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During this phase, the inability of the remaining nephrons to adequately remove waste
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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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nephropathy (or diabetic glomerulopathy or diabetic renal hypertrophy), 24-29% are due to
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.

30
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The IFN-f therapeutic may comprise a stabilizing agent, which may be an acidic
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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fused to t H@ve pidgfege repd failvge @Hignal seth¢angngha.hunan | g4 Fc (ZL6206). Fig. 3
shows the | evel of proteinuria at days 7, 14, 21 and 28 in rats having 25
nephrotoxi ¢ nephritis (NTN) treated with 3 x 105 units rat |IFN-P per day, 6
X 105 units rat | FN-P per day or vector alone ("control") for 6 days per
week st art i Bijefateserigtion oftheyfigures hows t he | evel of proteinuria at days 7, 14,

21 and 28 in rats having nephrotoxic nephritis (NTN) treated with 6 x 105
units rat | FN-( Fipershdwy thsmugleetider(SEQIRENOL( '3 end aroind peifl ¢PEQ IDAYQ: 123r week

starti at - 4 (5 / ig. 5
hovs 1o ritgeessyfa sl PR CRalh fall YOANP bt chibnce Bl 6900nE 9
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alone ("RSA") for 6 days per week starting at day 0 to day” 10. Fig. 7 shows
the level of cr ergiNdools e moretidd (SEQYD NOOI3)2Ad hminbatid (FBQIIDINGHA) |

g: grr;rgr ?Zlq%ggggzlﬂgclfn%%ss otI arf‘\axgigg gro\{\éi}l QonGSis%(mgl 9 théJ {}ICEAi/[ gigr[lal lse'f][:ll-e&c?c fgseel;i tg ?[%{3 Ir?gmr\éeCt or
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  nephrotoxic 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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concent r at |3®ﬁn@1‘101€ﬁ§de mhmth}’é%mﬁ@%edt\ﬁ@ oKilAb 614 Wik o wi €, onp XTW nmﬁs
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of creatini use clinical settings. For exanple, for an
aver age si zlsle&a'heé%?% éﬁp ﬁ‘%rr‘éynth vg"ﬁ h

The invention is based at least in part on the discovery that at least certain
symptoms of glomerulonephritis in a mammal can be improved by administration of INF-B
20  to the mammal. In particular, it has been observed that proteinuria, glomerular cell
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.

-5-



(70 kg, 2WQaYP0y989756 3 typi cal GFR neasured by creati ni ne pelTees280%R2109
expected to be approximately 125 mi/mn with plasm concentrations §f
creatini ne of 0._3,- 1,,§ mg/fL. For a|coq'% abl e, average size wonan, 72 DEC 2006
typical GFR rmeastPec® BeRat fitation gate| arABERC & nraportipnaligdls rate Qfﬁleb!@nce

appr oxi mat e ukike ofb/plHsthaWoldt @bfATcE JniE il Ed{%br%ncmy st§1 ﬁmg A0fs FlegyDUr i NG
times of good health, human GFR val ues are rel ativel l))/ "e” 4 unt| about age
40, when GHAtered asressiglymesalyiang it uritherseeraicéneviredbserhed by rgiabjubdes Buwsyi vi ng
to age 85 arabl e val ues at age
40. An est|Odrrsngtlt9‘£éh}2)615%_%az hg@xggggg?ggy ¢&8¥§'9@\VIL% ugrgég)be provi ded based
upon consi derations of a subject's age, Yf)l g(l}); sex, body 20 surface area,
and degrsee of nuscul ature, and the rﬂﬁa&naﬂ’@oneentratl on of sone marker
conpound (e.g., creatinine) as determ nedfhy a blood test. Thus, as an
exanpl e, an expected GFR or GFRCXP nay be estinmated as: (140 age) X

vei ght (kg) WIBERUo72i%Fhe yrinegbuigenthticn afshe ma’&a, Hopss theapla’srakeoncé‘rttmmn of the

consi derati u chrars. as surface ar eq, ul.at.ure,

per cent age 18&5& 18 P‘% s {he ethe ?lg‘gsfate bnsrlnHIé’"bl gli:yr gg&‘ﬁf%enyé\% 1R0d% the

mar ker, t hi@rfaoenrm:i aTlna;sthb(&BR ediipes ayeithekedi may baregardb®ss tRngdAR uhitofpensi ve
nmeans of se cre ne produced by striated nuscle,
t he expect éB/@g\’[—?%{ g?‘%z g&e&g&ﬁﬁﬁﬁ%‘?? ﬂ%‘ifgfaé‘iﬁcgo syl hutbeeaysagf ¢ he
sanme equat ltﬁ@dﬂﬁ&mtymﬂr@asmgqhé&nwmaasﬁmms §ubktagoeP@e CRAraflld SrRtBRkAS 1N
muscl e mass. (See Lenann, et al., (1990) Am J. Kidney Ds

16(3) : 236- A3 typjeally uggy mehinicalowttngs. Feor ckmprie Sorpraragspsize, beadthy bwan male

"d onerul o i B! ar
nephritis” nglggu%deﬁo |yrr?g gﬁgﬁgﬂ?e%b?iasﬁ%?tg?ﬁﬁgmﬁé élba%anc@néje ngé fers to an I FN-(3
mol ecul e haappPraximefelyalASmel/min witls plagmeswoacenfrations of weatuumeﬂfé) hbdameg/dIENFqT3 and
is glycosyl I the am no
acid sequenagée%g%ar%hég%&%e §1?%/v55eﬁ{1r§ﬁ_§)(p§&lé eRrrg‘%}lﬁ]g t%@?%@%ﬂx&ﬂ%&a n@%gm tion 17
is repl Eﬁcedemped;thd o eapprmimathly 1ie niinonevithateapoise tevels oﬂOé hhmg/ldat Ouring
met hi oni ne" and th lecul e i "I EN
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modi fi cati ofypicalky gegmgamdeﬁemivdthchgb.ermlstctaddein(gns ages85bmt90f GFR afag bea
posttranslati I di fication or inclydin Jof, & drally
occurring a‘r‘?fl?ﬁfgé‘&?éoo @Wé‘?a@?’%“aﬁﬁ&@ﬁe gg @gg?“?ﬂ%ﬂf ofixPF“g‘?%(El}gl%‘ ?rFN-fSS
are incl udetGrRy, I eayi 9 pRovilldd\bdsell WRdhicadideratibns oY MbREP L] Weightt] dex bddyN- ( 3

variant” is an I'FN-(3 variant that has at |east sone activity in
2 surface area, and degree of musculature, and the plasma concentration of some marker

compound (e.g., creatinine) as determined by a 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.)
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pol ypept i de t hat “itRsp hadme SeRaS Rlar1d-fpOTFNE hediRhelifl B, @hruc! ei ¢ aci ds
with which it naturally occurs. Preferably, the polypeptide Is also

separ at ed f rodifisatinsanseamngepidaisletionsi iditions, substigusionsygt positresslational

ol yacryl am i i J N " o(use.
Pt er cnango D ealtth 63 Bl Seordteb Hirkbabwshy opBeBbitlo ait B8henon; ¢ aci s,
refers to afinkiges oatwBhiAha0. Pottipnsicll IENtfisde, ingloddd iotheatrng 8IFDR eariant.” A

pol ynucl eot j de, ¢ I het. c,pol yr eotid which, by virtue of its
origin or ma‘?ﬂ?ﬁﬁcé K5 ﬁve?%?‘ !‘éa“ﬁ‘e)‘t %a?gﬁ]ggﬁa‘faé‘ﬁ_‘%g?tﬁ’aﬁ?tﬁeﬁ some a5y fc| eot i de
Wi th which bating réi$ Qﬁbﬁ%ﬁ}je.%.ggl&ﬁérk%ﬁeﬁﬁﬁﬂuﬁn IANPraRGcah Pe #ndd@sily-Cel | as an
-7 WD 2004/ 006756 PCT/ US20037 022440 2 2 DEC 2006 expression vector or a
portion t hepewfrjng IN-B haying, .¢..iankesdrtion, deletign besubstatufieh of one bhwpereaidm cal

noi ety her .than that . to.which it i.s linked in nature; or (ijli oes not
bocur i 1 naceireeigye B me Sl TNe 8. R Dy elfe il Yave bt
sequence t h@hridn$ or t chn B8R hbf-nS€rall oddulriny 103-p.f or  exanpl e, polymerase chain
reaction (PCR); (ii) synthesized chemcally; (iii) produced 5 reconbinantly
by cloning; or (idjalHr (ufsécﬁﬁter@ﬁn%!blﬁjlvﬁﬁ\"ﬁg:@.taﬁﬂﬂl lre"§ Qe Apli@ito A nucleic
acid is "operably linked" to another nucleic acid when it is placed into a
functional PelypertidesmednswiPClyPaPiéteridlich by visiug of#s ergie guiwaripulatiog; (bitanpl e, DNA
for a pres G ) j . &b gnal
pept | de) | 5P art o5 PR PR rodudohs PaRisa0fm SHRIGOR Foclle GO R
expresseéll adinkedto epreteinion othienchepugal moictinether than the to whnohdtis linkednn nfturehe
pol ypeptide;  a.. . [ I; . i sequence
r Y e Rt ecs AR Rbf el in BRARN eI GRTH AR U RIGRy ey R0
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facilitate tarfc[;lrrr]rns rlloa%tfjogn%' in nature. By "isolated" it is further meant a protein that is: (i) synthesized

S

chemically; or (ii) expressed in a host cell and purified away from associated 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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t he DNA seqpeszpenc€bGaCTetaly leaddr CAGGEhalskquencha%ignalmiptide) i§ Speadbly igked t ot al

positions a ner arison i s nade when two sequences
are ali gned{t Nge\‘?‘é"%?%ﬁ g{gﬁ%lfﬂ?@mgdg%‘pr%f?? APREPTIET hAt PAHIGIPRER usi ng,
for inst@ncee séch&ldii&ifhl&dp(ﬂf/pdﬁﬂﬂé lafprodislerAr bR ieeaiblyRitked kdla £8if det ai |
bel ow. \When ref er&lg a nuclei ¢ acid, "percent honol Oﬂ)@:d@and 'per cent

identity" af%dUuese ?ﬂﬁ@ﬁ%‘ﬁ%ﬁ@’&%ﬁpt}o“ ofjher seatiengg; apd 3 Besepeinding site ol ypepti de,

"percent 30,0008 RERed tb a8l fséqututee ifeg fp%ﬁtl&{ed%b%ﬂo%élﬁﬁéte tHaSh§orAM NO aci ds
representi ng conserved subs itutions of other ami no acids are consi dered

i denti cal t E&endidbe "enerbly Hnkedo meansdhat thg DNA spapensea being ligkdsare cantigenys of a
residue in g4 ?It‘ﬁé@%%%f U?é%%ﬁatd leﬁderr cﬁhﬁ%ﬁﬁ?@ﬁd Wi A3 fem NQqRgkd that is
orr erenc

physically or nctional 'y sim I espondi & Tresi due,
-8 WO 2094/ agemphshiedby Usz@mat@gmwnmmwees df gpch SItetsaio noterast asysthetid ar

si 76, shapewShBSk i ALA0 EREILAT: o 9{&,3%4 ofits b LAV E L' 1Y 10

f orm coval en rred

conser vat i ve _subsyy egadglaﬁga&gge 9R S hibl Aol dBoflicd Shimaalhagg for an

"accepted point mita i on equence
and Struct utveg pdypeptifigs, mo&,cubb;&pbﬁﬁvcﬁﬂtwo&ﬁd}eﬁamds 5Wiah a szltNSfElﬂ bofRasf the

Foundati on, Z£Mashin 978 rcent honol ogy or ntity of
two am no afzw%lsonsp@%ﬁjgsﬁﬂ'é?cfisrlsg) H:)ﬂ(?P' esa 856 oéﬁlﬂglr?caesig%%’??“beé r m ne
using the dlehduresfecivedaslctdlen 0¢ ndlémohl i ﬂ&lﬁﬂos%dlﬁ afhe |pel(c8’it®gh ldemy Ac ad

Sci., USA 87 2264 (1990) as dlfl in Karllnﬁnd Al scﬁr [bsﬁProc

Acad. Sci., PERYEEHEVO 558 CF%‘@Q&“\%E & HumbgT of Prafching 0% idepis BOmE g | nto t he
NBLAST or Xallafb%-r byPthe 8 & 5&RubiceAifvate Bl tRtnuiber ofbosihéhsMainpakd &l 1002k& 403
(11990) . BLAST searches are perfornmed with the NBLAST program  score = 100,

wor dl engt h instagce, ifp obtO0fithepesitions indeoseqngases axe matehs g angddangical, thercthei ¢ aci d
two sequences are 60% homologous. By way of example, the DNA sequences CTGACT

25 and CAGGTT share 50% homology (3 of the 6 total positions are matched). Generally, 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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for creati nsdogs =100 ﬁ?ﬁ“/r@lleﬂghﬁ IQabldb&mf mrclaone@seqwméseloﬁ&mgbaé fotaynucleitadcldy urine
out put, and Bre ner . an 1994), in
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al ., eds., Ms@;awtdtdjnlgihérmb obtdi aNﬂﬂb%@d&qu&u&ﬂl@mOgshmmxéﬂe%éé in Internal
Medi ci ne, (g Edition, J.H Stein, Mosby- Year Book, Inc. St. Louis.).
I'n a pref er PREPRMEJT Hepipin géal?ﬁdrﬁhg’ﬂlfl%ﬁt? foR coppazisonsy, gAPRELBLAS A1 Yredps ect i ve

amount pf | EdcfiBed ASNIABRI L 4. Nﬁ@luict&cldsrk@ deerseaa@w)nwe%%gwmer W0
2004/ 006756 PCT/ US2003/ 022440 22 DEC 2 gl onerul ar cel gro iferation or

a decrease CAPRANSBIpAEEdhedetot narmeéqﬁraftbP {esesHv e progrags | (k@be Tagél | s and

macr ophagesNngflger@J Fesi . léﬁ,_‘é:)ngg}l-nirgﬁg@&apeutl cs 5 IFN-[3 therapeutics
t hat can be used accor |ng to fnventron 1nclude wild-type |FN(3s and
bi ol ogi cal I'y act i\yqpyas géuukl&%a ha\?e'gh ﬁﬁ&‘éﬂﬁk nog“%&é&({nh&& 3Pfe

non-natural |l y- occurri ng variants nuc t| de and am no aC| sequences
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and 2, respectivel y which are _identical to nBank Accessi on Npos. M28622

and AAA3B046f the JENLtherpreusic isyybiicient f\gaugep dpically signiffcant jmprayement jna
Seghal  (1983phndard kAh&t bEFRA f3RSion WheddmihiRRrddubh sﬁlﬁ&ﬁg”% hﬂl%ﬁnal I ddeLorPr Ot €1 N
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Such markers of renal function are well known in the medical literature and include,
without being limited 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,



21. The aMYé"40PES6equence of the mature formof this | PETRUS0¥E@spONdS t O
am no acids 22-187 (nucleotides 139-639 of SEQID NO 1). The mturﬁm
| FN- (3 protegj uence encodi ng ch are set fort Q
D Nou: T ablgsR ot pRUTL B0 1% BRIE B e FRE G 1Y nBliedh B & FDE"

gl ycosyl at ea.celﬂmunmctqphagasumthergomrhﬂ type | FN-(3 is glycosylated at

resi due 80 (Asn 80) of the mature polypeptide of SEQID NO 4 or residue
101 (Asn 101) of the inmature polypeptide of SEQID NGO 2. IFN-P

t herapeutics al so i nclude non-human IFN-(3s, e.g., froma vertebrate, such
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proteins in n am.ho u is at |east
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or nore am no acl o\én%a tutiqQns | etions_ or addltlons For exa

bi ol ogi cal | {f'*NiRt § H%ﬁé??ﬁ%‘)‘bNOW 62 AR AAR30840, Fespestivelyc Ahess M%ed

Such frpagMestalstRYsHHBYE ek, @segh%}(@ss)ljom%fe% R& 3@2?%{1%&& iglgt ed,
added or substituted at the G N-term nus of the 30 protein. Variants may
al so have 1IFNf pgoteis is 18y mmm}:ldsdom)a@rﬂm@m stquence of SEQ MOMY: 1del etions or

addi ti ons. out 5 30, 25 0, 15,
Tol b Ons ot B RicTece 728 TS el P BB HorBiopdil o deR 4 8.
substi t uti obk, Titkedrsinb acid se);luetaﬁd)lftheﬁﬁbfture&rhsbﬂthisﬂFNJﬁScoﬁaEpdﬁﬂs i ablindatidsr al | 'y
occurrlng ami no acids _or with anal ogs ther eof D- st er eoi soneri ¢ am no

acids. Also %ml%fnr‘fcleﬂ‘éd%éé%@%?fstﬁ% H@eﬁi|"5111?‘ﬁ?térel}Pﬂl-a(lﬂ’cﬁ?raﬁt“sa“éncoded by

nucl ei ¢} aCi ficledil@ beqi¥ite e‘ill:@d%g%ﬁ]é?ﬁrc%étrfbﬂg%‘%@%qudé 2984 8 Jedelttiel i ¢ acid
encodi ng a naturally-occurring 5 N-(3, e.g., represented by SEQ I D N@ I

or 3, or the conpheFBRidutdfih ﬁﬁfnmdﬁBHE&Brlé ngé‘osﬂaféd”%‘iﬂﬁé/ll)ﬁ&&%ﬁl QR ch

pronote DNA hybridization, for exanp x“sodi um chl ori de/sodi Um

citrate (SSBN-is glyensylard@t resigne Gﬂ\é"eﬁntW)@f thesiatus¢ pRlyePRdSSSER IBDO: 427 e
known to th i &y rent Protocols in
Mol ecul ar Blpe% Sglﬂ,) ‘gsq‘hwlwq} &‘gﬁagﬂ{lgﬁﬁrﬁl @ﬁefﬁggg)ﬂﬁ% 3.1-6.3.6. For
eramle, 10 Sal o HIGELAL Tl TN Th ol Sl ISl o7
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varied, Or from GenBank 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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not affect the ree di nensional structure of N-O can The t hree
di mensi onal stsngenest i abowto. ﬁ&ﬁsglayéQfé?ylIa@@ijﬁmrﬂmiemmtprms th¢eeash stopdan . g. |

Uructure of Rt SBTERyFUBR I Pt R hhedsPEabhigaie B ! O

gl ycosyl at edringéheyl @ndgiadestcaboutdid;C.eBgth, tenlpﬁrataremué salt my bd varied,397) PNAS

o4 IO BRI Y bR Rt R B o PR o o
of abouts aﬁmm(})r&@ﬁ%exﬁﬁodlﬁeﬂfamw &nﬁ\@codmg ahBIN-R veriatbhiill Ryt angits be Of
about am no aci ds_ 80- 107 of SEQ ID NO 4; helix D, which 5 consists of about
ani no aci ds® 1@@@% SEPY ‘E?“N@m%‘t gﬁﬁoﬂ%?qeknﬁderﬂ\ﬁyéﬁ‘%wg‘i@o@f for ahout

am no acids_139; qf; SHPT Hel.| £S A, B,
Cand E fo xamglel ﬁ%ﬁ% yégat’fb% %}ﬁﬁj;&%%‘é aﬁ% a1|t40 &Ilhelﬁ ep?rgmgar ong

over hand | oppferred emBBdlhﬁﬁtpa nuctlha‘acld endvditigsn NENIfowsiads willdird tabfe éf8BERIIS hor t er
| oops (naned BC CD and DE) that ﬁ‘%r;gects the rest of the helices (Kar pusa
et al., suplNay.!orbes uwlagenyheeoturdsr Wigh sirngmay confiiang.e-gy.at.aninsding

C-term gpal hel i x regions of the I NF-beta m)lecule do
not |i eﬂ{/a\n t%?’%ShtaE% f%éféé%f%lb%hféédﬂ%n site (see, WD 00/23472 and USSN

09/ 832, 659). | I S
si gni ficantl y a ‘@‘W“ydfd% P@r{s ook #%Y%g?i‘gﬁd{@g (l%r\%i t‘g’te%g&f“lgﬁl nmol ecul e.
It has als oeﬂmam theaedondaty ynd twvmny sthaturerofl the pokesn. i EKemplary conservative

substitutions include those described by Dayhoff in the Atlas of Protein Sequence 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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helix C (%0 M9+4/8¢978 81, 82, 85, 86 and 89 of mature humeoTthihbosd)2mesul ts
in a nolecule 15 having higher antiviral activity relative to the W'ZI ﬂ]@m
| FN-j 3 (see,. WD 00/.23472 gnd USSN 09/832,659). Simlarly, it has b 8

that mut ant 8Y§97Yieed TRNH iy RCribed, B 8- icKergusas et al., (1%97) ENatvSP41111 868). mat ur e human

| FN-p) and £dedtRap, g E@nﬁﬁegﬁvéﬂéﬁceslﬂellx%avhléﬂ&nﬁgg of gﬁgf;%} h%\c{gm hi gher
bi ndi ng actz(lv%(lrfta%tothereceptor and hi gher” antiviral anl- |ferat|ve

activities QB N9: thkelixai.uvhagh gpngiste gfqrhon’gamm¢ acidy ple7 hof SEQ HFNOF 3; (see,
WO 00/ 23472, 4@, wAf 1R 8F %t Sa2d ac1@ Qf fﬁﬂgn}?ﬂhe&‘ﬁ?t ops or

substitutions elimnate sites for 1ntermo ecu cro Yi ncorrect
di sul fi de bromsists of ateuit aminoReids ¢ x& i ef SHEFIP NO: #snckh:dmrE tvﬂmﬂﬁé(ﬁsmtﬁhf ee cys

resi dues, 1 d 141 e | FN
vari ant i saiat’ﬁwq%gﬁnggga%l ch %%]&ﬁ éfﬁ?}@éﬁaf ft QH E‘ go@‘f\ &géﬂlflt ut ed
with ser (S formsa Bf-ldadd iyped fol-1glix bindld). ﬂxereﬁ&h 1on|§%veﬂ1aﬁﬁﬁo§8§3 ARIE!

| FN- (3 vari nts i ncl.u M i, ant one or_nore of ser (S
substit ut eclt PlSPmRsets lt‘%fes %gglafl et O%Fﬁg" “a(‘\?jl%éj( Chyepd PE)ghat101

substi t ut ecconhédis (BB gest 5Dthe hélited Warpusy Bt ol Ydupr®! Phivious F%dleﬁ)ﬁﬁfeesﬁ@*pﬂ #athe (F),
when nunbered in accordance W th w Idt%ﬁe I'FN-. O, vin SEQ I D NG

4, suchtVas theDtermipaly C-tgrmynal and thg glycosydated¢ h8117if2$10882fth etﬁ Fl@ieé\ﬂleed
variants 1 & Mﬁemwmewc@ﬁar ﬁﬁdlhgyﬁer@eet Wfb 8G9 GAd @ifss?e O@/é3 sfsy)pe ' FN-. (3,

e.g., having SEQ I wherein the val (V) at position
nunber ed i %@@bngim@amqs fin thesedregrypsewwt@mtmlgm@asﬂm&vptsglv@dfewﬂneh phe (F)

patent 6, 199ogilyacll (e RS mBlsguE Sk e R uREBSRY SR Bl ™ & ey
| FN- (3 var i it (am'enmdjri?el 81:|\8-5P861mdé6w|fe&tdrah1kna1dFNHé) resulltt et moleexd¢ hi oni ne,
: hi f
Ien?tl a{@sﬁ | OQ’H% Ognng'ng %C%vétyéetlﬁvegx E% @r&é/pn‘:]ﬁg_é@sl Y 39@@22§€‘J(f2}"§ ane g.
Zu 52395 'é |5 onUSISN OP/SSD,GSTW;?WFfelaﬂ}fé ggm baza shhv&cihda&ﬁatal ¥ eﬂgngméShelbaAI@nﬁlids e
am no aci ds> E’# &wn‘go%ﬂmﬁ’m‘%‘“‘aé? P@%B) 9@3: Oﬁéanéc‘f’aéds m ilfr Iggeﬁaél‘f‘?ojr al or
nonnat ur al m? nsweaé:mghdr BindiigCddtivith® thietapkdr in@Bighér anfifirS b®attigoRfeitivend
group is nodifjed chem cal reactiagn. Such _nodifli Cxﬁtl ons include, for

exanpl e, gaﬁ‘ﬁ‘i‘ﬁ‘“@é?%&? It‘hflﬁeé‘ﬁmf%]éftoéc‘gﬁ?go\’ﬂ%%elhﬁﬁa“ I(seei WP 007234772 2rq on,

sul fonagg onysPR@SRAIedYat i on, ami di zation, esterification, N-acetylation, 10
car bobenzyl ati on, tosyl’ation, and other m)di fications known inthe art.

Qther nodi fi cati@fgr hBehud ﬁmﬁﬁﬁcaﬁ'@tﬁ oP Sub@fifufiéhsfilmthad e B3 nREmPIRLAAL | zed
amno acids wherein a side chain is |engthened or shortened while still
provi di ng acresstibking lor incorrect disulfide bond formation. For example, IFN-B is known to have
three cys residues, at wild-type positions 17, 31 and 141 of SEQ ID NO: 4. One IFN
variant is an IFN in which the cys (C) at position 17 has been substituted with ser (S), 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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amino or SYREWVPEE i ve precursor functional group for cVEMUsaG3@A44as wel |
as am no acid anal ogs having variant side chains with appropriate C
functional group F@hr 'ant ance, the é’% gub' ect comnmpound can incl ud%zzgrﬁ 2006
ani no aci d anal o@“‘% “HYangnts arg uafhse &N Yles RriHas the dnitiateamietheoningj enkol i ¢
aci d, norl eggl ARthiciRP INTE 4. i Ol I - nyl al ani ne,

5- hydr oxyt rygt ophan, | iret %b'ﬁftgfi %%ESQJ% g%dr%?{g#%?éﬁe"% t|°%';n‘i nopi nelic
aci d, ornit Aeheonnsrand hayd i dsat gneiapinedctt] substivetionnag.uatglobijion d ¢ of the Agtuderi No

aci d net abofjtes 4; Qo< S v ide chains which are suitable herein
will be recognl’zeél 03? tﬁlgg'g g%gnst |I'%1’§g8’|§ghsqt he art and are included in the
scope ofsthe pregepg 1Ol . - iants _include reversed or
retro peptide sequeélgié@éﬁl% bér}gi}seoﬁere}g&dlﬁwwﬁé%%{%{ég&%eoﬁﬂoé%a?ga&gﬁﬁgltﬁef ers to
that part ofnecor norederivatizsiopmeing ecidd, whivhareartiryl-do oorthathral ariin®adid indviigsi dues
(or anal ogs.or m netics .thereof) wherein the narpal carboxyl-to am no

di rection o?’gblé’ﬁ‘%*}q?é’c ‘UHge F8F %? 8end $TquR s ?ﬁ?ﬁf&%?lﬁnﬁ%@ A 4Eh peen
reversed sumbdificatidagincludeadt agiple, tgbxﬁnﬁ@%@f&lhtﬂiﬂ?&etd—@frboiyﬂhﬁoh% wiiggct i on,
t he am no porél.on of the pggtl de1 bond precedes (rather than fo Yows) t he
carbonyl potitielien. sefonatign, phpsphorylatiep Atiogy eséeﬁ'é catSRoNeAFyiO™c count s of
Chem Res. dWdbentatioAZBsyldthd, hRVEh& YbdHchBSHsahbWRinBPhides descri bed
herein include (a) those wherein one or nore ami no-term nal residues are

converted to a rEWefm6dfitationy include iRNisebf HRiné E&&&ﬂd%b@ﬂ&%aﬁz&ﬁﬁﬂﬁ@
"carboxyl termnus" at 30 the |left-nopst portion_of the nolecule), and (b)

t hose wher e?SHSOFRSTER 2 §ide 6hain iyjengthened prshaeened whilp stilbrroxidingcasaortled to a

reversed (" Egiolbr 8hbSRhdivk PRocldbbLhfliMiBaterSHORNE clifioR Gs bRIIMs AHino acRl t he
right-nost portion of the nolecule). A peptide (am de) bond cannot be formed
at the - 13anagebavingesipetsidihaus20iporpnae fpenEapgoeps. e dstaace tset ween a
nor nmal ie ' ' ) ' j pdue, T fore,

cor tai ni T ever e DolGhe S aBlA B e R A R g MR g an
appr opr i at ecanavanie, djenkblivianid] narlenvinet3yphiosphosarine tHomosenmeadihpdrexyt- porti ons of

t he sequenc i1 zi reversed pepiide.(.reyer am.de).. bond. I.n case
(2 above.  Ereniplanine PHufariSioenel; BIREShe SR it o
utilized t oadid,oknitine, 6t diaobitytic aeid. Athetimativaityiscctding @migy/id metabolites
peptidom netic structure. .|n_case ) _abov a central residue of a diamno
compound WPy Wre‘l“ir??éﬁl\ﬁ“‘é'g‘gbsé(lﬁﬁg’é'f“ﬁ IWhgcg g W@f’ PETRP fPR &e Fgepgpip yatﬁ‘?sﬂe bonds to
form a pept sidned ingild 4t andtateiicubed inthescopyentbeptedht igedntion. of bondi ng i n such
pol ypeptides will generally, in addition, require inversion of the
enanti oneri c conbigHINELBBristts nbRJE RVEkERst retid Rptidicduekided. €8 'Mduased? Br Or der
to naintain a spatial orientation of side chains that is simlar to that of
the non-r elieieerpPldpiequence Tofers s Het ppgholen overal seawingg obeqvalenilyrberdled r ever sed
portion of Lo BRRLAARS Bdrsapﬁ’l'&g{)ﬁrxﬂm&‘ics(t@éreoﬁ%exfeﬁelh&%ﬁdagwrﬁ&lyﬁ% Afind Ne
non-reversed portion is prefer y

direction of peptide bond formation in the amino 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

-13 -



(L). QOpoS’V@éfNWOOWpG(ed configurations are acceptabl e whercapp2003d22i0 to
optimze a binding activity. Modifications of polypeptides are furthe
described, e.g., in US Patent 15 No. 6, 399,075. IFN-O therapeuti cd 7a$|:s[b2005
i ncl ude | |:|\|1q¢q;faﬁ? Betereersa pefeal enigntation rQSifblﬁemda(ee'enge orientavimh wésidue p Thérefond, f used
to a hetero Re ti.de be added,

e.g., for t%}égagﬂlr%v%}g%a&/of pkgﬁ% r?'?‘lthﬁgﬁ‘t%hﬂ&ﬁ&?l;ﬁ % Iﬁlp eX%P bﬁ%‘“ HPEORS: e n or

i npr ovi ng i ﬁlglﬂopptﬂdmmatlgmmﬂm'rl]nﬂ(ahytwtea@aceﬂlt(pgdms pf)dhy pejathdde stilizied a1de

| ob 2 t t ant
domai n of o Vo PbrOR LG Ruige Bpnd iy 15 B 8 2o i eiEabiPbent . an

| FN- f3 Jr occenm)uod maarcpm\rmlenﬂgbemtﬁhzed td luﬂmlmomle@t“hmrﬂ% afhidd tiseéotaehigld or

t of the, hj t f b li ght ch
heavy chai n POPRoRRRRCTREAR o Abats aqcrelTRaLotp SrBesrRPRHLn

i ncl udes: (\'k/)ll hHlcewifd\be dsSfuptodinki sﬂuﬂﬁte@iv)fth twb aBide bBAAS 151t Ppepridbrhpfiiic
thereof), (2) a se .ond gequﬁkfle fgnp one whjich increases solubility 25 or
in vivo |if&NHHE Ofe EKesqdereptione idrpding ingsuch golypaptides Wil gepgalivmifinogl obul i n
super fam | ¥ddifdn, tdg@BERAErsRh o el dn@itichibeit @6t figufatdn of e P&re}ée&) Qmﬂ{o a%lglf r agmsnt
of 1gG e.g., the human 1gd . heavy chain constant region, e.

and hinbe r Essidgessin osies & mpiatgin a/spagial orieppfiaBefiside cheins Batis mnhtr tvrtbatelfrﬂxe
conpri sing nus
' rmnog) BB er e ERNuY. TRE Khifl s O B gt WAREH LSSl oA £1°) o0
fusi on". whi peptiges is prederphly (@i andcberperifigiragiomnt ﬂhFNori -Bvemsédepoytion mlpedertabiyat | east

2,R0rL o0 Oht DEnSRRREARlcat8Muicl o2 bl SEL W BB G £ T

PCT/ US2003/ B2dibgAcvigy. DE6diREGE6ns cﬁﬁmgmsepﬁde@ﬁrezfmﬂwmﬂedoﬂlﬁbﬁ egnielU18l. Rgetithe C
term nnL Oﬁﬁl{l gj .}#w heavy i mmunogl obulin chains. Accordingly, in one
enbodi B LR protein has the generlcforrmla X-Y-Z, wherein Xis a
pol ypepti de havi am no acid se | EN- (3, ion or variant

5 thereof; Y is %@S‘eﬁrmg\vcw KR Cﬂdf&f PTOE?HH apd; %ﬂaa%f? ﬁﬁﬁi’aé’%ﬁpri si ng
at | east a pRidihyMsdafto ahE@}oYch%HE béiGpeptiier A hbeRidhas ﬁd?}e%ﬁﬁ@ﬁﬁ?b@@&cﬁzdpf noi ety
X. In other enbodi nents, fusion protein has the fornula Z-Y-X in which
t he non-| FNeg3 fcpidh‘wt,rp@sie@épmomgethe half-lifgeof the IFNrfhpratgin (pfomrqymgofs t he |inker
which is fu I E VE [

porti'onor DRcvafy Hebpbs/ thaRoshRlpbl ks bEfict g AUNBEOLORBAEL |\,
10 f:ogt aﬁégs Ior mmmmghccr:gmaﬂ ¢.ps thelcerrlrsgmtrdom?n oExhghn:oeheay& chaiu of art Igenolpailypjept i des
i ncl ude : . , menbers of class and cl ass.

hi st oconpat SBY $PP] AR ”d’eIﬁEIdB Bloleip oicyariag! t %%Ofé%g's?d(cji’iﬁg’r?“&se 3&‘49 % 8 by anpl es
of such pol yaept ihd Gfge MM &in¥takt 1€8i0nd $TGn HalGndQEbUlIA TR W in, Reall Uhah idry Of

hi stidine residues or, preferably,
both. Thus, this invention features a molecule which includes: (1) an IFN-B protein moiety

(i.e., an IFN-B or variant thereof), (2) 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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the Fe reYORHOHB9063¥ | munogl obul in, "Fc" defined herein BETASI0aGEME of an
anti body 15 containing the C term nal domain of the heavy i m"runoglffglgg?
chai ns. Mi gténg %?n be.any linker that permts the |FN-p noiety t 7446
its biol ogi eny of pr/atipody gAntaiging the Srtepinaliomain ¢fshelgady nmgnogiobatin | east
two am no agia@ts. | ong. Y can also be fromabout 2 to about 5 am no aci ds;
fromabout 3 to about 10 amno acid long or 10 or nore amno acids. In a
preferred embodi fresnrdinglycigese embodimensra fisioppratein haothGrgr@kiy @rnday Bey-Z( SEQ | D
NO 6), whi i : - Dy C i uence GCCGGTGGT

(SEQ | D Nov 75 o R RE A hepRahavirini s G| E0harkE o ARUETE Bt oo

r ecogni t+ ontheieo§Y ©.ag optiguap Alenoeistyslapd Z(iSEGIRNG: cBhprisvy at leaits ppnimded

by, e.g., 7). .an r .embodi ment, Y consists
of or conpri séﬁg@g?%g@g ytﬁség% %ﬁ%‘%f"s“p‘l%as“l(‘g‘é%y%%mﬂ65“90‘%\%&3‘8?: %% encoded,
e.g., by 25fusCEPERCTASNBSATEATECACARGn(VBE hEndiIFMNB.polvpegiiéas fusddis tioupl i ng
bet ween the, | FN-.0 noi ety .and t.he. secqnd -IEN-(t.. nmojiety Z (e.g., an
Fc region olf\"ta’ﬁ“‘i“?%ﬁ?%’é‘|°£@§1}‘%?f ‘Xltéfpih ’élsfgi‘fgﬁ%thg?\? E’H‘E‘STWI%W M-Ral
reaction thpslypéptide bi poatiéher vayientiRdr@EUMRSety 2@eh bes pSfioh OPPpaFpephite tfaand Z
noi eties essentially retain their respective activities. ?rh. s chem cal

| i nkage!®ancqnring e ypaglpbukin-tiksdameains. kiamples ofisachuother palypersidss wakude CRYI ng,
affinity bi apbn@pal Hh&Rber! dfRhss CARNHHsH AtrRajortifd dnthaRB ity HRLAX 3L OR.
Representative coupling agents (i.e., linkers "Y' in the generic fornula)
to devel op éé@%t%—‘h&abpfh@ﬁ ¢ fop exagpiles afisach rlyrgridsiset y and Z noi ety can

i nclude organic I . . (! , P nim de
coters. dii Sooyanornbs Be R Ik T B AR S ST T SRBR 006
such as t ol thedaeegorsoithn imppaglabwin, fiditdefindddehsmiass frafingent bEammetibslyand
hexanet hyl ene.. di.an,n chy as bi s=(p:di azoni um:henzaoyl.) - et hyl enedi am ne,
bi f unct ?%nafonéae"ruin%a eﬁ?/teezl%gjfal &fmn%l% I(‘:Ié%té léeraélyérﬂ%jﬁn%%l&&ﬁ?%t{%eﬁ adi pi m date, and
Ibi s-active fl uorm&tygwrmmbaﬁbk@ Iinkﬁhthaﬁaeﬂanﬁs tfhdi[[fN4[lon<ﬁet2 teftrethiimitd hsiobgi&alfene. Thi s
isting is not.intended to be exhaustive o e various 5 classes o
chemical co ‘Ivftﬁgi@éeé}‘ngrscaﬁzr%\%e ?rﬂmf’ﬁ%'d;‘?”tg.orﬂéﬁi’ﬁ“dzf’ 0 pIpIme @i h’n%'oﬁ“rﬁ??@sﬁl ly
avai | abl e syghomSabbhtPLe @bt athitho &ids? frorabeit! 3t abini )i 0 Rin@id RTEdbRe rIBLP) |
1- et hyl - 3-(3- dinethyl am no- progyl ). carbodi i m de drochloride (EDC);
4- succi ni mi BProRyRapHdhyina pefpred srabaRmenty h oSSt QR0 FYYPTSES  hi o) - t ol uene
(SMPT: By er EWGIFELr (SEQTD NO: B} SR is efcde@flcay Igdnd MNIddtifd &eqhstek on
protein con??ysc?g %Gggrbréoﬁ‘@ri ses E%I D}SNQ 12,%0@\?}1% ch cgr]t aiqns the full
| engt h mat uBEGEFREET CI($HERpD NO:o). Yapmalspcoqoist of oricgmigdseta®  human
| gd Fc (ZL5 % H§§I§Q S@ewkicli he
correspondi %\rgzr)r?ltjc %gf%%égée%?e’ I Aset fA o?%’ﬁ%?‘ﬁég%g’ ?DQN%&%&S.&}F?%I DNA
eéncodi ng by, e.g., GACGATGATGACAAG (SEQ ID NO: 7). In another embodiment, Y consists of

or comprises SerSerGlyAspAspAspAspLys (SEQ ID NO: 10), which is encoded, e.g., by
25 AGCTCCGGAGACGATGATGACAAG (SEQ IDNO: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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human | FNWO 286hd9ezie nucl eotide triplet 568-570 (AAC encoREhySmn3/ergiini ne)
and DNA encoding a human |gd@ constant region starts at the tripl ei)?.ﬁ]gé%ﬂﬁ
' D

encodi ng an aspartic a |g}, 15 begi nning wi th nucl eoti de nunber 574
NO  11. Anof‘f‘r‘gras B%bé‘?‘éf‘r'ié' upgavanaty, igdpteraldelyides diseelienzanss andthekamdthylene SEQ | D
NO 14 and grA@Reeacs b‘"i@-di&o%@m-ﬂaéuﬁ?l?—%th&“@n%&r@iﬁéZl?iﬁﬁgﬁn%#?‘?%%e?%g’ 659)

(see Fig. 2). This latter fusion protein Consists i'nked to
the G4S | i nK@ifogsteag such ap disethyl pdipineidate.cand hisraative f@rife c§Zp@RASHuch THE,5G4S

the ani o agt BUser ARk ot TR hhl iRft 85naRt R pe b BRlP of b fRiihG ¢ hose
pr ot ei ns> ar elagfesefdhpmibal epuplingagenBAnawandtht/SENVARY 88@ek59e cdnmaciallef er r ed

2 bort1on oPvale(EitH & AP SUBERIG 5.0 B Richpforicnbee (SERD: oS am no-
term nal podtmetiylaraind-ptdpy1)fearbodijiniie Hydroablotife(BDADD @XycdidifnidyledycdiBédyl-on. | n
constant  doRBFRTRIRGAPPELA B ki Eoreans T dferleibam 2. G B5PGYi on i n
these fusions can paéfeedBFN-p Mitigdor profid@ntistd B &fcomphites HECOR) KOYILN, the

portion_being. capabl e of formng internolecular disulfide bridges, and the
Cre and! & wHiSHEPRENS g il neitRatecanm tiemndF Nk} eoPEQ PANKE 4 ived fant

regi ons may purksh GeNEY e S 10978 WATBIm M 72304 @gymxg@@,re%)%&%g Q}Pﬁ@) and may
be derived fromany 30 appropriate class and/or 1sotype, 1 ncruding |gA 19D,

| gM | gE anePrregeyndingyaeleotidazpqnenge is sgFprth ReSBRHBD NQit L 1n Tt BINA erspdingol ecul es
whi ch encod _ i i i t . kno Ln the art
(Mani ati s eﬁ“’{e{%ﬁ. ¥ &!1851#5 el et on?égﬁewﬁés%?éﬁ%ﬁﬁ’ya%f@%%‘g4/ 0067, 56
PCT/ US2003/ ek2dih@ a2@ndi(2QG D Othstakbregmh sta@s hidhSpiplean (G Ad ehadirdganasride 3cid)Col d
Spring rbor.. N.Y ) or .ohtained from licly avail abl e clones. Methods for
t he prepar ag?%lﬁl"@ﬁw H%%le SR ch%@e()fgﬁglpég@yﬁm | i ght chai n const ant

regi ons of i nMmunagothbriréfefredIFN-PA fition prattinéx@ifird,in BRQRDMN@s@wndR. et al .,
PCT Application,. Publj L on ) 8 1 uence _encaodi ng the
5 interfer oﬁ“ﬁ?ﬁ?‘l&'&gébgﬁ%&a]g%&ﬁ%@/ ‘%é% P?de‘égw 0?55?359%25’3 e 2t II)ﬁAS

encodi ng t h@xtleefavivn peoteifi @BATHA of HREaATENG linkBy tolte GOS Nfickr WiaRisatsélf TKIGK to
sequence. In further enbodi i nvention i nant_vect or

i rents of the , a reconb
system may Bemet lehildg (€60206¢ ofbafdde inkse (fneted &y medledidrney I tarér PEPER Bet a i n
the corpgct N FSILAisty FTRe #hinb a&d%@%ﬂ@@@GGS@Q@Q'@W@@) Mddad kpnal 1y, it
may be desirable to include, as part of the reconbi nant vector system 10

nucl ei ¢ aci #rpdeeing Esproprateing arvdesprabed in WQ AN THY 2aed USENGD/ &R.65%munogl obul i n
gene including %‘%gﬁ%& ABOAUNLURTENG poNbeplideSS ARRVH AVESEMGRN BaAUences.

Furthernore, it
f least a portion of the Fc region of an immunoglobulin. The IFN-f forms the amino-

terminal portion, and the Fc region forms the carboxy terminal portion. In these fusion
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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desirabl eW@2@ngediser a signal sequence upstream of the iparuRe@:EBb N
fusion protein- encoding sequences to facilitate the secretion of the f sed
nol ecule froma cell transformed wth the reconbinant vector. 15 TiAd DEL 2006
present i nviMinnabii-qld SpriesHarber LehioraerycCdld Spume Hurberc M. €3 oasbtaindd fraus monorer i ¢
or mul timerj e SLPh mul £ S By be
gener at ed bglg)l}isal}n 51}[1%{ bg"z%l Fc r%%‘?@%é&% ﬁgpap?t?%?gg e%?é%?‘ enggde ﬂgﬁﬁ?ﬁ Y&ul es
whi ch are u ghilcha]n constant xegioms of mun&nogk)bhlgMapfemMosemmplegﬁy wama RI t is

under st ood t e o form an bilize
| gM pent arre% rs]“?al;\(gr %Sgﬁ%lnﬁgrﬂsou%lh E\H @ngﬁbn%ﬁ% Faepge o ‘}g Ysi on
p][ ot ei nsSI namltdn&rcmomiedxh leier ﬁnmnpfn@y bt dxretbtlyh”mﬁdal to &fcdeIlllA yndlcoafn Tt}kb?]eE@ eg(;i ;)n
of Ig nol ecu such as Protei I nst anc a pluraljty o I'F 3
ol oboF Tt RIS oY BF seretgh bETsetmBen. BB o Bot tEeads
These pol yvﬁb&ﬂfonfﬁeﬁﬁn&hﬁlt%&f)t@ys@fnﬂﬁ@ Be@datdAas %&%&ﬂ%&aﬁe‘sl@éll&née@t erferon
beta receptor b| ndi %g sjtes. For exarr(ﬁpg]gaa bi val ent sol uble | FN-P may

consi st of PREBUEHYRIfEroDEet i carrest T e with a syntheticdangsfregion I D NO 4
(or those epa@@sthulyit HaGeidesiAbieds iddtabes ‘fpgrt %f fh@ re%ggxbm(an age
(miety X in the generic fornula) separate by a ker regl rmletyY)
t he reptht stusdtihasidseomesioagding tathe 3t fanking ségiemof ammnwpgibhnhnrgen@mdgdlaglt

dormai n ( noi I S c

éxanpl e, byﬁfc\I e‘%néag% é/o %Jgg%’ﬁf“ﬁ‘g‘ s?téﬁr?g# Wé&feggll%ﬁy ?‘l’o gﬁeﬁ% & lé %

accept abl e d@nableto Sgincel aemgﬂl@secmemlupmamsﬁlﬂeadmdmbgbhulhﬂamgm pm'mmconm sting
of Ficoll, et h | ene 0 xira i onal g

t echni ques 8F At |V§Fy,%ﬂ@lt\?-t?t§ ﬁ%rebgn(?ﬁglﬁ?% [ﬁﬂ“b%lcet"tr L%g % and
t he bi oti n- wrthﬂrefrarcmrbulmt gsedtex. conj ugate then all ovved to bind to avidin,
resul t| in tet% val ent. avidin/bipoti.n/interferon peta rmlfﬁ‘];ul es. IFN-(3/1g
f usi ons 17 VO 2SR BECTSCR PIR S S (s dusion Belecws®s Welhy al so be

coval ently gu@loattric@r eulithé@pieBelles(doipisiag filsionprdtéiag maaoinu(ul%wﬁ)m@m t he
resulting conjugate precipitated with anti-DNP or antj- TNP- to form
decaneric gmafgf&éltw“\&i thesedcregiansedr rRoFtiops thegsoljof g pelsrys %@g’aarra g8y or

bi ndi ng si tﬁm@%ﬁ%@%%ﬁ% berl4rdr€ bMpAQméR e 1iNMRIREst R tRt 89 chdig! ude various
structural forns of mO(;rl mary protein which retain biological activity.

Due to the mlmhé@m@ybea d it o sndgabiligedeMepeniprers gddep dimdrsr  exanypl e,
| FN- (3 pg ot ﬁ'lt ﬁy‘ﬁ?JI{nﬁQﬁﬁs%fiﬁ@B%?Jl ﬂ@xﬂa? bk Arde@h5h 9@:0@&1‘. i a@r basic
salts, or neutra 8 %

orm ual amno acid dues may al so
be nodifi edafﬁ]ﬂmfarthFmgwm qf&imobpldm s@bras Reatein Ah & op inistaneey a ahirality efci d

TEN Py bO Gy URyi R Db b B Bg BESIRA SARNHEE" O coati ve

conj ugat es w t h Thdsepolyhalentdadms are useful since they possess multiple interferon beta

receptor binding sites. For example, a bivalent soluble IFN-B 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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noi et i es, WEuR4/6B78 ycosyl groups, pol yal kyl ene glycol petynBhresmetioas

pol yethyl ene glycol, |ipids, phosphate, acetyl groups and the |ike, dnﬁﬁfg%
creating am no acid sequence nutants. Qther derivatives of interfer B

| g incl ude Bavalseht cayelenty @i tv dintophaga (BISP) drEnmfropH&ﬁIr(fMBncbméa or its

fragments r i des, synthesis in

r econbi nan}t,\ha’(%l&1 19%&%5u§8 {Cg)gcf lqlfé(t)eﬁa ‘E}I\E’%‘p&ﬁf Rf ant’oﬁ#ﬁé}g fb%’ dg@reBkanpl e, the
conj ugat ed cq@ﬁgateslwnthmwabecﬁoﬁhog’oaintdrﬁfonlt@ﬁde&e)atoﬁaBinylﬁ@mtbsde sequence at the
N-t er m nal regi og Q Vatws {) e%ﬁ} co-translationally or

post -t ransl at i onai g ai PE R ths E‘P’CIB‘P“FH%W}‘@F@F‘FP“FFB\W“‘F{ forgs pftheyf

synt he5|$ tpmnary psdtehﬁwdnichfrutaﬁltm@mgicﬂ?abﬁlﬁtyobu@t&lﬁé se@te bf@nzellL 2G0T ane or
wal I 20 &8 t‘w yeastﬁ%E pha -factor | eader or exanpl e, the signal
pepti de can DR XY E5puPs ARE Pemple, IEN-B protping andoyasignts theneoh magibe)in the fiom 2,
correspondi ¢¥hcid: &l{ﬁ&lggﬁltsd&%ﬂ I i de can
al so be that of VCAM - a#%%ﬁggﬁuﬁﬁ%nzgdb IE;mn%qgiN%ESq%Ln@ﬁst
encoded by PRimpdified bbé%“‘iatfPE ObfedSE@nl Hurir, th@.pﬂmalfyemen@a@@siwupol ypept i de

é\gl g. ’ngpleﬁtétn%%d“%thgwgﬁ/gﬁﬁég t%l ?\I-&Jlgﬁ%ﬁlgr%]pg‘ﬁ? pep?%ﬁggr a]; grwel I

known i ¥ t h€'derivatizddd) byefoammi @pvaléng opaggyergatﬂ'ee@mjugeteowlth bthepcl&ﬁﬁm i nvention

12 vorcor' clolses, B BF ol oL RS Ro B SEER Sl bR S Rl Gt or = T
purificati oglyal, lfplikis plmsyhm)hcdﬁ gobupsasd thb HRE Ok by bR dnfifo adid séqupsef er r ed

enbodi nent thet mar ker sequence is a hexahistidine tag, e.g., 30 supplied by
a PQE-9 vecP8E S Nuner ous ot her Tag peptides are avail abl e comer ci al | y.

O her frequentl S ipclu [ see Fllison et a].
(1501) 2 Hol (bR abfstrion e e e tigdr sedstae reRE S quonce
from c-myc, oﬂlﬂerfﬂﬁh:ﬁ@a osmfr@gﬂaédtman Bk ﬁ&@inst@&l%&‘e H&dsOgicRSs by Hfmthesis t he
pEZZ- protein A system (Pharnaci a, 18 WD 2004/ 006756 PCT/U 2003/ 022440
22DEC2606  @ieFoRbrsnbehltyes a&@ﬂéﬁﬁﬁb@#ﬁ AR Of frdempBinBYRXREEle, e coringaied

hemaggl ut i npdpag Qxh?bé‘a s@Hﬁlf(&QEa{H&f)%olﬁ@p’ndB%dﬁBﬁ&tdt%Nl?é?mﬂﬁl wgﬁﬂ oRfhed Tag so

long as a reagent, g. dy" interacting specifical wth the Tag
pol ypept i deprPEf}“h‘Vb}Fh %Fénséﬁﬂoé%ﬂy Qfé’oﬁrtéﬁﬁélﬁ'é@aﬂlf dlf‘i"‘&e‘mﬂﬁfer efithe Broltfﬁn 313) ]

mbodi ment , ; & 5
embodt ent . kel F bk RN e @huBoh Aioe bDBHSAL of i LR REhmBlnt BN, O

termnus wt ow ng pepti des Q I D NO
16), whikh (ermyhd:)masmwgbﬂacby ld:alda) nHal exahpld cthe eigned pepeidEATTH BATTANCST CAT

(SEQ I D NO y | sH sHi s | D .NO ng& h may be
encoded by ‘f%earglﬂ?l&“l“isci g&@%@@émﬁmﬁ %@3‘?@%’&%% EEQ | D NO
15) and NO: 1. The signal peptide can also be that of VCAM, i.e., amino acids 1-24 of SEQ ID

| NO: 12, which is encoded by nucleotides 1-72 of SEQ ID NO: 11.

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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10 Ser d yWO28DE¢46336i sHi sHi sHi sSer Ser G yAspAspAspAspLys (BEQUSIDBI22420) ,
which may be encoded by the nucl eoti de sequence

TCCGGGGEECCAT TCATCA CATAG;)}' GACGATGATGACAAG (SEQ I D NO 19%2 B%%ﬂ%
amino acid &% eh YRMGACK Hasmoplulns inffuepradismpgglitéan pipteile pepti de 15
ASPTYT LySAS paamiinpis ol BYURRRRREL 1(TE0. By Mlong d u ek itp eegt Alantibody

Bi o/ Technol o % 1204, f;élﬁ? The | atter sequence is % ant i geni c and
provi des an™@Htngseecilially withthe Trenedyreptide 18 padatle er ¢ ke ofopart cant i body,

enabl i ng r apiegkimsaisay and facile purification of expressed reconbi nant
protein. This sequence is also specifically cleaved by bovine nucosal

ent er oki nase at fatfeleRbbairRni, FBHAL ?AtéfmoPLArﬁmﬂl&eBﬂ‘I?ﬁé&PatLtyngr0 Ing. 20 In

anot her embodi nent, an | FN-f3 t herapeutic conprises an ein or
variant thisFemEs pifsoge pﬁthafplbzmmemumsoﬂmmars&hﬁls GEQB NDoMl, Wwhichof .
Such a fusi 77137

| FN-f3 t herg%e[&% ?IE:(?H&H§ al ggdf(ﬁﬁ%%@gré&rsr%ﬁ%(? mﬁrﬁ (Sé@}? epti de.
For exanpl &); SerGl¥MyHsHistsRisHisbiis (SH IOt h&)r‘ehrbh man bbendodekieytheoval ent | y

or not coval For
exanpl e, fcll—‘%\(f-n}ﬁ%ge ug?cgﬁg:(g?é(é Crﬁ'sferc%g?‘ggep‘@gﬁ%%‘d%@@ @?gén?é) "Q‘ | i nked
to pol y%em hKSﬁfﬁéy@lb'ﬁmﬂlsﬂlﬁm{lsMthyAb@dsp:A@pN@I@Ql(%ﬂ.llﬂlNO \M)B Rinftht hF br gad
scope of t esent Y singl e polyner nol ecul e nmay be enploye
fOI‘pCOI’lj ugaf"iag eﬁ?ﬁ"ﬂ%&?’&‘ﬁﬂ“f %‘mdgls h !Ot iys al so cont enpl gt ed tth r%re
than one pqrcszme(BeCemﬂomm@&T@M@AM@E@@GAGAGGM@AT@%GA@&@gni zed
that the con atl rbg 30 polymer may utilize any groups, noieties, or other
conj ugat ed 39 appropriate to the end use application. By way of
exanple, it may be useful  in some applications to_ covalently bond to the

pol ymer a funct i bpeaming ped yequapesafinieriann baysarddtoibslinkektodheprplide - 19 WO
2004/ 00g5 56A5’ﬁ5&ar aC?ﬁé@@%ﬂ@ﬁ%@Yﬁ@ﬁﬁﬁ@%@Q ﬁBN(P’i'lf’?—ide%t alor ot her

properties or eristics to the poly her ex it may
be advant agEmAEeqhnolgeyTé 1201988 xt Therlattar sedugrretis bighlyianégeniteand or ‘Wrﬂ%s afo render
it reactlv ties
of charact off pe SERRTEIL AR ooPeifoRAGA i arBo ) BB KL AU RUIRGE

pol ymer may pmmﬁrqammﬁwrdsmdcr@qoaﬂmmt protefn. Thisseduenes lgalwwmﬂcglbkdgaysql bor

Ot her cOnSt LhhEMc AL HGLHEERL WS il e d@%ﬁ% b B SEILE RGP

conj ugat ed oSition ur pose

conj ugat,gd nost ref rably via a t actl ve gro n the ol yoer
al t hOUg%SCOI’]] uga %‘r?gl L SRooEg lﬁf\g—!}]c eragel‘f FSmP egﬁ%n t%pmtﬁ'é‘lorrgea ive
groups. The tHeedoy fied Wi dnhultivnein hedeih, vafiagod paition thefeofl eRich Adhech frotefi sands

"activat ed
; created as described in, e.g., WO 01/77137.

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,

-19-



10 pol ynewo"20ddimermwacti ve group selectively reacts wth peegsaompoonses ot her
reactive groups on the protein. The activated polyner(s) are reactzg Biﬁ

that attachnment, may occur at any available |FN-O am no group such 006
al pha am noorgatnﬂe’b‘éla'&n pPhethenpsonesies anthacactpristipsto thef palymdrndsa fulthereexempleoxyl i ¢
groups, sui S xi di zed
car bohydr at gﬂ%g?bg? ?Iédsn\{%tﬁggﬁg?%ggt hé?cg)glygo %u m(ﬁlm%%kﬁ BOI?KH@a\g/%F?“ le) 15
can al so bercagig ozsrogs-linkdbiesinicharattersto eahirve yghioustpropsdiey mechanmieribies aftthached

[ Hkoa ai ooty crteR ANy % Borakh, B pouli R Bl gl CF o7 o

site fors potepMmg(ngmls; livdrages, dsrhnhd‘nlcmsnmtmsnmﬁurehmwﬂb Potpdchgieliee Secondary

site(s) are t or r,m nus .and_ t hrou ugar noieties. Thus, the
i nvention 2 S%CHtoé&b é)f‘é‘%gatﬁgtéﬁg REPpsitionfos its gﬁg@ﬁ%Bﬂpﬁg@nts (i)
N-ternminally COUDIh@EI\DQlisydmyugatﬁ@ﬂjoﬂtgﬂéfEﬁb?ffvui E%n(nﬁlap;readﬁwgmb ohfagreof ; (i)
C-term nal I u Eol yIrer .conj ugat es o | EN- (3 or varijant thereof; (iii)
sugar - coupl 6‘%&‘@5 “éi’fgab‘iﬂsfﬁ%?‘S%B%P%%ﬁeéézmn’(ﬁh‘é}‘o%t?m%l acki¥eN- | G- and
sugar - coupl gd PQ'WOIWJM@@B@%a&‘VGIgF&p&)I?sr&tsﬁg'n%d Rereihak - ﬁ:m/z?ted thereof . 25
Generalla/ fromabout 1.0 to about 10 noleS of activated polynmer per nole of
pr ot ei n10 depeliarng Tha renchveegraureieeliFrly srapts with fecauminagrenther Tesetiel greupsanount
is a bal anc n ni m zi ng
non- spec 11 o MREEHPRC TRB LA BRybRo it Rabiclo bPurPRdr Oy M 8 B, 1 0
chem st ri esavailable WFNB amimg@iun suahysithra alplacming glgoupwmltheeemﬂort dmanegmupsu me
optim zing, jf _.possthle halfllf he ;3 teln rably, at

| east about o%léfﬁ}f'% e C% yolﬁlg(r:%ps Yqal V)?%curv %dc Byt ! 5°8P% B &sr Tt ai ned, and
nost prefer gxltdnjﬂy],@ﬁ%lzesl dafbtohydietd moTétrés amiaméncapsts groups bfatke IRN-A GE atmilablay
suitablg met ho ctin I—Fq biologically active materials wth inert
pol yners? pfFa& sr0 ‘ffe ?S‘}Hﬁ‘f) IS 7 if the reactive groups are -20 WO

2004/ 0067, 56 PCTAUEAQBINOZAAAE: Ray?bddaectRAA8ywhkte bfi theaFINipameladuloo/agit at t he
N-term nus. Cenerally the process jnvolves_ preparin n a(itl vat ed pol yner

(that may hiFEecher ot aeid BP]Fﬁdﬁjd‘leCtHWr‘B%W’ﬂﬁ O o anqlecalecthe bt
reacting th?reﬁér@d%h@f Tﬁoﬂrrﬁel?@o@;ﬁﬁlg‘{%@ﬂ -BRMEEST thOTHN-P thekRulk NSeconbah! e
a

protein sui ormul ation. The above nodification reacti on can be
per formed byite{ehase aflor weariibric-terrinysiand thienehi sugasimedetisn cThyp, tholnkentioaps.  As

mentionggd a (JegaTolol Qhindt &4 utilize the
N-term 2gl g&%’iﬁg?lta{%gwgmﬁtp Eéfgl?éde%g)ge toks{Tﬁ_ZNf)tg q{l/mrrepécosgli tgb}’lqelgrnet hods are
avai | abl e t conjsgtesafilksipyorobtiait theaewfiNii) Erteinrindllyyconpldd polpael Nugdtes @he net hod
I's exenplif '[[5‘19_513(}{ variant thereof ; (iif) sugar-coupled conjugates of polymer conjugates; (iv) as

well as N-, C- and sugar-coupled polymer conjugates of IFN-f proteins or variants
thereof.

25 Generally from about 1.0 to about 10 moles of activated 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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reduct i vews) 004/¢067®n nmet hod which exploits differential PERUS1003/0240f
different types of 10 prinmary am no groups (the epsilon am no groupg%%gC?[@&
i I I

| ysi ne versus thﬁ)ham no groups on the N-term nal methionine) avai
deri vat i zat bR giphp eREAErow ¢ dhe Nigrmumis, Gisperallwthe process invelvee prptringans

subst ant i al dfivsied pélyinee (tﬂﬁrﬂ)dyﬁfab@ﬁtléﬂfbr@fterhﬁlﬁ'l Qyﬁéxy%%i%ubk z;n%rtﬁgr&lﬁ%r with a
e

car bonyl group. contai ni.ng ynmer can be achi eved. reaction 1s perforned

. pol yne
at a pH vm’feeﬁm&ﬂ%wgt%éﬂtgéhetaak‘éat%fmmqg@pr@ﬂuqeﬁbe kblaprbfearssiidds faet ween
the epsi | onaRiBRorl STIH MRS it Mo iéak; | ofnofe
al pha-am no 0 r oup0 of the N {nerln% %goln r¥a§glplgﬁ%%ﬁﬁlg|@nl\e@gb§ SE‘F%?EES] n%e&/hﬁgs’of
chemi st ry i whighmayimalre eus gsarosestepswi t h ordinary skill in the art. For
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PEG | FN-f 3 %n"'&‘q‘é‘ﬁ%l"%fnsa" Y3ty ﬁlﬁ’é’g‘e%%ﬂﬁtﬁt Qneduetaoi eremmlioed buag pept i de
sequenci ng/ reapqriva glkylatios niettsid| witich éxploits diffebéntial rekttisRy Ot ditfereRfitijés of S

speci fi Ilﬁa{]ar eted b t@le PEG noi.ety. The tgr%/s_t al structure of IFN-p

i ndi cat €% t PREPATY RERQ SRHpS 16 pFmAMIAe Broppon Be ysing ¥ersus the ¥niap SFUREPD (see

Kar pusas ethg N—tenﬁﬁﬁ?meﬁidﬂihe) MNilhble Ast@rivadizhtion W IFlglljfg Thatd@d %mo&mbs , 25

frodi fi cations of the C termnal end of 1FN- G3 shoul'd al so have m ni nal
ef fect on atleciion gondigansesubsiantially selerive ferpratizatioe of BAT-P atitsdi-tgpimus withar get i ng
a pol yal kyl gngy gy 6RupREMNIRe poRsd? cAsbd KefAeb i, &ﬂgﬁg%&ogfi%égg ed%}a"iﬁt“ d be

straightforward tfo genetica €ngi neer a site an used to target
t he pol ymer whish ellgws sy todskeragvantage o€ the pKia aliffesences beaw@pghegpsdon-gnine t hat i s

at or near - ] e i ficati ush ng.

mal o m o, 80 oryFL LR dhothacBBiraRE SRR R WP R

gﬁ. 9., PEQof ]gNe&éI;hii{etypvafddhﬁméstry:iﬁwelﬁknmﬁd plspenxjvf/iﬂfaﬂin?ry[sﬁﬂl imtiehi diri. cati OP of
e engi neere st el ne ue to e hi sel.ecti . these reagents for

Os. “Oher st rathy BEmERfreaete skiFeciad Be uigE Shich M pefenlol s Bt

o] 0o sty 0 e e e £ (£

Cepresent ot REMIE PRI sled i TP FyphBrertace ol RoRm atogrom et The

glycan em cghbdiurifichibd & thé PBGIPNLand aaslzéég it SDSaAGRWIALBI Ingw f urt her

nodi fication without altering activity. t hods for targeting sugars as

sites for cREAFUASILANdRIPHdLAnesingrappingdthisgesultedymam IENS whoss Ve ore it is

i kely thatteﬁnﬂggg%wh@j@%@@b tHRPEGRbiesaN be added directly and
specifically to sugars on’| FN+-4 t%at have béen _activated through oxidation.

For exanple, a pbhsaysyl seneyroRfdFNifindigatestbatdbmNpand Gtamainhwe dpoaied slose or ns
relatively 3fabl 6mBYQEERDEsds NNi29687, BYocCRRT SERIScP D41 181-11818). Thus,

25 modifications of the C- terminal end of [FN-f 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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al dehydesWa @468 ¥es. This property has been used for nBATASZRSNTA4OF
proteins through 10 oxi di zed ol i gosaccharide |inkages. See Andresz, Z'Z"UE%tZGOB

al ., (1978) k e 79: 0] arficylar, treatnment of
PEG car boxy H&t NE‘@/ %%c’f’ at?ig?ffga \%1 R ?{iaﬁ’r(hggi gl‘%&&?é‘ﬂ%éﬂ}:‘&raﬂ@%‘}‘ﬁ@tahyl azi de
which is ang@bmtahopbité ir€atseyt @dr aM@ngivedifor hddiTyiny ehel @ hehud BF 1#%-p.9 OUPS.
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as well. See, U W@“ﬁ‘nﬁ%%‘s‘éw& ppsifipg thi wouldmltey; further

i nker - medi AoahicSe Wy Fhduy aﬁéﬁhgfaUﬁ\tlﬁfeMeflﬁﬁé For bRk Ring %&gi% Aslsn d{agc}gimm ot eins.
This can be perforned, e. generating reactive al dehydes on

car bohydt at BORHicaiqneare gjse H’eHé‘BEI‘iV‘PJ ?ﬁ‘dpté‘?rle@ﬁ-‘a’ct & likely thatragobxalieyiame sbycddon] ugat es
through thepalgehodes A dlf&u%mpe&ﬁ&ﬁ§ (J, %.%Kﬁsrw IYNED &Qﬁlawgh &, groups on

t he cystam nes (see Pepi nsk 266:
18244- 18249a<awate®$§ﬁugmomdahep &or exar(nnl@molyethm@glycma,mdz&aa be18237 20
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orientation 5 of tﬁ hres to the IFN-O i s changed.

Exenpl ary pS?rg?@’F?tl?y 8?‘8 ‘%?n ?ﬂ“BBIPB agléflaﬁ‘i‘r‘é@rgr%‘t&li’?a%{%’eéo%‘ll ARy | ene

gl ycol  pol gigeps. 'ﬂumacﬁdnmahlbegsddltg breﬁ:fre §U@Elk9@hé’ éoa-mmﬁéadﬁota’&msr

pol yal kyl ene oxi de__honop oglmars such propyl ene glycols,

pol yoxyet hyWéHaﬁ@‘d%%l%%s &Q}pﬁp?ﬂéf*éw %%er eof and bl ock” copol yrrer s

thereof 5 O her ﬂﬁﬁl@e%nféﬁla%éﬂ&n@:ﬁls&?@%ﬁ&hé%dﬂ%{% - Hﬂﬁi&l 3p r? 1%
pol ymer backbones i ncl'ude pol y(oxyet hyl at ed Eo yol ), poly(ol % |n|c al cohol),

pol é§ vi nyl onmr el p@t@r@)ed PD) §Y Lepevating 1sediyy [akds m@pypahﬂufyate poieti¢sawily dr oxy
aci po

pol y( I\I—acry¥oy+rrgr§rp %}k‘k%%&copo ﬁng&gpﬁf yrrerg esgﬁ%mr%u%? res

t hereof . | ncmeliﬂdb@dlamm;ollgtoappm b}nereystdmoéslt(meel)epﬁmzkm 2004(19916,7- 56

PCT/ 1JS2003L022 0 | y{eth Ie Y, o Qr ) oxy

pol yet hyl ené“& %?ﬂEE%‘&ﬁaw ng a@&vj(éiag% NQ?‘gelgt‘h}gr F‘é’h @ﬂg%—};bout 200
Da to about mm) momngly tthis lypelod clienistrycie esieoted td bedpprapriaerfor mbdifiediopol yner s
are also suit E’E[‘:‘yﬁ) i tlhe gr cti of. this i entlon and gat t he
use of the 3R 551‘:9{]’%‘{ hi( er@la&% TS (RSOTPRER d%ta thesugd and theysi ve and
not excl usi yelyaikiRné BiySolRERes: s atihéiRd tehelinkds. Wileugigfothel M(istAyinene gl ycol)
in any of its forms, including,_ alkoxy PEG di functlonal PEG nulti-arnmed

PEG forked CPIEGPmBrIHHIqu%éHIPE@’ %éﬁ@gﬂ‘! of aimgle PAlyPEXFIRHR. thegdyrus e | | nkages

therein. linker can be varied so that multiple polymers are added and/or that the spatial orientation
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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I n one enbudoownisysgol yal kyl ene gl ycol residues of O - CApeatkigboopoiMad kyl ene

glycols, preferably polyethylene glycol (PEG, or poly(oxy)alkylene glcpﬁ%
resi dues of 10 such glycols are incorporated in the pol yner syste 06
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t enper at ur eOthNdﬁla?eﬁ polyiees g alsp Isva@bbffmsuc in tp@plyln@esf ﬂm:inudmm(ahd/ﬂﬂaiqyé ene
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pol yoxyet hyP&¢ xé%@%’r%ﬁf'%tp,nag%ﬁg&V&f%?%ﬂj&ﬁiﬁ%g]gé’, bm%ﬁ?‘e“?ﬁé%i PNt The
gl ycer ol barkGon®BE \vﬁbhy@x&m&hﬂkag@dh@élycer ol is the sanme backbone

occurring naturally in, for exanple, aninpals an hupans in_mpno-, di-, and
triglycerides. %’ﬁ‘é‘?’% BBt pP]h’iggylﬁ?eaﬁﬁ%’ll W@‘dﬁiﬁﬂ 1ot alkdpebaliviony pe seen as

a forei gn §6dls, bfbférﬁﬂy@»@@)éthyleﬂ@ g@BoﬁPE@I Bﬁﬁé]Y@xi}@lk?@hé’ gkt iR des,
dextran yvinyl pyrrolidones, polyacrylam des, polyvinyl alcohols,

car bohyBOr at @Cb&i'éﬂlsﬁfﬂ ipeREparaighdn Ehﬁéolyml%‘éSYﬁ‘ﬁylS péintegest qfh@l?d?obﬂne@ﬁ% nary
skill int h@hﬁflEhevﬂrl)tlemrlgﬁ%ﬁé&f&ntﬂa%thohlaﬁol S bﬁ/gth%]ﬁﬁé %Ilzgcrll PEQ) ollescri bed

illustrative and that al ol ymer materials hav
herein are ﬁ@y@@mherhtﬂdaﬂtob@ Wh‘edwohthem'@etdhmmlymguescawe pewatercd fepm

about 300 ateprofotim Endb kBl B L Bt SRR %, 0o "

parti cul ar, hahemdynodrs ﬂ(&h@@BEGrormmro@ybndagmolsapolmmmtenmd glyodilel n | oss due

0 et L6 etk DG e P P Rl S i P

conj ugat es black b@ob&mhd xﬁantzﬁneﬁhﬁxmﬂsmﬂpolybmﬂiyﬂmd podsols MEWAE; ifit ed Wi t h t he

Bqueous Sol GRS pobRRTatE e e AV aES s ol Py e o
| Munogeni cor @ 1ik¥ Mfr&ﬁﬁﬂé@@g b1 FRRR I ARALNE y b2 TRO Ofme bRERSGBSE; hi gh

degrees of bioconpati bi absence, of 1 n_vivo biodegradation of the
pol yal kyl ene°gringciatigalhi ipalor gxample saimetiswd Srmanedp Bropem dhyandimehiggridesgani sis.

Moreovesy | im&bRtd)elis BaR3Gte Rbulli B6t ALMUER BsecP e ﬁ?é?%dlzlgeht @.ehelf (i

coval ently bonded to the polyner conponent in he nature t he
conj ugati on i nvé$ erslianative s pelydkdeneaixides, dexiean zcéwmdmgohdmp% aI | ows for
control in k@?@&yl%ude??oyvﬁ@l Qﬁgﬁcﬁ? c%rmﬂ%imwbeﬁgﬁ pdI6mER bYdBE 1RBhaPEe C! eaved

fromthe IF

used. Those of ordinary skill in the art will recognize that the foregoing list is merely
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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nasal , and oraModmhretver@xoﬁafar fmped ofthe 1mhmmeop©¢awmhszN@c§@%ugzs and,

foll owi ng hydr c._cl eavage Iablllt f the IFN-(3 per se, inin
vivo appl i cé |dgecr11)‘s{° ﬁl'i'ﬁ%lylrfngé ‘ﬁ?%oﬁe fm K‘Eh&ﬁ SAREF %?‘? ROPYRURAIVSIVED obt ai n

conj ugatses, cleawgble chivdlenttherical bbhdsC OTHjis t)ine dotUoRBblGh Serm§ 8fthD Gnfc@Bstsd Y carri ed
out using a wid i et i on che The activity and stability of
the | FN-0 cBHf Sﬁ%é cpy Brem@ég‘? %a"ieﬁ EEQN'%%‘S C%‘Sﬁl‘i%b?@ betwespiRarer of
di fferent nphegunal anditBEpolyRbiihiyl uetdl&secm;y SRGIGPBI éiﬁ?rh?c?c reéd% ohetyaried by

changi ng the proportlon and size of the polyethyl ene gbyco ragnent
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sodium cyagohgs ahuAL el th ntaduRbluge ALAWA 80 b RTREHER) A 0P G rotein
0154316 BI anuddlmmofabﬂahahcmapdwmeemppeemtand;rfommlnf@ﬁrugsﬁeaeawga In

tai nbod of .1 he. i t FN—P PEGy!| at ed th th
Fol | owi g aBPrUARE Wp%ﬁ defryPbfac ey o o oo e
nPEG O 2- net h | | d . . )
o ot oyl pheny! - OSBRSS IR GOURRT &éﬁ?@eﬁg’ TR R € N-terminal

met hyl phe nyborgbg%tdaqirwict%r e ekl e byeed odtGisthpa m&&r@typommﬂw &meinad. dehyde,
20 30 kDa nPEG O p- phenyl Eropl onal dehyde, and 20

kDa,
TPEG O m phdhy PAEEY ARAERYY o die 1D ranuzsteg ggn be varied in scveral ways, by using a

ni PEG- O 2- ngj pmﬁff&@ﬁd HEBAR <R A Bblubititibd B thedeongidaté SBanHeR4rifPb
nmet hyl phenyl - - met hyl pr.opi onal dehyde-nodified 1 0, 20 kDa EG O ni -

net hyl pheny ph@gzlgrmq PrOPYFHOM pRshgeRd] yedtyilrie el colHRaenINt neprREiateABELEO p - 24
WO 2004/ 006 ng%g 03/ 022440 2 2 DEC 2006 phenyl acet al dehyde- nodi fi ed
| FN-p, 20 k nPEG eny! propi onal dehyde-nodi fied I FN-(3, and 20 kDa

PEG O 4@2- phenyhﬁ&ﬁteﬂ{bﬁame%e c&ﬁg%e{tés%gc&EN'ng the ?fe@&ﬂ iﬂv\éﬂwﬁ arépre Ly ed

description of the preparation and characterization of human P nodi fied
with 20 kDzeasfE3 Bokimwithgh petivpled palyeld Wgnreglziend corapdund (PEEIG Kor example

an F 2? Eg![ ?gﬁgﬁb gg{'%en é,&%dpﬁﬂ(?: g?’llig}%l{{%ygg inq}% Bx@\genhéofag ré&lcﬂ{g%\éleﬁﬁg g.', Sodium

cyanoborohydride) via reductive alkylation to produce a PEG-protein conjugate, attached
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

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-
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Pol ymers, Himbulk lntpﬁnedﬂm (ajckinigelbeth 0HbEK r‘ilglgrﬂlat r2gsed hiétes@ il ue ushurmm:lab ated at
roomt enper @E sé/@[ 1n21%0rﬁ9\ws§dl1n;l;rcﬁﬁ %ﬁgtx ggr B 2'08 fI\%EJO};f cfélu'gd {hl L {eql%lf fom

reaction pro y sequentTa Ry ste
FPLC si 2D ngvckuhwmfl()@hadlvﬂiﬂxaiswaﬂdtﬁepﬂﬂmddjumqmwphﬁhﬂcm-ﬂ‘ﬁe Sampldd MV

n base || niaanenaeR SACRRRRGR 1T Uvana e e g S AR I

PEG i nt er f epem fogh afmlahmls%sﬂd%tmmmeédﬂxﬁ PHdspRatd 5f5 bB AN NRELT S
diluted 1:1 with water and | caded at 2 interferon /m resin onto an

SP- Sephar os &p¢ the Psrdygtis ehpted vty 30mM; sgdwa)sm@aahmemﬂ Q%@@O&}@M Na@lpEdsienat e pH
5.5, 75 nmMghkdns %Qﬁibé Qﬁl}z@@ﬁr %ﬁ%ﬁ@r@ﬂcé %lﬁ'crs a?ﬁgmnrp Qﬁ@ﬂﬂe %oﬁéthtrftgm ofom the

colum with 5 nM sodi um’phosphate pH . Elution actions
are anallyz e(l.flt@éﬁrmlp) mohe Fmplmmmt@d Esyma&@hsgrévm uging 28 gxtnmtlorrmfﬁmgy oht ed

interferon gaRgent { alhBlohdioheported in 30 interferon equivalents as the PEG
noi ety did not cont ?&gléuté) {0 absorbance at 280 nm These method and

charact et zati on gl (iEuSauhal b P-4 BoAHELPElagI®s MR pARpRALDR] | 1

WO 00/ 23114. PEG con tion does not appear tiviral
activity. 116.0is28ded@ Zwmm&iﬁl&yﬁi@bbUMdt@@K@MOMﬂv/au@EOWﬁﬁﬁddedddiSt i on,

t he specific ctl I ed I be

(about 10 t| P%a{ael% eearr‘{"c?r't:f’-rpgé"‘f ch‘u’gﬁfﬂpd&( a%fclﬁ%g &?mlel FN- 13
can al sao0be The g;«hﬂb eﬂ:ﬁnwliated at tokmREfpahtdehfprlz) lmuraamletplag)tlatedimtéaﬂ:rm chased,
e.g., fromFly No. 75936, Ronkonko | | owi ng the sane

| nc. g
prot ocol as P“BEB‘EQE‘PF on, Brgdusts by seayrutia 15%8,1 siFgeon a guperose@
FPLC sizing column (Pharmacia) with 5 mM sodium phosphate pH 5.5, 150 mM NaCl as

the mobile phase and SP-Sepharose® FF. The sizing column resuits 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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The peak fractions are 5 an IFN-R concentration of 3.66
mg/ mL, which is s@l@@&dﬂmmﬁﬁ@ 03124mdth§,dlprbploﬁal<2elny§|é-n10dlﬂe& IFN\jahf be pr'EparQiz& . of

bhosphat o plIBS 1 &bk REl TS hTR A £ PaRUarbHER B aNEARPRET) o

added to 5 feMs foraidd i?Rurkd) APBGLERY. FETODhIATQRiuB oS GRI 7.5, 200 dad Nae1 5
mg/ mL. The sanple is 20 incubated at room tenperature for 16 h in the dark.

The PEGy| at sdlilueriwith 15mbiofile} EMMEﬁmHﬁW@ndéﬁw ol NMHCL uTle sample i9. 5 ni

SP- Sepharose EF, ¢ a t he ction m xture

di | ut ed?évl ﬁo aded0 “(r)?ﬂ %O&E%Pgﬁ"%“% CO&WBI’ ?%’ﬁggif%n COEIWBI‘ §I3V&S§€éip‘ﬁl§}%se
col um. ThexGob HETbﬂSSmMPéi)HRﬂ\ WiosphateH 513 PHRSPREEE aithihe pteir B fM¥dNa@l 5 and
t hen the Pﬁ%ated | FN- IS eI uted fromthe col um wtﬁ 25 mM MES pH 6. 4,

400 25 nM sodwg PPE@}IP&P&JIS b0 anlYINaCly Elien frastions arg a@ﬁ)’%\’fdgﬂrﬁb?lbse 6 HR
10/ 30 FPLC a5bAlaR& £98Y M dMalthe RnBMaaaGH m&@&&h@;@w@* estimated.mihgd Byl NaCl as
the nobile phase. The sizing colum IS run 7 0.5 nL

fracti ons aedingbon eesfBeientphed-S1donn i m mlpadvtmns”lhanaeakatmtlm }mledm gtvei n
cont ent , by rati on of
the poolderray pagneepfai G YR mBRT, Koy T ek ARendl Thaty PIRPRLAM ", 1

| FN equi vaI entes as the PEG noi ety does not contri bute to absorbance at 280
nm Sanpl es of t 00 ed for. i the r | hder can be
Gl uted to 30 g RO e AEA O Ear S PR T a0 riOR: DT B U3 MIEREY ot

0. 25 nl/ vi abhosphdte pHG.@ b aalided to 50 oM, soﬂﬁnﬂ@raﬁ@l&ﬁblﬂﬁﬂ@ﬁﬁldﬁaﬂjhmed)ﬂim&ﬂm 2 2
DEC 2006 20 E he acet a ed, | 3 ca be prepared
as fol | ows. @‘EWP’%(E% F’F%mf%bﬁ?ﬂl"ﬁ‘? g?’%é&?&feg ‘EN_EQ eclﬁ of bul k
drug thab pagsededitiroothshperitre wﬁmhmm&ﬁ@msn@PEGﬁ&e@MBhs’pnﬂrﬁﬁd fibins odi um

phosphate pH 7.2, 200 MM NaC _ is diluted with 24 of 165 mM MES pH 5.0,
100 L of 5 mxel_q@cuogmf}x@g{e PR a Qvétng‘r SP-{ﬁ arose FF column as follows: 0.6 mL of the

reaction mixture is diluted with 2.4 mL 20 mM MES pH 5.0, and loaded on to the SP-

/
i
i

Sepharose column. The column is washed with sodium phosphate pH 5.5, 75 mM NaCl
and then the PEGylated IFN-$ is eluted from the column with 25 mM MES pH 6.4,’400

25 mMNaCl. The PEGylated IFN-B is further purified on a Superose 6 HR 10/30 FPLC
sizing column with S 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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5 sanpl e WO rddEdsonto a 600 L SP- Sepharose FF col um ( Poarusaeizap244dhe
colum is washed with 2 x 900 L of 5 nM sodi um phosphate pH 5.5, 7? Eﬂ}dc
NaCl, and the protein is eluted with 5 nM sodi um phosphate pH 5.5, é 26
NaCl . Elution fra@kPemPEG-©-r-ahenylazeteldehydenivdifieddBN el trarbe raphre@80 nm and t he

concentrati N0 i | es .. estimated using an extinction
coef ficient ?(g%‘owil gqf"%Lo?%d;tmen%‘?ﬁ{%%ﬁeﬁ‘?%Zﬁ?h ég%éléf%ﬂi‘gk fiug et B?’f@edaaile pool ed
to give an tdstHéise MBQAIHERI2I0 pOfmI2in3l 00BAMIsodit phospiidte pof 7.5 180 hfivaps | @
fromthe SP-Sepharose eluate gool, 0.5 M sodi um phosphate pH' 6.0 is added to

50 M sodisufiuiedarigndt shafil e mMAMES pih$-0i E00addeld N3G, and|24amid wa@r.kDe nmPEG- O

p- phenyl ac i e 1 [m.. .The |l e Js.,incubated at room
terrperat%regzlr@ol(?(IE:°Ji1§Eﬁ1‘:6tliorl??otaﬁée%(6 g‘ril?—seﬁ%g{% Farg (?ie—anl{f-%("f%a)c XA fied from
the reacti omagHed tithe2 290@ullDf 8 mid séﬂiurﬁ'ﬁh&i’)ﬂﬂ@nEHSﬁSﬁE neMINATT. A8 tHeQrdios: 1.5
mL of reaction mxture is diluted with 7.5 20 MM MES pH 5.0, 7.5 nL

water, and B PitedwihenM sediym phgspbateant $51 408 nei NaSd s Ehition &agtiomaipis. The
colum is w i : ' . . e
PEGyl at ed | e 9?@@3?%%%2?%?3%6\%@ e“%%‘%f%gﬁp‘ﬁﬂ%%w%ggwm
NaCl . The PEGnhasdoubingan dxtingionepeffieientnfliNlifeda bmginBugletios e[he pk#k 10/ 30 FPLC
20 si zi calum with sodi hosphate p .5 5 d..a he

mobi | & has oot reaooRadl e aniy DEoREREHHA A Le/s- Ry e BTSN
fractions apejaGrin BiSPdSephi@se dthdtd p&Ul, (.5 BCIMRASpisBhadd o ¥ D6ladded toPsot ei n
content by absorbance at 280 nm pooled, and the ©protein concentration of

the pool defB¥rfoden cypreboretdyida (ArisDNg olded HroemiM.and 3e kDs mPEGOmted in | FN
i | ent i i ; t i,.Qn: EG 25
equi val ent s Egﬁfdﬁ%‘ﬁ%ﬁ' fqu&éartoﬁbﬁl& Al ThOW f?é‘mﬁcuf)%{@d %ggmﬁ ?e%plég%dgg

O p- phenyl a as an extin n coefrficlent run-o for a
1 ng/ nmL solfertliS8dnip theodarkeThebBEG {iatad BN c28Be purifiedifrogn tha rextiomnuoixhweon a

coefficient r I sol utjon of. the PEGy| ated | FN-[ 3 npl es of
The. pooltS cad st sfsBe g Enrgoredoheifk: sl Spiepionduesih Sumtiy oa ¢ o
30 g/ wit h.ﬁﬁﬁ-zomm%w 5.@r7xh Bl a8, Bdfshidr 5 NaICK ket 18s8iedtontoGhe?SP-ML/ vi al |
and stored at -70 C. 30 ycosylated | FN-(3 coupled to a non-naturally
occurring poephrEse calmpe Ths sgluppy is washed gith sadiugphespbate Bl i76 mMNEL pol ymer

Ty COMDI S Gnd BRI 0P IBLKGOLnIR bk e Ififmn ABYR SRS TRl My be

coupled to e Interferon-beta by way of a group selecte
2004/ 006756 niM'Na032 TBSPBGRIA%d [P0k GrRBOfurifred oalabapsrdes @HRUP/30F PGl ei m de

group, vi nyl sul f one up,, a.hal gacet at ,phurali of .,hi.stidi ne

r esi due?? a S}yﬂﬂﬁcgg‘f W&Lgﬂﬁ“éﬂ@“w 8§H%ﬁt8tpﬁi %5013888@1\%@&?%%“‘&%96 5% oupl ed
to a pol yetiygkefig @luned25mI)as fn 2D@HEIHaid s WENrdclonsareculiptted Tie t he

pol yet hyl ene_gl ycol . noiety by a | abile bond, wherein the |abile bond is
¢l eavabl e bflugipggqa}gqﬁqr@ are Wb’lzﬁﬂ @gp@tem 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 grdup selected from
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5 and/ or pipreebasgies. The pol yner may have a nol ecul ar wecghis:@Bobram about
5 to about 40 kilodaltons. Another IFN-(3 that may be used is a DEC
physi ol ogical | y active interferon-beta sition conprising a 21 2006
physi ol ogi canPileRdeistaupgt Palsapidaigeypi mYleﬂﬂgE@ﬁg@@P,a@ lmlqawtmnmcbdpyplumbwpl ed to

a polynmer c 0 I

t hephysi ol og?@gﬂfﬁg@&;’?}t@v%“lﬁ#% %{#{é@gﬂ&ﬁ%ﬂ; Hgﬁgﬂ)ﬁ%m%l yal ‘giﬂaé rl?eecog Pﬁ‘:’ (%

noi ety are arplagElgne glypolimrietyt wWherdio teHyNiHbisegimed tbyhfemlyaﬂeylemtg@rcbbr on- bet a
in the physwlggbﬁpme 8544, Whel I 88 18100591 o GRIROSILOR AR RIS ant 1 al | Y

simlar activi ative ysi ol ogl ca actrverint Y% | acki ng
sai d noi &t yanddhmomlasmrw pxylymar aay hawr: aaiole;;sbayvmghb@féi"om’n algpiti S tpaboypapt | des

or other no Ien an | FN-(3
protein or \ll/(§§(|5£an erﬂte)egpgﬁ\t%hé a@y'%eluﬁe c8ﬁ|§ %Sﬂi‘“ aiﬂl(saCWFa'l“tef‘%@n efaf er ent

15 noi eti es cﬁlﬁp(ﬁsﬁt&)m doVEiiking B paysiolegl‘ch@racdvdf £19¢dsylaR0 Wadrebl-Yeth NdREInAIR One
anot her, or eI ﬁe are nd| rectlg/ cov% elg%l J,oi ned. to glrele anot her through an
i nt er veni ng AR ad’r0 TP SpTrREcIng y ppyyalggene W‘iobﬁ’@‘etysﬁ’ Em thSPhXSIqll‘P&ij‘élynm ety
or i et i es acthRGnteitrohbefiand tKeloBfa¥kyRne BBk Sllth&iSty dfearrafifdd Riéh fhat GOUP! | NY
group.” The term "caonjugated” is used interchangeably wth "covalently

coupl ed1® 2@hysiegicallyraghve igterferpnrheta indhesivypiglegically asdiveinjerfson-bated or
non- gl ycosylegheskitddhas @lﬂﬂ{aﬁﬁﬁlﬁy Jlﬁil?{%hﬂ%l’aﬂb&' E)gﬁ#léﬁ)ﬁgal DS ink e

produced, e.g., in a prokaryotic host cel proteins or variants

t her eof can baﬂaéaykmsmdmwt&dwbgnta@qsar@ﬁbhgnmwsb@mar| des that are not
normal |y present on I FN-(3s. 25 3. Methods of producing INF-0 therapeutics
The | FN- (3 t her apetsrdlegoup polypeptideeareqther melasnies mt@&ﬁvﬂ@tbrcmdl@wewaﬂﬁpﬂany

sui tabl e ?1E%it§ §n§]§"lﬁ23rp%§te (grqglqgn&lt}?e(r:c!,olfld“@cgvafz {fiéou'f)i:&ll' ax% tﬂz&ﬁh e&lﬁerggtl d

encodi ng an ape I c and expressi ng nucl €rc aci
sui t abl estr amﬁétms oethe o&htionldte sithee divedly covdiéntlyrbondedao bﬁfcaimﬂlelﬁ,aiﬂ tlsd &b (3
t her apeuti cs. ' 30 chemi cal

F 3 L?Phefra eutics rra al.so H r oduced
synt hesi s ordir VAP BIPISE 1 ﬂ‘éen"i‘ er e‘&ﬂ’dl“%‘@@é%‘?rﬁ’é‘?ﬁ?“efaﬁhm
t echnol ogy. as 2%&%@ 524, B0BIaBe OBt ST2hicH 8 2 TH tedvedinthoid R moldlicite

enbodi ment, a nucleic acid encoding an IFN- (3 therapeutic is caonstructed by
i sol ating orcalsid isewnlingggoup- Dillae 8 EMga A cBarHynisrhrmeacedy sty seyaleatly
thereof. Foroufgfple, an IFN-(3 fusion protein can be produced as
described, e.g., herein. A naturally- occurring 1FN-O nucleic acid can be

obt ai neggpaccor di DENIES faREO AR WRbALIdNANBe EifcdshRtedloh noxﬁgﬁeés el e, a
nucl eic acid can be isol ated by reverse transcriptase-pol ynerase chain
reacti on ( RPnglgrysylatddgNpmalyspiviateelN-fsgan e preodpcelnpgwintagorekasyadis hostepll R
e{. 9., a INF-f proteins or variants thereof can also be modified by attaching polysaccharides that

are not normally present on IFN-fs.

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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| eukocyt ewatd4poa7der s based on the sequence of the | FN-cgriR®s03@254¢ SEQ I D
NGO 1. Nucleic acids encoding | FN-P proteins can al so be isolated aé DEC 2006

screening libraries, e.g., CcDNA |libraries made fromcells expressi
INF-f3, with a probeembodimentannusidigyeridiciceding de [FN-Baherppentic isgoastpoted bpn of an
] FN- (3 sequ

> native t he conpl ete am aci d sequence may be used
to constr ucﬁ&ggﬁa@ﬁ- A %{D)e(rdq Jandce g\;%ﬁﬁlﬂg@ ﬁ?d\g'ﬁvﬂ’ VE’B‘HF% Fﬁoggfe‘?i nucl eot i de
sequence cogkanglef an IAN=-PHision preempan be proﬂmédbedé‘s)m&éal?é%z, Q6teint N nftxaANR! e,
several small o]igonucl eotides coding for portions of the desired
pol ypept i deocr‘?ﬁTnSgF@%‘E‘l‘fgé‘i FLeagbE OP%I-:Tﬁd pecgEtREforpriadsevell kpgwn isthe Adti vi dual
ol i gonugl eotdrdesmbi¥ Pl frldidack e s P verQV g&g)g% 1 entary
assenbl y. Changesﬁcgdn bieél(%/%cﬁ%%lg%gsﬁt%ﬁyrﬁn%%eﬁ acl gfpgﬁg%%gﬁlwzl\l-fi
prot ei ns byreagion dBE-PCAD|using Kok obtained Eomratcell Koowetosaxptess RN Angesa can be made

b ite- ifi t i d i b i .g., Mk | .,
P - Spe: Fhkootis, SOIABLTLbBi S e SeRareer drdbNSishsis ¢ nPERHBANY Teene"
Proc. Natl.NAg&e aci&énco&iﬁémﬁ%pr&%s eibAsk 1§01§§f'ﬂy ﬁ:?é@nlﬂg%brfrﬁg,-e.é.\,b-

4,588, 585. Anot her nethod of constructing a nuclei'c acid encoding an I FN-j3
t her apeut i ccPNA\libzaries made Gein cljaaxprassing NGB, wittaarplobs, eeg. gardigbmateotide odes t he

desire FN- (3 therapeuti e synthesized by chem cal neans using an

ol i gonglcq eot] é‘%&g,ﬁﬂ%’é‘&“ﬁ&ﬁ%‘@ﬁeﬁ‘@ﬁgﬁ-i gonucl eoti des are desi gned based on

the ami no acid seguence of the desired LFN (3 therapeutic. Wen choosing a
nucl ei ¢ acid for&g‘?{ﬁ%ﬁ@%’i {B’ﬁ cpmplgiy TRP %cé‘gfeflﬁe“é;flg’taéf?‘f’gf Rgomsfuct ad’é‘ rable to
sel ect t hosgazReéAEné. NADNA elliéca;\e@ c8tainthglahiiciOsde s@%ldnc@éodﬂi%?ﬁﬂ-@ n system

in which the reconbinant IF 83 therapeutic will be produced. It is known,

e.g., that thewpeltis 1y kesupthesizer e Faxenanploetpveiabimeall-glispnuplentides qeding fom
pr okar yot i ¢, el S e Rdan RIREEIRIES e synmedzad o8d R 13006 10o0R:20@4/ 006756
PCT/ U820031%(§§4Af(§0fAh[5%A se%ﬁ%@é er}ﬁngyodei.sgaﬂlanzl I%N-% tlﬁerap?egutiec may or my
not al sb i nimdivithiaholigoniclentigecivpicalishesmtagm od 8'vverbanggifol compdpmesntasy Such si gnal
sequence, i; Q‘[“ﬁ ent, should be one recognized by the cell chosen for
expression of "I FN-P therapeutic. The signal sequence nmay be
prokaryotic, euk Qtic or. omhi.nat i on. of..t he two..Sianal . seque s are 5
her 1 kmown |t rghatbes i B o GR Ginh Plhe Bt ot el BARRRRES 207,
The signal wsRBLGMHCR theyrt.DRorteR@hplef changtatinve: thadedy ,siteapadifid hytagemedis, s Ng)
| FN-p. The i nclusi.on of a_signgl. se e depen whether it is desired
to have thed?sﬁﬂpe%“t%r%@iﬁg@ é&%ﬂ@ﬂﬁﬁ%&ﬁ ﬂ%&?ﬁ%’_&ﬁﬁ%%@bﬁﬂélﬁ I's in which
it is pieduifsferdd Gtke, 16O I&M. A64d. SciaUSAPS Rkp! 368166 .(1984) AIB1SabAtyNSd S
4,588,585. '

Another method of constructing a nucleic acid encoding an IFN-(3 therapeutic is via
chemical synthesis. For example, a gene that encodes 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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preferred that the DNA sequence not encode a signal sequence. If the chosen
cells are 10 eukaryotic, it generally is preferred that a signal Kebifelf® be
encoded and nost preferably that the wild-type |IFN-(3 signal sequence be
used. Once vwo3@uMdeass (by synthesis, site directed nutagepgsisSioDbz@iot her

met hod), the nucleic acid encoding an IFN-(3 therapeutic is inserted into
an expression vector, in which it 1is operatively |linked to an expression
control sequence &pNApqiakeerdcodingaplFNsfihemapeaufic inyeorkimyldotMiljoIndiRRapeUti c in

t he desired nsformed-host. Pr.oper assenply .may be confirnmed b

nucl eot i de s?a\g\e% ?errllﬁ? %?teeg ordlegc‘: f'E‘P ?fﬁ%%‘f’%é%‘%ﬂ&‘%%ﬁ?%‘g%i‘{r&ﬁe L 53°‘ﬁ?1 B ogi cal Iy
active pol ypepeéapaizedibipths udll chbies fdr@gjiression bthé IFOBP kheraPéutics THEJignaknown i n t he
art, in order_ to obt a'bn R;g%h.jex&ressi on | evel s o{ a trapnsfected gene in a
host or host SERF1°C MK 8° BFOKHY PHTs T <FEONC S & Fambiaiiop of the iy Sighal sequeaces p15t i onal
and transbat weha&hovaxintiesst, and sevendl differedE6lide a6 desciidedlin e art. Bl digamict i onal in

t he chosen expressi onbhgét. The choi ce of ex_pr,egjsi on control sequence and
expressi on v&Rgice fay pe bt adatysdhe- nafaliymgeuring FN;Bs fhciaplpsionef gisigaal v ar i et y

of expressi ORediae AMRAAI IR #RldeQRE tdHaVe BE IFNEPReRBic stald honSitRr €SSi on
vectors for eukaryotic hosts eukaryotic host cells, 1nclude, for

] €. 9., . ;
exanpl e, vectTSPELPEFHGEsIn which s Beducerh £ WA chasen celivare prokarydticoite@wally ishovi ne

25 papi | | ome pfdrida thap-ahe HRA §eH§en€é‘ﬁBt€ﬂ%@é@£§daP§égﬁeH§e. 1Eth chosbdWR11d £ | OWi ng
vectors: . pc |/ a pcDNAI /'neo, pRc/ CW,  pSV2gpt, pSV2neo, pSV2-dhfr,

pTk2, pRIIne GUkWWSmG)i gepaeHyys pskcted st aaﬁalabqqggfn iepeaded andmgstpreferably

Al ternativel Yhat flgWiMaiheMPR-Figndl delRBs bedaD as the bovine papillomavirus
(BPV-1), or Epstein-Barr virus (pHEBo, pREP-derived and p205) can be used

for transient exppgsds@mbRi (B FhBEdsS siteHirBHEkPhM M ehbsisR bhother TeBodjathé OUs 30
met hods enpl oyed in the preparation of the plasm ds and transformati on of

host or gani smicleigpeid grooding AmTTAN-B fherapeutia jsiinsertek infgap axpressipr Hestos inwpickEsi on

systens, see; : . i . s :

PCT] 052003 030R0 et ST peiqridytol eafns SRR SPASOIH cch and

Mani at i s {5ColIEN-Bghérapgutiin e desited tivonsformes hast. Ryeper 459@ubly Ohy p¢ eonfimied band 17.

Usef ul expressi,on: f . i ] terial

ol asii do. " sudR P ek lhg, RlOR by PSRRI B8 T Brss

pMB9 and t heipolygeptide &t d spdable Bostwrdhest célb sis ip wellknowinds the @1, in ordetto gbtaiRP4, phage

DNAs, e.g., th : L I . 89, and
AHERARHE T Wt e in PO HoB TS oo Endimont BV

ot her DNA phages, “suc an ament ous si ng d DNA phages.
Usef ul expr esperativelclinked to tfapscripionst and drnstationad pxperssiomeonirolsaquepdeathatiat  and

derivati v t . : or insect cells include pVL 941. See
2 tfﬂrﬁ&?@jl m,tyéa'{o%ne ﬁl‘égcs)fgn%g‘)&.

al so, Cate e "I'solatio e Bovine And Human Genes For Mullerian
| nhi biting Substang@cdd of expression control sequence and expression vector will depend upon

the choice of host cell. A wide 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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10 Expression Of The Human Gene In Aninmal Cells", Cell, 45, pp. 685-198pt£C 2006
(1986). In addition, any of a wide variety of expression control sequences
may be used in these vectors. Such useful expression control sequences

i ncl ude t hgy@¥PiBRS4cON control sequences associ ated w FET/%EEOU%%E@' genes
of the foregoing expression vectors. Exanples of useful expression control

sequences include, for exanple, the early and |ate prompters of 15 Sv40 or
adenovi rus, tlsbomigry Mymnab 2} Edh d.tby Sambropks Fritsethand Ma@iatis (GIRCSsing Herbor t he naj or

oper at or and [RbSHARHFPredsC J08) EhafterP@gA 1hanbda, for exanmple PL, the control
regions of fd coat” protein, the pronoter for 3-phosphogl ycerate ki nase or

ot her glycolytic @@Zﬂi@ﬁnesﬁdh&ectﬂfsqm&&ﬁl Rdsts3fdhthe RRAHPNR AR lasfid), suchPhOS
t he pronoter t he yeast a- stem and ot her sequences Known to

control the &BL@&’QP GRmd °‘@}b|‘fg§‘dw Cﬁlr kBB PPR3ZBy pMﬁRaqa%@lr derivativess 20 or
thei r vir usesyid@Mst\aige pl4Smias¥HiNA RIPA rpia%efm&@é ﬁ@mﬁ%ﬁ?&%%b&%f may be

used to produce I FN-$ thera eutics, including bacteria, fungi (1ncluding

yeasts), pl arktegslaapds e g 9, and, pther A Phages ik puMa3 and fitementens fingler cel |

lines, as weldraifed bmmﬁgéy Us@nlemla@m%ed%@m %ast%éﬁsrmélﬁﬁethrﬁ& $rdsAfd ude
strains of E. c¢qli, , Pseud gls Bacil|us, Streptonyce ungi, yeast,

i nsect cel|'s 22f8erivativey T yastors forinseet oalls inelpdy)p SlrrﬁPe s Cafe efch as

Chi nese hansta] "Ielaiof df%@hoﬁﬂaAﬂ@HﬁxﬁanC@énhﬁoimmenﬁqmmm Sudstande ARAgr een
nonkey ceIIs uch as and B and human

1, 7. BSC 1. BSC 4
cell's, as!@el xPEés‘ﬁPQT?%ec%Wﬁ%eh%%‘E‘élQﬁyF EFIEA'SSWC‘F?SC"@I(F%SQ:an be obt ai ned
fromthe Amerlcai %iﬁl IIect Eﬁé‘ 4 Preferred _host .cells for
ani mal cell expresStEHon aﬂ"é{l° ﬁg“ JPRGY op&PHtiol seqpeneRsanay be ugeddn 4
pa(rjt i cul a(rjl yhthése vEdthos. :Iﬂdl K ¥se(fid xpredsion 36nttol sequentds u&hﬂaﬂilé eﬁ;ﬁret&i@ﬂ EGftrobe I
under stood that not a ctprs and expr on contro ces W '
Funct  on_ equatiyigs o sERi suh steh il B lyane Srsten 1500 AR 31 vo
2004/ 006756 R@ﬁ%ﬁ&ﬁéﬂ&%&&&e@ﬁ%ﬁiﬁﬁmﬁe fd‘n:kelvcatuli}ﬂelr theichily @tldllatbpreinstedsnct i on
equal |y I t he sane, e n sys one of skill in the
art may \é\i{ ‘@"‘Féé"ﬁ%‘ﬂlsa%ﬁg g‘e\%’é?'s °§\;§ %re]é?%ﬁsfﬁln f B equences
and hosts wi tditﬁtﬂtorlaﬁdjptemeteﬁegioﬂmﬂphigeddmbdl'ffer exemple PLsheamytolregidas of fdt he
ability to cont at_co e ex ssi,on an her
protei ns enco®d f&?l“tﬂgpvgi? fmgrsrpgﬁ?h%él ra%ﬁ?‘iaﬁeiogtﬁ’r%"ro@ “Zyé'ﬁ% °d al so be
consi dered. Fabtmetesrythead plpnsﬁfamsas eg., Phas, mmrohmteraxfﬂﬂwyﬂastt h-matmg swtemtandan
i ncl ude those hat allo codi n
ol 1 ed - no gpRess Bevd eptesh BF Blereifrt Keter O B Rh A F St e
art. They2o ncbmhiagvﬂuses,andwanqnisepmmattons&eradﬁl e to be anplified by DHFR

anplification (see, e.g., Kaufman, U. S. Pat. No. 4,470,461, Kaufman and
Shar p, "Construct iAny s@itable Hdsttudychre uSkdty grodiics [IEN-8 ﬂquﬁﬂicaémludmg 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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10 cDNA Q#oe2008p7§6i s OF Signals Utilized For Effici entPEX/IDJSHES/bmiO Mol .
Cell. Biol., 2, pp. 1304 19 (1982)) or gI utam ne synthetase ("GS")
anplificati on see 122, 464 and European pubZZQﬁQ&OOB
appl i cati onNgH ISWH)"“ hPFfS &@qu%@llsawelbx/ﬁh dhespp cuuPsionIsyamuBPYEveT oM ar | et y
of factors shaulth baf M mkeASLHAIRAmoFRERE: R Uhreds O cgﬁ&?ogpé fiendel'®
relative strengéh of the’sequence, 1ts 15 control abl s

conpat i bi | i e84 hestswithaat andusakpmn@@qmemeeveemmmgmmer, tHéNbelty tolvenagleut i c,
particul arl So e Host s shoul d be

sel ected b%/hagor%l derbgflag%{hgg ng%éespﬁl °§§ﬁg§‘t@‘%{‘ {)é#l%ﬁgo? %d lfbh ﬁthgésucbect or,

t he toxiZi tyntdfflot!maqkmchhould atso dve dorisgierday thaafﬂ)dk pmqamdcreao@fortdse in this

i nvention, their aracter th lity to fold

pol ypept i degwggtil%lg{; “(93 eﬁl 41 r%ehlbé%\l eé‘ﬁddé’?g tgﬁ F‘ﬁl\ﬁgé{“?’@&%? @r\’ﬁﬁf‘g’h%ﬁ d the

20 ease of ﬁwdpfylrﬁﬂiblepr&@ﬂ amPRAMIOCH BrSare QAR Unbwh e b eTRN AnGRRURRCES.
Wthin these paraneters, one of skill in the art may sel ect various

vect or / expr E<3NRIE, Vegigrtabls to bp gelitied byd JHFR amplifieation kse ottt Kamiingn, diprRsts t he
desired DNANGEHUENIEE I@ﬂfmzfn%clggﬂﬁxﬁt *c%s@&cubﬁl o'f%rﬂ%%ﬁ&%ﬂ}'%y Qﬁ* fm:' R&HLLW €, for

exanpl e, using CHO célls or I'i ne
CHO- KUKXC Bl CWIAFQQRPQ Afnelwme% Ptemals h@llmiqle Efﬁcrlelarﬁxsremoxﬁawoh iGeRdBiobekcri bed

in US Pat t ced in
o Dooui o PRI kB LSl CISP B ARATAL 30, W RS
| ysate, e. gS 12&,46éan¢E¢ropqm$ubb®ad appliddtent3@8841)i n vitro translation
systenf, which is used herein interchangeably with the term"cell- free
transl ation syst gnselecting &r exptessian bmtmmlsﬁeauelmn, asyesicyroi fiviarhshosldalsodiel - f r ee

extract contain Mi_ni mym 318 s.pecessary. f or
transl ati on*Gt* %esﬁﬁrfczl%:dﬁ tgr RIS A ’lemther 4y S%epﬁh Of&' a"t“?%‘fﬁry]lt Jation systens

typical hy C@mﬁdlﬁ&lﬁg@@ﬁ@n@&@fpahemy ﬁmﬂleasmarmym uehdenEddid MOTFNBI ti ation
and elongation factors, chem cal reagents, and ribosones. For exanple, an

in vitro tr HSEIPsEtGRarticaleryygs retyds pUETBbseperfaySIyotiTes 2 Hasty shopldieselepiod

system may GORBdiRatfn of BRR{cofp A RETERRth thENSen Vddiok, @klc{m)hﬂhe BbblductRNAM]-
proteins or conplexes involvedin tfanslation, e.g. 2, el F3, the

cap- bi ndi ngcedsE)forbintie HNA seqypses of thig ipYeRtier ghelsi saeTpien q@p@@@nm B and
eukaryotic L q RbfAnd ?ﬁ&ﬁné& cGﬁleé:%Fﬁmr@bnn\é%h&I& cgfmﬂe t;leqmrt,rﬁan; ’ g@ﬁ&at I on

systens are well known e art and’include conmercially 5 avarl'l e kits.
Exanpl e80of ease ofpurification o tha prasiucts gededrfer tyrthe DA segiemcesot i ¢ | ysates, such as
rabbit reticulocyte |ysates, rabbit oocyte |ysates, human cell |ysates,
i nsect cell | ysatVéithinthgse penanetergammmositill dicthe art Iy seleet varieuscostombexpreskipy

avallablefr f N Bﬁ?i WSs.:
St r at agene, ﬁ%ﬁ ﬁ{legge@sp‘%ﬁlﬁ%%n% \EEI%QEI ngtg%?]&}—rle g s%gp?]ﬁs.o?] and
G BCO BRL, €rardtatieh emnid larp s¢alefiNAndl culturs,cfor examipley ndingpCHOae RS @tC @ 7 s§ikt ens
can 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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10 be proBc¥84+P47%6 tro, e.g., using SP6 or T7 pronoter SPCRASNAONT}6 O
nmet hods known in the art. In another nethod, an | FN-O therapeutic

expressed fromthe endogenous gene in.a host cell. .The nethod may éér%cizﬂ@
i nserting aSW&PLPaY 8%1'8?1‘256 t‘lf“ﬁ%?‘g?”&ﬁé’t R @Wapﬁ@eﬂﬂ%ﬂf‘l@A%gpwlﬁort he

| FN-0 gene, cémplexesafivalvedus irbhstatiph (R &F, eﬁﬁﬂ{e%wbmeintgmesﬁm,qgéaous 15 IFN-p
gene and recovering the | FN-O produced. A Hheterol ogous pronoter can be

i ntroduced PHERFIER the Cwb‘m@(iﬁééwlqi‘h{@B%?@@éP@faﬁig)tilcé‘_li {Rdepondidali«in At he art,
or al ternat iy@yof intrd RaRlalibOsRins hewal %e[ménﬁﬁ ¥ drftinfl iﬁchme'cﬁ%n%r&gf‘e- The

| FN-O therapeutic obtained according to t esent invention may

gl ycosyl at edvadiabla ki yBeannlestafd: Wep dquilatipnopsterheinhigde ewkeryatic bmates eethtas
produce the,.20; LRRSH I [ t t hen.the

| FN-O t her aB%glttitr%ﬁp?)o%c};es 3&4“1*%%%??3?‘%2‘%@?’3?@@7 tfklgrgeﬁcp) eﬁlclysca]éeslag‘? on the
ot her hand, whedtigemph yxtostsl diyeatestaee ¢dmMagrBially henilalpe fiomosanuldeturérk-blichas

t her apeut i cyproduced he tr.ansf orned . h _ b urifie ccarding to
any suitabl gponr%%ﬁ%.rp'%raﬂilgo&s Bt t(r)ag‘a eg?,&a&ﬁlgﬁaﬂg,ﬁ%lgrrsfé%iﬁ{gnéﬂlﬁggb&s%,
e.g., U S IPHardatIBOWBRILAGZSA 164d, N4AY.SRNAFBPusedn Ny 0 tdnsldioh Systedslcan
5,244,655, 4,485,017, 4,257,938,.4,5 952 and 6, 127,332.. I.n.a preferred
enbodi mi.(?]t , ¢ H’é’ai“ﬁ]ﬁlp"( ¥UPoneEa BlE ST 91T TRIPRPieE 2950 dme iR e ?‘ﬁ’ﬂ"? n thes
descri bed, ertg., in Okanura et al., "Human Fi brobl astoid Interferon:

I mmunosor bent Col uim Chr omat ogr aphy And N-Termi nal Amino Acid Sequence."”

Bi ochem, 19, ppin 3@8kr Aethod HBHN-Flefzdutie ¥ PrRsedtfitfn &E%&o%eﬁu@%&ierlﬁ aand

variants thereof may be isolated and purified in accordance wt
convent i onahogeellii Theomethodmen cemprisg insading @ hetepnlegonp promotes Hpstepm ofeogr aphy,

“htert oron SoORL AR EASEhGIR0E, SR Ho sty G Ste ¥ BBSRR0 0 and
fragments magN{pezene and iceshekiyig e SEN{Opradwwed. UA iheterdlbgbe plomboter catgle a col umm

having an interferan receptor i ilized there see U.S. Pat. No.
4,725, 669) . MduEsd IR Ceﬁ%@er]?‘@?kgﬁ?%ﬁgé‘ﬁgé" Wﬁ‘}‘o& Vigdn gﬂeﬁf‘eﬁ ai’ﬁmf"f‘@é’f’rrent

with a chaotyRkfion dF theProRdtethitlih &1 IFMLF fenggueous acetic acid. The
i munogl obul in fusion proteins may be purified by passing 5 a sol ution

contai ning the fygi r {0y ' .cont al i bilized
protein A or pr o?g% g‘%@ﬁ%@%ﬂ%{;ﬁe@y %aec??/rﬁg{ggg@eﬁéesg enq%g{rlﬁ @?\y %%m?he f usi on
protei n. SeelycbgylatedeoramglyepsyRddsiepéndink qn the hest porgadism luseritn produde3the 3098- 3102

1984); pPCT | i ] . Publicati No. W87/ . Th hi i ti bod
iyt heADbe YERIREREF By i eifpeeRie: e " hep e SN Bereeubp PRYSGLITIER i tn
aqueous acetnplyddslyfited. Eukaryotic cells, on the other hand, will glycosylate the IFN-f3

therapeutics.

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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10 Alter gy boogbys7sd1e i nterferon proteins and i nmunogl obwdMEs2063/034400] ecul es
may be purified on anti-interferon antibody colums, or on 9 2006
anti -i mmunogl obulin anti body colums to give a subst anti al | y pure pzr

By the ter muddispmentsmpaylteypupifiedby passingn eoluféen thérgof thiewgh pcduminrhavisg i ee of
the inpurit r antial purity
may be evi dﬂgﬁ:ﬁfem&ﬁ? Ceg{& Hm‘ltOHﬁ%éd %el%r?@?e‘gis‘rag% g?egj\ésé &f%%ﬁ‘ﬁ%- @tthat has
been pr oducetriared rmlc¢lﬂ¢ mdy ten bb eluEd dy acttercnizeih aeh@trppiby:alpemyl ahe@ionmappi ng.
For exanpl apeut i c be.di ges

endopr ot ei naé@gq"fm%%gné Eilcr:}ma g Zed n%%l”gulr e@%? % Brmehlésgr@ Bf-l%L%nt%E PRSI Eped,
e.g., iU ﬁsolet’@h&nntahhng the ﬁﬂsﬂfr’x,p%ﬁﬁm througth goecdimn md:hermteﬁbs ﬁmmbblhkdde | FN- $

therapeutlc |s bstantl t he 0 ceIIuI terlal

proteins. THEM r‘?ﬁpmﬁﬂ?@ﬂvﬁ B&?lég}“gﬁ{ah c?f PoFongN! %‘?B‘B@E}% rSEf‘5 gorr efers
to prepar at éanpledRerK ! FNtQL UhﬁﬁrﬂﬂﬁﬂtlBQ 3b9313m41954a) P@ampah@%nm%(by dry
wei ght) cont ani nat.i ncheI lular _materia nucl ei ¢ aci ds, proteins, and

li pi ds, andPyHestanle-yWOHLQA3RY: T@%‘W%ﬁ“%@itm%’%‘%‘?ﬁeé‘#ﬁ%m’ FeRYmens it ar

mat eri al . Pga{agﬁéﬁgsg{&wagﬁ&%tﬁqug&gacéulgl}jé,(ﬁ t herapeutic have | ess than
about 2% contam nating céllular material; even nore 25 preferably |ess than
about 199 cont ani/erhatiyelyethe intesferorenrateina endhinemyneglobpliefustannglequias snay fhan

about 0.5; gferred
IFN-O thera erﬁﬁteflgn(j? Str‘rgrggﬁ?ﬁ"g 3%9%&9 & %ﬁﬂﬁ%%ﬁﬁ{@gﬁo&oﬁﬁhﬁﬁﬁt a?herragel | ul ar
prot ei ns ( atogiverasfubstamtirllypureprefem. By theomn dsubstantialky gmaﬂtmamt@ﬂéd thittlee |, t he
corrp05| tions have a 0% I c ti

rotern,  antroie &es B enmBiid e of et S altB B SRR RS ot i
Preferred pmpb&ahdmsdbya&hglemacéleqm@bmeml des have Iess t han about 2%

contam pating pr LN,  ev sthana

cont am Mot i ng briBNeh iasfar el bropdt Gndhifiel st S Hihsats. o83 vepie o 1.
0.01; 0.001mkp ﬂ@@&@x&ﬁﬁleﬂ&mmeﬁ§eutw3&nﬁl@c&09&ﬂ@9ﬁ&ﬁ@t?&ﬁb&8%ﬁﬁse3/ 0 224
40 2 2 DEC 20 6 The purity and c ncentratlgn Qf IFN-(3 pregtﬁtﬁ i ons can be

det er mi ned h¥coand Arplyzsd perrsgesebatiilile, ahéesgiped. gggin o ting

sanpl es to gghyeiectrophoresis, and as described, e.g., in Robert K.
Scopes, Protein Purification, Principles and Practice, Third Ed. Spri nger
Ver | ag New Yor k m@&@kﬁ@%&@éﬁéﬂ”&@%ﬁ-ﬁk&daﬁeﬂﬁé RisObstantiAile fred sk cal

activi té I FN—f3 therapeutics can be assayed by any suitable nmethod known
in the a9t cellulpr matgsial isesyProfeins AR ey ‘prrited prapargtions of NP therapeutiglict i on

of protein JnaSGerMldQd g#@ th nayiy h%gﬂ%ﬂa%t weigf] 2S¢
activities, ! .r Sﬁe% c}{escr?g‘p B e?igéﬁ 4}{, %é an V\Du00?234g§’c‘v Suéc assays
al so incl udeontaxmnmmuubt traterials 6.8y suqlegeacids, proteins, and lipids, and preferably

‘ having less than about 5% contaminating cellular material. Preferred preparations of the

IFN-B therapeutic have less than about 2% contaminating cellular material; even more
25  preferably less than about 1% contaminating cellular material and most preferably 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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e.g., U SVORA/008G6 4, 753, 795), growt h inhibition assayspCEHOS2Bexuenent of
binding to 10 cells that express interferon receptors. Exenplary a%z;ttﬂq
assays are further described in U S _Patent 6,127,332 and WD 00/ 2 %
ability of |FN3 %P&b@ti‘tqoe%e%“?%fdmdi RIRRATRIARS G} ba determined agcspsiingeto
assessed i NmefidEHowHaH Hesart, 809 by sﬁﬁ)%ﬁégﬁﬁﬁéé B84 éléhufogﬁcg@{éqp &S and

further herein. The testing can conduct ed : eséribed in the
Exanpl es. 1QCSP1IﬂNdf98'eH&@G@%l%@?@aﬁowwrﬁ'@aw Eha@elds asinftractive,dhirg  under

the follow g miw@g{%ﬂ@ﬁg )aﬂ\c“e%&rfces Qfeaéh\,ﬁhoge” Inc., Canbridge,

MA) ; REBI F(r) (I Seron Zerl and); BETAFERO\I(r)
or Bferoga (IFN-fg.l ft LN ma . and
BETASERC§I( r) or se@%lﬁg‘? f‘l" ‘%ﬁﬁt i Pl °“%°%§a;‘ ;%ﬂsi?-y%g?? a‘%\?ﬂﬂ%&?“%@%d

REBI F(r) ar knavedioitis arantg huﬂmﬂygieylm)&yﬁcﬁlt(ﬁ'dnﬂlﬁfd-l BetiRbty inawtion of protefahi nese
hanst er ovary cells TAF ar.e, . produced i.n

bacteri a. 4{“¥’ﬁ7§t ?‘}lﬁfi’gd Jég%ﬂ%he\ﬂs? W%W%R‘?#éﬁagep RAIVITES SEhes frrgdbrdiibn
provi des neER@is41308 aﬁdw oovgwlzoswma@m@md; Idcﬁd@fmﬁbﬁ&ﬁbd&la&&?@dsays%&;ef ailure
in a subject h?] trllag%é)ulkeg(to devel op. gl onmer ul onephritis, rrprlsmg

adni ni steri f§> Bl Noy 7 et 93 SrRwILiBH ttlpeaﬁaays &rg @ewweamm o an | FN-f 3
therapeyd i C cells T eR3HEs SRELEBY rddBptrsS Eﬁbrﬁfl&rf’ﬂﬁvﬁﬁ%sﬁﬁseﬁe n8RE ddstfda @5 having

gl oner ul one%hrl tis or chronic renal failure. d onerul onephritis, also
referred toUsas Patgeift R7E3mnil (WQ'00@347acut e 30 gl onerul onephritis” is an
acute, but transient inflammatory process that affects the gloneruli,
resulting in acu'ﬂ@ gbdlefy of [IONS thirapepiks taﬁﬁaéﬁmmmlpn@hmlﬂcanrﬂMIbaﬁ@essa@m

el ectrol yte 4 lity.
Sympt o of “SPARBA SR Setrbd AR A RA Ruorh b BB R RRRLT
filtration cmtdect(ed}lé@,,asslescubeéine:het Exdmyiiles. changes i ncl uding azotem a (urem a,
excessive blood urea nitrogen--BUN) and salt retention, |eading to water
retenti @f resul tIANyBithierageyiardar Ao be partichsatieommmerbialtip tmider mea”alcbvambmmm
urinary sedinments incl ugdi asts;. hypoal bum gem

yper | 1 deRVES: AYONER! UFHi AP e Gromehrdgaalas REFY CEBEA19r th bel o
invol ve gl Ogﬁé‘r&ﬂoog%%é&e@ Slel{Z.erlé‘H fB}ﬁ‘AEFEﬂdN@ fon (AL Qb&gScheFrgl Al

gl onerul onephritis nay result I'n acute or rapi Nﬁ progre Si
failure. AculkerpesiiischafipBedihy Gerntng)s sntBETARERON or Bpdrckk ngnllex;ng]le/e r enal

failure is omon, scenar| at be ter med idly pro
gl oner ul oneﬂ)‘ﬁ?rli%f‘}r%' géc%‘ﬁ?ém&f%al’g c PIE Apqombi h'g‘;ﬂﬂﬁ) glycesyl Etg‘!i ge to the
gl omer ubgr WaldicddSn EhfRESha e oviry Reli) BETAREROR® and BETASERON® are

produced in bacteria.

4, Methods of treatment with IFN-B therapeutics

The invention 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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gl omem on&FhtPY754 ed cells and al bunin will enter BowrrBﬁT/sUS%B&ézﬂfhd pass
into the urine. The conbi nation of red cells in the uri ne, renal Z@WCGZUOB

and fluid h bnor | iti s i.s..cal th riti ¢ syndro

Massi ve | OSSW&?l§ pr 'Ot gmﬁﬁlyonf%lgmstmc ‘fd% %fog %eggﬁofr’éﬁl l4The
nephrotic sﬁfltrelmmte (@lﬁ@mesetdmeelpmdlgb BRang@siticluding hﬂ)tehlllilh Meﬂﬁpbﬁkﬁx%he 15
serum pr ot eb l;arleaa e %&ﬂ% to, | ow serurbl al bum n, pid abnormalities and
edema. Lab ra GF3 PR T IRl reengri g (Iﬁtﬂl)‘ﬁfeﬁfﬁt?"é‘?né‘?fél tReiat uri a,

general |y viiypbri¢midnland @demd; Gbmatasia bid abAb@nd BALAY EBmARERERAINE rEPLe112

di agn05| s of agl}ute gl oner ul onephritis, while the absence of these findings

suggest ~ot H&Fts yaa*h‘ wamemg, fyper ipideraia; anddigidyriat er stiti al nephritis invol ves
a transient acute i n{!,fgrq?”atl on of the renal tubules and interstitium w thout
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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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W thout the anount of proteins |oss that would cause the nephrotlc
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I ncl udi ng tﬁe ﬁibagggrr{égn?ﬂfgi%r%n é@@ LHet%heclre\%/|Eeer(§g“ﬁ%IBgu?lhf'ltisheI
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etiology. A spectrumo Iferative gloneru opat hi es exists, suggesting
t hat di 2f er glpmerulonephritis, dlffuse proliferative glomerulonephritis, mesangial prohferatwe

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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ant i body, Q%% %%ﬁgoma dysregul ati on of hunoral inmunity. -38 WO

2004/ 006736 03/ 02244022 DEC 2006 | nmunol ogi cal |y nedi at ed
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Generally there is a osittion omer Urar 1 uf of ten
aut oant i bodipedifer@avd glbmpruilqmthNe There h@rth@nbrqad\diﬂgnmﬁc categovies, tmdyasnmht@ct ed
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Wi th intrinsmuabileaiin Jaiishé flemeaif bﬁ&ﬁ%ﬂﬂﬂ@ﬁlﬁrane characterize the second

category: anti~-GBM disease. Minimal immunoglobulin deposition characterizes the third

category: pauci-immune glomerulonephritis. The immune-complex glomerulonephritis

25 may represent a response to a known antigenic stimulus (e.g. poststreptococcal
glomerulonéphritis), 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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The end . resylt e rogr,essj ve decrease, i n renal
function, CLﬂamaﬁ%H tﬁa g]OHIGELﬂ?IO%Hg{F@?%%e? %ﬂd'gql?tglg{s are also recruited to the

glomerulus, triggering further injury. Sustained immune complex deposition over months
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25  to years can also provoke a marked increase in basement membrane production. The
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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the met hods sghifkily BARRHBiNIRE wilhaWR IOAALAOETRS PEIHHRANAROBRA4R. 2 2
DEC 2006 5. Subjects for treatment As a general matter, the nethods of the
present 1P nvénpthendisesye ewhich Pfogeanireaclays symaj eraeieenil am whish IE 1B th@meﬁgcs or at
ook O ey SR baeq @ QIR PSR bifing ERLAR, G150 FBked o3k hiffifi) @l 1 S
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A 5 "subj ecneplanpatigy, (WNhandmmhndkdeQEMOmrgswgfbMM@fﬁéphr| ti s or chronic
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progr essi ve | ossAstordmpbl IFNuf dictapenties smiieatsedjfor\tvieatingpemgcmsﬁmm adsosigted f
functioning nephron units, \Wether a su t._has or
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syndrome, primary glomerulonephritis, secondary glomerulonephritis, proliferative

glomerulonephritis, membraneous glomerulonephritis, membranoproliferative
glomerulonephritis, immune-complex glomerulonephritis, anti-glomerular basement

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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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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As a general matter, a mammalian subject may be regarded as having, or at risk of

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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hypertrophy and suggests the compensatory renal hypertrophy which typifies chronic renal
failure. Another indication of renal function is the glomerular flow rate (GFR), which can
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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gl oner ul onep Lﬁtlls chronlc renal failure, or at risk of needing renal

repl acenent S FMEN t he subj ect has a GFR that is chronically 5 |ess

th bout 50 t |1s |
Thae, - a20suny ect VRuSs itiodsind R Brisdpbm e BloprLE e Sy BRE fhbE Hhas o G
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ess than formulas may, of course, be employed and tables of standard values may be produced for
25  subjects of a given 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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i's knowqst 0 ghehiteAbARh&iofhi fphihtubfs off: iRalthy b diRir@ise Si7diRF QfbjsctaRd Vi ral

i nfections. Exenpl ayg_w ral infections incl ude hepatitis, e.g., hepatitis B
i nf ecti ons. abevesthehiskiisaeasiierad greater axghevambsit of famctianal paphegpe decrqases further.
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PCT/ US2003/ Gi2itds RREEE266 Ghandibowtdl), e 0% of thahuriber dorta spnilartbat healiy be

treated wit Qul.eFN-(S or a viral infection causing glonerul onephritis.
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Vi rus, g., hepatitis B or..C vir I erel he. rul. itks was
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carci noma. GailurgloftedicbO RS r@abePREGAELS tHefaph| GBisiEpirticularly true for those
subjects in which one kidney has been lost due to a disease or condition which may afflict
25  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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| NF- 0 t heW 88l (0%6may be admi ni stered by any route thatPCEUSHNPOIIHN e Wit h
the 10 particular renal therapeuti c agent enployed. Thus, as apprOPEIB%E%}OB
admi ni stration or parenteral, including intravenous,

be.
i ntraperit oﬁ%ﬁ?tq‘aé‘?lﬂVF@H'&'@“?‘?WP%RP&EQEF%@W EN-Bpr a yiptipfectiongaysie, | n
addi ti on, agiRhshiBhian ﬁ&%r&?ﬁ‘gl?%x&ﬁﬁlhﬁ%ﬁeét@in@ﬁhé 3% g fho 8o 9&'1191%095 the
agent (s) described herein ) hér apeuti cs be nmade nore
cont i nuous b“spatl'il%‘t’lf%végoh@a@tls Bror ICa'ﬂ@IS’I thd‘ﬁ’é@lm thel Eiomestlmwtphnhs Vasowt a
reservoir (e,9 b r e,
bi oer odabl \é\@%ugr%il %}ﬁ% %’Lﬂﬁ{lpa‘hs ggdhe aﬁﬁﬁho}’g vé%?fe%ﬁ%raagglc’?ﬁh Sﬂgk%tg“ay%#‘b
i nvent | on, bN:SL(bFCE henagmdtkebstoajle'eelpn gbmembingpladisicaised by edlrplanfecttoar ahly. The

term "paren es .a rosol ubcut ane

i ntravenous, Jhgxr ré)rfd%g%rg’f g‘?e st ?eﬁ{&esg? thlag e %eﬁ‘?ﬂa%@w&?ré?m traster nal ,

i ntrathecal carcmbmahepatl c, intralesional and intracranial injection or

i nfusi on techni ques. 20 The agents of the invention may be provided to an

i ndi vi dual by a table rean referably directly (e.g., locally, as by
i njection orB toiSJ 2 lﬂt Ofu%?—o——a- ti ssue locus) or syst emcally

bar onteral 1y, - sublF-Bahagpefied hpureetntia i AReshl bl Rlrdbseihas

admi ni s{g at p&ﬂcummnalwiﬁeuﬁé iRt ebplyyedo MAGS, 9©SppRsiriateDid i SHAIIAGHES) #ol ut i on.
The solution is physiologically 25 accegt able so that in addition to

del i very of Ofaher m%nt?réldma&@mg 196a‘teﬁ@wsla pRegitoneslandgenal intgrapsylawsuigs pf

ot herw se agﬂﬁﬁ%@aﬁo@fﬁ%ﬁaxtxbﬂeadﬁﬂﬁk%% Ma§ 'b€B§r b&&dﬂﬁﬁnj’é@%ﬂ%%f!%ﬁié@f fgal ance.
The aqueous nedium for the agent thus may conprise normal physiol ogic

sal i ne (e. gagenfsPdescriediherein (SMIFISHE tﬁerzfpenylcsx‘ﬁmgaaymsn(age tioes eqpbuous by ar e
preferablyam as..a S naceut | tion .
cont ai ni ng a 6%%‘?%%?5‘15’?‘ qt?neafa%nmﬁtr% gﬂlcz:%lrr]i%%arr& 06} hl%ﬁls &n&%ﬁk an of " th
numer ouss webhg)lon mwmela(e ’, erbsoercsdabh implamiats anplastad pwap). asrmﬂmdec@mmgtoed
sal i ne, dextraose, et hanol e.like, or co tions t her eof .
TRE-R 1 her aBtTitoR R heinpouss S50y Boay st eARRONTENBA NS BT DEC. 2006
prepared in '?ar@&gmpsals bt BlchuRle O £rR0E stculiiMofs, RhthREnds OhBhRSscul8r, 9., for
stabilizing the | FN-(3 therapeutic. For exanmple, |FN-p. therapeutl cs can be

m xed with antscavienlar, pirasymawiel intesiemeb invedieeal dnahenatice wiplesignal apd | FN- (3

t herapeuti clﬁt&gﬁggﬁ;ng%mo@ sidelRfugut i cal |y acceptable carrier. The term

“carrier" as use eln inc udes acceptable 5 adjuvants and vehi cl es.
Phar maceyt i cal | Y ThE GEREAR e BEtof Iy b PoviEl P Max%umwm suiBRI ABmEUL i cal
conpositions of this 1 nvention iIncl ug but are not Iimted'to, 10n
exchangers, pedfernbly alireetly(vign Upsatly casrbatinjection of topicel adgunistration e efissue losudh as
human serumg f t yci ne, sorbic
acid potasd) @m&g{g}ﬁdglg (Qg bifenBHRS P BGAF). Whdle AR 2BARTAB AL $Fovidth
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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partial gMWMIcWpH/BE754 Xt ures of saturated vegetable fatty BCT/@S20002234Q salts
or electrolytes, 10 such as prol am ne sulfate, disodium hydrogen p f@@@%ﬁﬁ
potassiun1hédro%ﬁ] hosphate, sadiumchloride, zinc salts, colloid

silica, nmagRE@RGMR F%‘PP?%%&“&O‘";BBWWPWT HAFE PHET RIBRIS, €. loT sibikizngthe ed

subst ances, ]In@lﬁ’tﬁ&lﬁb{él&@el:&l HGRiple, FAA[ W {u*&% Me&gJCtE%lb%

polyacrylates waxes, pol yethyl ene- pon ypropy ene- bl yners

pol yet hyl ene gl yggénc?al Aftichmpbatio iy K08 U3kl TANQT bl i@tt%%éhré?\rvﬁgfﬁnyggn

al so be adm ni st rmo i'very
smal | uni | apharhapeuﬂesli)cacssgtaﬂlacgeeruﬂ‘hb mml "banewasuaeﬂé\sremdcludaqIat:debamel | ar

vesicles 0S0 r ned fr v hol
cont ai ni ng c‘ﬁuvaenrs{eénro [ehicl Fe gﬁ 2rsus yaccﬁ(? e mltﬁ some
enbodi nment Sphz&‘maf:ctdtmIQforx{]ioﬂtlﬁhSCrﬁ'mﬁDﬁﬁéﬁtﬁmIn$cllhi,éﬂthﬁhl%dlov\hﬁlhediﬂ6 RgUEeoUs

solution of drug to for id|ayer encapsul ating the drug, as

descri bed i f*Y2 erfﬂﬁ‘ﬁ‘m‘% g%‘? Ssgate. lleﬁ'%l“("lSE‘“B‘rPrWﬁ}nFaﬁ%f%astlﬁ‘é}aé@?mWay al so
be coupl ed Wibkiis Pubs} QibPRABEIBIH a8 phdspha&t glpélﬁe sgﬂbib%cﬁﬁb&h@[u‘ﬁl sotbifd) pol ymers
can incl ude poI§V|nyIpyrroI|done ran cop

pol yhydr oxy prisigl#ly¢ruids aeixipres of éPéurﬁﬁ% ﬁ%ﬁetabﬂfoﬁa%‘}ﬁd#so%%b 3its05 plseteatyteephenol |
or pol ygt hx‘!xaﬁ%%lslﬁﬂ@swfa&éldf%dﬁﬁkb@tdwgehgﬁosgh F ggalsgm, %&roé&?hqétﬁéﬁ, The

IFN—(ls or variants 25 thereof can also b to protern
éxanple, r ee@cptlmrchbmdcezmpssaﬁmoww miliga, manesmmrtm;h@te, phlerwmﬂmmhd@m

variants thereal e%%@%b ﬁn&%@&ﬁ s?{)lugl &%%Qpa%gioglwl&gl ymers useful

i n achieving con rexanpte actic acid,

pol yepsi | onpobzpcrglaaist oIS, Meﬁtﬂ@bmmgyobnhmlwemwpotymeyaapd)lhﬂmdemglycol

pol yacet al s, gp ypghydropyrans, pol ycyanoacryl ates and cross-1|inked or
anphi pat hi c 2B §8R @bpol ymers 30 of hydrogels According to this invention,
t he phar ceutic a.st ergpe |njectable

S
preparat on, forﬁﬁ%ﬁﬂgQEO%ﬁi?ﬁiﬁFé fﬁrg%$§ﬁ|§mgaﬁ%8§g”8?f PoUS -47 wo
2004/ 006756 dE’ﬁJﬂ'drjdm Suh44 Omall RmDE@HaO&&cles,Uagemﬁlaﬁmllarﬂ’emslesm&pens| on may
be fornul at ed acco di n echni ques n the art itabl e
di spersing &4 Ilame 1?'? g‘ﬁt?ﬁt PP ﬁ%‘blé‘?ﬁg' %‘6@ ﬁﬁ?e%ﬂfeplié’f&%@‘é i nj ect abl e
preparation cHﬁMmﬂlgS&on@teﬁ)l ssrt&fymrﬁme Rr ?ﬁ@@mﬂy&ﬁbm{eg O s@fne%ﬂmaﬁﬁm@rh in a
non-toxi c parenterally-acceptable uent or sqlvent, for exanp Elas a

sol uti on i n Hmpfligidgagpogents 1§ hxdited Vflﬁ@naaewaf sqivtionafkrug te.a f%’dhrg ¥t s

that mayzobeeﬁsa%ﬁx&s’g@ewssedesa@eamSSPatsnbLstmrsaand i sotoni c sodium
chloride solution. In addition, sterile, fixed oils are conventionally

enpl oyed as a solpqys o%ax%&nﬁaémﬂam BéBoupted with sSuthe 5&9&&5 adBYgdaibfnd
fixed oil may be enpl oyed including synthetic nono- or di-gl cerldes Fatty
aci ds, such 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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injectables, as do 10 natural pharmaceutically-acceptable oils, suc? @gc
olive oil or castor_oil, especially in their polyoxyethylated vers % 2006
These oi | s&ISpemsivas s Swswwnm feepulatedescewsinedp techniquergknowhan theattcohol

diluent or lispeksmRiie E’Jaﬁlcgrsmuttg Gfin t§ﬁ%9§;‘eﬁdlﬁ%?ggﬁ%%‘ LSRR ifidhrarte

therapeutics may also rven For “exa
admi ni st er epreparatign/may elbcweasiclelpurabdtéldw&@eOt@l.tsmns&mnelnudmngq but not

[im ted {0, ,6aRsHeSecd B0k AUSOUS GHSRRRE RUSoaP Al 1 RS b Lhe

case of tab carriers connon
| act ose andAowony tietareitabld vihidlesand sgvagethitspayshedmpsyedagnesty Rigeear ate, are

al so typicall.y. add tra in apsul.e.form useful
di luents i nﬁqlé(taoe’al gdfott)onéc %%Hm&l?l?l%‘igcsé’lﬂ St ai“c%gmowsz?tﬁ%%‘@gﬁgs Yfispensi ons are
required f Oborﬁéﬂionuﬂﬁemphgecasstd soBrehN@Tsegherdihg msdiaMiFon &k Mirpdve 2Ry dRMb Si f yi ng

and suspendi.ng, agent desired, certain sweetening, flavoring or_coloring
agents may gT“’sdoOlg’@a}égﬁﬁ‘Bploﬁ"?ﬁj;‘F‘E]aﬂ‘P% SYIHhERE apAHPT Cﬁ&t@ﬁ’é‘?snﬁ?ﬁ}a‘t »B8haged. In

a preferredopihed amants,glﬁentﬂtrﬁat%s WRMs@l inthepreRation dPiutibRd, Aoa |1 quid
conposition COITEI’I sing a stabilizing agent. The stabilizing agent may be

present 1@t a#ura poeyficaliytagesninbly, Gbn BIgk a%mkVB)Pﬂv% icasfiar odl espheialiyErtleinor
vari ant t hegagtcﬁyg%teg@eml buds? ke BREGS AFRYspRANAH reaycartg))c%ﬁtaﬁfaetf%ﬁh as an

acidic amn , utam c aC| and as or arginine or
gl yci ne. | f chauealsehe dilienit pxydisppesant. i s argi nine-HCl, its concentration wll
preferably range between 0.5% (W v) to 5% and is m)st preferably 3.13%

(equivalent to Wuﬁca}icnﬁpmﬁd(ﬁk):ompﬁsiﬁgtwl?sﬂ} atc'raipbuticaglaag&ntbeigs/egl yci ne,

its concentra Wi | | era r.ange .bet ween. 0. 5% 0% and nost
preferably & /P? Etﬁ‘ﬁt’c‘t’b %’é‘ 981%‘6'02 .a}fc?‘ﬂéb\i\éﬁ‘%f %@fmpr ef erably
70 mV) . 15f hﬁmd&tgabmlnozhmgeca@empsmlss, wbtasamxeomwdpenhfbﬁs orGONGienY. Mathieon Wil |
preferably rangg etween 100 mM to 5‘9‘?‘ and % efer%}ty 170 nmv
(equi val ent ©356 9htaRfels I9BPREWE: FBRGS W raffrﬁoT“Zf’f%‘tSB laginge ARLEOThr ef er ably
2.5% . The araatlemsﬂcdhagggen@sf SRS GAbha DAt alre,FaisJ ean lde@NForlopgr eof in
the liquid -48 WD 20041006756 PCTI US2003/ 022440 006 fornul ations

i s from aboadmBistigrion utaefaa%@for%tﬁe@tl filuenig l’bc'rl‘é‘teel??t@ﬁf 2pd ﬁE@@ﬁqﬂaﬁtﬁ’Gh range is
48 to 78 It gfH 4 gﬂamt REspBRss afeert&tlfeectomme@ttﬁ@atchoamgﬁed?eapetco,ﬁ&nm- I'n

terms of International Stan ard val ues, the Biogen internal standard has
been st aAdareniulsisingand fuspendiie dgenter Halesitdaterigingweatening.flavpnngericelosing Nat ur al

Foeoti on vaPmapEPabyBaddf RANGS, Honpi iRl AbP I B kbt P e
concentrati on i syl2olblleRb8f2HAR Y. BEvAHEI ARG pthalllal 2lifgaagent is

argi nine which is Incorporate
composition comprising a stabilizing agent. The stabilizing agent may be present at an

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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aci di ¢ f oV 08#/gléAsene- HC1) in about pH 5.0 sol utions. Aceoraisngby2440
poly-ionic excipients are preferred. Preferably the |iquid conposi

)
contai ned within a vessel, e a ch.the vessel :2625 2008
surface in é%rmuééltonf’/\ist%rs?r? phout ?Oq(fﬁ/ﬁﬂ f%g tlgzgo g’ﬂleg“\’/ﬁe{eﬁegcﬂ%te’étﬁ“a? rangelrt to
| FN- (3, e.g48tsi8 pgﬁmembmemmsy[ﬂ%feﬂ%di conicattaliph BrdoutBogim/mibr & ernfogr red
iti The qutlon conprising the

conp05|t|on have en_ 4.0 an

st abi | i zi ng % QEﬁFmﬁggg gVéﬁﬁbW§Eﬁﬁ?nHE@ﬁéﬁ?BBﬂﬁ psegn sisadardigedipthepeen
subj ect to aMMOSRtefRANbRI Stdn@ard IS [HisFfbrof, Naﬁ@m@m-@m 55 58 4Rk @d%angd 8f The
organlc aC|d and phosphate buffers to be used in the present i nvention to

mai nt ai n3t héopanirgtionda IV 4foga 0 Srmbipisetionyobne) isfserpebout  IMLAtp 19 dfEemlshg from

about 4.5 tgq, Hire@con mesio, peferably 5,0, can be conventi onal
buffers of orogsgﬁgc gcfdscegﬁaglosa ts thereof such as citrate buffers (e.g.,

monoSodi um ¢i 1 apfrthlo il lok A bl o i Ehehink iRl 3hcol gitrate

mxture citric acid- rmnosgg&ummtrate mxture , SucC nat
buffers (e. gridicsioue (anginingdi@) inoaboutori é;ﬁ]sglut;@mna&ceormngbupelyﬂgme @;cmlelts

aci d- Sodi UM, gl AL e AL S 1aBGERAL S LoliaRrl AT SUELAEL e, Dkt o

etc.), tartra%r ers marae bufters, uconat
buf f er s,10l adh athichbhe fessed haspimsﬁab%&oﬂuaﬁtfv\et}she bqdd thatis abaedwith e nmtenab

f.urther descr 28007. | ation Cc

b epar ed as TREEETHR o En SHEPBerPabErT it Blerthind Bhe ot ot @Bortc

buffer at ptabe QpHu)e@vebﬂﬁfoehd hazvrmg splogde¢oniprying dlie §abalizingisdeyt habeen

| yophilized, in which tﬁﬁﬁl{ ffer cludes IFN:- (1 and at | east one i ngredient
sel ect ed f mesierehly nosbeemlyophizad q{eﬁf) subjsst PO E ST CORTPEHREGESS ¥ %¥nd 70 mM
gl yci ne; (C)prdpathtio bhdétefané. ne- HC end 15 ng/ M human serum al bumi n; (d) 150

mM ar gi ni ne-HCI and 30 0.1% Pluronic F-68; (e) 140 mM sodium chloride; (f)

140 M sgdi um chlge b%@nﬁrﬁdldliﬁd H&(pﬂéte mﬁﬁwtoib%rddéﬂ ﬁltmmgem ﬁhﬂ@hu()ﬁl)o 140 nM
sodi um chl ori de and 1% Pl uronic F-6 -49 WD 2004/0

PCT/ US2003/ opaintain the pH myethe pangg of ahquj 4. th ahout aze%mrféereblvﬁ&m 9 4eils 1FN- (3
or a vari antyphiyey. ?%d m%ZPpr@fMaWJﬂ (‘}'tcmé:co%%rﬁmnﬁﬁﬂfféégf Higaﬁe%amrfays%@x' de,

the liquid preferably not havin preV|ous y been ized; and (1ii) a
20 mM phos pHhberecfisu¢lf asrcitaate pudfers (e.g. ¢ henopediya citigtpydi lpm eftrateapix(ure etric

previ ously N e | & | east

one i ngredi gagfd]tr}ssgﬁgg&tjrd&%q! t.W@ JI@ ?Jg%rﬁdawdgﬁf{r?g& E§CS t?'g(g{}c qaNM sodi um
chl or i de2tandufrsikig., glllq,cuummd—ﬁ’meb@dem TIOTIPTS nuxtomssuatlam ancrdeslodmel Ipdtoxsler bat e,

e-9., at 0. QR5YW.Y Ralyse

1s0(tilum succinate mixture, etc.), tartrate buffers, fumarate buffers,
gluconate buffers, oxalate buffers, lactate buffers, phosphate buffers, and acetate buffers, as

further described in WO 98/28007.

Exemplary formulations, which can be prepared as described in WO 98/38007,
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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| FN-43s o¥f 2B8/M615ul ated in dry powder form which may WT/HWOH&N%
solubilized 10 or suspended pri or to adm nistration to a subj ect 2 5[: 2006

PEC ar 6 par | cul G Py BeEPe Pl AeiosT iy B ok S R RGal a8 B8 L ¥y

PCTI US/ 95/ 086éand lmml\msadmmdgd:tomiaj thehmm@rerfmm notfhatzhg$>rdvmuaptbe@n may al so
be adm ni st re hQ%, sal aerosol or inhalation through the use of a
nebul i zer, er inhaler or a netered 15 dose inhaler. Such

conpositions ar ccord' to hnpi qu wel | - in the art of
phar naceut i cal a?lff)gﬁ Wtﬁjé@?% be% C’ H\Sg’ §§r }?BV‘ﬁtpf%?f\éﬂVﬁo%al i ne,

enpl oyi ng btmi‘)yély ahmlyebh}&&edQWmefeuSﬁb b@ﬂﬂér&n&ﬁ@s EFN-Blahd B35t RO MBfdalehON
pronoters to enha vai |l apili t f1 uor ocar bons, and/or ot her

convent i onafelet "P1 3) h‘f{) M *Hg’é‘iﬂ"é’r% Tagd £0)elP0anM sadiumrchicride eud sMher
enbodi ment gRBResi tions containing a conpound of this invention 20 may al so
conprise an additional agent selected fromthe group consisting of

corti costeroi ds, prefdibd cdnifdsRIORPAIRS inBlade pATPROAORL RRY, 26600495 w/Pptliysoffateaipol i t es,
and i mmunonodul ators. Conpounds wit hin each of these classes may be

sel ected from angnNfs &e{a,oo%efoﬁmﬁéteaimmglg waé?eomawnﬁaﬂﬁaﬁér%a@nﬁu& Ja%ﬂizeas I n
" Conpr ehensi ve Medi ci nal Chem str

er ganon Press Oxf or | an
970- 986 1¢ 19909uspended Biiercp @ému@t@fwm acﬁquegt H@peﬁﬁﬁulm@bm‘aﬁe&swmgat@

r ef er ence. i I Ee
am nosal i cyﬁg;&g{%&é ]('zg?r(\jgi 9%8W§ m?'atEP oér%g?%d%{' ggtsglgllr{nmgwg% ghgv rapanycin
(i munosuppf@23ddt ad PCTAL/ WH608Bhani de and net hotrexate (anti metabolites);

steroids (inhaled, oral or topical) and other interferons
(i mmunonodul at or $he phesmbcduticad cempesitions of thisanesntion miay alderbeadminiatetedroynay be

orepar od by gy 8l B RAAE ARHSH HE ke ST Gy RIAIITRRENE b el

descri bed, exa em ngt on''s arnaceu CI ences nnar o,
A, ed. )5 Mdadke 1ﬂwﬂm smm&mwmomaﬁmmwewtmm& WARKOMAn heDEC 2006

P t al b d U f bcut
[t armuscul & SbPHTREFAVEN GO B ars BRE SARP R AR s NP when 2

subcut ane;)llisr»enzm £166Ho0 Br bther s‘dﬁﬁﬂe p&lsdiﬁtia/m ab@r&ﬂmmﬁn@érkga erfiincBOr € preferably
0.01-10 g at e | FN-,0 .qQne
i nj ections Paﬁalggﬁl%éfﬁowg‘l?aﬂs B8R/ prtaer Spsemtiogis 9"\{@3 V%Pﬁfémgf?ge’“s

respectivel Wecsfighs ardtRdrithibb&hRet mdsiBbhk doAtandl §eonﬂsiﬂha bPdRlidéntiene
approach for parenteral adm nistration g‘ggl oys t npl antation of a

sl ow r ePBas &agrlse gemprisredn addjtionalagent soleet OWP"CEF"%&%QEP@%“& H gprtigotIpids.ant
llevel of d0%@tﬂﬁlﬂaﬁuﬁ%ﬁesam%ms@ﬁf&sﬁw%tp&eub&tefaﬁd imiNonduidBrs/ 95,

i ncor porated herein by reference. be appreciated by one of ordinary
skill in t h&omppundsiyatispeach|ofthese 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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10 conposM® 81498 At ai n t herapeutical |y effective anpunt CIURHB/OREND (3
therapeutic. That is, they contain anmounts that provide appropriat? C
concentrations of the LEN-(3 therapeutic to the renal "tissues or o ﬁéﬁ 2006
appropriate tissdeenfa PJ%FWW%C‘I%IW@#@PM@H@T@"%P%e\ﬁéﬂlt subguigiiepys; intra@pepplagy

al | evi at e pey iBROBIouS injBdtRAE f5Bin¥Rioch® For efank 1834 ] Q3R W se
provi de therapeutic e ficacséﬁ%ggﬁ#ll 63*é%ggeJfgggg&%gaﬁﬂggﬂagﬁﬁﬁ¥%d in
the art, thasebedshvert¢lorbite/khor merequefpnblydsOldEbeg/kpeFNAp, ., PEGyeed i C

conposition he_ present invention w r dependi n an unper of
Factors. i ndf b 5o ath: S By pibds; 0t s oF BERCP R BALNE £ hPkE

chem cal schaegettbelys maybe@@mihisterdd (A TR hehdsy A deftiohdIy, sxappradsenpl oyed,
the fornulation of the conmpound excipients, the adm nistration route, and
the treat mefPrentsizliadmapigiation spplays g Miplatiniesn qfifslop-relepse pryptainedrrcasgd | be
adni ni st er edyglihefhich abdit@ tBat 2 LokdANRYIQF d6BPAs reARSHEE acRbdiMORS Pdet Wi | |
be adm nistered systemcally. The preferred "dosage to be adninistered al so
is likely tdN8pdRd%8rineerperated herghl ygefgrseee. as t he condition of the renal
tissues, extent of renal function |loss, and the overall health status of the

particul ar subj dsWillkssapgeesiategpyioae afgilinpyskillds thenst, theformmilafed or dai |y, but
it, is rre . . m Blast . tw or

thi e t1 Hes ompOrb @ttt eldahical ARG IE AAT IR 0 OhGme MR 0L (o
measured, f Gheyeoontdih Emotnts thegrolide agpréptiatdhcehtrations oOhe TEXHB thdrageatiato
function by appropriate nedical nmarkers Emd/_or quality of life_.indices).
Less frequeribe tgaldipaies of gthepspprgnristedissiien faf 24 ,leq&éwa‘r% mhibik Al Yed.

For  subj ect $ieWiR paRHARNOS 6 Wesfre 16 BE feRal FHRtLAUR Bherilbe OIS thepedtici Weekl y
henodi al ysis sessions, continuous, bi-weekly or triweekly intravenous or

i ntraperit prf:émacv-nﬁwih s apprecipied bpthoscilied & bg atntharencrntadaveihent . I n
addi tioms i noafdeladtdsdel il § Melipbdi@ WEPSsitdal dhedRSsent ihf@%amvaﬂ Lgy of a
sem - per manent st ent fe. g., Int rgvenous,_ Intraperitoneal or intracapsular)
may be advi skeptraling eponamugenshHbersencaing e didsgon 48vacy of ipreleoed@gemthe

dosage regqi 12 1124 . (doal : i Lth a variety
of factors :’Eﬁgf%g[}l%égl%% %‘é‘g‘qsg‘ﬁég‘{tesﬂydg’glé‘%@?éﬁ?‘e cé&gg&g'%gﬁ@g%gyhgcondi tion
of the pati eiotmulatien ofsthe eorhponnd xdipients; direcidiriimstration pente, madithe dieatiment mut e of
adm nistration; .the .renal and.hepatic .functio f the patient. .and the
Darticul ar ot bindne MR mrBE porke inetCafnt P& admifioBRy ity B3
conpound® ofkidides drmereah tapoule pordvieersit il bd ydndhisteted spatémhiealty. t The predareslf f ect s
are also copsidered. ,An.ordinaril.) i .l ed,physician,or veterinari.an g¢an
e | et degro B aamii gty AL s ieSds pata DLYEh SRSt T SRGH8Ral o
to prevent, tHeHhEssOEs, &iteRDT rdnhEfufidtiod1@s,and e dveRl Gedleh stdteybf tHapatticdps ages

of the present.invention, preferably for. pegylat | NF- (3 therapeutics,
P subject. Dosages maypbe admil?ister%d contlmeox?s Yy, or ga?ly, but 1t$ is currently%referred

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., infravenous, intraperitoneal or intracapsular)

may be advisable.
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10 wi | I neageodwesiseen about 0. 01- 100 Vg/ kg/ day orally, @CTHos$w0302ier abl y
0.01-10 gg/kg/day orally. The conpositions are preferably provi degZ %ﬂ @)gﬁ
form of scored tablets containing 0.5-50Q0W?, or nore preferably 0 U§ @g
of active ingredleflosagegegimay utiliamgthe IFMdris selestadar pesardatdeniitheaivanetysothgl e
doses may bg Ws&f:1.858 . %Rﬁ foddi t o a1t j.qp, may be
adm ni st er eddgai Ig/uéré\ﬁéﬁﬁ%l&l’ ﬁgeg Sl {gf?%& gsl?a%d%agc{ngﬁ%g r?éh{%’tg g%nlt’gg%age may
be admi ni st severtyiofithgiconditich dedatefl; thevmute dfradmindstration;rthe anyl aod hegatic above
phar maceut i . CO itions C in 0. .1-0904. 1-709 r ef erably,
oo of -t ni TSR S WY pEAAIE ot s ket bafiosea, BREFES Xy,
course df tbfthdeemamedaofidhe insention pod sansitioitylofithe patieat toside ety aalsbol | oned by

clinical exam nation and | abar.atory findings. The effectiveness of the
Cher apy of GEs, AyaREnsH PoTE e iRt Ve e EHA SERAPER he.
previ ously giessibe BRGIEtERSantudt ofaMup tduiéd @ preRel, boifer of alest the ProYAsS
hepatitis, are alleviated and the extent to which the normal side effects
of i nterfer®iheFonditions | _|j ke synptons such as fever, headache, chills,

nyal gi a, fatiguepfliSsagdd tHeGREEAY inGKiUR PrereryBlly T geghaie@m:mérg@ﬁ&ych as
depr essi on, aresthesra, inpaired concentration, etc.) are elimnated or

subst aniq al WyFm@%W@enzbomwlkm%&/%%@u?ﬁ aereprgferably At i pefledadr al one
or in conbi i i : iti.al ln the
Ereatmont of i adboRbOR age FRIERA, GRYNEPH L ReRorSEEL bfefoohdlinhl?
drugs. Wen0.856400 ug, aroroné praferably \Wo+390 ggle€actiyganeredientt may be necessary to
alter the dosag of the | t.herap [ £S ordin .. Th mount .of
active ingredi eﬁfortaﬁﬁfou?%?fa%l-gg%%u&)%f)ﬁ’eﬁ“&é‘f‘ﬁ Sﬁ%ge %:Og?srrl%e))r/ben‘ﬁs %rkﬁoerlle)s{artl%e’ 30
produce a stamgpoandostaepresntrinnedtionnsayybeddparidenad)daijyon wdellyhaatsirigteatosgd, and
the particul a e of admnistration..l. oul d. _be under st ood, however,
that a i%ec?‘fﬁslﬁtogggﬁﬁa@e 33 be?p‘@ﬁ’f%ﬁfmrdé‘aia?fé‘gos?so&tﬁwgrﬁgﬂ fbb‘ﬁl ar patient

wi |l ]glepend Uponﬁﬂy Mﬂt:hi: %Me@hﬁhﬁeémmgoiélpséiﬁtdishn@y cbhlﬁirﬁl?}—b%%} ?L?ﬁ%’ éhe ,
speci fic conmpqund e oyed, the age, body weight, genera al th, sex, -5
WO 2004/ 006¥ f%/l@e‘)g‘%? getve sambongs of e Bnisy a%&f’%‘fe, IgIEEnty)¢

adm ni stration, TR ®uek ofie dRlechd@nd Ut WBpdiRER diaf treftmedBPthay befdlledgaet of the
treating physician and the severity of the particul ar _di sease heing treated.

The ampunt 6knical examipationgind fabertorygipdiaps o heeblertivengss Af e dherapyoafieut i ¢ or
br OPNYL 8611 fveliffAlis ddtbmfibl bythd Btettid Ghich BR JroGOREY dRBritkd sipfls A ni st er ed. S

The effective dosage and dose rate of the N- (3 t'herapeutics w |l depend on
a variety efmptoms of zcondifion, ag. elieniphepatitis, afe allgwiated Andibe gxtentithvhishAke of t he
patient, th . e r: Nl I 40 be
treated, thg()%%g%:lfi?lgfg&%hoafru#é%%h |'célﬂuclct}%bsg‘gﬁb%%ﬁgéhu%gﬁ&’?ﬁ%&f ﬁegxfuﬁ}ggrrent of
t he treat i ngyplgies fatigas etcDaslagetrilasioss sytehatlated sympouts sGchlB Heprastion,

paresthesia, impaired concentration, etc.) are eliminated or substantially reduced.

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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about 100WRFORHOMEWY wei ght per day, preferably between BEBHUS203/40224%8 about
50 ng/ kg 10 body wei ght of the active ingredi ent conpound are usef u% DM? 606
preferably, an |l F%ﬁ .t.herapeuti¢c wil|l be adm nistered at a dose r %gl nz
bet ween abofthE™F GGAriniEEEH.wale ghtxcrelige dipsermBIption, g thrgugemit ghthe

preferably gangkplyhehNBRNha Rty b IR/ adicRRENistRE Bhhg it 38RUInoant B kg body
wei ght and at_intervals of every 1-14 days. Preferred dosages consist of an

i nj ecti on ofctiypépredmtuayatsodepsad ypon the therapeniiconnspphylastic agept, iffanyavitton of 15

dosages can,pended igEINGHs c§aSminist¥eddm ni stration of the IFN-0
t herapeutics, followed by assessnent of the circulating or |ocal

conoent 4t on_of rhAGHEN: 5 LFHAREILIr ke MBhoRIEL SAf s sbodl mont,

AVONEX(r) is admnistrate subjects 1 n nee is sold
as a | yophi vareeyoffasides; siwhasthematog affthe inkibital, Hewize 9f thefpationt| thé geahope 1

dose: 20 30 interferon-p-1 6 mllign international units (M 50V
sodi um phosﬁﬁgﬁl‘@&@'ﬁﬁﬁﬁ‘%‘& tﬁ?ﬁ%ﬁ‘]‘éﬁyi 9 etri%?fb tﬁﬁ?ﬁﬂggBﬁ‘W‘?ﬂ“Bfthﬁé'p??&Jﬂ 2 25
The speci fi gsedCdridvhé judgmeM\dOERebting pHysitiafl Ddsdgs lededs ofBEwdaM Atph@O0T art , 200

MJ of antiviral activity per mlligramof |FN-b-Ia Protei n. The patient
reconst i t ued®&0 roolly WRieht Rer A3 Prefrelly bpesn 2oyt P epdiakest of nj ecti on

of the hgl gOGExABK: IFREKact Vel conpbuit A€ upe(%.ll. N&Pﬁ{e?eqaok@%ﬁﬁlj’(}g-?gi d

formul ation consisting of the follow ng: Formulation per se: 30 30
ncg (jig) | Birdpeuticawillberadiniinigiere attacdasetangimg betyreen sbaur/0 W)mg/kPBodyiweghdt at e

di i ] i nihne HCl - 004/ 56
bCT! Usz003/ SoA0r S BEfetaf kbbbt Abeiod pickiinant i bl o e
injection pid gbo8t Frigskef todywieaht a1 at anerlads pbaleagbdi4 daysa Ppaf@redidobazds syri nge.
Th tient it h | t i i.ded. or. i
conj unct | on“RER oL BB 2RHOMYHES abs: sgticeiidunre Yf BPRDIAEriE ' S0
NMeg) i nfsamdssapésitan ®8 @etefihed\RQK by bmiiidlalien oD UN-FRRdrapechiti@, fofibwédby S

Rebi f, which is provided as a |yophilized powder and as a |iquid
f or nul at i onassygsmeptefighe iroulating enleesl cerngairaiion of thet TKN-fF Betapepting :

In a most preferred embodiment, AVONEX® is administrated to subjects in need
thereof. AVONEX® is sold as a lyophilized powder consisting of the following:

Formulation per 1ml dose:
20 30 mcg interferon-b-1a (6 million international units (MIU))
50mM sodium phosphate
100mM . sodium chloride
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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For mul at iV 2p&009789m dose: 10 3 MU of IFN-b-la manni tBﬁT/US{@ANS@di‘QJm
acetate pH 5.5 15 The specific activity of Rebif interferon is 2. ?( tg?ﬂﬂﬁ
units/ng, I S 0,200 l\f OS} a%iviral activity per mlligram of IFN— 9
protein. ThEOBXPiENPONEUEHE Pt utes the powder with a sodi um chloride

sol ution (Ow2f4 KaGhjkctoni or to injection subcutaneously three tinmes a week
The formulation of liquid Rebif is as follows: Fornulation per 0.5 m dose:
20 6 or 12 PRFYFN-b-1a 4 or 2 ng HSA 27.3 ng nannitol 0.4 ng sodium

acetate wafgfs fbafulitlin®ah b Baéfégeﬁhﬁalpk&ﬁnéa Jyﬁﬁ%@-’l'ﬁfe'pgﬁedtﬁl p%ﬁﬁé%@ludl

pre-filled syringe and adm nistered with or "wi thout ~use of an aut ol njector
devi ce (Rebhjedbe Jyrmge asrbrovidsd oF usean fenjuncten 8athgn dviatpiactoro Ehggdsmékhedg}e 132

| t g/ week, 560%? *ﬁﬁlfs ly. I'n yet another enbodinent,
t he IFN—(3 ?Ss %AS%R@\T?@I rom %QP@H&?W%%I FN—(3 contai ning a cys-17 to
ser nutation thain ar@tlpr eatbedinhentnthe IFNE-f is ReHifi vehichoim poivided ay b fophilikddN- 30 (3

ot o2 ohoe Bk 88 ARGy Bl Sl gt e Bl PR B Sk g
y.

l'iquid for anmtulan:ﬁapememllda;eectl on subcut aneously every ot her da

BETAFE (rgm t[;%ﬁ\&er commercially -54 WD 2004/ 006756 PCT/ US2003/ 022440 2
2 DEC 2 P ?N—(3 whi ch can be adm ni stered subcut aneously,
accordi ng t gahhigimanuf acturer’'s instructions. IFN-p or a variant thereof can
al so be adm ni stered together with a soluble IFN type | receptor or portion
t hereof, su8®%as an | FN bi ndi ng chain of the receptor, as described, 5 e.g.,
in US. Pat gmlumceéte372 207. As described in the patent adm ni stration of
an IFN type | in the formof a conplex with an |IFN binding chain of the
receptor inpHoves the stability of the |IFN and enhances the potency of the

I FN. Thes coRRl 83 FYachiinfo FOMf inRUBILE N 2.5 ATB! BitsRhig, S SYRME S HOURA €X-

activity per milligram of IFN-b-1a protein. The patient reconstitutes the powder with a
sodium chloride solution (0.9% NaCt) prior to injection subcutaneously three times a week.
The formulation of liquid Rebif is as follows:
Formulation per 0.5 ml dose:
20  6or 12 MIU IFN-b-1a
4 or 2 mg HSA
27.3 mg mannitol
0.4 mg sodium acetate
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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The | FN- Oworeoe@etisi cs may be tested in ani mal nodel s of pgl/osBosbmephriti s.
10 Mammal i an nodel s of gl onerul onephritis in, for exanple, mce, rzral.ztﬁ 0
gui nea pigs, cats, dogs, sheep, goats, pigs, cows, horses, and non: PJF&%FP

primates, mayaiibledFNA, sthidhcap heisdmigistened supprtanseushiy acadirdieg to the i ndi r ect

injury or i éﬁlu}na‘c{upertslqgst@g@&}s' tissues of the animal. Animal nodels of
gl onerul onephritis may, for exanple, be created by injecting antibodies to

gl onerul ar base : int . j del Qxi c
mephr 1 110 15 ( NTEY A0 8 e hoRddf Pz O oo 0Dl R4 S BREAL PR
creat ed by ilngeeptor oigpagtindni ther€bify suchms abBIN-bmding chdie ofithe medestor,as dés¢ribdder

described in the | es. Y, her .ani.ma]. del re .establis by

i muni zas i orf &'t ﬁ%%{lﬁég&sﬁg@@%%ﬁ|dg$ng§i@ﬁg%a??pgﬁgmgratwp Ot?‘hﬁg\{ | at er al
ureteric obsypeddh ilefofol) comfphex WithrIFN biadiap ektin 65theByepier MprdweatRd f or

t heir therapeuyt,i.c flcacy, in causing a 20 cljnicall i gni ficant

i npr ovenent Sf"‘ﬁﬂﬁy 8?’%?1#3\? GXdrTed’?lﬁlngg‘Fpgféﬂ Oﬁ‘tﬁﬁh:ltl‘]' oﬁ‘e\mé‘ﬁfe"éﬁﬁﬁ%%‘t"é‘r ed to a
mamal i an syl Aett coRpBx or AcdVdMBfcopdlidxent ) having or at risk of devel oping
gl onerul onephritis or chronic renal failure. Such markers of renal function

are wel | known iy e pRESeRticd thiyeledbdéEinaRtna lﬂfbhbl@%f %Memwegmsng linited

to, rates of increase in proteinuria, BUN levels, rates of inCrease in
serum crl@at iMammalianimededs ofigtomerdomaphytiom, RURkangde, mige, irats, guasa pigatss  of

Serum creat i I rular il i ) (GFR).. Lat| f ,

BUN/ creati nidééggg%eglﬁqq%bﬁggﬁ? ‘El%sithl%sggé ao(?mgrg [ Earlﬁpﬁf?ﬁsj m% .L’%grfgﬁ"%% & Faki os

f or creat i nianeppropriate dirgit asmdirech injwy of owultitocthe renali tissues sfithleahintal., Admial y uri ne
output, and the, ik see or _exanpl e renner and Lazarus, (1994), in

ror £ son o BPSriefateBienldfis me: SannlE, SR BrERER 30l csont

i nvention i fgldmérilagbasthbntSienttra@, High bhin thotat avitnameded Agdhestoxidesritis houl d

not be canst as |imt) in.any way.. The ntents of | .cited .

et er endds (VISP darbed ks Wi, ebra i Peditt san bapiswad byisiertag re 2006
literature reHyRa8iidies tb e dfkhaRabeftther debthibes hate BRdrgHEs. apflotenidipgs as
cited throughout this application) are hereby expressly incorporated by

reference. TRedelrase establisherd by yumynization with uelpgeys elgmerularhaseyent gembeane

ot her wi se i ngigGahfteral GORMEPLRARN (bRANI ques of cel | biology, cell culture,
mol ecul ar bi ol 0gy, transgenic biology, ~ 5 mcrobiol ogy, reconbinant DNA, and

i munol ogy, whicfth@rrﬁ@q&lah ulifemYbd dvalihtelit6r dif therap) -ctef@éa@ﬂlt%ﬁggﬁraﬁg R

explained fully inthe'literature.” See, for exanple, Ml ecul ar

Labor at @y Miimsally sigtificad imprevbmdny inSestnderskeparkeriof sehl fanctiowatieat i s ( Col d
SPLL 19 et gk BRLaP KoRe iR DD LR AUApD, N
et al. U S. dhahemniondfghritis or chronic renal failure. Such markers of renal function are well known

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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M Weir gndq{c}:wmé%@yécﬁe ,Héé]algA %g{g‘)“{ﬁ%&gﬂ,%*}} a |%Jdt?’g%ﬂele %/ﬁ)ﬂlljggﬁén%r

(Col d 20 SprSush tddhnigoes drabxplained fullpPrets Jite@mird.  Spr, forgxidaploavipledhlaf. | 1986)
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proteinuria Spmngﬂﬁrb(ﬁmabamdereﬂmd989)NﬁNA((l’lemhg OV 61¥mes mahran NS Glowshedzh s
an |nflammt del that toI | ) el esembl| es hu
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i nfl ammat or erlz 0SS ge anounhts of protein in
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Examples

Example 1: IFN-f induces a significant decrease in proteinuria in renal 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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el ther X units/day 1 ntraperi toneall. . p. 6 X
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t,reat ment’ Wagire@APtseRRL. URld dnirfd ¥nodel is RirBLidtited, d\BSinMRasitedigdb) day 7 and
then weekly. Rats were bled at day 14 and at sacrifice. At the tinme

, day 28
of killing, NephrdyDial. G"mjljsplpiltvé”ril%“éﬁﬂ]ééﬂy@dlﬁ%%é- Il 16266 %l i n and
ki dney was snap frozen. The functional paraneters analyzed in this and/or
subsequent ExanplEN-fuesed in thisstulyamsaat IFNHA eomsspondipg Woumno a¢ide a2 5§t of
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gl.onmer ul ar %%{%ég‘ég‘ﬁﬁeéfm‘%&ap ﬁ)égélerﬂa@ﬁg%wé ‘%g?ﬁs%g QH CF“)‘?@‘ Suebﬁuzflgsrt&%rr%taﬁol i sm of
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to harvest. Urinary album n concentration was determ ned rocket

i mrunoel ect r¥plenhakise Blug Pophipipsgand Shpprose dA &esimsy andiBieradBio-gealarermisd by
sul phosal i Cyj i.d- ol i . Se q}zﬁr_ I ALNS: Ig@%' [
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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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B usTM sof b e s TEE Pt ATEE R P SRR AER S aBB8 ) G067 56
PCT/ US2003/ @R24dhfe.2 2 DEC 2006 Quantitation of the %renal cortical area
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ED(A) domai n of fSubricaleTle endpgimedtitest sudiessis eitiar madden déxtt velalingRFretibve
differing fupctional. severity. Si.m.larl. e Il cpllagen . :

i mrunohi st oéﬂ%ﬁ?sst@“ﬁﬁlaﬁwe‘xﬁﬂdzélglbélﬂlbiﬂv]ﬁ‘?ﬁirt’l}/r@?pef‘ﬂ@t90 Sreé‘f‘?gfmq:ﬂf”f‘ﬁ“@gl ar ea

st ai ned.155 GnhepEs killed adddehiad 5e0eeaby BRUEGE tierdamtty Nn(prAdlke QX PERHI0O itk in
measured by immunof| uorescence. This protein defines a population of

"myof i br obl a¥Fyival sudies eaghedibs, killipg fBRIPt  which are thought to be key

pl ayers in glonmerular fibrosis, Quantitation of _imunoflyorescent staining

for  al pha- SMA cortfesraieradin fpq posy sHRG) SSrHANG TS MEERGHTOr & FPERHBIESPIBObsi s
scores. 10 Th&médhYbdatringMibeiar ofosRWRstitial flfnmatory iRFILGRE AndinfBRaH
reduction in proteinuria at day 21 and day 28 in the animals treated with
both doses dfibrofnesing artriyapiescomng s¢ales.di f f er ence in serum creatine, creatine

cl earance, glomenm ar or tubulointerstitial scarring .
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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but no apparent effect on &gsgl{" \9- 10 In anot her exarrple I\FI'N was i nduced
in 16 V\KYrats eight of e treated with rat IFN-(3 6 x 105

units/day i. -lgﬂyé . 1. t Laght of
whi ch were tr eat ed w aﬁﬁﬁe g}léélI %%%@?nﬁ%&%ugﬁﬁtpgq@ﬁa lg%tgr,sgﬁgsp?ﬁéggays
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and 7. Al rats were killed at day 7. One hour before killing the rats,

they wer2® i nj ect &@r thiid dxaidipitl NI 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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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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22 DEC 2006 Tedycsd akday 7 andet dgy L TW‘?‘@S pet@PREBR R heany Hlfgﬁ“él%?ralrﬂﬁf‘%t ure of a

nedi cament  fQ&atihi}@, 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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t r eat mrentwonoqroeyaat i on of gl onerul onephritis in a mmmatCT/u$eoxin+ithe
IFN- (3 is mature. 2. Use of an IFN-(3 therapeutic in the manufacttzrf E)[fZOﬂB
medi canment for the treatnment or prevention of gl omerul onephritis i Q
manmal , wher ei n Ehe dfechafid-f dotbs anmial hede Wasshewn & folllsves. FFAMwas iduded

t herapeutic.in the nuf acture of a nedic¢ nt faqr the treatnment_or
preventi on B’fraﬁlaﬁﬁﬁg%t%rfgﬁﬁeriq‘qt%reicﬁveg 62’&?79?3%" 10 &relOry Goai Q) units rat IFN-B or

gl omer ul oneplebiuffeSalbe. SEleasdufisl WHieHArt B waif Wik, OOREicst iHafadthinls@stfn of
gl onerul oscerosi s, collapsing gl omerul opat hi es, m ni mal change di sease,

crescentic HiNGReiemieeapnraduces prseinvra af daysohandUitoenep iat the jogvespdost pf ENaR. ve
gl omerul onephritis, nmenbranoproliferative gl onerul onephritis, -

anti - gl ofrer ul ar Thess eesultyeftbisdiremplrnd oOBRprageding Exdngrieyihdicate that INF-B
pauci - i nmune I r ul onephriti di abet.i c nmer ul gpat heredi tary
nephritis, &i &rsfgpsnig‘r%lflgﬁmrﬂﬁf%]fai ‘%ﬁ‘?aﬁet’ R ‘ﬂing)grie?yuff roeﬁ ) PiOF f{stt HI2PAR use of
claim1l or Zlomshaseprolifgtaien,ad wellep bkdduttion o isfeinatited BN B)gl, Rn@aaam
consisting of focal glonerul osceraosis, collapsing gl omerul opathies, mnimal
change di se%%fPP]&%gééé‘é‘ﬁ@%*’@?‘lﬁn@lﬂ‘lﬁdﬁéﬁmﬁbﬁai“§e,d tﬂg‘ﬁﬁr?-g-i e¥Hdr one, nephrotic
syndrone, phioRENoHpRRRE WbRE SR LHrb i rensiGa@REar y gl omer ul onephritis,
proliferative gl omD,lPuI onephritis, nenbraneous gl onerul onephritis,
menbranggrol i ferative gl onmerul onephritis, inmmune-conplex

gl omerul onephritis, anti-glonmerular basenent nmenbrane (anti-GBM

gl omer ul one@ﬁ{l{vt‘,iéﬁts pauci -i mmune gl onerul onephritis, diabetic

gl oner ul opa ’ oni ¢ gl onmerul onephritis, and hereditary nephritis. 5.
The use of clai Mg Qrskitted MEGE &t Yifi RBogditd, bbd a%lé@ta%eﬁain@singlﬂ@ nibeEth@h any one
of claimse 1 to 5 wherein the IFN-(3 Ts human IFN-(3. 63 2 DEC 2006 7.

The use of cdusingredperipentasion, mawy egrinelems pEtha spaciissmbapmentsgsdheiiekentipral t o
full length . Vi 4 f clairm 6,
wherein thed%k#%cgh%}ég]aE&{%tu%gl.eg&ﬁ}mﬁe&ugsdé @8%}@ c fné%fis%e%by g?lg)i%ﬁn he I FN-(3

is | FN-(8-1 blaid. The use of any one of clains 1-9, wherein the manmal is a
human. 11. Use of an IFN-(3 therapeutic in the manufacture of a nedi canent
for the treatnent or prevention of chronic renal failure in a manmal,

wherein the IFN-(3 1is mature.
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12. Use of an IFN-(3 therapeutic in the manufacture of a medi canent for the
treatnent or prevention of chronic renal failure in a manmal, V\/nerew g@@
manmal does not have |upus. 13. The use of claim 12, wherein the IF (D i2 b
mature. 14. The use of any one of clainms 11 to 13, wherein the IFN-(3 is
human | FN- (3. 15. The use of claim 14, wherein the IFN-(3 is at |east about
95% identical to full length mature human IFN-(3 having SEQ ID NO 4. 16.
The use of claim 14, wherein the IFN-(3 is IFN-(3-la. 17. The use of claim
14, whereidmilde |FN-(3 is IFN-(3-1b. 18. The use of any one of clains 11 to
17, wherein the mammal is a human. 64 WO 2004/ 006756 PCT/ US2003/ 022440
SEQUENCE LI STING 2 2 DEC 2006 <110> <120> Therapies for renal failure using
Interferonh- (i Usdalen IBNB 0@tapelticib@ilemanufaci@re oPatredicementdopsihen 3.0 <210> 1
<211> 840 <212> DNA <213> hono. sapi ens <220> <221> CDS <222> (76)..(639)
<400> 1 acat t cirSBIRRIL REERYQn %@ﬁi‘ﬁg@ﬁ@f‘@%‘é‘?&ﬁ@@ﬁ‘@% ’Eﬁ’t‘}tIF&dbcgacact 60

gttcgtgttg tcapG,4L@ acc aac aag tgt ctc ctc caa att get ctc ctg 111 Met
Thr Asn Lys Cy eu Leu Anlle Ala Leu Leu 1 5 10 ttg tgc ttc tcc act aca

S

get ctt tgc atg agge t c ttg.ctt a 15 Leu s Phe Ser Thr Thr Ala Leu
Ser Met Sér Tygseﬁgﬁmﬁgﬁj'@gﬁm@e 198 t%‘%‘%%jf?‘%‘ﬂ:re(?? 3"&5‘”3&5‘ fgb%‘eagc aat ttt cag
tgt cag aag Ct geftingnttddPr&@atictlof gldh@uloBephiis i thamdial, Serdde BaifPhe G n Cys A n

Lys Leu Leu Trp G n
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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30 35 40 ttg aat ggg agg ctt gaa tac tgc ctc aag gac agg atg aac ttt gac
25.5 Leu Asn Ay Arg Leu Qu Tyr Cys Leu Lys Asp Arg Met Asn Phe AZS@ é@@)@g
55 60 atc cct gag gag att aag cag ctg cag cag ttc cag aag gag gac g

Ile Pro Qu
gca ttg acc
Thr Ile Tyr
tca tct agc
Ser Thr Qly
tat cat cag
Gn lle Asn
gat ttc acc
Thr Arg G8y

Gulle Lys dn Leu dn G@n Phe An Lys Qu Asp Ala 65 70 75
atc tat gag atg ctc cag aac atc ttt got att ttc aga 351 Ala Leu
GQu Met Leu @n Asn Ile Phe Ala Il e Phe Arg 80 85 90 caa gat
act ggc tgg sat gag act att gtt gag aac ctc 399 dn Asp Ser Ser
Tr Fhé\ase ¢d claithtt, whiersinkhke TENB idatiedse ubdb 93RAddfdalad ulpet aat gtc
ata aac cat ctg aag aca.gtc ct aa 447 Leu Ala Asn Val Tyr His
Hi dengthymatyee hparan\JEN-f baying %’59_118 '8..120 gaa aaa ctg gag aaa gaa
agg gga aaa ctc atg agc agt 495 G u Lys Leu Qu Lys GAu Asp Phe
Ly d'he use dislaigey, wherein the [AISP is BEN-P4B. WO 2004/ 006756

PCT/ US2003/ 022440 ct cac ct aaa a a tat tat 2 DEC 2006 9 4 g Ogg agg att

ctg cat tac

ct Jhaag gataims, dereli the IEN-pLY SFMVBIILTYr Tyr Gy Arg Ile Leu H's

Tyr, Leu Lys Ala 145 150 155 aag gag tac agt cac tgt gcc tgg acc ata gtc

aga gtg gae.

Au lle Leu

cga aacC tqq

175 180 185

at ghe hige SQhy ohy 5f hiths Y9, wiRfeikih® nafdm4l ida RiRadhr 11e Val Arg Val
160 165 170 agg aac ttt tac ttc att aac aga ctt aca ggt tac ctc

639se OF £h ﬂ@@gcct apbific [{¥Re IaBuSlre/ VY nirdilicallént fdr YheTYT LeU Arg Asn

agatctccta tgcct ctgggactgg acaattgctt caagcattct

t caaccagca 699tregaicgrdrgirétentiagbdOdesgarchalgfeiiaaini magingdavisren dadfyat act
agaagatttt 759 gaaattttta ttaaattatg agttattttt atttatttaa attttatttt
ggaaaat aaa 819 M@ttt gg t gcaaaagtc a 840 <210> 2

12.

13.

14.

15.

16.

17.

18.

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.
The use of claim 12, wherein the IFN-B is mature.
The use of any one of claims 11 to 13, wherein the IFN-f3 is human IFN-[3.

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

The use of claim 14, wherein the IFN-$ is IFN-B-1a.
The use of claim 14, wherein the IFN-B is [FN-B-1b.

The use of any one of claims 11 to 17, wherein the mammal is a human.
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<211> 187 w&
AGnille Ala
Tyr Asn Leu
Lys Leu Leu
Arg Net Asn
A n Lys;@u
Il e Pheijfda
Thr Il e1vs
Leu Lysidtw
Arg 4 y1i§s
Ile Leu His
2004/ 006¥%%6

val d §2}3%e £40

<212>

Leu Arg2 n gﬁ

<220>
<221>
<222>

<400>
acattct

gttcgtg

ttg tgc
Leu Cys

ttc cta
Phe Leu
30

ttg aat
Leu Asn
45

atc cct
Ile Pro

gca ttg
Ala Leu

caa gat
Gln Asp

ctg gct
Leu Ala
110

gaa aaa
Glu Lys
125

2000084 <213> hono sapi ens <400> 2 Net Thr psydives/d¥soleu Leu
Leu Leu Leu Cys Phe Ser 1 5 10 15 Thr Thr Ala Leu Ser mﬁiﬁd
Leu Gy Phe Leu TWERFH I26TG 30 Ser Ser Asn Phe G n Cg/ b
Trp Gn Leu Asn Gy Arg 35 40 45 Leu Gu Tyr Cys Leu Lys Asp
Phe Asp Ile Pro Au Gu 50 55 60 Ile Lys G@n Leu A n dn Phe

Asp Ala Ala Leu Thr Ile 65 70 75 80 Tyr Gu Met Leu G n Asn

rher e sAEgr GeRaAsh i Bele B8EnSS Ser Thr Gy Trp Asn Gu
6ru-dancbeu Leu Ala Asn Val nd 3t lion ¥ Tyr Hs G@n lle Asn Hi s

Val Leu Qu Gu Lys Leu Au 115 120 125 Lys G u Asp Phe Thr
PeteiMdin SersiSer3lteu Hi s Leu Lys 130 135 140 Arg Tyr Tyr Ay Arg
Tyr Leu Lys Ala Lys Qu Tyr Ser 145 150 155 160 -2 WO

PCT/ US2003/ 022440 2 2 DEC 2006 His Cys Ala Trp Thr Ile Val Arg
Arg Asn Phe Tyr 165 170 175 Phe Ile Asn Arg Leu Thr Gy Tyr
185. <210> 3 <211> 501 <212> DNA <213> honp sapi ens

ome “sapiens

CDS

(76)..(639)

1
aac tgcaaccttt cgaagccttt gctctggcac aacaggtagt aggcgacact 60
ttg tcaac atg acc aac aag tgt ctc ctc caa att gect ctc ctg 111

Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu
1 5 10

ttc tcc act aca gct ctt tcc atg agec tac aac ttg ctt gga 159
Phe Ser Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly

15 20 25

caa aga agc agc aat ttt cag tgt cag aag ctc ctg tgg caa 207
Gln Arg Ser Ser Asn Phe Gln Cys Gln Lys Leu Leu Trp Gln

35 40
ggg agg ctt gaa tac tgc ctc aag gac agg atg aac ttt gac 255
Gly Arg Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe Asp
50 55 60
gag gag att aag cag ctg cag cag ttc cag aag gag gac gcc 303
Glu Glu Ile Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp Ala
65 70 15
acc atc tat gag atg ctc cag aac atc ttt gct att ttc aga 351
Thr Ile Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg
80 85 20

tca tct agc act ggc tgg aat gag act att gtt gag aac ctc 399
Ser Ser Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu

95 100 105

aat gtc tat cat cag ata aac cat ctg aag aca gtc ctg gaa 447
Asn Val Tyr His Gln Ile Asn His Leu Lys Thr Val Leu Glu

115 120
ctg gag aaa gaa gat ttc acc agg gga aaa ctc atg agc agt 495

Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser
130 135 140



cta
Arg
agg
du
aag
Leu
cag

<220> <2 222> (1)..(501) <400> 3 atg agc tac a attc
caa zza‘ég gg‘?""é 62aat ttt cag 48 Met Ser Tyr Asn Leu Eéyb%g}ﬁ%ﬁé'g‘g

Ser c8ercatsptfPhmnaGaga ltds 18 Loy ddlf a€aGt@agatitacody beg aa ttg5 ?EBQ@E
ctt lgaalisader geycthog Ivr Tys GOynAltgy g1é awwul Bus Typ IdunLiewmiAsn Ay Arg Leu
Tyr Cys Leu 20 25130 aag gac agg ab¢ aac ttt gac afiéscct gag gag att

cag ctg ca 144 Ly s Asp Ar I\/bt Asn Phe Asp Ile Pro Au Qu Ile Lys @n
d n23§ g %&gg% g%a&a 52} 9lt99ga§cét%tcéat at g&flatg ctc

1921"’&1 U &" de @0 ¥R VRf Sy Fll§uMet Leu G n 50

55 60 aac atc ttt get att ttc aga caa gat tca tct agc act ggc tgg aat 240

Asn
gag
I'le
aag
Val
atg a
Ser
gcc
Au
aac
Tyr

|| e aBheadd act| e G N ReheDogeSele TR cqaya;répchsn Sag384> 8
act aaytagl Phgag, B@6e Chie £i0) A96tLAATIld i @8- GRL £R0aga aac 288 "G u Thr
Val G u Asm7teu Leu Ala Asnival Tyr H's dn lige Asn 85 90 95 cat ctg

aca gtc ctg gaa gaa aaa ctg gag aaa gaa gat ttc acc 336 His Leu Lys Thr
Leu agrtrtGega lys-tistacd gthaysmotha AsptBRretThaadtdOt k05 cdddragagg ggasaaa ctc

t ctg cac ctg aaa aga tat tat ggg agg 384 Arg Gy Lys Leu Met Ser
Leu 9?1?%°19§gt Lwtﬂﬁgtgﬁntgwfraa@‘y geatPy 91 28R9ERSR Gt PoRATRtELE t ad@5%t g aag

aag t 432 |]e Leu H's Leu Lys Ala Lys
Tyr ¢ gla(’:]ttlrl%a(’J\(’,SS/;L %Ea ‘%t%gg afggaﬁtﬁaa?ﬁttéﬁ'éttafgggﬁ%taaé at 813t a agg
ttt tgggttttttggagécagggg@cgg ctt 480 Ile Val Arg Val Qu Ile Leu Agg, Asn Phe
Phe Ile Asn"Arg Leu 145 150 155 160 aca ggt tac ctc cga aac tga 501

<210> 2
<211> 187
<212> PRT

<213> homo sapiens
<400> 2

Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu Leu Cys Phe Ser
1 5 10 15

Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gln Arg
20 25 30

Ser Ser Asn Phe Gln Cys Gln Lys Leu Leu Trp Gln Leu Asn Gly Arg
35 40 45

Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe Asp Ile Pro Glu Glu
50 55 60

Ile Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp Ala Ala Leu Thr Ile
65 70 75 80

Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg Gln Asp Ser Ser
85 90 95

Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu Leu Ala Asn Val
100 105 110

Tyr His Gln Ile Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu
115 120 125

Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys
130 135 140

Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser
145 150 155 160
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