CRYSTALLI NE TUMORNECROSI S FACTOR RECEPTOR 2
POLYPEPTI DES This application clainms the benefit under

WQ00S0R3R 119(e) of U.S. provisional applicatiper/B82004a024738
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No. 60/491,827, filed August 1, 2003, which is

i ncorporated by reference inits entirety herein.
BACKGROUND OF THE | NVENTI ON Many t herapeuti c nol ecul es

are pol ypepti des, sonme of which are prone to

denat urati on, degradation, and/or aggregation.

Aggregation of polypeptides is undesirable as it may

resul t chAsTAANNEO GEIMIRC NEGROSTE &iaanOr edEcEitor 19 SDr v fEBTlIDES

Rev Therapeutic Drug Carrier Systens, 10: 307-377; and
Robbi ns et ah, 1987, Di abetes, 36: 838-845).

Pol ypepiiigenpligptien aimpfheshenglibprder 35 GRR d19(8)i08U §r provisional application
COBMAI Nb.0g/40N8x, fil@abdumel, Rouswhibly istikt8rphaikd bteference in its entirety
bi ol ogi cal processes of the organisns to which they

are adm ni stered. Further, therapeutic pol ypeptides

may be produced as a heterogeneous m xture of forns,
varying in the extent of glycosylation or in other

aspects of their tpueEcROUEDSIFONE INVERf@NTRL i ON.
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an adva S
f ofsstadation.cRd/er aegtegetiony ohaprsession elbrplypehsifesds wndestiotdmesatymay result in
?L infivpisdeditisy (CRRhAIE QL. QIOSRCRF R@a&a«aﬁ&ﬁﬁmg |daﬁ?7_‘ S}fstje;tzsb €0: 307-377;
| 0 N .pr n raceut i c o
MBGSUA 5 R B SRR BRI S o s
agemEREH g inaetiye formt rhd uafured biplogiead aofpesys ef thaupsgaaismetd which they
tr ﬁhre aGEnift@tdn m&m&,gﬁergphﬁe gaﬁdéﬁt'{dﬁs @@Jbb)é ?'ﬁitaﬁde&j & 4 RiefBHHKS mixture
r equency. o sing;, and.the abjli o.use o
cr §fs{°3ﬁ%l ?aﬁsél%/ ﬁletgeaﬁxgeﬁt ?fggl%(%iyftﬁoélp?ri é’gwrt aoSX e’rc% r%Ld’a?“ three-dimensional
pherfeeeaEiar i cal conposition having a very high
concent Catthiontief oﬂﬂ_ﬁb&p&dﬁ@ beRRptdbLorPAleY RE Rivhrile i foducing a stable
S BT S A AR
f otauPlakandling of dieatharerewia| opmpdyed fdetEraiieenphofmagqutidal gmofiugts; reduced
c Oﬂhfg}a%iﬂibf dterﬁakamﬁm%f@gregah&g b §<|§¢n‘t‘i4:11|tf4)r c@gﬁhgtagusﬁﬂéé RIeRE Srm of
Bl S e BBt PR TR ol o i
| niberrswicarleerlides to forve pbarpaceutical ermopite batihgn vewdigh omagptration of
St thel hbrdfeatic PBBLHAES I 8ddition, tcf}&alﬁia%f(_ﬁltrﬂéthow dah pOERY £ Rbre hdrSogenous
ation,i r

further grow h. .. Since jncorpo to . a c tallin
o Econ 48 RS oo g RSyt s Bk of s ciigures
pobopentics ahelsculgs Wil &d t snsainedagrowty of fho cryptaladwieniadimitigiagiunt of
!B A s B, M i
i des odu i ui v
? o&g%%n‘iv‘?ﬁe%fg 58 eocfrys‘g1 ﬁ'{ﬁepéfvg’% Lllté BThRY gr%‘YLE"agﬂffr igeorporation into 2
hetrestadiige fraro 9an epevreythee p eiede phrosntred efttiequlypeptides efllde éy an active form,
t Nethidudtion oN@ENd: @houat of e @é&t&lfi‘r@ tﬁeﬁ%é:ﬂﬁérﬁgﬁ&g &n Elflgduce a therapeutic
UMVARY

th peuti.c pol ypepti des. I NVENTI ON The
or SEEREAIGA R PR G s TE SPRFF Phe gt Mo RpRpepic
pofoydaed.des, including crystalline TNFR2: Fc '
pol ypeptice@se, 4@ isGmysitia! c&tﬂﬁne@'&rﬁﬁﬁﬁ&@ﬁﬂhetaﬁ?ﬁc polypeptides.

o)

enbodi nent of the invention is a crystal

etanercept; in certMt aner cept

crystal isint.hef_% o {NQV as a maxi mum

| engt h Bfe preseieiavent®norevides icpyerlinesfommdof ITNFRA folypeptifesr cluding
Of @M ERFID: 18 o peptides Bl @fy Sal e GtakbradptTOhd dniBEIRER of thY i$Rntion is

O e Bt s S5t e s Bt e Y e myoge o, andlr
fusi on pol ypeptide or etanercept. In certain :

enbodi nents, the TNFR2 pol ypepti des are nononers; in
addi ti onal enbodi nents, the TNFR2 pol ypeptides are

mul timers such as diners, tribers, or oligoners. In
further enbodi nents, the TNFR2 pol ypepti de shares at

| east 90% amino acid identity across the |length of

am no acids 39 through 162 of SEQ ID NO 1.




The present invention also relates to the use of the
di scl osed crystalline TNFR2 pol ypepti des, such as

W@ eaos#d3ss ne TNFR2: Fc pol ypepti des or crystal | PEIEUS2004/024738
etanercept, in the manufacture of a nedi canent for the
prevention or therapeutic treatnment of each nedical
di sorder disclosed herein. BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 is a photograph of etanercept
crystals fornmed from a pol ypeptide sol ution contai ni ng
50 186 nryiny leghrévatveset 0.pefllimdtdrd dnfl i 5 edllimeigs odeerdnded millimeters
f UpdeS miefeampl € 1 bel ow. The crystal lization
reservoir buffe 1M HEPES pH 7.0, 30% PEG 6000
0TV 11 1P GREVIOH B Bt o b RS SR TORE Polpepides
T oowh tae ap NER UTzefusidrepadypygitia bis etavercept. h dir veesih ethbodnena) thy TNFR2

5 ex‘bﬁﬂﬁbt}ﬁ%l Me %ﬁdﬁﬁ@ mradamala&{mﬁm n%s £ iR BMHeﬁ{des A0 Gultimers

g % vvasta en. %%Sta romt IS group

WPk SURAD LU 85 ONSTE i e e TR baLptde shre s
an &by 80% amiBFabidl idebDy RESORE gl aiiino ddids 39 MsaiNeOd SHYED NO:1.

' nvent i hk 'pl%segﬂ En@&ltngﬂj afs@ reIaNF R% Y luyeaD nghE d(ﬁs%loéeﬁ crystalhne TNFR2

ﬁstalllne f or Nﬁ t ho d1 for mak |nq u5|ng
PYREPIES Ah o O h@ WW@ pPlpertides TpFe &S %qeyis@m gin the
10 cr yetufcsreaf @ mediseanatt dg el@upsevention dralierapsuyls tra@lnhente each medical disorder
pohxh&RilAgs can be stored for |onger periods and can
exhi bit greater physical stability and retention of
bi ol ogi cal activity, under a w der range of storage
and handling conditions, than polypeptldes not in
crystalline fornﬂTM-'D-J*ld:~N ) fWIleS | s defi ned

her ein @ at ggaa#hglto?%m B@étﬁn@pcﬁig?grst%lggﬁmaﬂ n}%’i)ggp%hg]g‘oluhon
150 %&5%@5?? i °F et sl @ orpLpiag PorRed v T

a swytillggtiopfresemmeinioffacad 9. 1MSHEHES pH 7205 306 BEG G0000. A litkiutarvhloride;

| e@fgﬁ |é‘even clla§§!1taa§n@fént'ro<§1§ tel ﬁﬁ&&up%gwﬂs (V@x(e%gﬁes{eﬁ) nﬁnually, extensively
%ﬁ%#@ or oth er 4o "cﬂi‘ t hat has been renov
oo 8 ARp Y SRR LT, P B A PR 9%@%%&1%&118 group were
Sub&tttad]for]mtdrrymglammb hatBequems amalysisl herein, refers to a
20 Pol ypeptide that is substantially free of ot her
pol ypepti des pr esent in the environment in which it
natural ly occur ‘ i SgicePON

preparati on of O i
~substantially purified contains at |east 90% by wei ght

| (or at hrRastn®a% d@&ted @m@&%’pe}ﬁﬁes% rk &Mk fo%%,/é’nE’YO methods for
i ght) of that tp ITE"E wher ej, e\/\m t he

oo F e et qesE R R aEube . Tie, BReR e s ar

25r esdvmgous: ovhbtemtstalfinapdlpeptides ¢ bt kiered cﬁdryqnegrtped@ls afd can exhibit

S ug@;ﬁé '}B}Lsﬁllll s)éblﬂHrahé fefethiRQk MiBfo‘BEdl g&lvﬂr tohdf a@@vld%a&@}éf storage and

rlat on anon | ypept.i de nol ecul es w't
th a‘@ lﬂf’rfs thanpﬁ}iy?eﬁ“ %’é"b@é’g’ t?iﬁ“"‘éS’ﬂE"ent and type of
gl ycosyl ation or other post-translation nodification,
ongyingthnSrespect to conformation or extent of
rrultlrrer ation. "Purified pol tide", as us
O herein, g fisgletippd E%%‘é??tnf‘t&‘lag ﬁﬁ‘ﬁ{f@ P?E)‘Ei%bmam Pf"tems or peptides
pokqnprdp'thad@ 1pore han H1 anGiw; acido e dtypepsitle ket biniba la Ipylypeptide formed

NOBPASAR UFnfiR) MACRLING: B GRAL A4 PR RY contain
variation anpng ypept i de mol ecules within

ol
pr epar at PG & ‘ESEd Tetstnisters 19 1PobRerdift or aiher n‘l“’}f’ﬁ‘ée Tt s bean removed
gl fronty bratrerprntdr widthHentupbsdcetrs. ans| at i on nodi fi cati on,
3500 Wit h"§u€s$a9§ﬁl§t pﬁrﬁie@oﬂ @d%lh qgfer@fo a%fyﬁéﬂgdeq{lat is subst ntlall free of

?/tF‘I ney i za%l on. ! es are

SR 6%?6@&@ tber?“ﬁ‘é e%‘iﬁ‘i‘ W@C%E.nam@lésqafé%@r B‘fWIP‘ﬁ‘e‘t was
poI ypeptide as initially translated; for exanple, the
full-]I ength formof the human TNFR2 is shown as SEQ I D

NO 1. The "mature fornt of a poI ypeptide refers to a

pol ypepti de that has




under gone post-transl ati onal processing steps such as
cl eavage of the signal sequence or proteolytic

w@eb@awsges t o renove a prodomain. Miltiple nmat uP€T/US200%024738
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of a particular full-length polypeptide nmay be

produced, for exanple by cleavage of the signal

sequence at nmultiple sites, or by differential

regul ati on of proteases that cleave the pol ypepti de.

The mature fornm(s) of such pol ypeptide can be obtained

by prsysed ¢ gicpmation pf agpolypdptidetha havthparabtistamtialyedukifig combitxedt least 90%

P‘Jl@f w&igllt kor aplgasa%[%" &f I@JstCQS'%C btdat R §6uK lofw&%}@t of ﬁﬂ%ﬁg%tlﬁg] Sherein

he sequence_o
f o ‘?‘ﬁ’ feiy ﬂgﬂ’g &P@Eﬁ@ ‘{ % 4 uq?iaﬂnya?asb(? YErtc SPidhr ?f]éeblr%“q“'?so‘?ﬁ"alenﬂy
t hettagleil frohegolydepsideg) Wemosenidily pinisied pollylpeptidangéparaficarmmy contain variation
th hiQdHd hpdl)gﬁﬁtié frrlofe@thés o@lﬂﬁf ﬂ%' ﬂ@;ﬁi t1<§1e %ﬁnﬁﬁéct% &Eegtt GRS %rpe of

cl eav%ge sites. |In certain_ enbodi ment ture
 oFMIOSY"Ph e ARFAaT-foueen w?%eﬁb Pueﬂ’rﬁas’e%fp QR extent of
ammplimerizetgbnr esi due sel ected from the group consi sting

of am n@Puﬁﬁédd&)Iyggptldez Tas u@é&%@ﬁ lg%rs%EQx ﬁ@n&@y hamoggxqousapolypeptlde

N-term nal amno acid gec ed fromt

COREPEHPR Qo e R OB RARERIE BT Bfeotieipiaion
anmeg goiybder8® obleSEQ WDROME. prafaetidn) evitb etatpedt o8 Ndxiehty andOfype of
t m@y@@laﬁ@n m&éﬁﬂ&%gﬁﬁn %dlg&&l Uﬁ \pﬁldre Xct Yol Hi%%mtlon or extent of
|ns ect101 and mat henati cal cal ¢ul atio

HPPEgiftcan al so be done by conpari ng sequence

[ nf or nmatHubtengtB'l polypeptids e ulioss hapingdyé GimpleitPeiméry bidino Sdid§aquence of
' nth(;i $$1§Je£ﬂd@ 'ap&ﬁgﬁr ﬁ:a%gﬁted ?o?@ialn‘ﬁa% t!h§ fuﬁlléngtﬂ le18 otf 'Ehg hﬁlmnnﬁ\l'FRZ is

aci d sequences tO SO as to nmaximze overl ap

i dERFR 29 ¥R RWNPHe Thenmrtsiferg gapeolinsptidn éefeaq fogneplsmeptide that has
Thendsreae nebt-gdngigionsl pebedsegriieps sndh apeléad A bf thedk@pnbiliséqylericSor proteolytic
c a!:l@a%g@ttd RBoRfa ﬁr&%nﬁﬁl C@gﬂu(ggfmajtdgf ﬁkﬁst df g%a;ﬁgl}l %ﬁﬂexﬁgﬁ polypeptide

uences,
a og‘iali’i0 °d ory ‘H‘éml?if’ iy rﬂfé‘ﬁ%e ke ﬁlga"étse}“?ﬁcﬁ ighguliple sites, or by
p edifeattiali Wgihtiot yf pra@dsesathatadiiaeotha @blfbepiig U ETHE @naliids form(s) of such

a‘&'ﬁ}%&ﬁldé pcﬁ bla %ﬁ%&l b?fexﬁ'esglgr{ %J su"f}!i'glé(}gan%lhg'l &f %r (?tﬂ %bst cell, of a

g acl sequence
i B 3P el ent 5 b BRTo P Thessmient beursfomof
al thg peiwnptide Fray al@xianipleeninabl EomdiRt @1indi ddid Rgutdde of B £:8Mngth form,
' dmtléhtlb{en%ca@on oE glé[% gﬂ {A}:gs t?r%&o%a&%%y‘gge e OfIn ?egta% renmgo%lments the

acl ds across t a secon

s etjtien fem of @glmeptl%mw-tzwamm@eedmdweelxcted from
i ftht kreupfdoﬁsstnga]ﬁBMO atds d3, 26 e pC & SEQ IDdENL, bl N-teﬁmnal amino acid
anl. QAL HSmd LG4 PELLEN
d eent & %rg}."ﬂ cgﬁégrﬂr%%ggagﬂ gnrgﬁﬁ)r%gldgggt%genégnen amfl amino acid 39 of
di AU cbir the total length of the alignnent (100

alm no athe dﬁe}aent&d&nt&y( etfifoamiho € igatts €dn bp ﬂ@}ﬁihﬁléﬂ chGJ[sual 1nspect10n and
a xlnzgllﬂ:&ng@: lacg]cdﬁlog éf&jtg%%glgﬁﬂ& eﬁ!&%e Stﬁlng e In?oolrng ger uence mformatlon

|dent|ty rogram aval e Vi
t hERA EFHIET Progras g firsk SRR RS datty i ligning the amino acid
Ncdaquentadtorsb As Qaudxaiitel dviiab asd Kertigds, widke nﬁﬂﬁﬁlzidgvg@sl‘ﬂﬁﬁe Bliddment.

al gar. ter Sertin

U\Nﬂl% LS%A\ gllillf‘%ep? %&g%gﬂége%e L“ae'ﬁtlt? B a0t ?holr ? Lo T g { 1dFrﬁ1ggEs between
si e aliggedniegisaceiy ftided by ihebioals vmpra@ft IREADIVE ith the aligrment.  When
adddtetrhififig thé b&ceﬁhﬂ&ﬁty&ﬁa@&f hﬁlﬁﬁﬂci‘ﬁﬁ@eﬁo@ BasBla MR Aerd i 0f 0, target
aga{nﬁnsoea s C@g‘lc r1 r%th of &g (%%E %1 gg aa01 s%%u%&? tiset';lef mt ?r%ltm \E:agxe for the
nesRbE o P?@hbaéew th? Aligngienr Sor seqmt@nwlen H¢iermintyg vhs plelewt identity of a
C Ofirft@minb ki adued Bfd0Qinb ycu(sa&rdﬂﬂh@lélfgﬂﬂﬁ‘da den& Bﬁnoﬂg@ sequence of

pr K

R U S e
Anal ysis of conpositionally biased regions in sequence
dat abases, Methods Enzynol. 266: 554-71) or segnents
consi sting of short-periodicily internal repeats (as
deternmined by the XNU program of Cl averie and States
(Conputers and Chenistry, 1993)), and (B) a

stati st| cal SI gnl fi cance thr eshoI d for report| ng

p— o '

=

T T o, o o o o



10, le-15, le-20, le-25, |e-30, le-40, |le-50, |le-75,
or le-100. O her prograns used by those skilled in the

wa@eaosoi23sequence conpari son can al so be used tPBPCHUBZIN4/024738
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am no acid sequences, such as, the CGenetics Conputer

G oup (GCG WMadison, W) Wsconsin package version

10.0 program ' GAP" (Devereux et al, 1984, Nucl. Acids
Res. 12: 387). The default paraneters for the ' GAP
program i nclude: (1) The GCG inpl enentation of a unary
compdrlitigomgh AROFIER IPNENX ahaervent lemint wanlddfe 50%f 60 amino acid identities
| demaéd By&ﬁe t@tﬁqe thfo® the Q%nblﬁi ?1% b€ §c,)1dsf OAn &Mﬁglﬁ? %dn%ﬁt%r program

am no 304 nmpari son _matri X

Gr %fﬂ%’e}’gaﬁmmﬁ gEETNGE °°n2P<‘:‘F1?¥sP°F€é%t idepjity gy dhs BRI program
asadiableripthee vil the Sbmmlrlntzrara nfiMBibyitrofebsite @chtnlm. ndd do@Sor D blast2.cgi,

PO byRe n T am e |for are
PSS g

a
ot FEFPEER S PGS BASER s OReRabr| Gt iy READUR Ay nggeiton,
30'(11!9 BLA&h@lhorgmpusanme BhOgIv62t anonmadcldpsedmg eytrigfand optdhal parameters
€agmit ¢ s st ior0fa 'fitter ugry sequence
m &ymaéd awa SR, g(%l?mt:ﬂg IPJP w q;«‘j K& 9&%&,(} gy q

0 for ti onal pena

e
o1 53 e B o imsE oL e Py HePBAToRer of Wootion snd
seEﬂslerh@e@omI(U&)s and Chemigilyt 1993)04lscesre Wpalnm andiFIdlenhékQ 1996, Analysis of

Wo%‘? aﬂletsé/d t‘e%{ons] W%qgeﬁ&s datab§sg Uil %gﬁzol 9(56 554 -71) or

XEF—‘P des of I nvent 1 on conpris
fr& t°Q0SIS TS Sortperiodicity frisgial 15pats wﬁﬁ?ﬁé@d bl a%‘%pmgfam of
poCypdptiddess omppeat ypiafhthiees 19t9h)a,tan<a(ag a@tﬁ@;&m QgriXfcance threshold

be.o abchd a a S, O e ed probability of maiches
L S0 A o 3. 1 Ml et

| QRSHE R TG ere % RS e sqEAech Beisioests edsl ofckacig e sehul (1990)s i

nmethbstais@albguifichnecsmiblr i a fihish is pi¢ataaipa tiad B-§gre tHMsBdld, the match will

Ceﬁolt Be mﬂga&) E%Hﬁ%sb%ﬁ%alge%%{eroeﬁd P B® ! )ipﬁ 85t '09? é)fOBP Q;]OE)(I.;]IG le 5, le-

ture centri

ety dirtd §%5er1ﬁgq aﬁ-eé 1e8p e %rleré@n c%th%ﬂorogﬁ@s Yied By those

d %ﬂlb@d tipaltypeptehdeomphlien pinese BE tsedfo alifiRanblRSibil €duences, such as,
s Eombiier! UL 50! G FRe ackage version rogra

p%é’@@xﬂ%u% (t% blﬂ (ﬂ pn(%@b mfah El)q ﬁ% Wit ﬁ%%l\?%) I(é F] 100 % gram,

e de was secrete
AR BeveisPr s o1 DRt Aol ST A 55Ty Siogt pespiitfe the AP
f Qﬂmnofnclm#t Ok TheesqiDiny papitdtiee sf 20dnark b@ngarvée BhiiQ (boht&mng a value
ado\faimf(ﬁgigéﬁl:ﬁ‘f’e,s 9& o”RPXonPBHlu ﬁ'ﬂro&glmnﬁ)e%r Iaf% &lat Ielg tec(i) amino acid

t he pol ypept fronreco
f fCTIPIER reaarlx o Gribgkor fad BB I]‘@Clpé‘r’"fﬁp’i?f)tf"&é‘éﬁ 3986, as described by
sefehetre dnd Doint, ks, cahd &. PonEde&ﬁuen&QJnM bﬂr&ture National Biomedical
pq{ew%ﬂ'i:b gﬁlm@ 39§£B%r ﬁlﬁ Yor %gr%m%pafagla aompansoP ; attrlcesh(Zhan%Fnalty

nbr ane- ound orrrs for™ aren era mnts
f df 3%91;?%@@2@@%@&%@&@&%@@ 1 [fg3 eachirsyrahoh ineqstfogtip fesramino acid

Ofsedqubr@es, br\pematty 630 foiedchi g aﬁd)dnubdlﬁnﬁl@élﬁﬁy &af fok Iéll:cﬁzgymbol in each gap
P %Mﬂﬁé%tnhedﬁ@h&%, ﬁ Bo Op%gﬂ% %r end tsr a%ggl ncpl?lgxﬁ X naét% §>r long gaps.

nbr ane- an
t hr ough Sgyblgfornst T@IM@OWPGPE@CS obthe mthlqncormgasfcmam fagtents or

paibﬁlhlﬁﬂ‘lofolﬁesdspw}belﬁd@OlSBIhMe ﬁ@y}@phdé&r@ﬁﬂlﬁ%h&&'ﬁ ar@ lcapable of being
f %%thd Itr(grb[hgs s mlx&[ﬂlcﬁ%ﬁﬁnatré B Of t epretecy Fo?\%% po?ypepﬁde can be

fS
rane- bound form I SO ed

c dfratified (g dissnsighed aﬂowltsownaﬂuwﬂ@waeb@m@ eepgiene) by separating
masns cdlhahich dﬁﬁtes}@ e M&Q&Iﬂoﬂlﬁepﬁd’d‘ﬁcﬁﬂhd Qkab InyanBa¥ e, by d3ntrifugation,

a

I e —
t Ethp é?sy@@ﬁ{ype@éde i gp @edeealam@waém gt thenolypiptifle Wre somrsted frdm the cells
aned thi, OO0 el ehirh bR olyBPa) TAEhsd S SGBM@foﬁﬁhtolf ¥ytdkind bﬁﬂ)eﬁtﬁes of

ke Gy B FRRS 8L R RHBEL shifail o it Ristp o

either or both ends of the polypeptide; or between 1
and 100 additional am no acids Coval entlylinked to
either or both ends of the pdl ypeptide. Coval ent

I i nkage of additional am no acids to either or both
ends of the polypeptide according to the invention
results |n a conblned am no aC|d ~sequence that is not

o —— fp——~ = ] N r




pol ypeptides include TNFR2 fusion pol ypepti des, such
as the TNFR2-1g fusion pol ypepti des descri bed bel ow,

w@2008011358s TNFR2: Fc pol ypepti des, et anercept, PERUS2004/024738
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variants, nononelic or multineric fornms, nodified
versions, and conjugates thereof The TNFR2 pol ypepti de
has al so been called TNFRSFI B (tunor necrosis factor
receptor superfamly nmenber 1B), r75, and CD120b; the
full-length am no acid sequence of TNFR2 pol ypepti de

| sTesdmbimantihost SEIQ it Deili@ed. sinsete adlale Blyipgaiddrapt seBatabas ee cells,
ACKBRSVeR rbolwm%@l?rpegtag;’ 33) genﬂf@trﬁﬁg sdigh1d el ngh%ralq:' b%flrldnf;)hns for
tunmor n 0Si S

ctaor receptor is TNFR, also cal

TNPRSETR SIRESRAST (0 i S GPaspp e e Dl A eembodiments of th
Ac DesEeng mahitenipbible Fi9d 38 INFRNpRZpeptitds TNER coawid K nawhentbene or

bl mstnﬂrﬁl@.aﬁh&mg tdsrea% Scif¥ okl @adstzldgﬂmou é%@%té mH /6110 Br confain an

? TNF- al or s |s associ at e

o BRI Srer S (Page o ﬁrdﬁewj " Nfev s fogpfantion of the
th@lﬁbﬁﬁmmamdmﬁmﬁmouqddérylpeptl des nedi ate the binding

to cell Smgolmm%ebﬁﬂ%%&s@t{ngjg&&hgf}rto@ 1r‘am[§oea01ﬁgém%?1@4"¥neans that the

cal |l ed hot oXi

o TR0 b R Bt b ARiSprdp SFA (P 995k, ciional material
wheogHendljn Einked tosfithen ot hothaehdsif e bélvpeptide,&almaddihoﬂ'dﬂﬁmﬁh@ B&ween 1 and

a 1) Cl IC el (~] S 0 e, or
1 8 AT BB D ey S

a 'ﬁf&’r%érf‘f‘ 1 04 pdggtopal RV E R CWﬁle%VHﬂ'FﬁﬁlgtOWFf &F 3P cpgs of the
L Teodsippattis; osipeeed | endelR@midities:| ofinoldfdReqyalkntlp Giﬁitetl ebasthed bboth ends
T[\E’Rgeng&%eM RlCovaleﬁtslnﬂé\‘g%%f Q@cﬁ A aerr]na-B ;JEQL R)gelther Jr both enqs of the

mlell%;???g’ i ndi.ng", 'awnq bi ndi ng act

RS, ?ﬁcwam%. 9 fh@ éfwanh% faén ﬁrﬁwanbarreawgnneramﬁeepnﬁﬁ anat is not
Wi fahwradipo@ffingni ty (that is, with an inhibition

constantor Kj) of at Ieast 1 x 107M 1when in a

nmononeric form or in further enbodiments, with an

af fi R|2 1of at Igast 1. x 108 M1 when in a nononeric

féﬁﬁlm%—%m% of at least 1 x 109M 1 when

in the 'f‘I@'H?ﬂp@ Btideblhrt | (ﬁﬁ)@ptﬁbé%tafm BscBt BRI a Rrtioh bf IFBAER?2 (tumor
X 109M.1 when.in the

or
PPt “En ke elniths oG T mEr PP Pl APt | TNER2
TNRlyatny#s - tilude i AFR2 fifision | polypepiideki doght asothe FORBL-Bgnfujioropolypeptides
T’\ﬂ:E&%bﬁolLeW 21} el 29 |f[‘N@R2VF%:r ﬁo@@&pﬁﬁé@e&ﬁﬁfceﬁ alhd tligrlants monomeric or

det us assa h as that

de@@h’ g" mgiger‘}ﬁ'fﬂém‘% ? re& so Mohler et al.

1993, JTherfdFRD bfﬂmﬁﬁd@ a5 4180 beilﬁﬁmedélﬁﬁmﬁmahnoenecmkls factor receptor
19s%§arfa1411>Eiiﬂnﬂ¥E dBjl 745, A4 83n1ohSa) - fulﬁe{ggl Ahihy aci® LéﬁgeokaTNFRz

o RPHERD B 3 S B e 2 00 00 ce%‘fap el 220353,
LTArathplhalatgti bug digtinot thragr ngpodsie itciontecdptog @ MNFR1, also called TNFRSF1A and

" TIY5 Red 8odt@d Prot ﬁﬁabhls% %%e&%@iuﬂxber @@549333 mﬁhw dr@&Swn to

at rel ate ence sim|/lar r
TR SHA v ROBE T Ay IPHAL L PG YRl TNE. whic s
pcﬂss)wpetpt itk Snflafposptionh i Inhadditiom &t bindinge SN¥EIphay thei TIIFR2 and TNFR1
T%Iﬁépﬁﬁb@ nRfiate TieWilRBB 1o @ﬂ@qpfl&rﬁmﬁ{ersﬂ}*l%rbgtja 2%&9 commonly called

tid are ss- Prot Dat abase cessi on
&%@ﬁf %ﬁ%@& Wi Lethescyekips gssonialed Wikl wllyapapp and
Nuﬂbérshdi%sﬂ@@al pioklyjtiepwithdBE -alphh €. 4., Isecc@osalarnBiasd Oellakiochem 7:51-
St’,r7uf9t)(§§r %§ usfe@ ﬁerJlNF'BL]FI@ RENgR pﬁgfgsud-ngférsrtg L ﬁhsﬁ)gpnde at is capable

%ﬁ@@ ave ,}been det, T ne for exarrp

B (4l %IB‘n{a APt SHEHES pemPltnpid NRaRolpERScs are TNFR2 and
CYWI A wediheamirg "tdndingi, bt "dighnd bindilgt, dPr'lavies Mgamilﬁu@aﬁklty" means
( o Wil [ AR Ffzels)

I %m and ?ﬁ’gﬁ)ﬁ%ﬁ?ﬁgﬁmﬁ[ﬁ%@g{@% I'n gtgésg’g?ga}ltl on fon constant
with its ligand LT-al pha has been submtted to PDB as
ITNR Also, in the Structural C assification of

Protei ns resource (SCOP, scop? berkel ey.edu) the TNFR

and TNFR-rel ated pol ypepti des defining the SCOP TNF
Receptor- Like protein fold are related structurally

|n t hat they share an extracel I uI ar dorral n haV| ng at

oy " o s




are at am no acids 39 through 76, at ami no acids 77
through 118, at ami no acids 119 through 162, and at

w@rioso12363 ds 163 t hrough 201 of SEQ ID NG 1. TPET/US2004/024738

di sul phi de bonds are fornmed between the pairs of

cysteine residues at the follow ng amno acid

positions: 40 and 53, 54 and 67, 57 and 75, 78 and 93,

96 and 110, 100 and 118, 120 and 126, 134 and 143, 137
and 161, and (|n the fourth domain) 164 and 179; the

f oerihofel lew 15 I0EMP oheh infomeriomers fam, aonfudhensmt@niokRe kith an affinity
pabﬂ' at Rst LY $6° R Nfheh ﬁ%‘n@ﬁ&&n@%orrﬁ% Bth a%gf‘ﬂf%y Jfgﬂlea"é]tnlq( B9 when i in

varl ants

e t'i des and
t heF g gf‘ g%ff’?‘g%‘%eré‘ﬁg erf’ lh@‘ Vritham pIERED O G841 M when in
Si P Ifeami of y roudtinger lswbtauaalhlhey oc hiaka CTier TNFedbhdNinfng affinity (inhibition

5 p Olzd(lﬁﬁf@t drdesran 901};!8&%:3 roeh Q&rﬁgt tPeQ%oy PGRE 'dgcg‘?mxg?/ uéﬁ%l nl%%dmg assay

ut e ro such neFol d 0S
Low fgas tkfb% ﬁlgqggns L Bxample 6$flo»5(see alspgdehler Ffrc& 1493, J7]mmunol 151: 1548-
14881 Mdéma))pel at gy 819 hEAphiagaldi: ngsqemegr Simitab1@ tanAopotisl 834§ can be

a K810 Yieththite @le
et e uﬁﬁ@%fﬂﬁl?ﬁ g%lyﬁ&h&é o@la éana t &teSE)fofr LT-alpha or

egent at |
&y pé){e t§¥ F gan 0 RﬁhaéqdelaéusA%pea%n F@éegs to g)oly@ggiegmg)are related

10 Tobylmem@eld @fﬁ@f}nd? dimilagyvetse-timensihal si@ictutabsiilariey td” ’Nﬁmpolypeptldes
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PObuY Rt @tﬁ n&Y né@esl/a?i[y' B0 TNRSERL Tor Ihha@phgm ﬁ ﬁ}ﬁfeé A2 INFR-related

e into the program Ssi
o OB GG eran THbFE Al et P52 Qigr b o
k nBatabasp rotessian Nstnbar C# BB olfiepitiep| at " structures) that
are pr e’?ﬁ%rﬁueé AmtRBnFRRRERL G ARiFRP %ﬁde Igr FQL RGN -relatgd polypeptides

GeneFﬁ ({e i.es Qn primry am no
selli’uee EBSeTRE () xple e iﬁ‘H?"F’éﬁlaﬁsd‘”é‘i‘m ro& $hedprdsTNFRIcles been
i ndrptebieddi aohsibmitetio e Contieban Bl (PDBLW@w.LSREHdbH AR%: thd R€sssion

Gelﬁlﬁl%&" IQX’@ I 2843 %5 @f\lﬁ& Igo%ephﬁu i qg&%atl{nb%lﬂ?ﬁg lgégndaLcIl-aqpha has been

tructure

nce
Sﬂ%ﬁﬁ?e g’%g”ﬁ di”éan AHS& igdhe Sm?%fﬂ Qlﬁeﬁ@a@softl’ﬁféel@dpwep (SCOP,
St cepdtetkelesedi)ohe SRR frel| TNFRAinted TNEyRppidds YR pi itbeST 0P UINF FatSeptor-

P ﬁﬁkeTﬂ}ﬁ& fold el?c,erefa%g@tln@ﬁlﬁlly inttlﬁ[ ﬁ QQ ?neétltr?cglth}larr] %?maéﬁ ha,vi)ng at least

TNFR-T.el at ed pol ypept | de._CD40 e
Fofreesipyr dis Trich Aomafng Eox e e a2 agé‘:b@}"ésl SHQeD NO:1, has four
c aschudomtimgyittothsobt Biertingl tB@ ordahehaaing é’chax(acttéri)snc&ﬁﬁdﬂxem@nserved

pl 634§eu|1qus§iluescﬂ%p;r9fnv&%h %lﬁfg ﬁoﬁyﬁﬁ%ﬁgrl e R) a#)hiﬁe?rric%émains

and (ii]) uence f) conf or mati on
p|*'lﬁ‘~’s'<1 BORe %ﬂl : 2 FFRveth| G awwe agidsdy (hravgh Uétw@mo mafiséa%mrough 162,
i red anodp atifisel 6p (ogEAZ01 GESEY ID NOg. trhea@nimdsr‘a&nds are formed between

al the%ﬂﬁ@&tcyste‘ﬁé lr&lldl.\%tdﬁﬁe itoho ra%% t&!&h S}éloé] P;é]l}é 5&1 anc? %7 57 and

thi s ree gnrren curre 545
r Jao?gt Pﬁe%.aﬁ%ws Oooandtlrﬁe 119 34|19 13andHd3, slébméi 16Trped @n the
s donigslotnbigy Bome 1% ftheirt fisulfilie PoRPddnRinMNoCdnthile ardh Yair of

PQLYRRRLIIES 2 gﬁgggg%g&}d%fgfsbgﬁ [ious reference

structures su struct ures. Wen

usi ng CARBE@Pppides é?ﬁp‘é*f@tsat "'\f‘I’QIP'fF@1 kfo%%@ét@@hmﬂnee -dimensional
Vaﬁmhﬂitv té hprcaofly (cliaMteﬂide rIWRQJOM@@ﬁdeh dsy TNFREbﬁalfkﬂrpol dees by

SII oﬁﬁ)ﬁér%'i(%ﬁa{? QJCX Qsﬁé)e'il Q@%Tn Encq FF ug{) Mg}/ P aé‘ﬁ%ﬁ”%‘é Ft al., 1998,

Trﬁrtfré Seir7 TNERA40 aaar‘éan @m@r@r@smetweerhyww pieitein sequence onto
oneucafal tepeschiativeewifiOhd Pitreit @@ Baxki (BSB) (B&%&ét ald 2bd>o hﬁ‘dezc Acids

th_a CHE
n%f‘\ﬁg ?35taﬂ2 eTa NFB?%%MOF aa?SWthe stnicnlgeoog JFRS POIYP(S%{?? or a variant
gdhsreoky fhe Qg@peguctetsﬁ‘é‘e%iél SIS Seoherr ogramYtickrassiems h pubabiiy score
aniat yBdcs hob well if: NERBnt@BioW@Bfemd@Jcﬁfes @ te\h@faﬂeaﬁﬁmtﬁﬁﬁ i8Qke present

:ogtll yglem F%glt Swﬂe{bﬁs%he%ozésg %?‘é '#{ﬁj_:ﬁf old re F‘f-‘? me‘%}f élamo acid sequence

proteins through the well known process of honol ogy
nodel i ng. One useful software programthat can be used
for honol ogy nodeling is the 6 Model er' program
avai l abl e from Accel rys, a subsidiary of Pharnacopeia
Inc. (Princeton, NJ). The TNFR2 pol ypeptide for
crystalllzatlon conprlses at | east a portlon of the

Y ' — . p—p—~ I Y P~ T~



the extracellular region of the TNFR2 pol ypeptide is
truncated to delete at | east one potential N inked

wW@bkysosssati on site (e.g. amno acids 171 and ROBUSL004/024738
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SEQ ID NGO 1) and/or a proline-rich region (e.g. am no
acids 24 through 36 of SEQID NO 1 or am no acids 217
through 261 of SEQ ID NO 1) while leaving intact the
three nost N-term nal domai ns having intranol ecul ar

di sul fide bridges. For exanple, in one enbodinent, the
TNFRZario Pyplaptiite! cadgps ledsntantions, adicdad@Psttubme ogipadHas. The
Of G§!%ﬁ31d }QOMX ﬂelds @Jr ﬂ@éihéj‘ 916: 3ingl ilcﬁs%?_‘utsﬁé MY 511 Jf?l% t«gl%la@':sglcmres in

OI‘ gof\é}lgﬁ ?mtSIfl 81.% ‘YPFC?‘tIH udtf’{;?hggs ﬁé o opﬁﬁ)r Several human TNFR

pobglxvamd%dse@ & @b5 TNERSH (fHeltérapdtd "OeRiL edratip g TNFRErbigted polypeptide
p r @ﬁﬁﬂﬁhe 'teﬂ'}ﬁﬁfét"lcﬁf] "ﬂ %II édgﬁ:ofﬂ?f;nydﬂelﬂlteé &iﬁ&er}%clons Q’%:ﬁ&lla@& psed on

uence | e 2 ar e eaSt or at | east
e EL° "ﬂeé lseq%% Plgsy loﬁfcqng’ggﬂho%g%erews plts prgigistprms; and (iii)
40%\169@ péits ldcd aarfor5@9dn pofferdntre plug giahterok plub @colirR@ructure. In each

0 tile calulates robability (P-value) tha
el B e O g

| e tde%??o/% a]éggun':rgg aélfe Ptélefgqortg@g/dnvgfe qf étggrvabs% the score.
at ThescambreOtfier&ofe reftect| t@@re@ 8hidr thaguetye@bbep8®: &8Gendsi taithes the

t hatiouk Ngﬁ%ncg QY RER L as 'ﬁhﬁ{o d Q}ltﬂdg glglc s.! R’ﬂ‘wg rugﬁge &EneFold to-
|nvent|o§N€re TNF pol ypep t| andp

f r SGRERE SNYHLROYRBH e ﬁa“énté@&ﬁfe(ﬂ’ﬁ q@m}wm‘fs tozpther ENfR; or TNFR-
80relad pelypeptislas the Y0ery polymptide @dibbe hfdbhed @rthatcdf eas timiRl Or another
Or TRER l)relé}@'tR-rg-lthd tﬁl‘lgla’t@t«ls Jh@ﬁigﬁest:hﬁ(?n 81%%?:' 'thg W SSC(%E% @zﬁegones and/or

or_a variant thereo

S
W@%&B’f‘ﬁ“‘& L "aﬂﬂ‘%ﬁ?%%w Gesepre QE AT S00arAt kepsg 400, or at least 900,
comallﬂstw%,egn@av (the abaxiuar esrent Ah@iRs tmethO (B @GAIBRCE a TNFR2

i d}%%é}ﬁﬁfe c(rq rvarﬁht tlLe?e%f;lE aant atthe sﬁ@gﬁée o?@é? A QgPAIﬁ) e%‘tdf w19h/ﬁlose of

Ieast | east
WRefalg 9@%“5 8?011&1% P é’é 4 fnoyy peggss Bf bemojogie gt One
p ?ﬁsyfplewﬁwde pmfgrafﬁE@tl BING: DLised ifwe hontvbdgy M@ ddide s ¥harvadies lprogram
0 avglﬁgle ENE Rgce% yﬂﬁsﬂﬂ%ﬁ%ﬁﬁﬂacp}%lﬁf% &’%—Lﬂz!os o %\ﬁ? severa

consi derations can be ‘use skill in

the ar t Ther NER&PabgeRsids foaﬂ"fsgaﬂtZﬁlaf cqupFisEs pf 1935t @ Perpreod fhe extracellular
acegian dfyhe IOFR2 aslypepiide af SHQADINO,i o g vz&ﬁﬁtlthbtebﬁ/ In bdttain embodiments,
C I n .at

| E%i?*“? GZ”?Q%EQEE”? of e TS peB B SR ih e IR Borhpice
at £y i exapplesy e, N2 Rofygepgifear fqnméseta@ﬁre a?l@sg%éhxgugh 257, or amino
destls 2 btughdsv,er hbiho hdids 27 Mirdigh 15710y PEQID He:101m SEkr |e1@ood1ments
NQhé"extrEéé?]LﬁJ? ?ngon RBe {hg g’g’p&]&ﬁ}ﬁéﬂ?ﬁe 11— IhlErB%t Lf i\éltdelatC e leas{ ?ne 8otent1al N-

donal n nconpa
boirled sypeldonsin (e 28 et #78 19Pef SR IRNO o pndpr a prolinerich
paegiono(a.g.ainidoheids Tutbiyh db sL8HG MeNdro adannwcﬂmnamdugh R61 of SEQ
paﬁ)tIlI V@H‘lle ?@%%ﬂ g%&%%t I@ften‘&nﬁ dgr?(zm %I vrﬁ?gsult%mofecu?ar dlsulﬁde
fourth 'di su bond regi on are included egl
of TS FEPETPIES Gl RIS Be e E@El%?ri’f’iyﬁ%ﬂtléﬂj?mﬂ%eh g acids 39
f i tusiighpéd 6f SBQ ID W&t 1 bik@ino(aditls Brehronizh AT FSEG 68 N&HIdorkfho @ids 39

s L Pl A A

de bt ion”i ncy "t he second pair
of cy st Bié spobvatrtigasi b c%@lbl@h%sm@ﬁag 20 theopresgEQnyemion include
NQoIﬁ:eph&es Wit brdide ekid s-Ebl&ﬁ@ﬁ@)@ﬁs thvafd A RhS 260 Q&QDE&SM, or at least
a'i ﬂ%t §5G/O Qxeaé (I)east E&/e Qt\‘iear}%h‘?? (]tr the nfg{l]l d)e[l]le Tﬁ¥ %#ypepnde of

re S|dues I NVO on

t REQIPhindave aHEPS’aﬁoé’deW&}dPPWef aabgff W atdeast 7§ba%t§ leprty80%,
( | at Rast BITRERasOI0%; @SeckIB%, DflcadtOR5%) dt [BRE YOS5 B AQea@®0F%) with that
Sefyeh ween, t. el ne :
varlanﬁgh?ﬁﬁé dgﬂﬁ6%%§§%§¥?£ r“e§1m“8m%€F%E§t nPYPERYides and
am no aci ds between cysteine pairs that formdisulfide
bonds are within the scope of the invention, as are
variants that do not insert of delete nore than four

am no aci ds between such cysteines, and variants that

do not insert or delete nore than three am no acids
betmeen such cyst ei nes, and varlants that do not

1T .

o, I o, o o . o o



pol ypeptides is the nature of the am no acid
substitutions that are nmade; such substitutions can be

w@oemwser23at i ve, which nmeans that the am no aci dPET/ESmMN4/024738
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in the variant at a certain position has the sane

chem cal and/or size properties as the am no acid at

the correspondi ng position in the unaltered TNFR2

pol ypepti de. Table 2 summari zes groups of am no acids
that are considered to have simlar properties, so

t hedlypeptide Sagomits thaitcpntain Dfegragnycomptishe agleasti8Onprtahleasnll, bieit least 100,

f I QU 1eXA8119 2078t 16:0M20 for A BB @O%oﬂlﬁ;lxuug 2o ﬁldg m&rﬁ% 0. 1V & a variant

stit t|on In certa dinents,
?)ff Sieoleapigh mmﬁ%ﬁw&f%w E9RHo? Pt that shares at
s ulwt 7Q°/uteq1@m® idegtity (bb8tdeast 70%\aklegst 6, 110845t30%f ablaesk §5%) ht least 90%,
7 a"t%a%s%}%a\e/?east 9%%,5?4%&%( 9992 Wt 1ea 59, S AL 1&@’1@? I d%é? SEQ
across the |ength of amno acids 39 h'ou
E”géfﬁSEQ ID NO 1, or of amino acids 39 through 179
of SEQ When\®@aKing oxh (iriantsiofi shea ENER2 BAypepideughbe2@(talifzed, several

SEQHJI@I’MS l,an lJe rﬁse@%éuﬁi'e ﬁlo&@ g&il mtdﬁ m M%ﬂ%g MH G%Q.\‘l lgcﬁoglcal

vari.ants 06 0r evver conservati ve am no acl

S uﬁ:&}/lfytsmhlag?.ﬁ]gF 6 8 bj%l% 6?t1v1|tyevgg Icertalaremhﬁ%leap 1f WF desgqble to retain
7. §%ng the dweN-temrinabdisutiide bandmagions) or aRlefs¥blidbur bededisulfde bd¥aegions
or 4k SES b @%ptﬁémm f c

e e R R L ol g
of *8EfHH A AR EE S Gk Pedgreiopmn Bf extended o
SE@de aNGx alportion oftbe foartindimifidoblinfredaios,,and @arfiddR@mbodiments none of
pot!hé/ Q@@fnésc@%lquurﬂ{ %fsﬁlﬁ&tb%n& EQBI? Qrg urcfa%# or%rr){g?&na(lf ltﬂezfgugﬂl disulfide

TNF- al pha-bi nding activit
| Toog¢ i BFlﬂ‘HPghtb" frsiweg pk vstelaeasﬂt b t5ih d 64 94 £ TR4S SRHTRAIO:D) is
Acmduc@i; kad/drtawdgion nﬂthaamﬂodlsumﬂgbdnd Fe@ion Inyladinpethe datoall hak off €ysteines

Ac a\dérﬁno Iuﬂ tlm&i 2%6 'og SE@§19 "'Nd i)QS ﬁ]&'uc%ld quhé}gfore g\LaH%n%r@ncompassed

asp a%l ne Obl c: |eucl ne; 1SS0l eucCl ne,
wﬁﬂa} 8 Scomn%frﬁﬂ ’&Y%H?%étamt%ftﬁfﬂﬁﬁdue% {prebes s ompipg fhe disulfide
gI lgooq‘isné thew dMmaing andsdsoirergn the Rp@eedimdaespadifgt (hd. @hbRe of TR of the

taﬁh Elﬁueln&) G&&%@{h&e%ﬁ% gé %pé)ﬁa@lol %a;l—tjs\lﬁl ot dnsert or

ep t i de be"used Int

f*{ %é“‘lf%@%’lﬁ"r" GNP Arids befeveemQgsteine @@r%aé i disdfide perdy ateowtam the
p Cncd)pe offi thefinvautioh,cps (atermatianescthad Aol nbtrijseid ot y@@@hbﬂé @han @dur bRind acids
\éa{{eﬁ@m su'éﬁ @}rs_% Bés argip\;ah Hl%aélit Yo 3folt ﬂseﬁ & %lsl)!t@ e tganf Eutea lér%{lo acids

et ween t he ]ajf) rtiron an (5)
TR §of gt B‘FF’ B VApaht thefedo qotRseriopit e%?F?am% ey ep erpige acids
| i iele@en spebrvyddened Sndsvadidnis tas dOmdeingeffioN@elefrhdle thih dnefgihdacid between

Vmsﬁ&h gtullg present in a TNFR2 fusion pol ypeptide.)
Im’runogT u peptides are related by am no

li n (lg) po
aci d setfi9bfics ﬁoglﬂsab‘%ﬁmflw.h@éeﬁ skl s theyein maleing yetiagts ef TNFR2
Thﬁlyb@tlé;ds et lanirel of tiefamfa6 i epitingies, thabsre dedel ﬁeldsubﬁtunons can be

erviltﬁre %?ch%é%ﬁ %t @% %o %;:?d &g'selﬂ %thhg] gaﬁ E}ntg %t c{egehm Posmon has the

f 0 I NMuNo eta-san

Eriag i"llffé’éfa]a%n Qe fier @rpweh awhﬁgrr@eweﬁ a tthe 0qrrespending meitipn in the
i Nmblwed simem Bolypaptidé) OV 2SOiiRarFE QIS ofQinirbo REdS 104t dreReMRIered to
?ggg %n% &Meg@Qaa%l%msbshtg%o%%gga%mo' da iy Sngﬁad'f%ml%dsame row
dieiPbls 2 (V@Hléubs a&yn%wa Bbitgignm fmcertyin e‘}lbOdtm‘?etS (INFR@ tpolypeptide

daﬁﬁanﬁﬂla\(e&ﬂ%l obfbd/yr A dSikid BbstE TR (Br 150K& owet, RE100Ror T8 er, or 7.5%
cig?elngis or éfegr é@e@ ar 2%9 tor ?e%? 1n ?A or fewerﬁizcrossgthe; llélrzglﬁhoq amino acids 39

pep | conpril
w8367 eofeSEQ @rN‘ék aﬂ’hﬁf giningygeids é&§¥°u&1017<96¥ﬁ SEQ R aﬁ@ lami ¢f@mino

aChlcﬂ§39Ctﬁrou‘igh(20ﬂ’kS‘SBQtD Negi Qfeftfin &ﬁbo&@er@@ﬁmlﬁ@mde@ﬁnaﬁm have
gﬁ)ao%gng Pegfggrésgg%dvg%@}o a%f(‘.l s%@it&% s (Or g§/ or?ewer ”191:(1)9) 0{ lt"zewer or 7.5% or

o am no acl den




| east 20 contiguous am no acids of a constant region
of an I g polypeptide. A TNFR2-1g fusion pol ypeptide of

w0 b@spr123sent i nvention can preferably conpri sePEr/Ubmas 024738

one heavy chain constant region and, in certain

enbodi nents, at |east one |ight chain constant region.

In certain enbodi nents, the I g pol ypepti de conpri ses

the constant region of an 1gG class heavy chain or a
fragnent and/or variant thereof, and in other

enfudi nedit or fdver, coh$b anfeweregi 16h ooftwa} 4veuss the length of amino acids 39

i ﬂmggi&tuf”sw mmﬁ Y BESE doifd B8 &fbstﬁ&l Fé@ng SPQIRIENEYCA of amino
TNF uhs%()g %Iﬁsr ei<arrpl e, I'g fusion
pofi{}%éé Ye ﬁ%@’% 15 'he const ant regi on of an | gM

cl ass héuseytaie lhabadingnts, ahe TISER2ETOLypeprids or variaiits deoftth®¢ e®ftallized

5 CORvel TRE a1 Pﬁaecﬁlndﬁng aaﬁﬁ]}e Erﬁﬁo?L’ﬁ alglﬁ%\flﬁlh g(gltllt}f orm of the
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TNFR2-1g fusion polypeptid The constant regi on of
i mmunogl obul i n heavy chai ns, with a specific exanple
of a human 1gd class heavy Tzhiaen constant domain

pr ovi ded by SEQ | D Hledo Ol 886l dOMai N (ani no
of _SEQ DT

acids 1 through-98 I nne region
(ani no aci d$ B%: t hr ougrelforplydie: ISEQ)“FD NO 2), a CH2
domai n (am nacidic ds llghtatxﬂﬂcrsaidwapaa%%claf SEQ I'D NOZ),
and a CH3 d¢ 81 et n gs—224—t-hr-eugh—330—of—SEQ—
ID NO 2). SE % D NO 3 gouramuehasgaragmgpem fic exanple of a
vari ant of ahydrepipbig| dgsinh dalgyeinghaline const ant domai n,

In which t wWagigzRO adqi s e been nacde
(A u has beg¢n Subct!tlp??anz for &@hdpg%{b?\ﬂg%?lfl aon 239, an

Met has been Zfbst i t JEGnE gpnipcateriag thergunes mefhioninp) )
Certain enbodi ments of the i1nvention include TNFRZ-TQ

fusion potpRRRLd &S conprl sing all or a port| on of the
extracelTular domaln of TNFR2 o@%peptl de (SEQ ID

NC 1) fBsERncgbefiments, the;TNIRR pplgpertisfes tSiepsediniiOonstelliza@m@ethods
| DfNGx Bwentipd incladd TIYFRM ﬁdfypéptllidsl’ﬂi@ﬂ tcp@lp)ﬁﬁﬁﬂtof d@l@@ﬁﬂﬁﬁﬂ%@lobulm)

t h;%lyy:}!lt:iﬁg P9 1 Iv& tatﬂiqeo'f ho%tu{n%l é’p ?lp ngtld{e bftﬁzgen tge TNFR2

fusi-on po ypept |
i RPETRR MREigy 9f %Wd@ﬁ@?lamlypm@? off h@:vzmtpml olymeptidg linker
| e@sbe & spmf sl @B adiho &l inildhgthWeheh @ iPMELAGNa ORFIR AR yb&ptide.)

f usi.on t od ments ca
i ncl ud ’g%‘%%pﬁg ILO%FPUS;% %19 r%t? er’m naf’ Ral ﬁpque?cet%’g kP Ry gthree-
r e‘b‘i"%‘ﬁmtab“‘b‘FtH\% dbe 1g seredapmilyjof polyneptidese atylsfingd énSE@aisyone subset of
C haoteiss. having Gier pratkin fﬁﬂbﬁdxhuﬂ@lﬂbﬁhrﬂﬁ(e bt SanbWi¥IeN tvhio is debtBibed as
Tlﬂr:%allg %L\Xt%es@\teh g@anhs daér%%\e/% | :t?vsl ets aﬁ#ou% 10m§f1}):e%1 egs! l theaft)ld have
| é‘&é‘flm’é]rféfaf}%r¥1}°d$1Sl@fffaﬁﬂlusllsuhdef@iﬂ%ﬁtodﬁur nfilisa of projiimilamains: the V
C oRisdoRAihs (dﬁ{m&iyl’vaﬁdblefd&hml Blce; MFRA-skiGlofbisd @ibRR Y RBRLbEASEn-Tike);
Iqhe lﬁio&algsdg{dttﬂeq @do enbodi nents, at |east a portion

[

on 18 attached to the CH regi on. As
one exa‘h‘ﬁ!"g sigrrelygideatorpieeaidenst 4 prriidnesf mplewrliipeptide, for

anganpgite aeRhst N ckﬂn@@ﬁs Erﬁﬁd edidsi ¢F aadoﬁs@anpfegﬁﬁ B? an &Spolypeptlde or a

|
Y R L S Rt B e T
1d%st0 sE@lquDaIN@ geidgrof 3)°°nStPItt rwolnlof belgmqweqpsdeooddm@smn
S lglolybepidel ¥ thelyResat tinvirdtiod ceﬁlhﬁefa:m Hsef aU £h@Bne heavy chain constant
for .exa e,
DQ%]Q{&%%Q& mc%éam dembocplments %astt pne 11€Iﬁa‘$am co%ftaﬁjgfgugl TKIERZ lg

fusi onp Eﬁr‘?ﬁéﬁl’qdﬂ@n‘is ghede elypeptide pampkises thepestaig mdgion of an IgG class
| edvy et di @ fip@ichi A& o:0kridnhBerkir, r&g@mroﬁﬂll bod kRl theAofRhnd Bgion of

Y T

SEQ ID NGO 2 or 3 that includes am no acid 109 of SEQ
IDNO 2 or 3). In further enbodi nents of the

i nvention, the TNFR2-1g fusion pol ypeptide can
conprise portions of the CH3 "onai n that do not
include the C-terminal |ysine residue (amno acid 330
of SEQID NO 2 or 3), as this residue has been
observed to be rermved |n post transl atl onal

o - Y - I L




dimeric, or nultineric as determ ned by the
constituents of the TNFR2-1g fusion pol ypeptide

we@empi1sshg the Fc domai n. Certai n pol ypepti desPCT/US2004/024738

specifically contenplated for crystallization

according to the invention include TNFR2-1g fusion

pol ypepti des conprising at | east a portion of an Fc
domain. A preferred TNFR2 pol ypepti de suitable for
treating diseases in humans and other mamuals is

TNERERF-Ig, fusighni polypépgdeucomgridigrtts eondtant regibe pf 4ndlgll dlasoheawy chain or 2
POktdnRRk Hfof l}b%arﬁ)fﬁefeap@uidl'ﬂe%edqgg&leﬂteq de@avIlM%%n of the TNFR2-Ig

pol or_.a variant thereo
hofEPBRe g Tt Y stsa et Wﬂﬁﬁ%&?ﬁ@ﬁfﬁ%&é °ha6‘f1t“FtBﬁéHeFl§‘° example
wi pfe lampole@p elassibelay thainlcenstaizaibmee protified bSFEE@ZD MO ¢oomprises a CH1

s5an dorﬁahﬂalﬁﬁio Mstﬂtﬁ}ﬂquBS BMQ-EBWZ Faph_\fxgg rophbh ea:cﬁ@Mough 110
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e._l nventl

.t
et SR RPRS “HOTSBRE (% Bt L poteii 2 SATRbp o2, and o
V\hémwm(amhne aqifFRA tb@ilg}l@é@bf SEQ IANS:3)N SWONEBY NQ:3 provides a specific

tr LBk Gf ad’%ﬁnﬁf athGloglasghg.%r HM ctohs't.gﬁtr Jloﬁla&oﬁlr@/lndﬁws BGfo acid
ar i e multine the i nventio

§}]gool for re dngﬂ F
ft\t}ggnsd)g 510 mpde ((Flu hag geeE F\ﬁ)f)tglf,ted fBreAuselaHé)mE?rb?ﬁg,rand Met has been
dosrmtmgedafmeL@eq@umsdes 2¢ NatCepaino protfodinehts gt invandidr @eludef TNFR2-Ig

th ﬁlm@l@f)dfﬁ@ﬁlﬁés(i%pﬂsﬁg Mbr%rbo}nbl? yf e &trIcQﬁﬁ'IL&j donllaﬁﬂ%ﬁ'N?RZ polypeptide

onAEERANED Fstl o e parie o BRI o BINOS. onpactns ks

2400lpeBide beh @88 the TAWR2 hatian 28d the & fyetion of i ﬂNFRZnIg&fusmn polypeptide.
Vafn' ﬁl;tﬁér %bdéhﬁeﬁ@ lof e MJI%H eaoﬁéa@eé\hamm%gt xteggn 5&@%& dat least a

| euci ne ég Egﬁs are nat ural y occurri ng
dePTVPRCf VES® 1 & Rop1on PHat NP e fiFigmepobpertifs. rFé‘?Ftimz gmbogigpgats can also
zi pplede, Gorrample, ({lzl Germief eif ot biggehetoitdipragdea disulfide bridge between
wh&%ﬁﬁl@' HOertith exma“dﬁﬂeﬂ? br Iherﬁoeﬁ}g)n tg‘ﬁ i‘?ié)ur %&E@dé 8 c%valently

titive he repeat, often wt
| el aptonally &E@@h P AtReRge Fidkery o ihe Nrtempips of afrisat oneartieg of a CH,
Usegiof ofladersy cheinzonsias demamid fopn @ PHFRA-igdision bolppsptide.rer s
usin g l ﬁl%@ﬂtaﬂ?ad&'nmﬁ{nfbo%&lt \é\?lléast lﬁ?ﬂ'\%}x df 'ihe é%isn is gaph%ﬁ to the

mul tinerization omalnsm trimer

o1 TR A 87 TR G P e Ao e chie Rt sinee egion
al is als@Pe@nt. AsBhatwn bxatpRCH s pre@t Ahg withmd fiak b@én Sridhacids of the
d Oﬂﬁée Qm}@fp 99 @IO@QO?BFSEQEEW &%?t It l’vﬁl 12 I?&ders’cood lry one Sk(I:PCd in

enbodi nment , P X e hat 1's cryst

S0 gt eS8 BHEGTPeaes B ovegRom e bepF pepl guamerc o

eadiftertong itat it adjmatc AFR2-Bfidid palgpeidededebisea,dt if impmtahhe include the
{

exﬁ(ﬁtﬁ)ﬁ %&' ey hfﬁée 1@&5& pca@& chsﬁl %@Eﬁi& néo@ﬁ%t%%ga&zéfﬁ %’fe heaV}r] ehams (for

am no aCI port |on )

ac?"am@%d@%‘iﬁrelé“&fmnf’ ﬁ@dSrPBﬁlsﬁr’éF il 40 of éﬁ%élﬁ 2 o513 thef inpladeg arpipo acid
| S19hG\BEQAD BEQ dr B).NGL Aurther Rruibddemetlis 18 iticCinfeftiol) B¢ TNBRBIg fusion

nD}Lo%HJtlﬁe ¢ B\M?mﬁrs% g{?ﬁd&g oif S Eg.? dﬁx%kxytﬁzﬁ %BI %.e&chfd? rfha eC tgnmnél lysine

nnnoners ree
¢ HERSRE GRS A SERED NAAh St BTG5 BsroeanGhvsriat o phigmoved i
t vrstranduniedabproctisiag et Ig halcaih pdypefidest her ef ore consi sts

of 934 am no acids, and has an apparent nol ecul ar
wei ght of approxi nately 150 kil odal tons (Physicians

. Desk RefdompiBe 2002, Medical Economics Conpany Inc.,

35

pp. 1758+ kddi)ein, i Rriemae@h cinfintodé 6@mokme BeabyCthAl 0BT, hink€ CH2,
t rﬁlg %ﬁ%%@@&g’(ﬁ Lbo(' ggx!;lﬁﬁtg ‘of var %h%pegf anx*< caa be nzonomenc
an e

d vcosyl at1.on |nven ion

TNERZCHen Y %Wdééletw éy e Fertifests %twl&ffwtfwwtpolypepnde
aseogiisafgeiet Fadémawe- pat t ern gl ycosyl ati on. Pol ypepti des
expressed in yeast or mammal i an expressi on systens
(e.g., COS-1 or CHO cells) can be simlar to or
significantly different froma native human

pol ypepti de in nol ecul ar wei ght and gl ycosyl ati on
pattern, dependi ng upon the cloi ce of expression
system Expression of polypeptides of the invention in
bacteri al expression systens, such as E. coli

prOV|des non- glycosylated nol ecul es. Further, a given

.



multiple differentially glycosyl ated species of the
pol ypepti de. dycosyl groups can be renoved through

weemwsemssdbnal net hods, in particular those utiPCwUSZY04/024738
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gl ycopepti dase. In general, glycosylated pol ypepti des

of the invention can be incubated with a nolar excess

of gl ycopepti dase (Boehringer Mannheinm). A TNFR2

pol ypepti de for crystallization and use in the

t her api es descri bed herein may be conjugated with

pol yet h¢traive pgypgpries §peifjsallatcatdympllaizdpfod | coagllitatiGn a&bidil)y to the

h aln('enlﬂmf lﬁcihgt% gﬁﬁfﬁ%g@ﬁg ?ol ef?t‘d@g &m@x@slrxl‘{gég%%% a ﬁ%ﬁloﬁw g%mam A

.stF nE°1Y,§8a“9%f‘W§h "eF?é ﬂ@ﬁ% JiseB i lmgmnéandsebqa blpa@mals is
TNERFRs, \@Iﬁ’ﬁﬁ‘s wdNIeRirt ty [per to)a]l ovdipoeton 0OlhE @iritsllldd @omain of a TNFR2
exm@@ﬁidé Wl Qrvaﬁja%{rﬁﬁs@?to InuseENE RiPP2; OJJXF T%&%EBMHQ Golypeptide,

ragnents can be con
poPRAgRaHY Ve pAXpeRSide fipker befyesn | they P%‘PP“ e dhgef Bordgngof the
meTREREsFcipolypepertgy | at i on of pol ypepti des are descri bed,
for exanple in WO 92/16221; WD 99/102330; and U. S.
Pat . 6, 420, 339; 6, 433, 158; 6,441, 136; 6, 451, 986;

6, 548, 6@@—%&8&82@%% all of which are

I ncor poMaltiecks bof/the el arieniaduda GNERD polffeptided oL Eriydtallizatidh Swherein the
enﬁma@»gépnﬁésyﬁé al ki, f-RAB dgiammFR?otH&' qgt%%' L 388,  Another

con (% to a Ccy t ot 0X| c or 'l'um neécent su
Su’E‘ﬁh UBshrenitesthy W&IP’E}H%: of tha{iv e Helye pse\vhe lspeise 7(1@19{: hLeucine
aszifphh Jomainm tue ipetidesi ths plosibie Plightreiizaiiinagdtie| LPFRPERS in which they are

e nﬁ)ﬁ{dm q_,)éﬁéﬂ%) mpp%l:sh %Ere t (g%ingll P {ng]tl% Ecp qn %%lgraﬁ Hnéj Rolﬂoeptldes

(such cin-A er at
d aﬁ&ﬁf&ﬁ’ﬁ%}b‘? E‘i Fh, Scipgsect BT E; ]r?gg)n@ld%‘fersé‘k"a't’eén foggpelyin 19 ey dyfferent
C) polyipeptitiase Aln&ﬁ)g 0P RRWhH Suche Apers ad |n5t&an}2&}mﬂg@ﬁ15tﬂﬁ dndll Brivatives

i Stﬂérg)@ Bt éﬁéﬁg@or eIQ %gerg er%xtlﬁ]% ais§ perf @ 1% hérgigf 25 a bis) lhngzgzmg, or

1311, 186Re, an n|n uoroc I ONES s
o8 %‘“"I‘é‘)m“n&rf@mﬁlfl)o@%ﬂsés ? FRRgty S Bepta gepprb| oOfpre it fﬂ’éfsor five leucine
( Sndﬁdheﬂﬁteismﬂm&ﬂqtheg ehifdicils. Ufe of &ﬁ@{elzlppscﬁﬁénd pBb@didE bffighltimers

e zatio

Rg lfgu'c%xé/ %13% &Iie %glz%ﬁc{)wq iR tﬁe lﬁtc (e:g%g x?ﬂlll unerlzatlo?] ggxfm e]fl(ilude the
t h'seereﬁ%né‘geaw F?éndp% Ft%@pfﬁqte@ PEotriHKgeche gb 2@@ y BiopplYMR 24
hasgel oheadothe aeh damink noehgitaar ed to produce the
pol ypepti de. Methods of genetically engineering cells
to produce pol ypeptides are well known in the art.
See, e.Bamercpgtisybel et al., eds. (1990), Current
Pr ot oc O]1n$né dmbMillnﬁfﬂ, uHeaINFR2 pdlypepytidé Wl i9¢fystalNEM sy’ QfakrceptSUdith is a

%&l&qﬁ X x @gg{%aﬁlpo#ﬁg tﬁg of Iﬂg Shils Ies% ac dd%rl\{egaf1 tﬂe e)gracellular
hd§’f“°& &f til% crelypantids; fuged tq 25 3& awmbe%mwlofmme &IGllsThe amino

f uigaskquet los the infba@fdic Ghofient Off ctaiBrcépRlis hied & SEICPIM‘]NOQ In the
Cuciiﬁ’léf’irc orm%?ﬁx&%{o eahe Iﬂvh theselflllsi%n Clella’l't&:l (ablil‘rFonoarrrxers") are held together

coll
s LhYttHBfr @isuiide bends ﬂ@t o h%wqeﬁ éhe u@eunoﬂspu@l po@m af theppoReromers.

J M0 StanekddR Timer NMBRBE, coliVie 38934 ambho adids, 4ad h&sQh hpp‘él‘éﬁt%io[&cular weight ’
t hoqtappgoglﬁnllag @11‘30 EA ton (I’Ialglceﬁrg Bes%erence ?% Np?fgag Efonomlcs Company

used are not
Sdefohﬁar B¢ ss). c%mlemps is garrentdj &9hi| vadep 4 tirede] rgme BENBREL® (Amgen Inc.,
Aspgisgiddakds cael | s. A fewexanpl es of animal cell lines
that can be used are CHO VERO, BHK, HelLa, Cos, MDCK
293, 3T3, and W38. New animal cell lines can be
est abl | @ioesilatiar and Comychteis wel | known by those skilled
in the art (e.g., by transformation, viral infection,
and/ or selection). Optionally, the polypeptide can be
secreted by the host cells into the nedi um
Purification of the expressed TNFR2 pol ypepti de can be
perfornmed by any standard nethod. Wen the TNFR2
pol ypeptide is produced intrddellularly, the
particul ate debris is renmoved, for exanple, by
centrifugation or ultrafiltration. \Wen the
polypeptlde |s secreted into the nedlun1 supernatants

o s . - T




antibiotics can be included to prevent the growth of
m cr oorgani sns. TNFR2 pol ypepti des can be produced in

wo b@sprssence of chaperone or accessory pr ot ei PGI/UR2004/024738

5

order to obtain a desired pol ypeptide conformation, or

can be subjected to conditions such as oxidi zing

and/ or reducing conditions after production in order

to i nduce refolding or changes in polypeptide
conformati on (see, for exanple, WO 02/068455). The

TNFR2 p@heyipeptiandechdesiTNIR2 mullylbefaixced ofubd inggntidnovithex aifipliassociated

h y gin@éi])'a%&ﬁtglygcﬁylmﬁ 0 @‘91&15}9&@9 ress8€1n F;@As? &t rﬁagimﬁgne&bé%mn systems

S chr omat ogr a

! bR gﬁgpﬁﬁw %B s e o ﬁsla%félglymﬁf&mt Pmyettatl‘feohwnan
dl B@Y.Wléldedn nhedaculax aeight end [piyodsglhtivn Apagan @endme dipbO the choice of
pue}apfeysmmﬁ%%q |}§:ﬂ<§§:95110Y1Q? 9&1&&&% &ate iefti RS refl éﬁogé;gsh tems,

T A W N

pomltign dufff:remtiam g)des et gpebiasofaie m@bgpﬁ&pt(i?l%sytt gatiRiciSbe removed
t h@uo@ﬁf tcl)rQ'Qntlglﬁal trﬂe%o@so Mgt fi]amculglo %Le u%lﬁgxgl %?Qg&llppdapé n dllnngeneral

%gln 0 ein Gis recomren

WPV MRS PS TeesEed Wik & Hpla cxcpg pycopeptidase

M)Ehﬂﬁkwmgﬁhﬁﬁﬁam1575) O her techniques for TNFR2
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pol ype pk'T‘fl]@RP w&pgﬁtﬁ@%‘ok g'psta‘flﬁghog gndl‘HSé 1%1"[}% %taggse&?c?igéd%greg may be

need, incl n
i offPRg G 80 &%}Y&WWCW%WHF@ Snrelope e phal AT tosphance protein
ot @xdiverya| Arohxaingls of epegylgel THTRILlybiptids, defifel Gom TNFR p55 is recombinant

ch c l i 0 t b Qontains the

500 AL Lt SR AR, AR L
ex?f‘ltf%ﬁ’?]é‘%‘“ F%fg%of(@%w AINERLpIpeptidesapd Eegmentytherenf cawby | conjugated
hydittgplyetbylene glytod inacinilerfasbion. OReagenty Iilﬁlpﬂ{éjhpds for pegylation of polypeptides

c h£r9 g&grﬁfe@ %Séxgrgple %P%V(F 2%22?%0 %grfgﬁb(y qih(? k‘hl Sf %5‘: Nos g ,420,339;

precipit
Pr &tRide T c§n44bf36063‘}§]t’9§956 4804 taad 6#6%794 i ?fo‘ﬁl§°h %i‘h aworporated by
Corfersicthereins: Pol ypepti de crystals are gromn by

control 'hﬁ%v@t(t%ﬁ’ Ll?tl én&ﬁ?&éseg R lllu{%%r%P@IﬁtNFﬂ? Eol e%[@fs corHugra]lted toa

agueous sol utions or ron] queous solutio
or FHIFFE B HRREFRY Hpstaadi S laness (gL BIHERe GeB R ves (sich as
t hali 1 yrenferdyexinG @suth ol d SbhylsvodcuiCbRieroforifs) Lofia ki protdif afiddofipounds

Of (s@c}{ m&'ﬂtA ﬁ&u&fmor?ag I’[O\{(ﬁlnb?)htf?(!rlg @d}hlcdaﬁl%ln}{)%ﬂxt §ox|oruP1c1n methatrexate

|t|V€S resence o fiate co-sSo
b u?fﬂf‘ Ml@mywh émiaw fiSQiPpRs K%vfwéo léﬂrﬁﬁ?b@ﬁ@%lmm%r (&igh @spTc-99m);
of otieh ésotopdsi G'tEE, F*Hc {*Res anfl € tdyaghe t uBrocHyhds 6(1311011 éatOyQEI 18); and

R R L R Do

and Gllil andh 1988, J Crystal C}ommh 90 51-59 have
fa | ypept i dest hat have

b een CrytiRkR) gap eptﬁ@ca%é BrodSed b ﬁv%g ledids %tsexﬂr&g i ol?rpepnde
mpendi um of al's

e cr sta ed. AcC
i T o ol s Bropl et o roticesioy iR etods of
Of geeioallyl eupineaimg GﬂlS pairoded pplypéienars wellimbwr @ $he aitS See, e.g., Ausubel
med: Bt a1 eDoBy chrRRf: F26:0081iR NQ@E@M %?Ju%y Wllg}h ﬁe»&%ﬁc{f h §1¥:ﬁ Dhethods

Nat i onal | abor 0 Ber nst e
g 1ocluds girgduciyg R}t}’ems%/ ’8§ that %03%@% g"l‘Zi"Pmﬂ?@% Fé‘fl@F@WEé’é" living
cdmﬂbéku§@dﬂmacdbmeﬂmﬁnanuhébﬁmmdwmkonsamamﬁssmmgca@gmwnm

C rc)ﬁﬁ&r@: %%?e%&l'h@ﬂ c?q{s) ik ubE lbytpcl?eot{o't ﬁlﬁliteldgi Egcrh&gc?jaa‘ lt’:glgceﬁlg) E)a%ples of
Frmttonl st ke

pcﬂny Pepli staan, that failstoclehvd flyggmid¥ e dfungpd ey @tls thitlhat betuked include, but
CoRAhdtiRRSd (EBRUEL ks IRMLia PichD S Qf%v gndCJ\ngrlgillus cells. A few
ref erences have been optim zed to'yield st

i nstances, a few large, diffraction quality crystals.
Accordingly, it will be appreciated by those of skil

in the art that sone degree df adjustnent of these
conditions to provide a high yielding process for the

| arge scal e production of polypeptide crystals may be
necessary. In general crystals are produced by

Y - D oy . ' o



as salts or organic solvents or additives. The sol vent
is conbined with the pol ypepti de and may be subjected

WO 008012383 i on at a tenperature determ ned PCT/US2004/024738
experinmentally to be appropriate for the induction of
crystallization and acceptable for the maintenance of
pol ypeptide activity and stability. The sol vent can
optionally include co-solutes, such as dival ent
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sufPde, Woey e arlpetideciy) Reydusefl CHTRERIIPIER, the gt debris is
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pol ypeptides may be crystallized by using pol ypeptide
precipitates as the starting material ("seeding”). In
this case, polypeptide precipitates are added to a
crystallization solution and incubated until crystals
form Alternative |laboratory crystallization nethods,
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crystal fornulations or conpositions, enhancers, such
as surfactants are not added during crystallization.
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liquor after crystallization, at a concentration of

bet ween about 1-10%MV, alternatively at a

concentration of between about 0.1- 25%

WAV, al ternatively at a concentration of between about
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Cr ySt al @heA§eeHS R J&%Blﬁﬂe@ bufterd y%aland Qﬁelr ?Jnye%&ﬁiohs gr% det rmined
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stals hi's 1 nvention ar
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pol ypepti de, or prepared using a crystalline TNFR2
pol ypepti de. In one enbodi nent of the invention, the
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using a crystalline TNFR2 pol ypeptide is prepared such
that it is suitable for injection and/or

admnistration to a patient in need thereof.

Conpositions to be adm ni stered for pharnaceuti cal
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appropriately prior to adm nistration. The pol ypeptide
Crpbibadhige @stdine present invention can be fornulated as

a solid crystalline or powder formulation in forns

sui t abl4s Wekhewinofagl" antrivaliod" irefgs toamel firmn of ti Raid state of matter,
S UiHica di‘stlfl@ rfroinril'iélzloﬁi ﬂol(ﬂ{]—ocﬁe %l—dﬁ% bl s@ngWsﬁlts ﬁi@ﬁ r}&ﬂaractenstlc

fo pr epar a
o o5 0B i oG ot LGP A BHR A st
P th%m andtbirefengenop s fatystaloamisty ef ftamspurhrgtdeid a patter thai gipkiad periodically

SQh Wide Qﬁneﬁd‘mxﬁ HER. BEER! s"}liugmle ?}1‘; I\r/]I%ths @ bdir éGrQJ-HﬁlUﬁQN York, 1952,

Iy@ St Itn anot her i he

B e B PBHA o, 11 e op et Pties oeed
S LI@ ks an gmerphoagprecipitate.f Suchpredgitaterhavd ormoldadaragod strudture characteristic
admnistration. Solid Crystalline Fornulations Solid
formul ati ons of crystals are ideally suited for
pul monary adm ni stration, which is particularly useful
for biological macronol ecules which are difficult to
deliver by other routes of adfinistration. (See, for
exanpl e, PCT patent applications WO 96/ 32152, WD
95/24183 and WO 97/41833). Solid fornulations of
poI ypepti de cryst al s include crystals that have been

1 a4 .=




isolated fromliquid solution or dried, and are

present as free crystals or as particles in for
wex@splsspowder form In the present context tPET/US2004/024738

expression "powder"” refers to a collection of

essentially dry particles, i.e. the noisture content

bei ng bel ow about 10% by wei ght, or bel ow 6 % by

wei ght, or bel ow 4% by wei ght. In one enbodi nent the

i nvention provides a nethod for aerosolizing a dose of

C fog &t axydtliine solilfsRR apboynpeditpled birafdngpice o ofigr {Pespicdpingharasiesistios

o Sehife fnb B stmhlﬁ%np?m@&pt i de as amgry powder, N
persi ng an anoun (0] owder.in a
to for r%"]é(PFp%’rc&%]IS areé’ﬂlgipee‘é £ ex‘f]i% PR LB P 55 o‘?l amce li)elypep“de
Ch@ﬁfﬁi@ rcoktgit aspdﬁ&eqﬂeslpemﬁcnjmwpamd@]pplypmﬂ&y frequactiens that are repeated
5 02{% Ak Jﬁ)ﬁlregﬁwgﬁsﬁcﬁs Gﬁl@p@%eﬂﬂgh R dfﬂuﬁﬂ@ﬁioﬂ@ﬁi td’\betdihtmgulshed

rriers or surfactants % abl e carrier a , bili
Ror ey e R B PR B B TSP QLR o RS e yoiing
fnuﬁ@pﬁaksgakactose gl ucose, sorbose, and the |ike;
2) dis elp{#d%S st C lEne %ly{:@&&e%ﬁecufe! ?Jﬂxﬁla@ﬁﬁne&ﬁdmﬁtb Qhich are

like; sacc arid uﬁF affin e units of
EFRRSE ?ﬂr% " ToB REFIEAE i r¥8°‘1"e“l£e5““°2i‘)fe 8 W syt wni

10 Sqﬁbp@ﬁdermﬁt‘alstc@d be dupicj hewdgonah mebnodhimic,| arthahontjc, ten@gogaémlqlnuc or
S% onal. THE eﬁﬁ sﬁﬁ%e@ﬂ%@kﬁt’él’s AemeiPRErel 80 i)é i 8he fBRorBlpyramids,

nic Sa ) SUCh as. sodiumcitrate,

asc@@p glqu@s pglﬁa& p[ﬂﬁ%s fhp]@énd% rﬂdsc(grs?bgfeﬁ obﬁ)gg)aﬁat}?g{ﬁhgreo ﬁxé/stals that
Ca&er bethe I'abiseltacinedcliss om tbve sgpeificglly hevesicildcahgdrelf or dodecahedral
{ ﬁr% ’I{léaélgﬁéleg Sfthe ml Ig @éﬁnedsag Eﬂg 'Maglns d?ﬁ)ﬁletbxt Q{ is measured as

sucrose, sodi um ch
5 e araan v oS B T TN D s o
gr@t pQaNEbjsdiddngeaof Cyadlt i fodns frachtay naxdlede, rodsi ik alsahave 2 oaximal
p h({%l{l 1% &1% qugerreﬁ"&} Hedbin®E {hg ﬁng?]%ftt@ cfy&ﬁ’ll ude salts of C.
y acl such as sodi um caprate, sodium | aurate,
and sodlun1 Blle salts include salts of
uroaEEaey tat e, gl ycochol ate, and
taurodi lbsytg&ﬂfei‘éfn' Q %ﬁposiﬁﬁn"QMdﬁﬁm% 78R b mittlte comprising at least two

20 tS ;‘{9&2@%’%{1 ;Ilnlé)grtlgﬂ%,s %]8}'611 alflorvoc% 2(%)|rn§‘(t)s %suc%pngn gng a c@sﬁlf‘ﬂle TNFR2
s ugolypettidaatos prepmdu@elglaywplﬂms ANER? asiyrepfise e oner PFébOH’ﬁ!elérOf the
r afd Qi we rc}ﬁﬁ};o@i'h!)ﬂ Grefoﬁﬂila‘fi&ﬁ Bdnhpeigingd 6r ﬁbﬂaf‘eaﬁlﬁlﬁg]b clry@talane TNFR2

polé/\h%@?@ 8{5 gyelpgedlsu t%%fr‘t 15 él{l%eﬁ)le gﬁeit'mtrﬁve gml.mséeglo? [o a %'ment in

3: e theikof3. C@nppsitions 9o ibn sGoikiieicd Ror g iR lemuopFs g atents e
25 emggelngﬁlg}tstenfe hind db qﬁ‘ﬁ%fafﬁ"hn? raé?éﬁisd&‘ﬁ ot Rk @fticf @rinfectious to the

renderlng pol ypeptide crystals suitable for storage in

suSPRf%i ons conprising replacing the crystallization

buf f er Intdne emmtiivent of ihg iryertiomictytaltine IBWRA gefemspiides typhy asprystalline

I net?(n%xtc gaﬁﬁst@rg@i‘ﬁ Bt of 2 bRSiokEi:S @dcéﬁtdﬁﬁ CSIL’I}H)@IEIMI (Glacnreferred

aﬁ@r labe%gg&ﬁsnb plfsa%éalc?ugi;% WF‘) | gitr}clg{] Sat(s)galt ﬂ{awgceg%cp? gcrmlﬁanor(é Comprising a |
30 Seagdingr TMIR2C paydeptiint thar is afdchiulatedewith one rap viorgyetf eﬁhe following:

f ohﬁ 8¥Y8£caﬁ§’ ac%%?agﬂ redib® n:xé?lglenttshgr cﬁl@&tsafﬂdﬁpddﬁleﬁ Oéx‘e’lﬁﬁﬁts, or diluents
a ueous slurri st al

S
pr & é‘i)nﬁjglc 49 @m@gﬁseaé ﬁuﬁrﬂ@ﬁg&:ﬁ fmcer%rgt}onss’% oy LA ectén&aélly, the preparation
debf suércgmpdsifiors agails yohbiswedhiryyeiing TNHRE pplm}ey@@ ith es or more of the
cr YO%B@LQ bggbrg Qﬁoh@éﬁ%@ﬁdhqpasaﬁﬁc &Q@W%Qc&l&r%lgﬁtlp&w@ndes (such as
a

55 o BB IS 4 B T Al e gcos
charcmsd er daxeths, achelaing aagereosish as FRTAC ghiafhione @nd |qher stabilizers and
co g?&%eﬁ@ S gﬂo/ A AN fon@ A1 bYBoredMAGE 8r AlideSmikkAWB @Bhsecific serum
and Yo aqueous sol ution, where mis 100-n.

Exanpl es of organic additives |nclude phenol i c

conpounds, such as mcresol or phenol or a mxture

t hereof, and acetone, nethyl &fcohol, nethyl isobutyl

ket one, chloroform 1-propanol, isopropanol,

2-proranol, acetonitrile, 1- butanol, 2-butanol, ethyl

al cohol , cyclohexane dloxane ethyl acetate,

oy o o o o

r| st ate

T



One enbodi nent of the present invention is directed to
an aqueous fornulation that allows for stable

wO 000g/012353n st or age of a pharnmaceuti cal conposi PEDNS2004/024738
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wherein a crystalline TNFR2 pol ypeptide is the active

i ngredi ent used in the preparation of the

phar maceuti cal conposition. This formulation is

useful, in part, because it is nore convenient to use

for the patient, as this fornmulati on does not require
anylbwit k@ eshppey propriagesiiinaby dis adcomiagee ish appopridteindistry, standards,
S obﬂéstetvgﬁllesofna}J AISQ LUe que@ rsHéﬁ' a@tbbﬁpl élc%h(ne Bitned &alﬁﬁé s @omé)o?ents that

Iqu| reparatlon th contai ns one or nore chem

subt %e@éoyaq g@&f%faut}cﬂ formulafiqns Be Presepfed dh fergpstam’ ihgimaceutical
of Satanteasald"yEdyi Madkbihublishing \Cenpsy, Re©aNRA,i 1980,i ad in Shet M@dbook of
di ﬁﬁa‘”n&&ﬁh@&) Eggzngt(t)sl %Bﬁs%d Jgﬁtlﬁymtﬁ%eﬁcéﬁ@hw&ﬁtﬁh Aks)so]glfmon and the

fOfI’TU| ations or conp osI tions’in an approprlate

%ﬁﬁ?ﬁﬂ%%ﬂFPHQFG?H@WﬁPatlon Conmponent's of
Ph ar macbihe estlodifmentnitik adniempBted the: tiprfagdationpli the B@GbH ik p@bared in
COMpiSto tau@aoﬁ Rl aaafhs Qontaén i H%Qtdtg%gﬁu@gﬁ&%&tn‘aﬁ‘ arb i fbted 5o

crystalline e as

or Bikdhee a’t’ifhlgthﬁéhafl SRR ﬁ@mﬁs} fre adngnistiatigy s e ldedgpproprately prior
exmmommﬁwamtlsted in the paragraphs bel ow, many or all
of whic [ ' . .
ot 1| TGS BNR bt ST Sy GRRLLRL S« s o
t heft P femmistion Rofows Stlt?éle\farr Fiesess aeé rtﬁahlama@,d fnofopus suitable for
I Ninhalgiedori pninfoley aipiiastion) fonexaragle 1 ehed@mef péwdaid Yor the preparation of
ap&(‘ogarfbrﬁlggﬁto(ﬁg dﬁra flﬂ‘ﬁ’lg{ee ﬂh‘!ﬁ? tlp:ﬁa %ﬁb{p %’3}!&8? Icﬁ’ldb%%grmulated ina

first e or an
al Ydidpwlugen efeurh F%ﬂtals (1 Jdt vy of weh CYYtttls i & apby eodeent, the
u nﬁhblpsﬂtﬁodydthys a@edotb ppaé NAGu Bitdulation, Suck Mvein agdeods i@inulation, for
i AESEGheM cal s can be inconpatible in certain
|nat|ons and accordingly, are easily substituted

%#—@ﬂﬂﬂ@%éﬁﬂmgﬁ@ﬁtcals that have sinilar properties

but ar esdlia fpatldbne of diystals rer iedatty auittd it ¥dlubr@ry adiiBls@atiof which is

I%Mcglgr%eus r}ﬁ]_ tbtl'bqol%ri]ctal J;af%g)ﬂlrog!:lﬁeg E arg ldéﬁc%{t) %‘Il (le iyer Q}E other routes of

I OUS €O excl
i n?jP‘é‘Eﬁ“ ations (Ssp: forgrepplediCd Pﬁ‘ie’éé‘%*?aﬁplﬁ we 86/3?é§<2am 25/241 §3and WO
cosw4a3rers used for storage of the pharnmaceutica

Conposi U, for er ti

adni ni s{SArhg??rgﬂl 095 oft J&%&%XJ &g_pa]ls ]g(g‘%ﬁ grstalg %to%g ﬁeexbﬁubstantlally

Sqisdgated fgygglglmggq}mon orAglie@ @p%rwgesatg éqfﬁeg cKystﬁ%q)rdp payqlch:g in for example

lTEﬁlﬁﬂer)fomﬁGﬁfhle @re&bﬁﬂ ddntexd hlﬁ@k}ﬁésm&C'@b\lv&r"&é?fel@ to £dollécki6n of essentially
('.g? Bar{iﬁlll S Ir Ictﬁea r% 4 ¢ colﬂfégl[rbg]ggbe? r\xJ a%m? ‘rib}(::j b}é \g&l%Plfl or ﬁelow % b?f weight,

ac?rdJelouu‘tthﬁYe\umat}h 08 9prosibediment dhe invgntion piogides @ netthoﬂ éﬂr @apaohzmg a

acddds of&ﬁﬁ’calﬁﬁeh&ﬁm pdrfpagiide contptichSy proAing 1R ctyﬁtgﬁlﬁmﬁt §olypept1de as

addj L L Cet:ré oS Ian%un?dt' %Qt % poR erz{)‘rl asoastgtream 0 f rm an erosol and

the&gféseﬁt 9 described co &8§)P or exanﬁ1 £

r etdpieEng) thejagretol Bn chpubes f@uS@é@h@@ﬂhﬂaﬁ@uc h active

| ng r edi BoMpSptidé) Srkfdt)eﬂjsa)r pb&ﬁﬁers&;ﬁlﬁber@ﬁoﬂalﬂ}mofnﬁﬂedt Wth camers or surfactants,

Leroi dal anti dr ug:

é]ulta le carr{er %ﬁ”er%i ﬁclude lgcarbogudratt ICgpmono cchtan €s sugh as fructose galactose,
Ae$1‘éf§t9l S@b(@beﬂinti st léced)pdlup@hmdamsuwearﬂsﬂgse tl’?lﬂl%ﬁﬁ @nd the like; 3)

- di goysetadict, wel RNRiAGE Cnal@iiing rd@it@ﬁsf ahd u@rlmatdjaamaols such as

35

i Sg 3ulu'!-rto htofJ %htﬁleoﬁi b1 I‘I Cgham% rsgpo sue as 4g 1ur;r1]nelgor{%e and the like; and 6)

Aggr e Pon” [N gr él at1on

neaaasuc S}ltsarse@tm@ éodamp@rayep @éwtnd*eco atg.cand) thp ke tIoceasr,ls oabagdiments, the
i NcatriRA E;p#él@@é’dl B3ne the lgrop) e@ssikied of Qélﬁﬁﬁey ra@ﬁnoﬂau abBtfla%oybitol, xylitol,
Congltc?lx ucrase ﬁ%hutng bhlchndﬁ%gcg ?n%}cgrgﬁ_l Euri‘ aeIEtsgCélg be! nl%cl:t%dd f?om tge group
act to reduce aggregation of polypeptldes contalnlng

an Fc domain over long periods, e.g., two years or

nore. The concentration of the aggregation inhibitor

in the formul ati on can be between about 1 nMto I M or
about 10 mMto about 200 nM or about 10 mMto about
100|ﬂw or about 15|ﬂ%to about 75|ﬂw or about 25 mw

Al 1 . o s .




sucrose octacetate. Alkalizing agents ("al kali zi ng
means""): strong ammoni a sol uti on, anmoni um car bonat e,

walc@sissd am ne, dii sopropanol anmi ne, potassi unPCT/US2004/024738
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hydr oxi de, sodi um bi carbonate, sodi um borate, sodium

car bonat e, sodi um hydroxi de, trolam ne. Anticaking

agents ("anticaking neans""): calciumsilicate,

magnesi um silicate, colloidal silicon di oxi de, talc.

Anti foam ng agents ("antifoanm ng neans""):

dicomistirig@Osats of Sittredidsi tgle sats oybspltipida riatly qcids ealts Bstidg salts of Co.ue

n?ﬁt@%m&s gﬁyast%gdlﬁrﬁ] Qpﬂges‘zdlhlﬂ 1411% iR @Mﬁh&rﬁﬁ& Bfle taR€include salts

P O e vt L On: h ldtant n1h dr%adfxte In (c))nre eu%odxment

i ®f t“ﬁ‘éie?i‘ﬁ’@’ﬁ]é?ea‘?‘fr%‘i]ﬁ‘°16t? gthﬁ%c PIEP-rif SEOSHET e g d O

actedsc sttt st ofl tyupichndeteagach ds y@%am@h@#tgtﬂhmh@g@ﬁ@lg can be used

SYg guﬁ&ar@&@lu&”l?so& ﬁatld?l@ld)hflé‘ eend ﬁglhtcﬁho oF ery<dlge rp‘élypeptlde to
0]

such as sorbit Addi t.i n
i gefagiae the(a‘fdﬁl‘ felméll gggbeﬁaﬂglllnbeg 1% iy P 1o %Xamglut() 1% é r%g%ween
hydrioxy.anbsedee 3: lbult3/| at ed hydr oxyt ol uene,

hkig%ﬂ%@ﬁlﬁ&g&%hﬁ%d nmonot hi ogl ycerol, pr opyl

ga sodiumbisul fite, sodjumf

Ja1 1 ox it AEemR e, A B BT OEy B G ST el ige sl

S uhiitable dbrostirgie, in s1BpdHére rcothprisap deplagion e ersstalizatise byffee the mother
leQOr)C&M 2B ?qh%gsn go‘l’&rentusiﬁ yEtnanbtﬂ@embSdnH&t Qﬁ@ St s1h1§y can be

nitrogen or car di oxi dé over| gen or..ca g(? .
CirERRREOHY B PRI 0 P BB e HE IO BUEE op ene
a swdodd orgnicpbleénk breddisvertb myevatwatirnfglidwee by gvaparatign pfrtbq;@ggqueous
B ' 0 P NndpE i drilnd TB@NSpebially useful f
rrglglg%gl Elgm%g%&s Slémgs ginHksgatlgﬂrlrlac: efﬁ%. cal 1Jrf orsrrul ;ft%[f e01?1 yl 1r11sea *
dé&bcﬁ%‘&o‘?s éfy When the pH of the pharnmaceuti cal
CONPOSiTh oA sucks ergiidinght, te polg@&ptide h;yystalg) lob the drevntiow gre |cgmbined with
c qgtug Ezgargg adtdﬁliges Q@tﬁ 'th@ G?Jec'tl m&blﬂﬂfxﬂ tﬁé ﬁﬁ}rp@ﬁtﬁi@&ys'taﬁ Such a mlxture can

particu ln certaln, enpo lnen% h
e Pt I B 1 G FPHRC g, wher » s
r aiagxeerof ardlpOUihd 49%0aqh@uBsolitionp whae mHs | PRy eExafpleshd wtgaic Slditives
%dg phfgtglc %frg}ldull;dg e aplfn cﬁl%? Uztphg’noigor an)?turé thelQSf a8 Qéétone, methyl

be under st ood .t hat 1Jo cl t € e 1
aoﬁlqsr%(tl’éaFﬂé(kIS?PéE’b’é%"é?’yhlt’foOﬁ%%lH"ﬁpifé’ gs(ogrgmn?l %71’ Rfigo” acetontittie, 1
SOdutabqu Ribytad, dthe apohoypepbhedeme diogngacthyl cudtaly, dimethylformamide,
f O(flc% o%l:h!m%n h@:ﬁqe Q§)oftéﬁghmetﬁ¥}l&|€l c‘ﬂ}&ﬁé A& ﬁftyl pﬁéﬁ&ﬁo@l Qﬁérﬁalcarbon
ranges érab e patient, is wth t he
’toﬁ@’mbﬁ‘%‘éﬂi‘ih%’ﬁ’ Various buffers sui tabl e for
USIﬁqdudenhtﬂatﬁﬁar maceut i cal con‘posn tion of the invention
I ncl uﬂg(t) I'y %bo 0 of ﬁleﬁ»?ésént ‘?&@Lr&ﬁn S&Q&t&ﬂﬂo% aqgetofi&si%hﬁbmlon that

phosphate or their rogen or di hydrogen salts
L A MRS AR P&mgfamceh‘r‘f’ gHish Wik ‘?riétaﬂme TNFR2
aCholiperfiitd RSB atieCihdrédiheysedhl B mrefacitich ofethmphiamurautical composition.

ac’ﬁn a%o uila'ﬁ ug%}{ g)%%/l%?éaﬁ&‘ t) is Me%gﬁ@ﬂlg}ﬁlﬁ?us@ gy tﬁ) patlent ag this

varil ous di et hanol am ne, anmon
caﬁomlﬂvawedoeamwwnp R iRt weh BopyEratRg; s wedlerer 2 solition or
aClhcﬁild iﬁm&ﬂ&ofslrﬁeaﬁab d)earpﬂlh@.ﬁds piaparatied &phaspinabe, or more chemical

ugia%!:elél q]ss%p/ads R A Q}ﬂ%lﬂs%ﬂglﬁ ﬁlsﬂuna g ‘gﬁl?u:l wl Ghidlofents.

accept a
buf f er i Regonstigtinn mfbmﬁwﬁowg%ef BehiPeptidpcoigly F  Fgtah &élﬂ't@m or
S Ugohpasiiohyifl ﬁxo@brloﬁﬁateoaum bithharsedtteanfbiydigni de, or a salt
t h8r SToL N V=R Te Y o <X uggﬁu‘ged in order to obtain the
Surrabp uf fer is sodium phosph
f or mai "ﬁhﬁaPrPﬁeﬂg)hrfﬁ%qe}ﬁ%@eﬁﬁ’tnPﬁan EoPHRRSELHY REL S, O 3 ﬁ@%ﬂn to a
P HerbstaBline I TNFRD Qlolypépti@X @nfbcibedastetdtoge ios marenwft e following types of

ef [l Célee I"c]stor te):}lilcflpfle% s 11?\‘£d B'ﬂleSpaFaEi‘?}ﬁi {llw@ nﬁtgy !)reaﬁ%f @ﬁl@l{ AL &valR% from

be™8SEd i N “a so I on at an at
concentration of the buffer in the fornul atlon can be
bet ween about 1 mMto about IM or about 10 nmMto
about 200 mM Chel ating agent® ("chel ati ng neans",

al so call ed sequestering agents'): edetate disodium
et hyl enedi am netetraacetic acid and salts, edetic
aC| d Coatl ng. agents (" coatl ng means”) : SOdI um

o o o




hydr oxypr opyl nethyl cel |l ul ose, hydroxypropyl
nmet hyl cel | ul ose phthal ate, nethacrylic acid copol yner,

woredolplases | ul ose, pol yet hyl ene gl ycol, pol yvi npCT/US2004/024738

acetate phthal ate, shellac, sucrose, titanium dioxide,
carnauba wax, mcrocystalline wax, zein. Colors

("coloring neans"): caranel; erythrosine (FD&C Red No.

3); FD&C Red No. 40; FD&C Yell ow No. 5; FD&C Yel | ow

No. 6; FD&C Blue No. 1; red, yellow, black, blue or

bl eenduercidl eyppliegs. dikwitléde uidenobdooti Rfjordig@ntkdl in the art that the combining of
(" @ﬁwmoﬁé(céﬂﬂ[)ﬁht@% KBAMRed in ﬂ%tch%ﬁq%@@@éaﬁ% Q& gn?% ?5&1&‘:&: order,

acl entisic a

acid edet| c
et AENGt ﬁ%?’%lgr ca(Sl)a? dg‘fﬁ st praddle, o ]laéttaé& thBétgl}ng; mpdider can also be added
(" et giddabi hg Hrsaheto)be uglalsiood hyoaddfordingey skilt &l thd atithat some of these

5Su l:lfeﬁﬁc@ls caib h‘l@&ﬁba@dl% l:&iﬁm E&rhﬂﬁﬁﬁén@ g | gé di %"l)lzl, fuje Iegsﬁ}r _Jugsgtuted with

er.e ul os e, U r |
e et pientFgh DoLtAtF BT EES (o FospOPH Rl v mirs, There i
anbtowblg, indii geregirding the nutabiliie oy deeiouscéombmnidns 6 dxcipients and other

Coﬁlg@@hen@st BY lmateaid Iphesdny iATEME I%Qahplen%hwn 2B | Y ?orr dtqrage of the
osodi u%n1 %I ut anat e, or alné;eV ower 0| , orang (1

MBBWWM dhe ﬁ@p‘ﬁf@‘i’ tAr rf{‘ler@ﬁl}tﬁ qdrmnrsggp@n (see, for

10 0| bxamslt,m&ﬁrgéﬁomé@lezrm&tz er:22@kpgoml , tol u bal sam
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tinctur Redi%an dobids ¢ "XMVM’ Qnegﬂsqc L, acha iaLlLll Jcletlc a01d citric acid,
Hu ctants I sture-rtefalning neans’ gly

gv%arécnaél gl}yéxeg{f oric ﬁ?“é} ﬂi)?t%dr@‘fhif’% Pmd gjé]lxodic@dptnc .1qqplpp§?lppnc acid,
baétélscd pliosphatiowsilt sulfeneid, artarid aaidoind other auitahieliocids | anol i n,
hydr ophjldve ifgte %%ﬁ??&ddm\%ﬂ L&y ln &T&l@t can Xl@é l)f?l We dlgcleg nFl gtesenﬂy

I%s/e,%g%/ ene%% ol nt nent, petrol

pelTHPsE TRPOSHRP-tTer SRS foedha] injeeion S%a%l%?mfeﬁ nﬁwb ﬁﬁﬂve ingredients
sqmeihchn but 48} aeit lingifed @6 S101-Stg@bid tahit InAArMOhtdIP AASS uch 26,a66F @fample,
oi {mmeqlmgwgn%ﬁqmg@@&géeycerl des, diethyl phthalate,

gl ycerin, npno- di -acetyl at ed nmonogl yceri des,

pol yet alaxes Qe : apellant, migans): |b§‘}@6€|’ dlcblpqogllg@qum?thane dichloro-~
t r fetedflogrbetiaid, rseuueane B@bapemfchmmmaﬁm&neﬂﬁﬁd | ul ose

acet at eAEEE&Lt%Wh&bﬁOI‘Q ia’[;l; glwﬁ tion (n]‘n%%& anr "

poI ners used Tor encapsulatron ol ;
cr S‘?g"fs&‘flﬁe pd?apﬁgqqag;é)'r ynvgfltecb@{nw @bgqatgglaryppréglng rﬁ;mable aggregation
bi iohibigrsC mtludbetht \aeting. acls Ahargifihe/ BRV0S, Liagteind) ewhmh can act to reduce
b' &g@gmﬁi 6fkb|ol§pé’§%s pdn@tg:gmg raﬁlgég’dn%rnperLMFH; %fwdf e, & 3 T two ) years or more.

yneric cafrier ma sin

V‘%&‘“’E“n‘fﬁ%s"é te a$gf<*a%atr?fl Yibite ve) ﬁm}lﬁ@ﬁ %Wé@tween about 1 mM to
PolM,oredbsut US @fMito #hsut ROEmNID biyabeiti10 ndAkr b6t 100 AB, bidBodt Q5 mM to
ex&g{g?ganﬂvpajagou( l'ic acid), poly (cyanoacr yI at es),
poly (am no ac:lg E pon (anhydrl des), poly
(depsi @erﬁtoa@mﬁqmzwte( pgthxl jisebutyl ketone,
acductdse octacEihté, poI y (lactic-coglycolic acid) or PLGA,
?8: )(;X(arB]%lg% pt%’/l F"%ﬁéa?%?/% rélcr:]a%;‘ ysh‘()lg: AR %li)u%%ct)h?h g)am?nrc])glmg car‘gonate
( (%WP%% gwpr))]ﬁé@m yptaspﬁugélydr ey sodium bicarbonate, sodium borate,

[ (sodigra beatopdie) SqaZEtretide, Pédnyne( OF t hOo esters), poI y

g\é Ih ng lr I %@%%&%ﬁ@%@% rcgl?lum Cél ca%s) 'rrfaénesmm élllcate colloidal

y
poﬁ‘l%nr‘iémdé’lt%m n, natural and synt het| c poI ypepti des,
al gi nat stifeagink @iﬁSGarﬁtbdmﬁﬂnEaﬂi"Q&ﬁndﬁﬁJohél Anbiviesne.

col I age i NE n
olig Og a%fél {al‘é} Ilr (' QhﬁngﬁLn‘?u eans )I;Jrfé Ib a0 (lieg &1 qdrﬁlulatlons of the present

€s, gly cans,
pOPaiRe chva- e coaﬁem%iﬁgﬂ ferdwgmeup@naamom&t@erfpwlanmmclude amino
W dcids @il apslydidt @d peiny, pBEitingl @gefits Wechak EDTRr 88 @Wﬁt M @R e-radical
é%ggg@érgt&i%{i/ ée(gsslagggﬁi?lp r%an?ru tof. u}ég]c?tlc?}lal gtglto;nge]m% tuhclPude ascorbic acid, ascorbyl
formul ati ons of the present invention, such as
mul ti-dose formul ati ons, include benzal koni um
chl ori de, benzal koni um chl ori2@le sol uti on,
benzel t honi um chl ori de, benzoic acid, benzyl al cohol,
but yl par aben, cetyl pyridi nium chloride, chlorobutanol,
chlorocresol cresol dehydroacetlc aC|d

%uce a go@peptlde s tendency

F)




al cohol , phenyl nercuric acetate, phenylnercuric
nitrate, potassium benzoate, potassium sorbate,

w@e@pspisss aben, propyl paraben sodi um sodi um bRERUS1084/024738

sodi um dehydr oacet at e, sodi um propi onate, sorbic acid,

. thinmerosal, and thynol. The anmount of preservative

included will be in the range of 0% o0 2% (w v) or
about 1% (w v). Solubilizing agents and stabilizers

~ ("solubilizing neans" or "stabilizing neans", also

r epadmigntk, bwylasi Igitakyanifol, gylagieytisxytdh@ns bypdpDdSphorOiis acid, monothio-
F@&h)y %%ﬁ)gaﬁanagodiuﬂ%sgﬁiﬁesoﬁlla.tg fér&lalh{{ﬂgde sﬁl%xg-rtte V\:EI nfm metabisulﬁte

ypepti de and] or i ze
Soft PrgRoeRe isHuRitxids. taorked 2 tqc?ﬂh?fely i) Alfsponiemplted for
adasedn inbibfing hadan®rc 8 Uittogel orCoapO SibitideOsverldyX aNTdgeS oOfarbon dioxide

SO L\!'é %yl ch%ﬂe%oétﬂgd 3 tth% lﬂ%ad%ﬁée %F S‘ﬁg G a‘ll%cps%ul{%g ﬁurglg ‘the ?’Eh%g process.

not In]teC u.ars
| act oseB uffering.ag fo 1 tipnsbuffering means ) maintainthe p%pfthe pharmaceutical

rrafot‘rmszetpn mmassuted) fanget F\E]fo‘:ﬁm@tﬂ{ of @Je (pEDABR utifdd kMiiﬁBElﬁonSiy&hat or near

h(year,%m Al AU Bk, rgb bewi p&ﬁ%tttgmthumoﬂ W%Sﬁ\)mdhtn BV icular, in

feconbi nan é
hyEﬁ“@% %hoéwpts %pﬂyf tRPmMgreyEee! (orPsitipn is within a pH range of about 4.0 to

10 pok y.et hyH angiofiho,s.0ge B.atdr ApH aﬁge)bvwawsmyw 7.9/ok 8352 to 7.0. Ttis to
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?/ep l)nderﬂ%g %ﬁ%géﬂﬂ Xeln%? (hllfg 8§§ ne(: 8) Dtk agl‘l)el(%)bglésolublhty of the

vents suc
et PRIPEREe &) %/eaétculahg’ngt%e ARl as | suqm WHW@\‘J‘F pbnhyaéoglet/e@es yet
5 wmlkeaiblditdred fayidnf, vt th‘iﬁcc(p@hﬁ)le in@AfidA0 Vagousisu el Gthtalﬁ§ for use in the

[.ut
g{ 1 ra]fltrﬁgeuttJar&&r{a!)s%h %? the lmvg 01& Bgluﬁl}]e Osgldnaeé a a11u sa S sodlum or aﬁoaassmm

yS|ne ydrochl or rco

gapheeeh %*‘fr?frtb%f&tyw&ee Oh@hﬂ'wg%nmalt% o Siasofic g, sodiu acetatolacetc
TV\RE]Epcﬁe@slunT viead) mdbic aSDImmpiny Sdafa*g ailﬁ(hy@@dyﬂlaxﬂ)%rmbh@tﬁﬁle (tris),
CoO eouUs St ahl excipients
S U%& %%{ns oﬁzg.g%t%?%c p%]ﬂllaga ﬁla neé ammum 1| carzoonae ¢ arfjmo um nﬁoﬁhﬂ%bonc
su?‘“’fdatlaém ?‘f’é’gﬁ’%ﬁ’h&?ﬁ? agd fpataelmee@aph@ﬁp@et pejasgium phosphate monobasic,

t r dotiiein actarsblitivg, INd @it iRy pldehaatuaeslly BRE tfi’dble'p@lﬂ'ﬁlftélﬁlg Qgent known in

O_@\%gt C%Pd@.{eﬁné%g%nglsﬁlgnabgadg Qr?csa%id o 1um'ﬂacg?x1d?é a2 sglﬁglergff may
t hsorbs mclygcrip ordercta ebtain ﬂ@h‘éﬂﬂefktfér @ne sumbetblqﬁmt %trhvmehosphate for

( adjintsigihg phar@]a(}éﬁt&;ﬁl}’domﬁﬁﬁﬁ@t&taeﬁ Fn&klr QH 6 an0nbther 3k8BROcate is a more
l eegﬁc'iéﬂ{ t?zsffermt) PIQ 5 i3l gHg 2 Ca%gtélit be user&qnea fo?uglﬁ%%ﬂhl’g than at pH 6.

unc
( sthatsprrcrseretfw of &mbeftea fosmlmyeetbhyttem 2Bt & rdhfoabet 1M, or

pa%mﬁthwﬁéﬂﬁasb@mwpll pol yoxyl 40 hydrogenated
castor g afmgp age sqxc\ﬂe]at%g mgelmgy also cape% sémlgs%rl}{g_g’g_@% Fistape disodium,

cetostearyl etner, pol yOXYI tearate
GﬂWbewygewheveﬁweﬁapestekwaw@ 60, pol ysorbate 80,

propy! ecwtigl A6 ("%a@g%@hﬁ) @Jdﬁlﬂﬁ’l:a%@ynﬁthyl@é?llulose cellulose acetate,

m)n c%see che? %e ﬁ)htlhaa ) etl!t cellS 8sreb%e %.tlf” at ecglrtléqjltg]@ nb}essiltmg?l{r%)ﬁlecellulose
ndﬁéfﬁ)é}tpwptlatnethyk@t!tltfet érfirmm@/t emtfatcéluloset @hthilge, aukttiacrylic acid

t rd@bcﬂﬁ%eﬂ&neﬂ@[&lluﬁisef ){Jbﬂ@h})lﬁé( ,glymt ﬁdlﬁ&yl%&ét@ fphthalate, shellac, sucrose,
sol. ubi benzal koni um chl ori de

benzet dlomﬁ’m g awaxtzlm1 croglettgﬁ’?e pyriZdini um chl ori de,
doc usat@sﬂaumm@nﬁkw@melgeryﬂnmxw RedNo. B)X:FD&Q Red No. 40;

9, Fzad Yausy INoS5) FHk.€ ateAdvwENo. %W@@Eﬂé No.Qf red @Mlo@oﬁm rBiﬁe'oi:’ﬂfe,nds
of t.he .above. The concentrati on of

Fn%lﬁlzers/stablllzers in the fornul ati on can be
B bx-fppsiinghmeans!). c ethylenedipmipdiaiuadcet®. 4cid and

t Qalds (EBT@NdetQQEt@ %@K’asw hd'ld éﬂﬁﬁo@i&yﬁ[ﬁ"«rﬂme shipg, st abi l i zer

|l ect.ed bi t t
ool y (oot LBl A0, D STRET IR Ao

not limted to, polysorbate 80 or polysorbate 20. The
anmount of pol ysorbate 20 or 80 to be used in this
enbodi nent is in the range of210. 001%to 0. 1% (w V),
such as 0.005% (w v), in single use or in multi-dose
formul ati ons. I n another enbodi nent, free L-nethionine
|n the ‘range of O 05nwlto 5CnNI|s |ncluded |n t he

Y r - ~ NP~ R A
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I sobutyl ketone, mneral oil, peanut oil, polyethylene
gl ycol, propyl ene carbonate, propylene glycol, sesane

w@Ros/owaser for injection, sterile water for i|iPgBUS1004024738

sterile water for irrigation, purified water. Sorbents
(al so call ed adsorbents, "adsorbing neans' 1 :
powdered cel | ul ose, charcoal, purified siliceous
earth; and carbon di oxi de sorbents: bariun1hydroxide
[ime, soda [ime. Stlffenlng agents ("stiffening nmeans”
): dfenng bid :: i'): poedeted séllglaseypurifi¢dcdiomis caglet y |

al cohol Fla@o@st ki p&ﬁﬁn@i ENEng nlila%{s‘l_dz aﬁétholepﬁﬁsgfoﬁ lﬂgnzalfdehyde cinnamon

poI eth excipi en stear aIcohoI, enul si ql
b gy B R sliglgs, Bepoeedign P, ofimee ower o,

( b@u@ pmsapnpgnrgmt perpasiing pil, peperanindspirit,avse of atrehgdr adse water, thymol, tolu

PObGh Y88 Garfllayailia itk SPRRSILNY and/ or

vi scosi{y-increasijn agents ("viscosity-increasing

means”) —X%%E?Z—&%M%%#% a&herrindicgns ghtfol. propylene glycol,

noswgtokar at e, bentonite, purlfled bentonlte magma

EZPE Io 3 Lnbﬁlgrg?taﬁape@ trgé-ﬁfl Hleans" .C %QEX %ﬁ{?&raﬁ{ |1a%§1h1| Hgfd%%ﬁlhc ointment,
caPBByfRTh i;‘géﬁv P’B‘F”B%té’°¥/6t83(1‘f5’ﬁ1g11%’l °1E'§‘F‘F%P§%‘é”ﬁ‘5ﬁ hydrophilic petrolatum,

10 m whigeetyeditul, bdsarentea nidinesty dqaataperet hyl cel | ul ose sodi um
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cel lul oﬁl@sﬁcxﬁ’&sﬂ‘ﬂaﬁcmﬂ,@'n@%ﬂsﬂ of ogu ca?%gﬁ Wg%?l@yrkdes diethyl

cellulose hydroxypropyl cellul ose,
PP IeEe B tAiBs oo élsacm%fsﬂ eoRliFeride) peglens glycol, propylene
meglyvpl, cetetinltieghe] citpect i N, pol yet hyl ene oxi de, pol yvi nyl

a|COhO|PdQ§¥ngg§§msQ&BR&LQQ@ egcoI al ginate, silicon
di oxi de_ col I oI dal i con di oxid sod|un1alq|nate,
U

tragaca%@ﬁmﬂ%&ﬁﬁﬁﬁﬁﬁgﬁﬁﬁi%%é@?@ Wﬂﬁsﬁ {9t encapsulation of polypeptide
(" syspist fonidalyeryean®lypeptis pailidapehiolehexl tav@s, SHEX pEIASRs include
exﬁbc}%{nﬁrﬂﬁﬂe qﬁf(ﬁl&fégctgdablg Bé‘iﬁﬁe‘?ss hhe n% Q!lrrler ?%Fggll’lgld polymer type

cal ci um saccharin, sod |un1sacc In, Sor bl
s of Uit ParPe SoPRIPIdf 2 My efghe Yméroti’ﬁff e‘%‘%iF’E?FSé‘S@ﬂgaﬂle polymeric carrier,
coinflatet foo rednipls, oiyaecryly idit}),. polplityefioadtylnesyr ol (dndkdl @ids), poly

Eg@%{gglgiﬁgﬁﬁ@s(dgp 1{3@?&? g@ly ﬁ]@eg &prasﬁg?%’actﬁ ggh Iolrl"nP{JA S‘poly (lactic-co-

d et} Wﬂdle?fﬁ?fpéenOFYJP&%OXYB}@W%{%)a Rl (F%pwﬁfene@ andeels &dioxgnens); poly
g u(mmylhﬁctmow poly (iyldroryptdpyl)ettiat rithioide pflmﬁgm@h&bﬂam@, poly (ortho
o)
gyésﬁﬁi ¥lf rﬂ‘%nﬁ XAI% 1), p&? g\%?@ry\agi dgrgﬁ 1%51%19 Cfi%ﬁy%rlge a%qf: vinyl ether
ne%?ﬁ@mers elawow Hﬂ?/"(‘f‘a'r‘ B‘B‘H’étnét“fa’oﬁné siiheticplyeqptides. sheingishrgtivose and
t rdehdssk Geripatives, coltager) Gitfat) adlin, I@ﬂhﬁﬂlMdS(hligﬁsaicﬁarldes glycaminoglycans,
m
es)%ff%\atp\ég’ga@‘gﬁ&e or%%r c]: g{rggt?oggl enﬁg-:ﬁ% I?hrag%ll %nca 1lﬂate E)og}go eptlde crystals.
kaol i n, Lﬁé@%@é——w&g@wﬂsﬁ%@ ewmmsnolarlaarﬁservanves contemplated
pribgﬁﬂeah ittei faRGllaGdna o€ khe prdslﬁlf Gy entiort; QAT Sltidoss HHEMtions, include

c %Ilz% ﬂ)ﬂl&l‘? %ﬁlor?de Sl%gzagkbmun? %lggde C;olﬁtllont §e%ze?tgotn§um( onEe[ %enzmc acid,

di si nt , MCrocry S I ne

celtepayl agehol: c‘?‘*@%’é’\‘P‘ﬁ‘elthﬁBléld@t)‘m elﬁ?rldeo plégwraa@n ghlorocresol, cresol,
p odeRlEdatetit) afiat @IS Satdban, ﬁlaﬂﬁ}hhmb&i; Qetlphies @be&l‘n@ ph&of Ihibhylethyl
pr %raiﬁclé ?hex!}ix%e?c]qnisc%tg phena t%3|rc?11tlc %?q/ Oriiassmglsbenzto % rpottaSélum sorbate,
gI Iywpwb%e m@ﬁﬁéraéabemgch%u Eﬂ‘ﬁ‘@t benzegice sommghtlehwwm, sodium
OI ﬂroplcﬁaﬁtb Werbib Ydid Memdgdsy Cal thyGe1dThY BB ﬁéﬁ@ff pYeiseﬁaH{'rBiﬁoﬂd@d will be in the
oACI tearic acid, talc,
g‘%&@n/gtt%ég (V\V@gj‘gta%%feﬁ/ gl‘ﬁ zinc stearate. Tonicity
nDdl fi eyolubilizing ageats and srehilizesy | (Frelubiizangsmaansdras "siedlizing trwew”, also

t Qefored B bhsednhlls@gng fpaits, C‘c@-@dlﬁtésbtﬂ &- Joﬁ)eﬂtg)] %a@&ﬂi@is@lﬂietsﬁluﬁflty f the
e C
SR TR BRI s o

nHX|n1ze the active |ngred|ent s stability and also to
m nimze disconfort to the patient upon

adm nistration. Serumis appr@dxi mtely 300 +/- 50
mlliosnolals per kilogram It is generally preferred
that a pharmaceuti cal conposition be isotonic with
serum i.e., haV|ng the sane or simlar osnDIallty,

- I o e




thus it is contenplated that the osnolality will be
from about 180 to about 420 mlliosnolals, however, it

WO 2005013383 under st ood that the osnolality can beCEUS1v64/024738

hi gher or | ower as specific conditions require.
Exanpl es of tonicity nodifiers suitable for nodifying
osnolality include, butare not limted to am no acids
(e.g., arginine, cysteine, histidine and glycine),

‘salts (e.g., sodiumchloride, potassiumchloride and

S ObH adredg? ¢ platnefeuticatijopposgiat Chramplebed solubiliging argly@bilige, agents include
gl bi& QS St 1148 {OQ@QES/IEQB«M&%@H 43 su@{&ge H&@s@ i gtl}m:&l xyﬂ?)? sorbitol, mannitol,

ntratl t0n|C|t |er | {
0 PR Sbie? Dot MieShhalimneth SR 2% SFOHTE HOyEKp g ineytsgR atbumin
10(BSK), t humarb 84 t(HSA)0D oxnwbonibmam B\ eddsioali FEAL hydtokgrdpgnhethiylcyliulose

er enb

5 m)@-IPﬁ\/I(@ r pdla?ﬁl&ghﬁ%ﬂng rﬂ %ﬁ%h&n@ (Pg@? %?&}B{y@twl&ﬂulose (HEC),

L ot TORFT 8P ROPEFEQleoRs EPoREPoR n g o gycerol,
s odiiethyselfvixde (SO apt disethglformdelie (DMF); (aining hicidd euch@an rodine, L-

s hbiRyaset sand/ sQiun$ YWeiEhi® Qﬁ&j afaﬁﬁeo Qﬁ&ﬁecl 911&4 B&h{ocm&ﬁm&%ﬁe and

e elixir, |soa000|ceI’|X|r

b | dehyd
CPEP P BIE G| Lol HETCBE i tp,  TPL A S8 G AL polsorate

10 o| Igagxywmwsne( adpalymel; @hd migdhmeoni ktpbitagt enpiell Bl as:  potassium
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?Méphﬁnlz @@fu@n ac%t§t9 paﬂ%)ﬁlun g}ﬁraJh Srﬁa%{xe%mm S ﬁ[%r f%@%ln sulfate tn]methylarmne

tate, mneL oi | t m nera
aI 8ﬁ‘8‘? tps VAN ] &0 e B?Hp?fec%ﬁ‘m “B%gé?f'éﬁ llnagn‘i?%Fé{APS
oi mqnolaaaiﬁ;e 260)-bsta-mombpdeeatei loy g uat a]n:e)follomlgl d Rafal | @bSsterol,

Su&i&haﬂglarﬁlﬂcg Q&djuﬁ&h %lfélyl %ﬁ;sﬂe;rﬁe ( ez{lzihf‘?(ﬁg al(te 1tﬁmW§1to§o and di-

for injectio erfostatic sodiumc
I n% %c&recie% Irf)ono ogi;mnle élp(rq, ﬁl@w g@cbﬁg@]urtct),wéety@rlcop(é ésgb]hizqacagpoloxamer
mehokyethylere\56 [stoaves, Ipolmxmléiﬁ cabterrait, polgaxpieto h%ﬁgéﬁdfﬁd@ﬁkﬂ)e oil, lpblyoxyl
c ef@@éyﬂeﬂ%@@l%ﬁﬁ@c&ostéag@eﬂﬁp% MPMts{eﬁé‘r'e fpgﬁfgpo%%bb pgfg]sorbate 40,

rrses I'TEOUH sél ecte
a nrg? YEBhAS %@%ﬁ A0y ey lencsalycpludiaggtate, progyleng glyepd ma@swém sodium
aslalgjllyuifamegodlmn gueamten Sorbias mafotam@te,&ﬁxtbdan ngalnbﬂle‘aﬁ] sorbadhi nibnopalmitate,

| ys%fbﬂﬁr mcﬁﬁ@e@fa@gétéaﬁc acgi H&lﬁmﬂq ul{i]lgﬁ {V ﬁt%r}fsand/f)r solublhzmg agents

car hoh rat es, . Q. m)nosacc ar

g@lﬁ“@aauﬁ*é%%dé beﬂzaﬁﬂﬁgléchloaﬁeaqu@mm%ym@% Gocusat sodium,
I i ivosgnol 3) nodéxgat ¢h attb:ged 9, filokyl 36 s, Ofdapol; o€ Al cBBmation of
rmthé &)%% 'ﬁlg Q&faechgatloﬂ)of &%X&e@&s@a@ﬁ&érgﬁ%e fﬁx%%ﬂn can be between about

mal t odextrins extrans starc
al A% & 3 weigl efess orakPH Ol g 2 Wxight |PFf6qnt nave qntbeqlunent the stabilizer is
s oeleétddofkgm Sybitgl mGan%d@taﬁec&ﬁatd polﬂaiyé\lgz dﬂl[aﬁeﬁliyﬁ) ®fitafives, Acluding but

cy,f(‘?r %{%&g%{) %{}Forbﬁymr g?iysglgatpyd THY 5: P(o eysor§3te 20 or 8% to be used in

xtrin an
s atPlf gmbodipepf isg the 86&%&?9@%%*9 0d@, (Wﬁbﬁ%@ & W%W@} mwgle use or in
W&gﬂl@&dsu forelidtiohd. de andio&fdeaines, odk IS)ﬁdlthﬁﬁeaﬁl the range of 0.05mM to

pOStO fs %mudgiﬂnlth% fmgtloanﬁ%%h&mt gﬁfr r-]r%et:ﬂ%?n%{(]:q 61 W gan for

phos organi c
c j singls fuge formula E}é‘fdelmM t9d Pra¥dor mpishydogafprylatigps.ng or
sol ubi | Sokert nES dissolstneBC ACdiche, 4hoRSINARRE ARBHIE amylene hydrate,

ethanm
0TS, 1 SRR WL e o s
scfa?tﬁ?nglyaqamyhexséw £hi£%, isopopy pleghoh eyl a@ehob.medwlene chloride, methyl
rmmhtgiwreama miSed] kilf wnmpﬁﬁlﬁﬁiyﬁﬁeegly@n Chrph B caftRfR, thBylene

},cé{lagésa S?ll % =4 90)14% ec?o%r st\él%g sor rbfotr I,‘ec’aon stenl ‘water_ for ﬂl%atlon

pgéyoxyet éne deri I ves, i'Ves;,
vﬂ@%@@ﬂ??flncrea5|ng reagents like, agar, alglnlc aci d
and it Sofbahté Salso Gl aﬁ&d)l‘ﬁentﬂ@ﬁdsbrﬂmg_@_lﬂi rbb‘wdei‘édc&hl‘iﬂ)se charcoal,

A d t
e SRR B L R L PR Ml Bt RS S

gl ycol , tyl oxapol; and 12) partlcular |ngred|ents such
as sucrose, trehalose, | act ose, sorbitol, lactitol
inositol, salts of sodi um and3potssium such as

acet ate, phosphates, citrates, borate, glycine,
argi ni ne, polyethyl ene oxi de, polyvinyl alcohol,

pol yet hyl ene gl ycol, hexylene gl ycol, nethoxy

o o, .




forms of crystalline TNFR2: Fc; sustained- or
control |l ed-rel ease forns conprise

W@ eaos8d3s3 nepol ypepti de and a substance (the PCT/US2004/024738

5 acet at eg@apg d' Llﬁ/c&dr%léds o

"sust ai ned-rel ease nmeans") for extending the physica
rel ease or biological availability of the crystalline
pol ypepti de over a desired period of tine.
Sust ai nedrel ease forns suitable for use in the
di scl osed nethods |nclude ~but are not limted to,
eaind MER dahgile Sydrbgehategircaste 0d,apidstdapid &bhol, cetyl
| Na18dhstt eyl @elerd @/L}? @e?r@ f'ﬂe;ﬁﬁﬁinsmﬁth eBexShi s¥ea%E§l§o%LIYéxﬂx951fy1ng
bi oco ti bl QP gner (for exanple, the polyneric
calft & “a@ggk- herein, the alginate mcroparticles

descrlb§ﬂmmﬂm&b@aiﬁgﬁ@ﬁgai&ggﬁramhﬁmpnhyﬂﬂhmh@ﬂﬁﬂ&mgmbl

descr U. '

g AL PR GiE LI N —
or cagnoes ed34m” acdtiogpeiiplatliulobee $deercarBabinahyldmhaElt sodium,
Fu Ea&ﬂ%ﬁ}rme@l RelbsB B kiSm Of2, tcg}ﬁgéeﬂa\ﬁe %dr&@st‘aﬂﬁé rboggnethglcellulose

addi.ti on sust ai ned-r el ease forns suc

ni %°P‘8‘Ba°reﬁ‘il?§F S T R RS A T fﬂlélosgcgy%ypropyl cellulose,

10 i nigideetipeapy! amthykelbdoed, nedgneging a sleminean silitss Nmétylcellulose, pectin,
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pof)(ﬂ'ﬂ@x{}l@ne( (ngfe ﬁ?flm glcofk%ld&lg epr & 55’6‘9 a\{g u%alt?: rs]lhcaon dioxide,

con H g ? and the
di o8 § ‘i°§} ’Bﬂ el f@w#g&a?m@tw f‘n%‘ﬁ‘d or gam c
sol vent Swee 59 i ; S abdgpariie, Gquaités] Abx@®Bse, excipient

( uie%rosg %@t@ge J}Qnmt(ﬁ 912@10 %elurﬁ rs]alcaﬁ Q}Jcﬁung ?alccharm sorbitol, solution

OS|t|ons corrpr|S|n |oera abl'e ani oni
? ggé@ﬁ&?fﬁﬁmﬁﬁ@ﬁsﬁﬁrﬁﬁkﬁFﬁﬁﬁﬁﬁﬁl%g?er a
oI ypeplablie, biadets at'tableadtindone deewsid podcydial @piniceded  sodium
' Oﬁrb())ky!né-hylgeﬁﬁlgﬁt mﬂ(\,gcrys@allﬂiggelﬂfsge) dexrfﬂj ?lﬁric"é]lmloge Igelatm liquid glucose,

bi odegr ad (% meric nmatri cés hav reve

t hep SY ?Wﬂpy rBicelnose. alﬁﬁhytsﬁlu}c’%fn aHOiyythylene oxide, povidone,
pHnﬁ@Bmmm$MMé1gmmatlon/degelatlon propertiies (U. S.

Pat ent ’h[gﬁt an@fo?éé‘asﬁcsgﬂu@ﬁsd( "Qi u%é]mé% ) ca\%ﬂu& %gena%eh leasw calcium

polyoh§0|l suspensi ons, sdOcC
Jibagie, r‘r'fJ‘F‘f“gelg‘O?BBﬁ“’y cfPlClP‘ﬁ Sﬂlﬁaée rf%}PF@@YSE#lmP reeltosth g dered
155?2’bhﬂ®e dborates, 3EUMbyexwmde ghﬁaleﬁtkﬁ\&ose%bﬁﬂlactbb mannitol, sorbitol, starch,
6, ﬁéb@latﬁéz% staréu&QrOQU&weﬁﬁg sﬁg%{' g(ﬁl?e@tlotn% ar e suitable

for contlnuous del i ver po ypep | hrough

admi ni sk egrapts {"tahlef taors cang pélglmcmémrwrytsh@ne cellulose,
depc[starmﬁﬂnse b@dlam, b(ﬁ‘ﬂ)loﬁﬂ'dng mﬂacﬁla]n p(bﬁslinﬁl dobRmf 9drén SMfcolate, starch,

|q£%ggﬁgkgﬁ jcr ospheres, nanospheres, or gels. The
above yste U. S. patents (U.S. Patent Nos. 6,036, 978,

6, 083, deop ccapshlg u10 antso (" lnbuipa 3. mepys" 33>alc@m45@rag4@1yceryl
artehepatd %gﬂedaﬁl)x s&ﬁr@te I mommaﬁla&e (:}olbrd’ﬂhylehee gl&coﬁ b dikir ts¥arl Yumarate,
es‘e%cea@ﬁﬁ aﬁﬁerd%!ezgtc a!u 0 ; ﬁ@d} at’ed v %Tb?e. orl zinc sfc)aarate

contr ol elease Crys ypépt i des
of the 4B PREINGTE B geas @Eﬁs'!ld?rﬁe@ o e gpdasules that
rre:amﬁbm hheacsmblhlﬁfﬁ Bf d@(ﬂﬁfoh b&ﬁe bsﬂloiﬁlﬂmof @pharx%&@t@mal composmon is

Pub %J Jegﬁjag% %@arntg P lgE ac V&%Dn?cgﬁcla nt's staal?t%rtaﬁg] also to minimize
lSF BHPh E5: therpetient wpon ﬁérmplﬁ%aﬂgn (Y5Btmis Pwroxw&inﬁw al-§P miilosmolals
a(pledkﬂogr&ﬁt haspefiily pafeirbd ﬂiatgqbﬂarmﬂ:éuti@h |c$rﬁtﬁ>§lﬁk)m be isotonic with serum,

S le Rﬁ?ﬁghp%g+ecorg%ﬁpﬁ (n?lafi)cp V&Fclh is acﬁieved %y acid\lltl%}:l o%/ a ?ommty modifier,

ose
6tx1§/ skt [t @gesmqlﬁyar\@wp frewb% 1$Qutopbeut 420 milliosmolals,
hyﬂW@'le atihyd beetuddykto®l thatl tRS&molality can be either higher or lower as specific

h |
cg.:?{)oxyme j% ggl %%E(Lemcmt' 9‘?1% r%%lgabgecl? &y Aydifing osprplglit inglude, but

acetate butyrate, cellul ose acetate proprionate,
cel l ul ose acet atephthal ate, or

hydr oxypr opyl net hyl cel | ul ose2pht hal ate), and synthetic
pol ymers (ion exchange resins (nethacrylic acid,

sul fonat ed pol ystyrene / divinyl benzene), polyacrylic
aC|d (Carbopol) pon(NMMVh#V» pon(NWA/DEAN%) poly-
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described in U S. Patent No. 6,541,606, which is
incorporated in its entirety by reference herein.

wWabibRA13368 ypepti de crystals or formul ati ons t he€BUB2000024738

be encapsul ated are suspended in a polyneric carrier

such as PLGA which is dissolved in an organic sol vent

or additive. Such encapsul ated TNFR2 pol ypepti de

crystals maintain the biological activity of the TNFR2

pol ypeptide for a |longer period of time than TNFR2

poky petdinitde® ammooiiuteizo argining reygdiey Heliding det gl sdlta . gg sodium
Coﬂgdrfdb Oﬁb‘t;assuinl |cfﬂ§ﬁcfé il \égdnﬁmﬁxq!e of sIJEﬁanﬁégr(mél %Eéré)sg d%Iucose

bout

&ﬁl se a out é nq ge tﬁ)e
or eé‘F%fﬁ’ YEEPr 2 WFH%‘F } ﬁrh‘? ﬁ‘é‘ce?er‘R‘Z°fﬁ1&? %b"é%{“P e formulation can
et bneteeptboalr eriMeEAS tor tibduie th fMotnabiuy 300ethMi 16 ohénBBdiment, the

5 ab%lﬁ%lty]rgodm k Qodﬂgpéﬁonmﬂm J‘on& t%.ltlm 1 o?&‘%tto %T%mw ﬂ’ngnother

0 sodi um phosphat e, out 0.75%1to0 a

i s Bt AL A 4 s R Gdlorde paesnt
about pleifeld (whial odangii flevdled hid/oanstdraed erdadé REG, compound
L- %&Ud@hﬁ@ el%nlspglccrhglﬂ:l éh‘;n? q)ei%e tnlantl'wa&Y%Frgftdq gohgt%fm 5%8 ut‘é)lu]balsam

to abouf 500 m crom)l ar) fornu

a nwé P e%grtmgsdlalwglm oil, <toH1e01Ip?qttetg??d ik Mteﬁﬁqprppxj myyigtate, isopropyl

10 anpiithibte, sivboldeibndiplt, mlilehaé ofphayris £eoholC orkylddGerROE ioliveOdil, peanut oil,
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005@55& S8 Ssem: G”ﬂ!/ mybe%{ yat all éu@)e SIIE&EBE?] erE Rt ?s§ a!;fg@w% sterile

@’ﬁ?ﬁﬁﬁglne about.” 25 nmM so |um ate, a

s ORPUP AT PP, mjecHep. sadtsmstai%oglale.dagféleawecm 6 2. In

anot her Wetatoepbiling Ne Saei-fepdithe aeanst:al | dyslemdti@Bg GidPthicone,
or qihbf.gt.anercept reconstituted fromcrystalline form

has a hjgher |evel of biological activity per unit of

et aner cBpE R odBeRise fhy BRempLsusicel compeifiop c@prises a compound selected
pr &pathafollonisg, ot dae cinthiimtidnaberedn BRI ¢ 8ids @lBIDAtglytRe, bfinine,
abé%b’%ﬁh 901dngllﬁ:{rﬁ{§ ta@hl i}@iﬁe a+}?a§h%&ge Ltax%e J‘r(ﬁ@ ?)e ?atébo%%drates e.g.

reconstituted fromecryst rm or a
abiBeRPsao%arigs By &t gluqu?aefméfe%?néal@@m Ynogs, gREiReepylose, ribose; 3)
r edigaerbiridbytspeh fas Aibress, ysdhalbde] m@lEsQI Bcrode S4)i ﬁgysacchandes such as

F%h&&ﬁl@ @e?ktrgng rstaE ﬂl ﬁgégx n_’lgﬁgy.@isaﬁlzﬁ els tnﬁnn?t‘x’)]fj}{/y@ ?llac ol, sorbltol 6)

Act|V|ty Inﬁ%qc ano
pr BYFTIRiE 2cil, pilchipgic g 75%‘/&1@11%\113% astgh aspagh] yelgdextein hydsegyerppyl-5-
t h@rclsdeathin bridtalikep$) isbrgatly st lsthch BEsodidr Rﬁorﬂ@b}éﬁﬁmnl cdl@ndenm%nesmn
ph&foﬁ@ec ﬁhﬂsﬂ, ?@4 ofcsg(ﬂm §1|1 ogansnﬂi b&gl: dnc%?rr(])gl{lgré r§061a dS amn%mum

he steps 6} tes I Ng e actrvit he
foﬁhﬁﬁp"é% & oxgeip seffsn @ucll §s taﬁéatqsw@m.aéqum ptate; 010) emulmfymg or
St olubiljing dgenslike ichdi® diEinOlmE, Qlytdhd niomﬁteﬁaﬂmmhﬁ h@ﬁbeaanolamme
37 1<I ia oﬂ%l Qig%gp 8&9}& ﬁa%r‘;’i?g%g %ola ﬁmlslalgﬁl l%agey st%anc amg sorbitan

pol ypepti arf i
z EPGolate: Hiar B"r‘i‘e‘n??ﬁﬁ?aﬁ‘tet B °tb"(§|s?FP1tan'lqﬁtl‘§ﬁYeﬁfR9iYﬁﬂﬂ ideriyatives, wax,

hegopbiikihflak defivatiyes,edotbithon adriv@iRespfl 1)badcsre Sncﬁbﬁsn{gofeﬁgeﬁth 8ke, agar,

apaﬁ)%’%ﬁg acEdIQa]n&] ?svsgltsg%.&g%xﬁm, %2#11 g(ggvmyp%goho ,l\}oleifréth)%ferr]le ox1$ee%eehlf>se and its
pHSHYRiEcE (RIPRYlsRe cesbRIeei PalysHyisteosivenh shexyiene oalesl, |trippgpq1,e P 12)
Stmrtiag e n@thﬁléntﬁ Kl astsh@osé\&ﬁeha\k@e |lda@§e§éﬂ>ﬂ'ﬁi81§ lactfol gnc)sfcci‘lt salts of sodium

TNFE
Cryg aLsE ns%%h Jya%tcg?)%(ﬁ@ep €S, ¢l atbs lbor%fe (%,ycxglee a? Yn?nes?ogie%lglene oxide,

cour
ASPOG@@H allfe?%u R?lyet%lﬂ@e mlwﬁshexylwarﬁgwﬂemﬁﬂhomp@}ye@éenp glycol, gelatin,
ungewsiped-sicgcldiean. t hat t he pharmaceuti cal conposition
caﬁstgﬁd%ggs dod9r three nonths or nore, for six nonths
referably for one year or nore. Long

t er m stlé rofigy @refesred jexbpdiyprdie pls the deyertion. nesirinedhiglease Fpems (also called
ph%ﬂt’f&l@e&@ﬂldaﬁéﬁferﬁ@m&yﬁaﬂﬁﬁ TINGRS ol RtidRi Eulaafsecﬁf'mcﬁldmg sustamed—

I
Bl B0 REER B s e

frozen and thawed nore than once. The term "stabl e"
with respect to long-term storage is understood to
nmean that the active pol ypeptZde of the pharnmaceuti cal
conposition does not |ose nore than 20% or nore
preferably 15% or even nore preferably 10% and nost
preferably 5%of |ts act|V|ty reI atlve to act|V|ty of
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where ligand is bound to a solid support, test and
control preparations of TNFR2 pol ypepti des are added,

wa@e@soi2ids ng of the TNFR2 pol ypeptide to the | POUENS2008024738

10

15

20

25

30

35

detected using |labeled anti-lg antibodies directed to

the 1 g conponent of the TNFR2 pol ypeptide. In

addi tion, assays such as those described in Exanple 6

can be used to detect biological activity of TNFR2

pol ypeptides that bind TNF, or can be nodified to test

ac pelypertide exfd aTMpsRAce{th Vspeipitad deleset thrats"bionekteadifpethe physical release or

| | glaﬁg&}l taﬁﬂ{ﬂllﬁi' of ﬂh@'&n’y@zﬂlu@ {blqu{;eﬁﬁdencgleﬁ dHBRDAST & thne. Sustained-
lina ni.stratl al |1

Jease If%r{n.'s gﬂlt fo&gse & %g él(s:ﬂlqse eth'af{ﬁ:%udﬁ,ol?uy i}g mt hawggd ito, crystalline
rre@'NER& eéypentidds thiatare enciporatalf in suspined-miagse ubdne aich as a slowly-dissolving
C Oﬂfg&ﬁipidbﬁnp&y‘?r@ (o 'e{ﬂﬂlpﬁr Yt ﬁdl}ln{eﬂg cIrPiEB%e@HILeM pl%[%&rf Cil?es algmate

Q. N peptid
PeRRRLS B S b, e R BN i e bt
t hElPQQPGQﬂd) mmyhoadmm@tleﬁ Sc6.9831584)] ddmixed WERRch d ffolymer (including

| nioﬁlﬁatll? qloph@c[ Mﬁ;o@elsl) I & orTéhu::aEQ ifr leoaﬁnp%m s@ﬂu%ﬁﬂe?cqe mIpf%ﬁt Further

ra.artic trayv
PR, P RO BB o) RGBS dams s 2 pobmeri
s ubystraideusheraut esxivgy ofbibé esivé mpeditnt eml @tailgd-release means such as
Coﬁﬁl}‘rﬁ&bo{f& éx%ﬂ@'lqﬁiA) @ 8ikpeitt LWakhe gfﬁé{ﬁlﬁsolghase and the resulting

ad ni st rad e sust ai ned_ rel ease from

n%nfngtOg is H%C,Bl&lygp 1 tP é‘ﬂ’foé?jwﬂ?‘r apq,]j)réadatcesalyents or additives and form said
suppwsartumm €55. RetprysHb. 69RKRO0AY; | Djectatdy exdl GPpMpositib@| comprising a
prﬁ&ﬁﬁ@&a’o@ r&ﬁmmé B(ﬁ&s%qhaﬁge Hl'clll Llssan aH:pe§ter a%@;%g&%oanqrat least one

ORI P A0 LS Pt SR B0 it Pt e meri
Wheriries hatig| feverse thelReR2elat®n gpehipentiessdng ropbnklly eibrekhonsivie | goRtion/de-
Wi éeﬁhﬁ@rp %rogémJIU([ﬁs Oﬁala:ﬁ{ N8k, 06 9&{0@33%&’ 6%@1 ﬁ%gyﬁgﬁ?ﬁ&ﬁ&gs}%olyol oil

t hese ma%/‘ % agim ni stered by

r oUIERERESIOn% RP i Pt et T Sersrsiod CoPpRIHEl dfjeyrange of from about
seFar wt byt 30%r bysweeighe (f.$. ateyt. NABRAHPI0). aBeh doRage Sla@orms are
besuﬁz%ie%ﬂoﬂ%gmﬁsrhe%w %ngegf?cﬁé ﬂlgougl{ ﬁcﬁlnﬁstraf’i)o%qn %yfox*ﬁgfya depot,

accor | he chosen rout nistration

an By % P‘F Faé*dfa BhiEplagsor by H]Iﬂéf’cfP‘ﬁHf Bicils Pcebepanagpspheres,
s ughgefsacThorabovaslisteéh &7.51 phtente (AR.JPsaay Wbd. t 6036 078; 16883,534; 6,020,004;
| ngligatd, %%4?@3”945‘1@@@%{?&16 245*‘7@0)%‘?@&5&%&&% %t? %nnr%éﬂﬁy feference

aeand condi tion of tfient, an

FeBni My29qtier Fytainsgi ?fewgtro llpdyigleasforre °8FIY€?1V§t Robypepiiges of the
TNERﬁticawpmmssmeseuf susgined cbas traeoth shich dsehokd’lﬁhsc_ﬂmiﬁt[{n@,fc 2000,
Cr'ﬁﬁ%ﬁtﬁ)llllsd ﬁﬁeag—ej\ﬁifg% fIQ)En %ﬁéﬂa’?e%fﬁnbﬁ%buﬁgmn (S,!)t #,#1%%&32PA which

conpri si n(g Crys i ne e anount
n@ it ing;y napirad pobrRers (EqaER sodigm Heair foidy it @i frakic sum, or
USth@an),r yaiti-aynthetive pdiPdhdr? or Icelluiee dedivaids Methyl@fluléste ethylcellulose,

' %ﬁl@&}}egﬁcellﬁl@éﬁ@Mok@gﬁ%ﬁlﬁ&aI %gag)g}elﬂ%’?ﬁgt@ﬁc%%ﬂ% e hyciroxypropyl-

dl methyloellilpse, esp@]nﬁ carborymeiblasipose nesdepsaeasetats, Scellulose acetate butyrate,
adriluiess t ektetel ﬁbprioﬁast celliBset hd¥REplfiRlate)Vo K hydddagbroplmethylcellulose

a%‘h@l@t@) EI&JQ%L Hc?}%\)r%frrl 13 ﬁ&?&cﬂh?etr%ﬁn‘? ﬂne%acxlél?c%gld sull\?\%uated psolyi%rene/

times_per
y elyieyThgpzengy epofypergic (hsid, (CP‘TbOHOHj BUYMYIAMAQR), sToy EMAREAMA), poly-
artmm/m)‘ paly(yisglakihte pighalabdl; Raly(ver] Adhdl), pslasiayl Ip;’mge&le)t péHNactic

I x )o%él(ggcoﬂg cgﬁ %lyéﬁfl{/ %}%ﬁlg:taagﬁ?})ol%&gle% g?a?ldpo ge%}g}%ne 018de poly-
adfirsihusgicag), p X@Fﬁbdhﬁﬁth%ﬁd?te? é’ﬂ‘g@thf’lli’f@mn%]— 2egge), poly(ethylene—
nyield slechofr x@iphtatisne, foig@ntiyariigle solif(Gthodtef)) aadl pdh@giRarhiO adis).
adm ni stered by subcutaneous injection are 5-25

ng/ dose, 25-50ng/dose, and 50- 100 ng/ dose. In one

enbodi nent of the invention, the various indications
descri bed bel ow are treated by adm nistering a
preparation acceptable for irfecti on containing or
prepared fromcrystalline TNFR2 at 25 ng TNFR2 per

dose, or alternatively, containing 50 ng per dose. The
25 g or 50 nmy dose may be adn1n|stered repeatedly,
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25 ng of crystalline TNFR2 one to three tines per week
over a period of at |east three weeks, or a dose of 50

wouoshi1ssystal | i ne TNFR2 one or two tines per MWeEPKS1004/024738
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at |least three weeks, though treatnent for |onger

peri ods nmay be necessary to induce the desired degree

of i nprovenent. For incurable chronic conditions, the

regi men may be continued indefinitely, with

adj ust ment s bei ng nade to dose and frequency if such

ar e deefetheradedwentyofithe itveatiop atcludnTNER2lolypéptdeamystals @ficapsulated
Peeh Alehdt neRBl 6t Brrit:A8 fort indcfosphefds Mutt@ Rl glcgpgtgéugﬁ Qltl}m the matrix

i nvpl ves t he subcut aneous, | njecti

oty NP GV HORAk IRGE 28 st HBdaeghy smenre, o
cr yeserived inf5S. FRER2o. 8,641,606, Sthizh ésdindoypositst) druitscontre $y reference herein.

| NirRERI PhlyRPRIe UysARI £ f&ﬁﬂﬁt?onp e %klloe %ﬁa}fé‘lﬁ%éé b9 IlusE)Qlded in a

atlients, cr TNFR2 y es are
1o BT it AT = AR G HRFRY B8 saditve.  Such
deswrisedl TBFR? rpolpdptidec triystds mointatnu tha rbicloidahlagivits WE hhed TNFR2
peEcﬁyp(eﬁﬁ. ?or 2G&He S pedtd! f Sime BLA m@polﬁsp@lde)s 'in %ﬂﬂgé&lﬂeﬁ stored under
farm a % (néorses cattle, sheep, pigs, birds,
et 80“3"”“‘ f 4% ni mal that suffers froma condition
c oHsimtifs|Fmbbdimentse of t he conditions described herein.
In SUChThJ}&hﬁﬂﬁﬁls:an @&Fﬁsg ngoqp.fS't@gb%?t@@ﬁqg TRRY2 \I\% ﬁptlde ?Eetanercept

deternm ne COF in he ani na
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Al m¥rtn altqut/wlquM Lh%lnﬁlb,%out 40 olidt te riunF0nM G edmntipHaghhit€) abdaen.75%

a nto Bdut §2§/y{utﬁ§eab§ﬁt SemvaAl at%ﬁtel@'@h@f N’aC‘lj QASdBodt Qﬁ %IOchabfov%c %@7 0. In

B“r‘?t%‘ %% body surface area, or nore prefera
g ?trzL iR §gr BurePlesd WiteLovsteaye (ggtopt 1 1o about 500
anmhslar) suibd foasulaiiog SIn @riotleadnboditers, Uhet fibhdae belgwar pHS7.(0. 14 another

MO{diRfnt btgéj a%'céamal cdrrﬁlomgtcg}%{nse%%g@ &%&tadhne TNFR2, about 25

c r stall] ne E’&H ere A;)

EClRa é&‘ﬁ\t &3 SWW@%‘H&%@% \}’é\é 59 Wft%ée gaghgbout 1%
s pelgnogsat al 6t2heln padtiee abodin®ntalivra th exfy@dling \tahdddetCdr it Mtanercept
O r re&)tnaﬁ rtedsfl't)lmt @ﬁ aﬁlné Rtk ﬁas %rh?ghé}rle\gpcff %1050\%)3%%0&'% Fé{y?u%t( of egmerccpt

'ﬁﬁll t he ani na s condit Ion IS
ad i TecErRzed FHBTTeR} prenatptions.pthey FP&S‘?‘H%PH SHhBEPHE rAbout 10 to about
WhErmag anystaliige ﬂam;st}m b1l dtan@cepiEdastimet Yipia piystelBne@rml QboLNFBRE about

f h
p oiﬁw)fstgglgi t %?%r Igc%gt r;cgl% [Ru&& %éntx @rgtetllﬂlg fotrrg g;n Tiﬂsz Rg

48 D B "_‘-!_L.‘fv.j"'z. ypept i de
pr epar aki ;@nmothbmenbdmmageﬁe gnvenedsh ﬁtbﬂ&tae aCrédthold Gor @eawz@sa stability

ap@!ﬁﬁ?&* tl?et s@albﬁflty oq Q%ngal?rﬂ Ttl\ﬁ!”ﬁZ ?tﬁ%r &]%F eﬂhﬁ}ﬁr&%ﬁ e d composmon of the

bi ol ogi cal act’ivit
pof BB CrBRISnEHP s a%%g thq g5 e%%@@bfp%éw%rr@aﬁd pesording to the
r eifuealdl prior HQ¥pE, ileh @ima Ravestding ag esmpdttold chﬁ &€ for 3D MSnth and

I fme%rllxlfsl%%!s lstlezbzlﬁ}(l {J Qe ]Iforl]y%r S%rsld (ft%);l}'lo!ggt? Ithga% bil1 tP{ %%Lr}él%é zero to the one
e o Wﬂi’f’@t This énfeimativg @shelaﬁlbfow cathuddigthatian of Batdhes 0@ BAHtief appear to
t Wﬁvﬁé@@&@abdf@&ﬂ;ﬁﬁ@ yeﬂfo nBtQto?e'ivetl Gor Yoﬁg/@r 9&10@47 € a b OV e

dosage 80% of the
dosage :M‘fﬁ & ﬁl\ei &nt en%’a’frﬁ?e%célr COMAGSOHES Vliieﬁ émpm"ed long-term storage

achthfhas the aetive ingtsflient.royes taagtybtiliiee TNURRRolpmptidiay is gatld avemthd dourse of

ONtord3k cfilRf %1 QI]J'EE br 86248 Stated)atAs AR };@ﬁizﬁi' 'tliesﬁh@tgee dior%gger]:nh Gtorage is
ceuti cal

s e SRR i BT e
0 rfommﬂ'e or o3¢, ﬂ’gi resfrablyefb] dnppeaoNERR. polgtpeptorges ﬁlsoaatdchstood
d Il Che3QhaP fhe Qﬁ&%&éﬁéa@ Eﬁ%o%ﬁ %rsg)teraglﬂ{epasaa Hqfrid IatrQEQ’C or is frozen, e.g.
suitable for that medi canent . " Concurr ent ”
adm ni strati on" enconpasses sinultaneous or sequenti al
treatment with the conponents of the conbination, as

well as reginens in which the drugs are alternated, or
wherei n one conponent is admZii stered | ong-term and

the other(s) are admnistered intermttently.

Conmponents nmay be administered in the same or in
separate conp03|t| ons, and by t he sane or dlfferent

——y g w o —

e



conmbi nation with other biologically active nol ecul es,
in a manner exenplified by, but not limted to, the

w@ooobionsss on and/ or concurrent therapi es descrP@BUS2004/024738
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herein. This invention provides conpounds,

conposi tions, and nethods for treating a mamali an
patient, including a human patient, who is suffering
froma nedical disorder. For purposes of this

di scl osure, the ternms "illness,"” "disease," "nedical

c o#td20°C ongoldet. ally naﬂsmbntentphtéﬂ thaiothé' coampekitioh @ad Helfﬁ)z@raﬁd meedzl more
i NGl &B@n%atg‘lnﬁ" tQ‘F]lE'hwtrﬂhl% monﬁl% &(?r%}ﬁeq &%‘35& to mean that the

accaor dance wt nt 1 ONn,
medfitaroliarrigs akths Phrmecsyis! ﬁpetoetleudoas P?felPSa getyt fhemP9%; or more
ef frefetibly €5% rop eveh nofe m@efernbys toad, hideosTNEAERRbIP 6Y6Yup @PEHAE. relative to

Theik%pihe o gle Bt i

ery gt tg t nl(:ed gs?nrﬁlglrtﬁgb%wgﬁ Ql%])taageblA%g\:&tﬁ 3F %1% F]S]E‘)}TZ epolypepttde can be
TNEEHId P 4™y e &bt Bmber pf Assyys incpugiag higapd-biadinpnysrys: speh, as BBISA assays,

uselgrelizardi mbouﬁd’]lﬁ a [BclilfdaS@ort agana b(ﬁl&ﬁrpidﬁ@atfbns of TNFRZ polypeptldes are

th t t.
ag@ﬁfb{’%& ﬁlﬁ(ﬁr hat t a¥ %g%ﬂgéjg) e ?%atn Qe?ec ?]meg IC beleﬁ tantl-Ig

i nana‘wdlatrétfﬁtf ife Yecrombpnent ke W%mo@mphﬁe Inrﬂdd.}tz@, agsays such as
S Utbésaaatbed inBrandnidah bOME to laa&etlbtegcal dttivdty of €S2 A Peptides that
| Nl CAEO gLt f. the disorder

An i npr o@é%r%%tmoﬁ l{sﬁ%tg‘rﬁetgt% er e 1%Jnlge}1 " téli]asblflc}@%r Biihas,
pgég ent exh| hits the mprovenent on at | east two

0 ed by one or nore weeks. The degree

Of i nmp rA)sVI%EHQMelﬂ Sacﬁtﬁﬁs%ﬁtmh e gry@:ﬁlﬁl@ df‘N@ﬁZ 'Sy 90 EniQliration of crystalline

nations. may also e
o R0 FRivaiePs” P e, GiCHRT P < o BTGP L3tl ofitigh, comprisig
umta?élse Wlpblypepﬁdek jof IEepeaé ssing orystalline GNFR Y/ palypeptides.

i ndi cat QfySerti J’&@i&usrl%{ltg e tadiRAREABL Rl bgfusgch% &@%ﬁeﬁ%ﬁﬁ administer
illne assessed for_determ nin

e PO 6 PO B e RIA R B SHFFAERie i crarpi, v s
b astehlpm axtravatous ifframnustifiee, inthisienl, inveliediateal; oronbchtattdabudds Sy bolus
| 3]11]@0?151@91' B}Saﬁﬁ’nubﬁé 1%@6}3 n@ﬁlér(%ﬂltagfe ntte% 4{% %&ﬂ'xﬁfg{raﬁ&f f.ngl(lde Hstained

gtrat J‘I first dose of e crysta

¢ Bep el A RRIgpet 41 e fmpetonweg%% plefien, eyedrops,
Prqgeﬂ emmm,tlyns intledingapdiis] dynps, Bxagds,ma theging igan, dodi@pivil bfdpafations such
abl@ l!(;tlogko gg@}éﬁ_r & oiﬁﬁi{anp'o?to%tl ngabtléqg ﬁ{leit \f;fl)e% aﬁme l'llﬁFRZ is

| Tine ypeptide I s adm ni St ered
t r%%tmsﬁ’i?ﬂt tne°°§1y’ﬁ?5’t”6§‘i§h T PERES Frd’twl‘i&i?é‘ &y cpppopelythege may be
t raduiniateied by ntbe sdnwj err By, diffbrent frowtsf adiosey bs a(&ﬁiﬂi’kt&b&kﬁﬁ%eously,

a%epgggg, @}gedggn@gfyl cally possible after the injury has
I s induced by admi nistering

occurre rovenent

cryst alﬁpif”i‘?g’?aﬁ\%—eli%@est%‘t Uy eiSRTiRSE In AP Goffae Yol ey vary according
nenih gote raue df afuinisetien Thoaennt basklidey df edmihiktatiéas &fhend on
i rlgdhctﬁ}o?sras 58 n tttﬂ'g Luﬁl%gxgﬁﬁl of %@m&lgaﬁa{ ﬂe?% trgal't]e!’dotﬁé {g tsued res%?n%a the age

Con(gl ti ons, this gree O
r ép 5%‘%@?‘3/0%%?11?%@%& é‘tdl Rgotthi & %éﬂﬂe‘alﬁe ﬁtsme\realmeas ﬁ@rmant of
ofcryattllihee ASFR2A adniinittbred s wdergpodetodbe, th Qino@iA&f ciyé@llindd TNFR2 for

t %ﬁﬁaﬁﬁ&lh&n&&h&n@ Wlsmgocrrystaﬂgmt &lt}ye an{gf:F gt:] ”f‘]\lﬁ-gZ opcfﬂypeptide

one to six weeks, or ‘even a S|ngle dos

s UPPPEPRAHtics] GRmmopitions preryred nyneaTyEBlen WF&%S For injuries

or ac utleore emblidinieds the tnvaitioig brgstalins ENRED/is binisistdéd oﬁ‘aé M per week
t$ Q&%edﬁc@ledlsg?ﬁgrgpgongﬁloﬂ (ﬁs%lo gth&gigtm Ol:h!SIJ %L%C?dsunen is a&mlmstered at

treat nent nmay pear | nproved accor

i At ves Peft“ie@‘atfﬁ‘é‘htm‘iltﬁymb‘@m&%‘itt tqqﬂé%?fqdrwleﬂ thtet emey patweek
t e ag@nmtidneiselpeson o ial¥ yeatsicege oloddr. OF ntdrceatuleraﬁyctwmﬁ@m of
t rC%%}emrTqusF@ung qgltﬁpc%o eglg%gslelgnlnﬁgf%%&o bo ur dce ftrea anadt preferably is
should reappear. In one enbodi nent, the nedlca

di sorders to be treated wth crystalline TNFR2

pol ypepti des are characteri zé¥ by abnormal or

excessive TNF-al pha levels. It has been proposed that

a systemc or localized excess of TNF-al pha

contrlbutes to the progreSS|on of ‘nuner ous nedlca

o T .




| evel s of TNF-al pha (see, for exanple, Feldman et al.,
Transpl ant ati onProceedi ngs30: 4126-4127, 1998). It has

whe@s/osigyest ed that the suppression of TNF- al POEURL0gH024738
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be beneficial in patients suffering fromdisorders
characterized by abnormal or excessive TNF-al pha
expression. However, although progress has been made

in devising effective treatnent for such di seases,

i mpr oved madl canents and net hods of treatnment are
neetgeich-12Pnev’ ddiemitizelpiarfladoss maytbh edhgniftared, wheetraugt reay range from

?&?Pg{ m@dosdT® @kéf@lar}ﬂ HRO EQQ&E Eoz‘r:] ID glﬁta&;sﬁ ko gere gﬂé‘f%ﬁtﬁ%&;g}r HBlutancous
NEﬁﬁmﬁoﬁgég & BAGHGE. Pro CIOPSHAFTY o oo Ripesimegt of te
s olnwdslien, THF-EdUs hlailqaeqne tsoribed elbw ags ﬁdalém;r fadminfieningaa preparation

peﬁdc%bﬁfforliﬂyﬁ@on%%tz (ﬁrﬂe etr«gi t fallifle WZ% TNFR2 per dose,
g condition, The subj ect

vene gy atien
e PG GToUE 56 3§ 7 P ehg THo 3 He T o Y b acminisird
f orepaatedly.i rerticwaylyfori chionig conditionsr &rameclofisdmingiratian other than injection is
cr ys%& ahd §d3€ s 1831‘1393%] y(fﬂ@@& lufjgcc«;rh] %th'st%ncﬁﬁlpﬂglcgl &LCUCCS In many

redu0|n the effective anDunt of _.endogeno
bi BROTPCa TSRy B - PRISn | gHion SHIEPe SRS by i i g of about
t h2s g efdiysiglicf TNFRE-oed tp Hece tioied fes week bter 8 pribdicfrt keBC@{at @beks, or a
( Tl &f 50(;';@’(9l 'cglytﬁﬁtﬁl"ﬂ'l@m Qhesgrrt\g@ Eﬁes%f\g R Ydd féés?ﬁ]reg weeks though

di sorders are treatable wt ose

| SC
TNERESPY/ AReht Herieds may H%\’i‘eFFé%f‘éVJP induge thedlasied faeres ﬁ%unprovement For
t harueabfe, chanid coudition(Tide n@tmen maj betonfdiveds inddfixizlyp Wit adpdstments being
ca&sﬁe@ovcﬁ,&cdua ﬁéq,ugkysﬁguglﬂrc?‘deteﬁ'ﬁﬂfe@e bW:hE pau@nﬁ%wg&al l'ine

TNFR2 pg , such as cr [T ne
i ncl ude® °fagdﬂ¥fﬂ°cpa5ﬁ5l5?&eéﬁ§ aé?l%@? egimen myjofss (e gHbeutancous injection
ocdl Uk ingfkg of hadyuekighy wpen ebmalmer b£2y mg@el tsée @N crystalline TNFR2,
c oma{ms@@dw A clthe fORRARN xnewma@%sﬁesspg{v%%ﬁ Y

chem a/reperfu5| on | njur heart "di sease, i ncl uding
at her ost28gnteh ‘W@mﬁeﬁﬁa §‘€§%{§1€‘e TRRE BahepeRtides are; usefyl e geatment
¢ hefowsidical @ertddiomsas desciibgd aeil bfflicingaanthusian ainmﬂy Qachraglbdtd @ogs, cats,

heﬁfd& ptlﬁlidtL £t<,e) d&rﬁlagdl UfQA'H]arglé&ﬁ r(l%gyesccaglg asFéeF r‘s?és bllllrdse et(c %thy animal

cach eXI a 0 heart ocar

bt Bomerarding FPEPElege e oty é?ﬂdmﬁgfoctewlaqda&}erem In such
i Sipdtanndsagn a}ppspriaterqblseallﬂiyaltel ®@rmitdptdotitdzi tO B8 abinalseotly weight. For
v e&tn?%é: lzl'd@sre o§§§ I1 %g/kg %ﬁ&/ S@etcl‘sed R%%Hﬁ%gl thé %%98 tEl%ﬁned according to

vascul 1t I NC n
va % f glrfacglagﬁtan egn}plaafrcpgrrprtgpg ﬁowdg%épg/rg of body surface area, or
g r agtel blefd’ﬁblgﬁoﬁl, 5- 2Atk/mBoN Belp khef fe-akda NBE BmLbiddls Ssuchl a8 dogs o cats, a

tgbie%se d 15%%{ ff(l))gtig e:%% OIII Qr%ﬁlercgn%&}u%én ag&allme%RZ (where the

epti
F%‘pl?l%dio YB?P“@E ¥ Wreﬁeby@iyoqxareﬁf,d fo1ey |g?j"§%ﬁﬁrl(¥edsfr%ﬁ{§ @Spipe species as the
t h@riapi ieginfiristerddbg idj¢caat srebitr DftabRacld @i as mbke &fnedj[bes @k Qmtil the

| it 5L ATUANS Iy Raab BEART SR noN- | Scher c

origin, post arctron angl ogeni c therapy
or tr ealf‘n*’é‘?itflerf“é’rb“b‘@‘ffﬁ" pHisre the cpyelplizg TFRRepadwpeptide omthe TNFR2

C epolypeptiseerkavhstifuted fiohics/spllificoithat mgmdelereﬁﬁﬂkfgibwmﬁvm} b@mﬁm of

cohiaripSHONNEL AL RESEUANGRS ol AUSHIED 835 ove
ci 30eYsl cat bavgdussdrmpropriatels @aedsmaleee@grpeaqueaw blglo@% a5y of the

Dedrghine TNFRY pblBepifdd ) Fob 48mb3, 1{1@‘2@(@5&5 ablohtS@&n Be redicedNo 50% of the

8%)% d)gssgg%ﬁr% Jogag rgl)ﬁe 1'_{"&2&11- 7 nn§ mcfeixses blorp%%lcall actlvlg%t8w02t51% per unit of
W&@@MWemWr L St ﬁhe@eqag%tareap@mddﬁﬂ% th%ﬁ‘VqA@ the above
anoterg&adrIﬁﬂNtSHM dtthe@badt dsapeq bil ty 6090 6r Tslof SvEsTe@bd WY Bosages.
stemcell growh factors. TNF-al pha and |IL-8 have been
i mplicated as chenotactic factors in athersclerotic
abdom nal aortic aneurism (Szekanecz et al., Pathobi ol
62:134-139 (1994)). Abdom nal aortic .aneurism may be
treated in human patients by 28dm ni stering a
crystalline TNFR2 pol ypeptide, such as crystalline
TNFR2: Fc, which may be adm nistered in conbination
with an |nh|b|tor of IL-8 such treatnent haV|ng the

Y Y e Y - o o o L,

N




St udi es have shown that netall oprotei nases (MWs) are
a key elenent in nyocardial renodeling and fibrosis.

wabes/0128831 ni stering crystalline TNFR2 pol ypeppCTES2004024738
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i nhi bit TNF-al pha and the inflammatory response in
conjunction with direct inhibition of MWPs wi | |

reduce, prevent, or reverse disorders such as |eft
ventricul ar punp dysfunction. This is acconplished by

co admnistering a crystalline TNFR2 pol ypeptide, such

as cr ysihd ihvenigon TiERAndRdss theogeinfseatiomif diysattind/FFR2 concurrently with
| NBebirt Qdre offibid @rﬁé’ﬂattldt 6l ychnﬁsrte?@t M sag{e ﬂaﬁ{n{ in combination with the

ve adm ni sterl

ventri cul aa§ Em sf UnCtlon | VO g

. EEGHie] RmReR{ire) SO SO A T HOL PolYRBiet e rspare using
useryam‘llma ANKRPpdlypkptidest each druy_‘igemg bddbitigterell ®edrdispat6l a regimen suitable for
cr ﬁﬁg'ttrﬁ)édlc&rﬁle%t T@E&rrﬁ@éd%ﬁﬁﬁraﬁoqe c%pa&gﬂ%lﬁt@ﬁel)lg o sequentlal ttreatme:nt

tre tgents di sc] osed_herein al so may be use

£ Al 1 FOBBIFER R FTBERIOPF AEhPdeames Whichgse dgigyare ltmated, o
genketdircond yehpiopintlie pdnanigéred laupttert ané the bijter(3y ﬁmrmﬁ@ered intermittently.
Cob&ﬁ}ﬁﬁéﬁtshﬁa?rb% a%ﬁ@c@r@@ m tEeC!la?i'mQ %1: Hles@ a teago 1? t larﬁiqu tMe same or

ctive IQr}L ﬁrgml r TNFR gene, have eve

It foufeRQf @ENS R hei r bodi es and appear to be
hyperrespon3|ve to the deleterious effects of
enB@ge;ﬂmg‘sLSﬁNF al pha (van Greevenbroek et al., 2000,
At her os I eros Caronary. heart
i nsul i nfr esvle%ion Her?ams B eg%ds 4 rt?atglgg Psalleélﬁal%\‘sf’r erns:@#dﬂ’ﬁ‘ﬁtermg
becrestptling GNERZ dolineptigese v Biet cxdtalive ENIR2npodiipentiesgnay e E@hinistered in

padoBktfon av'ﬂ:]a{ oﬁ&%wﬂfgwilﬂ%atﬁz@ Mﬁfeéﬂlés 1H & nJINEIFQL hé’dot%zpﬁdt 48 Simited
c . or

di osed rei n such
crtfcl’s% IﬁofnR“éa U cé’B‘i““eﬂ ﬁﬁ%% ?‘FSSHbeSéFV& afl Ff’ e CrfiR Repvides
potoypepds, denrtomm raad tmefhods CkPatieg/ a bemalivh pethie ireliding a human

C OfaG&HE, vt ib Yuffé&ﬂghfrJneg%albﬂ’ r@hs%erm}%E ﬁﬁx?osgsa(;f R @sclosure the terms
dr U S

chalepLerplyeo oot 005 ootite Shehe SRR IR
acihigcaagpas vl thatgmy esdlwédlé%@t)'l estyram ne and

col est i EQ’caordaﬁbb Q@cﬁ HN iBvetiGdn| pa‘uEHtsalﬁ’mHg m@dlcal dlsorders are administered a
ozi |

chol est er u

o SRS e GHE i oL Shsng Pl Re 5 haaien e chapligp TNTR2
o rPOHMDtldﬁmn pe the etysialléne iforin of  fTYF-9lphashiclingaslutloVEk blplaireceptor such
0 rd@ rc@mamﬁs&’fmm Feh A3 %@th@{emaﬁlp Shrhse O’anxuhﬁerfng Y %Hp%cally effective

e TNER2 are used 0
pa | e nt g \r/g\lﬁ oap‘ﬂlg?/%ge'g W@%}‘gg’gt&kes%?ﬁfﬁ freaira vath e a@tr“eﬁ‘(f‘frio% and for
preotired swificERAY indng aveiaited iimpraveme tovar ibgdelifecn athlesr éne indicator that
atﬁaﬁa@t@ ﬂ%Vs%%rlwrihet aﬁhfer Cnﬂlnﬁpcr&%{nmt 1Ws1&%dl"g}§faﬂlﬁ" qK&E patient

P 1 Bl s TR IS i T YRS SEPBRLRY BF Rk Yok Th degree of
TNﬁR@vepf@htylp dptrntled basalompiek bF gMpioms nad deterodntdinnAby @ employ
t r@éﬁ%ﬁ%s desSed ddglﬁﬁjstena@ rt@ih@pé%@lﬁ sualeag H&ah{yrbf-gﬁ q{m‘gﬁmﬁresf 0\; rious

tre r ot ozoal ect1 ons

BB GG e St g P Prooin tosestld e auRsaple e
Meowopwit asdrémeefctberogaingnt ik soffiaki. t Tl@rhasepneowlﬂe’ﬁ theedh@den ind&ator or
t NRLMBE 1§3cfstaﬁfsf{eﬁﬁ39!e)!afnﬁﬁlom§ﬁﬁgpa§&1 %B?{atamdi iStrat; dxgn df rEh% ?il’st dose of the

Al DS and rel at ed nditia suc enenti a

cSRPRER <RpEsePin s SlF iRl TNRRE PPbysPifest Perspel e tasclin
armimieattlploxv dona withih etroatdp daya nﬂadiﬁaqmng tse Brairdo@ . theRFySMIliEETNFR2
h %@béﬂnﬂeﬁs Eelih% a&&ﬁﬁst&%d 1G rtr¥§ Bﬁ{e s&rﬁ}ﬁonqgl\!:gf?a ri’cg leyar%lgféttcl tgegtsa traumatic

r treatin rotozo | seases, | ncl ud
(15169 B el e SRS SIS SRR SRE  inuy s
Adn@¢¢®nally provided is the use of crystalline TNFR2
pol ypeptides to treat erythema nodosum | eprosum
bacterial or viral nmeningitis; tuberculosis, including
pul monary tubercul osis; and pneunpbnitis secondary to a
bacterial or viral infection. Provided also hereinis
the use of crystalline TNFR23pol ypepti des to prepare
nmedi canments for treating | ouse-borne rel apsing fevers,
such as that caused by Borrelia recurrentis.
Crystalllne TNFR2 polypeptldes can also be used to

o o o o oy r g o




in treating infectious nononucl eosis. Crystalline
TNFR2 pol ypepti des are used al so to prepare

woreasomIehts to treat i nfluenza, as well as t oPCT/E81004/024738
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critical illness polyneuropathy and nyopathy (CPNM,

an inflammatory syndronme that occasionally occurs in
conjunction with prolonged septic illnesses. The

subj ect crystalline TNFR2 pol ypepti des are used al so

to treat transm ssi bl e spongi form encephal opat hi es,

whi ch i Snpoeemay sdhdied beadmidhteaingotysiling TNFRRSpolyfepeitin@til the patient
d' BLESY antunﬁ}Bveﬁ@ﬁ ol batsElﬁ@E‘o? gue \éﬁoggﬁ iM%t Pdr u]icﬂ:gtoﬁ ﬁlcclthﬁlE Chronic

%alll e phar maceu

confpaes; B aosrer é*i'wae‘a‘??g b i PO, aqmpjpiiiorige &is megicament
t r opi e pkriclpE st ilegst panahasresdirs /etdl LiM- dne aS® 0@ tafe€ ehonths or longer, or
Wﬁhéﬁﬂi@l}h YA &ﬁ&l wto 51;[ lazleeis Qﬁ Svefld %mélif:_’l%{s"él %?tglgﬁglyfﬁcu{nt for treating

|nfeCt|0n wi th human retr0V|rUS

st ¥yt sendpigse Fe ﬁ@jlgg‘?toé geuferpapditippgra élfl%;h gosmy lﬁ?l sgificignt §though the
I nextenieoftibe peiaste dilngds Uiftamestencut phagkeppaax hpbdve® eecbiing to one or more
mfnh'fcdtd?g %@ﬁtﬁgnt Qrﬁ |b§ cénﬁﬁaéﬁ%@@\]u% af’iﬁle S%IQCOQVCI ‘g)r y ar x%flucedA dose or

33- 6441 b Mis a rogressi ng con
of "tqH%‘%p A% “%‘B’FH ha, bgen &f‘&&%gr Wé%%%ds itpier mayske| resumed at the
st erfgfnaldesl if symptms dheddreappéat.en acconpani ed by a Ioss of
sensat i fﬁnoﬂe erﬁlJagimgtﬁethe mﬁw’]déo&%@ Q;EQJ %rfert stallme TNFR2

con ition include cortjcosterolds and pl asmap

PP BERLTiEs b dOmIEh oSBTtk &?g@tlSam o een proposed
TNER% fystbryipepldcalized ehicse loH SHH-alhler @ntiibutany tief prvg%sﬁlm SByimerous
bem&ﬂ‘m cf‘éoﬁi%@ r ?Q e%ﬁﬁ; U%#]lgfgst \Ll%l cmolnp Pértcfﬁﬁe hR% ?e@!t% levels of serum

pl asmapher esi s, exe ary crysta

TNEY2 164 ‘%‘é‘ﬁ‘ﬂed’éenfs%"rwntt? BEEHYITSsRRETESiop fsges Poasemple Levine
TNEBR Ming S 238r8Y, 1090).t A @atetyri bihirsliseieds Qfeiksdasleddith elevated
m)lg\}ek Q)f' Tﬁlgalfalﬁ?seg 3! e)@dq]plef I-%[dmhm L0 wﬂ%{qtnmn%eﬁrogedmlgs %0 :14126-4127,

an arr
or 19B§) éh‘gﬁs Do apesqi s %é%rassgb (5F EYF-platagmighy be fheneficial in patcnts
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TNFR2 pol ypeptide, such as crystalline TNFR2: Fc, to a
gastroi ntestinal cancer patient who is being treated

waeomsasnt |y with UCN-01, thereby enhanci ng tPET/US2004/024738
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I n anot her enbodi nent, Hepatitis Ccan be treated by
concurrent adm nistration of interferon-al pha and a
crystalline TNFR2 pol ypepti de38t her than crystalline
TNFR2: Fc, such as crystalline fornms of |enercept or
onercept. Conditions of the gastrointestinal system

aI so are treatabl e W|th crystal I | ne TNFR2
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ot her system c disorders; ulcerative colitis;
i di opat hic gastroparesis; cholelithiasis (gallstones);

w@ansnessi ti s, including chronic pancreatitis PeTUS2004024738
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injury associated with acute pancreatitis; and ul cers,

i ncluding gastric and duodenal ulcers. Included also

are nethods for using the subject crystalline TNFR2

pol ypepti des, conpositions, and/or conbi nation

therapies for treating disorders of the genitourinary
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t rreginail S1d Vi BEBIagL st eri ng cr yst al I'i ne TNFR2
pol ype édldes uch as ryst al l'ine TNFR2: Fc, i ncl ude
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| un brea squanous
o Bpetioh SRS e e Bt ik B A espayio-
prostate cancer. Disorders associated with
transplantation also are treatable wth the discl osed
crystalline TNFR2 pol ypepti des, conpositions, and/or
conbi nation therapies, such &8 graft-versus-host
di sease, and other conplications resulting fromsolid
organ transpl antation, including transplantation of
heart I|ver Iung, skin kldney or. other _organs. Such
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obl i terans organi zi ng pneunoni a. Patients undergoi ng
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may devel op "engraftnent syndrone,” or "ES," which is

an adverse and generally self-limted response that

occurs about the tine of hematopoietic engraftnent and
which can result in pul nonary deterioration. ES may be
treated with inhibitors of either 1L-8 or TNF-al pha
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as various autoi nmune di sorders or di seases associ ated
with hereditary deficiencies. In addition, the subject
crystalline TNFR2 pol ypepti des, conpositions, and/or
conbi nation therapies are used to treat hereditary
conditions such as Gaucher's 44i sease, Huntington's
di sease, linear |IgA disease, and mnuscul ar dystrophy.

In yet another enbodi nent of the invention, the
crystalllne TNFR2 polypeptldes dlsclosed hereln are

o,

N a g S g



in a subset of autistic patients, indicating that
these patients had excessive innate i mrune responses

wa@pasor23aberrant production of regul atory cyt oRCTES2000024738

10

T cell responses. Thus, provided herein are nethods

for treating autismspectrum di sorder by adm nistering

a crystalline TNFR2 pol ypeptide such as crystalline

TNFR2: Fc. Additional Conbi nati on Therapi es Vari ous

ot her nedi caments used to treat the diseases descri bed
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nol ecul es useful in conmbination with crystalline TNFR2
pol ypepti des for treating the di seases descri bed
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in US. 5,747,514, U S. 5,691,382, as well as the
hydroxam c acid derivatives described in U S.

5,821, 262. The di seases described herein al so nay be
treated with conbination therapies including small

nol ecul es that inhibit phosphodi esterase FV and
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worepsmlizan host cells and then was purified toPCT/US2004/024738

substanti al honobgeneity. For the follow ng

crystallization experinments, the etanercept
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conditions were rods approximately 0.1 - 0.2 nmin
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35  but not limited to osteoporosis, multiple myeloma or other malignancies that cause bone
degeneration, or anti-tumor therapy aimed at preventing metastasis to bone, or bone destruction
associated with prosthesis wear debris or with periodontitis, Tumors that are treatable with a

combination of a crystalline TNFR2 polypeptide and a RANK inhibitor include breast cancer, lung

L
N
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propanesul fonic acid), pH 10.5 Exanple 3 Further
Expansi on of Crystallization Conditions
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0. It lswoszem the wpdgrside Obiu#l#l@rze‘tmmlm a@ﬂ@en the drop on the coverslip
is sealed with grease and placed over typically a 24 well VDX tray causing a vapor equilibrium

e
e

: V!

with a liquid reservoir of reagent. To achieve equilibrium, water vapor exchanges between the
drop and a one milliliter reservoir solution in the well of the tray. As water leaves the drop, the
polypeptide sample undergoes an increase in relative concentration which may eventually lead to
supersaturation. It is the increased concentration of the polypeptide sample that is required for
crystallization to take place. Typically the drop contains a lower concentration of reagent than the

reservoir, and typically, the drop contained half the concentration of reagent in the reservoir,
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ag%lq%%’gﬂi%gtﬂyh s rm E‘a{\gd"&? Yind &J € ofdd! Eéo l’eﬂ%ﬁﬁ by al Lm&rﬁ@ﬁs M@cﬁ)ltant The

I'Tzat 1 on procedure can ere ace
i nettrqesent plygqlsaﬂomeém theolgghipgn sylfats cepditiprs wersirods gprroximpaiclyh - 0.2 mm
eﬁﬁoﬂﬁgﬂﬁ Rbd Rfre bRRuded Waidut @B ,amGipydis aletibimedsediNmREe llthlum chloride

poc%&?g) gome o %heta%arce%{ yr?s‘aﬂl vlzek’entgste%tb9 B(ezjéf §Ract®hGnd did not show a

salt-like diffraction pattern, a result consistent with the crystals containing polypeptide material.

Some of the etanercept crystals were solublized and their polypeptide content was partially
sequenced by seven cycles of automated Edmah degradation; a 3-4 pmol partial amino acid
sequence was obtained from these crystals and was confirmed to match the N-terminal portion of
the etanercept sequence (LPAQVAF; see amino acids 1 through 7 of SEQ ID NO:4). Figure 1isa
photograph of etanercept crystals formed from a polypeptide solution containing 50.96 mg of
etanercept per milliliter, with a crystallization reservoir buffer of 0.1M HEPES pH 7.0, 30% PEG
6000, 0.7M lithium chloride; after seven days at ambient room temperature the crystals were

harvested manually, extensively washed in the above reservoir buffer, and the photograph was
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diffraction, the replacement solution can contain heavy atoms useful in determining the atomic
coordinates of the crystallized polypeptide. As a further embodiment, TNFR2 pélypeptides can be
cocrystallized with their ligand, for example etanercept can be cocrystallized with TNF-alpha, for
determination of the detailed structure of the TNFR-ligand interaction,

In a further example, polypeptide crystals can be removed from crystallization solution
and solubilized in an appropriate buffer for further testing, such as an SDS-containing buffer for
analysis of the polypeptide that had been crystallized by gel electrophoresis. Methods for analysis

of proteins by gel electrophoresis are well known and include staining a gel with silver or
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Ala Ala Hs Ala Leu Pro Ala G n Val Ala Phe Thr Pro

Tyr 20 25 30 Ala Pro Gu Pro Ay Ser Thr Cys Arg Leu

Arg Gu Tyr Tyr Asp G n 35 40 45 Thr Ala G n Mt Cys

Cys Ser Lys Cys Ser Pro Gy Gn H's Ala Lys 50 55 60
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STV o L AT o

V@[ace@ygto a solutmn containing 25mM sodium phosphate pH 6.3, 100 mM NaCl, then

concentrated to 29 - 30 mg/mL, for example, to 29.6 mg/mL. Drops were made by adding 1
microliter of this 29 mg/mL solution of etanercept to 1 microliter of the crystallization reagent, for
a final etanercept concentration in the drop of approximately 14.5 - 15 mg/mL. Thé final
concentration of the etanercept in the drop was found to be an important factor in achieving
crystallization under these particular crystallization conditions, with a final etanercept
concentration of approximately 15 mg/ml. being effective for crystallization in repeated
experiments, while final concentrations of less than 10 mg/mL or greater than 25 mg/mL were not
effective. The drops were allowed to vapor exchange with the reagent in the reservoir for
approximately one to three weeks at ambient room temperature (20 % 3 degrees C). Crystals,
usually as two to four independent nucleations per drop, formed and appeared as multibranched or
dendritic structures with numerous projections or branches off of the main structure. The overall
dimensions of each intact branch were approximately 50 micrometers in length from the nucleation
center, approximately 30 micrometers in width, and approximately 10 micrometers in thickness or
depth. One of the branches was removed from the crystal with a nylon loop, washed with the
above crystallization reagent in three serial washes, solubilized in 4XSDS Laemmili buffer, and
then placed in the well of an SDS-polyacrylamide gel and subjected to electrophoresis. Following
the electrophoresis the gel was stained with silver, and there is a clearly visible silver-stained band
in the lane run from the crystallized protein that migrated to the same extent as protein from the
etanercept preparation used to produce the crystal. This SDS-polyacrylamide gel electrophoresis
assay was repeated using other branches from crystals produced in these experiments, and staining
of a band of solubilized crystalline material, with the same electrophoretic migration as etanercept,

was also achieved using Coomassie Blue stain. Therefore, the crystals that formed from the
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310 315 320 lie Thr Ala Pro Ser Ser Ser Ser Ser Ser

Leu Gu Ser Ser Ala Ser 325 330 335 Ala Leu Asp Arg

Arg Ala Pro Thr Arg Asn ,dn Pro Gn Ala Pro Gy 340

345 350 Val Qu Ala Ser Gy Ala Ay GQu Ala Arg Al a

Ser Thr Ay Ser Ser 355 360 365 Asp Ser Ser Pro Ay
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véﬁcmfwweﬁlsx IBr%l pdesle bindp “EB%?“‘% I}‘ef‘hW@ﬁ FRepRies Bustgty assays
7 For 8@ 3spring] thebi@ygcapstivityadlf thasTNHRE pblysepfien th8enind ABNF-aliihn, such as
L%&ney@f)t (é@ ﬁ)r l:%.mﬁle %hﬁpet 9D 1595 mung 191: 764 llﬁgﬁ o6 Bskill in

o
the art w111 recogmze that such assays can be modlﬁed for use in measuring the biological activities

of other TNFR2 polypeptides.

Binding Competition Assay
Labeled human TNF-alpha such as [IZSI]TNF-aIpha at 0.5 nM is incubated in binding medium
(RPMI 1640, 2.5% BSA, 50mM HEPES pH 7.4, 0.4% NaNj3) for two hours at 4 degrees C with
serially diluted competitive binding agents (for example etanercept reconstituted from crystalline
form, or another TNF-alpha-binding TNFR2 polypeptide that has been reconstituted from
crystalline form, or unlabeled human TNF-alpha, or uncrystallized etanercept as a control) and
2x10° U937 cells. Duplicate aliquots are subsequently removed, centrifuged through a phthalate
oil mixture to separate free and bound ligand, and the radioactivity (cell-bound ['*IJTNF-alpha) is
measured using a gamma counter. Nonspecific binding values are determined by inclusion of a
200x molar excess of unlabeled TNF-alpha and were subtracted from total binding data to yield
specific binding values (see for example Park et al., 1990, J Exp Med 171: 1073-1089).

Rescue from LPS-Induced Mortality

Injection of a lethal dose of LPS (lipopolysaccharide) raises serum TNF-alpha levels in mice,

causing mortality if a sufficient amount of an agent that neutralizes the effects of TNF-alpha is not
also administered (see for example Mohler et al., 1993, J Immunol 151: 1548-1561), LPS, such as
bacterial LPS derived from E. coli, is resuspended at 10 mg/mlL in sterile saline and stored at —20
degrees C in small aliquots. The LPS is diluted to the proper concentration and sonicated for one
minute before injection. Mice such as BALB/c female mice (18 to 20g) are injected intravenously
with an LD60 to LD100 dose of LPS (300 to 400 micrograms) in 0.2 mL of saline. The LPS is
injected either alone or in conjunction with etanercept reconstituted from crystalline form, or

another TNF-alpha-binding TNFR2 polypeptide that has been reconstituted from crystalline form,
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ey Gn - Ser iss-Prot Database Accession No. P20333

SEQ ID NO:2 Amino acid Human nnmunoglobulm gamma-1 chain constant region (IgG1;
Swiss-Prot Database Accession No. P01857)

SEQ ID NO:3 Amino acid Variant of human immunoglobulin gamma-1 chain constant region
(SEQ ID NO:2 with Asp239->Glu; Leu241->Met)

SEQ ID NO:4 Amino acid Etanercept
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Lys Val Gu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
Pro Pro Cys 100 105 110 Pro Ala Pro Gu Leu Leu Gy
Gy Pro Ser Val Phe Leu Phe Pro Pro 115 120 125 Lys
Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro G u Val
Thr Cys 130 135 140 Vval Val Val Asp Val Ser Hs Gu

Pro Gu Val Lys Phe Asn Trp 145 150 155 160 Tyr

V@Hﬁfg(@wﬁgks Gu Val H's Asn Ala Lys Thr Lys Pro
Gu 165 170 175 Gu An Tyr Asn Ser Thr Tyr Arg

Val Val Ser Val Leu Thr Val Leu 180 185 190 His G n
A3p Tr g drestal Astanefept. Lys G u Tyr Lys Cys Lys Val Ser
Asn 195 200 205Lys Al a Leu Pro Ala Pro lie Gu Lys Thr

lie Ser Lys Al s Qy 210
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230 235 240 Met Thr Lys Asn G n Val Ser Leu Thr QIS

Lgu VaIA Ig§al%¥tafe%pt-ra¥ lin ih 25\%3;%&5&? E@st’ﬁ%gls @%ﬁxﬂn{nﬁ length of

Pro GQu
Z@W??GS,@W’“WFML ngﬁP’et?‘ﬁr Pro Pro Val Leu Asp Ser
Asp Gy Ser Phe Phe 275 280 285 Leu Tyr Ser Lys Leu

T rValy éﬁ@al I'oygta&%pt%gn Lk g%exgnnthcgcﬁstmgs g%ﬁxn%%ﬁ length of
300 Val al Met Hs U Ala Leu Hi s

A%’ﬁwﬁngofwllu’?ﬂ?s%g%lfbm%‘?f% 320 G n Lys Ser Leu Ser
Leu Ser Pro Gy Lys 325 330 <210> 4 <211> 467 <212>

P%T <2 1!\30>rysél’ &f 'efaﬁe‘f'&eﬁl as i§%ﬂw GRersiR P Erystal comprises a salt selected from the
" group consisting of ammonium acetate, ammonium phosphate, ammonium sulfate, di-ammonium
hydrogen phosphate, lithium chloride, lithium sulfate, magnesium sulfate, potassium chloride,
potassium citrate, potassium phosphate, sodium acetate, sodium chloride, sodium citrate, sodium

phosphate, and sodium sulfate.

6. A crystal of etanercept as-in claim 1, wherein the crystal comprises a salt selected from the
group consisting of ammonium acetate, ammonium phosphate, di-ammonium hydrogen phosphate,

and sodium chloride.

7. A method of making a crystal of etanercept, wherein the method comprises combining a

solution of etanercept polypeptide with a crystallization buffer comprising a salt.

8. The method of claim 7, wherein the combination is placed in vapor equilibrium with a

reservoir of crystallization buffer.
9. The method of claim 7, wherein the crystallization buffer has a pH between 4.0 and 10.5.

10. The method of claim 7, wherein the salt is selected from the group consisting of
ammoniuni acetate, ammonium phosphate, ammonium sulfate, di-ammonium hydrogen phosphate,
lithium chloride, lithium sulfate, magnesium sulfate, potassium chloride, potassium -citrate,
potassium phosphate, sodium acetate, sodium chloride, sodium citrate, sodium phosphate, and

sodium sulfate.
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55 60 Trp Asn Trp Val Pro GQu Cys Leu Ser Cys Gy Ser
Arg Cys Ser Ser 65 70 75 80 Asp Gn Val Qu Thr Gn
Alla Cy Sh methg of cBiny 7,Gihareifghe dnggntiafien @ysalt ®3heQ@ys@izatiby buffer is
Ostwbn® oft@ndd M Trp Tyr Cys Ala Leu Ser Lys Gn Gu
Gy Cys 100 105 110 Arg Leu Cys Ala Pro Leu Arg Lys
Cys Arg Pro Gy Phe Gy Val Ala 115 120 125 Arg Pro
Glly ThThéSgthddhe! cBaw 7,Adpreivadlie cyatalligyion bufisr fPrtipr @glgdeAR anethyl-2,4-
gltalqggol ﬁﬁD or$ai¥iedd Yivehl er Asn Thr Thr Ser Ser
% )]049 % e:Eci)y H:??C?% 150 155 160d n lie Cys
Asn Val Val Ala I|e Pro Gy Asn Ala Ser Met Asp Al a
163 170hd 7Atethvd| of Gl@m Thr fuer chiprisBerreidpvingThr left @ Betion of the
Ne;ystﬁilanmffgaueﬂyaalme 4804185 190 His Leu Pro G n
Pro Val Ser Thr Ser Gn H's Thr Gn Pro Thr 195
200 205 Pro GI u Pro Ser Thr Ala Pro Ser Thr Ser Phe
Led. LBe Retied Mgt cladh y13 24i@rei] Ge 220D ciSeallidetian Pffer Al mmoved by
G lhiSAhdhiicer Thr Gy Asp Gu Pro Lys Ser Cys 225 230
235 2 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Al a
Pro Gu Leu Leu Ay 245 250 255 Gy Pro Ser Val Phe
Las. Ph&hPmethtf of dyis 1By whereps thésystdlh mreldagedVinta B@orR 6dntaining an
200ahit Saag€s. Arg Thr Pro Gu Val Thr Cys Val Val Val
Asp Val Ser H's 275 280 285 G u Asp Pro Gu Val Lys
Phe Asn Trp Tyr Val Asp Gy Val Gu Val 290 295 300
Hi1s. AsThémethddyos clditurl3.iyrtherRompriding thehdditleh of adkexviplopt. Asn
Ser Thr Tyr

17. The method of claim 16 wherein the excipient is selected from the group consisting of

sucrose, trehalose, or sorbitol.
18. The method of claim 15 wherein the organic additive is ethanol or isopropanol.
19. The method of claim 7, further comprising drying crystals that have formed.

20. The method of claim 19 wherein the crystals are dried by exposure to air, or by exposure

to a vacuum, or by exposure to nitrogen gas.

21. An etanercept crystal produced by the method of any of claims 7 through 20.

22, A composition comprising etanercept in crystalline form.
23, A composition produced by reconstituting crystalline etanercept.
24, Use of an etanercept crystal as in any of claims 1-21 or a composition as in any of claims

22-23 in the preparation of a medicament.

25. The use of claim 24 wherein the medicament is for treating a condition characterized by

excessive TNF-alpha levels.
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305 310 315 320Arg Val Vval Ser Val Leu Thr Val Leu H's

An Asp Trp Leu Asn Ay 325 330 335 Lys G u Tyr Lys
w@y®skhyssd/al Ser Asn Lys Ala Leu Pro Ala Pro | PET/BE104/024738

345 350 Qu Lys Thr lie Ser Lys Ala Lys Gy Gn Pro

Arg Gu Pro An Val 355 360 365 Tyr Thr Leu Pro Pro

Ser Arg Qu Gu Met Thr Lys Asn G n Val Ser 370 375

380 Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp

lie Ala Val Qu 385 390 395 400 Trp Qu Ser Asn Ay

Gn Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro 405 410

438 Valrhd @bl ofA%in SEFnheRSRndhdicatin: BAResHOL1s bEENFIMSha B&he serum or

Lys Leu Thr. Val 420 425 430 Asp Lys Ser Arg Trp Gn

irmeplhegiedal phe Ser Cys Ser Val Met 435 440 445

His Gu Ala Leu His Asn H's Tyr Thr G n Lys Ser Leu

5 Sef, Lednogd #230inft 2D wibln e QGofditonLiy ShethBoid arthritis, psoriatic arthritis,

psoriasis, or ankylosing spondylitis.
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