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electrolyte balance, leads to a decline in which many organ systems, and particularly the
25  cardiovascular system, may rapidly begin to fail. At this point, renal failure will rapidly
progress to death unless the subject receives renal replacement therapy (i.e., chronic

hemodialysis, continuous peritoneal dialysis, or kidney transplantation).

One renal disease that can lead to CRF is glomerulonephritis. Glomerulonephritis is
characterized by inflammation and resulting enlargement of the glomeruli that is typically
30  due to immune complex formation. The accumulation of immune complexes in the

glomeruli results in inflammatory responses, involving inter alia hypercellularity, that can
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hypertensive nephrosclerosis (or hypertensive glomerulosclerosis), and 15-22% are due to
glomerulonephritis. The 5-year survival rate for all chronic dialysis patients is

25  approximately 40%, but for patients over 65, the rate drops-to approximately 20%. A need
exists, therefore, for treatments which will prevent the progressive loss of renal function
which has caused almost two hundred thousand patients in the United States alone to
become dependent upon chronic dialysis, and which results in the premature deaths of tens

of thousands each year.
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amino acid. It may also be arginine. The IFN-f therapeutic may have a pH between about
25 4.0 and 7.2. In a preferred embodiment, the IFN-P therapeutic is AVONEX®.

The IFN-B therapeutic may be administer,ed parenterally, e.g., infravenously (i.v.),
subcutaneoulsy and intramuscularly (i.m.). The method may comprise administering to the
mammal several doses of an IFN- therapeutic. The IFN-f therapeutic may be
administered over several days. For example, it may be administered weekly at a dose of 6

30 MIU. It may also be administered three times a week at a dose of 3, 6 or 12 MIU.
Administration of an IFN-J therapeutic may reduce, e.g., proteinuria, glomerular cell

proliferation or glomerular inflammation in the mammal.
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human 1 gd éTEZLGZﬁg%%Flhg ﬁ shows the | evel of proteinurja at_ days 7, 14,
21 and 28 i§opegpRr PRy 5 R BETOPRY: migmRerTIptlorosier mbplos@stit 1 h 3 x 105
units rat Idcfurd3isPah céltiin efibodirhbiits, YRY thdmmal is n&t'%NnEmﬂ@lrthﬂ%ﬁr%'is YGRLOL g3} One
("control™) for 6 days per week startlng at day 0. Fig. 4 shows the ievel of

prot ei nuri heaptitigays, 'F“Cl!L@E hepatitigrRjon g %Wlﬁgaglgmﬁalﬁnﬁ@lﬂﬂﬁepwhmem@h@ nephritis
(NTN) tipeat fﬁ,ﬁ&

("cont rlc()) | " gq?lgéf%m ays Jwgré C%A{ggaﬁsf;g{rr%s: Eh\lbﬁér %%odﬂﬁéﬁt@?he‘éﬁ&%@ﬁl @5%%6

PCT/ USZOOS/@ZQmStQmeE(bfﬂb%m@@ celbcastiomea.t he nunber of proliferationg
cells fromglomeruli in rats having nephrotoxic nephritis (NTN) treated with
6 x 105 units rat IFN-(3 per day or vector alone ("RSA") for 6 days per
week fromday O to day 7. Fig. 6 shows the |level ofproteinuria at days 7 and
10 in rats Mﬁ‘dﬁgcl‘mﬁonlofﬁhgﬁmsul onephritis treated with 6 x 105 units rat

| FN-(3 per day or vector alone ("RSA") for 6 days per week starting at day
0 to day 10. Fi dlig.7 shhwwihemelepiedec(SEQIDAN@:atl) prd arhima reid (BEQIIDAYYSI2Y or 10 in
rats haw n I IFN— 13
por ~day or raisags of R HaBF Rl Cof i ZLANL Mkl schulyce tieedh B il

day 10. 10 fallidengh lshnnmdFNHb(Sj}Q)]ﬂNﬂl dangp4 ) in Weickatheglycieat emito admly162@f| n rat S

havi ng Thy rulon S treated w t . X unj r.at R per
day or vect%lf’Qg[:) ia%féf"bt acgs%m ?"sﬁgf(’ {kggi?gg’t@% ?‘%%‘EQE‘ dafailz“‘% o day
10. Fig. 9 ﬁhﬁﬂagGmEc(mm)of proteinuria at days 7 and 14 izn rats having
puromyci n am nonucl eosi de nephropathy (PAN) treated with 6" x 102, 6 x 103,
6 x 104, or 6 X Hi@2 shoinsshe nbidlebtide QSE&Dm@rmaﬁdammsaeﬁic(SE@lmrreOﬂ@ontroI ).

Det ai | ed desse(c:lxl;énggs! c? a fgglo;[x gr%telu'rl] ggnr;}sltn?g of the VCAM signal sequence fused to the mature

full length human IFN-B (SEQ ID NO: 3 and 4), in which the glycine at amino acid 162 of
SEQ ID NO: 4 is replaced with a cysteine; fused to the G4S linker which is fused to the
hinge, CH2 and CH3 domains of human IgG1Fc (ZL6206).

Fig. 3 shows the level of proteinuria at days 7, 14, 21 and 28 in rats having

25 ncphrotox1c nephritis (NTN) treated with 3 x 10° units rat IFN-B per day, 6 x 10° units rat
IFN-f per day or vector alone (“control”) for 6 days per week starting at day 0.

Fig. 4 shows the level of proteinuria at days 7, 14, 21 and 28 in rats having
nephrotoxic nephritis (NTN) treated with 6 x 10° units rat IFN-B per day or vector alone
(“control”) for 6 days per week starting at day 0.
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ica
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proliferation and inflammation are significantly reduced by administration of IFN-.
Accordingly, the invention provides methods and compositions for treating

glomerulonephritis in mammals.

25 1. Definitions:

To more clearly and concisely point out the subject matter of the claimed invention,
the following definitions are provided for specific terms used in the written description and

the appended claims.

As used in the specification and the appended claims, the singular forms "a," "an"

30  and "the" include plural referents unless the context clearly dictates otherwise.
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Port| ons of IFN-f3s are included in the term"IFN (3 variant.

"bi ol ogi callp WP&@EIV\Véeq mw(l@absgmnamFonegargme,ﬁmn(axe%? %ﬁabeétl%ﬂwmsmale | east
some acti Vigy kho-4d 9&5 NG EARGIR ﬁba%gfeq(w%reaﬁmge clgdrg{senwxgm igei 5. An

| FN-O variant can be natural ly- occurring IFN-O having, e.g., an
i nsertion, mrcemm@tnlyO}ZSguﬂlfrsmwnﬂm@ﬁmacﬁonmamnsmépreamw Ol’Bléemai@L rEdrat i ve

to th I I hi
Lo the 1 L MRR R Db e rBELUALY LERSRUSELDNy [Nl Blrfe Rl Y1 PP ©
interc hbﬁwg%dpbgte&\tctbe awmmnlyu 146 Iny/n]uu vath)creatigine keppls 0BG 5113 mp’dLy Papng des
e PO ARER g A i SR e Bl ol o BB R, R oR)
expressi on typichlty begjms th db&eéliﬁ \hthrﬂgedchsua;eqﬁs gireivingas agﬁﬂierr 9oh@FrRmJy bevi ety
ot her thant at to i nn re; ,occur in
nature, forf 5’("39}5?@ g?%%oamf F‘16§Iatc%8 géf‘lemﬁ%th aetxgﬁg‘fﬁ/ P engl nlg,

or addi ng atGrEgsmAne leﬂﬂézpmm @omb@sidermng b fubjted dpesWeititadex] dypr ot ei n
isin aformnot found in nature, 'isolated" it is further neant a

pr ot ei 24 hagurfage aep,)andygeree of %ifulaeﬁ%m theipjasmg congeptyation of saERAtkEr 5 host

9€| | and pugdridadd RIBY clehiiné) 98 AGblifsl B34 blood test. Thus, as an example, an

expected GFR or GFR.,;, may be estimated as:

_ (140 - age) x weight(kg)
o 72x P, _(mgldl)

conc

GFR

This estimate does not take into consideration such factors as surface area, degree of
25  musculature, or percentage body fat. Nonetheless, using plasma creatinine levels as the
marker, this formula has been employed for human males as an inexpensive means of
estimating GFR. Because creatinine is produced by striated muscle, the expected GFR or
GFRexp of human female subjects is estimated by the same equation multiplied by 0.85 to
account for expected differences in muscle mass. (See Lemann, et al. (1990) Am,. J. Kidney
30 Dis. 16(3):236-243.)



25 cont anM@ai00#eP6p¥oot ei ns. The term general |y neans a pobgpeptdcsesdsmat has
been separated fromother proteins and nucleic acids with which it

natural | y occurs.~Preferab the  polypeptide is, also separated ]‘,gg@]DEC 2006
subst ances such a%logjﬁfuﬁﬁwai"i@s’orneﬁl@'P“SWaP? t?:’é?’%“f‘f)oq“gaémeﬂlhfd'élyh%i #8 are

used t o pur ufed inttrchadgeablghedin. (used i nterchangeably with "substantially
pure")- when applied to nucleic acids, refers to an RNA or DNA 30

pol ynucl eoti de, PIRN-Bom” @éferd @6 AATIIN-P elotetule/haPink € anfihdNA:i@ e qRURL BEkE C

pol ynucl eoti de whi ch, bKI virtue of its origin or manipulation: (1) is not
associ at ed WilkdHyrghumen IEN-fhendjis gbresslatede with which it is associated in
nature (e.g., is present in a host cell as an -7 WD 2004/ 006756

PCT/ US2083/ 022440FN--1bEc 29 86an BN mektwa hardug the aminceacibsetihente 6figg eof ) ; or

(ii) is linked to cleic gcid or other. chem cal noiety other than that to
Whi th it 1 ViR e B orine Riposiias 17 eaued it oo fhe mespone

"i sol ated" utpdsiioh Ur(tinalatdre@MiomndPlsiakaleal iklemSBAERGRL glP&IsyM?a. ()
anplified in vitro by, for exanple, polynerase chain reaction (PCR); (ii)

synthesi zed chen¥elg Yaridnk' leferPfoQAHREGpOTFNES PRREAAIN ihY ol orGh@Di Ng; or (i V)
purified, as by cleavage and gel separation. "A nucleic acid is "operably
linked" to medifisaiionsucgetmingerid deletionsi addition|sabwitutions, pestirnstatihanal

ooy od o ot B A ROLGBE AL AE hbh- BRMED SEambl anBHALRY Ril¥os 107 3
presequence or secretory leader (e.g., SIlgnal sequénce of signal peptide) is
operably |i hikleges baswBidthemcBditiogs of IpNHspepincldded if theternDREN-B vaapr’edsed as a

reprotein th tici in 10.th cretio f the pol ypeptide; a
Br oﬁot er or ‘é‘ﬁi‘l’ﬁﬁg@ a‘?(i‘é’gg%g%a‘f?@l ?Srﬁ?gﬁﬁf ovaé‘aﬂbtg?t%és a@%ﬁg 2“: YR af fect s
the transcr yBidngRetl disbRleR SN NGRruIBRShhALS. | RO BONDD BRI BIbSE ffurhily- Oper ably

linked to a coding sequence 1f it is positioned so as to facilitate
t ransl at i onoccuGngdiFal-p paviig e .alplinseitionkdstEtiomensibstithtaon ¢frme DA @qUENCES

bei ng |i,pked .gre, conti guo a in the case of, .e.q. secretory | eader,
cont Lgudtls. 2EE ROV EIR AR SRR N el AgaiEny %y Hptonlud TBYFTO | on a
conveni ent kg, io i @R b8 b b6 nathfall§ Udurel BNl NOt exi st, synt hetic
ol i gonucl eoti de adaptors or linkers can be used in accordance with

conventional pracghgRd" (hs%hﬁé%&ﬁn%&ﬁ?%&y'gu@fan'ﬁﬂﬁf whdgpBd foy" refer to
t he sequence sim|arity between  two pol ypeptides, nolecul es, or between two
nucl ei ¢ aci @8lypembidas megsipohmaPids thh by viripp ef ity ougie enparpdetongibinces is
occupi ed by 3P4 8PasGho BABrlA0io bl TR 8 WBfioR WPMNLApresilh VAR (i
respective Mlggnéu esoggre EilS e%téiEBée}l oaf) tlkllat p sfutoi on. T’IFlpéeS:pe?cer]t h%lz?si dentity
bet ween 20 wo ligkeite apasteingr gtheneheniiahmodetyt otberribanbat to whinktitih linkgd ow natetent i cal
positions . . q (VA . [,tions
conpared x ?gg{l)e(g’g r Xoé%g‘flgﬁg%@%’ ?O ?ggagﬁpl%(?\ﬂé&gt tgﬁﬁ%%?ﬁ%ﬁgﬁ{aﬁﬂﬂ\%g?gquences
ar e nat ched appending, orddding @tleast tohehydrdphobic nwise tnuthe pedein setheiGhé protenl iogous. By

e D TR 0 PSRBT A S S U AR 0,
t wo sequencehemicsllyabt (i) etdpresed in/ehosbdllmidpindted dviay.frobuadtociated and
25  contaminating proteins. The term generally means a polypeptide that has been separated
from other proteins and nucleic acids with which it naturally occurs. Preferably, the
polypeptide is also separated fro;n substances such as antibodies or gel matrices
(polyacrylamide) which are used to purify it. "Isolated" (used interchangeably with
"substantially pure")- when applied to nucleic acids, refers to an RNA or DNA
30  polynucleotide, portion of genomic polynucleotide, cDNA or synthetic polynucleotide
which, by virtue of its origin or manipulation: (i) is not associated with all of a

polynucleotide with which it is associated in nature (e.g., is present in a host cell as an
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al i gnment weaxeohedspicovi ded using, for instance, the nethodcofuskaslens@nd

Al tschul described in nore detail below Wen referring to a nucle'ﬁmgi@]
"percent honpol ogy" and "percent identity" are used interchangeably; ,2 as
when referr F’rﬂjes%’né’ °{81 l%t,he“"%@r%é‘ﬁ)tls Hked dord nudsic agid pepthendiemisal degr ee
of sim | ari hpicrhbmeahalitac3niclsi [IKEPAMAR of GIERYAG ocSHARhiA! bgns Of
other am no acids are considered identical to these other amno acids. A
"conser vat i vigolatedsit 1stfiyrthesmeagt a polynuglegtide paquence dfabiseticamplifieden eigroibg, far

repl acenment oW ] (o ¥ [ ' Wi - t.ional |y, simlar
to the corr %’Z*B%f‘}? POLmR-Bendh LAk ACRS, I YALEAL iR 003/ 022440
22DEC200% @.Cgmbm{ﬂﬁgtb}fﬁv@in&; i) purified; asdby chhwqee anddstparationhar ge, cheni cal
properties, including the ability to form coval ent or hydrogen bonds, or the
| i ke. Parti cul arfyugleisfasidrie dopsablelinkad'| te@notberiaticicutidovieenat i plabakiato a

fulfilling Crd j J: . "accept ed int. mut atipon” in Dayhoff
et al., b5: I&{Rﬁ%@a&#e?@ro g?hgfwltgggﬁéé%{:ngaglﬁ&g@t&?ﬁug Ut %?’ r %’:‘%ﬂ%g?tl‘,"fg g?r 4 hapt er 22:
354-352, 5 piabequBicemedecrdtey. leddeti(edntsignal, seiitenld argignal peptide) i§ dffddly linkbé

per cent honpl or j.denti.t f. i.n0 aci ds sequences or two nucleic
aci d sequeggoelgﬁéaeﬁc% “%%P%‘Wﬁ?l’ﬁ@& ‘%@?‘R@&‘ﬁ?‘l’%ﬁ%ﬂi ﬁé’ﬂ?pr%ltF’QéP*}tﬂ’ﬁ‘i’i‘F’@Ftek‘é‘rl in
and Al t s&huthe(sE¥rétion dfake pdgsptidSaipromdtAr smianaez%akﬂa%gﬂnm@a to MI{g ed in
Karl inand A tschu}dﬁ(gr OCt'h Nat . Acad. tSC| ., USA 9 :_b5873 (1993).. .Such an

al gori t hm i IHFREEHIHFHATEY £ HepscHpRemgsthesraushcoapdatbesoBs binfingoTite Ay tschul et
al., J. 10 MhrabiPiifled t8 420t FedudRB it isPoATIncARB LS RTRcifaf tPRLhASTEd Wi th the
NBLAST program _score = 100, wordl en%;th = 12, to obtain nucleotide
sequences henwirdlb Ueperablnlnled aieansdbat the 1N A spauengey being dinkedRraStiguays ei n
searches ar j : = . ngth = 3,
to obtain a%’dr?lgrégia%aégg’\é@d%’g%geéseﬁﬁo Hg\cﬁ%oét}é 9%%511 ?@?géag}ln&p hg%’i’ yﬂgg%‘?% lge. To
gbt ai nbgiéppmoiauplimdbmtl'@aﬁcfn atcomysareiigesigctiogapere df BLhSiTesido neredstasynmst\;]c
escribed iny. e NLIC €] ; . \When

st n BLAsTOUR e fbasBly.r R, Syl A1 1R sl leame ol BB Vo
prograns ( X- BLAST. and . NBLAST) .ar dy,.: Y nehi... n i h.gov. An
UN- (3 therapeutic Piaég:msﬁzil %Ltltg %ura 8‘%‘7‘#%‘2‘%‘%‘2‘8 u? th% {é)]&fe{‘!é\,\%\éﬂcﬁ &g{ﬁléné}r'\gegwr%ﬂnt of
the |FN O thepdpsptides, nolesales] of dethveer' tWoamelpieuirids.aWhgn efpbatién méoth dffthe

adm ni stration of that anount ZO.gf il?r}g O\I—b%B t herapeutic is sq)ffitci ent to
cause a cli MESTPRAT FANTICESINCCTURSH SY ARreRTe PASC LT SRIIQAGI P PREPIEL USRIy enal

f unct i opo whéien @bvespestivs Moletllears idont®al at (et gositich Theipsiebntagedi@éntiy human
patient) hayving, or at risk of de,velqotgi n%,e QI gmer J onepcpri.t' S or chronic
renal fail uP@W?’SﬂHﬁeﬂ’é‘WEﬁr'éaJ?“ﬁ“Bﬁa F Ot l:t’q ShTMAFEIMRAF [ARABGWACHEP E he nedi cal
literature gged Bt dRo seqiibhde®Hivided b thelnulibbest pofitionsalofipali < 100 e&se in BUN
llevel s, rates of “increase in serum25 creatinine, staticC neasurenents of
BUN, stati cinstsasu ifeeftOsofdhe pesitions gy twatseavencss areghasehed oF are idanfiealatherothe r at es

U et pl gomiry SEpaies 68 Sl loncd HPLAEREGAILE, hETRSle it Erabiar)
osnol al Rpy, and CAGGTT share 50% homolog),I (3 of the 6 total positions are matched). Gene,rally, a

comparison is made when two sequences are aligned to give maximum identity. Such
alignment can be provided using, for instance, the method of Karlin and Altschul described
in more detail below. When referring to a nucleic acid, “percent homology” and “percent
identity” are used interchangeably, whereas when referring to a polypeptide, “percent

30 homology” refers to the degree of similarity, where amino acids representing conserved
substitutions of other amino acids are considered identical to these other amino acids. A
“conservative substitution” of a residue in a reference sequence is a replacement with an

amino acid that is physically or functionally similar to the corresponding reference residue,
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dai |y uri N oWI8t756and the Iike (see, for exanple, BrenRET/UsaH3L0a2H0US
(1994), in Harrison's Principles of Internal Medicine, 13th editio

| ssel bacher _ et MeGraw Hi ]| .Text, 30 New York: Luke and S rzo%c 2006
(1500 2 750 B pveiifmtck) e elif Sicke, bl gppertion includimtlg - vear

BﬁOk’ | n;:_. ﬁi}imo;ﬁ?rm ?Q_va]eﬂtc&hpdirteéa#’lﬁcﬁd:?\,l_@ﬂ’ﬂﬂdikaemmc?ﬁm ﬁéﬁﬁff@dng&vmvdea

t her apeutica ectjve nt_of |E erapeutic results in a decrease
in pr gt ei nu?ﬁbﬁ%{mgowr‘ig’@ﬁ %@%ﬁ%thpwwgé%@ g‘??ﬂ%@“?@ectﬂ@tzowimﬁli@ner ul ar
cel | prolifDBaghdfpet aby 5:aAthe OF BR%kSh Sehubhte aRd SHEIES, QfSu{JﬂH,%HiX:B%&QVz)’z.&QHz% _
e.g., T cells gr’r%cro hages, 1n theégl oneruli. 2. IFN-13 therapeutics
5 TFN-| th%’?‘abé‘t}??adg e§- KQpnqasan pashagtena P (o (g7 Ry The Petrent hemelesy eniderttty ude
wild-type bfito(adsindBeldDiegh@BisCR il Y ndddit ¥&d VbRt M}J&%&%ﬁﬁq;ﬁ@un ngthe

natural |l y-occurri n%gar_ld non-natural ly- occurring variants.

e
and ami no atiEnsagueerbs oKaglin andtAlseh Prge.¥atyAcad cRoi UEAGTh2HM(199PNesP ar e
set forth i l: ; el , Iof. i\dentical to
GenBank Accglggiﬁgrdl HI;N)[%\% ﬁé’gé"g‘g&é‘ﬁg’r%%ﬁwﬁ }é{’s%ge\%!tg ?CSGS? %agﬁ‘?'eguecthlaﬁNs 10 are
al so descr i #lgagithgr ig incoiperaBetyintl th¢ NBEASTlor XBIAST pogamReSAlt&chble al.;The f ul |

| engt h ma I & ) laBen am no acids | ong.and di ng _sequence
o 20 It oL 3 P Tiele) BART PR PR AEP S aE G RE N Eh S Pisathatnce

cor r espondssdoge anboyovadienigth £ 12pto obfain dilieoddd sequacethoaRlpgeie® adfuctemaciint ur e
formof this.|FN-P corr ds. to am no acids 2- 187 (nu otides 139-639
of SEQ I D I\Efthiﬁveﬁoé" r@mprﬂf‘fﬁhﬁaﬁiﬁfﬁpﬁgﬁgﬁg?‘(‘é% @‘ﬁéﬁl’@gﬁ%ém&r’%quence
encodi ng sueB30awerdsmithi-08 ith oiginaBfthd 2id\kguerdestitiinologoteoRaetetengt Y. | FN-p
produced in nralian cel|ls is gl,ycosyglbg%ed. Nat ural l y-occurring wld-type

| FN-(3 i s gPSl¥pssidat &9 obtpinyeappedialisamentnios carpparspnsy gapprBLAST jorsypent i de of
SEQ I D O desefibed i 16biu1 202k, fo0SIRic 1Mds 1ads., bhasskovmdnr svieahuying B iade £ SEQ I D
NO 2. IFN-P therapeutics also include non-human | FN-(3s, e.%. , froma

ver t ebr at e, Gapad BlsASBohedefiivarameteryof the resprstiviepraeraps (FBEASTI9BYi ne, ovi ne,
porcine, eauEiosTheld igs SaN@Imidhchididafiise: or an avian or amphi bi an.

| FN- P sequences trom these species can be obtal ned from GenBank and/ or
publications, or ¢ A K ! We LAS ui w
stringency hybri ﬁ%%ﬁ%%ﬁ%ﬁ%}%@géﬁhﬁ%mﬁﬁ%ﬁ hgﬁ@élggerggg‘g& gri ants
of wi | d-typ&NIgRhé3peutio isdaitsto ba ttherd peupic aliysdffestivesVif admiaiatrationrod that ko
sequence that is_at |east about_ 70% 80% 90% .95%..98% or 99% i denti cal or
horol ogd®s of tredFNi terapentic jsificient o ¢ause 3,clintgally significt imprgvesest I NO. 2 or

4. Variant s siRdarf @ieker 8/ RnslfudBBbR wABA Mniffsterbatt A Shdidd 1d. O anfiRd1Ghd e OF
additions, For exanple, biologically active fragments of w | d-tﬁpe | FN- (3

proteins cahuipen pnafieyt) heviag o pbgtkeafidsvelening alpenerulonephritss, or shropiy repal filutco 20
ami no_aci ds el fhids FURIRALIGHAPSHEN KiReh Alnd heuith 1iRfanlis hid FLALS, Of the 30
protein. Variants nay also have 1, 2, 3, 5, 10 or up to 20 amno acid

subst i t ut i omathoutdiedtg lonited to, rates of increase in BUN levels, rates of increase in serum

25  creatinine, static measurements of BUN, static measurements of serum creatinine,
glomerular ﬁltration rates (GFR), ratios of BUN/creatinine, serum concentrations of sodium
(Na+), urine/plasma ratios for creatinine, urine/plasma ratios for urea, urine osmolality,
daily urine output, and the like (see, for example, Brenner and Lazarus (1994), in Harrison's
Principles of Internal Medicine, 13th edition, Isselbacher et al., eds., McGraw Hill Text,

30 New York; Luke and Strom (1994), in Internal Medicine, 4th Edition, J.H. Stein, ed.,

Mosby-Year Book, Inc. St. Louis.). In a preferred embodiment, administration of a

therapeutically effective amount of IFN-f therapeutic results in a decrease in proteinuria,



or additi 8HE20¢0¢5¢ari ants may have | ess than about 50, PAU/USR003/@2544020, 15,
10, 7, or 5 -10 WD 2004/ 006756 PCTI US2003/ 022440 22DEC2006 am no Q&I @q%ﬂﬂﬁ

substitutio i.tions-.Substitutigng can be th na
occurring a%aﬁngggicrle%g 855?&%5?%%61@* 058° t“htg‘? BEFONCE 08 "%aﬁr‘?f‘g}’ é%,ﬂ s"o%reppé am no
aci ds. Al soTwelisdnd ma‘meops}ngqaemdﬂegldmaeruh.ventl on are | FN-(3 variants encoded by
nucl ei c acids that hybridize under stringent conditions to a nucleic acid
encodi ng a naturally-occurring 5 1FN-(3, e.g., represented by SEQ ID NGs: |
or 3, or the conplenent thereof. Appropriate stringency conditions which
pronot e DNA2.hybrIFN-§ dierapeutidsor exanpl e, 6.0 x sodi um chl ori de/sodi um
citrate (SSC) at about 45C, followed by a wash of 2.0 x SSC at 50C, are
known tos t hose sIFN-f @féripaufidd€hatdn BUus&ﬁibc@ﬂlrf H@ﬁla inPenh E&%e%ﬁttwl s in
Mol ecul ar Bi ol ogy, John Wley & Sons, , 6.3.1-6.3

exanpl e, thBETsHE$ @ndc‘aﬁl@swﬂlﬂsammvamntshleerch msmmﬁpommm@mbmammlw om a

| ow stringe 50C t0.a h| enc f about 0.2

x SSC at SOWF%gaﬁggl!t&% oﬁhe ?‘%le%%na%%raa IIhoraeculi 9heqf"f"lee"i'/\olas Hs{;% % ﬁ

i ncr eased fomn’rr[ngvhlmtammgqamysemm1h|S<EQSImNO@OD£ﬂdt23Ife@péoﬁ&rbll&ewh@b@ét 22C, to

hi gh stri n%gn condi tions at, ahou MC Bot h te erature and salt may be
atmyab h

vari ed, foA PR fiogession Mg f2 b AP0k rasRetivelyn dhesaENmi | e t he
ot her vml are Qlsb Ye6onBOE ., il Bedhl @999%)af ﬁﬁe&ﬁeém%oslwﬁﬁme ﬁu m@%ﬁmﬁcl d
encoding an | FN-(3 variant will hybridize to one SEQ or 3 or
conpl enent HiEP@stteinntith’ amideraddpys andrtheepsting P&GWG OﬁﬁﬁQ HD(NO lexanpl e at,
and i ncl udi t I.na i uIarIy
preferred e?v‘%%g‘)&ngg?oa}ger?ﬁic 3:606%30;% ﬁg%lg&ﬁle%% b gévtgrafnélh 301&81 °bind to
one of SEQ ID Tan& aad saluatcemmlrmmlfoﬁrh@ﬂtﬁ@fIFNmrrekpogbs tE)tahiulitgz&:Iitﬁy

condi ti ons, g and i ncl udin 20 a_ wash at 2 SSC and about 65 C.
Exenpl ary n%dl1 7(%‘?‘36 SAP%G%MQ?N%WDE‘P@HF@&W}B‘H@H N iRpotemAa@da ni ni nal

ef fect o LRI SRA0BdRE e REbARIbRE HIBHPLISIO b NARE4 REOS ShibectFXBID! a1 ¥

conservative subs utions I nclude those described by Dayhoff in'the Atlas

of Protein Sequepsep iﬂft‘lucﬁlﬁ ok iar cdlk 9y él&ws?ﬂ%dbﬂaﬁfrﬂgﬁodcﬂrrﬁ%/%djtype

779-785 (1989). For exanpl e, amno 25 acidS bélonging to one o

fol | owi ng gFBVBds glyprselatadiat residueBQ EAsn\38) ofithe matire mlapeppé@of SEQID N§:: 4 orasn,

and ph. ¢yt 01 (104 e HiipeploaSpiRloe o 8POIE TR Uit e Fom of one
am no actd for R BSferAIAR 1A%k Bh TR BOK ASCLARN L SR SIANL, 2

conservati ve substi exanp ons tha

not af f e@t hlﬁﬁnmliulﬁeeg da ﬂ@ﬂhlrmmqinmﬁte‘ botine, ®vie, pdrbing) eqaine,[felinej@tine, thhe t hr ee
di mensi onal ructure of ,non %g ﬁ d human | FN- B S descrl)bed

in Radhakr i ‘&H“%—?t OrAn a"(ailé’%‘?‘p sgfqueggfgﬁogh@ Crectfrear EIP‘?]‘%‘H%‘? onal

structure OoomldenBank and/or publications, or can be determined from nucleic acids isolated by low

stringency hybridization with an IFN-3 gene from another species.

Variants of wild-type INF-f3 proteins include proteins having an amino acid
25  sequence that is at least about 70%, 80%, 90%, 95%, 98% or 99% identical or homologous
to a wild-type IFN-B, e.g., human IFN-B having SEQ ID NO: 2 or 4. Variants may have
one or more amino acid substitutions, deletions or additions. For example, biologically
active fragments of wild-type IFN-f3 proteins can be used. Such fragments may have 1, 2,
3, 5, 10 or up to 20 amino acids deleted, a_dded or substituted at the C- or N-terminus of the
30 protein. Variants may also have 1, 2, 3, 5, 10 or up to 20 amino acid substitutions, deletions

or additions. Some variants may have less than about 50, 40, 30, 25, 20, 15, 10, 7,0r 5
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WD 2004/ OBEY H8+/pETFUS2003/ 0 2 24 40 2 2 DEC 2006 gl ycosycatusdoosbeis i s
described, e.g., in Karpusas et al. (1997) PNAS 94:11813). Essenti al Ig

| FN-O conpri ses five hel i ces; . heli whi ch consists of about anind %Qﬂ@ﬂﬁ
2. 22 of SEFPHRGSUSITHRS, delgt OWPF é‘iifh%ﬁs Substitigiongy¢an e withi moirallyi ds 51- 71 of

SEQ 1D NO _&cunﬂ@hhﬁn&c:%r@s!‘iﬂﬁﬁﬂﬁ%%@re&f ¢80P terBHT R rRG %9 107 of SEQID
NO 4; helix D, which 5 consists of abouf am no acids 118- of SEQ | D NO

4 and helix E, wWik& Wi st dope 6f the %@@M?on%?@ - B‘%r?ﬁts]e%goqjeggsy%kcles gg%dbp NO. 4

(Karpusas et al., supra). Helices A orm a type 2
four-hel i x bethgbadizaHedes siisgent Fondifions & hmmbm supencodivg ABatucadlg-occurting

connect s; hejhe s 0 and DE) that
connects the rest O%B%ﬁ%t%rhqﬁ%ﬂgﬁ?@p{ér?é) trg Comgféﬁlﬁ?’tqy‘eregr %p{ﬁggatgt udi es
have shown smmgencylébﬂdhmnMEhrpthe DB yoridzation st ekditplgl /G Rsydighed C hel i x
regi ons of the.l F bet a do t.lie wthin the receptor binding
site (see, FE@HWIE%D(%IQ?%PE{@%S% Wec%%&é?f‘ﬂ] HAYx S %Eta’éﬁq Grdein

t hese regi om)mqu kithse ghued lgrthef arc@trbtah )se &ﬁh»i@ (iB€hiYer@ PioRscblstin RolRb R BRIGS!
activity of the |FN no o_been previ ously shown that

mut ati ons | JohnHEley& éo{’%tm '][10(13%?)0@3 éf ) @ZFOT%amBl& therepltggnesntraianiin rehunan

| FN- (3) 1 es relatlve
Lo the w1 ot R o O O o B S0 b8 s o ar .

i't has beenstShgsnpy @ﬁﬂb@‘l?ﬁil &¥5§ & PO Chdnnddition, Ae(tempereturedin the wagh stgp cbe8 and

11 of maturg %g%gr tf | Ho,onbiRORs 4 n@%;agg %%81 %‘Jc tghigh 116 and

119) have a f’u ng activity to t r an i gher antl viral and
ant i - prol i fgnzgengyecondgiany attabewt GSé(I?aBpthetempf:rathe andsa]tmhi'bemmdgrqu ng wild-type

hunman IFN—f3 see 0/ 2347 and 2 SSN 09/ 832..65 referred
T bt oRmbRe RS fR ik fiof ithy vedehf SR whilE weir nasiee i BB

crosslirki ng a(}j’refbﬁé@érhﬁ@iundmtsuhlfoﬂdﬂ@adi@éldoﬁlﬂg ERIINR. vafidit wilk ayldeze td 6N (1 1S
known to have three CYS resi dues at wild-type posjitions 17, 31 and 141 of
SEQ I D NO. % SEGP NEN' 953 PEgAmAlemen; thepsqf Plﬁiemoewatf«wéhaggm(cey Henspl9Ei t  on 17
has been substi ef TNRY S, Pat. No.
4,588, 585. ﬁaﬁlg} altt Ch\l/dé'? S?%tna% utczfo ?E/?? @g‘?dluén havipamcular? g., one

or nore of pxeferré(S):m'ofU(hﬁfehﬂ; utnedelé a¢id ey&d{:@)anam{m&hhnmubﬁldaadny@ﬂ SE(Q/DD at
position 101 substltuted wi t h phe ( p.(W,

preferabl y DRE (#)3 ongeap! e"?ﬁﬁ‘ﬁﬁ'@ﬁc@ﬁ“’id?‘f %e&’eama&mégwdwnméwaé lqcmngo
havi ng, %(? gav%s%l':agolz%Wamfl ﬁyé‘srb s described, e.g., in US. Patent
3

6, 127, erred variant's include polypeptldes 30 having the

sequence of a Wé)%é;&%&&hn{od%can%iere nSerba%\(/E d%%(lnrs) ﬁzﬁ/e%ﬁ%} the val

(V) at position en nu |n accordance wt IS
substi t ut edeffdct én thelseconHry ahy tertjaty Jtructurg@of{ th¢ protnns E:H)nplawy cqn’xsa'vétﬁ')e aI so as

geé-sl-f [Jlsggg,?) / %@%&ﬂt@&% ikéll?de oseedgscnbed I])'y Bﬁ}:';l%%f in the AtYa\lls)o% gr%%e{m gequence and
Structure 5 (1978), and by Argos in EMBO J., 8, 779-785 (1989). For example, amino
25  acids belonging to one of the following groups represent conservative changes: ala, pro,
gly, gln, asn, ser, thr; cys, ser, tyr, thr
val, ile, leu, met, ala, phe; lys, arg, his; and phe, tyr, trp, his.

Other modifications include the substitution of one amino acid for another amino
acid that may not necessarily represent a conservative substitution. For example
30  substitutions that essentially do not affect the three dimensional structure of IFN- can be
made. The three dimensional structure of non-glycosylated human IFN-f is described, e.g.,
in Radhakrishnan et al. (1996) Structure 4: 1453 and the three dimensional structure of
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2 2 DEC 2505200¢0¢6356 | FN—(3 variants are mature | FN-P nol ecu}modsm@i(lhmg t he

initiator nethionine, methionine 1 of SEQ 1D NO 4. Exenplary F!ﬂ_ﬁ ﬁ‘,
variants lack an initj net hi oni ne and have at | east one am no 2006
subst it uti offycasygte IEN%BQF%CPBW &8 iF Kerpusap gt al (8997) BNAS sl idil 3| osed in US.

patent No. HGRRIGATN. FelnéednUIARH. RSCANALSRnGTPAI] 6l DY 58P aci ng

one or nore_ami no aci ds one or rore derivatized ammno whi ch are
natural or W%%N%m hRileéu’ducrfncomwtehfabphéamm acifl4 §1- bbchEQ MYNS: de chai n
Or ond_9r 0T W dAdobyc ARATLARD ALBEKL | OFor SBUPID NEDYL LR (05 | net ude,
for exanple garma car boxyl at'1 on, peta-car ox I at 5

sul fatién, @a’ﬁlﬁtenéabcolmamplh@s@hdﬂ&lléd o{HEQ H)rNd] dand lwhx lﬁsﬁmh donsigkt bON,

N acet ) % |y dRaEIEAPRR A0 KoY LRLRN, Bl R RS

or deri vat i B é@manieftchandedi ﬁype Rifedreielix Bursild €THeRsis B 1dng dverhghdRBEdheAB S t ened
while still

rOVIdI .a car e reactlv recursor
functi onal tagc?ﬁﬂnercbgr 3%I42‘§f§8ﬁdt}5%e%qr? i\‘ﬁf“f‘?ﬂ%l 0B havi ng
vari ant si denfidtad e revt sfith@pgliced (KaahRa EMC§ap9&)alPr@i&ul§§1dleEﬁ£velsﬂé«ﬁmﬁﬁ the 15
subj ect, conpound can include an am no acid anal og, such as, for exanple,

cyanoal ni nibe N-texmingla frteraningljagd ks alycosdater C helix weionnel tha IWFrdep mekenlene
homser i ne, qglidavie kgt m@%ytb%lﬂ&hg Site déeeh% @6/%472%9 RIR]R 0d/832, (659) '
-msthyl histidine, 3-methylhistidine, diamnopinelic acid, ornithine, or

di am nobut yMC@Kh@ElIzL mptieans mﬁle@nraglbys wewdinet Sﬂ@l@wﬂﬁoadycrscﬂyrﬁieabhﬂ ites or
precursors a ogni zed
by those Zoaglléhggeghgﬁ’@gégﬁwgk mgrg%iisﬁ% I%J%Sre %Elﬁggg‘\%%le orﬁu gl%pesent

i nvention. l@likér (athe Eids\Bdg 8%1r&5586 nxdl%@émﬁnehmm IEN ﬁ)eresudts pepmbdldaile

sequen retr h t part of
an ove?lg“’lsl @é’&l 3" %W(I:%{/% m ela VCE § no a eef Sé@c@@égz F%anal ogs or
mnetics t hIéSSNDP/S\m,GSQl Slmﬂalmurmbeeﬁahdwm(mhemmmMe helix & Gnmidhacds pepti de

" eadi ng. i n e bHyLH T Sviee Pimen BT ETBATIAReR TR 2SR Lo d PRt of

the pepti delldpame PKigks daslidy ativiey tottﬂmnace‘pwrlaﬁmghérmuﬁadl baditi-folifeiile See,
generally, Goodrman, M and Chorev, M Accounts of es. 1979, 12, 423.

The revers e%f“ﬁ'rtﬁe‘éFﬁla&t"ie&hthﬁé‘ﬁquﬂlé@CC‘HE%&:WﬂB@d’e%P’é‘P HF i ﬁéﬁeed‘éfq 0234k and

wher ei nz(pneUggNr@jgfggzqggy)no term nal residues ar e converted to a rever sed
("rev") orientation (thus yielding a second "carboxyl terminus" at 30 the
l'eft-nost porti anmef preffredlodfichBons of BbstitdliodskAmEnatd @€ fop istéfoRculdP! €
carboxyl -termnal residues are converted to a reversed ("rev") orientation
(yi el di ng acrosstiokidg onimcerect dispifide bond fatmattﬁe Fprgqx@mnbsEFI\b ig known g havige

2004/ 006 e BETPLSBSF To 9045133008008 > fau?h BFSeQp)ld o Otay,

ori ent at i onvarizsf id ae &N th which lercys (Oyat pommm 16'rhas beandubstitufexewigh ear ¢€5), as
25  described, e.g., in U.S. Pat. No. 4,588,585. Other IFN-f variants include IFN-f variants

having, e.g., one or more of ser (S) substituted for cys (C) at position 17 and val (V) at
position 101 substituted with phe (F), trp (W), tyr (Y), or his (H), preferably phe (F), when
numbered in accordance with wild type IFN-.3, having, e.g., SEQ ID NO: 4, such as
described, e.g., in U.S. Patent 6,127,332. Other preferred variants include polypeptides

30  having the sequence of a wild-type IFN-.§3, e.g., having SEQ ID NO: 4, wherein the val (V)
at position 101, when numbered in accordance with wild type IFN-.$3, is substituted with

phe (F), tyr (Y), trp (W), his (H), or phe (F), also as described, e.g., in U.S. Patent
6,127,332,
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certain r &VRPYYEUH ypeptides of the invention can be foPEEESBY3WEIHY zi ng an
appropriate am no acid mmetic moiety to link the two adj acent porizﬁ'?gg@'g

t he sequences util),iz rever sed ide_ (reversed am de) bond
(a) above, a cen Tﬁﬁggl"ﬁ‘iﬁ%‘%‘fre&‘amrgﬁ%ﬁﬁ‘o&% Bl?ﬁ}é}n&ﬁ? l?:‘amﬁéme@lmnw be

utilized toelkl fethidditeCt bif F5Q b ND: MV“E){@@BH% ]?anﬁj%r;aﬂts |8V Sitialr

peptidom netic structure. |In case ove, a central resi 8ue of a diam no
conpound  wiethigninecapd davers 1%asfedmlantmp scidhyubssitutiant eig.est pasitinn { Wof dedardonds t o
forma pept fo‘i’ﬂ”&s@&c‘lo%ed tt{@%éién‘?NoTlﬁ'%?é gyersed direction of bonding in such

pol ypept i des Wi | genera Inadditi on reqw re inversion of the
enantiongric conﬁ; é Al cid 10 residu or der
to naintain a spaﬁgg orc?le% ilaltﬁh%)ﬁoe &ﬁﬁ E@ ?rha({r 15° 8O tEt hat of
the non-rewmrgembrpdgivatsed dfnieo acndn‘ mj;whatﬂ wuraifor acinatird aintiso adid tnhﬂncﬂrﬁver sed
portion of he R ides is. gf .erabl.y he con ur ation of the

non-r ever se G porEtne dp e"(‘l_gf 5‘8@‘?1?@3’0?“}“1 aEB‘?ﬂ‘ iy at i ons
are accept ainbelﬂwhﬁms afaprde,pfbt atanple) g@!ﬁfnb-ﬁfhrbﬁxﬁatldﬂ] et -0gb @6 ldtioh! pegylation,

I\/bdlflcatlougf? \tlf(ﬁlrgg es are further descrihed, e . g., in US Pat ent
15 No. 6, 3995U0HEO™. SEHPrgtLH PhaspbaTyationArudization) ¢RFd lanfl’i 5FFia8PHs and
vari ant 80 t hesbsVendy@atidn, tosy 1 NRInUER otRér HcifibhtidiéI@6wA & Be BRL €1 0l ogous

pol ypeptide. A heterol ogous polyeptide may be added, e.g., for the purpose

of prol ongi ng t hethbamhbdikitdtRneinclude et bBanhOh&EE MaligsloFBEPRMADE drtifo
production. Exenplary heterol ogous pol ypeptides_include i munogl obulin (IQ)

nol ecul es 2@?“&‘”&%‘?‘? P §148 chain isclgmgthened of shetiened svhile still Pigwidinge e#rboayl i ght or
heavy chai NaffodP ofhlr ERRE %&ursbl‘ fun&ibnal f‘égﬁ.g)%p@}’aﬁzan@ﬂ dsRhdn Js%.m?d Q{gﬁ' n or

variant thereof is fused of otherw se | to all or part e hinge
and const antnajagg having viranhsidaehaimsgriappiopriate dinctieiahgneups dioy ynstaned, the or

bot h. Thus, an | FN-
3 pr ot B ' SitefsAmARAY bl G W ind o{IRLER, Sl B ekl GRnodblne

pepti de, e. cpnavapire, dhnlaiticiapidy mbasins,dl—mhoispﬁo‘sgnne,ﬁwmosenneydlhpdrbxyf-e time of the

| FN- 0 noi et er. o i .. obu or fragrrent
or portion %{]?Fé‘?lgg‘fdmas ge & F lbrpn%]@?té j é’metﬁyﬁ?&@m%%"}lm? Muman

| g3 heavyadid\aintithine) st dindinobglyfia acié Other ﬁﬂ&allﬂﬁumgdrﬂmmgﬁd metgbamés
Specifically, an "I FEN-G3/ | f Usi tein |olog|cally
Sotive | N B ma B ettt aith e Metacs S Pergp Safl OF HeoRugruBubeR cha n.
speci es2@f blEnbdha/tﬁegarfmnae@mbmdammdmd:é.&opeféfthé:preg‘eu&hmhomhl ch 30 is a prot el n
conprising an IFN-f3 moiety linked to at | east a portion of the constant

domai n  of an i noyRPINIPYhiihts AcRbEfeRErs&Tbrirérd hdHlseg@éﬂéési. S& Sreddtsdd™bt O
noi ety linked to a -14 WD 2003/006756 PCT/ US2003/022440 2 2 DEC 2666
fragment of "o Repfigotuensareferiththat prt oifan eyerplhsenuenseraf ¢pvatentiyrborledyy

i mrunogl obu GhaiBSd o Yim ORE: al g n has
t he generi ch?glro rru@args\)?(u\?éé& \%?ggégl n“dfﬁ fs aepol ygljg%??%’émﬁlavﬁg lrlgjga%ilﬁ% acid
sequence of djr@No(l gf pemtid@bmd formagitonvim theamino acid backbone has been reversed such

25 - that, reading in the conventional left-to-right direction, the amino portion of the peptide

bond precedes (rather than follows) the carbonyl portion. See, generally, Goodman, M. and
Chorev, M. Accounts of Chem. Res. 1979, 12, 423. The reversed orientation peptides
described herein include (a) those wherein one or more amino-terminal residues are
converted to a reversed ("'rev") orientation (thus yielding a second "carboxyl terminus" at
30 the left-most portion of the molecule), and (b) those wherein one or more carboxyl-terminal
residues are converted to a reversed ("rev") orientation (yielding a second "amino terminus”

at the right-most portion of the molecule). A peptide (amide) bond cannot be formed at the
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5 t her eof WOr2004/086750pt i onal |inker noiety; and Z is a polpcaaphoehn8e@pri si ng
at least a portion of a polypeptide other than the interferon beta qf mﬂeéﬁg
X. I'n other enbodinents, the fusion protein has the formula Z-Y-X, LiTh 0

t he non- | FNRt3fa68 btiyeen 3 Bemakorientasion residub end Araverserprialtatiparésidue. Therefoee,| i nker
which is fusggdidQvi L& 1 | | B ._.pol ypept i de or
portion or var flan?‘rt_he%%fg?mﬁgﬁg%@q e%gﬁl%félbtgq%%r}efi%&glﬁlg a%gqucﬂ) 9% de that
10 cont ai nsammnaaYghioiptc imeidty teelikahmtwrsadjdexatpottiags of the sefiemich efiliZdgd ¥ pept i des
i ncl ude CD - nmenbers, of class.l and class. H npj or

hi st oconpat %’ﬁ‘)’ﬁsl t@ p&%&?ﬁ%ﬁ . é@%@g' Om§f1§oegg), @3?’(’6&%@%@“&%% 8‘11(85‘0 exanpl es
of such ol ypepundesny cMiesieytly be atilided el lidestrubmres iwitht tad @fidetboplisfoddchitye Of

hi sti di ne resjgues.or refergbly, ~the Fe region of an_inmunoglobulin, "Fc"
defined her ePér:Pq}aégmém?t?ca Hre- gf’ Céﬁ @rﬁ%f’ﬁ%dﬁe“t%greé’élﬁ? %E%?hﬁ‘@mcor?@meo?@ ni nal
domai n of t il lilesviye hemeRDE! kb oueh Jithswo MaidRtHindé 6 MtnPep@RYohinteRr t hat
permts the IFN—g iet%/{ to.retain_its biol ogi cal activity. Miety Y can be
one ami no adffHyr ng]“) eV ﬁedldéréﬁtt‘m’c%?oa‘?ﬁ‘&&i‘%’ﬁ alypeptiges Willgsperallsén be from
about 2 to ahfdn, ReqRife HYeRfoh@F ihef dn@HoARAH Coridufat®f 8 fhe 1 e ATl Qﬁir%?«fcglrl ong or

10 or nore amno acids. In a preferred enbodinment, Y consists o
conpri sEY 2tpsidueaan ey & paataiy Sepatiplprimatien of sidei chring tateis sivdk to thatpf theby t he

nucl eoti de e?gm ]@%ﬁ . nsi st of

or conpri seﬁgﬁ&%glﬁgde? [ riasggge og%&gﬁ%ﬁbg gll,algen.tgg fev%gi&oﬁbﬁﬁég%;%%ys (SEQ I D
NO 8),. whi p¢ptides iemesdeteldly (Byy andethe confiGAGEANT CIRGAGAREERHD I NPrefatpbly| n

anot her enbgdi . i of.. or_c Lses. SerSe ASpPAsSpAspLys
(SEQ I D NO %Oﬁgﬁ?gﬁﬁ’?’gﬁe‘%{c‘é 5 ,°“%?r§.a?%§ab%§"ﬁfw%@§%&é§sé%ﬁ%me ( SEQ
D NO 9). bdindinguetivityt Modificatibhsef gobipepiites afedurtteNdéscritiddet.y., (d).SaRateiithe

second, . ponzl F iety Z (e.g., an Fc region of an immnogl obulin) can
al so belgffﬁ(‘?t%g%@ﬁgﬁy chem cal reaction that wll bind the two nol ecul es

t oget her so | ong the X and. Z mieties essentially retain their
respective acti vﬁ@@“aﬂ’?}‘%"séﬁ&’ﬁn‘g“é‘% W&B@@“@éﬂd VA erﬁ‘é{r](?gsé MAREFG cal
nmechani sms §fdin)PRisedQY @ heltoidPol s psigpeplid.| Ainbtérofigdfd filyeptidd fiag BL AddeAN.

coordinate binding and conplexation. Representative coupling agents (i.e.,
| i nkers " Y" eign fertihe puspeseiof profanging thy halbligey diedpNdbprateiner imprayinggtsbet ween t he

| FN-0 noi et . i ' | : Loesters,
car bod i m bSuu e TR ef R DR Bl 5 IRE e S TRAURGRIDE e FpobRle”
PCT1US200 31 02pbttinsZhGedii-Cg 2 38 Gonsant Horasgin tob b Vigletroe h@avl cblain obaylznacdlegule. In

gl ut er al dehydes, . dj.azgbe s _and hexanet hyl eng dj am.nes. sych as

Bi 5 (i az B TSRS Am F Btih IeBB o AT it et B o i IRkel o &l oby

| m doest er s paki6tha hirgh Bk EunktaAiCieBloM it SmniRSEIEhuImdEht chain] héi0y cRén,GRMPounds
such as 1,5- difluoro-2,4-dinitrobenzene. This listing is not intended to be
exhaust i ve &ptht fbus; ghis myentmndpatarees mefecels avhichancledes|l) #ylFAGE REoteiR Moy i n t he

art. Many Of(i.é.,@l%%ﬁN-aﬂ &t v%gmﬁe%o%, l(i\é a second peptide, e.g., one which increases solubility

25  orin vivo life time of the IFN-f3 moiety, e.g., a member of the immunoglobulin super family

or fragment or portion thereof, e.g., a portion or a fragment of IgG, e.g., the human IgGl
heavy chain constant region, e.g., CH2, CH3, and hinge regions. Specifically, an "IFN-3/Ig
fusion" is a protein comprising a biologically active IFN-3 moiety linked to the N-terminus
of an immunoglobulin chain. A species of IFN-B/Ig fusion is an "IFN-f /Fc fusion" which
30 isaprotein comprising an IFN-f moiety linked to at least a portion of the constant domain

of an immunoglobulin. A preferred Fc fusion comprises an IFN-3 moiety linked to a
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avai | abl eWOUREA Y734 succi ni mi dyl - 3- (2- pyri dyl di t hi 0) pr opCON&LW3/OSRDP) |

1-et hyl -3-(3- dinmethylam no-propyl) carbodiimde hydrochl oride (EDﬁ ;
4-succi ni m gyl oxyoarbonyl - al pha- et byl - al pha- (2 pyridyl-dithi o) -t 1,8k 2006
(SMPT: Pi er é@@fé anrgptibogy, contasmipg Hisd derminal oy ofdhe hary onmipgiobsiion
protei n congjaptss of or conprises SEQ ID NO 12, 10 which contains the full
| ength mature formof human IFN-p, i.e., SEQID NO 4. fused to human

| gd Fc (ZL5107) {seadipgygo/opggmbodimgnt sBniop 9r@dn heshy s¢reeie fdringla X)Y-ZThe
corr espondi clr ' ' I [ 4D NO. 11. The DNA
encodi ng hﬁgr%lﬁiﬁl)lgﬁsl-oat oggpggﬁg%ﬁgﬁl Iag%? i eacEc?%eBFeélf Qg%%ﬂ}’d) T PRA BhESihg an
ar gi ni ne) athdreDRIA isan optiona linken mesaty; lagdy. is o pelypaptide egnivingg A lds agiortidae

triplet ' i id) .1 i QA i th | eotj d nb
S7aor st V15 RErpee RfleARBRNE bl R SO 10 RO PBPERRR B st
forth in SEfsiob pheinhds thedormmircBdeH, nywBEQhE BoNIIN-BPolypesti MR ANA34H2 and
USSN 09/ 832,.659). . Fi g. Thi.s, . latter fuysjon. pyotei ists of h
PPN p 1§ kel PBhpE e dtedisker whieh fodien B e NhleFRinhl dostoneritg ok o
(ZL6206) . Thslygeplidt bigertiod anasigadhddsofNVMUIiRPTicde e 5?&115@055?01%'68%&@ 20 NG

7) consists of the amnp acid sequence GEGES (SEQ ID NGO 9 t hods for

produci Ry t prIgngogRumoglobulnslibe damamse Bxamplegeigngtoather polypeptidesmcivde €872, 659.
In a prefer i i Is IS, j Bl
1,2, b e (o0, MRSl ki SO RSB USRE SS LS,

C-terminus to at |east a ortion of
| FN- O f or ns5:66333mGepon eteal hfos gkarmples ofshch polvpeptidesie regi on forns the car boxy

term nal portiomgld FRes ifﬁn" r I I ] erably
limted to the cl(\)/Ir(fse"t?yan'ia dglrcrfﬁl?% i ngtgncrg’eagélgllﬁn %vnoé%?ﬁgi'ﬁ‘é éﬁgﬁgﬁé} @&%’?ﬁai ns.
The Fe regi tha Fenegibrestanfipgiuanglobulm, SfcS glefined hierdin agh fragnzenpof 4niaptibafy t he

hi nge region, .t.he portion. being.c ble of form iniernol ecul ar disulfide
bri dges?gan%dnt%lﬁlgg%ﬁzé ge%rgméf%mg%%gftﬁ%#eag Tpine %krg%zla cé i val ent's thereof.
These const ant rB®pieny canpe aelinker ihvgerhitote ANY-Prmsiemto rerais ibsiclegicplr ef er abl y

human) and may.be deriyed from any 30 roprjate class d/or [sotype,
et ui g 1 ERvity oMoty ¥rcan gk O aig and TR 3 el SO Rgs oo L Khant
nucl ei ¢ aci ge fFOIMEHULSS0WBb@N RisOsRdst BemlaBohtsstb @Bsut TOYmAR Ridtishd@dio Ry any

nmet hod known in the art (Maniatis et al., 1982, M)]ecular Coning;, A
Labor at ory T™OIa1ye 8¢1dsy/ eiggedRapadepentay 6OPHRPIPs cORREsSH06  Manual , Col d

Spring bigr b@ﬂy@géwm%s&xw@bthﬁm)j WdchRlehsdded M. oY By tE nMoat@Guédcem
publicly avai'l abl e cl ones. Methods for the preparation of genes which encode

t he heavy oPFGGGGREGIRAIGACERSEQAP NQg)oX<canplsp rorsibef BISQMPHSE a8 e t aught ,

for exanple j e R s et i i bl i )

W87/ 0267 1?“%553%&%&%3%’5 ﬁg%’%égh’?%sgf&ﬁ'g%rﬁp@ 5 (ﬁtﬁgrlfgg‘r!%ﬁ”’rrg%"g%sl eqew%dry@

f'ragment nnby,tﬁeg-dGAQ_GﬂTﬁt?xBﬁA@dﬁ@G)(&HﬁbﬂlﬁﬂA% ro@dother enthodimeat ¢0.gsisT§ ofit ant

{ﬁg ions or gRy, (6. EOENEAGH ApAsh APRSFLAGEHENDNO! 1b) WD R enEEREL JTBAL S Of
25 AGCTCCGGAGACGATGATGACAAG (SEQ ID NO: 9).

Moreover, the coupling between the IFN-$ moiety (X) and the second, non-IFN-§

moiety Z (e.g., an Fc region of an immunoglobulin) can also be effected by any chemical
reaction that will bind the two molecules together so long as the X and Z moieties
essentially retain their respective activities. This chemical linkage can include many

30 chemical mechanisms such as covalent binding, affinity binding, intercalation, coordinate
binding and complexation. Representative coupling agents (i.e., linkers “Y” in the generic
formula) to develop covalent binding between the IFN-f moiety and Z moiety can include

organic compounds such as thioesters, carbodiimides, succinimide esters, diisocyanates
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i munogfbbuM Fﬂ’ét?’élﬁ ths 31l dength mafyredarmp of hranan JF i1 SEQIRANG: ds Brsprbiadss |

These pol yvaﬁrﬁi}{ IgFEEzRY197)a6E Wo 60/@9@/2%&1@%3@9%)‘9%%% 65%) (Eéetﬂlg p 4 feron
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consi st of cewsspendingAuclEntidessanense i sehiorthdn SEQ @8 ND:tld. To6 DA SEO:dlbD NO 4
(or those e t f 3)
(moiety X i ﬁ&ﬁ%ﬁﬂ‘aﬁﬁgﬂé%ﬁ g@%ﬁﬁgﬁgg@ﬁg? ggA%C egco%?rﬁgna% arg%lﬁ 1%% ety Y),
t he repeat serbmqu athunah I§@hstnstnpregion Gtarte it thmtnptﬂlr((ﬁlﬁg Iendmdingmn aemimisd @ond)

Crampl o1, Bt LB ol TR gl o be constructed. fo
domain 5% Bl ofh SSORTLE ARl RSpESpROTRY 10 be conelruer ed. |

accept abl e car r i 8hotBér prefeaediIFRN-pdg micwmmemeﬂ ¢ foettl ifh SB@mheoglrm.ﬂ consi sting

Cechni ques. Eelel e RdIpNeT Pk gL ER e UAM JOREERID B O, ana

the bi oti n- idifeefubidh @rotéifilcandiits 6fHuMsAaFR-A 1hRed @Ith@msi lihlger lmam& ifs€1f ligkeddb N,
resulting in tetraval ent avidin/biotin/interferon beta nolecules. | FN—(3/Ig

fusions - 17 hwprnkesidFo 667648 0bCiha ssbD Bnen fepgorsd by nmk@t@en%ﬂ taayo af SRR e

coval enbhy &@YP) E6hsis® it 4rhiaBR&GAQ! &MGGGSESE@'IDW NRletoddNR} and the
resulting conjugate precipitated w anti - or anti NP-éggc/l to form
r

decaneric ewdpeigathese protansare dasenod inWQ 602372 apd BSERA9B33 ecept or
bi ndi ng si tes Def %’ﬁfeﬁe‘ﬁ%ﬁgﬁfboﬁhﬁhx?'ﬂ{%smﬂeﬂ M‘)\%ﬂk eSO Riseviah§ € t‘el'i‘n%ﬁ's'dt‘é aYarious

structural forms o primary prot etaln bi ol ogi cal activity.
Due to the Ilﬁaetslqm@ormfth@m E&iﬁn@fanmmun@ﬂbmmrﬁmw ftyfoomp the afndmo-exanpl e,

alts, or mayinet PrtRE R TR R AR Dk fal At QR BT V5

25  proteins, the Fc region is preferably limited to the constant domain hinge region and the

CH2 and CH3 domains. The Fc region in these fusions can also be limited to a portion of
the hinge region, the portion being capable of forming intermolecular disulfide bridges, and
the CH2 and CH3 domains, or functional equivalents thereof. These constant regions may
be derived from any mammalian source (preferably human) and may be derived from any
30 appropriate class and/or isotype, including IgA, IgD, IgM, IgE and IgG1, 1gG2, IgG3 and
1gGA4.
Recombinant nucleic acid molecules which encode the Ig fusions may be obtained

by any method known in the art (Maniatis et al., 1982, Molecular Cloning; A Laboratory
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of SEQ D leic geids geresponding e i oflanfing wegiewef anemmmvglbwllnﬁ@ infufi@z 11. A
het er ol ogou I sQ be used
ne o 257} aRMPCMBER e fyion AEPla Enteat OBl St R T8 0 i e
Such pepti dé@lrdtfl@tWﬂig[neeﬂ(a’mml sequetne uastteaml%zfrtheammnbgl,obulhﬁ’upoﬂl ymtmi—eotl de of
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tag, e. g, 30 suﬁtﬂRr‘ésﬁnb’x‘}v%f‘t’lg@“g“{}éE‘irélfmer%ﬁ{’@?rbﬁ@% leitsie "'FAG peptides are
avai | abl e ceymBiogdepicloy multala&rmmem%ﬁlbﬁsmg afion pefeins) SublduieersaRitpes
(e.g., see Ellison et a]. (1991) J Biol. Chem 266:21150- 21157% whi ch

i ncl udes a me?a@é.%&l@émrfeéeslwén?rmﬂpes thepro 9E {snmolegyles wWhich s ptat i onal

Bi ot echnol ogju@falehi\uch as BiferterDb m&néssmémeés%wﬂmﬁu%hal&u) -18 WO
2004/ 006756 PCT/ U82003/0 2440 22DEC2606 and a 16 ami no acid portion of the

Haenophi | uspeliipeptidnmay henefigi tr form aapstehibisedeMmentamervanddeA dimerpol ypept i de
can be E@‘EdA'?témchv-Ei‘;ﬁ gﬁ{?tuh@x@%fﬁ@\l g HEAE Xeins fa be (ﬁ’H‘lC@ﬂElh%Q Yoteits BhFRACT 1 NG

specifically wt ag pol ypeptide 1s aval e or ca e prepared or
i denti fi ed. affinityfagrtke Equtsgidinrad ig molgoulpgrpach3s Bmﬁlef\n Ewm&ameanplutdhéfrqfof is

H st st s ( SR o Bhith Rifonfhrbtiad gy B2 pblaf o Pt WIREPRAHCT. Codtience
CATCATCATCATCATCﬂTesé ﬁﬂ@vdléhtl‘ﬁ@ms ai@)seﬁ&sn@ they mdsasb-m%}rbd-inwt—ﬁemﬂlbsta( SEQ I D NG
18), which rrre%gptorebmé}ng sites. ?%r example a bivalent soluble IFN-f3 may consist of two tandem
25  repeats of amino acids 1 to 166 of SEQ ID NO: 4 (or those encoded by nucleic acids

numbered 1 to 498 of SEQ. ID. NO: 3) (moiety X in the generic formula) separated by a

linker region (moiety Y), the repeats bound to at least a portion of an immunoglobulin

constant domain (moiety Z). Alternate polyvalent forms may also be constructed, for
example, by chemically coupling IFN-B/Ig fusions to any clinically acceptable carrier

30  molecule, a polymer selected from the group consisting of Ficoll, polyethylene glycol or
dextran using conventional coupling techniques. Alternatively, IFN-f may be chemically
coupled to biotin, and the biotin-interferon beta Fc conjugate then allowed to bind to

avidin, resulting in tetravalent avidin/biotin/interferon beta molecules. IFN-f/Ig fusions
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2004/ 006756, PCT/ US2003/ 022440 220 EC 2006 or ant] oxi dation, or ‘other
properties BIEORRTERE it 3s@ddiignal Nstegamy, fet-terminiaFon sxermele, Brapmveated t may
be advant agegHse iy BOTigAl r@dgll 16&ehQBypbRide Ytfuleh QNA e 2GR tdrfdEnaP RIRE O T €nder

it reactive or cross-linkable in character, to enhance various properties
or char act ePP§incghigh co-franslatipasllyl o1 nostrijanglatiendllyrdirenty tzansfene £ e grateim fromt he

pol yner may; t @l S by - | DkagRs, or
ot her constlltsfsgltgé)?\l%ﬁgl?erg%é% g?%{seld\%hq%éﬁ%%é)mﬁg% Fg?%%% g%gg%ﬂggér&ﬁ%acy Igf t he
conj ugat®ked (cghNthe yaspdia-fastor fleudern)t o entmepldatie pigna pepeide Thiebe thhk f IFN-3,

conj ugat ed nost _.pref.er i r 1 nal reactive grau t | ymer
al t hough cohj ’g‘? 8‘?@5 @gLX%‘éﬁ@@ I@é&(‘g‘rﬂ;‘ﬁ%‘ﬁéﬁmﬁ%ﬁ? Pﬁ%goﬁ@ﬁglgsﬁ?ﬂiﬁ() Iﬁgact ive
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A heterologous polypeptide (e.g., peptide) or other molecule may also be used as a

25  label or for helping in the purification of the IFN-f3 therapeutic. Such peptides are well
known in the art. For example, the polynucleotide of the present invention may be fused in
frame to a marker sequence, also referred to herein as “Tag sequence” encoding a “Tag
peptide,” which allows for marking and/or purification of the polypeptide of the present
invention. In a preferred embodiment, the marker sequence is a hexahistidine tag, e.g.,

30 supplied by a PQE-9 vector. Numerous other Tag peptides are available commercially.
Other frequently used Tags include myc-epitopes (e.g., see Ellison et al. (1991) J Biol
Chem 266:21150-21157), which includes a 10-residue sequence from c-myc, the pFLAG
system (International Biotechnologies, Inc.), the pEZZ-protein A system (Pharmacia, NJ),
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IFN-B therapeutics may also include a molecule that is not a polypeptide. For
example, an IFN-J protein or variant thereof can be linked covalently or not covalently to a
25  polymer, e.g., a biodegradable polymer. For example, an IFN-@ protein or variant thereof
can be pegylated, e.g., linked to polyethylene glycol (PEG), as described in WO 00/23114.

Within the broad scope of the present invention, a single polymer molecule may be
employed for conjugation with an IFN-B, although it is also contemplated that more than
one polymer molecule can be attached as well. It will be recognized that the conjugating

30 polymer may utilize any groups, moieties, or other conjugated species, as appropriate to the
end use application. By way of example, it may be useful in some applications to

covalently bond to the polymer a functional moiety imparting UV-degradation resistance,
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modi fi cati oAt f&doBfmeR Godisting Vo thy N-tMabibROSt thOIFN-phidRicLiBISSdbdddrs as
sites for chemcal 5 nodification are also well known and therefore it is

li kel y that sise(pairsati gt prasrike gitgrmanus apd thyensh sugar medetipgddws dhe myentipnand

speci fiogl | : E _ 4 ] oxi dati on.
Fgr exa‘rérgl e,XO%tQIB@P%g% ily Igﬁ%até) Fé;/f%r(r)%%bgp %@ﬁﬁggntegg&m enggl 3{1 ((gtll%\lg[ihch fornms
rel atively sorgbgatesofdFfomreatiantitzegess; () Caomiasllyatonplad pplymer eonpgitpsiefs and

ket ones. Thi r I. b il i f i hr ough 10
oxi di zed ol F}é@&?@%&%@eﬁfﬁﬁﬁgésﬂ?a?%%‘fé’?%n%?ﬂ@%@gﬁfﬂwiﬁmﬁf?*,%%%%’zﬁ?’, atsMakr ool .
Chem 179: wallhs N-nCpaxdtshgaticanpled pagphemiohjughtePE3F0EP hrotejselr Myriantsy dr azi de

With nitri tghe?eré)gduces PEG carboxynethyl azide which is an electrophilically

active grou ctive toward am no groups. This reaction can be used to

prepar e 290l yal k@eagallgirpmaboutad fo about10ak@esf agBvated polymer per mole of
protein, depending on protein concentration, is employed. The final amount is a balance
between maximizing the extent of the reaction while minimizing non-specific
modifications of the product and, at the same time, defining chemistries that will maintain
optimum activity, while at the same time optimizing, if possible, the half-life of the
30 protein. Preferably, at least about 50% of the biological activity of the protein is retained,
and most preferably 100% is retained.
The reactions may take place by any suitable method used for reacting biologically
active materials with inert polymers, preferably at about pH 5-7 if the reactive groups are
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bl ock cg% af‘ﬂ‘é‘? ps éarf}érsﬁm? goupsy onsifie ysige Xers the arigp gEives @hd non

30 pepti di Cth@@J téﬂﬁrnab@@iﬁmﬁ@§ avaiable @5 d@ﬂbax&%e&nwm}; qhdePih¥ YPpropriate
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pol y( hydr OXWB%PWWfWP%%Hy selefgivg derivaliention pf ERN-Bipt its Notsrmings mjth
| cohol d
al cohol ), pmefg&@? 20fininhlY rﬁbﬁéﬁ’&%ﬂ lgbeach{%%d/([% %QE%BQ%éggsﬁrﬁngﬁz%t,aq)tﬁean

copol yners, S, Xtures thereo I'n one e
pol yrer bachl@hello\QQOWOMME@@@e@GﬂP@K/aﬂﬂ@Z@@@ MMOhQ@SﬂE@mGG is

Pver age ol Ao oL Nt rARRBNE 1R s B Nk Mo D of B NBRA B 1O G e
under st ood ofEN-B. dﬂinsetrypc ef cabenistqyod; wamkmovarte paissms with ¢rdimhey skidirin tiseari. n t he
practice of thi S@PI nvent

pol y(et hyl ene gl VESTFUP if ?W? otﬁ‘esgﬁ% “518!)? e(Ia %ﬁiﬂﬂseﬁ%}lw@ém?f@geds in
thi s respecby peHoemirgy iendtions atnsdvtpme(geribﬁny(seﬁ)hmﬁmnghm@merd aPEGYy of its

forms, incl oxy PEG, dif l.ti-ar EG,. . forked PEG
branched P *yaﬁagﬂwef pEegcte WiIBE ME’W 88@?"&’8&8 odfumg; ég@? @H&‘%‘? n. In one
enbodi memt , ARG pLRifEHHGNSS tHE vgelquﬂdataaﬁ at with SO%- mdmlmgbmlaksyl ene

glycols, preferably polyethyl ene glycol PEG) or _pol a | ene gl ycol
resi dues of spegiporaefhangl Igﬁesﬁ%seav@q Beahisdesufied wan 3‘%@?05‘“3 st ens of

interest. TRESinub g%pgghmg,rtar%a 12 PEGEmBeRL ei n is attached can be a
honmopol ymer of pol yethyl ene glycol (PEG or is a polyoxyet hﬁll ated pol yol,
provided in al | Eeseaystlrimcref BN fhindicates thefithpNeandCeamby arglocatsdplose

t enperat ur e, e C I LkYy! ene

oxi de honnpo%prprr(éérhé‘nass ﬁggﬁg%%ld?9%%rigﬁt§%cﬁ%Fﬁ nﬁgw tﬁigoﬁet ’hyl enat ed

gl ycol s25 modifications of the C- terminal end of IFN-B should also have minimal effect on activity.

While there 1s no simple chemical strategy for targeting a polyalkylene glycol polymer
such as PEG to the C-terminus, it would be straightforward to genetically engineer a site
that can be used to target the polymer moiety. For example, incorporation of a Cys at a
site that is at or near the C-terminus would allow specific modification using a maleimide,

30 vinylsulfone or haloacetate- activated polyalkylene glycol (e.g., PEG). These derivatives
can be used specifically for modification of the engineered cysteines due to the highl

selectively of these reagents for Cys. Other strategies such as incorporation of a histidine
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conj ugat i oncambe peréenBdcs. @ A neratioy wheive alﬂffb}'ﬁe@ an C@bm}@tatq' mpisties Wigws f or

From the 1RG0 Podel sl ORURRE o Bl il WeB\RBY TR BRNRE © P
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fggjc ugat ed . %gferglésﬁ Be vERA 0t SRRV ot 8 2884d SR thaRWisBiial enfilivn OF
| S S
25  of the polymer with respect to the IFN-f is changed.

Exemplary polymers include water soluble polymer such as a polyalkylene glycol
polymer. A mnon-limiting list of such polymers include other polyalkylene oxide
homopolymers such as polypropylene glycols, polyoxyethylenated polyols, copolymers
thereof and block copolymers thereof. Other examples of suitable water-soluble and non-

30  peptidic polymer backbones include poly(oxyethylated polyol), poly(olefinic alcohol),
poly(vinylpyrrolidone), poly(hydroxypropylmethacrylamide), poly(a-hydroxy acid),
poly(vinyl alcohol), polyphosphazene, polyoxazoline, poly(N-acryloylmorpholine) and
copolymers, terpolymers, and mixtures thereof. In one embodiment, the polymer backbone
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| nt ernati onalloclPéttpelytmeA}mhamaﬁnean Ekhnpled?ﬁ’ﬁb@ﬁﬁﬁaﬂ@lﬁéiﬂ;owdm mnlade;mhodl ment, a

pegylated IF I FN- 3 1 a bul k

i nt er medi at 8"3("&?% Y@a&?%ai'ﬁqf& ﬂ‘ﬁwxéf?thﬁlaie&é?rbgﬁ xﬁFtﬂ’ lted glucess,  yse in
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adj ust ed t ooSsupring nagrally in, fop exagpple agimals anflaa@@&f ip rogo-a Ai-Smd daghesridese (1) FF
col um ¢4 hamgfo?e i &Qﬁ&ﬁ"ﬂ@%oul%%t &Ees@arﬂsgbé fe% add Melér?@eﬂt in ISR UMM i s
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eluted with 30 W%e@mﬁhvgmgwdhéermxslee dem PRWWPYHENWP%n fractions
can be anal ?&?&Lryl%@ﬁ?ofa HDRAE CarbHydfige- ect?ﬁﬁ Ak ke &9?89”t ration

of 15 inter onin the I es est’i mat rom sorbance using an
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illustrative and that all polymer materials having the qualities described herein are

25  contemplated.
The polymer need not have any particular molecular weight, but it is preferred that

the molecular weight be between about 300 and 100,000, more preferably between 10,000
and 40,000. In particular, sizes of 20,000 or more are best at preventing protein loss due
to filtration in the kidneys.

30 Polyalkylene glycol derivatization has a number of advantageous properties in the
formulation of polymer-IFN-B conjugates in the practice of the present invention, as
associated with the following properties of polyalkylene glycol derivatives: improvement

of aqueous solubility, while at the same time eliciting no antigenic or immunogenic
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via an amine linkage. See, e.g., European Patent 0154316 B1 and International Patent
25  Application No. PCT/US03/01559.

In certain embodiments of the invention, human IFN-3 is PEGylated with the

L.

following activated polyalkylene glycols: 20 kDa mPEG-O-2-methylpropionaldehyde, 20
kDa mPEG-O-p-methylphenyl-O-2-methylpropionaldehyde, 20 kDa mPEG-O-m-
methylphenyl-O-2-methylpropionaldehyde, 20 kDa mPEG-O-p-phenylacetaldehyde, 20
30 kDa mPEG-O-p-phenylpropionaldehyde, and 20 kDa mPEG-O-m-phenylacetaldehyde to
obtain 20 kDa mPEG-O-2-methylpropionaldehyde-modified IFN-B, 20 kDa mPEG-O-p-
methylphenyl-O-2-methylpropionaldehyde-modified IFN-B, 20 kDa mPEG-O-m-
methylphenyl-O-2-methylpropionaldehyde-modified IFN-8, 20 kDa mPEG-O-p-

-24 -



and 20 kD¥OPE@®7 et hyl pr opi onal dehyde is added to 5 pgfmk2o003hesganple is
20 incubated at roomtenperature for 16 h in the dark. The PEGyl at eg IE@W@
is purified from the reaction mxture on a 0.5 nL SP-Sepharose FF él 00§<

fol l ows: 0. 8heaylasetaldglayderraoditicdJENMR, 20 kDe mBEGH] -#robenyipropiomidehpde-20difid VES pH
5.0, and | oagle -9 o lum i s shed with
sodi um phos%ﬁg?} éQ%hHé%%?ﬁgggn%ﬁiQ%?&Bgeﬁﬂﬁﬁgﬁ ]toﬁ;g%ﬁlg@-lﬁafeéaew%' g is eluted
fro ][n t hﬁ coldetaﬂlc]:,dmldsd:rilﬂiﬁn RAhbRSppiatién 2hd o&@?eﬁﬁzﬂﬁ% NﬁﬂmanTﬂFN-lﬁ’lﬁ@difﬁH thﬁll FN-0
is further ifi Syper ose 10/.30 EPLC sizing colum with 5 nV
sodi um phos%%‘b@ “SFI%C’?%S‘? "Tg'&? 1 eﬁgi" QHHQOWBi“PP@%Qa%@genW@a@PWdﬁQS col um
(25 m) §s earfoﬂmbeaswahdnaﬁﬁ@r&i&d%lﬁéxﬁﬁ{dﬂrﬁté&Rp@%{i@;ﬁq@d- The el ution
fractions are_anal yzed for protein content by absorbance at 280 nm pool ed,

and the pr8tdiASENOehtrati on of the pool determined. The PEGylated | FN-(3
contribute Lo abiar kanmRul ek e S T e o
anal ysis, anddbulkdntemnadiatci@rclivignl botsh of bulk dibg thatd@ssedAlbtestifortustiBmemtai ni ng
20041 006756 *Fer b B39 368k sHphaiph) 2700 B MBIl v St 20 1O
p- phenylacevaludetnfdeo mddiMESgH 5 BNrd3hecpih wae adingpditoes) with HOl! ThiGsaniple 81 of
febi for LlBIRhOARRRLeERa8 B RSrn Roeomin sBarimn O kare BR: 7. 2, 200
MM NaCl i s phil reéiRATHE ddhmdtisFkasiid wWiEiDs L Mefur hésplate 3835 79tan N¥CEC! . and
24 nmL water. The 5 sanple is |oaded onto a 600 L gP— Sepharose FF col um

(Phar maci a) 20drthe Peesiughin ejuted withisWemM gt imophesguty nH 6P, @0mMiafiluilysissphat e
pH 5.5, 75 Mtﬁéﬁlgcarll @J‘Qlaiﬁgd RF flefiabsorbancEl it &Gt ¥4¢ fin %&g{l‘; _%Qﬁgegﬂtgg%? phate pH

5.5, 600 MM Nadl . Elution fractions are analyzed for their absorbance at
280 nm ahd iterferomidhe sampleseswrhated-fpm theabsprbancgmsing gn extinctien eqefifigient ofisi ng an

extinction fi £y ol for a | my/nL solution. The peak 10 fractions
are pool ed ?%qgtlgvzg g%‘ﬁ{i‘%% ‘concentration of 2.3 ng/nL. To 1.2 nL of the

|FN- p-la fromt P- e S I ' 6.0
is added to 50 ags%’%?ﬂ%@%@%n%fg%ﬁm? ?rggl t?eAg%rglluc e’)s(g ?M?g@éﬁﬁﬁﬁg@?ﬁ and
20 kDa nPEG6Q ip-adgsddn §0 atvtselidmivyamborohyduittddldrch | Milwghkee, WIhie addedpd 8 i S

i ncubat ed at_,r00m at.ur or 1 in the dark, JThe PEGyl ated | FN-(3
can be puri P%ua%drf@m al?d(%elh ?F ﬁ%hr?a a)% rE)ro b"%?ﬁs’ g“f%@?’ﬁﬁﬁa%géé%pﬁg%ge FF
col um ae f dhkemaple is incubatedfat toematmparatniextor2(ehduss. ditepegylated interfeforbisnl. 20 vl

MES pH 5.0, 7., wat er, ang 5 pL 5 N HC , and | Qaded ontg t he SP-
Sephar ose c&POHF I9R&CRCHPR AT At ShEPrRAlogrARAY SH7BS PRAPEPERES & 75 v

NaCl  and t encihgnd&Riha mEdmhdodh) RithS ASMYodfknd ﬁ%ﬁat&%l—?ﬂbym MM QaE@s ™™ MES
pH 6.0, 600 nM Nad . The PEGylated IFN-O is further purified on a Superose
6 HR 10/ 30 Him mobile phase and SP-Sepharose® FF. The sizing column results in base line separation

of modified and unmodified IFN-B. The PEG-interferon beta-containing elution pool from

25  gel filtration is diluted 1:1 with water and loaded at 2 mg interferon beta /ml resin onto an
SP-Sepharose® column. The column is washed with 5 mM sodium phosphate pH 5.5, 75
mM NaCl and then the pegylated interferon beta is eluted from the column with 5 mM
sodium phosphate pH 5.5, 800 mM NaCl. Elution fractions are analyzed for protein
content by absorbance at 280 nm. The pegylated interferon concentration is reported in

30 interferon equivalents as the PEG moiety did not contribute to absorbance at 280 nm.
These method and characterization of the pégylated IFN-B obtained are further described in
WO 00/23114. PEG conjugation of IFN-f does not appear to alter its antiviral activity. In
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20 si zi ngWweotoosoorsd h 5 MM sodi um phosphate pH 5.5, 150 piirNatdosas2dihne
nobi | e phase. The sizing colum (25 m.) is run at 20 nL/h and 0.5 g12
fractions are _collected. The elution fractions are analyzed for pr quf[; 2006
content by sl thespeatic a5ty of pegyisteddFNAhas found forbotnaich gomtec @bbutdi on of -

the pool defigediunethatldiend i ed ﬁfédhﬁ&wo( tionis reported in IFN
equi val entslaf%per ad]austl ng forS’t he contri ut?g%{ Zf the PEG (20 kDa rrPEG 25

O p- phenyl acet al at 280 r or a
1 mg/ mL sol uti o%gh E@é %sor Eaéggéiﬂa?%gg%{l{%h%ﬁgﬁmeh tﬁ%tca’ﬁg? P%Chaseds
coef ficientes ﬁmelﬂrlkfa 1110 figatniNo. 7§83®tR00h01¢bmméﬂ‘PE@lb\ahgahel datde piotocBhap| es of

t he poolcca f m nd the remainder can be diluted to
30 g/ nmL Wi 5 ECSIQ@%{ g%%g?oﬁlﬂﬁgz ornu é(%i ]flo(fr%i buffer, aliquoted at 0.25 ni/vial,

and stored at - 7%20 kB lﬂ’m@&?hmﬂgdlprbﬁbha(l&el@wpioédie& @Mﬁmbé\@’fepﬁr&i asy

occurring p t h t i t| on. The | ymer
may conprisé& F@&ﬁk?}ﬁgﬁﬁé& 31‘ b@% ‘“qmege 33%}3 (gfﬁ 16’8{158 Q‘*E} wgt%p@isgﬂ aﬁgy be
coupl ed to feb@ fd)rrl{selixf RirRiisPR30 hy/nteh 100 rAM36aMmM J%Lﬁﬁ{e%fﬁ%fb M Nat¥p
2004/ 006756 PCT/ U52003/ 022440 22 DEC 2006 an al dehyde grou a mal ei m de

group, a Vi ﬁﬁﬂs‘tfﬂf‘@ﬁelbmbmf16%\%1\%@&0@1@5@@ OféINJH@l i lee sefpleiist i di ne

to o pOtyclemittiEs BRoR i oraby R Ak R (ihartetl, s bt o B
pol yet hyl eng 3gb )ALQJf 5 A0 @umnbyhoapﬂaeeqm 8.5bPNEM WhET, @ﬁcﬂh& prtdiRRichfedwmls i s

cl eavabl e by _bi ochem cal hydrolysis and/ or prot eol ysis. The pol ymer may

have a nol eBM afrd"%élp@ﬁﬁphé'fe P D @B@EM MGl oEign fractipns e IaéﬁweticSWsthemnot her

| FN- (3t hat ;yBihah& #9860 nhSard tﬂ‘éb%béﬂu‘iﬂb&@i*lhﬁ-@ﬁxtthé’ sérﬂ;g @
conposi tion conprising a physiologically active glycosylated interferon-beta

N-t er mi nal | gxtincberpesdhieiontzpf pSil yorer 1 paduting. d'hp peakfiaelionsraee pfiojasddd givei et y,
wher ei ny gher argchQée%ﬁ-Lt!l 0 Cidr%(%xﬂ”%ﬁéh%%g@@ f&?ﬂteéi?fla%g'ﬁhw pene

gl ycol nvie arrange suc "t he oglc
interferon-betea in the physiologically active |nterferon beta conposition

has substanti al | el ati v i cal ive
interferon- bet a¥? ?C%kf fgg%krﬁ)fréf”h ﬁ]éeﬁl%?teg?ﬁ eg\?? A, drélmaﬁ'og assay.
Het er ol ogoughgphatp eHLE. oiisSaddéd tﬁtsbeﬁMmﬂdamu temolsaohdoide CoMatign idﬂed)to 5 mM,

non- coval ent | n ILF var hereof .  ".Coval ently
coupl ed" medH ‘iqulﬂé &Sﬁé—g’-? Bll_‘ép"irgiq%?"ieet‘?@ deSfto H@}‘?Ifw (B8Rl e ei t her
di rect | yo cowubiiéd 3 rbondatpdraueiter F10intR¢ darr TR BEG)ﬁﬁtEd NI igRirified Gemal ent |y
j oi ned to one anot her, t hrough _an |nterven|n noj eties, such as a

br dge, - spadiBTEacHon FRKRAER 1P Bbly SESoPRSasE Hi ool foapubfmichtBF oty o

NDi eties ar achic mBPus@ is SAHE WilD2 3AUPO mM Masﬁqmo ambatmbﬁd) thé spused
i‘nt er changeably with "covalently coupl ed. ég\pt or use in the
ofphate p

i nventi on c&apligeosgicoluany | Bresalugm lﬁb'ﬁs}@ﬂy‘@'@wdlaﬂ@il by h.y7é arMINaCRd) .
Non- gl ycosyl,af gdn WP RSy 15R8 1€ pRE Q8HE Bm e Solumh Wi 28 WW@LH%A?Q@G cell.

25 mMNaCl. The PEGylated IFN- is further purified on a Superose 6 HR 10/30 FPLC
sizing columﬁ with 5 mM sodium phosphate pH 5.5, 150 mM NaCl as the mobile phase.
The sizing column (25 mL) is run at 20 mL/h and 0.5 mL fractions are collected. The
elution fractions are analyzed for protein content by absorbance at 280 nm, pooled, and the
protein concentration of the pool determined. The PEGylated IFN-3 concentration is

30 reported in IFN equivalents as the PEG moiety does not contribute to absorbance at 280
nm. Samples of the pool are removed for analysis, and the remainder can be diluted to 30

pg/mL with HSA-containing formulation buffer, aliquoted at 0.25 mL/vial, and stored at
-70 °C.
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INF- (3 pr s@rego@7sevari ants thereof can al so be nodi fi edploy/iatédohiag

pol ysaccharides that are not normally present on I FN-(3s. 25 3. Metzrﬁ]cﬁ R(I
producing I NF-0 therapeutl cs The I FN- (3 therapeutics of the present 2006
i nvention can beZpkbauwehEG-bypr-ahspykosteldetyde-mrdiffed JEN-fcrnlbe psepaed hods

including c ugking cid.e L nJlFE ther eutic and
expr essi ng ?ﬂ?’g&ngé |%P%Igﬁgé l?ur%ﬁg’ i %?%dlf ga@etglg ﬂgﬁ‘(“ﬁ S§e t hod
wi |1 producestdeanrbdinarhadsFN68 ppher ﬂxﬂ@O&ﬁM&odﬁﬁl\!rhGé’p}M%?ﬂm‘pﬁl&bbwml al so
be pr oducedﬁ% 30 chem cal gnt hesis or a conbi nation o hem cal synthesis

and reconbi Hehvtetth 24ewhed |16y M MES RhDS S0t 1doef/5Y HEITndSA0aBreredie 2 2

DEC 20064 { n eiL.c_ac n an |E t herapeutic
i's const?uc e@lgifqggs)oﬁa Orqagﬁogr Lséyjér:lb ehgfozsfﬁgccgl mg«i)h%ﬁ‘ﬁ%ﬁc 8%@8@?@ an | FN-0
or variant Whasteafith 70000 RKIPheM sadiurhlihbdpﬁatwﬂlw TB NN AT1 GRS tRritiaduced
as descri bed, herein.. A naturally- occurrlb&a%tllFl\l-O nucl.ei c ‘acid can be

obt ai ned ac&ﬁh&F‘gU‘tbé TRV 9B RhesRhate 3§ 4P0pmd Esmpeﬁraet;@amee, a
nucl ei ¢ aci gng ﬁad@ P L Bt DSV i 56id e FBREI-RI AT TR H%asﬁﬁgféggm

reaction (RT- using RNA obtained froma ce nown t expres
e g , a Ieamwetdeusuw qxtmcrtmnsotfﬁsknltafd Sltfer ® &ougénk eolofiort Hﬂlﬁﬂpmo gene

| s oI at egg by Bg‘él\pélé ﬁTerPd’Nre%B? gyré hﬂ\z Bg:gg&g{ffﬁﬂwl (Fy-t}rlﬁgf i“@s el'ffhfj% “’i‘r‘lﬁi‘ i@p

expr essi ng BNE‘ffo%n thei SPIS ephoSD@uat@pabl, 0. 9 &hhﬁpﬂuﬁ I@le 0%9adaedy Josi ng a
portion of an ] FN-(3 sequence. Al ternati vel ng ete amno acid

sequence mayMeodiarcyapokasohdride thldbciydedded tcaﬁelll\étaedl kRa mPEGERR- 0l | gorrer
t |
contai ni ng @h%%ﬁc@tgfdeﬂfa SEQH@J&Q@I@Q%";?P frﬁ sa ﬁ% P incul E@B%‘%ﬁ E\Bn{ﬂ%}.’&?@

synt hesi zed r exanpl e, several I gonu es co
portions of ferié hdeshe dmfk. pThe/PlEGylated IFNP cbmbsyurtﬂedsﬁoneﬁhe mdtl(irhﬁlxtdre ogat ed

t oget h T dual t t 5! 3
over hand? 1 875 eBPemehtet r shBdsip i d gl YEichtr mRERO R e it o
nucl ei ¢ aci g @nQodmg\/JEEEJHfs 0 prmewmertvmdrsqmmsnsr{cm@;m lokdvad\Witolthe e art .

For exanpl e, changes can nade by site-specific nutagenesis, as_ described

in, e.g., MSerharosscolumns;Ths celyais ashrtwithepdiymahephate @H A TRYIBNAEDI ast 20
| f d
nterteron No%ﬁlﬁlgf? élg 81;9%%%191!@& FN-AS ﬁ ?Qute§ﬁr'ogl thj?@blurﬁljr with0 nﬁ@%@ﬁ% 68d an

U S. Pat. Anot constructing a nticlerc acid
encodi ng an MMNaCB. ThePB@elated dFNB iwiﬁ&thecﬂnmﬁed@hawperb&sﬁHRIBBﬂ Fxaenple, a

gene th encodes. the desired LFN- (3 ther si,zed by
Oror nBD o s Wb S A D TRe S 4 pedD ZT Moyt 8 BB pHaSs
ol i gonucl eotThd elingl RIERS{20 Beld) iDASKRE20MIIHghda0Ts A, fktithsSeesteaed. Ofhet he

de5| red | FN—{B
ution fractions are analyzed for protein content by absorbance at 280 nm, pooled, and the

protein concentration of the pool determined. The PEGylated IFN-3 concentration is
reported in IFN equivalents after adjusting for the contribution of the PEG (20 kDa mPEG-

25  O-p-phenylacetaldehyde has an extinction coefficient at 280 nm of 0.5 for a 1 mg/mL
solution) to the absorbance at 280 nm using an extinction coefficient of 2 for a 1 mg/mL
solution of the PEGylated IFN-. Samples of the pool can be removed for analysis, and the
remainder can be diluted to 30 pg/mL with HSA-containing formulation buffer, aliquoted at
0.25 mL/vial, and stored at —70 °C.

30 Glycosylated IFN-B coupled to a non-naturally occurring polymer can be used in the
methods of the invention. The polymer may comprise a polyalkylene glycol moiety. The
polyalkylene moiety may be coupled to the interferon-beta by way of a greup selected from
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t her apeut W 20lrecs78h00si ng a nucl ei c aci d for expressi onpPCH/BRBHPIASSI ON
system it may be desirable to select those codons that are favore? i tH@
host cell or expression systemin which the reconbinant IFN-(3 the zgdg&tz
will be prodbelghydegrqup, kmalfimide gepup. 2 Yinylswione aronp 3chabmdante grp, puplissed
preferably QygkidhdiRERuba R Iy | Shifothi NeRes 8C%e boupledad. 2. 2
DEC 2006 WD 2004/ 006756 %?:%/ @é%%lﬁi@?ﬂéﬁﬁ%ﬁﬁ%gﬂﬁe‘ﬁ@? Beds %%“é"egﬁgl FN- G3
t her apeut i ¢ apalyedylepaglyedmaittyowhereintiedFi-B Bidupdetiodomlydiatierentedes a

si gnal sequens&y LY RS e 1 d be . ane recognized
by the cell cﬁ%sé eynS o#l? 'é’g‘f)&?gvshé%%%ﬁﬁgia%%‘%lé‘gﬂdﬁﬁ?@%@r"ig’gﬁ‘ Frg?calrwgrog}'sbsnal
sequence5 mayndfer pyoteklasiy oThepolgmkamyohdve a arol@uo whightdfi fom afout beo sboat 40Si gnal

sequences a | I i e art, and several. different pnes are
descri bed i %ﬁ??iag\é\ﬁsr' t’f‘nkor#ﬁ%%srih_g;rfhﬁr’} mg eb(fdlé%dc}éa ?Sl?}%g'faﬂ ) ad 'ateﬁ'gw%ta i.e.,
nat ur al | y- ocompdsitivgy)colrdpiisipg a phesiblogicalBi ativedlycosslagd alterfatiben See#RRARAS on
whether it iIs cfedzi red.to have .the | EN- }g th?ra eutic secreted from.the

r ecombi nant SR §EOAPORRE FOPPrising ppefeilkdene glycol matelh yhervin e physiglegically

prokaryot i C active ifi@fgoaAlbet ah8 theffoBfaBiyledd glybaitmdibe af M fEAURIRE Gaf@t encode a
signal sequence. If the chosen cells are 10 eukaryotic, it generally is

pref err &9 t RAYsidogirgivaactiicgirsiven-tsta bikerivsiokaisalitrdtivpmimrambea that the
wil d-type | Ginpcithinid sulRBAHANCEmAS: MEaH; re@@@to%?ﬁ%éi@ﬂl}( eMRRLS, site
directed nutagenesis or anothér nethod),” the nucleic aci'd encoding an

| FN- (3 t her &pledackingissidimaielys whien measugd by apandyFalassayect or, in which it s
operatively linked to an expression control sequence appropriate for

expressi on of thEeteslogays polypensidapenather mofeculse catdsicoedentlyrsiburonadenipst .
Proper assem e y fir by . nuel got | de cin trigtion
mappi ng, an nié{dpt‘r)g}s(s@gr?c p%{;‘teg %ievo %ﬁg‘(iﬂ(l:eé 9 'yeéé)t%vta .fé\‘}té?&g‘ﬁf%@p‘e"ﬁg‘?sa‘éae‘?‘%\e %&%rﬁ?tt abl e
host or 180Stmdi¢tles of the imv@ntiwn are kitosmdiredilytchealétly bohdedas dg arfothed ok aliséarehi gh
expressi on I.ed\é{ee}; r ansf ect edﬁg’ ne_in host or. host cell, ene

of . the
must be  opdidErPErayalentiiiRmed 4o PRGHIOHIET BETush AT Mire ARt 7T aRdis b, B bs o on

control sequeRr&Adgd, BpdceRbelinkdBe ARE} braisittids N Th RiteEVRARRISIXE o2 Bidichids f9St . The
choi ce of expression control sequence and expression vector w.l| depend upon

the choice RIS TCoRRINE groupy dBe tPap; eanpegied oif psedintershangsably gty "govalently
conbi nati ongopmyspe enployed. Useful expression vectors for eukaryotic
hosts, e.g., eukaryotic host cells, include, for exanple, vectors

conpri shgg expr ey Ps frRs rtthe RRGMEIACES bd gl%ﬂs?l\éé@,or Rén ERBosdutdagps | | oma
virus, adenovirus and cytonegal ovirus, e.g., the follow ng vectors:

pcDNAI / anp, upelbpesylatrsd, Npmehersylateddgghscan hepmduesd, HEyipadnpkaryqiipibest cpiRsSvneo,
PMSG  pSVT7, kO~ } i ri i ves of
vViruses suc Qgprtg ﬁg‘sﬁ"ggf‘@%‘é‘gﬁ%ﬁ é(;aﬁgl\?g??gisn%?ﬁﬁelﬁg%ﬂcg&tg@\ég%ﬁcﬁ 5% %rﬁ%l rus
(pHEBO, pRERr¢hsit nueshllygnatemt2dIFNefzsn be used for transient expression of
proteins in eukaryotic cells. The various

25 3. Methods of producing INF-3 therapeutics

The IFN-§ therapeutics of the present invention can be produced by any suitable
methods, such as methods including constructing a nucleic acid encoding an IFN-8
therapeutic and expressing this nucleic acid in a suitable transformed host. This method
will produce recombinant IFN-f3 therapeutics. IFN-f therapeutics may also be produced by

30 chemical synthesis or a combination of chemical synthesis and recombinant DNA

technology.
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30 net hodwaemohioseash i n t he preparation of the plasm ds apdrigsaqsierqgti on of
host organisns are well known in the art. For other suitable exprefiingﬁ
systems, see Ml ecular Cloning A -30 2 2 DEC 2Q06 WD 2004/ 006756 2008
PCT/ US2003/ 022440 ong pwbedinest, dpuvled¢ acid tuboging an BIN-BhherGantic isajonstiacied bgh and

Mani atis ( . i.ng, Har.bor aboratory Press: 89) Chapter 6 and 17.
Usef ul expsgélgtlm Jrvsggtp ora" %P%%ﬁ’éﬂ%ﬁﬁ%@?@n Fﬂ%‘%ﬁéalﬂ% 194t Sr i al

pl asmi ds, sexampleasn [HNaf stk fro0im dan be ploducelds Herdiibng, s.g.l, hétein. RCRkuraPBR322,
pMB9 and their ,derivaﬁt)i st, 5 w der host range plasm ds, such as RP4, phage
DNAs, e. g. ,  CHEngHRHbRIs edacid canibg @btagred a &8@8 foangsheds weellgknownjimtbe artand

other DNA phaasmplsUfhuchsc MBcad idddi@ BN pus lﬁgggﬂpﬁaese—?gwég%g J phages.

Useful expression vectors for yeast cell’s incl asmd and
deri vat i vesreadtionéBT-PUBaking RN bignimed Gomjarrel khowmetol expreacIFNIB, gffla 941. See

al so, Cate gt, al., "lsolatio The Bovi.ne Human n E Mul l eri an
| nhi bi ting ‘%H‘E%Yéin%@pwrs %ecg%b%‘ség‘l%ﬁce\éfa‘ﬁ@q’gﬁhﬁ%ﬁ’ "c%sgﬁﬁDﬁoéﬁm Cel : s",
Cel I, 45, PRucléi8acidSerdcdOBL IFNIBHraeihs 'E:z.hpegsq RNYo1Ed By WrdlBingabrley, e,

expression control sequences nay be used in thes€ vectors. Such useful
expressi on b dibrariceqadnien celbodxprrssing BN Rpwidls s pohe,cait analligomstpotide e
associ altoed W th. st raUCtrt'i”al ﬁgﬁ&@ of théa f or egoi ng expression vectors.
Exanpl €s of TR pé’xp e°§§ Lecitla R ‘sequences include, for exanple, the
early and | ate pronoter f 15 SV40 .or adenovirus, .the | ac syste the tip
System e he- TAC bieEeG, B ctmria ity 5 SORGIERTY bAATEP GHLEH Aedions o

phage | ambdgansfa@yd 2@ MRIDNALbligdnkte c6fRinlngla dubBbRitSelentSlcodafpafor NS €I N, the
pronoter for 3-phosphogl ycerate kinase or other glycolytic enzynes, the

pronot er s othempeicprrysisteamthasizede For examplsgseverbsmpllothgeriadeotifles qoging dors t
a-mat 1 ng Sy%cf‘(rg&sadﬂhe & po qgﬁ%gxﬁé»y eéiiéd%ﬁaliﬂeﬂ'ligate@tc%g@EE%h0” of

genes of pr ryotic or eukary cell 20 or therr "viru and vari ous
conbi nati onmdividwabeligonyglgotides typibally ¢entain Swy 3'tnwenhgrgs forcompleiutary FN- $3

t her apeuti CSes Jﬂ?@' udi ng bacteria, fungi (including yeasts), plant, insect,
manmal , or O fer appropriate animal cells or cell lines, as well as

transgeni c ani or plants. Exenpl ary hosts inelude strains. of E _.coli,
Pseudononas, 5233 %nﬁgs, cggt?’ r é'%fog cegre}gt,o nf%lﬁlﬁ ia,°ld§/gé°g§1,ngﬁl\sx r((’%("?lenlsfo g Elc? HS as
Spodopt er a @51l khcian pethélat.(Bdrrampl) dhahges id e madebyaie-Ghucifesautigaiedis as ovar y

(CHO and npuse cells suc s NS/ O, rican gr.e ke | I.s such as COS
1, CCs 7, gg?écﬁ?edsé@-&td\/‘ag‘rﬁgb lti‘él?e"%rM“tﬁ iy GErheidn prqoles? pl ant

cell's igpti ESsHRrGHGEM" ProSiE. Aedd. sczi.caeAp@l,@F.t%smesd (fggamddie.s. ParERb.can Type
Culture Collection (ATCC). Preferred host cells for animal cell expression

i ncl ude cul #a8%#8EHO cells and COS 7 cells and particularly the
CHO- DDUKY- (31 cell 30 line. It should of course be understood that not all
vectors and expr-ABethermethnd ofspnstmgtingehpusieicicid encoding pp HN-Gibgranputigeis|vig o

express t heclj;g%tﬁ ‘Eﬁ’iﬁé&&e %op%ﬁ{pilé? g%e&ethﬁi eflcodes the desired IFN-B therapeutic may be
synthesized by chemical means using an oligonucleotide synthesizer. Such
25  oligonucleotides are designed based on the amino acid sequence of the desired IFN-pB

therapeutic.

When choosing a nucleic acid for expression in an expression system, it may be
desirable to select those codons that are favored in the host cell or expression system in
which the recombinant IFN-§ therapeutic will be produced. It is known, e.g., that certain

30 codons are expressed preferably over others in prokaryotic cells (“codon preference™).
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-31 WD 2004/ 006756 PCT/ US2003/ 022440 22DEC2006 Neither will all hosts
function equally well with the same expression system However, dneDid 208ki |
in the art may make a sel ecti on anong these vectors, expression control

sequences wogoBAGHs W t hout undue experimentation. Thepug py
nunber, the ability to control that copy nunber, and trl;g é&%{mé@zs??@n of any

ot her proteins encoded by the vector, such as 5 antrbrotrc mar kers, should
al so be consi der el DN2 seqeemcrp]icedmg)aremﬂrﬂ therapemtid ma;sorfrmery 1d64lsd ifchideias

invention in d aIIowthe e ng the. | FN (3 therapeutic
to be amplifie é%ﬁ%eng‘%%at Aur s’grgu%eﬁueé‘ﬁ?ﬂ%“ﬂ['] “’e eg‘é%‘[;%r“]s‘“%ﬁe‘g S\Wé‘r‘q‘? 5% nown in
the art. Theynd maignited b)fthe cellaohaseptﬁ&expt@ﬁioﬁbﬁth&h#}&ﬁﬂﬁrabaxﬁamci s];;nﬁﬂ by DHFR
anplification (see No. . 4,470, 461 uf man and

Sharp, " ConsffUEF B’r‘?ybg plﬂk?\%%lﬂ %\’ﬁ]‘h@?ﬂf’df‘&?’ﬁ\”ﬁﬂt AR ON ITF%WS &ne:
Anal ysis 6f Sicljkadven ultthd artz axell sEetal Bifferont 6t ard@EARAIIDME art Mohe sigell | . Bi ol . 2,

pp. 1304-19 1982)) 0 m ne nt het ase (" |f| cation (see e g.
s, Pat . Nosoaumice 299 pn oty el s eupnip ovesins) HDBET 38 Peeemd ssieny

sel ecting an s@BHCE AsheRlls dnOMHettRY it ﬁQﬂHﬁﬂftﬂlav@th\SWN-Btt%rdﬁEutfc%S&&Eéﬁ(ﬁlﬂfﬁUl d a' SO
be considered. These include, for exan‘g he rel ative strength of the

[

sequence, it decombipapcellsin Hbich itisproduser. iIf e ghnspnellpare profaryptichit gameralivisual DNA
sequence encoglirnad et DPNDseqhdrsd ﬁﬂ%&&a sigfal &q&u&@rﬂme BsbR@id 4 potenti al

secondary structur es. Hosts, should be sel ected consideration of their

conpat i bit0j t yukarsiotic.ihgeneralbsis prefested giat » signsl seguencs ‘{ef“‘%ﬂde‘i #d pshrteferably coded f or

by the DNA se@u@RGSR- e@ﬁr&l%,gyseﬁﬁélmeuggaer r secretion characteristics,
their ability to fold the polypeptides correctly, their fernentation or

cul ture requi r emephs aseRbldiiigy %m@@éﬁteqﬁreawm&thgeaésrm aﬂfm& neﬂlea)omdct s coded
for by the DNA sequences. Wthin these paraneters, one of skill in the art

may sel ect vaR¢leigacid ercoding axBFMeB &eeﬁeuhe #ringeried @@@ﬁ@ﬁé@ﬁlﬁ@wtoeawhﬁhttl ons
that wll exRf ls.mm?l@eawerﬂe ls%ﬁﬁdﬁ@@%e@appto%m%&& B8R brthl I arge

scal e ani nal ture or exa e, usin s or s Use of
the CHO cél | H’Nrﬁdhmm@emmm@upwd best. Brppec assemigly Wbﬂ:onﬁrmedm's is 25

Further - descr B BelerinaFBbElon pple 4 sdidiol 8 DR hipeLt [ ¢ can

al so be produce ro sys transl ation
system e.g. p0b’9¢11t1db yssuitablehagt or hastrcelt i ALib welyk@wmysﬁl@er.t iffledentepbtaini n vitro

translation It&smnvi@efsrof hﬁmﬁ'fe?%fl gé{e% Qhés{‘&‘?{o&*l?rﬂ%f‘egé%hé’ mﬁgtw the term

"cell - freetr satron system rs to a translati systemwhich is a
cel | -free extoperativelylinked 19 tragscaiptionabant trenstationah exprassigcontrelrequercentetansary f or

translatign of;, A0ndrYndBlos Eﬁeésmn(hoﬁ protein. In vitro translation systens

typically conprise nacrono such as enzynes, translation, initiation

and el ongation fagt ke of Pésﬁ@d conBe13EfkRoe afdik feki?&ﬁ&%?wﬂlﬁﬁﬁen@%ﬁ&ﬁ" e, an
invitro translation_ -32 2004/ 006756 PCT/ US 003/ 022440
the choice of host cell. A w1de variety of expression host/vector combinations may be

employed. Useful expression vectors for eukaryotic hosts, e.g., eukaryotic host cells,
include, for example, vectors comprising expression control sequences from SV40, bovine
25 papilloma virus, adenovirus and cytomegalovirus, e.g., the following vectors:
pcDNAVamp, pcDNAV/neo, pRe/CMV, pSV2gpt, pSV2neo, pSV2-dhftr, pTk2, pRSVneo,
PMSG, pSVT7, pko-neo and pHyg derived vectors. Altematively, derivatives of viruses
such as the bovine papillomavirus (BPV-1), or Epstein-Barr virus (pHEBo, pREP-derived
and p205) can be used for transient expression of proteins in eukaryotic cells. The various
30 methods employed in the preparation of the plasmids and transformation of host organisms

are well known in the art. For other suitable expression systems, see Molecular Cloning A
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22 DEC 2006 system may conprise at |east ribosomes, "RNAs, initiatar DEC 2006
met hi onyl - " RNAML, proteins or conplexes involved in translation, e.g., elF2,
el F3, the cap-binding (CB) conplex, conprising the cap-binding protein
(CBP) and e&sadoxmiehss | Nitiation factor 4F (elF4F). A V?&’rﬁr&)’oo%zz&iﬂ vr tro
transl ation systens are well known in the art and include commercially 5
avail able kits. Exanples of in vitro translation systems include eukaryotic
| ysat es, sucriaheratorsaMmml RPEHRdg 6. b Sembiogis Fritsch and Mydviatis (Crdd Sgrink Pedbes, hunman

cel | lysates, blaRere&! 1949y BRiRas ddishd 19heat germextracts. Lysates are
cormer cially avail able from manufacturers such as Pronmega Corp., Madison,

Ws.; Stratagene, Ulséfuﬂéit Jeé’sxon@%l:tblfs for b@&@ﬂaﬁiﬂ&mmﬂdle W&c{éﬁhl%msﬁrds shdd -: and

GBCO’BRL Grand 1 sl use in_in vitro translation systems

can 10 be pr daRkespds §°W|Et FRi “@ﬁé‘mg Celsﬁlnbc%BBB”mPe%ﬂl@F derivativesr di ng t o
met hods Kkrowiwibé Hokt@an cfébfasmidﬁl sBéHs IROH, mregefmAs eg mﬁ%ﬁerhﬁg%ﬁ%%éo‘% I's
0

expressed fromthe endogenous gene_in host he method may conprise

inserting a S anblond PMotDRRE 0@%’&117%3%86% S"rchés Mébendr@amegru@ﬁnzir t he

| FN-0 gene, &stfinded DNA pAUGs. UbetulRkSHERI0R Wect X RF feasticBlk thiiEdeRIOHE HRdFialD | FN-p
gene and recoverr ng .the I'FN-0 E‘r oduced., A heterol ogous pronoter can be

i ntroduced i "8 dgryafixesiiereof [seinl yegtors farinsertpeliyinelade AW s SperdsrCatectt he art
or al ternati Vil Ysolatioy OfrmeBbhﬁérAﬂd Hﬁlhﬁl G B Mulléidn ThiRbiRe Skt Ag@ne. The

| FN-0 therape%?pr c .ob g agg_;‘) Lo the" Eresent invention may be

gl ycosyl at®d r‘?ﬁﬂ?ﬂé B'%E&E‘H‘P U, LRE 4Bt 6857 B4h8M used to
produce the 20 th apeuti c. cterl are chosen_as the host, then the

| FN-0 therapeuti c ety Ffm 205 &?%?Wﬁ?’&?lseéﬂ?ﬁ?wy gutedi s on the

ot her hand, whésk v@itt)f@ oSuch aﬁﬁultehﬁeésiaﬂ-c(nﬂrol iehﬁh@dé @ithide the eXpitessiofr borftr3l

t herapeuti c produced b ran rrred can be rified acco d to
any sgr ;J albl epsr?ﬁ‘leﬁ‘éed S@éf’ﬁe‘gt‘wﬁ §°‘§F% hETEO e FXPS ?‘P‘IP Yﬁlcﬁ’&’ E’F*’Nlpﬁegl" See,

e.g., US  2Axefibéxprddkion cohtrdl3oquetis Mlu%%r&ﬁeﬁnplé}ﬂﬁ%?rl}oﬁlﬂ latépromdterd 61,

5,244, 655, _4, 01 4, 25 38, .4, 54 95 In, a referred
erbod! mentS 1RGN %ﬂ@%@vrﬁe&sﬁéarsreeﬂ?@]ﬁmﬁ ’%&Fl“r%mﬁ’ P PR a

descri bed, e. @eratdrranﬂxraﬂimearegionsaéfphageﬂmmm, t‘o‘ndam;hih DB} the cbntroltregidng Ibt)fal.

| mmunosor bent _Col urm rorra p r.m nal .Am.no. Aci d Sequence."

Bi ochem , 19, “9BpProl¥siic Bromoiy g%?'*’%@ﬁ@ R §? Pt ofir elycelytie snaymss, grens and
variants t herm;fnot&mof bed p]msialatasei egn) @hqbi the bromzbtersmf tieceast damtisg srystbﬂn and

conventi onal ndi tions tracti.on ifati.on gr aphy,
201 iy chr of PGB kneaiias pfiioh s blFbiGToreief Bl Rutebial? Stk AT 0,

i nterferono prmttbmmé&Baﬂd@aﬁ@@&bﬂ&ﬁa?tﬁﬁstB&WﬂJSZ 003/0 224 40 22DEC2006 and

fragnents may be purified by passing a solution thereof through a colum
havi ng an Any suitable host may be used to produce IFN-P therapeutics, including bacteria,

fungi (including yeasts), plant, insect, mammal, or other appropriate animal cells or cell
lines, as well as transgenic animals or plants. Exemplary hosts include strains of E. coli,
Pseudomonas, Bacillus, Streptomyces, fungi, yeast, insect cells such as Spodoptera

25  fruaiperda (SF9), animal cells such as Chinese hamster ovary (CHO) and mouse cells such
as NS/0, African green monkey cells such as COS 1, COS 7, BSC 1, BSC 40, and BMT 10,
and human cells, as well as plant cells in tissue culture. Such cells can be obtained from the
American Type Culture Collection (ATCC). Preferred host cells for animal cell expression
include cultured CHO cells and COS 7 cells and particularly the CHO-DDUKY-81 cell

30 line.

It should of course be understood that not all vectors and expression control

sequences will fanction equally well to express the DNA sequences described herein,
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i nt erf er oWOr 0€pa6Gse i mobi | i zed thereon (see U S. Pat. Nect4s2@so8a9). The
bound interferon nolecule may then be eluted by treatnment with a cgfggt%%c
salt or by el _u]téi on W th aqueous acetic acid. The immunoglobulin fu

prot ei ns majeBberpiitiaflihests Bipctinisequally welhwith thetspin cxsesion sysign.t Hewevesi an
protein thrgpg ah @elaHILyWUKE R sEIRH AR fnb WO dotFE€ B ' tein G
whi ch sel ectively bi réllds tyhe Fe Sporto?fgn 8 t he fctssl?onprgisﬁbgkﬁ?&éé@?%egr

exanpl e, Reprd hests Withoup undue expestmentatiom oThe VeS@r'SOG8-181bar, (HtABA)y, toRGHtrol
Applicationgae By ' ox 0 [ I,c..antibody may then be
eluted by tr gat_ .ntu%\;\ﬁtet’ %Hd glggﬁ%}gtgz(%pogggggﬁhgag?égﬁ rerlg{()&%q %yn&l\‘?vivfcg%asquﬁégﬂs

aceti c azi dantitgotiy meankeras shoeld plso he comsiderdde Fonexarmples pregerd drectors for use in this

i mmunogl obul i n-f usi an | ecul e urj.fied ti-interferon_aptibody
col ums, or TSRt W&“ﬂ%ﬂ?&ﬂ%ﬂﬁ?@%ﬁﬁ%@‘ ‘F‘ﬁ Fﬁﬁ@'ﬁﬁ%ﬂl Yetode %‘ﬁ%‘ﬂti ally
pure protei fhcdpy nulidet €Sudh ampREALM WA e Rl Rnows inl the SNCEELLildldet g protein
is free of the inpurities that are naturally associated thérew th.

Subst ant i al “FURRIE: ccieepablsdo by prRhidekPYYHER amplifieatipn fge e Sl agnab phdiesi s. 15
| FN- (3t hat NBag,4be861, RLBHMSHd %ﬂ%??ﬂn%ﬂg&?oﬁ@@Abﬁo&ﬁﬁrﬁiﬁ%ﬁﬁfo?a?eq{%dgc so DY

peptide mapping. For exanple, an |F her apeutic sanple can | I gested
wi th end@pr oPRidnGenre: AnglysicO4 ftgnals AltjizecF o Fificient\Rxpressipni abfol. IgelLBiohs2,

descri bed, 2041 ) ng . ME& : rr i ment,
the IFN-$ tﬁ%?ﬁ’%&?u@?@ %%%@ﬁ&glﬁtl aﬂlley S%?E}esgg%nglk 3r°‘gﬁg%g1gl’§€%%a erial,
e.g., protebid246hend Bumnpeahpublishedappbratpar3ddséns of an | FN-0 t herapeutic”
refers to preparations of an IFN O therapeutic having | ess than about 20%
(by dry wei ght) Icsshicting ara¢xipragsior toniohsequericera arictyef gactornshouiatsodei ds,
proteins, and ljpi and. pref erabl havi | ess, t han about 5%

Pont an nat | AP Thes® e Bl iof S0Bnle MR eSBBn P B BIRNeB™ | ey (2

ther apeusi Cchaulabiity ahdadlcoxRubility v itio tHe ABAIIIN A GediRhdeldnasdinBthe THNLB, even
nore 25 pref erablé%l ess than about 1% contaninating cellular materjal and
most pr ef er S15FAPeras artinalarly apgeardopojentigl seconslary: styycigres. Hogp shgpddiesaleriadit i ng
cel | ul ar magLeh@iderdtiodlo? iHeREophithlity RATARSHos&n CRIR.AR okRIP oFthE pRIEG
substantially free of other cellular proteins (also referred to herein as

" cont ani nat Fedpddppbietha PNA s¢quences pfhisdpyepbiel. thegrsscrpinpecharagiggstichdheinbout 20%
(by dry wei ghiily 699 acﬁé%@}h% AR B, theR frRERbBSAR MR Y figehERS ahdfR 30
about 5% cogitﬁtg%ﬁ nat.lltdng. roeg?n. cPr ef gfred pr epar axﬁlgons of C{Ahg sub’jaect

pol ypep®d desadsaf purifieation ohithn prasocts codeddorrhythe PAA sequesces ei n; even nore
preferably | ess than about 1% contam nating protein and nost preferably

| ess than about 3Vishin these pagameters, angof gkil dmthemrt mwpitselpétivatiousyegiomexgrassion - 34 WO
2004/ 006736 . - ' concentration
of 1PN (3 peasi Sefstetio dibidof oSl SHER o B DN BB ' 1t o
art, e.g., fynsutafiendt indargasnaleamirhal colédre.dbeoiampiehosiesCHO calidora®0S 7 cells.

Use of the CHO cell line CHO-KUKX-B1 DHFR sup for expressing INF- variants is-
25  further described in U.S. Patent No. 6,127,332.

An IFN-B therapeutic can also be produced in an in vitro system, €.g., in a in vitro
translation system, e.g., cell lysate, e.g., a reticulocyte lysate. The term “in vitro translation
system”, which is used herein interchangeably with the term “cell- free translation system”
refers to a translation system which is a cell-free extract containing at least the minimum

30 elements necessary for translation of an RNA molecule into a protein. In vitro translation
systems typically comprise macromolecules, such as enzymes, translation, initiation and

elongation factors, chemical reagents, and ribosomes. For example, an in vitro translation
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descri bedW@20§4/006756 Robert K. Scopes, Protein Purificatipar/uBeionorphes and
Practice, Third Ed., Springer Verl ag New York, 1993, and ref erencezgm

therein. 5 The biol ogical atl\éh%sy IFN—f3thera eu be as
any sui t abl &% a4 ORIt lest fhesomes, RN A, mm&ﬁ’ﬂ"ﬁ@lﬁ?ﬂh&‘%a PESIRON of
antiviral aeémpletes intonebdGi irgukleibn FHQMF%IFkH@%&@bm@in@%@BMﬂ@@ e 2,5-A
synt het ase or phosphodi esterase activities escribed in

EP- B1- 41313%ARFSNE $p F2pshinding piptgin Y<BR\agd avlsaéy'qtlﬁemuﬁ@m femteirdteta) addor y
assays (seeyaridy 8¢ in vid-oanshtion N@tené afemell Rdhwn i HREMr bk R Cbl?lﬂl&?(ﬁ?a’ﬁgy s, and

measurenent of binding to 10 célls that express Interferon receptor

Exenpl ary aAtdikgble Xits. abxampdesaf @ fifip tiseslatva systerheticiude etwason@a/tsam s@hBg7, 332
and WO 00/ 23472 +iEhR c 8B ishie | F

gl omen onep%r |Et s caﬁ9tg }lsso égggétsog%éc?ls Q@J %81%% kﬁqﬁ%ages 164} ceu. l?lsafeﬁd“slde
descri bed i whtdigeifix extpictss Laysedesfare ¢dmnerbmny3amlaﬂlhﬁoneaanufa§}uEm siph asconduct ed,

e.g., as deggcribed. in th I 15 |F r apeu S

pur chased c% %‘ée%%ﬁé’ﬂf]yMﬁ‘ﬁ%‘“% Weg?%ﬁe lﬁBL %‘?’%’HF ’%aﬁres ,&\7&{@% b}sﬂgb%jNF fi-l
a) (Biogen, Il nmld GMWBRdgGrarMélandREBr F?N)A fot i(?dU-thn]}\&t)'lo g(nﬁ?neﬂ@ysteﬁ;s%an
Geneva, zer a BETAFERON eron (IEN-f3 eri

Akt | engé@ F’%BWQ’FQ B0 18> BSiR }3 TR AR RE 1 "%?Fh‘é%g’ﬂ ‘?‘Iﬁéerl ex,
Montville, af; 1FN- 0- 1b) . AVC]\IEX(r) and REBI F(r) are reconbi nant human

gl ycosylated 1 FN-O 20 produced in Chinese hanster ovary cells. BETAFERON(r)

and BETASERON( 1) i thePhefhe8 o IFR-Pi6laféulia is ¢kprd¥ild TRABHE Enddp8tusBélie it N
1FN-6 therapeutics The invention provi des net ﬁods for treating

gl oment onephpsteels Bhe wethehingy pamprise ipstting iahgteeologouapisiofes tpstisampiohtheor | i kel y

to devel op Ml onpr t ect a
ther apeut | c P ELE S SATRYIACE kerf o ki PR, Splchhnd B lBaBHL 0T 7,
be a subj ecuFl\MmcgehasncbﬁewvendgthbﬂFqurbra&lchavAmgtegﬂ@gms pilomioep s el S OF
chronic renal f ai onmer ul onephritijs, o.referred to as u
nepbritis" &HT odaasiﬂ%togel%lwo RPe-Bn cigRTHIPE Lo mﬁé‘ odknodi® thegth Sratstnaiy

i nfl ammat ory, m{sgﬁgggf%%oxﬁgtg%%%m% ruli, resulting in acute
reducti ons o%l a resultant fluid inbalance and el ectrol yte -35 WO

2004/ 006750 PCT/ ?ﬁgﬁ%{&%&%@%@ &al%cg&gﬁlgégg{e%ﬁ%ﬁﬁ% l%Psgﬁt r at| on rate

gl orer ul onephritis inc elnurla; gloneru
(GFR); seru miwbsguwcbbrymglycb@lujmlsiepﬂuﬁnmbmge hast beganiam (usedgnipenduexibessi ve

bl ood t . and,sal t t] | eadj t t.ent
Ceout 11 A MorRgRE TERekbR A S Rnanire ankeh e A Adm S kR i g "
sedi nents i mﬁgw@t;spﬁterdedsuﬁaiybuc RI1E, 35t othethamd, RNzReHdyite thy PENBI P dem a; and

| i piduria. A nunmber of diseases, e.g., set forth bel ow, involve
gl omer ul oneSkATdReRECS. | f

=3¢

The IFN-§ therapeutic produced by the transformed host can be purified according
to any suitable method. Various methods are known for purifying IFN-f. See, e.g., U.S.

25  Pat. Nos. 4,289,689, 4,359,389, 4,172,071, 4,551,271, 5,244,655, 4,485,017, 4,257,938,
4,541,952 and 6,127,332. In a preferred embodiment, the IFN-f therapeutic is purified by
immunoaffinity, as described, e.g., in Okamura et al., "Human Fibroblastoid Interferon:
Immunosorbent Column Chromatography And N-Terminal Amino Acid Sequence.”
Biochem., 19, pp. 3831-35 (1980).

30 For example, the IFN-P proteins and variants thereof may be isolated and purified in
accordance with conventional conditions, such as extraction, precipitation, chromatography,

affinity chromatography, electrophoresis or the like. For example, the interferon proteins
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suffici epfd Yoosed@s€, acute gl onerul onephritis may resul tPGIMUSRES03280 rapi dly
progressive renal failure. Acute glonerul onephritis associated w tzl'z EE&.U&H y
progressive renal failure is a conmon scenario that may be termed rapidly
progr essi veanglfagments araypiemivrifisd bepassisg a eflutian thersofthiqugle akolbmindwyiog an Si nce
damage to tj LUl AL - I i ngli i cut e
gl omenl onep %fttgglog?gregcf? é@%&ihﬁ%\(@hgﬁe@g%&nﬁﬁ P%t ght%lr]{%%dv%?fa@es% Ogrbdace and pass
into the uinierferonThdeaderiviay dten ba clofedibydreateiehswitna thatrapic selt or Bdktiohai | ur e
and fluid h static .. romlities is . call.ed the nephriti ndr one.
Massi ve | os%ﬂlg&uﬁﬁgssar?gn(g?%?’e?%slmrrrnauf%gfggﬁ r'taijwfnﬁp%?t%lésnlalth?eo%ur@%?ﬁ?é%aasflﬁ

nephr ot i sysuiinorepniinéngxhe fiesiqurpodteinnirotghst calumh héidircont@ing @phebiizddhe 15

serum protei n _bal ance, .| ead;. o.l qw, ser | bum n,. |ipi.d abnornalities and
Sdemn | LaobPitoh $7 prokei hEhiR sy ah hi B e Bt e oRShaE Kot
general |y wiahipleeRef] KOX, et @RI Imshd. 1333098-D 0261986 PET AppBétiohOr a

di agnosi s of acute gl onerul onephritis,. while the absence of these findings

suggest ot hByoiigy SH08 28 Hsyshameric gptibady may then by duted by Apgtment Withny o] ves

a transi ent, aGH&pik 81l HBPRLLRR Wih 4460k R abigbul es and interstitium wi thout
20 involving the glonerul’ar capillaries. As in acute gl omenl onephritis,

hemat url®, red bhlérseativel the Buestesonapiateing arsbiniranoglobgiiriustanunoledylas ey dEei nuri a
et . . . e e 4 of
IS 1ess mar ﬁxﬁﬁgd 'oﬂ‘égﬁ-z{iﬁtgﬁeﬂgﬁ 'aﬁ'tk@éd%' OMumilD I"Fﬁ‘g l\tﬁf—lﬁﬁﬁﬁ%&b@fﬂ? Ex?t!b'aﬁy &%ﬁ%ﬁ%a 0

al bumn. A er o I'sease entities nay responsi or the ndr one of
acute gl on®rgitecnmipbtantially. puRegrateinbiByhyteim "sibstahtiallyrpaepliis wtbnted thataheuat e

patients Wi L1, ACE . (P dl BURENADERNELLNS o SISOl KrRuflEgr e, of renal
failure is present. I3|agno 'S, prognosis Aa fherapy are abl &t BV ned by
t he preci semhy bd elidgiced byd singlebasd byueltaophoregiat t erns i dentified on renal

bi . th bi ti dto. t ine.the t
of 1 v Compl GYRG ok RN BBANCR R TAET P TEEd SRR (n B

particul ar glagiks UF@nRpple! ASIFNA thdrapeitid @%Elu Quiebe @igestedanig ¥Eloprowfazen| y

being 30 perfornmed. Di seases affecting the kidney nmay, be cat eqori zed
accordi ng t bYthepd anslyged ogerfesrs p » apfesabedy fdy it HSuFrtemtNos uf £ i ci ent
nephron danggey i affect the glonmerular filtration rate and thus cause sone

3

type of renal failure. -36 WD 2004/006756 PCT/ US2003/022440 2 2 DEC 2006 A

traditional nomeRcl @tifed BABodhkNShe TON-fUGijelBc KatbRitiall fbib e f
gl onerul ar di sease.” d onerul ar di sease, gl onerul opathy, a

nd .
gl oner uB@neptilular mataria); e, Rigleils. The teymey RAGEedprpparations ef an ¥dY-Btherageutis] t hough
the term gl it b&\fthasn ess, as
i scussed afstt EPERNIL of ol IFAQY BRHapludeHADRERRs 1R b8 DDMTBY Bk hlIRF P
pat hol ogy aréwasinating dellular tnteyialand., hedelsadifde proteinsrrndlipjs aadpreferably
mani f est at i X | Ak, di , result
fromsone o %nrg, le%utﬁ%?‘éb;% ér/?] 0@?@%@'&?&%@? h’g%gialﬁ ?g?ﬂﬂg% g e%ﬂ?ggﬁ%%n | i ght
m croscopy #@N-puhdrapeutie havehassalinaibbraLd antamdinatingeellyprematérial] ever motear

di seas ©2s A lpr%%e'ra&?y efs; %}1 abobt 185 ctont%];nixtuartllgg gelallcl)lﬁ rgla%erria léII]:dt m!)ssc p%e grgl}:hq less than

about 0.5; 0.2; 0.1; 0.01; 0.001% contaminating cellular materal.

Preferred IFN-P therapeutic compositions are also substantially free of other cellular
proteins (also referred to herein as “contaminating proteins™), i.e., the compositions have
less than about 20% (by dry weight) contaminating protein, and preferably having less than

30  about 5% contaminating protein. Preferred preparations of the subject polypeptides have
less than about 2% contaminating protein; even more preferably less than about 1%
contaminating protein and most preferably less than about 0.5; 0.2; 0.1; 0.01; 0.001%

contaminating proteins.
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wi t hout t hecardoeted, eqd., 49 dedceiberdinl the Bxdnipdds. woul d cause the nephrotic
syndrone, a so-called "nephritic" picture. Menbranous gl onmerul opat hies 30

i nvol vegsa changiFN-p tlidiapegticsroan Wlsabe purthasad commmdrainlly endek dre foltcrting brand

i ncluding the gl onerul basenent nenbrane and the viscegal epithelial
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di sease, an ak 2 Igﬁg@@ﬁwﬁ LS, 2 ac ‘ y protein
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di seases. THEYRUGREyn Bagterd. ude both nephritic and nephrotic conponents, thus
overlapping with the findings in proliferative or nenbranous disorders. A
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1thdFNefh

etiology. A spectrumof proliferative glonerul opathies exists, suggesting
that different Theinvention provides methods for treating glomerulonephritis or chronic renal

25  failure in a subject having or likely to develop glomerulonephritis, comprising
administering to the subject a therapeutically effective amount of an IFN-§ therapeutic.
The subject may be a subject who has been identified as having glomerulonephritis or

chronic renal failure.

Glomerulonephritis, also referred to as “acute nephritis” or “acute
30 glomerulonephritis” is an acute, but transient inflammatory process that affects the

glomeruli, resulting in acute reductions of GFR, a resultant fluid imbalance and electrolyte
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ant i body, iyapoyidly 2@ s@lf’ﬁrﬁ%ﬁiﬁ'rﬁ%!&%i%ﬁ&)%@ bhéthaturidERHrAN: witt3@d Waod

2004/ 006736 PCT/ US2003/°022440 22 DEC 2006 | nmunol ogical Ig@gedl at ed

gl oner ul onejshroasts. arehersiore sedesiarafor a dgendsisf aewie slomendepspinits. whikethe di sease.
Cenerally t i bt : 1 I i : .. often
aut oant i bodi aaee el B bsCLnAUlaaLh Ty Lt (e RERLUEN niptilis ca

gl omer ul onepkelves stréngienhenutertnfamuedoneefithdronh} tyhuded ud inganstisiich Witlehue e

anti bo de LG t gﬁgi l&ge phritis
in pat %‘%t Sﬁ?@@ﬁ%ﬁ?%%‘ltﬁ éﬁ%@%ﬁgﬁ?eg{gﬁ %c%&oélggg%%u a ?%3’%3‘% I b%?\é@g(\?\,i th

aut oant i genell castt nfsbatidedionwy GFR doour butipnotéinerigis dese matked, iavoleing emirlly loof
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ent pr.ocesses. . i(risi. b
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gl oner ul ar glomerulonephritis. Renal biopsy is usually required to evaluate patients with acute

25  glomerulonephritis, whether or not a degree of renal failure is present. Diagnosis,
prognosis and therapy are all determined by the precise histologic and ultrastructural
patterns identified on renal biopsy. Furthermore, biopsy tissues may be analyzed to
determine the types of immune complexes, immunoglobulins and other substances involved
in a particular glomerulonephritis, with immunofluorescence analysis commonly being

30 performed. Diseases affecting the kidney may be categorized according to their
pathogenesis, whether or not they result in sufficient nephron damage to affect the

glomerular filtration rate and thus cause some type of renal failure.
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gl omer ubar kdﬁ]dlgbrcf@kisklhegloﬂﬁﬁﬂ&%‘phﬁtﬁbe If £5lofldrtllar\disedk @ dhRPbleARE, bythd eadl ng to
progressing nephron loss. As npre functioni ng nephrons are |ost, the

renmai ni ng FEAFORST thsEpmeulapbasgment membrane 47 immyae degogiiso isdemeflat dammges

them as wel nemdfndabd ComBidtidnsoR YheQfordsall 9IS 1368 tSI@&EMRSRomhdhulaLiigdase
function, culmnating in chronic renal failure wth its final stage of

end- st age réﬁ%ﬂesdaa%wéhem toxpipant ppdelagietiifeatiures sfrobfesgve glomsmippatiesrd  f ocal
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t hat

glomerulonephritis, and crescentic glomerulonephritis, each term suggesting the location
and/or type of proliferating cell. These conditions are characterized by blood cells and
proteins in the urine sediment, but without the amount of proteins loss that would cause the
nephrotic syndrome, a so-called "nephritic" picture. Membranous glomerulopathies

30 involves a change to the glomerular filtration barrier for proteins, including the glomerular
basement membrane and the visceral epithelial cells. These disorders, including
membranous glomerulopathy, minimal change disease, and focal and segmental

glomerulosclerosis, lead to heavy protein loss that may result in nephrotic syndrome. As
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general matter, the nethods of t resent_invention may be utilized for any
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chronic r en?{ohférgﬁ\ielﬁr%esgﬁggﬁ?r&llf&gn\fe%oﬂlﬁ'ﬁﬁ}neﬁ}ﬂ? @&p?ég%lg tﬁehggs?&ﬁregélv@
chronic dialysis or renal I ant lJ1yect havi ng, or risk

devel opilAg, end ofthatpacaping where pgtpent,shnqymx(pem@qapn alowily progiessive remalbj ect that
is reasonabl“ysue;ﬁp %ed to suffer a progressive |loss of renal function
associated "w progressive toss of functioning nephron units. Wether a
subj ect has or i renal
failure is a det ZT%LH%I%%S%WSS{E }%L Qﬁgﬂ%b%lgﬁfé?[{%gﬁﬁﬂgéi%ﬁ%ﬁ%]og?{ %nary
skill in th@ralff¢retr‘e€r1glomredlﬂqpathyo ffheretaerthwabyoadldtagnmbpscgca1eh,apa¢mwoc:i@ed)r at

ri sk of devel in nephr i or, ch nlc enal a or at risk
of the need™ a?%ﬂ’g?r PEpT ag f'r'ﬁen‘fogiolr‘i’ull} s osm gﬁe Orb““m“ h“?{o?cg “mted to,
t he fol I20w mgmbﬁwbmmtmg%iowbellmyprbbfermgﬂr Geaiwhs dqfofsllts aftimghunbglbbutiar oni ¢
renal, failure renal .di sease, chronic eti.c nephra ath

, d-
et ool v ahfaciftsuBt DAL el bRy B PG eieE E TP TS Cinell SeRooRpg o

nephritis, aﬁid{uaéglbanad al&)gaﬁé Ql%in@rulai Bbéeﬁﬁhﬁm@ﬂﬁtaﬂ@cfﬁf&t&iz@ tHeisécong €r um
el ectrol yte changes, tema (urem a excessive bl ood urea
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hemat uri a argiegh)opiR]-inthiRa1dm&aheRRRES. THCInAhiGomplex glomerulonephritis

25 may represent a response to a known antigenic stimulus (e.g. poststreptococcal

glomerulonephritis), or may form part of a multisystem immune-complex disorder (e.g.,
lupus, cryoglobulinemia, or bacterial endocarditis); in certain cases, no cause can be
determined and the disease is considered idiopathic. Anti-GBM disease is a rare disorder in
which antoantibodies are formed that attack the Type IV collagen. The majority of patients
30  with anti-GBM disease also have lung hemorrhage, a condition called Goodpasture's
syndrome. Pauci-immune glomerulonephritis is characterized by abnormal levels of
circulating antineutrophil cytoplasmic antibody, implying some dysregulation of humoral

immunity.
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resolution process for any immune-mediated glomerulopathy cannot take place until local
immune activity ceases, with no further antibody production or immune complex
formation, with removal of deposited and circulating immune complexes, with prevention
of further inflammatory cell recrnitment, with dissipation of inflammatory mediators in the

30 renal tissues, and with normalization of vascular tone and endothelial adhesiveness.

Following the glomerular injury, there may be healing with scarring. Recovery may
be complete, without residual impairment. More commonly, glomerular scarring is

widespread, with an impact on renal function. It has been recognized that transforming
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gl onerul oscl erosis, chronic glonerul onephritis, hereditary nephritis, renal
dyspl asia and chironRendrgicRtitd QR alsO bk Q¥R bR B3l l)ﬁl@ﬂﬂ@stcéroéi% Qr{&soghél’d}h%t' on
and -42 WO 2004/ 006756 PCT/ US2003/ 022440 2 2 DEC 2006 the like. These, and
ot her dil8easgtementiopatiuerd inclusing thetdiwpathic andesecondary tfgmpischuk Ity HINE ardedtion.a
progressive . ol ng.ne o et. of Loni.c.renal
o Ture.  FeenBi g dba st FRpaR Iro Mol 100 R o R B |27
base a pr oghasiosffectveatjerapy.s This diseasabdevbrstmeitlyiis HOV pations. Aine@pasteimata on of a
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needi ng renal repl acenent therapy, may be recogni zed by histol ogical
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25  membrane (anti-GBM) glomerulonephritis, pauci-immune glomerulonephritis, diabetic

glomerulopathy, chronic glomerulonephritis, and hereditary nephritis. Any disease or
condition resulting from these renal diseases, such as chronic renal disease and end-stage

renal disease, can also be treated according to the methods of the invention.

30
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cl earance ofindicatigpsef-Fupjseie hewng. pAgh kot dexejopipe élé’f"ieﬂ’éﬂnéphfl‘tén%] CRY.@k ance
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25  subjects having a GFR which is chronically less than about 50%, and more particularly less
than about 40%, 30% or 20%, of the expected GFR for the subject; human male subjects

weighing at least about 50 kg and having a GFR which is chronically less than about 50
ml/min, and more particularly less than about 40 ml/min, 30 ml/min or 20 ml/min; human
female subjects weighing at least about 40 kg and having a GFR which is chronically less
30  than about 40 ml/min, and more particularly less than about 30 ml/min, 20 ml/min or 10
ml/min; subjects possessing a number of functional nephron units which is less than about

50%, and more particularly less than about 40%, 30% or 20%, of the number of functional
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25  developing, glomerulonephritis, chronic renal failure, or at risk of needing renal

replacement therapy, if that subject has already been diagnosed as afflicted with, or would
be regarded as being afflicted with, a condition which typically leads to progressive loss of
renal function associated with progreésive loss of functioning nephron units. Such
conditions include, but are not limited to, end-stage renal disease, chronic diabetic

30  nephropathy, diabetic glomerulopathy, diabetic renal hypertrophy, hypertensive
nephrosclerosis, hypertensive glomerulosclerosis, chronic glomerulonephritis, hereditary

nephritis, renal dysplasia and chronic rejection following renal allograft transplantation and
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25 be measured directly by quantifying the rate of clearance of particular markers, or which

may be inferred from indirect measurements.

The methods of treatment of the present invention need not be restricted to subjects
presenting with any particular measures of GFR, or any other particular marker of renal
function. Indeed, it is not necessary that the GFR of a subject, or any other particular

30  marker of renal function, be determined before practicing the treatments of the present
invention. Nonetheless, the measurement of GFR is considered to be a preferred means of

assessing renal function.
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pol yet hyl ene-pol yoxypr opy ene yrrers po yet ene glyco ol d wool

fat. 15 Thesthhdisd Galwgs fvasmdmtwbjebtsr@kﬁse csﬁma@éss;bmbébauhEdrwﬂtcanw however f orm
of |iposome_ deliver suc anel vesicl es Iarge

i | aer | ar /8y L eal iRbRiiprn? HlePlors TRt Bl b sl B8 eidieRi oy o1 e
froma vari aéthpbutjbns plhalddifibaslearanoad - mni‘mghmimhteﬁ&ﬂpis used wastyrhatai ne, or
phosphatidyl cholines. |In sone enbodiments, a filmof |ipid conponents is
hydr at ed wi FHREICAHIESHES sol ution of drug to a formlipid |ayer 20

Var ant 20t hor eof AR ArR R BB M ReR B GRPE PR AL FERRZS P8 abl &

dr ugI carri eéﬁaelctSﬁ @gluEQi‘ BIFRIfSr zC]ﬁHzllthﬁﬁibjb{dﬁwﬁlgbe}ﬂé?]ﬂhHaﬁyfeh@ﬁdsd Qi Parti@4ran

copol yner, _pol yhydr oxyprop cry am de

pol yhydr oxyéqwfaagwaﬁ? ﬁl@harow an ebEﬁC?ét"ﬁﬁ‘F ﬁ@sﬁ%‘bﬁmw Riasma

subst i t ut ed cMhfdin®RVEL ta%&'wé@&lad&sesc(se@h@g Fd¥findtRn® sedtnl [RRLS). Tindrher eof can
al so be coupled to proteins, such as, for exanple, receptor proteins and

al bumi n.  Fiermules mayeof qonese, tegmnleyed and;wbiea af sandadrvalyes ray beeradeessifed to a
class 0hsbi 9@5}‘&:‘%@«%%%1 age, weight, sex, and/or plasma creatinine concentration. Newer

methods of measuring or estimating GFR (e.g., using NMR or MRI technologies) are also
now available in the art and may be used in accordance with the present invention (see, e.g.,

U.S. Pat. Nos. 5,100,646 and 5,335,660).

As a general matter, irrespective of the manner in which GFR is measured or .

30 estimated, a subject may be considered to have, or be at risk of developing,
glomerulonephritis, chronic renal failure, or at risk of needing renal replacement therapy,
when the subject has a GFR which is chronically less than about 50% of the expected GFR
for that subject. The risk is considered greater as the GFR falls lower. Thus, a subject is
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pol ymer s W€eI0H046@Séachi evi ng control l ed rel ease of a dr ugCTuSE00B02HPd €,
pol yl actic acid, poI yepsi | on caprol act one, pol yhydroxy butyric acieg? Qﬁ@jmﬁ

pol yort hoesters cetals,. di, hydr opy s, . pol anoacryl at

cross-| i nkeé“%easmgféhl %&%?’Acatﬂ'l%Eﬁ{‘%ﬁ‘f%%&?érasé@?yhﬁg‘ gl dess gpabdtng to
t hi s i nvent uow, 30%er p@mmﬂﬂceeaxpémlemnmﬁhiahm sl chReiping MaedsPibdufo @
sterile inj cta% aration, fo[jé@ggﬂe a sterile_ injectabl e agueous or
ol eagi nous X&PaWC5 ’@)SA o ibeirt Qe lpnepiirisis, GE@“@G%'&I flyspenai on.
Thi s suspensisioss fRYinEeedaPfeflicah@f RS9 WhdhGnd albye%pmaqm@th%ﬂﬁ\eﬁoh{aalyﬂe art
using suitabl e dispersing or wetting agents and suspending agents he

sterile Pnj &St GBpaboysoR gkimzin; dhe H%IS&P@@CEFQ geadqr@p thecSHRqfalle faxtsr-e Thys| ait i on or

suspensi on iy @ctmac&%gffy @@@e@ag{ﬁéﬂm@%ﬁ Bl £eRIMEN 1o %léﬁgY%Qt for
exanple as a soI ution in ut anedi ol nmong the acceptaq ehi cl es and

sol vents t h#angbguttsd, @mmmm & hmmfenﬂersg‘gpctsve@mgﬁt least @md 40d@tnmyi C
sodi um chi O'i)‘e g@nsﬁﬁkéﬂtt{) m %patq'gﬁ &ner&l%gé hhﬁs ctnloﬁfcdr llfa%u or z%t risk of

conventionally enp oye or su pendi'ng medi u hi"s ~“pur pose,
any bl and heedadg @ndl rqﬂgceb&nﬁhqzl’amy e\dxen ﬂrelsubjeaglasyﬁfﬁethatas crlmmeallp fless than

er P at T0es 200w SR RS Fng Spepleredrtneiaf Tl At b X% Sty uy o

phar maceut i qu’;hkéayingmmlaéié&aﬁ{skﬁ thé btbijectifas@l GRRR that s chfonitaldy REs tBad about
especially | n their i ons. These oj i

eth t ed ver oj | .solution r
suspensi ons fedf 4| 196“ rBﬁBa“et‘,r?a‘i“ o5} BHHE re@?rp‘?ifetﬁtbeb‘}’oﬂ?tﬁglogant
Phar naceut i fgﬂimeﬁﬂaﬁ@ﬁhhs @Hﬁmfcqam ETufg) of Mirishk 3£ hde@in@Renal | eFﬁcéméht #Hes@yie gi ven
orally. For exanple, they can be adm nistered in any ora accept abl e

dosage for mtgs squ?,qt BORSPRCS b of fungonalnephron uRjis whish is I?S&tsllwé‘ta?o“téa%e‘tfus

SuSpensijgns gy nu%ﬁJeH bf ﬂﬂétxonhfhebﬁ%n ub S AealtRP bt thdrRise %ﬂiar UgKjectCALI 1 €rs
whi ch are commonly used 1 nclude |actose and ¢om starch. Lubricating agents,

such as magnbeveuthegiskarepnsidergd greateses themiraker of funelinng] nephyong degreases further.
admi ni strati Ny egtalpﬁxUle?mB%g Dynsifaladh 1f‘ﬁ%§)g£ﬂﬁ§ 4 Gm é’r%tf‘ﬁﬁl%uﬁﬁg dried

com st arch. en aqueous suspensi ons are requir for oral use e active
i ngredi ent inSphrmmmwmmisvlbsts lihadGibeunh4i0s 30 gri 2060 aftte swslpe ficti asimBaydnt kealthy

desi red, cert sweetening, flavoring or coloring agents may al so be
added. Topi 35 “transdernal patches may also be used. In a preferred

conpri sthg a st aBP T p e QR Morctih SRl p L RS Snl e I Bea BTN O
amount of behmameﬁoﬂ%saffdhé%hyq&myg@g piysichletrankis mrgical vemoval)birtbher eof . The

stabilizing am no ic.amno acid
(oo ol ut difeeddambeegisd i fprie P o R opr g EAGS TP he
stabi | i zi ng faifed) lor ittfe REQTIRIrR fplacerhdn$ tHRMHTE Thisdd paticuldrlyltrue@btheeabl y range
bet ween 0. 5%(W/v) to 5% and is npst preferably 3.13% (equivalent to 150 mM
ar gi ni ne- HCEYbieqtgm whick puglidney;has, beendprt dpesto djgepspeor conditionywhigh may affie wi | |

preferablsy the remaining kidney. Similarly, subjects which are already recipients of a renal transplant,
or which are already receiving chronic dialysis (e.g., chronic hemodialysis or continuous
ambulatory peritoneal dialysis) may be considered to be at risk of glomerulonephritis,

chronic renal failure, or the need for further renal replacement therapy.

Subjects that can be treated according to the methods of the invention also include
30 those having a condition or disease that is known to be treatable with IFN-, e.g., multiple
sclerosis and viral infections. Exemplary viral infections include hepatitis, e.g., hepatitis B
infections. In such situations, a regimen of IFN-( therapeutic administration may be

developed that is adapted for treating both conditions. Subjects may also be subjects who
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range betXXESA0-HISR6(wW v) to 2.0% and nost preferably 0.5POB/USYIBNWENt t O
66.7 mMMto 30 266.4 mM and nost preferably 70 mM. If the stabili Z%ggEﬁgﬁIFt
is glutam c aci its, concentration w preferably range between o]

, ; |1
200 mV  and9 BotTEEs 2 Siradrnfegtm thatrep beppatedquth BiNGR or 2 viral infectigpeprwsintg  r angi ng
from 1. 47% g@n@n%%gﬂmk. &hordh & exahb¥ry sabieh inclﬁbét}BEee&fgé B&ﬂ (3P of
of | qui Y48

concentrati ons N-f3 or variant thereof in the |1

20041006756hPetiiUspBossoRenptitis B oz Coritas g odhereingthergloaterdorsephsti§ wasmoabout 30
g/ m to abouhsebl Shdannd\vibiel &F hedutopoentLiaL | ' to 78 kta/n
and the nost uf)r ef'er rgégéngég\nlg‘yesh%'gét [g%nl ?g a oultag'6gﬂ%r%?ﬁ'1g& *h?\e Sﬁ%recrtrgﬂ agf% Iso

| nt er nat$ onb¢ a Stgevt having/ad likedy, totdaeel & ggmerulomephritialcawstdby avitalinfectivae in

st andar di ze o t:he. VWHO I nternational Standard for.lnterferpon, Natural
#CGb- 23- 902- 'QE&":“I‘%"(;%“PFF%?’ the e ﬁ%"é’s agt hé‘%c%‘ e eI B or F‘iﬂ‘af‘i'eé}r a 0,5 m
i njection vedreinepai s from about 6 IMJ to 50 I MJ and the nost preferred
concentration is 12 IlviU Preferably, the amno acid stabilizing agent is

R e S e
Preferably the |j}qui,d co sition is.contained within.a vessel, .e.g., a
syringe, 10 in mﬂ}?‘g‘ hq‘eﬁ’i@@ﬁ%ss’a?y ﬂea%ds“am%tﬁ‘iﬁ??zénif Wutegth%}é%fowa?’ﬁfet“ﬂ'g "ﬂ? qui d
t hat i si@oap@tcwhtfnd tmé@nﬁahgen't &6plbydd0 Thid\ad Sprépridte, adihinisGRM iy be

v

pol yetraf | uoroet hyl ene. Even nmore preferred, conmpositions have a pH between
4.0 and 7. 207Tapaenereh Brludinginiratenens; wEarcrigseali sndgnah ereansalar ropieepler abl y
not been |yg@hiniddB6h. ARAqERSn MRMiMEERioR HiAl 86 by b&id 8RBt SR 8 b Sf H&S
during preparation and storage. 15 The organic acid ‘and phosphate buffers
to be used pgent(Bedgserddhereimiien S M therapenti¢sitoaimay bhenadeimione ¢cdntinvoambe of
about 4.0 tg_ about 7.2  an referabl y. fr a 4 5. 5.5,. and
nost prefer é{%ﬁaye‘lé’,“ d ,O ' %lgﬁpeﬁlgor%gﬁa\l/dglﬁ?'?%%g{' f%ﬂ%%%rgeg‘tf ot ngrc féga)snﬁxgel%gaglked%’ And salts
t her eof 15uchagsr @itémalt(e.gh uftietelable. igplantmo oplestedipurop)t et exethodadiondngtot r at e
m xture, citric acid-trigodiumcitrate mxture, citric agi d-nonosodi um
Gl trate’ m xiBeniardNF-S Bt araoe gany srE o] birgtipaliy; B e
aci d- nmonos odh#ERtSP Gk Ndeherdint tdhifles Srss61, BiteuBfdots, SReivinBulyigfrafhsd@ar, M Xt ur e,
succini ¢ aci d-di sodi um succi nate m xture, etc.), tartrate buffers, funmarate
buffers, glinfecatiedaniptpemeyiabinfragtemab iftfthesal, ngrhepatis. wirpleaional aphosphat e
buffers, andacthah kb 6f Sifdber described in WO 98/28007.
Exenpl ary fg} rm%?dl of%%, En\fl/\/ni (ﬁ:ﬁusg%ntebe repared as described in WO 98/ 38007,
25 inclyge: (1) §néQpdild A Al Entddt nfaSlbe Bloviidd B & inkilRIBIL &fy shigabl
prefer agl y not pr evi_%uslé been Iyopa_i.le?.zoed, in Whi (;h_ut h.gfég%'fsf.er eihﬂfllecallntsj’des
| FN- (1 and areférablytdireetly (eiggrlechllz s by anjeatior @r toprcaladinanistiation iga tissyé lecwa- HCI ;
(b) 100 mM I . i.d S AT - - gi.ni ne- HCl  and
15 ng/ m hu?rﬁg s%@%ﬂ!@ﬁﬁﬁ al%;ggfag& o%ﬂ% ar g? ﬁ}@%égrﬁ%%g%%&h

parenterally, such as by intravenous, subcutaneous, or intramuscular, administration, the

agent preferably comprises part of an aqueous solution. The solution is physiologically

25  acceptable so that in addition to delivery of the desired agent to the subject, the solution
does not otherwise adversely affect the subject's electrolyte and/or volume balance. The
aqueous medium for the agent thus may comprise normal physiologic saline (e.g., 0.9%
NaCl, 0.15M, pH 7-7.4).

The INF-f3 therapeutics are preferably administered as a sterile pharmaceutical
30 composition containing a pharmaceutically acceptable carrier, which may be any of the
numerous well known carriers, such as water, saline, phosphate buffered saline, dextrose,

glycerol, ethanol, and the like, or combinations thereof. INF-P therapeutics may be
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30 0. 1% PMOr90+#/606F568; (e) 140 mM sodium chl oride; (f) 1BOT/GN2@®3E22410
chloride and 15 nyg/ n1 human serum al bum n; and (g) 140 nM sodi um %Jégggg@a
and 0. 1% Pl ur oni -49 WD 2004/ 006756 PCT/ US2003/ 022440 2 2

(ii) ali unE?_PafeBH‘ S"%‘n?%*&tonucﬁapﬂﬂé% onery mage ptherprotging.£8., fongptiliging thyo mv
L-glutanic ﬁquqhth@fageu%éOFm\éx%&?léJmmme%e%s chil'6e rhb(%”\&ﬁltﬁmb% #f.ably not

havi ng previously been [yophilized; and (iil) osp1a e buffer at

pH 7.2, the buff zed,
therein the but 1 r sy RRaRofpRiisiohd bl %‘n%ﬂfbﬁ AR R B o
(a) 140 mv ahgnnpmeB&acaqﬂat(lmamﬁO Thd/kesmdicarnert bt mseddieremdcli&}:s abdepgbl¢ci ne.

ool ysor o oot SR, K Rb AR eRle arf bty ROPR ch mmy or

may not be shdmbbéutlz:elcbonﬁ;ﬁmﬁdmssdfs}ﬁeﬁldadwﬁriidedeIlsm aﬂrﬁomlﬁﬁté@ﬁol A to a

subj ect . rt| culf . has been shlgwggt hat | FN &‘F %Jehugat ed to a
pol yner, e. Q’P PS4 "émB%traf‘inb‘HWHﬁe?aEet I, SErugy RFote ’rﬁuﬁ% WITgn gerum\n
00/ 23114 andlbﬁgm YSFED4LRGRE) sucm@pmawascgl £in& IbroF U pbthdsSsRbatd, i S

invention may al so be adm ni stered nasal aerosol or inhalation through

the use of Bawiahelyseride migtugps pf EﬂSWEI‘éii vsﬂa?ﬁﬁ&ieeﬁattmcu& Walew salis or esciwtes.i nhal er .

Such Corwosk&dh%%)rcﬁﬁlﬂumsﬁﬂé’cé Qﬁsoﬂﬁﬁpﬁﬁ'rd'g@n Ho ﬁzﬁé" ﬁkk‘?ﬁn dibadh Wﬁ)hhi% the art

of pharmaceutical fornulation and may are as solution sal i ne,

enpl oyi ng  bedium|chigridetwinc ssits, @phfedalgdup@,amngleﬁnmgemh@ﬁtm pekyvinglpyoropdénsn

pronoters t 0, her

conventi onafg ﬁﬂ rb T’dzélgllrkf%g]ﬁ(;cr%é gj fsel}{eh %ié{(])tagﬁ{gg&agmgﬂ Cglutljé)stghot her

enmbodi nent polypcrylatasowsxesmuﬂ)&thnlqmg-palyom}’mmﬁiledfﬂocklpplslmerwpcpw@thyieﬂbcglymy al so

conpri se an_addi t“o agent selected fromthe group consisting of

corticost er 8F4&°% qhti-infl ammatori es, i munosuppressants, anti-netabolites,
ch .of thege

d dul
ol cctedr fﬁm”aﬁﬁiﬂsﬁklﬁogr@aﬂﬁ@tﬁ B e % RO e B3R SRR ngs 1
" Conpr ehens ldvmdwéystdmibalsudmae Binsll tyilameRer @sioRE lagesmlameﬂkxfmldlgs &gl and, pp.

970- 986 (1990) di sc] osure of which_is rein incoygpor by 25
ref er ence. af“ie A VERISISn @O%ﬂr‘éesfﬁblbepm?‘{]ﬁ aé’ﬁﬁ‘?tégéﬁ!ﬁ’fﬁ}?gp’gﬁd
anmi nosal i cylcaﬁﬁﬁm{gadmlestetd)fslt@wrm@él&@hospﬁmbmﬁaﬁfeg Nin sbfe 2RBodigRets/APANYCi N
(i Mmunosuppr essant s z cycl ophospham de and net hot rex (anti n?gglbol ites);
1

steroids (i fhBy P! pogats ﬁawerafeﬁ witha aghgous sqlpaRy ot 31%&% a form lipid layer

(I munonrgduleatak ﬁlﬂn%&@fdiﬂg, Meééﬁbeawﬁ@r PRANEN, B23¥64adni ni stration may be
prepared by any of the 30 nethods well known in t he pharnaceutical art,

described, for exaqms: vaﬁhnaemre&tr@ary also BNBLHIBE RHh sOMle POIyRABS 8S tég%%raar o,
A, ed.), Mack Pub., 1990. - ‘
{ drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer, *

polyhydroxypropyl-methacrylamide-phenol, polyhydroxyethylaspanamidephenol, or

polyethyleneoxidepolylysine substituted with palmitoyl residues. The IFN-Bs or variants
25  thereof can also be coupled to proteins, such as, for example, receptor proteins and albumin.

Furthermore, the IFN-fs or variants thereof may be coupled to a class of biodegradable

polymers useful in achieving controlled release of a drug, for example, polylactic acid,

polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals,

polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic block copolymers
30 of hydrogels.

According to this invention, the pharmaceutical compositions may be in the form of

a sterile injectable preparation, for example a sterile injectable aqueous or oleaginous
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WO 2004/ 00e7864/RETIcUS2003/ 022440 2 2 DEC 2006 Parental Pparest@blog2410
admnistration is generally used for subcutaneous, intranuscular or SDEC 2006

intravenous injections and infusions. For exanple, when a subcut aneZ)&
i nj ection i 8uspension- Tis gesppraiqn lnamf!?wlgtﬁ‘k@mo@ﬂn%rt%?hpﬂeﬁdﬂab'hyn He@x- 10 g/ kg

of | FN-f3, o 0. 005- 50
jiglkg, or ﬁ%?gesuggg%r%%?g‘ oF %ﬂ% gﬁgansa@ﬁsp esp e%tée\\(/*gl ’I%?&{—de %Ctggr%‘? ni st ered
at 0 and 72pispapison waldalse bfna‘atblyle iy ensatagpiviao lor ﬁ@pensmnelatnenad»xuadm ni stration
enpl oys the W= t d-re se system

pl oy Argipchr%{ﬁ %&! 09 lve%;t q*g%e%gr%élesagﬁ sgllup iy }nn e%%l?t&r& g&ﬂl y

whi ch” assurBs 1 eve iI'sS malnta ding to
U S. Paty Hmon8 xmla(hpem@le veimsmd amleehtmmenay H:qemm&ﬂder&ﬂatemlngeid be
appr eci at ed one th t he. f ted 10
CONposi t i on%owtbﬁ‘ta& ﬁsott%né ?‘f é“d%/ f’@ ‘%‘V%‘F’chﬁ’l %gltgﬁbﬁﬁ?ﬂlg’q%‘ggf’ﬁ%ariﬂ\l- (3

t her apeut i cconbbionaBy emploeed & ¥obefit @¥Bspoiiding Madiupl Pét thes RiRPsse ik Blagd
concentrati ns QL thg | FN- ( therapeutl c.to the renal tissues or other
appropriate f“?ds%‘ jBay 6?‘“810@’?41‘@0]%‘@1‘13 Syttt mogonerdjghiceridas Fafty acidsesugl apy

al l evi at e pgleERRINdndafs F’W &eeée'ii!v}(t?ve's. Ruséthl 15@15@;Lre]§a&'£tﬁ>h'o@'imec@£blé§t QoW se
prOV|de therapeutlc fi cacy w || be appreciated by those skilled in

the art! theaté@hnll?ﬁmﬁ%?w%lmcc@lﬁ?élel@kc@ﬁb@ﬁfﬂﬂ’f} oifeos epstesed], pspecialibhimithgireut i ¢

Fonposi o phleb A MERGAL O MRB Aol Hapbend5RSA 00 HAGR, AoRUTET O

chemi cal chahmalewhoéﬂllwtéedlgaersamydr ophobi city) of the conpounds enpl oyed,
the .fornulation of the conpound excipients, the adm nistration route, and
t he treatnent ePMrmhmuﬁchl compbsikiting gomprisinpdNF-B éresptutics maygisedie ghvenwi | | be

adm ni stered ctI a 20 kidney or.renal sul r whether it wll

be adni ni st 8?‘ "\émp@eaﬁw Ca“rl?feadﬁi“e‘%/tgrrefi elblanya‘)&%lg?'gdg’c 63%3%8%8% ﬁf’gt ered al so
is likehy tﬁwdﬂﬂfgﬂﬂuﬁm Etw@ted m&ap@hkewbmhqmustm@@mdd drisomutiohs. ke renal

ti ssues, extent of_ repal Lunctlon Iglgg and th , health status of the
particul ar &6Bf Bblets operbie. srmernhicharate % mcwﬁ‘ﬁéwswn $Rjai |y, but

it, is curre@tchy mbﬁéa%g @fentd, m a@ﬁﬁgﬂ@.&nb@eaa@lma% AbSHPRaPNERed.t Mr&alOr
three ti mes er week for as Io as 25 satisfactory response persists (as

measured, f@AmMEIEHARHPRIn ng'ﬁl%.@inlnl %S&fql ghueaisdndide lagipsespd deed csp stasha)
function by VARG Qéduégl?spgl?s%ng e rE@Iulee £k &m%& ihutabd ﬁlgreefen{ fschmbfn&fikrﬁﬁs)

Less frequent dosages, for exanpl dosages, nay al so enpl oyed
For suBfec p@ﬂl&ifblmud suspetengigentsy Efqiﬁiilfeé eestAtn; wgt@gmg,ma.vmwmpobmng ri weekl y

henodi al ysi 9o, 35550 05b. £8L1 RYAUY IstBRI DL hif HERK et T avenous or

i nt raperl ton usi ons are y 1 nconvenient. In

Germ - por mnent. SEehPe{ERg ehtb @bt BREHERor WpaEIASE e pld IR, ZH0A0 e il ar)
may be advi sefpesitiorccbmpBsidg@4tabliGigthgeET, Mﬂﬂﬁﬁilﬁ@ 2g¢b40m2y Be PEEnP A6
amount of between 0.3% and 5% by weight of the IFN-f or variant thereof. The stabilizing
25  agent may be an amino acid, such as an acidic amino acid (e.g., glutamic acid and aspartic
acid) or arginine or glycine. If the stabilizing agent is arginine-HCl], its concentration will
preferably range between 0.5% (w/v) to 5% and is most preferably 3.13% (equivalent to
150 mM arginine-HCI). IF the stabilizing agent is glycine, its concentration will preferably
range between 0.5% (w/v) to 2.0% and most preferably 0.52% (equivalent to 66.7 mM to
30  266.4 mM, and most preferably 70 mM). If the stabilizing agent is glutamic acid, its
concentration will preferably range between 100 mM to 200 mM, and is most preferably
170 mM (equivalent to a w/v percent ranging from 1.47% to 2.94% and most preferably

2.5%). The preferred range of concentrations of IFN-f or variant thereof in the liquid
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The dosag®O¥Wgi/efeAsoutilizing the IFN-(i is selected in aeconwdznseMid h a
variety of factors incl udi ng type, species, age wei ght sex and ne
DacEt

condition of. th at i the. sev nd to be trea

e of admtRresaRR 5T ftf ig, B i??oﬁtbﬁ‘ét?ap iy e leRY gomeHB BB EPER . ang
the parti culddto coppmliagd the nfo3l prefehed escergiboabout BOQuAs.I M tbyhsDfOf t he
conpounds of the . inyention and sensitivity of th ient to side effects
are al so cé‘l’fg?‘ﬁ%‘tméﬁg ‘hf%?’%?‘??a %ngﬂ i“}t?"é@ 5&99%‘3@?%??66 stepdardizediathean can
readily det ayHONGteAAond)SOSE4rH B6 hidFeoh @At VEGRIRI0E-59f, sbhgit e Uehot 8AUI T ed
to prevent, counter qr _arrest the progress of the condi'tion. Oral dosages

of the pPesé&prcentigtiontin G (fopa BSerbiBlestiqnaiolyseg)yq fera abqukEIME) toheddBbend the

w |l range t?x%s ﬁn@@%ﬁce{;ﬁgﬁn:}@&mkg/ day orally, or nmore preferably
0.01-10 gg/ kg/ orally. The conpositions are preferably provided in the

form of scored tf@@f&BlﬁEC{ﬁQBxﬁ{n@a@ﬁ sibiprR0th & aPhvinER Pl HShARN Qi 500 10
of active ingredient. For any route of adm nistration, divi or single
doses may becididdm Raginiedipl) @ abouiptpd 0 selutiorss. tﬁkveorpmb'emlyﬂnmemoumwtmy be
admi ni stered_d r i i . I e my
be adni ni st 6F¢ ell”eyrecg 1\)/]%% %’I]}ythe lidui3 cg{nag%l&fnﬁg%mgfléfo@%nta%SS%P T ﬁ%%lgg’ve
phar macddt i dakwhivhridposissdl hass sumfyce:mmbxahm thh]th@Eqmd thai73 Ypated with prefesniabl v,
1-50% of the acti onpounds of nve s active edi ent.s. The
course of et dbiE AR atkee FoohBlbi U Bkt ARl SRS roned by
clinical exaaveapHoetwaes 4102p07at Oy sblutich mﬂsiﬁhﬁheesﬁbHMmg/tg&ﬁﬂﬁs of the
therapy of the 20 invention |s etermn the extent to.which the

previ ousl y d&derplyant ‘%‘?eﬁrﬁopgﬂ’&e ﬁt(éJ l@]e@bwdqugegrpon@u@ng gas AP ¢
hepatitis, qﬁ@paegubﬁyﬁ@gtgﬁ @and the extent to which the normal side effects
of int erferon (i.e., FI ke synptons such as fever, headache, chills,

myal gi a,15f ati gue, Thebfganmdld@ﬁmbh@dghaﬁ@wmﬁtoa)\ésisamnrtm Pt mydube i such as
depression, paresthesia aired concentration, etc.) are elimnated or

subst ant i al Ig2ip@fhept “23‘5%3 PERRoSA  frpboyt (124 24 Prafsrab fiammabapist-el%ed al one

or in combi nabiods Whi ot &k rabiyd @ Chl s‘écdﬁoamnmuﬁersla?e@fahfelaahs ida b
treatment of the conditions described herein, (g ant1-infl ammat ory

drugs. When thereef sueh ascimate buffess (e Imommvmagfétﬁt sodjum piigptelBixEs 6¥RAr Y t 0
alter the dog 5‘1? cﬁ&m i Elnle ! g ll’ﬁdn%ﬁ ﬁﬁﬁgfﬂ{e%kt\,ﬁres-r@t@ %U{l:%ﬁ?e Of
Ien I ne t e

active ingre at may be co W carrier rréte sto
produce 29 mbm@fees (d.gs ageuﬁmqrd-mohbsc’danwudepanmlxtgreumcmtcheldm»émmhy@mxeh and

the particul ar nk.strati.on. ver,
Lhet Pa s pea e Saei it afa il AbioR mbnd 10| e BIAGE S iSO

wi |l depend ghp@nata buﬁérs,aixylla&:f bufffees, actate huffeisLMOBg)atetH‘néfea(;hmd/acbtylte(bilﬂ‘élh,eas
specific co e, body weight, general health, sex, -52
WD 2004/ 006 %Hﬁ%ﬁ%gﬁg%oe‘gpo&%ﬁ 0 2 2 DEC 2006 d| et, time of

admi ni stration, Eaempﬁlry %ﬁ%ﬁﬁ{‘lfn%n(;;,h%ﬁ u:gl Ceoprrrgﬂage escn chj 1nt\;}8 dS%%%IF nt of the

25  include:

(1) a 20 mM acetate buffer at pH 5.0, the buffer having preferably not previously
been lyophilized, in which the buffer includes IFN-f and at least one ingredient selected
from (a) 150 mM arginine-HCI; (b) 100 mM sodium chloride and 70 mM glycine; (c) 150
mM arginine-HCI and 15 mg/ml human serum albumin; (d) 150 mM arginine-HCl and
30  0.1% Pluronic F-68; (¢) 140 mM sodium chloride; (f) 140 mM sodium chloride and 15
mg/ml human serum albumin; and (g) 140 mM sodium chloride and 0.1% Pluronic F-68;
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t reat i ng WHEHH0aIF6and t he severity of the particul ar di BeHY&20BEIRG4C r eat ed.
The anpunt of active ingredient may al so depend upon the therapeuty{‘ g&ﬂ%
er

prophyl actic age : e in C dmi ni
The effective do@laHqglrcl%p%%g\gt%%tl%mgpﬂ\zaloﬁﬁk"?{};q’?h re&{)é%?f“g@ﬁ\ﬁlw ffepend on
a variety ofidfaad{l6 s\M saditmagdiohslentat liqed pfeférhiely nottiabing @reviduklg bsdnze of t he

patient, th | of the treatnent, the nature of the pathol ogy to be
treated, EY g%g%ecgfa%& phar maceut i cal conposition wused, and the judgment of

the treating phy C e bout and about 100
mg/ kg body wei gh b%?%&@b ‘?‘Bg‘éﬁ“%ﬁ ‘W‘E?‘i? ﬁ’ﬁm%é’%S a"B‘gfmi?fa]]éB%t 50 g/ kg
10 body swei ghticoély bben lgcpliyiged, RUEREH B8 buffd TROLIE [RN-S a8 Bfattlone Mpddient

pref erabl vy, :i\ lny-Qfé ‘g)dﬂ eutic WI|| be adm ni stered at a dose ranging
bet ween abo&tlectediromyy @Y §'P FemiperHCLARd (BpliQmBigodiymcilasyagnd i mivt |
preferably pRB@eng between about 1 ng/kg body weight and about 3 ng/kg body
wei ght and at intervals of every 1-14 days. Preferred dosages consist of an

i nj ection of aboplefddd dénﬂ%m'ﬁﬁ‘ﬁéis@fncmbé BSlydorBRS eRSlat Y6G% %wyomwz@n of 15

dosages can be determ ne e.g., by admnistration of the

therapeutics, folFNOPEehntDE foRPIfES TR pOWddr TSmE K Ry ol %hublllzed
concentration of the |IFN-(3 therapeutic. In a nost preferred enbodi nent,

AVONEX( 1§ i r sigprndpd priestte dmbisigpristasubisctn de gartipes ébﬁs beary el thyt IFNS- soI d
as a | yophi 'ggz&%grna&vaqga 6 }%tg r\?%(?éreﬁa?ﬁc&ﬁhkgt%l@%d L@Lgo ef

dose: 20 30 ter ion I hternatio nit 5omv|
sodi um phospwawﬂ@mmwma@ﬁsm de 15ng Human Serum Al bumi n pH 7 2 25
The specific activity of AVONEX(r) interferon is 2 x 108 units/ng, i.e., 200
MJ of antiviral Thephapnageutieal compésitipnanf his invmtibn ngy plsobe pdminiFlgredat | ent

B

f or mul att on deserishaddri Sgcloéorpusitibos dropiepered Berondih@to technjgees @eIEmbvsuboa ¢ie 30 30

1e0,(119) LN ot Bl Sull SR SRR OBl D 0ol 855125

PCT/ US2003/ @enzgtilcahol obbtherdifithle Prefidodiivieg, Wbioaptiongidiadters 2denhaicer f or

I nj ection %E)aééil%bility, fluorocarbons, and/or other conventional solubilizing or dispersing agents.

According to another embodiment compositions containing a compound of this invention

20  may also comprise an additional agent selected from the group consisting of corticosteroids,
anti-inflammatories, immunosuppressants, anti-metabolites, and immunomodulétors.
Compounds within each of these classes may be selected from any of those listed under the
appropriate group headings in "Comprehensive Medicinal Chemistry", Pergamon Press,
Oxford, England, pp. 970-986 (1990), the disclosure of which is herein incorporated by

25  reference. Specific compounds are theophylline, sulfasalazine and aminoéalicylates (anti-
inflammatories); cyclosporin, FK-506, and rapamycin (immunosuppressants);
cyclophosphamide and methotrexate (antimetabolites); steroids (inhaled, oral or topical)

and other interferons (immunomodulators).

Useful solutions for parenteral administration may be prepared by any of the
30  methods well known in the pharmaceutical art, described, for example, in Remington’s
Pharmaceutical Sciences (Gennaro, A., ed.), Mack Pub., 1990.
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This for mY@t9%M°Cah be packaged in a pre-filled syringe PCFHS2HHG22H0 may

either manually 5 use the syringe as provided or use in conj unctioz VHI m Ozgn

aut oi nj ector. The dosing schedule is 6 MJ (i.e., 30 neg) intramus gxlaﬁ 0

once per week. | N2EREY HEFcRibyminisHtiondygeneraiy psed;fer mbptaneoygingampesul ovi ded

as a | yophi lgr ZefhveRRWagEctRAS aftBinfuslohsl W et e vaileh Qub idohzed powder
Yo bt AR Pinuslohll 1k kA Pich @ hubhiiied A Roh 5°

consists of the followng: Formulation per 2. ose: | FN-b-1 a

manni tol  H3seSedlelinsrdt@l- B Qng/kg ob mBreBefiably Hic] § igkgef IFN-f, .00 PERo/ ¢

interferon i 7.x 10s units/. .i.e 7 of antiviral activity per
mlligram ofn%ﬁq' OB‘frlong%“f)eF {cg)’ttgior{ggélthogs %%(%'(i)(gsﬁ{b L ﬁéWﬁRf&’%”ll‘)Heo"i?év%%ﬁw th a
sodi um chl orregpectivel W iayve (EAmAistiadh)0 MAITQhobe. AAHRIGhAIB oS HpprhaRPUS| Yy three
times a week The faornulatjon of liquid Rebif is as follows: Fornulation per
0.5 m dose:Parestpry] agpinistragien empley the amplagfation ofp slgsreleaze of sugtainedhrriqased 0. 4 g
sodi um acet al/fem\M@hRh abFesithit@ bt B9l bRGodaklidinthid ot hadok ARk oU.RasHkaged in
a pre-filled syringe and admnistered with or without ‘use of an

aut oi nj ect orN&i8vi18e/9f Repprperateyl hgrein byaeferegeaosr 12 Mm corresponding to 66

gg/ week or 132 Itg/week, respectively) per week subcutaneously. In yet

anot her enbodi medts Willke apprcie di@%?f&séméwllpﬂw,@érfv@wéte%n | FN- (3

non- gl ycisay rbefbgifibeg B yBpAH AN ebBhydh b RUABEIA Serblib TS |
dre both pr aléiCathtdim arablidte tat srovide s@optiate condettraitons DOtha BN {(3hdvkigeutioes, bot h

in Iyophilized and liquid fornmulations, for _injection subcutaneously every
ot her day. BRTEPRIFISNGS)OT PHhenRRroRsatedissies Far 2 dimpe sutfictont (grproysnk mbdaty delay or

PCT/ US2003/ 022 ¢i4f pérardiCordiOfessA%adss 8ileRal |fErNﬁ6§,gor\Mﬂeﬁﬂs§ﬁBvi9@tlhgﬁPidﬁicst er ed

subcut aneously, according to the manufacturer's instructions. p or a
vari ant t heredbgacy.afrs a1ill §e pepraeintedh by thesecdiilled gothr eft. the concegnteaipuipftee | FN type |

5SRO LA BT GRS o S o i il eocp Lo
pat ent, admidepending wpam agfunzher pfRctors, including the biological efficacy of the selected agent,
the chemical characteristics (e.g., hydrophobicity) of the compounds employed, the
formulation of the compound excipients, the administration route, and the treatment
envisioned, including whether the active ingredient will be administered directly into a
20  kidney or renal capsule, or whether it will be administered systemically. The preferred
dosage to be administered also is likely to depend on such variables such as the condition of
the renal tissues, extent of renal function loss, and the overall health status of the particular
subject. Dosages may be administered continuously, or daily, but it, is currently preferred
that dosages be administered once, twice or three times per week for as long as a
25  satisfactory response persists (as measured, for example, by stabilization and/or
improvement of renal function by appropnate medical markers and/or quality of life
indices). Less frequent dosages, for example monthly dosages, may also be employed. For
subjects who would otherwise require continuous, bi-weekly or triweekly hemodialysis
sessions, continuous, bi-weekly or triweekly intravenous or intraperitoneal infusions are not
30  considered unduly inconvenient. In addition, in order to facilitate frequent infusions,
implantation of a semi-permanent stent (e. g., intravenous, intraperitoneal or intracapsular)

may be advisable.
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type | i WwoORkeoHoé1ssof a conplex with an | FN bi ndi ng chair€éS20mx022emept or
inproves the stability of the IFN and enhances the potency of the ikhl C}'da§
conpl ex may be a non- coval ent conplex or a coval ent conplex. The | 6

t her apeuti cs maylMselosaastregimen ualigingithe wnssemuegn@mmampm 4 varigty of10
Manmal i an gui nea
pi g5, cat's, ogsazdudle QB HLAREREE elght o aro P Elion B palilhane 0 D02
may be cr easeyeritypf Bwieonditon rbedrspiedythe aiuea i arlmutlstmtlon,rtﬂw readtand h¢patiy or

ol omer ul oneniet 1 2 b RS indbe bl MRpou iR TR0, The seibes 1o
gl omer ul ar Mfathemmtounééﬁfrthmavexﬁmnlandtsemnnvtﬁef thapatent towiderefdets ale@pbr ot oxi ¢

nephritis 15 sC e Exanples. Qther a nodel s, may be
Croat ed by THPREER AR amernped EmERRL L st D e SHB0E g4 hoy
descri bed i preidiibe Breaffb®fe amtaiht &ﬂtH@dmgﬁ’dqb Rtd torPRERhS c@lrer 86 hiddat ihe PRIErRY

i muni zation with autol ogous gl onerul ar basenent nenbrane or by unil ateral
ureteric obtPeemddien U0 . The | FN-G3 therapeutl cs may be eval uated for

their therapeut 'Qla?ﬁééage%%tﬂer})r&%hﬁhﬁ%n@n p?&erﬁi) ThiGse! Mteﬁ'ﬂqp'ﬂftb&é’&htlcs
|rrproverrent in a standard marker of renal unc i on dmini stered to a

marmmal | Hh swBj wege eswepn, aba“trﬂmawop@ﬂf&éﬁb’ﬁfﬂh’v?fngor@merPrabliYé’l@101f0 wededdagpi ng

gl oner ul one t unction
o el | K- e QSRS o bRARN Plodefin B in it Plen S T Vo
to, rates 00.5i5000 pase nione profepabdy Aar508 pgBOMtIve irgredient. at es of increase in
serum creatini neForSa%lg‘t I Fe riea%mrlm ’t%g%l%%n,i i) Eiecfs L1J sing%5 StsarBA}plfe k& Lﬁoerrérga%p e,of

serum creatini ne on ra

BUN/ creat i ncmﬂpouﬁe@rchﬂﬂmpramﬂmmionrmydie admdigtered Na}y)qr wueklpahplsagmadosat i 0S
for cre inin maratlos lity, daily urine
out put - hnaot i 4l aies B SP amtisdia vl E et Ctan B3R Bt (1o
Harrison's Princhpy esthehbdveiphiiriakeuiesli ompésitidnitany ceiatn WN9BO1-Towe, @ esent

inventionisfurther illustrated by the | .owi ng e | es, .which shoul d
not be consPrefrEblad- ?q/hPEﬁ?‘ R ECTVE campouns Ogg‘ﬁé“‘@f}‘i‘ﬂ%«?ﬁt"g%mﬁ?‘?‘e@f ted
references (inclygl ddirse vPthe\HedRQnd i) BRFORe Bldkh Hpeiiantd 2y E3fb1dwéd B¥EC 2006

literature references, issued patents, published patent applications as

cited throughrieal cxaminatigaaod daboratary findiseh olhsisffeeiisness of theiticaapy 9bist ed by

[ of erensg.  Hhen@ie bliefifdd e BIEREOLhicRURMILSH dekorfiRLRHs arkd! €55

ot herwi se indicated, conventional techniques of bi ol ogy, cell culture,
mol ecul ar  bFoRRigMs of 2 eondifieni &2 b¢1t§1>1@gilepatlgs, me(ﬁlbbﬁ@ﬂ gg;/the extentitb whishtthONA, and
i mmunol ogy, S f r t sare

expl ai ned qua?Ed@%ﬁeé:Y\% %?ﬁlj&gg ekﬁ i 3‘&19%)?% Sh?h é%lre}%u Qhe(l‘d ani ng A
Laborat ory Myalgail, fatigtie] etedand c&dtralblyn@amylstmwelatadmmpﬂomrsdcli\ardepxbssmn( Col d

ép[)ilgrg sgr boares e%%[ gﬁp%lixxd (I?(;n%gntrau%g 8e%2 ) ar%mma%ﬁ gibst\a{x?tllallll%educeda nd Il (D N

25 The IFN-B therapeutics may be administered alone or in combination with other
molecules knbwn to be beneficial in the treatment of the conditions described herein, e.g.,
anti-inflammatory drugs. When used in combination with other agents, it may be necessary

to alter the dosages of the IFN-f therapeutics accordingly.

The amount of active ingredient that may be combined with the carrier materials to
30  produce a single dosage form will vary depending upon the host treated, and the particular
mode of administration. It should be understood, however, that a specific dosage and
treatment regimen for any particular patient will depend upon a variety of factors, including

the activity of the specific compound employed, the age, body weight, general health, sex,
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1985); O VA0 de Synthesis (M J. Gait ed., 1984); PELUS2093/822440 . U. S.
Patent No: 10 4,683, 195; Nucleic Acid Hybridization(B. D. Haines &ﬁgﬂﬁ 2006

H ggi ns eds.. 1984) Transcription And, Translation (B. D. Hanes &
Hi ggi ns edsdlef’tgg’f)o‘f agimfraionmatpaf grsretiomairpg cqmbingtion mnddbmingement ahthR L ss,

I nc., 1987) tredtﬁ'i@?ﬂyshbﬁ@ GhdGRL bsveARQs Eﬁzﬁéﬁﬁﬁlaé bfstase BLRS Reatddd 8%9,[ untP ®rbal, A

Practlcal Qi d o Mol ecular Coning (1984); the treatise, ods In
Enzynol ogy poAadRgmedenmeayalsoidepend urpnyt y thegnquticTer ey iactietgeot, if aRgrwitls

Manmmal i an C%Cﬁﬂgmgged%{llsgg a@,ﬂgnsl}éref Cal os eds., 1987, Cold Spring Harbor
Laboratory); Mthods I'n Enzy ogy, Vols. 154 and 155 (V\ﬂ et al. eds.),

I he I | k
cds | Aadeni J’E‘E%%ﬁe%%%%ﬁ%é s TR NG B AR I BRE o ol oy,
Vol unmes | - TVariefyof Mtomesuchamdxeﬁiatufé of Bheaiakibizdd, theaits ofthb&ﬁﬁént théagoapof the i ng t he
Nb Enb b Col d .S Har b

R ST N AL SRR AR LN

pr Ot ei nuri auded, 4R juldginkitiof thedfeatiny Iﬂayﬁxaﬁpbas@ewelsb%etwaa{ aboliD.601 and
significantly reduce proteipuria.in nodel N§é neghr ot oxi ¢

nephritis), 3R L¢P POrHEIERIREE 83/ PFﬁS‘Hé‘?‘Ytbﬁ%ﬁee“ r-h%lf 1l 3ud bt ely
resenbl gg hy %&éﬁ%ﬁ?@daﬁv&iu@%ﬁ% QupRhEd 4k ﬁsefhlems@srere?ab@yh LRTG-p T enal

failure. The ease is inducéd in the rats by i.v. injecting nephrotOX|c
(NTS) ser unthetapautic will tBo:dminjstercd et alose rragingbatvesn ebavh 0dfmg/kbbidysvaighth a

preparati 9”8&{% f%ﬁ‘hlég%%g% ﬁE«:, piek: 1}¢‘¥aggfﬁg?o%%@£ aﬁ%@%n%go@we}%ghe NTS

rapi dly binds orous
i nf | ammat or ynd @spoh se/ky Hody syeightaridat imervad$ obﬂ@ry h4 dagye Poeferred 5osAgEs

2004/ 006756 PCI/ US2003/ 022 C 200 k.l nes and, adhesi o ecul es.
There is an®PHlY fﬁf%lp]%{}]gﬁf@g?é%l\'ﬁﬁtqgﬂ fvﬁg‘%rl Pmeﬁgc”@ Br’r&?ﬂ?’i‘zaﬁ?fé?fl devel op
areas ofj5 neabfgésScaibe Me@daRiasd, eigd By @limnisdhtion andle e pdhéipeptidspvlielved BaPi | | ary
Ioops This leads to the devel oprment of crescents- accunul ati ons of

i nf | ammat or pssewsaiensofgheicipulating ex laedl agnegniertion.aif dhe IBNrR herpaiticcel I's in
Bowran's space. This inflammtory 5 space is charact erized by loss of large
anount s of pr ot elra imestiprefemmed mmbodmtg%‘(ﬁﬁﬁﬂ iis ad!mmtr@ipdprsg@p@smnﬁed scarring

wth accurml at i ba d flbrous stornatlon of
crescents. ?afﬁ;qlﬁ@ﬁ %v{eblagﬁhfo E POV?*' eﬁa?nsfsgw U8 in this

nodel , ratsFres otnd to %Pg -GBM anti bodies with acute but tran5| ent renal
di sease and FPREHATRFIH 9Fe ani mal s progress to CRF on a wel | -defi ned

cour se. 2bi ff}@hﬁ;@tmtéﬁ’éroﬁibﬁlal ns hawdllibh interationdl sdisQepU)bi ity to this form of
renal inj ury Me Wstra-K oto (VWKY) rat being extrenely sensitive. This
ani mal nodePOm ?QW‘FHQF‘OSB €ribed, e.g., in Tamet al. (1999) Nephrol.

Di al . Tr anspb@nis sodtinl 88&i@nd Al len et al. (1999) J. | nmmunol. 162:5519.

15mg Human Serum Albumin
pH7.2

25  The specific activity of AVONEX® interferon is 2 x 10® units/mg, i.e., 200 MU of antiviral
activity per milligram of IFN-b-1a protein. The patient reconstitues the powder with sterile
water prior to intramuscular injection of the 1ml once per week. AVONEX® can also be
prepared as a liquid formulation consisting of the following; |
Formulation per 0.5ml dose:

30 30 mcg (ng) IFN-b-1a (6 million international units (MIU))
20 mM acetate (sodium acetate and acetic acid)
150 mM arginine HCl
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| FN- (3 us¥@ 2044/Q9R756 st udy was rat | FN-P correspondi ng t oPERMUAY03012d40 22- 184
of GenBank Accession No. P70499. Rat |FN- (3 was expressed in Chi n?gsg C 2006
Hanst er O/ab§0 %5 %Cl_g')ﬁ Bt:;ré cells adapated to growh in suspensio HE
secreted i nPUR RS -¥RPPEPBE2]i um The cells were grown in serum contai ni ng
medi um i n f QaeRirekjeqidnt ures. | FN-(3 was purified fromconditioned culture
medi um usi ng_sequenti al chromat ography on Pharmacia SP-Sepharose, Bl ue
Sephar ose, Bﬁ(f'-gsuperose 12 resins, and Biorad Bio-Scale Ceramc

Hydr oxyapat irh ramehiBion-cak &Q5h B9re- 13 i |

ext ensi vel ngiga?f%glt 208 ZSB%Tﬁ/Ia%iia%raitle iSf(gﬁ‘%Méyﬁlg%el (Hﬁ%%ﬁé?ﬁg%ﬁﬂéz%ﬂ%ﬂy
filter-ster b thesyrige 2s pigyided igpuscmcqn)rcdpa vithiap gutoigestos09bs dosing sekedule
determ ned hy | & ONRLEN ; e i.ped non-reduci ng SDS- PAGE gel s.
The speci fi g%@@i?gil‘%”y vvaééﬁdgt%ae%&?@sdﬂtcgpg}e ,a?gbut 3 x 108 units/ng as
measured on r at InRABEEr embddmentnthe BFIS-PHx Reil,eyhitiTiblpwersied msla beghilined28 WKY

rats obtained from,Chart.l es R ver. 25 .Laboratories, Four rats re. killed at
day 14 for B%vgé‘?riaﬂ% 4t éﬁ%ﬁé&’?“%ﬁl ™ K ei’((ﬁ’éﬁge ?véder FARE rﬁ%éléeoegﬁ%w?’%cei ve
ei t her | FN- f3manlatichQler Dontl dbskay i ntraperitoneally (i.p.), IFNNP 6 x 105
units/d i, r icle only. Injections were given 6 days per week and
treat meiule{ \/\é&“ﬁ%@#ﬁﬁﬁ’gﬁ until day 30. Proteinuria was neasured at day 7 and
t hen weekl ymaRat§g were bled at day 14, day 28 and at sacrifice. At the tine
of killing, kidney, lung, liver and spleen 30 were fixed in formalin and
ki dney was §%4p frozen. The functional paraneters analyzed in this and/or
subsequent Ex&opl Lsamere assessed as follows: -57 WO 2004/ 006756
PCTI US2003/ 022440 2 2 DEC 2006 Al bum nuria/proteinuria: this reflects
gl onerul ar PHakage and, to a |esser extent, failure of tubular metabolism of
filteredzpr Ll : I > a. db 44 1 simce it is
the pr Ogls.lct ?(i)lgls \gﬁ%&ﬁ%&éﬁfﬁﬁﬂ@tgﬁ%@ﬁ@? qial%)cPrgggg%?'&k/?({)w&%ﬁlﬂa? y | eads
to great er agiotygienoulligrapuef IHdeb-baprotting | Bregnatibt rechnstitutas the powder evithaduces
gl omerul ar proteinuria. .5.Urj coll ec N ahol i c.cages 24 h prior
Do har veat . RSP solioh (23 NP Rt bR PR R H R it
i nmunoel ect Mhp fioteddtion oliquid Rebifisdsdoliowsconcent rati on was det erm ned by
sul phosal i Célf’i C laci d EP er'?ci g(%ta,ti on. Serum creatinine and creatinine
cl earance (&fERan B dPaf%°Bl ood was taken at harvest for deternination
of serunocr eakiipivIRy FONBAAt rati on usi ng A ynpus reagents and an 10 d ynpus
AU600 anal yzer (O ynpus, Eastleigh, UK ). Winary creatinine concentration
was al so medLlildee er RA-XT, Newbury, U. K. ) to permit calculation of
creatini ne 2¢.|3Qﬁ{ﬁﬁ§,ﬂt01$ur vival : The endpoint of these studies is either

r

sudden death o illing to relieve distress. Aninmals are viewed daily by a
bl i nded, i n8¢yeadeHmmasdatever and nori bund

water for injection
25  The liquid formulation is packaged in a pre-filled syringe and administered with or without
use of an autoinjector device (Rebiject) 3 times (6 or 12 MIU, corresponding to 66 pg/week
or 132 pg/week, respectively) per week subcutaneously.
In yet another embodiment, the IFN-P is BETASERON® (from Berlex), an IFN-p
containing a cys-17 to ser mutation that is produced in E. coli. This non-glycosylated IFN-
30 P is less potent than AVONEX® or REBIF® which are both produced in CHO cells. Doses
are sold as 250 mcg (8 MIU) doses, both in lyophilized and liquid formulations, for
injection subcutaneously every other day. BETAF ERON® is another commercially
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15 ani mal wokaobd/@d7sas deened necessary by the third partypCi/ospoaotisee, about
half of animals in survival studies reached the "killing" endpoint
Hemat oxyl in and eosin stained sections were obtained for a crude as%%ggmﬁ
of gl oner ulaapilabledFN;fhgvhichden bapdministoed subcuianepesly, apepirding fd themmat or y

infiltrates Qfaicﬁh}é?rssl#t&iﬁtlns fibrosis using arbitrary scoring scales. 20
domenrlar fibrosis: the G renal cortical areas stained green by

Masson- Tri chr ome yi ] i of fer Ny, assessi | agen
"l oad" Within a Hrﬁg@%&&ﬁéﬂtﬁ{g@t\éfﬁha@% tgyad%grrﬁr%tgrt er 2o nﬁ?@ﬁ@ﬁ%l‘l&glmﬁl i can
al so be sel datesgtoasr fonéoratherof, aichiantre & bintling chah ofithatreepioe ek Heweriddper ul ar

fibrosis. To quantify, interstitial fibrasis. within gl.oneruli,

paraf fin> er‘rt?e%j’dgg)t ‘ii%'f%g&g‘ecﬁzgﬁz' \%Fsscyﬁsffw& Ri’é‘?“ﬁ%dgl@f%map&a’% Ehr one
met ho_df 25 l(l\gagetriilume\ffem o0 cdBipléx Wwillin m\ys( ihaing a]g@E bfthe _aagépt&ﬂi‘n{ﬁr@@)s Bleue) . To
quantify gl onerul a in eposi.tion (e.q,, . fibrinoid necrosis),

par af fi n- enﬁgagggﬂoitfﬂﬁhg\yﬁ/a%de?’?’?‘gﬁ%ﬂWP@“@t %ﬁh%ﬁ“‘hsT‘ﬁgothm%bquow whi ch
stai ns fi bridgvaerdt@ehplRBELcHAleq co ions were exam ned under X200

magni fication using an A ynpus BX40 m croscope (O ynpus Optical, London,

U K) nounted wiB Wgnﬁér%ﬁcﬁhw BeAbst&PiBhAnAl RRIGEISBE gloﬁ‘éhﬁ&fé ritRa St
Sussex, U K. ). Inmages 30 were captured and anal yzed using |Inmage-Pro PlusTM
sof t war d0( MBdimmajavanerisly of glon®irulgraphrigpini fog exaviple, misg ratD L2004 pFSBAISH6

PCT/ US2003/ 0224 ' ' f %E % I |_cortical. area
st ai ned br O\ﬂ%)g%iéggﬁ’ ’rgo r#rgﬁEﬁgi%(e&?‘g%h ag‘gta{%{ g(}rlﬁﬁdr%léa% ?ccf hgélfﬁggg elgtgéléy ? %rs "t he
ED( A) donai renapproptiate dieedt onindipqee & @y boinduls or thertenalttessuek of the @aninfaRFAofmal

differi f ' ity. Sinm.larl t LI | | o
oot o ooRe R RSy S s SRR Pt area
stai ned. 5 (@ian@ulat baserabiitfieenttiaie] suchus il the B¢ hnithal HOM] n€phpoteSis nephritias

measured by ] nof | uor escence, This protein _defines a ul ati.on of
Tyor | brido! AT degubrChntis frolcy) Sl ariml i may B eRARORY oo B REy
players in gihgnahtibodieshé teQfiinfls, S fafhérld@bdibbd B the ERARIIE. [ @RE Siiinabt i Ni ng
for al pha-SMA correlates well wth glonerular Masson- trichome fibrosis

scores. 10 TRedelssaggpstablishgdibypimmupizaoanyith antelpgous glomerglarbasement membgme

reduction i rbr%?r%hﬁit@ﬂdfﬁr@teﬂ&obﬂ%’tic%ﬂ(lﬁm. day 28 in the aninmals treated with
both doses of TFN-(3. There was no difference in serumcreatine, creatine

cl earance, gl omenkaE Q) .&emwua'b%&}rﬁ%évtaiua{ed%&%é& BrapbARKELOPiRaLfEA HEE
section (i.e., histol ogB| cal” scarring); glonerular magrophages or

nunber s;20or diapely iguificat ingprovesrant ara EMEAN thirkerod eel fandiontwhes | V col | agen.
15 Exanpl e ZipliGodbed®o fhiniliidiEARld b HGRh $ARSD LAk Sk BHiddrdieidpthet NE
acute phase 0 renal 1 nlury

glomerulonephritis or chronic renal failure. Such markers of renal function are well known

o
e

in the medical literature and include, without being limited to, rates of increase in
proteinuria, BUN levels, rates of increase in serum creatinine, static measurements of BUN,
25  static measurements of serum creatinine, glomerular filtration rates (GFR), ratios of
BUN/creatinine, serum concentrations of sodium (Na+), urine/plasma ratios for creatinine,
urine/plasma ratios for urea, urine osmolality, daily urine output, and the like (see, for

example, Brenner and Lazarus (1994), in Harrison's Principles of Internal Medicine, 13th

edition.

30 The present invention is further illustrated by the following examples, which should

not be construed as limiting in any way. The contents of all cited references (including
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Thi s ExafP0eHweasét hat, in addition to reduci ng protei nBETASIAN3INPR! L st ages
of renal failure, IFN—(3 al so reduces proteinuria in the acute phazi E’Q 8@1
|

renal injury, 20 For this exanpp NTN, was i nduced in 32 rats,
of 0.1 nmi NHerpRugEe refeégnceaégse?q Wé@tsa%‘?)@he@a@%f aRPAIP%U%ﬂ%Cltedélaﬁwow thi§ r at

I FN-(3 6 x 1fplishtbhpire A¥reb Btrgss ¥orRRhted WERKerfdcem day 0 to day 14. Eight
rats were t?aggt ed vmﬁtrh S y p g/q a%&peerwweelg fcrom day O to day 14. Eight

rats were treatedmgl g,mneabfﬁlgbte@éﬁ@Véna&ﬁmnrempwydamegs%the@wf;@%& bl week
fromday O to day 2 rats were treated wth RSA da ys per week
fromday O tcan%maa%l tg@mwﬁ Qféeuésolw sedlcquitere momlmlpgy,@agpgsmt b@&ngeray 7,
14, 21ad 28icf o1l Fe rats
were ble ad} 0114£§n at sacrl %I’ Fgéﬁ%gogyu%n%@}%g&nﬁfnn@ waf’ft fartt he rats
of each gr OLﬁ:uChmcbnilquéd fedeaﬂaldayﬁxmy,uaﬂndliteadt:ireased&;t eR@mple Meletidatr bef ore t he

rats were Ki I Brd j fQr.t. assessne f cell
proliferati o(Ir:1 S"?lﬁ %‘&i Ma ‘ﬁagszﬁd ’wg #aim%é%o i ﬁn{ggtf ?Félsﬁﬁ“‘?tﬁqhﬂﬁst ol ogy

ki dney, | ungSpﬂng\Iﬁﬁbo’imaantitpresm 198D 0DB Gletihg,Wisluines TeandiTK@X N. Gldpey,

fixative for stal 0 /US2 003/0 2 24 40
2 2 DEC 2006° a&?lﬁr’%c% §S g (Métaﬁ’é% %?%ggg‘ﬁﬁ??fd ﬁrwaregr Ngt r ophy and
fibrosi siowergesssss sadefkeAdid Hy&ﬂdlkétibh(B/Qj WHainids %JSH%&@%SS ggdahons. The
results, which are shown_in i ndi cat e _t hat caused a narked

feduction | nTrﬁ?SGFEW‘WP‘éTé&“SlG‘&%(BLP Hopmegfch- Idlisgierds. w45 (s OF Snigites i n
serum creat i Bis (R, RRebsRASARIAR ISR 58 AL Infebizbd RAJARBEN Tt pirggi cal Iy,

there was a significant reduction in Iorrem ar macrophages (EDI + cells) and

CDS+ cel |'s aRrC@aWSQL B. tﬂﬂbﬂhlibﬂ@ﬁﬁ%bﬁbépgoé\ﬂole@év Cleningiti884; thageatisso a
signifi cant {ﬁfﬁi‘}z o%' KK&#&%&JC I%&hl%c W%%&E%&n@f ?%&t&rs%¥ day 28.
trea e ro I

Thus, | NF- ( ect on uria, reducing inflanmmtion,
but no Idppaviemmatisd Eelis @anMZdtaramgM EOCalos alnol 985, Cebdeﬂwihgﬂaﬁiﬁt\l was i nduced

in 16 VWKY r ich were t (3 6 x 105
uni t s/ day |aﬁ%O%a%dggtM%%?%gﬂmlﬂ%ydéﬁ’%o?%a"? %?Wgr?aat?':&)bt her eight of
whi ch wer e tiheairedherhickl MelhbdslIﬁC(ellaﬂtndSMDIHmIaIB)ulbg}ﬂ(W) athylkeli efs., 6 days

per week fr da sed i ’et abo days' 6
P 7 a1 A Rlet s i, 19975 afn g0l (1 b el R RP oet T T 5.

tﬂey wer e :c nalfnﬁl Gﬁeiﬂhﬁ&CBCdlklaf:KWelll5dsa89&®§ﬁl(fj£ﬁ1li}hllaﬁﬁg e Mouksé fEﬂ_nbifygI@oﬂ?n- A}_
the time o illing ney, Lun ver and sp re ixed in formalin.
Ki dneys %resﬂq‘%éiﬁrf’?flégf’ rqs?Q(i%ngg-}aﬂg}rd@%gtlgvﬁ ng and snap frozen.
The results show that there does not appear to be a signficant difference in
proteinuria, glonerular histology or glonerular nmacrophage or number of CDS
cells. However, fibrinoid score at day 7 was lower in the aninmals treated
with I FN-(3, ?@‘%}F?ve to 20 the control animals. In addition, the nunber of

proliferating cells in_the glorrerull was S|gn|f|cantly | over in I'FN- (3
treated ani nframplely lFN-0 induces 2 signifisant.decreasedn nroteinpria in genal failure

25 This Example describes that IFN- significantly reduces proteinuria in the rat
animal model NTN (nephrotoxic nephritis), which is an inflammatory model that
histologically closely resembles human crescentic glomerulonephritis, leading to chronic

renal failure.

The disease is induced in the rats by i.v. injecting nephrotoxic (NTS) serum, that is
30 produced by the immunisation of rabbits with a preparation of lyophilized rat glomerular
basement membrane (GBM). The NTS rapidly binds to the GBM, which leads to a

vigorous, intraglomerular inflammatory response with upregulation of pro-inflammatory
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Exanpl e 3WEMY WY duces a significant decrease in protei RGATES2DM3/02RE0r enal
failure animal nodel Thy gl omerul onephritis 25 This Exanple shows t??tDEC 2006

proteinuria is_ also i.fica uced by, | NE- nmesan
proliferati V&9 ’ﬁ%?‘ﬁ?‘g‘ﬁ% PGF%]XS ﬁ?ﬂ"t‘ﬁﬁ%“@?ér?ﬁleégo%'ﬁémf‘l’lwe g Omemlus
gl omer ul Onem}lbin%iuﬁ tRa d&laloﬁﬁféﬁé ofMRErodRHth dBPbsktionof &ibrin Akt (KR laisHRHHSH o©f
nesanglal proljferative glonmerul onephritis, which is characterized by

i ncreased preapidaleens; Thisdeadsitaihe devalonsiest oficapsaenito Acammlations et inflaroaiont
nmesangi al  mekpd 3"nd p;%Qllnyhﬁ Eﬁqﬁl'ulﬂee?ﬁﬂgﬁl s i B Agls E}ﬁ@é TS dthfazp! | S

express the Thyl antig ews ra are given a sing I.v. Inection of a
monocl onal émqe-lslwacmﬁcbbﬂlpss afHprge lamquds prrpt&m iy ﬂ@rmlmea B0e pioma@d4/ 006756

e s Gl ddte & EDIOMARLC GOTRERTPAL wiPdldfiidha 0" 051 5 Of

gl onerul ar mesa sangi ol ysi s roternurra 1s apparent by 24
hours and peraaisﬁumtfomrof altesdeae;stﬂib&atﬂal}en dendiomtegniodlyenat failare. fThuk,anvhis by a

phase of repai whi ch nesa oliferate a reis oducti on
of excess r%%‘%hé"ﬂﬁf"'sﬂ%} P %nu‘%%l\g apéboaqlef @P tﬁ*&aﬁ& ?Bﬁqﬁa‘“ﬁﬁ‘g&na@&sw&?ﬁtﬁﬁﬂi a and
rLres angi al CdOQ%}f\R;\hKé\)(iﬂufn@k @{:)d@d%s tolORF bngm]g&rgﬁgain?pi(fsej Difier&iﬁ&atlsﬂdﬁﬂ@t_?ﬁl In 16
ew s rats an y injection_ 0 nti - Thy

ant i body9 ER&’aUElgg%{SCQPé‘ahl‘g’ fozthis f‘#”@’c‘éﬁ‘?@&‘%‘&'@” thﬁwlﬁraé%y@t‘i&%‘ﬁﬁi’tt gay i.p., 6
days per WeekrbhOn seaive. tmlsdmnal%ocﬁl igmrthlefemesweatesg rﬁ%&ﬂ/&(ll éﬁﬁ!’?' e (rat
serum al bum n- RSA) al one, i ay 10. The

four VKY 10 Nepheol r@@blTW@GPIHU i4 b‘%ﬁtgr?é‘ﬁtAl hét%l’r\(é9%9r)6gm§§§1°brl6%f55’c%e di sease

was observed from d% 0O to day 10. Rats were housed in netabolic cages on
days 6 and 7 andIBNghesed in thizestudyweasaat IRNtH) mremn@agtq@nmm@dh%i%@& ore

killing the ta hey f cell
proliferati o(% “%i?k loﬁeoo*)ﬂi?s?l ] ntgwké]g xPrﬁs%rd\gf,l v%’?ﬁ%ﬁgé sdéla en were
fixed insf or(lmIO)rS-31<tedll§a&@avart@gnfolwﬂed1 suﬁpeﬁamyncsseémteaﬁnwmefonrthmwim.ai ni ng
and snap 15 frozen. The results, which are sho in Fi i ndi cate that

6, i
prot ei nuri a Vg<cels WricrEroah I Spruni-geniainie sedipm inje ‘aﬁatoéf‘gﬂ‘é’iﬁ Pisr e does

not appear tlf-hrﬁi%d & (Q)‘nfhft@ﬁ&p&ﬂhfer}n&ﬁﬁlﬂ mgmg Eegﬁéﬂti%ll éiﬁomii@é‘i‘%]‘gl%f on MafRdcidi ne
cl earance showed a lower trend in the tre There was no

rou :
di f f er ence iP-SenlierosglBinebenhaioss. apdiSypozese 42 S@%e@dlﬁw@%gl%%ﬂ&%@n@f 20
gl oner ul ar gl
3 ani 11 cant 1o GARAE Eec: QR Choaind FHRFN Fhpt R RRL SRk My Ming
| FN-[ 3 i20ducEsmM Sitrawilfo ﬁMNadIB@j}EaS)Eandrﬁlﬁf-thﬁthI(@ 2 pini). The[muthpfepaﬂaﬁon
am nonucl eosi de laéphropSréﬁs (.P. N) ni.mal 25 PAN s i nduced bg 4 mal e
W star rats P80y~ «aRHe 2 ‘U’éﬁ“’?@ &r@"m"ﬁﬁ‘FéW@ RonsdieRe SPeosi de
(PA)) intr apEAGBtgemalrws;(emﬂz a):uﬁﬂr Waydetnaindd to/8: dbdhtS f Brainit§/ehg 20 measured
on rat RATEC cells.

In this Example, NTN was induced in 28 WKY rats obtained from Charles River
25  Laboratories. Four rats were killed at day 14 for baseline histology and the others were
randomised to receive either IFN-B 3 x 10° units/day intraperitoneally (i.p.), IFN-B 6 x 10°
units/day i.p. or vehicle only. Injections were given 6 days per week and treatment was
continued until day 30. Proteinuria was measured at day 7 and then weekly. Rats were
bled at day 14, day 28 and at sacrifice. At the time of killing, kidney, lung, liver and spleen

30  were fixed in formalin and kidney was snap frozen.

The functional parameters analyzed in this and/or subsequent Examples were

assessed as follows:
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ng PA i ntwe wagostsarly (i.v.) on day 0. Rats were houseddmusmosthicc cages
on days 3-4 and 7-8. Al rats were killed on day 8. The results |3§4§@@&d
that proteinuria had a nean value of 46 (ng/24 hours) and 287 at

day 8, respecti vellyyminnrid/proteiratis: thisjrefidcsgzlomerular 18dkagadnd] 222 biadr &9éntat day 4
and day 8, respectivyel in.the rats inject .V, -6 2004/ 00675

nr) Usboos (9555 Bt b Gy petBittsorleiea ot Flerpieltion Prmehatan P idAlel was
shown as f olstriowt.is RANrodast dfiele GRidpdndert @hSabks, inbdised GBM pbRYSbiliBAesdst8Cei ved
6 x 102, 6 x 103, 6 x 104, 6 x 105 uniﬁs rat. IFN-f3 or the buffer al one.
The resul t s SSAT OFPEiREaYE dperpasedglgmenylar filfration ate feduges glpmemnlat prateimyraof

| FN- (3 significant]ly reduces proteinuria at, days 7. and 14, even at the

| owest ddse of | NS a§ cqiifigled 1p pstabeliq fapes b RTHIT&0 aniesp | Wringy albpmithe
precedi ng BxahRhRsidiiscRlictminkab &M%etkémuhsamﬁhdréﬁd.qm&*gﬁtém renal
di sease, as evidenced by a reduc¥| on of proteinuria and gl omerular

prol i f er at | GAnceatatig Vasglgtesmingd| by sylppsaicylinf¢id picaiptiationcel s, e.g.,

gl onerul ar macrophages and CD8+ cells. IFN—E can thus be used to treat,
e.g., prevent gl SrewpeHEMAandicieatipipe elearanng (€HlbnParipherbblopdvhetaken at10
Equi val ent's , ThQS6; ééférlnliﬂﬁﬁoﬁ Bf delifin Mehtitthd donk SGRAGH &s@nrg &ﬁgﬁﬁs?eg éhtd zﬁld an
ascertain using no nore than routine experinentati orm, y equi val ents of
t he speddf i OlpwhedAbEi anabyfzet @HympnseRastleigh, W&s) Pribay ciretising corSautiation

equi val ents are,intende 0 sse t he f.al.law.n 5 clainms. -62
22 DEC 2006 “HRkP Roasure %aYS‘%%Pf’%(%ﬁryf ﬁe‘?éb°e‘ﬁ.‘f'§%?lﬁ‘9\é\qﬁ%9‘ﬁéﬁe& ®ure of a

medi cament foyardnbe treatnent or prevention of gl omerul onephritis in a
manmal , wherein the IFN-(3 is mature. 2. Use of an IFN-(3 therapeutic in
t he manuf act ur e GundvdleThecadpoifit df dliesé ftedied is enlicrewmiden deqtlt enening aaretitve

gl onerul onepfaritis, i.n manmal rei I d, nma |, does not ve |l-upus. 3.
e of an |t Figtisst s prs BOTH s Syaipdeh e arers oheres ATHOTTE ¢ ho

treat ments OranPhAYRiNed 89\dddned nes¥Eaty NP Hildipatty | T pradtiRETBbut HUTOF Slifhakah d

gl omerul onephritis is selected fromthe group consisting of focal

gl oner ul oscetBdyad studise reaphed e WA HIRMIB hi es, mi ni mal change di sease,
crescentic glonerul onephritis, primary glonerul onephritis, proliferative

gl oner ul onephr i t iFemalRyHR ARLEASH SHiRsdertings Jerbianedfephrmds esessment of

anti - gl omer Yh@herular scarring, tubular dropout, interstitial inflammatory infiltrates and interstitial

fibrosis using arbitrary scoring scales.

20 Glomerular fibrosis: the % renal cortical areas stained green by Masson-Trichrome
histochemistry which offers a way of assessing collagen "load" within a kidney, was
estimated by computer. Individual glomeruli can also be selected as the area of interest to
calculate specific glomerular fibrosis. To quantify interstitial fibrosis within glomeruli,
paraffin-embedded kidney sections were stained using a standard trichrome method

25  (Martius Yellow, Brilliant Crystal Scarlet and Aniline Blue). To quantify glomerular fibrin
deposition (e.g., fibrinoid necrosis) , paraffin-embedded kidney sections were stained using
Martjus Yellow which stains fibrin a red/orange color. Sections were examined under
X200 magnification using an Olympus BX40 microscope (Olympus Optical, London, U.X.)
mounted with a Photonic digital camera (Photonic Science, East Sussex, U.K.). Images

STM

30  were captured and analyzed using Image-Pro Plus ™™ software (Media Cybermnetics, Silver

Spring, MD).
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basenent WerB94EHWe’S6anti - GBM) gl omer ul onephritis, pauci - i Pal{H§2003/02240

gl onerul onephritis, diabetic glonerul opathy, hereditary nephritis, SIEC 2006
mesangi al proliferative onerul onephritis. 4. The yse of claim1 )
wher ei n gl oner ul @Hg‘%ﬁ?ﬁ"{“i g@&%‘?iﬁ‘fr@&alﬁ?&&ﬁﬁﬁnﬁ@bwﬁ H’Hﬁ%‘?‘@?‘ioﬁ’&_&“ﬁf f ocal
gl omer ul osceatftihGef ledildyapgiond f@ R EDW) @Ak o Sibrodtdtinmpears PG EnflaRLaSE,
crescentic %Iéorrerﬁgg_nephrl tis, nephritic rs%gdrome, nephrotic syndrone,
primary gl oEMFBAESAfidiffesingderabinti p5vegho mapiarbin &BRIH cplagenpr ol i fer at i ve

gl oner ul one pRtiuvhbBistodRIRHANERYS f8H ARBIHMIPSERIVA hhat cortiBRNHRLARGRKO! i ferative
gl onerul onephritis, immne-conplex glomerulonephritis, anti-glonerular
basenent smenbr ang1é@diiar ﬁ?M-mn%tﬁ'ﬁﬁfsélle RARREMA) eRprefiChas fitRdMEd by =

gl omerul onephritis, diabetic glonerul opathy, “chronic_glonerul onephritis,
and her edi t amynupefiargscense. Fhispreteigdlefiegs agppilation o myofibiRblastict cellsavithiN- (3 i s

mat ure. 6. : j . bt - i s human
TN (3, 6 IR ot ofRENGR0 bELS) el hcmerAOREL S, Okl ' P "

| east about i@S¥nphem¢scenistairong for hipheSYyiAcarplasevdliumginglbfbul8 Mgswinng SEQ | D
NO 4. 8. '[n\t,]ﬁoum% H’Of .claim6, wherein the IFN-(3 is IFN-(3-1a. 9. The use

of claim 6, erelei- "IMEPERE (3 is IFN-(3-1b. 10. The use of any one of

clainms 1.9, wheregin th | ;s a.human.. 11 Us f L. EN- (3 t.her apeutic

nthe Al act unbe spiss NBHass e A I Rndipe apRady Belioll e

chroni ¢ renalay baiahdid£ 181in dhe @ik tresbewith Poth d6sck BREFQBP. Thergwitabing. 12. Use of

an | FN- (3 therapeutic in the manufacture of a nedi canent, for the treatnent

or prevent i SHFSPICE it SR oF@Ha. crAMRqflerrnge.lomeriar o MPEPBIcHtLa) g2 TG mal

does not havgnledBH3linded HERGediRE (f{a‘i, }fiitéltigbal%caﬂﬁ@f@bﬁeﬁﬁh@ mlabRIphades § Mat ure.
(0]

14. The use of any one of clains , Wherern the IEN-(3 is human
| FN- (3. 15.CO%pumiess; of dentogition efiglogeayas ER(AhEbropeetipdr e dY cplkager. about 95%
identical to full length mature human I FN-(3 having SEQ ID NO 4. 16. The

use of diPaim 14, wherein the IFN-(3 is IFN-(3-la. 17. The use of claim 14,
. The use of any one of clains 11 to 17,

ntly dx

This Example shows that, in addition to reducing proteinuria in later stages of renal

failure, IFN-@ also reduces proteinuria in the acute phase of renal injury.

20 For this example, NTN was induced in 32 rats, by injection of 0.1 ml NTS i.v,, as
described above. Eight rats were treated with rat IFN-f 6 x 10° units/day i.p. 6 days per
week from day 0 to day 14. Eight rats were treated with RSA i.p. 6 days per week from day
0 to day 14. Eight rats were treated with rat IEN-B 6 x 10° units/day ip. 6 days-per week
from day 0 to day 28. Eight rats were treated with RSA i.p. 6 days per week from day 0 to

25  day 28. Urine was collected in metabolic cages from day 7, 14, 21 and 28 for the
measurement of proteinuria and creatinine. All rats were bled on day 14 and at sacrifice for
serum creatinine. Half of the rats of each group were killed at day 14 and half at day 28.
One hour before the rats were killed at day 28, BrdU was injected for the assessment of cell
proliferation. The following tissues were fixed in formalin for histology: kidney, lung, liver

30 and spleen. Kidney sections were fixed in Camoy’s fixative for BrdU staining. Kidney
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boe 10 aco Gvds Thekhs @l o sfilifitall AN ebfleinh? bl RIZRIAYY > |
Thr Il e Tyr day28MEhud, &NF@ trealiéht hhﬁn%f&c%r@rbﬂeﬁuﬂﬂ&ed%’o@g%a&ﬁnﬁ&n suRaogat
tca tct agc act %%ﬁftgg sat, gag act att gtt gag aac ctc 399 dn Asp Ser Ser
Ser Thr dy 2PPHORSHCRY QR sPATINE) ¢ val Qu Asn Leu 95 100 105 ctg get aat gtc

tat cat cag ata t ct ag _a tc ¢ aa 447 eu Ala Asn Val Tyr Hi s
Adnillel g Hs K anq_ LQHI%TN g@ ce 1n1 WKY rats, elfght of which were treatedy

with rat IFN-3 6 x 105 units/day i.p. 6 days per week from day 0 to day 7 and the other
eight of which were treated with vehicle (rat serum albumin-RSA) only, i.p. 6 days per
week from day 0 to day 7. Rats were housed in metabolic cages on days 6 and 7. All rats
were killed at day 7. One hour before killing the rats, they were injected with BrdU for

15  assessement of cell proliferation. At the time of killing, kidney, lung, liver and spleen were
fixed in formalin. Kidneys were fixed in Carnoy’s fixative for BrdU staining and snap
frozen. The results show that there does not appear to be a signficant difference in
proteinuria, glomerular histology or glomerular macrophage or number of CD8 cells.
However, fibrinoid score at day 7 was lower in the animals treated with IFN-B, relative to

20  the control animals. In addition, the number of proliferating cells in the glomeruli was

significantly lower in IFN-f treated animals relative to the control animals (see Fig. 5).

Example 3: IFN-$ induces a significant decrease in proteinuria in the renal failure

animal model Thy glomerulonephritis

25 This Example shows that proteinuria is also significantly reduced by INF-§ in

mesangial proliferative glomerulonephritis.

For this example, the Thyl glomerulonephritis animal model was used. This is an
animal model of mesangial proliferative glomerulonephritis, which is characterized by
increased proteinuria, mesangial cell proliferation and accumulation of mesangial matrix.

30  This model depends on the fact that mesangial cells express the Thy1 antigen. Lewis rats

are given a single i.v. injection of a monoclonal anti-Thy1 antibody. This leads to rapid and
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Val day u0.ABatslveme h@uedldranﬂabplid&hges on days 6 and 7 and 9 and 10. Rats were

killed on day 10. One hour before killing the rats, they were injected with BrdU for

assessement of cell proliferation. At the time of killing, kidney, lung, liver and spleen were

fixed in formalin. Kidneys were fixed in Carnoy’s fixative for BrdU staining and snap
15  frozen.

The results, which are shown in Fig. 6, indicate that proteinuria was significantly
reduced at day 7 and at day 10. There does not appear to be any difference in serum
creatinine, however, creatinine clearance showed a lower trend in the treated group (Fig. 7).
There was no difference in acute glomerular injury as assessed by the presence of

20  glomerular microaneurysms. However, glomerular hypercellularity was significantly

reduced in rats treated with INF-$ (Fig. 8).

Example 4: IFN-$ induces a significant decrease in proteinuria in the puromycin

aminonucleoside nephropathv (PAN) animal model

- 25 PAN was induced in 4 male Wistar rats 200g each. Two rats received 20 mg

puromycin aminonucleoside (PA;) intraperiotenally (i.p.) on day 0 and two rats received 20

mg PA intra vascularly (i.v.) on day 0. Rats were housed in metabolic cages on days 3-4

and 7-8. All rats were killed on day 8. The results indicated that proteinuria had a mean

value of 46 (mg/24 hours) and 287 at day 4 and day 8, respectively, in the rats injected i.p.
30 and 122 and 194 at day 4 and day 8, respectively, in the rats injected i.v.
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65 70 7§lo§f3mlonephritis, acute and chronic renal failure.

10
Equivalents
Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents of the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following
15  claims.
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mammal does not have lupus.

3. Use of an IFN- therapeutic in the manufacture of a medicament for the
treatment or prevention of glomerulonephritis in a mammal, wherein said
glomerulonephritis is selected from the group consisting of focal
glomeruloscerosis, collapsing glomerulopathies, minimal change disease,
crescentic glomerulonephritis, primary glomerulonephritis, proliferative
glomerulonephritis, membranoproliferative glomerulonephritis, anti-glomerular
basement membrane (anti-GBM) glomerulonephritis, pauci-immune
glomerulonephritis, diabetic glomerulopathy, hereditary nephritis, and mesangial

proliferative glomerulonephritis.

4, The use of claim 1 or 2, wherein glomerulonephritis is selected from the group
consisting of focal glomeruloscerosis, collapsing glomerulopathies, minimal
change disease, crescentic glomerulonephritis, nephritic syndrome, nephrotic
syndrome, primary glomerulonephritis, secondary glomerulonephritis,
proliferative glorfferulohephritis, membraneous glomerulonephritis,
membranoproliferative glomerulonephritis, immune-complex
glomerulonephritis, anti-glomerular basement membrane (anti-GBM)
glomerulonephritis, pauci-immune glomerulonephritis, diabetic glomerulopathy,

chronic glomerulone};hritis, and hereditary nephritis.
5. The use of claim 2 or 3, wherein the IFN-B is mature.

6. The use of any one of claims 1 to 5, wherein the [FN-f is human IFN-B.
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7. The use of claim 6, wherein the IFN-B is at least about 95% identical to full
length mature human IFN-$ having SEQ ID NO: 4,

8. The use of claim 6, wherein the IFN-B is IFN-B-1a.
9. The use of claim 6, wherein the IFN-f3 is [FN-B-1b.
10.  The use of any one of claims 1-9, wherein the mammal is a human.

11.  Use of an IFN-B therapeutic in the manufacture of a medicament for the
treatment or prevention of chronic renal failure in a mammal, wherein the IFN-3

is mature.

12.  Use of an IFN-f therapeutic in the manufacture of a medicament for the
treatment or prevention of chronic renal failure in a mammal, wherein said

mammal does not have lupus.
13.  The use of claim 12, wherein the IFN-[ is mature.
14.  The use of any one of claims 11 to 13, wherein the IFN-3 is human IFN-p.

15.  The use of claim 14, wherein the IFN-J is at least about 95% identical to full
length mature human IFN-3 having SEQ ID NO: 4.

16.  The use of claim 14, wherein the IFN-B is IFN-B-1a.
17.  The use of claim 14, wherein the IFN- is IFN--1b.

18.  The use of any one of claims 11 to 17, wherein the mammal is a human.
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