6 October 2005 WO 02/ 081507 PCT/ DKO2/ 00226 1 | NTERFERNNMAod$L YPEPTI DE
“VARI ANTS FI ELD OF THE | NVENTI ON 5 The present invention relates to novel

i nterferon gamm pol ypeptide variants having interferon gamua (| FNG
activity, nethods for their preparation, pharmaceutical conpositions

- conpri siWg02asH3ol ypepti de variants and their use in tH&M&%Aent of

di seases, in particular for the treatnent of interstitial pulnonary

di seases,. such as idiopathic pulnonary fibrosis. 10 BACKGROUND OF THE

| NVENTION I nterferon gamma (I FNG is a cytokine produced by T-1ynphocytes

and nat K1 I j di rer of two noncovalently
bound p bﬂ‘@@r%m@‘%ﬂ%ﬁ?@éﬁﬁwf each dieter conprises 143
am no acid residues (shown in SEQ ID NO 17), 15 the precursor formthereof
i ncl ude, 6 Hale) ] idues (shown in SEQ ID NO 18). Each subunit
has tmﬁﬁét%@%ﬁ&&}%%ati on sites (Aggarwal et al., Human Cyt oki nes,
Bl ackwel |  Scii@midstdt GnRabbi £oiltdsahBovel SR rodlzaP@si dolypbside Yaddht B¥ing Dependi ng
on the degree of glycosylation the nmolecular weight of IENGin dinmer form
i s 34- St EREER ) aciyity, mefigds fQe el PHRRATIHPT- P%@%F%i%?l- 611). 20 The
Pri mar Yo adanec oo %etﬁb@%eﬁtmadéxfd\!ﬁd(tm kB NGhe gk RRPUEHePY G ay et
al . (Nature 298:859-863, 1982), Taya et al. (EMBO J. 1:953-958, 1982),
Devos ein paticulay fqy the dicatmsaf efsiniRetial pylopongry desases. spepss)idiqptiRPWORkNecht et
cal. (J.g8LgL. Chem 259:6790- 6797,1984), and in EP 0 077 670, EP 0 089 676
and EP 6 110 044. The 3D structure of hu] FNG was reported by Ealick et al.

- (Sci dfice 252:698-702, 1991). 25 Various naturally-occurring or nutated
forms %A%@WHPWW B‘Ni des have been reported, including one
conprisitng a Cys-Tyr-Cys -termnal am no acid sequence (positions (-3)-(
1) rel ati ve hiofGEQrABmNOENIY)i a eptekinampdiicsd bigT-dymphoceenindaktuppdkificoni ne
(position -1.relative ta. SE D NO var. - tnal ly truncated
orms. colprraiiy s 2FSpsdiunnss bl 08 PR b SLTAR | Y LT AT
aci d r eshdtecfermrafdach did@er dehptied 147 onnod had Esideenfsimyen WiSEWIXNAHE). 1 shi ng | FNG

et S 8L L S B i DD L SR, o LI
1987) . Hul FNGchsibahit haswiogotaparN-glycdylathodentkizastalat al, HEwen  J.  Bi ochem
202 11530 A0SR L Bl B S R ST 3520,
' degree of glycosylation the molecular weight of IFNG in dimer form is 34-50 kDa (Farrar et
al., Ann. Rev. Immunol, 1993, 11:571-611).
20 The primaiy sequence of wild-type human IFNG (hulfNG) was reported by Gray et
al. (Nature 298:859-863, 1982), Taya et al. (EMBO J. 1:953-958, 1982), Devos et al.
(Nucleic Acids Res. 10:2487-2501, 1982) and Rinderknecht et al, (1. Biol. Chem. 259:6790-
6797, 1984), and in EP 0 077 670, EP 0 089 676 and EP 0 110 044. The 3D structure of
 hulFNG was reported by Ealick et al. (Science 252:698-702, 1991).
- 25 Various naturally-occurring or mutated forms of the TFNG subunit polypeptides have
been reported, including one comprising a Cys-Tyr-Cys N-terminal amino acid sequence
(positions {—3)-(-1) relative to SEQ ID NO:17), one comprising an N-terminal methionine
(position —1 relative to SEQ ID NO:17), and various C-terminally truncated forms
comprising 127-134 amino acid residues. It is known that 1-15 amino acid residues may be
30 deleted from the C-terminus without abolishing IFNG activity of the molecule. Furthermore,
 heterogenecity of the huIlFNG C-terminus was described by Pan et al. (Eur. J. Biochem.
166:145-149, 1987). '
HuIFNG muteins were reported by Slodowski et al. (Eur. J. Biochem. 202 :1133-
1140, 1991), Lﬁk et al. (J. Biol. Chem. 265:13314-13319, 1990), Seelig et al., (Biochemistry




27:1981-1987, 1988), Trousdale et at. (lnvest. Ophthal Ci .

26: 1244-1251, 1985)., and in EP 146354. A natural hul FRctond 20050 -
reported by Nishi et al. (J. Biochem 97:153-159, 1985). US 6, 046, 034

di scl oses thernostabl e reconbi nant hul FNG (rhuTFNG variants having 5

i ncor por W03 0 4 pairs of cysteine residues to enabFEDEEPhI de bridge
formation and thus stabilization of 4he | FNG variant in honodiner form WO
92/ 08737 di scl oses | FNG variants conprising an added nethionine in the N

t er mi nad7- Bi8d-18P7 .t 19€8, Wrdusdalaces pld (Tevest OphBilnod. Yiar3di.206: 108642 5y885); 132) amni no

act d S egUHNEE 185354 Hndf R ENS ool g kb (81 25?{(0 gess partia

hul FNG sequences conprising am no acrd res SEQ I D NO
17) . US74138399885)i scl oses partl aI huI FNG sequences conprising residues

'1-127, 5-14 dto SEQID
NG 17 has. (I SRS s Gia et Ap ARG LR e ut e o)
ﬁst 55 Gﬁ@brﬁt&gtedi up ol Op&ss of cihineaediRn aterRbR Ahulifide BHENGowhithauhd the 3

erm n

C esi dues yr-Cys) and its expression in E,
coli. 3 &ﬁ]%n h-’k%i"i%a@%m Omé&\{ﬂer uced 15 rhul FNG free of an
- N-term nal MEORRATRT BB disiiScO IR Dval Hidts SbSpl Q8 ﬁd@&&%ﬂlﬂﬁﬁeﬁﬁlﬂmt of ~ hul FNG
conprising residues 95-134 thereof (relative to SEQID NO 18). Hi gh |evel

expr esSPERRB S e Gesidupelydt® eapastal\isidues I-K12) amigejacidspaiengs of4: 1076-

1084, m% RsoswW@t by
ot e Ry | it N e 2N Rl A AENG BB CBnE EROE bihoDY

of 1 A derleposies &2@@@@%@ NOsIdArEh4.3329% disclnsos QeerralngBFNG sequences

Pol
Dol Ty PR RN T St N WPl BB kol 8Bl Bty 857 20500
~di scl oK BANEX tha;éltxm @ldéionalé‘bmmgahemaemwa%tmdu%(@ﬁ -Tyn€ef@8on, inter 25

alia hls'd;ﬂ LfsNGsdsUsHRR SF%I 'eHéomﬂaggﬁlgﬁggﬁﬁ%ﬂgﬁ%e PRYergi0h LSt B0Fe: EP O

237 019 oses a sing c aln p aving region ex BTt ng
i nt erfé@saji\lef Eyackvirdiysyandnid em@sioe@i BreolicKRDHHE 68@&&&%@8 ActdiMirdducedEP 0 158

190 4 S6UANECA IS EEns R SL DIRG9, AR L SBRNBAIRY LI LN
~ descri heBNF qghwsmﬁaamdmd@ﬁféﬁti theieh\E1 i aite SAQ, IDeN(g_ISJ.andar et al. J. Ml.
Bl P00 IR RSBGRI0 i 03 1 T gy oo e
- PCT/ JDHO024,0026 3 WO 99/ 03887 discl oses PEGyl ated variants of pol ypeptides
gg! gnrgleglg dhglﬁcggyé%gomaﬁatgﬂg : g@ﬁ%@g&%@&? 1[Te]pt|)1¥ed by (?ur;dei\lagnet%l ?1%)1%01?6%1‘? %nt 'al am no
20 272 :333-337, 1990) and Hooker et al., (J. of Interferon and Cytokmc Research, 1998, 18:
287-295).
Polymer-modification of thulFNG was reported by Kita et al. (Drug Des. Deliv..
6 :157-167, 1990), and in EP 236987 and US 5109120,
WO 92/22310 discloses asialoglycoprotein conjugate derivatives of interferons, inter
25 alia hulENG. |
IFNG fusion proteins have been described. For instance, EP 0 237 019 discloses a
- single chain polypeptide having region exhibiting interferon P activity and one region
exhibiting IFNG activity.
_ EP 0 158 198 discloses a single chain polypeptide having a region exhibiting IFNG
. 30 activity and a region exhibiting L2 activity. Several references described Single chain
dimeric IFNG proteins, e.g. Landar et al. (J. Mol. Biol., 2000, 299:169-179).

WO 99/02710 discloses single chain polypeptides, one example among many being
IFNG.




. descri

region of the polypeptide has been replaced by a cystegressiesioags. | FNG is
mentioned as one exanple of a nenber of the growth hornone super famly,
but nodification thereof is not 5 discussed in any detail. |FNG has been
suggested for treatnent of interstitial |ung diseases (al so known as
InterstiWQ8/ 8RR nonary Fi brosis (I PF) (Ziesche et al. POUDKS#226 J. Med.
341:1264- 1269, 1999 and Chest 110: S%ppI:ZSS, 1996) and EP 0 795 332) for
whi ch purpose | FNG can be used in nmbi nati on with predni solone. In

addi ti on towkj%mmambm@@mlﬂds@a&%oﬁ e PERE bElbngdhg to kb debivibi cal
Phar macy, 1992, 11:834-850), certain acterial infections, (N Engl. J.

Med.  bamorssuperfamdy, whyay 2 gy %Pﬁwahﬁameg am(l tesidyp cated on sgaciligghs 1994 |
0St eOPRLIRADE &egﬂ Zpgﬁggje has been MaghceBB¢a éﬁ%e]réﬁ&e ARk maGhREadesdm (J.

Rheunat ol . hepatiti’s ( Hepat ogast r oent er ol ogy

45: 22goxaplof aTogaler OE@psquth somgiope piper faepb(t oyt modifieniion thereipgef- 273,
1997)s, g8&RLdGn @p&é&ﬂ( Nat ure Medicine 3:678-681, 1997), and rheumatoid
arthritis nay 15 treated with FNG As a pharnmaceutical conpound
rhul FNG i s li&édhasibedn siggesteddontregisueeisntestivudug diseaseaaiodgipwa esre vi r al

1 ect S BN LIRY S AU AN BH ( EARDY IGADLF I 136 G066 2!

prefer y Via su aneou in ec nuim Séf im'concertrati ons have
been f endChesif 118rSuppkHSn 1906 pisd EPI'& é9£’n$32f) fdrivhech purplsa 8MNG ta BOsed inut es after

iv adm nistratiq I effi |ent t.r eat wi_t h.rhul FNG
o vehnd o orfPlsclos Jo ARG o ke St BB s ERRE MO of fover.
-~ chi |]JOSChﬁMﬂZI’hﬂmgapy,H98ﬁ,&Gm4~8|59ﬂb@1aﬁl Iﬁyml)bﬁh’tﬁm{ﬁms:ns (Mesg. .'eMeact s are

associ r hul £ n served within st hours .
“after S:%ﬂ &‘:‘%\A%# l%r%’ océ'm‘é?fﬁ]Nﬁf‘g &rzgﬁbggg’l 1998%) HStﬁWB“@FXME ‘el evati on
of 11 VBed 332158461596 1295 doletrdgingd (V] Rheuiath] t2Brd3niso 9 embe), Edpdum di ot oxi ci ty.
25 WO 01/ 36001 di sc] oses_novel |ENG conjugates conprising a non-polypeptide

moi et yHeRPPESHRNE8l08h 4 ERG - poty TPt heratithf vt Hvarob Eomisti ¢Fel by

i ntrodyes i K@T) %Bgé&dhoéled}&&dr@Med@fne@ttﬁmEFBE!‘Q’?)S h®ShehRiolWahiRana PRl ypepti de
noi.eties, EG and glycosylation sites. It is well known that when

N-gll§ E%%de’( -ecul es, such as IFNG are produced in a glycosylating

host not alAg @B&a@xﬁ&deﬁhcaﬁ“ﬁ&ﬁﬂ&nﬁ&)ﬂuﬁﬁr@& wikd @fth akbidididcYestlabdiez@d. Thi s nmeans
that 30 quite often a m xture of proteins having a varying degree of in

vivo Negginjesesipl vl wiecrignsad gimrse tulANEHs pyvallyanplipable Yinparewerdlequence t hat
subs qu&ﬁﬁ}abwlé Edb%ﬁnfahébﬂs liRje RN CRMRAIYm seftith E&ﬁéﬁﬂ%&s Habe bédn 8@ Rfter

time-c sum n ersoma to separate i dent i cal prot el ns havi ng a
varyi ngevae@U@SeTbﬁ h@f Wasylaamn@rm niiputhsaiton sindseipiprationigiryhihewesent ound t hat by

N oo b e medP G TN BN B BB BB i PR E R T2 0ot " O
whet heeonsial of féver,wchills, Megling beyhdiei mynlsi ted drewsiatsarBickoetBeigarering in | FNG
O el B ludd\Gigh Dy @ulinater S0Pyl BLLARY ShbE BB PRGN it LRdyged, such as

. 'S p055| noan 1 nereased fraction
of f ul Ryregidy effisyd at baal fallGind erythema, elevat.ton of liver cnzymes reversible granulo—

and thrombopenia and cardiotoxicity.

25 WO 01/36001 discloses novel IFNG conjugates comprising a non-polypeptide moiety
attached to an IFNG polypeptide which have been modified by introduction and/or deleﬁon
of attachment sites for such non-polypeptide moieties, e.g. PEG and glycosylation sites.

It is well known that when N-glycosylated molecules, such as IFNG, are produced in
a glycosylating host not all potential N-glycosylation sites are fully utilized. This means that

30 quite often a mixture of proteins having a varying degree of in vivo N-glycosylation is
obtained, which in turn has the consequence that subsequent purification is necessary.
Furthermore, it is often time-consuming and cumbersome to separate identical protéins
having a varying degree of glycosylation. It has now surprisingly been found that by

substitution of one or more amino acid residues located close to an in vivo N-glycosylation




mol ecules. In particular, it has been found that changigngubig Jaasural ly
occurring N glycosylation site NNY-S at positions 97, 98 and 99 of hlFNG
to NNY-T gives rise to a dramatically increased fraction of fully

~ glycosyl ated | FNG nol ecul es. BRI EF DI SCLOSURE OF THE | NVENTI ON Thus, in a
first aspect the present invention relates to an interferon gama (I FNG)
10 S99T pol weeptesder vari ant exhibiting | FNG activity and having the am no
acid sequence shown in SEQ ID NO 1, or a carboxy (C) termnally
truncated fragnent thereof exhibiting I¥NG activity, wherein said | FNG

S99T pol ypet fifRpatakdB v@l@ﬁtepsaic?ﬂt%ﬂarﬁ %Zcots%bhmgﬁ tE 8 nat-{}rﬁ%&lm n%\ﬁr eof

conprise threonine at position 99. ment the “present invention
rel ates t oU@¥C phvkaties therin ga’nﬁhbloﬂ?@l&d@mnl@c bed bepeiptiodeced.suitasstdesxihédint | ng

| FNG act
o 1 | S90T] b BRI s D SINER SRR AR I it POND, 1

furt her enbwhcmenin mﬂiiecutmesbmbeemﬁsndthmha@mtbsnmmaﬁy ma:nfrmgﬂ-of SEQ | D NO

1, |nclud|
Nos: 256 ERpesyEAARE M-S LRERB S e TR o VIR B gt
nDdlflcatldmmamdﬂgthhuﬂ§h¢ﬁwaﬁﬁmwgwawﬂmﬁmﬂﬂmﬁﬁbkkﬂmiurther aspects the
present invention relates to a nucl eoti de sequence encoding a polypeptide
variant of the invention. In even further aspects the present invention

rel ates t oBRIERR[SESG5URIV@E IHE INVENTIONNg a nucl eoti de sequence of the

invention, and tQud iflEasS¥hat i t; nucl eo
sequence of the i nventi on ol!r) an g)i%rggtslgfeg#r{/gga?%ﬁ 6 "?%fem" ThER Qhﬁgﬁ The

pr eserit0 i nvEAT iRslYPantide viedang texhibitig AFDGa petixise and daving e asind| il mqmanm sing a
pol ypept i dend@i nsilo a5 NI el Gfboxd fCF RIIP BiARA YARREN i dlor bl ki ent ' on
us

or to a phar maceut i cal conposition o e 1 nvention
medi cament . TG sty iy t‘ﬂ@f"“héft&%éf§G0$99cTh901we@§@qwarlam/erlrrt Cemnmm]latteswiteﬁ t he

use of "a Wﬁbﬁi&ﬁlﬂ{ekééﬁcdﬁﬁfris@meoniﬂfaa@éb%nthw@nt' on or to the use of a
phar maceut i cal nglp ition of invention for the 30 manufacture of a
Inc e Rl

medi cament for erbfheipftseiptdeption refpighly adiigerfsesgangnaifNBer 2005 4a
|n 2 114t BafpepRORR kiibidhg IPRES iy A RO Ah88 o8l cd o oL Nod T Or

treatlng or reventing intérstitial 1ung diseases, sai hod conpri si ng
admi ni st eﬁ%&gl‘@ h( WIFNG), ?rar&agu@hfaheraofCNMMg W@g«;tmmy need t hereof an
A T LIRS0 T
t he i nveniofleding ‘earmlfezf fragmenty op GEQﬂD(NO d)f(subﬂFMSE@l]yNem:t-de) whi@tinasts, or a
commost LR ARELRL e ARAHL 00y Blur M RRMRRRL St o0t S, her el
the imentionln dill farie heecs rt!ﬁi)ﬂmﬁhvénﬁen M@@Q@h nhdNRRk k&ied@leAdoRmgt 0 @
et hod of, dolBLsiaAS' Mhat Be iesiish °° ©f
- In even further aspects the present invention relates to an expression vector
- comprising a nucleotide sequence of the invention, and to a glycosylating host cell
comprising a nucleotide sequence of the invention or an expression vector of the invention.
25 The present invention also relates to a pharmmaccutical composition comprising a
polypeptidc variant of invention, to a polypeptide variant of the invention ortoa
phanmaceutical composition of the invention for use as a medicament. _
Bven further aspects of the present invention relates to the use of a polypeptide variant
of the invention or to the use of a phﬁrmaoeuﬁcai composition of in.w:n(ion for the

30 manufacture of a medicament for treatment of interstitial lung diseases.




in vivo N-glycosylation of a parent |FNG polypeptide tRabaseddiophges at

[east one in vivo N 6 October 2005 WO 02/ 08107 PCT/ DKO2/ 00226 5
‘glycosylation site with the am no acid sequence N-X-S, wherein X is any

am no acid residue except proline, said nethod conprising substituting the
serine residue in said NNX-S amno acid sequence with a threonine residue
to obtain an IFNG variant. In still another aspect the present invention
relates to a nmethod for producing an IENS 5 pol ypepti de variant of the
invention, said nethod conprising (a) culturing a glycosylating host cell
~conprising a nucleeig SHESH ich encaodes an | FNG pol ypepti de vari ant
of the invention underﬁﬁlé%ﬁdl tl%gstwéggrﬁffﬂfzi“\‘?@m’f ¥o Eslpipetosi methef for kreating or

pol ypept i dePV4T 8%t ; (b) optional ly reacting said pol ypeptide variant with
a non- pol y[agekstiga 168 Bledsdska)d e i.tions conducive, for the
conj ugation to ta_kg@pl ace; gir?d&l%tggdéoglgg%}g?%ng {Sggnﬁ&wgﬁﬂa BURAIPUERE .

Ot her aspedi@appeipgdn p fjanwErdtivo amuint bf ol greptdeeviniaht o Metienhis] GW
descri pgi 0ok HEGR g - - .DRAWNGS 15 Fig. 1 is a Western bl ot
of opti%risecfglag/agg%_ | at i Eﬁ\%@r\lﬁ)gﬁn l:sl;t% Fhul ENG Left side Western blot:
Lane 1: standar dA sl ferther epadimentinkthe inventiam eeldes to b pbfeiiGon bAM Hpolypeptide

[ E38N] r hul Nh‘d%‘fﬁ@ tern bl.ot: Lane 1: standard, Lane 2: rhul FNG Lane
3: [E38N+ t hu G RP™RIERE {peppiatiop i IERG nokeptde vatiznta stherein_ ane 2:
rhul FNG,  LasiépdpulatioB@oimiprises hfiS: 70806t IR E 38D SHAT 450973 ik FNGon 20 Fig. 2
shows the IFNG activity in serumtinme curve after subcutaneous

adni ni stration aﬁ%na“r"ﬁ‘leé embodimentj thenpersent)invehtion rladsFdGa miethod of increasing the

[ E38N+HAPDTH8g@d br hul FNG. The same dose was administered for all conpounds
(1.15 x 107, AU da). Eig. 3 shows the |FNG activity in serumtine curve
after subcufaneo ya&ﬂ%ﬁ“ﬁﬁ%@hﬂ%@@@@ﬂ“ﬁ“?%@%%@ﬂh‘EﬁEFN@Oé‘%'kDa
nPEG attached), [ff: [NL16C+S99T]rhul FNG (10 25 kDa nPEG attached), A:

[ EBBN+840T+S99T] r hul FNG. The [ E3B8N+S40T+S99T] variant was adm nistered in a
dose of 1.15 x i.07 AU kg, whereas the two PEGyl ated variants were

adm nistered in a dose of 4.6 x 106 AU kg. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 30 Definitions In the context of the present application and
invention the follow ng definitions apply: The term"conjugate" (or

i nt erchangeably "conjugat ed pol ypeptide" or "conjugated variant") is
intended to indicate a heterogeneous (in the sense of conposite or
chinmeric) nolecule forned by the coval ent attachnent of one or nore

pol ypeptide variant(s) to one or 6 Cctober 2005




WO 02/ 08107 PCT/ DK02/ 00226 6 nore non- pol ypeptide noi %t(btﬁéber-ﬁbﬁst erm

coval ent attachnment neans that the polypeptide variant and t

non-pol ypeptide noiety are either directly covalently joined to one

another, or else are indirectly covalently joined to one another through

an i nt er wernfgiseroi ety or noieties, such as a bridge, sp@eerons |inkage

‘nmoi ety or noieties. Preferably, a conjugated polypeptide 5 variant is

sol ubl e at rel evant concentrations afd conditions, i .e. soluble in

physi ol ggidabidd stk 4om tl%!-’:ﬁﬂn@-%l@kéﬁﬁgme R lgsrenf X%Hﬂﬁfo%@idﬁ@éi&i&ept i de

variants of " the i1 nvention iInclud gl ycosyl ated and/ or PEGyl ated

~ pol ypep¢ices praing.gaidgnetisecompriping ﬁé’ﬁmé@?ﬁ theysariag resislug pesid el-SvERant " may be
used ab WgaLRd pol ypeptide variant. The
term” n%& pé{i&c@& txgggﬁ%@gﬁfgﬁaqeéglt’%%@%& g to |n1gi cate a nolecule that is

capable 10 Iofstllbmrqtmegamectgha pegnt iaventohrebaes tgﬁ@wﬁwdff%m@umﬁ&@l p3Xy pept i de

vari ant Pref rred exanpl e uc s include pol yner nol ecul es,

| i pophi Pll@eg evgnm&°¥ﬁle mvemmn S‘m?meégm&or‘r[’?(JJ %m c derivatizing agents. It

will be unde(a)s:tumdng hlglycmslyhtlmphbsp@lllypmphm@a nmlemzle Bgqubicakdht o t he

pol ypeptide throu a roup . of. th de var,j ant. Except

where the nunTPéPgeéfmﬁ%lﬁé g‘cy?%’z‘a? | %\? ?f@ﬁ‘é‘ﬂ%“‘sn o gdbqn@ﬁ%[}du%? ecul e(s),

attached to thfbrbﬁh@szbﬁopﬂie)pﬁ@ﬁépudevatﬁm ant is expressl y indicated every

reference to "a non ept.i at.t ached oth G epti de
vari ant or JP%WEIBP 1 hep dPﬁ@eﬁP&‘éﬁﬁnﬁ"H%%?‘?er %‘EQ ”PW@% grgnce to

one Qp 1Mor e noghdeptaRRibhs dﬁhdﬁmvﬁfoi 86 calitabet hke flie; AuiaNG pol ypept i de
variant. The term "polyner nol ecule" is defined as a nol ecule forned by

coval ent i n(@é&éoﬁﬁ“gfwoweﬂﬁ?é’a‘ﬁ%ﬁomrs wherei n none of the mononers is
an am no aCI&hé&%,%)e@g%f thUp%esmnmené’& wilQePrent FR 16 bis@ dedeAb@Ic hangeabl y

with the term "pol yner lecul e”. The term "sugar nmoiety" is intended to

i ndi cate a carbohydrate m)l ecul e attached by in VI Vo or in vitro

gl ycosyhmlgﬂES@@}v Ny @ yaRgy ation. An "N-glycosylation site" has
t he sequence N--X-S %?% er e| n X IS any amno acid residue except

prol ilde, N iHg éS@aVé@gieneblamfOBﬁfNS@%IxCOéYlﬂwV@QFtF abthuffi&oni ne or cystei ne,
25 pref eLab) VpSer BBy Yank Ws‘?ﬁﬁh%‘}an@@dA&E%Buﬁ@flﬁﬁ@?lrMuIFlkTGeﬂﬂieQe An

Oglyco ation site' group a serine or threonine residue.
The ter 5338wdeNﬁeﬂmda@¢ %p“éﬁubéoumrid@@d@d Largi 2 shdPNG. Jawe Ao aci d resi due

group  BRRDS Al NP A s}dB We?émrb%r&l‘!&f% RRARSURERAARNEDE . Such as a

pol yrer or "a noi et ment groups and their
mat chi nma'ﬁ]nhnmwpwmmmmmmm’]mumc}appar ent fromthe table bel ow

ot oot hodFaTot B TRbe e B b BEr-D0bs e 0% Deiears Bt Bifsr o | °°
‘in rats. o: Actimmune®, ™ rhulFNG, A [E38N+-S40T+S99T IrhulFNG.
The same dose was administered for all compounds (1.15 x 107 AUlkg).
Fig. 3 shows the IFNG activity in serum-time curve after subcutaneous administration
inrats. »: [N16C+S99T]thulFNG (5 kDa mPEG attached), ™ [IN16C+S99TIrhulFNG (10
25 kDamPEG attached), A: [E38N+S40T+S99TrhulFNG. _
The [E38N+S40T+S99T] variant was administered in a dose of 1.15x 107 AUlkg,

whereas the two PEGylated variants were administered in a dose of 4.6 x 10% AU/kg.

DETAILED DESCRIPTION OF THE INVENTION
30 Definitions
In the context of the present application and invention the following definitions apﬁly:
The term “conjugate” (or interchangeably “coﬁjugated polypeptide” or “conjugated
vaciant”™) is intended io ifxdicate a heterogeneous (in the sense of composite or chimeric)

molecule formed by the covalent attachment of one or more polypeptide variant(s) to one or




7 -NH2N-term nal , LysPol yner, e.g. PEGYPEG SPAShear wat grczé&ger 2‘56§syl ated
nMPEGDel gado et al, critical reviews in Therapeutic Drug Friéer Systens
9(3,4):249-304 (1992) -COONC-term Asp, Polyner, e.g. PEGYPEG HzShearwat er
Inc Au Sugar noietyln vitro coupling -SHCysPol yner, e.g. ' :
- PEG PEG-wbheanswadzer | nc vinyl sul phoneDel gado et al, PH@mmwiomzelecritica
reviews in Therapeutic Sugar noietyln vitro couplingDrug Carrier Systens
- 9(3,4):249-304 (1992) -OHSer, Thr, o , Sugar noietyln vivo O-linked _
Lysgl ycasw r@hlp@@{;eﬁfa@ﬂ%ﬁ&&s.%eraéﬁltcoo;@gaﬁchffehﬁhyahy thdl 38 p&Ppdigd ycosyl ati on
gl ycosylation site AromaticPhe, Tyr, Tryg Su?ar nmoi etyln vitro coupling
resi duevarmNagd diersiigelypeBldstyQiefy weteitber@gﬁ«ﬁ Yi seytemlydpigedisl cac amtyEh@ni st ry,
1984, Juke ﬁg-ind?rgc(t%ifalg’x?t aifad dldle E'%o‘f.‘lﬁepg‘lrgﬁ ed Fl)r‘?thﬁé he mGie; o glﬁb%tics
PEGyl at 1 onAndresz"at al . &gKet onecar bohydr atgéPEG ygr‘rqa‘%l ge%f ., Makr onol . .
Chem . 17gh3pabrids® 92¢c1.689Hkags nRittp bemop@@5Preferably, a conjugated polypeptide
5 variant is soluble at relevant concentrations and conditions, i.e. soluble in physiological fluids
such as blood. Examples of conjugated polypeptide variants of the invention include
. glycosylated and/or PEGylated polypeptide variants. The term “non-conjugated polypeptide
variant” may be used about the polypeptide part of the conjugated polypeptide variant.
The term “non-polypeptide moiety” is intended to indicate a molecule that is capable
- 10 of conjugating to an attachment group of the IFNG polypeptide variant, Preferred examples
of such molecules include polymer molecules, lipophilic compounds, sugar moieties or
organic derivatizing agents. It will be understood that the non-polypeptide moiety is linked to
the polypeptide through an aitachment group of the polypeptide variant. Except where the
number of non-polypeptide moieties, such as polymer molecule(s), attached to the IFN G
15 polypeptide variant is expressly indicated every reference to “a non-polypeptide moiety”
attached to the IFNG polypeptide variant or otherwise used in the present invention shall be a
reference to one or more non-polypeptide moieties attached to the IFNG polypeptide variant.
The term “polymer molecule” is defined as a molecule formed by covalent linkage of
two or more monomers, wherein none of the monomers is an amino acid residue. The term
20 “polymer” may be used interchangeably with the term “polymer molecule”. '
The term “sugar moiety” is intended to indicate a carbohydrate molecule attached by
in vivo or in vitro glycosylation, such as N- or O-glycosylation.
An “N-glycosylation site” has the sequence N-X-S/T/C*’, wherein X is any amino
~ acid residue except proline, N is asparagine and S/T/C is either serine, threonine or cysteine,
25 preferably serine or threonine, and most preferably threonine. An “O—glyéosylation site’ 1s
the OH-group of a serine or threonine residue.
_ The term “attachment group” is intended to indicate an amino acid residue group
capable of coupling to the relevant non-polypeptide moiety such as a polymer molecule or a

sugar moiety. Useful attachment groups and their matching non-polypeptide moieties are

30 apparent from the table below.

Attachment | Amino acid Examples of non- | Conjugation Reference
group poly;ieptide moiety | method/activated
' PEG
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residues constituting an N-glycosylation site is/are to be altered in such a manner that either a

functional N-glycosylation site is introduced into the amino acid sequence, removed from

15 said sequence or a functional N-glycosylation site is retained in the amino acid sequence (e.g.

by substituting a serine residue, which already constitutes part of an N-glycosylation site,

with a threonine residue and vice versa).

In the present application, amino acid names and atom names (e.g. CA, CB, CD, CG,
8G, NZ, N, O, C, etc) are used as definied by the Protein DataBank (PDB) (www.pdb.org)
20 which are based on the TUPAC nomenclature (TUPAC Nomenclature and Symbolism for

Amino Acids and Pepiides (residue names, atom names eic.), Eur. J. Biochem., 138, 9-37 7
(1984) together with their corrections in Eur. J. Biochem., 152, 1 (1985). CA is sometimes

referred to as Car, CB as CB. The term “amino acid residue” is intended to indicate an amino
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“Cell”, “host cell”, “cell line” and “cell culture™ are used interchangeably herein and_

all such terms should be understood to include progeny resulting from growth or culturing of

acell.
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substitution) of the amino acid residue to be removed.

The term “amino acid residue comprising an attachment group for the non-
polypeptide moiety™ is intended to indicate that the amino acid residue is one to which the
non-polypeptide moiety binds (in the case of an introduced amino acid residue) or would

25 have bound (in the case of a removed amino acid residue).

The term “one difference” or “differs from™ as used in connection with specific
modifications is intended to allow for additional differences being present apart from the
specified amino acid difference. Thus, in addition to amino acid residue alterations disclosed
herein aiming at optimising the utilization of glycosylation sites or removing and/or

30 introducing amino acid residues comprising an attachment group for a non-polypeptide
moiety, the IFNG polypeptide variant may, if desired, comprise other modifications that are '
not related to such altérations. These may, for example, include truncation of the C-terminus
by one or more amino acid residues, addition of one or more extra residues at the N- and/or

‘C-terminus, e.g. addition of a Met residue at the N-terminus, addition of the amino acid
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“patiepnt. Reduced.renal cl ear nce i s deter d relative to the reference
ol el IOTR e T RREDS (S G BREOOBt LRI P The f unct | onal | 1y
to be retained is nornmally selected fromantiviral, antiproliferative,

i mmunonodul ory.-of .1 ENG.receptor bindi-ng-activi-ty. The -term “increased" as

used abqdt {AETGAAY i onal IGYSR/EDhal f - | SPEIS) ser um Hergonuer® i[s  used to
i ndi cat ethai The TRf @Fant didhlsd 4cf f~the TFNG variant is statistically
significanty 20 increased relative 10 that of a reference molegule, such
as gl ycosyl aﬁ@nﬁrmneﬁma (SE@llll@mrN@l?) gl ycosyl ated [S99T] hul FNG (SEQ I D

NG 1) onjActi (SEQ: pt rE—coti ), —wh
- adm ni st gr e(hAllj‘r ra&\}ignousl y}gér‘lt‘éﬁ%n(ﬁg det elrﬂl#lﬂ egi)under conpar abl e
~condi ti @is. | Folssgind (@t er est |Llagpuhd:dﬂ(£ pol ypemmdanevaqi) ant\&liaec gVsuch vari ants,

|1'Fn

whi-ch, thas FRCFLas et H—vyve—h er—an—+nefeased serum’
hal f-1if aq;p’%"ﬁ’aé’?“ga o 2 y’éf’ﬁﬁ}wcg?)the r SFu ﬁ (‘% ecul es nentiloned above.

More particularly, interesting TFNG variants are such variants where the
rati o between, the serumhalf-life qug.or functional in vivo half-life) of
sai d vari ant "BREURNE 1GETANT Aatsed PRquba potPOLRSRRYS BHEY: fhANa%iRal f- 1 i fe) of

hul FNG 18§ ailed? St dlNerc lidinlN@dd ook 08yl forms is at least 1.25 nore
preferably at | east 1.50, such as at least 1.75, e.g. at least 2, even nore

30 pHef er ablhpedrm|"ddkhe"9r “4ra Mnder the Cpigg $thenyadngnigteresysup@ianeosly ihen
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inrats. . Qher exanpl€s of interesting [FNG variants are such variants

wher e twere e ﬂE\TG Pelypepide varianidhes bpantedministgrpdsubeptagogrely s pamticilar vi vo

hal f-1i NGe | in vivo
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Cct oberham@@n\ﬂ@eﬁmh@sﬂﬁ@ﬁl@mm@%m%e ca.lsulaﬁed begasompuiptpregipmef er abl y at

| eas t 4, e.g. at least 5, even nore preferably at
Ieas@ éuafgéuéc %’Igg?tl 7, e.g. at least 8, nost preferably at |east 9,
such as at Heamfmncmmmhn vadnialﬁlife”eis egtdiimity wormnlousining, i.o teaithe ul ar when

~ad A Th "' N d ab h
S S YRSy S BB ST g, oot e
var i antorgdn, bihie tilv eniliicnthe whibdty ad the pbB beptiaelisSORcafttasiatiis kalue. i s

As an alternative to determining functional in vive half-life, “serum half-life” may be

20 determined, i.e. the time at which 50% of the polypeptide circulates in the plasma or
bloodstream prior to being cleared. Determination of serum half-life is often more simple
than determining the functional in vivo half-life and the magnitude of serum half-life is
usually a good indication of the magnitude of functional in vivo half-life. Alternatively terms

' to serum half-life include “plasma half-life”, “circulating half-life”, “serum clearance”,

25 “plasma clearance” and “clearance half-life”. The serum half-life may conveniently by '

determined in rats, cf. the Materials and Method sectioﬁ herein, Xt is important {o note that the

term “serum half-life”, when used herein, for a given IENG polypeptide variant must be

determined for a sample that has been administered intravenously (v).




- or at

statistically significantly increased relative to that6 do%eFﬁ{) ence
nol ecul e, such as glycosylated hul FNG (SEQ I D NO 17), "gl'ycosylated -
[ S99T] hul FNG (SEQ ID NO 1) or Actimmune(r) (SEQ ID NO 34 - produced in E.
coli), determ ned under conparable conditions. Thus, preferred 1FNG
vari ant swap¥ogich variants, which have an increased AUECSG)KR@026 conpar ed
to any of the reference nol ecul es nenti oned above. Evidently, the sane
anount  of IFNG activity should be addi ni stered for the I FNG variant of the
i nvention angeihe “séxﬁi‘neEsﬂﬂg&in%'n%ﬁﬁh%mea%gﬁ%qbk%l&dcblpladﬁh wikar to meke
di rect conparisons between different |FNG nolecules, the AUCSC val ues may
be nor rminggan angd ogher ¢glpiipe fsiprhe expressed as  AUC, Jdose admi ni stered. 15
Particul ar gietgf, 'dEFsN@gﬁﬂf.%}eﬁ e SHER VA A S: WL e the ratio
between the Al -_E&%f sal d vari ant bg'ndethg S\U&C{SC?@(%}% eg:f?‘%}tcosy! ated hul FNG or
gl ycosyrttubagnfi@Bgin] sistePNARES)skidney), splerm of ligey, oshycipecilic etunspeadic 1.5, e.g. at
| east a S 1:Sk . t. .4 .g. at least 5
S g0 PRELER Mk BlarpB T poba S5 46 B B PR e B0, 25 %00,
| east Sleaomcatakingabice bPthe kilmtyspe.eftorghdohsrulat filteast, tib@]ar sxmdtioasrat | east 14,
e.g. at ast. 16,. at. 1 east 18 qr at 20 | east ,20, | rti.cul when
an i <PeRBpdtieR Rl g fferfe Bt sl dbpdeithhe Ul ar
~ pr ef er rppiiypeptide, malndap hslanlr geight, viad (relati e wokiersatdifer giatdemlar iigtanesy t he
AUCSC of said variant. and the C.of Acti ne(,r) is at |east 100, nore
b 6 or ek o Bisdfiish acise i drratonybile SRS WHite afsePieAlE Bl oven nor o
pr ef g0 abdepiodd fol B@PblypgRide. 4 tolkcasr aéighdabod 00 kPa @ nodhallyaRgtideeOie nost

preferably at | east 750, such as at |east 1000, 25 e.g. at |east 1500 or at
| east IGEEUPHY E‘F%‘?féﬁﬂ%?k"%ﬁ- Ba“dﬁfﬂ?%%‘@?&%}y € BRGNS P‘S}Sag “n rats. The

term i sissgede ahesthbishel 4ivive absdy. tiRe insfalibe, ahi ddaidhct Ma$ BE BeRkrkdikdR byUr ve  when
the highest TFNG activity in serumis observed. Preferred | FNG vari ants of

the i redevistenng slpkelled nd- vagdiolahelled iluaresrepse lahplladheqnaussied poiyaeptidsc as

conpar g a pQieNe bl dHMRE KD the BB /20 vifSn GRAPAIREd RodlCRi¥h R QRcLING More
particul arly, such preferred variants have 30 a T~,,sc (when determ ned

af t e#S Flscurak delganiaehickitise fodhe wierpnee mpdegyloofuch ps dENE, BOBTHERNGuUch  as at -
| east @Qc%un@@grhc%hnétﬁﬁﬁ%%% rBafled [BlofnRlyRbREBREYmAL|iEFSt 350 mi n,
such as at |east 400 mn. e term "reduced’i nmunogenicity" is intended to
i ndi cataatipieliferative. impNEempdl Yo mr NG veeeptanbingjing edivity.se to a neasurably

| ower i nmun ¥ : 2 1..50 7
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ant i bodOABaglytasiytaedi [SOANhiIANGAEEQAD ND: 1) edAaamine@UiSEQE ¥O13¢ —~ Reduced 5

gL T PG PSR e RS P AR IR 0T known T the

comparable conditions. Thus, interesting IFNG polypeptide variants are such variants, which,
has an increased functional in vive half-life or an increased serum half-life as compared to

25 any of the reference molecules mentioned above.

| More particularly, interesting IFNG variants are such variants where the ratio between
the serum half-life (or functional in vivo half-life) of said variant and the serum half-life (or
functional iz vive half-life) of hulFING or [S99TThulFNG in their glycosylated forms is at
least 1.25, more preferably at least 1.50, such as at least 1.75, e.g. at least 2, even more

30 preferably at least 3, such as at Jeast 4, e.g. at least 5, when administered intravenously, in
particular when administered intravenously in rats.
| ~ Other exa.m;iles of interesting IFNG variants are such variants where the ratio
between the serum hali-life (or functional in vivo half-life) of said variant and the serum half-
life (or functional in vivo half-life) of Actimmune® (SEQ ID NO:34 — produced in E. coli) is




In the present context the terns |ncreased gl ycosyl atizqn’ ., "I r eased
degree of in vivo Nglycosylation" or "increased degrgqgl%q?berZBGg

N-gl ycosyl ation" are intended to indicate increased |evels of attached
car bohydrate nol ecul es, normal |y obtained as a consequence of 10 increased

(or bett@phbikdsi zation of glycosylation site(s). It igglchaderown (Hooker
et al., 1998, J. Interferon and Cytokine Res. 18, 287-295 and Sarenva et

al ., 1995, Biochem 1., 308, 9 14) tlh%lt when hul FNG i s expressed in CHO

cells-on bout 5Q0% es u both RS | ati on
col |5 oplyabout o000at gy &R G R S et 5 S P BB 106 2 o
gl yCOSMEa&t@du&IﬁH)at ledhrd, egcateaastezdmdﬂgafee@amj; af 18asy DMsaciNaglt Yaq 3y) witdnon may be

determ by 15 an i tabl e nmet hod known i the a by SDS- PAGE.
One co E’l‘ﬁ‘%%"f’ 3@@5%)/101‘1%? m@%‘f‘%‘ﬁ‘e cA Gdinisies @Ha@nﬂ?‘é%‘éﬁ?lrﬁ? ion is the nethod
described i rhé RemSaeidalii” @hdel Bt the PRI Ruba lo@iYicHke thAGREARE Under

d ycosyl ation" in the Materials and Met hods section herein. V\hen used

her ei h thnevve foman JadIvatind af G mvenisrpshereprnistarcd sibeaipeouslps  conposi ti on

conpr i %'ta‘ﬁgtuﬁll?Qeﬁbﬁ@ﬁdt@%&éaséd:ﬂyg‘tlp@domﬁﬁQféfj:?eréﬁﬁ'é in@Mcale, &uSh k1t ended to cover
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means fQk phlabRsh IBI@@BH' dBedth FLEMS deRPhMRERhAS ESmpathes €1 n an

I ncreased anount o% t he %trrml ecul es present 1'n the p%pul ation is fully
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~I'nventi gfg CILC Tﬂecq@%éegperﬁlgg%pr Oofm?r]ﬁ%lre FNG oyl?g"é%w 6[1 contain at

| east 7 VERETOR pr e era y at | east
75% SUERNG Iﬁﬂecales,l thaailIB0dMluee ngy batorhmaieatd, B&%eymyaepkgéﬁécbdsl y at | east

90% su | east 95% e.g. at 30 | east 96% even nore preferably at
| east F?@?Fgﬁdlﬁ‘g‘l%?r ‘?east 98% e.g. at least 99% The term "exhibiting
| FNGscti vi PmﬁcddSr prefeaBd BN Oaﬂaﬁ@iaféa;hﬁl tdniahts tWheretid yape petiveker thyyar i ant  has

one or the functio of atlveh r hul F g the
capabi I‘Arrﬂ?@s ?fgsaﬁli W&a{“&%ﬁ OF‘&%C ES‘E°5¥Iat g‘ﬂggg’s‘ﬁ @WSW@%’C%P%E‘H#@Fﬂe si gnal
t r ansdyggdead POy, siibl & NGBt ndi 8.9, a@feastnsmbﬁq@m@ls lyablefl® 3e4ubh e 1dat Vitro or
in vivo (i n,vitro aor in vivo Cct ober 200% WO 02/ 081507

beT) D B gt a8 ablea%én PGP EpFe Pf?%@biym@a%tgcﬁﬁf‘é? aljenst $EEnadest i bed by

Aguet @k a@kast {(7Rddst A&t 1288 as ANsiGal derHMafit16ahi leaktlRE at Nat | .
Acad. Sci. USA 85:4 37 4 41, 1988). A suitable assay for testing |FNG

act |2ﬂ tlgast 40, t%ﬂ%},ﬂay-’héﬂﬁm&mdﬁﬂbﬁﬁwoﬂé@a?Tat%i| scl osed herein. Wen using

the "Pri mbﬂlee‘éﬁﬁiiﬂes(iﬁ%ﬁﬁﬂcﬁl%dp h&d @Ncp%m@%s &h Vifah@Whsre tRREPI ti Ng
JFNG activity" have a 5 specific activ east 5% as conpared to the
@re%@mmnw

r hul FNGetwieen e tAlU(Exeomwevagm@ud theHd{Cse @i aldonse BOGs e f i
modi {1 %?éférgﬂf aﬂéz?stt P& Eu?cfhrﬁ‘é% leis?ior?é%r‘a? das dt%ﬁt&%ﬁ ﬁo%%rgf%ﬁbg% 1elr:g°t PEGJ | at ed

or not O activities ovér®a w es of
speci fi360, such as af least 400 e.g. at least 500 most preferably at lcast 750, such as at least 1000,

. 25 e.g. atleast 1500 or at least 2000, in particular when administered (subcutaneously) in rats.
The term “Tuuxse” is used about the time in the IFNG activity in serum-time curve
when the highest IFNG activity in serum is observed. Preferred IENG variants of the
invention, are such variants which have an inc_reased Tmaxse @8 compared to Actimmune®
and/or as compared to glycosylated hulFNG. More particularly, such preferred variants have
30 a Tmaxse (When determined after subcutaneous administration in rats) of at.least 200 min, such
as at least 250 min, e.g. at Jeast 300 min, more gﬁreferably at least 350 min, such as at least '
400 min. o
The term “reduced iramunogenicity” is intended to indicate that the IENG

polypeptide variant gives rise to a measurably lower immune response than a reference




activities may range fromas |low as 5% to as high as 130% as ared to
rhul FNG For exanple, the specific activity nmay be até%{% er%@@‘?(e.g.
10-125%, such as at least 15% (e.g. 10 15-125%, e.g. at |least 20% (such
-as 20-125%, at |east 25% (e.g. 25-125%, at least 30% (e.g. 30-125%, at
| east 35% 730-125% , at least 40% (e.g. 40-125%, 45% (e. g.
45- 125%%??0§%°§st 50% (e.g. 50-125%. at |east 55%(&%?“@2@%%, at

| east 60% (e.g. 60- 125%, at |east 689 (e.g. 65-125%, at |east 70% (e.qg.
70-125%, at. least_75% (e.g. 75- 125%, at |east 80% (e.qg,. 80-125% or at

| east g%@&ef@?g?-g-g‘ﬁ’f’f’%o@ C"%“%@p%? W@H&E%SOIE%@? ?‘E’%ﬁ’é’fl?-\ﬁjﬁfy of
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i.e. the term ™|FNG pol ]pepti d& 1Is used about any | FNG npl ecul e
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t her eof yeqQEednlRidy 3k dil}as &PhlicATod AR SidhfhokdilGy. RDlegH! e exhi bits IFNG
activity as definéd heréin. The term "I FNG pol ypeptide" is used 20 herein
about 5t %@nwgyrﬁei@t nehebe) detempinedrby ussrof ditnsuifable fugihed knewmindhopt.icst & For

i nst ancﬁiva\‘)‘{“zfi@imﬁped fic substitutions are indicated these are normally
indicated relative to the hul FNG pol ypeptide nononer. Wien reference is
made to the IENGmEhewoiest tbé tetthe“ineresnd glycosylhtion”] ‘Sncrersedddgreg dfim di neri c

form ( h .o ' - epl.i. modi fied as
doscr | bt Ml fufbur oS YRR SER b NN BRABE B RS IRISMRchee. (08 10 4%0y
-t he 25 immoreawd laskef pichairadfohyduate morkentes.soonallyebiaimet e a tarsaquehceanisi ngl e
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accor dandgteiterbh aidh@yrpliesrat 18,182005 oml SAbivheLgh1ddseBivakieant., 3080bypept i de to

“be nodified by resent in tign be_an 0 ptide with | FNG 30
oot ivi ¢ e S e Bt B bt RD o Shavs B Ve MBS Bt R b an
ori gi n, bdth giyBosyRii6d &tk @boliats dilligePaiceNcof@livR SR (18§ ahd abdk FNGiywhdth t he
am no acid se%uence shown in SEQ |ID NO._17 or a fragnment thereof. A _
" f r agnegtteosylatcg (R Theiporpated fegree. ofdh yra Nrgtigespiop peste detearigedte (e.g. a
f r agm8niny sftabidBiedhbd kndw@ng ke aﬁuégNgy 455 YREM DHScombntiafkapk® | D NO 17 or a
fragnment of .the full 6 October 2005 WO 02/081507 16 _ |l ength [S99T) hul FNG
ol ypept f@minipg Histease gliposyatigEe thampibgd desgrediit tha geckipnentgledi vity, " p t-~

. g. a GdighihdhbVmekadd GoByIRIhY id the MeRALBH aNEMRIRASs IdeBbBiRfein SPEC fi C
exanmpl es of | FNG pol ypeptide variant fragnments include [S99T]hul FNG
C-t er m nal | yWoenwsed hergingie tarm “pppulagion ofdFRIEI nolperfidgyesant® o§. with | ami no
acid reg 1e J AN A i b GRER , 3 amno
acid r gﬁ"gjﬁ?&?ﬁg@éﬂ p:aﬁmgg%éguléfﬂgnﬁﬁgégg%g@%l ugts? tSSIEQ Iellfl)% %e%, 5 am no
aci d 20 eesinghpsisiop eEaprisipeNOieadt twe IRV polyparitides ghysoeiiaier] (LSEDTHENINDEE) As7  ani no

Z‘g: g rev%ilﬂﬁé%ﬁldér‘gl%% hl@p%%tﬁlﬂ%ﬁi(ﬁl@f@ﬂd&%&ng for b&ﬁﬁﬁg&%@&lh&%@ﬁ& 9 am no

polypeptides, wherein an increased amount of the INFG molecules present in the population

is fully glycosylated.
Thus, the present invention also relates to a homogeneous population of IFNG
25 polypeptides of the invention (i.e. a population, wherein most of the IFNG polypeptides are
| fully glycosylated) or a composition comprising 2 homogenous population of IFNG
polypeptides of the invention. For example, the population of IENG polybeptides may
contain at least 70% of the IFNG polypeptide of the invention, preferably at least 75%, such
as at least 80%, e.g. at least 85%, more preferably at least 90%, such as at least 95%, e.g. at
30 least 96%, even more preferably at least 97%, such as at least 98%, e.g. at least 99%.
The term “exhibiting IFNG activity” is intended to indicate that the polypeptide
vatiant has one or more of the functions of native hulFNG or thulFNG, including the
capability to bind to-an IKNG receptor and cause transduction of the signal transduced upon

hulENG-binding of its receptor as determined in vitro or in vive (i.e. in Vitro or in vivo




~ [S99T]h

residues (SEQ ID NO 10), 10 am no acid residues (SEQ klpdperddds 11 am no
acid residues (SEQ ID NO 12), 12.an-lino acid residues (SEQ ID NO 13),
13 amno acid residues (SEQ ID 10 NO 14), 14 amino acid residues (SEQID
NTO 15) or 15 amno acid residue& (SEQ ED NO. 16) and/or Ntermnally

t runcat edoviziobis@- 3 am no acid residues. Specific exanpt@Espxiiz/omzt FNG
fragnments include hul FNG which is Ctermnally truncated wth 1-15 am no
acid residues, e.g. with I amno acild residue (SEQ ED NO 19), 2 am no
aci d regbfRy). TREENE N &%s be%n d@é&hﬂ&l A Hhel §31 @@@ﬁsiﬁ@@s@@ﬁ@{zﬂ), 4
am no acid remduesé‘i &@ [2) am no acid 15 resi dues QQ'DNQ
23), 6 & Grddesen ¢ af.dBio 1@9&@@ REB24P37- 43U mi WS- e switable g5sdy) (SEQ I D
NO 25), i oo P e o es (SEQ
1D N0 SR S LR Sk AT AE N g SR E RN R e 251 Gies
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am no adepdndlegmdwhsh sp&aﬁonnb&@da&dmabeqmﬁpnﬁdﬁibfdﬁmqqﬂé yhepdritidevaviant iant  may

conpris t. |l east one furt nodi fication in addition to the S99T

Cobet 1+ EuAeE 8o il Ao T8k e 1o R R bt e the
vari ant adﬂiﬁitlebﬁlaﬁrangé tramtas &fw §sSIOT] dsihiphRBES0% fas eorvkddan thudFING. Fdirag ment of
|t r ouU BB P v s 9% b LT eB Al SN &t t achment
- gr oupof DI-1Z5900 8.z el haspetd @ﬁ:h@lzell%%) @Ilh@t 2@%:@@%5129%) \b@lch @b of
fragnents t eregﬂ he varjants descrjbed in the

¥ Backr Gund> S8 Phal Y SHp o SGea i ohleat S G RSP 8 AT C(ESD91] hul FNG
Wi th t hes Moy migal 5@@(@@6@@%&%@% (@tj se«tltzb%l)/e& leaﬁ@d%tq%% &y st ei ne-

nodi fied variants disclosed in € vari ant

accor di W5 Boattleet 63% (Feh 0P SRIP) alpesh d&H (g 74- lﬁé‘@ é‘b@é‘% 7§%’d€rén’é5e whi ch,
conpar ethslo) 4Bt ROL %@Qz%m@&gst%%qgg% 1109,)REE&RSard ROl ypept i de,
has ‘beein ‘nodified in accordance wth thé& present invention. This may,
howeVér spegiie aeiviig pE yENGe case, since the vari ant pol ypeptide may be
~subjected to nal i i n onal

processi ing, e A‘Q JN] L 5@6&63@#5@%6%8%% AL %I&T DK02/ 00226 17
t er m naf G@M@gﬁiﬂﬁylweﬁ drgenny ING wleselel(indépendendy e&wh@beslﬂm medi a, during
purificat Eﬁ%ﬁ?lsa
truncatlgldiegg???%ﬁcf} dt é&%‘?tlffoﬁgq FE%i;%Irr%g%%aéﬁé@He }asaln “pol ypeptide (for
exanpl emolatuld @dglhtsaFNGIabwhe'mg tdbﬁméﬂlmam Thesteinn [ TN ﬁojtygaptuhtu msed a G
ter neca o] i may. be obt d. du
post pgllheé ln%é%ﬁgﬂe p%g'gcpegg?ngo%%ﬁ}lgf‘%;em?gf -1 enBPlﬁ’Pvarl anfnS tfioe ‘E)Vg%rfl de). In
this caspecifit bebstitations"jpaindicttéd Sheuirdndimaltyoidictadttlatise totthethIFNG‘cat ed formto

be modi 5&15%%9&& nqgn%%eg (Wﬁen re c}‘e?lcé 1@ ?naldf? X)etgé[ ﬁ:ﬁ{ﬂ} molecule of the invention this is

normally in dimeric form (and thus, e.g., comprises two IFNG polypeptide monomers

- modified as described). The dimeric form of the IENG polypeptides may be provided by the .
25 normal association of two monomers or be in the form of a single chain dimeric IFNG
polypeptide. | |
The term “parent” is intended to indicate the IFNG polypeptide to have the
glycosylation site(s) improved in accordance with the present invention. Although the parent
polypeptide td be modified by the present invention may be any polypeptide with IFNG
30 activity, and thus be derived from any origin, .g. a non-human mammalian origin, it is
preferred that the parent polypeptide is huFNG with the amino acid sequence shown in SEQ
ID NO:17 or a fragment thereof, -
A “fragment” is a part of the full-length IFNG polypeptide sequence (e.g. a fragment
of the full-length hulFNG polypeptide shown in SEQ 1D NO:17 or a fragment of the full-




The term"variant” is. intended to cover a pol ypeptlde V\{NCh [ﬂjffers in
one or nore anino acid residues fromits parent polyp 8 88% érmally SEQ
ID NO- 17 or any of the truncated fornms thereof shown in SEQ | D NCS:
19-33), tWPHHIY in 1-15 anino acid resi dues 10 (such as in 1, 2, 3, 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14 or 1§m no acid residues), e.g. in 1-10
am no acid residues, in 1-5 am no aC| residues or in 1-3 amno acid

-1 esi duedenglthis 99 BRAFNG YRR pEmHR vasdnt siownSn 'SEQeDdﬁatl) exhibithLIFNG otidtor nor e

am no aci d residues ich i.s/are essentiagl for, ar oth nvol ved in,
the fun&td Bi1E Vpﬁﬂhﬁﬁ%’éané’fmflﬁt\fésvmﬁ? 1 '#R?C‘%&eﬁarf‘é (Hﬁglgbare "| ocat ed
at" theph @ﬁtﬁ@ﬂa@iamﬁ’r&vﬁwn&_hﬁ;hfddWMWN@U@H&BMIM&&@@@I@H%HGd by

met hods knovvn in the art and iis preferabl identified by apalysis of a

st r uct uBnaypidrdsy ey Bt i ARG Tesid ?éQJDr%q’ ‘& FAPIRQEELEHSS such as the
I FNG reg ggﬂ%% NOTﬁe3 hﬁfnmacﬁ %SFdN@: (SES) INyeasgedintifo Bdfsidiss (HEQ‘IDG f orm of

w | d- ty uman avi n e _am no sequence shown in SE? I D NO 17. The
t erm " r ANEFENGaming @ﬁﬁ%@ﬁ(&&@ﬁ@r@i@ﬁ%ﬁﬁ@sﬂd@?wgﬁ RHN@ A Jpe human | FNG
20 havi u : as been

pr oduceg&éﬁom%lrdg%% | na@n@gﬁ ggt?éeé@fﬁlsﬂ[%&%r %h%)\lé gl%ﬁfbds:%édqt o indicate

! the mat mseiumﬂSEQciD NG, ﬂ@mnh@ﬁémeslduméEQM@llm tlh emgmeracidaresidugs gue in
P Noy TP BERGHE5 52 R Bt (ot DRI iy M ol XBBO3EE 0 S5O
| 't Eat m:mo:m)ﬂm@nnqu?ﬁggm@smn?guwedls aGmmoetetllresofbpaEﬂF@@N@ﬂgbloZ%/Lgt iatng
its hat MRS R RAN e RER B Facife e S D RB e GAEREPRE 5577 T

a sim | angmays indlid HENG, v@hg&ﬂ@ﬂsbmﬁledlyhmhﬁwﬁ widlt iaﬁraihma'edidcras;t@sst hat the

- I ENG 30 pol tide varja ed.in | ycosyl ati ng
"the pol ?fﬁe‘ﬁ‘lﬂ%lﬁ?ﬁ‘\?‘é?‘flgﬁ?ld“e Mﬁ%@ dgbjr aé’i’lﬂo ?%%Ietg‘g}“?ﬁ ?Sigﬂl)r#ﬁ&qg@r) refers
to the dgfhoaninridaesd GEDADMOACY, umm(crd)res@eg(smmnm 22, 5iiruﬂnca¢1&d with 4
‘am no aci d residues.and inc)udes one termn resugl of | FNG

- (di sdPoteluss{SERH N9 @W“ﬁéﬁﬁé@é@%@%ﬂ%ﬁt b 7&‘1‘?’15‘? acd @SS oper 2005 WO
02/ 0815@3]2(?@%@@@ @Qﬁ%?{ﬁacuﬁ%sﬁ@ﬁ%ﬁ]@@ﬂb NO: B) &ﬁﬁbﬁé&d&&&ﬁé (SEQplDt erium

Furt her mati on of Acti m’run% is avail abl e actl nune. com

| nt er f eNORdMemineoicifyesidyes SERQH NRkER) ol amige w%@étﬁtleﬁ (ﬁEQﬂPul‘H?r D1 FNG
var i ant g finh B&q &@M@&tcsﬂa zwma@ms %ﬁlsqmu 'i‘eslﬂu\é@(ﬁ@’ﬁﬁﬁmlﬁ§ I1QRmSid €S As

i ndi cat ed previ ousl as surprising WE/ been found that gg_ycosyl ation of
ug

the na@@@ﬁlﬂwmﬁ?wmww@@wa@ﬂm 1 SEQ IHNPES) pil/esdi ti on 97 of

hul F eased fraction of fully, or
subs n%| al ?@t#uqﬁt %/ggg];llmat(:ﬂ%e% %&3 nol ecul es may be obtained, by
. substituti ngAstdmcatezie:me thred ENGyelypetait eghidnhmpy sérbpiza apBash PuehigttING (or
fragment ‘hddification in addition to the S99T substitution as long as said variant exhibits JENG

activity, i.e. the variant may be a variant of [S99T]huIENG, or a variant of a fragment of
[S99TThulENG. Specific examples of such variants are variants having introduced and/or
" 25 removed amino acid residues comprising an attachment group for a non-polypeptide moiety.
Other examples of variants of [S99TIhaIFNG (and fragments thereof) are the varianis
described in the “Background of the invention™ section above and include, e.g. _
[S99TThulENG with the N-terminal addition Cys-Tyr-Cys or with Met, and the cysteine-
modified variants disclosed in US 6,046,034
- 30 " Normally, the variant according to the invention is encoded by a nucleotide sequence,
which, compared to the nucleotide sequence encoding the parent IRNG polypeptide, has been
| modified in accordance with the present invention. |
This may, however, not always be the case, since the variant polypeptide uay be

subjected to C- or N-terminal truncation during posittanslational processing, e.g. by C- or N-




10 thereof) with a threonine residue. |nspection of Figododef¥6dds that a
significant increase in the degree of fully glycosylated | FNG pol ypepti de
can be achieved. For the [S99T]hul FNG (SEQ ID NO 1) pol ypeptide vari ant

it can be seen that about 90% of the polypeptide variants present in the
har vest e Or@@$139m uti | i zed both N-glycosyl ation site, vitgmgag/oonéy about 60%
of the rhul FNG pol ypepti des present ih the harvested mediumwas fully
‘glycosylated. 15 Accordingly, in a first aspect the present invention

r el at eSeshinsAplehFANEbp ploppeptii dte cell &t ihaptpressivh mictliandpring N@Gidwmtipnicto, and havi ng

the am no acid sequence shown .in. SEQ I D NO L i e.. [ S99T] hu] ENG), or
oo e D d TR PSR St o dieGiglr Ry Tetten Above, it
i s knowaribdiablypeitile fobatalipld, Aroagh £ehif1ehdim vafantis oGy ptelbeddpa@et i vity, and
in sone cases even have increased activity, conmpared to hul FNG, Thus, in
20 an iPAEPEYTURERleh AR RohPeRide e be AbiainEd Gt tp Resttraerlei ot BISESENGe vari ant
of the driesaniiGe fufindfoRRERIE). B 15 RebohTputllk AfbuioCohariiaal |y

truncated with amno acid residues, typically Ctermnally truncated

with 1-thotrenepisd fomt i@ be stdiigd in aogprdence vethehairpingst-of such C terninally
truncat ed fqrfhrg‘ﬁer&f“vﬁ%‘?t’* iPiehfdadd érc%v&!ag)%gﬁgggdg}%iéﬁﬁ&f&@id\l%io%h%@e The | FNG

pol ypepti de agnment according to thi inment of the present invention
exhi bi tasningBi rep@uescirgny jty parent polypapfidy@moppdySHOBINPHZ or tryeofdhs/ cosyl at ed

| FNG p i [ haghd: B 3hhissicARNE ¢ sShon AidgsaxRr essed

r econbiq{n%lgfﬁﬁlfoglﬁs g’%@%&@?/%@%?&%ﬁcaﬁ ,Elf)r @Pir aglély a lmatrr%a I an host

cel | 10 dech aas Bidy3.of, 51hds® onthtlil oifetB.ilA of heameotéidresalneiitd &dn 1-Cupling to a
sugar nmnpi.et

" . 30 As. | ai ned .abo onl ut .50-.60% of the total
 ponal S de il R A RRRKE 0B ARNPRSANEE O L1 be ahen
~rhul FNG i s &hpremsciinaCie’ éehiesded Thingljicaeres of mort hmimvedcid raddeest ages of t he

| 1-M 1 pol.ypeptide . variants of the present. invention is th i gher

it 1 g SHETHIS B URg e OURY 8 Reg Lt o mRter YNGR ch i n turn

has t heSuchBgBgUeticesidichat “Rcired & e fogened siip Tpafuatiomnl it nelgtbai ned conpar ed

to huyl FNG Due to th re -- ------<---------_- - - 6.0ctoher 2005 WO

031 OB3 S pEn B PORYBB ™ 6 R gFaRL RaTEeB by R 1 TORE o g, t he

har vestdgthd Rapdpldecomplekéd 108 réleeait RcepdiPiikiR b BOTFNG tcEd¥mrpol ypept i de
‘variants do_not require the sang cunbersone and tine- cqnsumi

puri fi cati o ia&Ph NG isriraded tg meag ﬁ}et“F?é‘Feg’é"ﬁ‘é)éWﬁgﬁ&Pﬂa’PE’é‘gmgﬁ}nventi on

rel at eabidg taPLRHS fgudiee HowniNGED IDAyRept i de variants, or to a conposition

conprising a popul atiion of |IFNG pol ypeptide variants, wherein said -

) B

popul ati on dbapms ERIENGT isdatendsd & qo BEUEOERSVINE PR BHPMHEN G ar i ant  of

the »OvEDLEM: anth&hGd éégga{m E%vnGR RROSDING 7 GRIEH a8 BSerdfrod@@shy 75% nore
preferably  at |east 80% even nore preferably at |east 85% 'such as about

90% of IQ_EF\PmbIﬁN@t peingpepti de variant of the invention.
The term “[S99TThulFNG” is vsed to indicate the mature form of wild-type human

IFNG, wherein the serine residue in position 99 has been replaced with a threonine residue
{disclosed in SEQ 1D NO:1).
25 When used herein the term “glycoyslated huIFNG” indicates that the hulFNG
| polypeptide is produced in a cell capable of glycosylating the polypeptide and, therefore, the
hulENG polypeptide is glycosylated at its native N-glycosylation sites (position 25 and 97 of
SEQID NO:17).
In a similar way, the term “glycoyslated hulFNG variant” indicates that the IRNG
. 30 polypeptide variant is produced in a cell capable of glycosylating the polypeptide variant.
' When used herein the term “Actimmune®” refers to the 140 amino acid form
(Actimmune® is C-terminally truncated with 4 amino acid residues and includes one N-
terminal Met residue) of IFNG (disclosed in SEQ ID NO:34) achieved by fermentation of a




10 Nbre parti cuI arly, the invention relates to a popul gtd ofhphobd NG
‘pol ypeptide variants, or to a conposition conprising a popul a?l on of | FNG
pol ypeptide variants, wherein said population conprises at |east 70%
preferably at |east 75% nore preferably at |east 80% even nore '
-pref er abivp sapsis@ast 85% such as about 90% of the | FNGcralgipeqbs de vari ant
havi ng the ami no acid sequence shown in SEQ ID NO 1. 15 Anal ogously, the
i nventi on aI so relates to a popul ati & of | FNG poI ypeptl de variants, or to
a conp bk BN BBl T QD BlonhNF P ANRERMGIE VATERNS, whereln
sai d o atlo conpri ses at least 70 pre era [ Teast /5% nore
pref er aty. nepsion g even nore preferably at Ieast 85% such as about
90% of an IFNG pol ypepti de variant fragnent having an am no acid sequence
selected fromthe group consisting of SEQID 20 NO 2, SEQID NO 3, SEQ ID
NQO 4, SIE@rfeEhri\@xﬁna mé@dﬁ@aﬁansmﬂe@ﬂ@nﬂnvaﬁ@m D NOS8, SEQID NOY9, SEQ
. ID SEIDNOlS SEQ ID NO 14, SEQ ID

1 a_,'jo

FHD~NE ' yfrent i oned S99T nut ati on
reqU| red fOIAs(imittalth%@éﬂuﬁﬁlnyt hhmmn@mgl\ylbéal fNogd &@@}ﬂo@ﬂmﬂ oBtHee at position

97 in rhul FNG other in vivo cosyl atiqn sites ch 25 have been
i nt r od @R %y&ggmgg%gbcp{@lafoggﬂ locplTfERPes TR &% hup‘g%mai’ he BFEaEdt o i ncrease

the seridmniaditastd frgetiondf ﬁﬂly & shﬁgﬁzﬁlﬁﬁg&uw %1365&@&@(1 IB’H!SZ} HEed@Rls infdy$ed.
Normall)é the in viva ycosylation site i.s an éosylatlon site, but

al so arfohingfysulstisting ﬁh‘i’s‘?ef“ée ﬁegldlé?dﬁ‘%aé‘*’r%ll Bpsipn %QSOfrhé e frgRetthe present

I nvery iteof)WitiSa BRdoniHe $eiduR MnBRYdAT FEd) 1 SR AL M Q%xﬁﬂaﬂt Meredsc iR T i cation,
preferably a substitution, -in a position, which | ocated close to a

gl ycosykes eifubnalysaseaterl NG pelveartide cas) t@@éhi?‘@dafpflﬂﬁﬁ SPYBEREYGy cosyl at i on.
Typi caldyo 15 Wl}aﬁ?alygagptYde%th by G@é’e%ﬁ fal &H?;ui%d@?ofi the A6} oy c?&&@éja‘ﬁ%ﬁg in vivo

N- gl ycosy ation site. Specific exanples of suit tions to introduce
in vi va’rq&erghw@gbw@tﬁqdone@nmelshra:riéowPéglye@etatmmsxmowbqg%@w_@baw@ﬂffmrt her

Del 0w o uEhGRRE 120950 BRLOBASR, CTLPRAA022501 20, 40,883 no 20l d resi due

"l ocat ed close t _ Tation site 1s Usua position -4,
-3, 12, -1, Asqordiagly, in3 fmrt aam:ctrtm pieseneinyentivh eelated tn@n a81d polgmiptide of the

gl yCOswmﬁﬁﬂigjﬂﬁﬁﬁ%;ﬁ%?c@lﬁ%a&rl{&ﬁnG MOV S1A &, Péncé‘ﬁﬁo%%ﬁ%?gﬂg%ﬁi\frﬁﬁab' y in

position - clarin OSI hus, the
am no &cé. 5998 HiudkheG), ox:ﬁagnbncthesefetxblbamglﬁNGmmwm- gl ycosylation 5 si te

) o o R Bl o e MR RSN BRE op o T T 1o

t he N- nesindetevity Sandiglsdoneeehsdstevin kdve bercasdearitigochnigasdd t@hzlﬂyNGaThmsnlnt ed nunber
of i fi atlons ossi.bl.e si.nc mad nt |n/|ntroduce an in

o v e B0 PruBl BB e Bl e NS IS el il STtk BT e, st e
ei t her fﬁgmentBhSEQan,l \ﬂtﬁlcﬁﬁ(Bteﬁ&hhlﬂﬁtﬁlrﬂﬁtc@ﬂvﬁﬁ&ﬂﬁ%ﬂuﬁ%ﬁﬂbﬂ&mﬁs of the

i nventi on,

e a vy P8 bl £ ok rls B S her o

‘ terminally truncated forms of SEQ ID NO:1 are disclosed in SEQ ID NOS:2-16. The IFNG
polypeptide fragment according to this embodiment of the present invention exhibits IFNG

25 activity. |

It will be understoad that the glycosylated IFNG polypeptide variants according to
 this aspect should be expressed recombinantly in a glycosylating host cell, preferably ﬁ

maminalian host cell, such as any of those menﬁoned in the section entitled “Coupling tb a
sugar moiety”. 7

30 As explained above, onljr about 50-60% of the total population of expressed IFNG
polypeptides are fully glycosylai:ed when rthulPNG is expressed in CHO cells. Thus . one of '
the main advantages of the IFNG polypeptide variants of the present invention is the higher
utilization of the position 97 in vive N-glycosylation site, which in turn has the consequence

that a more homogenous population is obtained compared to hulFENG. Due to the more




| the amno acid residue in question is replaced with a resi .0ty on“
the other hand, said anmino acid residue is already a %ctqb&?@ﬁ it is
normal Iy not preferred or necessary to performany substitutions in that
position. Wien X is nodified, X should not be Pro and 15 preferably not
Trp, As d Leu. Further, the amno acid residu Elsrg;h i,nt roduced is
preferab g%lgﬁlgdét ed formthe group consisting of Phe,% nlg?g)dr%% Tyr, Val,
Ala, Met, Ile, Lys, Gy, Arg; Thr, Hps, Cys and Ser, nore preferably Al a,
Met, Ile, Lys, Gy, Arg, Thr, H's, Cys and Ser, in particular Al a or Ser.
Vihen pd@MogeReus BoRAigR-comppYlioide & Pielariried msdingy cpradsing W&" & no aci d
resi dugoh@latién ofaﬁNng)IﬁQm’de GatightPA LR E-ea_?jré/ the Sd e dudtbefsoRNahd@mEr oup
consisting of H's, Asp, Ala, Met, Asn, Thr, Arg, Ser and Cys, nore

pr ef er #OngHng purijeglionge fhifHdGCys.  Such nodi fications are particul ar

rel evant i g€ ida ook o Broset el diHEticd RHSpoptlalibin bEERECE LO L he
naturally present in vivo N-glycosyiation, it is contenplated, that the
N- gl yT esjipaptidsrvagints oplo azogippiiten ompraingheopuiationat IHe ppivewdddy per f or mi ng

"a 25 |.OF i i i by acted fromthe
ar oup. QaHalE et e ARy FoRHIBE h kMo DadBR TG MRPRE" O L1

posi t i omriamt of 8 inveRtion. Rreferdhly, 3> oxmpeditipetanrises 4t deastNG7), mog8peelefably exanpl es
of substituti.gns. perforned.in pROSjtd 8 .0 I g ragnent s
her sor P e 5 PTBERY yB5R) S4B koS hstet Tout O Yoaid Y050
YO8R, Ya8dnt o¥S2liaveni¥@8C and Y98S, preferably Y98A, YI98M YO8L Y98K, Y98G
Y98 30 Y9 Y98H, Y98C.and.Y98S, in parti.cul 8S. Speci f:i ¢ exanpl es
of stGost it u?g%rﬁ gy arﬁf)'g?[%yogﬁélavef‘ﬁmb’iﬁ’fﬁt?s it%?ngﬁ%&t%? 0@%8@@5’%%?@&(‘8?3 C[?’ agnent s

t her eofo} td NednustRitivh Clprisg DfHpnlativh JOBNG péLROPdde Vad GO\ whdtehGBl, VIOOR, V |
- 005, or V.100C, in particuylar V10QT, 100R, V100 V ....6 Oct ober
5005 VerBSFGRISTPIEEH 55 Fon et as . SRRy SR Pdepect to t he
I N Vi Veybh Blb¥GRSHaBl 120Ba% 85 B, dich ROSIcuE WY 3bthé IFNG polgsuptiadphiahed that this
site may be further optimsed by performng a nodification, such as a

subst i tavingHe f}nﬁn%a%?ﬂ?’?“&ﬁﬂ?é‘l‘@&%@p%%lt he group consisting of D21, V22,
A23, 1924, GPBalophus®y, B8 GRESor dlsEreladds tcpé)g FulaBBn ofIFNGpolypeptidelvaridnks, +3 or +4

relative to N25). Specific exar‘rPI_es of substitutions perforned in

pOSi t i ¥ (PEHCYPRPISHON FEMPaIng a gapilatipn giENCrolpertids frptiants Migen@gsE, 26N,
&26Y, ?%?Qaﬁ&ﬁ?&\ﬁpﬂ%%ea@@%l, 8Bty £628K: 7592 GRre §78@ b1 Ridst 8695C and  (26S,
preferably (Z6A "&6M G261, IEQGK, G26R, (26T, 6H, &6C and (26S, nore
pr ef er &eymopzareianbly @plest 85 %, pakus dwnb?0%pbn INGawprptidsyandt es of

substi i f I LA : gnent s

t her eo%gglln(r%c fgg’%é%’ﬁfn g&ZfBaSQ&%B&é%&%ﬁf%éﬁg%&ﬂg&}%ér&{s&%ﬂ; &*28S, or
&850 INOBaSEQ ¢ ING:3, GEEND gt SEQIBRIOERER) I NR.gEQ ol SER IDany of t he

nmodi fi o0 '1%@% [ i E{Eﬁﬁj hsat £88 8o 9 yl ation
at pos iﬁ\f(it)‘gh%g %naﬂt/d‘%'e C %ﬁﬁg@] \s\nﬁtbt%ﬁarhn(?/\nl E)’]tk e Ig%?\?égﬁgnt iNo ned m)%i fica-
ID NO:14, SEQ ID NO:15 and SEQ ID NO:16. :
In addition to the already mentioned S99T mutation required for optimisation of the in

vivo N-glycosylation site at position 97 in thulFNG, other irn vive glycosylation sites, which

- 25 have been introduced into SEQ ID NO:1 or fragments thereof (e.g. in order to increase the
serum half-life and/or to increase the AUC,;) may be optimised. Normally, the in vivo
glycosylation site is an N-glycosylation site, but also an O~glycoéy1ation site is contemplated
as relevant for the present invention. This optimisation may be achieved by performing a
modification, preferably a substitution, in a position, which is located close to a glycosylation

30 site, in particular close to an in vivo N-glycosylation. Typically, such an in vivo N-

glycoyslation site is an introduced in vivo N-glycosylation site. Specific examples of suitable
positions to introducé in vivo N-glycosylation sites are disclosed in WO 01/36001 and further

below.




tions perforned in connection with optimsation of gly, gg%ybg;%
position 25. 15 | FNGvariants of the invention wth inc and/or
increased serumhalf-life In a further aspect the present invention relates
to a variant of the I FNG pol ypeptide having the am no acid sequence shown
in SEQ I\WPohhsksoyWherein said variant exhibits 1FNG agicindkoyeszd Moreover,
the present invention also relates to a variant of an | FNG pol ypeptide
fragnment having an ami no aci d sequené@ selected fromthe group consisting

of SEQ ID r 2,. SEQ,| D e | D..NO. 4 I NO 6, SEQ ID
NO 7, SEQ | %W%?‘%E‘é“ﬁg ‘ﬁfiﬂ@%%ﬁg %W&S’%gnég%%‘?%%%%hgt@ 1D NO 12,
SEQ | D pgyetiids-4,SEQ2, 11D N@2 143 or%lh@ﬁ&he]ﬁum@i&&@db@am gl@cosylhrgnm n said
-variant _.exhibits | FNG acti vi té}hg% such. a arl ant co 58 at | east

one f urith&t WhsaHeicabehykate G pf‘?fer Hi ?S’S“NES T8 S f o avoid

t 00 muchysiios i RE 9. r'nﬂ& thd@nifid Ei6 todiige RBsled 1BL1th @n uﬂfwotlﬁlglyc@@ﬁlﬁiﬁ} hul FNG
pol ypeptide variant (or fraﬁents thereof) the total gu?‘%\e} 2 f amno acid
n e

resi ddesste(pving hipsearenee NrR-SAV e bmanhclecHird B poRHEO rbsen gt typically

does nofs £uacER iONkesidddsual 'y, the I FNG pol ypeptide variant conprises 1-10
nodi fications relative to the amno _acid sequence shown in 1 1,

such as 1-8 WTZiD&JOSIIHDB +2 I“-‘-I@V@rto the Bl-sopidie i axpdifigadt ‘f”@lbéfJP@EéStoqddh%tl‘?é‘{Yam no acid
sequen fmﬁi?éﬁ% iy ol g s%ﬁ‘arsﬁi%ﬁl orfift8o Pﬂagitaﬁﬂnfﬁ%ﬂ&@(aﬁ s are a
1on(s Tt e und

substi t ut rstood that sim |l ar considerations hold
true fd¥-gheesyiatios sioh, thefanammrgmétﬂemm@dpm@wugﬁ@es@h%@elvm%@tyshav. ng the

am ng,aci d b, 0 AR/ P L

PCT/ %&02/ 00%88@%&@}8{‘%’& *ﬁj@ﬁ%gﬁﬁﬁ}e}&gﬁ% ant | sl a varol ant 0?0 any of the
- sequences] diidiod 10$aesitwm+ZSE@t1WDto NOB: V20 DG glysesyhatian sideris apitbstifgiell Whereonpri ses

| ess than_ 15 no at.1 ons

: latd ve to the
‘rel evan e%%nﬁgclaé?s uem er%%%mg \?\aﬁé#%téﬁégﬁlﬁ%ﬁ Sﬁ%égfsagghama?dl 8, 2-8,
1-5, 1-:3nif6 addd Eesimdtsfaheadylajﬂsraseluattnalmmlallyhrepreéd:rewla)nneqeﬁeryam no acid
sequenc shown RPrefer h f on(s) is/are
- a substli’efé %l}’sm‘f:ﬁ?fgm %?%ﬁuf)?/]vghwgm? %yuggg?tddggﬂ\?/%ﬁ ant (i.e. a
var i aatgrwﬁata@ty HOTHY, AsgSGiatand mnasmrtmnehefammmmid maﬁﬂué todatintoniuead imddi ti on to
the S99T substituti ri ses_an no ac i dlffers from
e an B O Dol aet aTBdhe AR oo G PR 1 oot S ARl TEleeot s T 1.
2, 3, AQlySArHThr Hi8 Cydandlhr, ridre pﬁa?arabI;,BMaJ,Meqrnelﬁysamynmgawhﬁmseewues 10 In

a preferred embodi ment of the invention, the | FNG vari ant (further)
conpr i s#d St in pateiargHa of $%r oduced and/or at | east one renoved anino acid

resi due compyh&i ;E%Qnﬁﬂ 33t hRRhEBE IN-gEauis fnidifedN@B xRelypiapésidie tbd et y. By
renoving or introducing an am no acid resi duegg%%ngrl si.ng, an attachnent

gr oup0 inspducdispericiably pleqied aan Hisisetup cpesijige g PR 4% Mahtts TRl |y adapt
the pol Xpept,i L& 858, Aste pRterably Thr, Arg, Ser and Cys. Such modifications are particular

relevant if the X residue is a Ser residue. ,
Thus, with respect to the naturally present ir vivo N-glycosylation, it is contemplated
that the N-glycosylation site at position 97 may be further optimised by performing a
25 modification, éuch as a substitution, in a position selected from the group consisting of E93,
| K94, 195, T96, Y98, V100 and T101 (i.e. at position —4, -3, -2, -1, +1, 43 or +4 relative to
NO97). Specific examples of substitutions performed in position 98 of SEQ ID NO:1 (or
fragments thereof) include Y98F, Y98N, Y98Q, Y98V, YO98A, YO8M, Y98], Y98K, Y98G,
Y98R, Y98T, YO8H, Y98C and Y98S, preferably Y98A, YO8M, Y98I, Y98K, Y93G, Y92R,
30 Y98T, Y98H, Y98C and Y98S, in particular Y98S. Specific examples of substitutions
performed in position 100 of SEQ ID NO:1 (or fragments thereof) include V100H, V100D,
V1004, V100M, VIOON V100T, V100R, V100S, or VIOOC in par‘ucular V100T, V100R,
- V100S or V100C.




15 make the nol ecul e nore susceptible to conjugation t@ dheregpol ypeptide
noi ety of choice, to optinse the conjugation pattern ? to ensure an
optimal distribution of non-pol ypeptide noieties on the surface of the

| FNG pol ypeptide variant) and thereby obtain a new conjugate nol ecul e,

whi ch exhiduzt68i5bF#NG activity and in addition one or nopErbRRIOMEd
properties as conpared to hul FNG or_ rhul FNG based nol ecul es avail abl e
today. For instance, by 20 introduct idn of attachnent groups, the I FNG

pol ypept i de 1yakjAnt why, R@ASLHRE: (8 FheTh bﬁvBW SGcoshildnlsRE al szttlt}f?2§9'fkt ent of the
specific anmino acid residues to which the relevant non pol yp@gtlde noi ety

bi nds, sopEmmiyedthabhie st nacheirtheroptnised by pmipioing @xnesifiiaten, eehjagat i on i s
achi eV%bstﬁMan.,e V@E;tx% Q8% Ko ygg,r@ntpt J‘ﬁ?ﬁ%f B5PUPS b3 'D$z4p¢§ ible to

avoi d conjugation Re non- po e nofety I'n parts of €

pol ypeptd&hadifad G etmosiuom~¢0m Qgdt +bnr3 |05+‘2531a1ﬁvs Mhﬁt&g@@usw@l@ ofto an

anm no esi du at ed..at or ctl onal. site.of .t ol ypepti de
(si ncgasg%ﬁmﬁtmélts POI%)ITHP& mu%qr%mon 280 fgﬁé&D r suI ?r fraﬁmf”ﬁt%& eogtl?ctl)lﬁcge%r%r?educed

| FNG a@zﬁw|Gg6YoGZGQmifeslGZ6|An@26mﬁu@aGeﬁ< AEAGRPER6T de0 6L 6260 abdrpai r ed

att aonatS sRy 8% et i sl B R RSP RE o der to
ebod %ﬁmm‘ﬁﬁ‘f P e e o oapt i de i s
SI ter ed:’er{‘-:? ipRESHioy %Se&gstﬁ%gbpﬁ gggnp eppof}mclyde 52 g@&?ﬁﬁdgct i on of
am neo amsk rcmMj @2SNCOPPT,IHSRYG28S, R CRB% A patisRs GBI, GeT,sRpabypept i de

~noi ety of choi ce. This enbodiment is considered of particular interest in
that it°[@86ossible to specifically design the | FNG pol ypeptide variant so

as to obt ai HALGRLARE e M dEALLRMdRotdagn RS RRLWARRISEIR &t Y. 6
Oct ober 2005 WO 02/ 081507 PCT/ DKO2/ 00226 23 In addition to the renoval

and/ or Slyrosdgiratt pesiton Sdmaydesemgined with gesofttheabovt-pisapancd aodifige-i ant  may
conpr i steonggé}%m@@m dohfi@tib® Beh oﬁmglsat?dﬁtlﬁ%g%b’sglaﬂ&?a Saotsatm gge not related to

i ntroducti on and/or renoval of am no aci conprising an attachnent
grouéSfor the non-polypeptide noiety. Exanples of such nodifications

I ncl udeszaxgto 4g iy, 5 ﬂcéas%mfd LoD R B B uction of
Cys-Tyr= achnent groups

avail abl e fdnaé\uthpt@a@qtémmmntpn@sem relatﬁStmevaﬂaﬁtl‘thlpﬂﬂlFWﬁHpﬂypdﬁldﬁarl ant in

di_nmeri r S y the

conj ug;}larvgl %ﬁafinel @gcjet%lﬂ%mggfe&v%}bp g’%’i‘? el @%&“é@&?ﬁ%@ﬁ e@rnat ure and

degr ee mfivitxconj ugat i on (e g the i denti ty of the non-pol ypept| de noiety,

t he nmber non- p noi.eties desirabl ossible to

conj ggat e tghtaﬁgv tﬁyé%s ntv%'egsé) r?lﬁtgi/tosaﬁgﬂ% Og%“mlﬁ’g?te%‘b“% or where

conj ugefreigmenslhoimgdnlamm\midjaeqbenﬁ glerted Flomvwhé grob@can@demgcﬁfm mhat the am no
acidr u i ti.de noiety,

- either EIEJP% @émg%&ﬁﬂ@o‘ﬁ@wﬁg% g#@@%i\fp gﬁsﬁﬁ) g[g)s?/SE@fﬂ)t he nature

‘of t he MOs3; FIEO Y &0, BEQD MOy1(YSED IDING:10i SBER BNNO: I2NSEOIL NO183,8BCES, on the
basis of the 15 ¢ ngﬁ’gf\qtl on.nethod to be used. For instance, when the

non- pol %(Btlfld@ gldaSE&)]]%/]hIQr 16, wherein said variant exhibits IFNG ‘activity.

25 Thus, such a variant comprises at least one further modification compared to SEQ ID
NOS:1-16.

In order to avoid too much disruption of the structure and function of the

[S99TThuIFNG polypeptide variant (or fragments thereof) the total number of amino acid
residues to be modified in accordance with the present invention typically does not exceed

30 15. Usually, the IFNG polypeptide variant comprises 1-10 modifications reiative to the amino
acid sequence shoWn in SEQ ID NO:1, such as 1-8, 2-8, 1-5, 1-3 or 2-5 modifications relative
to the amino acid sequence shown in SEQ ID NO:1. Preferably, the modiﬂcation(sj is/are a
substitution(s). It will be understood that similar considerations hold true for variants of

fragments of the IFNG polypeptide variant having the amino acid sequence shown in SEQ ID




mol ecul e such as a pol yethylene glycol- or polyalkyl engogﬁ)l f (gg]l ved
nol ecul e am no acid residues capable of functioning a % ment group
may be selected fromthe group consisting of cysteine, |lysine, aspartic
~acid, glutamc acid and arginine. In particular, cysteine is preferred.

When t hgypeslodifl,ypeptide moiety is a sugar noi ety t he pairipa@ROR group i s,
e.g. 20 an in vivo glycosylation site, preferably an N-glycosylation site.

Whenever an attachnment group for a néa- pol ypeptl de noiety is to be

i ntrod d ipto renpved fromthe | ENG i.de ha the amino acid
sequeng\i&s}hxgﬁf ge%v tlf\l@)‘fﬁia“fi}{] g g‘i“@‘%ﬁ@'ls%gﬁef‘ #%@q%om tion of the
pol ypeptoge-1asdes avegidt iedlly SongrRvaBisemil 1§ mefi@tbediyaralolllows: 25 The
position is preferably | ocated at, the surface of t%@%@g% E‘I de, and
more predifigalionsy rduie i BE Ry auoung fod seapencr ViR han 25%
of its giide20d13i9) 1-38%ROSRskitQEbRG ALY QMo reRk &t @lealbliyo MM @qhdtan 50% of its
side chain ex&gged to the solvent, as determned on the @R sis of a 3D

st ruct shewpin HHAED NIS:3-iEroterably sthe medificationgy farg HRubskp( or nodel
optionally ‘;[gﬁl& *ﬁ%ﬁ?ﬁgﬁﬁéﬂ @IW@%&F%H&%M&#@ 5 06 BAt @ﬁmﬂi@hﬁlﬁﬁl&ﬁﬁ Such

positions are herein. . Also of interest is to
modi fy leasyowf futthes mf@an@nmadmnomm thro S sbstisaicabeosnisisey %@Imp%%t 1FNG

pol ype pste}ﬂ'&%cé lﬁ/HlC? Hikel s%n?{he %ﬂo@r‘ #l]getnbé)%ogil S 9D 8604 (498

conpr i si group e non- po ypepti de noi efy, such as Cys
resi duethn)redl) rrcEZSTuGihS,rfem&iaeﬁ) 1&rig, b%llﬂevéﬁammomdmtﬁhlﬁ%d at the surface of

Lhe LFNG polYReptl .. 8. hL AR AR0RO.NAHREN T, PILDNCRLORRZE. 24 I

addi erest to ne or no aci d residues
| ocat edeasﬂond 1h&od1mexpazrd&:g IatdBaSt afe rbmeveﬂl-?a&i@lqomlq/papua abesismgennost ani no acid
“residues in thes ions, are exposed to the surface and | ocated
suf fi ci®At I?ﬁ?”%&ﬁfjp EW?%ﬁ@ P8KS sites so that non-pol ypepti de

noi eties, suBreaSvipgbyiBodudinpan uinﬁﬁ) aclcnemretdomphang RE@Eaihecgtees, 5 and/ or
N—glycosylatlon site be introduced t he function of
the ” noPLtamer pelEiib BREU Ly PO TR P ATE! e PRG TR P on of ¢ e

t hr ees dhaRNB: ABRLule ﬁfofd*ﬁ&déptﬁal@fo dabiiuEM(en td e nefipbigpatide mos) cfvhsice,
constituting said |l.oo Ions are residues _N16-K37 (the

F60- S6§0@PH’€S® fige eor)] m) pa c.85'9 epiipan RUEY HEEYLon %goﬁye%’ge(t he "D-E

I 0oop”) . mdiBtick tﬁé@lﬁﬁc@&'tﬁ%mﬁ%?é @Rt ArdMBerdR@blaiNCidveespigate bi ndi ng
site are Ql, D2 V5, FE9, KI2, Gl18, H19, S20, D21, V22, A23, D24, N25,

26, TZ'JFOIC‘F_‘%@ WWWQ?EN@@QWW pprip adgtiiqmornepf OHTPEOVEA POPETE 49 (see al soO

Exanpl & g«)wwogﬁﬁm@ -baskd mb&cﬂé@iv@ﬂﬂﬂ@todéyh%r iatthReyent groups for
a non- po ypept| e noi et such as additional N-g gcos yl ati on sites and/or

cyst @@ ngtr@@guqu@fgyitaghn@nhgypunsnmp HAX(E ealypepiige varjaat 1g pestesror OREISY ecul e. 15 In
or der ta?te 18 WU Do %tsgézglcragdlﬁcs 561@1&1(19& t8 Mh%&[%@ﬁ@ﬂ{t ng-0ups, the

q
di stance PLbet ween am no a esi dues | ocated at the surface of the ]FNG
pOI y pe pialypeplide weikbty birsls,cdhemhy a more efficient, specific and/or extensive conjugation is

achieved. By removal of one or more attachment groups it is possible to avoid conjugation to
the non-polypeptide moiety in parts of the polypeptide in which such conjugation is

25 disadvantageous, e.g. to an amino acid residue located at or near a functional site of the
polypeptide (since conjugation at such a site may result in inactivation or reduced IFNG
activity of the resulting conjugated polypeptide due to impaired receptor recognition).
Further, it may be advantageous to remove an attachment group located closely to another
attachment group in order to avoid heterogeneous conjugation to such groups. In interesting

30 embodiments more than one amino acid residue of the IRNG polypeptide is altered, e.g. the
alteration embraces removal as well as introduction of amino acid residues comprising '
attachment sites for the non-polypeptide moiety of choice. This embodiment is considered of
particular interest in that it is possible to specifically design the IENG polypeptide variant so

 as to obtain an optimal conjugation to the noh—poiypeptidc moiety.




“the basis of a 3D structure of the |FNG dimeric pol ypepty de.
specifically, the distance between the CB's of the an?&j&gozjgrgﬁﬂrisi dues

conprising such attachnent groups, or the distance between the functional
group (NZ for lysine, CG for aspartic acid, CD for glutamc 20 acid, SG for

cystei neyo@bnqas and the CB of another amino acid resigug@dRhé Si Ng an
attachnment group are determned. In case of glycine, CAis used instead of

CB. I'n the IFNG polypeptide part of23he invention any of said distances is
preferably re than 8 A i ar.ticul ar re than 10A i.n order..to avoid or
reduce het e%@ﬁ@&ﬁ%m@ﬁﬁlﬁ‘@gﬁ‘g .‘“%%Eﬁfont"ggmﬁ}% aﬁ% rﬁ%&‘&?s gg(ﬁﬁ%ﬁe S98f the ]1FNG
pol ypephkiisle macbaplsedmer dickffRatidog OB, bitatitutidss, ta HELI BlabDol (or fragnents
thereof) in that one or nmore_am no acid residues co stitutipgi%f part of an
epi t opélifpsectinaard/perrgpadl of srmitoAckiPdusy CAmEENG R ABrIRE! BARAY IS aci d

resi dugon GeRPEHHas RBicAN FRbhaeBBEtL SbAKBatfoRs inkbhile BGReRHWRARJ AR NDi ety, so
as to destroy or inactivate the epitope. Epitopes of [S99T] hulFNG hul FNG

or r hiulsHpstiuiags de/qr drrpdpgticad! Gys-hgeCsfor Mg ehBa S-RABRRS- i n the art, al so

known as_epir,,0D6, (RRRPEf 2tS8men® pBup IRIRBIOfo} c&xg%g'ﬂ{ior;al@ sem@n HBEM 1999,
-.380(5):553-9, DeLisser HM Met hoés }?\/bl Biol, 1999, 96:11-20, Van de Water

et al . IFNGipolypentida ohridnirindimons fron is deparlenignytBy effpodaged Rdp aehiqsdy JM
. Toxi col . - 81 d rr- Qpin
I m‘runolb?%{%@é{%g%ttof) T%%%ﬁe%% tf.YbZ&%me%t %%?g?%nlatag%gg?e;%ﬁ%iﬂg ﬁrma ﬁgéﬁé di spl ay
| i br ar yogiugaties ¢i.m gheridedivyroiohe gopepyhepids roficty, He nOmberml non-padyrgpidssi dues.
| gGL,ant i.hodi.es _from s ific. i.sera S hul FNG 6
ot obL P il5 a5 ub PERTREY e AR B o MBS b B S T ey
i mmunopbeogyd @twhere canphghthe shedd be weidelagey are i dentified by
i mrunobl ot ti.n By sequenci the. DNA of the..purified reactiyv hages,
t he sequencb"%{‘l bg ﬁ%‘%“g?:%jﬂﬁ%fg@? e agid f?éﬁa%feer?l?ﬁsnn@c? nfagﬁ(ﬁiglve\gtdgl%lip ro:gal i zation
of the nseQUEPGRIdOMoldng eBhdr $tHe ra@ovetl B Bitroddced Hesdide@ onEhebatibef taby i dentifi ed

region on the structure constitutes an epitope that then.,5 can be selected
St apEo gl BTGP T S GO B 4t TR RSP b PO e o
pol ypeRbhjdeatioR nRthod t&béEdet O kinstafce/ wkien thahbn-bolygeptide meettitn palyined i fe is
e.g. dependent on the nol ecular. weight of t_He ol y%ﬁti e vari adnt and the
nunber TetlecklersaehateROlgHYIRRS ShedyerPobaikylsne oF ?-ﬂgﬂvcfi CHEAIANL | ife may-

- depend @fukEaphiMb SEthSonR MRk a@dchib® RAPRG HEREBEA fofiBhediryup N 10 _
guestion. In one enbodi nent, the_ | FNG pol ypeptide variant of the invention

has a FePsissing gk cysigae glbiting fspartiq asids glugmigasyd andprgging o prdipulan cysgdet 70 kDa

as measubed. By Vﬁ@%‘tﬁ)%vﬁﬁﬁfékﬁ}d]ﬁoietg% &ﬁ%&ﬂn&ibﬂy,méétiﬁchm&la%ruﬁ{isy@g 227
(1972{%, p680-85. | FNG has a in the range of about 34-50 kDa, and
t her &4 @nré vriglyjosyiationatiiguprezgblyor Dhgiyeosyladen #d to obtain the desired

effect- Thi y-s Qtachlﬁg-it%fc{ﬁﬁif&%%og loégﬁé)ﬁlﬂgiﬁ%tf)g% BRig6ulesine) by a

conmbi nation of additiona h vivo osyl ation sites and additional PEG
ol eculoesmoyed fism dheENE pdymeidrliapiod tramdnmacid pqudnse aawn as REEJR) ugat ed R WG

Dol eR 8 h EFGET e RS0 RSt 1 ¢ onl)
selected as follows:

25 The position is preferably located at the surface of the IFNG polypepiide, and more

' 'preferably occupied by an amino acid residue that has more than 25% of its side chain

exposed to the solvent, preferably more than 50% of its side chain exposed to the solvent, as
determined on the basis of a 3D structure or model of IFNG in its dimeric form, the structure
or model optionally further comprising one or two IFING receptor molecules. Such positions

30 are listed in Example 1 herein.

Also of interest is to modify any of the 23 C-terminal amino acid residues of the

- parént IENG polypepﬁde (in particular by introduction of amino acid residues comprising an

attachment group for the non-polypeptide moiety, such as Cys residues} since such residues

are believed to be located at the surface of the IFNG polypeptide.




(addi tional) non-polypeptide noieties. Typically, a copjossdeedoomri ant
conprises 1-3  (additional) non-pol ypeptide noieties, such as 1, 2 or 3
(addi tional) non-pol ypeptide 20 noieties. As nentioned above, under

- physi ol ogi cal conditions hul FNG exists as a dineric polypeptide. The

pol ypeptwdeziossmormal |y in honodimeric form (e.g. preparrakedgoassoci ation
of two JFNG pol ypepti de nol ecul es prepared as described herein). How,-ver,
if desired the |FNG pol ypeptide var i24nt may be provided in single chai n

form wher e'ﬂf&&@% VW%&%%CQ)? YRERI xﬁgmﬁnﬁe re%ﬁné hddk adia¥isAo@dAgRt | de bond

or a peptide Providing the ol ypeptide varia nt in single
chai.n fthe loh segicnh of hd VARG aghypertide SmWOMmmragﬁfﬁﬂy@mem@m@éﬂWeptl des may

be dif Lish M}%Qedctg%e sﬁrfgc% AR AHER et oo é@&%@tﬁc@&xm@ 54 ¢

rrutage |s 0 or 1 nsta Ion sites can be
r enovedhdtmmpblygeptndeﬁmmles shdhndipaynsi melef.:ulenm:maaiaufar PEG mueahsr s, but
ret ai .atign tgomer has an

ed.in PE
R e AL S SR e A B e I
(?nd t hﬂﬁle@ﬂ@\%hﬁiﬁlospg@glf)nsﬁlﬁﬁﬁHucyldd:ﬂm\flé@ajsEﬁpdgﬁd)re@ﬂihtaﬂuabﬁ:hghis)ona] FNG VaHantZ
of t7w invent in the n ti.de Lpoiety.is a sugar inoiet
Ot ohorsByes YA BN afsamitae b s; Hsbitibed Ros kst af Bk pod mont of
~ the i nrerd-kon(thdrea BAbGy™Y,ar60Hs5 (mfa “BEQobf) N 3-$84 @e “d-DagupeNisl Ydser eof )

~conpri ies at least one introduced glycosylation site and/or at |east one
renmove mal(‘}‘EoQﬁ]é’PPén site. Preferably, the glycosylation site is an in

vivoig N- gt y aog Win@o oMl reﬁ!iﬁe@coﬂsu&tméh@ IFNQ@EoEﬁkaﬁﬂ&hg e APRI M2 8L, sugar
noi ety, ﬁg&ln O linked or N Iinked su preferably an

N 1i nketPs 2.8 tY2. 320, IBtle V2R 87 821 %@BédT%HO é@‘% ke&’.ilWénti on said
‘vari antg£Qnpfis ?15142%1159@&58 @]%o (éeé‘&lﬁ&ﬁk&}ﬁﬂe FhHEAT Y Blrlef, iSik bFefedeB

particular an introduced in vivo N-glycosylation site. ~Preferably, the
i nt r odub@dttgihyreasgrpesifers aantpelipsplidetraieti ech #additient St-glyeasyighon Fise

|nstan oduced into a position
of Ca%d/ 8 'It\l%lcp oﬁ{%g#o% é%qﬁddﬁgéﬁﬂm%lg giter@)ﬂzegﬁd% ‘[thé% ments thereof)

| corrp15 si ng dmowlat lnolelkonide e gptiod d@k{b@@@doﬁaﬁaﬂmﬁnsgmﬁm e d'FSF?’@f:@r ably said
exposed FARf REMOIA R ock B LANE S pfthe IR hoy s DRaBH UF 72! T
exposedh¢ basistdi a 3Butduetoes. of mmm@gapdmgt@emempnaﬁcaﬂy ik d5tw'h3 positions
e oadeb e SRR R e B A PR BB P S e
sai d paHstarice beméﬁaﬂhe@ﬁmabna,l ganp NG oy tpay| @Gifemsgdrtieadid GInfor ghhtaned o) t hat
(b e S SR R S B TR A sl PO BRGS0 L e
chain Q%taaﬁﬁﬁiit gmup he dswﬁﬁaaﬁ'tn e tiSgetind) Caannedtinseiad ofCBhinitht FFOMtict | on of
ARG ATY AT G SRR T .
. sugar  ak@lar bivrBitIE0A h FdraeBREK orlrBuce heterogeneous conjugation.
' Also, the amino acid sequence of the IFNG polypeptide variant may differ from that
25 of SEQ 1D NO:1 ((S.r fragments thereof) in that one or more amino acid residues constituting
| part of an epitope has been removed, preferably by substitution to an amino acid residue -
comprising an attachment group for the non-polypeptide moiety, so as to destroy or inactivate
the epitope. Epitopes of [S99TThulPNG, hulFNG or thulFNG may be identified by use of
methods known in the att, also known as epitope mapping, see, e.g. Romagnoli et al., Biol
30 Chem, 1999, 380(5):553-9, DeLisser HM, Methods Mol Biol, 1999, 96:11-20, Van de Water
et al., Clin Immunol Immunopathol, 1997, 85(3):229-33, Saint-Remy JM, Toxicology, 199”/',
119(1);77-81, and Lane DP and Stephen CW, Cuit Opin Immunol, 1993, 5(2):268-71. One
method is to establish a phage display library expreSsing random oligopeptides of e.g. 9
amino acid residues. IgG1 antibodies from specific antisera towards [SO9TThulENG, hulENG




many cases it will be necessary to introduce a serine Qr th i ne
residue in position +2 relative to the asparagine res?@&gObfaB&@ﬁch t he
sugar noiety is actually attached and these positions, where the scrine or
t.hreoni ne residues are introduced, are allowed to be buried, i.e. to have
| ess thago42¥k@r 50% of their side chains exposed topdfiskisidihace of the
ol ecule. 25 Furthernore, in order to ensure efficient glycosylation it is
preferred that the in vivo glycosyl@bion site, in particular the N residue

of the N-gl syl ati site or the S or T .residue, of th = cosyl ation
o ter o8 SO MRt ey i ogtieBoringtnd SRt Buaskior BBV he' ' Ping
pol ypepinfi@obioning. By «fjednaink yheDATAiof tHelp@iriBiéd Nattore phapas, thadeq@enacofdhe esi dues.
Still re referably, the in vivo glycosylation site is_introduced into a
bosi ti GHEaREREs srgRIsebRac S LRy lghairEE el Sty GHIRPRNHESE e (1 o
wher e afiyheaiNEY TAEHBRb A MefkifiedTdbtesn he Qtthdt@d chi@fittds he apitopd tat fhemct i onal
glycosylation site is already present in the nolecule). For instance,

subst? a8 Posrdectadas ataget reson ot wHatatirs AT oF AEANTELE BOPB HAINgt ycosyl at i on
site aty RAshid-Miei§xPOsed at the surface of the JFNG pol ypeptide and
occupi ed "Dy ami no acid 6 October 2005 WO 02/081507 27 residues having at
| east 25% offundtionslidaive half-tifeawp seram half-lifh & esgy depgadent pithg modeci®E ure wi t h
recept Qf. I j , + N8 bvidRaN+LI 1S/ T,
K129 T 503 hﬁ%‘%gggy%ﬂﬁ%%ﬁﬁh%@?ﬁ%g ar@%%ﬁl?{%ﬁ%&sm&l&ib D21SI T,
D2 1N+ A2@&¢aFed BaliiBiedy2e Syt onUBUNGIE@ 88/ Weist DA (e WaIE B YpepKET8pIpty IR37N+E39SI T,

Kon5)% e Ghe it e NP RO g (AN Vo] SRNPLRAS! T
SB5N+QBRGYHT of QBTN 67 KB I partiBT at IKG8RD VDO St MpasERd My SPSFAGE 72T 45/ T,
- SoansrgeBrm g s Vo ik, mot O30 N SR Tags b BT o6

T, K94N4-3Qd Nt 1:9b6iberefofd iHiioh AIGB &)t DO-4DX02 M+ BAd obtiid G3NeMil@®Eedt, QLO6S/ T,

125N TIPS 5 0F DopideR DA KO PRI o) RiopRBRCappcatit 120

R12.9w|%13ﬂ18;gf§cod§laﬁﬁﬁ\lsites &ﬂ&}&mﬁﬁi&ZﬂEG RibEt L3 3SHHerwisd a&bﬁm&/ fofirl,
QL33N+L135S/ T, 34N+F136S 5 L135N+R137S1T, F136N+G138S/ T,

. RL37N+R139SFfeferallyahponivael %N(%?li%lmpﬂiﬁi%f&ﬁ acc‘ﬁﬁl%i? YRVRAUENGS 142T, the
substi tcﬁﬂpﬁﬁhshﬂﬁ@d&ﬁ&hﬁ%ﬂ@o@?&;ﬁiﬂb\(tﬁ)iét@s,[sﬁﬂxgaﬂlbﬂj bENGSWM - Bhor 2tshe ami no aci d
sequence_shown in SEQID NO 1 (aor relative to the rel evant fragnment thereof
havi ng @dtons) man-gelyaentide mojsties- LRRiGH Y A capegafes VRig! 5omBY5es 59T | ndicates a
subst i twddi@hal) Qon-PoBBEPHAS nRletibd) ERANYs 182 bES [AHi@iondly RhYofhbpid t hreoni ne
resi'due. 20 Substitutions that |ead to introduction of ‘an additional
l\l—gl%d%ﬁ}@%i.on. site at positions exposed at the surface of the |FNG

pol ypepti de ¥l agndtanbdshder PsRodiddcctdfifons HHANG LiR0S adihQict he surface

(in a structure wth receptor nol ecul e) include: o
polypeptide. The polypeptide is normally in homodimeric form (¢.g. prepared by association

of two IFNG polypeptide molecules prepared as described herein). However, if desired the
IFNG polypep'tide variant may be provided in single chain form, wherein two IFNG

25 polypeptide monoimers are linked via a peptide bond or a peptide linker. Providing the IFNG
polybeptide variant in single chain form has the advantage that the two constituent IFNG
polypeptides may be different which can be advantageous, e.g., to enable asymmetric
mutagenesis of the polypeptides. For instance, PEGylation sites can be remove& from the
receptor-binding site from one of the monomers, but retained in the other. Thereby, after

30 PEQGylation one monomer has an iﬁtact receptbr—bindjng site, whereas the other may be fully

PEGylated (and thus provide significantly increased molecular weight).

IFNG variants of the invention wherein the non-polypeptide moiety is a sugar moiety




© conpri

P3N+V5S/ T, K6N+A8SI T, K12S/ T, KI13N+FI5S/ T, GL8S/T, DZIW%%g@
G&6N+L28S/ T, G31N+L33S/ T, K34N+WB6S/ T, K37N+E39S/ T, E38N, %540 T, 25
E3ON+D41SF T, KS55NHF57S/ T, KS58NH+F60S/ T, K61S/ T, D62N+Q64SfT, Q64N+ 66SI T,
S65N+QB7S/ T, K68N+V70S/ T, E7IN+173S/ T, E7S5N+M77S/ T, N85S/ T, S84N+K86S/ T,

- KB6N+K888h b2/04180AN+REOS/ T, KI94N, KI4AN+TI6S, T1O NT+L103&tIHkd2ho26+N104SI T,
L103N+V105S, T, QLO6S/ T, P122N+A12481T, A123N+Kl 25S/ T, A124N, Al124N+T126S,
K125N+G127S/ T, T126N+K128S/ T, GL27N+R229SI T, K128N+K130S/ T, 30

R129N+R131S/ WA : Q33 ,

QL33N+L 135S ?pﬁeﬁ%@%&r&ﬁ%@éﬁ%/ T 2lent RO i,i'%%mmmgsl T,
G138 N+Hi22@Bh(F theRbBNmALI4E It astRhd Oiodurdd BB SitE angdieeatdeassaniet ut i on:

bei ng indi | atj.v 9 i .1 i i.d.: Sequence
oo MRS EoRR S Prordeb SO PRI U B AR POAS AL B R0 g
t he anisite, izcihd nsieprigmpeds moiaty is 1 sGEQBIeGs &.gbar O-20RE] MN-URK-d81507

PCT/ D$<02/.00226f ?ﬁ@ I IRIBKE 2-16). .SIT indicates a substitution to a serine
or t ht eBRFPePTPIEePY 78 NHPSESPERISPIY ¢« hr eoni ne resi due. Substitutions where
~only one amhn6nedfilettsSnidshtddithénd Bf the invertisnsaid vidant nbnmikes e leaat die
glycosylatjon site include K125/ T, GL8SJT, GL8N, K37S/ T,. E38N, M5N, 149N,
K61SJT,‘““%A“%5§P,’°°€£%\?,“ seoRPaspey #p Intpaiaed ixgwe Nrelygasylalion siRo N 01065/ T,
E119N, md2dbly, id 3Ndand sRE48Mtioh Bt iddoduded by Kh@Stifutioml 8N, 018S/ T, K375/ T,
E38N, K61S/ T, D63N, Q67N, K80SIT, N85S/ T, K94N, E%lﬁ]giGS/T, Al24N, K13ON, and
RL40N ( posi tPoWsaHer 41 e N-eliseryBEon wie mavdedpitaduchipio adioptientf e t he

sur f g¢ arlNicp HddGF 986 W OQUbLT fSeRR1 er &,ﬁgﬁa@i}l a@fnolBidQestivef er abl y
 GL8N, E38N, %@%‘1&1 Qﬁ?N,e K94N, L[SQESNT, A12$h®t<13 N a%§“R14n8N 106(5 ositions

Wit h moweose hthe oudase. Hreferably said spdica-canqsers aing 6Cifl Fsi g hpud 45575 structure

Wi thoutys (fSCRRLAN IRsEF M 18 surbdSd BN batticulldr al Badi 989 RE Al &hE Sthid Qpbdelifpduce
N-glycosylation sites i1n the region constituting the receptor binding site

( exceptthé srriepe Bctfls wgewing dsterminfgosd sughamesiginnd ¢an &g fovgdin Epmeplod t h a
reduceqlegeﬁlgept or affinity"). Accordingly, the nutations QLN+P3S/ T, EON+LI| |
SIT, Gl , 15 GL8N+S20T, HION-i-D21S/ T, D21IN+A23S/ T, R6N+L28S/ T,
K34NWB6S/ T, ThkS7iE808ioH, sitEls in@dduaertin BichiompIhat2ieTN geridHedf prod sHiglis y not be
perfor S &: I ecepnt A DAY bS I tiqul ar
O cf or ool AT ! ARGRhlCEPBleRaRdih ks o B RESH T
" NO 1 (aesifivcagakinptup sudtesieds loeated mgatdpesition. fichadh! de sedusoabhgvdwmtien SEQ | D
NCS: 2-16) .« 20 rel aid variant exhifits |ENG.actLyit whi ch

i it%%n &t ?eflset\gg% (gﬁgéb@u%fg?is{%ﬁf ﬁ%%efgfeed?f’ Eeh(? S*“rf %é% ?%&es%irnocéﬁ&gg%nsi sting of
K12S, KiihintréshB8Gon Eb8 T vied 8N ydo3 AMEBADT thikiGibreferkKilime siiBbSacchiBBillity K94N,

L9 e ST RS R eSS Sl T R0 fARel 1 ©
' many cases it will be necessary to introduce a serine or a threonine residue in position +2
relative to the asparagine residue to which the sugar moiety is actually attached and these
positioné, whére the serine or threonine residues are infroduced, are allowed to be buried, i.e.
to have less than 25% (or 50%) of their side chains exposed to the surface of the molecule,
25 Furthermore, in order to ensure efficient glycosylation it is preferred that the in vivo
glycosylation site, in particular the N residue of the N-glycosylation site or the S or T residue
of the O-glycosylation site, is located within the 118 N-terminal amino acid residues of the
IFNG polypeptide, more preferably within the 97 N-termninal amino acid residues. Still more
preferably, the in vivo glycosylation site is introduced into a position wherein only one
30 mutation is required to create the site (i.e. where any other amino acid residues required for
creating a functional glycosylation site is already present in the molecule).
For instance, substitutions that lead to introduction of an additional N-glycosylation

| site at positions exposed at the surface of the IFNG'pqupeptide and occupied by amino acid




.~ preferably selected fromthe group consi sting of KI12T, E§@N+S40T,
“K61T and NB85T, 25 in particular E38N+S40T. |n anot her %&ngtl ng

enbodi ner\&o% %bﬁ i nvention, the variant of SEQ ID NO'1 (or fragnents

t her eof havi r{%s e an no aci d sequence shown in SEQ I D NCS: 2-16) conpri ses

at least two i ntroduced- gl ycosyl atiopysites, in particular at least two

I ntroduced N-glycosylation sites. The at |east two nodifications, in

part.cu|r%§fd0§® 4&%& RSP of Srecidrrhein oxpesed i thoeites GmasirucBpe PHB at | east

two int rodiees fglyicQsyt ation sites may preferably be selected fromthe

group consisting of K12S, K12T, G18S, d ST, E38N, E38N+S40T, K61S, K61T,

N85S, NSHY + PRYININA\EH., M*@@@EMIWJ&%@IMP@ﬁ@d fromthe group

const st vianehutSs lq1ssA MM Iﬁ@ﬁlmi\@ﬁ?zﬁ@ﬁs%@ﬁlom even more

preferably selecte group donsistin T, E38N+S40T, K6
| T and KBSIWHLEZRT) G3 18V-1E 3% K%M%Wﬁ&‘éfﬂ‘ &M;&HNHBBSHV\EB&&/ 081507

T XA BT SABTRRE EaSToAS A S a1 n0

K12T+E38M1IS4D83S/K1R2G2MKE)6TS/TKDETNG DERSTS65E QFEABHH BAEN+QBY S/ RE 1,

ists PRI BOPUAL O T HANSTENE AP R KR SN i ons | ocat o0 5

W t hi n ERgNANMB7MT IE$0&/T1N79BIHP&ISM§LBDN€$I2MENSS$IHL $EIN-IKIh AT, K878/ n t he 97

rverti BR bR EFA H BT BER B mON RS PE RSB B M on Site per
rmnorrerT((ﬂNaqngemaz@nﬁE@tS@ IN@3R+0r1 05 S/FONEIHSHET, H1 0 b JioN-+Bloyygyer, in

order to become of a sufficient size to increase the serumhalf-life it is

of t en 1B14BYA1EHYE, f*h@@‘“ﬁ%@%} ShEPLi SR RSB 2R 4 Hdn one addi ti onal

invi vww+m9§yﬂraewm+méﬁr K@Mﬁig@%ﬁk@gﬁa&@@@x@ﬂﬁqt ional in vivo
N- gl ycosil ation sites, such vivo N glycosylation sites.

Such i nK{30P-SUBYTRIGEHQEISHAL, ﬁﬁ@ﬁMﬂé‘*ﬁﬂ”&bﬁrﬁﬁLﬁﬁSﬁﬁM 1895/Tone or
MOre 1§ UQPB%NQ%B%, lﬁil%%mt}i’ﬁé%/'%‘ Q{%’?Nnugfmééﬁ @Q%K@Rgm&t/? I%ﬁ@f\lhﬁ&%fﬁ?i‘e 't

wi | | be under st that any o ove-nmentioned nodifications 15 may be
conbi nely140MN snddiidOuf-S143¢, tho citistigtion being tidiceled sadadivi o [ETHeBNGWithnt i t | ed

“ITENG %@M%t | Lset{p.ﬁﬁcé Sﬂﬁm‘hﬁb is‘fam 9?&&&5&%& @%r&’l{aﬁg& \%&&%M oAbt 0N

sites", In par ufar w ution Frants of the
i nventi Immng/mm snino did sayoencp ehwmnt&ﬁﬂeﬂ)rﬁostzﬂﬁ)ssm imtidatesial sebstindtionlo has 20

cysteine as. an,atta anot her..preferred enbodi nent of the
i nvent I%ﬁ?ﬂp%grr}%n%gﬁgﬁgﬁpg‘:&r&@ﬁéﬂ}rﬁ}% o lP(or fragnents thereof)
conpzd ses atSubgshastionsthat feat tmﬁtummcﬁy&taela&ﬁnmﬁsN@gIﬁ;osﬁmomsns wance, a

cysteine re5| due e s Lt o _of e. ] FNG pol ypepti de -
oF * SEQIPEREs cxporedal i Sl pant A Gary Perl b PR GTeR) et S0 PSR 1 o) due
exposedhiif ekpes b theeeiacd e arrRbly wih ra;aptdr aukbagenaxaesed amino acid
.residue _has at |east 25%of the side chain exposed to the
: P3N+V55/T, KON+A8S/T, K128/T, K13N+F155/T, G185/T, D2IN+A23S/T,

G26N+1.285/T, G31IN+L33S/T, K34N+W36S/T, K37TN+E395/T, E38N, E38N+S40 T,

25 E39N+D41S/T, KS5N+F57S/T, K58N+F60S/T, K61S/T, D62N+Q645S/T, Q64N+I663/T,
S65NH+Q67S/T, K68N+VT0S/T, ETINAI73S/T, ETSN+MT77S/T, N85S/T, S84N+K86S/T,
KB6N+K88S/T, K87TN+R89S/T, K94N, KO4N+T96S, TI0IN+LI03S/T, D102N+N1045/T,
L103N+V1035S/T, Q1065/T, P122N+A1248/T, A123N+K125S/T, A124N, A124N+T1268S,
K125N+G127S8/T, T126N+K1285/T, G127N+R 1295/T, K128N+K130S8/T,

30 RI2IN+R131S/T, K130N, K130N+S132T, R13IN+Q1335/T, S132N+M134S/T,

Q133N+L1358/T, M134N+F136S/T, L135N+R137S/T, F136N+G138S/T, R137N+R139S/T,
 G138N+R140S/T, R139N+A1415/T, R140N and R140N+5142T, the substitution being "

indicated relative to [S99T]hIFNG with the amino acid sequence shown in SEQ IDNO 1

(or relative to the relevant fragment thereof having the amino acid sequence shown in SEQ



surface, in particular at least 50% of its side chain §§og%§d &gsthe
~surface. Details regarding determ nation of such posit Y 5% e found in
Exanple 1 herein. For -instance, substitutions that lead to introduction of
a cysteine residue at positions exposed at the surface of the IFNG

pol ypeptwde@ishzoccupi ed by am no acid residue havi ng wqirpidRoéast 25% of
the side chain exposed to the surface (in a structure with receptor

mol ecul e) include: QIC, D2C, P3C, K688 E9C, NIOC, K13C, Y14C, N16C, GL8C,
H19C, K34C N35C. . K37C 0C, K55C,
K58C, @@s%g%g@ T @%&eg %‘%’%‘m@h@a s o “@%‘%’e IE%@‘% p@%@y 72C. K74C
TI01G, D102y, LA03C, NIOAC and 6 Ot gber 2005 WD 02/ 081507 PCTL K02/ 00226
30 B 190, - SHEGURE VRUE o SRer R Rrin s CHHHOR IS B B G66H Not FNG v th
]E P: _amng:m?%gdrugg fsﬁ@que&smwwmmsm ,BHQN, EBWF;LE%SN MM 14908 RicaStThe NE)g gvigg
Subg'?; R?@Noﬂ@lgh%{bﬁ/éﬁsgﬁ%ig?ﬁ;&%gf %%Sﬁﬁ %éﬁgyéf@g%égq 6534§1P posi tions

exposek 1BbNhER 15018, Uh Eﬁﬁ@ul@:fKIifSﬁff |G11|B|NGGE?8¥§/TPEMS/’QQE%M Kecepbesby am no
acid resi due havi ng at | east 50% o de chai n exposed to the surface

(in a SOTNKSOHTVINER/T LN &loﬁw‘?ffeé&ﬁ”é’i KIZ0N e RIBER (posilses W BRSre K13C,

N16C, [hGs ﬂ%ﬁ&mt&a@ﬁ bddito K3 46rtackBif G strEBe wifid@iGecdiRp folectifeBC,  NSOC,
D62C, B4C, S65C, K68C, E/1C_E/5C, N83C, S84C, K86C, K87C, K94C, T101C,

D102C, OLm@mr%fmbNﬁ)W@f E3 BN, 1363)% Q67N KOAN1:00R AL HAY. &3l 2pd RafiNe to 10
[ 599 2 With ot @509 %f aelig: &%ﬁ%‘%ﬁ&s@d sewe,tRe REQUHBRQIhder relative

to t e evant fragnent thereof havihg the am no acid sequence shown in
SEQ | DrW@BOlZle@?lﬂe) Usual I y, it is not preferred to introduce a cysteine

~residue (ang %ﬂ?si?ﬁq%%%lje%’énn@& Loaiﬁm)dﬁge Khg c?])}f LifdSed 1%%[%]%’3@%% Oortituting .

non- pol ypepti nol e regi on tonstituting t ecept or %I ndi ng
si te (éhxoegptor hindingcitalexceas asspedil catehef. ghetacton entled 1édiciVariiiant s with a

reduced receptor Lf LNty ). AC E9C, G18C,
H19C, 5?&‘8 ‘F’%ﬁ%’&’ a@i L Qﬁ‘?cvm&u%lﬁ’ t@ﬁ:ﬁ%ﬁ Q{)J +1;n3}§?r %%?ib(égggér f or med,

unl eEs CHSNeﬂmﬂedﬂQHeP)m&’ﬂ“ B2IN-PAZIE/T, GARISLRERIT, KWHVM%T erably, said

cyst ei I stit n sel ect rom t he group
consi SO AT BT G ONR A EEE RS st Bt e 5 doac 1

anot hEIieduéﬁcBE@@tdrBﬁmﬁyMsmt of the i nventl on, the vari ant of SEQ ID NO 1

20 f ts t f h th in SEQID
(B 27t SR kB SPY oPl RT TeA S SRR SRR ' 07

| east W1 (Gr@iafine@t tf@fb@fhwﬂng&ﬁé bt la6i6 sedildR shbwih hmEQmH@tsmgé)t o the
introduction of the a t wo, cystei ne resij due? may preferably be

sel ettt adrereigiaic vaganf e ﬂ% atvisy ansk wiiglpeomngsacat lassigtne syiSBBHORG3C,  Ko4C,

N104C saqpdedsiatd the &m@rdoml@n@@mbﬁmfr &g @@bsgsmvm@msmmgsrl se to a
vari ant_conpri Si | east two jntroduced cysteine residues include:

N 0C NRSET. TESCNETEAOR, GIORE o1 O LG PRI O HOH GO REECMNE 04
* NLOCHAL 24 51in dIOEI S 8o TNEARUNABE K61T, N85T, K94N and Q106T, even more

preferably selected from the group cons1st1ng of K12T, G18T, E38N+S40T, K61T and N85T,
25 in particular B3 8N+S40T.
In another interesting embodiment of the invention, the variant of SEQ ID NO:1 (or

fragments thereof having the amino acid sequence shown in SEQ ID NOS:2-16) comprises at
least two introduced glycosylation sites, in Qarticular at least two introduced N-glycosylation
sites. The at Ieast two modifications, in particalar substitutions, leading to the introduction of
30 the at least two introduced N—glycdsylation sites may preferably be selected from the group

| consisting of K125, K12T, G185, G18T, E38N, E38N+S40T, K615, K61T, N85S, N35T, '
K94N, Q106S and Q106T, more preferably selected from the group consisting of K12T,
G18T, B38N+540T, K61T, N85T, K94N and Q106T, even more preferably selected from the
group consisting of K12T, G1 8T, E38N-+-S40T, K61T and N85T. Specific examples of such




- N16C+N83C, NI16C+K94C, NI16C+Ni 04C, N16C+A124C, E38C+N59g,0k3ReHb83C,

- E38C+K94C, E38C+N104C, E38N+A124C, N59C+N83C, N59C+K94C, N59C+N104C,
N59C+A124C, N83C+K94C, N83C+K94C, N83C+N104C, N83C+A124C, K94C+N104C, 30
K94C+A124C and N104C+A124C. As will be understood the introduced cysteine
resi due(wy oyo315¢r ef erabl y be conjugated to a non-pol ypepbKeaoresi ety, such
as PEG or nore preferably nPEG The onj ugati on between the

cyst ei ne-cont ai ni ng pol ypeptide varlgﬁt and the pol yner nolecule my be

achi evegbitiu@y o %Dmgtr@@{oea YRARNSIom sﬁ aBiSasHRRLdddiRdali N glyossyR@oh kg entitl ed
6 COctober. 2005 2/ 081507 PCT/ 00226 31 "Cbnt%gatlon to a polyner

mol eculigelude Bg2T1@14]s M%Thm?ﬁﬁsé?@ﬂq{?ﬂ’ﬁﬁéﬁéﬂﬂﬁmﬁ {EpRBSE St nner

referr Q@Iﬁﬂﬂdi’fs(@l&(hﬂ%ﬁf'@’8N+§H@T¥K@E’IGEBQQ’F§E%+Q§ST Qha REhaisirng the 1FNG
pol ypeptide variant Is to covalently attac G to cysteine residues using

cyst ei ne- r edtterhihe 2bpedists ol sehsrivdiens it inpgferapledp edpdisebstibyioneioptied eact i ve

PEGs ot de and
vyt SoPRie T8 S b 4R i ol b BRE e el (7 WfmplBRELT, 0, 00,
| cDa owwmﬁﬁkdm$ are commercially avallable e.g. from Shearwater Polyners
Inc..,. Huntswi be .under st god t ha y. of, .t he

wbove- mont ; i tig abypr riehe B PE RS SARE S APl IS

nodi fi (quosanstzaﬂlsﬁep@MOmar aaheorﬂ;mréd lorSEEJm WOddr' ﬂagmelmme're@ﬂ)t s of the

i nventi.on

10.wi th o ivo cosylation sites",.i articul ar
Wt e S rpe i et SRl REE ettt re T eREE B e bk TR idleRal b {he
firsto lrttemfabw %ﬁ&l}ﬂi poli@epble@biiptises anclﬁru than oﬁmddﬁiﬁiymalaﬂ tivb heglsergaton .
non (0] e Nno ecul e as. cystein a a att achnment
grouB fét =|lﬁ @%}?&%ﬁ?ly?p%fﬁfﬁ??f@hmev gﬁ@ ylagipn ﬁ%yﬁuﬁbéﬁf i o§° ﬁéﬁ | FNG
‘var i antyi@fN-pibdylidiQids. Juoh irf 5inRBINCSs i Rh 8fds)arEfaRfdbsEréduck€Rst one

i ntroduced N-glycosylation _site and at | east one introduced cysteine

reS|duémﬁSBEW“V%P$@H@§SWﬁ?ﬂﬁél%W§H§ﬂ€6m8V3gﬁ1ectlng the residues described

in the two puRR@ALRG SACHd H¥BrsHRAGK: BhNGF ifdithabhRni@RthidiiRafigs | Nt roduci ng
N gl ycosylation sites and cysteine residues, respectively. However, in a

- pref &Y ey Rermemlingd frith amooidhe mﬁ@ﬁp%ﬁpéh disgpsed & e veatipn artidegpFY G es

 Substi Lt bR uRsheghAt I DA BT OHR: zs&g&a&% g of pKAAH NG Ghe K12T+E38C,
K12T+N59C, 2T+N83C, K12 +K94C K12 K12T+A124C G18T+N10C,

GL8T+E38estitipg B2RB9C, GL8T+N83C, GL8T+K94C, GL8T+N104C, GL8T+A124C,
E38N+S40T+NI OC, E38N+S40T+N16C, E38N+S40T+N59C, E38N-i - S40T+NS3C,
E38N+S40T+K94C, E38N+S40T+NL104C, 25 E38N+S40T+A124C, K61T+NLOC, K61T+NI 6C,
K6 1 T+EIBEG weiams RERCHV @0 wkone(, the KGLTFalIep 44 mikigty Ts-ar@lag:le Ng5T s OC,

g{ﬁ]c%ezn%ﬁ%ﬁg% 3}1%%&%9& NB5T+K94C, N85T+N104C, N85T+A124C,
K94 E38C, K94N+N59C, KO4N+NB3C, KI94N+N 04C,
K94N- f - A124 Q) ari@6TrefRir@b; migiipGdntNE 6€ invention the IFNG variant of SEQ ID NO:1
(or fragments thereof) comprises at least one introduced cysteine residue. For instance, a
cysteine ‘residue may be introduced into a position of the IFNG pelypeptide of SEQ ID NO:1
(or fragments thereof) comprising an amino acid residue exposed to the surface. Prefefably
25 said surface-exposed amino acid residue has at least 25% of the side chain exposed to the
surface, in particular at least 50% of its side chain exposed to the surface. Details regarding
determination of such positions can be found in Example 1 herein. |
For instance, substitutions that lead to introduction of a cysteine residue at positions
exposed at the surface of the IFNG polypeptide and occupied by amino acid residue having at
. 30 least 25% of the side chain exposed to the surface (in a structure with receptor molecule)
include: Q1C, D2C, P3C, K6C, E9C, N10C, KiSC, Y14C, N16C, GI18C, HI9C, D21C,
NZISC, G26C, G31C, K34C, N35C, K37C, E38C, B39C, $40C, K55C, K58C, N59C, K61C,
D62C, D63C, Q64C, S65C, Q67C, K68C, BE71C, T72C, K74C, E75C, N78C, V79C, K80C,
N83C, S84C, N85C, K86C, K87C, D90C, E93C, K94C, T101C, P102C, L.103C, N104C and




QL46T+E38C, QLO6T+N59C, QLO6T+N83C, QL06T+K94C and Q 24 re 30
preferably fromthe group consisting of E38N+S40T+N1CI§6I§%RFFMNI 6C

E38N+SA0T+N59C, E38N+SA40T+NB3C, E38N+S40T+K94C and E38N+S40T+N104C.
Wi |l be understood the introduced cysteine residue may preferably be

conj ugated i@y non- pol ypeptide. noiety, such as PEG gicrmxogopref erably
nMPEG. The conjugation between the cysteine-containing pol ypeptide vari ant
and t he pol yner nay be achieved in a#y 6 Oct ober 2005 WD 021081 07
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the 3% gwéaceefithe SINGPgIpentdrand ancrBipd &Y HPinA agldresific Baviped f‘f@b 8Pfinity 10
One waynd Qdd ARG RRP&ed REthe %Irﬂi@& fah brhdufe with réRploFNSlcpakyipendd: @ecyvoul d be to
decrease the receptor-nediated internalisation and thereﬁy II§crease t he
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and, accordi n NG variant with a decreased affinity to the | FNG
recept d‘rlﬂb@,rﬁ)](@fd L0363 di W4Ct the pebstitytien brarg wdigatcdilpiiette cl eared, to a

15 | g]:,ﬁgge (;JﬁeaIglgg \»gmﬁe ﬁﬂorﬁ'cfd)éecﬂienéerbﬂo%g N%ﬂ?m 0 1 QorirliStiVeq6 8Rt or CO”D' ex

orm ng-oné or nore fications, in particular
subst i tdevannfragmant thlaeof oty armnndmdgecslﬁmce Sh@vfm mHEQ ﬁN@C)ﬁo’@ YPept i de. The
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i n Exanpl e Frass’o it ons per orned is 20
conser \tigt ci:y\ﬁﬁmﬁ esitine &E4 dors i geptid mointy) inl the sigionlvenstining tharereptort he

ol v AR BT TE Sl 58 & P8 s{eRah Ot b0 o OBl recopror

N-glyc er “parti cular pre erre odi nent of
t he .im\agmmzant&wdmﬁ&lCﬂwaﬂum&ms Qut, BSEQGH 80 HINOCL DL, GZ@MCSKBV@ eof)

Fecopt dRa Bl 6 HpaliPanpiiy be Pelere Bl = AP ! e R e En 25
\m: Zﬁeg ;gfggﬁggfefﬁﬁ%?%gb@aﬁﬁe feftaud i dhtfodeatibga, suummeﬁxenaﬂéo]ecb’irg?bzlt |n é Iu; i on,
site. M SPHEEORHEES @M%%g‘{’ﬁﬁaggéé%% g@%eﬁ%@?‘e g?‘nat he group )

consi sti ng @f adNF Bdspbsling BRGNS bf th¥4MeliBS, The val B OEBBOTD NEONKLL 1S/ T,
K12N+Y14S/ T, GLSN, GI18N- SZOT H19N+D21SI T, %%ggﬁé'{ D21N+A23S/ T,
V22 Nahdegments thopcof hagieshey amnp@rid soangpee shapn jr REAPHEESF T

K37N+ E'?I@a% ﬂw-vo Llﬁ}&ﬁ%ﬂ Ayl@[e-femdﬂésl aﬂﬂé' l&tjiéé%ﬂv% modifications, in particular
substitutions, leading to the introduction of the at least two cysteine residues may preferably
be selcctéd from the group consisting of N10C, N16C, E38C, N59C, N83C, K94C, N104C
and A124C. Specific examples of such substitutions giving rise to a variant comprising at

25 least two introduced cysteine residues include: N10C+N16C, N10C+E38C, NI10CH+N359C,
N10C+N83C, N10C+K94C, N10C+N104C, N10C+A124C, N16C+E38C, N16C+N59C,
N16C4N83C, N16C+K94C, N16C+N104C, N16C+A124C, B38C+NS59C, E38C+N83C,
E38C+K94C, E38C+N104C, E38N+A124C, N59C+NB3C, NSIC+K94C, N59C+N104C,
N59C+A124C, N83C+K94C, N83C+K94C, N83C+N104C, N83C+A124C, K94C+N104C,

| 30 K94C+A124C and N104C+A124C.
As will be u;iderstood the introduced cysteine residue(s) may preferably be
" conjugated to a non-polypeptide moiety, such as PEG or more preferably mPEG. The
conjugation between the cysteine-containing polypeptide variant and the polymer molecule

may be achieved in any suitable manner, .g. as described in the section entitied




El 12N+1114SI'T, 11 14N+V116S/ T, QLI5N+ML17SIT, Al 1SN+L120QI\%+!E! F%O& N and:
El 19N+S121T, preferably fromthe group consisting of 2N+YAS/ T,

- EON+L1I S/ T, KI12N+Y14S/ T, GL8N, GLI8N+S20T, HI9N+D21SI T, S20N+V22S/ T,

D21IN+A23SI T, K34N+WB6S/ T, K37N+E39S/ T, HLIIN+LII.3S/ T, Q 15N+M17S/ T, 6

Cct ober R@OA/OMEY02/ 08107 PCT/ DKO2/ 00226 33 AllBMLlZOﬁéﬂ}DKﬁlgoiﬁN and
E119N+S121T (introduction of N-glycosylation sites in positions conprising
an amino acid residue having at | east125% of its side chain exposed to the

Bone e RGP T P R SRR B N
D2 1 N+ A2@@ify referi@ ANR\ABEISL A on KB EBOR) 1ieth Gl (b REMYASY the IAIGEN+L120S/ T,
FLION a0l b d NS R A Lol S 0o SRRV SRR LGB oSt i ons

conpri n am no aci ue hav S &% de chain
exposedPEGs. Ahemndar tbﬁdgi)ly spEeic, mmamaetﬁm%ﬁwzttﬁ diffarenhgrogpsqelp. consi sti ng of

QLN+P3T, . D2N+YAT, . . L11T 20T IN+D2 V22T,
mlmiz%’ﬁQPY%hﬂ}ﬁwg %@Péé‘éfmy %‘%MW%AE%@FW Kt BRI FORGgha E110N+S
1217, nastiTmy; wﬁbaunycﬁarcmrrﬁkbe) @t e oialy siailge Mg, HohBNESHATr  HIONFD21T,
D21N+ﬁ§€% and Eé&lgNglile 'IEE En particul ar _D21N+A23T. Such variants are
conte Yegs RS T ed receptor affinity as conpared to hulFNG
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“assay and. will be known to the person skill in the rt. One exanple of a
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Bl Ac @ ab#ih o3ssay itless EhBRGatibh si ¢ Bhfufl with thd fbstinddorfi@hem  Cel | Biol .
30:505-516 (1998). Usihg the above-identified assay, | FNG variants

consi dered useful for the purposes described herein are such | FNG vari ants, |
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| ow as m-qf%;s% 1-10% or 1-5% of the Kd-value of glycosylated [S99T] hul FNG
~or Acti ne(r). Typically, such IFNG variants having reduced receptor
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vari ant&séscélfrbgdcon enpi a d&l gts%cuﬁgss(ieé%l?%u tﬁ‘?%‘?ﬂ s f%ré?tﬁ?ﬁuﬁﬁg due to the
r educecglyoeqéqmbnmtamdd aysdinclesidic@negectiMobl Hbeees:, thhaerdfiNG dxdloyipent | de

ari accordn 0 1t he aspect of. the tion are contenplated to
ot B RSP o S PG h e sy Bl £ o Sh e B el AHRE Bl doscr i bed

previ ousiZr+Ne6E, K ATAEC 8O IRLATHOT3OP) KivThiNeg3Cdri 2 iR d4on Kb Timm4enased serum
hal f- 11 B A124C, GIST4N10C, GIST+E3SC, GIST+NSIC, GLETNS3C, GISTHKI4C,
G18T+N104C, G18T-+A124C, E38N+S40T+N10C, E38N+S40T+N16C,
E38N+S40T+N59C, E3SN-+S40T-+N83C, E38N+S40T+K94C, F38N+S40T+N104C,

25 E38N+SA0T+A124C, K61T+N10C, K61T+N16C, K61TH+E3SC, K61T+N83C, K61T+K9AC,
K61T+N104C, K61T-+A124C, N85T+N10C, N85T+N16C, N8ST+E38C, N8ST+N59C,
NSST+K94C, N85ST-+N104C, N8ST+A124C, KO4N+N10C, KO4N+N16C, K9AN-+E38C,
K94NAN59C, KO4N+N83C, K94N4N104C, K94N+A124C, Q106T+N10C, QI06T+N16C,
QLO6T+E38C, QLO6T+NS9C, QIO6T+NS3C, QLOGT+HK94C and Q106T+A124C, more

30 preferably from the gi‘oup consisting of E38N+S40T+N10C, E38N+S40T+-N16C,
E38N+S40T+N59C, E38N+S40T-+N83C, E38N+S40T+K94C and E38N+S40T+NI04C.

As will be understood the introduced cysteine residue may preferably be conjugated

to a non-polypeptide moiety, such as PEG or more preferably mPEG. The conjugation

between the cysteine-containing polypeptide variant and the polymer méy be achieved in any




Evidently, any of the above-nentioned nodifications gi
reduced receptor binding affinity may be conbined w t%’d?:ﬁaber?&g e ot her
nodi fications disclosed herein, in particular the nodifications nmentioned
in the sections entitled "IFNG variants of the 6 October 2005 WO 021081507
'PCT/ DKO2/@0#id0s0734 invention with optinised N-glycosylratrimmgies”, "1 FNG
variants of the invention wherein the non-polypeptide noiety is a sugar

moi ety", "IFNG variants of the i nvenffon wherein the non- pol ypepti de

i €Y shifapfl ARIRE WloCas bR BARe s EiiiHed Eorbalibl AEDABNAe,0T OUPT and "1 FNG
variants o I'nvent i on erein the first non-pol ypeptide noiety is a
sugar weileule” s it g gestpdatmd @l Ppeispwide memics rsferiasl taihisickcul e, whi ch

has cyst ei ne &6A, E38N S40T and
conbi ng’%cﬁlgﬂsA lta%{%d%‘)%%onj uggﬂg&g}rz&&tﬁ%ﬁkﬁﬁ}he non pol ypeptide noiety 10 As
i ndi cat ed f Enttieemozbio wel ibehmdmstoopdiaymefpmt' tblaeabnm-mtsgmnsd méfeat&mby sel ect ed

fromgthe grou cons stl of lec conpound, a
suga r%aiyg?ﬁ‘”?‘@.n& Wb {}q%?m?ﬁﬁggi%g%l yé%@flf’éc{l P%F] Lﬁfg’ed} e{\h&orgam c

deri vaﬁ:hﬁ&mg:fﬁ@e;miemw%l Withdpriinied én ige flysosplayorcoms ein padﬁsllalra»hﬂhehqor operties to
the | FN tide variant, in particular increased AUCSC, increased
serum H¥ ‘lygg}%gﬁd/ or reduced i nmunogeni city. The pol ypeptide variant is
normal |y 15 conjugated to only one type of non-pol ypeptide noiety, but my
al so be COI’lj ugat ed to tvvo or  nore different types of non-pol ypeptide

noi et i $ENCgarants with ageducedlecebidr I and a sugar noiety, to a |ipophilic

- groufp and ao%'%& tdﬁﬂ!n@:lsh‘ thelsLrufh - GIRE én ﬂ@l’(} yﬁ?peﬁﬂd@g@ﬂ& béfifdeareadegar
noiety, to a |lipophilic group and a pol ynmer nolecule, etc. Wen conjugat ed

~to twothe IF‘Fe@F%TWedlaLtW@@mélﬁsaH@‘haf}ﬁdF‘Vﬁ@b‘iﬁcdéserfb‘? ek pyiaed deaenseef er abl y a

- sugar noi et ¥yapd. Ao Paly e mf’éﬁiaﬁ&éﬁon%ode-ﬁgﬁieﬁﬁiﬂohl%ta'f@rﬁt L aloveNgy nore
di fferent non- pol cheptl de noieties may be dorne si mJItaneous or

sequendimgr fyr the FNGeecenibt compkyg asdactwaniasty CardfNGarrian wid adeciepssghi | i c
COMpOUnREH iyt &}%O et[éog mtéb 180k YIRL e R BEH fefnatised QMU AR QR4 B & Sugar

nmoi ety" "an nj ugat on an organi c derivatizing agent”™ conjugation to
specly ilassergpest. of non- pol ypept| de noieties is described. 25 Conjugation to

a |'ipophili i Iic conmpound
ay be con) GBS PERRY B BROEHRERS L Rpdte BBl bOBRLATRR 12 PO ke
The |i ;pequrhngomnmmmoah:&yatbes an paticral substiorjoou idths trehptasbindisgsiter at ed or
unsat ur tt ~-a fatt : r

b oot a8l g ehyffidimd anfie Lid R IRUNG R BB pRslte |
' corrpouﬁmkicﬁ“medhmaﬁcamplecﬂreb@m (aeicthss afsubttitaiob thaamayab& peafoanet! 1ssu| phom c acid
"W th, one or t he |t Ieusaturated

b RersSheliE Sufp stipofii ot RS aeh PPAEREY; he

|i'pﬁpgigideenmnhmiﬂdodlﬁmlimaIN-gly&&&nughs@ | i nker may be done according to
met hods

Thus, in a further particular preferred embodiment of the invention the IFNG variant
of SEQ ID NO:1 (or fragments thereof) comprises at least one modification, such as a
substitution, in the receptor binding site (as defined herein). More particularly, the IFENG
25 polypepttde comprises at least one modification, preferably a substitution, which creates an in
vive N-glycosylation site, in said receptor binding site. For instance, such substltutlons may :
be selected from the group consisting of Q1N+P3S/T, DZN+Y4S/’T Y4N+KO6S/T,
V5N+E7S/T, BON+L11S/T, K12N+Y14S/T, G18N, G18N+S20T, HION+D21S8/T,
S20N+V225/T, D2IN+A23S/T, V22N+D24S5/T, D24N+G265/T, G26N+L285/T,
30 L30N+I325/T, K34N+W36S/T, K37TN+E39S/T, K108N+11105/T, H111N+L1 13S/T,
E112N+I114S8/T, 11 14N+V116S8/T, Q115N+M117S/T, A118N+L120S/T, E119N and
E119N+S8121T, preferably from the group consisting of Q1IN+P3S/T, D2N+Y4S/T,
' BINHLL1S/T, KI2N+Y145/T, G18N, G18N+S20T, HION+D21S/T, S20N+V225/T,
D2IN+A23S/T, K34N+W36S/T, K37N+E39S8/T, HI 1IN+L113S/T, Q115N+M1178/T,




6 October 2005 WD 02/081507 35 known in the art, e. ed by
Bodanszky in Peptide Synthesis, John Wley, New York, 6@"7‘@’%35@5% WO
96112505. Conjugation to a polyner nolecule 5 The pol ynmer nolecule to be
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glycosylated [S99TThnIFNG or Actimmune®,
Typically, such IFNG variants having reduced receptor affinity will exhibit a reduced
IENG acﬁvity, e.g. when tested in the “Primary Assay” described herein. For example, the
TFING polypeptide variant may exhibit 1-95% of the specific activity of Actimunne® or
25 thulFNG, e.g. 1-75%, such as 1-50%, e.g. 1-20% or 1-10% of the specific activity of
- Actimunne® or thulFNG.
As mentioned above, such TFNG variants are contemplated to possess an increased
serum-half due to the reduced receptor-mediated clearance. Therefore, the IFNG polypeptide
variants according to the aspect of the invention are contemplated to fulfil the requirements
| 30 with respect to increased serum-half described previously herein in connection with the |
definition of increased serum half-life. ‘
Eﬁidently, any of the above-mentioned modifications giving rise to a reduced receptor
binding affinity may be combined with any of the other modifications disclosed herein, in

particular the modifications mentioned in the sections entitled “/ENG variants of the
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Conjugation to a lipophilig compound

The polypeptide variant and the lipophilic compound may be conjugated to each

other, either directly or by use of a linker. The lipophilic compound may be a natural

compound such as a saturated or unsaturated fatty acid, a fatty acid diketone, a ferpene, a
30 prostaglandin, a vitamine, a carotenoide or steroide, or a synthetic compoun& such as a

carbon acid, an alcohol, an amine and suiphonic acid with one or more alkyl-, aryl-, alkenyl-

or other multiple unsaturated compounds. The conjugation between the polypeptide variant

. and the lipophilic_; compound, optionally through a linker may be done according to methods
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easily excreted from living organisms. ' |
PEG is the preferred polymer molecule to be used, since it has only few reactive groups
30 capable of cross-linking compared, ¢.g., to polysaccharides such as dextran, and the like. In
particular, monofunctional PEG, such as, monomethoxypolyethylene glycol (mPEG), is of
~ interest since its coupling chemistry is relatively ehnplc (only one reactive grdup is available for

conjugating with attachment groups on the polypeptide). ‘Consequently, the risk of cross-linking
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07/18832, WO 98/41562, WO 98/48837, WO 99/32134, WO 99/32139, WO 99/32140, WO
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Specific examples of activated PEG polymers particularly preferred for coupling o -
cysteine residues, include the following linear PEGs: vinylsulfone-PEG (VS-PEG),
preferably vinylsulfone-mPEG (VS-mPEG); maleimide-PEG (MAL-PEG), preferably

- maleimidc—mPEG (MAL-mPEG) and orthopyridyl-disulfide-PEG (OPSS-PEG), preferably




am de group of glutam ne. These amino acid residues COB’%% gogiarrpl es of
attachnment groups for a sugar noiety, which may be in d/ or
removed in the | FNG pol ypeptide. Suitable nethods of in vitro coupling are
descri bed, for example, in WO 10 87/05330 and in Aplin et al., CRC Crit

Rev. Bi o¥R&P815(3p. 259- 306, 1981. The in vitro coupl iHg/W293ar noieties
or PEGto protein- and peptide- bound n-resi dues can also be carried out
by transgl utam nases (TGases), e.qg. described by Sato et al., 1996
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: ule respect fo the number of PEG molecules attached, the size and form (e.g.
25 whether they are linear or branched) of such molecules, and where in the polypeptide variant
such molecules are attached. For instance, the molecular weight of the polymer to be used may
be chosen on the basis of the desired effect to be achieved. For instance, if the primary pmpose
of the conjugation is to achieve a conjugate having a high molecular weight (e.g. to reduce renal
~ clearance) it is usually desirable to conjugate as few high molecular weight-polymer molecules
30 as possible to obtain the desired molecular weight. When a high degree of epitope shielding is
desirable this may be obtained by use of a sufficiently high number of low molecular weight
polymer (e.g. with a molecular weight of about 5,000 Da) to effectively shield all or most
epitopes of the polypeptide. For instance, 2-8, such as 3-6, of such polymers may be used.




10 Bl ocki ng of functional site It has been reported thgtOCe%% 5{)3’6 pol ymer
conjugation can lead to a loss of activity of the polypeptid 0 which the
pol yner is conjugated. This problemcan be elimnated, e.g. by renoval of
‘attachment groups | ocated at the functional site or by bl ocki ng the

functi oRgdho@hdee prior to conjugation. These | atter stpcaig@beg2constitute
further enbodi ments of the 15 invention, the first strategy being
exenplified further above, e.g. by rélﬁinval of Iysi ne residues whi ch may be

| ocated close to tthe functional tS|t gﬁ tmb@/ ntgrooduc % %ﬁ&% .
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- r ecogniuglh #iglOther Sobinygsdestie ehiaiy aptivagh reaction. Havevesdisapquimpler HEpsess ol ecul e
may be @a.;25 neutralizing nonoclonal antibody. The polypeptide variant is
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"Conjugation to ....". In a further enbodi ment the hel per nolecule is first
covalently linked to a solid phase such as columm packing materials, for
I NSt ancepupeiph ades«aF ma@ar ose beads, or a surface, 5 reaction vessel .

Subsequent | t he pol ypeptide, variant i.s | oaded onto he col u mat eri al
carrying t heltRép Wdine b abar BOHYOAT IS B KR 8F 7V E P ko el g to

- met hodsmk»newrycb@ﬁtmﬁ ofﬁbélﬁpe%tige wiS RS 64iv9dwiith b6 be@GhiRAG abewe entitl ed
"Conjugation to ....... rocedure allows the conjugat ed pol ypepti de
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10 physico-chernical conditions th do not to a substantive

 degr adaPestingthe pplyPertidr auat hednsepiesd waéxop@béatmﬁr ¢’%€W0UCI‘?¥§IGFEPQH kpspHAge
cont ai néx'ﬁ&s&&?h&s%ﬁlﬂﬂ%‘ frkeROkY %ﬁtﬂn‘?gecﬂ (fﬁ&héﬁ'&us'ﬁngal or yeast), insect.or

animal cells or from transgenic plant cells. Furthermore, the glycosylation may be achieved
25 in the human bbdy when using a nucleotide sequence encoding the polypeptide variant of the
invention in gene therapy. In one embodiment the host cell is a mammalian cell, such as an
CHO cell, BHK or HEK cell, e.g. HEK293, or an insect cell, such as an SF9 cell, or a yeast
cell, e.g. Saccharomiyces cerevisiae, Pichia pastoris or any other suitable glycosylating host,
e.g. as described further below. Optionally, sugar moieties attached to the IFNG polypeptide
30 variant by in vivo glycosylation are further modified by use of glycosyltransferases, e.g. using
the glycoAdvance™ technology marketed by Neose Horsham, PA, USA. Thereby, it is
Possﬂ)le to, e.g., increase the sialyation of the glycosylated IFNG polypeptide variant

‘following expression and in vivo glycosylation by CHO cells.
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i nstance, the hel per nolecule may be derivatized with a second nol ecul e
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fromth i tection may
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i s.bound ta t wee i hody to which a pol yner

| s cgncfyﬁtﬁ%{’fse‘g%ﬁﬁhy%ﬁxygﬁfqupfﬁﬁ ggP h’ioée cgfﬁSFmbO yeoclznélnr}%w‘“&l érsom ated by

adj ust i mgrdxypropit, EparainaicCiesideds sucﬂ'l deahasaef ;pﬂdnyl%mﬁ?@ng togpadphanod) tha t agged

pol ypeptide variant . . In_an altern enbodi nt ypepti de

var i ant*3§¢ gepp @gélﬁfﬁm’%?srr £5¢ 't’l’é]f“é’r?m%ﬂ? Fﬁonsvﬁ“[éﬁax ]gﬁmj ﬁtta‘gﬁegL ami no acid

sequencgo®s feubaansity &% 6ibh ARY Be thro@lcel yl/Gabhyveli-idthe IFNGCh as 1-20 ami no

acid residues. Besides allow ng for fast ;gd eecﬁgqrpurlflcaw(g the tag is

a 30 comfEePldse Stitsble IF?S?“&@F?P@W%‘“H’BH?E‘Q 1°6h PR WAgged | FNG

pol y e Pé7/6330 ahd @NpiiaRfal., [dRC CAMREGOBYREHAH] §§ 2806 Nos] Mhpal dii-eul ar, the tag
may be used for achieving conjugation in mcrotiter plates or_ ot her

car ri er®upkingef spgx piuish oG € Belsis and Replifg-bayngd Féﬂﬁeéﬁjg“éﬂ:a“ BPYpepti de can
~be i nﬂ%edscﬁ%yﬂrﬁmgmgnﬁﬁges (’fbﬁse%p RigUgadckQed By L8 L 20984 HikNemRayypept i de

variantin, e.g., mcrotiter plates has the advantage that the tagged

pol ypepﬁ dl@'@alﬁpﬁﬂwrl@ﬁﬁﬂél -Cct ober 2005 WO 02/ 08107 PCT/ DKO2/ 00226 42
immobilised in the mcrotiter plates directly fromthe culture broth (in
principle without any purification) and subjected to conjugation. Thereby,
t he ibtGéuphuptyem atape dodwszing epwt (from expression to conjugation) can be

reduced. Fur Aulg a I nsuri ng
an i nproved %021 éﬁes& (gdlﬁléat%n bide @Gmgﬂtﬁg‘ef%ﬁgﬁ%ep‘% nggﬂg\?a@iqggﬁtﬁ H?o be 5
conj ugaﬂanblattaalhmencgmpp(ghcnf tm\palﬂlepgdﬁavatlaqg’edl pogqepleliddizingragenit may be to
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criti caksidsesh@Rgcoagndrteart agcied mtamahﬂleacaﬁtes kad ngmspcplrdﬁ%%ﬂnas/} tsiichtaae
ptide variant i s capabl e of bein i sed, on sui tabl e

| d
B ¥ B8 BnirGackt o on cRlREpoSpmicR. (e BB SRR RGPS e o1 ol 1y

avai | abde@ivarred-CydiRinky! REIEII e deBRARY 87 tRSionDEMMbKotrifiRérohddsdnance, the
tag may any of the follow ng sequences: H s-H s-H s-Hs-Hs-Hs (SEQID
NO 35) oc-bromo-ﬁ-(4 11:mdozoyl)prop10mc acid, chloroacetyl phosphate, N-alkylmaleimides, 3-nitro-

2-pyridyl disulfide, methyl 2-pyridyl disulfide, p-chloromercuribenzoate, 2-chloromercuri-4-
nitrophenol, or chloro-7-nitrobenzo-2-oxa-1,3-diazole. Histidyl residues are derivatized by

25 reaction with diethylpyrocarbonateat pH 5.5-7.0 because this agent is relatively specifiq for
the histidyl side chain. Para-bromophenacyl bromide also is useful; the reaction is preferably
performed in 0.1 M sodium cacodylate at pH 6.0. Lysinyl and amino terminal residues are
reacted with succinic or other carboxylic acid anhydrides. Derivatization with these agents
has the effect of reversing the charge of the lysinyl residues. Other suitable reagents for

30 derivatizing or-amino-containing residues include imidoesters such as methyl picolinimidate;
pyridoxal phosphate; pyridoxal; chloroborohyciﬂde; trinitrobenzenesuifonic acid; O-
methylisoures; 2,4-penfanedione; and transaminas&cafalyzed reaction with glyokylate.
| Axginyl residues are modified by reaction with one or several conventional reagents, among

them phenylglyoxal, 2,3-butanedione, 1,2-cyclohexanedione, and ninhydrin. Derivatization




- Met-Lys-H s-Hi s-Ala-Hi s-H s-@n-H s-H s (SEQ I D NG 37)

Met - Lys-Hi s-Hi s-H s-H s-Hi s-H s (SEQ I D NO 36), quoberzoos
Met-Lys-H s-@ n-H s-A@n-Hs-@n-Hs-An-Hs-An-Hs-A@n (SEQ I D NO 38,

(al'l available from Unizyne Laboratories, Denmark) or any of the foll ow ng:
EQKLI SPEDI2A8EQ | D NO 39) (a Cterm nal tag descri bededmpivloo22€Cel | . Biol .
-5:3610- 16, 1985), 20 DYKDDDDK (SEQ ID NO 40) (a C or Ntermnal tag),
YPYDVPDYA (SEQ I D NG 41) Anti bodi es agai nst the above tags are comrercially

avai | abdfeugifin resfdnOied\les HAVRS reabifhh RN BESRAN alali)ABRR 8GR cautEr
subsequent cl eavage of the tag fromthen&lypeﬁél de may be achi eved by use
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const r vrtglrgma) mgctlesteldensliirddnceactarvih ngb@mrerufi@@ﬂ‘éﬂpﬁ#% B@hvrarl ant and
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sequencenmbnitindorisnvent i on encodi ng an | FNG pol ypeptide variant (in nonomer
or single chain form) may be constructed by isolating or synthesizing a
nucl eoti de sequence encoding the parent | FNG such as hul FNG with the

am noo aRlogkinesfentende | D NO 17 or a fragment thereof, and then changing

t he nucl eoti de iequence so as to effect 5 introduction i e, insertion or
subst it uti o Na§PediRtied fhat PRogssiiedRBRIEr cpuaatip tantlend; to A OséPf LY 1 el evant

anm no agitgh F@iephie(ts whichiig: ﬁwﬁ&@gédaﬁlgﬁﬁaugﬁg:ﬁob@n%wy@ahﬁﬂﬁtw eipdi fied by

site-directed nutagenesis in accordance with well-known nethods, see,
e.g., NwrRmayalgf attachmpnt graypelopsiedat an iypdivaal sie of b}tbi@ckma}h@ﬂmﬁl%«abm ast

I nterfeagg ngiet@%om AF:M%E Tﬂé@éllatter'eﬁﬁggms%nstl&{%%rﬂ@}emﬂﬂxméﬁ@gf &6 (1984); and
10 US 4,5 8 585 ternatively, the nucleotide sequence is prepared by
cheni & dnventiar.Rlssfist stategy beige cxeBHEChRhET Forreicctiemera phtywasi zer, wher ein
ol i gon i =V of the

desi regE %%%%Sgl?fllrgéeﬁvegﬁgeg? fie R)ﬁﬁ%{;ﬁg Eﬁ? sel g@’tlﬁﬁg&tcﬁ%%g&%gﬁons that are
f avor ededidues pud/pio tvive gliicodytatiom bitels at mﬂme@mbntﬂrémngpnﬂyfpeqmond@ﬁmru ant will

be 15 produgg eslgé%{ﬁcﬁfffEPJo?dmgst%‘fﬁers%Lon%rE%&gﬂhl:Q&Bh‘g%'tﬁ%ét%% §9di ng for

portions of t
polypeptide variant and the non-polypeptide moiety is conducted under conditions where the

20 functional site of the IFNG polypeptide variant is blocked by a helper molecule capable of
binding to the functional site of the polypeptide variant. Preferably, the helper molecule is
one, which specifically recognizes a functional site of the polypeptide variant, such as a
receptof. Alternatively, the helper molecule may be an antibody, in particular a monoclonal
antibody recognizing the polypeptide variant. In particular, the helper molecule may be a

25. neutralizing monoclonal antibody.

The polypeptide variant is then allowed to interact with the helper molecule before
effecting conjugation. This ensures that the functional site of the polypeptide variant is
Shieldcd or protected and consequently unavailable for derivatization by the non-polypeptide
moiety such, as a polymer. Following its elution from the helper molecule, the conjugate

‘30 between the non-polypeptide moiety and the polypeptide variant can be recovered with at
least a partially preserved functional site.

The subsequent conjugation of the polypeptide variant having a blocked functional

site to a polymer, a lipophilic compound, a sugar moiety, an organic derivatizing agent or any




pol ypepti de variant nmay be synthesized and assenbl ed b§olf€g? éé tion or
ligation chain reaction (LCR). The individual oligonucl heg ypical ly
contain 5 or 3 overhangs for conplenentary assenbly. Once assenbl ed (by
synthesis, site-directed nutagenesis or another nmethod), the 20 nucleotide
sequencewengoglserg t he pol ypeptide variant is inserted pawmk@oreeconbi nant
vector and operably linked to control sequences necessary for expression
of the I FNG pol ypeptide variant in tHle desired transforned. host cell. It
shoul d &&&%@&ﬁﬁ&&ﬂql@ﬁééh&gﬁ&ﬂa{wé}grr:. 2l oyafbbPIinelMSXBE&RST on cont rol

sequences function equa to e ss the nucl eoti de sequence encodi ng

an | FNGutiged pébypegiionde .-var i ant descri bed herein. Neither will all hosts

funct i N i1 h t - f
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oor + Sateectt SR anchBF AR bk Ak BB IORR GRS BRSO Dot
COpy nudHdging thidtel@h moldeyletand Sthjandd @lriddhat acoringu mMeerods bt ntiheheex pr essi on
of any other proteins encoded the vector, such as_antibiotic markers,
shoul d 4h&& ‘Efé{eﬁﬁﬁ’g‘iiﬂ’e BEFCHpRS Bg’éYeeWFI?FE é‘f{‘fbégﬁﬁ?’ég’si‘onTlﬁlﬁ)ﬂ'P?We sequence, a
: Vﬁri et y?lﬁ)fwsfﬂibﬁioﬁjugats@ﬁ(blb?bpﬁﬁéﬁarhﬂt 16 8B SdpaRkeRdron] hxeszlellpéxg_ﬁdlai_wﬂze; byf o(r]I exanpl e,
the relative strength of the sequence, jits contro ility, and its

conpat i BrY9n Yhsgansrepind PRIYRIRYGE Vit 15 slytrd by covyrabenah ‘H@"ebé‘i‘q?bepti de

vari qot%h%ﬁ@é-bli;&aﬂba%bﬁ/di@&swaé dét 18046 Rkhtan S RC QAR Yontf RelcoRjabated05 WO
02/ 0815 PCT/ DKQ2/ 00226 44 structures. Hosts shoul d be selected by

consi dePAtreBiifeorritne Lhe Haidphaseispripipipgiq ¢pnjusatcd Ref¥Rapidy BERHS the toxicity
of the @5%&ﬁo&qﬁﬁgmfd%%§elxo LWARR ME6RE HdRcIE BIERAGoviIBRIyTinRRC TRL T ON

characteristics, their "ability to fol'd the polf/peptide correctly, their
f er ment #pBirnean e pehigved iy ether wassrdier Bistaneed the helpeselegfle Bak e i cati on of the

pr oduct g coded Wfl Ly sB¥onfl %I&Hfél (@gtﬂlgtﬁmr) gha.? g%%ggc%gng@b)r §§i\,€g5m& panL, vector may

be an autononously replicating vecto , ctor, Ich exists as an
ext r déhlegndispimidirontietspecifihbindephaybalinked tof solid phiasd Geichyidjosiniethe of

chr onos : L cat i S t i | r is one
ani on - apgpidn R Sk Bolfoor bl R o} BLORRLIKENY - bIERYERET 6t cel
genone amplaxdlpiobghapasshee ogatasecondihitlnerdsolit phase olomp sdneh( il rétainoupeii ch it has
been in r - veector s .poref b n.e i ) i n which

t he nucﬁ%g%ﬂ?%lgglg telé%g}hechee?wéﬁng (i)ea?lﬁ_gsg%oﬁ%%ﬁo%@ﬁg é%;é’gi%?g‘g%ee{%ﬁ%%te? S operably
I'i nked pddypaplétictvadmal Tisagnpttsd pdgpeptiddvariant miyrtenaessepfibmnhedfelffehe nucl eot i de
sequence

AR I SEXTTRE SR RS RN R A S
ment i oniaGvhidh thekicpad naneukakssedistealdny thg\fandiahdl 8it@6f thepaypepedt dafiatihe
literat %lrligh it1s %ﬁi%(li P%)r( Pnrsteaxslcsei, ggor\cllp g}E ertvsvegnoarn_ antibody to which a polymer is
conjugated and an anti-idiotypic antibody can be dissociated by adjusting the pH to an acid or
alkaline pH.
25 ,
Conjugation of a tagged polypeptide variant
. In an alternative embodiment the IENG polypeptide variant is expressed, as a fusion
protein, with a tag, i.e. an amino acid sequence or peptide stretch made up of typically 1-30,
such as 1-20 amino acid residues. Besides atlowing for fast and easy purification, the tagis a
30 convenient tool for achieving conjﬁgation between the tagged IFNG polypéptide variant and
the non-polypeptide moiety. In particular, the tag may be used for achieving conjugation in*
microtiter plates or other carriers, such as paramagnetic beads, to which the tagged'
polypeptide can be immobilised via the tag. The conjugation to the tagged IFNG polypeptide
variantin, e.g., microtiter plates has the advantage that the tagged polypeptide variant can be




- whi ch

eukaryotic hosts, include, for exanple, vectors conpri gl bee)§558§s' on
control sequences from SV40, bovine papilloma virus, "a enoviTus and

cyt onegal ovirus. Specific vectors are, e.g., PpCDNA3.I(+)1Hyg (Invitrogen,
Carlsbad, CA, USA) and pCl-neo (Stratagene, La lola, CA  USA). Useful
expressi B G88S%r s for bacterial hosts include known bREHBK®4023| asni ds,
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deri vat ex@sssion@s enfugafidh® cRPE rediRel Furthbimots, B3 1agdid) fundil® R4SER4 vector 25
described.in (Okkels,, Ann. New York Acad. Sci. 782, 202-207, 1996) and
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45 Signal’s I'lized For Efficient Expression", MIl. Cell. Biol., 2, pp.
1304- 19H{s1@4]i}- H&quis—Pﬁd: HEQIMEOs3Mt het ase ("GS") anplification (see, e.g.,
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The subsequent cleavage of the tag from the polypeptide may be achieved by use of

25 commercially available enzymes.

Methods of preparing an IFNG polypeptide variant of the invention
The IFNG polypeptide variant may be produced by any suitable method known in the
art. Such methods include constructing a nucleotide sequence encoding the polypeptide
30 variant and expressing the sequence in a suitable transformed or transfected host. owever,
polypeptide variants of the invention may be produced, albeit less efficiently, by chemical -
synthesis or a commbination of chemical synthesis or a combipation of chemical synthesis and

recombinant DNA technology.
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the S eny atl on - sequence. Uit apt & control sequences
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pr onot efeadditih (LOR).ITHE tadialieal Ghtonpelestieetypickhpdrplais5 afr 35 uvdrlaehlgsafoc ont rol
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Aspergi | | us OfidszeembdAbRMIRES, sttéJdQS@eaafh@ﬁ@dnamoﬂ ESxOmiEﬂ’mStﬁod)rthal kal i ne
protease, _an A. niger a-anylas er._or A. .nidul a{nﬁ g ucoarryl ase, A

ni dul28nBUCRAsAS FRANECE encc@ggilgﬁmi}@ppﬁlﬁe%g ntALGSHrier D07 Heg V671 | pase, the
TPI1 t egdd Rt8ly 17Red oh@ndbd8quch®k R RMaB) for expression of the IFNG polypeptide

variant in the desired transformed host cell. 7
It should of course be understood that not all vectors and expression control
sequences function equally well to express the nucleotide sequence encoding an IFNG
25 polypeptlde variant described herein. Neither will all hosts function equally well with the
. same expression systern. However, one of skill in the art may make a selection among these
vectors, expression control sequences and hosts without undue experimentation. For
example, in selecting a vector, the host must be considered because the vecior must replicate
in it or be able to integrate into the chromosome. The vector’s copy number, the abiﬁty to
30 control that copy number, and thercxprcssion of any other proteins encoded by the vector,
such as antibiotic markers, should also be considered. In selecting an expression control
- sequence, a variety of factors should also be considered. These include, for exampie, the
- relative strength of the sequence, its controllabﬂity, and its compatibility with the nucleotide

sequence encoding the polypeptide variant, particularly as regards potential secondary




Exanpl es of suitable control sequences for use in bacter] EPL? hg@ cells
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t he pol ypeptide is to be 25 secreted¥romthe cells in which it is

express [ n ni zed by
e corTenByahoflsA00) pP Rk y Iy BLARE Dt S oMb, 8 wdfeedn 2o

pept i devecmayﬂnﬂonom)d)fdg@pmdﬁcecqiedlﬁ@ uyhlainunkanm deyueass dlodiaseadtion t h hul FNG or

heterol rigin f.ro not h qur.ce t I ) to the
* pol ypep ’Eﬁ(ﬂcﬁg'gfl ag’ﬂﬁgﬁooﬁ)d tﬁ ROIgeD 1%&"3?% Yo gstide enpﬁm EILE F mgel |, i.e. be
a si gn&qu%htdeanﬂmermhd (}flﬁiﬁﬁtﬂﬁ)ﬁeﬂthf: pdudtheodad $6r byehd meicoB8@ one which is

not ngr mal |y expressed fromthe host cell. Accordingly, the signal peptide
e IkAryotic, e.g. derived froma bacteriumsuch as E. coli, or
eukar yotic, ﬂe%coﬂﬁfnhﬁ't%ctﬁf 2y b@arfmfﬂﬁ&hb@'ly re@]icduﬂg Q&IthIe yeasdr, cel |. The
presence or absence of a signal pepti depend on_the
© expr essVHAh et as aperiraghruposppl f’cﬂgé’ %‘P&‘d’ﬁ%ﬁt‘ioﬁﬁf B‘ﬂ“cﬁlﬁ%mﬂﬁ?eﬂ} 5 de vari ant,

the prol@ldosbRalEpIRXREES S plantiat Rﬁ‘émdu%l? L QRATs SR0PhiNDwRA 08107
PCT/ DKO2/ 00226 47 is an m?race lular or intracellular protein)_and

whet herinjredyced igiog hoshsiell, isdntegralad intastbe hest fdhgenmye andieplicaiedripgedive Witbus f ungi |
the g4 QP?!:thi‘ﬁ&tth?s) Wwﬁgﬁ\{mk gggnllﬁeé;ﬁe@erl ved froma gene encoding an

AspergiITus sp. anylase or gl ucoanylase, ene encodi ng a Rhi zonucor

m ehei | i pd$e ventorps prctsaahdy WCXHIEFW eolon mW dhaowteofifipraeencehe si gnal
pepti de fhab Ness KA
“anyl as eencidupéﬁﬁ%er ééﬁy ?Eg’:ﬁd%@%lr??/ lgsgéﬂb% ﬁﬁ%ggéc‘r? aci o- QESE’?ﬂ]bliP[E yﬁégrrlgedase A.

~niger glrans@@nyxh a&t—m nikdeotids ecquenci. e otcterdh fypicalinderisied fimim Poptid devirsy
- conve nl I?ngl X nu E‘J.' El&l}/a%fiﬁ %Xgpessdc?‘ %1? %?LI ex%eegselcn( ICIir the }{g%t gfq S%ﬁﬁ%&e}i suc h as t he

| epi dopteran ca SExX rmone precursor
- 5,02385 32:8311; at heniﬁemmylp @eailubleiot tlesnnbe@lhmﬂua 111m@;em) Us@"cldmsteemam ‘d:ctors for

UDPgl uco nsf er and
pur 1t | iR 2hA5%, 18 Hal SR oS o PR B e hoas i
Enzynlolsrg@(} b&&ﬁpapmonﬁ@au]?,%ﬂem&ﬁl&hhd cﬁomé@ﬂcﬁrmnwmmgnarbctml@e; ﬁg fgr use in
- manmmal i t o a chain

si gnal %ﬂ?ﬁ%i@“ \%gglﬂﬁtmgﬁﬂ( %@ ‘?J(PA’%% %Fhﬂﬂ%" f%ﬁég%@%%ogﬂ Fé‘f use in
yeast | 0@$A)ts Ugéth]Eeﬁbfe@sx&i @fedrs f@@@ickéﬂﬁﬁhd@t@mhhﬁﬂdgoﬁ!ﬁ g%e%@ phﬁlmiﬁ,eucﬂr f aclt or
si gna ide from cereviciae : si gna
pept ?%@S@f é"é’“’s%l‘i"(}a}wmélﬁﬂ’ﬁ%”( E?ﬁaéﬂd%“gu@%@&’ﬁ‘ fomNypgen ﬁ%&ur e 289,
1981, pwr, B13; P8 hosbra H%j%lﬁdnﬁds @%Q@W@%&g&bﬂm% gnab nupapds de (cf. L. A
Vall's et at, Cell 48 87-897), the yeast BARl si gnal pepti de

(cf. \Aorigathovefmhpze lambda. ke 39 &%@Pﬁﬁ@%@éﬁ@éﬁc@a@@\w si gnal peptide
<(cf. MpiGgelsdMsind it strafidedBINA p$RS Usbiul kB RBsioR Pectoks for Skt eells include

the 2 plasmid and derivatives thereof, the POT1 vector (US 4,931,373), the pJSO37 vector
25 described in {OKkkels, Ann. New York Acad. Sci. 7 82, 202-207, 1996) and pPICZ A, Bor C
| (Invitrogen). Useful vectors for insect cells include pVL941, pBG311 (Cate et al., “Isolation
of the Bovine and Human Genes for Mullerian Inhibiting Substance And Expression bf the
. Human Gene In Animal Cells”, Cell, 45, pp. 685-98 (1986), pBluebac 4.5 and pMelbac
(both available from Invitrogen). |
30 Other vectors for use in 'thié invention include those that allow the nucleotide
sequence encoding the IFNG polypeptide variant to be amplified in copy number. Such
amplifiable vectors are well known in the art. They include, for example, vectors able to be
amplified by DHFR ampliﬁcation (see, e.g., Kaufman, U.S. Pat. No. 4,470,461, Kaufman and
Sharp, "Construction Of A Modular Dihydrafolate Reductase cDNA Gene: Analy_sis Of




- 20 Any suitable host may be used to produce the | FNG pg égﬁ ptide var| ant,
~including bacteria, fungi (including yeasts), plant, or
ot her appropriate animal cells or cell lines, as well as transgenl c
aninmals or plants. Exanples of bacterial host cells include granpositive
bact eri awsuwehsiasr strains of Bacillus, e.g. B. brevis orcBoK®ubizn!is,
Pseudononas or Streptonyces, or gramegative bacteria, such as strains of
E. coli. The introduction of a 25 vector into a bacterial host cell may,

for ins S%ﬂﬂ@ U tllﬁgecﬁé'd(r@.@ﬁcffglt BYp Gpe n§sﬂ§n® R8s tefi RBS fzoﬁﬁ“iéd)zg!ﬂg g@§ﬁ? an- 0-, Chang

and Cohen, 19 | ecul ar eral” Genetics 168: , using conpetent
cells (Elé@mlée @’ﬂthetﬂéﬂﬁgsdrﬁlpgﬁﬁilpzéwe AQHIS SJ%ﬂﬁﬁaﬂndcﬁP c&%}l oI ogy 81:

823- 829, orglggﬂg%%lgmv{a%\é” ffﬁmélp@&rﬁ & aDNA s eélﬂ&}&%@ﬁz{m aRlgguar

Bi ol ogy 56: por at | on see, wer,
1988, Br&ptleeéhmtwwt 1l id 4@ssUGL An cmamsla Otfmqhwgpaatueme {(hemhe dogf.cell K@ehl er and
Thorn L0 ' Bact e 771 5278

Sui tagl e agﬁ%ﬁth ﬁsgth? lsjﬁjé%?n% reé)h a i nceln t@: St rglllsrl%yeafSt cﬁgg“%ﬁ?ﬁﬁ us, e.g.

A or yzmuen%es fﬂiagkﬁlio th@vechor tcmeﬁhdame tHElyS@[ pldimidof rdplicathadenty REP angal
cells m tr nlsf ormed by a process involving protoplast formation,
t ransf off rfgi')'ho I8PLPHRP. prot opl asts, and regeneration of the cell wal | ina

manner KnOWNTREfec@E mayphlsd S RisPh Qéié‘cﬂmf%mfk&r ? acgeh@%rprgd&%of\o&h&?/ 081507
PCT/ DKO2/ 00226 48 transformation of host cells are descri bed

in EP 2%BRignenihydelest 51 e bossaedl, suchgs fl’&tﬂeée ??é‘!%cfﬂ'sdﬂﬂﬂ“)fplﬁé?ﬁ@wﬁﬁ? ng
Fusarmug)ﬁmﬁdr%ﬁc oS RSIGENRRE: OMIMBITALE Al flibdloy P R 3BRscll, GoRe40/8: 147. 156

and WO 96/ 00787. Yeast nay be transforned usi ng the procedures descri bed
by Beck&85apiti 1&3rd P@nereone pichisenigsresigance iphdrusiorp Anpiviliin, kagsdiscts s, Gui de to

Yeast Sp.(Enefi Ccﬁlo?a‘?ﬂ)h%}:ﬁ%l)ﬁl c1§' Iﬂ)g%%cy&é? ‘?r?ﬁrekd?e Eazyml 8%%3 fu f’)l ume 194,

pp 182-187, Academ'c Press, to et at. urnal of
Bacterlﬁﬂlwgi}blell@@keriﬁreludaﬂdd_s Iﬂm@m%m&& 1978, Proceedi ngs of the

Nati on al Ac Wm?‘?co%%l t?ce#S(rAde?ned%g%%. to %%@[H% aff 2?%1]:8?@6#“618;@%'(:& ak©as t host

cells include strains o acc omyces,
Schi iésm@eﬂﬁwm@@stageddb ﬁyﬂ@r@p@m ofFﬁlecﬁNﬁ} pcﬂmptlc&svaﬁant Pastcontid or P. 10
t hods for

nzet han Pol ynzorpha o rro

transf oér% he%enﬁ‘g }cygl%lrf()%31 Wqﬁe?uec%% %1&1051? enéjﬂ%m%r%ed]uéﬁpﬁ% et er ol ogous
pol ypepvanaeis Sudﬁlenoafrolcanlan@s 1rd:llEleJh)l$eldnb§/hlﬁt@i‘thaﬂhadsabmtyaﬂ@1WlaESn Inc, Palo

AI to, elﬂt?c %} 1 t?h% roguctaprot og for th i%zﬁaf%lgnnkerr71 Yeast

Tr anf or YAt of PFSPER S 1{351 S RIHIOR REPES Oré’PStéelamac EMFEFEDi B8BYy Letters

99 (199[%pudé9&qﬁaﬂ¢, Mmmaﬁ@bammmt&cm esldimudiat eberofgdqdencBemeiageh, 1993,

Vol &5 21 F!o 18, pp. 4414-4415 and Ganeva et al., FEMS M crobi ol ogy
Lett &P <2 H9HOFT994) ' 150. 164. Exanples of suitable insect host cells include

a Lepi dopt Of@w@&ldméﬂyﬁeexp‘édéﬁbn aéniroBRRdaREEMAY bd 1484 RahE Breledt Avaitionf 21) or
Tri Cholo%igﬁuge iii cells §r h Five) (US 5,077,214). ransformati on of
I

i nsect WriePISFY LR %@n%tlw'&eamméwywaﬂ ﬁf&%enf?ﬁeqs@cwt%y be 20
- per f or nggh afuctRf Gehdd a3 Yorkfihd £x@888%on vectors as well as any sequence known to

control the expression of genes of prokaryotic or eukaryotic cells or their viruses, and various
25 combinations thereof.
| Examples of suitable control sequences for directing transcription in mammalian cells
include the early and late promoters of SV40 and adenovirus, e.g. the adenovirus 2 major late
promoter, the MT-1 (metallothionein gene) promoter, the human cytomegalovirus
immediate-early gene promoter (CMV), the human elongation factor 1o (EF-1¢t) promoter,
30 the Drosophila minimal heat shockprotein 70 promoter, the Rous Sarcomé Virus (RSV)
promoter, the human ubiguitin C (UbC) promoter, the human growth hormone terminator,
SV40 or adenovirus Eib region polyadenylation signals and the Kozak consensus écqu_ence _
{Kozak, M. J Mol Biol 1987 Ang 20;196(4):947-50).




- Exanpl es of suitable mammalian host cells include Chi % ct&%?ﬁf)ﬁé ovary
I

(CHO cell lines, (e.g. CHO K1l; ATCC CCL-61), G een nKey Cc& i nes
(COS) (e.g. COS 1 (ATCC CRL-1650), COS 7 (ATCC CRL-1651)); nopuse cells
(e.g. NSIO, Baby Hanster Kidney (BHK) cell lines (e.g. ATCC CRL-1632 or
ATCC CCLWO@R081aHd human cel ls (e.g. 25 HEK 293 (ATCC ORIFO&RZBY)S as wel | as
plant cells in tissue culture. Addi ti48nal suitable cell 1lines are known in

.the art and available from public depositories such as the American Type
Cul ture Col |1gotdeomw, 3ok ek pre@ion Mafuythaaian 18 @ sydtigic maronahdyas ugehéd such as

a CHO cel), . .ma difi to express sialyltransferase, e, g.
1, 6-si a’l“;}%‘ﬁ? é‘ﬁéf“ég?"g celgn @E‘ﬂﬁgu%gger’ieﬂ'éﬁc‘?ﬁ“ é‘“gﬁl?%,(}é@@qu?“@%or der to

provi devarizit AY @Rarghly 608 ¥hneetiOMud isttlesyhibiz RRbY BERtthagadald bénieo 30 Met hods
for introducing exogenous DNA into manmal i an host cells include cal cium

phos phat?@iieiiaretromeahseeerfioh WePeét r opor at i on, DEAE-dextran nedi at ed
transkect i Oxami-R @B QRBITBGHA saquéne?sg%f %gégﬁﬁé‘fraﬁébﬁﬁion‘{ﬁﬁﬁsﬁ Signd the

transfection nmet hod described by Li nol ogi es Ltd,  Pal sl ey, - UK usi ng
Li pof ecitelniiathe polghediin@sungien the 840 proaoige|the Awfogwerhmcalifdreica pelykaddoss. g.

descri ; . . 0. r .L.n. Mol ecul ar 6
Cct obe ?ﬁfzhs (%Sl%%% % %Ig}f({))%!r 5%%%%8%?8 %%% %dla%é%}eg%n S g )})?&ggt%na%%l%ey & Sons, New
Yor k, Usaulovikes 39K delayed-tasly gshe prammtat, patthe SV48 palyedengltidueqeicaccor di ng to

T "o S ool B P T L gl LRl
1(':2][ f)\mdﬁrmwf:rsbécgmqynb z;xsé S t‘m%dydtmm:n@;@msé Mbs&ﬁ%@ﬁgneisﬁmcﬁm‘(d&?mpr&m&gi qgues of
, ture ridge 5 Universit Ss’ . In order to produce a
gl ycosﬁfaf?%faf%%eéﬁ&aq%feg'&c &enes prakohgt C[?ggfogew gengs.ghe pPHEAE 1 ype

- ment i oneomeloand, thd BdusEld GALNprbigepr oduct i on met hods of the present

i hventi on, yfle cells are cultivated in a nutrient nediumsuitable for

producti on GFAERIES BOTYARE EPHR! savenestiouse iy rpeNsusiiReB et FHS 10 the art .
For exaffh® tht ABHIGIbmBRYan e filatdr Al BRloRY dShaK &ofr (AS enpddnbb¥at | on,

smal | -scal e_or large-scale fernentation (includi gﬁ;( cont i nuous, bat ch,

f ed- batSRersgins epregT Ak araslase most Boppiyale)isomerase o alkalinsrjotense.idfdust r i al

~fermentgrs opaﬁﬁdm@,%%gfé? oﬁA.S,giz&zaR' ﬁw%qg&yg}ng;ﬁidymﬁ%ceggig&géri ons allowi ng

t he pol ypeptide variaht to be expresse or 1sola he cultivation

t akes ptidweucenmigha ainagisl peotpinase ioelipaseetie TR lcempnateri ang ticakDBH and ni trogen
sour ceg.ARghdnorgani ¢ salts, 15 using procedures known in the art. Suitable
nmedia are avail able from comrercial suppliers or may be prepared according
" to publ i she&xeopiposi witaiscqngobgequences dat b oghresref hashelldAieluican Type

Cul t | i ol ypent i varlant is reted into the

nut r?(se%tr ‘%n%%flg(é%]{h%? %CeSyStB%'T {l}%é tSYS@’®§r£%?I%£§S%§W@?2@%1?@8{ BPPEET 1y from
t he nedegims of phagedarplalaypepti de variant is not secreted, it can be
recovered fromcell. |ysates. .20 The, resulting polypeptide variant nay be
“recovered b?gﬁﬁ'fcﬁ‘??&ge %WB el{’ﬁg‘?ﬁ‘é’mﬁﬁoﬁ wﬁ%’ﬁ“ P%P&W‘B?(’gfl et'Wé’”i?él ypepti de’
vari antmidEpendses, ERCRVie be ethén Bthdds SndYir s Mbt AMRinEIHY nucleotide sequence

that encode a signal peptide. The signal peptide is present when the polypeptide is to be

- 25 secrefed from the cells in which it is expressed. Such signal peptide, if present, should be one
-recogxﬂzed by the cell chosen for expression of the polypeptide variant. The signal peptidc
. may be homologous (e.g. be that normally associated with hulFING) or heterologous (i.e.
originating from another source than hulFNG) to the polypeptide or may be homologous or
heterologous to the host cell, i.e. be a signal peptide normally expressed from the host cell or
| 30 one which is not normally expressed from the host cell. Accordingly, the signal peptide may
be prokaryotic, e.g. derived from a bacterium such as E. coli, or eukaryotic, e.g. derived from
"2 mammalian, or insect or yeast cell. -
The presence or absence of a signal peptide will, e.g., depend on the expression host

cell used for the production of the polypeptide variant, the protein to be expressed {whether it
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conventional procedures including, but not limted t01695&%géf&p8$ti0“1

filtration, extraction, spray drying, evaporation, or precipitation. The
pol ypeptide variants may be purified by a variety of procedures known in
the art 25 including, but not limted to, chromatography (e.g_, ion
exchangeWOdR{0p¥P% y, hydr ophobi c, chronmat of ocusi ng, anBCEPE/EKE| usi on),
el ectrophoretic procedures (e.g., preparative isoelectric focusing),
differential solubility (e.g., anmonium sul fate precipitation), HPLC, or
extract isom ifiseellul®.og intrab¥lniae protdirantl inhathboinis ddsirable td abgineaatbn Bsrs Ryden,
editors V.CH1 Pu Iifliherﬁ1 New Yor. k, 1989%..Sﬁe%ific t hods for purifying
pol ypept P8 IIERBF Fifly TeENaa RFPEE TN ¢V i@t PSR rThe 898°0 110 044 and
unexanm segbdihgpanesagifad SNEmARR|dr GRlcbARYING; a peA86R88ih84 Rulfvebéahiest; cal
aCtIVItﬁ of the IFNG pol ypeptide variant _can be assayed by any suitable
met hod KRSHAT PIRIEpcT § Huntieglaignuginosy dpasachsdienalierisdy préuttladdtvad i on of

ant i Vist gbm BAghk Yidbiing NGNS 94k & |, Rigks )0 B! e .2, 5-A
synt het asg1 or h(fspﬁ‘(’)di gﬂg%er ase émgatg%%le?x%%%gﬁ% g%&%ge?gbgﬁ%!&%%wwl 00226
50 act i viiakleasylags ovdgtgarighdodnnylEp. Br 013 Ik eBLellSthesigasbpeptideangio i ncl ude

‘I mmuno e. . 9 owt h.inhibition
nssays, CANGRERT e BRRRN e SEfePrde o Rt D IR o o

r ecept oMend®peeitd idipdksety Boraee deswrirb@d Us,02363 28p ey havkegheanatlitildet hods

section i 4 ical. ¢ 0SitiQns an s_t hereof. Furthernore,
t he pr egEﬁEr géér;:l?iée n‘%}{‘?tg%l re ggl Ee“s:os fct)raflsrqr%%%\flg%d @E‘Fﬁ%ﬁ% ag’?ﬁ [PFeglah‘?e’fpﬁﬁs%?
pr evdit ambPurificatmard, 8403 5 (1993 bl humai @hyresticdipasghipl) Methodsih @ngimdlégl | ung

di sease su i.di.opat hi ¢ pul nonary fibrosis, but also granul omatous
di sease§§4’8%%§8%?2’ilﬁ%arti cular ovarian 10 cancer; infections such as

met abol i sm di sqorder- so as malignant osteopetrosis); autoinnmune di seases
such asig_sl?aﬂg‘hlﬁ%f g‘i‘a&f‘ Wﬂ?‘ipg&"s(@%%mw (1589 otrar MG%"@_@%'S@S@S{P&PI Fgguse

mul ti r efi yeh® BéllsiSURALHABcHiidesHaYPbRR B o BERE BUhdrhSsi gy Sdptifle frbRAr 0Si s and
liver fibrosis, i néfartl cular liver fibrosis secondary to hepatitis C

sai d lhed-rstpvickteptiel- SSe8 79 R hihstsignalpeptide of mavansalivary amyylase € @-ar a 15 hunan
bei ng, HR-ABEGILHNET 8k 2P Chh 3818 - ot J.de. iant of the
i nvent i oﬁg.or a corrpoguirfgi %gn?fl% ’%hgﬁ?nveﬁ?%lg%le?ﬁ%%’ég}g \?%'nstlé%{es bei ng | ess
- f r equenkepHARI{cHL.A¥allsiehalr, Gsll ¢8, 198ArmpnB&H-890,itioryeast BAR bsighaf paitidatcft her apy,

and. opty i -] L; i rapeutical |y
et vo Bogibtrd) sV b Bliplc bR (%) BB settdk et N e UARRS

admi ni setat-e¥iedasid, d5¥oppde7118dn i ncl uding a 20 pharnmaceutical ly acceptable
carrihgr or exeini N ticall pt abl e’ neans .a arrier or
exci %lgent t hjgl"tﬁ, Sgg%gé 1}103% E(gg%é;gsgfg{r%’yp rﬁ%‘%cgv&\}éar g'fpf’ g’@?@ dleﬁ’ a%aén[%’il ﬂ?@nq o whomit

i s adnbagiesindieg (inSudihg pérats rplzet idsea) hamadcepitisd hgpropilate simalarls @xci pi ent s

are wel cl:elllipngg)@is el %skheans genic animals or plants. Examples of bacterial host cells include

grampoéitive bacteria such as strains of Bacillus, e.g. B. brevis or B. subtilis, Pseudomonas or
Streptomyces, or gramnegative bacteria, such as strains of E. coli. The introduction of a

| 25 vector into a bacterial host cell may, for instance, be effected by protoplast transformation
(see, e.g., Chang and Cohen, 1979, Molecular General Genetics 168: 111-115), using
competent cells (see, e.g., Young and Spizizen, 1961, Journal of Bacreriolo@ 81: 823-829,
.or Dubnau and Davidoff-Abelson, 1971, Journal of Molecular Biology 56: 209-221),
electroporation (see, e.g., Shigekawa and Dower, 1988, Biotechniques 6: 742-751), or

30 conjugation (see, e.g., Koehler and Thorne, 1987, Journal of Bacteriology 169; 5771-5278).

Examples of suitable filamentous fungal host cells include strains of Aspergillus, e.&.

A. oryzae, A. niger, or A. nidulans, Fusarium or Trichoderma, Fungal cells may bé
transformed by a process involving protoplast formation, transformation of the protoplasts,

and regeneration of the cell wall in a manner known per se. Suitable procedures for



art (Rem ngton's Pharnmaceutical Sciences, 18th edition nar o,
Mack Publishing Conpany [1990]; Pharmaceuti cal Forrrulsagb\mbebe@opnent of
Peptides and 25 Proteins, S. Frokjaer and L. Hovgaard, Eds., Taylor &
Francis [2000] ; and Handbook of Pharmaceutical Excipients, 3rd edition,
A. Ki bbewoldpsisgthar maceuti cal Press [2000]). The nol ggulmsnebat he

i nvention can be used "as is" and/or in a salt formthereof. Suitable salts
i ncl ude, but are not limted to, salt4® with alkali nmetals or alkaline earth
metals: candhEladh G A0hd i PRLASRL glf@degc%lbga R dﬁﬁ%‘&ﬁs% od3zvel | as e.g.
zi nc satlmf %ese s s exes nmay present’as™a crystalline
and/ or &ntabbhmsmodslfmm:amﬁnmnngﬁmmvmms@ﬂﬂes@ire dehmhedbgmaiwmenesaadlﬁ%h stered at
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0 795 mcnb'Eheyébeachr anlbGeardie, heAnesom i 5t eddstimdepandediom, Chtle reiVesunst ances.
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sever?t%)(‘”kﬂg "e‘i‘,‘f’ ?le?&‘f%’ ﬂ’f%g’%bﬁﬁ’wwg’@f%@g’@if@?&?pread of the
condi t i Q&kdemid MEdsCRE], BBwbRINadotet 8R1883, Jblrmwi ff'BaBz@n@l@@ﬁIBmlﬁi @ndl hose of

skill in the art that an effective anmount of variant. or co 05|t|on of the

i nvent | BEneregehatd78; Rrasseding of the ptral Aerdars ebiEnces B A bE 492

adm ni strat ']i@d"zlm%féﬂ%@bﬂﬁble%h%{ﬁb‘s‘fcéll@ﬁcﬁﬂkX@ﬁ%df@ﬁcéh@fdn@@&s 85 S. cormOSI tionis
~adm ni stered alone or in conjunction with other therapeutic agents, the

ser um Seerarsas Sefiosgccigrampesrduiveranees. Bislios weh geheiesrrmeaft h of the

pati Q@tmetﬁ&}%l;@& FERE I YRR L BNPAL S HhE Io@i’c?r?m)ézQ WOnbdsG: RakMReRL! de vari ant
according to the present invention, or a pharnaceutical conposition

accor di yegsteolls wish peterstogeusiiNe and praducingy hetpselogays golypptidesriberefromara her nor e,
the i ”Vﬁ&ﬁésg@bﬁb%%técﬁt%o?ﬁoﬁe% ﬁ?%‘rbs&u?ch )Us@{‘%ﬁ {i'\'? OHRE %o&‘%&%@“ ”9 to

10 the present” i nvention, a pharnmaceut | onposi tion of
i nvent i Genstofadser V" ﬁ@astﬂ‘n{amjd’sra@tlw Systrfin Kityreod tpRenves etal. Mmggbmmbf

conposi ]Eett%% 9@1‘ 25'153 ?é R&Hv%sa& 91%1 a%d §c&uéstlg§{éé§gcn E‘Xcﬁﬁ Rgée ?\@I‘ ;6!) cted from

t he group con5|st trtial lung
di sedsex, Nonl&)@pt44dm4&ils ardli (ppetdrtal. ,ﬂiﬂMﬁchrybiblogy hsttess 1213(:11@%) 159n

parti cu}t ovari an cancer; infections, such as pul nonary atypical
nycobacterial infections; bone 15 disorders (e.g. a bone netabolism

di sorder so BExaumipkk iofjfiatable st bpe telbShdhde glahispbonatetidsie, ditlseases;

aut oi di se ses heu arthritis. | £} I
Fber cPRge s T R SH b g s D et v {igh BEEL S ROTLEBb: ¢ br osi s,
. :j n par tTI@ile@ﬁllahbﬂeflnﬁdcbédllShrlﬁipr&&%ﬁ&d@ﬁhétdr@oﬁlﬁ@@bl@dp&?@ thét’gﬁtngr}ﬁf erably the

i sea an_inger ung disease, in particular idiopathic
pul nﬁadﬁfgf’f‘ﬂ‘ﬁéjie%cn éyA&%?(Sm%‘inscl osed are inproved neans of delivering the
nol ecul es  OrExRIBRA bASIHEAMNE man@iMibORG £lls deiflide ICPNRLd BanR @B (@HO)
gl ucocort| CoOi gs. The_[é)referred dosing is 1- nore prefera é
m cr ogroateingt (&G ]wélTGHZtCQ#’ﬁ%QT%BM%@&‘EIH@%(S%@I{%&C(B i dose The
- prefer r@dcitoeing 656), 08-3RGCOERE 18565, SRR d%ud Qs M500), Baby Hamster

Kidney (BHK) cell lines (e.g. ATCC CRL-1632 or ATCC CCL-10), and human cells (e.g.

25 HEK 293 (ATCC CRL-1573)), as well as plant cells in tissue culture. Additional suitable cell

lines are known in the art and available from public depositories such as the American Type

Culture Collection, Rockville, Maryland. Also, the mammalian cell, such as a CHO cell, may
be modified to express sialyltransferase, e.g. 1,6-sialyltransferase, e.g. as described in US
5,047,335, in order to provide iiﬁproved glycosylation of the IFNG polypeptide variant.

30 Methods for introducing exogenous DNA. into mammalian host celis include calcium
phosphate-mediated transfection, electroporation, DEAE-dextran mediated transfection,
liposome~mediated transfection, viral vectors and the transfection method described by Life
Technologies Ltd, Paisley, UK using Lipofectamin 2000. These methods are well known in
the art and e.g. described by Aushel et al. (eds.), 1996, Current Protocols in Molecular




m crograns gl ucocorticoidl kg patient wei ght per dose. The | ntion al so
relates to a kit of parts suitable for the treatnent o%épﬁFEFgﬁﬁfial | ung
di seases conprising a first pharmaceutical conposition conprising the
active conponents i) or R) nentioned above and a second pharnaceuti cal
conposi twowz/espri sing at | east one glucocorticoid, aaaipiepveenal |y
together with a pharnaceutically acceptable carrier and/or excipient. 30
~The variant of the invention can be ffdrmul ated into phar maceut i cal

CoNnposi {ibLRFF 10 WABY k- RO WRHAOHS A. Bl duftRhBod S athAkliARSIARE described by
Rem ngt on' S Phar maceuti cal Sci ences by E.WMartin and US 5,183, 746. The
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i ntranasal | yn otderan pchelucmd Elycosylated pplgpdptidnealidayyotic host actl) sgudfand type 5

i nt rapul nonar vaginally, rectally, intraocularly, or in any other

- accept abf GWE%WSE? 6™ using Powder Ject or Protease technol ogy. The

f or mul at i ongn giaprdiactadmdthalsef ed prasan irnvamgunsthy cblys dreéuldvamd,inal t hough bol us
injection.is acceptable, using. technigues well. known i he art, such as
bupe. JRSRPRRRIGe foRPRgHEon LA RSB Hev B R PERRl B THE Gt r oc )y
appl i@dhast. For SRdmiiié, O Rl SR RYultiVAed By Shid l8d cORdei@f sodmicaiestration w | |
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to one lgBestalq froentaine (gelpding pentighopshateh, teddafch 5 pld sipte e i nvent i on

-y be jaqiFoRict} &1i88hstdhl FRMLMEE hh@dmeif Nou@RbNE nctie! ARaKEECoRBRdsS. These
agents nmay be 1 ncorporated as part of the sa har maceuti cal conposition

or may HeVigiherodmepide @éar&rt%b%wrweéw@fﬁ@isﬁg@?pgb@ sH@valian fakeRplacsf t he

- i nvent i;nQ.cuielhleh@tricAOREU i BIHpHsRE cdrbbndeE AlHRAESucl BnPinYrAlidSiis accept abl e
treatment 15 schedule. In addition, the pol ypeptide variant or
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ot her t ' A ony | H- VAR ' y i h GO as
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r el at esTsipe Caltyre Caliertiof). tIf datwblygensidasarival is eovdterbintecthe awftigntimegiuamtiicbodi es

agai nst Mol E i L 1, O j 20 an
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hereih and mel .is .preferably a [elo [ § S be
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spray dfying, evaporation, or precipitation.
The polypeptide variants may be purified by a variety of procedures known in the art
25 including, but not limited to, chromatography (e.g., ion exchange, affinity, hydrophobic,
| chromatofocusing, and size exclusion), eléctrophoretic procedures (e.g., preparative
isoelectric focusing), differential solubility (e.g., ammonium sulfate precipitation), HPLC, or
extraction (see, e.g., Protein Purification, J.-C. Janson and Lars Ryden, editors, VCH
Publishers, New York, 1989). Spécific methods for purifying polypeptides exhibiting IFNG
30 activity are disclosed in EP 0 110 044 and unexaminéd Japanese patent appilication No.
186995/84.
' The biological activity of thé IFNG polypeptidé variant can be assayed by aﬁy
suitable method known in the art. Such assays include antibody neutralization of antiviral

activity, inductién of protein kinase, oligoadenylate 2,5-A synthetase or phosphodiesterase




25 circul ating antibodi es agai nst hul FNG or rhul FNG 4 | FNG
variant which has the bioactivity of I FNG and which doe\seﬂﬁ((g)tférragg%t wth
such is formulated into an injectable or otherw se suitable formulation.
The term "circul ating anti bodies" is intended to indicate autoantibodies
formed | WO al in response to having been treated BFVRERHY226f t he
commercially avail abl e | FNG preparatigns. 30 Al so contenplated is use of a
nucl eoti de sequence encodi ng an | FNG pol ypepti de variant of the invention.
i n geneattivireapas dappibedmtBRONG41 313 BlaBtdhcasbags alsé inclodyinieumfnodol@eest to use
a nucl egt i ) in I ENG eptide variant described in
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pol ypeptémehmkm.c;s imsrf@oms tegeptors. IPetifib afsa @RSV (B4 B frREBLDKO2/ 00226
53 noi e%" The 81 cosyl ation of the polypeptide variant is thus achi eved
during tAFEOgRERLEn BFC he gene therapy, i.e. after expression of the

nucl egtide sequence in the human body. Gene therapy applications

cont enpha]lt ed include treatnent of those diseases in which the polypeptide
var i ant Fharmagsatieal gompposifionsapd uses theeelct i ve therapy. 5 Local délivery of

| FNG var i ant pifheRfor 8RE &J&ﬁhﬂ%ﬁuﬁﬁy@m&%Ilﬁsmtlé?ﬁnéd?@ds%l?%dn opgent to the
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Pat i ent sscylidaty l@}lspan@s B, nidmbhbd cdairising althisterthg tPpmadOnaln 048082 Crystal ,
"The ug" T .- A5- 17 Gao _and Huang, "A

| Novellg}ég'{ ioni c d% s%wgreﬁfaélge tlvﬁ@?“%??&&pgﬁi’epﬁiaﬁHé"faé‘&‘f’tl)thﬁlnvﬁ‘?ﬁoﬂ/ﬁfnml i an
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etroviyr lat I scl ose y Kay et a "I'n

vivo G& 'g%q :@6 g ‘%m@ﬁé'tag Y dstogy NS (FCHRNSt | on | n

Fact or \Ivﬂﬂifﬁeftheﬁafﬁﬁﬁcamgﬁwccorﬁ@hﬂﬂ@? 262 pp. 117-19 (1993); Anderson,

"Human Gene %ﬁ‘%ﬁvy Sci.ence, 256, 808- 13(1992); DNA Virus-nedi ated
DNA transfer: ujs\gA Ry ipYRREGD 13ﬁ6?fﬁ6@Y§€F§Wb‘;\‘}qf"qu§é§°m(3155‘|“€f1’éfl‘§5‘lh9g Ad -2 or

Ad- 5203t MeEIANS hocofRBIDESriM o BR@SicAPIRRRE RN AINSIBGRabN THaBXa Vi rUs 25
based vectors), .and parvoviruses (preferably "defective" or non-autononous

par vovi FHET FREHpIgt éllabil%es npRBsesnE Pap A pIdeitaeie ioabers oo vdtosityd rus based
Vect Or SadmiiRisiereR chﬁﬁaﬁ&hﬁceﬁﬁ(yﬂ@ acceptable carriers and excipients are well known in the

art (Remington's Pharmaceutical Sciences, 18th edition, A. R. Gennaro, Ed., Mack
. Publishing Company [1990]; Pharmaceutical Formulation Development of Peptides and

25 Proteins, S. Frokjaer and L. Hovgaard, Eds., Taylor & Francis [2000] ; and Handbook of

Pharmaceutical Excipients, 3rd edition, A. Xibbe, Ed., Pharmaceutical Press (2000D.
'The molecules of the invention can be used “as is” andlor in a salt form thereof.
Suitable salts include, but are not limited to, salts with alkali metals dr alkaline earth metals,
such as sodium, potassium, calcium and magnesium, as well as e.g. zinc salts. These salts or
- 30 complexes may by present as a crYstalline and/or amorphous structure.
‘The variant of the invention is administered at a dose approximately paraileling that

employed in therapy with known cbmmercial preparations of IENG such as Actimmune® or
as specified in EP 0 795 332. The exact dose to be administered depends on the

. circumstances. Normally, the dose should be capable of preventing or lessening the severity




based vectors). See, e.g., Ali et al., "The Use O M se Vectors
for Gene Therapy", Gene Therapy, 1, pp. 367-84 (1994),&9@6 r%@f%& and

US 5,139,941. 30 Parenterals An exanple of a pharmaceutical conposition is
a solution designed for parenteral adm nistration. Al though in many cases
phar macewbioeasisenl ution formul ations are provided in pompkadobnsm
appropriate for imedi ate use, such parenteral fornulations may al so be
provided in frozen or in Iyophilized Horm In the former case, the
CoNPOsi b QRealbg theREndei &L ARREAiSR Ban ¥ fl REARBL affbhnPISQRI082441 pd  t hawned
prior to}@use}éﬁgTheﬁl atter for%n is often usedmtﬁo@enhar_\ceq; g;}sst_ablgéty of the
active theamintau cigive pmegntohvariset o geppesitidne theraentiep ddperds, Rty péey of
st or ageu@&.&ﬁé 5088 theosd, thd ﬁmﬁi&&ﬁgﬁ%&ﬁ&l%ﬁe%ﬁ@e 551%}%4 ade .t:ﬂiaﬁhﬁ art that
| yophi | I'zed preparations are general 'y nore stable” than therr [iquid
count er panpasitiogicdintiyisttvidlalane dr iprregjandivn ot atirce thewparistagentt, 8¢ sprimor to use
by 5 %hﬁalﬁﬂf%'otf'u%”coﬁlfgo% $nshnd TR EnSif AR Sﬁtﬁé‘a&{éﬁ{?e““ cal |y acceptabl e
di luents such as sterile " water“1Tor 1njec PORY 6T sterile physi ol ogi cal
sal i ne. sol utTienpresent ineesiionblspriaantesnliNG pdigypadevapnapacoading @rthst or age as
L e R BB LR e T B oL
nor e phayamedicdnenal | y acceptabl e carriers, excipients or 10 stabi _I i zers
exanpl e bureeagunetertcp ab sy agenel) Sph kTRt Bor oni 11 or s,
non- i10Nihe petsdf iigRRich, or AN pharhAdanics] RRGLQToDsNRY intdrsies] thaneous addi ti ves.
Buf fering agents help to maintain the pHin the rangfe whi ch approxi nat es
physi ol BETEAE Shtmetigreent PHb mRcen icHlsoBRP o Preddn-Rf's B fsncent rat i on
- rangi nGidHuQent 3P Aldbases scleereMolhAROM conQisiiM of SitdndRitéty Bt L6y, kg 89ents for °
use with the Prese.nt invention include both organic and inorganic acids and
sal t's t il Wog fisepscse innagicalapidicpathic gumenary espds GaRcGMin RATEGHATe- di sodi um
Ci tr at Coffifh bier, fiibcibf, 8thds bk %ﬁhltrﬁﬁbﬁ’ac%ﬁi‘dfe@nioxﬁ! BhkC L
aci-d-nmonosodi um citrate mxture, etc.), succinate buffers (e.g., succinic
aci d-lAodeders (mg- sbers malebolismdisprder so 2ndianpi oslcdrsiroveli grtgrariovd de ni xture,
o o O e D B B P b BB ot rate o
- m xtur ef;rymtatFC_tCadin@_nmgitﬁ; el ﬁbmﬁydﬂdi@i@ﬁbm#ix_tim paticwdardivpr fitrostmr at e buffers
ey s S o B C R A W B s B Bl B R B et o
gl _uconapa_eti@lrafrﬁ@oﬁaﬂ_(iepgnpn@ytﬁbmaisc aci d-sodi um gl yconate mi xt uré, gl uconi ¢
i xt 0P, ot capb it e mi? g el e BRI MRl o m wt ur e
oxal i ¢ omehalysaiditsnalhyeopxikidg shcocbtticeids.oxal i ¢ aci d- pot assi um oxal ate

i xture, etc.), lactate buf : tic aci d-sodi um |l act i xture,
Mot i e o ESARHRER oL g BRI ek S M ol o
- m xt-ur epolgieptide @nthoaae patddsd) Thé peferee desing i8¢60-350, abrsipsRablynoaaahat e

m xture, . . . .
micrograms glucocorticoid/kg patient weight per dose.

25 The invention also relates to a kit of parts suitable for the tfeatmcnt‘of interstitial lung
diseases comprising a first pharmaceutical composition comprising the active components i)
or it} mentioned above and a second pharmaceutical conposition comprising at least one
glucocorticoid, each optionally together with a pharmaceutically acceptable cartier and/or
excipient. '

30 The variant of the invention can be formulated into pharmaceutical compositions by
well-known methods. Suitable formulations are described by Remington’s Pharmaceutical‘
Sciences by B.W.Martin and US 5,183,746. |

The pharmaceutical composition may be formulated in a variety of forms, including

. Hiquid, gel, lyophih'zed, powder, compressed solid, or any other suitable form. The preferred




. for use

acetic acid-sodi um hydroxide m xture, etc.). Addition ties are
phosphate buffers, 30 histidine buffers and tri net hyﬁgrdr%?c?%'rgg(# S such as
Tris. Preservatives may be added to retard microbial growh, and are
typically added in anobunts of about 0.2% 1% (W v). Suitable preservatives

| %"W"QIH‘E’ present invention include phenol, DRGEBK28PB6OI ,
net a- cresol, nethyl paraben, propyl raben, oct adecyl di net hyl benzyl
anmoni um chl ori de, benzal koni um hal i des (e.g. benzal konium 6 Cctober 2005
WO 02/ 0Bfrb 671l BgEn DR/ (D022 Gl Sndiddtion belrg tréwtadmind &/ilbbe kfdiedleth,onbiekamet honi um
chl orld«ﬁ?dl al {éé/l par abens such as nethyl or propyl paraben, catechol,
r esor ci no} ¥ ohexanol and 3- pentanol. Isotonicifiers nay be added to

ensure i sot ije@hﬁrmaaa‘uubal @oinGoLRINAS) Bl ARSI A&Ed bRy, @d&utdﬂ@é%t}%dr i c sugar
al cohol s ref er abl trlﬂydrlc or higher sugar al cohol s, such as gl ycerin,
y

5 eryt HF‘F‘T"P ously, mipeegorallyy {nirapgsaliy Gaddergyally ierapgRiAnGally, mMbERyEYaY. ¢ al cohol s
can bg nﬁ&mﬁ@naryﬂv@ghﬁmahmb@ﬁ%&nm@ s/ ARHoRE YRt Gitner, EYPI cal Iy 1% to

5% taking_nto_accounf the relative amunts of the other ingredients.
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t hi osuldf d’teenvelnt)w Blrn]lhee codcai‘relwly @fm};a@ﬁz}dﬁmﬁ Rlithd@s othbr a@:ce;lﬁitﬂb t&@&hﬁiﬂles)

r ot unan eru al bum n ovi ne serum al bum n elatin or
P £ Al o Ao e B i Bt sl SRR D PLP s e
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di sacchar,i de @P %§ ﬁgtose ose and sucrose; trisaccharides such as

P ipErgeRac

raffi ng&8sc P’led@%s‘geﬁ as dextran. Stabilizers are typically

present in hh@fuﬁﬁﬁg@pecﬁlﬂ'leirh@ﬁm&} rélated (ol OmO0 Srafebindy miBhdhavh@sed on the
actlve Blgt ein vvel ht. Non-jonic surfactants or detergents (al'so known as

"wet ti §g§° @t@’rgta@tﬂ?o yedjest BRENNG er HRiFNG, which meioricomprise admisisigagt i ¢ agent
as Ve lan ASNG Qaiin®ivBRh hhdle bﬁ%tﬁ/ﬁ bk I8 CPQJdXJF}ﬁH{ doggntﬁg@dc?%}th sAP

agi tation-induced aggregation also permts the fornmulation to be
expos edniikpdigiekic ceppouidas B fesably W%ﬂ@l}w desgriBidrhprato s the mpivorl Bf  t he
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25 circulating antibodies against hulFNG or thulFNG, wherein an IFNG variant which has the

bioactivity of IENG and which does not react with such is formulated into an injectable or
otherwise suitable formulation. The term “circulating antibodies” is intended to indicate
autoantibodies formed in a mammal in response to having been treated with any of the
commercially available IFNG preparations.
30 | Also contemplated is use of a nucleotide sequence encoding an IFNG polypeptide
| variant of the invention in gene therapy applications. In particular, it may be of interest to use
a nucleotide sequence encoding an IFNG polypeptide variant described in the section above

entitled “IFNG variants of the invention wherein the non-polypeptide moiety is a sugar



30 chel ating agents (e.g. EDTA), antioxidants (e.g., a §orgi C i d,
met hi oni ne, vitamn E) and cosolvents. The active ing$ o HEZ% al so be
entrapped in mcrocapsul es prepared, for exanple, by coascervation

~techniques or by interfacial polynerization, for exanple

hydr oxyRes Gyéseh! ul ose, . gel atin or poly (nethyl met hacycahflz6i:64 ocapsul es,
in colloidal 6 Cctober 2005 WO 021081 07 PCT/ DKO02/ 00226 56 drug delivery

systens (for exanple |iposones, albudBn m crospheres, nicroenulsions, nano-
‘particles. and.na in i h s are
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consi stqdﬁgmétfaﬂé?&et ate, succinate and citrate, the stabilizer is mannitol

or sorbi tol gl umamnlvﬁo%&{étﬁ&a@%ﬂhéaoTawe%@fer&on%% fied. TWeEN(T) - 80.
Preferably, the pharnaceutical conposition does not |ncI ude any

preservat i v@@vef&rgfethﬁ)dﬁéér traeﬁfeﬁ@é ppicaiialy dharanestic gnsufordglined celtanpl es of
sust g [})%gﬁaﬁé,&%@mgw%%ﬂ&%efe&%@@ esérﬂ/[ulrﬁg%rfmﬁpé iRk e8¢ of solid

hydr ophiobi ¢ pol yners contai ning the vari e matrices having a suitable
form JGrle Thsrapy'l, Stimasr 264 pp- @@@q@élﬁl%@ TE&@am}ﬁlﬂesls okludegst ai ned-r el ease

matrices in

 pol y(2- hydr%&gf%@?%rﬁs?% f!gy‘pfsat e%sgwﬁ’l‘)ﬁ%. nyl aggoﬁ eta?Sf%ro yI acti des,
copol erosse(MudaLegh uivaiyiScicacd 2t 7ap 146568 €1090)gl ut amat e, non- degr adabl e
et hyl ene- t radabl e |.acti | d copol yners
such as the %‘55??%%6% Iﬁg%%n f‘ggﬁ;’/ of° Jﬂgﬁgors%c?\b&%?oﬁn(%t# e Aol e
m cr o5 phetigsd C'Em okad Taihsfeao thedNaal Epigbijieo Of BatkaisdVitle Gpﬂicyt'mﬁosxa’n d
| euprol ide efate),,.a Vs D (- )= 3-hydroxyhut y Wi | polyners
such asNaéWﬁ%%i‘rg-’ Qgﬁ&iégﬁg(gygﬁd%[’ﬁé%ﬁAééiﬁmé ﬂaglfrF&gmldppen bl e rel ease
of ol exuiiess)f Gio andEN@nREA Neig] satcdmoasp@amb@e@genommfﬁ&altdmfmw tain
hydrogel s rel ease pro or _sh r a When encapsul at ed
pol ype[ﬂfi@‘@gm eﬁ I’&? Cﬁgﬂ%&?ﬂi‘ysﬂg 91%1%%({% g%?y denature or
aggregat e aReholi&UhédiQtd BNRAfER:, bQ., ADHSIINE baAKaP4Gl,, rasilotderg i n a | oss
of biological_activity and pgsm bl e changes in ipnunogenicity. Rational

st r at®gihesapy ghBpmorhilia Pogiafnst Pagtighiorrestien Waﬂ@ﬁgﬁgieﬁﬂe’gp%ﬁe mechani sm

i nvol V%ienEQr%Q?”ﬁ'ﬁlQ 11593 NEndAGH! SHA I AEnIBEHAN SSRibre P58 CHVEHREd tO be
i nt ernol ecul ar bond formation thr ough thio 30 disulfide interchange,

st abi | i1284998K may be achi eved by nodi fying sul f hydryl residues, _
-+ lyophi li zi n%%%@%%&dﬁﬁmwaﬂﬁa SERBNA irhda0intRias hitBviRRE ent, using

appropriate additives
(preferably Ad-2 or Ad-5 based vectors), herpes viruses (preferably herpes simplex virus

25 based vcctors), and parvoviruses (preferably “defective” or non-autonomous parvovirus
based vectors, more preferably adeno-associated virus based vectors, most preferably AAV-2
based vectors). See, e.g., Ali et al., “The Use Of DNA Viruses as Vectors for Gene Therapy”,
Gene Therapy, 1, pp. 367-84 (17994); US 4,797,368, and US 5,139,941.

30 Parenterals
An example of a pharmaceutical composifion is a solution designed for parenteral
administration. Althbugh in many cases pharmaceutical solution formulations are ﬁrovided in
liquid form, appropriate for immediate use, such parenteral formulations may also be |

provided in frozen or in Iyophilized form. In the former case, the composition must be




and devel opi ng specific polymer matrix conpositions. 66%&@5&%0&905 WO

- 02/ 081507 PCT/ DKO2/ 00226 57 Oral adm nistration For oral m nirstration,

t he pharnmaceutical conposition may be in solid or liquid form e.g. in the
.formof a capsule, tablet, suspension, enulsion or solution. The
phar maceWPiogatistonposi tion is preferably made in the fRERwER0a22d0sage unit
containing a 5 given anount of the acg%Mve ingredient. A suitable daily dose
for a human or other mammal nmay vary Wi dely depending on the condition of
the pat iewtd puid totibe Thé Beitofosm iduflen 080a th enhaded @k BBIRY dByhepPeiivwons skilled in
the art usi ng%lroutlgjem t hods.. Solid dosage forns for oral adm. nistration

{t

may i ncPUARUESRYLH bBIROSition BRdoRa WS vty pfoipiaieconfiiengrasitfes. I n

such sokdefgriRaagedsoEiaHed fnhke @rﬁﬂlht\&?ogﬁﬂfi@@?f&garﬁ%s atQreRGaROb X @b t h at
| east one 1 nert diluent such as sucrose actose, or starch. Such dosage

f orns n ek fapigrpoppiswarts Sucklyaphilissd PEPaRtiPere BeRPH s RHOLQIE Bhces, e. g.

| ubri GaHeRAGBSEM she of Bk ﬁx‘i’taﬁ'i@?ﬂﬁﬁ'aééﬁhé&lﬁ%& %b1eld51uéda§su%ﬁ§&ta{16 capsul es,

tablets and pills, the dosage forms may ~"als conprise buffering agents.

Tabl et s Wakafopinjacsio ansterdlaiphysimedi¢a) s4bie prlethr ed with enteric coatings. 15

The vari ant o rose, starch
$n opﬁxaﬁ%ﬁ%ﬂ?%{z% ﬁﬂ{%%g(%gé ySCft} e@a%fieﬁ?ér%gﬁu?és%‘}

powder, cellulose esters o c aci al c, magnesium

st ear at &JuepgREPRMORIXES, 2s appdiptint ahepdapeptiday sahtisviok tlphbsp‘:ldorl ¢ and

sulphurh i.a, ' i o 1.0 I-pyrrolldlne
and/ or %\Cﬂfﬂé?t l%mlo,r gg)n Itagﬁc%%}%g C%e‘%%bggéﬁ?er 801¥Ie“ts¥convent| onal
admi ils stalahzemtyplmltmmmbjfedém the attlﬁdyofwdycibae ctwmscbfexedlenm")sfaf exaeplavat er, 20
‘polyeth o oils. (such as corn oil,
peanut B(;llhfe'% oée%% Stabldzmg‘yi% %r PI%S ¥\ s }SP Om ]te’r 6%13%%158 ®and/ or vari ous

- buf f er santiokidents adj/mnmhiﬁrmamﬁammb%mmﬁres adm nistration are well known in the
phar maceut i carrier may .i.nclude tinme del ay

art. nt
mat eri al , ggh e %FVE };9|t°f?6ﬂ‘63é%@8?§r‘%e*t9rm MAPPIFERASr at e al one or
with a leo@rcam)hemoﬂmmey ab $ypially pleaav o dan&éﬁ&atafntrangzpfg fidie afuap maceut i cal

conp Y. 0 conventional pharmaceutical = operations

suchqz @raf)?'ftzsgt[&grs]g'é‘jf?gf &‘?ﬁ EEHE L se WHY SRtirsREinEaionBare such as

pr eser Vidth ¥@snic aﬁcaiabfgaaﬁrasmwganme@a%&ms @itk BhifdrelecS, iabiRhgn fillers,
li scl.osed. el sewhere herein. Liquid dosage forms for oral

dm' ni s‘flg‘éff’ %Iﬁ% HE\ e PR pHatcfaddttodea riragdpapicapiie cioneinsediens,

sol uti ofgate SHERRNGE. 2%§cc1§a\fé MRErABY., Sldeitid ik RRBh&bBhR%uEASEd mlltient s
comonly used in the art, such as water, Such conpositions ma ‘al so

conpr i sECeHRF avidnpdiug hkrordepixirg guccigifearidsdisediea seasrts mikgyBiedng agent s
and  por EHAIAIBAREES tarfiriPadi@R& R MR i A6l O8N R SRR/ (28226

mixture, tartaric acid-sodium hydroxide mixture, etc.), fumarate buffers (e.g., fumaric acid-
monosodium fumarate mixture, fumaric acid-disodium fumarate mixture, monosodium
fumarate-disodium fumarate mixture, etc.), gluconate buffers (e. £., gluconic acid-sodium
glyconate mixture, gluconic acid-sodium hydroxide mixture, gluconic acid-potassium |
25 glyuconate mixture, etc.), oxalate buffer (e.g., oxalic acid-sodium oxalate mixture, oxalic
_acid—sodium hydroxide mixture, oxalic acid-potassium oxalate mixture, etc.), lactate buffers
(e.g., Iactic acid-sodium lactate mixture, lactic acid-sodium hydroxide mixture, lactic acid-
potassium lactate mixture, etc.) and acetate buffers (e.g., acetic acid-sodiam acetate mixture,
acetic acid-sodium hydroxide mixture, etc.). Additional possibilities are phosphate buifers,
30 histidine buffers and nimethylanﬂne salts such as Tris.
Preservatives may be added to retard microbial growth, and are typically added in
amounts of about 0.2%-1% (w/v). Suitable preservatives for use with the present invention

include phenol, benzyl alcohol, meta-cresol, methyl paraben, propyl paraben,

octadecyldimethylbenzyl ammonium chloride, benzalkonium halides (e.g. benzalkonium




58 Topical adm nistration Formul ations suitable for to id: I agﬁéﬁi stration
include liquid or sem-liquid preparations suitable for %%‘??é i on
through - the skin (e.g., lininents, lotions, ointnents, creans, or pastes)
.and drops suitable for admnistration to the eye, ear, or nose. 5 Pul nonary
del i ver YWO@GRPIPHL i ons suitable for use with a nebul i zerGTRK®2lens | et or
ultrasonic, will typically conprise the polypeptide variant dissolved in
water at a concentration of, e.g., about 0.01 to 25 ng of variant per nL

of sol whidile, R6aidebatlien BetkindhchifnPchlo:id¥IAIRY parkBéhs Qe a4 k@8- My 10 al so
include a buffer and a sinple su?ar (e.qg., for protein stabilization and
r egul atA'oRY! Bfrabegseatchel ssianh eyclobsxawobindiapeakngler um al buni n ranging in

concent r at i RBoklcA¥Onaly BeQdd oA isolXRIPLERAS chliahS: ARl Ry be used
are sodium acetate, citrate and g}ll cine. " Preferably, the bufter will have

a conpd$btiyerc sger asohels. nrgfemblyttehydsic s highgryugar plsehalplsugh s slceria  pH in the
range : ﬁe)gg] I - ] Ll e nM ar e
sui tasbféféﬁ%%&jggr% b;tt i's E‘g’rgf)ﬁ(;%teo?%g(%%r%Ieiégéffyh%(%ggrﬁéh%?ﬁgec%%e%@n g[?l lized are
| act osamoyat hepgesn Onldnarid 291% by weighi, twplcally t @b Bsekingmdo xydowgdhe usual |y in

anount %lglmng(gm{gro@mejo%@e%%g;e%g@npsy wei ght of the formulation. The nebulizer
y al'so con !

formul at1 on ma alna surfactant to reduce or prevent surface _
i nduced aggbtepiitérorefanto 4 breapeatgminofcacipedts pyhiclt camiraiggeiio funofior faem aol ution in

. formn ] [ . Vari,ous .conventi onal . surfactants can be enpl oyed,
such ag’“%o‘?%/@%‘fé}? ﬁ@?eﬁﬁevefv?ﬁhysc?‘g)él? i g‘s?tﬂéerr %pe%thcaagﬁ'l“tc%h%lpg ,?0 Rng™

pol yuk yetdnpagmeorsdhdrértcarn thatonkaiaei whle Thgica staliilipants baigolyhy@erneeal |y range

bet ween thgi% and ?‘V b‘y wei.ght _%f tlhe farnul at i ogl. An especially

or of o AU FHBFRICE PEP5RBLAAE BE Frira e B BTG S8Ry et hyl ene

- sor bi t aspapap@oheadise, a%R6, dnlithide) LMicaiel PPBendianiie! Nedsicodkid) hematl Ny

suitabl e di spersions of liquid 25 particles of the invention are described

in WO §HrIBEEE SUERE & Yg% aipphols  sactsasdpgiospoichalogs. stgchysse, ypmnitqligoitgbs 272, US

5, 915, 3¥8ol, UBithl, B8infafidl, g+t 8 el Qndihe 1S iR 1RiE%; 38R0l Whdchh are her eby

i'ncoypor at ed bg 6ef erence. Fornulations for use with a netered dose inhaler
devi e WesIPL geiFehdeneelicahprimoackt polymprss: yuliinpriamingsodheing agents sydwder nmay be
pr 0duC g wY, VORI, RibEE AN sIdRGR tiTbdi ol fhi e LB Or mul ati on
and may gl }si’qé contain a stabi Isi %er tsuéé Oas ’ﬁiﬁor%%e%sde’%%ggﬁ%%%@g&?l%& .

Typi caligsodigyp ehigsiidisie;dogmqleguiay wWeight palypedidded (. eAdHl teridnes): pyoteinnsicbr  nor e

T R T ld
t r ehal pelymessysucht ol polyainglpyybldoeme; Mbmsagrbarives swdhl esixyloset hennobg fimulost | on can
o0, SR 0k AR B BLELARLY semaBiga e el 1 0 o
' raffinose, and polysaccharides such as dextran. Stabilizers are typically present in the range
| of from 9.1 to 10,000 parts by weight based on the active protein weight.
Non-ionic surfactants or detergents (also known as "wetting agents") may be present to
help solubilize the therapeutic agent as well as to protect the therapeutic polypeptide against
. 25 agitation-induced aggregation, which also permits the formulation to be exposed to shear
surface stress without causing denaturation of the polypeptide. Suitable non-ionic surfactants |
- include polysorbates (20, 80, etc.), polyoxamers (184, 188 etc.), Pluronic® polyols,
polyoxyethylene sorbitan monoethers (Tween®-20, Tween®-80, etc.).
Additional miscellaneous é;ccipients include bulking agents or fillers (e.g. starch),
- 30 chelating agents (e.g. EDTA), aﬁtioxidants {e.g., ascorbic acid, methionine, vitamin E) and
cosolvents.
| The active ingredient may also be entrapped in ﬁaicrocapsuies prepated, for example,
by coascervation techniqu-es or by interfacial polymerization, for example

hydroxymethyl.ccllulose,‘ gelatin or poly-(methylmethacylate) microcapsules, in colioidal




-50% of the variant present. Such fornulations are then | ph|||zed and
mlled to the desired particle size. The properly S|i§9°éﬁﬁf ?Q%s are then

suspended in a propellant with the aid of a surfactant. The propell ant my

be any conventional material enployed for this purpose, such 5 as a

chl or of | were@sgkkon, a hydrochl or of | uorocarbon, a hydr opdtipk@@arbon, or a

hydr ocar bon, including trichlorofl uoronethane, dichlorodifluoronethane,

dichlorotetrafluoroethanol and 1,1, 36 2-tetrafl uoroet hane, or conbi nations

~ t her eof A or b| (o] n
| eci t hi n %’3’3 glsﬁ%%&fr& Qﬁ?}gg as Iéggoﬁpé%éét Jé'%? e?nf% gns 1p‘ﬁégure i's
then | padelels mdt:mnmdapsmtslr omemacmbenmlsmns Auck sahqidpes afe dscoeshier ci al |y
avai |l ablLe e eref\) dose 1 nhal er suitable for use in the present invention
is the 8‘%‘?’[“@ 44 BHYOEEFRNIPEF,  nanufactured by @ axo Inc., Research

Triangl e Parikaredirél fofrulafitng td medﬂﬁzipﬂwwmhﬁhaicﬁﬁﬁlsv\bd dedlonpisise a finely
di vi ded dr owder caontai ni ngl?i’l ariant and may al so incl ude a bul ki ng
1

agent orpplished £or exgmpies b1 fltrainey throsh geale flfien glembghount s whi ch

- facili tat e dinSRREsRE] @hbddiedd OMVE invhA@M sraiﬁ)hg@r\/dc&ﬁlcal%oglpom@gl/o to 15 90% by

wei ght of the fornulation. The particles of the powder shall have
aer ody ngeFRIsCpte HFNCegripn of He IgnEon & » buPuingiangLtib PrEFic @S ot h a

- densi tyoQhnid R4 tcagatid %mﬁ@l‘ﬁidﬁghégpﬂ B&%@rﬁ dlaTet)8lstab 888y, AR A an

m cronetérs, prefera bet ween 5 and 5 mcroneters, nost preferably of
bet weenm:gmscar&argsggaﬁaiqotmlet%a gon-japicenEpgsam, agfl vbstgdweter iM@tal er suitable

For 148 Badiflif 91%% oEHt il B%clead {Egﬁrc!?x cBlikiihg o zab%p E&ﬂ&r@r powder
%%t%/g FI sons gedI:‘l g

i nhal er} nmanuf’acture e powders for
"t hese dmd aese, mim/std:behzgemenmed oa patbool, mehommuﬁyctmumn@ambm osed in US

5,997, 8 783 5 985, 248, US 5,976574, . US 5,922, 354 )
2 785, oRSteRRSGE Y. e TR Car R B ‘Hjéé‘iCBH AHPepE Honar y
~delivery of therapeutic products, include 25 but are not limted to
nebul i zers, netered dose inhalers, and powder inhalers, all of which are
fani | i ad“SHradieessedrerdk?iansin the art. Specific exanples of commercially

avai ljgbl e deyiji@se exahypibAdH sBstfifdd- Jete%seq;rﬁgamfégs RbiuliddetnilpaM @bl Ahilee t he
U travent nebulizer, nanufactured [ linckrodt, Inc., St. Louis,

M ssour 9E sofifh Bydserfiohicipol sy gonigng ﬁhﬁﬁeﬁ%tﬂml@eﬁw bRkipg A e4tblepR cal
Product §ch @Qhﬂ@%a&‘%sﬂe@%{ 8 oV aREAddeERE ﬁ{aﬁﬂzegﬁéﬁld& PsRks,

manuf actured 30 by d axo am% esearch Triangle Park, North Carolina; the.
Spi nhal &ydrepsladénr ckampie, moly(z—hﬁdﬁwa@wbme@awlawb ernehy(aBylglcohaddf or d,

Massach i.C. Syst ens,

I nc., ﬁgc%tﬁiesbggﬁocgﬁ ér$Ior m@gmﬂuﬁgﬂg\aR %/thﬂe[rgﬁna}rr%%ﬁb%c%%?@gﬁggéﬂ Sffgﬁ cernes,
Canb ﬂDd‘geyl ahtats ategud dle kctiqandtl- glh@ama&d Cpmlmmera sychds thg Mtelldase® y syst em

02105 1555 BB BRb S O SR BB oF LIS TR EPPaHeh B BB P the
: fol | ow (Et@o@i‘_ﬂ%f@icﬂSupra-m R4 AR bRBpIRBLE-H3-hydroxybutyric acid. While polymers
such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for |
long periods such as up to or over 100 days, certain hydrogels release proteins for shorter
25 time periods. When encapsulated polypeptides remain in the body for a long time, they may
denature or aggregate as é.result of exposure to moisture at 37°C, resulting in a loss of
biological activity and possible changes in immunogenicity. Raﬁonal strategies can be
devised for stabilization depending on the mechanism involved. For example, if the
aggregziﬁon mechanism is discovered to be intermolecular S-S bond formation through thio-
30 disulfide interchange, stabilization may be achieved by modifying sulfhydryl residues,
lyophilizing from acidic solutions, controlling moisture content, using appropriate additive’s,

and developing spccific polymer matrix compositions.




not, in any manner, be understood as limting the generality of the present
'specification and claims. 5 MATERI ALS AND METHODS Mat @QAckber 2€4%0 ki cel I s
(avai l abl e from American Type Culture Collection (ATCC #CCL-61)). HelLa
cells (available from Anerican Type Culture Collection (ATCC #CCL-2)). 10

| SRE- Lucwywasefied7ai ned fronttrat agene, La Jolla USA pGMNYoRzko¥gr o was
obtained fromInvitrogen, Carlsbad USA. Restricion enzynes and pol ynerases
wer e obtai ned from New Engl and Biol a3 Inc., Beverly, USA DVEM medium
Cul becc@%a?a%?ﬂ%s%ﬁ Eagl e Media (DVEM, 10% fetal bovine serumand 15
Hygronycin were obtained fromlLife Technol ogies A/'S, Copenhagen, DennarKk.
LucLi t e subgtor atbadnasisoioni the gphimarauBed kampbsBicpseiyerde solGrahinmden, The

Net herl ands. . T é:ountJf | um tilon%%e?r was . obt ai ned frqnth gard Bi osci ence,
G oni nglSHE S REFAET T4 FAEIE BRI HPF R BOFOR b PR Enl T huran T PNG
ﬁ/lnti bOObhal riBAER B, cong®siabi aimefgraalgaﬁddabi te formref aR&EAgSylﬁilé edtigaitinga , |
nneapqlis, USA. 20 Horse Radi sh Per oxi, e-conjugat ed streptayidin,
03075 R SR ke TG PR A A AOCHR AR S HBR g aagent

was obt@ayregy kideR déEdddil-ohfbe cdaanRARAGE Patidae iiBdther tAREQMScand2 | Nt erferon
Assay Qutline It has previously been published that 1FNG interacts with and

act i vat &&rpmetby paesshilisd gniheat ysippropdne pgfiedquent Iy, transcription is

activated atsopi addEelorms Ritoddl AiRMhistBtion hyeinfiaaOmptkbrised Response
-Element (ISRE). It is thus possible to screen for agonists of interferon

r-ecept oTBPYsoRsepayfdersand grmules I pech sphikdagedenns. &5t cogRAed IBRE- | uc)
acedl tehdandQdinas géaltl%ﬁe El e R Yt ASHAN sm.'l'(!%ﬂlﬂ, ﬁﬁlbée? oPdeBelf Qull @Rskected with

pl
| SRE-Luc and p .I'l'hygro and foci (cel clones) are created by _
sel ect iformg maDNFViompdise ag ritoatingli pnagtibly gddifignal snbBanage) d.g. dibopaing ag@tss Oct ober

2005 0 r | hCi jvity in
“the p\r/\fagé1 %ésgﬁ%gigi%@%@bg{tﬁgﬁég Ofr%%sé%&bﬁglﬁggné glvsm %%Sﬁé@éﬁ?g‘ﬁ?y rati o of
st i nul atlssccomprispinifierng ageats. Teldets erdagls can tddifienallabe prperdd with fuedicher assays.
To screen -I%gl ypeptide variants, 15,000 cells/well are seeded in 96 well
culture p? es and incubated overnight in DMEM nedi a. The next day the
pol ypept i de Thavardantssn@sbewelixaisvith adpvimosurhsit dothae,duape, gddepovdsr.t he cel | s

Act i mmu use "known standard"; A

in varioys, concent.rations.. n was a ‘

il of SRR PR St il LB ot Bl S e Bt B0
sodivm and calcium salts of phosphoric and sulphuric acids, acacia, gelatin, sodium alginate,
polyvinyl-pyrrolidine, and/or polyvinyl alcohol, and tableted or encapsulated for
conventional administration; Alternatively, they may be dissolved in saline, water,

20 polyethylene glycol, propylene glycol, ethandl, oils (such as corn oil, peanut oil, cotionseed
oil or sesame oil}, tragacanth gum, and/or various buffers. Other adjuvants and modés of
administration are well known in the pharmaceutical art. The carrier of diluent may include
time delay matexial, such as glyceryl monostearate or glyceryl distearate alone or with a wax,
or other materials well known in the art. |

25 The pharmaceutical corapositions may be subjected to conventional pharmaceutical
operations such as stetilization and/or may contain conventional adjuvants suchas
preservatives, stabilizers, wetting agents, emulsifiers, buffers, fillers, etc., e.g. as disclosed
elsewhere herein.

Liquid dosage forms for oral administration may include pharmaceutically acceptable

30 emulsions, solutions, suspensions, syrups and elixirs containing inert diluents commonly used
in the art, such as water. Such compositions may also comprise adjuvaits such as wetting

agents, sweeteners, flavoring agents and perfuming agents.




stored at ---80C until use. The plates are incubated fgr@? hog{ﬁ at 37Cin

a 5% CO2 air atnosphere LucLite substrate (Packard Bi 9 |°é)|?5 ) %'oni ngen,
-The Net herlands) is subsequently added to each 10 well. Plates are seal ed
and | um nescence neasured on a TopCount |um noneter (Packard) in SPC

- (singl e pHOBH{I®HuUNti ng) node. Each individual plate coecraikosooed | s

i ncubated with I FNG as a stinmul ated cggt rol and other wells containing

‘normal nedia as an unstimnmulated controlf. The ratio between stinulated and
unst i nul7aprd! ddchikesaane activity serves as an internal standard for both

| FNG activit an%{, 15 %ﬁ)eri ment -to-_e,xge,ri ment varjation. For each | FNG
sanpl e, the ]%o(fPFB’H topysuiighils tor igpical admipgiraficednglededignidor sgnicidyct i nmrunea

st andar grapaghtiehdsRnass fofbbncPRid diongh HRRKkAl e ENEAERHE dofGR! §8mPts,

gl ycosylation. To determ ne the various degrees of glycosylation of |FNG

© vari ant CH8RSrREPastesy ansbisopsrgitpigfor gdminisirafiomtohrieve. &8t #haesed conditi ons and

transfeerred to a nitrocel lul ose nenbrane. Western blotting is done

according to standard procedures using a biotinylated pol ycl onal

ant i - hukeaeRGinerybody (BAF285 from R & D Systens) as primary anti body

and Hor se gllgﬁ ,Ea i - | . : | di PO39.7f.r om,DAKO) as
secondary aﬁtgl 0 thﬁ{ %@%‘% ugi‘ms#g?%}?ﬁlﬁ%m&ﬁﬁ}% K}gq%t?%‘% lf:’n‘alﬁrt%%(é% t
( KEM ENcRERiscCapediyregide, vabar dissdlyed 25vifdret diareithtion oie.gf abdaNGOVar i ant

Mapect Lot iR ol oS LSRR o OB e ilonats |
det erl¥ nled ifgjude aduff@tngh sivgllas:gsub puifaneotsm satitizai®tand régahtioh oequal 30
anount gé)n[g fan act i

it asi s) _of the .l ENG pol ypeptide variant of the.
i nvention i n Fars. Xﬁ%clylort 8’5*‘8@%‘8@?‘?%?.f@%‘“ﬁéﬁé&égf@ﬁP%ﬁﬁﬁxﬁv ]1%at s, wei gi ng
- bet weenni226k Bafngleottbnifeariat tagte ustdard folianpakypepirieand giydigg mul ated in
o 6. 0. PTG bises P5508 bRs b sTbE eI Sy R Roubae oz aktR © e
subcut apHG theashPeRi S td BiGeadtallR Pl HEeSRMR FBm SmMl 8W0 iV td\@ith@k | -vein to
ensure Eh t. no bacgg%‘%tﬂnd | FNG activity can be detected- After

admi rPs {9 5EF BHPOsst SohPeas WHeh s atlived o Beiptenmaliose) mynsital af t er 10

m n, 20sdtbifol, Aéhalbié) andBy1o8e\isudiBOn Hhdduntd Mdhgindiidm BB 109 by $24nMbMne 1440 nun,
1620 mp, 1920 mn and 2880 mn (sonetimes also 3600 5 nin), Serumis
pr epar et? Y8t i ng the bl ood sanpl e coagul ate for 20 rain at room

tenperature fak hepMaskr PnmBRbA b2y 8Rb cOMaidt sBPROG 1020aixk By ﬁ;’évén?%aic?

tenperature. The serumis then isolated and stored at --80C unt
~det er ni WEGedReereatione the profEin Gavses hipterpisatiqyof thersplutipg iafiprmigedier | bed above.

|t sDouidlosbe vagbRted ol ik edDGisAER Yok bl é&g-éeu%:ﬁ g@@gﬁg@g@ﬁ@ﬂ in serum

samples fromPK studies 1n rats, the Act was diluted in
DVEM .5%1d asterrad alendiols, gl aplyeiethylene sorbitan fatty acid esters. Amounts will

generally range between 0.001% and 4% by weight of the formulation. An especially
preferred surfactant for purposes of this invention is polyoxyethylene sorbitan monooleate.
Specific formulations and methods of generating suitable dispersions of liquid |
25 particles of the invention are described in WO 94/20069, US 5,915,378, US 5,960,792, US
5,957,124, US 5,934,272, US 5,915,378, US 5,855,564, US 5,826,570 and US 5,522,385
which are hercby' incorporated by reference. ‘
Formulations for use with a metered dose inhaler device will generally comprise a
finely divided powder. This powder may be produced by lyophilizing and then milling a
30 liquid variant formulation and may also contain a stabilizer such as human serum albumin
(HISA). Typically, more than 0.5% (w/w) HSA is added. Additionally, one or more sugars ‘or
sugar alcohols may be added to the preparation if necessaty. Examples include lactose
maltose, mannitol, sorbitol, sorbitose, trehalose,. xylitol, and xylose. The amount added to the

- formnlation caﬁ range from about 0.01 to 200% (w/w), preferably from approximately 1 to




The amount of units in serum (AU mM) against tinme (m n%ﬂis then plotted and
the AUCSC is cal cul ated using GraphPad Prism 3.01. Si%fctbeesinents are
. performed on hulFNG in its glycosylated formand/or Actimmuue(r) in order
to assess the increase in AUCSC of the |FNG pol ypeptide variant of the 15

i nventi ogpagsesespared to hul FNG in its glycosyl ated fopgpReY i
Actimmune(r). Serumhalf-life The serumhalf-life is determned by one 200

tl bolus intravenous adm n| st ration &f equal anount (on an activity basis)
of the th [ t hese
experi rr‘c]\::r‘\#\I or H]%exrr‘gq"%@gem e?ﬁrlcé S a,?e g’ﬁfghlpgegea?%engﬂedﬂ& fggpgr ams, are
used. Tﬁa&wﬂd:shd@ pol ypept| de variant is for rrul ated in sodi um succi nate (720
ng/ 1), manni sorbat 20 /1 Bef or e

i Nt ravenous é‘&ﬁfcﬂi? %dlp&% %%lape&éﬂglr‘énq cﬁ?@mmﬁ e4fa tail-vein to

ensur e galfadtarf ortieqmggnw rﬁd{y|bE Iél@ ambvéntioh reAdtiab empleyibetis phfjoes, such
adm n| stratjon in one tail 25 vein, blood sapples are withdrawn fromthe

ot her 3 t4iaichipgiioRrprapn. 5 yflspehlorsliypratarben, ppdroleproraghonges ARYAICHS i n, 240

mn, 4&chﬁ&ﬂ%mzﬁﬁrdﬂuﬂron¥eﬂﬁge idhiord G8GorBinBihankd dih bRk drafBslod B8R, afd n.. Serum
“is prepared y letting the blood sanple coag@gate for 20 nin at room

t-enper abbit8- tetfaélrlpr@malw oEipRgBeEYnSutabErodetanyoinghide serbitagom

t enper glibf-Ge aﬂ_cf‘&ﬁ E‘:F;M'ilh | Slefcheid rha%r%hs%tb%%sefélnﬂ 2Sh@ERaht Athis B turCisWiMn! |
determ nation of "I FNG activity using the "Prinmary Assay"” 30 descri bed

above. lmdeé mm dblevenso@eefd:et hapxaamot"tan@mmlﬂy ypilapg metegd desedet ermi ned in

ser “% Hf&gﬁf :ﬁé@elﬁg&ﬁ%ﬁéﬂ@}&ﬁt@ the' %tc@%%é@r@&'@&é& afgf,andard was

dllute at serum e anount of units in serum
(AU m )magaacmﬁdttyl(‘ﬂexcampmReﬁesrChﬂ‘amgMBark,dﬂCand the serumhalf-life is

~cal cul at ed ﬁ%ﬂqﬁggn§%¥ pkwﬁcrp ﬁhale:}s \%ﬂl om%tsg E’ & ﬁcl? ngﬁlgg\ggprﬁv%? 507

PCTI DKO2100 exp erlrrens are NGinits

gl ycosydoatamihgf variant aad chiap plso ihcttldmrbak(mg)aoem aucldmlacttonseamlﬁimk stifresel MCr ease in
serum hal f -1, .f e of th var the inv |on as
ommar Ao fkiacd WFicd EARUEBREY bfife gyl i BE b1, LY S S

| dentt§ f0caby weEigie osufcffmlamosmq)a&Mamf deipdwiashallese aSodpainiy es .

- Experi nent al 3D structures

nave | BEEHEbIE LSy Ran K ogpEcks o BB S SR b BRI DT T851) T epor 1 ng
on the I@c@dmﬂﬂ@n&t&rﬁ@s@ tigh 10 ;kﬁc@ﬂleiea,\ﬁefwiﬂl)ﬂbdﬂﬁéen Oaridet mRtonddters,Nadstir €
O 2 e e okt el e L NG homdl e 11
- coordi ng¢ ﬁﬁac&frd&ﬂ&b with tHeeicHIBs RAVR iNBY SpinkA& poRREEnRAIE], influfachvad byabl e. -
- Thi e!’ZO %tmong Elorp Bedford, Mass.
The powders for these devices may be generated and/or delivered by methods
disclosed in US 5,997,848, US 5,993,783, US 5,985,248, US 5,976574, US 5,922,354, US
5,785,049 and US 5,654,007.
Mechanical devices designed for pulmonary delivery of therapeutic products, include
_ 25 but are not limited to nebulizers, metered dose inhalers, and powder inhalers, all of which are
familiar to those of skill in the art. Specific examples of commercially available devices
suitable for the practice of this invention are the Ultravent nebulizer, manufactured by
I\_/Iallinckrodt, Inc., St. Louis, Missouri; the Acorn II nebulizer, manufactured by Marquest
Medical Products, Englewood, Colorado; the Ventolin metered dose inhaler, manufactured
.30 by Glaxo Inc., Research Triangle Park, North Carolina; the Spinhaler powder inhaler,
manufactured by Fisons Corp., Bedford, Massachusetts; the “standing cloud” device of Inhale
Therapeutic Systems, Inc., San Carlos, California; the AIR inhaler manufactured by
Alkermes, Cambridge, Massachusetts; and the AERx pulmonary drug delivery system

manufactured by Aradigm Corporation, Hayward, California.




Structure 8:927-936 (2000) reporting on the structure gf ER Il; honodi nmer
in conplex wth two nolecules of a soluble form of thq r pt or
having a third nolecule of the 15 receptor in the structure not naking

- interactions with the | FNG honodi ner. Accessible Surface Area (ASA) The
conput er WEr88#18# Access (B. Lee and F. M Richards, J. MOCI/BK@002285: 379-400
(1971)) version 2. (Copyright (c) 198360Yal e University) was used to conpute
the accessible 20 surface area (ASA)™of the individual atons in the

structure. TiteSnwBiidhas frlet GREAHNEI WS BS FAIIWIRDSRRIpES. THe ckaftficdfdumefl i nes the
Accessi ble Surface Area (ASA) as the area fornmed by the <centre of the

probe. B igAnY GagRt be pajegiipos as duniting thogensralipnfeha present sppeifiension 2ed ons and
other @figrs not directly related to the protein are renoved fromthe
coordi nate set. 25 Fractional ASA of side chain The fractional ASA of the
side chain atons is conputed by division of the sumof the ASA of the

at ons;5 i AR } ] a val ue representing the ASA of the side chain
atoms5 Ig’f“&that Lg’gﬁlﬁgg\gﬁ?y%ﬁ?n an extended ALA-x-ALA tripeptide. See
Hubbard, Canpbell & Thornton (1991) J. Mol .Biol.: 220,507-530. For this
exanpl %Bﬁia@ atomis regarded as a 30 part of the side chain of.d ycine
resi dues but not for the remaining residues. The following table are used
as st arfddPeKatisdaaghbliedrom Wencsicale Ty diuiure@n2EioATATE #ACL-BE)A2 - - - ---
------- R D et S T T Tl S P Cct ober 2005 WO
02/ 0815074581 BrRIPs S5 merican Typp Gulmabiliecien (AFGG HETIOb. S50NGt 150 0BA2

As p102. IGBEARicekb 8bi@iAPITGy SR8 GAAARITold BSA5A2 G n140. 58A2Ser 78. 16A2

d ul34. r.101. 67A2. 4 . 28A2Tr p21Q. i s147. 00A2Tyr 176. 61A2
IIelB?.%‘%ﬁll ﬁol%ﬁbﬁﬂéﬁgﬁ&%ﬁ%ﬁog%%ég@%dgﬁ-the structure are defined
-as _haviRgtritG0%nepme sal solfgerafte WercibnitdaQahNe® BnbRSH Beo1itd 1. Bedvitlye regi ons.
5 Determ ni ng di stances between atons: The di stance between atons was

determ using mol ecul ar graphics software e.g. Insightll v. 98.0, Ml
| NC. DavMEM fadiin@i Délbed: 66 i Bficd 430 Medis (1M 01000 £ 51860ME MraRiandi ng site

's df g il%%gon%?cinclg %rrei o%ita?nged%on? £i|fe 'fr[‘gc?linglggeigs Efas\,/ bggenggg?aln,r Denmark.
LucLite substrate was obtained from Packard Bioscience, Groningen, The Netherlands.
TopCount luminometer was obtained from Packard Bioscience, Groningen, The Netherlands.
Biotinylated polyclonal anti-human YFNG antibody, BAF285, was obtained available from
R&D Systems Inc., Minneapolis, USA.
20 Horse Radish Peroxidase-conjugated streptavidin, P0397, was obtained from DAKO,
Copenhagen, Denmark. ‘ |

TMB blotting reagent was obtained from KEM-EN-TEC, Copenhagen, Denmark.

Methods
© 25 Interferon Assay Outline

It has previously been published that IFNG interacts with and activates IFNG
receptors on HeLa cells. Consequently, transcription is activated at promoters containing an
Interferon Stimulated Response Element (ISRE). It is thus possible to screen for agonists of

interferon receptors by use of an ISRE coupled luciferase reporter gene (ISRE-Iuc) placed in
30 HeLacells. |

Primary Assay
HeLa cells are co-transfected with ISRE-Luc and pCDNA 3.1/hygro and foci {cell

clones) are created by selection in DMEM media containing Hygromycin B. Cell clones are




accessi bl e surface area changed upon recept or binding. This is determ ned
by at least two ASA calculations; one on the isol ated QC@QHH%Q% in the
‘I'igand(s)lreceptor(s) conplex and one on the conplete

l'igand(s)/receptor(s) conplex. 15 EXAMPLES Examle | - Determ nation of

surf ace-gp @pHdyamM no acid residues The X-ray structurgecypreboss of an | FNG
horno-d.inmer in conplex with two nolecules of a soluble formof the I FNG
~receptor having a third nol ecul e of téie 1FNG 20 recept or |n the structure

not nmaking ipferactions with the TENG h eporte Thiel et.al.
A It R e e R De e C L
wher ei nhigh&t rativef fheekl esmstituikabelcferad aridinPare Beid i€ OF8kS asetysOn pur poses
there is an addition net hi oni n | aced hefore the |F equence | abel ed
MO and t he s“é‘q%Féﬁ’?é‘é?oﬁ@f’RE‘dFé?ffﬁnFﬁaF 9/? % E{&’ﬁﬁa{eegae‘iﬁﬂfhggt 8#&‘@%‘%@8‘? (Q133
bei ng t hgl ihadhicl@Fédisht inMDNIRL BEURS tThe 66:8 Ya i Bl @6HbESe vARs25 WDk s renoved
fromthe structure in all the calculations of this exanple. The structure

of thé s spdardzegpaidegiayby @@i%%ﬂp@ﬂ@k@@?ﬁ@@@zécwuvﬁwwwedﬁ%noms has

very veak  gheehigd-dengl csfmcafnhﬁﬁm@% dii6ted &30 hE R TAMEST, YR FB Y
nodel ed until residue T126. Therefore, residues S 121--1126 were renoved

f r om t hgowt aucd0iCantijrseor to the calculations in this exanple. The two

receptor 11 agienls. Lahel 6o A ol . SERIOLNERABhAORIaNL Lhe | FNG

honodi mer a rece or ecul e no contact wth
t he | Fl\lﬁbhtmmd?anmd Em}tcmmce Gmhmgcm [Thel ddtheriartdaais eutseduentdlsadddeh®, caBur f ace

exposure:,, Performn ti.onal ASA cal.cul s on the ho

nol eigl ggﬂ ﬁ%ﬁsfﬁsea% @&Hﬁﬁeswc%ﬂjﬁa%ﬁfn ajtfé’%um? hOs @D?ka%r ‘Bsulted in
the fol Sms‘hmléﬁl&ltdu&ﬁmhﬁg\)m@s 10 nore than 25% of t hei r SI de chai n exposed
to the surfage, i.n_ at st one of D2, P3, K 9, NIQ
K12, K13, Y1 Chm%“d‘@igﬁteﬁf@tmgﬁ’ﬁus ’Bﬁ‘ibn?eﬁégﬁ] ,%%ﬂl SRpEmUEsg co tég anEGSl K34,
N35, K33th615.3<§1,s B8 inin2ARrm KR diakd 8n uMiSnid&lconPOR ThdaBo bWken SHENaE@B7, K68,

E71, T72, K74, E75, N7/8, V79, K80, NB83, S84, 5 6, . K 93, K94,
NO7, Sogid unjtigyylategfyyhlerase gb vioypoups asrﬂfnlffeﬂeﬂts&? fmiéothﬁ%‘g‘%ﬁfg"ﬂf Bl The

~foll qui PefiRehitd Q8 pdiasbni PR b #0r SRATRIG bhRbIE, tﬁé gdeowhai whigxpased to the
surface 'in at |east one of the nononers: P3, K6, E9, N10, K13,

NL6, Gleplculsiesl relssipe torth Actinpune@ypiandagband giypg as ﬁ% G31, K34, K37, E38, E39,
K55, K58, N59, D62, 64, S65, K68, E71, E75, N33, S84, K86, K87, K94, NI7,
S99, T101, D102, L103, N104, QL15, Al118, E119. 20 Perform ngfractlonal
ASA cal Palerringinn dfinaerseddsstrsiohelcasylafiot ecul es A and B excl udi ng MO and

S121-T126 i ny, @&W (R Wrfois &ég%eg BP%I}’%JMQMJ@ TFRESRLM: RbSEN! £§D& and D
resulted int oW ng residues nore than 25% of their side chain
expogB8dPAGEtghkis rgnmrfdacsandardzpndibenstand frensfrredife a piviesHatase mombrapng.  P3, K6,
B9, N 0We§i1—5§1 bl(Ytglﬁg 15%96: ac%mg to standard procedures using a biotinylated polyclonal

anti-human IFNG antibody (BAF285 from R & D Systemns) as primary antibody and Horse

Radish Peroxidase—conjugated streptavidin (P0397from DAKO) as secondary antibody

followed by staining with TMB blotting reagent (KEM-EN-TEC, Copenhagen, Denmark).

25 The distribution of [FNG variant monomers having varying degrees of glycosylation is made

by visual inspection of the stained membrane.

Determination of AUC,,
The AUC, is determined.by one 200 pl bolus subcutaneous administration of equal
30 amount (on an activity basis) of thé IFNG polypeptide variant of the. invenfion in rats.
For these experiments, fernale Sprag-D'awley, rats, weiging between 220~260 grams,
are used. The IFNG polypeptide is formulated in sodium succinate (720 mg/l), mannitol 40
g/l), polysorbat 20 (100 mg/l) at pH 6.0.




H19, D21, N25, 26, G31, K34, N35, K37, E38, E39, S40, K55, K58, N59, K61,
‘D62, D63, 25 B4, S65, QB67, K68, E71, T72, K74, E75, Nr@ctoben00ggo, Ns3,

S84, N85, K86, K87, D90, E93, K94, N97, 599,' T101, D102, L103, N104, E119.
The follow ng residues had nore than 50% of their side chain exposed to the
surface whh,8d1sd-east one of the nononers: P3, K6, NLO,pdgskoféhs D21, N25,
(26, G31, K34, K37, E38, E39, K55, K58, N59, D62, B4, S65, K68, E71, E75,
- N83, 584, K86, K87, K94, N97, 30 59%2 T101, D102, L103 and N104. . Al of

the ab iti t ts f ification d ith th
present 1 viveaR - EBmaAG TRECT o el SR e R IREESRA o5 “oos

 T27, Hi bhsure@istBo BRGkg ALAS IFNI® b1 ity esmbealdicb o m tdiediierdibabledd% si de chain

ASA |ist upon replgﬁtor bi ndi ng, .and ('1)1 6 October 2005 WO O 108;,)%%7
PCT/ DKOSPI0 26" Wisleslraspn [rpig thedg veipypder 183pin. 2omin, fapin, $9-mindgann. ffe and

E119 beidsig 46@HEY §90 Fufi) M AMRinTR68 minhBI2020 084 SER0GHRA! (Forfsafhek kigb 360700
receptor binding. Residues not determned in the structure are treated as
ful |y 3s ifaeus rysred hy lgting the dlagd sammq ogagulptefor 20upimat rgopp 4 K125, T126,

Gl27, K eraﬁ’ﬁ@%ﬂo%éé@; ceﬁ@rﬁ%aﬂé&%ﬂ%@g,%%ﬁm at¥b 3 terhpermure HRber R/, GL38,
R139, R140, Al41, 5142, Ql43. These residues also ‘constitute separate

t ar get s thepisolaredmod sfoteil @n-3°C amntiladstenmpimatiqy SUPN Giagii dityosingghe @rimarh t he

- present ,inventign r be, vi e s .hel.ongi ng, t.0 the qgroup .of,surface
Exposed B r el e b, B ASE LI drnb G R LOMR B BT 555,

exposedssgiudeamled s PR IsQudies ampiteth2 Actibetvec@isratard wastildtheinTdEEPL, 666 bi ndi ng

site: Performn ASA cal cul ations as descri bed above results in the '

fol | oW F"é{% 2”8’3\5&8’[”‘ the | FNG nol ecul e havi ng reduced ASA in at |east one

of the nDNONMHEHeSmiond df@nORPBESK @S/mbegEadteichet(@midietheabukasidihe on t he

i sol at eq dj nner: D2, . Y4, . E9, Kl2, Gl18, H19, S20, D21, V22, A23,

D24, Nzg‘PgJ@z%?aleﬁéa%‘%%%,Gﬁ%élﬁa\‘{%?‘?%t@ios, HI11, E112,1114, QL 15, Al18, 15
E119. Exanpl @imBaRepkdied ard pedsiael behdIPNGEX Rk 858b St foldr Nd/oM th opti m sed
codon usage The sequence, GenBank accessi on _nunber X13274, enconpassing

a ful | - PERPTRIC® InNgades fo Bess dherfptrease ity Fnef te dANB e lyRartids g adangalte pept i de,
was nBdidvkRfbnlafchghedd th BuBid RGis|ghykadyidi 8 SadPb:EAGn8Aule®, CHO cel | s- Codons
of the hul FNG nucl eoti de sequence were nodified by malting a bias in the
codon usage towards the codons frequently used in laono sapiens.
Subsequem b ¥aires tain nucl eotides in the sequence were substituted with
others in order to introduce recognition sites for DNA restriction
endonucl easeBe sprumhmifslifpnis detedainied hie onesiO bblas intarengenadgoigireiiopet

Syntheskagthndl 1% o0 JRLR PE IR A BB PIB ARIE Y. o
st andér d t hrige #sbepxpBtRenty, dérhalg Sprag-Dawley rats, weighing between 220-260 grams,
' are used. The IFNG polypeptide variant is formulated in sodium succinate (720 mgfl),
mannitol 40 g/1), polysorbat 20 (100 mg/t) at pH 6.0. .
Before intravenous administration, one blood sample is drawn in the tail-vein to
ensure that no background IFNG activity can be detected. After administration in one tail

25 wvein, blood samples are withdrawn from the other tail vein after 5 min, 10 min, 20 min, 40
min, 60 min, 120 min, 240 min, 480 min, 720 min, 1440 min, 1620 min, 1920 min and 2880
min. Serum is prepared by lefting the blood sample coagulate for 20 min at room temperature
followed by centrifugation at 5000g, 20 min at room temperature. The serum is then isolated
and stored at —80 ° C until determination of IFNG activity using the “Primary Aséay”

30 described above. It should be noted that when the amount of units were determined in serum
samples from PK studies in rats, the Actimmuﬁe@ standard was diluted in DMEM, 5% FBS
and 5 %rat serum. |

The amount of units in serum (AU/ml) against time (min) is then plotied and the
- serum half-life is calculated using WinNonLin Pro 3.3.




- paraneters. The assenbl ed gene was anplified by PCR us Q%t}db@?zé

conditions and has the sequence shown in SEQ I D NG 42. e synthesi sed
gene was cloned into pcDNA3. 1/hygro (InVitrogen) between the BanmH and the
Xbal sites, resulting in plGy-22. 30 plGY-22 was transfected into CHO K1
cel | s byW§s®/08f500 | pof ect ai 2000 (Life Technol ogi es) aBCT/pEsgoZGti on agent.
24 hours later the culture nedium vvasegarvested and assayed for |FNG
activity and concentration by Elisa ing the Primary assay descri bed
herein, an asthiirkypeditnedts dropetBimA b uIRGE 1R B)dd8Fae Brdelt #RR; 2005 WO 0
2108 1 5 Q 7 PCI/ DKOZ/ 00226 67 Exanple 4 - Slte direct ed mut agenesi s

Gener at %‘.‘Wﬂnﬁ@y& 8l t9eps6s Waimcmdsesin Terunelididueidhe NG porRePlide | FNG

ol i gonughgatbi@s iWehindss uPEEH B‘Q%] erated changes
coul d be i ntroducﬂgg tF\OrIll ?hgﬂﬁekgg%ﬂgg}sl on brFl cgE)h%%dé\? @E’g 5 cl assi cal

t wo- st e HORUERo vector primers were used together with specific nutation
priners: ADJOL3: 5' - GATGGCTGECAACTAGAAG 3" (anti sense downstream vect or

pri mer) (SEQ I D NO43) and ADJ014 5' - TGTACGGTGEGAGGTCTAT-3' (SEQ I D

NO 44) (ewmnfe } EApest@ prepidi€ The S99T vari ant was generated by
cl assi c&&%}p step PCR u5| ng ADJ013 and ADJO14 as vector prinmers, ADJ093
(5" - Y GTCACGGTGTAATTGGTCAG: CTT- 3 ) (SEQ I D NO 45) and ADJ094

(5" - AAGCT @C@ﬂ@ﬁmtmm@ef HOTTGAAL e Bided(bSEQrdy Drsal 14 Ghptachantit at i on

primers Late T subg¢l oned
Pt o poBe aRisTly R RR ol Bk 2 B L e el Be L B o o pi s o
pl GY-148 an m'l‘ﬁ_‘]’hdiﬁodaﬁ)m Waataséteﬁ:trmne vam 19958 kdpsridY od $ie licture of

Li pof ect a%ﬁ é‘?L’r'P Technol ‘glgl es) .as trﬂnsﬁctpl onﬁo ent . %zrehoours | at er
" the cul B POfREE cREploe o lecyles gl Atplyols forme WQF@%Ptowl ng the
- Pri mar y Tas saydid@ecdtitiestritirehdve bl bbal h@WpnBicdeiJamhtly, THBIS.Qft ai ned: 5.1 x
106 AU/gl. 20 ‘Iu;;ﬁ?g BN+SAO0T+S99T vari ant was g enerated by cl assi cal

t wo- st e TR § (ABTberoriRg onBiF Sructas of et DO fsmmadipeyin ppnrioy

(5" - CAT ARG d Sholadlicd ¥ ebluab] LT AN T&a%toﬁ ﬁEQg a%ﬂ%ﬂl@lnl@ BELADI092

(5" - AATTCGAAGAACGAGACC- GATCGGAAGATCATG: 3 NG 48) as nutation

pri mers ECERigr i ety nog BAfPaineractiqes witly th @?@m@ét was subcl oned into
pcDNA3. 1/ Hygro (InVitrogen) using 25 BamH and Xbal, |eading to plasmd

"pl GY-54. pl GY-54 was transfected into CHO Kl cells by use of

Li pof ecﬁﬁ?%ﬂ?@@é’“’@c{qeﬁém @&8hnol ogi es) as transfection agent. 24 hours |ater
the cul ture fRAHPNRSBALYLSLEA AN mgm*gg?}(%rj MA}I%@C% Whd Yoo Usi ng the

Primary assay descr i bed herein, an activit
(1971)) version 2 {Copyright (c) 1983 Yale Umver31ty) was used o compute the accessible

20 surface area (ASA) of the individual atoms in the structure. This method typically uses a
probe-size of 1.4A and defines the Accessible Surface Arca (ASA) as the area formed by the
centre of the probe. Prior to this calculation all water molecules, hydrogen atoms and other

atoms not directly related to the protein are removed from the coordinate set.

25 Fractional ASA of side chain
‘The fractional ASA. of the side chain atoms is computed by division of the sum of the
ASA of the atoms in the side chain with a value representing the ASA of the side chain atoms
of that residue type in an extended ALA-x-ALA tripeptide. See Hubbard, Campbell &
Thomton (1991) J.Mol.Biol.: 220,507-530. For this example the CA atom is regarded as a
30 part of the side chaip of Glycine residues but not for the remaining résidues. The following

table are used as standard 100% ASA for the side chain:

Ala - 69.23 A? Leu 140.76 A?




AU M was obtained. 30 Using simlar standard techni ques as descri bed
above, a number of full-length | FNG gl ycosyl ation var8 Q608508 prepar ed.
These variants are conpiled in Table 1 below. GCeneration of Ctermnally
truncated | FNG variants 6 Cctober 2005 WO 02/ 081507 PC / DK02/ 00226 68
C-term ngbloyndkancat ed | NFO variants, containing a stopggedemigned ately
downstream of the codon for Leul35, were generated by one-step PCR using
pl GY-22, plGY-48 and pl GY-54 as tempitates, followed by subcloning of the
-PCR products_into 2 11Hygro (InVitrog si pg BanmH and Xbal. The
- prinmers usé%gf or 38(lg§$rNA tion of 5 tgtéye vaﬁf@%{% S ‘\?\‘/ere: ADJO14 (see above,
upstrean) ana: 5' 1GAST CTAGATTACAGCAT-METGGCTIIETETTAZ' (SEQ | D NO: 49) ‘
(downstream). The | tikpg pl asm ds re ter }GY-72 (wild-type | FNG
truncat ed dt¥er Lé{ﬁ%),p‘pl GY-73 (SQQQP\%vari jﬁﬁ?ru cated after Leu 135)
and pl GY- 74{E38N+§gled + 99T truncat egoaftenides 13°5). 10 Generation of
cyst ei ne-cont ai ni ng | FENG, variants | NFG variants containing cysteine
resi dues we8 gendf@P®d fising Stratag¥fie's @rl&kChange ' XL site-directed
mut agenesi gikit, a6£g7{ di Ry to the mangfactungrgs Apecifications. Seven
- I FNG variants, each contajning one introduced %steg ne, were generated

usi ng pl GY-A8 as t&hpdatd’ N1OC+S99T, TR16C+849%7 EABC+S99T, N59C+S99T, 15
NB3C+S99T, K4CHSYTo@ndizB99T+N104AC. §ymi | ankyer si x21 FNG variants, each
contai ning one introduc cysteine, viere generated, using plGY-54 as
tenpl ate: INIOC+E38NIS4044S99T, N16CrEESN+SAOFIB09%x, E38N+S40T+ N5S9C+S99T,
E38N+S40T+ N83C+S99T, E38N+S40T+ K94C+S99T and E38N+S40T+S99T+N104C. 20
Exanple 5 - PEGyl ation of cysteine-containing variants Al buffers were
de- oxi di zed Residoes o dets@ed Rristsaiiueancdshinedas lonmg 160 % eapisirrat §8yby
rreasuri%rrlr?th,g\zarg.tofE | aﬁéx%rleyeslion the OPSS coupling chemstry 25 7.2 m of
1.3 myl SFETRE™TERG VET T ah 6C+S99T (full-length) in 5 nM sodi um
succinate, 4% nmannitol, 0.01% Tween 20, pH 6.0, was reduced by incubation
W th gglg 1Q. 5 dl\/l DTT f%% 30 m nutes at roomtenperature. The LFNG vari ant
was desAIPEH S HIRATTE T M uots of 2.5 nl on a NAP25 gel filtration
col um. ( PharTteciistgnct Bethaéd RémsPwdsaBiemivMnsddiingminolebdaphahes sdftwik EBTA, pH
8.1). thlEﬂJti 8§8te ih\med in 3.5 nmM. 30 nPEG OPSS (10 KDa) was di ssol ved
in buf fEFERIN &0 tation of 2 ng/m and added in equal volume to the
reduced and desalted 1FNG variant and incubated for 60 mn wth gentle
shaki ng_at roomtenperature. 6 October 2005 WO 02/ 081507 PCT/ DKO2/ 00226

Determination of receptor binding site:

| 10 The receptor-binding site is defined as comprising of all residues having their
accessible surface area changed upon receptor binding. This is determined by at least two
ASA calculations; one on the isolated ligand(s) in the ligand(s)/receptor(s) complex and one

on the complete ligand(s)/receptor(s) complex.
15 EXAMPLES

Example 1 — Determination of surface-exposed amino acid residues

. The X-ray strocture used was of an IFNG homo-dimer in complex with two
molecules of a soluble form of the IFING receptor having a third molecule of the IRNG
20 receptor in the structure not making interactions with the JENG homodimer reported by Thiel
- et.al. Structure 8:927-936 (2000). The structure consists of the IFNG homodimer wherein the
two molecules are labeled A and B. For construction purposes there is an additional
methionine placed before the IFNG sequence labeled M0 and the sequence is C-terminally
truancuted with ten residues (Q133 being the last residue in the constructed molecules). The

25 MO0 is removed from the structure in all the calculations of this example. The structure of the




69 11 m of the reaction mxture was concentrated to 1 6 m using a

Vi vaspi n20 col um (Vi vaSci ence) and renai ni ng nPEG was P@?ﬁ?@é%P%’y gel
filtration using a Sephacryl S-100 colum (Pharmacia) equilibrated in
buffer A The PEGyl ated | FNG variant was diafiltered into 5 raM sodi um
succi nat syo ebdsfsemanni tol, pH 6.0 using a Vivaspin 6 cobumkiMoyaSci ence)
and Tween 20 was added to 0.01% The ur| fied PEG/l ated JFNG variant had a
specific activity of 1.3 x 106 AU/xng nmeasured in the Primary Assay

- descri bag heKEi bkl Vérf %re%@éi&dtxfoh Q{ex%?tg hffértré(sx&fe 1tzb Gnd &Qiﬁﬁe%%féi’é‘&h?g

non- PEGyl at ed | FNG var.i ant | 'at 1 don usi ng cou ng chem stry
1.6 m dgpodeley uaii) masidust Th2ke hemﬂ@ev@md@mts Imgm@gwrf(mwwfﬂomg@ $tjuciuge 5 Vi
sodi um I 9 by
ncubat i o) TR eyt R HRguP Rt T NERR R Rlts PEHAT LETHIRE Y

| FNG vardizntintgestiche sathtteaFdiGs mm& agé la thifd reteapadr mmheculallabmhd(ﬁ]?ha«esraci a) in

ol ut oq® 5 SR BB IR GRAR PR B T e PRl bt A 1o o

concentratl on of 0.5 nig/n and added in equal volume to reduced and
desal te%gENG var| ant and incubated for 120 mnutes wth gentle shaking at
r oom t e¥EF&T GFPE* Ammoni um sul phate was added to a concentration of 0.9 M

and the PEGy IPaif&dmhg:ﬁsKBtm?@ ASY ¢atdilativBsSoraPhhReHifBt & rdoldcults ARga@Ur ceT™M

phenyl col u r l.ibrated in buffer B (20 nM sodium
phosphat®&civgng ﬁgﬁﬁl %é’lﬂ%ﬁﬂh‘?@“"gﬁ rgpulyd infhlodg v ingacsiiies ydifed with 5
col uno eds RS 26% olﬂffefﬁideﬁh&lﬁfe%c@e@ﬂolﬂﬁd Q@ in ahRad 8Nk i@t JiFNG

variant in._a _linear gradient from0-50% buffer C (20 mM sodi um phosphat e,

pH 6. 6) % &P B EOoNItni 12v KL 3ined: M6 SIBERT 28 PRG3R A6, @uiéd ar ound

0.6 M ammmniymreds! RBAS, 2%, K16.qtIs0Rss, @@@tﬁsplm B ﬁq@t 865, QeiNGaar i ant
wer e pool ed and diafiltered into 5 nM sodi um succi na 4% manni tol , pH

6.0 usi Ay lal XA Fdédi18 B7800 9nk30:\N 8BS éﬁééﬂgﬁaﬂfc@ﬁﬂ%ﬁ%z@%\ﬁ@’f A%8ed to
0.01% e avidalife, ﬁg@mtlgct% 1'§Nﬁlt’83£nh@~ji§9 had a specific activity of 2.4 x

106 AU ng as neasured in the Primary Assay described herein (15% of the
speci ¥ ¢ act iTh¢ foflowisis rediduce bad medlraiShep of dreiREdedhainedpdsEhiG thmur&mt) 30

Exanpl e I v I s For
transi eﬁl?atelgi(%&e}%g??{n%?&hgy (1; ﬁ?lq)s? ggr%e9 ﬁ?%&%?ﬁ%’s@%ﬁ?’l uehcy in nedia
( Dul bece@%WJEl‘DﬁﬂuﬁZé 2N, 63 1 K34 4%, BB Q339t Bh,0658, W59, Ma2HRpE 635, K68,

o ne TR R BIPRS00 e

PCT/ DKOH108226 70 70 IF) and 1: 100 penicillin and streptonycin
(Bi O% tt akei,elgfa ntmlftg fl a?:t]grpa% E}SA cla!: Il}lﬁl;ﬁons on%eq%modlmer of molecules A and B
- excluding MO and S121-T126 in both molecules and including the rece]é)tor molecules C and
D resulted in the following residues had more than 25% of their side chain exposed to the
surface in at least one of the monomers: Q1, D2, P3, K6, E9, N10, K13, Y14, N16, G18,
H19, D21, N25, G26, G31, K34, N35, K37, E38, E39, 540, K55, K58, N59, K61, D62, D63
25 Qo64, S65, Q67, K68, E71, T72, K74, E75, N78, V79, K80, N83, S84, N85, K86, K87, D90,
E93, K94, N97, 599, T101, D102, L103, N104, E119.
The following residues had more than 50% of their side chain exposed to the surface
in at least one of the monomers: P3, K6, N10, X13, N16, D21, N25, G26, G31, K34, K37,
E38, E39, K55, K58, N59, D62, Q64, 565, K68, E71, B75, N83, S84, K86, K87, K94, N97,
30 §99, T101, D102, 1103 and N104.

?

All of the above positions are targets for modification in accordance with the present
invention. _

Comparing the two lists, results in K12, $20, A23, D24, T27, H111, Q115 and A118
being removed from the more than 25% side chain ASA list upon receptor binding, and Q1,




plasm ds were transfected into the cells using Lipofectarnine 2000 (Life
Technol ogi es) according to the manufacturer's speci fi@ClBRE2002, hrs after
transfection, culture nedia were collected and assayed for JFNG activity.
Furthernore, in order to quantify the relative 5 nunber of glycosylation
sites utwoaesisoMestern bl otting was perfornmed using heewvesdedzzescul ture

medi um St abl e cl ones expressing | FNG were generated by transfection: -of CHO
K1l cells with 3Ft' G encoding plasm d& fol | owed by incubation of the cells

in medi §,C iy 3 h ' LY o f S were
ol ot e 2ce Qsphi) o ert Bl ra7 WL Tk dha B BYcke ARRARRRFe G > 1

| evel s thn bFRGidsehan iAdénlist ipoadedsptoeblnSMg. Exanpl e 7 - Large-scal e production
Stable cell Lines expressing |L.FNG or var| ant e grown in,Dul becco's
Vet e i SR R REER Ry Rl B LA R ML Sl B PPCED B
Technol esides: 21 ; #2254 RBE3R024) AR5, M260G1 a4 B2t 2N & IS6r RIAL( BiddMi t t aker Cat

# 02- 70 10 el L r 0 i i i.t,t aker, Cat # 17-602E)
' 176000 M bRE Rl LT elPhin b ERESBEL fAL I Mefrrtiteothe. medi &
- was t hegoretiargephrhte 134l fot intdbducaGiieF miathindat gloupArasdrdnBl @ikt aker Cat #
12-724Q with, the addition of 1:500 EX-CYTE VLE (Serol ogical. Proteins
Inc. # BESCRDGyeniiod Uy ykedios PriAnsipgodhs FRTRIRPRTMCCRPSIRAPINRIeS Cat #
17- 602E)esiardd, &bt Rking SnddOMES25% oW dlan 3096 ApREHdRI8RAiNGP! aced Wi th fresh
UtraCHOwith the sane additives. After another 48 hours of growth, the
medi a was replaced with Dul becco's MEM Nut.-m x F-12 (Ham) L-gl utam ne,

pyri d@@%ﬂé@%ﬁ&%ﬁ%@ﬂ%ﬁgffe%%t%mﬁénéai%l- 025) with the addition of
1:100 ITS co 300- , L EX- CYTE VLE ( Serol ogi cal _
Prot ei ns | nclerfprging 1y calgylptignsiaygicgsaibpd atovs resddisdn derfelinvang wsifugifowni t t aker
Cat 25 #he hinG MR onie TPRE AR Vs s ﬁva%ﬁass&%? Bt € Hoh s ﬁﬁ?ﬁllat@%r\ﬁﬁe@ oparvested

and replaced wwth 300 mM of fresh serumfree nedia wt e sane

addi t i vempamddeto thel dalsglatieh onetié Bolatedalihed Odriad Y4 NOERQKIQ, G28,40% f2ers to
renove I - b4 kAt it SRy erofiel trated
(0 22 2 holg S RN R T B kB0 s iR HELE U T

M | | iLPpOEEIITFF system On the sane systemthe concentrate was diafiltrated
using 10 nM Tris, pH 7.6. Amoni um sul phate was added to a concentration of
1.7 Mand - - --------- 6 Cctober 2005 WO 02/ 08107 PCT/ DK02100226 71 after

sti rri nBxddvele 3r-ddisipn o easwals forenpressorbyf TENGtwiitfaptiaised godiin 8RO rpm for 25

m nutes in all centrifuge using a or. The .super,pat apt was
Tonl't ed ont ohe THX Bequel Gt fock St B 1 ScorlnyiBd RRUDRE AR

p][ evi omNAeﬁw&ﬂgrnmleﬁhuMCﬂﬁitm Iﬁtiv&,sigﬁallxemcanmnmtllﬁisdﬂnmimrm pr 7. 6.
ATt eh, PatpR ERLLSD NS ALY, WRSMaRIe il i S Bl Ik B ©f 10 mM

modified by making a bias in the codon usage towards the codons frequently used in homo

u

sapiens. Subsequently, certain nucleotides in the sequence were substituted with others in
order to infroduce recognition sites for DNA restriction endonucleases. Primers were
designed such that the gene could be synthesised.

25 The primers were assembled to the synthetic gene by one-step PCR using the
platinum Pfx-polymerase kit (Life Technologies) and standard three-step PCR cycling
parameters. The assembled gene was amplified by PCR using the same conditions and has
the sequence shown in SEQ ID N0:42. The synthesised gene was cloned into
pcDNA3. 1/hygro (InVitrogen) between the BamHI and the Xbal sites, resulting in pIGY-22.

30 PIGY-22 was transfected into CHO K1 cells by use of Lipofectaim2000 (Life
Technologies) as transfection agent. 24 hours later the culture medium was harvested and
assayed for IENG activity and concentration by Elisa. Using the Primary assay described
herein, an activity of 1.4 x 10" AU/ml was obtained.




ammoni um sul phate, pH 7.6 and the bound | FNG vari ant v&% en%Qed?ut ed in a
| i.near gradient over 10 columm volunmes to 100% 10 nMTri ,eb . 6. The
flowthrough as well as the eluted IFNG variant was fractionated.

Fractions enriched in the I FNG vari ant were pooled and buffer exchanged by
diafiltr#0igasEseto 10 mM Tris, pH 9.0, using a Vivafl oN2ODBK&P8226m 10
(VivaSci ence) with a nol ecul ar wei ght67cut-off of 10,000 Da. The | FNG
variant was then applied onto a 18 m™~'Q sepharose Fast Fl ow (Pharnacia)
colum pxempRuUs! Siadittclet BadRasisn 10 M Tris, pH 9.0. After application the
colum was washed with 3 colum volunes of 10 nM Tris, pH 9.0 before

el uti ng CEREBBMEDPENST oG 4FTHRT in a gradient from0-100% 10 mM Tris, 0.5 M

NaCl, pH 9. Oro RYBHuck 2niftRidATTh ARG BlidtiBSeotilBewhlc ki NI Qfdn 3Svapald as the
eluted WENG vari ant was fractionated. Fractions enriched in fhe | FNG

-var i ant PiuBraengsaled elpnggiceople Hedpiresiiedsdn fedxpgestonigasmng J6iYidd bphosphat e, pH

7.0, hy diafi MO[S@%}M usi ng a Vi vaspi n20 (Vi vaSci ence) colum with a
mol ecul ar wei ght cut-off of 10,000 Da. Then, the |IFNG variant was applied

onto an 8 m TwWHTectw paimiess Wgrd neadytegetiei wish sipificahetation(fBingarad) previ ously

equi | i br, kN dg%\flr‘ ' e ter l.i cat t he
col um %&%}ag hgé%w ﬁ@&g%@%ﬁ%&ﬁ%@%@n&&%ﬁ? I ﬁ%%?%ﬁgrsﬂpﬁé%%? pH 7.0,
bef or e &P DG4 and ADH@! 40 CURG TWENG RGEGAGCTIAT AT -gr @BQIM NOA¢NsEs60% 500 mv
sodi um _ph hate, pH.7.0, -over 30 columm volunes. The fl owthrough as well
as the g‘%ﬁ"%%g"%@n%é)ri ant was fractionated. Fractions containing the

| FNG-War i ant Thwef968Tpaod e dvaa gehebudd tgrcladbe xedhaag AR idigg ADFAYE aadli um

i 4% itol, . ,usi i i
ond Trol T3 et e R R S TR PO e RS e T P
var i -ant Cvas’ sse haNd 4t areaDavd (S$tosedTah cBOCITANherraGA yA- t he | FNG
vari ant be purified according to the below purification schenme: 30
The fi1 CRACAAES HEHQ M N4 DYDY PR B RLE Y 425 rRl e (ihg A4 BP

appr oxi FER@k3ndhld subdbisdentt SEIDFAS | Mylokd @ovigoddlh ﬁﬁg%ﬁm £ e same system
the concentrate is diafitrated using 10 nM Tris, pH 7.6, after which pHis
adj udrelfadips @ RiasgHdPSTedPpitate is renoved by microfiltration. 6 October

2005 WO 02/ O&504R Whs iR 6H0 421 ENSHY 8§ ifotecBRRbARILAN O 2

Q sepharose Fast Fl ow (Phar I’Y&C:qg%l colum previously equilibrated in 10 nM

Tri-s, plpainglogiad ne angfstipe aganb A4 hes atsr therrultereviesivae wog havegied eddurm vol unres

of 10 i $or TPNG : i i-anl, J.B-a, gradi ent
from 0[TM 1 8&?%0 W%%%lgﬁbgﬁgd%%%ﬁé%gw Eﬁﬁdgpcg%gggéﬁygth }(ézgt}nl??}gnmgvégﬁ‘&?ges. The
f 1 ow t hwaugitaiags: §A1x 105 Ad¥mihe el uted | FNG variant is fractionated.

. ;r.gf:tzkons ?“fﬂe%%ﬁ&ﬁb’h@%ﬂ?a%%ﬁ W%P?aﬁdgggiag ot @ GePPER Sisfdi Usted to

nmoni um sul phate is a to atter s"%{?[?rlngt e
preci pi ARI@3iaed AdHBl e tepior priteisf AIJHOL ¢ -CATGATCTTCCGATCGGTCTIC-

GTTCTTCCAATT-3") (SEQ ID NO:47) and ADJ092 (5’-AATTGGAAGAACGAGACC-
GATCGGAAGATCATG-3") (SEQ ID NO:48) as mutation primers, and pIGY-48 as
template. The 447 bp PCR product was subcloned into pcDNA3.1/Hygro (InVitrogen) using
25 BamHI and Xbal, leading to plasmid plGY-54.
pPIGY-54 was transfected into CHO K1 cells by use of Lipofectaim2000 (Life

Technologies) as transfection agent. 24 hours later the culture medivm was harvested and
assayed for IFNG activity. Using the Primary assay described herein, an activity of 1.3 x 107
AU/ml was obtained. ' _

30 Using similar standard techoiques as described above, a number of full-length I’FNG

glycosylation variants were prepared. These variants are compiled in Table 1 below.

Generation of C-terminally truncated IFNG variants




The I FNG variant is then applied onto a Phenyl Sepharose Hi gh Performance
(Pharmaci a) previously equilibrated in 10 nM Tris, 1.5 9CRaOHIGm sul phat e,
pH 7.6. 10 After application the colum is washed with 3 col urm vol umes of
10 MM Tris, 1.5 M ammoni um sul phate, pH 7.6, and the bound I FNG variant is
t hen el weadnsiser | i near gradi ent over 10 col um vol unesSr/brR02H0£280 10 MM
"Tris, pH 7.6. The flowthrough as well as the eluted |FNG variant is
fractionated. Fractions enriched in tfe | NFG variant are pool ed and

anunont um s BgheN) SyAlEE vk Eolligh? o B Roads B 21 ant i
applied onto a Bu arose coi1 ous equilibrated in 10 nM
sodi um Mtxﬁaﬂ ef thg_chomf@nﬁngmm memgepﬁateébypﬁ S'FeIBPCB\flﬁleg plG@&HELi cation the

75, ped R M- AN RO RO RSSO o P o i

phos phapadNAHI /IR gk, (InffigogdndwsinhB oukfhanslsXbhak [The pametesal for eshstG vari ant i s

fractpLopnated.. 20 Fra s,_entiched F pool ed and
R b Ly e A B O R Se i Te e (e
sodi um @hasaE,CTIER GSBQ TAMN@H9) @pphdteah). Ohe tdddtin®plasmids Srcmﬂ&'hﬁd with 5
~colum v of 10 sodi u has e, bef ore eI ng the bound
NG o TP Tt et e R bi) a0k GB3E rRabi e BHBephat ¢
6.5, OVE#ui39) mahusviMoEIsIes40Theobt aundahaafigh cassgel | as the el uted IFNG 25
variant is fractionated. Fractions containing the INFG variant are pool ed
and buffer exchanged into a buffer containing 5 nmM sodi um suCci nate, 4%
MBNNi b Obendpldid. & cystoveeimanihsrroubsaapsant |y added to a concentration of
0.01%. The IENG variant is sterile filtered and stored at -80C. 6 Cctober
2005 WO 02/ dB¥S07riptyranening oppinergsidyss digis ssngated peng $ie9eess svari ant s and
 PEGYI at @G fki@™ixs, 8 idR8old B utaPideARLY, 53 @Mg toqﬁé&ﬁhﬁgauﬁppve the fol I owi ng
activity data (after transient transfection]) were obtai ned
Mut at i owg%&@atmm PeteAUFNG) iants.icpsh apnisining drie intedgead oxpteA. v gqnerated
(full-1e . |l @ng 5 RBYr 8N
(full-I e%@ﬁ‘ﬂg%t‘%’ fas RSk (Pﬁ?‘ﬂ%gﬁ% S e
E38NESAFFHSHIPT (K T+=S08h ¢1§?91933*N<10&©7$GM@IEBSINWQW&(1M$ leadhenggtalnje, 2 x
10786% ( NI OC+S99T

cﬁéglﬁﬁgé%l cggt? gg »g@l; bere BRI pio ¥ s A0 kA

(full-len
N10C+E38N+S540T+S99T, N16C+E38N+S40T+S99T, E38N+-S40T+ N59C+S99T,

E38N+S40T+ N83C+S99T, E38N-+S40T+ K94C+S99T and E38N+S40T+S99T+N104C.

.-q

20 Example 5 - PEGylation of cysteine~containing variants

All buffers were de-oxidized prior to use. Protein concentrations were estimated by

measuring A280.

- PEGylation using the OPSS coupling chemistry
, 25 - 7.2 ml of 1.3 mg/ml of the IFNG variant N16C+899T (full-length) in 5 mM sodium
| succinate, 4% mannitol, 0.01% Tween 20, pH 6.0, was reduced by incubation with 300 pl 0.5
M DTT for 30 minutes at room temperature. The IFNG variant was desalted by running 3
aliquots of 2.5 mi on a NAP25 gel filtration column (Pharmacia) in buffer A (50 mM sodium
phosphate, 1 mM EDTA, pH 8.1). Each aliquote eluted in 3.5 ml.
30 - 'mPEG-OPSS (10 KDa) was dissolved in buffer A to a concentration of 2 mg/ml and
added in equal volume to the reduced and desalted IFNG variant and incubated for 60 min'

with gentle shaking at room temperature.




N16C+S99T (full-length)1.1 x 10779% E38C+S99T (full -1 en%t h)1.0 x 10771%
S99T+N104C (ful | -1 ength) 5.0 x 10636% NI OC+E38N+S40T+SIDPC{obEl 2A¢%ngt h) 1.5 x
10611% 20N16C+E38N+S40T+S99T (full-length)3.7 x 10626% E38N+SA40T+N59C+S99T
(full-length)1.1 x 10779% E38N+S40T+N83C+S99T (full-length)7.2 x 1055%
E38N+S40Wek@AaexsB09T (full -1ength)9.4 x 1057% E38N+SA0T»SEBKaINLOAC
(full-length)2.3 x 10616% 25W | d-type (truncated)6.3 x 10645% S99T
(truncated)3.5 x 10625% E38N+S40T+S99% (truncated) 4.0 x 10629% 30Tabl e 1:

Activity of yapj afhs réaﬁmtn%ixrdr@eagg ébneaﬁirat HUDEBLR0hE YRGB YRERET des
after transient transfection Cct ober 2005 WO 02/0 150 CT/ DKO2100226 74

Usi ng t ¥ivapri¢ngay and Aersaiging &?@&WWQ@M%& filrafia Usingiargpplasesd iSFI00 activity
data (a | 1 Gatl o I | ned: 5Mutations Specific activity %
acti vi t§51§‘¥“ ?}A%drrg;lh ‘)Q%lﬁq 4 ‘eaﬁ%tlﬁb‘\%fér%w d-type (full-length)2. 1 x 107- S99T
(full-IengthTi %&ylaﬁdmwwﬁﬁam&(ﬂaﬂ%@lﬁn(ofwsloéimgtéu):dinm #90767%

10N10 9 f 10618%. N ful l-l 3 10611%
N16C+ 5‘% %F‘%’Ifi% Oug’?‘%i‘%"%ﬁa)grﬁﬁ‘%@}‘i {’Oé"aJS% %%8@%%%?@% e)r<1gt h)3.4 x
10616% DB+ BB Turlffed INECylngTHNG: v&nmth@diB@ﬁécﬂfﬁNBQ\G}ySQ 93 « f0ilAU/gngt h+5 kDa
nPEG 2. 4 10611.% .S99T+N104 617% T 2. Act t f
vari Zant gﬂ%’? efdl,]rflljfh 3 %AFW%E&@%O}P%%B]{@ gfstﬁ"a?ﬁe‘é‘ lcﬁ‘ﬁ‘rvlﬂ‘V?E el on TﬁeI vity o

act i vi t yoredspendingivarPRUyIAOEFREGHahgd vari ants were neasured by conparing
the 20 activity of the PEGyl ation products by sanpl es which have been
subjected to the same PEGyl ation procedure (see Exanple 5 above), but

Wi t hagt PEGYMabh ys;@giﬂlle Mc%@;ﬂir% dnbgissyeaction medium The results are
conpiled in Tg trjrlﬂ%f I. Sb:rr?gllgﬂ\/\gf t%e:S IP('I:\}[é ¥z;r}ant IQT%(%}-SIQ\!S% (igui)l lgn?r?h) I?nE SG)/ mll\? gc?d?um
succinate, 4% mannitol, 0.01% Tween 20, pH 6.0 was reduced by incubation with 64 ul 0.5
M DTT for 30 minuies at room temperature. The IFNG variant was desalted on a NAP2S5 gel
filtration column (Pharmacia) in buffer A (50 mM sodium phosphate, 1M EDTA, pH 8.1).
15 The INFG variant eluted in 3.5 ml.
mPEG-MAL (5 kDaj) was dissolved in buffer A to a concentration of 0.5 mg/m! and
added in equal volume to reduced and desalted IFNG variant and incubated for 120 minutes
with gentle shaking at room temperature.
Ammonium sulphate was added to a concentration of 0.9 M and the PEGylated IFNG
20 variant was applied onto a 1 ml Resource™ phenyl column (Pharmacia) equilibrated in buffef
B (20 mM sodium phosphate, 0.9 M ammonium sulphate, pH 6.6). The column was washed
with 5 column volumes of buffer B before elution of the bound PEGylated IFNG variant in a
linear gradient from 0-50% buffer C (20 mM sodium phosphate, pH 6.6) over 30 column
7 volumes. The PEGylated IRNG variant eluted around 0.6 M ammonium sulphate. |
25 Fractions containing PEGylated IFNG variant were pooled and diafiltered into 5 mM
| sodium succinate, 4% mannitol, pH 6.0 using a Vivaspin 6 column (VivaScience) and'Twcen
20 was added to 0.01%. The purified PEGylated IFING variant had a specific activity of 2.4 x
10° AU/mg as measured in the Primary Assay described herein (15% of the specific activity
of the corresponding non-PEGylated IFNG variant).
30

Example 6 — Expression of IFENG and IFNG variants in mammalian cells

For transient expression of IFNG, cells were grown to 95% confluency in media
(Dulbecco’s MEM/Nut.-mix F-12 (Ham) L-glutamine, 15 mM Hepes, pyridoxine-HCI (Life
‘Technologies Cat # 31330-038)) containing 1:10 fetal bovine servm (BioWhittaker Cat # 02-




‘Mut ati ons product subjected to "PEGyl ati on procedure” éé? NlO 99T
(full-length+5 kDa nPEG 23 30N16C+S99T (full-Iength-i

E38C+S99T (full-1ength+10 kDa nPEG ' )41 S99T+N104Cfull-1len th+5 kDa nPEG42
35Table 3: Activity of PEGylated variants of full-1ength rhul FNG

pol ypept WOeasi5070DSS coupl i ng chemi stry enpl oyed. MAL epoupkizrgzéhem stry
enpl oyed for all other PEGyl ated varl nts 6 October 2005 WO 02/ 081507
PCTJDK02/ 00226 75 It shoul d be enpha zed that the activity data shown in

Tabl e 170§ kddeGto0pearith Bad itRBtonBkin qgmlttﬁceaetﬂwntmz@?%ﬁé%@&ﬂgon I evel
in CHO- K1 cells. I't can therefore be concl uded that vari ants show a

conpar aﬂ?%mé&%?féé@t’%??t‘?dét}& the prbisuping Lingfepipining 2080 fldfeatacyeolagiest hul FNG. As
can be i%&&dg@o tﬁ@%a%u%cm?ér s sgé’c?ﬁ&h&% p/ig T %r%raﬁggéﬂoﬁ %ﬁfe%%ﬁﬁqggem fic

activity 5 conpared to rh variants containing t N, $S40T
and/ or @bqtemﬁ%%fm@ﬂ@laﬁédtm?%emoﬁm@ @tdtmtvmlgntltfbﬁlpmiabbe to rhul FNG
Wen ghg, t he kDa a
further n%é%ie%lﬂ'%d% %t%dn?s%%sz%t‘é%e %Igsg%{ I w@% GHsné)’(r1 \'“/lge]“(rzllg ha(niea% e W t hout -
bei ng | ¢ulfuteguediwn.any specific theory, it coul d be specul at ed that t he

caused by stttk tnGr e et By kea i Bet o e o
Assess nﬁ‘*‘mG-mcotmng plagraitls foilosfed Nygtcymy béthe o4lis$h tredia Icﬁntﬁtlhﬁlgll) %Qng{mtant i f y t he

relatl 0 0 ion sites utilized blotgin

perfor Omsy Sth%]tyg‘é%% %X‘%fﬁﬁlf JrE! ﬁ?wd(sgféélol“—%dgb rf"tecg%‘tm?rhgt]%eg d- type 15
rhul_m@r@amidg%tghrlg\tdls)ofmamare eshiiffEbed It about 50% utilized both

gl ycosylation sites (2N), about 40%utilized one glycosylation site (iN),
and about 10% was not glycosylated (ON). These data are in agreenent wth
. previ ougtamped Ll shedcdabmdididgooker et al ., 1998, J. Interferon and
Cytokine Res. 18, 287-295 and Sarenva et al., 1995, Biochem 7., 308, 9-14.

As it appearseabiademhﬁte.«gsxpiesmhgﬁn\fi@Sfrvayiaqm able ghdwtt I hieRGLen MENUNGEES 1S two
glycosyla f?g 9 S|tes Si nlflcantl nore efficiently than the

cor r esgBdi d-glyigmines EICEQQQ’W%IP%HFI (jife Teﬁb‘?k&@tsl%f ed that about
90% w$ 13133@0380t: 10 Bhat 66N @&trﬁr@m%m@t&kéx?(ﬁé)t# o@f-‘m&'ﬁ) Y%t}'bédldlﬁlﬁqn@ne

gl ycosyl ation S'teg’fw and about 3% was co?/ at ed . Moreover,
it is, Sppamgir Bip fl’;i!)k@fca? # {402Ehie 179 ?ra%luéléﬁb@tkgﬁ oyt # 63290t e at

posi ti Gl &Bfibéhcs  ERINIIRARES tHerlPGluh BH 1d4d0) hZ@E R0 LR WAkl ARL ESBN+SA0T
(full-Ten zT conpared to the 25 non-optimsed variant  E3SN (full-1ength).
t‘-%”%}

These d& ar Cot b veithethe prlsditionef ﬁéﬂo B CYEBMLE Sofolaglopcosy| at i on
sites, prhBLeRR ﬂ#’@ﬂi% aQé Mg%ﬁtﬁéﬂlfn%é StreptduRin VRS WRLHES\hys PEEYH] N9 Of

|ntroduced can be ach
20 After 48 hours of growth the media was replaced with fresh UltraCHO with the same

additives. After another 48 hours of growth, the media was replaced with Dulbecco’s
MEM/Nut.-mix F-12 (Ham) L-glutamine, pytidoxine-HCI (Life Technologies Cat # 21041-
025} with the addition of 1:100 ITS-A (Gibco/BRL # 51300-044), 1:500 EX-CYTE VLE
{Serological Ptoteins Inc, # 81-129) and 1:100 penicillin and streptomycin (BioWhittaker Cat
25 # 17-602E). Subsequently, every 24 h, culture media were harvested and replaced with 300
~ ml of fresh serum-free media with the same additives. The collected media were filtered

through 0.22 ym filters to remove cells.

Example 8 — Purification

30 The filtrate was microfiltrated (0.22 pm) before ultrafiltration to approximately 1/15
volume using a Millipore TFF S)tstem. On the same system the concentrate was diaﬁltrated

using 10 mM Tris, pH 7.6. Ammonium sulphate was added to a concentration of 1.7 M and




by introducing a threonine residue rather than a serine residue in position
+2 relative to the asparagine residue. 30 6 Cctober 2 Bstoler &8 1507

- PCT/ DKO2/ 00226 76 Exanple 11- Pharmacokinetic studies..) in rats was
determ ned as The AUC for subcutaneous adm nistration (AUCS, described
her ei nbefyargedi9yy @ nunber of | FNG variants. The resul t gcphRumemRi | ed in
Table 4 and in Figs. 2 and 3. 5 AUCs jdoseAUC e vari ant AUC, ¢

variantTimx, sc Variant(nin X g)/inl Adsc, Acti mmune @\WUCsc, ful | i engt h,

wt (i n) j: (Fdes - 0= -Q. € . e :

(full-- ?fg&ntgs?ﬁa%}f% jﬁ%%?%%.%g%?‘gﬂ%aé§§ﬁ%@§%&%§‘§5}@ﬂ‘@?8%577_“ S04 - 13308- 374
N16 C+So8TM2 3B FaRifo @3 ming-a 2GS PurN16C+S99T" 114285- 3804, 8- 7. 6249 Tabl e 4:

Phar macoki net ¢ f m . pLst.rat | n .15 1)

Fur - ongt - DIl M ekt RSB AT b AL O B2 M)t e e
r esi duecol@nn prelviousle pgtilibratiddinkDamMPEG, A M eletinive sulyehaienpH Gdudéer cyst el ne
residye Referrin 0o_Fi gs. n nd Table 4. 1t.1s.evi.dent that the
vari ant &P lfﬁbq"ﬁlﬁgﬁ?&%w%@ﬁ%ﬁ@@] gﬁ?alf”ﬁﬂtvg unﬁéi?%ldamg/# F@ﬁ‘ﬁ’ﬁi@nt |y hi gher AUC
when ad:maI hitio smarsaq)hﬁa,t;ﬁm.ga@@ms EyuncaFNGm_ﬁml rvd tlteﬁ_elld&t)dl iEMCEnaﬁ%radiidﬂt( )
particul ar, en conpar e t he mer.Gi avaj | abl e Acti mmune(r).
Referri?l@rtlg\‘,’\g}"@f” u S%h%&%@%seﬁﬁ%régl’%ﬂ%w%ﬁ?% @t‘\?ﬁéﬁ Hfose of the
two PEGitealigds vadinBRhSiravebeutd e Bithe@shs 2nHched kfthe WMpa kRghnt GelchRorAM Ni st er ed
dose of the [E38N+S40T+S99T] variant. 25 Evidently, this opens up the

possi bi #14RnEF exgbanerd &t Enfilatngnrer l0geidesis PR ENeByE HBIAIIAVHY YE8r si de

effeQOSﬂ/i@éﬂﬂeﬂée)&dt!ﬁ‘aﬂﬁcﬂ&&!dr%ig%h&lt%@ﬁdf\ig,oﬁdib'a.Ci ple less frequently than
t oday thereby obt ai mgpg an i nproved patient conpliance. 6 Cctober 2005 77

CLAI M5 1. AnthedFprarish vaathen apnlichalogdgmifdisnbatess Bast Flami (Bparmesinl bi ti ng

reaite%aﬁﬁqﬂﬁae& fﬁ%%ﬂ%s?ﬁ{@.@ﬁﬁ%@ﬁcﬁ@{?m dofdmbds! D NO 1, or

I FNG aCédth@{
a carboxy (G) termnally 5 truncate ragnent thereof exhibiting I FNG

act i vi t yashaghwrth B solyming olurNSoBUDMMy Biiss pHf-§ bdore eluting the bound IFNG

variant in a gradient from 0-100% 10 mM Tris, 0.5 M NaCl, pH 9.0, over 15 column

15 volumes. The flow-through as well as the eluted IFNG variant was fractionated. Fractions
enriched in the IENG variant were pooled and buffer exchanged into10 mM sodium
phosphate, pH 7.0, by diafiltration using a Vivaspin20 (VivaScience) column with a
molecular weight cut-off of 10,000 Da.

Then, the IENG variant was applied onto an 8 ml CHT ceramic hydroxyapatite

20 column (Biorad) previously equilibrated in 10 mM sodium phosphate, pH 7.0. After
application the column was washed with 5 column volumes of 10 mM sodium phosphate, pEH
7.0, before elution of the bound IFNG variant in a gradient from 0-60% 500 mM sodium |

© phosphate, pH 7.0, over 30 column volumes. The flow-through as well as the eluted IFNG

variant was fractionated. Fractions containing the IFNG variant were pooled and buffer

25 exchanged into 5 mM sodium succinate, 4% manuitol, pH 6.0, using a VivaSpin20 column
(VivaScience) and Tween 20 was subsequently added to a concentration of 0.01%. The IFNG
variant was sterile filtered and stored at -80°C, '

Alternatively, the IFNG variants may be purified according to the below purification

scheme: | '

30 The filtrate is microfiltrated (0.22 pm) before ultrafiltration to approximately 1/15
volume using a Millipore TFF system. On the same system the concentrate is diafitrated
using 10 mM Tris, pH 7.6, after which pH is adjusted to 9.0 and precipitate is rembved by

microfiliration.




variant and Gtermnally truncated fragment thereof conprise threonine at
position 99. 2. The pol ypeptide variant according to cf ckaber 2Q0ver ei n sai d
pol ypeptide variant has the amno acid sequence shown in SEQ ID NO 1. 10
3. The polypeptide variant according to claim11, wherein said pol ypeptide
vari ant g oosik§aonent of the am no acid sequence showseprRekD NO |
which is Ctermnally truncated by renoval of 1-15 am no acid residues. 15
4. The pol ypeptide variant according o claim3, wherein said Cterninally

consi ot i ng OPESERPPS Tay ol o G R SRLER et Eued PRV S0 1 o
glg.Qai D&ﬁ@lillafzatm 10 lnSE%s@%ﬁx@%BAftTrgﬁﬁlidaﬁﬁxzdﬁe%mﬁfg th?lgﬂvgﬁ) g csg.@m B % . 6131,
55, i S A PR R A p TR AT TR 1Y 18
pol ypeptobge osani B, 0i59M NAQHLGRBY.D at@d 5 cBluniN woluhd! Tierfw-gadnzh af WEING) S99T

pol ypepti de variant exhibiting EFNG activity and 25 having 1 to 10 residue
modi f?@ét“ietf‘rl‘éte‘ilgfl\é@i"%r@“fﬁffaﬁ%"“éﬁfir%a%{@%e%é%‘ﬁd@ TFGwrptian 2299099 NO. 1, or

a car boxy pfiGs hdjhfEdioad, | MnhbinG 3kgHate 3B 11er80bfdrhakingXhy bits | FNG
activity, wherein said | FNG S99T pol ypeptide variant and C-termnally

t r uncatiEeripifaijEsiRe Ve &Y eUTifugEiopr i se t hreoni ne at position 99. 30 7. The

pol ypept i de yy@fRatvadsd & i Q4 &l:@h Bhéhyl WhRLREOSAIPrhalyRept | de vari ant
conprises 1 to. 10 residue nodifications relative to the amno acid
sequendBharmaoin) pravisEly ¢qoilimiad ind 0 M drisol ) pé prongeiupetilphie. EE6r ding to

.cl ai m 6 e [ Lee-var | Planel Ay . resi due

nodi ?r? c‘%f%e%ﬁé@ra e?%@%\g/%ﬁ{?%xg‘g%%(ggﬁlﬂﬁg ?‘9}“ t‘&uncgtogg@%glrgr#sq}& her eof havi ng
an 6 OCcimoherindG@bhatg pihi.f.and diedosebidiit eariet ie dtep dlutadonm lihesr gradigpt consi sti ng

of SEQ | | NO 6, SEQ I D
o 7, 66 s s P3ofE 9 Mo el i e TR Peg) T N,
SEQ | D eNBABRNGEGan s K@ tivhate SEQdHDNs SAch&! ianlt: ISEQ JaDaN@re k®led5nd. The

pol ypeptide.variant accordin claim8, wherein said polypeptide vari ant
conpr i SRYRON{UR SUIPHAIG K ﬁtég‘dﬁggld{]&[‘cati ons relative to the amno acid
sequéfnce Shdhen,ithe NG VdoiabiGs dphlied Onto BBty Heplpepe icolemv prdvinmtiyaccor di ng to

o O i ISR R BBl s PR Seo ot et
an att agpreibn gle@dPinindl washRo vithADYRERbIIdR proiphh, 1.1M anlfenipolsylpeat de
var ot L g L BB AL eln, el 0RO YRSPLLSS, RLLERL o oo
6.5. The flow-through as well as the eluted IFNG variant is fractionated.
20 Fractions enriched in the IFNG variant are then pooled and applied onto a hydroxy-
apatite column previously equilibrated in 10 mM sodium phosphate, pH 6.5. After
application the column is washed with 5 colunm volumes of 10 mM sodium phosphate, pH
6.5, before eluting the bound IFNG variant in a linear gradient from 0-100% 500 ;M sodium
phosphate, pH 6.5, over 30 column volumes. The flow-through as well as the eluted IENG
25 variant is fractionated.
" Practions containing the INFG variant are pooled and buffer exchanged into a buffer

containing 5 mM sodium succinate, 4% mannitol, pH 6.0, Tween 20 is subsequently added to

a concentration of 0.01%. The IFNQG variant is sterile filtered and stored at -80°C.




15 12. The pol ypeptide variant according to claim 11, wherein_said
gl ycosylation site is an N glycosylation site. .13. ﬁ@cﬁﬁ’@pﬁ%‘ii de
variant according to claim 12, wherein said N-glycosylation site is 20

i ntroduced in a position -conprising an am no acid residue having at | east
25% of iywo oshglsy7 chain exposed to the surface. 14. Thep@PobypR®pizsde vari ant
according to claim 13, wherein said N-glycosylation site is introduced in
a position conprising an anmino acid r8sidue having at |east 50% of its side
25 chai p.5XPR9EN 1:0:t i a¢Ep aed NiaRR! YPepti de variant according to
.claim 127, ' | (€ is introduced by substitution.
30 16. The pdiiygbptprideary dsiahitesatomrabpyey thedoltdvdngredFity vefadien sai d
substitytion. s l ected from. the group consisting of K12S, K12T, Gl18S,
GL8T, E@%‘N}“Eﬁ‘ﬁéé&’&%?&’?f”%ﬂ, N85S, N85T, K94N, QLO6S and QLO6T. 6
Oct ober_2005 79 17. The polypeptide variant according to claim16, wherein
said substitytion is selected from the grou Ssisti f .K12T, G 8T,
E38N+340T, @&t‘i"?orﬁsﬂ, K94N and QL06T. 1 F“‘i‘ﬁ’e@g@ pep?’ﬁ V\gcéf’ ant

according to claim17, wherein said substitution is E3 "5 19. The

pol ypeptd i or-eHHeg—t-6 ok 30 - i et i de variant
conprises at dength)r oduced cyst ei hé ¥ ¥si due. 20. The pol ypepti de

vari ant accmg@irmgmu@ﬂém)ai m 19, wherein sgiig gystei ne resigwe is 10
introduced in a ?osi t1on conprising an am no acid residue having at | east

25% df its SFEN Chisnpsttlexposed to the suil-f*al‘c’é]if71 21. The p8¥%peptide vari ant

accordi ng t ceRNaigmPuBEe N sai d cystginegfesidue is 7jgtroduced in a
position co%{gi sing an amno acid residue having at |east 50% of its side

15 chain ex @dsﬁ(gfﬁsiﬁ?@'réﬂﬂﬂﬂm%h) 22. Thelg&#l¥pepti de varPHht according to

~claim 19, wheiRlRespldnSyusigi ne residue s, fgntroduced byggubstitution. 20
23. The pol ypepfri de i(/ari a according to 'clxa]!l m 22, wherein said

subst it uti orE38N+KEIBeSWd (fulblengtbhe grouplden$isting of NL&&% N16C, E38C,
N59C,; sN83C, rhﬁ%{ftgs é\ilgﬁ‘h@l&gﬁl A124C. 24. The .p@bypeptide vagd ant according to
%3, er el rlu in

any of clains said cysteine residue is covalently attached
to a non- pollyisEHtreR(fnblaigh) 25 25. The pdlxi®éptide vari Z% according to

cl aim 24, [ id, nons pol ypepti de hetywris a poly nol ecul e. 26.
B a1 7 iy

H W alWa - -

VAW, VD 1J

The pol ypepti rding to claim25, wherein sal d pol ynmer
mol ecul e i s SWOTHNEMC (full-length) 5.0x 10° 36%
N10C+E38N+S40T+S99T (full-length) 1.5 x 10° _ 11%

20 N16C+E38N+S40T+599T (full-length) - 3.7 x 10° 26%
E38N+S40T+N59C+S99T (full-length) 1.1 x 107 79%
E38N+S40T+N83C+S99T (full-length)  7.2x10° 5%
E38N+S40T+K94C+S99T (full-length) 9.4 x 10° 7%
E38N+S40T+S99T+N104C (full-length) 2.3 x 10° 16%

25 Wild-type (truncated) | 6.3 x 108 45%

S99T (truncated) 3.5x 10° 25%

- E38N+S40T+S99T (truncated) 4.0x 10° 29%

Table 1: Activity of variants of full-length and truncated rhulFNG polypeptides after iransient transfection
30




30 or branched pol yet hyl ene glycol. 27. The pol ypepti de variant according
to claim®6, wherein said polypeptide variant conpri se toneed®d one

i ntroduced N-glycosylation site and at | east one introduced cysteine
residue. 6 Cctober 2005 80 28. The pol ypeptide variant according to claim
27, whergbnzaaké N-glycosylation site is introduced ip-gpRPsbikon as
defined 1n any of clains 13-18 and the cysteine residue is introduced in a
position as defined in any of clains 740-23. 5 29. A nucl eoti de sequence

encodi ng a l tide variant as, defined i.n. any of clainms 1-28._. 30. An
oo on ISAER iy Bhd be i i foatte tdichNe Bl AR 4 B0t o m o,
31. A ghi@eswniivee@blast: cel | conprising a nucleotide sequence as defined
inclaim29 or an 10 expression vector as defined in claim30. 32. The
host cell—acecording-to—etaim-31—whi-ch-+s-a-EHO-eceH—oer—a—BHK—<cell. 33. A

phar maceut i qahia€@RPOSI ti on conpri si ng shepi@k ¥ABAYI de varg avitpst defined in
any of 15 clainms 1-28 and a pharnmaceuti gl accept ablgy-ghhtieat, carrier

or adjuvant. 34. A polypeptide variant as defined in any of clains 1-28 or
a phar maceuty faky,c @M9SHfyOn as defined;hp @rai m 33 for use as a :
medi cament. 20 3Y£ Use gf a polypeptide variant as defined in any of clains
1-28 or a pH@PEéwBdetstal conposition as2d&fli0ned in claf®B3 for the

manuf act ur e Rl § treatment jofiw7interstiti pul nonary

di seases. Bg’%]ﬁg usesgac@ofrlé%n%h)t o cl ai mi'ég,mwher ei n sai qlbnt erstitial

pul mbhary diN@Es899(fulticopthd hi ¢ 25 pul mok8mylof i brosis. 3B%A met hod for

pr oduci ng a'N1|6E‘L\L|§9§’LO{§L¥IE ghge variant as g§flbned in any pfe clainms 1-28,

sai d net hod "conprising %g'% ulturing a g%'ycos | ati ng host cell conprising a
nucl eot i de EIeHLH (Ei-theth+BOkIemedHEes ahl3 kANG pol ypepti dgevari ant as
~defined in 0 i ;28 under congiti.gns conduci ve for expression of
t he pol ypepﬁ}ﬁgégagﬁ! @%?ﬁn%tg optionally 'téé(étgi ng said po ﬁﬁ)epti de vari ant

Wi th a non- piogpeedi del-lsap@iy in vitro eadan® conditions3wbnduci ve for the
conj ugati on t | ace; a C coveringsthe polypeptjde variant. 6
Cct ober Zooé&@?*g@@ﬂg‘fcﬁﬁ?ggﬁ%?@g‘ﬁarigﬁt"qgccor di ng toﬂgﬁy of clains

6- 18, wher eiggosanhapbaipRR&thde vari ant  3sxdgbycosyl at ed. 1% 39. The

pol ypeptide, variant accordjn clai.m.3, Lchis Ctermnally truncated
by rem%%%‘Ac(t)l?“yifimﬁlfﬁmﬁﬁgﬂeé‘ﬁ%‘ﬁ%%%%?mﬁrd’. ”1103 ol ypeptide vari ant

~according to claim6, which is Ctermnally truncated by renoval
' The activity of a number of the PEGylated variants were measured by comparing the

20 activity of the PEGylation products by samples which have been subjected to the same
PEGylation procedure (see Example 5 above), but without actually adding PEG to the

reaction medium. The results are compiled in Tabie 3 below:

: _ Activity relative to non-PEGylated
25 Mutations product subjected to “PEGylation

procedure”
(%)
N10C+S99T (full-length+5 kDa mPEG) 23
30 N16C+S99T (full-length+5 kDa mPEG) - 59
E38C+899T (full-length+10 kDa mPEG)” 41
SO9T+N104C (full-length+5 kDa mPEG) 42

Table 3: Activity of PEGylated variants of full-length rhulFNG polypeptides
1) ODSS coupling chemistry employed. MAL coupling chemistry employed for all other PEGylated variants

35




of 11 am no acid residues. 10 41. The pol ypeptide variant acc lng to
claim9, wherein the nodification is the substitution g@@ﬂeéﬁéﬂdé 42. The

pol ypeptide variant according to claim4l, wherein said pol ypeptide vari ant
is 15 glycosylated. 43. The pol ypeptide variant according to claim42,
wher ei n w@uthsp@hypeptide variant is N glycosyl ated atpastokio®Rs 97. 6

-Cct ober 2005 WO 02/ 081507 PCT/ DKO2/ 00226 SEQUENCE LI STI NG <110> Maxygen

Hol di ngs <120> I nterferon garma pol ygéptide variants <130> 231wo410 - | NFG
variants <1 < > PR 2 11> 143
S 1oa et <dhouihe bl etgtﬂ%%‘%@‘tEQg‘égﬁ‘;‘)“‘b‘?gI%[’]Belsf:e%ﬁeét%]cglﬁlb%?t‘%?t ficial
Seq ue ned spe[cm%]mm ANCxp#é SR ld_veGm’CH@fKRediS 'lchan\fMIefm;che@ouplmeé tl@u Asn Leu
Lys Lys,Tyr 15 Al Val Asn Gy Thr
Cbe Phe bt Sy BeomdpgPank’ ey Ao ot ving B e e 1RO as " ar Ly

Ile Met A n Ser 35 Val Ser Phe " e Lys e Phe Lys Asn
Phe Lys Asp &Sp" %ﬁ on T%’gc%ﬁﬂ Tci‘éan@nﬁ €) %%“%dqpéﬁ‘ Yle Lys Qu
Asp NetcoAphre¥ed thuYiNG G/Aild Caridhts %tﬂhﬁvﬁhﬂim S$OT ariBer Jo9F Hl.uy&ohsys Arg Asp

£5p Phe G Lys bed T 8590, 95 A58 IHin e {lein VuriiPukgY 51 Val G 1

PEGylated with either 5 or 10 kDa a further 2-3 fold drop in specific activity was observed

(Table 3). Without being limited to any specific theory, it could be speculated that the
decrease in specific activity could be due to decreased receptor binding caused by steric

10 hindrance of the conjugated PEG group.

Example 10 — Assessment of utilization of N-glycosylation sites

In order to quantify the relative number of glycosylation sites utilized, western

blotting was performed using harvested culture medivm (see Fig. 1). For the wild-type

15 rhulFNG (full-length), it was estimated that about 50% utilized both glycosylation sites (2N),

about 40% utilized one glycosylation site (1N}, and about 10% was not glycosylated (ON).
These data are in agreement with previously published data by Hooker et al., 1998, J.
Interferon and Cytokine Res. 18, 287-295 and Sarenva et al., 1995, Biochem J., 308, 9-14.
As it appears from Fig. 1, the S99T variant (full-length) utilizes its two glycosylation-
20 sites significantly more efficiently than the comresponding wild-type. For the S99T variant, it
was estimated that about 90% utilized both glycosylation sites (2N), about 7% utilized one
glycosylation site (1N), and about 3% was not glycosylated (ON).

Moreover, it is apparent from Fig. 1 that the introduced glycosylation site at position

38 is significantly better utilized for the variant E38N+S40T (full-length) compared to the
25 non-optimised variant E38N (full-length}.

These data clearly demonstrate that better utilization of glycosylation sites,
indepéndently of whether these sites are naturally occurting or introduced, can be achieved
by introducing a threonine residue rather than a serine residue in position +2 relative to the
asparagine residue. '

30



100 105 110 Leta Ile G n Val Met Ala.du Leu Ser Pro Al a Alak Thr Ay

Lys 115 120 125 .Arg Lys Arg Ser G n Met Leu Phe Arg 59 ?b %Jrssg Al a Ser

A n 130 135 140 <210> 2 <211> 142 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificial Sequence: Ctermnally truncated

[ S99T] h 0§ Cct ober 2005 WO 0 2108 1 5 0 7 PCT/ DKQZ/#038626400> 2 A n
Asp Pro y Lys Qu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala

dy H's Ser Asp Val Al a Asp Asn Ay Thr Leu Phe Leu Ay Ile 20 25 30 Leu
| (3 . SArgLysIIeI\/letGlnSer Gn 3540 45 11le

he 5P Lys Asn Phe Lys Asp Asp @ n 50 55 60 Ser

Ile Gn Lys Tﬁ@F\U@f@r §ih¢ufﬁﬂ¢’0uh @it Ga@nUANKD,) MetatsAsn ddetmibydbas 65 70 75 80

Phe Phe, Asp Ser Asn Lys L Phe. G u 85 90 95
non Ty ermbedieinbitormey 1 tbantalr P aiiin o rrSlsgt PP TR 100 208
110 Leugkker&@. n Mab. NEt AI a Qu Leu Ser Pro Ala Ala Lys Thr Ay Lys 115
120 125 Arg Lys Arg Ser G n Met Leu Phe Arg Gy Arg Arg Ala Ser 130 135

140 <?

AUC/dose AUCs¢ variant AUC yasiant Trmax.sc
Variant (min x g)/ml AUC pctimmunes  AUCc ull-teagth, we {min)
Actimmune®’ 03-0.4 - 0.013-0.027 43
10 thulfNG (full-length) 1524 37-80 - 362-446
E38N+S40T+S99T" 111-192 277-640 | 46-13 308-374
N16C+899T? 37 92-123 1.52.5 247
N16C+899T? 114 285-380 4.8-7.6 249

Table 4: Pharmacokinetic data for subtunaceous administration in rats

15 1) full-length
2) full-length, 5 kDa mPEG attached io the introduced cysteine residue
%) full-length, 10 kDa mPEG attached to the introduced cysteine residue

Referring to Figs. 2 and 3 and Table 4, it is evident that the variants (including

20 PEGylated variants) have a significantly higher AUC, when administered subcutaneously, as
compared to thulFNG and, in particular, when compared to the commercially available
Actimmune®. Referring to Fig. 3 it should be noted that the administered dose of the two
PEGylated variants were reduced 2.5 fold compared to the administered dose of the
[E38N+S4OT+899T] variant.

25 Evidently, this opens up the possibility of administering lower doses, thereby
obtaining fewer side effects, and/or administering the active principle less frequently than

today thereby obtaining an improved patient compliance.




<220> <223> Description of Artificial Sequence: C-termnally truncated

[ S99T] hul FNG <400> 3 G n Asp Pro Tyr Val Lys Gu A a GBiPdteheri2805Lys Lys
Tyr Phe Asn 1 5 10 15 Ala Ay His Ser Asp Val Ala Asp Asa Ay Thr Leu Phe
Len Ay Ile 20 25 30 Leu Lys Asa Trp7fys Gu G u Ser Asp Arg Lys Ile Met
Gn Ser An 35 40 45 Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys
Asp AspefEaitm$0 55 60 Ser Ile @ n Lys Ser Val Gu Thr Ile Lys Gu Asp Met
Asn Val Lys 65 70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe
A u Lys Leu Thr 85 90 95 Asia Tyr Thr Val Thr Asp Leu Asn Val @n Arg Lys

Ala lle H s. 100 10 6, Cct ober 2005.V0.02 507 .PCT/.DK02/ 00226
Leu ||e1-g’hm%*éf?\?e%%% 1 ST%F%PBEGM%% exhiRting; ¢iiandy 15 100
125 Ar Ohavyise the 8mBRy acid bqlbiice sSBOwPhESEQIDN@: 1A68a MirBoxy @-) kARinhAy 140 <210>
4 <211> 140 <212> PRT <213> Artificial Sequence <220> " <223> scription

of Ar#itrinspigd fvemeatibercofzxhikiting HAVG petivityn dhewih $28dF NG SPENeokypopides G n
Gy 1 v A Cotmity o oGt ritetGoipiBe PiforlPRuod 89,5 50”Leu”
Lys Asn Trp Lys Qu GQu Ser Asp Arg Lys Ile Met Gn Ser Gn

2. The polypeptide variant according to claim 1, wherein said polypeptide variant has the

amino acid sequence shown in SEQ ID NO:1.

10
3. The polypeptide variant according to claim 1, wherein said polypeptide variant is a
fragment of the amino acid sequence shown in SEQ ID NO:1 which is C-terminally truncated

by removal of 1-15 amino acid residues.

15 4. The polypeptide variant according to claim 3, wherein said C-terminally truncated
fragment has an amino acid sequence selected from the group consisting of SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8,
SEQ 1D NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID

-NO:14, SEQ ID NO:15 and SEQ ID NO:16.

20

5. The polypeptide variant according to any of claims 1-4, wherein saici polypeptide variant is

glycosylated.

6. An interferon gamma (IFNG) S99T polypeptide variant exhibiting IFNG activity and
25 having 1 to 10 residue modifications relative to the amino acid sequence shown in SEQ ID

NO:1, or a carboxy (C-) terminally truncated fragment thereof that exhibits IFNG activity,

wherein said IFNG S99T polypeptide variant and C-terminally truncated fragment thereof

comprise threonine at position 99.

30 7. The polypeptide variant according to claim 6, wherein said polypeptide variant comprises

1 to 10 residue modifications relative to the amino acid sequence shown in SEQ ID NO:L.

8. The polypeptide variant according to claim 6, wherein said polypeptide variant comprises

1 to 10 residue modifications relative to a C-terminally truncated fragment thereof having an




35 40 45 Ile Val Ser Phe Tyr The Lys Leu Phe Lys Asn Phe Lys Asp Asp G n
50 55 60 Ser Ile Gn Lys Sex Val Gu Thr lle Lys G u A§@Pdteher 2805 val Lys
65 70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Qu Lys Leu Thr
85 90 95 Asn Tyr Thr Val Thr Asp Leu A8n Val G n Arg Lys Ala lle Hs Qu
100 105 110 Leu Ile Gn Val Met Ala GQu Leu Ser Pro Ala Ala Lys Thr Gy Lys

115 120,428 a6¥d%e e%céééuec‘%@dﬂéﬂl% up E8hsiige OF SEG 1D KOD, /émoni?ﬂ@)s 135 140
<210> 5 <211> 1 12> PRT <213> Art|f|C| al Sequence <22 <273>

‘Descri pSEQADANOs SEQl 61 %0: SSEEQHLNO:6-SEQ H NE): vys&@ IR NQ@:EISFGIDINAD, NG

510 155RADd G S&ib NGy AFQTINGE, St 8o s ioaip-lieRID 10 2

25 30 ONCetohArSEYO> NW1§2/ 08107 PCT/ DKO2/ 00226 Leu Lys Asn Trp Lys Au Gu
Ser Asp Arg Lys Ile Met Gdn Ser An 35 40 45 Ile Val Ser Phe Tyr Phe Lys
Leu Pe Lys Asn Phe Lys Asp Asp G@n 50 55 60 Ser Ile @n Lys Ser Val GQu

Thr Lys
I 1% AR Bl i e e g, 1,
- Leu As nl MaIO ﬁldud\ﬁﬂdiﬂcs’cldﬁsaelhhﬁe tdi the &dhiho abfisedincd &Ebvlqeln SE@ IGINO:Val Met
Ala Qu Leu Ser Pro Ala Ala Lys Thr-Gy Lys

. 10. The polypeptide variant according to any of claims 6-9, wherein said polypeptide variant

10 comprises at least one introduced and/or at least one removed amino acid residue comprising

an attachment group for a non-polypeptide moiety.

11. The polypeptide variant according to claim 10, wherein said polypeptide variant
comprises at least one introduced glycosylation site.

15 |

12.The polypeptide variant according to claim 11, wherein said glycosylation site is an N-

glycosylation site.

13. The polypeptide variant according to claim 12, wherein said N-glycosylation site is
20 introduced in a position comprising an amino acid residue having at least 25% of its side

chain exposed to the surface.

14. The polypeptide variant according to claim 13, wherein said N-glycosylation site is
introduced in a position comprising an amino acid residue having at least 50% of its side

25 chain exposed to the surface.

15. The polypeptide variant according to claim 12 , wherein said N-glycosylation site is

introduced by substitution.

30 16. The polypeptide variant according to claim 15, wherein said substitution is selected from
the group consisting of K128, K12T, G18S, G18T, E38N, E38N+S40T, K615, K61T, NSSS,
N85T, K94N, Q106S and Q106T.




115 120 125 Arg Lys Arg Ser G n Met Leu Phe Arg Ay Arg 130 135 <210> 6
<211> 138 <212> PRT <213> Artificial Sequence <220> &Xx3cben@86%i ption of
Artificial Sequence: Ctermnally truncated [ S99T] hul FNG <400> 6 G n Asp
Pro Tyr Val Lys GQu Ala Gu Asn Leu LY% Lys Tyr Phe Asn 15 10 15 Ala Gy
H's Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Lou Ay Ile 20 25 30 Leu Lys

Asn Trp ; : e Val
0 e e S\ SRSt S 1)

A n LysthggrougaionsbtingitHiK12Te G19T, EBEN¥SAVTVEG 1 BsN8VRIK4P6andbB1 0. 75 80 Phe
Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Qu Lys Leu Thr 85 90 95 Asn
Tyr Thr-Val Thr Asp Leu Asn Val @n Arg Lys Ala lle Hs Gu 100 105 110

Leu |l e1§3The alypbé(ﬁtde%!aﬁmﬁ décdllhg 36 tlafth 97 AvBerfindaldysmbstititidd ¥ B3gR+S4dp 120
125 Arg Lys Arg Ser Gn Met Leu Phe Arg Ay 130 135 <210> 7 6 Cctober 2005

WO 02£08107 PCT/ DKO2/ 00226 <211> 137 <212> PRT <213> Artificial Sequence

220> A% ORBEHRN B oo th S 13RS B " unost e

comprises at least one introduced cysteine residue.

20. The polypeptide variant according to claim 19, wherein said cysteine residue is
10 introduced in a position comprising an amino acid residue having at least 25% of its side

chain exposed to the surface .

21. The polypeptide variant according to claim 20, wherein said cysteine residue is
introduced in a position comprising an amino acid residue having at least 50% of its side

15 chain exposed to the surface .

22. The polypeptide variant according to claim 19, wherein said cysteine residue is

introduced by substitution.

20 23. The polypeptide variant according to claim 22, wherein said substitution is selected from
the group consisting of N10C, N16C, E38C, N59C, N83C, K94C, N104C and A124C.

24 The polypeptide variant according to any of claims 19-23, wherein said cysteine residue
is covalently attached to a non-polypeptide moiety. |
25 '
. 25. The polypeptide variant according to claim 24, wherein said non-polypeptide nioiety isa

polymer molecule.

26. The polypeptide variant according to claim 25, wherein said polymer molecule is a linear

30 or branched polyethylene glycol.

27.The polypeptide variant according to claim 6 , wherein said polypeptide variant
~comprises at least one introduced N-glycosylation site and at least one introduced cysteine

~ residue.




<400> 7 G n Asp Pro Tyr Val Lys Au Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1
5 10 15 Ala Ay His Ser Asp Val Ala Asp Asn Ay Thr Let (ritgher@f0sdy Ile 20
25 30 Len Lys Asn Trp Lys Gu GQu Ser Asp Arg Lys Ile Met A n Ser Gn 35
40 45 11e Val Ser Phe Tyr Phe Lys Leu3®he Lys Asn Phe Lys Asp Asp G n 50
55 60 Ser Ile An Lys Ser Val Qu Thr Ile Lys Qu Asp Met Asn Val Lys 65

70 75 . Asp: A Leu Thr

85 00 oo Ae P PerfR G ARoriR 1 Bindy, (MRS o ] 5
100 10S5nfriduckéin & pesitGhmas\ifingkin slyaf Gaimé d3r-18@nd Brecyslemedbadieyis Thr Ay Lys
115 120 125 Arg Lys.Arg S in Met Lou P rg 130 135 <210> 8 <211> 136
<212> Ijﬁﬁfo‘i‘?f‘ég“ %%?ql??rg?%ﬁﬁgé%w&fS%fﬁitj&g 23> Description of Artificial
Sequence: C-termnally truncated [ S99T] hul FNG <400> 8 G n Asp Pro Tyr Val
Lys Gu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser Asp
Val AP @29 @pnusdeetid yeqiincel angodihga pelypetide|vatiantzg definginjaay of gleimsh28r p Lys
GQu AQu Ser Asp Arg Lys Ile Met Adn Ser An 35 40 45 Ile Val Ser Phe Tyr
Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gn 50 55 60 Ser Ile Gn Lys Ser

Val - G B0l An dxpfestivs vedter ddaiprivhip sAfRIS¥Ele bagBen®s G0findd in cBImD9.

31. A glycosylating host cell comprising a nucleotide sequence as defined in claim 29 or an

10 expression vector as defined in claim 30.
32. The host cell according to claim 31, which is a CHO cell or a BHK cell.

33. A pharmaceutical composition comprising a polypeptide variant as defined in any of

15 claims 1-28 and a pharmaceutically acceptable diluent, carrier or adjuvant.

- .34. A polypeptide variant as defined in any of claims 1-28 or a pharmaceutical composition

as defined in claim 33 for use as a medicament.

20 35. Use of a polypeptide variant as defined in any of claims 1-28 or a pharmaceutical
composition as defined in claim 33 for the manufacture of a medicament for treatment of

interstitial pulmonary diseases.

~ 36. The use according to claim 35, wherein said interstitial pulmonary disease is idiopathic

25 pulmonary fibrosis.

. 37. A method for producing an IFNG polypeptide variant as defined in any of claims 1-28,
said method comprising
(a) culturing a glycosylating host cell comprising a nucleotide sequence which
30 - encodes an IFNG polypeptide variant as defined in any of claims 1-28 under
conditions conducive for expression of the polypeptide variant; ,
(b) optionally reacting said polypeptide variant with a non-polypeptide moiety in vitro
under conditions conducive for the conjugation to take place; and

. (c) recovering the polypeptide variant.




6 COctober 2005 WD 02/ 081507 PCT/ DK02100226 Phe Phe Asn _Ser Asn Lys Lys Lys
Arg Asp Asp the @u. Lys Leu Thr 85 90 95 Asn Tyr Thr 6\@atobgi20@3p Leu Asn
Val Gn Arg Lys Ala Ile His Gu 100 %25 110 Leu Ile Gun Val Met Ala Gu
Leu Ser Pro Ala Ala Lys Thr Ay Lys 5 120 125 Arg Lys-Arg Ser @ n Met
Leu the 130 135 <210> 9 <211> 135 <212> PRT <213> Artificial Sequence
<220> " <223> Description of Artificial Sequence: Ctermnally truncated

[ S99T] hul ENG <400> 9 G n Asp Pro Tyr Val Lys Qu Ala Gu Asn Leu Lys Lys
Tyr Phe38adhe pelypeptple yariztaceyrdingite aigeef daipisal 8, Athereiw pridpelypenfideryatiantu Phe
Leu Gylséﬁossé% 5 30 Leu Lys Asn. Trp Lys Qu Gu Ser Asp Arg Lys Ile Mt
G n Ser 0 45 11le Val Ser the Tyr the Lys Leu Phe Lys Asn Phe Lys
Asp Asp G n 50 55 60 Ser Ile An Lys Sear VaI Gu Thr Ile Lys Gu Asp Met
Asn Val 65 70, 75 80 the Phe Asn, Ser Asn Lys Lys Arg . Asp Asp_ Phe
A u L@é&ﬁe palypemislegarian apcqrdmg to glgim yayhreh i #S m@lywcvéﬂ b@rﬁnw% Lys
Al a ||eof+f'lsan@16'ac1&9&1djug§ 110 Leu Ile Gn Val Met Ala Gu Leu Ser Pro Ala
Ala Lys Thr Lys 115 120 125 Arg Lys Arg Ser G n Met Leu 130 135 <210>
10 <211> 134

40. The polypeptide variant according to claim 6, which is C-terminally truncated by removal

of 11 amino acid residues.
10
- 41. The polypeptide variant according to claim 9, wherein the modification is the substitution
E38N+S40T.

'42. The polypeptide variant according to claim 41, wherein said polypeptide variant is

15 glycosylated.

43. The polypeptide variant according to claim 42, wherein said polypeptide variant is N-
. glycosylated at position 97.




<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: C-terninally - truncated [S99T] hul FNG 6 COct 8egtolg@80H0

02/ 081507 PCTI DKO2/ 00226 <400> 10 A n Asp Pro Tyr Val Lys Qu Ala G u Asn
Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser Asp Val Ala Asp Asn Ay
Thr. Leu whexbmm7@y Ile 20 25 30 Leu Lys Asn Trp Lys R@WpKI20023er Asp Arg
Lys Ile Met Gn Ser An 35 40 45 |Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys
Asn Phe Lys Asp Asp Gn 50 Gn Lys Ser Val Qu Thr Ile Lys
Qu Asp Met Asn Val Lys 65 %Q‘%%C%&%#éﬁphe Asn Ser Asn Lys Lys Lys Arg
Asp A3p- g, dahladiysndseu Thr 85 90 95 Asn Tyr Thr. Val Thr Asp Leu Asn Val
A@n Arg. Lys Ala Ile HHs u 100 105 110 Leu Ile G n Val Met Ala Qu Leu
Ser Pre> Anperfleyer] ganuFhpolghgpiigs vaglapey 20 125 Arg Lys Arg Ser Gn Met 130
' <21Qi3é}2 <%%%5_}§§(;§§}%§ PRT <213> Artificial Sequence <220> <223>
Description of CAr t11] ¢ al §%quence: C-termnally truncated [ S99T] hul FNG
<400243.1 G n Asp Pro Tyr Val Lys Gu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1
5 10«akb-Ala Ay H's Ser Asp Val Ala Asp An Ay Thr Leu the Leu Ay Ile 20

25 30
<160> 49

<170> Patentin Ver. 2.1

<210> 1

<211> 143

<212> PRT

<213> Artificial Sequence

<220>
<223> bescription of Artificial Seqguence: {S99T]huIFNG

<400> 1
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyxr Phe Asn
1 5 i0 15

Ala Gly His Ser Asp val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Tle Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gin
50 55 60

ger Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
’ 85 90 95

Asn Tvr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile Gln Val Met Ala. Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys Arg Ser Gln Met Leu Phe Arg Gly Arg Arg Ala Ser Gln
130 135 140

<210> 2

<211> 142

<212> PRT .
<213> Artificial Sequence f

<220
<223> Description of Artificial Sequence: C-terminally
truncated_{SBQT]huIFNG ‘

i




Leu Lys Asn Trp Lys GQu Gu Ser Asp Arg Lys Ile Met Gn Ser Gn 35 40 45
Il'e Val Ser the Tyr the Lys Leu Phe Lys Asn the Lys Asp Oktghef2005 50 55 60
Ser Ile An Lys Ser Val Gu Thr Ile Lys Qu Asp Met Asn Val Lys 65 70 75
80 Phe the Asn Ser Asn Lys Lys Lys Arg Asp Asp the GQu Lys Leu Thr 85 90 _
95 Asn TRy odtwisoyal Thr Asp Leu Asn Val G n Arg Lys Al addmskobios26d u 100 105
110 Leu Ile dn Val Met Ala Qu Leu Ser Pro Ala Ala Lys Thr Ay Lys 6

COct ober 2005 WO 02/ 081507 115 Arg Lys Arg Ser G n 130 <210> 12 <211> 132
<212z, BRT, <213> Artificial Sequence 120 125 <220> <223> Description of

Arti i Chal pSeaYERGaE: 1,G &8S Bl Nahh sk rAGRLed A9 FhhULENG PCT/ DK02/ 00226
<400> 112 G n Asp Peo Tyr Val Lys @u Ala Qu Asn beu Lys Lys Tyr Phe Asn 1
510 15 Ala Ay His Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Leu Ay Ile 20
25 3Bl4 Elv Eys SASASTriplLys @& Aar Fladhr Aspy %Lt;}@lﬂ’ I'éeMet G n Ser Gn 35
40 45 Ile Val.?%er Phe Tyr Phe®tys Leu Phe Lys’Asn Phe Lys Asp Asp G n 50

55 6£kd5% slAggéﬁ%glygyEiuséiu y@é A lArgTﬂkslﬂﬂé &Q&SG£E %ef¥agn“&“ Asn Val Lys 65

70 75 . 80 he Asn Ser Asn Lys Lys Lys &Arg Asp Asp Phe G u Lys Leu Thr
85 90 95
Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Tle Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thy
85 g0 95

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile Gln Val Met Ala Clu Lieu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys Arg Ser Gln Met Leu Phe Arg Gly Arg Arg Ala Ser
: 130 135 140

<210> 3

<211> 141

<212> PRT

<213> Artificial Ssesguence

<220>
<223> Description of Artificial Segquence: C-terminally
truncated [S99T]1huIFNG

<400> 3
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 : 5 10 15

ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Lheu Gly Ile
20 25 30

Ieu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gin Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Tiys Leu Phe Lys Asn Phe Lys Asp Asp Gln
54 55 60 :

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 a0

. Phe Phe Asn Ser Asn Lys Lys Lys Arg'ﬁsp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Iiys Ala Ile His Glu
160 105 _ 110



Asn Tyr Thr Val Thr Asp Leu Asn Val Gn Arg Lys Ala Ile Hs Gu 100 105
110 Leu Ile dn Val Met Ala Gu Leu Ser Pro Ala Al a Ly§ Ouieber200%ys 115
120 125 Arg Lys Arg Ser 130 <210> 13 <211> 131 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

C-t er mi NAPIXYO§16¢Incat ed [ S99T] hul FNG <400> 13 G n Asp Rr@/mgm/owab. Lys du
Ala du Asn. Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Ay His Ser Asp Val Ala
Asp Rsnr{d ¥Rk LY Hhecibete Gy bh& 412001251, 30mked L yss Asn Trp Lys Gu G u
Sex Asp Argitys Ile Met GmeSer Gn 8 6 Ccigber 2005 WO 02/ 081507

PCT/ OKO2/ 00226 35 40 45 Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys
Asp HEEpGE Are 56* 5510t Ser Pieerd FlrysoSer Alal A u Thr Ile Lys Au Asp Met
Asn Val*1¥s 65 70 75 80°Phe Phe Asn Ser*PAsn Lys Lys Lys Arg Asp Asp the

A u Lys Leu Thr 85 90 95 Asn Tyr Thr Val Thr Asp Leu Asn Val G n Arg Lys
Al a d2he-H s Ju 100 105 110 Leu Ile Gn Val Met Ala Gu Leu Ser Pro Al a

Al a 42y35>Tho dy.Lys 115 120 125 Arg Lys Arg 130 <210> 14 <211> 130
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: C-terminally
truncated [S99T]huIFNG

<400> 4
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 i5

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

‘Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Liys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe ILys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 ]

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Tle His Glu
160 105 116

Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lvs
115 120 125

Arg Liys Axg Ser Gln Met Leu Phe Arg Gly Arg Arg
130 135 140

<210> 5
C <211> 139

<212> PRT

<213> Artificial Seguence

| <220>
<223> Description of Artificial Sequence: C-terminally
Eruncated [S99T]huIFNG

<400> 5 |
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 15

Ala Gly Hig Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Glv Ile
20 25 30




<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
. Sequence: C-termnally truncated (S99T] hul PM5G <400> 146 Gcfobesposs o Tyr Val
Lys Qu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Ay Hi s"Ser Asp
Val Ala Asp Asn Gy Thr Leu Phe Leu Gy Ile 20 25 30 Leu Lys Asn Trp Lys
Gdu d U w8habsR;Arg Lys Ile Mt Gn Ser Gn 35 40. 45ckhgkoYadzader Phe Tyr
.. the. Lys Leu t e Lys Asn Phe Lys Asp Asp Gn 50 55 60 Ser Ile Gn Lys Ser

Val Qu Thr Ile Lys Gu Asp Met Asn Val Lys 65 70 75 80 Phe Phe Asn Ser

Asn Hpstafsy 851 Ep Avg %gp‘;lﬂs%rpﬁ@ & LK§/§1Eé{§tTfFFP 5580 95 Asn Tyr Thr Val
Thr Asp Lew>Asn Val G n Arg Lys Ala lle HHs"AJu 100 105 110 Leu Ile Gn
Val MetyAl 8e/Cple €Y sBEMBr Quibie Al aby SndhiysQep AypSe1dll5 120 125 Arg Lys
130 <2100 15 <211> 129 &6 Cctober 2005 WO 02108 1 50 7 PCT/ DK02100226 <212>
PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequ%ﬁifcéle €l éV’FnSﬁaI“I FPruteated ST 451 E=NG460>"5 G n Asp Pro Tyr Val
Lys &°u Ala u Asn 8u Lys Lys Tyr Phe Asn 1 5 10 15 Al a @y H's Ser Asp

Val  Al.apfsS R0 @Y 1AM st sPRE kel a& York! @u RR 12@5; -
: 85 90 9

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

ieu Ile Gln val Met Ala Glu Leu Ser Pro ala Ala Lys Thr -Gly Lys
: 115 120 125

© Arg Liys Arg Ser Gln Met Leu Phe Arg Gly Arg
130 : 135

<210> 6

<211> 138

<212> PRT

<213> Artificial Secguence

<220>
' <223> Description of Artificial Sequence: C-terminally
truncated [$99T]1huIFNG

<400> 6 .
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
-1 5 10 15

ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Ile @ln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Thr Val Thr Asp Leu Asn Val G1n Arg Lys Ala Tle His Glu
100 105 110

Leu Ile Gln Val Met Ala Glu Leu Ser Pyxo Ala Ala Lys Thr Gly Lys
115 ‘ 120 125 '

Arg Lys Arg Ser Gln Met Leu Phe Arg Gly
130 135

<210> 7




~Leu Lys Asn Trp Lys Qu GQu Ser Asp Arg Lys Ile Met Gn Ser Gn 35 40 45
Ile Val Ser Phe Tyr Phe Lys lieu Phe Lys Asn Phe Lys Asmdisyer@os 50 55 60
Ser Ile An Lys Ser Val Gu Thr Ile Lys Qu Asp Met Asn Val Lys 65 70 75
80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe GQu Lys Leu Thr 85 90
95 Asa Thr_Val Thr Asp Leu Asn Val G n Arg Lys A I u 100 105
110 Leuw{)gziglﬁ)yvm Met Ala Gu Leu Ser Pro Ala Ala L)%scldllﬁ(rolﬂ@?%/ﬁgws 115
120 125 Arg <210> 16 <211> 128 <212> PRT <213> Artificial Sequence <220>
<22331Degetiption of Artificial Sequence: Ctermnally truncated
CSOFFLHUPPNG <4Q0> 16 G n Asp Pro Tyr Val Lys Gu Ala Gu Asn Leu Lys Lys
Tyr Bhe AT 9%S 9 %“Ala Ay His Ser Asp Val Ala Asp Asn Gy Thr Leu Phe
Leu Ghy. 1le 20 25 30 Leu Lys Asn Trp Lys Gu GQu Ser Asp Arg Lys Ile Mt

G n Sef> GedtridhioAlo@artirecMal s@eendehe-EyrniPaEiyLlys Leu Phe Lys Asn Phe Lys
Asp Asp Grmcab8l 559B80m8eNGIle G n Lys Ser Val Qu Thr Ile Lys Qu Asp Mt
Asn Val Lys 65 70 75 , 80 10 6 October 2005 WO 021081507 PCT/ DK02/ 00226 Phe

PheZ§§ %e n Lys..Ly U Lys,heu Thr 85 90 95 Asn
Tyr @tﬁs%?a‘l;r"% k%fa Lﬁge/u@}is%aogﬂ %ELA‘?%Y{&%S %ya é|’1’f§e’?" Hs Gu 100 105 110
Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Tle

20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Tle Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys

65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu iwys Leu Thr
85 50 95
Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Giu
100 105 110
Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125
" Arg Lys Arg Ser Gln Met Leu Phe Arg
130 135

<210> 8
<211> 136
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: C~terminally
truncated [5997T]hulIFNG

<400> 8 ‘ ,
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn

1 5 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 ’ 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 A5

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
- 50 55 60

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
- b5 ) 70 - 75 T 80



Lou Ile G@n Val Met Ala Gu Lou Ser Pro Ala Al a Lys Thr Gy Lys 115 120
125 <210> 17 <211> 143 <212> PRT <213> Honp sapi ens &4d@eber208fn Asp Pro
Tyr Val Lys Qu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy Hi s
- Ser Asp Val Ala Asp Asn Ay Thr Lou Phe Lou Gy Ile 20 25 30 Leu Lys Asn
Trp Lys WOW2@ig07Ser Asp Arg Lys Ile Net Gn Ser Gn 3XHKaBoA2te Val Ser
Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp An 50 55 60 Ser Ile Gn
Lys Ser Val Qu Thr Ile Lys Gu Asp Met Asn Val Lys 65 70 75 80 Phe Phe
Asn Sef pASAsl ¥sr LS th¥SIAr ByAsRy AsP sBhenddiulis Lausdhr 85 90 95 Asn Tyr
Ser Val Thr Asp Les Asn Val Gn Apg Lys Ala Ile Hbs G n 100 105 110 Lou
lle An Val Met Ala Gu Lou Ser Pro Ala Ala Lys Thr Ay Lys 115 120 125
Ar g 25 T @hﬂséfﬁl Gth AVEt L obrPHRL Aty Ay yYArRG ARG BiacBer G n 130 135 140
<210> 18 <211¥ 166 <212> PRT'*<213> Homp sapt®ns <400> 18 Met Lys Tyr Thr
Ser (i 11d @ud-9th Ad Bheed Ded-Qkk 6¥S bl %ﬂlabysbﬁu G%yé 40 15 Gy Set Lou Gy
Cys Tyr Cysisd n Asp Pro Tygzoval Lys A u Al@asG 0 25 30 Asn Leu Lys Lys
Tyr Phe Asn Ala Gy Hs Sex Asp Val Ala Asp Asn 35 40 45 Ay Thr Lou Phe
Leu Hgyfgg érd 6er [5y3 %rﬁ;;—’gr&q_ys Au Ju Ser Asp 50 55 60

<210> 9

<211> 135

<212> PBRT

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: C-terminally
truncated [S99T]1hulFNG

<400> 9
Gln Asp Pro Tyr Val Liys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 15

‘Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly ITle
20 25 30

Leu Lys Asn Trp Lys Glu Glu Sexr Asp Arg Lys Ile Met Gln Ser GIn
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln

50 55 B0
Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val ILys
65 70 75 80
Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 S0 ) 95
Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110
Leu Ile Gln vVal Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
: 115 120 ' 125
- Arg Lys Arg Ser Gln Met Leu
130 135
<210> 10
<211> 134
<212> PRT

<213> bxrtificial Sequence

<220>
<223> Description of Artificial Sequence: C-terminally
- truncated [8997T]1huXIFNG .




11, 6 October 2005 WD 02/ 081507 PCT/ DK0O2/ 00226 Arg Lys Ile Met Gn Ser A n
Ile Val Ser Phe Tyr Phe Lys Lieu Phe 65 70 75 80 Lys é&%9ttddee2bes Asp Asp
Gn Ser Ile An Lys Ser Val Qu Thr Ile 85 90 95 Lys Qu Asp Met Asn Va
Lys Phe Phe Asn Ser Asn Lys Lys Lys Arg 100 105 110 Asp Asp Phe Gu Lys
Leu Thr Asn_Tyr Ser Val Thx Asp Leu Asn Val 11,5 120 i g Lys Ala
Ile Fﬁs‘%?ﬂyﬁéﬂnlle Gn Val Met Ala Qu Leu Ser 130 f%éﬁTﬁg&Béi Ala Al a
Lys Thr Ay Lys Arg Lys Arg Ser A n Met Leu Phe Arg 145 150 155 160 Gy
Arg A0g>Alba Sex A n 165 <210> 19 <211> 142 <212> PRT <213> Artificial
Sequetic ésx2ppIy= Ipd ISR Mo RSB Arti® I & S8y déhce: C-terninally
truncated hul FNG <400> 19 dn Asp Pro Tyr Val Lys Qu Ala Gu Asn Lieu Lys
Lys I]YJG(% e %%P As% @110 218 Ahen Ghy dHrSueSebncAse: ¥af 1Aka Asp Asn Gy Thr Leu
the Leu 25 30 Leu kys Asn Trp Lys u GQu Ser Asp Arg Lys lle
th Gn Ser G n 35 40 45 Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe
Lys Peplyspsamnr 8 &5 8o Sey 2pp @raiys il CafF*E Thr 11e Lys G u Asp
Met Asn Val 3tys 65 70 75 8t Phe Phe Asn Sef” Asn Lys Lys Lys Arg Asp Asp

Phe %e fo%ei‘%e-r‘ll}rr P&SL&OL% Pﬁ@&ylyﬂsnsg‘re Ma-.:J Aihf&sg?‘%@n Leu Asn Val Gn _AI’ g
Lys a e Hs du 55 60

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Thr val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

.Leu Ile Gln val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
. 115 120 : 125

Arg Lys Arg Ser Gln Met
130

<210> 11
<211> 133
' <212> PRT
<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence: C-terminally
truncated [899T]huIFNG

<400> 11
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
-1 ' 5 10 ‘ 15

Ala Gly Hig Ser Asp Val ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 _ 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

TIle Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Ile Gln Lys Ser Val @lu Thr Ile Lys Glu Asp Met Asn Val Lys
65 _ 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
' 100 105 110

" Leu Ile Gla Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys




100 105 110 Leu Ile @dn Val Met Ala GQu Leu Ser Pro Ala Ala Lys Thr Gy Lys
115 120 125 Arg Lys Arg Ser G n Met Leu the Arg Ay ArgObstghefizaosder 130
135 140 12 6 COctober 2005 WD 02/081 07 PCT/ DKO2/ 00226 <210> 20 <211> 141
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
'Sequence“mﬁhkgpygnally truncated hul FNG <400> 20 G n fspypkhRezkyr Val Lys
GQu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 .Ala Qy H's Ser Asp Val
Ala Asp Asn Cly Thr Leu Phe Leu Ay Ile 20 25 30 Leu Lys Asn Trp Lys Qu
Gu Ser AspfArg Lys Ile Met'?5in Ser A n 350 45 I1e Val Ser Phe Tyr Phe
Lys Led ) EQ@H %%rAgg Phe Lys Asp Asp Gn 50 55 60 Ser Ile Gn Lys Ser Va
A u Thr G u Asp Met Asn Val Lys 65 70 75 80 Phe Phe Asn Ser Asn
Lys Lys Lys Arg Asp Asp Phe Gu Lys Leu Thr 85 90 95 Asn Tyr Ser Val Thr
Asp Leu Asn Val Gn Arg Lys Alalle Hs Gu 100 105 110 Leu Ile G n Va
Met %gTiﬁ Leu Ser Pro Ala Ala Lys Thr Gy Lys 115 120 125 Arg Lys Arg Ser
An g A%{Phe Arg Gy Arg Arg Ala 130 135 140 <210> 21 <211> 140 <212>

S i

PRT tfiéiiagi@lquéfzquence

<220>
<223> Descrmptlon of Art1f1c1al Sequence: C-terminally
truncated (S99T]1hulFNG

<400> 12
Gln Asp Pro Tyvr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 : 5 19 © 15

Ala Gly His Sexr Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Teu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

~Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lvs Asp Asp Gln
50 55 ) 60

Ser Xle @Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 : ‘ 70 75 80

Fhe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Agn Tyr Thr val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
' 115 120 125

Arg Lys Arg Ser
130

<210> 13

<211> 131

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: C-terminally
truncated [S99TI1hulFNG

- <400> 13
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
5 10 15

Ala @ly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile -
20 25 30

Leun Lys Asn Trp Lye Glu Glu Ser Asp Arg Lys Ile Met GIn Ser Gin

8



<220> <223> Description of Artificial Sequence: Ctermnally truncated
hul FNG <400> 21 A n Asp Pro Tyr Val Lys Gn Ala G u Ash Qatobary80%ys Tyr Phe

Asn
Il e

Gn.

Adn
Lys
- Ser
~ Val
Adn
Lys
139
Arti
Tyr
Ser
Trp

1510 15 Ala Ay H's Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Leu Ay
20 25 30 Leu Lys Asn Trp Lys Gn GQu Ser Asp Arg Lys Ile Met G n Ser
35 W udbsisée Val Ser Phe Tyr Phe Lys Leu Phe Lys dsmpRh@olys Asp Asp
50 55 60 Ser Ile dn Lys Ser Val Qu Thr Ile Lys Qu Asp Met Asn Val
13 6 Cctigber 2005 WO 02/%21507 PCT/ DK02/00226 65 70 75 80 Phe Phe Asn
Asn Lys Lys Lys Arg Asp p Phe Qu Lys Leu Thr 85 90 95 Asn Tyr Ser
The vAS Bekathe ASR Ml 1@ ReAeliys Anardd eyHasp Gsp ¢1H00 105 110 Leu lle
Val Bet Ala Qu Leu Ber Pro Ala Ala ¢ys Thr Ay Lys 115 120 125 Arg
Arg Ser Adn Met Leu Phe Aﬂq y Arg Arg 130 135 140 <210> 22 <211>
g?f%% PREVETTSVSy 15 {T6F %ﬁu%?c%sk 50350 ¥353¥5pescri ption of

frcial Sequence: C-termnally truncated hul FNG 2200> 22 @n Asp Pro
Vad phySofddirAlR GUrAS Ryl ebgLits dypSerbyt1.PRGs Ash 7k 5 10 15 Ala Ay Hi's
Asp Val Ala Asps Asn Ay Thr Lew Phe Len Gy Ike 20 25 30 Leu Lys Asn

Lys Gu Gu Ser Asp Ar%Ls lle Met Gn Ser Gn
Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lvs Ala Ile His Glu

100 105 110

Leu Ile Gln val Met Ala Glu Leu Ser Pro ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys Arg
130

<2106> 14

<211> 130

<212> PRT

<213> artificial Sequence

<220>
<223> Descriptlion of Artificial Sequence: C-terminally
truncated [S99T1hulFNG

<400> 14
Gln Asp Preo Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu bys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Mebt Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 - 55 60

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 85

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys
- 130

<210> 15
<211> 129




- 115 120 1

35 40 45 Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp G n
50 55 60 Ser Ile Gn Lys Ser.Val GAu Thr Ile Lys G n Aspdibtier 2005 Val Lys
© .65 7075 80 Phe Phe Mn Ser Asn Lys Lys Lys Arg Asp Asp Phe G n Lys Leu Thr
85 90 95 Asn Tyr Ser Val Thr Asp Leu Asn. Val Gn Arg Lys Ala Ile Hs GQu. _
100 105 Ile Adn Val Met Ala Qu Leu Ser Pro Al g« Thr dvy Lys
gv%)g’zkflgolys Arg Ser Gn Met Len Phe Arg Ay Argcﬁlgoéhgzgg <210> 23
$<211> 138 <212> PRT <213> Artificial Sequence <220> <223> Descri ption_ of
Arti fFEaf®Sequence: C-terminally truncated hul FNG 14 6 Qct ober 2005 WO
02/ 08%35367}‘56%‘%?627955‘?55 <400> 23 A n Asp Pro Tyr Val Lys Gu Ala G u Asn
Leu Lysy.Lys Tyr Phe Asn 1 5 10 15 Ala Ay H's Ser Asp Val Ala Asp Asn Gy
Thr kets-Phackestith wrl Axeif20a25e30dcey cdhysmdsailyrp Lys Au G u Ser Asp Arg
Lys Il e MetunGhipdSBH99GMMIFES 40 45 Il e Val Ser Phe Tyr Phe Lys Leu Phe Lys
Asa %\50}?5 Asp Asp A n 50 55 60 Ser Ile Gn Lys Ser Val GQu Thr Ile Lys
Au Val s ..65.70,.75 80 Phe Phe n.ger n Lys Lys Lys Arg
Asp Rsp AﬁRePrgS%rLga%l jE%SUG ?ﬂag%u EQ%EU &Fls El]'{/Sr %slérplg’ai?é'sl'hr Asp Leu Asn Val
Gn Arg Lys Ala lie Hs Gu 100 105 110

Ala @ly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Liys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gin Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Ile Giln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Iiys Lys Lys Avg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Thr Val Thr Asp Leu Asn Val Gln Arg Liys Ala Ile His Glu
100 165 110

Leu Ile Gln Val Met Ala Glu Leu Ser Pro aAla Ala Lys Thr Gly Lys
115 120 i25

Arg

<210> 16

<211> 128

<212> PRT

<213> Artificial Seguence

<220> .
‘<223> Description of Artificial Sequence: C-terminally
truncated [S99TIHLIFNG

- <400> 16 .
Gln Asp Pro Tyr Val Tys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
i 5 10 ' 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
) 35 40 45

Ile Val Ser Phe Tyr Phe Liys Leu Phe Lys Asn Phe Lys AsSp Asp Gln
50 ‘ 55 60

Ser Ile Gln Lys Ser val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 . 70 75 . : 80

10,




Leu lle Gn Val Met Ala Glu Len Ser Pro Ala Ala Lys Thr Ay Lys 115 120
125 Arg Lys Arg Ser G n Met Leu Phe Arg Ay 130 135 <@Uibiobaf208211> 137
- <212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
“Sequence: C--termnally truncated hul FNG <400> 24 G n Asp Pro Tyr Val Lys
du A a‘ﬁguzl,@?gb,,Leu Lys Lys Tyr Phe Asn 1 5 10 15 Al g &pkobios20er Asp Val
“Ala Asp n y Thr Leu Phe Leu Ay Ile 20 25 30 Leu Lys.Asn Trp Lys Qu
GQu Ser Asp Arg Lys Ile Met Gdn Ser An 35 40 45 Ile Val Ser Phe Tyr the
Lys PheFhPHen| §&F AShLyhéve Jas AsE Agy fhe Ghu 555 éggé’é’rr Ile Gn Lys Ser Val
Gu Thr Ile Lys GU Asp Met Asn VAl Lys 65 70 75°80 Phe the Asn Ser Asn
LyS ALY S VS Ar 0 ASP 285Ret Nen Gl bis abeuyThia 85 90 @& Asn Tyr Ser Val Thr
Asp Leu Asn Valo Gn Arg Lys Al Ile Hs Ju 1160 105 110 15 6 Cctober 2005
WO 02/ 081507 PCT/ DKO2/ 00226 Leu Ile G n Val Met Ala Qu Leu Ser Pro Ala Al a
Lys LIl Giol Vel Met] 2Ea 2O LERSSeAr Grd pée Aty [9er™G AYMEt Leu Phe Arg 130 135
<210> 25 W$11> 136 <2125°PRT <213> Arti ffti al Sequence <220>

<210> 17

<211> 143

<21i2> PRT

<213> Homo sapiens

- <400> 17 .
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 i0 i5

" aAla Gly His Ser Asp Val ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Deu Liys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Tle Val Ser FPhe Tyr Phe Lys Leu Phe Lys Asn Phe ILys Asp Asp Gln
50 55 60

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Fhe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr

85 S0 95
Asn Tvr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110
Leu Ile Gln Val Met Ala Glu Leu Ser Pro ala Ala Lys Thr Gly Lvs
115 120 125
arg Iys Arg Ser GIln Met Leu Phe Arg Gly Arg Arg Ala Ser Gln
130 ’ 135 140
<210> 18
<211l> 166
<2i2> PRT

<213> Homo sapiens

<400> 18-
Met Liys Tvr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu
1 5 10 15

Gly Ser Léu‘Gly Cys Tyr Cys Gln Asp Pro Tyr Val Lys Glu Ala Glu
20 25 30 '

Asn Leu Lys Liys Tyr Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn
35 _ 40 45

Gly Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp
50 55 o 60 -

1L




<223> Description of Artificial Sequence: Ctermnally truncated hul FNG
<400> 25 @ n Asp Pro Tyr Val Lys Qu Ala Qu Asn Leu LgdtgiserPp05Phe Asn 1
510 15 Ala Ay His Ser Asp Val Ala Asp Asn Ay Thr Leu the Leu Ay Ile 20
25 30 Leu Lys Asn Trp Lys Gu GQu Ser Asp Arg Lys Ile Met Gn Ser Gn 35
40 45 || wourlesSer Phe Tyr the Lys Leu Phe Lys Asn Phe byfpRefopsp G n 50
55 60 Ser Ile An Lys Ser Val Qu Thr Ile Lys GQu Asp Met Asn Val Lys 65
70 75 80 Phe the Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe GQu Lys Leu Thr
85 90-09ByAsie MAE PEIsVab1nlRe ASP sePUASH VRl @ N A GrLys Ala Ile Hs Qu
100 135 110 Leu Ile Gon Val Met Ala Gsu Leu Ser Pro Aba Ala Lys Thr Gy Lys
115 120 125 Arg Lys Arg Ser G n Met Leu Phe 130 135 <210> 26 <211> 135
<21 22sPRe D9 3 Aepi F9rcFal SSedlerde w228y Vvad2eBeTRedéei ption of Artificial
Sequence Ctermiffdlly truncated?lul FNG <400> 26°G n Asp Pro Tyr Val Lys

YS, L 5.10 15 Ala Ay H's Ser Asp Val
AI a Q%G%%S%E%?qﬁ% ]?YSP%IZG HHL = %b;efeﬂ e ’%" G 25 55 16°wo 02/ 081507 6

COct ober 2005 PCT/ DKO2/ 00226 Leu Lys Asn Trp Lys Qu GQu Ser Asp Arg Lys
|1 e Aot A<H BhSSie @yvy Leu Thr Asn Tyr Ser Val Thr Asp Leu Asn Val
115 - 120 125

Gln Arg Lys Ala Ile His Glu Leu Ile Gln Val Met Ala Glu Leu Ser
130 135 140

© Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser Gln Met Leu Phe Arg
145 150 155 160

Gly Arg Arg Ala Ser Gln
165

<210> 19

<211> 142

<2312> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: C-terminally
truncated hulFNG

- <400> 19
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Iiys Tyr Phe Asn
1 5 10 ' 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Lys Asn Trp Lys Glu @lu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 ' 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gin
50 55 60

Ser Ile Gln Lys Ser vVal Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 - 70 C 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu ILys Leu Thr
. 85 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 - 108 110

"Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys Arg Ser Gln Met Leu Phe Brg Gly Arg Arg Ala Ser
130 135 140

i2




35 40 45 Ile Val Sex' |obe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Aép Asp G n

- 50 55 60 Ser Ile @n Lys Sex Val Qu Thr Ile Lys G u Asmddtier 2606 Val Lys

65 70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Qu Lys Leu Thr
85 90 95 Asn Tyr Ser Val Thr Asp Leu Asn Val Gn Arg Lys Ala lle Hs GQu
100 105 Ile Gn Val Met Ala Gu Leu Ser Pro s Thr Gy
Lys 115‘@8”"???’1 Arg Lys Arg Ser Gn Met Leu 130 135 @5%@ 27Olz 2211> 134
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
SeqaéhQ?eQU C-termnally truncated hul FNG <400> 27 dn Asp Pro Tyr Val Lys
G nAHd iu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Ay His Ser Asp Val
Alaég; e TR ke Phe Leu Gy lie 20 25 30 Leu Lys Asn Trp Lys Qu
G u Ser Asp Arg Lys Ile Met Gn Ser Gn 35 40 45 Ile Val Ser Phe Tyr Phe
Lys <ken- Phe Lys Asn Phe Lys Asp Asp Gn 50 ~55 60 Ser Ile G@n Lys Ser Val
G u <Th¥> ptserr&g@o@czﬁ As EMeieL AEuRRgle: Ly $er552Yy 75 80 Phe Phe Asn Ser Asn
Lys Lys Ey&cpaRy A8P™Asp Phe G u Lys Leu Thr 85 90 95 Asn Tyr Ser Val Thr

GZE n Val Gn Arg Lys Ala lle Hs Gu 100 105 110 Leu Ile G n Val
S @xs ﬂ\ko'—@}&: 61 1Pr a1l aaAba AystdbhnyCryslys priklhsnl20 125 Arg Lys Arg
er Met 5 : 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Tile
20 25 36

Teu Liys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Tie Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Tle Gln Liys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 80 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys ala Ile His Glu
100 105 110

Leu Ile Gln val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys

115 120 : 125
Arg Lys Arg Ser Gln Met Ireu Phe Arg Gly Avrg Arg Ala
130 135 140
<210> 21
<211> 140
<212> PRT

<213> Artificial Secuence

<220> .

<223> Dezcription of Artificial Sequence: C-terminally
truncated hulFNG

<400> 21

Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 ‘ ‘5 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 - 25 30

. Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 : 40 45

‘Ile val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 ' 55 60

Ser Tle Glun ILiys Ser Val Giu Thr Ile Liys Glu Asp Met Asn Val Lys

13




130 <210> 28 17 WD 02/081507 <211> 133 <212> PRT <213> Artificial Sequence
6 October 2005 PCT/ DK0O2/ 00226 <220> <223> Descri pti ogQztober 2063 ci al
Sequence: C-termnally truncated hul FNG <400> 28 G n Asp Pro Tyr Val Lys
Gu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser Asp Val
Al a Asp ﬁﬂz/ﬁﬂoﬁhr Leu Phe Lau Ay Ile 20 25 30 Lou gdefspidsozzéP Lys Gu
A u Ser Lys Ile Met Gn Ser Gn 35 40 45 |Ile Val Ser Phe Tyr Phe
Lys Leu Phe Lys Asn Phe Lys Asp Asp G n 50 55 60 Ser Ile An Lys Ser Val
Gu FAr I1e Lys Gu A8p Met Asn Val [ys 65 70 75 80°Phe Phe Asn Ser Asn
Lys ys. A h Asn Tyr Ser Val Thr

‘JE‘XSPh Bor 5P %%E %%SL {ygys% % ?‘E’}i 2pf nl %%ogﬁgo%?fm Lou Ile Gn Val

I\/Et Ala Gu Lou Ser Pro Ala Ala Lys Thr Ay Lys 115 120 125 Arg Lys Arg
Ser Mgnreyrl39: ¥21 Ohr 2@p =2]4s» 182 Glx 21 LvPRTa<PUEIBisAEIY f i ci al Sequence <220>
<223> Descriptf®n of Artificia?® Sequence: G-t¥rnminally truncated hul FNG

fLeu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys Arg Ser Gln Met Leu Phe Arg Gly Arg Arg
130 135 1490

<210> 22
<211> 139
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: C-terminally
truncated hulFNG

<400> 22 _
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 i5

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leuw Lys Asn Trp Lys Glu Glu Ser Asp Arg Livs Ile Met Gln Ser Gln
35 T 40 45

Tle Val Ser Phe Tyr Phe Tyws Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
.65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
: : 85 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 ‘ 105 118

" Teu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala ILiys Thr Gly ILys

115 120 : 125
Arg Lys Arg Ser Gln Met Leu Fhe Arg Gly Arg
130 135
. <210> 23
© <211> 138
<212> PRT

'<213> Artificial Sequence
<220>

<223> Description of Art1f1c1al Sequence: C-terminally
truncated hulFNG

14




<400> 29 @ n Asp Pro Tyr Val Lys Gu Ala Qu Asn Lou Lys Lys Tyr Phe Asn 1
510 15 Ala Qy H's Ser Asp Val Ala Asp Asn Ay Thr Log dfsbdroposdy Ile 20
25 30 Lau Lys Asn Trp Lys Gu GQu Ser Asp Arg Lys Ile Met A n Ser An 35
40 45 Ile Val Ser Phe Tyr Phe Lys Lau Phe Lys Asn Phe Lys Asp Asp G n 50
55 60 S n Lys Ser Val Qu Thr Ile Lys G n Asp | Lys 65
00 5 a0 g Bl 050 5005 wo o2/ 081507 pCT! Dkaer oosne HiRARReRL L o
Lys Lys Lys Arg Asp Asp Phe GQu Lys Leu Thr 85 90 95 Asn Tyr Ser Val Thr
Asp Leu Asn Val G n Arg Lys Ala lle H's Glu 100 105 110 Leu Ile G n Val

Mvet %8> r Al s Thr 15 120 125 Arg Lys Arg
Ser %3659 gr‘i% Q? é’fﬁfd %35’1(;?u %@ Leﬁl—‘\}\ys > Ar %5 i"ci al Sequence <220>
<223> Description of Artificial Sequence: Ctermnally truncated hul FNG
<40021a361LyCHRs Asp ApovalyrlaVadp bys 8 urhAl BeuCGhite Asin clleuikys Lys Tyr Phe Asn 1
5 10 15 Ala A y°H s Ser Asp VaP5AIa Asp Asn G ¥ Thr Leu Phe Leu Ay Ile 20

25 30 Leu L sTAsnL Tx(glulfx d u;G % 1 ArtgGli%/s IIC& Mt Gn Sex Gn 35
40 459 PE R rYBhE i Phie 1% rEeLHS% Y AePe"Lys Asp Asp @ n
Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln

50 55 60

Ser Ile Gln Liys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser aAsn Lys Lys Lyvs Arg Asp Asp Phe Glu Lys Leu Thr
85 a0 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile @ln val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys

115 120 _ 125
Arg Liys Arg Ser Gln Met I,eu Phe Arg Gly
130 135
<210> 24
<211> 137
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: C-terminally
truncated hulFNG

<400> 24
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 : 5 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu @ly Ile
20 25 30

Leu Lys Asn Trp Lys Glu @lu Ser Asp Arg Lys Ile Met @Gln Ser Gin
35 40 45

. Tle Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asﬁ Asp Gln
' 50 55 60

Ser Ile Gln Lys Ser Val Glu Thr Yle Lys Glu Asp Met Asn Val Lys
65 70 75 80.

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Iys Leu Thr
85 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 11.0
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50 55 60 Ser Ile dn Lys Ser Val GQu Thr Ile Lys Gu Asp Met Asn Val Lys
65 70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Jdibeto03-ys Leu Thr
85 90 95 Asn Tyr Ser Val Thr Asp Leu Asn Val G n Arg Lys Ala lle Hs Qu
100 105 110 Leu Ile Gn Val Met Ala Gu Leu Ser Pro Ala Ala Lys Thr Gy Lys

115 120 (@93 &7Lys Arg 130 <210> 31 <211> 130 <212pp13Ho2/66208>
Artificial Sequence <220> <223> Description of Artificial Sequence:

C-term nall truncated hul FNG 19 6 COctober 2005 WO O 2108 1 50 7

PCT/ BR02F 0§28 L4155 '519 @WIFE}IB Aﬁ)"?‘rm\‘?‘aﬁ%’;%r &Y "KFa du Asn Leu Lys Lys
Tyr Phe Asn" "1 5 10 15 Ala y H's Her Asp Val Ala Asp Asn Ay Thr Leu Phe
Leu £3gy1dd Brg 20r 2003k 68l bYs »dsn Trp Lys Gu Gu Ser Asp Arg Lys Ile Met
G@n Serifdn 35 40 45 Ik Val Ser Phe Tyr Phe Lys Leu Phe.Lys An Phe Lys
Asp Asp An 50 55 60 Her Ile An Lys Her Val Qu Thr Ile Lys Qu Asp Mt
Asn Val Lys 65 70 75 80 Phe Phe Asn Her Asn Lys Lys Lys Arg Asp Asp Phe

A u. Ly z Zéléu Thr 85 90 95 Asn Tyr Her Val Thr Asp Leu Asn Val d@n Arg Lys
Ala L{e.Hzg Gu 100 105 110 Leu Ile dn Val Met Ala Qu Leu Ser Pro Al a

Al a kyis> Teifdoyal ¥8quehtd 120 125

<220>
<223> Degcription of Artificial Sequence: C-terminally
truncated huIFNG

- <400 25
. Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Iys Lys Tyr Phe Asn
1 5 10 15

Ala @Gly Hig Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
: 20 25 30

Leu Eys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Bsp Asp Gln
50 55 60

Ser Tle Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys

65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Liys Leu Thr
85 90 95
Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys ala Ile His @lu
100 105 110
Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125
Arg Lys Arg Ser Gln Met Leu Phe
130 135

<210> 26
<211> 135

<212> PRT

<213> Artificial Seguence

<220> :

<223> Description of Artificial Sequence: C-terminally
truncated huIFNG

<400> 26

Gln Asp Pro Tyr.Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 - 15

Ala @ly His Ser Agp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 : 25 30
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Arg Lys 130 <210> 32 <211> 129 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Cterm nallys ddtebeeanes hul FNG
<400> 32 G n Asp Pro Tyr Val Lys GQu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1
510 15 Ala Ay His Her Asp Val Ala Asp Asn Gy Thr Leu Phe Leu Gy Ile 20
25 30 Leiobyssisn Trp Lys GQu’ G u Her Asp Arg Lys I|le paipiGioder G n . 35
40 45 .1le Val Her Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp G n 50
. 55 60 Her Ile Gn Lys Her Val GQu Thr Ile L G u Asp Met Asn Val Lys 65
70 7EuglrsphE Prie LKS e ASTE E%AE%YW&EA@ S%‘{sﬁhbhe G u Lys Leu Thr

85 90 95 A§ﬁSTyr Her Val Thf® Asp Leu Ann Val" G n Arg Lys Ala lle Hs Qu
100 AQ5¢y410:-.L e I8 MEeipatedVBlc Al & aGh LnkelysHRSp RE®cha Ala Lys Thr Gy Lys
20 6 COctmber 2005 WO 02/€81507 PCT/ DK02/600226 115 120 125 Arg <210> 33
<211> 128 <212> PRT <213> Artificial Sequence <220> <223> Descri ption of
Arti $€irc¥1a-1 Gl fuRiEs: VachILw it Halyy Glt; rAFRCE R e t>h Ut FRES

- Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
a5 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile Gln Val Met Ala Glu Leu Sex Pro Ala Ala Lys Thr Gly Lvs
- 115 120 125

Arg Lvs Arg Ser Gln Met Leu
130 135

<210> 27
<211> 134
- <212> PRT
<213> artificial Sequence

<220>
<223> Pescription of Artificial Sequence: C-terminally
truncated huIFNG

<400> 27 ’
" @ln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 15

Ala Gly Hig Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Tle
20 : 25 30

Leu Lys Asp Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60

ger Tle Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 ' 70 75 80

* Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
) 85 90 95

" Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
- 100 105 110

~ Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125 '

Arg Lyvs Arg Ser Gln Met
130 :

<210> 28 _
‘17




<400> 33 G n Asp Pro Tyr Val Lys Gu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1
5 10 15 Ala Gy His Ser Asp Val Ala Asp Asn Ay Thr LegJdubekeoosdy Ile 20
25 30 Leu Lys Asn Trp Lys Gu Qu Ser Asp Arg Lys Ile Met Gn Ser An 35
40 45 I'le Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp G n 50
55 60 Sggobisy&a-n Lys Ser Val Gu Thr Ile Lys Au Asp peltpésroMal Lys 65
70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe GQu Lys Leu Thr
-85 90 95 Asn Tyr Ser Val Thr Asp Leu Asn Val G n Arg Lys Ala lle Hs Qu
100 §§§>%§@ Leu Ile Gn Val Met Ala Gu Leu Her Pro Ala Ala Lys Thr Ay Lys
115 z . <21 4 <211> 140 <212> PRT <213> Artificial Sequence <220>
<223> g%sérf%ff%ﬁsd?mﬁf?ificialSequence: Actimmune(r) <400> 34 Met G n Asp
Pro dn-Val Lys GQu Ala Gu Asn Leu Lys Lys Tyr Phe 1 5 10 15 Asn Ala Gy
H s Sep> AspeNalidl af AgpiAshalGsyaithee:LetbcPhigmealléy Ay 20 25 30 Ile Leu Lys
Asn Trp Lbpgna@ted GuESer Asp Arg Lys Ile Met Gn Ser 35 40 .45 An Ile Val
Ser E%E; r. The Lys Leu Phe Lys Asn Phe Lys Asp Asp 50 55 60 21 6 Cctober
2005G ;%&908%?9?]5\?(@50&2599%2@}\@1 ri.e§effyslll_ry% g;ﬁ Pin¥§m§‘er Val Gu Thr Ile
“Lys Giu p Met Asp Val 65 70 75180 Lys Phe
Arg Asp Asp Phe GQu Lys Leu
~ Ala Gly His Ser Asp Val Ala Asp Asu Gly Thr Leu Phe Leu Gly Ile
20 25 30

e fsn Ser Asn Lys Lys Lys

Leu Lys Asn Trp Lys Glu Gilu Ser Asp Arg Lys Ile Met Gin Ser Gln
. 35 40 45

.Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 a0

Ser Ile Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

®he Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 a0 " 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
200 105 _ 110

Teeu Tle GIn Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

- Arg Lys Arg Ser Gln
130

<210> 28

<211> 132

<212> PRT

<213> Artificial Sequence

<220>
<223> Dascription of Artificial Seguence: C~-terminally
truncated huIFNG

<400> 29
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn I.eu Lys Lys Tyr Phe Asn
o1 5 10 15

. Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
' 20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Sexr Gln
' - 35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Liys Asn Phe Lys Asp Asp Gln
50 55 60

Ser Ile Gln Liys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

is8-




85 90 95 Thr Asn Tyr Ser Val Thr Asp Leu Asn Val Gn Arg Lys Ala lle His
3.00 105 110 Gu Leu Ile dn Val Met Ala Au Leu Ser Ps@dtduersbes Lys Thr
Gy. 115 120 125 Lys Arg Lys Arg Ser Gn Met Lou Phe Arg Gy Arg 130 135
140 <210> 35 <211> 6 <212> PRT <213> Artificial Sequence <220> <223>
Descri pty Artificial Sequence: Tag <400> 35 H s H | s Hs Hs 1
5 <210>f@§%ﬂ%§fﬁ> 8 <212> PRT <213> Artificial-Sequezggnéggggb%<223>
Description of Artificial Sequence: Tag <400> 36 Met Lys His His His His
Hs Hs 15 <210> 37 <211> 10 <212> PRT <213> Artificial Sequence <220>
<22380DESE PPRIICE PG YA TYT 1¥7 49 SEqUsRCE™ Tdy LXﬁG% PF Met Lys His Hs Ala
Hs Hs Gn Hs HS 15 10 <210>738 <211> 14 <212> PRT <213> Artificia

SeqURHL @yr ser val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 1140

Leu Ile Gln Val Met Ala Glu Lieu Ser Pro Ala Ala Lys Thr Gly Lys
115 120 125

Arg Lys Arg Ser
130

<210> 30

<211> 131

" <212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: C-terminally
truncated hulFNG

<400> 30
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Liys Lys Tyr Phe Asn
1 5 10 15

2la Gly His Ser Asp val Ala Asp Asn Gly Thr Leu Phe Ieu Gly Ile
- 20 25 30

Leu Lys Asn Trp Lvs Glu Glu Ser asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser FPhe Tyr Phe ILys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 595 . 60

Ser TIle Gln Lye Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Ly's Leu Thr
. 85 20 ‘ 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala IYle His Glu
100 105 110

‘Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
. 115 120 . 125

Arg Lys Arg
130 -

«<210> 31

<211> 130

<212> PRT

<213> Artificial Sequence

<220>. .
<223> Description of Artificial Sequence: C-terminally
truncated huIFNG '
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. 22 6 Cctober 2005 WO 02/ 081507 PCT/ DK02/ 00226 <220> <223> Descri ption of
Artificial Sequence: Tag <400> 38 Met Lys His G n H s GOctéihes 2BH Hi s G n
"Hs Gn Hs An 1 5 10 <210> 39 <211> 10 <212> PRT <213> Artificia
Sequence <220> .<223> Description of Artificial Sequence: Tag <400> 39 du
G n Lys weWbdissSer Qu Gu Asp Leu 1 5 10 <210> 40 pZiddRo2002:6212> PRT
$<213> Artificial Sequence <220> <223> Description of Artificial Sequence:

Tag < 0>3140 Asp Tyr Lys Asp Asp Asp Asp Lys 1 5 <210> 41 <211> 9 <212>

PRT 213 Artifi Qﬂég'bﬁe&ﬁeﬂﬁ? Gf%%@ﬁ Leﬁ%ﬁﬁ%ﬁ@g iptiqn of Artificial

Sequence: Tag <40 Tyr Pro TyrgAsp 0 Asps Tyr Ala 5 <210> 42
- <211> 498 ,
Ala Gly His Ser asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile

20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 55 60 :

Ser Tle GIn Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
: 85 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Tle His Glu
160 1065 1310

Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala ala Lys Thr Gly Lys
115 120 125

Arg Lys
130

<210> 32

«<211> 129

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: C-terminally
truncated hulFNG

<40Q0> 32

@ln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn

1 5 10 _ 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Agp Arg Lys Ile Met Glun Ser Gln
35 44 45

Ile Val Ser Phe Tyr Phe Lys Leu pPhe Lys Asn Phe Lys Asp Asp Gln
50 55 . 60

Ser Ile Gln Liys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 - 80

Phe Phe Asn Ser Asn Lys Lys Live Arg Asp Asp Phe Glu Lys Leu Thr
85 ) ' 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 _ 105 ‘ iio

Leu Ile Gln Val Met Ala @lu Leu Ser Pro Ala Ala Lys Thr Gly Lys

20




<212> DNA <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Expression casette optim sed for exute&ss2005 of

interferon ganma in CHO cells <400> 42 atgaagtaca caagctatat cctggccttt

cagctgtgca tcgtgctgggetccctggge60 tgctattgec aggaccctta cgt gaaggag

gccgagaagp obg@agaagt act t t aacgcc120 ggccacagcg atgtggccg@wgﬁaygggaca

ctgtttctgg gcatcctgaagaattggaagl80 23 6 October 2005 WO

02/ 081507PCT/ DK02100226

gaggagagcgattggaagat cat gcagttccagat cgt gt ccttttat tt caaget gttt 240

aagagl ] t caaggacgat cagt ccat ccagaagt ccgt ggagaccat caaggaggacat g300

aacgt gaagtttttcaat agcaat aagaagaagagagacgattt cgagaagct gaccaat 360

t act ccgt gacagacct gaacgt gcagagaaaggccat ccacgagct gat ccaggt gat g420

gccgagct gt ccccecgeccgccaagaccggcaagagaaagagaagccagat get gt t caga480

ggca&@@g cagccag498 <210> 43 <211> 19 <212> DNA <213> Artificial

Sequ 20> <223> Description of Artificial Sequence: Prinmer <400> 43

gatgggjgg&tggﬁgggqﬁgm;ge<210> 44 <211> 19 <212> DNA <213> Artificial

Sequence <220> <223> Description of Artificial Sequence: Prinmer <400> 44
<220> :

<223> Description of Artificial Sequence:.C-kberminally
truncated huIFNG

<400> 33
"Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5] 10 15

Ala Gly His Ser Asp Val Ala Asp 2sn Gly Thr Leu Phe Leu Gly Ile
20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Avg Lys Ile Met Gln Ser Gln
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln
50 * EB5 60

Ser Tle Gln Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 Q0 95

Asn Tyr Ser Val Thr aAsp Leu Asn Val Gln Arg Lys Ala Ile His Glu
100 105 110

Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys
1i5 120 i25

<210> 34

<211> 140

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Actimmune (x}

<400> 34
Met Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe
1 5 10 15

Asn ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly
20 25 30 ’

Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser
35 40 45

Glﬁ Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp
50 55 T 60 ‘
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. .tgtacggtgg gaggtctat 19 <210> 45 <211> 33 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequené®&ctdberaets <400> 45
gttcaggtct gtcacgctgt aattggtcag ctt 33 <210> 46 <211> 33 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence: Priner
<400> 46, cca attacaccgt gacagacctg aac <210> 47pcorgidrnoss  <212> DNA
<213> Ar ???jg%lg(ﬁ Sequence 33 24 -- - --- ---------- 6 October 2005 WO

02/ 081507 PCT/ DK02/ 00226 <220> <223> Description of Artificial Sequence:
Primer <400> 47 catgatcitc cggtct cgttecttcca att 33 <210> 48 <211> 33
<2128 PRE Eiifin,&‘lytsi %ﬁc?aaﬁ G%g?fh]é%gg Lé,’gz%i‘l XS&%%E;I Aﬂgs‘@%i ption of Artificial

~ Sequence: Prinmer <400> 48 aattggaaga acgagaccga tcggaagatc atg 33

Lys Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu
85 : 90 95

Thr Asn Tyr Ser Val Thr Asp Leu Asn Val Gln Arg Lys Ala Ile His
100 105 110

Glu Leu Ile Qln Val Met Ala Glu Leu Ser Pro ala Ala Liys Thr Gly
115 - 120 125

Iwvs Arg Lys 2Arg Ser Gln Met Leu Phe Arg Gly Arg
130 135 140

<210> 35

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seqguence: Tag

<400> 35
‘His His His His His His
1 5

<210> 36

<21l> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Tag

<400> 36
Met Lys His His His His His His
1 ’ 5

- <210> 37

<211= 10

<212> PRT

<213> Artificial Sequence

- <220>
<223> Description of Artificial Sequence: Tag

<400> 37
Met Lys His Hig Ala His His Gln His His
i 5 10

<210> 38

<211> 14

<212> PRT :

<213> Artificial Sedquence

.22




<210> 49 <211> 30 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Priner <400> 49 gagt@dtetgaod®mcagcat ct
ggcttctctt 30 25 :

WO 02/081507 ' ' PCT/DK02/00226

<220>
<223> Description of Artificial Sequence: Tag

<400> 38
-Met Lys His Gln His Gln His GIn His Glo His Gln His Gln
1 5 10

<210> 39

<21il> 10

<212> PRT

<213> Axtificial Secuence

<220>
. <223> Description of Artificial Sequence: Tag

-<400> 39
Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 8 10

<210> 40

<211> 8

<212> PRT

<213> Artificlal Seguence

<220> .
<223> Description of Artificial Sequence: Tag

<400> 40
Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

<23i0> 41

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Tag

. <400> 41
Tyr Pro Tyr Asp Val Pro Asp Tyr Ala
1 5

<210> 42

<211> 498

<212> DNA

<213> Artificlial Sequence

<220>

<223> Description of Artificial Sequence: Expression
casette optimised for expression of interferon
gamma in CHO cells :

<400> 42 .

atgaagbaca caagctatat cctggeocettt cagotgtgea togtgctggg ctecctggac 60
tgetatigee aggaccetta cgtgaaggag geocgagaace tgaagaagta ctttaacgee 120
ggccacageg atgtggcega caatggeaca ctgtttetgg geatccetgaa gaattggaag 180 -

23




WO 62/081507

gaggagagcyg
‘aagaatttca
aacgtgaagt
tactccgtga
gecgagetgt
ggcagacggy

<210> 43
<211> 19
<212> DNA

atcggaagal
aggacgatca
ttttecaaktag
cagacctgaa
ceccegaecge
ccagccag

caktgcagtec
gtecatcecag
caataagaayg
cgtgcagaga
caagacoggc

<213> Artificial Sequence

<220>
<223>

c<d00> 43
gatggctygge

<210> 44
<211> 15
<212> DNA
<213>

<220>

aactagaag

Description of Artificial Sequence:

Artificial Sequence

cagatcgtgt
aagtcegtygy
aagagagacdg
aaggccaktcc
aagagaaaga

6 October 2005
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ccttetattlt caagetgbtt
agaccatcaa ggaggacatg
atttcgagaa gctgaccaat
acgagctgat ccaggtgatyg
gaagccagat gctgttcaga

Primer

<223> Description of Artificial Seguence: Primer

<400> 44

tgtacgagtgg gaggtctat

<210>
<211>
<212>
<213>

45
33
DA

<220>

<223>

<400> 45

Artificial Sequence

gttcaggtct” gtcacgetgt aattggteag ctt

<210>
<211>
<212>
<213>

46
33
DA

<220>
<223>

<400> 46

Artificial Seqguencsa

Description of Artificial Sequence:

_ aagctgacca attacaccglt gacagacctyg aac

<210>
<211>
<212>
<213>

47
33
DNA

Artificial Sequence

24

Description of Artificial Sequence: Primexr’

Primer

240
300
360
420
480
498

18

19

33

33
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<220>
<223> Description of Artificial Sequence: Primer

<400> 47
catgatcttce cgatcggtect cgttctteca att 33

<210> 48

<211> 33

<212> DNA :
<213> Artificial Seguence

<220>
<223> Description of artificial Sequence: Primer

«<400> 48
. aattggaaga acgagaccga btcggaagabc atg 33

<210> 49

<211l> 30

<212> DNA

«<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Primer

<400> 49
‘gagtctagat tacagcatct ggettctett . g

25






