giycine, serine

on oy A e SRR ) BB v
i id j ' icarbdrmanhditieiess likblyeo alt
pocaus AR UM clohe YRt sy et o ater

the maiehaglconfosmagion of thelvansit. (Gurmiggham et @bEBCiencrRA 989,
2o AR B AR P o amin

t hose

‘acid. FMRRERNEIS FRAIIBIHSG fd\ehd Bsheth dmirRl-aflexp@2d2@isitiorgseighton,

114-281 of F 1 (SEQ ID.NO 1 d hayi
The Prejoins. b HoF asre et N Snoip MRS RS 40
SO Bt TTSAR LARER: 8L BRegBLroRion phdald ose
Apo2L/TRASERolpeiids which mchpiecirié or mdre dif thentecited alanine

st o ey O 2L D o N RS suc
ApozL/iﬁ?HERAé{iémsg\@fﬂ 3%%51!}%&%?% ﬁrdbﬁiﬁét@élmdﬂrm@énﬁﬁ@ acid

Xtrace of Apo2l /TRAIL identified, and
sequenabantiiok differs riiany amativgeheadld TRALL patine erisiseigncspreh as

providegtigaee! oBe s I0F Briokp ol SR Bt il im0 Fbo2L/TRAIL or

an extrQ@éfRfléﬂ dEHhbmh SEQRIACE tMBicd) inaRlieastone drovele dimird aoids.
nmetal ion (zinc) binding site that coordinates

Optionally, éheonemt rodretarpinapaads Wigh differ %W%m%di@ﬁtéﬁgfﬁri@e’f as
comoa AT st SRADLT A THIREele 4PiTABG OB ton(o) such
those ih@EcERS Bf Tahe eof edlo1/00832. Apo2L/TRAIL variants of the invention
include soluble Apo2L/TRAIL variants comprising residues 91-281, 92-281, 95-281 or
114-281 of Figure 1 (SEQ ID NO:1) and having one or more amino acid substitutions.
Preferred Abo2L/TRAIL variants will include those variants comprising residues 91-281,
92-281, 95-281 or 114-281 of Figure 1 (SEQ 1D NO:1) and having one or more amino

acid substitutions which enhance biological activity, such as receptor binding. A
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nononer s whi ch bury approximtely 5 100 Angstrom 2 (

1700 Angstrom 2 per nononer) to formthe gl obul ar
wonrbsar728The position of the core beta-strandsPoaaSw®bio18137

conserved conpared to the other structurally

characterized menbers of the TNF famly, TNrFal pha,

TNF- beta, and CD40L when conpared to the core strands
~_of TNF-al pha or, TNFbeta. Vari ati j n.the Apo Il ~.
particulagly e RV aE T RSP R g 2b b6 P eEd 1B No:1).

| ' B9 rATANOcd et A reslanby a4 Ve 6F Figure 1
mas%ﬁ@é%ﬁ%@%ﬁﬁ’sésguc Apo2L/ TI'lQA| L sequences may include
(SEQ IDaN®:bY. the Apo2L/ TRAIL pol ypeptides described herein

havi ng, a et hi.onj ifi 00
e asprioadin iRy BFeEE piBfisb i em PoRY, &5t gystal
structurébf fﬁéeeﬂré@élmé}%rﬁéintd? AMRPLYPRAIL densfadeanpalahlie-scanning
nucleic acid (e.g., cl or genom ¢ DNA) encodi ng .
mutagemesis wasopenienmerthto pioyiie/ thranappiag b dsiraseptos gontacsregions.
repli cabl t\Qr - [eTa) 4 if '
Tho sniFB S8k B WL B MDA R AR AT Bldat sk
containgH Mdvel divaleit nsétation {RiBcy bisiding sitentien eobsdigatesrtheé linteraction of
i nclude, but are not limted to

i ’ % ORE hermiemisars o fhe TNF
the ApoRbI TRALGMer Bpigeale' s tjap suBuNE bk gthegmembers of the
family, éf?@%‘%/ﬁ %Alg%&p%%g? g cd@hﬁs@ﬁ@&%ﬁp&ﬁ Mder BSnRISNGRse jelly roll

a transcrjption termnation
monoms&eawRitheurg approtimaltely 5106 Ategstriointed 7081Angstropr’| peranonomer)

o form B aE T S ofThe R P HPRun B St papserved
compafé&ﬂ&?ﬂé691%@&(9@%"@%%‘[&&@_@ AEMBEROVRtHeTTNAEanily, TNF-
an escribed 1n further detail in PCT Publication

alpha, TMB-e2s 48] CB4fLewbencompared tmihegcaredtiagngs g Jdifrplpha or TNF-
contain a pronoter that is recognized by the host
bet organismand is operably |inked to the Apo2L/ TRAIL

VBHAtRING iRGhE ASRPUETRAIL SSquepicerssaeluded witsihahedcope of the
sequences | ocated upstream (51) to_the starl codon, of
inventicmsneﬁaiet’fgraémIngéﬁ@“@@gﬁ%‘éﬁﬂ@s\ﬂrt’?@q’iﬁﬁ%g‘ﬁftm%o ug %P@éngRA'L

tral iapt | ' :
sequentBL e 48 oL ALGPISTEMR.REoRRHS BBSLpILSofin naving
a methibamLdrTRAU fisduletiioniaci(suceas toragy nethidmytor othey blocked
_operably linked. Such pronoters ty icallg fall into

methionysPerise) abtha NegEmis it PONOePIRE SPaUERTRIuC bl

ﬂ?&ﬁﬁ&@féaaaqe%,o@w& it 'DN]APéﬁccbd‘lﬁ? aages ok oxsam

0 ranscripti rom under their control in o
Apo2L/T By msay be issertedintmgeaeplicable veeter tarfurthepeloning (@mplification

t resence or. absénce of a ri [ n [
of the AYBF EperestofnVenpraieara Pk flgrv gt ie yegtor
compoﬁ&ﬁ@%{}in@?ﬂl?%cﬁxd‘é?bhﬁébé 190t [ipgiteRMo, @hehsrshoredl thedbkowing: a
wel | "known.” These pronoters are operably linked to

signal SER@INCTRAN lorigits otiiancaien, IByer BT Ik §RNsPo ABICTIBRRET
th DNA b 1L i ; i i L

st S 7GRS, BDAEUAAEREAT Ao Tt Lo hen

describe@Blbw. Ropiioridieigral suguémed| oTigihkLofpeplicdtion, segkengenes,

enhanc%?%lcgr‘%gxtshgrtmc? [crglnggr(i);:gjtison terminator sequences that may be employed are

known in the art and described in further detail in PCT Publication WO97/25428.
Expression and cloning vectors usually contain a promoter that is recognized by

the host organism and is operably linked to the Apo2L/TRAIL nucleic acid sequence.

Promoters are untranslated sequences located upstream (5') to the start codon of a
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pronoters may be used to direct anplification and/or

expression of the Apo2L/ TRAIL DNA. Pronoters suitable
woéanosuzmswi t h prokaryoti c and eukaryoti c host sParas2006/018137

known in the art, and are described in further detail

in PCT Publication No. 25428. Preferred nethods

for the production of sol iftf'e Apo2l /TRAIL in E. coli

structurgigenedgonRiESaioR AbPHL 085 490G beyihat SPNKGI e transcription and
.ln i . h \ .
a3 OO Ay S G i

sequen® i estdiothegrate apenablydinked. Suchipyaimoitersriypeatiy fallintsf two
product which ma

_nhot  be |1 tolerated by the host...
classes Jadugbie AnERRBIUINR olfieiS PranErs PR PRIMRSTs ek iniate
increas%c?iewgfsr@fscﬁansbf'lggé‘ﬁ‘ domh ONA DRdENPeRINSE I AfdpbnBYE some

een eval uat eo, y Applicants for the expression of .
change ApodituréRahtiticasi ag. alhiedyesarcegnalysencenef a sutrignt @agrehange in

f th 7...pol t d ' t
temperglisreit 11885 Pee rimiiss b PRl S e BU3 By of
potentia;P hebogdisadrk Yvarkhouen ATp3ké Prohbidrs e bpleibilg linkedicer ed

romthe harvested cell paste. Another optional

Apo2L/PréHpereoding DNA pygemavm@mpgpg\o‘g@rof el esssgg{rg;nDNA‘ by
reétricti%%ﬁtzwg:cﬁé&gﬁgvaéﬁ %%?t@g‘étﬁ%&ﬂﬁte‘&o&‘o% EP8eQién& into the

onents enpl oys standard
vector. IBdRth® Aaties ApbALARAILsmbatater géqemcesarat mak heterologous

fragnents are cj|eaved, tailored, and re-lig d in
promotarsARYBs eed 1o Giigeh ST SHloRFHRISRaInT SEe AGZLFRAIL
DNA. anal ysis to confirmcorrect sequences in plasnids

constructed, the ligation mxtures can be used to i
Proanstbar suitable dbi uk@2wish padkargdic apdGmikargotip ppsts are known in

the art, Bt aleyieRHEed B et BB eC Lk MM dr e,
BrpEéd ﬁqétﬁ@dbsgd?rtﬂélrpirédwt@_nm@wmé Apv2al JRALL byE. coli employ

restriction endonucl ease di gestion, and/or_sequenced
an induciile grarnated ferdhedepuiagos ©f preduct ieptassiol-t The gse of a

: ' t,al ., ' ' X - .
contronf ek Moo oL EUSER i T i o3P Bensty
before RERCESS bPProdert exprdskiin Miducelandiation kd sigraficsrd mmounts of

expression in manmal i an cell s of DNA encodi ng

produciybizhy/mRANDt BeyveldolarpiesyRuthe Pgeneral , transi ent
BB Sy ey R v
phosplBitase (ARY) hblie beestevatlidted dyvhpplisasts fontiye espiassiasfoft he

Apo2LiTSuF dBineacids Haao by Teptisaiat SHEL L) 7 pherase, tro and
alkalin%?ﬁéi@%tgﬂe é?&theré FasthiteROk stinifidant aPhdlires of BoRIbe, diblogically

ystens, conprising a suitable
active Apo2L/TRAIL trimer being recovered from the harvested cell paste. Another

optional promoter is a glycerol-phosphate promoter system.

Construction of suitable vectors containing one or more of the above-listed
components employs standard ligation techniques. Isolated p‘Iasmids or DNA
fragments are cleaved, tailored, and re-ligated in the form desired to generate the
plasmids required.

For analysis to confirm correct sequences in plasmids constructed, the ligation
mixtures can be used to transform E. coli K12 strain 294 (ATCC 31,446) and
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expression vector and a host cell, allow for the

conveni ent positive identification of polypeptides
wenewdewshby cl oned DNAs, as well as for the rapCtd/us2006/018137

screeni ng of such pol ypeptides for desired biol ogical

or physiol ogi cal properti ? Thus, transient

expressi on systens are par Ef’cul ar | y useful in the

i nvention for purPoses of |dent|f in analogf and

success{u tiansfermantageEctedrinapmRigHn Q{r"@ Bevsiggiresieiancr Y here
appropr?u?e]a + E@ng%&fm% Q?E{ tr?ﬁéi%%%n Vel &%?ﬁréﬂ‘ %Hé%docﬁ} feStriction

ron to e synt nesit s of

endonucﬁ@éé’éﬂ'bb%ghbm amd/ecse@.umwﬁd wsing staretaed dedhniguss knewn irethe art.
escribed in

(See, &.goesmug sbal. fﬁ%@@‘c agids Res. (0B 9308 Baxa et g, Mgthods in

EP 117, 058 Sui tabl e host cells for
Enzymoﬁf%/l?‘%% % ex reSS| ng the DNA in the vectors herein

E)dpcésmm pectbes that provae &, thetrarisigrd expreesigioiremagmalian cells

o ONA S ARLENBIATTRNTL S0 % SR R S B et

|nvolvesci”h%"ﬁ’e(éséﬂt A1y BxSYedaidhsygstor BBt RXEHIBIE repllcate effncnently in a host cell,
t er obact eri aceae such as Escheri chi a,

ol i
such thab ther s 6k ACCEM A SIMAKYSETES PhihemGiression veoior SRd, in tum,
synthesgzaegwaﬁ éée\?e saﬁ‘ % desirdy ?&gﬁ;epﬂdéﬁﬂghﬁa bLfl'Yhe %%)F |c§h \S/ector

mar ce

(SambrBek et bi., surh). a$rémsaerﬁ léxbrdessmoraaybtémsL conwlsihg:msmtable
| ichenifQ scl ose

eXpreSSr(!QIbVG%tﬁ’ééni? hest |°Ie"’1@|!§!¥7 ?OrFtE@l?t%‘?f%ﬂ'%gBE%‘HV%é‘?qﬂ%f'c’at'on of
polypep@ﬁ%ﬁ rﬁ: ﬁg b?rh%r%d’ BN@lé%esﬁell B ﬁ.i}rechétﬂapﬁd édﬁéerﬁiﬁgtof such

ecrete mni'mal amounts of proteolytic
polyperﬁmie;srfesdeﬁreobblbloglcﬁltoln@hgsefcglmaicprh@@tleeemhuﬁo angient n

v L AV BD 559 AL GBI et
analogé"ﬁ?a&‘ Vaft t%%fﬂﬁdZL?ﬁﬂAﬂ_ tlﬁdtg#é *bldlé)glcalw acthwPRPORIJT RﬁIL

Iin size wth ? ycosyl ation
®tlrmmmehi‘neds vecterspaod l!i@lst Gﬁl mytablgforcaﬂapt%@n fsethe synthesis of

Aozt S el S 80 57 e 50l Setring ot .

Nature N©B8! 202620625: MAit8Fet dll) Ntdid 1979128 40K, Y6t £47,060; and EP
eukaryotl c mcrobes such as filanentous fungi or yeast
117,058r e suitabl e cloning or expression hosts for

éﬁg&%ﬂ%’*k Eelﬁs'%?ﬁd?ﬁny%@ﬂe ;Sr%sarﬁﬁpthg@l@Ahﬁ’%e 9§étb§s hé&fein

exXpréession o ate L/ TRAIL are derived
includef froRaryotd,iveast, Wr dighergarkasyote cERanBiuéablef prakaryoteshfor this

L T e T
positive Egcsaﬂ ﬁg% Sdy QQ%m@Teef@ft@FBﬁé&éﬁ’db%fa@réﬁ%ﬂ aM EBchdiehia, e.g., E. coli,

scrib Xpressi on or clonlng vectors for
Enterolé@«:tét,lﬂ'mmm mam[aﬂa; Evotend, Salmeneada, erg nﬁ@fm@rﬁllarﬁéﬂﬁ"ﬂwﬂum

sorrat 328 st S5y BRI ol S B AEA B o . b
and B. 98R8RIAhit (&gl IcAEnFeMIS A9 Psdisclosed in DD 266,710 published 12
April 1989), Pseudomonas such as P. aeruginosa, and Streptomyces. Preferably, the
host cell should secrete minimal amounts of proteolytic enzymes.

E. coli is the preferred host cell for use in the present invention. E. coliis
particularly well suited for the expression of Apo2L/TRAIL (comprising amino acids 114-

281 of Figure 1), a polypeptide of under 20kd in size with no glycosylation requirement.
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Transfection refers to the taking up of an expression

vector by a host cell whether or not any coding
weemsantss are in fact expressed. Nunerous net ROUAIS2I06/018137

transfection are knomn to the ordinarily skilled

artisan/for exanple, 9§ rm el ectroporati on.

Successful transfection i enerally recognlzed when

di cat f th
As a prosh o NoRG Byl GeaIte CorERa e FaRYEK NG FeT PRV BT g
capable%&&&cﬁné‘gﬁlgé%p higm %&e)%ﬁtﬁ; ettQI%I s‘. |§ro‘t&|%' cabl e,

Ire el gitios aowrokanyetpsastkaretie rrdcnm@ee rsucheashfdeme@éous fungi or
ot b ALSh 0 L 130 B IRONR oS00 88,
wtable%t%}é'llg gorclﬂlecé%ﬂéé‘#%r? bf &I?coé&ﬂat‘é@sﬁ;ﬁd)ﬂ_elclfRML %@@’Géﬂ%d from

ectroporation is general | y s ed
multlceIIﬁJtﬂr qlgaklsn}ent Example@tdfeall stichl host ieglls.dpeluding CHO Ce”S are

sf.an ar ection with
deSCf'bﬁ?SSF ﬁ%ﬁﬁ"bh&ﬁ Igﬂs\/\)lcgéf@gg%or transformation
I—Rfst celd éfé‘tr@hgfébtééﬁéﬂ\@ Bréféralﬁyﬁﬁ'éhbﬁdmahﬂim tHe abbove-described
Gene 1983, 23 5 and PCT Publication V\ﬁ)

expresSRm Olsaagyng \reptgr@d‘pf Apa2LgIRMLragdyctipn ppgﬁg wreddp nutrient

e R e A OB STUBH S b, o
amplifyieglthé g‘dhbb@ﬂcoaw@hheeidsmalslequenbm cal ci um phosphat e
Trensfoction 46ra By ineabnGe AL b gelc L reoLRY a s B!
whetheBIHE %@P &ﬁ%h% s%ﬂﬁénéé’ssé@"htféé‘tr@ig&égﬁéd ONEnfERYEs ARARods of

descri Pat ent

transfed[rmrmiad{rrmm tmthei ordnayibaskilled artisppiforpkgmele. GaRPoand
Qr di to th

eSS0, S G R 855 gt o
the operstion SislVdGor S8 A8 AkhireENGst, celit her et hods for

I ntroduci ngDNA into cells, such as by nucl ear
Tnaosfnrmaélonu maane inftodusiner ANAGALO ﬁa@tr@ﬁm&m 50 bEbPIaPNA is

rephcatﬂa ?g{]eévr\ést Qﬁ%ﬁﬁ%ﬁlﬁ{oﬁh&gﬁal%ﬁerﬂgb Ptg%eﬂﬁ)mﬁscgnal integrant.

Dependif§ lopUh et @bl uesd f teandfomnatiar is danerasingIstandase téchniques
see Keown et al. Methods in Enzynol o }/

appropiigts: tosuobazelsnd heasaleium Eeatgent P@FB'PS‘ “_99‘%?30”“1 chloride, as

descnb%é%%%%&%@k I RRaLYRL bf egégltrloﬁolﬁtﬁﬁ\ s QaePalliC®sed for

bec "tur sui table cul ture nmedia
prokarydsesiesottidrerllg ehiaztrcﬁ)lntam isnbStamtinboid-eall darrersu pnigction with

P lar f f d
Agrobap s TR tsaied aF HasBEnPie o splALy MERE s 48
descnb%Bngh%W épg @\%Qéﬁ §§§323 315 andmRCTi EudlRativn Noefveorwi%ssg)

ess rising amno acids 114-2
In addltvfbn Fplgotsemay brermlw:fe@ted rusmg dirasound &ieabnest Rist ﬁ’gbbcatlon No.

wo orf A IBlshatClh SUERI RIS The bt Ll o

For mammalian cells without such cell walls, the calcium phosphate precipitation
method (Graham and van der Eb, Virology 1978, 52:456-457) may be employed.
General aspects of mammalian cell host system transformations have been described
in U.S. Patent No. 4,399,216. Transformations into yeast are typically car,ried out
according to the method of Van Solingen et al.,J. Bact. 1977, 130:946 and Hsiao et al.
Proc. Natl. Acad. Sci. USA 1979, 76:3829. However, other methods for introducing
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Mammal i an host cells used to produce Apo2L/ TRAIL may

be cultured in a variety of culture nedia. Exanples of
woansarezasal |y avail able culture nedia include Pamus20068018137

(Sigma), Mniml Essential Medium ("MEM', Sigma),

RPM - 1640 (Sigma), and Dul ?gcco s Modified Eagle's

Medi um (" DVEM', Sigma). such nedi a may be

suppl enent ed as necessar rm)nesé?nd/or

DNA infyr hlensea 089 e i 'mﬁs}?lpﬂ SeFRASealpn,bagnal protoplast
fusion \ﬁﬁ? ﬁﬁéé(}%ellgr@"‘ﬁ ESSY )a I&Ereﬁ‘r%uga g%ﬁrgfrgﬁ‘é Ur‘ﬁb%/ also be used.

nagnes and pho fers
For var(o&sdbcfasquzg)tranaﬁonrmog |m|@$m(&llaoh:ﬂs, mKGQWmee’taaidMethodS in

EnzymIpiydSa el as B2 S P Bdoin of S REL BV el aktded,

Pioka lcéHeuélu%@H t6QPr68IEd Apb2DA RAILMEy BeduMi®edin suitable
ran e g ucose or an equl val ent ener gy_source.
e

culture mﬁ;dl@talseiesns d gangrallydpiSarebrook el al.asepras eP amicHlad dgrms of

cuture s BERERTRQHE, AFBRGEATEY ABbR b kR BN iy P
applicaéién VeOR®1/60832. 1®H. paaticliameptdféeed @r@cémwmmmsl y
used with the host cell selected for expressi

(compriging aminupeids drid-231 ohEigyreiil hRradusedin 5. «@/ids %rgsﬁmeq* Hsing a
zinc su?élgﬁd;]rlﬂ q%g@ér#o@?\bﬁéﬁéte P fé‘ﬁﬁ\leﬁtat%dtltefs\?ﬁé;@?fbly range from about

XIm zl roduct
4 to aboeinral|i an cel | cultures can be found in Manmalian Cell

| ot ecf 0 ct| cal But | er
PRI Bk BoSHaRyE s tarrgeev@ﬁ?\epﬁﬁﬁﬁ%&ewﬁmt%%@m a
vanety%?cﬁﬁ?r%%@gla' n a sanple directly, for exanple,
conventional Southern blotting, Northern blotti n

Eiuampletsanfecqrhmemlauwavalkabiemulbiremma(lrr@ludaé-lamrsgi 10 (Sigma),

e bS5 o, 568 e i S

ModificPRA§B'S! MEaiuyn (TIRERH, Sigah®). mﬂsﬁﬁfcmmeumnﬁa%@b@ﬁgmemented as

provi ded herein. Various |abels may be enp|oyed, nost

necessebyrwiih INprngiiesianst epetber amvtbafa@homsa&ch@%@puhmﬂmmn or
eplderrﬁgf?rroxshﬁo%&gp% gél cﬂleisso &ﬁ r‘ﬁ@lé’ﬁ'r 2 &a“&#ﬁt}ﬁ ﬂ*?arcr{h%sﬂﬂn and

eot 1 bt
phosphmé){ DutfeeD{dudh. asTHE PEH ) nl:lcltabades stc&saasdbhesmetaﬂdftbymldlne),
I ndi n% to_avidin of antibodies, I,ch rFaR/ dbe | abel ed
antlbIOW’JS{ fpugh\asdeeDimiy ofrugsHEace egmqpt%lgde ed as inorganic

compokﬁgé QQHQIHWBMSQE%’: fih o‘ﬁééﬁfrétlcg{s |ﬁ"’cﬁ¥'ﬁéromolar range), and

ternatively, antibodies may be enployed that can
glucose ec agrequivaeeiceriergy doprax eAny ptherungicegsDmsuppigregiets, may also
exes.,, exes

be inclfod 3 BPERP RS PR raikes SR SR G55 i thasp yled in the

art. TH@&Q{L@Q cBAditibhs, a5eRYs fEpORitGR! pHednathe WRe! gret thBse previously
upl ex is bound to a surface, so that upon the

used V\ﬂfbrthatho@h cell selestaskfosexpressiam padavil tiecappareshiethgrordinarily

skilled &Midody bound to the duplex can

In general, principles, protocols, and practical techniques for maximizing the
productivity of mammalian cell cultures can be found in Mammalian Cell Biotechnology:
A Practical Approach, M. Butler, ed. (IRL Press, 1991).

Expression of the Apo2L/TRAIL may be measured in a sample directly, for
example, by conventional Southern blotting, Northern blotting to quantitate the
transcription of mMRNA (Thomas, Proc. Natl. Acad. Sci. USA 1980, 77:5201-5205), dot
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be detected. Gene expression, alternatively, may be
nmeasur ed by i nmmunol ogi cal nethods, . such as

woOnmsnefesst ochem cal staining of cells or tisSsSBET/US2006/018137
sections and assay of cell culture or body fluids, to

quantitate directly the ezé)%essi on of gene product.
Wt h i nmunohi st ocheni cal $t3i ni ng techni ques, a cell

sanple is prepared, typically by dehydration an '
blotting (DNAtanahysis)oPT By myoridizatiare HSRo:an aw&pé@tfaﬁﬂﬁiﬁ&%? geobe,

based oﬁgﬁé:séhg?ﬁg%sséj@ﬁio%%q?er%ﬁ dV%ﬁo&é’lé‘P)'e maff i ﬁn?é’ti/ed, most

y vi sual’l etectabl e, "such
commorp#xddisotopeahahd paticLiay LEnt Hbabeess ottientenbsicers may also be

bel s, d the like. Anti bodi ful for ..
employadnuiebins. (St BB odif et U ot o tioglyeien iR o
poiynuc[c)algll’i.grg.s F‘)rrf@’ta@ﬁn fdr&ErvER rﬁ%cth(@:orbﬁ"tb 18F biR@Inglcaalin GhtiBadies,

epared I n any nanma nveniently, the _
which eyt bétatietes! witly abeidprepistyedf apelsn sucl agaadipaucleotides,

2L/ TRAI L i . i i i .
tuorescgBe B eaR e HUPEENE0 eBloRE) Mt T B S8 Heoanie
specificg%@wﬁ{é%umoﬁﬁﬁwmm HUpRStel ORNPOZUSIERA, lanaNANARRNA hybrid

ncodi ng a specific antibody epitope. The Apo-2L
duplexesanpeptprateimdyplsaes ovdiesantibpdigs indHEIMaYh @ |aheigdand the

"conjugat ed” ). .t ' j
assay g SRl e 16 BB & AERT 621 GBS0 FaeIDGAtne
formatid 6f 8tiislek ynrhé saifgoef iheantekyntosf antifodynbeurultnihe. duplex can
variety of exenplary chem cal groups that can be :

be detegia®}. ugat ed to pol ypeptides are known in the art and
Ggﬁéggérgsg{oneé SBVERT RRIVISE AeR3ured!BY irifnunofSdical methods,
ohydrates

car at occur naturally on glycoproteins,
such asiiehmghohistoehemical dtainimgpofateis madissus spetignaard assyoheell

| | , e.q.,, U.S P No. .6, 2 0 o
sore BEPER Rk b G B A5, v
immunc?fﬂ%i{&&ﬁlérﬁﬁ@il RARfniRY t8¢hrAHBe S a BBII Sadfiane repdrads sypically, by

ysine“residues, as is disclosed in WO
dehydragsiroand fixatiom fellowerhby peastisin witplabpier gahb%egﬁ;pecmc for the

ter-solubl I I ' .
gene piEE SSTNHELTGY BTl 08 BRI sy FElechacan as
enzymatRClaBER, HHeReceniabelsyiietinascantdalos!s nand thiey likeaxy |
gOSItI ons with a chem cal group, such as ?n al k

=
nisogdieaupely! fsimermaiiaioshamil stainipg ahg O spmPle
s FPRAB oo B AL A b it o marne
Conversigatly,ithé iaﬂﬂ?odibe nnn?n’gd:a rpxde[?an\zt]i agfa.eiensjitesmts@i Aptlvﬂe/IT&TAdb
t odi erei ol yol _enpl oys
polypeplIPRLAGTT: heYHBRG PEPBRe boRFL ga ROV Ra St piides
herein QE %é?@gf %ﬁcﬁ%@u&@eﬁﬁ@n&@?@é{écﬁfd R?oﬁL/'T'R@ﬂMQ]NAtde@*\coding a

e art recogni ze that other polyols, such

specifi@antibady epitope. e, pol y(propyl ene glycol) and

?ﬁlayﬁ%ohy_ %%ﬁ/'p‘égliéié’ rn%))y {)S %%vglle%ﬁg lattgelﬁ’é)& Yﬁ@re%affé?mconjugated") to
one or more chemical groups. Chemical groups suitable for use in an Apo-2L
conjugate are preferably not significantly toxic or immunogenic. A variety of exemplary
chemical groups that can be conjugated to polypeptides are known in the art and
include for example carbohydrates, such as those carbohydrates that occur naturally on
glycoproteins, polyglutamate, and non-proteinaceous polymers, such as polyols (see,
e.g., U.S. Patent No. 6,245,901).
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be enpl oyed using the techni ques for conjugation

descri bed herein for PEG The average nol ecul ar wei ght
wohodche78EG enpl oyed i n the pegyl ati on of the APDARR06/018137

can vary, and typically may range from about 500 to

about 30,000 daltons (D). eferably, the average

nmol ecul ar melght of the PEGs fromabout 1,000 to
about 25, 000

D, d f bl b 000
Atpolydlofar &xaoTde, an bﬁngggj&g@fg{qa:@ﬂ% @%ﬁa OLﬁbﬁs pg Apo-2L at
one or rﬁérregé{ﬁ éjél Eﬂg%gfaagﬁin q%/éﬁﬂe&ffé?lﬁﬁ@@ E%Hélééed in WO
93/0010'9)0@1;!t ﬁdt y}m% pb@ohémlphwgddt cdrede dmyltwater-sauubtﬂ salyakylene oxide)
* substituted at one en an a r
polymerrangt exbRyS ailean oK prangsF AN, Steels Sikglp luds those
substltu?é?)datr@r?é oPhfh&h y&%ﬁ&%ﬁ@ﬂé mﬁkh%@herﬁﬁa@l Ql‘cﬁﬂﬁ%@bh @ESan alkyl

CONMer ci a , and typically, those
group havmg&r@ﬂveen:onawﬂddbhe cadronss eTymcaI ethsr palyalk isiann@italippene

are nonh eou f on
aveon, 30 BOB-RRESTE Sl SREELANENER Prah¥id e Bionpe
remalnd@rldf tI}i’f dRR¥siBh eatds B é‘iﬁ@ﬂémp%fyfénﬁlﬁt&ilmn?ﬁﬁeﬁ@heh@ pelyol
n or conjugated to one, two or each of

employedh rse@Eﬁiaa@drﬁwespmass @ﬁra@nusafln@ the pawp| o a\aaly@@ptlﬁe is termed
pegylafiuch g\ggﬂ%ogjx({g%n%llléat in tﬁe%rgéeﬁ{ogﬂ%etmaﬁ?%? p%E}als such as, for

verag

| examplé &Q%(gr@pﬂbﬁ@lbly@o[)%d[bolyéthy&n@l-p@ypmptym giymj copatymers, can

pe emplmaaiana e e e o ek fpge
ﬂﬂ—:l‘gv hﬁoxter;w efg{)rﬁ df'tné@t@bnmayéwm@ ;ségyPeE@nmhe

varil e atlng protelns are known

Apo-2L icat sy zatd tysmdiyfmw rmtgeofdemoﬁqud&ﬂ)@doraj)qm 80400sdaltons (D).
proeraE Ay s iR B TR PSSR Ty o
25,000 B, 2 dF’ﬁ\b rem@rabgl B4, S5t OOG & h¥oths,000® .eirmohs

cdva ent bonded via one or nore of the amino acid )
embodlnmtdpegylaiﬁort isecapried eLhwith REGdiavinthan eyataae @olacsiay weight of

about 18@9{&&? @ﬁﬁgﬁ&etﬁﬁggﬁ@r&o&gﬂ% i fun%EgstE)tg ?:lt 'bﬁ'f‘lt May also be

substltu-EBG AR ONBBHJ With Bntaieyl bpeeh.| Peeferailp(thp allsyl @e&u;glw €d-C4 alkyl
herein as activated pol ymer. The react]

group, ged émf’rt\mﬁﬁﬁr@téﬁ@t rgetivl araureePRR ﬁ@%fat&%eﬁgferfége‘ﬂ"ﬁ%a"y

avallab%o%ﬁ%yg qh&é’% dpre Eja‘?af: s Btati® o Ranepresat

or o er reactive group on the protein in
inventiéh Ial‘tﬁhoﬁhdsmﬁgemws ;areplatalcsm&mld iaccomiimgeto awrage molecular

11 zat f Apo tallizat
weight iRallys 30 ARSr 2 riMer Bl BOReBYISbiE s iish fllgh fat a PEG
molecu"gréﬁ W dt¥d tc9 bHet fld brahéwbf RCIARSI HRshohdere that make

el'y" applied for proteins as various

~ upthe tr&nenme%o&trmm sifchean ettiwdimentiitis @refergd thakithedAEG employed

have ah r}:wlelflagljengnolecular welgﬁ{ of about 1,000 to about 5,000 D. Itis also

contemplated that the Apo-2L trimers may be “partially” pegylated, i.e., wherein only
one or two of the three monomers that make up the trimer are linked or conjugated to
PEG.

A variety of methods for pegylating proteins are known in the art. Specific
methods of producing proteins conjugated to PEG include the methods described in
U.S. Pat. No. 4,179,337, U.S. Pat. No. 4,935,465 and U.S. Patent No. 5,849,535.
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solubility, nucleation and growth rate, and crystal

size distribution (each being a function of further
woan@netmsss, such as solubility, tenperature, PET/US2006/018137

buffer, inpurities, and the like). Since proteins are

generally nore difficult t1 crystallize than snal

nol ecul es, the recovery ant purification of

therapeutlc proteins to date has rareg¥H?nvolve

Typicallycthespratain zapomie@theb@@qed Weneantore Gi {1 eMing 90'368#8'“63 of
o prondfih B oot oFRBRRRLE RERHE plr B uhe

reactlonmdittﬁn@nﬂwe mmlleled(ﬂarrmelgh?d)frm;a moiyner, retck ﬂ'dswpolymehwlth the
art that are soluble or form ous [
reactive @efan (S i%ﬁiq&sa@n%fsﬁgﬁr?@r%‘s ST Pg YMCTna E??ﬂ? ﬁg‘%“p
selectlvélg?e%&F IV\H’[ITSFF% &nfhio P iR EhERRAY loups Y MeSprofiRr srthBEG
izes rought to anbient tenperature (i.
polymerrazonivé e(mpledtturthéa aniinb oo otherregstivengious: @n theopr@rt@gul% gither a
activ or adverse ef fect .on the biochem cal
random,g)(@p%{et €hrotein. This observation was quite
di fferent fromthe denaturation or irreversible
Epeci 'tspé".@@t,@,biﬁr L/PRAML her proteins known in the
art. T ona 02L/ TRAI L crystals are pr

Qrystebightion isw: quxe HS@,@fqrrmtr@éfaB@v ot paw! dﬁoﬁﬁa %L/*%&)éé‘%dr
general& }yg %lf%a{@g] t;%gg@lg %Q Eltage ﬂgf’ g%er?f%ggytag) ﬁ‘rl%@élﬁs 48

nore-p er a bel ow
various @bﬁm’he%fg ntdy affgetrithepretejr efye’radilﬁajzlobeirmh‘dahmdor axample,

solubiltygasalpatian 2nd SRR iR A EanebsZaisoEbgiah (S4of Bing
func’uorF(S’f FUEHEP Eaf?rﬁ&%rr’é aNRAUS SINGHiRA tdrRpbitire, 'ﬁH ibgieey ampairities,

to Initiate spontanteous crystallization
and thealkeb oS@rcepproteing acce)geeartallatrm@ﬁsﬁlff@uiié@ srystallize giancynall

ot 0o BB 1 SR S B

involved 'atcﬁ’?s%am&aﬁ&h 4tdRg). The cryst aI I i zation rate can be
cont ' ed by programed cool and agitatiaon.

mmlcam$urmymgnc ouad, thasihei solidctale: oh @EPR/ER%PEOJ?@OG‘[ 5°C
o oryotflnd o eSSBS et 2B o iRy o prteis

known ﬁ‘ﬁﬁﬁe?drlﬁmé@%ulr@%temtil@oﬁfdmfmﬂogphouamnemmtggesammn%mkar

stal nucleation can al so he con e in
condlthnebd?teﬂhem teasronagdit baﬂ thEr?@“He‘-‘é%‘ﬁerfa‘j t%m;g@h@é Stals
rever&@é‘bgjﬁgfies%h&ggrr Hﬁ)‘t’éﬂtr‘té cPSIRRE fild. Ofb%m Bfperature)

super -sa ur ati on
withoutcolBBe $h pratein bl@hjgla:uj aucamty ora@cd\tearse effecton theah@chemlcal
seedi ng, am)ng % aranet ers

propertfqﬁquhpdﬁo’;e&me atgnz\gaalqjsi{t?l uaregﬁﬁ%ghté?éccg Sat’turatlon or

: wreversXE)IE ﬁecnﬁﬂéffl@r‘i‘ BbéérveH GoP6BRADROtEME Ko B the drhe

Apo- 2L/ TRAIL protein contains sodi um
‘©ptiphaltye the A@@&LUTRAIM aystals argpprepasdd Yy coping g super-saturated

solutof 3 ApReA 7y R PRIt amo 200oRaEH: 3 G @ ggput 15°C,
prefera‘E)'l’}'l Sho@PiH 8 °C, more preferably, below about 2-8 °C, even more preferably
below about 4 °C, most preferably to about 2 to 4 °C. Optionally, the Apo2L/TRAIL
concentration can be above 3 g/L in order to initiate spontaneous crystallization.
Antisolvents can be used to initiate spontanteous crystallization at lower protein

concentrations. Crystallization can be carried out in batch or semi-batch mode at a
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6.5 to about 8.5). B.3 Use of Crystallization in the
Recovery and Purification of APQ2L/ TRAIL In the
worbttsadzsef t he present invention, crystallizaPCowse®ealsi37

step in the recovery and purification of Apo2L/ TRAIL,

and optionally is a step in,a one-colum or a

twocol utm schene for t he recovery and purifi cation of

Apo2L/ TRAIL. In particul ar errbodl E‘k
large range pﬁsq:aleeﬁuomr@fﬁva mililiere i Buediegstot Eﬁrﬁlﬂféo 108e | he

{ ti

erystallgg@fito Sin PeTichiioReq B trapleFl B g Bri gditdeA: o
equipméRanky Fhlde, iit iy notiiraited to, Bgitatdd or $typc Mwattheurface and/or

whol e cell broth is harv ted gﬂr eni ze o bre
intemal dgBReraiareEcontili Iater) and deat Wpesney i
enhanccg‘”rﬁli?lhg i Ig@ %ﬁétoot%h% ”‘Crﬁt&ﬁﬁuélé&%ﬁ B8n Bl® t§e°bbﬁ|trgl1§b’ by seeding

rifugation e mxture i s |loaded onto a
[Moore, o%th@Pmahbalr@negmbennngﬂhwes,r@@tlihatlcgu@m\d gxher lpdustrial

Separa’rpqrgwppAggg %ﬁp%ﬁggq}ggg% f owﬁﬁ ur%\f!L g%r%gﬁﬁ%eosgﬁﬁ cooling
rate, agitgﬁorplﬁtéfé(hd‘ geé@ﬂé' afn%' dth&F parpedterd)lcahmffaet @I'ym fosmation

ment ation of E. are provided in Exanples 2 and
rate, crygstall sizeadisirifiutian, gndtcwial ylﬁlﬁe pH of the vvhol e cell

(gr ?(%Eq_llgg‘ctoa%rréﬁggﬁﬁw%g@@g %é %Blu?légt({f%% %I'Ef}grbf%iri\ eontains

sodium @Egﬁ%t@ br 8dliuét beloridep r®w1'i‘d|wlly, ﬁhefs‘eﬂ!lrcorléeetratlabhg/abwt 100mM
uci n

o aboubSO S mbanedh e Bl bR el Fap pabou

| fi de bonds between thenon- covalently bound
6.5t a%EHgﬁepls of Apo2L/ TRAIL The cells are burst open. by
one or nore passes on a commercially avail abl e hi gh
B13es Wse of @rystailization imthe Reicovely andiRuritieatien of and
the cell lysate is clarified. Specific treatnent
APO2 ters, such as selection and concentration of

Ihetﬁ ‘?ﬁ‘étﬁo ﬁfgp%&etntﬂ m\/éﬂﬂBﬁsérVé@ﬂlz@ﬁoﬁ ea %‘tﬁé i the recovery

e cel such as, for éxanple, cell nsity
and puﬁmteatlépaﬂlApWRédintandn@ngnﬂllxtlsj este irca ope-golumn or a two-

rifiged,cell at e f t
columncsaiisma G5 freeely i PRt AIT O ABBE B kange resin.
(R34 baRicalE RANESH AU TR GRL/TRMIL ieparified fromna resombinahyhost
the interaction of charged groups that are acidic

culture paicel &ysete il arifiechesl! Idsaﬁen@lm%.wrwpﬂvpm PQQG‘&M%C'UQ'HQ a

crystall%ﬁ% %E‘?ap; f?/%rpg;\/ (,Ii.{fﬁﬁ\f L%tbrg%ugﬁtg hfﬂ‘régg% ?ﬁ%l&él gf"‘trh% whole cell broth

is harvé‘;ﬁéﬂ@lm%i Hernog@nized ¢ breaiuserathe Eocoletxeihmmj refegsmsoluble
ch. Cation exchangers i ncl ud res arr

Apo2LAGAIbsiibin 216 SRPBIAEPROAPT FTAKEG Sha SOl BaBas(SaaR

centnf%&*ﬂ%h@%ﬂ@ﬂ‘&eﬂs lo a EMiGE bAk N AR ctaBRRASYIapRIC resin,

acl d func ona groups (strong cation
such as, for example, SP-Sepharose Fast Flow or CM-Sepharose Fast Flow

(Amersham Pharmacia, Sweden). Typical protocols for purifying Apo2L/TRAIL from

cell broth obtained by fermentation of E. coli are provided in Examples 2 and 3.

In a typical protocol, the pH of the whole cell broth obtained by fermentation of
the E. coli cells is adjusted to about 7.5, e.g. by addition of sodium HEPES or any other
appropriate buffer. Preferably, a reducing agent, such as 1,4-dithio-threitol (DTT) or B-
mercaptoethanoi is addéd, to prevent the formation of disulfide bonds between the
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exchanger, such as, SP Sephadex). In the first

chromat ographi c purification step of the nethods of
woOheospzesent i nventi on, strong cati on exchangePCo/lUSns/018137

e.g. SPSepharose (r), Spectral/Cel(r) strong cation

exchangers, etc. TSKgel str§ng cation exchangers, etc.

are preferred In the case 0f an SP-Sepharose(r)

non-co el ot BB ARSEAT RO SN 5EHE PRI AREPEY one or

more pé‘éééy‘bﬁ‘% ddrSmBRdiSl dvaildbld RGhi grassurkl rﬁﬁn@é‘@mzer the cell debris is

02L/ TRAI'L variants to pass through the col um.
removeEI anddhe @arr lysatepisralanifiad Sgen@ciwatmgnhnarameterwueh as

setetc o BuC Y B or a8 oo LoB3pl B P REELERURH of MeSibing
whole celiMsTbeH, IsugRiasOfbor Exampla éérp@éns:rynpr om sing vyi el ds The
el ution buffer usual 'y contains sodiumchlorid

Elel AmbeTFﬁ/é\kLecorﬁwalr@athufm@@ﬁhra&ta glarified sell &-ﬁaé@ is ghen
d
oadea BREL R nfiaR e LU Ll SR ERo B Y it

exchangelahromagstaplay faalnls)bldjmmecmés by thee imtd raatiow bf t:barged groups

enpve, t he boun 02L/ TRAI L pr ot ej ile fo
thatar%aﬁe@qlaérﬁtur@r%% 4 R@@t%ﬁ'w’%hr%w |'x§rr1%ar\ arginine.
Cation Q8¢5 s eelfo?mﬂ(a?éréw ?arld %H?fh Oﬁrohgt?@l‘ines of various
pr ot ei solu Iity. Typlc out
manufadhecs), mchjamfmamlera&gmawdmrr a@am emrmnwafsl include

resins gﬁégﬁ@al f@elggt }I’n\?;rq ?g%&&ﬁﬂyh uhfsa %;lallzg(rgcg %Tﬁ%tron exchanger,
such a$ QOEsHIufIsefSesHadtiP 3k sUfAhiE doi fUretieaal @Bup%@ﬁ%\@catron

e.g. SPSepharose (r) elution pool, influences th
exchanggaoyuah asISR Sepaadex). tindhe élr$t&hr©@@t%eamlplpz&rﬁpavpn step of
the mefHad oﬁﬂ%ﬁ?@%e{rﬁyﬁ\@rtlwsgtrgﬁ%{&bﬁ n 8% d &l firis S Zgﬁ%P-

e solu rehces ower “temnpera

Sephard8bd, @pé&tr@i’@éi@ $trorePeatiG P eRtIRaIRRUS, SIEYFSRLE gteddbatidn
or around roonrtenperature In a representative

exchangess,®iol aretpmefam Isttbp caseafanbByeeparose®@calwadi ﬂr@ Ccross-

and elutin 2L T r.ot The fi
inked §E8roSa et R ap g rogh 0o ioneLdfes: s KRposL/TRAIL
while aW&wlhg el rAgjofitydsf thelim {pdﬁﬂbs &ad A;sbzmem\ubeeﬂmetto pass through
el ution buffer, except using | ower salt

the colgme drltitiain can b@doaﬁormd wg@@lt dradieahalugpn octepvelution, step

elution 'B%ﬂpipr%gﬁe@:s) %leqf |d%ts tté /#’%ﬂr}% fbpfﬁe Ien’r

y pro uces concentrations

crystalliationdstSp Gwigdut cshqdﬂoﬁﬁsragqiﬁld§ Fhé ehatidm b’tllféérd.&tmilymdtarns
80-90% The salt wash step . results in

sodiumyghlpgide gf §oEiUR sylfpipcand sal trceﬁs@r\rﬁ@ﬂqmrsssei%ﬁd tp ﬁféeet the
demanﬁ%%f & 230645 ek{l‘%n%%s‘&ﬂur‘i’r‘ﬁeénc? ¥4 s Yr%ht c@%ﬁdﬁiﬁbh%ep The

his step a ecreases the colu
SP-SepIW@\seommmewlseenfbney(hrgimﬂlt crd>rarerrbnad1belt0$embhe itiedpound

ApOZL/TRAIrL ;g]r%teen wthe for the subsequent crystallization step relatively low salt
concentrations are preferred, in order to lower protein solubility. Typically, about 100-
150 mM Na>SO, or 100-200 mM NaCl concentrations are used. A typical elution
buffer consists of 200 mM NaCl, 50 mM HEPES, 0.05% Triton X-100, 1 mM DTT, pH
7.5.

The concentration of Apo2L/TRAIL in the cation exchange, e.g. SP-.

Sepharose® elution pool, influences the theoretical yield for the following
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The el ution pool |eaving the cation exchange colum is

subjected to crystallization directly w thout any
woéuondshier2saddi ti onal purification step, but optpPomailskop6/018137

including sterile filtration. Crystallization is

typically performed by gras%gal |y decreasing the
tenperature from about 15- OCto about 2 to 8 0OCin

atine frane that can extend as |lo as 60 ﬁ’
crystallizatiph si¢p.y Coscemeatiasy must b high epgyg W%i&mxgmzsgﬁﬁtso %("By
iﬁerenc%sll}qqlfé\&ebtegp&al{gm}bg Ryt Cr{df%?lh oq]ﬁﬁ‘)t ’ﬂrﬁgepﬁﬁ’&rﬁ%eo&@e

AVrng the ¢a exchange col umm is
crystalhzbh@ﬁ%ft@frraﬁi@hmmtdbrﬂtémpeeatatmr e-controlled tank with

v SeRIBSRRHINE GIEIROk BV UTasH SPBS e eMTHIGHR L hgwedn loblfg and
eluting tlﬁ)@Wp %ﬂ/ﬂﬁﬁ\ﬁ_t EW Ease gcﬁriéﬁ\'}\éhh'u%@%'%mb'réhcﬁf ﬂ@ﬂfert and the

nucl ea on such solid particul ates,
second ieha S@It waishdusing lauieuféer idaeticat o the buksadust Rlutien kuffer, except

wsing  Fs S e SBkEngPLATOG PdE mEEARl a Fc]

Tihe'-?l” CRARIN stbs NReLaird hel t&xoc\naérﬁ @tép@d typlaallgqﬁbdu@es
oils rmersed into the vessel L rea

ApozL/TmmOrwma.tmes ardvgt 3-6xohasgeh pa@b@ut 54/1 “ﬁf@a)f'e'ds around

so.c0 SR Yo ARl GBS BB ol bmonin

this sted:’Qhé( §Rél@ ReA DY inorcastdver I6ppeHatvaver, @liminatiroof ibnmleﬂep also

. The vessel is usually eq ‘
decreaseﬁ thﬁ@pbugn syabifity tq MR 80HE X'%%“‘gﬁé%%??g'“?%é’m eis,
e fornmed. The agitation rate is typically
therebyi&ﬁ% I%'fgé;ggpyr:pmfor 0.4 L scale and is scaled for

Thay @etlo@mbslebymlgethplcagoa emohengeut:obmrs subjecipdie
ratio,

erystaliggharndisborihvicheid et AdoliRgR RAD celbRRRIT byt gptionall
includin§RAatit Fitthdor. "€ Pa?l‘?z%t%tlg F&ﬂéél%ﬁﬁémn%ﬂ by gradually decreasing

oncentrati on, Llsggroxwratel
the tempatstlrey/from zalbmﬂ 1|5n3&6@|t0 rab@ut pdod Hnin sdimaifraaie et gan extend

Crystals f chum chl ori de, have

as long G2 (L BPHe Gartih 5. [ ySPANCrHTHd 1o hours,
|ﬁ%{il!é/§|PIaT’ Bws@élﬁzat%'ﬁbc@éé? th® bmtfdnz?odl NeAMRE BHeattion e%&:hange

crystals produced in sodiumchloride are °
columnéssinasfaredintma dempbiatara-coniroltas tapkivith adeeuate ggitation. Itis

mportaﬂ%_{,géngﬁrgttt\%ﬁ G 58@? @%%tg{/rﬁ;olgﬁgﬁ QF@HEE £ faﬁﬁ(%admulates

e conpara e res

prior to %P)Q#MEMH— i§ @Fd&iltb s pidiect eati®s buséd ohrstich ESS)Ild paptitulates,
marange of about pH 7.0 and 8.0 H| E}—g ;
which wasridénilugriond e saystyllization PHoelicsnt fagpal ﬁ@a igptions, for

nmore a S t
ey A M B R 4 o
tempergflﬁg'lé Bontrdliad AW ceblitidiesits mamersker imtd tmsvessepr ?éhel’Zrledeactlon

H, produci ng desired crystal hol o S
vessel Containg e hpet arafiangedApkals AuaeR T GG RaTgLTar 3P gnda produced in

both vesk¥R &?Lgl}‘ngfar S8 PR REE Exchange bath (e.g. PolyScience

Programmable Temperature Circulator Model 1157). The vessel is usually equipped by
an agitator to thoroughly mix the solution, and suspend the crystals once formed. The
agitation rate is typically around 250 rpm for 0.4 L scale and is scaled for larger pools
by keeping a constant power to volume ratio, proportional to N®V (constant diameter

agitator).
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tenperature to about 2 C) had no significant effect on

average crystal size or size distribution between
wahaost1228and 24 hours. The tenperature ranp nmayCbais2006/018137

| i near, but non-linear cooling rate may al so be used

to further inprove the cry size profile by

mai nt ai ni ng a const ant sup satu ration | evel as the

L AU it

salt coné%rgtr@ (§§ %rr‘\'d er 1 nL W%béNog(Eﬁ t{eﬁg&%JéIW(ﬁublé nb@b@Wm sulfate

I's possible
and sodium ¢hiaridey @ryspals If@rntaimmcaimuma:hlm(m bavel arooe exaggerated

o e il e Btk LSl OB LCh e et
e t i t t
appearé e aﬁ gﬁ@%@?edsr%}alsgyrpgrﬁnéédzll %sc?%]?nﬁg%lgbgg%bﬁba&er o separate

by flltratmrysnhatfh nrkeiscodiers dhiaride the mefefrs@i salf. Aﬁth@&g@und buffers,

HEPES%'E’?{-'SB%ND% tl on rat ?ﬁ? g2:ry:|t ;Ies were very

d"EL'/'ﬁRAfI_0éohbﬁﬁ;ﬂ-@éc:’éﬁ%@%haﬁ@rebsmmtw’:ithlma raagesf about pH
lower rates, crystals are not conp Ietel suspended,

7.0 andaana tigherpH degpdetpinceasenjelds bat ﬁﬁﬁé@a 6A¥ eHFTYRigys more

It tes S h
amoror 254 55 BRERGED E3KRUBEE n EoSRIE B gborhmBp o
more fr@gﬂd | incwiew dfthesd eclesldélaylehs,l & pzaferred pH fprodeciog desired crystal

[ nproved by lowering the solubility of Apo2L/ TRAIL.
mOfphO\QﬁYs'S h3d Gleral | y| eld of the crystallization step is

-ﬁﬁé;{e(r:fﬁ%lﬁggbpoo % dhilsy eR)stilliZdtion @fpiddRdtdmBbolut bmbient

ected fromthe fiTrst cation
temperatued tngboati@ emiheg mapdignifichnireffectioa avevagectystal sideser size

AT WTERICEREY e e
non- Ilnéérrc%tohﬁatr m%ﬁ%hé’cf‘ﬁ@ USBH QR @9 ARTIPro 6O tHETBryE R GizePTofile by

and e concentration of soluble Ap02L/T I L
maintainingt & eonstast alipaisaturgtin lavel aséheatysiallizetionoaresras. Since

pvorL L 4083 ko b PR g g brosen

lnventl&ﬁﬁhﬂ%é'téh %fétGFb is o Ghout 8P préfrabl§ Pkt bBogEH °C, it is

ution chemstry to lower the equilibrium
possibleab lqluidkiy gropRbiedentperétece & amaindy! @P@ and] theo Biqwly cool the pool

4c/ [ aPQ2l ] 22¢c X 100% where the subscripted
to allo%mgah'ﬁ%ﬁ'%te t enperature val ues. By reducing the

WHDT%NSHPH%%&M Mo rdt€ SF aBt Qi . NBY SestRTFPMesE witerent

Iquor 1s filtered off. Anti-solvents, also
agltatldmram @@anpeml ‘p'/r 5 gt @ d2FEhsn ), srystaliratianwas found ede fastest |

it o255 188 STRRR Sl EBA s B Py SHtp grpgerance o

crystal¥ieps verhdimiles fathbalsyr ﬁhﬁdh@ 250t agtaﬁdrt pated. Melowver rates,
avai |l abl'e to dissolve the protein (see,

crystal/arhaekeempletely Boigpendsq,and ¢ysial ﬁ@ﬁrQﬂ‘at'Bﬂdﬂ%F%I place. At
higher agitation rates care must be taken not to damage the soluble protein by

exposure to shear effects at the air/liquid interface.

Crystallization efficiency may be improved by lowering the solubility of
Apo2L/TRAIL. Thus, the overall yield of the crystallization step is controlled in part by
the solubility of Apo2L/TRAIL in the chilled pool collected from the first cation exchange

chromatography column. The two factors that affect yield are in initial concentration of
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Macr onol ecul es. Col d Spring Harbor Laboratory Press.
Pl ai nview NY). A widely used anti-solvent is

woabosartegh ene gl ycol (PEG, a pol yner avail abl eCtwsano6/018137
wi de range of nol ecular weight. As shown in the

Exanpl es, in the nethods o&éthe present invention PEG

of hlgher nol ecul ar melght 3350 and 10000) prOV|ded
etter results.

b
Apo2L BRI Tadhe ation mrep dadeBidor R dng fest AP gehisee
|
chroma%??é@ﬁ%&lﬁhﬂs(% g.| SPROAMIN) %'nEQEiQ c[o))nééﬁ‘t@éﬁﬂn oﬂscﬂﬁ@@e

-~ pent anedi ol .
ApoZL/‘EIR),O\H.t ial thez:aystalnslus'y¢mrpthetaenomnte)mefﬁ|ﬁAILLthﬂ*¢96§l®t

crys’calh;,%)y &@%@A&f Qi l{llﬁp b%’}&{r‘@b:ﬁr) c%\ﬁ'vi?@ actrgﬁﬁlh% c?ﬁ Wllf’be lost

during fEﬂf‘étﬁdn' ' 'l“hé‘gdélﬁibﬁrof éh"u Séiverte caarpeingedhé @omtmcd{'@ﬂmstry to
It s inportant to avoid the formation of a

Iowertfmmnldxsmsoiuwmal cake whi ch could make it difficult

percentfeP ! igh! T HRERESArBALLEFRORER & Mh st be

where tA Bubsé&ssied lﬁhﬁvbdreﬁmca@yteweyatuwdahmpl cal | y ar e
bet ween about 200 _cm hr and about 100 cni hr. g flow

Byatasiuging e;fm?%%le Ireaeuaﬁedesagé%temdﬁdewe opisLine
motherﬂgﬂ&eirs?ﬂﬁef@orneaﬁ |U§cﬂ\ﬁ 51 890 nbivndd ﬁfémﬁéﬂhé%e@n‘ﬂs are well

W se or conti nuousl
known mLthefart:amd oan mklueaa&aimetweﬂwaﬁsnr Semmtesowentﬁa@ehyﬁigate the

BRIt R A T e
dlssolvé‘%@Pﬁﬁélh _}§§e S@b“Mc@he@é’o@@ 0598 vy IRation ofBiSlogical

lowi ng crystallization and
Macrom@pamlam Gold $mrmgmbl@mnu:awawg’tre$% Riainvirw Nl ved

o)1 i A BB DR i i
wide ra}?@é?‘ﬂ%cﬂ@émﬂéﬂ(le@}ml tbtsoﬁtbdvﬂnlrﬁmeFEM?phlbe mddednietblods of the
Urther inprove puri removi n e
present lnEeythrbBEp&e%hls ar %ﬁ%\ﬁﬁ@@ﬁéﬁi@ S a0paBletsvided better
results. %n@eﬁp&gmgﬁssfh%% 5& Uhalsdhk eﬁ"{tﬁ iR ude “FSP%)EBH]BIe

At es e second r omat ogr aphi
Eudragﬁl@&f@thyllaemdoéel |bowdpg'l alcphohketharat | dioxams rande2-methyl-2,4-
cation exchange columm, or a hydrophobic interaction
pentan@gqob{rM Dgi nce t he crystallization pool is very pure,

thﬁ r&é’t%'ll&a{leﬁ( lsf‘eém F&@%@Wpdﬂ/?Rﬂl@cﬁ}s@s@B@T@hdﬁ@d for

separati on as typically used with
examp@Fb;S&ltrlahoms Ehercr@tﬂ&mﬂarﬁ%@pt saspeaded Hiroughowdiliiation, using a

st SRR 0T Y AREPAEERF B GEEHE: by BhER o o

fo rmatlbﬁ%f RBSeorfiffels88d @xEaneke, Whichhtdld anakesit difﬁcmﬂfa@mdve the
in flowthrough nbde, have been tested and t

desired ﬁe\mwt@ arherafaseudisiesentinl pressexespr©ss the pagked Qeﬁdnust be

mmlm%ecgvffgh Sraze€ 0} y-\gaorg,eg?i l‘tﬁﬁceﬁﬁlyﬁre ‘Helt\&]lg%rﬁ’ gﬁbﬂgéé‘@ /Rl 8Rd about

100 cnifHE. The @iblvaate hinyt deparrionthe byvipaierguaplyand the applied
differential pressure during filtration. Filtration may be performed batch-wise or
continuously. Further purification can be achieved, for example, by washing the
deposited crystal bed with a solution that does not substantially dissolve Apo2L/TRAIL
crystals, such as a chilled solution (2-8C) of low molarity TRIS at about pH 7.5.

" Following crystallization and separation, the Apo2L/TRAIL crystals can be
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purification step, hydrophobic interaction

chr omat ogr aphy on Phenyl - Sepharose is sufficient to
wonowsiidest he desired purity and yields. Since pOTASE®6/a18137

fl owthrough step, it provides excellent yields and

reduces the nunber of solytions required to conplete

the operation conpared to“bind and elute-

chr omat ogr aphy. B. 4 Use oproZL/ TRAI L The {]ns qoda @f
dissolved laedp:twelmr domveried ditors trmpdation aianla fardhe aienged e

BBl B 0 by bl 85 38600 aon o urtrer

improve ?Uhty‘ b PArhEViRg tHs adu%@umthE@Q\resldues and berffleo sdompanents,
urification schene the resen nvention

and redqutbeu@gelsw@reeg@ajfexyage JPE PR Sn Sadehe bRty and
aggrega aﬁ%@g %Yno[:{:1 %té%@% CPE’%IUH}P 1ABA 2bYOWRAY lerydtiifizaticn, can

e present invention can be
be a catidhi @d:hbﬂgesi)umg,eor Dhydrmophobie iotsraction celsmiat Bincalthean

crystamz%hf’»gfn%%if’% %2%93% Gy fogpieaty bR §cesR My A b yte

réezi nNg
mode o ? #tgc%rlf {) t?bi’cﬁhy abed WHHCSPCSEHAROSOBr CM- Sepharose) a

lon.” The crystal_ slurry at ve)y
flow-thrcmgbt mlumnoauelmas ﬁhemwl Senhawserdikeresin Vlkiynieal! v%hqyﬁ@ good

perform%rru}:nﬁtsf1 Jgﬂgru%pé)fcb&%{] §Oofer§§?1‘§' EElﬂcSn e%lﬁ] ﬁf'zfe ﬁ?lénd-elute

mode arY@HPC)m fehvethessdn Mmodes hhve bebhaestat cmdteefpesaitsuafe discussed in
about to 8 C. The was

the Examlea,uslpme‘@ua@ that whilesa %%ngé %Fb?'élﬁfm ngma?fgplﬁ%hy step
prowdeqﬁg&bgﬁéwleéfﬁﬁ?@gfbitnéll %ﬁﬁlﬁff&rﬁoﬁem tHetdaebn@ehidrnabdraphy

omat ography or a second step.
purificatitin Step ﬁﬁi@phbbmgatemdmtmmd:tmgnmibgraa@ymleheruédiqﬁw@se is

sufﬁmer{jgg [prq;:gg@ rtlllésgswﬁ gpﬁfé{tqar{;:gw? mﬁ% af\PAl/g Iﬁ‘%g%@, mrbu&? step, it
prowdeé QS(?(%I %ég@?%tf]cé’sﬁh@ﬁﬁlrﬁﬁéﬁ@ﬁ%l@ﬁ(ﬁ@ @aMirbé to complete the

recrystallizing. The wet
operatlcm g@rhplaredwte ot lanates!etel d]romﬁmgr@@vor ed at -200C or

dried for storage at anbient tenperature (room
% npe!ratugzﬁ grl 'ﬁé”ﬁ 80C. Preferably, the dried

st Is re-solubilized in an arginine
THE RS ®s 60IMERIrBsEE ihesmidrapiovide apeffeciald, yefflcselm:th aad cost
formul ation can be sterile flltered and/or fill

saving lnalioeio, fcisaipeos: BV tcalien RSy Fotbi eomuttii pollmn
purioafisj; &b qialPEy ShpRP B, SRbgeRnb i fie furficafiofischome of the

as a powder in
presentih@bstiGhvards thatee of saoetluglleou’at@n es«nhpege column tfollemyed by

be desirable to _a |eve
crystallizption. 106 ARPALAER }:@%WE 6‘3{‘83%%& Brésit
Qﬂe '& s@ﬂﬁh@ﬁ%ﬁerﬂﬁ canvalsb eupstantially
'nvent'égfg%'lﬁérg?sfgbtfﬁc %%l@(%]on rapeut| c applications. Among
reduce isheageapiurne pand povide anefiestive ufaytofdalk aigrage which avoids
freezing the purified material at low concentration in formulation solution. The crystal
slurry at very high protein concentration can be frozen in smaller volume containers.

In another embodiment, the Apo2L/TRAIL crysta‘ls are collected, and washed

~ with buffer (or water) (preferably a cold buffer at a temperature of about 2 to 8° C). The

washed crystals can be re-suspended or re-dissolved at ambient temperature. Re-

solubilized Apo2L/TRAIL can be further purified by hydrophobic interaction
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di sorders, such as cancer, imune rel ated conditions,
or viral conditions. Such therapeutic and
woaaomstihesapeut i ¢ applications are further descpPCibas2006/018137
for instance, in WX7/25428, W»O7/01633, and WO
01/22987. In the nmethods qf the invention for treating
a di sorder using a fornul #8-on di scl osed herei n, the
formul ati on of Apo2L/ TRAIL can be directly
chromatagirziphiysires secansl step afwatian exghange §qurﬁ%ﬂ09rqub4‘ﬁ‘ﬁ deseribed

above, rgwﬁ%& a'y\{ég, Sé@oa}nqdo %tgt)é?:{q%g et ers@lﬁm? ESFK' rﬁgferfa]@ UhReFHatively,

the hydrBpRéSIEYntetadtitm @raéth@ﬂbhrommbgrhphg' stoy npey beowdtledin favor of
antici pated side effects using Apo2L/ TRAIL and the
SImpIyr@awsﬁaﬂmnﬁ di sorder to be corrected. Exanples of

Tﬁﬁtﬁ% rﬁ?{;l ﬂ%rﬂdhk ﬁeﬁé’ﬁél%n‘ B bidfiEd %VbQHQCI‘?B?GHéd for storage at

avenous, Intraarteria
amblentltéhfW@ﬂulré Q'@@ah terdpenaltureb at ab2-85C. tm@fe@bboﬁﬂe dded crysdalline

et S s BSFAGh S SAS R  lnty.

such a f()fmma)nohra 4 fé?llé’ iltdrBH WHAPOSHllddThIiRdivRINbPdosafe bR and
Oor as aeroso ornu ations suitable for intranasal or

lyophilized tforfatémmecangtitdtdh ve syspénsion. anl@uaHbﬁbe yirige|aryadaljine
formulaﬁﬁrg’ggﬁ P%%PEP%%%ZPPI% lm@l%%ncﬁ]ﬁdp%%[ 5 s%ﬁm%' dr suspension. It
may be YBFHbRNBULHiARTa WaltéecBIfent G about &66 It@ abonlﬂnj @%tiabhe dried

sol utions, when hypotonic or hypertonic, may cause
ApoZL/'BaAH_ cwstﬂ@atl ent upon infusion. Usually, for the

égﬁ’%l{,ﬂL | ﬁlta?lgrllu% {:&9 %%@102@3 i %g\ﬁdrf@:ty b thefapeutic and

[VE 0S
non-therépaﬁkzaé:ﬂrﬂlcstibm i Amuhgahese a@@ﬂcatlmm are rabthodsagddreating

nosm o2L/ TRAI L can I so be m t d th
disordety, 905 B GRS AMERSRE FEEa . shvrapra ity 8™
therapegg(r;n%lpr)ﬁgiﬁr?drpE%ré%ﬁﬂ?’%pﬂfc%ﬁéﬁ@bk@ﬂﬁ‘tﬂé?"aelé@ﬁbed for instance, in

I ces of soli1d hydrophobic pol yners
WO97/284128,i W08y /0 hé3rantdeiV) OMA2987matrices are in the form
of sha

d I filns, ' i
Bthpragogs ol e Eveafior Brdira s fleoRS] RRE Ao futation
disclos&F hbHiRS@edBFhlRlibM @F Apd20/TRARI bax BERfifeytly abministeegd to the
sucrose-acetate isobutyrate (SABER(tn)) in non-a

mammaleali any poitakle ttechniqus,dneyding iptisipn or injection. The's eCIfu ic route of

admlnlﬁ{a&%&yﬂ%p%ﬁetﬁgl %r‘fﬁ%r 451‘1"1%(}%998 gﬁe@(( 1nc&91dlnqg any

percenv@@fd? antigfpated 8ideISedd uglhgp‘qboaB/TRﬂllalaodhbe p}artlcular disorderto
pol yl actides (U S. Patent 773, EP 58,481 ),

~ be correctedl yranaples af pgrrentaral @dg@p@trghgn e subcutaneous

mtram%m’eg Lﬂbtl%&éb Iﬁtrééb(éh‘%a &4 |r17’E|L enﬁbr%é?'a)ﬂﬁﬁﬁi%tréﬁ&?’of the

non- e et yI ene-vinyl acetate
compoélh@ﬁg ghecforrmblations wraprefdmjrlwadmlmsteied ias repeated intravenous

-glycolic acid cop th r on
(1), SqpeHlaBeRus (5 hoPbepNeLaeY JamadBea ars PhETyHoRs. HurdSeRla
mfusmﬁ'&gpagla\é?%dl ﬁngulﬁh%%ogulﬁﬂfé f&ﬂﬁtrbﬁé@él@rllﬁﬁemﬁbﬂb@ delivery
- 3- roxybutyric
(for mtrapulmonary dehvery see, e.g., EP 2 7 ,956).
It is noted that osmotic pressure of injections may be important in subcutaneous
and intramuscular injection. Injectable solutions, when hypotonic or hypertonic, may
cause pain to a patient upon infusion. Usually, for the therapeutic, injectable

formulations herein, it is preferred that the relative osmolarity of the injectable solution
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acid (EP 133,988). One optional nethod of delivery for
system c-acting drugs involves adm nistration by

woaonieiintsys i nfusion (using, e.g., slowrel easeCuasemenisi37
or m ni punps such as osnDti c punps or skin patches),

or by injection (using, % i ntravenous or
subcut aneous neans, i ncl ut¥™g si ngl e- bol us

adm ni stration). The conposition to be used in the
be about 30 amsmid Abpet 60 mAs.ed and dosed in a fashion

consi t.wth 0 I ' '
ST A N [ sl o
preparati’-lﬂis' eRitablé exaipe Obf @lﬁtamedyem‘astarmeparmnﬂstlm@udet he
hod of admi nistration, the Blchedul in

semlperm@iolﬁ miatrigasodl, saliddysirpholia pp mermma%wg the protein, which
matrices’. %r%pé%@% %\f\g f si3Ged SHi cﬁé‘slr Ie?/ ARSI nicRicapRblts. Examples of

I purposes “are 'thus determ ned by
sustainetMeieasensiathvestincndeartiulmse demvatives (ehat Camwmaﬂwlcellulose)

sucrose?aiq:g?a;/fgl l atﬁit%éé’ égég%qwor%%ggﬁ{ab% %q cgy%tg%s hglarogels
(e.g., pogg?yrgﬁ?@wgkﬁﬁ Hg%] h%fciﬁtﬁe%é%ﬁ&%b/ of. Bi@md&pﬂéﬂef%é. 1981,

es a elntherange of fr
15: 167-27G} L adgen Ctghiafecto €63ut 22@811@,51@'/WVW@@PM))k@OMaC“deS

(. P KB 9 B oo AR SO Il

ethyl- L—glﬂiaf?ﬁétbgﬁ‘ndr‘ﬁaﬁr&fa?f Bﬁtﬁbolﬁﬁemg&a @2 mVL%)nagn-aﬂegmdwle
for continuous infusions. An intr enou
ethylena-ginyt amtatmgLamg@@ ebal. eﬁwr@y&ﬁgrwamg lagis %9{%19&(%’ Claﬁ

copolynﬁi{% PT’HBEI 5 ggi;l%)tr{ﬂ)rﬁ r[ﬁegio‘f? n[%léartﬁg ?g%?}ég%néa &)ﬁﬁESfed of lactic
acid- gly@@lﬁc A¢i@ copblymen aredl lduprolaidnacetater) sand pokyFDf(a)eB-hydmxybutyrlc
acid (EEH@% Mébggééléﬁ@ y ngfgq;al(hgglélg iotg gg%tgﬂ'ﬁ m& drugs involves:
admlms"tr%éﬁﬁﬁ bS/et:olﬂtlﬂaéﬁs lrﬂf{]‘sﬁ'nt(%ﬁlﬁh F?t §I8W9r%)€as‘ér @é\ﬁééﬁ @S@inipumps

ors, angl ogenesi's | ors, and
such ascysrhotic ﬂ&mlsdmﬁknk patches), rnimbbrunj@cbow(w&jhg,aﬂ? g, Hmisaveros or

the art- and fined f rthrvvlth ularity in
SUbCUtaS@@Hﬁdﬂeﬁ‘”%b'&éH 'nlgrﬁ'%aﬁqu %adW$§ %@ based on
%&HEHE&I? ﬁ%eﬁ%ﬁoeﬁu thBaheroply 9@ beUeRhuRIRd eriIsiosedin a

xan Her ceptin(t as well as
fashnonmdnsmmvmtj'egood amedipaldirestics, éaking intaaccoraihegsinical condition

of the %atl b%?%%éﬁ’ﬁt‘i 8n81%n<gre (%%@Ig &fstbgccw 55??05’%@ rAsthbiaf 0"

adminiSRRGRT 1Y ﬁﬂﬁéddllﬁg&ﬂ%&irﬁnﬁ&}atlbﬁ mdtmcfmtdrmlgmm to
manuf acturers' instructions or as det

practitieness r iTbal "effebtive RS’ A L3ThLATRY for W@B&F’%PP&?” are thus
determﬁlg qu"%%chgﬁ@ﬁ&%ln s 0l at %&hﬁ@gﬁ&%@ﬁbﬁ }r@b%a@bﬁéblhty of the

erapy erV|ce Perry,
Apo2L MRAIL @ftiferirulss s thdaidmmat.e, MD (1992). It may be

ggfé: Wr ab| SI é’%@glsglgnaghrg t%lta%t %arr%gtclegt?géll?/sefﬁe%?lvg Sé\tmoout nq %rf the

Apo2L/TRAIL polypeptides administered will be in the range of from about 1 mg/kg/day

to about 20 mg/kg/day based on kg of patient body weight although, as noted above,
this will be subject to therapeutic discretion.

Although injection is preferred, an infusion device may also be employed for
continuous infusions. An intravenous bag solution may also be employed.

It is contemplated that yet additional therapies may be employed in the methods.
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anti bodi es which bind to CD20, CDl1 1a, CD1 8, CD4O0,

ErbB2, EGFR, ErbB3, ErbB4, vascul ar endot helial factor
wOYeiGHR7280r ot her TNFR fanmily nenbers (such asPOR4S2006/018137

DR5, OPG TNFR1 , TNFR2). Alternatively, or in

~addition, two or nore antifodies binding the same or
two or nore different antigens di scI osed herein may be
co-adnministered to the patient.

The one sttt therapisomEY MHHde B AR i“ﬂ?@?bc?{’ﬁ#é%ﬁ“

radiation tﬁgra%gt Qgﬁl}gl Lsp eg%gltﬁ;mﬂﬁtd'fg %g%ﬁggbe cheRSthdrapsiticPddem),

I nhi bitory agent.
cytotoxicTageri(y, thom@ Kinf<es mhilsitdrsrastsmbsyl ddnsfargse inddpitors,

anglogergé?ﬂg g{hr entl%%r%:g% qgieg?)}elﬁag‘q\%/ klr\%%p lﬁlﬁ%ctgrsoﬁlﬂ%h %@%‘i)\?}n in the art
and deﬁﬁ&?f[{?ﬂ%ﬂnﬁtﬂﬁ}&?&légt?% SJERYoR € aBEVE. NinsddRitgsh, aher@ples based on
reat me prio

to adm nistration of .gny such
therapetﬂtd‘mﬂlbagmttbat tasgeifusor anpgens susht afeRtLEN ¢ aPlcidercepting as

o s TP SRR RO g oo

provi
receptorlé' glﬁ;ﬁl\ég 9R5|c;]qlbpqde a formul ati on descri bed herel n.

Ical kit will conprise a contajner, er abl ab
Rre[aazratlomanz\mm_rﬁgrsmh\@dulﬂs&f@f&m%?@ ‘P;ﬂg@ﬁ? "}é’é' eused‘
accorqu] Ch bgf'aclﬁ,ﬁ%y?e msgmjcti' §tJrLé}%tdéfQﬁmn§HCé?nﬁﬁcéll;%?ﬂﬁ@ékllled

|rec he uUser as to how t
practltloﬂ@’p| Pbéﬁd?@tldwaﬁd/d‘ﬂ@mg_soﬁlwdulésaforsnch Themolbetapy are also

cescrvb s S S IR SHk S G P, Setimore, o

(1992). treating cancer or an imune related. condition.
Sui tabl e contai nersinclude, for exanple, bottles

lvinalybe dasiiable alsochdnaisistenantibodigreaganstother snfiggnpsuch as

antibod R i BINFRS CBRPA Y o I AP MOt . ETDES, Erbs,

vasculaf' %HHfh%ilé%cfd?QVE'@:)er' @ﬂ{érV[EF\IFlefarﬁﬂ@ﬁmﬁbG@ (@uch as DR4, DR5,
di sorder and %‘%/dihave a sterile

OPG, TR (TNFREX abiberaively. O0IR additen. i Qenare ARTGENBiging the

same °5gﬁ§t8|68lg¥% qrﬁpggﬁ( @%nglgl\égllr&g?é h%&émﬁ‘ﬁ y ﬁbecrocgﬁmrﬁst@’ed to the

patient 2SoAfdtM@s] itWhbY bet henafivilab aso adrdinisteesne aimareeytokines to
formul ation is used for dla nosi or treat

the patignolndene emberimeet, theépgel E‘Tau'ago%ﬁ[ﬁ a%ﬁﬁ%?'g“%‘?[ ed with a
grO\N’fh\,{)j}léEbef?g?Jgﬂp“ se a second contai ner conprising

I ij ection, a pharmaceutical |l yacceptabl e
e Wpoh/TRILI foemuRitiopemay beaidministeredrcansxrmepd or sequentially

with sugb éifiartients. orpLeXmE ehé Apaak A TorTRlafigh
chemo{Hé‘?éb’éﬂtf&Qaggng ‘f"ﬁa}b HE fRISinistbrel @R S Rré—trbhﬁ‘ﬁ@nt meiedies,

I'nges, pac age I nserts W t i nstructions for
ad mmlmlon%ﬂ amyesuantt sthepagents) apisih 2@ ipserdreabment ehearpey cells which

may otffbaheeoe e ahs peabcok TERE AR ALTRE ot whi cn

FH8 iMRGRbAGSS BFbVi@s£kits which include a formulation described herein. A
typical kit will comprise a container, preferably a vial, for Apo2L/TRAIL in one or more
excipients as described above; and instructions, such as a product insert or label,
directing the user as to how to employ the Apo2L/TRAIL formulation. This would
preferably prbvide a pharmaceutical formulation. Preferably, the pharmaceutical

formulation is for treating cancer or an immune related condition. ‘Suitable containers
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by reference in their entireties. EXAMPLES The
follow ng exanples are offered for illustrative
wouoases4onl y, and are not intended to linmt PO®USZOPO1S8I37

of the present invention in any way. Conmercially

avai | abl e reagents referre ‘ﬁ to in the exanples were

used accordi ng to manuf act 1er s instructions unl ess

ot herwi se indicated. The source o‘f hose cel | g . :
include, fereexampledboilleshwalse By HIFSEy BLARS esaﬁ@%?ﬂf@%'@ﬁ%may be
formed rkﬁg\ a @%ﬁé& of %%%ﬂ?ls@ﬁc@oﬁc%lﬁgg ©F PldificN WHeEEShthimel RBIds

ure Manassas, Virginia.
an ApoZEXPWRLLEfo]:nﬂIaiﬁimﬂhlabrs eﬁeo%weszr‘ dfiaghbsmg aF, treatilng thaglisorder and

e e e
solution ‘B% thE@'E é’t@ p& Séréé&fbl@%% d B derit Bidotionateedle).

esse under the AP prionoter control
The labélmremmgoaateamﬂexwemt@nedmt%&atﬁhmwlétl@ is used for

socmorkS AL B ESR ShL B R B e

compns%ref SO rROESREINGT %bﬁfb?lsﬁ@lﬁhtﬁrlfﬁmlﬂéctmt eqrhaembenmﬁally-
hydr oxyapatite, and hydrophobic interactio

acceptable sofationrsaing, R0y s/sotgEn, ordgnipee 80|U§86t itgmayfurther

include BB}W %{evﬁgsh%?oute frgﬂ'%%omqﬁg lﬂ?]?alf%é?%’}%ﬁ tT Rtidding

other buAfsraNdiluBngs!fiitlers ris@didd, Byringeqtand ﬁacl@geAnmrtﬁanthemﬁwtlons
for pur|f| cation of Apo2L/ TRAIL consisted of four
for use.chr omat ography step and two

ceﬁt@h{r é&% ?ﬁ){pﬂbﬁfdﬂst Eﬁbhéﬁ’clcfrHFBﬁ)dLﬁ;‘t @BScriptitmswand protocols

ned fromthe E. producti on
are CIteoltmmgﬁoua’chmapplgmtmnemet distpsuatesopferhich@regincesporated herein

nd rele se the soluble APQ2L/ TRAIL held within
by referpﬁgeé@/ﬂ}% eo\'%tf‘l:? '$¥1e solid cell debris was then renoved

by centrifugation. Primary isolation.was perfornmed by

bi ndi ng and gradi ent elgXAMPLESa cation exchange
(CEX) columm ( SP-Sepharose Fast Fl ow col um)

Brafallowieg exarpplesraiasitared dot IHU%IFEW@rM%ﬁ%% Pf"é( ?P&i\)are not

lntendeﬁﬁpglpgfﬁ]%o%c%f%h b t%rﬁlrl% Séﬂfl mﬁ M%ﬁhéﬁhﬁnermalﬂy available

reagen@refdrédid Int th@tex@m;:de@fmére ustd @rcOtdhijo Ertempfa(rther s

I d
nstrucistTES S AerNEeandCaishr DI RANPaLals BEniied fufhe

o8 ARG PRCE B YA e simnr

the AmérieaCalyperCuhure Catleciiam Mapagsasp Mirgirtig. of
crystallization of Apo2L/ TRAIL in Na sulfate solutions

EXAMPEE 1:Production of Apo2L/TRAIL in E. coli and Purification by multiple

chromatographic eteps (without crystallization)

A. Apo2L/TRAIL protein consisting of amino acids 114-281 (see Figure 1)
was expressed in E. coli under the AP promoter control (preparation and expression
described in Example 8 (Section A) of WO 01/00832 published January 4, 2001), and
purified from the E. coli cell lysates by three chromatographic steps consisting of cation
exchange, hydroxyapatite, and hydrOphbbic intefaction chromatography (WO
01/00832, Example 8, Section C). In the third chromatographic separation, the
Apo2L/TRAIL protein was eluted in 600 mM Na sulfate or 400 mM ammonium suifate,
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used as a neans of purifying the Apo2L/ TRAIL protein
fromE. coli extracts. The follow ng protocol was
wenpleaped4f or recovery and purification of receabiusant/ 018137

Apo2L/ TRAIL wi thout adverse effect on protein quality.
The harvested whol e cel | \% th derived fromE. coli
(described in Exanple 1) adjusted to pH 7.5 with
1.5 M Hepes (or 1.5M Tris) and then honpgeni zed in a

50 mM "o &er (Gaulln corporation, Everett, MA) at 6,500

Si - AHeth&OTREFRP ﬁcﬁlén%ieﬂ qulg%nmstéd §hidur

TT I N pure wat er ce- e solution reaches room

chromaﬁ)gmyas‘uepeancis%cpulttyaéltttajlbembaﬂiﬂra’@om BEFPRMstensd dEte whole cell

oot oI £ ST PO ook i Ayd g bR boen the
E. colic %hH %Ie\é@% tﬁé%b!dtflé‘ aEONYTRART RERPWithifY the dyéysbsm. The solid
epar ation AB, Sweden) continuous feed centrifuge and

cell debdb avas thea reyncuagk!w centrifugietion. The clarified cell

1S e REbRRR pafSafelBh LR ghb Hladeh! SO 4 eafor
exchangé (xcEkl) edluesh (SPYSsptarves belemlob\n@ﬁemrr)nﬂ'wxeaeluah was then
exch ang? oI um’ ( Sepharose FF catjon

tansferreding P A ramataaraphy Coln Tofiaved By yggophobic
e e

(UFDF)rsép | bthednlxgjrarwaelaaa@eﬂlmma CMrBepiharose Fast flaw galimn, and the
were renoved by n uilibration buffer until
eluted FHB%'F saReentiated Hpg'e@%hgc&%%sel i ne. The col um was
t hen washed with 3 colum volunes of 0.1 M NaCl in

Exampﬁaqﬁl Ab82BTIFoRN| e %llizaTBﬁ AP RIAGALE ReRBY Putifichtion

in 50 nM each of
FoIIownh@@enﬁ Cﬂifurenﬂwﬂfﬂlfatm hanol amne, 0.05 % Triton-X 100

nd 1 M DTT buf f
PIOPRRATY of &ﬁst%lh@t@?& cgfdéggz%‘?’ﬁ%rfb ggﬂlta %Lﬁ'ﬁ%?@ Eé'ﬁs.l%ﬁs was
used a@b&ﬁ@é’né Bf pusfyiginestpslgERAlIapkoteirt flomnEi el tamts. The

jacket for heating and cooling. The tank was m&’fl tted
followingi privtecat wriscemplsyed dey savavaryi diiss AURERATION Qdpeampglant

ApoZng% g&/é’gpogxg%ﬁ%yseoéﬁé:dt%ﬁtr% é"ﬁﬁggﬁw ein. The pool was

ne t er under nobdest
The hagvested wnalms:au Brdtle nipevaﬂ froen Foooli (Jdies;:kibadWaExas“eﬂe 1)

v o SR R SR Bl n
homogéﬁ%@t 2@ ?’r‘?c&@bﬁ%@ér{ Eﬁ/@?é’@r!\/lw?& 81500 ysid T\H'etﬂbrﬁo enate was

reached 40C. After nmore than 12
diluted loaierts aredwith tﬁlmldDEBmdpuweoweterc (Qraeaihiei scAuliashragghes room

cmpor SR Sno M B Aet A5R TR piatin o0

%, andfthletsfomﬂdwwéﬁ@eauwéépﬂ@? aLnhbdrsd PREMbealINRUOpY et was
| om ng crystal deposition on the filter

centrlf@ﬂd‘ tay:e Bmez% yAfaLsvalereparatior ABiiSwedan) qoaiinpous;tead
L Tr H 7.5, .
oo af P o SOl AR T30 SR By e

conditioned with Triton-X100 to a final concentration of 0.05 %. The conditioned,

clarified cell lysate was then loaded onto a cation exchange column (SP-Sepharose FF
cation exchange resin, Amersham Pharmacia, Sweden) equilibrated in 50 mM Hepes
(or 50 mM Tris)/0.05% Triton-X 100/1mM DTT, pH 7.5. Apo2L/TRAIL bound to the

column while the non-binding proteins flowed through the column and were removed by
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used to renove residual nother |iquor (supernatant)

fromthe deposited crystals. Follow ng the wash, the
wonystiats4wer e di ssol ved in 100rM sodi um sul f aret/aBaduk/018137
~Tris at pH 7.5 by recirculating the dissolution buffer

through the crystal bed at, approxi mately 3Q0C.

Di ssolution of the crystal's was observed within

tely 4 h The, di , f
washing bR eN RO TR BT L GFOTPENGS At EP0a FrasnedubFReln o e

column \Kagﬁénrw%gté& ith3 %%)Iun?rpvgl{}me ®Y"™M tl\}’a@funté&ﬁuhbratlon buffer.

prepar ati ons was determ ned by the total
The Apd2L/TRAIL wasistepe(UEERPUsEG (BA Malylgpr Qitival S,Qné i8¢ aM each

o Hepe T oot i ST oL 194 Py o 7.

Tﬂgaﬁtmﬁ’iBH fe%‘;?ér%tmﬁ@%@&LﬁPRﬂlLe%ogrbdﬂe@féﬁ frofT thie! 8P €olumn was

ncubati ng sanpl es and t hen horseradi sh
placed lparﬂalnmteemaugwlﬂdaEmIatq;ﬁeacpi@t(ﬁ@(r hralndand raeling- The

tank wagyu;fg#ggl @Q %@gﬁ% o f'gf@@ fm%ﬁwrkho%ol?ﬁn%g?()& | %eﬁﬂh@?recovery

d (5b||v¢é{§la ted deirey arnmarih Bgnﬂjeﬂerunder
oSl ripasot srestoss

ysi s assay SDSPA% f‘ ? h
modestsmaung omaditiomst o terpperatarelePntel 2&%\@@%?‘% inearly ramp the

temper#ﬁ R é%%%@‘uzﬁ?@ré%a?n{ CéBrPrg%ﬁ%tW@vér)thbrbourse of 1 hour.

Spon’tarﬂcﬁﬁst drosanization momdwmulmlrﬁﬁeaaﬁeoﬂﬁ poo! reached 4°C.

current until dye front reached ne bot t om
After meyet thep |12 Rpiyre yridesdhesricQidlionsy Oagﬁ? W@Séi‘)”%{'?‘é?n S

' N TRt Bigh CHA
eqwhbnﬁhﬁgcggég{;{}a\héé n'eagg ‘é?ésbl%%h%!j CT‘HI% E&;?ﬁghsd\ﬁ%fl% Hioh %tlu? edyon a

flltratlorﬁﬁé?synﬁblyg:ghtalnilagl’a)ﬁ@unlascdypmwlena fefk aﬁ@llcemmg cryféa?/deposmon
urity an ual it Apo2L/ TRA[ L t

onve By s i BT o
equal Vg Eof @apur WP‘& goﬁﬁ‘ﬂr@d fo tIfeOA%@ED’WRfAIE@P paol @fl@mensss then

Standar hr ee- chr omat ogr aphi c step
used torreh’(m rasiddieb motherdllqunr Esupgrhatant) fsom tbg depesited trystals.

oo o kv ARERR B SR BRSO T
pH 7.5 %‘Iz eéamﬁatfr@ thelESGI8HS Buffelthrdiigh that erystadbedtat dppadximately

onecol'um" step purified Apo2L/ TRAI L r? EI nis
30°C. Bissohitibe of dhe coystalsiwasebsaivemh withisappigymelgly 4 hours. The

s SR By RSB GRoRRRySASe Tt ohesoros

frozen gpsmq(j)ed in Exanple 1. Figure 3 shows the effect of
sal t té/do on crystallization of a one-col um

Poe iptringofAbs ApcahAl RAIL ppzraiations Was detssyiapf! snté/:tﬁfz dotal E. coli

protelngﬁgfﬁf)\%_d%w %%V?RRWN@EAWQ%W L{SteRBAL) 8b5ay, and SDS-PAGE

silver stain. ECP ELISA was performed by immobilizing affinity-purified goat anti-whole
ECP antibodies on microtiter plate wells, incubating samples and then horseradish
peroxidase-conjugated ECPs. The peroxidase enzymatic activity was then quahtified
with o-phenylenediamine by reading absorbance at 490 nm in a microtiter plate reader.
Endotoxin level was determined using the Limulus Amebocyte clot lysis assay. SDS-

PAGE silver stain was performed on a 10 to 20% gradient polyacrylamide gel (Daiichi

. Pure Chémicals) in Tris-glycine buffer containing 0.1% SDS. Electrophoresis was

conducted at 50 mA constant current until dye front reached near the bottom of the gel.



The bi ochem cal properties of Apo2L/ TRAIL were al so

not adversely inpacted by crystallization of the
woaondei1iatasy purified Apo2L/ TRAIL (see Table 1). pThaScmbalsi37
suggest that crystallization of reconbinant-expressed
Apo2L/ TRAIL, when in a parfjally purifiedstate, can be
an effective, efficient and cost-effective neans for

t f t t [ h t al
Gels wetsxssband 'et%?rpécggm&oqr%%’s”%e Bl Bhus F ML s ied e grinethods.
troll
Pfcgg rﬁﬁ%%ﬁgx{?% %%%%8% f1 ca n S ﬁgog@? ﬁ%dLbiS%Fﬂ‘g@ according
to methcgé/?ééﬂribbaéﬁ IE@(t@n?ﬂﬂéHu?I ng aTSecond ChrcF))mat ogr a|tohy Step
oW n stalljzati Wo- ur, ati o
oS s oyl oo, R Sl ion
5 method %’f’g‘:&ﬁ P&%érﬁ @?E@%@_f ?@/ﬁ iRgiauRd £d Fop c@hhp%r'ér?m b Reference

pes DTT was added
standard pavified b erthede- ohromﬁahdxgsapﬁlc dgtepboethodoas deseriberkin Example 1
non- coval ently bound nononers. Two passes on a
is also SIH‘@Wgenl zer (Gaulin Corporation, Everett, MA) at 6,500
psi burst the E. coli cells. The | ysate was then
diluted one to one with 5ap DIT in pure water. Once
the solution reached roomitenperature, 5% PEl was
added to gl ve a final concentration of 0.2% PEI. PEI

LA a

ApoSL) SRl diaRaHl, T o of IRk Busgly/ US. and The

o far

TTI—AT CSaStl LLILLLLY! )
TRAlknt r | ES@ rmo a| ét lete f /)occul al, 85[1?& Azréﬂ'ﬁl'Ex
PreRent r i (RRIBYIESHM A GEar |1FInRRT | %{ AN

usi'ng |a Cunb Maxipi zer S@NGQ\E)'—S@ St oPe2
| ncorporated, Merjden, CT). Bef | oadj ng thp :
Apo2LAri f[iled 1|9Sate Mo baad|9SF0 Sep|@@se ciZBm, t hel6BH
TRARS adjusted to 7 using 1M Na] HEPES aphd the
punﬁé)@qa},yct i vitly was pdjkist éd bel ow 9.5 n5/ cm usi ng 5 mv
rys@_ll watgr. As [n the purification nmethod descr| bed
lzatloﬂ Exan'pl e |2, SP-PBepharose resip, a strpng cation

cm,..au g5l v 11[0) for t1d@Eo prim captur
Refgr& Egeé cp'cggs?’l [ %?ﬁdge ma?t%??x Wi Fﬁynegat iv I1y
matefial geld furlcti ona $ bound|{to AP2L/TRAIL, while
PUF'Hﬁﬂoang a|majority of impurities and APO2L/ TRALL
standafant s t g pass through|the colum. The follow n
chriyuit-er | condi ti ons{were used: 200 nM NaCl, 50 nM HEPES,
ograpidp% ritagn X-100, 1 mMIDTT, pH 7.5 ystallization
10 of the SP el ution pool was achi eved by a controlled
AgEpewatin Mableafpthier Apo 212 TRAlD pﬂerﬁﬁatmm at a mpaufasturingugcale had

h The SP el ut | t filt
a high dediesiaf Ll S6aDie GOBRRABCHSR r 019 Gt BHE IR ghspne-

columrt aq dép?hb rdo'%\é mq{rbﬁé?ﬁ id AmeRadiaotdrpsétallibativeanglhas a

I'n so ution were free fromany
purity d@mparableatosarmem than they ApaRLiTRAIL grioteits ptlﬁ@e@by the three-

15  column é)lljjrtlfllc%%o methog(aeschbe(rj)fr? Eﬁample ﬁn%‘?gure 3 shows the effect of salt

type on crystallization of a one-column step purified Apo2L/TRAIL. “Poisoning” of
crystallization by divalent cations was observed for partially purified Apo2L/TRAIL (Fig.
3). _
The biochemical propertiés of Apo2L/TRAIL were also not adversely impacted
20 by crystallization of the partially purified Apo2L/TRAIL (see Table 1). The data suggest

that crystallization of recombinant-expressed Apo2L/TRAIL, when in a partially purified



10

15

20

25

30

spont aneously with an average chord | ength of 44 nm as
determ ned by Lasantec's Focused Beam Refl ectance
wokesuzesent technol ogy. The crystal norphol ogpCT/US2006/018137

washexagonal faces with depth approxi mately half of

the largest chord I ength. ter holding the pool for

approximately 1 to 2 hoursa 4 Cto allow the crystal

growh rate to slow, 50% PEG 3350 was added to.give a
state, cahibeatin efiective, refficiont and sostreitecitysSanean Qs RY rifRabipn:

. EG 3350 (an antij-saelv I : i I
option= Gy 7 A AS i oSl IBETLb AP ot race o
controlle@l PéfdadleSfofrauridnyer e then renmoved by filtration,

ei ther batch-w se or continuously. In both cases,

t he
not her |iquor was renoved,  and t cr she —
Example &inMethpe nRM@angggw& i lization
|ncludinﬁg%&g@%ﬂ}orﬁé@ﬁ%ghg gt% mto%\lnng ICHStslIvBSOM [ARSICYInRE
rTter contal ning 5- mm

Purificatiin)t ered steel, sintered pol ypropylene or steel nesh
filter either by si njn . Pressur.i zi ng.t t
oo e el AR NP A S bR e 1

was adjl?égég %g ﬁ?%\/hw 1?5?Nﬁiﬁége§ (&M BWVETHis). tBTT viis diidescdtovBanM to

er systemsuitable for the next purification
prevent SorepatidBedfodisulfida donds beteeanise: paaceyalepdy hegndipgnomers.

crystals were dis j : L Ispat b
oo S WP S B MAS d Birt ne
E. coli c%géég&ﬁ/eé ée&n%l Wﬁgﬁﬂg/@hﬁiilﬁcﬂ%ﬂé $s ohgenith b nﬁ]\/lﬁD'FﬂVIin pure water.
pH 7. e chrompt ogr ste ,

Once thesidligiomepashed trapm ieANSAERy @gdg IEEW@% %@@xttﬂ @"%E?sf'ﬁﬂh

ffe n f [ | i .
concon i SRR AT, St b ) e bnandmatera
was mixedior ax igast 60mrinstesainefoss gerinifuging to allowncoswletst flocculation.

torocgBEL L5, £ el oec bt S LI 850se
i i | i o isthlysate ont
depth f@%%n%c@rpﬁré?&i?mrﬁrﬁ CC%IIr )ﬁﬁf?%ldﬁ%ﬁ%hg&gﬁﬁﬂ% A ysate onto

an SP Sephdrbse doksui \ibe prowhsdidjugted i@ 7fpusing 1ivh NeoHRRERRpRM the

The di ssol ved, cryst al I A col um
conduciyily wrs e ed RESLS uRRatn g AR BF il ) o,

As By thBVSUrTRLHBR nestRba deBBrives inl Erampis2 V8P Sershdrbse sesin, a

to show consi stent recovery (85-95% and

5% purity. _In
strong catistrhexcheagedesiox pasiaheses forthe RIMan: GRIAECHe m?J,he cross-

i RSB ERTURAF Ao TR e Ak NBypERR S,
APO2LMR BT Avtild afloving emajolitidd imipurities ARGAPORA TR ABsvaréns to
SRELE NG R T
mM HEE pb@.ﬁ??ymﬁji@g[@pgsmﬁfangggrglr-%//_glddent| cal . The | evel
Crystallization of the SP elution pool was achieved by a controlled temperature
ramp from 22 °C to 4 °C over a span of four hours. The SP elution pool was sterile
filtered and transferred to a temperature controlled tank with good agitation. [t was
important to ensure that the vessel and the protein solution were free from any
particulars prior to.crystallization. As the SP elution pool cooled, crystals formed
spontaneously with an average chord length of 44 um as determined by Lasantec’s

Focused Beam Reflectance Measurement technology. The crystal morphology was
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{

usi ng the CM Sepharose bi nd-and-el ute col umm. Exanpl e
4. Selection of Crystallization Conditions The
WwGOResapea ose el uti on pool fromthe first PCT/US2006/018137
chr omat ogr aphy purification step described in Exanple
3 was cooled to produce cré?/ tals and then heated to
di ssolve the crystals mult 6f‘ile times. Areal tine

N L
v, B E0S3L bpPMF LIS 2 s L DM g rar o

slow, 50LRPEG B350aA¢ addeditclivg sofinal concentratiopaf 5% REQ B@50. The
| aser passes over the crystal the eam fp\é&b% RAi 4
addition 0f FIEG {360 @n antteplventy Inarasites Soh 'HY.O fé Iy an
e rotating laser to give a "chord
promoteﬁéf%t?%néﬂ%?%eog{mgﬁ Tenperature Coolinp Rate The FBRM
Twacrystals fopmesdnivérertheheemoysd dly firatiarh githef batchawisg or
functjon of tenperatu ool ing rate. The oI|n
continucsecirsbeliecasere TS daneF Wy GUiaver, 801 die Rt fufbshed
t A ! t2-8 °C. Th
to remoys, ibutdeafig o ﬂ@*ﬁaﬁ*ﬁ%ﬂ*ﬁﬁ?‘%&*%ﬂ%@ﬁ@%st Sro e

crystal W Qs teansieded toatBudimes e dlussche tyQeifitter comalmgg 5-20 pm
i nduces high supersaturati tals

and S.
sinteredf $eal, Smteraveafplypwlﬁﬁmﬂ%e& 85 fibRY éﬁh%aqyos'ﬁ%"agé’ﬁ
i

pressurtfg 3 TBrRANL A ARAINGRY IR ehahonernbzioty
manuallg’lébdnaplaéd froat thegfilferr ondisselved snhe\mlfiaﬁ siysigum euitalla dorsiée next

forth in Table 2. Table 2 A 4-hour cooling rate
purificalip§iePed accept abl e results. Eff ect of agitation on

Bdrgrd ﬁ‘J'adﬁig?ZSn APOKPSEPRABLY cBluthn OtheSiTystald Wore digédleed in 0.5 M

was crystallized at three agitation rates. The three
arglnlner—almemnaﬂem B‘ﬂ\/l%@/mﬂ@ 4vi Be l’ﬂﬂ@%ﬂng O8cR P begmls%%merose

column; Beterytely Bt HiefyBo it 0h FikNaspCe BRSNS 27

B &I@r‘dn@élo@?émy dtep H@ldﬁld?i ceystdlizatiMervet ta\mbwmb PEG
that crystallization was fastest wi tE t he hi gh??t
and bufheyi eampomentatEom 2 Crystal pratein Begls pRF tepseuide at least moderate

S bt o) o : t
ool PEECLARLRD AR S BRI PR TS L
8i Srfecsstnsfessiperiments, st GM-Sephagese. bihdearkRPalut dolnoin was used in
i oo oA i T A KB e
formula‘ﬁfa-\r‘nsﬁﬁte? ?@%Ma G ucdnﬁ‘at@l’io AR IRISIPE 7.20Mme1ld e diesolved

surtace, and it was easy tO drawn in
pool dilated 5 w«sidlvaltrgac)snram RIS pT he dissolvedt arystalpaekvay loadgatonto the

“column ancyglutec?‘wrthh{fg1 M NaCl/ 50 mM TRIS/ 1 mM DTT/ pH 7.5. The column

operation was repeated various times to show consistent recovery (85-95%) and purity.

In another set of experiments, a flow-through column, Phenyl Sepharose HIC,
was used. In this case, the crystals were dissolved into 0.6 M NaSO4/50 mM TRIS/ 1
mM DTT/ pH 7.5. The solubility of APO2L/TRAIL was very high in this solution

because of the high salt concentration. Three runs consistently had 98% yields and the

‘chromatograms were nearly identical. The level of purity was high, as was observed

using the CM-Sepharose bind-and-elute column.
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agitation rates can be used w t hout damagi ng the

protein by exposure to the air-liquid interface.
wanvicrzwsyvent studies Anti-solvents used in theCcT/uS2006/018137

crystallization process inprove crystallization

efficiency by lowering thesolubility of the protein.

Si nce any protein renainiﬁgéin solution is lost during

filtration, |S|rrportant to drive solubility as | ow
Exampla4: Selegtiono rG.r'NstaL HiZatien Gonditigns zat i on reacti on.

T@Qﬁf %%@é\%ﬁ%é\@ﬁ 3)‘66? gﬁgtp@égfsﬂ +Hur¥)ﬁ%r¥§%ﬂ(?ghy§ifrﬁlﬁﬁﬁﬁ1 step

descrlbewldl Ebgarﬁﬂe@masmuoﬁéchtoamndut:e ofystalsiansithesrheatathéo dissolve the
nE@eS were agitated slowy, over a span of two weeks
crystalsm EAIM@Dm t enperature and at 2-8 0C. 1 nL sanpl es

proftlﬁﬁséﬁrﬂclb i8R I@z@r @4sBRid Fécﬁ!seHCBé@rﬁW@ﬂeﬁténce

ein crystals an theh run on an HPLC | EX
Measureteeat nFBRWmsmmm myaios the anvistal chard aneth 6ﬁd distribution

ovossn) B TG B 1 R0 Pl 0Byt i

EASPSShi VRS 1e MBET baSIERIOVRS R cALAL: 1 beaw. of Tight is reflected
on a cir P(I%ﬁhI'RAI L cryst an were dissolved in the . SP elu

on
for a ceﬁalfrrfctura(@m@!hwh ismultipied pitheppecd of tirsotling J?Sﬁf&%@{ve a
“chord | rrgl/l DTIT, pH 7.5), and PEG was added. The m xtures
chor W&g ‘agitated for 5 days at a tenperature of 2-8 C.
The results shown in Figure 5 indicate that PEG 3350
Effatt BEGehiiR08iuae €xlipgiRade over PEG 400, and are

ThenBRYhwae usairteaneh&y The dralat Prit RS FS e fungtian g
temperéth%‘bgcpﬁ'}&zra%%m@ MH%} re%fiRtatHe/Bmedequired for crystalllzatlon

ation w thout the addition of PEG or %
and thedtﬁfaéslzerdlstnbutlomﬂ slpwyaooling sater sunarsauraies é%ﬁOlél gn slowly

al. cohol wo
ot eSSBS0y GRS IS8l o b e g
supersétUPefti%ﬂsﬁﬁd%é spRfemNdtakifons. between 5% and 10% The
equi | 1 bri um APC2L/ TRAIL solubility in usjng these

Mheamﬂemwstmpgamn fremdid @ iR Vel evar VEGIOUR ses pefiods was

. her nly
mvestlgglt:”%t %13 rgs@?%é‘ﬁ@gneeq@fogwﬁﬁ,gﬁ)’g'tag t(ﬁsq lié%tz&g 8\('/;%551 4!1% d/24 hour
coolmg%é??é@@%re\éﬁbﬁ/nalhgrq?@m efd setforty fnGTasleIZ ttle .or. no

benefit in terns of reducing APQ2L/ TRAIL sol ubility.

Based on these studies, mmen det erm ned t hat

good crystallization res d yields can be

achi eved by cooling the SP elution pool with a |inear

tenperature ranp between 22 C and 4 C,_using a 4 hour

Cooling 00! i MimperiastageBiz&fEn B3H0ofagardinies (1-32 Solubility (g/L)
(hour). pm) ‘

1 38 + 20 810  [0.81

4 43 + 22 560, 0.74

8 39+ 18 550 1.0

24 44 + 22 500 0.82

A 4-hour cooling rate provided acceptable results.
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anti-solvent. Exanple 5 : Two-Colum Purification
Process using Anti-Solvent in the Crystallization Step
WORWRIATRAI L was purified essentially as descr POBMS2006/018137
Exanpl e 3, but adding 5% PEG 3350 during
crystallization. After crysiallization, the material
was split into 6 pools. 3 pools were run on a
[ . ] 3 pools were run on a

The yield and purity resul ts

Apprcgdlmgtelyl Omfﬁﬁp angfiervbuffeblvas éryﬂt@llz&@éf:‘m”ee agitation rates.
ention |s not to be limted. in scope

The thiggeiaies %’fuéI?@d’Mﬁ?r@eﬁh‘ﬁeﬁ%@Pﬁb'éQﬂW@ﬂéPﬁuspﬁﬂ@é@PSt\ﬁﬁﬁh% geystals
(100 RERH, W Rl GhE BUERUERD 0 BRARAI0%9 R, an

an agitatiot hatedn thé nuddleﬂé?ﬁchelglq’l Itgmk;eﬁmmdrihaboryatalhzd’men was fastest

with thg SiGhaRt Bt AR 250 5PD: TRACsido Tt tioR Seayery similar
for the '&p%ﬂe@dnsat 1175 RPIR LRAD 5 RPR/P %\h%lfﬂwage MR d A&fdable

roma mxture conprising (a) |oading the mxture on a
dﬁfererae& II’UWIQEle@En@@ﬁSJ nmhQ0 RPMkid hbhgravite eaeugmagitation to

o 05 AT R b Ao BB P08 B v
observe@ My efl;cakes, tﬁeliﬁ'ip@zﬂeﬁwég loloddAolth lifnslirtatd, %ﬁdqfﬁveg@asy to

exchange colum with an el ution buffer; (d) gr adual |
drawn ghairi Hylarge-sealgaarplicatians tipseametry midhisbande, angd higps

agltatl%??%?g}‘,?l ne%H Rﬁitﬁoutsdefrﬁggﬁhﬁ?ﬁg B?(J)t&rfﬁ)ﬁ%%qg L?rhelg Gllé‘%] eﬂ-hquid

interfaeend Apo2L/ TRAIL crystals, and (e) recovering
Apo2L/ TRAIL fromthe m xture obtained in step (d) in a

aurjtzl sz‘ 2t !.I east about 99% 2. The nethod of claim1l

ture | oaded on the cation exchange
%‘Plltlbgﬁl‘vélﬁs %séé‘ lid H’fé*c@%?‘&llﬁﬂé‘tl% :?%Sbésé Y§stboe ‘éfystalllzatlon efﬂuency
Apo2 L produci ng The nethod of claim

‘by lowetirg meqs@abldtymfﬁhemotegnt Benoeearlly prypdeingeptaining in solutlon is lost

\ o2l [/TRAI L produci E. .col.i st cells.., 4. ,.The
during Ao’ §7% i 1ilierso By Bl & sl qufiggne
crystali#dt@h reacti®@di ng on the cation exchange colum. 5. The

met hod of claim 1l wherein the eluate obtained in

Aafi-salvenipwere sgraasiadhy tlfing t5a’F1|-|Sz/é!f19@$1 withehPeRL EBAH- crystals
or SP YutiBR Yoo ¥idtth8R &Y bh '=pRtdHate amount of anti-solvent. The

samples were agitated slowly, over a span of two weeks at both room temperature and
at 2-8 °C. 1 mL samples were passed through a 0.22 um filter to remove all protein
crystals and then run on an HPLC IEX to determine APO2L/TRAIL concentration in
solution.

Polyethylene glycol (PEG) in 400, 3350 and 10000 Da molecular weights (PEG
440, PEG 3350 and PEG 10000, respeetively) was tested as an anti-solvent. The
APO2L/TRAIL crystals were dissolved in the SP elution buffer (200 mM NaCl, 50 mM
HEPES, 0.05% Triton X-100, 1 mM DTT, pH 7.5), and PEG was added. The mixtures
were agitated for 5 days at a temperature of 2-8 °C. The results shown in Figure 5
indicate that PEG 3350 and PEG 10000 are superior over PEG 400, and are almost
identical in terms of yield improvement. Addition of 5% PEG 3350 improved the
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6. The method of claim1l wherein the cation exchange
columm is an SPSepharose colum. 7. The nethod of
woheisrm®&swher ei n the pH of the m xture | oaded saTAABR2W6/018137
colum is or is adjusted to about 7.5. 8. The nethod
of claim®6 wherein elution-g9$- Apo2L/ TRAIL is perforned
in an elution buffer conprising 100-200 nmM NaCl or
theoreﬂ&ﬂ BB 9 foe
e B or 006 Rl Gy keiciioh wigut the
addltlonm;‘ Rit @ ®ranyothenantirspiveni.a t enperature of about 15 to

f ab 8 0
R e BNL Al ROl fod BnORbALAIEAR sl Bty was
examlr(edj Ibkh \ﬁét@b@lndstoqs?r@l/ﬁ@ sii@wrﬁ'cérﬂ'}]ﬂ-ﬂa ﬂéiéﬁség wﬁﬁ%hcgntratlons
C i n_about to hours. 11. "The nethod of claim?9

bet""e%é%e?'?fj 1A%t Ebe @@I}J"hﬁle'"ef\ﬁ’él?é»ﬁ BAHos0lahilityinausing these solvents
was aﬁggﬁﬁ{ﬁ%yfeguﬂfa@?qgmﬂgsé il N about 1 hour. 12. The

erein in step (d) the eluate is

ijele«:bmmomly esgct vedanie anfi-sebeuts, habhélp 2apetiyl-R, Apkhtanedol
claim1l wherein the {)H of the eluate

(MPD); gthglenesgqg%ﬁ ugr@@f §ip@ns-were alsogesteds put gffered little or no benefit in

terms @Fﬁé@lhé‘i'ﬂb'%QEﬁl’RAl‘L sdibkiiffet hod of claim 13 wherein
he pH of luate 1s or is adjusted to about 7.3

Bﬁﬁ@d Olndh639§ttsdle$,zlhhasbeeﬂSieteTrlmna@tHalcgam‘d @rystattizafion results

r f the.el yat |sadusedto
and yighfEh Be il oS R b sltfinpoa Jtina bAfet swaseture
ramp be}t\ﬁeé'ﬂl 2owlesgd B 9Q) UEiRPa @%odr%oﬁlﬁg%%’héﬁufzﬁ%@f @@95? & an
to Cis maintained until equil i um so
anti- SOJN@@QL/ TRAIL is achieved or nearly achieved. 17. The
nmet hod of cl aim 16 vvherel nin step (d) solubility of

EXar“lﬁ‘r'g%z-lzrl 3Ch| rhl’? "- ing Ant: ,... > Grystallization

Step anti-solvent is sel ect ed fromt he group consi sting of
P‘EPOl yet ﬁﬁpene gl ycol (PEG, MPD, ethanol,
wagRiiriiesiesrentialy aTHeserharbin oxaropke $nts adding

5% PE%%%?O QagngnW%g%g%%t%&v‘%ﬁgpérgg{agf%gﬁoﬁ R Ralfialfiel split into 6

pools. 3 pools were run on a CM-Sepharose column, and 3 pools were run on a

Phenyl-Sepharose column. The yield and purity results are give in Table 4 below.

Table 4

Step Step Yield ECP (ppm) LAL (EU/mg)
homogenization 1.6 x10° 85.3
SP-Sepharose 89% 172.90 1.9
Column
Crystallization 96% 9.1 1.9 ;
CM-Sepharose 86% 1.3 1.02
Column (Option
#1) ‘
Phenyl-Sepharose | 98% <0.35 0.23

*| Column (Option
#2)

The present invention is not to be limited in seope by the specific embodiments




20. The nethod of claim19 wherein the nol ecul ar
wei ght of the PEGis 400, 3,350 or 10,000 daltons. 2
wa 2006he728et hod of claim1 wherein in step (e) PCT/US2006/018137
Apo2L/ TRAIL is recovered in the formof crystals
separated fromthe nother Lgguor by filtration or
centrifugation or a conbination thereof. 22. The
descrit®Rf Re@irPf Irﬁzie@dfr\lgri%u%ﬁdﬁcféti%‘s ?“ Fl'zg‘fﬁvgﬂ{igﬁrin 4Git8h 16 hose
~adjusted to about 8.0 prior to filtration to decrease
descnhaafi lrieint il be@me leppaeertidd tiidsecsldiled ih therarb&om the foregoing

.conprisjng the steps of dissolving the Apo2L/ TRAI
descrigiPiang Haeimaatiino Soufps uchabsifisasehs age imended to fal
within el dtoperofahé aippeded chigcond chromat ogr aphi ¢

purification step. 24. The nethod of claim 23 wherein
sai d second chromat ographic purification step is

hydr ophobi ¢ interacti on chromat ography. 25. The net hod
of claim24 wherein hydrophobic interaction

chromat ography is performed on a Phenyl - Sephar ose
colum. 26. The nethod of claim 23 wherein said second
chromat ographi ¢ purification step is cation exchange
chr omat ogr aphy. 27. The method of claim 26 wherein
sai d cation exchange chromatography is perfornmed on an
CM Sepharose or SP-Sepharose col um. 28. The .nethod of
clai m 23 wherein Apo2L/ TRAIL is recovered and

fornmul ated follow ng said second chromat ographic
purification step by ultrafiltrationdiafiltration. 29.
The nmethod of claiml wherein said purity is at |east
about 99.5% 30. The nmethod of claim 1l wherein said
purity is at |east about 99.9% 39766-0174 PCT SAVED ON
4 May 2006.txt SEQUENCE LI STI NG <110> GENENTECH, | NC
FLORES, HEATHER LIN, TANYA P . MATTHEWS, TIMOTHY C .
PAl, ROGER SHAHROKH, ZAHRA <12 0> APO- 2 LI GAND/ TRAI L
FORMULATI ONS <130> 39766- 0174P2 PCT <140> TO BE

ASSI GNED
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<141> HEREW TH <150> US 11/136, 842 <151> 2005- 05- 24
<160> 2 <170> Fast SEQ for W ndows Version 4.0 <210> 1
We20bH2284 <212> PRT <213> Honp Sapi ens <400> pCWRIS208b/@18137
Met Met Gu Val GAn Ay Gy Pro Ser Leu Ay @ n Thr
Cys 1 510 15 Val Leu lie Vad- lie Phe Thr Val Leu Leu
G n Ser Leu Cys Val Ala 20 25 30 Val Thr Tyr Val Tyr
WHATFfBeoﬂ',Is;m@gnsG u Leu Lys Gn Met G n Asp Lys 35 40 45
yr Ser S Ser lie Ala Cys Phe Leu Lys Gu Asp
Asp sérmta%ootsof @@oserlng ppoa ﬁ/blLﬁfmm/%m:mce Gmpssing

S G n_Val. 65 70 75 80 Lys Trp
fg%’ A?éO% i @é% eA‘P@aL 'OE)E‘?XCI%F‘QQE&PILJ&?‘@ Thr
Ser 8f0)90 Wmshiny e cAtion léxeh&age Tolurval with %rﬁeﬂu%ﬁatlon buffer

| Gndnp Asn lie Ser Pro 100 105 110 Leu Val
wherehy gorebjndin %C@mﬁ)%egtwswbmﬁtha WBJreueéeTﬂmomag 115

}léﬂ égcr) i Lﬁ{sn% %é’z%%@?}?oﬁag tgl?ﬁe kﬁHorﬁ%&clﬁ@g%@umn with an

elutionlbysferj e Asn Ser Trp G u Ser Ser Arg Ser Gy 145 150

155 160 H's Ser Phe Leu Ser Asn Leu His Leu Arg Asn
Ay d9) Le@ragyallyj gooling the eluate to a temperature o% about 2 to 4 °C,

whereby Apo2L/TRAIL is spontaneously precipitated in a crystalline form to yield a
mlxture of mother liqguor and Apo2L/TRAIL crystals, and
(e)  recovering Apo2L/TRAIL from the mixture obtalned in step (d) in a
purity of at least about 99%.
2. The method of claim 1 wherein the mixture loaded on the cation

exchange column is a culture medium or cell Iysaté of Apo2L/TRAIL producing cells.

3. The method of claim 2 wherein said mixture is the cell lysate of
Apo2L/TRAIL producing E. coli host cells.
4, The method of claim 3 wherein said lysate is clarified prior to loading on

the cation exchange column.

5. The method of claim 1 wherein the eluate obtained in step (c) is subjected
to the crystallization step of (d) without additional purification.

6. The method of claim 1 wherein the cation exchange column is an SP-
Sepharose column.

7. The method of claim 6 wherein the pH of the mixture loaded on said
column is or is adjusted to about 7.5.

8. The method of claim 6 wherein elution of Apo2L/TRAIL is performed in an
elution buffer comprising 100-200 mM NaCl or 100-150 mM NasSO, in a buffer
adjusting the pH to 7.5-7.8.

- 9. The method of claim 1 wherein in step (d) the eluate is cooled from a
temperature of about 15 to 30 °C to a temperature of about 2 to 8 °C in about 1 to 60
hours.

10.  The method of claim 9 wherein in step (d) the eluate is cooled to a

temperature of about 2 to 8 °C in about 1 to 8 hours.
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165 170 175 H's GQu Lys Gy Phe Tyr Tyr lie Tyr Ser

A n Thr Tyr Phe Arg Phe 180 185 190 G n Gu GQu lie
waypsoe@wesfsn Thr Lys Asn Asp Lys G n Met Val GraTa82006/018137

200 205 Tyr lie Tyr Lys Tyr Thr Ser Tyr Pro Asp Pro

lie Leu Leu Met Lys 210 2155220 Ser Ala Arg Asn Ser

Cys Trp Ser Lys As a Gu Tyr Ay Leu Tyr 225 230

?jﬁ is‘q’ﬁesﬁ{ethb@ %yéla@ % r%g i‘s@e[\% gb} A{i/g?te%srs cooled to a

tempen&mre@ﬂabdowkz_imﬁf’@m AbpuiMahoAsp H| S GI u Ala 260 265

66 174 SAV 006 . txt Ser Phe
e Glgr 'ﬁ% Cﬁeccja'vhlﬁdﬂsg\l epeig '@séfe@z(dj}otbezela@tqﬁ cooled to a
temperja@tﬂ% ?<f2at§lcgﬁ4m{§5.§ (%}Zt ﬁgrqo Sapi ens <22 0> <221>

m sc_feature 93> n = T or G <400> 2
118t cciTbeahetind of caina 1 yetedreyagrecpld g dige eltiste :sa@rt isarh@gted to pH
ct ggc acttacagc agt cagact ¢ t gacaggat c
7.0- 80a 'gcﬁ'épé‘?é%t ﬁ'&@ ¥4t cca ggggggaccc 120 agcct gggac
3gaccigedhetiid Pt EQiH £ %b%ﬁqgegﬂﬁb‘??ﬁ@%ﬁla@é G oF & Qajusted to

180 gtggctgtaa cttacgtgta ctttacc
about agalrgxrag@aystawgafmn cc 240 aaaagtggca ttgcttgttt

3 BZSt g&%chﬁE ﬁyﬁ% 356&28983&%9@163 &gpegg@gjusted to

about T.6t8. emmﬁﬁ@u@mﬂttga gaacctctga ggaaaccatt
tct acagttc aagaaaagca acaaaatatt 420
e method of claim 1 wherein in step (d) the temperature of about 2 to 4
°C is maintained until equilibrium solubility of Apo2L/TRAIL is achieved or nearly
achieved.

17.  The method of claim 16 wherein in step (d) solubility of Apo2L/TRAll is
decreased by the addition of an anti-solvent.

18.  The method of claim 17 wherein said anti-solvent is selected from the
group consisting of a polyethylene glycol (PEG), MPD, ethanol, isopropanol, and
dioxane.

19.  The method of claim 18 wherein the molecular weight of the PEG is
between about 400 and about 10,000 daltons.

20. The method of claim 19 wherein the molecular weight of the PEG is 400,
3,350 or 10,000 daltons.

21.  The method of claim 1 wherein in step (e) Apo2L/TRAIL is recovered in
the form of crystals separated from the mother liquor by filtration or centrifugation or a
combination thereof.

22.  The method of claim 21 wherein pH of the mother liquor is adjusted to
about 8.0 prior to filtration to decrease solubility.

'23.  The method of claim 1 further comprising the steps of dissolving the
Apo2L/TRAIL crystals obtained in step (d) and subjecting the solution obtained to a
second chromatographic purification step.

24.  The method of claim 23 wherein said second chromatographic purification

step is hydrophobic interaction chromatography.
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tctcccctag tgagagaaag aggtccncag agagtagcag ctcacat aac
t gggaccaga 480 ggaagaagca acacattgtc ttctccaaac
woOeewagast g aaaaggct ct gggccgcaaa 540 at aaact ceCT/US2006/018137

gggaat cat c aaggagtggg cattcattcc tgagcaactt gcacttgagg

600 aat ggtgaac tggtcatcca tgmaaaaggg ttttactaca

tctattccca aacatacttt 660 cgatttcagg aggaaat aaa

aaa

P e 2 e R o PR bR ladich prqmatosraphy

is perfmmﬁohgm agPha&@0-Iapitacosmagjuatgcagaat a t ggact ct at

T ——

" step is 28HoARBREAGE 'bhFdrﬁét%@ .ctttttagtt ggctaactga

cctggaaaga aaaagcaata 96 acctcaaagt gact attcag
7t t cahganetmdaeladaim 2§averein saidcaiieaaancbangeZzhomatography is

perforngg& GRAFEM %%%?igiao Q95 88. Sle%mrose column. 4

28. The method of claim 23 wherein Apo2l/TRAIL is recovered and
formulated following said second chromatographic purification step by ultrafiltration-
diafiltration.

29. The method of claim 1 wherein said purity is at least about 99.5%.

30.  The method of claim 1 wherein said purity is at least about 99.9%.



